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MFasa 1

PA3JINYHBIE CXEMbI Y3J10B
COOPYXEHM HACOCHbIX CTAHLIUA.
NCXOAHbIE QAHHbIE A1 NPOEKTUPOBAHUA

1.1. OCHOBHbIE NOHATUA N COCTAB COOPYXEHUN
HACOCHbIX CTAHLUNA

TToHATUS «y3e] CoOOpYXeHMH HACOCHOH CTAHUMU» U IPOCTO «HACOC-
Hast CTAHLUS» B MEJIMOpAMU Y BOJTHOM XO3SCTBE UIEHTHUHBI.

HacocHad cTaHIUUS— 3TO KOMIUIEKC THIPOTEXHUIECKIUX
COOPYXEHU 1 06opYynoBaHUs, 00eCIIeIMBAIOINMI 3200 BOIBI U3 UC~
TOYHUKOB I TPAHCIIOPTUPOBKY €€ C IIOMOIIBIO HACOCHBIX arperatos K
HallopHOMY OaccelfHy Uy MecTy ImoTpebineHus. B HacocHol craHuuu
0OBIYHO pa3MenIeHO HECKOJIEKO HACOCHBIX arperaTop, KaXxnbid U3 KO-
TOPBLIX MOXXHO BKJIIOUATH UIIK OTKJIIOYATh B 3aBUCUMOCTH OT TpebyeMo i
rnogavyu Bojbl. HacocHOW cTaHIIMEH HA3BIBAIOT TAKXE M CAMHUYHYIO
HAaCOCHYIO YCTAaHOBKY, PACIONIOXCHHYIO Ha ITOJBMXHOW ILIaTopMe
UIIM TUIaByYeM TIOHTOHE WM MMEIOINYIO MOTIOJIHUTENLHBIE YCTpORCTBA
JUIS TIyCKa U peryJInpoBaHKS peXuma e paboTEhI.

HacocHOW YycTaHOBKOW HAa3bBalOT KOMIUIEKC YCT-
POCTB, obecIleunBarOIIMX I104a4y BOABI U3 MCTOYHMKA B HATOPHBIU
TPYGOIIPOBO/ € TIOMOLIBIO HACOCHOTO arperara. KpoMe HacocHOro arpe-
raTa B cOCTaB € BXOISIT IPUMBIKAIOIIKE K HEMY BCachIBaloLIMI 1 HATIOp-
HBIi TPYOOTIPOBOIBI C apMaTYPOU U U3MEPUTEIILHBIE CPEICTBA.

HacocHB@ arperaTt—3To coOpaHHBIE B ¢IMHBIN Y3el Ha-
€OC, IBUTATENb K YCTPOMCTBO AN Iepeqadyy MOIHOCTY OT JIBUIaTeIs K
Hacocy.

B cocTap coopyxxeHuit HacoCHOM CTaHIMY B 001IeM CNydae BXOLST:

BO/103a00pHBIE COOPYXKEHUS, IIpeHa3HaYeHHBIE IS 3a60pa BOIBI U3
TOBEPXHOCTHOTO WU TIO36MHOTO BOJIOKCTOUHUKA,;

BOIOIOABOAMIIME KAHAJEL WIM TPYOOIIPOBOIBL, TPAHCIIOPTHUPYIONIME
BOY OT BOJj03a00pa K apaHKaMepe HACOCHOW CTaHIUK;

apaHKaMepa, collpsratomas BOJOOTBOIAILIEE COOpYKEHUE ¢ BOHO-
MIpMeMHBEIMU KaMepaMu, U3 KOTOPHIX BoAa IIOCTYITAeT BO BCACHIBAIOIIIE
TPYOOTIPOBOIBI;

BcachlpalonIye TpyoolIpoOBOIE], IT0 KOTOPBIM BOMY ITOJAIOT K BCACHI-
BalonuM maTpyoxaMm HacoCoOB;

3/JaHUE HACOCHOW CTAHIIMU, B KOTOPOM Pa3MeLIeHo Bce HeoOXoau~
MOe rugpoMexaHUYecKoe, SHEPreTUUECKoe U Ipodee obopymoBaHue,
obecrieunBatollee MojJayy BoIbl B HATIOPHBIE TPYOOTIPOBOILL;



HaITopHbBIE TPYOOIIPOBOAEI, II0 KOTOPBIM BO/la TPAHCIIOPTUPYETCH K
BONOBLITYCKHOMY COOPYXEHUIO HACOCHOH CTAHLINY;

BOJIOBHIITYCKHOE COOpYXEeHHUE, obecTieunBalouiee IIaBHbIA BBITYCK
BOJbI M3 HATIOPHOTO TPYOOIIpoBoia B HAITOPHEIN GacceifH WM OTBOAS-
LM KaHAT 1 IIpefoTBpalapinee oOpaTHbI! TOK BOAL! IIPH IIpeKpaltie-
HUH ee [10AauH.

B cocTap HACOCHOM CTAHLIUN MOTYT BXOJAUTh PbIO03aLIUTHBIE K COPO-~
YAEPXKUBAIOLIME COOPYXEHUSI, a TAKKE OTAEJBHO CTOsIME TpaHchop-
MATOpHAas IOACTAaHLINA, OBITOBBIE M CKAaACKHE ITOMENIEHNS].

CocTap COOPYXEHUI HACOCHOM CTAHLIW M, MX B3aUMHOE PacI1oIoxe-
HUE ¥ KOHCTPYKTUBHOE MCIIONHEHME 3aBUCAT OT MHOTUX (DaKTOPOB: Ha-
3HAYEHU S CTAHLIMY (JUIs OPOLLEHUS, OCYIIEHU S, BOMOCHAOXEHUS, Ilepe-
KAuKY CTOYHBIX BOA M T.1.); Nofauy (Mmamast — g0 1 M3/c, cpemnsis —

1...10, Gomnbiad — 10...100, yHnkansHast — Gonee 100 M3/c); Hanopa
(HM3KOHAIIOpHEE — 10 20 M, cpepHeHanopHele — 20...60, BhICOKOHA-
nopHsle — GoJiee 60 M); OKCIUIyaTALIMOHHEIX 0COOEHHOCTEN (CTalno-
HapHBle, TIepENBUXXHEIE, TUIaBYYHE, DJIEKTPUPULIMPOBAHHEIE, ¢ IBUTA-
Tel[AIMU BHYTPEHHETO CTOpaHus); TOTIorpapuIecKuX, FeoJIOTHIECKUX 1
TUAPOTEONIOTHUECKUX YCIOBU I MECTHOCTHU ; XAPaKTEPUCTHUK BOJOUCTOY-
HUKA Y BOJOTIPUEMHUKA (KoJeOaHU sl ypOBHEN BOALI, HATMYME HAHOCOB,
YCTOMYMBOCTE OEpETOB U T. 1.).

HacocHble CTaHLMK IPOSKTUPYIOT M COOPYKAIOT 110 HOpMaM I Ipa-
BUJIAM, AEHCTBYIOIINM JUISl TUAPOTEXHUYECKHUX COOPYKEHUT,

1.2. TEXHWYECKOE 3AJAHUE HA NPOEKTUPOBAHUE

HacocHble CTaHLMU NPOEKTUPYIOT B COOTBETCTBUM € TEXHUIECKHUM
3alaHueM, KOTopoe B o0IIeM cliydae It CTAaHLMI MEJIMOPAaTUBHOIO Xa-
pakTepa COICPXUT CIEAYIONIUE JaHHBIE:

palioH pacIioloXeHus 1 Ha3HaueHHe HacoCHO! CTaHLIMMY,

YKOMILJICKTOBAHHBIH rpaguK BOAONOTPEOIEH MM TpadUK BOLO~
OTBOJA 110 TOY PACUETHOM 00eCIIeYEHHOCTH, a IIPK HEOOXOAUMOCTH CO-
OTBETCTBYIOHIMHI CYTOUHHH rpapuK;

TpeGoBaHKs K (POPCUPOBKE U PEryJIMPOBAHMIO BOJOIIOAAYH, OOBEM aB-
TOMATH3ALMK 1 TeJleMEeXaHU3a11, JAHHBIE O PEMOHTHbIX 0a3ax U T. II.;

HalMeHOBaHNEe BOIOMCTOUHMKA (BOJOIIPUEMHIKAE), MECTO PACIIOJIO-
XKeHusl Bomo3abopa (BOMOBBUIYCKA), PEXUMBI YPOBHEH M DPacxolon
BOIBI, 00BEMBI TBEPAOTO CTOKA, JISHOBLIA PeXUM, TpeboBaHUA K pbIbo-
3a1UTeE;

CUTYaIIMOHHBIH I1JIaH 10 CTBOPY BOAOIIOAAUN;

NCTOYHNKY DHEPTOCHAOXKEHMS

CTpOUTENbHAS MHAYCTPUA B OKPYKAIOLIMX PailoHaX 1 BO3MOXHOCTH
TPaHCIIOPTUPOBKY MATEPHAJIOB M 000pYyIOBaHMA K MECTaM pacIoloxe-
HUY HACOCHOM CTAHLIMU,

CPOKH CTPOUTENLCTBA 1 OUYEPEJHOCTH BBOLA MEIMOPHPYEMEBIX 3e-
MeJlb, & TAKXKE U3bICKaTeIbCKUE MaTepUaITEL:
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TOTOrpapMyecKue — ruraHneTsl Macutabos 1:500, 1:1000, 1:2000
WJIM TPOJIOJIbHBIE TPODIIIN C TONEPEYHNKAMU; VTSI KPYITHBIX HACOCHBIX
CTaHLIMIA ITPM BOA03a00pax M3 pex WX BOAOXPaHINII MOTYT HOTpe6o-
BaTbCS PE3YJIBTATLl MOAEIBHBIX MCCIENOBAHMM BOA03aGOPHEBIX COOPY-
SKeHUH ¢ MacuTaboM Mogeseit 1:5000;

WHKEHEPHO-TEOJOTUYECKUE — TIPOAQJIBLHEIA NpodwIb 1O Tpacce
JIMHENHBIX COOPYXKEHUH, OJIOK-IMarpaMMBl B MECTaX PAcIIOIOXKEHUS OT-
BETCTBEHHBIX COOPYXEHUMN, PUNKO-TEXHNUECKHME CBOMCTBA IPYHTOB,
JIAHHBIE 110 IPYHTOBLIM BOAAaM, IIPOTHO3 BO3MOXHEIX U3MEHEHUI UX B
pe3yJIbTare CTPOUTEILCTBA HACOCHOM CTAaHUMM M T. 1. ;

TMIPOIe0JIOFTMYECKIE — paCUETHEIC YPOBHY M PACXOALI BOJBL B BEPX-
HEM 1 HYWXKHeM Obedax, MUHMMATbHBIE M MAKCUMAITLHEBIE YPOBHM BOIBI
JUTS FOIOB PACYETHOH 00€CTIEYEHHOCTH,, TMAPOTpadbl, IIPOTHO3 UCHOJIb-
30BaHMS HCTOYHMKA BO BpeMEHM U CBI3aHHEIE C STUM M3MEHEHN peXU-
Ma pacXozia M YPOBHEH, BeIMIMHEL CTOHA M HAMOHA BOJIBI, XapaKTePUCTH-
KW TBEPAOTO CTOKA, IPOrHO3 AePopMauuu pycia, JeJOBhIA PeXUM U
T. [.; IJI% KAHAJIOB AODKHE! OBITh JaHBI pacdeTHHIE PACXOLbI M YPOBHU
BOJIB, B TOM 4MCJIE YPOBHM NPU aBaPUM BEIILE MITH HMKE PACIOJIOXKEH-
HBIX COOPYXEHMI, TIPH OTKIIIOYEHUH IIEKTPOIHEPTUM WIIM TIPH OTKa3e
PETYIMPYIOIINX yCTPOUCTB, CTATHUCCKME YPOBHM BOIEL;

KIMMAaTHYECKHUE — TEMITEPATYPBI BO3AYXA M BOBI, OCATKH, TOIIIMHA
CHEXHOTO MMOKPOBa, IPOMEP3AHUE ITOYBEL, CECMMYHOCTE paifoHa cTpo-
UTENIbCTRA;

MPOrHO3 BIMAHMUS COOPYXKaeMOro y3jia Ha U3MCHEHNe CaHUTAPHO-
FUTMEHNYECKMX YCIOBUHI KU3HU oOIECTBA, IOLOPOIUE 3eMeEIb, Pac-
TUTEIEHOTO M XXMBOTHOIO MUPAa, 3allachl PHIOBI B BOLOEMAaX U T. [I. B OK-
PYKa1olmX paioHax.

CiemyeT oTMETHUTB, UTO 06BEM M3BICKATEILCKUX MAaTEPHAJIOB 3aBU-
CUT OT KJI1acca COOPYXKEHMM, 0COOEHHOCTEN NPUPOAHBIX YCIOBUM, CTO~
UMOCTH U CIIOXHOCTH HPOEKTA,
LeIM 1npoeKkTupoBaHmia. Ha-
TIpUMEpP, 14 y4yeOHBIX 1reei
Kak UCXOmHble, TaK M M3bICKa-
TeILCKME MaTepualbl MOTYT 26

~N
-~

M 1:70000

20
N
OBITh B 3HAYMTEIBHO MeHee \/ /
TI0JTHOM COCTaBe, YeM Jutst [Ipo- /
€KTa, pellieHre o peamnsapnu 26 — /__//"/
KOTOPOTO YK€ IPUHSATO. 0 % /
Hanee npupBeneHsl TIpUMEp 3 /§ /___/
TCXHNYeCcKOro  3agaHuUs Ha 34 / N
YYEOHBIX KYpCOBOW TIPOEKT 36 /§
«Hacocnast cramums ¢ Bonone- ,__,_—//E__\/
TOYHMKOM — BOJOXpaHWINIIE 42 _*/Q_____/
44 ,\_____/-—-&y_____/
—
Be——" N \/
52 ’_\\__/
Puc. 1.1. ITran MecTHOCTH s ——] — —
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(BapyaHT B-9)» ¥ 1J1aH MECTHOCTH C TOPU3OHTANAMMU 1 3alaHHOH Tpac-
coit Bogonoaauu (puc. 1.1).

MOCKOBCKUW OPIEHA TPYIOBOTO KPACHOIO 3HAMEHU
YHUBEPCUTET IIPHPOJOOBYCTPOVICTBA

Kadenpa «Hacocul ¥ HacocHble CraHUIMU»

TexHuyeckoe 3afaHue Ha KypcoBo#t npoekT «HacocHas craHuust»

Crynenr Ierpos B. Y. , akynereT I , Tpymina Ne 401 .
Hexodusie Oannbie:

1. HazHauyeHue HACOCHOM CTAHITUY — [UI OPOLICHUS, [UIS OCYMICHHMSA.

2. I'pacdux BononotpebraeHus (OTKaYKH):

a,me
63 l
42
27 I Bl
a3 4 N5 N8 47 7R 14

Mecsyo/

3. T'padux xonebanuit ¥B B BogoucToyHuke:

\rdﬁ.,/‘f

Jo K
28 - ]
28

as 0y 05 08 g7 08 49 17 71
Mecaysr

4. BopoucTouHMK — MarucTpaibHblit kanai (K-...), sogoxpanunuuie (B-9), pexa
5. BononpueMHUK — KaHaJ,
6. MakcuMabHasg otMeTKa Y B B BORONPpHEMHHKE — 52 M.
7.I'pyHT — CYIIMHOK JeTKUIf, CYIITMHOK CPelHUM, CYTIMHOK TsDKeJIbIi.
8. Croumocts | KB4 3/1eKTpO3HepIruy — ...p.
9. NomonuutenbHblie cBeieHUA: Op = 1,15 Omax.
10. TTnan MecTHOCTY C HAHECEHHOU TPaccOo BONONONAYM.
Cocmas npoekma:
HoscHUTeNbHad 3allUCKa:
1. TexHuvecxoe 3anaHue Ha KypcoBO¥ IIPOEKT.
. BreneHue.
. [TacropT HacocHoO# cTaHLIUU.
KoHCTpYyKTHBHOE OIMCaHKe COOPYXKEHUHMA Y3/1a HACOCHOM CTAHIIMH.
. Pacyer IonBoasiIero U OTBONSILIEro KaHA0B.
. OnpeneneHye Mecra pacrofoXeHUs 30aHHUI HACOCHOM CTaHIIUN.
. Onpenenenye pacuerHbIX Q ¥ H 0OCHOBHLIX HACOCOB ¥ MX YHCJIO.
. Bri6op 0CHOBHOTO T'MAPOMEXaHUYECKOTO U ANEKTPUUECKOTO 0BOpYIOBaHUSL.
. Onpenenexue orMerKH YCTAHOBKY Hacoca Y BHIGOD TWIa 311aHUsS HACOCHOH CTaH-

N-X- SRS - NVENREN

LM,
10. KoMNOHOBKA 1 onipefieieHile pa3MEpOB 30aHMs HACOCHOM CTAHLMH.



11. BonosabopHoe coopyxenue.

12. BHYTpUCTAHUMOHHBIE KOMMYHUKAUWY U HAITOPHbIE TPyOOIpOBOAD.

13. BonoBBINyCKHOE COOpYXeHUe.

14. BcrioMorarenbHoe obopynoBaHe HACOCHO! CTAHIIMM.

15. TunpaBayyeckuit pacuer.

16. BonHoaHepreTUYeCKU| pacyer.

17. TeXHNKO-DKOHOMUYECKHUE PAcyeThi ¥ [T0Ka3aTeNy HACOCHON CTaHLIUH.

Yeprexu:

1. TlomepeyHbIA pa3pes I10 30aHUI0 HACOCHOH CTAaHIUY ¥ BOZ03ab0PHOMY COOPYXKe-
Huio M 1:100.

2. Inan 3nanms HaCOCHOMR CTaHLIMM ¥ BOB03aboproro coopyxeHus M 1:100.

3. IlpononbHbiii paspes o 3naH IO HacocHoi ctanuuu M 1:100.

4. NMpomonbHeiit paspes ¥ ID1aH BOZOBHINYCKHOTO coopyXeHus M 1:100.

5. I'ennnad y3na HacocHo# craHuuu M 1:500.

IIpenodasamens

Ilo 3TMM MaTepuanaM pa3padaThlBaIOT KYPCOBOIT MPOEKT, comepxa-
HUE M 00BEM KOTOPOT0 U3JI0XKeHbI B pasnelie «CocTap poekTa» TEXHU-
YeCKOro 3aiaHud.
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Puc. 1.2. Ilpoosnbublii pa3pe3 o Tpacce BOAOMOAAYM:

[ — BojOMCTOUMMK; 2 — NOABOAAMIME KXanan uHol Ly ; 3 — 31anie HacOCHOM! crakluy; 4 —
TIOBEPXHOCTE 3eMITH; 5 — OTBORALIUIA KaHan; LY, mp ¥ Ay, 5 ~— JUIMHA HanlopHoro TpyGonpoBso/a B
TUI2HE U [10 BePTUKANY; Acp, — CTPOUTEIILHAS ITTyGHUHA OTBOSIIENO KaHasa



ITpogoAbHBIA Pa3pes Mo Tpacce BoA0IoAauM Toi XXe HACOCHOM CTaH-
MM IpUBeneH Ha pucyHKe 1.2. PacliosioXeHWe 3naHuA CTAaHUMM OIlpe-
JIeJIEHO IT0 ONITUMAIBEHOMY 3ar1y0JIeHHIO €70 OT NOBEPXHOCTH 38MITH 10
JIHA TTOABOASNIECTO KaHANA Ayppy.

OntuManpHoe 3arnybieHue Ay, 10 KOTOPOMY OIIpencsfioT MeCTo-
HOJIOXKEHUE 3MaHUSI HACOCHOM CTaHUMM (CM. pUc. 1.2), OKOHYATENbHO
YCTAHABIMBAIOT B PE3YNLTATE TEXHUKO-IKOHOMUYECKHX pacdeTop IO
MUHUMYMY NPUBENCHHBIX 3aTpaT (cM. 1. 9). IIpyn 3TOM YyIMTHIBAIOT BCE
BUIBI paboT M0 MOABOASIIEMY KaHATY M HAIIOPHBIM TpyOoIlpoBoaaMm, a
TAKXKE 3aTPAThl JIEKTPOIHEPTUM Ha IIPEOAOJICHNE THAPABINYECKIX CO-
HOpOTURIIEHMIT B TpyOolipopoaax [13].

IpeaBapuTeNbHO Azary, M, MOXHO BBIYMCIMTL IO IPUOIMKCHHON
IMINpHYIEcKoil hopmyie

haam = OsSS(Qmax - 1) + 5;

3¢ Quax — MAKCHMAIBHAS! pacyeTHas Nofiaya HaCOCHO! cTaHLuu, M3/c.

Komnel HanmopHoOTo TpyOOIIpoBOAa COOTBETCTBYET TOUKE Iepecede-
HMs{ TOPM30HTANLHO N IMHUM, NPOXOIAIIEN Uepes cepeMHy CTPOUTEIb-
HOM BBICOTBHI OTBOJMAILETO KaHaka, ¢ MOBEPXHOCTHIO 3eMiy. Janbure,
Ipapee, pacloNaratoT BOJOBBITYCKHOE COOPYXXEHIE (HA YepTEXe HE T10-
Ka3aHo).

1.3. KNNACC U HAEXXHOCTb COOPYXEHUN

CoopyXeHM HACOCHBIX CTAHLMI Pa3nelsiioT HA OCHOBHEIC Y BTOPO-
cTerneHHEbIe [15].

K 0cHOBHE M OTHOCST TE COOPYKECHMA, paspyllieHHE KOTOPRIX
HPUBOAMT K HAPYIICHUIO HOPMalbHOM pabOTBl HACOCHOM CTaHIMM
(mnoTHBL, AaMOBI, BOf03abOpHBIE M BOJOBLIIYCKHEIC COOPYXEHMS,
30AHUS HACOCHBIX CTAHLMM, HAIOpHBIC TPYOOIPOBOAEI, MOAIIOPHLIC
CTEHEI, pBIOO3aIIMTHBIE COOPYXEHUS U T. 1. ).

KBTOopocTeneHHE M COOPYXKEHUAM OTHOCHT T€, pa3pyllle-
HUE WM OTKA3 B pabGoTe KOTOPLIX He MPUBOANT K HAPYLIEHUIO pabOTEl
HACOCHOM CTaHLMM (PEMOHTHEIE 3aTBOPBI, BOJO3AIIMTHBIE X OTOOMHEIE
COOPYXCHUA, GeperoyKpelnTe/bHbIe KOHCTPYKLMM, CllyxkeOHble MoC-
TUKH, JOPOTU U T. II.).

Bce coopyskeHUT TMApOTEXHNUECKUX CUCTEM AENAT Ha 4EThIPE KIac-
ca.

Knacc coopyXeHUS 3aBUCUT OT €T0 BHICOTHI, TUIIA OCHO-
BaHMS, IOCIEACTBUI aBapuy WM HAPYLICHUA PEeXUMa ero sKcIulyara-
v (a6l 1.1). Kitace 0cHOBHBIX COOPYXEHMIT, BHOpaHHBIA 110 TabJIM-
ue 1.1, HOBBIIAIOT Ha €OMHMILY, eClIM MX pa3pylLIeHMe BIeYeT 3a coO0r
KaTacTpopUUECKUE MOCIeNCTBMS IS HACENIEHHEIX MYHKTOB M Ipef-
HPUATUI I IPUBOAUT K 3HAYUTENILHOMY YIIIEpOY HAPOXHOMY X031~
CTBY, ¥ IOHVXAIOT Ha SIMHUILY, €ClIM KaTacTpoduuecKue TOCICACTBUS
IIPU UX Pa3pylLIeHUU He BO3HMKAIOT, a IOCIEenYIOIIMNI pEMOHT COOPY-
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1.1. Knacc 0cHOBHBIX COOPYIKEHHI B 33BHCHMOCTH OT IPYHTOB OCHOBAHHSA M BBICOTBHI

COOPYKeHMii
1 | o n [ m | W
I'pyHTEI OCHOBaRUA
BrIcoTa coopyxeHUi, M

CKanbHHEe Bonee 100 60...100  25..60 Menee 25
Ilecuyatibie, KpyriHOODIOMOYHEIE, Bonee 50 25...50 10...25 Menee 10
[IMHUCTBIE B TBEPIOM M MOTYTBEPIOM

COCTOSHUY

I'naMHUCTHE, BONOHACHIIEHHEIE B Bonee 25 20...25 10...20 Menee 10

TIIACTHYECKOM COCTOSIHUU

KEHUM MOXET OBITh BEIIOJNHEH 6€3 0CTAHOBKM pabOThI BCETO TMAPOY3-
4.
Kiracc BTOPOCTENIEHHBIX COOPYXECHUI TUAPOY3TIOB OOBIYHO IIPH paB-
HBIX YCIOBMAX Ha CIMHMLUY HMWXE, YeM OCHOBHBIX COODYKEHMIA
(tabn. 1.2).

1.2. Knacc ocHOBHBIX H BTOPOCTENEHHBIX COOPYZKEHHI B 3aBHCHMOCTH OT 00CIyKHMBAeMok

oA
TInomane METMOPUPYEMBIX 3eMeNE, OBCTYKMBaeMBIX Coopyxenue
COOpYXEHHeM NpHU OpollleHUK U OCYLIIeHUH, THIC. Ia OCHOBHOE ’ BTOPOCTENIEHHOE
Bonee 300 I 11
100...300 11 I
50...100 I v
50 ¥ MeHee v v

Illo Hagfe XHOCTHU MOJaYM MIM OTKa4YKHU BOIH
HaCOCHEIE CTAHLIMM PA3NS/SIOT Ha TPM KaTETOPHH.

I xameeopus nadexcnocmu — HaCOCHEIE CTAHUMM, Y KOTOPHIX B aBa-
PUUHBIX CUTYAUMIX JOITyCKaeTcs epephiB B padoTe He Gosee 5 4, i
CHYXeHME nogaum 10 50 % pacyeTHOU He Holiee yeM B TeUeHue 3 CyT,
WY TIpU OpeKpalleHUM NoJauy MOTYT BO3HUMKHYTh OMACHOCTH IJISI
XM3HU U Yyrpo3a HaHeCceHUs! HapOOHOMY XO3SIUCTBY 3HAYMTETLHOTO
yurep6a; X 3Tof KaTeropyuy HafpeXHOCTH OOBIYHO OTHOCAT KacKanbl
KPYIHBIX W YHUKATbHHX HACOCHBIX CTaHLUMWW, OOCIYXUBAIOIIMX
KPYIIHBIE MACCUBBI C LICHHBIMU CEJILCKOX03IUCTBEHHBIMMU KYJIbTypa-
MU, & TAKKE KPYIIHBIC OCYIIMTEIbHBIC HACOCHBIC CTAHI[UM, UMEIOIME
OTPAaHMYEHHYIO aKKyMYJIUPYIOIIYI0 €MKOCTh OCYLUIMTENBHOW CHUCTE-
MEI.

11 kameeopus nadexcnocmu — HACOCHEIE CTAHUMM, Y KOTOPEIX B apa-
PUAHBIX CUTyalMAX JOIYCKAeTCs MIepephiB B MoAaye JO OJHMX CYTOK
iy cHykeHue ee 1o 50 % pacdeTHoU He 6oyee YeM B TeUEHUeE S CyT; K
STOY KaTerOpUH HageXKHOCTU OOBIYHO OTHOCHT KPYITHbIEC M CPEIHME Ha-
COCHBIE CTaHUMM, obCIyxuBalonme 6oee S ThIC. Ta IMOCEBOB LEHHBIX
CENIbCKOXO3SICTBEHHBIX KYTILTYP.

11T kamezopus nadexcHocmu — HacOCHBIE CTAHLIUU, Y KOTOPHIX [0-
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1.3. Crenenn orsecTofiKOCTH 31a811 H COOpYXKeHMI B 3ABHCHMOCTH OT KATETOPHM
HAZEKHOCTH IOXAYH BOABI M MX Kjiacca

Kareropus Ranexsocty nonayu Boabl | Kitace 3naHRit M coopyxeHHit CreneHb OrHECTOMKOCTH

I 11 I.II
H{ IL..IV L.II
111 v 1.1V

IycKaeTcsd IepephlB B oJaue g0 5 CYT; K HEll OTHOCHAT BCE ocTalbHbIE
HaCOCHbIE CTAHIIMM.

B 3aBMCHMOCTH OT KaTeTOPUM HAAEKHOCTH ITOAAYM BOIbI BHIOKPAIOT
obecIIeYeHHOCTh YPOBHEN M PacXo0B BObI B MCTOUHMKE, THUII U rabapu-
TBI COOPYXKEHMI, YMCIIO pe3epBHBIX HACOCHBIX arperaToB U COOpyXe-
Hui, KO3(DPUIMEHTHI 3a11aCOB U T. 1.

Hns HacocHBIX CTaHLMI CYIIECTBYET MOHATHE «CTEIIEHb OTHECTOM -
KOCTH COOPYXeHMsI». M3BeCTHBI UEThIPE CTeIEHM OTHecTolKocTu. I1oc-
JICTHSIS 3aBUCUT OT KATETOPMM HAJEXXHOCTH 10184y BOIbI M KJlacca co-
opyxenud (1adi. 1.3). CTeneHb OrHECTOMKOCTHM OINIPENEIISieT IIepeueHb
HEOOXOUMBIX CPENCTB ITOXAPOTYLIEHHS.

1.4. OCHOBHbIE TPEEOBAHUA K MPOEKTY
HACOCHOW CTAHLUA

ITpoexT HacocHO! cTaHUMM pa3pabaThiBalOT KaK COCTABHYIO YacTh
001LEro MEMMOPaTUBHOTO WY BOJOXO3SMCTBEHHOTO TPoeKTa., [ToaTOMYy
MHOTHE TEXHUYECKUE, OPTaHMU3a1IMOHHbIE 1 SKOHOMUYECKHUE BOIIPOCHI
10 HECOCHBIM CTEHILIMAM PEIIAIOT B KOMIUIEKCE C APYTUMM COOPYXKEHUS -
MM 0OILETO OOBEKTA.

ITpu paspaboTKe ITPOEKTa HACOCHOM CTAHUMM PYKOBOACTBYIOTCS
HOPMaMU M OpaBuiaMHU, ACHCTBYIOIMMM VIS TUAPOTEXHUYECKNX CO-
OPYXEHMIA, U CIEAYIOILIMMHY PEKOMEHIALIMIMMU:

MaKCUMAaJIbHOE CHWXEHME TPYAOEMKOCTH M MAaTepualoEMKOCTH
(0co6eHHO CTaIbHBIX KOHCTPYKIIHIL) OTAeNBHBIX COOPYXKEHMIT y31a;

IpUMEHEHME TEXHUUECKUX PEIIEHUNA M TPOEKTOB COOPYKEHHUH, X0~
pOLUIO 3aPEKOMEHTOBaBIIMX ce0sl Ha IIPAKTHKE, MAKCUMaJIbHOE YHU(pM -
LM POBAHME MX Ha HACOCHBIX CTAHIMAX, PACTIONOXeHHBIX BONMM3H;

OoJee IMPOKOe UCIIONb30BaHUE MHAYCTPHAIBHBIX CIIOCOO0B CTPOU -
TENIBCTBA COOPYXKEHMI ¢ MUHUMAILHBIM O0BEMOM DYYHOTO TPyaa 3a
CYeT IPUMEHEHMS CTAHIAPTHBLIX CTPOUTENbHBIX KOHCTPYKLIUMIA 3aBoIC-
KOTO U3TOTOBNEHUS (COOPHBIE Xene300eTOHHbIE KOJIOHHbI, 6ajku, ma-
HEJU ITOKPBITUIA, TPYOLI U 11D.);

UCTIOJIb30BaHME BO3MOXHOCTM CTPOUTENbCTBA HACOCHOU CTAHLIMM
10 oYEPENSAM M IKCIUTYaTalU4 €€ I1PM He ITOJTHOCTHIO 3aKOHUEHHLIX CO-
OpPYXEHHUSIX;

[IPUMEHEHME SAEKTPMUCCKON SHEPTUM IIJ1sI paboThl HACOCHOM CTaH-
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LIMH KaK 9KOJIOTUYECKM YUCTOM U YIOOHOH! B 3KCIUTYATAILIMH ; UCTIOIB30~
BaHMe JUISl 3TOrO ABUTaTe et BHYTPEHHETO CTOPaHUsI JODKHO OBITH 060~
CHOB4HO TEXHHKO-3KOHOMNYECKMMH pacyeTaMu;

MaKCUMaJibHasd aBTOMATU3aIUsl TeXHOJOTMYECKMX MPOLIECCOB TIPU
SKCIUIyaTallti HAaCOCHOM cTaHIIMH € BO3MOXKHOCTBIO ITOCIEAYIOIIETO CO-
BEPIIEHCTBOBaHMUS TEXHOIOTMYE CKOTO NIpo1iecca;

COXpaHeHMe WIM YIyJyllleHUe caHUTapHO-TUTMEHWUYECKUX YCIOBUI
JKM3HW HaceJICHUS B IIPUIEralolieM paifoHe, a TaksKe yCIOBUNA ISl XO-
39 CTBEHHO-TIPOU3BOICTBEHHOM JIeSITETbHOCTH ;

COXpaHEeHUE MM YMHOXEHNE PaCTUTEIbHOTO U XMBOTHOIO MHpa B
MPIJIETAIONIEM paiOHeE.

ITpu BBIGOpE MecTa pacIIoNoXeHNUsI TUAPOY3/Ia HACOCHOM CTaHIUK U
pa3paboTKe eT0 FeHePAILHOTO [TaHa IPUAEPKUBAIOTCS CIIEAYIOIIUX pe-
KOMEHIALIUA.

1. CrpeMuThCS NIPU pa3MelleHUH BCeX COOPYXKEHMI y31a K MaKc-
MaJIBHOM SKOHOMHH TUIONIAAN 3acTPOHKM, OCOGEHHO KOIZIA COOPYXKe-
HMSI PACTIONAraloT Ha 36MJISIX, IPUTOAHBIX U CETbCKOX03SINCTBEHHOIO
HCIIONB30BaHU4; BO03abop XKeTaTeIbHO pa3MeIlIaTh KaK MOXHO GIIIKe
K OpoLUaeMOM TEPPUTOPUU.

2. He ponyckaTb CTPOUTENbCTBA TUAPOY3TIA Ha IUIOMIAAKAX 3aJI€ra-
HMSI TI0JIE3HBIX MCKOIIaeMBbIX, B 30HaX aKTUBHOTO KapcTa, OTOI3HEN,
CEJIEBBIX ITOTOKOB U CHEXXHBIX TaBUH, Ha OTKOCAX ITTYODOKMX BRIEMOK, B
[IEPBOM I105ICE€ 30HBI CAHUTAPHOMN OXpaHbl UCTOYHMKOB BOLOCHAGXKE-
HU, PSIIOM C KYPOPTaMU, Ha TEPPUTOPUSIX 3€IEHBIX 30H TOPOIOB, JIe-
COTIApKOB, 3aII0BEIHNKOB M B OXPAaHHBIX 30HaX UCTOPUUECKUX HaMAT-
HUKOB.

3. PazMelaTb OCHOBHBIE COOPYKEHUSI HACOCHBIX CTAHLIUI TOJIBKO [10
COIVIaCOBAaHMIO C OpraHaMM CaHUTapPHO-3NUIEMUOIOIYECKOM CITYKOH,
PHIOOOXPaHbI, BOIHOIO TPAHCIIOPTa M BOJOOXPAHBI, IIPU 3TOM HEOOXO-
IUMO TaKKe cOOMIonaTh TpeGoBaHus Bo3ayliHOro Kojekca.

4. PazMeriaTb IMHUY 3JIEKTpOTIEpENaut Y CBSI3U 110 TpaHyLIaM ToJeit
CEBOOOOPOTOB, BAOJb IOPOT U CYLIECTBYIOIIMX TPACC.

5. BBIHOCUTD XWIIBIE TIOCETKY U OTIAETBHbBIE COOPYXKEHUST HaCOCHOM
CTAaHLIMY U3 30H, 110 KOTOPBIM MOXKET IIPOUTH cOCPeOTOYeHHbIHN TOTOK
BOZBI 1PV aBapMIHOM IIpOPBIBE HATIOPHBIX COOPYKEHUIA; B KAYECTBE 3a-
IMUTHBIX CPEACTB MOXHO IPEAYCMOTPETh COOPYXEHHNE CIEIMATbHBIX
CTPYEHANIPaBIIIIOIMX YCTPOUCTB, 3aIIUTHBIX AaMO, ITOATIOPHBIX CTEH,
HaropHBIX 1 JIJOBYMX KaHaJlOB.

6. ObecrieyrBaTh OIbE3/ TOXAPHBIX aBTOMOGMIIEN K 31aHVAM U cO-
OPYXKECHUAM TI10 BCell MX JUIMHE C OHOW CTOPOHBI NpY IIUPUHE 3AaHUS
WK cOOPYXeHMS 10 18 MU ¢ ABYX CTOPOH — Gojtee 18 M.

7. IlpenycMaTpuBaTh 3allUTY NPWIETAOLIEN! TEPPUTOPUM OT IPO3UH,
3a00JlaYMBaHUS U 3aCONEHUS.

8. IIpenycMaTpuBaTh YyCTPOUCTBO HOPOT, 0GECTIEYMBAIOIINX TPOE3
TPaHCIIOPTa KO BCEM COOPYXKEHUSIM y3/Ta, a TAKXKE MECTa €ro CTOSHKMU.

9. IlpenycmaTpuBath NpeBbllieHre Ha 0,15...0,2 M TIaHUPOBOYHOM
OTMETKHM YPOBHH I10JIOB IIEPBOT0 3TaXa coopykeHUit. [Ipu aToMm caMa
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Puc. 1.4. I'enepaibHblii IIAH HACOCHOM CTAHIMHK 3aKPBITON OPOCUTENBHOIM CeTH:
1 —- OTKOC TIOABOAAIIEro KaHaia; 2 — BOA03a6opHLIE OrOJIOBKU; 3 — caMoTedHble BOLoBoIs!; 4 — Be-
PEroBoit KoJlofiell; 5 — Ma3 ajis YCTAHOBKY (DUIIBTPOB; 6 — BCACHIBAIOLIME TPYGONIPOBOALI; 7 — COPOC-
HOI TpY6OTIpOBOJ; § — 3[aHue HACOCHOM CTAHLMM; 9 — KOJOALS! 3aABUXeK; [0 — Bo3ayliHag eM-
KOCTb; /I — TyasieT ¢ MycOpocGOpHUKOM; 12 — HaNlOpHBIY TPyGoNpoBos; 13 — KoJonei] MHIYKIMOH-
HOTO pacxonoMepa; /4 — I0pOrH, OTKPLIThIE MOHTAXHBIE TUTOIIAAKK, 15 — TpanchopMaTopHas moa-
CTAHLIUA

B==

IJIaHKUPOBOYHAS OTMETKA A0JDKHA OBITh Ha (0,5 M BhILIIE MAKCUMAJIBHOTO
YPOBHSA BOJIbI B UCTOYHUKE.

10. ObecneunBaTh Hapsny ¢ MAaKCUMAJIbHBIMM YAOOCTBAMU ITPU 3KC-
TIyaTallMM, BBICOKMMY 3KOHOMHMYECKMMH IT0Ka3aTeJlgIMM OCHOBHOTO
HacOCHO-CHJIOBOTO 060pYN0BaHMS, TEXHOJIOTMYHOCTHIO ITPOU3BOACTBA
PEMOHTHO-MOHTaXXHBIX pabOT HaIeXallluil 3CTeTUIeCKU I BUI OTIEh-
HBIX COOpYXKEeHMH M y3/1a B 11EJIOM B yBA3KE C OKPYXalollueil MeCTHOCTBIO;
g yIIy4diieHUs MUKPOKJIMMATa ITpeyCMaTpUBalOT o3ejleHeHUe Teppu-
TOpUU.

13



§ 7

e

{LUlalsby Ll i
AR

A1 |

¥
1

: : c
\
:::é ! \ i T T

Puc. 1.5. ILliau y31a HH3KOHATIOPHONR HACOCHON CTAMIMH:

1 — TIoABOASIIMI KaHal; 2 — aBaHKaMepa; J — CopoylepXuBalomee yCTpoHcTBO; 4 — 31aHHe Hacoc~

HO# CTaHLIMK; 5 — HAMOpPHDI I TPYGOIPOBOIL; 6 -— BOIOBBITYCKHOE COOpYXeHHe; 7 — OTCTONHHUK CHCTe-

MBI TEXHMYECKOTO BOIOCHAGKEeH s, & — pa3/leliMTeNbHble CTeHKH; 9 — 3/1anne pacpeeIMTe/IbHbIX yC-
TpoitcTB; 10— Iunuy 3MekTponepenauy; 11 — tpanchopMaTopHast MOACTAHLMS, 12 — muHonposon

I'eHepaJibHBIe TUIAHBI TpeX Pa3TMUYHBIX HACOCHBIX CTAHIIUH, Te 110~
KAa3aHB! BAPUaHTBI pa3MellieHUsT OT/IeIbHBIX COOPYXeHU y3JI0B, TToKa-
3aHpBl Ha pUcyHKax 1.3...1.5.

1.5. CXEMbl Y3/10B CO CTALIMOHAPHbIMUA
HACOCHbIMW CTAHLIMAMU

Ha cxeMe y3na ycoBHBIMU 0603HaYeHUAMM [TOKA3bIBAIOT COCTAB OC-
HOBHBIX COOPYXEHMH HACOCHOI CTaHIIMU M ITOCJIeNOBATENBHOCTH MX
pacrioNoXeHust 1o Tpacce BofoTofauu. Beibop cxembl y3/1a — ONMH K3
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OTBETCTBEHHBIX TAIoB NMpoeKTupoBaHusd. Cxema y3na HACOCHOH CTaH-
LMY B OGIIIEM CIIy4ae 3aBUCUT OT Ha3HAUeHU A, MAaKCUMAaJBHOM! 1T0a4u 1
rpaduKa U3BMEHEHUSI JI0AAY, BUJAOB BOAOUCTOUHUKA U BOJOIIPUEMHHUKA,
TIpUPOJHBIX U XO3JHCTBEHHBIX YCIOBUH paillOHa CTpOUTENBCTBA (pesib-
e, reosorus, TUApOIOTUS, HAUTHYKE DIIEKTPpOIHEPTUM, JOPOTH U IpYTUE
¢daxTopbl). Ha npakTuke Hanboee 4acTo BCTpedaloTCsI CieAYIOIHE CXe-
MBI Y37I0OB HACOCHBIX CTAHIUH.

JLas opocuTenbHBIX cucTeM. 1. C B0J103a60pOM U3 peKH, TpaHCIIOPTH -
pyIo1Iel MHOTO B3BEIEHHBIX YaCTUII (B TOM UMCIie abpa3uBHBIX) Cpel-
He#t (d > 0,2 MM) KpYTTHOCTH.

CxeMa y3Jia, XapakTepHOH OCOGEHHOCTBIO KOTOPOTO SBJISeTCS Ha-
nnuue Ha nogBoaguieM Karane (IIK) BogootcToitnuka (BO), nmokasa-
Ha Ha pucyHke 1.6, a. [TocneiHUIt peKOMEHAYIOT pacrioylarath B roJIOB-
HOM YacT# NMOABOAAIEr0 KaHana. OTCTORHMK NEpUOJUIECKH OYHIIIA-
10T OT HAaHOCOB, IUIS YeT0 NIPpeAYCMATPUBAIOT ClleMaibHble CpeACTBA He

o ' BH B3C HE
/ P3C W NK BD X A B3C HC HIp  BBC BNOK i HIp B8C BA,0K
1
&y 830 38 BK B30 38
e BK BeTp HO KTy
/ Hip 880 8,0 p HC KTp BEC BN,0K
8
84 BIC MO am
#Tp BBC  am0K [ (IIK a8 sacaep™  wrp sse sno
/ / g@j 4 1
L
) ( )

Puc. 1.6. CxeMbl Y310B HACOCHBIX CTAHIMI JUIS1 OPOCHTENBHBIX CHCTEM:
a - ¢ Bof03abopoM M3 peKkH, TPAHCIIOPTUPYIOLIEH B3BellleHHBIE YACTUIIBl CO cpefiHel KpYITHOCTHIO
d>0,2 MM; 6 — ¢ pyCIOBBIM 3a60pOM BOJIbI U3 UCTOYHMKA I PACTIONOXEHHBIM TaM 31aHMeM HacocHoM
CTaH[UK; @ — C PYCJIOBBIM BO03200PHBIM COOPYXKEHHEM; 2 — ¢ GeperoBHIM KOJIOALIEM; 0 — cXeMa y3na
¢ GeperoBRIM 3a60pOM BONLI M COBMeEIIEHHBIMH BOI03a00PHBIM COOPYXeHHeM U 3llaHMeM HAaCOCHOMH
CTAHIMK; e — C TIOBOAALIMM KAHAROM U pasfie/IbHBIM PaciioioXeHHeM BOI03a60pHOTO COOPYXEHUA 1
3naHua HacocHol craHpuy; BW — Bopouctounnk; P3C — puiGo3amuTHoe coopyxenue; Illn—
nno3-perynsatop; INK — nogpopsinuit kaHat, BO — BogootcToiHuK; AB — aBatkaMepa; B3C — Bo-
nosaGopHoe coopyxenue; HC —3fnanue HacocHod crtaHuuy; HTp — HanmopHslt TpySonposos;
BBC — BonosrinyckHoe coopyxenue; BIT — Bononpuemnuk; OK — orBoaarmuit kaHan; B30 — Bosio-
3aBopHbIi 0ronoBoK; 3B — 3akpbIThii Bonoson; BK — GeperoBoit kKononeu; BcTp — BecachiBatormuit
TpYOONPOBOL,
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TOJIBKO IJIST €70 OYMCTKU, HO U [IJIST TpaHCTIOPTUPOBKHU OTCTOS B OTAANIEH-
HbIE OT OTCTOMHMKA MecTa. KOHCTpyKUMs BOTOOTCTOMHUKA M €70 06beM
060CHOBBIBAIOT TEXHUKO-9KOHOMUYECKUMU pacuyeTamMul. Eciu Heobxo-
JVMMO peryivpoBaTh YpOBEHb BOAbI B KaHAJle, OTKIIOUATh OTBOLAILMA
KaHaJl [UIST peMOHTa KaKUX-JTMO0 cOOpYXEHU, 3a11UIaTh €ro oT HaHO-
COB Y 3aToTUIeHUsT 6epM NpH BHICOKUX YPOBHSIX BOJBI B UCTOUHUKE, TO B
roJioBe ITOBONAILETO KaHalla yCTpauBaioT uuro3-perynsrop (). Cxe-
My T'MApOY37a, TOKa3aHHYIO Ha pucyHKe 1.6, a, Ho 6e3 OTCTONHMKA, Yac-
TO peaIU3YIOT ITpU 3a00pe BOAB U3 ApYTUX BUIOB MUCTOUHUKOB (03€pO,
BOJOXpaHWJIUIIIE, MATUCTpIBHBII KaHAT), MMEIOIUX Majble (10 5 M)
KoJne6GaHus ypOBHEN BOMIBI, €CIM HeT OITaCHOCTH 3aWIeHus MOIBOIsILIE-
ro KaHajla HAaHOCaMU, 1IepeHOCUMBIMU BAOJIbOEperoBbIMU TEUEHUAMU 1
BOJIHAMM.

2. C pyCiOBBIM 3a60pOM BOZIbI U3 HCTOUHUKA.

CxeMayana, B KoTopo# Bogo3abopHoe coopyxeHue (B3C) coBmene-
HO co 3paHveM HacocHoi cta”iuy (HC) n 06a oHu pacronoXeHb! B pyc-
ne uctounuka (BH), nokaszaHa Ha pucyHke 1.6, 6. Taxue y3iansl o4eHb
JIOpOTU B CTpOUTENBLCTBE U IKCIUNyaTauuu. [1oaTOMy coopyxkeHue MX
JIOJKHO ObITH 000CHOBAaHO TEXHUKO-3KOHOMHYECKUM pacueToM. I1pu-
MEHSIOT Nipy GOJBIINX aMIUTMTYIAX KONeOaHUN ypoBHe BOIbl UCTOY-
HUKa, HeyCTOUUMBHIX Beperax, 3aTalyiMBaeMbIX IToAMax IMUpUHOHA 60-
nee 300 M, HeTOCTATOYHBIX TYOHUHAX Y Oepera U HebJarolpusITHHIX yC-
JIOBUSAX IUTS CTPOUTENBCTBA 3AaHUST HACOCHOU CTaHi[UM Ha Gepery wiu
BOIIM3U €10.

CxeMa y371a, BKOTOpO# B pyclie pacIioIoXeHO TOJNBKO Bo103abopHoe
COOpyXeHHe, a 3MaHKe HaCOCHOM CTaHIIMK ITOCTPOEHO Ha Gepery Bolo-
HCTOYHMKA, TOKa3aHa Ha pucyHke 1.6, 6. Boma u3 pycinoBoro Bogozabop-
HOT'O COOpYXEHUS ITOCTYIIAET K 3MaHUI0 HACOCHOM CTaHIIMU Yepes 3aK-
pbIThie BonoBoab! (3B), ynoxeHHble 10 qHy. Bomo3abopHoe coopyxke-
HUe MOXET OBITh HEe3aTOIIAEMBIM U 3aTOIUISEMBIM B BUNIE OTOJIOBKOB.
ITo TpeGoBaHUIO pBIGOOXpaHHBEIX OpPraHOB 3aTOIUIEHHBIE OTOJOBKU
(B30) MoryT ObITh yI0XeHBI Ha GoJBIINX IMyOouHax (8 M U bonee). Cxe-
Ma y3Ja, ITokasaHHas Ha pucyHke 1.6, 6, meliieByie B CTpOUTEIBCTBE U
9KCIUTyaTaluu, YeM CXeMa y3nia, [ToKazaHHas Ha pucyHke 1.6, 6. Ilpu
60BIINX KoNebaHUAX YpOBHEN Bombl UCTOUHUKA B CXEMaX Y3JI0B HacoC-
HBIX CTaHIIMH MaJlofl ¥ CpelHeit ITogauyu MeXIy Bogo3abopHBIMU Or0-
noBkamMu (B30) u 3naHusiMu HacocHbix ctaHuuil (HC)vacrto mpe-
OyCMaTpuBaioT coopyxeHue GeperoBbix kKonomaueB (bK) (puc. 1.6, e).
Ecnu 3maHue HaCOCHOM CTaHIMU HA3eMHOTO TUIIA U pacIlOIOXEeHO He
ndanee 200 M 0T OTONIOBKOB WUJTH Y€pe3 CaMOTeUHBIE 3aKphIThie BOLOBO-
abl (3B) Bopa rmogaeTcs OT OroJIOBKOB IIpSIMO K HACOCaM, pacIlONOXeH-
HBIM HMXE YpOBHS BOJIBI UCTOUHMKA, TO OeperoBoit kononaell (bK) He
MpeaycMatpuBaloT. Ha KpylHBIX HACOCHBIX CTAHLIMIX MpU GONBIINX
KoJie6aHUSIX YpOBHEN BOABI MCTOYHMKA BMeCTO OeperoBhIX KOJIOIIIEB
MMpUMEHAIOT OTKPHITHIE PEryIUpYIOIIME EMKOCTH, coobiaoimect ¢
MCTOYHUKOM YEPE3 3aKPHIThie BOJOBOIBI C 3aTBOpAMM IIH ILTIO3BI-
perynsatopst (cM. puc. 1.13, a). Perynupyoias eMKOCTb 06ecITe -
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BaeT HaJeXHBIN ITYCK HACOCOB ITpU JIIMHHBIX ITOABOASIIMX BOLOBOAAX, d
TaKKe [IpUEM BOJBI M3 HATIOPHBIX TPYOOITPOBOIOB ITpU BHE3AITHOH OcTa-
HOBKE HaCOCHOM cTaHIMU. OCHOBHBIE HEAOCTATKU Y3I0B C 3aTOILIEH-
HBIMM OTOJIOBKAMU: CIOXHOCTE CTPOMTENRCTBA OTONOBKOB M MTOABO/II-
IIIUX TPYOOIIPOBOAOB, TPYAHOCTH 6OPLOBI C BOZMOXHBIMU 3apacTaHUEM
Y 3aAWIEHUEM COOpYXEeHHU .

3. C 6eperoBniM 3a60pOM BOABI M3 UCTOUHMKA U BOI03a60PHBIM CO-
OpYXKEHHEM, COBMEIIEHHBIM CO 3JaHUEM HACOCHOM CTAHIIMH.

IIpuMeRSIOT IpH YCTOUUMBBIX pyCHax ¢ [IPOYHBIMU IPYHTAMM U AOC-
TaTOYHBIMU I'Ty6GMHAMM BOJIBI Y 6epeTa, a TakKe ¢ aMIUIMTyIaMu Koseba-
HUI ypOBHel BOABI MCTOYHUKA 10 S M (puc. 1.6, d). Takas cxema yana Imo
CPaBHEHMIO C paCCMOTPEHHEBIMU BhlIlile HauboJIee MpeATouTUTENbHA VIS
CTPONTENLCTBA M 3KCIUIyaTallMy He3aBUCUMO OT BW/1a UCTOYHUKA M MaK-
CUMAaJILHOM 1T0JaYy HACOCHOH CTaHIUU.

4. C moaBOJSAILIMM KaHAJIOM M pa3nelbHBIM paCIIONOXeHUEeM BOL03a-
GOPHOTC COOPYXEHUS UM 30aHUs HACOCHOM CTaHIMHU (puc. 1.6, e).

IIpuMensTIOT VI COKpallleHUsT pa3MepPOB U CTOMMOCTM CTPOMTENb-
CTBa BOJ03a060PHOTO coopyxeHUsa. Takas cxema yana XapakTepHa IUIst
HACOCHBIX CTAHIIWI MaJIOU U CpeiHEN [TONauy, UMEIOLIMX TOPU3OHTANb-
Hble Hacockl. TlocnemHye 06yCcIOBIUBAIOT GOMBIIYIO JUTMHY 30aHUI Ha-
COCHOM CTaHIIUU BAOJNB (PpOHTA BoJ03abopa. B 3TOM ciyuae camo 3na-
HUE HACOCHOM cTaHIMH, OBCBIITAHHOE CO BCEX CTOPOH I'PYHTOM, UMeeT
GONBIIYIO ycTOoHIMBOCTh. CxeMa y3na, rokKazaHHasg Ha pucyHke 1.6,e,
HauGoJiee TUITMYHA [T HACOCHBIX CTAHIIUU, Y KOTOPBIX HACOCHI UMEIOT
MOIOXUTENBHYIO BBICOTY BCACBHIBAHUA.

5. C pacrionoxeHueM 31aHUsI HACOCHOM CTaHIIMM B HIDKHEM Onede
BopoxpaHunuina (puc. 1.7).

DTy cxeMy IIpUMEHIIOT B TeX CIy4yasx, KOraa 3a60p BOJLI HACOCHOM
CTaHUMEHN I10 YCAOBUSAM ITPOCKTUPOBAHUS OPOCUTENHHON CHUCTEMBI
JNOMKeH HaXomMThess BOMM3u TnoTuHEL (I11), a rugpomorudeckue u
reoIornyeckue yCIoBUS HEOMaronpUsaTHBL Ul CTPOUTENBCTBA y3ia B
BepxHeM 6bede. Boga roctymaert B 3aKpbiThie BogoBoasl (3B) us Gaui-
Hu JOHHOTO BojioBbintycka (B/1B), pacrmonoxeHHOTo B pyciie BOAOXpa-
HUIMIA Iepen IUIOTHHON. BallHa ocHaieHa JOHHBIMM 3aTBOpaMH,
COpPOYACPXUBAIOIIMMU pPellleTKAMU U PBIO03aIUTHBIMM YCTPOMCTRA-
Mu. Ilepen BOmOBEITYCKHBIM 3aTBOPOM, PACITONOXEHHBIM B HWXHEM
6bede, K 3aKppITOMY BOOOBOAY (MJIX BOAOBOAAM ) [TOACOSAUHEHI BCACHI-

[}
Puc. 1.7. Cxema y3i1a ¢ paciofoxe- 880  OK

HHeM 3JaHHS HaCOCHOMH CTaHIMH B
HIzKHeM Ohede BomoXpaHHIHINA:

BIB — Gamus I0HHOTO BONOBRITYCKA;

I — nnotuna; BBO — BOnOBHIIYCK- A1 BAE 38 BeTa HC HTp BBO
Ho# oronoBok; CB — cBpocHoii (caMo-
TeYHerit) BoAoBO. (OcTanbHble 0603Ha- m

YeHUs1 cM. puc. 1.6.)
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BalolI[Me TPYOOIpOBOIH C 3aABHXKaMU (BcTp), uepes KOTopbie BO/Ia ca-
MOTEKOM IIOCTYTIaeT B HACOCHI C JOCTATOUHO BBICOKUM HAIIOPOM, 00ec-
NEYMBAIONIMM GeCKABUTAIMOHHYIO paboTy NOCIeqHUX. DTO NaeT BO3-
MOXHOCTb NPUMEHATh Hauboee neleBbld Ha3eMHBIA TUIT 3MaHUS Ha-
COCHOI cTaHIU K. JIJ15T oo poXHEHUS TPYOOIPOBOAHBIX CUCTEM TIPEAYC-
MOTpeH c6poCHEIH caMoTeyHbIi Bogoson (CB).

6. Kackagsl HACOCHBIX CTAHIMHA.

OOBIYHO IIPUMEHSIOT B TEX CIy4asx, Koraa TpebyeMblil Harrop Hacoc-
HOM CTAHLUH JUIS TIOJaYX BOMAbI TTOTPEOUTENIO NPEBAIILIAET HATIOP BhHI-
TTycKaeMBIX TIPOMBIIIIEHHOCTBIO HACOCOB, a TAIOKe Ha MarucTpalbHBIX
KaHalax, 00CTYXMBAIOLMX OOIIMpHBIE TeppUTOpUH. CoOpYXaloT ABE U
60Jlee YI0CIeA0BATeIEHO paboTaiolie HACOCHBIE CTAHIUM (pMC. 1.8).
Ipu 3ToM A1 HOPMAaJIbHOM paboThl KAcKala Iepes BTOpoi U mocieny-
IOLIMMM CTAHIMSMH JOJDKHBI OBITh IMO0 OTKPHITBIE PETYTUPYIOLHME €M~
KOCTHM, HaIpHMep KaHalbl, TM60 ypaBHUTe/NbHblE HanopHble GalllHU
(HB), xoTopble 06ecnieunBalOT HeOOXOMUMBII HATIOP BOIBI I1epel Haco-
caMM. BTOpYIO M IOCTeTYIONIYIO CTAHIIUU KacKaia 0bopyayioT aBapyii-
HBIMH COPOCHBIMM TPYOOITPOBONHBIMM JMHUAMHM € 3aABMXKKAMM HIN
3aTBOPAMHU JUIS cOpoca Bobl M3 BepXHeTo Obeda B HUXKHUM B CIIydae Ie-
perioJHeHUST BepxHero 6beda. B HACOCHBIX CTAHIMAX KacKala Xera-
TeJIbHO NpUMEHSTh HACOCHI ¢ peTyJIHpyeMoH romadeit WiK 3aMeHSTh
OIIMH OCHOBHOM HacoC HeCKOJbKWMM pasMeHHbIMHM. HacocHyro cran-
Mo [ momseMa Ha3bIBAIOT FOMOBHOM, OCTaNbHbIE — NEPEKAYEYHBIMH.

TTomaua Bompl KACKAOM HACOCHBIX CTAHIIMI MOXET 0Ka3aThC KO-
HOMMYECKH BBITOIHee, YeM ONHOH CTaHUMeEH, 3aMeHAIOLEH KacKaf.
XOT KanuTajbHble BIOXEHUS B CTPOUTENLCTBO KacKaaa HACOCHBIX
CTAHIMI MOTYT 3HAUMTENIHO TPEBRIIIATL PACXOAbl Ha CTPOMTENBCTBO

BBC

e

eI
HE

eIy

M~ =

h
2t

v I nodsem I nodvem

?x !

Puc. 1.8. Kackax IBYX HACOCHBIX CTAMIMI:

HB — nanopua# 6aniHs. (OcTanbHble 0603HaYeHUs CM. pUC. 1.6.)
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Puc. 1.9. CxeMa yana pas
OpOILEHHs] CTOYHBIMH BOXAMH H
HaBO3UbIMH CTOKAMH:

TIH — npucdepMcKuit HaKONKTeIb;
TpCr — TpyGOllpoBoN Uil cOpoca
cTouHsX BOJi; IIP — DpueMHBIit pe-
sepByap; HCII — HacocHas craH-
uus  mepekayky; CMK — cmecu-
TenpHas kamepa; HC3 — HacocHag
CTAHLVA [TOJa4YH CMECH B S%IKPLM
opocuresibHylo ceTh; 30C — 3aKk-

phiTas opocuTentHas ceTh; HCB — E*—HM
HacocHad cTaHUMs OAuM YMCTOM

BOJIBI

OOHOM HACOCHOM CTaHIMKU C OONBIUMM HAalOpOM IMepeKauyrMBaeMOH
BOMBL, UYeEM KaXIas W3 Kackajaa, COMOCTAaBIEHUE ODLIMX TIPUBENEHHbIX
3aTpart 110 060UM BapuaHTaM MOXeT OBITh B I10JIb3Y KacKaga CTaHIMIL.
Jeno B TOM, UTO B KackKajie 4acTb BOgbI MOXeT OTOMpPAThCA UL TIOTpe6-
JIeHUsL Tiepe] KaxXIbIM OYepeIHBIM [TOIBEMOM, CHUXAA TAKUM 06pa3oM
[TOgadu HACOCHBIX CTAHIMHA ITOCHEeOYyIOIIMX IOaTheMOB. B KOHeyHOM
WUTOTE 3TO MOXET MPUBECTH K 3HAYUTEILHON 3KOHOMUHU 3NEKTPOIHEP-
MU, CTOMMOCTb KOTOPOH ITOKpOET yBeJIMUEHHE CTOMMOCTH CTPOUTENb-
HHIX paboT.

7. HacocHblie CTaHIMM IUIST OPOLIEHMS CTOUHBIMUA BOJAMH U HAaBO3-
HEIMU CTOKaMH.

ITo cyiecTBy, 3TO KOMIUTEKC HACOCHBIX CTAHIIMN M pa3NUUHEBIX CO-
OpYXEHUH, 06eCTIieynBaIOIIMX IIOATOTOBKY OpOlilaeM Of XUIKOCTH U T10-
Jady ee K MecTtaM opolueHusd (puc. 1.9). OpolnaemMas XUOKOCTB TIpea-
CTaBJIET CO0O0M cMeCh CTOUHBIX BOJ ¢ OOBIYHOM BOIOM, 3abrpaeMOil 13
OTKpBITOTO (MJIM TOJ3€MHOTO) MCTOUHMKA. B maHHOM cnydae (CM.
puc. 1.9) Becb KOMIUTEKC BKJIIOUAET TpH HACOCHBIE CTAHIIMU (MITH yCTa-
HOBKW).

JLig oCyIuMTeJbHBIX CH-

8 8ac Lo creM. 1. C 3a6opoM BOIHI
CK HTp HE Un 636, . " U3 OTKpHITOrO KaHaja-

? KofnekTopa (puc. 1.10, a).

/%é/ M
a Puc. 1.10. C).(eMbl y3JI0B LIS

OCYIIHTEJIBHBIX CHCTEM C 3a60poM
BOTIBI:

a — U3 OTKPRITOrO KaHA/Ia- KOJLTEKTOpa;
6 — U3 3aKPHITOrO KoJlekTopa; J0 —
nam6a ofsaioBaHus; CK -— caMoTeu-
HbIt KoyutekTop; 1IN — numo3 camo-

o
/ TeyHoro c6poca BOMBI U3 KaHaga NpH
HTR BBICOKMX YPOBHSIX Bojbl B HeMm; PE —
b peryiupytomad eMkocth; HTpY — Ha-
- TOPHEI TpyBONPOBOA IS YBIAKHU-
TenpHOHU cucTeMbl; CYC — copoynep-
)» K ) E 0. KURIIOWUE COOPYIKEHMS . (OCT?U'[L;H]:IC

0Bo3Havennsa oM. puc. 1.6.)

HIp PE HC HTpY 3K

8n BsC
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ITo nmogaye oCyUIUTENbHEBIE HACOCHBIE CTAHIIMU MOTYT OBITh KaK Ma-
JIBIMM, TaK ¥ KpYITHBIMU. ECTM YPOBHU BOZIBI B KaHase-KOJUIEKTOPE B OT-
JeNbHBIE TIEPUOABI MOTYT GBITE BBILLE YPOBHEN BOMBI B BOAOIIPUEMHIKE
(BII), To B cxeMe ruapoysna IpexycMaTpuBaior uomos (1), npm or-
KPBITUM KOTOPOTO BOIA cOpackIBaeTCd M3 KaHajla B BOAOIIPUEMHHK de-
pe3 caMoTegHbIit KomiekTtop (CK). CoopyxeHue caMoTeqyHoro copoca
BOJIbI MOXHO Pa3MECTUTh M OTHENBHO OT 3maHMS. 3maHre HacOCHOH
CTaHIIMM MOXET OBITh PACIIONoXeHo epen 1aM6oil o6Baroanus (JO)
U B ee Teje. ECIM 3manue HaxoguTcs B Tefie JaMOHl, a Haropsl BOAL HE
TIPEBBILIAIOT 5 M, TO ITPeATIOUTUTENCH BAPUaHT, KOT/a 3aaHue HacoCHOM
CTAHIIMM, BON0O3a00pHOE, BOAOBBLIITYCKHOE M CAMOTEUHOE YCTPOICTBA
COBMELEHBI B OTHOM COOpyxeHMH. Ha oCyIIMTeIbHBIX HACOCHBIX CTaH-
IMAX Yalie BCETo NMPeaycMaTpUBAIOT OTAENBHO CTOSILHNE COPOYIePKH -
Baroiue coopyxeHus (CYC), ocKonbKy OCyIIUTEIbHbIE KaHAJIBI-KOJI-
JIEKTOPBI MOTYT HECTH GOJIbIIOE KOTMYECTBO Bogopociei U Mycopa. B
BOJIBIIMHCTBE CAYYaeB Ha OCYIHUTENBHBIX HACOCHBIX CTAHIIUSIX PhI603a-
IUTHBIE COOPYKEHMS HE NIPeayCMaTpUBAIOT.

2. C 3a60pOM BOJBI M3 3aKPBITOTO KOJIIEKTOPA.

DTU CTAHUIMU UMEIOT 3HaUMTEIbHO MEHBIINE ITOJaYM, YEM B IIPEMLI-
IVINEM cirydae. Boma riocTynaeT B 3aKpHITHI i KOJUIEKTOp U3 IPEH U fajlee
CcaMOTEKOM B peryaupyiolinyio eMKocTs (PE) repen 3paHnreM HacocHOM
cTa”uuu (puc. 1.10, 6). MakcuMaibHBIR YPOBEHE BOJIBl B €eMKOCTH 10JI-
XeH GbITh HUXKE LIEHTPa TPYGhI-KouteKTopa. OyHKIMIO peryaupyiolei
€MKOCTY MOXET BBITIOJHATL JMOO OTHEIbHBIA NMpUEMHBIA KOJNOAEIL,
nu6o aBankaMmepa (AB). HeoGxoauMble 06BEMEL UX TTOJYYAIOT TEXHUKO-
SKOHOMMYECKUMM pacueTaMt. MHoTna ocyIIUTeIbHBIE HACOCHBIE CTAH-
LMY BBHTOJHSAIOT M QYHKIMM YBIKHUTEIbHBIX. 111 TOro oHU cCHaGXe-
HEI CHCTEMOM NEPEKITIOUA0NIMX TPYOGOIIPOBOIOB C 3aABUXKKAMM, G1aro-
J1apsT KOTOPBIM MOHO NEPEKIIOUaTh peXUM paboThl HACOCHOMH CTaHIIMU
¢ OCYILIEHUS] HA YBIaXXHEHHE ¢ 3a60pOM BOJIBI U3 BOAOIIPMEMHHKA (CM.
puc. 1.10, 6, HTpY).

JLnd celibcKoxo3giicTReHHoro BojocHadxkerud. 1. C 3a60poM BOAbI U3
ITOBEPXHOCTHOTO UCTOUYHHKA.

OGBIYHO HACOCHBIE CTAHIIMM CeTbCKOXO3SHCTBEHHOT O BOOCHAOX E-
HUS MMEIOT Tofady MeHee | M3/c M COCTOST U3 ABYX NOABEMOB (HE UC-
KJII0YeHo ITpUMeHeHUe M Gomblllero yncia nogsbeMoB). HacocHad craH-
1 I mogbeMa oGecITeYrBaET IToAauy BOAbI M3 UCTOYHMKA K OUUCTHOMY
coopyxenuio (OC) u manee K pezepByapy urcroi Boasl (PYB). Hacoc-
Has cradHuMd 11 mogbeMa romaetr Bogy M3 pe3epByapa UMCTON BOZIBI B €M-
KOCTB, YCTAHOBJIIEHHYIO B BogoHaropHoit 6awiHe (BB). OTTyna ona ca-
MOTEKOM ITOCTYIIAeT B BogonpoBoaHyko ceTh (BC). bnaromaps BEIcOTHO-
MY PacIIoNOXEeHHI0 eMKOCTH B BOIOHAIIOPHOM GalllHe B CETH CO3AAETCS
JIOCTATOYHO BBICOKOE fIaBiieHKE Bojibl. B psne ciyyaeB HacocHas cTaH-
v 11 moxpeMa momaeT Bogy HEMMOCPENCTBEHHO B CETh MM B €MKOCTB,
B BepXHeil 4aCTU KOTOpOi HaxomuTcsd Bo3ayx. Jns moagepxaHus He-
06XOIMMOTO JaBJIEHUA B EMKOCTH KOMIIPECCOP MEPUOANYECKU O/ -
KayuBaeT TY[a CXKaThlif Bo3myx. I3 eMKOCTY Bojia IO BLICOKMM JaBJie-
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BHE30 3B 6K BelpHGIATROF 38 PYB BoTp HCE HTp 86 . BC

I nagvem I nadvem

CHYATp OF 38 Py BeTp MCI HIp B6  AC

[

Inodvem I nodvem

]

Puc. 1.11. CxeMbl y3JI0B HACOCHBIX CTAHUMIL JUTS CeNIbCKOXO3AMCTBEHHOTO BOIOCHAGKeH A
npu 3abope Bobl:

a — U3 OTKPBITOTO UCTOYHMKE; 6 — K3 [IO/I3EMHOI0 UCTOYHKKE; OC — OUMCTHOE COOPYKEHUE;
PYB — pesepsyap uncroi! Bojsl; BB — BojoHanopHas 6amns; BC — BOJONPOBOHAS CETh.
(OcraibHble 0603HAYEHUS CM. pUC. 1.6.)

HMEM IOCTYTAeT B BOICTIPOBOIHYIO CeTh, a HacocHasi cTaH1us 1] mombe-
Ma IepUoIUYECKH «ITOIMTUThIBAeT» EeMKOCTb Bojoil. B aTux ciyyasx Ha-
JOOHOCTD B BOHOHAIIOPHOM OaltiHe oTnagaeT. OKoHYaTebHOE pellleHre
B KaXIOM KOHKpeTHOM cllydae NPUHUMAIOT IToCe IpoBeqeHUS TEXHHU-
KO-9KOHOMHUYECKHUX PACUETOB.

TurmoBasg cxeMa y3/a HacOCHOM CTaHLMM TOKa3aHa Ha pPUCYHKE
1.11, a. {ns 3a6opa Gonee uncToil Bogbl Bogo3abopHbi oronoBok (B30)
pasMellieH B pyciie uctouHuka (BH), a s 6oxee TiatenbHOM OUUCTKH
BOnEI B 6eperooM konogiie (bK) ycTaHOBIEHbI MeTKOSUEHCThIe CETKU.
KpouMe Toro, TaM co3maroT ycoBHS IS OTCTOSI HAHOCOB.

YacTo Geperopoit Kojoael| COBMELIAIOT cO 34aHMEeM HACOCHOI cTaH-
nuu. HacocHole cranimu I u I mognreMoB HOTIA pa3MeL[aloT B OQHOM
IMOMeLIEHU .

HacocHble cTaHIMu ceibcKoX03SMCTBEHHOTO BoJ0cHa0XeHUS pabo-
TaroT Kpyribii rozt. [103T10My 0OOBIYHO OHU JOJDKHBE OBITH ITpHcIIoCcobIie-
HBI K 3KCIUTyaTal[iy [Py MUHYCOBBIX TEMIIEpaTypax OKpyXaiolleit cpe-
JIBL.
2. C 3a00poM Bofbl U3 TIOA3EMHOTO UCTOUHHKA.

Yaiue Bcero mojg3eMHble BOARL IOJHUMAIOT Ha JIOBEPXHOCTD 3eMITU
u3 OYpPOBBIX CKBaXXMH, BHYTpeHHeH ITOBEpXHOCTBIO KOTOPHIX ABAAETCI
obcangHadg Tpy6a. B mociuenHion ONycKaloT BEpTUKAILHYIO CKBaXWH-
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HyI0 HacocHyI0 ycraHoBKY (CHY), koTopas uyepe3 HalmopHbiit Tpy6o-
nposoA (HTp) mogaet Bony U3 CKBaXWHEI B COOPHBIN pe3epByap Uiu
ourcTHot coopyxkeHue (OC), Haxopsleecs Ha TIOBEPXHOCTH 3EMITH.
ITpu aTOM HacocHas cTaHUMS MOXET UMETh OAHY WIU HECKOJIBKO
CKBaxMH (puc. 1.11, 6). Eciu Boaa, mogHuMaeMasi U3 CKBaXUHbI, 10-
CTATOYHO YKCTas, 4 CAHUTAPHO-3MUIAEMUOJIOTHYECKHNE CIYXOBI 10-
TIYCKAIOT €€ UCTIOJIb30BATh IS ITUTHEBBIX LieNeil, To HaloGHOCTh B yC-
TpoilcTBE OYMCTHOIO COOPYXKeHMS oTlaaaeT. M3 cbopHoro pesepBya-
pa (PYB) uucrast Bona HacocHo# craHimeil II moasema nonaercs B
BomoHaropHyo GamHo (BB) m ganee B BomomnpoBogHYyIO ceTh. B
TIPMHIMIIE B eMKOCTh BOAOHAIIOPHON GalllHU MOXHO ITOAaBaTh BOLY
HernocpeacTBeHHo ckBaXMHHBIMU CHY. Torna HacocHast cranums 11
mogbeMa He HyXHa. OmHaKo apTe3uaHCKHNe HACOCHBIE YCTAHOBKM
uMeT cpaBHgUTeNnbpHo Huskue KITJ, 1 renecoo6pasHoCTh peanmsa-
LIMM TaKO¥ CXeMBI N0JKHA OBITh 060CHOBAHA TEXHUKO-3KOHOMUYEC-
KMMHU pacyeTaMM.

JAf KaHAIM3aHMOHHBIX cHCTeM. Kak M CTaHILIMM CellbCKOXO3sii-
CTBEHHOTO BOJOCHAOXEHHUS, KaHAIU3aI(MOHHBIE HACOCHBIE CTAHINU
SKCIUIYaTUPYIOT KPYTJIHIH rofl. ITo3ToMy UX ITOMEILEeHUS B 3MMHEE Bpe-
M# (B cyyae HafloOHOCTH ) IOJXHBI OTaTlIMBaThes. Yarlle Bcero Bee oc-
HOBHBIE COOPYXEHHUS y3J1a COBMEIIEHBI B OTHOM 3IaHUU, K KOTOPOMY
[IPUMBIKAIOT 3aKphIThie HVKHMI M BEpXHMP KOJUIEKTOpPHI. Turosas
cXeMa y3J1a KaHaJIM3aMOHHOM HACOCHO! CTaHIMM I10Ka3aHa Ha pH-
cynke 1.12. JloxneBsie, IpON3BOACTBEHHBIE U X039HCTBEHHO- D EKaTb-
HBIE CTOKY CONEPXKAT MHOTO TPSI3U, Mycopa M JpyruX BKIIOUEHUH, KO-
TOPBIE MOTYT HAPYHIUTH HOPMaJIbHYIO paboTy HACOCHOH craHmu. ITo-
3TOMY CTOXKM U3 HIXXHero Kojutektopa (HK) cHayana rionafaioT B me-
pUoaNYeCcKY oYMIIAeMBI TipueMHEIN pesepByap (ITpP); npoiing yepe3
YCTaHOBJIEHHEIE TaM COPOYAECPKUBAIONINE PEHIETKY, T10MaAal0T BO BCa-
CHIBAIONITHE TPYOOIPOBOALI HACOCHBIX YeTaHoBoK (BcTp), pasmelieH-
HBIX B 3[[aHUM HACOCHOM cTaHIMM. Jlajee nepekaynBaeMbie CTOKH T10
HaropHeIM TpyGoripoBogaM (HTp) momanaroT B MpHEMHYIO KaMmepy
(IIpK) wnm oTAeNbHO pacliojIoXeHHOE OUUCTHOE COOpYXEHUeE, Nocle
yero B BepxHMii kosutekTop (BK) wiu BogornpreMHHK.

HexoTopble cXeMbl Y3JI0B HACOCHBIX CTAHMI C KOHCTPYKTUBHBIM
H300paXeHWEM OTACNBHBIX COODPYXKEHUIT y3ja I10Ka3aHbl Ha DUCYH-
Ke 1.13 (BONOBBIITYCKHBIE COOPYKEHUS He IT0KA3aHHI).

BoTp ',’[" Hip Puc. 1.12. Cxema KaHaM3alMOHHON HacocHOH
CTAHIMH:

i B

HK — umxuuni konnexrop; [IpP — ripreMHBIN
pesepByap ¢ pelterkamy; I1pK — npuemHas kamepa.
(OcTanbHsle 0603HaveHns cM puc 1.6)
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Prc. 1.13. CxeMbl y3/10B HACOCHBIX CTAHUMMH ¢ KOHCTPYKTHBHBIM H306paxKeHHeM OTdeIb-
HbIX coopY2keHHil (Ge3 BOXOBLITYCKHBIX COOPYKEeHMIT) IpH 3a00pe BOADI:
a — U3 peKH Yepe3s ITI03 i TIOJBOAALIMH KaHaJl ¢ BOLOOTCTOMHMKOM; 6 — yepe3 TOHHbIE OTOIOBKH IpU
HaJIMYKK PETYIUPYIOUIEH eMKOCTH TEPEN 3[aHMEM HACOCHOM CTaHLIUK; 6 — C GeperoBLIM KONOMLIEM;
2 — U3 TYNIMKOBOT0 KaHajia; d — IpH PAacTooXeH Y 31aHUS HACOCHOH CTAaHIMU B HUXHEM 6bede Bo-
ZOXpaHWIMIEA; 31 — 3a48UXKa. (OcTANbHBIE 0603HaYEHHA cM. puc. 1.6 u 1.10.)




1.6. CXEMb! Y3N10B C NEPEABW)XHbIMWU
HACOCHbIMW CTAHLIMSIMA UNTU YCTAHOBKAMW

ITepenBuHble HAcOCHBIE CTAHLUMK WM YCTAHOBKM 4Yalle BCETO
MPUMEHSIOT Ha HeOOIBIIMX 00beKTax (TUomans opomeHusa 1o 500 ra).
Nx o6bryno otHOCAT K 111 Kareropumn HafgexXHOCTH nogaun. OHHK TIpU-

Yomax t !

Puc. 1.14. CxeMbl y3J10B nepeBIXKHBIX HACOCHBIX CTAHINI M YCTAHOBOK:
a ¥ 6 — TUIaBY4#e HaCOCHbIE CTAHLIMHU C OMHOCEKLIMOHHBIM ¥ MHOTOCEKIIMOHHBIM 10 ABHXHBIM Harop-
HBIM TPYGONPOBOIOM; 6 — MepeBiKHAS HACOCHAsS CTAHLMA Ha KoJlecHol ruiatdopme CHII-50/80;
2 — TepeBMKHAsL HACOCHAsI CTaHIMS Ha paMme-canaskax CHII-500/10; 0 — dyHuxynepHas HacocHas
YCTaHOBKa: ] — MOABIKHAsA TEEKKA C HACOCHBIM aTperatoM; 2 — pefbehl; 3 — MPOMEXYTOUHBIH CTOSIK
1A IPUCOEMHEHUS K Hacocy; 4 — HanlopHbIH TpyGonpoBo;, 5 — nebeaka
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CITOCOBJIEHE! VIS OBICTPOro TepeMellleHU ¢ ONHOH pabouel TIO3UIMU
Ha ApYTYIO X MOTYT OBITH MCTIONIB30BaHBI B TEUEHUE Ce30HA HA HECKOJIb-
KUX 3eMEJIBHBIX YYacTKax. MIX UCITOB3YIOT IIPU CIOXHBIX TTPUPOTHBIX
YCIIOBUAX WM B K&YECTBE BpEMEHHBIX OOBEKTOB, KOT/IAa CTPOUTEILCTBO
CTAIIMOHAPHBIX HACOCHBIX CTAHIMI SKOHOMUYECKH He ollpaBaaHo. Kak
IIPaBUIIO, TIEPENBYIKHBIE HACOCHBIE CTAHIIMMA WIM YCTAHOBKY AeHIEBIIE
CTalIMOHapHEBIX B IIPOU3BOACTBE, HO 3HAUMTEHHO IOPOXKE B 3KCIUIyaTa-
1. OHY KMEIOT U MEHBIIMIA CPOK CITYKOBI.

B xauecTBe IprBoAa HACOCOB B HUX Yallle BCETO YCTAaHABJIUBAKOT BU-
raTejli BHYTPEHHETO cropaHusi. THIIOBBIe CXeMBI Y3JIOB TepeIBUKHEIX
HAaCOCHBIX CTaHIIAI M YCTAHOBOK C KOHCTPYKTMBHAIM M306paXeHHEM
OTHENBHBIX 3IEMEHTOB Y3J1a JaHbl Ha pUcyHKe 1.14.

IlepensuxkHbIE T1aBYYMe HACOCHBIE CTAHIMM, ITOKa3aHHble Ha pH-
cyHKe 1.14, a, 6, IpUMEHSIOT TIPY HEYCTOMYUBLIX Geperax HCTOUHMKOB
U KoJieGaHMsIX YPOBHEH Boabl B HUX 6osiee S M. Bony rogaior K 6epery
Yyepes NOABDKHEIE HAIIOPHBIE TPYOOITPOBO/IB! C INApPHUPHBIMY COeIHE-
HuaMM. [Togayu oCBOEHHBIX NPOMBIIUIEHHOCTBIO TUIABYUYMX HACOCHBIX
craHuit nocruraor 20 M3/c. OnHAKO GOJIBUIMHCTBO TUIABYYHX HACOC-
HBIX CTaHIMI UMEIOT rogauu 10 1 M?/c. [To OKOHYaHMM [TOJIMBHOTO Ce-
30HA UX MOXHO 3BaKy’poBaTh B MeCTa 3MUMHEI0 XpaHEHMUS.

ITepenBuxHBle Ha3eMHBIE HACOCHBIE CTAHIIMU M YCTAHOBKK (pHC.
1.14, 6, 2) HCTIONBL3YIOT I OPOLIEHUS HeOONbIIMX YUacTKoB (10 500 ra)
WM [UTSL BOJIOOTJIMBOB U3 KOTJIOBAHOB BO BpeMsl CTpouTenheTBa. Hacoc-
HO-CUJIOBOE 00OpYIOBAaHME CMOHTUPOBAHO HA KOJIECHOH IDaTdopme
WK Ha cajlazkax. 9To IO3BOJISIET JIETKO TPAHCIIOPTUPOBATEH UX K MECTY
YCTaHOBKU.

IMepensnxHyo GyHUKYIEPHYIO HACOCHYIO YCTAHOBKY (pMc. 1.14, d)
IIPUMEHSIOT IIPU OOJIBIIMX KOJIEOaHMAX YPOBHENH BONBLI B MCTOYHMKE.
Bce o6opynoBaHte pa3MelaloT Ha IIaTdopMe, IepeaBUralomIeics 1o
pesbcaM, yJIoXKEeHHBIM Ha OTKOCE.



Fnasa 2

BOAO3ABOPHbIE COOPYXEHUA HA PEKAX
N BOOOXPAHUJINLLAX

2.1. KNACCNadUKALUA, yCnoBUsa NPUMEHEHUSA

Bono3abopHbIM SBISIETCS COOPYXEHUE, Yepe3 KOTopoe BoJa MOCTY-
T1aeT B3 BOJJOMCTOYHMKA B HACOCHYIO CTAHIIMIO. BTO COOPYKeHME JOJIK-
HO obecrneyuBaTh HAAEXKHBIH 3a00p BOJbI TpeOyeMoro Kauecrsa U3 Mc-
TOYHMKA ¢ TpadMKOM BOJOITOJaUM HACOCHOW CTaHIMM, HE HOITyCKaTh
MOIaJaHus B CTAHUMIO IDIABAIOLIMX Mycopa M BoAopociieif, HAHOCOB,
JIBpJA, HIyTH, peIOBl. KOHCTPYKIMA M 0GOPYIOBAHME COOPYKEHHA TOJK-
HBI 00€CITeYNBATE HE TOJHKO €r0 HAMEXKHYIO ¥ y00HYIO 3KCIUyaTalMio,
HO M BO3MOXHOCTD ITpOBEICHUS OCMOTPOB, PEMOHTOB. TakKe Bogo3a-
BOpHOE COOPYXEHUE HE AOJDKHO MTPEIATCTBOBATE PHIOOPA3BeACHMIO, CY-
IIOXOJICTBY, JiecoCIUIaBy. BiusHME coopyXeHUs Ha THIpaBINYECKU pe-
XYM BOJIOMCTOYHMKA JOJKHO ObITh MUHUMAIBHBIM.

B 3aBrcHMOCTH OT Ha3HAYeHMS HACOCHOM CTaHIIUM Pa3inyaloT clie-
IVIOLINE BOJ03a00PHBIE COOPYXEHUA:

IUTL OPOCUTENIBHON HACOCHOM CTaHIIUM;

JUISL OCYIIMTEJILHOM HACOCHOH CTaHIMM; OCOOGEHHOCTh 3TOr0 THIIA
COOPYXEHHWIl — HaJInyMe B HUX CaMOTEYHOIo cbpoca, MO3BONISIOLIETO B
1epuoas! 60jiee BHICOKUX YPOBHEN BOMABI B OCYUIMTEILHOM CeTH, YeM B
BOZOIIPUEMHMKe (peKe, BOMOXPAaHMIIMILE), OCYLIECTBIIATh CAMOTEYHBLI
cOpoc BOJIbI, MUHYS HACOCHI,

JUIS XO34MCTBEHHO-ITMTHEBOI0 VIIM MTPOMBIIIJIEHHOIO BOJOCHAOXKE~
HMS; OTJIMUMTE/IbHAS 4epTa 9TUX COOPYXXeHMIT — Hannuue B HUX MEJIKO~
STYEUCTBIX ceToK JUIA 60Jiee KauecTBEeHHOM OYMCTKU BOJBI OT MENKOro
Mycopa.

B 3aBrcMMOCTH OT BUJA COETUHEHUS CO 37aHKEM HACOCHOM CTaHLIMM
pPa3INYaIOT BOAO3a00pHBIE COOPYXEHMS, COBMEHIEHHbIE CO 3MAHUEM
CTaHIMH, M pa3fe/IbHOTO THUIIA, TO €CTh KOIZIA OHM paclioJIOXeHH! OT-
IeJIBHO OT 3JaHMS CTAHLMM Y COeAMHEHB! ¢ HUM BOJOITOABOAAIIMM CO-~
OpYXEHHEM.

ITo pacnofoXeHWIO BOJOMCTOMHMKA BOAO3a00pHEIE COOPYXEHUS
pas3jinyaloT Ha pycJloBele, pacnoiaraeMble B pyciie peKyM WIM B BOJIOXpa-
HWIKILE, ¥ OeperoBble, pacliojlaracMele Ha 6epely WiK Bpe3aHHBIE B Oe-
per. 31o B OONBLIO CTeIIEHU 3aBUCUT OT (hopMBI pyclia, KOTOpoe B IJia-
He OOBIYHO MMEeT KpPMBOJIMHENHYIO, M3BWIKCTYIO hopMy. V3BMIMHEL
00pasyioTcs IoA BIMSHMEM pa3MblBalomiero aeilcteus moroka. Ilpu
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pa3MbIBe OIHOTO Oepera U gHa YacTUIlBl TPYHTA IEPEHOCITCH BOAHBIM
ITOTOKOM M 0CaXIal0TCd ¥ IIPOTHBOITOJIOXKHOTO Gepera u y epekaroB, ¥V
pa3sMBIBa€MOro Gepera obpasyeTcs yriTyOJeHHBIH y4acTOK peKu — IIec.
B paBHUHHOH peke IUIECH OOBEIYHO YepeayIOTcs ¢ TiepekaTaMu. [Inéchr
HAXOJATCH y BOTHYTBLIX G€peros, a y BEITYKJIEIX Oeperos — orMenu. UH-
TEHCHUBHOCTH pa3MbIBa IPYHTA 3aBUCHT OT CBOMCTB IpYHTA, CKOPOCTH Te-
yeHHs. B naBoaKu 6epera pa3MbIBaloTcs Hanbojee UHTEHCUBHO, a TIPo-
IYKTEI pa3MblBa OTJIaraloTcd Ha repekarax. [Ipu criagax Bogpl mepeKarthl
Pa3MBIBAIOTCS M IIPOAYKTHI pa3MbiBa OTJIATAIOTCH Y BBITYKIIBIX 6€peros,
o6pa3syst oTMenn. B MolnepeyHoM ceueHN U pyciia peKi MOIYT OBITh OfHO -
ApYCHBIE Y IBYXLSI PYCHEIE, [P 9TOM BTOpOii Ipyc — ToliMa 3a1uBaeTcs
BOJIOM JNMIUG BO BpeMs IABOJKOB M BeCeHHMX IMosiopoauil. bepera pek
MOTYT OBITh IMOJIOTUMU, KPYTHIMU, OGPEIBUCTEIMU (pHc. 2.1). Turr sogo-
3a00pHBIX COOPYKEHUI BBIGUPAIOT C y4eTOM (OPMBI pyciia U KPYTH3HEI
oepera.

YTo6w!I 0becrieunTh 6ecrepeGoiHyo paboTy IIpH GOJIBIIOM KOJUYe-
CTBE HAHOCOB U CWJIBHOM IIYTo0o6pa30BaHUM, GEPEroBbie COOPYXEHMS
Ha peKaXx MOTYT OBITh BBITOJIHEHBI B CIICMAIbHEBIX KoBLIaxX ([9], c. 286).

[To oTHOLIEHMIO K YPOBHIO BOABI B UCTOUHHUKE BOJO3a060pHBIE COOPY-
KeHUs OBIBAIOT 3aTOIUIEHHBIE, B KOTOPHIX BEPX COOPYXEHUS BCErna Ha-
XOJIUTCS HYXXE YPOBHS BOJLI B UCTOUHUKE, 3aTOIUISEMBIE TOJIBKO BO Bpe-
M3 BEICOKMX (TTpM I1aBOJIKAX) YPOBHSX BOJBI M HE3ATOILISAE MEIE.

CxeMy ¥ MECTO pPacIIOIOXKEHMS OTACIbHBIX 3JIEMEHTOB M 060 pynoBa-
HUA BOJI03a00PHBIX COOPYXEHMIH BIOMPAIOT, CpaBHUBAS TEXHUKO-3KO-
HOMHUYECKUE [10Ka3aTeNU psina BapuaHToB. [Ipy aTOM yuuTRIBAIOT IpH-
POIHEIE YCJIOBUS (TUIPOJIOTHS, TEOJIOrHs, Tollorpadus, KiIuMar), uc-
[10JI30BaHUE UCTOUHUKA B JAHHOE BPeMSI U ITEpCIIEKTUBE! €T0 JalbHEN -
LIIETO MCIIOJIb30BaHUS, OINBIT 3KCIUyaTalluM MMEIOIIUXCS B JAHHOM
pailoHe MOoJOGHEBIX coopyXeHUN. Bono3aGopHele COOpYKEHUS KPYITHBIX
HAaCOCHBIX CTAHIIUH, PACTIOJIOXKEHHBIX HA PeKAaX ¥ BOJOXPaHUJTUILIAX,, UC-
CJIEYIOT HA MOJIEIISIX.

CocraB 1 KOHCTPYKLIMH COOpY-
KeHUH, BXOLSIIUX B THJPOY3e 110
3a00py BOABI U3 DPEKU, 3aBUCAT
[JIABHBIM 006pa30oM OT rUApPOJIOTH-
YECKOT0 PEeXUMa peKH, KauecTBa
BOABl B HEil, UHXEHEPHO-Ie0JI0-
rMYecKUX AAHHBIX, XapaKTepU3y-
IOLUX CBOYCTBA IPYHTOB, C/Iaraio-
IIMx G6epera M THO peKH, a Takke
OT 3a0MpaeMEBIX PACXOMOB.

Puec. 2.1. DopMsl nonepedHsIX ceveHmit
pycJl peK:

a — OfHOSAPYCHOE C 1ooruMy Geperamu; 6 —
OAHOSIPYCHOE C KPYThIMU Oeperamu; g —
JIBYXBAPYCHOE € IOHMOM




M3 ruaposiorMueckKyx YCJIOBMIA BOAOMCTOUYHUKA HanboJee BaKHEI
06eCITeYe HHOCTh PACXOA0B U YPOBHEN BOABI, COCTAR M KOJHUECTBO Ha-
HOCOB, BHYTPUIOJOBOE paclipejie/IeHHe CTOKa B3BellleHHBIX HAHOCOB.
JLnd TpoeKTUPpOBaHUS BOJ03aO0PHBIX COOPYXXEeHU HYXKHO 3HATh:

MMHMMaJIbLHBIE YPOBHM BOABIJIETOM U 3UMOT, YTOOBI ITPaBWILHO pac-
TTOJIOXUTE BOAOIIPUEMHEBIE OTBEPCTUS 110 BEPTUKAIHN,

MaKCHUMAaJIbHBIH TIABOJKOBBLIA YpOBEeHBb, a4 TAaKKe MaKCUMAaJIbHbIE
YPOBHM BOIHI B IIEPUOIBI JISTOBBIX 3aTOPOB, UTOOE 000CHOBAHHO HAa3HA-
4aTh OTMETKY BepXa BOH03a60PHOI0 COOPYKEHMs, MMEIOIIEro KaK Mo~
BOJHYIO, TAK ¥l HATBOAHYIO YACTH;

MAaKCUMAJIBHBIN ¥ MMHMMAaILHEIH YPOBHU BOJIBI B IIEpUO JIEN0X0Aa
[T ydeTa BO3ASHCTBMS JIBA Ha BOJ03a00PHEIE COOPYXXEHU.

MuHUManbHEK YpOBEHDb BOABI ONPEAL/ISIOT C yYETOM CrOHA BOIBI
BETPOM, 2 MAKCUMAaNBLHBIM — ¢ yUeTOM HaroHa Bojibl, CorjlacHO HOpMaM
TIPOEKTUPOBAHMS pacueTHYIO 00eCcTieUeHHOCTh YPOBHE! BOJKI ollpesie-
AT 110 Tabnuie 2.1,

2.1, Pacuernas 06ecHeIeHHOCTS YPOBHEH BOIBI B OTKPLITHLIX HCTOYHMKAX ¢ BOI03200PHbBIMH
COOPY2KEHMSAMM PANIMYHON KaTeropuu

KareropHs Bo03a60PHOTO COOPYXeHUsT OGecrieueHHOCTs yposhs, %

110 HaAeXKHOCTH 1oAYy BOABI

MaKCUMATLHOTO MHHHMATEHOTO
1 1 97
11 3 95
I 5 90

Ha pa6oTy Bom03aGopHBIX COOpPYXeHUN DOJNbIIOe BIUSHUE MOIYT
0Ka3aTh TUIPOOHOJIOTHYeCKYE ITPOLIECCHI, [TPOUCXOSIINE B BOJIOMCTOU-
HMKE.

ObpacTaHue pellleTOK, CETOK, 3aTBOPOB, BHYTPEHHUX IIOBEPXHOCTEN
BOJIOBO/IOB MOJUIIOCKOM M JIPYTMMM OPraHU3MaMU CHMXKAeT JIpOITyCK-
HYIO CIIOCOGHOCTB 3THX 3JieMeHTOB. IlosToMy cilleayer lpemycMaTpy-
BaTh MepH 110 6OprOE ¢ HUMH — XJIOpUPOBAHME, [IPOMBIBKY COPOCHOM!
ropsueil BOAOM, NOKpHITUE CTICIIMATBHBIMM KpacKaMH.

HMNHxeHepHO-reoIorndeckye naHHble — 3TO CBEACHUS O CTPYKTYypE,
MPOYHOCTH U YCTONYMBOCTH TPYHTOB, COIPOTUBISIEMOCTH JHA U Gepe-
T'OB PEKY Pa3MBIBY, BO3MOXHOCTH ITOSBIIEHUS OTION3HEH, CeICMMYECKUX
SBIICHUSAX U JIp.

HanexHocTh paBoTel Bo103a60PHOTO COOPYXEHUS B BOJIBLION cTe-
TIEHU 3aBUCHUT OT YCTONUMBOCTH pycia B CTBOpE BOA03abOpHOTO CO-
OPYX€HUs, II03TOMY OIfeHKE YCTOHYMBOCTHM Pyclia HEOOXOIUMO Yie-
JIATH 0c000e BHUMAaHMe IIpH BEIGOpE MecTa pa3MenieH!s BOJ103a00PpHO-
ro coopyXeHus. B HeperyaupyeMBIX peKax KpYyIITHOCTb MaTepyaa, U3
KOTOPOro CJIOXEHO PYCJIO, HAlIPSIMYIO 3aBUCUT OT YKJIIOHA, IIO3TOMY
peUYHBIE IOTOKU AEIAT Ha NIATH KATETOPHMIA: ITPUYCTheBhIC, pABHUHHEIE,
IIPeATOPHEIE, TOPHbIE, BEICOKOTOPHBIE. B 3aBMCHMOCTH OT COOTHOIIIE-
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HUA KPYITHOCTU PYCIOBHIX OTROXEHUN U YKIIOHA pycia MOTYT ORITh yC-
TOP’E;TIBBI& M HeyCTORYMBRIe, YTO OLICHUBAIOT I1apaMeTPOM YCTORYUBOC-
™ [9].

I'lpu BEIGOpE MecTa paconoxeHus Bo103a60pHOro coOpyXKeHNUs Ha
peKe HaJlo YUUTLIBATE CeAYIOLLEee:

pacroyiaraTh Bof03ab0pHOE COOpPYXeHHE KaK MOXHO OJIUXKE K Opo-
1IaeMoO#l TEPPUTOPUH, B IIpefesiaX YCTONYMBOTo yyacTka pycia KpuBo-
JIMHEeNHOTO oYepTaHus, Ha BOTHYTOM Gepery, HeCKOJIBKO HILKE BepILUM-
HEI KpUBOH, B 30He HAUOOIBIIMX TYOUH peKu. 11 Bono3abopHBIX ¢o-
OpYyXKeHWIT HauboJiee 6JIAroNpUATHBI yUYacTKY, TOe B TedeHUe Tona Ha-
omonaercd HeOOJNBIUOW pa3MEIB 6e3 cYIIecTBeHHEBIX pedopManuii
pyciia, WiM B KpallHeM cJlyyae yCTOMUMBHE YYaCcTKY, TIe B TeUeHMe Tofa
HalOJrofgaeTcs To 3aujieHUe, TO pa3MBbIB;

He ycTpauBaTh Bo03ab0opHOE COOPYXECHUE Ha yUacCTKaX peKy HUXe
TIPUTOKOB, HeCYIIMX 60JIbI1I0e KOMUYECTBO HAHOCOB, B MeCTaX HEPECTH -
JIMIL ¥ CKOTUIEHUS IIPOMBICTIOBOM PBIOKI, a TAXOKE B MecTax HaT'oHa IJ1aB-
HUKa ¥ BoJOpoceit.

Bono3abopHeie coopyXeHU s Ha peKax JOJIKHEI ORITh 3aIIPOeKTUPO-
BaHEI TaK, YTOOKl UX PACIIONIOXEeHUE U DOPMEI 00eCcTIeUNBAIH IUIaBHOE
00TeKaHue UX TOTOKOM, He BEI3BIBAIY OOJIBIIETO CTeCHEHUS pycia.
OpueHTUPOBOYHO CTecHEHNE pycia He JOJKHO TpeBeuaTh 10...15 %.
Bopoor6op u3 pekd HazHAyalOT ¢ y4eTOM MHUHMMATLHBIX PACXOIOB
BOAH B peke. CUYHUTaeTcsd, YTO NpU OTHOCUTEJIBHOM BOJIOOTOGOpE, TO
€CTh TIpY OTHOLUEHMHU PacyeTHOTO pacxofia Bofo3abopa K MUHUMAJ k-
HoMy pacxonly Boahl B pexe O/ Omin < 0,25, MoXHO 3a6HpaTh BOAY U3
pycia pexd 6e3 KaKUX-JIu0O0 IOINONTHUTENLHEIX Mepolipustuil. Ilpn
0,25 < Qp/ Omin < 0,75 HafeXHEBIN BOA03a00p BO3MOXKEH TOJILKO U3 I10-
TOKOB € 0c000 GJATONPUATHRIMU GOpMaMK U COCTOSTHUEM pycia. B
9THX CiIydasX, KakK IIpaBuilo, TpeOYIOTCS pyCIOperyInpYIoi e paGoThl,
VIy4dluanlue yciaoBus 3a0opa BobI, a TAKKe YCTPOWCTBO BOAOTIONb-
€MHEIX TUIOTHH, 00eCcleYMBaIOIMX JOCTATOUHEIE TIIYOUHEI B MeCTE BO-
nozabopa.

ITpu 0TCYTCTBUY NOCTATOYHBIX TJTYOMH B peKe M HAJIMYU U GOJILIIOTO
KOJIM4YeCcTBa HAHOCOB [T HACOCHBIX CTAHIUIA cpeHe! ¥ GoJIbHIoN I10-
Jayy paccMAarTpuBalOT BO3MOXHOCTE IIpUMEHEeHUS TOABONAINUX KaHa-
noB. I1py GecrioTMHHOM Bo03aGope Ha BOTHYTOM Gepery peKiu ¢ 60KO0-
BRIM OTBOJOM KaHaJl pacrioyaraior Ioj OCTPhIM YIJIOM K TeYEHUIO.

B nipakTuke MenMopaTUBHOTO CTPOUTENRCTBA IIHPOKOE TIPUMEHE-
HHe HaxonsdT ¥ HecTaMOHApHbie BON03a00phl — GYHUKYJIEPHDIE, Tie-
PEeXBMXHEIE Y TIaBy4Yu e, KOTOPEIe OOBIYHO U3TOTOBJISAIOT B 3aBOACKMX
YCJOBMSX, 4 Ha MeCTe CTPOUTENILCTBA BRITOJHSAIOT TUIIL HEOOBILION
00beM CTPOUTENBHO-MOHTAXHBIX pabGot. [10aTOMY MX IIPUMEHSIOT B
Tex cyvasx, Koraa HyKHO BO3Be€CTU HACOCHYIO CTAHIIMIO 38 KOPOTKHUIL
CPOK, HeAOCTATOYHEIA IS CTPOUTENILCTBA CTAMOHAPHEIX COOpYXe-
HUi. B ocCHOBHOM XK€ UX IPUMEHSIOT B CJIOXKHEIX YCIOBUSX CTPOUTEI b-
CTBa, KOIA Ha BO3BelcHUE CTALIMOHAPHEIX COOPYXEeHMU TpebyloTcd
Oonpline KalMTanbHbie 3aTpaThi. I1aBydne Bo103a6ophl yCTpanBaioT B
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YCIIOBUSIX CHJIBHO Je(OpMUPYIOLINXCS pyCH M ITPY aMIUIMTYJaX Kojeba-
HHUI YPOBHEH Boibl B UCTOYHMKe GoJee 5 M. ITogada miuaByymx Hacoc-
HbIX CTAHIMI 06BIYHO He ITpeBbiulaet 20 M3/c.

2.2. GEPETOBbIE BOQIO3ABOPHbIE COOPYXEHUA HA PEKAX

Bopo3a6opHbie coopyxeHHUs 6eperoBOTO THIA COCTOSIT U3 BOLO-
IIPUEMHHUKA M ITPHUMBIKAIOIETO K HeMY yUacTKa pycila peKH ¢ IIpope3bio
B Oepery, MK KOBHIA. DTH COOPYXECHUS IIPUMEHSIOT BO BCEX ClIyJasx
Opy HaTMY MU yCTORYMBOTO, HEpa3MBIBAEMOTO pycia; OCTATOYHO Kpy-
ThIX OeperoB; DIyOMH y Gepera, HeoOXOoMUMBIX [UIS pasMellleHus BOJO-
TIpHEeMHBIX OTBEPCTUH COOpYXeHMS; He3aToIlIAeMO# TTOMMbI; Hagex-
HBIX TPYHTOB OCHOBaHUS. 11 HACOCHBIX CTAaHLIMI MaJiol U cpenHel
nojjayu, 060pYIOBAHHBIX TOPU3OHTANBHBIMH HACOCAMHU, 0OJIafatOIM -
MU IO OXUTENBLHOM BBICOTON BCACKIBAaHWS, M aMIUINTYaX KojebaHu!
ypoBHe# BONBI B peKe, He IIpeBblLIaomux 8...10 M, 06BHUHO ycTpausa-
IOT BOJOIIPUEMHHUK — GeperoBoi Kosiofel pa3ne/jbHo OT 31aHuSA cTaH-
1y (puc. 2.2). I1pu ncnoias30BaHHUN BePTHKATBHBIX HACOCOB (OCEeBBIX
U LEHTPOOEXHBIX) U TOPU3OHTANBHBIX C OTPULIATEIBHON BHICOTOH BCa-
CHIBAHMSA, GONBHIMX KoNeDaHUAX YPOBHE BOIbI B peKe 1[eJlecooOpa3Ho
COBMeIlleHME BOJOIMPHUEMHUKA CO 3IAHUEM CTAaHIIMU — COBMelleHHas
KOMIIOHOBKa (puc.2.3). B NocnendeM cnyyae yMeHbHIaeTcs njivHa
BCACHIBAIOUIMX TPYO, IOBLIIIAETCH HANEXKHOCTL pabOThl COOPYXEHHUS.
BononpueMHIK pa3MelIaloT 110 OTHOIUEHHIO K PYCily TaK, YTOOHI C Of1-
HOW CTOPOHEI ITpOpe3b B bepery peky Obl1a HAMMEHBIIETO pasMepa, a ¢
JpYroil CTOpOHBI CTECHEHME COOPYXEHMEM XHUBOIO ceueHHUS pyciia
pexu He ipespiano 10...15 % npu N066IX yPOBHSIX BOIBIL.

Bona 13 pexu B 6epeToBoit KoNoaell MocTyIaeT Yepe3 BOAOIpUeM -
Hbi€ OTBEPCTHMS, YCTpanBaeMbie B [IepeiHel CTeHKe KOoJIo[la, KOTO-
PYI0 B [LJIaHe OpUeHTHPYIOT NapaJljle]IbHO Gepery. ¥ cTpauBaioT o6bly-
HO HeCKOJILKO PSJIOB (SpYCcOB) OTBEPCTUH [0 BBICOTE, YTOOHI 3a6U-
paTh Haubojee YUCTYIO BONY M3 pa3jIMUHBIX cjtoeB noToka. Tax, B na-

BOJOK JIyYyllie OTKpHIBATh BEpXHHUE

7 orBepcTUs. OMHOAPYCHOE paciio-

1z JIOXKeHHME BOJOIPUEMHEIX OTBep-~
CTMA BO3MOXHO IIpu 3abope
BOJBI U3 OTHOCHUTENBHO UMCTBIX
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Puc. 2.2. Bogozabopuoe coopyienne
OeperoBoro pasfie/IHOID THHA:
1 — GeperoBoit KostofeLl; 2 — BcachiBalowias Tpy-
Ga Hacoca; 3 — PeMOHTHBI JpocceTbHEBLA 3aTBOD;
4 -~ IOPOTH; 5 — BoIONpPHEMHEIE OTBEPCTHS; § —
nasel IS PEIeTOK ¥ pEMOHTHbBIX 3aTBOPOB; 7 —
KOJIOHKA YIIpaBeH} S IPOCCENbHBIM 3aTBOPOM
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Puc. 2.3. BogozaGopHoe coopyxeHue Geperosoro coBMellleHHOro THIA:

1 — BojonpyUeMHOe OTBEPCTHE; 2 — Na3bl 1 COPOYNEPXKMUBAIOIIHUX PEIIETOK Y PEMOHTHBIX 3aTBOPOB;
- K03/10BO# KpaH; 4 — BcackiBalouias Tpyba Hacoca



PeK ¢ MaJoW aMIUIMTYAOM KoJjieOaHMHU YPOBHeH BOJbBI B HUX, Koraa
KOHCTPYKTHUBHO HEBO3MOXHO Pa3MeCTUTh I10 BEICOTE JIBA PsAd OTBEP-
cTUii. BomonpreMHble OTBEPCTUS OOOPYAYIOT: TPYOBIMU COPOYIED-
KUBAIOIMMK pellIeTKaMU; PEMOHTHBIMU 3aTBOPAMU — CTaAHLAPTHBI-
MU YKOPOUSHHBIMHU 33/[BUXKAMU UM JUCKOBBIMM 3aTBOPAMU, ITIIOC-
KHUMU THJPOTEXHUUYECKUMHU 3aTBOPaMU; PHIOO3Al{UTHBIMU YCTPOM-
CTBAMMU.

I1p1 KOMITOHOBKE O€PEroBOro KOJIOALA YIUTHIBAIOT CHENYIOLINE pe-
KOMEHAALNU (CM. pUc. 2.2).

1. beperoBoit KONOIEI! BBITONHAIOT U3 MOHOJIUTHOTO XKeJIE3006TOH4,
TIPSIMOYTOJILHBIM WU KPYTJIBIM B IUTaHE B 3aBUCUMOCTH OT CI10coba ero
BO3BEACHUS.

2. 1ng obecnieyeHMs OecriepeOOHHOCTI BOAOIIONAYH HAacocaMy, Tie-
PHOIMYECKOM OUMCTKY M peMOHTa Ge3 IpeKpaliieHus Iofauyy BoLbl Oe-
PETOBOM KOJOAEL Pa3fe/isIIOT IePEropoiKaMy Ha CeKIIMK (BOIOIIPUEM -
HBIE KaMepbl), YUCIIO KOTOPBIX IIPUHMMAIOT PABHBIM YHCILy BCACHIBAIO-
11IMX TPYO HAacocoB; Iipy MaJioi ionaye (0,1...0,2 M3/c) onHoro Hacoca B
OJTHOM BONONIPUEMHOM KaMepe pa3MelllaloT ABe U BoJiee BCAChIBAIONINX
TPYG, PaCCTOSIHUE MEXIY KOTOPHIMU MPUHMMAaIOT He MeHee (3...4) Dy,
4TOOB UCKIIOYUTH BIVSTHUE HACOCOB APYr Ha apyra (D, — Iuametp
BXOJTHOTO OTBEPCTHS BCACHIBAIOILIEH TPYOHI).

3. 1A c6opa BBHITIANAIOUIMX HAHOCOB B KaXI0Oi CeKIUN (KaMepe) y
MEPENHEN CTEHKY YCTPAUBAIOT NPUAMOK TIIyOorHoM He MeHee 0,5 M, U3
KOTOPOro HaHOCHI Y/IaJIIOT CHIEHMAIbHBIMU HACOCAMH, OOBIYHO BOJO-
CTPYHHBIMU.

4. B xaxoil cexiiuy 6eperoBoro KOXoA1a HACOCHON CTAaHLIMM BOJIO-
CHAOGXeHUS IIPelyCMAaTPUBAIOT YCTAHOBKY MENKOAUYEHUCTBIX CETOK —

IJIOCKMX CBEMHBIX WIK BpalllatolXcsl.

5. BepTHKaIBHYIO BCACHIBAIOLIYIO TPYOY pa3MellialoT y 3aqHeN CTeH -
KM KaMephl, IUaMETP BXOJIHOTO OTBEPCTHS BeachIBaIoLLEH Tpyos Dy, orni-
PeNCNIIOT IO JOIYCTUMBIM CKOpocTsM Vg, = 0,8...1 M/c, I MalbIX (10
0,1 M3/c) monay Hacoca vy, = 0,6...0,8 m/c.

6. IllupuHy BONOIPHEMHONH KaMephl (CeKUMH) IPUHUMAIOT
(2...2,5) Dy, HO He Gonee 3Dy, 1IpY PacIioNoXeHUH B HEH ONHOM BepTH-
KaJIbHOI BcachIBartoleil Tpyonl. IlupuHa BogonpieMHON KaMephl IIpU
COBMEIEHHO! KOMIIOHOBKE OEperoBOro KoJjloaua U 31aHds CTAHLIUKU
ONpeNesIFeTCs PACCTOSAHUEM B OCSAX MeXIly HacocaMU (BXOAHBIMM IaT-
pyoKaMu HacocoB). [ HacoCHBIX cTaHUUI GJI04YHOTO THUIIA C BEPTH-
KaJIbHBIMH OCEBBIMH, IMaroHaNbHBIMU UIIH LIEHTPOOEXKHBIMU HACOCAMU
LIWPUHA KaMephl A0JIKHA ObITh HE MEHBILE IIMPUHBI ITONBOSILEH TPY-
Obl Hacoca [9]. HIupuHy Kamepbl He CIICAYET AejaTh MeHee 1 M II0 KOHCT-
PYKTUBHBIM COOOPAXXKECHUSIM.

7. 1vHy BOJOITPHEMHO KaMEPHI OTIpEACIIAIOT U3 YCIIOBUA CO3aHUA
B Helt Heobxogumoro o6beMa oAbt W= (15...20)Q, rne Q — pacyeTHas
rofiaya Hacoca, M3/c.

CorJIacHO 3TOMY YCJIOBUIO JUITMHA KAMEPHI, M,
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IKaM = W/(bxamhxam)v (21)

A€ Dyane Y Aoy — LUMPHMHA KAMEPBI M IJTyGMHA BOABI B HEH IIPU MUHHUMAJILHOM YPOBHE, M.

JnuHa KaMephl JOJDKHA ObITh JOCTATOUHON TS [IPOBEACHUA OCMOT-
pOB, PEMOHTOB.

8. 3arny6neHre BXOLHOIO OTREPCTUS BEPTUKAIBHOM BCachIBalOLIER
TpYyOBl IO MUHUMAIBHBIA YpOBeHb BOHBI B KaMepe IIPUHUMAIOT
(1...1,5) Dy, HO He MeHee 0,5 M; pacCTOSIHME BXOXHOTO OTBEPCTHS OT AHA
kamepsl — (0,8...1) D,,. OnpenpeneHue 3ariyGieHUsT BXOXHOTO OTBEP-
CTUs ITOABOAAIIEeH TpYOBI (BXORHOE OTBEPCTHUE BEPTUKAILHO) OCEBOTO,
[AroHAJILHOTO, LEHTPOOEKHOTO HACOCOR CM. L. 3, pasnen 3.3.

9. ITnolans BOZONPUEMHOIO OTBEPCTUS CEKIIMU (KAMEPHI), yCTpau-
BAEMOTO B liepe HEH CTeHKe GeperoBoro Konoaua, M2,

® = 1,25KQ,/Vor, 2.2)

rae X — xo3bdUIMeHT, YINTHBAIOIIMII CTeCHEHHe OTBEPCTUI CTEPXKHAMM DELIETKH,
K= (a+ ¢)/a(a— paccTogHre MeXIy CTEPXHAMU B CBETY; € — TOJILIMHA CTEPXKHS); Q) —
pacueTHHIN PacXo/l ONHOM CeKIMU BOTOTIPUEMHUKA, M3/C; Vo, — JONYCTUMAs CKOPOCTh B
BOAOCIIPUEMHOM OTBEPCTHH, M/, KOTOPYIO 03 yyera TpeGoBaHUiA phIGOOXpaHbl MTPHHM-
Mapot 0,2...0,6 M/c.

10. ®opma BOIOIIPUEMHOIO OTBEPCTUS MOXET ObITh KpYIJIOH, KBaj-
paTHoOM, IPAMOYTOILHOMA, OT 9TOr0 3aBUCUT BhicoTa oTBepcTHs. Kpyr-
ny10 (popMy LieJiecoobpa3Ho NPUHUMATh, ECNIU B KayeCTBE PEMOHTHBIX
3aTBOPOB IPEAIIoNaracTCsd MCIOIb30BATh CTAHNAPTHBIE YKOPOUECHHbIE
3aABMXKY WIM AUCKOBBIE TOBOPOTHEBIE 3aTBOPEL, KOTOPBIE YCTAHABINBA~
10T B BOLONpPHUEMHON Kamepe. 3aIBMDKKaMU YITPABISIOT 1P JIOMOIIU
CielIMaNbHBIX KOJIOHOK, YCTAHOBJIEHHBIX Ha BEpXy Kojoxmua (cM.
puc. 2.2). [lInpuHy BoROIIpHEMHOrO OTBEPCTUS COTIACOBBIBAIOT C IIU-
PUHOH BogoIpHeMHOM KaMephl (CEKIIUN) U pa3MepaMyl PEMOHTHBIX 34T~
BOPOB, YCTAaHABJIMBAEMBIX B KAMEPE.

11. Ilpu poctaTodHo GOJBIIOH amIuiuTyne AH Kone6aHuil ypoBHe
BOJBI B peKe YCTPaUBAOT ABA psiZla BOLONIPUEMHBIX OTBepCTHil. Bepxuee
OTBEPCTHE PAGOTAET P BHICOKUX YPOBHSIX BOJIbI, KOIIa B HYDKHUX CJIO-
AX [TOTOKa MOXET ObITh GOJIBIIOE KOINYECTBO KPYITHBIX HaHocoB. [1pu
MaJIofl aMIVIMTYlle KoleOaHi YpORHE! BOABI AEJIAIOT JULUL HIDKHUN
pan oTBepcTUiA. BogonprueMHbBIE OTBEPCTHS 000PYLYIOT COPOYAEPKUBA-
IONIMMHU pellleTKaMU, phIOO3aUTHBIMU YCTPOMCTBAMU, PEMOHTHBIMU
3aTBopamMu. CopoyaepXUBAOIIME PelUeTKH YCTaHABIIUBAIOT IJIA MexXa-
HUYECKOM OYMCTKM ROABI OT KPYITHOTO Mycopa.

12. Heo6xonumas MUHUMAaNIbHASA TIIYOMHA PEKU B MECTE PACTIONOXKE -
HHsI BOXOIIPHEMHEBIX OTBEPCTUI paBHA CYMME BHICOTHI ITOPOTa A7, BBICO-
THl OTBEPCTHUS Ayry, MUHUMANIBHOTO 3arilyONeHUS BEPXHEN KPOMKHU OT-
BEPCTHUSI IOA YPOBEHD BOMBI fiyqr. 17151 GOPBOBI C ZOHHBIMY HAHOCAMMU BbI-
COTY Tiopora NpUHUMAIOT He MeHee 0,5 M, a 3arnyojicHUe — He MeHee
0,4 M, 4TOBHI IIPEAYIPEIUTE TTONAAHUE COPA C MOBEPXHOCTU B OTBEP-
ctue. Tlpu HAIMYKM JIeAIHOTO ITOKPORA TIIyOUHY PEKU B CTBOPE BO-
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JOTIPUEMHBIX OTBEPCTUIA OTpeNIesAIOT KaK CYMMY BHICOTHI I10poOra #p,
BBICOTBI OTBEPCTHS Ayrp, PACCTOSIHUS ;5 OT BEPXa OTBEPCTUA 10 HIKHEN
KPOMKMU JIbJa (TIpMHUMAIOT He MeHee (,2 M), BBICOTH! TIOTPYXEHHOH B
BOZLY Y4CTH JIBJIA hy, TO €CTh Hy = hyy t Hory + Hygr + hy; hy MOXKHO IIPUHSTE
okoJio 0,9 TommuHbL IbAa. TTpH TSXKeIBIX YCJIOBUSIX 3a60pa BOJIBI U 11013~
YaxX HaCOCHBIX CTaHLMIi o 25 M3/c GeperoBble Bo03aGOpEl MOXKHO CO-
OpyXaTh B KoBIIax [9].

13. Bepx GeperoBoro KoJIofllia JA0/KeH BO3BBILATLCA Hal MaKCH-
MaJIbHBIM YPOBHEM BOJILI C YUeTOM BBICOTHI BOJIHBI, HaBalla JIbJa, HO He
MeHee yeM Ha 0,6...0,8"" M. [Indg rnipeayrnpexie HUs MMOAMBIBa KoJloUa
ITIYOUHY 3aJ10KeHUs TIOIOIIBEl COOPYXeHUs HA3HAyaloT Ha 2 M HHXe
BO3MOXHOT'O YPOBHSI pa3MblBa, IIpU CJIaOBIX TpPYHTax OCHOBaHMA I10 lle-
PUMETPY TIOJOLIBL! PYyHIAMEHTA YCTpanBaloT IIITYHTOBOE OFpaXIeHUeE.
[IHo pexd y Boj03abopa YKperUsIIoT KaMeHHOM HaGPOCKOH, XKere300e-
TOHBIMM TTUTaMH.

2.3. PYCNOBbIE BOQO3ABOPHbLIE COOPYXEHUA HA PEKAX

BonozaGopHble COOpYKeHUS PYCJIOBOIO TUIIA YCTPAUBAIOT TIPY 110-
Jlorux 6eperax U JHe peKu, KOrja TpeGyeMule Uit 3aGopa BOARL riTy6U-
Hbl HaXoAATCs Ha GoJILLIOM PacCTOSIHUM OT Gepera, WK IpY HATUYNU
3aTalIMBaeMoil moiMel. KOMITOHOBKA 3TUX COOpPYXEHUH MOXeT
OBITH pa3aesIbHOM MIIN coBMelleHHOM. PycioBoe pa3neibHOE BOJ03a-
GopHOE COOPYXEHUE COCTOUT U3 BOJAOIIPUEMHOTO OroJIOBKa, pacIo-
JIOXKEHHOTO HEIIOCPEICTBEHHO B pyclie; BOLOIIPOBOISILIETO COOpYXKe-
HHUSA — CaMOTEYHOTo WIM CU(MOHHOro, COSIUHHAIOILETo OroJIOBOK C
GeperoBeIM KOJIOALIEM, M3 KOTOPOTO BOJY 3a0HpaloT HacoChl (CM.
puc. 5.9).

I1pu pyciioBoil coBMellleHHOM KOMITOHOBKE BOAOIIpUEMHEIH OT0JI0-
BOK COBMELIIEH CO 3TaHUEM HACOCHOM CTaHIIUH, PacITOJIOKEHHBIM B pyc-
jie pexu (cM. [9], c. 267). B aToM cirydae oTCYTCTBYIOT GeperoBoit KOJIo-
Jell 1 CaMOTEYHEIE BOAOBOMKI. [IJ1s1 TAKMX COOPYKEHUH XapaKTepHEI BbI-
COKasl CTOMMOCTh CTPOUTEJILCTBA K CJIOKHOCTE DKCIUTYaTalliy, TI03TOMY
TaKyl0 KOMITOHOBKY IPUMEHAIOT peaKo.

Pycnosrie BogoripueMHEIE OFOJJOBKY MOTYT OBIThH 3aTOIUTEHHBIMU,
3aTOIUIIEMBIMM T1€PUOINYECKY ¥ He3ATOTUIAEMBIMU.

3aToTMjleHHBe OFOJOBKM PpAaCIOaraloT HUxe MUHU-
MaJIbHOIO YPOBHA BOABI M HIDKHEN KPOMKH JIEASTHOTO TIOKPOBa TpU Jie-
JocTaBe. DTU OTOJIOBKM, KaK TIpaBuiio, GuIBAIOT ABYX TUITOB: 00JlerdeH-
HBIe — CTajibHble, BLIITOHEHHBIE B BUJIe pacTpyba Ha BXoje B caMoTed-
HBIH BOJOBOJI, KOTOPBIE TIPUMEHSIOT Ha peKax C JIETKUMY TIPUPOAHBIMU
YCIIOBUSIMU TIpY OTCYTCTBUMU OTTACHOCTH TIOBPEXACHUS JILIOM, TOTIISIKA-
MU, SIKOPSIMM CYHOB;, MaCCUBHBIE — 3allIMIIICHHBIE, BBITOTHEHHBIE U2
KejezoberoHa (puc. 2.4).

s HopManbHO# paGoThl BOJO3aGOPHEIX COOPYKEHMIT 3aTOIJIeH-
HBIM OI0JIOBKaM XKeJIaTeIbHO IIPUIaBaTh 06TeKaeMyIo PopMy.
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Puc. 2.4. Cxema 3aliUNICHHOr0 BOTOPUEMHOTO OT0I0BKA:

1 — Xene300eTOHHEIA KOXYX, 3a1loNHseMBIH IpaBHeM Wi GeTOHOM; 2 — CaMOTe4Hble BOJOBOAEI; F —
COpOY/Ie PXHUBAIOILHE PEIIETKY; 4 — PacTPYS; bor U Ao, — IUMPHHA ¥ BHICOTA BOAOTIPHEMHOTO
OTBepCTUR; hy; — BHICOTA [TOPOTa

BonornpueMHble OTBEPCTUSI OI'OIOBKOB PacrioNiaraloT Tak, YyToGbl B
HUX HE 3aBJIEKAJIACH JIOHHbBIE HAHOCHI, LIIyTa, COp, phiGa.

OTBepCcTHS ¥y BHITAHYTHX B IJIaHe Or0JOBKOB OGBIYHO YCTpauBa-
10T Ha 6OKOBBIX [TOBEPXHOCTSIX, X 000PYAYIOT COPOYIECPKUBAIOIIH -
MU permeTkaMy. CTepXXHMU pellleTOK JOJKHBI OBITh U3TOTOBIEHH U3
ITOJIOCOBOH CTalM U YCTaHOBJIEHHI 110 HOPMAJIH, a ellle JIydlle Mo Y-
JoM 135° K HalpaBleHMIO TeYeHMS! BOJAB B peKe, YTo obJerdaet
CMBIB COpa IpU MPEeKpaeHUU 3a60pa BOAB! U YCKOPSET IpolEece X
OYKCTKM OOPATHBIM TOKOM BOJEL. 3a30p B CBETY MEXY CTEPXKHAMMU
30...100 mM. {1151 MpeioTBpaleHusI IIoNajaHus JOHHEIX HaHOCOB BO
BXOJIHbIE OTBEPCTUS 3aTOIUIEHHHIX OroJIOBKOB YCTPauBalOT Iopor
BeicoTO¥ He MeHee 0,5 M. OTBEpCTHSI peKOMeHAYIOT Jle1aTh Ha GOKO-
BHIX ITOBEPXHOCTSX BHITSHYTHIX B TUIaHE OTOJOBKOB, 3TO HauGolee
PacIlpoCTpaHeHHBI CIIOCO6 pa3sMelleHUs BOAOIIPMEMHBIX OTBEPCTMIA.

PY HAJIMYUN B BOZOUCTOYHUKE GONBUIOr0 KONUYECTBA JOHHBIX HaHO-
COB BOJOIIPUEMHBIE OTBEPCTHS YCTPaUBAIOT Ha BepXHeil I'paHy oro-
JoBKa.

[1nomans BogOTIpMEMHBIX OTBEPCTUM OIIPElEeNSIOT IpU OXHOBpE-
MEHHOM paboTe BceX CEKLUH BOAOIPUEMHHKA U HACOCOB, KPOME pe3ep-
BHHIX, 110 (popMyJte (2.2). 3HayeHNe CKOPOCTU BXOJ/la BOJBI B OTBEPCTUE
ISt HOpMaJIbHBIX YCIIOBMI paboThl IPUHUMAIOT B 3aBUCUMOCTH OT 0CO-
DeHHoCTel peXXnMa BOJIOTOKaA, B YaCTHOCTH OT eI'0 MYTHOCTH, IyTOHOC-
HOCTH, TpeOOBaHUHN pEIGO3AIIUTEL, 1OCTYITHOCTH BOAOIIPHEMHBIX OTBEp-
CTHi1, a TAKXKe OT 320U paeMoro pacxoja:

6e3 ydera TpeGOBaHUN PBHIGO3ALUTH VIS CPEJHUX U TSKENBIX yCIo-
BUIT 3a60pa BOJBI peKOMEHAYEMBIE CKOPOCTU BXOJa JUiSl PYCJIOBBIX 3a-
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TOIUIEHHBIX 010Ji0BKOB 0,1...0,3 M/C, MEHBIINe CKOPOCTH IPUHUMAIOT
IIJIS1 BOLLOTOKOB C OUeHb TSKEeJIBIMHY YCIIOBUSIMU,

TNpy 3a00pe BOJAH M3 UCTOYHUKOB, MMEIONIUX PHIGOXO3IHCTBEHHOE
3HadeHMe, JOTIYCTUMYIO CKOPOCTh BXOAa IIPUHUMAIOT 10 TPEGOBaHUSIM
pHIGOOXPaHBl B 3aBHCHMOCTM OT THUIla IIPUMeHsIeMbIX phlGo3arpaim-
TeJIbHBIX YeTpoicTs. COrJIacHO 3TUM TPeGOBaHHUSIM CKOPOCTh Tede HUsL
B OTBePCTHSX PHIOO3AIINTHBIX CETOK J0JIKHA OBITh He Goltee 0,25 M/C
IIpH CKOPOCTSIX TeueHUs peku Gosrblite 0,4 m/c 1 0,1 M/C Ipy MEHBILINX
cKkopocTiaxX TedeHHUd. Ha pexax co ckopocTaMu TedeHUs Gonee 0,4 M/C
CKOPOCTH BXOfa MOTYT OBITh yBeJu4eHb! 1o 0,4 M/C JINIIb AN BOHO-
[I[pMeMHBIX OTBEPCTUH, pa3MeliaeMblX B Oe peroBbIX U IUTaBYUUX COOpY-
KEHUSIX;

Ipy 3aGope BOJIBI 3aTOTUIEHHBIMY OTOJIOBKaMU U3 PEK CO CKOPOCTSI-
MM TeUeHMs, B JIBa — 4YeThIpe pa3a ¥ 0oJiee I1peBHIIAIONIMMU CKOPOCTh
BXOJla B OTBEpCTHe, CllelIMalIbHbIe phIOO3arpaIuTelibHble YCTPOUCTBA
Ha BOLOIIPUEMHBIX OTBEPCTHUSX MOXHO He IIpeaycMaTpuBaTh. OObIYHO
Ha peKax B IIepUOJbI CKaTa phIGHON MOJIOAHN MeXEHHBIE CKOPOCTH Te-
deHUd IpeBHIaoT 0,4 M/C, II03TOMY IIPY 3a00pe BOIBI CO CKOPOCTSIMU
BXoja oxosio 0,1 M/c BOLOIIpUEe MHBIE OTBEPCTUS 3aTOTUIEHHBIX OT0JIOB-
KOB MOTYT OHITH OOOPYAOBaHBI TOJIBKO COPOYIE PKUBAIONIMMH pelIeT-
KaMH.

HeoGxonnmass MUHUMAaNIbHAsE rTyOUHA PeKU B MECTE PacIlOJIoKeHUA
TIOJTHOCTHIO 3aTOIJIEHHOTO OTOJIOBKA C BONOIIPUEMHBIMU OTBEPCTUAMHU
Ip¥ MAHMMAJILHOM JIETHEM YPOBHE BOJIbl paBHA CYMME BBICOTHI I10POTa
Ay, BBICOTBI OTBEPCTHUS Hyyy, BBICOTHL § OT BEPXa OTBEPCTHA JO BepXa Oro-
JIOBKa, KOTOpasi 3aBHCUT OT KOHCTPYKIMM OTrOJIOBKA M COCTaBJSIET
0,05...0,3 M (TIpy JNeoCTaBe BBLICOTY OT BepXa OTOJIOBKa O HMXKHEN
KPOMKM Jibjia IIpUHUMAIOT He MeHee 0,2 M), BBICOTHI CJIOSI BOAK! A, HAl
BepxoM oroJioska. [ToceaHIow IpuHUMalOT He MeHee 0,3 M.

KOHCTpYKIIMM 3aTOILIEHHBIX OPOJIOBKOB Pa3HOOGPAasHHI M IIpUMeHS -
0T X IIaBHBIM 06pa30M I CUCTeM BojocHaGxenus [17].

3aTomnasgseMble OYONOBKHU (pUC. 2.5)TI0 yCTPOUCTBY aHa-
JIOTMYHBI 3aTOTIeHHBIM. OT TOCHeIHUX OTJIMYAIOTCS TEM, UTO IIpU MU -
HUMAaJILHBIX YPOBHSIX BOABI BEPX 3aTOIUIEMBIX OTOJIOBKOB BO3BBIILIAETCS
Ha/JT BOJOH. DTO 1103BOJSIET OCMATPUBATh OTOJIOBKY, OUMIIIATEL COpOYIEp-
XUBaIOlMe pellleTKM, 3aMeHsITh pblOo3arpaguTeibHble YCTPOICTBa.
Ipy sTOM HaJIeXKHOCTH paGOTH COOPYXKEHHUH CYIIeCTBEHHO He ITOBbIIIIa-
€TCs1, OHM TPYJHEE BITMCHIBAIOTCS B pyCJIO PEKU, 3aTPYIAHSAIOT ee UCIIOJIb-
30BaHMe U CYHOXOACTBA M JeCOCILIaBa, UBMEHSIOT TMApaBiINdeCcKUN
PEXUM peKH, II03TOMY MX IIPUMEHSIOT JOBOJILHO PelIKO.

HezatonngeMble OYOJNOBKHU IpeACTaBIAIOT COOOM XKe-
JIe306eTOHHOE COOpYyXeHHe B (POpMe IYCTOTEJIOTe MOCTOBOTO OhIKa,
BO3BHIIIAIOLEECH HAl MAKCHMAJIBHBIM YPOBHEM BOIB B pexe (cM. [9],
€. 292). OroyI0OBKM 3TOTO THIIA 10 CpaBHEHUIO C 3aTOTUICHHBIMY U 3aTOII -
JisieMbIMY 00eCTIeYn BalOT HanOOJIBILYIO HaleXXHOCTh 3a00pa Boab!. Kpo-
Me TOro, OHM HaMGoJjiee YIOOHB! B BKCIUIYAaTal[MU, HO IIPEACTaBIAIOT
c060if MacCUBHBIE JOPOrOCTOSIIIIME COOPYXKEHUA. DTOT TUII COOPY-
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KEeHMIT MOXeT OBITh peKOMeH/10- Y Bmax

BaH TOJBKO IIpU CpEOHEN M GOJIb-

{10l rofade HaCOCHOM CTAHUUU B ~— — — = ——— —— — — — —~ — —
TPYAHBIX TIPUPOLHBIX YCIOBHUAX,
KOT'Ia yCTPOHCTBO 6eperoBoro co-
OpYXeHUs MY HEBO3MOXHO, WIN
SKOHOMUYECKM HELENeCo00pas-
go. BHelrHUe odepTaHUSA COOpy-
SKEHMS U €TI0 PACIIONIOKEHME B pyC-
Jie DOJDKHBI oGecriednBaTh Oaro-
MpUATHBIE YCJIOBUA LI 0OTeKa-
HUS ITIOTOKOM M 3alli¥Thl OT
nenoxopa. BogolipreMHble OTBep-
CTUSL paclloiaralOT Ha OOKOBBIX
TIOBEPXHOCTSIX OTOJIOBKOB B JIBa, a

WMHOTJA U B TPU pyca. BTO 110380~ 4
AT 3a6MpaTh BOLY HANJy4LIEro Pse. 2.5. Cxema nepHoAHYecKY 3aToILIse-
Ka4yecTBa, YTO OCOGEHHO BaxHO MOTO BOJIONIPHEMHOTO OFOJOBKA:

BOIIOCH&G)KCHI/IH. 1 — wnyHTOBOE OrpaXjaeHye; 2, 5— naset s
bonee HOHPO6HI’IC CBCACHUA O PeweToK ¥ peMOHTHBIX 3amo;;oaj; 3 — OrosioBoOK;
HE3ATOIUIEMBIX OIOJIOBKax IIpH- 4 — caMOTeuHEIi BOJOBOJ

BeneHbI B [9], [13].

BopgponopgBogsAsimue COOpPYXEeHMUS CIyXKaT Ut TpaHC-
roprta BOLbl OT BOJOITPUEMHBIX OTOJIOBKOB K OeperoBbIM KOJOALAM.
OHM MOTYT GBITh CAMOTEUHBIMM (HAIIOPHBIMHY M O€3HATIOPHBIMM) U CH-
(POHHBIMMU.

Camomeunvte HanopHvie 6000600bI MOXHO IIPUMEHATH IIPU JIOOBIX
pacxofax M JIIOObIX KojieGaHMAX YPOBHell Boabl B McTouHMKe. Dopma
ToIlepedHOro cedeHUsT BOJOBOAOB, KaK IpaBUIIO, ObIBaeT KPYIioi M
pexe ripu HeGOJBIIMUX Harlopax MpsMOYToabHou. s HaCOCHBIX CTaH-
LMt cpenHeit ¥ GONBLION ITOo1auM 3TA BOAOBOAB! OGBIYHO BBUITOIHSIOT U3
MOHOJIMTHOTO WJIM COOPHOTIO Xefle306eToHa. [s cTaHIMil Manol roja-
¥ MHOT/a NPUMEHSIOT BOJOBOIB M3 CTAJILHEIX M aCOECTOLIEMEHTHBIX
Tpy®. [ns cTaHuUil GOABLION M MHOTIA CpefHel Iofauy yCTpamuBaloT
MHOTI'0OUKOBBIE [TOIBOJIAIIME BOJOBOIBI, YUCI0 OTBEPCTUI KOTOPHIX MO-
XeT OBITh paBHO YUCITY HACOCOB MTM MeHbIIe ero. CaMoTe4dHbIe HATlop-
HbIE BogOBOJBI MOXKHO YKJIaIBIBATh TOPU3CHTANBHO, C IIPSIMBIM WJIU 06-
partHbM ykiionoM. [Ipy 3ToM oM TOJDXKHBI IIPOTYCKATh HEOGXOAMMBIA
Pacxoj Bogbl IpU IOOBIX peXXv¥iMax pabOoThl HACOCHOM CTAHIIMU U JIFOGBIX
YPOBHAX BOAbI B peKe. BHIXOMHOE OTBepCTHE CAMOTEYHOTO BONOBOMA
(pacrionoxeno B GeperoBoM KoJlofile) JOJKHO OBITh 3arilyGIeHO 10/

MHUHMMaNBLHBIN YPOBEHD BOJIBI B Kooze Ha (4...5) V%smx /2g . llpn aTom

YPOBHM BojibI B KOJIOJIL[E BCET/(a HIKE COOTBETCTBYIOIIMX YPOBHEMN BOJIBI
B pexe Ha 3HadeHMe IOTEPH HANOpPa B BOIOIPHEMHOM OTOJIOBKE U Ca-
MOTE4HEIX BOLOBOAX.

Camomeunvie besHanopnvie 800060061 B METNOPATUBHON IIpaKTHKE
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BCTpevaroTcsd KpailHe penko. Ux goryckaercs IpuMeHsTh IIPYA pacxoaax
Goyee SM3/c M HeGOJNBIIMX KONeGaHUAX YPOBHEN BOABI B UCTOUHUKE
(AH< 0,5 M). ®opMa cedeHUS BOIOBOIA MOXET OBITh KPYIJIOi, IIPSIMOY-
TOJBHOU WIN oBaNbHONI. PeKoMeHyeMble MaTepuaibl — COOPHBIN U
MOHOJIUTHBII XeNe300eToH. CaMoTeuHble Ge3HAIIOpHbIE BOIOBOABI YK-
NaabIBaIOT C IIOCTOSSHHBIM YKJIOHOM B CTOPOHY HacocHOH cTaHuuu. [1pu
JIOGBIX peXUMax SKCIUTyaTallMd PACCTOSIHUE MEXIY BO3MOXKHBIM YPOB-
He2M Bolbl K BepxHell TOUKOI CBOjla BOAOBOAA JOJKHO OBITH He MEHeEe

M.

Cughonnvie nodsodaujue 6000600bi IPUMEHSIOT B BOJI03a6OPHEIX CO-
opyxenusax I u III kaTeropuu Hajge XHOCTH IIOJAYH B TOM ClIydae, eCIU
YCTaHOBKa BCeX JPYTHX BOIOBOOB HeAKOHOMUYHA. CH(POHHBIE BOJOBO-
JIbI TIPOEKTUPYIOT CTATBHBIMH, AuaMeTpoM Jo 1,4 M. CrdoHHbIE BOIO-
BOJIbI YKJIAAbIBAIOT C HEIIPEPLIBHLIM ITOIFEMOM OT BOIOUCTOYHHKKA K Oe-
peroBoMy Kooy (ykioH He MeHee 0,001).

BrixoiHOE OTBEPCTHE CU(OHA JOMKHO OBITH 3aryOleHo 1Mol Ypo-
BEeHb BOJH B GeperoBoM KoJoaie. BakyyM B ci(oHe He H0JIKEH IpeBhI-
watk 50...60 k[1a. 3apsKaroT CU(OH IIpU ITOMOLIY BaKYYMHOMN CUCTEMBI,
TIOJKJIIOYEHHON K HanboJiee BHICOKOM TO4YKe CU(POHHOro BojoBoja. B
Tpouecce paboThl CUGOHHOrO BOAOBOA BEIAEISIOLINICS U3 BOIB BO3-
IyX YIAJSII0T.

[uameTphl TI0GBIX BOJOBOAOB PACCUUTHIBAIOT ITO AOITYCTUMEIM CKO-
POCTAM JUIS YCIOBUI HOpMAaJILHOTO peXXrMa paboThl COOPYXKeHUs. [
CaMOTEUYHbIX BOJOBOAOB JAOIYCTUMBIE CKOpocTH v =1...1,5M/c, a mig
CU(OHHBIX BOJOBOIOB UX MOXXHO YBEJIMIMUBATD 10 2 M/C.

CKOpOCTH B CaMOTEYHBIX BOJIOBOJaX TIPOBE PSIOT:

Ha He3aWwseMOCTh TPaHCIIOPTUPYEMBIMHU 110 BOIOBOAaM HaHOCaMU
1o popmyie A. C. OGpa30BCKOro

p<0,11[1-wC / (JgWI** [v¥/ (gwD)], (2.3)

TIe p — MYTHOCTb PeYHOM BOIBI, KI/M?; w — cpeHeB3BelileHHAs THAPABIIecKas KpyIl-
HOCTh HaHOCOB, M/c; C — xoadduument Ilesu, M%3/c; g — yekopenue cBoGoIHOrO a-
JeHUs1, M/c%; V — pacueTHasl CKOpOCTh TeYeHHSI BOABI B BOJOBOJIE, M/c; D — nuaMeTp Bo-
JIOBOJIA, M;

3

Ha ITOABUKHOCTSH 3aXBaThIBaCMbIX B BOJOBOJ BJCKOMbBIX HAHOCOB

v2A44Dd, (2.4)

rie A — napaMeTp, IpUHUMAaeMBblil paBHBIM 10; d — THaMeTp BIEKOMBIX HAHOCOB, M.

[1pu onpepeneHUM OTMETKY OCH HAaCOCA YUUTHIBAIOT MTOTEPU HAItopa
B CaMOTEYHLIX BOloBojax. Ecu Bo3aMoxHO Onolornyeckoe oGpacTaHue
BOJIOBOJIOB, TO UX IMaMETPhI ¥ ITOTEPU Harlopa B HUX paCCUYUTBIBAIOT IIpU
KoapduumenTe LepoxoBarocTu 0,02...0,04.

[duameTp BogoBoja, ofpeAeIeHHbINA U3 YCIOBHUS €10 HE3aWISIEMOCTH,
JOJKeH GBbITh TIpOBEepeH Ha paboTy TPU HEYCTAHOBUBILEMCS peXUME
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JBVDKEHUSA BOZIBI, BOSHUKAIOIIEM TIPH 3aIlyCKe HacocoB (C HYJIA), C Y4e-
TOM WHEPLVH BOABI, HAXOAA1IeHCH B 6€peroBoM KOJIOLE M CAMOTEYHBIX
Wwin CU(POHHBIX BOJOBOJAX, a TAKKE BO BCACHIBAIOLIIUX TpyGoOIIpOBOIAX.
HeycTaHOBUBILEECH IBUXEHUE BOABI CO CKOPOCTBIO V B HUWIMHIPUYEC-
KUX TPyOaX XapaKTepU3yeTcs ypapHEHUEM

2
H = L
-5’2()»%+2c)+g &, (2.5)

rne H — niepenall ypoBHEH BOAK B pEKe M BOAOTIPUEMHOM KaMepe, M; A — KoathbulineHT
THPABIN4ECKOr0 TPCHHS TpYG; /¥ D — JUIMHA N AMaMETp BOAOBOJA, M; Z{ — cyMMa Ko-
3¢ OUUNEHTOB MECTHBIX THAPABIMYECKUX CONPOTUBIEHHUH.

epBelit WieH MpaBoit YaCTH ypaBHeHMs — Tlepelal YpOBHeid Mpy
paBHOMEpHOM TeueHnH. [TocnenHmit yieH — MHe puMOHHBIA Harop A,
HeoOGXOAMMBII JUTA IPEONOTEHUSA MHEPLIMH BOJIL! B CAMOTEYHOM WU CH -
(onHOM BofioBojie. Haripumep, U1 cHCTe MBI pyClIOBOM OTOJOBOK — Ca-
MOTEeYHBII BoJoBOA (/= 150 M) — GeperoBoit Konojel 0TepH Hallopa,
a CIeJoBaTeIbHO, U ITeperlajl YpOBHEH BoJbl paseH 0,5 M IIpy paBHOMep-
HOM JIBIDKEHMU BOJIBI CO CKOPOCTHIO V = 1,2 M/c. MHepLIMOHHBIH Hartop
TpY NPOJOJIKUTEIBHOCTH OTKPBITHSA 3aABUXKHU Y Hacoca 80 ¢ ¥ paBHO-
MEpPHOM YCKOPEHUH JBUXEHUS BOIbI 10 MOMEHTa MOJHOIO OTKPHITUS
3aIBUXKKH

hi= (i/g)(dv/dt) = (150/9,81)(1,2/80) = 0,23 m.

IIpn yBenMueHMM UIMHBI CAMOTEYHOTO WM CU(OHHOIO BOIOBOLA
VHEPLIMOHHDII HAITOP MTOBBIIIAETCS, CTAHOBACH COM3MEPHMBIM C ITepeTta-
JOM YPOBHE BOJIB! TIPH PABHOMEPHOM JBMXKeHMH .Bojibl. [1pu 3ToM Mo-
KET 3HAYUTENIbHO TIOHU3UTHCH YPOBEHDb BOJBI B GeperoBoM KONOJALE U
TIpOpBATBCA BO3/IYX B HACOC, YTO HAPYIIUT paGoTy Hacoca. DTO YKa3blBaeT
Ha HeOoGX0AMMOCTb Y4€eTa HEYCTAHOBUBLIErOCH peXMa paGoThl CUCTEMBL.

OMBIT 9KCIUTYaTaLMK BOA032GOPHBIX COOPYKEHMIT ¢ CU(POHHBIMI U
CaMOTEYHBIMM BOJOBOAAMM, 3aTOTUICHHBIMM OTOJIOBKAMM U COPOY/IEp-
KMBAIOUIMMH pelIeTKaMU Ha HUX ITOKa3blBaeT, YTO UX HEOGXOUMO ITPO-
MBIBATbh OT HAHOCOB.

[TpoMbIBKa CaMOTEYHBIX BOJOBOJIOB OOPATHBIM MM MIPAMBIM TOKOM
BOJIBI 3(p(heK TMBHA JUIS OTHOCUTENBHO HEGONBIIMX JuaMeTpoB. CaMo-
TeUHbIe BOJOBO/IbI GOJIBIIOrO AMAMETPa MHOTIa HEBO3MOXHO ITPOMBIT
YKa3aHHBIMM BbILIE cliocoGamMu. Ha Takux BogoBogax i HaGMoaeHUI
33 X 3aWJIIEMOCTBIO 1 OYMCTKH Yepe3 75...100 M ycTpanBaioT CMoTpo-
Bble Konoaitbl. OCanok U3 Tpy0 YAANAIOT, IPOTaCKMBast Yepe3 TPyObI CIle-
UHabHbIe YCTPOMCTBa — COBKM M CKPEGKOBbIE PBHIXJIUTENH.

CamoTe4yHble BOJOBOJB! YKIAAIBAIOT B TpaHLIEH ¢ BOAOOTIUBOM
Uny riog Boay. B 3aBUCHMOCTH OT CITOCOGa YKNAAKHU CaMOTeYHble BOJIO-
BOJ(bI yCTpanBalOT: MU YKIIAJIKe B TPAHILIEIO C BOAOOTIUBOM — M3 XKe-
1€300e TOHHBIX, YYTYHHBIX WU acGeCTOLEMEHTHBIX TPYO; TIpU yKIIajiKe
Tlon Bogy — U3 cranbHbIX Tpy6. [Tocneguue cHapyxu MTOKPLIBAIOT aH-
TUKOPpO3MOHHOM U30NALMEN U 38U IIAIOT e PEBIHHBIMU peiikamy, a
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BHYTPM B 3aBUCHUMOCTH OT XUMUYECKUX CBOMCTB BOJBI — LIEMEHTHHIM
WY IPYTUM ITOKPBITUEM, HE CHUXAIOIIUM IIPOITYCKHYIO CIIOCOOHOCTb.
JIst 5TUX 1esiell peKOMEHAYIOT UCIIONb30BaTh HEKOPPOIUPYIOIIHE TI0-
JIMMEPHbBIE MaTe pUaNHl.

CaMoTeyHble BOIOBOIBI YKJIAABIBAIOT B IUIaHE M B BePTUKAIbHOI
TUTOCKOCTH 6e3 pe3KUX [IOBOPOTOB, BHI3HIBAIONIUX OTIOXEHHE HAHOCOB
M 3aTPYIHSIONIMX X IIPOMBIBKY. Bepx Tpy6h! fokeH 66ITh Ha 0,5...1 M
HIKE BO3MOXHONM OTMETKM pa3MbiBa JHA. BogoBonbl YKIAOLIBAIOT HA
HaJIeXXHOE OCHOBaHUE , UCKITIOYAIONIEE BO3MOXHOCTD IIPOCAIKU.

beperoBoil KoJXoJel PpycloBOro pas3felbHOro BOJ03ad-
GOpPHOro CoopyXeHHus (CM. [9]) 110 YCTpORCTBY aHAJOTHYEH KOJIOALLY Be-
PEroBoro Boj103abopHOro COOPYXeHUS (CM. pasniel 2.2), OMHaKO UMeeT
BoJee ciroxHoe obopynoBanre. OH MoXeT OBITh BHIIOHEH pa3feNbHO
OT 3JaHUs, CTAHIUM WIM COBMEIEH C HUM. YCIOBHS COBMEIIEHUS MU
pasfeyeHNA 3TUX COOPYKEHN aHAJIOTUYHbB! OEPETOBLIM BOL03a00pPHBIM
coopyxeHUsM. [To ycIoBuAM HafieXXHOCTH 3abopa BOIb! TaKoi Gepero-
BO# KoJIo[lel| AeNIT Ha IIpUeMHOE OTAeJIEeHHe, YUCIIO CEKITH KoToporo
IDOJIKHO OBITh paBHO WHC/Ty CAMOTEYHALX BOIOBOAOB; B APYToil yacTH KO-
JIOA1[a PacIloNaraloT BOJo3abopHbIE KaMephbl, U3 KOTOPHIX Bojy 3abupa-
IOT BCAChIBAIOIIMMY WM ITOABOSIIMMY TpybaMy HacocoB. CaMmoTtey-
HbI€ UJTK CU(POHHEIE BOJOBO/BI B KOJIO/IIIE OCHAIAIOT 3aII0OpHO apMaTy-
poit. Konozen Takke 060pyayIoT YCTPOMCTBAMM JUISL TIPOMBIBKY CaMO-
TEYHbIX BOJNOBONOB U COPOYICPXMBAIOU[MUX PELUCTOK 3aTOIUIEHHBIX
OroJIOBKOB, 3apsaaky cugoHoB. Eciay Boay rogaloT B CUCTeMBI BOJO-
CHaDXeHUsA, TO B GeperoBOM KOJOJ1e YCTAHABIIMBAIOT TAKXKe MEJKUE
CeTKH — MJIOCKME WU Bpallawouecs. O6beM Boibl B KaXKJI0M CEKLIIMU
6eperoBoro Kosopa Npy MUHUMAJIBHOM YPOBHE BOJEBI JOJDKEH OBITH
olpefesieH U3 YCIIOBMSI 3a11yCKa HACOCa XU COBMECTHOM paboThI CaMOTed-
HBIX BOJOBOIOB. DTOT 06beM JOJKEH OBITh He MeHee 30...35 CeKyHITHBIX
rojay OJHOro Hacoca.

CTpOUTENBCTBO M DKCIUIYaTalMs pyCIOBLIX pasfelIbHBIX BOZO3a-
OOpHBIX COOPY:KEHHWU ropasfo ClloxHee, yeM OeperoBbiX, a HajgexX-
HOCTb 3a00pa BoJbl MeHbIIIE, TaK KaK PYCIOBON OFOJIOBOK M pelIETKH,
PAaCTIONOXCHHBIE B HEM, TPYIHOLOCTYITHEL [UIs1 OCMOTPa ¥ OYUCTKH, Ca-
MOTEYHbIE BONOBOALI MOryT 3amsaThesd. [ToaToMy coopyXeHust sToro
THIA TIPUMEHSIOT 0GBIYHO 1JI1 HACOCHBIX CTAHLIMUI MaJlol U cpenHel
MoJayu.

2.4. BOO3ABOPHbIE COOPYXEHUA HA BOAOXPAHUANLLAX

Bopo3abopHble COOPYKEHHUS HACOCHHX CTAHIWI Ha BOJOXPaHUIM -
114X UMEIOT MHOTO 0D11[ero ¢ peuHbIMH. BMeCTe ¢ TeM [IPU I1POEKTHPO-
BaHUY BO103aDOPHBIX COOPYXEeHUI Ha BONOXPAHUHUIIAX ClleyeT yUU-
TBHIBATh U3MEHEHMUS, BHOCUMBbIE BOJOXPAHWIUINEM, OCOOEHHO KpPYII-
HBIM, B €CTECTBEHHBINA I'MIPOJIOTMYECKUI pEXUM PEKU: BO3aciicTBUE
BETPOBLIX BOJIH, SIBIEHUS CrOHA U HAT'OHA BOJH, BIOJBOE PErOBLIE TEYe -
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ML, TepePopMUpoBaHye GeperoB, XapakTep OTJIOXEHHsI HAaHOCOB B
yallre BOJOXPaHWIMNINE, Pa3BUTHE BOJHON paCTUTEILHOCTH U Ap. Bax-
Has 3aja4a IpyU IIPOEKTUPOBAHMH BOJ03a0OpHBIX COOPYXKEHUI — BbI-
6op MecTa 3abopa Bojbl. Clieryer n30erath pacriojloxeHHUs Bogo3abop-
HBIX COOPYXEHHUH: B IIpUOPEKHOIT 30HE pa3pyllleHHUs BOJHBI, Ha Gepe-
rax, Tle BO3MOXHO HarpoMOXIeHKE JIbJla; B 30HE BAOJILOEPETOBHIX TeUE -
HMi1, HECYILIMX HAHOCHI, BOAOPOCIH, COP.

YCioBUs NIpUMEHEHMS Pa3IMYHbIX BoJ03a00PHbIX COOPYXKEeHU 3a-
BHCAT OT PacIIoJIOKeHUSI UX Ha BOJOXPAHWIMILIE: B BEPXOBbSIX, B CpeJ-
HEH WIN B IIPUTUIOTUHHOM 30HE.

B BepXOBBAX BOAOXpaHUIIUII U €70 CYXXEHHbIX YUaCTKaX THIPOJIOTH-
yeCcKHe YCIOBUS DIMXKe K YCIOBUAM OONBUIMX U TIYGOKUX peK. 31eCh
MOTYT ObITh IIPUMEHEHBI peUHbIe GeperoBhle MU PYCIOBLIE BOj03a00p-
HbIE COOPYXKEHUS (CM. pa3feiinl 2.2, 2.3).

B cpeniHeil ¥ NIpUILTOTHHHOM 30HaX BOAOXpaHWIHII MOTYT OBITh IIPH-~
MEHEHBI CIIEAYIOLINE TUIIBI BO103a00PHBIX COOPYKEHUI: pYCIOBOIl pa3-
JENIbHBIN, COCTOSIIIMI M3 3aTOIUIEHHOT'O OTOJIOBKA, CAMOTEUYHbBIX UITM CH-
(pOHHBIX BOIOBO/IOB, GepeTOBOTO KOJIO/ILA, COBMELIIEHHOTO CO 3[aHUEM
CTaHLMU WM COEAMHEHHOTO CO 3aHHEM BCACHIBAIOIIMMHU TPYOOTIPOBO-
JlaMU; pYCIIOBOM COBMEIIIEHHBIA — BOJOIIpUEMHUK U 3JaHUE HaCOCHOM
CTaHIIMU OOBEAVHEHD! B OJIHO COOPYKEHHE, MHOTAA Ha3bIBAEMBII OCT-
POBHBIM TUIIOM. B BojoxpaHUNUIIEX, Te TeUeHUs] [IPaKTUUYECKH OTCYT-
CTBYIOT, 3aTOIUIEHHBIM OTrOJIOBKaM MOXHO IIpHJIaBaTh JIIOObEe (opMbI,
YAOGHBIE Ul pa3MeleHUS COPOYASPXUBAIOMINX PELIETOK U CaMoTed-
HBIX BOAOBOIOB, — BHITSHYTHIE B IlaHe, Kpyrible (cM. [13], puc. 2.1 n
puc. 2.3). BogollpueMHbie OTBE PCTHSI OTOJIOBKA MOT'YT GBITh PaCIIONIOXKe -
HEI B JIIOOOM MeCTe: JM60 Ha GOKOBBIX [TOBEPXHOCTSIX, XKeNaTeIbHO 10
Kpyry; 100 KaK Ha BepXHell rpaHH, TaK M Ha GOKOBBIX; IMOO Ha BepXHEH
IpaHy (IIpY HAIMYKUU JOCTATOUYHBIX TIYOMH M OTCYTCTBUM OITaCHOCTH
MEXaHNYECKMX TIOBpEXIeHUI).

Ilpu pacrionoxe HUM OpOLIAEMOr0 MacCHBa PSIOM C ITIOTUHOI BOJIO-
3a60pHbBIE COOPYKEHUS pEKOMEHIYIOT pa3MeLaTh B 30He 1€ CTBHUS IIPo-
MBIBHBIX OTBepCTHi. Eciv rabapuThl IUTOTHHBI M HACOCHOW CTaHI[UH CO-
HU3MepUMBL, TO 3laHHE CTAHLIIMH MOXKHO COBMECTHTD C HATIOPHBIM (DPOH-
TOM IIJIOTUHBL. B IIpOTUBHOM Cllyyae paCCMaTpHUBAIOT BApUAHT pa3Melie-
HUg 3gaHUS HACOCHON CTaHLMM B HUXKHeM obede. [Ipu aTOM BapraHTe
BCachIBalol e TPYGOIIPOBOIbI HACOCOB IMOAKITIOYAIOT K JOHHOMY BOJIO-
BBIIYCKY IUIOTUHBI MY CIIeIMallbHOMY BOJOBOAY, 3a0HpalolieMy BOIy
U3 BepxHero 6beda roTHHL! (CM. [9], ¢. 149).

PycroBoit pazaenpHbIii T co3paeT HauGonee 61aronpusaTHLIE YCIo-
Bug 1 3a60pa BoJbl BHICOKOT'O KaueCTBa, 4To OYeHb BaXXHO JIJIsI BOJIO-
CHaGXeHMsI. KpoMe Toro, B BOIOIIpUEMHEIE OTBEPCTUSI HE IoflajaeT
PBIGa, TTOCKONBLKY OTONIOBKM PACIIONOXKEHb! Ha OOMbIIoN tnyoure. Of-
Hako IJIMHHBIE CAaMOTedHbIE BOAOBOABI HEPENKO BBI3BIBAIOT OCIIOXKHE-
HUs B riepuof sKCIUyaTauy. [Ipy 3HauMTENHHOM VIAJEHUM OroJIOBKA
OT I10Ge peKbs TIPEATIOUTEHHE OTAAIOT BO103aGOPHOMY COOPYXKEHHIO 0C-
TPOBHOTO THITa, XOTS CTPOMTENBCTBO U SKCIUIYATALMS €70 CIOXHEE.
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K 6eperoBbiM BOg03abOPHBIM COOPYKEHHSIM OPOCUTEIbHBIX HACOC-
HBIX CTAHIMEA BOJY YaCTO ITOABOAAT OTKPBITHIMU KaHAIaMU, YTODb! CO-
KpPaTUTh JUIMHY HarlOPHLIX TPyOOIIPOBOAOB, PACIIONOXUTE BOJ03abop-
HbI€ COOPYXXEHHSA U 31aHUS CTaHLIUHA BHE 30HbBI TlepepaboTKU Oeperos. B
3TOM Cily4yae KOHCTPYKLHMS BONO3a0OPHOr0 COOPYXKEHHUS aHaJIOrM4Ha
KOHCTPYKIMSIM BO03a00POB Ha TYIMMKOBBIX KaHanax (CM. pasfensl 3.2,
3.3) ¥ cocTOMT U3 pacLIMPSIOLIEHCS aBAHKAMEPHI, COTIPSITaloOLIen oy~
BOJSAIINE KaHall ¢ BOAOIIPUEMHUKOM, M He3aTOILISIEMOTO BOJOIIPHEM-
HMKa OGBIYHO KaMEPHOTO THII4, COBMEIHEHHOIO CO 3JaHHUEM CTaHLUU
WM pa3nenbpHoro ¢ HUM. Ha HacoCHOM cTaHIMM JOIKHBI OBITh IIpeyc-
MOTPEHEBI phIGO3aUIMTHBIE MEPOTIPUSITHS.

2.5. PbIBO3AUWMUNTHBLIE COOPYXEHUSA N YCTPONCTBA

Pri6osamutHele coopyxkenus: (P3C) u yerpoitctea (P3Y) npenyc-
MaTPUBAIOT C LIEABIO IIPEAYIIPEXICHUS TIoNagaHusl, TpaBMUPOBAHUSL
U TUOEIU MOJIOAU PHIO B COOPYXEHUSIX HACOCHBIX CTAHLIUNA TIpH 3a60-
p€ BOAKI U3 UCTOYHUKOB, UMEIOIIMX PHIOOXO3IIICTBEHHOE 3HaYEHUE.
P3V u P3C nipoexTrpyIoT Ha OCHOBaAHUM UXTHOJOTUUECKUX U3BICKA-
HUW, B KOTOPHIX NOJKHBI OBITH Ol peeIeHbI: BUI M pa3Mep 3alyiac-
MBIX PBIO, IIePHOI UX CKaTa ¥ MUTPaUH, paclipeiefieHHe PHIb 110 Ty~
O6UHe, MeCTa HEPECTUNHUII Y 3UMOBKH, CHOCSLI[AS CKOPOCThb T€YEHUS
IUTST MOJIOAM 3aL{UIHAEMBIX PhIO. PH1603aNTHOE COOPY)KEHHE MOXET
BXOJIMTH B COCTAB BOJO3a00PHOTO COOPYKeHU B BUJle biioka P3Y unn
NPEACTaBIATh OTAeIbHOE coopyKeHne P3C, ycTrpanBaeMoe Ha Bojgo-
MOABOMSIIEM TPAaKTe HACOCHOM CTAHILUHU. DPHEKTUBHOCTD phiboza-
HIATHBIX COOPYXeHUH go/KHa OBITh He MeHee 70 % miist IpOMEBIC/IO-
BBIX pBIO pa3mepoM Gosee 12 MM. Boposabopsl ¢ P3Y pasMeinaior B
30HaX BOJIOeMa C ITIOHMKEHHOM KOHLIEHTpayMeil pbI0, He TOITyCcKaeTCs
AX pacliojloXeHHe B paliOHax HEpeCTUJIMII, 3UMOBaJibHBIX IM, Ha
YYaCTKax UHTEHCUBHOM MUTpPALMU U KOHIEHTPAaLUU TUIUHOK U MO-
oy pei6. OCHOBHAs INpUYKHA IOI[AJaHUS PHIOK B BOJ03a6OpHBIE
COOpPYXKEHUS — ITaCCUBHBIA CHOC M 3aTATrMBaHUE BO BXOJHBIE OTBEP-
CTUS COOPYKEHMS.

PriGozainTHele COOpPYXEHUsT M YCTPOMHCTBA, Haubolee IIMPOKO
MpUMeHgeMble Ha HACOCHBIX CTAHLIMSIX, 110 CITOCOBY 3ai[UThl pbIG MOT'YT
OBITh 3aTpafUTENBHBIMU M OTTOPaXUBAIOUIUMHU.

3arpaguTeNbHB € KOHCTPYKIIMU U YCTPOUCTBA 3a1€PXKUBA -
10T PLIDY Iepel] BORONIPHEMHBIMU (BXOAHBIMU ) OTBEPCTUSAMU HACOCHON
CTaHLIMU Pa3iMYHBIMU 3arPagUTEIbHBIMU OKPaHaM U, TTTaBHBIM 06pazoM
CETYaTHIMMU, C IIOCTIENYIOIUM OTBOAOM ee Ha be3oracHoe paccrosinue. K
HUM OTHOCATCH:

BepTUKAIbHBIE CeTYaThie TiepQOopUpoOBaHHbIE WM (UIBTPYIOLHINE
3KPaHbl KOCOYCTaHOBJIEHHBIE WK V- 1 W-00pasHble B [1J1aHe ¢ CEKIMSI-
MU IJTUHOM 10 25 M € MPOMBIBHEIM YCTPOMCTBOM M PEIGOOTBOIOM (CM.
[9], c. 312; puc. 2.6) Ha n106bIE PACXOMILL;
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CETYATHIA KOHUYECKUN (KO-
HYCHBII) OIHOIOJIOCHBI ppIGO-

3arpajiiTeNlb C IPOMBIBHBLIM yCT- ‘ I J
pOMCTBOM M pHIGOOTBOIOM Ha — p

3 < —
pacxonsl o 0,5M%/c (cMm. [9], —_ N~

c. 313; puc. 2.7);
CeTYATHI i KOHNYECKUHM IBYX-

3

MOJIOCHBI  pHIGO3arpaguTeNb, § . HE
caMOIIpOMBIBAIONMiiCH, € pHl- |5 g g
6OOTBOZOM Ha pacxofsl o SM3/  §|3 N
¢, mpuHuMatot cormacko CHull — 3|§ NE
206.07—87; Eig SIE

CeTYATBI CTpYepeakTUBHBIA SIS Sl
GapabaH, ycTaHaBIMBaeMbiif B &£ =
TPaH3UTHOM ITOTOKE Ha pacXoIbl Yy 3
1o 0,5 M3/c (puc. 2.8). =7

Ilpy oTropaXwuBalo - —>/\"L:

meM crmnocoGe pbibo3a-
IIUTH BXOJHBIE OTBEPCTUSI Ha-
COCHOM CTaHLMU PacIIoNaraloT B ¥
HEOOMTaeMbIX 30HAaX BOJOEMA,
BHE YYaCTKOB KOHLIEHTpallUu U

nBuxKeHus pei6. K pridosarpa- Y
JNATENISIM 3TOTO TUIIAa MOXXHO OT-
Hectd P3Y 3oHTHYHOro THUIIA. Puc. 2.6. CxXeMbl yCTaHOBKYH BePTHKANLHBIX

Ha OTrOpaXXUBAlOIEM CITOCOGE nnocxni)i( 3KpaHoB (gena’mx) pbiGo3arpaan-
o e/1eil Ha BoJio :
OCHOB4H pLIGO3AIUTHEIA 3¢- T @ BOJI03AVOPHEIX COOPYKEHHAX
a — KOCOYCTaHOBJICHHEBIN, ITHHOM 10 25 M; 6, ¢ —
(I)CKT SATOTUICHHBIX pYyCTOBBIX V-o6pa3Hniit; 2 — W-06pasusiit; / — nogBoasiui
OTOJIOBKOB B TOM CJIydae, €CIIM  yayan; 2— Bepruxansibiit 5Kpan (ceTdatli); 3 —
OHM HaxomATCsI Ha OOJNIBIION HacOCHas CTaBlKs; 4 — PHIGOOTBOL

TJIYGUHE MU €CIT CKOPOCTH 06-

TeKaHUs KX PeYHBIM ITOTOKOM

Gosiee yeM B 3 pasza MPEBHILIAIOT BXOJHEIE CKOPOCTH B BOJOIIPUEMHEIE
oTBepcTHUs. B clydae HeoGXOQUMOCTH MPUMEHSIOT FMAPABINYECKHE OT-
FTOpaX¥BaloNe yCTPOUCTBA — 3allaHU, KOTOpbIE OTAENAIOT 30HY O0H-
TaHU4A pHIC OT MeCTa 3a0opa BOJIBL.

K oTropaxuBaiolM TakKe MOTYT OBITh OTHeCEHBI YCTPOICTBa, CO-
3parolye nepea Bo03abopHBIMU COOPYKEHUSAMH HACOCHOM CTaHUMHU
BO3YIIHO-TTY3bIPEKOBLIE 3aBECH, TIPEISITCTBYIONIME ITOMaaHUIO PHIGHI
BO BXOjHBIe oTBepcTUs [7]. Bo3nylIHO-TIY3BIpPbKOBHE 3aBECHl MOXHO
KOMGUHUPOBATH C 3allaHIMU.

Lilnpokoe mprMeHeHHEe Ha HACOCHBIX CTAHLMAX HAXOIST IUIOCKUE
KOCOyCTaHOBJIeHHBIE B IToTOKe ceTyaThie P3C, xoHycHrle P3Y, crpyepe-
aKTUBHbIE GapabaHH!.

P3YV Tuma cetyathiit KOHYC — 2TO KapKac, OGTIHYTHIH CETYaTHIM I10-
JOTHOM (cM. puc. 2.7). KOHYC yCTaHaBIMBAIOT B BOJONPHEMHON KaMepe
TOPU30HTANBHO, BOJA B HEI'O BXOIUT Yepe3 Goliblliee 0OCHOBaHUE.
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Puc. 2.7. CxeMa YCTAHOBKH KOHHYECKOTO OJHONOJIOCHOTO CeTIATOr0 priGo3arpaguTesisa
(KOHYCHBIH):

1 — a3 peMOHTHOTO 3aTBOPA U COpOYAePKUBaIONIei pelIeTKH; 2 — KOHYC peiGo3arpaaurens; 3 —
TIOJIBOJ IPOMBIBHOI BOIBY; 4 — IPOMBIBHas Tpy6a; 5 — ppiGOOTBOX; 6 — a3 peMOHTHOTO 3aTBOpa

st o6ecrieyeHsI IIPOMBIBKH CETKH ¢ HAPYKHOI CTOPOHBI KOHYca IIpe-
JYyCMOTPEHO HEITOABUXXHOE IIPOMBIBHOE YCTPOMCTBO — I€pdHOpUpOBaH-
Hasl Tpyba, B KOTOPYIO BOAY ITOAAIOT moj HamopoM 17...20 M s mpo-
MBIBKM CETKM Bpalllalolerocst KoHyca. Pe16a v MeJIKMit Mycop IBUTAIOT-
CsI BIIOJIb CETKH K BEpILUMHE KOHYCa U U3 Hero B peibooTBoA. Boxa, npo-
GWIbTpoBaBUIAsACH 4YEpe3 CETKY KOHYyca, IOCTVIIAET K BXOJHOMY
OTBEPCTHIO NMOABOASIIEN TPYObI Hacoca. Pacxo Boisl HA IPOMBIBKY CO-
crasisieT 2...3 % pacxona Bono3abopa. P3Y Tuna ceTyaThIii KOHYC 0GBIY-
HO YCTaHaBJINBalOT B BOAOIIPHEMHBIX KaMepaxX Bo103a00poRB 6eperoBOro
TUIIA HA peKaxX, BOJJOXPAHIMILIAX.

TInockue ceTKy ¢ IpOMBIBHBIM YCTPOMCTBOM U pPHIGOOTBOIOM MOLYT
CIIYXKUTh Y B KaY€CTBE phlO03arpaiuTesieil Ha HACOCHBIX CTAHIIMSX, 3a-
GUpPAIOILIMX BOJY U3 BOJOXPaHMIINIL, 03ep, peK. CETKM yCTaHABINBAIOT
BEPTUKAJIBHO, o[ YoM 15...17° X ocu moxBonsiero KaHana. OObYHO
PBIOO3AIUTHEIE COOPYXXEHMSI 5TOIO TUIIA SIBJISIIOTCH OTACIBHBIMM CO-
OPYXEHMAMM U Pa3MEIIAIOT UX Ha IOABOAALIMX KaHajlaX HACOCHBIX
CTaHIIUMA.

P3C Tuma miockast ceTKa COCTOMT: U3 3CTaKajhl — MeTAUTHUECKON
WM XKeJle300eTOHHOM Hecyllle KOHCTPYKLMM, YCTAHOBJIEHHOM O] yT-
JIOM K OCHM KaHaJla; CETYATOrO I10JIOTHA; IIePEABUKHOLO IIPOMBIBHOTO YC-
TPOMCTBA — BEPTUKAIBHOM 11ep¢dOpUPOBAHHON TPYOBI-(IEHThI, KOTO-
PYIO pacIioylaraloT 3a CeTKo, U IlepeABUIaeTcd OHA BAOJD 3CTAKabl;
pPBIGOOTBOJIA; TPYOBIX COPOYNEPKUBAIOIIUX PEIIETOK, YCTaHABINBAE-
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MBIX TIepej] CeTYAThIM II0JIOTHOM; ITOILEMHO-TPAHCIIOPTHOTO 060pyRO-
BaHUs (cM. [9], ¢. 312). ITpoMBIBHOM pacxoj BOBI B 3TOM cllyyae foJI-
XeH cocTaBiATh 15...40 /¢ Ha | M ATMHEI e pdOopUPOBAHHOM TPYOEI,
Harop — NpuMepHo 30 M, JuIst IofayMv BOJBI MCIOJB3YIOT LIeHTpO-
OeXXHBIE HACOCHI, IIE peMeNTaloIInecss BMeCTe ¢ I1epGOpupOBaHHON TPY-
60it. ITpu KOCOM IOIXO/E NTOTOKA K IMOJIOTHY CETKM MYCOp, CMBIBA¢-
MBIN IIPOMBIBHBIM YCTPOWMCTBOM, II€pEMENIAETCS BMECTE C PBHIGOH B
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Prc. 2.8. CeTuaThiii cTpyepeaKTHBHBII PpIG03arpagnTeib:

[ ~ BOAOTIpYEMHOE OTBEPCTHE; 2 — Tpy6a /U1 NOABOJA BOAH! K IPOMBIBHOMY YCTPOHETBY; 3 —
ceryarhlit 6apaban; 4 — IPOMBIBHOE YCTPOHCTBO
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KOHIIEBYIO YaCTh CETKU U MOITagaeT B peIO0OTBO, pacXof pbl60oTBOAA
06b1yHO He mpepbruiaer 10...20 % pacxoma Bojgosabopa. JIMHA OXHOTO
CETYATOTO IOJIOTHA HE JOJDKHA IIPEBBIIIATE 25 M (4TOOBI BBIIIOJIHUTE ITO
yCJIOBHE IIpHY O6ILIell ATMHE 110JI0THA, TIPEBBILIAIONIEN 25 M, CIenyeT ero
pacronarare V- wiy W-o6pasHo B IUIaHe).

Pr1603auiuTHOE YCTPONRCTBO TUIIA CETYATOTO CTPYyEpeakTUBHOTO 6a-
pabaHa (cM. puc. 2.8) MPUMEHSIOT Ha BOJOIIpUEMHBIX OTBEPCTHUSX IJIa-
BYUMX HACOCHBIX CTAHIIUN U pedHbIX O peroBbIX BOMOIIPUEMHUKOB (KO-
JIOALER), MX YCTAHABIMBAIOT OOBIYHO HA IEPUOJI cKaTa pEIGHOI MOJIOAM.
P3Y srToro Tuma coCTOUT U3 METAIINYECKOT0 KapKaca, OObIYHO LIVJIVH-
JIpUYEeCKO MM 6JIM3KOH K Hell popMe, OBTIHYTOIO CETKOM; IIPOMBIB-
HOTO yCTpOMCTBa — MephOpUPOBAHHON TpYOBI-(PIEHTHI, HAXOAAUIENCH
BHYTpM 6apabaHa 1 BpallaiolLeiics 3a CUET peaklluy CTPYH BOJBI, BEITE-
KaroIMX U3 OTBEPCTU (IIpUHIIMII ceTHEPOBA KoJieca). Priba v cMbiBac-
MBI MyCOp € CETKY OTBOJSATCS TeYEHUEM BOAOTOKA.

s ceTyarsIx phIdo3arpaguTeieil MCIoIb3YIOT UITaMIIOBAHHEIE WK
IUIETEHBIE CETKM U3 MEAU, JIaTYHU, HEPXKABEIOIIEH CTAIN, CUHTETUYEC-
KMX MaTepHUasoB ¢ pa3MepoM gYeiiku, NoadUpaeMbIM B 3aBUCUMOCTH OT
pa3sMepOB 3alUIIAE MbIX PHIG:

JnMHa Tena polo, MM 12 15 20 30 40 50 60 70
JnaMeTp oTBEpCTMS, MM 1,5 2 3 4 6 7 8 9

TIpu KBagpaTHBIX OTBEPCTUSX CETKU YKA3aHHbBIE BBINIE pa3Mephl CO-
OTBETCTBYIOT A{alOHAIHN OTBEPCTH.

OO611yI0 IO db CETYATOTO [IOJIOTHA PACCYUTHIBAIOT ITO U3BECTHOMY
pacxony Boio3abopa IpHu CoGIIONSHUM YCIIOBMIA, YTOOBI CPEIHSIsT CKO-
POCTE B sTu€iiKe CeTKHM He MPEBBILIAIA CHOCSIIIENR CKOPOCTH A1 3ailaHHO -
TO BU/A Y pa3Mepa 3aiMIlaeMbIX pbl6. 3HAYEHs! CHOCSIIIUX CKOpOoCTeH
JUIST pa3JIMYHBIX BUAOB pbl6 npuBeneHbl B CHull 2.06.07—87 u cocTas-
nsot 0,15...0,35 M/c. [ mpenBapUTENBHBIX pacyeTOB 3HAYEHUS CHO-
cAlel CKOPOCTH IS MOJIOAM 3AILMILAEMBIX PHIO MOXHO ITPUHSTH
Vp = (5...15)k, ecM/c, Tae §, — [UMHa Tella PHIGHL, CM.

Il1o1manb ceTyaToro MoyoTHa (6pyrTo), M2,

Wcer = 1,2 QBKCKK/VDHC‘{J (26)

rae 1,2 — KoadduliMeHT, YIMTEIBAIOLIMIA 3acopeHMe CeTKH; {J; — pacxoa Bogosabopa
MM OTIENBHOU CEKLIMH B 3aBUCHMOCTHM OT THMIIa ¥ KOHCTPYKLMU PBRIBO3alIMTHOIO YCT-
poitictBa, M3/c; K, — K03DGHMUMEHT CTeCHEHMS OTBepCTUH CeTKU IIPOBOJIOKOH,
K.=(a+ d)?/a? (3pech a— IIMpUHA KBAJPaTHON sdeiKu, d — IUAMETP IIPOBOJIOKH);
K — ko3puiMenT cTecHeHMs 3eMeHTaMM KapKaca, K, > 1; Vpaey — PacueTHas CKo-
POCTD, IPUHUMAIOT Vpaey < Vp, M/C.

B HEKOTOpEBIX Cllyyasx BMECTO INIOCKUX CETOK MOXKHO UCIT0JIb30BATh
GWIBTpYIONINE 3KpaHbl, IIPEACTABILIONINE COBOI KACCEThl, 3al10JIHEH-
HBle I'paBHeM, KepaM3WTOM IM CUHTETUYECKUM IpaHyJINpOBaHHBIM
MaTrepuagoM. PasMephl 3aITOJIHUTENS. KAacCeT HA3HAYyaloT U3 YCIOBHUS,
4TOOBI CKOPOCTH (DMIbTpaliK He IpeBbiuana 0,25...0,3 M/c.
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PasMephl mopBongliero xaHaia
[P YCTAaHOBKE B HEM Be pTUKATbHBIX
CETYATBIX VIV OUIBTPYIOLLUX IKPa-
HOB HA3HAYalOT M3 YCIIOBUS obecrie -
YeHUS B HEM CKOPOCTEl TeYeHUs Ha
nomxone K P3C: v, > Vp-

=
|

B

| |
|

//////////////////////////,

ANRNNN

Poibo3arpanurenb 30H-
TUYHOTO Tuna (puc. 2.9)
[TPEACTABIISIET COOOH LIMIMHIP-CTA-
KaH (M3 MeTrajia, Xeje300eToHa),
yCT4HABIMBAeMBbIil BBepX ITHOM Ha
oIlopax HaJ BXOJHBIM (BOLOIIPUEM-
HBIM) OTBEPCTMEM 3aTOIUIEHHOIO
OTOJIOBKA 067IerYe HHOTO THIIA (pac-
Tpy0 OrOJIOBKA  OpPUEHTHpPOBAH |
BBepx). Pasmepnl P3Y 3oHTHMYHOTO
THINIA TOABMPAIOT TakK, YTOObI CKO-
POCTH BOJBI KAK MEXIY CTEHKaAMM
LIWIMHAPA ¥ OHOM BOJOEMa, TaK M
MEXIY CTEHKaMHM M BXOJHBIM OT-
BEpPCTHEM OTOJIOBKA He IMPEBBILIATN
0,1 m/c. P3Y storo tumna npuMeHsI-
}50T 50/6LI‘IHO Ha BooeMax (03epax, BOJOXPaHWIMIIAX) Ha PACXOMEI 1O

M3/c.

AERRRRNNN

\
(1 A

L

Pae. 2.9. CxeMma ppiGozaluTHOTO
YCTPOHCTBA 30HTHYHOTO THIA:

1 — KXpBIIKa-30HTHK; 2 — omopa; 3 —
CaMOTEYHBI BOLIOBOL; 4 — BXOHHOM pacTpy6
BOJIOBOHA

2.6. MPUMEPbI PACHETA BOJO3ABOPHbIX COOPYXEHNNA

ITpumep 1. Onpenenuth pasMepsl BOI03aGOPHOTO COOPYXEHUS Ha
pexe U OPOCUTENILHOM HACOCHOM CTAHIIMM ¢ MAKCHMAIbHOM ronadei
0,8 m3/c.

Hexoouvie dannble; 4eThIpe LIEHTPOOEXKHBIX Hacoca Mapku J1800-57 ¢
nopaveit Q, = 0,2 M3/c Kaxnuplit; TUI 30AHUS CTAHIUM — HA3eMHBIt
(oTMeTKa ocu Hacoca 15,2 M). HacocHag cradims orHocured X 111 xaTe-
TOPUM HafeXXHOCTH IO Tojia4e BOAHL. Ml cxoHbIe AHHBIE 110 BOAOHCTOY-
HYKY: MaKCUMAaJIbHBIJ PacyeTHbIN YypoBeHb BOABI B peke 13 M (5%-it
o6ecnieye HHOCTH ), MUHUMAJILHBI YPOBeHb BObI U3 YCIIOBHMSA obecIieye-
Hus Bofo3abopa 10 M (90%-it o6ecrieueHHOCTH); p;fcno PEKH YCTOMYH -
Boe, KOJIMYECTBO B3BellIeHHBIX HaHOocoB 10 0,5 Kr/M?; Ha6moxaeTcs yMe-
PEHHBIN JieJOCcTaB; MUHMMAIBHBIN (MeXe HHBIN) pacxo/ BOAbI B peKe He
MeHee 25 M3/c, MUHMMaJIbHbBIE CKOPOCTH TedeHMs Boxbl 0,5 M/c; pycio
PeKM MMeET HeIUMPOKYIO 3aTAITMBAEMYIO B IIABOJIOK ITOMMY € IIPOTUBO-
ITOJIOKHOTO OT Bojo3abopa Gepera, co cTOPOHBI HACOCHOM CTaHIMM Oe-
PET [OCTATOYHO KPYTO¥ (YKIOH 0,25...0,35); rmy6uHbBL B peKe IIPU MUHU-
MaJBLHOM YPOBHE BOABI 2...2,5 M; TPyHTHI, claraioiyie 6epera ¥ JHO
PEKM, — pa3sHO3epHUCTBIE NIECKU € HECYILel CIIOCOGHOCTRIO, JOCTATOY-
HOM [yTs1 YCTPOICTRA CTALIOHAPHBIX COOPYXEHMIA,
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Ilopadok pacuema. 1. Belbupaem 6eperoBoit T Boao3abopHOTO co-
OpYXeHUd, pa3felIbHBIN CO 3faHUEM CTAHLIMU, — OeperoBoi KOJIoEl €
IBYXBSIPYCHBIM DPAcCIlOJIOXEHUEM BOJAOIIPUEMHBIX OTBepCTU (CM.
puc. 2.2). beperoBo#t Kosoziey pacnonaraioT y ypesa Bobl IIpyu MUHU-
MaJbHOM ypoBHe. CTecHeHHMe pycia 6eperoBbIM KOJIOALEM HeE IIPEBBI-
waet 8 %. Konope1 B miaHe IpUHUMAIOT IIPIMOYTOJILHBIM, paseieH-
HBIM Ha YeThIpe CEKIIMU (KaMmephl) 110 YMCIy BCachlBaIOIIMX TpY6 Haco-
coB. BojonpuemMHsle oTBEpCTUS AEJIAIOT B IepeiHe il CTEHKE KOJIOALA —
110 iBa OTBEPCTUS B KaXKJI0M KaMepe: HIXKHee U BepXHee.

2. OrmpenensieM AMAMETP, M, BXOIHOIO OTBEPCTUS BCachIBAIOLLEMH
TpYOBI 110 CKOPOCTH BXoA vy, = 0,8...1 M/c

Dy =40y / (vgm)=4/0,2/(0,8-0,785)=0,56 M,

npuHuMaeM Dy, = 0,6 M.

3. IlpunuMaeM IMPUHY KaMepbl b,y = 3Dy, = 1,8 M. [lpu pacniono-
>KEHUU BCaChIBAIOLUEH (BEPTUKAIBHOM) TPYOHI y 3aHe CTEHKM KaMephbl
pPACCTOSIHME €€ BXOOHOIO oTBepcTMaA oT nHa A =0_8D,, =
=0,8-0,6=0,48 M, a 3arny6ieHue BXOLHOTO OTBEPCTUS I10J MUHM-
MaNbHBIA ypoBeHb Bomel s=(l...1,5)D,,=(1...1,5)0,6 =0,6...0,9 M,
npuHuMaeM s = 0,8 M. T1yOuHa Boibl B KaMepe y BCachIBaloleil TpyGhI
COCTAaBISET Ayay = A + 5 =0,48 + 0,8 = 1,28 M. [IHY KaMephl TIpUIAIOT
yiJiioH 0,05 B cTopoHY IlepenHeit CTEHKH.

4. HaxonyM mivHY KaMepsl U3 YCIOBUS CO31aHUsl B HEl MUHUMAIb -
HOro 06beMa V> (15...20) 0, = (15...20)0,2 = 3...4 M>. OGbeM KaMephl
Vian = Basbrawlian,; TOTHA JUIMHA, M, KaMEDPBl faw > Viaw/(Pxavbyan) =
=4/(1,28 - 1,8) = 1,74 M. KOHCTpYKTUBHO jiyIMHa KaMephl TOJIKHA OBITh
JIOCTAaTOYHOM ISl pa3MellleHUs oGopyRoBaHUs — NUCKOBOTO 3aTBOpa,
BEPTUKAJIBHO BCachlBalolei TpyOHI U ob6ecniedeHus POXo 0B IUPH -
Ho¥i He MeHee 1 M. V13 3ToT0 YCNOBUMS mumHa KaMephl [,y = lar + Lo +
+lpox T Doy +0,2=0,4+0,45 + 1+ 0,2 = 2,05 M. [IpyHuMaeM AIUHY
KamMmepsl 2,1 M.

5. Berumcrisie M utonrans, M2, BogoIpHe MHOIO OTBEPCTHS (OKHA)

Wors = 1,250.K/Vors = 1,25-0,2 - 1,2/0,4 = 0,75 M2,
LOE Vo TpHMMaeM 0,4 M/c.

IIpuHUMaeM Kpyriiyro GopMy HUXKHETO OTBEPCTHSI, YTOOBI UCIIONb-
30BaTh B KayeCTBE PEMOHTHOIO 3aTBOpa CTAHAAPTHBIA JUCKOBBIN 3aT-

Bop. [Humamerp oTBepCTUH Dyp=.[40yp /n=0,98M, npunuMaem
Dy, = 1 M. {uckoBblit 3aTBop (Mapka 32 ¢ 908 p) ycTaHaBIMBaeM BHYTPU
KaMephl M 3aKpellisieM Ha (iiaHIe CTalbHoro natpyoka miunoit 0,4 M
u nuaMetpoM 1 M. I1aTpyOoK 3ajiefibilBacM B CTeHKY KaMephl. JIuHa
3arBopa 0,45 m. [lpunsitass uimpuHa KaMmepsl 1,8 M gocratoyHa pis
pasMelleHus quckoBoro 3aTBopa. Kax/oe BonolpueMHOe 0TBEPCTHE
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060pYAYEM CREMHON BEPTUKATBHO PACIIOJIOXEHHON COPOYAEPKIBAIO-
e pellieTKOM, BEITOTHEHHON U3 CTEPXKHEHN -— I10JIOCOBOM CTAU 1IN~
pUHOM 50 MM, TONIIMHOM 6 MM, IPOCBET MEXILY CTEPXKHIMY 30 MM. Pe-
WETKY YCTAHABIMBAEM B masaX. OuuinaeM peleTKU BpyuHYIO IpU
IMOABEME MX Ha BEpX KoJloalla. BepxX HUXXHETO OTBEPCTUA 3arlyoisieM
MOJ{ MUHMMAaJIbHBIA YPOBEHD BOJBI B peKE HA A,,. = 0,5 M. J{1 yMeHb-
IIEHUS MTOCTYIUVIEHUS! JIOHHBIX HAHOCOB B OTBEPCTHUS YCTPAMBAEM ITOPOT
BBICOTON Ah;=0,5M. TakuM 06pa3oM, HeoOXONMMAsi MUHUMATBHAS
IJ1yOUHA BOJBI B peKe y 6eperoBoro Koo la COCTABUT hy = har + Doy +
+thy=0,5+1+0,5=2m. [n9 co3anus 3Toi IIyGHHBI y KOIOAIA
nejlaeM HeGobILYIo pacyucTKy. OtMerka nHa 8,00 M, OTMETKA ITOpora
8,50 M.

BepxHee BofonpreMHoe 0TBepCTHE YCTpauBaeM I PsIMOYTOJIBHBIM —
IMpuHOM 1 M 1 BhIcoToH 0,8 M. OGopyoBaHNE OTBEPCTHS — ILTOCKHH
PEMOHTHBIH 3aTBOp 1,0 X 0,8 M M COpOYAEPKUBAIOLIYIO PEILETKY — YC-
TaHABJIMBAEM I10 OUepe/iv B OfinH 11a3. OTMETKA ITOpOra BEPXHETO OTBEP-
ctyg 10,4 M.

6. HasnayaeM oTMeTKy Bepxa G6eperoBoro Kojozua 13,8 M, 4to Belie
MaKCUMaJIbHOr0 ypoBHs Bonbl Ha 0,8 M. Ha 3T0i1 oTMETKE yeTaHaBmmBa-
€M KOJIOHKU [IA YIIpaBeHus] AUCKOBBIMY 3aTBopaMu [10]. Copoynep-
JKUBAIONINE PEeUIETKM U IUIOCKUE PEMOHTHBIE 3aTBODBHI IOAHUMAEM
BPYYHYIO C TIOMOILBIO T C MEXaHN3MOM I1€PEIBIDKEHMSI TPY30II0/b-
€MHOCTBIO 2 T.

7. JlenaeM IpUsIMOK Y TI€peHeit CTEHKU [IYOUHOM 0,5 M st c6opa
HAHOCOB B KaXI01 BononpueMHo# kaMmepe. HaHocwl yransem rumpo-
9JIEBATOPOM, IIPUHLUII 110400pa KOTOPOro uaJioxeH B [10].

8. ITpenycmarpuBaeM sl 3aLUTHI 6EPErOBOTO KOJIOAI[A OT IIOMBIBA
I10 €ro NEPUMETPY IINYHTOBOE OrpaxeHue Ha TIIYOUHY 2,5 M, JHO peKU
BOKDYT KOJIOA1Ia 3aKPETUISIEM KaMEHHO HaGpOCKOM.

9. PacrionaraeM 3paHue HACOCHOM CTAHLIMY HA HE3aTOIUISEMBIX OT-
METKaX IIPUMEPHO B 25 M oT GeperoBoro kojoaLa. Bona K HacocaM moj-
BOJIUTCS BCACBIBAIOLIUMY TPyOamu juameTpoM 0,45 M.

Pr6Go3amurHbe ycTpodcTBa IpefHA3HAUYEHBl ISt
NPEAYNPEXKACHUS TIOTIAfaHUsL PHIOLL B BOJOIIPUEMHEIE OTBEPCTUS Ge-
peroBoro konoaua. B raHHoM ciyyae njis 3Toro 1enecoo6pasHo uc-
ITOJIb30BATh CETYATHIC CTPYEPeaKTUBHEIE 6apabaHEbl, TaK KaK Boja B 6e-
PETOBOM KOJIOZE1] IIOCTYIIAET U3 TPAH3UTHOTO ToToKa. CTpyepeakTuB-
HBIE GapaGaHbl yCTaHABIMBAIOT B 1Ma3bl GEperoBoro Kouoala BMECTo
COpOYNEPXHUBAIOIIUX PELUETOK HA IIEPUOL CKaTa PHIGHOM MOJIOLU (CM.
puc. 2.8).

Hcxodnvle Oannble: MMHUMAJNbHAS JUIMHA Teja 3aIMILAEMBIX pHIO
15 MM, BUZ pRIG — TIOJYTIPOXOAHBIE (JIelLl, CynakK, ca3aH U JIp.), CHOCSI-
11ast cKopocthb v, = 0,15...0,25 Mm/c [32], pasmep siueiiky ceTYATOro 5Kpa-
Ha IPUHUMAIOT 2 X 2 MM (WM 1,5 X 1,5 MM), ceTKa JTaTyHHAs WK U3 He-
PXKaBEIOILIEH CTaJH.

HeobxoauMmyto mroniags, 6pyTTo ceT4aToro MogoTHA BEIYUCIIEM I10
dopmyrne (2.6)
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Oeer=1,20,2- 1,56+ 1,2/0,15 = 3 M2,

3neck npuHaro K. = 1,56; K, = 1,2.

Jmnamerp ceryaroro 6Gapab6ana npuxHuMaeM D= 1,25M, pnuny
/= 0,45 M. 115 mpOMBIBKM CETKU BHYTpHU GapabaHa pacrionaraeM Ipo-
MEBIBHOE YCTPOICTBO — TPYOKY nuaMeTrpoM 50 MM ¢ ITpOCBEPJIEHHBIMU
OTBEPCTUSIMU BIOJIb Hee M U30THYTYIO B hopMe MpsIMOYTolibHUKa. Bony
Ha TIPOMBIBKY ITOIA€M OT OCHOBHOTO HACOCA CTAHLIMU J1600-57. IIpo-
MBIBHOM pacxof S Ji/c, Harop, pa3BuBaeMbIil HacocoM (H = 60 M), noc-
TaTOYeH I IIPOBEICHUS MMPOMBIBKM. J{J1s1 3a1UTHI CETYATHIX 6apabaHOB
OT IOBPEXAEHUS KPYITHBIMY IJIaBalOLIMMU ITPEIMETaMy BIONb 6epero-
BOro KOJIO/IL{a MOXHO YCTAHOBUTH HAIlJIABHYI) 3aI1aHb.

IIpumep 2. OI‘IpCL[eJII/ITI) pa3MepHl BO103a60PHOTO COOPYXEHMS Ha
pexe [UIsl OpOCUTEIBHO HACOCHOM CTaH1MH, 060pY10BAHHOM qumpb—
Msl oceBBIMM HacocaMu Mapku OnB2-87 ¢ mopaueit 3M3/c (cM.
puc. 5.6). 3manue craHluy 6J0YHOro THIa (OTMETKa OCH Hacoca
48,00 M). HacocHas cranius otHocurcs K 111 Kareropun HaneXXHOCTH
110 ITofa4ye BOJBI.

Hcexoonvie dannble 110 BOIOUCTOYHMKY (peKe): OTMETKa MaKCUMalb-
Horo ypoBHs Bomel 54,00m (5%-#1 obecrnedyeHHOCTH); OoTMeTKa YB
50,00 M (90%-it 0GeCIIeYEHHOCTH); PYCIIO PEKM YCTOMUUBOE ¢ HEGOIb-
ILIMMU CE30HHBIMU ne(bopMaumMn Jio 0,2 M; KOIMYECTBO B3BEIIEHHBIX
HaHOCOB 10 0,6 Kr/M?; YMC})GHHI)II/I Jle[0CTaB;, MUHUMAJIBHBIA pacxosn
BOJIEIL B pEKe He MEHEE 100 M /C; MUHUMAJIbHBIE CKOPOCTH TEYEHHS B Me-
xensn 0,8 M/c. Pycio pexyu onHosipycHoe. beper co cTOpOHBI HACOCHOR
craHuuu Kpyroit (yxnonsr 0,25...0,35), rny6uHbl Boxbl y 6epera 3...4 M
TP MUHUMAaJIBHBIX YPOBHSX BOABI; IIPOTUBOIIONIOXHBIA GEpET IONIOTUIA.
I'pyuTel, ciaraionme 6epera M JHO PEKM, — Pa3sHO3EPHUCTHIE IIECKH C
JIOCTAaTOYHOM Hecyllell CIIoCOGHOCTRIO 11 CTPOMTENLCTBA HACOCHOM
CTaHIUHU.

Tlopsadox pacuema. 1. Beibupaem G6eperoBoil Tv Boj03ab0PHOTO CO-
OPYXEHMS, COBMEILEHHBI CO 3aHUEM HACOCHOW CTaHIIMHU, C OHOSIPYC-
HBIM pacIojoXeHNeM BOJOIIPUEMHBIX OTBEPCTHH M IIOPOTOM (CM.
puc. 5.6). OHOSPYCHOE pacroNoXeHNe OTBEPCTUM IPUHSITO, TaK KaK yc-
JIOBYS IS 3a60pa BOMIBI JOCTATOYHO OJIaroNpUsATHEIE, aMIUIUTYa KOJe-
Gauuii ypoBHel Bompl HeGombilas (AH =4 M), ycTpoHCTBO X€ BepXHETO
psfa OTBEpCTHl 3HAYMTENBHO YCIOXHUT KOHCTPYKLIMIO Bono3abopa, He
YBEJIMYUMBAS CYILECTBEHHO HAAEXHOCTh 3a60pa BOIbI. 3/IaHNUE CTAHIIMH C
BOJIOIIPMEMHHKOM PACIIOJarafoT y ypeaa Bobl IIPH MUHHUMAJIEHOM YPOB-
ue. CTecHeHMe XXMBOTO CeYEHHI PyCIa IIPH TAKOM PACITONIOXEHUH COOpPY-
KeHus He mpeBailiaet 10 %. BogonpreMHY10 4acTh COOPYKEHUS pas3ie-
JisieM 6BIKaMM Ha YeThIPE KAMEPHI 110 YUCIIY HACOCOB Ha CTAHLIUU.

2. OnpenenseM IUIOLIA1bk BOXOIIPUEMHOTO OTBEPCTHUSI 110 (popMyJIe

Oors = 1,250,K/Vors = 1,253+ 1,15/0,6 = 7,19 M2 = 7,2 M2,

rie O, — pacyeTHad Mojaya Hacoca, M3/c, @, =3 M>/c; K, — KOIhDULMEHT, YUMTHIBAIO-
HIMH cTECHEeHHMe OTBEPCTHMI CTepPXHAMH pellleTky, K, = 1, IS Vors TPUHHUMaeM 0,6 M.
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®opMa OTBEPCTUS — IPsAMOYTONIbHAS, C IUMPHHOMA, PABHOM ILIMPUHE
BOIOXIDUEMHOM KaMEpPBL: b, = lc — bs, THE e — PACCTOSIHUE B OCIX
Mexily HacocaMu OnB2-87, 1. = 4,2 M; bs — TojumHa 66iKa, b= 1,2 M;
beavy =4,2 — 1,2 =3 M. BricoTa oTBEPCTHA Aory = Wors/Dran = 7,2/3 = 2,4 M.
[IpuHuMaeM Ay, = 2,5 M. OTMeTKa THA BOIOIIPUEMHON KaMephl 46,5 M
FI0JIyYeHa KaK pa3HOCTb OTMETKU ocH pabouero Koneca (48,0 M) 1 BbIco-
ThI BCAChIBAIOWEN TPYOB Ay, = 1,730, = =1,73-0,87=1,5M, Ine
Dy, — nnaMetp paboyero Kojeca Hacoca, paBHbIi 0,87 M.

3. OGopyxnyeM Kaxk0€e BOLOIIPUEMHOE OTBEPCTUE CHEMHOI COpO-
yIEpXUBAIOIIEHA PEIIETKOM, BEINOJIHEHHOM U3 CTEpXHEN — IoJIoco-
BOM cTaju IMpuHON 60 MM W TONIMHON 6 MM, INAr CTepKHEH
50 MM. PemieTky ycTaHaBIMBaeM BEepPTUKAJIbHO B I1a3bl TiIyOUHOMH
0,2 M v unpuHoi 0,4 M. CBepXy BOJONIPUEMHOE OTBE PCTUE OIPaHU-
YeHO 3a0paJIbHOM CTEHKOMH, 3aray6e HHOM 1o MUHUMATbHBIN Ypo-
BeHb BOAHl B peke Ha 1,1 M. JIJist O4MCTKY pellieTKM OT Copa UCIOJb-
3yeM PEeUIeTKOOUYUCTHYIO MalunHy TeabdepHoro tumna PT ¢ pasme-
poM xoBmia 3 M, war rpa6ens koBuwa S0 MM [10]. [Ing onyckaHus
KOBIIIA B 6BIKAX IIEPE] COPOYNEePKUBAIOUIEH pelIeTKON (Ha paccTosi-
Huu 0,3 M) ycrpauBaeM nassl IiupuHoi 0,3 M u rny6unoi 0,15 M.
MamuHy HaBelIMBaeM Ha KO3JI0BOM KpaH, 00CIyKUBAIOLIMN BOIO-
3a60pHOE COOpYXKEHUE.

4. [TpenycMaTpuBaeM Ha BXOJE B KaXAYIO IOJBOIAIIYIO (BCaChIBAIO-
nylo) Tpyoy Hacoca IUIOCKMI peMOHTHBII 3aTBOp (KOJECHBIN) pasMe-
poM 3 - 2 M. 3aTBOp NnepeMeraeTces B ra3ax umpuHoit 0,4 M ¥ riry6uHOi
0,3 M. [T noxbeMa 3aTBopa IpeyCMOTPEH KO3JIOBOM KpaH IPy30I10h-
€MHOCTBIO S T.

5. IIpoBepsieM 3ar1y6ie Hue BXOJHOTO OTBE PCTHUSI BCACHIBAIOILIE M TPy-
6xl 1o popmyiie

§=0,7v, h%3=0,7-0,89-1,39°=0,71m,
[€ V5 — CKOPOCTh Ha BXOJIE€ BO BCAChIBAIOLLYIO TPYOY;

Vax = Ou/®px = Ou/(baxhy) = 3/(1,3 - 2,6) = 0,89 m/c,

3pech by =3D,,=3-0,87=2,6 M (roe Dy, — QuameTp paboyero koieca Hacoca OnB2-
87, Dy = 0,87 M); hyy = 1,505, =1,5-0,87=1,3 M.

DakTyeCcKoe 3ary6JIeHIe BXOJHOTO OTBEPCTHSI BCACHIBAIOIIEH TPy~
61 1,5 M, yTO 60JIBIIIE TPEGYEMOTO.

6. OrpeniensieM [UIMHY BOIOTIpUEMHUKA OT OT0JIOBKA GBIKA 10 CTEHKU
3MAHUS CTAaHIIUU

Lyon=law+h+5=32+0,35+1,05=4,6M,
rae oy =4t h+ L+ L+ 5+=08+03+03+04+1,0+0,4=32wm, ] —una
Or'ojIoBKa t’)lbxxa, npuHuMaeM /; = bg/2 +0,2=0,6 + 0,2 = 0,6 m; /, — IUMPUHA ITa3a KOBIIA

POM, L= 0,3 m; h — paccTOofHMe MeXy Na3amu Kosuwa POM u pemletku, = 0,3 M;
Iy — WMpMHa nasa pelueTky, 4 = 0,4 M; /5 — pacCTOSHME MEXIY [a3aMM PEINEeTKH ¥ pe-
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MOHTHOTO 3aTBopa, /5 =1 M; [ — 1IMpHHa n1a3a peMOHTHOTO 3aTBopa, /s = 0,4 M; [, — pac-
CTOSIHME OT I1a3a 3aTBOpa O pellbca KO3AOBOTO KpaHa, k =0,35M; /s — paccrosHue oT
pesibca A0 CTEHHI 3aaHus, s = 1,05 M.

7. YcTpanBaeM MOpoT BeIcOTOH 0,8 M I yMeHbIIeHUS [TOCTYIIEHUA
IIOHHBIX HAHOCOB B BOIOIIPUEMHEBIE OTBepcTHd. TpebyeMas MUHUMAb-
Hasi [JIyOMHa BOIHI B peke

hpeKu =hy+ howp t Haary = 0,8 + 2,5 + 0,5 =38M.

Hst obecrieueHNst 3Toi TIIYOMHEI Iepes BOAOIIPUEMHUKOM JI€JIAEM
HeGOJBIIYIO paCYUCTKY. OTMETKA IHA peKH Tepell ToporoM 45,7 M, oT-
MeTKa Imopora 46,5 M.

8. [IpyHMMaeM OTMETKY Bepxa BojonpueMHMKa 55,00 M, yTo Ha 1 M
BBIIlIE MAKCUMAJILHOTO YPOBHS BOIHL. JIst 3a1UTEl BOLOTIPUEMHMKA OT
TTIOJIMBIBA TIO €TI0 TIEpUMETPY MpellycMaTpyBaeM HIITYHTOBOE Orpaxie-
HMe Ha TITyOUHY 3 M, IHO PEKM BOKPYT COOPYXEHUS 3aKPEIIieM KaMeH-
HOi1 HabpOCKOIl.

Pri6osamutuase ycrpoiictBa (P3Y) g npenynpex-
JeHMst TToMajaHus B BOJOIIPUEMHEBIE OTBEPCTUS PHIO B JaHHOM Cly4dae
MOXHO TPUMEHUTD JIBYX TUITOB:

IJIaBY4YIO 3allaHb B COUETAHUY € BO3IYLTHO-ITY3BIPEKOBOH 3aBecoi,
KOTOpBIE OTTOPaXUBAIOT BOAO3a0OPHOE COOpPYXEHHE OT BOJOTOKA U
TIPEIIATCTRYIOT ITOMAfaHUIO pHIO B coopyxkeHue (puc. 2.10);

ceTyaThle KOHYCHBIE OHOTIOMOCHbIE pEIOO3arpaiuTeNN YCTaHABIIU-
BaeM B KaXJI0i BOIONIPUEMHOM KaMepe C IPOMBIBHBIM YCTPOMCTBOM U
PHI60OTBOAOM (CM. pHC. 2.7).

Ilepeuiii 6apuanm 60Jiee TIPOCTOM, TAK KaK B 3TOM Cllyyae HYXKHO: U3r0-
TOBUTH TUTABYUYIO 3allaHb — MOHTOHEI C BEPTUKAIBHO 3aKPEIIEHHLIMU
Ha HMX [UTaMU, TIOTPYXeHHLIMU B BOy Ha 1 M, YCTaHOBUTD [1Ba KOMII-
peccopa UM YA0XUTS IO IHY peKU BIIOJb BOJ03a60PHOTO COOPYXEHUS 1Ba
BO3lyX0BOJIa U3 CTAJbHBIX OLMHKOBAHHEIX TPYO C ITPOCBEPIIEHHBIMU B
HUX OTBEpCTHSMM JUIA BHITycKa BO3Ayxa (cM. puc. 2.10). Oduast mpots-
KEHHOCTh BO3AYIIHO-ITY3BIPBKOBOM 3aBeChl COCTaB/IsIET TIPUMEPHO
I, =50 M; mHa 3anaHy 40 M. 3amaHb yCTaHABJIMBAeM Tak, YTOOH! ITy-
3BIPEKM BO3/lyXa JTOCTUTIIM ITOBEPXHOCTU BOIBI HETTOCPEICTBEHHO Nepel
BEPTUKAILHEIM ILIUTOM 3aITaHM C y4ETOM ITOCTYIATENbHBIX CKOPOCTEH Te-
YeHUA K BOIOMPHUEMHBIM OTBEPCTUSM HACOCHOM CTAHLIMM U CPETHHX CKO-
pOcCTel TToAbeMa ITy3BIPEKOB, paBHEIX 0,4...0,6 M/c. 3anaHb pacrionaraeM
Ha pacCTOSIHMU He MeHee 3 M OT BOIOIpUeMHUKA. PeKoMeHIyeM ITpHHU-
MaTh: [IUaMeTp OTBEpCTHS B BO3IYXOBONE /Ul BBIIYCKAa BO3dyXa
dy;=0,3..0,8 MM; HayaJILHYK0 CKOPOCTH BHIXOZJa ITy3BIPBKOB BO3IyXa
Uy = 2...4 M/c; mrar otBepcTuit @ = (20...40)d,; YHACII0 PAIOB OTBEPCTHI OT
3 1o 6. Pacxoj1 Bosiyxa yepes OIHO OTBEPCTHE

go = o = 0,62 - 3- 0,785 - 0,00052 = 3,65 - 10~7 m3/c,

rie p — Koa3(pUIMeHT pacxoaa, pasubiit 0,6...0,64, mpuuumaeM pu = 0,62; ©, — iollagb
OTBepCTHSL, w,=ndl /4, n/4=0,785. TIpunumaenm do= 0,5 MM, 1y =3 M/c.
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Pue. 2.10. CxeMa KoMOHHHPOBaKHOr0 pbiG0o3a-
NINTHOTO YCTpOHCTBA:

1— maByyas 3amaHp ¢ ppiG0OTBOASANIEH 3abpaibHoM

CTeHKolt (BepTHKaIbHBIE WIMTHL); 2— BO3AYXOBOMBI;

3 — KoMIpeccopHast cTaHLus; 4 — Bogo3abop Hacoc~
Holt CTAaHUUH

-




TIpy YeTBIpeXpsiIHOM PACTIONIOKEHUH OTBEPCTHH U IlIare OTBEPCTHIA
a=30d, = 15 MM = 0,015 M pacxo[l Bo3llyXa

Ososn = (dols " 4)/a= (3,65 107 - 50 - 4)/0,015 =
e (q=0 49-1073 Mj/c =17,64 M3 /4.

Pacxon xomMmipeccop Ovonnn = K5 QB03J1 =1,4-17,64=24,7 M3/l{, ava-
METP BO3yXoBoda

Dy, = [405051 / (7itg) =4/0,0049 / (0,785.3) =0,046 M=461m.

s 6oJiee paBHOMEPHOTO BBIX0JIa BO3/yXa IO JIMHE TpYOHI ee Jea-
€M COCTaBHOM: HaualpHbli yyactok Dy = 50 MM (umiHa 16 M), BTOpoii
yyactok D, =40MM (UIMHa 16 M), TocieIHui ydactok D;=25MM
(mmmHa 18 M). Bozayxoro/bl YKIaapBaeM Ha paccTogHuH 0,2 M OZIMH OT
Ipyroro. JlaBlieHUe KOMIIPECCOPA Pyoyn AOJDKHO OBITH JOCTATOYHBIM,
YTOOH! ITPeCI0JIeTh AaB/i€HUE CTOJIOA BOIbI B MECTE YKIIAAKY BO3YX0BO-
Ja ¥ ToTepy Haropa B HEM. HpI/I MaKCHUMaJIbHOU I‘JIyGI/IHe BoIu h =
= 9 M Pyon = P&(h + hy) = 0,9 + 0,3 = 1,2 xrc/em? = 0,12 MITa (rotepu
Haropa Io JIMHE BO3NYXOBOIa MPUHATH Ay, = 3 M). IIpuHuMaeM IBa
KOMIIpeccopa — pabouilii ¥ pesepBHBIN. KOMITpeccopsl MOXHO YCTaHO-
BUTH B OTIEJIbHOM ITOMCIIEHUH, 8 MOXHO Y B 3IAHUU CTaHIIUU.

Ilo emopomy eapuarmy pasMeliaeM IO OJHOMY TOPU3OHTAIBHOMY
CETYaTOMY KOHYCY B K:UKIOM M3 BOIONPMEMHBIX KaMep MeXIy COpo-
yIepXKUBAOLIEH peleT ol ¥ pPEMOHTHBIM 3aTBOPOM (CM. pHc. 2.7). Ko-
HYCHI BpalaloTcs BOKpYT TOPM30HTAILHOM OCH OT CIIELMaIbHOTO TIpH-
sona. [momans ceTyaToro MOJIOTHA (¢ S4elKoi 2 X 2 MM) KOHyca

Ocer = 1,20, KKe/Vp=1,2-3+1,56 - 1,1/0,15=41,2 M2,

rae O, — nonaya pacoca OnB2-87, M3/c; K. = 1,56; K, = 1,1; v, — CHOCAILIAs CKOPOCT
I pBIG JUTMHOM 15 MM, v, = 0,15 Mm/c.

IpuHKMMaeM: nxaMerp G0JIBIIET0 OCHOBAaHUA KOHYCa 2,9 M, MEHbILIE-
ro ocHoBaHUg — 0,3 M: LEHTPAJIbHBIN yroi KoHycHoctu 30°. B atom
Cllydae JUIMHA KOHYca cOCTaBUT 4,9 M. I pasMelIeHUsI KOHyca ¢ Ixa-
METPOM OCHOBaHMS 2,°M B BOIOIIPMEMHON KaMepe LIVMPHHON 3 M ee
IVPYHY YBEJIMYMBAIOT 10 3,2 M 32 cYET YMEHbBILUEHUS TOJIMIIMHBI ObIKA C
bs= 1,2 M 10 b= 1 M B MecCTe yCTaHOBKM KOHyca. [IpoMbIBaeM KOHYC OT
MPOMBIBHOTO YCTPOCTBA — HETTOABIKHOMN TPYOBI C OTBEPCTHUAMMU IHa-
MeTpoM 12 MM uepe3 40 MM. BoZly Ha TpoMBIBKY KOHYca ITOJJaeM LIEHTPO-
GeXHBIM HacocoM ¢ Imonadeit 80 1i/c 1 HartopoM 30 M. 1715 OTBOJa PBIGH
ycTpauBaeM phI600TBO;|, CHAOXEHHBIN BOLOCTPYHHBIM HacocoM. Pac-
Xol puibooTrona 100 si/c.

g pasMelreHUs KoHyca JUIMHON 4,9 M yBeJIMUMBaeM IJIMHY BOLO-
NpHEeMHOM KaMeps! Ha 7...8 M (6e3 P3Y juinHa Kamepsr 4,6 M), YTO TIOBBI-
LIAeT CTOMMOCTD U YCIIOKHAET BOI03aG0pHOE coopyxeHue. g BeI6opa
OIITMMAaJIbHOM KoHCTpYXUUH P3Y BBITOIHAEM TeXHUKO-9KOJIOTUYECKOE
CpaBHeHMEe PacCMOTPeHHBIX BAPHAHTOB.



FMaBsa 3
BOONO3ABOPHbLIE COOPY)XEHUA HA KAHAJIAX
e

3.1. NOABOASAWME KAHAIbI,
yCnoBus X NPOEKTUPOBAHUS

Kananel, nonsoadiiye Bofy K HACOCHBIM CTAHLMAM, OGBIYHO YCTpa-
UBAIOT IIpY 3a60p€e BOALI U3 OPOCUTENLHBIX, SHEPTeTUYECKMX, CYI0XO0-
HBIX KaHaJoB, Bogoxpanunuul. ITpu 3a6ope BoIbI U3 peKH ITOIBOISAIIUE
KaHAJTBl yCTPauBAaIOT TOJILKO IIPU GJIaTON pUSITHBIX YCIIOBUSAX —THUAPOJIO-
TMYECKUX, TONOTpapuyeckuX U reosioTuueckux. OfHAKO B IIPaKTHUKeE
BCTpevaeTca U Apyroe penieHre, Korja npy BEICOKOM MyTHOCTU BOIHI B
peKe MoABOAALINI KaHall CIIY>KUT OTCTOMHUKOM.

IMonBomsauyit KaHa XeNaTeNbHO IPOEKTUPOBATL CAMOPETYIIMpPYIO-
HMcs 6€3 Bo103ab0pHOTO COOpYKeHUS B €r0 TOJIOBe.

BonozaGopHoe coopyxXeHue B roJIoBe KaHaJIa HEO6XOIMMO:

TpyY GOJIBILION UIMHE HECAMOPETYIMPYIOLIerocs: KaHaja (6epMb! Ka-
HaJla NlapaJiieNIbHEL €70 THY);

OTCYTCTBUY aBapUITHOT0 cOpoca, 6e3 KOTOPOTro IpY aBapyM Ha cTaH-
LINY BOBMOXHO €€ 3aTOIUIEHUE,

TPYIHBIX TMIPOJIOTUYECKUX YCIOBUSX BOLOUCTOYHMKA (HAHOCHI,
uIyra ¥ Jp.), YTo Haubolee YacTO BCTpeyaeTcs MpU 3a6ope BOIE U3
pexu.

PaGoTa roJioBHOTO cOOpYyXeHUs IONKHa GBITh COMIACOBaHA ¢ pabo-
TOM HACOCHOM CTaHLUU.

IonBonsiive KaHaNB 0GBIMHO MPOBOLAT MO KpaTyaiiieMy IyTH OT
BOIOMCTOYHMKA 10 HACOCHOM CTAHIUU. OCHOBHEIE YCJIOBUS IIPUMEHE-
HU st MOJIBOJISIIIMX KaHAJIOB:

3KOHOMMYHOCTD MOJBOAA BOIBI KAHAJIOM JUIS COKpareH!us JIIUHE
HaINopHBIX TPYOOIIPOBOAOB;

VIIOBJIETBOPUTENIBHEIE TEQJIOTUUECKUE YCIIOBUS, IOMTYCKAIOUIUE CO-
OpyXeHUe KaHaJia 6e3 0COOBIX 3aTpaT Ha YKpelUleH!e OTKOCOB ¥ 60pE0Y
¢ pUIBTpaLuei;

OTHOCUTEJIbPHAS OCBETIIEHHOCTD BOJIBI B UCTOYHUKE, 00eCIIeYUBAI0-
1ast He3auJIgeMOCThb KaHaJjla U ero Secliepe6oiiHyIo paboTy;

BO3MOXHOCTh OYMCTKH KaHajla OT HAHOCOB, He Hapyllarouiei Hop-
MaJIbHYIO paboTy HaCOCHOM CTAHLUM;

YCTOMYUBOCTL Oeperos BOJLOMCTOUHUKA;

OTHOCHUTEJIbHO HEGONBIION NUala3oH KojebaHUSA YpoBHell BOIBI B
HUCTOYHMKE, KOTOPBIN HE BHI3BIBAET 9KOHOMUYECKY HelleIeco00pasHbIX
3aTpaT IIpY CTPOUTENLCTBE KaHala X HACOCHOM CTaHIMI;
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OTHOCUTEJILHO MEIUIEHHBIE CITalbl YPOBHEH BOJIEI B MCTOUHUKE, HEO-
nacHBIE ISt YCTOMYMBOCTU OTKOCOB.

IIpu ycTpoiicTBe BOI03a60pHBIX COOPYXKEHUH Ha BOJCXpaHUIIUILAX
Heo0X0JUMO YYUTHIBATL BO3MOXHOCTE IlepepaboTKU UX Oeperos, BhI-
3pIBaeMO¥ UBMEHEHUSIMU U HAPYIIEHUSIMU B PE3YJILTATE BOJH, IIOJMBI-
BOB, paspylIeHU, 3aHeceHUH U ap. IloaToMy BEIGOD MecTa pacnolo-
>KE€HMS ToJIOBH KaHAJIA M MEpOIIpUATUH 110 ee 3alUTe UMEET BaKHOE
3HauyeHne. OpoCUTENBHBIMU HACOCHBIMU CTAHIUSIMU BTOPOTO M IOC-
JIeAVIOmMX MoIbeMoB BoJa 3abupaeTca 0ObIYHO U3 KaHaIoB. MHorma
JUTMHY U 3arTy6JieHYe TToABOAIINX KAHAIOB YCTaHABIUBAIOT U3 CO00-
paXKeHUH BBIOOpa Xopolllero 0CHOBAHUS 15T HACOCHOM CTaHLIUU, 0CO-
OeHHO B YCJIOBUSX IIPOCAIOUHBIX TPYHTOB. B KaHarnax 6e3 KpellUleHus
pyclia ope el SIIoUMU SBISIOTCS MAKCUMAIBHO JOITYCTUMBIE CKOPO-
CTU U3 YCIOBMS pa3MblBa TPYHTOB, CJIaraloiliMx pyciio KaHajoB, U
TpaHCIOPTUPYIONIAas COCOBGHOCTh IIOTOKA B KaHalle (3ausieHue). YK-
JIOH KaHaJIa I0JDKeH o0ecIieyuBaTh CpelHUEe CKOPOCTU BOJIBI B Ipelie-
Jlax

VI <v<v,,

TAC V| M v, — JONYCTUMBIC HE3aUNAIOLLAA M Hepa3MbIBalOLasg CKOPOCTH BOLOHI, M/C.

HomnycTiMble Hepa3MBIBAIOIEe CKOPOCTU B KaHajlaX ¢ pacXolIoM
MeHee 50 M3/c nmpuHuMalot B cootseTcTBuM co CHulIl (ta6i. 3.1; 3.2;
3.3).

B npyrux ciydasx ckopocTh ITONIYYaloT YMHOXKEHHEM COOTBETCTBYIO-
[UX 3HAYeHUM cKopocTtelt u3 Tabmu 3.1 ¥ 3.2 Ha koaDOULIMEHT, paB-

HBlA Lf(p-1000) /1650,/K, (K. — KO3(hDPULMEHT YCIOBUIA PaGOTEHL).

ITpy oTCYyTCTBUM DaHHBIX O CLIEIUIEHUM TPYHTA IS IIpeIBAPUTENb-

3.1. lonycTrMbIe HEPA3MBIBAIOIINE CKOPOCTH, M/C, Ul OHOPOIHBIX HeCBA3HBIX IPYHTOB
TLIOTHOCTHIO p = 2650 xr/M° nput Koaddhmmerre yenosmii paGorsi, pastom 1,
TIPH COIEPKAHNH B HHX LIMHMCTBIX yacTvi Mehiee 0,1 kr/M* B 3aBHCHMOCTH OT HX Pa3MepoB
H [JTyOMHBI TIOTOKA

Cpenuuii pasmep ayOuHa TOTOKA, M

YACTHIL TPYHTA, MM 05 w 1 } 3 5

0,05...0,25 0,52...0,37 0,55...0,39 0,6...0,41 0,62...0,45
0,25...1 0,37...0,51 0,39...0,55 0,41...0,62 0,45...0,65
1.2,5 0,51...0,69 0,55...0,75 0,62...0,86 0,65...0,90
2,5..5 0,69...0,87 0,75...0,96 0,86...1,10 0,90...1,17
5...10 0,87...1,10 0,9...1,23 1,10...1,42 1,17...1,51
10...15 1,10...1,26 1,23...1,42 1,42...1,65 1,51...1,76
15...25 1,26...1,46 1,42...1,65 1,65...1,93 1,76..2,12
25...40 1,46...1,68 1,65...1,93 1,93..2,32 2,12...2,50
40...100 1,68...2,15 1,93..2,54 2,32..3,14 2,50...3,46
100...200 2,15..2,47 2,54...3,03 3,14..3,92 3,46...4,31
200...300 2,47..2,90 3,03...3,32 3,92...4,40 4,31...4,94
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3.2. JonycTuMble Hepa3MbIBAIOIUMe CKOPOCTH, M/C, JIA CBA3HBIX IPYHTOB B 3aBMCUMOCTH
OT PacyeTHOro yaeapHoro cuenaesua C u rayGHHBI NOTOKA

Tnyb6uHa moToka, M
C, 10°Ta
0,5 1,0 | 3,0 i 5,0

0,005...0,02 0,39...0,52 0,43...0,57 0,49...0,65 0,52...0,69
0,02...0,05 0,52...0,71 0,57...0,77 0,65...0,89 0,69...0,98

0,05...0,1 0,71...0,96 0,77...1,04 0,89...1,20 0,98...1,27
0,1...0,15 0,96...1,13 1,04...1,23 1,20...1,41 1,27...1,49
0,15...0,2 1,13...1,28 1,23...1,40 1,41...1,60 1,49...1,69
0,2...0,25 1,28...1,42 1,40...1,55 1,60...1,78 1,69...1,88
0,25...0,4 1,42...1,79 1,55...1,96 1,78...2,25 1,88...2,38

0,4..0,6 1,79..2,16 1,96...2,38 2,25...2,72 2,38...2,83

Mpumedan ue. 14 rPYHTOB, HE 3aCONEHHBIX JIETKOPACTBOPHMBIMHU COMSIMH.

3.3. TonycTuvble Hepa3sMLIBAIOMME CPEXHNE CKOPOCTH NOTOKA, M/C, U1 KAHAJIOB
¢ MOMOMTHEIMY (eTOHHBIMH, COOPHBIMIH KeJle300eTOHHBIMY ¥ ac(aTbTODeTOHHEIMU
OONMLOBKAMY B 3aBUCHMOCTH OT KJIacca GeToHa Mo NPOYHOCTH Ha CXKATHE M LIYOHHbI

NOTOKA
Kracc 6eToHa o MPOYHOCTH Ha Prybua notoka, M

cxarme 0.5 9 3 I 5
B5 11,2 12,4 14,3 15,2
B7,5 12,5 13,8 16 17
B10,5 14 15,6 8 19,1
BIS 15,6 17,3 20 21,1
B25 19,2 21,2 24,6 26,1

HBIX PaCcUYeTOB MOXHO UCTIOIb30BaTh 3HAUEHUS IOITYCTUMBIX Hepa3Mbl-
BaIOILIMX CKOPOCTEM IIpY TMAPaBIMYECKOM paguyce R = 1...2 M, TTpuBe-
JIeHHbIE HUXKeE,

I'pyHT pycna xaHaia J JlofycTHMEIe HepasMbiBalolilie CKOPOCTH, M/C
Cymiech criabast 0,7..0,8
Cynech YIUIOTHEHHAS 1
CyTnuHKY jerkue (A TECCOBURHBIE) 0,7..0,8
CyTiavHKM cpeliHue
CyTIMHKU TUIOTHRBIE 1...1,2
['nmuubs Msirkue 0,7
[muub! HOpMaJTEHEIE 1,2...1,4
[nvan nroTHBE 1,5..1,8
Wnuctele rpyHTHI 0,5

IIpu R > 2 M cKopocTh yBeIMuuBalor B (R/2)%123 paza.

IMoaBoagiiye KaHa B! OCYUINTEIbHBIX HACOCHBIX CTAHIIMIA U HACOC-
HBIX CTAHUMH, 0TKaUMBAIOUIMX COPOCHBIE M IpeHaXHBIE BOJL Ha 0pO-
CUTEJIbHBIX CHCTEMAX, TIPY HAIUYUY GIAroNpUSTHBIX TOMorpaduyec-
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KHX yclioBuit (GaIKM, OBparu, MecTHbIE [IOHVXKeHUST U JIp. ) pacCYMUThIBA~
IOT ¢ YIETOM aKKyMYJIMpPOBaHUS TIPUTOKA, YTOOH BEIPABHUBATh PEXUM
paboTHl HACOCHBIX CTAHUMIA M YCTAHABIMBATEL HA HMX OHOTUITHOE 060-
pPYIOBaHue.

®opMy TIOTIEpEYHOTO ceueHUs KaHama TpUHUMAIOT Tpalteueniank-
HOI1, C/IM 5TO HE OTpAHMYMBAETCS TeolornueckuMu yeaoBusiMu. [lomm-
roHanbHag ¢hopma ceueHUSI KaHala MOXeT ObITh pPeKOMEHI0BAHA TOIBKO
TIPY TIPOXOXIEHMM BCEro KaHaja UM ero HUXHEH 4acTU B MaJIoyCTOM -
4yuBHIX TpyHTax. [Ipu TpaccupoBKe KaHaJIOB cielyeT U30eraTh KpyThIX
3aKPYIJIEHUH.

MuHMMAaIBHBIA paguyC 3aKpYITIeHUS JUI KaHAIOB, MPOXOMLIMX B
3eMJISTHOM pyclie, M,

r=11v2Vo +12, (3.1)

TIe v — CpelHsi CKOpOCTh TeYeH!d BOJbI B KaHajle, M/C; @ — IJIOLIALE XXMBOIO ceveHHs,
M2

J171s1 06JIMLOBaHHBIX KAHAJIOB pagMyc 3aKpymieHust r= 5B (B — mu-
pWHA KaHaJja I10 ype3y BOJIbI).

KpyTu3Hy 0TKOCOB KaHaJI0B IIpy TIIyGMHE BEleMKU 60Jiee 5 M TpUHU -
MaroT Ha OCHOBAHMM cTATHUECKUX pACYETOB C YYETOM TMIPOAMHAMUYEC-
KOTO [aBJIEHUs TIpY 66ICTPOM OITOpoXXHeHMM KaHaia. [1pu riiyGuHe BbI-
€MKH 10 5 M U OBICTPOM CHUXKEHUU YPOBHS Bonbl He 6oJiee yeM Ha 0,5 M
KPYTU3HY OTKOCOB OTPEJENSIOT TT0 HOPMAaTUBHLIM [OKyMeHTaM. [l
0BOJIMUOBAaHHBIX KAHAJIOB KPYTU3HY OTKOCOB HEOOXOOMMO YBA3bIBATh C
TUITOM OOJIMUOBKHU.

KoadduuyeHTH 3a10XeHUS] OTKOCOB KAHAJIOB B BoIEMKE INTyOMHOM
JI0 5 M TIpM HAITOJTHEHUY 10 3 M ITpuBeieHb! B Tabuue 3.4.

3.4. KoadmmenTs! 3a/103KeHHS OTKOCOB

Otkoc
['pynr
TIOJBOAHBIH HAJBOJHBIA

Cxana 0..0,5 0...0,25
TMonyckanbHblit BoAoCTOMKMI 0,5...1 0,5
Taymeynuk, rpaBuii ¢ neckoM 1,25...1,5 1
I'muna, CyrmMHOK TOKeIbI U cpeJHUH 1...1,5 0,5...1
CyTIMHOK JIErKUiA, CyTech 1,25...2 1...1,5
ITecox Menxuit 1,5..2,5 1..2
INecok nblaeBaThit 3..3,5 2,5
Topd co cTeneHbl0 pasnoXeHUs:

o 50 % 1,25...1,75 1,25

Gonee 50 % 1,5..2 1,5

I MpuHY KaHasI0B o IHY TpuHKuMaloT 0,8; 1,0; nanee 10 5 M ¢ MHTEp-
BasioM 0,5 M; ipu IMpuHe GoJjiee S M — yepe3 1 M.
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MuHUMalIbHAS MPUHA KaHala 110 JHY 3aBUCUT OT CIToc00a IIpou3-
BOJZICTBA paboT: P Py4YHoii BeleMKe — He MeHee 0,4 M, 1IpY MeXaHU3U-
poBaHHOU — He MeHee 1,5M. OTHoIIeHUE IIUPUHEL IT0 THY KaHaJoB
TpaneleuaaIbHOTO TTOIIEPEYHOTo CeUeHUS K ITTyOMHE HallOJHEHUA B =
= b/h pekoMeHIYIOT MPUHUMATS oT 0,4...0,6 1o 3,8 npu koapduumeH-
Tax 3aJIoKeHUS 0OTKoCoB m = 1...2,5.

ITonBoIHEIE OTKOCH OT HAIBOAHBIX OTACISIIOT OepMaMU, IIUpUHA KO-
TOPBIX OTIpe/ieiisieTcs KIIACCOM COOPYKEHHUI U cIioco00M IIPOU3BOJICTBA
paboT, Ho He MeHee 1 M. bepMBI ycTpauBaIoT yepes 5 M IIpU BICOTE OT-
xoca 6oyee 7 M. IlpeBuliieHre 6epM U 6pOBOK JaM6 HaZl MAKCUMAIBHBIM
YpOBHEM BOJIBl B HEOOIUL[OBAHHBIX U 0ONUIIOBaHHBIX KaHalaX IIpUHU-
MaIOT Mo Tabnuie 3.5.

3.5. Ilpesbimenne rpedneii 6epM M GpoBOK GepM B HEOIMIOBAHHLIX H O0IMI0BAHHBIX
KAHAIAX HAX MAKCHMAJIBHBIM YPOBHEM BOJBI, CM

Kanaxn

6e3 oBGMMIIOBKY M € FPYHTOBO-
TUIEHOYHBIM 3KPaHOM

Pacxox Boawl B XaHaie, M%/c

€ O6MMIIOBKOM

Hdol 20 15
1...10 30 20
10...30 40 30
30...50 50 35
50...100 60 40

IlupyHy 1aM6 KaHaJa ITOBEPXY HA3HAYAIOT C y4eTOM YCIOBMIA ITpo-
M3BOJCTBA paboT U AKcIUIyaTtayuu, Ho He MeHee 1,5 M. Ilpu pacuere
YPOBHS BOAH! B KaHaJIE CieyeT YUUTHIBATE MOJIOXKUTEIBHEIE U OTPUIIA-
TeJIbHBIE BOJIHE!, BOZHUKAIOIIME TIpY BKIIIOUEHUM U OTKIIIOYEHUU OIHO-
TO WJIM BceX HacocoB Ha ctaHUU. [Ipy pacxonme Bobl B KaHaisle Gosee
100 M3/c, a JuIg paitOHOB C CHJIbHBIMU BeTpaMu 6oJiee 50 M/c BO3BHIIITE-
HMeE BepXa CTeH COOPYKeHUM, M, HaJl CTATUYECKIM YpOBHEM IIPU MaKCH-~
MaJIBHOM pacxojle KaHajla

Py = hy + AR+ a, (3.2)

Iae h, — BBICOTa WaKaTa BETPOBOIi BOJHEI Ha OTKOC Y COOpYXeuHsl, M; A# — BHICOTa BET-
POBOTO HalOHa BOAHI, M; ¢ — 3aNac, IpuHUMaeMBIi He MeHee 0,1 M.

OTMeTKY Bepxa CTEH COOPYXeHUI Ha KaHajlaxX IPUMHUMAIOT B COOT-
BETCTBMM C KJIAaCCOM COOpYXEHMH, OHa JOJKHA MPEBBIUATL OTMETKY
Ipe6Hs JaM6 KaHasla TIpM pacxonax mo 10 m3/c Ha 10 cM, Goree 10 M3/
¢ —Ha25cMm.

IMogBojdimye KaHadbl pacCUMTRIBAIOT HA paBHOMEPHOE TeUueHUE U
TIPOBEPSIOT Ha HEpaBHOMEPHEINA Y HEYCTAHOBUBIINCS PEXUMBL.

KoadpduieHT niepoXoBaTOCTH # U1t KAHAJIOB 3aBUCUT OT XapaKTe-
PUCTUKM ITOBEPXHOCTH JIOXKA KaHaJIa U COCTaBIIAET:
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XapaKTcpHCTHKA TIOBEPXHOCTH JIoXa KaHaja Kosduiuent

11EpOXOBATOCTH
Kananet ¢ 3emasmom pycae

Ipu pacxone Gonee 25 M*/c:

B CBA3HBIX M MECYAHKIX IPYHTAX 0,02

B IPaBeMUCTO-TANIeYHUKOBBIX TPYHTaX 0,0225
Ipu pacxone 1...25 M*/c:

B CBA3HBIX Y IeCYaHBIX TPYHTaX 0,0225

B IPaBe/IUCTO-TaleYHUKOBBIX TPYHTaX 0,025
IMpu pacxoxe MeHee | M>/c:

B CBA3HBIX U NMECYAHBIX IPYHTaX 0,025

Kananwt 6 ckane
TIpu xopoto 06paboTaHHOM MOBEPXHOCTH 0,02...0,025
Ipu riocpencTBeHHO 06paboTaHHON HOBEpXHOCTH 6e3 0,03...0,035
BBICTYIIOB
To Xe, ¢ BBICTyNaMu 0,04...0,045
Kananet ¢ obauyoexoii

bBeronHoit xopoliio oTienaHHol 0,012...0,014
beronHoit rpy6oit 0,015...0,017
W3 ac¢anbToGUTYMHBIX MaTepyaIoB 0,013...0,016
OpnepHoBaHHOe pycJIo 0,03...0,035

TviapaRiIuyecKyii pacyeT KaHajla HAUMHAIOT ¢ ONpelesieHUs ITolle-
pEYHOTO CeyeHUS KaHalla, 3aJ]aBadch: K0ahGHULUUEHTOM 3alT0XKeHNU OT-
Koca (cM. Tab. 3.5), pekoMeHlyeMOoil OTHOCUTENBHOM IIMPUHOM KaHa-
Jia 110 IHY B [UTg KaHaJl0B TpareleraaasHoi GopMel, ZONYCTUMOM He-
pasMBIBaONell CKOpoCThIo (M. Tabi. 3.1...3.3 u c. 56, 57).

Onpenensior wion(ans MoIMepeyHOro ceYeHHUsl KaHajla Ha MaKCH-
MaJIbHBIA pacxojl, IS OPOCUTEILHON HACOCHOM CTaHLIMM 3TO MaKCH-
MaJbHasg OpAMHAaTa rpadyuka BOOONOHaYM HACOCHOM CTaHUUU. 3aTeM
BLIYMCIIAIOT TJIyOMHY BOAEI KaHaNa A, U IIUpUHY KaHala o AHY b, co-
INacyd ee ¢ peKOMEeHIYeMOM IIMPUHOM. YKIIOH IHa KaHalla OIpelesaioT
U3 GOPMYJIEL

0=0CVRi, (3.3)

Iie © — IUloliafb ronepeysoro cevyeHusi, M%; C— xosdppuuuent [esu, m%Sfc; R—
IMAPaBANYECKUN paguyc, M; i — TMAPABIUYECKUN YKIIOH.

JUIg KaHaoB ¢ TWPaBIUYeCKUM paguycoM R < 5 M koabduiueHT
ile3u cienyet olpenensTh, Kak NpaBUio, Mo GopMmyie

C=(1/n)R, G4
y=2,5Vn~0,13-0,75VR(~n-0,1),

rae n — Ko3(GpuiMeHT MepoXoBaTOCTH.

T mpakTudecKux pacueroB KoabduumenT Ilesy MoXHO IIpUHU-
MATh IT0 TMAPABINIECKUM CIPaBOYHUKAM.
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J1151 MPUOIDXKEHHBIX pacYeTOB UCTIOB3YIOT (hopMyITy
C=(1/n)RS. (3.5)

Jlns KaHaJIOB C THAPABINYECKUM paanycoM R> 5M KoadhdpuuueHTt
IITe3u oNpenesIoT o KaHalaM, paboTaloNMM B aHaJIOTUYHBIX YCIIOBU-
gX.

YKIIOH JHa MOABOASIIErC KaHaNa NO/IKeH OBITh MeHbIlte KpUTHYEC~
xoro. OTMETKY IHa NToJBOsIIIeTO KaHala B ero TroJioBe HasHayaloT Ta-
K01, 4TOOBI IPU JTIOOBIX YPOBHSIX BOJBI B BOJCHUCTOUHUKE U JIIOOBIX ITO-
nayax HaCOCHOM CTaHLVY IMIyOWHBL BOJHI B ITOABOALAIIEM KaHaje ObUIN
HE MeHbIIE TJIYOUH, COOTBETCTBYIOIUMX PaBHOMEPHOMY ABIXEHMUIO.
I1py TakOM YCJIIOBUM B OTAENILHBIE ITEPUObI paGOThl HACOCHOM cTaH MU
B MoJIBoAsILIEM KaHaie OyIeT paBHOMepHOe JBUXXKeHME, a B HEKOTOPEIE
Iiepuoabl BO3MOXHO HepaBHOMePHOE IBUXeHUE ¢ 0Opa3oBaHUEM KpH-
BHIX ItofNopa (KpUBbIe ClTaia He JoITyCcKaroTCs).

KaHan Ha He3ausieMocTh POBePSIIOT Mo TPaHCIOPTUPYIOLIEN CITo-
COOHOCTH KaHajla WM 110 HEe3aWIdIonled CKOpocTH BOIBI B KaHaje.
TpaHcnopTUpyonias crioco6HOCThL KaHala, I/M>,

p=700(v /w)*/2JRi mpu2 < w< 8 Mm/c; (3.6)
p=350v/Riv/w mipu 0,4 < w< 2 MM/c, 3.7

TZe V — CKOpPOCTh BOAIH B KaHalle, M/C; w — IAApaBiyecKasi KpyHHOCTb YaCTHIL CpeiHEro
IuameTpa, MM/c; R — ruipaBnuueckuil paauyc kapaia, M; i — YKIOH AHa KaHala.

Hezaunsromnas ckopocThb, M/c,
v, = 0,3R%5. (3.8)

Ipu ckopocTax Bofbl B KaHanax 6oiee 2 M/c JOCTYII B HUX aGpa3uB-
HBIX HAHOCOB C JUaMeTpoM dJacTui 6osiee 0,25 MM, Kak IIpaBWIO, oTpa-
HUYUBAIOT T4 NpefoXpaHeHUs TUpoMeXaHuYecKoro o0opyaoBaHUs U
OGeTOHHBIX OGJINIIOBOK KAHANIOB OT U3HOCA.

JLtst yMeHpIeHUST GMIBTPAUMOHHBIX TOTEPh BOIBI U3 KAHAJA U YBE-
JIMYeHUsI cpoKa CIYXOBl MPUMEHSIOT pasiMyHble TUIB! 06U OBOK. B
3aBUCUMOCTH OT Ha3HAYeHUS peKOMEHIYIOT CIIeAYIOIIMEe TUITBI 00INL0-
BOK U MOKPBITUIL:

KperuleHUe KaMeHHoM HabpocKoi, a Taxoke Oe TOHHEIMU U XKeJle3o6e-
TOHHBIMU IDIMTaMU I 3a1IMThl OTKOCOB KaHAJIOB OT pa3pyLIalonero
JAefCTBYS 3HAUUTENBHBIX CKOpOCTed TeueHUs BOIbI;

O0JIUITOBKA ac(paNbTOBRIMY M OUTYMHBLIMU MaTepUajaMM, a TakkKe
O0JINIIOBKA MOHOJUTHEIM GETOHOM U XeJIe300eTOHOM WIKM COOpHBIMU
TUTUTaMU JUTS IpeIOTBPAaIeHUS (DUNBTPAUMH;

LIEMEHTHAY IITYKATYpKd U TOPKPETUPOBAHME — JUISI YMEHBIIEHUS
liiepoxoBaToCcTH (OOBIYHO JUIA CKAJLHBLIX TPYHTOB).
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MOHOJUTHYIO 00NUIIOBKY (6ETOHHYIO, acanbToOETOHHYIO) Jie-
JAl0T Ha TILATeNpHO cIUTaHHpoBaHHOM rpyHre. Ilpu ycrpoicrse
cOOpHON OGMHIIOBKHA OCHOBaHUE, CIOXEHHOE CBIA3HBIMU IPYHTaMU,
BHIpaBHUBAIOT IOATOTOBUTEABHBIM CI0EM TOMUMHOM 0 10 cM, 4TO-
Ob] TUTMTEI XOPOILIO NIPUAETadd K OCHOBaHMIO. beToHOM 1 Xenezobe-
TOHOM KaHaJbl OGNUIOBBIBAIOT IS NIPENOTBpalleHUS GUIbTpalllni
IIPY YCIOBUHU NIpUMEHEHUS 3MaCTHYHRIX MATEpUaJioB I repMeTH3a-
uuy mBoB. s MOHOJUTHBIX M COOPHBIX OGIMIIOBOK KCIIONB3YIOT
TUIpOTeXHHYecKHi 6eToH Knacca He HUXe B12,5. Koagppunmenr 3a-
JIOXeHHs OTKOCOB KaHAJOB ¢ MOHOJUTHOU GeTOHHOUN K Xenezode-
TOHHOIT 06U OBKOY cocTaBiser He MeHee 1,5, cOopHoO Xenezo6e-
TOHHOW — HE MeHee |, a TOMIINHA MOHOJTUTHOA OOJMIOBKYA — a =
= §...10 cM nipu ry6uHe Boawl B KaHaie A< 1M, 10...12cM nipu A =
=1.2Mua=12...15cMmnpu k> 2 M. L1 XaHaJIOB ¢ pacxolamu 60-
nee 50 M3/c TOMMHY OGNIULOBKY PACCYUTHIBAIOT C YIETOM BCeX Ha-
TPY30K.

3.2. BOOQO3ABOPHbIE COOPYXEHUA HA NOABOAALUNX
TYNMUKOBBLIX KAHANAX

BonozabopHoe coopyXeHHe HacOCHO CTaHIUU COCTOUT U3 BOIO-
NPUEMHOTO OTOJOBKa — BOJIOIIPMEMHKIKA, B KOTOPOM PAacIlojaraioT
BXOIHBIE OTBEPCTHS BCachIBaroLWX (ITOABONAILIMX) TPyO HACOCOB, U

A =T

2
Puc. 3.1. CxeMa Bof03a00opHOro cOOpyKeHHA HACOCHOH CTAHIMH HA TYNHKOBOM KaHaJe:

1 — nomsoAIMH Kanan; 2 — apaHKaMepa; J — Bcachipaloue TPy6h! HacocoB; 4 — BLIHOCHAS
COPOYAEPXHBAIOIIAS PEIIeTKA
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Puc. 3.2. Cxema Bofto3abopuoro coopyxenns (coBMelleHHAA KOMIIOHOBKA) HACOCHOM
CTaHUHH Ha TYRHKOBOM KaHaje:

I — nofBOAAIMM KAHAN, 2— pacliMpsiom@asncs abaHKaMepa, 3 — KaMepHbil BOJONpHEMHMK; 4 —

NOABOAA @A TPY6a Hacoca; S 1 6 — Masel U PEMOHTHOTO 3aTBOPa K COPOYAEPXHBaIOIEN pelieTKH;

7 — BBIHOCHAS COPOYAEPKUBAIO sk PELIETKE; € ~— HEHTPOOEKHEIN YTOJ KOHYCHOCTH; L, — IJiHa aBaHKa-
MEpHI; b — MMpKHa ToABOAAIETO KaHANA TI0 IHY; By, — MMpHHa BOA03a6opHOro (hpoHTa

pacimpsioneiicss aBaHKaMepsl, collpsAralollieil BOQoIpueMHUK € 1O~
BOJSIIMM KaHAJIOM.

O ManelX HacOCHBIX CTaHIMI IIpu Mojadye Hacoca [0
0,1...0,2 M3/c ycTpamBaloT NpocTeiiiye Bogo3abopHble COOPYXeHuUH,
B KOTOPBIX aBaHKaMephI NMPeJICTaBAIIOT coO0H KOBIIKU ¢ OTKOCHBIMHU
crankaMmi (puc. 3.1). BeacriBalolide TpyOsl paclioyaralot Jubo Ha-
KJIOHHO Ha TOPLOBOM OTKOCE aBaHKaMephl, Tu60 BepTukaibHo. Pac-
CTOSIHUA MEXIY OCSIMHM BCachIBaIOIKX TPyO NPHHMMAIOT He MeHee
3D,,, 1MaMeTp BXOOHOTO OTBEPCTUS KOTOPHIX 3aBUCHUT OT CKOPOCTH
BXOHa:
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Vexs M/C
D™

6 0,6..0,8 0.8...1
4 >0,6 <0,6

0,5..0,
0.3..0,

3ariy6JicHUe BXOIHOI'O OTBEPCTUA BCACHIBAIOLIEH TPYOHl 1O MUHU-
MaNkHBIA YPOBEHD BOABI IPUHUMAIOT 1,5 Dy, HO HE MeHee 0,5 M. Beackl-
BalOLLME TPYOH! paclioNaraloT y 3afiHe i (ToplioBoi) CTEHKY (HaKJIOHHOMH
WM BEePTUKaNLHO). PaccTogHue BXOIHOIO OTBEPCTUS OT JHA MTPUHU-
Mmaiot (0,5...0,6) D,

CopoyliepXHBalOLYyIO pelIeTKY NeNaloT BRIHOCHOI U paclionaraioT B
Hayaje aBaHKaMmephl. BOonk penietku mpeaycMaTpuBaloT MocTUK. Ha
BXOIHBIX OTBEPCTHMAX BCACKIBAIOUMX TPYO TakKe yCTaHaBIMBAIOT pe-
HIETKH.

KamepHEIe BOIONIPUEMHUKM YCTPAUBAIOT OORIYHO ITPU NTOJ1a4e HAco-
ca 6onee 0,2 M3/c. B XaMepHOM BOJOIIpUEMHMKE KaxK1ask BCAchIBaloIas
TpyOa 3a6MpaeT BOLy U3 OTIHENBHONM KaMephl, KOTOPYIO OTACHSAIOT ONHY
OT Ipyroit 0sIKaMu. BolonpreMHUKH STOrO TUIIa MOXHO COBMENIATE CO
3MaHUEM CTaHUUM (puc. 3.2) MNU TpelycMaTpUBalOT pasielbHBIMU
(puc. 3.3).

CoBMeIIIeHHYI0 KOMITOHOBKY BOJOIIPUEMHUKA CO 3[[aHUEM CTAHLUU
MPUMEHSIOT ISl CTaHIUMA, 0GOPYIOBAaHHEIX BEPTUKANLHEIMU I[EHTPO-
6EKHBIMU M OCEBRIMU HacocaMU Y MHOTIMA HEHTPOGEKHRIMH TOPU30H-
TanbHBIMH HacocaMy. IlfupuHa BofonpueMHO KaMephl B 3TOM cliydae
3aBUCMT OT PacCTOSHUA MeXy HacocaMU. [{71s1 KpYITHRIX OCEBRIX Y LIEH-
TpOOeKHBIX HACOCOB UCTIONE3YIOT CIICIIMalbHBIC BCaCKIBAIOIIMUE (TIOBO-
Jsuiue) TpyOrI, pacronaraeMbie B 6eTOHHOM 6JIOKe 3[[@HUS HaCOCHOM
CTaHUMM (cM. pUc. 5.5, 5.6).

MunumansHoe 3ariyojieHie BXOIHOI0 OTBEPCTUS MMOABOAAILICH TPY-
651 Hacoca ONpeneiIsioT U3 YCIOBUS HEJONMYIIEHUS BOPOHKOOGPa3oBa-
Husg. B obiieM ciyyae Ha BOPOHKOOOpa30BaHUE BIUSAIOT pasMephl U
(hopma BXOTHOI 0 OTBEPCTUS, CKOPOCTH TEUCHUS Ha BXOJIE, YCIIOBUS ITOJI-
X012 ITOTOKa, 3arm1yoieHre orBepcTud. JocTaTouHO 000CHOBaHHBIX pe-
KOMEHIAUHA IO HEOOXOAUMOMY 3aryGJIeHUIO BXOIHBIX OTBEPCTHUI g
BOJIONIPUEMHUKOB 3TOro Tuma HeT. [103ToMy OpMeHTMPOBOYHO MUHU-
MaJILHOE 3ar1yoaeHue BXOMHOI'O OTBEPCTHS IIOABOISLLIEH TpYORI 11 Ha -
COCHOM CTaHIMU GIOYHOIo TUIA MOXHO ONMPENCTUTH IO SMIIMpUIEC-
KUM (PopMyJiaM, TIONy4eHHBIM JJIsE BOZOIPUEMHUKA, IIPEICTaBICHHOIO
Ha pUCYHKe 3.4:

MpY GPOHTANLHOM MOJXOIE

s=0,52vh%>;
IpU KOCOM IMOAX01¢ MOTOKA B ILJIaHE

5=0,7v 0,;5, (3.9)

Ille V — CPElHsIsl CKOPOCTh BOJIbl BO BXOJHOM OTBEPCTHH, M/C; Ay, — BBICOTA BXOJHOI'O OT-
BEPCTHA BCACHIBaIOILeH TPpYObl, M; § — 3arilyGeHue OTBEPCTUS, M.
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Puc. 3.3. CxeMa BoZo3aG0pHOTO coopyKeHHA (pasaensHas KOMNOHOBKA) HaCOCHOM
CTaHIHMH HA TYNHKOBOM KaHaJe (a):
I—I — BONONPUEMHIK C BEPTUKAIBHOM BcackIBAIOLIEH TPYGOit; 6 — BOLONPHEMHIK ¢ IOPU3OHTANTE-
HOM BeackBalOEH TPYGO# 1 COPOYAEPXKUBAIOLIEH PELieTKOM HPHCIOHHOTO THIIA (IOKA3aH Ha IL1aHe);
I — 1123 peMoHTHOTO 3aTBOpa; 2 — BeacKBaoIIas TPY6a Hacoca, 3 — BOIOIIPUEMHIUK; 4 — HakIOHHasd
COpOYAEpXHBalOLIad pemnieTka; 5 — aBaHKaMepa; 6 — MOABOAALIMIA KaHall



f.i VrLIEIIIIEs IR A monBoasuient Tpy6sl Haco-
== 7 ca MUHUM&IbHOE 3ariybiieHue
BEpPXa BXOAHOIO OTBEPCTUSA OTCUU-
w 717 THIBAIOT OT MUHMMANILHOI'O YPOBHS
(I IIIEIY BOIIbI IO BEPXHEN TOYKH BXOIHOI'O
v ]L OTBEpCTUSA BcachiBalOUIEH TpyOL!

higx

= (cM. puc. 3.4), KOTOpPOE MpUHUMA-
10T He MeHee 0,5 M.
gy 7 [Ipu Gonbuimx 3arnybieHHUIX
paboyuX KOJeCc BepTUKAIHHbBIX Ha-
Puc. 3.4. Cxema K onpefietennio 3arnybre-  cocoB uenecoo6pa3Ho BcacLIBalo-
HHA BXOTHOT'0 OTBEPCTHA BOJONPHEMHHKA HIV[C TPY6BI yKJIalIbIBaTb c HO}I’BC"
MOM OT Hacoca B CTOPOHY BOJO-
MpUEMHKKA, TIPH 3TOM ITepel BXO-
JIOM B HacOCbI IeJII0T JJIMHHbIE KOH(DY30DPH! /14 BbIpaBHUBAHUSA [TIOTOKA
nepen pabouuM KojaecoM [9].

PazfienbHYI0 KOMIIOHOBKY MPUMEHSIOT OGLIYHO JUIst 3MaHUI CTAHLIUH
KaMepHOI'o X Ha3eMHOTO TUIIOB ¢ TOPU3OHTANBHBIMU LIEHTPOGEXXHBIMU
HacocaMU (HampuMep, Tuma ).

B 3aBUCHMOCTH OT THUII2 3MaHUA BXOOHOM y4acTOK BcachIBalouIei
TpyObl, PACIONOXEHHBIM B KaMepe, MOXET ObITb: BEPTUKAIbHHIM
(BXOIHOE OTBEpPCTHE HAXONUTCS B OPU3OHTAJILHON IUTOCKOCTH) WU
FOPU3OHTAILHBIM, a IJTOCKOCTh BXOAHOI'O OTBEPCTUSI B 9TOM CIIydac
BEpPTUKAJIbHA U COBMEIICHA ¢ 3aJ{HeM cTeHKkoM kameps!. IllupuHy Bozo-
MpUEMHOM KaMephl B JaHHOM ciyqae MPpUHUMAIOT by, = (1,5...2) D,,,
HO He MeHee 1 M IpU CKOPOCTAX BXOA BO BCACHIBAIOUIYIO TPYOY Vg =
=0,8...1 M/c. 19 ropu3OoHTANILHON BCcachBAIOLIE TPYOBI C BEPTU-
KaJILHBIM BXOIHBIM OTBEpPCTUEM [HMPUHY KaMephl B OTAEIbHBIX ClIyya-
X MOXHO yMeHBIIMTS 10 (1...1,25) D,,, Tak Kax BcachiBaolas Tpyoa
dakTHyecky HaxonuTcA BHe KaMepH! U He crecHseT ee. IllupuHy Bomo-
MIpUEMHON KaMephl COINTAacCOBBLIBAIOT C PEKOMEHIYEMBIMU pasMepaMu
BOJOTIPONYCKHbBIX OTBepCTUM.

ITInprnpa u BHICOTR APAMOYTOJIBHLIX OTBEPCTHIE BOXONPOIYCKHBIX COOPYKeHHi,
NePeKPLIBAEMbIX 3ATBOPAMY
ipuna (niporet) otBepetutit, M 0,6; 0,8; 1; 1,25; 1,5; 2; 2,5; 3; 3,5; 4; 4,5; §;
Beicora oTBepcTHit, M 0,6;0,8; 1; 1,25; 1,5; 1,75; 2; 2,5; 3; 3,5; 4;
ITIpodonxcenue

Ilupuna (nponer) orBepctuii, M 5,5; 6; 7; 8; 10; 12; 14; 16; 18; 20; 24; 30
Bricora orepetuil, M 4,5;5;5,5,6,7, 8 9; 10; 12; 14; 16; 18; 20

3amponer OTBepCTHA MPUHUMAIOT MUHUMATLHbINA pasMep MEXIy 60-
KOBBIMU BEPTUKAILHLIMU I'PAHAMMU, 32 BbICOTY OTBEPCTUS — PasMep OT
BepXHei rpaHy Mopora 10 IOTONKa JOHHOI'O OTBEPCTHI U 10 BepXHeit
KPOMKM OOLIMBKM 3aTBOPa JUI TOBEPXHOCTHOIO OTBepcTUA. [Ipy cooT-
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BETCTBYIOLIEM OGOCHOBAaHUM AONYCKAETCSI OTCTYIUIEHHUE OT IIPUBEACH-
HbIX Pa3MepOB.

PaccTostHIe BXOIHOI0 OTBEpCTYSI BEPTHKANIBHOM BCacHIBAIOILEH Tpy-
6b1 o1 1Ha 4 = 0,8 Dy, armybiieHue BepXa BXOZHOTO OTBEPCTHS IO MU~
HUMANBHBIA ypoBeHD S = (0,8...1) Dy, HO He MeHee 0,5 M (cM. puc. 3.3).
JMHY BOXOTIPMEMHO} KaMephl Ha3HAYalOT U3 YCIOBUS pa3MEICHUS
CJY)KCOHBIX MOCTHKOB, [Ta30BBIX KOHCTPYKUUI PEUIETOK 1 3aTBOPOB, HO
He MeHee 3 Dy, JUIst BEPTUKANBHBIX U 2 D, JUTS TOPU3OHTATTBHBIX BCACHIBa-
IOLIUX TPY6. BepTHKaNbHyI0 BCcacKBAaIOIIYIO Tpy6Y paconaraior y 3a7-
HeW creHKu Kamepsl. [upuna BogoszabopHoro ¢ppoura By B aTOM Crty-
yae orpenesnseTcs YUCIIOM KaMep U OBIKOB, pa3feNsTionux Kamepsl. Toln-
UIMHY O6bIKa IPUHUMAIOT He MeHee 0,6...0,8 M.

AHANIOTUYHO BePTUKAIBHBIM BCACHIBAIOIIMM TPYGaM KaMepHOro BO-
IOTIPUEMHUKA MOTYT GhITh PACIIONOXKEHBI B MOKPHIX KaMepax BepTH-
KaJIbHBIE OCEBBIE HAcOCH THITa OB MOHOGIOYHOIO HCITONHEHUS MOna-
yeit no 1,5 M3/c.

BOJIONpHEMHHKH MENTUOPATUBHBIX HACOCHBIX CTAHLIU I HEOBXOXMMO
060pYAOBAaThL COPOYAEPXKUBAIOIIMMY PEIIETKAMU, YCTAHABTUBAEMBIMU B
cTieI[MalIbHEIC Ta3bl, ¥ PEMOHTHLIMU 3aTBOpaMil. PellreTkyu MOXHO pac-
ToJjiaraTh BEPTHKAIBHO MM HAKITOHHO, ITon yrioM 70...80° K ropu3oHTYy.
[Tpu ycTaHOBKE PEIIeTOK HaKJIOHHO pa3sMephl BOJONPpUEMHUKA YBEU-
YMBAIOTCS. OGBIYHO TaK YCTAHABNMBAIOT PEIIISTKYU ITPY MANBIX aMILIUTY-
I1aX KOJiebaHMi ypOBHEM BOIBI B UCTOYHHMKE IUII HACOCHBIX CTaHLIM M Ma-
Jioit ¥ cpepHeit mogayu. IIpu ycTaHOBKE COpOynepXKMBaIOLINX PEIIETOK
BEPTUKAIBHO Ma3bl UX MHOI 1A OOBEAMHSIOT C [Ta3aMU PEMOHTHEBIX 32TBO-
POB, YTO YMEHBIIACT Pa3MEPhl K CTOMMOCTH COOPYXeHMH. [ yMeHb-
IICHUS BBICOTHI PEMOHTHBIX 3aTBOPOB U PEILIETOK YCTPauBaloT 3a6palib-
HBIe CTCHKU. BLICOTY BOXOIPONYCKHOIO OTBEPCTUS, TEPEKPHIBAEMOr0O
3a2%opom, COITIACOBHIBAIOT C pa3MepaMy, IPUBEICHHLIMU BEIIIE (CM.
c. 66).

I1pu 60/1BIIOM KONUYECTBE COPa B BOROUCTOUHUKE PELIETKH MHOTA
JeNa0T BHIHOCHEIMH, pacliosiaras UX Iepej OrojfoBKaMu 65IK0OB. B aTom
ClTy4yae 1[e/Ieco0Opa3HO BEIHOCHEIE PENIeTKY YCTAHaBIMBATh HAKJIOHHO K
ropusonry (70...80%) crutomwHeIM hpoHTOM (cM. puc. 3.2). MHorna BH-
HOCHBI® DEHIETKHM 00Pa3yioT OTIENLHOE COPOYNEPXKMBAIOIIEe COOPYKe-
Hue (CYCQ).

Ilnouanp copoynepXuBaoLIel pelieTKU ONpeneNsioT Mo JOIMyc-
THMBIM CKOPOCTSIM TEYCHMS BOABI IIpU rnoaxoxne K Heil. [Ipu pyuHoii
ouncrtke v <0,5M/c, MEXaHHYECKOH B cJIa603aCOPEHHOM BOIOTOKE V <
1,2 M/c, B cunbHO3acopeHHOM v < 1 M/c (B cpentiem 0,5...0,7 M/c).

Ha cTaHLMsX B KOHIE TYITMKOBBIX KAHATOB JOMYCTMMbIE CKOPOCTU
CHuxa1oT Ha 20 %.

HUist MeXaHU3MPOBAaHHOI OYUCTKU COPOYNEPXKUBAIOIUUX DPEILETOK
TIPUMCHSIOT CIICLUAIbHEIE PEIIETKOOYMCTHEIE MAllIMHEL. [t o4McTKY
HaKJIOHHBIX PCLIETOK, YCTAaHOBIECHHBIX 1oy yrioM 70...80° Ha riy6uHe
10 20 M, MOXHO WCIIO/IB30BaTh PEUICTKOOYMCTHBIE MalyHbI Tuna PH,
KOTOpEIC MepeIBUraloTCs 110 peabcaM BIOIb BOL03a6OPHOrO (hpOHTA.
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HIX IpMMEHSIOT KaK JJIS BRIHOCHBIX pelHeTOK, YCTaAHOBJIEeHHBIX CTUTOLI -
HbIM (DpOHTOM, TaK U JUIS pellleTOK, YCTAHOBIEHHBIX B BOJIOTIPUEMHBIX
KaMmepax, B TIocjeHeM cliyuyae WIUpUHA KaMephl JOJKHA COOTBETCTBO-
BaTh pa3Mepy KoBla MaitiHel PH. JlJ1g o4McTKY BepTHUKaNbHEBIX COPOY-
JePXKUBAIOIIUX PelleTOK TipeHA3HAYEHB] PelIeTKOOYUCTHBIE MAIIHb]
turioB PT u PB.

Mamruna PT — TellbhepHOro TUIA, MOXeT ObITH IIOABEILIEHA K KO3~
JIOBOMY KpaHy, 006CTYXHUBAIOLIEMY BOI03ab0OpHOE COOPYXKEHHE, WIM K
MoHopebey. HvpuHy Boo3a6opHOM KaMepbl COrIacOBBIBAIOT ¢ Pa3Me-
poM koBifa MattdHel PT 2;2,5; 3 M [10].

Mamuua tuana PB nepenBuraercs BOOJAL (hpoOHTA BOAO3aGopa II0
peNbCOBBIM NYTAM, Kak ¥ MamiMHa PH. XapakTepUcTUKU U ycIOBUS
IpUMeHEHUST PEIIETKOOYMCTHBIX MAalIIMH IIpUBeneHb! BIiiaBe 4 1 B [10].

3.3. PACUINPAIOLUMECH ABAHKAMEPLI BOOIOSABEOPOB
HA TYTMTUKOBbLIX KAHANAX

Pacimupstionjasicss aBaHkaMepa AOJDKHA o6eclieyduTs paBHOMEePHBIA
TIPSIMO ITOABOJI BOJIbl KO BCEM BOIOTIPUEMHbBIM OTBEPCTHAM. ABAHKAME -
pa — 3TO paCUIMPSAIOLIMIACS B IIaHe KOHYC (C OTKOCHBIMU CTEHKaMHU),
COTIPSITaIOIIMHA TFIOABOMSAILMHA KaHan (C UIMPUHOI 110 JHy b) ¥ BogoInpu-
eMHBI/l OTOJIOBOK C IIUpPUHOI Bof03a6opHOro ¢poHTa By CorlacHo
HOpMAaM IPOEeKTUPOBAHU I aBaHKAMEPh] yCTPAUBaIOT KOPOTKUMM, C LIEH-
TPAILHLIMU YTJIAMU KOHYCHOCTH 0. B I1aHe He MeHee 30...35°, yTo6bl He
IIpeBpallaTh KX B OTCTOMHUKY HaHOCOB. OGBIYHO IHO BOLOIIPUEMHUKA
HUXe AHa ITOABOASIIETO KaHaja, IT03TOMY B BEPTUKAIBHOM IJIOCKOCTU
JTHO COMPATAIOT Ha KOHLIEBOM y4acTKe aBAHKAMEPHL € IMIPAMbIM YKIIOHOM
0,2 (cM. puc. 3.2; 3.3). Xapakrep TeUeHUH B TAKMX aBaHKaMepax 0GbIYHO
HeGJIArONPUSTHBIN.

C ogHOM CTOPOHBI, IIPU NOBHIX peXXUMaxX paboThl HACOCHOM cTAaHIIUHU
B aBaHKaMepe HaGI0al0TCst GOKOBbIE BOJOBOPOTHBIE 30HBL — € 0O6EUX
CTOPOH TpaH3UTHOrO IfoToKa. Ipy HaNWyUY B Bose HAHOCOB ITOC)IeHUE
OTKJIaJLIBAIOTCST HA OTKOCAX M B JOHHOM YacTH aBaHKaMephl. B oTnels-
HBIX cJIyqasx 06beM OTIIOXKEHUI MOXeT poctiraTh 40 % o6bemMa aBaHKa -
MePpBbl.

C Apyroit cTOpOHbI, TPAH3UTHLIM TOTOK B KOPOTKOM aBaHKaMepe He
ycIieBaeT JOCTATOYHO PACIIMPUTLCA ITO BceMy BOX03ab0pHOMY (HhPOHTY,
[TO3TOMY HaGIIOAI0T UCKpUBIeHHe CTpyi MOTOKA Tiepen (PPOHTOM, Te-
YeHHUsI BIOJIb (DPOHTA U KOCOI ITOAX0J K BOLOIIPUEMHBIM KaMepaM, 0CO-
GeHHO K KpalHuM. M3-3a KOCOro 1oaxo/ia B BOJONPUEMHBIX KaMepax
06pasyroTcs BUXpeBhle BOPOHKM, 32YaCTYIO € TTOACOCOM BO3/yXa, YBEJIU -
YYBAIOTCS IIOTEpU HAIlOpa, yXyallaeTcd cTPYKTypa I10TOKa Ha BXOIE B
Hacoc. Bece 3T0 oTpu1iaTeIbHO BIMSET Ha paboTy HACOCOB, CHUXAS UX
0124y Y YBeIMYUBAST HATPY3KY Ha MMORIUTTHUKY. OcOBEeHHO 3TO OTpa-
kaeTesl Ha KPYITHBIX JIOTIACTHBIX HACOCAX (OceBHIX, 1IeHTPOOEeXHBIX), yC-
TaHOBJIEHHBIX B 3aHU X GIIOYHOrO TUTIA.
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JHa aBaHKaMmepsl, M,
L, = (By— b)/2tg %/, (3.10)

rne By — minpuHa Bono3aGopHoro ¢poHTa, M; b — IIMpHHA JTOJBOASALIEr0 KaHalia No
IHY, M.

[lns obecrieueHst GNIAronpuUATHHIX YCIOBUM pacTeKaHUs ITOTOKA B
pacuIMpgIoiielics aBaHKaMepe ¢ FOpU3OHTAILHBIM JHOM (i = 0) ¥ AHOM ¢
IPAMBIM YKJIIOHOM (i > 0) TpeGyemasg nMHa aBaHKaMephl, M,

L,>4b(y—~1), (3.11)

rie b, — IMpHHA NMpsIMOYTONBHOO NONEPEYHOTO CeUeH NS KaHalla, 9KBUBAIEHTHOIO Tpa-
nelleMIATBHOMY NONEPEeYHOMY CEYSHHIO NOABOAAIIErO KaHAIa, M,

b,= b+ mh, (3.12)

30€Ch M — KO3DPUUMEHT 3T0XKEHUSE OTKOCOB KaHana; b — pacueTHasl ryGruHa BOJBI B
KaHaJIe TIpY pacxXojJe KaHana, paBHOM CYMMapHOU mofaye BCeX YCTaHOBJIEHHBIX Ha CTaH-
LIMM HACOCOB, TO eCTh NMpU paboTe BO03a60PHOIO COOPYXEHUS NOTHBIM (PpOHTOM, M; ¥ —
CTeNeHb pacIiMpeHus NOTOKa, Y = By/b,.

Ecnu dakruyeckas JJIMHA aBaHKAMEPHI MEHBILIE TpeOyeMOit Lg’ <L,

TO pacTeKaHHue MOTOKA B He 6y neT He6IaronpUsiTHRIM (c obpazoBaHHeM
BOAOBOPOTHEIX 30H), & ITOAXOJ, TOTOKA K KAMEPaM — KOCKIM. YTJIbI 1101~
XOAA IIOTOKA § K KAMEPAM HE JIOJUKHBI ITpeBbILIaTh 15...20° (yron rmoagxona
M3MEPSIOT MEXIY OChIO KaMEpHI M HANPaBJICHUEM TCYEHUSA Ha BXOJE B
Kamepy). STH YITIEI MOXHO OIPEeAeUTE IIpU paboTe COOpYKEHUS 11OJI-
HbIM QPOHTOM:

5,-=29,~—(p,-, (313)

rae ¢, = arctg [1,5(by, — b))/ L., 6; = arctg [3(B; — by,)/L,); 3nece B, — paccTosiHie MeXay
OCsIMK aBaHKaMepbl U paccMaTpyuBaeMON BONOIIPUEMHON KaMepbl, M; b, = Bify; by, =
= 2Bb;/By; by = 0,5(1,4KL, + b,); K= 0,1 mpu i =0, K= 0,07 npu i > 0.

YT06H! YyAyYUIUTL pACTEKaHUE MOTOKZ B aBaHKaMmepe, COKpallialoT
IIKMPUHY BON03a60PHOr0 (poHTa By, 2 UTOOLI HE fOTYCKATE OTIOXKEHUA
HaHOCOB, COKPALAIOT U JUIMHY aBaHKaMEpEI.

VYMeHbUIaTh I112aHOBBIE pa3Mephl aBaHKaMEPhl MOXHO JIJIT HACOCHBIX
CTaHLIMM ¢ pasne/ibHOM KOMIIOHOBKOI BOA03aBOpPHOr0 COOpPYXKCHMA,
Yero JOCTUIAIOT, YMEHbIIAasg LIMPUHY BO03a60PHON KaMEph 10 MUHHU-
MaJILHO BO3MOXHOM HpU CKOPOCTH BXOAa BO BCaCHIBAIOMYIO TPyOGy
0,8...1m/c.

TSt HacOCHbBIX CTAHIMM ¢ COBMEIle HHOM KOMITOHOBKOM BO#03a60Op-
HOI'o COOPYXEHUS — B OCHOBHOM 3TO CTAHLIMU GIIOYHOIO TUIA U KAMED-
HEIe C BEPTUKAIBHBIMU HACOCAMU — YMEHBIIUTE WIMPUHY BO03a60p-
HOro ()pOHTA NIPAKTUUYECKY HEBO3MOXHO.

SPpPeKTUBHOE CPEACTBO YIVUIIEHUSA PACTEKAHUA OTOKa B KOPOT-
Ko#i pacliMpsIOLUeiicad aBaHKaMepe M YMEHLLIEHUS OTIIOXKEHUS HAHO-
COB B HEl — YCTPOMCTBO IHA aBaHKAMEDPHB! ¢ OOPATHARIM YKAOHOM [13].
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PHc. 3.5. Cxema pomo3aGopHoro coopyxeHHS HACOCHO#H CTaHIMH HAa TYNHKOBOM KaHaJe ¢
apaHKaMepoii ¢ 0GpaTHBIM YKIOHOM BHa (i < 0):

1 — nonBonsnuis Kanan,; 2 — pacliMpsaiomancs apaskaMepa (/ < 0); 2° — apaHkaMmepa ¢ IPpIMBIM
YIJIOHOM JiHa (i > 0); 3 — KaMepHBIi BOZONPHEMHUK; 4 — ITOABOAAAS Tpy6a Hacoca; 5 — BBIHOCHAS
COPOYIEpXUBAIOIIIA] PellleTKA

JIHO aBaHKaMepb! IIpY 3TOM 6y/eT BblllIe JIHA KaHalla Ha BbICOTY IIOpOora
hy.
Ha ycnoBus pactekaHus oToKa BIUSIOT CTENIEHb PACIIMPEHUS y =
= By/b,; OTHOCUTEbHAS] BLICOTA IOPOTa aBaHKAMEDPBI p = A/ h (h — riy-
6MHa BOJBI B KaHAJIE); JUIMHA Y9acTKa C OGpaTHBIM YKIIOHOM L.
CyueToM aTOro npewiaralor caeIyroLylo METONMKY pacyera aBaHKa-
Mepbl ¢ OGpaTHbBIM yKIIoHOM paHa (npemnoxeHa H. H. HaxnamopnM,
MI'VII). [TonHas miuHa aBaHKaMepsl, M (puc. 3.5),

La=Ll +L2, (314)
rae L) — WiMHa yJacTka ¢ o6paTHLIM YIJIOHOM logp, M; L, — AJiMHa yYacTKa, Ha KOTOpoM
JAHO aBaHKaMEphl COTIPATAIOT ¢ JTHOM BOJONPHUEMHON KaMEphl, OOBIUHO YKIIOH 31€ech nps-
Moit: i = 0,2 wim 0,25.
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3a pacyeTHbIN pexXUM MPUHUMAIOT pabOTy BOI03a60PHOTO COOPYXKe-
HUSE TIOJHBIM GPOHTOM. [1pH U3BECTHLIX pa3Mepax MOIEPEYHOTro ceye-
HUS MONBOISIICIO Kanana b, m, h SKBUBAICHTHYIO IMUPUHY KaHana b,
BBIUMCIIAIOT 1O (opmyite (3.12). 3atem, 3Hast WIUPUHY BOIO32GOPHOIO
(dpoHTa By, HAXONAT ITTyOUHY BOZIBI /1, B KOHIIE YIaCTKa aBaHKAMEPbI €
06paTHBIM YKIIOHOM JIHa, TO €CTb Ha IPEGHE 1HA aBaHKAMEPEL. 4, MOXHO
MPUOTIKEHHO HATH IO (hopMyIie

ha=(1,2...1,4)(hb,/ By) (3.15)

WY, OIycKast pAaBEHCTBO THAPABINYECKUX YKIIOHOB B ITOIBOAALIEM Ka-
Haie (TP paBHOMEPHOM JIBIDKEHUU) U B aBaHKaMepe, U3 YpaBHEHUSA

Al - B2 - Byh, =0,25B3, (3.16)

e A=B§, /(4m3 Rz); 31eCh 0 — IUIOIMAb MONIepeyHOro CeueHUs MOABOMSILLIETO KaHaa,
M, 0 = bh + mh?, R — ruipaBludecKuii pafuyc ceueHUs, M.

VpagHeHue (3.16) Mpoliie BCETo periaercst METOIOM ITOCIENOBATEb-
HBIX IIPUCTVKEHUH, OOBIYHO NOCTATOYHO IBYX IPUGIIIKCHUIL:

nepsoe #, =(By /44)*%;
BTOpOC A=[0,25B + By, +(K)* / A2

3Has h,, MOXXHO OIPEIENUTb BHICOTY IIOPOTa aBAHKAMEDHL A, = h — h,,
a3aTeM ¥ OTHOCUTEJIBHYIO BLICOTY ITopora p = A /h.
JlnvHa yyacTka aBaHKaMepsl ¢ 00paTHBIM YKJIOHOM [Ha, M,

_p | LI3Gy-D-vp
L= b{m} (3.17)

Ota hopmya ABIAETCH AHATUTUYECKIM BEIpaXXeHUEM 3aBUCUMOCTH,
npencraBieHHON B [13] Ha pucyrke 39. O6paTHRIN YKIOH JHa aBaHKa-
MEDBI ipgp = A/ L1, HO €0 HE CIIERYET IenaTh Kpyye 0, 1.

JUinHy yyactka L, HazHavatoT He Gonee (0,3...0,4) L,. Jlns obnerye-
HUS COMNPSDKEHUSE IPEOHS THAa aBaHKaMEeph! ¢ IHOM BO103a00pHOM Kame-
PBI 1[eJIECO00PA3HO JHO MOCHeTHER yeTpauBaTh ¢ MOAbEMOM K aBaHKa-
Mepe (cM. puc. 3.5). B KOHIIe pacyeTa HaxomsIT 061 YO JUIMHY aBaHKaMe-
PHI L, 1o (hopmye (3.14), 3aTeM LIEHTPAIbHBII YTOJ KOHYCHOCTH

o = 2arctg [(By — b)/2L].

YroJ o He JoKeH MpeBsIath 40...45°.

ITpu ycTpoiicTBe 0GpaTHOIO YKJIOHA HA POBEPAIOT, YTOOHI CKOPO-
CTH TeyeHUd Ha IpeOHE JHa aBaHKamephbl IPHU JIOOBIX BO3MOXHBIX
YPOBHAX BOAB! B NMOABOAALIEM KaHane U peXuUMax paboThl CTaHIMH
Gbinn He MeHee ueM B 1,2...1,3 pasa Mewblire CKOpPOCTEM TEYECHUS BIIO~
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BOISAIIEM KaHAJE [P COOTBETCTBYIOWEM pexuMe. Henb3g gornyckarh
TeueHHe Ha IrpebHe aBaHKaMephl KaK Yepe3 HEMOATOIUIEHHEIA BONO-
CJIUB.

JIns yyquieHUs yCXOBMIL BXOZIA ITOTOKA B BOIONIpUEMHBIE KaMEphI B
OTHENBHBIX CIIYYASIX MOXHO IIPUMEHUTH BOIOIIPUEMHUK C KPUBOJIMHEN -
HBIM (POHTOM, KaMephl KOTOPOI'0 Pa3BOPauyUBAIOTCs B COOTBETCTBUH C
YIJIaMH ITOJXOMA ITOTOKA K HUM. YTTIBI [TOfIX0a MOTYT OBITh OIIPEACIICHEI
o dpopmyie (3.13).

Crroco6 XOHCTPYHpOBaHUS KPUBOJMMHEHHOI'O hpoHTa AeTaNBHO U3-
noxeH B [13]. BomonpueMHUK ¢ KPUBOJUHEHHEIM (PPOHTOM MOXET
6BITh MPUMEHEH ITPY pas3fe-HON KOMITOHOBKE 3MaHUS U BOLO3a60PHO-
ro COOPY:XeHUS, a MHOTIA Y IIpU COBMEIUEHHO NX KoMITOHOBKE. ITpak-
TUYECKM KpailHUe BogoIpreMHbIE KaMephl HE CleayeT pa3BopaulBaTh
gosee yeM Ha 35°. CrenyeT OTMETUTD, YTO KOHCTPYKIIUA COOPYXCHUS
IIpY 3TOM ycioxHsieTes (cM. [9], c. 307).

ITpu cTemeHsIX paciuMpeHUs y > 4...5 BO3MOXeH c60il TCUECHUS B
aBaHKaMepe Jaxe Ipy paboTe COOPYXKEHHS MOTHBIM (ppoHTOM. YT06bI
YIyYIIUTh pacTeKaHUe MTOTOKa B 3TOM Cily4ae, MOXHO MPUMEHUTE Ha-
IpaBngoye creHku (cM. [9], ¢. 309) wnu o6paTHEIA YKIIOH aBaHKaMe-
PBI B KOMGUHAI[UU C 3TUMU CTEHKaMU.

JIng tex Xe ueneil — ynyqlIeHUs pacTekaHUs MoToxa B aBaHKaMe-
pe — MOXHO yCTpauBath IOMepeyHbIe cTeHKU (cM. [9], c. 310).

Ecnu B mogBomgIuMii KaHaN U3 BONOUCTOYHUKA MTOCTYIIACT 6OJb-
1I0€ KOJNMYECTBO cOpa, TO OYMCTKA COPOYAEPXMBAIOIIMX PEIIETOX
(BepTUXAJbHBIX WM HAKJIOHHBIX), PACIIONOXEHHBIX B BONOIPUEM-
HBIX Xamepax, 3aTpynHsaercd. B 3TUx ycloBHAX 1enecoobpa3Ho pe-
IHETKU U3 XaMep BEIHOCUTH B CIIELMATFHOE COPOYAEPKUBAIOIIEE CO-
opyxeHre CYC, KoTopoe paclojiaraloT B aBaHKamepe TakK, YTOOLI
ry6MHa BOABI M IIMpUHA aBaHKaMephl B MecTe pacrojioxenus CYC
obBecITe YUBAIHU JOIYCTUMBIE CKOPOCTU TEUEHUS B pellIeTKax U Tpebye-
MO€ KayeCTBO OYMCTKHU ¢ IMTOMOIUBIO PElIeTKOOYMCTHEIX MalIUH. Pe-
etk B CYC 1enecoo6pa3Ho ycTaHaBIMBaTh HAKJIOHHO (IO YIJIOM
75...80°) K rOPU3OHTY, CILIOMIHBIM QPOHTOM IS 06IErYeHUS UX OYM-
CTKM, UCIIOJNb3yd pelleTKOOUMCTHRIE MamuHel Tunma PH (cM. [9],
c. 202).

ABaHxaMepy mepeq CYC BBITOIHSIOT JTU60 ¢ rOPHU3OHTAIBHBIM
IHOM, TU60 ¢ 06paTHBIM YKJIOHOM [Ha HPHU yrjiax KOHYCHOCTHU He€
6osee 40...45°, 4To6B! OBECIIEYUTE ITOJTHOE pacTeKaHUe IMOTOKA 110
BCEMY POHTY COPOYAEPXKHUBAIOIIUX PEIIETOK U TEM CaMbIM paBHO-
MEpPHOE 3aCOpEeHME PEIIeTOX U 6IaronpuaTHhIE YCIOBUS UX OUHCT-
k. Yacro mupuny gpporra CYC mpMHUMAIOT paBHOM IIMpUHE BO-
nosa6opHoro GpoHTa By. JInuHa yyacTka aBaHkameps! 3a CYC or-
penensiercs ycroBugMHu corpsxxkeHuss CYC ¢ BogonmpUeMHUKOM Kak
mno B%pmxann C YKJIOHOM fiHa He 6onee 0,2, Tax U B raHe (cMm. [9],
c. 310).
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3.4. BOKOBbIE BOJO3ABOPHbIE COOPYXEHUA
HA TPAH3UTHbIX KAHAJTIAX

B0103a60pHBIE COOPYKEHUS Ha TPaH3UTHBIX KaHaax pacIiolaraior
HEMOCPENCTBEHHO Ha 6epery KaHana. OHU COCTOAT B OOLLIEM ClIyyae U3
KOBIIIa, COMPATAIOLIEro KaHal ¢ BOJOTIPUEMHUKOM, CaMOT0 BOAOIIPUEM-
HUKa, U3 KOTOPOro BoJia 3a0MpaeTca BCAaCHBAIOIIUMU TPYGaMU HACOCOB.
DT BOA03a00PHBIE COOPYKEHUS YCTPAaUBAIOT OOBIYHO JTSL CTAHLIMMA Ma-
JIOi M cpenHeit moaayu (puc. 3.6).

ITpu nmoxaye Hacoca o 0, 1...0,2 M3/c Bogo3a6opHOE COOpYXKeHKe MO-
XeT ObITh IPOCTeIIero TUIA C PacIIONOXeHUEM BCachIBAIOIIUX Tpy6 Ha
OTKOCE KaHala. PaccTositHue MeXIy OCSIMHM BCAChIBAIONIMX TPYO MPUHU-
maior He MeHee (3...4)D,,. 3ariybienye moj MUHUMATLHBLIA YpOBEHb
BXOJIHOTO OTBEPCTUA HOJIKHO ObITh 1,50,,, HO He MeHee 0,5 M Ipu cko-
POCTAX BXOJIa BO BCACKIBAIONIYIO TpyOy He Gonee 0,6...0,8 M/c u ckopoc-
TSIX B TPAH3UTHOM KaHaje He 6oree 1,2 M/c.

JLis 3aiepXXaHus Mycopa Ha BXOJIe BO BCACHIBAIOLINE TPYObI IIpeycC-
MaTpUBaIOT PELISTKU; YTOOHI YMEHBIIUThL 3aCOPAEMOCTb PElIeTOK, 1ie-
J1eco06Pa3HO CKOPOCTh BO BXOJAHOM OTBEPCTHM BcachlBaromlei TpyOsl
Ha3HayaTb MEHbIle CKOPOCTH B TPaH3UTHOM KaHajle. PekoMeHnyioT
MPOMbBIBATH PEIIeTKH OOpaTHBIM TOKOM BOJIEI.

BxonHoe oTBepcTHe BeachiBatowIeH TpyGhl YCTPAUBAIOT B TOPU30H-
TaJIbHOM TnockocTu. Creayer n3berars 3arnybiaeHUst JHA TpaH3UTHOTO
KaHana B MeCTe YCTPOMCTBA COOPYKEHWS.

CrecHeHMe BCAaCHLIBAIOIIMMU TpyOaMU, CIYXeOHBIMA MOCTUKaMU U
HaIpaBJgIOUMMN KOHCTPYKIMAMM DPELIEeTOK IOINEpeYHOro CEYEHHUS
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Puc, 3.6. Cxema Gokoporo BOJ10326GOPHOT0 COOpYXeHNS HACOCHOM CTaHIHH ¢ BHICTYNIOM ()
H 6e3 BbicTyNA (6):

1 — KaMepHBII BOROMPUEMHHUK; 2 — KOBUJ; 3 — TpaH3UTHBIM KaHaT, 4 — BBICTYI
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KaHaJia JOJDKHO OBITh He 6osiee 5 %. B TPOTUBHOM cllydae BcachiBalolve
TpYOBI pacnoiaraloT B KOBLie-yIy6ieHu!, ycTpauBaeMoM BHYTpHU Oe-
pera kaHaya. PazMephi Kosila JOJDKHBI OBITE MTHUMAIBHBIMU.

Tpu nonave nHacoca Gosnee 0,2 M?/C ycTpauBaloT BOAOIIPUEMHHUKY Ka-
MEPHOTI'0 THIIA (CM. pHC. 3.6).

IIpu conpsbkeHUY KaMepHBIX BOXONPUEMHHUKOB € OTKOCaM¥ KaHaia
00pa3yIoTCs KOBLIYU, KOTOPhIE B YCIOBUSX O0IBLION MYTHOCTY BOIKI MH-
TEHCUBHO 3aWISIOTCS. DTo HapyllaeT IToiaqy BOABI, a MHOTA OHA IIpe-
Kpataercs poobure. Haubonee TxXenbIi pexxM — OTCYTCTBHE 3a60pa
BOJIBI, KOTZia He paboTaloT Bce HACOCH Ha CTaHUMU. B 3ToM ciiydae KoBuI
MpeBpatliaeTcs B Tpope3b BHYTPH Oepera kaHana. B Heil mpu obrekanuu
[MOTOKOM BEPXOBOTI0 YCTYIIa BO3HUKAET BOXOBOPOTHAS 30Ha, Tie Y BhIIa-
JAI0T HAHOCH (cM. pHC. 3.6, 6). UToGH CHU3NUTE 3alJieHHe G0KOBOrO BO-
L03a00pHOr0 COOPYXEHU Y, pa3Mephl KOBILIA yMeHbLatoT. JUTsS 3Toro He-
06X0MO [MpUGIN3NTL BOXOIIPUEMHMK K pycity Kanana. I1pu ckopocTsx
TEUYEeHUS B TpAaH3UTHOM KaHaje fo 1,2 M/c ochk BoIoNIpYeMHYKa LETeco-
00pa3HO OpHUEHTHPOBATL MePIEHAUKYIIPHO K ocH KaHana. I[Ipu 6ojee
BBICOKMX CKOPOCTSIX TeYEeHUS paclloNoxeHHe Boao3abopa MOXeT ObITh
VIHBIM.

Tlpu TakoM pacronOXeHUH BOROIPUEMHUKA MMEET MECTO KOCOi
[TOJIXOJ [TOTOKA K KaMePaM, UTO BhI3bIBaeT 00pa30BaHye BUXpell B HUX.
Yrtobsl He noMycKaTh BUXpeoGpa3oBaHusl B KaMepaxX, Heo6XoauMo Npe-
AycMaTpuBaTh yCTpoHCTBa, BRIpaBHUBAIOIINE [TOTOK HA BXOAE B KaMephI.
3TO MOT'YT OBITE OOBIYHEBIE COPOYAEPKUBAIOILINE PELIETKI, U3TOTOBIEH-
HBIE U3 TUJIOCKUX CTEpPXHeil, ¢ OTHOLIEHUEM LIVPUHBI CTEPXHS K ITpOo-
CBETY MEX]y CTepXKHAMHU oKoo 1,3, Ho He MeHee 1. B atoM ciiydae pas-
MepBI BOZOIIPUEMHBIX KaMep U paclojioXeHHWe BCACHIBAIOMIMX TPYO B
HUX ONPEAesIOT TaK Xe, KaK M JUis BOAOIIPUEMHUKOB Ha TYIIMKOBBIX
KaHaJjax.

YTo6Hs YMEHBIIUTE 3auieHre GOKOBOIo BoJI03a0OPHOro COOpyXe-
HuA npu Bogootbope Q,./0p=(0,1...0,15) (0O, — Nogaya HACOCHOM
ctaHuuu, M3/c; Oy — pacxoJl B TPAH3UTHOM KaHaJle Bblllle Bofo3abopa,
M3/C), peKOMEHAYIOT yCTpanBaTh BBICTYIT y Gepera KaHaia, poTHBOIIO-
JIOXKHOTO BOXONPUEMHUKY (CM. puc. 3.6, a). llupuna BeicTyna, M,

B,>(0,25...0,3)b,,

rae b, = b+ mh; b — mMpyUHa TpaH3NTHOTO KaHaja 1o IHY, M; m — Ko3hduLMeHT 3aj10-
JKEHMSA 0TKOoCa KaHaja; # — IJ1lybyHa BOIbI B Kagalle, M.

BricTyn coxpaHsieT MpUMEPHO MOCTOSHHOM TUTOLIAb MTOMTEPEYHOT0
CeYeHMsI KaHala U, KaK CJIe[ICTBYE, He JIOIyCcKaeT YMEHbIIIEHUE CKOPOC-
Tel TeyeHUs B KaHaJle Y BO03aGOpHOro CoOpyXeHHs U BhINaieHUe Ha-
HOcOB. TIpy 3ToM IIPOMCXOAUT NMEPEXO]] ¢ Tpare HeUAATLHOIO MToNepey-
HOTO CeyeHHS KaHaJla Ha CeYeHUE HECUMMETpUIHOM (HPOopMEI B CTBOpE
BoONpUeMHUKa. OTHOBpEMEHHO C 3TUM BBICTYIT CO3AET UCKYCCTBEH -
HBI} ITOBOPOT pyciia KaHajia NpU paciofoXeHUH BON03aBOPHOro co-
OpYXeHUs Ha BOrHyToM Oepery. B pesynprare 3TOro Bo3HUKAET Mone-
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peuHasg IMPKYISALY, Mo BIUIHUEM KOTOPOH AOHHBIE CIOM JIOTOKaA,
HaudoJiee HACKIILEHHBIE HAHOCAMY, HAIIPaBISIIOTCS K IPOTUBOIIONOX -
HOMY 6epery ¥ BMeHblIel CTelleH U IPUHUMAIOT YUacTHe B TUTaHUH BO-
JIOTIPUEMHHKA.

IIpu ycTpoiiCTBe COOpYXeHHS peKOMEHAYIOT:

[PUHUMATD IUTOIAAL IONePEYHOro CeYeHUS KaHajla B CTBOpe BOO-
nmpuemHuka Ha 10...15 % Gosplire TUToaau KaHasia BHILLE COOPYXKeHUS,

Ha3Ha4aTh yroJ II0BOPOTAa OCU TPAaH3UTHOI'O KaHaa Ilepeji Coopyxe-
HueM He 6onee 15°) a 3a HUM — He Gonee 20°;

OCYILIECTBIATE COMpsDKeHHEe OOKOBBIX YCTOEB BOAOIIpHEMHMKA C OT-
KOCaMH KaHaJa KaK HRIPSAIOIUMY CTeHKaMM, TAaK U KOCBLIMH IUTOCKOCTSI-
MHU;

YCTaHABNUBATE HAa BXOZE B KAMEpHI CIICIMANIbHbBIE 3aTBOPhI, UTOOH HE
JIOTIYCKATD OTTOXEHHST HAHOCOB B KaMepaX IPU OCTAaHOBKE HACOCOB;

TIpeAycMaTpuBaTh KpeIuleHUe IPUMBIKAIOIUIMX K BOAOMPUEMHUKY
Y4aCTKOB KaHaJsla, BKJII0Yas BBICTYII, YTOORI HE IOMYCKATh UX pa3MbIBa.

Ecnu nHo BononpHeMHOM KaMephl OKa3blBaeTcsl HUKe JHA KaHara,
TO HEOOXOMUMO UX COTIpATATh B TIpeie1aX BOIONIPUEMH 0 KaMephl, TIpH-
JlaBasi IHY KaMephpl YKJIIOH B CTOPOHY BcachiBatoiuei Tpy6nsl Hacoca.

Ilpu Bogoot6ope Q,./(Qy>0,2...0,25 Ha TPAaH3UTHOM KaHalle HUXe
BO03a60pHOI0 COOPYXXEHUSA YCTPauBalOT NOATIOPHOE COOpPYXeHUe, a
1pu O,/ Oy < 0,1 KoBLI iENa0T KaK MOXHO MEHBILIE U BOODILE €ro He
YCTpauBaloT, AOIyCcKas He3HAYUTEBHOE CTECHEHWE BOXOIIPUEMHUKOM
pycia KaHana. Eciy KoBIII Bce-Taky HeO6XOMUM, TO ero ITABHO COMpsi-
raloT ¢ OTKOCAMM KaHajia — B BepXHel yacTy YIioM 5...6°, a B HUXKHe
10...11°. KpoMme Toro, KpendT y4acTKM KaHaia, IpMMbIKaIOLIHUe K BOLO-
IPUEMHUKY.

3.5. NPUMEPbLI PACHETA
Npumep 1. PACYHET NOABOASAILEIO KAHANA

Hcxoonvie dannvie. HacocHast craniys 3a0MpaeT Boay U3 BOLOXpaHU-
Jvia. Boaa K cTaHuuM NopaeTcs TNOABOIIILIMM KaHanloM IUIMHo 80 M.
OTMmeTKM ypOBHE BOABI B BOKOXpaHUNIUIIE: MUHUMAaNbHasA — 27,00 M,
MakcuManpHasg — 30,00 M.

B ronose xaHana HaxoauTes peibosaumrHoe coopyxenue P3C. g
CBSA3Y ¢ HACOCHOI cTaHIMeH BAONEL OfHOro 6epera KaHana IpojoxeHa
llopora UIMPUHOMA 5 M, I10 APYroMy Gepery ycTpoeHa 6epMa LUMpUHOR
1,5 M, mpeBpliIaonias MakCUMaIBHBIA ypoBeHb BOAL Ha 0,4 M, 6epMbI
KaHana ropH30HTaNLHE. YPOBHU BOAK B KaHaNe ¥ (OpMbI CBOGOIHOIM
TIOBEpXHOCTHU OINPeAENIOTCS ONIOXKEeHUEM YpOBHEN BOIBI B BOJOXPAHU-
JIMIe ¥ Nonavyed HacOCHOW cTaHUWK. ['pyHTHI, B KOTOpPHIX NIPONTOXEH
KaHaJ1, — CyIrIUHKY ¢ IIOTHOCTEI0 1900 Xr/M?3, OmHOpORHLIE, He conep-
XAT JIerKOpacTBOPUMBIX COJiel, ymnenpHOE CcHellleHue TPyHTa ¢ =
=17 xl1a. Bona B BOJOXpaHUTHIIIE OCBETNEHHAS, OAHAKO HAHOCH! B
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KaHaJ MOTYT ITOCTYIIaTh B IeproJi BONHOOOpa3oBaHus U NepepaboTKu
Oepera.

Pacxonbl Bozibl B KaHajle ¥ COOTBETCTBYIOLIME UM YPOBHU BO/BI B BO-
JIOXpaHWINILE IPYBEIeHH B Tabsuie 3.6.

3.6. YpoBHu BOIbI B BOJOXPAHMIHIIE H PACXOALI B KaHaJe

Meproast YpoBHU BOXBI 3a NEPUOT, M Pacxong::&a;)(B;,g(})cnonaqa
10.04...20.05 27,0...30,0 2,1
21.05...20.06 30,0...28,0 4,2
21.06...20.08 28,0...27,5 6,3
21.08...10.09 27,5..27,0 42

Npumeuanne. Koadduiument popcuposanns pacxona k, = 1,2,

Tlopadok pacuema. XapakTepuCTUKH TIOTIEPEYHOTO CEYEHUS U YKIIOH
JTHa KaHaJIa OMpeNeNsiioT TI0 MAKCUMATBHOMY pacXony Omax = 6,3 M3/c,
YTO COOTBETCTBYET MaKCHMaJIbHON opauHaTe rpadpvka BONOIOHAYM
craHuuy. Pyciio kanana semisiHoe. IIpyHUMaIOT TpanereuaalbHoe 110~
TiepeuHoe ceyenue. s pacyera GepyT:

KO02(pPUIIMEHT 3a/I0XKeHUS oTKoca m = 1,5 (cM. Tabn. 3.5);

KO3 PUIINEHT LIEPOXOBATOCTH pyciia # = 00,0225 (cMm. ¢. 60);

OTHOCUTENTBHYIO LLIMPUHY KaHaa 1o Ay 3 = 3;

JOTyCTUMYIO HEPa3MBIBAIOLLYIO CKOPOCTH JUTS CBS3HBIX FPYHTOB V,, IPU
KoadduivieHTe yenosuii pabotsi &, = 1, ¢= 17 xIla v rryGuHe ot | 110 3 M:
v, = 1,3...1,5 M (cMm. Tabn. 3.1; 3.2), B narHOM citydae p = 1900 xr/M>, k. =1,
T1I03TOMY 3HAYEHUE CKOPOCTH U3 TabIUIIBI HYKHO YMHOXWUTE Ha KO U~

LIMEHT, paBHbIi 4/(p-1000) /1650 |k, =,/(1900-1000) /1650 v1=0,74,
vp=(1,3..1,5)0,74 = (0,96...1,1 1) m/c.

3a pacueTHOe NPUHUMAIOT HECKOJIBKO MEHblIIee 3HAYeHe CKOPOCTH
Vpaca = 0,9 M/C € y4eTOM TIpOTIycKa (popCMpOBAHHOrO pacXoaa Oypope-
ILronags XXUBOro ceyeHy i KaHana

0= Qmax/vpacu =6,3/09=7 M2
LIupyna kaHana no aHy NpeABapUTeNbHAS
o = bh + mh*= h*(B + m),
b=Bh=BJw /(B+m)=37/(3+1,5)=3,74 m.

Ilpunumaior b = 4 M.
I J?IGHHy BOJIBbI B KaHalle OTIPEAeIISIOT, UCTIONb3Ys hopmyny o = bk +
+mh?;, 7=4h+ 1,52 oTkyna
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_ 2.4.1.5.7
P L TEAA Y B

2-1,5 -

Ilpy sSToM OTHOCUTENBHAd IMMpUHA KaHana Mo AHY B=b/h=
=4/1,2= 3,32, uTo 6IM3KO K peKOMEHyeMOH.
CMOYEeHHBIH TTepuMeTp

y=b+2hJ1+m? =4+2.1,21+1,5* =8,33 M.

I'uppaBmuueckuii paguyc R=w/x =7/8,33=0,84 M.
V101 1Ha KaHana HaxofAT 1o popMylie O=w CJRi;
i= 0¥ (w?C?R) = 6,32/(7%- 42,7%- 0,84) = 0,00053,
rae C— koapduuvient lesn, C= R/n=0,84%21/0,0225 = 42,7 m%3/c.

y=2,5n-0,13-0,75JR(n-0,1)=
=2,5,/0,0225-0,13-0,75,/0,84 (,/0,0225-0,1)=0,21.

Koapdunment lle3n MoXHO TaKKe OIIPEASIUTE U IT0 TUAPABIUYEC-
KOMY CITPaBOYHUKY.

7151 TOro 4TO6HI ONTpeAeIUTh INTyOMHEI BOABI A B IOABOASLIEM KaHane
IIpY paBHOMEPHOM ABUXEHUU, HO ITPM APYTMX pacxomax: 0= 2,1 m3/c,
4,2M3/c, Ogope> HYXHO TIPOBECTH COOTBETCTBYIOILME TUAPABTUYECKUE
pacueTsl KaHana 110 dpopmyne Q=wC+ Ri TPY U3BECTHBIX TaHHBIX: KO-
s duumente urepoxoatoctu n = 0,0225, impuHe 1o aqHy b= 4 M, Ko-
s durenTe 3anoxeHus orkoca m = 1,5, ykione aHa i = 0,00053. Pe-
3YABTATE] paCYETOB IPUBENEHE! B TAbULE 3.7.

3.7. Pe3ynsTaThl pacuera KaHajia

- YpoBeHb BOIOB
epron paboTH | B BOXOXPAHWIMILE

on o © 0, M/ hm By g

LYB. M

10.04...20.05 27,0...30,0 2,1 0,68 1,38...4,38
21.05...20,06 30,0...28,0 4.2 0,98 4,2.2,2
21.06...20.08 28,0...27,5 6,3 1,2 2,2...1,7
21.06...20.08 28,0...27.5 8.4* 1,38 2,2..1,7

21.08...10.09 27,5..27,0 4,2 0,98 1,7..1,2
* MopcypoBaHHbIit GakTiHueckHit PAcXod Ofpone = kyyOmax =1,2- 6,3=7,56 M3/c,

Yrob651 06eceYUTh 3a60p HEOOXOIUMOT0 KOJIMYECTBA BOJBI B ITOJBO-
IAIUAA KaHal U3 BOOOXpaHWIMILA, Ha3HayaloT OTMETKY AHa KaHana B
€ro royiose. IIpeBbillleHWe OTMETKU YPOBHS BOIBI B BONOXPaHUIIUILIE
TIPUHSITO, KaK [1JI1 GOKOBOTrO IMOATOMNJIEHHOrO BOAOCNABa C IIHPOKUM
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TIOPOIrOM C YYETOM I10Teph Hariopa B peibo3arpaaurese. [1pu paBHOMep-
HOM ABVXKEHVH BOIBI B KaHaJe OTMETKY AHA B TOJIOBE KaHala OTIpefie s~
IOT KaK pasHOCTh OTMETKY MUHUMAILHOTO YPOBHS BOAB B BOAOXPAaHM-
JILIE 32 pacUCTHHI EpUOA U IJIyOMHEI BOABI B KaHale, COOTBETCTBYIO-
el popcupoBaHHOMY pacxony (710 rpaduKy BOAONOAAUM CTAHIIUN)
IpY paBHOMEPHOM JBMIKECHVU.

Tnva kasana =[ VB, — hyope — 0,06 = 27,0 — 1,38 — 0,06 = 25,56 m.

DTO ¢henaHo ¢ 3aITacoM IJIS TOTO, YTOOBl UMETh BO3MOXHOCTE 00¢ec-
TIeUHTh HAJEXHBIM 3a00p BOABI U3 BOAOXpAHWINLIA B TOABOASAIINI Ka-
HaJI B JII000# Nepuon paboTh! CTAaHITMHU ITIPU MUHUMAJILHOM YPOBHE BOABI
B BofioxpaHuiuie. OIHAKO MpY 3TOM B KaHale (pakTHyecKue IiyOuHb!
hg, OynyT GOJIbLIE PACYSTHBIX MPAKTHYECKU BO BCEX MEPUOAAX, TO €CTh
IBWDKeHUE BOJBI OyeT HEpaBHOMEPHBIM, € 00pa30BaHUEM KPUBBIX [10/-
TIOpa, CKOPOCTH TeUeHUsT OYAYT MeHblUe pacdeTHLIX. DakTuuecKue riy-
GUHBI BOIB! B KaHane hiy, =] YB —[Ha xanana — 0,06.

Npumep 2. PACHET BOAAJO3ABOPHOIO COOPYXEHWA
HA TYAIMKOBOM NoABOAALEM KAHATE

Hexoonbie dannbie. Bona K HACOCHOM CTaHITMM 67104HOTO THUTIA [TOCTY-
ITaeT 10 OTKPLITOMY MOABOJSIIEMY KaHaly TpallelleMIaIbHOTO MOoIe-
PEYHOIo CeueHUS LIMPUHOM IO AHY b= 4 M 1 KO3(hPUITMEHTOM 3aN0Xe~
HMS OTKOCOB m = 1,5.

Ha craHimmy ycTaHORIEHB! YeThipe BEPTUKAIBHBIX LIEHTPOOEKHBIX
nacoca Mapku 80BII-2,5/40 ¢ mopaueii 2,1 m3/c. Tny6uHa BOAK B 1101~
BOAdAnIeM KaHane npu Q. = 8,4 M3/c h = 1,38 M (TIpy MUHUMATIEHOM
YPOBHeE BoAB! B BofoxpaHmwinie). OrMerka Ha KaHana y Bo03ab0OpHO-
IO COOpYXeHMst paBHa 25,52M (ykioH aHa xaHama 0,00053, nnvna
kKaHasa 80 M). OTMeTKa MUHUMAJBHOIO YpPOBHA BOIBI B KaHaie

LVYB,in = 26,90 M, MakcuMansHOTO ypoBHS Boabl] YB ., = 30,00 M. O1-
MeTKa 6epMbl KaHaua ¢ 3anacoM 30,40 M.

Ilopsdox pacuema. BonoipueMHUK Bo/103a00PHOTO COOPYXEHUSL CO-
BMEIIIAIOT CO 3IAHMEM, TaK KaK Ha CTAHIMM YCTAHOBJIEHB! BEPTUKANL-
Hble Hacock (cM. puc. 3.5; 5.3). PaccrosiHue B ocix MexX Iy HacocaMu /. =
= 4,2 M, MO3TOMY UIMpPHHA BOAOIIPHEMHON KaMepH

by =loc —bs=4,2—1,2=3,0mM,
e by — TomHa GbIKa, ¢ yUeToM 11a30B IAy6Hoit 0,3 M KaXAblit npuHUMalOT 1,2 M.
LIupuHa Bomo3abopHOro (ppoHTa COOPYXEHHUs
By=bauntbs(n—1)=3-4+1,2-3=15,6M,
[€e # — YUCIO0 HACOCOB Ha CTAHLIUHU, n = 4.
OTMETKY BEPXa BOJONIPUEMHUKA TIPUHUMAIOT PABHO OTMETKE Bep-
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Xa IToa3eMHOM YacTH 3nanua 31,15 M, a OTMETKY 1HA BONONIPUEMHO Ka-
MEpH — paBHOM OTMETKe HM3a BeachiBalolei (monBoasieil) Tpyosl oc-
HOBHOIO Hacoca Ha cTaHuuu 23,16 M, ITOSTOMY BBICOTa ObIKa paBHa
31,15~23,16=7,99 M.

3arnybneHre BXOMHOIO OTBEPCTUS BCACBIBAIOIIEH TpyOBl IOIKHO
OBITh HE MEHEE

§=0,7v5 B =0,7:0,56-1,25%° =0,44 m,

[IE Vg, — CPeaHsiA CKOPOCTb BO BXOXHOM OTBEpPCTUM OGeTOHHOI Bcachipaloliei Tpy6hl, M/c;

Vax = 0/ = Of (buhtd = 2,1/(3,0 - 1,26) = 0,56 m/c,

rae hy — BoicoTa BxogHoro otBepcths 0,85 M; b, — IUMpHHa BXOXHOTO OTBEPCTHS, B HaH-
HOM CNYYae byy = byay= 3 M.

DaKTUYECKOe 3arTy6IeH1e BXOTHOI'O OTBEPCTHS
s=[YB, i, —JIHa KaMepBl — Ay, = 26,90 — 23,16 — 1,26 =2,48 ™,

YTO 3HAYUTENBHO 60J1bIlIE MUHUMAIIEHO pexoMeHayeMoro 0,5 M.

Kaxayio BononpyueMHYIo KaMepy 000pyaYIOT PEMOHTHBIM 3aTBOPOM
Ha BXOJ€ BO BCACHIBAIOLIYIO TpyOy M Ipyboil CopoyaepxXUBalole pe-
1ieTkoi. PaaMeprl oTBepCTHS, MEPEKPHLIBAEMOI0 3aTBOPOM, OMpenens-
FOT LIMPUHOM BOJONpHUEMHOM KaMeph! 3 M U BBICOTOI BXOAHOI'O OTBEp-
CTUS BCACKIBAIOLLEN TPYOBI

By =1,4d,=1,4-0,9=1,26 M.

[TpUHUMAIOT pa3Mepbl OTBEPCTUS Ay by, = 1,25 3 M.

JU1s yeTaHOBKY peMOHTHOTO 3aTBOPa B OBIKAX yCTpauBaloT a3kl [Jiy-
6uHoit 0,3 M 1 upuHoii 0,4 M. I'py6yio copoyaepKUBaIOIIYIO pELIETKY
PACIONATalOT BEPTUKANLHO B ITa3bl. PelreTky BHITOMHSAIOT U3 ITOJIOCOBOI
CTANY LWMPHHOM 80 MM, TONIIMHOMN 6 MM, paCCTOSTHUE MEXKY CTEPXKHS~
MM NpHUMaloT He 60siee 0,03 .D,, = 0,03 - 1000 = 30 MM (D, — nrameTp
paboyero kosneca Hacoca 80BILI-2,5/40).

PasMmepri BononprueMHOro oTBEPCTHS, IIEPEKPHIBAEMOr0 pelleTKOM,
horsbeaw = 1,5°3M. Ilnonmians BOmONPUEMHOIO OTBEPCTUS Worg
= 4,5 M2. BbIcoTa OTBEPCTHS IPUHSATAa HECKONBKO GONbIIE, YeM BHICOTa
BXOJJHOT'O OTBEPCTHUS BCACKIBAIOLIEH TPYORL.

TpebyeMast oA BOAOI PUEMHOIO OTBEPCTH S

Oors = 1,25 Quk/Vors = 1,25 2,1 - 1,2/0,7 = 4,5 M2,

roe Q, — pacueTHas rofava Hacoca, 2,1 M3/c; k — KoahPUIMEeRT, yUMTHIBAIOLINH CTec-
HeHMe OTBEPCTHS CTEPXKHAMM pellleTKH, TIPUHUMAIOT 1,2; Vo — CKOPOCTE B OTBEPCTHH
Tipy 3a00pe BOIbI U3 KAHAJIOB M MEXaHHYECKOM OYMCTKE peuteToK, He Gosee 0,8...1 m/c,
npyHuMalot 0,7 M/c.

BojomnpueMHoe oTBepcTHEe CBEpPXY OrpaHUUMBAIOT BePTUKAILHOM
3a0pasibHOM CTeHKOH. 3araydneHue BepXa BOLOIPUEMHOIO OTBEPCTUA
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(HVDKHEl KpOMKM 3a0pajibHOM CTEHKH) IO4 MMHUMAIBHHI ypOBEHb
BOJBI IPHHMMAIOT He MeHee 0,5 M. B naHHOM Ciiydae

haar =V YBin —4 IHA KaMepsl — Ao = 26,90 — 23,51 — 1,50 = 1,89 m.

[MonyyeHHOe 3HaYeHMe 3arTyONeHHs LeNeco06pa3HO YMEHBIIUTD J0
MUHUMAaNBHOro 0,5 M, BcachlBalOIYIO TpYOY Hacoca ¥ THO BOLONpUEM-
HOI KaMephl BLIONHAIOT HAKIOHHBIMU (cM. puc. 3.5; ¢.250 B [9]) —
Yrojl HaKJIOHA JHA K TOPU30HTY =14°. BT0 pellleHre 061eIrIUT OUUCTKY
peleTKy, YMEHBIIUT pa3Mephl BOAOTIPMEMHUKA M aBAHKaMephl.

JLtst OUMCTKY pellieTKY UCTIONb3YIOT HaBeCHYIO PEelTETKOOUHCTHYIO
marmHy tina PT ¢ pasmepom KoBiita 2840 MM (@1s IIposieTa OTBEPCTUS
3 M) ¥ MMHUMAJIBHBIM Li1arom rpadens xosia 50 mm [9]. [lostomy wiar
cTepxXHel pelteTku puHuMatot 50 mm. Kogur manmnel PT repemeina-
eTcsd BAONB PeLeTKM IO CliePMANBHBIM [1a3aM, ycTpauBaeMbIM B ObIKax
nepen Ia3aMy pelileTky Ha paccrosiHuu 0,3 M, LiMpuHa 1nasa 0,3 M, riy-
6uHa 0,15 M.

JUid [ToIbeMa U OfTyCKaHMS 3aTBOPOB U PEIETOK UCTIOBb3YIOT KO3JI0-
BOM KpaH, IlepeMeilaonincsd Booibk BONOIIPUEMHHKa MO peJibCaM. Pe-
HIETKOOUHUCTHYIO MallITHY HaBellIMBaIOT Ha 3TOT KPaH.

JlyvHa BononprueMHUKa Ly, OT OroosKa 6biKa 10 HapyXHO IpaHu
CTEHHI 30aHyst CTAHIIMU

Lyon = hau + b+ =3,05+0,35+1,0=4,4m,

£a€ /yay — MUIMHA BOJOTIPMEMHOI KaMephl OT OrofloBKa Obika 10 BXOAHOIO OTBEpCTHS BCa-
criBaoleil (fogBoasei) Tpyos Hacoca, by =h+ h+ L+ L+ L+ =0,75+03+
+0,3+0,4+09+0,4=3,05M; /; — IIMHa 3aKPYIJCHHON YacTy Obika, [; = 0,505 +d =
=0,5-1,2+0,15=0,75M (d — mmpyHa WTpabsl 11 YCTAHOBKH OJHO} BETBY I1a30BbIX
KOHCTPYKUMIA, nipMumMaeM 0,15 M, cM. pa3p. 4.12) [9]; 5, — miMpyHa nasa mxd MalIMHb
PT, /, = 0,3 M; ,; — paccTogHye MexX1y MazaMy pELIETKOOYMCTHOM MAlIMHBL ¥ pELIeTKM,
npuHuMaeM /; = 0,3 M; /; — WIMpyMHa 1Ta3a JUI COPOYEPXKUBAIOIIE N pEUETKH, TIpUH1Ma-
eM [, = 0,4 M; /5 — pacCcTOsTHME MEXNY Ia3aMM pelIeTKH U peMOHTHOIO 3aTBOPA, IPUHH-
maem 5 =2d+0,1H,=0,15-2+0,1- 6 =0,9 M (H,;, — cTaTHueCKHit Harop Ha 3abpaiib-
HYIO cTeHKY, M, He = 6 M); [, — WwMpHHa I1a3a peMOHTHOTO 3aTBopa, /s = 0,4 M; ; — pac-
CTOSIHYE OT I1a3a 33TBOPA JI0 PejibCa KO3JOBOTO KpaHa, OIpeeisIeTCs pa3MepaMy KO3jo-
BOTO KpaHa, pUHMMaeM He MeHee 0,35 M JUia cpeHMX cTaHLmit ¥ 0,6 M 1id KpyIiHbIX, B
naHHoM ciayvae & = 0,35 M; ki — paccTosiHME OT CTEHbI 3AaHHUS 10 pebCa KO3JJOBOTrO Kpa-
Ha, OIpefeAeTCa pa3MepaMy KpaHa, I KPaHOB IPY30IIobeMHOCTBIO 10 15 T 3TOT pa3-
Mep paBeH 1...1,2 M, IIpUHMMaeEM = I M.

Pacummpsioiyrocs apaHKaMepy, COIIpSralonyio TyMKOBLI [1oABo-
IS KaHAT C BONOIPUEMHUKOM, PACCMaTpPUBAIOT B IBYX BapyaHTaX.

Bapuant 1. ABaHKaMepa ¢ TOPU3OHTAIBHBIM THOM (CM. puc. 3.2).
JTHO aBaHKaMephl FOPU3OHTANBLHO Ha [IEPBOM YJacTKe IJIMHOM L, 1 uMe-
eT MOJIOXKUTENbHBIM YKIIOH Ha BropoM ydactke miunou L,. Hasropom
y4yacTKe COMpsiraeM [HO IOABOASAILEro KaHaia ([25,52M) u ropu-
30HTANBHOE NHO BOjoIpvieMHOM KamepH ([ 23,51 m). [lonnag imHa
aBaHKaMepbl, M,

Ly= L+ Ly,
e L, = (| iHa kaHana <, aHa kamepb) 5 = (25,52 — 23,51) 5 = 10,05 M.
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[IpuHMMaeM LHEHTpaBHbII YT0J KOHYCHOCTH aBaHKaMepsl o = 30° u
HaXOoQVM ITOJHYIO IJIMHY aBaHKaMEPbI

Ly=(By — b)/2tg %/, = (15,6 —4)/2- 0,267 = 21,72 m,

roe By — mupyBa Bogo3abopHoro ¢GppoHTa, M; b — IUMpYHa TIOABOAALIETO KaHaia 10
IHY, M

Torna L, = L,—~ L;=21,72 —10,05= 11,67 M.
Hnsa o6ecnequym 6J1aronpymTHer ycnomm pacrexaHus IoTokKa B
aBaHKaMepe ¢ TOPU3OHTANLHBIM JHOM €€ JUTMHA

L;Peﬁ =4b,(y-1)=4-6,07(2,57-1)=38,12=38 M,

rae b, — IUMpHHA IIpSIMOYIONBLHOTO CeYeHMs], SKBUBANEHTHOTO TpalleleHIaIbHOMY, M;
b,=b+mh=4+15-138=6,07M; m— Ko3pPULMEHT 3aN0XKEHUS 0TKOCA I1OJBONIIE~
TO KaHana; h— pﬂC'-IeTHaH rnyGMHa B TIOBOJSIUEM KaHalie Np¥ MUHMMAIBHOM YpOBHE
BOJIbl B BOZIOXPAHMIIHMIIE ¥ paDOTE BCEX HACOCOB HA CTAHLIMM, BKITIOYas pE3EpBHbI, M; Y —
CTeMeHb PACIMPERHUS [IOTOKA, ¥ = By /b, = 15,6/6,07 = 2 57

QaxTryeckas JIHA aBaHKaMephbl MEHbIIE TpebyeMoil, ITo3ToMy pa-
CcTeKaHVe NTOTOKA 6y 1eT HeOXaroNpUsATHLIM.

OnpepesngeM yIibl [ogXona MoTokKa K KpalHMM BOIONIpUEMHBIM Ka-
MepaMm (HacocoB No 1 1 4) §; u 8,:

8, =8,=20,—@;=2-21°15 — 4°10" = 38°20 = 38",

rae ©; =arctg [3(B; — by)/L,] = arctg [3(6,3 — 3,5)/21,72] = arctg 0,387 = 21° 15’, ¢ =
=arctg [1,5(byy — b;)/L,} = arctg [1,5(3,5 — 2,45)/21,72] = arctg 0,0725 = 4°10"; B, —
PaccTOSHUE MEXY OCAMM aBaHKAMEDDI " BoaoaneMHoﬂ KaMephbl Nel, B=63M; b, =
=2Bb,/By,=12-6,34,33/15,6 =3 5M, 3aecb b, = 0,5(1,4KL, + b,) = 0, 5(1 4-0, 085 - 21 72+
+6,07)= % )33 M (K 0 1 nipu r‘OpM3OHTaIIbHOM nHe aBaHKamephl, XK= 0,07 ripu ronoxu-

TeIbHOM yxnone IIHa; anHMMaeM cpenHee 3HaueHue K = 0,085); b, = B,/y=6,3/2,57 =
=2,45M.

VYron noaxona K KpalfHMM BOJOTIPMEMHBIM KamMepaM HacocoB Ne | u
4 coctagun 38°, 4ro NpeBbICKHIO fonycTuMoe 3Hayenue (15...20%). [lo-
3TOMY pacCMaTpUBaeM APYIYIO KOHCTPYKIINIO aBaHKAMEPHI.

BapuanT 2. ABankamepa ¢ 06paTHEIM YKJI0HOM fHa. [TonydenHoe pa-
Hee 3HaueHue 3arnyOleHus BXOQHOTO OTBEPCTUSA MOABOAAILENH TpYOBI
10/l MUHUMAJILHBIA YPOBEHE BOABI Ay = 1,89 M yMEHBIIIAEM 10 MUHU-
MajnbHoro 0,5 M criefylomuM o6pa3oM: MONBOASUIYIO TpyOy Hacoca U
IHO BONOIpHEMHON KaMepbl BbINOAHAEM HAKJIIOHHBIMU (CM. pUC. 3.5).

OnpenenseM TpeGyemyio OTMETKY JHA B Hayasle BOJONPUEMHOM Ka-
MEDBI

1 naa xamepbl =L VB iy — Faar — Fos = 26,9 —0,5—1,5=24 9 m.

BbruucnsgeM yros HaKJI0HA K TOPU3OHTY NHA BCACHIBAIOILIEYN TPYORI U
BOIONIPUEMH O KaMephl

B =arctg ¢/(l.y + @) = arctg 1,392/5(3,05 +4,55) = arctg 0,183 =
= 1025,
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TIIE ¢ — PAa3HOCTh OTMETOK [IHA B Hayasie KaMephbl ¥ THA BcachiBaioje il Tpyobl B KOHIE Ka-
Mepsl (Y Hacoca), ¢ = 24,9 ~ 23,51 = 1,39 M; kay — JUTMHA BOJOTIPHEMHON KAMEPBI, feay =
= 3,05 M; @ — A1¥Ha BCachlBawlieit (rogsodieit) Tpyosl, a = 4,55 M.

PaccuurriBaeM aBaHKaMepy ¢ 06paTHHIM YKJIOHOM [THa.
TpebyeMast fjiiHa aBaHKaMephl

La= Ll + L21

rae L, — JIYHA yyacTKa ¢ 06paTHBIM YKJIOHOM, M; L) — JUIMHa Yy9acTKa ¢ NpsIMBIM YKJIO-
HOM, M,

Ly = b{[1,13(y— 1) —vp}/[0,32 - 0,283p]},

anechk p= hy/h=(h— h)/h= (1,38 —0,7)/1,38 = 0,493, rne p — OTHOCUTENLHAR BHICOTA
flopora aBaHKaMepsl ¢ o6paTHBIM YKIOHOM JHa; A, — BLICOTA MOpora aBaHKaMephl, M;
h ~ rny61Ha Boabl B IOABOIAIIEM KaHane, M; h, — Iy6xHa Bobl B KOHIIE yyacTKa ¢ 06-
PaTHLIM YKJIOHOM, TO ecThb Ha rpebHe aHa, M. [1pubanxkeHHo

ha=[(1,2...1,4)hb,}/By = [(1,2...1,4)1,38 - 6,07}/15,6 = 0,64...0,75 m.

Bosnee TOYHO ITyOUHY h, HAXOMSIT U3 YPaBHEHUS

Ah3 - b}~ Byh, ~0,25B3 =0,
rme A= By, /(40’R%)=15,6°/(4-8,38>.0,93%)=453,7, 3nech & — ruiowany KuBoro ceve-
HYs KaHaJra TIpY pacueTHOM Iy6yHe Bombl b, M @ = bh + mh2=4-1,38 +1,5-1,382 =
= 8,38 M%; R — runpasnvyeckuit panuyc: R = o/y = 8,38/8,98 = 0,93 M,
rae y — CMOUCHHBIN TIEPUMETP, M: 5=} 42k 1+m? =44+2.1,38 1+1,52 =8,98 M.

Peruaror npuseneHHoe ypasHeHMe IOAO0POM:
1-e npubIXEHME

1, =(0,25B5 / 4)%?=(0,25:15,6% /453,1)%2=0,67 m;

2-e IpUOTXEeHUE

K;=1(0,25B4 + Bk + )/ AP =
=[(0,25-15,62+15,6-0,67+0,67%) / 453,71%2=0,69~0,7 M.
Onpenenus A, = 0,7 M, BLIYUCIAIOT

Ly ={[1,13(2,57 - 1) ~ 2,57 - 0,493}/(0,32 — 0,283 - 0,493)}6,07 =
=17,1 M.
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OO6paTHBI YKIOH AHa aBaHKaMeEpH
los = (h— hy)/L, = (1,38 —0,7)/17,1 = 0,04.

OrMeTKa [HA aBaHKaMephl B KOHIIE yyacTKa L (rpebeHb {HA aBaHKa-
MEpBI):

I rpe6us nua ={ mya kanana + i L, = 25,52 +0,04- 17,1 =262 M.

I'pe6enn THa aBaHKaMephl C THOM BOIOIIPUEMHOM KaMephl colpsra-
0T YYACTKOM JUIMHOM L, ¢ IpSIMBIM YKJIOHOM 1:4

L, = ({rpe6Hst — JiiHa Kamepbi)4 = (26,2 —24,8)4 = 5,6 M.
IlonHast pTHA aBaHKaMephI
L=L+L,=17,1+5,6=22,7m.
YTOUHSIOT YTOJI KOHYCHOCTH aBaHKaMephl

o = 2arctg (By — b)/2L, = 2arctg (15,6 —4)/2- 22,7 =
= 2arctg 0,256 = 29°.

Ipunsro o = 30°.

IIpruHUMalOT K03()PULIMEHT 3aJ0XEHYS 0TKOCOB aBaHKaMephl m =
=1,5. OTKOoCHI aBaHKaMephl 1 OOKOBBIE YCTOU BOIOIIPUEMHUKA COIIPS -
raloT 0GpaTHBIMM CTEHKAMHM, YCTAaHOBIEHHBIMU MTOJ YTIIOM 45° K 0CH CO-
opyXeHHA. JIHO ¥ OTKOCHI aBaHKaMepsl TIOKPHIBAIOT Ke1e3006 TOHH O
0OJIMLIOBKOI1.

Apumep 3. PACHET NOABOAALEIO KAHANA

Hexoonvie dannwe. HacocHast craHims 3abupaer Bogy U3 Marucr-
panpHOro KaHaua (cM. puc. 3.6), KOTOPYIO K Bof03a00OpHOMY COOpY-
JKEHU10 HacOCHOM cTaHIuy (cM. IpuMep 4) IToJAI0T ITo MOABOAAILEMY
KaHany lmHOH Ly, = 100 M. Bronps nesoro 6epera kanana npoxia-
IBIBAIOT NOPOTY, MO IIpaBoMy Oepery ycTpauBaloT GepMy HMPUHON
1,5 M. OTMeTKa MaKCUMAJILHOTO YPOBHS BOJB! B KaHaie 22,5 M, MUHU-
MasnpHOro — 20,0 M, MUHUMAIbHAS MToJaua HacOCHOM cTaHUU Q. =
= 0,7 M3/c (pabotaeT 1 Hacoc), MaKcUMaTbHas Oy = 2,8 M3/c (paborTa-
10T 4 Hacoca), popeupoBaHHas mogaua Qpepe = 3,9 M/c. Tloaponaumit
KaHaNm — caMOperyIupyloiuiics, 6epMbl €T0 TOPH3OHTANIBHBL U IIPEBBI-
HIAIOT MAKCUMAJILHEIN YpOBEHD BOIBI B BopoXpaHuauile Ha 0,4 M (oT-
MeTKa 6epMbI 22,9 M).

[lopsdok pacuema. TpyHTBI, B KOTOPHIX IIPOTOXEH KaHaA, aHAIOTHY -
HBI I'pYHTAM B IIpuMepe 1, T03TOMY I1PUHUMAIOT IONYCTUMYIO HepasMbl-

83



BalOILYIO CKOPOCTh v, = 0,9 M/c, Ko OULUUEHT 3UT0XEHHUSI OTKOCOB M =
1,5, KoahdUUMEHT LlepoxoBaTtocTy pycia # = 0,0225. ITonepeuHoe ce-
YeHHE PACCUUTBIBAIOT Ha PACXOM Omax = 2,8 M3/C B TIOpsIIKe, aHATOTHY~
HOM IIpuMepy L.

1. Ilnowmans nomepeyHoro ceueHus o = 2,8/0,9 = 3,11 m2.

2. Hpu OTHOCUTENBHOM 1IIMPpHHE KaHaJla TIo JHY 3 = 3 liMpHHa KaHa-
Jamo ady b= 2,3 M, tnyGuHa 2 = 0,83 M.

3. YXJIOH gHa KaHazna § = 00,0008, npu 3ToM YKIOHE TIy6rHA BOJEBI B
KaHajie TIpH (POPCUPOBAHHOM PacXolie Qpope = 3,5 M3/C Aipope = 0,93 M
(paBHOMEPHOE IBUXEHHKE).

4. OTMETKa THA B TOJIOBE MOABOAIIETO KaHaja (¢ 3aTlacoM)

I mHa kaHana =l YBn — Aigope — 0,1 =20,0 —0,93 - 0,1 = 18,97 M.

5. OTMeTKa JHa B KOHLE TTOABOASIIIETo KaHaja
3 nHa = 18,97 — il = 18,97 — 0,0008 - 120 = 18,87 M.

lMpumep 4. PACHET BOOO3ABOPHOI'O COOPYXXEHUSA
HA TYNMNKOBOM NOOBOSWEM KAHANE

Hcxoonvie dannble. Boga K HaCOCHOM CTaHIMM KaMEPHOTO THUIIA I10-
CTYTAET 10 OTKPBITOMY TYIIMKOBOMY IMOABOSIIEMY KaHATy TpaIleLICH-
JATBLHOTO MTOMTEPEYHOTO CEUSHUS LM PUHON 110 1HY & = 2,5 M u Ko3dDu-
LIMEHTOM 3aJI0KeHUsI 0TKocoB m = 1,5. Ha cTaHuuu ycTaHOBIEHEI TISITh
TOPU3OHTAIBHBIX HEHTPOOEXXHBIX HacocoB MapKM J1 3200-735 ¢ nopauei
0,7 M3/c. ['y6uHa Bozbl B MOABOAAIIEM KaHajie TIpH (POPCHPOBAHHOM
nofaue CTaHImu Qpope = 0,7 - 5 = 3,5 M3/c h = 0,93 M (TIp1 MUHUMAJb-
HOM YpOBHE BOJIbI B BofoXpaHwinule). OTMeTKa AHA KaHaid y BOj03a-
BbopHoro coopyxeHus paBHa 18,87 M (ykiioH kaHana 0,0008, mivHa Ka-
Hajga 120 M). OTMeTKa MMHMMAJILHOTO YpOBHS BOJBI B KaHane 19,8 M,
MaKcUMabHOTo — 22,9 M, 6epMbI — 22,9 M, ocH Hacoca —19,0 M (cM.
nipuMep 3).

31aHue HACOCHOH CTaHIMY 3aTIPOSKTHPOBAHO B IBYX BApUaHTaXx: ¢ OfL-
HODSTHBIM PacIIONIOXEHHEM HACOCHBIX arperatoB (pacCTOSHME B OCSX
MEXIY HacocaMu o = 5 M) ¥ ¢ IBYXPSIHBIM pacroloXeHHUeM (paccTosi-
HYe B OCSIX MeXX[Ty HacocaMu 2,6 1 4,2 M) (cM. m1aBy 5, puc. 5.2). Hacocsl
YCTaHOBJIEHbI ¢ OTPULIATEILHOM BBICOTOM BCaCHIBAHMS, OTMETKA OCH Ha-
cocoB 19,0 M. B nanHoM ciiyyae 115 060MX BapHaHTOB KOMIIOHOBKY 3/1a-
HMSI BO3MOXKHBI pasiieibHas OT 30aHU ¥ COBMENIEHHAs ¢ HUM KOMITOHOB-
KU BOJ103a60PHOTO coopyKeHU. Bono3abopHoe cOOpyKEHHE COCTOUT U3
BOJOTIPMEMHOM YaCTH COOPYXEHHMI — BONOTIPHEMHMKA KAMEPHOTO TUTIA
U paclMpsIomeicss aBaHKaMephl, CONPATAIEeH MoaBOIIUMM KaHal ¢
BOAOTIpHEMHHKOM (cM. puc. 3.2; 3.3).

Hopsdox pacuema. OnipenesIIOT pasMepPhl BXOAHOTO OTBEPCTUS Bea-
chIBaroIEel TpyGhl Hacoca, HIMPHHY KaMephl ¥ M PUHY BO103a00PHOTO
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(ppOHTa 110 KaXKIOMY BapuaHTy. [inaMeTp BXOIHOTO OTBEPCTUA BCACKI-
Balollie ¥ TpyOBI HAXOMIST M0 CKOPOCTH BXona vy, = 0,8...1 M/c, Dy = 1M
(vex = 0,89 M/c); TIIOCKOCTL BXOOHOrO OTBEPCTHSI BEpTUKAJIbHA. Bxos-
Hoe otBepcTUe Dy = 1 M co BcachiBalollled Tpy6ol nuaMeTpoM 0,8 M
COTIpATAIOT CYXaloIUMcd paBHOCTOPOHHUM KOHYcOM IUIMHOH
5(Dyy— D) = 5(1...0,8) = 1wm. IlllupuHy Kameppl IpPHHUMAIOT
(1,5..2)D,,, HO He MeHee 1 M.

[Ipu pa3fenpHON KOMITOHOBKE LieNiecoobpa3Ho MPUHATh b, =
=1,5D = 1,5-1=1,5M, Tonuny 6ska b = 1 M; 3Ta TOIIIMHA 10C-
TaTOUHa JUIST ycTpolicTBa Ma30B InyGuHoiM 0,25 M ¥ VIS YCTaHOBKHU pe-
MOHTHBIX 3aTBOPOB; LIIMPUHA BOL03aGOpHOI0 (DpOHTA /IS 3TOTO BapU-
aHTa

By=beyn+bs(n—1)=15-5+1(5=1)=11,5m,

roe bg — TonmunHa 6biKa, bg =1 M; n — YUCIIO HACOCOB.

[IIypuHy Kameppl B JaHHOM cJIydae MOXHO YMEHBIUUTH 10 by, =
=D, = 1 M, TaK KaK BXOJHOE€ OTBEPCTHE PACIIOJIOXKEHO B TOPLIOBOM
CTeHKE KaMephl U BcachlBatolllasd Tpyoa HaXOIMTCA BHE KaMepbl, IIIMPUHA
Boj03a60pHOTO hpOHTa

By=1-5+15-1)=9wm.

IIpu coBMEIEHHON KOMITOHOBKE LIMPHHA BOJ03a0OPHON KaMephl
CYLIeCTBEHHO He BIMSET Ha LIMPUHY BOI03a00pHOro GpoHTa, TTIOITOMY,
TIPUHSIB by = 2 Dy = 2 M, BRIYMCISIOT M PUHY Bo032a00pHOT0 (hpOHTA
110 KaXXIOMy BapUaHTy 31aHUs TIPU pacIlOOXEHU Y HACOCOB:

OIHOPATHOM

By = byay + he(n— 1) =2+ 5(5—~1) = 22,0 u;

JABYXPSLAHOM
B(p=bKaM’l+b6'2+b6‘222'5+1'2+1’8'2=15’6 M,

rae by — tommuuHa 6bika, by=1,8M.

Ilpy ABYXpSIHOM PacIionoXeHUN HacOcOoB Ul o0ecTiedeHUA OfuHa-
KOBOY IMHPUHBI BCEX KAMED by = 2 M, TONIIMHA OBIKOB, pa3aessoIIumX
KaMepel, pa3inyHa.

B kaxgoU KaMepe Ha BXojie BO BcachIBalOIYIO TPYOy IIpelycMaTpu-
BalOT IUTOCKMW pPEMOHTHBIA 3aTBOp, TIePeKPBLIBAIOIMM OTBEPCTUE
byan Dy, 1018 TIEPEMELLIEHUS 3aTBOPA B ObIKaX YCTPauBalOT Ma3bl IIKPH-
HO# 0,4 MuTnyounoi 0,25 M. JIyis mogpeMa 3aTBOPOB MOXKHO UCTIONb30-
BaTh KOWIKY (T&JIb) ¢ PYYHBLIM IIPUBOAOM Y MEXAHU3MOM IOIbEMA U TIe-
penskenus. Kolliky mepeaBuramT 1o MOHOPEJILCY, YCTaHABTMBaEMO-
My Ha oIlopax BHOJL BOJONpUEeMHUKa. I 3amepKaHus TU1aBajoIero
Mycopa Ha BXO[le B BOAOTIPUEMHUK TTpeycMaTPUBAIOT TpyoyIo Copo-
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YASPXUBAIONIYIO PENIETKY IPUCAOHHOIO TUIIA, KOTOPYIO YCTaHaBIMBa-
IOT HAaKJIOHHO (TIOA YIIoM 75° K TOPU3OHTY). O‘IMUlaIOT PELIeTKY penier-
KOOYMCTHO! MallyHoi Tuna PH, koTopas nepeMeniaercd o peibcaM
BIOJIb BOAONIPUEMHMKa (cM. pa3n. 4.12). 71 pasMeltieHUs pelleTKoo-
YUCTHOW MAILYHBI M Ta30B PEMOHTHBIX 3aTBOPOB JUIMHA BOAOTIPUSMHU -
Ka

LBOR = [KaM + l4+ 15 +8::r= 2355 + 0935 + 135 + 036 = 550 Ms

THE lgqy — JUTMHA BOJONPUEMHOMN KaMepPhI OT OTOJIOBKa ObIKa /10 BXO/IHOI'O OTBEPCTHS BCa-
CuIBAIOWEN TPYOBL, bgy =N + 5+ 5=1,8+0,35+0,4 = 2,55 M (I, — paccTosiHUE, HEO6XO-
JUMoe A ipoesfa pememootmcmoﬁ Malust PH- 2000 paBHo 1,8 M; [, — paccTosHue
MEX]y Ma30M 3aTBopa U pelscoM POM, npuuumalor 0,35 M; 15 — umpuna rasza peMOHT-
HOro 3aTBopa, /; = 0,4 M); I, — paccTosiHUEe MeXay Ta30M 3aTBOpa U CTeHKOW KaMephl,
paBHo 0,35 M; /5 — paccTosiHue, HeoOXoAuMoe Il YCTAHOBKM PELIETKH MPUCIOHHOTIO
THITA MO/ YIJIOM 75° K TOPHU3OHTY,

Iy = huctg 75°=5,63-0,267=1,5M,

3ECh Hyyy — ITTYOUHA BOJOMPUEMHON KAMEDSI, Ayyy = 5,63 M; 8., — TOMLMHA CTEHKH BO-
JIOTIpHEMHUKA, 8o = 0,6 M.

BxonHoe oTBepcTUe BcachlBaloLleil TpyOhl 3arnyGIIsgiOT 1108 MUHU-
MaUIBHBIN YPOBEHB BONIBI HA BEJIMYMHY He MEHEE

5=0,7v 5, D% =0,7-0,89-1%° =0,62 m,

IIIE Vgx — CKOPOCTh BO BXOJHOM OTBePCTHH BcachiBamolleil TPYORI, vy = 0,89 M/c; Dy —
JIMaMEeTp BXOIHOTO OTBEPCTHUA BeachIBaLIEH TPYOBI, Dy, = 1,0 M.

PexoMeriayioT pyHuMath s He MeHee 0,5 M. DaxtryecKkoe 3ariaybre-
HUE BXOJHOT'O OTBEPCTUA (BEpXHEN KPOMKM)

s =[¥YBi, — JBepxueil kpomku = 19,8 — 18,87 = 0,99 m.

OTMETKY BepXa BOJOTIpMEMHUKA NPMHMMAIOT PaBHOK OTMETKE Bepxa
NMOJA3eMHOIl YacTu 3aHusg cTaHuMy 23,5 M. OTMETKa JHA BOAOIIpUEeM-
Ho¥ KaMephl 17,87 M.

JUist yMe HbIEHUA BBICOTHI peieTKM JHO Bo03abopHOU KaMephl Bbi-
MOJIHSTIOT ¢ TIPSMBIM YKJITIOHOM 1:5. B aToM ciyyae oTMeTKa JHA KaMepsl
Ha BXoJie B Hee Oyner 18,27 M.

IIpoekTHpoBanUe pacmnpmomencﬂ apaHKaMephl. 3a pacueTHBIN pe-
XuM npuHUMaloT Oy = 3,5 M/c, IyGUHy Bobl B KaHae £ = 0,93 M.

1. Onpegensior Tpe6yervly10 JUIMHY aBaHKaMepbl ¢ TOPU3OHTATLHBIM
JHOM JUIA Pa3IMUHbIX 3HAUeHUM By

Li=L+L,=4b(y—-1)+ L,

rie L; — pnyHa yyacTKa ¢ o6paTHBIM YKIOHOM; L, — JUIMHA yyacTKa aBaHKaMephl ¢ Ha-
KJIOHHBIM [JHOM (YXJIOH 1:5):

L, = (I niHa xanana —[ mma xamepsn)S = (18,87 — 18,27)5 =3 m;
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b, — cpennss MMpYiHa Kanana:
b,=b+mh=25+1,5-0,93=39m;

Y — CTelNeHb paclIMperHMsa I0TOKA;
npM By, = 11,5 M (pasze/ibHasi KOMITOHOBKA, by, = 1,5 M)

vy=11,5/3,9 =2,95.
L,i=4-3,9(2,95—1)+3=3342Mm.

HeHTpaibHBIH YIoi KOHYCHOCTH aBaHKaMephl
o = 2arctg [(By — b)/2L,}= 2arctg [(11,5 —2,5)/2 - 33,42] = 15°20;

npu By = 9 M (pa3genbHast KOMIIOHOBKA, by, = 1 M)
Y=9/3,9=2,31,
L,=4-3912,31-1)+3=23,44m;

npu By = 22 M (CoBMellleHHasd KOMIIOHOBKA, OJIHOPSANHOE PacIoyoxXe-
HMe HacOCOB)

y=22/3,9=5,64.

CreneHb pacliipeHys aBaHKaMephl Y > 5, IO3TOMY B Heil BO3MOXEH
cOoii TeyeHMst, JUIA MIPeJoTBPaILEHUS KOTOPOTO YCTaHABIMBAIOT Ipo-
JoJbHBIE HaITpaBisomme cteHKU. OJTHaKo pacTeKaHUe MOTOKa HeyIoB-
JNETBOPUTENBLHO:

npy By, = 15,6 M (CoBMellleHHas KOMITOHOBKa, JBYXPSIHOE paciofo-
JKeHMe HaCOCOB)

v=15,6/3,9=4.

CreneHp paciiMpeHus Takoke 60JbIAs, M €CTh OMAcCHOCTh BO3HUK-
HOBeHUs cOoIHOro TeyeHMs, 0cOOeHHO TpY HECUMMETPUUHBIX peXu-
MaX paboTHl COOPYXXEeHMST — 0ZHOBpeMeHHas paboTa TpeX UIIM YeThipeX
HAaCOCOB Ha CTaHU M.

AHaJM3Mpys pacCMOTpeHHbIE BapMaHThl KOMIIOHOBKY, AENalOT BHI-
BOJI, YTO pa3jeiibHasg KOMIIOHOBKA BoJONIPMEMHMKA M 3[JaHMs CTaHLUU
TI03BOJsieT Ha3HaYUTh MUHUMAJILHO BO3MOXHEIE pa3Mephl Bogo3abop-
HOT'0 COOPYXeHUSI — KaK BoJOIIpUeMHMKA, TaK ¥ aBaHKaMephl, a 370, B
CBOIO ouepeib, YAYUIIHUT ITOAX0 [TOTOKA K BOAOIIPMEMHEIM OTBEPCTUAM
U CHU3UT CTOMMOCTD COOPYXEHUS.

OKoHYaTeNbHO NPYHUMAIOT pa3ielibHyl0 KOMIIOHOBKY Bojo3abop-
HOTO COOPYXeHMs, a MMPUHY KaMephbl IPUHUMAIOT by, = 1,250, =
= 1,25 M; IIMpUHA Bo103a6opHOro PpoHTa By =5-125+ 1(S - 1) =
= 10,25 M, cTeneHb pacuiupeHus motoka y = 10,25/3,9 = 2,63.

Ecny mpuHATE TOPU3OHTAILHOE JHO aBAHKaMephI, TO ee [UTKHA, He-
obxoaymas g obeclieye HUs 6IaTONPUATHOTO pacTeKaHUs ITOTOKa,
L,=L+L,=4-39(2,63—1)+ 3= 28,43 M. LleHTpanpHbI! yro Ko-
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HYCHOCTH o = 15...16°. BT0 04yeHb NMHHAA aBaHKaMepa, I03TOMY LieJie-
CO00PA3HO €€ YKOPOTUTD. UTOGHI ITPY 3TOM COXPAHMTD O1aronpHATHBIA
TUIPABANYCCKUM PEXUM, THO aBaHKaMe phI BBITONHSIOT C 06PaTHBIM VK-
JIOHOM. B 3TOM Cilyyae opsaoK pacyeTa aHaTOTMYE H TIPUMEDY 2.

1. BHIUMCASIOT MPUOMMXEHHO MIyGMHY BOOb B KOHIIE y4acTKa ¢ 06-
PATHBIM YKJIOHOM

2= [(1,2..1,4)hb,}/ By = [(1,2...1,4)0,93 - 3,9]/10,25=0,42...0,5 M.

IMpunuMaror A, = 0,5 M.
2. OnpepenisroT AMHY yyacTKa aBaHKaMephl

A L13(y-D-vw | 1,13(2,63-1)-2,63-0,462 _
Ll‘[ 0,32-0,283p }ba’[ 032-0385.0462 0= 127 M,

rie p=(h— h)/h= (0,93 — 0,5)/0,93 = 0,462.

O611as UiMHa aBaHKaMephbl
L=L+L,=127+(3+0,5-5=182m.

ITpy nnyHe aBaHKaMepHl 18,2 M yroia KOHyCHOCTH
o = 2arctg [(By — b)/2L,] = 2arctg [(10,25 — 2,5)/2 - 18,2] = 24".

ITpunnMaror o = 30°, Toraa AjiMHa aBaHKaMephl
L, = (By— b)/2tg %/, = (10,25 —2,5)/2: 0,267 = 14,5 M.

'

OG6paTHbIi YKIJIOH [iHa aBaHKAMEDBI
iog = (h—hy)/L,=(0,93-0,5)/9=0,048,
meli=L,—1,=14,5-55=9Mm.

OTMeTKa 1Ha aBaHKaMephl B KOHIIE yyacTKa
U mna=[nnaxanana +0,43=18,87+0,43=19,3 M.

B KopoTKoi1 aBaHKaMepe MOTOK He GyHeT B JOCTATOUYHOM CTeIeHH
PacliMpAThCA, IT03TOMY TpeOYETCs IpoBepKa YCIOBMI TOAX0Na K BOO-
3a00pHBIM KaMepaM. He IpoBojist 9THX pacyeToB, OTMETUM, UTO B JaH-
HOM Cilyyae yCJIOBMs BXONA B BO103a060pHBIE KaMephl OYNYT yIyJilieHBbl,
TaK KaK B BOJNOIPUEMHMKE MCITOIL30BaHa BHIHOCHAS COPOYIEPKMBAIO-
11as penieTka, yCTaHOBJICHHas Niepe]| OTOJI0BKaMM GBIKOB, KOTOpas Bbl-
PaBHMBaET [IOTOK, YMEHBIIAET BO3MOXHOCTh BOSHUKHOBEHUS BUXPEBHIX
BOPOHOK B KaMepax.

boxoBble ycTOM BOROIIPHMEMHMKA COIIPATAIOTCS C OTKOCAMM aBaHKa-
MepPhI 06 paTHHIMM CTEHKAMM, YCTAHOBIEHHBIMM ITOJ YIJIOM 45° K 0CY €O-
OpyXeHMs. [IHO ¥ OTKOCHI aBaHKaMephl IMOKPHIBAIOT XKeie306eTOHHOM
00JIMIIOBKOM.



Tfnasa 4

OCHOBHOE M BCINMIOMOTI'ATEJIbHOE _
OBOPYIOBAHME HACOCHbIX CTAHLIAN

4.1. COCTAB N HABHAYEHVUE OBOPYIOBAHUSA

B 3aBucuMOCTH OT HazHAauYe€HUs 060pYIOBaHUE HACOCHBIX CTAHLIMHI
TIONPA3AEISIIOT HA OCHOBHOE U BCIIOMOTATENBHOE.

K oCHOBHOMY 060pyALOBAaHMUI OTHOCIT IJIABHBIE Ha-
COCBI Y 3JIeKTPOJIBUTATENH, & TAKKE TPYOOIIPOBOAHYIO apMaTypy, ycTa-
HABJIMBAEMYIO HA BCACBLIBAIOIMUX Y HANOPHBIX JIMHUAX, ITO KOTOPBIM
TPaHCIOpTHpYeTcs Boja. OCHOBHOE 00OpYAOBaHUE HEMOCPENCTBEHHO
OCYUISCTBISIET TTOa4y BOIBI 10 33JaHHOMY TpaduKy U3 MCTOUYHMKA K
noTpe6uresio. BeiGop ero — ofMH U3 caMbBIX OTBETCTBEHHBIX 3TaTioB
NPOEKTUPOBAHMUS, TAK KaK OIPeNe/IAeT KOMIIOHOBKY Y312 Y TUII 313HUA
HACOCHOM cTaHLMHK, HAJIEXKHOCTh U 3 (HEKTUBHOCTh pabOThI BCETO CO-
ODYXEeHMA.

JI1s1 HopManbHOU paGoTbl OCHOBHOTO OOOpYIOBAHUSA HACOCHOM
CTAHLIMU MpeTyCMaTpUBAIOTM BCIIOoMOTaTeJibHoe 0ob60Opy-
1O B aHMU e, KOTOpoe B 001IIeM Ciiyyae 0GecIIeYUBAET:

3aroJiHeHUEe BOAOM KOpPITYCOB HACOCOB M BCACBIBAIOIIMX TPyGOIIpo-
BOAOB, YCTaHOBJEHHBIX BbIllie YPOBHA HUXHETO Obeda (BaKyyM-cUcTe-
Ma);

Moavy BOJBI AJIS CMa3KW U OXJIaXICHUA TIOJIUITHUKOB, MaclIAHbIX
BaHH, BO3AYXO- U MaciooxjiaauTeNelt (chucTeMa TEXHUYECKOro BoJO-
CHa0XeHUA);

Mojaqy Macja B MacisHble BAHHLB!, TONIIAITHUKY U cCUCTEMY PETYIIN-
pPOBaHMsA arperara (cucTeMa MacIocHaOXKeHNs);

NoJavy CXaToOro BO3NYXa IUIS TOPMOXEHUS SJEKTpojBUTaTelled, B
CHUCTEMY PEryJMpOBaHMs, UL NIPUBOJAA CIIEIIUAJILHOIO MHCTPYMEHTA,
s oO6nyBKM ceKUUil 3JeKTpoOOOpYAOBaHMA, i IMOAACpXUBAHUS
MailH Tepen 3aTBOpaMU IAPOTEXHUUECKUX COOPYXEHUHN, 1 OTKaTUI
BOJIBI U3 BCACHIBAIOIMX TPYO YHUKAIBLHBIX HACOCOB ITPU UX IYCKE U T. 1.
(cucTeMa cHAGXEeHU S CKATBIM BO3IYXOM);

MOHTaX W JEMOHTaX OGOPYIOBAaHMSA, YCTAHOBKY U IOJBEM COPO-
VIEPXHMBAOILIKX pelIeTOK ¥ 3aTBOPOB, OYMCTKY pelieTOK, MOXbEMHO-
TPaHCITOPTHOE 0OCAYXUBaHKE (MEXaHUYECKOE 000pYI0BaHUE);

COGCTBEHHBIE HYX/IbI CTAHI[MM (XO3HCcTBeHHO-TIUTHEBOE BOJIOCHAD-
KeHue, KaHalu3alus, OTOIVIEHUE U BEHTWIALIUA, IIPOTUBOIIOXAapHasd
CUcTeMa, JIpeHaXHAas M OCYIIUTeNIbHAs CUCTEMB!).
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CocTas BCIIOMOTaTENBHOTO 060PYNOBAHUA 3aBUCUT OT Ha3HAUEHUS
HACOCHOW CTAHUUH, IPUPONHEIX YCIOBUIl, THUIIOpasMepa OCHOBHOTO
000pYAOBaHUA, TUNA 3IaHKUS] HACOCHOM CTAHUUU U CcTelIEHU aBTOMaTH -
3aLUM TEXHOJOTHYECKMX ITPOLIECCOB.

Huxe paccMoTpeHbl peKoMeHAa K TI0 BEIGOPY KaK OCHOBHOTO, TaK
U BCIIOMOraTeNnbHOro o00pYIoBaHUs CTAaHIIUN, a TaKKe HeoOXoauMBbIe
I TOTO METOAUKY pacyeTa.

Magepnam,l 10 BLIGOPY TPYOOIIPOBONHON apMaTyphl MIPUBENECHBI B
rnase 0.

4.2. OCHOBHbIE NAPAMETPbI 1 ONYCTUMbIE OTMETKW
YCTAHOBKW HACOCOB

OcHOBHBIE TapaMeTpsl: ofiada Hacoca O, M3/c, M3/4, J/c; Harop Ha-
coca H, M; MOIHOCTDb Hacoca (notpebnsiemast) N, kBr; Koapduiirenr
NoJE3HOTo AEHCTBUS Hacoca (OTHOILIEHHE [T0JIe3HON MOIIHOCTH Hacoca
K IoTpebisgeMolt)

n = pgQH/1000N, 4.1

Ifle p — IJIOTHOCTD XKMAKOCTH, KI/M>; g — YyCKOpeHHe CBOGOAHOIO MageHus, m/c?, O —
rmojiaya Hacoca, M3/c.

JLnst Bogbl
n=9,810H/N; 4.2)

3NIEKTPO3HEprud, NoTpedisseMasi HacoCHOR ycTaHOBKOiI, KBT 4,
3= HW/36 .y, (4.3)
rae W — o6beM nepekaunBaeMoil BOALE 32 BpeMsi paboThI HACOCHOM YCTAHOBKH, M>; Ty —
TIpoH3BEReHHE K03(hHULMEHTOB TONe3HOro JeiCTBUS Hacoca, SJIeKTPOABMTATENS, CUIO~
BBIX TpaHchopMaTopoB U Kabelleil, yana NMepelaud MOIIHOCTeill OT ABMraTtens K Haco-
CY, Nuy = MgeNcNneps o6bryHO e = 0,96...0,98, Nnep = 1
MOLIIHOCTD 3eKTpoaBHrartess, KBT,
MB = KaanM (44)

rze K,,; — KoahdHULHMeHT 3amaca MOIHOCTH, 3aBUCALIMI OT MOILIHOCTH JBHTATEs:

N}[soumocn, NeKTpoABUTaTENd Ny, 2.5 5...10 10..50 50..350 > 350
KBt
Koapduimenr samaca K, 1,5..,3 1,3.1,15 L,15.1,1 1,1..1,05 1,05

JacTOTa BpalleHUs BaJia Hacoca, 3JeKTpoABUraTelis n, MUH™!, ¢=!;
K03 GuLEeHT GHICTPOXORHOCTH Hacoca

ng=3,65n0 / H*. (4.5)
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3navenusi n, Mun~t, Q,Mm3/c, H,M, npunuMaror mpu KIIJ nacoca
N = Timax, IPAYEM JUIS HACOCOB € ABYCTOPOHHUM BXOIOM XUAKOCTH B pa-
pouee Koneco (Hacocsl Tura [1) B popMyity (4.5) MOACTaBISAIOT IOJIOBHU-
Hy ITofIa4d ¥ Hacoca, a JUIsI MHOTOCTYITEHYaThIX HacOCOB — Hallop, IIPUXO-
NAIMACS Ha OJHY CTYTIEHb;

JOTYCTUMBIN KaBUTAMOHHBIN 3allac — MUHMMAIIBHO IOIycTUMOE
rpeBblilieHUe MOTHOM YIENbHO! SHEPIUM XHUAKOCTH INepel HacoCcoM
HaJ YIPYTOCTHIO HACBIIIEHHBIX [1apOB JKUIKOCTH

Alyon = Peion /pg+V% /2g~Hyy, (4.6)

T Pp gon — MUHUMAJBHO JOMYCTUMOE a6COJIIOTHOE [aBJIeHHE XUIKOCTH BO BCACHIBAIO-
1eM Tpy6onpoBo/e nepedl HacocoM, H/M?2; v, — CKOPOCTb XUAKOCTH B TOM Xe CEUeHUH
gcachlBalolEero Tpybonposoda, M/c, 06bI4HO vy = 1...1,5 M/c; H, ; — YIPYTOCTh Hachl-
IeHHBIX [TapOB XUIKOCTH (BOJIBL), M, B 3aBUCHMOCTH OT ee TEMIEpaTyphl:

Temrrepartypa Boftsl, “C 0 10 20 30 40 50 60 70 80
YIIPYrocTs HachillleHHIX mapos, M 0,06 0,12 0,24 043 0,75 1,26 2,03 3,18 4,82

JonycTUMBIN KaBUTallMOHHBIM 3aMac BHOBL IIPOEKTUPYEMbIX HACO-
COB ITPY OTCYTCTBUM COOTBETCTBYIOIIMX XapaKTEPHCTHK MOXKHO BBIYMC-
JuTh 1o popMyane C. C. Pynuesa

Al =104(n/Q / Cyp)*>, 4.7)

rae A — kosdbduumeHT 3anaca (Goee TOYHOe OMpejlefleHUe BENMUUUHEl A JaHO B INaBe
10), A = 1,1...1,5; n — yacrora BpaiteHus, MUH_!; Q — mofaua Hacoca, M*/c; Cy, — Mo-
CTOAHHas, KOTOpast 3aBUCUT OT Ko3(hbUllreHTa GHICTPOXOMHOCTH Hacoca 7y

Co 600...750 800 800...1000  1000...1200
ng 50...70 70...80 80...150 150...250

reoMerpudeckas BpICOTa BcachlBaHUM Hacoca h,, M, — PacCTOSAHME
110 BEPTHMKAIH B 3aBUCMMOCTH OT THIIa HACcOCA IO YPOBHS BOIbI B HCTOY-
HUKE OT OTMETOK:

OCH TOPU3OHTAILHOTO HEHTPOBEKHOTO HAacoCa;

BepXHell OTMETKHU JIONACTH paboyero KoJjieca TOPU3OHTAIBLHOTO Oce-
BOro Hacoca;

OTMETKY TOPU3OHTANLHBIX OCEl BpaiieH1 JolacTeil OTHOCUTEILHO
BTYJIOYHOM YacTU BEPTUKAILHOTO OCEBOT0O HACOCA,

OCH HaITOPHOTO MaTpyOKa BEPTUKAILHOTO LIEHTPOGEXKHOTO Hacoca (B
pane ciayJyaes b, ONpeaeHsalOT 110 ApPYITUM OTMETKaM, KOTOPBIE YKa3aHb] B
JOXyMEHTALMH, [IpUaracMoi K Hacocy).

Ecnu ykasaxHbie OTMETKY Hacoca OyIyT paclioNOXEHBI Bhlille YpOB-
HS BOZIBI B HICTOYHHKE, TO BLICOTY BCcachbIBaHUA y Hacoca CYMTAIOT HOJIO-
XKUTENBHOM, ecIM HUXe — OoTpuliaTebHoit. JlomycTMas reoMeTpuyec-
Kast BLICOTA BCAchIBaHU, M,

hB.ﬂOl’l = Ha - Hl’l.)K - Ahz[orl —hSB, (48)
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riae H, — Harop Bojibl, COOTBETCTBYIOLIMI aTMOC(EPHOMY JaBJCHHUIO, M, B 3aBUCHMOCTH
OT PacMojIOXeHHsl HCTOYHHKA HajJl ypOBHEM MODS; fyy — MOTEPU HAMOpa BO BCACHIBAIO-
EH TUHUHU HAcOoca, M, bz, = hy, + Ay (h, — MECTHBIE TIOTEPU, M, hy — MMOTEPU Ha TPEHHE
o JUTMHe TpyOOoMpoBoaAa, M).

Brlcora Haa YpoOBHEM MoOpST, M 0 200 400 600 800 1000 1500 2000 3000
Ha,M 10,3 10,1 98 96 94 92 86 81 72

Y BepTUKaANBHBIX HACOCOB, NpeAHa3sHaYeHHBIX JUTI KPYITHBIX ¥ cpejl-
HUX CTAaHIUMA (31aHK KAMEPHOTO Y GJI0YHOTO TUIIOB), IOTEPH #1y, YXKe
yUYTeHb! B KABUTAIMOHHbIX XapakTepucTuKax. Tora

hB.I[O]'I = Ha - H]’I.)K - Ahﬂon; (49)

NOTyCTHMas OTMETKA YCTAHOBKH HAcoca, M,
TYHpon = WYBWin + 2 pon — Peyes (4.10)

e 4 YBH ;i — MUHUMANBHBIA ypOBeHb BOABl B UCTOUHMKE; fioyc — ITOTEPH HAMOpa B
COpOYIEPXUBAIOIEM YCTPOHCTBE, M.

Eciu HacocHag cTaHLMs KMeeT IUIMHHBIN MTOABOJASIIMIL KaHal, TO
HEOOXOIUMO YYUTHIBaTh HAJTUYKUE YKIIOHA [TOBEPXHOCTU BOALI B KaHalle,
TO €CTh

LYHon =3YBU i + Ay son — Feye — iLnx 4.11)

Iile { — YKJIOH JHa KaHana; L, , — JUTMHa MOJABOMAIIETO KaHaia, M (CM. puc. 1.3).

Hacoc pa6ortaet HopMallLHO, eCJii OTMETKa ero ycranoskul YH co-
OTBETCTBYET OTMETKE, PacCuuTaHHOi 1o (opmynaM (4.10) u (4.11),
7160 HAXORUTCS HUXE 3Tol 0oTMeTKH, To ecThbl YH <IVH, ;. 3Hauenue
LYBH i, IPMHKUMAIOT [JI1 MUHMMAIBLHOTO YPOBHS BOJIBI B UCTOUHUKE B
repuoji paboThl HACOCHOM CTAaHI[UU.

4.3. ONPEAENEHNE PACHETHOI O HANMOPA HACOCA

PacueTtHblil Harnop Hacoca, M,
Hp = Hr.cp + hz[ + hM; (4 12)

rae H; o, — cpejiHeB3BellleHHAsA reofe3Hyeckast BBICOTA ITOJ(beMa, M; /i, — MOTepy Hanopa
Ha TpeHHe IO JUTMHe BCAchIBAIOIEro ¥ HAMOPHOTO TpYGOMpPOBOJOB, M; h, — CyMMa I10-
TEPb HAMOpa Ha MECTHBIE CONPOTURIEHUS, M.

[1pu npoexTMpPOBaHMU HACOCHBIX CTAHIMMI, KaK ITPaBUiIo, olpee-
JSIOT TPU PAcUYETHbIX Harmopa: MaKCUMallbHbIA PaCUYCTHBIH Hj max,
CpeIHEeB3BEUIEHHBIA paCcUETHBIN Hp U MUHMMAJIBHBIA pacyeTHBIR
H, iy MakcManbHBIA Hariop HEOOXOAUM I TPOBEPKU BO3MOXHOC-
T Pealu3alMy 3aJaHHON [1oJaY¥ HACOCHOU CTaHUUU, cpeiHeB3Be-
LIEHHBIR — [JIA pacueTa NOTpeOAEHUS SJIEKTPOIHEPTUU U MUHUMAJIb-
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HBIA — ISt onlpe/iefienys OTMETKH YCTAHOBKM HACOCOB. DTUM HAIIOPAM
COOTBETCTBYIOT MUHUMaNbHAA Q) min, PACUETHAS (O, U MAKCUMaNbHAS
pacyeTHAS Op may IIOJAUU HACOCA.

CpelHeB3BELIEHHYIO Ie0/Ie3MIeCKYIO BEICOTY I[TOhEMA HAXOAT KC-
XOZs U3 YCIIOBUS paBeHCTBA paboThl, 3aTpauuBaeMoil Ha MoAbeM Bcelt
BOJBI IIPU 3TOM HAIIOpe 3a rojl, ¥ paboTsl, HEOO6XOAUMOI LIS oxbeMa
BO/IBI I10 NepyoaM rpapuKa BoAONOaUH ITPYU IlepeMeHHBIX YCIOBUSX,
M,

H:.cp=SQH, t/SO, (4.13)

rie Qv H,; — nofava, M3/c, ¥ reojiezuyecKast BLICOTA [TOLBEMA BOJIBE, M, HACOCHOM cTaH-
Huen no nepuodam &, NMpUHUMaeMbie MO rpadukaM BOJOMOLAYM W OTMETKAM YpOBHe
BOJIBI B BEpXHEM ¥ HYDKHEM Opedax; i= 1,2, 3... — nopAIKOBbIi HOMep Nepro/a, B KOTO-
poM Q; = const.

Ecin BoAOUCTOYHUKOM (HWKHUM 6he() CIYKUT peKa I BOJOXpa-
HWJIULLE, TO CPENHEB3BEIIIEHHYIO re0/Ie3UIeCKYI0 BEICOTY MOAbeMa Ha-
COCHBIX cTAHIUIUH OMpenendioT o KoJieOaHUIO YPOBHEU B HUX, COOTBET-
CTBYIOLIUX PEXHUMY CPeqHEero ruApoIoruuecKoro rojia (obecrieyeHHOCTh
50 %). Eciu BOTOUCTOUHMK — KAHAJ (CTAHLUS [TePEKAYKU), TO OTMET-
KU YPOBHS BOJBI B HEM PACCUMTHIBAIOT 110 TIIYOUHE HATTONHEHUA KaHana
B 3aBUCHMOCTH OT [IPOTEKAIOILIET'0 PACXOIA BOIBI.

Bepxuum 6be(oM opocuTeNBHBIX CTAHIMI MOXET GbITHL BOLOXpaHU-
JIMIE UM OTBOALIIM M KaHa. OTMeTKHY YPOBHS BOJBI B BOTOXPAHUNUILIE
BBIYUCHAIOT 10 PEXUMY ero paboThl (rpaduku HAIIOJIHeHUS U pasbopa
BOJIBI C YYETOM [TOTEPh HA UcIIapeHue U PUWILTPALIMIO). YPOBHU BOJIL! B
OTBOIALIEM KaHaJle OllpelesII0TCs IyGUHAMU HAIIOJHEHHU S, KOTODhIE
3aBUCAT OT pacxoja o Kpusoit # = £ (). OpocuTennHble 30HATbHBIE HA-
COCHble CTAHIIWH (CTAHLMHU [TepeKauKH ), uMes IOABOIALLUI OT BOLOUC-
TOYHMKA U OTBOUIAN MarucTpaIbHbIH KAHAJIBI OMHAKOBOTO CEYEHN,
Ip¥ HEOONLUIOH UIMHe KAHAIOB OyyT UMETh MPAKTUUECKU [TOCTOSH-
Hble reofie3ndeckyie BEICOTHI TOIbeMa HE3aBUCUMO OT 101241 HACOCHOH
cTaHUMU. Eciiu Xe ceueHus 3TUX KaHATIOB [T0 Te0ie3UIeCKUM YCIOBUAM
Pa3NUYHbI, TO, ONPENENIUB B HUX YPOBHU YKA3aHHBIM BhILLIE CTOCOOOM,
33 PACYETHYIO CPEIHEB3BEIICHHYIO I'eo/Ie3UYECKYI0 BBICOTY IoabeMa
TMIPUHUMAIOT ITONYCYMMY MUHUMAILHOM Y MaKCUMATLHOM reofe3nuec-
KMX BBICOT NIOJIbeMa Boppl, 11pu MajioM Kone6GaHuu ypoBHeH BOAbI (10
2 M) nonyckaerca H; o, onpelenars KaK MojiycyMMy MaKCUMAIbHO! U
MUHUMAaJIbHOH I'eojie3uvecKUX BLICOT oAbeMa.

AHaJIOTUYHBIM CIIoco60M MOXHO HRWUTHU Teofie3uyeckue BBICOTHI
NoxbeMa U B OTAeNlbHble [Teprob! pRBOTHI HACOCHOM CTAHLYIU.

Bepxryum 6bepoM OCyIIMTENLHEBIX HACOCHBIX CTAHLMH Yalle BCETo
CHYXMUT peka. Kone6anus ypoBHel 3aBUCAT OT ee TUAPOIOTHIECKOTO pe-
XMMa, KOTOpBIH NpH onpesieneHun H, TPUHUMAIOT o CpeJHEMY TUAPO-
norudeckomy roay. KonebaHusi ypoBHel B HUXHeM Obepe Y OCylIU-
TeNBHBIX HACOCHBIX CTAHIIMI 3aBUCAT OT PEXUMA pabOTHI OCYLIUTENL-
HOY cUCTeMBI U ITOBEpXHOCTHOT'O CTOKA BOJbI.
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Paznuyaror Tpu pexuma paGoThl OCYIIUTEIBHON CUCTEMBIL:

HacocHasi CTaHLMS obecrieynBaeT OTKAUKy BOJBI 6€3 MOATOIUIEHUS
ocylllaeMOH TEPPUTOPUM Bhillle YCTAaHOBIEHHOI MaKCcUMaJIbHOM OT-
METKMU B [TOABOIALIEM K Hell Bofy KaHase, KoJie6aHUsl YPOBHEH B KOTO-
POM ONpEINISIOT PeXUM HUXHero bbeda CTAHLINY,

TO Xe, HO Tepel HacOCHON cTaHLMel UMeeTcs peryaupyroui bac-
ceiiH; KoJiebaHus YPOBHeEN B HIDKHEM Obede YCcTaHaBIMUBAIOTCS PeXM-
MOM HaIlOJIHEHUS U cpaboTKM peryIUpyIoLIero bacceiiHa, yBI3aHHOTO
C NToJa4eil HACOCHOW CTaHIIUU;

JIoTlycKaeTcs 3aTOIUIEHUE OcyllaeMOW TeppUTOPWH I1aBOJKOBLIMU
BOaMH; KoJieBaHMe YPOBHEH B HYDKHEM bbede 3aBUCUT OT IUTOLIANY U
penpeda 3aTOMISIEMON TEPPUTOPUH, JTOIYCTUMON JIUTEIBHOCTH 3a-
TOIJIEHUS U NMOJaYx HacOCHOM CTaHUMH.

Ilpy npOeKTUPOBAHUM OCYWIMTENLHOR CUCTEMBI, YTOOLI Olpeje-
JIMTh CPEJHEB3BEIEHHYIO BBICOTY NTOAbEMa U BLIOpaTh obopyaoBaHue,
HeOBXOAUMMO paccyuTath rpauky KonebaHUs YPOBHeH U IIpUTOKa
BOMLI B HMXHEM bnede cTaHLMU Ul Nepuopa ee paboThl. OTMETKM
HMXHero 6neda OCYIUMTEeNLHBIX HACOCHBIX CTAHLMM, IepeKaurBalo-
IIIUX TPYHTOBLIE BOLI, ONPEACHSIOTCH YpOBHEM BOILI, 3aBUCSIIUM OT
3a6KpaeMoro pacxoa BONbl U YAECHLHOTO AebuTa.

JIpeHaXHbIe CTAHIMM MOTYT UMeTh B HIDKHEM Obedre KaHaIBI (OT-
KpPBITBIE JPeHBI), KOMOALUS!, K KOTOPLIM BOAA NOJBOAUTCS 3aKphITHIMHU
JpeHaMH, JpeHaXHbIe KOJOMIIBI MM CKBaXUHBI IIPU IIlyOOKOM JipeHa-
xe. [1py rmy6oKOoM fpeHaxe TepPUTOPUU Y GOJILILIOM PacCTOSHUM MEeX-
Iy CKBaXKMHaMU BOJa OT CKBaXXMHHBIX HACOCOB OTBOIUTCH TpYBOIIPOBO-

Y8.n B5

2ri ¢ g ts tﬁ 70
é],ﬂ%‘ @ '
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a4 5 06 07 08 ¢, rec 2 4 & 47,,»15/0
a 7

Puc. 4.1. CopMetennstif rpadux Kosiebanuit (4) H 3aBHCHMOCTD ITyOHHDI BOJIbI B OTBOJANIEM
KanaJjie h, , OT ponycKaeMoro 9epe3 Hero pacxona sojp! Q (6):

HEB — ypoBeHb Bofbl B McTodnuke; BB —— To Xe, B 0TBoAALIEM KaHaNe (BofoNpUeMHEKe); | — monadn
HACOCHOM cTaHUuny O;
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AaMM Pa3IUYHON JUIMHBI K COOPHBIM KOMJIEKTOpaM-BOAOIIPUEMHIKAM,
KOTOPYIO MOXHO UCII0JIb30BaTh Ui OPOLICHMSL.

B kauecTBe npumepa JUlsi orpefieieHUs Hy o, pacCMOTPUM OpPOCH-
TeJIbHYIO HACOCHYIO CTAHIMIO, IIOAAIOLIYIO BOLY U3 BOJOXPaHWIMILA B
OTBOASIIMI (MardcTpalibHbIN) KaHayl. McXonHble JaHHBIE IS MTPOEK-
TUPOBaHUA 3TOU HACOCHON CTaHUMM IpUBENeHM Ha pUcyHKax 1.1 u
1.2, a pacueT OTBOAAIIETO KaHalla — B pasneie 2.6. CoBMeCTHbIe Ipa-
(PUKA U3MEHEHH A TTON]aYyv HACOCHOM cTaHLuK (; Y yPOBHEMH BOJIBI B BEP-
xHeM (BB) 1 HuxxHeM 6pedax (HB) moka3aHel Ha pucyHKe 4.1, a. OT™MerT-
K¥ YPOBHEH BOIIBI BEpXHETro Obeda (OTBOAILETo KaHAJIA) OIIPeIeSI0TCA
OTMETKOM JIHa ¥ TIIyOUHOM HAMONHEHUS KaHala /A, B 3aBUCUMOCTH OT
IIPOITYCKaeMOro yepe3 Hero pacxofa Q (puc. 4. 1, 6). [lotepsmMu Haropa
B monBosiieM KaHaie ¥ CY C npeHe6peraem.

Pacuer cpegHeB3BelleHHOM TeONe3WdYecKOM BBLICOTHL IIOAbEeMa
H, ¢, BenieM B TabiuuHoON popMe (Tabi. 4.1).

4.1. Pacuer cpenmeB3BemeHHOlH 1€0fe3M9eCK0i BHICOTHI IOTbeMA

epHo, cozieanec-
Tepuon Uneno IMonaya Cpesnxue oTMeTkH | T

paboTHl CyTOK B HacocHOIi | YPOBHEH BOABI, M | Kasi BbicOTa QH, .4 Ot
HACOCHOH | oo nel CTAHUMM | g pepxHen | B HiDKGeM| TIONbEMa '

CTaHIMK, i Q,M3/c | Brede Grede H,™

11.04..2005 40 2,1 51,5 28,5 23 1932 84
21.05..2006 31 4,2 51,8 29 22,8 2969 130,2
21.06..20.08 61 6,3 52 27,75 2425 9319 384,3
21.08..1009 21 4,2 SLS 27,25 2425 2139 88,2
=153  — - - - £=16359 T=686,7

[1pu 6osee CAOXHBIX XapaKTepax U3MeHeHUs YPOBHeH BONH B 6be-
dax 1 noayde HUA 60siee TOYHBIX Pe3yAbTaTOB YUCIO TEPUOIOB #; YBe-
JTUYUBAIOT.

CpenHeB3BellIEHHAS Teoge3nvecKas BLICOTa IofbeMa M3 YCIOBUA
PaBeHCTBa padboT

H, ., =2 Q:H, /% Qi;= 16359/686,7 = 23,8 m. (4.14)

PacueTHpilt HAMOp A7 ToAO60pa HAacOCa MOXHO ITOTYYUTh, €CU U3-
BeCTHHI IIOTEPM Hallopa I10 [jiuHe TPYOOIIpOBOJia U MeCTHBIe IIOTEPHU.
Tak xak B MOMeHT Mo6opa Hacoca HACOCHA CTAHLMA U TPYGOIIPOBO-
Ibl, KaK IpaBWIO, €€ HE 3AIIpOEKTMPOBAHLI, TO HENb3S OIPEAECTUTE
Iorepu. HosToMy moTepsaMy MOXHO 3anaTbcdl IPEABApUTENLHO, MC-
M0Jib3ys ONKBIT MpoeKTHpoBaHUA. 1locie cocTaBieHys MpoeKTa THAPO-
TEXHUYEeCKOTO y3/ia COOPYKeHMI Hallop Hacoca HaXo[iaT GoJiee TOUHO.

T'O 1 yKa3pIBalOT B 3aKa3e 3aBOAY Ha MOCTaBKy 060pYyIOBaHUA.

s nipenBapUTENbHBIX PACUYETOB Ha IEPBOM 3Talle MPOEKTUPOBA-
HUg, Korjia He BLIGpaHBI ellle OCHOBHBIE arperaThl X He 3aIpoeKTHPO-
BaHp! BOMOBOABI, MeCTHBbIE IOTepU Haropa A, OOBIYHO MPUHUMAIOT
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0,7...1,2 M TIpX MCNONb30BaHMH OCEBBIX HACOCOB U 1...1,5 M — LieHTpO-
OeXHBIX.

JIJ1st HACOCHBIX CTAHUMI BOJOCHAGXEHHS 9TU TIOTEPH YBEIMYMBAIOT
Ha 25...30 %. IIpenBaputenpHble MOTEPU Ha TPEHUE XUIKOCTU IO UTU-
He TpyOONpOBOJIOB

hy = iLy 1, (4.15)

rie i — yneabHoe CONPOTUBICHME 0 JIMHE TpyOOoIIpoBoia, M/KM, 3aBUCALIEE OT MaKCH-~
MaJbHOM NoJJauM HAaCOCHOM CTaHLIMM:

MakcuManbsHas nojaya HacocHol cTad- 1o 3 3...10 Bonee 10
UM, M3/C
i Ha 1 kM HanopHoro TpybonpoBona, M 4 3...3,5 2,5...3

L, -, — niuHa Tpy6ONpPOBOLa, KM.

s paccMaTpyUBaeMoro BHIIIe IIpMMepa pacyeTHbIE HATOPhL:

Hy= Hy gy + hy + by, = 23,8+ (3..3,5)0,256 + 1 =256 u;
Hy oy = Hy oy + By + by = 24,8 + (3...3,65)0,256 + 1 = 26,6 M;
Hypin = Hoin + By + by = 21,5 + (3...3,5)0,256 + 1 = 23,3 m.

JlnuHy, M, HaITOPHOTO TPYGOIIPOBOa OIpeNeIaioT ITo GopMye

L=y L2, +H, (cM.pHc. 1.3).

PacyeTHble Hanophbl HACOCOB HACOCHBIX CTaHIMi f,, paGoTaioumx
Ha 3aKpBITYIO OPOCUTEIBHYIO CETh, HAXOAT IJISI MaKCUMAJIBHBIX T101aY
HacocOB (yax, TPH KOTOPBIX OHM OJDKHBI padoTaTh. I1pu 3TOM Hacoch
JOJLKHBI 06ecIeYBaTh HEKOTOPHIA MMHMMANbHEIA CBOGOAHEIN HaIop
BOIBl Hy ., LIS JIOOOTO THIApaHTA 3aKPbITOH OPOCUTEIBHOU CETU TMpH
CcaMBIX HeOIarOMpUATHBIX COYeTaHUSIX pabOThl JOXAEBaJIbHBIX MAlllAH.
PaccMaTpuBaloT pasiuyHble BapuaHThl paGOThI JOXAEBATBHBIX MATHMH
M ONpene)IAI0T TUAPaHT, Y KOTOPOro HaIop BoAbl OyAeT MUHHMMAalb-
HBIM. OGBIYHO 3TO CaMblIi JaTbHUN T’HAPAHT OT HACOCHOM CTAHIUH ITPU
MaKcUManbHOI ee Mojade. /st 5Toro rmapaHTa M HaXOAST pacyeTHBIA
HaItop Hacoca 1o GopMyJie

H =flmin=}1 +H11M+h2r’ (416)

rae H, — MakcUManbHasi reoJie3YecKas BBICOTA IIOIbeMa BOJIbI OT UCTOYHMKA K THAPAHTY,
M; Hu um — MUHMMAJBHO NOMYCTUMBIN (CBOGOIHBIN) HANOp BOAL! B rMApaHTe MPU IOJ-
KIIIOYEHHUH K HEMY IOXCBalbHOM MalllMHEL, M; A5, — CYMMapHLIE IIOTEPU HAIopa B ceTH
OT BOJOMCTOYHUKA IO TUAPAHTa, s = Ay + hM.

AHaJIOTUYHO PacCYMTHIBAIOT M HAITOPBI HACOCOB JIJIST CTAHIIMH ceflb-
cKoxosgiicTBeHHOro BogocHaoxenus (I u II mogremoB).
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4.4. ONPEAENEHUE PACYETHbIX MOJAY U YNCTIA
YCTAHABNMBAEMbIX HACOCORB

OnpeleneHNe pacyeTHOM Iogayu HacocoB (), M MX Yucia Z — JBa
B3aMMHO YBA3aHHBIX Ipollecca. 3HaYeHusl BeJMUMH Q, U Z3aBUCAT OT
rpaduKa BogonoTpebieHns (M BogooTsona) Q= ff) M €ro Makcu-
MIBHOM OpAVHATEL Oyay. I'PaduK BoLOMOTPeGIeHUS MEPECTPAUBAIOT
B CTYITEHYaThI{l IpaUK BOZOMOJAYM, MIPUYEM B KAXKIOM IMEPUOIE pa-
GOTH HACOCHOI CTAaHIIMHM DEATM3YIOTCs TOCTOSHHBIE TMogadu ;. B
HapOonee IPOCTBIX CIyYasX NMPU OJHOTHUITHBIX HAcocax 5T ITOJa4u
KpaTHbl MMHMMAJBHOM IMojadye HacoCHOW craHUMU. CYHUTAIOT, 4TO
MOC/EHASL COOTBETCTBYET DAcYeTHOM IMofaye OIHOro Hacoca ¢, a
yyclo HacocoB Z = O,/ Jp. B manbHeiilieM Hacockl, HeMocpeICTBEH-
Ho ofecrieYrBarOIMe BBITONHEHUE IpaduKa Bogorogadu, 6yaeM Ha-
3LIBaTh OCHOBHEIMHY pabouuMu. OOmii 06beM BOBI, ITOJaBaeMBIil 3a
CE€30H, TP MCXOJHOM M CTYIIEHYaTOM IpadMKax JOJUKEH OBITh HEU3-
MEHHBIM 3a cyeT Moabopa COOTBETCTBYIOIMX 3HaYeHUH 7. KpoMe Toro,
BO MHOTHX CJIy4asix [UIs Hapbonee pallMOHANBHON YBI3KY YMCIa Haco-
COB M HaITOPHBIX TPYOOITPOBOAOB XeJaTelbHO, YTOOBI OOIIIee YHUCIIO yC-
TaHABIMBacMBIX OCHOBHBIX HacocOB (pabouMX M pPe3epBHBIX) OBUTO
KpaTHO ABYM WJIM TpeM. THUIIbI YCTaHaBIMBaeMBbIX HACOCOB M MX YHCIIO
BEIOMPAIOT C TaKWM pacyeToM, YTOOBI YpaMK BOAOIMOAAYM HACOCHOM
CTAaHLIMU I1O0 BO3MOXHOCTH JIyyllle IOKpbIBaX rpadMK BOAOMOTpesie-
HUA C YYETOM IMOJIYYEHUS TP 3TOM MaKCUMAJIBHOW 3KOHOMHUYECKOM
3(POEKTUBHOCTH, CBS3aHHOI CO CTPOUTENBCTBOM M 3IKCIUTyaTarei
HacOCHOM CTaHIUU. .

PaccMmaTpuBaloT HeCKOJIBKO BapMaHTOB HACOCHBIX CTaHIMI ¢ pa3-
JMYHBIMM TUITAMU M 9YMCJIOM HacOCOB M Ha OCHOBE TEXHUKO-3KOHOMM -
YeCKOro cpaBHEHMS BBIOMPAIOT HanboJiee BLITOAHBIN.

PacyeTHyl0O MaKCHMMAaJNBHYIO I10/1aYy OPOCHMTENBHEIX HACOCHBIX
CTaHIUI Oy ¢ max ONIPEACISIIOT [0 MAKCUMAaIBHON OpAXHATE YKOMIUIEK-
TOBaHHOI'O IpacpMKa BOAOMOTpeONeHUs (.x, YMHOXEHHO! Ha Koad-
buLmenT popcupoBKu Ky, 3aBUCAIIMIA OT MAaKCHMAJBHOM OpAMHATHI
VKOMIUIEKTOBAaHHOTO TpauiKa BOJOIOTPEOICHUS

QH. c.max — Kb Qmax- (4 1 7)
Ornax, M3/ <1 1..10 10...50 50...100 > 100
Ky 1,2 1,15 1,1 1,05 1

MakcuManbHast pacyeTHas MOgaYa OCYIINTENbHBIX HACOCHBIX CTaH-
UM cooTBETCTBYeT MaKCUMAJIBHON OpAMHATe IpadyKa BOJIOOTKAYKH,
KOTOpEIit 060CHOBBIBAIOT CIEIMAIBHEIMU pacdeTaMul [9]. Dopcupo-
EaHme MoaY y OCYIIMTENbHbIX HACOCHBIX CTAHLIMH He IperycMaTpu-

aloT,

OcCHOBBIBasICh Ha NMPAKTHKE MMPOCKTUPOBAHUSL M SKCIUTYaTalli Ha-
COCHBIX cTaHIMi, pa3paGoTaHbl PEKOMEHMAIMM IO BBHIGOPY Uil HUX
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HOMEHKJIATYpbl M YMCla HACOCOB, KOTOPBIE CBOIATCS K CIENYIOMle-
My:

MPUMeHSThb M0 BO3MOXHOCTY OJHOTUITHEIE, OCBOSHHEIE ITPOMBILI-
JICHHOCTBIO HAcOChI; MCIIOJB30BaHUE PA3HOTUITHEIX Y HE OCBOEHHBIX
MPOMBILUIEHHOCTEI0 HACOCOB JOJLKHO OBITE OOOCHOBAaHO TEXHUKO-
9KOHOMUYECKUMHM pacyeTaMy; TIpMMEHEHME HE OCBOECHHBIX ITPOMBIIII-
JICHHOCTBIO HacOCOB COTJIACOBELIBAIOT € 3aBOJAaMM-U3TOTOBUTEISAMU U
YBSI3BIBAIOT CO CPOKaMM CTPOUTENIBCTBA Y3114;

OTHaBaTh IPEANOYTeHUe NMpU IMPOYUX PaBHBIX YCIOBHSIX ClEOyeT
HauboJjiee HaleXXHBIM Y yIOOHBIM B 3KCIUlyaTallMy LIEeHTPOOEKHLIM I0-
PU3OHTANBLHEIM HacocaM TuNa [l; BepTHKaNbHBIE LeHTpOGeXHBIE Ha-
COCHI peKOMEHAYIOT IPUMEHATD ITPY pacyeTHEIX Mojladyax Hacoca 6oJlee
2 M3/c; Ha IUTaBYYMK HACOCHBIX CTAHIMSAX YCTAHABIMBAIOT TOJHKO TO-
PU30OHTAILHBIE HACOCHI,

HCITOJIL30BaTh MO0 BO3MOXKHOCTH HACOCHBIE arperarsl (HAcoC + IBU-
raTejb) MakcUMMalbHOM 3aBOICKOI TOTOBHOCTY Ha 00iUel (DyHOaMeHT-
HO#l paMe ¢ YCTaHOBKO# TpyOOIpOBOMHOM apMaTyphl U KOHTPOJIBHO-
U3MEPUTENLHBIX ITPpUOOPOR;

NIPMHMAMATh YMCJIO OCHOBHBIX pabO4MX HACOCHBIX ArperatoB Zis
IUIS MEJMOpaTUBHBIX M BOAOCHAOXEHUECKMX HACOCHBIX CTAaHIMIA B 3a-
BUCUMOCTH OT MAaKCUMAaJIbHOM IOa4Yll HACOCHOM CTaHLIMU.

Oh e mans M3/C <1 1.5 5..30 >30
Zos 2.4 3.5 4.6 5.9

Yuciio OCHOBHBIX paboyuX arperaToB MOXeT ObITh YBEIMIEHO, EClIU
MPOMBILILIEHHOCTBIO OCBOEHO JUIIb MeHee KPYITHOe, YeM TpeOyeTcs I1o
pacdeTy, HaCOCHO-CUJIOBOe OOOpyIOBaHME, a TeXHUKO-3KOHOMUYEC-
KMe pacdeThl He MOATBEPIMIU 1iefleco06pa3HOCTE pa3paboTKU U OCBOe-
HMS B TPOM3BOJCTBE HOBOTO Hacoca, YUCIO arperaToB MOXeT ObITh
YMEHBIIIEHO 10 CPaBHEHUIO C BbIIEIIPpUBENSHHBIMY JAaHHBIMU, €CIU
BOAy NMOJAIOT B OTKPHITBIA BOAOEM M B CHUCTEME UMeEETCS perylUpyio-
1as eMKOCTh, Ha OpPOCHUTEeNBHBIX HacoCHBIX cTaHuusx 111 xateropum
HaJIeXHOCTH TOJAa4YM JOIYCcKAeTCsl yCTAHOBKA OJHOIO HACOCHOTO arpe-
rara ¢ noga4eii go 400 n/c u MourHocTrIo 1o 150 kBT;

IIpUMEHSTh JONONHUTEJILHEIE pa3MEeHHBIE HACOCHI CO 3HAYUTEILHO
MeHblIei rromaueit (no 20...30 % nmomay OCHOBHEIX HAaCOCOB) JUTS JIyd-
1Iero MOKpHITHA IpaduKa BOAONOTPeOISHUS TIPU UCIIONb30BaHUH OC-
HOBHBIX HacOCOB ¢ Mojaueif 6onee 1,5 m3/c.

Yucno pa3MeHHBIX HACOCOB 3aBUCUT OT KOHKPETHHIX TpeOOBaHUI K
TOYHOCTU TOKPBITUS rpaduKa BOmOMoTpedNeHUS rpaduKoM BOIOITO-
Jlavdu.

KpoMe 0CHOBHBIX pabouuX ¥ pa3sMEeHHBIX HACOCOB TpegycMaTpyuBa-
JOT YCTAHOBKY Ha HaCOCHBIX CTAaHIIMSIX pe3epBHEIX HAcOCcOB (Tabi. 4.2).

Ha nHacocHsix cranyusix 111 Kateropuu HageXHOCTH TI0Ja9M pe3ep-
BHEBIE HACOCH!, KaK ITpaBWiIo, He IMpeTycMaTpUBatoT.

Yucino pe3epBHBIX .HACOCOB MOXET OBITh YBEIMUEHO B CIESOYIOUIUX
cayqasx:
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4.2. Pexomennyemoe WHCI0 pesepBABIX HACOCOB Vi HACOCHBIX CTAHIMI PAIIHIHOH
KATeropum HaJeXKHOCTH Hopadn

KaTerophsi HaeXHOCTH NOJauH “Yucnio Hacocos
HACOCHOM CTAHIMU — I Fo—
I <6 1
=7 2
1 <8 1
29 2

MpY YCTAaHOBKe HAa CTAHUMM BHOBb OCBaMBAaeMBIX HACOCOB WJIM Ha-
COCOB, FTAPAHTUPCBAHHBIN ¢POK PaGOTHI KOTOPBIX MeXY KallUTaIbHbI-
MU PEMOHTAMU MeHbllle, 4YeM TMPoJ0KUTENIbHOCTD paOOTHL Ero B TOLY;

Ipy paboTe HACOCHOM CTaHIMU B TSKEIbIX YCIOBUSIX, BIMSIOMIUX
Ha HaJeXHOCTh paboThl HacocoB (MepeKayka arpecCUBHOM BOIBI WU
BoAbI ¢ OOJNBIIMM coaepXaHueM abpa3svBHBIX YacTUL, OONBIIOE YUCIO
MyCKOB);

Npy GOJNBLION HArpy3Ke oCHOBHBIX HacocoB (6olee 5500 4 B roay); B
3TOM cllyyae 9uClo Pe3epPBHBIX HACOCOB PaCCYMTHIBRIOT € YYETOM Ipa-
(pMKa BONOITOAAYM M KAJICHAAPHOTO rpaduka IMPOBEICHUS TEeKyLIUX,
CpPEIHUX U KAIMTaJIbHBIX PEMOHTOB.

PekomeHnyeMas HOMEHKJIATypa HACOCOB JUIS HACOCHBIX CTaHIIMIA
3aKPBITBIX OPOCUTENBHBIX CUCTEM PaccMOTpPEHA B pasieine 4.14.

Ha ocylumtenbHBIX HACOCHBIX CTAHIIMSAX NMPU HAJIMYMH Iepes HUMHU
PETYNUPYIOUIMX eMKOCTEH YCTaHaBIMBAIOT OJHOTUIIHBIE HACOCHI, IPH
OTCYTCTBUH €MKOCTEM ~— Pa3HOTUITHbIE. YMCIIO M TUITBI HACOCOB BHIOH-
paloT TaK, YTOOKI ITPY BKIIIOYEHUM WM OTKIIIOYEHUH OJHOIO U3 HUX CKO-
POCTBb U3MEHEHUS YPOBHEM BOABI B KAHAJIAX WM PEryIMPYIOIIMX eMKOC-
TSAX He MpPeBHIIaNa IPeaeoB, ITPY KOTOPhIX Pa3pyllIaloTCs OTKOCHL.

PexoMmennyemMass HoMeHKJIaTypa HAacOCOB JUISI OCYUIMTENBHBIX Ha-
COCHEBIX CTaHIMI NMpuBeneHa B Taonuue 4.3.

4.3. PexoMeH/IyeMAs HOMCHKJIATYPA HACOCOB VIS OCYIMTENBHLIX HACOCHBIX CTARIMI

Q 3 Yucrno OJTHOTUIIHBLIX HAaCOCOB Y ( YHcmo HacOCOB M BO3MOXHOE
.. o> M7/ HACOCHBIX CTAHIWI C DeTYTHpYIOILEH | COOTHOLIeHHE X Nofay Y HaCOCHBIX
EMKOCTBIO cTaHLM Ge3 pery/MpyloLleH EMKOCTH
<0,4 1 1
0,4...1 2 2—1:2, 1:3
1.5 =3 3—1:1:2, 1:1:3,
1:1:4, 1:2:2
>5 >4 4 — 1:1:2:2,
1:1:3:3

PesepBHBie HACOCHI Ha OCYIIMTENBHBIX HACOCHBIX CTAHIIMSIX He TIpe-
AyCMaTpUBAIOT, ECNTA CTAHIMSA Ha ITONHYIO MOIIHOCTE paboTaeT He 60o-
ee 10 cyT ¥ HeT omacHOCTH KaTacTpodiuyecKoro 3aTOIIEHHUS Hace-
JIEHHBIX ITYHKTOB WM [(€HHBIX CEIBCKOXO3SIIICTBEHHBIX YIOOUii B CNY-
Hae BRIXO/IA M3 CTPOS OJHOTO U3 OCHOBHEIX arperaToB.
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OcylmTeNbHble HacOCHBIE CTAHLMH, KaK IMPaBUiIO, JOJUKHBI OBITh
ABTOMAaTUYECKUMU: ITycK M OCTaHOBKa HACOCHBIX arpeTaTOB Ipenyc-
MaTpUBalOTC B 3aBUCHMOCTU OT YPOBHSI BOIBI B ITOABOJAIIEM KaHale.

Takum o6pazom, B o6uieM cilyyae YMCIO IVTaBHBIX HACOCOB Ha Ha-
COCHBIX CTaHIMAX MEJIMOPATUBHOIO M BOOOCHAGXEHYECKOT0 HazHaye-
HUA

Z= Zpa6 +Z a6 pes + ZpaSM pa3M pe3s (4 18)

L€ Zias 5 Zpas.pers Lowms Lpasmpes — YHCTIO pabOUHX, PE3EPBHBIX OCHOBHBIX, PA3MEHHBIX,
PE3ePBHBIX Pa3MEHHBIX HACOCOB.

YacTo o1MH OCHOBHOI pe3epBHBINA HACOC 3aMEHSIOT HECKOIbKUMU
pasMeHHBIMU HacocaMu. [locienHue B aTOM ciiydae BBITIOJTHAIOT JIBe
(GYHKUMM — pa3sMEHHBIX ¥ Pe3epBHBIX HACOCOB. YUUTBIBasK U3TOXEH-
HEBIE BbIllle PEKOMEHIAIMN M KOHKpPETHBIE TpeGOBaHMS K ITPOEKTY, BbI-
OMpaloT HOMEHKJIATYPY M 9MCJIO HACOCOB corjlacHO ¢dopmyie (4.18).
HckmouuB Bee pe3epBHBIE HACOCH!, COCTARISIOT CTYIICHYATHI IpapuK
BOIOMOAAYM ¢ HAWJIYYIIMM ITO BO3MOXXHOCTHU MOKpPBITHEM TpadUKa BO-
JonotpediaeHus (BonooTKadky). Haxooar pacyeTHbIe ITOaYy HacCOCOB
O,. Ilpu aTOM XenaTelIbHO, YTO6H! BhIGpaHHbIE pacYeTHHE MOJaYX Ha-
COCOB O, 6bUIM OJIM3KY K TeM IMOfla4aM, KOTOPBIM COOTBETCTBYIOT pe-
SKUMBI pa60Tm MMeIOIMXCA B KaTajJoraxX HacOCOB ITPU 1] = Myax-

CoriacHo TeXHU4YeCKOMY 3afaHuto (cM. pyc. 1.1) uMeeM OYeBUHOE
pettenve: Z = Zy5 + Zpaspes = 3+ 1 =4, 0, = 2,1 m'/c.

4.5. NIONACTHbIE HACOCbI, MTPUMEHAEMbIE B MEJTMOPALIMA
N CENbCKOX03ANCTBEHHOM BOAOCHABXEHWA

Ha MeIMopaTUBHEIX HACOCHBIX CTaHLMSIX OOBIYHO ITPUMEHSIIOT Ha-
COCHI 001LETO Ha3HAYEeHUSI, JOMYyCKaloLIMe TepeKayKy BOIbI TeMIlepaTy-
poii no 85 °C u ¢ cogepxaHMeM TBepAbIX BKIIOYeHUI He Gosee 31/1,
pa3mepoM He Gojlee 0,5 MM, M3 HUX abpa3uBHBIX He Oosee 2 %. Huxe
KpaTKO OMMCAHbI pa3INYHbIe THITBI HacOCOB, KOTOphIe HauboJIee yacTo
HCITOJIB3YIOT B MEIMOpPAlMM U CEJIbCKOXO3JMCTBEHHOM BOJOCHaGXe-
HMM.

Hentpo6exkunie Hacockl THHOB K 1 KM. DTO rOpH30HTANIBHBIE, OHO-
CTYNeHYAaThle 1EHTpOOeXHbIe Hacochl ¢ paboYUM KOJEeCOM OHOCTO-
POHHETO BXO[1a, KOHCOJLHO PAcIOjIOXeHHBIM Ha KOHIIe Bajla Hacoca.
HaropHblii maTpyGoK Hacoca MOXeT OBITh TOBepHYT Ha 90, 180 vy 270°
B 3aBUCUMOCTH OT YCTOBUI KOMIMOHOBKY. CMa3Ka HOIUIUITHUKOB XM/~
Kasg. OceBbie YCWIIMS Yepe3 Bal BOCIIPUHUMAIOTCS IapUKOITONLIMITHU-
KaM¥u. JI715i CHYDKEHMS OCeBBIX YCUIIMH Ha pabodeM Kojiece [ealoT qBY-
CTOpPOHHeE [1[e/ieBoe YIUIOTHEHHE, pasrpy304yHYIO KaMepy M pas3rpy3od-
HBIE OTBEPCTYA.

MoHo6nouHble Hacockl THIa KM B oTiMuue oT HacocoB THIMa K He
HMMEIOT OMMOPHOM CTOMKH U OTAEABHOTO Baja, TOCKONbKY pabodee Koje-
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cO HACAXKEHO HeNocpelICTBEHHO Ha Bl 3JeKTpoapurateis. CBOIHbIE
xapakTepucTky H= f(Q) Hacocos Tu1oB K u KM noxa3zaHel Ha puCyH-
ke 4.2, a.

IlentpoOexnbie ropu3oHTAMLABIE Hacochl THHA JI. DTo LeHTpobex-
HblE, OMHOCTYIEHYaTHle ¢ TOPU3OHTATLHEIM ABYCTOPOHHMM IOABOIOM
Bollel K pabogyemy Kofecy Hacochl. Kopryc Hacoca YyryHHEIH, UMeeT
TOPU3OHTAIBHEIA pazbeM B TUIOCKOCTH PACIONOXEHHUs OCU Baja, Io-
3TOMY pa3bUpaTh M peMOHTUPOBATEL HACOC MOXHO 0€3 IeMOHTaXa Tpy-
GorpoBonoB. Onopamu potopa Hacocos [ 6300-80 1 [1 5000-50 ciyxar
NMOMIIMITHUKYA CKONLXeHus, HacocoB I§ 3200-33, [12500-17, [ 3200-
75, 1. 2500-45, 1 5000-32, J1 3200-20, J1 6300-27 u [ 4000-22 — mon-
HIAITHUKY KageHHs ¢ XUIKOM cMa3Kou, a I BceX OCTAJILHBIX Haco-
COB — MOAUIMITHAKY KadeHHs ¢ KOHCUCTEHTHOM cMasKoii. I oxax-
JeHUS CAJTLHUKOB U IpeIoTBPallieHHs IMoJcoca Bo3ayXa U3 aTMoC(pephl
B Hacocax TpeJyCMOTpPEHbI VILIOTHEHUS ¢ TUAPABINYECKHM 3aTBOPOM.

Hacocs! Tina [ nmo cpaBHeHMIO ¢ HacocaMul TUIOB K 1 KM umerot
oonee Beicokue KII. Oy ynoGHee B aKcILTyaTallMy G6llarogapsi HAIM-
YUI0 Y HUX TOPU3OHTANLHOrO pazbema. [losToMy MpeanoYTuTeNbHee
NIPUMEHSTH 9TH HACOCHL.

CéBomme XapaKTepUCTHKU HacocoB TUMa [l MprBeneHsl Ha pUCYHKE
4.2, 6.

IlenTpodexnpie ropusoaTaibibie Hacock THOB LJH n ITHC. Bricoko-
HallopHBle 11eHTpoOexHble Hacockl Tuna IIH -— ropuzoHTanbHEIE,
MHOTOCTYIIEHUYATEIE, MMEIOIIME TOPU3OHTAILHEIA pa3beM, ¢ paboyMMuU
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Puc. 4.2. CpoaHble XapaKTepHCTHKH HACOCOB:

a — tunos K u KM (npoponxkexue puc. cm. ¢. 102...105)
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Puc. 4.2. (npoponxeHye):

6 — tunos [1; ¢ — tunos L{H v UHC; 2 — tuna B ¢ nosstwennoit yactoroit Bpaiesys (1)
M ¢ IIOHMXeHHol yacToTol spamenus (/1)

Konecamu ofHOCTOpOHHETO BXoja. MX MOXHO MCITONB30BaTh Ha BLICO-
KOHaropHbIX HACOCHBIX CTAHIIUAX B KAUECTBE OCHOBHBIX HACOCOB, 4 TAK-
€ Ha KPYTTHBIX OCYILIMTENBHBIX U OPOCUTEIBHBIX HACOCHBIX CTAHLIUAX B
KayecTpe BcrioMorareJbHBIX HACOCOB.

BricokonanopHsie neHTpoGexHble Hacochl Tvna ITHC — ropusoH-
TajbHple, MHOTOCTYTIEHUATBIE, CEKIIMOHHBIE, ¢ PAGOYMMHU KOJIECAMU OJI-
HOocTopoHHETO BXOZIa, MOTYT GLITh MCHONL30BaHbl B KAYECTBE KaK OC-
HOBHBIX, TaK ¥ BCIOMOTATENbHBIX HACOCOB. CBOIHBIE XapaKTEPUCTUKU
STUX HAaCOCOB NIPUBEAEHMI HA PUCYHKE 4.2, 6.
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Puc. 4.2. (IponoinxeHue)

HenTpotexnnie BepTHKAIbHLIE Hacochl THHA B. DTo 1eHTpoGEXHbIE
BEPTUKAJILHAIE, OXHOCTYIIEHYATHIE HACOCKH], C PAGOYHM KOJIECOM OJTHO-
CTOPOHHET0 BX0J1a, KOHCOJILHO PACIIOOXKEHHBIM Ha KOHIIE BaJla Hacoca.
Koprryc Hacoca 1o rieprdepiy MMeeT CIiMpalibHyIo hOpMY ¢ TOPM30H-
TaJILHBIM HallOPHLIM maTpyokoM. K BepxueMy dragiy Kopriyca Hacoca
MIPUKpEIUIEHa KpBILiKa, Ha KOTOPO# YCTAHOBNEHHl HAIpaBIsIOLUi
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Puc. 4.2. (npomoikeHHe)
@ — tunoB O v OIT; ¢ — tuna B1B; # — Tunos A 1 ATH

ITO/ILINITHUK W CAILHUKOBOE YIIOTHEHUE. Bosia K paGoueMy Komecy Ha-
coca 1oaBoauTcA cHu3y. OceBasi THAPABIMUecKas CYJla M BeC Bpalllaio-
IIMXcA Aetajiel Yepe3 BaJIbl Hacoca W ABUTATeNS BOCIIPMHUMAIOTCH 151~
TOMH syeKTpoaBUraTels1. HampaBisrolue o AIIMITHAKY HACOCOB THIIa B
C PE3MHOBBLIMM WIH TUTHODOIEe BHIMUA BKJIAbIIIAMI CMAa3bIBAIOTCA TIepe -
KayuBaeMoM BOAOM, €CIM CoOepXaHue B Helf B3BelIeHHBIX YaCTHI[ He
Gonee 50 MI/M Ipu TOTIYCTHMOM MX KPYITHOCTU W abpasusHocTH. [lpu
nepeKauyMBaHUU 3aTpA3HEHHOM BOABI MOAIIMITHUKKA NOKHBI CMasbl-
BaThCsd TEXHUUYECKU YU CTON BOOOM, ITO1aBAEMOM U3 CITe{MAILHOU CUCTE -
Msl. [Tocne fHUEe KOHCTPYKIUMHK KPYITHBIX HACOCOB C NMaMeTpaMu HATIop-
HHIX maTpyOkoB Gojiee 1600 MM uMeloT 6aGOUTOBLIE ITOMUIMIIHUKY C
MacCjIgHO# CMa3KoH.

CBojHble XapakTepucTiki H = f{ Q) HacocoB TuIla B puBeaeHsl Ha
pPUCyHKe 4.2, 2.

Ocesble Hacochl THNIOB O 1 OI1. DT HACOCH UMEIOT TOPU3OHTAILHOE
Y BEpTHKAJIbHOE NCITOJIHEHUE, COCTOAT U3 pabouero Kojieca, Baja i Kop-
Tyca. B cBol0 oyepe b, KOPITYC HACOCa COCTOUT U3 [TOABO/IA, KAME LI pa-
Goyero koneca, BHIMPABISAIOINETrO ammapara, auddy3opa, 3aKiianHo-
I'0 ¥ epexoaHoro Koiey. OCMOTP M peMOHT pabouero Kojeca BO3MOX-
HBI €3 IeMOHTaXa W pa3bopku Hacoca. Boga K HacocaM 0GBIYHO ITOJI-
BOJMUTCS W3OTHYTHIMU BCaCHBAKIMMMHU TpyOaMu. 11 HacocoB ¢
pabouyumu Konecamut aiMaMerpoM 1100 MM ¥ MeHee pa3pellieH KaMep-
HbIA noxBof [6).
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Hacocsr OB2-42MK 1 OB8-42MK (BepTHMKaibHOIO UCIIOJHEHUSA)
MIPUMEHSIOT TOJIBLKO C KaAMEpPHBIM II0IBOJIOM. BaJibl BCEX OCEBEIX HaCO-
COB UMEIOT ABE ITOAIIMITHUKOBLIE OTTOPLL. OCEBHIC CHIILI X BEC BpAIAIO-
LIMXCS JeTajieil BOCIIpMHUMAIOTCS NATOH 3/eKTpoaBUraTeas. OCeBhIe
HaCOCEl MOTYT OLITh IIOCTABICHBI C XECTKO 3aKpeTUIEHHBIMU JIOIACTH -
MU BO BTYNKE patouero Koaeca (tur O) v MOBOPOTHBIMHU JOMACTAMU
(tun OII). IlocnenHue MOTYT OLITH C PYYHBIM MEXaHU3MOM pa3BopoTa
JonacTe# IMpy OCTAHOBICHHOM HAcOCE, C 3JMeKTpONPUBOIOM WM C
3JIEKTPOTNAPONPUBOIOM pa3BopoTa Jonacteit paboyero Kojeca Ha
Xomy.

B mocneaHee BpeMst OCEBBIC BEPTHMKAILHBIE HACOCH! C IUaMETPOM pa-
Bounx Konec D,y <0,55M craiu genar MOHOOIOYHBIMU — HACOC U
JBUTATE]IL COCTABIISIOT ENVHBIN Y3eJl, U3roTOBIAEMEIi Ha 3aBoie. CBoji~
HBIE XapaKTepMCTHKY 0CEBLIX HacocoB TunoB O u OII npuBeneHsl Ha
pucyHke 4.2, 0.

HuskoHanopHele oceBsle Hacocsl tuma OI8-55 (Q=0,9Mm3/c,
H=10M) u OI'5-70M (Q =2,25m3/c, H=11 M) C TOpU3OHTAJILHKIM
PacIIONOXeHMEM Bajla IIOCTABISIOT € KECTKO 3aKPerNeHHBIMU Jlonac-
TAMM paboyero Kojieca M IPUBOAOM OT DACKTPOJABUTATENS YEpeE3 CO-
eIUHUTENLHYIO MydTy. ATperaT MoCTaBIsIOT Ha oOuied gpyHIaMeHT-
HOH 1ImTe.

Horpyxuple (KamncyabHble) Hacochl. PeKOMEHAYIOT IpUMEHSATH IS
000pyA0BaHKU BPEMEHHBIX HAaCOCHBIX CTAaHIMI M CTAHUMU C MaJIbIM
neprofoM paboThl. [lo KOHCTpYKTMBHOMY HUCMONTHEHUIO TOIPYKHOHA
HacoC IpeACTaBIsgeT CO00M MOHOONOUHBIMA arperat Co BCTPOCHHBIM
BJIEKTPOIBUTATEIIEM, KOTOPBII pacoloXeH B repMETUYHOM KopIlyce B
ITOTOKE BOJIBI IIPEMMYIIECTBEHHO CO CTOPOHEI BCACHIBAIOIECH YacTh ar-
perata. B HypKHe# 4actu 3JEKTpOJBMIATeNs] MMEETC COOpHMK BO3-
MOXHBIX [TPOTEUEK Uepe3 YIIOTHEHUs Bajia B KopIyce arperata. [lpo-
COUMBIIYIOCS BOLY VAAJIAIOT OTTYA, ITOBLINIAS JaBICHUE BO3/IyXa B ITO-
JIOCTY IBUTATe)IS IIyTeM I10Aa4yy ero oT KoOMIIpeccopa.

DRAEKTPOSHEPTUS K ABUIaTeIIo MOABOAUTCS TMOKUM KabeneM yepes
CTAHLMIO YIIpaBJIeHMsI, ITOCTABIAEMYIO KOMILIEKTHO ¢ arperatoM. [lo-
IPYXHbIE HACOCKH! [6] MOr'YyT GBITL M3TOTOBJIEHH! B [[BYX BapuaHTaX: Ha
cajja3kax (Ha peancax, yJIOoKEeHHHX 10 YKpeIUIEHHOMY OTKOCY) MJIi Ha
WapHupe. YCTaHOBKa IIOTPYXHOro arperata Ha lUapHUpE [1O3BOJIAET
JIOBOJLHO GLICTPO MOAHUMATE aTPeTaT M3 BOAKI B CIIyJae HEoOXoAMMOC-
TH, @ Takke OBICTPO YCTAHABIMBATHL €T0 B pabouee ITOJOXKEHUE, UTO
OYEHb BaXHO IIpM HEAOCTATOYHOW HAAEXHOCTH THUAPOU3OJISALMM I10-
IPYXHOTO 3eKTpoaBurarels. Hacochl yCcTaHaBIMBAIOT HA OTKPHLITOM
Bo3ayxe (0e3 31aHus).

Hacoch 84 mogseMa Boas! 3 ckBaxud. Hacocsi tuna S11B, AuATH
IIpenHa3HayeHkI A1 3a60pa BOAKI U3 apTe3MaHCKUX CKBAXKKH. CBOIHBIE
XapaKTepuCTHUKU HACOCOB MPUBECHBI Ha pUCYHKeE 4.2, e, orc.

Hacocsl Mapku 311B — 0/{HO- WJIii MHOTOCTYIIEHYATHIE [TIOTPYXKHEIE
LeHTPOOEXKHEIE BEPTUKAIBHBIE C pabouUMU KOJIECAMM OHOCTOPOHHE -
ro BXona. dnexkTpoHacoc B11B cocTOMT U3 Hacoca, ITOrpyXXHOTO 3IEKT-
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pOABUTATENS, TOKOIOABOASIIETO Kabess, BOIAOIOLBEMHOIO Tpy6o-
pOBO/IA, 060PYNOBAHNS YCThS CKBAXKMHBL 1 CUCTEMBI aBTOMATHYECKO-
ro yrpabieHud. Ilonmmnuvky Hacoca cMas3bIBaIOTCS M OXJIAXIAI0TCS
BOJLOM.

Hacockl T™MIa A — LEHTpOGEXHBIE CEKIMOHHLIE BEPTHMKANLHEIE C
TPAaHCMMCCHUOHHBIM BaJIOM, BPaIAIOIUMCA B IMTHODONEBBIX MTOJIIIMII-
HYIKaX, U CMa3KH KOTODPBIX MCIIOABL3YIOT YHUCTYIO BOJIY, [1ONaBAEMYIO
BILOJIb KOJIOHHB] HAIIOPHBIX TPYO Y Hacoca I1o clelaibHOMY TpyGonpo-
BOZLY.

Hacocsl Tuna ATH — 1ieHTpo6exHble CEKIMOHHbIE BEPTUKAILHbIE
¢ panvaibHBIMY MOIIMITHUKaMU IIPMBOJHOTO Bajla U Hacoca, CMasbl-
BaeMbIMHU TepeKaurBaeMoil Bogoit. Hacockst ATH MeHee HaneXHsI, 110-
3TOMY VX IPUMEHEHME JOJKXHO ObITh 000CHOBAHO PacyeTOM.

B nansHedieM Hacocsl Tvia A 1 ATH 6ynyr umeTs eiiHoe 0o603Ha-
yenue: ITBa-Q,-H, Tne o — BHYTPEeHHMH AUaMeTp CKBaXWHbI, MM,
yMEHBLIEHHBIH B 25 pa3; O, — nojaua, M*/4; H— Harop, M.

Ilpy pacyeTax HaCOCHBIX CTaHUMH, OGOpPYNOBAHHBLIX HACOCAMM
tunia OB, Au ATH (LITB), cienyeT yYUThIBaTh NOTIONHUTENLHBIE T10-
Tepy HaIlopa B BOJIOTIOABEMHBIX TpyOax HACOCOB B pa3Mepe: I Haco-
coB DB — 3...6 % Hanopa Hacoca, JUIT HacocoB A — 4...6, U1 Haco-
coB ATH 8 — 16...18, mnsa HacocoB ATH 10 — 12...14 u 11a HacocoB
ATH 14 —6...8 %.

4.6. BbiIbOP HACOCOB NO KATAJIOrAM

lTocne onpeneneHust pacyeTHwIX Haropa H, u momaun Q,Hacoca
BHIOMPAIOT HACOC, KOTOPKIA JIOJDKEH HE TOJILKO 0GecIeuMBaTh pacyeT-
Hbl€ IapaMeTphl, HO U 110 BO3MOXHOCTU YIOBJAETBOPSIThL CICHYIOIIUM
TpebGOBaHUIM:

1 — uMeTh Belcoxkuit KIT/;

2 — HaUMEHBIINWH NONYCTUMBbIH KaBUTALMOHHBIN 3a11ac Ahygy;

3 — HawyyIMe SKCIUTyaTayMOHHEIE BO3ZMOXHOCTH;

4 — MUHVMMaJILHbIE Ta0apuThI U Maccy;

5 — MIMETb CEpUIHBIM BHITYCK ITPOMBILIEHHOCTBIO.

Hacoc nonGuparor cornacHo pacuyeTHsIM H, 1 0, 10 KaTajoram Ha-
COCHOTO 000PYINOBaHUSA, IPEIHASHAYEHHBIM UISI TPOEKTHBIX OpTaHMU-
3auuit M NpeaIpyAsaTYA, SKCIIVATUPYIOWMXX HACOChL. B 3aBUCHUMOCTHU
OT Ha3sHa4eHMA U KOHCTpYKUMM Hacoca cHayana ero MmoadMpalor 1o
CBOIHKIM XapaktepuctikaMm H = f{ (), KOTOpbIE IIpUBEIEHBI Ha PUCYH-
Kax 4.2...4.5. Ha sTyx pricyHKax IToKa3aHbl BLITYCKaeMble Halllei mpo-
MBINUIEHHOCTHIO HACOCHL PA3IMYHBIX MAPOK M PEKOMEHIYEMbIE paGo-
YKe mrana3oHsl 1o Qu H, 1py KOTOPHIX HACOCH paboTaloT ¢ JOCTATOU-
HO BBICOKO# 35KOHOMMUYHOCTBLIO (0OBIUHO 7M > 0,9M,.x). KpoMme Ttoro,
TaM yKa3aHbl YaCTOTHI BpallleHYs BAJIIOB HACOCOB, KOTOPBIM COOTBET-
CTBYIOT IpeNCTaBAEHHbIE XapaKTepucTuku H =f{ Q). Onpenenus Map-
Ky Hacoca 1o 3afgaHHbiM O, ¥ H,,, HaXo[AT B KaTayiorax 6oJee nonpood-
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HBIE CBECHUS O HacocCe U ero xapakrepucrukax. Huxe Ha HeckonbKkux
MpuMepax MOKa3aHkl pa3IuyHbIE CIYYau BIOOpa HACOCOB 10 KaTajlo-
raM.

Ipumep 1. TlonoGpate Hacoc 110 pacueTHBIM Q, =252 M*/uun
H,=30m.

ITo cogHBIM XapaxTepuctiikaM HacocoB Tuna K m KM (cMm. puc.
4.2) Haxopum Hacoc K-290/30, ynomiersopsiouwit Q,u H,c n=
= 1450 ™! mpu Q=252m*/au H=30M, n=81%, Ah,=4Mm,
MOWHOCTL Ha BaJly Hacoca N = 25,5 xBr. Macca nacoca 179 kr, raGapu-
TH 850x610x575 MM.

ITo cBOOHBIM XapaKTepucTukaMm HacocoB tvmna J (cMm. puc. 4.2, 6,
Touka A) onpenenseM Hacoc J1200-36 ¢ n= 1450 MuH~!, KoTOpLIA TTPU
0=252m*/94 u H=30M wumeer n=68%, N=30,2xBr,
Ahgeq = 4,5 M. Macca Hacoca 270 kr, rabaputsl 980 x 799 x 738 Mm.

CpaBHuBas J1Ba BapyaHTa MOono0paHHOro Hacoca, BUAWM, YTo 00a
HAcoca YIOBJIETBOPSAIOT OJHOMY W3 BHIIIEIIPUBENECHHLIX TpeOOBaHMiA.
Ho nydine tpeGoBanusiM, NpuBeneHHBIM Ha ¢. 107, oTBewaeT Hacoc
K-290/30, tak xaxk oH uMmeeT KITI Ha 13 % Brlllle, MOITHOCTh Ha Baiy
Hacoca Ha 15 % MeHbllle, NONYCTUMBLIA KaBUTALMOHHBIN 3arac ero
MEHbIIIE. B oTHOLIEHMM TpeGoBaHMA 3 ClenyeT OTMETMTh, YTO HACOC
1200-36 1o cpaBHEHMIO ¢ HacocoM K-290/30 Gosee ynoGeH B MOHTAXKE 1
JEMOHTAXE, TaK KakK MMEeT TOPU3OHTANLHHI pa3beM. OfHaKo Hacoc
K-290/30 vmeer MenbLIME rabapUThl M MACCY, YTO CHIKAET CTOUMOCTD
ctpouteNbCTBa. M3 CpaBHEHMsS IBYX BapMaHTOB MOXHO CHelath
MpenBapuTebHBIA BLIBOJ, UTO LeJecoobpa3Hee UCITONb30BaTh HACOC
K-290/30. OgHaxo oKOHUYATENLHOE PELIEHNE MOXKHO IPUHHUMATH TOJb-
KO ITOCJIE ITPOBEACHUS TEXHUKO-5KOHOMUYECKHUX PACYETOB, YIUTHIBAIO-
WHX CTPOUTENBHO-MOHTAXHBIE ¥ SKCIUTYaTAlMOHHBIE 3aTPATHL.

pumep 2. TTogoGpath Hacoc st paboumx mapaMeTpoB O, = 2,1 m/c
u H,= 25,6 M (110 np¥MepaM, U3NOXKEHHBIM B pa3aenax 4.3 u 4.4).

Ha CBOJHBIX XapaKTepPMCTUKAaX YKalaHHBIM ITapaMeTpaM COOTBET-
crByeT Hacoc tura BT-80BII-2,5/40 (800B-2,5/40) ¢ n = 500 MuH"! (TOY-
Ka Ac xoopmvHataMu @, v H,1onala B KpUBOJMHEHHBIA MHOTO-
YTONLHUK, COOTBETCTBYIOUMI 5T0l MapKe). B Katajore Haxomoum xa-
paxkTepMCTUKY Hacoca, KOTopas IToKa3aHa Ha pucyHke 4.3, CriIouIHeie
JIVHMM COOTBETCTBYIOT HACOCY C MAKCUMAILHHIM JUAMETPOM paboydero
Koneca Dy = 1010 MM, IITPUXITYHKTAPHBIE — C MUHUMAJILHO JOITYCTH -
MBIM guaMetpoM D, = 940 M. Ecu Touka A morajaet Ha OfHY U3 JIu-
HMii xapakTtepuctik H = f{() v B 2%-10 30HY 1o Haropy H B 1y U
JIPYTYIO CTOPOHY OT 3TUX JIMHMIA, TO OKOHYATEJILHO BEIGMpaeM HACOC C
YyKa3aHHBIMM Ha XapaKTepUCTUKaX auaMeTpaMu pabodux xonec D,.
Ecnmu Touka A pacrionaraetcsl MeXIy IBYMsS XapaKTepUCTUKaMM
H =f(Q), 1o paboyee Koneco HEOOX0AMMO 0OTOUUTH 10 HYKHOTO 11a-
Metpa Dy = Dyog;

1. TIpoBonyM Ha XapaKTepUCTHKe Hacoca rapaGoay H = a(?,

rne a=H, /0}=25,6/2,12=5 8.

108



Aﬁﬁon?ﬂ%_

70,
Ony, //=f/l2) &
\17\\ Q‘,,u
=‘9¢ \\~—~__
JO—J-\Z‘:/Z\_ me—— £
E”mu _____ e T 4
e S 7
% Homin J |\

20f : \|\\

i
Q
h
LY
Fouy
N—

&0 - I
101 / | !
r ? Shan=r@) 1T |
20 7 , l
L f - L &pmin L 14 1 8pmgx
45 7 15 20 25 Qb

Puc. 4.3. Xapakrepnernku Hacoca 80BII-2,5/40 nanopa H, Koo nunenra nosiesnoro
AelCTBHSI 1) H 10MYCTHMOrO KABHTALMOHHOTO 3aMaca Ah,,, ipH n = 500 My~

2. HaxonuM TOYKY NlepeceyeHUs 9T0i apaGoisl ¢ BEpXHeM XxapaKTe-
pucTUKOM Hacoca H =f{ () u 0603HauuM ee OyKBoi F.

3. BrraucngeM K03 hUIMeHT GLICTPOXOMHOCTH Hacoca, IpUHUMA
npu 3toM Qu H (cM. puc. 4.3) Ha pexXuMe 1 = Ny

ng = (3,65nJ'Q’) JH3A :(3,65500@3) /283/4 2222 .

4. PaccuutriBaeM guaMeTp obTouky pabodero kojeca no Qopmy-
JlaM:

put ng < 200 Dyysr = D, (Qp/ Op)

1npu 1> 200 Dy = Do( 0,/ Op)56.

B nanHOM citydae D, = 1010(2,1/2,2)086 = 979,5 mM.
5. Haxomum crerneH» 06T0uKM paGouero Kojeca

ip = Daosr/ Dy = 979,5/1010 = 0,97
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Dy = (Dy — Dyosy)/ Dy 100 = (1010 — 979,5)/1010-100 = 3 %.

MaxkcuMainbHBIE CTEIIEHM 0O6TOYKY pabouymx KoNec LEHTPOOEXKHBIX
HACOCOB B 3aBMCUMOCTH OT KO3 (D HUIIMEHTA BHICTPOXOJHOCTH IIPUBEIE-
HBI HIXE:

ng, Mg~ ! 60...200 120...200 200...300
Crenenb 00TOUKH, % 20...15 5...10 10...5

6. OnpenenseM, 3a0aBasgCh, HECKONBLKMUMM IOaYaMy MCXOHOTO Ha-

coca, ero XapakTepuctuky H =f(() c 06TOYeHHBEIM paboumM KoJIeCOM
o opMyiam:

T 71, < 200 Qo = Qip, Hog = Hid

put 15> 200 Qo =003/, Hoge =Hi}.

7. ITonyyaeM XapaKTepHCTUKY 1) = f{ Q) Hacoca ¢ 0OTOYEHHBIM KoJie-
coM, yuurhiagd, uro KI1JI Hacoca cHkaeTcq Ha Kaxabie 10 % o6Touku
Ha 1 % nipu ny= 60...120 u Ha 2,5 % — npu n, > 120 Mun—!,

4.4. PesynbTaTsl nepecyeTa XapaKTepHCTHKA HACOCA IPH H3MeHeHHH NHaMeTpa paboyero
KoJieca

D, = 1010 wut D, = 979,5
0,mYc H w ", % Qend/e | HunM | Moor, %
0 37 0 0 33,8 0
0,5 3,1 34 0,48 301 33
1,0 33,3 55 0,955 30,4 54
1,5 32 73 1,43 29,2 72
2,0 295 85 1,91 26,9 84
2,5 24,1 83 2,39 22,0 82

Pesynurars pacueToB IO MyHKTaM 6 1 7 CBOIUM B Tabnuuy 4.4.
8. PaccunrniBaeM xapaktepucTuxy Hacoca N =f{Q) c 00TOUEHHEIM
paGoyuM KosiecoM 1o hopMyiie

N06fr = (ngOGTHoﬁT)/TIOGT'

Eciu mpu o6T0uke paGoyero Kojdeca KIIJI Hacoca cHMXaeTcs Me-
HeeueM Ha 1 %, To

1ipn 1, < 200 N, = Nij)
n

pu s > 200 N, =Ni3’5.
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XapakTepucTiKa Hacoca Ahy,; = f{ Q) 1Ipy 0b6Touke pabouero Kojeca
HE W3MEHSIETC.

Xapakrepuctuka H =f(Q) npu 06TOU€HHOM paboyeM Kojiece Hacoca
ITOKa3aHa Ha pUCYHKE 4.3, a XapaKTeprucTuKa 1 = f{(J) MOXeT GbITh ITOCT-
pOEHa 10 NaHHBIM Tabauus 4.4.

YuuThiBas, 9To HacOcC B Npoliecce IKCIUTyaTalli MOXeT paboTaTh C
pasHBIMU HaNlOpaMu — OT H), , 10 Hj, mip (CM. pasnel 3), HaXonuM Ha
rpacdyike H =/f(Q) nuanason uaMeHeHUs ero nonad: @, min = 1,95 M¥/c,
Op.max = 2,3 M3/c (cM. puc. 4.3).

OrnpenieniieM NOMYyCTHMMYIO OTMETKY YCTaHOBKM Hacoca 80BII-2,5/
40 B HacOCHOM CTAaHLIMM, TPOCKTHPYEMOH 110 MCXONHHIM JIaHHEIM, IpH-
BeICHHBLIM Ha pycyHKax 1.1 u 1.2, Tak Kax [IInHa ToABoaAsSuero KaHaia
OTHOCUTENLHO Maula (L, = 0,256 KM), TO CHUKEHUEM ypOBHS BOJIHI Ile-
pell 3MaHreM HacOCHOU CTaHLyM 3a CYeT YKIIOHA JTHA KaHaJia fpeHebpe-
raeM. JlonycTMMyI1o OTMETKY YCTaHOBKH Hacoca paccuMThIBaeM 110 (op-
MmyJiaM (4.9) u (4.10).

Haubonee HeblaronpuATHLe YCJIOBUS IS paboTsl Hacoca GYAYT B
TOM cllyyae, KOria 3HaYeHue Ak, OyIeT MaKCHMaJIBHEIM. 9TO COOTBET-
CTBYET PeXUMY paboThl Hacoca IpH O = O, min (cM. puic. 4.3). TTosaras,
410 Hy = 10 M, Hy = 0,2 M, heye = 0,2 M, IIOTygaeM

By non = Hy — Hiy s — Ao =10—0,2—9 = 0,8 m.

Torma
\ YHnon =J’—yBI/Im'\n + hB.non - hcyc =27+ 0,8 —0,2=27,6 M.

s obecriede HUS TTOTHOM 3a/IMTOCTH BHYTPEHHMX ITOJIOCTE HAaco-
ca Bonoit nipu JYBHU,,, (oGecriedeHue Iycka Hacoca 6€3 MpUMeHe-
HUA BaKyyM-CHCTEMBI) HazHayaeM OTMETKY YCTaHOBKM Hacoca YH =
=JYBU i, — 0,75 =12625 M.

Takum obpa3oM, ycIoBus becKaBUTALMOHHON pabGOTHI Hacoca, KOr-
na JYH < JVH,,, BEINOJHSIOTCS PK MIOBHIX oayax HAcoca B IPo-
Lecce aKcnyaTaiyy HaCOCHOM CTaHIM.

Ecnu o mapamerpam O, i H, 11 ycnoBuaM NpOeKTHPOBaHUSA HacoC-
HOH CTaHIINM OAXONUT OCEBOI HACOC, TO Y HETO MOoA0KpaeM Yo ycra-
HOBKM JIOITACTH, a XapaKTepucTUKy Hacoca H = f{ Q) onipeneinsieM MeTo-
oM uHTepnoiiiuy. OHa TOJDKHA TIPOXONUTL Yepe3 TOUKY A ¢ KOOpIu-
Hatamu Q,, H,. Touky nepeceyeHUs 3TOH XapaKTepMCTHKY C KPUBBIMU
N = const U Ak = const (Ha puc. 4.5 — CIUTOLIHBIC M TYHKTUPHBIE TMHUMK
COOTBETCTBEHHO) UCIIONL3YEM I TTOCTPOCHHMS pabouux XapakTepuc-
THK oceBoro acoca H=/(0), 1 =f(Q), N=f(Q) #t Ahyor= f(Q) Tipu
n = const. O6Touka paboyero Kojeca 0CeBOro Hacoca HEAOMNYCTHMA.

Ipumep 3. Tlonobpars Hacoc s O, = 400 M/uu H,=18 M.

Ilo cBoAHBIM XapakKTepycTUKaM HAaCOC ¢ TaAKMMH ITapaMeTpaMH I10-
lobpaTh He yaatock. ITosToMy Mcronb3yeM MeToJ IToI0opa Hacoca ¢
Y3MeHEHHEM €T0 4acToThl BpauleHUs. OTnaB NMpeArouTeHue HacocaM
Tuma JI, BUAKM, UTO pacuHeTHas TOUKa A ¢ KoopanHatamu Q, = 400 M3 /4
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u H,= 18 M 61mXe Beero pacrionaraeTcsi K KpMBOJIMHEHHOMY MHOTO-
YIOJBHUKY, KOTOPOMY cooTBeTcTBYeT Hacoc J1630-90 ¢ n = 980 Muu!
(cM. puc. 4.2, 6). SicHo, uTo eciU BHIGPATh 3TOT HACOC, TO €r0 YacToTa
BpallieHHs 6YIeT MeHbIlle, yeM yKa3aHHas1. Pa3peliieHus 3aBo/1a-U3roro-
BUTEJS Ha UCITOIB30BaHME 3TOro Hacoca ¢ MEHBIIEH JYacTOTON Bpallie-
HMA He Tpebyercs. biykaiiuias ctaHgapTHasd MeHBLIAsI YaCTOTA Bpallie-
HUS 1 = 730 Mur—L.

CTaHOapTHBIe YACTOTHI BpallleHHs CHHXPOHHBIX n_ . ¥ aCHHXPOHHBIX 1
3JIeKTpoaABMraTenei

BCHEX.

Moo, 3000 1500 1000 750 600 500 375 300 250 214 1875 166,7
MHH™

Macur, 2900 1450 970 730 585 485 367 290 — — — —
MuH—!

[Tonarasi, yto Hacoc GymeT UCTOAL30BAH ITPU YacTOTe BpAlLEHMUs
n="730 Mmuu~!, HaxomuM 110 (OpMyJIaM TOAO6Hs YCIOBHYIO paboyyio
Touky A ripu n = 980 Mun—!.

05 =0,-980/730=400.980 /730=537 M’ /4

Hp=H, (980/730)? = 18(980/730)2 =32,4 u.

Ecmu Touka A’ ¢ KoopIuHaTaMu Q=537 M3 /un H’, = 32,4nonanas
KPUBOJIMHEHHbI MHOTOYTOJIBHUK, KOTOPOMY COOTBETCTBYET HAcoc
J1630-90 ¢ n =980 Mun~!, To Hacoc BEI6paH. Eciu HeT, To AeiaeM Io-
TIBITKM MCIIOJB30BATh €0 MpU APYIMX CTaHAAPTHBIX YacToTax Bpalle-
HMA WM UCNOJIB3YeM Ipyrye Hacochl. B naHHoM ciaydae Hacoc J1630-90
MOXeT ObITh IPUMEHEH TIpY YacToTe BpaleHus # = 730 muu—L. Ero uc-
XO[HbIE XapakTepucTuku H = f(0),n = f{Q) 1 Ah,,, = f{Q) naHbI JUIS ya-
CTOTBHI BpallleHMs #= 960 muu—! [6].

3afaeMcsi HECKOJNBKUMM TIOMaYaMM M TIePECUUTHIBAEM YKa3aHHBIE
XapakKTepUCTUKU 110 (PopMyJIaM ITOFo0US

. .2 -2
Q:anx Iy H:anxln u Ahuon :Ah)lon.ncx Iy,
e i, = 730/960.

[Ipu stoM cumraror, yro KIIJ] Hacoca NMpU pasiMyHBIX YacTOTax
BpanieHus Ha ITOJOOHBIX pexXVMax He U3MeHsercs. Pacyer 1IpoBoiuM B
TabiuuHoi dpopMe (Tao6i. 4.5).

Hcxonnsle ¥ niepecurTaHHbIE XapakTepuCTUKY Hacoca J1630-90 ro-
Ka3aHbl Ha pUcyHKe 4.4. [lanee obTaunBaeM paGouee KoJeco Hacoca U
HaxoJMM €ro XapaKTePUCTUKM TaK Xe, KaK U B IpeIbIIYILEM TIpUMeEpeE.
Pezynprarel pacuera xapakTepUCTUK Hacoca € OOTOYEHHBIM PabOYUM
KOJIeCOM NPUBELCHEI B TabuIle 4.6 U Ha pUcyHKe 4.4,
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4.5. Pe3y/bTaTsl HEPECICTA XAPAKTEPHCTHK HACOCA C OFHOM YACTOTH BPAMICHHS HA IPYIYIO

n=960 Mmux—! n="730 Muu—"
o, M3/ l H M I n, % 1 Bgom M O, M3/ l HwMm i n, % ] Hrons M

0 40 0 — 0 23,2 0 —
100 42 35 — 76 24,4 35 —
200 42,5 55 — 152 24,7 55 —
300 41,5 69 3,5 228 24,1 69 2,0
400 39,5 75 4 304 22,9 75 2,3
500 36,5 75 5 380 21,2 75 2,9
600 32,5 70 6,4 456 18,9 70 3,7

4.6. PesyauTaTs! HepecdeTa XapAKTEpHCTHE HACOCA NPH H3MEHEHHH JMaMeTpa pafouero

KoJeca
Dy =525uMm Dyos = 500 MM
0, M/ H,m n, % o, My H M n, %
0 23,2 0 0 21,0 0
76 24,4 35 72,2 22,2 34
152 24,7 55 144,4 224 54
228 24,1 69 216,6 21,8 68
304 229 75 288 8 20,7 74
380 21,2 75 361 19,2 74
456 18,9 70 4332 17,1 69

Ipumep 4. Ecoii M310XeHHBIMH CII0CO0aMU ITOJ00pATh HacoC U3 OC-
BOEHHBIX TIPOMBIIIIIEHHOCTHIO HEBO3MOXHO, a TEXHUKO-3KOHOMUYEC-
KM€ pacueThl TOKa3bIBAIOT 11e1eCO00PA3HOCTS IIPOEKTUPOBAaHUS HOBOTO
Hacoca (HarnpuMep, ¢ CylIeCTBEHHO GOMBIIMMU napameTpamu QO ¥ H),
TO, UCITOH3YS 3aKOHBI ITOJOOUSI, MOXHO CIIPOEKTHPOBaTh HOBBIM HacoC
Ha OCHOBE MOJEJIBHOr0, KOTOPHIN OMXe BCero MOAXONUT 110 Hamopy 1
KOHCTPYKIIMM K HOBOMY Hacocy. HaripuMep, TpeGyeTcs CIpOeKTHPO-
BAaTh BEPTUKATLHBIA HACOC ¢ rapamerpaMu Q, =40 M3/c u H, = 12,5 m.
ITo cBONHBIM XapaKTepUCTHUKaM OCEBbIX JIOTTACTHBIX HACOCOB (CM. PUC.
4.2, 0) onpesesieM, YTO 3TO — 30Ha pabOThl OCEBBIX HACOCOB BTOPOU
Mogemu (tura O2 wiu OT12). B kauecTBe MOJEIBHOrO MPUHUMAEM Ha-
coc OITB2-185. XapakTepdcTHKa 3TOro Hacoca IT0OKa3aHa Ha PUCYHKe
4.5. BeIbupaeM IapaMeTphl ucxoxHoi Toukn: H=15m, Q= 15,5M%/c,
n=286,5%, Ahy=11M, n=300 Mmua~!. Macca Hacoca 34 500 kr, xua-
Metp pabouero koseca D,y = 1850 mm.

OTHOIEHKE HATIOPOB HOBOTO M MOZieIbHOTO HacocoB Hp/H =12,5/
15= [0,835. Teopust 1Tono6US JOMACTHBIX HACOCOB TTO3BOJIAET 3alM-
cars [9}:

I =y OuCx 4V(HH /HM)3 n iD:JQH/QM'ﬂHM/HH'
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TINoacTasisas IapaMeTpsl HACOCOB HAa PACYETHOM PEXUME B IIEPBYIO
13 popMyIl, oJmydaem

i, =415,5/40-40,835% =0,545.

CrnienoBaTeIbHO, YacTOTa BpallleHUs BaJla HOBOTO Hacoca
iy = iphy, = 0,545-300 = 163 Mun~L.

bmrkaiiiras cMHXpOHHAas yacToTa BpaieHust 166,7 MUH™L, mepe-
CYNTaB, HAaXOAAT KO3(pPUIIUeHT

i, = n,/n,=166,7/300 = 0,556.

Haiee, yaursiBasi, yto H, / H=if) ,% =(,835,

in=+0,835/1i,=4/0,835 /0,556=1,642.

CrenoBaTelbHO, UCKOMBIH AuaMeTp paboyero Kojeca HOBOIO Haco-
ca JoJIKeH OBITh paBeH

D, = ipD, = 1,642-1850 = 3040 M,

KOTOpEIX okpyriisieM fo 3050 M.
OxonuatenbHple KO3(QGUIMEHTH! I JaJIbHEUIIMX pacyeToB

i,=0,556; ip=3050/1850 = 1,65.
HoBmiit Hacoc MoxXer MMeTh cieaviomyio Mapky OI12-305 ¢

n=166,7 MuH . XapakTepUCTUKY HOBOIO Hacoca IOJIYyYUM, Mepecyy -
TaB XapaKTe pUCTUKHM MOJIEIBHOTO Hacoca 1o popMyiiaM nojoous [9}:

Ou= Oy idin= 0\ 165° -0,556=2,490,;

Hy=H,y i}y i2= Hy-165%.0,5562 <0845 H,,;
Nyg=Nyip i3 =N, 165 -0,556% =2,10N,;*
Aligonw=A Al i i2= ANR1,657.0,5567 20,845 Aahy;

Ny =1-(1-ny ) ip?* i70% =1-(1-0,865) 1,65043.0,556 2 =0,88,

rae A — xoapduuuent 3anaca (cMm. tnaBy 10), Ak — KaBUTallMOHHE} 3amac Hacoca
o I KpUTHYECKOMY pexXuMy.

* Ecnu uMmeeTcst Xapaktepuctuka N, = f(Q,)-
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Ecimu xoadduiyeHTs! 3anaca A 119 MOIEIBHOTo U HOBOIO HaCOCOB
OCTAIOTCA HEU3MEHHBIMHU, TO MOXHO 3allKCaTh

Apony =Mponmibin =1,65% 10,556 Ahyon o =0,845 Ay -

JL1s ynpolleHUA MOCTPOeHUS XapaKTepHCTHKH HOBOTO Hacoca Ia-
paMeTphbl MOREIBHOTO Hacoca BBIOMPAaeM B TOUKaX I€peceUeHUs Kpu-
BEIX H, = f{Oy) ¥ ny = const.

XapaKTepHCTUKM HOBOIO Hacoca MOXHO IOCTPOUTH M TaK: Ha Xa-
pakrepucruke Hacoca OI12-185 HaHOCHM ILIKaJBI [TOJAYY ¥ HAITOPOB.
3navenus KIIJl HoBoro Hacoca ypeauumBaeM Ha 1,5 % u 3aMeHseM Ha
HOBBIE 3HaueHUS Ak (Ahy, = 0,845Ah;, = const). [Ipu sToM MacuiTad
LIKaJbl MMoJlauM yBeTMuMBaeTcsa B 2,49 pasa, a Hanopa — B 0,845 paza
(cM. puc. 4.5).

Macca BHOBB IMPOEKTUPYEMOIO HACOCa B IIEPBOM ITPUOIDKEHUH
MOXeT OBITh BEIUMCIIEHA 110 (PopMyJie

my =my Y Hy [ Hy i35 =345000,94-1,65%° =103 000kr.

I'aGapuTthl HOBOTO Hacoca MPUOIMKEHHO MOXHO OIpPEAEIUTh, YM-
HOXXas Bce JIMHEeHble pa3Mephl Ha ip = 1,65.

IIpnMep 5. PaccMoTpeTh Bce BO3MOXHBIE BapHaHTHI ITopbopa o6o-
PYIOBaHUSI TSI TOXBEMAa BOABI M3 CKBAXXUHBI U TIOJAYY €€ B pe3epByap,
pacnojioxeHHbIH B S00 M oT ycrbfl CKBaxXMHBL. WIcXOmHbIE naHHBIE:
0, = 180 M3/u, wiu 50 Jji/c, yneJbHBIA 1e6UT CKBAXUHBI ¢, = 15 M3/u,
BOJOBOJ cTalIbHOM Dy, = 250 MM, OTMeTKa BOJIBI B pe3epByape 74 M.

B paHHOM TipuMepe MOTYT GBITh pacCMOTpPEHBI YETHIpe BapHaHTa
obopynoBaHuA: apresuaHnckue (tuna A uiu ATH) u aixekTpornorpyx-
Hble Hacockl (Tuma DLIB), spiu@THAS ¥ HACOCHO-THAPOIIEBATOPHAS
(c BONOCTPYHHBIM HACOCOM) YCTAHOBKH.

Bapuanm 1. OGopynoBaHue — ITOTpYXHOM (apTe3MaHCKUit) Hacoc
(puc. 4.6, a). PacueTHBIit Harop Hacoca

H,=H.+ Q,/q, + 1,05k, = 32,0 + 180/15 + 1,05-5,67-0,542 =
=47,23 M,

rie Hp — reonesuyeckas BbICOTA MoabeMa Bombl, M, H.=74 —42=32m; Q, u ¢, — no-
Jiaga (M3/c) ¥ yenbHb JebuT (M2/c) cKBaxXuHBL; 1,05 — KoahMUIMEHT, YIMTHIBAIONIMIL
HaJIMyHe MECTHHIX NoTepb; A, — NMoTepd Hanmopa To JUiMHe BomoBoJa, M, h; = 1000iL
[1000i =5,67 — noTepu Hanopa Ha 1 KM BofioBoaa; L — fyivHa BonoBoaa ¢ D, = 250 mm ¢
yyeToM AiMHBI (0,042 M) HamopHoro BoOZOBOJA HAacoca B TNpelefiaX CKBaXKUHBL,
L =0,542 xM].

ITo cBOAHBIM XapaKTepHCTUKAM CKBRXXMHHBIX HACOCOB (cM. puc. 4.2,
Jc) ompenessieM, uTo Havbosee ONM3KME ITapaMeTphl MMeeT Hacoc
ATHI14-1-3. B xarayorax HaxoguM OoJiee opoOHEIe JaHHble 06 3TOM
Hacoce, KOTODHIM IpY Harope 47 M MMeeT CIefyioilMe MapaMeTphl:
Q=200M3/4, MomHocTs S55kBr, KIIJI=69 %, siexrpoasurareib
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HoBKa; / — obcalHasi Tpy6a; 2 — TypOUHHBIH (apTe3HaHCKuit) Hacoc, 34 4 — IHHAMHUYECKHI 1 CTATH-

B

Pic. 4.6. Yeranoska 1A ojtbeMa BoAb1 M3 CKBKIHBI (OTMETKH H pa3sMephbl B M):

YecKU# YpOBHH; 5 — HAMOPHBI TPYGONPOBOL ¢ TPaHCMUCCHOHHDIM BATOM; 6 — HanopHbIA Tpybonpo-

Box (Dy
9— norpyxHott Hacoc; 10
BEHTWISILIHOHHAA TpY6a; 13— GaliMak-¢popeyKa; 14
coc mogKauky; 16 — npueMHbli 6aK (MOXET ObITh COBMELUEH C PE3EPBYApOM HACOCHOIR CTaHL MU Nog-

= 250 MM, UIHHa 500 M); 7— anexTpoasuratesb ABIL-55; & — NOrpyXHOM 3/1eKTPOABUIATENb;
— BONOMOMbEMHAs TPY6a; [] — KOJIOMELl Xene306eTOHHbIH cOopHEIl; 12—
— Bo3IyHIHag Tpy6a oT KoMIIpeccopa; 15— Ha-

KaukH); /7 — BO3LYXOOTAINTEND; /8 — OTBOJ BO3MLYXA, 19 — ypOBEeHB MINUBA



ABIII-55, yacrora Bpamenus 1475 MuH~!, mMacca Hacoca 207 Xr, jua-
MeTp obcallHOK Tpy6el 400 MMm. Pabouas yacTb Hacoca JOKHA OBITH
OITyllleHa B CKBaXUHY LEIUKOM, HIDKE IMHAMHYECKOT0 YPOBHS BOIBL, TO
ecTb HKe oTMeTKH 30,0 M.

Bapuanm 2. O6opyn0)3aH1/Ie — CKBaXMHHBIA 2JieKTpoHacoc (pyc. 4. 6,
6). ITo cBOOHBIM XapaKTepUCTUKAM CKBaXUHHBIX HACOCOB (CM. pUC. 4. 2
2) omnpejelideM, YTO JJI4 JAHHOIO Ciy4yas Haubolnee GJIM3KIe napameprI
umeet Hacoc D1B12-160-65. BHocHM MOMpaBKy B ITOTepH HAITOPA, I10-
CKOJIBKY TUaMeTp BOJOIOIbEMHOIO TPYOOITPOBOAA IS 3TOro Hacoca
150 MM, a He 250 MM, Kak ObIJIO B IIEPBOM cilydae:

H,=32,0+ 180/15+ 1,05 (5,67-0,5 + 76,6 - 0,042) = 50,35 m.

B cooTBeTcTBMY ¢ JaHHBIMU KaTajiora ajekrpodacoc D11B12-160-65
umeeT npu Hanope H = 50 M cliefyiolye mapamMeTphl: ofava 200 M3/4,
KIII = 60 %, momHocTb Hacoca 35 kBT, anexTponsurareis [19)18-45-
270, MoiuHOCTh aBUraTeld 45 kBT, Macca aiekTpoHacoca 400 xr, qua-
MeTp o6caaHoM Tpy6s! D, = 300 MM.

Bapuanm 3. O6opyno13am1e — SPIUPTHAS YCTAHOBKA (puc. 4.6,6).B
CBA3U ¢ TeM UTO 3paudT uMeeT 60iee HM3kUit KITJT, yem Hacockl, 1 MO-
XeT paboTaTh TOJBKO Ha BepPTUKAIBHBIX BOJOBOJAX, BOLY Ha OTMeTKy
74,0 M momaeM B aBa moabeMa. [lepBolil mogkeM — 3piiUdT, TOOAIOLIMH
Booy B 0ak, paclojlioXXeHHBI Hapg 3emiieil y ckBaXuHbL. Bropoit
MOabeM — HEHTPOOEXHBIN Hacoc, KOTOPLIN 3adupaeT Body M3 63aka U
MOJI2€T ee 10 BOAOBOAY B pe3epByap. lcxombble HaHHBIe IS pacyeToB
MpUBeNeHbI Ha pUCYHKE 4.6, &

[TpuHIIMIT paGOThl YCTAHOBKH 33KTIOYAETCS B ClleayioneM. CXaThli
BO3MYX OT KoMIIpeccopa 1o TpyGe /4 mofaeTcsd B CKBaXHHY, Ile yepe3
6a1iMak-GopcyHKy 13 oH ITONafaeT B BOJOITONbEMHYIO Tpyoy 10 u,
CMELLMBAsICh C BOJOM, ITOTHUMAETCI BBepX B BO3NYXOOTHEIUTENb 7.
Bosnyx yxonut B atMocepy, Boga ciauBaercd B 6ak 16. Orciona ee U
3abMpaeT LHEHTPOOEXHBIN Hacoc 15 U Mo TpyOOIIpoBoOaY 6 ITOJNAET B pe-
3epByap. Huixe nipuBeeH NpuGIMKeHHBINW pacyeT 3Toil yCTaHOBKH.

1. 3arybieHue 6aiMaka-(QopCyHKH OT YpOBHS U3JIMBA

H=kh, =2,20-34=75M,

rae k — xosbduumeHT 3anybieHus bopcyHku (Tabn. 4.7), k= 2,2...2; h; — paccTosHHe
OT AMHAaMHUUECKOT0 YPOBH S 10 OTMETKHU U3NHBa, A = 34 M.

4.7. CooTHOMEHKE HAPaMeTPOB SpymbToB

BuicoTa nomsema /;, M KoaddurineHr sarnybneHns Tunpasnnyeckuis KT
opcyHky k 3pANPTA Ny
Ho 15 3..2,5 0,59
15..30 2,5.2,2 0,57
30...60 2,2.2 0,53
60...90 2..1,75 0,5

90...120 1,75...1,65 0.4
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2. JIinHa BoLoNogbLeMHOM Tpy6bl
H =H+ I, +2=75+2,1+2=79Mm,

e fgyy — WiKHA 6amiMaka (cm. Tabn. 4.7, 4.8); 2 M — 3anac Ha HETOYHOCTh YCTAHOBKY U
CcTabMNU3ALIMIO IOTOKA.

3. I'iyOuna cKBaxXMHBI
S=H,— (64 —62)+AH=80...82 M,

rge AH — 3anac Ha HETOYHOCTb YCTAHOBKY U pacuera, AH = 3.5 m.

4. HeobxomuMasi roflaya Bo3ayxa s paboThl opimdra
- hQ -
Qs = 23ng. g {[A (k-1)+10]/10}

~ 34.180
23.0,53-1g{[34(2,2 - 1) +10} /10}

rne V= 0,/Q=710/180 = 3,95.

Tunpasmaecxuit KIT apaudra n, ; 6epeM 13 Tabnuiiel 4.7. OCHOB-
HBIE TIOTEPU PHEPIMH B 3piivTe IIPOUCXOIAT U3-3a TPEHUS IMYIBCUH,
MPOCKAIb3BIBAHUA ITy3bIPHKOB BO3AYXA, KUCTEYEH U BO3IyXa 13 popCcyH-
KU, YCKOpeHMA IBMXKEHU I SMYJILCUH, CJIMBA DMYJILCUM U3 BOLOIIOIBEM-
HOM TpyOBI, IMOIJIOLIEHUS TEIUIa [IPHU paclllMpPEHUM MTy3bIPbKOB BO3YXa
BCJIEICTBYE YMEHbLUEHUS JaBIEeHUS NP [IoXbeMe dMYILCUH 110 BOHO-
TMOILEMHOI TpybeE.

BeauMCIUTL TIOTEpU TPYAHO, TMOITOMY WIS NMPaKTUYECKUX 1iejiei
MOXHO IToJIb30BaThed rHapaBiaunyeckuMu KIT[, ykazaHHBIMU B TabJIu-
e 4.7.

5. ITomava KoMIIpeccopa, M>/MHUH,

O = a3, 0,

Tae a,, a; — Ko3hGUIIMeHT 3aBUCUMOCTH [ToAa4y KoMIlpeccopa oT TeMIePaTyphbl Bo3nyxa U
OT BBICOTB! PacTioIOXEHH KOMIIPeccopa Hal YpoBHeM MOPS.

=710 M3 /4y = 11,8 M3/MuH,

TMpaKTUYeCKH JUI CPENHMX yCIOBUM (C YUETOM yTeueK U Ip.) ITofava
KOMIIpeccopa

0,=120,=1,2-11,8=14,2 M’ /Mun.
6. PacueTHOe JaBiieHHEe KOMIIpeccopa:
MyCKOBOE
P, =0,01(H — hy+2)=0,01(75 — 22 + 2) = 0,55 MITa;
pabouee

Py=0,01(H— h +5)=0,01(75— 34 + 5) = 0,46 MIla,

e uudpbi 2 ¥ 5 — NpakTHYECKH PUHMMaeMbie TI0TePH Haflopa B Bo3nyxosonax, M. las
6oJjiee CTPOTHX pacyeToB [OTepPH Hallopa ofpeleNfIoT 10 CIeUUAaNIbHBIM hopPMYTaM.
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7. L3151 oGecrieueHusI apaudra CXaThIM BO3IYXOM 110 CIIPaBOYHUKAM-
KataJoraM nogdupaeM gBa cTaHaapTHBIX NEPEABMIKHBIX KOMIIpeccopa
DK-9M mopayeit o 9 M3/Mun u gaBrerueM 0,6 MIla. B kauecTBe IIpu-
BOJ2 UCITOJIB3YeM aieKTpoaBuratesu A2-92-6 MOWHOCTDIO 110 75 KBT.
Mex1y KOMIIpeccopoM U 3piiuTOM YCTaHABIUBAIOT pecHBep. BMecTu-
MOCTb €T0 [l KOMIIpeccopa ofaueil MeHee 30 M?/MuH

Vieo =24/0¢ =24/14,2=7,5°.

C yJyeToM nepeyHs M3roTaBIUBAEMBIX peanegma MTpuHUMaeM OJIn-
XKajfuuii 60JIBIINIA pecrBep BMeCTUMOCTBIO 10 M.

8. ns ysenuuenud ruapasnuueckoro K11 spiudra npu 6onbuIMx
BBIcOTax ITogbeMa (Oonblie 30...40 M) TuaMeTp BOJOOIbeMHON TPYOEL
neJiaeM TepeMeHHBIM. OTIBIT 3KCIUyaTalud Haubojee SKOHOMUYUHBIX
3pJ(TOB ITOKa3aJI, YTO CKOPOCTh JABIDKEHUS BOJBI WM 3MYJIbCUU 101~
JKHa OBITh B TpyOe 10 popcyHki 1...2 M/c, y GOpCyHKH 3...5 M/c U Y U3-
JauBa 6...8 M/c. BoapymHas Tpyba MOXeT OBITh pacllofloXeHa CHapyXH
BOIOIONBEMHON TpyOB! (BHEUIHAS, NapaUiebHas cucTeMa) U BHYTPU
(ueHTpabHasl, BHYTpeHHsA cucTeMa). B nocieqHeM ciydae yBeJlUyHu-
BaeM JUaMETp BOAOIIO beMHOM TpyObl. BHYTpeHHUI qraMeTp BO3AYLI-
Holl TpyOBl paccuMTBIBaEM MO CPegHEd PEKOMEHAYEMOH CKOPOCTH
JIBKCKEHUS BO3IyXa Vy,, = 8...10 M/c. IIpuHuMaeM v, = 9 M/c u oltpe-
JleJisieM BHYTPEeHHUH JUaMeTp TpyOBb:

o4 14,24 B
o —Jﬂ (pp +1) 9.60 _\/;,14-(0,46-10“)9-60 =0,077m.

[IpunumMaeM TpyOy ¢ HAPYKHBIM TUAMETPOM 83 MM.

Bozgymrayio TpyOy pacrioiaraeM ueHTpaJibHoO. JIJisl cokpaiueHHus
apuPMeTHUECKUX IeMCTBUI paccMOTPUM BapHaHT BOJOIOIbeMHOMN
TpyOBI ¢ ONMHAKOBBIM €€ BHYTPEHHUM JUAMETPOM 110 Beelt amune. Ju-
aMeTp BBIUUCISIEM IO CPEJHEU CKOPOCTH IBUXEHUS SMYJbCUM, PEKO-
MeHAyeMOH I M3NuMBa V,,; =7 M/C, C yUeTOM CTE€CHEHUS CceueHUs
BO3QYIUHOM TpyOoH

Dug= \/%+d2 :‘[%m,ow 20227,

TCVyan -

rie d — HapyXHBi IMameTp Bo3nyIlHoil TpyObi, d = 0,083 M.

B coorsercrsuu ¢ TOCT 8732—70 HapyXHBII nuaMeTp BOOOIIOIb-
eMHOM TpyOnl puHUMaeM D= 273 MM (TOJNIMHA CTeHKHN 7 MM), a 00-
caguoil — D, = 325 MM (ToyMHa CTeHKH 10 MM).

9. J171s1 OLIEHKM ITOJAYUYE€HHbIX Pe3yibTaToB B Tabnuax 4.8 u 4.9 npu-
BOIUM HEKOTOpPBIE PaKTHYECKME TAHHBIE I10 BBIMONHEHHBIM 3pIuQT-
HBIM YCTaHOBKAM.
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4.8. InameTprI Tpy6, MM, B 3aBHCHMOCTH OT NoxaTH pmdra

TIpu napainensHoM cucTeMe Tlpu rieHTpaTbHON cHeTeMe
o.n/c pacnonoxeHHA BO3AYLIHOI TpYObI pacItonoxXeH1A BO3NYIIHONW Tpy6bI
Bgﬁ‘:{‘;‘;ﬂg' BO3RymHas L | obcaiHas Dy Bgﬁ(:{‘;gﬂs' po3fyIHas L | o6canHas D,
1.2 40 12 100 — — —
2.3 50 12..20 100 50 12,5 75
3.4,5 63 20...25 150 63 20 100
45..6 — — — 75 20 100
6..9 75 25...30 150 88 25 125
9..12 88 25...30 200 100 30 150
12...18 100 30...38 200 113...125 38 175
21...30 125 38...50 250 150 50...63 200
30...45 150 50...63 300 200 75 250
45...60 175 50...63 350 — — —
50...70 200 63...75 350 250 88 300
4.9. OcHoBHbIe JAHHBIE 110 BHIOJHEHHLIM KOHCTPYRIMAM Spmdron
JyaMerp BO3MYLO- IMopaua Jovaa Yucno orsepetuii { Yucno JuaMerp
HO¥t TpY6EI d, MM | Bo3myXa, M3/d | GamiMaka, MM B psiy pPAIOB | OTBEPCTHIL, MM
19 30 1490 6 20 4
25 60 1490 3 20 4
32 100 1490 8 20 5
38 200 1490 8 20 6
50 400 1490 3 20 6
65 700 2075 12 30 6
75 1000 2075 15 30 6
100 1500 2075 22 30 6

10. ITom6upaem Hacock 11 mogpeMa
H,= Hy oy + by + g =11,0 + 1,0 + 2,84 = 14,84 M,

rie H, .., —MaKcHManbHas Teofe3uydeckas BeicoTa mombema, Hp g, =74,0 — 63,0=
=11M, h,— MecTHble mOTepM, hy,=1M; h, —HoTepu mo MiMHe Tpyborposona,
hy = 1000iL = 5,67-0,5 = 2,84 m.

Ilo cBogHBIM XapaKTepUCTUKAM 1IeHTPOOEXKHBIX KOHCONBHBIX HACO-
COB (cM. puc. 4.2, a) 1 KatayioraM BbioupaeM Hacoc K-160/20, napamer-
PBI KoToporo Tociie o6Touxu pabodero kKojeca 6ymyr: Q= 180 M3/u;
H=14,84M;n =78 %; Abyon = 4,5 M.

Hacoc mnocrasagioT ¢ anexrpomsurareieM A2-61-4 MOLIHOCTBIO
13 kBT, n = 1450 mun—!. Macca Bcero arperara 365 kT.

Ha cranuuu ycraHaBiMBaeM OJUH arperar, Tak Kak B ciiyyae oTKa3a
OH MoXeT ObITh 3aMeHEeH HOBEIM B TedeHHe HeCKONBKUX YacoB.

Bapuanm 4. ObopynoBaHue — HACOCHO-TUAPOJIeBATOPHAA yCTAHOB-
Ka (puc. 4.7). HacocHo-ruaposineBaTOpHble YCTAHOBKY MIPUMEHSIOT 114
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Puc. 4.7. HacocHo-rap0a/1eBaTOpHas YCTaROBKA M KOHCTPYKHHS INIP031eBaTOPOB:
(OTMeTKH B pa3mMepbl B M):

a — CXeMa HaCOCHO-THIpO3JIeBATOPHOMN YCTAaHOBKH; 6 — IMAPO3JIEBATOp TPEXTPYOHOM KOHCTPYKIIMH €
GOKOBBIM pazMeLIeHUeM paGodeit U BOJOIIONBEMHOH TpY6; 6 — TO Xe, ¢ UeHTPaIbHBIM pa3MeLeHHeM
BOJOMNOABEMHOM TPYOHI; 2 — TMIPO3JIEBATOP ABYXTPYGHOM KOHCTPYKLMH; [ — 3NeKTpOABUIaTEND; 2 —
HACOC MHOTOCEKIIMOHHEI; 3 — HanopHsi1 TpyGonposon (Dy = 250 MM, amuHa 500 M); 4 — oGcanHas
Tpy6a; 5 — BolonoabeMHas Tpy6a; 61 7 — cTaTUYecKUil M AMHaMUYeCKHiA YPOBHH; § — BOJOCTPYHHBIA
Hacoc (runpo3sieBatop); 9— pe3nHOBOe YIUIOTHeHHe; 10— muddysop; 11 — KaMepa cMelledts; 12—
HacajlKa (coruio); 13 — oGpaTHEH KianaH; /4 — GwibTp; 15 — nojava paGoyeit BoIbI MexX]ly oGcaiHOH
Y BOJONIOXBEMHBIMH TPYGaMK

OTKa4yKM BOJBI M3 CKBaXHUH, ITOABAJIOB, KOTJIOBAHOB, JUISI 3AJIMBKY HACO-
COB Itepell X MYCKOM B paboTy, IUIS YBEIMYEHU BEICOTH BCaChIBAHMS
ycranoBku. Haubojee rpocrast cxema rJipo3sieBaTopa Ipy LIeHTpajlb-
HOM paclojIoKEeHMH HacaKa IToKa3aHa Ha pucyHKe 4.7, 6, 6, 2. Pazpabo-
TaHBI GoJiee CIOXHBIE KOHCTPYKUMU, uMmeronye syginme KITA.

T'unposneBaTopsl, yCcTaHAaBIMBAeMBlE B CKBaXHHaX, BEIIOJHIIOT
KakK JBYXTPYOHBIMH, TaK X TpeXTpybHbIMH (cM. puc. 4.7). Haubornee
9KOHOMMYHA ABYXTpYOHAs cxeMa. /ISl pacyeTa rujiposjieBaTopa U He-
00X0AUMBIX JUIA ero paboThl HANlOpa M MOAAaYM HAcoCa BOCIIONb3yeMCH
JAHHBIMH, IpUBeJeHHBIMU B Tabnuue 4.10.

Hcnone3ys gaHHBle Tabaulp! 4.10, paCCUUTHIBAIOT 31€BAaTOPHYIO YCTAHOBKY.

1. TIpuHuMaeM KoadpduuueHT axekuun ¢ = Q,/Q, =1; KaK nokasajia CraTUCTH-
Ka, Npu ¢, 6Mu3KoM K 1, rujposnesaTop paboTaeT AOCTATOYHO 3KOHOMUYHO. Toraa
0, = Q,= 180 M3/u=50n/c.

122



4.10. Cea3n MEKIY OCHOBHBIMH X1 IIpuMeyanye. O, — nojaya 3KeKTUPYE-

THPO3/1eBATOPOB paMeTpavi ot Bolbl, M3/c; SQP —nofaya paboveit

(3XeKTHpYIOMmeit) BOAb, M’/c; V{~— CKo-

POCTb Ha BhIXofle U3 Hacallki, M/c; v M V3 —

= = v CKOPOCTH COOTBETCTBEHHO 3XEKTHPYEMOTO

9= O/ G| VZ/ELVM Vay"ivzy“ V'y"—[ lerr  [10TOKA B Hauane CMECHTEBHON KamepHl H

06I1ero NMOTOKa B KOHIIE CMECUTENIBHON Ka-

0,5 0,398 5,808 4,3032,311 7,56 0,2551 meprs; v3— ocpeneHHas cKopocTs 110 KONH-

4ecTBY IBHXEHHWA B Hadajle CMeCHTEJIbHON

0,75 0,4536 5,998 4,443 2,721 8,4590,2715 Kaviepsi, (MHICKC «YI» TIOKA3BIBAET, 4TO B

TaGNuLe NaHa NpUBeJeHHas CKOPOCTh, a [UIA

1,0 0,4908 6,279 4,6513,0829,478 0,2818 noJlydeHus DeAcTBUTEIFHON CKOPOCTH He-

1,4 0,531 6.543 4,846 3,474 10.84 0,2921 0b6xo0MMo TabJidHoe 3HauyeHHe YMHOXHTH

Ha Asg + Pgax )3 Merr — CTaTHgeckuit KITL

1,5 0,5388 6,744 5,069 3,687 11,58 0,2577 TUAPO3JIEBATOPA, TO ECTh OTHOLIEHHE NTOJIE3-

Hoit paboThbl, co3/laBa¢MOH CTPYIHHBIM Haco-

1,8 10,5586 7,013 5,194 3,917 12,590,2532 cOM, K paGoTe, Co3NABAE MO LIEHTPOBEXHBIM
HAcOCOM.

2. OnpejesnisgeM NoTepH CTATHUECKOTO HAopa Bo BCAChIBAIONIEH YACTH IMApo3sieBaTO-
pa UCXOL U3 YCioBys, yro Kodhduuent noreps B Helt &, = 0,108, 2 CKOPOCTL 3XKEKTHU-
PYEMOTO TI0TOKA V, = 7 M/C

e =(1+82) ¥2 /25=(140,108) 72 /19,62=2,77m.
OnacHOCTL BOSBHUKHOBEHHUS KaBUTalMU B THAPO3JieBAaTOPE OTCYTCTBYET, TAK KAK

hBaK < Ha + 13ar - Hn,)k,

THE by — 33FNy6SIEHKME FTHAPOIJIEBaTOPA 110 AJMHAMUYECKHMH ypOBEHD BOJIH B CKBAaXHHE, M,
=1Mm.
3ar

3. BH‘JHCHHEM Hal‘lop BoJbl B BLIXOJJHOM CEYEHUN rmlpoaneBaTopa
hon = Hp+ 1,05k, + h,) = (74,0 — 30,0) + 1,05(69,6 - 0,0335 + 5,67 - 0,50) = 49,4 u,

rae A, NoTepu Hallopa 8 BOAOOTBOJHOM KOMOHHE NIMHON 33,5M ¢ Dy=1200 MM nipu
0=0,+ 0,=10015/c, M; h,, — NOTEPU HATOPA B HATIOPHOM BOJOBO/IE IIMHOR 500 M ¢
D, =250 MM nput Q= 50 /¢, M.

4. PaccyuThIBaEM ycpeJHEHHYIO CKOpoCTh B Hayajie CMeCHTEIbHOM KaMepbl, IIpUHSB
KO3 PULIHEHT ConpoTUBIEHHS CMecUTeTLHOM KaMepht ¥ Auddysopa €3 = 0,35,

Vi= (P + o ((1+0.35)28 = [(49,4+2,77)135:19,62 =37,2 w/c .
5. OmpefensgeM cKOpoCTh Ha BbIXOJE U3 HACcaJIKa:
vi=q(vj-vycosay)+v5=1(372-7-0.9)+37,2=68,2 M/c,

T CoS 0 — KOCHHYC YIJia BXOJIA 3XEKTHpyeMoro IoToXa, cos o, = 0,9. [Iposepka: corfac-

HoTabnuue 4.10 vy, =9,478. CiefloBarentHo, V| =vlyﬂ‘[(49,4+2,77) =9,478,/52,17 =68,4M/c,

4TO oueHb OIU3KO K MONYYEHHOM paHee.
6. BuluMcIseM HeoOXOAUMBIN Hamop paGoue BoJs! Mepe/l HACAKKOM C yIeToM KO-
GunmenTa noteps B HeM &; = 0,108 o 3Ha4eHUIO V;:

hy=vi / 28(1+£/)=68,2° /19621+0,108)=262u.

7. HaxoauM HeoGXoAMMYyO NpUBe IS HHYIO BLICOTY HarHeTaHHsA Hacoca
Ho=h~ H % hpy=hy— Hy + il =262-325+0,12-33,5=233,5 m,
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FZie | — yIeabHOe COMpPOTUBJIEHHE KOBIEBOTo POCTPAHCTBA B IOBOIALIEN TpY6e, M/M,
i=0,12'M/M; L, — MIMHA Nogeogsime i TPYGH, M, Lyr = 33,5 M.

8. BrruucisgeM:
TMOJIHLINA Harop Hacoca

H=H.n + huy—(74—-62,5) — h,,=232,5+0,5— 11,5-5,67-0,5=218,7 ™,
roe Ay, , — HOTepM HANoOpa B KOMMYHHMKAIIMSAX HACOCHOM YCTAHOBKY, M, H,y = 0,5 M;
JuaMeTp Hacalka
d1=‘/(Qp -4) /(nvl) =J(0,05- 4) /(3,14 -68,2) =0,0306M=3,06 o™
TUION{aJib BBIXOJHOTO CEYeHMS Hacanka
f1=(nd12) /4=(3,14.3,062) /4=735cM?,;

IUIOIA%E A7is 110802 DXKEKTHPYEMOTO T10TOKA
= 0,/v, =0,05/7=0,00715 M2 = 71,5 cM?,

TIOLIAKb CMECHTEBHON KaMephl B ee Hayalle
Sw=hH* [=735+71,5=7885cM%

INaMeTp CMECUTEIBHOMN KaMephl B €€ Hayajie
dye=J( fou-4) /1= [(7885-4) /3,14 =10 cm;
noHaabk CeYEHU TOpJIOBUHE]
dyy = (O, + 0,)/v; = (0,05 +0,05)/33,58 = 0,00298 M? = 29,8 cm2,

TIE v, =v3y)nfh3” +hg, =4,651,/52,17 =133,6 M/c;
JUAMETP TOPIOBUHBI
d3:,/(29,8-4) /3,14 =6,16 cm.

Hayano cMmecutennHoll xaMephl pacnojiaraeM OT BBIXOJHOTO cedyeHMsl Hacajgka Ha
pacctoguuu /= 1,54, =1,5 - 30,6 = 46 mM. JInUHY cMecUTENbHON KaMepsl IpMHUMAaEeM
8d;=8 - 61,6 =490 mm.

HNnuna mudyzopa by, = 7(dy — d3) = 7(210 — 61,6) = 1040 MM, r11e dy — BHYTpeHHUH
gmameTp BojlonogbeMHOM Tpyoel ¢ D, =200mM (219-4,5n0 TOCT 10704—63),

. = 210 MM.

st Hanopa 218,7 M 1 nofayu 50 Ji/¢ 1o CBOTHBIM XapakKTe pUCTHKaM MHOTOCTY e HYa-
THIX HacocoB Buibupaem Hacoc Tina [THC180-255, xoTophiii MOXeT obecneynTh nogady
180 M’ /4 npu Hanope 250 M. MotirHocTs Hacoca 305 kB, KI1JI 74 %. Daextpoasuratesib
A12-32-4, mourHocTs 400 kBr. [l cHuXeH s NoTpe6iisie Mot HACOCOM MOLIHOCTH pabo-
Yue Kosieca MoXHo obrounts. KITJ rusipoasnesaropa

Nan = (Qs ta)/ Qp (B — hoy) = (0,05 - 49,4)/0,05(262 — 49,4) = 0,232.

Iny6una ckBakuHo S=62—30+ [+ L+ L,y =32+1+35+3=395m,

re by, — 3amny6neHue, Ly, = 1 M; [, — JUTMHa THIPO3JieBaTOpa CO BCAChBAIOLIUM YCTPOH-
CTBOM, [, = 3,5M; L,y — 3anac, Ly, =3 M.

MOXHO NPOBECTH pacyeThl ¥ C JPYTMMU 3HAYeHHUSMU g U V, C LIETRIO OflpeJese HUs
OIITUMATLHEIX [1apaMETPOB FUIPORJIEBATOPA LIS PEIIEHHUS MOCTaBAeHHOM 3a1ayu. OgHa-
KO MOXHO YXe€ I10JIarath, 4To BAPUAHT 4 [ObeMa BOAL! U3 CKBAXUHBI C OMOLILIO P pO-
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3/IEBATOPHO YCTaHOBKM BepOSITHEE Bcel0 HaUMEHEE TIPEIIIOUTUTENEH U3 BCEX PacCMOT-
peHHBIX BADMAHTOB, TaK KaK B 3TOM ciyyae SHEpronorpebieHie HaMHOrO BHILIE, YEM B
TI000M JpYroM.

C. H. Kapambuposbim (MI'VII) 6b1a paspaboraH rpadoanaiuTHUecKuit MeTos pac-
geTa THAPO3NEBATOPOB M BHIOOPa MX ONTHMANBHLIX [1apaMETPOB M3 YCIOBHH orpaHuye-
Huit moboro Buga. OCHOBHOE NMpeUMYIIIECTBO 3TOr0 METOa — MEHBIIUI 06BeM pacyeT-
HBIX paboT 11 NONYYEHHUSA ONTUMANbHBIX KOHEYHBIX Pe3yNbTaToR.

B npeutoxXe HHOM UM METO/le FEOMETPHYECKOE 1100001 e THApO3NIEBATOPOB XapaKTepHt -
3yeTcst NapameTpoM m= fi/f; . = (d,/d, ))* — OTHOIEHHEM TUION{AH BEIXOIHOTO OTBEP-
CTHSI HACAJKM K IIOLLANY KaMephl CMeLUEeHHsI, 8 KHHEMaTU4eCKOe 1T0I00UE UX PEXUMOB
paGoThl — NapaMeTPOM o = V,/v; — OTHOLIEHHEM CKOPOCTEH DKEKTU pYEMOro M 3XKEKTH-

VIOILEro MTOTOKOB B Hadane KaMephl CMeLIIe HUsT ¥ Ha BBIXOJIE U3 HacaJKH COOTBETCTBEHHO.
Fmpoanenamp NoAGHPaIOT 110 CAEAYIOIUM De3pa3sMepHBIM MlepeMEHHBIM: OTHOCHTENb-
HoMy Hanopy b= H,,/(H,, + H,) — OTHOIEHMIO HaMopa r1IPo3NeBaTOPa K IONHOMY I1e-
pefajly Halopa 3XeKTUpYeMOTO U 3XEeKTUPYIOLUIEro MOTOKOB; KOSMOUUMEHTY IKEKLUU
g=Q,/ 0, — OTHOWIEHUIO NOoJaY XEKTUPYEMON U 3XeKTUpyIowel XuakocTel; KI1J
TUIpPO3NEBATOPA Moy = (§H,)/ H, = (hg)/(1 — k). Bce Tpu nepeMeHHbIE IBASIOTCA PYHKIM~
MU FEOMETPUYECKUX U KHHEMaTHIECKHUX I1apaMeTpOB FHAPO3JIeBaTopa. ApIyMEHTEI 3TUX
TepeMEHHBIX Ot 1 M U3MeHs10Tcd ot 0 g0 1. [TocTpoeHHble B KBajipaTe MIOCKOCTH 0L U m
JMHUU TIOCTOSTHHBIX BEAUYMH A, ¢ U N, 00pa3yloT 06obiieHHYIo Oe3pa3sMepHyIo XapaKTe-
PUCTUKY THIPO3REBATOPOR (CM. puc. 4.14). XapaKTepuCTHKa NOCTPOEHa NpU cpeJHeCTa-
THCTHYECKUX KoahbunmenTax: &, = 0,06; & =0,1; &, = 0,18 (koadpdunueHT noreps Ha-
nopa B tuddysope) U A = 0,015 (ko3 dNIUEHT TpeHNS B KaMepe CMeIeHHA).

O0nacTb UCIONMB30BaHUSA 00O0OILEHHON XapaKTepUCTUKW Ha pucyHKe 4.8 orpa-
HudyeHa _vcpoBueM OeckaBuTallMOHHOW paboTel  ruaposnepatopa O < Oy, TFHAE

can = \[(Ha +1 H“'x) /135 (HMl +H, ) IMopsinok ucnonb3oBaHUs Ge3pa3MEPHON

XapaKTepHCTUKK Ha pyCyHKe 4.8 Jdydure Bcero nokasarh Ha lpuMepe. [TycTb 6ynyT Te Xe

KCXOMHBIE JaHHbIE U Ta Xe 3a7aua, KOTOphie ObUIM paHee B pacyeTe 10 BapUaHTY 4, B yac-

THOCTH, 4= 1 1 O, = (), = 50 1/c. PacueT IpOBOAMM B CeAYIOWIER MOCHENOBATEABHOCTH .
1. OnpepensieM TpeGyeMblif Harop FHAPO3NEBaTOpa

H,, = H.+ Sh = (74 — 30) + 1,05 (69,6 - 0,0335 + 5,67 - 0,5) = 49,4 M,

e YA — CyMMa IoTeph Halopa B TpyGolpoBogax npu nogbeMe BoJbI OT JUHAMUIECKOFO
YPOBHSL B CKBAXUHE K BOTOTNPUEMHUKY, M.

o 3ar

2. 3anaem o = 0,3, 4To6r! Nony4nTh Bhicokuit KITJI runposnesatopa. Torna npu g =1
1o rpadmKy Ha pucyHke 4.8 Haxoaum » = 0,25 u ganee

H,= Hy,; (1-H/h=49,4(1-0,25)/0,25 =148, 2 M.

3. BrruncnseM ycnoBus GeckaBuTaliMOHHOM paboThl ruAposiesaTopa, st Yero Haxo-
AnM

H, +l,, -Hy 10,4 +1,0-0,2

135(148,2+ 49,4

) = 0,205,
1,35(117p + Hsﬂ)

e I, — 3artyGieHue ryaposieBaropa Mol AMHaMUUecKUH YpoBeHb BOJIBI B CKBAXHHE,
M.

Tak xaxk npuHsaToe o = 0,3 GOMNbLIE Uyyy, TO FTMAPOIAEBATOP C 3aJaHHBIMU YCIOBUSMU
W NapaMeTpaMu He MOXeT GbIThL peanuzopaH. [loaromy 3anaem o= 0,17.
AF. HaxoguM no rpaduky npu ¢=1u aa=0,17 h=0,2.
Torna
H,=49,4(1 —0,2)/0,2=197,6 M

"
_ 10400502 _4g
am—‘) s(sT6ra0d) ~ 018>
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Puc. 4.8. O6o0menuas GezpasMepuas XapaKTePUCTHKA THIPO3.IEBATOPOB
VenoBus GeckaBuTaLMoHHOM paGoThl rifpoasieBatopa Benoansgiores. Ilo rpauK)y

naxonum: m= 0,145 u n,,; =0,25.
5. OnpejienseM BEIXOJHYIO CKOpOCTh BOABI U3 HAacajka

vsz(T{au +Hp)28/[1+§1“0‘2(1+§2)]:

~Jlsa96)1962/ [1+006-0172(1+0,1)] =687 e/ c.
6. BriupcaseM AuaMeTp BBIXOOHOIO OTBEPCTUS HAC3aLIKa
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di=JQ, 4/ v, =,0,05-4/3,14-687=0,0305M.
7. PaccuuThIBaEM AMAMETDP U UIMHY KaMephl CMEUIEHHS

dx_c=\ﬂ13 /m=\f@3052 /0,145=0,08M

ul, =6d,.=6:0,08=0,48 M.
8. OnpenensemM TpeGyeMalii Hanop Lie HTpoOeXHOT 0 Hacoca, pMHKUMAsi ToTepy Haropa
B KOMMYHHUKALUSX HACOCHOM YCTAHOBKY Ay, y = 0,5

H=(Hyy+ H)—32,5+0,12-33,5+ by, — (74— 62,5) — H,, =
=247 2333+0,13-33,5+0,5 = 11,5 5,67 0,5 = 204,7 8.

9. CTpouM Bespa3MepHYIO XapaKTepUCTUKY THIpo3leBaTopa A,N,, =fg) Ha yyacTKe
or 00=000 O =0y, UCIOIL3YS IUII 3TOro TOUKM INepecedeHMsA IMHUHA A =const,
Moy = CONSL M ¢ = const ¢ TopU3OHTaNbHO TuHUeN m = 0,145 = const, u ganee npeoGpasy-
€M ee B pa3MEpHYIO.

JaipHe#ie pacyeTs! BENEM B TOM XKe NOpsIIKe, KaK U B UCXOIHOM NpHUMEpe BApUaHTa 4.
HecMoTps Ha MeHee coBepUIeHHYI0 KOHCTpYKUMIO THAPO3TeBaTopa (LHIMHIpHYeCKast
KaMepa CMelle HUSI BMECTO KOHMYECKOH ), 9KOHOMHUYHOCTE THAPO3IeBATOPHOM YCTAHOBKY
BO BTOPOM TIipUMEpe BHIIIIe, YeM B IEPBOM 33 CYET JIOBHINEHUSA lp(ﬂll BNEBATOpPA K COOTBET-
CTBEHHO CHIDKeHHSI Hamopa Hacoca, NepeKAauMBaIoUIETO XKeKTUPYIOUIYIO XHIKOCTb.
MoXHo ceNaTh MOMBITKY YBeIUYUTD 3¢ He KTUBHOCTL paboTHl THIpOo3/IeBaTopa, YBeIUYUB
3apIyBIeHHE €0 110/ YPOBEHD BOMBI B CKBAXKUHE Lyr, Olay U O, 8 CIIEJOBATENBHO, U N,y (CM.
puc. 4.8). OnHako Npu 3TOM BO3pacTaloT U JIOTEPYU B TPYOOIpOBOJHBIX TUHHUAX THApO3TIe-
BaTOpHO YCTAHOBKU, KOTOPHIE MOBLICAT TpeOyeMulit Hanop H,;. C NOMOUIBIO HECTOKHBIX
pacueToB U rpadUKoB Ha pUCYHKE 4.8 MOXKHO HaliTH OITTUMAaILHOE 3aTIyONeHHe (L )opt-

ONTUMATLHBIA BapuaHT YCTaHOBKH JUist 3a60pa BOIbI U3 CKBAXHHEL MOXET ObITh BBIO-
PaH TOJILKO B pe3yJ/ILTaTe TEXHUKO-3KOHOMUYECKOT0 cpaBHeHUs. [Tpu 3ToM MOKHEL OHThL
YYTEHB! KAIIUTATHLHLIE K eXXerOIHBIE U3/IE pXXKH, B KOTOpHE BXOASAT OTUMCACHHS Ha aMOPTH -
3allMIO U TEKYIIMA peMOHT, CTOUMOCTD COIepXaHusl 1ITaTa H 31eKTposHeprun, C TeXHU-
4ecKol TOUKH 3peHUs HanOoIee MPOCTHM CIeAYeT CYMTATh BapUaHT 2 ¢ 31eKTpOonorpyx-
HBIM HacocoM. B 3ToM cllyyae HacocHas ctaHlusi Oyaer uMerb Haubonsmuit KITJ (o
CpaBHEHHMIO ¢ BApMAHTaMH 3 1 4) 1 GSIbLUIYIO HAEKHOCTD (110 CPaBHEHHIO C BAPUAHTOM 1).

4.7. BbiBOP ABUIATENENX ANg NPUBOJA HACOCOB

B kavecTse npuBOma K HacocaM Ha MeIMOpPAaTUBHBIX HACOCHBIX
CTaHLMIX MOT'YT OBITH MPUMEHEHBI JI00bIe TUITBL IBUraTellel: 3J1eKTPO-
IBUTATeN, ABUTATENIM BHYTPEHHErO CrOpaHus, BETPOIBMIATENH, Ia-
posble ¥ Ap. Haubosnkliiee pacipocTpadeHIe MONyYHIM 3J1IeKTpOoaABITa-
Tenn Tpexdha3Horo nepeMeHHOTO TOKa, CHHXPOHHbIE M aCHHXPOHHBIE,
TOPU3OHTANBLHOIO U BEPTUKANBHOTO UCTIONHEHUA.

ITo cpaBHEeHUO ¢ APYTMMM THUIIAMM ABUTaTejlell SJeXTpoABUraTeNly
001a1a10T pAIOM NPEeMMYILUECTB: KOMIAaKTHOCTh, MEHbIIAA Macca Ha
SMUHUILY MOILLHOCTH, IPOCTOTAa M HaleXHOCTh IKCIUIyaTallUH, S3KOHO-
MUYHOCTB.

Hacocer tunos K, [1, B, O u OIl, mpuMeHsieMble Ha HAaCOCHBIX CTaH-
UMSIX, TOCTABISIOT HACOCOCTPOUTEIbHbIE 3aBOIBI KOMILIEKTHO C 3JIEKT-
poxsurarexsiMu. ECiIU KOMITIeKTyeMble C HACOCaMM 3JIEKTPOABUTATENHN
He OTBeyaroT TpeOGOBaHUSM YCTAHOBKU WM NMPOESKTUPYIOT HOBBIA THIT
Hacoca, To HE06X0AUMO YYUTHBATE CIEAYIOIME PEKOMEHAAIMHU:
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IUIS Hacoca MoIuHocTeo 10 200 kBT MpUMEHSIIOT HU3KOBOJNBTHHIE
ACHHXPOHHEIE 3JIeKTPOABUTaTeJIM, IIPU 60JIBLISI MOIHOCTA M HEO6X0-
MUMOCTH YACTLIX ITYCKOB — BEICOKOBOJIBTHBIE ACMHXPOHHHE ABUTaTe-
T

018 HacocoB MolHocTho 250 kBT 11 6o5ee MpUMEHSIOT BBICOKO-
BOJIETHBIE CMHXPOHHBIE 3JIEKTPOJBUTATENM XKeNaTeIbHO ¢ TUPHUCTOP-
HBIM BO3OYXIEHUEM,

HallpsDKeHMe M MOUIHOCTh 2JIEKTpoABUTaTeNsl HEOGXOAMMO COTa-
COBBIBATH CO CXEMOI BHEIIHETO 3JIeKTPOCHADXEHUS;

IIpY NoAGOpe 3NeKTpoABUTaTe I HeoOX0MMO obecrieynBaTh 3ajaH-
HYIO JJIA BaJla Hacoca YacTOTY BpallleHMs U MOIIHOCTb, KOTOPYIO pac-
CUMTHBAIOT 110 hopmyie (4.4).

HoMMBanpHy!0 MONIHOCTL SNEKTpoJBUrareisd B Karajorax JaloT
IIpY TeMItepatype okpyxatoiuei cpennl 35 °C. B Tex cnydasx, Koraa ata
TeMIleparypa Bbillle, HOMUHAJIBHYI0 MOIIHOCTH 3JIEKTpOABUIaTe]Is
CHUXAIOT CornacHo ¢Gopmymne Ny = kyNyoy, € Ky — TEMIIEpATYpHBIHA
K02 GHIIMEHT.

Jns acMHXpOHHBIX ABUrateneit: k,=0,95 npu r=40°C; k;=0,9
npu t=45°C; k, = 0,85 nmpu t = 50 °C.

i cMHXpOHHBIX 3JleKTpoJBuraTeneit: k,=0,95npu ¢=40°C;
k, = 0,875 npu t=45°C; ky, = 0,75 nipu #= 50 °C.

C y4YeTOM 3THX. AaHHBIX 3JIEKTPOABUTATEb BEIOMPAIOT ¢ GONbLICH
HOMWHANBHOA MOMIHOCTBIO.

dopMa UCIIONHEHUS eKTPOABUraTeNsi JOJDKHA COOTBETCTBOBATH
yCIOBUAM OXpyxalomei cpensl. Kak mpasuno, VIS MeJIMOpaTHBHBIX
HacOCHBIX CTaHIIMI BEIOMpaoT 06ayBaeMEle 3JIeKTpOJABUTaTENH ¢ Bia-
TOYCTONYUBON U3ONAIIUEH.

DIeKTPOABUATATENM MOIIHOCTEIO Goyiee 630 KBT XenarenbHO IIpH-
MEHATH 3aKPHITHIE, YTOOR MCKIIOYUTh YPE3MEPHHEIH HarpeB Bosyxa B
MalIMHHOM 3ajie 30aHUS HAaCOCHON CTaHIIMH.

AcHHXpoHHbIe dJekTponsuraTeqd. Ha MemMopaTHBHBIX HACOCHBIX
CTAHUMSIX M CTaHIMIX CeNBCKOXO3JHCTBEHHOTO BOAOCHAOXEHUS Hau-
BoJee 4acTO MPUMEHSIIOT ACHHXPOHHBIE 3JIEKTPOABUIATENIM ¢ KOPOTKO-
3aMKHYTHIM poTopoM cepuit A2, AO2, A3, AO3, AH, AB u 1p.

Hiurxe naHEI KpaTK¥e XapaKTepUCTUKU HEKOTOPBIX THITOB 3JIEKTPO-
JBUTarese.

Cepuu A3 um AO3 (Beimyck 01.01/02/03.01 —73): MOmHOCTD
45...315 KB, yactota BpameHus 490...2970 mun~!, Hanpskerue 220/
380 1 6000 B. 3nech ¥ fajiee AaHH IpUOIKEe HHBIE YACTOTHI BpalgHUA
BAJIOB 3JleKTpolBMrareieil. bojee ToyHble 4acTOTHL BpalieHUs BaJIOB
JBUATaTeNeH JaHbl B UX JOKYMEHTAI[MHU.

KoHeTpyKuusi: TOpM30HTaJIBHOE pacllofloXeHUEe Bajla Ha MMOJLIMIT-
HMKaX KaueHUs ¢ KOHCHCTEHTHOM cMasXoil. DlIeKTpoABUTaTENH ce-
puu A3 pa6oTaroT Kak B pexXMMe CaMOBEHTHIISILIMM, TAK M ¢ IPUHY M-
TEABHON BEHTHISLMEN. DneKTpoliBuratenu cepui AO3 oxaxaaroT-
¢s MyTeM TeIIOOTAAYM ¢ HapyXHOI TOBEPXHOCTH PEOPUCTOMN CTaHMI -
uol. Kopobxy BBOZa AN NMPUCOEIMHEHUs Kabeneil pazMewaror ¢
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npaBo¥l CTOPOHBI 3EKTpoaABUTATEN A, ECIM CMOTPETh CO CTOPOHHI Ha-
coca.

Cepusa A2 13-ro, 14-ro u 15-ro rabaputoB (Beimyck 01.02/03.02—
70): MorHocTh 200...1250 kBT, wacroTa BpaiieHus 485...1450 muu—!,
panpsxeHue 6000 B, myck npsaMoit oT IIOJHOro HanpsKeHMS CeTH.

KoHCTpyKuust: anekTpoaBurareNib MOXeT GHITh KaK TOpPU30HTANb-
HBIM, TaK M BEPTUKANbHBIM. IIpH rOpM3OHTANIBHOM Baje NPUMEHSIOT
TMOMIIMITHMKY KayeHus ¢ KOHCUCTEHTHOM CMa3Koil, NpU BepTUKAIb-
HOM — MOANATHUK U B4 HallPaBISIOIMX MOTIIMITHUKA, PACITONOXEH-
HBIX B MACTAHHIX BaHHaX. OxylaxIeHue 3neKTpoIBrraTeseil BEMmonHe-
HO B PeXUME CAMOBEHTIIIAIIMU, HO MOXET OBbITh M € IPUHYIUTEIbHON
BEHTUIAMEIT.

Cepust AH2 (BeImyck 01.02/03.05—78): MomHocTb 500...2000 BT,
HanpstxeHue 6000 B, yacrora BpareHus 367...970 Mun—!.

KOHCTpYKIIMS: TOPUM3OHTANILHOE PACITIONOXEHME Bala Ha ABYX TOM-
ITMITHMKAX KaYeHUs] ¢ KOHCUCTEHTHOI cMa3Koi. JABurareny paGoraor
B peXuUMe CaMOBEHTHIIALIMH.

Cepusa AH2 14-ro, 15-ro, 16-ro rabapuroB (Bbnyck 01.03.06—70):
MolutHocTb 200...10 000 xBT, yacrora BpameHus 95...970 Mun—!, Hanpg-
xeHue 6000 B.

KoHcTpyKius: TopU30HTATbHOE PacIoNOXEeHMe Bajla Ha JBYX TTOI-
IIUIMHKAKAX CKONbXEHUA C KONbLIEBOA WM NMPUHYANTEIBHON CMa3Koi
nox gasneHueM 0,025...0,05 MIla. OxnaxneHue Bo3MyIIHOE, B peXUMe
CaMOBEHTMIISLIVMH.

Cepusa [IBJIA (Bbinmyck 1179) — OBYXCKOPOCTHBIE 3IE€KTPOABMIATE -
JM: MolHoCTh oT 500/300 mo 1400/700 kBT, yacTora BpameHus ot 585/
485 mo 367/290 mun~!, Hanpsxenne 6000 B.

KoHcrpyxims: anexrpoxsurarenu cepuut JIBJIA U3roToBIsIOT Bep-
TUKATbHBIMHU C TIOAIIATHUKOM M IBYMS HAIIPABISIOIMMU TTOMIIMITHI -
KaMH, pacroNoXeHHBIMUA B Mac/IAHEIX BaHHaX. DNeKTPOIBUTaTENH pa-
00TaloT B peXuMe CaMOBEHTIUIMHU: BO3MYX 3a6upaercs U3 hyHAaMeH-
THOH MBI ¥ CBEPXY Yepe3 OKHa BepXHe KpeCTOBUHEI, 8 BEIOpachIBaeT-
C1 B MamIMHHBIN 3a)] 4yepe3 oTBepCTUS B obImMBKe craropa. CMasKa
OO MITHMKOB 3aMKHYTasd, 6e3 BHeIUHe! 1MpKyIauuy. OxnaxaeHue
MaCISIHBIX BAHH BOASHOE.

CuHxpoHHble 3JekTpoaBuraTesd. Ha MeTHOPATMBHBIX HAaCOCHBIX
CTaHMAX Haybonee YacTo MpUMEeHAIOT CUMHXPOHHBIE 9JeKTpOIBUTATE -
Jn cepuit CII, CAH, CAH3, BAC, BCIAH u np. Huxe naHb Kparkue
XapaAKTEePUCTUKU HEKOTOPBIX THITOB 3MeKTPOIBUTaTeNel.

Cepuu CIH-2 u CIOH3-2 16-ro u 17-ro rabapuToB: MOLIHOCTD
315...4000 kBr, HampspkeHue 6000 B, wuacrota BpameHusa 300...
1000 Mun—!, myck npAMOI, ACHHXPOHHBIA OT IONHOTO HAIPSXEHUS
CeTH. Bo3byxXeHUE IIPOUCXOAUT OT CTATHYECKOTO TUPUCTOPHOTO BO3-
Oynurens.

KoHeTpykuus: ropusoHTanbHOe pacnofoXeH)e Bala Ha ABYX TOMI-
WnnHUKaX CKONBXEHUS ¢ KOJbIEBOI cMa3Koit. OxaxIeHue BO3IYILI-
Hoe. Onexrponurarenu cepuu CIIH-2 paboTaioT B peXXuMe caMOBeH-
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TUISIMMY, a aneKTpoasuratenu CIH3-2 — B pexxume NpUHYAUTENBHOMN
BEHTWISILIUH 110 3aMKHYTOMY MJiH Pa30MKHYTOMY LIMKIIY.

Cepuu CI2 u CJ3-2 (sbinycku 01.09.09 — 76 u 01.09/10.11—77):
MomrgocTs 160...1000 xBr, Hanpsxenue 6000 B, vacrota Bpamedus
500...1500 Mun~!. Bo36yxaeHue IPOUCXOUT OT CTATUYECKUX THPUCTO-
POB, NYCK — OT ITOJIHOTO HATIPSKEHU S CETH.

KoHcTpyKuus: TOpU30HTAIBHOE PacHOJIOXEHHe Bajla Ha ABYX IOJ-
IMUMHUKaX (IMAPUKOBBINA CO CTOPOHBI KOHTAKTHBIX KOJEI[ U OTHOPSI-
HBL POJIUKOBBIN CO CTOPOHBI MPUBOAa). Kopo6Ka BEIBOAOB PaCIONoXe-
Ha C IpaBo# CTOPOHEI MalIUHK. OxnaXaeHue 3JIeKTpoABUTaTe el ce-
puu C/12 npeyCMOTPEHO B PEXMME CAaMOBEHTHIIAIIMY T10 pa30MKHYTO-
My LHKIY, a cepur CJ13-2 — caMOBEHTHJISLIMY IT0 3aMKHYTOMY [{HKJIY
yepe3 BO3AYXOOXJIaguTeNb, BCTPOCHHLIA B HMKHEH YacTU CTaHWUHBI
3JIeKTpOJBUTATENS.

Cepus JCI'260/54-28 Y4.2: MmomHocTs 2500 X Bt, Hampsoxkenue 6000
B, 1acrota BpautteHus 214,3 MUH™!. DeKTpoABUTaTENb U3TOTOBIEH UL
TIPUBO/1a TOPU30HTAILHBIX 0ceBbIX HacocoB OIII-220-1.

KoHCTpyKLIUS: TOPU30OHTAILHOE paclioioXeH!e Bajia, 3aKPhITOe MC-
NMOJHEeHHUE C BEHTUWISAILIMEH 1o 3aMKHYTOMY LIMKIIY Yepe3 BO3MyXooxiia-
JUTEM (PNEKTpOJABUTATENIb paboOTaeT B peXMMe CAMOBEHTWISA[UH).
DNeXTpoABUraTe b UMEeT OB BaJl, YCTAHOBNEHHBI Ha caMocMa3bl-
BalOIMXCH Mounyukax. OnUH KoHell Bajla IMpeaHa3HayeH i IpH-
COEIUHEHUSA Y3Ia MACIOIpUEeMHUKa pa3BopoTa JionacTeil pabouux Ko-
Jilec Hacoca, APYTod — Ui COeIUHEHUS C OCEBbIM HACOCOM Yepes 3y6ua-
TYI0 MyTY. DJIEKTpoABUTaTeNb BO3GYKIAeTCA OT CTaTUYeCKOTo TUpHUC-
TOPHOTO BO3OYIUTEISI.

Cepuu BIAC2-325 u BOC-375 (Beimyck 01.10.29—78): MomHOCTD
4000...12 S00 kBT, vacrora Bpamenust 187...375 mun~!, Hanpsaxenue
6000 B; snexTpoaBMraTeNd NperHazHadeHbl VIS IIPUBOIA BEPTUKAIb-
HBIX HacocoB. VX BBITOJIHSAIOT IOJBECHBIMH C MOMMSTHUKOM U BYMSA
HaNpPapISONIMMH MOAIUITHUKAMY, pACIIONOXEHHBIMU B MacCIsHBIX
BaHHax ¢ (aHUEBbIM KOHLOM Baja VIS NMPUCOETUHEHUS K HACOCY.
Ilyck snexrponsurareneit BJIC2-325 npsaMoii, aCHHXPOHHBIA, OT IOJI-
HOTO HaIIPSXeHUS CeTH MPY MUHUMAaIBHBIX MOMEHTAaX CONIPOTUBeHUS
Ha BaJly Hacoca, TO ecTb ITPH 3aKPhITOM 3aIBUXKKE Y 1IEHTPOOHEKHBIX Ha-
COCOB W IIPU MUHUMAaJILHBIX YTJIaX YCTAHOBKY JioNacteil paboyux Kojec
oceBbIx HacocoB. Ilyck anexrpomsurarteneit BAC-375 acuHXpOHHbIH,
yepes3 NyCKOBOH pPeaxTop, CHIDKAIOUIUWH HaNpsKeHUe Ha 3axXumax ob-
MOTKM cTaTopa JBUTaTelid B HaYalbHbIA MOMEHT mycka jgo 0,7 HoMu-
H&JILHOTO HAaIpsDKEHMS. DJEKTPOABUTATEIM BO3DYXIAKTCS OT CTaTH-
YeCKHUX THPUCTOPHBIX MM SNEKTpOMAIUMHHBIX (IIPY CIIeMAIbHOM 3a-
Kase) Bo3oynureneit. IToAIsSTHUK BUraTeNs pACCYUTAH HA OCEBYIO Ha-
TPY3Ky OT Beca BpalarolIMXcs YacTeil 3/eKTpoABMraTe sl M Hacoca, a
TaKXe OT peakillMU BOJpbl.

Cepuss BCIOH (CIB) 15-ro, 16-ro 1 17-ro rabaputoB (BBHIIYCK
01.10.03—76): monrHocts 630...3200 kBT, HanpsxeHne 6000 B, yacroTa
Bpamerust 375...750 muu~!. TIyck mpsMoi, OT MOJHOTO HANpsKeHUA
CETH, BO3OYXIEHHE OT CTATUYECKUX TUPUCTOPHBIX BO3OYUTENEH.
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KoHcrpykuus: BeprukansHble ABuratenu cepuy BCIH (CB) BbI-
OONAHAOT TOABECHBIMU C MOANATHUKOM U JIBYMS HalpaBISHOLIMMU
noJuIMIHUKamMu. CrcreMa cMa3ky 3aMKHYTast, BHYTPU MaciIsTHBIX BAHH
BepXHeH ¥ HUXHEH KpecToBUH 663 BHEUIHEH LMPKYAAMu. Oxaxiae-
HMe Macia BoJsHoe. lloansaTHuK paccunTad Ha BOCIIpUSATHE HArpy3Ku
OT BeCa BpalUalolUXcs yacTeil arperara 1 oT peakKliMi BOJABL. DIEKTPO-
NBHUraTeslb paboTaeT B pexkMMe CaMOBEHTWISILIMUM: BO3AYX 3abMpaeTcst
13 (byHIaMEeHTHOMH SIMBL M CBEpXY 4Yepe3 OTBEPCTHUS B BepXHelH Kpecro-
BHHE, a BLIOPACHIBACTCS B MAITMHHBIH 3a1 yepe3 OTBEPCTHS B KOpIIyce
craTopa.

Ha npaktuke BO3MOXHO NpyMEHEHUE U JAPYTUX 3JeKTPojBUraTe-
JIeH C YIYYHIEeHHON KOHCTPYKUMENR U JYUIIUMU 3KCILTYyaTallMOHHBIMU
Ka4ecTBaAMMU.

ITpnmep. ITogoOparh nBUraTeNs U Be pTHKANbHOTO Hacoca 80BLI-2,5/40, xapakTepu-
CTHKA KOTOPOTo nocie o6GTo4YKH paboyero Kosieca okaszaHa Ha pucyHke 4.3,

MakcuManbHag nmotpedisieMast MOIHOCTD:

JU1s1 HEHTPOOEeXKHbIX HACOCOB

N = 9,81 Qp max Hp min/nQp max;
JU1S1 OCEBBIX HACOCORB
Nmax =9,81 Qp mian max/nQp min*
J11s paccMaTpuBaeMoro ciydast
Npax =9,81 - 2,3-23,3/0,83 = 633,4 kBr.
ITo bopmyne (4.4) ¢ ydyeToM IaHHBIX, IpUBeAeHHHIX Ha C. 90, TpebyeMasg MOILLHOCTh
ABUraTens
N = KianNmax = 1,05 - 633,4 = 665 xBr.

VyYuTHIBas THII Hacoca (TUII B) M €ro 4acToTy BpaiteHus (n = 500 MUH™!), MoXHO cae-
J1aTh BBIBOJ, YTO TpeOyeMBblIii JBUTATEIb CHHXPOHHEIM, BePTUKAIBHOTO UCTIONHEHUS (CM.
Takxe c. 112). IMo KaTajoraM win ApyruM CIIpaBoYHHM MaTepHajiaM BhiOMpaeM NBUTa-
TejIb ¢ YacToTOM BpaieHus # = 500 MuK~! ¥ paBHo#M Win Gimxaiiued Gonblieii MOIHOC-
ThIO*. DTUM YCIOBUAM YIOBJIETBOPSIOT JBUraTeNy ¢ Mapkoit BAH-143/41-12 wm CIOB-
16-36-12, xoTopble UMelOT HOMUHAIBbHYIO MOIIHOCTh ]\EmM =800 xBr.

4.8. BAKYYM-CUCTEMBbI

3anuBKa BOJOi HAacOCOB, YCTAHOBIEHHBIX BhILIE YPOBHSI UCTOYHM-
Ka, MOXET OBITh BHIIIOJIHEHA IIpU ITOMOIIM BAKYYM-HACOCOB, 3XKEKTO~
POB, METOIOM aBTOMOACOCA, IIPY TIOMOUIM BCACHIBAIOIIMX TPYO C NIpy-
OIHATBHIM KOJIEHOM WIM 6aK0OB-aKKyMynsatopoB. HacocH ¢ TToMOIUBIO
POTOPHBIX BaKyyM-HACOCOB 3aJIMBAOT Ha HACOCHBIX CTAHIUAX JIH000H
MotHoctu. [1pu yacThIX myckax (HeCKOJBKO pa3 B CYTKY ) PeKOMEHAYIOT
WCMoJ1b30BaTh B BAKYYM-CUCTeMaX BaKyyM -KOTJIbI, KOTOpHIE obeceyu -

* JIsi KypcoBOFO M IUTUIOMHOT'O TIPOSKTY pOBaHMSI MOXKHO UCTIO/b30BATh CTIpaBOYHbIE
Tabnuubl B yyeOGHoM nocobun A. T. MaHymnHa «[IpoeKTHpoBaHHE HACOCHHX CTaHIM
MeiMopaTHBHOTo Ha3HayeHus». M., M'MU, 1988,
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Puc. 4.9. Cxema neHTpani3oBaHHOl 32 1MBKH OCHOBHBIX HACOCOB € HCII0/Ib30BAHHEM BaKyyM-
KoTJja:

14 2— ocHOBHOH U py4HO# Hacockl; 3 — BaKyyM-HacocC; 4 — BOAOOTACIUTENb BAKYYM-Hacoca; 5 —
3aIMBOYHBIN 6a4OK-OTCTORHUK; 6 — BO3AYILIHAS MATUCTPaNb, 7— BaKYYM-KOTeN; § — CUTHAIU3aTOp
ypoBHa BPCY-2; 9— xianaH BEIIyCKa BO3RYXA WY BEHTUNE C 3JEKTPOIIPUBOIOM

BalOT ITOCTOSHHLIN 3aJIMB HACOCOB BOJI0H M TOTOBHOCTB UX K ITYCKY (pHC.
4.9). 3anuBaTh HACOCHI IIPU ITOMOIIY BOAOBO3AYIIHBIX 33KEKTOPOR 11eJIe -
CcOO0pa3Ho IIpM OTHOCUTEILHO HeOOJNBUIOW BBICOTE BCACBHIBAHUSA
(2...2,5 M). 11 TUTaHKUS 9XKEKTOPOB PEKOMEHAYIOT MUCIIONb30OBAThH BOLY
Y3 HaITOPHBIX TPYOOIIPOBOIOB WX OT CIIELIMAIbHOTO BLICOKOHAIIOPHOIO
Hacoca.

Ha HacocHbIX cTaHIMaX, TO€ MpelycMOTpeHa MOCTOsIHHAas paboTa
ONHOTO arperara, MOXHO IPUMEHSATDh TaK Ha3bIBa€MEIIf METOJ aBTOIIO-
coca. B 3ToM ciydae BcachIBAIOIIMI MaTpyGoOK pabGoTAaIOLIEro Hacoca co-
eIMHEH ¢ BCAChIBAaIOIMM [TaTpyOKOM HEpaboTarOIIero Hacoca, co3naBast
B HEM HeoOXOMMMEIH BakyyM. [lofaua BakyyM-HacocoB, M?/MUH,

Q= H,WK/T(H, — hy rnay),

rae H, — Hanop BoJibl, COOTBETCTBYIOLIMIH aTMOC(EPHOMY napieHMo, M; W — o6heM bea-
CHIBAIOILLETO H HATIOPHOTO (J10 3a1BUXKKK) Tpy6OINpoBoOB M KopTlyca Hacoca, M3, K — Ko-
a¢hpuLKeHT 3anaca, NpHM BaKyyMe C OCTaTOYHBIM HariopoM: 6oiee 7 M K= 1,05, meHee 7 M
K=1,1; T— Bpema nycka ocHOBHoro arperata, T'=7...10 MUH; A, max — FEOMETPHYEC-
Kasl BbICOTa BCACHIBAHMS IIPH MMHHUMAJIBHOM YPOBHE BOJLI B HUXHeEM Obede, M.

PexoMmeHayeMble TUITBI M OCHOBHBIE XapaKTePUCTHKU BaKyyM~Haco-
COB IIpUBe/IeHbI B Ta0nuIe 4.11.

4.11. TexuuyecKas XapaKTepHCTHKA BAKYYM-HACOCOB

Mokasatests | BBH1-0,75| BBHI-1,5] BBHI-3| BBHI-6 | BBHI-12| BBH1-25
IMonaya, M*/MuH 0,75 1,5 3,3 6 12 25
HoMuHanbHblil BaKyyM, 60 60 60 60 60 60
Dy max/ Ha 100 %
YactoTa BpalueHusa, MUH™! 1450 1450 1450 1450 980 730
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IIpodoncenue

Tokasatens | BBH1-0,75] BBHI-1,5| BBHI3 | BBH1-6 | BBHI-12| BBHI-25
MOILLIHOCTE 22 55 7,5 18,5 30 90
SIEKTPOABUTaTENA, KBT
OpHEHTHPOBOYHBIH pacxox 0,05 0,16 0,13 0,25 0,38 2,38
BOIBI, JI/C
TabapuTHl arperara, MM:

JTMHA 815 695 1195 1435 1840 2656
IIUPUHA 332 354 385 590 710 845
BBICOTA 333 650 755 980 1220 1540
Macca arperara, KT 90 134 291 590 885 1935

PacdeTHs1if 06LeM BaKyyM-KOTIa NPUHUMAIOT UCXOMST U3 YCIOBHUSA,
4yT100bl BaKYyM-HAacoC, MOANEPXUBAIOIIMIT pacueTHBII YpOBEHD BOMBI B
KoTie (cM. puc. 4.9), BKitoualicst He 6osee 4 pa3 B 1 4. Iloacoc Bo3nyxa B
CHCTEMY 3aBMCHUT OT IMaMETpa BCACHIBAIOIIEIO NMaTpybKa 3 IMBaeMOro
Hacoca.

Ioxacoc, /4 50 100 200 400

JlnaMeTp BCAacbIBAIOLLETO Jlo 150 150...300 300...600 600...1200
naTpyoka, MM

Ha HacocHBIX cTaHIuMsIX, IJle YCTaHOBJIEHO HeGOJbIIoe YHCIO (10 3
arperaToB) HaCOCOB, IMOMIEXAIIMX 3AJIMBKe, IIPeIyCMaTpUBAIOT HHIH-
BUIyaJIbHBII JUTSE KaXOro arperata BaKyym-Hacoc 6e3 pesepsa. Ilpu
OoJplileM YMCIIe arperaToB M NMPU MCIONb30BaHUM BAKYyM-KOTIIOB pe-
KOMEHIYIOT IpelyCMaTpUBaTh IIEHTPAJIM30BAHHYIO CUCTEMY 3aJIMBKU
H4COCOB, UMEIOLYIO0 He MeHee JBYX BAKYYM-HacoCOB (OIMH pe3epB-
HbI1). BHYTpeHHMe TMaMeTpbl BAKYYMHBIX MarvCTpajIei, MM,

Dy, =(35..4514/0,
e @ — noaaya BaKyyM-Hacoca [pu arMochepHOM gaBleHuu, M3/MUH.,

Ipamep. IToxo6pars BakyyM-Hacoc Ut 3aiUBKU Bogo¥ Hacoca JI800-57 ¢ nogaueit
0= 0,2)M3/c, YCTAHOBJIEHHOTO B HACOCHOM CTAHLIMU, H306paXeHHO Ha pucyHKe 5.1 (cM.
TiiaBy 5).

Hexodnve dannvie: dy = 0,4 M U [, = 8 M — COOTBETCTBEHHO MAMETP ¥ JUTMHA BCACHIBA~
I0ETO TpyOONpPOBOAA A0 MHUHUMANBHOTO YpOBHS BOABI B uctodHuke; Wi =06 M3 —
00beM BHYTPEHHUX TI0JIOCTEl Hacoca ¥ HaNOpHOTO TpyOGONpOBO4aZ [0 3aNBUXKH,
My max = 5,2 M — BBICOTA BCAachlBaHUA (Sf COOTBETCTBYET BakyyM — 52 %); H,=10M —
Harop, cooTBETCTBYIOIMI aTMOC(PepHOMY napieHuto; K= 1,1 — KoapuimeHT 3anaca;
T= 8§ MuH — pacueTHOE BpeMs yCKa arperara.

Onpexensior 06beM BO3AYLUIHOM NOJXOCTU B TpyOONIpOBOAAX U HAacoce

W:(nd§ /4)/B W, =(3,14 042 /4)8+0,6= 1L6M°.
BorHucislioT pacueTHYIO Nofady BaKyyM-Hacoca
0y = HyWK/T(Hy — hy ) = 10+ 1,6 - 1,1/8(10 = 5,2) = 0,46 M>/MuH.
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Wcxons U3 pacueTHOM nofauu Q, = 0,46 M3/MUH X HOMUHAIBHOTO BaKyyma — 52 %
no tabnuue 4.11 norbupaloT BakyyM-HAcoc ¢ ONIKAMIUMMHU DABHBIMM MM GOIBIIMMU
COOTBETCTBYIOIMMU NlapamMeTpaMu. Dto Byaer Hacoc ¢ Mapkoit BBH1-0,75. OH obecrne-
yuT 3aJIKBKY Hacoca JI800-57 meHee ueM 3a § MUH.

4.9. CICTEMA TEXHUYECKOIO BOOOCHABXEHUA

TloTpeOHOCTD B TEXHHUECKU YHUCTO! BOJE UIST OXTMAXKICHHUS U CMa3-
KU TEXHOJIOMYEeCKOro oGopyN0oBaHHs HACOCHBIX CTAaHILIUHI MPHHUMAIOT
IO JJAaHHAIM 3aBOJIOB — M3rOTOBUTENEH 000PYIOBaHUA.

B 3aBHCHUMOCTH OT 4HCla, MOAAYd ¥ MOLIHOCTY OCHOBHBIX arpera-
TOB Ha HACOCHBIX CTAHLIMSAX MOXHO NPUMEHSITh TPU CXEMbl TEXHUYEC-
koro BogocHabxenusi (TBC): peHTpaiuM30BaHHYIO, TPYIIIOBYI0O H
OJI0YHYIO.

Henmpanuzoeannyro cxemy TBC, Kax nipaBWIO, MPUMEHSIOT Ha CpejI-
HHX H KPYITHBIX HACOCHBIX CTAHIWSIX MPH YKClie OCHOBHBIX arperaToB
IO YeThIpex ¢ Iofayeil Boabl B 3Ty CHCTEMY CIEIIMaIFHBIMU HacOCaMH.
Kpome Toro, sty cxeMy UCHONB3YIOT Ha HACOCHBIX CTAHIUSAX JNIOOOH
MOIIHOCTH C JIIOOBIM YUCJIOM arperaToB, NOJAIOIUUX BOMY B CUCTEMY U3
BHEUJHETO BOAOIMPOBOIA HIM BOIOHAIOPHOH GallHMU.

Ipynnoeyio cucmemy TBC HCITONB3YIOT HA HACOCHBIX CTAHIUSAX MPU
yycje arperaToB 6ojee NaTU. B 3ToM ciiydyae, YToObI IOBBICHTh HAIEXK-
HOCTb CHCTEMBI ¥ YMEHBIIHTh HepaBHOMEPHOCTb PacXolOB, CUCTEMY
TBC paznensior Ha HECKOIBKO TPYIIIT UCXOII U3 pacyera, UTo Kaxaas
rpynma obcnyxupaer He Ooliee YeThIpeX OCHOBHBIX arperatoB. Bce
TPYIINBI aBTOHOMHEI, HO UMEIOT 00111e€ BOI03abOpHOE YCTPOMCTBO.

Baounyio (noarperaruyio) cucreMy TBC npUMeHSIOT Ha HaCOCHBIX
CTaHIUIX, ODOPYNOBAHHBIX JIIOOBIM YUCIIOM OCHOBHBIX arperatos ¢ I10-
Jlayeif OCHOBHOTO Hacoca 6oee 5 M3/c.

Cucrempr TBC, kak MNpaBulio, COCTOSIT M3 BOAO3a0OpHBIX YCT-
poiCTB, QUIHTPOB U OTCTOHHUKOB, HACOCOB, TPYOOIIPOBOIOB, 3aI0p-
HOM apMaTypbl H KOHTPONBHO-U3MEePHUTENBHBIX MPUOOPOB.

Ha xpyTniHBIX HACOCHBIX CTAHIMAX MPENyCMaTPHBAIOT HE MEHEE IBYX
He3aBHCHMbIX BON03a0OpHBIX YCTPOMCTB, MOCTYITHBIX IUIST OUHCTKU U
00OPYIOBAHHBIX COPOYAEPXKUBAOTUMH pelleTKaMH MM KPyIHOSYe-
HCThIMU ceTKaMU. CeryaTble (QHILTPSHI JJI5 OYHCTKH BOJbI OT BOIOPOC-
Jiel ¥ TpaBbl yCTAaHABIHBAIOT B JIETKOIOCTYITHBIX MeCTaxX BONHM3M BOI0O3a-
0OpOoB TaK, YTOObI MOXHO ObLIO OUHINATD U 3aMEHSITh 000 U3 HUX, HE
Hapyllast paboThl BCel CHCTEMBL.

TIpu HanuYUH B BOJIE 3HAYUTEILHOIO KONHMYECTBAa HAHOCOB Ha HACOC-
HBIX CTAHIHAX HEOOXOMUME! OTCTOIHUKHU. 1715t cucteMbl TBC mpumMeHs-
10T LieHTpobexHble Hacocsl THITOB K, KM u J1 #iu rpH cIieriaibHOM
000CHOBaHHM — BePTUKAIBHBIE MOTPYXKHBIE. YMCIO HACOCOB JOIKHO
OBITh He MeHee ABYX (OJIMH U3 HUX PE3EPBHBII C aBTOMATUYECKUM IIepe-
KJTIOYEHUEM TIPH aBapuM) AT EHTPAIM30BaHHOM MITH TPYIIIIOBOH CXe-
Msbl. IIpy GONBlLIOM YMCIle OCHOBHBIX arperatos (IIATh U Gojiee) YUUCIO
HacOCOB yBeJIHUUBAIOT 10 Tpex. [Ipu 6nounoit cxeme TBC gomyckaetest
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YCTaHaBJIMBATh OAMH HAcOC Ha arperar IpH YCJIOBUH, UTO Ha CTAHIIMHM
MpeIyCMOTPEH CKJIaa ¢ pe3epBoM (1...2 KOMIUIEKTa). YCTaHaBIMBAIOT
Hacocsl TBC HiXe MUHMMAJILHOTO YPOBHA BOZBI B UCTOYHMKE MU B
KpaifHeM clIydae nipeflycMaTp1BaloT HaAeXXKHOe YCTPONCTBO VIS aBTOMa-
TUYECKOro 3aJIMBa Hacoca.

g cucteMsl TBC npUMeHSIOT CTaIbHBIE TPYORI ¢ aHTUKOPPO3Uid-
HBIM TOKPBITHEM, JUAMETPHl KOTOPHIX TOAGUPAIOT MO JOTYCTHUMBIM
cKopocTsM Tpy6omnposonos: 0,8...3 M/c st HanopHbIx U 0,6...1,5 M/c
Jutd BeacelBaromux. LentpanuzopanHas cxema TBC s xpylTHOH Ha-
COCHOIf CTaHIIMM ¢ HacocaMM THMNa B rnoka3ana Ha pucyske 4.10. Bona
3abUpaeTcs U3 HarlOpHbIX TPYOOIIPOBOIOB OCHOBHEBIX HACOCOB, OUUII{a-
eTCsl B IBYX HE3aBUCUMBIX I'PYIIax ceTYaThiX (PUIBTPOB, MONKIIOUEH-
HbIX K obmed Marucrpand. OT 3Tof MarucTpalu MpenycMOTPEeHsBI OT-
BONIbI, OOOPYNOBaHHbIE 3aJBUXKAMU C 3JIEKTPONPUBONOM, MO KOTO-
pBIM BOJIa T0JaeTcsl K BO3IYX0- U MaclIOOXJIaUTENSIM OCHOBHBIX 3JIEK-
TpoaBUTaTesieil, KoHAUMOHEpaM, KoMipeccopaM U np. OT 3Toil Xe
MarucTpaiy Bofa CrEIMabHBIMU HacocaMM 3aKauuBaeTcs BO BTODOit
BBICOKOHAIMOPHBIN BOAOBOMA, OTKYyNa MOJAeTCsS K MOMIUMITHMKAM OC-
HOBHBIX HAaCOCOB.

Tlo naHHOI cXeMe BO3MOXHbBI pa3NiuvHble Mogvbukaruu. Hamnpu-
Mep, MOCTAaBUB Ha MarucTpalbHOM TPYOOIIPOBOIE 3aIBUXKKH, BMECTO
LIeHTpalu30BaHHOH cucteMsl TBC MoXHO MONYyIUTh rpynnoBylo. Tlpu
repekayke 3arpsi3HEHHOMN BOJBI TEXHUUECKU YUCTYIO BOJY [T CMa3Ku
MOMIUMITHUKOB OCHOBHEIX HACOCOB CliefiyeT OpaTh MJIH U3 MOCTOPOHHE-
r0 UCTOYHHUKA, WU U3 OTAEIBHOrO OTCTOMHUKA. Bony MOXHO 3a0MpaTh
He U3 HallOpHBIX TpyOOIpOBOIOB, a U3 HIKHEro Obeda. B aToM ciygae
OyzeT UMETh MecTo paznelibHag cucteMa TBC. OntuMansHblil BApUaHT
TBC poixeH ObITh BbIOpAaH Ha OCHOBE CPaBHEHUS HECKOJIbKUX BO3-
MOXHEIX pELIeHUH.

4.10. CACTEMA MACNIOCHABXEHNA

B 3aBUCHMOCTH OT BHICOTHOM KOMITIOHOBKM OCHOBHOTO 000pyn0Ba-
HUA CUCTEMAa MAacCJIOCHAGXEHUSI MOXeT GblTh CaMOTeUHOM, NMpUHYAU-
TeJbHOU M cMmelllaHHOl. Hanbolee pajjoHallbHa CMelllaHHAs CUCTe-
Ma, KOra Macjlo B MacJIOOUUCTUTEIIbHEIE CUCTEMBI U arperarTsl MOoJacT-
¢4 CHEUMAIbHBIMU HacocaMu, a oTpaboTaHHOE Maclo B OMEpaiiMoH-
HBII GaK cluBaeTcs caMoTekoM. B kauectse npuMepa Ha pucyHke 4.11
[IpUBefieHa CXeMa CUCTeMbl MacloCHaOXeHUST KpYITHON HacocHOM
CTaHIMHU, 0OOPYNOBaHHON IIEHTPOOEXKHBHIMU HACOCAMU U AUCKOBBIMU
3aTBOpaMU ¢ ruaponpuBopoM. OHa COCTOUT U3 MAcJIOHACOCHOH ycTa-
HOBKH ([IBa Hacoca ¥ 6aK), MaclOBO3NYIIHOTO aKKyMyadTopa JIaBle-
HUA (MaclIOBO3AYILIHLIH 6ak Ha napieHue 4 MIla) u JexaxHoro arpera-
Ta, KOTOPBIA 10JIXeH 06ecedUTh BO3BpaT B 6aK NpodILTpOBaBILIEro-
cs M3 cepBOMOTOpPOB Macia. IIpUHIIMN paGoThl CUCTEMbI PEryIUpOBa-
HMS CIeIYIOMUIA: MPH II0JYYeHUU MMIYJIbCa Ha 3aKphITHE TUCKOBBIX
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3aTBOPOB OTKPLIBAIOTCS BeHTWIM Ha COOTBETCTBYIOIMX MAaclOIIPOBO-
Jlax; MacJo nojaercs B IWIMHJPbl CEPBOMOTOPOB, KOTOPHIE M pa3Bopa-
YMBaOT TUCKY 3aTBOPOB B [TOJNIOXEHUE «3aKphITO». Ha HACOCHRIX CTaH-
LMAIX, KaK [IpaBUIIO, YITOTPeOISIIOT HeCKOJILKO MapoK Macel, B TOM YUC-
Jie TYypOUHHOe U TpaHchopMaTopHOe. CUCTEMbI MacIONIPOBOJOB, Mac-
JIOHacoCcOB ¥ 6aKOB JOJKHBI OBITh pa3felibHBIMU AJS1 KaXIOoTo copra
Macna. OOGbeM MacjOHAIOJHEHHOM ammapartypsl U 00OpYyIOBaHUA
NPUHUMAIOT TI0 JAHHBIM 3aBOJIOB — M3rOTOBUTEJIEUH 000pYNOBaHUS ¢
y4eToM HaIU4YUs MOoTeph Macia, KOTOpble V 1eHTPOOEeXHBIX HACOCOB
npocturaror 4...10 %, a y MOBOPOTHO-JIOMACTHBIX OCEBBIX HACOCOB —
15 % obieit eMkocTH cucTeMHl B rof. Cpok CIIyX6bl Maclia B CUCTeMe
peryivposanus 12...157bIc.4, B cucTeMe CMa3Ku MOIIIIMIIHUKOR
ckonpxenus 500...1000 v, B monimuITHuKaxX KayeHus 9 ToIC. Y.

Ha nHacocHBIX CTaHIIMAX, MMEIOIMX MACsIHble CUCTEMbI, Heo6X0-
JUMO TIpelycMAaTpUBATh JIBa ONlepajlMOHHbIX 0aKa (WY OIWH JIBYXCeK-
IIMOHHBINA) JJISL YUCTOTO U OTPabOTAHHOrO Macia, MacjlOHACOCH!, Mac-
JIOTIpoBOABl, 000pYyIOBaHUE JUIS OUMCTKY MAacia, 3aIlacHble eMKOCTH
IS XpaHEeHUs! YUCTOro U oTpaboTtaHHOro Macia. O0bneM olepailMoH-
HBIX 6AKOB JUIST YUCTOTO M OTpabOTAHHOrO Macja JOJIXKeH ObITh He Me-
Hee 110 % Haubopirero ooGbeMa Macia B MacIOHAIIONHEHHOM arpera-
Te WIoc | 5-cyTouHblit pacXo Macia Ha JOJIUBKY (ITOTepH) Bcex pabo-
TAIOIUX arperaToB, eCjy Ha CTAHIMU eCTh OaKU IJIs XpaHeHUs Macia,
WJIY COCTaBJISATE TPEXMECIYHBIN pacxol, eciy 6akyl U XpaHEHUS Mac-
Jla Ha CTaHIIUU He MPeNyCMOTPEHBI.

LIS nepekayky Maclia Ha HACOCHBIX CTAHIMSAX IPUMEHSIOT 1IecTe-
pPEeHHbIE HACOCHI: 110 JIBa HAcOCa HA KaXIbIi cOpT Macya (OXUH IS YU-
CTOTO MacJia, Ipyroi it oTpaGoTaHHOro). Pe3epBHEIE HACOCH He pe-
JycMaTpuBaloT. [logauy MacIoHacocoB IMOAOUPAIOT UCXOMS U3 YCIOBUA
HaITOJIHEHMS TPAHCIIOPTHOH IIMCTEpHBI BMECTUMOCTRIO 10 20 T B Teye-
Hue 2 4. JI7s1 neproauyecKoi MoqKayky Macjia B MacJIOHAMOIHEHHYIO
armaparypy BMeCTUMOCTHIO 10 0,3 M3 paspelllaeTcst IpUMeEHSTh PYYHEIE
HacoChI WIM HacOoChl PUIIBTp-TIpeccoB. OCHOBHBIE TEXHUYECKHE XapaK-
TEPUCTUKHU 1LIECTEPEHHBIX HACOCOB VIS MMepeKayKy Macjia IpUBeJeHbl B
Tabnmue 4.12.

4.12. TexunyecKas XapakTePHCTHRA MIECTEPEHHbIX HACOCOB

TokasaTess | w25 T ms-zs] m40-6-18/4ﬂ 11180-6-22/35 | L1180-6-36/35-5
Topava, M*/4 3,6 58 18 22 36
Hariop, M 40 25 40 30 30
MoUHocTs 1,5.3 15.3  55.75 13 10...13
eKTpoABUraTeNd, KBT
YacTora BpameHust MuH~! 1450 1450 980 730 980
A hyon 5 5 - - -

JIJ1st O4MCTKY Macila OT BlIard, MexaHuyecKux puMeceii ¥ HeKOTO-
PBIX TIPOAYKTOB CTapeHUs TPUMEHSIOT ceTyaThle GUIBTPHI U CIIEIU-
aJbHble GUIILTPLI A OCYIUKHM BO3/lyXa, a TAKXKe NepUoJUIecKH 04U~
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[AJOT MAcCJIO IIPY NTOMOILM (DUIIBTP-TIPECCOB MIIM MACIIOOYMCTHBIX Ma-
[HH.

JIaMeTpbl MacloONpOBONOB, U3TOTOBISEMBIX U3 GECIIOBHBIX CTalIb-
HBIX TPYO, ONpenendior Mo NOMyCTUMBIM CKOpOCTIM (Tabi. 4.13), Ho
OHM IOJDKHEL OBITH HE MEHEe IMaMeTPOB MaTpyOKOB IIPMMEHIEMOU af-
apaTyphl ¥ He MeHee 20 MM.

4.13. lonycTvmbie CKOPOCTH, M/C, B MACIONPOBOXAX IPH PA3/DIIHON BAIKOCTH MACIa

Bsaskocrs Macna, °BY
Macnonposon
2.4 | 4.0 | 10,20 | 20.60 | 6010
BcachiBAIOMIMI ¥ CAMOTEUHBI 1,3 1,2 1,1 1,0 0,3
HaropHblit 2,0 1,5 1,2 Lt 1,0

[ToMeweHUST MacoXo3sMcTBa KOMIIOHYIOT C YYETOM MPOTHBOIIO-
XApHBIX TPEOOBAHUN:

oleparfMoOHHble 6aKK, MaclIoHACOCHl ¥ MAaClIOOYUCTHbHIE MAalllMHBI,
KaK TNpaBUJIO, YCTAHABIMBAIOT B U30JIUPOBAHHOM IOMEIIEHUM (amnma-
paTHoii), KOTOpoe NOJDKHO MMETh JIBa BBIXOJA, €CJIM BMECTUMOCTh 0a-
KoB npeBblnaet 10 M* win ero romags 6ojee 100 M?;

CTEHBI allllapaTHOM NeIatoT U3 OTHECTONKUX MAaTepUAJIOB, BEHTUIIS -
LIMI0 — BBITSDKHOM, HE3aBUCHMMOM, OHa JNOJXHA obecleuuBaTh TpeX-
KpaTHBIA 0OMEH BO3yxa B vac.

4.11. CUICTEMA CHABXEHUA CXATbIM BO3QYXOM

OcHoOBHbIE ITOTPEOUTENM CXATOTO BO3IyXa:

cucTeMa peryiaupoBaHusg (naBneHue 4 MIla, Bo3gyx pacxomyloT B
COOTBETCTBUM C JaHHBIMM 3aBOJIOB — ITOCTABUIMKOB 000OPYIOBaHMSA);

[HeBMaTHYeCKUit MHCcTpyMeHT (maBienue 0,3...0,8 MIla, pacxon
BO3MIyxa, MOTPEONAeMOro pasIMuHBIMU MHCTPYMEHTAMHU, U3MEHAETCS
ot 0,7 no 2,6 M*/MuH);

0611yBKa 06opyIoBaHMs OT nbUTH (HaBneHue 0,3...0,8 MIla, pacxon
Boznyxa 1...3 M3/MuH);

MOJYB BO3AYXOM ABUIaTesieil KallCyJIbHBIX HACOCOB.

Ha KpyIIHBIX HACOCHBIX CTRHIUSAX CXATHIH BO3AYX [(PUMEHSIIOT LA
CIIeNyIOLUMX 11eIeit:

TOpMOXeHUs aNekTpoaBurareneit (napienne 0,8 MIla, pacxon Bo3-
Ayxa [Ipy MOLIHOCTH 3JekTpoasuratens 1o S0 MBT S i1/c npu BpemeHu
TOpMOXEHMS 1,5 MUH);

OTXaTUd BOABI U3 KaMep pabouyMx KOJIeC HacoCOB (aBicHUE
0,6...0,8 MIla, 06BeM BO31yXa PACCHUTHIBAIOT);

06pa3oBaHMg He3aMep3aloilie MoJibIHbH 110 PPOHTY 3aTBOPOB (NaB-
nenpe no 0,8 MIla, pacxon Bosayxa 60 J1/MuH Ha | M (ppoHTa 3aTBOpA M
200 1/MuH Ha KaXblii Ia3).
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KOHCTPYKTUBHOE YCIIOTHEHUE CUCTEMbI CHAOXKeHUS CXXaThIM BO3MY-
XOM 3aBUCUT IJIaBHBIM 06pa3oM OT TUIIa OCHOBHOro o0OpynoBaHMI U
Ha3HaueHMS cTaHIUM. Tak, Ha cpelHUX ¥ KPYITHBIX HACOCHBIX CTaHIIU -
sIX, T/Ie He [IPelyCMOTPEHbI CUCTEMb] PEryJIMPOBaHUS U THEBMOTUAPOI-
pUBOIa, MOXHO MPUMEHHUTL YIPOUIEHHYX CUCTEMY, COCTOSIIYIO U3
KOMITPECCOPOB M BO3[YXOBONOB CO WITYLIepaMHM JUIS MPUCOETUHEHUA
[THEBMOMHCTPYMEHTA U COII A OOIYBKM OOMOTOK 3JIEKTPOIBUIaTe-
Jelk 1 Ipyroro snekrpoobopynoBaHusa. Ha MOmHBIX HaCOCHBIX CTaH-
1IMAX, 000PYIOBAaHHBIX HU3KOHAIIOPHBIMM HacocaMH OOINBIIONH Moaa-
4y, paboTaronuX KPYIbli roj B YCIOBUSAX CYPOBOM 3UMBbI, MOXET OBITh
coOpyxXeHa ODBeNMMHeHHass KOMIIpeccOpHasi cucTeMa, OOCIyXUBaio-
masg HeCKOJIbKUX NMoTpebuTeNeil: ocylleH e kaMep pabouyux KoJiec Ha-
COCOB, TOPMOXeHHe dJIeKTpOIBUraTellelf, peryjJupoBaHHe pa3BopoTa
JlonacTeil paboyMX Kojec HacOCOB, CO3[aHME MMOJRIHLU MEpEs COpo-
VIePKUBaOIUMU pelreTKaMy 1 JIp.

Eciy motpebHOCTH B CXaTOM BO3[yXe HU3KOrO JaBJIEHUs BhIILE [O-
J[auy KoMIIpeccopa BeICOKOro faBlieHud Oolee yeM B 5 pas, ToO fpeayc-
MaTpUBalOT BTOPYIO KOMIIPECCOPHYIO CHUCTEMY, O0GOpPYINOBAaHHYIO Ofl-
HUM WK ABYMS pabouuMy KoMIlpeccopaMyi HU3KOro AaBleHUsT U pe-
3epBUPYEMYIO 4Yepe3 peNyKIMOHHBIM KiarnaH Ha BO3MYyXOCOOpHMKE
KOMITPECCOPHOM CHCTEMBI BLICOKOTO NABICHUS.

TIHeBMOCHCTEMBl YHUKAIBHBLIX HACOCHBIX CTaH{MI, KaK MpaBuIIoO,
0BOPYAYIOT IBYMS IPYIIIlaMy KOMIIPECCOPOB BBICOKOIO ¥ HU3KOro J1aB-
JIEHUST, IBYMS TPYITIaMU PECUBEPOB U COOTBETCTBYIOIEH KOHTPOJBHO-
M3MEpUTENLHON anmnapaTypoit.

CucreMa cHaOXEHKS CXaThIM BO3NYXOM, KakK I[IpaBUIIO, JOJXKHA pa-
60TaTh B aBTOMaTHUeCKOM pexrme. CHCTeMBbl BO3YXOBOJIOB MEPEeKIIIO-
YaloT BpYYHYIO.

Tlogayy KoMipeccopOB BBLICOKOrO MaBieHHsS MpuH aTMoc(epHOM
JaBIEHUU BO3[yXa OTIpeJelISIOT [0 CIeAYIOIMM (hopMyIaM, M3 /MUH:

JUIST 3apAIKY CUCTeM MaclocHa0XeHMs

Q0= 10KVp/T,

JUTS OTXKATUSA BOJIBI U3 KaMep pabGodero kojleca Hacoca
Q=2Zq+ 10V, p,/1,

rne K — xoappuuuenT 3amontHedus akKyMmyastopa sosnyxoMm, K= 0,6...0,7; V— o6beM
aKKyMYJIATOpa MAcIOHACOCHOMH YCTAHOBKH, M3; p — NaBIeHUE B akKyMynsitope, MITa; 7—
BpeMs 3apsiakyt, 7=20...120 MuH; Z — YHCNIO arperaTos, B KOTOPBIX MOXHO OJHOBpEMEH-
HO OTXKHMATh BOLY; § — PAcXoJ BO3yXa IJIsl TOAAEPXAHHUSA IOHWKEHHOTO YPOBHS BOJIb B
omHo Kamepe paloyero koneca, M3 /MuH, g = 0,25D%(1 + 0,03D) (D — nuameTtp paboyero
KoJieca Hacoca, M); ¥, — BMeCTHMOCTb pecHBepa, M; p, — pabouee naBleHHe B pecHBEpe,
MIla; t — BpeMs BocCTaHOBJIEHVSE paGo4Ero NaBIeHUS B pecusepe, ¢ = 20...60 MHH.

Tlogauy XxoMrpeccopa HU3KOTO JaBle HUs OIpeneIsaioT mo Hauboib-
1IeMy pacxofly Bo3lyxa, MOTpeOIsIeMOoro IBYMsI-TpeMsI THEBMOUHCTPY-
MeHTaMU, paboTalouuMy oHoBpPeMeHHO. OOBIYHO 3TOl momauy xBa-
TaeT IUIsI CUCTEMbI TOPMOXeHU S 3IeKTpOABUraTeNeii. B mocieqHeM ciy-
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yae HeoOXOIMMO YCTaHABIMBATL PECUBEP, OOBEM KOTOPOro NOJIXKEH
obecreynBaTh IByKPaTHOE TOPMOKEHME arperarta 6e3 mycka B X071 KOMII-
peccopa. Ilpy 3ToM naBieHMe B pecuBepe NONXHO ObITh HE MeHee
0,3 MIIa. BMecTMoCTb pecuBepoB V), UCHOMb3YyeMbIX VIS OTXKaTUS
Bozbl U3 KaMep pabodero Kojeca Hacoca, J0/KHa ObITh He MeHee, M3,

V=0,5D%(1 + 0,03D)Z/(10p, — 0,03D).

BHyTpeHHWe JyaMeTPhl MaruCTPaJIbHBIX BO3TYXOBOLOB K KOMIIpec-
COpY M OT KOMIIPECCOpa HaxXOMAT 0 CIeAYIOIUM QOpMYJIaM, MM:
JUTSE BCACBIBAIOIIMX BO3YXOBOJOB

dy =(35..45)/0;

JUIS HAITOPHBIX BO3YXOBO/10B

dy=(25..35)y0,

e O — nojaya KoMIpeccopa pk aTMocepHOM NABIEHHH, M3 /MUH.

4.12. MEXAHNYECKOE OBOPYJOBAHMNE

K MexaHuueckoMy 0O0OpY/JIOBaHUIO HACOCHBIX CTAHIIUA OTHOCHT
[OIBYDXHbBIE KOHCTPYKIIMM 3aTBOPOB M COPOYIEPKMBAIOLIUX PEIUETOK,
MX 3aKJIaHble YaCTH, pellIeTKOOYMCTHRIE MalMHEL, TOABEMHO-TPaHC-
TIOPTHBIE CpejCTBa, 3aXBaTHblE OaJIKU, INTAHTH, TEJIEXKKU UL TpaHC-
MIOPTUPOBKU Mycopa U IIp.

3aTBoppl. Ha MelvopaTHBHBIX CTAHIIUAX NPUMEHSIOT INIYOUHHBIE U
pexe MoBepXHOCTHEIE 3aTBOPHI. I10 HazHaUeHUIO UX TIOXPA3AeIAIOT Ha
OCHOBHbIEe (CO3jaHKe HaropHOro (GppoHTa), peMOHTHbIE, aBapUiHbIE
(6bIcTpOrafalonIMe 3aTBOPSI BOJOBBIMYCKHBIX COOPYXEHMI), aBapuii-
HO-peMOHTHbIE ¥ CTpOUTENbHBIE (B KauecTBe CTPOUTEIbHBIX MOTYT
OBITL UCIONL30BaHbl KaK OCHOBHBIE, TAK U PEMOHTHBIE 3aTBOPBHI).

PexomeHyeMble TUITbI 3aTBOPOB: PEMOHTHBIE M CTPOUTENbHBIE —
[IJIOCKHAE, CKONB3sIIUe; aBapUWHO-pPeMOHTHBIE — [IJIOCKME, KoJec-
Hble; OCHOBHbIE — [IOCKKE, KOJIeCHbIEe ¥ CerMeHTHbIe. CXxeMa MI0CKo-
O KOJIECHOI0 3aTBOPa B KavyeCTBe NPUMepa JaHa Ha pUCYHKe 4.12.

Copoyaepxuparomue peureTku. MMy obopynylor BXOHBIE OTBED-
CTHUA BCaCHIBAIONIMX TPYO HACOCORB WM BOJONPUEMHbIE KaMephbl He3aBH -
CHMO OT HAIMUMS OT/IENBHO CTOSHIETO COPOYASPKUBAIOIIETO COOPYXe-
HUsL.

CopoynepXMBaIOIIMe PEeLIETKY BBIMOJHAOT [EJIbHOCBAPHBIMU JUIS
YCTAaHOBKH B Ma3bl (puc. 4.13) WJIM CEKLIMOHHBIMU C BEPTUKATBHON WITH
TOpU3OHTANLHOM pa3pe3kold. IloBepXHOCTHbLIE HAKJIOHHBIE DEIIETKH
BBICOTOM 10 2,5 M MPUMEHSIIOT [pU PYYHOU OYMUCTKE, BBICOTOH 10
10 M — npu MexaHUYecKoii (yron HakioHa peletok 70...80°). Beptu-
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Puc. 4.12. CxeMa ILIOCKOTO PEMOHTHOTO KOJIECHOTO 3aTBopa:

1 —xoJieco; 2— xapkac; 3 — noasecka
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KaTbHbIE pelUeTKU UCTIONB3YIOT TONBKO ITPH MEXaHUUECKOH OYUCTKE pe-
utetoK. I1pu pabGoTte B 3uMHee BpeMs BEPX COPOYNEPKUBAIOLIUX pelle-
TOK IOJIKeH ObITh 3aTomnel Ha 0,5...0,7 M, a IpM HATUYWH LIYTH Npenyc-
MOTpEH X 00OTpeEB.

PaccrosHus (1TpocBeThl) MeXITy CTEPXKHSIMU pelleToK ¢ MeXaHUdec-
KOM X pyYHOM OYUCTKOM CIEAYIOIIME: [UIsI OCEBBIX M IUAroHabHbIX Ha-
cocoB He bonee 0,050, ., HO He MeHee 35 u He GoJiee 150 MM; JUIS LeHT-
pOGEXHBIX HaCOCOB He 6oftee 0 ,03D,, HO He Menee 20 u He 6olnee
100 MM, Dy — HapyXHBI# IuamMeTp pa6oqero Kojeca.

lIJm PEUIETOK C PYYHOH OYUCTKOU MaKCUMABHBINA NIpOCBET MPUHU-
MaoT He 6onee 60 MM. CopoynepKUBaloliMe pellleTK! OYHIIAIOT BpyY-
HYI0, €CIM OUMCTKa TpebyeTcst He Yallle TpeX pa3 B CYTKU. B ecTanpHBIX
CIIyYasix TIpUMEHSIOT CTIelIMaIbHbBIE PEIETKOOYUCTHBIE MAILUHEL (PHC.
4.14), MexaHuvyeckKde Tpabiu, nmuesMaTuveckne Kosliu. Ha KpymHbIX
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Puc. 4.13. Cxema copoylepxHBalomei petieTKH:

1 — pama; 2 — nnockue CTepXHY; 3 — noasecka
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Puc. 4.14. Cxema pellleTKoouMcTHTeNbH ol Mantapsl PH-2000:

1 — Mycopoc6poCHOi Kostofiell; 2 — JIOTOK JUIS YKIaAKH Kabesst

HACOCHBIX CTAHIUAX I OYMCTKU NTPEPellIeTOYHON 30HBI U CaMMX Pe-
LIETOK MOXXHO UCTIONB30BaTh I'pefideprl IByXUeNIOCTHR E THEBMaTHIeC-
K¥ie, Tpelidepbl YeThiPEXUeTIOCTHBIE 3eKTPOTMAPaBIHIEeCKUe, OYIBI0-
3ephl (OyIpH03ep-60poHa) U Ipelidepbl TUTA «ITONUID».

3aKAajHbie YACTH 32TBOPOB M pemieToK. OHU COCTOAT M3 TIOPOTOB
(npoxaTHble NpOGbHIH), Ta30BLIX KOHCTPYKIMHA (TIPOKATHbIE npopunn
M JMCTOBas CTANb) M 3aKNAIHBIX KO3BIPHKOB (IMCTOBAg CTAb). Ang
NIpeIBAPUTENBHEIX NPOpaboTOK TabapHThl BEPTUKAIbHBIX Ma30p A
YCTaHOBKY IIOCKMX 3aTBOPOB WIN PEIIETOK MOTYT OBITh TIPUHATHI 110
HMXepUBEICHHBIM JaHHBIM.

Tponer (uMpUHa 1,25 1,25 2 2,5 3 4 6 8 10
Kamephl), M

Bricora, M 2,1 25 o5 2,1 3 5 5.10 5..10 5..15
Inybuna nasa, m 0,16 0,16 025 025 03 04 05 0,6 0,65
IIupuHa nasa, M 032 032 05 032 032 07 09 1,1 1,2

IloasemMHo-TpancnopTHoe obopynoBanue. [l MalllMHHBIX 3aJ10B Ha-
COCHBIX CTAHUWIA eT0 BEIOMPAKOT B 3aBUCHMOCTH OT TabapUTOB 31aHUil U
Macchl MOHTHPYEMEBIX arperaTos.

I1pu Macce rpy3a 10 1 T yCTaHaBIMBalOT HENMOABMXHbBIE OaJIKu C Ta-
aamu (puc. 4.15). Pasmepsr Tamu, mMm: A=190, B=130, C= 135,
ﬁ = 6350, L =220, L; = 90. Jlys1 penbcoBoro MmyT¥ UCIONB3YIOT ABYTaBP

0 16-33.
TexHuyecKas XapaKTepUCTHKA TAIU: paguyc 3aKpYTIeHHS 1,6 M; T4-

144



TOBOE YCHUIIME Ha 1enax noabeMHOro MexaHusma 300 H, nepenBrxHOTO
100 H; BpIcoTa nonbeMa 3 M; Macca 39 KT.

ITpu Macce rpy3a o 5 T ycTaHABIUBAIOT KpaHbl MOABECHEIE PYyUYHEIE
(puc. 4.16, a v TaG1n. 4.14), 6onee ST — MOCTOBBIE pyuHble. B momelite-
HUSIX JUTHHOM GoJlee 18 M NpH rmogbeMe Ipysa Ha BbICOTY 6olee 6 M 1 Ha-
JIMYMHU Ha HACOCHOM CTaHIIMU 60jlee YeThipeX HACOCHBIX arperaTros Mc-
TIONB3YIOT KpaHbl C NeKTPONIpUBOIOM (cM. puc. 4.16, 6, Tabn. 4.15 u
puc. 4.17, tabx. 4.16), mpu Macce rpy3a 6onee 250 T — criapeHHbie MOC-
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Puc. 4.15. CxeMa pyyHoii Tau rpy3ofiogbeMRoOCTSI0 1 T:

1 — rpy30Boii KpIoK; 2 — TATOBHIE UMy, 3 —TATOBOE KONECO NOALEMHOrO MEXaHH3Ma; 4 — [BYTaBpO-
Bast GaNKa; 5 — XOIOBOE KOJIECO; 6 — KOJIeca MeXaHU3Ma NepeBYKEeHNs; 7 — Tpy3oBas Lenb
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Puc. 4.16. Cxempl MOJBeCHLIX KPAHOB OIHOGANOTHBIX:

a — PYYHBIX IPY30II0AbeMHOCTBIO 0,5...5 T ¢ BBICOTO! nIomrbeMa OT 3 10 12 M; 6 — 2J1eXTPUYECKUX
IPY30NIOABEMHOCTBIO 1...5 T ¢ BBICOTOM nTogbeMa 6...18 M. L MOXeT H3MeHATHCS B 3aBUCUMOCTH OT
LIMPHHBI 3MAHUS

L bdaa kpana
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e[y
< T | o )E:
L . T ia -
= i Ul T =3
3 LI | —] - ! H
i PR = I P
I \\‘:7* T!
‘, ] N
ol a’ Ao % £, Uupura Kpana
[4 -~ 4/ fj

Puc. 4.17. CxeMa 3/1eKTpHIECKOTO MOCTOBOTO KpaHa

Pric. 4.18. CxeMbl KOIOBBIX KPaHOB:

a — PYYHOro TPY30I0ABEMHOCTBIO 0 3,2 T; 6 — JIEKTPUIECKOro rpy30Ioflse MHOCTBIO 10 20 T; K030~
Bble KpaHbI M3rOTaRIMBAIOT I10 CHIELMATBHOMY 32Ka3y HEOGXOAMMOK Ipy30MO[LeMHOCTH, JIFOGOT0 po-
NeTa ¥ BHICOTHI; ] — PENBC XKeJIe3HONOPOXHEIN; 2 — rojIoBKa pejibca; 3 — Kabuia orepaTopa
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TOBBIE KPaHbL. [IIs1 MaHeBpUPOBaHUS 3aTBOPAMU U COPOYIEPKUBAIOLIU -
MU pelleTKaM¥ KPYITHBIX HACOCHBIX CTaHIIUN NMpUMEHSIOT KO3JIOBhBIE
KpaHsl (puc. 4.18), a 1pu aBTOMATUYECKOM YTIPaBIeHUH 3aTBOPAMHU WU
IIPY HEOOXONMMOCTH JOTIONHUTENEHOTO JOXUMHOTO YCWINSA — CTalMo-~
HapHbIe NONBEMHUKH B BUJIe TUAPONOABEMHUKOB, Tebe1oK U BUHTOBBIX
HOJBEMHUKOB.

I'py30onoqbeMHOCTh  TTOABEMHO-TPAHCIIOPTHOIO  060PYNOBAHUS
IIPUHHUMAIOT 110 Macce Haubollee TSOKEN0 MOHTaXKHON eIMHUIIBI C Yde-
ToM 10%-Ho#l HanGaBKU, MACCHI TPaBEPC M CTPOITL. 3a MOHTAXHYIO e~
HUILY MOXHO YIpMHMMATbh. POTOP BEPTUKAIBHOIO 3NEKTPOABUraTeld,
€CJIM €70 NOCTABAAIOT B pa30OpaHHOM BUIE, TOPU3OHTANBHBIN arperar B
cOope NpU HAIUYUU 3aBOACKOR (PyHAaMeHTHOU TUIMTHL, B OCTAJIBHBIX
CJlyJasx OTnebHo Hacoc, SAEKTPOIBUTaTEN, 3a0BUKKY.

TaroBoe ycunue MeXaHW3Ma, WIHU €0 TPY30NMOABEMHOCTh, IIPH
TIoIbeMe COopoyIepxXuBaoniel peteTky, H-10~4,

PZK(GHE+ GM+PH+PH+PT)9

rie K — xosdduiment 3anaca, K= 1,15...1,25; G— pec pemerxu, H-10~% n, — Koap-
GUUMEHT Neperpysky, ng, = 1,1; G, — Bec Mycopa (IIpy OTCYTCTBMM JAHHLIX MOXET GLITh
TPMHAT PABHBIM Becy pewteTku), H 1074 P, — yciMe, KOTopoe HeOGXOoMMO MpHIIO-
KUTh U U3BNEUEHMs HMXKHEro pUrens, 3akpsiToro HaHocamu, H-10-4; P, — vcunwe,
BO3HMKallliee NIPY 3aKIMHUBAHUY pelieTKW B mazax, H-10-4 P, — ycunue, Heobxoam-
MOe€ [UTSl TPEOJOIeHUSA CHJT TPEHHS B NON03bSX M YIUTOTHeHUsAX, H- 104 (YU TLIBAIOT TONb-
KO B TeX c/Iy4asix, KOT/a pellleTKa IIOAHNMAETCH NMPpY HAJIMYKMH Nlepenana ypoBHeH BOILI;
pacyeT BRITONHAWT o GopMyliaM Ul MOALEMA 3aTROPOR).

TArosoe ycuive Mexanu3mMa Npu mogbeme 3atBopa, H-1074,
P2 1,6+ ny(Tyn + T,

rae G, — BecC 3aTBopa, 6ajutacTa M TATOBBIX OPraHOB B BO3YXE; Nrp — KO3(bHLMENT 3a-
niaca Ha Tpenue, ny,= 1,15...1,25; Ti; — cuiia TpeHus B GOKOBBIX YIUIoTHeHusX, H-10-4;
Ty — cujta TPeHUS B OMTOPHO-XOIOBKIX yacTix, H- 104,

Cwta TpeHUS B GOKOBBIX YIUIOTHeHUsAX, H-10-4,
Ty = 20y Py fyn,

Ile hy — JUIMHa BEPTUKAILHOTO YIUIOTHEHWS HA OHOM CTOpOHE 3aTBOpa, M; by — MIMPHUHA
YIDIOTHE BV, ITOABEPXEHHOTO JABIEHHUIO BOALI, M; P, — CpeaHss THAPOCTATHYECKAsE Ha-
Ipyska Ha 3atBop, H-1074; fyn — HaubOIBIUMY KO3(POUIMEHT TPeHUS YIUIOTHEHUS IO
3aKmafHoN YacT (cTanb mo cramm — 0,5, pesnna mo Hepxaseromwed cranu — 0,7...0,9,
Mac/IsHUT rpadUTH3NPOBaHHEIH o ctamu — 0,15),

Cuia TpeHHS B ONIOPHO-XOJ0BbIX YacTsx, H-10~%:
IJIOCKOIO CKOMB3S1ero 3aTsopa

I, =hHP,
KOJIECHBIX 3aTBOPOB CO CKONB3dUIMMU NMOMIIUITHUKaAMU
T, = (P/R(n + £i 1),
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rae f, — Ko dHUIMEHT TPeHNA T0N03a 110 pabodeMy IyTH (CM. fi,); P — MOMHAs THAPO-
CTaTUYECKas Harpyska Ha satsop, H-10~4; R — paauyc xojieca, cM; g — KoagHuiiueHT
TpeHMsl KaueHHMsI KoJieca 1o peinbey, u = 0,1; fi — K03(DdUIMEHT TpeHUs KoJleca O BTYIIKY
B BOJIE C YUETOM BO3MOXHOTIO 3arpsAsHeHust: 1Jis1 6poH3sl f; = 0,3, 01 6ab6ura f; = 0,2; r —
paauyc OCH KoJjieca, CM.,

Maccy NMoaBUXHOM 4acTH 3aTBOpPa WM PEUIETKU OIpPeAeaioT Io
MpoeKTaM-aHaJIoraM WiIH 1o MpUOIKeHHBIM (opMyiaM:
KOJIECHBIX ITIOBE PXHOCTHHIX 3aTBOPOB

M= (PLyy/20)%71;
KOJICCHBIX I'JIYGI/IHHBIX 3aTBOPOB

M= (PLy/39)"7,
CKOJB3AIUINX ITOBEPXHOCTHEIX 3aTBOPOB

M= (PL/2T)"7,
CKOJIB3A1HNX I'JIY6I/IHHBIX 3aTBOpPOB

M= (PLy,/40)"7,
COPOYACPXKUMBAIOIIMX PEIUETOK

M = kF(th/ay),

Iie P— NONHOE TUAPOCTATHYECKOE YCIIMe Ha 3aTBop, H-10~%; L, — 1IMpHHa OTBEpCTHS,
3aKppIBaEMOro 3aTBOPOM, B cBeTy, M; k= 10,5; F— ruomiafe copoyaepxusaiollieil pe-
HIETKY 110 BHENIHEMY 00Mepy, M%; { — TONIIMHA CTEPXKHSA, M; b — BBICOTa CTEPXKHS, M; 4y
—paccTosHHE MeXAY CTEPXHSAMU PELIETKH (B OCHAX), M.

4.13. OBOPY10BAHME [T XO3ANCTBEHHbIX
N TEXHWYECKUX HYXA CTAHLUMN

Xo3siicTBeHHO-NIATHERAS cHCTeMa M KaHaom3aumst. Ee npenycMmarpu-
BalOT B 3MaHUSAX, Tie OMHOBPEMEHHO MOTYT HaXOAUThCA HoJiee 5 ye.

McTOYHUKOM BOABI ITUTHEBOM MOIYT CIVKUTB: OMmpkaiiui Bomo-
MpOBOJI, MOJ3eMHEIE BOJBL Y TIPU CITELIMATbLHOM OOOCHOBAHMH U colJla-
COBaHUU C OpraHaMy CAHUTAPHO-3MULEMUOJOTUUECKOMN CIYXKObI BOAB
13 KaHaJIOB WM U3 CllellMabHON KolaHu. JlolyckaeTcs UCIToNb30Ba-
HUE IIPUBO3HOU BOMABI.

Ilpu Bof03a00pe U3 KaHaa HeoOXOAUMBI OYUCTKA €€ C TIOMOILBIO
IlecyaHO-TrpaBUMHEIX (UABTPOB M AOIOJHUTENBbHOE o0e33apaXuBa-
HUe — OaKTepulIIHOe obaydeHye U KurstueHue. [1py Bogo3zabopax U3
KoIlaHe# s IIpeAyTIpeXXeHUs LIBETCHUS BOAY eXeIHeBHO 06padaThl-
BalOT PaCTBOPOM MeJHOTOo Kyrnopoca {1 Xr MegHoro Kynopoca Ha 100 M
BoAbl). PacueTHBIN pacxon Xxo34MCTBEHHO-TUTHEBOM CUCTEMEL, J1/C,

q=msS,

e m — Koah@UIUEHT, 3aBUCAILMI OT CYTOYHOIO pacXofa BOABI B 31aHUU S, M3 /cyT, oIt~
penensieMblii HOpMOH BOAOIOTpe6GIEHUA U YUCIIOM OOCITYyXUBAIOLLETO NlepcoHaa,

152



S, M3/cyr <5 5...10 10...25 >25
m 0,0232 0,0116 0,007 0,0047

PexoMeHyeMble HOPMEI ITOTpeOAeHUS BOABI Ha HACOCHBIX CTAHIIH-~
aX — 25 1B CMeHVY Ha | get.

B cucTteMy x034iCTBEHHO-ITUTheBOr0 BOJOCHAOKEeHKs BOAY ITOAAI0T
ITHEBMOHACOCHBIMY YCTAaHOBKAMH, a IIpy HaIMYHY BOAOHAITOPHBIX Oa-
1ifeH — OOBIYHBIMH 1LIEHTPOOEXKHBIMY HacocaMU. [ HApOCTaTHYECKMI
HAITOP B CUCTeMe He JoJRKeH IpeBhuath 60 M. BogoBogE CHCTEME! BHI-
ITOJHAIOT 13 OLIMHKOBAHHBIX TPYO.

JLJ1sT ITOTMBKM 3eJICHBIX HaCaXIeHUH 1 IIpoe3Keil YaCTH MpUCTAHIIM -
OHHOH IUIOIIAAKY MpemycMaTpMBalOT BOHOBOALI, pacCUMTaHHBIE Ha
€XXeCYTOYHYIO ITofadyy BOgbl M3 HAITOPHBIX TPYOONPOBOAOB CTAHLIMM
0,5 n/M? mpoe3xeit yacTu U 4...6 1/M? razoHoB. [1py HATMYUM CUCTEMBI
XO3MCTBEHHO-ITUTHEBOr0 BOLOCHAOXeHUS ITpelyCMaTp1UBaIOT Y KaHa-
nn3auyuio. HopMbl oTBeneHHUsT OBITOBBIX CTOYHEIX BOA JJISL HACOCHEIX
craHlui — W= 251 B cMeny Ha | yen. npy Ky, = 3. Pacxons!l orBofa
OBITOBLIX CTOYHBIX BOJA PACCYMTHIBAIOT IO CMEeHEe ¢ MAKCUMAIBHBIM YHC-
JioM paboyux, J/c,

g= K., Wn/(t-3600),

rae Koyr — k03¢ bUIHeHT CyTOYHOA HepaBHOMEPHOCTH; W — HOpMa BONOOTBENAEHMA, J;
1 — 4ucio pabouynX B CMeHY; f — YMCIIO YacOB B CMeHe, Y.

CeTy BHYTpeHHEH Y Hapy>KHOM KaHaIM 3211y BBITOJIHAIOT U3 IUIACT-
MAacCOBBIX, YYTYHHEIX WM ac6ecTolleMeHTHBIX Tpy0. Bo3aMoXxHa Kak oT-
KpBbITasi, TaK Y 3aKphiTasd mpokiaaka. CMOTPOBBIe KOJIOALIBI AEJIAI0T Ha
TOPU3OHTANBHBIX YYACTKAX Ha paccTossHUU 8...20 M Ipyr oT apyra, Ha
BepTUKAJbHBIX CTOSIKAX — He pexXe 4eM yepes 15 M. CToyHbIe BOABI Ha
CpeTHUX HACOCHEBIX CTaHIMsX COpachiBalOT B OTKPBHITHIA KaHajl Ha
20...30 M HrXe 3a6opa BoAbl Ha XO35MCTBEHHO-ITUThEeBOE BOTOCHAOXE -
HYe— YCJIOBHO YKCTHIC BOAR! (OT Ayliia X yMBIBAJILHUKA), a B ClIeL[Mab-
HBlif pe3epByap, OTKy/Ia BEIBO3SIT MAIIIMHAMY 1...2 pasa Brof, — ¢GeKaib-
Hele Bogbl. [1poekT KaHanu3aiiy CorlacoBbIBAIOT C paitoHHOM CaHUTap-
HO-3IHAEMUOJIOTMYECKOI CTaHITUEN.

Benminsiua. JlorxHa obecrieyuBaTh yCXoBUS JijI HopMaJibHOH pa-
OOTBI OOCTYXMBAIOLIETO IEPCOHANA U COXPAHHOCTH OO0OPYIOBAaHWS.
Hau6onee npocTa ecTecTBeHHAsA CHCTeMa BeHTWIALIMU — IIPOBETpUBA-
HYe ITOMelleHUM Yepe3 OTKPHIThIE OKHA, HO 3TOT BUJ BEHTWISIIIUY MOXK-
HO MPUMEHSTE TOJXBKO IJIS CIYyXKeOHbBIX ITIOMEIIEHUH, CKIanoB U 3MaHu#A
HACOCHBIX CTAHI[MIA MaJIO¥ MOIITHOCTH.

JLns moMelleHyi HACOCHEIX CTAHIUM, B KOTOPBIX OTHOILIEHUE 00be-
Ma Bo3nyxa, M3, K TIOTEPSIM MOIIIHOCTH 3/1eKTpoBUraTeel, KBT, MeHee
12, TipegycMaTpuBalOT NPUHYIUTENBHYIO CUCTEMY BEHTWIAIIMM, pas-
AENBbHYIO [T 3NMeKTpoaBUraresieil ¥ nomeleHuit. [lpu cnienyanbHoM
O0OCHOBaHMM BMeCTO pa3febHON CYCTeMBl BEeHTHISAIIMH T peRycMaT-
PUBAIOT COBMEIIEHHYIO MPUTOYHO-BHITSLKHYIO, eciy Ha 1 KBT Tepse-
MOt MOLIHOCTH NpUXOAUTCA 3...12 M3 00beMa moMeleHus. [loTepu
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MOIIHOCTH 3eKTPOIBUraTe ieit, KBT,
AN=nuN(I- nnB)/nJlBa

CHe 71— YUCA0 apurateliedl; N — MOINHOCTh, TIOTpebiseMas OBUraTelsaMu, KBT; ng, —
KII psurares.

B MeCTHOCTAX ¢ 3arbUIEHHBIM BO3yXoM (6osiee 2 Mr/M3) BEeHTHIIs-
LUIO BBINMOJHAIOT TaK, YTOOB! ITOMAEPXUBATh B IIOMELIEHUAX U30BITOY-
Hoe faBieHue — 260...400 ITa. B rroMenieHusx, rie Bo3MOXHO JUTUTeIh-
Hoe IIpeObIBaHue OOCIYXHBalOero IlepcoHaia (IMyAbT YIpaBieHuUs,
KOMHATHL OTBIXa), IIpU TeMIlepaType Bo3nyxa 6onee 45 °C ripegycMar-
PUBAIOT KOHIULIMOHEDHI.

Pacxon Bo3nyxa, HeoOXOAMMELi U1 0TBOAA Tellia OT ITOTe pb MOIIHO-
CTH 3JIEKTpHYeCKUX MalllvH, M?/c,

0= 10mAN/vASL,

rxe m — KoadbdUIHEHT, YIUTHIBAIOUTMI KOJIO Tell1a, YHOCUMOT'O BBEPX, MUHYS pabouyio
30HY; MpU BEHTUJIILIMH 110 CXEME «CHU3Y BBepX» m = 0,85, a 110 3aMKHYTOI1 cxeMe m = 1;
Y — YIeJBHEIA Bec BO31YXA IPH £, = 0,5(f, + £;):

Z

e, C 20 25 30 35 40 45 50
y, H/m3 12 11,8 11,6 11,5 11,3 11,1 10,9

At — PasHOCTh MeXIY MAKCUMaJILHO JOMYCTUMOH TeMIlepaTypoil BO3ayXa B MOMEILEHUH
JI160 B OTBOZANIEM KaHAJIE TIDH BEHTHJIALMHU 110 3aMKHYTOH CXEME f; U TEMIIE paTypoil T1o-
cTynamomero (OX1aXIAaloImero) Bo3ayxa f; (10 3aMKHyTol cxeMe Af=15...18 °C).

Heo6xomumo MMeTE B BULY, 4TO TETUIO B 3NAHUSAX HACOCHBIX CTAHIIUMI
BBIIEJSIETCS OT ABYX UCTOUHUKOB: 3/IeKTpOOOOPYIOBAaHHUS U COTHETHOMN
pajgyaliiy yepe3 orpaxialonye KOHCTpYKIIUMY.

Cucrema BeHTWIAIIUY B OOIIEM CTy4ae COCTOUT M3 BO3AYXOOXIaIu-
TeJieit, 0CeBBIX WIH 1IEHTPOOEXHBIX BEeHTWIATOPOB, GUIETPOB, BO3MYX0-
BOJIOB, 3aITOPHOM apMaTyphl, KOHTPOJbHO-U3MePUTEeIbHBIX TIPUOOpOB.
ITpu crieraibHOM 000CHOBAHUM TIPUMEHSAIOT YBIXKHUTEIM U KOHIM-
LIMOHepbl. Boznyxooxiiagureiy BEIOHpAloT ¢ 3artacoM 10 % K ux oxJax-
Jaroneit crocobHocTy. Bosnyxooximanurenu MoTpeGIsTIOT B CpeaHeM
1151 oTBozia 1 kBT rmoTepb MortHocTH 0,25...0,4 M3 /4 Bojbl ITpH TeMITepa-
Type 25 °C. [l BEHTHIILIMOHHBIX YCTAaHOBOK 3JIEKTpUYECKMX MaUlMH,
KaK TIpaBuIo, IPUHHUMAIOT LIeHTpOOEKHbIe BEHTUIIATOPHI, a JUIs ITOME-
IIIEHU — OCeBbI€, B TOM YMCIIE KPBIIIHBIE BEHTHISITOPHI.

JUIs1 ouncTKY Bo3ayxa OT TBUTH, KaK IpaBuiIo, IPUMEHSIOT I Ma-
JIBIX pacxoloB BO3/lyXa MacigHble KacCeTHBIe (ceTdyarhie) hUIBTPHL, &
TIpM pacxoze Gosee 10 THIC. M3 /4 — MacIsiHBle CAMOOYHIIAIOIIIHECH.

Bo3nyxoBo/IbI XeJIaTeJbHO MPOEKTUPOBATh KPYTJIOTO CeYeHUs, UTO
TI03BOJISIET MaKCUMAIIBHO YIIPOCTUTB TpoBefieHUe paboT. Tlomepeunasd
TUIONIAAb BO3NYXOBOMAA, M2,

S= 0/(3600v),

roe O — pacxop BO3OYXa, M3/4; v — JOIYCTUMAst CKOPOCTE BO3MyXa, M/c:
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B XKaJII03UMHBIX pelIeTKax 2,5...3
BO BCACHIBAIOILMX BO3IYXOBOAX 10
B HarOpHpIX » o 25

CxopocTh BO3yXa Ha BhIxofe U3 TpYO B MallIMHHbBIE ITOMelleHUS He
JIOJDXHA IIpeBBIIATE 12 M/C.

Otonnenue. [115 oToNIeHUA 31aH1I HACOCHBIX CTAHITH, KaK IIpaBU-
JI0, TIPUMEHSIOT 3JIEKTPOIIeUd U 2JeKTpoKalopudepht, a Ha KPYITHBIX
CTAHIMAX — BOAAHOE OTOIUIeHMe. ECIU OTCYTCTBYeT LIEHTpalu30BaH-
Hoe TeIUIocHAGXeHUe Y HelleJleCooOpa3HO COOPYXATh MECTHYIO KOTe b~
HYIO [UIS HarpeBa Boakl 1o 95 °C, To MOXHO MCITONb30BaTh 3eKTPOKOT-
JIBl HU3KOTO MJIM BHICOKOTO HaIlPSKEHUS.

OTarMBaioT IoMelleHNsi, Tie B 3UMHee BpeMS HaxoOATCs JIOAU
(fpacy = 18°C), pasMellleHo 3J1eKTpooOOpynoBaHHe, He JOIYCKaloLlee
OITyCKaHMs TeMIlepaTypsl HUXe 5 °C, a Takxke IOMeIeHHUs, pacIono-
KeHHBIE HUXe YPOBHS BOJBI, 3aMep3aHKie BOIBI B KOTOPBIX MOXeT BbI-
3BaTh ABAPHUIO.

IIpoTuBonoxaphbie cucTeMbl. OGBEEMBL IIPOTUBOIIOXAPHBIX CPECTB
3aI0UTHl A1 BHYTPEHHEro IT0XapOTyIUeHUS 3aBUCST OT KPYIIHOCTH CO-
OpYXEHUMN U UX HA3HAYCHUS.

Cornacto CHull 2.04.02—84 u CHull 2.04.01—85 nepBUYHBIMU
cpencTBaMul IpOTHUBOIIOXAPHOM 3alUTHl (OTHETYLIMTENH, SAIIMKKH C
TIeCKOM U T. A.) 000pyayIoT 30aHus HACOCHBIX cTaHlui I v I1 crerteHu
OTHECTOMKOCTH He3aBUCHMO oT ux o6neMa, II1 u IV cTerteHu ordecroii-
KOCTH I1pu 00neMe o 5000 M3 u 3maHus, T KOTOPBIX IPeAyCMOTPEHO
TYIlleHUE TIOXAPOB U3 CIIeL[UATLHBIX Pe3epBYapoB WK KaHAJIOB, a TAaKKe
KabeJbHBIe COOpyXeHUs1 006eMoM a0 100 M3, B KOTOPBIX OTCYTCTBYIOT
MacoHarloTHeHHbIe Kabenu. Cocylbl MaclTOHaNlOMHeHHBIX YCTaHOBOK
Y IpyTHe COCyAbl, BXOSIINE B CUCTEMBI PeryIMpOBaHUS U CMa3bIBaHUS
arperaToB, CTAlMOHapHBIMM YCTAaHOBKaMU ITOXapOoTylleHUS He o6opy-
AYIOT.

B ocTanpubix cnyyasx (3ganus HacocHBIX cTaHiumi [ u IV cTernienu
OTHecTOMKocTH 00BeMoM Gonee 5000 M3, KabellbHBle COOpYXeHUA
o6beMoM Gostee 100 M3 unu no 100 M3, eciiu B HUX UCIIOTB30BAHEI Mac-
NToHanoJIHeHHbe KaGeiau, IIoMellleHus, rfie YCTAHOBNIeHb! arnaparsl,
comepxainue 6oxee 60 Kr Macna B eqHUle 060PYTOBaHYA, 3aKPBIThIE
CKJlanpl AJIs XpaHeHUs CropaeMbIX MaTepuasoB) I BHYTpeHHETo Mo-
XapoTylleHUs! I[pelycMaTpHBaIOT CTallMOHAPHBIE IIPOTUBOIOXAPHEIE
BOOBOJBL.

HapyxHoro mnoxapoTyllleHUSI MOXHO He IpeaycMaTpuBaTh AN
spganuit [ u Il cTenenu orHecroitkocTu 06meMoM g0 1000 M3. Ono He
TpebyeTcs TaKKe IIpHU pacXofie BOALI Ha HApYXHOe I10XapOoTyIlleHUE A0
10 1/c npu ycnoBuu, uto Oyner obeCrieyeHa BO3MOXHOCTH ITOAAYU
BOJBI MPY ITOMOIUM T1epeIBUXKHEIX aBTOHACOCOB U3 CIIEL[MANBHBIX pe-
3epByapoB. [1o aHaoTUX ¢ TUAPO3NEKTPOCTAHIUSIMY Kabe LHBIE I10-
MeneHUd ¢ CUJIOBBIMU U KOHTPONBHLIMY KaberaMu (6onee 50), 3ax-
PBITEIE CKJIAJIBI Macia, IoMellleHUs peTe Hepalliy Macya U anmapaTHble
(moMeweHus KaTeropuu B) Heo6X0nIMO 060PYHIOBATE YCTPOUCTBAMU
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JJ1s1 aBTOMATHUYECKOTO O0HapyKeHHs [10Kapa, a PU MOHIHOCTH HAacoC-
Holi ctaHIuu 6onee 100 MBT — u 11 aBTOMATUYECKOIO TYIUEHUS [10-
xapa. Ha HacoCHbIX CTaHUMAX IS TYLUEHHS [10Xapa UCIIONb3YIOT BOLy,
XOTSL [IpH CIELIMAIBHOM OGOCHOBAaHMU U KPYITHBIX M YHUKAJIBHBIX
CTaHIUH MOTYT OBITh IPUMEHEeHBI ABTOMATHYECKHE YCTAHOBKH IIEHHOTO
MOXApOTYLICHUSI.

PacueTHble pacxoabl BOABI HA HAPY:KHOE ITOXapoTylieHUe IpUHIMA-
10T He MeHee 10 Ji/c 1py obbeMe 30aHns 10 5 ThIC. M3 U 15 J1/¢ ripy o6be-
Me 5...20 Toic. M3. Ha TyiieHHe noxapa BHYTPH 30aHMs YIUTHIBAIOT 0~
IIOTHUTENBHBI pacxXon, paBHBI 5 J1/c (nBe cTpyu 1o 2,51/c). Ecnu
TIPUMEHSIOT CIIpUHKEpHble YCTAHOBKM, TO JAOIOIHUTENBHO Tpebyercs
pacxon 10 1/c.

Pacxosn BoAB! Ha JpeHYEepHbIE YCTAHOBKM pacCUUTHIRAIOT B COOTBET-
CTBMM C peKoMeHaarusMu TsoxripomanekTporpoekra uM. @. b. Aky-
6oBckoro (r. Mocksa).

B xauecTBe BOJOMCTOUHMKA pa3pelllaeTcs UCIIONb30BaHHUE OTKphI~
TBIX KAHAJIOB U CITe U ATBLHEBIX eMKocTell 06beMoM He MeHee 50 M3 Tpu
IIpONOJXUTETLHOCTHU TToXapa He 6onee 2 4. [IpoTuBoTIOX)XapHBIN BoO-
JIOTIPOBOJ B 3TaHUAX HACOCHBIX CTAHI[UH TPUHUMAIOT BHICOKOTO JaB-
JIeHs, KOTOPOE JONKHO 00eCIeYUTh BEICOTY KOMITAKTHOU CTpYH He
MeHee 10 M IIpU MMOJHOM I10XAPHOM pacxoJe BOABI, pacllojoXeHUU
CTBOJIa HA YpOBHE HAaMBBICUIEH TOYKU CaMoOro BLICOKOIO 3JaHUA U
nojavye BOABI 10 HENPOPE3MHEHHBIM NMOXapHBIM pyKaBaM JJIMHOMN
120 M, suaMeTpOM 66 MM M PacYeTHBIM PACXOdOM KaxXaoil cTpyu 5 i1/
c. [Torepu Hanopa Ha 1 M pyxaBa ripu pacxoze 5 i1/c AH=0,096 M. [Ins
00CTyXVUBaHUS TPOTUBOIOXAapHOU CUCTEMBI YCTAHABIMBAIOT He Me-
Hee BYX HacoCoB (0UH pe3epBHEIN). Ecnu rogauy Boabl MOXHO 1y0-
JNUPOBATh MOAKIIIOUEHUEM CUCTEMBI K BHEIITHEMY BOJOTIPOBOAY MU K
HallopHOMY TpyOoOIIpOBOLY, To pe3epBHBIN HACOC MOXHO He IIpeayc-
MaTpuBarth. [loxapHbie HACOCH yCTaHABIMBAKOT 11of 3aMuBoM. Ecnu
3TO YCJIOBUE HEBHIMIOJHUMO, TO TIpeAyCMaTpUBAIOT YCTAaHOBKY, o6ec-
TeYUBaIONIYIO TIYCK CUCTEMBI He boJiee YeM uepe3 S MUH I1ocIe Moxy-
YeHUsI CUTHajia o rnoxape. [ToxapHble HaCOCH AOXXKHbBI UMETh pYYHOE
ylIpaBiieH¥e, a Ha HacocHBIX craHuusax II u III xmacca — u muc-
TaHIIMOHHOE.

Tunosast cxeMa IIPOTUBOIIOXAPHON CUCTEMEI I CPEIHUX M KPYII-
HBIX CTAaHIIMH TToKa3aHa Ha pucyHKe 4.19. CucreMa COCTOUT U3 Bo03a-
BOpHOTO OTOJIOBKA, ABYX HACOCOB, 3alI0pHOM apMaTypEL U MarucTpajib-
HBIX TpyOOIIpOBOIOB, YIOXEHHBIX BAONb 30aHus. B Topliax 3gaHus, Ha
JIECTHUYHBIX KJIETKaX [TPeyCMOTPEHbI BEpTUKAJILHBIE CTOSKM C IT0Xap-
HBIMH TUpaHTaMU Ha KaXJoM 3taxe. HapyxHble r4paHThl ycTaHAB-
JIMBAXOT B TOPIIAaX 37aHYS ITpH [UTHHE ero 1o 80 M vk yepes 100 M 11o Bce-
MY [TepUMEeTpY 3MaHU.

JIpenaxubie i oCyHInTeILAbIE CHCTEMBI. B repuos SKCrutyaTaluu Ha-
COCHBIX CTaHLMI Ha IIpakTHUKe YCTAaHOBJIEHO, YTO IS 3arlyONeHHBIX
37aHUIR HACOCHBIX CTaHUMH, 000PYIOBaHHBIX HACOCAMMU C TTofadei 1o
3 M3/c, IPUHUMAIOT COBMELIEHHBIE APeHAXHO-OCYIIUTENBHEIE CUCTE-
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Puc. 4.19. Cxema npoTHBonoxapHoit 7 1P—

CUCTEMBI:
1-— pe3epBHEI Bozno3abop cucremsl TBC; 2— d 8
Bono3abop; 3 — Hacoc; 4 — obpaTHslil KnanaH (i—{
3a/IBMXKA C 3JIEKTPOIIPUBOAOM; 5 — TIOXAPHBIHA
CTOSIK Ha JIECTHUYHOH KJIeTKe; 6 U 7— roxap- § §
Hble TMAPaHTHl HAPYXHBIA U BHYTpeHHMIl; § U 6
9-— BONOBOIBI HA npom;gaéy (PHIETPOB U CUCTEME] 7 7

MEI (puc. 4.20), a ipy Oolee KpyIi-
HBIX Hacocax — pa3neilbHBIe CUC-
TeMbI ApeHaxa U OCYIICHUS,

Ecnu ects cnenuansHoe 060-
CHOBaHUE, To IJIF OCYLUECHUS ITPO-
TOYHOM YacTU HAaCOCOB JOITyCKa-
eTCS UCTIONB30BaTh IICPEHOCHEBIE
CaMOBCaCHIBAIOIIUE U TTOTPYXKHEIE
HAacoCHl. JlpeHaxXHO-OCYIIUTENh-
HBblE CHUCTEMH, KaK IIpaBUI0, COCTOST U3 IPUEMHEIX KOJOMLIEB, cOpocC-
HBIX Y HAITOPHBIX TpyOOIIpOBOAOB, HACOCOB, 3allOpHON TpyOOIpOBOJ-
HOM apMaTyphl 1 KOHTPOJEHO-U3MEPUTETBHBIX IPUOOPOB.

" IlpueMHEBIE KOJOAIB APEHAXHO-OCYIUUTETBHON CUCTEMEL pa3Me-
LIAIOT Ha CaMBIX HU3KMX OTMETKaX 3aHMS, YTOOBI 0OECTIEUUTE cCaMo-

’EE

4= %
7ITTTTIGTT77I7777 I H g
Ki G — F — — 3 == -F_-: r.—-_:é

g g m F

777777777777 77777707777 7777777 777777 /4

Puc. 4.20. Cxema ocyIlleHHs M JpeHAXKA 3XANHA HACOCHOH CTARIMHI:

1 — ocHOBHOMN Hacoc; 2 — pellleTKa Ha BORONPUEMHOM YCTPOHCTBe; 3 — CIUBHBIE TPYOONPOBOAK; 4 —

3aiBUXKY Ha BOZOBOMAX AN ONOPOXHeHMA KOPITyca Hacoca U HaropHsIX TpyGOINpoBonos; 5 — Tpyba-

KOJU1eKTOP IS OTBOZA JIPEHAXHEBIX BOJ; 6 — LUTYLEP M 3aBUXKa 1A IIPOAYBKU WIM [IPOMBIBKH BOJO-

TIPHEMHBIX YCTPONCTB U CIIMBHEIX TPYG; 7 — KOJIOHKM YIIpaB/ieHNs 3aABUXKaMHK; 8 — IIPUEMHbIH KOJIo-

Iien; 9 — npueMHEIN knanay; /0 — MOANMTKa IpeHaXHbIX HACOCOB €O CTOPOHEI HIXHEro Gbeda; 11 —

ApeHaXHbifl Hacoc; 12 — HallopHble BoNoBoakl; 13 — pe3epBHblid ApeHaXHHIH HacoC C He3aBUCUMBIM
MPUBOKOM; 14— CUTHAIU3ATOPH! YPOBHS

157



TEYHBIN CIIMB BONBI U3 Beex nomerieHUH. TIpu aToM Konozell ocyuiy-
TEJbHOM CUCTeMBI JOKeH GBITh 3aIPOEKTUPOBAH TakK, YTOOBl UCKIIO-
YUTH BOZMOXHOCTE 3aTOIUIeHUS 30aHW s CTAHLIUHU ITpY HellpeABUICHHOM
OCTaHOBKE HACOCOB OTKa4KH. Pabouast eMKOCTH IIPUEMHEIX KOJIOALIEB
7, ¥ Iofava ApeHaXHBIX HAcOCoB Oy, JI/C,

0, = (1,5..2)%4,

rfe %g — CyMMapHBIHA (IIBTPAaMOHHBI pacxol, 11/¢, X, = g, + ¢, +q3; T — Bpemsl Ha-
MOTHEHUA KoJloMa (He MeHee 600 ¢ 1t KaMepHBIX cTaHUUi 1 1200 ¢ pist 67104HBIX Ha-
COCHBIX CTaHIIMIA).

CyMMapHBIA QUIETPAIIMOHHBIA pacxof OoNpeneisior WIN ITo IIpoeK-
TaM-aHaJIOTaM, WJIY UCXOs U3 CIEAYIOLINX YCIOBUIA:

OUILTPAIIMOHHEIA pacXof ¢; Yepes3 CalbHUKM HacocoB TUIIoB O U B
[IPUHUMAIOT PABHHIM PACYETHOMY PacXo[y BOABI, 10JaBaeMOMY Ha CMa-
3BIBaHMeE TTOAIIHITHIKOB COTJIACHO JAHHBIM KaTajiora Ha Hacoc;

QUIBTPAllMOHHEIN  pacxof Uit  TOPU3OHTAJBHHIX  HacoCOB
¢, = 0,05...0,1 n/c Ha Kaxnoe CaTbHUKOBOE YIUIOTHEHHE;

QUIBTpAlMOHHEIN pacXo Yepes cTeHbl ¥ GYHAaMEHT 30aHusL, (praH-
11eBBIe COeUHeHu, J1/C,

g3=15+kW,
rae k — K03 GUIMEHT KayeCTBa CTPOUTENBHO-MOHTAXHBIX paboT:
k 0,0005 0,001 0,002
KayecTBo pabot Xopouuee HopmManbHoe [Tmoxoe

W — 06beM NOA3eMHOI YacTH 37aHUs (110 HAPYXHEIM PasMepaM), PacIIoNoXeHHO! HUXE
MaKCHMAIBLHOIO YpOBHA BOXBI, M.

ITogady HacoCOB CUCTEMBI OCYUIEHUA ONPEAENAIOT J10 CYMMapHOMY
06beMy BOAHL, TOAJIeXalleMy YAAJIeHUIO ¥3 IIPOTOYHO 4aCTH OCHOBHO-
r0 Hacoca, BCaChIBalolIEel TPYOHL, Bofi03aGopHOM KaMepH U Ap., 1I/C,

20y = Wo/(T~ 3600) + gLn,

e W, — HayanbHbI 06bEM BONBI, MONIEXKAILUHA yaanteHuwo, J; T—BpeMsl OTKaukH
(MpUHKMMAIOT 2...4 4 JUISL OCHOBHBIX HAacoCoB ¢ Nojaveit 5o 25 m>/c, 4...8 4 mpu noxaye
25...100 M3/c 1 8...16 4 g 6ojiee KpYIHBIX HACOCOB); g — (GUJIbTPAlIOHHBII pacxon ve-
Pe3 HEIUTOTHOCTH peMOHTHAIX 3aTBOPOB, JI/C Ha 1 M JUTMHEI (TIpX HATMYMK Heperyiupye-
MBIX PE€3UHOBBIX YIUTOTHEHUH IIPUHUMAIOT ¢ = 1,5 J1/¢ ¥ IpY e peBSHHBIX U METajUTHYeC-
K¥IX YIUIOTHEHHUAX ¢= 2,5 11/c); L — nepuMeTp 3aTBOpA, 110 KOTOPOMY BO3MOXHA (pHIIBT-
panys, M; 7 — YUCJIO OCYIIaeMbIX OOBEKTOR,

st 06BeAMHEHHOM IpeHAXKHO-OCYIIIUTENBHON CUCTEMEI IToJlaya Ha-
COCOB OTKaUKH OJKHA OHITH He MeHee O = (O, +Z(,.

CucreMy JpeHaxa OOBMHO OOCNYXUBAIOT He MeHee JABYX HacOCOB
(onMH pe3epBHBIN), cUCTEMY OCYLIEHUsT — He MeHee IBYX HacocoB (6e3
pe3epBHOTO), 2 00beIMHEHHYIO APEHAXHO-OCYIUUTENBHYIO CUCTEMY —
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He MeHee TpeX HAacocoB (ouH pe3epBHBIN). s fpeHaXHBIX U OCYIIY-
TeJBHBIX CHUCTEM XeJaTeJbHO MPUMEHATH CaMOBCACBIBAIOIME MY
o6praHbIe Hacochl TuNAa K iy J1 mpu rapaHTUpoBaHHOM UX 3anuBe. [1pu
CIelMaJbHOM 0G0CHOBAHMY HAa YHUKAJIBHBIX HACOCHBIX CTAHIIMSIX MO-
IyT OBITH IIPUMeHeHB! apre3yaHCcKye Hacochl. JIpeHaXHbBle ¥ OCYIIH-
TeJIbHBle HACOCH! YCTAHABIMBAIOT HA He3aTOTUIAeMbIX OTMeTKaX, eciu
5T0 HEBO3MOXHO — TO B ClleMaLHBIX HE3aTOIUIsIeMbIX OTCeKax WX Ha
BBICOKMX (PyHIaMeHTax.

BxutloyeHue 1 OTKIIIOYEHHE HACOCOB APEHAXKHOM CUCTEMBI JOJIKHO
GBITH ABTOMAaTHYECKHUM B 3aBUCHMOCTHU OT YPOBHI BOJBI B APEHAKHOM
KOJIOLIE.

TpyGoripoBoabl APEHAXKHO-OCYIIUTENBHBIX CUCTEM NOJLKHBI OBLITH
CTATBHBIMHU. JInaMeTphl TpyG IPMHUMAIOT 10 JOITYCTUMBIM CKOPOCTAM:
2...3 M/c g HarmopHbIx 4 1,2...1,5 M/c 111 BcachbIBaIOLIMX TpyGOTIPOBO-
JIOB.

4.14. OCOBEHHOCTW BblBOPA TMAPOMEXAHMHYECKOIO
OBOPYIOBAH!A IUTA HACOCHbIX CTAHLUUN 3AKPbITbIX
OPOCUTEJIbHbIX CUCTEM

Bony B 3aKpRIThIE O0POCHUTENBHBIE CeTH MOAAIOT CTAIMOHAPHBIMU U
IepeaBIXHBIMI HACOCHBIMY CTaHIMAMMU. IS cTajMOHAPHBIX CTAH LU
XapaKTepHO NpUMEHEHYE ABYX— IS TH OMHOTUITHBIX OCHOBHBIX HACOCOB,
rapaJuieJJbHO COeqMHEHHBIX yepe3 obpaTHEIE KJIAIAHBl ¥ 3aBIDKKHU C
HaIlOpHBIM TpyGolipoBorioM. Bee ocHoBHEIE Hacocs—paboyue, peseps-
HBIX HACOCOB He 1 peflycMaTpUBAIOT.

HacocHag craHiys noixxHa oGecneIuBaTh I1oAa4vy BOJbI ¢ HEOOXO0I 1 -
MBIM HamnopoM B 3aKPBITYIO OpPOCUTEIBHYIO CeTh IIpHU JIIOGBIX, IIpeayc-
MOTPEHHBIX IIPpOEKTOM KOMOGHHANMIX paboThl HOX/eBAILHBIX MalllH.
Yuic 1o HAcOCOB M MX TUII JOJIKHEI 6BIT I10406paHbI TaK, YTOGH! Kaxk b1
Hacoc paGoTaJt B JOITyCTUMOM JUANa30He 11034, a caMa HacocHasd cTaH-
1114 yTeM U3MeHeHUS Yicia paboTalommx Hacocop odecleyuBaa Jio-
Oble TpeGyeMble Imogadd — OT MaKcUMaJbHOM g0 MUHMUMaIbHO!. [Tpu
3TOM HACOCHAs CTaHIMS AOJDKHA NoTpeOnaATs MUHUMAaJIbHOE KOJHUYe-
CTBO 3JIeKTPO3HEPTUH.

KpoMe OCHOBHEBIX HACOCOB Ha HACOCHBIX CTAHIIMSIX HOJDKHBI OBITH
eliie ¥ OycTepHble HacoChl (OGBIYHO /1Ba), KOTOPHIE KOMITEHCUPYIOT yTeY-
KU BoJbl U3 3aKPHITON OpOCUTENBHON ceTH U onnepX1BAIOT B Helf He-
00XoMoe AaBJieHHE NIPH OTKIIOYeHHBIX JOXIeBaibHEIX MallliHax W
OCHOBHBIX Hacocax. BycTepHBIE HACOCH UCIIONB3YIOT TAKXE JUIS TIEpBO-
HayaJlbHOTO 3allONHEHUSI BOLOU 3aKpBITOMl OpOCUTENBHON CETU HO
BKIIIOYe HYS B paGoTy JOXIeBaIbHBIX MAIIIMH.

CymMMapHasi MakKCUMMajlbHasi Iojaya HMX JO0JDKHA COCTaBiIAThL [0
3...5 % pacyeTHOro MaKCUMaJIbHOrO BOHONOTPeGIeHUS U3 3aKPBITOM
CeTH.

Ecntu mpuMmeHseMBIE OCHOBHBIE HACOCHI MMEIOT XapaKTEPUCTUKY
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H=f(Q) cnepernboM (H,,, nipu Q # 0), To paboTa HACOCOB Ha peXUMax
JIEBOI — BOCXOJSIIIEH BeTBY XapakTepUcTUKU H =f(() oObIYHO Heno-
MyCTHMa, TaK KaK B TpYyGOIIpoBOJHOM CUCTEMe HACOCHOM CTaHIIUU MO-
I'yT BO3HUKHYTH HU3KOYACTOTHEIE KoyeOaHUSA pacXoJOB, CHIXKAIOILMe
HaJIeXXHOCTh paboThI arperaToB ¥ CUCTEMBl aBTOMATHKM CTaHIMU. B
5TOM CIy4ae CyMMAapHYIO [1oiaqyy 6ycTepHbIX HACOCOB 3HAUUTEILHO YBe-
JyuBaioT. OHU TOJDKHBI KOMIIEHCHPOBATE He TOJIBKO YTEYKH BOAEI U3
3aKPBITON OPOCUTENIEHOM CeTH, HO U B psJie clydaeB obeclieyuBarh pa-
60Ty O[THOM 10X 1€ BAJIbHOM MallIHBI, TO €CTH BBITIOTHATE (YHKIIUH pa3-
MeHHEIX HacocoB. B KayecTBe OyCTepHBIX MOTYT OBITh HUCIIOJb30BaHEI
Hacocwl TvIoB K, /1, THC.

TTon6op OCHOBHBIX HACOCOB MOXKeT OBITE ciiejIaH ¢ UCIOIb30BaHHEM
KaTaJIoTOB Y C YYeTOM H3/J0XeHHBIX BBIILE COOOpaKeHUH 10 MaKCH-
MAJIBHBIM PAaCYETHBIM 1ToJaYaM O pax ¥ MUHAMATBHBIM pacyeTHBIM Ha-
nopaM H, i, Kak oTAeJbHOIO Hacoca, TaK ¥ HACOCHO M CTaHIIUY B 1IEIOM
(cM. pasnen 4.6). TIpy 5TOM HOJKHBI OBITH yYTEHBI IIOTEPU HAropa Bo
BHYTPUCTaHI[MOHHBIX KOMMYHUKAIMSIX HACOCHBIX cTaHLMi. Ha npak-
THKe 11eJIeco00pa3Hee UCTIOIb30BATE OIBIT II0A00pa HACOCOR Ui HacoC-
HBIX CTaHLIMI, KOTOPHIE YXe CIIpOSKTUPORAHBI Y MPOILIUTH MIpOBEPKY B
SKCIUTYaTallMOHHBIX YCIOBUAX.

HoMeHKJ1aTypa OCHOBHBIX HACOCOB Y ABUTraTeJiei K HUM I pszia cTa-
LIMOHAPHBIX HACOCHBIX CTAHLMI 3aKPBITBIX OPOCUTENBHBIX CUCTEM I10
nipoekTaM ColO3rUIIpoBOAX03a MpUBeieHa B Tabnuiie 4.17, a Ha pyCyHKe

4.17. TexHH9eCKHe XAPAKTEPHCTUKH HACOCHBIX CTAHIMIA JUIsi 33KPHITHIX OPOCHTEIHHBIX

CUCTEM
Tlomasa, 1/c | Harop, m | MoK oo OT | ares | arpesamon | Monmiocrs, £or
660 59,5  JI800-57 (121-9)  AO3-315M-4 3 600
880 59,5 4 800
1100 59,5 5 1000
525 91,5  [1630-90 (8HHB)  A03-355-4 3 750
700 91,5 4 1000
850 91,5 5 1250
450 77 J1630-90 (8HIE)  AO3-315M-4 3 600
600 77 4 800
750 77 5 1000
500 115 1IH400-105 A03-315M-4 5 1250
(3B-200x2)
1010 120 J1250-125 (1411-6)  CH12-52/4 3 1890
1350 120 4 2520
1010 120 J1250-125 (1473-6)  C[12-52/4 3 1890
1350 120 4 2520
1150 94,5  J11600-90 (14HIc)  CHI2-42-4 3 1500
1540 94,5 4 2000
1150 94,5  J11600-90 (14HAc)  CH12-42/2 3 1500
1540 945 4 2000
950 66 J11250-65 (12HAC)  All4-4M 3 960

IMpumeuanue. Bckobkax crapas Mapka Hacoca.
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4.21, a — cBOAHbIE XapaKTepUcTUKY 110 O ¥ H 11t G0NBILMHCTBA U3 HUX.
Bappupysi MApKaMé ¥ YHCJIOM HACOCOB, @ TAKXKe HapYXHBIM IAaMeTpoM
padoumx xonec 5, MOXHO rofoGparh COYETAHIE HACOCOB, YIOBJIETBOPSIO-
1ee TpeGOBAHMAM, MIPEABABISIEMBIM K HACOCHBIM CTaHILMSIM C JOBOJIHHO
IIMPOKMMH fMariazoHaMU rofay ¥ HaropoB H (cM. puc. 4.21, a). Cneny-
€T OTMETHUTD, YTO 3HAUMTEIbHOE YMCI0 HACOCHBIX CTARHUM B Halllel cTpaHe
OcHaIIeHO YEILICKUM 060pyI0BAHUEM.

OcHOBHEBIE TeXHHYECKME XapaKTepUCTUKU BHIIIYCKAeMBIX IIPOMBILLL-
JIEHHOCTHIO GJIOYHO-KOMIUIEKTHBIX HacocHbIX cTaHuui (BKHC) npu-
BeJleHBI B Tabiuiie 4.18, a KOHCTPYKTABHAS OCOGEHHOCTD ITUX CTaHIUI
3aKJII09aeTcs B TOM, YTO Kaxaas cTAHIMS COCTOMT U3 HECKOMBKUX
TpaHcopTabeALHBIX OJIOKOB, U3TOTORJSIEMEIX B 3aBOJICKUX YCIOBUAX.
Ha rmonroToBieHHON ILTOUIAAKE TY OJIOKM MOXKHO cOOMpaTh B eAMHYIO
KOHCTPYKIIMIO B TedyeHWe CPaBHUTENGHO KOPOTKOrO BPeMEHHU
(1,5...2 Henenu).

Taxuie HacOCHEIe CTaHIMM LUIMPOKO PaCipOCTpaHEH bl B METHOPALHH.

4.18. OcHOBREIE TeXHITECKHE XaDAKTEPHCTHKH 0TEYECTBEHABIX H.10THO-KOMILTEKTHBIX

HACOCHBIX CTaHIMH

MapKa HacOCHO#M CTaHLIMK ( [ogaua, M3/c [ Harop, M
BKHC-2 x [1630-90-B1 0,276...0,380 92...86
BKHC-2 x 200/1-90-31 0,300...0,400 94...90
BKHC-2 x [1800-57-21 0,320...0,500 62...50
BKHC-3 x [1630-90-D1 0,414...0,590 92...86
BKHC-3x 200/1-90-31 0,450...0,600 94...90
BKHC-3 x J1800-57-31 0,430...0,750 62...50
BKHC-3 x 1500-65-31 0,282...0,459 73..61
BKHC-3 x LIH400-105-D1 0,252...0,426 120..92
BKHC-4 x [1630-90-31 0,552...0,572 92...86
BKHC-4 x 200[1-90-31 0,60...0,800 94,.90
BKHC-4 x 1800-57-21 0,64...1,000 62...50
BKHC-4 x 1500-65-51 0,376...0,612 73...61
BKHC-4 x [1H400-105-31 0,336...0,568 120...92
BKHC-5 x [1630-90-21 0,69...0,965 92...86
BKHC-5 x 200/1-90-51 0,75...1,000 94...90
BKHC-5 x J1800-57-31 0,80...1,250 62...50
BKHC-S5 x JI500-65-81 0,47...0,755 73..61
BKHC-5 x LIH400-105-91 0,42..0,710 120...92
BKHC-201 0,40...0,150 89..94
BKHC-301 0,60...0,150 89..94
BKHC-401 0,80...0,150 89...94
BKHC-202 0,20...0,057 104...130
BKHC-302 0,30...0,057 104...130
BKHC-402 0,40...0,057 104...130
BKHC-2 x 1320-70-B1 0,12..0,170 79...64
BKHC-2 x [500-65-B1 0,188...0,306 73...61
BKHC-2 x 1630-90-B1 0,276...0,336 92...86
BKHC-2 x [1H400-105-B1 0,138...0,234 120...92
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IHpodoaxcenue

Mapka HacoCHOI cCTaHIIUH Tlonaua, M*/c Hanop, m
BKHC-3 x J1320-70-B1 0,18...0,225 79...68
BKHC-3 x 1500-65-B1 0,282...0,459 73...61
BKHC-3 x 1630-90-B1 0,414...0,579 92..85
BKHC3 x 1]H400-105-B1 0,252...0,426 120...92
BKHC-4 x J1320-70-B1 0,24...0,340 79...64
BKHC-4 x J1500-65-B1 0,375...0,612 79...61
BKHC-4 x 1630-90-B1 0,552...0,772 92...86
BKHC-4 x 11H400-105-B1 0,336...0,558 120...92

Npumeuanuaia: . Paciuudposka mapku HacocHol ctanumu: BKHC — uncno
arperaToB — MapkKa HacocoB — 3aBof, Beimyckaroumit BKHC: 3 — BHrenscckuif, B —
BuHorpamoBCKHH, nocieaHasa nudpa 1 oTHOCUTCA K HOPMATEHOMY IMaMeTpy pabodero
xoseca. 2. Ha BKHC, BhinycKaeMbix DHIENbCCKMM 3aBOJOM, MOTYT OBITH YCTAHOBJIEHBI
HACOChI ¢ YMEHBIIEHHBIMHM JHaMETPaMH pabouix Konec )1630 -90a, J1630-906, 200/1-90a,
200[1-906, J1500-65a, 1IH400-105a, anl;_)lomaommv( BuHorpaioBCcKuM 3aBONOM —)I320 70a
JI500- 65a J1630-90a, J1630-906, 1IH400-105a , LTH400-1056 . 3. BKHC 201, 301, 401
202, 302 u 402 penaer Baraiickuit PM3. 4. He MPUBOAATCS ¥ JOJKHBI yroqmca 1pu
3aKa3e B CBSI3H ¢ BO3MOXHBIMH M3MeHEHUAMHU KOMIUIEKTAIIMHM MApKU IPHUBOAHBIX
3JIEKTPOABMTATENEH HACOCOB M IPH M3MeHEHUH cucTeM aBroMatu3almn BKHC npanHbie
0 BCHIOMOTATeNbHOM 000PYIOBaHMH, YCTaHABIMBAEMOM Ha HUX.

IlepeaBuKHbIe HACOCHBIE CTAHUMM JUISL 3aKPBITHIX OPOCUTEIHHBIX
CHUCTEM M3TOTOBIAIOT Ha 3aBofax. VX McHoIL3yIoT B TeX cIydasx, Koraa
YYacTKH OpollleHUs UMeloT HeGolblve (o6svHO a0 300 ra) ruronany.
Brarogaps Bo3MoXHOCTH GBICTPOTO TepeMEIIEHU S B TeueHY e ITOIMBHO-
TO C€30Ha OHU MOT'YT OGCIY:KUBATh HeCKOJIBKO OTAAJIeHHBIX IPYT OT APY-
T'a yJacTKOB.

TexHnvecKkde XxapaKTePUCTHKY MepeABUKHBIX Ha3eMHEIX HACOCHBIX
CTaHUUH, KoTOprle HauGollee YacTo IIPUMEHSIOT U1 MOAaYX BOABI B
3aKPHIThIE OPOCUTENIBHEIE CETH, AaHKI B Tabnuuax 4.19 u 4.20.

ITpu GonplIvx KoieGaHMAX YPOBHEH B MCTOUHMKeE BOMY IIONAIOT B
3aKPBIThIE OPOCUTENILHBIE CETH MEePeABHXHBIMU TUTaByYUMH HaCOCHEHI-
MM CTaHIIMSIMU 3aBOJICKOTO U3TOTOBIEHUS (Tabil. 4.21).

s mpenoTepalileHUsl HelIPepbIBHOM paGoThl OyCcTEpHBIX arpera-
TOB IPU OTKJIIOYEHHBIX AOXJeBAIbHEIX MallMHAX, CIJIaXUBaHUS KO-
NeGaHUi AaBIeHUI B CETU IIPU BKIIOYEHUU U BHIKJIIOYEHHUH JOXKIE-
BaJILHBIX MaillMH ¥ HACOCOB, oCJIabaeHUs e CTBUS TUAPABIUYECKHUX
yAapOB B HAIIOPDHOM TPyOOIIpOBOjle BOIU3M 3[aHUS HACOCHOM cTaH-
UMY B HerocpeCTBEHHONU OIU30CTH OT IOCJIeHero YCTaHaBINBaloT
BOJIOBO3IYIITHEIE eMKOCTH (pHc. 4.22). Bo Bpems paboThl HacocHO

Puc. 4.21. Conuble xapakrepucTukk H = f{(Q):
a — CTallHOHAPHBIX HACOCHBIX CTAHI[HIA ¢ BON03abOPOM K3 KaHasIOB; 6§ — paaa 6J10uHO-KOMIUIEKTHEIX

HACOCHEIX CTAHI[H 3aKPBITEIX OPOCHUTENIBHAIX %CTeM: 71— c wacocamu Tuna ; /7 — LHTHC300-120 u
190
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4.19. TexnHyecKHe XapaKTePUCTHKM NepeJBIKHBIX HACOCHLIX CTAHUMI ¢ NPHBOIOM
OT JBHraTeJied BHYTPEHHETO0 CrOPaHUsA

Buicota | Mou- Yactota
lg;‘;]ﬁ;‘;” Mapxka Hacoca n?ll}’é‘mv Haﬁ"p‘ B;Z;C}:ﬂ;:{l- Hglc;;b, y :}1{3’351;]'{4 M:}:(crca,
CHII-25/60A 4K -90/87  20..36 75..55 3,5 36,7 2650 1310
CHII-50/40 J1320-50 30...50 50..45 5,0 39,6 1300 2300
CHIT-50/80 8M-9x2 30..140 45.25 Jlo3,5 69,0 1750 2680
CHIT-50/80A 8M-9x2 35..140 100..85 o 3,0 88,3 1850 2680
CHII-75/100 UHM 70...150 100...50 Mo 3,0 117,6 1700 3800
9-360-55/75
CHII-100/80 J1320-70 70...130  90...78 33 117,6 1840 2560
CHII-120/100 9K-14 100...135 105...95 3,0 180 1800 2800
CHII-120/30 9K-14 80...175 40..25 3,0 66,2 1750 2600
CHII-240/30 14K-13 160...340 28...18 3,0 95,4 1100 3360
CHIT-120/70 J1500-65 70...140 75..55 3,0 121,0 1500 3100

4.20. TexnyyecKHe XapaKTEPHCTHKH NEPEIBHIKHbIX HACOCHBIX CTAHIMH ¢ IPHBOAOM

OT 3/eKTpoABHraTeeil
Bhi-
c:TIa Ha- ;{gg
HacocHast Mapka | Onextponeura- | Ionxadya, | Hanop, Bca- | Mo- npa_— Bpa- | Mac-
CTaHIIMS Hacoca TeJb n/c M ?:_' Hggﬁ.b' :[‘;ee me- | ca, Kr
s, | s,
M
CHII®-100/100 8K-6 4A315-4 90.5. 1%% 3 160 380 1480 2430
13
CHIT®-120/30 9K-14  A02-82-4 9%0 32.. 3 55 380 1450 2400
1 21
CHIID-240/30 14K-13 AO3-315-6VY3 17g(.).. 33... 3 110 380 1450 3500
3 21

4.21. TexmyyecKHe XapAKTEPHCTHKHM ILTABYIHX HACOCHLIX CTAHIWE 1A WOXATH BOKI
B 3aKPBITbIE OPOCKTEbHbIE CHCTEMBI

Wnzexe T Moauduxamnys Tonaya, M*/c 1 Hanop, M J‘{ucno arperaroB

«Poca» 34.08.02 1,12...1,76 45..33
34.08.03 0,84...1,60 38...43
34.08.04 0,92...1,60 67...54
34.08.05 1,00...1,60 76...65
34.08.06 0,96...1,80 86...70
34.08.07 1,04...1,80 98...83
34.08.08 1,08...1,80 109...96
34.08.09 0,88...1,44 121...108
34.08.10 0,92...1,44 132...119
34.08.11 0,96...1,44 133...137
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Ipodonscenue

WUninexc L Momdykanus Tonaya, M*/c J Hanop, M Yueno arperatos
HIT-13 0,075...0,108 104...82 2
0,108...0,184 79...58 2
HII-16 0,112...0,162 104...82 3
HIT-19 0,162...0,276 79...58 3
0,150...0,216 104...82 4
0,216...0,368 79...58 4

IIpuMeyaHn ue. Bece NOHTOHBI HACOCHBIX CTAHLMI UMEIOT OJMHAKOBYIO LLI?FHHY 55mMu
BbICOTg 1,6 M, a mmHa Mx onpedenena uHmekcom: HIT-13 — 13 M, TTH-16 — 16 M,
HIT-19— 19 M.

CTAHLMH WX 3aIIOJHAIIOT IPUMEPHO Ha !/3 CXaThIM BO3IYXOM U Ha 2/;
ponoi. EMxocT¥ 0GopynoBaHbl MpPedOXpaHUTENLHBIMM KJIalTaHaMH,
MepPHBIMHU CTEKIIAMHU, faTIUKaMU YPOBHEH BOALI, MAHOMETPAMHU U ApY-
UMM ycTpofictBaMy. OCHOBHBIE pasMephl BBITYCKaeMBIX MPOMBILI-
JIEHHOCTBIO €MKOCTEH I10Ka3aHbL Ha pHcyHke 4.22 U B Tabmule 4.22.

BMecTuMocTh eMKOCTH (WJIM eMKOCTEl) paCCUUTHIBAIOT B TAKO¥ NOC-

4.22. OCHOBHBIE Pa3Mepbl BOJIOBO3AYIIHBIX eMKOCTEH

Bmectu- Paamep, MM
MOCTD P, Macca,

6aKa,M’MnaDithlrhzlhglLllelDziﬁ T

6.3 1 1600 4108 3400 450 235 1708 1970 1410 10 1,91
10 1 2000 4260 3628 564 154 2190 2380 1810 14 2,99
10 1,6 2000 4270 3632 566 154 2195 2400 1810 16 3,81

JIeJOBATEILHOCTH.
BrIMcISIOT peryaupyomMii o0beM JUIS IMOAAEPXKaHUS NaBjieHs B
CeTH IIPY BHIKJIIOYEHU Y Y BKIIOUEHUM IOXK/IeBallbHOM MallMHbL, M3,

W;er = kq)l.Mt’
roe k— xKo3hdUUMEeHT, YYUTHBAOUIMI WHTEHCUBHOCTD POCTa NOJa4y¥ BOABI B NOXKIE-

BaXbHYIO MALLWHY IIPX OTKPHITHH [HAPaHTa, kK = 0,7; g,y — pacyeTHas II0Aaya BOAH HOX-~
IieBaNbHOM MalIWHB!L JI/C:

JloxnepaibHasA MallnHa «BoJxaHka» «®perar» «JlHenp»
Gur 1/€ 24...64 50...100 120

t — BpeMs HCTIONTHEHNS CHIHANA NIPY aBTOMATUYECKOM MYCKE MTH OCTaHOBKe Hacoca, ¢,
r=7.10c.

HaxopsT BMECTUMOCTE BOJOBO3AYIIHOM EMKOCTH, M3,
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Puc. 4.22. BooBosayumnbii 6ax:

1 — xopiyc 6aka; 2 — fIOITaBKOBBIY KJlalaH; 3 — MUHMMaIbHEI pasMep 1J11 BLIBOJa KlafnaHa u3 Gaka

€O CHATBIM NOILIaBKOM; 4 — JIIOK (J1a3); 5 — yKasaTeu ypoBH4,; 6, 7, 8 — [1aTpyOKH COOTBETCTBEHHO It

YCT2HOBKM CHUTHAIU3aTOPa YPOBHS, [TPHCOEIHHEH U ITPENOXPAHUTE/ILHOTO K/TaNaHa, MAHOMETpa U oI~
KJTIOYEHH S MaTUCTPAIK CXaTOrO BO3AYXA, IUisl CITYCKa OCTAaTKa

W per (i +10)

W, .=
Be 0,9 Hmar_Hmin’

rae H, — Harnop Bombl B HANOPHOM KOJUIEKTOpPE HACOCHOM CTAHIMM, IpH KOTOPOM
BKJIOYAIOTCS WM OTKITIOUAIOTCS HACOCH!, M; Hipin — MUHMMAJIBHO JONYCTUMBIH HaIlop
BOJIbI B HATIOPHOM KOJLIEKTODE, M.

OGBIYHO JII1 HACOCHBIX CTAHLIMI ¢ MaXCUMAaTBHOM Imogaveit o 500 Ji/c
TpebyeTcst OfiHa eMKOCTh BMECTUMOCTHIO jio 10 M>, Gonee 500 1/c — nBe
eMKOCTH BMeCTUMOCTEIO 1o 10 M3 xaxgas.

Tax xax catblif BO3IYX pACTBOPLETCS B Bofie, KOJTUYECTBO ero B BO-
JOBO3IYIIHOM eMKOCTH ITOCTeNIeHHO YMeHbiaeTcsl. YTo6H MToaaepxaTh
HeoOXOIUMEI 00beM CXXaToro Bo3[qyXa B 3afaHHEIX TpeiesiaX, Ha Ha-
COCHOM CTaHLMM YCTaHaBIHBAIOT aBTOMAaTUYECKU BKITIOUAIOLIUANACS
KOMIIPECCOp, MepHOIMIECKM NOAAIOIMI CKATBIA BO3AYX B EMKOCTb.

Tax xax HaCOCHBIC CTAHLIUU C YUCIIOM OCHOBHLIX HACOCOB JBa U 00-
jiee MPOEKTUPYIOT aBTOMATHUECKUMMU «I10 CTIPOCY», TO BCE HACOCHI O~

166



3KHBI OBITH [TOCTOSHHO 3aJIUTHI BOJOM, TO €CTh BCETa OBbITh TOTORBIMM X
HeMeIUIEHHOMY BKJIIOYEHMIO B paboTy. [Ipy HazeMHOM pacIioNoxXeHUu
HACOCOB 3T0 TpelyeT HUTUYMS CIIeUAIBHBIX CUCTEM (CM. pa3fl. 8).

HawuGonvliee paciipocTpaHeHyie Ha [IPaKTHKE IMOJTYIMIN e AMHbIE IS
BCEX HAacOCOB CTaHIIUU BaKyyM-CUCTEMBI C BAKYYM-KOTJIaMU (CM. pa3f.
4.8 upuc. 4.9).

Bono3aGopHrle COOPYXeHUS HACOCHBIX CTAHUMIH TOJIKHEL OBITE 060-
PYOOBAaHBl MEJIKUMM CETKaMU WM (PUIBTPaMM, KOTOPBlE MOIJIM Obl
00€ECIIeYUTS 3ajepXaHye IUIaBalolero Mycopa, peloHONH MOJIOOU U Ha-
HOCOB faMeTpoM GoJiee 0,5 MM JUIS 3aKPHITHIX CeTell C IoXK/Ie BAUIbHBIMU
MamruHaMu «®perar» U 2 MM — ¢ [OXIERATBHBIMU MalllMHaMU «Boi-
KaHKa» U «Jlyernp».

4.15. ABTOMATU3ALNA HACOCHbBbIX CTAHLIIA
1 OBOPYAOBAHUE UX KOHTPOJTIbHO-U3MEPWUTE/TbHbIMW
NMPUBOPAMU

CrerneHp aBTOMaTU3aY MeJIMOPATHBHBIX HACOCHBIX CTaHIIMiA 3aBU~
CUT 0T UX HaznavyeHus. OpocHTeNlbHbIe HACOCHEIE CTAHLIMM, PAGOTAIOLIHE
Ha OTKPBITHIE BOJONPUEMHUKHU, TOJKHBI UMETH NPOTPaMMHBIH IyCcK oC-
HOBHOTO OGOPYNOBaHUS OT XOMaH/IbI, TTOJaHHON orepatopoM. OpocH-
TEJIBbHBIE HACOCHEIE CTaHIIWU, TONAI0IIVE BOAY B 3aKPHITYIO CETh, U OCY-
IIMTENIbHbIE NOJUKHEI ObITh aBTOMaTUYECKUMM, PabOTaIOUIIMM WM B pe-
JXHIME «I10 IOTPeGHOCTU» (3aKPBITasi CETh), WJIM B 3aBUCHUMOCTH OT YPOBHSA
BOABI B MOABOASIEM KaHaIe (OCYIUMTENIbHBIE CTAHIINHN).

ABTOMAaTHU3a1Us1 TEXHOJIOTUYECKOTO IPOoIiecca 0co00 BaXHOe 3HaYe -
HYe UMEET AT HaCOCHBIX CTAHI[UM, MOAAIOIVX BOAY B 3aKPHITEIE OPOCU-
TeJIbHBIE CETU. DTO 0OYCIIOBIEHO He TOJIBKO MACCOBBIM PacIlpoCTpaHe-
HHEM CTaHHUH, U1 KOTOPHIX TpebyeTCss MHOTOUMCIIEHHBIA O0CITy X1Ba-
ouUi IepcoHa1, HO U OTpaHUYeHHBIMY BO3MOXHOCTSAMHU YEJIOBEKA, He
MO3BOJBIIOIIMMY TIOJTHOCTHIO 3aMEHUTh aBTOMATH3aLMIO YIIpaBJIeHUS
TEXHOJIOTMYECKUMU IIpoiieccaMi. ABTOMaTHUeCcKUe CTaHI[UU PaboTaloT
COBMECTHO C CETBIO «II0 CIIPOCY», TO eCTh UX MTONaYU U HAIlOPHl 3aBUCAT
OT YMCJIa ¥ couyeTaHUH pasjUYHBIX JOXJICBaJbHBIX MAUIUH, OCYIIIeCTB-
JSIIOLIVIX OpollIeHYe B JaHHBI MOMeHT BpeMernu. Haubonee pacrpocT-
pPaHeHHBIA IIPUHUIMIT aBTOMAaTH3aUH — CTYITeH4YaTbId, IIPU KOTOPOM B
3aBHCHMOCTHY OT BOJOIIOTpeGNeHUsT U3 3aKPHITON OPOCUTENBHON CETH
BKJII0YACTCH B PaGOTy TO UJIM MHOE YUCIIO TTapaljIeIbHO COeAUHEHHBIX C
HAaIIOPHBIM TPYOOIIPOBOIOM HACOCHEIX arperaros. YIIpaBIsIomne 31eK-
TpUUeCKVE CUTHaIBI Ha BKIIIOYEHWE WM BHIKJIIOUEHYE arperaros, Io-
CTynalollie B cUCTEMY aBTOMATHMKU HACOCHO CTaHUMHU, MOTYT Nnoaa-
BaTbCs OT JaTYMKOB NABJIEHU, paCXOIOMEPHOTO YCTPONCTRA, YyCTaHOB-
JleHHOTO B HavyaJle HAIllOPHOTro TPYOOIIPOBOAa, NaTYUKOB TOKa UJIH IO-
Tpeo6sIAeEMOA MOIIIHOCTH HACOCHOM CTAHIIUM.

JUJIs HaCOCHBIX CTaHLM, ¥ KOTOPBIX OCHOBHBIE HACOCH UMEIOT KPY-
Tonagaollye XxapakTepucTuku H = f{(Q), MOXHO UCIOJIb30BaTh yIipaB-
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JIAI0IIME CUTHAJIBI OT JaTYMKOB JaBICHWH; [IPU TIOJIOTHX XapaKTe pUCTH~
Kax "acocos H =f((Q) — oT JaTYNKOB PACX0/a BOJIbI B Hayajle HallopHO-~
IO TPYOOIIpOBOA VI OT JIATYMKOB [IOTPedIIsIeMOTO TOKa.

CyliecTByeT Y TaK Ha3bIBAEMBIIA IIABHO-CTYIIEHYATHIA TPUHLWIT aB-
TOMaTU3AUU HACOCHBIX CTAHI{UI 3aKPBITHIX OPOCUTENILHBIX CUCTEM. B
3TOM cJIyyae OJUH 13 HACOCHBIX arperaToB MOXeT [UIaBHO MEHSITh CEOU
XapaKTepUCTHKY [1yTeM U3MeHeHUs YAaCTOThl BPAILEHUS WIM CTEeleHU
MPUKPBITUS 3aBWKKM, YCTAHOBIEHHOI Ha HAllOpHOM TpyGolipoBoe
Hacoca. [IpyMeHss1 rutaBHO-CTYIIEHYATHIA [TPUHIMIT aBTOMATU3ALUH,
MOXHO CHU3WTH IMOTpeliieHue 3JIeKTPOIHEPIUHU, HO IIPU 3TOM CVIIle-
CTBEHHO YBEJIMYURBACTCSI CTOMMOCTD 000 PYIOBAaHUS HACOCHOM CTAH UM,
[MoaToMy peanu3zanus MPUHIUIIA JOJIXHA OBITh 060CHOBAHA TEXHUKO-~
9KOHOMHUYECKUMH pacyeTaMH.

XapaKTepUCTUKU aBTOMaTMUYECKON HACOCHOM CTaHUMM C MaKCH-
MaNIbHOM nopaveit Oy ¢ max = 630 J1/c, paboTaloeil COBMECTHO C 3aKpHI~
TOM OpOCUTENILHOM CeThIO, IToKa3aukl Ha pucyHKe 4.23. [Ipu aToM Harop
HacoCHOM cTaHUM H 11py pafoTe JOXIEBAILHBIX MAalllWH He JOIKEeH
ObITb HUXe H,y;, = 80 M. CTaHuus oGopyoBaHa TpeMsi OCHOBHBIMU Ha-~
cocamu THna J1630-90 u nByMS GycTe pHBIMU Hacocamu Tvria K-90/85.
XapakTepUCTUKU HaCOCOB CKOPPEKTUPOBAHBI — U3 HUX BEIYTEHHI [10Te~
PY Harlopa BO BHYTPUCTaH IMOHHBIX KOMMYHUKAaMsIX. Bee wacochl noji-
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KJIIOYEHBI ITapaJUIENIbHO yepe3 00paTHhIE KJIAIlaHbI M 3aIBVOKKM K O611Ie-
MY HAaIIOpHOMY KOJIJIEKTOPY HacoCHOM cTaHuuU. [Ipu paGore craHiMu
BCE 3aBIKKH OTKPBITHL. Y CTPORCTBO VI U3MEpPEeHUS II0fayi UMEET 110~
rpentHocTb g, = £ 20 11/c.

Cyng no BuIy HANOPHBIX XapaKTEPUCTUK HACOCHOW CTaHUHU
H= f{Q) npu ogHOM, IBYX UM TpeX paboTalonux Hacocax (Ha puc. 4.23
cJiepa HallpaBo), B KayeCTBe YIPaB/ISIOLMUX TapaMETPOB MOXHO IpU-
HATH JaBJIEHUe BOJBL B KOJUIEKTOpE HACOCHOMU CTAaH{UU U PACXOZ BOMBI B
HayaJle HalloOpPHOTO TpYOOIIpoBona (B JAaHHOM CJIyyae faBJIEeHHUE B KOJI-
JIEKTOpE COOTBETCTBYET HAIlopy HacOCHOI ctaHuuu H). [lepBoHayaib-
HOE 3aI0JHEHYE BONOH OYyCTepHBIMU HacocaMH 3aKPHITON OpPOCHTENb-
HOM CeTH U BOOBO3NYLIHOK eMKOCTH, 3aII0JIHEHME IToCTeqHEN CxATRIM
BO3NYXOM U BbIBeleHUE CTaHUUU Ha «JeXYpHBIi» pexum (H >80 M)
IIPOBOIAT BpYy4YHYIO0. Jasee craHus paboTaeT B aBTOMaTUYECKOM PEXU~
Me ©e3 yyactug orneparopa. [Ipy BKIIoYeHMM IepBOM IOXAeBaIbHOIN
MAaLIWHB] HAIlop HAaCOCHOM CTaHI[UU MajiaeT, Tak KaK 00a 6yCTepHbIX Ha-
coca He CIIOCOGHBI MojiepxaTh ero. [Ipu Hammope HacoCHOM cTaHIMU
H=176,2 M mogaercs CUTHAl B CHCTEMY aBTOMATMKMW Ha BKJIOUEHUE
[IepBOrc OCHOBHOTO HACOCa U BhIKJIIOUYEHME 060MX GYCTepHBIX HACOCOB.
CraHuMs [EpexoquUT B peXUM paGoThl OCHOBHBIX HACOCOB B TOUKE A; U
Jajee — B paboyyio TOUKY, COOTBETCTRBYIONIYIO IToflaue IepROii JoXK/Ie-
BaJIbHOM MALIMHBI IJII0C YTEUKM U3 ceTU. [lanbHeiliee BKIIOYeHUE B Pa-
60Ty NOXIeBaNbHBIX MalllMH U U3MEHEHHE peXUMa paboThl CTAHIUU
MOXHO IIPOCIEeNUTh 10 TpadpuKaM, IMOKa3aHHBIM Ha pUcyHKe 4.23. [1pu
OTKJIIOYEHUU 1OXKIEBATBHBIX MALIIMH PEXUM paGoThl CTAHI[UM U3MEHIT -
eTcs B o6paTHOM nopsaxe. [Ipy HazHaAYeHMM KOMaHIHBIX TIapaMeTPOB,
[IpY KOTOPBIX BKIIIOYAIOTCS WIN BHIKJIIOYAIOTCS HACOCHEIE arperaThl, He-
00XOAYMO YUUTHIBATh HE TOJIbKO HETOYHOCTh IT0ay KOMaHJTHOT'O CHUT-
HaJla U3-3a [MOTPelIHOCTU U3MEPUTENEHEIX CPeJCTB, HO U BO3MOXHOCTD
paboThl HACOCOB B HOIYCTUMOM JMalla30He Iofay, KOTOpHIi yKaszaH B
KaTaJorax.

CoopyxeHust U 060py10BaHNEe HACOCHBIX CTAHLIMIA JOJDKHE] GBITH CHAG-
JKeHbl KOHTPOJILHO-U3MepUTeIbHbIMU Tiputopamu (KHII), criocoGHIMU
3a(UKCUPOBAThH U ITOJATh CUTHAN O HEUCIPaBHOCTH IPU OTKIIOHEHUU OT
HopMaJIbHOM paBoThl KaK 060pynoBaHys, TaK U OTHE/IbHBIX COOPYKEHMUIA, a
B ¢Tydae OIaCHbIX MIePErpy30K, KOTOPhIE MOTYT BbI3BATh aBApUIO, OTKITIO-
YUTH HEUCIIpaBHbBIE arpelaThl HUIM BCIO CTaAHITHIO.

CHrHax o HeHMCIIpaBHOCTH ClIefyeT MOoJaBaTh:

IIpY MOHIDKeHUU WU MOBBILIEHUU YPOBHA BOABI O0JIbLIE NOMYCTH-
Moro B HIXHEM U BepxHeM Obehax HACOCHO CTaHIIUM, a TAICKE B ipe-
HaXXHOM KOJIOHIIE;

TIOBBILIEHHOM 3aCOPEHUU COPOYACPXKMBAIOIIUX PEIIETOK U (DUIBT-
POB CUCTEMBI TeXHUYECKOT0 BOIOCHAOXEHUS

HEHOPMAJILHOM YPOBHE MAc/ia B BAHHAX 3JIEKTPOJBUTATENEH;

IPEKPANIEHUH 10434y M BOJbL B CUCTEMBL OXJIAXICHUS;

CHIDKEHUH J1aBjie HUA DO0JbliIe NOITYCTUMOTO B pecUBepax U MacioHa-
TIOPHbBIX YCTAHOBKAX;
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Meperpese MOyIUMITHUKOB HACOCOB C Iopaueit 6onee 0,5 M3/c mwimn
9JIeKTpoIBUraTesiei MoHocTblo 6oee 320 kBT;

HeMCITPaBHOCTH LieTIeit yripaBieHUs (00pBIB, KOPOTKOE 3aMBIKaHUE U
JIp.) Ha HACOCHBIX CTaHIUSX JII000H MOUHOCTH.

ABTOMAaTHYECKOE OTKJIFOUEeHHE arperaroB IIPenycMaTpUBaloOT B clle-
IYIOIIUX CIIyYasiy:

[IpH aBapUiiHOM IeperpeBe MONIIUITHUKOB HACOCOB Tlonaveil 6oiee
0,5 M3/c i snekrponsurareieil MouHocTbIo Gonee 320 kBt u mpu
IpeKPaIeHNH [T0auM BoObl Ha OXJIaX/ICHUE YJIN CMa3Ky;

He3aBepIlIeHHOM IIyCKe MW OCTaHOBKE OXHOIO U3 arperaroB (OT-
KJIIOYAIOTCS BCe arperarsl, padoTalonye Ha ToT Xe TpyboIpoBos, 4To U
aBapUIHBIN);

0o6paTHOM TOKe BOIBL WJIX OGpAaTHOM BpallleHUY arperara;

aBapUtHOM ITOHWXEHUH 1ABJIEHUS B CUCTEME PeTyJIMPOBaHUA;

aBapUIiHOM IOBBIIIEHUH YPOBHS Bobl B BepXHEeM Obede;

CHMDXEHUMM YPOBHS BOIBI B HUXKHeM Obee HUXKE NOIMYyCTUMOIO WIN
IIPY 3aCOPEHUU COPOYIEPKMBAIOIIUX PELIETOK, YTO MOXET IIPUBECTU K
paBoTe arperaToB B IPefaBapUiiHOM PeXUME;

3aTOIUIEHUM MallMHHOTO 3aj1a (TlofaeTcss UMITYJIBC Ha OTKJIIOUEHUE
BCex arperaToB U 3aKphiTHe BceX OCHOBHBIX 3aTBOPOB);

cpaboTKe JNeKTPUIECKUX 3alUT.

I ripenynpexIeHUS aBapUii Ha KPYITHBIX U YHUKANBHBIX HACOCHBIX
CTaHLIMSIX PEKOMEHIYIOT NMpeayCMaTpUBaTh:

HaOJIIogeHUe 3a MepeMellleHUSIMU 3eMJISTHBIX COOPYKEHWI BhICOTON
folee 5 M, KaMeHHBIX U 6eToHHBIX coopyxenuii II u I1I xiaccos, peu-
HBIX B0J103aG0pOoB, 31aHUI ¥ TPyOOIIPOBOJ OB IIPU yCTaHOBKE HACOCOB C
rogaueif 6onee 5 M3/c. KoHTponMpyIOT BCE COOPYXKEHUS, IIOCTPOSHHEIE
Ha KOCOIopax 1 OIOJI3HEeBBIX yyacTKaX. MeTonnKa HabNIoAeHUI: HUBe-
nupoBKa I xjacca ¥ BUHPOBaHUE M0 CTBOPaM;

HaOoneHue 3a pgeopMauusaMU; TaKoMy HaOMIONeHMIO IoIIexart
MOIKPaHOBbIe GaNKU KPaHOB I'PY30TIobeMHOCThIO Oostee 30 T, 6aKu Io-
KPBITUI U TepeKphITUR TIUHOK Gojiee 12 M, MEpeKpHTUA MAILUHHOIO
3aJ1a [IPY HacoCcax U 3JIEKTPOoiBUraTeNIax Maccoii Gomee 50 1, HanuGonee Ha-
I'PYXEHHBIE CeueHUs KaMEPHBIX U OJIOUHBIX 3N@HUI, HallOpHbIE TPyOo-
IIPOBOAEL, TIOAIIOPHBIE CTEHKH BEICOTOM GoJlee 5 M; [U1s HaGIoneHUH clie-
JIyeT UCI0JIb30BaTh CTPYHHO-TEH30METPUYECKIE NATIYUKY;

HaOJIIojeHUe 3a HAaIpsDKEHMEM TPYHTOB OCHOBAHUS U NaBIeHUEM
rpyuTta Ha coopyxenus 11 u I11 kiraccos; 11 HabMIOREHUS UCITONB3YIOT
TPYHTOBHIE JUHAMOMETPH, KOTOPBIE YCTAHARIUBAIOT 110 BCEil IUTomaiu
OCHOBHOTI'O COOPYXXCHUS

HaOIIoeHMe 3a JaBJIeHUEeM BOIbI Ha T10J{0LIBY COOPYXEHUS, 3a KpH-
BOI gerpeccuy, (PUIBTPalMOHHBIM PacxoqoM U (GuIbTpaiiueil Bogsl B
o6xop HaropHsIx coopyxenuit I1 u I xnaccos, a Takke 0CHOBHHIX €O-
OpPYXEHMII KPYITHBIX HacoCHBIX cTaHUMi [V Kiacca; Ui HablogeHusa
HCITOJIB3YIOT TOUeUHble MJTU LTaXTHBIE ITbe30METPhl, KOTOPHIE 3aKJIaIbl-
BalOT B COOpPYXeHNE, U 00paTHYIO 3aCHIIIKY.



FnaBa 5
30AHUA HACOCHDbIX CTAHLUWUWA
°

5.1. TUMNbl 30AHWUNA HACOCHbIX CTAHLMI
1 ycnosua ux nPUMEHEHWA

31aHus1 HaCOCHBIX CTAHIUI MMpeHA3HAYeHB] U pa3MellleHusI oc-
HOBHOTO M BCIIOMOTATe/IbHOTO TMApOMeXaHUUecKoro (Hacochl, Tpy6o-
MIPOBOBI C YCTAHOBJICHHOW Ha HUX apMaTypoii), CWJIOBOIO (IBUTaTellH,
anriapaTypa, pacripeleUTeNIbHbIE YCTPOCTBA), MeXaHUYeCKOro (Tpy30-
ITOJbeMHBIE YCTPORCTBA, TUTOCKUE 3aTBOPHL, COPOYAEPXKUBAIOIME Pe-
LIETKK) 060PYIOBaHMS, CIYKEeOHBIX ITOMEILICHUN Y JUIST 31U THI 060py-
JNOBaHUS M OGCIYXKHBAIOWIETO IIepCOHaNa OT BO3MeWCTBUST OCAIKOB U
NPAMBIX COJTHEYHBIX JTy4eii.

KoHcTpyKLMs 31aHUsg HACOCHOW CTAHLIMM 3aBUCHT OT ee HazHade-
HMSL, TUIIA ¥ pa3Mepa OCHOBHEIX arperaToB, KIIMMaTa, peiibeda MecTHOC-
TH, TEOJIOTMHU, TUAPOreOJIOTUH, THIPOJIOTUM, CTPOUTEILHBIX Marepua-
JIOB.

CranumoHapHsle 31aHKg HACOCHBIX CTaHITUM ITPUMEHSIOT TPeX TUIIOB:
Ha3eMHOTI'0, KaMepHOTo U GrouHoro. [Tpu om0t BeIcOTe NOA3e MHOM
YacT¥ [Ba ITOCIeIHUX THIIA 3IaHUs HA3BIBAIOT IAXTHO-KaMEPHBIMU U
1IaXTHO-OJI0YHBIMM.

K oTeIbHBIM THITAM 30aHUI MOXHO OTHECTH € PEIBMKHBIE U T1IA-
By4Me HacocHBIe cTaHIuu. Ha 3Tix craHusX GYHKITUY 35aHUS BBIION-
HSET KOPITYC [IOHTOHA WY 00JIeTYe HHBIH KOXYX.

Huxe 6ymyT paccMOTpeHbI 0GIacTH IIpUMeHeHUsT KaXI0To U3 Iiepe-
YUCIIEHHBIX TUITOB 3AaHUI [TpU Bojo3abope U3 MOBEPXHOCTHBIX HCTOY~
HUKOB.

HazeMHB# TUO 3XaHUS NPUMEHSIOT B CIy4ae YCTAHOB-
KM B HeM TOPM3OHTAJIBHBIX HACOCOB, pa0OTAIOMMX C IOJIOXUTENLHON
BBICOTOH BCACBIBAHUA TP KOJIEOAHUSX yPOBHEN BOJBI B BOJOUCTOYHU -
Ke BTIpenieNiax NoIyCTUMOM BHICOTH BCaCHBAHUS U yCTOMYMBEIX Oeperax
(puc. 5.1).

OCHOBHBIe arperarsl yCTAHARIUBAIOT Ha OT/EIBHO CTOSIIMX pyHIa-
MEHTAaxX; pYHAAMEHT CTEH 31aHWA JICHTOUHBIIA.

IToxn aganus pacnonaraior Ha 15...20 cM Bblllle YPORHS 3eMIIU NTpH-
CTAHIIMOHHOM ITJIONIAIKH.

Jig 3amonneHus BoIOM HACOCOB Mepel IIYCKOM NPERYCMAaTPUBAIOT
CHeUajbHEle YCTPOUCTBA (CM. L. 4 1 6).

IIpu pasMenieHMY 30aHKA CTAHIIMHU 32 JaMOO KaHala Wiy B HUX-
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HeM Obede IUIOTUHEHI 1101 HACOCHOTO TIOMEIeHUs NOJDKeH OBITh HUXE
MHUHUMAJIBHOTO YPOBHS BOAbl B BONOUCTOYHHUKeE, 4 BOAA TIOJIBOAUTCS K
HAcOcaM IO CAMOTEYHBIM TpyOOIIPOBOAAM.

Bono3abopHbie ¥ BOOOBLIITYCKHEIE COOPYKEHUS PACIIONATAIOT BCEra
OTHACJIBHO OT 3JaHHUSI HACOCHOM CTAHLIMY HA3EMHOTO THIIA.

KaMepHBIH TUII 34aHUS TpeIHA3HAYEH JUISL YCTAHOBKA
B HEM HACOCOB KaK TOpHM30HTAIBHOTO, TAK U BEPTUKAJIBHOTO UCIIOJIHE-
HMS, KOTIa KOJleOaHUs YPOBHEN BOMBI B BOJAOMCTOYHUKE IIPEBHIIIAIOT
JOTIYCTUMYIO BBICOTY BCACBHIBAHHW S OCHOBHBIX HACOCOB WJIM OHA OTPHUIIA-
TedbHa. T1pH 3TOM HacocHoe noMelieHe 30aHUA PACIIONATAlOT HUXe
YPOBHA 3eMJIM IIPUCTAHIIMOHHOM TUIOMIANKH, U OHO MMEET CIUTOLIHYIO
(pyHIaMeHTHYIO I TY. Hacochl ¢ BepTHKATEHBIM BAIOM YCTAHABIMBA-
10T BCeTAa HUXXe MUHMMAJIBHOTO YPOBHA BOABI B UCTOYHUKE, A C TOpU-
30HTAJIBHBIM — KaK HUXE, TaK W Bbllle MUHMMAJIBLHOTO YPOBHS BOJBI B
HCTOYHMKe. B ocieaneM ciydae, Tak e Kak U 11 HAaCOCHBIX CTAHIIUH
HAa3eMHOTO TUIIA, IPEAYCMATPHUBAIOT YCTPOICTBA IS 3aI10JTHEHMS HAco-
COB BOJIOH Mepel IIYCKOM.

3maHusA KAMEepHOTO TUTa MOTYT ObITh: C CYXOI KaMepoi, ¢ MOKPOi
KaMepoH U CyXUM IIOMELIIEHUEM IJISI HACOCOB U ¢ MOKPOI KaMepoii 1 3a-
TOIUIEHHBIMU HACOCAMMU.

TIpu ycTaHOBKE B 3MaHUSX ¢ CYX0ll Kamepoli HACOCOB € TOPU30HTAIIb-
HEIM BaJIoM (pHc. 5.2) 1MoA3eMHYIO YacTh 30aHM TiePEKPHIBAIOT He 10~
HOCTBI); I10 NEPUMETPY 3AAHUS IIPEAYCMATPHUBAIOT JIMILUD TIPOXOIEI.

BonozabopHble coopyxeHUs] MOXKHO PACIIONaraTh pa3eibHo OT 31a-
HUSL, WM OHU IIPUMBIKAIOT K HEMY; B IIOCJIEAHEM CTYYae U1 yMEHbIICHUS
IUIMHBI 30aHUA U cCOOTBETCTBEHHO (hpOHTA Bo03abopa HACOCHBIE arpera-
ThI YCTAHABIUBAIOT B IIAXMaTHOM IIOPSIKE (cM. pHC. 5.2, 8, o).

Ipu BeprikanpHOM 06OPYIOBAHUH TOA3EMHYIO YACTh 3MAaHUS Ha-
COCHOM CTaHLIVH C CYXO# KaMepO# IIepeKpHIBAIOT NOJHOCTHIO (pHC. 5.3).
Bono3zabopHoe coopyxXeHHe COBMENIaloT co 3MaHueM HAcOCHOM cTaH-
LIUH.

B 3maHUsAX ¢ MoKpoil Kamepoii u cyxum noMeljeHuem 0451 Hacocos BO-
JIoTIpHeMHbBle KaMephl BOA03a60PHOTO COOPYKEHUS PACIIONATAKT IO
HaCOCHBIM IIOMELIEHUEM, UTO COKPAILAET IUTONIAAb, 3AHUMaEMYIO 3TH~
MU COOPYKEHUSIMU, HO YBeJHYUBaET [NIYOUHY TTOA3eMHOM YacTH 31a-
HUS M cO3maeT HeKOTopble HeynoOCTBA B AKCIUTYATAIIMM HAacOCHOMU
CTaHIIUU.

B 3naHusIx ¢ Moxpoii kamepoil u 3amonaenHbiMu Hacocamu (puc. 5.4)
YCTaHABJIMBAIOT OCEBbIE U IUATOHAIbHBIE BEpTUKAJIbHBIE HACOCH!, IIPU-
YeM MaKCUMAJIBHBIA YpOBEeHb BOABL B UCTOYHUKE HE JIOJIKEH 3aTarjin-

Puc. 5.1. 31anne HACOCHOI CTAHIHH HA3eMHOIO THIIA:

a — MonNepeyYHbil paspes; 6§ — MaH; [ — BCAChIBAIOIIAS IMHKA; 2 — CTeHa 31aHUs CTaHUMH; 3 — Nepe-

XOAHBIHI OAHOCTOPOHHMI KOHYC (KOH(DY30D); 4 — ropU30HTaIbHEIH LIeHTPOOeXHBIN HACOC; 5 — MOH-

TaXHas BCTaBKa; 6 — 06paTHBIA KialaH; 7 — 3aiBUXKa; § — nuddy3op; 9 — HanopHas TUHUA Hacoca.
(BykBeHHBIE 0603HaYeHHs CM. ¢. 205)
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Puc. 5.2. 3xanse HacocHol CTAHIMY KaMepROTO THIIA [IPH YCTAHOBKE B HeM FOPHIOHTAIbL-
HBIX HEHTPOOEKHBIX HACOCOB:

a ~ TIOMepesHBIH Paspe3; 6, 2 — [UTaHH NPU OXHOPATHOR M ABYXPAAHON YCTAHOBKE HACOCOB; 6 —~ FOMe~
DPeyHBIH pa3pe3 MON3CMHOM YaCTH 3nanus; | — MONBOAsLUad (BCACHIBAKOMIAA) TMHHUSA; 2— KOHQY30p; 3,
&~ 3a[IBUKKH; 4, 6 — MOHTAXHBIE BCTABKH; 5 — FOPM3OHTUIBHEIR LIEHTPODEXHDINR Hacoc; 7— obpaT-
HRl#t Knanay; 9 — mudwbysop; /0 — HanopHas iuud Hacoca, (BykseHHbie 0603HaYeHUs CM. C. 208, 210)
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Puc. 5.3. 3nanne HaCOCHON cTaHIMM KaMepHOTO THHA HPH YCTAHOBKE B HEM BEPTHKAJIBHBIX
HEeHTPOOEKHBIX HACOCOB:

a — TIONEpeYHbIt pa3pe3; § — mnaH; ] — KoHgy3op; 2, 7— 3anopHad apMatypa; 3, 6 — MOHTaXHbie

BCTaBKH; 4 — repexonHbI! KOHHYECKU NaTpyGoK; J — BePTHKANILHBEA HEHTPOGEXHBIN Hacoc; & —

nuddy3op; 9— dyHIaMeHTHas IUIKTa; 10 — a3 copoyaepXuBatoiet peleTky; /1 — na3 1isl peMoH-
THOTO 3aTBopa. (BykBeHHBIe 0603HaYeHHs CM. C. 214).
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Puc. 5.4, 3nanne HacoCHOH cTaHIHM ¢ MOKPOH KaMepoi 1 3aTOMICHHBIM HACOCOM:

1 — aBaHKaMmepa; 2 — BO103aBOpHOE YCTPOMUCTBO; 3 — Ma3 [Wis IaHJop; 4 — COpPOyAePXKUBalOIIye
PELIETKY; 5 — MOKpas KaMmepa; 6 — OCEBOH BEpTUKANbHAI Hacoc
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Puc. 5.5. 3nanne nacocHol cranmyy 6;109HONO THIIA TIPH YCTAHOBKE B HeM BePTHKAJIBHBIX
UeHTPOOeKHBIX HACOCOR:
a ¥ 6 — nolepeyHsiit 1 NpOxoJbHbIA pa3pespl: ] — nonsonAtias Tpy6a; 2 — BEPTHUKANBHLIA LEHTPO-
GeXHpift Hacoc; J— MOHTAaXHaA BCTaBKa; 4 — 3amopdas apMatypa; 5 — Audipysop; 6 — HaropHas
JMHKA Hacoca; 7 — QyHnaMEHTHAA IUTHTA 3MaHHs; § — KONIOBBIA KpaH; 9 — 11a3 114 COPOYAEPXUBAIO-
Lei perueTky; /0 — 11a3 oA peMoHTHoro 3aTBopa. (BykBeHHEIE 0603HaueHus oM. c. 80, 211)
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Puc. 5.6. 3nanne HacocHol cTaHuuH G.JOYHOrO THIA PH YCTAHOBKE B HeM BepTHKAIbLHBIX
OCEBBIX HACOCOB:

1 — nogponsuiasn Tpy6a; 2 — BepTUKAIBHBIN 0ceBolt Hacoc; 3 — anekTpoBHTaTens; 4 — Iuddysop;
5 — (yHnaMeHTHas IUTWTA 30aHHUSA; 6 — KO30BbIM KpaH; 7 — 1a3 Ul yCTaHOBKH COpOYAEpK¥Batotelt
peLIeTKH; & — Ma3 peMOHTHOro 3aTBopa. (bykBeHHbIE 0603HaueHMs cM. ¢. 51, 215



BaThb BEPXHUE MTOALIUIIHUKH HAacocoB. [103TOMY TaKoM THII 30aHUA TTPU-
MEHSIOT TOJBKO IIPU OTHOCUTENBHO HEOGONBIIKUX KOoNeOaHUAX YPOBHEH
BOJBI B HCTOYHUKE.

HenocraToxk takux spgaHuit — HaJaudue BOMAbl HETIOCPEICTBEHHO B
3JaHUM HACOCHOU CTaHUMM, YTO IIPUBOAUT K CBIPOCTU B IIOMEUIEHUM 1
YCIIOXKHSAET IKCIITyaTaluIo.

brno4yHeit TUN 30aHUI IPUMEHSIOT IIpH YCTAHOBKE BEp-
TUKAJIBHBIX LEHTPOOEXKHBIX, TUATOHAJILHBIX, OCEBbIX, & UHOIIA U TOpH-
30HTaJIBHEIX OCEBBIX HACOCOB IIpU JIOOLIX KOJeOaHUAX YPOBHEH BOILI B
ncToyHuKe (puc. 5.5 n 5.6). CBoe HazBaHUe 3TOT TUII 34AHUS TTONLYYMIT
TIOTOMY, YTO B OCHOBAHWM 3IaHMS HaXOAMTCH MACCUBHBIN Xene3obe-
TOHHBLH OJIOK, B KOTOPOM pa3MelaloT IToABOSALINE TPpyObl ¢ KONeHYa-
TBIM (CM. pHC. 5.5) MIIK KAMEPHBIM (CM. pUC. 5.6) TOIBOIOM.

BonosabopHoe coopy:keHue COBMENIEHO CO 30aHUeM HACOCHOH cTaH-
uun. [Tpy ycTaHOBK® HU3KOHATIOPHBIX OCEBBIX HACOCOB 3AaHMS CTAHLINIA
MOTYT OBITH COBMEUIEHB! C BOJOBBIITYCKHBIMY COOPYKEHIAMMH.

O6acth NpuMeHeHUA TUIABYYUX U TIepeIBHXHBIX HACOCHBIX CTaH-
LMt paccMoTpeHa B pasaene 5.6.

5.2,0COBEHHOCTM 30AHUA HACOCHbIX CTAHUUI
OPOLLUEHUS, OCYWEHUA N CENbCKOXO3ANCTBEHHOI O
BOAOCHABXXEHUSA

OpocuTedbHBE HAaCOCHBE® CTAaHI UHU, [IPUMEPHI
KOTOPBIX TTOKa3aHbl Ha pUcyHKax 5.1...5.6, paboTaloT B OpOCUTENbHBIN
NEPUOJ, AOIYCKAIOT NEPEPhIBbI B paboTe; TpeOOBAHUSA K OUUCTKE BOJBI
OT ILIABAOIIUX IIPEAMETOB OTHOCUTEIBLHO HEBLICOKM (3aAepXUBAIOTCS
TOJILKO IIPeIMETHI, KOTOpble MOTYT ONOMATh pabouee KOJIeco HAacoca).
PaGoTaroT Takue cTaHUWY XULIL B TEIDIOE BpeMsl, TO3TOMY TpeGoBaHUS K
TEIUIOCTOMKOCTH OrpaXIaroUIX KOHCTPYKUMI 30aHUMA CHUXEHBI; Tpe-
Oyercs MeHbIIad [UI0WAAb CIXYKeGHEIX TOMeLIeHU; HaIllOpHbIe TPyOOo-
IIPOBOJBI MOKHO ITPOKJIAABIBATE HA HEOONBLION IyOUHE, 2 UHOLA U OT-
KPBITO; MEpONPUATHA 10 60pbGe ¢ IYToU U TPOTUB 0OMEP3aHUS COPOY-
IEePKUBAIOUIMX PELIETOK HE TpeOyIOTCH.

OnHako npu ce30HHON paboTe HACOCHBI® CTAHIIMU ITPK OJHOM U TOM
Xe obbeMe TIepeKayrBaeMoi BOIbl JOJDKHEL UMETh OGIBUIYIO ITofayy,
YeM CTaHIUH, paboTarolIue KpyIJIblit roj. B cB43u ¢ 9TUM LieecooGpas-
HO YBEJIMYMBATH IIPOIOJIKUTEIILHOCTL PabOThl OpOCUTEILHBIX Hacoc-
HBIX CTAHLIMH ITofaueil Bogbl B HAJIUBHBIE BOMOXpAHWIUILA: HAIIPUMED,
HacoCHBIE CTaHUMM, NOoCTpoeHHbie Ha KaHanax Uprsin—Kaparanna,
Kapumtckoit opocurensHoit crucTeMbl, KoMCOMONBCKON HacoCHOM
cTaHUUHU Ha Bosre.

Bo3aMoXHOCTh KpaTKOBPEMEHHBIX II€PepLIBOB B paboTe HACOCHBIX
CTaHIIMHA IT03BOJISIET YMEHBIUUTE YK CIIO PEe3ePBHLIX AIPEraToB, a B OT-
HEeJIbHBIX CyJasX MpeiycMaTpyBaTh JUILb PE3EPB Ha CKIIafe WX BOOG-
LIe MX HE YCTAHABJIWBATh, IIPUMEHSITh OJHOArperaTHLIe CTAHIMU, HMC-
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KJIIOUaTh NEPEKIIOUEHUsT Ha HaMoOpHBIX TpyGolpoBozax, YIPOLIATh
BHYTPUCTaHLIMOHHBIE KOMMYHMKAIUM.

OcylIUTeAbHEE HAaCOCHHBE CTAaHIUU IO KOHCT-
PYKLIMM aHAJIOTUYHBI OpOCUTENBHLIM (puc. 5.7). OT opocUTeNbHOM OHU
OTIMYAIOTCA HAJIMYUEM CaMOTEUHBIX TPYO, 110 KOTOPLIM BOAy cOpachiBa-
10T B IIEpUOIbI, KOLJIa YpOBEHE BOIBI B HIDKHEM Obede BILIE, YeM B BEP-
XHEM.

Tpy6rI caMoTeuHoro ¢6poca COBMEIIAIOT CO 3TaHUEM CTaHIINU, KOT-
Jla TIojaya HacOCHOM CTaHIUU COM3MepHUMa CO COpachiBa€MbIM pacxo-
JIOM, U pacIioaaraloT oTAeALHO, KOTa pacxo 1 copoca 3HAUUTEILHO IIpe-
BBILIAET 1104a4y CTAHIIUHU.

Bepx moa3eMHBIX 9acTel 31aHUH OCYLIMTENBHBIX HACOCHBIX CTAHITU I
KaMepHOro U 0JI0YHOTO TUIIOB U 110J1 3MaHMH Ha3eMHOTO TUIIA JOJIXKHEI
HaxOoOMThCS Ha He3aTOIUIAEMBIX OTMETKaX, He MeHee yeM Ha 0,5 M BhILIe
cpenHell OTMETKM TOBEPXHOCTU MECTHOCTH, TIpUJIeralolel K 30aHUIO0
HaCOCHOM CTaHIUU.

OcyluuTenpHBIE HACOCHBIE CTAHLIMM BEPTUKAIBHOTO IpeHaxa MOryT
OBITh OOMHOYHBIMU, O0OPYIOBAaHHBIMHU IIOTPYXHBIMU HAacoCaMH, U
IPYIIIOBLIMM, KOTAa HECKOABKO CKBaXUH 00CTYKMBAET OJJHa HACOCHAs
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Puc. 5.7. Ocynure/ibHas HACOCHAS CTAHUKESA HA KOJUIEKTOpe:

a — pa3pes; 6 — IU1aH; ] — KOJUIleKTop; 2 — aBaHKaMepa; .3 — peryjaupyolas eMKocTh, 4 — LIeHTpo-

6eXHBIA HACOC JIS OTKa4KU GEITOBLIX BOA; 5 — Tpy6a caMoTeuHoro cbpoca; 6 — BOAOBHIYCKHOE CO-

OpyXeHHe; 7 — KaHall; & — BOAONPHeMHHKHU HacOCOB [ OTKAYKH JIMBHEBLIX BOA; 9 — TO Xe, IS OT-

Kaukd 6bITOBBIX Boll; /0 — TO XKe, camoTewuHoro cbpoca; 17 — oceBble HacoChl IS OTKAYKH JIMBHEBBIX
Bof;, 12 — AaM6a 0bBalloBaHUS
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Puc. 5.8. OcymuTeLHasg HACOCHAA CTAHIMA C IPYNIIOBBIM paCIoJIoKeHHEeM CKBAXKHH:

a — paspes; 6 — laH; ] — CKBaXHHa; 2 — BaKyyM-Hacoc; 3 — BOLONPHEMHBIN pe3epByap; 4 — KoJIo-

Ael cMOTPOBOH; 5 — cH(OHHBIN BOAOBOM, YIIOXEHHBIN B Ipynne; 6 — BEPTHKAILHLIE apTe3HaHCKHE

Hacochl; 7 — ToMellleHHe AT YCTaHOBKHM BCTIOMOTaTeNIbHOIO 0GOpYA0oBaHHA; & — CHGOHHBINA Bogo-
BOJ, YJIOXKeHHBI B LITOJLHE; 9 — HAOPHLIH TpyGoIpoBoa

ctaguus (puc. 5.8). B aToM ciydae CKBaXUHB OOBEOIUHAIOT [OPU30H-
TaJlbHBIMU TPYOOIIPOBONAMHU, PalOTAIOIMMU 110 TIPUHIUIY cU@OHA.
Bony oTkayuBaioT BaKyyM-HacocaMM o cGpoCoM BOJIBI B 00ILIMIA pesep-
Byap, M3 KOTOPOTo HacocaMu ee (Ha puc. 5.8 TOTpYXHEIMH) TIOJAIOT B
BOIOIIpHEMHUK WJTH K ITOTpebUTeI0. PaccTosiHMe MeX Iy CKBaXKMHAMU,
3aBHUCALIee OT THAPOIOTHYECKUX yCaoBHil, cocTapiseT 20...100 M, a -
Ha 00BeIMHAIONIET0 TPYGOIIPOBOAA MOXET JOCTUTaTh 5 kM. Yucno Jy-
Yeif (OIMH WIM HECKOIBKO) OTIPEAEISIOT B 3aBUCUMOCTH OT TOTIorpapuu
BOIOHOCHOTO IUIaCcTa M HaIlpaBAeHUS IBUXEHUS TPYHTOBBIX BO/L.

HacocHbe CTAHIUUU CEABCKOXO3AUCTBEHHO -
To BoJoCcHabGXeHUS paboTaioT KpYIiklil ron. TpeGoBauusa K
HaeXXHOCTH UX paGoTH 60JIee BEICOKUE, YeM K METUOPAaTUBHBIM HacoC-
HBIM CTaHIUSIM, YTO 0beclieunBacTcsa GOMBIIMM YUCIOM PE3EPBHEIX ar-
peraroB, Tpy6omnpoponos (cM. pasmen CHull 2.04.02—84) u cxemoit
BHYTPUCTAHIIMOHHEIX KOMMYHUKAIMH 1A obeclieueHus Gecriepeboil-
HOM MoJayu BOIbI.

Hacocuple cTaHuMUM BogocHa0XeHUs 6T Ha cTaHuuu [ moanema,
KOTOpBIE MOaI0T BOAY OT BOJA03a0OPHBIX COOPYXEHUN Ha OYUCTHHE, U
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Puc. 5.9. Hacocnas cranims ceIbCKOX03AHCTBEHHOIO BofocHabxenns I nogpema:
1 — 3aToIUIEHHBIH BOM03aGOPHBIN OrOA0BOK; 2 — caMoTeuHas Tpyba; 3 — ABa psja IUIOCKUX CEeTOK; 4—
HalOPHBIHA TPYOGONPOBOA; 5 — 3/aHKe HACOCHOH CTaHLIMK; 6 — BCackBarowas Tpy6a; 7— BOAONpHeM-
HBbli Kooflely; 8 9 — BcachlBaloluas | BoAoNpHeMHasd KaMephl; 0 — BOAONPHEMHOE OTBEPCTHE

ctanumu 1l moabema, mofaloIMe BOLY I10C/e €€ OUUCTKU K IIOTPEOUTEIO.

B y3en coopyxeHuit HacocHoi ctaHiuu I mompema, 3abuparolneit
BOJIy M3 IIOBEPXHOCTHOT'O HCTOYHUKA (puUc. 5.9), BXOIAT: Bono3abopHule
OTONOBKU [ Y BOJOTIpUEMHLIHA Koofell 7, CoeAMHEHHEBIe CAaMOTEYHBIMU
TpyGaMu 2; 3maHue HacOCHOM CTaHLMU 5, COeAUHEHHOE C KOJIOMALeM
BCachIBAOILIEH TPYGoit 6; HAIIOPHEIA TpYGOIIpoBO 4.

Oc060 CIOXHO COOpYXaTh Takye CTAHIMU B IIoMMax peK U 110 6epe-
raM BOIOXPaHWIMII Ha cTa6bIX BOZOHACHIIEHHBIX TpyHTaX. CTpouTeNb-
CTBO COOPYXEHUM IIpU 3TOM CBA3aHO € IIOIBONHBIMU 1 KECCOHHLIMY pa-
0oTaMM, ITYOMHHBIM BOJOIIOHMXEHUEM, CIIYCKOM I10J BOIY KPYIHBIX
3aTOILIEHHEIX OTOJIOBKOB, KAMEHHEIM MollteHueM. [losToMy IIpu 1poek-
THPOBAaHMM XejaTelpHa [IpopaboTKa BapHaHTOB, IO3BOJISIOIIUX COKPa-
TUTD YUCJIO COOPYXKEHM M, 0COGEHHO PYCIOBHIX, BO3BOAUMEBIX B CIIOXKHBIX
TIPUPOIHEIX YCIOBUIX, a TAKKE U UX rabapyuTel. 31aHMI HaCOCHBIX CTaH-
vt I nogbeMa U 6eperopuie KOMOALB B OCHOBHOM BHIIONHAIOT B BUAES
OIIYCKHEIX KOJIOMLER.

Y 3en coopyxXeHUi HacocHoH cradiuu Il mogpemMa cocTOUT U3 Beachl-
BalOLIVX TpyOOIIPOBOIOB, IT0 KOTOPHIM Bolla ITOCTYTIaeT U3 pe3epryapa
YyucTo# BOAB! K HacocaM, 31aHus HAaCOCHOM CTaHUMHU U HATIOPHEIX TPY-
GOIPOBOLIOB, TI0 KOTOPLIM BOLY IIOAAIOT B BOAONIPOBOAHYIO ceTh. CTpou-
TEJILCTBO 3TUX CTAaHIIUIA, BO3BOAUMBIX, KaK IIpaBIIo, HA KOPEHHBIX 110-
pofax, 3HaYuTeNbHO Mpollle, U B OCHOBHOM IS 3TOTO MCIIOIB3YIOT TH-
IIOBHI€ TIPOEKTHL.
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5.3. TEXHUMECKUE YCNOBUA HA NPOEKTUPOBAHME
3AAHUA HACOCHbIX CTAHLIUIA

KomnoHoBounbie pemenns. [Ipy KOMIIOHOBKE 3maHMii HacOCHBIX
CTaHLUU YYUTHIBAIOT CACAYIOIHE YCITOBUS:

3[aHUEe HACOCHOM CTaHIUM JOJXKHO obOecIiequBaTh OITUMANLHBIN
pEXUM padboTH 0bopyloBaHUs, HauboaplIve yno6cTBa SKCIUTYaTaUK
NIpY HAUMEHBIINX KAIIUTUTBHBIX BIOXCHUSX;

TIPOEKTHYIO OTMETKY YCTAHOBKH HACOCOB Ha3HAYAIOT U3 YCJIOBUM [10-
MMYCTUMOH BBICOTHI BCACBIBAHHS

rabapuThsl TON3eMHOM YacTU 30aHUS CTAaHIUM JOMKHGLI OBITH HaM-
MEHBIIMMU TIPU YCIOBUU pasMellieHUs U YI00CTBa SKCILIyaTanuu 060-
pyLOBaHUSI, a TAKKe IPOYHOCTU U YCTOMMUBOCTH COOPYXXEHUA U yBsi3a-
HBI ¢ rabapuTaMU BepXHET0 CTPOCHUS, IPUHUMAECMBIMU B COOTBETCTBUM
¢ HOpPMaMU CTPOUTENLCTBA IIPOMBILUICHHEIX 30aHUA.

OnTUMaNBHYI0O KOMIIOHOBKY 3aHUSI HAaCOCHOW CTAHLMM NTPUHUMA-
10T Ha OCHOBaHUU CpaBHEHUS HECKOJBKUX BApUaHTOB (Ha3eMHBIH, Ka-
MepHEIN, OJ0YHBI), KOTOPBIE 3aBUCAT OT TUIIa BHIOPAHHBIX HACOCOB.
BrlcoTa BepXHero CTpoeHUs TakKe 3aBUCUT OT TUTIA HACOCOB, IIPUYEM B
HEKOTODBIX CIIYyYasX 3[aHUEe MOXET U He UMeTh BEPXHETO CTPOCHMSI.

IMoxzeMHy0 YacTh 30aHUS BRITTOMHAIOT U3 MOHOMUTHOTO, CGOPHOTO
U COOPHO-MOHOJIUTHOTO Xele300eToHa, a BepxHee CTPOCHHE — M3
COOPHBIX ITaHeNel, KUPIINYA, Xede300eToHa, TNIACTMACCHI.

[1pu BEIGOPE ONITUMANBHOTO pellieHUs Ha OCHOBAaHMU TEXHUKO-3KO0-
HOMMYECKOTO CpaBHEHUS BapHaHTOB I10JIb3YIOTCY CENYIOMMUMU OCHOB~
HBIMU IIpaBUIaMU:

TIpHU 9McJie HACOCHBIX arperaToB JIo YeTHIpeX MIPUMEHSIOT OMHOPSII-
HYIO CXEMY YCTAHOBKM; TIpU O0MbILIEM YUCTIe BO3MOXKHA ABYXPSIHASA YC-
TaHOBKA B OTHENBHBIX CJAYYasiX ¢ UCIIONB30BAHUEM HACOCOB IIPAaBOrO U
JIEBOTO BpaILICHUH,;

pacrpeleUTeIbHEIE YCTPOHCTBA U CAyXeOHEIe TTOMEILICHUS pacIio-
JlaraloT B Topiax MallMHHOTO 3aJa WIM B OTAEJNBHO CTOSIMX 3MaHUIX;
IIpy GOJIBLLIOM YU CIIe arperaToB I 3MaHUH co CTOXHOH TexHoIoTnYec-
KoM cxeMo¥i (Haln4Ke CUCTEMBL TEXHUYECKOT0 BOJOCHAGXKEHN A, Macio-
CHAbXeHHA U IpyTUX BCIIOMoTraTeILHBIX CUCTEM) — B IIpUCTpoliKe, pac-
TIOJIOXXEHHOM BIIOJL OCHOBHOTO 3aHUA;

B 3[IaHUAX CO CITOXHBIM KaOEIBHBIM XO3IUCTBOM IIPH YUCIE OCHOB-
HBIX arperaToB He MeHee YeThIpeX MoIHOCTEIO Goitee 1000 kBT npenyc-
MaTpUBalOT KaGeJbHBIN 9TaX BEICOTOH He MeHee 1,6 M;

obopyloBaHue Maccol Gojiee 100 KT paciofaraiot B 30He IeWCTBUS
KpaHa WIM IIpellyCMaTpUBalOT CIENHUAJILHBIE IIpUCTIOCODIeHUS AN
MOHTaXa Y JEMOHTAXa;

OCHOBHBIE arperaThl YCTaHABIMBAIOT OTKPHITO TOJBKO Ha MAJBIX U
BpeMeHHBIX HACOCHBIX CTAHITUAX, TIPU UCTTONB30BAHUY IOTPYXHEIX WU
JPYTUX CIIeUaJIbHBIX HACOCOB;

3[aHUEe C HU3KUMU MalIMHHBIMU 3aJaMU WIH YCTaHOBKY 060pyno-
BaHUM Mo KOJNMAaKaMU IIPUMEHSIOT B palloHaX C MATKUM KJIMMAaTOM,
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IIpU 3TOM UL MOHTaxa 060pyNOBAHUA UCTIONIB3YIOT KO3OBEIEC MJIH aB-
TOKpPaHBI, I MTONAYn 000pyNOBAHUA K MECTY YCTaHOBKH IIpellycMaT-
PUBAIOT JIOKU CO CheMHBIMM KPHIIIKAMHU WIH PA3IABUXKHEIE TTIEPEKPHI-
TUA.

BricoTHast KOMIIOHOBKA 31aHHI HACOCHBIX CTaHIWMit. B 3HAUMTE/1BHOM
CTeIIeHU 3aBUCUT OT JOIIYCTUMON BBICOTHI BCAChIBaHMS HacocoB. IIpax-
THUECKH C TIONTOXKUTENbHOM BEICOTO BCACHIBAHUS MOTYT OBITh YCTAHOB-
JIEHBI TUIIL TOPU3OHTANBLHEIE IIEHTPOGEXKHBIE HACOCH ¢ OTHOCUTENRHO
HebonbIoi (1o 1,5 M3/c) momaueit. Bce ocTaibHbBle HACOCH YCTAHABIU~
BAIOT O] 3aJIMBOM, TO €CTh C OTPUIIATEILHON BEICOTOM BCACKIBAHUS. Y-
TaHOBKA HACOCOB C ITOJOXUTEIBHON! BEICOTOM BCACHIBAHUA B 3IAHUY Ha-
3eMHOTO THIIA BCETOa JellieBsie U TIpolle B CTPOUTENBCTRE, He TpeOyeT
YCTPOMCTBA IPeHAXHOM CUCTEMBI, OIHAKO IIPU 3TOM HeO0OXOIUMO TIpe-
JlyCMaTpUBATh CUCTEMY JUIS 3aTI0JTHEHMST HACOCOB Nepel MyckoM. OKoH-
yaTenpHOoEe pellieHUe 1o BEIOOPY TUIIA 3[AHUA HACOCHOU CTAHIMH TIpU-
HUMAIOT C YYETOM He TOJILKO 9KOHOMUYECKHUX, HO U TeXHUYECKUX I10Ka-~
3aTeNell — KATETOPUM HANEXHOCTH CTAHIUM, YACTOTH W TIPOMOJLKU-
TENTBHOCTH IIYCKOB, BO3MOXHOCTH ABTOMATHU3alMM, TEXHUYECKON
TIOATOTOBKM KaJlpOB.

3IaHUA OpOCUTENLHBIX HACOCHBIX CTAHUMIA TP paboTe HACOCOB C
TIOJIOXXMUTEIBHON BBICOTOM BCAchIBAaHUSI IIPUHUMAIOT B OOJBIIMHCTBE
cJIyJaeB HA3eMHOTO THIIA, 3MAHUS HACOCHBIX CTAHLIMI BOIOCHAOXe-
HMA — Yalle KaAMEPHOTO TUITA.

IMoaroroeka ocHosanuii. [1pon3BoCTBEHHBIE 3MAHUS U TUIPOTEX-
HUYeCKHEe COOPYXEHUS HACOCHBIX CTAHIIMA PACCUMTHIBAIOT 11O JBYM
TpyITITaM MpelebHBIX COCTOSHUMI: TI0 HecyIluel CllocobGHOCTH U 110 Jie-
dopmanuaM (OCAIKU, NPOrUOHl, HAKJIOH COOpYXeHMd). B ciydasx,
KOTIIA IIpH MIPOEKTUPOBAHUM YCTAHOBIEHO, UTO COOPYXEHUE HENOCTA~
TOYHO IIPpOYHO, IPUHUMAIOT IPYTHe BAPUAHTEL, II03BOMHIOLINE YMEHB-
HIMTE NeOPMALUIO OCHOBAHMS WM YBETUUUTH €T0 HECYIIYIO CTIOCO0-
HOCTbD.

B 3THX BapraHTax MOTYT GHITh YBeIUUeHBI TabapUThl GYHIAMEHTOB, B
TOM YMCIE DIYOUHA MX 3aJIOXKEHUA, WIK IIpeIycCMoTpeHa clleualbHas
TTOATOTOBKA OCHOBAHUS C LENBIO YIyIUIeHUS (PUIMKO-MeXaHUUeCKHX
CBOMCTB TPYHTOB.

PexoMeHAYIOT clleyrolue BUABI CIIEIUaNBHBIX MTOATOTOBOK VIS YK~
pellleHUs OCHOBAHMNA:

MOBEPXHOCTHOE YILTOTHeHHUE MIPOcaJOYHbBIX MU HACBIITHBIX TPYHTOB
TpaMOOBaAHUEM, THIPOBUOPOYIUIOTHEHUEM WU BUOPATOPAMH,

TAy6MHHOE (110 15 M) YIDIOTHEHME IIPOCANOYHEIX TPYHTOB IPYHTOBBI-
MU CBasIMU;

VILIOTHEHHE TIPOCANOUHBIX TPYHTOB IIpeABapUTEILHBIM 3aMauuBa-
HUEM;

VILIOTHEHHE BONOHACHIIIEHHBIX TPYHTOB IIPH IIOMOILIM BOJOIIOHU-
KEHMS, B TOM YUCIIE TIIyOUHHOTO BAKYYMUPOBAHUS;

VIUIOTHEHUE MeCYaHbBIX Y TPOCANOUYHEIX TECCOBUIHEIX TPYHTOB C UC-
MIOB30BaHUEM SHEPTUU B3pHIBA;
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TIOTHYIO WM YaCTUYHYIO 3aMeHY TPYHTOB OCHOBAaHMUA C HEYIOBJIETBO-
PUTETBLHBIMU CTPOUTETHHEIMU CBOMCTBAMM «ITOAYIIKaMHM» U3 TIECKa,
rpaBy, LeOHA I UHOTO TPYHTA;

HCKYCCTBEHHOE 3aKpeIUieHUe PYHTOB XUMUUECKUM, IEKTPOXUMU-
YECKVIM WUIM TEPMUYECKUM CIIOCODOM;

3allluTa OCHOBAaHUS U (PYHIAMEHTOB COOPYXEHUN OT Bo3leHCTBUA
HAaIIOPHLIX TPYHTOBEIX BOJ IYTEM CTPOUTEILCTBA CAMOU3NMUBAIONIUXCSA
Pa3rpy304YHBIX CKBAXMH, KOJTOILIEB WIN TPAHIIEH.

{Ipu crienuansHOM 000CHOBAHMM paspellleHO IIPUMEHATE CBaliHbIe
OCHOBaHMS U ONyCKHEIE Koaoaibl. [lonomiBEl (hYHIAMEHTOB COOpYXe-
HMIT pacnoaraloT Hixe DIyGHHB IpoMepP3aHus.

[Ton ruapoTexHUYeCKHEe COOPYXEHUS U3 MOHOTUTHOTO Xene300eTo-
Ha, XaK IIpaBwIo, YKIAABIBAIOT ClIEUATLHYIO IIOAIOTOBKY.

ITpu cyXuX rpyHTaX OCHOBaHMS IIOATOTOBKA O]l COOPYXEHUE CO-
CTOMT U3 G6eToHa kiacca B7,5 Tommubon 8...20 cM ¢ THAPOU3OIAIU-
eil — 1Ba ci1os acGanbTOBOY MacTUKM ToauuMHoi 1o 0,5...1 cMm uam
acdansT cioeM 2...3 cMm. UToOBl UCKIIIOUUTE BEIIABIUBAHNE, ACHATBT
apMMpYIOT CTanbpHOM ceTKoit. [ npenoTBpallieHUA CKONbXEHUA CO-
OpPYXEeHMUS TI0 CI0I0 TUAPOU3OJISAIMU TOBEPXHOCTL OETOHHOM MOAro-
TOBKU BBITOJIHAIOT YCTYIIaMU TIyOuHoM 5...10 cM, INMpUHON YCTYIIOB
50...70 cM TIoTIepeX BO3MOXHOTO CKOIBXEeHUs coopyxeHus. 1o rua-
POM3ONALMY YKIAABIBAIOT 3alIUTHYIO IIEMEHTHYIO CTSKKY TOJIHUHON
2...3 ¢M, Ha KOTOPYIO YKJIAILIBAIOT apMaTypy COOPYXEeHUS U OETOH.

ITpu MOKpEIX, 0COOEHHO pa3XXUXEHHBIX, [PyHTaxX OCHOBaHMA 1ol Oe-
TOHHVIO TIOAIFOTOBKY YKJIa[bIBAIOT rpaByii Wik 1ie6eHsb cioem 10...25 oM,
KOTOPHI BTpaMOOBEIBAIOT B pa3XIKeHHBIN IpyHT ocHoBaHUs. [Ipy Ha-
JUYMKM arpecCUBHOM Cpellbl TPAaBUHHYIO OTCHINIKY 00pabaThBalOT pa-
CTBOPOM OMTyMa.

INoazemuas yacTs 3aaHud. [1py IpoeXTUPOBaHUU O3 MHOH YacTu
3MaHUN, HeoOXOoMMMOH U pasMellieHUs OCHOBHOIO U BCIIOMOTaTeb-
HOTo 000pyNOBaHUS, TONB3YIOTCA CIEAYIOWMMY ITpaBUIaMU:

00beM ITOA3e MHOMN YaCTH JOJDKeH OBITE MUHUMAaJIBHO BO3MOXHEIM;

BCIIOMOTATENBHEIE CUCTeMBI, KOTOPEIe MOTYT OBITh pa3MellieHbI BHE
ltog3eMHoOTO 6J10Ka, CleflyeT BRIHECTH 3a eI'0 IIpeliesbl;

raGapuThl O3 MHOTO 0J10Ka C LEJIbI0 pa3MeLeH s Ha HeM BepXHero
CTpoeHUs GoJIbIIeH IUOMAAN YBEIUUMBaTh HE peKOMEHyeTCH,

YCTOMYUBOCTE 3JaHUs CTAHIIMM IOJDKHA OBITH NOCTUTHYTa HE 3a CUeT
VBeIMYeHUA rabapuTOB M Macchl TOA3eMHOTO 0J10Ka, a 32 CueT UCIIONb-
30BaHUS TPYHTOBBIX IIpUIPY30K, aHKEPHBIX MTOHYPOB, HAKJIIOHHOTO OC-~
HoBaHUs (YKJIOH B CTOPOHY 3aCHIIIKH) U T. L.}

BEPTUKANBHEIE 3MEKTPOIABUIATeM XKeNaTeabHO YCTaHaBIMBaTh Ha
He3aToIUIsIeMBIX 0TMETKaX, UCIIOAL3YS IpU HEOOXOIUMOCTHU BAJIBI-TIPO-
CTaBKM;

B 3MaHMAX KAMEPHOTO U 6JI0UHOIO TUIIOB He peKOMEHAYeTCs IpUMe-
HATE pasaeuTeLHEIE TollepeYHble CTEHBI JUTA NOBLIIIEHUA IPOYHOCTH
Iof3eMHON KOHCTPYKLIMM, a CieAyeT UCIONb30BaTh TOPU3OHTAIBHEIE
NepeKpHITUA U MeCTHEIE pedpa XeCTKOCTH;
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TOJILUMHY CTeH U JHUIIA T3¢ MHOU YACTU B TEPBOM IIPUDJIVDKECHUU
cnenyeT npuHUMate 0,1 H,,, roe He — MakCUMalbHO BO3MOXHBIN Ha-
TI0p BOIBI Ha KOHCTPYKLIMIO B pACCMATPUBAEMOM CeUeHUH, M. ToJIInHy
COOPHBIX 2JIEMEHTOB, MOABEPXEHHBIX HENOCPEACTBEHHOMY BO3Ieii-
CTBUIO BOIBI, a TAKKE MOHOJUTHBIX XeJIE3006TOHHBIX KOHCTPYKIUIA,
UMEIOLUX CTIEIHUATBHEIE TUAPOU3OIAIIMOHHEIE TOKPBITUS, HA3HAYAIOT
U3 yCJIOBUS TIPOYHOCTH;

MoI3eMHad YacThb 3[aHMA CTAaHLUMM JUIMHOHU Gojiee 18 M MOIXKHA
UMETH HE MEHEE IBYX BHIXOIOB.

TTo3eMHYIO YaCTh 3MAHMA HACOCHBIX CTAHLIMI BHITOTHAIOT U3 COOPHOTO
WIM MOHOJIUTHOTO XeJfie300eToHa. Kimace 6eToHa yCcTaHaBIIMBAIOT pacyeToM
B 33aBMCUMOCTH OT HATIPSDKEHHOTO COCTOSHUS KOHCTPYKIMHM, IPaIHUEeHTA Ha-
nopa ¥ KIIMMaTUIecKUX ycioBuit. MOHOMUTHBIE KOHCTPYKLMM 30aHWA Ha-
COCHBIX CTAHLMIA, KaK [TPaBIJIO, BHITOMHSIOT U3 GeToHa Kilacca B12,5...B15.
Mapxa rMapoTeXHHIECKOTo OETOHA 10 BOZOHENPOHMLIASMOCTH IS HATlop-~
HBIX KOHCTPYKIIMI 3aBUCUT OT HATTOPHOTO I'PafMeHTa

I=H./5.

HanopHslit rpanuent | <5 5...10 10...12 212
BojonpoHuaeMocts W 4 6 8 12

Mapxy rdapoTeXHUIeCKOTro 66TOHA TI0 MOPO30CTOMKOCTH 30HBI T1e-
peMeHHOTo ypOBHSA BoIbI Ha3HAYAIOT ITo Tabjuie S.1.

5.1. Mapka GeToHA O MOPO3OCTOHKOCTH IIPH YHCJIe LIMKJIOB NONEPEMEHHOrO
3aMOPANKMBAHHA W OTTAMBAHUA

KMMaTHaecK e YUCao HUKIOB NoNepeMeHHOTO 3aMOpaXUBaHUs U OTTaHBaHUS
yellosmst or 50 50...75 75...100 100...150 150...200
YMepeHHble F50 F100 F150 F200 F300
CypoBsie F100 F150 F200 F300 F400

Hpumeuanue. Bocobo cypoBeix ycnosusx (ke —20 “C) Mapky GeTona no
MOPO30CTONKOCTH HA3HAYAIOT HA OCHOBE CIieHMAaAbHBIX MCCAEN0BaHHA. 1 MoIBOIHBIX
30H COOpYXEHHIT yUUTHIBAIOT TaKXKe arMoc(hepHBIe OCAIKH U YHCITO NIEPEX0/I0B HEPE3 HYNB
TeMIlepaTypsl BO3AYXa B 3UMHee BpeMs, Ho He Huke F50 juig ymepennsix, F100 wis
cypoBoIX ¥ F200 w1g 0co6o CypoBbIX KIMMATHYECKUX YCTOBUIA.

BeToH XOHCTpYKIMA, TOABEPXKEHHBIX BO3ACHCTBUIO BOIBI WK TPYH-
Ta, 0BJIAMAIOLIUX CYJIBLQATHOM arpeccueit, TpUroTOBIAIOT Ha CyIb(hHaTo-
CTOMKUX LIEMEHTAaX.

BeTonHble THOPOTEXHUYECKHE COOPYKEHUA BLIOJHAIOT B BEICOKO-
KayecTBEHHOM oNnanyoxe: JOMOJHUTENbHAA IUTYKATYpKa WK 00JIUI[0B-
Ka GETOHHBIX TTOBEPXHOCTEN 3aIIpeIICHA.
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IIpy KOMITIOHOBKE 1Moa3eMHOM YacTH 3MaHUs CTAHIIMHY HEOOXOAUMO
JOOMBATbCA MaKCUMAaNbHOM IIpOCTOTHL KOHCTpykuwmit. IIpu 3ToM He
[IpElyCMaTPUBAIOT TTOMELEH UM, He TPEOYIOWMXCA I 3KCIUTyaTauuu
CTaHIUK, He IIPUMEHSIOT 6e3 KpaliHelt HeOOXONUMOCTH JTEKATBHBIX I10-
BepxHOCTeH, 0cOOEHHO B MOHOJIUTHOM Xeje300eToHe, PeOPUCTHIX U
KECCOHHEBIX TEPEKPHITUH, He pa3felsaioT MallMHHBIE 3aJibl Ha OTHENb-
HBIe KaMepFhl, €CIIU 9TOro He TpeGyIoT TEXHOIOTUSA WIH yCIOBUSA IPOYHO-
CTH.

ApMUpOBaHHe THAPOTEXHUIECKUX COOPYXeHMH BRITTOTHAIOT apMo-
KOHCTPYKUMAMU, TabapyuThl KOTOPEIX 3aBHCAT OT HAIUYIUS KPAHOBOTO
o6opynoBaHMA U TpaHclopTa. Eciu B paifoHe CTpoUTENhCTBA €CTh Ha3a
JUISL U3TOTOBJICHMS COOPHOro Xelle300eToHa, TO IPUMEHSIOT COOpHO-
MOHOJUTHEIE KOHCTPYKIIUH.

Bepxnee cTpoenne. [Ipy MpoeKTUpOBaHUM BEPXHETO CTPOEHMUS, CIIy-
KaNero Uil pasMellieHUsI OCHOBHBIX 3JIEKTPOIBUTaTENEH B 3[aHUAX
OJIOYHOro THMIIa, OCHOBHEIX arperaToB B 3MaHUAX HA3EMHOro THIIA,
MOIBEMHO-TPAHCIIOPTHOrO 00OpYAOBaHMSI, pacllpefleIUTeNbHBIX YCT-
POMCTB U IPYIUX CIYKEOHBIX IIOMENIEHUI YUUTBIBAIOT CIAEYIONIHE pe-
KOMEHIALIVH:

BepXHee CTpoeHUE MPOEeKTUPYIOT IPSAMOYTOILHON GOPMEI ¢ OfHO-
STAXHBIM MALIMHHBIM 3aJI0M ¢ IIpOJeTOM OOHOrO HamlpaBieHuA. [Ipu
BBICOTE MallIMHHOTO 3aja 6ofee 4,8 M ciyxeOHbIE TTOMELIEHUA U pac-
MpeeaUTeIbHbIE yCTPOMCTRA BBIHOCAT B IPUCTPORKY, 3TAXKHOCTh KOTO-
po¥ He HOPMUPYIOT;

BepxHee CTpOeHME IIPOEKTUPYIOT U3 00JIeTYeHHBIX WM COOPHEIX Xe-
1€300€TOHHEBIX KOHCTPYKIMH 3aBOICKOTO U3TOTORIEHUS

BBICOTY IlOMellleHui H,, , (0T OTMETKHM YMCTOro Iojla 10 HU3a Hecy-
IIVX KOHCTPYKLMit Ha orope) HasHavawT 3; 3,6; 4,2; 4,8; 5,4 u 6 M, B
3MaHUSIX ¢ MOCTOBBIMU KpaHaMu 8,4; 9,6; 10,8; 12,6; 14,4; 16,2 u 18 m
(puc. 5.10);

nponeThl 3nauuit B (puc. 5.11) HasHavawoT 6, 9, 12,15, 18,21 u 24 M
IIpY 111are KojoHH 6 ¥ 12 M. B GeckapKacHBIX 3JlaHUSIX TIpU TTpojieTe 6 M
JUIMHA 30aHUS MOXeT OBITL KpaTHa 1,5 M, B 3llaHUSX ¢ IIposieToM 12 M —

3 M. IIpu BrIcoTe 3manus 12,6 M U Gonee, 060pyIOBAaHHBIX MOCTOBBIMU
KpaHaMU, [LIaT CpeHMX KOJOHH 12 M, KpaliHuX -— 6 M;

TIpUBA3Ka KOJJOHH U Hapy>KHBIX CTeH K pa3sOUBOUYHBIM OCAM IOKA3aHa
Ha pucyHKe 5.12; HyneByIo IpUBA3KY UCIIONB3YIOT B 3aHUAX O€3 MOCTO-
BBIX KPaHOB U B 3MaHUIX, 000PYIOBAHHBIX MOCTOBEIMU KpaHAMHU TpYy30-
HOABEMHOCTHIO 10 30 T BKIIFOYMTENBHO IIPH IlIare KOJIOHH 6 M 1 BBICOTE
3nanus MeHee 16,2 M;

HapyXHbIe TpaHU KOJOHH (cM. puc. 5.10) cMemaloT ¢ IPOAOIbHEIX
oceif Ha 250 MM HapyXy IIpH MOCTOBBIX KpaHax IPy30II0ALeMHOCTBIO 10
50 T BKITIOYMTEILHO NP LlIare KOJOHH 6 M ¥ BBICOTe 31aHust 16,2 11 18 M,
aTaxke TIpU IIare KOJOHH 12 M U BeICOTe 30aHusA 8,4...18 M;

TIPUBA3KY KOJIOHH K IOTIEPEYHEIM pa3OUBOYHBIM OCSIM BEITIOIHAIOT
TaK, YyToOBI reOMeTPUUECKUE OCH CEYeHUN KOMOHH COBNAlajy ¢ TIoIe-
PeYHBIMU pa36UBOYHBIMU. OCH KOJOHH, MPUMBIKaIOIIKX K AehopMa-
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Puc. 5.10. CxeMa NpHBA3KH KOJIOHH K CTeH K IPOJO/ILHBIM Pa30HBOIHBIM OCAM:

«HYJIeBas» B 3RAHUAX C MOCTOBBIMU KpaHaMU IPY30TIORBEMHOCTRIO 0 30 T; ¢ — cMellieHne Ha 250 MM
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Puc. 5.11. CxeMa NpHBAKH NOAKPAHOBBIX GAJI0K K IPoA0/IbHbIM Pa3OHBOIHBIM OCAM:

a — TIpU «HYJIeBOM» TIPUBA3Ke KOMOHH; 6 — TIPU NPUBA3KE KOTOHH CO CMell[eHHeM Ha 250 MM; L,q, —
npoJieT KpaHa; B — niposer 3gaHus
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PHuc. 5.12. CxeMbl npHBA3KH Hecyllell HAPYKHOH CTeHbI K MPOAOILHOM pa30HBOYHOM OCH:

au 6 — cTeHbl 6e3 NWISACTD; ¢ U 2 — CTeHHI ¢ NWIACTPAMU

LIMOHHLIM HIBaM, CMeItaioT Ha 500 MM BHYTpE 30aHus (puc. 5.13). Bayr-
peHHME TTOBEPXHOCTH TOPLIOBHIX CTeH HOJKHEI COBIAJAThL C MOTNeped-
HBIMU OCSIMH, TO €CTh UMeTh HyJeBYIO TIPUBS3KY; paccTosiHHe OT TIpo-
JOJBHBIX pa30OMBOYHBIX OCell 3MaHUs 10 OCH TIOAKPAHOBOTO peNbca (CM.
puc. 5.11) npuanMaloT 750 MM JUIS1 KpaHOB IrPY30MOIBLEeMHOCTEIO He 60-

Jee 50 T. Kapkachkl MalUMHHEBIX 3a-
JIOB, 000OpPYNOBAHHBIX KpaHaMU Tpy-
30TI0ABEMHOCTEIO 75 T U Gojiee, pas-
pelaeTCs BHIIOJHATL CTUILHBIMY;

JUIMHA BepXHETo CTPOCHHS 31a-
HMS HACOCHOU CTaHIIMU OOJDKHA
OBITH KpaTHONM 6M TIpM HaJIMYUM
Kapkaca M KpaTHoH 1,5 M mwis Gec-
KapKacHBIX 3[[aHUH, B KOTOPBIX TUIU-
TBI TIOKPHITUI ONMpalOTCA Ha Mpo-
HOJbHBIE Hecylllue CTEHHL.

3maHus U JIpYyTue THAPOTEXHM-

Puc. 5.13. CxeMa npUBA3KH KOJIOHH K
nonepeqHol pa3GHBOYHOI OCH B MecTe
HOINepPeYHOro TeMIepaTypHOro IBa
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YecKUe COOPYXKEHMS HacOCHBIX CTAHLMHA JNOJKHBI OBbIThH Pa3pe3aHbl Ha
OTEJILHBIE CEXLIUHU NepopMallHOHHBIMH IIIBAMM, €CJIX UX IJTUHA TPEBBI-
maeT 6...25 M IIpH pa3MellleHU Y COOPYKEHHS Ha CKallbHOM OCHOBAHUH,
60 M IpM pa3MelIeHMH Ha HecBS3HBIX IPYHTaX (Iecku, cynecd) ¥ 80 M
IIpHM pa3MellleHUH Ha CBA3HBIX IpYHTaxX (CYTJIMHKY, IIKMHBL). Yucio ne-
()OpMalMOHHBIX LIBOB AOJKHO OBITh MMHMMANBHBEIM. [ledopMalinoH-
HBIE LBl BEPXHETO CTPOEHUS COBMELIAIOT CO LIBAMH IIOA3EMHOTI0 6J10-
Ka.

BepxHue cTpoeHHs cTal(HOHApHBIX HACOCHBIX CTAHIIUI IPOEKTUDY-
JOT, KaK OObIYHBIE IIPOMBILIEHHBIE 31aHus. EcIM oHM 060pyHOBaHEI
ITOBECHBIMH KPaHAMU TPY30II0IBEMHOCTBIO He GoJiee 5 T, MX BHIIIOIHSA-
10T Kak 6ecKapKacHBIMM, TaK M KAPKACHBIMU, & MOCTOBBIMU KpaHAMHU —
TOJIbKO KapKaCHBIMH.

becxapracnvie 30anua nacocuvix cmanyuil, XKax IIpaBUIIo, COCTOAT U3
JICHTOUHBIX (DYHIAMEHTOB, HECYILMX CTeH M IOKpBITHiL. JIEHTOUHBIE
(GyHIaMeHTBI, YIOXeHHbIE HIXe ITYOMHBI IPOMEDP3aHUA, MOTYT OLITh
BBINTOJIHEHBI M3 OYTOOETOHA, MOHOJUTHOTO OETOHA WIM U3 CIIEIUANb-
HBIX GETOHHBIX 6JI0K0B. Hecyllne cTeHBI BHICOTOM 10 6 M MOTYT GBITh
BBIIOXKEHDI U3 MITYYHOTO KVPIIMYA WITH IIUJIEHOIO eCTECTBEHHOTO KaM-
H{, M3 KUPITUYHBIX MK 66 TOHHBIX 6J10K0B. [Ipr HEOOXOMUMOCTH Hecy-
IIIYIO CIMOCOGHOCTD CTEH YBEIMYMBAIOT 3a CUET IIPUMEHEHUS ITUISACTP
WIN UX apMupoBaHus. ToMMHY HeCYLUMX CTEH U UX KOHCTPYKLIHIO OIl-
PENENIIOT PACYETOM Ha IIPOYHOCTh, U ECJIM 31aHUE OTAIlIMBaEMOE — Ha
TEIUIOYCTOMYMUBOCTD.

JLis TOKPBITHI 3MaHui peKOMEHIYIOT IPUMEHATH COOPHEIE KEJE30-
GeTOHHBIE pEOPUCThIE TUIMTHL pa3MepoM 3 X 6, 3 X 12 M ¢ MCITONIb30BaHU -
eM JOOGOPHBIX IUIHT 1,95% 6 1 1,5% 12 M, KOTOpble yCTaHAaBIUBAIOT Ha
cOOpHbIE Xele300eTOHHbIE 6K IMOKPBITUHA WJIM Ha HecylMe CTeHBI
BepxHeTo ctpoeHUs. [ToKpBITUS Hall Cy>XKeOHBIMU ITIOMELIEHUSIMU, OCO-
GeHHO HaJl aAKKYMYJIATOPHOM, KUCIIOTHOW, ¥ Hall CNyXeOHBIMU KaOMHe-
TaMM XeJIaTeJIbHO BRITONHATD K3 IJIaIKUX MHOTOIYCTOTHEIX XKeJIe300¢e-
TOHHBIX TUTUT (WU M3 CIIEUATBHBIX TUTUT peGpaMu BBepx). [lekopaTus-
HbIE IIOABECHBIE IIOTOJKU IIPUMEHSIOT TOJIBKO Ha YHUKAIBHBIX HacoC-
HBIX CTAHIUSAX B IOMEIIEHHUSX, TAE IIOCTOSHHO HaXouATCs JIOIH.

KpoBiy BepXHHX cTpOeHMIA MTOKPBHIBAIOT PYJIOHHBIMU MaTepUanaMu
(3...4 cyost), HelpOBeTPUBAaEMbIMH, IO CIOI0 YTEIUIATENA (3achIIKa
1IIJIAKOM WJIM ¢OOpHBIE ITeHOOETOHHBIE IUIMTHL), TONIIMHY KOTOPOTO pac-
CUUTHIBAIOT. YKIIOH XpOBJIH He Gostee 1:12. JI15 3a1UTHI pYIOHHBIX KPO-
BeJIb OT IIPSAMBIX JIydell cOTHIIA ITPeayCcMaTpUBAIOT 3aChIIKY UX He6O0Jh-
LIUM CJIOEM MEJIKOTO I'paBUst CBETIIBIX TOHOB.

OpraHn30BaHHBIN OTBOI BOIBI C KPOBEJIb IIPENYCMATPUBAIOT TOJBKO
B TOM cJIydae, eCJIM KOJIMUIECTBO 0CaIkoB Ipesbliiaet 1000 MM B rof, U
Jost 3ganumii I, 11w 111 xraccoB. B ocTanbHbBIX cllyyasix clieIUalbHOTO BO-
J0OTBOJIA HE JIEJIAIOT, HO BbUIET KAPHM3a IPUHUMAIOT He MeHee 600 MM K
TOJIKO B ceMicMMUecKuX paiioHax — 300 M.

BonpuMHcTBO 30aHMI HACOCHBIX CTAHIIUH CTPOSAT KapKacHOro Tuna
U3 COOPHBIX XeNe300eTOHHBIX 3JIEMEHTOB TPOMBILIIEHHOTO U3TOTOB-
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nenus. Kapkac BepxHero cTpoeHHUs BBITONHAIOT B BUE paM, KOJXOHHBI
(CTOMKU) KOTOPOTO 3allleMJIeHE] B OTAEIBHO cTOAUIMX QyHIaMeHTaX WITN
B MacCHUBHBIX KOHCTPYKIMAX ITOJ3eMHOM YacTH 30aHusl, a OalKu (pure-
JIY) LIApHUPHO OITMPAalOTcs Ha BepX KONOHH. [1s1 yBeiueHUA IPOaoIb-
HOM XeCcTKOCTH Kapkaca IIpeqycMaTpHBalOT CIelMaJIbHble BETPOBBIE
CBS3H.

CreHbl BepXHeTo CTpOeHMS XKelaTelbHO BBITONHAT U3 COOPHBIX I1a-
geyeil. /g oTamiyBaeMbIX 3qaHMM [IPUMEHSIOT OHOCTONHEIE ITAHEH
M3 IETKUX 6€TOHOB WIK MHOToCoMHbIe TONIIMHOM 160 MM 1 GoJtee, njist
HeOTaIUIMBaeMBIX — peOpUCThIe Xejie300eToHHble HaHenu. Kak mpasu-
710, CTEHOBBIE ITaHeJU, ITOCTYHAaIOIIMe ¢ 3aBOJ0B, UMEIOT (HaKTYPHBIH
CJOH 1 He HYXAAJOTC B NOIIOJNHUTENbHOM oTnenKke. Krpny 1 kepaMu-
yecKMe KaMHU JUTS KITaIKY CTeH KapKacHBIX 31aHU A WHOI A IPUMEHAIOT
IUTSL VHUKANBHBIX 31adnii. CaMoHecyllKe CTeHbl JOJDKHEI OBITh HaJIeXXHO
33aHKEPEHHI K KapKacy.

CtpouTenbcTBO 3MaHUI HACOCHBIX CTAHIMH M3 OOIIEIIPOMBIIIIIEH-
HBIX XeJIe300eTOHHBIX 3JIeMeHTOB, pAcCYMTAHHBIX 17151 GOJIBIINX ITpoJie-
TOB Y GoJiee TSDKeNbIX KPAHOBBIX HAIPY30K, 3KOHOMUYECKU He BCeTAa
5G}peKTUBHO, TI03TOMY OTHEABHBIMU OpPraHU3aIUAMH CO3aHbI 6ojee
JETKUE U 9KOHOMUYHBIE CTpOUTENbHBIE KOHCTPYKUMK. Tak, OblIa pas-
paboTaHa cepUs TaK Ha3bIBacMbIX OJIOYHO-KOMIIIEKCHBIX HACOCHBIX
crannuit (BKHC). Kaxnas takast cTaHIUsA COCTOUT U3 OHOM UNH He-
CKONBKMX arperaTHBIX CEKLIMH U CEKIIMI T YCTaHOBKY 3)IeKTpO06opY-
qoBaHUA. OTpaxalollMe KOHCTPYKIIMU BBHITIONHAIOT U3 TPEXCIIONHBIX
naHejed (Hecylllasd paMa, CJioi YTeIUIUTENS U IBa aMIOMUHHUCBBIX TUCTa
00JIMII0BKH ), KOTOPHIE MOTYT GBITE COOpaHE! B IIpOCTPAHCTBEHHYIO KOH-
CTPYKIIUIO.

Tuppousonsanus. [ 3amuThl 6ETOHHBIX KOHCTPYKLMHI OT Bo3nei-
CTBM I aTpECCUBHOM cPENBI U IJIsI IIOBBILIEHUS X BOIOHEIIPOHUI[AEMOC-
TH ITOBEPXHOCTH TUAPOTEXHNUYECKUX COOPYKEHUM ITOKPHIBAIOT THAPO-
n30IAnMe. B BOIOXO3MIACTBEHHOM CTpOUTENbCTBE Haubolee 4acTo
TIPUMEHSIOT CAENYIOIME BUABI THAPOU3ONAIUH:

OKPQCOMHY0 HAHOCAT MEXaHM YECKUM CITOCOGOM WX BpYYHYIO Ha Ge-
TOHHYIO [TOBEPXHOCTh CO CTOPOHBI THAPOCTATHYECKOTO naBieHUA. [lpu
3acBITKE CTEH MATKUM IPYHTOM 3alUTHBIX Orpax/ieHuit He TpebyeTcs. B
3aBHCHMOCTH OT Hammopa H ¥ TOJTILIMHEI cliosl 6 IPUMEHSIOT. CAENYIOLIYIO
OKpPacOYHYIO I'HIpOU 30JIALINIO!

§, MM H M
Butymnag 4 <2
Burymnro-natexchHast 6 <8
Butymuo-HaupuroBas 3 <20
C anactrHoM 5..6 <10

wmyxamypras yemenmrasa (TOPKpET) IIpeflHa3HaYeHa M1 3alLUTHI
MaccHBHBIX O€TOHHBIX KOHCTPYKIMI, He 3achIlIaHHBIX TPYHTOM. B ciiy-
Yasix, KoT/Ia COM TopKpeTa paboTaeT Ha OTpHIB, IIpefycMaTpUBalOT €T0
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apMUpOBaHUE CTalbHOR ceTKoM. TOpKpeT, Hmomiexallui 3achlllKe
TPYHTOM, IIOKPBIBAIOT OKpacouHOM ruapounsonsiuueit. [Ipu Hamope 1o
10 M Ha OETOHHYIO IIOBEPXHOCTb HAHOCAT BA CJIosI TOPKpETa TOJIIIM -
HoMt 8=125MM, a mpu Hamope OO0 20M — TpH cJos TOJIIMHOM
8 =30 mM;

aumyio acgharsmogyro TonuuHoM 10...15 MM HaHOCAT B pacIliaBlieH-
HOM COCTOSHUH, pa3NiuBas I10 TOPU3OHTAIBHON IIIIOCKOCTH WK 3aIMBag
B IIOJIOCTH MEXIY COOPYKEHIEM U 3aUTUTHON CTEHKON;

OKAeeuHyH0 GUMYMHYI0 UCIIONB3YIOT TOJbKO HPM 3alleMIEHHH €€
rpyuroM (maBieHue He MeHee 0,01 MIla) M ycTpoicTBe 3allUTHBIX
CTeH.

B 3aBUCHMMOCTH OT Haltopa H mpUMeHAIOT TUIPOK3OJISAIMIO:

Marepuan Crexnopy- Chnoitmsonau 3..4cnos  Choit ponbronsona 4 cioit

TUAPOM3OIAILIH  Depous cnoit JITI-1  ruppoumsona OMTYMHOM PYJIOHHOHM M30-
JIALUMA WM TOTUITIWIEH
NMcTOBOM Ha SuTyMHOM
MAacTHKe, WIH TTOMMBHHWI-
XTOPVIHBIA TUIaCTHKAT

H M 2.4 <8 <30 <50

HAQCIMMACCO8YI0, JUTA 3alUUThl KOHCTPYKIIMMI OT BO3AEHCTBUS arpec-
CHUBHBIX Cpell OKPAllIMBAIOT B HECKOJIBKO CJIOEB JIAKOKPACOUHBIMU cOCTa-
BaMu (IIp1 H < 5 M) WIKM HAaKJIEUBAIOT TUCTOBYIO UK PYJIOHHYIO ILIACT-
Maccy (ipu H< 30 M);

Memanauveckyro, B BUIE CILIOLIHOTO OTPAXIEHUS U3 CTAIBHBIX JIKC-
TOB TOJIBKO IIPH CIIEIMANIEHOM 0G0CHOBAaHMH JUTA 3alIMTH OT HAIIOPHBIX
BoJ ITOMEILEHUH, Te He AoITycKaeTcs MosBJIEHUE BOBL, a TAXKe B Kaye-
CTBE OOJIMIIOBKM IIPOTOYHOM YaCTU THAPOTEXHUUECKUX COOPYXEHHH,
i€ CKOPOCTb IIOTOKA IpEBBILIAET 6 M/C WK MOIIEPXUBAETCS BaKyyM.
MeTtannmnuecKy:o r’MAPON30IAIIMIO, YCTAHOBJIEHHYIO CO CTOPOHBI 3aChIII-
KU WJIM BOJbI, 3aIIMITAIOT TOPKPETOM IO CTaJIBHOM CETKE, a B IIOMeNle-
HWM IIOKPBIBAIOT AHTUKOPPO3UOHHBIM JIAKOM.

HaubGonbinee paclipocTpaHeHHE B BOJOXO3AMCTBEHHOM CTPOUTEN -
CTBE ITOJIYYWIIM OKpacoyHasi ¥ oKJleeuHasl TUIPOU30NSAL UM, BEITOIHEH-
Hble Ha OCHOBe OMTYMHEBIX MaTepHANlOB.

MonTaxHag wiomaaka. J{ns peMOHTHBIX paGoT 1 pasrpy3ku o6opy-
OBaHUS ¢ TPaHCHOPTHHIX IUIaThopM NpenHa3HaueHa MOHTaXHas TUIo-
wanka. Ee oObIYHO paclionaralor B Toplie MallMHHOIO 3aJ1a CO CTOPOHEI
HOABE3MHBIX MyTei. B MAIIMHHBIX 3a1aX JIMHOM Gonee 60 M 1 Ipu 601b-
1IIOM 00beMe PEMOHTHBIX paboT, IPOBOIUMBIX B CXXaThlE CPOKU, IIPENYC-
MAaTPHBAIOT ABe IUIOIIAIKY; B cy4asgX, KOTAa JUis MOHTaXa U peMOHTA
060PYAOBaHUSI MOXHO UCITIOJIb30BATh IPOXOIBI MEXY arperaraMu, cire-
[IMaJIbHble MOHTAaXHBIE IUIOIAIKY He YCTpanBaloT.

B 30anusx cmanyuii hazemro20 muna B XauecTBE MOHTAXKHOM ILTOMIAN-
KU MCIOJNB3YIOT yYacTOK IToJIa MalUMHHOTO 3ajla, pa3Mepbl KOTOPOTO
JOJKHBI ObITh OCTATOUHBIMU JUISI Bhe3/a Ha IUTOIAAKY TPAaHCIIOPTHOMN
MaT¢OPMBI C HENbIO pa3lpy3KU MIIM NMOIpy3Ky arperarta.
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B 30anusx nacocuvix cmanyuit kameprozo muna MOHTaXHYIO ITTONIA -
Ky OOBIYHO IIPEAYCMATPUBAIOT Ha YPOBHE 3eMIH. [1oniaska nepekphl-
BAET YacCTh ITOA3EMHOM KaMephl, B TIpelelaX KOTOPO 0ObIYHO pa3Mellla-
IOT BCIIOMOraTellbHOE oGOpYyNoBaHME: HAcOChl IpeHaXa, IMPOTUBOIIO-
XapHBle M TexHuuecKoro BogocHa6XeHust (TBC), ¢unbTpel, HEGONb-
LIMe ckiaambl maTepuanos. Ecid BblcoTa TOA3EMHOM YacTH KaMmephbl
MeHee 2,4 M, To 06BEM O e PEXPBITHEM MOXET OBITh 3aCHIIIaH I'paBe-
JNUCTBIM IPYHTOM, TaK KaK HEOOCIY:KMBaeMOe ITIOMeII[EHUE OYIeT UCTOY -
HUKOM CBhIPOCTH.

B 30anusx nacocusix cmanyuii, 060py0o8anHbIX 8epmUKaIbHbIMU a2pe-
2amamu, OOBIYHO IIPEAYCMATPUBAIOT JBE MOHTaXHBIE IUIOINAIKU HA
YPOBHSAX IIONIOB HACOCHOTO IIOMeENIeHN M MalUMHHOro 3ala. MoHTaX-
HYIO IIIOIIANKYy HACOCHOTO ITOMENEHMS UCIIONB3YIOT KaK MepeBaoy-
HBIA IYHKT JUIST 9BaKyallu¥ 4yepe3 MOHTaXHBIM JIOK PEMOHTHUPYEMOTO
obopynoBaHMA, pexe — IJIs BBITOJIHEHUS PEMOHTOB. B 30He MoHTaxX-
HOM IIIOIAIKYM Pa3MEIAlOT 1IaXThl KOHTPOJBHBIX I'PY30B JUISE UCIIBITA~
HUA Tl U KpaHOB Ipy30I101beMHOCTBIO 0 20 T, a TAKKE YCTaHABIHU-
BAaJOT BCIIOMoraTelIbHoe 060pyIoBaHUE.,

PasMepbl MOHTaXHOM IUIOI[aAKM MAIIMHHOTO 3ajia IOJIXHBI
06ecneYruTh BO3MOXHOCTb PACKIIAKM B 30HE IEACTBUA KPaHa OTHO-
ro UJIM ABYX MOHTHUDPYEMBIX arperatoB (cor7lacHO KalleHJAapHOMY
rpaduKy MOHTaXHBIX paG0OT UJIX PEMOHTORB), COCTOSALIMX U3 pOTOPA,
cTaTopa, BepxHell U HUXHEN KpeCcTOBUH 2JeKTPOIBUTATENSE, BO3IY-
XOOoXJIaAUTENeid, Bana U paboyero Kojeca Hacoca, 31EMEHTOB KOP-
Tnyca Hacoca, TpaHCIIOPTHOM miargopMBbl (60AblIerpy3HbI aBTOMO-
OWJb WM Tpeiiiep) M MOHTaxHoro moka. [Ipu 3ToM YYMTBIBAIOT
BO3MOXHOCTDL MCIIOJIb30BaHUS THE31 HEMOHTUPYEMBIX arPEraToOB U
MPOXOAOB B KaueCTBe BpeMeHHbBIX MOHTaXHBIX IIoIanoK. [Tpoxos
MeXIy PasIoXeHHBIM 00opynoBaHMEM He JONXHB OBITh MeEHee
700 mM. Kpome Toro, Ha MOHTaXHOM IJioIAnKe TaKUX CTAHIIUHA
MIpeayCMaTPUBAIOT aHKEePHbIe MEeTIH IS 3aKpeIlieHUsd THAPOAMHA -
MOMEeTPOB ()i UCIIBITAHMS MOCTOBBIX KPAaHOB I'DY30IIOAbEMHOCTBIO
6onee 20 T), cTalibHble KOHTPOJbHBIE IUIUTHI, 3afejlaHHBIE B ITON
(1 MoHTaxa paboyero Kojieca MMOBOPOTHO-JIOINACTHOIO Hacoca),
OTBEPCTHE B IOJY [Jis YCTAHOBKHU B BEPTHUKAJLHOM IIOJIOXEHHHU PO-
Topa 9NeKTPOABHUraTeNisl, a TAKXe MOJBOJ CXATOr'0 BO3/lyXa Ha AaB-
neygue 0,6...0,8 MIla, anexTposHepruu, Macja, TEXHUUECKH YUCTOMR
BOJABI U JIp.

IMupuHy MOHTaXKHOM IIoUIanKX 0OBIYHO IPUHUMAIOT PABHOM 1K -
PHMHe MalIMHHOIO 3ana, a JJIWHY — [oJIyTOPHOMY PAacCTOSHUIO MEXIY
OCSIMH arperaTosB.

MorTaxHbsie HOKA. /15 mogbeMa o60pynoBaHMs U3 3aITy0IeHHBIX
HacOCHBIX ITOMENIEHW A Ha MOHTaXXKHYIO IITOIIAIKY B MEXIYITAXKHBIX ITe-
PEeXpPBITUSAX [IPEYCMATPUBAIOT CIIEIHANIbHBIE MOHTAXHbBIE JTIOKU, (op-
Ma ¥ pa3Mephbl KOTOPBIX 3aBUCST OT rabapUTOB IPOHOCUMOTO 000PYIO-
BaHUs ¢ yuyeToM 3aliaca (He MeHee 300 MM).

TIpoeM MOHTAXHOTO JIOKA KelaTelbHO 3aKPHIBATh CIEIUANbHBIMUA
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CBCMHBIMU IUIUTAMHU, ITO3TOMY €r0 ILIONIANb MOXKHO MCITONIB30BATH IS
peMOHTa 000opyIOBaHUSI.

IlepexpbiTus. KoHcTpykumu nepexpbITH 3aBUCST OT ITPOJIETA U pac-
YEeTHBIX Harpy30K, KOTOPHIE JOJKHEL OBITH Oofpe/ie/ieHbl Ha OCHOBaHUU
NIpUHATOR CXeMBl MOHTaXa M pacKJIagK!l MOHTUPYEMOIO obopyaoBa-
HHA. [lepexphITUS MOHTaXHBIX MJIOLIAIO0K, MAIIMHHBIX 3a]I0B U CJy-
XeOHBIX NMOMeNIEHUI MOTYT OBITH U3 MOHOJIMTHOIO Xejie300eToHa,
COOPHBIMH WM cOOPHO-MOHOJUTHBIMU C NMTPUMEHEHUEM TUITOBBIX Xe-
J1e300€ TOHHBIX 27IEMEHTOB 3aBOACKOIO U3TOTOBNIEHHA.

HauMeHblIyI0 MaTepHaoeMKOCTh UMEIOT GAIOYHBIE MepEKPHITHA,
COCTOSILIIME U3 [MABHBIX X BTOPOCTENTEHHBIX 6aJI0K U OTHOCHTEILHO TOH-
Ko mnuTeL. ['naBHbIe 6anku BeicoTo# (0,1...0,12) /, rne / — mponeT 6an-
KUY, Ha KOTOPBIH OIMPAaIOTCs 3JIeKTPOABUTATEIM OCHOBHBIX BEPTUKANb-
HBIX arperaTos, ycTaHABJIMBAIOT ITOIlepeK 31aHUs ¢ 3allleMIIeHUEM B cTe-
Hax ITOA3€MHOM 4YacTW 37aHMs. BropocreneHHBle Oalkul BHICOTOM
(0,07...0,1) /yknanpiBaloT HepreHAMKYIIPHO IIaBHBIM GankaM. Tomu-
Ha IUIATHI MEPEeKPhITUSA 3aBUCUT OT HPOJIETA M HAIpy3KH, OOBIYHO €€
MpUHUMAIOT paBHoit 1/20 nponeTa, Ho He MeHee 10 ¢M IIpU Macce Haco-
ca WX sJieKTpoaBurarensd 1o 51, 12...15— g0 1511 15..20 cM — nipu
Macce 6ojsiee 15 T. banouHoe nepeKprITHE HEAKOHOMUYHO MIPK YCTaHOB-
Ke Ha HeM BepTUKANbHBIX 3JEKTPOABUTarelicil MOIITHOCTBIO Oojee
7,5 MBT ¥ BecbMa TpynoeMKo Iist poBelieHKst padoT. [loaToMy B roc-
JieHee AeCATUIIETHE BCE Yallle Tl IIPUMEHSTE 6e30a104HbIe cOOpHO-
MOHOJIUTHBIE NepeKprITUs. Hauboee npocToe KOHCTPYKTHUBHOE pelile-
HUE TaKOTO MepeKPhITUS 3aKmodaeTcs B cnenytoeM. Ha Hecyiue 6an-
KU WK CTEHH 3[aHUS YKIIAAbIBAIOT COOPHEIE XeJie300€TOHHBIE TUTUTEL.
B uBsI Mexny HuMu (tivprHa 10...20 ¢cM) ycTaHaBIMBAIOT apMaTypHBIE
KapKachl 4, ecld HYXHO, — TOpPU3OHTANBHEIE apMUPOBAaHHEBIE CETKH,
HnocJje 4ero KOHCTPYKIMIO 3aMOHOIMYMUBaKOT. [To Takoi cxeMe BBIITION-
HAIOT TEPEKPHITUS IPOJIETOM 10 6 M.

CGOpHO-MOHONMMTHBIE MEPEeKPHITUS clioXHee: Ha Hecyllue Oanku
WM CTEHBI 31AHUS YCTAaHABIMBAIOT HeCyllye apMUPOBaHHbBIE (PepMBI
BelcoTo# (0,12...0,15) / ¢ 3a6eTOHUPOBAHHBIM HUXHUM IOSICOM, CHO-
COOHBIE BLLIEPXATh HE TOJIBKO COOCTBEHHYIO MacCy, HO M CBEXEYIOXeH-
Hbli 6eToH. [Ipy M3roTOBIEHUH apMUPOBAHHOM dhepMe NpUIaIOT 06paT-
HBIA Hporud, yToOkl NPU 3arpyKeHUU €€ TIOJIYYUTh TUIOCKUI MOTOJOK.
OO0bIYHO apMUpOBaHHBIE (pepMBI IPUMEHSIOT [UIs IIEPEKPBITUSA MPOJie-
TOB 110 18 M.

Hcnonb3oBaHue MEXTY3TaXKHBIX TEPEKPHITHIA B Ka4ecTBe (pyHAaMeH-
TOB HOI BEPTUKAIBHEBIE 3JIEKTPOABUTrATENY JIOMYCKAETCd B TOM cliydae,
€CII1 KX MOTIIHOCTD He IpeBbliiaeT S MBT, a 1yHa nepeKphITid He Goriee
9M. [Ipu ycTaHOBKe Ha IIepeKpHITHE 3JIEKTPOABUTrATENEN MOIIHOCTHIO
6onee 8 MBT wiu npoleTe Gojiee 9 M HpelycMaTPUBAIOT CHEIMATBHEIE
MOJIIepXUBAIOIIUE KOTOHHHI (I10 4...6 Ha arperar), a Hpy 60Jib1Iei Molll-
HOCTH — CHelMaNbHbIE IIMINHApUYecKre GYHIAMEHTEL.

CayxedHble MocTHKH. /{7151 Tpoxona yepe3 TpyOOIIPOBOIEL, 0OCITYXKH -
BaHUg BEPXHUX IOMUIMITHUKOB BEPTUKANBHBIX HACOCOB M ITPUBOIOB
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3aIBIDKEK, PACIIONOXeHHbIX Ha BeicoTe 6oiee 1,4 M, a Taxoke IS Tpo-
KJIAIKA Kabele W Opyrux ieleil HEOOXOMUMBI CIyXeOHbIE MOCTHKH.
MuHUManbHas LIMPUHA MOCTHKA, UCITOJIB3YEMOTO TOJIBKO [UI TIPOXONa,
JIOJDXHA GBITH He MeHee 800 mM. I1py ycTaHOBKe Ha CIIy>KeOHOM MOCTHKE
wKadoB ¢ dNeKTpoobopynoBaHneM, BCIIOMOTATEIbHBIX HACOCOB, Mac-
JIoHanopHoif yctaHoBKY (MHY), BEHTUIATOPOB U APYToro 06opynosa-
HUA LIMpUHA MOCTHKA OTipefieNisieTcsl TabapuTaMy 000pyAoBaHUs U 10~
IIyCTUMBIMU TipoxomaMu. CryxeGHble MOCTUKU JOJKHBI UMETh yH06-
HBlE BBIXOJ(bl Ha MOHTaXHBIe TUIONIANKM WM B JieCTHUUHBIE KIIETKH, a
TAKKe CIYCKK K OCHOBHBIM U BCIIOMOTaTeJibHBIM arperaTaMm.

KoHeTpyKius cnyXeGHBIX MOCTUKOB 3aBUCUT OT MX Ha3HAYEHUS.
MocTikY, NpeaHa3HaYeHHbIe TOAbKO I IIpoXofa OOCIyXHUBAIOIIETO
[IEPCOHANA U IIPOKITaIKU Kabeneif, 0OOBbIYHO U3TOTOBIISAIOT U3 CTAIBHBIX
NIpOKATHBIX MpoGuieil: CTONKY, 3aMOHOJIMUEHHBIe B OETOH ITEPEKPHI-
TH$, TIPOTOHBI U3 LIBEJIEPOB WU ABYTaBPOB, MEXIY KOTOPBIMU MOTYT
OBbITD YJIOXKEHBI KabeNd, U cCheMHOE TIOKPBITHE 13 pUpIEHOH TUCTOBOI
ctayu. CiyxXe6Hble MOCTUKHU [UIsL YCTAHOBKU 06OPYIOBAHNS, OCOGEHHO
Tsoxelisix MHY, Kak npasuno, npeicTaBleHbl cOOPHBIMY WU COOPHO-
MOHOJIMTHBIMU KOHCTPYKIIMAMH.

IIpoxoawl. B HacOCHBIX CTAHIIUSIX AOJKHBI ObITh OOECIIEYEHBI CliEy-
Ione MUHUMAJIbHO HOIYCTHUMBIE IIPOXOIbI: MEXAY psANaMy arperaTon
(byHmaMeHTaMU1 UK KOpIlycaMy MallMH) ¥ MEXIY PSIAaMU arperaToB ¥
CTPOUTENBLHBIMY KOHCTPYKUUSAMYU — HE MeHee 1| M IpYM HalpsCKeHUU
anekrpoasuraresiet go 1000 B u 1,2 M — 6onee 1000 B. Tonyckalorcs
MECTHbIE CYKEHUS TIPOXOI0B:

MEXIy BbICTYNAIONMMY YacTAMU MalUH ¥ CTPOUTENbHLIMU KOHCT-
pykuyusMu — 10 0,6 M;

Mexy KOMIIpeccopaMyl — He MeHee 1,5 M;

MeXJly arperatamMy ¥ dacamoM (JIMieBasg cTOPOHA OOCIYXVMBaHUs)
TyJIbTa YIPABIeHUs UM I1[UTA YTIpaBJIEHU — He MEHee 2 M;

MEXIy TOPLIOM ILKTA ¥ arperaTaMy — He MeHee 1 M;

MeXy TONBYDKHBIMUM yacTMU TEIUIOBBIX ABMIaTelicll — HE MeHee
1,2 M;

MeXIY psiaMy 1kadoB ¢ 2JIeKTpoobopyAOBaHNEM U JacTAMU 371a-
HUS — He MeHee | M IIpY OJHOPSITHOM DACIIOJIOXKEHUH LIKadoB U He
MeHee 1,2 M nipu asyxpaaHoM. [¥piHYy KOpHIOpOB YNpaBleHuUs, Iae
HaxopsTcd TIpUBOMLI BHIKIIOUATeNlel MM pasbeAMHUTENIEH, COOTBET-
CTBEHHO YBEINUNBAIOT K0 1,5...2 M.

Ilpy ycTaHOBKe 3JIEKTPOpPACIIPEAENUTENBHBIX YCTPOACTB U TpaHC-
(bopMaTopoB B OTAEIBHBIX IOMEILIEHUAX IPOXOALI NOXKHBI ObITh He Me-
Hee 0,6 M TITIOC JUTMHA BBIKATHOM TeNleXX KU AN OXHOPSIIHOTO UCTIONHE -
Hyg 1 0,8 M TUTIOC JUIMHA BBIKATHOM TeJieXXKW IJs1 ABYXpsimHOTo. Iipu
3TOM JOJDKEH OBITh COXPAHEH MPOXOI MEXIY IIUTOM U BHIKAUEHHOM Te-
JexxKoi. Bo BeeX cyyasix Iy pyHA IIPOX071a He TOJIKHA ObITh MEHEE pas3-
Mepa TeJleXXKU 110 JaroHany.

Ipu crienanbHOM 060CHOBAHUM (BO3MOXHOCTb PEMOHTA M O6CITy-
KMBaHUS) NIPOXOABI MEXY psaMU arperaToB, a Takke MeXIly panaMu
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arperaToB M CTPOUTENIbHBIMU KOHCTPYKIUAMHU 31aHUST MOTYT OBITh CO-
KpaiieHsl 10 0,3 M 11pu BelcoTe MalllMH 10 | M OT YPOBHS 110Jia ¥ HE Me-
Hee 0,6 M TIpH BBICOTe MalllH 6oJiee 1 M IpY HATHYUY TIPOXOA ¢ APYTOH
CTOPOHbBI MAaLIVHBL.

Arperarsl MOLIHOCTBIO 10 10 KBT MoXHO pasMeaTh Y cTeH 3MaHUS
WM Ha KPOHLUITEHHaX.

Ha ongnoM ¢yHIaMeHTe pa3pelileHO ycTaHaBJIMBATh 1Ba arperara Ma-
JIOM MOI[HOCTH (HanpspkeHueM 10 500 B u quaMeTpoM HarpeBaTellbHO-
ro natpy6ka no 100 MM) nipu yCloBHM, UyTo BOKPYr ¢dbyHIaMeHTa OYyIeT
OocCTaBJieH MpoXoJ He MeHee | M, a paccTOSIHUE MEXIY BbICTYHAIOIIUMU
yacTIMU arperaToB 6ymeT He MeHee (0,3 M.

[Ipoxonsl MeXIy HacOCHBIMU arperaTaMu yBEIUYMBAIOT: 171 TOpU-
30HTANBHBIX arPEraToB — II0 YCJIOBHUIO JeMOHTAaXa poTopa 3€KTPOIBU -
raTels 6e3 pa3dboOpKU cTaTopa (eclid 9T0 TpeGyeTcs 0 TEXHUUECKUM YC-
JIOBUSIM HA PEMOHT SNIEKTPOABUTATENS), I BEPTUKANBHBIX arpera-
TOB — TIO YCJIOBUIO KOMIIOHOBKV M30THYTHIX HOABOIAIIMX TPYO MK Ka-
MEpPHBIX MOJBOJOB ¢ YyYeTOM MHUHUMAIBHO [OIYCTUMBIX TONIIMH
pasfenuTeIbHBIX OBIKOB. 11pu JUTMHe 31aHu il HACOCHBIX CTaHIUMA Goliee
100 M mpenycMaTpUBalOT MPOE3bI JISI 3NIEKTPOKAP MM TPaHCHOPTHBIX
TEJNEeXKEK.

BbicoTy MallIMHHOTO 3aJ1a, 060PYI0BaHHOI0 O beMHO-TPAHCHOPT-
HBbIMM MEXaHM3MaMy, ONpPEeACNHdIOT ¢ YYETOM BO3MOXHOCTU ITOTPY3KU
000pynoBaHU Ha TPaHCHOPTHYIO nnatdgopmy. I1pu 3ToM n0IKHEI OBITH
cOOJIOEHEI CENYIONIME 3aITachl: HPU MPOHOCe IPy3a HaJ 060pyI0BaHy -
€M C ITOMOIIBIO THOKKX cTpolr 0,5...0,7 M (IIMHY CTPOIT OIIpeneisiioT Uc-
X051 M3 YCIOBUS, YTO YroJl oxBaTa jeTaly TMOKMMHU cTporaMul paBeH
60°); To Xe, MPH KCIONb30BAHUM XecTKoro Kpermenud 0,25...0,35M
(Tak IpOHOCAT JUIMHHbBIE BaJIbl BEPTUKANbHBIX HACOCOB); IIPU IIPOHOCE
000pynoBaHusd Hall HEPEKPHITUAMU U ITPU YCTAHOBKE Ha TPaHCIIOPTHYIO
miaTgopmy 0,3 M; MeXIy IPOHOCUMBLIM 060PYIOBaHMEM U BRICTYIAIO-
UMY YacTaMU 34aHud 0,3...0,5 M.

B cnyyasix, Korna BepxHas oTMeTKa GpyHIaMeHTHOM M ThI MaLIXHEL
HaXO[uTcs BBILIE WY HUXe OTMETKH 1ToJia Gosee ueM Ha 400 MM, BOKpYT
Malll¥HbI IpeycMaTpUBaIOT HECTOPAEMYIO TIOIAIKY LIMPUHOM HE Me-
Hee 0,6 M. Eciu ee pacrronaraloT Ha Beicote 0,4...2 M HaJl ypOBHEM I1071a,
TO YCTpauBaloT IlepUiia, a IIpU O0JiblIel BRIcOTe — Hepuiia 1 60pTOBbIE
Gapbepnl. [ BXoma Ha IJOINAAKY OOCAYXKMBaHUA IIpeayCcMaTpUBAIOT
JIECTHUILbI.

JlecTHHURBI, Tpanbl, cTpeMARKH. OCHOBHBIE TECTHUILI, PACITONOXKEH-
HbIE B JIECCTHUYHBIX KJIeTKaX, HPOEKTUPYIOT U3 CTaHJapTHBHIX COOPHBIX
KeJIe300e TOHHBIX Mapireil Wid OTAeNbHBIX CTYNEHe!, YKIaablBaeMbIX
IO CTANIbHBIM KOCOypaM. YKIIOH Mapiiia IIpuHUMaloT 1 : 2, Ho gjonycka-
J0TC M 6oJiee KPYThle JieCTHUIIBL € YKJIoHoM 1:1,751 1:1,15. DTuM yxio-
HaM cOOTBETCTBYET BbIcOTA cTyNeHei 15, 16 1 17,3 cMm ummpunoii 30, 29 u
26 cm. [IupuHa Mapira MoxXeT 661 90...220 ¢M, TUIOIAIKN — He MeHee
IIMPUHBI MaplLiIa.

JlecTHUIBI U MTogbeMa HAa 000pYIOBaHUE M CIYXeOHBIE MOCTHKHI
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M3TOTaBIMBAIOT U3 COOPHOTO XeIEe3006TOHA MM U3 CTANIBHOTO ITpoKarta.
[1pu 3TOM fOITYCTUMBIE YIB! HaKI0Ha lecTHUIL o = 20...50°, minprHa He
MeHee 700 MM, BblcoTa cryrneHeid 170..190 MM (1 BHYTpEHHMX) U
125...165 MM (/151 HAapYXHBIX).

751 o6CNyXKMBaHUA PeNKO ITOCCUIAEMEIX IOMENIeHUI BMECTO JIeCT-
HML[ ycTaHaBiauBaooT Tpambl (o= 50...75°) WIM Tpanbl-CTpeMSHKU
(0. =75...90%).

[TaHmychl, WX HAKJIOHHBIE [IOCKOCTH, MPUMEHSIOT IPU yTIje Ha-
KJIoHa Jio 15°. MuHMManbHas utipuHa ux 750 MM [TpH OHOCTOPOHHEM
OBXeHHHU ¥ 1100 MM ipu aBycTOpOHHEM. BrIicoTa mpoema 2200 MM, yk-
JIOH IMaHIycoB IS che3na TpaHcnopTa He kpyye 1 : 10.

JIndTel. B 3arny6iaeHHbIX (6oyee 12 M) 31aHUAX HACOCHBIX CTaHIIMK
[peaycMaTpUBalOT Ipy3oliaccaxXupckue NUTHL. [laxTel nudToB, Kak
npaBUIIO, BIIOKUPYIOT ¢ IECTHUIHBIMU KJleTKaMK. Ha KaXkIoM aTaxe Me-
pen M TOM IpeycMaTPpUBAIOT TpY30BbIe TUIOLIanKU. Boixon u3 nudra
Ha JIECTHUYHYIO TuTomanky 3ampeiteH. llaxty mudra 1 ero MaurmHHoe
ITOMeIleHHE BRITOIHSIOT U3 HECTOPAEMBIX KOHCTPYKIIUHA.

Bopora, npepn, okna. J[n4 nogaun oOOpyHOBaHUSA Ha MOHTaXHBIE
IUIOIA0KHM 3aHWI HaCOCHBIX CTAHIMW YCTaHaBIMBAIOT pasfBUKHEBIC
WIK pacllalliHple BopoTa pasMmepoM 3x3,3; 6x3,6; 4x3; 4x4,2;
48%x54 u 4,7x35,6, olipenendeMbIM rabapuTaMy 0OOOpYIOBaHUSA U
TpaHCIIOpPTHOM TutaTgopMbl. KpoMe Toro, lperycMaTpuBaloT cllel i Hallb-
Hble BXOIHBIE ABEPH B IIOMEILIEHUS, B CNIyKeOHble IIOMEIIEHNS 1 Ha Jiec-
THUYHBIE KIIETKH.

MauruHHbIR 327 U CIyXeOHble ITOMENIeHMs, KaK IIPABUJIO, HMEIOT
eCcTeCTBEHHOE HEBHOE OCBellleHHe Yepe3 OKOHHbIE TIPOEMBI, IIIOoaab
KOTOpBIX cocTapIsieT He MeHee 12,5 % mionany moa, a Ha JECTHUYHBIX
KJIeTKax U B ApYTUX CIYXeGHBbIX MTOMeNIeHUAX — He MeHee 8 %. s
OKOHHBIX IIEPEIUIETOB PEKOMEH/IYIOT UCI0Jb30BaTh CTAIbHBIE THYTHIE
WJIK IIpoKaTHble Tpoduiy. /lepeBsHHbIe MepeIUIETH IIPUMEHSIOT TOJb-
KO Ha MeJIKUX cTaHumsaxX. OKHa HOJIXHBI UMETh IBOMHOE OoCTeKIIEHUE,
ecJIM cpefHsia HapyXHasd TeMIeparypa Haubolee XOJOAHOW MATHIHEB-
K HUXe —6 °C; BO BCBX OCTANBHBIX CIIYYastX, a TAKKE B IOMELIEHUAX C
HEHOPMUpPYEMBIMU TeMIIEpaTypHBIM W BIaXHOCTHBIM peXHUMaMH —
omuHapHoe. [Ipu cneunanbHOM 00OCHOBaHUMM AOIYCKAaeTCHd IMPUMEHe-
HMe B KaYecTBe 3alOJTHUTENII OKOHHBIX IIPOEMOB CTEKIONPOPUINTA U
CTeKJIOXeJe300eToHA.

IepemieTs! MOTYT GBITh TIIYXMMH, €CIIU IIPOEKTOM He MPEAycMOTpe-
Ha ecTecTBeHHas BEHTWIS LKA momelleHuil. [Ipy uclionb30BaHUMM OKOH
IUTST IpOBETPHBAHMA ITOMEIEHUN Ha BBICOKO pacllOfIOXEHHBIX OTKpHI-
BaoIuxcsd OKHaX CTaBAT MEXaHU3MBI /151 OTKPBITUS KX C ITOJIA.

B moMeneHusX, Toe paciioNioXeHb] pacpedeIUuTeNbHbIe yeTpoiicTBa
(PY), oxoHHBIE TPOEMBI HE IIpeaycMaTPUBAIOT.

IIpoTuronoxapHsie TpeGoranus. Bee moMeneHusi cTallMOHAPHBIX Ha -
COCHBIX CTAHIMI JOMXKHBI MMETh He MeHee 4eM II cTeneHs orHecToliKo-
CTH.

CTpouTeNibHbIe KOHCTPYKIUU 38aHUH BBIIIONHSIOT U3 HECTOpaeMBIX
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WY TPYAHOCTOpPAaeMBIX MaTepHaloB, IIpeaesl OTHECTOMKOCTA KOTOPLIX
HOJKEH OBITh He MeHee: HeCyILMX H CAMOHECYILMX CTeH — 2 4; MeXIy-
9TAXHBIX NOKPEITUX — (0,75 4. KpoBNY MOKPEITUH, OKHA, NBEPU, [1OJIbI
U OTIIEJIKY CTeH MOXHO BBITTONHATD U3 CCOPAEMbIX MATEPHUATIOB.

3anrybneHHble 30aHUsA HAaCOCHBIX CTAHIUNA, 0COBEHHO ¢ MeXKIYITaxX-
HBIM IEPEKPLITUEM Ha YPOBHE 3eMJIH, OJDKHBI UMETh HE MEHee IBYX 9Ba-
KYyalMOHHBIX BbIXOIOB IpY JIMHE 3MaHUs 6oiee 18 M. 3a 3BaKyallMOHHBIMN
BBIXOJI MOXKHO CUMTATD BCAKYIO JIECTHUILY ITUPHHOM 6oiee 700 MM ITpH yIvie
HakJIoHa MeHee 45° wiu 6ojiee KpyTYIO JIECTHHULLY, €CTH YUCII0 paboTaloIIMX
B 3am1y0JIeHHOM IToMellleHMH He ITpeBbiiraeT 10 yejt.

ITomerenne PY 1o/XHO MMETh oM H BbIXO ITPY IJINHE ITOMeELIEHUS
o7 MuBa — ot 7 1o 60 M. [IBepy 13 PY H0JKHBI OTKPBIBATHCSA HAPYXY
WY B IpYyTYe MOMEILEHUS, eCTU OHY BHIIIOJHEHBI U3 HECTOpaeMbIX Ma-
TepHaJloB U He COJIEPXKAT oTHe- U B3phIBOOIIACHBIX ITPeIMETOB.

B noMenieHusIX, rae paGoTaloT ¢ XXKUAKUM TOIUIMBOM M MacliaMu, yc-
TaHABJIMBAIOT ITEHHbIC OTHETYIIMUTENM WIM IIeHOTOHHblE YCTAHOBKM, a
TaKXe IoXapHble TUAPAHTHI 1) TYIIEHU oXapa paclbUIeHHOR CTpY-
el.

Ornenounsie padoThl. B rIpoM3BOICTBEHHBIX IMOMEIEHUIX 3MaHUA
HaCOCHBIX CTaHITUI B 3aBUCUMOCTH OT UX Ha3HauyeHUS U KJ1acca Coopy-
XEHWI BBIMTOJIHSAIOT CIEeAyIolINe OTHelouHble paboThl. BHyTpeHHUe
MMOBE PXHOCTH KMPITUYHBIX CTeH ITYKATypsAT, KpoMe TpaHcdopMaTop-
HBIX KaMep; OeTOHHbIE ITOBEPXHOCTHU lIMAKIIOIOT, IIBbI MaHeNbHbIX
CTeH 3aTUPAIOT IIpy MOHTaxe. [lociie BRITOJIHe HUS ITOATOTOBUTEILHbBIX
paboT ITOTONKY U BEPXHIOIO YacTh CTeH OKpallMBalOT KJeeBoM Kpac-
KO, a ITaHe Y cTeH Ha BBICOTY H0 2 M — BJlaroctoiikoit kpackoii. Cre-
HBI ¥ [TOTOJIKM 3JIEKTPOTEXHUUECKUX MMOMEIeHUH OKpaIlllNBaloT Kiee-
BBIMHM KpacKaMM CBETJBIX TOHOB, a JUCIETYEPCKUNA ITYHKT — MacJs-
HBIMU KpackaMmu. B caHyanax cTeHbI 0OUILIOBBIBAIOT IVIMTKOM Ha BHI-
COTY He MeHee 2 M.

[Tonbl Ha MOHTaXHO TUToLIANIKe GeTOHHBIE, B MAllITHHOM 3ajie 1 Ha-
COCHOM IIOMeIlIeHUY K€ paMydecKas INIUTKa, B KaMepaX TpaHchopMaTo-
poB U PY 1oJIBI LieMeHTHBIE ¢ JkeJle3HeHEeM, B IUCIIeTUYEPCKOM ITYHKTE U
KabuHeTax NMHONEYM WY rapkeT. B roMellleHnsx, TOe paciioioKeHb
HACcOCHI WJIY BO3MOXHO cUCTeMaTUYecKoe IIolTajaHye BOIbl, HallpuMep
IIpH MbIThE, IIOJbl [eNaloT BOAOHEIIPOHMUIAEMEIMH C YKIOHOM
0,001...0,005 K BomOCHMBHHIM JIOTKaM WIM TparaM. Ilosbl B KaMepax
TpaHcdOopMaTOpoB HOLKHH MMeTh YKIoH 0,02 B cTopoHY MaciolpHUeM-
HUKOB.

@acallbl U3 IITYYHOTO MaTepUaa (KUPITAY, IMIBHBII KaMeHb), KaK
MIPaBUIO, He IUTYKATYPAT, HO BBIIIOJIHAIOT € MMOAOOPOM JIULEBO TOBEP-
XHOCTH U pacliuBKoM IBoB. LLITyKaTypuTh paspellleHO TOJIbKO LIOKOJIb
3IaHHA, OTKOCHl OKOHHBIX M JABEPHBIX IIPOEMOB, a TaKXe HeOONbIIMe
YYACTKU CTeH (HenoGOphI) U BBITOJHEHUH CTeH U3 CTEHOBBIX ITaHe-
JIEW.

PacueTsl 3annii HacocHbIX cTaHUwiA. HazeMHy10 YacTh 31aHMIt CTaH-
LM PAacCYMTHIBAIOT aHAJOIMYHO OOLIYHOMY ITPOMBIIUIEHHOMY 371a-
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HMIO, a ITO/3eMHYIO — TMIPOTEXHUUECKOMY CoopyXeHUI0. Harpysku u
BO3ACHCTBYA Ha 3[aHUA HACOCHBIX CTAHUMNA IPUHUMAIOT B COOTBET-
CTBMM C AeMICTBYIOIMMY HOPMATUBHBIMU IOKYMEHTaMU.

3naHUs] HaCOCHBIX CTAHIIMIA, KaK ITPaBUIO, pacCUUTHIBAIOT Ha YCTOM -
YUBOCTD (CIBUT U ONIPOKMIbIBAHME ), OOIIYIO IIPOYHOCTD B/IOJb U ITOTIe-
PEK ITOTOKa, MECTHYIO ITPOYHOCTD OTACNIBHbIX JIEMEHTOB 3IaHUS, B TOM
YyyClie ONpelesIAI0T IIpOrudbl U pacKpbITUE TPEIMH, a TAKXKe BO3MOX-
HBIE OCAJIKU COOPYXKEHUIA.

PacueTbt BHITONHAIOT OTAENbHO IS SKCIUTYaTaIMIOHHOTO U CTPOM-
TEJIBHOTO I1e pUOJIOB.

5.4. CNNYXEBHbIE NOMELWEHNA
CocTaB cnyxeGHbIX ITOMEIEHUIM 3aBUCUT OT IToa4i HACOCHOM cTaH-
LMY, MOII[HOCTY JIBUTraTesieil, cTerieHY aBTOMAaTU3alUU TeXHOJOTHYeC-
KHUX IpoiieccoB U Ap. OpueHTUPOBOYHO IUIOMIANb C1YKEOHBIX ITOMEILIE-
HUI MOXHO pUHKUMATD 110 Tabuie 5.2.

5.2. Pa3Mepsl H cOCTAB CIYXeOHBIX NOMEINEHHH BACOCHOM CTAHIMM

Opue}-rmponoq}{aﬂ IIo1Nanb TOMEIICHUH
TTomeineHue Bricora, M CTAHIWH, M

cpenHen KpPYITHOH YHUKAJIBHOH
KabuHeT HayambHUKa CTaHIMHU 3 12 15 20
O611ast KOMHaTa 3 15 20 25
CnyxebHoe TIoMeleHne (KOMHATa 3 — 30 40
i pabounx, UTP, TexHuveckmit
apXxuB, 6GUGIMOTEKA U T. 1.)
V3ern ¢cBA3U 3 — 20 25
PY Hanpskenuem 6...10 kB 3,6.4 — 20 (no 25

TIpoexTy)

KaGensHp1it nojxyarax 2,5 - — -
OreKTpoTexHU4ecKas 1abopatopust 3 - 30...40 40...60
MexaHudecKas MacTepcKas 3 — 25...30 30...40
Cxiiaf] 2/IeKTPOTEXHHYECK O 3 7 15 25
aTImapaTtypEl
Cxuian ruapoliexa 3 — 20 35
Kwncnorhas 3..3,6 — 3 5
AKKYyMYJISTOpHAS 3..3,6 — 20...40 70
TapnepoGHas 25.3 — 6 Jlse o 9
Hymeast 2,5..3 — Hse o 4 Ipe 1o 6
Tyaner 2,5..3 3 JBa 1o 3 Hdparmo 3

Ilomenienna A1 aKKyMYJATOpHbIX Oartapeil. Ha KpymHBIX Hacoc-
HBIX CTaHUUSAX, [Jie UMEIOTCH CUCTeMBI PEryJMpoBaHUS, HallpuMep
IpY YCTAaHOBKE JUCKOBBIX 3aTBOPOB, 3aKPHIBAIOIIUXCS IpH OTKII0Ye-
HMU 2]IeKTPO3HEPrUH, TpeayCcMaTpUBaloT MoMelleHUs aKKyMyIATop-
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HBIX DaTapeii, KOTOpBIE XelaTeJbHO YCTaHABIMBATh Ha IIepBOM 3TaXe B
TIOMEIIEHMSX C €CTECTBEHHBIM ocBellleHueM. JIBeput TaMOypa TOKHBI
OTKPBIBATHCA HAPYXy. B rmoMe1ie HUSIX /151 aKKYMYJIATOPHBIX YCTaHOBOK
oJJ1e pXXMBaloT TeMItepatypy He MeHee 10 °C, oToIUteHMe oCcylLlecTBIIs-
10T IIPYM TTOMOILUM KaJlopu(epHBIX YCTPOMICTB, NP 3JIeKTPOTIONOTPEBE
He006XomUMo IIpeyTIpeXaaTh ronagaHe UCKp Yepe3 KaHall.

PacnpepenntensHoe yerpoiicTeo. Ha ImpenBapuTe IbHbIX CTaIUSAX IPO-
eKTHUPOBaHUs I olipeneieHUs rabapuToB TOMEILeHUM, 3aHUMaeMbIX
pacripefeIUTeIbHbIM YCTPOHCTBOM U IIIUTOM YIIpaBieHUS! OCHOBHBIM U
BCIIOMOTraTeIbHBIM 0DOpyI0BaHMeM, ITOJb3YIOTCS CAEAYIONMMU PEKO-
MEHIAIMAMU:

B 3[IaHUSX HACOCHBIX CTAHIMI, 0OOpYmOBaHHBIX HU3KOBOJHTHBEIMU
9IEKTPOABUTATEIMU MOIITHOCTRIO A0 250 KBT, Kax IpaBwio, MpHHUMAIOT
ofiHo roMenieHye it PY Hanpsokenuem 0,4 KBT, a ipy BEICOK OBOIETHEIX
3JIEKTPOABUTATENSIX MOLLIHOCTRIO Goee 250 kBt — 2 kBt 1 60J1ee;

B 3aBMCUMOCTHU OT CXEMBbI JIEKTPHYECKUX COeIMHEH N, Y TTaBHOE OT
KaTeropu¥ HafeXHOCTH IToAavy HacOCHOM cTadiuu, PY HarnpsokeHneM
6...10 KB MOXeT cocTOSITh M3 OIHOM, ABYX WJIM YETBIPEX CEKIIMIA, a KaX-
Jad CeKLMA — U3 1IKadoB BBoJIa, TpaHCchopMaTopa cobCTBE HHBIX HYKI,
pa3psIHUKOB, TpaHchopMaTopoB HarpsokeHyst (1H) (B ciygae ripume-
Heuya TBY — o nBa TH), arperatabix 1ikadoB U KadpoB THPUCTOP-
HBIX BO30ynUTenbHbIX yeTpoiicTB (TBY) — no ongoMy mixadgy Ha arpe-
rat. Eciu Ha HacocHOM cTaHIIMM HECKOIbKO CEKLIMIA, TO IIpeaycMaTpy-
BalOT [OTIONHUTEIbHBIE 1IKa(pbl CeXIIMOHHBIX BhIKIIIOHaTeneil U pasbe-
JUHUTENEH;

B 3aBUCHUMOCTHU OT CXeMbI DJIEKTpHUEeCKUX coenuueHui PY ganpske-
HueMm 0,4 kB cocTouT U3 ogHOro Wiu ABYX 1IKa(oB BBOA, PACIIpEne M-
TeJIbHBIX KadoB, liKada ceXIIMOHHOTO aBTOMaTa, 1Ka(oB aBTOMAaTHU-
KY Y yIIpaBieHUS OCHOBHBIMUM HaCOCHBIMU arperaTaMu;

pa3Mephl 1IUTa YTIPaBIeHKS BCIIOMOraTe IbHbIM 060py10BaHUEM OIT-
pPEeNeAIOT B 3aBUCMMOCTH OT YHMCJIa arperatoB, UMEIOIIUX 2JIeKTPOIIPH-
BoJl (BEHTWJISITOPHI, KpaHbl, 3a/IBFDKKH, KOMIIPECCOpPBI, HACOCHEIE arpe-
raThl BCIIOMOTATELHBIX CUCTEM).

Yucio BBOmOB (OT OQHOrO 10 YeThIpeX) 3aBUCHUT OT KaTETOPUU Ha-
JIeKHOCTHU ITofavyy BOJbI, YMciia TpaHchopMaTopoB Ha ITOACTAHIUH, [~
HAaMUYeCKOM YCTONYMBOCTY CUCTEMBI 2JICKTPOCHAOXEHUS, 1OITYCTUMOM
CIUJIBI TOKa, ITYCKOBBIX pexXHMoB U ap. [1onpobHO 3ToT BOITpoc paccMoT-
peH B CllenHalbHbIX Kypcax. Ha rpakTrKe MOXHO IT0/1b30BaThCSA ClIENy-
IONIUMU PEKOMEHAAITUSIMMU:

Ha TpaHC(HOPMATOPHBIX ITOACTAHIMX YCTaHABIMBAIOT, KaK IIpaBUio,
OIVH CUJIOBOM TpaHCc(opMaTop, U TOJbKO A noTpeduTeneit 1 Karero-
PUU HaleXHOCTH Itomayy (cM. )i 1) pa3spellleHo ycraHaBIMBaTh nBa
TpaHchopMarTopa;

ONIVH BBOJ IPUHKMAIOT IIPY HAIMYUH OHOTO CHJIOBOTO TpaHchop-
Maropa IIpY YCJIIOBUM, YTO CHJIa TOKa He IpeBbicuT 1000 A Ipu HU3KO-
BOJIBTHBIX 3JIEKTPOIBUTATESIX MOIITHOCTBIO 10 5 MBT BKJIIOUUTENNBHO U
3200 A npu MolHOCTH 31eKTpoaBurareneit 7,5 MBt u 6ornee.
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Cuia Toka, A,
I=sN3U cosg,

rae N — cyMMapHas MOLIHOCTL arperaToB, NOACOSAMHEHHBIX K OMHOM CEKIIMHM LUMH,
kBt; U— HanpsixenHe, KB; cos ¢ — Koa¢dULHEeHT MOIIHOCTH, paBHLIit 0,8...0,92 nns
ACHUHXPOHHBIX 3JIEKTPOABUTaTeNiell (CM. KATaROTH aCUHXPOHHBIX 3JieKTponBHUrateseil) U
0,93...0,95 st CUHXPOHHBIX;

IBa BBOMa NPUHUMAIOT NpY HAIMYKUU [BYX WIM OTHOTO CUIOBOTO
TpaHcgopMaTopa ¢ paclllerleHHoM OOMOTKOM, ecik IO KaKoi-nubo
[IpUYMHE OIMH HEJOCTATOUEH;

YyeThIpe BBOMa JOMYCKAaeTCs IpUHUMATD [TPY HATUY KU JIBYX CHUJIOBBIX
TpaHCc(HOPMATOPOB C pacllerJieHHONH 0OMOTKOM.

CxeMBbl KOMITOHOBOK 3JIEKTpOMAIIMHHBIX TTOMENIEHMI JIJIs1 Hacoc-
HBIX CTAHIIUH] C arperaTaMy pasjinyHoit MOIITHOCTH [TOKa3aHbl Ha pUCYH-
Kax 5.14 u 5.15.

Mexannyeckne Mactepekue. I1101anb peMOHTHO MacTepcKoif Ip-
OJIXDKeHHO ofipelieistioT 1o tabiuie 5.2. [Inomanp MexaHuiecKol Mac-
TEPCKOU MOXeT ObITh COKpallleHa, eclli B paiioHe HaCOCHOU CTaHIIUM
OpraHM30BaH lEHTPAM30BaHHBIN peMOHT 0bopyroBaHus. B atom ciy-
yae cpelHue U KpyITHbie HACOCHBIE CTAHIIUK JOJKHBI MMETh OJMH-IBa
BepcTaka, KOMIUIEKT CliecapHOTO MHCTpYMEHTa, CBapouyHbIif arperar,
HeOOoJIblIVe TOKAPHBIN ¥ CBepIMIbHBIM CTAHKM U KOMIUIEKT CrieI[UaJlb-
HBIX NIpUCTIOCOOJIEHUM, HEOOXOAMMBIX IUI MOHTaXa U IeMOHTaXa OC-
HOBHOTO Y BCTIOMOTATEIbHOTO O00PYIOBAHMA.

[lomemenna Macnoxo3siicra. Ha cTaHiusax, 000pynoBaHHbIX BEpTH-
KaJIbHBIMU LIEHTPOGEXHBIMU HacocaMy Tvmia BII 1 oceBBIMM HacocaMu
tuna OTIB nipu nopaue Gonee 2,5 M3/c, IpeNyCMaTpUBAIOT ClIELUATb-
Hble TIOMeIeHUs: B 3JaHUAX HACOCHBIX CTaHIUM — IS pa3MeleHus
OrepalOHHBIX 0aK0B, MAaCIOHACOCOB, TIepeIBVKHBIX WIX CcTal[MoHap-
HBIX MAC/IOOYMCTHBIX MAIIUH (annapaTHas); Ha OTKpbITOM BO3/lyXe psi-
IIOM €O 3[IaHUEM CTAHIMU — CKJIA[bl Macjia U MIpU CHeIMaIbHOM 000-
CHOBaHMM CIIEIMAbHbIE 3TaHMSA MAc/OX03IMCTBA, TAe pa3MeILaloT Jia-
Ooparopuio, 06opyI0BaHKE N0 OYUCTKE Macjia OT BJlaru U MexaHuyec-
KUX TipuMeceii U, ecid 9270 HeoOxomumo, oOopyloBaHHE [I0
pereHepaiuy (BOCCTAaHOBIEHUIO) Macia.

Il

d

-
Puc. 5.14. CxeMa KOMIOHOBKH i) L
J/IEKTPOMAIIMHABLIX NOMellie-
HHil HACOCHBIX CTAHUMII, 060~ 6
PYIOBAHABIX FOPHIOHTAJIbHbI-
MU HACOCAMH C 3JieKTPOJIBHIA- - —}
TeJieM MOIHOCTRIO 10 250 kBT p 4

(pa3mepbi B M): :
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3 — wwut ynpasneHus1; 4 — mwkad 2
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Puc. 5.15. CxeMa KOMNOHOBKHK 3JIEKTPOMAIIKHABIX NMOMeIeHHH HACOCHBIX CTAHIRIA,
o0opynoBannbIX MecTrl0 Hacocamu J16300-27 ¢ anexTpoaBuraTesMi MomHocTbI0 630 KBT
(pa3Mmepsi B M):

1— KPY (KoMIIEKTHOE pacnpefeMTeIbHOe YCTPOMCTRO); 2— KOPUIOP; 3 — MaLIMHHEIR 3a)1; 4 —
CKJIaf; 5 — rapepo0d; 6 — KOMHaTa IeXYpPHOro MepcoHaa; 7— cllyxkeOHoe TToMellieHue; & — TpaHc-
(popMaTop cOOCTReHHEIX HYXA; 9 — LUMT YIIpaslieHus; 10 — mucnieTdepekad; 11 — tyaneT; 12— nylieBas

HapyXHb1# cKiaj Macia paclioflaraioT Ha OTKpBITOM ILIONIaIKe He
6mmxe 20 M OT MpOU3BOACTBEHHBIX 3/JaHUM ITpU OTKPHITON YCTaHOBKe
6akoB u He Oyeke 10 M nipu noazemHoi. IlpenenbHble 06beMbl Macia,
[loIycKaeMble ISl XpaHeHUs1 B HazeMHBIX pe3epByapax, — 10 200 T, B
rmoa3eMHbIX — 10 S00 T, B 3naHusIX ctaHui — o 100 T

Ckaaackne noMemenns. /s xpaHe HyS 3aracHbIX Yacrelt obopyaoBa-
HUA, IpUGOPOB B CTPOUTEIBHBIX MATEPUAJIOB, HeOOXOAUMBIX ISl ITPO-
BeJleHU S TUIaHOBO ~-TIpe IYTIpeAnTeIbHBIX pEMOHTOB ¥ ObICTpeiilie TUK-
BUIA1IUY aBapuii, ITpeyCMAaTpHBaIOT CKIIAICKe TTIOMEIIeHUS.

Ha MasbIx 1 cpe JHHX HACOCHBIX CTAHIIMAX, 060pYIOBaHHbBIX Hacoca-
My tuna K u I, XejlaTeIbHO MpeaycMaTpyuBaTh HeOObIIIHE KIIaJ0BbIe
pa3MepoM 1o 12 M2, a Ha KpYITHBIX CTAHIUAX, 060pYIOBaHHBIX Hacoca-
Mmu tina OIB u B, ckianckiue moMeleHUS 10DKHBI COCTOSITh W3 HaBeca
IUISL XpaHeH U MeTajUla, METAIOKOHCTPYKLUI ¥ CTPOUTEILHBIX MaTe-
pUajoB, HeoTaIUIMBaeMOT0o MOMEIIEHUS IS XpaHe HAS MeXaH HIeCKUX U
2JIeKTPOTeXHUYECKHX H3[eIMi, KOTOPBIM He TpeGyeTcs OToIUleHUE, U
OTaIlJINBaeMOTO IOMELEHUS 111 XDAHEHU ST IIPUOOPOB U 3JIEKTPOOGOpY-
IOBaHUs.
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5.5. MPUMEPbI KOMNOHOBKW 3AAHUA HACOCHbIX CTAHLIMIA U
OMNPEOENEHWE UX PASMEPOB

KOMITOHYIOT 3[MaHMS HACOCHBIX CTAHIIUH U OIpele/IsIIOT KX Pa3Mephl
U3 YCIIOBUI, 0GeceunBaioIUX HOpMATLHYIO 9KCIULyaTaluio o0opylo-
BaHMS M HaIEXHOCTb €ro paboThl IPU MUHUMAIBHBLIX KallUTATbHBIX
BJIOXKEHHMSIX U CPOKaX CTPOUTENLCTBRA.

IIpu ucronb30BaHY COOPHBIX TPOMBILLIIEHHBIX KOHCTPYKLMM Tada-
PUTHI 3MaHU I MPUHUMAIOT COOTBETCTBYIONIMMY pa3MepaM 3TUX KOHCT-
PYKILIMM, ¥ TOTOMY pacyeTHhIE rabapUTH B OOLUEM Clydae HECKOJILKO
VBEJIMUMBAIOTCS.

BribupaeMble B ITpUBEICHHBIX HU3KE pacieTax KOHCTPYKTUBHBIE pa3-
MepbI 00OPYIOBAHMSA U €ro pa3MelieHue HaXo[AT B COOTBETCTBYIOIKX
Katajorax WiK o peKOMeHIallMsIM, U3I0KEHHBIM B MpebIAYIUMX pa3-
Jleiax.

IMTocnenoBaTeIbHOCTL KOMITOHOBKM 3[aHUM HACOCHBIX CTAHIIUMA U
ollpelieJieHUS MX pa3MepoB IToKa3zaHa Ha YeThIpeX HauboJiee Xxapakrep-
HBIX IIPUMEPAX.

1. 31aHue HacocHOM CTaHI[MY Ha3eMHOIO TUIIA I[P YCTAaHOBKE B HEM
LeHTpoOeXXHLIX HacocoB. Bony 3abupaior u3 peku. BonozabopHoe co-
opyXeHue INPUHATO B BUjIe GeperoBoro Konojua (cM. pasn. 2.6). Ilpu
KCITONL30BaHUM 3MaHUSI Ha3eMHOrO TUIIa BOA03a00pHOE COOpYXeHUe
pacIioyaraloT pasJieJIbHO OT 3IaHUs CTaHLIMH.

B cooTBeTCTBUM C TpadHKOM BoAoIoTpeONeHsI MaKCuMalbHas Mo-
Jaya HacoCHoll cra”uuu cocrapiaser 0,8 m3/c, a MUHMManbHas —

0,2 M3/c iput cpejiHeit reofe3udeckoi Beicote moaseMa M, = 52 M. Kyc-
TAaHOBKE IPHUHATH YEThIpE TOPU3OHTANBLHLIX LIEHTPOOEXHBIX Hacoca
J1800-57 ¢ yactoToit BpameHud 1450 MuH~! 1 quaMeTpoM paGoyero Ko-
Jleca 432 MM. Bce oHM SBJISIIOTCS pabouMMU; pe3epBHBII HacocC He Iipe-
IyCMAaTpUBaIOT, TOCKOJNBKY ITo1aya HaCOCHOM CTaHLIMU MeHb1IIE | Mm3/c.

PacueTHas ronava Kaxnoro Hacoca 0, = 200 ji/c npu Hartope 60 m.
Jns mprBOAa HACOCOB IMPUHATHI ACHHXPOHHbBIE 2JIEKTPOIBUTaTEN M Map-
k1 AO3-315M-4 moltHocthio N = 200 xBr.

KoMIoHoBars 31aHie HaCOCHOM CTaHIIMK HaYXHAIOT C olpe/ieNieHUs
OTMETKH YCTAHOBKY HACOCOB (MX TOPU3OHTANLHBIX OCEii) M BOZMOXHOC-
TH pea3allMy Ha3eMHOTO THIIA 31aHUS.

JlonycTrMasi FeOMETpUYECKas BbICOTa BcachiBaHUA (CM. L. 4)

hyyon = Hy — Hye — Apon — 1y =10,2—-0,2—-4-0,3=5,7m,
rae H, — Hamop BOObI, COOTBETCTBYIOLIMI aTMOcepHOMY NaBlieHHIO, M; Hy  — Harop
HACHIILIEHHBIX TIAPOB XUAKOCTH, M; Al — MAaKCHMAabHbIY HOTIYCTUMBIH KaBUTAIIUOH-

HBIiT 3amac B TpefiefiaX U3MEHEHHUs TIONa4Yd Hacoca B DKCIUTYaTAMOHHBIX YCJIOBHAX, M;
h, » — TIOTEPH HATIOpa BO BCACHBAIOILIEM TPYOOTIPOBOMIE Hacoca, M.

IlonycTrMast OTMETKA YCTAHOBKM OCH Hacoca
L ocuHacoca = [ YBy, + My on — Hsx =10+ 5,7-0,2=15,5m,
taie hg, — OTEPH Hanopa B 5eperoBOM KOJI0ILE C COPOYIEPXUBAIOLINM YCTPOHCTBOM, M.
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KoHCTpYKTHBHAS 0TMeTKa YCTaHOBKM OCU Hacoca [Uist UCII0JIb30Ba-
HMS Ha3eMHOTO THUIIA 31aHU IO/DKHA OBITh He HUXE, YeM

J ocr Hacoca = JYBmax+h3/aH+hnon+h(p+hé:
=13+1+0,2+0,3+0,7=15,2 ™,

rae J YBpax — MakCHMabHasi OTMeTKa YpoBHS BOIBI B UCTOUHHUKE, M; /iy, — HpeBhlle-
HIe YPOBHS 3eMJIH ITPUCTaHLIMOHHOM Tiowaiki Hal ] ¥ Bpax (¢ ydeToM HaroHa BosiH), M;
hnon — TIPEBBILICHHUE 110J1a 31aHUS Hall YPOBHEM 3EMJIH, M; Ay — BbicoTa QyHIaMeHTa Ha-

’

coca Hall [TOJIOM 31aHUs, M; A, — paccTosiHUE OT OCH Hacoca o PyHnaMeHTa, M.

Tak Kaxk gomycTUMas oTMeTKa yCTaHOBKM HACOCOB BRILIE KOHCTPYK-
TUBHOM, TO BHIOMpAIOT 3[aHuE HACOCHOM cTaHUMKU HA3eMHOTO THIIA.
TIpu 3TOM paccTOSIHMS OT IT0JIa 0 HU3a BCachIBaIOUIUX K HalIOPHBIX TPY-
6OITPOBOIOB Hacoca He IOJDKHB] 6HTh MeHee 0,3 M.

HTak, OKOHYATENBHO MPUHUMAIOT OTMETKY YCTaHOBKM Hacoca, paB-
HYI0 KOHCTPYKTMBHOHN OTMeTKe ycTaHOBKM Hacoca. lupuHy 3maHUs
OITPeENSIOT U3 YCIIOBUS pasMellleHUs HacOCHBIX arperatoB U BHYTPH-
CTAHIIMOHHBIX KOMMYHHKAIMH ¢ YYeTOM HEOOXOAMMOCTH HAIU4Us
MOHTaXHBIX TIPOXOJIOB MEXIy arperaTaMu, MeXIly cTeHaMU U arperarta-
MH, @ TaKKe BO3MOXHOCTH YIOOHOTO MOHTaXa ¥ IeMOHTaXa o0opyo-
BaHUA ¢ cOOJIIOIEHUEM MIpaBUJI TeXHUKM O€30ITacCHOCTH.

B nagHoM ciiyvyae pacueTHasl LLIMPUHA 30aHKS HACOCHON CTaHIIMKU

BH.'-X = 25(:1 + lq).c + 11( + lH + lM.B + ch + lO.K + ch + 13 + lx + l(b.c =
=2-0,33+0,4+0,4+1,155+0,55+0,4+0,19+0,4+
+0,45+0,3+0,4=5,405wm,

e d.; — TONLMHA CTeH 3naHus (60XO0Bble CTEHBI 3MaHMsl U3 CYEHOBBIX ITAHEIEH TOMIUHOK
0,3 M, HIOKHAS 4acTh CTEH M3 KMpPMHYa TomuUHOM 0,38 M), M; Jy . — paccTOsIHKUE OT CTeHbI
3naHus 10 PrAHLIEBOTO COeIMHEHMS, M; /, — JUTMHA ITepeXoJHOTo Kocoro KoHdysopa (¢ ro-
PM3OHTATBHON BepXHeH oOpasylouieif) o1 BcachiBarouiero Tpy6onposona (D, =0,4M) x
BcachlBalomeMy natpybky Hacoca (dy=0,3M), I =3..4 (Dy—d,), M; l, — paccTosiHUIE
Mexay ¢raHLiaMu BCachIBalomeTo ! HaropHoTro natpy6koB Hacoca JI800-57, M; J, g —IUTH~
Ha MOHTaXHOM BCTaBKHU, M; k. — IUTMHA BCTaBKH WIS TIPHCOSANHEHUS 06BOIHON IMHHK K
o0paTHOMy KJlanaHy, MCMoJib3yeMoi B KauecTBe CpelcTBa 3allMThl OT THIpaBINYeCKOro
ynapa (cM. pasgen 7.7), a TaKke mis cBoOOLHOro OTKpBITHS [UicKa 0OpaTHOTO KilanaHa ¢
DKCHEHTPUUHO PacrONOXEHHOM OChIo, M; I, x — AIHHA o6paTHoro Knanasa, M; I, — nHa
3amBIDKKU, M; [ —AnuHa auddy3opa or ouaMerpa HarlopHoro mnaTpyOka Hacoca
(d,, = 0,25 M) K 1MaMeTpy HanopHo¥# auHuA (D, = 0,3 M), [; = 6..7(Dy — dy).

OmnpezeneHyie IMaMeTPOB BCAChIBAIOIIVX ¥ HAIOPHHIX TPYOOIIpOBO-
10B Dy 1 D, paccMOTpeHO B rjiaBe 6.

PacuetHy1o 1upuHy 30aHusd B, = 5,405 M YBA3BIBAIOT CO CTaHaapT-
HOM JUIMHOW GalKU IepeKphiTs, paBHout 6 M. Torna oxoHuaressHas
wMprHa 3nanud (M. puc. 5.1)

B..=6+2-0,38=4676m.

3a cyeT YBEJIMUEHUST MOHTAXHEIX IIPOXOJIOB ¥ MOHTAXHbIX pacCTOS-
HUM pacyeTHas LIMPHHA 3aHKA YBEJIMUUTCS Ha 6,76 — 5,405 = 1,355 M.
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HeobxoauMo MMETh B Bujly, 4TO PACCTOAHUA OT CTeH [0 Hacoca U 10
JBUTATEJIS JOJIKHBI OBITL He MeHee 1 M (11 BRICOKOBOJILTHOIO IBUTATE -
a5 1,2 M). PacueTHYIO BLICOTY 3JaHUS HACOCHOW CTAHIIMU OIIpeneNsIioT
13 yCOBUI BO3MOXHOCTEN MOHTAXAa M IEeMOHTaXa 00opy10BaHU4 C CO-
GJr10/Ie HIEM ITpaBrJI TeXHUKM GesonacHocTU. [1pu 3ToM ofpenensiony-
MU SBIISIIOTCS TabapuThl IMEPeHOCHMOTO C [IOMOIIBIO [PY30IIOIbLEMHBIX
yCTPORCTB 000pyI0BaHW, pa3Mephl CAMUX IPY30ITOABEMHBIX YCTPOMCTB
1 BLICOTHI VK& CMOHTHPOBAaHHOT0 000py10BaHUSA.
B naHHOM cnydae pacyeTHas BLICOTA 3aHUS

Hﬂ.q:hanrlgx“"ha“"hzr[{el%x“"}hp“"hkp +hyon +Hay =
=1,45+ 0,7+ 1,15+ 0,3+ 1,635+ 0,3+ 0,1= 5,635 M,

max
rae harp - paccTosTHIE OT YMCTOrO Mojia Io Bepxa HacOCHOTO arperara, M; #; — 3arac Ha

MPOHOC NETATH Hall yCTaHOBIEHHBIM 000PYIOBAHUEM, M; h;:f ¥ — MaKcHMaJbHas BEICOTA
TIPOHOCHMOT0 000PYNOBaHUSA, M; Acr, — Pa3MeP CTPOIT IS 3aXBATa TOMHUMAEMOMN NeTaln
WM Y3%ia, M; h,p, — BHICOTA [TOIBECHOTO KPaHa JIPH CTAHYTOM TAIM OT KPIOKa 10 Hi3a MO-
Hopelibca (IoABecHOM DNEKTPHIECKHit KpaH BHIOPaH Ipy3onoabeMHOCThIO 3,2 T ¢ ipone-
ToM L = 4,2 M npn MaKCUMaTbHOM Macce rpy3a 2,6 T), M; Ayey — BICOTa MOHODENBCA, M;
h,\ —3amac MOHOpENbCca — PaccTOSHUE OT ero Bepxa 10 HI3a OaIKU NEPEKPhITU, M.

Bri6upaior cTaHOAPTHYIO KOJIOHHY JUISL KapKAaCHONW KOHCTPYKLIVM
30aHUA ¢ MUHMMANbHOMN BLICOTOM, YIOBIETBOpSIOLIEH pacyeTHON BhI-
cote 31aHusa H,, 4. 3ToMy TpeOOBAHUIO COOTBETCTBYET KOJIOHHA BLICOTOM
6,8 M, 3agesanHas Ha 0,8 M B hyHIaMeHT OT OTMETKU UycToro nosna. Ta-
KMM 00pa3oM, oKoHYaTeIhHasl BHICOTA 3MaHUS HACOCHOW CTaHIIUKU CO-
CT4BUT 6 M.

PacueTHas pivHa BHYTpeHHEH YacTH 30aHUSA HACOCHOH CTaHIUU, M,

Lp:ll’m+nﬂlarp+(nH —l)lnp+lM_n=
=1,0+42,48+31,0+3,15=17,07Mm,

rae [}, — PAcCTOAHHE MEXIy TOPLOBOil CTEHO! 31aHU X HACOCHBIM aIPEraToM, M; 1y, —
YUCNO YCTAHOBAEHHBIX HACOCHBIX Arperatos; Jy, — OCeBble pa3MEPhl HACOCHOTO arpera-
Ta, M; [y, — PacCrogHue MeXIy arperaraM, M; Iy n — IVIMHA MOHTaXHO¥ INOWANKH,
hin=bap ¥ Ipp T1p =115+ 1,0+ 1,0=3,15M (b, — WUIMpKHA arperata, M).

B cBs3u ¢ TeM 4TO [UTMHA BHYTpeHHeH YacTy 31aHUd JOJDKHa ObITh
KpaTHa LIary KOJIOHH, paBHOMY 6 M, TIpHHMMAIOT ee OJKaiiluee 60Jib-
llee IO CpaBHEHUIO C pacuyeTHLIM CTAHIAPTHHIM 3HAYEHUEM
L'=3-6=18 M. C y4eTOM TOJIIIMHbI TOPIIOBLIX KUPITHYHLIX CTEH OKOH-
yatesabHas o0111ad JTMHA 3/IaHIS HACOCHOM CTaHIU

Lya=1L +25,=18+2-0,38 = 18,76 m.

VyursiBast JOIOJHUTENBHLIHM 3a11ac 10 TIMHE TOMEILIEHU S CTAHIIUM,
paBHbli 18 — 17,07 = 0,93 M, yBeIMUYMBAIOT, €CJIM 3TO HEOOXOIUMO, pas-
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Mepbl MOHTAXHOTO ITpoxXoja MeXIy arperataMut f, (Win /i, ) ¢ TakKuM
pacyeToM, YTOObl BHYTPUCTAHIIMOHHBIE pr6OIIp0B011HI>Ie KOMMYHI/IKa-
MM He IepeceKall KoJIOHHE. B naHHOM ciydyae /i, yBeJIMYMBalOT Ha
0,2 M, a WIMHY MOHTaXHOM rutolaaxy — Ha 0,73 M.

2. 31121HI/I€ HAaCOCHOJ CTaHIIMM KAMEpHOTIO TUIIA IIPU YCTAHOBKE B HEM
TOPU3OHTAIILHBIX IIEHTpoOeXHbIX HacocoB. Bosy 3abupalor U3 Bogoxpa-
HWIHILA ¥ ITOABOIAT K 3[[aHMI0 HACOCHOM CTaHIIMH ITo KaHay. PaccMoT-
PHUM [Ba BapyaHTa KOMITOHOBKM 3JIJaHUA: pa3feibHas ¢ Bogo3abopoM U
COBMELIIeHHAA ¢ HUM (CM. pa3z. 2.6). MakcuManbHas rojada Bofbl co-
crabisier 2,8 M3/c, MuHUManbHas — 0,7 M3/c TIpY CpejiHeit reozieandec-
KO BbICOTE nogseMa 42 M. B 31aHUM HACOCHOM CTaHI[MK YCTaHOBJIEHbI 5
HacocoB (4 pa6oq14x u 1 pesepBHbiit) Mapku J13200-75 ¢ yacTtoToit Bpa-
nieHus Bana 730~! u nuaMerpoM pabouero Kojieca 755 MM. PacuerHast
nojrava KaxJoro Hacoca 0,7 M3/c iput Harope 47 M. JLis npuBoza Haco-
COB UCIIOJIb3YIOT aCI/IHXp()HHbIe anekTpoasuraresn Al3-42-8 mourHoc-
TbI0 400 kBT. Jomyctumas reoMeTpudeckas BhICOTa BcachiBaHUs (000-
3HaueHue MapaMeTpoB cM. IrpuMep 1)

g pon = Hy — Hyse — Ao — By =10,2—0,2 — 10 — 0,4 = —0,4 m.

3nech B motepu A, BXOIAT IIOTEPU U B COPOYIEPXKUBAIOIIEI pe-
1IIeTKE.
HornycTuMas oTMeTKa YCTAaHOBKM OCH Hacoca

[ ocunacoca =L YBpn + hypon — 1 =20~0,4—0,1=19,5m,

rne h; — 1I0TepH Haropa B IIOABOISLIEM KaHalte, i, = iL,, [cM. dopMyny (4.11), 1. 4], M.

JLJ1s Toro 4To6bl Hacocht Mpu NI060M YpOBHE BoJIbI B UCTOUHUKE Ha-
XOAWIKCh TIO[T 3AJIMBOM, OTMETKY UX YCTAHOBKU I10 CPaBHEHUIO C pac-
YeTHo cHMXaloT Ha 0,5 M. TaxuM o6pazoM, oTMETKA YCTAHOBKM Haco-
COB COCTaBUT 19 M, TO ecTb OyjeT HIXe Ha 1 M MUHHUMAIBHOTO YPOBHA
BOJIbI B UICTOUHMKE.

Pa3zdeavnas komnonosxa. PacuetHas NIxpuHa Moa3eMHOM YacTH 3/a-
HUY }SlaCOCHOI/I CTaHIIMM (0D03HaUeHMeE I1apaMeTPOB cM. IpuMep 1), cM.
puc.5.2,a

By y=2r+lpe + I +15 + g+l +lyp +
oty + 1+ —2 1+04+08+039+06+
+2,32+0,6+ 2+07+06+04 9,01 Mm,

rne k m I — pomHB KoHby3opa nm nudbysopa Mcxoas U3 guametpoB: D, = 0,8 M,
dy=0,6M, D, =0,6M, d,=0,5M; [ Jul}, , — IIMHB 3a0BIXKH 1 MOHTaXHOM BCTAaBKH
Ha BCachIBaloLIeN IMHUU Hacoca, M.

IIpuHuMaloT rnposer HagzeMHoH Yactu 3naHug 9 M. Torna okoHYa-

TEJIbHO IIMPUHA ITO3e MHOU YacTH 110 ComIacoBaHMIO C HaJ[3e MHOM yac-
ThIO JIOJDKHA ObITh:
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B.u=9+4+25,=9+2-03=9,6Mm,

rae 8., — TOJNIIMHA CTEHOBBIX NaHenel Haa3eMHOW 4aCTH 3JaHHs, M.

Pazruny 9,6 — 9,01 = 0,59 M UCTIOJIBL3YIOT IUISl YBENMIEHUS] MOHTaX-
HBIX ITPOXOJI0B U PACCTOSAHMI, a TaKKe VI yCTpoiCcTBa MOCTUKOB, C KO-
TOPBIX 0OCNYXUBAIOT 3aIBUXKH. [1py 3TOM HeoOX01MMO UMeTh B BUfLY,
4TO paccTosiIHUe OT CTeHBI [0 Hacoca JOJIKHO ObITh He MeHee 1 M, a 10
[IBUTaTeNsT — 1,2 M ITPY BLICOKOBOJNBTHOM 3JIeKTpoBurareie. Eciy sti
TpeOoBaHUS He OYIYT YIOBJIETBOPEHbBI, TO ITPONET BEPXHETO CTPOEHUS
3[IaHMS HaCOCHOM CTaHI[UU YBeIMYMBAIOT IO CIEAYIONIETO CTAHAAPTHO-
ro 3Ha4eHus.

Boicora rmoazeMHOM YacTy 30aHUA

Hypo =l + gy + Mg+l + AH + gy =
=1,2+0,3+0,95+1+25+115=7,1 M,

the Ay, — TOMIINHA IUINTHL OCHOBAHMS 3NAHHSA, M; Ang — BHICOTA BepXa QyHnaMeHTa Ha-

coca Hajl TIOJIOM INTOA3eMHOM YacTH, M; hH — paccTosTHHe OT ocH Hacoca J13200-75 no ero

dyHOaMeHTa, M; A, — TIpeBHILIEHNE MUHMMAJIBHOTO YPOBHS BOIAH B UCTOYHHKE Hafl OCBIO
Hacoca, M; AH — pasHOCTb MaKCHMaJILHOTO 1 MUHUMaIBHOTO YPOBHeH BOIBI B UCTOUHU-
Ke, M; My, — TIPEBLILUCHHE 110712 HAN3eMHO YaCTH 30aHUA Hall MAKCUMaJIbHEIM YPOBHEM
BOJIBI B UCTOYHHKE, M.

I[Tpy HasHAYEHWH g, CTIENYET UMETD B BUILLY, YTO PACCTOSIHUE OT [0JIa
JI0 HU3a BCACHIBAIOIIMX M HAIOPHBIX TPYOOIIPOBOAOB NOJKHO OBITH
6oJIblile WM paBHO IOTYCKaeMOMY 3Ha4eHUIO, paBHOMY 0,3 M.

Bhicoty BepxHero CTpoeHUS OIpeieNaioT U3 yCIOBUSI BO3MOXHOCTE !
pasrpy3ku o6OpyIOBaHUA ¢ TPAHCIIOPTHOM TUIATGOPMBI M TIOTPY3KU Ha
Hee. MOHTaXHYIO IDIONAIKY PACcIIoNaraioT Ha MoJIy BepXHEro CTPOeHHUS.
PacuyetHas IUHA MOHTAXKHOM IJIOIALKU

Ln=2328+1+1=4328m,

rne 2,328 — HaubonbIKi pazMep 060pynoBaHUSA (Hacoca), M.

31eChb MOHTaXXHBIU IIpoXo, 1 MOXET OBbITh 1 M OT OrpaKAAI0IIHUX ITEPUII,
TaK Kak JBUTaTeIY paclioNaraloT B HIDKHeM CTPOeHUU. Y CTaHOBJIEHHOE
obopynoBaHe He MelllaeT IIPOHOCY feTaeil U y3JIoB, TaK KakK B OCTajlb-
HOU yacTH 3qaHUsI HACOCHOM CTAaHII MU HET 1€ peKpbITUS MEXITY BEpXHUM
Y HIDKHMM CTPOEHMSIMU. BBICOTY BEpXHETO CTPOEHUSI pPACCUMTBIBAIOT
aHANIOTUYHO TOMY, KaK 5T0 ObUIO BHITOJHEHO B IIpUMepe 1, Ho ¢ yueToM
CKa3aHHOTO BbIlLIe.

B cooTBeTCTBUM ¢ MaccaMyl Hacoca (8766 kr) u nurartelts (6500 k) B
KayecTBe IMOAbeMHO-TPAHCIIOPTHOTO 000PYA0BaHUS ITPUHUMAIOT MOC~
TOBOI 3NeKTpUUECKUl KpaH TIpy3onomneMHocTbhio 10T ¢ mpolieToM
7,5 m*. [logkpaHoBbie 6anku BoicoToi 0,8 M yCTaHABIMBAIOT Ha KOJIOH-

*TopH30HTAIbHEIE [BUTATENH TOAHUMAIOT H TPaHCIIOPTUPYIOT B cOOpPaHHOM BHIE.
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Hax BBICOTOI 9,4 M ¢ 3afenKoit ux Ha 1 M B CTeHBI IToA3eMHOM yacTu. Ta-
KMM 00pasoM, OKOHYaTeJbHasl BBLICOTA HAJ3eMHOU 4YacTU COCTABUT
8,4 M. PacyeTHas yiMHa BHYTpeHHEN YaCTH 31aHUsI HACOCHOM CTaHIMK

L, =I;Ip+nHlam+(nH—1)al +lyn=
_145.3,74514.1,2.44,328=28 853 u,

tae lap =l + L =2,328+1,417=3,745 M.

OxoHvareIbHAs [IJIMHA HaJ3eMHOM YacTHU 3MaHUA C YIETOM CTpOU-
TENBHBIX CTAHAAPTOB

Lyy=5-6+2-0,38=30,76 M.

IMonzeMHas 4acTh 30aHKsI UMeET TONIIMHY TOPLIOBLIX CTEH OOMNbILE,
yeM Haa3eMHas. [ToaToMy IpH COINTACOBAHMM BEPXHEI'O CTPOEHUS C
HYOKHMM BHYTpEHHSIsI 4acTh ee 6ymeT Kopoue, 4yeM HagzeMHas. [1pu pas-
MelleHHH B JIOA3eMHOM YacTH 3JaHUA HACOCHO-CHIIOBOIO 000pyI0Ba-
HUS COKpPAlIajoT, eCIIK 3TO He0OXO0IMMO, INIUHY BHYTPEHHEHN YacTH 31a-
HMs1, PACIIONIOXEHHYIO 10l MOHTAXXHON IIOIIaKOMA.

Cosmewenasn komnornoska. I1pyn coBMellleHHOH KOMIIOHOBKE 3[aHM
HACOCHOH CTaHIMH ¢ BO03aB60OPHBIM COOPYXKEHHEM HACOCHBIE arperaThl
1IeIeco00pa3Ho pacrioNlaraTs B ABa psala B IIAXMaTHOM ITOPSZIKE, IpUYeM
B KaXJIOM U3 PSOB YCTAHARIMBAIOT arperaThl ¢ pas3IMYHbIM Halipaslie-
HHEM BpallleHHS pOTOPOB (CM. pucC. 5.2, 8).

PacyeTHas MpyHa TOA3eMHOM YacTH 3JaHNA

Buu=2cr + I+l + 1+ g + Iy +lp +
+ Iy + g +Hox iy + 1y +lpc=2-1+0,4+0,8+0,39+
+0,6+2,328+1,2+2,328+0,6+0,2+0,7+0,6+0,4=12,546 M.

C yYeToM cTaHAAPTHBIX CTPOUTENLHBIX JeTajleil BEpXHEro CTpoeHUA
OKOHYaTeJbHash IIMPWHA IOJ3eMHOM wvactu paBHa 12+2-0,3=
= 12,6 M. BricoTra Haj3eMHO ¥ TOA3eMHOM yacTeil 31aHKUsT HACOCHOM
CTaHIIMY TPUHSTA TaKON XKe, KaK ¥ NpU OJHOPSALHOM PACHONOXEHUN
HACOCHBIX arperaroB, To ects H, , =8,4Mu H, ,= 7,1 M.

PacyeTHas mivHa BHYTpeHHel IToa3eMHON YacTH 30aHUS HACOCHOHU
CTaHIUU

L=ty Hylyry + (g = DU+ Dy +lgp)+ g =
=1,2+ 3-3,745+ 2 (1,2+ 0,8+ 1)+ 4,328= 20,96 ™,

ae M, — HauGoJbllee YMCHO arperaroB B OAHOM pany; [ip — MOHTaXHble MPOXOMHI
MeXJy BcachiBaloMUMM TPYOONPOBOAOM U ABMIATENIEM MK HACOCOM, M.

B coorBercTBUM CO CTPOUTEIbHBIMH CTaHAApTaMM UIA BEPXHETO
CTpPOCHHA OKOHYAaTeIbHAA JJIMHA NOA3eMHOM YacTH 3MAHUS]
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L=6-4+2-0,3=24,6 M.

B nanHOM ciyyae o6lrag momalb 3/aHUS HAaCOCHOM CTaHIIMK IIpH
JIBYXPSIJTHOM PacIIOIOKeHHM arperaToB JIOJIy4ulach HECKOJIBKO 60Jb-
niei, yem IpU ofHOpsamHOM: 24-12=288 M?, Io CpaBHEHHIO C
30 - 9 = 270 M*. ONITUMAJILHBIN BapUaHT U3 [BYX paCCMOTPEHHBIX BHIOU -
paroT B pe3ynbTaTe TEXHUKO-9KOHOMMUECKUX PacyeToB.

3. 3nanus 6JI04YHOIO ¥ KAMEPHOTO TUIIOB IIPH YCTAHOBKE B HUX BEP-
THUKAIBHBIX IEHTPOOEXHEBIX HacoCoB. Boy 3abUparoT U3 BOIOXpaHMIIH -
11a, Y 10 TOABOAAIIEMY KaHally OHa ITOCTYITAeT K BOJ03a0OpHOMY CO-
OPYXEHMIO HAaCOCHOM CTaHIMM. MakcuMalibHas IIofaya HacOCHOWM
cTaHIMH 6,3 M3/c, MUHUMABHasA — 2,1 M3/c. Ha cTaHUMM yCTaHOBIEHDI
4 Hacoca Mapky 80BII-25/40 (13 KOTOPBIX OIMH pe3epBHELIL) ¢ YacTOTa-
MM BpaieHus 500 MuH~! 1 06TOYEeHHBIMH [0 IMaMeTpoB 979,5 MM pa-
GounMu Koslecamu. IIpy pacdeTHBIX ogayax Q, = 2,1 M>/c oHM uMeroT
pacyeTHbIe Harlopsl A, = 25,6 M (cM. ¢. 96). MakcuMabHBIA HOIYCTH-
MBI/ KaBUTAlIMOHHBI 3a11aC IPUHAT Ak, = 9 M. [17151 TpuBOIa HAacOCOB
MCIIOJIb30BaHbl BLICOKOBOJIBTHBIE aeKTpoaBUrateny Mapku CJIB-16-
36-12 momHocTHIo 800 KBT (cM. pazi. 7.4). B pacueTax UCIIONB3YIOT Te
e 0603HaYeHU [TapaMeTpOB, KOTophle 65U B IIpuMepax 1 u 2. Jlomyc-
THUMasi FeoMeTpuyecKkast BEICOTa BCachlBaHUS

Ny pon = Hy — Hyx — Agon — M3 =10—0,2-9,0=0,8 m.

31eckh A, = 0, TaK KaK XapaKTepHUCTUKK HACOCOB MTONYYeHE! IIpY UC-
IIBITAHUSAX UX BMeCTe CO CTaHAAPTHBEIMM BCAChIBAIOILIUMY TpyOaMu (CM.
. 4).

HonyctMas oTMeTKa ocH paboyero Kosieca (OCH p.K) HaCOCOB

Locup.x=LVYB i+ hypon— bep —1i=27+0,8—0,2—0,1 =27,5M,

rhe h.p — NOTEPU Haropa B COPOYIEPXKMBAIOIIMX PellleTKaX, M; /; — IIOTepH Halopa B
MONBOMSILEM KaHAJIE, M.

KpymHple BepTHKAIBHBIE HACOCH BCEIIa JOKHBI GLITh 3aJIUTHI BO-
noit. ITosToMy IpUHUMAIOT, YTO OCH HACOCOB JIOJDKHEI 6BITH pacrojio-
XeHpl HIDKe MUHMMAJIBHOTO YPOBHS BOAbI Nlepell cTaHlKel Ha 0,65 M.
Torga oxoHYaTe LHAs OTMETKAa YCTAHOBKM HacocoB 27 — 0,1 —0,65 =
=26,25M. Tak xak 9Ta orMetka Huxe Jomyctumont ( {YHy,, =
=27 5 M), To becKkaBUTALIMOHHAS paboTa HACOCOB obecileyeHa.

B 1aHHOM IIpHMeEpe pacCMaTpUBAIOT 1Ba BapyUaHTa PelIeHHUsI: ¢ 6104~
HBIMH X KaMePHBIMH THIIaMM 3[[aHUI HaCOCHOM CTaHIIMM.

3naHUWe GNOYHOTrO THIa PacyeTHas IIMpUHA NOA3EM-
HOM 4aCTH 3[aHUA

Bﬂ.‘l = 280’r + lnp + lH + lM.B + 13 + l(b.c =
=2-1+1+235+0,65+0,4+0,4=06,8Mm.
Juny muddy3opa Ha HallOPHON JTMHUH /; He YYUTBIBAIOT, TaK Kax
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I Py3op 3aMOHONIMYUBAOT B CTEHY ITOA3EMHOM YaCTH C LIENBIO COKpa-
IIEHUs LIMPUHB! 3[aHUs (CM. puc. 5.5, a). PacyeTHas wnpuHa 610Ka
[TOI36MHOM YaCTH 30aHUs C YYeTOM pa3MeILeHN CTaHAapTHOM 3aMOHO-
JMYEHHOM B 6JI0Ke BcachiBalowen TpyObl NIMHOMK a = 4,1.D, rie nuaMerp
BCachiBalowlero natpy6ka Hacoca D= 0,9 M,

Boy=a+l +h 5+l + e +8ep=
=3,69+1,05+0,65+0,4+04+1=719 m,

rze !}, — paccTosiHMe OT ocM Hacoca ZO BHIXOZHOH TUIOCKOCTH HAMOPHOTO TIaTpy6Ka Ha-
coca, M.

PacueTHas HINpHUHA HaJ[3¢eMHOM 9aCTH 3JaHUA C YUETOM Pa3sMEIICHUS
TaM ABUT'aTEJIA

Biu=Dg +2l}}p +28,3=22+2.1,2+42.0,3=52 M,
rae Dy, — pMaMeTp 3J1eKTpOABUTATENS, M.

IlIupyHa Ha/l3eMHON YacTH 3[aHMS C YYETOM CTPOMTENLHEIX CTaH-
1apToB

By =6+2:03=66 M.

CpaBHuBas pacyeTHbIe 3HAYeHHS ITUPUHEI Hafi3eMHO U IIOA3eMHOM
YacTel 3/aHus HACOCHOM CTaHIMK, MOXHO CAENATh BBEIBOA, YTO [IpU
CTPOUTENLHOM IpoJieTe Hai3eMHOM YacTH 30aHUI, pABHOM 6 M, MOXHO
corjlacoBaTh COOpYyXeHMe oberx yacteli 3naHus. B aToM cilydae mmprHa
6noxa Bs,; Gyner Gofpllle ITHPUHBL IIOA3eMHOM YacTH 3maHus. MTak,
OKOHYATEJIHFHO IPUHUMAIOT ILIMPHHY MOA3eMHON YacTH 3naHusa B = 6,8 M,
a 1rMpuHy G10Ka By, yBennumBaroT Ha 0,87 M [UId pa3MerneHUs KO3JI0BO-
ro XpaHa Ha Bopo3abopHOM  coopyxeHuw. Torma Bg =
=7,19+0,87 = 8,06 m.

BrIcoTa non3zeMHOM 9acTy 3paHMs CKJIaAbIBaeTCsA U3 BBICOTH! OJ0Ka
Az M BBICOTBL CTBOJIA Ay (CM. PUC. 5.5, a):

BBICOTA OJ10Ka

hon=hy + b+ hyy =12+ 1,575+ 0,2=2975 M,
rae A, — ToMuMHAa QYHAAMEHTHOU MIMTHI 30aHUSA, M; b — BLICOTa HMOABOISILEN Beackl-
Baolledt Tpyosl, M (1o KaTanory — ¢opMa 2), b=1,75D (D — guaMeTp BcachiBaloIero
nangGKa Hacoca, D=0,9); A,,; — I1yOMHa 3aje/IK¥ BCachIBAIOIIET0 MEePEXOAHOTO KOHY-
ca B OJIOK, M;

BBICOTA CTBOJIA

hers = \L_YBmax - locu D-K+h30y +h;{ —Myan=
=30-26,25+1,15+1165-0,2=5,865 M.
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JUIMHA TIPOMEXYTOYHOro Bala, PAacIlONOXEHHOro MeXIy BaJlaMu
JIBUTATENS U Hacoca,

Poan=4Y B oy — L ocH p.K+hAyy +h;—hﬂB_
=30-26,25+1,15-1,71-0,8=2,39 m.

Takum 06pa3zom, 0611as BEICOTA [103¢ MHOM YacTH 30aHNS HACOCHOH
CTaHUUU

Hyy = hoy + hey = 2,975 + 5,865 = 8,84 m.

OTMeTKa IOIOILBEI 31aHUS
Inonowss ={nona — H,,=31,15—8,84=2231 m.

PacuerHas BrICcOTa Han3e MHOM YaCTU 31aHU

HH.‘{ =her +hB,£lB+hCTp+h';+th+ }'% =
=1,3+2,8+0,3+0,5+2,4+0,5=7,8 ™,

rae . — BBICOTA CTATOpa NEKTPOIBUIATENS OT MT0JIA 10 BepXHEH KPOMKH, M; Ay np — LK~
HA2 BAJla IBUTATENA KaK JETalK ¢ HAMBOIBITUMY [26apUTAMY 10 BBICOTE, M; fgy, — PA3MeEp
KECTKHX CTPOI [UIsT NIONHUMAEMOH NeTaNH, M; /i, ~- 3aIac Npu NIPOHOCE /IETaNy Haj CTa-
TOPOM, M; A, — BBICOTa KpaHa (10 KaTaJIoTy), M; h3 — 3anac MexZy GalKoi nmepexpbiTis
U BerHEIA YACTBIO KpaHa, M.

B xayecTBe OABEMHO-TPAHCIIOPTHOTO YCTPOIICTBA TIPUHSAT MOCTO-
BOH 3JIEKTpUYECKMHI KpaH rpy30lodbeMHOCTRIO 10 T ¢ TIpoeToM 4,5 M.
ITpy 5TOM y4UTHIBAIOT, YTO HAcOC U [BUTaTeNlb pa30opHEIE, a MaKCH-
MAaJIbHBlE MaccChl AeTalell MM Hepa3OOpHBIX Y3JI0B Y HUX COCTABIISIIOT (C
HEKOTOPBIM 3artacoM) okoso 60 % maccsl Hacoca U 50 % nBurareis, Ko-
TOpBIE COOTBETCTBeHHO paBHH 11,57 u 8,6 T*. Torpa MakxcuMalbHas
Macca ogHuMaeMoro rpy3a 11,57 - 0,6 = 6,94 t. Ilonbuparor Gauxaii-
IYIO 110 BLICOTE CTAHAAPTHYIO KOJIOHHY C YIeTOM YCTaHOBKM Ha Heil Mo-
CTOBOTrO KpaHa, yIOBIETBOPHOILYI0 pacCyeTHOM BEICOTE Haf3eMHOM Yac-
TH 3paHus H,, . BpicoTa NpuHATOM KOJIOHHBI 9,4 M IIpU 3a€NKE €e
HIXe 91CTOro TioNa Ha | M. Takum 06pa3oM, OKOHYATENBHO TIpUHUMA-
IOT BBICOTY Ha/13¢ MHOM YacTu 3naHus 8,4 M.

JUid pacdera [IMHBI 3[1aHUST HacOCHOH CTaHIUY HEOGXOIUMO ITPEXIIE
BCETO OIPE/IEIUTh PACCTOSTHUE MEXAY OCSIMU arperatoB L., HCIIONb3Ys
CIIEAYIOLIME COOTHOIIEHUS:

Loc=Ly+1; ,=2,8+1=38 M

*Ecnu B XaTanorax HeT CBEIAEHHUIT 0 Maccax OTAebHBIX YACTelt Hacoca MK IBUrATeN.
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L'(')C=])HB+[II =222+1,2=342 m;

Loc = Log +8gery =29 +1=3,9 M,

rae L, — lUKMpKHa Hacoca BAOJb 34aHusA, M; L, — IIMPYMHA BXOJAHOTO OKHa BCACKHIBAKO~
el Tpyoel Hacoca (MpUHUMAIOT 1O KATAIOTY), M; Sy — TOJMIIMHA GBIYKOB BOEO3a60p~
HbIX KaMep, M.

ITpuHuMatoT Hanbonpliee 3HayeHue [ =1 =39 m.
PacueTHast IJTMHa HaI3eMHOM YaCTH 30aHUSA HACOCHOW CTaHLIMU

Ly=Logiy + by +286=3,9 -4+ 5+2-0,51=21,62 m,

I4e lyn — WIMHA MOHTAXHOH IJIOIAaAKY, M, €€ pacCCYMTHIBAIOT € YUETOM pa3MellleHHs Je-
Tal4 € HauboJbIUMMKM rabapUTHBIMKM pasMepaMd (B JaHHOM ciaydae =
=2,8+1+1,2=5M); 8§, — TONIIKHA TOPLIOBbIX KUPHUUHBIX CTeH HAO3eMHOM 4acTu
30aHMS, M.

C yyeToM CTpOUTEIbHBIX CTaH1apTOB OKOHYaTeNbHAas IIMHA Hag3eM-
HOM YacTu

L=6-4+2-0,51=25,02m.

YuuTeiBasi pazHMIly Mexiy pacyeTHOW M OKOHYaTelbHON UIMHON
saanus 25,02 — 21,62 = 3,4 M, MOXHO YBEIUYUTh, HANIPUMeED, 3HaUeHNE
L., uTo6bl COOPYAUTH MEXAY ABUTATENAMU JIIOKU JUId IIPOHOCA Yepe3
HuX peTaneil obopynoBaHus, pa3MENIEHHOTO B MOA3eMHON yacTu 3na-
HUS, WY YBEJIUUUTE JUIMHY MOHTaXHOU IUIOINAAKK /, ; U T. Ai.

3padHue KaMepHoro tuia. McxonHrle naHHbie Te Xe. B
Ioa3eMHOM YacTv 3gaHus KaMepHOI'o THUIIa HEOOXOAMMO Pa3MecTHUTh
KpOoMe HacOCOB Y HallOpHOM JIMHMM C apMaTypoi CTaHZApTHYIO MeTaJl-
JIMYECKYIO MOABOASAIIYIO TPYOY, MOHTaXHYIO BCTABKY, 3aABUXKKY U Ilepe-
XOOHBIA KoHyc. [[nuHa noasonsieil Tpyos! ¢ epeXosoM OT JuaMeTpa
900 MM x guametpy 1200 MM — oT Hacoca [0 QaHia, K KOTOpOMY IIpH-
COEIUHSIOT MOHTaXHYIO BCTaBKY, .= 1,3M. JIIMHa MOHTaXHOM’

BCTaBKHU fyp=0,65 M, IJIMHA 3a1BIDKKA [; = 0,63 M, JUIMHA TIepeXOqHOTO

KOHycCa OT aMeTpa BXoJHOT0 0TBepcTUs 10 quaMeTpa 1200 mm —1,4 M.
IlocnenHuii 3aMOHOIUYMBAIOT B CTeHY 30aHKs. OOBIYHO BHYTPH 30aHMS
HaXoJUTCs JIMLIb YacTh KoHyca JummHoi 0,4 M. 3HayeHMs BceX Mepeyuc-
JIeHHBIX BBlIlIe BEJIMYMH OepyT U3 COOTBETCTBYIOLIMX KaTajloros. TakuMm
obpa3oM, obuias LiMHa, HeobXoauMas I pasMenIeHu sl apMarypsl U
nepexonos, cocraBur 1,3 +0,65+ 0,63 +0,4=298M. DroT paszmep
OoJpllle, YeM aHAJIOTUYHBINA pasMep B 3aHUM HACOCHOM cTaHLIMU O10Y-
Horo Tula. ITockonpKy HallopHble KOMMYHMKAIUU OCTAIOTCS T€ Xe, TO
HEeoOXOAUMO VBEINYUTH IIMPUHY MOI3EMHOM YyacTH 31aHUs. PacyeTsl
MoKas3aly, YTo IKMPUHA 3aHus T0JIKHa ObITh 7,1 M. ITpu Takoit minpu-
He BO3MOXHO COIVIacOBaHHE COOPYXEHUN CTaHNapTHON Hag3eMHOM
W TIoA3eMHOM YyacTeil 31aHusA, YCTPOUB B BePXHeil YacTU T1oa3eMHOM
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YacTH KOHCOJH (CM. pyc. 5.3). YBETHUUTCA M BHICOTA [TON3EMHOMN YaCTH
3[1aHUs 32 CUET U3MEHEHMS pacCTOAHMS OT OTMETKM HM3a [10ABOASILEN
TPYOHI 10 OTMETKHM FOPHU30HTANIBHOM OCH Hacoca. Y 6JI0YHOro THUrIa 31a-
HUA paccTOssHME OT OCHOBaHMSA 3[NaHHUS A0 OCK Hacoca paBHO 26,25 —
— 22,31 = 3,94 M, ykamepHoro — 3,03+ 0,3+ 1,2=4 53 m(rae 3,03 M —
paccTosgHUe OT OCHM Hacoca 10 HM3a IoABoAdiel Tpyonr; 0,3 M — ripe-
BRILIEHUE HU3A [TOABOIALICH TpY6ORI Ha 11o1oM; 1,2 M — TonuuHa QyH-
NaMEeHTHO IUIUTEL).

IIpuHUMAIOT HaA3eMHYIO YACTh 3[aHUs TaKoM Xe, KaK 1 B cllyyae yc-
TporcTBa 30aHKs 0J10YHOro TUIIa.

4. 3naHue 6JJOYHOrO TUIA IIPU YCTaHOBKE B HEM BEPTUKAJILHEIX OCE-
BBIX HacocoB. Bomy 3a6upaloT n3 peku. MakcuMallbHas Iojadya CTaHIUK
9 M3/c, MuHMMAabHas — 3 M3/C. MaKCHMMAJIBHEI ypOBEHD BOLBI B PEKE
LVB . = 54,0 M, MUHUMANBHBET — [ VB, = 50,0 M. Ha cTaHmu ycTa-
HOBJIEHO 4 BepTUKAIBHBIX 0ceBBIX Hacoca Mapku OIIB2-87 (3 Hacoca
pa6ourx U 1 pe3epBHbIit). YacToTa BpameHusl Bala Hacoca 585 MUH™!
(cM. pa3g. 4.6). Ilpu yrile ycTaHOBKM JIonacTelt ° mofaya Kaxmoro Haco-
cacocTaBnser 3 M3/c ipu Hanope 13,7 M. Teone3nyeckas BLICOTa TOABE-
Ma 12,2 M. JIJ1s1 ipuBO/I2 HACOCOB IIPUHATE ACHHXPOHHBIE 3JIEKTPOJBH -
rarenu Mmapk BAH118-41-10¥3 mommHocTeo 630 XBT (cM. pa3zn. 4.7).

aKCHMAaJILHOE 3Ha4YeHHe JOITyCTUMOTr0 KaBUTAIIMOHHOrO 3af1aca B AM-
aria3oHe SKCIUIyaTaliMOHHBIX ITofay Ak, = 11,8 M.

JlorycTuMasi reoMeTpruyecKas BBICOTa BCachblBaHUS (0G03HaUEHUs

[TapaMeTPOB cM. IIpuUMep 1)

hB.ﬂOl’l = Ha - Hn.x - AhﬂOl’l - hT.B = 10:2 - 0’2 - 11,8 - 012 =-2 M,

Tlle A, — MOTEPH HANOpa B cOPOYIEePXUBaIOlIelt pelieTKe BON03a60PHOI KaMephl, M.

JlorryctMasi OTMETKa YCTAHOBKM Hacoca (TOPU30HTAJILHOM OCH pa-
Boyero xoreca)

‘L_OCH p-K =J:S]Bmin + hB.ﬂOl’I =50+ (—2) =48 m.

Dra OTMeTKa YCTaHOBKM Hacoca OymeT oKoHUYaTearHOU. PacueTHas
lIypyHa IToa3eMHON YacTH 31aHMs U3 YCIIOBUS pa3MELIEHUA B HEM Ha-
CocHoro o6opynoBaHus (CM. puc. 5.6).

Bpa=2¢+lyp +21T_¢+1p¢+1,'1p =
=2.1+1,3+2-0,65+1,36+0,6=6,56 M,

Te 8. — TOMUKMHA CTEHBI MOA3EMHON YacTH 37aHUs, M; I, — IUKPKHA Hpoxona BIOJb
3NaHus, M; NpUuHKMaloT He MeHee 1 M. IIIupuHa npoxona no/MKHa 6bITh TAKKe OCTATOUHA
Mg mepeMenieHus xoneca Hacoca OIIB2-87 nuaMeTpoM 0,87 M 1O MOHTAXHBIH JIIOK B
llepekpHITUK 1103 MHOM YacTh 30aHUA, fyp = Dy +2-0,2=087+2-0,2=1,3M; Ly —
TomuuHa QyHaaMeHTHOR OMOphl HAacoca, M; [, 4 — PACCTOSIHME MeXAy BHYTpeHHHMMU
ThaHAMY bYHIAMEHTHBIX ONOP, M; [, — MPOXON MeXIY cTeHOH K GyHIaMEHTHBIMH OT10-

Pamu, M.
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ITpoBepsIIOT paccTosiHUE MeEXJy CTEHON 3[[aHus M OCBIO Hacoca, Ko-
TOpOE He NOJIKHO NpeBRIaTh 1,5 M (32[1aHO B KaTaJlore)

H=lyg [ 241y g +15p =136/ 2+0,65+0,6=193 m,

YTO NPEBBILAET JonmycTUMBle 1,5 M. UTOOKI coxpanuTh /pp = 0,6 M U

oGecrieduts M= 1,5 M, CTeHy 31aHUs B MecTe IIpOXoa HallopHOI'o TPY-
GollpoBoa 1e1aj0T B (popMe BEICTYIIA ToHinHoM 0,43 M, cokpatus H o
1,5 M (cM. puc. 5.6).

IInpuHy G10Ka IMOA3EMHON YacTH OIPEAeIIIOT U3 YCIOBUS pa3Me-
L1eHUs TIONBoOsALIeH TPYOsI (KaMepHBIHA IIOABOA) JUIMHOM a (OT OCH Ha-
coca 10 BXOIHOT'O OTBEPCTHS BCachlBaloLLEN TPYOhi)

a=(3..3,5)D, = (3...3,5)0,87 =2,61..3,05 m,

rae D, x — AMaMeTp pabodero KoJeca Hacoca, M.

Torna pacdeTHad IIMpHHA Gl10Ka

Bonp=a+lyg [ 2+l g+l +8r =
=(2,61...3,05)+1,36 / 2+0,65+
+0,64+1,0=5,54...5,98 M.

PacuerHas LIIMPHHA HaJ3eMHOM 4aCTH 30aHUA HACOCHOM CTaHI[UU

By = DHB+21;Ip+25m:1,87+2.1,2+2.o,3=4,87 M,

roe Dy, — nuaMetp anextpogsurarenss BAH118-41-10V3, M; 1,']1, — WIMpYHa MpoXoJa

MeXIY CTEHOH! 1 BBICOKOBOJIBTHBIM 3/1eKTpoaBurareyieM BAH118-41-10Y3, M; 8., — TON-
1UMHAa CTEeHBl Hafi3eMHOM YacTy 30aHUA, M.

Han3zeMHyI0 yacThb 38aHHUS BBIIONHSIOT KaK ONHOATAXKHOE I POMBILLI-
JIEHHOE 3MaHNe KapKacHOT'0 THUITA CO CTAHNIAPTHLIM IIpoJieToM 6 M. Torzna
OKOHYATENbHYIO IIMPUHY Hag3eMHOM YacTd 3maHMs By, =6+
+2-0,3=16,6 M VBA3LIBAIOT ¢ LIMPWHON IMOA3EMHOM YACTH, TaK Kak
(dyHIaMeHTOM HaI3eMHOM YaCcTH 3AAHUS ABIAIOTCS CTEHBI ero IIoA3eM-
Hoit gacty. IlpuHuMaoT B, = 6,6 M, a LINpUHY 6JI0Ka YBETNYUBAIOT 1O
B;;=8,0M 3a cyer yuMHeHMs Nopsomsiniedt Tpy6er Ha 2,02M
(a= 5,07 M). D10 HEOOGXOAMMO [UTSl pa3MenIeHMs [1a30B PEMOHTHBIX 3aT-
BOPOB H PeNIbCOB KO3JI0BOI0 KpaHa Ha BO03a00pHOM COOPYXKEeHUHU.

BrIcoTa on3eMHOM YacTH 30aHUA HAaCOCHOM CTaHIIUH

H, = [Bepxa mu — JiogomBel .Y = 55,1 — 45,3 =9,8 M,
rae{ Bepxa m.q = YB ., t+ by =54 + 1,1 =55,1 M [A,,, — 0OpeBrrieHte Bepxa coOopyXe-
HMA (MOJla Hag3eMHOM yacTy) Hai MaKCHMalbHBIM yPOBHEM BOAB B MCTOUHMKE, M];

J mogowBH .4 = [0CH p.K — Ay — Agn = 48 — 1,5 — 1,2 = 45,3 M (h, , — BbICOTA OT HU3A
NOABOAsAILICH TPYGHI JO 0CH Hacoca, M, My = 1,730, = 1,73 - 0,87 = 1,5 M, nanuble u3 KaTa-
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Jiora; Dp,x—nnaMerp paboyero kojeca Hacoca, M; Hg, — TOJNMKMHA AHUIIEBOM NN~
TH, M).

Hacoc OITB2-87 BEIIyCcKaIOT B [BYX BAPMAHTAX: C 3JIEKTPOIIPHBOLOM
IoBOpOTa onacreit M 6e3 snekTpolipuBofa. [IpiHMMAIOT BTOpol Bapy-~
aHT — 6e3 3JIeKTpolipuBoda. Torna JyIMHA IIPOMEXYTOYHOI 0 Baja, pac-
[IOJIOKEHHOI'0 MEX 1y BaJlaMU ABUTaTelIsl U Hacoca (CM. KaTaJior),

hgan =L VB max — L O0CH p.K+A,,, —h}'; —hl'IB =
=54-48-11-385-0,6=2,65M.

Ecii pacyeTHYIO JUIMHY MPOMEXYTOUHOT'O BaJia /g, TIOTYYalOT OTPH-
LIaTENBLHOI, TO BAJIK HAacOCa U IBUATraTeNIs CTHIKYIOT HEIIOCPEICTBEHHO, a
OTMeTKY BepPXa IIOA3eMHO yacTy 3/1aHus (110Jla Hag3eMHOM 4acTH) 110~
BBILLIAIOT HA TIOJYYEHHOE 3HaYeHM e 10 MOAYIIIO.

B xayecTBe NMOXBEMHO-TPAHCIIOPTHOTO 000pYI0BaHUS MPUHIMAIOT
TIO/IBECHOM 3JIeKTPUYEeCKUI KpaH I'PY30MOTBEMHOCTLIO S T, IMPOJIETOM
4,2 M, BLICOTOH OT KPrOKa KpaHa B CTAHYTOM I10JIOXEeHUH 110 HU3a MOHO-
penbca hy, = 1,91 M. Bpicota MOHOpENbea Ay, = 0,3 M, paccTosiHME OT
BepXa MOHOpENbCa 10 OaJIKU epeKpHITU A, ,, = 0,1 M. JIBa MOHOpeNbCa
MIOABEITMBAIOT BAOJb HAA3eMHOM YacTy 3MaHKS K AByCKATHBRIM OajiKaM
MOKpHITUSL. Hacoc M IBUraTeNb JOCTABISIOT K MeCTaM YCTAaHOBKH 110 Ya-
ctaMm. Macca Hacoca OJIB2-87 B cGope 5T, a 2JMeKTpoOIBUraTeNd
BAH118-41-10Y3 5,8 1. ITo aHajioruu ¢ npuMepoM 3 feTab ¢ HauboIb-
el Maccoit coctaBUT 5 - 0,6 = 3 1. TakM 06pa3oM, rpy30II0 beMHOCTh
KpaHa BITOJIHE IOCTATOYHA.

PacyeTHas BrICOTa KPIOKa IIOIBECHOIO KpaHa

Hypp=hor+ Py g+ oy + 1, =1,04+4+0,3+0,5=584 M,

IJie A — BHICOTA CTATOPA JIEKTPOABUTATENS, M; Ay, — JUTMHA Bajla HACOCA, M; Hor, — Pa3Mep
XKECTKHX CTPOIL, M; /4, — 3aMac 110 BBICOTE MEXIY CTATOPOM U [POHOCHMO JETANIBIO, M.

PacyeTHas BEICOTA Ha{3eMHOM YacTH 30aHUS
Hyy=Hepp+ My + hyon + 15, =5,84+ 1,91+ 0,3+0,1 =8,15™m.

ITpy cTaHaapTHOM KOJIOHHE BEICOTOM 9,3 M ¢ 3ai€IKOiA ee B CTEHY I1011 -
3eMHOM yacTy Ha 0,8 M OKOHYaTeIbHAd BLICOTA Hag3eMHOM YacTH cocTa-
BUT 8,5 M. HanzeMHYI0 yacTh 3[aHUA CTAHIWUU MPOEKTUPYIOT cGopHOM
KapKacHOM, a CTeHBl — NMaHeNbHHMU. Mcrionp3yeMple s1eMeHTH 31aHUs:
KOJIOHHBI X€eJ1e300e TOHHbIe BEICOTOM 9,3 M; 6alK¥ AByCKaTHBIE C TIpOJie-
TOM 6 M; TUTUTEI IIOKpBITHA 1,5 X 6,0 M; CTeHOBBIE MaHeU [UTHHOI 6,0 M,
TOMIKHOM 0,3 M; KapHH3HBIE TAHE M JUIMHOM 6,0 M.

PacuetHas jutMHa Hag3eMHOM YacTH 3MaHMS CTAHIMU

Lyy=loc(ny—1) + Dy + l]‘lp +hint 2=
=42(4—-1)+1,87+1,2+4,07+2-0,5=20,74 m,
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Ine /o — pacCTOSTHUE B TIaHE MeXy HACOCHBIMH arperaTaMu; isi OCEBBIX HaCOCOB BbI-
6K paloT HaKuOOJIbIlEe 3HAYCHUE 13 IBYX YCJIOBHIA:

l(;c :‘DHB +lnp :1,87-]»1,2:3,07 M

oo = by +65=3,0+1,2=4,2 m,

Dy — nuaMeTp 91eKTpOaBUIaTeNs, M; /y, — IIMPHHA TPOXOIA MEXIY NEKTPOABUraTe/IsI-
MH, M; by, — UIMPHHA BOTOIIPHMEMHO KaMephl, M; 85 — TONILMHA GBIYKOB BOAOTIPMEMHM~
Ka, M; M, —4WUCJI0 HACOCOB Ha CTAHLUMH; Ak, — ATMHA MOHTAXHOM IUIOWAZKH, M,

hen=lup+ Dy +1,'1p =1,2+1,87+1,0=4,07 M; §_; — TONILKHA TOPLOBOI CTEHHl 30aHMA, M.

OKOH‘{aTeJIbHaH IJINHa Ha,[I3eMHOﬁ YacTH 31aHNsA
Lyw=6-4+28,=6-4+2-0,5=250m.

ImiHy To[3e MHOM YacTH 3aHKs TIpUHUMaeM TaKylo xe. B 60KOBEIX
CTeHax HaA3eMHOM YacTH 3[aHus yCTpanBaeM OKHa B popMe JIEHTOYHO-
I'0 OCTEKJIEHHS, TUIONIAAL KOTOPOTrO IIPUMEPHO paBHa ! /4 IUIOLIA/IM ITOJIA.
TopiioBele CTeHbI yCTpauBaeM KMpPIIMYHBIE, 4allle BCEro TONIIMHOA
0,5 M (mBa xupnnya). B Top11oBoil cTeHe cO CTOPOHBI MOHTAXHOH TUTO-
IIa/(K{ YCTaHaBIMBaeM JBYCTBOpUAThle BOPOTA Ul Bhe3a Ha MOHTaX-
HYIO IUIOINAMKY. B MeXAysTaXHOM IepeKphITHM Ha MOHTaXHOM! IUIO-
majKe aejlaeM MOHTaXHBIA 0K pa3MepoM 1,5 x 2,5 M (Jj1ss MOHTaxXa U
JIEMOHTAXa HACOCOB) U JIECTHUYHBIM IMpoeM JUIs yCTPOHCTBa JIECTHUIIB! B
TTOA3eMHYIO YaCTh 31aHM4.

5.6. MMABY4UE W NEPEABWXHbIE HACOCHbIE CTAHUWA

IlnaBy4eil HacocHOM cTaHIMEN CYUTAIOT YCTAHOBKY, B KOTOPYIO BXO-
JISIT IIOHTOH ¢ 060pYI0BaHUEM, COeIMHUTEIbHBIE HAITOPHBIE TPYOOIIpO-
BOIBI U CIYXKEOHBIH MOCTUK. [IpH IMpOeKTUPOBaHUY ILIaBYyYMX Hacoc-
HEIX cTaHLIMA He0OX0IMMO YIMTHIBATE CIENYIOIIEE.

1. Kopriyc IMOHTOHA MpOeKTUPYIOT KaK HECAaMOXOIHOE CYXOIDY3HOE
CY/IHO.

2. JIOHTOH KOMITOHYIOT B COOTBETCTBHUH CO CAEIYIOUIUMHU YCIOBUS-
MU TIPUHUMAIOT OTHOLIEHHE [UIMHBI TIOHTOHA L X BEIcoTe GopTa H ot 9
10 28, a IIMpWHBI ITOHTOHA B X BeIcoTe Gopra H He Gojee 4...5 B 3aBUCH-
MOCTH OT pa3psia cyaHa.

3. Pa3Mepsl 3JIeMEHTOB IIOHTOHAa OOOCHOBEIBAIOT pacyeToM Kak Ha
MECTHYIO, TaK X Ha OOUIYI0 IIPOYHOCT B IPOJOJNLHOM M MOIEPEYHOM
HallpaBjieHHaX. Kpome Toro, NnpoBepsIoT IJIaBy4ecTh W OCTOMYNBOCTD
TIOHTOHA TIPU BceX BO3MOXHBIX KOMOMHAIIMSX BHELTHUX BO3/I€MCTBUM.

4. Ha moHTOHAaX yCTaHABAHUBAIOT TOMIBKO LHEHTPOOEXHBIE H OCEBbIE
HACOCH! TOPU30HTAJILHOrO UCIIOTHEHMS. OCHOBHOE 000pYA0BaHHe pas-
MeIapT B TPIOMe Ha IHUIIEBOM Habope nodroHa. OyHpaMeHTHl TOM
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HACcOCHI 1 ABUTATENN NOJIKHEI ObITH JOCTATOUHO XECTKMMH, YTOOR! fie-
(popMalMK UX TP JTI0OBIX BO3MOXHBIX pEXUMaX paboThl HE MOTJIU BbI3-
BaTh pacleHTPOBKH arperaTos. JIJIsI OBLILIEHUS XeCTKOCTH hyHIaMeH -
TOB arperaToB MOIIHOCTEI0 6oiee 500 XKBT nmponospHEle U IMoNepeyHble
6as1ky hyHIAMeHTHBIX PaM XeJlaTeJlsHO COBMENIATh C AHUIIEBLIM Habo-
poM. KoHcTpyKiinu GyHaaMeHTOB AOIKHEI OBITh CKBO3HBEIMU U HE 10T -
XHBI TPENATCTBOBATE PEMOHTY OOLUIMBKM M BEHTHWIAUMOHHBIX YCT-
POMCTB 3JIEKTPOABUTATENS.

JUts ipenoTBpalle€HUs paclieHTPOBKY arperaTos Ipy AedopMaliusx
KOPITyca IIOHTOHA Ha BCACHIBAIOIIMX Y HAIlOPHBIX TPYOOIIpOBOiaxX mpe-
JycMaTpUBalOT HafeXHbIe KOMIIEHCAaTOPEL.

O60opynoBaHKe CYIOBEIX CUCTEM (HACOCHI OCYLINTENBHOM U OajuiacT-
HOI CUCTEM, IIPOTUBOIIOXKApHBIE YCTPOICTBA, BEHTUIIALNSA) XKeNaTelNb-
HO yCcTaHaBJIWBaTh Ha CIYXeOHBIX MOCTHUKAX MJIM KPOHIUTEHAX He HUXE
0,6 M Hall HaCTUJIOM TpIOMa, 0O0pYIOBaHUE paclpeAeuTeNsHOTO yCT-
pOICTBA U HIUT YIIpaBJIEHUsI — Ha ypOBHE MTalyObl.

5. BopoHenpoHuU1IaeMble IIeperopoAKH IIPUMEHSIOT TONLKO B MHOTO-
arperaTHBIX JIOHTOHAX, Aa U TO TOJILKO B TeX CIlydasX, ECJIU 3TO He BleyeT
3a co0O0M yBeIMYeHUA rabapUTOB IIOHTOHA U He CHUKAET KaueCcTBa SKCIT-
JyaTalliu.

6. ITo KoHCTpYKIIMU U HopMe KOpIlyC MOHTOHa AOIXKeH ObITh Mpo-
CTENIIMM: IIPIMOTUHERHOI'O ceyeHHUs C HEOOMBIINMU CKOCAaMU HUIA B
061aCTH KOpMBI K Hoca. JITMHY Hoca M KOpMBI IIPUHUMAIOT OT 2,5 110 4 M.
B 1raHe Hoc ¥ KOpMY JIydllle BCErO BBLINIOJNHATH NPAMOYTOJNbHBIMY, a
IHUIE B IIpefeTax Hoca K KOpMbl — HaKJIOHHBIM IO YIIIOM A0 15°, uTo
o0JieryaeT TpaHCIIOPTUPOBKY IIOHTOHOB K MECTY YCTAaHOBKHU U 3UMOBKH.
TuprHa HaACTPOMKHY TOJLKHA ObITH HECKOJIBEKO YXe KopIlyca IIOHTOHa,
9TOOBI 06ECTIeYNTH IIPOXOA BAONL 60pTOB. 11IMpUHY IIPOXOJAA B 3aBUCH-
MOCTH OT KPYHHOCTH ITOHTOHA IIPUHUMAIOT 1...1,4 M.

Kopriyc 1oHTOHa OOIIMBalOT CTAJIBHBIM JIUCTOM  TOJNIIWHOMN
4...20 Mmm. CHapyXH KopIlyca Ha ypOBHE Ipy30BOii BaTepIMHUM YCTaHAB-
JNIUBAlOT AePEeBSIHHBIA MPUBAIBHBIA OpyC Ui CMATYEeHUs yIapoB IpHU
CTOJIKHOBEHHUH C IIpUyJaJiaMy WM C IPYTUMU CylaMHU.

BopTa noHTOHAa, KOPMOBOIt 1 HOCOBOM OTCEKM eNaloT JBOMHBIMM,
KCTIONB3YS OTO IIPOCTPaHCTBO [N pasMenieHus 6amiacra, BOLONpueM-
HBIX KOpOOOK M IIAPOBBIX IIAPHUPOB COEAUHMUTENLHBIX TPyOOIIpOBO-
noB. ObbeM GannacTHBIX KaMep BBIOUPAFOT TaKUM, YTOOBI NIpU KX TTO-
MOH (3aJIMBasg UX BOJOYM HMIIM oCyllIasi) MOXHO OBIIO MTOJHOCTBIO UC-
KJIIOUUTh KpeH WM AuddepeHT NOHTOHA. [N yMeHbIIeHUS 00beMa
faTacTHBIX KaMep MHOTNA NOIYCKAIOT pa3MellleHre Hauboee Tsaxe-
noro obopynoBaHus Y 60pTa, IPOTUBOIIOIOXKHOIO COeIUHUTENLHBIM
Tpy6oIpoBofgaM. MaKcuMaJibHO NOIIYCTUMBIN KpeH ITOHTOHA He N0JI-
KeH IIPEeBBILIATE 3°.

Bony 1ienecooGpa3Hee 3ab6upath co cTOpoHbI fHUIIA. ITpu 9TOM BO-
03a00pHEIE KOPOOKHM OOOpPYAYIOT COPOYAEPXUBAIOUIMMU pelleTKaMHU
WK peIOO3ALIUTHEIMY YCTPOUCTBAMM, repMETUYHBIMU JIFOKaMMU, ropJIo-
BUHBI KOTOPBIX BLIBOJST Ha YpoBeHb 6opToB (HO He MeHee 0,3 M Haj
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YPOBHEM BOJIBI IIPY MaKCHMaILHOM OCAJIKe), M 3aTBOpaMH [UIs IIpeKpa-
IEHVS! IOCTYIIA BOJIBI B KOpOOKH TIPU pEMOHTaX HaCOCOB UJIH TIPH 31M-
Hell KOHCEpBalMH.

HaacTpoiiKy TOHTOHa BBIMOJHAIOT OOJIEMYEHHOH KOHCTPYKIMHU:
CTATHLHOU KapKac JUTSI yCTAHOBKU TIOMKPAHOBEIX OaIOK M GaJIOK [TOKPhI-
TS, 0OpellleTKa v CTEHOBOE 3aIIOJIHEHNE U3 IIEHOTIacTa ¢ OOLIMBKOM M-
CTOBOI CTATBIO TIOJ MACIISTHYIO KPacKy WJIV JIMCTOBBIM ILIACTUKOM. B 11po-
eKTaX TToc/IeIHUX JIET Ha TTaByYMX HACOCHBIX CTaHIIMAX TIpeycMaTpyBa-~
10T CITyKeOHLIe TTOMELEHUS! U1 OOCIYXMBAIOLIETO TIepCOHaNA: KAIOTY,
HeGOoJLIION KaMOy3 ¢ He0OXONUMBIM 000pY/I0BaHYIeM, TYaJleT.

OcynmTebHasg cUcTeMa TIOHTOHA JAOJDKHA COCTOSITH M3 CHUCTEMHEI
CUTHATM3AIIMM, TPSHAKHEIX HACOCOB (He MEeHee JBYX) ¥ KOJblIeBO! Ma-
rdcTpany TpyOoOIIpoBoIa ¢ YCTAHOBJIE HHBIMHU T10 YeTBIpeM YIaM KaXIo-
ro oTceka BoJ03ab0pHLIMY BopoHKaMU. BrIOpoc Bo/ibl — BHILIE YPOBHSI
BOJIBI IPY MaKCUMATBLHOM ocajKe JIOHTOHA.

JLJ1s1 3aTToTHeHUS GayJTacTHLIX KaMep BOIOU TIpeycMaTpHUBaioT clie-
IyManbHble Hacockl. Ecy MOHTOH paz/ie/ieH BOJOHeTI pOHUIIaeMbIMU Tie~
peropoiKaMy Ha OTAEbHBIE OTCEKU, TO KaXIbIl U3 HUX JIOJDKEH UMETh
CaMOCTOSITeTFHbIE OaITacTHLIE U IPEHAXHbIE CUCTEMBL.

J1J1s1 TpoBeIe HUSI MOHTAXXHBIX pabOT TOHTOHBI 000PYIYIOT PYYHBIMA
KpaH-6ajikaM{ WM MOCTOBBIMHU KpaHaMM IPY30MOAbEMHOCThIO 1o 10 T.
ITpu MoHTaXe Gonee TsKeIoro o60pyA0BaHUS IOIycKaeTcs IpUMEHATh
CTiapeHHbIe MOCTOBBIE KpaHbI.

IIpu BuIGOpE MECTA YCTAHOBKYU TTOHTOHA HEOOXOAUMO IMETh B BUTY
cIeayionee:

TIOHTOHH! TIaBYYMX HACOCHBIX CTAHLIUM KeJIaTeJIbHO pacliojarath y
KpYTOTO BOTHYTOr0 Gepera B 30He HauOOJbIIVIX ITIyOUH;

TIpY yCTAaHOBKE MTOHTOHA Ha PeKe B 30HE BO3MOXHOTI0 JIEN0XO0/Ia Ipe-
IYCMaTPUBAIOT JIbA033/Ie PXXMBAOLLME COOPYKEHH S WU IEMOHTAX ITOH-
TOHA Y1 OTBOJ €T0 B CIIe LM aTbHbINM 3aTOH Ha 3UMOBKY (BO3MOXEH TTO/IbeM
Ha CTareb);

TTOHTOHBI He CIIENyeT yCTaHaBJIMBaTh B 30HE MHTEHCUBHOMU Itepepa-
60TKHU GeperoB YUIM cylbHOro BosHeHus (6osee 0,8 m). [Tpu ycraHoBKE
[TOHTOHOB B €CTECTREHHAIX 3IMBAaX WU UCKYCCTBEHHBIX KOBLLIAX MTpH-
HMMAIOT Mephl TT0 3alMTe 3a11Ba (KOBlla) OT HAHOCOB;

Ha MecTe pabOThI ITOHTOH 3aKPENJISIIOT HE MEHee yeM Ha Tpex sSIKo-
psX.

ITpy ferxux ycinoBusx paboTHl (OTCYTCTBUE TeYeHU s, BOJH, cIa0ObIi
BeTep) TTOHTOHBI MOTYT GHITH 3aKPETIEHLL IIPYU TTOMOLIY OHOTIPOJIET-
HbLIX COeIMHUTENLHEIX TpyOOTIPOBOIOB, UMEIOIIUX 1IIapOBhble COEIMHE-
Hvsi. B 3ToM ciiydae ctaTyecKU HeM3MeHsIeMas cucTeMa MOXeT ObITh
IoJydyeHa 3a CYET CTSOKeK, YCTAHOBJIEHHBIX KPECT-HaKpecT CHU3Y U
CBEpPXY COeMMHUTEILHLIX TpyO. BriepBhie Takoe ycTpoicTBO ObIIO TIPH-
MeHeHo Ha Camrapckoit u XomKa-bakupraHckoi IiaBydux HACOCHBIX
CTaHIIMAX.

[Mp¥ MpOEeKTHPOBAHUY COSTUHUTEILHBIX TPYOOTIpOBOIOB (pUc. 5.16)
HeoOX0IMMO YUNUTHIBATh CJIeYIOIIEE:
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Puc. 5.16. IlnaByyas HacocHas CTaHIHUA:

1— TOHTOH; 2 — COEAMHUTENBHBIN TPYGONPOBOL;, 3 — aHKePHas oTiopa GeperoBoro MapoBoro
mapHupa; 4 — [apoBble MapHUPH

TPYOOIIPOBONLI OJKHEL OBITH CTANBHBIMM. [Tpy IIpoYMX paBHEIX yc-
JIOBMSAX NIpeATIOYTEeHUE OTAAIOT OMHOMPOIETHRIM TpyOOIIpoBOaaM, JIu-
Ha KOTOpPBLIX NOJIXKHA OLITH OrpaHNUYeHAa NMPOYHOCTHIO MOIBUXKHOIO CO-
eNMHEHU 1 JOIIYyCTUMON Harpy3Kod Ha 60pT TOHTOHA. MHoromnpoer-
HBIE TPYOOITPOBOILI IIPOEKTUPYIOT HATLTABHOTO TUIIA C YCTAHOBKOM ITpo-
MEXYTOUHBIX LIADHUPOB Ha CNEUMAIBHBIX ITOHTOHAX. s npaBUILHOM
TTOCAIKM IIPOMEXKYTOUHBIX IIOHTOHOB HAa THO NPENyCMaTpUBAIOT UCKYC-
CTBEHHBLIC OCHOBAaHMSI;

YYCIIO COENMHUTENIBHBLIX TpyOOIIpOBOJOB IPUHUMAIOT PaBHBIM
Yyclly OCHOBHBIX HacocoB. JlonyckaeTcst paboTa ABYX HACOCOB ¢ Io-
naueit MmeHee 500 11/c v paboTa ogHOTO Hacoca Ha JiBa TpyOoINIpoBoaa B
ciydae, eClIM HeJb3s U3rOTOBUTH MIADHUPHOE COeNVHEHVE HYXHOTO
pasMepa;

COENMHUTENBHEIE TPYOOIIPOBOLI JOJIKHEI 00ecleunTh NepeMele-
Hyle ITOHTOHA BO BCEM NUAIIA30HE KoJeOaHUM YpOoBHA BOILI C YYETOM
MaKcUMaIbLHBIX KpeHOB Ha 00a 60pTa, a TaKKe HaUTeXalyio TPOYHOCTh
ITpU BCEBO3MOXHBIX KOMOMHAUMAX HArpy30K: cOOCTBEHHAs Macca, Mac-
Ca BOMBI, IMAPOIMHAMUYECKOE JaBJIeHUe BOJIbI, HABAJI [TIOHTOHA, 3aKJIu -
HUBaHYe HApOBLIX HIAPHUPOB HarPy3KU NpH NepeHoce Mo TpyOOoIIpoBo-
Iy TpY30BH T. [1.;

B KayecTBe IMOKUX CTHIKOB TpyOOIIpOBOMOB OHAMETPOM
300...1000 MM peKOMEHAYIOT IPUMEHSATH LIAPOBLIE COENMHEHNS Y ¥ia-
MetpoM o 500 MM — rMOKVEe pe3VHOBBIe UITAHTH, apMUpOBaHHBIE
CTaNbHOH IMpoBoNoKo#. TMOKMe CTHIKYM MOKHBI NOIYycKaTh JIOMT 1o
IJIMHE TpYGONPOBOIA, CIIOCOOHBI KOMIIEHCHpOBAaTh BCe HETOYHOCTH,
JOTYUIEHHBIE TIPY MOHTAXE OTIOPHBIX KOHCTPYKUMHA U ITOJABYXKHEIX Yac-
TeN COeMHUTEIBHBIX TPYOOIIPOBOIOB.

Coo01ienye MeXJly TOHTOHOM U GeperoM cielyeT NpenycMaTpu-
BaTh UJIY IO CNIEIAATBHOMY CITYXEOHOMY MOCTUKY, MY TTO OJHOMY M3
COCIMHMITENILHEIX TPYOOIIPOBOAOB, HA KOTOPOM YCTAHABJIMBAIOT Ha-
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Puc. 5.17. Ilepensuknast nacocnas ycTanoBKa:

a, 6 — noriepedHBIi 1 IPOJONLHEIN pa3pessl; 8 — fUlaH;
1 — 6aky 10151 TOIUIMBA M Maciia;, 2 — 6aJUIOH CXaToro Bo3nyxa; 3 — BaKyyM-Hacoc; 4 — 3a/IBUXKa;
5 — 6aK Ui Bozibl; 6 — LeHTPOGEXHBIHA HAcoc; 7 — AN3elb; § — HAIOPHBIM TpyGOIIpoBoz; 9 — KY30B;
10 — BcachiBaroUINii TPy6oNIpoBo],

CTUI ¥ orpaxaeHue. CiayXeOHBIE MOCTMKM WHOIZAa MCIOAB3YIOT IJIA
TTPOKJIAJIKU KabeseH.

g gocTaBKY Ha ITOHTOH Ipy30B GoJjiee 5T 0OBYHO MCIONB3YIOT
TLIaBy4YMe cpencTBa (TI0TH, 6apXyl) U CTIelAaibHOE TOALEM HO-TPaHC-
TIOPTHOE 000PYIOBaHME IS TTOTPY3KM-Pasrpy3ku. B HEKoTOPEIX TIpo-
€KTaxX IIpeycMaTPUBAIOT TPUYIEL, K KOTOPEIM TTOJITaCKWBAIOT TOHTOH
IUTS TIOTPY3KY TSIXEJIOro 000pyIoBaHMS M 3MMHEro oTcTos. OnTiManb-
HOe TeXHWYecKoe pellieHyie HaX0AAT CpaBHeHMEeM HECKOJBKUX BapraH-
TOB.

Brinyckator camoxonusie (CITHC) u HecaMoXoIHbIE TUIaBYy4YME Ha-
cocHble cra”uyy rogayeit ot 0,1 10 20 M3/c n HartopoM ot 6 10 125 M.

IlepeasyxHEIe HACOCHBIE CTAHIIVM IIMPOKO ITIPUMEHSIOT B MeTMOpa-
. OHY MMEIOT CIeAyIolMe TIPeUMYylecTBa TePel cTalOHapHEIMHU
CTaHUVSIMY 3aBOJICKOE CEePUMHOE M3roTOBJIeHUWE, YTO obecreuuBaeT
BBICOKOE KayeCTBO M MEHBIIYIO CTOMMOCTh IO CPABHEHUIO CO CTalMo-
HapHLIMU, OBEICTPOTY YCTAHOBKU, HE TPEOYIOUIYIO CIIeIMaIBHEIX CTPOM-
TENHHO-MOHTAXHBIX pab0T, BOBMOXHOCTH B TE4EHHUE KOPOTKOIO BpeMme-
HY MEHATH MecTa YCTAaHOBKU (I10 Mepe M3MEHEHMs! yPOBHEM BOJILI B McC-
TOUHMKE WIY ITepexXofia ¢ OJHOro 00beKTa Ha APYIoi).

IIpuMeHAIOT clienyonye TATTEH TIepeIBMKHEIX HACOCHBIX CTAHLIWIA:

CHIT — craHuMg HacocHasl TIEPENBMXHAsI, obOpydoBaHHAS FOpu-
30HTAILHBEIM HACOCOM C IPUBOAOM OT CIIEeLMaibHOIO ABUraTeIs] BHYT-
peHHero cropaHus. OGopynO0BaHWE YCTaHABIMBAIOT Ha crieliaibHOM
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paMe (cajia3Kax) WIM Ha apronpuliene (puc. 5.17); nomavya mepeIBUX-
HbIX cTaHuuit 0,02...0,7 M3/c npu Hatope 5...110 M;

CHII® — 10 Xe, Ho B KauecTBe IpUBOJA UCIIOIE3YIOT NIeKTpOIBUTa -
TeJIb;

IMHCT — nepenBiKHasi HacocHasl CTaHLUA, B KOTOpOIt B KauecTBe
IIpuBoAa MUCIOJIB3YIOT ABUTaTeNb TpaKTopa, COEAVMHIEMEINl ¢ HacOCOM
CIIEIMAaJBLHEIM BaJIOM; B 3TOM cJIydae Ha calla3kaXx MOHTUPYIOT TOJILKO
HAacoc ¥ pedyKTOp, KOTOPHI IPYMEHSIOT, eClIy YacToTa BpallleHus pa-
0ouero xoJjeca Hacoca He COBIAJaeT ¢ YacTOTOM BpallleHys KapoaHHOTo
BaJla TpaKTopa,

CHH — craHumsl HacocHasl HaBecHas (Hacoc MOHTHPYIOT Ha paMe,
YCTaHOBJIEHHOM Ha TpakTope). [Tomaua craHimu 0,02...0,12 M3/c nipu
Hanope 22...93 M.

Haub6oiee ynio6Hb 1 3KOHOMUYHLI NTepeNBUKXHBIE HAaCOCHBIE CTaH-
UMM ¢ MHAMBUAYATLHLEIMU JBUTATEISIMY, He 3aBUCAIIMMM OT HaJIuUMs
TpakTopa.

JaHHabe 0 TIepeABKHBIX HACOCHBIX CTAHIMSX MOXHO B3STh U3 COOT-
BETCTBYIOIIMX CTIpaBOUHUKOB U KATaJIOrOB.



Fnasa 6

BHYTPUCTAHUMNOHHbIE BCACbIBAIOLWMNE
N HANOPHbIE KOMMYHUKALINA

6.1. OBUIME CBEJEHNSA

BeaceiBaolme KoMMYHUKALMYA, clyKalme IS ITOABOJA BOMLI OT
BOJOIIPHMEMHBIX KaMep BOM03a00PHBIX COOPYXEHUM K BCAachIBAIOLIUM
rmaTpyokaM HacocoB, pas3nessgioT Ha COOCTBEHHO BCAChIBAIOLIME U IO/ -
BOJISIIME.

B rrepBBIX gaBieHe MOXeT OBITh HUXe aTMoc(epHOT0, BO BTOPHIX —
Bcer/a BhIlIe aTMOC(EePHOro.

HarmopHble KOMMYHUKALIMY TPaHCIIOPTUPYIOT BOMY OT HAITOPHBIX
ITaTpyOKOB HACOCOB K HAIIOPHBIM TPYOOIIPOBOIAM.

g HopMaJIbHOM 3KCIUTyaTallUd HaCOCHBIX CTaHIMIA Ha BcachIBalo-
UMYX, TOMBOMSILIMX M OCODEHHO HAIIOPHLIX KOMMYHMKALIMAX yCTaHaB-
JIMBAIOT COOTBETCTBYIOIIYIO TpyOOIIPOBOIHYIO apMaTypy.

BHyTpucTaHIIMOHHBIEC BCAchIBAIOIIME M HAIIOPHBIE KOMMYHUKAUVHN
MeEJIUMOpPaTUBHBLIX HACOCHBIX CTAHUMI B OTIMYME OT KOMMYHUKAIUA
CcTaHUMI BogocHaGXeHMsI, KaK IIPaBWIO, BEIXOAAT 3a IIPeneisl 30aHni
HAaCOCHBIX CTaHLUIA.

B cBs13M ¢ 3THMM HEoOXOIMMO PacCMOTPETh YCIIOBUS IIPOXoaa Tpyoo-
IIPOBOIOB BCACHIBAIOLIMX, ITOABOASAIIMX M HAIIOPHBIX KOMMYHHKaIHA
yepes CTeHBI 3TaHUI HACOCHBIX CTAaHLIVA.

3aenka Tpy6 B CTEHHI 30aHUS MOXeET OBITh XKeCTKON Y THOKOM.

XKecTKy1o 3a1eJIKy IIPUMEHSIOT IIPY YCTaHOBKE BCEX BEPTUKANBHBIX
LEHTPOGEKHEIX M OCEBBIX HACOCOB IIPH TTojjade Kaxaoro bonee 4 m3/c,
WHOI[a Y TIPU MEHbIIIeH ITofaye, a B OTMENBHEIX cIydasx IIPU yCTaHOBKE
FOPU3OHTANLHBIX HA€OCOB.

AHKEpPHBIMU OITOpaMU CIIYXaT CTeHBI ToA3eMHbIX YacTell 3naHUi Ha-
COCHBIX CTAHLIMH OJIOYHOT O ¥ KaMEPHOIr'o TUIIOB 13 MOHOJIUTHOIO Xejie-
300€TOHa.

ITpu xecTkoil 3a1eNKE TPyOOIIPOBOAOB B CTEHE! IPUMEHAIOT pebpHc-
ThIe MaTpyoKu (puc. 6.1). Pe6po Iocepenune narpyoxa IpuBapuBaioT
I GoJiee IIPOYHOro 3aMOHOTMYUBaHUA Y yYMEHBIIEHU IIpocayrBaHUA
Bonbl. KOHUBI MaTpyOKa MOrYT OBITH IMagKUMU WIM C IIPUBapHBIMU
$d1aBnaMu, B 3aBUCUMOCTH OT MECTHEIX YCIIOBUIA.

[Tpu rpoxoae TPyOGOIIPOBOAOB Yepe3 CTeHb U3 KUpImMya Wi u3 oe-
TOHHBIX OJIOKOB OCYILECTBUTE XKECTKYIO 3a/1eJIKy 3aTPYJIHUTEIIBHO, T10-
3TOMY IIPMMEHSIOT TMOKy10. OHa IIPpeoXpaHsaeT cTajlbHble TPYOOIIpo-
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Puc. 6.1. XKecrKas 3ajenka Puc. 6.2. T'ndkas 3aenka TpyOonpoBoaa ¢ calbiu-
TpyOonpoBoa ¢ MpUMeHeHHeM KOBBIMH YILUIOTHATE/ISMH:

pedpcToro marpyéka: a — € HAXUMHBIM YCTPOMCTBOM; 6 — 6e3 HaXUMHOTO yCT-
1— pe6po; 2— natpybox poiicTBa; | — mnuabka ¢ rajikoil; 2 — pasbeMHEIA HaXUM~
Ho#l dbnanneBH narpy6ok; 3 — dnaHel; 4 — pe3nHOBOE
KOJBLIO, 5— KOJMbplieBOE pebpo; 6 — Kopnyc; 7— YIIOpHOe

KOO, § — 3a4eKaHKa; 9 — caIbHUKOBag HabUBKa

BObI OT NOBPEXICHUI ITPU OcaaKe 3MaHUM, IIPU TEIUIOBBIX paclIMPEeHY -
SIX TpYO, NPU CTPOUTEILCTBE B paifloHax ¢ NMOBHIIIEHHON cEHCMUUHOC-
TBIO. B 3THX cllydasix OGBIMHO UCIONL3YIOT CTATLHLIE CBAPHLIE CAILHU -
KOBBHIE YILIOTHEHMS, IIPeIOXpaHAIONINE TAKKE OT BO3MOXHOTO ITpoca-
YW BaHMA BOJLI BAONE TPYOOTIPOBO/A YePe3 CTEHY. DT YIUIOTHEHUS MO-
I'yT OBITH ¢ HAXKMMHBIM YCTPOMCTBOM 1 6€3 HeTo.

Kopriyc cadbHUKOBOTO YILIOTHEHUS C HAXUMHBIM YCTPOilcTBOM
(puc. 6.2, a) GeTOHUPYIOT B CTeHE COOPYXEHUA A0 MpOIycKa uepes
Hee TpyOul. KonbiieBrie pebpa S Kopriyca 6 cliyXaT Al IPOYHOTO cO-
eIMHEHUS ero cO CTEHOM. YIUIOTHEHUS! BEITIONHSIIOT B BUIE PE3UHO-
BRIX KOJIell 4 VJIU U3 IPOCMOJIEHHOTO IIEHBKOBOTO XIyTa. 3aTsIruBa-
10T caJIbHYK, a TAKXKe NepUOANYECKH Ero MOATITUBAIOT ¢ IOMOIILIO
HaXUMHOTO (pJIaHLIEBOTO NaTpybKa 2, pacIioNlaraeMoro co cTOPOHH
CYXOro NOMeleHus, WnuaexK u raek. CaJlbHUKOBOE YIUIOTHEHHUE C
HaXUMHEIM yCTpOWCTBOM 0O0afaeT Xopolled 31acTUYHOCTLIO, Ha-
JIEXHOCTHI0O U BOAOHEIIPOHUIIAEMOCTEI0, HO HECKOJLKO CIOXHO B
nsroropieHuu. [loaToMy NNpUMEHSIOT €ro B Hanbonee TPYOHHIX yC-
JIOBUSIX.

3HaUMTEIBHO MPOILIE MO KOHCTPYKIUM CATLHUKOBOE YIIOTHEHUE
0e3 HaXXMMHOTO ycTpoiicTBa (puc. 6.2, 6). Ero xopityc 6 — 06pe3oK Tpy-
ObI ¢ NpUBapeHHBIM KOJIBIIEBLIM peOpoM 5. BHYTpu KopIyca ycTaHOBJIe-
HO YTIOpHOE KOMb1O 7. MeXy YITOPHBM KOJTBIOM 1 GYPTOM NOMEIIAIOT
C&JIBHMKOBYIO HAOMBKY 913 NPOCMOJIEHHOM NEHBKOBOM npsiu. KoHubt
CAJIbHMKOBOT O YILUTOTHEHHS 3aKPBITH 3a4eKaHKOU & M3 LIeMEHTHOIO pa-
CTBOpa U 3a/ieJJAHH MaCTUKOM’.
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6.2. BCACBbIBAIOWMWE TPYEONPOBOADI

IlaBieHMe BO BcachIBAIOMMX TPYOOIIpOBOIaxX MOXET ObITh HUXE aT-
Moc(hHEpPHOIO, TOITOMY HEOOXOIUMO, UTOOLI OHU OBIIM TEpMETUUHEL.
ITpu HemocTaTOUHOM TePMETUUHOCTU B HUX NPOHUKAET BO3YX, YMEHb-
1UAIOLMIA BAKyyM, UTO IIpUBONUT K CHHXXEHUIO ITOJaYy BO/IbI HacOCaMHU,
yMeHbineHu o ux KITJ1, a uHorna u K cpbiBy paboThl HACOCOB.

ITosToMy ocHoBHOE TpeOOBaHUE, IIPEABIB/SIEMOE K BCACHIBAIOLINM
TpyOOIIPOBOJAM, — 3TO UX BO3YXOHETIPOHUIIAEMOCTD.

Bo3znyx MoxeT mornactb BO BCachbliBalOIIHe TPYGOIIPOBOILI HE TOJIHKO
yepes HEIUIOTHOCTY CTEHOK TpyO M MX COeMHEHMI, HO U TIpM er'o IIpo-
pBIBE Yepe3 BXOMHOE OTBepCTHE ITpy 00pa3oBaHUY BOPOHOK U3-3a HENIO-
CTaTOYHOTIO 3arilybJIe HUS DTOro OTBEPCTHS IO YpOBEHD BOIBI U He6ula-
TOIPUSATHBIX YCJIOBMI TOABOAA BOLBI K BXomy TpyOsl (pHc. 6.3), Npu
YMEHbIUEHUN NaBNeHYsI HUXe pacueTHOro U BCJEACTBUE CKOIUIEHUS
BO3/yXa B BUJie BO3MYIIHLIX MEIIKOB BO BcachIBaOLIUX TPYyOOITpOBOIax
IpU UX HEITPABWILHON ITPOKJIANKE.

ITpu IpoeKTHPOBaHUH BCACHIBAIOLIMX TPYGOTIPOBONOB HEOOXOIMIMO
COOJIIONATE ClleNyIOIIME YCIIOBUS:

1. BeacbiBaronie TpyGOIIpOBOALI BEITIONHSIOT TONBKO U3 CTAIBHBIX
Tpy6. BHe 3maHmsi TpyObI COEAVHSIOT TOJBKO CBAPKOIA, a B TIpe/ieNiaX 3/1a-
HUI — CBapKo# U ¢ TOMOLUBIO (PIIaHUEB.

Ha BcachiBaroiux TpyoonpoBogax MOTYT GbITh yCTaHOBJIEHSI JINIUE
KOMIIEHCAaTOPbI, COXpaHAIONIME FepMETUUHOCTE B YCIIOBUAX pacYeTHOIO
BaKyyMa.

2. BeacwiBarolye TpyOOIIpoOBOALI Bo M36exXaHUe 00pa3oBaHUS BO3-
JIYIIHBIX MELIKOB NMPOKIAILIBAIOT 063 KAKUX-JIM60 NEPe/IOMOB B BEpTHU-
KaJIbHOM IUTOCKOCTH ¢ HEITPEphIBHBIM ITOILEMOM K HACOCY € YKIOHOM HE
MeHee 0,005 (McKTioueHME CM. IL. 5 paccMaTpyBaeMBIX YCIIOBUIR).

B cny4yae ymeHbIUEHH 1MaMeTpa Bcachl-
Baloulero TpyoolipoBoia nepexon Lid Mpu-
COETMHEHN S K BcachIBaIONIEMY aTpyOKy Ha-
coca JIENAI0T B BUJIE OMHOCTOPOHHEIO KOHYCA
¢ TOpPU3OHTAJILHOM BepxHell oOpasyioniei
(puc. 6.4). lnnHy KoHyca (koHQy3opa) pH-
HuUMaoT i, = (3,5..4) (D, — d;), rne Dy dy —
JIMaMeTphl BCAChIBAIOIIMX TpyOoIlpoBoaa U
ITaTpybKa Hacoca, M.

3. BcachiBawniye TpyOoITpOBOIbl TOMK-

Puc. 6.3. Cxema Buxpeodpa3zobauns:

11— Buxpb; 2—30Ha BUXpeoOpPa3OBaHUS; A — PACCTOTHUE

BXOZHOTO OTBEPCTUA BCACHIBAIOIIEH TPYOHI OT THa KaMepEL; sz —

3arsybieHne BXOAHOIO OTBEPCTHS NOJ YPOBEHS BOALL; B — K-~
pUHa KaMeph
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Puc. 6.4. Ilpumeps! npasnisuoro (a@) ¥ HenpaBwibHoro (6) ycTpoiicTea BCachIBAIOIMX
TpyOGonpoBoos:

1 — BO3AYIIHBIN MENOK; 2 — OTKHUM N10TOKa

HBI OLITH IT0 BO3MOXHOCTU KOopoTKuMU (0 50 M), ¢ MUHUMATLHLIM
YL CIIOM coelMHeHH I, 0coOeHHO (IaHIIeBhIX, X MoBopoToB. Ilepen Ha-
COCOM IIpelycCMaTPUBaIOT IpSIMOIUHeHbI! y9acToK JUIMHON He MeHee

-

4. IuaMeTpsl BcachIBalOIIUX TpYOOIIpOBONOB JHHOU 1o S50 M 1pu-
HUMAIOT B COOTBETCTBUU CO CKOPOCTIMH IBMXXEHHUI BOOLI B HUX:
vp=0,7...1 M/c g Dy <250 MM, v, = 1...1,5 M/c mst 250 < D, < 800 MM,
v = 1,5...1,8 M/c st Dy > 800 MM. B 11060M cilydae faMeTp BcachIBao-
LIEro TpyoollpoBoaa [, He NoNXeH OLITh MeHblle AMaMeTpa BXOXHOI0
TaTpy6Ka Hacoca dj.
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S. sl HACOCHBIX CTAHIMI MaToM M cpefHeil Imomavyy JA0NyCcKaeTcs
YCTPOMCTBO BCACHIBAIOIMX TPYGOIIPOBONOB 110 THILY JIPUITOAHATOTO KO-
TeHa (puc. 6.5). B aTux ciydyasx, HecMOTpsl Ha OTHOCHUTENIBHO HEGONIb-
Y10 JUIMHY BCACHIBAIOLLNX TPyGOIIPOBOIOB, UX AVIaMETP HEe MOXET ObITh
NIpUHAT COMTacHO PeKOMeHTALUAM I. 4 paccMaTpUBAEMbIX YCIOBHIA,
Ero onpenessiroT o GopmyJie, UCToNb3yeMolt 1Tt cM(POHHBIX BOTOBLI-
nyckoB (cM. T1. 8). HefocraTok Takoro BcaCHBAIOUIEro TpyOoIpoBo-
Jla — CKaTuIMBaHWE BO3JyXa B €ro BepxHe#l yacTyl NpY SKCIUTyaTalluu,
YT0 TpebyeT U YIAICHUS Bo3/lyXa CIelUaILHOIO YCTPOHCTBA, Hallpy -
Mep 3XKeKTopa (cM. puc. 6.5).

6. lMaMeTp BCachIBAaIOMIMX TPYGOIIPOBOIOB, JTMHA KOTOPbIX NPEBLI-
uraet 50 M, Ha3HAYalOT Ha OCHOBAaHUM pacieToB INepeXOMHBIX Npolec-
COB, BO3HUKAIOUIUX ITPU ITYCKE HACOCOB X OTKPLITHY 3aTTOpHON apMaTy-
Pbl HA UX HATIOPHBIX TUHUSIX.

M3MeHeHUe YacTOTH BpallleHUs k NIPH TIyCKe HACOCHOTrO arperara
ONpeIEJISIIOT U3 BBIPAXKCHUS

Idn/dt= M, — M,

rne I — MOMeuT uHepliMy BpalllalolIKXcs Macc poTopa HacocHoro arperara; M, — Mo-
MEHT, pa3BUBaeMblii IBUraTeNleM, 3aBUCSIIUN OT YACTOTHI BpalIenusi; M,, — MOMEHT, [o-
TpeOisieMblii HacocoM (MOMEHT CONPOTHBIEHNUS), SBsIOuUiics pyHKIMel yacToThl Bpa-
LICHHS ¥ TToga4yH Hacoca.

B cBs13U ¢ TeM UTO MOMEHT CONPOTUBIEHUS HAcoca ¢ YBETUUCHUEM
NoJa4YM Bo3pacrtaeT NMpU He 3all0JIHEHHOM BOJIOH HallOpHOM TPyGoIipo-
BOJIe, HACOC ITyCKalOT TOJLKO IIPU 3aKpbITON 3alIOPHOI apMaType Ha ero
HaMmopHOU TUHUU.

3aniopHYI0 apMaTypy OTKPHIBAIOT IOCTE TOro, KaK YacToTa BpalleHus
poTopa HaCOCHOIO arperarta JOCTUraeT HOMHHAIBHON, TO eCTh NIpU yC-
JoBuu My = M,,.

Puc. 6.5. CxeMa Beachipalomero TpyGONpogoJa ¢ NPHIIOAHATHIM KoJIeHOM:

] — HanopHas TUHUS, 2 — 3a0BUXKa; J — 0BpaTHBLIA KianaH; 4 — MOHTaXHasi BCTaBKa; 5 — Hacot;
6 — BcachiBaiowias Tpyba; 7— KONEHO; § — BXOA B TPYOY; 9 — 3KeKTOp
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IIpy 3HauUTENBHOM [UTMHE BCaCHIBAIOLIETO ! 2
TPYOOIPOBO/IAa OTHOCUTENLHO GBICTPOE OTKPBI-

THE 3aIIOPHOM apMaTyphl MoXeT NPUBECTH K
CYLIECTBEHHOMY Pa3jIMYNIO CKOpOCTeH ABIDKE-

HYA BOJBL B €10 Hayajie M B KOHIIE, YTO MOXET !
TIPMBECTH K 0Opa30BaHUIO B TPYOOIIPOBOAIE Ka-
BUTAUMOHHOIO pa3pbiBa CIUIOLIHOCTH TIOTOKA ST
U cpbIBY paGoOTEI Hacoca. Bo uzGexaHue 3T0ro
HEOOXOIMMO TIpeycMOTPeTE 3aMejJIeHHe OT-
KpBITHSA 3aTIOpHON apMaTyphI.

Yyutbigasi To, YyTO T'MApABINYECKOE CO-
TIPOTUBIIEHNE apMaTyphl U3MEHSAETCS NIpU ee
OTKPBLITUM 0YeHb HEPABHOMEPHO, MOKHO JISI
COKpAIIIEHNsI OOIIEero BPEMEHU OTKDPLITHUS
HAYMHATh ero B HAYAILHOM cTaguyu MEIUICH- L4
HO, a 3aTeM OoJiee OBICTPO. o

PacueTs! pexxuMa mycka HacocoB C IpU-
EMJIEMON CTENIEHBIO TOYHOCTH MOTYT OBITH
BHITIOJIHEHEI TI0O METOJMKE, pa3paboTaHHOMU
K. I1. BuutneBckum (cM. paspent 7.7). 13—03’5%?1???123 e dmanel;

OnTUMaNBHBIN PEXHUM OTKPBITUSI ITPUHH -

MaloT Ha OCHOBaHUY COTIOCTABICHUSI pe3yIh~
TATOB PACYETOB PAa3IMYHBIX BAPUAHTOB.

7. U¥cno BcachIBAIOIIMX TPYOOTIPOBOIOB, KaK MPaBUWIIO, IPUHUMAIOT
PaBHBIM Y CITY HACOCOB. YMEHBILIEHUE Y CTIa BCAChIBAIOIIMX TPYGOTIpoO-
BOJIOB, OOBIYHO [0 IBYX, C YCTPOUCTBOM KOJUIEKTOPA Y TTPYCOe AMHE HU -
€M K HeMY KaXIIoI'0 Hacoca KOPOTKUMU JTUHUSIMH C YCTAHOBJICHHOU Ha
HUX 3alIOpHOM apMaTypoif 06RIYHO HEOOXOANUMO ITPHM UX 3HAYUTETLHOMN
TIPOTSIKEHHOCTH.

8. BeacriBatorye TpySoIIpOBOALI BHE 31aHMSI yCTAHABIMBAIOT Ha OIO-
pax. 14 poBeneH s 0CMOTpa, OKPAaCKH M IPYTUX paboT OCTaBJISIOT pac-
CTOgHME JI0 HU3a BCackIBAIONIEI0 TPYOOTIPOBOAA, KOTOPOE NIPHHMMAIOT
0,3 M iput itaMeTpax 10 0,5 M 1 10 0,6 M Ipu GOMBIIMX JMaMETpaXx.

9. B cnyyasix, Koraa OTMETKA YPOBHSI BOJIBI B UCTOUHMKE MOXET OBITH
BHILIIE HY3a BCAachIBAIOIIUX TpYOOTIPOBOJIOB, HA HUX YCTAHARIUBAIOT 3a-
TIOpHYI0 apMaTypy.

10. st 3amonHe HMS BOJOM Niepe s ITYCKOM HAacOCOB, pabOTAIOLINX C
NOJOXUTENBHONM BBICOTOM BCAackIBaHMA, BCACHIBAIOLIMX TPYOOIIPOBO-
JOB B OCHOBHOM HKCIIOJIB3YIOT BAKYYM-cUCTEMEL (cM. pa3zaen 4.8). Mc-
KJIIOYeHye cOCTaBISIOT TpyOONPOBO/ILI, BEITTOTHEHHbLIE ¢ TIPUTIOAHS -
TBIM KOJIEHOM (cM. II. 5 paccMaTpuMBaeMEBIX YCIOBMIL), TaK Kak Iocie
OTKJTIOYEHMSI HACOCOB MX OCTAaBJISIOT 3alI0JIHEHHBIMU BOJIOH, M TpyGoO-
IipoBonbl pMaMeTpoM 10 400 MM, Ha KOTOPBIX JOMYCKAIOT YCTAaHOBKY
TpreMHBIX KianaHoB (puc. 6.6). Ha Tpy6onpoBoax 66IbIINX 11aMeT-
POB ycTaHOBKa TUX KJIallaHOB HelleliecooOpa3Ha, MOCKOIBKY MX MY -
PaBuyeckoe cONPOTUBIEHNE 3HAUUTEIBHO M NMPUBOIUT K OOJIBIINM
NoTepsaM Hamopa.

Puc. 6.6. Cxema npuemsoro
KJIafnaHa ¢ CeTKoi:
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6.3. NOABOOAWME TPYBOMPOBOAbI

YpoBeHB BOABI B UCTOYHHKE BCETa Bhllle BepXa MOABOAAIINX TPy6o-
TIPOBOJIOB, TO3TOMY AaBJIeHMEe B HUX BhILE aTMOCGEPHOTO U TpeboBa-
HUA K UX TepMETHYHOCTY He TaKMe XecTKHe, Kak K BcachiBarouiuM. [Tox-
BOJSINIME TPYBOTIPOBOALI MOTYT OBITH KaK CTANIbHBIMH, TaK U XeJle306e-
TOHHBIMHU (MOHOJMTHBIMU UM COOPHBIMHU).

B oTmnxyuMe oT BCacLIBAOILIMX TIOABOJSILME TPYOOIPOBOIAKl MOTYT
OBITh MPONOXKEHAI C MOHIKEHUEM K HACOCAM.

[Tpu ycraHOBKe B 30aHUM HACOCHOM CTAaHUMU FOPU3OHTAJIBHBIX Ha-
COCOB NTOABOJSAINME TPYGONIPOBOABI IPOKIIaAbIBAKOT BhILLIE TI0NIA.

Ipu onxone K Hacocy 066IYHO BHayaJjle yCTaHaBAMBalOT KOHPY30p,
3aTeM 3aMIOPHYIO apMaTypy (3aIBHXKKY WM IMCKOBBI) 3aTBOP) U MOH-
TaXKHYIO BCTaBKY (puc. 6.7, a). B oTaensHEIX cydasx Juisg YMeHbUIeHUS
noTeph Hamopa B TpyOONIpOBOAHOM apMaType BHAYajle YCTAHABIMBAIOT
3aJIBIXKKY (3aTBOp), 3aTeM [Tepexoll K IMaMeTpy BcachlBaIOLIero narpyo-
Ka Hacoca; B 9TUX cNydasiX oObUHO nepexoll (KOHPY30p) COBMELIAIOT €
MOHTaXHOM BcTaBKo# (puc. 6.7, 6).

Ilpu coBMelieHHOM KOMIIOHOBKE 3llaHUS HACOCHOW CTaHLMM U BO-
J103a60PHOI0 COOPY:KEHMS BO/1a OT BOJAOTIPUEMHON KaMephl TOCTYIIaeT B
3llaHKe HACOCHOM CTaHIIMM IO CTATLHOMY KOH(DY30pY, K KOTOPOMY IIpU-
coelMHeHa 3aBUXKa (IMCKOBBII 3aTBOP), MEXIY HEl U HACOCOM ycTa-
HaBAMBAIOT MOHTAXHYIO BCTABKY (CM. pHc. 5.2, 6, 2).

1 2
3 4
(o)==
S — 1 )
a
2

{ﬂ —"= - :\ '44\-]

Puc. 6.7. CxeMbl YCTaHOBKH TpyGONPOBOIHOM apMaTYphbl Ha BeachiBalowielt (oaBoasmeit) #
HaNOpHO# JMHUAX Hacoca:

a — [IpY IMaMeTpax apMaTyphl, paBHBIX IHAMETPaM BCACHIBAIOLIETO M HATIOPHOT'O NAaTPYGKOB HAcoca;
6 — TO Xe, TIpY OONBIIKX auaMeTpax; /, 4 — 3alBUXKHU; 2 — Hacoc; 3 — OBPaTHEIN K/IaflaH
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{ce nanacmuazo S fcs nopacmaozo
Koaecd hacoen A Kopeca wacota

,/Q@ Ocs nonacmuazo
Y KoNgCa HoCOCO

2463

323D

Puc. 6.8. Cxems! nomsosuux Tpy6 ¢ KaMepuniM (¢) u KolewqaToiM (6 — dopma 1, cyxeunas
B WiaHe, ¢ — ropma 2, pacimpenHas B iUiane) nofBoAoM Boibl (D — nuameTp BXOIHOTO
natpy6Ka LeHTpobeXHoro Hacoca WiN AuaMeTp pabouero Kojieca 0CeBoro Hacoca)

Ilpu ycTaHOBKE BepTHMKAIBHBIX LEHTPOOGEKHBIX HACOCOB B 3IaHUAX
KaMepHOTro TUIIa TIOABOASIIAS TUHUS COCTOUT U3 CTAJIbHOTO CBAPHOTO
KOHQDY30pa, XeCTKO 3aleJaHHOTO B CTeHY, 3alIOPHOI apMaTyphl, MOH-
TaXHOU BCTABKH U KOJIeHa le peMeHHOTO CeYeHUA.

Ilpu ycTanHoBKe BepTHMKAJNBHBIX LIEHTPOOEXKHBIX, OCEBBIX M JMAro-
HAJIFHBIX HACOCOB B 3[[aHMAX HACOCHBIX CTAHIMI GI0YHOT O THIIA (CM. TL.
5) noaBoAsiLUKe TPYORI yCTPAaUBAIOT B 66 TOHHOM apMHPOBAHHOM GJIOKE,
HaxoJAA1IeMCs B OCHOBaHMH 31aHUS CTAHLIMH.

YcTaHaBIMBaeMble B 311aHUAX 6J0YHOTO TUIIA BepTUKAJIbHbIEe HACO-
CHI, KaK NpaBUIIo, 60IbII0N TTOAaUH, I03TOMY 0COGeHHO HEODX0IUMO,
9TOGHI IIOTEPH Hallopa B NOJABOASILMX Tpy6Gax ObUIA He3HAYMTEIbHEI -
Mu. Jlng yMeHbIUeHHS THAPABIXYECKOTO COMPOTUBIEHUS INMOIBOMS-
KX TPY6 MX YCTPAUBAIOT KPUBOJIMHEUHBIMU (C KOJAEHYATHIM II0JBO-
noM). @opmy U paMepsl IOABOAANMX TPYO daeT 3aBOJ — M3TOTOBHU-
TeJIh HACOCOB.

[puMeHeHHMe TPY6 ¢ KONeHYaTHIM TIOABOIOM CYXeHHOH (pHc. 6.8, 6)
Y paclllMpeHHOM (pHc. 6.8, ¢) B ITaHe POPM 3a8BUCHUT OT KOHKPETHBIX yC-
JIOBM NIPOEKTHPOBAHUS 3MaHUA HACOCHOW CcTaHIuMM GloYHOro THIIA.
Pasmeps! ToaBoAAIMX TPY6 HA3HAYAIOT COTMIACHO 3HAUYCHUIO JIMaMeTpa
D BxoaHoro naTpy6ka 1ieHTpo6eXHOTo Hacoca WM guaMerpa pabodero
KOJleca 0CeBOro Hacoca.,

ITpu oTHOCUTENIEHO HeGONBIIMX TUaMeTpax BXOMHOIO IaTpybKa, co~
OTBeTCTBYIOLIMX HEGOIBIIMM ITojadyaM (oceBble Hacockl THIa O), U3ro-
TOBJIEHHME ONIaNY6KN KPUBOJIMHEMHOTO 04e pTaHUA IIpH OeTOHMPOBaHUU
610Ka HACOCHOM CTaHIIMHM 3aTPYAHUTeILHO. B 3TuX cydasgx npuMeHs -
10T MOJIBOAKILYE TPYGHI ¢ KaMepHBIM NToaBOJOM (puc. 6.8, a). T'uapas-
JUYecKoe CONPOTUBIEeHHE OABOASNIEH TPYOHI IpY 9TOM HECKOJb-
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KO Bo3pacTaeT (718 Tpy6 ¢ KoIeHYaThIM NOABOAOM KO3 OUIMEHT THA-
PaBIMYECKOTO COTIPOTUBIIEHU & cocTaBisgeT okono 0,5, a n Tpy6 ¢ Ka-
MEPHBIM MOIBOIOM — 0K0J10 (,0).

31aHue HaCOCHOM CTaHIIMHK BI0YHOTO TUIIA C KONEeHYaThIM ITOABOIOM
K HacocCy MOKa3aHo Ha pUCyHKE 5.5, a ¢ KaMepHBIM — Ha pUCYHKe 5.6
(cM. 111 5).

B cnygasx, korna oTMeTKH JIHA BOAONPUEMHBIX KaMep Bo103ab0p-
HBIX COOpPYXEHHUN MOTYT OBITh TIPUHSATE MEHBLIE OTMETKM I0J1a o/~
3eMHOM YacTH 3[1aHUS HACOCHOM CTAHLMHU, JHOMYCKaeTCs YCTpOHUCTBO
nonBojisilei TpyOrl ¢ KOJIeHYATHIM MOABOIOM C HAKJIOHHBIM (10 12°)
JHVILEM.

6.4. BHYTPUCTAHLIMOHHbIE HAMOPHbIE KOMMYHUKALUN

BHyTpucTaHIMOHHBIE HATTOpHBIe KOMMYHMKAIIMM CIYXAaT IS 1To-
Jla4¥ BOJIEI OT HACOCOB K HaIlOpHBIM TpyOOIIpOBOaaM, YMCIO KOTOPEIX
MOXeT GBLITh paBHO YMCIY HAaCOCOB MJIM OBITh MeHblIe ero. B nocne-
JlHeM clydae cXeMa BHYTPUCTaHIIMOHHBIX HATIOpHBIX KOMMYHUKALMA B
3HAYMTENBHOM CTeNeHU 3aBUCHT OT IIeJIEBOT0 Ha3HauyeHUsl HaCOCHOM
CTAHIIMM M CBS3aHHEIX C 3TUM YCIOBUM GecrepeGONHOCTH MOAAUU
BOJBL.

Ha MenropaTUBHBIX HACOCHBIX CTAHIIMSX, NOIYCKAIOUMX BpEMEH-
HYIO OCTaHOBKY OTHENBHEBIX U JaXe BCceX HacOCOB, BOBMOXHO YIIpoLle-
HUe HAMOpHBIX KOMMYHHKAIIMHI, 9TO, B CBOIO 0Yepellh, yMEHRLIUT IT0Te-
pM Harlopa B HUX. B ¢Bsi3u ¢ TeM UTo nojjaya MeTMOpaTUBHBIX CTAHIMH B
o0ILEeM crydae 6oNbIIE, YeM Y CTAHIMMA BoJloCHAaOXeHUS, CHUXKEHUE TI0-
Tephb HATIOpa M HAIIOpa Hacoca M COOTBETCTBYIONIEe YBeTUUeHHE TTONaU1
ocobeHHo BaxHo. [IpakTyecku runpaBinvyeckoe conpoTUBIEHHE Ha-
TIOpHBIX KOMMYHHUKAIIMH MOXHO YMEHBIINTh, HCKIIIOUMB pe3KHe ITOBO-
POTEI, COeMHEeHUS B BUJIe TDOMHUKOB U KPeCTOBHUH c yriiamMu 90°. OnHa-
KO 3TO TIPUBOJUT K YBEIHUEHHUIO [UTUHB KOMMYHHUKAIMHI K YACTUIHOMY
BBIHECEHUIO UX 34 TIpeJe bl 3AaHUI HACOCHBIX CTAHLIMIA.

TpeboBaHMS K HANEXHOCTH paboThl HACOCHBIX CTaHIIMI BOIOCHA0-
XeHUST, paboTaloNIMX KpYIIbIiA rojl, BeIIe, YeM K MEJIMOPATUBHBIM Ha-
COCHBIM cTaHIMAM. HamopHble KOMMYHMKALIMM HACOCHBIX CTAHIUI BO-
JIoCHaOXeRMA NOXHEI 00eCIeYUTh TTofavy BOAsI KAXKIBIM HACOCOM B
JI060Y HanopHBIN TpyOONIPOBOA, U Pa3MENIAIOT X B Mpefeiax 3MaHNs
HacocHOM crapuuM. ITo3TOMy HAa TAKMX KOMMYHMKALMSX BO3MOXHEI
HalMyMe pe3KIX TOBOPOTOB M YCTAHOBKA TPOMHUKOB M KPeCTOBHH C YI-
namu 90°,

Pexomennyemple cXeMpl BHYTPUCTAHIIMOHHEIX HATIO pHEIX KOMMYHU -
KalMii fokasaHel Ha pucyHke 6.9. Cxemy Ha pucyHke 6.9, a vale Hc-
MTOJIB3YIOT MpH YCTAHOBKE HAa HACOCHOM CTaHIMM OCEeBBIX HACOCOB. 3a-
MOPHYIO apMAaTYpy Ha HAOPHBIX TMHHUSIX OCEBBIX HACOCOB B 9TOM Cliyyae
He YCTaHaBJIMBAIOT, TAK KakK IIYCK OCYUISCTBIISIIOT IIPH He 3aI10HEHHBIX
BOJOM TpyOONIpOBOIaX.
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GovusineusTe e

Puc. 6.9. Cxema ualopHbIX KOMMYHUKaIUi HACOCHBIX CTAHLMIA:

a — nipyt paboTe HacocoB Ha HHEUBUAYAIBHBIC TPYGOTPOBOLb; 6 — NpH YKCIIe HACOCOB, KpaTHOM
quicly TpYOOTPOBOLIOB; 6 — TIPH YHCIIE HACOCOB, HEKPATHOM YHCJIY TPYGOUPOBOROB; I — Hacockl; 2—
3a[BUXKH; 3 — 0BpaTHBIE KITATIaHEI

TpM MCIOB30BAHMM HA HACOCHOM CTAaHLIMU LIEHTPOOEXHEIX HACOo-
COB 3aTIOPHYIO apMaTypy Ha HATIOPHBIX IMHISX HACOCOB YCTaHABIMBAIOT
0653aTeNIbHO, TTOCKOJIEKY 0€3 Hee HeBO3MOXEH IIyCK HACOCOB ITPU He 3a-
TIONTHEHHBIX BOJOH HAMOPHBIX TpybompoBonax (TepBOHAYANLHBIN
MYCK).

TIpuMep HAOPHBIX KOMMYHHMKAIMA IIPU paboTe OCEBEIX HACOCOB
MOKa3aH Ha pUCYHKe 5.6 (cM. T71. 5).

ITpu KonleHYaTOM OTBOJIE Hacoca 1oj yrioM 60° HarropHas KOMMYHHM-
KalMsg MOXeT BKIIIOYaTh 0TBoj ¢ yriaoM 30° u uddysop (cM. puc. 5.6); B
3TOM ClIydae Mpoxojl Yepe3 CTeHY FOpU3OHTANBHBIN. B Ipyrux cnydasx
OTBOJ MOXET OTCYTCTBOBAaTh, M TOrja KOMMYHHKAIHMSI COCTOUT U3 OJHO~
ro quddysopa. Tunn KOMMYHUKALIMU 3aBUCHT OT IIIYOMHBI NTOJ3EMHON
YacTH 3aHUA.

ITpu KoneHYaTOM OTBOJE Hacoca rmoj YriaoM 90° KoMMyHUKanus 6y-
JET COCTOATEL U3 onHoro nuddysopa. [TocreHMit XecTKO 3aepIBaIOT

233



B CTEHY TION3EMHOM YacTu 3naHusl (kecTKas 3ajielika, cM. puc. 6.1); ero
IJMHY OpUHUMAIOT [, = 6...7 (Dy — dy), The Dy — nuaMeTp HaIlopHoro
TpyOGONpOBONA; dy, — IMaMeTp HAMOpHOTro narpybka Hacoca. Paccros-
HHYE MeXJIy OChIO HacoCa Y CTeHOM 3MaHus Ha3HayaeT 3aBOI-1U3TrOTOBU -
TeNb, U OHO He NOKHO IIPEBRIIIATH 2d,,.

Ilpu ycTaHOBKe Ha HACOCHOM CTAHIIMY LIEHTPOGEXKHBIX HACOCOB M UX
paboTe Ha UHAWBUOYAILHBIE TPYGOIIPOBOILI HA HATIOPHAIX KOMMYHUKA-
LMAX YCTaHAaBJIMBAIOT MOHTAXXHYIO BCTaBKY, OOpaTHRIM Kianad, 3anop-
HYIO apMaTypy, auddysop (cM. puc. 6.7, a).

JI1 yMeHbUIeHUS TTOTeph Halopa B KOMMYHHUKAIUSIX BO3MOXHA U
Jpyras 1ocae10BaTeIbHOCTh YCTAHOBKY apMaTyphl: nubdysop (Hanbo-
Jiee YacTO COBMENIeHHBIN ¢ MOHTAXXHOU BCTABKOMN), 06paTHHINA Ki1anaH,
3ariopHas apMarypa (cM. puc. 6.7, 6).

B oTnenpHBIX cydyasx Mpy HEOONBUION MPOTSKEHHOCTH HATTOPHEBIX
TpYOONIpOBONOB OOpaTHBIE KJallaHbl HE YCTAaHAaBIUBAIOT, HOCKOJIBKY
OTIOPOXHSIOTCS TPYOOIIPOBOABI TIpY OTKIIOUEHUM HAaCOCOB OTHOCH-
TeJbHO GBICTPO U 00BbeM cOpachlBacMOU BOABI HEBENIUK.

OHaKO B 3TUX YCIOBUIX HEOOXOOIUMO COIIACOBAaTh MAKCUMANIBHYIO

peBepCUBHYIO YaCTOTY BpallleHUs n{,{‘;{%" (4acToTy BpaleHUs B O6paTHOM
HaIIpaBJIeHUH) U €€ TIPOJOIKUTENBHOCTE £y C 32ABOJJOM — U3TOTOBUTE-

JIEM HAaCOCOB U iBUTaTe el 3HaUeHUS n{,réan M fye5 OTIPENIENAIOT HA OCHO-

BaHUM pacyeToB NePeXONHBIX IPOLECCOB (CM. T 7).

CxeMBI HallOpHBIX KOMMYHMKAIIUHM Ipy NapajUleibHOH pabore He-
CKOJILKMX HaCOCOB Ha HAIIOpHEI TpyOONpOBOn M UKCIIe HACOCOB, KpaT-
HOM YMCITy HaropHHIX TpYGOIIPOBONOB, TIOKa3aHBI Ha pUcyHKe 0.9, 6. Ha
OIMH TPYOOIPOBOA NIONKIIIOUAIOT ABA, TPM M PEIKO YeThIpe Hacoca. B
GONBIIMHCTBE ClIydacB HACOCH LIeHTPOOeXHbIE, TOCKONBKY ITapajiielb-
Has paboTa OCeBbIX HACOCOB 3aTpyHIETCs] YCIOBUAMU HX ITYCKa.

IIpu paBote aBYX HacoCOB Ha TPYGOIIPOBOA PEKOMEHIYETCS COEAU-
HeHMe HaTlOpHBIX TMHMIA TTon yriioM 60°, a mpu paboTe TpeX HACOCOB —
rion yriiom 45°. Tpu 60ap1IKX yriax cylliecTBeHHO YBeIMUNBaeTCs MM -
paBIMYECKOE COTNIPOTURIIEHHE COSIUHEHMS, a IIpYU MEHBIIUX YIJlax yc-
JIOXHSETCS U3TOTOBJIEHUE TaKUX COCAMHEHU .

Ha kax;1oil HarropHol TMHKM Hacoca IIPY 5TOM B 00IIeM cllydyae yc-
TAHABJIMBAIOT MOHTAXHYIO BCTABKY, 0OpaTHERIN KilanaH, 3alIOpHYIO ap-
Matypy u aubdysop.

Taxk e KaK U ITpy paboTe HacOCOB HAa MHOUBHAYaNbHEIE TpYOOIIpOBO-
JIbI, PACIIONIOXKEHHME apMaTyphl MOXET ObITH U ipyroe: i dy3op, odbpaT-
HBIH KJ1anaH, 3aropHas apMarypa.

O6parHple KIanaHel He YCTaHaBAUBAIOT, KOI/a IONaYH HACOCOB OT-
HocHTeNbHO Gofibiive (Hacockl Tuna B). DTo cBs3aHo, BO-TIEPBBIX, €
TeM, YTO GOJIHUIMM IT0JaYaM COOTBETCTBYIOT U GONBIIIME TUaMeTphl Ha-
TIOPHBIX JIMHUMN, a o6paTHBIe KitallaHbl nuaMeTpoM Gonee 1000 MM ce-
PHUIIHO He BEIITYCKAIOT, 4 BO-BTOPBIX, 3aKPBITHE UX 3HAYUTENHHO MOBBI-
CUT JaBJeHHe, KOTopoe OOGBLIYHBIMHM IIPOTHBOYAAPHBIMU CPEACTBAMU
CHU3UTH TPYAHO (cM. paznen 7.7).
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Prc. 6.10. Cxemnl coelMHenMsT HAOPHBIX
JIMHHI HACOCOB ¢ HATIOPHBIMK TPYGONIpOBOAAMY:

a — NBYX IVMHM; 6 — TpeX TuHMH

a ]

HviameTps! D, HarlOpHAIX TMHWHA IPUHUMAIOT B 3aBUCHMOCTH 0T CKO-
POCTH JIBIDKEHMSI BOJbl B HMX: V,= 1,5..2M/c musg D, <250 MM 1
vy =2,0...2,5 M/c uia D, > 250 Mm.

CoenyHeHUA HaTIOPHBIX TMHUMK C HAIIOPHBIMY TPYOOIIPOBOAAMH IO~
Ka3aHsl Ha pucyHKe 6.10.

[Tpumephl HanopHBIX KOMMYHUKAIIMA IpY mapannenbHo# pabote
HECKOJBKHUX HacOCOB Ha HarlopHbBIA TpyOOIIPOBOA U YKCie HaCOCOB,
KpaTHOM YUCIly HaTIOPHBIX TpyOOTpOBOI0B, II0Ka3aHkI Ha pUCYHKe 5.1.

ITpu mapannensHoit paboTe 0CeBBIX HACOCOB Ha HallOpHEIN Tpybo-
TIpOBOJ1 B OONBUIMHCTRE CIyYaeB HallOpHEIE TUHUM HACOCOB 000 PYIYIOT
OGBOIHBIMY TNHUAMYU IMAMETPOM dygs = (1/3...1/4) D, € 3aT10pHOM apma-
Typoii. IIpyl HopManbEHOM pexyiMe paboThl 53Ta apMaTypa 3aKphiTa, a 3a-
IIOpHAas apMaTypa Ha HallopHoil TMHUK Hacoca oTKpeITa. [lepen nyckom
Hacoca 3allopHYI0 apMaTypy Ha ero HaropHo! TMHWY 3aKphIBaIOT, a 3a-
TIOPHYIO apMaTypy Ha 00BoHO TMHUM OTKphIBAIOT. B mponecce mycka
BOjIa ¢OpachIBaeTCs Yepe3 06BOIHYIO IMHUIO B BogoucTounuK. [locne
TOT0 KaK YacToTa BpallleHHsI Hacoca CTAHOBUTCA HOMUHANBHOM, 3amop-
Hasi apMaTypa Ha HalmopHO! TMHWY OTKPBIBAETCS, a Ha 00BOAHOM — 3akK-
priBaeTcs. B cBsi3u ¢ TeM UTo paccTostHMe OT ocU Hacoca JI0 KeCTKOH 3a-
JIETKY TpyOompoBoia B IIoA3eMHOM YacTy 31aHUA TUMUTAPOBAHO 3aBO-
JIOM-U3TOTOBUTENIEM, 1T YCTAHOBKM 3a110PHOM apMaTyphl Ha HallopHo
JVHMM Hacoca, Kak IpaBuiio, IIpeycMaTpuBaioT cliellMalIbHOe TToMe-
HeHuKe.

B cnygasx, Korua 4icio HacocoB HeKpaTHO YC/TY HAalIOPHEIX Tpy6o-
NMPOBOLIOB, HACOC, HAXONAIMICA B cepeiyHe, MepekioyaT Ha obe
HWUTKHU TpyOOTIpoBooB (cM. puc. 6.9, ). B aTnX ciyqasx nepexiroyao-
LIMe TPYyOOIPOBOHI C 3allOpHOW apMaTypoil ¥ MOHTaXHBIMH BCTaBKa-
MM, KaK IpaBWJIo, BEIHOCST 3a MpeJenbl 3MaHUs HACOCHOM CTaHIM U
YCTaHABIMBAIOT B CIEIMATIEHOM KOJIOLIE.

ITpuMephbl HaNOpHBIX KOMMYHMKaUI IIpY napajuiensHoil paboTe
HECKOJEKMX HACOCOB Ha HaTllOpHAII TpYOOIIPOBO X YMCTIE HACOCOB, He-
KPaTHOM YMCHTY TpYyOOIIPOBOIOB, TOKa3aHbl HA PUCYHKe 5.2.

Bo Bcex npuBeleHHBIX pHMepax HaNlOpHbIX KOMMYHMKAIIMHA ¢ 06-
PaTHBEIMM KJIalmaHaMK OHY OBUIM YCTaHOBJEHB! MeXIYy MOHTaOXHBIMU
BCTaBKaMMU M 3anopHoit apmarypoit. [locKonbKy KiaraHpl BHIXOOST U3
CTpos Yalle, YeM 3a[BIXKKH, 3TO JaeT BO3MOXHOCTE 3aMEHATh UX, HE
OMOPOXHSS HarlopHele TpyborpoBoapl. O1HAaKO, B 0COGEHHOCTY IIpH
HCT0IH30BaHUM 0OpaTHBIX KJIaaHOB € BEpXHEN MOABECKON N1McKa (CM.
pasy. 6.5), IJMHBI KOTOPEIX 3HAYNTENBHEI, TpebyeTcsd yBenudyeHye Lu-

235



PYHEI 3[1aH15] HACOCHOY CTaHLIMY, TIO3TOMY B OTJIEJIHBIX CIYYasX UX yC-
TAHARIVBAIOT B CIIELIMATBHEIX KONO/AX [T0CTIe 3aIIOPHON apMaTypHl 3a
TIpeieaMy 3aHVS.

JIJist HACOCHBIX CTAHIVI 3aKPBITHIX OPOCUTENLHBIX CUCTEM, TIOAAIO0-
IIIMX BOAY B pa3BeTBICHHEIE CETH, AJMHA HAIIOPHEIX TPyOOIpoBOIOB
0GBIYHO HE3HAYUTENbHA, U U HUX JIOTTyCKaeTcs apajliesibHast paboTa
J10 IIITY HAcOCOB Ha Tpyborposo. Ha HarmopHEIX TMHUAX HACOCOB BCe-
74 YCTAHABIMBAIOT MOHTaXXHEIE BCTABKM, 0OpaTHBIE KJIATIaH bl U 3a110p-
HYIO apMaTypy (cM. puc. 5.1, 5.2, rn1. 5).

C ITOMOILIBIO HATIOPHBIX KOMMYHUKAIIMH 110001 HacoC MOXHO ITe-
PeKIIIouaTh Ha J06YI0 HUTKY Tpy6oIrpoBona. [ 9TOro Kaxiaylo Ha-
ITOPHYIO TMHUIO HACOCA C YCTAHOBIECHHBIMU Ha Heil MOHTaXHOM BCTaB-
Koif, 0OpaTHBIM KJIATIAHOM U 3aITOPHOM apMaTypoil IpUCOe UHSIOT K
KOJUIEKTOPY (CM. pHC. 5.9), mnaMeTp KOTOpOro IPUHUMAIOT He MEeHee
IaMeTpa HalopHoro Tpybomnposona. st obecredyeHus HageXXHOCTH
paboThl HAa KOJIEKTOPE YCTAHABIMBAIOT [IBE 3aBMXXKH (J1Ba 3aTBOPA) U,
KPOME TOTO, 3aII0PHYIO apMATYpy B Hayajle KaX10ro HallOpHOro Tpy6o-
IIpOBOJIA.

HarmopHbele KOMMYHVUKALIMY Pa3MELIAIOT B IIpejjeliax 3JaHus Hacoc-
Holl ctarHumu. IprMep HATOPHBIX KOMMYHUKALIVMI HACOCHOM CTaHLIMH
CCJILCKO%(O3HI7ICTBCHHOI“O BONOCHAGXEeHNs TT0Ka3aH Ha pUCYHKe 5.9
(cM. T 5).

6.5. TPYBOMNPOBOAHAS APMATYPA

Tpy6onpoBONHYIO apMATypy TTOAPA3ESIOT Ha 3aII0PHYIO, 3a[TOPHO-
TIpeIOXPAHMTENBHYIO, TIPEJOXPAHUTENBHYIO, PETYIUPYIONIYIO, aspany-
OHHYIO, MOHTZXHYIO.

Banopuas apmamypa: 3aJBMXKHU, TUCKOBbIE TIOBOPOTHEIE 3aTBOPHI,
BEHTUJIM, TIPOOKOBBIE Y IIAPOBBIE KPAHBI; 3aNOPHO-NPEOOXPAHUMENnb-
Has — o6paTHbIe KIATIaHbl; npedoxpanumensiasl — YyCTPONCTBA, OTPAHM-
YU BAOILIME aBlIeHe B TPYOOIIPOBOAAX B OTIPENeICHHBIX IIpeeiax; pe-
eyaupyloujas — peTyIsITOPhl NABIEHUA U pAacXoa; a3payionHas — BaH-
Ty3bl M KJAraHel IS BIIYCKa BO3OYXA; MOHMANMCHAA — MOHTAXHBIE
BCTABKY Y CAJILHUKOBBIE KOMIIEHCATOPHI.

BaxTy3e! v Kiraragbl JUIS BITYCKa BO3AyXa YCTAHABAMBAIOT HA HATIOP-
HEIX TpYBOITPOBOMIAX, MOTOMY OHM paccMotpeHs! B riaase 7. Tam xe
JIAHO OTIMCcaHue TIPeIOXPaHUTEeIbHON apMaTyphl, NIpeJHa3sHayeHHO! B
OCHOBHOM IS YMEHBIIEHWS NaBICHUS IIpY TUAPABIVNYECKUX yaapax B
HAIIOPHEIX TPyOOIIpOBOIAX.

OCHOBHBIE [TapaMeTPhl TPy BOIPOBOIHOM apMAaTYPhl — 3TO YCIIOBHOE
IaBiieHVe paboyel Cpelibl p, ¥ AMAMETP YCIO0BHOTO ITpoxona D,

YCI0BHBIM [ABIEHHEM HA3BIBAIOT Hanbobiliee U30BITOUHOE JIaBlie-
HYe IIpy TemIlepatype paboueit cpensl 20 °C. KpoMe ycioBHOro f1aBne-
HMS B KATaJI0TaX apMaTyphl YKa3blBaloOT paboyee U IpoOHOe.

Pabouee daeneriue — 310 HAMbOIbIllee U3OBITOUHOE JABJIeHUE, [IpU
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KOTOpOM obeclieunBaeTcs JUINTeIbHAs paboTa apMaryphl IIpy padoueit
TeMIIEpaType XUAKOCTH. Takum obpasoM, IIpy TeMmIeparype paboueit
cpenpi 20 °C pabodee napjieHue paBHO yCIOBHOMY.

1Ipobusim dasaenuem HA3BIBAIOT U3OBITOUHOE NABIEHWE, IIPH KOTOPOM
apMaTypy U COCAMHUTEIsHEIE YacTH TPYOOIPOBOAOR ITOABEPTaloT T/ -
PABAUYECKUM UCITBITAHWSM HA IPOYHOCTS U IIOTHOCTb.

pr6or1p0130)1Hy}0 apMaTypy U3rOTOBISIOT VISl CHeAYIOLIMX YCIOB-
HBIX naBienuit: 0,1;0,25;0,4;0,6; 1; 1,6; 2,5;4; 6,4; 10 u 16 MIIa.

IIpu onpeﬂene}mu yCJIOBHOFO IABAEeHWS NI rrozl6opa HeoOXoauMOoii
apMaTyphsl JOTycKaeTcs IpeBbllieHre 10 5 % GakTHyecKoro pabouero
JTaBJIeHUS Haa YKA3aHHEIM BhILIE.

MakcuMansHOe pabouee aaBienve, Mila, Wis nog6opa tpybortpo-
BOAHOM apMAaTyphl B HAITOPHAIX KOMMYHUKAITUSX HACOCHOW CTaHIIMU

max_(Hmax+ ‘LYBmax \LI‘UI)/IOO

re H,"* — MaKCHMANBHBIN HAllOp Hacoca MO ero_XapaKTepUCTHKE, M; [ VB oy — Mak-

CcUMaTbHast OTMETKA YpoBHS Bombl B NcTouRmKe, M; J HII — 0TMeTKa HaropHO# THHIM, M.

MaxkcuManpHOe qaBieHue B IOABOAAIIMX (BCACKIBAIOIIMX) TpyDO-
npoBopax, MIla,

P = (VB — LT1JT) /100,

rze | IIT — otMeTKa, Ha KOTOPOH NpoNoXeHb! NOABOAIINE TPYOOIPOBOIH, M.

OOBIYHO 3TO 3HAYEHUE OUEHb HEBEAUKO.

st Tpy6OTIPOBOAHOM aApMATYphl IIPUHSTH 0003HAUEHUS, COCTOS-
mue u3 uudp ¥ 6ykB. [lepBbie ABe HUQPPLL 03HAYAIOT TUTI APMATYpPhi
(3apBrkky 30, 31, 3atBop 32, o6paTHEIN KammaH 19 u T. a.). byksa niun
IBe 6YKBH 3a HUQpaMyu — MATepuall JUist KopIryca apMaTypsl (yriepo-
JQUCTas CTAh — C, CEepBIfl YYI'YH — 4, KOBKUM 4yryH — k4). Lludpsl
rocie OyKB — KOHCTPYKTUBHBIE 0COOEHHOCTU W3AelMs B Ipeneiax
JNAHHOTO TUITA ¥ BUp MpuBoaa. OnHa unv aBe uu@psl mocnie 6ykB — Ho-
Mep MOJENH, IpYU HAJIMYUU TpeX LnGp epbas 0603xayaeT BUA [IpUBO-
Ia (MexaHWu4JecKH# IpUBOA ¢ YepBIUHOU NMepenaveit — 3, Mexaguyec-
KW TpUBOA C KOHWYECKOH nepenaveit — 4 1 5, runpaBindecKuii mpu-
BOJT — 7, 2IeKTpUYECKUi TpUBoa — 9), a ABe mocieayole — HoMep
Monenu. [TocnenHds 6yxBa o3HayaeT MaTepUual YIINIOTEUTEALHBIX I10-
BEepXHOCTEH MU cIocOob HAHEeCeHUSI BHYTPEHHET'O [IOKPBITUS KOpITyca
(J1aTyHb WM 6poH3a — 6p, KOXa — K, pe3uHa — p, 300HUT — 3, ILIACT-
Macca — I, T'YMUpOBaHWE — I'M, CBHMHLOBAaHUE — CB, 3MAJUPOBA-
Hue — sM). Hampumep, 30u5156p — ycnoBHoe 0603HaUeHUE 3aBUXK-
Ky (30), ¢ KOpITycoM M3 CEpOro 4yryHa (4), ¢ MeXaHWJeCKUM TNpUBO-
[IOM, C KOHWYeCKOil Iepenayeit (J), mapajyieIbHON ¢ HEBRIABUKHBIM
WITMHASAeM (MOJENHb 15), ¢ MaTepralioM YIIIOTHUTENbHAIX TOBEPXHO-
cTeit u3 naryHu (6poH3el) (Op).
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3aaBuxKkH. B 3aBHCUMOCTHM OT KOHCTPYKUWY 3AIIOpHON YaCTH UX Jie-
JIAT Ha NapajlielibHble X KJIMHOBEIE.

B napanseasnvix sadeusckax mpoxon Kopliyca lepekpblBaeTca ABYMS
[TOABIIKHO COEIMHEHHBIMU MeX 1y coD0l nrckaMu, KOTOpble pa3Bura-
I0TCS OJJHUM WJIM ABYMSI pacIIONIOXKEeHHBIMU MeXy HUMH KIMHBIMU. B
KJIMHOBBIX 33ABMKKAX [TPOX0OA KOpITyca [TepeKphIBaeTcs OAHUM KIIMHO-
00pa3HbBIM KPYITIBIM JVUCKOM.

ITapannenbHble 33IBHXKKM MMEIOT HeKOTOpble MIPEeMMYLUecTBa II0
CPaBHEHUIO ¢ KIIMHOBBIMU. YIUTOTHAIOIIME KOJIbLA Y HUX 00pabaThiBaTh
TIpOLIE U ieTde, YeM y KIIMHOBRIX. [locneqHue H3HamBaloTcs ObIcTpee,
a [IpY pe3KOM OTKPBHITUH U 32KPBITUM 3A[TOPHBII OpraH 3TUX 3aJBIXEK
MHOTA 3aKINMHHUBAETCS.

3aBMXXKHA 0OOMX TUIIOB M3TOTABIMBAIOT C BBIABIKHBIM U HEBbLI-
BIDKHBIM IUIWHAENeM. BBEIABMXHONW IIIMHAEAR COBEpIIAET ITOCTylla~
TeJIbHOE WM BpallaTeIbHO-TIOCTyNaTeIbHOe ABMXKEHVE; er'o pe3b0oBas
JacTh HAXOMUTCS BHE KOpIlyca 3aJBHKKH, I03TOMY IeTKO AOCTYIIHA 14
0CMOTpa, OYMCTKH, cMa3blBaHus. OnHaKo TpebOYIOTCS OTHOCUTEIBHO
60JbIIIMe pa3Mephl B BRICOTY JUIA pasMelleHUs IUMHHAENS 3aABUXKHU.
HeBrlgBIDKHOM WIITHMHACIE COBepIlaeT TOIbKO BpallaTeIbHOe MBMXE-
HHMe M HAXOQUTCS BHYTPU KOpPIIyca, IO3TOMY TaKHe 3aaBHXKH TpeOyioT
MEHBIINX pa3MepoB JUIA UX pasMellleHYsI.

dopmMa KopITyca 3aiBIKEK MOXKeT ObITh [IJI0CKOM, OBAILHON U KPYT-
noit. IInockue NpuMeHSIOT Ipy HU3KUX NABICHMSX, OBAJIBHbBIE — IIPH
CPeIHWX U KpYTJible — Ipy BeIcoKUX. [Tpu napnexnu no 1 MIla sanBux-
KW U3rOTaBAMBAIOT U3 UYTYHA, & IPU GONbIIeM — U3 CTANU.

JLns 3anBUsKeK HeGONbIIUX AMAMETPOB 1 [IPpU HeOONbLINX AdBIEHUSX
IIHUHAE TN IPUBO/AT BO BpailleHKe C [TOMOILbI0 MAXOBHKA MU KJIIOUOM
¢ KBaJIpaTHBIM oTBepcTveM. ISl 3anBrKeK OONBIUMX TUAMETPOB MU
pPaccYNTAHHBIX Ha BHICOKOE MaBleHUE [IPUMEHSIIOT pelyKTOPEI C YepBAY -
HOU MW KOHWYecKOol nepenauyeid. I{nsa 3agBKek 3HAYUTENbHBIX Aua-
METPOB, & TAKXe B CIyJasixK, Koraa TpebyeTcs qOBOJBHO YAaCTOEe UX 3aK-
pHITHE W OTKDBITHE, WCTIOJB3YIOT 3JIeKTPUYECKUEe U THApaBIMYECKUe
npuBojsl. Hanbomnee yacTo MpUMEHSIOT 31eKTpUUIeCKUe TPUBOJEL, OfI-
HAKO OHW MMEIOT psifl HeAOCTATKOB: HeHaJeXXHOCTh pAGOTHI B CHIPBIX I10-
MelNIeHM X, HEBO3MOXHOCTP MX 3aKPBITUS NP aBAPUIHBIX OTKIIOUEHU -
SIX BNEKTPOITUTAHUS. DTUX HEOCTATKOB HeT y 3aIBMKeK C THIpaBalyec-
KWM IIPUBOJOM, HO OHU TPOMO3IKHU.

PaznunyHple TUIIH TapaieIbHbIX 32BHKEK [TOKa3aHbl HA PUCYHKaX
6.11...6.13.

OCHOBHBIE pa3Mephl NTapaylieNbHbIX 3aIBVKEK AJIs1 pa3IMYHbIX AUad-
1\6/[eTpOB YCIAOBHBIX TIPOXOAOB C PA3HBIMHK MPHBOAAMU NaHb! B Tabaule

|

Hns Hebonpux 3HaueHuit p, = 0,25...0,6 MIIa BBINTYCKAIOT KJINHO-
BBIE 3aABHXKH C YKOPOUEHHOH CTPOUTENBHOM IHHOM (puc. 6.14 u Tab.
6.2).

3HaveHue KO3 punueHTa TMAPABINIECKOIO COTPOTUBAEHUS IIOJ-
HOCTB}O OTKPBITBIX 33BUXeK HEBEIUKO U cocTtaBngeT 0,06...0,1 nosto-
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Puc. 6.11. Tlapajureibhbie 32IBHKKH C HeBBIIBIZKHBIM LINHEIeIEM Ha JapTente p, = 1 MIla:

pe————

©

AR R

a — 6e3 penyKTopa; 6 — ¢ peyKTopoM; I — Kopinyc; 2 — mWnuHAeNb; 3 — ITypRai

MY TIOTepH HaIlopa B HUX He3HauuTelbHEl. Harmpumep, Ipu cKopocTu
NBWXeHUS Bombl v=5M/c u £=0,08 morepu Hamopa h= E v/
2g=0,08-25/19,6 = 0,1 m.

[1pu 3aKkpeITMM 3a1BMXEK IMApaBINYeCKOe CONpOTUBIEHUE YBeU-
YMBAETCS HEPABHOMEPHO — MaJlo U3MEeHSeTCsl B HAYalbHOW cTaiuyl U
PE3K0 BO3PACTAeT B KOHIIE 3aKphITHS. DTO MIPpUBOAUT B OTACNbHBIX CIY-
yasgx K 3HAYMTENBHLIM IIOBBILNIEHUSAM JaBlieHUS — IHIAPaBINIECKUM
ynapaMm (cM. pass. 7.7). [103ToMy IpUXOAWTCS MM YBETUUMBATh BpeMs
3aKphITHA 3aIBIKEK, WV 3aKphIBaTh UX HEPABHOMEPHO, UTO OCIOXHSET
CXeMY MeXaHWJeCKOoro IMpUBOJIA.

3aIBUXKH He PACCUMTAHBI HA pAGOTY B IOJIOXXEHUH YACTUYHOIO OT-
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Puc. 6.12. ITapainenshas 3aJBIKKa ¢ Puc. 6.13. lapannenbnas 3aaBHKKa ¢
3JIeKTPOHPHBOIOM Ha NaBienue p, = 0,25... TH/paBIHYeCKHM HPHBOJOM Ra JaBJieHHe
6,4 MIla (mnamerp 100...1200 MM): 1 MIla:
a — Ha auameTtp 100...1200 MM; 6 — 1 — 3anopHBI# gucK; 2 — Kopriyc; 3 —
100...150 mM; I — Kopmyc; 2 — WNUBIEN; 3 — WMUAAENS; 4 — CAIBLHUK; 5 — MOpUIeHE; 6 —
3/1eKTPONIPUBOJL IVIHHEP

6.2. OcHoBHbIE PA3MeEPhl H MACCA KIMHOBHIX 3a/IBIDKEK C YKOPOUeHHOH CTPOHTENbHOM
JUTHHOM JUIS PAIHIHBIX TMAMETPOB YCJIOBHBIX HPOXOJOB

Pasmep u Dy, mm
macca 200 l 300 L 400 T 500 [ 600 ] 800 T 1000 L 1200
L, mM 230 270 310 310 350 390 470 630
H, MM 1020 1425 1711 2190 2515 3290 3980 4670
Macca, xr 89 173 237 406 535 991 1252 1800

IIpuMeyanne. 3ammwkku mamerpoM 200...600 ¢ 800...1200 MM BBITYCKAIOT Ha JaBJIe-
Hue coorsercTBeHHo 0,6 m 0,25 MIla.
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Puc. 6.14. KinoBas 3aJBHXKa € HeBbIA- Pnc. 6.15. 3apncumocth KosdbdHunenta
BIOKHBIM [UITHHe M ¢JiaRneBast YKopo- THIpaBIHIECKOr0 CONpPOTHBJIeHHA £ oOT
YeHHOM MMKLE HA fapjeHne 9,25 Mia: CTelleHN OTKpPBITHA 3amBHXKH () H muc-

KOBOro 3aTBopa (2) anamerpom 200 MM
a — ¢ SNEKTPONPUBOIOM; 6 — ¢ PYYHRIM oBoro 3atsopa (2) pom 200
ynpasieHueM; | — Kophyc; 2 — 91eKTPONpUBOL

KPBITHS, ITO3TOMY HX He CJIe/lyeT UCITONIb30BaTh Ui PETYIUPOBaHUSA HA~
COCOB.

JlucKoBLIe NOBOPOTHEIE 3aTBOPLL. B MoceHYe rofbl OHU IOJMYYUIIH
IIIMPOKOE paclipocTpaHeHHE BBUY MeHBIIUX Pa3MEPOB, Macchl U cTo-
UMOCTH T10 CPABHEHMIO ¢ 3aBIKKaMHU. [ MIpaBiInyecKoe CONPOTURIIE-
HHME 3aTBOPOB IIPU X 3aKPHITUN U3MEHSETCA 3HAYUTENLHO paBHOMED-
Hee, 4eM y 3aBinkex (puc. 6.15). B nojoxennm NojHOTo OTKPLITHSI KO-
3 dULIMEHT TUIPaBIUYECKOTO COIPOTUBIEHUS 3aTBOPOB HECKOIBKO
GoMblle, YeM Y 3a1BMKeK, ¥ cocTtassaet 0,1...0,2.

M cnpITaHus 3aTBOPOB ITOKa3alIy, YTO Ha1eXKHOCTh MX He HUXE, YeM Y
sagsuxeK. [ToaToMy, eciiy paHee peKOMEHAOBAIM MCITOJIb30BaHUE 3aT-
BOPOB JIAILE IIPK GOJBIIMX AuameTpax Tpyo (Gonee 1000 MM), To Tenieph
pPeXOMEHYIOT YCTaHABIUBATE UX U IIPY 3HAUMTENLHO MEHBIINX JIUaMeT-
pax.

IToBopoTHEIE 3aTBOPHI BHITYCKAIOT ABYX TUIIOB: C YIUIOTHEHUEM TIO
JUACKY U IT0 KopItycy. B 3aTBOpax ¢ yIjioTHeHUEM 110 TUCKY FepMeTU3a-
UM JOCTUTAIOT, IIPMKUMAS PE3UHOBOE YIIJIOTHUTEIEHOE KOJBLIO, 3aK-
pelliieHHOe B KaHAaBKE JUCKa, K CellJTy KOPIIyca, a B 3aTBOpax € YIUIOTHe-
HHEM IO KOpIIYCY — BJaBjvBasi JUCK B PE3MHOBYIO MaHKETy, 3aKperl-
JIEHHYIO B KOPIIYCe 3aTBOPA.

3aTBOPH ¢ YILIOTHEHHEM IIO0 KOPIIYCY, TaK Xe KaK M 3aJBHXKH,
obecIeynBaloT IBYCTOPOHHIOW TEPMETU3AIINIO, a 3aTBOPHI C YILIOT-
HEHMEM TIO AUCKY (CYLIECTBYIOLIME KOHCTPYKIIUU) — JIMIIEL OXHOCTO-
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POHHIOI0 TPY HalpaBeHuH OTOKA K AUCKY €O CTOPOHbI Bana. Ilpu
HAIIPaBIEHUHU [TOTOKA BOJbI B [IPOTHBOIONOKHYIO CTOPOHY YILTOTHM-
TeNbHOE KOJNBLO OTKUMAeTCs OT YIUIOTHUTSIBHOrO CEIIa, U MEXIly
HUMM 06pa3yeTcst KoJibieBoi 3azop. OAHAKO, C ONHOM CTOPOHDLL, IIpo-
Teyka He3HaunTebHast, a ¢ ApYroi — 3aTBophl BHYTPUCTAHIMOHHBIX
KOMMYHHKAIMi MCITOTb3YIOT JUlsk OTKIIOYEH N HACOCOB JIULLIb TIPH Ha~
IIpaBIeHUH ABMKEHMUS BObl B OJHY CTOPOHY (BO BCachIBaIOUIMX — OT
BOJXOMCTOYHMKA K HAacOCy, a B HAOpHBIX — B HAIIPABJICHAM, IIPOTUBO-
ITOJIOXKHOM HOPMAaJIbHOMY).

JIUCKOBBIE TTOBOPOTHbIE 3aTBOPHI (Ta0IL- 6.3) BIITyCKAIOT JUAMETPOM
ot 100 110 2800 MM B {ByX MCTIOJIHEHHsX: (P1aHleBbIC 1 becnanueBnie (¢
KOHLIAMY TT0J IPUBApKY). 3aTBOpBI GOJIbILUN AMAMETPOR USTOTABIMBA-
10T TOJIbKO € YIUIOTHEHMEM 10 JTUCKY (PHC- 6 16, a).

6.3. OcHoBHbIe pa3Mepbl H Macca JTHCKOBBIX mmepu; 33TBOPOB [UIA PAITIHBIX
JMAMETPOB YCJIOBHOIO APOXOL;

Dy, MM
OCHOBHBIE Pa3Mephl
# Macca w | W 00 o0 | 400 500
L wmm 5 62 90 220 240 270
H, vy 2/325 —/312 465/393 600/500 600/515 600/—
Macca, kr —/31 —/38 71/57 145/180  350/228,5 470/—
Ipodoaxcenue
Dy, MM
OCHOBHBIC g
pa3MepHl ¥ Macca 600 [ 300 I 1000 1200 I 1400 1600
300 400 450 500 500 675
600/815  750/883  750/1023 —/1686 —/2015  —/2100
Macca, xr 520/445,5 920/943  1830/1338 —/2235  —/3793  —/4987

IMpumeyanwua . Yucautenp — TUCKOBHIC (pﬂaﬂub;:T;lgﬂg:BCfl%%iK;gS H%ggioh:d,
3HAMEHaTenb — C PYYHbIM M SneKTpriecKiM. 2. Macca ? MBOP s o D = 300.. 1600
VKa3aHa C 3ACKTPUYECKUM [IPUBOIOM. TH)lpaBaneCKHM 1p: 3 POB P, X )

Kax y 3anBuxeK ¢ 3JeKTpUIecKuM [IPUBOIOM, Y 3aTBOPOB MpEHyc-
MOTpEeHA BO3MOXHOCTb UX OTKPBITHS U 3aKpbITHA BPYIHYIO.

JUTst 3aKpBITHS! JMUCKOBBIX 3aTBOPOB HA HAIIODHBIX JMHUAX HACOCOR
I1PY aBAPUIHbIX OTKITIOUEHUAX JeKTpo U TaHH L IIPenOTBpALLECHUS
OITOPOXHEHHUS TPyGOIIPOBOOB U JIMTEIBHOTO PEBEPCUBHOTO Bpallle-
HUA poTOPOB HACOCHBIX arperaroB UCIIONB3YIOT TUIPAaBIMIeCKUN TIpHU-
BOZ. )
3aTROPHI ¢ TUIPABTMYECKAM MPUBOIOM (MACISHBIM), NEHCTBYIO-
LIIUM OT MacJisIHON HAlTOpHOH ycTaHOBKH, BBIIIYCKalOT BEchbMa 60JIb-
WX guaMerpoB (1o 2800 MM). OTKpEiTHE TAKUX 3aTBOPOB MOXET ObITD
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Prc. 6.16. JIfckoBblii HOBOPOTHBIH 3aTBOP:

a— ¢ JJIEKTPOIIPUBOLOM; 6 — C TMIPOIIPHUBOIOM;
1—3aTtBOp; 2— PWIBTP; 3~ NMpPUBOL; 4 — yII-
paBAsIOUIMi opraH; 5 — MNUHAENb;, 6 — PYYHOH!
ny6nep; 7— NMpUBOIHON Baji; §&— Kopnyc; 9—
celuo; 10— nuck; 11— yII0THUTENBHOE KOJIBLIO



3aTpyAHEHO M3-3a 3HAYUTeIbHON Pa3HOCTH JABJIeHHUI C 00X CTOPOH.
J17151 BEIpaBHUBaHMA JaBieHusA Ile pell OTKPBITHEM 3TH 3aTBOPEI 060pyIy-
10T OOBOAHBIMY JIMHYAMM OTHOCUTEIHHO HEHGOJIBILIOTO JUAMETPA.
3aTBOPHI € TUIPABINYECKUM ITPUBONOM HOBOM KOHCTPYKUMUU U3rO-
TaBJIMBAIOT U OTHOCHUTENIBHO HEOONBIIMX mamMeTpoB: 150, 200, 300 MM
(puc. 6.16, 6). DTH 3aTBOPLI UCIOJIB3YIOT B Ka4eCTBe 3aIIOPHOM, a TaKKe
PeTyIUPYIOLLEA ADMATYPH 3aKPHIThIX OPOCHUTENBHBIX CUCTEM.

OoOpatnble Knananbl. [1peaHaszHadeHH! I UCKIIOYEHUS NBIKeHUS
BOIs! II0 TPYOOIIPOBOLAM B HallpaBIIEeHUU, IIPOTUBOIIONOXHOM HOpP-
MaJIBLHOMY, TO eCTh AJIsl IIpeLOTBpallic HUSL OTTOPOXKHEHUS TPYOOIIPOBO-
LIOB IIPX OTKJIIOYEHU Y HACOCOB U PEBePCUBHOTO BpallleH! S pOTOPOB Ha-
COCHBIX arperartos.

[loTox B 0GpaTHOM KJalaHe MepeKphlBaeTed NPy 3aKPBITUY [UCKa
(IMCKOB) KJallaga, 1apHUPHO 3aKpellIeHHOTO (3aKpellJIeHHBIX) B €TO
Kopryce.

B ocHOBHOM MCTIONEB3YIOT OJHONUCKOBBIE OGpaTHBIE KJlallaHbl ABYX
MonudMKaUuMii: ¢ BepxHel IToxBeckoit fucka (puc. 6.17, @) ¥ ¢ 9KCUeHT-
PUIHO PaCIIONOXeHHOM ochlo (pUc. 6.17, 6). MHoronucKoBEe 06paT-
HBle KJIallaHBl [IPAMEHSIIOT PeNKO BBUAY HeHANeXXHOCTH UX paboTHI (OT-
PBIB IUCKOB).

[lo paszMepaMm obpaTHEIE KIallaHEI ¢ 9KCLIEHTPUYHO PACHONIOXEHHO!
ocho (Tabn. 6.4) 3HaYMTeIPHO MEHBllIe KJIallaHOB ¢ BepXHell Ionsec-
KO qucKa ¥ MpaKTHYecKH He BBIXOMST 3a Mpefesibl Hapy>KHOTO [ua-

/
\I
A

Puc. 6.17. OGpaTnbiil Kianag:

@ — ¢ BepXHeil OBECKOM AUCKA; 6 — C IKCLEHTPHYHO PACIONOXEHHOMN OChIo; ] — KOpIyc;
2 - Tapenb; 3 — ock; 4 — peYar
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6.4. \maBa ¥ Macca o0paTHLIX KIANAHOB ¢ SKCUEHTPHIHOMN HomsecKoli JHCKOB
UM PAIMYHLIX TUAMETPOB YCIOBHOIO NPOXONA

Dy, MM
TInuHa H Macca
100 150 200 250 J 300
L, MM 80 100 110 120 130
Macca, xr 17,7 31,2 41,4 52,5 45
IIpodonxcenue
n Dy, MM
WHa H Mac
@ H Macea 400 500 L 600 ] 800 J 1000
L, MM 170 200 240 350 400
Macca, KT 128 183 237 808 1176

MeTpa TpyOollpoBoa; MX JUIMHA MEHBIIIE IUaMeTpa, II0O3TOMY Takue Kila-
Magbl JIeTdye U JiellieBie KJIallaHoB ¢ BepxHel moaBeckoit. [IpousBoacTBo
TocNeIHUX 3HAYUTEILHO coKpatiieHo. OmHaKo o6paTHbIe KJIallaHbl € 9K-
CLEHTPUYHO PacIlONIOKEeHHOM OChl0 paboTaloT MeHee HaNeXHO, 4TO
o0BsiCHSIeTCH cnelylolluM. IIpu ckopocTsx [OBUXeHWS BOOBI IO
3...3,5 M/c qucku 0OpaTHEIX KJIallaHOB 00eUX MOIUGbUKAIMI OTKphIBa-
10TCS He IIOJTHOCTBIO U ITpH paboTe NUCK ITOCTOSTHHO KOJe0a1eTcs BOKpYT
OCM, BBI3BIBAS ITYJIBCALIMIO ITOTOKA. ¥ 0OpaTHBIX KJIAllaHOB C KCIEHT-
PUYHO pACIIONOXEHHO! OCKIO IIPHU TaKNX KoleOaHUsIX AUCK MHOTOKpaT-
HO yliapsieTcs 06 OTpaHUYMTENE €r0 OTKPBITUSI, B pe3yJbTaTe Yero cpesa-
10TCS CTOIIOpHEBIE OONTHI, pa3pylualoTest Hangpl U QUCK OTPHIBAETCS OT
nonyocei.

IIpy YacTUYHOM OTKPHITUM JUCKOB 0OpaTHBIX KJIallaHOB 3HAYUTENh-
HO yBeIUYUBAETCS UX TMAPaBIAYeCKOe COIIPOTUBIEHUE, IIpHYeM AJIS
HEKOTOpPBIX KJIallaHOB B OIIPEEIeHHOM MHTEpBaJle CKOPOCTEH T0TepU
HaItopa ¢ yBeJIudeHUeM CKOPOCTH Jaxe yMeHbl1atoTes (puc. 6.18). Tlo-
9TOMY ITpY Ollpelie)ieHUH MOTeph HaIllopa BO BHYTPUCTAHIIMOHHBIX Ha-
TOPHBIX KOMMYHUKAIMSIX HAJIO B KaXJOM KOHKPETHOM Clydae yIUTHI-
BaTh CTellIEHh OTKPBITUA JUCKOB 00-
paTHBIX KJIaIlaHOB B 3aBUCUMOCTHU OT

by \\ % CKOpPOCTH JBUXEHUS BOIHI B HUX.
05 \‘ 70 1Ipy oTHocUTeNBHO HeOOMBLIUX
Al // 16
Ve W
b ~| 1 A 1%
07 3L 7 T §  PHC.6.18. 3aBHCHMOCTE NIoTepb Hanlopa A, ¥ Ko-
’ 7 [~ adduuMenTa rHIPaBINIECKOr0 CORPOTHBIEHM &
gt P OT CKOpOCTH HOTOKa B 00parHOM Knamane (HO
y \N ﬁ A. H. Poxxoay):
0 = Foar-ead 1 — ¢ 9KCUEHTPHUYHO PACIIONOXEHHOMH OChI0; 2 —
12 3 % 5umic C BEpXHelt TOIBECKOHH MMCKA
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Puc. 6.19. O6paTHbie KNanaHbl ¢ peryIMpyeMbIM 3aKphITHEM JUCKA:

a — C BepXHel ToJIBeCKOM IMCKA; 6 — ¢ IKCLIEHTPHYHO PaCoIOXEHHOH OChI0; ] — KOopIyc;
2 — Baj; 3 — phIyar; 4 — TUAPOLUTMHIP-IeMIThep

CKOPOCTSX MBUXEHUA BOABI TOTEPY HANloPa B 0GpaTHBIX KJIAraHaX C Bep-
XHeH [T0JBECKOH NUCKa MeHBIUE, YeM B KJIallaHaX ¢ 9KCHEHTPUYHO PAC-
M10JI0XKEHHOM! OCBIO, YTO HYXHO [TOMHUTH IIpU BEHIOOpE TUIIA 0OPaTHOTO
KJTallaHa.

IIpu ycraHoBKE OOpPATHBIX KJIAITAHOB HEOOXONUMO YYUTEIBATE HeE-
KOTOPO€ 3aI1a3[bIBAHUE 3aKPBITUSA UX JUCKOB TPY 00pa3oBaHUM ABU-
KeHUS [10TOKA BOIBI B 00paTHOM HAmpaBieHMU. I1pu OslcTpoM H3Me-
HeHWU HaTpaBIeHUS IIOTOKA NMCK 3aKPBIBAETCSA YK€ TIPU JBUKCHUU
BOZIBI B IIPOTUBOIIONOXHOM HAIIPABIEHWUH, 4YTO IPUBOJIUT K BOSHUKHO-
BEHUIO MEXaHUYECKUX U TUIPABIIMYECKUX YIAPOB. B 9THUX cyyasgx Bony
YACTUYHO COpACKHIBAIOT YEpe3 HACOCHI, HO JJIs 9TOTO OOpaTHERIE KIala-
HBI HEOOXOMUMO O6OI?y,HOBaTB 00BOIHBIMU IUHUSMU, TUAMETP KOTO-
pBIX cocTaBngeT 1/5...1/s nMaMeTpa KiIanaHa, WM yCTAHABIUBATH CIIE-
IéU/IaJIBHBIe oOpaTHBIe KJIAMTAHBI C PETYIMPYEMBIM 3aKPBHITUEM (pHC.

19).

Perynupyromas apmarypa. IIpenHasHaueHa [jis1 peryaIdpoBaHus aB-
NeHUs ¥ pacxo/ia BOJBL.

[IpakTuyeckn HUCIIONB3YIOT JUILIL DPEryiasTophl HABIEHUS «II0CHE
cebst» U 10 cebsi». Ha HacOCHBIX CTAHUUAX ITPUMEHSIOT PETYIATOPH!
«11oclie cebs», MPUHIIUI PAaOOTH KOTOPHIX 3aKIIIOYAETCS B YBEIUYEHUH
TUIPABINYECKOTO COIIPOTUBICHNS YCTPOWCTBA TIpy BO3PACTAHUM [[AB-
JIEHUA 10 HETO CBEPX 3alaHHOTO 3HAYCHUS.

Kaxk yxxe Ob1J10 YKa3aHO BHIIIIE, OTIEIBHEIE BUIBI PETYIIMPYIOLLNX YCT-
POYICTB BBITTOJHAIOT Ha 6a3€ UCKOBBIX IIOBOPOTHRIX 3ATBOPOB, JULST UETO
IToCNEqHNE OCHAIIAIOT PETYIUPYIOLIMMU KIATaHAMU.

Moutaxnaa apmarypa. [IpuMmensiior mpy MOHTaXe M JEMOHTAXE
BHYTPUCTAHIIMOHHEIX KOMMYHUKAIMI. B KauecTBe MOHTAXHEIX BCTa-
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Puc. 6.20. MonraxHbie BCTABKH:

a — TUINa CaUILHUKOBOTO KOMIIeHcaTopa: /, 3 ~ BHYTPEHHMI U HapyXHEL NaTPYOKH; 2 — daHell;
4 — canabHUKOBasA HaGMBKa; 6 — CclelMaibHas KOHCTPYKIIMA, CTalbHas, cBapHast: | — HapyXHBUH
narpy6ox; 2 — ¢naHei; 3 — YIUIOTHeHHe; 4 — BHYTPEHHAA TpyGa

BOK MCIOJIB3YIOT KaK CAIbHUKOBBIE KOMITEHCATOPHI, TaK U CIIELUANBHO
U3roTOBJIEHHYIO apMarypy (puc. 6.20, Tabn. 6.5).

6.5. Cpennee 3HaYeHNe JIHMHBI H MACCA CAJIHBHMKOBBIX KOMIIEMCATOPOB VIS PANIMIHLIX
JMAMETPOB YCIOBHOTO NPOX0Ia

D,, MM
CpenHee 3HaueHHe v

AUTMHEL M Macca 125[ 150| 200 tzso[ 300( 350 ( 400 [ 450( 500[ 600 [ 7oo| 800( 900[ 1ooo| 1200

L, MM 550 550 550 550 550 550 550 600 600 600 600 650 650 650 650

Macca, xT:

nupup,=06MIla 40 40 74 97 114 136 159 202 223 274 334 423 479 528 626
» pp=1MIla 44 53 76 103 120 148 179 222 245 312 388 496 552 649 897

6.6. MPUMEPbI BHYTPUCTAHLMOHHbIX KOMMYHUKAUWIA

KoMmoHoBKa 3aHUIl HACOCHBIX CTAaHLIMM YeTHIpex pas3IUudHBIX TH-
ITOB U OllpeIeIeHUe MX TabapuTOB C yYETOM PasMepOB TPYOOIIPOBOAHON
apMaTypH OB olTMcaHBl B pazaene 5.5. B naHHoM naparpadge B oCHOB-
HOM paccMaTpUBaloT MoAOOp TPYOGOIIPOBOAIHOM apMaTyphl Ha KOHKpET-
HEIX TpUMeEpaXx.

Mpumep 1. PACCHUTATb BHYTPUCTAHLIMOHHbIE KOMMYHUKALIMK
B 3JAHUU HACOCHOU CTAHLIUU HASEMHOI'O TUNA
C LEHTPOBEXHbIMW HACOCAMU

HexoOnbie DanHbie: BHYTPUCTAHLMOHHBIE KOMMYHMKALMU € YETHIPbMsl BCAChIBAIOILM -
MM JIMHUAMY (110 YMC/Ty YCTaHABIMBAaEMBIX HacocoB Mapku J[800-57), Ha koTopbix TpyGo-
MPOBOIHAST apMaTypa OTCYTCTBYET, M YETHIPbMS HAallopHBIMM JTMHHMAMMU, Ha KaXoM U3 Ko-
TOPBIX YCTAHOBJIEHEI B ClIEAYIOLIEH T10CIEN0BATENLHOCTH:; MOHTAXHAA BCTABKA, 06paTHLIH
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KJ1allaH ¥ 3aBMXKA. DTH JIMHuM [TollapHO IPUCOSIMHAIOT K JBYM HalIOPHBIM TPy6oIlpo-
BOZIAM.

Ilopsadox pacuema. TlpuHMMaloT JMAMETP BCACHIBAIOMIMX CTAILHBIX TPyOOIIpOBOIOB
D, =400 Mm; 1ipu pacyeTHom pacxome O =200 1/C CKOpOCTb ABMXEHHA BOABI B HHUX
vy = 1,5 M/c.

[uameTp BcachiBalOUIMX NATpyGKOB, YCTAHABIVMBAEMAIX Ha CTaHIMM Hacocos [1800-
57, d, =300 MM, Mo3TOMY IpelyCMaTPUBAIOT IlepeXol B Bue OTHOCTOPOHHEIO KOHYCa
(xoH(y30pa), LIMHA KOTOPOro IpuHaTa e = 4(D, — dg) = 4(0,4 — 0,3) = 0,4 M. BeacniBa-
10LUMe TpyGOTIPOBOIL IPOKIIAILIBAIOT K HAcOCaM ¢ nogbeMoM (YkiioH 0,01).

JHuameTp HatlopHoro Iatpyoka Hacoca [1800-57 d, = 250 mm. ITpm pacyerHOM pacxo-
Jie CKOpOCTb IBMKeHMS BOAL! B HEM OTHOCHTENILHO HeBelIMKa ¥ COCTaBister 3,76 M/c, To-
3TOMY TpyGOIIPOBOLHYIO apMaTypy NPUHUMAIOT TAKOTo XKe THaMeTpa.

PacuerHoe maBieHMe B COOTBETCTBMM CO 3HAYEHMSIMM: MAaKCHMAJILHOTO HATIOpa HACO-

ca H}'{“a" = 68 M, OTMeTKH MaKCMMaJlbHOTO YPOBHSI BOAH B MCTOUHMKE, paBHolt 3 M, 1 oT-

MeTKY HallopHo# JTuHuK, paBHo# 4,8 M, p, = 0,01(68 + 3 — 4,8) = 0,66 MTTa.

B xayecTBe MOHTaXXHOH! BCTaBKM MCIIONB3YIOT CAIBHUKOBLIY KOMIIeHcaTop Ha YCJIOB-
Hoe nasnenue 1 MITa. TIpu nuamerpe 250 MM ero HamGonbiast aiuHa 0,6 M, HaUMEHb-
masi — 0,5 M; JUisl pacyeToB IPHHUMAIOT CPefHIon WIMHY — 0,55 M.

OGparHbI#f Ki1allaH TIpMHIMAIOT Ha yCIoBHoe HaBieHue p, = | MIla, ogHoOMCKOBELIH
(fgSli%HeHTpH‘JHO pacriofioXeHHo#i ocblo wimHoM I, = 0,19 M; ycroBHoe 0003HaueHMe

4y16p.

B maHHOM clIy4yae B KQUECTBE CPeCTBa 3allUThl OT THAPABIMYECKOro yiapa, BO3HMAKa-
IoleTo Hpy aBapuitHOM OTKIIOYe HUM 3NEKTpolluTaHus OBUTraTelell HacocoB, Bomy yac-
TUYHO COpAacHIBAIOT yepe3 HAacochl Ilpy MCIob3oBaHMM oGBOLHOMN JIMHUM IMaMeTpoM
doss = 75 MM K 0OparHOMY KilanaHy. [ lpucoe1uHeHUA o6BOIHOM JIMHMM K HallopHOR
TIpelycMaTpMBaloOT ABa Harpy6ka ¢ (hraHLaMy, KoTopsle YCTaHABIMBAIOT A0 M Hoce 06-
paTHOro KJIallaHa; [UIMHY 11aTpyOKoB ripyHuMatoT 0,4 M.

B kayecrBe 3allopHoM apMaTyphl YCTaHaBIMBAIOT Ilapajlle/IbHYIO 3aIBWKKY C Bbl-
BIXXHEIM IHIMHIENEM ¢ 3TeKTpOolIpuBoaoM Ha gasjieHne 1 MITa mwimHoit [, = 0,45; ycnos-
Hoe o6o3HayeHme 3049066p.

Juametp HanlopHo# TrHMM HpuuaT D, = 300 mm. ITpu pacyeTHOM pacxone ckopocTs
IBUKeHHA B Helt vy, = 2,63 M/c. Ot mmameTpa 250 MM K auameTtpy 300 MM Hlepexondr ¢ I1o-
Motbio mddysopa muson L= 6(0,3 —0,25) =03 M.

HarnopHule mHuM K HallopHOMY TpYyOoIIpoBOLy IPHCOEIMHAIOT 3a IpenenaMu 31a-
HUS HaCOCHOH CTaHLMK.

Jl1s mpoxofa HalopHBIX ¥ BCACHLIBAIOLIMX JIMHMH Yepe3 CTeHBl 3JaHUA HacOCHOM
CTaHUMM MCTIONB3YIOT CATbHUKOBbIe YINTOTHeHMS 63 HaXHMHOI'O YCTpOHCTBA.

Mpumep 2. PACCYUTATb BHYTPUCTAHLUMOHHBIE KOMMYHUKALIUK
B 30AHUN HACOCHOM CTAHLUMN KAMEPHOT'O TUNA
C FOPU3OHTANbHbIMW LLEHTPOBEXHbIMWU HACOCAMU

Hexodnsie danHbie: BHYTPMCTAHIIMOHHBe KOMMYHHMKALIMH Te XK€, 4TO U B lpumMepe 1,
COCTOSIIIME U3 BCACKIBAIOWIMK (TIOABOMSUIMX) IMHMHU, Ha KOTOPHIX B 3TOM Cllydae Heobxo-
IMMO YCTaHOBMTb 3aIIOpHYIO apMaTypy ¥ MOHTaXHble BCTABKM, ¥ HAllOPHBIX JIMHUH, Ha
KOTOpHIX YCTaHABIMBAIOT MOHTAXHble BCTAaBKH, 00paTHble KIIallaHbl ¥ 3aBUXKKH.

B npumepe 2 paccMoTpeHB IBa BUAA KOMIIOHOBOK Y3Jla HACOCHOM cTaHUMM — pas-
lielbHasd ¥ COBMelleHHas. BHYTpHMCTaHUMOHHEE KOMMYHHKALMK (CM. pyc. 5.2) Ui 3THX
JBYX BApMAHTOB KOMIIOHOBOK OTIMYAlOTCS! TOJNBKO JUIMHAaMM BCAChIBAIOUIMX U HAallOPHBIX
JIMHUH, KOoTophle IS COBMELLEHHO! KOMITIOHOBKM Pa3JINIHEL.

Illopaoox pacvema. TIpMHUMAIOT AMAMETP BCACHLIBAIOLUMX CTAIbHBIX TpyOOIIpOBOLOB
D,= 1800 mm. TIpm pacyerHom pacxome 0,7 M?/C cKopocrb ABHXKeHUS] BOABI B HHUX
v, = 1,38 M/c.

HuaMmeTp BcachlBaloUIMX TNaTpy6KOB, YCTAHABIMBAeMBIX Ha CTaHLMM HAacoCOB,
J3200-75, d, =600 MM; cKopocTb mBHXKeHMS BOAb B HHX IpH 6pa\cquHOM pacxoze
vy = 2,35 M/c, TO3TOMY JMaMeTp 3allopHOlM apMaTyphl Takxke paBeH 600 M.
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B cBs3zM ¢ 3TMM Ha BcachiBaiolleM TPYOOTIPOBOAE O YCTAHOBKM apMaTypHl TIpeny-
CMaTpPUBAIOT CTAIBHOM cBapuoi repexof (KoHdysop)  anuHoit L =4(Dy —
—d,)=4(0,8 - 0,6)=0,8 M.

B xauecrse 3aropHoit apMaTyphl IpUHUMAIOT KIMHOBYIO 3aIBIKKY C YKOpOUEHHOI
IUTMHON Ha fasieHue py = 0,25 MIla. 3agBHXKa C BbUIBIDKHEIM INTTMHAENEM ¢ KOHHYEC-
Ko repenaveil; ANMMHA ee ripu nuaMetpe d = 600 MM cocraensier /, = 0,39 M; ycloBHoe
oboznavenne 30c14ux] (pakTiuecKy napieHye BO BCACHIBAIOILEH IMHUM He OyAeT Tipe-
shiiath 0,02 MI1a).

MoHTaXHasi BCTaBKa IPUHATA B BUAe CATLHUKOBOIO KOMIIEHCATOpa Ha RaBleHue
0,6 MTTa; npyu auameTtpe 600 MM ee cpeauss ainHa 0,6 M.

PacueTHoe maBlleHHe B HarlopHO! NTMHUM HAcOCa B COOTBETCTBMM CO 3HAUCHUAMMU:

max

MaKCHMalbHoro Harlopa Hacoca Jf | 54 M, OTMETKU MaKCUMaJTIbHOTO YPOBHS B BOJO-

MCTOUHMKe, paBHOM 2,5M, M OTMeTKM HaropHo#l nuuuuM, paBHoil 1,692, p,=
=0,01(54 + 2,5+ 1,692) = 0,58 MIla.

Huamerp Haroproro narpy6ka nacoca J13200-75 d, = 500 MM; Tipu pacyeTHOM pac-
xogie 0,7 M3/c cKopocTh IBUXeHNS BOabl B HeM 3,34 M/c, TIO3TOMY TpYGOTIPOBOAHYIO ap-
MaTypy TIPMHUMAIOT Takxe AxaMeTpoM 500 MM.

B kauecTBe MOHTaXHOI BCTABKM MCIIONB3YIOT CATLHUKOBBL KOMIIEHCATOp Ha YCIIOB-
noe naBnenue 0,6 MIa cpenneit miunoit 0,6 M npyu auaMetpe 500 MM.

O6parHbliii KianaH MPHHAMAIOT Ha yciiopHoe fabienye 0,6 MITa ofHOIMCKOBLIM; ero
uvHa rpu quamerpe 500 MM cocraBisier 0,2 M; yeroBHOe ob6o3nauenue 19416ps.

B KauecTBe 3ar1OpHOI apMaTyphbl YCTAHABIUBAIOT MapajUIeNbHYIO 3aIBXKKY C HEBBII-
BIDKHBIM LITTMHAENEM ¢ 3NeKTpPoIIpMBoAoM Ha aasienue 1 MIla; ee nyimya nipy nuaMmeTpe
500 MM pasna 0,7 M; ycoBHoe obo3Hauenme 3049156p.

JvameTp HAOpHBIX TMHUI HACOCOB NpUHUMalOT 600 MM; IIPH PacYeTHOM pacxofe
CKOpOCTB IBMXEHMs BOABI B HUX 2,35 M/c. Ot naMerpa 500 MM K tuaMeTpy 600 MM mepe-
Xondr ¢ roMolusio nuddysopa mnusoi 4, = 0,6(0,6 —0,5)=0,6 M.

K nHariopubM Tpy6oTIpoBOAaM HariopHbIe TMHUM NIPUCOEANHAIOT 3a TNpefeNaMy Ha-
COCHOH CTaHLIUU.

Mpumep 3. PACCHUTATb BHYTPUCTAHUNOHHLIE KOMMYHUKALIUN
B 3JAHMN HACOCHOW CTAHUNIN C BEPTUKAJIbHBIMW
LUEHTPOBEXHbIMWA HACOCAMU

Hcxoonbie OgnHble: Ranbl ABA BapUaHTa 30aHUS HACOCHOM CTaHIUYM — KaMEPHOTo M
61ouHoro TUIOB (CM. pa3f. 5.6).

BHyTpucTaHIMOHHblE KOMMYHMKAIMY BKTIOYAIOT NOABONSIIME U HATIOPHEIE JIMHUY,
rpuyeM MocneHue Ui oO0MX BapHaHTOB ONUHAKOBLIE.

JIng 3paHdst KaMepHOTO THIIA [TOABOASAIUAS IMHUA COCTOUT U3 CTAbLHOTO CBapHOTIO
repexofia (KoHyca) OT AMaMeTpa BXORHOTO OTBePCTHS BeachiBalollell (roxBonsAweit) nu-
Huu D, = 1600 MM K guaMerpy D, = 1200 MM, 3aTIOpHOt apMaTyphl, MOHTAXHOW BCTABKY
Y CTaHAAPTHOTO KOJieHa, AMaMeTp KoToporo m3MeHsdercs oT 1200 mo 900 MM (aunamerp
pxozaa B Hacoc 80B11-2,5/40).

JAnunHy nepexopa ot Dy, = 1600 MM K D, = 1200 MM mpunumaeM [, =4(Dy, — D;) =
=4(1,6-1,2)=1,6 M.

B xauecTBe 3allopHOlf apMaTyphl yCTaHABIUBAIOT KIMHOBYIO 3allBIDKKY Ha AaBleHHE
0,25 MTIla ykopoueHHO# IUTMHBL ¢ BLIABMXXHHIM HINMHIENEM M KOHMYecKoit nepenadelt;
[uiHa ee ripy fuaMertpe 1200 MM — 0,63 M, yeioBHoe o6o3Havenme 30c514mx1.

MonTaXHO! BCTaBKOM CIYXHUT CTBHUKOBHI KOMIleHcaTop Ha naBnenue 0,6 MIla,
cpelHsIs NJMHa KoToporo rpu aAuaMerpe 1200 MM paBHa 0,65 M.

Jnst 3paHus HACOCHOM CTAHIMU OJIOYHOIO THIIA IMOABOAALUME TPYOLI MPUHUMAIOT C
KOJIEHUATHIM ITOIBOIOM, pacIIMpEeHHLIM B IUIaHe, 4 pa3Mephl B 3aBUCHMOCTH OT AUaMETPa
BXOIHOTO rarpybka Hacoca 80B1I-25/40, paHoro 900 MM.

JuaMerp HaropHoro ratpy6ka HacocoB 80BI1-25/40 d, =800 MM; ripu pacueTHOM
pacxofie 2,1 M3/c CKOpOCTh NBIIKEHUS BOABL B HEM vy, = 4,14 M/c, r1o3T10MY TpYyGOIIpOBOA-
HYIO apMATypy NPUHUMAIOT TaKKe AuaMeTpoM 800 MM.

PacyerHoe gapieHMe B HAITOPHOW JIMHMH HACOCA B COOTBETCTBUM CO 3HAUEHUSAMU: MaK-
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CHMaJlBHOro Hallopa Hacoca H** = 35 M, OTMETKM MaKCHMAIILHOTO YPOBHS B BoJlOMC-
ToynuKe 30,00 1 OTMETKY HartopHoit TMHuK 26,00 p, = 0,01(35 + 30 — 26) = 0,39 MTla.

MoHTaXHoM BCTABKON CIYXHT CAJbHMKOBHI KOMIieHcatop Ha fasienue 0,6 MITa,
cpenHss miuHa Kotoporo 0,65 M.

O6parHele XlanaHbl B 1IaHHOM Cliyyae He YCTaHaBIMBaloT.

B KauectBe 3aropHOW apMaTypbl NPMHUMAIOT XUCKOBbIE IMOBOPOTHLIE 3aTBOpHL Ha
nasieHue 0,6 MIla ¢ snextporpuBoaoM npu avamerpe 800 MM, mumHon /= 0,4 M, yc-
JIoBHOE 0603HaueHHe KOToprIX 32¢908p.

JlvaMeTp HartOpHHIX IMHUIT HacocoB NipuHuMaloT D, = 1000 MM; TIpy pacdeTHOM pac-
xome @, = 2,1 M3/c cKOpOCTb ABMXKEHUA BOJBI B HUX Vy, = 2,67 M/c.

Ot nuaMeTpa d;, = 800 MM K llMaMe’rpéV D, = 1000 MM riepexopAat ¢ noMotlsio auddy-
30pa, JUIMHY KoToporo npuHuMmarot ;= 6(D, — d,) = 6(1,0 — 0,8) = 1,2 m.

Hanophsle n¥HuM K HartopHBIM TpyGoripoBonaM MPHUCOSAMHSIOT 3a IpefeiaMy 31a-
H¥s1 HAaCOCHOM CTaHIIMM.

Mpumep 4. PACCYUTATb BHYTPUCTAHLINOHHLIE KOMMYHWKALIMK
B 30AHWN HACOCHOW CTAHLIUN BITIOYHOIO TUMNA
C BEPTUKAJIbHBIMU OCEBbIMWA HACOCAMM

B 3T0M cnywyae BHYTPUCTaHIIMOHHble KOMMYHUKaUuy Hanbosiee POCTHI.

TlonBonsiye JMHUM TIpUHMMAIOT ¢ KaMePHBIM [TOXBOIOM; pa3Mephbl MX OIIPERETIAIOT
B COOTBETCTBMHM C AMaMeTpoM pabouero Kosieca Hacoca OIIB2-87, paBubiM 870 MM.

HanopHble KOMMYHHKaUX¥ BKJIIOYalOT oTBOJ ¢ YInoM 30° (oTBoj Hacoca Noj yriioM
60°) 1 riepexoll OT HaropHoro natpy6ka Hacoca 1010 MM K AMaMeTpy HamopHoro Tpy6o-
npoBofa 1400 MM, BBIToNHeHHOro B BuRe aubdyzopa, MIMHY KOTOporo INPUHUMAIOT
L=6(1,4—-1,0)=2,4wM.



Fmaea 7
HAMOPHbLIE TPYBOMNPOBOObI
°

7.1. ObIIME CBEAEHNA

HaropHbie TpyOOIpoBOIbl NMpeaHa3HaYeHBbl IS MoJauYy BOABI OT
HACOCHBIX CTAHIIUH 1O BONOBBIMTYCKHBIX COOPYKEHUHN UM JO MECT OT-
6opa BoJIBI U3 cUcTeMBI BoJoTiogauy. ITpoTsSKeHHOCTh HarlopHBIX TpY-
OOTIPOBOJIOB MOXET COCTABISITE OT HECKOJNBKUX JECSITKOB METPOB 110
JECSATKOB KMJIOMETPOB. IIpy OONBIIOH MPOTSKEHHOCTH HAallOPHEBIX
TPYyOOIPOBOIOB UX CTOMMOCTE MOXET IPEBBIIIATE CTOMMOCTD Hacoc-
HOM CTaHUMHM cO BCEM OOOPYAOBAaHUEM, IO3ITOMY OCOOEHHO BaxXeH
MIpaBUWIBHEIN BEIOODP IIPOYHOCTHRBIX ITOKa3aTesneii TpyOOIIpoBOAOB, 3a-
BUCALIMX OT MaTePHaJIa U TOJIIUHBI CTEHOK TPYO (CM. Takxe pasn. 7.7).
HarmopHble TpyOOIIpOBOIEI IPOSKTUPYIOT B cOOTBeTCTBHH co CHuIl
2.04.02—84 «BomocHabxeHue. HapyXHBIE c€TU U COODYXEHHS» U
BCH «MennopaTHBHBIE CUCTEMEI M cOOPYXeHMS. HacocHbBIE CTAHIIMH.
HopMBI TpoeKTUpOBAHU S ».

HarnopHble TpyOOITpoBOOEl MENHOPAaTUBHBIX HACOCHBIX CTaHIIMHA
TIPOXJIANIBIBAIOT B OCHOBHOM M3 X€J1€300€TOHHEIX (COOPHBIX 1 MOHOJIUT-
HBIX), CTAIBHBIX U acOECTOLIEMEHTHBIX TpyO. UyryHHbBIE TpyOBI IPUMeE-
HSIOT B MEJIMOPAllUU OTHOCUTENBHO PENIKO U3-32 BLICOKOU UX CTOUMOC-
TH ¥ 3HAUUTETBHOM Macchl. He MOTydnun IHpOKOTo pacpoCTpaHeH S
MOKa U TTACTMACCOBBIE TPYOHI.

COOpHBle XeNe300eTOHHBIE TpyOBl IPUMEHSIOT IIPM AMaMeTpax
500...1600 MM u maBne”Hun no 1,5 MIla (1Ipy UCIONB30BAaHUM TPYO €O
CTaJILHBIM CEPIEYHUKOM JaBIeHUE MOXET OBITE YBeNU4eHo 10 3 MITa).
MoHonuTHBIE XeNe300eTOHHEBIE TPYOR MPUMEHSIOT IIPU JABICHUH 10
0,5 MIla 1 mpakTUYECKH TIPH JIIOOBIX AMaMeTpax (OOBIYHO 3HAUUTENb-
HEIX).

ACOeCTOLIEMEHTHEIE  TpyObl  HCTONB3YIOT TIPH  [TUaMeTpax
100...500 MM 1 maBrneHuM B HUX 1o 1,5 MIla (mpakTudecku npu 6olee
HU3KUX JABJIeHUSIX, CM. pasil. 7.4).

CrayibHble TPYOBl MOXHO MCIIONB30BATE JJISI TIOOBIX AUAMETPOB U
JIABNEHWH, HO B CBSI3H C Te(ULIUTHOCTEIO CTAJIN UX IIPUMEHSIOT JIMIIE B
TeX cly4yasix, Korja JIpyrue TpyObl MCITONb30BaTh HENb3d. Bee Tpybo-
MPOBOJBEI, KPOME CTAJIBHBIX, TPOKIAABIBAIOT TOJIBKO B rpyHTe. CTajIb-
Hble TPYOOIIpOBOIBI MOTYT GBITh NMPOJIOKEHBI KaK B IPYHTE, TAK U OT-
KPHITO.

ITepBBIi 3TAll IPOEKTUPOBAHUA — BBIOODP TPacChl HAIIOPHOTO TPY-
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ootnpopona. Ipu 3ToM He0OXOAUMO COONIONATE CIIEAYIOLINE YCIOBUS:

Tpacca JOJIXHA IIPOXONUTh Ha YCTOMYMBBIX K OIIOJNI3aHUIO y4acTKax
MECTHOCTH;

TpyOOTIPOBON 1IENECOOOPA3HO TPOKJIANBIBATE € HEMPEPBIBHEIM
TIOIBEMOM, YYACTKHU C OOpaTHREIM YKIIOHOM JIOITYCKAKOTCS KaK UCKITIOYe -
HUE;

JUISL OIIOPOXHEHWSI HAMOPHBIX TpyOOIIPOBONOB MX HeOOXOZUMO
TIPOKNAABIBATE C YKJIOHOM He MeHee 0,001 1o HallpaBIeHUIO K BBITyC-
KY;

XenaTe/lbHO U30eraTh MOBOPOTOB TpacCHl TpyOONpPORoOAa B IIAHE U
BEPTUKAJIBHOI MIOCKOCTH.

B nepenoMHEIX TOYKax Npo¢MIa TpyOONpOBOAOB BO M3bexXaHue
CKOIUIEHMS BO3/1yXa yCTaHABJIMBAIOT BaHTY3bl. KOHCTPYKIIMM BaHTY30B
JUTSI BEITTYCKA BO3/yXa ITOKa3aHE Ha pucyHKe 7.1.

3eMIIsIHBIE paOOTHI MO PHITHIO W 3aCBHINKE TpaHNUIed M KOTIOBAHOR
TIPOBOAAT B cOOTBETCTBUHU ¢ TpeboBaHusMu CHull IV-5—82 «3emig-
Hble coopyxkeHusi» 1 CHuII 2.04.02—84 (cM. BHIIIIE).

Kaxnyio TpyOy pH yKIaaKe Ha eCTeCTBEHHOE OCHOBaHUE BO U36e-
XaHWe HEpaBHOMEPHOM 0CaiKi OTIMPAIOT 10 BCEH [INTMHE, KPOME €€ Ya-
CTHU B IPUEMKAX, Ha HEHAPYIUEHHEI TPyHT, ITO3TOMY IIPU PHITHE TPaH-
HIel TpyHT € UX JHA HeoOMpaloT 10 MPOoeKTHOH oTMeTKU. Henobopel
IPYHTA 3aYMIIAIOT HEMOCPENCTBEHHO TTepes YKIaaKoit TpyD, Kak Mpa-
BWJIO, MEXaHM3NPOBAHHBIM crtocoboM. I1pu Tiepebopax rpyHTa Nnepen
VKJIa KO Tpy6 B TpaHIIEIO €ro MOICHINAIOT IO IPOEKTHOU OTMETKH,
OJTHOPOJTHOTO C OCHOBAaHMEM TPaHILIEH C COOTBETCTBYIOLIUM YIIOTHE-
HueM. I1pu npoxnanke on3eMHRIX TPyOOIIPOBOJOB HA €CTECTBEHHOM
OCHOBaHWM IIpUMEHEHUE KaKUX-JIMOO0 MOAKIIANOK IIOA TPpyOBl LISI UX
BBIPABHMBaHUS He AolyckaeTcs. IIpUSIMKU TSI MOHTaXa U 3aIeNIKU
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Puc. 7.1. Banrysbl 114 BLITYCK2 BO3AYXa:

a — 1apoBo#i: | — Kopilyc; 2 — Wap; 3 — BTYJIKA; 6 — phIYaXHbI{: | — Kopyc; 2 — KpEILIKa; 3 —
LIap-NOIUIABOK; 4 — Tapesik; 6 — MeMBpaHHBIN: | — noaBoaAIK# naTpy6ok; 2 — Kopnyc; 3 —
MeM6paHa; 4 — Ipoccelib; 5 — OTBEpCTHE KAANaHa; 6 — NOIUIaBOK
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CTBHIKOBBIX COEIUHEHMH Tpy6 quaMerpoM 10 300 MM JollycKaeTcs OTpbl-
BaTh Nepell YCTaHOBKOM Kax ol TpyGHI, a 6onee 300 MM — 3a 1.2 cyT 10
YKJIAKH TpyO B TpaHNIEIO ¢ yyetoM (haKTHYECKOH JITUHEI TpyO. Pasmepsl
TIPUSIMKOB: I XeNe3006eTOHHBIX TpyO ANMHA | M, lUMpUHa U TTyOuHa
nipu D o 600 MM — D+ 0,5 M 10,3 M, atipu D Gonee 600 MM — D+ I Mu
0,4 M; IS acbecTOUEMEHTHBIX TpyO minHa 0,5 M, wmpnHa D+ 0,2 M n
rny6uHa 0,3...0,6 M — IIpH1 cOeMUHEHNN € TIOMOIILIO YYTYHHBIX My(DT 1
0,2 M — ¢ toMousio MyhT CAM (cM. pasnen 7.4).

Kpytn3Ha oTkocoB TpaHIieil, a Takxe KpelUIEHUE BepTUKAIBHBIX
OOpPTOB 3aBUCST OT TUIpOTeoIOTNYeCKUX yeiaoBuit. ITpu riyouHe TpaH-
LER 10 5 M KPYTU3HY OTKOCOB IIpUHUMAIOT TTo Tabymue 7.1.

7.1. PexoMenxyeMast KDYTH3HA OTKOCOB TPaHmeil ryOHHOM o 5 M VIS PA3IMUHLIX FPYHTOB

Tiry6rHa BEIEMKY

IpyHT
Gonee 3 M I MeHee 3 M
HacrimHoit niecox, rpasuii 1:1,25/1:1,5 1:1,5/1:2
Cynech 1:0,67/1:1 1:1/1:1,5
CyTMHOK 1:0,67/1:1 1:0,75/1: 1,5
I'muHa 1:0,5/1:0,75 1:0,67/1:1,25
Jlécc 1:0/1:0,5 1:0/1:0,5

IIpuMeyadue. Yncaurens — IS 3aChiNaeMbIX TPyOOIIPOBOROB, 3HAMEHATENb —
IUTS. OTKPBITBIX.

JL1st oTROJA TMBHEBBIX U (DUIBTPALMOHHLIX BOJ BIIOJIL TpACCHI Tpy6O-
TTPOBOMIOB TIPEyCMAaTPUBAIOT JPEHAX: OTKPLITHIA JUISI CTAJILHBIX He3a-
CBHITHBIX TpyOOIIPOBOOB U TpyOUATHIM B KAMEHHOM OTCHIIKE JIJIst Tpy6O-
TIPOBOMIOB, YKJIAILIBAEMbIX B TPYHTE.

TpaHuten 3acpimaior cinoeM 0,15...0,2 M ¢ TTIONMBOM U TIIATENBHBIM
TpamOoBaHKEM Ma3yX. BrlcoTa yrpaMGOBaHHOMN YacTH 3aCHITIKU JOXHA
OHTH He MeHee 0,2...0,25 M Hax BepXxoM TpyOsl. MUHMMaNEHas BricoTa
3aCBIIKM Hajg BepxoM Tpyosl 0,8 M (cTaJIbHBIE TPYOOIIPOBOIALI AUaMET-
poM 10 500 MM MOXHO 3achlIaTh 6€3 TpaMOOBaHMS ; B MEcTax liepeceye-
HHUSI JOpOT TpyOOIIpOBOILI 3aCHINAIOT ¢ TPAMOOBAHUEM [10 IIOBEPXHOCTH
3EMIIN).

CMenieHie TpyGOIpOBOIOB B pe3yNnbTaTe OMHOCTOPOHHEN 3aChIIKU
WJIM HEpaBHOMEPHOTO TPAMOOBaHUA HENOIIYCTUMO.

MOHTHPYIOT TpyOOIIpOBOIBL U3 YKPYITHEHHBIX, IPEABAPUTEIHHO 3a-
TOTOBJIEHHBIX 3B€HbEB, MACCY KOTOPBIX COTNIACOBBIBAIOT C IPY30TIOAbEM -
HOCTBIO ITOILEMHO-TPAHCIIOPTHOT'O 000PYTOBaHUS.

ITpu OTKPHITOH MPOKIANKE CTANBLHEBIX TPyOOIIPOBOJOB Ha KaTKaxX oT-
KJIOHEHHUE OT MPAMOIIMHENHOM OCU MEX Iy HETIOABUXXHELIMH OITOpaMH He
JIOJDKHO TpeBBILIATL 5 MM Ha Kaxable 10 M [JUIMHEL TpyOoIIpoBoia, a Ha
Bech y4acTOK — He 6osiee 50 MM B TOpU30HTANILHOM IIJIOCKOCTH 1 He 60-
Jiee 10 MM B BEpTUKAILHOI.
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ACOeCcTOlIEMEHTHEIE U XeIe300eTOHHBIE COOpHEBIE TPYyObl HOJDKHEL
JIOIIYCKaTh ITOBOPOT B CTHIKAX IIpU JHameTpax Tpyo no 500 MM no 2°, a
TIpH OONIBIIUX TraMeTpax — Jio 1°.

IIpoxnanky TpyOOIIpoBOLOB, KaK IPAaBUIO, HAYUHAIOT C YYaCTKOB
ITOHMXEHHEBIX M HanboJee ynaJleHHBIX OT ckiana Tpy6. B mepByio oue-
pelb Ha Tex yJacTKax, TJI€ MoOIN30CTH PACIIONOXEHBI e CTBYyOIINE Ha-
ITOPHBIE TPYOOIIPOBOAHL, UTOOB! HCITOB30BATE MTEPBLIE YIOXKEHHEIE y4ya-
CTKHU TpyOOIIpOBOIOB JUIA NCIIBITAHUS CIeNYIONNX ydacTKoB. ITpH aTom
HCTIBITYEMBIE YYACTKU TTOAKIIIOUAIOT K TAKUM AEHCTBYIONIMM HATTOPHBIM
Tpy0OOINpoOBOaM, KOTOpbIe MOTYT 06€CITEYNTh HEOOXOMUMBIN Hamop ISt
HCIIBITAHUS TPyOOIIpOBOJIA.

ITpu npokjanke TpyOoOIIpOBOLOB pACTPYOHOTO TUTIA (IYTYHHBIX U XKe-
JIe300€TOHHBIX COOpPHBIX, CM. pa3snel 7.3) TpyOBl YKIaAbIBAIOT B TPaH-
1IIEI0 110 X0y YKJIANKHU TpyOOIIpoBoia pacTpybaMHU BIIepe.

IMpu mapasuiebHOM MPOXIIagKe HECKOIBKUX HAITOPHBIX TpyboIipo-
BOJIOB PACCTOSIHME MeXIY HapyXHBIMH ITOBEPXHOCTSIMU TpyO MTPUHU-
MAIOT U3 YCIIOBUI MpoBeleHNs paboT. PaccTosiHue MexXay TpyOoIpo-
BOJaMH TIPMHUMAIOT TAKUM, YTOOBl He OBUIO MOIMBIBA COCENHETO €
HUM TpyOOoIIpoBoJa ITPU aBapuu, a UMeHHo: 0,7 M ITpU quameTpe Tpyo
no 400 MM, 1 — nipu nuaMetpe 400...1000, 1,5 M ripu nuaMeTpe Gosee
1000 mM.

ITpu mo3e MHOM TIPOKIIAIIKE PACCTOSIHUE B TUIAHE OT TPyOOIIPOBOJIOB
J10 3[IaHUH U COOpYKeHUI MTPUHUMAIOT He MeHee: 0 GYyHIaMEHTOB 313~
HU, COOPYKEHMI, IIyTENPOBONIOB — 5 M; 10 OTpaHUYEHUS ONIOp KOH-
TaKTHOM! CETH U CBiI3W — 1,5 M; 1o 0CH KpallHeTo IyTH XKeJie3HOU 1opo-
™M — 4 M, HoO He MeHee DIyOWHE TpaHILIEHU OT IOAOUIBH HACBIIIH 10
OpOBKU BEIEMKU; 710 (PYHAAMEHTOB OTIOp BOSAYILHBIX TUHUH 951eKTpOTIE-
pelayy HampskeHueM 1o 1 KB 1 HapyXHOTo oCBellleHUs — 1 M; TO Xe,
oT 1 1o 35kB — 2 M; To xe, 6oee 110 KB — 3 M.

JIaspl 1A TEepHOAMYECKOTO OCMOTpAa BHYTPEHHMX MOBEPXHOCTEMN
TpyOOITPOBOJIOB, KaK MPaBWIIO, HE MPENyCMATPUBAIOT, 32 HCKIIIOYEHUEM
OTKPHITHIX CTaJIbHBIX TPYyOOTIPOBOIOB OOIBLINX THAMETPOR, HO IIpU Ha-
JIMYMH CITEIMANIEHOTO 000CHOBaHMSL.

IMTocne BBIGOpa Tpacchl HATIOPHBIX TPYOOIIpOBOIOB Ha3HAYAIOT YHCIIO
HuTOK. ITpH MpOTSHKEHHOCTH HATTOPHEIX TpYGOIpoBooB no 100 M wuc-
JIO HUTOK IIPUHUMAIOT PABHBIM YHCITy YCTAHOBJIEHHEIX Ha CTAHIMU Ha-
cocoB. ITpH IpOTsKEHHOCTH Tpy6oIpoBogoB oT 100 1o 300 M 00beiHe -
HHe HECKONBKUX HUTOK B OQHY JOJKHO OBITh 000CHOBAHHO TEXHMKO-
SKOHOMMYECKUM PacUeToM (JUISI OCEBBIX HACOCOB TaKoe 0ObeAMHEHNE
06BIUHO HelenecoodpasHo). [Ipu npoTsDKEHHOCTH Tpy6oTpoBoAoB 0o-
nee 300 M o6beguHeHMe 0obsi3aTenbHo. Ha HamopHEIX TpyOorpoBonax
MENTHOPATUBHEIX HACOCHBIX CTAHIMU TepeKIIOUeHHEe MEXIY HUTKAMU
He TIpelyCMaTpUBAIOT.

DKOHOMUYECKHI THaMeTp TpyOOIIpoBOIOB IPUHMUMAIOT Ha OCHOBA-
HHUM TEXHUKO-3KOHOMUYECKUX pacyeToB (CM. I 9). Pacuer coBMecT-
Hoit paboTHl HACOCOB U TpyOOIPOBOIOB MIPOBOIAT HEe MEHee YeM IS
Tpex Cyyaes:
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TIPY MaKCUMAIBHOMH rojiade Bojbl HACOCAMU TIPU HaUOOJIbIlIeM BO3~
MOXHOM I'€¢OMETPUYECKOM TToIbeMe BOIBIL;

TIPU CPEeHEKYOUIeCKoM pacxolle BOJIbl B TpyOOIIpoBOLaXx;

TIPH TT0Jla4€e BOJIBI OHUM HACOCOM IIPH CaMOM HeOJIaroIpuUsiTHOM CO-
YyeTaHUH YPOBHE! BOJbI B BONOMCTOYHUKE U BOIOTIPUEMHHUKE.

7.2. XEJIEBOBETOHHbIE TPYBOIMPOBObI

XKenezoberoHHEIe TPYGOMPOBOALI MOTYT OBITE COOPHEIMA U MOHO-
qutHeIMU. Hanbonee gacto HarmopHEIe TPYGOIIPOBOE! TIPOKIAIBIBAKOT
13 COOPHEIX XeNle300eTOHHBIX TPYO, KOTOPHIE U3rOTABINBAIOT METOIa-
MU BUOPOTHIPOIIpeCCOBaHMS Ha paboyee nasneHue I...1,5 MITau ieHT-
pudyrrupoBaHus Ha patodee nasieHue go 1 MITa.

C6opHEIe Xele300eTOHHbIE TPY6h! OJIpa3eNsIioT Ha TPH Kixacca: I,
11, I11. Tpy6nr I kiracca npenHasHaYEHBI VIS ITPOKIIAAKU TPYOOITPOBOIOR
C pacueTHBIM BHYTpeHHMM JaBieHueM no 1,5 MIla, II — o 1, 111 — no
0,5 MITa. Ha 3aBojax-n3roToBUTENSIX TPyObI I KJ1acca UCTIBITBIBAIOT JaB-
JieHueM 1,8 MIla, IT — 1,3, III — 0,8 MITa. luameTp COOPHBIX XKeJe30-
6eToHHBIX Tpy6 500...1600 MM, InHa 5000 MM.

CoenvHeHHe Xene300eTOHHBIX TPYO pactpyoHoe. CTHIKU YIUIOTHS -
10T Pe3MHOBBIMU KOJIBIIAMU KpyTiioro ceyeHus (puc. 7.2). Yoop 3 npe-
MIATCTBYET BHLIIABIUBAHMIO YIUIOTHUTEIBHOTO PE3UHOBOTO KOJBIA 4 U
pacTpyOHOIf HIEIHN NTPH BO3INEHCTBUM HAa HETO BHYTPEHHErO TMIpaBIn-
YyecKoTo fAaBieHus. [ MOKuit CTBIK JoMnycKaeT B3auMHOE CMellleHue Tpyo
B ITPOJOJIBLHOM HaIpaBIeHIH 10 5 MM U IIpOrM6 B CTBIKE JIo 1,5°,

XKene3zobeToHHEIE TPYORI ¢ (DNaHIeBOR apMaTypoi U (HacoHHEIMU
YaCTAMU COSTUHSAIOT C TOMOTIBIO CTATbHEIX BCTABOK. IS coeMMHeHU A
¢ (QraHieBo apMarypoil mpegHa3HadyeHHbl Bryika-diadel (BB®) u

\-BZ—' =
o I

i

Puc. 7.2. Pactpy6Hbie coeMAEHHA XKelle306eToHHBIX cOOpHbIX TPYO:

a — BHGPOTHAPONPECCOBAHHMIX; 6 — HEHTPHPYTHPOBaHHLIX; /, 2 — pacTpyGHBIN U IHIHHAPHYECKHHI
KOHLILI TPY6; 3 — y1IOp; 4 — YIUIOTHUTEALHOE KONBIO
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Puc. 7.3. Crioco6b1 onupanust XKejle306e TOHHRIX TPY6 HA rpyHT:
a, 6 — IUIOCKOe OCHOBAaHHE ¢ MecYaHol MOnymKolt U 6e3 uee; 6, 2 — CIpoQUIMPOBAHHOE IPYHTOBOE
OCHOBaHME C MecyaHol NoayniKolt ¥ 6e3 Hee; 4, ¢ — CIPOPUAMPOBAHHOES I'PYHTOBOE OCHOBAHHE C YI~
JIoM oxBaTa 90° ¢ ecyaHo# NoxyIKoil U 6e3 Hee; H, 3 — 6eTOHHBIN (YHIaMeHT ¢ yIJIoM oxBara 120° ¢
NecyaHo! NORYIIKOH H 6e3 Hee; | — 3aChINKa MeCTHBIM I'PYHTOM C HOPMATLHON H OB HHOH CTele~
HEIO YIUIOTHEHHA; 2 — NeCYaHas NoyIuKa; 3 — 3achlKa MECTHLIM I'PYHTOM 6€3 YIUIOTHEHHUS; 4 — ec-
TeCTBEHHbIH TPYHT

pacTpy6-dnatei (BP®), a juist coenvHEeHYsI ¢ YYTYHHBIMY pacTpy6aMu
(haCOHHBIMY YaCTSMU, CTAIBHBIMM (PACOHHBIMY YACTIMU U YYTYHHBIMU
pr61§MM — BrynKa-magkuit Koden (BBI') u pactpy6-Imanxmit KoHel
(BPT).

Ipu mpokJanke cOOPHBIX XKeNIe300e TOHHBIX TPYOOIIPOBOIOB B 31IM~
Hee BpeMs TpaHIIEU 3aChINAlOT Cpa3y Xe Mocie YKIAAKU TpyO TalbiM
TPYHTOM Ha BBICOTY He MeHee 0,5 M Haj BepxoM TpyOH. Bo3MoXHBI
pasMyYHbIe BUIB ONIUPAHUS COOPHBIX XeJle306ETOHHbIX TPYOOoIIpoBo-
JloB Ha TpyHT (puc. 7.3). MOHOMUTHLIE Xele306e ToHHEE TpYOOIIpOBO-
JILI MOTYT OBITh TPEX TUITOB: U3 0OLIYHOTO MOHOJIMTHOTO XEJE300€TO~
Ha, ¢ IpeABapUTENIbHO HAITPs)KEHHOM apMaTypoil ¥ cO CTAJIbHBIM CEp~
JIEYHUKOM.
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Puc. 7.4. Pexomeniyembie cedenus TpY6 N3 MOHOIMTHOTO XKelle300eToHa

IMonepeyHoe ceyeHHe MOHOMUTHBIX XKeNe300eTOHHBIX TpyOOIpoBo-
JIOB, KaK IIpaBHIIO, IIPUHUMAIOT KPYIJIBIM.

Jist yIIpoLUeHYsI oNanyOKU U ynodcTBa 6eTOHUPOBAHUS HAPYXHYIO
TIOBEPXHOCTh TpyO IHeNaloT ¢ VIUMpeHHeM B HUXHEH 4acTH TPYOBl
(puc. 7.4).

TonuuHy cTeHOK TPYO, CM, OpUEH THPOBOYHO MOXHO OIIPEIESIUTh 11O
(bopmyie

8=5+0,08D, +0,2H, (7.1)

rae D, — BHYTpeHHU AUaMeTp TPYOH, cM; H, — pacyeTHbId HaIIop, M.

MOHONUTHEIE XeTe300eTOHHbIE TPYOH M3rOTaBIUBAIOT U3 THAPOTEX-
HugecKoro 6eToHa xitacca 15; 20; 22; 25; 30. I1py HaJlu4ny arpecCUBHON
cpenbl MPUMEHSIOT 6eTOHHI TTOBBILIEHHOH ITIOTHOCTU Ha CITelHalbHBIX
leMeHTax. BonoHepoHMIIaeMOCTE OeTOHA PUHUMAIOT B 3aBUCHMOCTH
OT OTHOLIEHUSI MAKCUMaJIBHOTO HAaropa K TOJNIIMHE KOHCTPYKIHMU (OT
HaIlopHoro rpanyenTa). [Ipd HAMOPHOM IpalueHTe 10 5 MapKy OeTOHa
10 BOJOHENpPOHMLAaeMOCTH NpuHuMaT W-4, ipu 5...10 — W-6, nipn
10...12 — W-8 ¥ IIpy HarmopHOM rpajueHTe 6omee 12 — W-12. [l mo-
HOJUTHEIX Tpy® MCHOME3YIOT BEICOKOIPOYHYIO apMaTypy HepHOoIHyec-
KOTo NMpOMIUIIS ¢ paCUeTHEIM MPEIeNIoM TPOYHOCTH He MeHee 350 MITa.
MUHUMATBHEIH TIPOLEHT apMMpPOBaHMS IUIS KOJbI[EBOM apMaTyphl
0,4 %, a JUIA TIpONONBLHOM pacpenenuTensHoit —0,2 % OT cedyeHus Oe-
TOHA. 3a1MTHEI CJTOH MPUHUMAIOT He MeHee 3 cM.

TpyObl apMUpYIOT CBapHBIMH KapKacaMu, KOJbIeBYIO pabouylo ap-
MaTypy BBITIOJTHAIOT ONWHOYHOM MIPH TOTLIMHE CTEHOK 10 8 CM U IBOM-
HOI{ TIpH OoNblIel ToNWHE. BHENIHIOW U BHYTPEHHIOIO KOJBIEBYIO
apMaTypy peKOMEeHIyIOT MOHTUPOBATE B 06LMi KapKac. Pabodyro ap-
MaTrypy IHaMeTpoM MeHee 12 MM JIeJIaloT B BUje HelpepbIBHOM cIMpa-
JU.

JnameTphl cIIUpaJIbHON M KOJIBLIEBOII apMaTypHI OIIPeNessaIoT U3 yc-
JIOBUSL pacCTOAHUA MeXIy CTepXHAMU BHyTpeHHE! apMaTyphl He 00-
Jlee yeM TOMIIMHA CTeHKH TPYOOIIpoBoja (1o 20 cM). PaccTosiHue Mex-
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Iy CTEpXXHAMM BHELIHeH apma-
TYpbl MOXHO YBEIWYMBATL HA
10...30 % 1o cpaBHEHUIO C BHYT-
pEeHHEH.

Kaxk mpaBuio, CTeHKH XKelle-
300€TOHHBIX MOHOJUTHBIX TpPy-
0OIIPOBOJIOB HE JIOIKHEI JI0ITyC-
KaTb 00pa3oBaHMsl TpelyH. B
Ka4yecTBe THAPOU3OJISILIMY BHYT-
PEeHHHUX TOBEPXHOCTEH MOXeT
OBITH PEKOMEHOBAHO TOpPKpe-
TUpOBaHWE C NOITOJHUTeNbHOI
3aTUPKOM M TOKPBITUEM BOMIO- Puc. 7.5. CTLIKH MOHOJHTHbIE Kele3zo6e-
HeTIpOHUIlaeMbIMHM 1IITaKJIeBKa- TOHHBIX TPY6:

MU Ha OCHOBE OSITOKCHUIHBIX a — riyxas Xelie3o6eTonHas Mydra; 6 — TH6KHHI
CMOIJIL. CTBIK C ITOMOILBIO TPEXKYIAYKOBOH pe3UHOBOM

Monrotoska  TMOX  TpyGh  noms [ ueermit paction, 2 o

CIUIONIHAS U3 MOHOIUTHOTO Xe-
ne3o6eToHa Mapku 100 Tonnm-
Hoit He MeHee 100 MM 11 U3 acanpToOeTOHa ToMMHON 50 MM. JIg
CHIDKEHUSI HalpsKeHWH, BBI3BIBAEMBIX TeMIIepaTypHO-yCaloYHbIMU
JedopMaIusMI U He paBHOMe pPHOCTBIO 0Caf oK OCHOBAHUY, B XeJle306e-
TOHHBIX MOHOJMTHBIX Tpybax MpelyCMaTpUBAIOT Ae(opMaiioHHEIE
LIBBI, KOHCTPYKUMS KOTOPBIX TOJKHA 00eCTIeYHTh CBOOOIHOE MepeMe-
LIEHUE TOPIIOB TPyO, COSNMHAS CeKIIMU 0e3 HapyIIeHUs IIPOYHOCTH 1
IUIOTHOCTU CoelMHeHUsI. PekoMeHIyeMble KOHCTPYKIIMM fedopMariu-
OHHBIX IIIBOB ITOKA3aHEI HAa pUcyHKE 7.5. IIpU4eM IIyXyIo Xele3o0eToH-
HYI0 My Ty IPUMEHSIOT TAKXE M U1 COOPHBIX Xele300eTOHHBIX TPyo
OOJIBIIOTO JIMaMETpA.

7.3. CTAIbHbIE TPYBOITPOBO/1bl

CranpHble TpyOOIIPOBOJBI, KAaK yKe ObIJIO YKA3aHO BBINIE, MOXHO
TIPOKJIANBIBATE KAK B TPYHTE, TaK M OTKPBITO. 3ACHIITHbIE CTAJILHEIE TPY-
601 pOBO/IBI BEIMTOMHSIOT 1[e/IbHOCBAPHBIMU 6€3 aHKEPHBIX U TIPOMEXY-
TOYHBIX OIIOp U KOMITeHcaTopoB. OmHaKo IS MIpoKJIaaKY TpyGoIIpoBo-
JI0B 6€3 aHKEepHBIX ¥ TIPOMEXYTOUHBIX OITOp HEOOXOMUMO, YTOOEI CyM-
MapHBbIe OCeBBIEe YCHINS HE MPEBBILUAINA CUIIBI TpeHUSI TpYOOIIPpoOBOIa O
I'pYHT. JIJI51 3TOT0 TOMKHO BEITONHATHCS yCIIOBHE

tga=ffkumtga<tgo,
[AE oL — YToJi 3aloXeHUss oCHOBaHUA TpyboripoBoaa K ropH3oHTY, Ipal; f— Koshpuum-
€HT TPEHUA MaTepnania TPy o I'PYHT OCHOBaHHSs, CMOYEHHOIO Booi; kK — Ko3bguunenT

3ariaca ycToi4MBOCTH Ha cKonbxenue (1,25...1,35); ¢ — yros BHYTPEHHETO TPEHMA OCHO-
BaHMA IpyHTa.

Ecnu TpyGonpoBonbl ¢ aHKepHBIMU U IIPOMEXYTOYHBIMU OTTOpaMu
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TIPOEKTUPYIOT B TPYHTE, UX pACCUMTHIBAIOT TIO METOIMKE OTKPBITHIX TPY-
OOIIPOBOIOB (CM. Hajtee).

KommneHcaropsl Ha CTaJIbHBIX 3aCHITHBIX TPYOOIIPOBOAAX, YIOXKEH-
HBIX B [PYHTE, YCTAHABIMBAIOT MIPAKTUUECKU TOJIBKO B MECTaxX Pe3KUX
M3MEHEHUH TeMITepaTyphl M TPYHTOBBIX YCIIOBMIA, B MeCTax MX IIpHMBI-
KaHHMS K MaCCUBHBIM Xejle300eTOHHBIM KOHCTPYKLIMSIM U B MECTaXx, OIl-
peaefiseMbIX TpeGOBaHMSIMM TIpoBeneHUs pabor. B nocneqHeM ciygae
[ocJie 3aBepIIeHHUs CTPOMTENLCTBa KOMIIEHCATOPEI 3aBapHBaloT.

ITpu mpoxofe TPyGOIIPOBONOB Uepe3 CTeHEBI COOPYKeHUH TIpeaycMaT-
PUBAIOT CAJIbLHUKOBLIE YIIJIOTHEHUSI, KOTOPBIE HOJXHKE obecrieunBarh
BO3MOXHOCTb ITPOIOJILHBIX M NTOIIepEeYHbIX TepeMelleHU A TPYObI HE Me-
Hee yeM Ha T4 MM 3a c4eT CHITUS YIUIOTHeHHsS. MecTa Bpe30oK B Harlop-
Hble TpYOOIIPOBOIbL, TPOMHUKH, PA3BUIKK yCWINBAIOT 3/UTUIITHIECKH-
MU M KPYTOBLIMU KOJIbL[aMM, TIOJNYKONbIAMU, cTexXKaMu. Heobxonu-
MOCTb YBEJIMUEHHUS TONIIMHBI OOOJIOUKM Ha TIOBOPOTax U B TPOMHHUKAX
OTIpeAeASIOT pacueToM. HapyKHYIO TOBEpXHOCTh CTAJILHEIX TpYOOIIpOo-
BOJIOB, IIPOJIOXEHHEIX B IPYHTe, 3aIUMILAIOT OT KOppo3uu. Tum npoTtu-
BOKOPPO3UITHOM 3a1IATHI 3aBUCUT OT CTETIEHU KOPPO3IUMHON aKTUBHOC-
TH IPYHTa X HATMUMS OIYXIAIONIMX TOKOB B 30HE IIPOKJIaAKY Tpy6OoIIpo-
BOIOB. 151 3a10UTHL OT BO3MeHCTBUS GIYKIAIONIMX TOKOB, a TakKKe OT
TIOYBEHHOM KOPPO3UM PEKOMEHIYIOT HCIIONB30BaTh 3JMEKTPOXUMUUEC-
KM c1Ioco6 — KaTogHYyIO nojigpu3alinio. OgHako B CBI3U ¢ OTAAJIEH-
HBIM pacIoIoKeHHeM MeCT ITPOKIIAIKH HAIIOPHBIX TPYOOIIPOBOAOB Me-
JIMOPATUBHEBIX CHCTEM OT KPYITHBIX HACENeHHBIX IIYHKTOB M TPOMBILI-
JIEHHBIX OOBEKTOB 3all{iTa OT OIYKNAIOIMX TOKOB IIPaKTUYECKU HE Tpe-
oyetcs.

Tpy6ul guaMerpoM 1200 MM U Gojlee HYXXIAIOTCH B 3alllUTE Y BHYT-
PEHHUX TIOBEpPXHOCTEI.

OTKpBIThIE CTATBHBIE TPYOOTIPOBOIBI Halll€ BCEro IMIPOeKTUPYIOT pas-
PEe3HBIMH; TIPY 3TOM Ha KaX/10M NIPSIMOJIMHEHOM y4acTKe TPyOOIIpOBO-
JIa, ONIMpaOIIEMCS Ha ITPOMEXYTOUHbBIE OIIOPBI MEXY ABYMS aHKEPDHBI-
MU OTIOpaMHU, IOJDKeH GhITh KoMIteHcaTop (puc. 7.6).

3HaYUTENBHO peXe OTKPHIThIE TPYOOIIPOBOIb! MPOEKTUPVIOT Hepas-
pe3HBIMUM — € THOKMM KOJIEHOM M KPUBOJIMHENHOM 0Ch10. Hepa3pesHbie
TPYOONPOBOIbI ¢ TMOKUM KOJIEHOM IIPUMEHSIIOT TONBKO TaM, IIe ydac-
TOK TpyOOIIpOBO/Ia UCTIONB3YIOT B Ka4eCTBe KOJIIEKTOPa JJIst [IPUCOeIM~
HeHMSI OTBOJIOB K HacocaM. Hepa3spesHble TpyOOIIPOBOIBI ¢ KPUBOJIU-
HeHO OChIO TPOKIabIBAIOT TIPH TIepecedeHH M XeNle3HbIX 10por, OB~
paroB U pex IIUpHHOM 10 100 M.

AHKepHEIe OTIOpBI IpelycMaTpHBaloT He pexe YeM depe3 200 M o
JUIMHE OTKPBITBIX TPYOOIIPOBOJOB, a TAKXKe BO BCeX MecTaX M3MEHEeHMA
HanpaBleHus Tpydonposofa (puc. 7.7). B ornenbHBIX cyqasx Ipyu Ma-
JIBIX YI7laX HakKJIOHA TpyOOIIpOBOAOB pacCTOSHHE MEXAY aHKePHbIMU
OIIOpaMM MOXeT OBITH pHHATO 60Mee 200 M; B 9THX ClIydasix KOMITEHCa-
TOP paclojiaraioT B cepeauHe IIpoJieTa.

MUHMMAJIBHYIO JIMHY 3aleJIKH TpyOOoIIpoBOia B aHKEPHYIO OTIOpY
OIIPeNIENSIIOT U3 YCIOBHS paboTh 6€TOHA Ha CKaTbIBaHUE IO IeCTBHEM
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OCEBBIX CHJI. AHKEPHEIE ONOPHl PACCUMTHIBAIOT HA CYMMY CHII, BO3HU-
KaloIMX B pe3yibTaTe BO3MeACTBUS Ha TpyOOIPOBOI TeMIIEpaTyphI,
TPEHMA BOILI O CTEHKH TPyOOIpoBofa, TUAPOCTATUIECKOrO U THIPO-
IUHaMHUUECKOT0 BO3IEMCTBUS BOJBI B MECTaX U3MEHEHUS CeUeHUS M Ha
TOBOpPOTaX TpyGONPOBO/a, IeHCTBYIOIUX OTHOBPEMEHHO B CaMOM He-
BBITOJTHOM COYETaHMU IS 3arpyKeHUs ONOphl. PacueTHbIe Harpy3Ku
Ha OIOpY ONPeAeNSIOT IS yJacTka TpyGollpoBola [UIMHOM, paBHOM
aHkepHoMy nipoyety. [Ipu pa3pesHoit cucreMe TpybolpoBoaa pyHaa-
MEeHT OTIOPBI BOCIIPUHMMAET HArPy3Ky ¢ BEPXHETO y4acTKa OT KOMITEH-
caTopa 0 OCY aHKepHOM OTIOPKI ¥ ¢ HUXKHETO y4acTKa OT OCH OIIOPHI O
KOMIIeHCaTopa.

Ha yyacTkax MeX/y aHKepHBIMH OIOpaMM YCTPauBaKOT IPOMEXY-
TOYHEIE, BOCTIpUHUMAIONIKe TIOTIepeyHble CWIEL, AeCTBYIOLINE Ha TPY-
GOIIPOBOJ, ¥ CMJIbI TPEHUS, BOSHUKAIOL[HUE ITPU TeMIIEPATYPHBIX Ie-
peMeuleHusx TpyborpoBoaa. PaccrogHue Mexay NMPOMeXYTOUHBIMU
OTIOpaMM PaCCUMTHIBaIOT. [IpoMexyTouHble OMOpH MOTYT OBITE TpeX
TUTIOB: Ce[UIOBBIE JUIsi TpyOONpoBOodOoB AuaMerpoM pao 1000 MM
(puc. 7.8), KONbLIEBhIE CO CKONB3SIIIMMU OTIOPHBIMY YCTpOMCTBAMU LIS

= 10
25 “,\'\

1450
60370 800

3000 1300

Prc. 7.8. IIpomexxyTodnas oropa KaTKOBOro THIA:

1 -~ KaTKOBas ormopa,; 2 — OropHOe KONBLO; 3 — HArlOpHBIX TPy6OIIpoBOKA
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Puc. 7.9. KomnencaTopni:

a — TapeNbYyarhli; 6 — TMH30BBIA

Puc. 7.10. Ilaposoii mapuup 15 coexH-
HeHHd TpyGonpoBo/loB IUIaBy4el HACOCHOM
CTAHHMH: 2

1 — HernoaABMXHAL YacTh; 2 — [1OABIKHAS !
YacTh; .3 — CAILHHKOBasi HaGHBKa L

TpyOOIPOBOIOB AUaMeTpoM 10 1600 MM M KOJBbLIEBbIE ¢ KaTKOBBIMU
OIOPHEIMHM YyCTpOICTBaMHU I TpyOOIIpOBOAOB AHMaMeTpoM Gonee
1600 MM (cM. puc. 7.8). B KOHCTPYKUMH NPOMeXYTOUHONW OIOpPHI
MpedycMaTpPUBaIOT BO3MOXHOCTD PeryIUpOBaHMs ITOJOXEHUS TPyOO-~
IIPOBOJIa ¢ TIOMOIIbIO IIPOKIaJOK U KINHOBEIX YCTpOHCTB. ONOpHEIE
KOJIb1@ TIPOMEXYTOUHEIX OIOp MOJKHBI ONTMPAThCs B IBYX TOUKax. B
KATKOBBIX OIlopax oGg3aTeNbHBl IIPOMEXYTOUHBbIE YCTPOMCTBa IS
KAaTKOB M YIIOPHI IIPOTHB IepeMelieH!s TpyOOIIpOBOIOB B IONepey-
HOM HarpapneHUU. KoMIeHcaTOphl MOTYT OBbITh CAIbHUKOBOTO TUIIA
(cM. puc. 6.20, @), a npu ClelualbHOM O0OOCHOBaHUY ~ Tapejlbyarhle
WIH TMH30BEIE (pUc. 7.9, g, 6); 00010UKy TPYOOIIpOBO/Ia IPY HEOOXOOU ~
MOCTH YCWIMBAIOT KOJNBIIAMH XeCTKOCTH, PacCTOsIHNE MEXAY KOTOPEI~
MU paccUUTHIBaIOT. KOJIbIia XXeCcTKOCTH BITONHAIOT TABPOBOTO CEUEHIS
M3 IUCTOBOM cTajy. [/1g IIpoBe1eH U MOHTaXXHEIX paboT ¥ BO3MOXHOC~
TY OCMOTPa OTKPBITEIE TPYOOITPOBO/ILI MPOKIABIBAIOT TAK, YTOOBI MEX-~
JIy HU30M TpYOBI ¥ TOBEPXHOCTRIO 3eMJIM GO He MeHee 0,6 M.

K cTaILHBIM OTKPBITBIM TPYOOITPOBOAAM MOTYT OLITE OTHECEHBI TaKKe
cOeVIHUTEILHbIE IMHUN TUIaBYYMX HaCOCHBIX CTAaHHUIA. MIX OGBIYHO BEI~
MOJIHAIOT OTHOIPONETHBIMU ¢ 1IaPOBBIMHU HIapHUpaMu (puc. 7.10). Ta-~
KOe Coe[IMHEHHe o0ecrieuiBaeT BO3MOXHOCTD TepeMeIIeH st TUIaBYy X
HACOCHBIX CTAHLIUM 110 BEICOTE B 3HAYUTENBHBIX IIPeieax.

7.4. ACBECTOLIEMEHTHbIE TPYBOMNPOBO[bI

AcbecTolieMeHTHBIE TPYOHI MMOApasfeNsioT Ha TpU Kiacca: BT,
BT12 n BT15 mwia paGouMx mapjgeHMii coorBeTcrBeHHO 0,9; 1,2 u
1,5 MIla.
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PabounM naBieHMeM gBjsieTCS MakKCUMalbHOe TMIPaBINIECKOE
NaBJicHUE, IIPU KOTOPOM MOXeT ObITh MCIIOJIb30BaHa Tpyba JaHHOTo
KJlacca MpY OTCYTCTBUM BHelltHelt Harpyskd. Kitace Tpyo onpeleistor
pacyeToM ¢ YU4ETOM yCIIOBHI sKcTUyaTaliMy. TpyOpl KaX10ro Kiacca B
3aBUCUMOCTH OT BHelllHero avaMeTpa U JJIUHBI paslelsitoT Ha TpH
TUIIA.

Turr TpyGsI I I I
JlnameTp BHEILIHMI, MM 100...500 200...500 200...300
JmHa, M 3.4 5 6

Ha 3aBojgax-u3rotoBUTeNsIX acbecroleMeHTHEIE TPyOLI Kilacca BT9,
BT12 1 BT15 McOLITHIBAIOT Ha CTeHIaX JaBlIeHHeM COOTBETCTBEHHO 1,8;
2,4; 3 MIia.

AcbecTolieMEeHTHBIe TPYObl COSAUHAIOT ¢ MOMOWbIO0 MypT, KOTO~
pHle pasaelsioT Ha caMoyIoTHSAomMecs acbecToueMeHTHEIe CAM-
9, CAM-12, CAM-15 ¥ 4yryHHbLIe (naHieBbie WM MyQThl «Kubo»
(puc. 7.11, g, 6). B XauecTBe YIUIOTHSIONMX MaTepHaJlOB UCIIONB3YIOT
pe3uHoBbIe konbla. [Ipu coequHenny ¢ momoinso Mypr CAM ncnoins-
3YIOT Pe3MHOBbIE VILJIOTHSIOIME KOJIb1Ia PUTYPHOTO, & TpU CoOeTUHEHUN
¢ TOMOTLBIO MyQT «K160» KpYINIOro ceueHUsI. AcOecTolleMEHTHEIE TPY-
051 ¢ moMo1bio MybT CAM coeMHI 0T ClleAyIoIUM 00pasoM. B mass
My(QThI BCTABISIOT Pe3UHOBBIE YIUIOTHUTeNbHbIe KoNblia. MydTy Haa-
BHTAIOT Ha KOHeL[ TpUcoeIMHSIe MO Tpy6hl, KOTOPYIO OITYCKAIOT B TpaH-
110, X LIeHTPUMPYIOT ¢ paHee yoXeHHOH Tpy6oit. HapBuraioT MmydTy Ha
TpYOy BUHTOBEIM JOMKPATOM, KOTOPEII 3aKPEIUISIOT Ha paHee yIoXeH-
HOI1 TpyOe.

IIpu coenuHeHNN Tpy6 YYTYHHBIMU (IaHI[eBLIMU MyQTaMU Ha KO-
Hell paHee yNOXeHHOM TpyObl HalleBalOT (aHell, pe3UHOBOE KOJbI[O U
BTYJIKY-My(dTy, a Ha KOHell TpHCOoeNNHsIeMOl TpyOnl — (iaHel U pe-
3MHOBOE KOJIbLIO. 3aTeM 1[EHTPUPYIOT TPYObI TOUHO ITO CepeUHEe CThI-
Ka, YCTaHaBNMBAIOT BTYIKY-MY(TY U K Hell TIpUABUTAIOT Pe3UHOBbIE

! /2
LIS ITIN . « 4 3 P
L . C .
)
DA ITEELHI, 4 o - o
|
a i]

Puc. 7.11. Coennbenne ac6ecTomeMeHTHBIX TPYO MydTamu:
a — acBectouemenTHol CAM,; 6 — uyryunoif; ] — mydra; 2 — tpyba
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KoJbLla ¥ (aHLB, KOTOpHE 3aTeM CTATUBaioT GoitaMu. YyryHHas
My@dTa JOIyCKaeT HeKOTOopoe OTKIOHEeHUe TPyOOoIpoBoAa OT IpAMOll
JIMHMH (110 5°).

IIpucoennusior X acGeCTOLlEMEHTHBIM TPYOaM OTBETBICHUS MIIU
TPYOOIIPOBOAHYIO apMaTypy ¢ TIOMOLUbIO YYTYHHEIX (haCOHHBIX YacTeil
WY CBapHBIX CTAJIBHBIX IeTaJIeH.

HoctorHcTBa acGecTolleMeHTHBIX TPY6: HeGoNMbIas Macca, Majas
TEIUIOIIPOBOTHOCTD, JOCTATOUHO XOpouiasi KOPPO3UOHHAS CTOMKOCTD U
OTHOCHUTEJILHO HeGOJIb1IOe THIPABINYecKoe conlpoTuBieHue. Henocta-
TOK — XPYIIKOCTh, IIPUYEM TP yJapax B CTEHKax acbecTOLiEMeHTHRIX
TPY6 MOTYT 06pa30BBIBaTHCS He3aMETHBIE Ha I71a3 TPEIUHBI, KOTOPhIe
3HAUUTENBHO CHIXAIOT IIPOYHOCTHBIE NToKaszateNu Tpy6. [Tostomy mpu
TPAHCIIOPTUPOBKE, Pasrpy3Ke M MOHTaXe acOecTolleMeHTHBIX TPYyO He-
00X0IMMO COBIIOAATE MEPHI TTPEIOCTOPOKHOCTH.,

7.5. HYT'YHHbBIE U MNACTMACCOBbIE TPYBOMNPOBOAbI

YyryHHBIE U TUTACTMACCOBbIE TPYOB! B MEIMOPALIMY IPUMEHSIIOT PejI-
Ko. VMcronb3oBaHye MEPBHIX OTPaHUUEHO MX BHICOKOW CTOMMOCTBIO U
3HauYMTENbHOI Maccoll. CoenHeHHMe TpyO pacTpybHoe. HyryHHbIE TpY-
OBl IPOMBIIIIEHHOCTh BHIIIYCKAET JIBYX THIIOB: C YIIIOTHEHHEM CTHIKOB
TIEHBKOBOM NIPSAABIO C 33JIEJIKOM acOeCTOLIEMEHTHLIM PACTBOPOM M C VII-
JIOTHEHMEM Pe3UHOBLIMUY MaH:XeTaMU quaMerpaMu 65...300 MM.

YyryHnuele TpyOnl muamMeTpoM 65..300 MM BBINYCKAIOT [UIMHOM
2...6 M, a naMeTpoM 400...1000 MM — 5...10 M. CoeIMHEHHNS C UCTIONb-
30BaHUEM PE3MHOBEIX MaHXeT 6oJlee yioOHO, ITOCKONBLKY obecIieunBa-
10T B6MBIIYI0 TUOKOCTD CThIKA, JOMYCKAIOT YTOBYIO (1o 4°) nedopMa-
LIMIO TPYOOIIPOBOAOB. MOHTaX B 3TOM Cllyyae IOJHOCTHIO MEXaHU3UPO-
BaH.

YyryHHbIE TPYOBI 110 CPAaBHEHMIO CO CTAJIBHBIMU GoJlee YCTONUMBEI K
KOPPO3UH, II03TOMY 60JIee TOJTroBeYHbI, Y B IIpolIecce SKCIUTyaTauy MX
TUIPaBIMYECKOE COMIPOTUBJIEHUE IIPAKTUUECKU HE UBMEHSIETCH.

IInacTMaccoBble TpyGbI M3rOTaBIMBAIOT B OCHOBHOM U3 ITOJIM3TUIIE-
Ha X BUHMIIUIacTa. IIpoMBlieHHOCT BBITyCKaeT TpyObl I1HMaMeTpoM
10...630 MM. CoenUHSIOT TPYOLI CBapKOIA.

ITnactMaccoBrle TpyObI He TIOABEPXEHH SNEKTPOXUMUIECKON KOp-
pO3UU, TIOTEPH Halopa B HUX Ha 30 % MeHbllle, YeM B CTaJIbHEIX. Hemo-
CTaTKM IUIaCTMACCOBBIX TPYO — HEBHICOKOE COMPOTURIEHHE Pa3iaBlu-
BaHUIO Y BBICOKUI K0P PHUIMEHT IMHEAHOTO paclllMpEHMSL.

7.6. UCMbITAHUE HANOPHbBLIX TPYBEONPOBOAOB

HanopHeie TpyGonpoBoabl UCIIBITHIBAIOT BHYTPEHHUM NaBlIeHHeM
Ha IPOYHOCTH U IIOTHOCTH, KaK MpaBUII0, TUIPAaBINIECKUM CIIOCOGOM
(Bonoit). UcnipiTaHe MHeBMaTudecKUM crocoboM (Bo3ayxoMm) 060-
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CHOBBIBAIOT. VICMBITHIBAIOT 3aCHITHBIE TPYOOIIPOBOALI B [1Ba MpHeMa:
[peABapUTENLHOE UCITEITAHME Ha TPOUHOCTD — ITPU YaCTUUHOM 3aChII-
Ke TpyOOIIpoBoa 0 YCTAHOBKM apMaTyphl U OKOHYATeNbHOe Ha IIJIOT-
HOCTb — IOCJIe 3aCHITKY TpaHllleil ¥ 3aBeplleHus BceX padoT Ha JaH-
HOM Y4YacTke TPyOOIpOBOAa, HO 0 YCTaHOBKM BaHTY30B, FMIPaHTOB,
MPEeOOXPAHUTENBHBIX KiIanaHoB. OTKpPLIThIE CTAILHEIE TPYOOIPOBOALI
HCTIBITHIBAIOT OJIUH pas.

3achlmHbIe TPYOOIPOBOIEI UCITEITHIBAIOT Ha ITPOYHOCTE TOJIBKO [TOC-
Jie TIPUCHITKY TpYOOIIpOBOa TPYHTOM, NOAOGHMBKY TPYHT2 B I1asyxax U
YCTPOIICTBA YITOPOB B KOHIIAX UCITEITYEMOTO Y4acTKa TpyOoIpoBoa.

[Tpu mpoBenenMy UCIILITAHMIA 3aITOPHYIO apMaTypy Ha TpYOOIIpOBO-
Jie (Ha UCITBITYEMOM YJacTKe) IIOHOCTHIO OTKPEIBAIOT. I CTIONb30BaTh ee
IUISL OTKJIIOUEHUs] UCIBITYEMOTO yyacTka 3amperueHo. [UIg 3Toii menu
MPUMEHSIIOT Tyxye hIaHIbl WIN 3aTTyLUIKH.

OobHnapyxeHHble edEKTH TPYOOIPOBOJa YCTPAHSIOT TONBKO IIOCE
CHWXEHMS B HeM JIaBlieHUs 10 atMocdepHOro. Bo BpeMs ucnbITaHuit
KaTeropMuecKy 3aMpenleHO XOAUTh MO TPYGOIIPOBOAY, MOCTYKUBATH T10
Tpy6aM U MOATSTUBaTh OONTOBBIE COSIMHEHMA.

[0 Hayana UCIEITaHUS M3 TPYOONIPOBOA YIAJSIOT BO3AYX. s sToro
BO BCEX IMOBBIIIEHHEIX TOUKaX IepeaoMa mpoduiis mpegycMaTpuBaioT
MaTpyOKU ¢ BEHTWISIMH.

HUcnpitaTebHoe JaBieHye MpUHUMAIOT: IS CTAIbHLIX TPYGOIIpo-
BOIOB — P, (3a paboyee naBieHe P, IPUHUMAIOT MAKCHMAIBHO BO3-
MOXHO€ pa60qee JIaBJleHuE) C Kostfv(bnuneHTOM 1,25, HO He MeHee
1 MIfa u He menee P, + 0,5 MIla, a nna )KC.TICBOGCTOHHI)IX TpY6OmIpo-
BOJZIOB (COOPHBIX U MOHOJIPITHLIX) — P, + 0,3 MI1a, Ho ne 6onee 3aBoI-
CKOTO (AN COGOpPHEIX TPYD) McanaTenbﬂoro JIaBleHUS HA BOJOHEPO-~
HUI[AEMOCTb, JUISt acbecTOLleMEHTHBIX Tpy6orpoBonoB — P, + 0,3 Mlla,
HO He MeHee (,5 3aBOJICKOTO UCTILITATEIbHOTO JaBIEHUS fia BOJIOHEII-
pOHI/IL[aCMOCTb.

ITpr rumpaBaMyeckoM HCHOBLITAHUU TPYOOMPOBOJA Ha MPOYHOCTH
JlaBJIEHUE B HEM ITOCTEIMEHHO MOBBIILAIOT CTYIIEHSIMH 10 UCTILITATEILHO -
ro P, ¥ B Tedenue 10 MUH He JONYCKAIOT MaleHUs ero 6ojee yeM Ha
0,1 Mlia, mpu Heo6xoaumMocTu noakadusas Boay. Ifocne sToro masne-
HHE CHUXaIOT 10 pabodero U ocMaTpUBalOT TPYGOIIPOBO/I.

Tpy6OIIpoBOJ CUUTAIOT BLIIEPXABIIMM UCITLITAHHE HA ITPOYHOCTD,
€CJIM B HEM IOl AeCTBUEM UCITHITATEIBHOTO AaBIeHMS HE MTPOU30HIeT
paspeiBa TPy® U (pacOHHEIX YacTel, a jyrst acbecToLleMeHTHBIX M XeJle30-~
OETOHHBIX TPYO — HApPYILUEHUS 33eJKH CTHIKOBBIX COSTUHEHUM.

OxoOHUaTeNnpHOE UCMBITAHUE (HA TUIOTHOCTH) acBGecTOLEMEHTHOTro
TpYOOIIPOBOa HAYMHAIOT HE paHee YeM yepes 24 4 Iociie 3achITKY TPaH -
1IeX TPYHTOM U HAMOJNIHEHUSI TpyBOIIpoBoIa BOMOIA.

Kene3o6eToOHHbIE TPYGOIIPOBOILI [TOABEPIAIOT UCIILITAHMIO Ha YTEUKY
MOCIE MpeIBapUTeIbHOMN BRIIEPKKM UX B 3aII0JITHEHHOM BOJIOH COCTOSTHUM
He MeHee 72 4, B TOM YUche O]l pabouuM JaBieHeM He MeHee 12 4,

TpybonpoBOa CUMTAIOT BHLIEPXKABIIMM MCIBITAHWE Ha IJIOTHOCTD,
ecy akTuueckas yreuka U3 Hero He OyleT MpeBhIlLATE IOITYCTUMYIO.
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AcfecTouemMeHTHbIE TPYOONPOBOILI

Juamerp, MM 100 150 200 250 300 350 400 450 500

Homyctumast yreuka 1,40 1,72 1,98 222 242 262 2,8 296 3,14
Ha 1 KM, 1/MUH

Ipodonrncenue
Crambhbie TpyGonpoBoast
JlnameTp, MM 400 450 500 600 800 1000 1400 1600 2000 2500 3000 4000
Homyctmmasiyreska 1 — — 12 135 15 1,75 1,9 205 2,3 235 25
Ha 1 KM, 1/MUH
Ilpodoancenue

Kenesoberonnnie (cOOpHbIe M MOHOIMTHBIE) TPYBOIPOBOIBI

JunameTp, MM 500 600 800 1000 1400 1600 2000 2500 3000 4000

Jlonyctumad yreuka 2,8 3,44 396 442 52 57 62 69 7 15
Ha 1 xM, 1/MUH

TpyOoIpoBOAEI UCITBITHIBAIOT YYaCTKaMH JIJIMHOM He Gofiee 1 KM.
IIpn anuue ucnipiTyeMoro yqactka MeHee | KM IpMBeJIeHHEIE 3HaYe-
HUS yTedeK ITPpOIMOPLHNOHATILHO YMEHbIIAIOTCS.

7.7. BALUTA HANOPHBLIX TPYBOMNPOBOOOB
OT r'MAPABJINMECKOIO YAAPA

OcHoBHasl TpUUMHA, BHI3HIBAIOLIAS THAPABIMIECKHE YIaphl B HAIIOD-
HEIX TPYOOIIpOBOAaX, — aBapUilHOe OTKIIOYeHHEe DJIeKTPOIMTaHUS IBU -
rareneil HacocoB. [MIpaBINYECKUX YIapOB, BOSHUKAIOUIUX B pe3y/bTa-
Te UBMEHEHVS CTeIeHH OTKPBITUS 3aIlOpPHOM apMaTyphl, IPaKTUUECKU
MOXHO U30eXaTh, U3MEHSIS PEXUM 3aKPLITUA U OTKpuITHS. HekoToprl-
MU OCOBEHHOCTIMH B 5TOM OTHOLIEHHH OTIIMYAIOTCS 3aKPHIThIE OPOCH-
TeJIbHBIE CUCTEMBL.

IIpH oTKINIOYeHNM 511eKTPOABUTATENIEH HACOCOB, TOAAIOIIMX BOLY 110
HaIlOpHBIM TpYGOIIPOBOJaM B OTKPHIThIE €eMKOCTH, IIpOLIECC TUIpaBIN-
4eCcKOTo yaapa MpoTeKaeT cIeIyIOHIM o6pa3oM.

Ilocne oTKIIOUEHMST HACOCOB YMEHBIAIOTCS YacTOTa BpaleHUsI po-
TOPOB arperaToB, I1ofaya 1 Harop. Jlasgenue Ha HACOCHOM cTaHLIMM Ha-
yuHaeT CHUXaThesl. CHUXAIOTCS U CKOPOCTH IBUXeHMs BOJIbI B TPy6O-
npoBone. B xakoli-To0 MOMEHT BoJla OCTAHOBUTCS Y Jajlee HAUHET JBH-
raTtecd ¢ YCKOpeHUeM B 0OpaTHOM HallpaBIeHMU.

ITpu HayMu MK 0GpaTHBIX KJIAMIaHOB HAa HAMOPHLIX IMHHUSX HACOCOB
M3MeHeHMe HalpaBIeHs IBMXeHUS BOILI B TPYGONpOBO/Ie BHI3LIBa-
€T 3aKpbITHE X IUCKOB, UTO PE3KO 3aMellJIsieT IBIXeHHe II0ToKa U
3HAYUTEJIBHO MOBHIIAET [aBIeHUE — IPOUCXOAUT rUAPaBINIeCKU

yaap.
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IIpu oTcyTcTBUM OGpaTHBIX KIIANIaHOB Bolla cOpackIBaeTC yepes Ha-
€OC, IIPY 5TOM POTOPBI HACOCHBIX arperaToB HAUMHAIOT BpalllaThes B 00~
PATHOM HarpaBleHUH (peBepcHBHOe BpalneHue). C yBelnueHHeM Jac-
TOTHI pEBEPCUBHOrO BpareHUs BO3PACTaeT TUAPABINIECKOE COIIPOTUB-
JIeHHEe HAacOCOB M 3aMelTsgeTcs] ABUXKeH e ITOTOKa BOIE IIPH HEKOTOPOM
MOBBILIEHUM [aBJeHUs, OTHAKO 3HAUMTEbHO MeHbllIeM, deM IIPU OT-
CYTCTBHU cOpoca BOABI (IIpH YCTAHOBKe 0OpaTHBIX KJIAIIaHOB).

3HauuTEeNbHO 1aBlleHHe MTOBHIIIAeTCA B IPOlecce TUAPaBINYECKOTO
ylapa, colpoBoxXaawnierocs oopasopanueM B TpyGoIIpoBoax pasphl-
BOB CIUIOLIHOCTH MOTOKa, KOTOPble IIPOUCXOIAT BCAEACTBHE CHMXeE-
HUS JaBJleHUs B TpyOoIrpoBoaax A0 NpeaelbHOTO 3HaYeHUs BaKyyMa B
HUX. B MOMeHT TUKBUAAIMY Pa3phIBOB CILIOITHOCTH ITOTOKA TIPOUCXO-
JUT coyllapeHHe pasolleIMxcs B meprojl 06pasoBaHUs pa3phiBa KO-
JIOHH BOJBI C Pe3KMM M MHOT/A 3HAUYMTEebHEIM ITOBBIIIEHHEeM aBie-
HUA.

IIpounocTHBIE MOKazaTeNM TPYO IS MpOKIIAIKH HAIIOPHBIX BOIOBO-
JI0OB Ha3HAYawT [0 pacuyeTHOMY JAaBJIeHUIO, TIPUHMMAeMOMY DaBHBIM
1160 MaKcHMalibHOMY paboueMy HaBleHMIO, TU60 JaBIeHUIO IIPU THI -
paBIMUECKOM yIape, YMHOXEeHHOMY Ha Kosdduiuenr 0,85 Wist craib-
HBIX TPYO Y Ha 1 11 TpyO U3 IPYTMX MaTepUayioB.

IToBBILIEHME NABTEHMS TIPY TUIPABIMUECKOM yIape MOXET OLITh OI1-
peleIgIONIMM IIpY BHGOope IPOYHOCTHRIX IToKasareleil Tpyod.

PaccunThBalOT MPOYHOCTHBIE ITOKa3aTeNU TpyO BHELIHEN HAarpysKu
TpyOONpoBOJa MIPY HANMUMK B HeM BaKyyMa (IIPaKTHUECKH 5TO OTHO-
CHUTCA K CTaTbHBIM TpyGaM Oolbilioro nquaMerpa). IlosToMy HOMKHBI
OBITH UCIIONB30BaHBI CPeICTBA 3AIIUTH OT IMIPABINUECKOTO YIapa, 4To-
OBl He yBeTMUUBATh IIPOYHOCTHBIE ITOKa3aTel TpyO IO CPAaBHEHHIO €
TEMH, KOTOpbIe MOTYT OBITH IPUHATH 110 MaKCUMAaJIbHOMY pabGoueMy
JaBJICHHIO.

CpelncTBa 3amUTH OT TUAPABINYECKOTO YIapa MOXHO pas3lellUTh Ha
IBe GoNblINe TPYIIIHL MlepBasi — CPelICTBA 3ALIUTHL, IipeIHasHaueHHbIe
JUIst cOpoca BOJTbl U3 HAITOPHBIX TPYOOIIpOBOIOB, BTopas — cpelcTBa 3a-
IIUTH, IIPeMSITCTRYIONIME Pa3sBUTHIO 3HAUUTENBHBIX CKOPOCTEN IBHXe-
HUA BOJEI B 0OOpaTHOM HarpaBJeHUU.

Boay u3 HanopHBIX Tpy6OTIpOBOIOB ¢OpACHIBAIOT Yepe3 HACOCH U
Hanpsimylo. Copoc Bolbl uepe3 HacoCcH — Haubollee IIPoCTOe U Aellle-
BO€ CPEICTBC 3an[UTH, He TPeOyIollee KaKUX-NTNOO0 JOIONHUTENbHBIX
3aTpat. OfiHaKo MpY 3ToM BO3HUKaeT peBepCUBHOE BpalieHe pOTOPOB
HACOCHBIX arperatoB, KOTOpoe B OT/eNbHBIX CJIydasiX MOXET IpeBbl-
CUTh JOIlycTUMOe (KaKk Ui Hacoca, TaK M U DJIeKTPOJBUTATENS ).
WHorna nng yMeHblleHHs peBepCHUBHOM YaCTOTHI BpaieHMs MOXHO
OrPAaHMYUTEL COPOC BOIBI, OCYIECTBISAI eT0 Yepe3 0OBOIHbBIE TUHUN K
00paTHBIM KJIallaHaM Ha HaMlOPHBIX TMHMAX HacocoB. [luaMeTp o6BoI -
HBIX IMHMI IPUHIMAIOT PaBHBIM !/3...1/s TnaMeTpa o6paTHOTO KJlama-
Ha (puc. 7.12).

Bony nmoMumo HacocoB cOpachIBAIOT U Uepes OOBIUHBIE MIPeIoXpa-
HUTeNbHBIe KIANaHbl MM CTlel[HabHble KJIallaHbl-racUTeNH, OTKPHI-
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Puc. 7.12. CxeMa ycTpoiicTBa 06B0oAHOM JMEHH K
00paTHOMY KJIanany:

1 — o6patHbIii KNarad; 2 — o6BoaHAasd JIMHKA C
3a/IBIKKOM; 3 — 3aJ(BMXKa Ha HarlopHOM JIMHUK Hacoca
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Puc. 7.13. Knanas-racurens YkpBOAT'EO:

1 — KinanaH; 2— UWIMHAD; 3 — NOpLIeHb; 4 — I'IPOPacpeReIUTEND; 5 — MACISHBIA TOPMO3; 6 —
COEAMHUTEILHBIE UMITYJILCHEE TPYOKHU; 7 — OBpaTHBIN KiarnaH; § — MarucTpalbHLIA TPyGOIpoBOL;
9— orBogHas Tpy6a
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Puc. 7.14. AspansonHsiil Kianas (KaanaH [ BIYCKA U 3alUeMIeHHs BO3XyXa):

a — cXeMa KianaHa: / — och U1 NOABECKM TMCKa; 2 — OrpaHHYUTE b X0a JAncKa; J — JUCK ¢
PE3UHOBBIM YTIIOTHEHUEM; 6 — CXEMA YCTAHOBKM KianaHa: ] — drane Kianada; 2 — Tpydonposos,

BalolLlKecs elle 10 ITOBbIILIEHUS JaBIeHUs cBepX pabodero (puc. 7.13).

Hcnonb3oBanue 3Toi apMaTyphl He IIPUBOJIUT K PEBEPCUBHOMY Bpa-
LIEHUIO POTOPOB arperatoB, HO CBA3aHO ¢ NOIIOMTHUTENBHBIMH CTPOU-
TEALHBIMY U 3KCIUTyaTaliOHHBIMY 3aTpaTamu. Heobxonumb cucteMa-
THYecKasi peTyJIMpoBKa ¥ Halaaka 3Toi apMatypsl. [1ostomy x cBpocy
BOAK 6€3 IPUMEHEHHS HAcOCOB MPUOEratoT JIUIIE B TEX cIyyasx, Korna
yepe3 HacoCchl OH HEBO3MOXEH.

K cpemcTBaM 3allIATHL OT TUPABIMYECKOTO yaapa, MPEeATCTBYIOUIMM
Pa3BUTHIO 3HAYMTENILHEIX CKOPOCTEH, OTHOCATCS:

BITYCK BO3[yXa B MecTa 06pa30BaHUA Pa3phIBOB CILIOUIHOCTH ITOTO-
Xa B TPYOOIpOBOJIE C ITOCHEAYIOUM CKaTHeM BO3Lyxa, [/ Yero Ha
TPYOOIIPOBOMEC YCTAHABIMBAKT a3pallMOHHBle KIAHAHb! (KJIalTaHbl 1L
BITyCKa U 3aueMiieHus Bo3nyxa — KB3B), KoTopble OTKphIBAIOTCS IPU
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CHVKCHWH JABJICHUS B TpYOOIIPOBOIE HUXKE aTMocdhepHOTO, obecreuu-
Basl BITYCK BO3[yXa B TPYOOIPOBOI, ¥ 3aKPHLIBAIOTCS IPU ITOBLILUEHIH
HaBieHys 6onblue atMochepHoro. Cxarve BolIeqIero Yepes3 Kiamnad
o6BeMa BO3yXa IIPUBOIUT K YMCHBILIEHUIO CKOPOCTH ITOTOKA B obpart-
HOM HATIIPaBJCHUU ¥ TEM CaMBIM CHUXKAET JaBJIEHUE B TPYOOTIIPOBOLE B
Tpoligcce TUIpaBIrdecKoro ynapa. Ha rnpakTuke nNpuMeHsin NpyxXuH-
HEIE K IPY30BEE aspallMoHHbIE Kianausl. OqHako cepuifHo UX He BH-
nyckanu. IlosToMy 6bLIO TIpeIoXeHO UCIIONL30BATL B KAYECTBE a3pa-
UMOHHEIX 0OpaTHBIE KJIATIAHLI (pUc. 7.14).

YcraHoBKa aspaliMoOHHbIX KJIariaHoB Ha TpYOOIIpOBOIaX — IIPOCTOE U
[EIIEeBOE CPENCTBO 3aLMThI OT TMAPaBIMYECKUX yaapoB. OnHaKo cxKaTve
BO3yXa IPUBOIUT K OUIYTUMOMY CHUXECHUIO NaBJIeHUS JIULIL ITPUA OT-
HOCUTENLHO HebOJIbIIMX CTATHIECKHX Hamopax (15...20 M) B MecTe ycTa-
HOBKH a>pallMoHHBIX KiarnaHoB. [ToaTomy mipu GombIMx Haliopax Mc-
TTOJIL3YIOT IPYTUE CPeNCTBA 321U ThI MJIM COYETA0T BITYCK BO3yXa C Apy-
TMMH CPELICTBAMU,;

BITYCK BOJIBI B MECTa BO3MOXHOTO
00pa30BaHMs PaspLIBOB CIUIOIIHOCTH
ITOTOKA [UIS1 yCTPAHEHUS STUX pa3phl-
BoB (pHc. 7.15). Briyck Boas! B 601b-
LIMHCTBE ClydyaeB OCYLIECTBISIOT U3
CleUManbHOrO pe3epByapa, COCHU-
HEHHOTI'0 C HAIlOPHLIM TPYHOIIPOBO-
JIOM JIMHUEH, 060pyn0oBaHHOM 06paT-
HEIM KirarnadHoM. IIpy HopmanmnHOM
pexuMe padoThl Tapelnh OOpPaTHOTO
KJraaHa 3aKpheITa faBieHueM Boabl B
TpyboIpoBoNe, IPU YMCHBLUICHUHU
JIABICHUS B TPyOOIlpoBone HICKE
YPOBHS BOJIbI B pe3epByape obpaTHLIM
KJIaTiaH OTKpHIBAeTCs ¥ BOMA TOCTYIIA-
€T B TpyOOIIpOBOI.

Bryck Bogbl MOXKET OBIThL OCYIIE-
CTBJIECH U M3 BOJOHAIOPHLIX KOJIOHH,
HO M3-3a OTHOCUTEIILHO BLICOKON
CTOMMOCTH B MEJUOpaUUHU UX Ipax-
TUYECKH HE TIPUMEHSIOT,

pasnenenye TpyooIpoBona Ha He-
CKOJILKO YaCTeH U yCTaHOBKA Ha HEM
IOTIONHUTENBHBIX OOPaTHBIX Kiana- 3

r
—— -y

Puc. 7.15. Pesepayap nis BOycka BOJibl, &
COBMeIUEeHHbIH C AHKEPHOI ONopoi:

I — pesepByap; 2 -— obpaTHbIl Kitanan, 3 —
HaljOpHbIA TPYGOTIPOBOL
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HOB. B pe3yJibraTe runpaBInyeckoro yaapa Bojia HaYuHACT IBUTAThCS B
06paTHOM HaIpaBJIeHUH, KIATTaHbl 3aKPHIBAIOTCS ¥ pasieIsioT Tpybo-
IpOBOJ, HA HECKOJILKO YacTeH, B Mpeesiax Kakaon 13 KOTOPhIX CTaTh-
YeCcKUM HAIOp OTHOCUTEABLHO HEBEHMK. DTO CPENCTBO 3aUIMTH MOXET
OBITE 3P HOEKTUBHO UCITOMB30BAHO ITPH 3HAYUTEILHOM TEOMETPUYECKOM
mogbeME BOIBL.

TunpasipuecKue ynapsl B 3aKpHITHIX OPOCUTENILHEIX CUCTEMAaX MOTYT
3HAYUTENBHO OTIIMYATECS OT TUJIpaBNMYEe CKUX YIAPOB B TPYOOIPOBOLaX,
TTONAIOIIMX BOAY B OTKPHITHIE €eMKOCTH. OHM BO3HMKAIOT HE TONBKO ITpH
aBapUMHELIX OTKIIOYEHMSIX HACOCHBIX arperaTtoB, HO U BCICICTBUE IpY-
TYX ITPUYHH.

PaboTy HacOCHEIX cTAaHU M 3aKPHITHIX OPOCUTENLHEIX CHCTEM OOBIY~
HO ITpelyCMaTpHBaIOT B AaBTOMATUUECKOM PEXUME, ITO3TOMY OTKITIOYaIOT
U ITYCKal0T HACOCHEBIE arperaThl IIpHd U3MEHEHUY peXMMA IoJIiBa IpU
OTKPHITBIX 3aiBMKKaxX Ha HATIOPHBIX JIMHMsIX HacocoB. [Ipu oTiomnoye-
HUY HACOCOB HAIIPaBJICHAE NBUXKEHUS BOLI B €T0 HATIOPHOM JIMHUH U3-
MeHSEeTCS O4eHb OBICTPO, U K 3TOMY Bpe MEHH TapeJih 0OpaTHOTrO KJIara-
Ha OCTaeTCcs ENE OTKPHITON. 3aKphiTHE 0OpaTHOIC KiIarana MpUBOAUT K
3HAYUTENBLHOMY, paBaa, HENpOonoJDKUTEILHOMY ITOBBIIICHUIO AaBJIC-
3075:8

KpoMme aBapuiiHHX U TUIAHOBHX OTKIIMOYEHUIT HACOCHBIX arperatroB
TIpAYUHON THAPABINYECKUX YAAPOB B 3aKPLITLHIX OPOCUTEIILHBIX CUCTE-
Max MOXET OBITh OTKITIOYECHHUE NOXKACBATBHEIX My THIIa «DperaTy,
TTOCKOJILKY ITpY @aBapUMHBIX CUTYALUSIX BPEMSI MX OTKIIIOYCHMS OTpaHu -
yeHo (40...45 ¢).

M cHUXeHWs naBiaeHUS [IpY THAPABIMYECKUX yAapax B 3aKpHITHIX
OPOCHUTENBHBIX CUCTEMaX ITPUMEHSIOT CIENYIONAE MEPOIIPUSITHS: COPOC
BOJIBI Yepe3 0OBOAHLIE JIMHUY K OOpaTHLIM KJTaltaHaM Ha HAITOpHBIX JIM-
HUSIX HACOCOB U Yepe3 HACOCHl, YCTAHOBKA BOLOBO3NYIIHBIX pe3epBya-
POB Yy HACOCHOY CTAaHUMM, U3MEHEHHUE TUITa 3alIOpHON apMaTypH U pe-
KUMa ee 3aKphITHSA.

Jnst onpene e HUS MOBLILIEHUS NABJICHUS TP TUIpaBINYeCKUX Yia-
Pax ¥ Ha3HAYEHU U COOTBETCTBYIONUMX MED 3a1IATH TPEOYIOTCS pacyeTHl,
YUUTHIBAIOUME OCHOBHBEIE (DAKTOPHI, CYLIIECTBEHHO BIUSIOLIME HA ITpO-
1ecc THIPaBAMYECKOro yaapa ¥ Mo3BoagiouMe Nojyqarsh pe3yjabTaThl ¢
HEOOXOOUMOM CTENEHBI0 TOUHOCTH. OHAKO OHU CIIOKHE U TPYIOEMKH,
U BHIMTOJIHUTH ¥X MOXHO JMIL ¢ TIpUMEHEHUEM COBpeMEHHBIX CpelICTB
BLIYMCIIUTENBHOM Te XHUKM.



FmaBa 8
BOOOBbLINYCKHbIE COOPYXEHU4A
°

8.1. KNACCUOUKALINA N YCNOBUA NPUMEHEHUA

BopnoBeIITycKHOE COOpYKeHUE HACOCHOM CTAHITUHU COTIPSTAET KOHIIC-
BYIO YaCTh HAITOPHBIX TPYOOITPOBOIOB C BOLOITPUEMHUKOM (BOIOITOTPE-
buTeneM) — KaHalnoM, BOJOXpaHWIMILEM, pe3epByapoM, DPEKOH. D10
COODYXEHHUE OJLKHO:

obecITeunBaTh IUTABHLIA BHIITYCK BOIBI K3 HAITOPHLIX TpYOOITPOBOIOB
ITO[] yPOBEHb BOIKI B BOJOIPUEMHUKE ¢ HAUMEHBILIMMU TIOTEPSIMUA Ha-
1opa;

IpeAoTBpAILATE 0OpaTHOE TEYEHME BOIBI M3 BONOIIPMEMHMKA (KaHa-
Jla, pe3epByapa 1 1p.) B HAIIOPHBIC Tpy6OIIpOBOABI TP OTKIIIOUCHUY Ha-
COCOB Ha CTaHIIMY WM pa3phise Tpy6orpoBoaa;

obecrieynBaTh pacrpeiesicHie BOIbl MeXIy BONOIOTPeOUTEIIMH,
€CJIA BoY ITOAAI0T B HECKOJIBKO KAHANOB;

obecrieurBaTh BITYCK BO3[yXad B HarlopHLI TpyborpoBOn IpU €ro
ONOPOXKHEHUHU U BHITYCK BO3[yXa U3 TPYOOIIpoBoOaa IPU €T0 3aI10IHe-
HUU.

Coopyxexue TOIKHO OBITh ITPOYHBIM, YCTOHUMBLIM U HaleKHBIM B
sxcryatTauyv. KOHCTpyKIsi COOPYXeHUs TAKXKe He NOJIKHA 3aTpyli-
HATB ITyCK Hacoca.

BoioBHIITYCKHOE COOPYXEHHUE COCTOUT:

M3 BOJOBBINTYCKHOTO (4ale BCEro xeae306eTOHHOI0) OrojioBKa, B
KOTOPOM pAaCITONAarawT BIxoaHbIe T1ddy30psl HANOPHBIX TPYOOITPOBO-
HOB,

3aIIOPHBIX YCTPOMCTB, MPETISITCTBYIOUIMX 0OpATHOMY TEUCHHIO BOIB
U3 BOJOITPUEMHIMKA B HATTOPHBIC TPYOOITPOBOLT,

facceiiHa BOIOBBITYCKA (YCIIOKOUTEILHOTO KOJIONIA);

9JIEMEHTOB, COMpsiralomx 6acceit ¢ oTBOAAUIMM KaHAJIOM.

B cocraB coopyXeHUN MOIYT TaKXe BXOOUTD: HINIO3EI-PETYISTODHI,
€CJIM BOIY ITONAI0T B HECKOJIBKO KAHANOB; aBapUiHLIHM cOpoc, eCily eCTh
OITacHOCTh [TePEIMBA BOJLBI Yepe 3 CTEHKY COOpYXKeHUA UK 6epMBbl KaHa-
na.

Ha mennopaTUBHBIX HACOCHBIX CTAHUMAX IPUMEHSIOT CICAYIOUIME
BOJIOBBIITYCKHEIE COODYXXEHU:

cdOHHOIo TUITA, B KOTOPOM 3aII0PHLIM YCTPOUCTBOM ABISACTCS CH-
(boH, pazpsxaiouiniicd NMpUA 0CTAHOBKE HACOCOB C MOMOIIBIO CITEH-
aNBLHOTO KJjlartaHa CphIBa BaKyyMa M T€M CaMbIM IIpEIOTBpalarouit
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obpaTHOE TeYeHHe BOAK U3 BONOIPUEMHIUKA B HAITOPHBIE TPYOOIIPOBO-
IBl;

C 3aITOPHBLIMY YCTPOMCTBAMU MEXAaHMYECKOTO NEMCTBHS — OOpaTHHI-
MU KJIATTaHaM U, TUIOCKMMU WITY ApYTUMH TMAPOTEXHITYe CKHMH 3aTBOpa-
MHU;

C MNepeJIMBHHIMUA CTEHKaMH, B KOTOPHIX 3aITOPHBIMU YCTPOUCTBAMU
ABNSIOTCA CTEHKHM -BOLOCIIMBE C BEpXHE ! TpaHbI0 (IT0POTOM), yCTpanBa-
€MOJ BHIIIE YPOBHS BOJLI B BOLOIIPUEMHUKE.

TuIt 1 KOHCTPYKIIUA BOLOBBIITYCKHOTO COOPYXEHUS 3aBACHT:

OT YMCcJIa HACOCOB, paboTAIOWIMX HA OfHY HATKY HAITOPDHBIX TPy6O-
MPOBOLOB; aMITJIUTYBl KOJIe0aHUl YypoBHEN BOIH B BOLOIPUEMHUKE;
YCJIOBUH ITyCKa Hacoca; AMaMeTpa HaltopHoTo TPYOOIIpoBoa.

Bodosbinyckhbie cOOPYHERUS ¢ MEXAHUMECKUMU 3ANOPHbIMU YCmpOii-
cmeéamu IPUMEHSTIOT IIPH IO KIX IMaMeTpax HAITOPHBIX TPYOOTIPOBOJIOB,
JTIOOBIX TUITAX, pPa3Mepax U Y¥cjie HacOCOB, paboTaIOUIMX Ha OMH TpyGo-
IIPOBOL, & TAKXKE ITPU JIIOGBIX aMIUIUTYIaX KojiebaHui ypoBHEH BOIH B
BofonpueMHuKe. J1id npenoTspaiie HuA 0OpaTHOTo TeYeHMS BOLB BKa-~
YeCTBe 3alIOPHBIX YCTPOWCTB PEKOMEHAYIOT HCITOL30BATh!

OHOMMCKOBEIE 0OpAaTHLIE KIIAITAHKI-3aXJIONKY C BEpXHEN TOpH30H-
TaJILHOM OCBIO BpallleHUs IUCKA, YCTaHABIMBAEMBIC Ha BBHIXOJHBIX OT-
BEPCTHSIX HAIIOPHBIX TPYGOTIPOBOIOB IPY AMAMETPaX BHIXOLHEIX OTBED-
cruit o 0,6 M 63 nporupoeca (puc. 8.1) u ot 0,6 M 1o 1,2 M BKIIOUM-
TEJILHO ¢ IIPOTHBOBECOM (pHUC. 8.2), M3TOTABNMBAOT KAK HECTAaHAAPTHOS
obopynoBaHue;

MHOTOIMCKOBBEIE 00paTHHE KIIAaHbI-3axJI0IIKK, B KOTOPHIX HE-
CKOJIBKO OIHORMCKOBLIX KJIAITAHOB-3aXJIOTIOK MOHTHUPYIOT Ha ONHOM
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Puc. 8.1. Boaosuinycknoe coopyxeune, 060pyIoBatnoe KlanaHaMHu-3axJ1onkaMu:
1 — HanopHbt TpyGonpoBo; 2 — Bo3nylHasd Tpy6a; 3 — KilanaH-3ax10nKa; 4 — 11a3 Julsl yCTAaHOBKH

PEMOHTHOTO 3aTBOPA; 5 — CAYXKEOHBLIA MOCTHK; 6 — ycnoXoMTENBHEIM Konofel; 7— oTBoOs LA
KaHan
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Puc. 8.2. Knanan-zaxuonka:

1— qudy3op; 2 — auck; 3 — Mmapuup; 4 — NPOTHBOBEC; 5 — BO3IAAYIIHAA TPyGa

paMe, YCTaHABIMBAIOT HA BBEIXOOHBIX OTBEPCTUAX TPYOONPOBOAOB
(puc. 8.3);

o6GpaTHbIE KJIAMTAHE! OMHONMCKOBEIE CTAHIAPTHOTO U3TOTOBIECHMS C
SKCLEHTPUYHON TOPU3OHTAIBHON OChIO BpalnleHUs AUCKA IHaMEeTpOM
0,6..2,2 M;

06BIYHO KJIalTaHbl YCTAaHABIMBAIOT HA HAIIOPHOM TPYOOIIpOBOLE I1e-
pen BIXONHBEIM 1 dy30poM B crielraibHOM Kojoale (puc. 8.4); npH-
MeHEeHUEe KJIanaHOB B Ka4yecTBe 3allOPHEIX YCTPOWUCTB JOLKHO UMETH
TeXHUKO-9KOHOMMNYecKEe 060CHOBaHUS;

K1alTaHHbIE 3aTBOPEI ¢ BEpXHEH TOPU3OHTAIBHONW OCchi0 BpallleHNd,
0B0pYOBaHHbBIE TUAPONIPUBOIOM, YCTAHABIMBAIOT Ha BEIXOAHEIX OTBEP-
CTHSX HANIOPHOTro TpyGOIpOBOaa IIpY IJIOIAIN BHIXONHOTO OTBEPCTHUSA
Ji (o) 250 MZ; 0ObIYHO TIPUMEHSIOT LIS KPYIIHBIX HaCOoCHBIX cTaHiuit ([9],
c.253);

ITIOCKUE (CKONb3sAUE U KoJIECHbIE) U peXe CeIMEHTHBIE 3aTBOPHI,
cHaGXEHHbLIE CTAIMOHAapPHBIMY TONBEMHBIMM MEXaHU3MaMu (0OHYHO
DjIeKTpoNebe fKaMU), yCTAHABIUBAIOT B Dacceline BOAOBBIIYCKa Ha He-
KOTOPOM PACCTOSTHUMM OT BHIXOZHBIX OTBEPCTHH TPyOOIIPOBOLOB; IPH-
MEHSIOT [I7I51 KPYITHBIX HACOCHBIX CTAHLIMI B TEX Cllyyadx, KOTHa Helb3s
MCTIONB30BaThL 06paTHBle Kinarmansl ([9], ¢. 253, 366).

OCHOBHbBIE HEXOCTATKH BOXOBBIIYCKHDBIX COOPYXCHUI ¢ MexaHUYeC-
KMMU 3a[IOpPHBEIMU YCTpolicTBaMu: HEOOXONMMOCTS ITpUMEHEHUA pabo-
YUX ¥ PEMOHTHEIX 3aTBOPOB, MOIBEMHO-TPAHCIIOPTHOTO 0BOpynoBa-~
HU$, 9TO OCIOXHSET U YI0POXKaeT DKCIUIyaTauHio coopyXeHus.
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Puc. 8.3. BonoBrimycknoe coopyxkenue, o6opynoBaHHOe 00paTHHIMH MHOTOXHCK OBLIMH
KJIanaHaMu-3aXJIONKAMH:

1 — Bo3aymHas Tpy6a; 2 — 06paTHEIe MHOTOMMCKOBBIE KiIAITaHbl-3aXT0NKH, CMOHTHPOBaHHEIE Ha
obwwel pame; 5 — MOHOPERBC NI TAH; 4 — PEMOHTHBIH 3aTBOp
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Puc. 8.4. BonoBrmycKHOe coopykeHHe, 0G0py(0BAaHHOE CTAHAAPTHRIMHM 00PATHBIMH
KJIanaHamMu:

1 — HamnopHEI# TpY60TIpoBO/l; 2 — BO3NYIIHaA TPy6a; J — oBpaTHEIA Kianay; 4 — BHXOAHON auddy-
30p TpYGOIPOBOAR; S — MOHOPEJILC VIS TANH; 6 — a3 KIS PEMOHTHOIO 3aTBOPa; 7 — YCIIOKOMTENBHBIM
Kosofieyy; & — MepeXoMHblil yUacTOK; 9 — OTBOAALIMH KaHAaT,

L, — nmna xonomtua; Leog, — ANMMHa COMpATaromed 9acTH KOMON@; Lye, — ANHHA NEPEXOHOTO yUacT-
Ka; L., — [IMHa KPEIUIEHHA KaHAa; 6 — LIMPUHA KaHala; By, — UIMPMHa BONOBHITYCKHOIO (ppoHTa;
p — BEICOTA NTOPOra
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Puc. 8.5. Cxembl cuoHHOIO BOXOBBINYCKA:

a—npu D <1,2m; 6 — Do =1,2..2,2m; 6 — D, > 2,2 M; ] — Bocxoasuias BeTBb cugoHa; 2 — MoK

IUIA YCTAHOBKM KJIaNaHa cphblBa BaKyyMa; 3 — ropio cU¢oOHa; 4 — HUCXOAAIIAS BETBb cU¢oHa; 5 —

a3panMoHHas Tpy6a; 6 — BeIXOAHOM Auddy3op; Dy, — Auamerp TpyGonposoaa; D, . — AuaMmerp ropiaa

CU(OHA; 8yx — BIMPUHA BBEIXORHOTO OTBEPCTHS cuﬁ)ox{a; AH — amiutuTysa Kone6aHuil ypoBHS BOAKL;

a — TNpeBBILIEHME [TI0pora CHGOHA HaZl MaKCUMAJIBHLIM YPOBHEM BOABL; O U 0y — YIJIBI HAKJIOHA K TOpH-
30HTY BOCXOAAIIEH U Hucxons el BeTee cugoHa; R, ry, ry, r, — paguychl [I0OBOPOTA
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Puc. 8.6. CxeMa BOIOBBITYCKHOrO COOPYIKEHHS C ePeTHBHLIMM CTEHKAMH:

1 — walopHbli TpyboIipoBoj; 2 — BeIXoAHOH Auddpy30p TpyGoIpoBosa; 3 — pelepByaphl; 4 —
Gacceiln BOROBEIYCKA; 5 — yCIIOKOUTENY; 6 — OTBOAAIMA Kanar; Ly, — Ivna pesepsyapa; Hy, —
Haltop BOAB! Ha IpebHe; o — HEHTPATBHBINA yrol KOHYCHOCTH

CnpoHHLIe BOTOBRIIYCKHEIE COOPYXKEHUS (pHc. §8.5) MPUMEHSIOT:

MpH 06eCTIeIeHUY caMo3apsaaky chGoHa, KoTopad ITPOMCXONUT IIPH
Osapan < Orps TE Orapgy — 3aPATHBIA pACXOX CHPOHE;

MakCUMAalbHOM CTaTUYIECKOM Harope 1o S M (BRIYHCISIOT KaK Ipe-
BHILLIEHUE BEpXHE TOUKY CUGOHA Ha MUHUMATILHEIM YDOBHEM BOJIH B
BOIONPUEMHHUKE — OTBOAALIEM KaHane, BOIOXPAHIIHILE);

MOJIHOMA FepMETUYHOCTH cUoHa;

IycKe HacoC He AOIXeH IOMMaRaTh B HEYCTOHHUBYIO 30HY, YTO BO3-
MOXHO, TaK KaK paboTaTb HacoC Ha HE3apSKEHHBIN CU)OH HaulHaeT
I1PY MOBHILIEHHOM Harope (BHavajie cudoH paboTaeT Kak BONOCIUB);

COOTHOIIIEHUU PACXOLOB HAIOPHOrO TpyobornpoBoid (Onax: Omin
o6b1yHO He Gonee 2 : 1 (penko 3: 1), B IPOTUBHOM ciydae crdOH J100
HE 3apsDKaAETCs ITPYU MUHUMATLHOM Pacxonie, 6o 0TMEYaloT U3IHIIHIE
OTEPU HAIlOpa NMPU MaKCUMAaNLHOM Pacxole;
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HAJIMYUM HafeXHOTo KianaHa cphlBa BakyyMa, obecreuynBaloniero
ba3psaaky cuoHa, Korma HauuHaeTed obpaTHOE TeyeHUe BOO B TpyGO-
tipogoje.

OCHOBHOM HegocTaToK CH(OHHOIO BOAOBLITYCKAa — €0 CIIOCO6-
HocTh paboTath ¢ paspsKeHHBIM CHbOHOM. B aToM ciiyyae cudoH mpe-
BpamaeTtcd B BOLOCAUB (4aCcTO MMEET MECTO Ha IIPAKTUKE), YTO HENOITYyC-
T'MMO, TdK KaK YBeJIMYMBAET BLICOTY IOaBEMa BOABI M, KaK CIEICTBHE,
bacxol s5HEPTUH.

Bodogvinycknvie coopyscenua c nepeausHsiMu cmerxamu (puc. 8.6)
WPHMEHAIOT IIPY MAJIBIX aMIUIUTYRaxX KonebaHuit ¥ B B BofonpreMHuike,
OB6BIMHO 1o 0,5 M, IPYTHX OTpaHU4EeHHUI HET, 3TO CaMoe HafleXKHOE Co-
OPYXECHUE; OCHOBHOM HEIOCTATOK 3TUX COOPYXKEHUN — U3IULIHKE BhI-
CoTa [MobeMa BOIBI M PACX0 SHEPIUHU.

8.2. TEXHUWYECKUE YCNOBUSA NPOEKTUPOBAHUA

[TpoekTrpoBaHKe BOOOBHIITYCKHOrO COOPYXEHM I HAYMHAIOT C OI1pe-
NeneHUd ero MECTOIONIOXEHUS Ha Tpacce Bojononagy. JIng cokparnie-
Uy JIMHBI HAITOPHOI'O TPYOOITPOBOLA BOIOBLITYCKHOI OTOJOBOK (Tpe-
UeHb CH(pOHa U OCHOBHBIC 3aTBOPHI) MOXHO PACITONOXUTE B TOYKE
liepeceyeHUS TOBEPXHOCTH 3¢ MJIK C THOM OTBOJIsIIIero KaHana. [1pu yk-
Nlonax MecTHOCTH bojiee 0,05, IIpH IIpOCaOYHBIX ¥ CHABHO GUILTPYIO-
WX IPYHTaX, a TAKKE B CAy4asx, KOIla KaHal BRIITOJHSIOT 6e3 00Jn-
1OBKH U eCTh OIIaCHOCTh Pa3pylleHUS ero aMb, OrojIoBOK paciionaraior
NOJJHOCTBIO B BBIEMKE. B OCTaNbHEIX CIyyasx MECTOTIONOXEHUE BOOBLI-
TYCKHOTO COOPYXEHUS OIIPENENIAOT M0 KOHCTPYKTUBHEIM COOGpaxe-
HuaMm.

J19 HU3KOHATIOPHBIX CTaHIIMI, 060PYI0BAHHAIX TOPU30HTANBHEIMU
UM KPYNIHEIMUA BEPTUKANLHBIMUA OCEBBIMM HacocaMH, BO3MOXHO CO-
BMelIeHUE BOLOBBIITYCKHOTO COOPYXXEHUS CO 3NaHMEM HACOCHOM CTaH-
huu.

Onpenenys TUIT BOJOBHITYCKHOTO COOPYKEHUSA M €r0 MECTOITOJIO-
XeHUeE, MePEXORIT K TPOe KTUPOBAHUIO IIPOTOYHOM YaCTH ¥ KOHCTPYK-
THBHBIX DJIEMEHTOB COOPYXKeHUN. KOHCTPYKIIUAI U pa3MEphl COOPYXe-
UYg MOMKHBL 0beCIeYnBaTh HAWJIydlllde yClOBUA TEYSHHUS BORHI, a
Tagkxe HeoOXOOUMYIO TIPOYHOCTh ¥ YCTOMYMBOCTh COOPYXeHU. g
TOro Heo6XoIMMO BBITIONHUTE CACAYIOUINE, ONMHAKOBBIE I BCEX TH-
10B BOIOBBIITYCKHBIX COOPYXECHUI YCIIOBU: 0O6BEM ITPOTOYHOM YacTH
RONOBHIITYCKHOTO COOPYXEHUS NOMKEH OHITh MUHUMATLHEIM. OCHOB-
Hiple pa3Mephl BOAOBBITYCKHOIO COOpYXeHUs (LUUPWHA, BRICOTA, IIH-
Ua) omnpenendioT pazMephbl HallOpHOro TpyGorpoBoaa M OTBOASIIETO
Kagana.

{IpeBrIieHue Bepxa cTeH ¥ IpebHI gaMG o6BaoBaHUd B TIpeaeiax
ROJOBEINYCKHOIO COOPYXEHMS Hall MAKCUMATBHLIM PacyeTHRIM YpPOB-
lleM BOILH (C y4€TOM BETPOBEIX BOJIH 4 BOJIH ITYCKA OCHOBHEBIX arperaTtoB)
UPYHUMAIOT B 3aBUCUMOCTY OT 1TO1aY¥ HACOCHOM CTaHIIUH:
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Q,M/e Ho 1 1...10 10...30 30...50 50...100
Hyzn, oM 35 (40) 40 (50) 50 (60) 55 (70 60 (80)

[lpeBbinleHre Bepxa cTeH U IpeGHel A1aM6 oOBAJOBAHUS AaHO IS
OOGJIMIIOBAHHLIX KAHAJIOB, a B CKOOKAX — JUISl HEOONUILIOBAHHBIX.

IIpeBrIIeHME Bepxa cTeH U rpeGHelt 1aM6 06BaIOBaHUS LIS HAcOC-
HBIX CTaHIMA, 1T01aYa KOTOpPBIX IpeBbimaer 100 M3/c, IIpMHUMAIOT 110
HOpMaM IS TUIOTHH.

IvprHY BOAOBBITYCKHOTO COOPYXKEHUS OTIpeNesIIOT 110 YUCHY Ha-
[IOPHBIX TPYOOIIPOBOJIOB, MWUHUMAJILHO MOIIYCTUMBIM pACCTOSHUSIM
MEXAY HUMHU WIX MUHUMAJIBbHO JOIYCTUMOM TONILIKHE ObIKa MEXIY CO~
celHUMHU KaMmepaMu. TonuHy OBIKa BHIOMpAIOT UCXOAS WIM U3 €Tro
TIPOYHOCTH, WU BO3MOXHOCTHM pa3MelIeHWs Ma30BhIX KOHCTPYKLIUIA
3aTBOpoB. Ilpy vicrob30BaHUY B KaYeCTBe 3aIIOPHOTO YCTPOMCTBA KJia-
[aHa-3axJIONKU paCCTOsHUE MEXIY OBIKOM M KpaeM TpYOBI JHOJKHO
OBITH HE MeHee 0,3 M.

JUTvHY XO0/La pacCUUTHIBAIOT U3 YCIIOBUS OGeCIieyeHUsT CIIOKOM-
HOTO BEIXO/1a BOJIBI U3 HETO.

Mexy KOJIOALIEM ¥ OTBOASIIMM KaHAJIOM TIpelyCMaTpUBaloT Nepe-
XOJIHYIO YacTh, 06ECIIeYNBAIOIYIO ITOCTYIUIEHHE BOIBI B KaHaJ C paBHO-
MEpHBIMM CKOpOCTSIMU. KoHpUTrypalvs repeXoqHOW 4acTH 3aBUCUT OT
COOTHOLLIEH U ILIMPUHBI KOJOA1A Y LIMPUHBI KAHAJIA T10 JHY.

IIpu wmpune KaHajla, paBHOM LIMPHUHE BOJOBLINTYCKHOTO KOJIOAIIA,
4TO Yallie Bcero OBIBAET IIpY BEIITYCKE BOIBI 13 OIHOTO TpyOOIpOBOa,
riepexoHas yacTh OTCYTCTBYET, CKOPOCTH Ha BBIXOZIE U3 KOJOLa 6113~
KM CKODOCTSIM B KaHalle, 4yTo obGeclieyyiBaeT HaWiIydlllie TUIpaBiIndec-
KHe€ yCcIIoBUA pabOTHI.

Ecnu mmprHa xaHana rpeBbilllaeT NIMPUHY KOJIOALA, TepeXoIHoH
YJYacTOK BBIMOJHSIOT B BUJie TUIABHO pacuIvpsiionierocsi xonyca. s
[peNOTBpALEHUS OTPHIBA ITOTOKA OT CTEHOK IEpeX0IHOM YacTH KoHyca
YIoJ €ro pacuIupeHus He JOJDKEH IpeBhIaTh 30°, a TakKe 1enecoot-
pa3Ho B IipelieiaX MepeXoJHOTo paclIupsIIONIerocs yyacTka yecTpauBaTh
IIHO ¢ 0OpaTHBIM YKJIOHOM (CM. pas3zien 3.3).

Ecnu mvpuHa KaHala MeHblle IIVpUHBI GacceifHa BOIOBBINTYCKa,
YTO HauboJiee YacTo BCTpeyaeTcs B MIPaKTUKE, TO IEPEXOIHON YUacTOK
COOPYXalOT B BUIE TUIABHO CYXAaKONIETrocsi KOHyca C YIJIoM KOHYCHOCTH
30...40° (cM. puc. 8.4, 8.6).

Ko3¢h¢uLIveHT 3a0XKeHVsI OTKOCOB B IipeflefiaX BOJOBBIITYCKHOTO
COOpYXeHUA NPUHUMAIOT TAKUM K€, KaK ¥ B OTBOJSIIIIEM KaHAJIE.

BonoBeyckHo# 0T0JJOBOK ¢ OTKOCAMM HauGoliee yIoOHo conpsraTh
00paTHLIMU CTEHKAMM, pacliofOXeHHBIMU ol YIIOM 45° K ocH coopy-
KEHUS, IOMTYCTUMO U ITofl yriioM 90° (cM. puc. 8.4), HO, BO3BMOXHO U HBI-
PAIOIIYMMY CTEeHKAMU, a MPU CIEUATBHOM 000CHOBAHUY — ¥ KOCHIMU
TJIOCKOCTSIMU.

BonoBEINIyCKHbBIE COOpPYXXEHUS SBISIOTCS HANMOPHBIMU THIPOTEX-
HUYECKNMU COOPYKEHUAMU, OSTOMY JTOJEKHBI OBITh pacCuuTaHbl He
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TOJIbKO Ha OOLIYIO IPOYHOCTh U YCTOMYUBOCTL, HO ¥ HA BO3MOXHOCTD
cyhd03uM U BEIMopa rpyHTa ocHOBaHMWS. PacdyeT BEIMOJHAIOT, KaK JULS
HaINOPHBIX THAPOTEXHUYECKUX COOPYXKEHUN.

JLst iperoTBpaneHust GUIBTPALMU B 06X0[ COOPYKeHUs (GOKOBast
buabTpaUs) INMpenycMaTpUBAIOT Xejie300eTOHHBlE WM ILITYHTOBEIE
CTeHKH, MTPUMHIKAIONIME K MACCUBHEIM BOJIOBEINIYCKHBIM OTOJIOBKAM.
Jauya nimop poxHa 6beiTh (1,5...2) H, tne H — BBICOTA CTEHKM OT HU3a
MAacCUBHOM YacTH COOpPYKEHUs 10 Bepxa 1aMOBl WM IUIOLIAZKY BOKPYT
coopyxkeHus. [IpuMeHeHre IWIMYHTOBBIX 3aTPaxAeHU IS IpejoTBpa-
weHus cyh¢ho3un U BLIIIOPa IPyHTa O60CHOBBIBAIOT pacueToM. OGLIYHO
LIMYHTHI IPUMEHAIOT IIPHU cJIA0BIX TPYHTAX OCHOBAHUS U Hatlopax 6oJjiee
5 M. BonoBeInyckHBIe OTOJIOBKM U KaMephl, 000DYIOBaHHBIE PEMOHT-
HBIMH 3aTBOPaMHU, MPOBEPSIOT Ha BCIUIBIBAHUME, OO1IYIO YCTOMYHUBOCTD U
NPOYHOCTh NP onopoxHeHUH no 50 % xaMep. PesepByapsl BOJOBHI-
MYCKHBIX COOPYXEHUH C NIepeIMBHEIMUA CTEHKaMHU TOJIKHBI ObITh YCTOM-
YUBBI ITPU UX ITIOJIHOM OITOPOXHEHUU.

3anopHble YCTPOMCTBA, NpenoTBpaialone oo6paTHoe TeyeHue 1o
HAIOPHBIM TPYOOIIPOBOJAM U3 BOJOBBITYCKHBIX COOPYKEHUM, TOJIKHEL
HMMeTh BpeMsI cpabGaThIBaHMSI He GoJiee S ¢, IPOCTYIO U HAIEXHYIO KOHCT-
PYKIIMIO, BO3MOXHOCTE IPOBEeHU PEMOHTOB 6e3 OTKIIIOYEHUS Hacoc-
HOM CTaHIIMU; BO3MOXHOCTL OOMep3aHUsI MOJBUXHBIX YacTeil 3aTBO-
POB, Na30BLIX KOHCTPYKLIVH, BO3AYLIHBIX TPYO M KJIallaHOB CPhIBA BaKy-
yMa [0JIXHA OBITh UCKITIOYEHA.

B xauecTBe 3an1OpHBIX YCTPOHCTB PEKOMEHIYIOT IPUMEHATH:

Ha BOJIOBBIIYCKHBIX COOPYKEHUAX C MEXaHUYeCKUMM 3aTBOPAMM pa-
6oune 3aTBOPLI (0O paTHBIE KlallaHbl, KJallaHbl-3aXI0MKH, THIPOTEXHU-
YJecKHe TI0CKUe 1 CeTMEHTHEBIE 3aTBOPHI), ISl PeMOHTa KOTOPBIX yCTa-
HABIMBAIOT PEMOHTHBIE 3arPaxKAeHUsA B BHje TUIOCKMX 3aTBOPOB WIKU
LLIAHAOD;

Ha cU(POHHBIX BOJOBBITYCKHBIX COOPYXKEHUAX 3AIIOPHBIMU YCTPOW-
CTBaMH CAYXKaT KJIallaHbl CPhIBa BaKyyMa, KOTOPhIE BITYCKAIOT BO3IVX B
crudoHBI IPU Hayajle OOPATHOrO TeYeHUs! BOILL 110 TPYOOIIPOBOLAM U
TeM CaMBbIM Pa3psXaloT CU(MOHEI, a BOIONPUEMHUK OTCEKAETCS OT Ha-
TIOPHEIX TPYOOITPOBOOB.

Ha Bo1oBHIITYCKHBIX COOPYKeHUSAX C epeIMBHBIMU CTEeHKAMU ClIe-
[IUAJILHBIX 3aTIOPHBIX YCTPOUCTB He NPeyCMaTpUBAOT.

Ha BOJOBBITYCKHBIX COODYXeHMSIX, OOOPYIOBAHHBEIX 3aTBOPaMHU,
NpeaycMaTpUBaloT BO3ayIIHEle TPYOSI TSI BEINTYCKA BO3[lyXa U3 Hanop-
HOTO TPY6OITpOBO/A IIPU ITYCKe HACOCOB U BITYCKe BO3/lyXa B TpyOOIIpo-
BOJIbI ITPU OCTAHOBKE HACOCOB.

Hu3 BrIxomHBIX OTBEPCTUIM BOIOBEITYCKHEIX OTOJOBKOB (33 MCKIIIO-
geHHeM CJIy4aeB, KOI7Ia B KaueCTBe 3allOPHLIX YCTPOUCTB MPUMEHIIOT
KJIanaHbl-3aXJI0NIKK) Pacliofaralor 3atioJIMLo ¢ JHOM bacceiiHa Bojo-
BBIITYCKA.

IlepexoHOit yUacTOK M YacTh KaHaJa 32 HUM 3aLIUIIAIOT OT Pa3Mbl-
Ba XeJle306eTOHHOY O6IUIIOBKOM, KAMeHHOUN Habpockoi. JlMHa U
TUI KpeIUTEHUS THA ¥ OTKOCOB BOJIOBBITTYCKHOTO COOPYKEHUS 1 KaHa-

281



JI1a 3aBUCAT OT Pa3MEPOB COOPYKeHUs, BBIXOIHBIX CKOPOCTE! 1 TPOYHO-
CTH I'PYHTOB OCHOBaHUA. [Insi MeTKUX U CPEIHUX CTAHLIMI MUHUMAaJb-
HYIO JITMHY KPETUTEHNS KaHala 32 BOMOBBITYCKHBIM COOPYXEHHUEM MOX-
HO TpuHATE (10...12)A (A — Tay6uHa BoAbl B KaHaIe). g KpelleHns
JIHa 1 OTKOCOB COODPYKEHUS UCIOJIb3YIOT MOHOJIMTHBIA 1 COOpHBIN Xe-
nie3o6eTod. Ui yMEHBIEHWs] NMPUIOHHBIX CKOpOCTEH 3a OGETOHHBIM
KpeleHreM Ha JUlnHe (2...3)A genaioT OTCHINKY c1oeM 20 ¢M U3 mebHs
KPYIHOCTBIO 0 5 cM.

8.3. BO1OBbINYCKHbIE COOPYXEHUA C MEXAHUYECKUMU
3ANOPHbLIMW YCTPOUCTBAMU

DTOT THUI BOJOBBITYCKHOTO COOPYKEHUs HAU0O0JIe€ SKOHOMUYEH KaK
ITO0 CTOMMOCTH, Tax U 110 3aTpaTaM 3NeKTPOSHEPTUH.

B BOIOBLITYCKHOM COODPYXEHUM, NMOKA3aHHOM Ha pucydke 8.4, B
Ka4yecTBE 3alIOPHOTO YCTPOHCTBA UCIOJIb30BaHbl CTAHAAPTHBIE 06paT-
HBbI€ KJIAMTaHbl fHaMeTPoM 1,4 M ¢ THIPOTOPMO30M, 06ecTIeUBAIOIINM
MSTKyI0 ITocagKy 3amopHOro JMCKa NMPU oOpaTHOM Toke Bonbl. JLig
TOro 4T0OBI 00ECIIEYUTh PEMOHT O0OPYI0BaHUsl, 06paTHbIe KJlallaHbl
pasMeltaoT B CYXOM NMOMENIeHWM, a BIepea pacroiaraioT nasbl 1js
YCTaHOBKHU PeMOHTHBIX 3aTBOpOB. JlJIg MOHTaXa 0OPaTHBIX KJalaHOB U
VISl MAHEBPUPOBAHWS DPEMOHTHBIMM 3aTBOPAMM IPEIyCMaTPUBAIOT
MOHOPeJILCBI U TAJIK COOTBETCTBYIOLIEH ITPy30TIOABEeMHOCTH. [JIst cHU-
KEHHWs IOoTepb HANlopa BOJOBBLIITYCKHOE COOPYXEHUE 3aKaHYUMBaeTCs
1ubdy30poM, YToJl KOHYCHOCTU KOTOPOTO HE JOJIKEH MPEeBbIIATh §°.
JLJist BIycKa M BBIITYCKa BO3/yXa Nepe oOpaTHBIM KJlamaHOM yCTaHaB-
JIMBAIOT BO3AYUIHYIO TPYOY. BTy KOHCTPYKLIMIO MOXHO NPUMEHSTD NPU
JIIOOBIX KOJIeOaHUSAX YPOBHEN BOJIbI B BOIONPUEMHUKE, JIIOOBIX TUTIAX U
JII000M YHCJie HaCOCOB, pabOoTaIoNMX HA OMUH HAMOpHLIA Tpy6ompo-
BOJI.

Ha pucysxax 8.1 1 8.2 npuBeneHs! ob1Me BUIB KanaHa-3aXI0nKH
Y BOJIOBBIIIYCKHOIO COOPYXEHUsI, 000pynoBaHHOro nMu. PaHee stoT
THII COOPYKEHUS NPUMEHAIU MPAKTUYECKH Ha BCEX HACOCHBIX CTAHIIM -
X C HallOpHBIMU TpyGonpoBogaMul fuameTpoM go 1,2 M. Jloctouncrsa
3TOTO COOPYKEHUSI: MPOCTOTa KOHCTPYKIIMY, SKOHOMUYHOCTD, HaleX~-
HocTh. HemocTaTki: Heo6XomMMOCTh OCMOTPOB U PO UIaKTUYECKUX
PEMOHTOB YIUIOTHEHUN 1 OCeif 3aXJI0NKHU, YCTAHOBKH PEMOHTHOTO 3aT-
BOpa, BO3MOXHOCTh NTPOTEYEK IIPH HEKAUYeCTBEHHO BBITOJIHEHHEBIX YII-
JIOTHEHHUSIX.

KoHcTpyKUMS U TPUHIMIT JeWcTBUS KJalaHa-3axJI0NKW MPOCTHI:
3allOpPHBIN TUCK Y TIPOTUBOBEC KPENAT HAa TOPU3OHTAIBHOM OCH, YyCTa-
HOBJIe HHOI Ha BepXHel KpoMKe BbIxogHoro otBepctud. [log geficTpu-
eM Harropa BOJIbl IpH IPSIMOM T€YEHUH 110 TPYOOIIPOBOIY TUCK MOBO-
pauuBaercs. [Ipu oTKIII09e HUM Hacoca Harlop Boabl ocllabeBaeT U JUCK
110J] JeACTBUEM COOCTBEHHOTO BECAa OMYCKAeTCst U 3aKpPhIBaeT BBIXOM-
Hoe oTBepcTHe. ECK Ipy OTKIIOYEHUHM arperata HauHeTcst oOpaTHOC
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Te4YeHU e BOJIbI, TO 3aKphITHE KJaTrlaHa OOLIYHO COMTPOBOXIAETCS YIAPOM
JIMCKA 110 YIUTOTHeHU1O. JIJ19 peMOHTA YIUIOTHEHU MUCKA U PeTyIUpo-
BaHHUsI MACCHI MPOTHUBOBECA HA BbIXOIE U3 COOPY:KEHUS I pelyCMaTpHBa-
10T peMOHTHBbIE 3aTBOPH!L. [1prHIMI AeHCTBUS CTAHAAPTHOTO 06PAaTHOTO
KJlafaHa ¥ 3aI0NKU aHAJIOTHYeH.

OnHa U3 pasHOBUIHOCTeH KJanaHOB-3axJI0NOK, YCTAHABIMBaeMbIX
Ha HATIOPHBIX TPYOONIpoBOJaX AMaMeETPOM bolee 1,2 M, lToKa3aHa Ha pu-
cyuxe 8.3. B j7aHHOM ciydae BMeCTO OJMHOYHOTO JIMCcKa, TiepeKphIBalo-
LIero Bce BBIXOJHOE OTBepCTUE, MPUMeHEH MHOTOIMCKOBBIM KJIAIlaH,
TTOIBYDKHBIE 1Y CKHM KOTOPOTO YCTAaHOBJIEHbI Ha XKeCTKOM CTabHOM paMe.
IIpuMeHenve MONOGHON KOHCTPYKIIMU MPAKTUYECKH HUYEM He Orpa-
HUYEHO, OIHAKO KaXIbIH MHCK JOJKeH UMETh HafeXHYIO OCh U MOJ-
IIUATTHU KU JUCKOB, 31aCTUYHEIE YIUIOTHAIONINE YCTPONCTBA.

JII1 HU3KOHAaNOPHBIX HACOCHBIX CTAHLIUI, 060pYIOBAHHEIX OCERbI-
MU Y IMAroHaabHBIMUA HaCOCAMM, MOXHO TIPUMEHUTH KJIATTaHHbIH 3aT-
BOp C TIpoNpUBoIoM. PaboTa ruiponpuBojia JOJKHA 00eCTIeYUTh Obl-
CTpOE 3aKphITHE 3aTBOPA IIPY OTKJIIOYEHM K HACOCA U OTKPBITHE 3aTBOPA,
obecreurBaloliee ONTUMAIbHBIN HAlop HAcoca B TeueHUe BCeTo BpeMe-
HM MyckKa arperata. Haquume rupporipuBofia TakKe 0GeclieduBaeT CHU-
XeHue IToTeph HaIlopa, UCKIII0YaeT BUOPAIIMIO 1M CcKa KilariaHa B CBOOO/I -
HOM I10TOKE, 1T03BOJIsIET OCYHIECTBUTD JOXUM JUCKA I TpeKpaiieHus
QuiIbTpalMK Yepe3 YIUIOTHEHHU. DTOT TUI KJlanaHa IIMPOKO NPpUMEH -
10T Ha 3apy0OexXHbIX HACOCHBIX CTAHIIUSX.

KOHCTpYKIIMST BOJOBBIITYCKHOTO COOpPY:XeHUSI, O0O0OpYIOBAHHOIO
TUTOCKMMU OBICTpOTIaIAlONIMMK 3aTBOpaMU, U306paxeHa [9] Ha pucyH-
Ke 13.2. B XeJ1e306e TOHHOM Or'ojIoBKe pasMelieHbl: BEIXOHBIE TUDDY-
30pbI HATIOPHBIX TPYOOIIPOBOIOB, OTBEPCTUS ISl BO3MOXKHOCTHU Tiepe-
JIMBa BOJbI Yepe3 3aTBOPLL IIpH NTycKe HACOCOB U 3aJlepXKe NoabeMa pa-
H04KX 3aTBOpPOB, IBa pslia Ma30B — ISl YCTAHOBKMU 3aTBOPOB paboymx
(OHICTPONAIAIOMIKMX) KU PEMOHTHBIX. TSI MaHeBpUpOBAaHUS 3aTBOPAMU
NpeyCMOTPEHBI YeThIpe CTAIIMOHAPHBIX ITO'LEeMHBIX MEXAHKU3MA U MOC-
TOBOM KpaH, yCTaHOBJIEHHbIe B HeGOIBIIIOM BepXHeM cTpoeH U, B Kaye-
CTBe TMONBEMHBIX MeXaHHU3MOB MOXHO KCIOJIb30BaTh CTallMOHApHBIE
3JIeKTpoJieOe KM, B KauecTBe PeMOHTHBIX 3aTBOPOB — ILIOCKHE, CKOJIb-
3g1iMe 3aTBopbl. IIpuHIUTI JefCTBUSI 3TOTO COOPY:KEHHUS U3JIOXKEH B
y4yebHuke [9].

8.4. BO10BbINYCKHbIE COOPYXEHUA CUDOHHOITO TUNA

BomoBrINycKHBEIE COOPYXeHUsI CU(OHHOro TUIIA YIOOHBI B 9KCIUIY-
aTalMM, JOCTATOUHO HANEXKHbBI M SKOHOMUYHH. JIis obecliedeHus ux
HaJleXXHOCTU CU(OH JoiKeH ObITh TepMeTMYeH U IpaBWILHO BBIOpaH
KJamaH cpbiBa BakyyMa. KoHCTpyKiUsl cu(poHA, CKOPOCTU TeYEHUs
BOJIBI B HEM JTOJKHEI 00ecTieyrBaTh caMo3apsaxXy cdoHa, TO eCTh yia-
JieHHe U3 cHpoHa 3aneMIeHHOro B HeM BO31yxa IIpU MPSIMOM Te4eHUU
BOJbI IO Tpy6GorpoBoay. YTo6hl He JONYCTUTh OOpPATHOrO TEYeHMUS
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BOJIbI U3 BOIONIPUEMHMKA 10 TPYOONPOBOAY NMPU OCTaHOBKE HACOCOB,
KJallag CphIBa BaKyyMa [OJKeH OTKPHIBAThCsA U paspskarh CUGOH —
BITycKaTh B Hero Bo3ayX. IIpu npsMoM TedeHUU BOABI KJIanaH JOXKeH
OBbITh TepMETUYHO 3aKPbIT U NOJIcOca BO3IYXa B CU(OH ObITh He JOJKHO
[9]. CuhoH BOIOBBIITYCKA COCTOUT U3 BOCXOASAIEH BETBU, TOpPJia, HUCXO-
Is1ei BeTBY U BRIXOIHOTO Auddy3opa. HUXHIOW TOUKY FOPIOBOLO Ce-
YeHU Ha3bIBAIOT IOPOrOM, Wi rpebHeM CUGOHa, a BepXHIOIO — Karlo-
poM. D dheKTUBHOCTD pabOThI cH(OoHA OLIEHUBAIOT MOTEPSIMU HATlopa B
HeM WM K03¢hdULIMeHTOM THApaBIMYeCKUX conpoTunileHui. IIpume-
HsleMble B TIpaKTUKe cH(POHBI UMEIOT CIIeYIoNie [10Ka3aTeu: IoTepu
ganopa 0,2...0,6 M, uHorza o 1,0...1,2 M (Tip1 HECKOJIBKHUX Hacocax, pa-
GOoTaIoIMX Ha ONWH HAIIOPHEI TpyOoIpoBo), KO3 OdHUIIMEeHT conpo-
tuBsienuit { = 0,6...1 (xoadhdULMeHThl { OTHECEHDI X TOPJIOBOMY cede-
HUIO).

IIpu KOMITOHOBKe TTPOTOYHOM YacTh CU(POHA ITOMUMO TEXHUYECKUX
YCJIOBUI TPOEKTHPOBAHUS BOMOBBITYCKHBIX COOPYXEHUH (CM. pas-
Jient 8.2) HeoGX0IUMO YIUTHIBATH CEYIOUIME DEKOMEHIALIMN:

1. 1 yMeHbIIeHHUA TIOTepb HAropa MpoToyHas 4acTh CU¢oHa He
IIOJDXKHA UMETh PE3KHX ITOBOPOTOB, IU(hhy30pOB € YIIIaMU KOHYCHOCTHU
GoJiee 8°, a TaKKe 30H, B KOTOPBIX MOI'YT BOSHUKHYTh OTPBIBHI ITIOTOKA OT
CTeH NPOTOYHOI YaCcTU.

2. B 3aBUCMMOCTH OT AMaMeTpa HaMoOpHOIO TpybonpoBoIa MOXHO
TIPUMEHATH TPY TUTIA IPOTOYHOHN 4acTH CUPOHOB:

KDYIJIOTO ceueHHst 6e3 HIDXHero oTBofa (cM. puc. 8.5) — [uid Hanop-
HBIX TPy6011poBOOB ¢ Dy < 1,2 M;

KDYIJIOTO CedeHUs C YIMHEHHBIM HIXHUM OTBOIOM  (CM.
puc. 8.5) — [UIST HaTIOPHBIX TPYOGONpoBosioB ¢ 1,2 < Dy <2,2 M; nipuMe-
HeHMe 3Toro TUma cudoHa npu Dy, > 2,2 M IOJCKHO ObITb OGOCHOBAHO
TE€XHUKO-3KOHOMUYECKUM PacueToM;

NIPSIMOYTOJILHOTO CeYeHUS C YIIMHEHHBIM OTBOIOM (CM. puc. 8.5) —
IULS] HATIOPHBIX TPY6ONpoBOfoB ¢ D, > 2,2 M.

3. Yron HakJIoHa BocxoJsuell BeTBU cudoHa ITPUHMMAIOT PaBHBIM
30...45°, yTo CHMKaeT 3HaueHe 3apsAHOro pacxosia, obecrieyrBaet 6Ja-
TONPUSATHBIE YCITOBUS MOIX0/Ia TOTOKA K TOPJIOBOMY CE4EHMIO CU(OHa U
HCKIII0YaeT pacpocTpaHeHHe BAaKyyMHOM 30HB! Ha GOJIBLIOM 1ITMHE Ha-
nopHoro TpybonpoBoja.

4. YToJ HaxJIOHA HUCXOAMIIeH BeTBU cdOHa PEKOMEHIYIOT IPUHU -
Marthb 30...40°, yro obGecrieyrBaeT ILTABHBIHA [1epeBoj] TOTOKA B KOHIIEBOM
nuddysop.

5. TIpeBbileHWe TIpeGHsA (Topora) cUdoHa Haj MaKCUMaJbHBIM
YPOBHEM BOJIbI B BOJIONIPMEMHUKE C YIETOM BETPOBBIX BOJIH, BOJIH ITYCKa
OCHOBHBIX HACOCOB M BO3MOXHBIX OCaI0K COODYKEeHU TOJDKHO ObITh He
MeHee 0,2 M.

6. Pagrychl 3aXpyIieHUi peKOMEHIYIOT IPUHUMAaTh: TOPJIOBOTO Ce-
geHust — 7y = (2...3,5)D, HYKXHero KoJieHa Bocxosuiell ¥ Hucxoasaniel
BeTBeit cudona — R= (1,5...2,5)D, tne D — nuaMeTp KpYyIJIOTO W BbI-
COTa NPSIMOYTOJILHOTO TOPJIOBOTO CEYEHNA.
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7. Beixomnoe oTBepcTie cOHA TOJKHO GBITH 3aryGiIeHOo II0]] MU-
HUMaJbHbIH YPOBEHD BOIbI B BOAOIIPUEMHMKE (C Y9€TOM BOJIHEI) Ha 3Ha-
YyeHUe (4...5)v‘2mx / 2g, Ho He Meree 0,2 M. I1no1anb BBIXOIHOTO OTBEp-
ctus cudoHa PEKOMEHIYIOT IIPUHUMATD IT0 IOITYCTUMOM CKOPOCTH BhI-
XOJA Vyuy <2 M/c. HU3 BBIXOIHOTO OTBEPCTUSI COBMENIAIOT C JHOM KO-
noa (baccelfHa) BOJOBBITIYCKa.

8. Bocxoagiasi BETBb U TOPJIO cUhOHA, BHITIOJHEHHBIE U3 CTANLHBIX
TPYO, MOJDKHBI OBITH XPYIJIOTO CeYeHWsl, a HUCXOIAAsd BETBh MOXET
OBITD BBITTOTHEHA UM U3 KPYITIO# TPYOBI ITOCTOSIHHOTO CEeUeHUsI C TOPY-
30HTAJIBHO PACIIONOXEHHBIM Tudh(py30poM B KoHLe cudoHa, WIK U3
TpyOBI, pacuidpsomeiics B wiaHe. [UI ynydnieHUs TUApaBIndecKoi
(pOPMBI IIPOTOYHOM YACTU PACHIMPEHUE HUCXOAIIEN BETBY MOXHO BhI-
TIONHATD He B BEPTUKANBHOM TUIOCKOCTH, a B IJIaHe, [I03ToMY TpYGY pas-
pe3aloT II0I10JIaM — B0 10 BEPTUKAILHON IUaMeTpalbHOM IIJIOCKO-
CTH Y B MECTe pa3pe3a BBAPUBAIOT Ba KJIMHA U3 TUCTOBOM CTAIX C YIIIOM
KoHycHoCTHU He 6onee §8° (cM. puc. 8.5,6).

9. llpx XOHCTPYMPOBAHUHM NIPOTOYHOM YacT CUHOHOB ITPSIMOYTOJIb~
HOTO ce4eHUS PYKOBOJICTBYIOTCS CAEAYIONIMMU ITOJNOXEHUAMU:

MEpeXOIHBIN yJaCcTOK OT KPYIJIOTO CE4eHU S HAITOPHOTO Tpy6OIIPOBO-
I1a X TpsAMOYroJbHOMY (IUIMHa He MeHee 2 Dp,) BBHIIONHAIOT B IIpefienax
BOCXO[A11ie# BeTBU cU(pOHa (cM. puc. 8.5,8);

MEXIY TepeEXOIHBIM YUaCTKOM U TOPJIOBBIM KOJEHOM XeJaTelbHO
MpefycMaTpuBaTh HeGOIbIIYIO BCTABKY jIMHOM He MeHee 0,3 H. ., Tle
H, . — BBICOTA TOPIOBOTO ceyeHUA cuchoHa;

H, . 105 yMeHblIIEHUS BAKYYMHOM 30HBI M YCKOPEHMS 3apsIKi cU(O-
Ha nipuHuMalot (0,5...0,6) Dy, TorzIa IIMPHHA TOPIOBOTO Ce4eHMs (TIpH
YCIIOBUU PaBeHCTBA IUIOmaeil ceueHu ropaa cupoHa U TpyOOIIpOBO-
na) coctaBut (1,57...1,31) Dy,,. IIpu Heob6XomMOCTH U3MEHEHUA TLIoLa -
IV TOPJIOBOTO CeYeHU XeJlaTeIbHO COXPAHUTh COOTHOIIEHME I PUHBI
cedeHUs X ero BEHICOTE B Iipefenax 2,3...3,5;

HUCXOHA1@sA BeTBb cU(OHa TIPAMOYTONBLHOIO Ce4YeHUs [OJDKHA
HUMETb IOCTOSTHHYIO BHICOTY M paCLUMPSIThCS B IIaHe (YroJl KOHYCHOCTH
He 6oee 8°);

BBIXOJHOU U (Yy30p CUPOHOB BHITTONHAIOT PaCTPyOOM BBEPX € YyT-
JIOM KOHYCHOCTH 110 8°. 1Ip1 Heo6x0mUMOCTH JorfycKaeTes pacllipeHre
1 BTOPU3OHTAJIBHOM TUTOCKOCTH (CM. pUc. 8.5). CoBMenzath 11 dy3opc
KOJIEHOM He ClIelyeT.

10. ledropMaliMOHHbIE UIBbI 1 KOMIIEHCATOPBI HA HATIOPHOM Tpy6o-
IpOBOJIE MOJDKHBI OBITh pAcITONIOXEHBl HUXe TPaHUILl BAKYYMHOM
30HBI, YTOGHI UCKIIIOYUTH ITOZICOC BO3IyXa IIpy paboTe cudoHa.

11. ImMHy BOHOBBIIIYCKHOTO COODYXEHUS OIIPENESIIOT KaK CYMMY
JUTAH:

CU(OHHOTO OTONIOBKA;
TOPU3OHTAJILHOM YacTH JHA KOJOALA (CM. pUc. 8.5), M,

L= (1,5..2) Dy vttt L= (1,5...2) Hy,
rne Dy, 1 H,,, — IHaMeTp U BBICOTA BOAOBHLITYCKHOTO OTBEPCTHUS, M;
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COIIpATaIONIeN YaCTH KOJIOMILa, M,
Leonp = (4...5)p,

THe p — BBICOTaA IOpOTa, TMOAYYEHHAs Kak pa3HOCT: OTMETOK NHa OTBOJNAIUCTO KaHalla H
Kojoaua, M;

[IepeXOIHOTO YYacTKa, KOTOPBIA UMEETCSI B COOPYKEHHUSAX, Te LIK-
pHYHA COOPYXEHUS HE paBHa LM PUHE OTBOASILETO KaHAJIa 110 IHY

anp = (B - b)/2tg 0(/2,

rae B — IIMpHUHA COOPYXEHHUS, M; b — IIHPHHA T10 JHY OTBOASLIETO KaHaNa, M; o — LIEH-
TPaNBLHBIHA YToJl KOHYCHOCTH, o = 30...40° (cM. pazpen 8.2).

IIpu noctaroyHOM OGOCHOBAHUM BO3MOXHO COBMELIEHUE TIEpeXo]-
HOTr'0 1 COMNPATaloIero y9acTKOB.

Pacyet NpoTOYHOIT YacTy cudoHa HAYMHAIOT C HAXOXIEHUS 3apsi-
HOTO pacxojia, KOTOPHIH No/pKeH ObITh MEeHblle MUHUMAILHON Togaqu
110 OJTHOMY 13 HATIOPHBIX TPYOOIPOBOIOB Qpmin 1p = Jsap-

JLst onipesiesieHr st 3apsiiHOTO pacXofia MIpeJIoKeH psill SIMIIUpUYec-
xux ¢popmyi. Hanpumep, CAHHUPU:

JUtsL cipOHOB KPYTJIOro MONEPEYHOr0 CeYSHUS

Oup=vg D& (0,53-0,17 a1 /90); (8.1)

JULA COHOB NMPSMOYTOJIILHOIO CeUeHU ST

Qaap Z\/EABM V ch /1,05, (8.2)

Ifie £ — yCKOpeHHe cBOOOAHOro Nanenust, M/c?; D, — AHaMeTp roploBOro CeUeH s CH-
¢doHa, M (MTPHHHUMAIOT PaBHEIM HITH HECKOJILKO MEHBIIHUM [MaMeTpa HallopHOro Tpy6o-
TIPOBOAA); o; — YTOJI HAKJIOHA BOCXO/SIILEH BeTBH CH(OHA K rOpH30HTY, Tpal; A — Kod(-
dunent, 4=0,6...0,7; B,  u H,  — IIHpHHa K BLICOTa FOPJIOBOIO CEUESHUS.

Ecrp 1 npyrue hopMynbl, penioxenHbie, HaripuMep, B. B. Pbryaro-
BbIM, A. A. Hubeprom (MI'VI]). OnHaxo Bce ¢hopMyIibl 3apsiTHOrO pac-
xoza Qs,, UMEIOT HeIOCTaTKH U TPeOYIOT JaIbHEHNIIEr0o COBEPLIEHCTBO-
BaHUS.

Ecmt Q pin zp 2 Osap, TO cUGOH OSyneT 3apsixarbes M paboTaTh MoJ-
HBIM CeyeHUeM, a eClU Onin rp < Qsap, PACYET MOBTOPSIOT, YMEHBLIUB
TLJIOLIAb TOPJIOBOTO ceyeHusT He Oojiee yeM Ha 20 %. [lpu yMeHblIe-
HUY TUIONIAZX FOPJIOBOTO CeYeHHSsI MOBBINIAIOTCS CKOPOCTh MOTOKA U,
clefioBaTeNibHO, IMOTepU Haropa. B mocnenHeM ciyyae HeoGXoouMO
CPaBHUTB TPY BO3MOXHBIX BaplaHTa: paboTa ci¢OHa HEITOJTHBIM Cede-
HUEM NP MUHUMAIBHBIX pacXolax (CleloBaTeIbHO, MAKCUMAJIbHbIE
MoTepU Hamopa); CUGOH ¢ MAKCUMAJIbHO CYXXeHHBIM rOpJIOBBIM Ceue-
HHEM; 3aMeHa CH(oHa BOJOBBIIYCKHBIM COOPYXeHHUEM UHOM KOHCT-
PYKIIMH.
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8.5. KNTANAHbI CPLIBA BAKYYMA C®OHHbIX
BO[OBbINYCKOB

B nepuon axcrutyatariuy cuOHHBIX BOIOBBITYCKOB HACOCHBIX CTaH-

LT YCTAHOBJIEHO, YTO caMble HeHaieXXHbIE SJIEMEHThl COOpPYXKEHUS —
9TO KJIaNaHbl CpbiBa BakyyMa. CriocoOHOCTh HACOCHOM CTAHIMU Tofa-
BaThb BOJAY U IIpU He3apsiKeHHBIX CU(OHAX NIPUBOANUT K TOMY, YTO HEKO-
TOpble HacOCHBIE CTAHLUU BOOO11e He 0O0PYIOBaHb! KJlallaHaMU CphiBa
BaKyyMa, a YaCTh CTAHIUI paboTaeT ¢ HEMCIIPABHBIMU, TO €CTh ITOCTOSH-
HO OTKpPBITHIMU KJIallaHaMU. B 5ToM ciydae ropio cudoHa rmocTosSHHO
coobuiaercs ¢ atMochepoli, a coopyxeHue MpeBpaiaeTcs B BOJOBbI~
MYyCK — BOJIOCJIMB, B Pe3yJibTaTe MOBLIUIAETCS BhICOTA MOAbeMa BOJIBI U
TIPOUCXOIUT Tepepacxo] IHepruu.

OcHOBHbIE TpeOOBaHUS K KJlalTaHaM CphIBa BaKyyMa:

KOHCTPYKIMS M pasMep KJlalaHa JOKHBI O0ECIIeYUTh BBIILYCK BO3-
JyXa 13 cuoHa pU 3aI0IHeHUU HAIIOPHOTO TPy6oIlpoBoa (IIpHU 3TOM
He JOJIXHO OBITh IIpOPhIBa BO3yXa yepe3 3aTOILIeHHOE BRIXOIHOE OT-
BepcTUe HUCXO s 1Ie i BeTBY cudoHa);

KOHCTPYKIIMA U pa3Mep KJianaHa JOJDKHB! 06ecrneyuThb BITyCK BO31y-
Xa B cMOH ISl cphlBa B HEM BaKyyMa IpU OCTAHOBKE Hacoca W i
KOMITeHCcai[My 06beMa BOJbI, cOpachiBaeMOii Yepes HaCcOChI; XXejaTellb-
HO, yTOOBI CPBIB BAKYYMa MPOUCXOIW B MOMEHT OTKJIIOYEHUS] IBUTA-
TeJiel OCHOBHBIX HACOCOB, TO €CTh A0 00pa30BaHUs OOpPATHOIO TOKa
BOJIbI; KJIaNlaH JOJDKEH HaJeXXHO cpabaThlBaTh U OTKPHIBATHLCS ABTOMA-
TUYECKHU;

BpeMsl 3aKpBITHA KJarnaga (Ipy Mycke HaCOCOB) OT MOMEHTA ycTa-
HOBJIEHUs Ha rpebHe croHa KPUTUYECKON TIIYOUHBI 10 3aKpHITHS KJla-
TaHa JODKHO OBITh MUHUMAJIBHBIM (10 5 €), OCOOEHHO MpU NMyCcKe oce-
BBIX HACOCOB; KJIallaH B 3aKPhITOM IOJIOXEHUH JOJIKEH ObITh TEpMETUY-
HBIM U He JOIYCKAaTh M0oIc0oca BO3yxa B CUGOH.

KianaH cppiBa BakyyMma Ha cu(oHe ycTaHaBIMBAIOT TAKXKE U B TOM
cilyyae, eCJid B 3JaHUM CTAHIIMU Ha HATIOPHBIX KOMMYHUKALMAX HAcO~
COB UMeIOTCs oOpaTHBIe KlanaHbl, NpeaHasHayeHHble U peIoTBpa-
1IieHUsI 06paTHOro TOKA BOJIBI Yyepe3 Hacochl IIpY UX ocTaHoBKe. Kitanax
CPHIBa BAKYYMA [OIKeH I peoTBPATUTh 0OPaTHBII TOK BOJIBI 13 baccei -
Ha BOJIOBBINIYCKA B aBapUAHON CUTyallMU, HATIpUMep TIIpy pasphbiBe Ha-
TIOPHOTO TPYOOIIPOBOAA.

B 3aBuCHMOCTU OT aMIUIMTYIbl KOieOaHUN ypoBHel Boabl B BOIO-
TIpHeMHMKE U CKOPOCTU B TOPJIOBOM CeYeHUU CU(oHa TPUMEHAIOT TU I~
paBIUYecKue (puc. 8.7), TuapoMexaHHuyeckK1e U MeXaHuyeckue Kiiama-
HBHI ¢ dJiekTpolpruBogoM. ['ipaBindecKue KianaHbl cphlBa BaKyyMa —

5TO TUApABIMYECKUH 3aTBOp, B KOTOPOM HMCIIOIB3YIOT TUAPOAMHAMM -
yeckuii oddekT mnporekawilero B cu@oHe moToKa Bome. B
TUIPOMEXaHUYECKUMX U MeXaHUYeCKMX KJlallaHax 3allopHbIM YCTpOii-
CTBOM CJIYKUT TUCK cTieUanibHoM opMbl, JUIST OTKPBITUS WIIM 3aKphI-
THS KOTOPOTO UCIIONB3YIOT WM CKOPOCTHOM Hamop MOTOKa, MPOXOasi-
1ero B ropje cudoHa, Wi HezaBUCUMBIH nipuBon. IIpuHiun ned-
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CTBUS pa3lIMyHbIX Kiama-
HOB M3JIOXEH B YYyeOHUKE
[9].

Tudpasaunecxuii xnanan
muna a3payuoHHoli mpybbt
(cM. puc. 8.5, 6) MOXHO NpU-
MEHATh IIPY HEOOJBILIUX
(mo 0,3M) KonebaHUIX
YpOBHEN BOIABI B OTBOIS-

11IeM KaHaJIe U HUCJie Haco-
Puc. 8.7. CxeMa ruapaBaH1ecKoro Kianana cpbisa COB, paboTaIOLIMX Ha Ha-
BaKyYMa (KOHCTPYKUHUS YKPIUIPoBoOIX03a): TIOPHBIM TpyOOIIPOBO, HE

3

1 — npoToyHaa 9acTh cudoHa; 2— CKOPOCTHas TPYOKa; oJiee . AsBpalu
3 — crakaH; 4 - NpeloxpaHUTeNbHad pelleTKa; L, — Gox ABYX PallMOHHYIO

MUHUMAJIBHOE pacCTOAHUE OT TOPJIOBOTO CedeHUA OO0 CTa- pr6y YCTaHaBHHBaIOT TaK’

KaHa rg,caoMcma; d“’]{ IUaMeTp CKOPOCTHON myﬁﬁm; t— yroObl €e yCcThe (B MecCTe
3ariyoieHde HUXHEUM KpOMKM CKOpOCTHOM TPYOKH noa _
pacueTHpI ypoBeHb Bousl; AHye, U AH,, — niepenast NPUCOCIUHEHM K pr60

ypOBHeii P 06paTHOM U IPAMOM TeYeHUU; d, — IHaMETP l'IpOBO,H,y) ObLIO HUKe TIbe-

CTakaha Mbe3oMeTpa 30MeTpUYECcKON (IIpU MU-

HUMAaJILHOM YPOBHE BOJIBI B

KaHale) Ha 3v2,, /2g, HO He MeHee YeM Ha 5cM (CM. puc. 8.5, 6).

WHoraa aspaiuoHHbIe TPYOB! SIBIAIOTCS AyOJIUPYIONIUM YCTPOHCTBOM B

TIape ¢ KJiallaHaMH CpbIBa BaKyyMma Apyrux TumnoB. I1py zanonHeHuu Ha-

MOPHOTO TpyGONPOBOAa BOAOW BBINYCK BO3AYXa IPOMCXONMUT Yyepes
29pallMOHHYIO TPYOY.

Tudpasauueckue kaanans cpbisa eaxyyma (puc. 8.7) UCIIONb3YIOT NIPU
aMILIUTYIe KosieOaHui ypOBHS BOIBI B BOJONIpUEMHUKe 10 1,2 M, a ipu
OOJIBIIMX CKOPOCTSIX ITOTOKA B ropare cucoHa jaxe 1o 1,8 M.

Tudpomexanuueckuii knanan cpuiéa eaxyyma (puc. 8.8), UCTOB3YIO-
IIMHA CKOPOCTHOY HANop BOIbI, OOBIYHO MPUMEHAIOT Ha CU(oHaX ¢
Dy, < 1,2 M niput 11106BIX Koe6aHUSAX yPOBHEN BOJBI B BOIOTIPUEMHUKE,
OHaKO €CTh Clyyaul NpUMEHe-
HUSA U Ha GoJiee KPYITHBIX CHU(PO-
Hax. OTOT TN KJanaHa OYeHb
YYBCTBUTEJIEH K 3HAYEHUIO CKO-
POCTHOTO Hamopa: TIpyd U3MeHe-
HUU CKOPOCTH B 3 pasa cuia pu-
XKaTusl JMcka X YIUIOTHEHUIO
CHIDKaeTcs B 9 pa3, 4yTo IIpy Ma-
JIBIX pacxojax MPUBOIUT K MOJ-

dc‘{ZA..J)dw

Puc. 8.8. Cxema raipoMeXaHuIecKoro
KJI2[1aHa CpbIBa BaKyyMa (KOHCTPYKUMSA
Colo3runpoBonxo3a):

1— nonarka; 2 — pbl4ar; 3 — 3aropHBIH
IUCK; 4 — IpoTOYHas YacTb cUpoHa
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cocy Boallyxa I Paspgnke cugoHa, ITO3TOMY UX Jlydlte TTPUMEHSITE IIpY
uncie padorai -l yacocos Ha TpyboITporo He 6osee iByx. Henocrar-
KU rujipoMexa: Nlieckux KiaraHoB cpblBa BaKyyma: 3aria3apiBaHue Npu
OTKPBITUU U 3:XPLITHY, HATTUITAHME Mycopa Ha phlUuar ¥ Kpbljio, Bubpa-
HUsA PHIYAXHO! CUcTeMBI ¥ 3aIIOPHOTO IMCKa TIPY HePABHOMEPHOM JIBYU-
KEHHMH BOJIBL, ' -0 0COGEHHO 3aMETHO TP GOJIBIIOM JUaMeTpe (BhICOTe)
ropsioBoro cev-Hing cudona (Dy, > 1,2 M). Kianane! cprisa BakyyMa ¢
3JIEKTPO- 1 ITH-3MoMexaHUUeCKUM ITPUBOIOM MCITONIB3YIOT B TEX Cliyya-
AX, KOTj1a Hel¥*l [IpUMeHUTh TUApaBINYecKUe U IMIpOMeXaHuuecKue
KJIaITaHel.

PacueT Bo3, Yupix Tpy6 KJIaNaHOB cpbiBa BAKYYMa H BO3LYXOBOIHbIX
TPY6. MuHNME Blipe Inomanm cedeHUI BO3yXOBOIHBIX Ty M KJlaria-
HOB CphIBa Bak'YMa, M2,

— Qmax
©0 = 300C yToap (8.3)

rie Onax — Pacxo’. *BiyckaeMoro MM BITyCKaeMoro yepes Tpyby Bosayxa, M3/c; C — ko-
sOOULMENT pacXc'3. g BosnyxoBoHEIX Tpy6 C=0,7, I KIanaHoB CPB{Ba BaKyyMa
C=10,5; Ap — non*:Kaenmag pasHOCTb JABIEHUI HApY:KHOTO BO31yXa K BO3LYXA 32 3aTBO-
poM, 06bryHo Ap= HU1. 0 2 MITa,

Ipy BoIGOP- € yeHMs BO3AYXOBOIHLIX TPYG M KJTAIIaHOB CPhIBA BaKy-
YMa, 4TOOBI U3(3KaTh TOACOCA BOIBLI U3 KAHANA IIPU OXIOPOXKHEHUM Ha-
TIOPHOTO TpYOC ‘POBosa, cieyeT BhIIepKaTh yCI0BHe

Ap-10°/pg<a,

rae a — npesbiier € vpe6ua cudona Hay pacyeTHMM YPOBHEM BOJb{ B KAHANE, M} p —
TUTOTHOCTh BOJBL, */M; g — yekopeHUe CBOGOIHOIO MaeHH)s, M/C2.

Brruucineni *¢ o gopmyiie (8.3) 3HaveHMe 0 HEOOXOIUMO JTPOBE-
PUTB 110 JTOIYC INpIM cKOPOCTSIM: [UIST BO3NYXOBOIHBIX TpYO — 50 M/c,
JUI BO3iylIHbI' Thy6 karaHoOB cpbiBa BakyyMa — 40 M/c.

Pacxon Oy, B popmyne (8.3) onpeesnsiioT Ha OCHOBaHUH PacyeToB
ITycKa 1 octaH *Kif HacocHBIX arperatoB, Ecnn 1o Kakum-nn6o rnpuiu-
HaM 3TU pacye’ I BLIToTHUTD HeNb3s, TO TOJIB3YIOTCS CleAyIOlIMMU pe-
KOMEHIALUSIM!

MakcuManp 21 pacxof JUIs BhIITycKa Bo3/yxa (IIpy 3alloJHEHUU Ha-
NopHoro Tpy6« ‘P'OBofa) ¢ HEKOTOPHIM 3alTacCOM IIPUHUMAIOT PaBHBIM
nopaye oxHore figoca, ornpegensieMoil 1o ero xapakrepuctuke H— Q
IpY HyJIeBOM 1 -lTope (H = 0); 570 KacaeTcsl TAABHBIM 06pa30M OCEBBIX
HACOCOB;

MakcuManp: 211t cOpocHOM pacxoj Qcep VIS BITyCKa Bo3nyxa (1pu
OTIOPOXHEHUU D\ GONTPOBOJA) MOXHO [TPUHITH PABHLIM CyMMe cOpOC-
HBIX pacxoji0B ~€ X HacocoB, ITOIKIIOYEHHBIX K HAITOPHOMY TPyOOIIpo-
BONY, eCHM Ha "4 10pHBIX KOMMYHUKAIUAX HET 0OpaTHEBIX KIallaHoB;
cOpocHBIe pacx- 11, M3/c, B 3TOM ciiyuae pacCUMTHIBAIOT ITPUOTUXKEHHO

Qpo = kX Qu; (84)
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e k — xoadbuimeHT (tannsie b. H. HaxoakuHa), 3aBUcsiiuii oT KoadpuireHTa Oblc-
TPOXOAHOCTH HACOCa 7,

Hg 30 100 120 160 200 275 350 500 600 700 300
k 1,09 1,07 1,65 1,03 1,00 0,93 1,08 1,30 1,40 1,50 1,60

Q, — pacueTHas 1ojava Hacoca, M3/c.

OORIYHO MaKCHMaIbHBIN COpOCHOM pacxoll Uit HEHTPOOEKHbIX Ha-
COCOB COOTBETCTBYET Hy/1€BOI YaCTOTE BpaLUEHUS, a [Jist JUATOHATIBHBIX
U OCEBBLIX — MaKCHUMaILHOIH 00paTHOH YacToTe BPaLeHU ;

MaKCUMAILHBI COpOocHOM pacxol Ocsp, M3/c, Uit BIycKa BO3MIyXa
(ipy HATMYUKM OOPATHBIX KIIANIAHOB HA HATIOPHBIX KOMMYHUKAIUSAX)
TIPMHUMAIOT PaBHBIM CyMMe cOPOCHOT0 PACXOJiad OIHOTO OCHOBHOTO Ha-
€oca U PacxoJi0B COPOCHBIX YCTPOIHCTB:

QCGp:kQH+Zq! (85)

rae ¢ — CyMMa pacxofoB ClieUABHLIX COPOCHBIX YCTPOICTR Uepe3 OGBOAHbIE JTMHUH,
KNariaHbl-TacUTeNM M Ap., M>/c¢.

Pacuer rupasindeckoro Kianana cpoisa gakyyma (I'KCB). Yciosue
npumeHuMocty I'KCB (cMm. puc. 8.7) onpesiesisieTcsi COOTHOLLEHNEM

(AH,, + AH,g, — dip/4) = AH, (8.6)

rae AHy, 1 AHy, — 0003HaueHud cM. puc. 8.7; d, — 1MaMeTp CKOPOCTHO TpyOKY, M;
AH — aMruIATyaa KojleGaHuii ypoBHEH BOALI B OTBONSALIEM KaHale, M,

Huanason padotsl [KCB onpenensercs senuyuHamMu AHy, v AH g, —
reperagaMy ypoBHeH BOJbl, KOTOPbIE YCTAHABIUBAIOTCS B CTAKAHE KJId-
ITaHA Y B KOJIOMUE BOAOBLIITYCKHOIO COOPYKEHUS TIPU TIPSIMOM U 00part-
HOM JBV>KEHUU BOIEI B CU()OHHOM OT0JIOBKE (CM. puc. 8.7).

AH,, 1 AH,g, BBIMUCIISIOT 1T0 hopMynaM, NpeuiokeHHbM A. A. Hu-
oeprom (MI' YI'JP):
ITPY IIPSIMOM JIBUXEHUM BOJHI B CU(DOHE
21,2 .
AHpp =[2Cnp—(1—ﬁnp)ky ]Vnc /2g; (8.7)
py 0OPaTHOM JIBVOKEHWH BOJIbI
AHoGp = |:2€06p + (l +Bosp )kgg ]V%.c.o/ 2g, (8.8)

rae Xn, U Eos, — CYMMa KOOP@UIMEHTOB I'UAPaBIYeCKHX CONPOTUBIICHUI B HHCXOAA-
et BeTBY CUgroHa OT FOPIOBOTO CEYESHUSE 10 BLIXOAHOIO COOTBETCTBEHHO MPU PAMOM U
06paTHOM TOKaX BOIbI; Vi U Voo — CPeNHHE CKOPOCTH TE€YEHUS Boabl B ropiie cigoHa
TIpY IPSAMOM U OOPATHOM TOKe, M/C; By, — KO(MPUIIMEHT UCTIONbL30BAHUSI CKOPOCTHOTO
HaItopa BXOAHbBIM OTBEpCTHEM cKopocTHO! Tpyoku 'KCB, npunumalor 0,7...0,9; kf, -
koo puLHeHT (Tabi. 8.1), 3aBUCSIUMH OT IPHHATBIX 3HAYEHUH y; I, — OTHOCHTENbHbIH

panuyc 3aKpyrileHus TopaoBoro ceueHwst, o =17, /H rc (IpY KpyrjoM ropjaoBoM cede-
Hut H. .= D..); Bosp — KOIPMUUHUEHT WCIIONB3OBAHUS OTCACHIBAIOILETO adpeKTa HA
KoHUE ckopocTHOM TpyOku 'K CB 1pu 0o6paTHOM Toke poabl, pHHitMalor 0,4...0,6,

290



8.1. 3nauenus Koauumenta k B 32BUCHMOCTH OT NPUHATLIX 3HAYCHUH Y U 1

] o=l / Hye

2 25 3 L 35

Hr . (BepX ceyueHst) 0,78 0,32 0,85 0,87
0,75 H 0,87 0,90 0,91 0,93
0,5 H:. 0,98 0,99 0,99 0,99
0,25 H; 1,12 1,10 1,08 1,07
0,0 {Hu3 ceyeHus) 1,3 1,23 1,20 1,16

Jna nmosnyyenust ganGoneiuero avanasoHa paéorsl I'KCB Bxoanoe
OTBEPCTUE CKOPOCTHOM TPYOKHM pacrioliararoT Belile rpeOHS cugoHa Ha
paccrostiuu y = 0,25 H,. . (mo nanueiM B. H. dparynosa).

OpueHTUPOBOYHO A Hyyp 1 A Hys, MOXKHO HAWTH TO Ipad UKy (Mpef-
noxenue H.A. Manumikuna) saucumoctu AH =f(v..) (puc.8.9),
TOJIYYEHHOMY Ha OCHOBAHUY 00paOOTKU ONBITHBIX AAHHBIX 10 CU(PO-
HaM psifa IV CTBYIOWMX HACOCHBIX CTAHIUI, i€ TT0 0CU adCLyCC OT-
JIOXXEHBI 3HAYEeHU S cpellHeY CKOPOCTU JIOTOKA V B ropiie cU@OHa, a I1o
OCY OpJIMHAT — 3HadeHus A H ipu IpsaMoM A Hy, v odpaTHOM AHs,
TOKE BOJABI B cU(pOHe. DTUM IpacdUKOM MOXKHO ITOJIB30BaThCS s
Mpe/IBAPUTENBHEIX pacyeToB, MOCKONBKY AHy, u AHys, 3aBUCAT OT
3HaYeHUH {pp U Lo6p, KOTOPBIE, B CBOIO OYEPElb, 3ABUCHAT OT IIPUHATOM
(popmel cupoHa.

ITpu ollpeneneHun pasMepoB

TKCB npunepxuBatorcs cieayto- g7 /
LTMX peKOMEHIALIUIA: 4 7
1. MuHUMaIBHYIO IUIOIAN 85
ceyeHUs CKOpOCTHOH (BO3mylu- a4
HOI) TPYGKH BLIYMCASIOT 110 Gop- K2 7
MyJe, M7, =42 /,
f=0/(128u B —
=0/(128ufhar | (89 —
’ rp (89 0”/ 10 20 30Uk
rae @ — pacxog BLIIYCKaeMOro yepes OT- ? N
BEPCTHUE BO3aAyXxa, paBbeﬁ pacyeTHOMY 0!2 \
pacxoay Tpyborposoaa, m3/c; | — Ko3p- 93—
duuueHT  pacxopa:  orBepcTusi — 0,6, N 04
I'KCB —0,5; h,,, — 3arnybieHue BbIxon- Sl N
HOTO OTBEPCTHUS] N0 MHUHUMAIBHLI ypo~- 28| 45
BEHb BOMIBI B BOIOBBIIIYCKE, M. <05 \
q7 \\
Q& L — \ “
a9
70—
L \
Puc. 8.9. I'paduk 3aBucumocTH' AH = fv, ) 12 \
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[Ipu Masbix 3arNyOIeHUSX BLIXOAHBIX OTBEPCTUH (CUOHBI KPYTIIOro
ceueHus) JonyCcKaeTcs BBIOpOC BO3AyXa Yepe3 BhIXOIHOE OTBEPCTHE CH-
(oHa Mpu MyckKe Hacoca. B aToM cilyyae ceueHUe CKOpOCTHOM TpyOKU
npuHuMalor 1,5...2 % ot ceuenust ropaa cugoHa, YTo JOCTATOUHO JUIS
cpblBa BAKyyMa B CU(OHE U IIpeJoTBpallleHYs 00paTHOro TOKa BOJbI Ye-
pe3 cuhoH B HAMOPHbLIN TpyGopoBojl U Hacoc. OHaKo 3Ta peKoMeHIa-
LIMS He COBCEM TOUHA, TaK KakK He YUMTBIBAaeT 3aBUCUMOCTH COPOCHOI0O
pacxofa ot KoadpuureHTa OLICTPOXOAHOCTH HACOCA U HATU4UA 00paT-
HBIX Kitananos. IToatoMy onipene/iaTh ceueHre BO3AYIIHON TpyObl Iyy-
ure 1o popMynam (8.4) u (8.9).

Jns npenBapUTENbHBIX PacueTOB IUJIOLIA/b CEUEHUS CKOpPOCTHOM
TPYOKM HAXomAT 110 paduKy y,/or = f(Lyp/ Dy, Vosp) (pHcC. 8.10)
(npemnoxeune H. A. TTanuuikuHa).

Ipu tuameTpe Bo3ayILIHOM TpyOEI Hosee 400 MM BMecTO OJHOH Liejle-
co0BPa3HO yCTAHOBU TS IBE WIK TPY 2KBUMBANICHTHOM IJIOIIAIM, 0ObeIU~
HUB WX ITepeMBIUKO TOro Xe¢ AuaMeTpa, YTOOBl UCKJIIOUUTE BO3MOX-
HOCTE pacKauKy ypOBHEH BOJB] B CTAKaHaX.

2. JluaMeTp ctakaHa IIpUHUMAIOT B 2...3 pa3a Gosbllie AMaMeTpa cKo-
POCTHOM TpyOKH (110 HAPYKHOMY €€ [UaMeTpy).

3. OTMETKY OHa cTaKaHa OITPeAeISIIOT U3 YCIOBUM MOHTAaXa, HO BJIIO-
BoM cilyuae JIHO CTaKaHa pacIiolarajor He MeHee ueM Ha (1...2)dy, HioKe
MUHUMAaTBHOIO YPOBHS BOJBI B KOJIO/IIE BOMOBBIMYCKHOIO COOpYXe-
Hust. Bepx cTakaHa TOJDKEH ITpeBblIaTh MAKCUMANIbHbI I ypOBEHE BOJILI B
KaHaje ¥ ObITh 3allMiIIeH KOJIMaKOM MM [TOBEPHYT B CTOPOHY BEPXHErO
6beda (cM. puc. 8.7). Ha BXoje B CTakaH NpeayCcMaTpUBaIOT 3alliM THYIO
peLIeTKY.

ﬂ;;ﬂ/(l)r.:: , % o/ Drc
L] 5
8 / N 70
. e : 4 4
& 1//1//— J /}
v Zmmunili -
4 /7/ ‘\‘7
06
Py /4
Q4
0737 04 G6 Q8 10 L,/0, /
62 —
Puc. 8.10. I'padux 3aBHCHMOCTH J
& .'l/mrAc=j(L /D s Yo ):
] — cXopocTh o6pfmwr2>p TOKA BOH B Topie g G5 30 185 20 Gu,mifE
cudonia, pasras | m/c; 2, 3, 4, 5— 10 XKe, €O-
oTBeTCTBEHHO 2; 2,87, 3.2; 3.8 M/C; 0. w0 o —
COOTBETCTBEHHO TUIOHIAM KJamnaHa M ropsa Puc. 8.11. I'papuk 3aBHCHMOCTH
cupona; Ly, Dy, — Wiuna v isameTp Tpybo- hup/Dr_c = R4,

1pOBOJLA
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4. CKOPOCTHYIO TPYOKY YCTAHABIMBAIOT BXOTHLIM OTRepeTHeM Ha-
BCTpeYy [TOTOKY B FOPJIOBOM CeYEHUHM CUDOHA, & OCh €€ Iyac0araloT
Ha paccrostiui (0,7...0,8) A, OT rpebHst BOROCIMBA CUD G ya Tak. yro-
OBl BXOIHOE OTBEPCTUE TPYOKHU BIJIIOOBIX CIIYUASIX OBUIO 35 ronne};o BO-
IIoH.

Kputryeckyio riry6uHy moToka, KoTopas yCTaHaBIUBae TCST TPV 1Tpst-
MOM JIBIDKEHUU BOJB! HA IpeOHe He3apsKeHHOro cu@oHa 11U CBOGOJI-
HOM JIOCTYTIE BO3/lYXa B HETO Y 3ABUCUT OT (POPMBI FOPIIOR g CeyeHUs
OITPEIEISIIOT 10 (POpPMYJIaM: ’

IS KpYTJIOTO CedeHUs

hyp =Myp Dre, (8.10)

rie h'Kp — KpUTHYecKast TIyOuHa KpYyraoro cedeHus pu D
HOMY yAeJIbHOMY pacxony (puc. 8.11)

25
9y =050/ D, (8.1

sech Q — pacueTHBIH pacxon cudoHa, M3/c; D, . — AUaMETP FoPIOBOTO ¢ CUEHUS, M:
s b

= 1M, HaXO yq7 110 Mogess-

JJIS TIPAMOYTOJILHOTO CEYECHUA

hy, = 0,482 ¢?/° = 0,482 (Q/b)*/3, (8.12)

TA€ ¢ — YAEJNBHBIA pacxox (Ha | M IMPUHBL) TOPIOBOro CeyeHUst cUdOoH
PHHA TOPJIOBOTO CEYEHUs, M.

. M%c; b — -

3amiybieHUe HIDKHEW KPOMKM CKOPOCTHOMR TPYOKH, OllyieHHOl B
CTAKaH, OIpene/steTcs 3HaqeHueM AHy, u AHyg,. Tl HOpy, AILHOM pa-
OOTHI KJIAMTAHA CPBIBA BAKYYMa HEOOXOMUMO, YTOOBI TPUHAT (e 3aryyoIre-
HYE 7 [TOJl PACYCTHHIN YPOBEHD BOIbI YIIOBJIETBOPSLIIO YCIIOBIY 1y

(AHysp — diy/4) 212 (AH — AHy,). (8.13)

EcJiv HepaBeHCTBO HE COOJTIONAETCS, CKOPOCTH ITOTOKA B voprie cuho-
Ha YBEJIMYUBAIOT WIN YCTAHABIMBAIOT IPYTOMA TUII KJIANAHA,

Pacuet aspaunonnoit Tpyosl. Juarna3od paboThl a3palitoy UHOM TPYGBI
MOXHO PACCYUTATH TEM Xe CII0CO60M, YTO 1 06BI9HbIe TKC R st yri-
POLIEHHBIX PACYeTOB IIPU O = Oogp

AHy, + AHosp = V2 /28 (Crp + Cosp)s (8.14)

[Jie V — CKODOCTb B CeYeHHH CH(OHA, TAE YCTAHOBNIEHA a3PAMOHHAS TPY (v,
p — KOO UIMEHTB! COTIPOTURICHUS CH(pOHA NpH NPAMOM H 0OpaTh .,
BOfIHI.

,M/C; L U
M IBUXEeHHUHU

A3PalMOHHYIIO TPYOy, IJIoNalb CeYEHUS KOTOPOIl PEKOWenpyeTest
PUHUMATS 5...8 % TUIOIIAAY CeYEHUST HATIOPHOTO TPYOONPGgopa, Bpe-
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33J0T B BOCXOAALIYIO BeTBb CU(POHA HECKOJIBKO HIXE MUHHMAIBHOIO
YPOBHS BOJIbI B BOIOIIpUEMHHUKE (YCThE TPYOBI NOJDKHO OBITh HE MEHEE
9yeM Ha V,/2g 3aTOIUIEHO IO ypOBEHb BOINI).

8.6. BOJOBbINYCKHbLIE COOPYXEHUA C NEPENUBHbLIMA
CTEHKAMU

CoopyXeHHe 3TOro TUIa HauboJlee NPoCcToe 10 KOHCTPYKIUM U Ha-
JEXHO B 3KCITyaTaluu (cM. puc. 8.6). IpuHiun padoTsl cOOpyXeHUS
chenyrommit. Bopa u3 nuddysopa HariopHoro TpyoonpoBoiad NOCTYIIAET
BHayaJle B pe3epByap, U30JUPOBaHHbIN OT Oacceiita BOIOBBIITYCKA Bep-
TUKATHHBIMM CTCHKAMM, rpeOeHb (BEPXHSISI KPOMKA) KOTOPHIX TOPU30H-
TAJCH U [PeBhIIllacT MAKCUMAIbHBIA YPOBEHD BOJbI B BOAOIIPUEMHUKE
obbryHo He 6osee yeM Ha 0,1 M. /lasiee Boma u3 pe3epByapa IIOCTYIIAET B
6accelln BONOBBINYCKHOTO COOPYXXEHMS, NepelIUBasiCh yepe3 rpedeHb
CTEHOK, SIBJISIIONMXCSI HEelOATOIUIEHHBIM BOIOCINBOM ¢ TOHKOH CTeH-
Koil. B pe3epByape ycraHasiIuBaeTcCsl ONpeesieHHbIH ypOoBEeHb BOMBI, a
Ha rpebHe BOAOCINBa co3aeTcsd Harmop Hy,, HeOOXOAUMBI JULS ITPOIIyC-
Ka pacxond, NpoXoAAlIlero 1o pr6or1p013011y YeM Oosblile ATHHA Ipeb-
Hs BofiocnuBa L U ero Ko3hULMEHT pacxoa m, TeM MEHbIlIe Hallop Ha
Bonociuse Hy, U, CIENOBATENBHO, 3¢)¢)eKTHBHee ero pabora. ®opmMa pe-
3epByapa B nnaHe MOXKeT OBbITh JII000I — OT KPYIJIOHN [I0 MOJIMIOHANb-
Hoit. Hauboltee mpocTtas ¥ pacnipocTpaHeHHass — MPpsSMOYTOJIbHAs C U -
punoit Dy, roe Dy, — InaMmeTp BBIXOIHOIO OTBEPCTUS HAIIOPHOTO
TpybonpoBona. Pa3HocTh OTMETOK YPOBHEH BOIpBI B pe3epByape U Hac-
celiHe BOAOBBITYCKA — JIONOIHUTENBLHAS BHICOTA MTOIbeMA HAacoca, YTo
SBJIAETCSI OCHOBHBIM HEOCTATKOM BOIOBBIIIYCKA.

BonosbinyckHoe coopyXeHUe ¢ NEpPEAUBHBIMU CTEHKAMU CIEAYET
npuMeHsITb pu AH<0,5M (AH-— aMIUIuTYa KoJeDaHUil ypoBHEMH
BOJIbI B Boz[onpneMHnKe) ITpu 5ToM ArHa rpeGHS BOJOCAUBA IOJIKHA
ObITh TaKOo#, 4T0OBI Hy, 66110 B ipenenax 0,2...0,4 M, a ynenbHbIA pacxoll
BOJIOCIIUBA q6bIJI pasen 0,2...0,9 m?/c. Onpe)lenmb pa3Mepbl BOJIOCIHB-
HO¥ CTEHKH MOXHO IBYMS cnoco6a1vm

Iepariii cnoco6. Haznayaior ToaiuHy rpeSHs BoJocaUBa (B BEpXHEH
qacTu) 8y, < 0,5 Hy,; onpellenisioT Koa(hOUUUMEHT pacXoa BOIOCINBA B
IepBOM HpHGJII/DKeHI/II/I

m=0,44 (0,7 +0,185H,/5.,). (8.15)

3areM BbIYHCIBIIOT JUTUHY I'peOHS BOAOCIUBA, M,

L=0ry /(m2g HYY), (8.16)

e Qr, — MaKCHMAIbHBIA pacxol Tpy6onpoBozia, M3/¢; g — yCKOpeHHe CBOGORHOrO Ta-
nex-msx g=9,81m/c.

Ilpu npsMoyroipHOR (opMme pesepByapa B IJlaHE C ITUPUHON
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By = Dy Liyes = (L — Dyyyy)/2. iuny pesepByapa He CIIefyeT ieNarh
meHee 4D, B 5ToM cnydae L > 9D, IIpu usBecTHOR UivHe TpeOHs
Bozlocgmsa YTOUHSIIOT H,,;, 1T 4ero HaXoNAT BHaYaJle YAENbHHIH pac-
xoll, M“/c,

9= Qu/L,
a 3ateM Koa(PPuUUMeHT pacxona

m=0,3-0375¢npu ¢< 0,1 M?/c;
m=0,3+0,375(g~0,1) ipu ¢ > 0,1 m/c. (8.17)

U3510KeHHBIM BHILIIE CITOCOG0M 0ORIYHO PacCYUTEIBAIOT BOLOBLIITYC-
KM IPH HETIPOIOJIKUTEIBHOM (3...4 TBIC. Y B ron) uX pabore.

BTopoii cniocod. OnpeensioT JUIMHY BOIOCIUBHON FPaHY Ha OCHOBA-
HUU TEXHUKO-3KOHOMUWYECKUX pacdeToB. g NMpaBMiILHO 3aIIpOEKTH -
POBaHHOTO COOPYXeHUS JUIMHA pe3epByapa ch,_, JOJDKHAa COOTBETCTBO-
BaTh MUHUMYMY TIDUBEICHHBIX 3aTpaT. B 3TOM ciiydae ONTHMAbHAS
JUIMHA PE3epByapa, M,

0,6
3 208740 ¢y 146 2/3 (7
(LP“)O“T _[3(EH+O,01p)nHy X(Qcp-xy6 /2m\[2_g) } » (8.18)

TZe p — IWIOTHOCTH Bolbl, T/M>; T — NpoNoiXUTeNbHOCTh PaboThi CTAHIIAM 3a CE30H, U;
@ — CTOUMOCTD | KBT - Y 3/1eKTPO2HEPTHH, P.; (cpuys — CPEXHEKYOHUYECKUH pacxon Tpy-
Honposona, M3/c; E, — koappurmeHt 3KOHOMMYECKOH 3¢QdeKTUBHOCTH,
E,=0,1...0,125; p — npolieHT OTYHCIEHHA Ha aMOPTH3ALMIO X PEMOHTHI; 1,y — KITJ
HAaCOCHOM YCTAaHOBKH, JONU eIUHHLL;, X — CTOMMOCTh 1 M ITUHEI pe3epByapa, B KOTOpYIO
BXOJIUT CTOMMOCTD BCEX PE3EPBYapOB-BOOCIMROB ¥ CTOMMOCT)L BacceifHa BoOBbINYyCKa B
IpejielaX pe3epPByapoB, p.; M — YHCIIO HUTOK Tpy6olipopooB.

Omnpenems L.,, HAXOIAT [UMHY rpeOHs BofnociuBa L = L., + Dy,
Harop Ha rpebHe Hp, INpU MpPOIyCKe CPeJHEKYOMYECKOro pacxola
Ocpxyss KoaduumeHt pacxona yroussior no gopmyie (8.17). 3arem
OIpPeNeNsIoT Hy, IpH MPOIycKe MaKCUMATBHOTO U MUHUMAJIBHOTO pac-
X0 0B TPYOONpPOBO/A.

Pasmepr! n KoHcTpyKUuMs 6acceitHa JO/XKHEL 06 CITeYUTh:

€ OJIHOY CTOPOHB!, HEMOATOIIEHHOE UCTEYEHUE Yyepe3 rpedeHb BOLIO-
CJIMBa — IIpU IIPOITYCKe MAKCUMAJIBHOTO Pacxofa U Ipu MaKCUMJIBHOM
YpPOBHE BOJBI B OTBOJALIEM KaHale (3TO Kacaercs B IIEPBYIO odepelb
PaCCTOSTHUS MEXAY COCEITHUMU pe3epByapaMu);

C IpYro#l CTOpPOHBI, COMpSXEHUE CTPyH, TepejMBlIciics depes
rpebeHp, ¢ TOTOKOM B OTBOASIIIEM KaHalle, HaXOASAI[EeMCsI B CTTOKOM -
HOM COCTOSSHMM, C JIOMOIIBK HaJBUHYTOrO THAPaBIUYECKOro
TIPBIXKA.

J{1151 BBITIOJTHEH M 9TUX YCIIOBUH PEKOMEHIVIOT OTMETKY [{Ha Hacceii-
Ha BOIOBBITIYCKHOTO COOPYXeHHUS IMTPUHUMATH PABHOI OTMETKE J[HA OT-
BOJASIIIETO KaHala, pACCTOSHUE B CBETY MEXAY COCEIHUMU pe3epByapa-
MH-BOJOCIHBaMU — PaBHBIM 2 Dy, ,; B KOH1eBOM yacTy BacceliHa yeT-
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pauBaTh CIIEHMANBHBLY racuTtelin (cM. pUc. 8.6), COCTOSALUMIL U3 OHOTO
psilia KOCKIX B IUIAHE 3YObEB U BONOOOHHON CTEHKU.

ITrounanp BBIXOAHOTO OTBEPCTUSE HAIIOPHOTO TPYOOIIPOBOAA BBIYMC-
JISIXOT IO CKOPOCTAM TEYESHUS Vyyy = 1,5...2 M/C. BEpXHIOIO KPOMKY BBI-
XOITHOTO OTBEPCTUS HAITOPHOTO TPYOONIPOBOJA 3amIyOJIAIOT IT0J, MUHU-

MaJIbHBII YPOBEHD BOIBI B PE3€PBYape-BONOCIMBE Ha (4...5)\1%1)IX / 2g,
"o "He Meree yeM Ha 0,2 M. J{Ho GaccefHa BOLOBBIUIYCKHOTO COOPYKEHUS
C IHOM OTBOJSILIET0 KAHAJIA COMPSTAIOT IEPEXOIHBIM YUACTKOM C YIJIOM
KOHyCcHOCTH 35...40°. bokoBbIe cTeHKY OacceitHa U MEPeXoIHOTO yyacT-
Ka 00BIYHO OTKOCHBIE. bacceilH 1 HayaIbHYIO yaCTh OTBONSALIETO KaHAala
3alMULIAIOT OT Pa3MbIBOB XKejle300€ TOHHOH 0DJIMI[OBKOH.

8.7. BOOOBbLINYCKHOE COOPYXXEHUE TUNA OENUTENSA

Apapuiiasie BomocOpocHsie coopyKenaud. B HEKOTOPBIX ciydyasx Ha-
cocHas CTaHUU4 [1oJaeT BOAY B ABa WIU 60Jiee OPOCUTEIbHBIX KaHANa,
OepylIMX CBOE HAYANIO HEIMOCPENCTBEHHO Y BOIOBBIITYCKHOIO COOpYKe-
HUS HACOCHOU cTaHUMU. B 3TOM cityyae B rojioBax KaHaJIOB yCTpauBa-
0T CIeuUalLHBIE COOPYXKEHUS, PETYIUPYIOIIUE PACcXOlbl U YPOBHU
BOJIbI B KaHasaX. Bech y3ei1 coopykeuuit, BKIIIOYAIOLM BOIOBBIIYCK-
HO€E COOPYKeHUNE HACOCHOU CTAaHLIMU U PETYJISTOPH! HA KaHANaX, Ha3bl-
BAIOT BOJOBBIIIYCKHBIM COOpYXEHUEM TUTa feinutelisi. B oToenbHBIX
CJIydasx y3eji COOPYXKEHUI BKIIIOYAET Y BOIOCOPOCHOE COOPYXKEHMUE.
PerynsiTopsl MOTYT OBITh 110 KOHCTPYKIUY OTKPBITHIMM WM TPYOUATHL-
Mu. [locienuue MpUMEHSIOT IIpU Nepenanax yposHed B Oacceitne (me-
pejl 3aTBOPOM PeryIsTOpa U B OTBOALLIEM KaHaie) 6ojee 0,5 M. Cob-
CTBEHHO BOJOBBITYCKHOE COOPYKEHUE MOXKET OBITh CH(OHHOrO TUIIA
WIM € 3aTBOpaMU MeXaHMJecKoro aeiictsus. PasMepnl Oacceifna co-
opyxeaus (puc. 8.12): BbICOTHBIE U I[IAHOBBIE ONPENESIOT TaK XKe,
KaK Y JUISi COOPYXXEHMSs MMPSIMOTOUHOrO THUIA. PeKOMeHIyeTCst [UIMHY
OacceitHa BONOBBINYCKA MpUHUMATL He MeHee 10D,y (Dyy — aua-
METP BBIXOIHOTO OTBEPCTHS HAIIOPHOTO TpyOOIIpOBOMA) IIPU CKOPOC-
TSIX BBIXOJA Vg < 2 M/c. OObem OacceilHa 0JKeH ObITh 1OCTATOYHBIM
IUISL aKKyMYJISITIMY TOTIOIHUTENHHOTO KOJIMYeCTBa BOJIpl, [101aBAEMOT0
HacocaMH IIpU 3ama3fiplBAHUU OTKPHIBAHUSA 3aTBOPOB PETYJISATOPOB.
Beixonupie 0OTBEPCTUSI HATIOPHBIX TPYOOIIPOBOAOB 3ANIYOIISIOT IO MU -
HUMAJIbHBIA YPOBEHB BOIbI B TOM OTBOASIIIIEM KaHaJle, YPOBHU BOIBI B
KOTOPOM BBIlIE. MakcuMalibHas TIIyOvHA BOBI B 6acceitHe oINpenesisi-
€TCsl: pa3sMepaMU BBIXOIHBIX OTBEPCTUII HAITOPHBIX TPYOOIIPOBOMOB;
MpeBplllieHeM GHOPCUPOBAHHOTO YPOBHS BOABI Hal MaKCHMAIbHBIM
pacyeTHBIM, IPU KOTOPOM obecleyuBaeTcss paclpeeeHue Makcu-
MaJIbHOM MOIaY¥ HACOCHOM CTAHLMU MEXIYy BCEeMU OTBOINSIUMMU Ka-
HaJlaMu; 3ar1y6ieHUeM BBIXOIHbBIX OTBEPCTUI HAITOPHBIX TPYOOIIPOBO-
JIOB 1Ol MAKCUMAaNbHLIM pacdyeTHbI ypoBeHb; pa3MepaMy BXOIHBIX
OTBepCTUl peryasaTopoB. OTMETKY (DOPCUPOBAHHOrO YPOBHSI BOJbI
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Puc. 8.12. Cxema BoJOBBITYCKHOTO COOPYKeHus THIIA [eJHTeNs:

I — BOLIOBBLINYCKHOM OrOJIOBOK; 2 - GacceifH BOLOBbIMTycKa; 3 — peEryjiATophl Ha KaHanax; 4 —
OTBOLALLME KaHAbI; 5 — aBAPKAHbII C6POC; 6 — I1a3bi 11 PEMOHTHBIX 3aTBOPOB M YCIIOKOMTENBHBIX
penieToK



OITPENEIISTIOT C YYETOM: IIOBBIIIIEHUS] YPOBHS BOJIBI B OacCceHE OT aKKy-
MYJIILIUY PEryIIMpYIoiIiero oobeMa; Hekoroporo 3amaca 0,1...0,7 M; na-
[1opa Ha rpeHe aBapuitHOro ¢6poca [pu IIPOITYCKE pacYeTHOr 0 PAcXoa.
OpueHTUPOBOYHO 00BeM pPEryIUpYIOied €MKOCTH MOXHO IIPUHSATH
(0,6...0,7)Qt, rme Q — mojaya Hacoca, { — BpeMA IOJHOTO OTKPBITUL
3aTBOpa peryiasaropa. Bpems mombeMa 3aTBOpa 3aBUCUT OT CKOPOCTU
BUHTOBOrO norbeMuuka: 10...30 cM/MUH IIpU HATUYUU SJIEKTPOITPUBO-
Jau7...2,5 eM/MVH IIpY pyqHOM mogbeMe. Hamop Ha rpeGHe aBapuitHo-
ro copoca MOXeT OBbITh BBIYUCIICH 110 hopMysIaM HETOATOIUIEHHOr0 BO-
JIOCJIVBA.

BrlcoTHag KOMITOHOBKA COOPYXKEHUS OIpenesisieTcss OOBIYHO OT-
BOASILUM KaHaJIOM, YPOBHU BOJIb B KOTOPOM BHIIIE; HA OCHOBAHUM
3TOT0 HAXONAT MAKCUMAaJIbHBIN pacyeTHBIN ypOBEeHb BOBL B Oacceil-
He. B rooBe oTBOAAIETO KaHAJA ¢ O0Jiee BBICOKUMU YPOBHSIMMU KC-
[TOJIB3YIOT PETYJISATOP OTKPBHITOTO TUIIA U PACCYUTBIBAIOT €70 KaK BO-
JIOCJIMB C IITUPOKUM ITOPOrOM; OTMETKY II0pOTra BOIOCIUBA IIPUHU-
MalOT paBHOM OTMETKE 1HA OTBOMLILET0 KaHAJa, a YTOOB! YBEJIMUUTD
IIPOINYCKHYIO CITOCOGHOCTD BOIAOCIMUBA, BEICOTY I1OPOra CO CTOPOHBI
bacceltHa 11eeco0bpa3HoO MPUHSATh paBHOU Hymo. Bompocius pac-
CUYUTHIBAIOT Ha MIPOITYCK MAKCUMAIBHOTO pacxoaa (B paccMaTpuBa-
eMOM OTBOAMIeM KaHale. {1 HaXoXIeHUS LIUPUHBI BOJAOCIKBA
BHAayajie ONpeNeisioT YIeIbHbII pacXol PeryisiTopa ¢ = khmay Vinaxs
rae kK — ko3 puumenrt, paBHBIHA 1,2...1,5; Vinax, Amax — CPEIHSAS CKO-
pOCTh TeUeHU U TJIyOHMHA B OTBOAS L{EM KAHAJIE TPU MAKCUMANbHOM
pacxope.

IIupuna Bogociausa b = Q/g. Bomocius pa3ouBaloT Ha HECKOJIBKO
oTBepcTUi. OpHeHTUPOBOYHO HIUPUHY OTBEPCTUS MPUHUMAIOT paB-
HOH A, (IpU HIMPUHE BOJOCIUBA 10 2,5 M MOXHO IIPUHATDH OHO-
npojieTHoe coopyxeHue). KoadbduiyeHT pacxoaa BOAOCIUBA m U
K03¢pGHULUMEHT CTeCHeHUS IT0TOKA € ObIKAMU OIIpeesIOT B 3aBUCU -
MOCTH OT KOHCTPYKI[UU CONPsKEHUS DOKOBBIX YCTOEB PEryjisgTopa co
CTeHKaMM 6acceilHa BONOBBIIIYCKHOIO COOPYXEHUWS I10 THApaBIU-
YyecKUM crpaBoyHukKaM. Hamop Ha BopocivBe Hy MOXHO HAUTU U3
(GopMyNBl HeNMONTOIUIEHHOr0 BOJOCIMBA C IIMPOKUM IIOPOroM

Q:]n{;bﬁg— Hg/ 2 , paccMmarpusad [epBoHavalbHO HcTedeHUE Helton~
TOILIeHHBIM. [Ipu u3BecTHOM Harope Hy NPOBEPSIOT YCIOBUS IOI-
TOIJIEHUS BOAOCIUBA, IJISE Yer0 COMOCTABISIOT INIYOUHY B OTBOASI I EM
KaHaie Ay, ¢ BeJIMIUHON, paBHOU nH, (30ech n = 0,75 1pu rapHoM
BXOJle Ha BOJOCITUB, n = 0,85 mpu HerutaBHoM Bxone). Eciut A, < Hy,
TO BOAOCIIUB He MOATOILIEH, IIPH A, > nHyBOnOCIUB OyneT NOATOI -
jieH. B nmocnenneMm ciydae pacyerHas GopMyiia MOXET OBITh Ipen-
CTABJIeHA B BUJIE

O=0 804287, (8.19)

Tie @; — KO3h@PUIMEHT CKOPOCTH B YCIOBUSIX TTOATOTUIEHHOTO MCTEUEHMs], 3aBUCSIIUA
oT KoadpunmeHTa pacxona m,
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(PH 0777 0784 0,9 0,96 0,99
m 0,3 0,32 0,34 0,36 0,38

o — TUIONIAnb OTBEPCTUS, M2, w = bhyy,,; 7 — NMepeniall ypoBHe# Ha BogocinBe, 7= H —
Nqax € HEKOTOPHIMY fonyIleHUssMU (H — Hanop Ha Bonocinue, M, H= Hy; by — 11you-
Ha BOAHl Ha BONOCIUBE, M, Ay = H).

ITo dopmyne (8.19) onpefensnor z, 3areM Hamop Ha BOJIOCIMBE
H= hppy + 7. OTMETKA MAKCUMATIBHOTO YPOBHS BOJIBI B OacceiiHe BOI0-
BBIITYCKHOTO COOpYXeHHS 6YneT | YBx6ac = JiHa OTB. KaHana + H.

B xayecTBe pabOYHX 3aTBOPOB PETYAITOPOB MOXHO MCIIONB30BaTh
IJIOCKMie 3aTBOPBI C BAHTOBBIMU ITOABeMHUKAMH. PacXo/ibl MeHbIIIE, YeM
Quax» TPOIYCKAIOT B BUJIE UCTeYeHUSI U3-TIO] 3aTBOPA.

Peryngaropbl-BOOOBBINYCKY B JIpyIrve KaHalbl pacCYUTHIBAIOT MC-
XOJisl U3 yXKe ONpeie/ieHHOro MakCUMajibHOTO YPOBHS BOIBI B baccel-
He. IIpu pacyeTe BTOPOro OTKPBITOI'O PETYIISITOPa-BONOBBINYCKA BHA-
yajie ONPeeNISIOT YIENbHBIN pacxo peryJsiTopa M ero IUpUHY, a 3a-
TeM Hanop Bolociusa Hy = H no ¢popmysie HenoATOIIEHHOTO BOL0-
ciuBa. ajnee BBIYUCHSIOT OTMETKY IIOpOTa BOIOCJIMBA BTOPOTO
perynsropa, M,

UInopora = VB, 6. — H— (0,05...0,07),

KOTOpas He JOJDKHA ObITh, ¢ ONHOM CTOPOHBI, BHIIIE OTMETKH MOpOTa
[EPBOrO PerVIATOPA-BOIOBBINYCKA, a ¢ APYIoi — HUXe OTMETKY IHA
BTOPOTO OTBOJIsHIETO KaHaja. Jasee HaXxoIST BbICOTY NONTOMIEHUS, M,

p =lIHa oTB. KaHana + A, —[TIopora.

ITpy u3BeCTHOM 3HAYEHUM A, ITPOBEPSIIOT YCIOBUS ITOATOIUIEHUS BO-
JOCJIMBA BTOPOIO peryadaTopa, Kak 2To JeJalH IIpU pacyeTe MEPBOro pe-
IyJISTOPa-BOAOBBIINYCKA, Y, €CII UcTeUueHWE NNONTOINIEHHOE, YTOUYHAIOT
HATIOp Ha BOIOCIIVBE,

IIpu pacueTe TPyOUATOTO PETYIISITOPAa-BOAOBBIITYCKA IIOPSIAOK pacye-
TavHOM. B aTOM Ccllyyae Ha3HavaloT [UaMeTp TPyO BOAOBBIIYCKa U OTIpe-
JIeJISHOT YHCIIO TPYO

Hyp = Qmax/ 4,

rie ¢ — pacxorn BOAbi, IpoIycKaeMBiit Yepes onHy Tpydy, M3/c.

JuameTtp TpyObl HA3HAYAIOT IIPEABAPUTEIILHO U3 YCIIOBUS obeclieye-
HUsE HEOOXOIMMOTO 3ariy0IeHHsi BXOAHOTO OTBEPCTUSE TPYObI MO MU-
HUMaJIbHBI# YpoBeHb Bofbl B OacceliHe BOIOBBITYCKHOIO COOPYXEHMS
no popmyie (cM. paszen 3.2). Pacxon onHou TpyOsl, M*/g,

g=w+2gz /%,

rae @ — TUlowab MOMepeYHOro ceyeHus Tpyoh; 7 — Nepenan ypoBHelH, paBHE pasHo-
CTH OTMETOK YPOBHeil Bogbl B 6acceliHe ¥ oTBoadeM KaHane, M; £ — cyMMa Koapdu-
LIMEHTOB COTPOTUBAEHHUH TPYyOL! BOJOBHINYCKA, HaYMHAsL OT BXOf1a 1O BEIXOMA U3 HEe.
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BepxHIOI0 KPOMKY BBIXOIHOIO OTBEPCTUS TPYOB! 3arIyoisoT Ha 4...5
CKOPOCTHBIX HAmopoB Ha Bexofe (HO He MeHee ueM 0,2 M) 1oJ MUHU-
MaJIbHBI{ YPOBEHDb BOJB! B OTBOASILEM KaHalle. B royiose Tpybuaroro pe-
TYJIATOpa YCTAHABJIUBAIOT paboYUiA 3aTBOP.

Asapuiinbiii 60docbpoc B cocTaBe BOAOBBIITYCKHOTO COOPYKEHUS Tipe-
JIyCMaTpUBaIOT B TOM CJlydae, eCJI eCTh OIIACHOCTh NOATOTUIEHUS BONO-
BBIITYCKA MPU YCTPOMCTBE IIJIIO30B-PETYIATOPOB Ha OTBOMSIIIMX KaHa-
Jlax, Kackaja HacOCHBIX cTaHUUi. Pacxon Bogocobpoca IpUHUMAIOT CO-
TIaCHO HOpMaM NMPOEKTHPOBAHUSA, HO 0OBIYHO He MEHEe NMOJAYY OCHOB-
HOTO Hacoca. B xayecTBe aBapUMHBIX BOAOCOPOCOB MOXHO MPUMEHSITH
GOKOBEIE BOLOC/IMBEI, IIIaXTHBIE BONOCOPOCH, CU(OHHBIE BOOOCGPOCEHL.
ONTUMAaJIBHBIA TUN BomocOpoca OMpelelsioT TeXHUKO-3KOHOMUYeC-
KVM CpaBHEHHEM BapyuaHTOB.

8.8. MIPUMEPbI PACHETA

ITpumep 1. OnpenennTh pasMephbl BOAOBBIMTYCKHOIO COOPYXeHUS U
TIOTEPY HAIlopa B HEM.

Hexooubie dannvie: iofiada HACOCHOH Opay = 6,3 M/C, OQgope = 8,4 M3/
C,

HaIopHbIe TPYOOIIPOBOIBI (3Ke1e306e TOHHBIE COOPHEIE, 3aCHIMHLIE)
B IBE HUTKM nMaMeTpoM 1,4 M;

Ha CTaHI_II/II/I YCTaHOBJIEHBI YEThIPE HACOCA MApKH 80BL =2,5/40 ¢
rionayeii 2,1 M3/c KaXpIii, TpM Hacoca paboYKX ¥ OJIUH PE3ePBHBIIA;

TOTNepeYyHoe ceYeHUe OTBOAANIETO KaHajla OAVMHAKOBO C IOABOMIS-
LIMM (CM. pasi. 3.5), IMpyHa KaHaIa 1o AHY b = 4 M;

IJIyOYHA BOJIB! B KaHAJIE!

npu GopCHpoBaHHOM rojaye 1 38 M;

MUHUMaNbHOM rofayue ( Q. =21 M3/c) 0,68 M;

pabote Tpex HacocoB (Q = 6n IMm /c) 1,2 m;

K02 PULIMEHT 3AJI0KEHUA OTKOCOB m = 1,5, OTMETKA JHA OTBOIS -
mero kaHaua 50,8 Mm;

Ha KaXIbIi Hal'[OpHLIl/I pr6onpo130)1 paboTaloT IBa HACOCA, [I03TOMY
QTpmm 2 1M /C Q‘rpmax 4 23 /C

B nanHOM ITpriMepe BOJAOBBUTYCKHOE COOPYKEHHE MOXeT GhITh 3all-
POEKTUPOBAaHO KaK C MEXaHUYECKUMU 3aTTOPHBIMU yCTPOUCTBAMY, TaK U
cH(OHHOTO TUII2. BOTOBHITYCKHOE COOpYXeHHUe C TTePeTUBHBIMU CTeH-
KaMM MTPUMEHUTE HEJIB34, TAK KaK aMIUIMTyda KoJIeOaHUI YypoBHeil B OT-
BoJs1lleM KaHaJie paBHa 0,7 M, 4To GoJiblile pekoMeHnyeMoii (0,5 M) s
COOpPYXEHUI 3TOTO TUMA.

IIpoBepAIOT BO3MOXHOCTE TPUMEHEHUA C(POHHOIO BOOOBBINYCKA.
[TpuHUMAIOT ciPOH U3 CTAILHBIX TPYO MUaMeTpoM 1,4 M ¢ YTII0M HaxI10-
Ha BOCXOIAIIEeH U HUCXOAAIIEeH BeTBEH K TopH30HTY 35°. OTipenensior
3HayeHUe 3apsAHOTo pacxofa o hopmyne (8.1) 114 CHPOHOB KPYIIIOTO

CCYCHUA
Oup =981 D%(0,53- 0,170y /90),
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tne D; . — nuaMeTp roprosoro cedenusd, ), = Dy = 1,4 M; 0y — YYOJ HAKIOHA BOCXOMA~
[LIe¥ BETBU K TOPU3OHTY, I'pal.

O =981 - 1,47°[0,53 — 0,17(60°/90°)]=3,36 M* /c.

CrenoBatenbHo, cUBOH OYIET IapsKaThesi TONBKO IPY MAKCUMATb-
HOM pacxoJie TPyGOIpPOBOAA, TAK KaK O oy = 4,2 M3/C > Q,,,, U He 6y~
AeT CaMO3apSXaThCA NMPU MUHIMajbHOM pacXofe O m = 2,1 M3/
¢ < Quap. B 2TOM Cliyyae, 4To65l 06ecrieunts 3apsiaKy Quap 2 Opp yin, 1O~
CTaTOYHO YMEHBUMTH IUAMETD ropjoBoro cedyeHUs cupoHa 10
D;.=1,16 M. CTaHIapTHBIX CTANbHEIX Tpy6 auameTpoM 1,16 M Her,
MO3TOMY MPUHUMAIOT OIMKaWIN i cTagnapTHHI Avtamerp | M. [Tpu
TaKOM AMaMeTpe CKOPOCTU TEYCH 115 Bo IRl B FOPJIOBOM CeueHUH cudo-
Hia JOCTUTAIOT 3HAYEHMA Vi = 5,35 M/c (nput Orp = 4,2 M3/c), moTEpH
Haropa B CUGOHE COCTaBAT ppumepHo 0,88..1,46 M (1pu
Cenp = 0,6...1) 6e3 yuera I0Tephb Hatropa B KOH(Y30pE MEPE TOPIOBBIM
ceyenvieM 1 nuddysope 3a TOPLOBLM cedenneM. 11osToMy cudoH B
IAaHHBIX yCIOBUSAX HEOKOHOMMYEH .

HPOEKTI/IPYK{T BOZIOBBITYCKHOC coopyXeHUe ¢ MEXaHUYEeCKUMHU 3a-
MOPHEIMU YCTPOXCTBAMMU.

Ilopadox pactema: 1. [IpuHAMAtoT KpyTioe BEIXOIHOE OTBEPCTUE -
aMeTpoM

DBle = 1,75 M, Wgx = 2:4 M2, VBBI\JnaX = 1575 M/Ca Veuix min = 0,88 M/C'
2. BBIYMCIIAIOT JUIMHY BEIXOTHOTO nudbhysopa
Ly = 8 (Doux — Dp) =8 (1,75~ 1,4) =2,8 m.

BrixonHoe OTBEpCTHE 3arfiyblisiercs mon MUHMMAIBHBIA ypOBEHD

BOZIBI B OTBOAAILEM KaHAIE HA BENYHHY, PABHYIO 5V§mx /2g, HO HE
MmeHee 0,2 M. B

IlIpy oTMeTke MUHUMAIBLHOrQ YpOBHSI BOIH! ‘LYBmin = [nHa
KaHala + Ay, (Tae {THa KaHata = S0,8'M, A, — MUHUMAJIbHas TIyOH-
Ha BOJIbI B KaHaJIE, Amin = 0,68 M), VB . =50,8 + 0,68 = 51,48 M

Haars min =5Vasocmin / (28)=5- 0,882 /19,62=02 w.

3a MUHMMAJILHBIA YPOBEHb BO/IbI B 0TBOJIALIEM KAHAJIE IPUHMUMAIOT
YPOBEHb, COOTBETCTBYIOIINHY [MOAYe 0)HOTO HACOCA.

3. Mcrnionp3yioT B KaYeCTBE 3allOPHKIX YCTPONUCTB CTAHAAPTHBIE 06-
paTHble KilanaHbl 6e3ynapHble Gllannepsie ¢ IKCIEHTPUUHOM MOBEC-
KOW U TUAPOTOPMO30M AMaMETPOM | .4 M u mivHoli 0,8 M. PacuetHoe
nasnenue 0,25 MIla, macca 2,58 T. KnanaHp! ycTaHABIMBAIOT HA Ha-
HOPHOM Tpy6OTIPOBONE HETIOCPEACTBe HHO e pefl, BHIXOIHBIMM AU Y-
3opaMi (cM. puc. 8.4). Jlia ynobCTpa mouTaxa v IEMOHTAXA Kiana-
HOB ITpelyCMaTPUBAIOT MOHTaXHble BCTABKM; KJIallaHbl PacIOJIaraioT B
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CTIeUUANIBHOM  KoJlonue [IMHOA L = lpe + logp i + hyn T lpe = 0,4 +
+0,8+0,5+0,4=2,1M (/. — paccTossHHE MEXIY CTEHKO} KOJIoALa U
qonaHua)

4. TIpMHUMAIOT MPUHY BOAOBBITYCKHOM KaMepHI, M,

byay = Doy +26=1,75+0=1,75 M,

rae b — 3amac MeXNy CTeHKOi 6LIKa M BLIXOOHEIM OTBEPCTHEM, 371ech b=10.

IHI/Ip]/IHa BOIOBEIITYCKHOI'O (1)p0HTa COOPYXEHUA, M,
Bma = bKﬂMn‘I‘p + b6 (n - 1):

TJIE 7, — YUCJIO HATIOPHEIX TPYGOTIPOBOMOB; bs — TOMIIMHA GbiKa, IPUHMMAEM 1 M;
Byn=1752+12—-1)=4,5um.

IIvpHHy BOXOBBITYCKHOM KaMephl NPUHUMMAIOT paBHOM IIMpHHE
BBIXOJHOTO OTBEPCTHUS IPU YCTAHOBKE CTAHAAPTHEIX 0OpaTHBIX KJlaIla-
HOB Ha HallOpHOM TpyOOIIpOBOAE Ilepel BBIXOAHBIM AUddy30poM U
TUJIOCKMX 3aTBOPOB; IIPH YCTAHOBKE KNANTaHOB-3aXJIO0TIOK IIPEAYCMATPH-
BAIOT 3aIlac MEXIY BBIXOAHBIM OTBEPCTUEM U CTEHKaMH ObIKa M AHULIEM
TSI pasMelleHUs YIUIOTHSIOIIUX 3JIeMeHTOB 3aXJI0IKH, 0064HO0 0,3 M.

Crnenyer cornacoBaTh pacCTOSIHHE B OCSIX MEXY BEIXOIHEIMU OTBEP-
CTMSIMM BOJIOBBIITYCKHOTO OFOJIOBKA M HaIlopHoro TpyboIIpoBoJa,
YMEHbIAs WU YBCJI]/I‘I]/IBB.H €ro.

B manHoM cnyvae by, = by + b= 1,75+ 1=2,75M.

PaccTossHue B cBETY MEXIY pr60rIp0BOI[aM]/I COCTaBUT by, — Dy, =
= 2,75 — 1,4 = 1,35 M, 4T0 BITOJIHE JOCTATOYHO [UIsI pa3MelieHust oOpaT-
HEIX KJIaIIaHOB.

5. TlpestycMaTpHBaioT IS pEMOHTA OGPATHBIX KIIAITaHOB PEMOHTHbIE
3aTBOPHI, TUIOCKME CKOJIb3sA1IME pasMepoM b = Dy, = 1,75 M M BEIcOTOM
1,75 M. TIpUHATEIE pa3Mepbl OTBEPCTUS COOTBETCTBYIOT HOPMATUBHLIM
TpeboBaHUAM. PeMOHTHEIE 3aTBOPHI pa3MeIL{aloT B I1a3ax, yCTpauBaeMbIX
B CTEHKaX BOMOBHINYCKHBIX KaMep, TMpyHa Ma3a 0,3 M, rmyouHa 0,25 M.

6. OnpenensioT NIMHY FOPU3OHTAJIBHOM YacTH YCIIOKOMTEIBHOIO
KoJlonua

Ly = (2..3) Dy = (2..3) 1,75=3,5...5,25 m.

IMpunumator L, =3,5M, J[mHa xonomua= [YB i1 — Msarimin —
- D, =51,48 — 020—1 75=49,53 M.

VCloKoUTeNbHELe KOJIOILIBI OBBEIYHO UMEIOT MIpSIMOYTOJILHOE OUep-
TaHMe B IUIaHe. BHavajie cOnpsraoT AHO KOJIOALA C JHOM OTBOJSLIEIO
KaHajlla HaKJOHHBIM y4acTKOM C o6paTHBHIM YKioHoM 0,2, coxpa-
HSISL IUMpUHY Kojogua By, = 4,5 M. JIlMHa HaKJIOHHOIO YYacTKa paB-
Ha S ({mHa xaHana —[ iHa xonoana) = 5 (50,8 — 49,53) = 6,35 M. Cteuku
KOJIOA LI BEpTUKAJIbHEIE. JIHO KOJIOA1a C AHOM KaHaJjia B IUTaHe CONpsira-
10T C IIOMOILBIO ITIEpEXOAHOI0 YYACTKA C LIEHTPaNbHEIM YTITIOM KOHYCHOC-
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TH 40°, IIIMHA KOTOPOTO
Lyep = (Byn — b)/ (28 20°) = (4,5 - 4)/(2- 0,363) = 0,7 m.

BepTukarneHeie CTEHKH YCIIOKOUTEIBHOTO KONO/II2 U OTKOCH OTBO-
JA10ero KaHajla CONpsDKeHBl 06paTHLIMU CTEHKAMU, pacrojaraeMbIMU
Toj1 YI7IoM 45° X ocU coopyXeHHUA. [lepexomHelit y9acTOK M HaYaJIbHYIO
YacTh OTBOJAALIETO KaHaJla 3aKpeIUISIOT XKeIe306€TOHHON! MOHOIUTHOM
06IMIOBKOM Ha IIMHE Ly, = (10...12)Agop, MPUHUMAOT L, = 14 M
(hgpope — TIIyOMHA B OTBOIALIEM KaHajie IpH GOPCHPOBAHHON TI01aye
CTaHLUH, Agope = 1,48 M).

7. IIpMHUMAIOT ITpeBHIIIIEHUE BEpXa CTeH COOPYXEHHU s Ha GOpPCUPO-
BaHHBIM YPOBHEM BOJIBI B OTBOJALIEM KaHalle 0,6 M.

8. IIpenycMaTpHUBaloT [yist BITyCKa BO3AyXa B HAIIOpHEIE Tpy6OIIPOBO-
JIBI M BBIITYCKA BO3MyXa M3 HUX TIpU OCTaHOBKE M ITYCKe HACOCOR Ha CTaH-
LMY BO3AYIITHEIE TPY6 I, TUAMETDP KOTOPLIX ONPEAEIISIOT IO TOIYCTUMOM
CKOpOCTH Bo3yxa 50 m/c.

IIpn 0, =4,2 M3/ IiaMeTp BO3RYITHOM TPyObi

Dyos ={Crp /(0,785 g0 ) =/42 /(0,785 50)=0,33m.

[puHuMaioT Dyyyy = 0,35 M (6MXKaR UM cTaHAapTHBIIM).

9. OnpenensioT TIOTEPH HAIIOpa B COOpPYXKEHUU KaK CyMMY IOTEPh
Hanopa npu O, = 4,2 M*/c:

B obparHoM kimanaHe D, = 1,4 M, K03pOUUUEHT CONPOTUBIIEHNS
ximanada { = 0,5

Vox =Orp/ (0,785-D§K)=4,2 /(0,785 : 1,42)=2,73M /¢,
Pox =Cox Vax /28=0,5-2,73% /19,62=0,19m;

B BEIXOMHOM a1 dy30pe, pasmepsl koToporo D, = 1,4 M, BEIXOQHOE
otBepcTHe Dy = 1,75 M 1ipu JUTHHE 2,5 M, Ly = O,TB

Vasx =Orp/ (0,7851)3,,1,( ):4,2 / (0,785 : 1,752)=1,75M /e,
hane=Caup Vaex / 28=0,2-1,75% /19,62=0,03n;
Ha BHIXOJ1 U3 TPYOOTIpoBoaa, Ly = 1
Prsx =Conx Vs / 28=1-1,75% /19,62=0,16m;
B GaccejiHe BopOBBINYCKa, {5,c = 0,8...1

Pae =Coac Ve /28=0,9-1,752/19,62=0,14 M.
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CyMMa IOTepEs HAaropa B BOJOBLITYCKHOM COOPYXEHUU
Th=0,19+0,03+0,16+0,14=0,52 M.

TIpumep 2. OmpenenuTs pa3Mephl BOAOBEINIYCKHOTO COOPYXEHUS ¢
IepeTMBHEIMU CTEHKAMM [JIs1 OpOCUTEIBHOM HacOCHOM CTaHIIMHU ¢ I10-
naueit 0,8 mM3/c.

Hcxoodnvie dannbie: TIpOIOIKUTENBHOCTE paboThl cTaHuu 3700 4 B
roa. Ha ctaHiMM yCTaHOBIEHE YeThIpe 11eHTPODEXKHEBIX Hacoca MapkKH
J1800-57 ¢ momayeit 0,2 m3/c. Boxy romarot 1ByMs ac6ecToreMEHTHBIMU
HaIOpHBIMU TpyOoIpoBoaaMu fMaMeTpoM 0,5 M. MakcuMasIbHBIA pac-
xon Tpy6orposoma 0,4 M3/c, MuruMabHEli 0,2 M3/c. OT cTaHIIMU BOza
IIOCTYIIAeT B OTKPHITHIA OTBOIAIIMIA KaHaJ TpaleyeuAaNbHoro Iore-
PEYHOTO CeUeHHUs C ITHPUHOHM 110 AHY b = 1 M, KO3 IUITMEHTOM 3aJI0Ke~
HUA otkoca m= 1. OTMeTKa MUHHMAJIBHOIO YpOBHS BOAH B KaHAaJle
63,37 M (paGoTaeT OUH Hacoc), MAKCUMAIBHOTO YpOBHS 63,63 M (pabo-
TalOT YeThIpe Hacoca), OTMETKA THa KaHasa 63,1 M.

Ilopadox pacuema: 1. OlipenesnOT IMaMeTp BHIXOAHOIO OTBEPCTHUS
HaIopHoro Tpy6onposoaa I, . 0 CKOPOCTH V= 1,5...2 M/C

Dy =y Omax1p / (0785 ) =4/04 /(0,785 1,5)=0,583m,

NMpUHUMAIOT Dy, = 0,6 M, Toraa v, = 1,42 M/c.

2. ComnpsraioT HalopHEI Tpybomnposoa (qdaMeTp 0,5 M) ¢ BEIXOX-
HBIM OTBepcTUeM (arameTp 0,6 M), paclIUPSIOIIMMCS KOHYcOM (IUd-
dy3opoM) mmuHOM 0,7 M. BOHOBEIITYCKHOM OrOJIOBOK B 3TOM cilydyae
MpeICTaBIISeET OO0 X ee306eTOHHYIO CTEHKY, B KOTOPO 3aMOHOIINY e-
HBl TOPU3OHTAJIbHBEIE BBIXOMHBIE AU GY30pH TPYOOIIPOBOAOB (CM.
puc. 8.8). 3ariybyieHHe BEIXOMHOTO OTBEPCTUS HAIIOPHOTO TpyOOIIpoBO-
Ja TION YypOoBeHb BOABEl B pe3epByape IIPUHMMAIOT He MeHee

Sv2 /28=5-1,422 /19,62=0,5m.

3. I[IpMHMMAIOT, YYUTHIBASE, YTO U3 KaXXJ0r0 HAIIOpHOTO TpYOOIIpOBO-
Jla Bojla IIOCTYTIA€T B OTHEIbHBIN NpUEMHLIN pe3epByap, IIpsSAMOYIOJb-
HYI0 B IUTaHe GOPMY pe3epByapa IIUHOM Lye, M MPHHOM Dyyy = 0,6 M.
OTMeTKY BepXHell ropM30HTaIbLHOM I'paHy CTEHOK pe3epByapa (rpebeHb
BOJIOC/IMBA) Ha3HayaloT Ha 0,07 M BBILIE MAKCUMAIILHOIO YPOBHA BO/IEI B
OTBOSALIEM KaHaJIE

LUTpe6Hs =V By + 0,07 = 63,63 + 0,07 = 63,7 m.
JIHO pe3epByapa cOBMEIIAIOT C HU30M BBIXOHOIO OTBEPCTHUS TPYOO-
IIPOBO/IA U AENAIOT €ro HAKJIIOHHBIM C IIOABEMOM OT HUM3a BHIXOTHOTO OT-

BEPCTHA TPYOOIIpOBOAa 10 AHA OTBOISILIErO KaHaIa.
4. Onpenensor WIMHY pe3epByapa Ly, UL 3TOrO 3a7at0TCs Haro-
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poM Ha rpebHe BofocinMBa Hy, = 0,2 M Y BBIYUCIISIOT HEOOXOAUMYIO VU -
Hy rge6H51 BOJIOCIIMBA TIpYM MAaKCHMAJIBLHOM pacxoie TpyGonpoBoma
0,4 m°/c 1o dpopmyie (8.16)

L=0/m\2g H}{*=04/047,1962-02%/2=214 v,

rae m — KoahdUIUEHT pacxoga;

m=0,44 (0,7 + 0,185 H,,/3,,) = 0,44 (0,7 + 0,185- 0,2/0,1) = 0,47

(8p — TOMUMHA TpeCHS BONOCNMBA C TOHKOH CTECHKOM, INpMHSTas M3 YCHOBHS 8,/
H,<0,6, 8,=0,1m).

Lies = (L — D) /2= (2,14 = 0,6)/2 = 0,77 M = 1,28 Dyyx < 4Dy

Pesepsyap nosy4aeTrcsi KOPOTKUM, TTO3TOMY IIPUHUMAIOT peKOMEH -
AYeMYIO JUMHY Lpe, = 4Dy
5. Haxonst Hallop Ha BOJOCIIMBE IIPY JIMHE [peGHS BOAOCTUBA

L= 2chs + Dy =2 4Dgx + Dy = 5,4 M,
Torma

2/3 2/3
Hyy :(QTp /mL2g ) - (0,4 /03.54, /19,62‘) =015Mm,
rae m=0,3 (cM. pa3z. 8.6) Tipu yaebHOM pacxone Bonocausa ¢ = Q/L = 0,4/5,4 = 0,074 M%*/c.

[pu pacxone Tpy6ornposoma 0,2 M>/c Hanop Ha rpe6ue Hy, = 0,09 M,
Torga 8y, = 0,06 M.

6. IIpyHMMAaIOT GacceliH BOMOBEINTYCKA ¢ OTKOCHBIMY CTeHKaMHM (KO-
3¢ GULIMEHT 3a10XKeHUA oTKoca m = 1), qHOo HacceliHa ropU30HTalbHOE,
OTMeTKa KOTOpOr'o paBHa OTMeTKe JIHA OTBoAsILero kaHana 63,1 M. Pac-
CTOSTHME MeXIy pe3epByapaMU NpuHUMaioT 2D, = 1,2 M, a oT Ilono-
IIBBI OTKOCA Baccelina 10 pesepsyapa Dy, = 0,6 M. Takum 06pasoM, 06-
1ag 1MpHHa GacceifHa ¢ y4eToM TOMUIMHBI CTEHOK pe3epByapoB 0,4 M
COCTABMT:

Bsae = Dy " 27 Dy 2+ 2D + 0,44 =52 M.

7. Il puHUMAIOT IpeBhillieHHe cTeHOK OacceiiHa Haj ypOBHEM BOIIBI B
pesepByape Ha 0,4 M, TOr1a OTMeTKa CTeHKy = [IpebHs + Hy, + 0,4 M=
=63,7+0,15+0,4=64,25Mm.

8. Teyenue Ha rpe6GHe pe3epBYapOB-BOMOCIMBOB SIBISIETCS HellO[-
TOIUIEHHBIM, TaK KaK OTMeTKa rpeGHS BBIIe OTMeTKU MaKCUMAIBHOTO
YpOBHS BOJBI B OTBOSIIIEM KaHalle, OHAKO COTIpsDKeHHe ITOTOKA, Iepe-
JIMBaloNiero yepe3 rpebeHb, ¢ MIOTOKOM B OTBOJSIIEM KaHale JOJDKHO
OBITH B BUIE HAABUHYTOTO THAPAaBIMYECKOTO MPBIKKa.

g atoro B GacceifHe 3a pe3epByapaMU ycTpauBalOT racUTelb, CO-
CTOSTIIIUI M3 ABYX psIOB 3yObeB: MepBLIN sl U3 KOCHIX B TUIaHe 3yObeB,
BTOPOJ sl — CIDIONIHOM 3y6-Iopor (cM. puc. 8.6). BricoTa 3y6a 3aBU-
CUT OT KPUTUYeCKON I'TYyGUHBI BOZIBI B CIMBHOM JIOTKE MEXAY pe3epBya-

305



pamu. [Ipu mopayve HacocHoit craHuuH 0,8 M3/c B cpenuuit T0TOK GyeT
nepeiauBaTbes 0,4 M3/c, M yaenpHLIA pacxon B HeM ¢ = 0,4/2D,,,, = 0,4/

1,2=10,33 m?/c.
Kpurtuueckas riay6uHa rmoroka B CIMBHOM JIOTKE th=3\/06612/ g§=

= 3,/1,1 0,332 /' 9,81=0,23 M, uto meHblIe IIyGMHE BoAb! B KaHaie. [Ipu-
HMMAIOT BBICOTY Kocoro 3yba ¢ = 0,35k, =0,35-0,23=0,08 M, yrona
MEXIly HaIlpaBJIeHHEM 3yOhEB U OCBHIO KaHajla 65°, paccTossHUe TEpBOTo
psizia 3y0beB oT TOp1IoBOM cTeHKH pesepByapa 0,5 D, = 0,3 M. Crromroi
3y6 (BTOpOM psii) pacliofiaraloT OT IIepBOro psAda Ha pacCTOSHUHM
5h., =5-0,23 = 1,15M, BelcoTa 3T0r0 3y6a ¢, = (0,6...0,8) ¢, = 0,06 M.
Taxum obpa3oM, MHa 6acceiiHa BOAOBLIITYCKA COCTABUT IIPUMEPHO
4,5M. bacceity BogoBeITycKa (IUHMpHHA Bg,. = 5,2 M) C OTBOISILIUM Ka-
HaJIoM (LLIMpKWHA I10 JHY 1 M) COMpATalOT NepeXONHEIM YYacTKOM C 1[€HT-
paJIbHBIM YITIOM KorycHocTH 40°, mmHo# 5,8 M. HavanmpHE yyacTok
OTBOMSLIETO KaHa/la 3aKpelUIIOT OT pa3MbiBa Xeae300eTOHHON 06U~
L10BKO# Ha jytuHe 6 M. TloTepH Hamopa B COOpYXeHUH CKJIaBBAIOTCS U3
MOTEPE HATiopa B BRIXOAHOM Iuddy30pe ¥ Ha BLEIXOAE U3 HETO, HAIlopa
Ha Bojiocnuse Hy,, MpeBHILLIEHNS TPeOHA BOJOCTIHBA Ha/l COOTBETCTBYIO-
LLIMM YpOBHEM BOJBI B OTBoAALeM KaHale. [1pU MakxcMMalTbHOM Iofaue
craHiuy 0,8 M3/c cyMMa noTeph Halopa

Pyon = (0,04 +0,1) + 0,15+ 0,07 = 0,36 m.
[Mpu MuHMManpHOM Mofaye craHuyMu 0,2 M3/c
hyon = (0,01 +0,03) + 0,09 + 0,33 = 0,46 m.

IIpumep 3. Onpenenuts pasMeph BOJOBBITYCKHOIO COOPYXEHHUS CU-
(OHHOrO TUITA I OPOCUTEIBHON HACOCHOM CTAHLIMM C MAKCUMAJILHOM
pacueTHo# nmoaaueit 9 mM3/c. Ha ctanMu ycTaHoBIEeHBI YeTHIpe Hacoca
Omn2-87 ¢ monaueit 3 M3/c (OAMH HACOC pe3epBHBIIN) KaXIBIi.

Hexoonvie dannbie; MUHMMAaTBHAS 1I0Ia4a CTAHLMH 3 M3/c, popCHpo-
BaHHag Tojada 12 M3/c. Bolly MomaoT Mo 4eTHIpeM Xele306eTOHHBIM
HAIlOpHbLIM TPYOOIIpOBOJAM NIUAMETPOM 1,4 M B OTKPBITHIN OTBOAAIIN A
KaHan TpaneleuaaIBHOoro MOMNepeyHoro ceueH!us © IUPpUHOM TI0 1HY
b =4 M, X023 PUIIMEHTOM 3UI0XKeHUS OTKOCOB m = 1,5. OTMeTKa MUHU-
MaJIBHOT'O YpOBHSI BOJHI B KaHalle 63,87 M (paboTaeT ofvH Hacoc), ¢op-
CHPOBAHHOTO YpOBH 64,77 M (pab0oTaroT ueTslpe Hacoca, Jyopc), OTMET-
Ka nHa KaHajia 62,96 M. PacueTHsli pacxon TpyboripoBoza &p =3 m¥/c.
Paccrostauie B ocsIX MeXIy TPYOOTIpOBOAAMH 2,6 M.

Ilopadok pacuema: 1. IIpMHMMAIOT HauGoee TPOCTYIO KPYTiyio (op-
MY ITOIIEPEYHOTO CEUeHUS ITPOTOYHOIM YacTU cHpOHa TMaMeTpoM 1,4 M,
PaBHBIM IMAMETPY HAIlOpHOTO TpyOoIlpoBoa (CM. puc. 8.5).

2. TIpoBepsIOT yCIIOBUA 3apsAaKU cHoHa NpU YIaxX HAKJIOHA BOCXOJM -
1elt M HUCXoasIIel BeTBe o = oy = 40° u D. .= 1,4 M mo popmyie (8.1)

306



Oup =g DE (0,53-0,170; /90)=
=19,81-1,4%°(0,53-0,17-40/90)=3,3 M/ c.

Pacxon 3apsiga nomyumiicst 6oJIbllle pacyeTHOTO pacxo/ia Tpyoorpo-
BOJIa, CJIEAOBATENBHO, CU(POH He 3apsaauTces. [[1s obecneyeHUs 3apsaKu
IIOTIEPEYHOE CeYeHH e cU(pOHA HYKHO YMEHBIINTD.

3. IlpuHuMaloT iuamMeTp ropiosoro ceyeHus D, .= 1,2 M (6muKait-
LM cTaHaapTHBIA TUaMeTp), Toraa

Qup =4981-1,2%7(0,53-0,17-40 /90)=2,29 M3 /<3 13 / .

CienosaTelIbHO, 3apsika cupoHa obeclieyeHa.

HyXHo OTMETUTE, YTO Jyulle 6pUI0 MPpUHATE D, . = 1,3 M, HO cTaJlb-
HBIX Tpy6 AMaMeTpoM 1,3 M HeT.

4, TlpuHMMAIOT paluychl 3aKpyIIeHUHA: TOpJOBOIO KOJIEHA
ro=2,5D; ., HIDXHETO KOJIeHa BOCXOIALIEN 1 HUCXOMALIEH BETBEH CH-
¢dona R=2D,_.

5. IIpuHUMAaIOT OTMETKY Iopora cidona Ha 0,2 M BEILIIE ypOBHSI BOIBI
B OTBOSIILIEM KaHalle TIpy pOpCUpOBAHHOM Moaye CTaHIIUM 12 M3/c.

'Topora cudoHa = [¢opcupoBaHHoro ¥YB + 0,2 = 64,77 + 0,2 =
= 64,97 M.

6. YcTpauBaloT Ha BOCXOIAIIEN BETBY cH(pOHA KOHPY30pP WIS Iepe-
XOlla ¢ AMaMeTpa HAIIOPHOTO Tpy6onpoBoa 1,4 M Ha AMAMETD CEUCHUS
Bocxopasiei BeTBU 1,2 M, utMHa xoHdy3opa 1 M.

7. IIpuHMMAIOT BEIXOMHOE OTBepCTHE C(OHA KpYTIIoi GopMEL JIua-
MeTp BEIXOZHOIO OTBEpPCTUS BEIYMCIAIOT 110 CKOPOCTH BEIXOAA 2 M/C

Dy = 0rp/ (0,785 V gy ) =4/3/(0,785:2) =1,38 w.

Npunumaior Dy, = 1,4 M, v = 1,95 M/C.

8. Cormpsirator Hucxous{mym BeTBb cn¢)0Ha JMaMEeTPOM ITOIIEpEYHOTO
ceyeHus 1,2 M ¢ BRIXOMHBEIM OTBEpCTUEM IMaMeTpoM 1,4 M 1u(pdy3opoM
IUTMHOM 1,4 M, yroi xoHycHoctH 8°. uddy3op pacrnosnaralor ropu3oH-
TILHO HENOCPECTBEHHO 332 HMXHMM KOJIEHOM HHUCXOIALIEH BETBU.
BrixonHsie 11 dy30phl 3aMOHOIMYMBAIOT B BEPTUKAIILHOM XKenez00e-
TOHHOM CTEHKE.

9. 3ammy6ngioT BRIXOMHOE OTBepcTHE CM(POHA IOI MUHUMAJIBHBIA
YpOBEHbL BOALI B OTBOASIIIIEM KaHaJle Ha [T CKOPOCTHBIX HAIIOPOB

Pogrn =5 Vaux / 28=5-1,952 /19,62=0,97 m.

_10. Beryucnsror oTMeTKY IHa K0s10/11a (6acceiiHa) BOTOBBIITYCKa
Jnua Gacceitna = (VB — Hearn — D = 03,87 — 0,97 —1,4=61,5M.
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11. OnpenensioT IMMpUHY KOJIOa1[a BOZOBBIITyCKa (110 pUc. 8.4)
Byn = boe (M — 1) + Dy = 2,6 (4 — 1) +1,4=9,2 M,

e boc — PACCTOSHUE B OCSX MeXIy TpyGollpOBOmaMH, boe = 2,6 M; Hyp — YUCIIO HaIlop-
HBIX TPY6OIIPOBOIOB, iy, = 4

12. TIpMHMMAOT HayaJbHYI0 4YacThb JHA KOJIOALA JUIHHOM
2Dy, = 2,8 M TOpU30HTaJIbHOM. Jlajiee qHO ycTpauBaeM ¢ 0OpaTHBLIM VK-
JioHOoM 0,2 U1 cCONpsDKeHU s ¢ ZHOM OTBOJSILErO KaHala. JIIMHa 5Toro
yyacTka pasHa 5( [ mHa kxaHala— [ gHa OacceitHa) =5 (62,96 —
—61,5)=7,3 m. llIupuHa K001 37eCh [TOCTOSHHA:

Byn=92Mm.

13. Corp4ralor B IlaHe KOJIOgell BOAOBBIITYCKA C OTBOISIIIUM KaHa-
JIOM LIMPYHOM 10 HY 4 M 1epeXOgHEIM YYaCTKOM C YTJIOM KOHYCHOCTH
40°. ITMHa 3TOro yyacTkKa

L yep=Bogn—b / 2tg 20°=9,2-4 / 2.0,363=7,16 M.

14. YcrpausaioT cTeHKH 6acceifHa OTKOCHBIMU ¢ KO3(§pHUIIMEHTOM
3ayI0XKeHUs OTKocoB ,5. OTMETKyY BepXa cTeH BOJOBBIIIYCKA IpUHUMa-
10T 65,27 M, uTo Ha 0,5 M BbIIlIE OTMETKM MAKCUMAJIBHOTO YPOBHSI BOHI.
HavanpHylo YacTs OTBOAAIIEr0 KaHala 3a1IM1NAal0T OT pa3MbIBa XeEI€30-
OGeTOHHOM 00JIMIIOBKOM Ha MIMHE 16 M.

15. YcTaHaBnMBarOT IS CphIBa BaKyyMma B CU(OHAX IIpH OCTAHOBKE
HAacOCOB KJIaIlaHbl CpbIBA BAKYYMa FMAPOMEXaHUUECKOrO AEHCTBUS WIHU
IUJpaBIUdecKue KitanaHsl (cM. puc. 8.7, 8.8).

I'iapaBnIMYecKMii KiIarnaH cpblBa BaKyyMa IIpOUIE 10 YCTpOHCTBY U
HazexHee, HO MOXET OBITh IpUMEHEH ITPpU YCIIOBUU

(Aan + A}Ioiip) > A}L

rae AH — amruTyna KoneGaHuii ypoBHeit Bonbl B OTBOIALIEM KaHalle, AH = 0,9 M; AH,,
¥ AH g, — Tlepenaibl YypoBHeH, KOTOPLIE YCTAHABNMBAIOTCS B CTaKaHe KilallaHa IpH Mps-
MOM Y 06paTHOM JBMXeHUY Bojbl B coHe.

[IpepsapurenbHo 3HaueHUue (AH, + AHys,) 3aBUCUT OT CKOPOCTH
nmotoka B ropile cudoHa (cM. puc.8.9). Ilpu ckopoctu

Vio=0rp/ (0785 DX )= 3/(0,785-122)=2.65 M/c, (AHyy + AHogy) =
=0,3+0,75=1,05Mm.

Takum obpasom (AHy, + AHys,) > AH= 0,9 M, M03TOMY TMIpaBIM-
YeCKUH KamaH CphIBa BaKyyMa MOXeT ObITh HCITOIB30BaH. bojiee TOUHO
3HauyeHve (AH,, + AHg,) onpenensioT o popmyiam (8.7) u (8.8).

16. BBIUMCIIIIOT [TOTEPU Hamopa B CU(OHE BOLOBBITYCKA, KOTOpPbIE
CKJIaIBIBAIOTCS U3 [TOTEPh: B HIKHEM 0TBoze 40°, D= 1,4 M; KoHYy30pe
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iuHON I M, Dy = 1,4 M, D, = 1,2 M; ropnoBoM KosieHe 80°; HUXHEM
OTBOAE HUcXOoAsAILEeN BeTBM 40°, D = 1,2 M; B BRIxogHOM quddy3ope 1 Ha
BeIXOzie U3 Hero. CyMMapHbIi KooQGUILIMEHT COPOTUBAEHUS COCTABUT

MPUMEPHO | OTHOCUTENBHO CKOPOCTHOIO HAIIOpa B FOPIOBOM CEUeHUH.
Tlotepu Hamopa B cudone

Feuy =Cenp VEc / 2q= 12,652 /1962=036m.
Tlorepu Hamopa B 6acceliHe BOIOBbITycKa
Peae =Cae Vi /28=0,9-1,95% /19,62=0,17m.

CyMMa noTepb HaIlopa B COOpYXeHUU
Zh= heyp + heae = 0,36 + 0,17 =0,53 m.



FMasa 9

TEXHUKO-9KOHOMMNYECKUWE PACHETDI
N OPFAHN3ALINA SKCTUTYATALIMN
HACOCHbIX CTAHLUUN

TexHUKO-2KOHOMUYECKHE pacuetbl OGOCHOBBIBAIOT 1ienecooGpas-
HOCTB IIPOEKTUPOBAHUS HOBBIX MU PEKOHCTPYKIMU AEHCTBYIOIMX BO-
NOXO3IMCTBEHHBIX MU METMOPATUBHELIX CUCTEM MJIM MX COCTABHEIX Yac-
teil. Ha ocHOBe 5TUX pacdeToB NIPUHUMAIOT PELLEHUE O CTPOUTENBCTRE
MM PEKOHCTPYKIMU paccMarpuBaeMbIX OOBEKTOB, BEIOMpPAIOT HAanbo-
Jiee ONITUMAJIBHBIE TEXHUUECKUE pEILIEHMS II0 OOBEKTY B LIEJIOM U T10 OT-
JIeNLHEBIM COOPYXKEHUAM, BXOISIIUM B HETO.

B npakTtuKe BOROXO3SHCTBEHHOIO CTPOMTENBCTBA MPUMEHMIOT iBa
BUJI2 TEXHUKO-3KOHOMHYECKMX pACcUETOB, 3aKIIOYAIOIIMXCS B ONIpene-
JIEHUU:

ob111e il (a6CcONIOTHON) 3KOHOMUYUECKON 3(D(DEKTUBHOCTU KATIUTAIIb-
HBIX BROXeHu} K B cTpoutenhcTBO OOBEKTa. ISl 3TOr0 BEIYMCHASIOT
KOMILJIEKCHBIH [TOKa3aTeAb peHTa0EIBHOCTA CTPOUTENBCTBA U SKCILTYA-
Tauuu o6bekTa E, KOTOPBIA cpaBHUBAIOT C COOTBETCTBYIOIMM HOpMa-
TUBHLIM ITOKa3ateeM £, YCTAaHOBAEHHEIM I/l IAHHOU OTpaciy X03sii-
CTBa;

CPaBHUTEIBHON KOHOMUYECKON 3(PHEKTUBHOCTH KallUTaNbHBIX
BIOXEHUN KB cTpOHUTENHCTBO HECKOABKMX BAPUAHTOB OJIHOTO U TOTO
K€ 0OBEKTa UIIM BXOJSAIIETO B HETO OTNEILHOIO COOPYXEHUS. B 3TOM
ciyvae JJid KaXJA0ro BapuaHTa KOMILIEKCHOTIO ITOKa3aTena pacCYUThI-
BAIOT IpUBENCHHBIE 3aTPaThl 3, MUHUMANbHOE 3HAUEHUE KOTOPHIX CO-
OTBETCTBYET ONTUMANLHOMY BApUAHTY TEXHUYECKOTO pELICHUS.

IIpu npoexTMpoBaHUY U p€KOHCTPYKIIMY HACOCHBIX CTAHIIMH Yalle
BCETO IIPUMEHHIOT BTOPOY BUJI TEXHUKO-3KOHOMUYECKUX pACUETOB, TaK
KaK HacOCHEIE CTAHI[MU SBJSIOTCS HEpAa3phIBHOM YacThIO BOAOXO3SM-
CTBCHHON UM MEJTUOPATUBHOMN CUCTEMEI, ¥ OGBIMHO UX HE paccMarTpu-
BAIOT CaMOCTOSTENBHO JUTS OLICHKY a6COMIOTHON KOHOMUYECKON a¢h-
dexrusHOCTH. [IpMMEHSIA BTOPOU BUJ TEXHUKO-IKOHOMUUECKUX pac-
YETOB, MOXHO OLIEHUTh, HACKOJIHKO OJIMH BapHMaHT TEXHUYECKOTO pellie-
HuA 3¢ dekTuBHee Apyroro. Bropoll BapuaHT [Ipouie, YeM NEPBBIA, U
ynobHee JUisl pOeKTUPOBIIMKA KOHKPETHBIX COOPYXKEHUI, HETIOCpe -
CTBEHHO HE CO3a0IMX NMPORYKLMIO, peanusanyd KOTOpoi IIPUHOCUT
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MPUOBUTL — YUCTBIN Aoxoa. Mcronb3ysd pacyeTtsl O METOLY CPaBHU-
TeJIbHOM DKOHOMUYeCKOM 3G deKTUBHOCTH, MOXKHO pelluaTth cliefyloliue
TeXHUYeCcKUe 3aaum:

1. BeIGpaTh BOROUCTOYHUK, MECTO BOfi03abopa, Tpaccy BONOIIONaUH,
JUCNIO 30H KaYaHU S M HACOCHBIX CTAHI[UH TSI OPOILIEHUS MJTU OCYUIEHM S
3aIaHHOI0 3eMeJIBHOI'O MacCcuBa.

2. OnpenenuTb MECTONOJOXEHHME 3MaHMS HacOCHON CTaHIUHU IO
Tpacce BOAONORAYU, TO eCTb HAWTU ONITUMAJIBHBIE JJIMHEL IOPOrOCTOs -
IIUX COOPYXEHUH — TOABOJSLIETO KaHala U HalOpHBIX TpyGOIIpOBO-
JIOB.

3. OGocHOBaTh KOMIIOHOBKY y3lla Y B3aUMHOE pacIloioXeHHe OT-
NENIbHBIX coopyXeHuit. HarpuMep, cOBMecTUTh 3i1aHUE HACOCHON CTaH-
1IMHU € BOJ032a60pHBIM COOPYKEHUEM UM PACITOJIOXUTD X pa3fiebHO.

4. O60cHOBaTh YUCAO, HOMEHKIIaTypy U pa3MenieHue HaCOCHBIX ar-
peraTosB B 3IaHUU CTAHI[UU.

5. BuiGpaTh cxeMy coetMHEHUI HACOCOB ¢ HAITOPHBIMHU TPYGOIIpOBO -
JIAMU, OITPENESIUTE Hauboee dKOHOMUYHEIE IMaMeTphl TpyOOITpOBOI0B
U MaTepuall, U3 KOTOPOro OHM U3TOTOBJIEHHI.

6. O6ocHOBaTh HEO6XOUMOCTB IIPOU3BOJICTBA HOBBIX BUIIOB 060DYy-
JIOBaHUS, MaTepUAJIOB ¥ KOHCTPYKIUH.

7. OnpeneuTs ONTUMAJIBHBIE pa3Mepbl U KOHCTPYKTUBHbBIE pellle-
HUS [10 OCHOBHLIM U BCTIOMOTaTeIbHbIM COOPYKEHUAM.

8. O6oCcHOBATh 11E71ECO00Pa3HOCTL CTPOUTENBCTBA COOPYKEHUH Ove-
pPensIMHU C OlpejielieHueM ONTUMaIbHBIX CPOKOB BBOJIAa B CTPO# TTYCKO-
BBIX OOBEKTOB.

YnoMmsaHyTHIE BBllIE 33a4y PelllaloT Ha caMOil paHHel craguu mpo-
eKTHUpOBaHUs. BMecTe ¢ 9KOJTOTMYECKMMHU U COLMAIbHBIMU [IpobieMa-
MU OHH (POPMUDYIOT MPUHIMITUATIBHYIO TEXHUIECKYIO TIO3UIIUIO I10 Bee-
MY Y311y HACOCHOM cTaHI[MHU B 11eI0M. B nanpHeineM NpuHATEIE Ha 9TOM
aTane poeKTUPOBaHUS pelleHUs B 3HaUuTeIbHON Mepe OynyT onpene-
JISTh 00beMbl KalTUTAIOBIOXEHUA, TPyIOEMKOCTDb CTpPOUTENBCTBA, 3aT-
paThl Ha PKCIUIYaTaIuI0, HaieXXHOCTh M yAOOCTBO O6CTYKUBaHMA ITPO-
eKTUpYEMOTO OOBEKTA.

O0peM pacuyeTHBIX paGoT OUeHb BEJIMK, TaK KaK Ha0o pacCMOTPETh
GOJIBIIOE YMCIIO BApMAHTOB TEXHUUECKUX pellieHU A, YTOObI IIPUHAITH
onTUMaibHblil. 11oaTOMy npu NMpoBeneHUU TeXHUKO-SKOHOMMUEC-
KUX pacueToB 3¢peKTUBHO ucmoib3oBaHue DBM. DTo MO3BOAUT
MPUHUMATh JOCTaTOUHO 060CHOBaHHEbIE TeXHUYECK U E pellleHUs B KO-
POTKME CPOKM U C MUHUMMANBHOMN 3aTpaTO UHTEILIEKTYaIbHOTO TpY-
na. ITpumeHenue BBM abhdekTMBHO U B yueOHBIX 3aBedeHUSIX NIpU
BBHITIOJHEHUU B OrpaHUUYEHHbIE CPOKU KYPCOBBIX U AUTLIOMHBIX I1PO-
EKTOB.



9.1. CPABHUTEJIbHAA 3KOHOMUYECKAS 3OOEKTUBHOCTb
KANUTANbHbIX BITOXEHUN

IIpu comocTaBleHUN BapHaHTOB BO3MOXHBIX TEXHUUYECKUX pellle-
HUN 10 CTPOUTEJLCTBY HOBBIX WJIM PEKOHCTPYKUMUA NEWCTBYIOLIUX
0OBEKTOB UJIH COOPYKEHUI, BHEIPEHUIO HOBBIX BUIOB 000PYI0BaHUS,
MEXaHU3MOB, MAaTepUANOB, TEXHOJIOIMYECKUX IPOLECCOB MO METOIY
CPaBHUTEJIBHON 3KOHOMMWYECKOM 3 (PEeKTUBHOCTH KPUTEPUEM ONTH-
MAaJIBHOCTU SBJIIETCAd MUHUMYM MPUBEICHHBIX 3aTpaT, KOTOpHIE OIpe-
NEJISI0T o (popMyIie

3, = B K, + U, CRY)

rae 3, — MpUBEIEHHBIE 3aTPaThl 110 paccMaTPUBAaEMOMY BapHaHTy «a», p.; E, — HopMma-
TUBHBEIH  KoapPuuueHT 3(hEOEKTUBHOCTH KaNUTAIBHBIX BJIOXEHWH, NPUHUMAIOT
0,07...0,15 (mo 1990 t. obbruno E, =0,12), £, =1/T, (T, — HOpMaTUBHEIA CPOK OKyTlae-
MOCTHU KalWTAITBHBIX BIOXEHUH, JIeT); K, — KaNnuTalbHbie BIOXEHMU B CTPOUTEILCTBO
0o6BEKTa MO BapUAHTY «a», p.; M, — eXeroaHble NPOU3BOACTBEHHBIE (3KCIUTyaTalMOH-
HBIE) 3aTpaThl (U30EPXKKHU) IIPH SKCIUTYaTanuy oOBEKTA IO BAPMAHTY «a», p.

CornacHo dopMyite (9.1) KanTUTaNbHBIE BIOXEHUS U 3KCTUTYaTaI[U-
OHHBIE 3aTPaThl KaK Obl paBHOMEPHO pachpelesieHbl B TeUeHHEe BCEro
CpoKa oKyIiaeMocTH. Ecnu e KanmuTajbHble BIOXEHMS Y CpaBHUBAe-
MBIX BapMaHTOB PaccpeloTOYEHHI IO FoJaM CTPOMTEILCTBA HEPaBHO-
MEPHO U PEATM3YIOTCA B pa3Hble CPOKH, & eXKETrOqHbIE 3aTPaThl MEHSIOT-
¢4 BO BPEMEHM, TO NPUBEIeHHDBIE 3aTPaThl, MOJYYEHHEIE IO (hopMyJie
(9.1), IpUBOOAT K CONMOCTABUMBIM 3HAYEHUAM, YMHOXUB MX Ha Iompa-
BOYHBIN KO3(D(DULIMEHT,

B=1/(1+ Eyn)', 92)

roe E,, — HOpMaTUBHBI KO3(h@MULUUEHT U NpPUBEACHUS Da3HOBPEMEHHBIX 3aTpaT
(Eyrn =0,08 nns neprona go 1990 1.); # — nepron BpeMeHU NNPUBEACHUS B Tofax, paBHbLH
Pa3HOCTU MEXAY TOIOM, B KOTOPOM OCYLIECTBIAIOTCS 3aTPaThl, U TOIOM, K KOTOPOMY KX
NPUBOAT.

IIpu cpaBHEHUH BApUAHTOB C pa3HBIM CPOKOM CIIYKOBI, €CJIU 3Ta pas-
HU1a cocTapiisieT 6osee 30 %, To Hapsiay ¢ popMyoif (9.2) MCIIONB3YIOT
JOMOJIHUTENIBHBIE COOTHOIIIEHUSA, 00eCTICUUBAIOIIME CPpaBHEHUE Bapu-
AHTOB B COITOCTaBUMOH (popMe.

IIpu cpaBHEHMM pa3IMYHBIX BapUAHTOB MOXHO YUHUTBHIBATH Kamu-
TAJILHLBIC BIIOXEHUS U €XEroJHble 3KCIUIyaTallMOHHBIE 3aTPaThl JIULIb
TEX DJIEMEHTOB COOPYXEHU, KOTOPHIE MEHSIOTCS IO BapUaHTaM.

IIp1 TeXHUKO-IKOHOMUYECKUX pacueTaX BapUaHTOB HeOGXOIUMO
YUUTBIBATH CTOMMOCTD 3€MJIU, OTUYXIaeMOM ITOI COOPYXKEHUS Hacoc-
HOWM CTaHIWNY, a TAKKe 3aTPaThl Ha COXpaHECHHUE WX YIYUllleHUe AKOJIO0-
TUYECKUX, XO3IUCTBEHHBIX U COLIMAILHBIX YCIIOBUIM OKPYKAIOIIETo paii-
OHa.
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9.2. KAMUTANBbHbIE BNOXEHUA U EXXETOAHbIE
SKCMNMYATAUNOHHDIE 3ATPATbI

KanurtanbHble BIOXEHHs — 3TO 3aTPaThl B pyoOIIsX (MU APYTHX NeHeX-
HbIX eJMHKLIAX) HAa IPUOGpeTeHUE TUIPOMEXaHMUECKOr0 U SHepreThuyec-
KOro o0OpyIOBaHMs, TPaHCIIOPTUPOBKY OOOpYHOBaHMUS U MaTepUalIoB,
CTPOUTENLHO-MOHTAXHEIE U ITyCKOHANAMOYHBIE paboThl, a TakKXe ApyTHe
BUJIBI 3aTpaT, CBSI3aHHBIC CO ciayeil HacOCHOM CTaHIIMM B SKCIUTyaTaI[HIo.
TIpu ollenKe sKoHOMUIECKOI 3D (PEKTUBHOCTH CTPOUTENILCTBA HACOCHOM
CTaHILIMM Pa3IUYaIOT: CMETHYIO CTOMMOCTh CTPOMTENILCTBA (MPSMBIE WITU
JIOKJTBHBIE 3aTpaThl) BCEX 0OBEKTOB OCHOBHOIO TIPOU3BOCTBEHHOTO Ha-
3HaueHWs (3RAHUSA HaCOCHOM CTaHIMHK, HATIOPHEIX TpyOOIpOBONOB, BOJO-
BBIITYCKHOIO COOPYXEHUS U T. I.) ¥ MOJHYIO CMETHYIO CTOMMOCTh BCETO
y3/1a HAaCOCHOU CTaHLMU WIM KaUTaTbHbIE BIOXECHUS B HEro, YUUTHIBAIO-
11iKie BCe BUBI 3aTpaT Ha COOPYXEHHUE U CAATY Y31a B 3K CIUTyaTalHIo.

TlepBBIil BUJ CTOMMOCTH COEPXUTCA B TOKAIBHBIX CMeTax Ha OT-
NeJbHBIE COOPYXeHU y3a. JJIsl 3TOro MOXHO UCHOAb30BaTh IIPOEKThI-
aHaNory WM NpAMOM cUeT 1o YyepTexkaM 00beKTa U CIPaBOYHBIM JaH-
HBIM IT0 CTOMMOCTH 00OpYIOBaHUSA, MaTEpHANOB U OTHEABHBIX BUIOB
pa6oT. JoKHBI ObITh YITEHbI TAKKE MECTHBIE YCIIOBUS CTPOUTEIBCTBA U
3KCIUIyaTallMy HACOCHOM CTaHLIUH.

Ha mpakThKe 4acTo UCHOJNB3YIOT UMEIOIIUeCs pacUeHKH 10 YKPYII-
HEHHBIM BUJIaM paboT WY ITOKA3aTessIM CTOUMOCTU CTPOUTENBCTBA OT-
NeJTBHBIX 00BEKTOB MJIM UX cOcTaBHBIX yacTei. Takoii crtoco6 cocTapie-
HUS CMeT NPpeAnoYTUTENIeH B Y4eGHOM Mpolecce MpY KYpPCOBOM U AUII-
JIOMHOM IIPOEKTUPOBAHUH B HEJISIX SKOHOMHU BpeMEHH ¥ CTYJICHTOB.

KpoMe CcMeTHOIT CTOMMOCTH COOPYXEHUIl OCHOBHOIO IPOU3BOMI-
CTBeHHOro Ha3sHaYeHUS B CMETHOM CTOMMOCTH JOJIKHBI OBITh YUTEHBI U
JOTIOJHUTENBbHBIE 3aTpaThl, He MPSIMO CBA3AHHBIC CO CTPOUTENBCTBOM
HacOCHBIX cTaHUM. K HUM OTHOCSTCA pacXOapbl IO ITPOEKTHO-U3bICKa-
TeNBCKUM paboTaM, TIOATOTOBKE KaipoB, COACPXKAHWIO AUPEKIIMH, TTON-
FOTOBKE TEPPUTOPUH CTPOUTEIBCTBA, COOPYXKEHUIO OOBEKTOB MOACO6-
HOT0, 3HepreTHUECKOro U TpaHCIIOPTHOrO Ha3HaYeHUs], YCTPOMCTBY BO-
LOIPOBOA, TeIIOGUKALINY, KaHATTU3al MU, 651aroycTpOMCTBY ITpUCTaH-
UMOHHOM TEPPUTOPHH, CTPOMTENLCTBY U CHOCY BpeMEHHBIX 3[aHUH U
COOPYXeHMI, Mpoure paGoThl M 3aTpaThl. Bce STH BUABI pacXo0B peria-
MEHTHPYIOTCS COOTBETCTBYIOUTIMMU HOPMaTUBHBIMH IOKYMEHTaMH,

g KypcoBoro ¥ HUIUIOMHOTO TIPOeKTUPOBAHWA JONONHUTEIbHASL
CYMMa pacXofoB Ha 3TH LeJH B IEPBOM NPUOAVKEHUN MOXeET OBITh
MIPUHSTA B IpoLeHTax 0T CMeTHOM CTOUMOCTU cOOPYKEHUM OCHOBHOTO
TIPOU3BOACTBEHHOI0 Ha3HaYeHU: JUIA €BPOIEiCKON YacTH CTpaHbl —
535, ropHsIX paiioHoB Kapka3za U Cpenueit A3uu — 60, a3UaTcKoi yacTu
cTpaHBl — 63, paitoHoB, pupaBHeHHBIX K KpaitHeMy CeBepy, — 95 %.

TaxuMm 0Gpa3oM, KaNUTaNbHBIE 3aTPATHL — 3TO CyMMa JIOKAIBHBIX
3aTpaT Ha COOpYXeHHe 00BheKTOB OCHOBHOIO IPOU3BOJCTBEHHOIO Ha-
3Haye HUA IUTIOC NOTTOIHUTEILHBIE 3aTPaThl, HENOCPEICTBEHHO He BKIIa-
JbIBaeMble B CTPOUTEIBCTBO 3TUX OO BEKTOB.
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ExeronHple 3KCIUIyaTaLlMOHHBIE PACXOMNBI ISl HACOCHBIX CTaHLMMA
BKJIIOYAIOT CJICAYIOIKEe BUNLI 3aTParT:

aMOPTU3AIMOHHBIE OTUMCIIEHUS Ha I10JIHOE BOCCTAHOBJIEHUE U pe-
MOHT 000PYROBaHUA U COOPYKEHU;

OIIATy 3a AMEKTPOIHEPINIO, NOTPeOIIeMYI0 HACOCHOM cTaHLMeH (B
TOM 4McIie N0 2 % Ha cOGCTBEHHBIEC HYX/IB);

Ha coJiepXaHHUe KCILyaTallMOHHOTO MepcoHaa;

Ha cMa304Hble MaTepUabl, KyJIbTYPY U OXpaHy Tpyaa U Bp.

OTH BUbl 3aTpaT periaMeHTUPYIOTCA COOTBETCTBYIOILIMMH HOPMa-
TUBHBIMH QJOKYMEHTaMHU ¥ OTpacie BBIMU clipaBouHUKaMHU. I ux pac-
yeTa UCIOJB3YIOT TAKXKe pasIMYHble METOMUKHY, B TOM YUCIIE U3JIOXKEH-
Hble paiee.

9.3. CBA3b TEXHUKO-3KOHOMUYECKUX PACHETOB
C COCTOAAHUEM 3KOHOMUKU

Db PeXTUBHOCTL TEXHUKO-3KOHOMHYECKUX pPacyeTOB HeNocpen-
CTBeHHO CBg3aHa ¢ COCTOSHMEeM 3KOHOMUKU. Eciiv oHa cTabWiibHa, oc-
HOBHEBIE OTpaciiy e cOalaHCUPOBaHbI U 00BEM IIPOU3BOACTBA BO3pacTa-
eT, a ceBeCTOMMOCTD BBIITYCKAaeMOM MPONYKIIUM CHUXKaeTes, TO pe3yilb-
TaThl TEXHUKO-IKOHOMHUYECKUX pacyeToB SIBAIOTCS Hanbojiee 0OBEK-
TUBHBIMHU ITOKa3aTeJIIMM KadecTBa IIPOEKTOB, MX TEXHHYECKOIO
COBEPILIEHCTBA, CHOCOOCTBYIOIIETO HAYYHO-TEXHUYECKOMY IIpOIpeccy
Bcero 0611ecTBa U HOBBIIIEHUIO ero 61arococTosHUA. [IpU 9ToM 0cHOB-
HBle CTOMMOCTHBIE OKa3aTeJIM 32 NpUOGpeTeHHOe 060pyNoBaHUEe, Ma~-
TepPUATLI, PasIUYHble BB paboT, YCIYTH U3MEHSIOTCA CPAaBHUTEJILHO
MemieHHo. HopMaTuBHBIE KO3(PPUILIMEHTH M peKOMEHIALUHU Yalle Bee-
T'O He U3MEHSIIOTCS 110 HECKOJIBKY JIET.

ITocKoJIbKY 9KOHOMUKOM [0 CUX ITOP YIIPaBJIsUIA UCHTPAIU30BaHHO
(TocynapcTBo), TO LIeHb! U HOPMaTH BHEIE TOKa3aTeJIY GbUIM AOCTATOYHO
YCTOMYHUBLL, ¥ UX MOXHO ObLIO ITPOTHO3UPOBaTh Ha MHOTIO JIET BIIEPEN.
OnHako IogBHWJIACH OOBEKTHBHAasS HEOOGXOMMMOCTh KOpEeHHOW mHepe-
CTPOMKY 9KOHOMHUKH — TePeXof ee OT LIeHTpaIUu30BaHHO! (POPMBI YII-
paBJIeHUs K pbIHOYHOM.

JIJIs1 OLIEHKH cpaBHUTEIbHOM 3KOHOMUYecKo# 3(h¢deKTUBHOCTH Ka-
MUTANILHLIX BJIOXEHUH B y4eGHBIX LIEJSIX MOXHO UCIIONb30BaTh GOpMY-
ay (9.1). IIpu aToM ocHOBHas CJIOXHOCTh 6YNeT 3aKII0YaThed B Ipa-
BWJIBLHOM BBIGOpE LieH 3a MpHoOpeTeHUe MaTepUaloB, 060pynoBaHuUd,
BELIIOJIHEHUS pa3/IMUHBIX BUROB paboT U yeJIyT, Ha3HaueHUU HOpMaTU B-
HOro cpoKa okymaeMocTH T,. Hano cpa3y oTMETUTB, UTO 3TH KaTeTOpPUH
1IeH U CPOK OKYTIaeMOCTH B OTVIMYME OT ITPOUUIBIX JIET AUPEKTUBHO He
yCTaHaBJIUBAIOTCS. B yeI0BUAX pblHKa OHM 3aBUCAT OT PETUOHA, re Oy-
YT CTPOMTD IIPOCKTUPYeMBIii OOBEKT, OT BpeMEHU CTPOUTENILCTBA, XKe-
JIAHUI M BO3MOXHOCTe ! 3aKa34MKa U UCTIOIHUTE IS, COCTOSAHUS (pUHAaH-
COBOW 0O6CTAaHOBKM U T. A. KaXIblif TON 3TH YCJIOBUS MOI'YT CYLLIECTBEHHO
MEHSIThCA.
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TeXHUKO-3KOHOMUYeCKHE pacyeThl Ha OCHOBe (hopMYJIbI (9.1) Mox-
HO BECTH 110 TPEM BapHUaHTaM:

I — Bce UeHBI 1 HOpMAaTUBHBIE JAHHBIE IPUHUMAIOT g IIepUOaa
no 1985 r., xorna oHu GBUIM OTHOCUTENBHO CTaGUNLHBL B aTOM cny-
4yae KOHKPETHBIE TEXHUYECKHE pelleHUs MOTYT OBITh GJIM3KU K OITHU -
ManbHBIM. OHaKO 06111e S5KOHOMUYECKUe MoKa3aTe i IIPOEKTUpPYe -
MOTO 00beKTa 6YNYT UMETh aOCTPaKTHBIN XapakTep. Y HUX 6yneT oT-
CYTCTBOBaTh CBI3b C aHAJOTMYHBIMU peaIbHBIMU MOKa3aTelgaMU He
TOJIbKO B ITEPUON IKCIUIyaTaLlUU 00BEKTa, HO U B EPUON €TI0 IIPOEK-
THPOBAHMS;

II — Bce uensl nepuona no 1985 r. yMHOXalOT Ha U3BECTHBIE KO-
(ULMEHTBI MHAEKCALIUY IS TOTO PalioHa, Tie MPeaIoNaraeTcs cTpou-
TeJBCTBO MPOEKTUPYEMOI HaCOCHOM cTaHLMuU. Eciu Ko BpeMeHu Ipo-
BelcHUSA TEXHUKO-3KOHOMMYIECKUX PACYETOB HeT KAKUX-THG0 KOHKPET-
HBIX peKOMEHIALUHA IO BLIOOPY CPOKa OKYTIaeMOCTU KallUTAJIOBIIOXeE-
Huit T};, TO MPUHUMAIOT ero TakKe Ui epropa no 1985 r. [pu Hamuuuu
NOCTATOYHBIX OCHOBaHUI K03 GUIIMEHThI MHAEKCALIUY, TaK Xe KaK U
CPOK DKYIIaeMOCTH, MOXHO CIIPOTHO3UPOBATh Ha HECKONBKO JeT BIle-
pen;

IIT — paspendior o6opynoBaHue, BUILI paGOT M COOPYKEHUA y3ia
HaCOCHO! CTAHLIMM Ha KpYIHble Tpymnel. HanpuMep, sHepreTudeckoe
060pyrOoBaHUE, THAPOMEXaHUYECKOE O6OPYIOBaHME, CTPOUTENLHO-
MOHTaXHBbIE, 3eMISIHbIe, 66 TOHHbIE pabOTHl, OTACABHBIE OOBEKTHI Y31
(3maHMe HACOCHOM CTaHIIMHU, BOK03a00pHOE, BONOBBIMTYCKHOE COOPYKE-
HUA U T. 0.). Beero He 6oee 10...12 rpynn. OnpenensioT Wis e puona oo
1985 1. [13] ocpenHeHHbBIE 1IEHBI Ha TPUOBPETEHNE 060PYIOBAHUS MU
IIPOMU3BOACTBO paboT MO 3TUM FpYIIaM B 3aBUCHMOCTH OT OCHOBHBIX
3HePreTUYeCKUX M KOHCTPYKTHUBHBIX OKa3aTeJe HACOCHBIX cTaHUMIt
(HanmpuMep, MaKCUMaNbHOM TIOAAYU U Hamopa, YMcjia U [uaMeTpa Ha-
ITOPHBIX Tpy6orpoBonoB). [TycTh 5T0 6YAYT NpUGIMKEHHBIE 3aBUCUMO-
CTH, OTpaxkalonye oo1yIo TEHAEHUMIO U YpoBeHb 11eH. Jajee Heobxo-
IMMO YCTAHOBUTH IS BCeX TPyl KOA(PPUIMEHTH MHIASKCAUUU UeH,
HCONB3YA I 3TOr0 YaCTHBIE KOAM(PHUIIUeHThI MHAeKcaluU (cM. Bapi-
auT I1) v uMelonmecs 1ieHBI Ha TOBaphl U YCAYTH IS Iie PUONA POBENe-
HHUS TEXHUKO-3KOHOMUYECKUX pacueToB. [IpH HaIUYMU JOCTATOUHBIX
OCHOBaHHUI NOAYYeHHbIe KO(POUIMEHTH MHAeKCAllUH, TaK Xe KaK U
CPOK OKYIIaeMOCTH, MOXHO CITIPOTHO3UPOBATh Ha HECKONBKO JIeT BITe-
pen.

Moryt ObITh M APYTUE BapuaHThI TPOBeAeHUS pacueToB. Bui6op Ba-
pHaHTa 3aBUCUT OT 00beMa U COAEPXKaHUL ITPOeKTa, BO3MOXHOCTEH ITo-
JAYyYeHUd NOCTaTOYHBLIX UCXOMHBIX JaHHBIX, HATUYKUS HaYIHO-HUCCIeN0-
BaTeJILCKOTO 3a/iesla ¥ BBIMUCIWTEIbHBIX CPeICTB B BY3¢e, KBATU(DUKA MU
npenopasatenei U T. .
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9.4. ONPERENEHNE CPEQHEKYBUYECKOIO PACXOAA BOAbl
B TPYBOMNPOBOAE U EMO0 3KOHOMUYHOIO IMAMETPA

g onpeneneHus 5KOHOMUYHOTO AMAMETpa HalOPHOTO TpyGompo-
BOJAa 10 MUHUMYMY IIPUBEIEHHBIX 3aTpaT B COOTBETCTBUU C (hOPMYNOi
(9.1) HeoGXomMMO 3HaTh KONMYECTBO SHEPrUM, 3aTpayMBaeMoil Ha
noxbeM BoapbL [TocKoNLKY BO BCEX paccMaTPUBAEMBIX ITPH STOM BapHaH-
TaX TPYGOIIPOBOJOB 3HAUYEHHE TEOE3NUECKON BBICOTHI MobeMa H. 6y-
JET OMHUM U TEM X€, TO CPAaBHUTL MOXKHO TONLKO SHEPTHIO J;, 3aTpaydu-
BaeMYyI0 Ha II0Tepy Hamopa B TPY6OIpPOBOJIE.

B o61ieM Bune

T T 3
3, = fo(nghr/1000nﬂ.y)dt=(pgS/1000nﬁy) j0%dr-
t= t=

T
=(9814/nuy) I 0Q3a't, KBr, (9.3)
1=

e T — NpOAOXKATENLHOCTE paboThl TpyGoNpoBoAa B oAy, 4; p — IUIOTHOCTh BOAHI,
KT/M3; g — ycKopeHUe cBOGOIHOTO MaleHns, M2/c; O — pacXoj BOAbl B TPYyGONpPOBOLE,
M3/c; h, — noTepu Hanopa B TpySomnposofe, M, A, =SQ2; § — ruapaBInuecKoe COIpo-
TUBJCHYE TPY6OIIpoBona, ¢2/M>; TaK Kak 0GLIMHO PacyUeThl TPOBOAST Ha | M AnUHBI TPY6o-
TIPOBOJIA, MOXKHO NPUHSATS 5 PaBHBIM YAEIBHOMY CONPOTUBIEHUIO A U1 JaHHOTO Tpy6o-
poBoJa; 1,y — KIIJI HacocHo# ycTaHOBKH.

T
0O603HaYNB qu = IQ3a't /T, dopmyny (9.3) MOXHO 3amucaTh B 60-
nee poctoM supe  *=0

3
9r=(9814 /Ny )ap: T (9.4)
Ile gy — CPEAHEKYOUUECKHUH PACX0a BOABI B TPYGOIIPOBOE, Mm3/c.

O6LYHO TpachUKM BOAONONAYM MMEIOT CTYITEHYATEIA BUI, TTOSTOMY
bopMyna JUIst OTIPENENEHNUS ¢y, MOXKET GbITh 3aITMCaHa B CIIETYIOILEM BUIE:

k
dpx =3‘f .EIQ?G /T, (9.5)
l=

rle kK — 4uc/io nepuonos rpaduka; /i — MopsAAKOBEIH HoMep rpaguKa pofornogaqu; Q; —
pacxon Boabl ISt i-TO Nepuoaa; 4; — NPOAOIKUTENBHOCTD i-TO Neproaa.

CrenyeT OTMETUTD, UTO B GONBIIUHCTBE CIy4aeB rpaduK BOROIIONaYH
HE COBCEM TOUHO COOTBETCTBYET rpadhMKy BoronoTpesieHus. B oTnenb-
Hble MEpUOALI ITOavYa BOXbl HacocaMH HECKONBKO OOJblle WIM He-
CKOJIBKO MEHBIIIE BOOOIOTPEONIEHUS, ONHAKO OOLIUIl 00BbEM BOJIbI, ITO-
JlaBaeMo}i 3a BECh ITEPHUOJ, paBeH 06BEMY BORONOTPEOIEHUA B COOTBET-
CTBHH C TpahUKOM.
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Puc. 9.1. Cxembl coelyHeHHS HACOCOB C HANIOPHBIMK TPYGONPOBOIAMH

3HaYeHUe g, 3aBUCUT OT rpadhiKa BONOMONAYM, YUCIIa HATOK HAMOp-
HOTO TpYGOTIPOBOAAa, HACOCOB U CXEMBI X coenuHeHus (puc. 9.1). Tlo-
3TOMY B ()OPMYJIax IIpH pacyeTe 1eJIeco06pasHo 3aMEHUTE PacXOl BOMIEL
B TPyGONpPOBOAE Ha NONAYy BOAK! OMHUM HacocoM Q,,.

I1pu riopaye BoAB! HaCOCaM¥ B UHIUBUIYATIBHBIE TPYOGOTIPOBOBI (CM.
puc. 9.1, a, 6), YUCIIO0 HUTOK KOTOPEIX 7 IIPU CTYNIEHIaTOM IpaduKe Bo-
DOIOJ(a4y¥, a YucJIo NIepuonoB &, popMya (9.5) npumer Bua

|

L€ a; — YUCIIO paGoTalOUIMX HACOCOB B /-M IEPHOIE.

dp.1 =03

k
i=

ITpu HenoOJIHOM BKJIIOYEHWH B paGOTY HACOCOB Ha HallOpHLIE TPY60-
IPOBOZBI, KOTOPOE XapaKTepHO IS MEIMOPaTUBHLIX HACOCHBIX CTaH-
WM 1TPY YeTHOM YMCJIe HacocoB (cM. puc. 9.1, &),

i=1

k n 3
tor =0 2| £ 0} fi| /T, o)
j=

TIe a; — YUCIIO HAaCOCOB, paboTaloMUX B /-M TiepUone Ha j-i Tpy6GonpoBoxn.

IIp¥ MoJHOM BKIIIOYEHUY B paGOTY HACOCOB Ha TPYGOIIPOBOJLI (CM.
puc. 9.1, 6, 9, )
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(9.8)

CretyeT OTMETHUTD, YTO IIPH BbIBOJE HPOpMyJI GBUIO IPUHSITO, UTO BCE
TPYOOIIPOBOJBI OHOIO U TOr0 XK€ JUaMeTpa U IUIUHBI, XapaKTepUCTUKU
HAacOCOB WICHTUYHEI, a OpAUHATH I'pachUKOB BOAOIIONAYM OTIIMYAIOTCA
Ha 3HayeHus, KpaTHble (.

JJ1s1 KaXIoro KOHKPETHOro clIy4asi IIPUBEHACHHBIC BbILIE (POPMYIBI
MOTYT GBITH YIIPONEHBI, IIO3TOMY HMXe OYIyT pPACCMOTPEHBI OT/ieIbHbBIE
YACTHBIC CIVYAH IS padTMYHBIX I'paUKOB BOAOIIONAYM U IUIA pa3iuyd-
HBIX CXEM COEJIMHEHH S HaCOCOB:

IUISI TPEXCTYIIEHYATOro rpahuKa BOIOIoHaYH (CM. pUC. 4.1) M TIpH ye-
Tblpe>9( Hacocax, paboTalolMX Ha UHAWBUAYaIbHbIE TPYOOIIPOBOIBI (CM.
puc. 9.1,6),

apr =0u3(+21y+313+214) /AT ; (9.9)

JUISI TOTO e TpachHKa BOIOITONAYH U [T CXEMBI HEITOJIHOTO ITepeKIIode-
HUS 9eThIpeX HACOCOB Ha J(Ba HAITOPHBIX TPy6oIpoBoza (cM. puc. 9.1, &),
TP KOTOPBIX B cJIy4ae paGOThI TpeX HACOCOB BOJIa IIOAAETCA B OMUH TPY-
GOIPOBOJI ABYMA HACOCAMM, & B IPYTOM — OJHUM,

dpr =0udf(t1+20,+9t3+24) / 2T ; (9.10)

JUISL 9ETBIPEXCTYIIEHYATOTO I'padpuKa BONOMOAYM IIPU YeThIPeX Me-
PHOJAX f, b, B, 14 C TTOJIaYel BOABI COOTBETCTBEHHO Oy, 30, 40,,20, 4
cxeMaMH CoeJIMHeHUSI HacOCcoB, 06eceYUBaloLIMX ITOJIHOE MepeKiIioye-
HMe HX Ha JIBa HAOPHBIX Tpy6onposoga (cM. puc. 9.1, 4, e),

dpr =QH /2%/(11 +27t2 +64t3 +8t4)/T 9.11)

IIpu pacuyete mo dopmyne (9.1) nmpuHsTO, YTO 061 MOKAYa BOABI
HACOCaMH VIS KaXKJI0T0 IIEPHoJa PABHOMEPHO paclpeNesieHa IT0 Hanop-
HBIM TpyOGoIpoBOfaM, To ecTh uia 4y — 0,50, masg & — 1,50, mid f —
20, g ty— Q,.

DKOHOMWYHBIA [UaMETP HAIIOPHOT O TPYGOIIPOBO/Ia ONPeeIoT 110
dopmyne (9.1) U3 pacyeTa Ha 1 M TIOroHHOH AJIMHEI Tpy6onposona. Ka-
MUTATBHBIE 3aTpaThl Ha coopyXeHue 1 M HamopHoro TpyGomposona K
3aBUCAT OT €ro ANaMeTpa U MaTepuajia cTeHoK. CBeneHUd 1o 3TUM 3aT-
paTaM OOBIYHO UMEIOTCS B MPOEKTHBIX OpraHU3aLMSIX WIU UX PACCYUTBI-
BalOT I10 CHEMANBHBIM MeToAMKaM [13].

DKCIUTyaTalMOHHEIe 3aTpaThl / COCTOAT:

W3 CTOUMOCTH 3JIEKTPOIHEPIUM, 3aTpaueHHON Ha IIPEOHOJICHUE TUJI-
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PaBJIMYECKOIO COMPOTHUBIEHUSA | M MOTOHHOW IJIMHBI TpYOOIIPOBOAA,
KOTOPYIO MOXHO paccyuTaTh 1o hopmyse (9.4);

OTYUCJIEHUN Ha aMOPTU3aLIMIO U TEKYLUMH PEMOHT, OITpeeIgeMbIX C
IMMOMOIUBIO HOPMATUBHBIX K0P HUIIMEHTOB, KOTOPBIC ITPHBOIASIT B COOT-
BETCTBYIOLIMX CIIPABOUHUKAX.

3apaloT HECKONBKO quaMeTpoB Dy HalTOPHBIX TPYGOIPOBONOB U OII-
penessIIoT I KaXk[Ioro BaphaHTa HpI/IBeI[eHHLIe 3aTPATHI 11O (hopMyIie
(9.1) no nosiyyeHUSI MUHUMyMa 3TUX 3aTpaT.

g cokpanieHUS Yrciaa BapHaHTOB MOXHO IIPEeABaPUTEILHLIN KO-
HOMMWYHBII AUAMETP HalOpHOTO TPyOOIIpOBOAa, M, BLIYUCIUTE IO 3M-
MUPUYECKO 3aBUCHMOCTH

Do np 2(0’7---0;8)\/Qmax / Maps (9.12)

rae Opnax — MaKCUMaJIbHAd MO1aya HACOCHOH CTAHIIMK COTJIACHO TpaduKy BOAONOAAYH,
M3/C; iy — YHCIIO HATIOPHBIX TPYGOIPOBOIOB.

Pacuetn! ynoGHoO BecTH B TabnnuHoit gopMe. IlpuMep pacyeTa 2Ko0-
HOMUYHOIO AyuaMeTpa HanmopHOro TpyGoIpoBoaa U1l HACOCHOM! CTaH-
LMK ¢ UCXOMHBIMU JAHHBEIMHU Ha c. 6 IpencTasied B Tabmuue 9.1. Jaa
pacyeTa UCOJIL30BaN Gopmylnnl (9.1), (9.4), (9.10), (9.12), B KOTOPHIX
KalUTaJbHBIE 3aTPAThl HA COOPYXEHUE 1 M ITOTOHHOI TMHBI COOPHOTO

9.1. PacyeT 3K0HOMMIECKOTO JHMAMETPA HANOPHOTO TPYOONPOBOJA

KanutaibHele CTOMMOCTS 2JIEKTPOSHED-

Huamerp 33TpaThl Ha THH, PACXOlyeMOH Ha HOTln;ldcneHm -

TpybOrpoBoa|  coopykeHHe 1M npeolosieHue ruIpaBnuyec- |Ha aMoOpT3a-) lIphBefeHHEE
KOFO COMPOTHRIEHHS | M | JMIO M DEMOHT | 3aTpathl 3, p.

» 13%?3;83&“12%. “"FOHHOI}?: (%ﬂgil ;?yﬁonm- LK, p.
1,2 134 13,33 2,06 32,14
1,3 149.6 8,79 2,3 29,79
1,4 168,3 5,99 2,59 29,62
1,5 188,1 4,19 2,9 30,6
1,6 211,75 3 3,26 32,73

Xene300¢eTOHHOro TpyGOIpoOBOAa NPUHATHI IO RAHHBIM MNPOCKTHBIX
Opra’Hm3anuif, Ko3a(p@UUUEHT eXEeTORHBIX OTYMCIEHU HAa aMOpPTU3a-
M0 U peMoHT (k= 0,0154), croumocTb 1 KBT' 4 3JIeKTpoaHEepruu
(a=0,02 p/xBt-9) 1 KoadpPHUHEHT 3(PPEeKTUBHOCTH KamUTaIbLHLIX
satpat (E=0,125) — Mo HOPMATUBHBIM KOKYMEHTaM (CTOMMOCTL — B
ueHax 1985r.). Ilo MUHMMYMy NpHBERCHHBIX 3aTpaT 3 9KOHOMUYIHEI
IyaMeTp HallopHoro Tpybonposona D, = 1,4 M.
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9.5. BOAHO-3HEPTETUHECKUE PACHETbI

BoniHo-aHepreTMUecKHe pacyeThl 3aKI0YalOTCs B OIIPEACICHIM KOJIU -
JecTBa IIOAHMMAaeMOil 3a TOH BOIBI B KyOMUeCKUX METpax, TOHHO-METPax U
9HEPI¥H, 3aTpauynMBaeMOi Ha ee TOAbEM. B 3TUX pacueTax BBISBISIOTCS
TakKKe HauOollee SKOHOMUYHBIE YCIOBUSA pabOTH HACOCHOU CTaHIUH.

J1a BHLINMOJHEHUS BOAHO-3HEPIeTUUYECKUX pacuyeToOB HEOOXOAUMBL
CJIEAYIONINE UCXO(HBIE HAHHHIE:

rpachUK BOJOTIONAYM HACOCHOM CTaHUMM ¢ HaHeCeHHBIMM Ha HETO
3HAYCHUSAMMU TeOie3MUeCKIX BEICOT IIOAbeMa BO(bI ITO MEPHUOIaM;

XapaKTepUCTUKHY HaCOCOB;

cXeMa COeIMHeHUS HacOCOB M HaIlOPHBIX TPYGOIIPOBOLOB, THAPAB-
JMYeCcKYe COIPOTUBJIEHUS 10 Tpacce Boxononadd U 3HauyeHHss KIIJL
JBUTaTeNe.

daxTuyecKue 3HaYeHU s MOAaYy ¥ Hallopa HacoCOB B 0011eM CIIy-
yae HECKOJbKO OTIMYAIOTCH OT pacyYeTHBIX, TTOCKOJBKY ITOJI0OXeHUe
paboyelt TOUKHM, ABJIAIONIEHCA NepeceYeHUeM HallopHOlt XapaKTepuc-
THKM Hacoca ¥ XapakKTepUCTHMKH TpyOoIpoBoja, 3aBUcANICt OT 3Ha-
JeHUS reolie3MUe KU BBICOTH ToseMa H, M moTeph Hamopa B Tpy6o-
TIpOBOJiE A, 6YIET pa3sIUYHBIM JUTS KaXI0TO Nepruoa rpaduka Boio-
nmoxpauyd. 3HayeHue H, ONpeNessIIoT KaK pa3HOCTh M3MeHIIOMMXCS
YpOBHe ! BOJbI B BOAOUCTOYHHUKE U BOJOIIPUEMHMKE, a TOTEPU HATIO-
pa — 110 pacxony BOAM B TpYGOIIPOBOJE, KOTOPHIM 3aBUCUT OT YUCIa
paGoTaloNIMX HacOCOB Ha TPYGOTIPOBOJ, a TAKXKe U OT 3HaYeHUsd H..

Taxum 06pa3oM, g KaXI0ro repuojia rpaduka BoAoogadyu pado-
Jasgk TouKa OyHeT onpelie/sIThLCs 3HaueHHeM H. 1 yMcioM paGoTalonmx
Ha TPyOOTIpOBOJi HACOCOB, 3aBUCAIINM OT CXeMBI COeIUHEHU HacOCOB U
TpyOOorpoBoaoOB (cM. pHc. 9.1).

Il HaxoxneHUs paboyeil TOUKH Goee yIoOHO MOIB30BaThCs He Ha-
MOPHOM XapaKTepUCTUKON! Hacoca H— (), a rpadpudecKUMH 3aBUCUMOCTS -
MU Mexay H, 1 pacxogoM Q110 Tpacce BOIOIOAAYM, BEIPKEHHBIM NOHa-
yelt Hacoca (. Lt moiydeHus 3aBUcUMocTelt Mexny H: 1 Q U3 opIiMHaT
XapaKTepUCTUKU H— Q BEIMUTAIOT COOTBETCTBYIOIME [TOTEPH HaIlopa.

BopHo-3HepreTnyeckre pacyeThl BRITOJNHAIOT B TAOIMYHON (popMe B
TaKoMH nocijieoBaTeIbHOCTH.

JUtg Kaxnoro repyofia rpacdrka BooINo[iady 110 KpUBOH 3aBUCUMOC-
TH H; oT @ (py pa3NMUHBIX pacXonaX BOABI B Tpy6OIIPOBOiax Mo He-
CKOJILKMM KPHBBIM) OTIPENENIFIOT pabouylo TOUKy (pabouue TOUKH), TO
€CTh HaxoZAT (PaKTHUECKME 3HAUECHU S ofauu Oy, Haropa Hy, U g, , Ha-
coca. I'lo 3HaueHNIO Oy (3HaYeHUAM Q) HAXOIAT (PAKTUYECKYIO TIOJaYY
Jepe3 Kax[blii TpyOonpoBO U BCeHt HACOCHOM CTaHUMHU Oy, ¢, 8 TAKKE
¢daxtyeckuit KIT/1 (HacocHO# YCTaHOBKM) Ny y = N M msNe (Ne —KOIP-
OULMEHT, YYUTBHIBAIOIMI TIOTEPU IHEPTUM B TOABOMANIMX JIMHHUSX
aNleKTpornepenaun, o6eryHO mpuHUMaloT 0,98...0,99). 3Havenue Oy, B
obuieM cnydyae HeCKOJNBKO OTJIMYAETCS OT PacyeTHOTO @y, MOITOMY
onpelesiioT hakTHueckoe BpeMs pabOThl HaCOCHOM CTaHUMU U3 YCIIO-
BUA NIOJ@4yd pacyeTHOro ob6nvema BOAbL Ty = Oy T/ Opuc. Hanee mo
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3HayeHUAM Oy, Hy, N,y BHMUCIAIOT (aKTUYECKU MOTPEOIISEMYIO MOXLL -
HOCTh Kamo% HAaCOCHOM YCTaHOBKM M HAIIOpHOTO TpyGOIIpoBona
Ng = 9,81Hy, Qpny/nuy, 3aTpauMBaeMylo sHepruio 9= NyTy, 06bem
TofiaHHo¥ 3a Tof BOfbl W= Qy, ., « Ty, 3600 M3 1 BTOHHO-MeTpax WHy, T M.
3yiech 1, — YU CIIO paGOTAIOMMUX HACOCOB Ha TPYGOIIPOBOLL.

Hwxe npusesieH npuMep BoJHO-3HEPTeTUYECKOTO pacyeTa I CIIy-
gas 110Jayy BoJ(bl YeThipbMsI HacocaMu 80 BIL — 2,5/40 o iByM Hatiop-
HBIM Tpy6ompoBsoaaM (IIpuMep 3, cM. pa3fel 5.6). I'paduk Bogonogauu ¢
HaHeCeHHBIMU Ha HeTo OTMETKaMHM YpOBHe! BOJIbl B BOHOUCTOYHHUKE T10-
Ka3aH Ha pUcyHKe 4.1 (cM. miaBy 4). [lepeximoyeHue HacocoB Ha Tpy6o-
IIpOBOJHI HemoHoe (pHc. 9.1, cxeMa 2,2); KIIJ anexTposurarteneil pa-
BeH 0,92.

B cooTseTCTBUM ¢ pacueTHOM moxayeit Hacoca Q, = 2,1 M3/c GbiH
onpejieJieHbl TOTePU Halopa Mo Tpacce BOAOMOAaYM JUIA e€ IBYX y4acT-
KOB; Ha IIEpBOM A pacxoJi Bcerjia paBeH Mojaye Hacoca, a Ha BTopoM b
MOXeT OBITh paBeH IIofaue Kak OfHOTO, TakK U IBYX HacocoB (puc. 9.1,
cxeMa 2,2). JIng yyactka A oOuiMe moTepy Hamopa BKI0YaloT oTepu
Haropa B cOpOy/iepXHUBaIOlLIeii pelleTKe Ay, TOTepyU Hallopa B MOHTaX-
HOM BCTaBKe A, ,, 3aTBOpE /,, nUuddy30pe Ay, TIOBOPOTe HallOpHOM JIK-
HUM Apop, B COEAMHEHUH ¢ HATIOPHBIM TpYyGOITPOBOJOM (TPOMHUKE) Ay,
M 110 JUTMHE HallOpHOM JIMHUM (CM. TaKXe puc. 5.3 u puc. 5.5) (cneayet
OTMETHUTD, YTO IIOTEPH HaIopa B IOABOAALIEH IMHUYU HACOCa YUTEHBI B
HalOPHBIX XapaKTePUCTHKAX BePTUKATBHBIX HACOCOB).

B cBsI3M ¢ TeM 9TO IIpU 3KCIUTyaTalMM HAaCOCHOW CTaHUMM TIOTEpU
Haropa B pelleTKe BCISACTBUE €€ 3aCOPEHUS HEMpephbIBHO YBENNYUBa-
I0TCS, NIPUHATO MaKCMMalbHOe 3HayeHue A, = 0,2, Mpu JOCTICKEHUU
KOTOPOTO pelleTKY He0OX0MMMO OUMIaTh. [ onpeieieHus Ay, Ay, Ay,
Myos, Prp IPMHUMAIOT TIO CITPaBOYHMKAM COOTBETCTBYIOLME 3HaYeHHsI
KO3(hOUIUEHTOB CONPOTUBIEHUS: &, 5, &, €1, Enop, Erp- CYMMapHoOE 3Ha-
yeHHe STHX KO3 HULUEHTOB JUId yuacTKa guaMeTpoM 800 MM, CKOpOCTh
IBVDKEHMS BOJBI B KOTopoM Ipy @, = 2,1 M/c cocTaBiiseT 4,14 M/c, paBHO
0,3. B coOOTBETCTBUU C 3TUMM 3HAYEHMUSAMM CYyMMapHEIe IoTepy Haropa:
Myt by + by =0,3-4,142/19,62 = 0,26 M.

IToTepu Hamopa B HAMOPHOM JUHUM nociie Auddysopa IMaMeTPOM
1000 MM, CKOPOCTE ABYIKEHUS BOABL B KOTOpo# paBHa 2,67 M/c, BKIIOYa-
IOT II0TEPH Harlopa Ha MOBOPOT /o5, TOTEPU HAIIOPa B TPOMHUKE Ay, (CO-
eJIMHEHUEe ¢ HalTopHBIM TPYOOIIPOBOIOM) U MOTEPU Hamopa Ha TpeHue
10 JUIMHE JINHUM Ay g JIIS OTIpefieNIeHUS hyop VI Ay, TIDUHATHE KO3 DU~
LIMEHTHl MECTHBIX CONPOTUBRIEHUH & o5 M &y, CyMMapHOe 3HaYEHHUE KO-
TophIX paBHO 0,6. COOTBETCTBYIOINME TIOTEPU HAIOPA Aoy + A, = Ev?/
26=0-6-2,672/19,62=0,22 M. [loTepn Hamopa 1o JUIMHE HAOPHOM
JIMHUM, JUTMHA KOTOpo#t oKosto 10 M, mipu pacxone Qp = 2,1 M>/c paBHHI
0,07 M. Taxum o6pazom, ob1pe TOTepH Harlopa Ha yJacTKe A COCTaBAT
0,2+0,26 + 0,22 + 0,07 = 0,75 M. Ha y4acTke b nmorepH Hanopa BKIIO-
yaloT IOTepH Ha TpeHHMe MO JUIMHE HAalTOpPHOTO TpyOOoIIpoBOia J(MaMeT-
poM 1400 MM ¥ JIHO# 256 M, KOTOpEIE ITpH pacxone 2,1 M3/c cocTaBiT
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hrM=ALQ§=O,OOO302-256-2,12=0,34 M (3HaueHue A s Xene3obe-

TOHHBIX MOHOJIUTHBIX TPYO IPUHSTO HO CPaBOYHUKAM TAKUM Xe, KaK 1
JUIsT COOPHBIX), M IIOTEPU HANopa B BOAOBEINYCKE C 3aTBOPOM MEXaHU-
YeCcKOTOo IEHCTBUSA Agy. [ToTepu Hanopa /Ay, CKJIaABIBAIOTCS M3 NTOTEPD Ha-
rnopa Ha pacimMperue (M@ dy3op) M HoTeppb HAIlOpa Ha 3aTBope (o6paT-
HOM KJIallaHe ¢ 3KCIEHTPUYHO PaclloioXeHHOM OChIO).

CyMMapHBIl KO3(G@UUUEHT MECTHBIX CONPOTUBJIEHUM IPUHSAT
&:s = 8. BrIcokoe 3HaueHUe &;; OOBSICHACTCS TEM, UTO QM CK 3aTBopa (00-
paTHOTO KJlalaHa) ITPU OTHOCUTENBHO He6GOJIbIION CKOpOCTH aBMXKE-
HUs1 Boas! 0,83 M/c HAXOIAUTCS B HE OJTHOCTHIO OTKPEITOM HOJOXKEeHUM
[aMaMeTp BBEIXONHOTO OTBEpCTUS NMPUHAT paBHBIM 1800 MM, oTKyna
ckopocth V= Q/w=2,1/(0,7854 - 1,8%) = 0,83 m/c]. CoOTBETCTBYIO-
IIMe T10TepH Hamopa hg; = 8- 0,832/19,62 = 0,28 M, mosToMy obiiue
noTtepu Ha ydyactke b paBubl 0,34 + 0,28 = 0,62 M. CooTBeTCTBYIOIINE
K03(pOUIIMEeHTHI TUAPABINYECKUX COMPOTUBIeHMH yyacTKoB A 1 b:

Sy =10,75/2,12=0,17 c%/M’ 1 Sg = 0,62/2,12 = 0,14 c2/5.

IIpu paboTe nByX HacocoB Ha OJWH TpyOOIpPOBOI IMAPaBIMIECKOe
CONpPOTUBIEeHME yJacTKa A OyneT HecKoNbKo 66IBIIMM, a yyacTKa b He-
CKOJIBKO MEHBLIUM. DTO 06BACHSETCA TeM, 9TO K03 GUIIMEHT MECTHO-
IO COTIPOTHBJIEHUS TPONHMKA &y, OyIET G6IBLIMM, a BOOOBBINYCKaA — &gy
MEHBIIIMM, TOCKOJIbKY CTeNeHb OTKPBITUA IMCKA 3aTBOpa yBeIUYMBA-
eTcsl u3-3a Gosiblieii ckopocTu notoka. [loTepu Hanmopa o yacTu yya-
cTKa A nuameTpoM 800 MM ripu pacxoze O, = 2,1 M3/c ocraroTcs TeMu
xe (0,26 m); Takumu xe (0,07) GynyT M MOTepH 11O AJIMHE HAOPHOM
JTMHUM. MecTHBlE TOTepH  Myop + Ay = 1,6 - 2,672/19,62 = 0,58 M
(€ =& 105 T &3 IPUHATO PABHEIM 1,6 M). Takum 06pa3oM, oflIIMe [ToTe-
pu Hanopa Ha ydyacTke A pasHsel 0,2 +0,26 +0,58 +0,07=1,I1M u
KO3(pOULIUEHT THAPABIMYECKOTO COIIPOTUBIEHHUS COCTABUT S, = 1,11/
2,12=10,25 c¥/m°.

CyMMapHbBIA KO3GhPHUIIMEHT MECTHEIX CONTPOTUBIEHU I BOTOBBIITYCKA
Npu paboTe ABYX HacOCOB U CKOPOCTH ABMXKeHUS BoAsl vV = 1,66 M/c, co-
OTBETCTBYIOLIEH pacxonay Bomsl 2,1-2=472M3 NpUHAT paBHBIM
E:=2,5. Torma moTepu Hamopa BOXOBBINYCKA /= 2,5 1,662/
19,62 = 0,35 M u1iip HeHaMHOTO Gonblle, yeM npu v = 0,83 M/c.

CyMMapHble TMOTepu Hanopa Ha ydacTke DB nipu pacxome Bomsl
Q=42m%/c cocraBatr 0,34-4+0,35=1,71 M, a obuMe IOTEPH IO
Tpacce Bogorogaun 1,11 + 1,71 = 2,82 M. Sg = 1,71/4,22 = 0,097 c2/m5.

B cooTBeTCTBUHU ¢ MONYYEeHHBIMU 3HaYeHUAMU Ko3PPULMEHTOB
COTIPOTUBNEHUN Sp M Sg ObLIM BEIYMCIEHBI IOTEPH HaAIopa AN MMo-
nay Hacoca oT 0 1o 2,5 M3/c, TO eCTb LIS pa3HBIX CKOPOCTEH BOABI B
TpybonpoBogax. BTH NMoTepd OBUIM BBEIYTEHH M3 OpIMHAT HaIlop-
HoO# xapakTepucTUKU Hacoca BIL 80 2,5/40 (puc. 9.2), B pe3yapraTe
yero 6bI1M NMOoAyYeHbl XapaKTepucTUKU H,. = f((Q,) NpM pa3nuIHOM
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Puc. 9.2. XapaKTepHCTHKH HeHTpoOeXXHOTO Hacoca
BI1802,5/40 H— Q (1) u n, — Q (4) v 3aBHCKMOCTH
ot H ~Q(uH -2003

‘mcnz }Eacocms, paboTalolllMX Ha oguMH TpybonpoBon (cM. puc. 9.2,
mos. 2, 3).

PacyeT nmpoBeneH i Kax o paboTaltoeil B 1aHHOM Mepuone HUT-
KY HallOpHOTO Tpy6OIpoBoa.

Pe3yapTaThl BOAHO-3HEPreTUYECKOTO pacyeTa cBefeHbl B TaGIMLY
9.2. [TonyyenHoe daxkTHyeckoe BpeMs pabOTH HACOCHOM CTAHI[UU OT-
TUYaeTcsd OT pacyeTHOro Bcero Ha 3684 —3672=124, TO ecTh Ha
12-100/3672=10,3 %.

9.2. Pe3ynbTaTs! BOIHO-3HEPIeTHIECKONO pacyera HACOCHOH CTanmy

PacyeTHbIE NapaMeTPhI
®Daxru- DakTH-
Yucno ®@akru- | Daxruyeckasn
fofada T zggiz'; N IHCIO | pagotato- ;gﬁﬁg yecKMi |Mofaya HaCOCHOR :ec;;:);
H;-Z(}){c;uolf BBICOTA ;,{: cﬁgﬂi UMX  lgacoca O, HANOP | CTAHIMH Oy, pa%om
Qpno M3/c | MOTBEMR H, pp’ g HacocoB M Hy, M w/e Ty 4
M
2,1 23,0 960 1 2,18 24,9 2,18 925
4,2 22,8 744 2 2,19 248 438=219-2 713
6,3 24,2 1464 1 2,08 25,7 2,08
3, 196 262  6196-2 1537
4,2 24,2 504 2 2,08 25,7 4,16=2,08-2 509
Hroro 3a 3672 3684
roa
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Ilpodoaxncenue

KonuyecTso KonuyecTso fofaHHO# BOab!
Hacocoy | Moutocts | notpebase-
HACOCA N, ycra:luoam Ng, KBr M(l’_ﬁ Z*};”P' MIH 3 M .
4 MIHXBT -9
0,83 0,75 710 0,6568 7,2594 180,76
0,82 0,74 1440 1,0267 11,2426 278,82
0,84 0,76 690 1,0605 11,5090 295,78
0,83 0,75 1343 2,0642 21,6901 568,28
0,84 0,76 1380 0,7024 7,6228 195,91

z =35,5106 % =59,3239 z = 1519,55

9.6. TEXHMKO-9KOHOMUYECKWUE NOKA3ATEIU

DKOHOMUYHOCTE COOPYKeHMI HACOCHBIX CTAHLMM XapaKTepu3ylioT
abCONIOTHRIE U yaeJIbHBIE NToKa3aTeNM cTOMMOCTH. K aOCONIOTHEIM OT-
HOCAT (CM. pasnen 9.3) KanuTajibHbIe BIOXEHUS T10 Y31y COOPYXEeHHUI
HACOCHOM cTaHLIMM K ¥ eXXeroaHble SKCIUTyaTa(MOHHbIe 3aTpaThl — U3-
Jepxku M. OCHOBHBIE YIeNbHbIe [T0Ka3aTeIN BKIIIOYAIOT:

yaeNbHBle KATMTAJIOBIOXeHUS Ha | M3/c riofayM (pacxoza), Thic. p.,

Ka = K/ Q,
rae K — cTouMocTh CTPOMUTEJILCTBA 110 OTACJIBHBIM COOPYXEHMSAM U HACOCHOM CTaHLIMH B

LeJIOM, THIC.D.;  — pacyeTHasi Moflaya HACOCHOM CTAHLIMY MUIM PACXOJ BOIH Yepe3 pac-
CMaTpuBaeMOe COOpyXeHHe, M>/c;

eXeroiHble DKCIUIyaTallMOHHbIE 3aTpaThl Ha | M3/c rmomayn Hacoc-
HO CTaHI[MHM WIX pacxona BoJbl Yepe3 COOpYKEeHHE, THIC.p.,

H,=H/Q,

rae H — cyMMa eXeTOIHbBIX 3KCIUIYaTALMOHHEIX 3aTPaT, ThIC.D.;

CTOMMOCTH 1 M3 HofHATOI BozkI, K.,
Cl =] OSH/Z VI/,

re LW — Koiu4ecTBO BOABL, TOOHSTON HACOCHOM CTaHIMell B TeyeHMe rofa, M>;

CTOMMOCTH | T * M ITOmHSATOM BoHl, K.,
C,=10°H/=WH,
rae XWH — cyMMa npoM3Be MU ITOJayy Ha HATiop 3a T, T - M;
KO3 UIMEHT MCITONB30BaHUA YCTAHOBJIEHHOTO MAKCHMYMAa MOLITHOC-
TH o, WIM CPeHEee YHUCIIO YacoB paboThI HACOCHOTO arperara Brox T,
a =29 /TEN, =25/8760ZN,, w T, = 8760a,
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rae X9 -— KOJMYeCTBO 3IeKTpOsHepruM, IMoTpebisieMoit HacocHOM cCTaHiue#t B rofn,
KBT ‘- 4; T— uMc10 4acoB B rofly; £V, — MaKCHMAJIbHAs yCTaHOBIEHHAs! MOITHOCTD 3/IeK-
TponBuraTeneﬁ OCHOBHBIX HACOCOB (pa60!mx ¥ PE3EPBHELIX), TTOAAI0UIMX BOAY NTOTpeduTe-
10, KBT;

K02(hGULIMEHT ITONE3HOTO IeACTBUA HACOCHOM CTaHLIMM 32 Tof C yde-
TOM 2 % 3aTpaT 3JIEKTPOIHE PrUM Ha COOCTBEHHBIE HYXKIbI

_ 0002725z WH
Nue=" 109

L1 ompenesieHUsI PAaCCMOTPEHHKBIX BBILIE YASNBHBIX TTOKa3aTellei
UCTIOJIB3YIOT 3HaYeHUs BequunH K, M M pe3ynbTaThl BOQHO-3HEPTeTH -
yecKoro pacyeta (cM. Tabn 9.1).

9.7. NNAH 3KCNNYATALMN HACOCHOW CTAHLUN

DKCIUTyaTalMIo HaCOCHOM CTaHIIMM OCYIECTBIISIOT 10 3apaHee pa3-
paboTaHHOMY TIaHy, BKIIOYAKONIeMy rpadMK Ioauy BOAbI, YKa3hIBalo-
LU KOJIUYECTBO U CPOKU €€ TIoJauM; CMETY 3KCILTyaTallu U TEXHUKO-
3KOHOMMYECKHE IT0Ka3aTe I paboTH HACOCHON CTaHIMMU ; OpIraHM3alM -
OHHO-TEXHUYECKUE MEPOIPUSTHS, YIUTHIBAIOLMe TIPOBENcHME BCeX
BHJIOB PeMOHTOB Y paGoT I10 CHUXEHHU IO CTOUMOCTHU M YIYYILIEHUIO 3KC-
niyatauuMy HaCOCHOM CTaHIUHU.

T'paduk momauu Boabl pa3pabaThIBAIOT CHELIMATMCTHI OPOIIAEMOTO
3eMJle e, M, KaK IpaBUIIo, er0 KOPPEKTUPYIOT B Ipoliecce MONMBa.
CMeTa Ha 3KcIuryaTai(MIio HaCOCHOM CTaHI[MM COCTOMT M3 3aTpaT Ha Oll-
JIaTy 3NeKTPOSHEPTUHM, 3aTpayMBacMyIo Ha Itoady Bojabl; Ha aMOpTU3a-
MIO U TeKYIIIMe PEMOHTHI; Ha COOCTBEHHBIE HYXIB! CTAHI[MHU.

O61eM oTpebsieMoit e KTPOIHEPrMM HauboJee TOUHO MOXKHO OII-
PeOeNUTh II0 pe3yabTaTaM BOQHO-3HE PreTUYECKOT0 pacdeTa, HOCKONBKY
P 3TOM YIMTHIBAIOTCS KoJIeGaHUS YpOBHei BOABI BEpXHETO M HUXKHETO
6bedoB, a TAXKe U3MeHEeHHE ITOTEPh HATTOPa IO Tpacce BOAOIIOAAYM.

Opranu3aliMoOHHO-TEXHUYECKHE MEPOIIPUATHUS IO YIYUIIeHUIO 9KC-
IUTyaTalMy HacOCHOM CTaHIIMU OCYINeCTBIAIOT B CIIeAYIOIIMX HallpaByie-
HUSX:

OIIPEJeIAIOT ONBITHBIM IIyTeM ONTMMAJIbHbBIE HOPMBI IT0JIMBA U I10-
shiIatoT KI1/1 cucTeMbl, 4TO CHMXaeT KOJMYECTBO [To1aBaeMoOil BOIbL U
MOTPeOIAeMOM SHEPTUH;

ABTOMATU3UPYIOT YIIPABJIEHHE M MeXaHU3allMI0 PEeMOHTHEIX PaboT,
YTO CHUXaeT IKCIUTyaTallMOHHEIE PAaCXOIBl;

NpoBOAT MPOMUIAKTUYECKUE OCMOTPEL X PEMOHTHI, UTO YBEIUYM--
BaeT CPOK CIYXOBI 060pYnOBaHMA U yMEHbIIAET 3aTPaTEl HA PEMOHTHLIE
paboThI;

MPOBOJSAT UCTIBITAHUS 000pYIOBaHMS M YCTPAHAIOT HEUCTIPABHOCTHU
B 060pY10BaHUMU ITPH HECOOTBETCTBUM €T0 XaPAKTEPUCTHK 1TaCIIOPTHAIM
JIAHHBIM;
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TIOBBILIAIOT KBAIMGDUKAIIMIO [lepcoHala, OpraHusy4 ero yuedy, B ToM
Yy cjle Ha ITEpeHOBBIX NIPEATIPUATUSAX CTPAHEbL;

YCTpaHIOT ITOTEPU BOABI Ha DUILTPALIUIO U HEMTPOU3BOAUTEILHEIE
¢Opochl, CBSI3aHHBIE C HECOOTBETCTBUEM IOAAaYU BOILI HACOCHBIMU
CTAaHUMAMU Y BOJOIIOTPEGICHUEM.

B paGoThI o 9KCIyaTauuy HACOCHEIX CTaHIIMI BXOAUT IKCIUIYaTa-
WS TUAPOTEXHUYECKUX COOPYXEHU I ¥ MEXaHUYECKOTO 000PYIOBaHMS,
OCHOBHOTO U BCTIOMOTATEILHOTO TUAPOMEXAHUYECKOTO U IHEPTeTUYEC-
Koro 060opyIoBaHuUS.

[Tpu aKkcrutyaTauuu TUAPOTEXHUYECKMX COOPYXKeHUN HeobXoauMo
YUUTEIBATHL U3MEHEHUS YPOBHEN BOJIBI B 3TUX COOPYKEHUSIX Y 3UMHUMI
PexXuM ux pa6oThl. I1MaH IKCIyaTalMOHHBIX PaboT AOKEeH IIpeayc-
MaTpuBaTh HAOMIONEHUE 38 COOPYXECHUSIMHU, YXOI 33 HUMHU, TIpAMEHE-
HuE 3a1UTHBIX MEPOITPUSITHHI.

InaH sKcruryaTalildd OCHOBHOTO Y BCTIOMOTATEIBHOIO TUAPOTEXHH -
YeCKOTO M CHJIOBOTO 00OpYMIOBAHUA AOIXKEH IpeAycMaTpUBaTh IIOITO-
TOBKY O000pYNOBaHUA K IKCIUTYAaTalliu, 1TyCcK, HANAOKy W IpOBeJeHUE
CAATOYHBIX UCTIBITAHMI, 06CIYXMBaHWE HACOCHBIX aTPeraToB U BCIIOMO-
TaTeIbHBIX CUCTEM, IKCIUIYaTAlUIO KOHTPOJIBHO-U3MEPUTETBHBIX MIPU-
6opoB, NpoduIaKTUYECKUE OCMOTPHI U IIPOBEpKU 060PYIOBaHMS, Xpa-
HeHYe M KOHcepBaliuio o60pynoBaHUS.



nasa 10

NCIMbITAHNA HACOCOB
N YYEBHO-NTABOPATOPHbLIE PABOTDI

10.1. KPATKUE CBEOAEHWNA OB UCNbITAHUAX HACOCOB

Hacocs! IMpoKO NMpUMEHSIOT B pa3TUYHbIX 061aCTIX HapOAHOTO X0-
3s1¥icTBa. OHU pazHoO6pasHbL 10 NPUHUMITY AeCTBUS U KOHCTPYKTUB-
HOMY UCTIOJHEHMIO U TO/DKHEL Ha/leXKHO pabOTaTh B CAMBIX pas3IuuyHbIX
YCIOBUSIX. DTU YCIOBUS YACTO CUJIBHO U3MEHSIOTCS MPU UCIIONb30Ba-
HUM OHOr0 U TOTO Xe Hacoca. [ToaroMy, YTOGHI ipe/icKa3aTh BO3MOX-
HOCTh HOpMaAbHOM pabOTHI TOTO MJIM MHOTO Hacoca B 3aiaHHBIX YCIIOBU-
SIX, HEOGXOOUMO MMETh B JOKYMEHTAIMU €TO XapaKTepUCTUKU, KOTO-
phle, KaK IpaBUIIO, ITOIYYalOT ONBITHEIM ITyTeM Ha cleljuaibabiX Jabo-
PATOPHBIX CTeHIaX WM Ha HATYpHOM ITPOU3BOACTBEHHOM yCTaHOBKE,
Tae paGOTAeT HACOC B IIEPUO IKCIITyaTalluu.

Hcnbitanus HACOCOB 110 COIEPKAHWIO MOXKHO Pa3neuTh Ha IATh BU-
JIOB: TITapaMeTpUyecKre, KOHTPOJIbHBIE, Ha HaleXHOCTh, PECYpCHbBIE U
HUCCIeJOBATEILCKUE.

ITlapamempuueckue ucnsimanus 1ax0T BO3MOXHOCTE OIPEIEIUTh U3-
MeHeHHe BHEIUHUX TapaMeTpoB HACOCa B 3aBUCUMOCTH OT U3MEHEHUS
YCTOBUIL €r0 paGoTHl (HalpUMED, XapaKTepUCTUKHU ceTd). Pe3yabTaThl
3TUX UCCIEI0BaHUI OGBIYHO TIPEACTABIIIOT B BUlle 0606IIIeHHEIX rpa-
buxoB H, N, n, Al =R Q) nipu 1= const, KOTOPbIe Ha3bIBAIOT XapaK-
TePUCTUKAMU HAacoca U pa3iefisTioT MX Ha sHepreTUyeckue — H, N,
n =R Q) uKaBuTauuouHsle — Dh, ., = A 0).

O3HEepreTUYeCKUM XapaKTepuUCcTUKaM Hacoca
MOXHO OIPeIeJUTh BOZMOXHOCTD NOAbeMAa UM XUIKOCTU ¢ 3aJaHHOR
ogayel Ha 3aJaHHYIO BRICOTY IpU 3aaHHON XapaKTepUCTHKe CeTH, a
TaKXKe MOIHOCTD, KOTOpasi MOMKHA TIpU 3TOM IIOABOLUTHCS K HACOCY.

KaBurtanuoHHas XapaKTepuUcTUKa [aeT BO3MOX-
HOCTB OIIpeaeUTh OTMETKY YCTAaHOBKU Hacoca 110 OTHOLIEHUIO K ypOB-
HIO UCTOYHMKA, IIPU KOTOPOIt obecrieunBaeTcs Hecniepeboiinas paboTa
Hacoca BTeueHUe JIMTEIbHOTO e puoaa aKCIUTyaTaiy 6e3 cyliiecTBeH -
HBIX 3PO3UOHHBIX MOBPEXIEHUHA eTo paboyux OpraHOB.

Konmponbuvie uchvimanus TIPOBOIAT VIS TIOATBEPXIEHUS TOTO, UTO
TTapaMeTpPhl Hacoca HaXOMATCH B IOITYCTUMBIX IIpefesiax (Hanpumep, AIs
TPUHATHS pellieHUs] O TOMHOCTH Hacoca K JabHe el aKcIyaTaiuu).

Henvimanusa na HadexcHocms JAa10T BO3MOXHOCTE ITOJNYYUTH ITOKa3a-
TeJIM HalleXXHOCTH HACOCa, TO CTh O1leHUTh 6830TKa3HOCTh €10 paboTHI B
OTOBOPEHHBIX YCIOBUAX IKCIUTYyaTalIN Y.
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Pecypcnvie ucnoimanus onpenensiorT AeHCTBUTEbHBIE TI0KA3aTeNN
6€e30TKa3HOCTH, IOJITOBEYHOCTH ¥ peMOHTONPHUIOIHOCTH UCTIBITYEMOTO
Hacoca.

Hccenedosamensvckue ucnsimanus AIMeIOT CaMBIii pa3HOOGPA3HBIN Xa-
pakrep M 4acTo TpeGYIOT NpHMeHeHMs CIOXHOW M NOpOroyf U3Mepu-
TeNpHOM annaparypsl. OCHOBHAS 1IeNb 3TUX UCNIBITAHMN — YIydlleHye
pasIMYHBIX MOKa3aTeseil Hacoca (SKOHOMMYHOCTh, HAaJeXXHOCTh, yBe-
JIMYeHUe pecypcea, YIIpollleHye TeEXHOJOTUH Npou3BoicTBa u Ap.). FOCT
6134—71 pernaMeHTUpPYET TpeGOBaHMS K TIPOBENEHHIO pa3IUYHEIX BH-
JOB HCIIBITAHW, K TOUHOCTH U3MepeHUil, opaaKy oGOopMIIEHNS TOKY-
MEHTAIMN U Op.

M3 Bcex nmepevrcieHHBIX BhILIE UCTIBITAHMHI TS CIeMaIICTOR-Me-
JIMOPATOPOB HAMGONBIUMI MHTepec NPEINCTABIAIOT NApAMETpHUYeCKUe
VICTILITAHUSI, TAK KAK MX pe3yJbTarThl OOBIYHO HeOGXOMMMEI He TOJBKO
IUTS O11€HKHY BO3MOXXHOCTY UCTIONIb30BAHMS B 3a[lAHHBIX YCIIOBUAX HACO-
€4 TO! WJIX MHOM MapKU, HO Y JUIS aHali3a paboThl Beel rUpaBnuyec-
KO ceTU, B KOTOPYIO YCTAHOBJIEH HAcoC, B Npoliecce IKCIUIYaTaIVH.
[ToaTtoMy GONBLIMHCTBO UCIBITAHUI HACOCOB, M3IOXEHHBIX HUXE B
YYeOHO-J1A00pATOPHBIX paboOTaX IS CTYAEHTOB, UMEIOT XapaKrep, 6113~
KU K IApaMeTpUIeCKUM MCIIBITAHVAM HACOCOB.

10.2. UISMEPEHUA NPU NAPAMETPUYECKUX
NCNbITAHMAX HACOCOB

[Ipy napaMeTprUeCKUX WCIBITAHUAX ONPENEISIOT OCHOBHBIE BHE-
IUHMe MapaMeTpbl HACOCA HA PasIMYHBIX peXHUMax ero pabortel. [
GOJpIIMHCTBA HACOCOR TAKUMU NapaMeTpaMu 6ynyT: O — oGbeMHas 1o~
Iada Hacoca B eVMHMILY BpeMeHHM MK IIpoCTo Nojiada Hacoca, Ji/c, M3/c,
M3/4; H — namop Hacoca, M; n — 4acTOTa BpallleHWsI Bajla Hacoca WK
ABUTATENST, MUH ; N — MOLI[HOCTE, NOTpe6lisieMas HacocoM, KBT; N —

K03 GHUUMEHT NOJNe3HOT0 AeHCTBISI Hacoca, % WM OJH OT 1; Al —
JTONYCTAMBIN KaBUTAIMOHHBIH 3amac, M.

JLJ1s1 ToTac THAIX HAcOCOB BemmuuHbl H, N, 1, Ahy,on 3aBUCAT OT M3Me-
HeHys noJayy Q IpH IIOCTOSTHHBIX YACTOTAaX BpallleHHs Baja Hacoca .

Iooauy nacoca Q yaiie Bcero olpeaelIaioT ITyTeM N3MePeHNS 00heMHO-
TO pacXofa XUAKOCTH 33 eJUHHIY BpeMeHM B HATIOPHOM JIMHUHY 32 HACO-
coM. MaMepenne pacxofa BO BCACHIBAIOIIMX JIMHMSIX HEXENATENbHO, TaK
KaK HaIMyyie TaM BaKyyMa MOXeT BHECTH OO THUTEIbHALE IIOFPEHTHOCTH
BU3MepeHus. B naGopaTopHbIX YCITOBHSX HAUG0IIee paclipOCTpaHe bl CII0-
COOBI OIIpeIENEH S PACXOIOR XUIKOCTH, YKa3aHHBIe B Tabmue 10.1.

Hanop nacoca H — 210 ipupallieHue yAeIbHO0M MeXaHUYeCKOM SHep-
MM TOTOKA XUIKOCTH, IIPOXOMSIIEr0o Yepe3 HACOC, TO CTh

H=(py—py)/pg+(vE—V2)/ 28+ Z s,

Toe p, ¥ V; — NaBJeHHe W CKOpOCTh MOTOKA B HATIOPHOM TpyGONpOBOE MOCHE HAcoca,
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10.1. Cuoco0bl H3MepeHHs PAcXo/ia RUIKOCTH

— DyHKuMoHaNbHas
pPHOOD Tt 3aBUCHUMOCTD pacxona
Criocob HismepsiemLIl napameTp H3IMEPEHUA OT M3MepAEMOTo
napaMeTpa
YcraHoBKa Tlepenap nasnenus Ap JAuddepeHuuans- 0= k JAP
CyXalollero HBIJl MAaHOMETP
yCTPOMCTBa Ap
{urait6a, coruto, r——@——l
TpySa Bentypu)
— ‘:
@ ap
—
e — e
YcraHoBKa YactoTa BpameHus Typ- YacToTomep 0=kf
ruapaBaudeckoil  OMHHL f
TypOHHBI - f
(«BEPTYIIKH») E"_
—-—a
VYcTaHoBKa ONeXTPOABKXYILAg cHNa YXasatens DJC O=lksu
UHIYKIIUOHHOTO B 3MEKTPOUETIAX U
pacxonoMepa
Au
—
e
YcTaHOBKa HamepeHue ckopocTd CTpelouHHI WH- Q= f(Ac)
yAETPa3ByKOBO-  paclpocTpaHeHHst YABT- RUKATop
TO UIMEPUTENSL pa3ByXa Ac
CKOPOCTH
NIOTOKa

e

—
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Ipodoaxcenue

DyurIMoHansHast
- TIpubop s 3aBUCHMOCTh pacxoia
Crioco6 W3mepsiemplii iapaMeTp A3MEDEHMST OT H3MEpAEMOTO

TiapaMeTpa
I1puMeHeHuHe VpoBeHb XKUAKOCTH B Ha- YKa3laTeNb ypOBHs Q=Rh)
E€MKOCTH € MOPHOM YaCTH eMKOCTH /i  KHAKOCTH
BOAOCTHBOM
HMamenenue CKopocCTh OTOKa Tpy6xa ITuto wiu Q = Xvs, rae v,—
cKOpocTH NoToka v = flAp) JIpYTHE THNBI AaT- CKOpOCTb TeYeHUS
B OTAEJBHBIX HUKOB CKOPOCTH  CTPYHKH; §; — ILIO-
cTpyiikax adb ceéyeHUs] 3TOH

l. :_;:® o CTpYHKH

H/M? ¥ M/c; p; ¥ v, — TO Xe, BO BCACHLIBAIOILEM TpYGONpOBO/E TEpell HACOCOM; p ¥ g —
TUIOTHOCTE XKUIKOCTH U YCKOpeHHe cBOoGOIHOTO najeHus, Kr/M? U M/c?;, Z ., — paccTosi-
HUe TI0 BEpTUKAMK MeXy TEMH TOUKAMU XXUIKOCTH B HAMTOPHBIX U BCACKLIBAIOLIHX KOM-
MYHHKAUUSX, B KOTOPBIX AABJIE€HUS COOTBETCTBYIOT 3HAUEHUSAM p,, U p,, M.

st onipeneseHus Haropa Hacoca HeOGXOMUMBl UBMEPEHUS Z,p, Py
U pg. OcTaNbHBIE TApaMETPHl pACCUUTHIBAIOT 11O U3BECTHHIM Nogave Qu
TEOMETpUYECKUM pa3MepaM TpyGonpoBonoB. JlaBieHue yalle Bcero u3-
MEPSIOT MAHOMETpaMU 1 BaKyyMMeTpaMu (puc. 10.1). UHorga omHuM v
TEM Xe IPUGOPOM MOXHO U3MEPSTD U JaBIeHue, U BaKyyM. Torma ero
Ha3bIBalOT MAaHOBAKYYMMETPOM.

OrruunTenpHas 0COGEHHOCTh TaKUX NMPUGOPOR 3aKTIOYAETCS B TOM,
4YTO OHU MTOKA3BIBAIOT HE a6COJIOTHOE MABIEHKE B TpyOKe TIepe Ipubo-
pOM (B LITY1IEepe Tipubopa), a U3GBITOYHOE WIK BAKYYM OT YPOBHS aTMOC-
¢epHoro nasnenus. [ToaToMy abcomoTHOE HaBNeHUE B TOUKE MIPUCOE-
JVHEeHUs pubopa K OABOISAILEH TpyOKe

Pase = Pa + PuWIH Pase = Pa — Py,

TZE py U p, — COOTBETCTBEHHO [OKA3AHUSI MAHOMETpa 1 BakyymMerpa, H/M; p, — aT™Moc-
depHoe naBnenue, H/m>2.
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x| M Kipy =
Puc. 10.1. Tpyxunublii MaHOMeTp Puc. 10.2. CxeMn H3MepeHHs JaBJieHns H
(BaKyymMMeTp): BaKyyma

a ¥ 6 — OTKPBITHI U 3aKPBLITHIA KOHIB TOH-

XocTeHHOR TpyOKM: | — TOHKoCcTeHHas cep-

noBuAHag TpyOKa; 2-— pbldar ¢ 3y6YaTKoM;

3 —cTpesika; 4—3yGuaToe Kojeco;, 5—
1Kana; 6 — TAra

OGHIMHO TOYKM 3aMEpOB HaBIeHUN cOOOINAIOTCS ¢ MaHOMETPaMU
(BaKyyMMeTPaMH) € TIOMOUIBIO MO IROIAIIUX TPYOOK, KOTOPHIE ITOACOe-
IWHSIOT K TpyGOIIPOBOAaM 10 U rociie Hacoca. [Ipu 3ToM mokasaHue
puGopa MOXeT He COOTBETCTBOBATh UCTUHHOMY 3HAYEHUIO IABIEHUS B
Toyke 3aMepa. Tak, ec/M MOABOMSIIAS TpyOKa ITOJHOCTRIO 3aojiHeHa
KUIKOCTHIO M IPUGODP pacriofioxXeH BhIIIEe TOYKW 3aMepa, TO UCTUHHOe
MaHOMETPUYECKOE WJIK BAKYYMMETPUYECKOE JaBJIeHUE B TOYKE 3aMepa
(Touka A Ha puc. 10.2)

Pua = P+ pg¥a MU pys = p, — pgla,

e Y, — paccTosiHMe MO BepTHKAIH OT TOUKY 3aMepa JIo ITylepa rpubopa, M.

Ecim npu6op pacmonoxeH HKe TOYKU A, TO
Pua =Py — PEYAMIA pyp =Py +pg T4

TakuM 06pazoM, IpU YCTAHOBKE MaHOMeTpa (BaKyyMMeETpa) HUXe
WM BBHILLIE TOYKU 3aMepa sl OTpeaesieHUA UCTHHHOIO NABNeHUS B
3TOW TOYKe HEOOGXOAUMO YUUTHIBATE JABIEHNE CTOJNGA XHIKOCTH, 3a-
TIOTHAIOUIEH [TOABOAALIYIO TPYOKY U YacTh TPYOOIIPOBOIA 10 TOYKU 3a-
Mepa. Eciu mogsoAsiias TpyoKa 3anoiHeHa BO3MYX0oM, TO BO BeeX CIy-
qyagx MoKa3aHus MaHoMeTpa (BaKyyMMETpa) pakKTUyeCcKu 6yyT cooT-
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BETCTBOBATh UCTUHHOMY Japie HUIO B Havase ee (Toyka K Ha puc. 10.2),
TaK KaK BIUSHUE NapleHUs cToI6a BO3ayXa B TPYOKE U3-32 MAJLOH €10
IDIOTHOCTH 6ymeT HuytoXuo. Ilogsomsaiuue TpyOKM K MaHOMETpam
OOBIYHO «I[TPOJIUBAIOT» XUIKOCTBHIO, 2 K BAKYYMMeETpaM «IIpOAYyBaloT»
BO3IYXOM. JIJIs1 3TOTO B MeCTe COEIUHEHUS] TPYOKU C IIpUObOPOM ycTa-
HaBJIWBAIOT TPEXXOMOBOM KpaH WM IIPOCTO OTBOALIUYIO TPYOKY € Kpa-
HOM (cM. puc. 10.2). B meproM ciiyuae Tpu OTKPLITUM KpaHa BO3AYX
«cbpacpIBaeTCHA» U3 MOAROIAIIECH TPYOKU B aTMOChepy, BO BTOPOM BO3-
JYX U3 aTMOCHEPEI «ITPOIYRAET» IIOABOMALIYIO TPYOKY U yaajlsieT U3 Hee
BOAY. B IipuHIIUITE MOXHO Y BAKYYMMETPUYECKYIO ITOABOIIILYIO TPYO-
KY «I[IPOJIMBaTh» BOLOM, €CJIU CBOOOIHBIN KOHEI €€ OIyCTUTH IO yPO-
BeHB BOIHI B cocyne (cM. puc. 10.2). HauGonpieit Toynoctu uzMepe-
HVS JOGUBAIOTCS TIPU PACTIONOXEHUU OCHU ITOABROAAIIUX TPYOOK B TO-
PU30HTAJIBHOMN TUIOCKOCTH, MPOXOASINEl yepe3 TouKy 3aMepa. B atom
cIydae He HYXHBI HU «IIpOJUBKU», HU «[IpOAYBKU» TPYOOK, TaK KakK
Y, =0 (cM. puc. 10.2). B npakTuKe 11 U3MepeHUsT BaKyyMa WK Ma-
JIBIX JARIEHUN WHOTAA IipuMeHsII0T U-06pasHple CTeKIHHBIE TPYOKH,
3aTOJTHEHHEIE PTYTHIO. TOYHOCTh U3MEPEHUH IIPU 3TOM ITOBBILIAETCS.
OmHako padoTa ¢ 3TUMU IpUbopaMU TpeOGyeT OCTOpOKHOCTU U akKKy-
PaTHOCTH, UOO PTYTH YPE3BBEIYAHHO BPEAHOE BEIECTRO ST OOCIYXKM-
BAIOIIETO MepCoHAaNa.

IITupoKoe pacnpocTpaHEeHUE NOJYIWIM MalloTaGapUTHEIE IEKTpU-
YecKUe JaTYUKH, B KOTOPBIX JaBJeHUE, BAKYYM WIH [epernas AaBIeHNI
peodpas3yioTcs B 2IeKTpUye CKUH CUTHAJ, TIOCTYIIAIOIIWH fajnee Ha BTO-
PUYHEIN yKazaTeNbpHEIN puGop. Takue JaTyukKu MUMEIOT MaJlble pasMe-
PBI, TI03TOMY UX MOXKHO YCTaHARIUBATE HEIIOCPEICTREHHO B MECTE 3aMe-
pa, a CUrHAJNE! OT HUX NepenaBaTh Ha OCHWLIOrpad, neyaramoiiee ycr-
poiicto Wi O9BM. OcHoBHBIE HEIOCTATKHU 3TOrO CII0C06a U3MEPEHUS:
He BCerJa BEICOKAs TOYHOCTh U3MEpEeHUR, BBICOKAST CTOMMOCTD 000PY-
JOBaHMS U OOCHYXUBAHUS.

Yacmomy eépaujenus eanra Hacoca uau deuzamens n MOXHO U3MePATDH
PasTUYHBIMU TaXOMETpaMU WIU CHIEHAATIBHEIMA yacTOTOMEpaMu—Ta-
XOMETPAMU C JIEKTPOUMITYIECHBIMU CUETIMKAMU CUTHAJIOB, MOCTYIIA-
IOIIUX ¢ UHAYKUIMOHHEBIX WK (HOTOIIEKTPUIECKNX NTATYUKOR, KOTOPHIE
yCTaHOBJIEHBI BOJIVU3Y BPaIAIOIIErocs Baia.

Mowpocms nacoca (nompebasemyro) N MOXHO U3MEPUTH ABYMS ClIO-
€c0o6aMU: ¢ IIOMOUIBIO MIPSIMBIX Y KOCBEHHBIX U3MEPEHUH.

IlepBBil cOCOG OCHOBAaH Ha MPSIMBIX U3MEPEHUSIX YaCTOTHI
BpaIEHUS Bajla HACOCA 1 U KPYTSIIEr0o MOMEHTA, Ne HCTRYIOILIErO Ha BaJl
Hacoca M, [ToTpeGasiemMast HacOCOM MOIIHOCTS, KBT,

N=My,n/9550,

roe n, MU~ Mo, H - M.

KpyTstiuit MOMEHT My, MOXHO OTIPENETUTE U ¢ TIOMOIUBIO CIEIM-
AILHOM BECOBOM FOJIOBKH, COEIUHEHHOMN € IBUTATEIEM, KOTOPHIA MOXET
BpaIATHECS B MOMLUIUITHUKOBHIX omopax (puc. 10.3).
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Puc. 10.3. Omnpenenenne KpyTAuiero Mo-

MeHTa M, ¢ MOMOWIBI0 YCTAHOBJICHHOTO B

NOJIIKNHAKOBBIX ONOPAX ABAraTeis H BeCo-
BOH roJIOBKH:

1 — pBuraTeltb; 2 — NMOMUIMITHMKOBRBIMA y3el;
3 — Ban Hacoca; 4 — ornopa; 5 — pblyar; 6 —
Tsra; 7 — BecoBag roJIOBKa co MIKaNIoi

BTtopo#f c¢cmoco6 OCHOBaH Ha U3MEpeHWU MOTpeGisaeMoit
JBUTATENEM IIEKTPUYECKOI MOILIHOCTU Ny, KOTOPYIO 3aTEM UCIIONIB3Y-
10T IS pacyeTa rotpedbIgeMoil HACOCOM MOIIHOCTH € YIETOM U3BECT-
HBIX K02(hbUITUEHTOB ITOJIE3HOr0 AEACTBUA IBUTATENIS 1y U TIEpEIay OT
IOBUTATENA K HACOCY Mpep

N = NanuBnnep-

Kosggpuyuenm nonesnoeo deticmeus Hacoca
n = pgQH/1000N,

Iie Bce MapaMeTphl B [paBoi YaCTH OlpelesieHb! B [pOLecce NapaMeTPUUecKIX HCTbiTa-
HUif Hacoca (Q, M3/c; H, M; N, xBT).

Jonycmumblii kasumayuontbii 3anac
Ahyon = AAhyy,

roe A — xoadpdunuentT 3anaca, 4=1,1...1,5 (cM. paboty Ne 5); Ahy, — KpUTHYECKUH Ka-
BUTALHOHHBIH 3al1ac, ollpeae/sieMbIi OIBITHRIM ITYTEM;

Ahy=Pasy / 08V / 28 Prxc / 0,

3AECH Py p — MUHUMATIBHOE a6COTIOTHOE JABEHHE BO BCACHIBAIOIIEM TPYGOTIpOBOZE ITe-
pel HacocoM, MpH KOTOpOM MOC/IeAHKI enre coXpaHsieT MpakTHIeCKH HEM3MEHHBIM Ha-
niop H rput MOCTOSIHHBIX Tofiaue Q W YacToTe BpameHNs /; v, — CKOpOCTb BOJIb BO BCACH-
BaKOLEM TPYOOTIpOBO/E MTEPE] HACOCOM, M/C; py, ; — HaBIeHHE HACHIIIEHHEIX [apOB XHIl-
xoetu, H/M2

Taxum obpasoM, IS HAXOXAEHUS JONIYCTUMOIO KABUTAIIUOHHOT O
3anaca Ahy,; HEOOXOIUMBI Te X€ CPEACTBA USMEPEHUIA, KOTOPBIE UC-
MOJIb3YIOT IS onpeesienus Hanopa H, nomaun Q, 4acTOTHI Bpale-
HUS K.

,Zlonycmwwaﬂ BAKYYMMempu1ecKdsa 6biCOmMa 6CACbledHUA UMEET Clieny-
IOLIYIO aHAIUTUYIECKYIO CBSI3b € JOMYCTUMBIM KaBUTAIIMOHHBIM 3alla-
coM:

BaxK

0Tl =(pa _Pn.x)/pg+vx23 /Zg‘Ahuor[, M.

Mo cyiecTBy, 3TO MOKa3aHUs BaKyyMMeTpa B MeTpax, YCTaHORBIEH-
HOTO BO BCACBIBAIOIIIEM TPYGONPOBO/IE Iepell HACOCOM Ha YPOBHE TOYKY
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M3MEePEHUS NaBNeHUs p,. OTpunaTebHOE 3Hadenue H gy o3Havaer,
YTO [aBJieHUe B TPYGOIPOBO/IE P BXOJE B HACOC BHIIIE aTMOChEp-
HOTO.

10.3. YHEBHO-JIABOPATOPHbIE PABOTbI

Ipeanosaraerca NMpoBeqeHUE CASAYIOIMX YIeGHO-Ja60paTOPHAIX
paboT ¢ aHAM30M UX Pe3ylbTaToR:

1. M3ygeHue KOHCTPYKUMIA pa3IMyHBIX LIEHTPOOEXHBIX HACOCOB Ha
pa3byvpaeMBIX 06pa3iiax u ollpeaeieHue UX MApoK.

2. MlcnibiTaHue BCAachIBAIONIEN JTMHUM IIEHTPOBEXHOTO Hacoca JUIS
onpefieNiecHUs ee TUOPAaBIUYECKUX XapaKTEpUCTUK, BaKyyMMeTpudec-
KOU BBICOTHI BCACBIBAHUS Y KABUTAIMOHHOTO 3aIlaca Hacoca.

3. M3yyeHue KUHEMATUKH ITOTOKA B paGoYeM KOJIeCe EHTPOOEXHO-
I'o Hacoca.

4. Mcnipitanue neHTPOGEXHOTO HACOCA IS TTOJydeHUS €TO IHepre-
TUYECKOH XapaKTe pyUCTUKMU.

5. KaBUTaliMOHHOE UCITBITAHUE 1IEHTPOGEXKHOTO HACOCA.

6. McniplTaHue HaCOCHOW YCTAHOBKM € IBYMS IapajUIeIbHO U I0C/e-
JOBaTeJbHO paGoTAIOIIMMK HACOCAMM.,

7. MlcnipiTaHue IEHTPOGEKHOTO HACOCA TIPU CYLIECTBEHHO PasHBIX
4acToTax BpallleHMs eT0 BaJia.

CocTaB y4e6HO-1a60paTOpHbIX pabOT MOXET 3aBUCETH OT YIeOGHBIX
NpOrpaMM IS pa3TudHEBIX CHelMabHOCTER Y cnenuanuzanuit. epen
MPOBEACHUEM JabOPATOPHBIX paboT B IIOMOIIB CTYAEHTY BBIIAETCH CITE-
LUANIbHBIN XYpHAJI, BKOTOPEI OH BHOCUT pe3y/IbTaThl UBMEPEHUH, pac-
YeTOB U aHAJIN3a 9KCIIePUMEHTAIBHBIX NaHHBIX. TOJIBKO MOCIIE ITOTHOTO
3aIlOTHEHUS XypHalla paboTa MOXeT OBITh IpenbsBieHa Mpernoaapare-
JIO [UTS 3a4erTa.

Pa6ota N2 1. UBYMEHNE KOHCTPYKLIUA PA3NINYHbIX
LEHTPOBEXHbIX HACOCOB HA PA3BVPAEMbIX OBPA3LIAX
N ONPERENEHUNE NX MAPOK

Llens pabomsi: V3ydUTH KOHCTPYKIMU HACOCOB; YSICHUTH Ha3Haye-
HY€ UX OCHOBHBIX Y3JIOB U fieTajeil; IpOBeCTU MOHTAX Y € MOHTAX Ha-
COCOB.

Ilopadox nposedenus pabomyi: COCTABUTH ICKM3BI pabOYUX KoJlec Ha-
COCOB; CHTH OCHOBHBIE pasMephl KoJlec, HeOOX0qUMBIe TSI OTIpeesie-
HUSI MapKHU Hacoca; OIpelle]IUTh MAapKK HACOCOR.

Pa6oty Ne 1 mpoBozsT 1ociie 03HaKOMJIEHHSI CTYAEHTOB C KOHCTPYK-
LHMAMU HACOCOB 10 YyepTeXaM, JUarlo3uTHUBaM, iakataM. CTyneHT noi-
KeH U3YYUTH Ha pealIbHBIX 00pas3iax He MeHee TpeX HACOCOB pa3IuyHoi
KOHCTPYKUUHU (06BIYHO KOHCOJBHBIN, C MBYCT OpOHHUM BXOJOM U MHO-
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Puc. 10.4. [leaTpoGexkuslii Hacoc [2000-21:

1, 2, 12, 22 — canpHuxu; 3 — pa3bpblaruBaresib; 4 — Kphlilika NOMIIMITHKKaE; 5, 30 — Kopriyca Hacoca;

6 — waiba; 7— rafixy; & — 3aryixka; 9, 25 — xopnyca NOQUMIHMKOB; 10— KOHNYECKAR poOIIMKO-

NOAIIMIHKK; /] — pacriopyas BTyjiKa; 13— nabupKa; 14— rpyHabyKcsl; 15, 23 — 3aluuTHbIE BTYIKY;

16 n 17— yruloTssiiolme 1 3allliTHbIe Konblla; /8 — pabodee Kojeco, [9— KpbliliKa Hacoca; 20 —

IMOHKa; 2/ — Ban Hacoca; 24— KpblllIKa MOAIIMITHMKE; 26 — MApMKONOAIIMITHMK; 27 — BTVJIKa ¢
pe3bboit; 28 — mnoHKa; 29 -~ IueK MyQThI

TOCTYTIEHYATBI ceKUMoHHbiit). [T Bcex BUIIOB M3YydaeMbIX HacOCOB
CTYIIeHT [eJIaeT cxeMaTU4eCcKUe 2CKU3bI KOHCTPYKIIMMA, a TakoKe 9CKU3BI
paboyux Kojiec. B mpouecce M3yue Hust KOHCTPYKIMNR HACOCOB CTYAEHTHI
BBIIOJHAIOT YaCTMYHYIO pa3bopKy U cO0pKy MaydaeMbIx o6pazizos. C
MOPSAAKOM COOPKM LEHTPOOEXKHOTO Hacoca B IMOJHOM 06beMe MOXHO
03HAKOMUTECS Ha ITpuMepe Hacoca J12000-21 (puc. 10.4).

Paboty npoBoasT B CAEAYOLIEH MOCTE0BATEIBHOCTH:

1. CobupaloT potop Hacoca: Ha pabouee Koeco J§HacaxMBaloT 3a-
HIUTHBIE KOJIblia 17 ¥ 3aKpeTuIsSioT UX YCTaHOBOYHBIMM BUHTAMU; Ha
BaJl Hacoca 21 HacaxXuBaloT pabouee Koseco [8Ha mronke 2¢;, paboyee
KOJIECO 3aKPEILIAIOT Ha MecTe, HaBe pHYB 3allIMTHEIE BTYJIKY 15, Ha 3a-
HIMTHBIX BTYJIKAX 3aKPEILIAIOT IPYBAOYKCHI 14, HaneBajoT KOJbla cajlb-
HMKa 22, a Ha BaJl — pa3GphI3ruBaTe] Iy 3; Ha 3aIMTHEIE KOJIbLA pabo-
4Yero KoJjieca HaKMILIBAIOT YILIOTHAIONIME KOnbia 16; coGupaioT Ha
BaJIY POJMKOIIOMIIUITHUK, TOCTABUB II0CAEI0BATETBHO KPBILLKY 4 101~
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LUATTHHAKA, PAacTIOPHYIO BTYJIKY /], KOHHYECKMI PONMKOIIONLUMITHIK 10,
aidy 6 M raiikvt 7, cobUparoT Ha BaJIy LUapHKOIIOALUMITHIK Ha CTOPOHE
MY(DTEI, ITOCTABUB MTOCIEIOBATENBHO KPBIIIKY ITOALIMITHMKA 24, pacliop-
HYIO BTYJKY /1, IIapUKOIOAUIMITHUK 26 ¥ BTYJIKY ¢ pe3sboit 27.

2. YcTaHaBIMBalOT Kopllyc Hacoca J0 Ha MECTO cOOpKIL.

3. CraBdar Ha MecTO 60JITHI C TIPOYIIMHOM I CaTBHUKOB 1.

4. Knanyt coOpaHHbIi poTOp Ha MOALUIMITHHAKH, OMHOBPEMEHHO Ha-
JieBas KopItyc IMOAUIMITHMKA 9 COOTBETCTBEHHO Ha POIMKOIIOAIMITHHAK
10, a xopnyc NoqIIMITHMKa 25 Ha IapUKOTIOALIMITHMIK 26 ¥ Ha OOJITHI B
Kopltyce Hacoca J.

5. 3akpeIULIIoT Ha MecTe KOopIyca NOAIIMITHUKOB 9 M 25 raifikamu;
yCTaHaBIMBaIOT KOHTPOJILHBIE LIITHILKH.

6. TIpMBepTHIBAIOT K KOpITycaM MOAUIMITHUKOB 91 25 KpBILIKY 41 24
OoJiTaMy, MpeaBapyMTeJbHO YIOXMB IPOKJIaNKH; YCTaHABIMBAIOT pas-
OpBI3TMBATENH 3 Y 3aKPeTUIAIOT MX Ha MeCTe BUHTaM¥; IPHBEPTHIBAIOT
3arIylIKy & BUHTAMHM, YCTAaHOBHUB ITPOKJIaAKH.

7. HacaxuBaloT Ha BaJjl co IUITOHKOM 28 IycK MydThI 29; 3aKpeTuisioT
€ro Ha MeCTe YCTaHOBOUHBLIM BUHTOM.

8. CraBdaT Ha MECTO U IPpUBEPTHIBAIOT KPLIIIKY Hacoca /9, IIpoIoXKuB
B CTBIKaX IIPOKJIaAKM M3 KJIIMHTEPHTa C YCTAHOBKOM KOHTPOIBHBIX IIIITH -
JIeK.
9. HabuBaloT cabHMKM HaOMBKOMR 13, IMOCTaBUB Ha MeCTO KoJblia
caJIlbHUKa 22 ¥ TTOJOBMHBI KPBIIIEK CATBHUKOB 24 12, U CTATHBAIOT ITo-
JIOBUHBI OOTaAMH.

10. CobupatoT TpyOOIIpOBOALI 115 IOABOAA BOMIBI K CAIBHMKAM.

11. BBepTHIBaIOT B COOTBETCTBYIOLIME MeCTa COINIaCHO COOPOYHOMY
YepTexXy NMpoOKM, MaciIoyKa3aTellH, OTXXMMHBIE OOJITHL.

Paz060opxy BEINONHAIOT B 0OpaTHOM NOPSIIKe.

OcHoBHEIE pa3MeprI pabodero Koneca, HeOOXOAMMBIE IJId ollpeee-
HHS MapKu Hacoca, 06o3HaueHsl Ha pucynke 10.5: D, — HapyXHBIA OH-
aMeTp paboydero xoneca; [y — quaMeTp BXOJHOIO ceUeH s paboyero Ko-
neca; dy, — nameTp BTYAKK. OnpenenuB pa3Mephl pabodyero Kojaeca, ux
3aHOCAT B Tabauy 10.2.

10.2. PasMepsl H mapaMeTphl HACOCA, HEOOX0IMMBIE IS OMpeneIeHns ero MapKy

Pa3smepr! kosieca, MM Yucso Yacrorta
Tunt Hacoca CTOPOH BCACHI- cTyneneyy | BPAlleHid Baja
D, Dy Ay BAHUH igy HarHeTaHus i Hacoca n, MUH
Do
d
' . Pane. 10.5. Dckus paGodero KoJieca
— L ‘ Hacoca ¢ OJIHOCTOPOHHHM BXOIOM
} ‘
Dz
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Mapku HacOCOB MMeIOT ciienyrolumit Bul: Hacocsl Tuna K — K — Q,/
H; tuna ]I — J1Q, — H; MHOrOCTYIleHYaTble ceKIIMoHHbIe THITa MC —
HHCOQ, — H(Qyu H— nopaya, M3/4, 1 Harop, M, Hacoca NP1 MaKCcH-
MairsHoM KITJ1).

s onpeneneHud rogayd Qv Hanopa H IpenogaBaTteb 3a/1aeT yac-
TOTHI BpallleHUS BaTa Hacoca x. Torna cekyHaHas rmogava , M3/C, 1 Ha-
0P, M, Hacoca OIpeeISIoT o popMysIam

Qe = (DBKB/ KD)3nin

H=ig #((3,65’1\/ Q¢ /isx )/ 1 )4 )

i€ Dy, — 5KBUBANEHTHLIA MaMeTp BXOAA B KOJIECO, M, Dm;:\/ 1)3 —dfT ; Kp— xos®-

dunmenr, Kp=4...4,5; n — vacrora BpallleHus Bala Hacoca, MMH™!; iy, ~— YHCJIO CTOPOH
BCaChIBaHMUA; I; — YUCIIO CTyTIeHel Hacoca; H, — K03¢hdUIMEHT GBICTPOXOTHOCTH Haco-
ca, MUH™!, KOTOpHIt MOXHO OMpefenuTh 1o rpadpuky (puc. 10.6).

Jlns Beraucnenus Q. v H MCNonb3yioT UCXOAHbIE POPMYIIEL

Dy :KD3\/Qc/n H A 2(3:65’1\/Qc / tsx )/(H/icr )3/41

MoJy4eHHBIe Ha OCHOBe TeOPHHU 1010014, B MapKy Hacoca BXOQUT 4aco-
Bas nogaya, o ects Q, = Q.-3600, M3/4. Pe3ynbTaTsl olpeaeieHUS s U
pacyeToB 3aHOCAT B Tabnuily 10.3, mocie Yero B Heit 3aMMCHIBAIOT MapKy
BCEX M3ydyaeMBbIX HaCOCOB.

10.3. Onpeienensie MApoOK HACOCOB

= Q‘l = . 4
Tun ng 110 O.= = . 3,65n,’ /i Mapka
Hacoca Do/ Dy rpauky =(D3KB/{(D)3 M | % 3g(c)(>)( H=iy3 "—%—Ex_ »M | Hacoca
M/c 3,0 A
M/ s
2,
GO
Puc. 10.6. I'paduk 3aBucuMoct Koa- 40
(unenTa GHICTPOXOAHOCTH HAcoCa A,
OT OTHOILIeHHs! IHAMETPOB pabogero Ko- 20 > =~
Jieca Dz)] N i — S
10

30 50 70 90 110 130 g emn”
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Koumpononste eonpocer u 3adanus. 1. KakoBbl 0COGEHHOCTH H3yYaeMbIX KOHCTPYKLIHH
HacoCOB, UX JOCTOMHCTBA U HepoctaTku? 2. Kak cobupaioT 1 pazdupaioT HACOCH Pasiny-
HBIX KOHCTpYKIuit? 3. Kak IBUXeTcd BoJa B IPOTOYHOI yacTu Hacocop? 4. Pacckaxure o
paboTe calbHUKOBBIX YIUIOTHeHHH HacocoB. 5. B yeMm pa3sHuia MapKupoOBKH HAacoCOB C
Maio#t ¥ 6oMbliol noxayeit?

Pa6orta N2 2. UCNbITAHUE BCACbIBAIOLEW JINHUN
LIEHTPOBEXHOIO HACOCA Ansl ONPEAENEHUA
EE MMAPABUHECKNX XAPAKTEPUCTUK, BAKYYMMETPUYECKOW
BbiCOTbl BCACbIBAHNA N KABUTALUMOHHOIO 3ANACA HACOCA

Lleas pabomyi: yacHUTH (pU3MUECKMI CMBICT TeOMETPHYECKOI BHICO-
TH BCACHIBaHHUA A, BAKYYMMeETpHUeCKON BEICOTHI BCachiBaHMsA HP¥¥, Ka-
BUATALIMOHHOTO 3aIlaca Hacoca Ah, a TAKXKe MX B3aUMOCBS 35 IpH pasiiny-
HBIX PacXo/iax BOABI Uepe3 BcachIBAIOILYIO IMHMIO Hacoca.

l'eoMmeTpuyeckas BhcOTa BcaChiBaHUS Ay, M, [UIL HacOCa C TOPU3OHTANILHO Paciioio-
XeHHHIM BaJIOM — PaccTOsSHME OT yPOBHS HHXKHero Obeda (BOZOMCTOYHUKA) IO OCH Ha-
coca (puc. 10.7); BaKyyMMeTpUUECKas BHICOTA BcachlpaHUA Hacoca HP*¥ — 310 nokasaHue
BaKyyMMeTpa, BHPaXeHHOe B METpaX 1 NpUBeIeHHOe K TOYKE 3aMepa Ha OCH Hacoca (UC-
TUHHBIN BaKYYM B 3TOM TouKe ). CBA3k MEXTY /1, 1 AP3K MOKHO HalfTH ¢ TOMOHIbIO YPaBHe -
Husl BepHyH, 3arucagHoro Ajisi CeYyeHut @ — a u 6 — ¢ (cM. puc. 10.7).

Pa/08+Va 28+ Z, =Dy [08+VE [ 28+ Zyt By,

TIe p, U p, — atMocepHoe U abCOMOTHOE JaBleHHe Ha OCH BCACHIBAIOILEro TPpy6onpoBo-
Ia B cedyeHuu nepel HacocoM, I1a (H/M?) (ock Hacoca COBIARAET C OCHIO TPyOOTIPOBOAA);
p — MJIOTHOCTh XHUIKOCTH, KI/M?; g — yCKOpeHHe CBOGOIHOTO NafeHust, M/c?; v, 1 vy —
CKOPOCTb BOIB B MCTOUHHMKE U TPYGONPOBOIe Nepes HaCoCOM, M/c; Z, U Z; — paccTos-
HUE 10 BEPTUKAIU OT FOPU30HTATLHON MIOCKOCTU CpaBHEHUS O TOYEK 3aMepa aBlle-
HUS, M; A, ; — IOTEPU HATIOPa BO BCAChIBalONIel TMHIY Hacoca (BO BCachiBalollleM Tpybo-
TIPOBOIIE) MEXY CEUEHUAMM & — A U 6 — 6, M.

TlockombKy va =0, To (Pa—ps)/pg=H"*=h, +V§ /28+hs1h.

KapuTallMOHHBIM 3allacoM Hacoca Ah
Ha3bIBaIOT NPEBLILIEHKE CYMME CTaTHYEC-
KOTo Hamopa p,/pg, NPUBEIEHHOIO K OCH
Hacoca B CEYEHHUU @ — 6, ¥ IMHAMHYEeCKO-

ro Hamopa INoToKa v% / 2g Hal HanopoM
HachlllleHHbX NapoB pabouelt XUOKOCTH

BO BCachIBAIOILEM TpyGOMpoBoLe Iepex
HACOCOM, TO €CTh

Ah=pq /08 +V2 | 28~ Pux | PE.

W3 pripaxenuit mng A% u Ak HeTpyn-

Puc. 10.7. Hacocnas ycraHoska:

1— nacoc; 2 — 3a1BAXKA; 3 — BaKYYMMETP;
- Lg 4 — KpaH 1S «[IPOIYBKU» OBOAsALIEH TPYOKH;
a : 5 — 3ab0pHBIH KJTanas




HO YCTAHOBHUTD CBSI3b MEXIy HUMMU:

H™ =(pa-Prx)/PE+Va /28~ Ah

178071
Ah=(py - pux)/ 08 +Va / 28~ H™*.

B paGore Ne 2 Ha ocHOBe 3KCIlepUMeHTa U MPUBEICHHBIX BRILIE
ypaBHeHU He0OXOIMMO ITOCTPOUTSH U ITPOAHATU3UPOBATH 3aBUCUMOC-
™ hy=f0), H**=f0), Ah =f0), hy:=A0), & =R0Q). Pacxon Q
YCTaHABIMBAIOT 33BMKKOHX 2 B HaIOpHOM TpYOOIIpoBOJie Hacoca I
(cM. puc. 10.7) ¥ U3MepsIOT pacXonoMepHbIM ycTpoicTBOM. [lepen 06-
paboOTKOM pe3yiIbTaToB SKCIIEpUMEHTOB ITPOBOAAT CIEAYIONIUEe U3Me-
peHust:

PacCTOgHUE Yy, M, 110 Be PTUKAJIH OT TOUKH IIPACOSTUHEHUS TOXBOLS-
et TpYOKM K BcachBarolieil Tpybe 10 ocu nocienHei;

IMaMeTp dy, M, BCACEIBAIOLIIET0 TPYOOTIPOBOIa B CeUEHMH 3aMepa;

paccTosiHue fiy, M (PeoMeTpuueckas BLICOTA BCachlBaHUA), 11O BepTU-
KaJId OT OCH Hacoca JI0 YPOBHS py MCTOUHUKA,;

atMocdepHOe AaBNEHWE p,, €CJW OHO BHIPAXKEHO B MM PT. CT., TO
Pa= My pT.CT. 133,4 H/M2 WA po/Pg = My pr.cr. 133,4/pg, M; TeMmmepa-
TYPY XMIKOCTH f T OIIpeeleHUs Haropa ee HACHIIeHHBIX MTAPOB Py 5/
pg = ({(5), B YacTHOCTH 1g Bombl ¢ 1= 15...20 °C, MOXHO TPUHATS P 5/
pg=Y,L M.

BakyyMMeTpUUeCcKYIO BEICOTY BcachiBaHUSI HP3X paccUUTHIBAIOT 110
MOKAa3aHUAM BaKyyMMeTpa p, C YUETOM «ITPOJIyBKM» ITOBOASILEN TPYO-
Ku  Bo3gyXxoM  HP=p /pg—d,/2. KaBuUTauMOHHBIA  3armac

Ah=(p, —Pux )/ P8 +V% /2g-H®X  Cxopocts B Tpy6ompoBoze Tiepes
HacocoM v, =40 / ndlf . [orepu Harmopa Bo BcachiBalo1eM TPyOOITpOBO-
ne hy.=H BaK _ hy —v% /2g . KoohduuueHT conpoTHrieHus BcackiBa-

IOIIET0 TPYOONpPoBOsa &, =hy 28 / v% .

Benuuunsl H23X, Ah, hy 1, €, 1, hs PACCUMTEIBAIOT JUTA KAXI0TO pacxoa
0, HaHOCAT Ha OJHY M TY Xe KOOPIUHATHYIO IIOCKOCTD, I10CIIe Yero
TIPOBOJIAT Pe3yJIBTUPYIOIIMe KPUBBIE, 10 KOTOPBIM €Nal0T aHaINU3 9KC-
nep¥MeHTa. Pe3ynsTaThl M3MepeHUN U pacyeToB 3aHOCAT B TabiMLy
10.4.

10.4. Pe3y/IbTaThl M3MepPEHMIi H PACYETH! BEJIMIHH

@ OINk]
HaumenoBanyie BeJIMUAHEB] U pacyeTHAsS N ma

dopmya 123 a]s]e]7]s

Pacxon Bogsl Yepe3 BCaChIBAIOUIYIO JH-
Hmo Q, M*/c

leoMeTpuyecKast BbICOTa BCAChIBAHUS
By, M
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IHpodoncenie

HaﬂMeHOBaHHC BCJAMYMHEI U pacyeTHas
thopmyna 1(2’3[4]5|6]78
ToxasaHusi BAKYyMMeTpa p,, Ia (H/M2)
BaxyyMMeTpHyecKas BLICOTa BCAChIBAHMS

H = p.fog —dp/2, M
CpenHAd CKOPOCTb XKUIKOCTH B Tpybo-

nipoBofe meped HacocoM v, =40/ ndf,
M/c
CKOpOCTHOI Hanop vg /28, M
KapuTallMOHHBIH 3anac

2
Ah:(pa —pn_x ) / pg+v3 /2g—HBaK) M
IMotepH Hamopa Bo BCAchIBAIOLIEH TUHUH
e =™ by v, /28, M
Koaddunmenr collporUBieHUs Bo BCa-
CHIBAIOLIE JTMHWH £ 1 = A, 1/(v2/28)

Hopadok npoeederun pabomei. 1. 3ammyckKaroT Hacoc. g 3T0ro MmoJ-
HOCTBHI0 OTKPBIBAIOT 33[IBUKKY 41 3aKPHIBAIOT 3aIBUXKY &, 3aTeM BKITIO-
YaloT BaKyyM-Hacoc ¥ OTKpHIBaloT kpaH 5 (puc. 10.8). Kak Tobko noka-
3aHUS BAKYyMMeTpa ¥ JOCTUTHYT MakCMMAaJIbHOTO 3HaYeHMS, BKIIIOYa-
10T apuratelis 7. Eciu manoMerp M; mokasslBaeT AaBleHue, TO 3aITyCK

BB 1Y
o1 1 SR
iy
A\
Mty il /AN
My My My I — T — /’_\\
. 8 g = = -
L} sl
s Al ==
- V? 3 1 - T/
¥ I 7 [

Puc. 10.8. Cxema creHa Iud BeIIBITAHRIA HACOCOB:

1—Gaccelty ¢ BoJIod; 2— 3aGOpHOE YCTPOKCTBO; 3 — BCACHIBAIOIIMI TPYGONMpPOBOT; 4 — 3aJBUKKA;
5 — KpaH Ha OTcachIBalollleM TPYGONpPOBO/le BAKYYM-CHCTEMEBI; 6 — HAcoc; 7 — IBUTaTenh; & — 3afl-
BUKKa C 3JIEKTPONIPUBOIOM; 9— HaIopubiit TpyGonposof; 10 — coruto BeHTYpu Ut M3MepeHHUs ITo1a-
41 Hacoca; /1 — nbe30MeTpUYecKUH cTakaH co LINUTLEH-MaciTaboM; 12 — HallOpHblit 6aK; 13 — yc-
TIOKOUTeNbHAS CeTKa; /4 — TPeyToibHbIN BOOOCHUB; 15 — cOPOCHOM TPYGONPOBOA
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Hacoca Ipollesl HOpMaibHO. 3aKphIBalOT KpaH 5 M BBIKITIOYAIOT BaKYyM-
Hacoc.

2. OTKpHIBaIOT ITOJTHOCTHIO 3a[IBUKKY &M IMocjie cTabuIN3alyy IoKa-
3aHUR BceX MpUOOpPOB 1O BO3MOXHOCTU OJHOBPEMEHHO 3aITMCHIBAIOT
9TU IT0Ka3aHUSA: BaKyyMMeTpa ¥, MaHoMeTpoB M;, M, u M; vy UITTAT-
LeH-MacuITada /7, 110 KOTOpBIM OIpeAeNsIoT pacXol Bomsl O = Q. ™.

3. llenar pacxon Q. Ha IpUMEPHO OMHAKOBbIe YUacTKH A Q) (Bcero
6...8 y4acTKoB) ¥ IOCIeI0BaTeIbHO C TOMONIBIO 3aIBUXKY & CHUXAIOT
IofIauy Hacoca ¢ «uaroM» AQ oT Q= Qe 80 0= 0. I1pu 3ToM Ha Kax-
Jloii nof1aye jefiatoT Te Xe 3aMephl, UTO M IO I1. 2.

4. BRIKJIIOYAIOT Hacoc U 0OpabaThiBalOT KCIepUMeHTAIbHEIE TaH-
Hele (cM. Tab1. 10.4).

Koumponvhste sonpocet. 1. Kax u3sMeHsioTes iapaMeTphl HBX, AR, Ay 4, €51, H IPH H3-
MeHeHuH pacxona Q? 2. [Touemy oHM UMEIOT Takoli XapakTep u3MeHeHHs1? 3. Kaxosa B3a-
UMOCBA3b uX 3HadeHult npu Q= 0? 4. [ToguuHsAeTCs 1 XapaKTep U3MeHeHHs A, . = A Q)
KBaJpaTHIecKoMy 3aKOHY b, = k0?7

Pa6ota N2 3. UISYHEHWUE KMHEMATUKU NOTOKA
B PABOYEM KONECE UEHTPOBEXHOI'O HACOCA

Llens pabomet: 3aXpenUTh 3HaHUS CTYIEeHTA 110 pa3feiy «KuHeMaruka
MOTOKa BHYTpU pabodero Kojeca», yICHUTE CBI3b MEXAY CKOPOCTSIMU V,
Vs Vo W, i; TIOCTPOMTB IIAHBI CKOPOCTEH IPH BXOJIe B KOJIECO U BBIXOJIE
W3 Hero; ollpeeIUTh Harnop H npy 3aaHHBIX ofade () M 4acToTe Bpa-
HIeHMS 1, UCTTONB3Y4 IJIaH CKOPOCTel ITOTOKa Ha BRIXOJIe U3 KoJleca.

Tlopadox npoeederus pabomer. BeldepyuBaIOT 3CKH3 paboyuero Kojeca,
Ha KOTOPOM YKa3EIBaloT OCHOBHEIE Pa3Mephl, OlpeiesideMble Ha OCHOBe
obMepa paboydero koneca (puc. 10.9). Tak KkakX ucCIToJIHeHHBIE KOJleca He
UMEIOT TOYHOH 06paboTKH 10ciie OTIMBKY, TO 06Mep IpOBOJAT B He-
CKOJIBKMX MecTax ¥ GepyT cpeH1e U3 IToJlyde HHBIX pa3MepoB. Pedynsra-
Tl 06Mepa pabodero KoJleca 3aHocdT B Tabiully 10.5, TaHHEBIe U3 KaTajlo-
ra 1o paccMaTpuBaeMOMy Hacocy, a TaKXe pacCUMTaHHEIE 10 U3BeCT-
HBIM 00001IaI0IIKUM (hopMyJIaM, TUAPABIMYECKUHI 1, U OOBEeMHBIH 1) og
KIIJ nacoca, — B Tadmuiy 10.6.

10.5. Pesy:mraTii 00Mepa paboyero Koeca

Jonactell Z, HHE

Dym | DyyM | DM | dipyM | by M | 8y, M—i Binons TPaA | Banon, TPAL “Ineuo Mpumeya-

* Pacxon Boanl Q onpenensiioT OOHMM ¥3 ABYX CNIOCOOO0B: MO pa3sHOCTH MoKasaHu#
MaHOMETPOB M; U M; MM 1o TToKa3aHHUSM WINUTHeH-MacliTada 17,
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Puc. 10.9. Dckus paGodero Koseca ¢ 0Go3HaTeHHeM pa3MepoB, HeoOXOMHMBIX 1S
olipe/ieJIeHHA CKopocTeii I0OTOKA B MeXKJIONACTHbIX KaHalaX

10.6. Tannasie U3 KaTanora i 10 pacueTaM

Mapxa Hacoca n, Muu~! Q,Mi/c HwM N, kBt | n,muu~! N n,

KunemaTKa motoka mpn BXxone B paGouee Koneco. [Ipy paccMoTpeHMM IBIDKeHHS
JXUIKOCTU BHYIpH KoJsleca MPUHUMAIOT, YTO pacripelefieHHe cKopocrell B TolepeyHbiX
ceyeHUsAX KaHaJIOB KoJleca paABHOMePHO M 3aBUCUT OT pa3Mepa KaHajla ¥t pacXoJa, a Tpaek-
TOpUM NTOTOKA NOJTHOCTHIO COOTBETCTBYIOT OYepTaHUAM jtoniactel B IulaHe (cM. puc. 10.9).
Taxoe nonyleHne coOTBETCTBYET CTPYHHOI TeopUH TeYeHUS XUIKOCTH B paGoyeM KoJle-
ce Hacoca. CKOpOCTh 10TOKA, M/ €, NIpH BXoJle B paboyee K0J1eco

Vo =4Q/[11 oGn(Dg _dBZT)]~

CxopocCTh NNOTOKa OGBIYHO He U3MEHSIETCS P ABYXKEHUHM XUIKOCTH 10 BXOla Ha JIo-
11acTi paboyero KoJieca, TO €CTb Vg = V| = Vy,,,, TlI€ V{ — aDCOMOTHAA CKOPOCTH [T0TOKA NpH
BXOJe Ha JIONACTH; Vy,, — MepuIMaHHas coCTap/lIollasg abCoMOTHOH CKOPOCTH (BEKTOP
MepHIaHHOM cocTaBasollell pacnofioxeH B IUIOCKOCTH CeyeHUsA KoJeca, Npoxonsuei
yepe3 och BpauleHus1). CpeHsis oKpyXHasg cKopoCTh, M/C, BXOOHEIX KPOMOK JonacTei
u; = Dyn/60 HanpaBieHa 110 KacaTeTbHON K OKPYXKHOCTH BpallleHHS cepeiHbI BXOTHOH
KpOMKHM onacTi. [Tocne HaxoxaeHUs CKOpocTed vy U &) CTPOIT IUIaH CKOPOCTeli oToKa
niepell BXOAOM €0 B MeXJIONIacTHRie KaHAIbI Xojleca Ha nuaMerpe D;. 1715 5TOro cTposT
napaiiieorpaMM BeKTopoB ckopocrel (puc. 10.10), U3 KoToporo onpelesioT BeKTop OT-
HOCUTENLHOU CKOPOCTU wy, TaK Kak Vi=Wj -+ , TOe wy — CpelHsII CKOpOCTh ITOTOKA OT-
HOCUTEJILHO JIoTacT paboyero xojeca. YroJ B Ha3hBaloT yIJOM BXoa IOToKa Ha Jlofna-
CTU U BEIYHCIITIOT 110 hopMyJie f; = arctg (vq/u;). PasHOCTE YIIIOB Mexay HanpapjeHus M1
JIONACTH Binon ¥ OTHOCHTENBHOH CKOPOCTH Wi — YTOM aTakK¥ o, = Bion — P1- [1o HopMa-
TUBHBIM JaHHBIM 3HaYeHUe yIJIa aTak¥ JOJDKHO OBITh NONOXUTENBHBIM M Ha paCYeTHOM
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wy, W Vom Uz Uy
ﬁg az
ou U2y Uy
1 !
<
1
w
Puc. 10.10. ITyan ckopocreif noTOKa mpk Puc. 10.11. ITnan ckopocTeif IoTOKa nph
BX0/le B pabodee KoJleco: BLIXOJIE ero K3 pabdodero Kojeca:
1 — nonacTb; 2— BXOIHas KPOMKa JIOMAacTH; 1— nonacTk paGoyero Xoyeca; ry — HapyXHbIA
r| — CPeHUIt pafinyC BpallleHU s BXOTHOM KpoM- pajuyc KOJIECa; m — YIJIOBas CKOpOCTh Bpallle-

KU JIOITACTH;, (0 — YTJIOBas CKOPOCTh BPAIeHU HUs

pexyuMe HaxomuTbcs B nipedenax 3...8°. locne Bxoaa Ha MonacTé MOTOK yXe ABUKETCH
BIOJIb JTOTIACTell, a TPA@KTOPHSI €TO COOTBETCTBYET OYEPTAaHHIM MEXJIONACTHRIX KAHAIOB.

KunemaThka H0oTOKa IpH BbIX0/e KKUXKOCTH M3 pabouero Kojieca. [1pu Bbixone U3 pabo-
Yero KoJieca NoToK XKUAKOCTH MMEET OKPYXHYIO COCTaBIRIONIYIO CKOPOCTH Uy = .Dyn/60,
a HarpaBJleHHe eTO B OTHOCUTENTbHOM IBMXEHHH COOTBETCTBYeT HaripaB/le HAIO TONACTe i
Ha BBIXOJIE, TO €CTh YIJIy YCTAaHOBKH Jlonacteit By, (CM. pHc. 10.9).

MepunuanHas (paguanbHas) cocTaBisioliasg abCcoMOTHON CKOPOCTH NOTOKA Ha BhI-
xofe

Vam = @/MosF2 = Q/Mos[nDaby — (85/8in By o) 52211,

rae F> — TUiownanb NOTOKa XUIKOCTH, BEIXOAALIETO U3 KOJleca, YIo KpYTOBOMY CEYEHHIO C
nuaMeTpoM Dy, M%; b, — paccTosiHue MeXAy mUcKaMM Kofleca Ha guametpe Dy, M; 8, —
TOJILIMHA JTOTIACTH TIpU BLIXOME U3 KoJjleca, M; Z, — YUCIIO JonacTeif paboyero kojeca.

OTa cKOpOCTh 3aBUCUT TOTBKO OT OJayYX Hacoca ¥ TEOMETPUYECKUX pa3MEPOB KojTe-
ca. IlnaH cxopocTelt nipy BEIXOAE YIOTOKA U3 Kojleca HaYMHAJOT CTPOUTh C BEKTOPOB CKO-
pOCTe 43 U Vy, (puc. 10.11). Tak Kak HarpaBleHHe OTHOCUTETHLHON CKOPOCTH NOTOKA W)
W3BECTHO U COOTBETCTBYET YIITY Banon, TO 3HAYEHHUE £€ MOXKHO HAWTH U3 NIapajUleliorpaMMa
CKOpOCTEl, KOTOpPhIA CTPOST MO M3BECTHHIM BEKTOPaM Uy M V,,, (M. puc. 10.11). ITo-
CKONbKY V4=Wj+1y , TO HETPYAHO HaliTH M BeKTOp aGCOMOTHOI CKopocTH v, . Ilpoek-
LIMYO CKOPOCTH v, Ha HanpaB/IeHUE OKPYKHOM CKOPOCTH Iy Ha3BIBAIOT OKPYXKHOU cocTaB-
nsoled abCOMOTHOR CKOPOCTH NIOTOKA vy, (M. puc. 10.11). M3 Teopuu HacOCOB U3BeCT-
HO, UTO Ha CAMOM JEJIe OTHOCUTEIbHAsA CKOPOCTh OTKIOHSAETCA OT HalpaB/leHns Jomacteit
KoJjieca, B pe3yJIkTaTe Yero OKpyXHas COCTaBIIolIas vy, CTAHOBUTCA MEHBLIE, YEM 3TO
cjleyeT M3 NIOCTpOEHUS 1UlaHa ckopocreit. leifcTBrTeNIbHAS CKOPOCTh

V5u=V2u /(1+p),

rae p — koa(pdunneHT, 3aBUcK UK oT YUcIa jonacTeil Z,, yIia ycTaHOBKHM JIOTIACTH Ha
BBIXOME Py;0n ¥ OTHOLIEHHS muaMerpoB Dy/D,.

Ha pucyske 10.11 3ta ckopocth 0603HayeHa BEKTOPOM V%u . CoOTBETCTBEHHO NOSB-

JIKIOTCS CKOpOCTH vh 1 wh . Takoe uaMeHeH e [U1aHa CKOpoCTel OBBACHSETCS TEM, 4TO
1iofava Hacoca He MEHSAETCS, 8 3HAUUT, HE MEHAETCS H CKOPOCTh Vy,,
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(Vam=Vam)-
Benmunny p MoXHO HaltTH o dopmyie
P =12(1 +5in osen)/ Zi[1 — (D1/Dy)*].

Onpenenende HaNOpa HACOCA HCXO/A M3 HOCTPOESHHOTO IJIAHA cKopoc-
Teli Ha BoIXofe U3 Kojeca. CTyIeHT JoJIKeH pacCUMUTATh Harlop Hacoca 1o
MOCTPOEHHOMY MM TUIaHy CKOPOCTeil Ha BhIXoJe M3 Kojleca, UIS 4ero
MIPUMEHSIOT ypaBHeHHe Dilyiepa,

Hi=v5u /&,
e H, — TeopeTHYeCKIi HANIOP HACOCA, M.

HeHCTBUTeTBHBLA pacueTHBIN HATIOP HACOCa, M,
Hp = H’l‘ s

rIe 1, — ruapaBinyeckuit ko3 dunueHT noje3sHoro feHCTBUA Hacoca.

CpaBHHMBAIOT PACCUMTaHHBIA Harnop H, ¢ HAIOPOM I0 NaCIoPTHHIM
JTaHHBIM

AH= (H— H,)100/H, %.
Pesynerath pacyeToB cBOAAT B Tabauiy 10.7.

10.7. PacueT napamMeTpos MoToKa B Kojlece H Hanopa Hacoca no 3aaHHbIM Qyoy H Myon

3anaHHbIC
al uy, Vims Bl: Ay,

napggcr- Me | M| rpan rpan

QHOM’
M3/

Myoms
Mug~!

v v 1
Uy, M/C MZ'/H‘!: ;(‘7(; P Vous M/C Hl‘: M 11: M

Koumponwrote sonpocet u 3adanus. 1. CoOTBeTCTBYET JIM TOJYYeHHbIH YIOM aTakK¥ O,
HOPMAaTUBHBIM JaHHbIM? 2. Kax u3MeHseTca 3HAYCHUE YIJIa aTakK¥ O, TPU U3MEHEHHH
nogaun? 3. Kak Menserca Hanop Hacoca H npy U3MeHeH U nogayy Q WiM YacTOTH Bpa-
ueHHs n? 4, KakoBo pacxoxneHue MexXay pacyeTHLIM 1 OTBITHEIM (I10 ITacropTy) Harmo-
paMu Hacoca? 5. O6pIcHUTE HanGoJee BEPOATHYIO NPUYUHY PACXOKIAEHUS.

Pa6ota N? 4. UCMNbITAHME UEHTPOBEXHOIO HACOCA C UENbIO
NONYYEHUA EI0 SHEPIETUMECKUX XAPAKTEPUCTUK

Ileas pabomes: ONYUYUTE SKCIIEPUMEHTANBHBIC 3aBUCMMOCTH HAllO-
pa H, moliHOCTH Ha Bally Hacoca N ¥ KoaddulieHTa IToJIe3HOTo Aei -
CTBUS 7] OT M3MEeHeHHd NoJauy Hacoca Q INpH MOCTOSHHOM 4acToTe
BpalIeHUA A.
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Ucnerranust npoBogst B coorBerctBuu ¢ TOCT 6134—71, XoTopsii
TpeOyeT olnpeneeHUS NapaMeTPOB Hacoca He MeHee YeM Iipu 16 3Hage -
HUSIX NTofauu (2, BKIIIOYasi TOUKW MU HyJIeBO M MaKCUMaJIbHOM Moja-
yax, MpUIeM cOCeNHMe MOAadn NOJDKHEI OTIMYaThes APYT OT Ipyra He
Oosee yeM Ha 8 % OT HOMUHAIBEHOTO 3HAYEHUS MMOAauYH. Tak Kak BpeMst
TIpoBeIeHUS YUeOHEIX J1a00paTOPHEIX paboT OrpaHUYeHO, TO YHCIIO HC-
NBTaHui cHipkaloT 1o 6...8 mogay. Ha pucynke 10.8 npescranieHa cxe-
Ma HaCOCHOM YCTaHOBKY JUIS MCIBITAHUS Hacoca. [IpuBonoM Uit Hacoca
CIYXWT aCUHXPOHHBIN ABurartenp. [logady Hacoca Q peryaupyloT 3al-
BIDKKOM, yCTAHOBJIEHHOM Ha HAITOPHOM TpyOONpOBOJE, KOTOPYIO U3Me-
PSIIOT ONHMM U3 CIIoco60B, NMepeuncneHHbIX B pasnee 10.2. [Tpu kaxnoi
YCTAHOBJCHHO NoJiaue Hacoca Q U3MepSIOT BCe MMapaMeTpsl, HeoOXo-
JMMBIe Ui BRIUMCIIeHUA Hanopa H, MotHoCTH N U 7). J1IJ1s1 paccMmarpu-
BaeMOM HaCOCHOMU YCTAHOBKM, M,

HI/I3M =(pM+pv)/9g+(V}2{‘V123)/2g+ZmM,

Tie Py, U p, — MOKa3aHNAd MaHOMETpa M BakKyyMMeTpa, H/M?%; p — IUTOTHOCTb XHIKOCTH,
KI/M?; g — YCKOpeHUE CBOBOIHOTO NaieHus, M/CZ; Vy; M v, — CKOPOCTH BOMIL! B HANIOPHOM
¥ BcachlpamoLieM TpyGoIpoBoaaXx nociie U A0 Hacoca, M/C; Zyy, — PacCToAHHUE TI0 BEPTH-
KaJI MEXIY TeMH TOYKaMH B XKUIKOCTH, I7ie AABeHUS COOTBETCTBYIOT IOKA3aHHUAM NpH-
Gopos M, u ¥V (cM. puc. 10.8).

DIeKTPUYECKYI0O MOIIHOCTH, MOABENCHHYIO K 3JIeKTpOABUIATEIIO
Ny, U3MEPSIOT BaTTMETPOM, KBT,

NPBM = NI[BnIIBn Tnep:?

rie My, — KIIJL mpuratesis, B3aThIlf 43 NACNOPTHBIX JAHHBIX HA ABHIATEb; T — KITA
nepesayn, 0ObIYHO Myep = 1.

Tax xaK Hacoc HeMmOCPEACTBEHHO COENMHEH C DIIEKTPOABUTATENIEM,
TO Y YaCTOTHI BpaleHUsI # MX OYIYT ONMHAKOBEl. ACUHXPOHHBIE JIeKT-
pONBUTaTeIM MMEIOT IIepeMEHHYIO YacTOTY BpallleHUs B 3aBUCUMOCTH OT
norpebnsieMoi MoltHOCTH N, [TosTomy npy Kaxzoit nogaye Q oripe-
IEeJISIOT YacTOTy BpalleHUs ABUraTelIl # 4acToToMepoM. M3MepeHHbIE
napaMeTpbl Quavs Hysns Nz TPUBOISIT K TOCTOSIHHOM YacTOTe Bpallie-
HUMA Hacoca h, KOTopasi yKa3zaHa B I1acIlopTe, MCIOAb3ys CIeAyIolIie
(opMye1 MogO6MS:

— .. 2. 3
0= Ousminy H=H pyiy; N=Nysyip
TIe Ly = 1/ fysy.
Ko3¢gpUuueHT oje3Horo AeiicTBusI Hacoca
n=pgQH/N.

JlaHHbBle ONBITHEIX U3MepeHuil BHOCAT B Tabauuy 10.8. Oxcnepu-
MeHTafibHBIE JaHHBIE IS TOCTPOeHUST KOHeUHbIX rpadhuecKUX 3aBU-
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cuMocTel o6pabaThIBaIOT B TaGiuMuHOU dopme (Taci. 10.9) 1 mo HUM
cTpoar dakTUuecKUe XapakTepucTuKM Hacoca H=fQ), N=RQ),
n =AQ) nupu » =const.

10.8. PesyasTaTsi H3mepenuii

) Ne onbrra
TokasaHus mpuGopoB 1L2‘3T4|516\7(8

Baxyymmerpa p,, Ila (H/m)
Manowmerpa p,,, la (H/Mm)
Bartmerpa Ny, kBt
HuddepenlmansHoro Ma-
HOMeTpa WIM IIIUTHEH-
Macwitaba JUis ollpegele-
HUA Qg CAUHUIL U3ME-
PEeHUS] B 3aBUCHMOCTU OT
mKasl npubopa
YacToToMeEpa Myq, MU}

10.9. Pacuer OCHOBHBIX HAPAMETPOB HACOCA

Ne ombyta

e i [2 ]3]« s]s6] 7]

Monaya Oy, M3/C
Pa3HOCTL CKOPOCTHEIX HANMOPOB
2 .
(VR —V3)/ 28 =800 (I/dy - 1/d3 )/n’g, M
CymMa 1oKaszaHyif MaHOMeTpa ¥ BaKy-
ymmerpa (py + po)/pg, M
Hanop Hacoca
H o = (D +Dy)/pg+
22
+ (VH _VB)/2g+Zu3M5 M
MomHocTh Hacoca
N = Nyg Ngg Nicps KBT
OTHOWIECHUE YACTOT i, = N/ Nyay
2 3
ln, ln
Tpusenennas nofaua Q= Qyuin, M>/c
pusegennniit Hanop H=Hyy,, i2, M
IIpuBenenHas MOLIHOCTE
N=N,_,, i3 xBr
KIIA nacoca v = pg QuavHiyzu/ 1000 Ny,

TMonydeHHble pe3ynbTaThl CPABHUBAIOT C ITACTIOPTHBIMUA JAHHBIMH
Hacoca, B3ITBIMU U3 KaTalora IIpy M = Nyax, X OTIPENEIISTIOT UX PACX0XK-
JIeHus B %.

Iopsadok nposedenus paboms:. 1. 3amyckaroT Hacoc (cM. I1. 1 Jabopa-
TOpPHOM paboThl No 2).

2. [TonHOCTRIO OTKPHIBAIOT 3aABMXKY & (cM. puc. 10.8) 1 mocne cra-
OMITM3AIIMM TT0KA3aHUIt Beex MpubopoB (BakyyMMeTpa V, MAHOMETPOB
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M,, M,, M; vy ypoBHelt BOJIBI 110 IUTMTLIEH-MacIuTaby /1, BaTTMeTpa,
yactoroMepa)* 1o BO3MOXHOCTH OMHOBPEMEHHO UX 3amuchiBaior. [1pu
5TOM HAacoc paboTaeT Ha MakcHUMaibHOU togade 0 = Q...

3. Paznensaror pacxon Onax Ha IPUMEPHO ONMHAKOBEIE YUaCTKH A Q
(Bcero 6...8) M ToCNEOBaTEIBHO C ITOMOLIBIO 3aIBUXKU & CHUXKAIOT
nmopaqy Hacoca ¢ «ifarom» AQ ot @ = Q10 O =0. IIpu 3T0M Ha KaX-
JIOU ITofiaye feNatoT Te Xe 3aMephl, UTO U IT0 IT. 2. BRIKJITIOYAKOT HACOC U
MPUCTYNIAIOT K 00paboTKe SKCIEPUMEHTUIBHBIX JAaHHBIX (CM.
ta6ia. 10.9).

Konmponshbie gonpocst. 1. Kak 3anyckalor HACOCHYIO YCTAHOBKY C MOMOXUTENbHOMN
BbIcoTo BcachiBaHuA? 2. Kak H3MEHUNCH NapaMeTphl UCTILITHIBAEMOTO HAcoca [0 cpaB-
HEHHUIO ¢ ero NaciOPTHEIMU JaHHEIMU NpY HOMHHAIBHOU NacnopTHol nonaye Q? 3. Kax
U3MEHWIACh HOMHHAJBHAS NT0Aa4Ya HAc0Ca (PEXUM € 1) = Mo )? 4. Kak H3MeHgeTca Mol -
HoCTb Hacoca N oT u3ameHenus nonayk 07 5. [py xakolt Nongaye Hamo 3anycKaTh Hacoc U
noyeMy?

Pa6orta N2 5. KABUTALIMOHHOE UCNLITAHUE
UEHTPOBEXHOT O HACOCA

Ileav pabomsi: onpenenuTh JOMYCTUMBIE KaBUTAIIMOHHBIA 3amac

Ahyon M BAKYYMMETPUYECKYIO BEICOTY BCachiBaHmus H gy NMpH 3a1aHHBIX
nmofadye Q ¥ yactote BpallleHUs Baja Hacoca #. CXeMa HaCOCHOI ycTa-
HOBKH JUJI1 MPOBEAEHUS KaBUTAI[MOHHBIX UCITBITAHUI HACOCOB IT0Ka3a-
Ha Ha pucyHke 10.8.

KasuTaliyg — HapylieHHe CIUTOIIHOCTH NIOTOKA (BCKMIIaHKE XUIKOCTH) BCIEACTBHE
TIOHMKEHMSI B HEM CTATHYECKOT O TABACHUA HIDKE NaBJICH USl HACHILEHHBIX MapoB XXKUIKO-
CTU U Noc/enyoliee HCYE3HOBEHUE NapOBbIX My3bIpEKOB B 30HE MOBLIIEHHOIO 1aBJIe-
HMA. BO3HUKHOBEHME U pa3BUTHUE KABUTAIIMM B HACOCE IPUBOIUT K CHHXKEHHIO €T0 Harno-
pa H, momHoct Nu KIIJI n, a ipy cuutbHO pa3BUTOM KaBUTAaLMK — K TOJTHOMY Hapyile-
HUIO ero paboTocHoCcOOHOCTH WK CpbIBY pexnuMa. Kasurailys B Hacoce BOBHMKAET TOT/A,
KOrJia [iepef HacOCOM CHLKAIOT KaBUTALIMOH HBIH 3anac Ah. HenocpeacTBEHHBIM pe3yib-
TaTOM KaBHTAalIUOHHOTO UCTILITAH MA Hacoca SIBiAETCA onpeneeHUe MYHUMATLHO NOTTyC-
TUMOI'0 KaBUTAIJMOHHOIO 3araca A/, IpU KOTOPOM HACOC €1I€ COXPAHSET IO HEKOTOpOi
creneHy cBoit Hamop (1o TOCTy cHUXeHMe Harlopa Ha 2 %). 31y BeMuMHy Ah Ha3bIBa-
0T KPUTHYECKUM KABUTAIMOHHEIM 3a1acoOM M 0003HAUYaloT Ak, OnpenelsioT Ahy, no
9KCTIEPHUMEHTANBHOM rpaduyeckoit 3aBucuMoctd H=f{Ah) npu Q = const U n = const
(puc. 10.12), a Texylee 3HaueHue — HO clenywowei gopmye:

ah=(p, _an)/pg "'Vg /2g_HMKs

rae p, — arMocepHoe raBieHue, Ila (H/M?2); p, « — IaBjIeHHe HAChILIEHHBIX HApOB XU/~
xocty, Tla (H/M?); 3aBUCHMOCTE py, x/pg OT TeMIIepaTyphl [UIS BOXLI AaHa Ha ¢. 91; p —
TTOTHOCTB XUIKOCTH, KT/M?; g — yCKOpeHHe CBOGOIHOTO NafieHHs, M/c%, v, — CKopocTh
BOJBI BO BCACHIBAIOLIEM TPYOOITpOBOIE NEpea HacocoM, M/¢; H*** — pakyyMMeTpHyecKas
BBICOTA BCACHIBAHMA, M.

* Pacxof Bonsl Q ONpPEenenstioT OMHUM U3 IBYX cIOCcoO0B: MO pa3sHOCTM MOKA3aHHUIT Ma-
HOMeTpoB M; v M; VT 110 NTOKa3aHMSIM IINUTeH-MacluTaba /.

347



Hrh &y n=const, @=const Cornacuo I'OCT 6134--71 Kpu-
S /H Bad H = f{Ah) nojxHa GBITE TTOCTPO-
- <—  eHa He MeHee YeM M0 16 ONBITHBIM
TOYKaM IpU 8 TOYKax Ha rOPU3OH-
TaJbHOM BETBM XapaKTePUCTUKHU.
Tax Kak BpeMst IIpoBefeHM s labopa-
TOpPHOU paGoThl OrPaHUYEHO, TO
YUCIIO OMBITHBIX TOYEK MOXKET OBITh
COKpaILeHo 10 6...8.
N Iopadox nposedenus rkasumavu-
Ay Atgon Ak OHHbIX ucnoimanwi (M. puc. 10.8 u
10.12). 1. 3anmyckaloT Hacoc Mpu oT-
KPBITOI 3afIBXKKe 4 Ha BCachIBalO-
IIEM TPYOOINpPOBOIE U C MOMOIIBIO
3a0BUXKHM § (eM. puc. 10.8) Ha Ha-
TIOPHOM TpYyOOIIPOBOAE U PacXoOho-
MEPHOTO YCTPOMCTBa YCTaHABIMBAIOT 3alaHHYIO ITofayy. 3aluChIBaOT
MoKa3aHuy BCeX pruOopOB.

2. IIpUKpHIBAIOT 3aJBMXKY Ha BCACBIBAIOIIEM TPyOOIIpoBOAE A0 TEX
fop, MoKa MoKasaHus BakyyMMeTpa V He U3MeHsITC Ha 3ajaHHOE 3Ha-
yeHue Ap,. Ilpu 3TOM A1t COXPaHEHUs IMOCTOIHHOM MMofayy Hacoca @
33BMXKKY § Ha HaTllopHOM TpybolipoBoze 9 (cM. puc. 10.8) Heo6xonuMo
HECKOJIBKO PUOTKPBIBaTh. Koria pexuM ycTaHOBUTCH, 3alMCHIBAIOT
MoKa3aHuA BCex MpruOopoB.

3. IToBTOPAIOT oMepalyio Mo II. 2 TpU-YeThIpe pa3a, [0Ka MoKa3a-
HUSA MaHoMeTpa M| Ha HAallOPHOM TpybolpoBozie 9 (cM. puc. 10.8) He
HayHYT CHMXKAThCA 3aMETHO ObICTpee, YeM BaKyyMMETPa, — PEXUM
Hacoca IIEPEXOANT C TOPU3OHTAIBHOW BETBUM XapaKTEPUCTUKHU
H = fAh) na HakiouHyo (puc. 10.12).

4. CHIXAIOT «LlIar» [MoKa3aHUuM Ap, NIpu RaibHENIIEM MPUKPLITUY
3aABMKKM Ha BCAChIBAIOLIEM TPYOOIIPOBOAE B 4...6 pa3, 4UTOOHI 3aI11cCaTh
foKa3aHus MpuGopoB ellle Ha ABYX — YETBIpeX ONBITHBIX TOYKaX, KOTO-
phIe paclolloXeHbl Ha «[afaloliei» BETBU XapakTepuctuku H = flah)
(cM. puc. 10.12).

Pe3yiibTaThl Beex U3MEpEHUHI BO BpeMs UCIBITAHUA 3alIUCHIBAIOT B
taoumiy 10.10. TaM e MpUBeNEHBI PE3YIbTaThl pacyeTa KaBUTAIIMOH-

-

e e
f— —

I —

Puc. 10.12. OnbiTHas cphIBHAA
KaBUTAlHOHHAA XaPaKTepPHCTHKA

10.10. PesyabTaTsi H3MePEHHI HAPAMETPOB H PACIETH! KABHTALMOHHOIO 3aMaca

No OnBITHBIX TOYEK

BEEEEREENERE

IMokazarens

Moxasanus MaHomeTpa Py

[Ma (H/M?)

[loka3aHus BaKyyMMeETpa p,,

Ma (H/M?)

TpuBeneHHble MOKA3aHHS BAKyyM-
Metpa (cM. puc. 10.7) (BakyymMMeTpH-
yeckKasi BLICOTA BcachbiBaHUs), M
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IIpodoncenue

No ONBITHBIX TOUEK

Hloxasarens 1‘2[3]4'5'61718
Hex = /08— W
Pa3HOCTb CKOpOCTHbIX HAMnopoB

(VH_VB)/Zg_

=80%(1/di~1/d3)/ n5, ™
Hanop Hacoca
H={(py +p,)/ 08+

22
(Vi V) /28 + Z s M
KapuraunoHHbIM 3anac

Mr=(p, = Py )/ g+ Vi /28~ H™ M

HBIX 3aI1acoB, Ha OCHOBAHWU KOTOPBIX CTpoAT rpadux H=fAh), ¥ 1o
HeMy HaxoffiT Ahy, (cM.puc. 10.12) — ABYXIpOIIEHTHO® MajfeHue Ha-
nopa H. I[orIyCTMMLII?I KaBUTaUMOHHBIN 3amac, M, comtacHo FOCT
6134—71

Ahyon = HARy, = aKs KyAhyp,
rie a — X03(pOUIHEHT, 3aBUCAIMMA OT Al
Ay, 0 2 4 6 7 8 10 12 14 16
a 1,6 1,37 1,2 1,13 1,1 1,09 1,08 1,07 1,06 1,06

K — xoathdbuHeHT, 3aBUCILIMA OT OTHOILEHUsT HapyKHOro fuameTpa paboyero Kojeca
D, x nyameTpy Bxoga B Kofteco Dy

D,/ Dy 1 1,25 1,5 2,0 2,5 3,0
K 1,1 1,1 1,094 1,052 1,014 1,0

K, — x03(hpULMeHT, 3aBUCS M OT pojJa XUAKOCTH, s Boan Ky = 1.

HomnycTrMasd BakyyMMeTpUUecKast BBICOTa BCaChIBaHUS, M,

HSK = (py — prx)/0g+V5 / 28— Ahygyy.

Koumponvuste eonpocet. 1. TloueMy npy 3aKpBITHH 3aJBUKKH Ha BCachIBAIOILEM TPY0O-
MPOBOJe CHUXAETCs KaBUTaIMOHHBIN 3amac? 2. [lpy kakux 3HaYeHMsAX A/f JOTyCTHMA,
BO3MOXHA U HeBO3MOXHa pabora Hacoca? 3. B xakoii 3aBUCMMOCTH LTS JaHHOTo Hacoca

BaK
HaXOOATCS BeJIMUUHBL At U H o OT TEMIIEPATYPBI BOLbI?
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Pa6oTa N2 6. UICMbITAHUE HACOCHOW YCTAHOBKU C IBYMS]
NAPAIMMENLHO U NOCNEAOBATENLHO PABOTAKOILMMU HACOCAMU

Lleav pabomet: onipeeIuTh HallopHBIe XapakTepucTuk H = Q) no
pe3yJIbTaTaM UCNBITaHUI HAaCOCHOM YCTAaHOBKM ¢ IBYMSI IapajlleIbHO U
ocJieloBaTeIbHO paboTAIOLIMMU HACOCAMM; VSICHUTD CBSI3L MEXIY 3TH-
MU XapaKTepUCTUKAMU U XapaKTepUCTUKON OTAeIbHO pPaboTaiollero
Hacoca. CxeMa HacOCHOW YCTaHOBKM ¢ ABYMSI HacocCaMM T0Ka3aHa Ha
pucyHke 10.13. O6a Hacoca S u 1] pacnonoXeHBl Ha OJHOM BLICOTE OT
YpOBHS BOROUCTOUHMKA. CucTeMa TpyOONpOBOOB U 3aBILKEK JIETKO
TO3BOJIAET U3MEHSITh YCIOBUS COBMECTHOM paGoThl HacocoB. Eciu 0ba
Hacoca OTACHBHO MOAAKOT XU AKOCTE B 001U HANOPHBII TPYGONPOBO
14, TO cyuTaercs, YTO OHU paboTaoT NapajulebHo. Eciay oguH Hacoc
MOJAET JKUAKOCTh U3 UCTOUHMKA BO BCACHIBAIOLIMI MATPYHOXK APYTOro
Hacoca, KOTOPBIii, B CBOIO 04YepeNh, [TOAAET €€ B 001U HATIOPHBIH TPY-
GOMpPOBOA, TO OHM PaboTalOT NocienoBaTenbHo. I1pyu napamiensHoOR
paboTe 3allyCKaiOT U BKIIOYAIOT B CeTh KaXIbIMl Hacoc He3aBUCHUMO
Jpyr ot apyra. Ilpu 3ToM 3ansrxxu &1 13 3a HacocaMU TMocCe TycKa
OTKpPBIBAIOT MONHOCTHIO. [Togauy HaCOCHOM YCTaHOBKU C IIBYMSI pabo-
TAOIMMY HacocaMU () 1 » PETYIMPYIOT 3aABUXKON 16, YyCTaHOBIEH-
HOIt Ha o01eM HarmopHoM TpyOonposoae I4. [Ipu nociegoBaTelIbHOM
paboTe HACOCOB CHayalla 3alyCcKaloT HacocC 5, moclle Yero OTKPhIBa-
10T 32[IBUXKKY 6 ¥ BOJIa MIOCTYNAET BO BCACHIBAIOYIO MarucTpaih Ha-

17 1€ 19 886 /ZU

Puc. 10.13. CxeMa HacoCHOTO CTeHJa JUIA HCTILITARHIL IBYX Napa/lie/bHO H noc/eioBa-
TeJIbHO paGoTAIOLIMX HACOCOB:

1— 6accellH ¢ BoJoi; 2, 3 — BcachIBalOLMeE TPYGOIIPOBOALL; 4, 6, 8, 13, 16— 3aIBUXKH,; 5, 11 — Haco-

cHl; 7, 9, 10, 12, 14— HaniopHble TpyGOIPOBOAEL; 15 — corno BenTypH n/18 MaMepeHHs [Iofay HACOCOB;

17 — nbe3oMeTpHUYecKU N cTaKay CO LIMATIEH-MACIITaGOM; I8 — HATIOpHEIH 6aK; 19 — ycIIOKonTe b~
Has ceTKa; 20 — TpeyroibHbli BogocIuB; 21 — c6pocHO TPY6ONIpoBoa
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coca 1. I1pu 5ToM 3aaBuxxa 13 3a HacocoM I MoXeT OBITh OTKPEITA, &
3aABUXKHU 4, 8 16— 3axpeithl. Hacoc 17 BKIIIoYaeTcs Torga, Xorna B
HEM ITOBBICUTCS aBJII€HUE, CBUAETEILCTBYIOIIEE O HOPMATLHOM pabo-
Te Hacoca S Ipu HyJeBoii lofaade. ITocne BKI0YeHUs ¥ BRIXOa Ha pe-
3KMM [IpH HYyJIEBOH ofaye Hacoca /] OTKPBIBAIOT 3a[BIKKY /6 Ha 06-
1IeM HarnopHoOM Tpy6oripoBone I4, u 06a Hacoca, TaKUM O6Gpa3oM,
BKJIIOYAIOTCSd B ceThb rotpedburens. [lomady HacoCHOU yCTaHOBKU
OOBIYHO PETYIMPYIOT 3aABIKKOM 16, yCTAHOBJIEHHO! Ha o0uieM Ha-
MOPHOM TpyboIpoBoe.

Ilopsdok npoeedenus pabomei. 1. CHUMAIOT HAMlOPHYIO XapaKTepuc-
TUKY OTAEIBHO paboTaioniero Hacoca. 3aMyCcKaloT ¥ BKIIOYalOT B CETh
NepBBI Hacoc 5. 3aABHXKY & 32 HACOCOM I MOJHOCTBIO OTKPHIBAIOT.
3aaByKKM 6 1 13 3akpbIThl. Hacoc nmogaeT Boay yepes oOunii HarmopHbIi
Tpy6GompoBof /4, rie YCTRHOBJIEHO PacXOAOMEpPHOE yeTpoiicTBo 15. 3an-
BIDKKOM 16 Ha 001lleM HaITOPHOM TpyOOIIPOBOJE YCTaHABIMBAIOT C PaB-
HOMEpPHBI «l1aroM» 6...8 3HauyeHuM noaad or O = QO A0 @) = 0. Ipu
DTOM 3allACHIBAIOT ITOKa3aHUI BakKyymMmeTpa V u ManoMerpa M;. Ilpu
KaXxJIoM MMofiaye pacCynThHIBAIOT HAIlop Hacoca 1o hopMyJie

Hy =y, + py) /98 +(Vh =v2) / 28+ Zypy
(06o3HayeHus — cM. padoty Ne 4).

Ecny BHyTpeHHYE I1MaMeTPhl BCAChIBAIOIIETO d; U 0611[ETO HAIIOPHO-
ro TpyOOIIPOBOIOB ONMHAKOBBIE, TO V,; = vV, ¥ (hopMyJia Imocie npeodpa-
30BaHUY OyeT UMEeTh BUL

Hy =(py, +Py)/ P8+ Z g
JaHHble y3MepeHut ¥ pacyeToB 32HOCAT B Tadauiy 10.11.

10.11. Pacyer HanopoB HACOCA IO JAHHLIM H3MEPEHHI

Ne oneiTa

Benauunna
1 2 3 4 5 6 7 8

Tlopaya Hacoca @), 1/c
Tloka3zaHus MaHOMeETpa pMS,
Ma (H/M?)

TloxasaHus BaKyymmeTpa p,,
Ta (H/M?)

Hanop Hacoca

Hl=(pM3+pv)/pg+Zu3M;M

Ilony4yeHHBIE TAKUM 0Opa30M HAIMOPEI HACOCa B HEKOTOPO cTeleH
YCIIOBHBI U MOTYT OTIMYATECS, B OCOOEHHOCTH PU MOBBILIEHHBIX ITOa-
4ax, OT MMaclOPTHBIX JAaHHEIX, TaK KaK B [TOCJEAHUX HE YUTEHEI [I0TePU
HaIropa Ha y4JacTKe OT HallOpHOTO IMaTpyOKa Hacoca 0 ceYyenus, Tae yc-
TaHOBJIEH MaHOMeTp M.
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2. AHaJIOTMYHO CHUMAIOT Xa-
PakTepUCTUKY Hacoca 11
H,=f0). Cnenyer oTMETUTB,
YTO €CJi1 JIabopaTopHbIe paboThI
Ne 2 u 4 IpoBOAVIIM Ha Tex Xe Ye-
TaHOBKaX, KOTOPBIE TIOKa3aHbI
Ha pucyHke 10.13, To cHsaTHE Ha-
TIOPHBIX XapaKTePUCTUXK HACOCOB
H, =0 u H, =f0) MoXHO co-
BMECTUTh C TIpOBEICHHEM YyKa-
3aHHBIX BhIliIe J1abOpaTOPHEIX pa-
6or. 1151 5TOTO TOAaYH HACOCOB 5

Puc. 10.14. Hanopuble XapaKTepHCTHKH .,
HACOCHBIX YCTAHOBOK: U 11 perynupyloT 3aiBMXKoM 16

[pY TOJHOCTBIO OTKPBITBIX 337-
TeopeTHueckas Npu mocienosatensHol pasore  BYDKKAX & WM I3, a B TaGJIMIIBL
ZIBYX HacocoB; 4 — TeopeTHUeCKas NpH Mapaiiens-  M3MEPEHUIA BBOMAT JOMOMHM-

1, 2— npH oTaenpHo paboTaloiMx Hacocax; 3 —

HO# paboTe NBYX HAcoCOB TeJBHYIO CTPOKY TTOKa3aHUit Ma-

HoMeTpa M.

3. HaHocsT 2KCTIepUMEHTAILHEIE HAMOPHBIE XapaKTePUCTUKU ABYX
HacocoB Hi=RQ) u H,=RQ) Ha OAHY KOOPAMHATHYIO ILIOCKOCTh
H=/0Q) (puc. 10.14). anee cTposiT 00LIKE XapaKTEPUCTUKHA HaCOCOB
TIpU TIoclenoBaTelIbHON U TapajurelibHoM ux pabore H; ., = Q). das
3TOTO TIPY MPOU3BOJIBHEIX TOCTOSTHHBIX TToAaYaX CYMMUPYIOT UX HaTlo-
PHI TIpH TIOCNENOBATENbHON paGoTe WK TIPU TIPOU3BOJIBHBIX HOCTOSH-
HBIX Haropax CyMMUPYIOT UX TIofa4yy MpH TapajienbHolt pabote (CM.
puc. 10.14). HazoBeM UX TEOPETUUECKMMU XapaKTepUCTUKaMU.

CreHjl, cxeMa KOTOpOro yKaszaHa Ha pucyHke 10.13, mo3Bosisier moity-
Yath 3T XapaKTePUCTUKY Y SKCIIepUMEHTAIBHO.

4. CHUMAIOT 3KCIIepUMEHTaIbHbIE XapaKTePUCTUKY IIpU TI0CTIe 10Ba-
TeJIbHOM M ITapajuleNIbHON paboTe HacoCoB:

npu nocredogamensHOM coeGuHeH U HaCcoco6 3aKPHIBAIOT BCE 3aBUXKU
U 3aMyCKaiT ¢ TOMOILIBIO BaKkyyM-CUCTeMBI Hacoc 5 (cM. puc. 10.13).
OTKIII0Ya0T BAKyyM~-CHUCTEMY M OTKPBIBAIOT 3aABIKKY 6, 3aIIOJIHSII, Ta-
KUM o6pa3oM, Bofoit Hacoc /1 v TpybolipoBosl 9u 12. BxilroyaroT Ha-
coc 11 (U1 ero BKIIOYEHUST BaKyyM-cHcTeMa He HyxXHa). [lonHocThio
OTKPBIBAIOT 3aABMKKY 13, a 3aABIIXKKON [6 yCraHaBJIMBaOT CyMMapHble
mofa4u HacocoB OT () ;2 = Ouax A0 O; +» = 0 Uepe3 npUMeEpPHO paBHO-
MepHbIe YYacTKU A Q 13 pacyera rojyvyeHus 6...8 3HadyeHU ogady. [1pu
KaXao#l ogade 3aTMCHIBAIOT MOKa3aHUS BaKyyMMeTpa V' u MaHoMeTpa
M, IO KOTOPBIM PacCYUTHIBAIOT OBIINE HATIOPHI ABYX paGoTaIoLIMX Ha-
cocoB 1o bopmyne

Hyy 2 =Dy, +Dy)/ 08 +(VE—V2)28+ Zyo.
3

Ecnv BHyTpeHHME fUaMeTPphl BCachlBAIOLIEro dy U OBIIErO HAMOPHO-
o (B CeYyeHUH, IJie YCTaHOBJIEH MaHOMeTp M,) d,, OIMHAKOBEI, TO
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H1+2=(PM3 + Dy )28+ Z -
PesynbTaThl M3MEpeHHit ¥ pPacyeToB 3aHOCAT B TabGuiry 10.12.

10.12. Pacyer o6mpxX HANOPOB NMOCJHEJOBATEILHO PAGOTAIONMMX HACOCOB 10 JAHHBIM
H3Mepenui

Ne onsITa

1 2 3 4 S 6 7 8

Bemranna

O61as nmonaya HacocoB Q) + ,,
M3/c

IMokazanua MaHoMeTpa Py, s
[la (H/m?)

Ilokazauus BakKyymMMmeTpa p.,
Ma (H/m?)

O6mui Hamop nocienoBa-
TeJIbHO paboTaIHX HACOCOB

H1+2 :(pM3 +pv)/pg+Zu3M

npu napainenbHom coeauuenuu Hacocoé, HE OCTaHaBIMuBas pa60Ta10-
uiye Hacockl S u 11 (eM. puc. 10.13), ofHOBpEeMEHHO HaYNHAIOT OTKPhI-
BaTh 3aliBIKKY 4 M 3aKpHIBATh 3aABIXKY 6. ITociie MoJIHOro OTKPHITUS
MEPBOI ¥ 3aKPBITUS BTOPOil 3aIBUKEK [MOJHOCTBIO OTKPHIBAIOT 3aiBHXK-
ki 81 13. C noMOUIBIO 3aABWXKKN 6 MOOYEPENHO YCTaHABIMBAIOT He-
CKOJIBKO CYMMapHBIX Mosiady (6...8) aByx HacocoB Q| , » 0T O 42 = Onax
Jio O, .+,=0 depes MpUMEPHO paBHEBIE MPOMEXYTKA AQ. TTpu xaxmoi
rojaye 3aMyuCeIBatOT [I0Ka3aHUsA BaKyyMMeTpa V, MaHoBakyymMMmeTpa MV
M MaHoMeTpa M;, a 3aTeM PacCUMTHIBAIOT OOLIME HAMOpPhl HACOCOB M0
dopmyne

H10=(py, +94)/ pg +(VE-V3) /28 4+ Zyy,

e Py =(Py +Pyy) /2

Ecnu BHyTpeHHue auaMeTphl TpyOOINpoBOAOB Tepen HacocaMu dy
PaBHBI BHYTPEHHEMY AHaMeTpy o61ero HanmopHoro TpycolpoBoaa d,,
i€ yCTaHOBJIEH MaHOMeTp M3, TO CKOPOCTH BOABI BO BCACHIBAIOIIMX TPY-
60IpoBOAaX C HEKOTOPOI MOrPElIHOCTHIO, 0OCOOEHHO MPU MaJTBIX o2~
qyax, MOXHO NIPUHATE v, = 0,5v,,. Torna

Hyyp =Py, +P%)/ 08+ (Vi —0.25VE) + Zyayy =
= (Pyy +5%) /8 +0,75VE / 28+ Zugay.
Pe3ynbTaTh! H3MEPEHU I Y pacyeToB 3aHOCAT B Tabauuy 10.13.
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10.13. Pacuer o0IMX HANOPOB HAPALIENHHO PAGOTAIOMMX HACOCOB 110 JAHHLIM H3MepeHHH

Ne onbita
1 2 3 4 5 6 7 8

BenranHa

O61uas nogaya HacocoB Q) .49, M3/C
TloxazaHus MaHoMeTpa pMs,

Ta (H/M?)

Tloxasanusa Bakyymmerpa ),

Ma (H/M?)

Ckopocth BORBl B 00ieM Hamop-
HOM TpyOOmnpoBOIE

Vy = 4Q1+2 /'J'IZd},zI , M/fC
00111 Hanop napalUledLHO pabo-
TAOIUX HACOCOB

Hl+2 =(pM3 +p\’r)/pg+
+0,75ve [ 28+ Z

5. ConocTaBsiioT MONYYeHHBIE pe3yibTaThl. [1ofydeHHEBIE SKCIIEPU-
MEHTAJEHBIE TOYKM HAHOCSAT Ha KOOPAMHATHYIO IUIOCKOCTD, ITOKA3aH-
HyI0 Ha pucyHke 10.14, ¥ cpaBHUBAIOT C COOTBETCTBYIOIIMMU TEOPETH-
yecKUMU KpuBbiMu H| +, =R Q). llpu 3T0M BCe dKCIEpUMEHTAIBHBIE
TOYKMU I10 Pa3HbIM IIpUYKMHAM HEOBA3aTENBHO AOIKHBI JIOXUTLCS Ha 3TH
KPUBBIE.

DTUMU IPUIHHAMHI MOTYT GBITh, HATIPUMED, Pa3HBIE TOTEPY HAopa
B Tpyborposofax 7—I0wu 7—9 (cM. puc. 10.13), NOBBIIIEHHBIE TIOTEPU
HaIlopa B MECTe CUSTHUS IBYX ITOTOKOB IIPH NapajUiebHOM paGoTe ABYX
HacoCOB B TPYGONPOBO /4110 CpaBHEHHUIO C TIOTEPSIMU B TOM K€ MecTe
TIpY OTAEABHO pabGOoTaIOIMX HACOCAX WM IIPU TIOCHEIOBATEABHOM UX
pa6ore.

Emie onHa Bo3MOXHas IpUYMHA — U3MEHEHME OTHOCHUTENBHOM To-
TPEIIHOCTH U3MEPEHUH, TaK XaK ONHUMU ¥ TEMU Ke TIpuGopamMu U3Me-
PSIOT CYILIECTBEHHO pa3HbIe YPOBHM AaBIEHUI.

Koumponwhete gonpocet. 1. Tlouemy npy napaiienbHoi paGote HacOChl MOTYT BKJIIO-
YaThes He3aBUCHMO APYT OT ApYra, NpH NocieqoBarelbHON — TOMBKO APYT 3a Apyrom?
2. Yro Oyner, ec/lu MpHU napajuleIbHON paboTe HACOCOB IMAPABIUYECKUE COPOTUBAE HUS
JIUHUHM OT HANOPHEKIX NAaTpyOKOB 10 00111eT0 HAaMOPHOTo TpyOonpoBona OYayT pasIuyHbI-
Mu? 3. B xakom ciyyae (MpH napauleAbHOM WIK nociegoBatebHOM pabote HacocoB) Oy-
IeT MaKcUMabHas oOast nmogaya HacocoB?

Pa6ora N° 7. UCMbITAHUE LUEHTPOBEXHOIO HACOCA
NPU CYIECTBEHHO PA3HbIX HACTOTAX BPALLEHUSA EIO BANA

Ileas pabomei: OIBITHAS IIPOBEPKa BO3MOXHOCTEN KCIONBL30BAaHUS
3aKOHOB ITOOGUS TS TIepecyYeTa XapaKTe pUCTUK Hacoca C OMHON 4acTo-
THI BpallleHUs] Ha ApYIVIO B IIUPOKOM AYaNa3oHe U3MEHEHMs ITOCce-
JHHUX.
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CornacHo TeopuH NORoOUS Ik OXHOTO H {A
M TOTO Xe Hacoca IPU KMHeEMATH4YeCKH To-
IOOHBIX pexuMax JOJKHBI OBITH clipaBef-~
JIMBbBI CHEAYIOIME COOTHONIEHNS

O/n = const; H/n? =const; N/n? = const,

tne 0, H, N 1 n—noflaya, Hamop, MOIl-
HOCTB 4 YyacToTa BpallleHUs BaJla Hacoca co-
OTBETCTBEHHO.

KunemaTHyeck MOROOHBIE pPEXUMEL
Hacoca COOTBETCTBYIOT TOUKaM, KOTOpbIE
pacrioyioxeHhl Ha mnapatomax H=a(?
MpoBeeHHbIX M3 Havyajlla KOOpAMHAT
(puc. 10.15). JIio6ok Touke, pacnoJioXeH- g
HOM Ha 3TUX mnapabojiax, COOTBETCTBYET
CBOSL YacTOTa BpameHust n. Eci M3BecTHE!
YacToTa BpalleHMs Bajla Hacoca n = Ay U ero
napameTpbl Oy, H, 1 N, xot4 651 114 OfHOM
TOYKH MapaGoiibl, TO ¢ YYETOM NpUBEHEH-
HBIX BbIlLIe COOTHOMIEHWH 3TU MapaMeTpel
MOTYT OBITB MONYYEHbI PACYETOM [T JI000J Apyroi YacTOThI BpallleHU Bajla Hacoca, Ha-~
MIPUMED 1 = n,, TTo HopMysIaM

0= 0, m/ny; Hy= H\(ny/n))* u Ny = N,(ny/n,)>.

TakuM o6pazom, OJYYUB ONBITHEIM MYyTeM XapakTepMCTUKH Hacoca H,, Ny =f0)
TIPH OHOM YyacTOTe BpallleHUs BaJia Hacoca i, ¢ MTOMOIIBIO TEOpUU IOKOOUS MOXHO, He
NMPOBONS UCHBITAHUMN, UCITONB3YS NMpUBefeHHble Bblule (GOPMYIIBI, pacyeToM MOJYYUTD
ITM XapaKTepUCTUKM TTPU APYTON YacToTe BpalueHUS ;.

q
Puc. 10.15. IogoGuble pexumMpl Hacoca

NPH H3IMEeHEHHH 9aCTOThI BPALIIeHHA €ro
Bajla

Ha 1ipaxTvke, OOHAKO, [IpU 3HAYUTENbHON Pa3HUIIE 1, U 1, TIEpecYET
XapaKkTepUCTUK YKa3aHHBIM CII0COO0OM He BCerfa AaeT NMpueMieMble pe-
3YNBLTATHI, TAK KaK ¢ U3BMEHEeHHEM YaCTOTHI BpaI[eHMsl MEHSIOTCS CKOPO-
CTH XMIAKOCTH B IIPOTOYHEIX KaHajiaxX Hacoca, ¥ I03TOMY TaM MOTYT Ha-
PYIIUTHCS aBTOMOJIENLHOCTh TEUCHUN, TIOCTOSIHCTBO K03 OUIIMEHTOB
THIPaBINYECKHX HOTePh M T. 1. KpoMe Toro, #3MeHeHH e HoTepb MOLI-
HOCTH B MOAIIMITHHKAX U CAIbHHKOBHIX YIVIOTHEHUSAX MIpY U3MEHEHUU
YaCTOTH! BpallleHUsI Bajla TIOOYMHSETCS APYTUM 3aKOHaM — He IMIpaB-
JMYecKoro xapakrepa. [103ToMy 1OCTOBepHOCTH MepecyeTa 110 GopMy-
JIaM MOJ06UST XapaKTepUCTUK HaCOCOB ¢ OAHOM YaCTOTHI BpallleHUsI BaJla
Ha APYTVIO NIpX KX CONBLIOH pa3HHUIIEe JOJIXHA O6bITh IOATBEPXKIEHA OB~
TOM.

YcTraHoBKa, Ha KOTOPOH MPOBOISIT 1aGoPaTOPHYIO paboTy, oKa3aHa
Ha pucyHke 10.8.

IpuBoaHOI fBUTaTENb 710/DKEH UMETh IBA PeXUMA paGOThl ¢ pa3HbIMU
YaCTOTaMM BpalleHMs BaJia 1100 10 KOMaH[le ¢ IIyJIbTa YIpaBieH s UMeTh
BO3MOXHOCTb IUIRBHO U3MEHATh YACTOTY BpallleHHA BaJla, a TakoKe rofaep-
KUBATh ee IMPaKTHUECKH IMOCTOSIHHOM B Iiporjecce akcrepumerTa. [locto-
STHHBIE YaCTOTHLI BpallleHWs BaJla 1y U K, 33/1a€T [IperNoiasareib.

Tlopsdoxk npoeedenus pabomut (M. puc. 10.8). 1. C IIOMOLLILIO BAKyyM-
CHCTEMBI 3ATMBAIOT HACOC § BOROIM, MTOCIE YETO TIPU 3aKPLITOM 3aBIKKE
& BKITIOYAIOT ABUTATEb 7 U BLIBOIIT €T0 Ha PEXUM 7 = .
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2. 3aIBKKKY & OTKPBIBAIOT 0 TeX IOP, [I0Ka He YCTaHOBUTCH 3alaH-
Hasl MaKCHMaJibHad rofava Hacoca Q = Onax-

3. [Tocne crabunusauny roKazaHuii Bcex U3MEPUTETbHBIX IIPUGOPOB
OHOBPEMEHHO 3allMChIBAIOT MTOKa3aHUS: BaKyyMMeTpa V, MaHOMeTpa
Ml, YPOBHS BOJIBI B IUNIUTLIEH-Maciiitabe /7, BaTTMeTpa W, yacToToMepa

4. [locnenoBaTeNbHO C TOMOILBIO 32IBHXKH &Uepe3 IIPUMepPHO 01~
HAKOBBIE TIPOMEXYTKH YCTaHABIMBalOT HECKONBKO (6...8) momau Hacoca
OoT Q= Oy 10 O =0. [Ipy Kaxmoii ogaye 1o BO3MOXHOCTH MOJIEP-
XHUBAIOT 33JaHHYIO YaCTOTY BpallleHUs Baja # = k; 1 CHUMAIOT [ToKa3a-
HUS TIpUOOPOB COTNIacHO MYHKTY 3. Pe3ynbTaThl H3MepeHUit 3aHOCAT B
taGmuLy 10.8 (cM. paboty Ne 4),

5. PexxM paGoThI ABUTATENS 7TIepEBOAAT Ha IPYTYIO YACTOTY Bpallle-
HMS BaJla — 1 = hp ¥ TIOBTOPSIOT OIepalluy, yKa3aHHbIE B MYHKTaxX 2...4.

6. J{BuraTens BHICTIOUAIOT M MepeXosT K oOpaboTKe dKCIepUMEeH-
TaJbHBIX JaHHBIX. Pe3ynbTaTel HCMBITAaHUSI 00pabaThIBAIOT TaK Xe, KaK U
B patote Ne 4 (cM. Tabn. 10.9)*. [lonyyenusie 3navenus Q;, H; u N, toe
i=1, 2, HaHOCAT Ha KOOPIMHATHYIO ITIOCKOCTh U IIPOBOMST OCPeHSIIO-
ume kpuBsle H,=f0) u N,=f0) mpu n =const U n,= const
(puc. 10.16). 3a)1a}oT HECKOJIbKO rtogay O (6...8 rogay) ¢ IpuMepHO paB-
HOMEPHBIM «IlIaroM» U 110 KpUBEIM H| = f{ ) ipu 1| = const olpenensi-
10T COOTBETCTBYIOILME 3HaYeHUs Haropa H; 1 MolntHocTd |, KoTophie

Ly

N, =F(G)

220 0 Nsr
P wt____ﬂzp—fm)

Hyp=Fl) Ny =F(8)

L

E

q q

Puc. 10.16. CpaBHeHHe pacYeTHBIX H ONBITHBIX JaHHBIX. CoNoCTaBIIeHHe XAPaKTePHCTHK
HacocoB, HOCTPOEHHEBIX N0 pacYeTHHLIM H ONBITHBIM JaHHBIM

* EC/IM YacTOTBI BpallleHMs1 Bajla ABUTATeN A /1, U /1; TOANEPXKUBAIOTCH TMOCTOAHHBIMHU
€ JOCTaTOYHOM TOYHOCTBIO, TO MOXHO NMPHHATL i, =1, TO €CTb Quuy= 0, Hyy =H 1
N,y = N (cM. paboty Ne 4).

356



BHocAT B Tabnuiy 10.14. [lepecuntriBalor 1o dpopMyiaaM Mogoous xa-
PaKTEPMCTUKM HACOCa C YAaCTOThI BPAILIEHHUS 71| HA YACTOTY BpalleHMU 1,
(cM. Ta6m. 10.14).

10.14. Pe3ybTaTsi ONLITOB K PACIETOB

n=n,=const (ONLIT) | #=n, = const (ONLIT) n= ny = const (pacyer)

o 0 = H = N, =
OmBITA | 0y nfc | Hy,M |N,KBT|Qy,n/c| Ha,m | Ny kBT =Q1(2§7/"1), =H1(3¥7/"1)2> =Nl(ﬁp m),
n/c M KBt

HonydeHHble B peayAbTaTe pacyeTa XapaKTepUCTHKM Hacoca
Hy, = fO) 1 Ny, = Q) ipK n, = const CpaBHUBAIOT C COOTBETCTBYIONIA -
MU OTIBITHEIMM XapaKTepHUCTUKaMU TIpH TOM Xe YacToTe BpallleHHsI BaJjla
nm H,=A0) 1 N,=£0) (cM. puc. 10.16). IIpu coBllageHUN COOTBET-
CTBYIOILMX XapaKTePUCTHUK IIPH 7, = const IeJal0T BEIBO O BO3MOXHOC-
TH TlepecyeTa XapakTepUCTHK Hacoca 1o GpopMynaM nogo6usl B 3aiaH-
HOM AxanasoHe (0T # = ny IO # = ny) yacToT BpaleHus. [Ipu pacxoxne-
HMY YyCTAHABIMBAIOT BEPOSITHBIE MPUYIMHBI M BOSMOXHBIE TIOIPELITHOCTH
TIpH TlepecyeTax.

O60CcHOBaHHOCTh BLIBOAOB I10 paboTe B 3HAUMTENBHON CTEIIEHH MO-
XET 3aBUCETh OT TOUHOCTH M3MEPEHHH IMapaMeTpoB IPH UCITBITAHUIX.
[ostoMy XenaTelnbHO MPUMEHEHUE COBEPLICHHBIX M3MEPUTENbLHBIX
CpPEAICTB.

Konmpoasnwie gonpocsl u 3a0anus. 1. UTo MOXHO OXHMIATh NMPH CHIDKEHHMH YaCTOTHI
BpallieH Vs Bajia — TIOBBILUEH Mst N CHUKenus ruapasinyeckoro KITJ nacoca? 2. [loka-
XHUTe, YTO KMHEMATHYECKH MOAOGHBIe PeXUMBI paboThl HACOCA COOTBETCTBYIOT TOUKAM,
KOTOpbIe paclojioXeHb! Ha napabosax H = a(?, mpoBeAe HHBIX M3 Hauana KOOPAMHAT.



Frnasa 11
YYEBHbIE 3AOAHUA
L

3apaHue N2 1. OMPEQENEHUE HATOPA HACOCA M MOUIHOCTU
HACOCHOW YCTAHOBKW. PACYET CTOMMOCTW 9NEKTPO3HEPI N,
NOTPEBAAEMON ONd NMOAbEMA BOJbI. PEI YIMPOBAHMUE MOJAYN
HACOCA 3ABVXKON

Lleab 3a0anus: 03HAKOMUTD CTYIEHTOB C ITOHSITUSMM «HAIlOp Haco-
ca», «reojie3Myeckas BhICOTA TTOIbeMa BOJbI», «BBICOTHI BCAchIBaHUSA U
HATHETaHUS»>, «I10JIe3HAS 1 MOTpebnsgeMas MOIIIHOCTb Hacocar, «Koa(d-
(PMIIMEHTHI [TOJIE3HOTO NENCTBUSA HACOCA U HACOCHON YCTAHOBKM», a TAK-
Xe ySICHEHMeE B3aHMOCBSA3H MeXY STUMH MoHSTHUSAMU. Kpome Toro, 03-
HaKOMHTD CO CIIOCOOOM peTYIUPOBAHUS I0auy HACOCHOM YCTaHOBKU
MyTEM IIPMKPBITHS 3aIBVDXKKH, YCTAHOBIEHHOM Ha HATTOPHOM TpyOOIIpO-
BOJIe TI0CIe Hacoca.

Tpu Haubonee TUIMMYHBIE CXeMbI HACOCHBIX YCTAHOBOK JIJIS [IOTbeMa
BojpI M3 HUXXHero 6beda (HB) B Bepxuuit (Bb) rnmoka3aHsl Ha pUCyHKE
11.1.

Ha cxeme No ] 1oKazaHa HacOCHafl YCTaHOBKa, Y KOTOpPOM OTMeTKa
ypOBHs Bojibl B McTouHKKe (HB) HMXe OTMETKM YCTaHOBKM Hacoca (0CH
Hacoca), a ypoBHS Bofbl B BoponprueMHuKe (BB) Beiile. B atom ciydae
HAcoC MMeeT IOJIOXUTEbHEIE BEICOTHI BcachIBaHUS (A;) M HaTHETaHUA
(hy).

Ha cxeme No 2HacocHas ycTaHOBKA UMeeT CU(OHHBII TUIL. 3[1eCh OT-
METKA YCTAHOBKHM Hacoca BhIllle OTMETOK YPOBHEN BOJBI KAK HUXHETO,
TaK ¥ BepXHero 0bed0B. BricoTa BcachlBaHUS A, OYIET IIOTOXUTENbHAS,
a BBLICOTA HaTHETAHMS A, — OTpULATENbHAS.

Ha cxeme Ne 3xapaKTepHO PacIiojloXXKeHHE OCH Hacoca HUXe ypOBHEM
BOJIBI KaK HUXXHETO, TaK ¥ BepxHero 6be(hoB. B 3ToM ciiydae BbICOTa BCa-
CBHIBAHMS A, OYIET OTPULIATENILHAS, 4 BBICOTA HATHETAHHUS Ay — TIOJIOXH-
TeNbHa4.

Hanope! HacocoB HACOCHEIX YCTAHOBOK, U300 paKe HHBIX Ha pU-
cyHke 11.1, MOXHO ONpeleuTh 110 N0Ka3aHUAM BaKyyMMeTpOB U
MaHOMeTpoB (npubopbl Ne 1 1 Ne 2) v 1o 3afaHHOM nojaye Hacoca
Q. Tlpu aTOM npermonaraeTcs, YTO MOJABOJASIME TPYOKH K BaKyyM-
MeTpaM «IIPOJYThl» BO3IYyXOM, a K MAHOMETpaM «IIPOJUTHI» BOJOM.
CrenoBaTeIbHO, TTI0OKa3aHUs BAKYyMMeTpa OyAyT COOTBETCTBOBATh
JIaBJIEHUIO XHUIKOCTH B Havaje MMOABOASIEeH TpYOKH, cOoeaMHSIO-
IeH BcachIBalOIIMi TpyOGoIpoBoj ¢ MpUOOpOM, a MAaHOMETpa — B
KOHHS g;)IIBOI[HHIeP'I TpYOKH, TO ecTh Y IiTyUepa Ipubopa (CM. pas-
nem 10.2).
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Pue. 11.1. TunoBble cXeMbl HACOCHBIX YCTAHOBOK:

a—cxeMma Ne 1; 6 — cxema Ne 2; ¢ — cxema Ne 3; 1 — ochk Hacoca; 2 — 3aIBUXKa; J — Hacoc

C yyeTOM IIpUBeJcHHBIX BhIllE COOOpaXXeHHUI Hallop Hacoca, M,

H=(py—Py)/pg+(v: 2/ 28+ Z yors»

TIe p, ¥ p, — aGCOTIOTHEIE NABNEHUS B TPYOOIIPOBOLIAX MociIe ¥ Ao Hacoca, H/M?;, v, m v, —
CKOpPOCTH BOABI B TEX Xe cedeHUsIX TpyOOIIPOBOIOB, Iie M3MEDSIOT NaBleHME Py M Py, M/C;
Zyyayy — DACCTOSIHME O BEPTHKAIM MeXIY TOUYKAMM XMUIKOCTH, B KOTOPBIX JaBJIEHHME COOT-
BETCTBYET 3HAYEHUSAM Dy U Py, M.

Harmop Hacoca MOXHO OnpefenuTh Yepe3 MM0KazaHUS MaHOMeTpOB
MJTYM BaKYYMMETPOB, €CJIMU UMeTh B BUAY, UTO aDCONIOTHBIE JaBJICHUS Ha
OCHOBe [10Ka3aHU IIpUOOPOB HAXOAAT 10 GopMyse
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P =Pvau T PaV P = Pa — Praxs

THE Pyay ¥ Poax — TIOKa33HMSI MaHoMeTpa M BaKyymmerpa, H/M%; p, — atMocdepHoe 1aB-
neHue, H/Mm?.

Hamnpumep, mnst cxeMsl Ne 1, tie ipu6op Ne 1 — BakyyMMeTp, a IpH-
60p Ne 2 — MaHOMeTp,

H =[(Pyan+ Pa)— (Pa — Prax)1/ P+ (VE —VE) /28 +
+[(~1,5d,, +0,5d, +0,5)— (~0,95d;, + 0,25, )] =

= (Pyan + Prax)/ PE+ (VE —v2) /28 —d, +0,7d, +0,5.

ITpumep. OnpesienuTh: Hanop Hacoca H; ToKasanusi mpuGopoB Ne 1 1
Ne 2; Hamop Hacoca IO TI0Ka3aHHUAM MpUGOPOB; CTOMMOCTD 3JIEKTPO-
SHEPTUH, TpeOyeMoit i TogbeMa BOAB! B 3alaHHBIN IIPOMEXYTOK Bpe-
MEHHU C 3alaHHOM NTofaveit Q; Mogavy Hacoca IIpy IIPUKPBITOH 3aiBIK-
Ke; TIOTEPU HaTlopa B IIPUKPBITOM 3aBIXKE U KO3(PPHUITUEHT ee collpo-
TUBJICHUS; UBMEHEHUE TIOKa3aHUii IpuGopa No 2 TIpU NpUKPHITOH 3a/-
BUXKE.

Hcexoonvie  Oaumble: ¢XeMa HACOCHOM YCTaHOBKM — N2 2 (cM.
puc. 11.1); pacyeTHas rofaya Hacoca — Q = 0,5 M3/c; IpuGOpHI WIT U3-
MepeHUd IaBieHUH py U p, — BaKyyMMETPHI; pa3Mephl CTAIbHBIX TPYGO-
nposonoB: D;=0,7M, L, =25M, d,=0,6M, d,=0,5M, D,=0,6M,
L, =150 M; ypoBHHU BOIBI: B HUXHeM Obede 17 M, B BepxHeM — 20 M;
reoMeTpuyeckas BbIcOTa BCaChblBaHUS Hacoca i, = 5 M; MECTHBIE IIOTEpH
B JIMHUSAX: BcacwBawome# Th,,=0,15M; B HarHeTaTeJIbHOI
Shyy = 0,2 M*; KO3DPUIHMEHT CONPOTUBIEHUIM OTKPBITON 3aJBHXKU
Eaps = 0,08; ynenbHad cTOMMOCTBH 3NeKTpo3HepIuH a = 0,4 p/KBT- u;
BpeMs paboThl HacocHo! ycranopku 1 = 100 cyT ripu 16-yacoBoit pa6o-
T€ B CYTKH; KO3 GUITUEHTHI I10JIe3HOTO e CTBUA Hacoca ) = (0,82, IBU-
ratens ny = 0,92.

[1pu paGote ycTaHOBKM BO BTOPOM peXHUMe — C IIPUKPBITOM 3aIBUX -
KOl — 1oTpe6iseMas MOIITHOCTh Hacoca YBeTuuMBaercs Ha 12 %, oy =
=1,12; Hamop — Ha22 %, oy, = 1,22, a KI1J] Hacoca cumxaeTcs 1o 83 %,
o = 0,83 0T MCXONHOTO 3HaYEHMH.

Iopadok pacuema. 1. BEIMUCSIIOT HATIOp Hacoca, M,

H=H, +3h,+Sh +(vi—vi 9/ 28,

rae H, — reopmeandecKast BICOTa MoabeMa BOABI, H, = L BB —~ [ HB =20 — 17 = 3 M; v,
Vu6 — CKOPOCTB BOJBI B BeEpXHEM M HIDKHeM Obedax, M/c; LA, — cyMMa NIOTeph Hallopa B
MECTHBIX CONlpOTUBIEHMSAX, A, = Zhy, , + 2h, ,=0,15+0,2=0,35 M; Zh;— cyMmma 1io-
TEPb Hamopa Ha TpeHWe KUIKOCTHM O CTEHKM TpyOolpoBOnoOB, XA, =rh;,+h =

=A,Ch+ A4QRL,.

* MoxeT ObITh ¥ TAKOH BapMaHT 3aJaHtsi, KOTAA MECTHbIE ITOTEPY BO BCACBIBAIOIIEN 1
HarHeTaTeALHON TUHMSAX A, , U £h,, , PACCYMTBIBAIOT C UCTIONB30OBAHMEM THOPABIMYEC-
KHX CIIPaBOYHUKOB.
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3nech A; u A; — kK03(GOULIMEHTH! YIEAbHBIX CONPOTUBIIEHUNH, 3a8BUCALIME OT NTMAMETPOB
TPY6ONIpOBONOB M CTENEHH ILEPOXOBATOCTH UX CTEHOK; MOTYT OBITh B3SITHl M3 CIPaBOYHM-
KOB MJIM BBIYMC/IEHB IO NpHOIIKeHHEIM dbopMyaaM:

ISt CTANIBHBIX TPYO

A=10,00148(1 + 0,867/v)%3/d 53 mpu v< 1,2 M/c

A=0,001735/d >3 ipu v > 1,2 M/c.
B naHHOM nipuMepe
vy =40 /nDf = (4-05)/(3,14.0,7%)=13m /¢,
v, =40 /nD} =(4-0,5/(3,14-0,6%) = 1,7Tm / c.
CrepoBaTenbHO,
A, =0,001735/0,752 =0,0115, 4, =0,001735/0,63=0,026.
Torna
Th=10,0115-0,5%- 25+ 0,026 - 0,52 - 150 =0,072 + 0,975 = 1,05 m.
Hanop Hacoca

H=3+0,35+ 1,05+ (0,72 - 0,5%/19,62 = 4,41 M.

2. OnpenensiioT rokaszadue Mpudopa Ne 1. 3alucelBaloT ypaBHeHUE
Beprymm uist cededuit 1— I v B—B, TpuHAB, YTO IUIOCKOCTE CPaBHe-
HUS IIPOXOUT uepe3 ock Hacoca O—O (puc. 11.2),

pa/pg+Vie 28+ Z1=py /pg+V5 /28 + Zy +Shy g+ by,

npeobpa3sys KOTopoe MoIydatoT

(P ~Dy) /P8 = Poay /08 =H™ =

=v% /2g_V12—16 /28+Z, - Z1+Zhyy+ g,

roe Z, — paccTOsIHME IO BePTHKAM OT INIOCKOCTH CpaBHeHHA O— O 10 Hadajia IToxBoAs-
Hmed Tpyokw, [He BakyyM COOTBETCTBYeT IoKa3aHMio Tpubopa  No 1%,

Z,=v,= 4Q/nd: =4-0,5/3,14-0,6% =1,77 M/c; Z) — PACCTOSHHE IO BEPTHKANH OT
IUIOCKOCTH cpaBHeHMs O— O No YpoBHSA BOIHL B HIDKHEM Obede, Z; = — i, = — S M.

Torma
Pl =1772/19,62 — 0,5%/19,62 4+ 0,15+ 5+ 0,15+ 0,072 = 5,52 m.

* EcaM MmI0ocKocTh cpaBHeHMss O— O HUXe TOUKM 3aMepa JAapjieHus p, TO 3HadeHne Z
TIOJIOKMTENBHO, BHILE — OTPHULIATEABHO.
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Puc. 11.2. Pacuernas cxema peachipaio- Puc. 11.3. Pacuernas cxeMa HanopHoit JMHHH
Wei NHHMH HACOCHOH YCTAHOBKH IJIfi  HACOCHOM YCTAHOBKH JUIS ONpe/ie/icHH:A NoKa3a-
omnpenenenus Nokazanuit npubopa Ne 1 Huit nprdopa Ne 2 (cm. pue. 11.1)

(cm. puc. 11.1)

3. OnpelenszoT ToKazaHue pubopa Ne 2. 3aMuChIBaiOT YpaBHeHME
bepryiu [U1g ceueHUt H—H W 2— 2 11py Toi Xe TIOCKOCTH CpaBHEHUA
0—0O(puc. 11.3)

Pu/P8+VE 28+ Zy =Dy [ P8+ V2 128+ Zy + Thy i+ hy

Ipeobpa3ysd KoTopoe MoJayqyaoT

(P2~ Pu)/ 0E = Poax / 08 = HP™ =

2
=Vi/28-V35/28+Zu~-Z1-Ehyun-hin,
The v, = 4Q/1td =4-0,5/(3,14 - 0,5%) = 2,55 M/c; Z, — paccTosiHMe TO BEPTHKAIM OT
TLIOCKOCTH cpaBHeHHst O— O fo Havaja NogBoasiel TpYOKH, Tae BAKYYM COOTBETCTBYET
NokasaHuo Tpubopa Ne 2, Z,=0,5d,=0,25M; Z, — paccTosiHye Mo BEPTHKAAM OT
IUIOCKOCTH CPaBHEHMS 0—0 o ypOBHH BOABL B BepXxHeM Onede, Z, =—h, =— (hy,—
—-H)=—(5-3)=-2Mm.
B¢ =2552/19,62 — 0,72/19,62 + 0,25 +2~0,2—-0,975=1,38 M.
Ecmn H*%2 GyfleT UMeTh OTPHUIIATEIbHOE 3HAyYeHMe, TO NPUGOPOM

Ne 2 moJoKeH OBITh MAHOMETP, a Py, = Pp + Puan- PACUET CJIEAYET IIOBTO-

PUTh, IPUHUMAS Pyay/P8 = Hygant 2-
4. OrpeAeNsEoT HaTlop Hacoca 110 ToKa3aHuAM IpuGopoB Ne 1 1 Ne 2
M,

H=(py—Dg)/ P8+ (VE=V3)/ 28+ Zypsy =
= (Pa = Paax2 ~ Pa* Poax) /P8 + (VA —VE) / 28+ Zypo =
= (Puax] ~ Poa2)/ P&+ (VE =V2) [ 28+ Zyizy =
= HoR - gk (2 —v2) [ 28+ Z,
the Zyy =dy/2 ~d/4=0,1 M.

3M >
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Torna
H=552-1,38+2,552/19,62 — 1,772/19,62 + 0,1 = 4,41 m.

Harop Hacoca, IMoNTy4eHHBIM 110 TOKa3aHUSM U3MepPHUTENBHBIX ITpU-
GOpoB, OKasajcsd paBHBIM HaIlopy Hacoca, OIpefelleHHOMY paHee IO
CyMMe Teofie3udeCKol BEICOTHI TOJbeMa, TIoTeph Haropa B Tpy6oIripo-
BOJHOU CHCTeMe U PA3HOCTH CKOPOCTHBIX HAITOPOB B BEPXHEM M HUX-
HeM 6bedax, uTo CBUMETENBCTBYET O MPABUIIBHOCTH TIPOBEAEHHBIX pac-
YETOB.

5. BeIuMcgioT motpe6isieMyto MOITHOCTD Hacoca

N=(9,810H)/m = (9,81 - 0,5 - 4,41)/0,82 = 26,38 kBr.

6. HaxomgT cTOMMOCTB 3JIeKTpO3HEPTUHU, TpebyeMol AN MobeMa
BOJIBI B 33JIaHHEII TPOMEXYTOK BpeMeHH,

P=(NTya)/(MgMnep) = (26,38 - 1600 - 0,4)/(0,92 - 1) = 18351,3 p.,

rae Ty — cyMMapHoe BpeMs paloThl HACOCHOH YCTAHOBKH, 4; Nyep — KOIDOUIMEHT Mo~
Je3Horo AefcTBUA y3/la MepeJauyl MOLHOCTH OT Bajla AIBMIaTe/Id K Bajly Hacoca IpH Nps-
Moii nepenaye (Mydre) npep = 1.

7. OrnpenendioT ITOAauy Hacoca ITPU MPUKPBITON 3anBUXKe O, C yue-
TOM 334aHHOTO U3MEHEHUS ITapaMeTPOB Hacoca

oyN =981 0, agH/om.
O1Kyna

0.=(1,12N-0,83n)/(9,81 - 1,22H) =
=(1,12-26,38-0,83-0,82)/(9,81 - 1,22 - 4,41) = 0,38 m3/c.

Bce cxopocTd B HacOCHOU YCTaHOBKE IIpM INPUKPBEITON 3a/BUXKe
YMEHBIIIATCS [IPOIOPIIMOHATBHO U3MEHEHHIO pacxosa O, To eCTh

Vig = VO /0 Vg =V Oy /Q; vi =v10x /O, v5=v20,/0

U T. A. B pe3ynprarte pacuera moayJaioT
vy =194M/c; vig =038m/c; vig=053m/c.

8. HaxomaT noTepy Haropa Bo BcachIBarolleH ¥ HAMIOPHOM JTUHUSX
HACOCHOM YCTaHOBKM ITpY ITPUKpLITON 3a1BUXKe. C nocTaToyHol s
MPaKTUKKU TOYHOCTHIO ITOTEPU HAITOpa MOXHO HallTH, UCITONB3Ys KBajl-
PATUYHBIN 3aKOH IMAPaBINYeCKUX COTTPOTHUBIEHUHI
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H/h=(Q: Q.

[TockoneKy B AabHeULIEM MOTepH Harlopa B MPUKPBITON 3aIBIXKE
OYIYT pacCUMTBIBATh, TO UCXONHBIE TIOTEPH B OTKPBITON 3a0BHKKE &,ynp =
= v;,/(2g) BbIUMTAIOT U3 IIOTEPh HAIlopa B HAIIOPHOM JIMHUM HACOCHOH yc-

TEIHOBKP].3H0TCpVI Hamopa, M, B OTKpPBITON 3a[BUXKe TpU Iojaye
0=0,5m/c

Paas = 0,08 (2,552/19,62) = 0,027 m.

Torna

Thy =(Zhy g +H 5 )0y /)% =(0,15+0,072)(0,38/0,5) =0,13m

Sy = (Shyg + by~ hoap) (0, / Q% =
=(0,2+0,975-0,027)(0,38 /0,5)2 = 0,66 M.

9. BeauchsIOT TIOTE pY HAIlOpa B IPUKPBITON 3aBMXKKE, UCTIONB3YS
COOTHOLUEHUE, IPUBEIEHHOE BII. 1, JUI U3MEHUBLUMXCS YCIOBUH pabo-
ThI HACOCHOM YCTaHOBKU

OpH =Hp +3hi +Zhi + W g +(v;3§ ~v;36)/2g.
Orciona
Hs =0y H — Hy —Shy ~ Shfy (V2 ~v/2) [ 2g=
=1,22-4,41-3-0,13-0,66-(0,53% -0,38%) /19,62 =1,57 M.

KosgduimeHT conporuBieHNS 3aIBYXKA
Eram = Mo 28 / Vit =1,57-19,62/1,942 =818,

[loMb3ysich CIIpaBOUYHBIMM NaHHBIMU [0 BeIMUMHE Sam, MOXHO
TIPUOIMXEHHO OTIPENETUTL CTEIeHb MPUKPHITUS 3aABYXKKHU 10 YHACTY
000pOTOB MaxoBHKa.

* WI3-3a cHMDKeHUs cKopocTeit Bo BcachiBalotel IMHUM MOTYT U3MEHATHCS Ko3hdu-
LIMEHThI CONPOTUBIEHMM (HanpuMep, A — cM. I1. 1) ipu HoBoit nnofaye. OnHaKo, Bo-1ep-
BbIX, 5T U3MEHEHUs HE3HAYMTEAbHbI, BO-BTODBIX, CAMM TIOTEPH HANoOpa BO BCAChIBAIO-
et AMHUU Zh, OTHOCHUTEALHO Ml [103TOMY MCNOB30BAaHNE KBAIPATUYHOTO 3aKOHA
B IAHHOM CJjIy4ae BIIOJIHE IPaBOMEpPHO.

I1pn 3HaYNTETLHOM M3MEHEHNM TIOJaYy HACOCHOM YCTAaHOBKM Bce TOTepH Hamopa
MpH HOBo# ofiaue O, PaCCYUTHIBAIOT MO METOANKE, TIPMBeIeHHOM BbIlLE, HAYNHAA CT1. 1.
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10. s onpeneieHUs IoKa3aHUi mpubopa Ne 2 npu rogaye Hacoca
0, MCIIOJIb3yeM BEIBeIeHHOE B I1. 3 pacyeTa ypaBHeHUe

, 2 2
H™Y Vi [2g-Vi / 28+ Zy = Zg = Shigas — by — P =
=1942 /19620532 /19,62 +0,25+2-0,66-157=02m,

TaxuM 06pa3oM, BaKyyM 3a HACOCOM TIpH TIPUKPBITUM 3a1BHXKH
yMeHblaercs. ChenoBaTelbHO, a0COIIOTHOE NaBjicHUE YBeIUUUBaeT-
cd.

3apanve N¢ 2, ONPEAENEHME NAPAMETPOB LUEHTPOBEXHOIMO
HACOCA B PA3/IM4HbLIX YCNOBUSAX EIO PABOTbI

B 3TOM 3anaHWy CTyAeHThI U3ydaloT paboTy Hacoca B pa3IMUHbIX TU -~
PaBITHUUECKMX CUCTEMaX C pa3iMuHbIMM YacTOTaMHU BpallleHMs Baja, a
TaxoKe KayecTBEHHOE M KOJIMYeCTBEHHOE peryIMpoBaHue Iogauy Haco-
ca. BulTlonHeHye 3a1aHUS PACCMOTPEHO Ha KOHKPETHOM IIpUMepe.

Hexoonwe  Oannbie:  XapaKTepUCTHMKa LEeHTPOOEXHOINo Hacoca
(puc. 11.4); dyacTOTHI BpallleHHs Baja Hacoca: n= 1450 MuH!,
n; = 1600 Mun~!, n, = 1300 MMH"!; reomesuyeckass BbICOTAa MOIBEMA
H.= 140 M; mmHa HaropHoro Tpy6onpoBona L., =300M; nuamerp
CTaJIBHOTO HaropHoro Tpyborposoaa dy, = 0,4 M; Iogaya HaCOCHOM yc-
TaHOBKU Oy, =275 11/c.

Yucno Mapamie bHo paboTaloUMX HACOCOB — M1Ba.

TpeGyeTcs MepevepTUTh B YBEJIMYEHHOM MacllTabe 3ajaHHyIO Xa-
PaKTEPUCTUKY Hacoca Iipu 7 = 1450 MUH™!; MOCTPOUTH HOBbIE XapaK-
TepucTMKM Hacoca H — O, N— (O, n — Q 1Ipy 4YacToTax BpallleHHs
Baya n; = 1600 MuH~! M 71, = 1300 MUH~!; TIOCTPOUTH TUAPOJUHAMM-
YecKYIO XapaKTepMCTHKY TpyboripoBona Hy, = H; + Zhy, = A Q) 110 3a-
JAHHBIM Teofie3UYecKoil BbIcoTe ToabeMa M., nuaMeTpy ¥ AJIMHEe Ha-
TIOpPHOTO TPY6OTIpoBOAa dyyy, Ly, ¥ OXIpeneIUTh paboure TOUKH; YCTaHO-
BUTbh PEXUMBI paGOTHl ABYX TapajieibHO paboTaroillMX HacoCoB Ha
OIIMH o6UINI TpyGOIpoBO ¥ AeDULMTHOCTD TTofayH, a Takxe KILI u
MOIIHOCTb KaXA0T'0 HAacoca; OMpeneTUTh yCIOBUS [T0JaYH HACOCOM 3a-
naHHoro pacxoga Oy, TpH IO-

MOIIIM KaueCTBEHHOI'O M KOJTH4e-

CTBEHHOTO PETYTHPOBAHUS;  gpr— . %
Haittu KI1JI Hacoca B 060uX ciiy- =150 T &
Jasyx. 5 7 60
Hopsdok evinonnenus domaw- % y, =TT
nezo 3adanus. 1. CTpOSIT Xapakte- 70 - ¥ = S
A
@ NxBm
g 4] s00
== 400
200
Puc. 11.4. XapakTepuCTHKa Hacoca g 700 00 JO0 G176



PUCTUKHM HACOCA ITPH 3aJaHHBIX YaCTOTAX BpAlLllEHUA 1| U 1,. HJ’IH ocCT-
POEHMS XapaKTePUCTUK HacocCa NMpu yaCcToTax BpalneHus 7y ¥ 1y UCIOJb-
3YyI0T 3aKOHBI TUHAMUYECKOTO mofoou4, us KOTODBIX CIIENYET:

0;/Q=n; /n=in; Hi/H=(n /W =i%; N;/N=(n/n} =1}

IepecyeT BLUTOMHSIOT B TAKOM MOCTENOBATEILHOCTH. 3aat0TCsl He-
CKOJILKMMMU ITOfayaMHM Hacoca B IpefieslaX ero xapakTepuctuk H— Q
npu n = 1450 munr~!. Benuuunsr Q, Hu NTipy Kax 1o riofave rnepecuu-
TBIBAIOT B COOTBETCTBUH C MPHBeJeHHBIMY BhILIE (hOPMYyTaMU Ha HOBRIE
YACTOTHI BpallleHUs 1y U 1y:

. 2 a3 P 2. a3
lele, HI:Hlnl’ Nl—Nl"lH QZ—le, H2—-Hln2, Nz—Nlnz.

PesynsTaTel BEIYMCIEHWI CBOMAT B Tabnuiy 11.1, Hailgst nipefsapy-
TeJILHO

: L2 _ L3 X
i, =1600/1450=11; iy =121 7, =133
iy, =1300/1450=09; i =081 i3 =0,73.

mn m m

11.1. IlepecdeT XapaKTepMCTHK Hacoca Ha ipYTHe YaCTOTHI BPAIECHHUS 1y M 1ty TIO 3aKOHY
JAUHAMHYeCKoro mofo0us

n= 1450 Mux"! n, = 1600 Mur—! ny= 1300 Muu~!
N, % Q,n/c{ Hm ‘N,KBT N, % Q,n/c‘ HM (N,I(BT N, % Q,n/c] H M WKBT
0 0 240 0 0 29 — 0 0 190 —

36 60 232 380 36 66 281 505 36 54 188 277
60 120 224 440 60 132 271 585 60 108 181 321
75 180 216 490 75 198 261 660 75 162 175 358
83 240 200 540 83 264 242 718 83 216 162 394
82 300 172 600 82 330 208 798 82 270 139 438
76 350 136 640 76 385 165 851 76 315 110 467

JIjis1 TOCTPOEHMSI HOBBIX XapaKTepUCTHK Hacoca ¢ YACTOTAMH Bpa-
LIEeHWS 1y U 1, TIONYYEeHHEBIE pacyeToM Touku Oy, 0,, Hy, H), N}, N, Ha-
HOCSAT Ha KOOPAMHATHYIO IJIOCKOCTH UCXOMHOM XapaKTepUCTUKU Haco-
ca ¥ COeNVHAIOT MX IUTaBHBIMM KpuBBIME (puc. 11.5)*. Ilockomnbky pe-
>KMMBI HACOCOB IIPU pacyeTHRIX 3HadYeHusIx O, (), O ¥ COOTBETCTBEH-
HO n, 1y, ", COTTIACHO UCXONHEIM (hOpMyJIaM MOJOOHBI MEXIY COGO0H, TO
KI1JI Hacoca 1 JOJIKeH ITpY 9TOM OCTABAThCs MTOCTOSIHHBIM. XapaKTepK-

* Macuitab koopauuat H, Nu n ToaGMpaloT TakuM obpa3oM, YTo6HI B palioHe 3a1aH-
HBIX TToAay O xapaKtepucTuku H, Nu = Q) He Mewany Apyr Apyry.
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cukd M —Q U m—0  umf7%
CTPOSAT IO JaHHBIM TAOMU- |
usl 11.1 mcxols M3 3TOro
npuHuumna. Crenyer oTMe- 500190_// yZ ——
4 N
TUTb, YTO HA CAMOM Jefie e | % o % \g\?> -
NpY M3MEHEHWU YaCTOTHI 0 bg N
BpallleHUs] Baja Hacoca MU e B Q
COXpaHEHMHU ToJoOus pe- 20050 4./~ = 78 Hes 2
‘fmﬂg v
sxkuMa ero pabotsl KITJI Ha- L4 ;
coca TaKkKe M3MeHseTcs. % | 2
OnmHako 3T0 U3MEHEHME CY- s rdut L \
LIIECTBEHHO JIMILIb TIPU 3Ha- s A ]
YUTeNLHBIX JUaNa30Hax U3- u-g R : | ll
MeHEHMsI YacTOT BpalleHuUs o !
Bala Hacoca. Ecin Heobxo- 4«8 e
IMMO TepecudTaTh Ha Ho- 800 "o ’;’T"h !
BbIE YACTOTHI BpAIlEHHS 4 MRSl e
BaJla Hacoca M ero KaBUTa- ! 1 n={‘;§g",w —
IMOHHYIO XAPaKTepUCTUKY W =plfes T
Ahyon— O, TO B Tabauuy 200 Lt
non RN
11.1 BBOASIT TP HOBBIE Ipa- 0 (e 2 Qar
700 0 29803000, ogd00 Gk
BB Apon, Agrys Ahygn,» B ' ; e
KOTOpbIe BHOCSIT BETHYMHB, 0 200 Al
pacCuMTaAHHbIE 1?[0 CIICAYIO-  pyc. 11.5. XapakTepHCTHKH Hacoca H TPYGONpoBo-
MM (popMynam: Jia IPH PAIMYHBIX YCJI0BHSIX HX COBMECTHOH
paGoTsl

2 2 .
Ahpon, = Mo (y /1n)” = Ahnon’,z,l ;
Ahyon, = Alyory (g / 1) = My

2. CTposdT rMAPONMHAMUYECKYIO XapaKTepUCTUKY TPyOoIlpoBoaa U
onpenensiorT paboyre TOuKH. I'MaponuMHaMuyecKasl XapaKTepUCTHKa
TpyGOoINpoBoaa — 3aBUCUMOCTD

Hyy =f1Q) win Hyy = B, + Shyy,

rae H, — reone3udeckas BpICOTa IOABbEMa BObI, M; Zhy, — CyMMa TIOTeph Haropa Ha Tpe-
HHeE BOJIbI O CTEHKM TpYOOIpoBoia M MECTHEIE COTTPOTUBIICHHUS, M.

IloTepy Harmopa Ha TpeHKe BOILI O CTEHKH TPYOOIIPOBOIA 3aBUCAT OT
ero JUaMeTpa, MaTepuala, IJIMHLL ¥ pacXofa BoAsl yepe3 TpyOoIPoBoll.
MecTHEIE TTOTEPH MOXHO NMPUOTIKEHHO MPUHATL B pasMepe 10 % or
nmoTeph Ha TpeHue. Torna ob1re MoTepu MOXHO ONpeleNsTh [0 IIPUBe-
IeHHo juiuHe Tpy6onpoBona Lyyys = 1,1 - 300 = 330 M, none3yscs ¢op-
MyJoit

Zh'xp = AQanpHB’
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rae A — xo3(pPULMEHT YaeNbHOTO COIPOTHBIeHUsI TpybollpoBona Ha TpPeHHE IOTOKa
BOJIBI O CTEHKH, onpenenmoT 10 CIipaBoYHMKaM WM TabnuuaM; @ — pacxXol BOLbI Yepes
TpyGomnpoBox, M3/c.

Ins crajgpHOro TpyGOIIpoBoaa MOTYT OBITh MCIIONL30BaHEl SMITUPH -
YyecKue 3aBUCHMOCTY, IPUBEIgHHBIE B IPEILIAYIIEM 3a1aH1U.

XapaKTeprCcTUKY TpYOOIIPOBOA OTIPENe]ISTIOT A1 ABYX CAydYaeRn: IIpy
OIHOM paboTarolieM Hacoce ¢ rofaveid Q v Mpy ABYX paboTalomux Ha-
cocax ¢ obuieit nopaveit 20. Ecnu paccMaTpUBatOT paboTy Ha OIMH 00-
UM TpyOOMpOBO TpeX WM YeThIpeX HacoCOB, TO 0011as mofada ux oy-
JIeT COOTBETCTBeHHO 3 0 wiu 4 Q.

XapakTe puCTHKH TpyOOIIPOBOIA PACCYMTHIBAIOT B TAOIMYHOM (hopme
(tabn. 11.2), a pe3yabTaThl HAHOCAT Ha TpaduK prcyHKa 11.5.

11.2. Onpegeiense XapaKTePHCTHK 00mero TpyOONpoBoaa npH paboTe OXHOIO H ABYX
MaPALIETLHO IPHCOEIMHEHHBIX K HEMY HACOCOB

OnnH paboTarolMil Hacoc JIBa paboTtaroiyx Hacoca
Yhy, = H,= Yhey, =
0, 1/c|= 487014], 4 |=4 ML,,pm,, = Hpi hips f[/QC h;’ T A |=4 (2Q;§2 Lupus —Eizm +M
0 0 — 0 140 0 0 — 0 140
100 0,8 0,237 0,78 140,8 200 1,6 0,22 2,9 142,9
200 1,6 0,22 2,94 142,9 400 3,2 0,22 11,62 151,6
300 2,4 0,22 6,53 146,5 600 4,8 0,22 26,14 166,1
400 3,2 0,22 11,62 151,6 800 6,4 0,22 46,46 186,5

PaGoynMu TOyKaMy Hacoca SIBIISTIOTCS TOYKH IIepecede HUsI XapaKTe-
pucTUK Hacoca H — Q ¢ xapakTepucTHKoit Tpy6onposona Hy, — Q. B
JaHHOM ciydae paGodyass Touka A MMeeT KOOpOWuHaTel (4= 336 n/c,
H,=147wm, quy COOTBETCTBYIOT My =78% n N,= 630 kBt npu
n=1450 muH"!; paboyas Touka A - 04 =398n1 /¢, HAl =152 M, yemy

COOTBETCTBYIOT N4 =74% u N 4, =870xBr  mipu 1, = 1600 MMH"L;
paGoyas Touka Ay-Qy, = 260n/c, H 4= 144 M, yeMy COOTBETCTBYIOT
Ny, =82% u N, =430kBr npun, = 1300 Mmuu—".

Ecnu kpuBast H,, — QHe nepecekaetcs ¢ KpuBoi H — O, TO ORHATH
BOJly HACOCOM B JAHHBIX YCJIOBUSIX HEBO3MOXHO.

3. OnpenensioT peXXUMBl paboThl IBYX ITapajUIeIbHO pabOTAIOIIMX
HaCOCOB Ha OfMH 001Ut TpySonposoa. Pa6oTta ABYX u 60Jiee HACOCOB
Ha OIMH oOIMi TpyOOIpoOBOJ XapakTepHa TeM, YTO BCe HACOCHl MPHU
5TOM JOJUKHEl UMeTh paBHBle Harmopsl. [1oaToMy, UTOOB! MONYUUTH pa-
004y10 TOYKY NapajlieIbHO paboTAIOUIMX HACOCOB, CTPOST UX OOLIYIO
XapaKTepHUCTUKY, CJIOXHUB I0Ja4YM KaX0To Hacoca JTIpy OMMHAKOBBIX
Hanopax H. Ilepeceuenue oGeit kpuBoit H — Qosm ¢ kpusoit H, — Q
JaeT pabouyro TouKy HacocoB. IIpu aToM Kaxnbil Hacoc 6yaAeT UMETh
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CBOIO pabouyro TOYKyY CO CBOEi Iofaveil, HO C ONHUM U TEM Xe HaIo-
poM. Eciu Hacochl OQMHAKOBBIE, TO HeoOI3aTeIbHO CTPOUTE HOBYIO
xapakTepucTuKy H = f( OQyey). 3aaya peiaeTcs npolue: Ha ocK abce-
LM CC OTKJIANBIBAIOT HOBBIE ILKAJIB! ¢ YIBOCHHBIM (2 () WIK yTPOEH-
HBIM (3 0) MacIITaboM B 3aBUCMMOCTM OT TOrO, ABa WIM TpU Hacoca
pa6oTaloT Ha ofMH TpyOonpoBoA. JTo OyneT cyMMapHas Iogaya Ha-
COCOB Yepe3 o61muit TpyGonposol. Touku nepeceyeHus XapakTepuc-
THKY Tpy6ornpoBona M, — 20 ¢ XapaKTepicTUKaMu Hacocos H — Q
nipu n = 1450 mun~!, n; = 1600 Muu—! 11 n, = 1300 mun~! 6ynyT pabo-
YUMHU TOYKaMM HacocoB B, B, u B, nipu paboTe OByX NapasuieNbHO
MONKIIOYEeHHEIX HAacOCOB Ha OAMH oO0IMi TpybomnpoBold (CM.
puc. 11.5).

Ecnu Ha o6mmuit TpyGonpoBoa paboTar0T TpU WIIM YeThIPe Hacoca, TO
pabouye TOUKM OyayT HAXOMUThCA Ha KpUBBIX Hyy, — 3Q win Hp, — 40
COOTBETCTBEHHO.

Hrak, KoopauHaThl paGoyuX TOUEK:

paGouas Touka Bripu n= 1450 Mun—! — 2Qp =6151n/c, Hp= 167 um,
yeMYy COOTBETCTBYIOT N = 81 % u Np= 610 kBT;

paboyas Touka B, mpu  n =1600 Mun—' — 20p =738 n/c,
Hp =178M, uemy cootserctByioT Mg =78% 1 Np =830xBr;

paGoyast Touka B, mpu  ny=1300 mun—! — 20p =474 n/c,
Hp = 154M, yeMy COOTBETCTBYIOT ng, = 83% u Np, =410kBr.

Ecu 6b1 1Ba Hacoca paGoTai Ha [Ba CAMOCTOSITENIBHBIX TpyOonpo-
BOJIA TOTO XXe JMaMeTpa M TOM Xe JUIMHBL, YTO U B JAHHOM IIpuMepe, TO
Kaxmblii M3 HAcocOB IojaBal ©Owl npu n= 1450 muu~! pacxon

04=13361/c (pabouyas Touka A), a npu n; = 1600 Mmuu—! pacxon
0,4 =3981/c (paGouas TouKa A;) u mpu m = 1300 mun~! pacxon
Oy, = 260 11/c (paboyasg Touka A,).

CnenoBaTeNnbHO, IBa Hacoca, paboTas Ha OAMH OOIIMI TpyOOIIPOBOL,
[OJAXOT BOJB]I MeHblile, yeM [Ba TaKMX Xe Hacoca, Ho paboTtaromye Ha
caMocCTosTellbHble TaKhe Xe TpyOoInpoBoxbl. YMeHBIeHMe pacxola
Bombl AQ,=20,—20p=672—615=571/c Ha3pBAOT HeMULIMUTOM
TIOJAYM HACOCOB IIPY UX MapajylefibHOM padboTe Ha oauH TPYOOIIPOBOLL.
Ilo pucysky 11.5 MOXHO HailTM AePUUMTHEl MOJAYM HACOCOB IS
n; = 1600 Mmuu—! 1 n, = 1300 Mun—":

AQ, =204 -20p = 796-738=58 njc;

AQ, = 2QA2 - ZQBz =520-474=46 n/c
Ilpu yBenuueHuu fuaMeTpa TpyoompoBoaa neduliuTh! omauu A,
YMEHBIIAIOTCH BCAEACTBUE CHUXEHMS XA, O 11enecoodpasHOCTH CO-

OPYXKE€HUA UHIUBUAYAIBHOTO pr6onp0B011a JUTS KaXoro Hacoca BMEC-
TO OIHOTO O0LIETO B LIENSX CHAXEHUS HC(I)YIIIYITa Trnoja4yy HaCoCoOB pelila-
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10T Ha OCHOBAHWY TEXHUKO-3KOHOMHUUYECKMX PacyeToB C YYETOM CTO-
MIMOCTH TIPOKJIaJIKK OJHOTO MJIU ABYX TPYOOIIPOBOIOB.

4. OmpenendiorT YCJIOBHS IORAYM HACOCOM 3ajaHHOro pacxofa (g,
IIPY ITOMOIIIM KaueCTBEHHOTO ¥ KOIMYeCTBEHHOTO PerylIMpoBaHus; Ha~
xoxneHne KITJI Hacoca B o6oux ciydasx. Eciu HyXHO oGeclieYUTs ITo-
JIA4y BOJEl B KOJIMYECTBE, OTIMYHOM OT ollpefleieHHOro paboueil Tou-
KO, TPUMEHSIOT peryaupoBaHue lopauu. Ipu Q,,, MeHsiie O paboyeit
TOUYKM BO3MOXHEI JBa CIToco0a peryMpoBaHUs: KaueCTBeHHOe, II03B0~
JISTIolee U3MEHUTD MOAaYy IMyTeM CHWDKEeHUS 4acTOThl BpalleHUs Bala
Hacoca, ¥ KOoJuJyecTBeHHOe — IyTeM yBeJIUYeHUs TUAPaBINYeCKUX CO-
TIPOTUBIEHUH (TIPUKPHITHE PErYJIUPYIOILEN 3aIBXKH, YCTAHOBIEHHON
Ha HarnlopHOM Tpy6oliposoze). 1Ipu Oy, 6onblite Q paboyeil TOUKH BO3-
MOXHO TOJBKO KaueCTBEHHOE peryJIMpoBaHue TP IIOMOIIM yBeJlnye-
HUS YacTOTHI BpallleHWs BaJla Hacoca.

B nannom ciydae st Oy, = 275 J1/C KauecTBEHHOE PeryIrpoBaHue
OCYLIECTRISIOT CIeIYIOLL MM 00pa3oM.

Ha pucyHke 11.5 Haxonst Touky C, NeXanyro Ha THApogHaMudec-
Kol kpuBoit Hy, — Q ¢ KoopayHaTaMu Quy =2757/C U Hopy = 145 M.
YacToTy BpalleHus Bajla Hacoca U3MEeHAIOT TaK, YTOOBI XapaKTe pUCTHKA
Hacoca H— Qnepecekia pa6ouyo Touky C. HoByio yacrory BpaleHus
Bajia Hacoca HaXOJST, UCTIOJIb3Ys 3aKOHHBI 006U,

Q/Quy = H/Hyy =n/n=const wn
0? /ngan =H/Hypy = nz/n)zc = const.

Orciona

H = (H 5, /0%,)0% = a 0%,

IMapaGony, cOOTBETCTBYIOILYIO STOMY YPaBHEHMIO, CTPOSIT Ha TOM Xe
KOOPJMHATHOM IUTOCKOCTH, UTO U XapaKTEPUCTUKY Hacoca H — Q Iipu
n = const. [lapa6ona noJKHA TIPOoXoaUTh Yepes ToukKy C. Ilpu usMenHe-
HWM YacTOTH! BpallleHUs Baja Hacoca XapakTepucTvka Hacoca H— Q
CTAaHOBUTCS BEITIIe WU HIDXE UCXOIHOW XapaKTePUCTUKY U BCEeT1a ITepe-
cekaeT KpuByio H= a(Q?.

Taxum 06pazoM, BO-TIEPBBIX, KAXI0HM TouKe, Jexalneil Ha 3TOH KpH-
BOM, COOTBETCTBYET PEXUM Hacoca ¢ ONpenesieHHON 4acToToi Bpale-
HMS €T0 BaJIa; BO-BTOPHIX, BCe PEXUMBl HACOCa, COOTBETCTBYIOLIME ITON
KPUBOM HE3aBKCHMO OT YaCTOTHI BpalIeHUs, KWHEMATHYEeCKY ITONO0OHBI
U, ClieIoBaTebHO, ITOYMHSIOTCS 3aKoHaM nopobus. Otciona

QOp /gy =n/ng=Hg [ Hay»

rae napaMetpbl Qp M Hp npHHajiexat TouKe nepecedeHus kpuson H =a(? ¢ u3BecTHOH
XapaKTepucTHKoM Hacoca H— Qupu n=const. Torna ny = Qs / Q)= Han/H .
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Kpusyw H =a(? cTpoST Ha OCHOBaHHMHM PAcueTOB, KOTOpBIE Jy4lile BCETo BHITTOMHATEL B
dopMe Tabnuubl. B nanHoM ciyuae

a= Hyy [ Oy =145/275% = 0,00192.

Ilo rpadukam Ha pucynke 11.5 Qg=298 n/c, Hp= 171 M, cnenoBa-

TeJIBHO,
ne = 1Qsay/ O = 1450 - 275/298 = 1338 myn~!
WUIIH
n, = nfHay /| Hp =1450,J145/171 = 1335 ML,
Pacuer 3apucemocd H= aQ
0, n/c 0 100 200 300 400
H,m 0 19,2 76,8 172,8 307,2

Ay

Tax Kak MpUHSTO, YTO Ha IMoxoOHbIX pexxuMax KI1JI Hacoca He MeHS -
eTcsl (VUIM MEHsIeTCS] He3HAUUTEBHO), TO Ny = Ng = 82 %.

3aMeTuM, yTo corjacHo Teopuu noxoous KITI nacoca mpu usmene-
HUU eT0 4yaCTOTH! BpallleHUs He MeHsIeTCs Ha Jito0oii napabone H= a(Q?,
MIPOBEASHHOR U3 Hayajla KOOpAMHAT.

IIpy KonryecTBEHHOM CIIOCOOe PEeryMpOBaHMS 3a[BIXKY Ha Ha-
[IOPHOM TPYOOITPOBOie MPUKPHIBAIOT IO TeX IOp, ITOKa ITogaya Hacoca
He CHU3UTCA 00 Oy, [IpY IPUKPBHITUY 3aIBUXKY 32 CUET YBEIUYECHUS B
Hei IToTepb HaIopa U3MeHseTcs xapaKTepucTHKa Tpybonposozna Hy, —

Q. Ona cra”HoBuTCY 60slee kpyToik. IIpuKpeITHE 3aBUXKY MpeKpala-
ercs, Korja XapaKT;;pYICTYIKa Tpy6onpososia Hp, — () mepecedeT xapak-
TepUcTUKY Hacoca H — Qnipu Q= Q,,,. Hanop Hacoca H nomxeH cooT-
BeTCTBOBATh XapakTepucTuke Hacoca H — Q npu mnonade Q= Qy,;, a
TaKOKe COOTHOIIEHUIO H = Hyy + Aapps.

B nanHoM ciyyae Ag,q, = 39 M (cM. puc. 11.5). KITJ ycranoBku (Ha-
coc -+ 3aIBMXKa)

N Tion 9,8 Ian H 381
Myer = Nar = 98105, (Han + 0 M) = Hoan(0,,) / (Haan * P )-

ITpu aroMm KII[] Hacoca cooTBeTCTBYET HOBOM paGodel TouKe Hacoca
npu Oy, B nanHOM ciyyae nye; = 145 - 0,835/(145 + 39) = 0,66.

CpaBHMBas 06a crroco6a peryJIMpoBaHusI, MOXHO OTMETUTD, YTO KO-
JTWYECTBEHHOE pErylMpoBaHMe 3KOHOMUYECKM HEBHITO[HO, TaK KakK
Jiaxe MpY HeGONBIIOM NPUKPLITUM 3agBuXKU KIT/ ycTaHOBKM 3HAYHU-
TenpbHO cHU3mIc (¢ 0,82 1o 0,66).

BMecTe ¢ TeM co3laH/e HaCOCHOM YCTAHOBKM C pelyJIupyeMol yac-
TOTOM BpalleHKs Bajia Hacoca TpeOyeT 3HAYMTENBHEIX MaTepHalbHbIX
3aTpaT ¥ CONPOBOXIaeTcsl HeKoTopblM cHkeHueM KII[ snekrpuuec-
KO} 4acTH HACOCHOK yCTaHOBKH. [103TOMY 1ie16C006pa3HOCTE UCIIONb-
30BaHUsl TOTO UM WHOTO MeTOJia PeTyIMPOBAHMS TIoAaYM Hacoca olIpe-
JeJIAETCS TEXHUKO-3KOHOMUUECKUMHU pacueTaMu.
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