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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.
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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-

21



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-

28



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-

33



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

45



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

76



_ 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-
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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
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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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