FJABA IX. PETYIIHPYIOIIUE 3ANACHBIE H HANOPHBIE
COOPY)XEHHA

§ 51. PesepByapml 4HCTON BOAMI,
PeryJMpyioiiHe H 3anacHbie €MKOCTH

Pesepsyapsl 4HCTO BOABI CAYXKAT JJf PEryJAHPOBAHHSA
HepaBHOMepHOCTH pabothl  HacocHmx  cranmuin 1 m II
TOABEMOB H COXpaHeHHs  BOALI Ha [POTHBONOXapHHE,
XO03SIHCTBEHHO-IIHTbEBHIE H NPOH3BOJCTBEHHHE HYXJAHN Ha
BpeMA TYIIEHHS TOXapa.

CaiejoBaTe/ibHO, €MKOCTh pe3cPBYapoB YHCTOfl  BOJAM
B COOTBETCTBHH € MX Ha3HayeHHeM wmoxeT OBITH onpeje-
JeHa no opmyne

Wp;:.n. o WP*’-“':+ Wa.s' (67)
rie Wy.ap. — eMKOCTE pesepByapa uHCTOR BOAH; Wper — peryanpyio-
mafg eMKOCTbh, KOTOpaf npefHasmauaerca JJAa peryJHpPOBaHHS HEPABHO-
MepHOCTH PpalOTH HACOCHHX CTaHINN; .3 — HEMPHKOCHOBEHHEIH
NPOTHBONOMKAaPHHK 3amac BOAH.

Kpome Toro, B pesepByapax HMHOrAa XpPaHHTCS aBapHii-
Hufi 3anac Wa; Ha Bpemst JHKBHAALHHM 4BapHH B cJaydae

NPpOKJaAKH OJHOrO BOJOBOJA H 3anac nas TIPOMHBEKH

¢unprpoB Wy. C yuerom sToro dopmyaa (67) npumer
BHZ

'p.'l.l. =Wyer + '-.a + W+ Wp.
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Puc. 66. I'padukn pa60oTH HACOCHHX CTAHUHIA

@, 0 — peryarpywoilie oGhbeMH pe3eppyapa WicTofl mofn; ] — Nepsoro noaLema;
2 — sToporo HOABEMAa

Peryaupyiomu#i o6bem BOAb MOKeT OHITL omnpeseleH
rpadoanaiuTHYECKHEM H TabJHYHBIM crnocof60M Ha OCHOBA-
HHH aHaausa pa6GoThl HacocHmix crarumi I u II moxwemos,
Tak Kak HacocHas | noamema Mojaer BOAY B pe3epBya-
po, a Hacochas Il noabema oTKauyuBaer ee H3 HHX.
CosMemasi rpauKH MoJayd BOAB HACOCHBIMH CTAHIHAMH,
onpenensior Wper.

[Ipepnonoxum, 9ro HacocHas | moawema paGoraer B
PABHOMEPHOM peKHMe, TOTZa ce -yacoBas nogaua Oyjer

paBHa 5~ =4,17% ot cyrousoro BomomorpeGaenusi. Ha-

cocas Il moamema paGoraer uamle BCero B HepaBHOMEp-
HOM DpeXKHMe.

Jonyctum, yto Hacocuas Il moxwsema, paGoras mo cry-
nesyaToMy rpadHKy, HMeeT  NpPOH3BOAHTEJbHOCTE: ¢ 20
g0 6 u—284%, ac 6 a0 20 u— 5,129 cyroysoro Bomomno-
rTpe6nenns. Torna rpaduueckn coBMectHas paGoTra Hacoc-
f(mx cgg)mmﬁ MOeT OBITh NpejcTaBjieHa B BHae rpaduka

puc. 66).

B cootBercTBHH ¢ rpadMKOM TNOZAYH HACOCHHIX pery-
JHPYIOULasi €MKOCTb BHIPAa)KaeTcd MJOUIAAbI0 «a» HIH
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paBHOBeJHKON efi cymmapHofi  muomagsio «6», T. e. qig
Haulero npuMepa peryanpylomui obbem papen
W]:.e]'ﬂ (5,12""—4,17) p; l4= 13,4% HJIH Wper= (4,17—
2,84) -10=13,3% -~ cyrounoro BomomnorpeCaeHns.
Peryaupyiomas éMKOCTh pe3epBOoB MoXeT 6HITb onpe-
AeneHa H TabauuHHIM cnocobom (cm. TaGn. 34).

Ta6aununa 34. Onpenenende peryaupyiomero ofbeMa pe3epryapos
yHcTOR BOAK

Orop nogl Moctynae- (or6apaerea Oc;‘arox.

ot
E;.f_’?,“ HC-I:{?'?IB. HC-11 ws PUB, une 8 PUB. s pB, %
0—6 25,0 17 8,0 — +8,0
6—20 58,3 71,6 — 13,3 —5,3
20—24 16,7 11,4 5,3 — 0

CnepoBatensro TpebyeMmulit eryJupyolHit  06beM
pesepByapoB coctaBisieT Wper=8,0+5,3=13,3% cyrou-
Horo Bozonorpebaenus. O6uUH0 Wyer 22 20%.

HenpukocHoBeHHHA mnoXKapHLI 3amac BOABI  MOXET
6HTH TOACYMTAH KaK cyMma 00BEMOB Ha TOXKAaPOTYIIEHHE
H X035HCTBEHHO-POH3BOACTBEHHBIE HY Kb

Lwn.s = Wnowx + Wxos,
rie Whuowm — 3anac BoAH, HeOOXOAHMHN HAs TYIIEHHA NOXapa B Tede-
uie 3 4; Wioa— 3amac BOAH Ha XO03WECTBEHHO-TPOH3BOJICTBEHHHE HYMK-
AH, HeoGXoAUMHIH HA BpeMsi TYIIEHHs NOXKapa, T. e, Ha 3 4.
ITpn sToM Wyow onpenensiercst Takum o6pasom:
3-3600
Whox = Quox Tnom = Qnox 1000 = 10,8 Qnox»

rae Quom — pacueTHul NOXKAapHHH PACXOM, J/C; Toow — BPEMA TYUICHHS
moxapa, passoe 3 Y.

O6beM BOAB Ha X03AHCTBEHHO-NHTBHEBHE HYMXJAH ONpe-
JesisileTcsl HCXOASA H3 YCJOBHA MaKCHMaJbHOrO X03fHCTBEH-
HO-TIHTLEBOIO H TNPOH3BOACTBEHHOTO- pPacxol0B Ha BpeM#A
TYUIEHHA MOXKAPA Tnow=23 Y, HCKJIOUAs AYIUEBHE PACXOMH,
pacxonbl Ha NOJHBKY H MOAKY TeXHOJOrHYecKoro o6opyno-
BAHHA -

Wxos = lo'a'ons.mc , MY,
rae Qxos.maxc — PACXOA BOAH, Ji/C.

O6bem Boawr Wip, HeOOXONMMBIA Ha BPeMs JHKBHAAUHM
aBapHH BOJOIIPOBOAA, MOXKer OLITH ONpeleseH CJAeAYIOIIHM
ob6pasom:
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Qas Tao Qnox Thow .an
Van =000+ 1000 » ™" (88)
Tae
Qu = an.an + 0,7 Qey - (69)

B dopmysax (68) u (69) npumaTm caepylomme oGosHaueHus:
Qas — Pacxoj BOAH NPH aBapHH BOAONPOBOAA, J/C;
Qup-as — PacXojl BOAK HA NPO3BOACTEEHHHe HYXAH npu paGote npes-
NpHSTHA No aBapHitHOMY rpaduky, a/fc:

x—n~— PaCYETHHH PaCXOA BOAM HA XO3AMCTBEHHO-NHTBEBHE HYMAH,

afc;

ém« — Pacxos BOAH Ha MOXKApOTyllenHe j/c;

Tap — BPEMA JIHKBHJIAUHH aBapHH, C, IPHHAMAaeMoe 10 AaHHHM Tabi. 41;

Toowm.an — BPEMA TYUICHHS NOXapa, NDHHHMaeMOe B COOTBETCTBHH C HOP-

mamu CHRIT npr Quom <25 2/ Tuom=2—3 4, npH Quom>25 a/c

Toow=—4—6 L

0,7 — ko3 HUHCHT, YUHTHBAIOWMEA yMeHLIEHHe XO3AHCTBEHHO-MHTHE-

BHX pacxonos, fonyckaeMoe mo CHull npu asapuu sogomposopa.
ﬂaﬂee paccuntaem o0beM BOAb Ha NPOMBIBKY (QHJBT-

poB Wg:

2F
Vo ="Ton5 + "

rne F— niomajs 0AHON CeKIHH /:pam.-rpa, M% ¢ — HHTEHCHBHOCTL Mpo-
MHBKH QuabTpoB (¢=12—18 nafc-m?); T — npomomkuTeNEHOCTE TpO-
MHBKH (HALTPOB (T=300—420 c).

3Has pacueTHyI0 BMECTHMOCTh pesepByapa (taba. 35),
noJ0HPAIOT THIIOBOH.

O6uiee KOJHYECTBO pe3epBYapoB B OJHOM yaJie HOJIKHO
OniTe HE MeHee 2 NPH HAJHYMH NPOTHBOMOXAPHOrO 3ana-
ca BOJHI

Pesepsyaphl BHIIONHAIOTCS 3 XKeje3oberoHa (mpeumy-
uiecTBenHo) kpyrJoii (A0 2000 m?) uam npsmoyrossHOH Gop-
Mbl. OHH 060pYAYIOTCS MOAAIOIHMH M BCACHBAIOIIHMH TPY-
GonpoBoiamu, nepesiuBHOA H rpsseBoi TpyGamu. Ha mux
YCTPAaHBalOT TaKXe CMOTPOBBHIE KOJNOALB H BEHTHJSLHOH-
Hble TPYOHL,

Iasi coxpaHeHHsi HENPHKOCHOBEHHOro NOXKAPHOTO 3ama-
ca BOJbI pesepByaphl AOJKHH GHTH 0GOpYJOBaHE aBTOMA-
THYECKHMH yCTpOHCTBaMH (pesie YPOBHA MONJIABKOBOIO HJH
3JIEKTPOMHOrO THMA), KOTOPHle NpH JOCTHIKEHHH YPOBHS
HEIPHKOCHOBEHHOI0 3anaca OTKJI0YaloT XO3fHCTBeHHble Ha-
COCHl M MONAIOT CHTCHAJ B JHCTNETYEPCKHA NYHKT H Ha Ha-
cochyio | nmogbema msis BKAIOYEHWs pesepBHHIX. Takoit cro-
co6 coxpaHeHHsI HeNPHKOCHOBEHHOTO 3anaca XapaKTepeH
JJsl HACOCHHIX HH3KOrO JAaBJEHHS, He HMEIOUIHX CleunHalb-
HBIX MOXapHEIX HAacoCoB,
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anst  NpAMOYroJbHBIX — BRICOTA

GeToHa

Marepuaa
ft 3 cOOpHHX JKeNe306ETORNHX KOHCTPYKUHH
nuaMerp,

* 4
Keneso6eToHHbM NPAMOYrobHEA #3 COOPHHX YHHQHUHPOBAHHBEIX KOHCTPYK-

1T 3aBOCKOrO H3TOTOBJEHHA

3,5X12X6| To me
3
»
»
»
»
B

>
OtkpuTifA moKapHuwit pesepsyap n3 6yT0

K enea06eTOHHE MOHOJMTHEIN WHARHAPHIECKHA
To e, H3 KApnHYa

Kupnuuasft LHAREAPHIECKHA

Lnannapuuecks

PasMepH, M
6X12x12
8 18X12
8X24X18
82430
83636
83X 48X 48
8 X 6464
5X%7,6

3
4
4
4
&

wmi
250
500
1000
2000
3000
6000
10 000
20 000

BMecTHMOCTD,

Tunopoit
npoexT

' 901-4-13
901-4-13

Tpumeuanne [ UHIRHAPHYCCKHX pPe3epByapoB YKaszaHH BhicoTa H

TaGaniua 35. OcHOBHble NaHHbIE THTOBHX Pe3epBYapos
# CTODOHH pe3epByapa.

Pac. 67. Crnocofi coxpaHeHHS HENPHKOCHOBEHROTO MOMKAPHOTO samaca
BOAH g

G ~— pacrnoJOXeHHe BCACHBAJOUIHX JHHHA WA pasauuHofl  BEICOTE C©  yeTpofi-
CTBOM KoXyxa; 0 — ycrpoficTso BOSAYIIHO-BOAAHOrO SaTBOPa; [ -— BCACHIBAIOIHA
TpYGOUPOBOA X03AMACTBEHHO-MHTHEBHX HaCOCOB; 2 — BeacHBalIMER TpyGonposon
NoXapHHX HAacoCoB

Korga B HacOCHOM yCTaHOBJEHH MOXKapHble HACOCH, He-
NPHKOCHOBEHHH 3anmac MoxeT OHThL COXpaHEH 3a CueT
[PacroNOXeHHs BCACHBAIOIIHX JHHHI XO3AHCTBEHHBIX H MO-
JKapHBIX HACOCOB HA pa3JIHYHHIX YPOBHSAX C YCTPOHCTBOM
Koxyxa (puc. 67,a) u ¢ NOMOLIbIO YCTPOHRCTBA BO3AYIUHO-
BOAsSHOTO 3artBopa (pHc. 67,6).

B cuHcremax BoMOCHaGXeHHSI HCIOJb3YIOTCS PEryaHpYIo-
[IHe H 3amacHble €MKOCTH.

Peryaupyiomue eMKOCTH 103BOJIAIOT OGECIEUHTH pas-
HOMepHYI0 paboTy HAacOCHHX, TaK Kak OTnajaer HeoGXomu-
MOCTE B II0Jlaue MAKCHMaJibHHX DPACXOJOB BOJAH B 4achl Ha-
Hboabuero BoaonorpebjeHHs, a TakMXKe YMEHBIIHTh JHa-
MeTphl TPYD, UTO CHHIKaeT CTOMMOCThL BOJONpPOBOAA.

O6bem BOAB B peryJupylollleM pe3epByape omnpegens-
ercs no dopmyrae (67).

3anacHele €MKOCTH NOBHIIAIOT HANEKHOCTH CHCTEM BO-
JlocHaOxeHns, B HUX XpaHHTCH 3anac BOAW Ha HYXAH
OYHCTHBIX COOpYXKeHHH, TNoXKapHHE, NPOH3BOACTBEHHHE H
X03AACTBEHHO-TIHThEBHE.

3anacHHe pesepByapH 9allle BCero yCTPaWBalT MmO A-
SeMHHMH HIH NOJNynoAseMHHMH, Bubop pasmepos



eMKOCTell JOJI’KeH NPOBOAHTLCS HA OCHOBE TEXHHKO-3KOHO-
MHYECKOro aHaJu3a CHCTeMbl BOAOCHAOXKEeHHS H HaMmeuel-
HOro pexkHMa ee paboTHI.

§ 52. BoponanopHuie OamHM H THAPOKOJOHHBI

Bogonanopusie GawmHuM npefHasHadaloTed AJs pPerytiu-
poBaHHsi HEPaBHOMEPHOCTH BojomoTpebJieHHs, XpaHeHH:
HeNPHKOCHOBEHHOrO 3amaca BOAB H co3jaHus TpebGyemoro
Hanopa B BOJIONPOBOAHOMH CETH.

Hcxoasn m3 HasHayeHHs BOAOHAMOpPHON GalllHH, BMECTH-
MocTh Gaka ee JOJNXKHa ObTh paBHa

We = Wper + Wy 5 (70)

rae Wyer — peryaspylomas eMmxocts 6aka; Wy.a — NPOTHBONOMKAPHHI
o6beM BOAH, paccurTaHRuf Ha -10-MHHEYTHYIO TDpPOROJKHTENLHOCTH
TYUIEHHS TOXapa Ha NPOMHIJEHHHX NpeinpHATHAX Bmeﬁlﬂlﬂﬂ no-
WapHHMH KPaHAMH, a TaKXe CODHHKJEPHHMy HJIH APEHYEDHHIMH yCTa-
HOBKAMH TPH HamboJbmieM pacxojie BOAH Ha JAPyrHe HYXAH HJIH pa
10-MEHYTHYIO TPOAOJKHTENbROCT TYIIEHHS OJHOrO BHYTpPEHHErO H OA-
HOTO HAPYIKHOTO MOXKapoB, IPH OJHOBPeMeHHOM HaHGOJbIIEM pacxoje
BOAH Ha APYyrHe HYMXKJH.

Takum 06pasoM, HENPHKOCHOBEHHHi 3anac BOAB paBeH
cyMmme
Wu,a = Wyos -+ Wnox- (?l}

O6neM BOAB M8 XO3AHCTBEHHO-IIHTbeBHX HYXKA H AJSA
HeJiell NOXKapPOTYIIeHHs] MOXKeT ObTh ONpefeseH TakuM 006-
pasoM:

T 10-60

Q .
Wios = —Tog0 — = top0 2xoo-daxe = 08 Qon.uanc,

310 A5t Qxoamaxe B J/C ¥ npu v= 10 MHH.

Q._;'.E,"_I:__M Quox = 0,6 Quoxs M3

1000 1000

25 Quowe B A/c npH v= 10 MuH.

Ilpu onpejeaednn o6beMa HENPHKOCHOBEHHOro NpPOTH-

BOMOXAPHOro 3amaca BOJABl PACXOA €€ B AYUIEBHX H HA MBI-
“ThE NMOJIOB HE YUHTHIBAETCS.

B ToMm cayuae, korga 3a6op BOAB Ha HapymxHOe MOXa-
pOTylLIeHHe OCYIIeCTBJSAETCs1 H3 BOAOEMOB, a B 3JaHHH Tpe-
Gyercs YCTPOHCTBO OGBELHHEHHOIO IMOXAapPHOro BOAONPO-
Boja, 06beM BOALI AJst HENPHKOCHOBEHHOro 3amaca ompe-
HeJsieTcsi H3 YCJOBHs PaGOTHl OAHOrO TMOXKAPHOrO KpaHa B
TeueHHe OAHOTO yaca NpH OOHYHHX PAacXOfax BOAL HA XO-
35fCTBEHHO-IHTheBhLIe H NPOH3BOACTBEHHbIE HYXKAH.

M3,

Whow =
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Prc, 68. Tpadukn a7 onpejesenHs peryanpyowefi eMkocTH 6aKa Bo-
AoHanopHok Gamuu

a — nIpH pasHoMepHOA paGoTe
Gote Hacocom

); 6 — npr HepampHOMepHOA (CTymenuarofl) pa-

B HacemeHHBIX NyHKTax ceNbCKOM MECTHOCTH H HA IKH-
BOTHOBOJYCCKHX (pepMax NpH HeGOAbIIUX pacyeTHHX Pacxo-
Aax B Gakax BOJOHANMOPHBIX GaiieH XpaHWTCSA 3amac BOJH
Ha 3 u Tymlenus noxapa. B stom cayuae BMecruMocTs Gaka
BOJIOHATIOPHOH OauIHH ONpeAensieTcs TaK e, KaK H BMeCTH-
MOCTE pe3epByapOB YHCTOH BOXBI.

Ilpu obmeli BomoHanmopHO# GalHe, mpeAHa3HaYeHHOI
A BOAOCHAOXKeHHS NPEfNpPUATHUS W HACeJEHHOrO MecTa
NpH HeM, NOXKapHHH 3amac BOAH B GaKe cjaeiyer NPHHH-
MaTb 1m0 HaHGOJbIIEMY PACYETHOMY PAaCXOLy TOJNBKO Ha
NPEANPHSTHH HJIH TOJBKO B HAaceJeHHOM NYHKTE.

Perynupyiomas BMecTHMOCTs 6aKa ONpefleIeTcs Ha oc-
HOBE aHajinsa BOJAONOTPebJeHHs W INOAAYH HACOCHON CTaH-
uud. Ha puc. 68 nmokasann coBmeuleHHHe rpadukH BOXO-
nonpebJeHHs H pexHMa paloTH HacocHoM craHmud. Jlas
PaBHOMEPHOr0 H HEpPaBHOMEPHOro pPeXHMOB pabOTH HAaCO-
coB cocraBuM Taba. 36, kotopasi cocrout H3 10 rpad.

B nepeoit rpade ykasHBaloTcs 4achl CYTOK, BO BTOPOi—
Pacxof BOAH B ropoge, B 3 H 7 — KOJHYECTBO BOMAM, MO-
naBaeMOH HacocamH, B 4 B 8 — mocTynieHHe BOAH B 6ak
(pasnocte undp rp. 7 u 2), B 5 w 9—pacxox Boam H3
6aka (pasHoctb mudp rp. 2 u 3 u passocts uudp rp. 2 H
7), B rp. 6 m 10 —ocrarok Boan B Oake. [laudue rp. 6 u
10 noayyaior, CYMMHpPYsl KOJHYECTBO HMemwmeiics BOJAH B
Gake n mocrynaiollefi B Hero 3a NAaHHBIA Yac HJIH BHIYHTAA
H3 Hero o6beM, NOCTYNHBIIHKA 34 AaHHLIA yac,

Peryanpylomas BmecTHMOcTh 6aka ompeje/sieTcsli Kak
cymma alCOMIOTHHX 3HaYeHHA HaHOOJBIIHX MNOJOXHTENb-

HHX H OTpPHUATeJbHHX uudp rp. 6 uau 10 B 3aBHCHMOCTH
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Puc. 69. Cxema o6GopyaoBanus BofoHanopuoR Gamuu

I — pogonpoBoAHaA CeTh; J — 3AeKTPO3ajBHM(KH; 3 — o6paTHRil kaanamw; 4 — no-
Aaloue-pa3pofsuini  TpyGonpoBol: 5 — SNEKTPOsafBHMXKA; 6 — noxapHuf TpyGo-
nposop; 7 — xoasAcTeeHHo-NHTheBoR TpyGonpoBos; & — Gak; 9 — nepenuBHas
Tpy6a; 10 — rpsisepas TpyGa; Il — sampwkka; 2 — mydra; 13 — ocHopaHRe Gaul-
HH (cTakaHd); J4'— BeuTHAL; 5 — noxapusift wacoe; [6 — Koaopen

OT NPHHATOrO pexHma paboTe nacocHo# cranuuu 1l nous-
ema. B cooTBeTcTBHH ¢ JaHHEIMH TabJs. 36, peryaupylomasn
BMECTHMOCTh Oaka Oamun paBHa: Wpe=14,29+5,52=
=19,81% cyTounHOro pacxofa BOAbL NMPH PaBHOMEPHO# pa-
6ore HacocoB; Wye=7,46+2,02=9,48% —npn HepapHo-
mepHoit ux pa6ore. Takum o0pasoM, HepaBHOMepHHIH pe-
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XHM paboThl HacocoB JAJIS NPHHATOTO BOJAONOTPeGJIeHHs
ABJIACTCS SKOHOMHYECKH BbIFOAHBIM, TaK KaK NpH 3TOM
YMeHblIaeTcAd BMeCTHMOCTb 0aka, a C/eA0BaTeabHO, CTPOH-
TeJIbHAs CTOHMOCTb BojoHanopuoii Gamuu. O6buHO pery-
qupyrouinii 06rem 6axa Wye, cocraBisier npumepno 109%.

Onpesenns  1e06XOAMMYIO BMECTHMOCTH 6aka, Mo
Tabur. 37 noAGHPAIOT THNOBOI MPOEKT BOAOHAMOPHOH GalHHu,

OcHOBHBIMH 371eMEHTAMH BOJAOHANOpHOH Oalidu (pHuC.
69) saBaalorcs Gak M MOMAEPKHUBAIOILAA €ro KOHCTPYKIHS
(crakan) I13.

OOGopynoBanue BoAOHANOPHOH GawHy JOJKHO TOCTOSH-
HO obeclneyHBaTh COXpaHeHHe HENMPHKOCHOBEHHOro 3anaca
_BoAnl npu pabore BOAONPOBOAA B OOLIYHOE BPeMs H aBTO-
MaTHYECKOE OTKJIOUEHHe ee OJHOBPEMEHHO C MNOCTyIIeHHEeM
CHrHala O BKJIOYEHHH MNOXKapHBIX HacocoB. ITopava Boaw
H3 BOJONPOBOAHOIN ceTH I B 6aK W NOCTYMJEHHE BOALI H3
Hero OCyLIecTBJisieTcs NO MNOAalolie-passoasieMy TpyG6o-
nposBoay 4. Ilpuuem, no TpyGonpoBoay 4 noctynaer TojbKO
‘peryaupywoomuii 3anac Boanl. [lns saGopa HenpHKOCHOBCH-
HOrO 3amaca BOJAB HCHOJb3YeTCs TPYGONPoBOA 6 C 3JEKT-
PO3aJBHXKKO{l &, KOTOpAfl OTKPHIBAETCS OAHOBPEMEHHO C
MyCKOM NOKapHoro Hacoca. BoloHanopHui ‘6ak 06opyAyer-
cst rpsaseBoit /0 u mepesuBHOIT 9 TpyOaMH, KOTOpHIE COeIH-
HeHBl C KaHaJH3alHOHHBIM Kojoiuem 6, oTKiouaer BOJO-
HanopHyio OallHIO TIpH noxape oOpaTHelii Kianan 3 |

TabGaunma 37. OcuoBHBE faHHbIC THNOBbHIX BOAOHAMOPHBIX GaiueH

Tunonoft Uneno BMecTUMOCTh BeicoTa pacnonoixenss Gaxos
npoexT Gakos Gaka, m3 (1anop), M
4-18-664 3 100, 200, 300] 28, 32, 36
901-5-12/70 1 500 41
901-5-26/70 1 300 21, 24, 30, 36, 42
901-5-28/70 1 800 24, 30, 36
901-5-14/70 1 15 6, 9
901-5-9/70 1 150 18, 24
~901-5-20/70 1 12 9, 12, 15, 18, 21
901-5-21/70 I 50 9, 12, 15, 18, 21, 24, 27, 2
901-5-22/70 1 100 9, 12, 15, 18, 21, 24
901-5-23/70 1 200 9, 12, 15, 18, 21, 24
901-5-24/70 1 300 15, 18, 21, 24, 30
901-5-25 1 500 15, 18, 21, 24, 30
901-5-13/70 1 15 6, 9
901-5-15/70 I 25 12
901-5-16/70 1 50 18
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SAEKTPO3aABHIKKA 2, KOTOpast B OGHINMIOE BpeMst OTKpHITa,
a NPH NOJIyYeHHA CHrHaja o NoXape — 3akpeiBaercs. [Las
NONAYH BOABI K MECTY MOXKapa NEPCABHKHHM NOXKapHbiM
HacocoM /5 u3 Koaoaua 16, ¢ noMoutsio BenTuas 14 u Myd-
Tol /2 OTKPHBAIOT 3aABHXKKY /1.

Ha npeacrasnennoit cxeme BHANO, u4To pacnosoenne
TPYOOIPOBONOB 6 U 7 NO3BONSET COXPAHATH HEeIPHKOCHO-
BeHHBIA 3anac BOAB Ha pasinuubix ypoBusx. Mmorma aas
9T0f LeNH BOAOHANOpHble Gakm OGOPYAYIOT aBTOMAaTHYec-
KHMH YCTPOHCTBAMN (HalpHMep, YCTAHABAHBAIOT 3JCKTPOL-
HOE pejie ypOBHs), NMEpeAaioOIHMH TOKa3aHus 06 ypoBHe
BO/B B Gake Ha HACOCHYIO CTAHIMIO HJH B JHCHETYEPCKHUIl
nyHKT. O\HaKO MX IKCIIYaTalHsi CBSA3aHA C ONpPe/leeHHBIMH
TPYAHOCTSIMH H BO3MOZKHa JHUIL NPH ONpEAeNeHHbIX KJH-
MaTHUYECKHX YCJIOBHSX,

Bononanopusie Gaumn moryr GHTb Kene306eTONHILE,
MeTaJJIH4YecKHe, KHPNHUHLE u JiepeBsHHHe, Onrako Hau6o-
Jiee pacnpocTpanensl xeJdesoberounbie. Merananueckue Bo-
AOHANOPHEE GaluHH COOPYKAIOT 3HAUHTEJBHO pexe (MO
C000paXKeHHAM SKOHOMHHM MeraJua). Boponamoprbe Gai-
HH M3 KHPNHYA COOPYXKAIOT OTHOCHTEJBHO HeGOJLIION BH-
COThbi, Yallle BCErO Ha KeJe3HOJOPOXKHOM TPAHCIOPTE H B
HaCeJCHHBLIX TYHKTaX, €CJJH BO3MONKHO HCIOJb30BaTh AJNA
HX YCTPOHCTBA KHDPIHY MECTHOIO IPOH3BOACTBA.

Jepessinnbie GallHy HCMOJB3YIOTCS MPEHMYIIECTBEHNO
la BPEMEHHBIX BOAONPOBOAAX (RArpHMEpP, HA CTPOHTEJb-
HBIX NJIOLIA/IKaX), a TAaKXKe B CEeJbCKOXO3SHCTBEHHOM IpO-
H3BOJCTBe, rae o0beM Gaka npu HeGoabION TpebyeMoil Bhl-
COTe HYXeH He3HauHTe/LHBH H BHICOTA €ro nmoAbema, Kak
NPaBHJI0, HEBEJHKA.

[To THNOBLIM MpOEKTaM coOpPYIKAIOT GamHH BHCOTOR 10
40 M (mo auHa Gaka) ¢ GakaMH BMECTHMOCTBIO o 800 m3*.

Ha onmoft n Tofi ke BoJOHanNoOpHON Gamie MOryT GHTL
yCTaHOBJIeHbl HA PASHOM BEICOTE JBa M Aaxe TpH 6aka, 06-
CAYXKHBAIOUIHX CHCTEMHI BOJAONPOBOJOB C PasHBIMH Hamopa-
MH.

Fuppokonounsl. PasHosnanocTbio BoAOHANOPHOMN 6amny
SIBJISIETCS THAPOKOJIOHHA, KOTOpAs NPeIHA3HAUCHA, TJIaBHBIM
00pa3oM, AJsi XpaHeHHs aBapHiiHOro 3amaca BOMBI, HaNpH-
Mep B CHCTE€Max BOJOCHA0XEHHS METAJJYPruYecKHX KOM-
6unaroB. Ona npejacraBaser coboil Xene3o6eTOHHYIO HJH
CTaJbHYIO UH/IHHAPHYECKYI0 BEPTHKAJBHYI0O €MKOCTh (pHC.

* 3a pyGewom (CIIA, duunaunua) WHPOKOe NpHMeHeHHe HalIJH
Gauisn c Gakamu BMecTHMOCTEIO 5000 M* m Goxee.
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70), BoicOTa KOTOpO# paBHA
BBICOTE BOAOHANOPHON GaliH.

B oranuse ot BOZOHANOP-
HO¥ Galii¥ CTBOJ THAPOKO-
JIOHHBI TOJHOCTBIO 3amOJIHeH
Bogoi. OAHAKO  NOJE3HBIM
00BEMOM €€ ABJAACTCH NPAKTH-
YECKH TOJBKO BepXHSS YacTh,
pacnojioKeHHasi Ha BHICOTE,
COOOTBETCTBYIOLEH — Tpebye-
MbiM CBOGOJHLIM HAmopaMm B
BOAONPOBOAHOMN ceTH. ITa
4acTh I'MAPOKOJOHHE HCIOJb*
syercst B O6bI9HOE BpeMs Kak
peryJHpyiomas eMKOCTb, a B
HHXKHeH YacTH ee MOXeT Xpa-
HATBCST HEMPHKOCHOBEHHbIH 3a-
nac BOABI, NOJaBaeMHBIH K MeC-
Ty TNOXapa CTanHOHAPHHIMH
WJIH TepefBHXHLIMH Hacoca-
MH.

Onpenenedde BLICOTHI BO-
noHanopHodt 6amuu. BricoTta

Puc. 70. TuaporonoHHa

I — pononpoBofiHas cetb; 2 — nepe-
nupHad  TpyGa; J§ — xossdcTEeHHO-
nuThesofl TpyGoupomom; 4 — momap-
HEA  TpyGonpoRoR

Puc. 71. K onpejenensio BHCOTH
BOlOHanopHON GamiHu

I — HacocHas craBRums; 2 — nofoHa-
nopras GamuA; 8 — BoXONOTPeSHTENH

!
e e L L B B i
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1 Fere
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r Zﬁ / 9/ r 8
Zyy |a K i Zgm
g g aq
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BOLOHANOPHO{ GalllHH onpeje/sieTcs U3 YCJOBHs NPEomoJe-
HHSl CONPOTHBJICHHS B BOJAONPOBOJHON CETH H HEOOXOMHU-
MOCTH IOAbeMa BOAbl Ha ONMpPENeJEHHYIO BHICOTY, @ aTKKe
co3/laHus CBOGOAHOrO Hanopa B AMKTYIOLIEH TOYKe.
QopMyaAn AJad OnpefielieHHs BHICOTH BOAOHATOPHOR
Gamuy NOJNYyYHM, NOJAb3ysich ypapuendeM [I. Bepuynan#, us-
BECTHLIM H3 Kypca THAPaBJHKH, KOTOPOE NJsi CedeHHH 6 u

8 (puc. 71) BOAONPOBOAHOM CeTH 3anHuIeTCA TAaKUM o6pa-
30M:
%

%
Zp.6 +Hn-6+?g =Zyr -+ Hep + EE-+ > hﬁ.a' (72)

B ypasnenuu (72) BBHAy Majofi pasHOCTH BeJHUYHH CKO-
POCTHOrO Hamopa B ceueHHSX 6 W 8 (Us= Uy) HMH MOIKHO
npenebpeun; Xhg,s — cyMMapHEE MeCTHHeE HJHHeHHbIE I0-
TEPH Hamopa B ceTH, Zhe,n=1,05k,.

Toraa dopmyna nias onpeneneHHs BHCOTH BOJOHANop-
Hofi GamHKu GyAeT HMeTh BHA

Hy.6 =1,08 b+ Hen + (2.2 —%.0). (73)

rae 1,05 — koshdHIHeHT, YIHTHBAIONHA NOTEPH HANOPa B  MECTHHIX
CONPOTHBJICHHAX (3ajBHJKKH, KoJeHa, TPOAHHKH u T. m), cm [3]; Ao —
noTepH Hanopa B ceTH; Hes— CBOGOAHHA HANOp B AHKTYIOmEHR TOUKe
BOACIPOBOAHON CeTH, NPHAEMaeMbifi papunM 10 M Aaa oaHOsTaXHOrO
3fanKs, NpH Goapmell STaHOCTR — Ha KaAHA sTax caenyer noban-
AATh 4 M; Zp.r—2Zn.6 — Pa3HOCTb TEOAE3HYECKHX OTMETOK MAHKTYIOULeH
TOYKH H MeCTa YCTAHOBKH BOJOHaNopHof Galiny.

§ 53 [IHeBMATHYECKHE YCTAHOBKH

Hasnauenne W OCHOBHbIE 39JIEMEHTH NHEBMOYCTAHOBOK.
[IHeBMaTHYecKHEe YCTaHOBKH NpeaHasHavaloTCd ANA pery-
JHPOBaHHA HePaBHOMePHOCTH BoJomorpelbyeHus H CO3faHHA
11e00X0UMOro Hamopa B BOJAONPOBOJHOH CETH.

B nHeBmaTHueckHX ycTaHOBKax TpebyeMmuift Hamop cos-
Aaetcsl JABJEHHEM CXKATOrO BO3JyXa Ha IOBEPXHOCTb BOAI
B repMeTHYECKH 3aKPHITHX CTAJbHLIX pe3epsyapax. Cyulecr-
BYIOT JB€ CHCTEMEl NHEBMAaTHYECKHX YCTAHOBOK: HepeMel-
HOro M NOCTOSAHHOTO AaBJyeHHsi, Boapuiee pacnpocTpaHeHHe
TIOJIYUHJIH YCTAHOBKH I€PEeMeHHOro AaBJEeHHSA.

IIneBMarTHyeckasl ycraHoBKa TNepeMenHOro JAaBJjeHHA
(puc. 72) cOCTOMT H3 CAEAYIOUHX OCHOBHBIX 3/JEMEHTOB:
IBYX TepMEeTHYeCKHX pesepByapoB — Bosuymuoro / H BoO-
asHoro 6, coeMHEHHHX MexNny coboii TnepenyckHbBIM Tpy-
6GonpoBojiom J ¢ BeuTuaem 4. Jlns manoJHeHHs pesepsBya-
pa I Bo3pyxoM ycraHoBjJen Komnpeccop 2. Bopa macocom

185



Puc, 72. Cxema NHEBMAaTHYECKOR YCTAHOBKH TMepeMeHHOro JAaBjeHHs
! — posnymuwfl pesepsyap; 2 — xomnpeccop; 3 — nepenycxuoft TpySonposoa; 4 —
BEHTHAB;, § — o6paTHHA Knanan; § — BonsHoR pesepsyap; 7 — MONAABKOBHIA KAa-
nau; 8 — safiBHxkKa; 9 — TpyGonpoBox

Puc, 73. CxeMa nHeBMaTHUCCKOH YCTAHOBKH IOCTOAHHOTO JAaBJEHHA
! — posnywmnmil peseppyap; 2 — xoMnpeccop; 3 — pPeAykTop; 4 — BOASHOA pesep-
BYap
{ v vy v
i

b 2 |

Pue. 74. CxemMa HACOCHON CTAHUHHE, COBMEIICHHOR € NHEBMATHYECKONH

YyCTaHOBKOM
1. 2 — nomapusle Hacocu; 3 — KoMupeccophl; £ — BoaiywHule Gakw; §— sopanble
Gakn; 6, 7 — xoasiicTeenno-NUTLENME HacoCH

noaaercsi B pesepsyap 6 no tpyGonpoBoay, KOTOpPbIH B BO-
ASIHOM pe3epByape 3aKaHunBaeTcs NONJABKOBHIM KJanaHoM
7, HEIONYCKAIOUIHM €ro IMOJHOrO ONOPOKHEeHHs W Tonaja-
HHS BO3[yXa B CeTh BHyTpehHero Boaonposoaa. ITepemyck-
HOW TpyOonpoBoa J 3akaHuMBaercs OOpPATHBIM KJalnaHOM
5, npenoTBpallaloMuM NoNajaHHe BOAb B BO3AYLIHLIH pe-
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sepsyap. KpoMme 3THX KJanaHOB YCTaHABJARBAIOT APYryio
apMaTypy: 3JEKTPOKOHTAKTHHIC MAHOMETPHI, CJAYIKALLHE HJIs
KOHTPOJISi 3a JAaBJIeHHEM W LISl BKJIOUEHHS TOXKapHBIX Ha-
COCOB; TNpPEAOXpPaHHTeNbHHI Kjanad AJaA NpeAyNpexXJeHHs
ofpa3oBanus BaKyyMa; 3aIBHXKH-— IS NOATOTOBKH K
JIeHCTBHI0 YCTAHOBKH; BOJAOMEpHBIE CTEKJa.

[ToaroToBKa yCTAaHOBKH K JIEACTBHIO 3aKJIOYaeTcs B
caenyioniem. OTKPLIB 3aBHXKKY 8 H BEHTHJDb 4, 3aNOJHAIOT
BOJIOi pesepByap 6, OTKyla BO3AYX NMOCTyHmaeT B Pe3epBY-_
ap /; nocie HaNoOJHEHHS pe3epByapa 6 BOJOH 3aKpHBAIOT
3aJBHXKY. 3aTeM KOMIpPeCCOPOM HaKauyHBalOT BO3AYX B
pesepByap [/ Jlo MakcHMajabHOro pacuernoro aasienus. Or-
KPHIB 3aJIBHKKY 4, MyCKalOT YCTAHOBKY, INPH 3TOM BoOja
GyneT BHTECHATHCS 1O/ AaBJEHHEM BO3/1yXd B C€Th BHYTPEH-
Hero Bogomnporoxa. ITo mepe pacxoaa BoAH AaBjeHHe BO3-
AyXa B pe3epByapax NajaeT ¥ B MOMCHT NOCAJKH Kjiana-
Ha 7 Oymer MHHHManbHhM. Takum o6pasoMm, yCTaHOBKa
upuy pabore HAXOMHTCA NMOX TNEPEMEHHBIM [laBJICHHEM —
OT Pmaxe A0 Proma.

Hanoauenne pesepsyapa 6 BOJOW IPOHCXOAUT B TOT
NepHOA, KOrAa BOJAONOTpe6/JeHHe MeHbIIe MOJXa4YH HAacCOCOB.
B ocranbuoe Bpemsi Boja Gyjfer - moJaBaThCs *H3 Pe3epBY-
apa 6 B CerTb.

B xoje skenulyaTalMH yacTs BO3AyXa PacTBOPHETCSH
B BOJE, a2 4aCTh — IPOCAYHBAETCS YePEe3 HENJOTHOCTH B CO-
e[HHEeHHAX, MO3TOMY |—2 pasa B MecCsii NPOH3BONAT MHOX-
paspsaaKy YCTaHOBKH BO3AYXOM INpPH [OMOILH KOMIpec-
copa 2. . F

B Mmaamx ycraHoBKax HepeAKO INPHMEHSIOT TOJBKO
OJIHH BO3JYIUHO-BOASIHOH pesepByap.

B nreBMaTHYeCKHX YCTAHOBKAaX MOCTOSIHHOrO [AaBJIEHHS
(puc. 73) cxkarteiif  Bo3ayx ofecmeuHBAaeT MNOCTOSIHIOE
HaBJieHHe B CHCTeMe HEe3aBHCHMO OT KoJebaHHsi ypoBHS
BOJL B pe3epByape, UTo LOCTHraeTcsl YCTAHOBKOWM pPeAyK-
ILHOHHOrO KJanaHa Ha NMepPenyckHOM HJAH Ha NojaloiieM
TpybonpoBonax. i

K nomeuieHnsiM, B KOTOPHX YCTaHaBJIHBAIOTCH THAPO-
nHeBMOGaKH, NMPeABABAAIOTCA Te Ke TpeGoBaHH#A, UTO H K
NMOMeLIeHHAM HAacOCHBIX crauuuii. Yame Bcero ruapo-
nmHeBMOGAKM pasMellaloTcd B TNOMEIIEHHH HACOCHOM CTaH-
unu (puc. 74).

Kak BuAHO M3 CXeMBl HacOCHON CTaHIUHH, XO3AHCTBEH-
HO-NIHTbEBHIE HACOCH NOXAIOT BOAY B MHEBMATHYECKYIO
ycTaHOBKY. IIpH BO3HHKHOBEHHH moXapa BKJAIOYaIOTCH
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nojkapHble HACOCH, TNOAAKOIIHE BOAY HENOCPEJCTBEHHO B
BOZOMPOBOJAHYIO CETh. X039HCTBEHHO-INTHEBHE HACOCH W
nHeBMaTHYeCKass YCTAHOBKA NPH 9TOM  aBTOMATHYECKH
(oGpaTHHM KJAalaHoM) OTKJIKYaloTCs OT BOJONPOBOIHOH
CETH. '

Pacyer NMHEBMATHYECKHX YCTAHOBOK NepeMEHHOro MaB-
aenus. Jlas pacyera IHEBMOYCTAHOBOK NPHMEHHM 3aKOH
Bofinsi-MapnoTTa, KOTOpHIfi MOXKeT OHTH BHIPaXKeH ypae-
HeHHeM

(Pauaxe + 10%) Waosy = (Puun -+ 10°) (Waosx + Waon) (74)

Tle Puaxe — MAKCHMaJbHOC MAHOMETPHUECKOe JAaBjeHHE BO3ZyXa B pe-
3epBYape; Puxm — MHEHHMAJbHOE MaHOMETPHYECKOe jamfeiue, Tpebye-

Moe no pacueTy; Waoay — 00beM pesepByapa I BO3AYXa; Bk —
ofbeM pesepByapa JJa BOAH,
Orciona |

(Pann + 105) (Waosg + Waon)
Puae + 108 = ——— Voo .

31ech MHHHMAJbHOE NABACHHE Pyyn ONPEAENsieTcs pac-
YeTOM, a ONTHMAJIBHOE COOTHOIIEHHE CyMMapnoro oGbema
BO3JlyXa H BOAH B 0ake YCTaHOBKH —Ha OCHOBe ONBITa
skemsyaranuy. O6o3HaunM 3T0 COOTHOIEHHe KO3(duuH-
eHTOM @, 0OHuHO On pasen 1,33—1,66:

WBOSI. + WBO“

=

[Moanuiii o6beM rupponHeBMoGaka ompejessieTcs 10
topmyne

. (75)

; p=1,33—1,66.

Wn,s = Wpcr » (76)

I —ay

rie Wper — peryiipyolinif ofbvem soanl B Gake; B — KosddHumenT
3amaca eMKO¢TH 0aka, KOTODHH YYHTHBacT cOOTHOLICHHe OGBEMOB BO3-
Iyxa B peaepsyape, oH 0O6Huno pased 1,2—15; @y — Koadduument,
onpeaeasiomAll cooTHoWeRHe abCoIOTHOTO MuKcHMansHoro M abcosor-
HOTO MHHHMaJabHOTO JaBjeHHA B Oake; Jas YCTAHOBOK, paboTalouinx
¢ noanopoM; o.=0,8; ans ycrasoBoK ¢ .nanopom a0 5-108 Tla
an==0,75;. ans ycTaHoBOK ¢ HamopoM Goaee 5-10% Ila a,=0,7.

B OGakax THIDOMHEBMATHYECKHX YCTAHOBOK INPOTHBO-
NOKapHLIA 00beM BOMK JONYCKaeTCsy He NpeaycMarpi-
BaTh, HO MHHHMAaJbHHH 00beM BOAB B HHX JOJKeH obec-
neyHBaTh rapaHTHpPOBAHHOE BKJIIOYCHHE MOMKapHbIX HACO-
COB. _

Ecau nojada HacOCHOH CTaHIMH paBHa Hiap NpesBbillia-
eT 4acoBofi pacxoX BOABI, TO peryaHpyiouinii obbem ormpe-
nenserca mo Gopmyue;
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rae Q,,—-lwmmaabuan noja4a o/HOrg HacOca mJip HaubGoJbllero mno
nojlate B rpynne nooyepefHo BKMOUAOIIMXCH palounx HAacocoB, MY[u;
N — MaxkcHMa/JbHOE YHCJIO BKMOUEHHH B | 4, 3nayeHna KoToporo cie-
Ayer npuuuMats B npegenax n=~6—10. ITpu noxave racocuoil yeranos-
KOfi MeHee MAKCHMaJbHOrO 4YaCOBOFO PacXoja BOAH  peryJHpyomui
ofbeM onpegesisieTca no gopmyae:

Wper =

Ky

' K. Kq—1
Wper=Qcyr (I —Ky) + (Kg— 1) K '
H !
rae Qcyr — cyrounmit pacxog, M¥feyr; Kn — oTnomenue nojpaup macoc-
HOH YCTaHOBKH K CpelHeyacosoMy pacxopy; K.— kospduument uaco-
Bofil HepPaBHOMEPHOCTH BOZONOTPEGICHHS.



