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ripeflncnoBMe

BoaocnaSjKeHne o6i>eKTOB cejibCKOxosniicTBeHHoro npo- 
irmoflCTBa h HacejieHHbix hyhktob npn otcytctbhh Mexann- 
lanmi—TpyAoeMKHft h floporocTOHmHii inpouecc. 3aTpaTbi 
rpyfla na eAHHiiuy cejibCKOxosniicTBeHHOH npoAyKUHH b 
iiia'LiiTeAbHOH cTeneHH onpeAejiflioTCH ypoBneM MexaHHsa-

II. 1111 H aBTOMaTH3aiJHH.
CejIbCKOXOBHHCTBeHHbie BOAOnpOBOAbl pa3AeJIHK)TCJI Ha 

Ana Tiina: rpynnoBbie, o6ecneHHBaioinHe boaoh HecKonbKo 
iioccjikob h (JiepM, h MecTHbie (jioKajibHbie), o6ecneHHBaio- 
miie noTpe6HTeneii OAHoro nyHKTa.

B nacTOHiinee BpeMH nocTpoeHo CBbirne 30 KpynHbix 
IV ll>CKOXO35IHCTBeHHbIX TpyHHOBblX BOAOnpOBOAOB, TaKHX, 
k.ik ByjiaeBCKHii (1674 km), Hihhmckhh (1776 km), Om-

< Kiiii h Apyrne. K Konuy TeKymeii hhthactkh rpynnoBbie 
noAoiipoBOAbi TOJibKO KaaaxcTana o6ecneqaT boaoii CBbiine 
2000 naceAeHHbix nyHKTOB n Tbicnnn (JiepM npH cyTOHHOM 
iioi peCjieiiHH 800 thc. jw3.

B nacT05im.ee BpeMii naii6oAee pacnpocTpaneHo boao-
< iia6x<eHHe 113 MecTiibix (AOKaAbiibix) BOAonpoBOAOB, o6ec- 
nc'iiiBaioniHx BOAoii 6oAee 80% cenbCKiix noTpe6HTeAeii.
< 4'fieCTOHMOCTb 1 M3 BOAbl COCTaBAHCT 4—8 KOH., B TpyilHO-
III, 1 x 10—15 koh. MecTHbie BOAonpOBOAbi HanOoAee npo-
< n,i b ycTpoiicTBe — npn BOAO3a6ope H3 Tpy6naTbix koaoa- 
IIOB II pOAHHKOB He Tpe6yiOT OHHCTHblX yCTpoiiCTB H HMSIOT 
MiimiMaAbHoe HHCAo coopyxceHHH.

K KOHIiy nHTHACTKH AAH HCAeii MeCTHOTO CeAbCKOXO35lii-
< i nemioro BOAocna6>KeHH5i 6yAeT HcnoAbsoBaHo cBbiine 300 
Tl, 1C. TpyOnaTblX KOAOAHeB H 550 TblC. HiaXTHblX KOAOAIieB. 
I IpoMbiniAeHHOCTbio 6yAeT nocTaBAeno CBbime 200 twc. 
KoMiuieKTOB nacocHoro o6opyAOBaHHH pasAMHHoii kohct- 
pyKiuiii.

I IpiiMeiiemie coBpeMeHHbix aBTOMaTiisnpoBaHHbix Hacoc- 
in.i\ ycianoBOK nosBOAHCT coKpaTHTb saTpaTbi TpyAa na 
I Ji' noAbi. BoAbmoe 3HaneHHe na cHH>KeHiie ctohmoctii 
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nacT05im.ee


e/uiHHubi npoayKHHH 0Ka3biBaioT cpencTBa MexaHnaaiiHH 
BOAonon'beMa Ha nacTfiHinax, rne aaTpaTbi na no/ibeM bo- 
Abl H3 HCTOHHHKa COCT3BAHIOT 70—80% 061II.HX 33TpaT Ha 
BOAonoft.

B HacTOHHjeft paSoTe paccMaTpnsaiOTCH BOAonoA'beMHOe 
oQopyAOBaHne h cpexcTBa aBTOMaTH3au,HH KaK ocHOBHbie 
SJieMeHTbl MCCTHblX CHCTeM CejIbCKOXOSnftcTBeHHOTO BOAO- 
cna6>KeHMH. OcBemenbi ocnoBHbie Bonpocbi no ycTpoftcTBy, 
Bbi6opy h aKcnjiyaTauHH BOAonoA'beMHoro o6opyAOBaHHH 
H CpeACTB aBTOMaTH3aiIHH MeCTHOTO CeAbCKOXO35lftCTBeHHO- 
ro BOAOCHa6>KeHHH, yAeAeno BHHMaHHe BOAonoA'beMHHKaM, 
npHiMeHHeMbiM na nacT^Hmax h noAieBbix cTanax. HapnAy 
co cpeACTBaMH MexaHH3au,HH BOAonoA'beMa, KOTOpbie na- 
iiiah iniHpoKoe inpHMeneHHe b ceAbCKOM xosnficTBe, Aano 
OHHCaHHe pnAa KOHCTpyKTHBHblX H TeXHOAOTHHeCKHX peure- 
HHfi, KOTOpble HaXOAHTCH B CT3AHH BHCApeHHH.



I” ji a b a I
HACOCbl

JlonacTHbie nacocbi

J(jlfl BOAOCHa6>KeHHJI B CejI'bCKOM X03flfiCTBe, a TaKJKe 
'i.’i>i nejieft oponieHHH mHpoKo np'HMeHHioTCfl jionacTHbie na- 
<(>(■1.1, KOTopwe no npHimHny cBoeft pa6oTbi no,npa3AejiHiOT- 
i >i na ueHTpo6e?KHbie, oceBbie h AHaroHajibHbie.

Ilacocbi HMeiOT ocHOBHbie napaMeTpbi, onpe,n.ejiHioniHe 
iix pa6oTy: nojiana boah, Hanop, MomnocTb, KO3(|)4)Hii,HeHT 
IIOJICSHOrO ACHCTBHH, HHCJIO O^OpOTOB, AOHyCTHMaH BblCOTa 
ncacbiBaiiHH.

IIoAana (npoH3BOAHTejibHOCTb, pacxoA) nacoca Q on- 
pc icjiaeTCH iKOJiHnecTBOM jkhakocth, noAaBaeMMM b cahhh- 
ny npeMeHH. B eAHHHuax MejKAyHapoAHofi chctqmw (CI4) 
ona BbipaxaeTCH b M?lceK, a npaKTHnecKH TaKXe b JilceK, 
ji/muh, m2Imuh ii M^luac.

Hanop nacoca-// xapaKTepnsyeT BejiHHHHy yAenb- 
noii anepriHH h BbipaxcaeTCH b weTpax cT0Ji6a noAaBaeMofi 
/KIIAKOCTH. 4IjIH HeKOTOpblX HaCOCOB, HanpHMep o6"beMHbIX, 
iioiiflTHe nanopa ha6hthhho AaBJieHHio, inoA kotopmm hohh- 
Maior CHAy, nepneHAHKyAflpHyio noBepxHocTH h npnxoAH- 
myiocfl na eA'HHHixy ee njiomaAH. B MejKAynapoAHofi chctc- 
mc (CH) 3a eAHHHuy chabi npHHHMaeTca HbioTOH (h) — 
cnjia, coo6inaiom,afl Tejiy Maccofi 1 kz ycKopeHHe 1 M/ceK2, 
i.i eAiiHHijy injiomaAH — m2. CjieAOBaTejibHO, eAHHHiia AaB- 
jieiuifl — h/m2. LHnpoKO pacnpocTpaHena eAHHHH,a AaBJie- 
iiiih - aTMoccjiepa (aru), hah KiuorpaxM-CAia na kb8j- 
panibiii caHTiiMerp (kzc/cm2). 1 k2c/cm2=98 100 h/m2. Me- 
/i<Ay nanopoM H, yAeAbnofi SHeprHefi 3 h AaBneHiieM
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cymecTByeT 3aBHCHM0CTb H = ■, m.

IIpn pacnojioxceHHH MaHOMerpa h BaKyyiMMeTpa, KaK 
iioh i 1.HIO na pncyHKe 1, Hanop oinpeAeJifleTCJi no (J)opMyjie:

H = Mo+ VoH—
2g



'Bepmuu ppoheuu

Phc. 1. CxeMa Hacoc- 
Hoii yCTaHOBKH.

rae Af0=Af + hi;

V0=V+h2;

M n V —noKasaHHH ManoMeTpa 
h BaKyyMMeTpa, Bbipa- 
JKCHHbie B M.

hi h h2— paccTOHHHe no BepTH- 
KajiH ot och nacoca ao 
MecTa npHCoeAHHeHHH 
npHfiopOB.

VH H VB — CKOpOCTH JKHflKOCTH B 
HarHeTaTejibHOM h Bca- 
cbiBaiomeM Tpy6onpo- 
Boaax b MecTax npnco- 
enHHeHiiH npn6opoB.

Hanop nacoca onpeAejiHeTcn no 
ijiopMyjie:

H=Hr+hw , (lz)

rae Hr — reoMeTpHHecKiiii (reoae- 
3HHecKHH) Hanop, paccTOHHHe no 
BepTHKajiH ot HHJKHero ao BepxHe- 
ro ypoBHH.

ha = haB +hmit—cyMMa noTepb 
Hanopa no A-nnHe Tpy6onpoBOAa 
H Ha MeCTHbie COnpOTHBJieHHH BO 
BcacbiBaiomeM h HanopHOM Tpy6o- 
npoBOAax.

MoniHocTb Ha Bajiy nacoca onpeAejineTCH ino (JiopMyjie:
yQH
”1027)' ’ (2)

rae y — Bec eAHHHijbi o6"beMa noAaBaeMoii jkhakoctii;
t| — k. n. a. nacoca.

IIOJiHbiH k. n . a. nacoca xapaKTepinyeT 3K0li0Mii'inocri> 
nacoca h onpeAeJifleTCfl:

T] = T)r-r]<>-1lM '
TAe T)r — THApaBJlHHeCKHH K. II. A. HaoOCa, HpCACiaBJlHlOmiHi 

oTHomeHHe aeHCTBHTeJibnoro iianopa k TeopeTHie- 
CKOMy h yHHTbiBaioiHHH rnjipaBJiH'iecKHe noTepn,

H
T]r=—(4) 
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r]o — 06'beMHHH k. n. a. nacoca, ynHTHBaiomHH o6beM- 
Hbie noTepn (yTeHKii Qo),

Q
-n°- Q+Qo~’

T)m — MexaHHHeCKHH K. n. A., yUHTMBaiOIUHH BaTpaTbl 
Mom.HocTH na npeoAOJieiiMe MexaHHnecKHX conpo- 
THBJICHHft (NM),

N—Nu
nM=—y— (6)

Uhcjio odopoTOB n b eAHHiiuy Bpe.M.eHH aojijkho 6bitb 
iiocpohhhmm, TaK KaiK ot Hero 33BHCHT BejiHHHHbi Hanopa, 
ii<>/ialiH h moihhocth nacoca.

BaKyyMMeTpHHecKaM BbicoTa BcacbiBaHim onpeAeAaeTca
110 (|>opMyjie:

t>2
(7)

1 "• lf„ — paccTOMHHe no BepraKajiH ot HHxraero ypoBHii 
(pnc. 1) ao ocii nacoca, m.

B xapaKTepncTHKax HacocoB hpiiboahtch AonycTHMan 
riflon

II. 1 KyyiMMeTpnnecKaH BbicoTa BcacbiBaHM nQaKi KOTopaa 
a.i»i oiipeAeJieHHbix noAa'i h miceji o6opotob AOAxraa 6bira 
Mriibiue iijiih paBHa Vo.

I Iomhmo npHBeAeHHbix o6iiihx Aaniibix, onpeAejiniom.HX 
napaMeTpbi HacocoB, iiMeioTCM h HeKOTopbie cnen.H(|)H'iecKHie 
lainibie ajhi OTAeJibHbix thhob HacocoB.

?)th AaHHbie npHBeAeHbi HH>Ke.
IIpn KjiacciiiJiiiKaiinH h cpaBHeHHH Me>KAy co6oh JionacT-

III. IX liaCOCOB nOJIb3yiOTCfl KO3(j)(l)HU,HeHTOM 6bICTpOXOAHOC-
111 n„.

l\O3(|)(|)HlI.HeHTOM 6bICTpOXOAHOCTII Ha3bIBaeTCH HHCJIO 
o6opoTOB b MHHyTy pa6oHero KOJieca, reoMeTpHnecKH 
iioAoOhoto MOAejibHOMy KOJiecy h pa3BHBaiomeMy nanop 
I m iipn noAaae 75 A)ceK (t. e. npn noTpe6jieHiiH moiiiho- 

1 111, paBHoft 1 a. c.). Oh onpeAeaaeTCH no (JiopMyae:

ns = 3,65n-^—, (8)
/7/4

1 ir Q npoH3BOAHTeabHOCTb Hacoca, M^lceK;
H iianop, m;
II 'IIICA'O 060p0T0B B 1 MUH.
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Pnc. 2. K.Jiaccn(j>HKauna padoHHx KOJiec jionacTHbix nacocoB.

HauMeHoSanue 
nonacmHbtx 

hococoB

UeHmpoBexKHbte OceBbte 

(nponen- 
nepHbtet

muxoxodHbte HOpMG/lbHbie iucrpoxodHbie nontjoceBbte 
(duaeoHonbHbte

KoetptpuuueHm 
BbtcmpoxodHocmu 00<ns <60 60<ns <150 150<ns<350 350<ns<500 500<ns <1500

i'

3cku3 
ceueHUP 
paBoaeeo 
KO/teca 4

CoomHoateHup 
paeMepoB 
Mneca

tpopna 
nonamoK

Uunundpu- 
uecKaa

npocmpQHcnri 
uCHHQh Ha 
fyode,nunuH- 
IpUQeCKOHHQ 

bbtxode

OpocmpaHCT- 
BeHHan

npocmpancT- 
SeHHaft

npocmpancT- 
BeHHQH

K034)(|)HII.HeHT 6bICTpOXOAHOCTH, COOTBCTCTByiOIHHH OH- 
TH'MaJIbHOMy pOKHMy C HOMHHajIbHMMH BHaneHHHMH Q H H, 
xapaKTepM3yeT nacoc H onpeAejineT ero thh.

no BejIHHHHe KO34>4)HHHeHTa 6bICTpOXOAHOCTH pa3JIH- 
naioT Hacocbi:

HeHTpoSeJKHbie, BblCOKOrO AaBJieHHH, C THXOXOAHblMH KO- 
jiecaMH: ns = 40—80;

u.eHTpo6ex<Hbie, cpeAiiero Aa~BJienn«, c iiopMaAbiibiMii 
KOJiecaiMH: ns = 80—150;

ueHTpo6e>KHbie, HH3Koro AaBJienHH, c GbicTpoxoAHbiMii 
KOJiecaMH:

ns = 150—350;
AHaroHajibHbie:

ns= 350—500;

oceBbie (npoinejiJiepHbie):

ns = 500—1500.

BeJIHHHHa KO94)(j)HHHeHTa 6bICTpOXOAHOCTH He 33BHCHT 
OT 'HHCJia o6opOTOB, IipH KOTOpOIM pa6OTaeT AaHHblH Hacoc, 
nooKOJibKy H3MeHCHHe HHCjia o6opoTOB BjieueT 3a co6oh co- 
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(irneTCTByiomee H3M.eneHHe npoH3BOAHTejibHocTn h Hanopa 
lineoca. C yBejiHneHHeM noAanH boam h yMeHbmeHHeM iia- 
nopa KoacjxjjHiiHeHT 6mctpoxoahocth yBeJiHHHBaeTCH, hohto- 
my TiixoxoAHbie Hacocbi (c MajibiM ns) hmciot 6ojibmoH 
naiiop h cpaBHHTejibHO He6ojibinyio noaaHy, a 6bicTpoxoa- 
iiiiic nacocbi — oTHOCHTejibHo MeHbiHHH Hanop, HO 6OJIbinyiO 
iui'ia'iy (pnc. 2).

UciITp06e>KHbie IiaCOCbl HpHMeHHIOTCfl AJIH HOAaHH IBOAbl 
II I IIOBepXHOCTHblX H H0A36MHbIX BOAOHCTOHHHKOB. HaCOC 
i octoiit ii3 pa6onero KOJieca, KOTopoe saKpenjieno na Bajiy 
n iiaxoAHTca b Kopnyce. Kojieco HMeeT oahh hjhi ABa a«- 
I l<a, K KOTOpblM KpeHHTCH H3OTHyTbie JIOHaTKH.

Pa^onne KOJieca ueHTpo6eH<Hbix nacocoB BbinojiHsiOTCH 
lliyx THHOB — OTKpblTOTO H 3aKp!bITOTO. y OTKpblTHX KOJieC 

IIO'IOCTH AJIH npOXOAa BOAM HeHOCTOHHHbl, H 0HH HpHMeHH- 
IOTCH B OCHOBHOM AJIH HOAaiH BOAbl C COAepHOHHeM HaCTHII

Piic. 3. Pa6oHne KOJieca ueHTpofieiKHbix nacocoB (a);
1—3aKpbiToro h 2 — oTKpbiToro THira;

cxeMa ueiiTpodejKHoro nacoca (6):
I h iii-|.iii.iH TpyConpOBOA; 2 — paCouee Kojieco; 3 — jionaTKH; 4 — oSpaTHbift 

hJiiHinii; .5 —- BcacbiBaioniHfi TpyfJonpOBOA; 6 — ahck; 7 — 3aABH>KKa.



B3BecH. JJjih nepeKaHKH hhctoh b>oabi npiiMeHmoTCH saKpbi- 
Tbi-e KOJieca, rae npoxoAHbie hojiocth nocTOHHHbi.

K BcacbiBaiomeMy inaTpydKy Hacoca npHCoeAHHHeTCH 
BcacbiBaiomaH TpySa c o6paTHbiM KJiananoM hjih 6e3 Hero. 
HarHeTaTejibHbiH naTpySoK coeAHHHeTca c HanopHbiM Tpy- 
SonpoBOfloiM (HarHeTaTejibHbiiM). Kopnyc nacoca BbinojiHH- 
eTcn b BHfle cnnpajibHOH KaMepbi nepeMeHiioro ceneHHH hjih 
HMeeT AonojiHHTejibHbiH HanpaBJiHiouiHii annapaT (pnc. 3).

nepeA nycKOM nacoc h BcacbiBaioiHHH TpySonpoBon 3a- 
nojiHHiOTCH boaoii. IlpH BpameiiHH pa6ouero KOJieca Bona 
npn ABHHceHHH BAOJib JionaTOK nojiyuaeT npHpameHHe cko- 
pOCTH, a 'CJieAOBaTejIbHO, H KHHCTHHeCKOH SHepTHH, KOTOpaH 
3aTeM 6jiaroflapH cnnpajibHOH cJiopMe KOpnyca hjih cneHH- 
ajibHoro HanpaBJiHioiHero ainnapara nepexoAHT b aneprHio 
AaBJieHHH. FIoa HanopoM BOAa hhct b HarneTaTejibHbiH Tpy- 
6onpoBon, a b Hacoc iBBHAy C'O3AaBHierocH noHHiKeHHoro 
AaBJiieHHH uepe3 o6paTiibift Kjianan h BcacbiBaioiHHii Tpy6o- 
npoBOA 6y,n.eT nocTynaTb Boaa 1113 BOAO3a6opa. TaKHM 
o6pa3OM, ycTaHaBjiHBaeTCH nenpepbiBHoe AbHiKeiiHe >kha- 
KOCTH.

IlpH H3MeneHHH uncjia o6opotob jionacTHoro nacoca 
noAaua boabi, nanop h noTpe6jiHeMan na Bauiy MomnocTb 
6yAyT H3MeHHTbCH B CJieAyKHHIIX COOTHOmeHHHX:

Qi nt Hi nt Nt nt
 = •=____ ; =__________ , (9) 

Q2__ /12 ' H •> 2 ’ Nz 3
nz n2

TA.e — HcxoAHoe,
«2 — HOBOe 'IIICJIO o6opOTOB.

KoHCTpyKTiiBHbie napaiMeTpbi Hacoca paccHHTbiBaiOTca 
na onpeAeneHHbie comeTaHHH noAa^iH, nanopa h ■mcjia 060- 
pOTOB npH MHHMMaabHblX 3aTpaTax SHepTHH. IlpH 3KCHJiya- 
TauiHH nacoc mojkct pa6oTaTb na peiKHMax, OTJinniibix ot 
pacqeTHoro. Z(ah Bbi6opa HacocHoro o6opyAOBaHHH h npa- 
BHAbHOH SKcnjiyaTaHHH HCHOJibsyioTCM saBMCHMocTii Hanopa, 
moiixhocth, noTpe6jiHeMoii nacocoM, 11 k. h. a. ot noAami. 
rpaiJiHqeciKHe BbipaiweHHH sthx saBHCHMOCTeii npn hoctohh- 
HOM UllCJie 060POTOB Iia3bIBaiOTCH pa6oHHMH XapaKTepilCTH- 
kamh. PeKOMeHAyeMbie npeAenbi noAan h HanopoB, npn ko- 
TOpblX K. H. A. H3MeHHeTCH He3HaHHTeJIbHO H HMeeT M3KCH- 
MajibHOe BHaueHHe na pa6onHx xapaKTepncTHKax, 
OTMeuaiOTCH BOJiHHCTbiMH jihhhhmh. Pa6oHHe xapaKTepn- 
ctiikii npHBOASTCH b KaTaAorax h nacnopTe Hacocnoii ycTa- 
HOBKII.
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JIjih Bbi6opa pauHOHajibHoro peatHMa pa6oTti Hacoca 
CTpOHTCH yHHBepcajibHbie xapaKTepHCTHKH, t. e. paSoqne 
XapaKTepHCTHKH AJIH HeCKOJIbKHX 3HaneHHH HH'CejI 060- 
POTOB.

XapaKTepHCTHKH HaCOCOB CTpOHTCH Ha 0CH0B3HHH MaTe- 
pHaJIOB HCnblTaHHH HaCOCOB Ha 3aBOAaX-H3rOTOBHTejI5IX, 
nocKOJibKy TeopeTHHecKoe nocTpoenHe TpyAoeMKo h ne ot- 
paxaeT AeficTBHTejibHoro nponecca.

B nacnopTe HacocoB ihphboahtch paSonHe xapaKTepnc- 
THKH, COOTBeTCTByiOLUHe pa3JIHHHbIM AHaMeTpaM KOJiec, no- 
cTaBjiaeMbix 3aBOAOM-H3roTOBHTejieM (pnc. 4).

BojIbHIHHCTBO IjeHTpoSeiKHblX H3C0C0B pa3BHBaeT iMaK- 
CHMajibHbift Hanop npH 3aKpbiTOH saABHiKKe na HanopnoM 
Tpy6onpoBOAe (Q = 0). B 33bhchmocth ot CTeneHH yMenb- 
meHHH Hanopa c yBejiHieHHeM noAaiH xapaKTepHCTHKH 
T3KHX H,eHTpo6e>KHbIX HaCOCOB Ha3bIBaiOTCH nOJIOTHMH, 
hjih KpyTonanaiomHMH. y neKOTopbix HeHTpo6ex<Hbix naco- 
cob DAHOBpeMeHHO c yBejiHneHHeM noAaxn noBbimaeTCH na- 
nop, KOTOpblH, AOCTHTHyB MaKCHMajIbHOTO SHaHCHHH, HaHH- 
HaeT yMeHbinaTbCH. BocxoAHiuaH nacTb TaKoii xapaKTepn- 
cthkh oTBenaeT HeycToiiHHBOH pa6oTe, TaK KaK OAHOMy h 
TOMy ;i;e nanopy cooTBeTCTByioT abc noAanH.

PeiKHM pa6oTbi nacoca, KOTopbiH xapaKTepH3yeTCH MaK- 
CHMajIbHblM 3HaH6HHeM K. H. A-, Ha3bIBaeTCH OHTHMaJIb- 
HblM, a COOTBeTCTByiOIIIHe BeJIHHHHbl Q H H — HOMHHaAb- 
HblMH.

K pa6oHHM xapaKTepHCTHKaM othochtch TaKxre 3aBH- 
CHMOCTb Q — HlMeiOmaH BaJKHOC 3IiaLieHHe npH 
npoeKTHpOBaHHH h 9KcnnyaTan.HH nacocoB. npn AaBJieHHii 
b nacoce Menbiiie AaBjienHH napoB jkhakocth HapymaeTCH 
CnjIOHIHOCTb HOTOKa H BO3HHKaeT HBAeHIHe KaBHTaiLHH, CBH- 
3aHHOe C BCKHnaHHCM X<HAKOCTH H3-3a MCCTHOrO IIIOHHHie- 
HHH AaBJieHHH H BblACJieHHeM H3 XiHAKOCTH HapOB H ra3OB. 
3to HBJieHne hphboaht ,k paapymenHio pa6oxero KOJieca h 
Kopnyca nacoca, yMeHbineHHio k. n. A- nacoca h Aaxce bhixo- 
Ay Hacoca H3 ctpoh.

Bbicora BcacbiBaHHH. FIpH pa6oTe nacoca c hhcjiom 
o6opoTOB «1, OTJiHHHbiM OT n (no KaTaAory), AOinycTHMan 
BbicoTa BcacbiBaHHH 6yAeT onpeAejiHTbcn saBHCHMOCTbio

rjflOU 
n saK = 10-(10-flBHa°KD) (10)

rAe H™£ cooTBeTCTByeT noAane boabi HacocoM Q1==Q__ —
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CneAOBarejibHO, h3M6hhh hhcjio odopoTOB sa cneT 
\MciibmeHHH noflaHH h Hanopa boabi, mojkho aoShtbcji 
yill JlH'ICHHH AOnyCTHMOH BblCOTbl BCaCblBaHHH.

Ilpil OTCyTCTBIIH AaHHblX HCHblTaHHH H3C0C0B MOIKHO 
niipejiejiHTb AonycTHMyio npHBeACHHyio reoMeTpHiecKyio 
m.icoTy BcacbiBaHHn no (JiopMyjie C. C. PyAHeBa:

//1il°“=//B.r + /lM = //a-/ln.B-rO f, (11)
\ Ckp /

i !<• //„r — reoMeTpHiecKaa BbicoTa BcacbiBaHHH;
//a — SapoMeTpiiiecKoe AaBJienne b MecTe ycTanoBKH 

nacoca, BbipaxeiiHoe b MeTpax boahhoto cTOji6a;
/ln.D — BCJIH'LHlia AaBJieHHM HapOB BOAbl B 3aBIICHMOCTII 

ot ee TeMnepaTypbi (Ta6ji. 1);
CKp —KO3(j)(j)HIIHeHT, OnpeAeJIHeMblH B 3aBHCHMOCTH 

OT KO3(|)4)HHHeHTa 6bICTpOXOAHOCTII (Ta6jl. 2).

BcjiH«iHHa AaBjieHHfl HacbimeHHfl napOB boaw (/iii.b) 
b aaBHCHMOCTH ot ee TeMnepaTypbi

T a 6 ji h n a 1

TtMnepaTypa ao/ibi, 
°C 0 10 20 30 40 50

/in.n. M sod. cm. 0,062 0,12 0,24 0,43 0,75 1,25

npodojiwenue

TeMnepaTypa Doflbi, 60 70 80 90 100

/in.B, m Bod. cm. 2,02 3,17 4,82 7,14 10,33

TaSinna 2

3aBHCHMOCTb K09<j)(j)HUHeHTa C Kp OT

ns 50-70 70-80 80-150 Bo/iee 150

^Kp 600—700 750-800 800-1000 1000

Hacocbi (K h KM) KOHCOJibHoro THna. 3th ueHTpo6ex- 
iibie nacocbi Han6ojiee pacnpocTpaHeHbi b cejibCKOM xoshh- 
CTBe AJia noAaiH boah h ApyrHx hhctbix HeftTpajibHbix
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zKHAKOCTeii c TewnepaTypoft ao 80°C h cnenjiajibHoro H3- 
rOTOBAeHHH ajih lkhakoctch ao TeMnepaTypbi 105°C. Map- 
xa Hacoca, KaK npaBHAO, AaeT npeACTaBAenHe ne toabko 
o ™ne nacoca, ho h ero KoncTpyKTHBHbix h rHApaBAHHec- 
khx napaMeTpax. HanpiiMep, MapKa Hacoca 3K.M-6 060- 
3iiaiiaeT: 3 — AnaMeTp bxoahoto naTpySKa b MHAAHMeTpax, 
yMeHbineHHbiii b 25 pa3 (3 AioiiMa); K — KOHCOAbHbiii; 
Al —MOHOdAOK-HaCOC; 6—K03(})(|)HLI,HeHT fiblCTpOXOAHOCTH 
nacoca, yMeHbmeHHbiii b 10 pa3.

I
HopMaAbHblH pHA KOHCOAbHblX H3C0C0B COCTOHT H3 19 
Tjnopa,3MepoB. Boas bthmh nacocaMH noAaeTca b pa3Mepe 
or 0,45 ao 360 MzlHac npn nanopax ot 8,8 ao 98 m.
HanopHbiii naTpy6oK pacnoAOLKen noA yrAOM 90° k ocii 

Hacoca H B 33BHCHM0CTH OT yCAOBHH MOHTaJKa H SKCHAya- 
t3Hhh MOHieT 6biTb noBepnyT BMecTe c KopnycoM na 90, 180 
h 270°. B caMoii BbicoKoii tohkc xopnyca HMeeTca OTBep- 
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( ri(e, aaKpbiToe npoGKoft, ajia npncoeAHiieHHsi BaKyyM-na- 
coca hah sajiHBKH nepe3 BopoHKy boaoh Kopnyca nacoca h 
m acbiBaiomero Tpy6onpoBO.ua npn nycKe Hacoca. FlpHBOA 
IIIICOCOB THna K MOJKCT OCymeCTBAHTbCH K3K SAeKTpOABH- 
ra rejieM, TaK h ABHraTejieM BHyTpeHiiero cropaHHH nepea 
ynpyryio MyiJiTy hah c noMombio uiKHBa. Baji BpamaeTCH 
lipOTIIB UaCOBOH CTpejIKH, eCAH CMOTpeTb CO CTOpOHbl HpH- 
noAa.

B nocAeAHHe roAbi mnpoKoe pacnpocTpaHeHHe hoavah- 
.'III MOHOdAOK-HaCOCbl — KM, KOTOpbie B OTAHHHe OT KOH- 
cojfbHbix nacocoB rana K ne HMeiOT cBoero BaAa h mohth- 
pyiOTCH Ha BaAy h (jjAanne SAeKTpoABHraTeAH. HapaMeTpbi 
nacocoB K h KM OAHHaKOBbi. B Hacoce rana KM (pnc. 5) 
OCIIOBHblMH y3A3MH HBAHIOTCH AOnaCTHOe KOAeCO 1 H CHH- 
paAbHbifi Kopnyc 2. JIonacTHoe Koneco 1 KpenHTca na Ba- 
.iy 5 ninoHKoft 7 h raHKoii 3. ynAOTHeHHe coctoht H3 Kpbiin- 
hll CaAbHHKOB 6 H Ha6!HBKH 4. fAaBHbie XapaKTepHCTHKH 
nacocoB 3K-6 h 3KM-6 npHBeAenbi na pncyiiKe 4, a ochob- 
nbie AanHbie no ApyrHM nacocaM stoto mna — na cboahom 
i pai])iiKe noAan h HanopoB (pnc. 6).

Pnc. 6. Cboahmh rpa(j)HK noAan h HanopoB nacocoB K h KM.
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CeKijMOHHbie Hacocw ™na MC. JI,hh co3AaHHH nanopoB 
cnbiuie 50 m npiiMeHflioTCH ceKiinoHHbie nacocbi rana MC, 
KOTopbie ot panee BbinycKaeMbix cckiihohhhx nacocoB mna 
AHn h KCM oTJinqaioTCH yjiynnieHHOH KOHCTpyKHHeii, xo- 
poineii BcacbiBaioiueH cnooo6HOCTbio, SoJibmHMH 3HaneHH5i- 
MII K.n.A. MapKa nacoca MC-30X4 o6o3HanaeT: M— 
MiiorocTyneHHaTbiH, C — ceKHHOHHbiii, 30-—nonana, .w3/k, 
>1 • hhcjio cTyneHeii. Mapna nacoca 6MC-6X4 o6o3Ha- 
•iiict: 6 — AHaMeTp bxoahofo naTpy^Ka b mm, yMenbineH- 
itbiii b 25 pa3, M — MHorocTyneHuaTbiH, C — ceKHHOHHbiii, 
(> ■ KO3(p4)imiieHT 6bicTpoxonHocTH Hacoca, yMeHbineHHbiii 
ii 10 pa3 ii OKpyrjieHHbiii, 4 — uiicjio CTyneneii nacoca. Ha- 
cOCbi THna MC ajih nepeKauKH boah c TeMnepaTypoii ao 
(>()°C BbinycKaioTCH ceMH Monejieii c nonaqeii ot 22 ao 
•100 m3/h npn nanopax ot 30 40 1230 m.

OqeHb 6oJibnioe SHanenHe ajih HaAexKHofi pa6o™ naco- 
(on THna MC HMeeT pasrpysonHoe ycTpoiicTBo (rHApaBJin- 
'iecKaH nHTa), KOTopoe BOcnpHHHMaeT oceBbie chjih. HpHBOn, 
nacocoB ocymecTBJiiieTCH nepes aJiacTHHHyio Myijyry. Baji 

K, nacOCOB THna MC BpamaeTCH mo nacoBoii cTpeJiKe, ecjin 
'.'j cMOTpeTb co CTOpoHH sjieKTpoABHraTejin. TexHHuecKHe Aau- 

iibic HacocoB MC-30, k?.k Han6ojiee npneMJieMbix ajih cejib- 
1 KOXO35liiCTBeHHOrO BO4OCHa6jKeHHH, npHBeACHH B Ta6jIH- 

■ ne 3.

norpyjKHbie peHTpoSoKHbie HacocH. T(jifl noA'beMa boah 
111 iiiaxTHbix h Tpy6iaTbix kojioahcb npHMeHaiOT norpyjKHbie 
HPHTpo6e>KHbie HacocH. norpyjKHbie ueHTpo6e?KHbie HacocH 
pa.3JiHnaiOT AByx bhaob:

а) c norpy>KHHM ajieKTpojiBHraTejieM, coeflHHeHHHM ne- 
nocpeACTBeHHO c nacocoM h norpyjKeHHHM noA AHHaMHuec- 
Kiiii ypOBenb boah b KOJioAeix;

б) c ABHraTejieM, pacnojio>KeHHHM na noBepxHOCTH 3eM- 
JIH II COeAHHeHHHM C H3C0C0M TpaHCMHCCHOHHHM BajIOM. 
I lacocbi c norpyjKHHM sjieKTpoABHraTejieM npeAnasHaqa- 
iotcii ajih noA"beMa HearpecciiBHoii boah c TeMnepaTypoii 
ne 6ojiee 25°C h c coAepxcaHHeM MexaHHuecKnx npHMeceii 
hc 6ojiee 0,01% no Becy. TOCT 10428—63 BKJnouaeT 
ycTanoBKH nacocoB c noAaneii ot 1,6 ao 670 M3/uac, nano- 
POM OT 25 AO 640 M II MOHXHOCTblO OT 0,5 AO 500 K6T.

B o6o3iiaueHHH THnopasMepa ycTanoBKH 6yKBH yKa3H- 
naioT: V — ycTanoBKa nacoca; 3 — sjieKTponpHBOA norpy- 
>KHoro Tiina; IJ—>AeHTpo6exHbift; B —ajih BOAonoA'beMa. 
Uii(])pa nocjie '6yKB yxasHBaeT MHHHMajibHO AonycKaeMHii 
iniyTpeiiiinii AnaMeTp pScsahob kojiohhh (b mm) ajhi Aan-

5MBJIHOTEHA j 
C»m. CXM

!W ; .,.1.'4 .

2. B. M. ycaKOBCKHft 17



PHC. 7. yCT3H0BKa no- 
rpyn<Horo ixeirrpo6e>K- 

hoto Hacoca:
/ — ajieKTpoABHraTejib;
2 — Hacoc; 3 — Kadejib;
4 — BozionoA'beMHbie Tpy- 
6bi; 5— onopHoe kojicho;
6 — TpexxojiOBOH Kpan;
7 — ManoMeTp; 8 — 3a

ABIIJKKa.

Horo nacoca, yMeHbmeHHMH' b 25 pa3, 
nncppa nocne Tnpe — noAany boabi b 
M3luac b pacneTHOM pencnMe, nocneA- 
hhh HH^pa — nanop b m eod. ct., co- 
OTBeTCTByioiiiHH 3T0H noAane. npn- 
Mep o6o3HaHenHH TiinopasMepa ycra- 
hobkii y3H,B4-1,6-65. HpiiMep 060- 
3iiaqeHiin nacoca 3U.B6-72-120.

B o6o3HaqeHHH THnopa3Mepa sack- 
TpoABiiraTeAeii THna HSHr h nSHB 
6yKBbi o6o3HanaiOT: n — norpync- 
hoh, 3/J— ojieKTpoABiiraTejib, T —c 
THJIbSOBaHHblM CTaTOpOM, B — BOAO- 
3anoAHeHHbiii. Uncjipa nocne 6yKB 
yK33bIBaeT MOIHHOCTb 3JieKTpOABHra- 
TeJIH B KBT, HH(|)pa HOCJie THpe — 
MaKCHMaJIbHblH HOHepeHHblH pa3Mep 
SAeKTpoABHraTeAn b mm. ripiiMep 
o^osHanenHH I13ZIB-11-180. B 060- 
3iiaiieiiHii 3AeKTpoABHraTeAeii Tiina 
MAFI3: M — MamiiHa, A—-acHHXpon- 
iian, n — norpyiKHaa, 3 — nopnAKO- 
Bbiii HOMep cepHH H3 pHAa norpyiK- 
iibix SAeKTpoABHraTeAeii. U,H<|)pa no- 
CAe 6yKB — MaKCHMaAbHbiii AHaMeTp 
SAeKTpoABiiraTeAH b cm, b apo6h no- 
CAe THpe HHCAHTCAb--- AAHHa aKTHB-
Hoii qacTH b cm, 3naMeHaTeAb — hhc- 
ao nap hoaiocob. npHMep o6o3Haqe- 
iiiin MAH3-14-34/2.

HapnAy c nacocaMH 3H,B, koto- 
pbie HBAHIOTC5I OCHOBHblM THHOM Ha- 
COCOB AAH BOAOCHa6>KeHHH, B CeAb- 
CKOM XO3HiiCTBe HCnOAb3yiOTCH H Bbl- 
nycKaioTCH npoMbiniAeHHOCTbio no- 
rpyiKHbie Hacocbi Apyrnx thhob. 3th 
Hacocbi MapoK AH, AHB, 3HJI, 
3HH, Cn h Ap. MapKHpoBKa nacoca 
6AH-9X6 o6o3HauaeT: 6 —mhhh- 
MaAbHblii AHaMCTp CKBaiKIIHbl B AlOli- 
Max; AH — apTe3HaHCKHii norpync- 
HOH; 9 — KOStjl^HHHeHT 6bICTpOXOAHO- 
cth, yMeHbmeHHbiii b 10 pa3, 6 — hhc- 
ao cTyneHeii.

1«
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OcitoBHbie napaweTpbi norpyxcHMX ueHTpo6eiKHbix ajieK- 
i poiincocoB aanbi b TadjiHixe 4.

,Vt ranoBKa norpyjKHoro H,eHTpo6e>KHoro nacoca (pnc. 7) 
uh miiT H3 3JieKTpoHacocHoro arperaTa, cthhahh ynpaBJie- 
nii ii, roKonoABOAHmero KaiSejia, koaohhm noA'beMHbix Tpy6 
II oflllpyAOBaHHH yCTbH CKBaiKHHbl (onopnoe KOJieHO, 3a- 
jiiui/KKti, (JiJiaHien, BepxHHii, TpexxoAOBoii Kpan h ManoMeTp).

I lorpyjKHbie Hacocbi arperaTHpytoTcn cyxHMH, MacJiosa- 
IIOJIIieilHblMH, HOJiycyXHMH H BOAO3anOJIHeHHbIMlI BJieKTpo- 
.uiiiraTCJiHMH.

ycianoBKH c cyxHM BjieKTpoABHraTeAeM SAaroAapa 
iipnineiiHio poTopa b B03AymH0H cpeAe hmciot bbicokhh 
H H.A., OAHaKO rpOMO3AKH, H He HCKAIOHeHa B03M0IKH0CTb 
iionaAanHH boam b 3AeKTpoABHraTeAb.

VCTaHOBKH C SAeKTpOABHraTeAeM, 3anOAHeHHbIM MaAO- 
(III3KHM Ma-CAOM, HMeiOT pTyTHOe CaAbHHKOBOe yCTpOHCTBO 
II npilMeilHIOTCH AAH CO3A3HHH BblCOKHX HaHopOB. OCHOBHblM 
IK'AOCTaTKOM 9THX yCTaHOBOK HBAHCTCH CAOJKHOCTb KOHCT- 
py'KHHH H ,MOHTa?KHbIX paSoT.

B ycTaHOBKax c noAycyxnMH sAeKTpoABHra'reAHMH poTop 
opamaeTCH b boac, a CTaTopnaH o6motkh 3ain,Hin,eHa ot bo- 
AiJ, 'iame Bcero rHAb3oii. CMa3Ka HanpaBAHiomHX noAmiin- 
IIIIKOB H THApaBAHHeCKOH HHTbl npOII3BOAHTCH HHCTOH BOAOH, 
KOTopofi 3AeKTpoABHraTeAb sanoAHHeTcH nepeA cnycKOM na- 
coca b cKBarKHny. X(ah npeAOTBpameHHH cMeiiiHBaHHH boabi, 
naxoAHuieiicH BHyTpn nacoca, c OTKaniiBaeMOH HMeeTCH cne- 
niiaAbiiaH AnatJiparMa, ypaBHOBeniHBaiomaH AaBAeHHe cna- 
py>KH H BHyTpH 9AeKTpOABHraTeAH. JlAH OHHCTKH BOAbl, no- 
naAaiomeii b SACKTpoABHraTeAb H3 cKBaxtHHbi, CAyiKHT Ke- 
ptlMHHeCKHii (jlHAbTp.

BoA03anoAiieHHbie sAeKTpoABHraTeAH oTAHnaioTCH SoAee 
npocTOH KOHCTpyKmieii. O6motk3 CTaTopa h poTopa bmhoa- 
iineTCH co cneAHaAbHOH H3OAHmieii, AonycKaiomeii pa6oTy 
3AeKTpOABHraTeAH B BOAe.

yCTaHOBKH C BOA03anOAHeHHbIMH SAeKTpOABHraTeAHMH, 
Kai< h ycTanoBKa c noAycyxiiMn SAeKTpoABiiraTeAHMH, nan- 
6oAee npocTbi no KOHCTpyKiiHH, i-iaAeiKiibi b SKcnAyaTaiiHH 
h skohomh'ihm. B iiacTOHin,ee BpeMH 9th ycTaHOBKii Han6oAee 
UlHpOKO pacnpOCTpaHCHM H BHCApeHM B npOH3BOACTBO.

Hacocbi 3L1,B h 3HJI cocahhhiotch c BOAO3anoAHeH- 
IIMMH 3AeKTpOABHraTeAHMH. FIpHBOA H3C0C0B 3H,B4 ocy- 
meCTBAHeTCH OAHOljiaSHMMH II TpeX(J)a3HbIMH ABHraTCAHMH 
C H3OAHpOB3HHbIM OT BOAbl CT3T0p0M. OcTaAbHbie HaCOCbl 
THna 3LJ,B hmciot TpexcjiasHMii sAeKTpoABHraTeAb. Kopnyc
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Phc. 8. SjieKTpoABnraiejib 
MAFI3:

1 — Kopnyc CTaTopa; 2 — naKeT xe- 
Jiesa CTaTopa; 3 — oSMOTKa 3JieK- 
TpoABHraTejui; 4 — H3OJiflijHOHHbie 
ijHJiHHApbi; 5 h 16 — KOJibija; 6—bh- 
BOAHbie KOHijbi; 7 — necKoc6pacbiBa- 
Tejib; 8— CKo6a; 9 h 17 — KOpnyc 
iHHTa; 10 — Baji pOTOpa; 11 h 15 — 
TeKCTOJiHTOBas BTyjiKa; 12 h 14—no,n.- 
uiHHHHKOBbie BTyjiKH; 13 — naKCT >kc- 

Jieaa pOTOpa; 18— npo6Ka.

HHH. CraTOp COCTOHT H3 
sanpeccoBaH aKTHBHMH

9JieKTpoABHraTe.TH aanojiHH- 
eTCfl HHCTOH BOAOii H H3OJ1H- 
pyeTCH pe3HHOBbIM CajIbHH- 
KOM. nOHIHHHHHKH pe3HHO- 
MeTajijinnecKHe, t6kctojihto- 
Bbie hjih njiacTMaccoBbie. 
CMa3Ka ocymecTBjiaeTCH bo- 
Aoh, HaxoAHmeiicH b hojiocth 
Kopnyca. Bajibi norpyxHoro 
sjieKTpojjBHraTejiH h nacoca 
COejlHHHIOTCH 2KCCTKOH My(})- 
toh (hjih na mjiHuax, KaK y 
3IJ,B4). BcacbiBaiomaH nacTb 
HMeeT ceTKy ajih 3aaep>Ka- 
HHH KpyHHblX HaCTHH.

npH SojibuioM Hanope rjiy- 
Shhhoto Hacoca noBbimaeTca 
MonjHOCTb ero ajieKTpoABiira- 
TeJIH, HTO IIpHBOAHT K yBCJIH- 
ueHHio ceneHHa Ka6ejin h 3na- 
MHTejiBHo yaopojKaeT ctoh- 
MOCTb yCTailOBKH. JJjIH yMeHb- 
meHHH ceneHHH Ka6ejin npn 
60JIbIUHX rjiy6HHax boao- 
noA-beMa norpy>KHbie Hacocbi 
COeAHHHIOTCH C 3JI6KTpOABH- 
raTejiHMH, nHTaiomHMHCH ot 
ceTH HanpH>KeHHeM ao 
3000 e.

O6iIIHH BHA SJieKTpOABH- 
rarejiH MAn3, kotopmh co- 
eAHHaeTCH c HacocaMH AI4B 
ii 3LJ,B, npHBeAeH na pHcyn- 
i<e 8. Tnn, mohihoctb, homh- 
HajibHbiii tok, HanpHxeHHe 
ceTH HaneceHbi Ha 33boackom 
3H3Ke HJIH Bbl6HTbI Ha KOp- 
nyce cTaTopa. Ochobhhimh y3- 
jiaMH ajieKTpoABHrarejiH hb- 
jihiotch: cTaTop, poiop, ihht 
nOAUIHHHHKOBbHi HIDKHIIH, 
UJHT HOAUlHHHHKOBblH BepX" 

CTaJibHoii Tpy6bi 1, b KOTopoii 
naneT xejieaa CTaTOpa 2, co6pau- 



III.III II3JIHCT0B 9JieKTpOTieXHimeCKOM CTHJIH TOJIHIMHOH 0,5 MM. 
|< pciuicniie naKeTa cTarapa ocymecTBAaeTCfl naJKiiMHbiMH 
ni.in6aMH m ynopHbiMH KOJibuaMH. B na3bi naKeTa yjioxeHa 
ofiMOTKa 9JieKTpoABiiraTejiM 3, KOTopan cMOHTHpoBana H3 
hpollOflOB C nOJIHXJIOpBHHHJIOBOH H3OA5IUMeft. H3OJISHJH5I 
iioiiycKaeT AJiHTejibHyio paOoTy ajieKTpoABnraTejiM norpy- 
,iu'inibiM b Boay ii sanojiHeiiHbiM boaoii. K oSmotkb npnco- 

<■ iunciibi Tpn BbiBOAHbie KOHiia 6, 3aKpenjieHHbie k Kopny-
i v < KoCoii 8. B Bepxnioio n hhjkhioio jioSoBbie uacTH o6mot- 
hii ycraiiOBjieHbi njiacTMaccoBbie H3OJi5mnoHHbie hhjihhapm 
/, Koropbie npeAOxpaiiMiOT ee ot noBpe>K,neHHft npn c6opKe
ii pa:i6opKe 3JieKTpoABiiraTeJiH. B Kopnyc CTaTopa BCTaB- 
■11-111,1 ABa KOJibua 5 ii 16, k KOTopbiM KpenaTCH BepxHnft h 
llll/Kllllft HJIITbl.

1’OTop sjieKTpoiflBnraTejia coctoht H3 Bajia 10 c nanpec- 
i nibimibiM na Hero aKTiiBiibiM nai<eTOM acejiesa 13, KOTopbift 
coftpan 113 JIHCTOB SJieKTpOTeXHMHeCKOft CTaJIH TOJimMHOft 
(),.') MM. ria3bl aKTHBHOTO IiaKCTa 3anOJIHeilbI KOpOTK033MK- 
ii\ l oii o^MOTKoft. Ha Baji poTopa HanpeccosaHbi hoauihh- 
IIIIKOBble BTyjIKH 12 H 14 H3 HCpJKaBCIOHieft CTaJIH.

11I.HT nOflinHHHHKOBblft BCpXHHft--- JIHTOft, HyryHHblft. B
Kopnyc iMiiTa 9 aanpeccoBaiia TeKCTOAHTOBaa BTyjiKa 11, 
i niopafl c BTyjiKofi 12 na BaJiy o6pa3yeT paanajibHbift nou- 
IIIIIIIHHK CKOAbTKeHHfl. TeKCTOJIHTOBaM BTyjIKa HMeeT npo- 
.'iojii,iibie KaiiaBKH, o6ecneHHBaiomHe uiynniyio iinpKyjijmnio 
no/ibi b noAuinnHHKe bo BpeMfl pa6oTbi. Boas CMa3biBaeT 
n oxjiaiKAaeT HOAuiHniiHK. BepxHiift ihht k Kopnycy CTaropa 
i peniiTCfl 6ojit3mm, KOTopbie BBMHHMBaiOTCH b uyryHHoe 
KOJibiio 5. BepxiHiH uacTb mHTa HMeeT (JiAaHen, ajim npncoe- 
ahiichhh nacoca.

IlJlIT IIOAUIHHHHKOBblft HHIKHHft T3K>Ke JIHTOft, UyryHHblft. 
B Kopnyc uuiTa 17 aanpeccoBaHa TeKCTOAHTOBan BTyjrea 
/5, o'6pa3yioinaM BMecTe co BTyuKofi 14 paAMaubHo-ynopHbift 
iioAiniiHHiiK CKOJibJKeHHM. B nocAeAHiie roAbi mnpoKO npn- 
MciiMioTCfl pe3MHo-MeTajiAiniec.KHe paAHajibHbie ho'Auihhhh- 
Kll CKOAbHCeilHfl. 3™ HOAIUIinHlIKH 3HaMHTeAbIIO 3K0H0MMU- 
nee TeKCTOJiHTOBbix. B HeKOTopbix KOHCTpyKiiHflx norpy?K- 
iibix aueKTpoABHraTeueH Majioft moiijhocth b niiiKHeM mHTe 
pacnoAaraeTCfl paAHajibHO-ynopHbift hoauihhhhk KaneHHH 
(iianpHMep, nacocbi «HayTHJia»).

B Ane iiHJKnero mHTa HMeeTca OTBepCTiie aua cnycKa 
BOAbl H3 9JICKTpOABMraTeJIfl, H6pe3 KOTOpOe MOHCHO OTBepT- 
Koii npoBcpflTb BpameHHe poTopa hah arperaTa. B pai6oneM 
COCTOIIHIIII OTBepCTHC 33KpbIBaeTC5I Iipo6KOIl 18. J^A5I Hpe-

23



Phc. 9. SjieKTpoABnraTejib 
nSJJB:

1 — AHiime; 2 — AHa4)parMa; 3 — Kop- 
nyc; 4 — npo6Ka; 5 — hoahhthhk;
6 — nflTa; 7 — MaHxceT; 8 — necKo- 
c6pacbiBaTejib; 9 h 10 — peaiiHOBbie 
KOJibija; 11 h 13— Kopnyca; 12—hoa- 

UIHHHHK.

Phc. 10. llorpyjKHOH nacoc 
3UB6-7.2-45, 3LJB6-7,2-75:

1 — coeAHHHTejibnasi My4)Ta; 2 — CTy- 
nnija ocHOBaHHH; 3 — Baji; 4 — ahck;
5 —o6oiiMa; 6 — HanpaBJiniouiHfi an- 
napaT; 7 — pa6onee KOJieco; 8 — CTy- 
nima BepXHero noAuiHniiHKa; 9—KJia- 

naH; 10 — CT?i>KKa; 11 — rojioBKa.
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/l* > x p<i ucii hh ot iionaAaHHsi BnyTpb ajieKTpoABiiraTeJifi 
U^xiiiiii'icckhx npHMeceft, coAepiKamHxcii b oTKaiHBaeMoft 
«>.. i. . nOA npo6Ky 18 h dojiTbi ct3bhtch MeAHbie maH6bi. 
/I i >i iinmiTbi ot nonaAaiiHH MexainiqecKHX npiiM&ceii baojib 
11.11,1 < jiy>KHT njiacTMaccoBbiii necK0c6pacbiBaTejib 7 h BOii- 
|. ,'llll.lii CajIbllllK.

Ilpn pa6ore ajieKTpoABHraTejia boah, iiaxoAHmaHca bo 
iniy i peimeii hojiocth, HarpesaHCb, pacniHpHeTCH, a npH 
iii HiiioiiKe, oxjiaiKAaHCb, CHCHMaeTCH. Ajih KOMneHcaijHii 
nnx iiaMeiieHHii npoucxoAHT BOAOO^MeH nepea (JiHJibTp, ko- 
ii*pi.iii ycTanaBJiHBaeTCH bo (^Jianne BepxHero m,HTa 
iii'KipoABiiraTeJiH.

ijieKTpoABiiraTejiH nSJJB hbjihiotch AaJibHeftmHM yco- 
iu'piiieiicTBOBaHHeM ajieKTpoABiiraTejieft MAFI3. B sjick- 
i p< 1/i.biirarcjijix FI3JXB npeAycMaTpiiBaeTCH nojiHan repMe- 
liiiiiHHH BiiyTpeHHeft hojiocth. JXjih KOMneHcaii,HH ysejin- 
'K iiiiH o6'beMa boam inpn narpeBaHHH b iiHiKHeii uacTH ajieK- 
i |h>abiii aTCJiH ycTaHOBjiena pe3HHOBan AHaijiparMa, koto- 
puii iioa AaBAciiHeM ysejiHHHBaeT 06-beM ero BHyTpeHHeft 
iiojiocth. HpH oxjiajKAeHHH gjieKTpoABHraTejiH boas aanoji- 
nner iiepBOHaqaJibHbift o6-beM h AHacjiparMa B03Bpam.aeTCH 
n HcxoAiioe iiojio/KenHe (pnc. 9).

O6iuhh bha iiorpyiKHoro nacoca (3U,B6-7,2-45 h 
>1 (116-7,2-75) iioKaaan na pncyHKe 10. njiacrMaccoBbie 

p.i6o'iije KOJieca 7 codnpaioT na Bajiy 3 113 KajinOpoBaHHoft 
l ollC i pyKHHOHIIOft CTajIH. PaccToaiiHe MexAy paOonHMH KO- 
JieciiMH o6ecneHHBaeTCH pacnopnbiMH BTyjiKaMH H3 Hepaca- 
neioincii CTajni. HaKeT o6oiiM coctoht H3 'iyrytiHbix o6oiiM 
I), luiacTMacconbix nanpaBJinioinHx annapaTOB 6 h qyrynHbix 
Ahckob 4. B cTynHuy 'iyryimoro ocHOBaHHH 2 3anpeccoBaH 
pe iiiiio-MeTaJiJiH'iecKHft noAuiHniiHK. BTopoii pe3HHo-MeTaji- 
jiii'iecKHii noAiHHnHHK sanpeccoBau b uyryHHyio CTynHuy 
Bcpxnero noAUiHHHHKa 8. C'MasKa hoaihhhhhkob ocymecT- 
BAiieTCM npoTeKaiom.eft BOAoft. B cTymme noAuiunHHKa pac- 
nojioiKeH niapoBbift Kjianau 9, H3roTOBJieHHbift H3 o6pe3HneH- 
noii njiacTMaccbi. JLah coeAHHeHHH nacocHoro arperaTa c 
KOJIOHHOft BOAOHOA'beMHblX Tpy6 CJiyTKHT FOJIOBKa 11, KOTO- 
paa HMeeT BHyTpeHHioio KpHHHecKyio pesb6y hjih (jjjiauen. 
Ilacoc c ojieKTpoABuraTejieM coeAHHHeTCH MyijiToft 1. Bce 
yajibi nacoca cKpenjiniOTCH cTHiKKaMH 10, KOTopbie hstotob- 
JICHbl H3 CTajIbHOft nOJIOCbl C npHBapeHHMMH HinHJIbKaMH.

143 norpyxiHbix neHTpo6e>KHbix hhcocob, ocBoeHHbix 
npOMbllUJieHHOCTblO, B HOCJieAHHe TOAbl 33CJiyiKHBaiOT BHII- 
MaHHe Hacocbi THna 31414 (TexHHiecKHe AauHbie npHBeAeHbi
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b tsSji. 5). B oTJinqHe ot hhcocob 3U.B ohh hmciot npHiiy- 
AHTejibHoe oxjiaxAeHHe ajieKTpoABiiraTejiH u cMaaKy boaoh 
onopHoft nnTbi hoa AaBJieHHeM. HacTb boam c BepxHeii 
ciynenH nacoca nepea nojibie Bajibi Hacoca n 3JieKTpOABiira- 
TeJIH nOABOflHTCS K HOAHHTHHKy H HHTe, pacnOJIOXKeHHblM B 
HHJKHeii qacTH sjieKTpoABuraTejiH. BoAa nepea KauaBKH b 
nOAHHTHHKe H JiaSHpHHTHbie BblTOHKH IIHTbl HOCTynaeT B 
nojiocTb 3JieKTpoABHraTeji5i h nepes BepxHee ynAOTueuHe 
BO3Bpam.aeTC5i b CKBajKHiiy. Ot MexaHHuecKHx npHMeceii 
BoAa oHiimaeTca cnen.HajibHbiM kojiccom c paAHajibiibiMii 
npHMbiMH JionaTKaMH. CTyneHH nacoca 31111 hmciot k. n. a- 
ua 5—7% Bbiuie, ueM y nacoca 3LJ,B.

T a 6 ji n a a 5

IIorpywHue nempo6e>KHuc nacocu THna 311H

HaMMenoBaHne 
noKaaaTejieii

3IIH6- 
16-50

3HH6- 
16-75

3I1H6-
16-110

3IIH6- 
10-80

3HH6-
10-110

3HH8-
70-110

3TIH10-
100-90

ricxiia'ia, 16 16 16 10 10 70 100
Hanop, m sod. ct. 50 75 110 80 110 110 90
Tnn ajieKTpouBnraTejiH AniL- Anii- AflA- AIU- Ann- AIU AFIA

MoiHHOCTb SJieKTpO-
ABHraTe/iH, kbt

136,2

4,0

136/2

5,5

136/2

8,0

136/2

4,0

136/2

5,5 44 50
K. n. A- arperaTa 0,54 0,56 0,55 0,56 0,56 0,64 0,64

Bec ajieKTpoHacoca, kz 80 110 145 90 105 — —
fljiHiia 3JieKTponacoca, 

MM 1400 1650 1860 1500 1640 2145 2000

Hacocti Tnna 3I1H6 cepHiiHO BbinycKaiorcs’ Mockobckhm MexaHH- 
necKiiM 3aBOAOM Tpecra ,3HeproMexaHii3anna“.

OnpeAeJieHHbiii HHTepec ijxjih ceAbCKoxosaiicTBeHHoro bo- 
AOCHa6>KeiiHH npeACTaBJiaeT norpy>KHoft BbicoKOHanopHbiii 
naooc noBbimeHHoii iiaAOKHOCTH 6AnilB9X12, paspa6o- 
TanHbiii LJeHTpajibHbiM HayqHO-HCCJieAOBaTeJibcKHM hhctii- 
TyTOM MeXaHH3aiI,HH H 9AeKTpH(j)HKaUHH CCAbCKOTO' XO35lft- 
CTBa. 3tot nacoc pa3pa6oTau ua 6aae cepuiiHoro uacoca 
6AFIB9X12, B KOTOpOM KOpOTKO3aMKHyTblft pOTOp 3ACK- 
TpoABHraTejiH saMeueH MaccHBHbiM poTOpoM 6e3 o6motkh. 
BjiaroAapH STOMy npu suauiiTeAbHbix KOAe6aHHHX HanpH- 
uceHHH n uacTOTbi UHTaiomeH ceTii ABiiraTejib aBTOMa™- 
qeCKH MeHHeT CKOpOCTb BpameHHH, B CBH3H C 'ICM MeHHCTCH 
noAaua boabi uacocoM. yMeHbuieHHbift b 2 pasa, nycKOBoft 
tok 3AeKTpOABHraTejiH odjieruaeT 3auycK Hacoca npu iih- 
T3HHH0T aBTOHOMHblX SAeKTpHHeCKHX CTaHUJlft. Pe3yjIbT3TbI 
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n iii icAbiiofi paSoTbi 3thx ycTaHOBOK noKaaajiH h/ 
.......... JKciuiyaTauHOHHyio HaAOKHocTb.

It nocJieflHHe roflbi BOAOX03fliicTBeHHbie opr 
ii ii,. 1.010 xo3fliicTBa nojiyflaiOT 3HafliiTejibH0e hhL^ 
(Oii nonbix THnopa3MepoB 3U,B4 11 3LI.B5. HapflAy c Haco- 
niMii orc'iecTBeHHoro npoH3BOACTBa b 3KcnjiyaTaiiHH naxo- 
/Hiiiii iiorpy?KHbie nacocbi, BbinycKaeMbie 3aB0AaMH 
'|rvot lonanKOH ComiajiHCTHqecKOH PecnydjiHKii, HapoAHoft 
PccnyfijiHKii BoArapHH, fepMancKoii HeMOKpaTHuecKoft 
!’<•. nyGjiiiKii, noJibCKoft HapoAHoft PecnygjiHKH.

Xopomo 3apeK0MeHA0BajiH ce6n b 3KcnjiyaTan.HH no- 
ipy/Kiibie nacocbi «HayTHJia» qexocjioBaiiKoft (JiHpMbi «Cht- 
mii I lacocbi «HayTHjia-CynepTpno3a» npn noAane 0,5 JilceK 
IIMCIOT naiiop 60 M, MOHIHOCTb SJieKTpOABHTaTeJIfl 1,1 K8T H 
iinpy>Kiibift AnaMeTp 135 mm. Hacocbi «HayTiijia-lO6Hjia» 
npit noAane 1,0 a/cck hmciot nanop 40 m, MouiHOCTb ajieK- 
ipoABnraTejifl 1,1 K8T, Hapyxubift AnaMeTp nacoca 185 mm.

Hacocbi «HayTHJia» cepnn V o6ecneqiiBaioTnoAaqyoT2 
A<> 15 a/cck npn Hanopax ot 40 ao 100 m npH mouihocth 
..icKTpoABHraTeAeft ao 15 kbt. OAHOCTyneHHaTbift norpy/K- 
imii nacoc 3Toft cepnn HMeeT noAaqy 40 AjceK npH nanope 
20 m. IlapyiKHbie AnaMeTpbi HacocoB ao 200 mm. Hacocbi 
ccpiiH F HMeiOT HapyiKHbift AnaMeTp 241 mm, oOecneuHBaioT 
i'oAaqy ot 10 ao 25 A^ceK npn nanopax ot 60 ao 230 m h 
MOIHHOCTH SAeKTpOABHTaTeAeft 0T 15 AO 44 K6T. Hacocbl 
cepHH F npii HapyiKHOM AuaMeTpe 265 mm hmciot noAany 
<)T 25 ao 50 aIcck npH Hanopax 40—110 M, Mom,HOCTb sack- 
TpoABiiraTeAeft ot 18,5 ao 44 kbt.

HoALUHIIHHKH CKOAblKeHHfl H3COCOB Bcex cepuft CM33bI- 
naioTCfl BOAoft, ucKAioueHHe cocTaBAfliOT THnbi «CynepTpHO- 
,UI» H «K)6HAa», y KOTOpblX AAfl nOAUIHHHHKOB npHMeHflCTCfl 
KoncHCTeHTuaa CMa3Ka. BaAbi 3AeKTpoABHraTeAeft arpera- 
tob «CynepTpHO3a» h «K)6HAa» CAyiKaT BaAaMH HacocoB, 
a y Bcex ocTaAbHbix BaAbi uacocoB h SAeKTpoABuraTeAeft 
coeAHHiiioTCfl xecTKHMH MycjiTaMH. Pa6oHue opraHbi uaco- 
COB H3rOTOBAflK)TCfl HAaCTMaCCOBblMH, AaTyHHblMH, 6pOH3O- 
BbiMH, H3 MeAK03epHHCToro qyryHa.

rio Tpe6oBauHio 3aKa3UHKa uacocubie ycTauoBKH nocTaB- 
jifliorcfl b KOMUAeKTe c annapaTypofi aBTOMaTHKH npu pa- 
6ore na BOAOHanopHbift 6aK hah HHeBMaTHqecKHft kotca.

HorpyiKHbie uacocbi «nB + AFI» npOH3BOACTBa saBOAa 
hm. PeoprHfl HnMHTpoBa HapoAuoft Pecny6AHKii BoArapuu 
iipeAHasHaqenbi a-hh ickb3>khh AHaMeTpoM ot 6 ao 10 Aioft- 
MOB. OhII COeAHHfllOTCfl C SAeKTpOABHraTCAflMH MOUIHOCTblO 
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ot 2 ao 32 kbt, oifiecneHHBafl noxany boahi ot 2 ao 28 a/cck 
iipn nanopax ot 27 ao 95 m.

B TJIP BbinycKaeTCH HiHpoKan HOMeHKJiaTypa norpyiK- 
iibix nacocoB THna EKM. 3th nacocbi hmciot noaaHH ot 0,5 
Ao Sji/ceK npn nanopax ao 160 m h moihhocth sAeKTpoABii- 
raTejieft ot 0,75 ao 20 kbt. MajioraSapHTHbiii nacoc EKM 
15/83/1, 6/10 npHMeHHioT aah pa6oTbi b CKBaiKHiiax AwaMeT- 
poM 4 AroiiMa.

Hacocbi noAbCKOH HapoAHOH Pecny6AHKH mna G-40 
npeAHasHaHeHbi aah ckb3>khh AnaMeTpOM 150 mm, o6ecne- 
HiiBatoT noAany boabi 0,5—2 Ji/ceK npn nanopax ot 10 ao 
IOOjw h moiiihocth ajieKTpoABMraTeAeii 0,2—3kbt. Hacocbi 
THna G 60 npeAHa3HaneHbi aaa CKBaiKim AiiaMeTpOM 
200 mm. Ohii HMeiOT noAany boahi 2—4 a/cbk npn nanopax 
10—135 m h mohihocth BAeKTpoABiiraTeAeii 0,6—10 kbt. 
HoTpy>KHbie nacocbi ™a G 80 hmciot 16 MOAH<t>HKaiiHii, 
oOecnemiBaiOT noAann 4—21 a/cbk npn nanopax 10—165 m 
npH moiuhocth OAeKTpoABiiraTeAeH 5—48 kbt. 3tii nacocbi 
npeAHasHaneHbi aah ckb3>khh AnaMeTpoM 250—350 mm. 
JXaH 3TIIX JKe AIiaMCTpOB CKBa>KHH BbinyCKaiOTCA nacocbi 
Tiina G 100 h G 125, KOTOpbie hmciot noAann 20—50 a/cbk 
npn Hanopax 20—150 m.

Bo mhothx cTpanax npiiMeHmoT norpy>KHbie Apena>KHbie . 
HaCOCbl AAH nOA'beMa BOAM 113 KOAOAU6B H OTKpblTblX boao- 
eMOB. 3ti-i Hacocbi ii3BecTHbi hoa MapKaMH «Bh6o» (IIlBe- 
UKh), «3e(J)(|)eAb» (EAP), «Ehom» (CCCP) h Ap. K'OHCTpyK- 
iihh ApenaJKHoro nacoca noKasana na pncyHKe 11. Hacocbi 
c SAeKTpOABHraTeAHMH nOBblHieHHOH MOIH.HOCTH BbinyCKaiOT- 
ch b moho6aohhom HcnoAHeHHH h HMeiOT He6oAbiniie ra6a- 
pHTbl. CTaTOp 3AeKTpOABIiraTeAH 33AIIT HAaCTMaCCOH, KO- 
TOpaa HaAeJKHo sanjHiHaeT ero ot BAarn. MeM^pana aBTO- 
MaTHaecKH noAAep>KHBaeT BnyTpn ynAOTHeHHii AaBAeHHe, 
npeBbimaioniee Hapyxnoe. PafSonee koacco BbinoAHeno H3 
cthah noBbimeHHOH npoqHocTH, o6ecnenHBaioineH AOAroBeu- 
HOCTb, HTO OCo6eHHO Ba>KHO HpH HepeKamiBaHHH 3arpH3HeH- 
HOH BOAbl. HaCOCbl .Ol6AaA3JOT BHCOKHM K. n. A. H HaAe>KHbI B 
3KcnAyaTauHH. Ohh ycnemno pa6oTaioT KaK b BepTHKaAb- 
HOM, T3K H B TOpH3OHTaAbHOM HOAO>KeHHH. HaCOCbl BblHy- 
CKaiOTCH c noAaneH boaw ot 2 ao 160 a/cbk npn nanopax ao 
50 M H 3AeKTpOABHraTeAHMH HaCOCOB MOmHOCTbK) OT 1,0 AO 
44 K6T.

IlorpyjKHbie peHTpo6e>KHbie apTeaoaHCKHe Hacocbi. Ho- 
rpy>KHbie nacocbi c SAeKTpoABHraTeAeM, pacnoAoiKeHHbiM 
naA cKBaiKHHoii, HasbiBaiOTca apTe3HancKHMH. Hacocbi THna
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Phc. II. ZIpena/KiiMft nacoc:
/■ Kuoem.. ■' pyiKa; 3 - KpHmKa C1^
Kowyx; ' hoJibiieaoft KOMneHcaTop H3HO“ W' HH 9'_ mJiaHr; 10 - naTpyOoK;
V- Uok' y?"P"‘Z1 c” po”; 13 - cTaT*op; /S - MaMHHaft KopoCxa; 15-^- 
/Z-UIHTOK. ^p. /6 _ ynjioTHCHae; ;?-pa6onee KOJieco. ( 



ATH, HA, A npeAHasnaqeHbi aaa noAann boam H3 ckb3>khh 
ot 20 ao 1440 M3/<iac npn nanope ot 20 ao 138 m.

B apTe3HaHCKHX nacocax npHMeHHiOTcn KaK oTKpbiTbie, 
thk h saKpbiTbie KOAeca b 33Bhchmiocth ot coAep>KaHHH mh 
HepaAbHbix npHMeceft b BOAe. Kopnyc nacoca coctoht h:i 
OTAeAbHbix ceKHHft, hhcao KOTOpax onpeAeAaeT Hanop. 
TpaHCMHCCHOHHblft B3A npoxoAHT BHyTpH HanopHbix Tpy6. 
71,AH U,eHTpHpOBaHHH B3Aa B HaHOpHOft Tpy6e HMeiOTCH 
KpeCTOBHHbl C pe3HHOBbIMH BKAaAblHiaMH HAH CneHHaAbHbl- 
MH HOAIHHHHHKaMH, KOTOpbie TaK/KC CMaSblBaiOTCH BOAOH. 
B nacocax 12A h 12HA BaA BpamaeTCH bo BHyTpeHHeii 
TpySe, 33AHT0ft MaCAOM.

OnopHbift Kopnyc nacoca MOHTHpyeTCH naA CKBazKHiioii. 
CHH3y k onopHOMy Kopnycy KpeniiTcn BepxmiH ceKmni 
TpaHCMHCCHH. K BepxneMy ^aiifty Kopnyca npHKpenAen 
BepTHKaAbHbift SAeKTpoABHraTeAb. OceBaa cnna h Bec Bpa- 
maiomHxcH y3AOB BocnpHHHMaeTCA paAHaAbHo-ynopiibiM 
HOAUIHHHHKOM.

IToAOIKHTeAbHblM KaUCCTBOM apT63IiaHCKHX H3C0C0B flB- 
ahctch pacnoAOHieiiHe ABHraTeAH na noBepxnocTH CKBa- 
TKHHbl. K HteAOCTaTKaM CAeAyeT OTHeCTH AAHHHblft Tpanc- 
MHCCHOHHblft B3A, CAOJKHOCTb MOHTa>Ka H 3HaMHTeAbHyiO 
MeTaAAOeMKOCTb.

riAaBaiomHe ueHTpoSeiKHMe Hacocw. JJah noA'beMa bo- 
Abl H3 maXTHblX KOAOAfteB H OTKpblTblX HCTOHHHKOB HpHMe- 
hhiotch nAaBaiomHe neHTpo6e>KHbie nacocbi Tiina nH-K). 
flAaBaioiHHft arperaT coctoht H3 BepTHKanbHoro 3-CTyneH- 
naToro ueHTpo6e>KHOro Hacoca h cepHiiHoro aAeKTpoABHra- 
tcah MonjHocTbio 1 K6T. ArperaT cMOHTHpoBan na MeTaAAH- 
MeCKOM HAH HAaCTMaCCOBOM HHAHHApHHeCKOM HOHTOHe AH- 
aMeTpoM 650 mm. Bo BpeMn pa6oTbi hohtoh norpyiKaeTCH b 
BOAy Ha 2/3 CBOeft BblCOTbl. HlAaHTH HO3B0AHIOT HOHTOHy 
onycKaTbca hah nOAHHMaTbCH, CAeAya 3a HSMeneHHeM ypoB- 
HH BOABI B BOAOHCTOHHHKe. IlOAatia BOABI H3C0C0M 3,5—6,5 
m3/<{ npn Hanopax 20—28 m.

TlMHTpOBCKHft 3AeKTpOMeXaHHHeCKHH H MaHKeHTCKHH 
saBOAbi BbinycKaiOT nAaBaioniHe nacocbi MOAH^HAHpOBaH- 
Hbix KOHCTpyKHHft HH-25 h nnH-25. Hacocbi BbinycKaioTCH 
b AByx BapnaHTax c nAacTMaccoBbiMH h MeTaAAHHecKHMii 
paOoHHMH KOAecaMH. OnopHbie noAmHnHi-iKH BbinoAHeHbi H3 
TeKCTOAHra. Hacoc c 3AeKTpoABHraTeAeM coeAHHen nepes 
SAaCTiiHHyio My$Ty. Kopnyc nacoca BbinoAHen ceKmioHHbiM, 
k. n. a- ycTaHOBOK AOCTHraeT 40%. K HeAocraTKaM sthx 
KOHCTpyKHHH CABAyCT OTH6CTH HaAHMHe rpOMO3AKOFO HOHTO-
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Phc. 12. BHXpeBoft Hacoc: 
1 — pado'iee KOJieco; 2—Kop- 
nyc Hacoca; 3 —B03flyx00T- 
AeJiHTejibHbift KOJinaK; 4 — 
BO3AyxooTBoji; 5 — nepeMbm-

Ha. HiiJKHee pacncuiojKeHne HarHeTaTejibHoro mjianra orpa- 
HHHHBaeT npHMeHeHHe HacocoB b MajiOAefiHTHbix KOJiojmax, 
a HcnojiB3OBaHHe sjieKTpoABHraTejin HopMajibHofi cepHH 
AOJI—2-12-2 BBHjiy noBbimeHHOH BJiaxHOCTH b KOJiojmax 
coKpamaeT BpeMH hx pafioTM.

EblTOBbie HaCOCbl. ripOMblHIJieHHOCTblO BbinycKaeTCH 
SoJIbHIOe HHCJIO pa3H006pa3HbIX KOHCTpyKHHH SblTOBblX Ha- 
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■tih, kiitopbio ycneuuHO MoryT npiiMeHsiTbcs ajih noA'teMa 
Kh I) I lllll XTIIblX KCDJIOAHeB HH HedOJIbHIHX (pepMaX H B 

»♦< i n I iMiii'iccKine AaiiHbie sthx nacocoB npHBeAenbi
l i«n ninc n,

llmptm.ii' n ncH TpoQeTKHo-BHxpeBHe Hacocbi. JXjih ne- 
■pHIIIIK IIOAII'I HOALoI B CeJIbCKOM XO3HHCTB6 HpHMeHHIOTCil 
|H'i............... .icocbi. B.HxpeBbie nacocbi othocsitch k KJiaccy
K|i<.<■ 1111.1X iincocoB, HMeiOT npocTyio KOHCTpyKUHio, o6jia- 
■MH Ml M iiiu ai biiiaioomeH cnoco6HocTbio.

I'ii(n.'ii >' kojicco iBHxpeBoro nacoca (pnc. 12) npeACTaB- 
Mi ! aiii i. i i|)pe.iepooBaHHbiMH no OKpyxnocTH naaaiMH, ko- 
|ii| i h n6|i,i lyior jioinacTH KOJieca. MeJKAy kojiscom h Kop- 
Kyiioi nai oca iio mepHMeTpy o6pa3yeTcn Kanaji, KOTOpbiii 
n|i ii len ii('pcMi.i'iiaoH na BcacbiBaiomyio h HarneTaTejib- 

.. I IvpcpMbiiKa nepeKpbiBaeT ne Menee Asyx jio- 
. ..... .. |i.hiu'ii ro KOjieca. BcacbiBaioiHHH h HarHeTaTeJbHbiH 
H«i|'i''i'ii paciioJi'OHKeHbi b BepxHeft uac™ KOpnyca nacoca.

iii.ii' nacocbi inpHMeHHiOT npH He3HaiHTejibHbix pacxo-
........ . n ync. iii'iteHHbix nainopax.

/| r.i nycKii BHxpeBoro Hacoca BOAy sajiHBaiOT tojibko b 
■Mliyc. ('..iMOBcaebiBaiomaH cnoco6HOCTb dthx nacocoB 
Ifjiy'iiiiniTcn iii cict KOJinaKa c BO3AyxQOTBOAOM, a BepTH- 
*..i . ........ paciiojioiKoeHHe naTpy^KOB o^ecneHHBaeT noBTop-
*.......... iiycKa 6e3 sajiHBKH KOpnyca nacoca boaoh. IlycK
............ iipoiriBOAHitch npn otkpbitoh 3aABH>i<Ke, thk kaK 
..................... piTKiii'n pocT Hanopa.

I !'■ -(<><T.itkom iBHxpeBoro nacoca sBjineTCH HeBbicoKHH 
iiiMi|iipiiiiii(TiT mojiesHoro achctbhh h orpaHHieHHH no no- 
au'h' '1, ih jiniKBitAaHHH aroro neAOCTaTKa nocjieAOBaTejibHo 
i in iinniior pa6o'UHe KOJieca H,eiiTpo6e>KHoro h BHxpesoro 
imcocoB b OAHO.M icopnyce, t. e. cosAatOT u,eHTpo6e?KHo-BHX- 
I" ii<ifi nacoc.

T a 6 JiHiia 7
TeXIIH'ICCKKJe XapaKTepWCTHKH BHXpeBHX HaCOCOB

MlipKA
MMCOCH

rio
JlH

bl
ft H

a-
 

no
p H

, m
M

h
cj

io
 o6

op
o-

 
TC

B B
 MH

H
yT

y

M
o

ih
h

o
ct

e H
a

Ba
jiy

 Ha
co

ca

<XJQO o
s

B

JJ
on

yc
K

ae
M

an
 

Ba
K

yy
M

M
er

- 
pH

4e
CK

3H
 Bb

l- 
co

ra
 Bc

ac
bi

- 
Ba

H
H

H
 H

JJ
na

M
eT

p p
a-

 
O

o^
ie

ro
 KO

Jie
- 

ca
 D,

 mm

IB-O'J 1—2,5 37—9,5 1490 0,6-0,25 18-28 64 140
1,5B-1,3 3-6 58—23 1490 2,6-1 ,5 18—25 6,5-5,0 155
2B-1.6 e—io 54—26 1450 3,5 -2,0 27—35 6,0—4 175
2.5B-1.8M 11-20 7’0-20 1450 7,2-3,0 28-39,8 5,5—4 175
30-2,7 20—35 910—40 1450 22-11 22-33 4,5-3,5 200
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UeHTpoSexHo-BHxpeBbie nacocbi o6jia,naiOT caMOBcacbi- 
BHHHeM, He3HaWTejIbHbIMH raSapHTSMH H HOHHIKeHHOft Me- 
Taji'jioeMKocTbio npn k. n.#. Bbiine, hsm y BaxpeBbix nacocoB.

BbinycKaiOTCH necKOJibKo MapoK BHXpeBbix h ueHTpo- 
SeXHO-BHXpeBblX HaCOCOB.

OcHOBHbie TexHiiHecKiie AaHHbie nacocoB B, BC h BO 
npiiBeAeHbi b Ta6jiHiie 7.

Hacocbi 3CH (3 — ajieKTponpiiBOAHOH, C — caMOBcacti- 
BaioiuHH, H — nacoc)—ropH3OHTajibHbie AByxcTyneHnaTbie 
n,eHTpo6e>KHo-BiixpeBbie. PaSoaHe KOJieca btiix nacocoB c 
nOMOIHblO yAJI'HHHTejIH MOHTHpyiOTCH Ha Bajiy SJieKTpOABH- 
raTeji'H. Ochobhoc Ha3HaneHHe stiix nacocoB—moAana 
npecHoii hjih oojieHoft boabi ot ,3 ao 12 jh3/</ npn Hanope 
12—44 m. BbicoTa caMOBcacMBaHHH 5 m.

Hacocbi 2,5H,B — HeiiTpodeLKHO-BHxpeBbie. rioAana 5— 
34 jh3/q npn nanope ot 55 ao 22 m.

Hacoc CHJI-20-24a (C — caMOBcacbiBaiomiifi, H — Hen- 
Tpo6e>KHbiH, JI — JionacTHoii, 20 — noAana b m3/u, 24 — na- 
nop >b m npH 1000 o6/muh, a —- ajiioMHHHeBMft) —AByxcTy- 
neHiaTbiii ii,eHTpo6e>KHo-BHxpeBOH, inpeAHasHaneH ajih ho- 
Aami 6eH3HHa, KepocHHa h hhctoii boabi ot 30 ao 40 m3/h 
ripn nanope ot 45 ao 63 m. BaKyyiM'MeTpiiHecKaH BbicoTa 
BcacbiBariHH ao 5,5 m.

UeHTpoOezKHO-BHxpeBoii nacoc 1CIJ,B-1,5 (1—AaaMeTp 
BxoAHoro naTpy6Ka b AiofiiMax, C — caMOBcacbiBaiomHH, 
II — HeHTpo6eiKHbiH, B — BHxpeBofi, 1,5 — KoaipiJiHii'HeHT 
6bICTpOXOAHOCTH, yMeHbHieHHblfi B 10 pa3 H OKpyTJieHHblft) 
HcnojibsyiOT ajih noAanH boam 113 KOJioAHeB h otkpmtbix 
BOAoeMOB. HoAana nacoca 0,7—1,5 m3/h npH nanope ot 12 
Ao 19,6 m. FIpiiBOAOM nacoca cjiyiKHT 0AH0(j)a3Hbift aaeKT- 
pOABirraTejib AOJIB32-4.

Cym.ecTByeT HeciKOJibKO thhob inepeABHiKHbix ycTaHOBOK 
C HeHTpoOeXKHO-BHXpeBMMH HaCOCaMH, npHBOA KOTOpblX 
ocymecTBjiHeTCH ot ABiiraTeAH BHyTpeHHero cropaHHH.

HaH6ojiee pacnpocTpaHenbi BMI1-80M (BM — 6en3OMo- 
TopnaH, H—inoMna — Hacoc, 80 — AHaMeTp HanopHoro naT- 
py6xa b mm, M — ycnoBHoe o6o3Ha(ireHHe imoacjih) c caMO- 
BCaCblBaiOIHHM H,eHTpo6e>KHO-BHXpeBbI'M HaCOCOM 2.5HB-5 
AJiH noAanH hhctoh boam ot 6 ao 17 m3/h npn nanope ot 
5 Ao 29 m.

Pa6oTa BHxpeBbix nacocoB 6jiaroAapn choco6hocth ca- 
MOBCaCMBaHIlH JICTKO aBTOMaTH3HpyeTCH.

npHMepOM KOHCTpyKHHII HeHTpo6e>KHo-BHxpeBoro naco- 
ca MOJKeT cjiyiKHTb ycTaHOBKa HJiaBaiomero THna ajih ho-
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Pnc. 13. LJeHTpo6e}KHO-BHxpeBOH njiaBaiomHH nacoc:
I iioiitoii; 2 < ')jiCKTpo,HBnraTejib; 3 —pa6onee KOJieco; 4 — Kopnycnafl 
kpi.iiinui; 5 BHxpcBOe kojicco; 6 — ahck; 7 — yjiHTKa; 8 — ocnoBaHHe.

1.1'111 B(i U.I 113 UiaXTHblX KOJlOAUeB H OTKpblTblX BOAOCMOB 
(|HI. 1.3). YcTaHOBKa COCTOHT H3 HOHTOHa 1, B KOTOpOM

1 'I' III I liponan BCpTHIK3AbHbIH MOHOdjIOHHblH HeHTpo6e>KHO- 
ini \ priioii nacocc 3JieKTpoABHraTejieM 2. SjieKTpoABiiraTeJi'b 
iiMrci' luiarocTOHKyio H3OJIHU.HK). Kopnyc noHTona sanoJiHen 
........ . tom, 'ito npii He6ojibiiiHx ra6apHTax cnoco6cTByeT 
Mipuiiieii luiauyiecTH arperaTa. KopnycHan KpbiuiKa hohto- 
n i / o iiioiipeMCHHo hbahctch KopinycoM Hacoca. B HCH pac- 
imi in,i . iii.i pa6o'iee Kojieco BHxpeBoro THna 5 h oTBOAHbie 
i iii i iii ( '.iin iy k KpbimiKe npHKpenjienbi ahck 6, yjiHTKa 7 
............................ 8, KOTopoe HMeeT BOAO3a6opHbie oKHa. Ocho- 
iiiiiiin i.iKpi'iuieHO TaK>Ke na Kopnyce gjieKTpoABnraTejia. 
Huii........... . rpo6e>KHoro pa6onero KOJieca 3 ik BHxpeBOMy
n < iiM. iii i< a iio KanaAy yAHTKn, ahckh h kpmhikh. PacnoAO-
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Phc. 14. HepnaKOBbifi Hacoc:
a — cxeMa Hacoca: 1 — Kopnyc; 2 — nepnaK; 3 — jionaTKK.

8 — njiaBaioiHHii nepnaKOBbifi nacoc: 1 — Kopnyc; 2 — nepnaK; 3 — jioiihtkh,
4 h 5 — ynjioTHeHHH; 6 — Koacyx; 7 — c|)jiaHeij; 8 — KpbiuiKa.

JKenne sjieKTpoABnraTejin noA HacocoM b hhmhch nacra 
noHTona oSecnenHBaeT ycraHOBKe xopomyio ycTofinHBocTb 
na BOAe. U,eHTpo6e>KHoe KOJieco cjiyjKHT ajih co3A3Hhh ne- 
6ojibmoro no/inopa na bxoac b BHxpesoe, hto o6ecnenHBaeT 
BbicoKyto KaBHTaiiHOHHyio ctohkoctb nacoca. BnxpeBoe ko- 
Jieco HBJIHeTCH BblCOKOHanOpHblM, HTO HO3B0JIHeT B 3T0H 
npocTOH ycTanoBKe cosnaTb Hanop boam Ao 25—30 m npn 
pacxo/iax ,to 1 AjceK.

HepnaxoBbie nacocw. XopomHMii TexiiHKO-SKOHOMHHe- 
CKIIMII HOKa3aTeJIHMH npil KOSljxJlHUHeHTe 6bICTpOXOAHOCTH 
MeHbme 30 h npocTOTofi KOHCTpyKUHii oOjiaaaiOT jionacTHbie 
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iiiin>ci,i c BpamaiomiiMCH KopnycoM, KOTOpbie noAyiHAH 
||(i iuainie HcpnaKOBbix.

'lcpnaKOBbie nacocbi npn KoadxJiHiiHeHTe 6mctpoxoaho- 
« in 5 -25 co3£aioT BbicoKiie nanopbi npn Majibix noAanax. 
Hrii nacocbi iMoryT 6mtb coeAHHeHbi c hphboaom Kai< nop- 
Miijbiioii qacTOTbi (50 a^), Tai< h noBbiineiiHOH. B HepnaKO- 
iiom nacoce OTcyTCTByiOT BnyTpeHHire ynjiOTneiiHH, a Ha- 
pyiKiioe pacnojioiKeHO na BcacbiBaioiu.eH CTopone h Ha Ma- 
iom AHaMeTpe. AeTajiH nacoca hmciot npocTyio (JiopMy, a 
|hi in.t.ibHbie h oceBbie chjih Majibi h JnerKo ypaBHOBeuiHBa- 
KllCII. Hpn OAHHaKOBblX IKOSlJxJlHHHeHTaX SblCTpOXOAHOCTH 
'IrpllHKOBblH IiaCOC IIMeeT K.1I.A- dOJIblHHH, H6M y HeilTpO- 
Or/Kiioro nacoca, hto odMCHneTca yMeiibiiieHHeM Mexann- 
'n ■ kiix noTepb. OnTHMajibHbiii K.n.A. nepnaKOBbix nacocoB 
30 53%, npH ns=10—25. Bosmoikhoctb nepeKauHBaTb 3a- 
in'i Konannyio BOAy, He6ojibHiHe raOapiiTbi no cpaBHeHHio c 
m ii ipofieiKHbiMH HacocaMn aah oAHHaKOBbix nanopoB, xo- 
poiiinc KaBHTaiinoHHbie KaqecTBa h BbicoKiift k.h.a. AaiOT 
<•< iionaiiHe aah iHHpoKoro BiieApeHiiH qepnaKOBbix nacocoB 
II < i'.'ll>CKOXO3fIHCTBeHHOe HpOH’3BOACTBO.

Ila pncyHKe 14 noKasan uepnaKOBbift nacoc, npeAHasHa- 
'11'11111,lii ajih noA'bOMa boabi H3 maxTHbix kojioahcb h ot-
i pbirbix BOAoeMOB. Hacoc ii ajieKTpoABiiraTejib inoMeineHbi
ii neiionjiacTOBbiH noiiTOH, b Kopnyce h KpbiniKe KOToporo 
pncnoAoweHbi OTBOAHbie KaHajibi. Kopnyc HepnaKOBoro na- 
coca / oaKponJieH na BaAy BJieKTpoABHraTejifl. Otboahoh 
mirpyfioK uepnaKa 2 eoeAHHeH c HanopnbiM KanaAOM, ko- 
iopi,iii pacnoAOJKen b KpbiniKe 8 h b iKopnyce noHTOiia. JIo- 
nai Kii 3, necMOTpn na neKOTopyio pasiiHiiy b KOii^HrypaHHii, 
odccnc'iHBaiOT paBHOMepnoe cooSmeHiie gneprHH jkhakocth.

l.iinaMii'iecKoe ynAOTHeHiie 4 oSecneiHBaeT nenonaAaHHe 
iioabi iipn pa6oTe, BbinoAHeHO b bhac Aa6HpHHTa. CTaTiiie- 
< Koe yiiAOTiienHe 5 cosAaeT repiMeTininocTb npn nepa6oTaio- 
nii'M nacoce. CTaTHiecKoe ynAOTHeHHe yKpenAeHO na Bpa- 
maioiueMCH Kopnyce h bo BpeMA pa6oTbi nacoca hoa ashct- 
IIIII'M HCHTpo6e?KHOH CHAbl OTJKHMaeTCH OT BepXHeFO 
n n pydKa. TaKHM o6pa3OM, Kopnyc nacoca / BpamaeTCH b 
KO/Kyxe 6, KOTOpblft CBo6oAeH OT BOA'bl, XOTH BCH ycTaHOBKa 
■iioi pviKena iioa ypoBenb. HenoABiUKiibiH KO>Kyx 6 coeAnnen 
r (|>.I,IIIUCM 7, lia KOTOpOM CMOHTHpOBaHbl BcacbiBaiomHH 
II llai'lieia 1'CAbHblft y3AbI. HoMHMO npHBeAeHHOH KOHCTpyK- 
llllll, K3K IIOKa3bIBaiOT pe3yAbTaTbI HCCAeAOBaHHH, 3TH Ha- 
('ocbi naiiAyT iipnMeHeiiHe b nepeABiDKHHx Hacocnbix ycra- 
iioiiKax ii BerponacocHbix arperaTax.
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BoflocTpyHHbie ycTanoBKM

ycTpoiicTBa, b Koropbix npoiicxoAHT nepe£aiia aneprHii 
oahoto noTOKa ApyroMy c ofipaaoBaHHew oahoto oSmero 
noTOKa, o6jiaaaiomero onpeAeJieHHoft oneprHeft, HasbiBaiOT- 
ch CTpyftHbiMH annapaTaMH/HjiH axeKTOpaMH. JJjth noA'beMa 
BOAbi CTpyftHbift annapaT pacnoAaraeTCH b KOJiioAfte hhjkc 
AHHaiMHHeCKOrO ypOBHH H COeAHHHeTCH C IieHTpoSeiKHblM

Pnc. 15. BoflOCTpyHHaa ycTanoBKa:
1 — ijeHTpo6e»KHbiit Hacoc; 2 — BOflonoflteMKaa Tpyfia; 3 — CTpyflHbifl annapar;

4 — HanopHaa TpyOa.
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lincocOM koaohhhmh TpyS. MiMeiOTCfl Tai<>Ke KOHCTpyKijHn, 
n KOTOpfcix CTpyHHbiii annapaT — 3>KeKTop BCTpoeH b Kop- 
liyc neHTpo6e>KHoro nacoca h tcm caMbiM yBeAHiHBaeT bm- 
< ory BcacbiBaHHH ao 7,5—8m, a npn hco6xoahmocth mo>kct 
oi.i n, OTCoeflHHeH h ycTaHOBjien b KOAOAUe. Taxne ycTanoB- 
Mi ii;i'3biBaiOTCH .BOflOCTpyftHbiMH (pnc. 15). npHHiiHn pa6oTbi 
iiii locTpyftHoft ycTanoBKH ocHOBaH na yBejiHHeHiiH Bcacbi- 
iinioiueft chocO'6hocth n,eHTpo6e>KHOro nacoca aa cneT Aeft- 
i iiiiih cTpyftnoro annapaTa. CoBMecTHaH pa6oTa ueHTpo- 
fionnoro nacoca n CTpyftHoro annapaTa ii03B0JiaeT hoahh- 
'1.1 II, BOAy c 6oAbIHHX TJiy6HH, 'B TO BpeMH KaK BblCOTa 
iicacbiBaHHH iieiiTpo6e>KHoro nacoca ne npeBbimaeT 6—7 m.

Pa6oTy BOAocTpyftHoft ycTaHOBKH mo>kho npeACTaBHTb 
i rcAyioiHHM o6pa3OM: yeHTpo6e>KHbift nacoc 1 (pnc. 15) 
noAacT nacTb boabi b CTpyftHbift anmapaT h uacTb — noTpe- 
onrcjiio. Boaa no Hanopnofi Tpy6e moAaeTcn k conmy cTpyft- 
iioro aiinapaTa. PI3 conjia (pa6oMaH BOAa Qi) bbixoaht c 
fiojibuioft CKopocTbio, o6pa3ya BOHy noHHxeHHoro AaBAe- 
iiini, 'ito npHBOAHT k noAcacbiBaiiHio boabi uepe3 ripHe-MHbift 
icianan. Pa6onan BOAa Qi yBAeKaeT BOAy, HaxoAflmyiocH b 
ii|>iicmhoh KaMepe Qi, h bmcctc c neft nepeMemaeTcsi b Ka- 
Mvpy CMemeHiifl. B KaMepe CMenieiiHH coeAHHiiiOTCH abh no- 
TOKa (Q2 = Qi + Qo), h BOAa (Q2) nocTynaeT b AH(|)4)y3op. 
B AH(|)i[)y3ope (pacxoAHUieMCH HacaAKe) CKopocTnan anep- 
riin nepexoAHT b aHeprnio AaBjieiiHn, a sareM BOAa nocTy- 
haer b BOAOHOA'beiMHbift Tpy6onpoBOA. M'3 iieHTpo6e>KHoro 
nacoca BOAa cnoBa pasAejineTCH na abc hhcth: oAHa habt 
na iiHTaHne CTpyftnoro annapai'a, Apyraa — k noTpe6HTemio. 
CjicAOBaTembHO, OAHa aacTb noAbi, nepeKa'iHBacMaii ueiiTpo- 
flOKHblM HaCOCOM, inOCTOHHHO HHp'KyjiHpyeT h npouecc 
noA'beMa BOAbi HAeT HenpepbiBHo. Mo>kct 6biTb npHMeHena 
11 Apyraa cxeMa coeAHHeHHH H,eHTpo6e>KHoro nacoca h 
c ipyiinoro annapaTa. L[eHTpo6e>Kiibifi Hacoc nriTaeT cTpyft- 
iibiii amiapaT. Flpn npoxoAe mepes crpyftHbift annapaT pa6o- 
'inii pacxoA BOAbi yBJieKaeT 3a co6ofi noaesHbift pacxoA Qo 
11 BbiAaeT na noBepxHOCTb cyiMMapHbift pacxoA Q2 = Qi + Qo- 
PaGo'inft pacxoA nocTynaeT CHOBa b neHTpo6e>KHbifi nacoc, 
,i H0Ae3Hbift pacxoA —- noTpe^HTeAio.

OAiiaKO paccMOTpeHHbie cxeMbi, KaK npaBHAO, npHMenri- 
10irii iipn BOAonoAbeMe c rAyfiiiH ao 40 m. Hpn noABeMe c 
6d ibimix rjiy6HH aah co3AaHHn Heo6xoAHMoro Hanopa y 
( ipyiinoro annapaTa pa6oiaH BOAa 113 ueHTpo6e>KHoro Ha- 
voca nocrynaeT He npaMo b HanopHyio ceTb, a bo BTopoft 
nacoc. Boaa >i<e aah noTpe6HTeAH nocTynaer hoa HanopoM,
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Pnc. 16. KoHCTpyKUHH HBVX- (CJie- 
Ba) h oAHojinneiiHoro CTpyfiHbix 

annapaTOB:
1 — HanopHaa TpySa; 2 — conao: 3 — Ka- 

Mepa CMemeHHii; 4 — AHcJxJjyaop; 5 — 06- 
paTHbiH KJianan; 6 — BOAonoA'beMnaa Tpy- 

6a; 7 — ynjiOTHeHne.

npniwepoM raKoro nacoca motkct

Hacoc B BOflOCTpyHHOH ycTafioBKe

co3AaBaeMMM nepBbiM 
HaCOCOM. O6bBIHO ABa 
nacoca ne npiiMennioi, 
a ncnojibsyiOT AByxno- 
TOHHbiii Hacoc c npoMe- 
XyTOHHblM OTSopOM.

OcHOBHblMH y3JiaMIl 
BOAocTpyiiiibix ycTaiio- 
BOK 5IBJIHIOTCH HCHTpO- 
6e?KHbie Hacocw h 
CTpyiiiibie annapaTbi. 
UeHTpo6e;KHbie naco- 
cbi, npHMenaeMbie b bo- 
AOCTpyiinbix yc'ranoB- 
Kax, KOHCTpyKTHBHO HH- 
lICM He OTJIHHaiOTCH OT 
cepniiHbix nacocoB. Bo- 
jiee toto, b neKOTopbix 
ycTanoBKax ycnemHO 
HCHOJIbSyiOTCH Hacocbl 
Tiina K, KM, HC n t. a. 
HeKOTopoe HCKJiioneHHe 
COCT3BJ15IIOT H,eHTpo6e>K- 
iibie Hacocbi, npiiMeiifi- 
eMbie ajih BOAocTpyH- 
Hbix ycTanoBOK npn 
rjiy^Hiiax BOAonoA'teMa 
cBbiwe 40—50 m, rAe 
HpHMeHfHOTCH AByXHO- 
Toniibie iieHTpo6e>KHbie 
nacocbi. 3tii nacocbi ne- 
peKaniiBaiOT cyMMap- 
Hbiii pacxoA Qi nacTbio 
CTyneneii. Hocjie otbo- 
Aa nojie3Horo pacxoAa 
Qo nepes ocTajibiibie 
CTynemi npoxoAHT TOJib- 
ko pa6oiinii pacxoA Qi. 
cjiyx<HTb AByxnoTOHHbiii 
BH-2H-6. B BOAOCTpyii-

hhx ycTanoBKax npiiMeHfnoTcn Kai< ropH3OHTajibHbie, TaK h
BepTHKaJIbHbie HaCOCbl.

KaK bhaho h3 oniicaHHH npHHHHna pa6o™ ycTanoBKH, 
ocHOBiibiMM qacTHMH CTpyHHoro annapaTa hbjuhotch: CCfflJIO,
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iMvpa cMcnicHHfl, AiKpqjyaop h npHCMHan KaMepa. B 3aBH- 
im<»< iii oT KOHCTpyKHHii cTpyftnoro annapaTa BOAOCTpyft- 

,M<p yeianoBKii mojkho pa3AeAHTb na Tpn THna.
I BoAOCTpyHiibie ycTanoBKH AByxAHHeftnoft KOHCTpyK- 

■Mii < uapaji'jiejibHbiM pacnoAoxeHHeiM TpyS (pnc. 16). He- 
l|ll< IHTKOM TaKOifi KOHCTpyKH'HH HBJIH6TCH HeHOAHOC HCHOJIb-
iiiiiiiiiiie ceueHHH TpySnaToro koaoaua. HpeHMymecTBOM -— 
H|ni( ioTa iMOHTaxa. Han6ojiee Hejiecoo6pa3iio npHMeHATb 
fHKIIC IK'OHCTpyKHHH AJIH HOA'bCMa B0AM H3 HiaXTHblX KOJIOA' 
in'ii llo AaiiHoft cxeMe padonaa BOAa Qi mojkct noAaBaTBCH
II ll< > KOJIbHCBOMy HpOCTpaHCTBy MeiKAy CO'IIAOIM H KaMepoft 
(■Mi'iueiiiifl, a BcacbiBaeMafl boas— no och annapaTa.

BoAocTpyftiibie ycTanoBKH AByxAiHHefiHofi KOHCTpyK- 
iniii c HeHTpanbHbiM pacnoAOHieHHeM Tpy6, t. e. boao- 
HiiAbCMHafl Tpy6a npoxoAHT BHyTpn Hanopnoft. FIpn 6oaee 
III > JlllOM HCHOAbSOBaHHH HpOXOAHOTO CeHCHHH Tpy6lIaTOTO 
1’1 111,'IJia 3TH yCTailOBKH o6A3AaiOT KOHCTpyKTHBHblMH HeAO- 
I IIIHKaiMH: CAO/KHOCTblO MOHTa>Ka H nOBblHieHHOft MCT3AA0-
I MKOCTblO.

3. BoAOCTpyftiibie ycTaHOBKH OAHOAHHeftHOft KOHCTpyK- 
iiiiii, c iicnoAb30BaiiHe>M o6caAiioft koaohhm b KanecTBe na- 
liopiioro Tpy6oinpoBOAa. TaKaa KOHCTpyKiiHH naH6oAee u.e- 
jieeoo6pa3Ha aaa noAT>e>Ma boahi 113 TpyfiuaTbix koaoaacb, 
llpll 9T0M AO MIIHHMyMa CHHJKaeTCfl MeTaAAOeMIKOCTb yCTa- 
IIOIIKH np'H nOAHOIM H'Cn0Ab30BaHHH CefleHIIfl KOAOAAa, HTO 
OCoficHHO BaHCIIO B MeAKOTpyftflaTblX CKBaJKHHaX.

I HApaBAHHecKiift pacieT BOAOCTpyftiibix ycTanoBOK 3a- 
KJi'io'iaeTCA b onpeAeAeHHH TaKoro pe>KHMa pa6o™, npn 
KoropoM coBMecTHo pa6oTaiomne HeHTpo6e>KHbift nacoc 11 
crpyiinbift annapaT b33hmho yAOBAeTBOpfliOT Apyr Apyra 
110 pacxoAaiM 11 nanopaM h odecneHHBaiOT ycToftnHBbift pe- 
/kiim pa6oTbi ycTanoBKH npn noAane noTpe6iiTeAio pacneT- 
noro pacxoAa.

BoAOCTpyftiibie ycTanoBKH Bbi6HpaioTCH coTAacno napa- 
MrrpaM Q, H, N, r|, npHBeAeHHbiM b nacnopTe stiix ycra- 
iioiiok. HaiiHbie no BOAOCTpyftHbiM ycTaHOBicaM, cepnfiHO 
iibinycKaeMbiM npoMbimAeHHOCTbio, npnBeAeHbi b th6ah- 
iie 8.

BoAOCTpyftnafl ycTanoBKa BH-2-8 npeAnaanaHeHa aaa 
noAa'iH BOAbi ii3 Tpy6naTbix KOAOAAeB AnaMeTpoM ne Menee 
8 aiommob npn AHHaMTiqecKOM ypoBne boabi b koaoahc ao 
40 m. YcTaHOBKa cosAaHa b aeTbipex 'MOAH(j)HKan,Hflx, yxa- 
laiiiibix b Ta6AHn,e 8. BH-2-8 — AByxAiHHeftHoft KOHCTpyK- 
Kiiii, c TiapaAAeAbHbiM pacnoAOJKeHHeM Tpy6.
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BoAOCTpynHaH ycTanoBKa BH-2LJ-6 c ueHTpo6e>KHbiM 
nacocoM HZIC npeAna3HaqeHa ajih noAanH boahi 113 Tpy6- 
aaTbix kojioahcb AnaMeTpoM He Menee 6 AiofiMOB c AiinaMH- 
necKHM ypoBneM boabi na TAy6nHe ne 6ojiee 75 m. YcTaHOB- 
Ka co3Aana b Tpex MOAHiJiHKauHHX, yKaaaHHbix b TadJiHpe. 
BH-2H-6 AByXAHIieflHOH 'KOHCTpyKIJHH, C KOHLieHTpimeCKHM 
pacnoAWKeHHeM Tpy6 (Tpy6a b Tpy6e).

TadjiHixa 8

XapaKTepHCTHKH BOAOCTpynnbix ycTanoBOK
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BH-2-8 1 2K-6 4,5 20 16-5,2 8-23 27,5 15,5
2 2K-6 4,5 20 11-3,6 15-28 25,0 15,5
3 3K-9 7,0 25 17—33 17-33 27,5 19
4 3K-9 7,0 25 10-3,8 26—41 25 19

BH-2H-6 1 HAC-2 7 50 14,4-8,6 15-30 22,2—18,9 10,2
2 HUC-3 10 50 10,8—7,2 30-50 17,3-15,7 8,9
3 HflC-4 14 50 10,4—6,8 50-75 16,5—15,0 9,4

BH-2-UI 1 HHC-1,7 1,7 25—35 5,4-1,8 10—35 14—11,1 7,6
2 UHCM-2,8 2,8 25—35 8,6-2,5 10—35 17-13,5 9,5

KaxAan MOAHtJinKaAHn ycTanoBKH HMeeT Tpn pa3Mepa 
CMeHHblX THAB3, AHaMCTpbl KOTOpblX yKa33HbI B Ta6AHH,e. 
IJ,eHTpo6e>KHbiH nacoc LWC AByxnoTOHHbiii ceKHHOHHbiii, c 
HpOMeJKyTOHHblM OT6opOM BOAbl nOTpe6HT6AIO.

BoAOCTpyiiHaA ycTanoBKa BH-2-III npeAHasHayieHa ajih 
HOA'beMa BOAbl H3 HiaXTHblX H Tpy6*iaTbIX KOAOAUeB C AM- 
HaMHHeCKHM ypOBHCM AO 35 M. yCTaHOBKH C liaCOCOM 
HHC-1,7 HMeioT KOHCTpyKUHH, anaAorHHHbie BH-2-8, a c 
nacocoM HHCM-2,8 — anaAorHHHbie BH-2H-6.

3a nocAeAHHe roAbi noAroTOBAeno k cepHHHOMy npons- 
BOACTBy PHA HOBblX KOHCTpyKHHH BOAOCTpyHHblX yCTaHOBOK, 
BbinoAHeHHbix no oahoahh6hhoh cxeMe h npeAHa:3HaneHHbix 
Aah noA'beMa boabi H3 Tpy6naTbix koaoahcb A'naMerpoM ot 
Tpex aiohimob.

HapHAy c BOAOCTpyHHbllMH ycTanoBKaMH cepHHHoro npo- 
H3BOACTB3 B CeAbCK0X03HHCTBeHH0M BOAOCHa6a<eHHH HpH- 
MenaiOTCH cTpyfiHbie annapaTbi, H3roTOBACiiHbie b MacTep- 
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I KIIX BOAOX035lftCTBeH-
111.IX opraHH3aij.Mii. Tpe- 
I I0M KpblMBOJJCTpOM MO 
Hp<’AJiox<eHHK) H. n. Be- 
'ioiopoBa BHeApeno

iii.iiiic 50 BOAOCTpyH- 
III.IX yCTaHOBOK, KOTO- 
|ii.ii‘ coctoht H3 nacoca 
MlipKII cepiiii K HAH 
KM ii CTpyftnoro anna- 
pma - nijipoajieBaTopa 
i liapilOH KOHCTpyKUMH. 
Hli pncyHKe 17 noKaaan 
ufnniiii bha CTpyiiHoro 
iiiinapaTa, npeaiiasiia- 
■iciuioro AA5I CKBaxHii 
aiiiiMCTpoM 8, 10 h 12 
aioiiMOB. CTpyiiiibiii an- 
lllipaT COCTOHT H3 cAe- 
ayiOIUHX OCHOBHblX y3- 
,'iob: conjia 1, cxoaji- 
meiicfl nacTH — KOHijiy- 
topa 2, KaMepbi CMeme- 
iniii 3 h Aiiijxjiysopa 4, 
cocTOJimero 113 Tpex 
IIJiaBHO pacHinpfiiomHX- 
C51 yliaCTKOB.

Conjio M3roTOBjmeT’ 
CII H3 TBepAOH II B5I3KOft 
CiaAH C HOCACAVlOmcii 
TCpMHHeCKOft o6pa6oT- 
KOft IIJIH H3 6pOH3bI. Phc. 17. CTpyfiHbift annapaT CBap-
VroJi Konyca conjia Hofi kohctpykuhh:
40—50°. Ha KOHIie con- l-conjio; 2 - KOHcjiysop; 3 - KaMepa 

. „ cMemeHHfl; 4 — Aiicptpysop.
.’ia neooxoAHM npnMOH
nepexoA AJiHHoft 0,25
AiiaMerpa conjia, KOTopbift aoji/Kch 6biTb TinaTejibHO ot-
iiuiri(|)OBaii. Cohao otctoht ot HanaAa KaMepbi CMemeHiia 
na paccTOiiHHH l=\,2d[ h haotho BBepnyTO b niesAO. FIoa-
TCKailHe HO HAOCKOCTH COnpHKOCHOBeHHM c THe3AOM HeAO- 
nycTHMO. ripn c6opKe h npoTOHKe no KOHAyKTopy neo6xo- 
Aiimo o6ecnemiTb coocnocTb conAa h Aiicfxliysopa.

Koii({)y3op CAyiKHT AA5i nAaBHoro noABOAa noAcacbiBae- 
moi"i boami k pa6oieft KaMepe h AOAiKen iiMeTb njiaBHo cxo-
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jiom:
1 — u,eHTpo6e>KHbift Hacoc;
2 — naiiopHbift Tpy6onpoBOzi;
3 — sajiHBO'-iHbiii naTpydoic;
4 — BopoHKa; 5 — kotcji; 6 — 
nanopHbiii TpySonpOBO/i k 
CTpyfiHOMy annapaTy; 7 — bo- 
Aono,m>eMHbift TpyGonpoBOA-

AHiuyiocH 0opMy. KaMepa CMemeHiiH AOjiiKHa HMera njiaB- 
Hoe coeAHHeiiHe c KoniJiyaopoM h AocTaTOUHyio AJiHny. 
Ctchkh ee aojitkhbi Gbitb xopomo OTHijuiijiOBaHbi. AH^cjiy- 
3op COCTOHT H'3 TpeX HJiaBHO paCXOAHIUHXCH yuacTKOB: nep- 
Bbift c yrjioM KOHyca — 2°, BTopoft — 4° h Tperafi —13°. 
riepBbie ABa yuacTKa aojijkhbi Gbitb xopomo oTiujiH^OBanbi, 
nocjieAHHft MoxeT hmctb uepuoByio o6pa6oTKy.

OTpeaoiKTpySoupoBOAa, noABOAHmnft BOAy H3 CKBaJKHHbi 
k CTpyfiiioMy aunapaTy, AOJi^eu 6bira o6opyAOBan Bcacbi- 
BaiomHM KJiananoM. Bmccto KJiauana na noBepxnocra 3eM- 
jih y ueHTpo6e>KHoro nacoca mojkct 6bira ycTanoBjieu BaKy- 
yM-KOTeji (puc. 18). npn h3ahuhh BaKyyM-Korjia Bcacbi- 
BaiomHft KJianaii He nyjKeii n b CKBajKuue nojuiocraio 
OTcyTCTByiOT noABHiKHbie qac™, hto o6ecne'iHBaeT BbicoKyio 
SKcnuyaTauHOHHyio uaAeJKHOcra ycTanoBKH. Ha Tpy6e, uo- 
Aaioiueft k CTpyftnoMy annapaTy BOAy, ycTauaBJiHBaeTCii 
saABHJKKa. Hpou3BOAHTejibHocra h nanop cTpyftuoro auna- 
paTa AJia uacocoB 2K-6, 3K-9 h 3K-6 iiaxoAHTCH no Ta6jiu- 
ue 9, nojiyueHHoft ua ociioBaHHii pacueTOB H. H. Bejioao- 
pOBa no MeTOAHKe FI. H. KaMenesa [14].

AHaMeTpbi Tpy6 k CTpyftuoMy annapaTy uoA^upaioTCH b 
saBHCHMOCTH ot AnaMeTpa CKBaxiiu cJieAyioimie: ajih CKBa- 
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MdlHbl AHaMeTpOM 8 AIOHMOB — 150 H 100 MM; AJIH CKBa- 
HiiiHbi AnaMeTpoM 10 aiohmob — 200 h 125 mm; ajia CKBa- 
/hinibi AiiaMeTpoM 12 aiohmob — 250 h 150 mm.

T a 6 ji h u a 9

npOH3BOAHTeJlbHOCTb (a/CCK) BOJIOCTpyHHOH yCTHHOBKH
< I HJlp03JieBaT0p0M CBapHOH KOHCTpyKUHH HpH AHaMCTpaX CKBaJKHH 

8, 10 H 12 AIOMMOB

Hanop
H3A

JlHaMeTp CKBa>KHHbI, AIofiMbl

8 1 10 12

imcoca OCblO
Haco- TjiydHHa AiiHaMHHecKoro ypoBHH ot och nacoca, m

ca, m
20 30 40 20 40 20 30 40

2K-6 26 1,5 1,00 0,8 1,5 1,00 0,8 1,56 1,10 0,8
;n<-9 28 4,35 3,00 2,3 4,53 3,0 2,25 4,1 2,75 —
;ik-6 54 5,75 3,95 3,2 5,25 4,05 3,3 5,14 3,90 3,00

ripoH3BOAHTejibHOCTb ycTaHOBKH onpeAeJiaeTCfl cJieAyro- 
milM o6pa3OM. FlpeAnOJIOMHM, HTO H3 CKBaiKHHbl AtiaMeTpOM 
H AIOHMOB Hy>KHO HOAHflTb BOAy H3C0C0M 3I<-9 C IiaHOpOM 
niiA ocbio nacoca 28 m. B saBHCHMOcTH ot rjiySHHbi ahhh- 
Mii'iecKoro ypoBHH no Ta6jiHH,e onpeAeJineTCH npoiiSBOAH- 
TOJlbHOCTb. JIjIH AHHBMHHeCKOrO ypOBHfl 20 M np0H3B0AH- 
icJibiiocTb 6yAeT cocTaBJiHTb 4,35 a/cck. Pa3Mepbi cTpyiiiibix 
.lllliapaTOB B 3aBIHCHMOCTH OT MapKH HaCOCOB H TJiy^HHbl 
AiinaMHHiecKoro ypoBHH npHBeAenbi b Ta6jnme 10.

Oaho H3 Ba>KHbix npeiiMymecTB BOAOCTpyiiiibix ycTaHO- 
IIOK — 3TO B03M0JKH0CTb o6cJiy>KHBaTb OAHHM H,eHTpo6e>K- 
III.IM IiaCOCOM HeCKOJlbKO CKBa/KHH, B KOTOpblX CMOHTHpO- 
naiibi CTpyHHbie aninapaTbi. 3to oco6eHHo Ba/KHO, KorAa 
<a6op boam ocymecTBjiaeTCH H3 MajroAe6HTHbix ckb3>khh.

BoAOCTpyiiHbie ycTanoBKH namjiH HiHpoKoe pacnpocTpa- 
lielllie B CeJlbOKOM XO3flilCTBe MHOTHX CTpaH. Oco6eHHO 6ojlb- 
moe hhcjio BOAOCTpyiiHbix ycTanoBOK KaK no HOMeHKJiarype, 
iai< h no KOJiHHecTBy HpiiMeHfleTCfl b (pepMepcKiix xo3fliicT- 
nax CLUA. CTpyiinbiH annapaT b stiix ycTanoBKax hstotob- 
jicii H3 6poH.3bi. BoAonoA'beMHbie Tpy6bi — cTaJibiibie nejib- 
IIOTflHyTbie OlIHHKOBaHHbie. CoeAHHHTejIbHbie pe3b6OBbIe 
MyiJlTH H3TOTOBJieHbI H3 BblCOKOnpOHHOii CTajIH. npHMeHfle- 
Mi>ie b ycTaHOBKax oAHOCTyneHnaTbie h MHorocTyneHnaTbie 
HCHTpo6e>KHbie nacocbi hmciot ropH'3OHTajibHoe hjth BepTH- 
KajibHoe HcnojiHeHHe. npiiBOA HacocoB ocymecTBJifleTCfl ot 
•ijieKTpoABHraTejifl hjih nepes npncTaBKy c KJiHHOpeMeHHOH
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llt'peAa'iefi ot ABHraTeAH BHyTpeHnero cropaHHn. MnorocTy- 
Iti'ii'ia rbie nacocbi c npoMeiKyTOHHbrM ot6opom boah noTpe- 
fllllMlO npHMeHHIOTCH B yCTHHOBKaX AJIfl TJIiydHHbl BOAO- 
imaia'Ma cBbime 35 m. BoAOCTpyftHbie ycTanoBKH bmhoahh- 
iuicii 110 AByxJiHHefinoft H OAHOJiHHeftHofi cxeMaM. HeKOTOpbie 
hinn rpyKUHH ycTanoBOK ne hmciot odpaTHoro KJianana b 
ripyiiiiOM annapaTe, a ero pojib BbinojiHneT pacnpeAeJiH- 
H'lbHOe yCTpOIICTBO, CMOHTHpOBaHHOe na HeHTpoSexHOM 
Hin'oce. TaKaa KOHCTpyKiiHH HMeeT noBbinieHHyio OKcnjiya- 
laniioHiiyio HaAeiKHOCTb. BoAOCTpyftnbie ycTanoBKH b 3Ha- 
•III l'l'JIbHOlM KOJIHHeCTBe COeAHHHIOTCH C B0A0-B03AyiMHbIM 
|H' icpByapoM h CHCTeMoft ynpaBjieHHH, oSpaayn aBTOMaTH- 
mpoBaHHbie nneBiMaTHHecKHe nacocHbie ycTanoBKH. Boao- 

i ipyiinbie ycTaHOBKft SjiaroAaps bbicokoh SKcnjiyaTaiiHOH- 
in ni iiaAeiKHOCTH h npocTOTe KOHCTpyKHHfi aoajkhm SoJiee 
imipoKO BHeApsTbcn b B0A0cna6xeHHe.

O6beMHbie h MHepiAHOHHbie BOAono^beMHHKH

IIpHHHIin AeftCTBHH o6'b0MHbIX H3C0C0B 3a>KAI0naeTCH B 
iipeo6pa3OBaHHH SHeprHH ABHraTeJin b aneprHio nepeMe- 
maeMoft hchakocth, KOTOpoe ocymecTBJineTCH npn homohih 
nbi recHHTeAH — nopninn, BiiHTa, ra;3a n t. a. B saBHCHMOCTH 
III BHAa BblTeCHHTejIH o6T>eMHbie HaCOCbl MO/KHO pa3AeJI'MTb 
II,'1 IIOpiHH>eBbie, B KOTOpblX pa6oHHft OpraH-BblTeCHHTCAb 
(nopmeHb, nAyHscep, AHacjiparMa) coBepmaeT BO3BpaTHO-no- 

i ryiiaTeAbiioe ABHaseHHe; poTopiibie — c BpamaioniiiMCH 
pa6oHHM opraHOM (biiht, niecTepHH, nAacTHHbi h t. A.);na- 
COCbl 3aMemeHHH, B KOTOpblX BblTeCHHTeAeM CAy?KHT ra3, 
'iame Bcero c>KaTbifi B03Ayx.

riopuiHeBbie nacocbi. CxeMa nopniHeBoro nacoca noKa- 
lana na pncyHKe 19. nopmenb 1 b miAHHApe 2 cosep- 
maeT BO3BpaTiio-nocTynaTeAbHbie ABHMeHHH. OopineHb 
'ICpe3 HITOK 3 II KpHBOHIHHHO-HiaTyHHblfi M6X3HH3M 4 
cocAHHeH c ABiiraTeAeM. KpHBoniiinHO-maTyHHbift iMexaHH3M 
COCTOHT H3 KpHBOHIIina, 7K6CTK0 COeAHHeHHOTO C B3AOM 
ABHraTeAH hah TpaHCMnccHeft, niaTyna h noA3yHa, ckoab- 
aiunero b HenoABiiiKHbix HanpaBAHiomHX. IIpH abhjkchhh 
iiopuiHH BnpaBO BOAa no BcacbiBaiomeft Tpy6e 9 nepes Bca- 
cbiBaroniHft KAanan 8 nocTynaeT b hhahhap, a npn abhjkc- 
hiih nopniHH bacbo BOAa nepea HarHCTaTeAbHbifi KAanan 
7 — b HanopHbift Tpy6onpoBOA 5 h B03AymHbift KOAnaK 6. 
Bo3AyuiHbift KOAnaK CAyxHT a-ub yMeiibmeHHH BeAHHHiibi46
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Pnc. 19. CxeMa nopmneBoro nacoca (osepxy) n paGoqwe xapaicrepH- 
cthkii nopiiiHeBoro Hacoca T-30/15 (8HU3tj):

1 — nopiueHb; 2 — hhjihhap; 3— iutok; 4 — KpiiBOUinnHO-iuaTyHHbift MexaHH3M;
5 — HanopHbiii TpydoupoBoji; 6 — BO3AyuiHbift KOJinaK; 7 — narneTaTejibHbift KJia- 

nau; 8 — BcacbiBaioiiiHft KJianan; 9 — BcacbiBaioman TpySa.

nyjibcnpyiomero naBjieiiHH h paBHOMepHocra jiouaHH. B03- 
AyiHHHH KOJinaK ycTaHaBjiHBaeTCH, xora h peAKO, TaKHie h 
Ha BcacbiBaiomeM TpyfionpoBO/ie.

BejiHHiiHa noAanH nopuiHeBoro nacoca mojkct 6bira on- 
pejxejiena ksk oS-beM, paBHbift npoH3BeAeHHio njiomanH 
nopniHH F na xou nopniHM S h hhcjio o6opotob KpHBoniHna 
b MHiiyTy n. Hacoc, noaaioiiiHH iKHAKOcra oahh pa3 3a/i,BOH-
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iioii xoa nopiiiHH, nasbiBaeTCn nacocoM npocToro hjih oah- 
liiipnoro AeftcTBHH. FIocKOJibKy AeficTBHTejibHaa noAaHa 
MciibUie TeopeTHHecKofi bbhay BceB03M0>KHbix yTeneK, bm- 
AcJicHHH BO3Ayxa h t. a-, to nojiyueHHaH BejiiiHHHa noAami 
lie GyaeT yuHTbiBaTb o6i>eMHbie noTepji. AeficTBHTenbHaH 
lloAaua nopuiHeBoro iiacoca oAmiapHoro achctbhh paBHa:

Q^riosFS • n mPImuh, (12)
iac i]o6 — ofi'beMHbift k. n. a. Hacoca.

B Hacocax abohhoto achctbhh hhjihhap HMeeT ABe pa- 
6<>'ine nojioc™ ii ABe napbi iKJianaHOB. noAaia c yueTOM 
ii.ioinaAH HiTOKa f 6yAeT paBiia:

Q==t]o6 (2F — f)Sn m^muh. (13)
Kai< bhaho H3 npHBeAeHHbix cjiopMyA, peryjiHpoBaHHe no- 

Jl.1'111 M0>KeT OCymeCTBJIHTbCH B OCHOBHOM HyTCM H3M6HeHHH 
'incjia o6opoTOB (n) h xoAa nopmHH (S). FIpHHeM hhcjio 
()6opOTOB H3M6HHIOT, K3K HpaBHJIO, B CTOpOHy yMeHbHieHHH 
IIO cpaBHeHHIO C 3aB0ACKHMIi AaHIIbIM.il.

Hanop nopuiHeBoro nacoca CKnaAbiBaeTCH H3 Tex >kc 
cocraBJiHiomHX, hto ajih Apyrnx thhob HacocoB. B Ta6jiH- 
u,ax ii Ha xapaKTepncTHKax AaeTCH Hanop na BbixoAe ii3 Ha- 
coca. MaKciiMajibHo AonycTHMoe AaBJieuHe HarHeTaHHH on- 
peACJineTCH npoqHOCTbio AeTajiefi nacoca ii MomnocTbio 
ABnraTenH. C yBejiHHeHiieM AaBJieniiH HecKOJibKO yMeHbina- 
ctch noAaia, a cjieAOBaTejibiio, n BennnHHa k. n. a., no- 
ciiOJibKy yBejiiniHBaioTCH yTCTKH h yxyAiuaeTCH HanojiHeHiie 
iiiiAHHApa. Ha pncyiiKe 19 npHBeAena xapaKTepHCTHKa 
iijiyHJKepHoro nacoca T-30/15 (T — TpexuHJiHHApoBbifi; 
.<() — noAaua boabi b jw3/^; 15 — AaBJieiine HarHeTaHHH b 
kscIcm2) . HopniHeBbie nacocbi hmciot xecTKyio xapaKTe- 
piiCTHKy, hto ueHHo npn HcnojibiaoiBaHHH hx a-th nepeKauH- 
liamiH JKHAKOCTH C MeilHIOIHeHCH BH3KOCTBIO B 33BHCHM0CTH 
ot TeMnepaTypM. Kax bhaho 113 xapaKTepiiCTHKii npn ii3Me- 
iichhh nanopa, .noAaia nacoca npaKTHiecKH He H3MeHHeTCH. 
XapaKTepHCTHKH HaCOCOB T] — H(P) H T]0 — H(P) nOK33bI- 
naiOT, hto k. n. A- nacoca ocTaeTCH hoctohhhmm b niHpoKOM 
AiianasoHe H3MeHeiiHH nanopa. Oh cHHJKaeTcn jinuib npH 
bmcokhx h HH3KHX Hanopax. B nepBOM cjiyqae BBHAy yse- 
jiHHenHH 06'beMHbix noTepb, a bo btopom — b peayjibTaTe 
cjihihkom Majiofi nojresHofi pa6oTbi. FIoTpe6AHeMaH nacocoM 
MoniHOCTb N c yBejiHHeHiieM nanopa paBHOMepno B03pa- 
cTaeT. Bojibinoe npaKWiecKoe 3HaueHHe iimciot xapaKTepn-
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Pnc. 19. CxeMa nopuiHeBoro nacoca (eeepxy) n pa6oqne xapaKTepn 
cthkii nopniHeBoro Hacoca T-30/15 (6HU3tj)\

1 — nopiueHb; 2 — UHJihhap; 3 — ihtok; 4 — KpHBOiuunHO-iuaTyHHbift Mcxaun <m 
5 — HanopHbiii rpySonpoBOA; 6 — BO3,nyiuHbift KOJinaK; 7 — HarHeTaTejibHbifi k.i.i 

nau; 8—BcacbiBaioiiiHft KJianau; 9 — BcacbiBaiomaa Tpy6a.

nyjibcnpyioiuero AaBjienHfl h paBHOMepnocTH ,noAauH. B03- 
AymHbiH Ko/inaK y-CTaHaBjiHBaeTCH, xoth h peAKO, TaKMe 11 
na BcacbiBaiomeM TpySonpoBOAe.

BejiHHHna noAaiH nopiHHeBoro nacoca mo/kct Gbitb on- 
peAejiena k3k oS'beM, paBHbifi npoH3BeAeHHio njiomaAii 
riopinHn F na xoa nopniHH S h hhcjio ofSopoTOB KpHBoinnna 
b MHiiyTy n. Hacoc, no/iaiomHH jkhakoctb oahh pai3 3aABOH-
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■im inipillllii, n;i:n>iBaeTCH nacocoM npocroro hah oah- 
■m n'lii rliibi. IIocKOJibKy AeHCTBHTejibHan noAana

■ <<>< n ii|hni'iecKoii HBHAy BceBO3MO>KHbix yTeneK, bbi- 
Bhhh hin/iyxa n r. a-, to nojiyieHHaa BejiHHHHa noAanH 

fia' i V'IH i i>ib;iti> od-bCMiibie noTepn. AeHCTBHTeJibHaa 
■<i<i iiupiiiiicBoro nacoca OAHiiapHoro AeftcTBHH paBHa:

Q=t)o6/?‘S • n m3Imuh, (12)
Bmiui iiCibcMiibiii k. n. a. nacoca.
Bl ... ......... ABoiinoro AeftcTBHH hhjihhap HiMeeT ABe pa-
Hh iiojiocth ii ABe napbi iKJiananoB. FIoAana c yueTOM 
IhiH'* iii mroKa f CyAOT paBHa:

Q = t]o6 (2F—f)Sn m3!muh. (13)
I l'oi hii uio ii:i npiiBeAeHHbix (JiopMyA, peryjiHpoBaHHe no- 
■M M" l.' T OCyiHeCTBAHTbCH B OCHOBHOM nyTCM H3MCHeHHH

■ »>• "OopoTOB (n) H XOAa HOpmHH (S). FIpHHeM 'IHCAO 
K<ii.iii ikimciihiot, Kai< npaBHAO, b CTOpoHy yMeHbmeHHfl 
| ||lll|l||i'IIIIIO C 33B0ACKHMH AaHHblMH.
I ||oii"p nopiiineBoro nacoca cKAaAbiBaeTca H3 Tex /Ke 

■nn hihiihiix, 'ito aah Apyrnx thhob HacocoB. B TaSAH- 
II* n n.i xiipaKTepHCTHKax AaeTca nanop na BbixoAe H3 na-
■ < MiiuciiMaAbHO AonycTHMoe AaBAeiiHe HarneTaHHn on-

i'i npoiiiocTbio AeTaAefi nacoca h Mom,HOCTbio 
Miii .i. i.i yBeAH'ieHiieM AaBAeHHH hcckoabko yMenbina- 
|o ii" ui'ia, a cAeAOBaTeAbiio, h BeAiiiHHa k.h.a., no- 

i y \ ncJiii'iHBaiOTCH yTe'iKH h yxyAHiaeTCH HanOAHeHiie 
K..... ipn Ha pncyHKe 19 npHBeAena xapaKTepncTHKa
K|t....... nacoca T-3'0/15 (T — TpexiiHAHHApoBbiH;

iiioiii'ia BOAbi b m3Ih\ 15 — AaBAeiiHe HarHeTaHHn b 
ir/i " i I lopunieBbie nacocbi hmciot xecTKyio xapaKTe- 

tn >iii v. 'iro neiiHo npn HcnoAb3o:BaiiHii nx a.th nepeKaiH- 
Hllllll Ilill/IKOCTH C MeilHIOIIieHCH BH3KOCTBIO B 33BHCHM0CTH 
I |p*iiii pirrypbi. Kbk bhaho H3 xapaKTepiiCTHKH npn H3Me- 

C<miii iimiopa, .noAana nacoca npaKTHiecKH ne H3MenneTcn.
||........ •pm rnKH nacocoB t] — H(P) h y]0—H(P) noKasbi-
|hhii 'iio K.n.A. Hacoca ocTaeTcn nocTOHHHbiM b ninpoKOM 
jMhiui ....... . ii iMeiieiiHH nanopa. Oh cHHxiaeTCH AHuib npii
Mitikiix ii HH3KHX nanopax. B nepBOM cAyuae BBHAy yBe- 
Kiii nna ofibCMHbix noTepb, a bo btopom — b peayAbTaTe 
■jhnii"M M.i.ioii noAeanoft pafioTM. TIoTpe6AHeMaH nacocoM 
U«iiiiii<ii ii, N c yBeAHieiiHeM nanopa paBHOMepno B03pa- 
i im i l<ii.'ibinoe npaKTH'iecKoe 3Ha'ieiiHe hmciotxapaKTepn-
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Phc. 20. nopiiiHeBOH HiTaHroBbift Hacoc BypBo/i III:
a — o6miift bha: 1 — npneMHbifi Kjianan; 2 — awjihiiap nacoca; 3 — BouonoA'beM- 
Hafl Tpy6a; 4 — o6caAHan Tpy6a; 5 — Boanyinribift KOJinaK; 6 — BOAonoA'beMHan 
jie6eAKa; 7 — npHBOA c TpaHCMHCCHeft. 6 — HacocHaa qacib: 1 — BOAonoA'beMHan 
Tpy6a; 2— ujTaHra; 3— HarneTaTejibHbift Kjianan; 4—iiopmeHb; 5— ijhjihhap;

6 — mTbipb; 7 — BcacbiBaiomiift Kjianan; 8 — BcacbiBaiomHft naTpy6oK.

cthkh, Bbipa>KaioiUHe H3MeneHHe noAann boahi h KoacfxJiH- 
HHeHTa nojie3Horo achctbhh ot BaKyyMMeTpHnecKOH bbicotbi 
BcacbiBaiiHH. 3tii xapaKTepHCTHKH nojiynaiOT npn hoctohh- 
hom AaBJieHHH HarneTaHHH. Ohh hosbojihiot ycTanoBHTb 
MaKCHMajIbHO BO3M0>KH\TO BblCOTy BCaCblBaHHH HpH 33flaH- 
hom HHCJie oSopoTOB. Ah3jih3 yHHBepcajibHbix xapaKTepn- 
cthk nopmneBbix HacocoB HOKasbiBaeT, hto nyTeM H3Mene- 
hhh HHCJia odopOTOB moikho npH neoSxoflHMocTH peryjiH- 
poBaTb noAany b OoAbinoM Ananaaone 6e3 cHHJKeHHH k,h.a.
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II ccjibcKOM xo3HMCTBe aah noA'teMa boabi H3 Tpy6naTbix 
it liinxinbix koaoaucb b SKcnAyaTamiH HaxoAHTca p«A koh- 
f||i\hii.nii iHTanroBbix nopniHeBbix hhcocob. XapaKTepncTH- 
kll ItllCOCOB c npHBOAOM ot SAeKTpoABHraTeAH h ABHraTejisi 
||i\ipciniero cropaHHH npHBeAenbi b TaSjiHixe 11.

I• KiiH'iecKwe xapaKTepncniKH nopinneBbix uiTaHroBbix nacocoB

T a 6 ji n lj a 11

Mapna nacoca
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1111113,5 (abohhofo aeiicTBHn) 3,5 50 75 50 2,8
• lopoiiaH TexHHKa» (npocToro 

/H'llllUHH). yCTaHOUKII Bblliy- 3-10 Ao 100 75,92/45 35-40 7
iKlUIIICb Tpex MOAlKjHiKamift

il>\ pnoA-HI» (AH(|iij)epeHHHajib-
lluro AefiCTBHa) 4—10 70 92,145 40 6,5-10

1 >.'l 1 III (ABOHHOrO AeftCTBHSl) 8 60-100 92 40 10
|I,H IM 00 (oAHHapnoro aghct-

iiiiii) 4,5 100 92 25-40 7
• 1 iiiKi.i» 5—13 80-100 92,145 15-30 7

lla pHcyHKe 20 npi-iBeAeHa Han6oA,ee pacnpocTpaHeHHan 
KoiicrpyKHHH nopiiiHeBoro niTaHroBoro Hacoca «BypBOA-IIi». 
llopmcHb npoxoAHoro THna c HarHeTaTejibHbiM KJianaHOM, 
ii iicacbiBaioiHHH KJianan paicnojio»;eH b HenoABHXHOM K,op- 
liyce. BHyTpeHHHii AHaMei'p UHAHHApa MeHbme AHaMeTpa 
IIOAOnOA'beMHblX Tpy6, HTO ,nO3BOJI5ieT BbIHHM3Tb KJianaHbl 
Ajiii ocMOTpa 6e3 nojinoro AeMOHTa>Ka. YnjioTHeHHeM ,Me- 
IKJiy IIOpiHHeM H IIHAHHAPOM CJiy>KaT MaHJKeTbl HJIH KOAblia. 
llcacbiBaiomHH inaTpySoK cnaSxeH cjmAbTpoM. UlTanra coe- 
/Iiiiimct nopmeHb nacoca c KpiiBomHnHO-maTyHHbiM Mexa- 
nii iMOM. TpySuaTaa mTanra coctoiith3 OTAeAbHbix 3BenbeB, 
l oropbie coeAHHmoTcsi MycfiTaMH. B My^Tax HMeiOTCfi npo- 
pe III AJIH yCTaHOBKH HanpaBAHIOmHX pOAHKOB.

BoAonoA'beMHaa Ae6eAKa npeACTaBAsieT coSofi Mexa- 
iiii.'im, npeo6pasyioiHHH Bpam.aTeAbHoe ABiiHceHHe npiiBOA- 
iioro BaAa b npaMOAHHeHHoe BO3BpaTHO-nocTynaTeAbHoe 
AnniKeiiHe noAsyna, Ha kotopom yKpenAHeTCH hitok, cocah- 
iieniibiH co HiTaHraMii Hacoca. FIpH ABH/KeHim nopmHH bhh3 
iicacbiBaioiUHH KAanan saKpbiT h boas H3 nHAMHApa uepes 
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HarHeTaTejibHbift KJianan nocTynaeT b BOAonoA'beMHyio Tpy 
6y. npH abhjkchhh nopmHs BBepx 3aKpbiBaeTCH narHeTa- 
TejibHbiii KJianan, a nepes BcacbiBaiomHH npoHcxoAHT 3a- 
nojineHHe oS'beMa iiHAHHApa boaoh. JTah inojiyneHHa 6ojiee 
paBHOMepHoii noAanH HMieeTca njiyHXcep, KOTOpbin acjiht 
noAaBaeMMH o6i»eM boaki na abc hhcth thk, hto npn abii- 
xeHHH niTanrH BBepx b HanopHbiH Tpy6onpoBOA H3 nepe- 
xoahoh kopo6kh BbiTecHHeTca HOJiOBiiHa 3a6paiiHoro o6"be- 
Ma, a inpn abhxbhhh bhh3 — BTopan hoaobhh3. TaKHe na- 
cocbi HasbiBaiOTCH HacocaMH AH(J)(J)epeHH,HaAbHoro AeiicTBHH. 
HaMeneHHe BeAHHHHbi xoAa nopniHH nacoca AocTnraeTCH 
iiepecTaHOBKoii inajibnes b pa6olieii HiecTepne. UpHBOA Jie- 
6cakh ocymecTBJiHeTCH naiiie Bcero ot njiO'CKopeMeHHoii 
nepeAann. .Tasi nepeBOAa peMHn c xojioctoto hikhb3 na pa- 
6ohhh npeAycMOTpeno ycTpoiicTBO, cocTOnmee H3 peiiKH c 
nepeBOAHOii bhakoh. BAaroAapa TpaHCMiiccHH h cMCHHbiM 
HIKH'BaM MOHiHO peryAIipOBaTb HII'CAO o6opOTOB. IlpHBOA 
Ae6eAKH ocymecTBAneTcii KaK ot 3AeKTpoABHraTeAH, TaK h 
ABHraTeAH BHyTpeHnero cropaHHA.

OaHOH H3 nO'CAeAHHx KOHCTpyKHHH HBAHeTCH HITaHFO- 
Bbiii nopniHeBOH nacoc «BaKbi», KOTOpbiii cosahh na ochobc 
ycTanoBKH «BypBOA-IH». Oco66hhocth SToii ycTanoBKH 3a- 
KAioqaiOTCH b CAeAyiomeM: koaohhbi niTanr ypaBHOBemiiBa- 
iotch rpyiaaMH, ycTaHOBAenHbiMH ah6o na KpHBoniHne, ah6o 
noABemeHHbiMH ik rpyso'BbiM KanaraM; noBepxnocTHan qacTb 
ycTanoBKH MoiKeT dbiTb coeAHHena c noA3e.MHoii qacTbio 
o6opyAOBaHHH Aio6oro BHAa; saKpbiTbiii peAyKTop yKOM- 
nAeKTOBan imecTepHHMH c saiienAeHHeM Hobhkob3; MOAep- 
HH3HpoBaHbi Bce y3Abi ycTanoBKii. BapnaHT ycTanoBKH «Ba- 
Kbl» C HpHMeHeHHeM HOAblX HITaHT H03B0AHeT OTKaSaTbCH 
OT HaCOCHO-IKOMnpeCCOpH'blX Tpy6 H TCM CaMblM COKpaTHTb 
MeraAAoeMKOCTb Hacoca na 50—60%. B stom cAynae npeA- 
CTa'BAHeTCH B03M0X<HbIM npOHBBOAHTb 06paTHyK) npOMblBKy 
CKBaiKHH 6e3 noAbeMa noA3eMHoro o6opyAOBaiiHA.

FIopHiHeBbie nacocbi ^AaroAapn cbohm KOHCTpyKTHBHMM 
OCO‘6eHHOCTHM XOpOIHO COCAHHHIOTCA C BeTpOABHTHTeAAMH. 
B HacTOHiixee BpeMfl cosAan pHA pa6oTOcnoco6Hbix kohct- 
pyKiiHH BeTpoHacocHbix arperaTOB. FIpHMepoM thkhx 
ycTaHOBOK CAyiKaT TBM-3 c nopnineBbiM HacocoM 
HFI-95 h TB-8 c nopniHeBbiM nacocoM 1111-102. Berpo- 
HacocHbiii arperaT TBM-3 npeAHasHaneH ajih noAT>eMa 
BOAbl H3 maXTHblX KOAOAUeB rAy6HHoii AO 30 m npn no- 
A.aqe boabi 2 c nepeKaHKoii BOAbi b BOAOiianopHyio 
6amino iiah nenocpeACTBeiiHo noTpe6iiTeAio. BeTponacoc-
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Phc. 21. JlHa4)parMeHHbift na- 
coc AH-50M:

a — cxeMa ycTHHOBKn: 1 — saji; 
2 — iiiaTyn; 3 — nopmeHb; 4—iih- 
jiiiHAp: 5 — Tpy6a nmponpHBOAa; 
fi — padoHHft opran; 7 —ycTpoiiCTBO 
ftjlR cnycKa boam; 8— BO3AyuiHbift 
KojinaK; 9 — HanopHbiii TpyConpoBOA. 
n padoHHH opran: 1 — narneTa- 
Ti'JibHbift naTpydoK; 2 — KOpnyc; 3 — 
iiniiieTaTeJibHbift KJianan; 4 — Kopnyc 
KJiHiiana; 5 — Tpy6a; 6 — AHacfrparMa; 
/ • pe3HHOBbie njiacTHHbi; 8 — Bca- 

cuiBaioiHHft KJianan; 9 — ceTKa.

iibie arperaTbi Tnna TB-8 
MOryT npHMeHHTbCH flJIH 
nofl'beMa Bo#bi H3 Tpy6ua- 
ibix KOJioAijeB rjiy6HHOH 
AO 100 m npn noAaue boabi 
4,9 m3/<c. J],ah nepeKaq- 
kii ne6ojibmoro koahucct- 
na boabi ao 0,5 A/ceK npn 
nanopax ao 30 m npnwe- 
iihiotch nopniHeBbie naco- 
Cbl C pyHHblM IipHBOAOM 
•Iiina BKP, BHP H XHP. 
I IcpBbie ABa THHa HaCOCOB 
lipiIMCHHIOTCH AJIH HOAalIIl 
IIOAbl 113 6JIH3KO paCHOAO- 
IKCHHblX nOBepXHOCTHblX 
IIOAOIICTOHHHKOB II HMCIOT 
HblCOTy BCaCblBaHHH ao5ju, 
a B riacoce /KHP-l Kopnyc 
I' IIOpIUHeM MOJKeT OTCO- 
CAHHHTbCH OT KOAOHKH H 
ycTaiiaBAiiBaTbCH na rAy- 
fnine ao 30 m.

O6IH.HMH KOHCTpyKTHB- 
llblMH HeAOCTaTKaMH noprn- 
nenbix nacocoB hbahiotch: 
nia'iHTeAbHan MeTaAAoeM- 
KOCTb, HepaBHOMepHOCTb 
iiiiAami h AaBAeHHH, mi3- 
h.l!l 3KCnAyaTaHH0HH3H 
naAe>KHocTb, o6ycAOBAeHiiaH B OCHOBHOM O^pblBOM HITaHT
II II3HOCOM nOpHIHeBblX MaHHteT.

JlHacJiparMeHHbie nacocbi. 3th Hacocbi HaniAH npiiMe- 
lieillie AAH OTKaiKII BOAbl II3 KOTAOBaHOB npu CTpOHTeAbCTBe
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H nOAara BOAM H3 OTKpblTblX HCTOHHHKOB. H3 KOHCTpyK- 
hhh AHatjiparMeHHbix HacocoB /yia noA'beMa boabi H3 ko- 
jioAueB sacjiyxHBaeT BHHMaHHH nacoc MapKH 7XH-5OM.

JlHacjiparMeHHbiH Hacoc AH-50M (pnc. 21) npeAHasna- 
iien ajih paiSoTbi b cKBa>KHHax AnaMeTpOM ne MeHee 6 Aioft- 
mob h maxTHbix KOJioAuax npn BbicoTe noAT>eMa boam ao 
50 m. Hacoc coctoht H3 nyjibcaTopa c npHBOAOM, KOTopbie 
pacnoJiaraiOTCH Ha noBepxnocTH scmjih, paSonero opraHa, 
norpy>KeHHoro noA AHHaMHuecKHft ypoBeHb b boaohctohhhk, 
h ciicTeMbi TpySonpoBOAOB. KoJieHnaTbiH Baji 1 nyjibcaTopa 
uepe3 KJiHHopeMeHHyio nepeAaqy h peAyKTop nojiynaer 
BpameHHe ot SJieKTpoABHraTejiH hjih ABHraTejia BHyrpeH- 
nero cropaHHH. nopmeHb nyjibcaTopa 3 maryHOM 2 CBJisan 
c KOJieHHaTMM BajiOM h coBepuiaeT BO3BpaTHO-nocTyna- 
TeJIbHbie ABHJKCHHH B HHJIHHApe 4, 3anOJIH6HHOM JKHAKO- 
CTbio. FlepeMeHHoe AaBJieHHe jkhakocth b Tpyde riiAponpH- 
BOAa 5 nepeAaeTCH AHacjiparMe padouero oprana.

PaSouHH opran nacoca ZIH-50M coctoiit H3 Kopnyca 2, 
b KOTopoM pacnojiO/KeiiM BcacbiBaiomHH 8 h HarneTaTejib- 
hmh 3 KJianaHbi, opefipeHHan Tpy6a 5 h neTbipe pe3HHOBbie 
AMacjiparMbi 6. K Kopnycy HarHeraTejibHoro KJianana 4 
npHcoeAHHeH HarHeTaTejibHbiH naTpy6oK 1, a bo 4>JiaHu.e 
Kopnyca HMeeTca OTBepcTiie c pe3b6oii, qepes KOTOpoe pa- 
6ohhh opraH coeAHHHeTca c THAponpHBOAOM.

Hacoc pa6oTaeT cjieAyiomHM o6pa30M. npH ABHiKeHHH 
nopniHH nyjibcaropa bhhs HMnyjibc AaBjieiiHs nepeAaeTca 
AHa(})parMe, h ona BAaBJiHBaeTCH b na3bi ope6peHHoii 
Tpy6bi.

BoAa H3 Kopnyca ope6peHHoii Tpy6bi nepe3 HaraeTa- 
TejibHbift KJianan BbiAaBJiHBaeTcn b HanopHbift rpy6onpo- 
boa. npH abhjkchhh nopmHH nyjibcaropa BBepx AaBJieHHe 
Ha AHatjiparMy yMeHbmaeTcn, h ona saiiHMaeT nepBona- 
qajibHoe nojioxceHHe. B hojiocth ope6peHHofi Tpy6bi AaBjie- 
HHe noHH3HTCH, pe3HHOBbie njiacTHHbi 7 BcacMBaioiiiero 
KJianana 8 OTorayTcsi, h BOAa H3 BOAOHCTOHHHKa nepe3 
ceTKy 9 nocTynHT b Kopnyc pa6onero oprana. FlocJie hobm- 
ureHHfl AaBjieHHM b raAponpHBOAe AHa(|)parMa bhobb 6yAei 
HaraeTaTb BOAy b HanopHbift Tpy6oripoBOA.

Tpy6a raAponpHBOAa HMeeT AnaMerp P/2" h sanojiHH- 
eTca BOAofi, KpoMe nyjibcaropa h Bepxneft uacra Tpy6bi — 
5—6 m, Koropbie sanojiHeHbi BepeTeHHbiM mhcjiom hjih Mac- 
jiom MapKii AMT. Macjio b nyjibcarope n Bepxneft uacra 
Tpy6bi THAponpHBOAa hco6xoahmo a-th npeAoxpaneHHH ch- 
CTeMbl OT 33Mep3aHH5I.
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||.i nanopHOM TpySonpoBone ycTanaBAHBaeTCH ycTpofi- 
riiio ajih cnycKa boabi 7 npn ocTanoBKe nacoca n bo3- 
■i\ iiiiii.li'i KOJinaK 8 aah CTAaacHBaHHH nyjibcaiiHH HOTOKa 
im,’li.i.

IhlHOpHblH TpySonpOBOA BblHOAHHeTCH H3 nOJIHSTHJie- 
IIIIIII.IX HJIH CTa'JIbHblX Tp\’6 AHaMCTpOM 1", KOTOpbie XOMy- 
HIMII COeAHHHIOTCH C TpySoft THApOnpHBOAa.

llyjibcaTop, AeTajiH KOToporo 3aHMCTBOBaHbi ot abh- 
b«T(“j|>i /V37M, ycTanaBJiHBaeTCH Ha paMy, npoHHO saKpen- 
,-iriiiiyio na (JjyHflaMeHTe. Ha OTjjeJibHOM (JiyHAaMeHTe ycTa- 
nnii niBaeTca ABHraTeAb, KOTopbift coeAHHHeTCH c nyAbca- 
iii|n>M KAHHopeMeHHoft nepeAaneft.

JliiatfjparMeHHbiii nacoc /[H-50M odecnemiBaeT noAauy 
2 3 3(3/<i npH nanope ao 50 m h k.h.a. 0,3. Bec KOMnAeKTa 
lliicuca 750 kz. BbinycK hhcocob hpohsboahtch Mahkcht- 
ii-iiM 33BOAOM «CeAbMani». YcTaHOBKH JIH-50M ycneniHo 
»i.i luiyaTHpyioTCH b ycAOBHnx iiacr6HinHoro BOAOCHa6xe- 
miii IleAOCTaTKOM nacoca hbahctch cAOJKHOCTb MOHTanca
II IIOBblineHHbie Tpe6OBaHHH K TepMeTHMHOCTH THApOnpH- 
IKIJlll.

OftbeMHbie poTOpHbie Hacocbi. Pa6owft opran othx na- 
roi'on icoBepmaeT ne B03BpaTH0-nocTynaTeAbHoe abhjkc- 
iiiii', a BpamaTeAbHoe. 3to hosboahct oTKaaaTbcn ot Kpn- 
m>iiiniiiio-iiiaTyHHoro MexaHH3Ma, a CAeAOBaTeAbHO, 3na- 
•llllCJlbllO ynpOCTHTb KOHCTpyKUHIO.

BmiTOBbie nacocbi iian6oAee pacnpocTpaneHHbift bha 
poropiibix nacocoB, o6AaAarc>T cymecTBeHHbiMH npeHMy- 
llll'l IBaMH no CpaBHeHHK) C nOpniHCBblMH HacocaMH. Ohh 
oOi'ciieMHBaiOT paBHOMepHyio noAany, npHqeM xaparcrepH- 
i iiikh BHHTOBoro Hacoca Q — H aHaAornnHa xaparcrepH- 
i iiikc nopmHeBoro nacoca. 3th nacocbi MoryT pa3BHBaTb 
IH.ICOKHC AaBACHHH, HMeiOT 6oAbIHVIO BblCOTy BCaCblBaHHH, 
NlilCOKHH KOSCjllJlHHHeHT nOAe3HOTO AefiCTBHH H CpaBHHTeAb- 
IIO lipOCTbl no KOHCTpyKHHH. BllHTOBbie HaCOCbl pa6oTarc>T 
hllK lia MHCTOft BOAe, T3K H Ha 3arpH3HeHHbIX 7KHAK0CTHX c
III ,'IIO'ieHHeM B3B6CH.

BmiTOBbie nacocbi HMeiOT cAeAyionjHe ocHOBiibie y3Abi: 
l opiiyc nacoca 1, o6oftMy 2, biiht 3, inapHHp iiah QKcueHTpn-
i niiyio MycJiTy 4 (pnc. 22). IUar BHHTOBoft noBepxHOCTii 
oGoiiMbi T paBen yABoeHHOMy rnary pa^onero BHHTa.

Biiht, Bpamancb b o6oftMe, KOTopan iiMeeT npotJniAiipo- 
naniiyio noBepxHOCTb, co3AaeT saMKiiyTbie hoaocth h nepe- 
MclHaeT IKHAKOCTb B C00TB6TCTBHH C IHarOM. nOAa>ia BHH
ii >iioro nacoca 33bhcht ot 06'beMa 3aMKHyTbix noAocTeft,
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Pnc. 22. Bhhtoboh nacoc 1BB-1,6/16:
1—Kopnyc nacoca; 2 — otfofiMa; 3— bhht; 4-3Kcu.cn 

TpHKOBaa My4)Ta; 5 — 3JieKTpoABiiraTejib.

oSpaaoBaHHbix b eAHHHiiy BpeMemi. Hpii 
yCTaHOBHBHieMCH BpameHHH BHHTa JKHA- 
KOCTb ABHXCeTCH C HOCTOHHHOH CKOpOCTblO. 
npH nepeMemeHHH jkhakocth b saMKHy- 
tbix nojiocTMX nanop noBbimaeTca n na bu- 
xoAe paBen MaKCiiMajibnoii BejimiiiHe.

JIioQoe nonepenHoe ceneHHe bhhth, 
nepneHAHKyjinpHoe ocii BpameHHH, hbjihct- 
ca KpyroM, a iieHTpbi sthx KpyroB jichot 
na BIIHTOBOH JIHHHH, OCb KOTOpOH flBJIfleT- 
Cfl OCbK) BpameilHH BIIHTa. PaCCTOHHIie 
peHTpa nonepenHoro ceneHHH BHHTa ot 
OCH BpameHHH HaSblBaeTCH 3KCH,eHTpHCH- 
tctom. CenenneM BHyTpeHHeii hojiocth 
o6oilMbI flBJIfleTCfl OBajI, COCTOHIIIHH H3 AByX 
noJiyoKpyjKHOCTefi, coeAHHeHiibix o6hihmh 
KacaTejibHHMH. PaccTosiHHe Me>KAy ueHT- 
paMH nojiyoKpyainocTeii paBHo neTbipeM 
SKCIieHTpHCHTeTaM.

Hpn BpameiiHii bhht coBepmaeT cjioik- 
Hoe njiaHeTapnoe #BH>KeHHe, cocTOHiu.ee H3 
BpameuHH BHHTa BOKpyr co6ctbchhoh och 
h BpameuHH BHHTa no op6HTe c paAHycoM, 
paBHblM 3KCII,eHTpHCHTeTy BHHTa.

BHHTOBbie nacocbi o6jiaAaroT bbicokoh 
HSHOcoycTOHHHBocTbio npH nepeKaqKe /KHA' 
kocth, coAepJKaiueii MexanHnecKHe npHMe- 
CH. 3t0 o61>HCHaeTCfl TeM, UTO OCHOBHafl 
Macca xiiakocth nepeKaHHBaeTCfl, MiiHyfl 
AHHHK) KOHTaKTa 060HMbI H BHHTa, Ta >Ke 
uacTb, KOTopaa BAaBjiHBaeTca b o6oiiMy, b 
0CH0BH0M T3K>Ke BblHOCHTCH H3 IiaCOCa HO- 
TOKOM HCHAKOCTH.

PIoAaua oAHOBiiHTOBbix nacocoB onpe- 
AejineTcn no (JiopMyjie:

Q==Tloij AeDTn M3/ceK, (14)

FAe l]05 — 06-beMHbIH K03(|)(J)HUHeHT nOAe3HOTO AeftCTBHfl;
e — aKcueHTpHCHTeT, m;
D —AHaMeTp ceueHHH bhhth, m;

3Kcu.cn
cocTOHiu.ee


T — mar bhhtobom noBepxHocTH ooohmbi, m\
n — hhcjio oSopoTOB b ceKyHAy.

Hpil CHHJKeHHH HHCJia O'6opOTOB C tl ftO /lb Hpil H6H3MeH- 
iiom aaBJieiiHH HarHeTaiiiiH Bejiimi-iHa noAami c Q yMeiib- 
maeTCH ao Qi, KOTopaa opneHTHpOBOHHo mojkct Shtb onpe- 
ACJiena no (JiopMyjie:

Q n r
Qi =----------- 1 — (1 — T]o)

T]0 «11-

n

ni
(15)

CorjiacHo rOCT 10057 — 62, HopMajibiibiii p«A oaho- 
miHTOBbix HacocoB c noAaneii Q = 0,3—40 m3/u h asb- 
.'ieniiCM narHeTainiH ao 
25 KZC/CM2 C OAIIO33XOA- 
IIUM BHHTOM II AByx3a- 
xOAHoii o6ohmoh aojijkch 
iiMeTb cjieAyiomee o6o3iia- 
'ieiiHe: 1 Ba/6; rAe 1 B — 
oahobhhtoboh, a — OKpyr- 
jieiiHoe snaneiine noAanH b 
JiHTpax na 100 odopoTOB 
BiniTa, 6 — AaBjieHHe na- 
HICTaHHH B KZC/CM2. IIpH- 
Mep o6o3Haqeiiiia oahobiih- 
toboto tiacoca c noAaneii 
16 m3/h npn 1450 o6/muh 
n AaBJieiniH HarHeTaHiin 
10 kzc/cm2 — 1B 20/10. B 
HCKOTOpblX 0603HaHeHHHX 
nocjie 6yKBbi B ct3bhtch 
AonojiHHTejibHan 6yKBa, ko- 
Topaa noAHepKiiBaeT oco- 
OeimocTH ycTaHOBKH. Ha- 
npiiMep, 3 — c npiiBOAOM 
ot 3JieKTpoABHraTeAH, 
Jl — ABiiraTejiH BHyTpen- 
nero cropaiiHH, B—TOJibKo 
AAH BOAbl. rioMIIMO 060- 
anaueHHH TOCT, cymecT- 
iiyeT h pnA Apyrnx o6o3Ha- 
'ieniiii. TaK, ropii3OHTajib- 
Hblie BHHTOBbie Hacocbl HMe- 

iot o6o3HaqeHHH BH-Q-H, 
i'Ae BH — BmiTOBoii nacoc, 
Q — noAana boabi b m3/h ii 

Phc. 123. Bhhtoboh BOAonoA'b- 
eminK 1B-20/3:

1 — CT>eMHbiH npHBOA c pe,uyKTOpoM; 
2—TpaHCMHCCHOHHbie TpyObi; 3—npn- 
BOAHofi Baji; 4 — nacoc; 5 — cjiHBiioe 
ycTpoftcTBo; 6 — BOAOHanopnaH Tpy- 
6a; 7 — BOAopaaGopHbift naTpy6oK.
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H — Hanop, pasBHBaeMbift HacocoM, bm. B HacT0flin.ee Bpe- 
Mfl b OKcnjiyaTaiiHn HaxoAflTCfl bhhtobmc ropH3OHTajibHbie 
Hacocbi HB-18-30, BH-5-30 h ap- KoncTpyKTHBHafl komho- 
HOBKa norpyjKHbix ycTanoBOK c bhhtobbim nacocoM anajio- 
rHHHa ycTanoBKaM c neHTpo6e>KHbiMH nacocaMH. XIjih noflb- 
eMa BOAbi H3 maxTHbix h TpydnaTbix kojioahcb BbinycKaeT- 
ch pnA ycTanoBOK bhhtobbix nacocoB KaK c noBepxiiocTHbiMii 
ABHraTeAHMH, TaK h c norpy>KHbiMH.

B ceJibCK0X03flHCTBeHH0M B0A0CHa6>KeHHH ycneuuio 
SKCHAyaTHpyiOTCfl BHHTOBbie BOAOUOA'bCMHHKH BaTaftCKOFl) 
peMOHTHo-MexaHHnecKoro 3aB0Aa. OAHa H3 KOHCTpyKUHii 
BOAonoA'beMHHKa 1B-20/3 npnBeAeHa na pncyHKe 23 
BoAonoAT>eMHHK MOJKeT coeAHHATbCfl c SAeKTpoABHraTejieM 
(B3), ABHraTeAeM BnyTpeHHero cropaHHH «ApyH<6a» (B/I) 
HJIH KOHHblM UpHBOAOM. OcO'6eHHOCTbIO 3THX BOAOUOA'BeM • 
HHKOB HBJIfleTCH H3MeH6HHOe COOTHOHieHHe SKCUeHTpHCHTe- 
Ta K AHaMeTpy BHHTa H HeKOTOpbie KOHCTpyKTHBHbie yco- 
BepmencTBOBaHHfl, no3BOAHBiuue cosAaTb thxoxoahmh Ha- 
coc c ne3HanHTeJibHbiMH ra6apHTaMH npn K.n.A. 0,6—0,7.

YCTaHOBKa COCTOHT H3 CACAyiOIHHX OCHOBHbLX y3AOB. 
c'beMHoro npHBOAa c peAyKTOpoM 1, koaohhm TpancMHc- 
chohhmx Tpy6 2, npHBOAHOro BaAa 3, bhhtoboto nacoca 4, 
CAHBnoro ycTpoiiCTBa 5, BOAonanopHOH Tpy6bi 6, BOAopaa- 
6opnoro narpy^Ka 7. j2,BH>KeHiie ot npHBOAa uepe3 BaA, 
KOTOpbiH BpaiuaeTCfl b pesHHOBbix HOAiHHiiHHKax, nepeAa- 
eicfl BHHTOBOMy nacocy. Bhhtoboii Hacoc COCTOHT: H3 BHH- 
ra 8, o6ohmm 9, Kopnyca 10, o6paTHoro KAanana 11 h Bca- 
cbiBaiomero narpy6Ka c (Jjhabtpom 12. Bhiit naooca oaho- 
33XOAHMH, AeBblft C OKCIieHTpHCHTeTOM 10,8 MM H HiarOM 
72 mm. O6paTHbiH KAanan yAep>KHBaeT BOAy b Tpy6ax 
HHxe cahbhoto ycTpoftcTBa, ueM npeAoxpanfleT pe3HHOBbie 
hoauihhhhkh ot pa6oTbi «Bcyxyio». XJah o6ecneqeHHH 6ec- 
nepe6oftHoft pa>6oTbi BOAonoA'beMHHKa b 3HMnee BpeMA Ha 
EOAOHanopHoft Tpy6e hhxc ypoBHfl npoMepaaHHfl rpyHTa 
MOHTHpyeTCfl CAHBHOe yCTpOIICTBO 5, Hepe3 KOTOpOe Bbl- 
nycKaeTCH BOAa npH ocTanoBKe Hacoca.

BHHTOBbie BOAOIIOA'beMHHKH BaTaftCKOTO 33BOAa xopo- 
uio 3apeKOMeuAOBaAH ce6fl b pasAHHHbix 3KcnAyaTauH0H- 
HblX yCAOBHHX HpH FOAOBOM KOACOaHHH TCMnepaTypbl OT 
+ 40°C ao — 40°C. npocTOTa MOHTa>Ka h AeMOHTaxa upH- 
BOAa h ero MaAbift Bec hosboahiot HcnoAb3OBaTb oahh 
ABHrareAb AAfl o6cAy>KHBaHHH HeCKOAbKHX BOAOnOA'beMHMX 
ycTauoBOK. 3th BOAonoA'beMHHKH co3AaiOT nanop ao 40 m 
npu iiOAaue boam 1,0 Ji/ceK h sarparax aueprHH 1,7 kbt.
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B|i<< i<> oCiopoTOB npnBOAHoro Ba/ia ot 300 «o 900 b muh. 
| . nacociioro arperara «o 300 kz.

K miHTOBbiM nacocaM c norpyxHbiM ojieKTpoABnrare- 
■flu. npnMenaeMbim b oeAbCKoxosflftcTBeHHOM BOAOcnaSxe- 
Kim. oihochtch ycTanoBKa 1BB-1,6/16, npeAHa3HaHeHHan 

H iu iioAonojTbeMa H3 TpySxaTbix kojioaucb (pnc. 22).
K HMiiJieKTyiom.ee o6opyAOBaHne ycTanoBKH bhhtobofo 

hniix a IBB-1,6/16 aHajiorHHiio oSopyAOBaHHio norpyjKiibix 
E> III poClOJKHblX HaCOCOB 3L(B H COCTOHT 113 KOJIOHHbl BOA'O- 
K(i;i bcMHbix Tpy6, TOKonoABOAHmero Ka6eAfl, onopHofi hah- 
■M, craHUHH ynpaBAeHHfl, KOAena c (JiAaHiieM, TpexxoAOBO- 

iii xpaiia h MaHOMeTpa. HonoAHHTeAbHbiM sAeMeHTOM yc- 
IhllOIIKH HBAfleTCfl HpeAOXpaHHTeAbHblfi KAanaH, KOTOpblfi 
pin iioAaraeTCH b HiuKHeft Tpy6e. Heo6xoAHMOCTb npeAox- 
|i<iiinreAbHoro KAanana o6ycAOBAeHa aaniHTOfi Hacoca h 
Ho ioiioA'beMHbix Tpy6 ot noBbimeHHoro AaBAenHfl.

Ilacoc npeAHasHaaeH <AAfl noAT>eMa boam H3 Tpy6aaTbix 
|to.i<>AneB c AnaMeTpOM o6caAHoft koaohhbi ne Menee 5 
iiioiiMOB. HaAHAHe MexaHHuecKHX npHMeceft b boac Aonyc- 
haricfl ao p,2% no Becy.

Ilacocnafl nacTb norpy>KHoro arperara coctoht H3 ro- 
jiobkh c o6paTHbiM KAanaHOM, o6oftMbi pa6oqero BHHTa, 
iih umeHHoro c npoMejKyTOHHbiM BajioM nocpeACTBOM sk- 
i iii'HTpHKOBoft MyifiTbi h ApyrHX AeTaAeft. O6ofiMa npeA- 
i laiiAHeT co6ofi craAbHofi hhahhap AnaMeTpOM 2 Aiofi'Ma, 
hiiyrpb KOToporo TenAoxHMHnecKHM choco6om BBapena 
pl'llina C AByX3axOAHOfi BHHTOBOft nOBepXHOCTbK). OKCireH- 
ipiiKOBafl MycjjTa no3BOAfleT BHHTy pacnoAaraTbCfl coocho 
c npHBOAHbiM BaAOM. Bce y3Abi Hacoca pa6oraioT b nepe- 
MI'lHBaeMOft JKHAKOCTH, KOTOpafl 'OAHOBpeMeHHO HBAfleTCfl 
II CMa3KOft, HOCKOAbKy OCHOBHbie AeraAii o6pe3HHeHHbie. 
Ilbime noAniHnHHKOB HMeeTCH 0Tpa>KaTeAb, KOTopbift npe- 
IDITCTByeT npOHHKHOBCHHIO MexaHHHecKHx npHMeceft B no- 
JIOCTb OnOpHblX nOAHIHHHHKOB H FHApOAHHaMHHeCKOfi HflTbl.

Pa6oHHfi bhht nacoca CTaAbHofi, AHaMeTpOM 25,7 mm, 
<>AiiO3axoAHbifi, npaBoro BpameHHfl, c maroM t = 44 mm. 
Pafioflafl nacTb BHHTa AAiiHoft 465 mm xpoMHpoBana. Toji- 
mmia CA0H XpOMHpOBaHHOft n'OBepXHOCTH 100—120 MK.

riocKOAbKy b Hacoce npHMeneHa caMOCTOHTeAbHafl oce- 
i asi onopa, 3HaHHTeAbHo paarpyjKena onopa npHBOAHoro 
jJieKTpoABiiraTeAH ot oceBbix cha, hto no3BOAHeT SKcnAya- 
nipoBaTb arperaT npn bmcokhx Hanopax.

BaA Hacoca c aneKTpoABHrareAeM coeAHHHeTCH noA- 
HpyjKHHeHHOH TOpHOBOfi KOC03y6ofi MyijlTOfi OAHOCTOpOH-
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Phc. 24. PaOonne xapaKTepncTiiKH nacoca 
1BB-1,6/16.

Hero AeficTBHH. HaJiHnne TaKofi mv^tbi oSAernaeT 3anycK 
arperaTa npn CAynafiHbix AonojiHHTeJibHbix conpoTHBAeHHHx 
h npeAOTBpamaeT noBpe>KAeHHe paSoneft napbi npn sanyc- 
Ke ojieKTpoABiiraTeJin b oSpaTHyio CTOpony.

B KanecTBe ABHraTeAn b ycTanoBKe npHMeHen norpy>K- 
Hoft 3JieKTpOABHraTejib H3/I,B-2,8-114.

Me>KpeMOHTHbifi nepnoA pafioTbi ycTaHOBKH IBB-1,6/16 
cocTaBJiaeT 3500—4000 uac. Pa6oqaa xapaKTepncTHKa na- 
coca npHBeAena na pncyHKe 24, rAe T]a — K03(|)(|)HH,HeHT 
noAesHoro AeftcTBHH nacocHoro arperaTa, r]H — KoacjxJiHim- 
eirr noAe3Horo AeficTBHn Hacoca.

B OTenecTBeHHOM ceAbCKoxosaficTBenHOM BOAOCHaOxce- 
hhh HamAH HeKOTopoe npHMeneHHe norpy>KHbie bhhtobbic 
nacocbi qexocAOBaiiKoft <|)HpMbi Sigma. Hpii Hanope 50 m 
ohh oSecnenHBaiOT noAany 1 JifceK n arperaTiipyiOTCH c no- 
rpyxHbiM SAeKTpoABHraTeAeM MoniHocTbio 1 kbt. Kohct- 
pyKTHBHoe HcnoAHenHe othx nacocoB anaAorHHHO bhhto- 
bbim nacocaM IBB—1,6/16.

riOMHMO BHHTOBblX H3COCOB, K pOTOpHBIM HHCOCaM OT- 
hochtch mecTepeHnaTbie, innSepHbie (co CKOAb3HiiiHMH 
rpa(J)HTOBbIMH HAH HAaCTMaCCOBblMH HAaCTHHKaMH) , pOTOp- 
HO-AonaCTHbie H BOAOKOAbljeBbie (c 2KHAKOCTHHM HOpHI- 
hcm). 3th Hacocbi npHMeHHioTCH b ochobhom aah nepeKan- 
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kii BH3Kiix >KHAKocTei“i (mecTe- 
pcii'iaTLift), a TaKiKe ajih 0Ti<a- 
'iiinaHHH BO3^yxa 113 3aMKHyro-
10 IipOCTpaHCTBa H C03AaHHH 
/iiibjichhh HHX<e aTMoccJiepHoro. 
Ilacocbi jjjih co3naHHH BaKyyMa 
n .1 ibiBaiOTCJi BaKyyM-HacocaMH
11 B CeJIbCKOM X03HHCTB6 HaiHJIH 
iipiiMeHeiiHe KaK BcnoMoraTejib- 
iibie arperaTbi npn sanycKe 
i pyntibix ueHTpodeiKHbix naco- 
10B II B AOHJlbHblX yCTaHOBIOX.

BoflOKOJibH,eBbieHacocbi KBH 
U|)OH3BOJlHTejIbHOCTbIO 0,4—0,8 
w'Imuh BO3Ayxa co3AaioT BaKy- 
YM 7—8 m. Hacocbi PMK h 
liBH-3 co3AaioT BaKyyM9—9,6 m 
lipn HpOH3BOAHTejIbHOCTH AO 27 
m'-'Imuh. B neKOTOpbix cjiynajix 
noAOKOJibiieBoft Hacoc oS'beflii- 
iihiot b oahom arperaTe c hcht- 
p()6e>KHbIM paBHOII HJIH 6oJIb- 
llieft npOH3BOAHTeJIbHOCTH, 6jia- 
roAapa neMy arperaT HMeeT 
1'paBHHTejIbHO BblCOKllft K. n. fl. H 
objiaaaeT caMOBcacbiBaiomeft 
CIIOCO^HOCTblO. npHMepOM Ta- 
horo arperaTa MOJKeT cjiyiKHTb 
liMna — 6eH3OMOTopHasi noM- 
na, npeAHa3HaHeHHaH ajih nepe- 
igi'ikh BOAbi, Kepocinia h 6eii3ii- 
na, c nonaneft ot 3,6 no 36ju3/«, 
npii nanope ot 10 ao 36 m.

flHeBMaTHHecKHe Hacocbi 3a- 
MeuieHHH. B nocjienHHe roflbi b 
<eJIbCKOXO3HHCTBeHHOM BOUO- 
<iia6>KeiiHH naxonHT npHMene- 
une o6T>eMHbie nacocbi 3aMeme- 
llll'/I, B '<OTOpbIX pojlb BblTeCHII- 
IOJIH BblllOJIHHeT C>K3Tblft T33, 
■laine Bcero Boaayx. OcnoBHbie 
JlOCTOHHCTBa 3THX HaCOCOB! 
npocTOTa BoaonoA'beMHoro y3Jia, 
iiaxoziHmerocH b Kojioaue; BO3- 

Phc. 25. riHeBMaTiriecKHH 
nacoc aaMemeHHfl c pery- 
jiHpOBanneM no aaBjieiiHio:
1 — BcacbiBaioinHfi KJianan;
2 — KJianaH; 3 — paGoHan Ka- 
Mepa; 4 — pacnpe,nejiHTejib- 
Hoe ycTpoftcTBo; 5 — naTpy- 
6ok; 6—HarHeTaTejibHbift Tpy- 
OonpoBOA; 7 — peryjiarop aaB-

jieHHn; 8 —- naTpyfioK.
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MOJKHOCTb paSoTbl B MaJIOfleSHTHblX H neCKyiOIUMXCfl KO- 
jiOAHax; HesaBHCHMoe pacnojio/Keinie BOAonoA'beMHoro y3Jia 
h reHepaTopa-BbiTecHHTejin, aBT0MaTH3an,HH pa6oTbi Bcex 
y3JIOB yCTaHOBKH.

Ha pHcyHKe 25 noKasan pa6oHHH yseji nneBMaTHHecKoro 
nacoca saMemeHHn. PeryjiHpoBaHHe padoTW nacoca ocy- 
mecTBjineTCsi H3MeneHHeM AaBAeiiHH b pecHBepe. Pa6oHasi 
KaMepa 3 norpyjKeiia hoa AHHaMHHecKHft ypoBenb b boao- 
HCTOHHHK. ABTOMaTHHCCKOe pacnpeACJIHTejIbHOe yCTpOHCT- 
bo 4 HaxojiHTCH b BO3Ayxe h coeAHHeno c pa6oqeH KaMepoft 
iiaTpy^KOM 8.

CxaTbiH BO3Ayx nocTynaeT H3 pecHBepa b peryjiHTop 
AaBJieHHH 7. flpn aocthjkchhh 3aAaHiioro aaBJieHHH pery- 
JisiTOp AaBjieHHH coo6inaeT HMnyjibc pacnpeAeJiHTejibHOMy 
ycTpoiiCTBy 4, h BO3Ayx no Tpy6onpoBOAy 8 nocTynaeT p 
pa6onyio KaMepy 3. CacaTbiH BO3Ayx BbiTecHneT Boay H3 
KSMepbi qepes KJianan 2 b HarneTaTejibHbiH Tpy6onpoBo.il 
6. BbiTecHeiiHe boabi 6yaeT npOHCxoAHTb ao Tex nop, noKa 
ypOBenb boabi b KaMepe ne hohhshtch ao otmctkh 1—1. 
^aBJieHHe npn stom b pecHBepe yMeHbniHTCH, h noxana 
B03Ayxa b KaMepy npeKpaTHTCH. 143 pa6oneii KaMepbi B03- 
Ayx nepes pacnpeAeJiHTejibHoe ycTpoficTBO 4 no naTpy6Ky 
5 6yAeT nocTynaTb b aTMOciJiepy hjih bo BcacbiBaiomyio 
MarncTpajib KOMnpeccopa. FIpH stom nanopHbifi KAanan2 
3aKpoeTCH, a nepes BcacbiBaioniHfi Kjianan 1 pa6oHan KaMe- 
pa bhobb 6yAeT HanoAHHTbCH boaoh. npH HOBbimeHHH asb- 
achhh b pecHBepe ao BeAHHHHbi, KOTopasi ycTaHOBAena 
na peryAHTOpe AaBAeHHH, aBTOMaTHnecKoe pacnpeAeAH- 
TeAbHoe ycTpoficTBo cocahhht pecHBep c KaMepoft boao- 
noA'beMHHKa. TaK 6yAeT ocymecTBAHTbCH aBTOMaTnsauHH 
IlHKAHHHofi pa60TbI BOAOHOA'bCMHHKa. B 3aBHCHM0CTH OT 
Heo6xoAHMoro nanopa ycTanaBAHBaeTCH AaBAenne coo6- 
meHHH KaMepbl C peCHBepOM H AaBACHHe OTKAIOHeHHH Ka- 
Mepbi ot peciiBepa. SKcnepHMeHTaAbHO ycTanoBAeno, hto 
AaBAeHHe OTKAIOHeHHH AOAHCHO 6bITb Ha 0,1 kzc/cm2 H A3B- 
AeHHe, npn kotopom pecHBep coo6inaeTCH c KaMepoft, na 
0,3—0,4 kzcIcm2 6oAbine Heo6xoAHMOro nanopa.

Ha pncyHKe 26 npHBeAena KOHCTpyKiiHH Hacoca 3aMe- 
meHHH c HonAaBKOBbiM peryAHTopOM. HacocHbift yseA ycTa- 
hobkh TaKJKe norpyjKaeTCH b KOAOAeii noA AHHaMHnecKHft 
ypOBenb, h BOAa nepea KAanan 1 sanoAHsieT hhahhap 2 h 
o6-beM KOAbneBoro sasopa 3. Hpn noBbnneiiHH ypOBHH b hh- 
AiiHApe nonAaBOK 4 noAHHMaeTCH no uiTOKy 9, a BO3Ayx 
H3 od'beMOB 2 h 3 BbiTecHHeTCH nepes KAanan 6 b otboa- 
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liyio Tpy6y 7. FIonjiaBOK, aoctmf- 
liyn Bepxnero ynopa 8, npnnoAHH- 
MHCT ilitok ii KJianan 6, npn stom 
IITKpblBaiOTCM BO3AyXOBnyCKHbie 
K/ianaiibi 5 h nepeKpbiBaeTcn bo3- 
jiyxooTBOAHaji Tpyda 7. CjKaTbift 
imiAyx ot KOMnpeccopa no TpySo- 
npoBOAy 10 nepes KJiananbi 5 no- 
< rynaeT b hhjihhap 2 h BbiAaBAH- 
iiaeT H3 nero BOAy no KOJibueBOMy 
miopy h KanajiaM 11 nepe3 Harne- 
larcjibHbiH KJianaH 12 b nanopHbiH 
ipyfionpoBOA 13.

npH nOHIITKeilHH ypOBHH BOAbl 
iioiuiaBOK onycKaeTcn ao HH/KHero 
ynopa 14 h onycKaeT TaKTKe hitok 
9, tcm caMbiM OTKpbiBaa Kjianan 6 
n .laKpbiBaa KJiananbi 5. Thkhm 06- 
pa3OM npoTeKaioT h Bce nocjieAyio- 
IHIie HHKAbl.

3th nHeBMaTHnecKiie nacocbi 
laMemeHim o6ecneniBaiOT noAany 
I aIcck npn Hanopax ao 40 m, npn 
K.11.A. 0,3.

riOMHMO OAHOKaMepHblX HHCB- 
MaTimecKHx nacocoB aaMemeiiHH 
iimciotch AByxKaMepiibie ycTanoB- 
Kll. B 3THX yCTailOBKaX OKaTblll 
H()3Ayx, nocTynan H3 pacnpeAejin- 
TCAH, BblTeCHMeT BOAy B OAHOH 113 
KaMep, a Apyraa KaMepa hoakjho- 
'iaeTCH k BcacbiBaiomeH jihhhh 
KOMnpeccopa, hto o6ecneLiHBaeT ee 
iianojiHeniie boaoh. Hocac ono- 
POJKHCHHH nepBoft KaMepbi BO3Ay- 
xopacnpeAeAHTeAb np0H3B0AHT ne- 
pCKAKBieHHe, h BO3Ayx, HocTynan 
bo BTopyio KaMepy, BbiTecHneT H3 
nee BOAy. TaKiiM o6pa3OM, nponc- 
xoaht nonepeMeHHoe BcacbiBaHHe 
ii iiarHeTaHHe to b nepBoii, to bo 
btopoh KaMepax. B sthx ycTanoB- 
Kax pacnpeAeAHTeAb nonAaBKOBO- 
ro Tiina.

Phc. 26. rTHeBMaTmecKnft 
Hacoc 3aMem,eHHJi c no- 

njiaBKOBMM peryjiHTopoM.
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Phc. 27. BH6pan.H0HHt.ifi bo/io- 
HOA'BCMHHK Bny-1.

FenepaTopOM cJKaToio 
B03/iyxa b ycTanoBKax c na- 
cocom 3aMemeHH$i motkci 
6bITb npaKTHHeCKH JHo6oii 
KOMnpeccop, o6ecneiiHBai<>- 
iiihh Heo6xoAHMoe AaBJieHiie. 
B 9KcnjiyaTau,HH xopomo 3a 
peKOMeHAOBajin ce6a Herbi 
pexiiHAHHApoBbie MeM6pan- 
iibie KOMnpeccopbi, pa6oTaio- 
m,He 6e3 cm33kh, a thkikc 
KOMnpeccopbi c aBTOMammi 
3hJI. BBHAy npOCTOTbl koh- 
CTpyKUHH HacocHofi nacTH pa- 
60T0CH0C06H0CTb BOAOHOA'b- 
eMHofi ycTanoBKH onpeAe- 
AH6TCH 3KCnJiyaTaiIH0HHbIMII 
noKasaTejiHMH KOMnpeccopa.

K nacocaM BbiTecHennii 
OTHOCHTCH T3KJK6 ra30Bbie 
6e3MOTopHbie Haeocbi, b ko- 
TOpblX pOAb BblTeCHHTCAH Bbl- 
noAHneT ra3 npoAyKTOB cro- 
paHHA. PaaoBbie 6e3MOTop- 
Hbie nacocbi Hauuin orpaHH- 
neHHoe npHMeneHHe b ceAb- 
CK0X03HHCTB6HH0M BOAO- 
cna6>KeHHH. B HacTonmee 
BpeMH HMeeTCH TOAbKO He- 
CKOAbKO yCTaHOBOK 3THX Ha- 
COCOB, KOTOpbie HCHOAb3yiOT 
npoAyKTbi cropaHHH npnpoA- 
hoto ra3a, nocTynaiom.ero ot 
ManicTpaAbHoro rasonpoBo- 
Aa. PlsBecTHbi TaK>Ke nacocbi, 
HcnoAb3yioiuHe b KauecTBe 
BblTeCHHTCAH npOAyKTbl CTO- 
paHHH MeTana, rasa, o6pa3o- 
BaHHOTO B KaHaAH3an,H0HHbIX 
cdopnHKax na tjiepMax.

MnepiinoHHbie boaoiioat>- 
eMHKKH. 3™ BOAOnOA'beMHH’ 
KH HBAHIOTCH AaAbHeHHIHM 
pa3BHTHCM HaCOCOB o61>eM- 
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luiro Tiina. FIpn 3KcnjiyaTa- 
Hini iiopuiHeBbix HaCOCOB 6bl- 
/lo taMeqeHO, tto npn onpe-

H llllblX yCJIOBHHX o6T>eM- 
tii.ui K. n. a. npeBbimaeT eAH- 
lliniy. TaKoe HBAeHHe o6i>hc- 
HlK'K M HHepHHOHHblMH CBOH- 
iibiimh nepeKauHBaeMoft 
HlllAKOCTH. 3tH CBOHCTBa 6bl- 
/III HCIIOJIb3OB3HbI AJIH CO3A3- 
llllll HHepHHOHHblX BOAO- 
||OA BCMHHKOB.

B KauecTBe npiiBOAa sthx 
IIIKOCOB HCHOJIb3yiOTCH BH6- 
|hi ropbi.

KOHCTpyKTHBHO HHepUII- 
Ollllbie BOAOnOA'beMHHKH pa3- 
/ir/imoTCH Ha ABa THna: c 
IIOBCpXHOCTHblM H HOTpyiK- 
HblM BH6paTOpaMH. Pa6oHHM 
O|ll ailOM BOAOHOA'beMHHKa JIB- 
,’dictch KJianaHHbift yseA, co- 
HcpuiaioiHHft nepHOAH'iecKHe 
K<wic6aHHH. B KauecTBe hc- 
lo'iiiHKa K0Ae6auufi ucnojib- 
sycTca MexanHiecKHfi Bu6pa- 
lop C npHBOAOM OT SJieKTpO- 
jniiraTejiH hjih ABiiraTeAH 
niiyTpeuHero cropauHH, sackt- 
poMarHHTHbifi BH6parop, bct- 
poABHraTeAb. TIocKOAbKy bo 
Dcex KOHCTpyKHHHX HCHOAb-
'iyeTCH KOAe6aTeAbHbift npiiBOA, TaKHe BOAonoA'beMHHKH 
IIOAyHHAH Ha3BaHHie BH6paHH0HHbIX.

BH6paUHOHHblft BOAOUOA'beMHHK C HOBepXHOCTHblM Bh6- 
pSTOpoM coctoht H3 Bu6paTOpa 1, npyiKHHHoro aMOpTH- 
iiaTopa 2, BOAonoA'beMHbix Tpy6 3 h KAanaHuoro y3Aa 4. 
Iia pucyHKe 27 noKasau BOAonoA'beMHiiK BnY-1 Mockob- 
CKoro saBOAa «/I,HHaMO» hm. C. M. KupOBa, y KOToporo b 
Ka'iecTBe HCTouuHKa KOAe6aiiH5i cAyacHT SAeKTpoMarniiT- 
iibift Bu6paTop pe3OHaucHoro Tuna. nHTauue 3AeKTpoMar-
in-iTa ocymecTBAueTCH ot OAHOtpasHofi ccth nepeMeuuoro 
TOKa 220 6 (50 aq) uepea ceAeuoBbift oAHonoAynepuoAHbift 
BbinpHMHTeAb. FIpH HaCTOTe KOAe6aiIHH 3000 B 1 MUH H no-

5. B. M. ycaKOBCKHii

PhC. 28. Od'beMHO-HHepUHOHHblft 
BoaonoA'beMHHK H3B-1/20:

1 —iKJianan; 2 — pa6oHHft opraH-nop- 
nienb; 3 — iHTbipb; 4, 6, 9, 11— KOp- 
riycHbie jieTajin; 5 — AHacJiparMa; 7 — 
aMopTH33Top; 8— HKopb; 10 — Ka- 

TyHIKH C CepACHHHKOM.
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Pnc. 29. H3B-1/20 b nonjiaBKe:
1 — nacoc; 2 — nonjiaBOK; 3 — Ka- 

Gejib; 4 — wjiai-ir.

BO3AencTByeT Ha >khakoctb, 
cth nepHOAHnecKHe HMnyjibCbi

Tpe6.T5ieMOIi MOIUHOCTH 
700 6T oh o6ecneqiiBac i 
noflany boabi ao 1 A/cen c 
rjiy6HHbi ao 25 m.

YcTaHOBKH, B KOTOpbl'. 
b KanecTBe ncTOHHHKa ko- 
jie6aHHft Hcnojib3yioTc>i 
Bii6paTopbi o6m.ero iiaana- 
qeniiH c nanpaBJieHHbiMii 
KOJie6aHHHMH I4B-35 
(C-389), HB-36 (C-840), 
HB-38 (C-842) n Apyrne 
THHbl MaHTHHKOBblX II 
SByxBajibHbix Bii6paTopoB, 
o6ecnenHBaioT noA-beM bo- 
AH c rjiy6HHbi 20—40 M 
npn noflane ao 8 m3/ii.

npHHHHn ASHCTBHH BII- 
6paii,HOHHoro BOAonoA'beM- 
HHKa C HOBepXHOCTHblM 
BiiopaTopoM 3aKJiionaeTCH 
b nepeAaue KOJie6aTejib- 
HOii SHepTHH OT HCTOHHHKa 
KOJie6aHiiH KJiananHOMy 
y3Jiy nepes KOJioHHy boao- 
noA'beMHbix Tpy6. Kyianan 
coo6maeT cTOJi6y tkiiako- 
AaBjieHHH. B peayjibTaTe 

nepiioAHnecKoro H3MeneHHH AaBjieHHH HaA KJianaHOM 
npOHCXOAHT npHTOK 7KHAKOCTH 113 BOAO3a6opHHKa B BOAO- 
noA'beMHyio Tpy6y h ABHJKeHiie no Heii. Ecjiii BOAonoA'beM- 
hhk HcnoJib3yeTCH B MejiKOTpy6naTbix KOJiOAUax, to KJianan 
mojkct pa-cnojiaraTbCH ne na Koniie Tpy6bi, a BAOJib Tpy6bi 
npH 3T0M HHJKHHH KOHCH, Tpy6bl AOJiaeTCH TJiyXHM.

B ycTanoBKax c noBepxnocTHbiMH BH6paTopaMH npn 
BOAonoA'beMe c rJiy^HH Bbime 100 m ycTanaBJiHBaeTCH hc
oahh, a HecKojibKo KAananoB BAOAb koaohhm BOAonoA'beM- 
Hbix Tpy6.

noAana Bii6paiiHOHHbix BOAonoA'beMHHKOB onpeAeAs- 
eicH napa,MeTpaMH KOAe6aHHii (aMHAHTyAoii h qacTOToii) 
H KOHCTpyKTHBHblMH OCO^eHHOCTHMH (AAHHOii, AHaMCTpOM 
h MaTepnaAOM BOAonoA'beMHbix Tpy6). FIocKOAbKy BH6pa- 
HHOHHblii BOAOHOA'beMHHK ABAA6TCA KOAe6aTeAbHOH CHCTe- 
M0ii, to npeACTaBAHeTCA bosmojkhbim noA^HpaTb napaMeT- 
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pi.i ycTanoBKH TaKHM o6pa3OM, htoSbi ona paooTajia b pe- 
lOIHlHCHOM peJKIIMe. npHMepOM TaKOII yCTaHOBKII HBJIH6TCH 
■OAonoA'beMHHK Bfiy-1. HacTpoftKa na pesoHaHCHbin pe- 
.1.11.M b saBnciiMOCTH OT rjiyfiHHbi BOAonoflbeMHHKa ocyme- 
vin.ifieTCH CMeHHbiMH rpyaaMii na KaTyinKe BHdpaTopa. 
Ilpn onpeACJieHHOM cooTHoineHHH ajihhbi BoUonon'beMHOft 
Tpydbi ii aacTOTbi KOjiefSaHHii aMnjiHTy.ua KOJieSaHHft no- 
ncpxHOCTHOH1 qacTH ycTanoBKH 6jiH3Ka nyjno, a KJianaHHbifi 
y ieji HMeeT MaKCHMajibHyio aMnjiHTyny. BejiHHHiia noAami 
inblbi 3a hhkji KOJie6aHHii onpeAeJiaeTca b ochobhom pa3- 
iincTbio flaBJieHHH y KJianana b Tpy6e h b 33Tpy6noM npo- 
i'ipancTBe. B BOAono/i'beMHbix ycTanoBKax b saBHCHMOCTii 
<ri nx napaMeTpoB MoryT npHMeHHTbCH pa3JiHHHbie koh- 
ripyKHHH KjianaHOB. B HH3KoiacT0THbix ycTanoBKax npn- 
MI'IIHIOTCH njiaCTHHHaTbie KJiaiiaHbl C MaJIOHHepHHOHHblMH
M(TaJIJIHlieCKHMH HJIH pe3HHOBMMH HJiaCTHHaMH.

riorpyxKHbie Bii6pan,HOHHbie Hacocbi 0'6jiaAaiOT noBbi- 
IIU'IIHblM K.H.JI. H HesnaHHTeJIbHOH MeTajlJIOeMKOCTblO, a 
laiOKe HMeioT npeHMymecTBO nepe^ noBepxiiocTHbiMH bii6- 
pailHOHHblMH HacocaMH.

B norpy>KHOM BH6pan.HOHHOM BOjiono/i'beMHHKe pa6o- 
•iini opran-Kjianan nenocpeACTBeiiHO coeAHiieH c hctohhhkom 
ho.>ie6aHHH h HaxoflHTCH b OAHOM Kopnyce. Kopnyc norpy- 
HiaeTCH nOA AHHaMHHeCKHH ypOBeHb B BOflOHCTOHHHK H He- 
pi' i uiJianr hjih Tpy6onpOBOA coo6maeTca c noTpe6HTejieM. 
|l KaaecTBe npiiBo.ua b norpyxiibix ycTaHOBKax b ochobhom 
II pil MeHHCTCH SJieKTpOMarHHTHblll BIl6paTOp.

ZIjIH nO/I'beMa BOAbl H3 UiaXTHblX KOJIOAUeB H OTKpblTblX 
iio;toeMOB pacnpocTpaneHHe nojiyHHjiii o6'beMHO-HHepiiHOH- 
III.IC HaCOCbl, B KOTOpblX o6beflHHeHbI CBOHCTBa 06'beMHbIX 
II HIiepHHOHHblX H3COCOB. FlpHMepOM T3K0H KOHCTpyKHHH 
CJiywHT ycTanoBKa H3B-1/20 Mockobckoto 3aBo«a «JI,HHa- 
mo» iim. C. M. KnpOBa (pnc. 28). DjieKTpoMarHHTHbifi bh6- 
piiTop pesoHaHCHoro ™na noMemen b Kopnyc, KOTopbifi co- 
ctoht h3 AeTajiefi 9 h 6, otjihtbix non. AaBJieHHeM.

JjBe KaTyniKH 10 h cepAenHHK saJiHTbi anoKCHAHoft cmo- 
.11 ni b cejiyMHHOBOM Kopnyce 9. HKopb 9Jiei<TpoMarHHTa 9 
ycraHOBJieH Ha niTbipe 3 h '6jiaroflapa pesHHOMeTajuiHnec- 
i nMy aMOpTH3aT0py 7, peryjiHpoBOHHbiM npoKJiaAKaM h 
raiiKe naxoAHTCH Ha paccTonHHii 3—3,6mm ot KaTymenHofi 
'iacTH ajieKTpoMarHHTHoro BH6paTopa. Pe3HHOMeTaJiJiH«iec- 
Kiiii aMopTH3aTop coctoiit ii3 cejiyMHHOBoro (pjiaHiia, CTajib- 
noii o6oftMbi h sJiacTHHHoro HanoJiHHTeJiH. B KanecTBe 
•viacTHHHOro HanoJiHHTeJin npnMeHaiOTcn <+)0pM0BaHHbie pe- 
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3HH0Bbie CMeCH. IIlTbipb HpOXOAHT Hepe3 pe3HHOByK) AH3- 
4>parMy 5, KOTopaa ueHTpHpyeT ero h pa3AejiaeT ajieKTpo- 
MarHHTHyio h rHApaBJiHnecKyio nacTH BOAonoA'beMHHKa. Ha 
uiTOKe ycTaHOBJien padonHH opraH-nopnieHb 2, HsrOTOBJien- 
HbiH H3 pe3HHbi. Bce AeTajiH 3JieKTpoMarHHTa coeAHHniOTca 
npH noMoniH napyiKHbix KopnycHbix AeTajieft 4 h 11 h cth- 
niBaioTCH 6ojit3mh. B npneMiioft nacTH Kopnyca 4 hmciot- 
ch npoxoAHbie OTBepcTHH, KOTopbie saKpbisaioTCH KAana- 
hom 1. Ha KopnycHyio AeTajib 11 HaAeBaeTca rn6KHft mjianr 
ii 3aKpenjiaeTCH xoMyTOM co cko6oii. CKo6a cJiyiKiiT ajih 
nepenoca Hacoca. IIoaboa 3JieKTpo3HeprHH k ajieKTpoMar- 
HHTy npOH3BOAHTCH HO Ka6eJII0, KOTOpblft H3TH>KHbIM yCT- 
pOftCTBOM C CajIbHHKOM KpenHTCH K KOpnyCy 9 H XOMyTOM 
k cKo6e. MecTKoe KpenjienHe i<a6ejiH npeAOTBpamaeT ero 
ot nepeTHpaHHH bo BpeMH paftoTbi. Ha pncyHKe 29 noKa- 
3an nacoc b KOMnjieKTe c nonjiaBKOM. Hacoc 1 ycTanaBAH- 
BaeTCH b nonjiaBOK 2, cocTOHiHHft H3 AByx neHoiwiacTOBbix 
HHJIHHApHqeCKHX BCTaBHblX HaCTeft, KOTOpbie KpenHTCH njiaCT- 
MaCCOBblMH HJIH MCTaJlAmieCKHMH IHHHJIbKaMH. Ka>6eAb 
3 h mjianr 4 KpenaTcn k nepeHOCHofi cKo6e. TaKHM o6pa- 
3om io6ecnenHBaeTCH KaK pa6onee, TaK h TpancnopTHoe no- 
jioiKeHHe ycTanoBKH. ITonjiaBOK paccnHTan thkhm o6pa3OM, 
hto ycTaHOBKa naxoAHTCH b njiasaiomeM iiojio/KeiiHH Kai< 
npH pa6oTe, TaK n npn OTcyTCTBHH noAanH.

npHHHHH pa6oTM nacoca saKjironaeTCH b cJieAyiomeM. 
B ycTanoBKe, norpyxceHHoft b BOAy, BOAa 3anojiHneT Bcacbi- 
Baiomyio noAocTb nacoca. Hpn BKJiioqeHHH aneKTpOMarHii- 
Ta b ceTb pa6oqnft opraH-nopmeiib 2 KOJie6jieTCH c nacTo- 
Toft 6000 b muh. KorAa nopmenb abhjkctch bhhs, KJianan 
1 njioTHo npHXHMaeTCH k ceAay, h boah nepes 3asop mc- 
x<Ay nopnmeM h Kopnycnoft AeTajibio 4 Bbix<HMaeTCH b naA- 
nopiHHeBOft oO'beM. flpH ABHMeHHH nOpHIHH BBepX KOHllbl 
aJiacTHUHoro nopiiiHH npHiKHMaiOTCH k Kopnycy. Flpn stom 
npoHcxoAHT noHMxeHHe AaBJienHH bo BcacbiBaiomeft nacrn, 
Kjianan 1 OTKpbmaeTCH h BOAa H3 HCTOHHHKa nocTynaer 
b nacoc. OAHOBpeMeHHO HcecTKan cpeAHHH nacTb noprnHM co- 
o6maeT jkhakocth, HaxoAameficH HaA nopiiiHeM, HMnyjibc 
AaBJieHHH. TaKHM o6pa3OM, b ycTanoBKe o-6'beAHHeHbi 3Jie- 
MeHTbi KaK 06-beMHoro, TaK h HHepHHOHHoro nacocoB. JJa 
Jiee BOAa nocTynaeT b MeiKKopnycHbift o6i>eM, oxjiaxjxaei 
ajieKTpQMarHHTHbifi npHBOA h no rn6KOMy mnanry nona 
eTCH noTpe6HTejno. IlHTaHHe 3JieKTpoMarHHTa ocymecTBjm 
eTCH ot ceTii nepeMeHHoro OAHo<j)a3Horo TOKa 220 8. 3ai 
paTbi aiieprHH npn pa6oTe nacoca cocTaBjinioT 200—250 m
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fianop nacoca 30 m npn noAane boam Ao 
MnKCHMaJibHblM (MajibHaH noAana ao 1 a/cck. npn nanope 
0,2 a/cck. MaKcI^KTa ycTanoBKH 8 kz.
I M. Bec Kownji/e HHepuHOHHbix cbohctb jkhakocth b pa3- 

l-Icn|ojib30BaI,,pAonoA'beMHoro o6opyAOBaHHfl — nporpec- 
flH'IHblX THIiaX ^HHe, KOTOpoe H03B0AHT 3HaiIHT6AbHO HO- 
t ininoe HanpaBJIAHeHT noAe3Horo a6hctbhh BOAonoA'beM- 
HLiCHTb KO9(W|lpHH. HanpHMep, nyAbcnpyiomafl nOAana 
iii>ro o6opy/t0BafH b cTpyiiHbiH annapaT BOAOCTpyiiHOH 
pn6oHefi >KH/lK0^bCHpyiomero BO3Ayxa k (jiopcyHKe apAHtJi- 
yi ianoBKii H ny-'jjbicHTb k.h.a. na 10—20%. B nocAeAHiie 
i.i nosBOAiie'T n^OoTbi no co3A3hhio SAeKTpoHMnyAbCHbix 
n>Abi BeAyic51 P'p, pa6oTa KOTopbix ocHOBana na hchoab- 
n<>AonoA'beMiIHK‘poAbTHoro paapnAa b jkiiakocth. npn bh- 
aoBaHHH BbicoK^apnAe b KaMepe, 3anoAHeHiiofi boaoh, o6- 
COKOBOAbTHO^ P(H BOAHa II napOra3OB3H nOAOCTb, HTO CO3- 
pa iyeTCH yjiapn^eHeHHe AaBAeHiiH ot Menee aTMocijiepHoro 
aacT pe3Koe H3yoc4)ep. 3to ho3boaa6t nepHOAHnecKH 3a- 
Ao AecHTKoP a>r' boaoh h HaraeTaTb BOAy B HanopHbiH Tpy- 
iioahhtb KaM*eP^TepHan oco6eHHOCTb sthx ycTanoBOK b 
fionpoBOA- X-aP^cbi, npoTeKaiomHe npn BbicoKOBOAbTHOM 
tom, hto np,ol^£TByiOT o6e33apa>KHBaHiiio boabi.
paapnAe, cnoco?



r n a b a II
BOAOnO&bEMHOE OBOPyflOBAHHI

AJiSI rUCTBMLMHOrO BOflOCHAEJKf IIHf

JXah MexamisaijHii noAbeMa h TpaHcnopTHpoi' «i>i> 11 
na nacTdnmax h nojieBbix CTanax niHpoKO npn < n 
BOflonoA'beMHHKH, onncaHHe KOTOpbix npHBenciio n HM 
rjiase khhth. K hhm othochtch npexcAe Bcero m n i p(j| 
Hbie h oo'beMHbie nacocbi, npHueM nopmHeBbie mijifl 
AiiacjiparMeHHbie h BHHTOBbie nacocbi c npHBOAoM i 1 
raTeJiefi BnyTpeHnero cropaniia npHMeHHiOT b ii.i< ii| 
BpeMH b ochobhom ihijih noAbeMa boabi na nacn'iiiin||

OSopyAOBaHiie, npiiMeHHeMoe juih iiOAbeMa, ip.nii| 
TiipoBaHHH h pa3Aa'iH boabi na nacTdnmax, xap.n u’|l| 
eTCH KOHCTpyKTHBHblM yCTpOHCTBQM, BHflOM HCIHCILiyj 
aneprHH h cnemi(|)HKOH 3KcnjiyaTau,HH. Oco6eiiii<), 11. n 
bofo h nacTSHHiHoro BoaocHaSMeHHH, 3aKJiioiaioiii.nij 
CC3OHHOM xapaKTepe pa6oT h 3HamiTeJibH0M y;i;i k iIHI 
jihhhh aJienTponepeAan h peMOHTHbix 6as, onpci / i >■ i 
H'OBHbie TpedoBaHHH, npeAbHBJineMbie k boaoho.ii.mii 
o6opyAOBanHio: npocTOTa ycTponcTBa, bo3mo>khoc i i. n m 
3OBHHH5I eCTeCTBemiblX IICTOHHHKOB SHeprilll (BCTp.1 > 
iia, nepenaAa b peKax, BOAOTOKax h t. a.), . ................. ..
3KcnjiyaTau.HH, HaJiHqne pesepBiibix hctohhhkob hi<th 
peaepBiibix eMKOCTefi boah. Bojibinoe BJinnHiie na n xn 
SKOHOMHHeCKHe HOKasaTCAH CXeM naCT^HIIIHOro B<’ I ' 
>KeHHn oKasbiBaioT Bonp'ocbi ero opraHH3aH,HH.

Bce 3to TpedyeT npn Bbidope BOAonoA'beMHoro ....... ..
BanHHaahnacTSnm KOMnjieKCHoro paccMOTpenHH iionp'i 
xapaKTepii3yiomiix cpeACTBa noAbeMa boabi, 3ii< p" 
ii opraHH3au,mo BOA0CHa6xeHHH na nacTdnmax n i. " 
bbix cTanax.

5e3HanopHbie BOflonoflbeMHKKM

JleHTOHHbie BOAonoAbeMHHKH. 3a nocneAHHe 10 !!> 
niHpOKoe pacnpocTpaHeHiie na nacTdnuiax b pecm " " 
CpeAHefi Ashh h KaaaxcTana noAymiAii AeHTOmibic t 
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Ho oG'bflCHaercfl npocTOToii KOHCTpyKmin 
hIM'miiiikoh, nx SKcnjiyaTauHOHHOH H3Ae»HOCTbio, 
I HlllMOzKIIOCTblO COeAHIICHHfl c BJieKTpoABHraTejieM,

hiiyTpennero cropaHHn, BeTponBHraTejieM.
M**<i|hh.iii nononoji'beMHHK (pi-ic. 30) npeACTaBjmeT
|*| i‘ nii 'iiiyio TJiaAKyio hjih inepoxoBaTyio jieiiTy H3

MIHi......... . peMHH, noABemeHHyio na BenymeM hikhbc.
Mi i» i iiMi'Tb ceueHHH 50X5, 100x5 hjih 100x4 4i.w.

'«■‘1'1 11.1 IIIzKIIOMy yCTpOHCTBy — HHIKHeMy LUKIIBy
JicilTa, onymeHHaH b kojioach hoa ypOBeHb, 

■||> II II II.T l'IlliyTOM COCTOHHHH. HaTHIKHOC yCTpOHCTBO 
nni n H iio/i ypoBeiib He Menee iicm Ha 0,5 m. Beay- 

nilllHI pu I MlTHaCTCH B BOAOnpHeMHOM KOpnyce, KOTOpblii 
I ^lhll lll'. lo KpbllHKy II CJIHBHOft IiaTpyOoK. BoAOIIOATj-
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r n a b a II
BOAOnOAbEMHOE OBOPyflOBAHME 

AJlfl nACTBMLQHOrO BOflOCHABXKEHMfl

JXjih MexaHHsauHH noA'beMa h TpancnopTHpoBaHHH boabi 
Ha nacTdHmax h nojieBbix CTanax mnpOKO npHMenmor 
BOAonofl'beMHHKH, onncaHHe KOTopbix npHBejieHO b nepBoii 
IJiaBe KHHTH. K HHM OTHOCHTCH HpeiKAe BCeTO HeHTpo6e>K- 
Hbie h oS'beMHbie Hacocbi, npimeM nopniHeBbie HiTaHroBbie 
AHacjiparMeHHbie h BiiHTOBbie nacocbi c npiiBOAOM ot abii 
raTejiefi BHyTpeHHero cropaiiHn npHMenmoT b HacTOHin.ee 
BpeMH b ochobhom 'Ajjh noA'teMa boah na nacT6Hm,ax.

OGopyAOBaHne, npfiMeHHeMoe ajih noA'beMa, Tpancnop- 
THpoBamiH h pa3Aamt boabi na nacTSninax, xapaKTepnsy- 
eTCH KOHCTpyKTHBHbHVj yCTpOfiCTBOM, BHAOM HCH0JIb3yeM0H 
sHeprHH h cneuH(|)HKOH aKcnjiyaTaujiH. Oco6eHiiocTb nojie- 
boto h nacT6Hm,Horo B0AocHa6?KeHHH, 3aKJiionaioiii.aHCH b 
cesoHHOM xapaKTepe pa6oT h 3HaHHTeJibH0M yAaJieHHH ot 
jihhhh gjieKTponepeAaq h peMOHTHbix 6a3, onpeAejiaeT oc- 
HOBHbie Tpe60BaHHH, HpeA'bHBJIHeMbie K BOAOHOA'beMHOMy 
o6opyAOBanHio: npocToTa ycTpoiicTBa, bosmojkhoctb hchojib- 
3OB3HHH eCTeCTBeHHblx HCTOHHHKOB 3HeprilH (BCTpa, COJIH- 
n.a, nepenaAa b peKax, BOAOTOKax n t. a.), naAe>KHOCTb b 
9KcnjiyaTaHHH, Hajimine pesepBiibix hctohhhkob sneprHH h 
pesepBiibix eMKOCTefi boabi. Bojibmoe BjiHsiHiie iia tcxhhko- 
sKOHOMHHecKHe H0Ka3aTeJiH cxeM nacT^HiiiHoro BOAocna6- 
JKeHHH OK33bIBaiOT BQHpOCbl CTO OpraHH3amiH.

Bce 3to Tpe6yeT npn Bbi6ope BOAonoA'beMHoro o6opyAo- 
B3HHH AJIH naCT^HIH KOMHJieKCHOTO paCCMOTpeHHH BOnpOCOB, 
xapaKTepH3yK>mHx cpeACTBa noAT>eMa boam, anepreTHKy 
h opraHH3auHio BOAOcHa6>KeHHH na nacT^nmax h b nojie- 
Bbix cTanax.

E>e3HanopHbie BOflonoAbeMHHKH

JleHTOHHbie BOAonojvbeMHHKii. 3a nocjieAHiie 10—15 JieT 
niHpoKoe pacnpocTpaiieHiie Ha nacT6mnax b pecny6jiiiKax 
CpeAHefi A3hh h KaaaxcTaHa noAynnAH AeHTOHHbie boao-
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flOA'beMHHKH. 3tO oO'bflCHflieTCfl npOCTOTOH KOHCTpyKHHH 
Bo/ionoA'beMHHKOB, iix SKcnjiyaTaHHOHHofi naAejKHOCTbio, 
a TaioKe BoaMoxiiocTbio coeAiiiieHiifl c ajieKTpoABHraTejieM, 
iunraTejieM BiiyTpennero cropaHHa, BeTpoji.BnraTe.TeM.

JleHTOHHblH BOflOHOJI-beMIlHK (piIC. 30) npeACTaBJlflCT 
co6oi"i SecKOHeHHyio rjiaAKyio hjih mepoxoBaTyio jieiiTy H3 
npopesHHeHHoro peMHii, noABemeHHyio na Be/iymeM ihkhbc. 
• 'leHTa MOWieT HMeTb ceweHHfl 50x5, 100x5 hjiii 100x4,w.m. 
lijiaroinapii naTflzKHOMy ycTpoftCTBy— HiifliHeMy mKHBy 
c rpySOM — JieiiTa, onymeHHafl b kojioach hoa ypoaeHb, 
liaXOAHTCfl B IiaTflHyTOM COCTOflHHH. HaTflJKHOC yCTpOHCTBO 
norpyjKaeTCfl hoa ypoBeiib ne Menee weM na 0,5 m. Bejiy- 
inHH hikiib pa3MemaeTCfl b BOAonpneMHOM Kopnyce, KOTopbiii 
HMeeT OTKHAIiyK) KpbllHKy II CJIIIBHOft H3Tpy6oK. BoAOIIOA'b-
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6MHHK ycT3HaBJiHBaeTCH Ha oahoh paMe c ABHraTejieM BiiyrJ 
peHHero cropaHHH hjih ajieKTpoABHraTejieM. flpHBOA ocyJ 
mecTBAaeTCH KJiHHopeMeHHOH HepeAaneH. ZIhh nocJieAOBii- 
TejiBHoro sanycKa ABHraTejiH BHyTpeHHero cropaHHH h boao< 
noA'beMHHKa na BeAymeM Bajiy HMeeTCH My^Ta cnenjieiiiin/ 

npHHHHH pa0OTbI JieHTOHHOrO BOAOnOA'bCMHHKa SaKJllO 
naeTCH b cjieAyiomeM: npH BpameHHH BeAyniero hikhii;i 
npoHCXOAHT ABHJKenHe padonero oprana BOAonoA'beMiin 
Ka — JieHTbl, KOTOpaH, BblXOAH H3 BOAbl, HOA AeHCTBHCM Cll.I 
ou.enjieHHH yAepJKHBaeT na cBoeii noBepxnocTH cjioh boabi. 
BoAa 3aAep>KHBaeTCH na JieHTe, noAHHMaeTcn BBepx, a 311- 
tbm hoa AeHCTBiieM HeHTpo6ex<HOH chjibi c6pacbiBaeTca u 
MecTe pacnonojKeHiiH BeAymero niKHBa b BOAonpneMiibiii | 
Kopnyc. 143 BOAonpHeMHoro Kopnyca no cjiHBHOMy naTpyO-l 
Ky BOAa nocTynaeT b eMKocTb, hjih HenocpeACTBeHiio n 
rpynnoBbie hohjikh, hjiii KopbiTa.

C yBejiHneHHe.M BbicoTbi HOA'beMa boam h ckopocth abii- I 
jkchhh JieHTbi, a TaKJKe c yMCHbmeHHeM BejiiiHHHbi sarjiyO- 
JieHHH JieHTbl nOA AHHaMHHeCKHH ypOBeHb K.n.A. JieHTO'l- 
Hbix BOAonoA'beMHHKOB BOspacTaeT. TaK, npn yBejiHieHiiii 
BbicoTbi noA"beMa c 20 ao 100 m yMeHbineHHe npoH3BOAn-1 
TejibHocTH ne npeBbimaeT 20%. HanOojiee pauHOHajibHan ] 
CKOpOCTb ABHJKeHHH JieHTbl B np©AeJiax 3,5—6 MlceK.

JIjih pa6oTbi npn onTHMajibHOM pe/KHMe c yieTOM bli- 
coTbi BOAonoA'beMa peKOMeHAyeTCH iicnojib3OBaTb ajieKTpo- I 
ABHraTeJiH co cjieAyiomeH Mom.HocTbio:

N, Ksm
Bbicoia 

noA'beMa, 
M

npOH3BOA.il-
TeJlbHOCTb,

1,7 no 30 AO 6,0
2,8 AO 70 AO 6,0
4,5 AO 100 HO 5,5
7,0 u.0 200 AO 4,5

JleiiTOHHbie BOAonoA'beMHHKH «Amxa6aAeu» (Amxa6aA 
CKoro saBOAa hm. XX jict TypKMencKofi CCP) h BJIM-100 
(MaiiKeHCKoro saBOAa «CejibMam» KaaCCP) hmciot pHA 
MOAHijiHKaHHH ii BbinycKaiOTCH KaK c 3JieKTpoABiira'rejieM, 
TaK h c ABHraTeJieM BHyTpeHHero cropaHiin.

JleHTOHHbiii BOAonoA'beMHHK BJIM-100, npHMeHHeMbiii 
AJiH noA"beMa boam na BbicoTy ao 50 m, HMeeT hhcjio o6opo- 
tob BeAymero mKHBa 350—450 b 1 muh, CKopocTb abhjkc- 
hhh neHTbi 4,5—6,5 mIcck, npoii3BOAHTeJibHOCTb 4—7 jh3/i, 
bcc c ABHrarejieM 200 kz. PacxoA TonjiHBa na 1 jit3 boabi 
eocTaBJineT 0,15 kc npn coeAHneiiHH c ABHrareJieM 314X1,-4,5. 
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■ (irojiOBKe KOJionua. IIpiiUlMluIbCMHHK MOHTHpyeTCH H3 JaMHBaIOT flepeBHHHyiO 
.M H.-I CcTOHHblH OTOJIOBOK yCTJ q qacTb BOAOHOflT1. 
My, k KOTopoH KpenHTcn noBepxi1

. tjiv6hh (cBbime 100 m) llpil HOA-beMe BOAbl C 6OAbHIH' ;ie
h 3aKpyHHBaHHe ■IMI'XOAHT 3Ha«iHTejibH0e Bbi™r flCTBHe Ha ^HTy npn 

■MT1.1, OKasbiBaiomee Bpeanoe bo^, CHH^eHHH
bflope BOAbi H3 MajioaeSHTHbix K’eHTbI ee pacTHrHBaiOT 

■|Mi»Kiioro yBejinqeHHH aJIHhm 1
Irpi' I MOHTa/KOM. ^HHblX BOflOHOA-beMHHKOB

TvxiiimccKHe noKa3aTejin Jieiir CKOpoCTblo ABiiH<eHiiH 
1 /IfiiTOH ceneHHeM 100X5 mm i< H

rM/ceK npHBeAeHbi b Ta6jiHii,e Ta«o«a 12

fJX BOJlOnOA'bCMHHKOB 
TcxHHuecKne noKaaaTejiH jichtoui1^______________ _______ .

p1 1 ! BbicoTe nofl-beMa Boflbi, m

noKaaaTejin

|||t<i|| IBOflHTeJlbHOCTb, M3/U
K iui ycTaHOBKn:

iipn nnaAKOH pe3HHOBoii Jien- 
re

npii npope3HiieHHOM peMiie 
npii iHcpoxoBaToii jieirre

40 60 70 80 100 200
20 3«

6,5 6,^ 6,3 6,0 5,97 5,75 5,5 4,32

0,24
0,36 0,42 0,46 __0,49 0,56
0,38 0,45 0,51 — 0,54 0,59

0,25
0,28

0,41 0,52 0,57 — 0,60 0,65

n „„„ (Pix KOJioAueB rjiySHHoft aoJVih noa-beMa boab. H3 inaxTH» BoflonWbeMHHKJ jib-200.
‘ i; Znn7a,,eH 6jIOK COeAHHCH C
L .. ;i Ai mhhkc JIB-200 K0Jlo;iHa. HaTHXHoe ycT- 
' .7CTnaHaM'IBaeM0” Ha HO Ha Bepxneft HJIH HH>K- 
u, ICTBO mo>kct 6bnb pacnoAO^ TJoft K0HCTpyKU11H 
*' pa.Me BOAonoA-beMHHKa. Bjiaf P, c 6ojlblUHX r7y611H)

. t itra iie aaKpywBaeTCH npn no/ a K 0CTaeTCyn n0. 

.1 l>. ccTOHHHe HH>KHero SjioKa ot T BOAOn(WbeMHHKa 

;;“pe ■« ™ cz-
rpmofiHOCT,. BOTo„omc„„„K -6« SpOH^

6'Vsr-
. Ajih paSoTbi b TpyOnaTbix lUHVpOBbie BOIlOnOII'beMHHKH' r r-

KOAOAuax ncnojibsyioT innypoBoiiVa™Te pSe?o 
::nZi:zraKe 5-CB (p<\p<U=
Dprana npHMenen mnyp b bhao 39 y 7 HJIH 32x11 
pOBaHHoii jieHTbi ceienneM dZXZ HJIH X
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Phc. 31. IUnypoBOH Bononon'beM- 
hhk 5CB:

- HanpaEJTRioiHafl

5 — TejiecxonHMe-

KoHCTpyKUIIH IHHypOBOKl 
BOAonoA-beMHHKa anajio- 
rinina KOHCTpyKUHH jien 
roHHoro BOAonoAbeMHHKa. 
B BepxHefi nacTH HMeeTcii 
BeAymHH hikhb h boao- 
cahbhoii Kopnyc, a b hhh<- 
Iieil — HIKIIB C H3TH>KHbIM 
rpysoM. AonojiHHTejibHbiM 
yajiOM HiHypoBoro boao- 
IIOAbeMHHKa HBAH6TCSI 
Tpyda AHaMeTpoM l1/, 
AIOIIMa, BHyTpiI KOTOpOH 
miiyp nepeMeinaeTca BBepx.

npOH3BOflHTejIb H O c T b 
HiHypoBoro BonononbeM- 
HHKa 33BHCHT Iie TOAbKO 
ot cHjibi CHenjieiiHH jieiiTbi 
(lHHypa) C BOAOli, HO H OT 
B3aiIMO4eHCTBHH BOAbl CO 
CTeiiKaMii TpySbi. ripn cko- 
pocTii nepeMemeHHH mny- 
pa SM/ceK, BbicoTe noflb- 
eMa boabi 20 m ii mohiho- 
cth npiiBOAa 3,5 kbt npo- 
H3BOAIITejIbHOCTb BOflO- 
noAbeMHHKa AocTHraeT 
8 m3Iu.

niHypoBoii Bonononb- 
eMHHK BLII, paapadoTan- 
iibift KasHHHMSCX, o6e- 
cneHHBaeT npoii3BOAHTejib-1 — JieiiTa-uiHyp; 2 _  ------------. O _ ‘ _  f “ — *'■ «*vmu Z1Tpyoa, J —BeAyiiLHfc CapadaH; 4— na- 

npaBjiHiomHft pojihk; f
CKoe coe^HHeHHe; 6 — HaTH>KHofi rpy3' 

'Ca^llaH TPy6a; 8— cjJHKcnpvioiuce 
ycipoHCTBo; 9 — peMennaH nepcAaqa;

10 ABHraTejib; 11 — njiHTa.

HocTb ao 1 A/ceK npn bbi- 
coTe noAbeMa boabi ao 
50 m. MaHKenTCKHft 3aBoa 
BbinycKaeT mnypoBbie bo- 
aonoflbeMHHKH BIIin-30, 
c rjiySHHbi 30 m npn no-KOTopbie odecneHHBaiOT nojjbeM 

Aane 1 —1,25 a/cck.
EospSaTrvRPnnup' mHypoBOro BoaonoAbeMHHKa
EO3pacTaeT c yBejiHueHHeM inepoxoBaTOCTH jieHTbi h rjian-

CCTII noBepxnocTH HanpaBJiHiomeft Tpygbi. Ero npoii3BO- 
AHTejibiiocTb yMeHbniaeTCH c yBeAHneHHeM sarjiv^jieHHw 
HanpaBJiHiomen Tpy6bi. MaKciiMajibiioe 3HaienHe ^riiApaB- 

jllf'iecKoro k. n.A., paBHoe 0,5, cooTBeTCTByer 3arjiy6jienino 
|py6bi 2—3 m.

/I.JIH noAbeMa boabi H3 TpySiaTbix KOjioAfteB AnaMeipoM 
IaIOHMOB H SoAee MOIKeT 6bITb HiCH0Ab30BaH AeHTOHHblft BO- 
/IIHIOAbeMHHK BJIM-100 CO CAeAyiOIAHMH H3MeneHHHMH. Ha 
Mpaayiomyio BeAymero niKiiBa npiiBapHBaioT hah BBeprbi- 
Iiiiiot 8 KonycHbix hiiihob hoa yrAOM 45°. Ha BOAonoAbeM- 
ihni AeiiTe AeAaioT OTBepcTnn, KOTOpbie npH BpameHiin 
liiMina coBiiaAaiOT c iiiHnaMH. TaKHM o6pa30M, coBepmeHHO 
ycrpaHHeTCH npo6yKCOBKa AeHTbi. Hhotah aah stoii ueAii 
tin neAymeM niKiiBe HaKAenbiBaioT nAac'niHbi 113 AeHTbi. 
|'py:i iiaTHzKHoro 6AOKa bccom 25—30 kz AeJiaiOT yAAHHen- 
HI.IM. B ycTbe cKBaiKHHbi npHKpenjiHioT nanpaBAHioniHii 
I'ii.iiik, KOTopbift npeAOTBpamaeT 3aAeBaHHe AeiiTbi o ctchkh 
<M’.a>KIIHbI. TaKHe BOAOnOA'beMHHKH C BblCOTOft HOA'bOMa BO- 
;ii.i 25—30 m BiiepBbie 6biah npnMeneiibi b Kabia-Opahhc- 
kiiii o^AacTii KasCCP.

OcHOBHblM HeAOCTaTKOM JICHTOHHblX H HIHypOBblX BOAO- 
IIOAbeMHHKOB HBJIHeTCH HeB03M0zKH0CTb HOAaMH BOAbl Bbl- 
tlie ypoBiin BeAymero niKHBa. ycTanoBKa xie nacocoB bto- 
poro HOA'beMa B yCAOBHHX OTTOHHblX naCT^HHI 3aTpyA- 
iniieAbna. B npaKTHKe ceAbCKoxo3HiicTBeHHoro BOAOcna6- 
/KCIIHH HaiHAH IipiIMeHeHHe HanOpHO-AeHTOHHbie BOAOnOA'b- 
vmhiikh JIBIT-100 KOHCTpyKHiiii lOxKHEIEirHM. Oco6eHHO- 
1'l blO 3THX BOAOnOA'beMHHKOB HBAHCTCH HaAHHIie HeOoAbHIOFO 
nopiUHeBoro riacoca, KOTopbift npiiBOAHTCH b AeftcTBiie ot 
iiiAymero BaAa AeiiTOiHoro BOAonoAi»eMHHKa. Hpn pa6oTe 
,'ieiiTOHHOro BOAonoA'beMHiiKa nopmHeBoft nacoc noAaeT 
BOAy noA HanopoM ao 15 m ii3 BOAoc6opHoro Koxyxa b 
iiaiiopHbift Tpy6onpoBOA- Hpn Heo6xoAHMOCTH pa6oTbi yc- 
laiioBKH KaK o6biiHoro JieHTOHHoro BOAonoAbeMHiiKa nop- 
lllellb MOJKeT OTCOeAHHHTbCH OT KpiIBOIHHHa.

SpAHiJiTbi. Ha nacT6nHiax noAyiHAH neKOTopoe pacnpo-
i ipaHeHIie BOAOnOA'beMHHKH-apAHljlTbl, B KOTOpblX BOAe He- 
nocpeACTBeHHO nepeAaeTcn aHeprnH ciKaToro BO3Ayxa, o6ec- 
ii<"iiiBaiom.aH noAbeM H3 KOAOAna boao-bosavhihoh CMecH.

3pAH(|)TbI npiIMeHHIOTCH AAH HOAbCMa BOAbl B CCAbCKOM 
xoiHiicTBe y>Ke 6oAee 50 act. Oah3ko BBHAy pa3BHTiiH Ha- 
COCHOft TeXHHKI-I II CO3A3HHH HOBblX KOHCTpyKHHH HaCOCOB 
lipiIMeHCHHe IIX OrpaHHMHBaeTCH TAy6OKHMH CKBaiKHHaMH
ii npo6nbiMH OTKaiKaMH b Tpy6qaTbix koaoauax aah ocbct- 
jichhh BOAbi nocAe 6ypeHHH. HecMOTpn na pnA HeAOCTaT- 
1,011, 3pAH(j)TbI B KOMHAeKTe C COBpeMeHHblM KOMIipeCCOp- 
111.1M o6opyAOBaHiieM BecbMa iieAecoo6pa3iibi aah pHAa
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I

ycJioBiin nacTGiiinu i u ■ 
CHa6xeHHH, iianpiiMi |iH 
noAbeMa BOAbi n.i i iyfl 
necKyiomHXCH TpyO'i • >u(l 
JiOAHeB Majioro Aii ' i>

Pa6oTa 9pjiin|ii.i <>■ 
CTBAHCTCH CACJtyl< >11111 l i 
3OM. CxaTblii B()3A.\ X "l^H 
npeccopa (pnc. 32) >i> |>>)M 
CAOOTAeAHTCAb II pri IIIH'MI 
CTynaeT b 6amM;ih >|>>>m 
Ky, rAe, CMeniHBaaci. < im 
o6pasyeT boao-hu > i\iHM 
CMecb. 0opcyHKa pu
CTCH HHXe AHIiaMII'li 
ypOBHH Ha BeAHHHliy /|..7| 
AOAeu. h BOAonoA'i>('Mii\i'lH 
6y moxkho npeACTaiiiiui ■ 
ABa coo6in,aioiuiixc>i >>t^H 
ZI,0 06pa30BaHHH lliiliil 
Aymiioii cMecn ypoiimi. 11H 
B KOAOAHe H BOAOIIO/I |."tfH 
Tpy6e 6yAeT OAHiiaKim lltfl 
Ae o6pa3OBaHHH cmccii, \ iiil 
Hblii Bec KOTOpoii M< <lH 
yAeAbHoro Beca boaij. u )■ 
Me hoa BO3AeiicTBiic\i 1 >m

Phc. 32. 3pjiH(J)THafl ycia- 
HOBKa:

1 — KOMnpeccop; 2 — pecHBep;
3 — 4)opcyHKa; 4 — BOAonoA'beM-
Haa Tpy6a; 5 — npneMHoe ycTpofi- 

ctbo; 6 — peaepByap. 

HHfl HacfHU BO3#yxa B TOHKaX COnpHKOCHOBeillbl < h||jM 
npoHcxoAHT noAT>eM boao-bosayhihoh cMecH no bo i<>hh1 
eMHoft TpySe. IIocTynaH b npneMHoe yCTpoficTUo, nuH 
BO3AyiuHaa cmccb pacnaAaeTca c BbiAeAeHHeM BoaayRifl

Ajm padoTbi 3pjiHi|)Ta Heo6xoAHMO norpy>Keiui< ifl 
AyiHHOH H BOAOnOA'beMHOH Tpy6 OTHOCHTeAbHO Allllll\lll1(1 
Koro ypoBHH boabi b CKBa>KHHe na TaKyio rjiyfiimy, >mB 
ctoji6 BOAO-BO3AywHOH cMecH nepeMemajicH BBepx. 11, ■ hm 
AocTaTOHHoft rjiy6HHe norpy>KeHHH Tpy6, boao-bot i\mi||B 
CMeCb He CM02K6T npeOAOJICTb paCCTOHHHe OT CMeCIIH III M 
HOBepXHOCTH 36MAH.

IIoCKOJIbKy HpOMblHIJieHHOCTb He H3TOTOBAHeT 3|>.llli|iM 
B Ka>KAOM OTAeAbHOM CJiynae HpOH3BOAHTCH paC'ICT, II|'|>M 
THpOBaHHe H H3TOTOBJieHHe BOAOHOAbeMHOH yCTailOllhil | 1(1

OcHOBHblMH SJieMeHTaMH, OnpeACJIHeMblMH npil I' I' >I>|| 
apjiHi^Ta, hbjihiotch rJiy^HHa norpyxceHHH (JiopcyiiKii. > "1M 
necTBo BO3Ayxa, Heo6xoAHMoro aah saAaHHoii H0Aa>m, ■
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•»uMii|ici copa. CymecTBeHHoe bjihhhhc Ha pa- 
n 4 <p.iii(|)Ta 0Ka3biBaeT OTHomeHHe rjiydHHbi 
I yiikh // k BbicoTe nofl'beMa boabi h, nasbi- 

H
i«|m|>iih ik ii roM norpyjKenHH /?=—_.

IIM'H (II OT BblCOTbl BOAOHOA'beMa 
h n<> noMorpaMMe pncyiiKa 33 hjih 
jmhch >i yAeJibiibiH pacxoA B03Ayxa

h

h rjiyoHHbi 
HO (|)OpMy- 
Wo B JW3 Ha

II (16)

(17)

/i (*-!) +10
23r)r lg-----------------

10 
h

Totirln (Pk+1)

If|l4|lilll IIBieCKHH K. n. A. 9pAH(j)Ta, 3HaqeHHH K0T0- 
|ll*l<) OlipCAC'JieHbl OnblTHblM nyTCM H AaHbl B Ta6- 
IHIK' 13;

I /inn iciiiie iiarneTaHHn KOMnpeccopa.

I I pnMMa ajui onpenejieHHH yaejibHoro pacxo.ua Bosayxa 
H'|’iii"ii yctniiOBKe b 33bhchmocth ot bbicotm noA-beMa aMyjibCHH 

oi AiniaMHiecKoro ypoBiia ao H3JiHBa.
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T a 6 ji H u a 13

Bbicora BOAonoa'bena Ao 15 M 15-30 30-60 60—10 90-120

k 3-2,5 2,5-2,2 2,2-2 2-1,75 1,75-1,65
0,59-0,57 0,57-0,54 0,54—0,5 0,5-0,41 0,41-0,4

Kojin'iecTBO B03Ayxa, neo6xoAHMoe ajih iiOAbeMa 
Q Mzlnac, onpeAejiHeTcsi no (JiopMyjie:

r0Q
W=—-—mz!muh. (18)

/Iah onpefleJieHHH iipomBOAHTeJiBHocTn KOMiipeccopa 
W'K neoSxoAHMO iiojiyqeiiHyio BejiiiHiiHy W yMiioiKHTb na 
KOOtJllJlHUHeHT 1,2.

Padowee AaBJieiiHe BO3Ayxa, HeofixoAiiMoe aah pa6oTbi 
BOAonoA'teMHHKa, ‘onpeAeAaeTCH no (JiopMyine:

P='0,l (// —/i+Z/imT) aru, (19)
iAe ha — noTepn nanopa b bosavihhoh Tpy6e ot KOMnpec- 

copa ao 6aniMaKa o6biqHO ne npeBbimaiOT 5 m.
/Jjih pa6oTM BO3AyuiHoro BOAOHOA'beMHHKa moikho npn- 

MeiiHTb KaK cTaiiHonapHbie, tok h iiepeABHiKiibie KOMiipec- 
ccpbi, HMeioinHe Heo6xoAHMbie napaMerpbi (pacxoA h AaB- 
jieHHe).

Bo3Ayx ot KOMnpeccopa nocTynaeT b peciiBep 11 macao: 
OTAeJiHTeAb, KOTOpbie nacTO coBMenjaiOT b oahom B03Aym- 
hom peaepByap-e — B03Ayxoc6opHHKe. O6"beM B03AyinHoro 
pesepByapa npnHHMaeTCH b 33bhchmocth ot npoH3BOAHTeAb- 
HOCTH KOMHpeCCOpa: IFpea = (0,l+-0,2) WK.

X(AH nOBbimeHHH np'OH3BOAHTCAbHOCTH 3pAH(J)Ta H CHH- 
iKeHHii yAeAbiioro pacxoAa BO3Ayxa paspaooTanbi kohct- 
pyKHHH apAHiJiTa c o6oraTHTeAeM. KoHcrpyKTHBHo o6oraTH- 
TeAb npeACTaBAneT co6oii nepcJiopnpoBaHHbin yqacTOK b 
HHIKHeH qaCTH BOAOnOA'beMH'OII Tpy6bl, B KOTOpOM npoxo- 
Aht B03AymHaH Tpy6a. riep(J)opHpoBaHHbiH ynacTOK Tpy6bi 
HMeeT naripaBAciiomHe naTpy6KH, cnoco6cTByiomHe Aynme- 
My o6pa3OBaHiiio B0A0-B03Aymii0H CMecn.

PacnoAoxeHiie BOAonoA'beMHoii h BO3AymHoii Tpy6 ap- 
ah(J)tob ocymecTBAJieTCH AByMH cnoco6aMn: neHTpaAb- 
HbiM — B03AyuiHaH Tpy6a pacnoAO/Kcna BiiyTpn boaohoa'b- 
eMHoii ii napaAAeAbHbiM — BO3AyniHaA 'rpy6a pacnoAoxcena 
pHAOM c BOAonoA'beMHoii (pnc. 34). XJnaMeTpbi Tpy6 MoryT 
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Phc. 34. (fropcyHKa 3pJiH(j)Ta:
a — npH napajuiejibHOM pacnojio>KeHHH Tpy6: 1 — odcaAiiafl TpyGa; 2 — BO3Ayni- 
Haa Tpy6a; 3 — BOAonoA'beMHaa Tpy6a; 6— npn ueHTpajibHOM pacnojiojKennH 

Tpy6; b — npn napajuiejibHOM pacnojiO/KeHHH (ynpomeHHaa KOHCTpyKUHn).

6bITb OnpeAeJieHbl B 3aBHCHM0CTH OT CKOpOCTeH ABHJKeHHH 
CMecH (2,5—3 mIcsk y cjiopcyHKn n 6—8 MjceK na hsjihbc) 
h BO3Ayxa (5—10 jw/ce/c), a TaiOKe b 3aBHCHMocTH ot hoas- 
hh boabi h ot pacxoAa BO3Ayxa (TaOji. 14 n 15).

llo B03AyinHOH Tpy6e B03Ayx nepe3 ijiopcyHKy noAaeTcn 
b BOAonoA'beMHyio Tpy6y. CyMMapHaa njiomaAb OTBepcTHH 
qiopcyHKH b 2—3 pasa 6oJibme ceneHHn BO3AyuiHOH Tpy- 
6bi. npH ueHTpajibHOM cnoco6e pacnojioxeHHH Tpy6 cpop- 
CyHKOH CJiy/KHT OTpe3OK BO3AyiHH0H Tpy6bl.

BoAO-B03AymHaH cMecb no BOAonoA'beMHOii Tpy6e noc- 
TynaeT b npneMHbiH 6aK h yAapaeTCH 06 OTpaxcaTejib. B03- 
Ayx BbiAeJiaeTCH b aTMOcifiepy, a boas cKanjiHBaeTcn b hh>k-
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3aBHCHM0CTH flHaMCTpOB TpyS 3pJIH(|)Ta OT nOflaHH BOflbl
T a 6 ji n u a I I

rionaqa 
boam, 
jitceK

HiianeTpbi Tpyfi b mm npn cnocoBe hx pacnoao»<eHHft

napajuiejibHoM ueHTpajibHOM

o6ca;iHaq BOAOnofl'b- 
eMHaa BosaymHan oCcaaHaa BoaonoA'b- 

eMHaa B03jiyiiiiia»i

1-2 100 40 12 __ _
2-3 100 50 12 75 50 12
3-5 150 63 20 100 63 20
5-6 150 63 20 100 75 20
6-9 150 75 25 125 88 25
9—12 200 88 25 150 100 32

12—18 200 100 30 175 125 38
18-30 250 125 38 200 150 50
30-45 300 150 50 250 200 75

Tafinima 15

BO3«yiiiHbix TpyS ot pacxo,na B03«yxa3aBHCHMOCTb flliaMeipOB

Pacxoji BO3Ayxa,
10-30 30-60 60-100 100-200 200- 400 400-700 700-10«)

HnaweTp BO3Aym- 
HOH TpyCbi, MM

15-20 20-25 25—32 32—38 38—51 51-63 63—76

neft qacTii 6aKa h caMOTeKOM nocTynaeT b pesepsyap. Hpn- 
MenfliOTCH TaK>Ke neHTpo6e>KHbie cenapaTopbi, rxe boao- 
B03AymHan CMecb otboahtch ot BOAonoA'beMHofi Tpy6bi no 
KacaTejibHOH. Ha peaepByapa Bo.ua noAaeTcn noTpe6HTejii<> 
nacocoM BTOporo noA'beMa.

K AOCTOHHCTBaM 3pJiH(|)Ta cjieAyeT othccth npocTOTy 
KoiiCTpyKHiiH, OTcyTCTBHe b KOJiOAue ABHjKyiijHxcsi uera- 
Jiefi, BO3MO>KHOCTb pa^OTbl B HCKpHBJICHHblX CKBa>KHHaX II 
B03M0>KH0CTb HOA'beMa B'OAbl CO 3H3HHTeJIbHbIM COAep>Kanil 
CM B3B6CH.

K HeuocTaTKaM apJiniJiTa cjieAyeT othccth: HH3KHfi 06 
lahh k. n. A- ycTaHOBKH (20—25%), Heo6xoAHMOCTb 3Hami- 
TejibHoro 3arjiy6jieHHH 6aniMaKa hoa AHHaMiiwecKHfi ypo- 
BeHb, noTpe^HOCTb b Hacoce BTOporo noA'beMa.

B neKOTopbix paftonax cTpanbi aji« uejiefi BOAocHa6>Ke- 
hhh Ha nacr^Hiiiax ncnojibsyioT (|>OHTaHHpyiomHe CKBaxui-
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Ilbl. /leSllT cjlOHTaHHpyiomHX CKB3XCHII KOJie6jieTCfl B UIIIpO- 
Klix npe/iejiax — ot 0,5 ao 50 a/cck, noaTOMy, KaK npaBHJio, 
itoiiiiiKaeT HeoOxo/iHMocTb b peryjiHpoBaHHH noAaqn. He- 
■paBHJibHoe peryjiHpoBaiiHe mojkct npHBecTH k necKOBaHHio 
BKBawHH h coKpameHHio cpoKa hx c.hy>k6li. npeflOT- 
ipaiUCHHfl necKOBanHH HeoOxo/iHMo npoH3BO£HTb peryjiH- 

BOBaiiHe AedHTa mpn HajiHqnn nocTOflHHoro H3JiHBa Hepe3 
oiiioA c AiiacpparMOH. FIgcok, noAHiiMaiomHHCfl c boaoh, 
llOCJie 3aKpbiTHfl CKBa?Kiinbi KpanoM He 3aKynopiiBaeT 3a- 

011 necqanofi npoGKoii, a BbinociiTCH uepea nocTOflHHbiii 
iiaipparMeHHbiH otboa. ZliiacpparMa nponycKaeT TaKoe ko- 

■M'ieCTBO BOflbl, KOTOpOe COOTBCTCTByeT CKOpoCTH, b 2 pasa 
i lipi'Bbimaioineii cKopocTb onycKaniiH uacTiin MaKCHMajibno- 
lo pa3Mepa. Flpn tbkom ycTpoiicTBe AonycKaeTCH peryjin- 
ponaHHe AediiTa b mnpoKHx npejjejiax.

rMApaBJiMwecKMe rapaHbi

B OTjxejibHbix cjiynanx npn nacT6nmHOM h hojicbom bo- 
IjOciiaoHceHHH TpeSyeTcii noAaua boabi ot HMeioinerocfl bo- 
flOTOKa na HeKOTopbie BbicoTy h paccTOAHHe. flpH btom 
i lupaBjnniecKyio SHeprmo boaotok3 ncnojibsyioT jiiiGo ajia 
HojiyqeHiiH 3JieKTpHuecK0H SHepniH (npocTeiimne rnpjiflHA- 
ni.i<‘ 3JieKTpocTaHUHH), jiii6o Ajiji npiiBo.na BOflonofl'beMHii- 
kOB iipocTeiimero mna. TaKHMii BOflonoA'beMHHKaMH npe- 
>i<;ie Bcero hbjiaiotch rHApaBjmqecKHe TapaHbi h Typ6ona- 
Cociibie ycTaHOBKii. Heo6xo4iiMoe ycjiOBiie ycToiiHHBoii pa- 
OoTbi rH^paBjiHnecKoro Tapana — Hajinnne nepena.ua bbico- 
1011 ne Menee 0,5—1,0 m.

riupoTapaHiian ycTanoBKa coctoht H3 rnzipaBJiHHec- 
■Oro Tapana, nHTaTejibHon h HarHeTaTejibHOH Tpy6. Ochob- 
Hiie yajibi rn/ipaBjiHiiecKoro Tapana: Kopnyc, BO3AyuiHbiii 
hoJinaK, yaapHbin h HanieTaTejibHbiii Kjiananbi (pnc. 35). 
liononoA'beMiiHK pa6oTaeT cjieayioiniiM o6pa30M; Boaa H3 
licTOHHHKa no nHTaTejibHoft Tpy6e nocTynaeT b PHApaBjiH- 
•iccKHH Tapan h BbiTeKaeT c BospacTaiomeii CKOpocTbio ne- 
pei yAapHbifi Kjianan. C yBejiiiqeHneM cKopocTii naBJieHne 
lin yAapHbiii Kjianan noBbimaeTcsi, h oh aaKpbiBaeTca, hto 
HpiiBOAHT k rHApaBjiiiqecKOMy yaapy. ZlaBjieHHe b nnTa- 
Tcjilhoh Tpy6e CTanoBHTcsi Bbime, qeM b bosayhihom koji- 
iini<e, HarHeTaTejibHbiii Kjianan oTKpbiBaeTcn, h Bo/ia nocTy- 
iuier b BO3AyinHbiii KojinaK. IlocKOJibKy b nHTaTejibHOH Tpy- 
Oc aaBjieHHe naAaeT, yAapiibifi Kjianan oTKpbiBaeTca bhobb,

6 II. M. ycaKOBCKHit 81

nepena.ua


Piic. 35. riiApoTapaHHan ycTaiioBKa:
/ —nHTa'rejibHaa Tpyda; 2 — yflapHbift KJianan; 3 — Harne- 
TaTejibHbift KJianan; 4 — BO3^yniHbift KJianan; 5 — nanop- 

Hbift TpydonpoBOA.

a HarHeTaTejibHMH KJianan saKpbiBaeTCH. Boaa H3 BO3Ayiu- 
noro KOJinaKa hoa AaBJieHneM ca<aToro BO3Ayxa SyAeT noc- 
Tynaib b HanopHbifi Tpy6onpoBOA. B AaJibHeiinieM npoijecc 
SyAeT noBTOpHTBCH aBTOMaTHaecKH, t. e. boas 6yAeT hsah- 
BaTbcn nepe3 yAapnbift KAanan h 3aKpbiBaTb ero, a noBbi- 
nieHHoe AaBAeHHe 6yAeT oi'KpbiBaTb HarneTaTeAbHbift KAa- 
nan. TaKHM o6pa3OM, aah nycKa ycTanoBKH b pa6oTy ne- 
o6xoahmo toabko BpyHHyio OTKpbiTb yAapHbift KAanaH.

Pa6oTy THApaBAHqecKoro Tapana xapaKrepH3yiOT cAe- 
AyiomHe napaMeTpbi: pacxoA b HarHeTaTeAbHofl Tpy6e haii 
npoH3BOAHTeAbiiocTb Tapana q\ pacxoA b nHTaTeAbnoft Tpy- 
6e Q; BbicoTa naAeHHH (pa6oHHft Hanop) h; BbicoTa Harne- 
TaHHH H, paBHan cyMMe bcahhhh reoMeTpHnecKoro nano- 
pa H, h noTepb nanopa b Tpy6onpoBOAe h(a.

IToAana pacxoAa boabi q Ha Bbicory H ocym,ecTBAHeTCH 
nyTeM HcnoAbsoBanHH aneprHH boabi c pacxoAOM Q, naxo- 
AHHieflcH na BbicoTe h<H. Hpn stom iiepe3 yAapiibift KAa- 
nan BHAHBaeTCH pacxoA <7i h aah noAaiii pacxoAa q nepes 
niiTaTeAbHyio Tpy6y iiOAaeTcn pacxoA Q = qi + q- Heo6xo- 
AHmo yHHTbiBaTb, hto HHTaTeAbHaH Tpy6a HBAHCTCH coc- 
TaBHofl nacTbio ycTanoBKH h pa3Mepbi ee He MoryT 6htb npo- 
H3BOAbHbIMH. TaK, HpH yMCHbHieHHH AAHHbl HHTaTeAbHOft 
Tpy6bi coKpamaeTCH BpeMH iiHKAa, a ecAH oho 6yAeT MeHb- 
me BpeMeHH 3aKpbiTHH yAapnoro KAanana, npoH3ofiAeT 
«HenpHMofl» rHApaBAimecKHH yAap, hto npHBeAeT k chhlkc- 
iihio k. n. A- yCTaHOBKH.
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JJjia ycJiOBHii npHMoro rHApaBAHuecKoro y^apa neo6xo- 
/IHMO, HToSbl

21

I7te t3 — BpeMH aaKpbiTHH yflapHoro Kjianana;
l — AJiHna HHTaTeJibHOH Tpy6bi;
c — cKopocTb pacnpocTpaHeHHH y,napHOH bojihh.

B npaKTHHecKHx ycJioBiinx 104-14 jh. /JaBAeHHe, pas- 
niiBaiomeecH b niiTaTejibHOH Tpy6e, saBiiCHT ot Bbicorbi 
narHeTaHHH.

nOBbHHeHIie npOH3BOAHT6JIbHOCTH THApaBAHHeCKOrO Ta- 
pana o6ycAOBJiHBaeTcsi yBeAimenneM 06'beMa KOAnaica n 
AiiaMeTpa niiTaTeAbHoft Tpyobi, a TaioKe mohcct 6biTb aoc- 
niriiyTO npHMeHeHHeM MHoroKAanaHHbix Tapaniibix ycra- 
IIOBOK.

BeAHHiiHa k. n. a. rHApoTapaiinoii ycTanoBKii onpeAe- 
.oieTCH no (JiopMyAe:

qii
n=-^- (20)

Pha 9KcnepiiMeiiTaAbiibix HCCAeAOBaHHft noKaaaA, hto 
II pOH3BOAHTeAbIIOCTb II k. n. A- I'lIApaBAHlieCKOrO TapaHa 

H
UIBHCHT OT OTHOUieHHA

OTHomeiiHe npoH3BOAHTeAbiiocTii Tapana k pacxoAy b 
iuiTaTeAbHOH Tpy6e naxoAHTcn b npeAeAax ot 0,1 ao 0,5, 
oAnaKO npn onpeAeAeHHbix ycjiOBHAx 9Ta BeAHHHiia koac6- 
.'ictch h b 6oAee ihhpokhx npeAeAax. FIoaTOMy hco6xoah- 
mo yHHTbiBaTb, HTo 6oAee 50% pacxoAa nHTaTeAbHOii bo- 
Abi c6pacbiBaeTcn uepea yAapiibift KAanaH.

XIah TapanoB EpriH BeAHHHHa k. n. a. onpeAeAaeTca no 
7MnHpHHecKoft (JiopMyAe:

H
r]= 0,93-0,02— (21)

Ha k. n. a. FHApaBAHHecKoro Tapana 6oAbmoe bahhhhc 
oiiasbiBaiOT TaKxce xoa h Bec yAaprioro KAanana h b MeHb- 
meft Mepe xoa h Bec HarHeTaTeAbHoro KAanana. Hpn oah- 
naKOBbix ycAOBHHX pa6oTbi y Tapana c AByMH yAapHbiMii 
hAananaMH k. n. a. Bbirne, ueM y Tapana c oahhm yAapHbiM 
KAanaHOM.

B CeAbCK0XO3flHCTBeHHOM BOAOCHa6>KeHHH HamAH npHMe- 
iieHiie riiApaBAHHecKiie Tapanbi iieTbipex thhob. 3to TT-1, 
rr-2, yn/K-Kioo n Epnn.
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Hanop, cO3A3BaeMbifi THApaBAH'iecKHMH TapanaMH TI.
AOCTHraeT 100 m npn k. n. a. ao 75% h HHCJie yaapoB 05 

//
B 1 MUH. npH yBeJIHHeHHH OTHOHICHHH ~ OT 2 flO 20 K. n. A.

yMeHBUiaeTcn ot 0,85 ao 0,30. TexHHnecKHe AaHHbie niApa 
BJiHqecKHX TapaHOB Tf npHBeaeHbi b Ta6jiHU.e 16.

TexHHiecKHe aaHHbie rHjipanjiHHecKHX TapanoB TT
T a 6 ji u u a 10

Mapxa riupaBjiHqecKoro Tapana
npOH3B0- 
HHTe/ib- 
HOCTb,

UnaMeTp Tpy- 
6u, MM O6teM

B03AyiBH0r0 
KOJinaKa, 

A.

Bec, 
KZ

nHTa- 
Te/lbHOfi

Hanop- 
HOH

TT-l 100 75 38 20 106
Tr-2-50 45 50 25 13,5 127
TT-2-76 150 75 38 15 175
Tr-2-100 320 100 50 16 204

PHApaBJiHqecKHH TapaH YHX-KIOO (pnc.36) oSecneqn- 
BaeT nofl'beM boam ao 100 m h paSoTaeT b ochobhom Ha ne- 
penaAax ao 5 m. B hbm oTcyTCTByeT npncnoco6jieHHe aasi 
nonojiHeHHH KOjinaKa BosxyxoM, a CTa6HJibHOCTb pa6oTbi 
o6ecnenHBaeTCH HajiHqneM cneiuiajibHOH AnaiJjparMbi. FIpn 
nepenajiax ao 5 m btot Tapan o6ecnenHBaeT noAany ot 7 
Ao 200 ji)muh. BoAbinne 3HaneHHH npoH3BOAHTejibHocTH co- 

Phc. 36. I'HApaBJiH'iecKHii rapan YHJK-KIOO:
1 — nHTaTejibHaa Tpyfia; 2 — yaapHbift Kjianan; 3— Harae 

TaTejibHbift Kjianan; 4 — BOSAyiHHbift KOJinaK.
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oTBeTCTByiOT OTHOIUeHHK) — = 2,3 MeHblUHe— 30. XUlHHa 

iiiiTaTejibHoii TpyObi npn AnaMerpe ee 127 mjh AOJUKHa ObiTb 
ik' Meuee 11 m. JXnaMeTp uarHeTaTejibuoro naTpydKa 
50 mm. Bec ruApoTapaua 242 m. 06-beM BO3AyuiHoro koji- 
naKa 18 a.

VA'apHbiH u HanopHbiii Kjianaubi coctoht h3 AByx MeraJi- 
jiuuecKHX njiacTHH c pesHHOBoii npoKJiaAKoii Me?KAy hhmii, 
tJiy^KauieH uiapHHpoM. yAapiibiii KJiauaH ne paccuuTaH na 
iibicoKHe iiHTaTejibHbie Hanopbi h 'SojibiuHe yAapHbie uar- 
py3Kii.

riiApaBJiHHecKHH Tapan YHyK-KlOO mojkct ycneuino nc- 
IIOJI b30BaTbCH B OojIbUIHHCTBe paiiOHOB CTpaHbl, T3K K3K 
neoSxoAHMbiii ajih ero paSoTbi HeSojibiuoii nepenaA, mojkct 
6bITt> C03A3H HCKyCCTBeHHblM nyTCM.

npu uajiHHHH 6ojibiuux nepenaAOB, xapaKTepubix ajih 
BOA.OTOKOB UpeATOpiIblX pailOHOB, UpHMeHHJOTCH THApaBJIH- 
'iecKHe TapaHbi EpHH (xoHCTpyKUHH EpeBancKoro nojiu- 
TexHHiecKoro HHCTHTyra). 3th TapaHbi MoryT pa6oTaTb 
ii npn HesHauHTejibHbix uepenaAax, ho iie Menbiue 1 m. B 
aaBhchmocth ot AHaMerpa yuapHoro KJianaua pasjiHuaioT 
Tpn MOAH4)HKau.HH ycraHOBOK EpTIH: EpHH-100, EpHH-150 
h EpHH-250, KOTopbie o6ecneHHBaioT Hanop ao 150, 100, 
20 m cooTBeTCTBeHHO AJia BbicoT nepeuaAa ot 1 ao 50, 30 
II 10 M npii npOH3BOAHTeJIbHOCTH COOTBeTCTBeHHO AO 3, 7 II 
18 A/ceK.

B lOTAHHHe OT APyrHX KOHCTpyKIIHH B ycTaiioBKax EpHH 
yAapHbiii KJianan nepeMeiuaeTCH no HenoABHJKHOMy iuto- 
Ky, OjiaroAapfi ueMy upeAOTBpamaeTca iiOBpe>KAeHne iuto- 
Ka. CeAJia KJianauoB MerajiJiHuecKHe, c peauuoBbiMH aMop- 
TH3aTopaMH. I-IarHeTaTejibHbiH Kjianan ycraHOBjieH b KOp- 
uyce B03AyuiHoro KOJinaKa h uepeMeiuaeTca ropH30HTajib- 
ho. TaKoe nojiojKeHHe KJianana yjiyuuiaeT pa6ory Tapaua 
npn cooTuoiueuHH uarueTaTejibuoro n nHTaTejibHoro uano- 
poB MeHbuie 2. Tapan iiMeeT upocToe npHcnoco6jieiiHe ajih 
aBTOMaTHuecKoro nonojiHeHHH KOJinaKa BO3AyxoM; Tpy6Ka 
c KJianaHOM, coeAHHmoiuan niiraTejibHyio Tpy6y c B03Ayui- 
HE>TM KOJinaKOM. EIpH yBeJIHHCHHH BblCOTbl naAeHHH h h no- 
CTOHHHOH BeJIHUHHe H Up0H3B0AHTeJIbH0CTb rHApaBJIHHe- 
ckoto Tapaua BospacTaeT.

FHApaBjiHiecKHe Tapanbi MoryT pa6oraTb KaK npu no- 
cjieAOBaTejibHOM (b uejiux yBejiHueHHH nanopa), TaK h npn 
napajwiejibHOM coeAHHeHHH (b uejinx yBejiHueuHn no- 
Aaun).
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Ha niiTaTejibHoii h nanopnoft Tpygax rnApoTapaHiibix 
ycTanoBOK ycTaHaBAHBaioTCH 33Abhh<kh, KOTOpbie Heo6xo- 
AHMbi aaii nycKa h ocTanoBKH TapaHOB.

JIjih noA'beMa boabi H3 maxTHbix kojioahcb rjiydHHoii 
CBbime 100 m b pecnyOjiHKax CpeAneft Ashh npHMeHHiOTCsi 
TaKaee BOAonoA'beMHbie jiefieAKH, cMOHTHposaHHbie na Tpai< 
TOpax T-16, JJ.T-20 h Apyrnx, a b aAeKTpncpHiiHpoBaHHbix 
XO3HftCTBaX HpHMeHHeTCH 3neKTpOAe6eAKa T-109. JJasi 
iiOA'beMa BOAbi b sthx ycTaHOBKax CAyiKHT 6aAbn haii 
«Kayra» (KoiKaiibiii MemoK), npHKpenAaeMbie k Tpocy ac- 
6eAKii.

BeTpo-BOflonoflbeMHbie ycTanoBKM

ripHMeHeiiHe BeTpoABiiraTeAeft aah BOAonoAbeMa o6ec- 
neniiBaeT noBbimeHHbie TexHHKO-SKOHOMHHecKiie noKaaaTeAii 
no cpaBHeHHio c npHMeneHHeM ABHraTejieft BnyTpeHnero 
cropaiiHH, 3HaHHTeAbiio ynpomaeT aKciuiyaTamno npn op- 
raHH3an,HH rpynnoBoro o6cAy>KiiBaHHH BOAonoA'beMHbix yc- 
TaHOBOK. npH H3AHHHH 3KKyMyAHpyiOIH.eft eMKOCTH BOAbl 
Ha nepnoA 6e3BeTpH« AOCTiiraeTca noAiioe BOAOo6ecneneHne 
HOTpe6nOCTeft naCT^HHIHOrO JKHBOTHOBOACTBa. SlpIpeKTHB- 
HOCTb npHMeneHHH BeTponacocHbix arperaTOB 33bhcht ot 
MHOTHX (paKTOpOB, HOOTOMy Hpil Bbl6ope K3K 06beKT0B HC- 
nOAb3OBaHHH BCTpOHaCOCHblX yCTHHOBOK, T3K H C3MHX yCTa- 
HOBOK Heo6xOAHMO HpOBOAHTb TeXHHK0-3K0H0MHlieCK0e 
cpaBHeHHe hah >Ke noAbsoBaTbca HaAAeiKaiuHMH peKOMeH- 
ASftHHMH [39].

BeTpoABHraTeAH MoryT coeAHHSiTbCH ah6o HenocpeACT- 
bchho c BOAonoA'ueMHHKOM, ah6o c 3AeKTporeHepaTopOM, 
KOTOpblft HBAH6TCH HCTOHHHKOM HHTaHHH SAeKTpOABHTaTeAH 
BOAonoA'beMHiiKa hah aKKyMyAHTopHoft 6aTapeH. Hohth Bce 
coBpeMeHHbie BOAonoA'teMHHKH MoryT 6biTb coeAHHenbi c 
BCTpOABHraTeAHMH. ,n,AH 06'beMHbIX, HHepUHOHHblX H A6H- 
TOHHblX BOAOHOA'beMHHKOB BeTpOABHraTCAb HO CBOHM xa- 
paKTepHCTHKaM HBAHCTCH COBepmeHHblM HCTOHHIIKOM 3Hep- 
thh, nosTOMy BeTponacocHbie arperaTbi c sthmh THnaMH 
BOAOHOA'beMHHKOB HMCIOT BblCOKHe TeXHHKO-SKOHOMHHeCKHe 
noKaaaTeAH.

Co3AaHHan b nocAeAHHe roAbi BeTpoHacocnaa ycTaHOB- 
Ka c nopmHeBbiM nacocoM TBM-3 ^WafiKa^ MomHocTbio 
l K3T npeAHasHaqeHa aah noA'beMa boabi H3 inaxTHbix h 
Tpy6naTbix KOAOAfteB TAy6HHoft ao 30 m. B arperaTe c na- 
cocom HFI-65 3Ta ycTanoBKa mojkct HOAHiiMaTb BOAy c

85



Pnc. 37. BcTpo-BOflonoflT>eM- 
hhk BB-3:

Pnc. 38. HHepUHOHHblfi BO- 
AOnOA'bOMHHK yCTaHOBKH 

BB-3:
1 — ceAJio; 2—Kopnyc; 3—or- 
paHHHHTejib; 4 — mapoBbiH 
KJianan; 5 — 4)JiaHeu.; 6—6ojit;

7 — BTyjiKa; 8 — tpoHhhk;
9 — iiiJiaHr.

/ — BeTpoKOJieco; 2 — rojioBKa;
3 — xboct; 4 — CaiiiHfl; 5 — Mexa- 
HH3M AJifl aBTOMaTiiqecKoro nycxa 
II 0CT3H0BKH; 6 — BOAOnOA'bCM- 

HHK.

rjiySiiHbi ao 50 m. Bjiaroflapa ABeHajmaTHJionacTHOMy ko- 
accy ajih noAaiH boabi AOCTaTonna cKopocTb BeTpa 3 m/csk. 
,'-)Ty ycTanoBKy peKOMeHAyeTcn HcnoAb3OBaTb b paftonax 
co cpeAHeroAOBofi CKopocTbio BeTpa 3,5—4,5 m/cck. FIpn 
(5e3BeTpHH MOxeT SbiTb Hcnojib3OBaH pynnoH npHBOA ar- 
peraTa, KOTopbiii oSecnenHBaeT noAany ao 1 M^Hac.

BeTpo-BOAonoA'beMHHK BB-3 npeAHa3HaqeH aah noA'be- 
Ma boali H3 maxTHbix n Tpy6naTbix kojioahcb AiiaMeTpoM 
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ot 4 aiohmob h rjiy6nHOM ao 15 M. YcTanoBKa npeucTaBjisH'i 
npocTeHHiHH arperaT BeTpoABHraTejm c HHepn,HoiiHbiM Haco 
COM. BeTpO-BOAOnOA'beMHHK (pHC. 37) COCTOHT H3 BeTpOKO 
Jieca, tojiobkh, xsocTa, 6aniHH, BOAonoA'beMHoii Tpydbi h mc 
X3HH3Ma pyHHOFO yHpaBJICHHH C yCTpOHCTBOM AJIH 3BT0M.T 
THnecKoro nycKa h oct3hobkh arperaTa.

BeTpoKOJieco <6biCTpoX’OHHoe, HMeer ABe jionacTH h aBTo- 
MaTHnecKoe ueHTpo6e>KHO-a3poAHHaMHqecKoe peryjiHpoBa 
HHe CKOpOCTH BpailieHHH. JIonaCTH B 33BHCHM0CTH OT HHC- 
Jia io6opoTOB BeTpoKOJieca h ckopocth BeTpa MoryT noBopa- 
'IIIBaTbCH.

Ha KOHue Bajia BeTpoKOJieca b roJiOBKe HMeeTca kphbo- 
hihh, na KOTOpoM yKpenjiena HiTaHra. B HHiKHeii nacTH ro- 
jiobkh ycTaHOBJiena ueHTpajibHan npyiKHiia, KOTopan kom- 
neHCHpyeT Bec BOAonoA'beMHOii Tpy6bi h o^jiernaeT nyci< 
BCTpO-BOAOnOA'beMHHKa.

Xboct 6ojit3mh KpenHTcii k npnjiHBaM tojiobkh. Oh coc- 
toht H3 AByx yrojiKOB h onepeHHM.

BaniHn (TpexrpaHiian) coctoht H3 yrojiKOB, hohcob n 
pacKocoB. B BepxHeii hbcth 6aniHH coeAHHneTCH c tojiob- 
koh, a b niPKHeii — c >Kejie3o6eTOHHbiMH TyM6aMii (|>yHAa- 
MeiiTOB.

IdHepHHOHHblH BOAOnOA'beMHHK (pHC. 38) COCTOHT 113 
KCJIOHHbl BOAOnOA'beMHblX Tpy6, COeAMHeHHblX C nOMOIIIblO 
(JjjiaHijeB, BTyjioK h 6ojitob. B hhjkhch nacTH BOAonoA'beM- 
Hoii Tpy6bi pacnojiaraeTcn KjianaHHbift yseji, KOTopbifi co- 
ctoht H3 ceAJia, Kopnyca, inapoBoro KJianana h orpaHHHH- 
Tejia. X(jih JiHKBHAaiiHH 6okobhx KOJie6aHHH Tpy6bi cjiyjKa r 
npope3HHeHHbie pacTHJKKH, KOTopbie ycTanaBjiHBaioTca 
BAOJib 6aniHH. npn BpameHHH BeTpoKOJieca KOJie6aHHH ot 
KpHBoniHna nepe3 inTaHry nepeAaioTCH BOAonoA'beMHbiM 
Tpy6aM. AMnjiHTyAa KOJie6aHHii 23 mm, nacTOTa KOJie6aHHii 
42 ceK~l. PlMnyjibc AaBjieHHH nepeAaeTCH ot KJianana 
CTOJi6y boam, KOTOpan no BOAonoA'beMHoii Tpy6e nepe3 pe- 
3HHOBbiii naTpy6oK nocTynaeT b HanopHbiii Tpy6onpoBOA, 
a 3aTeM b pesepByap. flpH HanojineHHH peaepsyapa BOAoii 
BeTpOHOA'beMHIIK aBTOMaTHHeCKH OCTaHaBJIHBaeTCH.

yCTpOiiCTBO AJIH aBTOMaTHHeCKOTO nyCKa H OCTaHOBKH 
BeTpoHacocHoii ycTanoBKii BB-3 coctoht 113 6ajuiacTHoro 
6anKa, 3anojiHeHHoro boaoh, ii cncTeMbi tht h pbiqaroB 
BepTJiio>KHoro h iiasKHMiioro ahckob. Hoa AaBJieHIICM Beca 
6anKa naiKHMHoii ahck noBopaqHBaeT JionacTH npoTHB na- 
coboh cTpejiKii, ocymecTBJiHH aapoAHHaMHnecKoe TopMoxe- 
HHe. npn AajibHeiimeM nepeMemeHHH ahckh nponcxoAHT
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Hrv'inii'iecKoe TopMOJKeiiHe, h KOjieco nojiHocTbio oc- 
■|)iii«njiHBaeTCH. C HOHHHceHHeM ypoBHH boabi b pe- 

•rpnyape SajijiacrabiH 6anoK oriopoiKHfleTCH, na>KHMHofi 
aiii k otxoaht ii jionacTii cTaBHTCH b nycKOBoe nojiorKeHiie. 
hi'ipoABHraTejib mojkct SbiTb ocTaHOBJieir hjih nymeH b 

■iftiiTy TaKJKe Bpyqnyio.
MexaHH3M peryjinpOBaHHH ckopocth BpameHHH BeTpOKO- 

»<'< a no/wepTKHBaeT HOMHnajibHoe hhcjio oSopoTOB c ot- 
t K'iiineiiHHMH b npeaejiax 10—15%.

.VcTaHOBKa BB-3 HMeer cjieayioiHHe TexiiHnecKHe noKa- 
||iitcjih: AHaMeTp BeTpoKOJieca 2,8 m; pacneTHoe hhcjio 

•ifiopoTOB BeTpoKOJieca npn ckopocth BeTpa 5 MlceK — 
4’. O o6]muh; AHanasoH paSonHx cKopocreft 3—30 MfceK\ orpa- 
int'iciiHe iHCJia oSopoTOB BeTpoKOJieca — aBTOMaTHiecKoe, 
Iti iiTpoSerKHO-aapoAHHaMHiecKoe, noBopoTOM JionacTeft ot- 
IIOCHTeJIbHO HX HpOAOJIbHblX OCefi; OpneHTaHHH TOJIOBKH no 
ii.nipaBJieHHio noTOKa — aBTOMaTHiecKoe, c noMombio xboc- 
iii; paccTOHHHe ot noBepxnocTH scmjih ao och BeTpOKOJie- 
<.i 6 m; Bec arperaTa 205 /ca; nOAana npn nanope 12 m h 
cKopocTH BeTpa 3,5—5 mIcck cocTaBJineT cooTBeTCTBeHHo 
1,2—3,0 M?ln, noAana npn Hanope 30 m h ckopocth BeTpa 
3,5—5 M/ceK cocTaBjineT cooTBeTCTBeHHO 0,2—2,0 m3Ih.

HaH6ojibmee pacnpocTpaneHHe na nacT.6Hmax noJiyiHJin 
neTpoABHraTejiH b arperaTe c jieHTOiHbiMH BOAonoA'beMHH- 
lUIMH, HTO o6T>HCHHeTCH npOCTOTOft KOHCTpyKHHH BOAOH'OA'b- 
vMHHKa h ero B03MO?KH0CTbio pa6oTbi b HiHpoKOM AHana- 
uoiie cKopoiCTefi.

BeTponoA'beMHHK BFI-3M., npeAHasHaieHHbifi ajih noA'be- 
Ma boah H3 maxTHbix KOjioAueB rjiy6nHofi ao 25 m, pa6o- 
TaeT b AHanasone CKopocTeft 3—15 mIcck, o6ecneiHBaH no- 
Aa'iy ao 3 m3Ih. Oh coctoht H3 cJieAyiomHx ocHOBHbix ys- 
jiob: BeTpoKOJieca, tojiobkh, xBocTa, MaiTbi c pacTHJKKaMH, 
iiii>KHero peAyKTopa, onopbi h BOAonoA'beMHHKa.

BeTpoKOJieco BeJiocHneAHoro Tiina HMeeT 18 jionacTeft, 
JKirOTOBJieHHblX H3 OH.HHKOBaHHOTO >KCAC3a. J^HaMCTp BCT- 
poKOJieca 3/w- FIpH CKopocra BeTpa 8 m!cck hhcjio o6opo- 
tob AOCTHraeT 80—90 b 1 muh. PeryjinpoBaHHe HHCJia 060- 
|)OTOB npH CKOpOCTH BCTpa 8—15 MlceK npOHCXOAHT aBTO- 
MaTHnecKH; 6jiaroAapn 3Kcu,eHTpHnecK0My pacnojiox<e- 
niiio KOJieca oTHOCHTeJibHo och MaiTbi oho ycTanaBJiHBaeT- 
Cfl noA yrAOM k HanpaBJieHHio BeTpa, npn stom hhcjio 
o6opoTOB KOJieca ne BO3pacTaeT, necMOTpn na yBejinieHHe 
CKOPOCTH BeTpa. IlpH CKOpOCTH BCTpa AO 8 MlCeK BCTpOKO- 
jieco pacnoAaraeTCH nepneHAHKyAnpHO k HanpaBAeHHio 
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BeTpa, a npii cKopocTii BeTpa dojiee 15 MjceK oho ocTanaii 
jiHBaeTCH.

PoJIOBKa C'OCTOHT H3 AByXCTyneHHaTOTO IIOBbimaiOmeKi 
pexyKTOpa, onopHoro CTaKaHa h MexaHH3Ma aBTOMaTHnei 
koto orpaHHneHHH mohihocth. CoeaHHeiiHe tojiobkh c Ma>i- 
toh ocymecTBJiaeTcsi npn homoihh niTbipH n AByx mapHKO 
HOAHIHHHHKOBblX O'HOp, oSeCHeHHBaiOIIIHX CBOdOflHblH H0BO- 
pOT TOJIOBKH OTHOCHTejIbHO OCII MHHTbl Ha 360°.

Xboct, cjiyiKamiiH aah opiieHTaiiHH BeTpoKOJieca na 
BeTep, (jjiaronapn mapHHpHOMy KpeiiJieHiiio iiMeeT hoabhh: 
IIOCTb OTHOCHTejIbHO FOAOBKH.

MaaTa coctoht H3 CTajibHoft ipyobi, BHyTpH KOTopoii 
noMemaeTca BepTiiKaAbHbift Baji, nepeAaioiiiHH BpanieHiie ot 
Bepxnero peAyKTopa k HHJKHeMy. KpenjieHiie 'MauTbi b Bep 
THKajlbHOM IlOJIOJKeHHH OCyiH,eCTBAHeTCH C HOMOIIIblO HeTbl- 
pex pacTHHieK.

Hhjkhhh peAyKTop nepeAaeT Bpainenne ropnaoHTaJibHOMy 
BaAy. KoHTpnpiiBOA h MyijiTa cbo6oahobo xoAa no3Bonaior 
BpamaTb HIKHB B'OAOHOA'beMHHKa K3K OT ABHraTCAH BHyTpeH- 
nero cropaHHn, TaK h ot kohhoto npHBOAa.

B BOAonoA'beMHiiKe ajih yBeJiimeHHH CMaqiiBaiomeii no- 
BepxHocTH npHMeneHa nepiJjopHpoBaHHan AeHTa ceneHHeM 
60x5 mm. Bce ocraJibHbie ajieMeiiTbi BOAonoA'beMHHKa ana- 
AOTHHHbl OHHCaHHblM BblLHe AAH AeilTOHHOFO BOAOnOA"beM- 
HHKa.

BbiCTpoxoAHas BeTpo-BOAOAOA'beMHaa ycraHOBKa 
BBY-3 npeAiiaaHaneHa a-'ih paSoTbi b AHanasone cKopocTeii 
3,5—25 mIcck. YcTaHOBKa o6ecneHHBaeT noA'beM boam na 
BbicoTy ao 30 m npn noAane ao 3 m3/u. BeTpoKOAeco Tpex- 
AonacTHoe AnaMeTpoM 3 m. JIonacTii MoryT noBopanHBaTb- 
ch OTHOCHTeAbiio cbohx HpoAOAbHbix oceft. BpaiiieHHe OT 
BeTpoKOAeca nepea noBbimaiomHft peAyKTop nepeAaeTcn 
BepTHKaAbHOMy Bany h nepe3 npOMejKyTonHbift BaA — BaAy 
HHJKHero peAyKTopa. 3aAaiiHoe hhcao o6opotob noAAep- 
XHBaeTCH peryAHTOpOM, KOTOpblft B 3aBHCHMOCTH OT CKOpO- 
cth BpameHHH BerpoKOAeca aBTOMaTHHecKH noBOpanHBaeT 
JionacTH. BoAonoA'beMHHK TaKoft >Ke, KaK y BeTponacocHoii 
ycTanoBKH BFI-3M. BeTpOBOAOHOA'beMiiaH ycTanOBKa BBY-3 
HMeeT cAeAyioniHe TexHHnecKHe noKaaaTeAii: MomHOCTb na 
BaAy BeTpoKOAeca npn ckopocth BeTpa 8 m/cck — 0,8 kbt; 
pacneTHoe hhcao o6opotob BeTpoKOAeca npn ckopocth BeT- 
pa 8 M/ceK paBHO 280—300 oQImuh; nepeAaTOHHoe othoihc- 
HHe ot BeTpoKOAeca k HiKHBy BOAonoA'beMHHKa 1 : 1,9; pac- 
CTOHHHe OT HOBepXHOCTH 3CMAH ao och BeTpoKOAeca 5,5- m;
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■m'CTOflHHe OT nOBepXHOCTH 3CMAH AO OCH CJIHBHOTO na- 
.JpyfiKa BOftonoA'beMHHKa 2,1 M; Bec KOMnJieKTHOH BeTpo- 
kiaiioBKH 342 kz; nonana npH BbicoTe BOAonoA'beMa 10 m 
N cKopocTH BeTpa 4—8 mIcbk cocTaBJiaeT cooTBeTCTBenHO 
■4 -4,6 m3/<i, noAana npH BbicoTe BOAonoirbeMa 20 m h 
tKppocTH BeTpa 4—8 M/ceK cocTaBJineT 0,25—3,4 m3/h..

BeTpoABHraTejiH c jieiiToiHbiMH BOAonoA'beMHiiKaMH b 
ijCTOflmee BpeMH noABeprjuicb KOHCTpyKTHBiioMy ycosep- 
IIKIICTBOBaHHIO. BMeCTO yCT3HOBOK BI4-3M h BBY-3 na- 

■||TO npOH3B'OACTBO BeTpOBOAOGOA'beMHHKOB BTJI-3; BBJI-3 
n 2BIIJI-4 «Bypan».

BeTpo-BOAonoAT>eMHHK «Bypan» (2BIIJI-4) npeAHaana- 
•ICII AJIH HOA'beMa BOABI H3 HiaXTHblX K0A0AH6B FJiyfiHHOH AO 
30 M b pafioHax co cpeAneroAOBOH CKopocTbio BeTpa 4—8 
M/CCK.

BeTpoKOAeco ycTanoBKii HMeeT Tpn cTeKJionAacTHKo- 
in.ix AonacTH. BepxHHii peAyKTop saKAioneH b aAioMHHHe- 
Ikim ahtom Kopnyce. TpyfiqaTan daiiiHii hmcct yroAKOBoe 
ociiOBaHHe, KOTOpoe KpenHTca k 3eMAe. Hhhchhh peAVKTop 
k'aiiMosaMenaeM c BepxnHM. JJah coeAiiHeHiin B-OAonoA'beM- 
miKa c renepaTopoM na T0pH30HTaAbii0M BaAy imiKHero 
peAyKTopa HacaxeHbi ABa niKiiBa. BoAOiiOAT>eMHHK HMeeT 
iicp4>opHpoBaHHyio AeHTy ceiieHiieM 60X4 mm. HoAaHa 
iu rpo-BOAonoA'beMHiiKa «Bypan» npn ckopocth BeTpa 4—8 
M/CCK H BblCOTe BOAOnOA'BCMa 10 M COCTaBAAeT C00TB6TCT- 
iii iiho 0,7—3 m3/h, npn BbicoTe BOAonoA'beMa 20 m cocTaB- 
AiiCT 0,5—2,8 m3/u, npn BbicoTe BOAonoA'teMa 30 m cocTaB- 
ahct 0,4—2,6 m3/h. BoAonoAT>eMHHK mojkct pa6oTaTb h 
ii[>ii CKopoc™ BeTpa 6oAbine 8 m/cck.

BeTpO-BOAOIIOA'beMHHK BBT-4,2 KOHCTpyKIIHH 
CAHHHPII npeAHasHaqen aah noA'beMa boam H3 maxTHbix 
KOAOAUeB rAy^HHOH ao 25 m. BeTpoABiiraTeAb ycTanaBAH- 
naeTCH na paccTomiHii 3—4 m ot oroAOBKa KOAOAua. Hpii- 
MCHneMbin b arperaTe BOAonoA'beMHHK aHaAorHnen boao- 
noA'beMHHKy BJIM.-100 c achtoh H3 npopesHHeHHoro nep- 
(|>OpHpOBaHHOrO peMHH IHIIpHHOH 100 MM. BoAOnOAT>eMHHK 
iiMeeT yAAHHeHHbiii Ban h AononHiiTenbHbiH CTyneHHaTbiii 
IIIKHB AAH KAHHOpeMCHHOii nepeAaHH. KOHCTpyKHHH npocra 
n HaAe>KHa b 3KcnAyaTaiiHH. ycTanoBKa mojkct 6biTb -coe- 
.iHHena c pesepBHbiM ABHraTeAeM 314/1-4,5.

BeTpo-BOAonoA'beMHHK «Bnxpb» (BHFI-4M), npeACTaB- 
Aniomiiii co6oii BeTpoABiiraTeAb b arperaTe c nHeBMaTHqec- 
khm nacocoM 3aMemeHHH, npeAHa3HaHeii ajih noAT>eMa bo- 
Abl H3 KOAOAIjeB H OTKpblTblX B'OAOBMOB. Oh M0JK6T 6bITb 
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HCnOJIb3OB3H B paHOHaX CO CpeAHerOAOBOH CKOpOCTBIO BCT 
pa dojiee 5 mIcck. BeTpo/iBHraTejib mojkho ycTaHaBJiHBari. 
fia paCCTOHHHH AO 100 M OT BOAOHCTOHHHKa. BeTpOHaCOCHaii 
ycTanOBKa coctoht H3 BeTpoKOJieca c n.eHTpo6e>KHbiM pe- 
ryjiHTopoM CKOpocTH BpameHiiH, MeMSpaHHoro KOMnpcc- 
copa c ycTpoiiCTBOM aah aBTOMaTHnecKoft paarpysKH na 
nepnoA nycKa h pasrona, Bepxneft onopbi — peciiBepa, no 
BOpOTHOft onopbl, AByX BHHAPO3, HHJKHeft MaHTbl, OCHOBaHHH 
ManTbi h HHeBMaTHnecKoro nacoca saMemeHHH.

BeTpoKOJieco 6bicTpoxoAHoro THna c abvmh nejibno- 
MeTajijiHHecKHMH jionacTHMH yKpenjieno na BaJiy KOMnpec- 
copa. ABTOMaTHqecKan cncTeMa nenTpo^eiKHO-aapoAHHa- 
MHHecKoro peryjiHpoBaHHH, KaK y BeTpo-BOAonoA'beMHHKa 
BB-3. PeryjiHTop o6ecnenHBaeT ycToftnHByio pa6oTy bct- 
pOABHraTejiH ao ckopocth BeTpa 40 m/cck.

KoMnpeccop HMeeT neTbipe paOonne KaMepbic MeM6pana- 
mh h KJiananaMH — BcacbiBaiomHMH h HarneTaTejibHbiMH. 
MeM6paHbi BbinojiHeHbi H3 ajiacTHnnoft npopesHHeHHoft TKa- 
HH MFI TOJimilHOH 0,8 MM.

BepxHHH onopa — pecHBep HMeeT npeaoxpaHHTeJibHbiii 
KJianan, naTpy6oK ajih cjiHBa KOHAencaTa h HiTyiiep ajia 
COeAHHeHHH C HHJKHeft MaHTOft.

ToJioBKa o6pa3yeTCfl noBopoTHoft onopoft c KOMnpec- 
COpOM H BHHApO3aMH.

Mawa coctoht hs Tpex Tpy6naTbix CToeK, OAHa H3 ko- 
TOpblX HCnOAb3yeTC5I K3K BO3AyXOnpOB0A k nacocy.

B KanecTBe nacoca HcnojibayeTCfl OAHOKaMepnbift nneB- 
MaTHqecKHft naooc saMemeHHH.

noAana boahi BeTponoA'beMHHKOM «Bnxpb» o^ecnenn- 
BaeTca b pa3Mepax h ycAOBHnx, noKasaHHbix HH»e:

Tloaana, M'n

1,8-2,8 
0,6-1,7 
0,5-0,75

Hanop, m

10
20
30

ClCOpOCTb 
BeTpa, Mlcex

4—8
4-8
4-8

HapHAy c BeTpo-BOAonoA'beMHHKaMH aah noA"beMa bo- 
Abi na nacT^Hiuax ncnoAbsyiOT BeTpooAeKTpHqecKHe ycTa- 
hobkh, Bbipa6aTbiBaiomHe 3AeKTpHnecKyio oneprHio. 3th 
ycTanoBKH npocTbi no KOHCTpyKHHH h o6bimio niHpOKonpH- 
MeHHIOTCH AAH 3apHAKH 3KKyMyAHT0pHbIX 6aTapeft H OCBe- 
UieHHH. JJaH BeTpOSAeKTpHHeCKHX yCTaHOBOK MOIHHOCTblO 
ao 200 6T b KauecTBe onop ncnoAbsyiOTCH AepeBHHHhie h 
>Kene3o6eTOHHbie ctoa^bi.
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BeTpoaJieKTpmecKHH arperaT B3-2M, HMeiomHft homh- 
HajibHyio MomnocTb 130 8T, naHpflJKeHHe 26/15 b h Bec 51 kz, 
upHMeiiHeTCH nyifl aapnAKH aKKyMyjiflTopabix daTapeii h 
ocBemeHHH. BeTpoajieKTpHnecKHH arperai B3C-1-5, hc- 
HOJIb3yeMbIH AJIfl HHTaHHfl ycTpOHCTB KaTOAHOH 3aiUHTbI 
TpySonpOBOAOB b Mecrax, yAaJieHHbix ot ajieKTpnqecKHx 
ceTeft, no cbohm napaMeTpaM TaKHte mojkct 6biTb npHMeneH 
jijih niiTaHiifl ajieKTpojiBiiraTejieii BOnonoitbeMHoro oBopy- 
noBaHHfl. BeTpoKOJieco arperaTa B3C-1-5, cocTOflm.ee H3 
nejibHOMeTajuiHHecKHx jionacTeii, nepea penyKTop npHBO- 
Aht bo BpameHHe renepaTop nepeMeHHoro TOKa. EoJioBKa 
neTpoarperaTa HMeeT BHHjposHoe ycTpoficTBO njifl aBTO- 
MaTHHecKoii opneHTaiiHH Ha BeTep. BeTpoajieKTpHHecKiiH 
arperaT B3C-1-5 HMeeT cJienyiomHe TexHHiecKHe nOKaaa- 
TejiH; AHaMeTp BeTpoKOJieca 5 m; peryjinpoBaHHe CKopoc™ 
BpameHHfl — aBTOMaTHuecKoe, ueHTpofieiKHO-aapoAHHaMH- 

MecKoe; reuepaTOp FBA-l-T/127, HOMHHajibHaa MomuocTb 
renepaTopa npn ckopocth BeTpa 8 jw/ce/c—1000 bt; homh- 
iiajibHoe HanpflJKeHHe 127 b; paccTOflHHe ot och BeTpoKojie- 
ca ao noBepxHocTH scmjih 9,2 m; AHanasoH padouHx CKOpo- 
cieii BeTpa 3,5—30 m/cbk; CKOpocTb BpaineHHa BeTpOKOJie- 
'ca npu CKopocTH BeTpa 8 mIcck — 245 o6Imuh; nepenaTOH- 
noe hhcjio peayKTOpa 11,3; Bec arperaTa 800 kz.

BeTpoajieKTpoHacocHbiii arperaT «BepKyT» (B3H-4) 
iipeAHasHaueH aah non'beMa boabi H3 inaxTHbix h TpySua- 
Tbix KOAOAIieB. BeTpOKOAeCO AHaMeTPOM 4 M HMeeT 3BT0- 
MaTHuecKHii peryAATop ckopocth Bpamenna h abc ueAbuo- 
MeTajuiHuecKHx AonacTH. PeAyKT°P> renepaTop h noBopOT- 
Hafl onopa c BHHApo3HbiM MexaHH3MOM ogpasyiOT roAOBKy 
BeTpoarperaTa. PeiiepaTop arperaTa Tiina FB3H-T/230- 
4/150 Tpex4>a3Hbiii, c caMOBO36y>KAeHHeM OTTBepAbix Bbinpa- 
MHTeAeii. ycToiiuHBoe caMOBO36y>KAeHHe reHepaTopa ocy- 
mecTBAfleTCfl npH uacTOTax ot 90 ao 165 eip B komhackt ar- 
peraTa bxoaht BbicoKoo6opoTiibiH Hacoc 2B9H-2,0X45-8500. 
BoAa, noAasaeMafl nacocoM, npoxoAHT no KOAbiieBOMy 
3a30py Me?KAy KopnycoM sAeKTpoABiiraTeAfl h Tpy6ua- 
TbiM KopnycoM, o6ecneHHBafl 'OXAajKneHue ABHraTeAfl. 
DAaroAapfl npHMeneHHio noBbimeHHoii uacTOTbi sAeKTpona- 
COC HMeeT KOMnaKTHyiO KOHCTPyKIIHIO H MOHCeT 6bITb HC- 
HOAb3OBaH AAfl HOAbeMa BOAbl H3 Tpy6qaTbIX KOAOAU.6B AH- 
aMeTpoM 4 AroiiMa.

B KOMHAeKT BeTpOSAeKTpHUeCKOrO BOAOnOA'beMHHKa 
B3B-1-6 bxoaht norpyiKHOH hah nAaBaromHii nacoc, a TaK- 
>Ke THxoxoAHbiii reHepaTop MomHOCTbio 1,5 kbt c npHBOAOM
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ot BeTpoKoneca. rioAana arperaTa npn ckopocth BeTpa 4 
7 MlceK c nacocoM 3LI,B4 npn nanope 40 m cocTaBJiaeT co« 
OTBeTCTBenHo 0,05—1,9ju3/</, c naoo.coM FIH-IO npn Hanopo 
10—15 m cocTaBjiaeT 0,1—3,0 ai3/<i.

Hapajy c nepemicjieHHbiMH kohctpvkhhhmh b nocjie/i- 
Hne roflbi opranHsyeTcsi BbinycK paxa hobbix BeTpoHacoc 
Hbix ii BeTpoajieKTpHqecKHx arperaTOB. H3 npocTefiuiHx koii- 
CTpyKuiifi cjiexyeT BbiaejiHTb KOMnaKTnyio ycTauoBKy 
BeTposJieKTpHiecKoro arperaTa c OAHoipaaHbiM reHepaT i 
POM H HHepUHOHHblM HBCOCOM C OJieKTpOMaTHHTHblM HpHBO- 
Aom. BneApeHHe stoii ycTauoBKii b hpoh3Boactbo ho3bojiht 
3Ha<IHT'eJIbHO paCLHHpHTb HCH'0JIb30BaHHe SHepPHH BCTpa AJIII 
nofl'beMa boabi na nacTdHmax h nojieBbix c'raHax.

CsoeBpeMeHHoe TexHimecKoe odcjiyiKHBaHHe BeTpoua- 
cocHbix h BeTpoajieKTpHuecKHx ycTanoBOK, a Tai<x<e HajiHuuc 
pesepsyapoB oSecnenHBaioT HaAexcnoe B0A0cna6n<eHHe ua 
nacTdHinax h nojieBbix CTanax.

nepe^BM>KHbie BOflonoflbSMHbie ycTaHOBKM

BcjieACTBiie paccpeAOTo<ienHocTH boaohohhhx nyHKTOB, 
nenpoAOA>KHTejibHOCTH paSoTbi BOAonoA'beMHoro odopyAo- 
B3HHSI B TeHCHHe CyTOK, Ce30HH0CTH HCnOJIb3OBaHHH naCT- 
6hLH, OTCyTCTBHH KBajIH(J)HHHpOBaHHbIX MCXaHHKOB B pflAC 
cJiynaeB ajih MexaHH3aijHH BOAonoA"beMa Ha nacTdHmax n 
nojieBbix cTanax Hanfiojiee paunoHajibHbi nepeABH>KHbie 
BOAonoA'beMiibie ycTanoBKii.

nepeABHx<Hbie ycTanoBKH oSjiaAaiOT ModnjibHOCTbio. 
npHMeweHHe hx nosBOJiaeT yMeHbinirrb kojihhcctbo OKcnjiy- 
aTHpyeMoro BOAonoAbeMHoro o6opyAOBaHHH h noBHCHTb 
KO34?4)HUHeHT ero HCUOJIb3OBaHHH.

HepeABHiKHbie BOAonoAi>eMHbie ycTaHOBKii C03Aaiibi b 
ochobhom na 6ase cepufiuo BbinycKaeMoro BOAonoA'beM- 
Horo o6opyAOBaHHsi nyTeM HeKOTOpofi ero MOAepHHsauHH.

nepeABHMHaa BOAonoA'beMHaa ycTanoBKa AnJIBY-1 
COCTOHT H3 JieHTOUHOrO BOA'OHOA'beMHHKa, ABHraTCJIfl BHyT- 
peHHero cropaiiHn 314/1-4,5, JieoeAKH ajih cnycKO-noA'teM- 
Hbix 'onepaijHH, nanpaBJiHiomefi paMbi h cajiasoK. Bce 060- 
pyAOBaHHe CMOHTHpOBano b KysoBe aBTOMamHHbi TA3-63 
na noABHJKHOH paMe, KOTOpasi npn pa-6oTe BbiABHraercfl b 
CTOpony KojioAua. B KOMiwieKTe ycTanoBKH hmciotch 3BeHbH 
jieHTbi pasjiHHHOft AJiHHbi. YcTaHOBKa AnJIBY-l 3a CMeny 
o6cJiy?KHBaeT 4—8 boaohohhmx nyHKTOB c maxTHbiMH ko- 
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IIOAUaMH myOnHoft ao 30 m. Ckopoctb nepeABHJKeHHH ycia- 
Hodkh b ycJiOBHHX nacTSiiiu, KaaaxcTaHa 25 km)h.

riepeABinKHaa BOAQnoAi>eMHaH ycTanoBxa 3F1B-30 co- 
Ctoht H3 nepeKOHC'rpyiipoBaHHoro SJieKTponorpy/KHoro na- 
■Oca 6AH9X6, ajieKTporenepaTopa EC-52-4 hah CTP-4,5 ii 
■e6eAKH. OfiopyAOBaHHe CMoiiTiipoBaHo b Ky30Be aBTOManiH- 
iibi yA3-450ZE ripHBOA aJieKTporenepaTopa ocymecTBJineT- 
r» OT flBiiraTeJiH nepe3 KopoSKy OT0opa moluhocth. Ojick- 
iponorpy>KHoft nacoc HMeeT nepeBepHyTyio cxeMy, t. e. nacoc 
pacnojiaraeTCH iniiKe ajieKTpoABHraTejia, a TaioKe yMeiib- 
HICHHOe HHCJIO paSoHHX KOJieC. 3T0 HO3BOAHeT HCII0JIb3OBaTb 
ycTaHOBKy ajih BOjionozi'beMa 113 MajioaeSHTHbix maxTHbix 
kojioaucb. Ot nacoca b peaepByap Bo/ia noAaeTca no pe- 
iiiHOBOMy HiJiaHry, BHyTpn KOToporo HaxoAHTca KaSeJib. 
VcTaHOBKa HMeeT cJieAyioiUHe napaMeTpbi: noAana 1,2— 
1,7 JilceK, nanop 30—35 m, MomnocTb 2 kbt.

nepeABHXCHan BOAonoA'beMiiaH ycTanoBKa EIBy-1 co- 
ctoht H3 njiaBaiomero nacoca MapKH EIH-IO hah HHH-25, 
■iJieKTpocTaHHHH 3C-7 hah aAeKTporenepaTopa CF-4,5 h Jie- 
CeAKH, KOTOpbie CMOHTHpOBaHbl B KV30Be aBTOMaHIHHbl. 
ycTaHOBKa HBy-2 coctoht H3 Hacoca CHJl-00 h aohoahh- 
Tejibiioro oSopyAOBaiiHH, KOTopoe CMOHTHpoBano na aBTO- 
MamHHe FA3-69. ycTanoBKa npeAHa3Ha*ieHa ajih BOAonoA'b- 
cMa H3 boaohctohhhkob rjiySHHoft ao 5 m.

ElepeABH/KHan BOAonoA'beMiian ycTanoBKa FinB-30 
npcAHasHaHeHa aah noA'beMa boam H3 otkpbithx boaocmob 
II UiaXTHblX KOAOAfteB TAygHHOft A'O 30 m. Ona coctoht H3 
KOMnpeccopa 0-16-A, nneBMaTii'-iecKoro Hacoca saMemeHHn 
h MexanHqecKoft Ae6eAKii, KOTopbie CMOHTHpoBaHbi na aBTO- 
ManiHHe yA3-450JI. KoMnpeccop o6ecneHHBaeT AaBAenne 
4 KZClcM2 npH npOH3BOAHTeAbHOCTH 30 M3/u H npHBOAHTCH 
b AeftcTBHe nepes KOpo6Ky OT6opa mohihocth ot ABHraTeAii 
aBTOManiHHbi. FlHeBMaTHqecKHft nacoc 3aMemeniiH FIH-2K 
AByxKaMepHbift c nonAaBKOBbiMii KAananaMH. IIoAaqa naco- 
ca ao 12 m3/h npn nanope 30 m. Ha 6apa6an AeoeAKH na- 
MaTblBaiOTCH BOAHHOft H B03AymHblft HIAaHFH. ycTaHOBKa 
o6cAy>KHBaeTCH oahhm neAOBeKOM h 3a CMeny oSecirenHBa- 
OT BOAOft AeCHTb BOAOHOftHblX HyHKTOB npii paCCTOHHHH 
MOKAy HHMII AO 5 KM.

PlMeioTCH TaK>Ke nepeABHiKHbie ycTanoBKH, cmohthpo- 
naHHbie na TpaKTope. FIpnMepoM Taicoft ycTanoBKH cAyxiHT 
HBy-4/12, KOTopaa o6opyAOBaHa riHeBMaTHHecKHM na- 
cocom 3aMem,eHHH h CMOHTHpoBaHa na 6a3e TpaKTopa 
AT-20.
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flpiiMeHeHHe nepeABHzKHbix 3JieKTpocTaHn,HH npn cTa- 
pi-ioHapHOM BOAonoA'beMHOM oSopyaoBaHHH uejiecoo6pa3Ho 
npH 3HaHHTejIbHbIX 3aTpaT3X Ha MOHTaJKHble paSOTbl, B na- 
cthocth npH BOAono,n,T>eMe H3 TpySnaTbix kojioahcb. Hmb- 
ctch pha npiiMepoB, Korxa rpynna TpySnaTbix koaoahcb c 
norpy>KHbiMH ajieKTpoHacocaMH o6cAy?KHBaeTCH nepeABH?K- 
HblMH QJieKTpOCTaHHHHMH.

Hpn BOAonoA'beMe H3 maxTHbix KOjioAUeB JieHTOHHbie 
BOAOHOA'beMHHKH MOTyT pafiOTHTb OT Bajia OTdopa MOIH,- 
hocth TpaKTopa.

MexaHH3aiiHH noAT>eMa boabi nepeABH/KHMMH boao- 
noA'beMHbiMH ycTaHOBKaMH 3HaqHTejibHo o^AerqaeT TpyA 
uaSaHCKOH 6pHraAM, npn stom ctohmoctb 1 .w3 hoahhtoh 
BpAbi cocTaBjineT ne 6ojiee 30—40 koii.

3acjiy>KHBaeT bhhmhhhh iicnojib3OBaHHe b KanecTBe 
sneprHH na nacT6Hmax oKHaceHHoro rasa, KOTopbiii hb- 
JIH6TCH BblCOKOKaJIOpHHHblM H yAO^HblM AAH TpaHCHOpTH- 
pOBaHHH BHAOM TOHAHBa.

Bmcokhmh 3KcnjiyaTauH0HHbiMH noKasaTejiHMH o6jiaAa- 
eT nepeABHJKHan HacocnaH ycTanoBKa c BOAonoAroTOBHTejib- 
HbiM arperaTOM npoH3BOAHTe,JibHOCTbio ao 2 Ji)ceK THna 
I\SB, KOTOpan H3roTOBJiseTCH b ^JexocjioBaiiKOH CoiiHajiH- 
CTHHecKOH Pecny6jiHKe. YcTaHOBKa (pnc. 39) xoponio 3a- 
peKOMeHAOBaJia ce6a b pa6oTe na nojieBbix cTanax, Bbiryjib- 
Hbix njiomaAKax, yAaJieHHbix (JiepMax. Bec ycTanoBKH 10 t. 
Ona TpaHcnopTHpyeTCH na aBTOMamHHe h c noMombio hh- 
AHBHAyaJIbHblX THApaBJIHHeCKHX AOMKpaTOB, KOTOpbie BXO- 
AHT B KOMHJieKT yCTaHOBKH, HOAHHMaeTCH C HJiaT(|)OpMbI 
aBTOMaiHHHbl H TOpH30HTaJIbHO yCTaHaBAHBaeTCfl Ha HJIO- 
ipaAKe. TaKan komhohobk3 ycTaHOBKii no3BonaeT 6ojiee 
nojiHo HcnojibsoBaTb aBTOMamHHy, KOTopan npeAHasHaneHa 
toabko ajih nepeBO3KH arperaTOB.

Ky3OB ycTanoBKH npeACTaBJiHeT co6oii rnyTbiH npo- 
4>HJibHbiii KapKac, o6niHTbiii jihctoboh CTajibio. FIo yrjiaM 
KyaoBa ycTanoBjieHbi rHApaBjiniecKHe AOMKpara. B hsojiii- 
poBaHiioii KaMepe KysoBa naxoAHTCH Aiiaejib-reHepaTop.

npouecc pa6oTbi ycTanOBKH npOTeKaeT cjieAyiomiiM 06- 
pa3OM. BoAa H3 OTKpblTOrO HCTOHHHKa HeHTpo6e/KHbIM Bep- 
TIIKaAbHblM HaCOCOM, CMOHTHpOB3HHbIM Ha HOHTOHe H3 HJia- 
CTHKa, noAaeTCH b ycTaHOBKy. Flpn homoihh A03HpoBOHHoro 
Hacoca 7 b Tpy6onpoBOA bboahtch xhmhk3ahh, KOTOpbiii 
BM3biBaeT ocaxiAeHHe npHMeceii b biiac 4>iiAbTpyeMbix cyc- 
neH3HH. OcaxcACHHaH cycneH3HH oTAejiaeTCH b ocBeTjiHTejie. 
XjionKOBHAHbiii oicaAOK cAHBaeTcn nepes BepxHHii boao-
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CJIHBHOH FpefiieHb B doKOBOe HpOCTpaHCTBO, H3 koToporo 
no Mepe h3ao€hocth BbinycKaeTca.

OcBeTjieHHaa BOAa nocTynaeT b cKOpocTHoft HanopHbill 
(JlHAbTp. OHJIbTp COCTOHT H3 AByX HHCTeft, KajKAaH H3 l(H< 
TOpblX MOJKeT paSiOTaTb HesaBHCHMO. BoAa H3 (j)HAb'ip.i 
cofinpaeTCH b mhtkhx 6aKax, H3 kotopbix ona noAaeTCH im< 
Tpe6HTeAK> nacocoM c noAanefi ao 4,5 A/ceK. 3tot Hacoi 
CAyJKHT TaKXe AAH o6paTHOH npOMblBKH (JlHAbTpa Hepci 
conAa.

BoAa 06e33apax<HBaeTCH fhhoxaophaom naTpHH, nop- 
H.HH KOTOpOTO HOASIOTCH A03Hp0B0UHbIM HaCOCOM. PaCTBOp 
XHMHKaAHft HpHTOTOBAHeTCH B HOABeCHOM lCMeCHTCAe CM- 
KocTbio 100 a. CMecHTeAb nepeMeiH.aeTCH no MonopeAbcy 
naA TpeMH pesepByapaMH eMKocTbio 250 a Ka?KAbifi. ll,i 
CMecHTeAe HMeeTCH BCTpoeHnoe Aox<AeBaAbHoe ycTpoficTiio, 
npH noMoniH KOTOporo oh npoMbiBaeTcn. B 33bhchmocth ot 
BHAa BOAOHCToiHHKa HacocHbift arperaT mojkct 6biTb B3a- 
HMO3aMeHH6MbIM.

OpraHM3aL4M3 BOflocna6>KeHHH 
n ero ycTpoMCTBa wa naci6Miflax

B KanecTBe boaohctohhhkob Ha nacT^Hmax Moryr 
CAy>KHTb K3K H0A3eMHbie, T3K H HOBepXHOCTHbie BOABI. Oc 
HOBHblMH B0A03a6opHbIMH COOpyjKCHHHMH HpH HCH0Ab30Ba- 
HHH AAH nOA3eMHbIX BOA HBAHIOTCH HiaXTHbie H Tpy6uaTbic 
KOAOAfibi. B HacTOflmee BpeMH 75% noroAOBbH ckotb o6ec- 
nenHBaeTCH BOAoft H3 inaxTHbix koaoahcb, oAnaKo ohh no- 
CTeneHHo ycTynaiOT mccto TpyfiqaTbiM KOAOAfiaM. Ha naci- 
6Hiijax niHpoKO HcnoAbsyeTCH TaK>Ke BOAa H3 peK, osep, 
pOAHHKOB, npyAOB, KanaAOB OpOCHTeAbHblX ICHCTCM. 
C ueAbio KanTaxca bocxoahiuhx poahhkob mocto BbixoAa bo 
Abi pacHHinaeTCH ao KopeHHbix nopoA, rAe ycTpaHBaercH 
BOAOc6opHHK C OTBOAHOfi Tpy6ofi. BoAOHpiieMHHK HIICXOAH- 
IIXHX pOAHHKOB OCymeCTBAHeTCH HpH HOMOIH.H IHTOAbHH, KO- 
AOpan O^AHIIOBblBaeTCH KHpnHHOM HAH KaMHeM. Pa3MepbI 
HITOAbHH OnpeAOAHIOTCH yCAOBHHMH AOCTynHOCTH AAH OC- 
MOTpa h peMOHTa. BoAa H3 niTOAbHH cTeKaeT b KaMepy n 
AaAee no Tpy6aM HanpaBAneTCH k MecTy noTpe^AeHHH. 
Bm6Cto HiTOAbHB HHorAa ycTpaHBaiOT ApenajKHbifi c6op- 
HHK-Tpy6y, nepeceKaiomyio BOAOHOcHbift ropnsoHT h otbo- 
AHinyio BOAy b BOAOc6opHbifi KOAOAeij. B TaAJKHKHCTane Ha 
nacT^Hmax HiHpoKo pacnpocTpaneHbi caMOTenHbie boaobo-
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Ehii c 3a6opoM boam H3 BbimepacnojioJKeHHbix poahhkob. 
B/Hina TaKHx boaoboaob AocTHraeT 100 km.

B KanecTBe boaoc6ophhkob AOzKAeBoro ctokh na nacT- 
|(lmnax HcnoAb3yiOTCH rAHHHHbie nAomaAKH (TaKbipbi). Bo 
K|)cmh aojkaa c TaKbipoB nocTynaeT BOAa b cneiiHaAbHbie 

Ihi-'ioahbi «nepAe», a TaKiKe b AoiKAeBbie hmh «k3kh», ko- 
iopiiie pacnoAaraiOTCH b HaH6oAee iioiiH/KCiinofi uacTH boao- 

I ('flnpa h npeACTaBAHiOT co6oh .6oAbiiiHe 6acceHHbi, rAe co- 
OnpaeTCH BOAa.

HeKOTopoe pacnpocTpaneHHe aaa BOAociia6>KeHHA 
iihct6hia noAyaHAH «carAo6a» — noAaeMHbie peaepByapbi, 
jlOTOpbie b nocAeAHHe toabi ctpohtch H3 c6opHoro x<eAe30- 

’ CcTOHa.
Ha mhothx nacT6Hnjax b nycTbiiiAx OTcyTCTByiOT ycAO- 

iiiiii ajih c6opa aTMoccpepHbix ochakob c ecTecTBeHHOH no- 
hcpXHOCTH 3CMAH BOAOC^OpOB. O^BOAHCHHe T3KHX naCT*6HIII 
iin npHMepy TypKMeHHH motkct ocyniecTBAHTbcn nyTeM 
I I pOHTCAbCTBa BOAOHOHHblX HyHKTOB C HCKyCCTBCHHblMH 
Iti>Aoc6opHbiMH HAomaAKaMH pa3MepoM He 6oAee 1 za, no- 
KpblTblMH 6HTyMHO-'neCHaHbIM CAOeM TOAIU.HHOH 3 CM. Ta- 
«iie nAomaAKH npn toaoboh cyMMe aTMoapepHbix ocaAKOB 
100—150 MM H03BOAHIOT CO^HpaTb AO 1000 M3 BOAbl. npH 
Ao6aBAeHHH k npecHoii boac coAenoii oahh BOAonofiHbin 
nyiiKT b coctohhhh o6ecneHHBaTb b TeueHHe roAa boaohoh 
oahoh OTapbi OBen. (800—1200 toaob).

B KauecTBe boaoc6ophhkob na nacT6HH[ax HcnoAb3y- 
iotch TaKiKe npyABi, KonaHH, chcikhhkh h caMOH3AHBaio- 
mnecH apTesnaHCKHe cKBaiKHHbi.

OCHOBOH BOAOCHa6>KeHHA Ha naCT^HIHaX HBAHCTCH BOAO- 
noiiHbiH nyHKT. B cocTaB boaohohhoto nyHKTa bxoamt hc- 
tohhhk c BOAO3a6opHbiM coopyiKeHHeM, BOAonoA'beMHaa 
ycTanoBKa c npnBOAOM, pesepBHaa eMKOCTb, BOAonoHHan 
HAomaAKa c o6opyAOBaHHeM. Ha boaohohhoh nAomaAKe 
pa3MemaioTCH BOAonoiiHbie KopbiTa h npn hco6xoahmocth 
ycTanoBKa aah ohhctkh h onpecHeHHA boabi. O6i>eM pesep- 
ityapoB aoajkch o6ecneHHBaTb 6ecnepe6oiiHoe nocTynAeHHe 
HOAbl B KOpblTa BO BpeMH BOAOnOH. ^AHHa BOAOnOHHblX 
ICOpblT AOAHCHa COOTBeTCTBOBaTb HpHHHTOH OpraHH3aiI,HH 
BOAonoa.

B 3aBHCH,MOCTH OT nOTOAOBbH, peiKHMa BOAOnOH H Ae- 
6HTa BOAOHCTOHHHKa OHpeAeAHIOTCH p33MepbI BOAOnOHHOH 
IIAOmaAKH H AAIIHa KOpblT. BoAOHOHHaH HAOHjaAKa pac- 
iioAaraeTCH na paccTOHHHH ot HCTouHHKa, o6ecneHHBaiomeM 
npeAOxpaneHHe ero ot 3arpH3HeHiiH. ^AHna BOAonoiiHbix 
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KOpblT L 33BHCHT OT npOAOA/KHTCAbHOCTH BOAOH05I H KOAII 
necTBa cKOTa:

Slx
L=—. (22),

rae S — hhcjio tojiob CKOTa;
l --- AJIHHa KOpblTa Ha OAHO HiHBOTHOe;
T --- npOAOJIJKHTeJIbHOCTb BOAOnOH xhbothoto;
t —AonycTHMaa npoAOJi>KHTeJibHOCTb boaohoh Bcero 

npnrHaHHoro CKOTa.
3anac boabi b pesepnyape aoajkch 6biTi. hc Menbine mhk 

CHMaJIbHOH nOTpeSHOCTH B BOAC H3 OflHH BOAOHOft 33 BMHCTOM 
06'bCMa, KOTOpblH MOJKCT SblTb nOJiyHCH H3 HCTOHHHKa BO Bpl'- 
mh BOAonon. J(jih odecneneHHH CBoeBpeMeHHoro BOAonoa iia 
BOAonoHHOM nynKTe hcoSxoahmo, htoSm BpeMH padoTbi 
BCAonoA'beMHoro oSopyAOBanHH 6biao 6m Menbine hjih pan 
HO BpeMCHH Me>KAy AByMH BOAOnOHMH. npH 3T0M Bbl6op 
BOAonoA'beMHoro o6opyA0BaiiH5i ajih Tpy6naTbix koaoahoii 
BeAeTCH c yneTOM tofo, hto noAana ycTanoBKH ne aoa>kh:i 
npeBbimaTb ac6ht KOAOAfta npn MaKCHMaAbHOM noHHHceHHii, 
ZI.ah maxTHoro KOAOAHa noAana BOAonoAi>eMHHKa onpeAc- 
AHeTCH acShtom h HanaAbHbiM sanacoM boam b koaoahc

Z(ah pasMemeHHH BOAonofiHbix nyHKTOB neo6xoAHMc 
3naTb AonycTHMoe paccTOHHHe OTrona CKOTa ot boaohcto'i- 
HHKa (paAHyc boaohoh) h BO3MO?KHyio HarpysKy na boao- 
noHHbni nyHKT. Pa3MemeHHe boaohohhmx nyHKTOB aoajkiio 
IIpOH3BOAHTbCH C yieTOM BHAa JKHBOTHblX, peAbeijia M6CT 
HOCTH, Ce3OHa HCnOAb3OBaHHH naCT6HHI, KOAHlieCTBa H K3 
necTBa TpaBOCTOH. PacneTHbie BeAHHHHbi paAHyca BOA'Onosi 
peKOMeHAOBaHM CH267—63, oAHaKo ohh BecbMa yCAOBHbi

npH Bbi6ope cxeMbi BOAOCHa6>KeHH5i nacT^nm oco6oe 
BHHMaHHe AOAXCHO ^MTb yACAeHO B03MO/KHOCTH HCHOAI. 
3OB3HH5I SHeprHH BeTpa H COAHpa.

Ha o6BOAHeHHoft nAomaAH ccsohhmx nacT6nm CTpani.i 
AeftcTByeT 6oAee 100 tmc. CTaiiHOHapHMX BOAonoftHMx nyn- 
ktob. 3a nocAeAHHe foam nacTHiHO H3MeHHAacb chctcm i 
HcnoAbSOBaHHH nacT6Hiii. Ha orpoMHbix nacT6HiHHbix Mac 
CHBaX OpraHH3OBaHbI JKHBOTHOBOAHeCKHe ICOBXO3M CO CTOl'i 
AOBMM COAepHCaHHeM CKOTa B 3HMHee BpeM5I H BMCOKOii 
cieneHbio MexaHH3auHH.

B opraHH3aHHH o6boah6hh5i nacT6Hm cAeAyeT otm6thti. 
ABe cxeMbi: HcnoAb3OBaHHe MecTHbix boahmx pecypcoB u 
npHBAeqenHe boam H3BHe. B paBHHHHbix cTennbix paftona\ 
3ona BAH5IHH5I o6habhmx boaohctohhhkob pacmHpHeToi 
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.'iii6o nepeB03K0ii boam aBTOHHCTepnaMH, aii6o TpancnopTH- 
poBaHHeM no TpyfiaM.

FIpn 'MexanH3aijHH iioA'beMa boabi neodxoAHMO pemaTB 
;ma Bonpoca — bm6op Tiina BOAonoA'beMHiiKa h OHepreTHKH 
npiiBOAa. 3neprocHa6>KeHHe hBvThctcs ochoboh scJxjieKTHB- 
noro HcnoAb3OBaiiHH nacT6nm- Ochobhmc cxcmm boaoch36- 
jkchhh na nacT6Hiii.ax:

1) 'CTaiXHOHapHMH BOAOnOAl>eMHHK CO CTailHOHapHOH 
'iiepreTHKOH ycTanaBJiHBaioTCH na oahom boaohohhom 
nyiiKTe. Hctohhhkom aneprHH CAyxaT: BeTep, oojiHHe, abh- 
i aTejib BiiyTpeHHero cropaHHH;

2) CTaiiHOnapHbiH BOAonoA'beMHiiK o6cJiy>KHBaeTCH ne- 
pCABHJKHOli SHcprCTHKOii;

3) BOAonoAT>eMiiHK ii anepreTHKa nepeABii>KHbie, cmoh- 
nipoBaHHbie na aBTOMamnne iijih TpaKTope;

4) noABO3Ka boam 'OcymecTBJiHeTca aBTOu,ncTepHaMii 
OT 6a3'OBOTO BOAOHCTOHHHKa.

Hpn Bbi6ope cxeMbi BOAOCiia6zi<eiiHH oco‘6oe BiuiMaHHe 
AOAH(HO 6b!Tb yAeACHO BO3MOzKH'OCTH HCHOAb3OBaHHH 3Hep- 
rnn BeTpa h cojiHpa. CojiHeqnbiH reHepaTop npeACTaBJiaeT 
co6oii 4>oTo6aTapeio, cna6>KeHHyio CAeAnmeft cHCTeMoii h 
aKKyMyAHTopnoii CTaHiineii. BaTapen n OTpa>Kaiom.He 3ep- 
uaJia CMOHTHpoBaHbi Ha naneAH, KOTOpan BpamaeTcn bo- 
i<pyr och. Hiicao naHeneii h nAomaAb 3epKaa onpeAeAneTCH 
Tpe6yeMoft MoniHOCTbio. SaAanHoe HanpaiKeHHe TOKa o6ec- 
neHHBaeTCH coeAHHeHneM onpeAeneHHoro KOAHuecTBa (|)oto- 
wieMeHTOB. CAeAHiiiaH cncTeMa pa6oTaeT ot aKKyMyAHTop- 
iioii 6aTapen n o6ecneqiiBaeT aBTOMaTiisaiiHio nacTpoiiKH na 
cOAHue. Hac'OCHoe o6opyAOBaHHe mojkct pa6oTaTb °t ai<Ky- 
MyAHTopnoii 6aTapen, renepaTopa hah ot hhx BMecTe.

FIpH nepeABiiiKHoii sHepreTiiKe n CTauHonapHOM boao- 
noA'beMHOM 'o6opyA°BaHiiH noA'beM boam ocymecTBAneTCH 
'iame bccto 113 BbicoKOAe6nTHbix Tpy6qaTbix KOAOAueB, 
°6opyAOBaiiHbix norpy>KHbiMii HacocaMii.

npiiMeHeinie nepeABH/Kiibix BOAonoA'beMHbix yCTanoBOK 
OOyCAOBAeilO iC630HHOCTbIO pa60TbI 11 CAOIKHOCTblO SKCHAy- 
a i ai[HH. /JOCTOHHCTBO npHMeHCHHH 3T0II CXeMbl — BblCOKHH 
KO3(j)4)HHHeHT HCnOAb3OBaHHH, MO^HAbHOCTb, COKpaiHeHHe 
o6mero HHCAa BOAonoA'beMHoro o6opyA°BaHHH.

HaAHAiie Tpy6naTbix koaoahcb h OTKpbiTbix hctohhh- 
kob, iiMeiomHX 6oAbinoii Ae6iiT ii BOAy xopomero KaaecTBa, 
HO3BOAH6T Ayqme HcnoAb30BaTb nacT6iima H BOAOHCTOH- 
iiiiKH. B paAnyce ao 15 km o6opyAyi°TCH BOAonoiiHbie nyiiK- 
Tbi na npiiB03iioii uoAe, Ha sthx BOAonoftiibix nyHKTax HMe- 
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iotch sanacHbie pesepByapbi n KOpbrra. Bio.ua H3 ochobhoi'o 
BOAonoftHoro nyHKTa k paflHaJibHbiM hoaboshtch aBTopncTep- 
iiaMH hah noAaeTca no Tpy6onpoBOAy.

Bbi6op cxeMbi B0A0CHa6?KeHHH Ha nacT6nm.e b KaxxAOM 
CAynae hpoboahtch na ochob3Hhh TexHHKO-QKOHOMHHe- 
ckhx pacneTOB.

npH npOeKTHpOBaHHII BOAOnOHHblX nyHKTOB HCXlOAHblMH 
noKasaTeAHMH CAy>KaT xapaKTep boaohctohhhk3, hctohhh- 
KH 9HepTHH H HX COOTBCTCTBHe HOTpe^HOCTHM B BOAC. Ho- 
cAe 3Toro onpeAeAneTCH npHHmiHHaAbHaa cxeMa BOAonoii- 
hoto nyHKTa, ero ocHOBHbie cocTaBAHioiUHe h pa3Mepbi. 
B 33BHCHM0CTH 0T HCTOHHHKa SHepTHH (cTaUHOHapHblH 
ABC, nepeABH>KHOH renepaTop, BeTep hah coahhc) onpe- 
AeAneTCH KOHCTpyKTHBHan cxeMa BOAononHoro nyHKra. 
KanecTBO boabi Toxce 0Ka3biBaeT cymecTBeHnoe bahhhhc, 
TaK KaK Tpe6oBaiiHH ohhctkh h onpecHeHHH cymecTBeiiHo 
baiihiot Ha ycTpoiiCTBO BOAOHOHHoro nyHKTa.

fHnp0BOAX03 pa3pa6oTaA (1967 r.) npoeKTbi komhack- 
ca coopyxceHHH h o6opyAOBaHHH noAeBoro h nacT6Hiii,Horo 
B0A0CHa6xeHHH. npoeKTH npeAycMaTpHBaiOT HcnoAbsoBa- 
Hne b nepByio onepeAb aneprHH BeTpa h coAiiua. IlHTaHHeM 
SAeKTpoABHraTeAH BOAonoA'beMHHKa cAy>KHT aKKyMyAHTop- 
Han 6aTapen, KOTOpyio sapHacaiOT ot BeTposAeKTpocTaHUHH 
hah coAHeqHoro renepaTOpa. B Tex CAyqanx, KorAa hcbos- 
mojkho iicnoAb3OBaTb aHeprHio BeTpa h coAHiia, opraHH3y- 
eiCH ueHTpaAH30BaHHan aapHAKa h saMeua pas b 7—10 
AHeft aKKyMyAHTopHbix 6aTapeft. JJah sthx ueAeft HMeeTCH 
cneuHaAH3HpoBaHHaH sapHAuaa cTauuHH ua aBTOManiHHe, 
KOTopan o6cAy>KHBaeT 15—20 BOAonoftHbix nyHKTOB.

flpH noBbimeHHoft MHHepaAH3auHH noA3eMHbix boa na 
BOAonoftHbix nyHKTax ycTanaBAHBaioTCH onpecuHTeAbubie 
yCTaHOBKH. npH H6BO3MO>KHOCTH HCH0Ab3OBaHHH lCOAHen- 
hoto onpecHHTeAH napHHKOBoro THna hah aAeKTpoxHMHuec- 
Koro onpecHHTeAH c niiTaHHeM ot BeTposAeKTpocTanuHH 
peKOMeHAyeTCH npHMeueHHe nepeABHJKHbix ycTanoBOK aah 
3AeKTpoxHMHHecKoro lonpecHeHHH BOAbi. HcnbiTaHHH nepe- 
ABHJKHblX OnpeCHHTeAbHblX yCTaHOBOK nOKasaAH BO3MOJK- 
HCCTb o6CAy>KHBaHHH OAHOft yCTaHOBKOft meCTH BOAOnoft- 
hhx nyHKTOB. Bce coopyjKeHHH BOAonofiHoro nyuKTa (pe- 
sepByapbi, Bouonofiubie Kopbrra, noAseMHbie KaMepa) ueAe- 
C006pa3H0 H3TOTOBAHTb H3 apMOUCMeHTa na CneUHaAbHblX 
saBOAax.

9(|)(J)eKTHBH0lCTb HCHOAb3OBaHHH SHepTHH COAHUa II 
BeTpa na nacTdHmax BHAiia H3 Aanubix Ta&Aiiubi 17.

102

Bio.ua


TaGjiniia 1?

PaCMM CTOHMOCTH 1 M3 BOflbt Ha BOAOHOHHOM HyHKTC 
ll'IH paSJlHMHHX BHflOB HCTOMHHKOB SHepTHH (nO AaHHHM rHIipOBOAXO3a)

BHA MCTOMHHKa 3Hep THH 
h xapaKTepHCTHKa boabi

CTpOHTeJIb-
Hafl CTOH-

MOCTb, 
py6.

TOAOBbie 
3Kcn;iyaTa- 

UHOHHbie 
pacxoAbi, 

py6.

Ce6ecTOH- 
MOCTb 

IjK3 BOJJbl 
py6.

Hctomhhk 3HeprHH BeTep, boah npec- 
nafl 1 722 217,3 0,103

Hctohhhk aneprHH coJiHije, BO/ia npec- 
naa 1 812 228,9 0,109

IICTOMHHK SHepniH aKKyMyjiHTopHaa
GaTapea, Bo.ua npecHaa 1 652 451,2 0,215

1 lcTOMHHK 3HepTHH BeTep, BO£a cojieHan 7 472 968,16 0,46
HcTOHHHK 3HepriIH C0JIHIX6, BOAa COJie- 

nafl 13 967 990,7 0,47
IIctomhhk SHepniH aKKyMyjiflTopHan

CaTapen, aojia cojienan 3 220 1540,6 0,736

npHMeHeHHe BeTpOHaC'OCHOH yCTaHOBKH HJIH COJIHeHHOrO 
renepaTopa noaBOJineT chhshtb ctohmoctb 1 m3 boabi b 4,5 
pasa no cpaBHeHHio c Hcnojib3OBaHHeM jieHTOHHoro boao- 
noA'beMHHKa JI-100 c ABHraTejieM BHyTpeHHero cropaHHH 
3HA-4.5.

HeoSxOAHMO OTMeTHTb, HTO B HOCAeAHHe TOAbl COBep- 
meiiCTByeTCH ne tojibko BOAonoA'beMHoe oSopyAOBaHHe, ho 
ii MeTOAbi opraHH3an,HH BOAocnaSjKeHHn na nacT6Hin,ax.

Bo.ua


r n a b a III
CPEflCTBA ABTOMATM3AUMM

Mo>KHO BblAeAHTb TpH OCHOBHblX CllOOoSa 3BTOMaTH3a 
HHii Hacociibix ycTanoBOK b cncTewax cejibCK0X03HiiCTBeii 
noro BOAO'CHa6>KeHHfl.

FlepBbiH cnocofi-—AByxnosHUHOHHoe peryjiHpOBaHHc 
pa6oTbi naoocHbix ycTanoBOK b cxeMe c BOAOHanopHofi 6ani 
nefi- 3tot choco6 naH6ojiee niHpoKo npHMeHneTcn b cejib 
CKOXO3HHCTBeiIH0M BOAOCHa6/K6HHH. IlajIHHIie BOAOHaHOp 
nofi 6auiHH hjih 6aKa o6ecnenHBaeT HeKOTOpbift sanac bo- 
Abi, a CHCTeMa peryjinpoBaHHH ypoBHH boabi b 6aKe no3BO 
jiact aBTOMaTH3HpOBaTb ynpaBJienHe HacocHbiM arperaTOM

BTopoft cnocO'6 — npHMeneiiHe nHeBMaTHnecKHx aBTo- 
M3TH3HpOB3HHbIX HaCOCHblX yCT3HOBOK. IlHeBMaTHH'eCKHO 
(6e36aineHHbie) aBTOMaTH3HpoBaHHbie HacocHbie ycTanoB- 
kh npii 6ecnepe6ofiHOM 3HeprocHa6>KeHHH o6ecnenHBaio'i 
aBTOMaTH3an,Hio pa6oTbi HacocoB.

TpeTHfi cnoco6 — CTyneHnaToe hah njiaBnoe peryjinpo 
BaHHe pa6oTbi HacocHbix arperaTOB, noAaiomnx BOAy ne- 
nocpeACTBeHiio b BOAonpoBOAHyio ceTb, MHHya KaKHe-Aii6o 
HanopHO-peryjinpyioiHHe coopy>KeHH5i. 3tot cnoco6 npiiMe 
HseTcs npn BOAOCHa6>KeHHH Kpyniibix noTpe6HTejieft, naiiu 
Bcero Ha CTannHax BToporo noA'beMa, npn iiaAOKiioft chctc- 
Me 3HeprocHa6x<eHHH. B stom cjiynae na nacocHoft cTaHijnii 
ycTaHaBJiHBaeTCH necAOJibKo nacocoB, KOTopbie napajuiejib- 
ho pa'6oTaioT na ceTb h b aaBHCHMOCTii ot BOAonoTpe^AeHHa 
aBTOMaTHHeCKH BKJIIO'iaiOTCH H BblKJIIOqaiOTCH. 3tot cho- 
co6 aBTOMaTH3auHii Haineji orpainricHnoe npHMeneHHe b 
CHCTeMaX CeJIbCKOXO3flftCTBeHH0FO BOAOCHa6>KeHHH.

ABTO.MaTM3a4M$1 HacOCHblX yCTaHOBOk 
b cxeMax c BOflowanopHbiMw 6auiH$iMH

HanopHo-peryAHpyioinne coopyxceHHH cAyxraT ajih co3- 
AaHHH Hanopa, xpaneHHn 3anacoB, peryAHpOBanHH pa6oTbi 
HacocoB h noAaqn boabi b ceTb. TJah xpaneHHH 3anacou 
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BOflbl Ha XO3HHiCTBeHH0-HHTbeBble H HpOTHBOHOJKapHbie Hy>K- 
Hbi npHMenHioTCH TaK>Ke CeananopHbie peaepByapbi. B cejib- 
CK0)t03HHCTBeHH0M B0A0CHa6>KeHHH HpHMeHHIOTCH IiaHOpHO- 
peryjinpyiomHe coopy>KeHHH AByx thhob: BOAonanopHbie 
63KH h fianiHH.

nocTyiiJieiiHe boam H3 6axa b BOAonpoBOAHyro ceTb k 
noTpedHTeJiio nox Heo6xoAHMbiM nanopoM nponcxoAHT 
ncjieACTBHe pasHocTii oTMeTOK 6aica h noTpe6iiTeAH. Boao- 
nanopiibie 6ai<n pacnojiaraiOT o6bimio na iian6ojiee B03Bbi- 
UieHHOH qaCTH MeCTHO'CTH I-IJIH HenOCpeACTB'CHHO Ha 3A3HHH 
zKHBOTHOBOAUeCKOTO HOMeH-ieHHH.

CoopyJKeiiHC, cocToinu.ee H3 BOAOHanopuoro 6aKa, ono- 
pbi h CHCTeMbi HanopHO-pa3BOAHUlHX Tpy6, HasbiBaeTCM 
BOAOHanopHoii 6amHeii. BoAouanopHbie 6aiuiin uinpoKo 
IipHMeHHIOTCH B CHCTCMaX CeJIbCK0X03HHCTBeHH0F0 B'OAO- 
ciia6>KeHH5i. npH iipoeKTHpoBaiiHH HanopHo-peryjiHpyiomero 
coopyxeHHH (BOAOHanopHoft 6amiiH hjih 6ai<a) hco6xoah- 
mo onpeAeJiiiTb o6T>eM 6aKa n BbicoTy ero pacnoJiomemiH.

06T>eM 6axa onpeAeJiaiOT H3 ycAOBiia coAep>KaHHH ueo6- 
xcammoto npOTHBono>KapHoro sanaca boam Wn, 3anaca 
BOAbi na xo3HiicTBeHH0-nHTbeBbie ny>KAbi Wx h peryjiupyio- 
mero 06'beMa IFP.

CorjiacHO CH 267—63, b BOAOHanopHOM 6ai<e xpauHTCH 
■o6buino HenpHKocHOBeHHbift 3anac boam, paccqHTaHHbift: 
a) AAH XO35IHCTBeHHO-npOH3BOA'CTBeHHOrO KOMHJieKCa Ha 
10-MHHyTHyiO npOAOJIIKHTejIbHOCTb pa6oTbI BHyTpeHHHX 
II'0>KapHbIX KpaHOB npH OAHOBpeMeHH'OM HaH6ojIbHieM pac- 
xoAe boaw na Apynie Hy>KAbi; 6) ahh >KHJioft 3ohbi nocejina 
lia 10-MHHyTHyiO npOAOJI>KHTeJIbHOCTb TymeHHH OAHOrO 
iniyTpeHHero h oahoto napy>KHono no>Kapa iipn oAOBpeMeu- 
iiom HaH6ojibiueM pacxoAe boam ua Apynie Hy>KAfai; b) ajih 
OTAeJIbHO CTOHIHIIX 3A3HHH H3 10-MHHyTHyiO IipOAOJI>KHTeAb- 
nocTb pa6oTbi BuyTpeHHHx noxapiibix KpauoB npn OAHOBpe- 
M'Chhom HaH6ojibmeM pacxoAe boam na Apyrne HyncAbi.

3anac boam ua xosaiicTBeHHO-nHTbeBbie Hy>KAbi Wx b 
cjiyuae aBapnftHoro OTKAioueiiHH uacoca, a TaK>Ke npu ue- 
AOCTaTOHHOM Ae^HTe BOAOHCTOHHHKa Bbl6lipaeTCH B 33BH- 
CIIMOCTH OT pHAa M6CTHMX yCAOBHII. I< OCHOBHblM MCCTHblM 
ycJioBHsiM othochtch: HaAe>KHOCTb chctcmm 3HeprocHa6>Ke- 
iihh, cxeMa aBTOMaTHsanHH pa6oTM BOAonoATbeMH'oro o6o- 
pyAOBariHH, HajiHune peaepBiioro o6opyAOBaiiHH h coctoh- 
nne boaohctohhhkob.

B cucTeMe c BOAOHanopHbiM 6aK0'M BOAonoA'beMHoe 
(>6opyA'OBaHHe pa6oTaeT hohth c nocTOHHHbiM nanopoM, a 

105

cocToinu.ee


cjieAOBarejibHO, npn npa0HJIbHOM Bbioope Sy/ieT padoTaTi. 
B 30He MaKCHMajiBHoro n- A- OAHaKo BejiHHHHa sanaca 
boam b 3HaHHTejit>H0H cT#neHH 33bhcht ot THna annapaTy- 
pt>i ynpaBJieHiia. Heo6xojlHMbIH peryJinpyiomHft oG'teM U/p 
mo>kct dbiTB onpeAejieH 0° HHTerpaJibHOMy rpatjiiiKy bo.ho- 
rioTpefijieHHa h noAanH H#coca> pafi'OTaiomero b paBHOMep- 
HOM pe>KHMe, K3K CyMMa ^ScOJHOTHblX^ BeJIHHHH MaKCHMaJIb- 
HOft nOJIOJKHTeJIbHOft H M0KCHMaJIbHOH OTPHHaTejIbHOft pa3- 
HocTeft opAHHaT jihhhh noAaqH nacoca h rpacJiHKa boaohot- 
pedjieHHH. npn 3T0M pery-^npy1011!351 eMKOCTb SaKa cocTaB- 
JineT 10—20%cyTOHHoro pacxoAa. BejiHHHHa peryjiHpyio- 
mero o6T>eMa icocTaBJineT He '6°Jiee 6 10% cmkocth 6am- 
HII, HOSTOMy pa3HOCTb Me^y BepXHHM H HH/KHHM ypOBHCM 
He npeBbimaeT 1 m no PbIC°Te 6ai<a.

JJjih c6jiH>KeiiHH rpa(|)HKa BOA'0HOTPe0,aeHHH h jihhhh 
noAaHH Hacoca, a cjieAOBaTejIbHO> yMeHbIH,eHH5i peryjinpyio- 
mero o6neMa 6aKa Heo6x°HHMO nepexoAHTb ot paBHOMep- 
hoto pe>KHMa pa6oTbi HacoCHoro o6opyAOBaHHH k noBTopno- 
KpaTKOBpeMeiiHOMy. noBT°PH0'KPaTKOBPeMeHHbIH PeiKHM 

nO3BOJIH6T COKpaTHTb pery^nPy101^10 eMK0CTb A° 1% H 
Menee ot cyronHoro pacX°Ha-

JIjih onpeAeJieHHH qacTOTbi BKjnoneHHH 3a onpeAeJieH- 
Hbift nepnoA BpeMeHH, KOT°PaH> KaK 11 noAana Hacoca, 
onpeAejineT peryjinpyiomHft o6"beM 6aKa, bbcacm cjieAyio- 
iHHe o6o3HaaeHHH:

qa— noAana Hacoca> m^/u;
qa~ paCXOA BOAb1 Ha $ePMe- cOOTBeTCTByiOIH,Hft 

pe>KHMy noTpe^*TeHHH>
t — npoAOJi>KHTeJibHOCTb HHKJia> paBHan

t\ + ^2’

rAe t\ h /2 — npoA°Ji>KHTejii’HOCTb sanojiHenHH h onopo>KHe- 
hhh peryjiHpylolHei'o oS'teMa 6aKa;

z — HacTOTa bkjiio11611™) PaBHaH

a-?n +-‘ \

Vn 1 I
\ /

CJieAOBaTeJibHo,
\

7 =----------- I 1 /
Wp \ /

(23)
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VcJIiOBHe M3KCHM iTAbHOH HaCTOTbl BKAIOHeHIIfl 6yAet 
1

qa=qB, , a cjieAOBaTeJibno, MaKCHMaAbHaa nacTOTa

BKJiioneHHH SyAeT onpeAeAflTbcn no (JiopMyjie:

ZMaKc=-^r (24)

HeodxoAHMbiH peryJiHpyiomHH o6beM cocTaBjifleT:

^P =
Qh 

4^mhkc
(251

Hpii Bbifiope nacTOTbi BKJnoqeHHft neo6xoAHMO ynHTbiBaTb 
ne TOJibKO cHHHieHHe ctohmocth HanopHoro 6aKa BCJieACTBHe 
yMeHbinei-iHfl peryJiHpyiomero o6beMa, ho h hshoc odopyAO- 
BaHKH npH yBejiHieHnH nacTOTbi BKjnoqeHHH, saTpaTbi snep- 
fhh npn BKJHoneHHM h ApyrHe (JiaKTOpbl.

HcXOAfl H3 aHajIH3a TeXHHKO-SKOHOMIltieCKHX 4>aKTOpOB, 
onpeAeAHioiAHX pa6oTy cncTeMbi B0A0CHa6iKeHH5i, ycTanoB- 
jieno, hto qacTOTa BKAioneHHii ajih nacocHO-cHjioBoro 060- 
pyAOBaHHfl npn pa&OTe Ha BOAonaiiopHyio 6amHio ne aoaik- 
na npeBbimaTb 50—75 b cyTKii, npnneM 6ojibnine SHaneHHfl 
cooTBeTCTByioT noAanaM ao 5 m3/u. /Xaa ycTanoBOK c no- 
rpyiKHbiMH nacocaMii nacTOTy BKjnoqeHHii aaa aaeKTpoABii- 
raTejieii h6o6xoahmo coKpaTHTb b 2—3 pasa.

PeryjiHpyioiAHH od'bCM 6aKa Wp 33bhcht ot cyTOHHoro 
noTpe6jieHHH boam, rpacJiHKa BOAonoTpe6jieHHH, npoH3Bo- 
AHTeJibHOCTH h TaiOKe THna HacocoB h peryjiHpyiomeH an- 
napaTypbi.

06-beM BOAOHanopHoro 6aKa mojkct 6biTb onpeAeAen 
iok cyMMa Tpex cocTaBAinomiix:

Wq= Wn+Wx-]-W-p. (26)

BbicoTa BOAOHanopHOH 6aniHH iiah 6aKa onpeAeAfleTCfl 
ii3 ycAOBHii o6ecneHeHH5i Heo6xoAHMOro Hanopa b naH^OAee 
yAaAeHHoii (AiiKTyiomeH) toakc A:

Hq = Hcb + ^ij) -I_za — zq , (27)

i'Ae — BbicoTa BOAOHanopHoft 6aniHH ot noBepxHocTii 
' 3eMAH ao AHHiija 6aKa, jh;

/7CB —• CBo6oAHbift Hanop b AHKTyiomeft tohkc A;
hw,— noTepH nanopa npn MaKCHMaAbHOM BOAonoTpe6- 

AenHH;
zA h zb— reoAe3HHecKHe otmctkh noBepxnocTii 3cmah b 

AHKTyiomeii TOHKe A h b Mecre pacnoAOiKeHHfl 
BOAOHanopnoft 6aniHH.
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BoAOHanopHbie coopy>KeiiiiH oSopyayioTCH annapaiypon 
ai3TOMaTH3aHHH, ocnoBHbiM iia3Ha>ieiiiieM KOTOpOii HBAHCTC;: 
BKJiioneHne h BbiKJiioneHHe Hacoca b 33bhchmocth ot ypoii- 
hh BOAbi b 6aKe, a TaioKe saiunra aJieKTponBHraTejin. An- 
napaTypa aBTOMaTH3an,iiH BOnoHaiiopiibix Samen h 6ai<oii 
COCTOHT H3 ABTHHKa ypOBHCH H CT3HH.HH yilpaBJieHHH. B 
CeJIbCKOXO3Hl”lCTBeiIH0M BOAOCHa6>KeHHII IiaHdoJiee UIHpOKOe 
pacnpocTpaneHHe noJiynHjiH asthhkh ypoBHeii cJieAyioiHHx 
thhob: nonjiaBKOBbie, KOHTaKTHbie h ManoMeTpHHecKHe.

HonaaBKOBbie ahthhkh npeAHaaHaHenbi auh pa6oTbi b 
OTanjiHBaeMbix BOAonanopHbix 6ainHax, b 6aKax, pacnojio- 
xceHHbix b noMemeHHHx c nojioiKHTejibHOH TeMnepaTypoii, 
a TaKxce b K»KHbix paiioHax cTpaiibi. FIonjiaBKOBbie asthhkh 
pa3JIHHHbIX THHOB BblHyCKaiOTCH HpOMblUIJieHHOCTblO, 0AH3- 
ko 6jiaroAapa npocTOTe KOHCTpyKiiHH b oTAejibHbix cjiyna- 
hx ohh MoryT 6biTb HsroTOBJieHbi h na MecTe.

HAH BKJIIOHeHHH H BblKAKBieHHH SJieKTpOABHFaTejIH H3- 
coca npn nepenaAe ypoBHeii ao 150 mm npHMeiineTCH no- 
njiaBKOBoe pejie Tiina PFI-40, cocToamee 113 Kopnyca c no- 
aoh KaMepoii, b KOTopoii noMemen nonjiaBOK, saKpenJieHHbiii 
Ha CTepiKiie c ocbio. Ocb cBH3ana c KyjiauKOBbiMH ahck3mh, 
KOTopbie npiiBOAHT b AencTBiie piyTHbie nepeKJHonaTejni. 
jHaTHHK KpeniiTcn k CTeHKe 6axa. Flpn H3MeHeiiHH ypoBiui 
boabi b 6aKe nponcxoAHT HSMeHenne ypoBiia h BnyTpn Ka- 
Mepbi AaTHHKa, a cjieAOBaTeJibHo, pTyTHbie nepeKJiioHaTejiii 
6yAyT BKJiionaTb hjih OTKAionaTb 3JieKTpOABHraTeAb nacoca.

Aaji nepenaAOB cBbime 150 mm npHMeHneTCH nonAaBKO- 
Bbiii ast'ihk c 6aokom Tiina PM-51. /JaTHHK coctoht 113 no- 
HAaBKa, coeAHiieiiHoro tpochkom, nepe6pomeiiHbiM nepes 
6aok, c npoTHBOBecoM. FlonAaBOK nocToaiiHo h3xoahtch b 
BOAe. Ha TpocHKe yKpenAenbi ABa ynopa, CAyx<ain.iie a^h 
BKAKBieilHa H BblKAKBieHHH piyTHblX K0HT3KT0B. HyTCM ne- 
pecTaHOBKH ynopoB BeAiiHHna peryAiipyeMoro nepenaAa 
MOiKeT H3MeHHTbCH b upeAeAax ao 10 m. MexaiiH3M nepe- 
KAio>ieHMH npeACTaBAseT co6oii KanaioiaeecH kopomwcao c 
pTyTHblMH IiepeKAIOHaTeAHMH. npH HOBOpOTe liepCKAIOHa- 
tcah pTyTb nepeAHBaeTCH, h nponcxoAHT saMbiKanne haii 
pa3MbiKaHHe 9AeKTpHHecKoii nenn. JXjih ycToikHBoii pa6o- 
Tbl AaTHHKa' H HpeAOXpaneHHH KOHTaKTOB OT pa3pyineHHH 
HMeeTCH ycTpoiicTBo MrnoBeiiHoro nepeKAiOHeHHH, KOTOpoe 
cpa6araBaeT hoa AeiicTBHeM npyiKHHbi nesaBHCHMo ot ck<o- 
pOCTH ABHIKeHHH HOHAaBKa.

UoCKOJIbKy B CHCTeMaX BOAOCHa6>KeHHH JKHBOTHOBOA- 
qecKHx (jiepM iiiHpoKoe pacnpocTpaneHHe noAy>iHAH 6ecmaT-
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Phc. 40. KoHTaKTHbift AaTHHK ypoBHH (a):
/ — 6aK; 2 —KOHTaKTbi BepxHero ypoBHH; 3 — KOHTaKTbi HH>KHero ypOBiin; 4—koh- 
T3kt Bepxnero ii HHJKiiero ypoBneft; 5—nanejiH 3ax<HMOB; 6—KO>Kyx; 7—noABecKa;

npHHijHnHajibHafl sjieKTpnqecKafl cxeMa ynpaBJieHHH (5):
AB— aBTOMaTHwecKHft BbiKJHonaTejib AII-50-3MT; VPI— yHHBepcajibHbift nepeKJiio- 
MaTejib yn5311-0225; PV — pejie PFI-23; JI — MarHHTHbift nycKaTejib IIA311; JI3 — 
CHrnajibHan jiaMna JIC-53 (sejienbift njia$on); JIK.— CHrHajibHan jiaMna AC-53 
(KpacHbift HJia^JOH); CU — conpoTHBJieHHe; IJ — njiaBKiift npejioxpaHHTejib Ilp-2; 
3CJJ — conpoTiiBJieHHe FI3-25; P — TyMdJiep-BbiKJiionaTejib TBl-1; B — cejienoBbift 

BbinpHMHTejib; CO — conpOTHBjieHHe oOorpeBa npOBOJioHHoe.

poBbie BOAOHanopHbie SauiHH, ctchkh Koropbix b 3HMHee 
BpeMH o6Mep3aiOT, B KOHCTpyKIlHHX AaTHHKOB HpHHIJIOCb OT- 
KaaaTbca ot hoabhikhbix HacTeii. CaMOii pacnpocTpaHen- 
hoh KOHCTpyKHHen 6ecnonAaBKOBoro AaTHHKa, npHMeHHe- 
MOTO B CeAbCKOX03flHCTBeHHOM BOAOCHaSlKeHHH, HBAHeTCH 
KOHTaKTHblH A3THIIK ypOBHH, HpHHIIHn paSOTbl KOTOpOFO 
0CH0B3H Ha 3AeKTpOnpOBOAHOCTH BOAbl. O0IH.HH BHA H CXC- 
Ma ycTaHOBKH SecnonAaBKOBoro KOHTaKTHoro AaTHHKa b 
BOAOHanopHOM 6aKe npHBeAeHbi na pncyHKe 40, a.

BeCnOHAaBKOBblH KOHTaKTHblH AaTHHK COCTOHT H3 KOH- 
thktob BepxHero ypoBHH 2, KOHTaKTa HHiKiiero ypoBHH 3, 
KoiiTaKTa Bepxnero h HHiKiiero ypoBHeii 4, naneAH 3a>Kii- 
MOB 5, 3aiIIHTHbIX KOJKyXOB 6, HOABeCKII 7, COnpOTIIBAeHHH 
o6orpesa na 220 b. KonTaKTbi H3roTOBAenbi H3 oTpesKOB 
Tpy6. O6ih.hh KOHTaKT BepxHero h HHiKHero ypoBHeii npn- 
coeAHHen k HyAeBOMy npoBOAy h nepeMbiHKOii k Koxyxy. 
ConpoTiiBAeHHeM o6orpeBa cAyiKHT cnnpaAb b hsoahhhoh- 
iibix BTyAKax, ycTaHaBAHBaeMan b Tpy6e miiKHero ypoBHH. 
O6orpeB KOHTaKTOB AaTHHKa npOII3BOAMTCH TOAbKO B 3HM- 
nee BpeMA, a b Aeraee o6orpes oTKAioiaeTCH. B 3aBii- 
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CHMOCTH OT ypOBHfl BOAbl B 6aKe npOMCXOAHT SaMBIKaHHC 
BepXHHX K0HT3KT0B HJIH pa3MbIK3HHe HHHCHHX. IlpH 33MbI- 
KaHHH BepXHHx KOHTaKTOB ajieKTpoABHraTejib Hacoca aBro- 
MaTHHeCKH OTKJIIOTiaCTCfl OT CeTH, HpH pa3MbIK3HHH HH>K- 
HIIX — BKJHOHaeTCM.

XlaTHHK ypoBHeft noABeniHBaeTCH TaKiiM o6pa3OM, hto6u 
paccTOMHHe ot nero ao ctchok 6aKa 6bijio ne Menee 1 m, a 
npneMHoe OTBepcTHe cjihbhoh Tpy6bi pacnojiarajiocb Bbime 
KOHTaKTOB BepxHero ypoBHH, ho Hii>Ke KoiKyxa AaTHiiKa.

BecnonjiaBKOBbiii KOHraKTHbift AaTmiK ypoBHeft cobmcct- 
ho co CTaHHHeft ynpaBJieHHH THna I13T 5101 (FI3T 5102, 
H3T 5103, n3T 5104) cocTaBjineT CHCTeMy aBTOMaTHnecKo- 
ro ynpaBjieHHH ajieKTponacocaMH MonjHOCTbio ao 65 kbt. 
CTaHHHH ynpaBJieHHH oOecnenHBaeT: 1) aBTOMaTHHecKHfi 
nycK h ocTaHOBKy HacocHoro arperara b 33bhchmocth ot 
ypOBHH boabi b 6aKe; 2) aaiHHTy ot tokob KopoTKono saMbi- 
iohhh, TexHOJiorHHecKHx neperpysoK h neperpysoK npn no- 
TepH HanpHiKeHHH b oahoii h3 (pas nHTaromeft ccth; 3) 3a- 
iHHTy uenefi ynpaBJieHHH ot tokob KopOTKoro saMUKaHHfl; 
4) pynHoe ynpaBJienHe ©jieKTpoABHrarejieM nacoca.

CTaHii,HH ynpaBJieriHH FI3T-5101 ajih ynpaBJieHHH bjick- 
TpOHaCOCaMH MOIHHOCTblO AO 12 KBT H3T0T0BJIfleTCH B OA' 
HomKaipHOM HcnojiHeHHH (panee BbinycKaeMbie cTaHHHii H3- 
TOTOBJIHJIHCb B AByXHIKaipHOM HCnOJIHeHHH) . Ha ABepH 
CTaHHHH ycTaHOBJienbi cHrnajibHbie jiaMnbi, yHHBepcanbHbifi 
riepeKJiionaTeJib h BbiBeAeHbi khohkh aBTOMara. B niKaipy 
Ha nanejiH cMOHTiipoBaHbi: aBTOMaT, MaraHTHbift nycKarejib, 
pejie ypOBHefi, BbinpHMHTejib c AoSaBOHHbiM conpoTHBJieHH- 
eM, TyMdjiep-BbiKJiionaTejib o6orpeBa AaTHHKa, KjieMMHbift 
na6op h npeAOxpaHiiTeJib. PlHTaHHe craHirHH ocymecTBJiH- 
eTca Ka6ejieM BPB3X4+1X 1,5.

npHHHHHHajibHan cxeMa CHCTeMbi aBTOMaTHnecKoro yn- 
paBJienHH npeACTaBJieHa Ha pncyHKe 40, 6. nepeA nycKOM 
Hacoca na ct3hhhh ynpaBJieHHn BKJimaiOT nepeKJiionaTejib 
AB, h sejienaH jiaMna JI3 cHraajiHSHpyeT o h3jihhhh na- 
npnrKeHHH na CTaHijHH ynpaBjieHHH h o6 OTKJiioqeHHH sjieK- 
TpoABHraTejiH nacoca. JIjih nycKa hcoOxoahmo nocTaBHTb 
yHHBepcajibHbift nepeKjnonaTejib <V/7 b nojio>KeHHe «aBTOMa- 
iHHecKoe», TorAa mafi6bi yni-25 h Vni 1-11 aaMKHyTcn h 
nepes pa3MbiKaioii[Hft koht3kt Py 6yAeT oOecneneH hoaboa 
HanpaJKeHHH Ha KaTymKy MarHHTHoro nycKaTejin JI. Mar- 
HHTHbift nycKarejib cpa6aTbiBaeT h BKjnonaeT ajieKTpoABH- 
raTejib nacoca. 3aropaeTCfl KpacHan jiaMnoHKa JIK, a 3e- 
JienaH JI3 racneT.
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Kor#a nocTynaioiiiasi b 6aK boas aaMKHeT koht3ktm 
Bepxnero ypoBHH AaTHHKa K.BV, pejie ypoBHefi Py, nojiyniiB 
HHTaHiie, o6ecTOHHT MarHHTHbiH nycKaTejib, h nouana boabi 
IipeKpaTHTCH. npH pa36ope BOAW KOHTaKTbl HHJKHerO ypo'B- 
hh aaTHHKa KHV BbiftAyT H3 boam, h pejie Py, o6ecTonacb, 
pasMbiKaionjHM koht3ktom bkjhohht MarHHTHbiH nycKaTejib 
ajieKTpoABHraTejiH Hacoca. TaKHM nyTeM 6yAeT noBTopnTb- 
ch npoiiecc BKJiioqeHHH h BbiKJiioneHHH Hacoca.

ripn pyHHOM ynpaBjienHH yHHBepcajibHbift nepeKJHona- 
Tejib yn CTaBHTCH b nojioiKeHHe «pyiiHoe». IIIaft6a 
yni-21 aaMKHeTCH, h KaTyiiiKa MarHHTHoro nycKaTejia JI 
nojiynHT HHTaHHe. MarHHTHbift nycKaTejib cpa6aTbiBaeT, 
BKJiiOHaeTca 3JieKTpoABHraTejib nacoca, h saropaeTCH Kpac- 
naa JiaMnonKa JIK ocTaHOBKH nacoca yiniBepcajibHbift 
nepeKJHonaTejib nepeBOAHT b nojioiKeHHe «0». 3am,HTa ot 
kopotkhx saMbiKaHiift b iienn ynpaBJieHHH ocymecTBJiaeT- 
ch njiaBKHM npeAoxpaHHTejieM, a Bce Apyrne bhabi 3aiun- 
Tbl— aBTOMaTHHeCKHM BblKJHOHaTejieM.

npH aBT0MaTH3aiiHH pa6oTbi gjieKTponorpyxHbix naco- 
cob b paAe CTaniiHft ynpaBJienHH AonojiHHTejibHo npeAy- 
cMaTpHBaeTcn saniHTa ot «cyxoro xoah», KOTopaa neo6xo- 
AHMa ajih 3am,iiTbi ajieKTpoABiiraTejiH npn noHHiKenHii 
ypOBHH BOAbl B CKBaiKHHe.

CTaniiHH ynpaBJieHHH ycTanaBJiHBaeTCH b noMemeHHH c 
OTHocHTejibHoft BJiaiKHOCTbio He 6ojiee 70% h TeMnepary- 
poft ot +5 ao +35°C.

OCMOTp, OHHCTKy, HOATHIKKy H CMCHV SAeMCHTOB CT3H- 
AHH Heo6xOAHMO npOH3BOAHTb TOJIbKO npH CHHTOM HaHpH- 
>KeiiHH (oTKJHoqeHHOM aBTOMaTe AB h chhtom npeAOxpa- 
HHTejie II), npn crporoM co6JiioAeHHii npaBHJi tcxhhkh 6e3- 
onacnocTH. FIpaBHJia no TexHHKe 6e3onacHocTH, a TaK/Ke 
yKasaHHH no yxoAy 3a CTaniiHefi ynpaBJieHHH h 6ecnonjiaB- 
KOBblM KOHTaKTHblM A3THHK0M HpHBOAHTCH B HHCTpyKHHHX 
3aBOAOB-H3FOTOBHTeJiefi. CBeAeHHH O CTaHIlHHX ynpaBJieHHH 
THna n3T npHBeAeHbi b Ta6jinne 18.

HapaAy c 6ecnonjiaBKOBbiM KOHTaKTHbiM A3thhkom ajih 
CHniaJiHsaHHH CTeneHH sanojineHHH 6aKa h aBTOMaTHaa- 
HHH pa6oTbi HacocHoro arperaTa npiiMeHHeTCH asthhk c 
3JieKTpOKOHT3KTHbIM MaHOMCTpOM. 3tOT A3T1HK COCTOHT H3 
THApaBJiHqecKoro saTBOpa, ycTanaBJiHBaeMoro BHyTpH 6a- 
Ka na BbicoTe 0,5 m ot AHa, h ajieKTpOKOHTaKTHoro Mano- 
Merpa, ycTaHOBJiOHHoro y ocnoBaHHH 6aniHH. SjieKTpoKOii- 
TaKTHbift MaHOMeTp THna 3KM c npeAejiOM H3MepeHHH ot 
0 ao 1 aru coeAHHHeTCH Tpy6onpoBOAOM c THApaBJiHqecKHM
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II Kopnyc aaTBopa 3aAHBaiOT TpaHctpopMaTopHoe 
nn icniic cTOJifia boam b 6aKe nepeflaeTCH nyBCT- 
,iv >.icMenTy MaHOMeTpa, KOHTaKTti KOToporo 
hii-i (•(><>iBercTBeHHo BeAHHHHaM Bepxnero h hh>k- 
111(11 llpn H3MeneHHH ypOBHH BOAbl B 6aKe HpOHC- 
MI.IKHIIIIC HAH pa3MbIK3HHe K0HT3KT0B, a CJieA'O- 

nii'iio'ieHHe hjih BbiKJnoueHHe ajieKTpoABHraTeJin

lllll.IV Bbime AaTHHKH H CTaHHHH ynpaBACHHH H3- 
I II HpOMblHIJieHHOCTblO CepHHHO B AOCTaTOHHOM 
c ii xopomo sapeKOMeHAOBajiH ce6n b SKcnjiyaTa-

iwfloiaiinbie cpeACTBa aBTOMaTH3au,HH na nOJiynpo- 
i|.l X JloriBieCKHX SACMeHTaX nO3BOJIHJIH 3HalIHTeJIb-

.......... .iuiiapaTypy aBTOMaTHKH h noBbicHTb naAOK- 
| piiOorbi. C 1969 r. nanaT cepHfiHbifi BbinycK 6ec- 
iioli citCTeMbi ynpaBjienHH sjieKTpoABHraTeAHMH 
H.IO ao II kgt (THiia III3T 5801).
moi|icuiibie cnoco6bi AByxno3HHHOHHoro peryAnpo- 

h(ociibix arperaTOB HeJiecooopasHo npHMeHHTb b 
iM, horAa paccTOHHHe .MeacAy nacocHOH cTaHHHefi h 
io|nioii CaiiiHefi cpaBHHTeJibHo neBeAHKO. Oahhko 
htiAoiianopHbie 6auiHH pacnoAaraioTCH ot nacoc- 

.....Illit Iia 3HaHHT6AbH0M paCCTOHHHH, AOCTHTaiOIHeM 
,hll\ KIIAOMeTpOB. B 3THX CAyiaHX AHHHH CBH3H 
flmimeii h HacocHoft CTaHUHefi Tpe6yeT 3HanHTeAb- 
......... . reAbiibix 3aTpaT.
eii n piiA >cnoco6oB aBT0MaTH3auHH nacocHbix ycTa- 
(nirioraioiUHX na yAaAenHbie BOAOHanopnbie coopy-

< ioi ii> lOcymecTBAneTCH, HanpHMep, npn homoiiih 
11.K KopoTKOBOAHOBbix npHeMO-nepeAaTOHHbix yCT-

I h'oOxoAHMOCTb b cneiiHaAbHoft paAHoannapaType 
•iiiiiiict npitMeHeHHe btoto cnoco6a, oAnaKo oh na- 

ltii|H',ir iciiiioe pacnpocTpaneHHe na jk.-a. TpancnopTe. 
plHli IIIII'TCH TaiOKe yCTpoftCTBO c HCnOAb3OBaHHeiM p.e- 
i mi iin ii AaBAeHiiH. Pa6oTa stoto ycTpoiicTBa 3aKAio- 
h n i jn'AyiomeM. BepxHHfi ypoBeHb boabi b BOAona- 
IM flllKC KOHTpOAHpyeTCH nOHAaBKOBbllM KAanaHOM, 
uft i.ihpbiBaeT Hanopnbifi Tpy6onpoBOA, KorAa BOAa 
irtri ncpxnero npeAeAa. 3to hphboaht k pesKOMy no- 
.. .... AiiiuienHH y nacoca, nocKOAbKy pacxoA cthhobht- 
H111.1M nyjno. PeAe (AaBAeiiHH hah pacxoAa), pacnoAo- 
ih» y iuicoca, oTKAioHaeT sAeKTpoABHraTeAb, a bkaio- 

iipinn xoaht ot peAe BpeMenn qepes onpeAeAeHHyio 
v II' lilllllCHMO OT ypOBHH BOAbl B 6aiHHe. npOAOAJKH-
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TCAbHOCTb OTKJIIOTeHHOrO COCTOHHHH BblSlIpaeTCfl H3 yCAOII11II 
AOCTHHieHHH 'BOAOH HHJKHerO ypOBHH HpH MaKCHMajIblli iM 
BOAonoTpe6AeHHH. 3tot chocoQ aBTOMaTH3aHHH mojkh 
6biTb npHMeneH h npn HaAHHHH BOAonoTpe6AeHHH .mok iy 
nacocoM h 6amHeH. Oah3ko HcnoAb3OBaHHe nonAaBiKomii 11 
KAanana ho'sboahct .npHMeHHTb stot cnoco6 ahihb b yreii 
jieHHbix BOAonanopHbix 6aKax, KorAa HCKAiOHeHO o6pa3on.i 
HHe AbAa na hx CTeHKax.

B cHCTeMax c 6ecmaTpoBbiMH BOAOHainopiibiMH 6aiHHiiMii 
aBTOMaTH3aijHio Hacoca ycTanoBOK motkho ocymecTBin i. 
no HHJKHeMy ypoBHio boam b 6anine. B stom CAynae bcjiii- 
HHHa MHH'HMaAbHOTO AaBACHHH OHpeACAHeTCH C nOMOHlKKI 
peAe AaBAeHHA, ycTaHOBAeHHoro y nacoca. Flpn noHHJKeinin 
boam b 6aniHe ao HHJKHero ypoBHH peAe noAaeT cHrnaA 11.1 
BKAKHieHHe SAeKTpOABHTaTeAH Hacoca. IIpOAOAJKHTeAbHOCI I. 
pa6oTH Hacoca Bbi6HpaeTCH H3 ycAOBHH isanonneHHH pery- 
AHpyiomero 06-beMa npn OTcyTCTBHH TeKymero pacxoAa. 
Pene BpeiMeHH hah pacxoAa OTKAiojiaeT 3AeKTpoABHraTc.nl. 
HesaBHCHiMo ot ypoBHH boa'H b 6aniHe.

XoTH 3T0T cnoco6 H6Ab3H HpHMCHHTb HpH H3AHAHH MC- 
jkay HacocoM h BOAOHainopHoii 6aniHeH npoMexcyTOHHoni 
OT6opa boah, oh hbahctch Han6oAee neAecoo6pa3HMM, tbk 
KaK Tpe6yeT MeHbinero MHcna BKAioneHHH h mojkct 6bm. 
Hcn0Ab30BaH aah 6ecmaTpoBbix BOAonanopHbix 6aineii. 
FIpHMeHeHHe 3Toro cnoco6a peryAHpoBaHHH 0Kai3biBaeTcn 
neAecoo6pa3HbiM h 'npn 6ah3KOM pacnoAOJKeHHH boaoh:i 
nopHoii 6aniHH h nacoca. B stom cAynae 3HaHHTeAbHo ynpo- 
maeTcn o6opyAOBaHHe cpeACTB aBTOMaTHKH.

riHeBMaTMMeCKHe aBTOMaTM3MpOBaHHbie 
HaCOCHbie yCTdHOBKH

IIOMHMO BOAOHailOpHblX 6aHieH H 6aK0B AAH COI3AaHH5l 
Hanopa b BOAonpoBOAHoii ceTH npHMeHHiOTCH BOAo-BO3Aym- 
Hbie pesepByapbi. JlaBAeHHe b pesepByape cosAaeTcn c»a- 
THM B03AyX0M. B 33BHCHM0CTH OT CH0C06a HOAAepJKaHHSI 
AaBAeHHH pa3AmaiOT ycTanoBKH nocTOHHHoro h nepeMen 
hoto AaBAeHHH. B ycTanoBKax c nocTOHHHbiM AaBAeHHeM 
B03Ayx H3 cnen,HaAbHoro pesepByapa, b kotopom AaBAemie 
HOAAepJKHBaeTCH aBTOMaTH3HpOB3HHbIM KOMnpeCCOpOM, H0- 
cTynaeT b BOAO-BosAyniHbiii pesepByap. B ycTanoBKax c 
nepeMeHHbiM AaBAenneM nonoAHenne pesepByapa BO3Ayxo\i 
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■pecne'iHBaeTCH ah6o npn onopoiKneHHH nyreM coeAHHenHH 
■fio c arMoccjjepoH, ah6o cneitHaAbHbiMH peryjinpyioiHHMH 
■CTpoiiCTBaMH. B CeJIbCKOXO3HHCTBeHHOM BOAOCHa6>KeHHH 
■jlpll MCHHIOTCH B0A0-B03AyHIHbie p03iepByapbI C nepeMeHHblM 

K|iiii.'ieiiHeM.
BoAO-B03AyniHbie pesepByapbi b arperaTe c HacocHbiM 

I oCiopyAOBaHHeM h annapaTypoft ynpaBjieHHH nojiyiHAH na-
■ lllllllie iHHeBMaTHHeCKHX aBTOMaTH3HpOBaHHbIX HaCOCHblX 
I yt'TallOBOK. B HeKOTOpblX JIHTepaTypiiblX HCTOnHHKaX 3TH 
■CTaHOBKH Ha3b!BaiOT HHeBMaTHHeCKHMH 6e36ameHHbIMH 
I », ICKTpOBOAOKaHKaMH.

Hpoiiecc paSOTbl HHeBMaTH'ieCKOft aBTOMaTH3HpOBaHHOft 
| IUtCOCHOft yCTaHOBKH HpOHCXOAHT CAeAyK)IH,HM o6pa3OM. 
I HoAa no nanopHOMy Tpy6onpoBOAy ot Hacoca nocTynaeT 
I iioTpe6HTejiio, a ee h36bitok — b BOAO-Bo:3Ayninbift pesep- 
I nyap, sanojineHHbift B03Ayx0M. 3anoAHHH pesepByap, boah 
I ciKHMaeT BO3Ayx, h AaBjieHHie b neM noBbimaeTCH. B Bepx-
■ iieii qac™ peaepByapa ycTaHOBAeno peAe AaBA'eHHH, koto- 
I poe HpH AOCTHJKeHHH 3aAaHHOft BeAHIHHbl AaBACHHH pa3- 
I MbiKaeT iienb HHTaHHH KaTyniKH MarHHTHoro nycKaTeAH, 
I OTKAionaH SAeKTpoABHraTeAb nacoca ot ccth. IIpH nepa6o-

raiomeM nacoce noAana boah npoHcxoA'HT noA AaBAeHHeM 
| ciKaToro BOBAyxa b B0A0-B03AymH0M peaepByape. Flpn no- 

HHJKeHHH AaBAemm ao HHHinero npeAeAa peAe AaBACHHH 
I iiiiMKHeT SAeKTpmiecKyio iienb h bkaiohht SAeKTpoA'BHraTeAb 

nacoca. IlHeBMaTHHecKHe aBTOMaTH3HpoBaHHbie nacocHbie 
i ycTanoBKH MoryT npHMeHHTbcn TOAbiKo npn 6ecnepe6oftHOM 

■>iieprocHa6>KeHHH, nocKOAbKy 3anac boah b pesepsyape 
0'ieHb He3HanHTeAeH. yqHTHBaH oco66hhocth 6ameHHbix h 
iiiieBMaTHiecKHx nanopHbix coopyxceHHft, b oTAeAbHbix CAy- 
'ianx H,eAecoo6pa3HO HcnoAb3OBaTb hx coBiMecTHo. 3to nos- 
BOAneT paiiHOHaAbHO HcnoAB3OBaTb BOAonoA'beMHoe o6opy-

I AOBaHHe h o6ecnenHBaTb pesepBHbift sanac BOAbi.
FlHeBMaTHiecKHe ai5TOMaTH3HpoBaiiHbie Hacocnbie ycTa- 

IIOBKH HpOH3BOAHTeAbHOCTbK> AO 10 M3/^ 6AaTOAapH HpO- 
I CTOTe KOHCTpyKUHH H SKCHAyaTaHHOHHOfi H3AOKH0CTH HIH- 

pOKO HpHMeHHIOTCH B OeAbOKOXO'3HftCTBeHHOM BOAOCHa6>Ke- 
hhh. CepHHHo BbinycKaeMbie npoMbmiAeHHOCTbio ycTanoBKH 

I COeAHHeHbl C OAHHM HAH C HeCKOAbKHMH HaCOCaMH. 143 Ha- 
[ COCOB npHMCHHIOTCH H.eHTpo6e?KHbie, BHXpeBbie, BOAOCTpyfi- 

Hbie h norpyiKHbie. IIpH npHMeHeHHn necKOAbKHx HacocoB 
OHH MOryT 6bITb pa3HOft npOH3BOAHTeAbHOCTH H pa6oT3Tb 
b pa3AHmibix AHanasonax peryAHpoBaiiHH AaBAenHft. B stom 

[ CAynae b sa'BHCHMocTH ot noTpedAeHHH boabi nacocbi MoryT
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Phc. 41. CxeMa aBTOMaTimecKoro ynpaBJieHHH c OAHo4)a3HbiM pe/ie 
AaBJieHHn:

9ZI — 3JieKTpoABHraTejib; AFI — aBTOMHTimecKHft nepeKJiionaTejib c TenjiOBoii n 
MaKCHMajibHoii 3aiu,HToft; MFI — MariiHTHbift nycKaTejib; P/J, — OAno4>a3Hoe pcji<* 

AaBjieHHa; KMFI — KaTyniKa MarHHTHoro nycKaTejin; JI — cjiasbi ajieKTpoceiH.

paSoTaTb KaK oAHOBpeMeHHO, thk h no OTAejibHocTH hjih 
b onpeAejieHHbix coneTaHHax.

B CejIbCKOXO3HHCTBeHHOM BOAOCHafi/KCHHH inpHMCHHIOTCSI 
ycTanoBKH B3-2.5M. B komhjickt ycTanoBKH B3-2,5M bxo- 
aht Hacoc c ajieKTpoABHraTejieM, BOAO-BO3AyniHbift pesep- 
Byap h cTaHii,HH ynpaBjieHHH. Hmciotch abc KOMnjieKTamni 
9thx ycTaHOBOK: c iBHXpeBHM nacocoM 1,5B — 1,3 h norpy/K- 
HblM HeHTpodeXCHblM H3COCOM 6AFI-9X6.

yCTaHOBKa B KOMHJieKTe C BHXpeBMM HaCOCOM npHMC- 
IiaeTCH AJIH HOAT-eMa BOABI H3 HOBepXHOCTHblX hctohhhkob 
ii maxTHbix KOJioAHeB rjiyfiHHoft ao 25 m npn HOMHHajibHOii 
noAane 4m3/u, Hanope 25—50 m, BbicoTe BcacbiBanHH 6—4m, 
uacTOTe BKJiioMeHHH ao 14 b nac, moihhocth BJieKTpoABiira- 
TejiH 2,8 K6T. B KOM'njieKTe c norpy>KHbiM n,eHTpo6ex<HbiM 
nacocoM 6AI4-9X6 ycTanoBKa B3-2,5M HMeeT HOMHHajib- 
nyio noAany 7,2 m3/h, nojiHbift Hanop 50 m, nacTOTy bkjiiohc- 
HHH AO 10 B nac, iMOHIHOCTb 3JieKTpOABHraTejIH 2,5 K6T.

BoAo-B03AyniHbift peaepsyap, BbinojineHHbift b bhac 
BepTHKajIbHOTO HHJIHHApa C SJIJIHHTHHeCKHMH AHHIH3MH, HB- 
jiaeTCH peryjiHTopoM pa6oTbi HacocHoro arperaTa. Pesep- 
Byap o6opyAOBan pejie AaBjieHHH, ManoMeTpoM, BOAOMep- 
HblM CTeKJIOM h npeAoxpaHHTejibHbiM KJianaHOM. CraHHJIH 
ynpaBJieHHH cjiy?KHT ajih aBTOMaTHHecKoro BKJiionieHHH h 
BbiKJHOieHHH ajieKTpoABHraTejiH Hacoca h o6ecnenHBaeT ero 
sairiHTy ot neperpysoK h kopotkhx BaMbiKaHnft (pnc. 41).
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Pe/ie AaBjreHHa KpenHTCH k pesepsyapy na pestfie. JlaB^ 
■TH'iihc B03,n.yxa nepeaaeTCH iwewQpaHe, pacnojioxceHHoii b 
■opTiyce pejie AaBJieiiHH. Mew6paiia nepenaeT AaBjieiiHe Ha 
■llCTCMy pbPiarOB H npyiKHH, KOTOpbie B 3aBHCHM0CTH ot 

/piiijieHHii b pesepByape 3aMbiKaioT hjih pa3MbiKaiOT ajieK- 
ipimecKHe KOHTaKTbi, a cJiejioBaTejrbiio, BKJiionaiOT hjih ot- 
fcjiioiiaiOT ajieKTponBiiraTejib nacoca. IIpH homoilih peryjin- 
ponoHHoro 6ojiTa pejie mojkct 6biTb OTperyjiHpoBano na 
BnfioTy b Heo6xoAHMbix npeAejiax ot 0,5 n.o 5 aru. B ycTa- 
IIOBKaX C SJI'eKTpOABHraTejIHMTI MOIHHOCTbK) JIO 1,5 KBT npn- 
MeiiHeTCH Tpexcpa3Hoe pejie, a npn 6ojibmoi’i moihhoctii— 
o,lno(pa3Hoe pejie (pnc. 42).

B BepxHeii tohkc peaepByapa ycTanaBjiiiBaeTCH npeAO- 
'.paiiHTejibHbiH Kjianaci, KOTOpbiii cjiyiKHT ajih npeAOxpane- 
iiiih KOTJia ii BOAonpoBOflHOii ceTii ot paspbiBa npn noBbi- 
iiieiiHH naBJieHiiH CBepx nonycTHMoro. Kjianan peryjiHpyeT- 
CH na Aa-BJieHTie ot 4 ao 7 aru.

Pnc. 42. Pejie naBJieHHn:
/ — Kopnyc Mervi6paHbi; 2 — KpbimKa MeM(5paHbi; 3 — no,n,BH>KHbie sjieKTpHnecKHe 
KOHTaKTbi; 4 — HenoABH>KHbie 3JieKTpoKOHTaKTbi; 5 — pbinar noABH>KHoro KOHTaK- 
ia; 6 — Kopnyc pejie; 7 — peryjinpoBOHHaH npy>KHiia; 8 — pbiqarH MeMdpaHbi;

9 — npy>KHHa MeMdpanbi.
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CjKaTbift B03Ayx, noAAepJKnBaiomHH b BOAonpoBOAHoii 
ceni nanop b 3aAaiiHbix npeAeJiax, saHHMaeT npHMepno '/;» 
o6i>eMa pesepByapa, a ocTajibHoii o6"beM aanoJiHvieTca bo- 
AOH, HTO COOTBCTCTByeT MaKCHMajIbHOMy ABBJieHHIOB peaep- 
Byape npn oTKJiioneiiHH Hacoca. npn pa6oTe uacTb BO3Ayxa 
pacTBopaeTca b boac h ynocHTca H3 peaepByapa, hto npn- 
BOAHT K 3HaHHTejIbHOMy yBejIHHeHHK) HHCJia BKJHOHeHHH, a 
9to MoxceT Bbi3BaTb npe/KAeBpeMeHHbiii h3hoc Bcero o6opy- 
AOBaHHH. JHjih noAAepJKanHH HopMajibHOH pa6oTbi ycTanoB- 
kh B3-2,5M Heo6xoAHMo nepHOAnnecKH nonoJiHHTb peaep- 
Byap BO3AyxoM. X[jih stoto ero OTKJiioqaioT ot BOAonpoBOA- 
Hoii ceTH 33abh>kkoh h cnycKaiOT BOAy, a ocbo6oahbhihhch 
od'beM 3anojiHaeTCH BO3AyxoM hoa aTMOC^epHbiM AaBJie- 
HH6M. XOTH 3T0T HpOIieCC H 33HHMaeT BCeTO 10—15 MUH, HO 
npn yBejinneHHH nacTOTbi BKjnoneHHH Heo6xoAHMOCTb b ho- 
nojineHHii BO3AyxoM 6yAeT aiiaiiTrejibiio BospacTaTb, hto 
npHBeAeT k HapymeHHio HopMajibHoii 3KcnjiyaTan.HH. A-th 
hojihoh aBT0MaTH3an,HH nacocHbix ycTanoBOK c BO3AymHbi- 
mh pesepByapaMH cymecTByiOT ABa cnoco6a:

1) aBTOMaTHnecKoe nonojiHeHHe h peryjiHpoBaHHe sana- 
ca B03Ayxa;

2) H30JiHp0BaHne o6i>eMa BO3Ayxa ot boabi c ncKJiione- 
HHeM Heo6xoAHMocTH HonojiHeHHH 3anaca BO3Ayxa.

ABTOMaTimecKoe nonojineHHe n peryjinpoBaHne sanaca 
BO3Ayxa b pesepByape ocymecTBjineTCH b 33BHChmocth ot 
BHAa HacocHoro o6opyAOBaHHa kom6hhhpob3HHMM, CTpyii- 
HO-nOHJiaBKOBblM 'HJIH MeM6paHHbIM peryjIHTOpOM (pnc. 43).

KoM^HHHpoBaHHbiii peryjiHTOp, npHMeHHeMbiii b ycTa- 
HOBKaX, COeAHHeHHblX C nOrpyJKHblMH HJIH HJiaBaiOIIIHMilI 
HacocaiMH (pnc. 44), coctoht H3 nonJiaBKOBoro peryjiHTOpa, 
B03AyuiHoro n o6paTHoro KJiananoB. rionjiaBKOBbiH peryjin- 
Top ycTanaBJiHBaeTCH b pesepByape tbk, HTo6bi KjianaH ot- 
KpblBajICH npH MHHHMajIbHOM ypOBHe BOAbl. Bo3AyiHHblii H 
o6paTHbiii KJianaHbi o6i>eAHHeHbi b oahom Kopnyce, koto- 
pbiii ycTanaBJHHBaeTCH na HanopnoM Tpy6onpoBOAe ne Menee 
neM Ha 5 m Bbime CTaTHaecKoro ypoBHH. Pa6ora kom6hhh- 
poBaHHoro peryjiHTopa nponcxoAHT cjieAyiomHM o6pa3OM. 
IlpH ocTanoBKe nacoca BOAa hhjkc o6paTHoro KnanaHa yxo- 
Aht b KojioAeii, a ocbo6oahbhihhch o6i>eM b Tpy6onpoBOAe 
nepes BO3AyniHbiH KJianan sanojiHHeTCH BO3AyxoM. Flocjie 
nycKa Hacoca B03AyniHbiii KjianaH oaKpbiBaeTCH, h BO3Ayx 
nocTynaeT b pesepByap. Ecjih pesepByap nepenojiHHeTCH 
BO3AyxoM, HonjiaBKOBbiii peryjiHTOp BbinycKaeT qacTb ero 113 
pesepByapa. B nonjiaBKOBOM peryjiHTope HMeeTCH peryjiH-
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Pnc. 44. FlHeBMaTHwecKaH aBTOMaTH3HpoBaHHa>i 
ycTaHOBKa c norpyacHbiM nacocoM:

1 — norpy>KHoii Hacoc; 2 — o6paTHbiii h BO3,n.yinHbiii 
KJianaHbi; 3 — iianopHbiii Tpy6onpOBOjx; 4 — kom6hhhpo- 
BaHHbiii peryjiHTop aanaca BO3Ayxa; 5 — pesepByap;
6 — pejie AaBJieHHa; 7 — npeAoxpaiiHTejibHbiii KJianan;
8 — BOAopa36opiibiii Tpy6onpoBOA; 9 — Kpan c ManoMer- 

Pom; 10 — inKaii) ynpaBjieHHH.

pyeMbift npy>KMHHbifl KJianan, KOTopbifi .mojkct peryjinpo- 
BaTbCH Ha saaaHHoe AaBjieHHe bkjhohchhm b npeAejiax ot 
0,5 ao 2,5 cmi.

CTpyfiHo-nonjiaBKOBbiH peryjiHTOp, npHMeHfleMbifi b ycTa- 
HOBKaX, COeAHHeHHblfi C HeHTpo6e>KHbIMH H BHXpeBblMH na- 
cocaMH Henorpy>KHoro Tnna, a raKJKe c BOAocTpyfiHbiMH 
ycTaHOBKawn, coctoht ii3 iionjiaBKOBoro KJianana, KOTopbiii 
peryjiMpyeT no/iaHy BO3Ayxa b pesepByap. FIonjiaBKOBbifi 
KJianan coeAHiiaeTCH co CTpyfinbiM annaparoM Tpy6Kofi c 
BO34yniHbIM KJianaHOM, BMOHTHpOBaHHblM B Kopnyc CTpyfiHO-
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|u niinapaTa. Hpn yMeHbineHHn sanaca Boaayxa norwiaBOK 
jlO/liiHMaeTCH n OTKpbiBaeT nonjiaBKOBbiM KJianan. CTpyft- 
lii.ni annapaT noAcacbiBaeT BO3Ayx, KOTopbiii BMecTec boaoh 

^fecTynaeT b peaepByap. KorAasanac BO3Ayxa b peaepByape
■ IIOIIOAHHTCfl AO HeoSxOAHMOTO KOAHHCCTBa, HOHJiaBKOBblH 

hJianan 3aKpoercH, n noAana BO3Ayxa CTpyHHbiM annapaTOM
■ npcKpaTHTCH. npH paSoTe c caMOBcacbiBaiomHMn nacocaiMH

BO3flyiHHbiH KJianaH, coeAHiieHiibiH Tpy6KOii c nonjiaBKOBbiM
■ fcji'anaHOM, ycTanaBAHBaioT na BcacbiBaiomeM naTpy6Ke na- 

Coca, a CTpyiiHbiH annapaT H3 cxeMbi HCKJiioqaioT.
MeM6paHHbiii peryAHTop sanaca BO3Ayxa npHMeHneTCH 

lipn aBTOMaTH3aiIHH IieHTpo6e>KHbIX, BHXpeBblX HaCOCOB II 
noAocTpyiiHbix ycTaHOBOK npn inoAane ao 3 m3/u. MeM6pan- 
nbiii peryjiHTOp npncoeAHHfleTCH k pesepsyapy na ypoBiie, 
eooTBeTCTByioiii.eM AaBjieHiiio BKJiKHieHHH. B KaMepe pery- 
jiiiTopa, coeAiiHeHHoii Tpy6Koii co BcacbiBaiomiiM naTpy6- 
Kom nacoca, npn nycKe Hacoca 6yAeT co3AaBaTbcn paspe- 
weiine. Bo3Ayx nocTyniiT nepe3 B03AymHbiii KJianan, co>k- 
mot npyjKHiiy h BanoAUHT o6BeM KaMepbi peryAHTopa. ripn 
oCTanoBKe Hacoca inpyiKHHa otojkmct ,MeM6paHy, h B03Ayx 
ii.i KaMepbi peryAHTOpa nocTyniiiT b pesepByap. Ecah b hcm 
HMeeTCH H36bITOK BO3Ayxa, TO npH AaBAeHHH BKAlOqeHHfl
ypOBeHb BOAHI yCTaHOBHTCfl HHHCe OTBepCTHfl, COCAHHHIOmerO 
peryAHTop c piesepByapoM. HpH BKAKmeHHH nacoca KaMepa 
peryAHTopa 6yAeT BanoAHHTbCH BO3AyxoM H3 peaepByapa, h 
iiocTynAeHHe BO3Ayxa hoa aTMOc^epiibiM AaBAeHHeM b pe- 
ryAHTop npoHCxoAHTb ne 6yAeT.

HHH caHHTapiioii tcxhhkh cobmbctho c 3aB0A0;M «KyP' 
raiiceABMam» paspa^OTaA nneBiMaTiiqecKHe aBTOMaTH3iipo- 
namibie nacocHbie ycTaHOBKH (Ta6A. 19). B HacTOHmee Bpe- 
mh 33BOAOM «KypraHceAbMam» cepmiHo BbinycKaiOTCfl1 
3th ycTanoBKH b arperaTe c BOAonoA'beMHbiM o6opyAOBa-
inieM.

B 3apy6e>Kiioii npaKTHKe BOAOCHa6zKeiiHH npHMeHHioTCfl 
imeBMaTHHecKHe aBTOMaTH3HpoBaHHbie nacocHbie ycTanoB- 
kh, KOTOpbie OTAHHaiOTCfl HHbiM peryAiipoBaHHeM nonoAHe- 
hhh 3anaca BO3Ayxa b BOAO-B03AyniHOM peaepsyape 
(pnc. 45).

FIo cxeMe na pncyHKe 45, a nonoAHeHiie sanaca B03Ayxa 
ocymecTBAfleTCfl’ npH ocTanoBAeHHOM nacoce AO3Hpyiom.HM 
ycTpoiicTBOM o6buiHoro Tnna. BcacMBaioiHHii Tpy6onpoBOA 
/ coeAiiHeH Tpy6Koii c AosaTopoM 2, KOTopbiii cna6zKeH no- 
HAaBKOBblM 3, BCaCbIBaK>IIJ,HM 4 H HarHeTHTeAbHblM 5 KA3- 
nanaMH. FIpH pa6oTe nacoca nponcxoAHT noHHH<einie asb-
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TexHHMecKwe .naHHbie nneBMaTHHecKHx aBT0MaTH3Hp0BaHHbix HacocHbix ycTaHOBOK

Twn ycTanoBKH
IIpOH3BOAH- 
TCJIbHOCTb, 

M3iHac

IIojiHbiii 
Hanop, 

M

EMKOCTb 
DHeBMaTH- 

qecKoro 
peaepByapa, 

jl

Tnn BOAOHCTOHHHKa

SJieKTponacoc

MapKa
MOHIHOCTb 

SJieKTpOABH- 
raTeJiH, kbt

C norpy)KHbiMH ajieKTpOHacocaMH
By-2-35 2,0 35 160 3HB4-2-40 0,75 CKBa>KHHa

4 AlOHMa
AHaMCTpOM

By-1,6-60 1,6 60 160 31IB4-1.6-65 0,75 To jKe
By-4,5-170 4,5 170 500 3UB6-4.5-180 4,5 CKsaxHHa

6 AK51IMOB
AHaMeTpoM

By-7-40 7,0 40 800 6AFIB-9X7 2,5 To Hte
By-7-115 7,0 115 800 3HB6-7.2-120 4,5 » »
By-7-65 7,0 65 800 6AF1B-9X12 2,5 » »
By-10-45 10,0 45 1250 3HB6-10-50 2,8 » »
By-10-180 10,0 180 1250 3HB6-10-185 8,0 » »

C HenorpyiKHHMH Jiona
By-2-20 2,0 20 20
By-2-25 2,0 25 160
By-5-30 5,0 30 500
By-9-35 9,0 35 800
By-12-40 12,0 40

C B 0 4 O
1250

C T p y H H
By-3-35 3,5 45-30 320
By-6-50 2,5-8,5 70—35 500
By-8-50 4-14 66-42 800

_ By-8-90tc 7—10 105-85 800

THblMH 3JieKTpOH9COCaMH
HT-10 1,0 IIIaXTHbie KOJIOAHM
1B-0.9M 1,7 OTKDHTbie BOAOeMbl
1,5B-1,3M 2,8 To >ne
2B-1.6M 4,5 » »
2.5B-1.8M 7,0 » »

M H yCTaHOBKaMH
BH-2-HI 1,7 IIIaxTHbie KOJiOAUbi
BH-2-LU 2,8 » »
BH-2-8 7,0 CKBa>KHHa

8 AIofiMOB
AHHMeTpOM

BH-2H-6 10,0 CKBa>KHHa
6 HlOfiMOB

AHaMeTpoM



KpamaeT paGory, h B03Ayx H3 Aosaropa uepe3 KJianan / 
BbiAaBJiMBaeTca b peaepByap.

Ilo cxeiwe na pncynKe 45, e nonojineHne sanaca bo3av\.i 
b peaepByape npoHcxonHT, kotah ypoBeHb boam b hcm no;i 
HHMaeTCH 40 MaKCHMaJIBHOTO HOJIOIKieHHH. npn 3T0M nOII. I l 
bok 4 3aKpoeT Kjianan <3, B04a najiHeT nocTynaTb b Kana i 
uepea CTpyHHbift annapaT 2, nepes KJianan 1 6yAeT noAca- 
cbiBaTbcn B034yx, KOTOpbiii 3aTeM nocTynHT b peaepByap. 
Korna BO3AyniHoe AaBjieHHe b pesepByape BospacTer, ypo- 
Be'Hb 'BOAbl 'H0HH3HTCH H OTKpoeTCH KJTanaH 3, a CTpyHHblll 
annapaT bmkjiiohhtch H3 paSoTbi.

ZUh cBpoca H3JiHniHero B03Ayxa npHMeHHiOT b ochobhom 
nonJiaBKOBbie peryjiHTOpbi B034yxa.

HeAOCTaTKOM hohth Bcex KoncTpyKmiii yCTpoiicTB A'di 
nonoJiHeiiHH 3anaca BO3Ayxa hbjisiiotch AonojiHHTejibiibic 
3aTpara OHeprHH b CTpyiiHbix annapaTax, cocTaBjiHioiUHc n 
oTAejTbHbix cjiytiaax5—7% saTpaT aneprHH na BOAonoA'beM. 
143 paccMOTpeHHbix cxeM HaiH6ojiee uejiecooSpaBHa cxeMa, 
iipiiBeAeHHaH na pncyHKe 45, s. CjieAyeT oTMeTHTb, hto b 
ycTanoBKax c noAaneii B03Ayxa bo BcacbiBatomHii TpySo- 
npoBOA nponcxoAHT cHHXteHHe nOAaHH h k. h. a. nacoca.

HpH coeAHHeHHH BOAO-BO3AyuiHoro pesepByapa c boao- 
CTpyiiHbiMH ycTanoBKaMH na nanopHOM Tpy6onpoBOAe pe- 
KOMenAyeTCH ycTanaBJiHBaTb peryjiHTop AaBJieHHH, h6o na- 
AenHe AaBJieHHH b pesepByape Bbi3biBaeT naAenne Hanopa 
y CTpyiiHoro annapaTa, hto hphboaht k chhjkchhio iiojaaii 
BOAOCTpyiiHOH ycTanoBKH h Aaxce k cpbiBy ee pa6ora. /Ijui 
ycTpaneHHH K0Jie6aHHH AaBJieHHH b cem na HanopHOM Tpy- 
6onpOBOAe 3a peaepnyapOM peKOMeHAyeTCH TaKHte ycTanaB- 
JiHBaTb peAyKHHOHHbiii Kjianan, KOTOpbin HacTpaHBaeTcn na 
AaBJieHHe, 6oJibme AaBjieiiHH BKjnoneiiHH nacoca. TeM ca- 
MbiM b ccth o6ecne'iHBaeTCH hohth nocroHHHbiii nanop.

3HaHHTejibnyio nacTb ctoiimocth imeBMaTH'iecKOH aBio- 
MaTH3HpOBaHHoii HacocHoii ycTanoBKH cociaBJiHeT boao- 
BO3Aymiibiii peaepsyap, bcc KOToporo b oojibmoii c'reneiin 
onpeAeJineT MeTajuioeMKocTb ycTanoBKH.

yMeHbineHHe 6mkocth peaepsyapa no3B0JiMeT coKpaiHTb 
KanHTajioBjio>KeHHH, ho npn stom yBejiHHHBaeTCH KOjiHnecT- 
bo BKjnoneHHii, bjihhkhhhx na H3H0C nacocHoro arperaTa h 
pacxoA 3JieKTpo3HeprHH BCJieACTBHe nycKOBbix noTepb.

HccjieAOBaHiiHMH nocjieAHHx jict [10] ycTanoBJieHo, hto 
0CH0BH3H npHHHHa, orpaHHHHBaioinaH yMeiibmeHHe cmkocth 
pesepByapa, saKjnonaeTCH b yBejiimeHHH TeM'nepaTypbi na- 
rpena ajieKTpoABHraTejiH, KOTOpaa B03pacTaer c yBejiinie- 
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nneM micjra BKJUOHeHHH. C noBbimeiiHeM nacTOTbi BKJiione- 
iuiii ao 100 b 1 li cyTOHHbiH pacxoA 3JieKTp09HeprHH bcjica- 
CTBHe nycKOBbix noTepb yBejiHHHBaeTcn na 5—8% no 
cpaBHeHHio c cymecTByioniHMH pe?KHMaMii—10 bkjikhic- 
IIHH B 1 H.

MaKCHMajibHan nacTOTa BKjiKweHHii nacoca 3a 1 u, no- 
jiyneHHaH Ha ocnoBaHHH HccJieAOBaHHH, MoxceT dbiTb pe- 
KOMeHAOBana b cjieAyioiHHx npeAejrax [10]: norpy>KHbie 
neiiTpoOoKHbie nacocbi 11—29, BOAocTpyiiHbie ycTaHOBKH 
16—32, BHxpeBbie nacocbi 13—50, ueHTpofiexiibie naco- 
cbi 29—52.

CjieAyeT OTMeTiiTb, 1ito onpeAeJieHHe no (JiopMyjie (24) 
MaKCHMajIbHOlI HaCTOTbl BKJIIOHeilHH AA5I HHeB'MaTHHeCKHX 
aBTOM3TH;3HpOBaHHbIX HaCOCHblX yCTaHOBOK He COOTBeTCTBy- 
eT AeiicTBHTejibHbiM ycjioBHHM hx pa6oTbi. AnajiH3 rpatJiH- 
KOB BOAOnOTpeSjieilHH pa3JIHHHbIX oS'beKTOB CeJIbCKOXO35IH- 
CTBeHHOTO npOH3BOACTBa HOKa3bIBaeT, 'ITO CpeAHHH HaCTOTa 
BKJHoneHHH HacocHoro arperaTa b cyTKH cocTaBjineT 
0,5—0,9 MaKCHMajIbHOii HaCTOTbl BKJHOHeiiHH. 3t0 oS'bHCHH- 
eTCH tcm, hto noAana nacoca npn HanojineHHH peaepByapa 
yMeHbiuaeTCH h npH onpeAejieiiHbix pacxoAax nacoc pa6o- 
TaeT b AJiHTejiMOM, a ne b hhkjihhhoim pe>KHMe. PIcxoah h3 
3Toro, ajih onpeAeJieHiiH nacTOTbi BKJHOHeHHil, a cJieAOBa- 
TejibHo, h Bbi6opa BOAonoA'beMHoro o6opyAOBaHHH neo6xo- 
Ahmo Hcnojib3OBaTb ne cpeAHHe h MaKCHMajibHbie pacxoAbi 
iijih cooTBeTCTByiomne nacoBbie rpacJiHKH BOAonoTpe6jieHHH, 
a CTaTHCTHnecKHe 3aKOHOMepnocTH, Han6ojiee npaBHjibHo 
OTpaiKaiomHe npouecc. ZIjih stofo AOCTaTOHHO npOBecTH 
iieo6xoAHMyio o6pa6oTKy Bbi6opKH pacxoAOB sa 15—20 
Aiien b roAy-

ZX-H'H yMenbnieHHH eMKOCTH pesepsyapa h coKpameHHH 
'iacTOTH BKJHOHeHiiH npiiMeHHioTCH MHoroarperaTHbie nacoc- 
iibie ycTanoBKH. C 3Toii »e iiejibio npHMeHneTCH aohojihh- 
TenbHaa aaKaHKa BO3Ayxa b pesepByap pyHHbiMH nacocaMH, 
sjieKTpHnecKHMH KOMnpeccopaMii iijih cneuHajTbHbiiMH pery- 
JIHTOpaMH.

HaAeiKHaa pa6orra nHe&MaTHnecKOH aBT0MaTH3Hp0BaH- 
hoh HacocHoii ycTanoBKH npn iMHHHMajibHoii cmkocth pe- 
sepsyapa mohcct 6biTb o^ecneueHa npn H3OJiHpoBaHHH o6t>- 
eMa B«3Ayxa ot boabi. Ha otom npHHiiHne b BH3CX co3- 
Aana ycTaHOBKa B3M-2.8, b pesepByape KOTopoii B03Ayx 
3aKAioiieH b pe3HHOByio KaMepy. Pe3HHOBaa KaMepa coeAH- 
naeTCH c KpbiinKoii pesepByapa, rAe, homhmo ManoMeTpa h 
pejie AaBAeinoi, iiMeeTca nnnnejibHoe ycTpoiicTBo, iiepe3 



KOTopoe BO3Ayx ao AaBjieHHfl 2 aru HaKamiBaeTcn Bpymiym, 
BejiocnneAHBiM HacocoM. BjiaroAapn TaKOH KOHCTpyKnmi 
snaHHTejibHo yMeHbiiieHa eMKOCTb pesepByapa, yBejiHHeiia 
3KcnjiyaTau,HOHHa5i iiaAC/KiiocTb ycTanoBKH, inocKOjibKy n< 
KJiioqeHbi AonojiHHTejibHbie ycTpoiicTBa ajih saKanKH h pe 
ryjiHpoBaHHH o6beMa BO3Ayxa.

YcTpOHCTBo pejie AaBjieHHH h sjieKTpHqecKaa cxeMa an- 
TOMaTHHecKoro ynpaBjneHHH c 0AH0(|)a3HbiM pejie AaBjiennii 
HpHBeAeHbi Ha pncyHKe 41 h 42. B KanecTBe pejie AaBjieniiii 
b B0A0-BO3AyuiHbix pesepByapax ncnojibayiOTCn TaKxce pe- 
Ae PA-1-01 h P.H-2-03, cepHHHO BbinycKaeMbie npoMbim- 
ACHHOCTbK). PeAe AaBAeHHH P4-1-01 HMeeT yCTpOHCTBO, 
oSecneHHBaiomee KOHTpoAb 3a AaBAeHHeM hhjkc aTMociJ)ep- 
Horo.

B Tex CAynaax, KorAa nHeBMaTnnecKHe aBTOMaTH3Hpo- 
BaHHbie nacocHbie ycranoBKH noAaiOT BOAy na jkhbothoboa- 
qecKHe (fiepMbi, h6o6xoahmo yiHTMBaTb BeAHHHHy AaBAeHmi 
y BOAOpa,36opHbix ycTpoiicTB. TaK k;ik AaBAeHne y aBTono- 
HAOK AOAJKHO COCTaBAHTb 0,5 UTU, Ha (JiepMe Heo6xOAHMO 
yCTanaBAHBaTb AH6o AO'nOAHHTeAbHblH OTKpblTblil 6aK, All- 
60 peAyKHHOHHbie KA'ananbi.



r n a b a IV
BblBOP BOflOnOflbEMHOrO OBOPyflOBAHHfl 

H PABOTA HACOCA HA CETb

Bbi6op BOAonoA'beMHoro o6opyAOBaHnn onpeAeAsieTCH 
pflAOM (jiaKTOpOB CHCTCMbl BOAOCHa6>KeHHfl. CneUH(j)HKa 
CejIbCKOXO3HHCTBeHHOrO BOAOCHa6>KeHHH XapaKTepH3yeTCH 
npe>KAe Bcero nepaBHOMepHbiM BOAonoTpe6jieHHeM KaK b 
'ieiieiiHe roAa, tsk h b TeneHHe cyTOK.

HepaBHOMepHbifi peacHM BOAonoTpe6HTejiM onpeAejmeT- 
Cfl CyTOHHblM H HaCOBblM KOStJllJlHHHeHTOM HepaBHOMepHOC' 
TH, KOTOpbie HpeACTaBJIfllOT OTHOHieHHII COOTBeTCTByiOIllHX 
MaKCHMajIbHHX paCXOAOB K CpeAHHM. MaKCHMajIbHblH cy- 
TOHHblH paCXOA CKJiaAblBaeTCH 'H3 CyMMbl paCXOAOB OTACJI'b- 
iibix noTpe6HTejieH. PacxoAW boam na nya<Abi OTAejibHbix 
noTpe^HTeJieft onpeAejinioTcn corjiacHO CHnn II-F-62 h 
«yKa3aiIHHM HO npOeKTHpOBaHHIO CejIbCKOXO3HHCTBeHHOrO 
B0A0CHa6>KeHHa» CH 267-63 (th6ji. 20). Ko34>c|)HH,HeHT

QMaKCcym
CyTOHHOH HepaBHOMepHOCTH AcyT=-----77---------- - > n0 ASH-

cym
HblM MHOTOHHCJieHHblX HCCJieAOBaHHH, MOJKCT 6bITb npHHHT 
paBHbiM 1,3, a KoaiJiiJiHUHeHT nacoBoii HepaBHOMepHocTii

_ „ „ QMaKcl ~ Qmhkc cym
paBHbiM 2,0. Miac =—»-------- rAe Qcpli =------- -——

QcpH r 24
„ QMaKcH

PacneTHbiH pacxoA <7P=;----- ——■ JilceK.
00UU

CpeAHecyTOiHbiH pacxoA Heo6xoAHMO 3HaTb ajih onpe- 
AejieHHa roAOBoro noTpeO^ieHHH h ce6ecTOHMOCTH boabi. 
MaKCHMajibHbiH cyTOHHbiH pacxoA Heo6xoAMM ajim onpeAe- 
jieHHH eMKocTH pesepByapoB, pa3MepOB onHCTHbix coopyjKe- 
hhh, pacHeTa boaoboaob, onpeAeJieHHsi moihhocth nacocoB 
h t. A- MaKCHMajibHtjH ceKyHAHbiii pacxoA hco6xoahm 
AJiJi pacneTa boaohpoboahoh ceTH h Hacocnoro o6opyAOBa- 
HHH.

XapaKTep 11 cyMMapHoe noTpe6jieHHe boabi sa cyTKH Bbi- 
paxaioTCH HHTerpajibHbiM rpaiJiHKOM BOAonoTpe6jieHHH, oa- 
HaKO 6ojiee HarJiHAHoe npeACTaBJieHne AaeT noHacoBOii 
rpai|)HK pacxoAa boaw, KOTOpbiii noKasbiBaeT inoTpe6jieHHe
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HopMN pacxo/ia boabi b cejibCKOM xoaaiicTBe
T a 6 ji ii n

HaHMenoBaHEe noTpeSHTe/ieS HsMepmejib
HopM.1 Hi'/Ht 1 
noTpefi i iip -i 1

3acTpoftKa aAannaMH, o6opyAOBaH- Ha ojiHoro iKirre- 125 1.4) 1
HblMH BHyTpeHHHM BOflOHpOBOAOM 
h KaHa/iH3aiiHeH 6e3 BaHH

To >Ke, c rasocHa6>KeHHeM
3acTpoiiKa 3A3hhhmh, o6opy«OBaH-

jih, AiCymKii

To >Ke 130-160
» » 150—180

HblMH BOAOIIpOBOAOM, KaHaJIH33- 
UHefi h BaHHbiMH c BO/ioHarpeBa- 
TejIHMH, pa6oTaioni,HMH Ha TBep- 
AOM TOnJIHBe

To H<e, c rasoBbiMH BOAOiiarpeBaTe- » » 180-230
JIHMH

3aCTpOHKa 3AaHHHMH, o6opyAOB3H- n n 275-400
HblMH BHyTpeHHHM BOAOHpOBOAOM, 
KanajiHsauHeH h chct6moh u,eHT- 
pajiH3OBaHHoro ropHHero boao- 
cna6>KeHHH

3acTpofiKa 3/raHHHMH, He o6opyno- n n 30-50
BaHHblMH BHyTpeHHHM BOflOHpOBO- 
AOM h KanajiHsaHHeH. Bojxonojib- 
30BaHHe H3 BOAOpa36opiIbIX KOJIO- 
HOK

TIojihb ycoBepmencTBOBaHHbix no- Ha 1 M2 Ha o;iny 0,3-0,5
KpbiTiifi yjiHu h njioma/ieH 

riOJIHBKa ra3OHOB II UBeTHHKOB
nojiHBicy, jl

To >Ke 4—6
TenjiHiibi rpyHTOBbie 3HMHHe h Be- Ha 1 m2, ji,‘cy>nKu 15

ceiiHHe
Tenjiniibi CTejijia^KHbie 3hmhhc, nap- To >Ke 6

hhkh Bcex TiinoB, yTenjieHiibift 
rpyHT

KopoBbi h jiomariH HJieMeHHbie Ha ojitiy rojioBy, 80

JIomaaH pa6oHHe, BepxoBbie, pi>i-
AlcymKU

To >Ke 60
CHCTbie, CBHHOMaTKH C HpHHJIOAOM 

BblKII H HeTejIH
Mojioaiihk KpynHoro poraToro cko-

n n

n n

50
30

Ta
XpHKH-npOII3BOAHTeJIH, M3TKH B3DOC- 25

Jlbie
TejiHTa b BO3pacTe ao 6 MecnueB Ha 1 roJioBy, 20'

Mojioahhk cBHiioft CTapiue 4 Meca-
ji'iCymKii

To Hce 15
UeB H CBHHbH Ha OTKOpMe 

OBLlbl B3pOCJIbie 10
Mojioahhk oBep b Bospacre ,to ro- 3

aa
Kypbl, HHflefiKH
Ytkh, rycH » » 

» »
1
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npodoAMteHue

11UUMCH0B3HHC noTpefinTe jiefi HsMepnTejib
Hopwa Boao- 
noTpedaeHHH

llliphll, C060JIH, KpOJlHKH

(Im 1.1 11 neciibi
ln itinpaBKy boaoh oahofo TpaK- 

n>pa
ln M<e, KOMCaiiHa
lo H<e, aBTOMaiHHHbl 

/1,111 paCoTU napoBoro KOTJia

Ha OAHy roaoBy, 
AjcyniKU 

To »e
Ha 1 ji. c.,

AjcymKu
To >Ke

Ha 1 m rpyao- 
nOATaeMHOCTH, 
ji[cymKu

Ha 1 ii'-'/t no- 
BepXHOCTH Ha- 
rpeBa, ji

3

7 
1

1
1

15-30

NoAbi b Teqemie Ka>KAoro uaca ,b m3 haii b % 0T cyTOHHoro 
pacxoAa. TeKymee noipeSjieHHe boam BbipaxaeTCH ahcJi- 
i|>epeHUHaAbHbi.M rpacJiHKOM pacxoAa boam. IloTpeSAeHHe 
ilOAbi 3a npoMe>KyTOK BpeMeHH motkct 6biTb onpeAeAeno no 
JiioCoMy H3 Tpex rpa<J)HKOB.

ripn pacneTe bqaohpoboahoh ccth, homiimo xo3hhctb6h- 
IIO-HlITbeBblX H npOH3BOACTB6HHbIX HyjKA, Heo6xOAHMO yiH- 
ibiBajb h pacxoA Ha CAynaH noxapa npn o6-beAHHeHHH 
XO35IHCTBeHHO-HHTbeBOrO II npOTHBOHOTKapHOTO BOAOnpOBO- 
AOB.

PacqeTHbiH pacxoA boah Ha napy>KHoe nowapoTymeHiie 
AAH JKHAblX I3OH HOCeAKOB CACAyeT HpHHHMaTb 5 A/ceK HpH 
KOAHHecTBe /KHTeAefi ao 500 neAOBeK h 10 aIcck npn koah- 
uecTBe TKHTeAefi a° 5000 neAOBeK. PacueTHbifi pacxoA 
na (jiepMax npn oahom noxcape aah 3A3hhh oO'beMOM ao 
5000 m3 npHHHMaeTcn paBiibiM 5 a/cck. PacneTHaa npoAOA- 
JKHTeAbHocTb TyiiieHHH noxiapa 3 h. floAana hoahoto pac- 
'ieTHoro pacxoAa boabi Ha TyuieHiie noxcapa AOAJKHa 6biTi> 
o6ecneieHa npn naH6oAbmeM pacxoAe boabi na TexHOAorn- 
'iecKHe HyxiAbi h noAaie 50% iiaH6oAbuiero pacxoAa na 
XO3HfiCTBeHHO-HHTbeBbie HyiKAbl. MllHHMaAbliblfi AHaMCTp 
BOAonpoBOAnofi ceTii npoTHBonoKapnoro Ha3iiaueHHH paBen 
75 mm, AonycKaeTCH b noceAKax c KOAHiecTBOM TKiiTeAefi 
ne 6oAee 500 qeAOBeK. Bo Bcex ocTaAbiibix cAyianx AMa- 
MeTp Tpy6onpoBOAOB npoTiiBonoTKapHoro Ha3HaieHHH aoa- 
>KeH 6biTb ne Menee 100 mm.

MHHHMaAbHblll CBo6OAHblfi H3H0p HaA HOBepXHOCTblO 
36MAII B HapyTKHOII BOAOnpOBOAHOlI C6TII X03HfiCTBeHII0-nHTb-
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eBoro BOAonpoBOAa BbiSnpaeTCH corjiacno CH 267—63.
а) B /KHAblX AOMaX HOCejIKOB npH OAHO3Ta>KH0ft h AByx 
3Ta>KHoii aacTpoHKe cooTBeTCTBeHHO 10—12 m, npn 6ojih 
meft 9Ta>KH0CTH na Ka?KAbifi arax CAeAyeT Ao6aBAHTb 4 jw;
б) y BOAopasSopHbix kojiohok 10 m\ b) na /KiiBOTHOBOA'iec 
KIIX IpepiMaX H B npOH3BOACTBeHHO-XO3HHCTBeHHbIX KOMII- 
jieKcax no Tpe6oBaHHio TexHOAorHii.

Cso6oAHbiH Hanop b ce™ npoTHBonoxcapHoro BOAonpo- 
BOAa HH3KOFO AaBAeHiiH (na ypoBHe noBepxHOCTH scmah) 
AOJI/Keil 6bITb HC MCHee 10 M. CBo6oAHbIH Ha'HOp B CCTH 
npoTHBoiiO/Kapiioro BOAonpoBOAa BbicoKoro AaBAeiiiin aoa- 
>kch o6ecnenHTb BbicoTy KOMnaKTHoft icTpyn ne Menee 10 m 
H3A HaHBblCmefi TOHKOfi 3AaHHH.

MaKCHMaAbHbifi nanop b BOAonpoBOAHOft ceTH He aoa- 
/Kcii npeBbiuiaTb npeAena, KOTopbifi onpeAeAaeTCH kohct- 
pyKHHefi II yCAOBHHMH SKCHAyaTaHHH CeTH. EcAH THApOCTa- 
THHecKHfi nanop b napyxHofi ccth xo3flficTBeHHo-nHTbeBoro 
BOAonpoBOAa y noTpe6HTeAefi npeBbimaeT 60 m, npeAy- 
CMaTpHBaeTCH 30HHpOBaHHe CHCTCMbl BOAOCHa6>KeHHH.

np.H H.eHTpaAH3OBaHHOM BOAOCHa6>KeHHH 6oAbHIOrO IUHC- 
Aa ofrbeKTOB h BHaHHTeAbHOM HepenaAe bcahhhh otmctok 
36mah y noTpeOHTeneft yBenHHHBaioTca aarpaTbi aneprHH, 
o6ycAOBAeHHbie BOAOpas6opoM c noBbimeHHbiM nanopoM. 
3to npoHCxoAHT noTOMy, hto nanop b BOAonpoBOAHoft ceTii 
onpeAeAHeTCH ycAOBneM HaH6onee yAaAeHHoft h B03BbiineH- 
Hoft tohkh. Ecah Ke AaBAeHHe b ceTH He npeBbimaeT ycra- 
HOBAeHHbie npeAeAbl, TO H.eAeCOo6pa3HOCTb 3OHHpOBaHHH 
onpeAeAHeTCH b pesyjJKraTe TexHHKO-aKOHOMHnecKHx pacwe- 
TOB. Heo6xOAHMO yHHTblBaTb, HTO XOTfl HpH 3OHHpOBaH'HII 
h npoHcxoAHT coKpameHHe 3arpaT aneprHH, ho oAHOBpe- 
MeHHO BO3paCTaiOT KanHTaAOBAOJKeHHfl Ha CTpOHTCAbCTBO 
H 3KCHAyaTaHHOHHbie paCXOAbl.

B CeAbCK0X03flHCTBeHHbIX CHCTQMaX BOAOCHa6>KeHHfl 
AAfl BOAOBOAOB H BOAOHpOBOAHblX CeTeft HpHMCHHIOTCfl 
HyryHHbie, craAbHbie, ac6ecTOneMeHTHbie h HAacMaccoBbie 
Tpy6bi, pexe HanopHbie KepaiMHnecKHe h >KeAe3o6eTOHHbie. 
HaH6oAbinee npHMeHeHHe HaxoAST qyryHHbie Tpy6bi 
(TOCT 5525—61 h 9583—61) h ac6ecroHeiMeHTHbie 
(TOCT 539—59). Ac6ecToueMeHTHbie Tpy6bi MapoK BT3, 
BT6, BT9, BT12 BbinycKaioTCfl cooTBeTCTBeHHo na abbac- 
HHe 3, 6, 9 h 12 aru. CTaAbHbie Tpy6bi (TOCT 8732—58, 
8734—58, 4015—58 h 8696—58) npHMeiifliOTCfl AHHib b on- 
peAeAeHHbix ycAOBHAX (BbicoKne Hanopbi, TpyAHO AOCTyn- 
Hbie yaacTKH ceTH, ceftcMHHecKHe pafioHbi h t. a-)-
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Pnc. 46. CoBMemeHHbie xapaKTepncTHKn nacoca h Tpy6onpoBO.ua.

Boaa noAaeTca HacocoM b TpyGonpoBOA, noaTOMy Tpe- 
6ob3hhh, npeA'bSBJiHeMbie k nacocy, onpeAejiaiOTCfl nvipaB- 
jiHnecKOH xapaKTepHCTHKon TpyfionpOBOAOB, npeACTaBAHio- 
iH.eH saBHCHMOCTb noTepb Hanopa b TpySonpoBOAe ot pac- 
xoAa. FIpn noAane boabi HacocoM b TpySonpoBOA nanop. 
co3AaBaeMbiii nacocoM, npeACTaBAHeT cyMMy AByx bcah- 
>ihh: BbicoTbi H0Ai>eMa Hr n noTepb nanopa Ha npeoAOAe- 
HHe conpoTHBAeHHH b TpydonpoBOAe ha. BeAHHHHa Hr no- 
CTOHHHasi H OnpeAeAHeTCH TOAbKO MeCTHblMH yCAOBHHMH, 
ii ha = il. BeAHHHiibi A h l aah onpeAeAeHHoro Tpyfionpo- 
BOAa 6yAyT nOCTOHHHblMH.

BeAHHiiHa i onpeAeAaeTca no TadaniiaM h HOMorpaM- 
MaM, b KOTopbix npiiBeAeHbi BeAHHHHbi noTepb nanopa na 
CAHHHIiy AAHHbl (rHApaBAimeCKHe yKAOHbl) AAH pa3AHHHbIX 
.maMeTpoB h noAan.
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ZIah onpeaejieHHH pexcnMa pa6o™ nacoca na AaHHbiii 
TpyfionpOBox Heo6xoAHMo coBMecTHTb xapaKTepHCTHKy 
nacoca h xapaKTepHCTHKy Tpy6onpoBO.ua (pnc. 46). Tohk:i 
nepeceqeHHH xapaKTepHCTHK hbaactch pa6oneft (jihmhthoh) 
TOHKoft. IIpn no,in>eMe Bojbi na BbicoTy Hr h noTepnx na- 
nopa na conpoTHBJieHHn h® np0H3B0AHTejibH0CTb ycTaHOB- 
kh 6yaeT paBHa Qa- npH h6o6xophmocth nojiyneHHH 6ojib- 
meft BejIHHHHbl npOH3BOAHTeJIbHOCTH (HaHpHMep, Qc) nacoc 
H.e 6ypeT cospaBaTb Heo6xoAHMoro nanopa, a BejiHHHHa ne- 
pocTaiomero Hanopa (/ze) onpenejineTCH paanocTbio opAH- 
naT xapaKTepHCTHKH Tpy6onpoBoaa h xapaKTepHCTHKH na- 
coca. Ecjih >Ke Heo6xoaHMO noJiyHHTb noaany QB, to 6y.neT 
cosjiapaTbCH H3JiMmeK nanopa (hB). CjieAOBaTejibHO, cahh- 
CTB6HH0 B03M0JKHBIM pe>KHMOM pa^OTbl HaCOCa H3 AaHHblfi 
TDy6onpoBOA 6y^eT TaKoft, KOTopbift cooTBeTCTByeT TOHKe.4. 
nepeceneHHe npoeKiiHH pa6onefi tohkh na ocb Q c xapaK- 

TepncTHKaMH Q —r]; Q — N h Q —//b°k aaeT npeacTaB- 

jienne o saTpaTe mohjhocth (A"), KoacJi^HiiHeHTe nojie3Horo 
AeficTBHH (A') h H'm (A'"), cooTBeTCTByioiixHx pa6oTe 
Hacoca na Tpy6onpoBoa.

B tom cjiynae, Koma xapaKTepncTHKa Tpy6onpOBOAa 
nepeceKaeTCH c xapaKTepHCTHKoft nacoca b AByx TOHKax, 
na6jnonaeTCH HeycToftqHBbift pe>KHM pa6ora. 3to othochtch 
k nacocaiM, HMeioinHM rop6oo6pa3Hyio xapaKTepHCTHKy h 
pa6oTaiomHM na BOAonanopHbifi 6aK hjih b nHeBMaTHne- 
CKHft KOTejI CO 3HaHHTeJIbHbIlMH HepenaHaMH AaBJieHHft. 
nponcxoAHT 3T0 noTOMy, HTO npH H3MeHeHHH Hr xapaKTe- 
pHCTHKa Tpy6onpoBOAa 6yAeT nepeMemaTbCH napajuiejibHo 
ce6e, n b onpeAejieHHbift momcht mojkct npoH3oftTH nepece- 
qeHHe rop6oo6pa3Hoft xapaKTepHCTHKH b AByx TonKax, hto 
npHBeAeT k napymeHHio ycAOBHft ycToimHBoft pa6ora na- 
coca.

ycToftmiBofi pa6oTe nacoca na BOAonpoBOAnyio ceTb co- 
OTBeTCTByeT tojibko OAna pa^onan TOHKa. Oah3ko b npoH3- 
BOACTBeHHblX yCAOBHHX BeAHHHHa inOAaHH H3.MeHHeTCH BO 
BpeMeHH, b CBH3H c neM pa6oxiafl TOHKa AOAxma TaK>Ke ne- 
peMemaTbcn. 9to mojkho AOCTHrnyTb HBMeneHHeM ah6o xa- 
paKTepHCTHKH C6TH — ApOCCeAHpOBaHHeM, Ah6o XapaKTepH- 
cthkh nacoca — HSMeneHHeM nncAa o6opotob hah noBopo- 
tom AonacTH KOAeca. UsMeHeHHe xapaKTepHCTHK ceTH hah 
nacoca HasbiBaeTcn peryAHpoBaHHeM.

PeryAHpoBaHiie 3aABH>KKoft, t. e. ApocceAHpoBaHHe, nan- 
6oAee qacTO BCTpenaeTCH b inpaKTHnecKHx ycAOBHnx h 6ah-
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Qm3/v/3600 Qm 3/cee)

Phc. 47. IIocTpoeHHe pa6oqefi xapaKTepHCTHKH no 3aAaHHoft 
noAane.

roflapH npocroTe nojiy'jnjio nandojibiuee pacnpocTpaneHHe. 
Ka>KAOMy nojioxceHHio 33abh>kkh cooTBeTCTByeT hobbh xa- 
paKTepHCTHKa ceTH, nosTOMy HSMeneHHeM hm3 mojkho ho- 
jiynHTb Jiio6yio noAany ot SHaneHHH QA Ao Hyjia. flpoccejib- 
noe peryjiHpoBanHe npHBOAHT k yBejinqeHHio noTepbnanopa. 
MoiUHocTb, saTpaHHBaeMaa na npoccejiHpoBaHHe, mozkct 
ObiTb onpexeJieHa (JiopMyjiOH:

^“3=—10^- <28>

HanpHMep, aaa nojiyneHHH noaaHH QB (pnc. 46) b 3aa- 
niiiKKe TepneTcn Hanop hB, ho BejiHHHHa noAann QB motkct 
6biTb noAynena 6e3 noHHxceHHn k. n. A-, ocah HcnoAb3OBaTb 
ii nacoce pa6oHee KOAeco AHaMeTpoM 132 mm.

PeryAHpoBaHHe H3MeneHHeM HHCAa o6opoTOB Hacoca 
lipiIBOAHT K H3MeH6HHIO xapaKTepncTHKii H3C0COB, npHaeM 
b onpeAeAenHbix npeAeAax k. n. a. ycTaHOBKH npaKTimecKH 
ne MeHneTCH. B cepniiHbix nacocax npn peryAHpoBaHHii H3- 
MeneHHeM HHCAa o6opotob nocAeAHiie AonycKaeTca yseAH- 
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'iHuaTb ne 6ojiee 20% HOMHHajibHoro, a yMenbmaTb ne mc- 
nee weM b 2 paaa.

Ilpn OTcyTCTBHii yHHBepcajibHbix xapaKTepncTHK (t. e. 
XapaKTepHCTHK AJIA pa3JIHHHbIX HHCejI o6opOTOB), KOTJia 
TpedyeTCH onpeAejiHTb hhcjio oSopOTOB nacoca n\ noaaAan- 
HOH np0H3B0AHT6JIbH0CTH Q\ H HepeCTpOHTb 6T0 paOO'IHC 
XapaKTepHCTHKlI, nOJIb3yiOTCH ypaBHeHHHMH AHHaMHHeCKOFl) 
hoaoShh. TaK, ecjiH Aaiibi xapaKTepHCTHKH Hacoca aah hhcjki 

odopoTOB, paBiioro n, h paSonan Tomo cooTBeTCTByei’ Q.i 
(pnc. 47), to ajih onpeAejieHHn HHCJia oSopoTOB cootbctct- 
ByiomHX Qb nojibsyioTCH ypaBHeHHHMH AHHaiMHqecKoro no- 
AO6HH (9). npOBOAHTCH BepTIIKajlb, COOTBeTCTByfOIljaH Qu, 
Ao nepeceneHHH c xapaKTepHCTHKofi TpySonpoBOAa. Bbihhc- 
AaeTCH napaMerp napa6ojibi no ypaBHeHHio:

Qb 
a =-------- ,

yw7
(29)

FAe Qb H Hb — KOOpAHHaTbl TOHKH B.
3aAaBancb HecKOJibKHMH snaneHHHMH Q, BbiHHcnHiorcH 

cooTBeTCTByioiHHe Hanopbi H h no nojiyueHHbiM AaHHbm 
CTpoHTCH napaSoiia, KOTopaa npoxoAHT nepes Hanajro Koop- 
AHHaT h nepe3 Tomcy B. nepeceneHHe napa6oAbi c xapaKTe- 
pHCTHKofi Q—H npH HHCJie o6opoTOB n (TOHKa H) 6yAeT 
cooTBeTCTBOBaTb Qa h H#. CoriiacHO aaKOiiy AHHaMHHecKO- 
ro hoao6hh, 

Q b V H b N b

Q/i V Ha VNa
(30)

oTKyAa moikho onpeAeAHTb mhcjio o6opotob, cooTBeTCTByio- 
mee QB- Hto^bi nepecTpoHTb xapaKTepncTHKH aah hhcah 
o6opoTOB nacoca nI; h6o6xoahmo, saAaBancb pnAOM 3Haiie- 
Hllfi Q, Bbl'IHCJIHTb: H\=Hb2 ii N\=Nb3, tac H ii N — 
3HaneHHH Hanopa h imoiuhocth ho xapaKTepncTHKe, coot- 
BeTCTByiomHe Q. nepecTpoeHiie xapaKTepncTHKii Q — r| npo- 
H3BOAHTCH M3 yCJIOBHH, HTO K. 'H. A. Iipil H3MeH6HHH HHCA’3 
o6opOTOB OCTaeTCH nOCTOHHHblM, a CJieAOBaTeJlbHO, tohkh 
KpHBofi Q — t) nepeHocHTcn no ropnsoHTajiH ot Q ao Q\ = Qb. 
KorAa ti\>n, xapaKTepHCTHKii Q\ — H\ h Qi — N\ pacnojia- 
raiOTCH Bbime Q — H h Q~N, a Qi —r]i CMemaerca npasee 
Q-n-

npH nocTpoeHHH pa6oHHx xapaKTepHCTHK npH wcJie 
66opoTOB n\ HeoOxoAHMo BHiiMaTejibHo onpeaejiHTb BejiM-
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«1 . On'iimy cooTHomeHHH ----- =6, KOTOpaa paBHa _ _____, a He
Qn n

[Qa'

Bo Bcex cjiyqaax npn Haji'HHHH 3a,a.aHHoro TpyfionpoBO- 
,’tn Heo6xoAHMO onpeAeJiaTb TOiKy nepeceHeHHH napa6ojit>i 

Q
«•= ~ c xapaKTepiicTHKoft TpyGonpoBOAa. Bojiee no-

apoSno 3tot cjiynaft paccMOTpen na npriMepe.
PeryjiHpoBaHHe npoH3BOAHTejibHocra nyTeM H3MeneHHH 

'ItlCJia o6opOTOB B CejIbCKOXO3HftCTBCHHOM BOAOCHa6>KeHHH 
iiiixoaht orpaHHHeHHoe npiiMeHeHHe. 3to o6i>flCHHeTCH ne- 
oftxOAHMOCTblO npHMeHeHHH JIH60 ABHraTeAH nOCTOHHHOTO 
TOKa, jth6o npoMeJKyTOHHoro y3Jia — rHApaBJiHiecKoft hjih 
wieKTpHqecKoft iMyi|)T. HajiHmie AonoJiHHTejibHbix y3jiOB n 
ycrpoftcTB 3HaHHTejiibHo ycjioxvHHeT h yAopoxaeT Hacocnbie 
nrperaTbi. B nocjieAHHe toabi pa3pa6oTanbi cxeMbi peryjiH- 
pOBaHHH aCHHXpOHHblMH 3JieKTpOABHraT6JIHMH C KOpOTKO- 
,'||l MKHyTblMH pOTOpaMH, HCHOJIb3yiOIII.He 6eCKOHTaKTHbie no- 
aynpoBOAHHKOBbie ajieMeHTbi. npHMeneHHe sthx cxeM pery- 
.iiipoBaHHH, oneBHAHO, 6yAeT HaH6ojiee npHeMJieMbiM ajih 
ycjioBHft cejibCKOxo3HftcTBeHHoro BOAocnaftxceHHH. PeryjiH- 
poBaHHe H3MeHeHHeM yrjia noBopoTa JionacTeft nojiyHHJio 
pacnpocTpaHeHHe b oceBbix Hacocax.

ripn 3HaHHTeJIbHbIX H3MeHCHHHX HOAaW B 3aBHCHMOCTH 
ot rpaiJiHKa BOAonoTpe6jieHHH ycTaHaBjiHBaiOT HecKOJibKO 
nacocoB, pa6oTarom,Hx na oahh Tpy6onpoBOA- ZIjih nojiyne- 
iihh cyMMapnoft xapaKTepncTHKH napajiJieJibHO pa6oTaio- 
ihhx HacocoB Heo6xoAHMo cyMMHpoBaTb a6cuHccbi xapaK- 
lepiiCTiiK npn OAHHaKOBbix Hanopax. nepeceueHHe cyMMap- 
noft xapaKTepHCTHKH c xapaKTepHCTHKoft cera AaeT pa6onyio 
ro'iKy. KaK bhaho H3 rpai|)HKa (pnc. 48), npn napajwiejib- 
iiofi pa6oTe nacocoB yBejnHieHHe incjia nacocoB He hphboaht 
k nponopHHOHajibHOMy yBejiHieHHio npoH3BOAHTejibHocra, 
i. e.

Qa<2Qc (31)
i'AC Qa — noAana AByx HacocoB npn napajwieJibHoft pa6oTe;

Qc — noAa'ia nacoca npn oAHHOHHoft pa6oTe.
3to npoHcxoAHT noTOMy, ito npn BoapacTaHHii noAani 

iioBbimaeTcn AaBJienne b cera n CHHxaeTCH noAaia Kax<Ao- 
ro nacoca b cpaBHeiiHH c OAHHOiHoft paftoToft. BoJiee toto, 
\ Bcjiii'ieiiiie 'incjia napajwiejibHo pa6oraioniiix nacocoB npn-
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Phc. 48. FlapajijiejibHoe coejtHneHne AByx HacocoB, paCo'ratomnx 
na oahh Tpy6onpoBo«.

boaht k 3HaHHTe^bHOMy yMeHbmeHHKD npHpaineiiHH pacxoAa, 
oTHeceHHOMy k o&HOMy nacocy. IlpHpameHHe pacxoAa boabi 
yMeHbmaeTCH tom 3HanHTeAbHee, neM Kpyne xapaKTepncTH- 
Ka TpySonpoBOAa; cjieAOBaTejibi-io, 6onee Hejiecoo6pa3Ho 
napajiJiejTbHo coeAHHeHHbie HacocH HcnojibsoBaTb npn pa- 
6oTe na Tpy6onpoBOA c nojioroH xapaKTepHCTHKofi, t. e. c 
He3HaHHTejIbHbIMH FHApaBJIHHeCKHMH HOTepHMH (He6oJibHian 
AJiHHa h 6ojibinoH AnaMeTp). Hacocbi ajih napaAAeAbHoii 
pa6oTbi xcejiaTejibHo noA6npaTb c hojiothmh xapaKTepii- 
CTHKaMH.

Bo Bcex CAyHaax HaH6oAee pauHOHaAbHbiM hbah6tch 
pe>KHM, npH KOTOpOM paCXOAyiOTCH MHHHMaAbHbie 33TpaTbI 
aneprHH na eAHHHny iioa3hhoh boabi. FIpH 9Tom CAeAyei' 
yaHTbiBaTb o^ecneneHHe Heo6xoAHMioro AaBAeiiHH bo Bcex 
TOHKax BOAonoTpe6AeHHH.

KaK yKasbiBaAocb Bbime, noAyneHiie onTHMaAbiioro pe- 
XHMa MOJKeT 6bITb OCymeCTBAeHO BeAHHHHOH OTKpblTHH 
33abh>kkh (ApocceAbHoe peryAHpoBaHHe), H3MeneHHeM hhc- 
Aa pa6oTaioiH.Hx arperaTOB h HaiMeneHHeM ckopocth Bpame- 
HHfl nacocHoro arperaTa.

PeryAHpoBaHHe noAaaH Hacoca H3MeHeHHeM BeAHHHHbi 
OTKpblTHH 3aABH>KKH 0K33bIBaeTCA UeAeC006pa3HbIM B He- 
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iiin'iHTejibHOM Ananaaoiie. npn rjiydoKOM ApoccejiHpoBa- 
linn noBbimaiOT'Cfl HepaiiHOHajibHbie 3aTpaTbi aneprHH.

HsMeHeHHe nncjia pa6oTaiomHx Hacocnbix arperaTOB b 
"• lbCK0X03HHCTB6HH0M BOflOCHa6/KeiIHH H3X0AHT HpHMCHe- 
lilic b Kpynnbix xo3HHCTBax. B nacTonmee BpeMH HaKonjieH 
III 1,'fOHCHTeJIbHblH OHblT 3KCH.TyaTaH.HH HCCKOAbKHX npHMO- 
lo'iHbix chctcm BOAOCHaSzKCHHH c peryAHpyeMbiM UHCAOM 
iiorpyxtHbix h noBepxHocTHbix HacocoB. CepHHHo Bbinyc- 
Iuiiotch MHoroarperaTHbie nacocHbie ycTpoftcTBa c nueBMa- 
HI'ieCKHIM KOTJIOM.

no^auy BOflbi nyTSM H3MeueHH5i UHCJia o6opotob neo6- 
Xoahmo peryjiupoBaTb ne TOJibKo c yueTOM BojionoTpe6jie- 
iihh, ho h c yieTOM H3MeueHH5i cbo6oahmx hjih reoMeTpHue- 
ckhx bhcot BOAonoA'beMa. C yBejiuieHHeM HCB AuanasoH 
|ieryAHpoBaHH5i HSMeneHHeM uucjia o6opotob yMeiibiuaeT- 
cn, a 3aTpaTbi auepruH sna'iHTeAbiio B03pacTaioT. Heo6xoAu- 
mo, uTo6bi 3AeKTpHiiecKa5i cxeMa yupaBAeHusi npou3BOAUAa 
peryAHpoBaHue iHCAa o6opotob b 3aAauHbix ouTHMaAbiibix 
pe>KHMax. Hau6oAee u,eAecoo6pa3HO peryAiipoBaTb noAauy 
HOAbl H3MeHeHHeM CKOpOCTH Ha HaCOCHblX CTaHUH5IX BToporo 
noA'teMa AA5i noBepxHOCTHbix nacocoB. PeryAupoBauHe no- 
AaiH b norpy>KHbix uacocax 0Ka3biBaeTC5i Meuee 3koho- 
MHiecKH ueAecoo6pa3HbiM h 3uaiiHTeAbHo CAO/Knee tcxhh- 
'ICCKH.

yiHTbiBasi Bce ipaKTopbi npn npiiMeHeHHii toh haii hhoh 
cxeMbi peryAHpoBaHH5i, neo6xoAHMo npoBOAHTb onpeAeAe- 
nne TeXHHKO-SKOHOMHieCKHX HOKaSaTeAeH pa6OTb! pa3AHU- 
ilbix K0m6hH3UHH H3CQCOB C U0CT05IHH0H H peryAHpyeMOH 
cKopocTiiMH. JJah ynpouieHH5i 3thx pacueTOB ueAecoo6pa3- 
iio HcuoAb30BaTb MeTOAHKy, pa3pa6oTaunyio b AxaAeMHH 
KOMMyuaAbuoro xo3HHCTBa (AKX) [4].

H.A5I yBeAHieHHH uanopa mo>kho coeAHHHTb uacocbi uo- 
CAeAOBaTeAbuo. ripH nocTpoeuHn cyMMapHoft xapaKTepu- 
cthkh Heo6xoAHMo CAOXHTb opAHuaTbi uanopoB UpH OAUHa- 
koboh a6cuncce. ToiKa nepeceieiiHfi xapaKTepncTiiKH Tpy6o- 
npoBOAa c cyMMapHOH xapaKTepucTHKOH siBAHeTCH pa6oueH 
tohkoh. Ha pucyuKe 49 noKasau npHMep, KorAa oahh Hacoc 
MapKH IV2K-6 ue o6ecneuHBaeT ueo6xoAHMoro uanopa 
Hco npH pa6oTe ua saAaHHbift Tpy6onpoBOA- HocAeAOBa- 
TeAbHoe coeAHueHue AByx oAHHaKOBbix uacocoB uosboahct 
o6ecneiHTb noTpe6uTeA5i boaoh. HocAeAOBaTeAbHoe coeAH- 
HeHHe uacocoB, pacnoAOJKeHHbix na 6ah3kom paccT05iHHH 
Apyr ot Apyra, ue BcerAa xceAaTeAbno, TaK KaK boau, noAa- 
BaeMaa ko BTOpoMy nacocy, HMeeT AaBAeuHe, KOTopoe mo-
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Pnc. 49. FIocjieAOBaTeJibHoe coeAHnenne jlByx 
nacocoB, pafioTarouiHX Ha oahh Tpy6onpoBon.

>kct SbiTb Bbiuie AonycTHMoro no inpoHHocTn ysjioB Hacoca 
IlocjieAOBaTejibHoe coeAHHeHHe HacocoB TKejiarejibHo ocy 
mecTBJiHTb npH TpydonpoBOAe c KpyToii xapaKTepHCTHKoii, 
h6o b 3tom cjiynae npn He3HanHTejibHOM H3iweHeHHH noAa'in 
npoHcxoflHT Qojibmee yBejiHHeiiHe Hanopa.

Bce BbiineH3Jio>KeHHoe o peryjiHposaHHH noAanH h coii 
MecTHoii paSoTe HecKOJibKiix nacocoB na oahh TpySonpoBo i 
OTHOCHTCH K JIOIiaCTHblM HaCOCaM. Bonpocbl COBMeCTHOH pa- 
6otbi nacocoB pasjiiHHHbix TiinoB, HanpHMep JionacTHbix n 
06'beMHbix na oahh Tpy6anpoBOA, SHanHTeAbHo caojkiicc 
B npaKTHKe CJiynaH coBMecTHOH pa6oTbi pasHOTHnHbix na- 
cocob BCTpenaiOTCH Kpaiine peAKO. O^'beMHbie h JionacTiibie 
nacocbi MoryT pa6oTaTb cobmcctho tojibko aah napaAJie.ni, 
hoii pa6oTbi, t. e. a-th yBeAHueHiiH noAami BOAbi.
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PucueTbi coBMecTHoii pa6oTEi nacocoB h BOAOnpoBOAHbix 
»1 II II HBAHIOTCH A0CT3T0HH0 CAOJKHblMH H TpyA'OeMKHMH. 
Ii npnueAeHHbix npHMepax cAeAaHti AonymcHiiH, hto nacoc 
ii iii nacocbi paSoTaioT Ha TpySonpoBOA c eAHHCTBeHHbiiM 
■inpeOHTejieM na KOHipe boaoboab, hto npaKTHqecKH BCTpe- 
■MVTcsi Kpaflne peAKO. IIpH HaAHHWH paaBeTBjieHHofl boao- 
■pOIIOAHOfl CeTH C 6oAbIHHM HHCAOM nOTpeSHTCAefl MHOTHe 
■liiipocbi pacHeTa coBMecraoft pa6oibi iiacocoB h BOAonpo- 
Hn iiioii ceTii TpefiyioT AaABHefimero coBepmencTBOBaHHH.

B 'CBH3H C 3T.HM 33CAy>KHBaeT BHHM3HHH M6T0A paCHCTa, 
■pCAAOJKeHHblH B. T. IlAbHHblM, KOTOpblfl yCTaHOBHA aHa- 
/Hiiii'iecKyio 3aBHCHMOCTb noAHoft noTepn Hanopa b cera 
flii or ofimero BOAOOT6opa h;3 nee Qc h nocTynAeHHH boabi 
n iiaqaAbHyio TOHKy cera QH. B. T. Habhh h E. A. Elperep 
iniK;i3aAH, hto b npeAeAax peKOMeHAyeMofi o6ai3cth npHMe- 
HrilHH pa6onyio xapaKTepHCTHKy nacoca Q — H mojkho 
Hpl'ACTaBHTb B aHaAHTHHeCKOIM BHAe [13].

I Ipn anaAHse coBMecraoft pa6oTbi nacoca h cera Heo6- 
xo'iiiMo 3iiaTb, neMy 6yAeT paBHa BeAHHHHa inoTepb nanopa 
ii cera hc npn pa3Ai«Hbix CAynanx BOAooT6opa H3 cera h 
l'i' llliraHHH.

I loTepH Hanopa b cera hc MoryT 6bira onpeAeAeHbi CAe- 
iviomefi (JiopMyAofi:

/lc —QHSCy— ^QnQcScy > (32)

• ii' Qn — BeAHHiina nocTynAeiiHH BOAbi b HanaAbnyio tohkv 
cera;

Qc — BeAHHHHa BOAOOT6opa H3 cera;
SQy — ycAOBiioe conpoTiiBAeHHe cera;

k — KO3(])4)HHHeHT.
O6uian BbicoTa BOAonoA'beMa y Hacoca 6yAeT paBHa:

Z7 = //r+S ft0) = //r + Qn (SK+SB+Scy) —ZzQnQcScy , (33) 

i ic S'K ii S'B — ycAOBiibie conporaBAeiiHH b KOMMymiKa- 
hhhx nacocHoii cTaHmm n b boaoboac.

BbipaxxeHHe (33) hocht Ha3BaHHe xapaKTepncraKH bo- 
HilipOBOAHIHefl CHCTeMbl.

B npeAeAax o6abcth peKOiMeHAyeMoro npiiMeneHHH c 
AocTaTonHoft aah npaKTHUecKHx ueAefl TOHHOcraio pa6oHyio 
xapaKTepHCTHKy nacoca Q — H moxiio Bbipaanra ypaBiie- 
hik'm:

H^lhp-QlS^H^-h^ ,
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OTKyfla
1/ i/

qh= V —..—= y 34)
O(J) OC|)

r&e H ■—BbicoTa noA'beMa boah nacocoM b MeTpax npn ;ia- 
AaHHoft ero noAane, QH, jifceK-,

c , / ceK \ 2
otj) — (pHKTHBHoe coinpoTHB/ieHHe nacoca -------- -M

TT , \ J
— (pHKTHBHaH MaKCHMajIbHaH BblCOTa BOAOIlOA'beMa, 

m (onpeAejiaeTCH no nepeceneHHio napa6ojn.i 
// = //,[,— Q2HS<J> C OCblO KOOpAHHaT //);

— (JniKTHBHbie HOTepn nanopa b nacoce, m.
FlapaMeTpbi ypaBHeHHH //$ n S/j, mo/kho onpeAe/iHTb no 

AByM (nanpHMep, A h B) TOHKaM xapaKTepncTHKii Q—H, 
HaxoAHHiHMCH b 3OHe peKOMeHAyeMoro npi-iMeHeHHfl nacoca:

* Q2b-Q2a ’ 34’

//$ = //a+Qa^c1) = //b + Qb'5([) ■ (36)

Ha ocHOBaHHii sthx saBHCHMOCTeii B. T. Hjibhh cocTa- 
bhji aHajiHTiiqecKiie BbipaxeHHH h Bbiqiicjniji 3HaneHH5i //,[, 
h 5$ ajih HanSojiee pacnpocTpaneHHbix b cejibCKoxosnficT- 
BCHHOM BOAOCHa6x<eHHH HaCOCOB [13].

PlcnOJIIbSya 3TH SaBHC'HMOCTH, MO/KHO aHajIHTHHeCKH Bbl- 
pa3HTb XapaKTepHCTHKH HaCOCOB npH HepeMeHHOM HHCJie 
o6opotob h H;3MeHeHHOM AHaMeTpe pa6onero KOjieca, a TaK- 
x<e nojiy-HHTb anajiHTHHecKHe BbipaxceHHH cyMMapHbix xa- 
paKTepncTHK nocjieAOBaTejibHo hjih napajwiejibHo pa6oTaio- 
IH.HX IiaCOCOB.

ripn pacneTe coBMecTHofi pa6oTbi n,eHTpo6ex<iibix naco- 
COB H BOAOnpOBOAH'blX CeTeft Iieo6xOAHMO yHHTblBaTb H3Me- 
HenHH Z/r h Qc. 3to Tpe6yeT coBMemeHHH xapaKTepncTHkii 
nacoca Q — H c ceMeficTBOM xapaKTepncTHK H—f(HT, Qc, 
Qn), HTO npaKTHHeCKH H6BO3MO/KHO. Ilo MCTOAy B. T. HjIbH- 
Ha Qh onpeAejiseTCH coBMecrabiM pemeHHeM ypaBHeHHfi 
xapaKTepncTHK BOAonpoBOAsmefi cncTeMbi h aHajiHTHqecKOft 
xapaKTepHCTHKH nacoca:

H(\> — Qn S(j) = //r+ Qn (Sk + />b + Scy) — /QiiQc 5Cy > (3 /)

OTKyAa

W>cyQc+ (^ScyQ)2 +4(//(I>—//r) (S(J>+Sfc+Sa+Scy) 
Qh=-------------------- '----------- ------------------------------------------------------------------------(3o)

2 +Sjc + Sb +5Cy)
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/Ijih cjiyqan npsMOTOHHoft CHCTeMH, KorAa boaootOop H3 
ccth paBen noAane HacocoB,

H'^-H,
Qh — (39)

i'Ae — (JxnKTHBHaa BbiooTa BOAonoAT-eMa y KazKaoro

nacoca.
IIpHMeHeHHe onncanHoro MeTOAa AJia pacneTa cob^mcct- 

noft pa6oTbi HacocoB h ceTH, a TaKxce ajieKTpHHecKHX h th- 
ApaBjiHHecKiix aHajioroBbix MamiiH h ajieKTpoHiibix ujiijipo- 
BblX ManiHH HO3BOJIHeT inpOBOAHTb HOApoSHblH 3H3J1H3 
paSOTbl HaCOCHblX CTaHHHH iH BOAOnpOBOAHblX ceTeft.

Phc. 50. HoMorpaMMa «jih onpenejieHHH noTepb nanopa b ac6e- 
CTOijeMeHTHbix TpySax.
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B KauecTBe npnMepoB 
coBMecTHoii padoTbi naco- 
cob h TpydonpoBOAOB pac- 
cmotphm cjiynan, HanSo- 
nee nacTo BCTpenaioiuHecH 
B npaKTHKe Ce.TbCK0X03HII- 
CTBeHHOTO npOH3BOACTBa 
tipii BbiSope BOAonoAT>eM- 
Horo oSopyAOBanHH.

I. BoAy H3 OTKpblTOTO 
HCTOHHIIKa Iieo6xOAIIMO 
noABTb b 6aK na hchbot- 
HOBOAnecKoii (jicpxie. Pac- 
CTOHHHe OT BOAOHCTOHHHKa 
Ao ijiepMbi 1500 m. Pa3- 
HOCTb OTM6TOK ypOBHH BO-

Pnc. 51. HoMorpaMMa ajih onpe- 
n.ejieHHH noTept Hanopa b crajib- 

hhx Tpy6ax ajihhoh 100 m.

Abl B BOAOHCTOHHIIKe H B
6aKe 9 m. MextAy HacocHoft cTaHiinefi h (jiepMOH yAoxen 
nyryHHbiH Tpy6onpoBOA AHaMeTpOM 100 mm. Tpe6yeTca 
noAo6paTb nacoc, ecAii pacnerabiH pacxoA <7p = 6 JifceK.

Bbi6op Hacocnoro o6opyAOBanHH h onpeAeAeHne napa- 
MeTpoB pa6oTbi nacoca hpoh3boahtch b cAeAyiomeM no- 
pnAKe.

1. OinpeAeAneTCH nanop, KOTopbiii aoajkch pa3BHBara 
Hacoc. Hanop nacoca paBen cyMMe reoAeaHHecKoro nanopa 
h nanopa, saTpaqHBaeMoro na npeoAOACHHe conpoTHBAeHHH. 
CorAaCHO MeCTHblM yCAOBHHM, reOA63H'ieCKHH Hanop paBeH 
9 M, a noTepn nanopa b Tpy6onpoBOAe onpeAeAHiOTCH co- 
raacHo Ta^AHiiaM hah HOMorpaMMe (pnc. 50, 51 h th6a. 21).

Hpn pacxoAe 6 JtlceK noTepn nanopa na 1000 m a-ahhm 
nyryHHoro Tpy6onpoBOAa AnaMeTpoM 100 mm cocraBAHiOT 
11,5 m; cAeAOBaTeAbHo, Ha 1500 m noTepn nanopa cocTaBHT 
17,25 m.

TIpHHHMaeM noTepn nanopa na MecTHbie conpoTHBAeHHH 
paBHbiMH 10% noTepb no aahhc, TorAa cyMMapnbie noTepH 
nanopa 6yAyT paBHbi 19 m. TorAa nanop, KOTOpbiii aoahcch 
pa3BHB3Tb H3C0C, paBCH 9+19 = 28 M.

2. 3naa noAany — 6 Ji/ceK h nanop — 28 m, no CBOAHOMy 
rpat^HKy noAan h nanopOB neHTpo6e>KHbix nacocoB (KaTa- 
jiot «Hacocbi») hah ino CBOAHOMy rpaiJiHKy KOHcoAbHbix 
ueHTpo6ex<Hbix nacocoB Bbi6npaeM MapKy nacoca, cooraeT- 
CTByiomyro AaHHbiM noAane h nanopy. FIoAa'ie 6 A/ceK h 
Hanopy 28 m cooraeTcrayeT 3ona pa6orai KOHCOAbHbix na- 
CQCOB 2K-6 n 2KM-6 npn n = 2900 oGImuh.
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3. /Jjih onpeaejieHHH pa6oneft tohkii b KOOpAHHaTax 
Q —H cTpoHM xapaKTepHCTHKy TpySonpoBOAa. XapaKTepn- 
CTHKa TpySonpoBoaa BbipajKaeTcn saBHCHMOCTbio H = HT+ 
+ ha. BejiHHiiHy ha=il He BbiqHCJineM, a onpeaejiHeM no 
TafijiHixaM. /Jjih stoto, aaaaBaHCb jhoSmm 3HaneHHeM Q, no 
Tagjinne hjih HOMorpaMMe onpeAejiniOT noTepH nanopa npn 
saflaHHbix 3HaneHHHx l.

TaK, npii iionane Q = 2,5 JilceK noTepn nanopa na 1000 m 
AJiHHbi cocTaBJiHiOT 2 m (Tpy6onpoBOA HyryHHbiii, AnaMeT- 
poM 100 m), a na 1500 m c yneTOM 10% noTepb na MecTHbie 
conpoTHBJieiiHH — 3,3 m. JIjih hoctpochhh xapaKTepHCTHKit 
Tpy6onpoBO.ua hmciotch KOopAHHaTbi Tpex tohck: Qi = 0; 
/?i = 9 ju; Q2 = 2,5 A/ceK', //2 = 9 + 3,3= 12,3 m h Q3 = 6 a/cbk-, 
H3=28 m. ITo KoopAHHaTaM 3thx tohck ctpohtch xapaKTe- 
pHCTHKa Tpy6onpoBOAa. ToHKa nepeceneHHH xapaKTepHCTH- 
kh Tpy6onpoBOAa c xapaKTepHCTHKoft Q—H nacoca h 6yAeT 
pa6oHeft tohkoii A, hto cooTBeTCTByeT nanopy //A=28,5 m 
h Qa = 6,3 a/cck (pnc. 46).

4. npoeKHHH pa6oHeft tohkh A na ocb Q, nepeceKancb c 
xapaKTepHCTHKaMH Q — A; Q —r] h Q — H*°" , AaeT 3Hane- 
hhh napaMeTpoB nacoca npn pa6oTe na saAaHHbift Tpy6o- 
npoBOA: Ai=2,75 kbt, t] = 65%, H^" =6,8 m.

CjieAOBaTejibHO, b AanHbix ycjiOBHHx nacoc pa6oTaeT b 
OHTHMajIbHOM pC/KHMC HpH MaKCHMajIbHOM 3HaneHHII K. n. A. 
h c napaMerpaMH Q h H, 6jih3khmh k pacieTHbiM.

II. Ha HacocHoft ct3hhhh hmcctch abh nacoca 3K-6, H3 
KOTopbix oahh o6ecnenHBaeT noAany boam b 6aK na >khbot- 
HOBOAnecKoft (JiepMe, a BTopoft 3anacHoft. BbicoTa ypoBHH 
BOAbl B 6aKe OT ypOBHH 36MJIH 15 M, p33HOCTb 0TM6T0K 
Ha (JiepMe H HOBepXHOCTH BOAbl B BOAOHCTOHHHKe 10 M. Ph- 
aom c (JiepMOft HaMenaeTCH cTpoHTejibCTBo hobbix noMe- 
meHHft, KOTopbie noTpe6yiOT AonojiHHTejibHoro BOAonoTpe6- 
JieHHH.

Tpe6yeTCH onpeAejiHTb, nacKOJibKio yBeAimiiTCH noAana 
boabi, ecjin BTopoft Hacoc 3K-6 noACoeAHHHTb napajijiejibHo 
nepBOMy (pnc. 48).

1. B KoopAHHaTax Q — H cTpoHTCH xapaKTepncTHKa 
Tpy6onpoBOAa h onpeAejineTCH pa6onan TOHKa C npH pa- 
6otc oahoto nacoca 3K-6 na saAaHHbiii Tpy6onpoBOA. Oahh 
nacoc 3K-6 o6ecneHHBaji noAany 20,5 a/cbk npn k. n. A- 
60%, noTpeOjineMoft moiiihocth Ai=13,5 kbt.

2. /Jjih nocTpoeHHH cyMMapnoft xapaKTepncrHKH AByx 
napajuiejiibHO pa6oTaiomHx nacocoB Heo6xoAHMo cjiojkhtb 
hx aOcuHccbi npH HeH3MeiiHOM nanope. /Ijih stoto b Koop- 
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/tnmiTax Q — H ctpohtch cyMMapnasi xapaKTepncTHKa, a 
fo'iKa nepeceneHHa ee c xapaKTepncTHKoft Tpy6onpoBOAa 
H 6y.neT pa6oneft tohkoh AByx inapajuiejibHo pa6oTaroin.Hx 
Iiiicocob Ha BaAanHbiH Tpy6onpoBOA-

3. Hpn napajuiejibHOH pa6oTe AByx nacocoB 3K-6 npoii3- 
iio/liiTejibHOCTb paBHa 31,1 a/cck, a npHpameHHe no cpaBiie- 
imio c pa6oTOH oahoto nacoca coct3bht 31,1 — 20,5= 
— 10,6 a/cck, cjieAOBaTejibHo, npn napajuiejibHOM coeAHHe- 
iiiih KajKAtiH nacoc 6yAeT pa6oTaTb c napaMeTpaMH, ot- 
.Tii'iHbiMH no cpaBHeHHio c pa6oToii TOJibKO oahoto Hacoca 
na Tpy6onpoBOA- TaK, HanpHMep, b stom CAynae npH na- 
pajiAeAbHOM coeAHneHHH KaxcAMH nacoc 6yAeT pa6oTaTb co 
(',’ieAyioiii.HMH napaMeTpaMH: Q = 16 a/cck, H = 51 m, ti = 65%, 
N= 12,2 K6T H H*™ = 5,8 M.

npHBeAeHHbiH npHMep noATBepaiAaeT, hto npH napaA- 
/leAbHoft pa6oTe necKOAbKHx n.eHTpo6e>KHbix nacocoB na 
oAhh Tpy6onpoBOA He yBeaHHHBaeTca noAana boahi nponop- 
UHOHaAbHO HHCAV H3COCOB. B A3HHOM KOHKpeTHOM CAyHae 
yBCAHneHHe noAann cocTaBAneT npiiMepHo 50% noAami oa- 
iioto nacoca.

III. Tpe6yeTcn noAaBaTb BOAy ne Menee 1,5 a/cck naco- 
caMH IV2 K-6 na BbicoTy 22 m no cTaabHOMy Tpy6onpoBOAy 
AHaMCTpOM 50 MM n AA'HHOft 500 M.

1. B KOopAHHaTax Q — H ctpohm xapaKTepncTHKy Tpy6o- 
npoBOAa. KaK bhaho h3 pncyiiKa 49, nacoc IV2K-6 ae b 
coctohhhh o6ecneHHTb noA"beM boabi na aaAaHHyio BbicoTy. 
rioCKOAbKV HMeiOTCH H3COCbI TOAbKO OAHOII MapKH, TO B 
AaHHOM cAynae nocAeAOBaTeAbHoe coeAHHeHHe HacocoB 
P/2K-6 6yAeT eAHHCTBeHHbiM penieHHeM, o6eeneHHBaiomHM 
Heo6xoAHMbift nanop.

2. TIocTpoHB cyMMapnyio xapaKTepncTHKy AByx nocAe- 
AOBaTeAbHO coeAHHeHHbix HacocoB, noayHHM TOHKy nepece- 
aeHHH c xapaKTepHCTHKoft Tpy6onpoBOAa (pa6onyio toh- 
Ky), KOTOpaa 11 onpeAeAHT AeftcTBiiTeAbiibie nanop n noAa- 
ay. CyMMapnbift nanop AByx nocAeAOBaTeAbHo coeAHHen- 
Hbix HacocoB 6yAeT paBen 39,5 m inpn noAane 1,75 a/cck, 
hto yAOBAeTBopaeT Tpe6oBaHHHM.

IV. Hacoc IV2K-6 pa6oTaeT Ha ayryHHbift Tpy6onpo- 
boa AnaMeTpoM 70 mm ii AAinioft 1000 m, oOecneHHBaa y 
noTpeOHTeAfi cBo6oAHbift nanop 14 m npn noAane boaw 
2,25 a/cck (pHc. 47). Hhcao o6opotob BaAa nacoca 2900 
b MHHyTy.

Tpe6yerca onpeAeAHTb, KaKoe hhcao o6opoTOB aoajkho 
HMeTb pa6oaee koacco Hacoca, hto6m npn pa6oTe Ha
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3aAaHHt>ifi TpySonpOBOA o6ecneuHBajiacb noAana bo;ii.i 
3,0 Ji/ceK npH //Cb=14 m.

1. B KoopAnnaTax Q — H ctpohtch xapaKTep'HCTmoi 
TpySonpOBOAa. ripoBOAHTcn BepTHKaAb, cooTBeTCTByioinaii 
iioAaae boabi 3 a/cck, ao nepeceHeHHH c xapaKTepHCTHKou 
TpySonpOBOAa h BbinHCJineTcn napawerp napaOoJibi corjiai 
ho 4>opMyjre:

Qb 3,0 
a = = — = 0,61.

y// b j/24
FIpHHHMafl npoH3BOJibHbie 3HaneHHH Q, onpejieJiHM co 

OTBeTCTByiom,He 3HaqeHHH H h nojiyHHM cjieayiomHe zian 
Hbie:

Q^ceK 0 1 2 2,5 3,0
Hu 0 2,7 10,8 16,6 24

IIo inojiyneHHHM 3HaHeHHHM Q h H CTpoHTCH napaSojia. 
riepeceueHHe napa6ojibi c xapaKTepncTHKoft Hacoca Q — H 
npH MHCJie o6opotob n = 2900 oQImuh 6yn.eT cootbctctbo- 
BaTb Qh h H^. CorjiacHO saKony AHHaMHHecKoro hoao6hii, 
npeACTaBJiaeTCH bosmohchhim onpeACJiHTb hhcjio o6opotob 
nacoca npii pa6oTe Ha 3aAaHHbift Tpy6onpoBOA

Qb tlB

Qa
n b, oTKyAa

QBn 
nB = Q 

WA

3,0 • 2900
=------—----- =3110 oGImuh.

Z,(Q

CjieAOBaTejibHo, ajih toto, HTo6bi nacoc P/2K-6 o6ecneHHJi 
noAany 3,0 Ji/ceK na 3aAaHHbift Tpy6onpoBOA npn //cb=14jw, 
Heo6xoAHMo hhcjio o6opoTOB Bajia yBejiHHHTb c 2900 ao 
3110 06/MUH. Hcnojibsya nocTpoeHHyio napa6ojiy n 
ypaBHeHHe AHHaMHnecKoro hoao6hh, npeACTaBJineTCH bo3- 
MO/KiibiM peinHTb paA 3aAaH ho onpeAejieHHio napaMeTpoB 
Hacoca npn H3MeH6HHH HHCJia o6opOTOB.

PaccMOTpeHHbie npHMepbi noKa3biBaioT, hto npn Bbi6ope 
HaCOCHOrO o6opyAOBaHHH Heo6xOAHMO CTpOrO yHHTHBaTb 
ycjioBHH aKcnjiyaTaHHH. Bojree toto, nojiyneHHbie petKHMbi 
noAann boah hbjihiotch npn6jiH>KeHHbiMH. B AeftcTBHTejib- 
HOCTH IjeHTpo6e>KHbie HaCOCbl H3M6HHIOT HOAany B 33BHCH- 
MOCTH OT HanOpOB B CCTH H H3MeH6HHH ypOBHH B 6aKe, 
npn 3tom HenpepbiBHo H3MeHHeTCH xapaKTep OT6opa boah 
noTpe6‘HTejiHM'H. Bce sto hiphboaht k pa6oTe HacocoB na 
nepeiMeHHbix peacHMax b cootbctctbhh c xapaKTepiicTHKoft 
Q — H.
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npH Bbifiope nacocnoro ooopyAOBaniifl aaa boaohoa'k- 
cm.i H3 TpydnaTbix KOJioAHeB dojibinoe 3Ha<ieHne HMeeT xa- 
IMKTepHCTHKa CKBaiKHHbl. XapaKTepHCTHKa CKBa>KHHbI B 
ma'iHTeJibHOH CTeneHH onpeAejiaeT napaMeTpbi norpyjKHbix 
liacocoB. Oahbko ao nocjieAHero BpeMeHH noA6op HacocoB 
fljlfl Ka>KAOH CKBaJKHHbl HpOBOAHJICfl IIHAHBIIAyajIbHO. Rjlfl 
ofijierneHHfl h ycKopeHna paSoTbi noBbiSopyHacocHorooSo- 
pyAOBaHHH ajih TpySflaTbix kojioahcb CpeAHea3HaTCKHM 
HayflHO-HCCJieAOBaTeJlbCKHM HHCTHTyTOM BOAHblX npo6jieM 
n i'HApoTexHHKH cocTaBJieHbi cneiiHajibHbie Ta^jiniibi [181. 
Ilpn 3tom npoH3BeAeHa rpyninHpoBKa ckb3>khh no Ae6nTaM 
n paccTOHHHHM ao AHHaiMHflecKoro ypoBHfl. /Jjifl rpynnbi 
CKBaJKHH, eCJIH H3BeCTHbI TpaHHHHbie 3HaHeHIIfl yACJIbHblX 
ac6htob, nojioHceHHe cTaTHnecKHx ypoBHefi h MaKcii- 
MajibHan BejiHHHHa naAeHiifl AHHaMH<iecKoro ypoBHH, cTpo- 
iitch nojie H — Q. ywHTbiBaa, hto xapaKTepHCTiiKy jho6oh 
cKBa>KHHbi H3o6pa>KaiOT npflMoii jiiiHHeii, ee ypaBHeHiie 
mojkho npeACTaBHTb b BHAe:

•ScK — Hct +
Qck

?CK
(40)

rAe SCK —paccTOAHHe ao AHHaMimecKoro ypoBHa ot no- 
BepXHOCTH 36MJIH, M\

//CT — nojioiKeHHe cTaTHHecKoro ypoBHfl,
Qck —Ae6HT CKBaHiHHbl, JllceK',
<7ck — yAeJibHbiii ac6ht, jiIcck • m.

rpatJiiiiiecKoe nocTpoeHHe npHBOAST npn ycjioBiiH 3aMe- 
Hbi BejiHHHH SCi< Ha H, H3MeHiiB 3HaK nepeA Hct Ha o6paT- 
Hbiii, ii noACTanoBKe b (JiopMyjiy (40) rpaHHHHbix 3HaneHHH 
BejiHHHH yAeJibHbix ac6htob (qn h <7n+i) h bcjihhhh CTa- 
TH<iecKHx ypoBHeii (HCTfl h //ct„+1 ) c o6paTHbiM 3Ha- 
kom. Ha ocHOBaHHH Tpex ypaBHeHHii erpoHTCfl nojie H—Q.

. Qck
Hn = HCTn + -^--

Qck
/7n+l = /7CT + -

/1+-1 771+1

Q n Q n+1 1

(41)

rAe Hn ii //„+! — BepxHee n HHiKHee SHaneHiifl bmcot 
noA'beMa boam, orpaHHHHBaioinHX 
nojie H—Q ajih jho6oh rpynnbi CKBa-
>khh;
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Hctn h Hctn+l —BepxHee h HH>KHee 3HaueHHn hoaokc 
hhh CTaTHHecKHX ypoBHefi;

qn h qn+\ — MeHbmee h 6ojibmee 3HaneHHH bcjiii- 
hhh yAejiibHbix ac6htob;

B — MaKCHMajibnaa BejiHHHHa naAeHim ah 
HaMHnecKoro ypOBHH.

OrpaHHHenHOe TpeMH jihhhhmh nojie H—Q ajiji rpynni.) 
CKBaMHH xapaKTepH3yeT reoMeTpHnecKyio Bbicory noA'beMa 
BOAbl OT AHHaMHHeCKOTO ypOBHH AO HOBepXHOCTH 3eMJlll. 
Hro6bi BbiHBHTb npeAeAbHbie pentHMbi pa6o™ nacocoB na 
none H—Q, HaHocnTcn pa^onne xapaKTepHCTHKH nacocoB. 
VqHTbiBaH BeAHHHHbi noTepb nanopa h cBo6oAHoro Hanopa, 
t. e. nocTpoHB ApoccenbHbie xapaKTepncTHKH, onpeAeJiaioT 
pa6onyio ToiiKy. FIpoBeAeHHbie rpaiJioaHajiHTHHecKHe pacne- 
Tbl HO3BOJIHJIH COCTaBHTb Ta6jIHH.bI [18], B KOTOpblX, HOMHMO 
npeAejibHbix anaqeHHfi peacHMOB pa6oTbi, npiiBeAeHbi bcjih- 
hhhbi noAan na 1 kbt moihhocth. npiiMeHeHHe sthx Ta6jinn 
npn npoeKTiipoBaHHH o6beKTOB cejibcKOXO3HficTBeHHoro bo- 
Aocna&KeHHH 3HanHTenbHo o6nerHaeT pa6ory npoeKni- 
pOBIUHKOB.

.Hjih ynpomeHHsi pacneTOB npH Bbi6ope BOAOnoA"beMHoro 
o6opyAOBaHHH na iKHBOTHOBOAnecKHx (JiepMax b saBHcn- 
MOCTH OT THIia HCT0HHHK3 BOAOCHa6>KeHHfl H paCXOAa BOAbi 
MoryT 6biTb Hcnojib3OBaHbi «TexHonorHHecKHe KapTbi no 
KOMnneKCHoft 3neKTpoMexaHH3aii.HH B0A0CHa6>KeHHH h<hbot- 
HOBOAHecKHx i])epM», KOTopbie H3Aaribi BcecoiosHbiM o6beAii- 
HenHeM «Coio3cejibxo3TexHHKa» h MCX CCCP. B tcxhojio- 
THHeCKHX Kaprax HpHMeHHTejIbHO K pa3JIHHHbIM 4>ePMaM 
AaeTCH noAHbift komihjickt o6opyAOBaHHH h ycrpoficTB chc- 
TeMbi B0A0CHa6>KeHHH. B KOMnneKT BKJHoneHbi cneAyioiLiHe 
ycTpoficTBa h o6opyAOBaHHe: BOAonoA'beMHbie ycTariOBKH, 
nacocHbie CTaHijHH, BOAO3a6opHbie coopyxceHHH, boaohh- 
nopHbie coopyiKeHHH, napyiKHaH BOAonpoBOAHan ceTb h an- 
naparypa aBT0MaTH3an,HH. B 33bhchmocth ot HCTOHHHKa 
BOAOcna6>KeHHH peKOMeHAyeTCH cjieAyiomHfi npHMepHbifi ne- 
peneHb BOAonoAbeMHoro o6opyAOBaHiiH: OTKpbiTbie BOAoe- 
Mbi — ueHTpo6e>KHbie MOHo6noHHbie nacocbi, miaBaioiHHe 
nacocbi, BeTpoHacocHbie ycTaiiOBKH, rHApaBjiimecKHe Tapa- 
hm; maxTHbie kojioahm — ireHTpo6e>KHbie MOHo6jioiliHbie na- 
COCbl (npH paCCTOHHHH OT OCH HaCOCa AO AHHaMHHeCKOTO 
ypoBHH boahi b KOAOAfie He 6ojiee 5—6 m), njiaBaiomHe na- 
cocbi, jieHTOHHbie BOAonoA'beMHHKH, BOAOCTpyfiHbie yc'raHOB- 
KH (THna BH-2-III), BHHTOBbie Hacocbl, BH6paHHOHHbie Ha- 
cocbi, BeTponacocHbie ycTanoBKH; Tpy^naTbie koaoaabi — 
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|iorpy>KHbie SJieKTpoHacocbi (3U,B, 3IIH, 3HJ1 h apyrnx 
hiiiob), BOAOcTpyiiHbie Hacocbi (Tiina BH-2-8, BH-2H.-6 h 
;ip.), IBHHTOBbie Hacocbl, BCTpOHaCOCHbie yCTaHOBKH. Hpn 
m>i6ope BeTponacocHoro arperaTa ero xapaKTepHcTHKa 
flOAJKIia COOTBeTCTBOBaTb BCTpOBblM, iTiAporeoAoruHecKHM II 
X03HHCTBCHHbIM yCJIOBHHM. Hpii 3T0M THn BOAOHOA'beMHHKa 
jojiiKen cooTBeTCTBoBaTb xapaKTepncTiiKe BOAOHCToniniKa: 
r.iy6nHe, Ae6in’y, cocraBy boabi ii t. a- [35].

ZUh necKyioinHx KOJioAHeB c noBbimeHHOH MHHepaAnsa- 
Hiien aeaecoo6pa3Ho iicnojib3OBaTb JieHTomibie, Bii6paHii0H- 
Hbie h nneBMaTHHecKHe Hacocbi. Aah noA'bexia boaw h3 ko- 
jiOAUeB c npecHoii h coachoh boaoh THna «nepjie» n,ejieco- 
o6pa3HO Hcnojib3OBaTb njiaBaioiAHe na noHTOHe HacocHbie 
arperaTbi; npn noA'bCMe boam H3 MieJiKOTpy^HaTbix kojioa- 
neB HHepnnoHHbie nacocbi (THiia Bny-1 h BB-3). MaKCH- 
MaAbnaa qacoBan inpoH3BOAHTeAbHOCTb BOAonoA'beMHHKa He 
AOAJKHa 6bITb 3HaHHTeAbHO BblUie HaCOBOFO Ae6iiTa BOAO- 
liCTOHHHKa, HHaHe MOJKHO HCHOpTIITb KOAOAeil.

Ha koaoaubx c orpaHHHeHHbiM ac6htom ii,eAecoo6pa3Ho 
IipHMeHHTb aBTOMaTHHeCKHe yCTpOHCTBa AA'H OCT3HOBKH Ha- 
cochoto arperaTa npu sanoAHeHHii 6axa hah chhtkchhh 
ypOBHfl b KOAOAUe, a TaKnce aah nycKa arperaTa b pa6oTy 
iipu .yMeHbuieuHH boam b peaepByape.

Hpu Bbi6ope BOAonoA'beMHoro o6opyAOBaHHH no Texuo- 
AorHuecKHM KapTaM neo6xoAHMo ne toahko yHHTbiBaTb co- 
OTBeTCTBHe H0A3HH BOAbl H IianOpa, HO H CTpeMIiTbCH K co- 
KpameHHio KaniiTaAOBAOiKeHHH h 3KanAyaTan,HOHHbix pac- 
XOAOB.

B tom CAyuae, kotah Bbi6op BOAonoA'beMHoro o6opyAO- 
B3HHH IIpOH3BOAHTCH He AAH TIIHOBOH (pepMbl, HOTpe^HOCTb 
b BOAe AOAiKHa onpeAeAHTbCH ua ocnoBauHH AeucTByiomHx 
HOpM («yKa33HHH HO HpOeKTHpOBaHHK) CeAbCKOXO3HHCTB6H- 
Horo BOAOcna6>KeHHH» CH267—63).

npu Bbi6ope BOAonoA'beMHoro o6opyAOBaHHH hco6xoah- 
MO npOBOAMTb TeXHHKO-SKOHOMHUeCKHe paCHCTbl, KOTOpbie 
AOAlKHbl ylIHTbIBaTb THH BOA03a6opHOTO COOpyJKCHHH, BHA 
aueprHH aah npHBOAa ycTauoBKH, npiiHHTbie HanopHO-pery- 
AHpyiOIH,He COOpyiKeHIIH, CHCTCMbl aBTOM3TH3aU,HH H T. A.

OCHOBHblMH Tpe60B3HHHMH, KOTOpblM AOAIKHO yAOBAe- 
TBOpHTb BOAOnOA'beMHOe o6opyAOB3HHe AAH CeAbCKOXO3HH- 
CTBeuubix inoTpeOHTeAeH, hbahiotch noBbiiueiiHbie SKCHAya- 
TauHOHHbie KanecTBa: BbicoKan iiaAC/KHOCTb, npocTOTa 
MOHTa/KHblX H AeMOHTaiKHblX pa6OT, He3HaUHTeAbHbie 3KC- 
HAyaTaUHOHHble paCXOAbl, BO3MO>KHOCTb aBT0MaTH3aUHH.
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MeTOAti oijeHKii BKOHOMmiecKoii aijicjieKTHBHOCTii npn 
BbiSope B04onoA'beM#loro o6opyAOBaHHH qacTO ochobbib.i 
iotch na onpexejieHHi^ cedecTOHMOCTii oanoro Ky6oMeTpa no- 
AaHHOH BOAbi. Paapa SoTaHHan BI43CX MeTOAHKa no onp< 
AeJieHHK) 3(j)([)eKTHBHC2c™ BHeApeHHM CejIbCKOXO3HHCTBeHH()ii
TeXHHKH HO MHHHMaT11511011 BeJIHHHHe npHBeAeHHblX 3aTpai 
AOjiHCHa npHMeHHTbc0 H npH oueHKe BOAonoA'beMiioro 060 
pyAOBamiH. FoAOBOH SKOHOMHHeCKHH 3(|x[)ekT 3 OT BHeApe 
HHH HOBOft BOAOHOA'b£MIIOH YCTaHOBKlI IMOJKCT 6blTb OH.CHCII 
CJieAyKHIJHM o6pa3OM ■

9=(Ci+EnK\)-(C2+EnK2), (42)

TAe Cj h C2— 3KcnjiyaTauH°HHbie pacxoAbi b cpaBHHBae- 
Mbix ^apnaHTax;

H /(2 — eAHHOPPOMeHHbIC BJlOJKieHHH B KOMHJICKT BO- 
A°noA<beMHoro °6opyAOBaHHH h coopy>Ke- 
hhh;

Ea__HOpMa™BHbIH KO3(j)(t)HH.HeHT CpaBHHTejIbHOli
^(^ei^THBHOCTH AJIH o6"beKTOB CCJIbCKOXO- 
3HHCT0eHHOr° BOA°CHa6xeHHH, paBHblH 0,2. 

SKOHOMHHeCKHe flOKa3aTeJIH Heo6xOAHMO CpafiHHBaTb 
TOJIbKO npn yCJIOBIIH npHBeAeHHH HCXOAHblX AaHHblX K CO- 
HOCTaBHMbliM yCJIOBHH<M> T- e- Hpil OAHH3KOBOM iKOJIHHCCTBe 
h KanecTBe noAaHHoii boabi.



r ji a b a V
HACOCHblE CTAHHHM

BoflO3a6opHbie coopyweHMsi

,D,jih BOAocHaSxeHHH HcnojibsyioTCH noBepxnocTHbie h 
ll(>A3eMHbie BOAOHCTOHHHKH. OTKpblTbie HCTOMHHKH HM6I0T 
rpyHTOBoe ii noBepxnocTHoe niiTanHe. Boaa b oTKpbiTbix bo- 
,'ioeMax caMooHHmaeTca ot B3BemeHHbix qacTim, opraiiHHe- 
CKHX BemeCTB, MHKpOOpraHH3MOB h Apyrnx 3arpH3HeHHH. 
('.aMooHHineHiie c nocjie.5yioiij.HM ocBeTJieHHeM npoHcxoflHT 
1105 BJIHHHHeM (J)H3HK0-XHMHHeCKHX H 61IOJlOriBieCKHX HpO- 
HCCCOB.

rio53eMHbie Boflbi — rpyHTOBbie, .Me>KnjiacTOBbie (apTe- 
.(naHCKiie), poAHHKOBbie — nanOojiee iipejinoHTHTejibHbi ajih 
B0A0CHa6>KeHHH.

CaHHTapHO-rHirieHHHecKHe KanecTBa nHTbeBOH boabi per- 
jiaMetiTHpyiOTCH TOCT 2874—54 11 2761—57.

Hpil Bbl6ope HCTOHHIIKa B0A0CHa6>KeHHH Heo6xoAHMO 
HCXOAHTb H3 TeXHHKO-SKOHOMHqeCKHX paCHeTOB, KOTOpbie 
AOjitkhbi ynHTbiBaTb CTOHMOCTb coopy>KeHHH h o6opyAOBa- 
hhh ajih noflbeMa, o6pa6oTKH h TpaHcnopTHpoBaiiHH boabi, 
9KcnjiyaTan,H0HHbie saTpaTbi h t. a. Hco6xoahmo CTpeMHTb- 
CH K HCnOJIb30BaHMIO apT63HaHCK0H BOAbl, KOTOpan H3h6o- 
jiee 3am.Hm.eHa ot BHeniHero 3arpn3HeHHH. CTOHMOCTb 1 m3 
BOflbl H3 nOB'epXHOCTHblX HCTOHHHKOB C OMHCTKOH Ha MCfl- 
jieiiHbix (JiHjibTpax npHMepHo b 3—5 pas 6ojibme ctohmocth 
1 .1!3 BOHbl OT nOA3eMHbIX HCTOHHHKOB 6e3 OHHCTKH. B CJiy- 
nae hcbosmojkhocth mjih Hen.ejiecoo6pa3HOCTH ncnojibsoBaTb 
apTe3HancKyio Bo/iy sKcnjiyaTiipyioTCfl ApyrHe boaohctoh- 
hhkh (6e3HanopHbie rpyHTOBbie BOflbi, kjhohh, peKH, osepa).

3ona caHHTapnoH oxpanbi BoaoncTOHHHKa BoaocHa6>Ke- 
hhh AejiHTCH Ha ABa nonca. B nepBOM nosce (nonc «CTpo- 
roro pe>KHiMa») sanpemaeTCH HaxoAHTbca hoctopohhhm jih- 
HaM. TeppHTOpHH nepBoro nonca 3ohbi caHHTapHon oxpanbi 
AOJiHCHa 6biTb orpaJKAena h o6ecneneHa nocTOHHHbiM Ha6jno- 
aeHHeM. FpaHHijbi nepBoro inonca AOJintHbi orcTOHTb ot boao- 
3a6opnbix coopyjKeHHH: npn Honoji‘b3OBaHHH apTesHancKHx 
BOAOHOCHblX T0pH30HT0B Ha paCCTOHHHH He MeHee 30 M H 
npn HCn0Ab3OB3HHH 6e3HaHOpHbIX BOAOHOCHblX FOpH3OHTOB 



Ha paccTOHHnii ne Menee 50 m [42]. Bo btopom noace bbo- 
AHTCH pHA OrpaHHHeHHH B XO3HHCTB6HHOH AeHTCAbHOCTH C 
uejlbio 3aiH,HTbI BOAOHCTOHHHKa OT 3aTpH3HeHHH.

Pacno'jioweHHe BOAonpneMHHKa BbiGHpaeTcn H3 ycAOBini 
B03M0XH0H OpraHH3aiIHH 3OHbI CaHHTapHOft oxpaHbi. Bojio- 
npHeMHHK na peKe aoaikcii pacnojiaraTbCH Bbime nacejieii- 
hoto nynKTa h MecTa BbinycKa onHiiieHHbix cTonnbix boa. 
npn BO£O3a6ope H3 peK boaohphcmhhkh pasAejiaiOTCH na 
SeperoBbie, pycAOBHe h HHiJiHAbTpaHHOHHbie.

BeperoBbie BOAonpneMHHKH, kotah BOAa 3a6HpaeTCH ho- 
inocpeACTBeHHo y 6epera, 6biBaioT pasAeAbnoro h cobmc- 
iHeHHoro thhob. B nepBOM cjiynae HacocnaH ct3huhh nep 
boto noA'beMa ycTpaHBaeTcn b sahhhh, OTAeAbno ctohihcm.

BoAonpHeMHHKH coBMemeHHoro THna hmciot 6oAbmoe 
pacnpocTpaneHHe. B stom CAynae sashhh nacocHOH CTan- 
HHH H BOAOnpHeMHHKa COBMemeHbl. Pa3MepbI BOAOnpHeM- 
HHKOB o6yCAOBAHBaK)TCH ra6apHT3MH HaCOCHOFO o6opyAO- 
BaHHH h aMHAHTyAOH KOA'e6aHHH ypoBHeii boabi b peKe.

BoAonpneMHHKH 6eperoBoro THna ycTpaHBaiOTcn npn 
KpyTOM 6epere h naAHHHH b6ah3h 6epera AOCTaTOMHbix aah 
BOAO3a6opa TAy6HH.

npH HeAocTaTOHHbix TAy6Hiiax b peKe h hoaofom 6epere 
ycTpaHBaiOTCH BOAonpneMHHKH pycAOBoro THina. BoAonpH- 
eMHHK COCTOHT H3 0F0A0BK3, KOTOpblH CBH33H C 6epeTOBbIM 
KOAOAHeM CaMOTeHHblMH Tpy6aMH HAH CH(])OHOM. BeperoBOH 
KOAOAeH. >MOJKeT COBMemaTbCH C HaCOCHOH CTaHHHeft.

3a6op boam npoH.3BOAHT H3 ?Ay6oKHx cAoeB, HOHerAy6- 
xe 0,7—1,0 m ot AHa h ne Menee 1 m ot noBepxnocTH. Me- 
TaAAHnecKyio caMOTeHHyio Tpy6y yKAaAbiBaiOT Ha CBaftnoft 
onope c yKAOHOM b cTopony pycAa. ZUaMeTp caMOTennoft 
Tpy6bi 150—200 mm, 3a6opHbift KOHeii Tpy6bi HanpaBAneTCH 
no TeneHHio peKH. BxoAHoe oTBepcTHe oroAOBKa 3aKpbiBaiOT 
CTaAbHoft pemeTKoft.

Ha BbixoAHOM KOHue caMOTenHoft Tpy6bi HMeeTCH 3aA- 
BH>KKa aah oTKAioneHHH Tpy6onpoBOAa npn ohhctkc hah 
peMOHTe KOAOAHa. CaMOTenHbie Tpy6bi yKAaAbiBaiOT b abc 
AHHHH. B TpyHTe Tpy6bl AOAJKHbl HaXOAHTbCH HHJKe ypOBHH 
npoMepsaHHH, a b pene ne Menee neM na 0,3 m iih/kc KpoM- 
KH AbAa.

npn ycTpoftcTBe BOAO3a6opa b MeAKOBOAHoft peKe boao- 
npneMHHK ctpoht c pacneTOM na saxBaT boam H3 noApycAO- 
boto noTOKa, aah Aero pycAO yrAy^AHiOT h b yrAy6AeHwe 
onycKaiOT otoaobok H3 6eTOHHbix koach hah AepeBHiiHbiii 
cpy6.
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EcAH KOJieSaHHH r0pH30HT0B BO£bI B peKe 3HaqHTeJIbHbI, 
iipiiMeHHioTCH nJiaByuHe BOAOinpHeMHHKH.

B cjiynae chjihho 3arpfl3Hemioft peuHOH boabi npHMe- 
IIHIOT HH(|)HJIbTpaH.HOHHbie BOAOHpHeMHHKH. B BOAOMpHeM- 
iiiik BOAa nocTynaeT, npoiJiHJibTpoBaBHiHCb nepes rpyHT AHa 
ii Gepera peKH. Yctpohctbo TaKoro BOAonpHeMHHKa mojkct 
ObiTb BbinojiHeno jih6o b bhac rajiepen, pacnoJio>KeHHOH 
HAojib 6epera peKH, jiii6o H3 nep4iopHpoBaHHbix Tpy6 jiy- 
'Icboto BOAO3a6opa.

JJ,ah 3a6opa iioA3eMiibix boa ycTpaHBaiOT maxTHbie h 
ipy6liaTbie KOAOAUbi, raAepen n KanTa>KHbie coopynceHHH.

UlaXTHbie KOA'OAUbl CTpOHT AAH HCHOAb30BaHHfl 6e3Ha- 
■liopilbix MaAOMOLUHblX BOAOHOCHblX CAOCB TAy6HHOft AO 30— 
40 m. B 6e3BOAHbix pafioHax rAy^HHa maxTHbix koaoaucb 
AOCTHraeT 200—300 m. KoAOAeu. npeACTaBAHeT BepniKaAb- 
nyio maxTy KpyrAoro hah KBaApaTHoro ceieHHH, c boao- 
npHeMHHKOM BHH3y H OTOAOBKOM H3 HOBepXHOCTH.

Hhjkhhh nacTb maxTbi BOAonpneMHHKa bxoaht b boao- 
HOCHbiii caoh. Ecah iacTb maxTbi onymeHa na bcio rAy6HHy 
boaohochoto caoh h AOCTiiraeT BOAoynopHoft nopoAbi, TaKoft 
KOAOAeii HasbiBaeTCH coBepmeHHbiM, ccah He AOCTHraeT bo- 
Aoynopnoft nopoAbi — HecoBepmenHbiM. BoAa b koaoach 
iiocTynaer nepes aho h ctchkh BOAonpneMHoft nacTH.

HTo6bi BOAa b KOAOAftax MeHbine sacopHAacb, Ha A«e 
AeaaioT necnaHO-rpaBHftHbift (JmAbTp. Ofoaobok BO3BbimaeT- 
ch HaA noBepxHOCTbio 3©mah Ha 0,8—1,0 m h inpeAOxpaHaeT 
ot nonaAaHHH b KOAOAen. nocTopoHHHX npeAMeTOB h 3arpH3- 
iieHiiH.

BoKpyr KOAOAfta AeAaiOT 3aMOK H3 mhtkoh tahhbi rAy- 
6nHoft 1 m ii mnpHHoft 0,75/1. IUaxTa KOAOAHa BbinoAHHeT- 
ch H3 >KeAe3o6eTOHHbix KOAeu, KHpnmia, 6yTa h AepeBa.

Tpy6iaTbie koaoahbi npeAHa3HaieHbi aah 3a6opa noA- 
3eMIIbIX Hanopnblx BOA H IIMeiOT CpaBHHTCAbHO He6oAbmoft 
AnaMeTp. Ohh ycTpaHBaiOTca npn homoihh 6ypeHHH BepTH- 
KaAbHblX HHAHHApHieCKHX CKBaJKHH. CtCHKII CKB3JKHH Kpe- 
hhtch o6caAHbiMH Tpy6aMH, o6pa3yn Tpy6liaTbift koaoacii, 
KOTOpblft COCTOHT 113 BOAOnpiieMHOft HaCTII, CTBOAa H yCTbH. 
BoAonpneMHan qacTb — ijmAbTp coctoht H3 pa6oieft nacTH, 
HaAlfmAbTpOBOft Tpy6bl II OTCTOftHIIKa. BOAa 113 BOAOHOCHOrO 
caoh nocTynaeT b KOAOAeu iepe3 pa6onyio nacTb (jmAbTpa. 
B OTCTOHHHKe co^HpaiOTCH nacTHijbi rpyHTa, npoHHKaiomiie 
c boaoh b KOAOAem HaA<t>HAbTpoBafl Tpy6a coeAimfleT 
cfmAbTp npn noMomn caAbHima c HiiHiHeft Tpy6ofi o6caAnoft 
KOAOHHbl.
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143 MHOrOHHCJieHHblX KOHCTpyi<U,llH (JlHJIbTpOB IIa116< >. 11>•! 
W-iee pacnpocTpaneHHe hmciot cjieAyiomHe: 1) At>ip'ia i iie 
M jih mejieBbie; 2) ceriaTbie; 3) rpaBnftHbie; 4) fijioqHbic.

ZtbipuaTbie h mejieBbie (JiHJibTpbi npHMeHmoTcn npn n<> 
^Ao.3a6ope H3 boaohochhx cjiocb b rajieiHHKax, rpaBejnici i.i x 
ji: KpynHoaepHHCTbix necKax. <J>HJibTpbi HsroTaBJiHBaioTcii n i 
0'Tpe3KOB CTaJIbHOft HJIH ac6eCTOU.eMeHTHOft Tpy6bl. B ct< n 
1< -ax OTpe3Ka npocBepjiHBaioT oTBepcTHH hjih Bbipeaaun 
[I JIOAOJIbHbie meJIH. OTBepCTHH AHaMeTpOM 10—20 mm pac 
A ojiaraiOT b uiaxMaTHOM nopHAKe. IIJejrH AejiaiOTcn innpn 
H-Oft Ao 15 MM H AJlHHOft AO 250 MM.

IIlTaMnoBaHHbie mejieBbie (|)HjibTpbi H3roTOBjinioTca n i 
CTajibHoro JiHCTa h AemeBjie (|)HJibTpoB H3 nepiJiopHpoBaii- 
ji t>ix Tpy6. IUejieBbie (JnuibTpbi 113 MeTajuiHHecKiix cTepxin n 
COCTOHT H3 OHOpHblX HOHCOB, K KOTOpblM HpHBapeHbl CTCp- 
iKiiii. KapKacHo-npOBOJionHbie (jiHJibTpbi coctohths KapKaca, 
otoBHToro npoBOJiOKoft. IIoBepx CTep>KHeft KapKaca HaMan.i 
P aeTcii npoBOJioHHaa cnupajib, luar bhtkb KOTOpoft Bbiftn 
P aiOT B COOTB6TCTBHH C MexaHHHCCKHM C0CT3B0M BOAOHOI 
Poro necKa. Hs mejieBbix 4>HjibTpoB Han6ojiee a^icJieKTiiB 
ftlalMH ABAHIOTCH (jlHA'bTpbl H3 HJiaCTHieCKHX M3CC. Ollll 
yCTOftHHBbl npOTHB KOppO3HH, JieTKH, HpOUHbl, XOpOUIO o6pa 
6aTbIBaiOTCH. IIlHpHHa Hjejieft STHX (pHJIbTpOB OT 0,25 MM.

CeTuaTbie (JiHJibTpbi npHMeHniOTCH npu BOAO3a6ope n 
l<pynH03epHHCTbix h cpeAHeaepHHCTbix necKax. CeTuaTbie 
(jiHJIbTpbl COCTOHT H3 nepljlOpHpOBaHHblX Tpy6, o6THHyTb!X 
ceTKoft H3 JiaTyHH, nepjKaBeiomeft crajiH, cTeKAflHHbiMH n 
PJiaCTMaCCOBblMH TKaHHMH. Pa3Mep CeTKH Heo6xOAHMO Bbl 
SlipaTb B 33BHCHM0CTH OT COCTaBa BOAOHOCHOft HOpOAbl.

rpaBHHHbie (JiHjibTpbi HpHMeHHioTCH npH BOAO3a6ope III 
MejiKO3epHHCTbix necKOB. rpaBHftHbie (jiHjibTpbi o6pa3yioTc>i 
HyTeM 3aCbinKH B CKBaiKHHy MeiKAy 3KCnJiyaTaiIHOHHOft KO- 
AOHHOH H BOAOHOCHblM HJiaCTOM OAHOTO HJIH HeCKOAbKIIX 
CJToeB rpaBHfiHoro MaTepnajia.

BjiouHbie (JiHjibTpbi 3(j)4)eKTHBHbi npu SKcnjiyaTaiiHH H 
MejiKO3epHHCTbix necKax. Ohh o6jiaAaioT xHMHnecKofi HHep i 
flOCTbK), MexaHHHeCKOft npOHHOCTbK) H BblCOKOft BOAOCTOlT 
KOCTbK). B 9THX (|)HAbTpax B KaHeCTBe (j)HJIbTpyK)IH,HX MaTe 
pnajiOB npHMeneHbi 6jiokh H3 nopHCTbjx MaTepuajioB (nopn 
CTan KepaMHKa, nopHCTbift 6ctoh, rpaBuft na Kjiee BO I 
H Ap ).

Bjiokh HaAeBaioTCH Ha ABipAaTyio Tpy6y n 3ai<pennaioT 
CSI (pJiaHIiaMH. FIqMHMO KapiOCHblX 6.TO<IHblX (pHJIbTpOH, 
jiMeiOTCH 6ecKapKacni>ie KOHCTpyKiijiH. Tcaom 6jioKa cji\ 
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■ iir /ipofijieHbiH maMOT orneynopHbix tahh c sepnaMH 0,5— 
1 im/. CBH3yioiHHM MarepHajioM — CMecb xchakoto cTeKJia c 
■pi'MHecjlTOpHCTblM HaTpHeM H MeJIKOH UiaMOTHOH HblJTblO.

B ycToftunBbix TpeniHHOBarax noponax (h3B6cthhkh, 
l|'.IHHTbI, neCHaHHKH H T. A-) yCTpaHBaiOTCH SeCljlHJIbTpOBbie 
I MiaiKHHbi, h Bona H3 BOAOHOCHoro njiacTa nocTynaeT neno- 
fptVlCTBeHHO B CTBOJI CKBaiKHHbl.

JJah aaxBara noAseMHbix boa, bhxoahuxhx na iioBepx- 
1(»CT|, (pOAHHKOB), npHMCHHIOTCH K3UTa>KHbie coopyxieHHH. 
KniicrpyKHHH KanTa>KHbix coopyxceHHft 33bhcht ot nanpaB- 
Al'IIHH ABH>KeHHH nOA36MHbIX BOA — BOCXOAHIII,He H HHCXO- 
amnne poAHiiKH. Aah Kanraxa bocxoahhihx poahhkob y^a- 
iiiiot BepxHHe cjioh rpyHTa h ycTpaHBaiOT onycKHoft kojio- 

/ICH C OTKpblTblM A«0M H BOAOHenpOHHII.aeMbIMH CTOHKaMH. 
llpH KanTaxie hhcxoahiuhx poahhkob BOAa b KaiHTa>K no- 
CTynaeT uepe3 oTBepcrae b CTeHKe KOJiOAiia. OTBepcrae c 
nneuiHeft CTOpOHbi npHKpbiBaiOT (|)HJibTpyroiHeft sacbinKoft. 
Ilpn KanTHpOBaHHH pOAHHKOB AOJIXCH SblTb CBofioAHblft Bbl- 
X(>A BOAbl H3 KaMepbl. HoMHMO K3HTa>Ka pOAHHKOBblX BOA, 
CTpOHTCH FOpH3OHTajIbHbie BOAO3a6opbI AJI5I KanTHpOBaHHH 
nei JiySoKO 3ajieraiomHX boaohochmx cjiocb. Pa3JiHHaiOT bo- 
;i<)3a6opbi TpaHineftHbie, rajiepeftiibie h KnpH3bi.

ycrpOMCTBO HaCOCHblX CTaHl^HH

B 33BHCHM0CTH ot pacnojioiKeHHH b o6ui,eft cxeMe cejlb- 
l K()XO3flftCTBeHHOrO BOAOCHa6>KeHHH HaCOCHbie CTaHUHH 6bl- 
naiOT nepBoro h BToporo noA'beMOB. Hacocubie ct3huhh 
iiepBoro noA'beMa 3a6upaiOT BOAy H3 HCTOHHMKa, noAaiOT ee 
n.i oHHCTHbie icoopyxceHHH hjih b npoMeJKyTOiHbie peaep- 
liyapbi. HacocHbie CTaniiHH BToporo noATbeMa noAaiOT BOAy 
m oniHCTHbix coopyiKeHHft hjih inpoMe>KyToqHbix piesepBya- 
|iob b BOAonpoBOAHyio ceTb c HanopHO-peryjiHpyiouiHM 
COopyxeHHeM hjih 6e3 nero. Hacociibie CTaHUHii BToporo 
noA'beMa MoryT pacnojiaraTbcn raKzKe nenocpeACTBeHHo na 
noAOBOAe.

ycTpoficTBO HacocHoft cTaHUHH onpeAeJineTCH BHAOM HC- 
nninHKa BOAOCHa6>KeHHH, TiinoM HacocHoro o6opyAOBaHHH, 
I IIAporeOJIOrHHeCKHMH U KAHMaTHHeCKHMH OCO^eHHOCTHMH 
mccthocth. HacocHbie cTaHuiiii nepBoro noA'ueMa uacTO 
I ilBMemaiOTCH C BOAO3a6opHbIMII COOpyiKeHHHMH.

npH HCnOJIb3OBaHHH B KaHCCTBe BOAOHCTOHHlIKa noBepx- 
IIOCTHblX BOA H HaAHHHH yCAOBHft AAH 3a6opa BOAbl ofiblHHO 
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ycTpanBaiOT SeperoBbie HacocHbie CTaniiHH coBMenieimoi <i 
THna. IIpH pasAejibHon KOMHOHOBKe Me>KAy BOAO3a6opm.iM 
coopyjKeiiHeM h 3AaHHeM HacocHoft cTaHHHii yKJiaABiBami 
caMOTenHbie Tpy6bi. Ecjih KOAe6aHHH tophsohtob boabi 3h;i 
HHTeAbHbl, 3A3HHe H3C0CH0H CT3HHHH COBMeiHeHHOFO THIIII 
MonceT 6biTb BbraeceHo b pycAO peKH, oAHaico 6oAee ixeAeco 
o6pa3HO HpHMeHHTb pa3AeAbHbIH THII K0MH0H0BKH.

3a3hhh nacocHbix CTaHijHH npH BOAO3a6ope H3 noBepx 
HOCTHblX HCTOHHHKOB pa3H006pa3HbI. IIpH Bbl6ope THII.I 
3A3HHH HaCOCHOH CTaHH,HH Heo6xOAHMO CTpeMHTbCH K MaK 
CHMaAbHOii HHAyCTpH3AH3aHHH CTpOHTeAbCTBa, HCHOAb3OB.I 
HHK) yHH(j)HH.HpOBaHHbIX KOHCTpyKTHBHblX 3A6MeHT0B H MC- 
cthbix CTpOHTeAbHbix MaTepHaAOB. XapaKTepnoii oco6eii- 
HOCTbK) 3A3HHH H3COCHbIX CT3HHHH HBAHCTCH Heo6xOAHMOCTI. 
o6ecneneHHH AonycTHMOH BbicoTbi BcacbiBaHim HacocoB npn 
KOAe6aHIIAX ypOBHH BOA'bl B BOAOHCTOHHHKe.

3A3HHH HaCOCHblX CTaHHHH B HA3He 6bIB3IOT npHMO- 
yrOAbHblMH H KpyTAblMH. IIpH 60AbHI0M HHCAe H3C0C0B 11,0- 
Aecoo6pa3Ho npHMeHHTb npHMoyroAbnyio (JiopMy 3AaHiisi. 
HacocHbie CTaniiHH, KaK npaBHAO, o6opyAyiOTCH ropH3on- 
TaAbHbiMH, pe>Ke BepTHKaAbHbiMH HeHTpo6e)KHbiMH nacoca- 
mh, aah 3anycKa KOTopbix hx Kopnyc h BcacbiBaiomHH Tpy- 
6onpOBOA AOAJKHbl 6bITb 33AHTbI BOAOH. HaCOC MO/KCT 6bITl. 
ycTaHOBAen c noAnopoM h o6boahoh Tpy6oii na HanopHoii 
AHHHH. B 3THX CAyHaHX AAH 33AHBKH H3C0Ca OTKpblBaeTCII 
saABHJKKa Ha Tpy6onpoBOAe, a B03Ayx BbinycKaeTca npn 
homoihh Kpana.

Hah sanoAHeHHH ochobhofo nacoca h BcacbiBaiomero 
Tpy6onpoBOAa boaoh HcnoAbsyeTca TaK>Ke AonoAHHTeAbnoe 
o6opyAOBaHHe. BcnoMoraTeAbHbie BHxpeBbie, neHTpo6e>KHo- 
BiixpeBbie h BaKyyM-nacocbi h 3/KeKTopiibie ycTpoiicTBa npn- 
mchhiotch npn sanycKe ochobhofo nacoca. IIpH 6oAbmoM 
hhcao HacocoB na cTaHiiHH, KorAa ocymecTBAHeTca cTynen- 
naToe BKAKBieHHe arperaTOB, mojkct 6biTb o6opyAOBan 
aBTOMaTHuecKHH noACoc. B stom CAyaae pa6oTaioiii.Hft iien- 
Tpo6e>KHbiH nacoc hoctohhho noAAepJKHBaer paspexeeHHe 
bo BcacbiBaiomHX Tpy6onpoBOAax h Kopnycax OTKAioHeHHbix 
wacocoB.

BcacHBaioiiiHH Tpy6onpoBOA aoajkch 6biTb o6opyAo- 
Ban o6paTHHM KAanaHOM. MaAeiiuiaH HencnpaBHOCTb KAa- 
nana sarpyAHHeT nycK nacoca h aBTOMaTHsaiinio ero pa- 
6OTbI.

Ecah ypoBeHb boabi b HCTOHHHKe pacnoAOJKen hhjkc och 
Hacoca, TO inOCTOHHHblft 33AHB HaCOCa iMOKHO OCymeCTBHTb 
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Hpn noMonjn BaKyyM-KOTJia. BaKyyM-KOTeji (pnc. 18), 3a- 
jp ineHHbiH boao'H, npH nycKe onopo>KHHeTCH, h BBHAy pa3- 
joiTII AaBJieHHH Ha nOBepXHOCTH BOAOHCTOHHHKa H B BaKy- 
■M KoTJie BOAa no BcacbiBaiomeMy TpyfionpoBOAy 6yACT 
jn< rynaTb H3 BOAOHCTOHHHKa b BaKyyM-KOTeji.

TaKHM o6pa3OM, nacoc BcerAa 6yAeT HaxoAHTbca hoa 
IH 'ihbom h ero pa6oTa mojkct 6biTb jictko aBTOMaTH3HpoBa- 
iiii O6"beM BaKyyM-KOTJia npn BbicoTe BcacbiBaHHH 5 m 
II AiiaMeTpe BcaobiBaiomero Tpy6onpoBOAa 2, 3 h 4 AioiiMa 
4i|>iinHMaeTCfl cooTBeTCTBeHHo paBHbiM 20—30, 50—70 h 
100—120 a.

JIjisi paajiHHHbix ycJioBHH BOAO3a6opoB pa3pa6oTaiibi 
imioBbie npoeKTbi nacocHbix cTaHHHH, KOTopbie npn onpeAe- 

fllHIHOH npHBH3Ke K BOAOHCTOHHHKy MOTyT CAy>KHTb OCHO- 
■oft npH IipoeKTHpOBaHHH CHCTeM'bl CeAbCKOX03HHCTBeHHOTO 
H(>AOCHa6>KeHHH.

B 1968 r. BbinymeHbi THnoBbie npoeKTbi nacocHbix CTan- 
iuiii na Tpy6naTbix KOAOAnax, pa3pa6oTaHHbie HHCTHTyTOM 
• l'mipoBOAxo3» TIl-CB-650.

riOMHMO 3THX THHOBblX npOCKTOB, MOTyT 6bITb HCHOAb- 
innaHbi panee BbinymeHHbie THnoBbie npoeKTM FHnpocneii- 
rrpoeM, MocrnnpoTpaHCOM, yKprnnpOKOMMyHCTpoeM h 
l lllip0B0AX03OM, OAHaKO B 3T0M CAyHae Heo6xOAHMO <npo- 
IIOAHTb HeKOTOpyK) KoppeKTHpoBKy.

HacocHbie cTaniiHH na TpydnaTbix KOAOAHax MoryT 6biTb 
uojipcMHoro, HaseiMHoro h KOM^miHpOBaHHoro thiiob. Hpn 
ni.i6ope THna nacocHbix CTaHHHH h6o6xoahmo ynHTbiBaTb 
npnpoAHbie ycAOBHH. HacocHbie ct3hhhh cna6>KaioTCH CAe- 
AyiOfflHM TeXHOAOTHHeCKHM o6opyAOBaHHeM H npn6opaMH 
jijih yqeTa pacxoAa boabi:

1) AAH OAHHOHHblX HaCOCHblX CT3HII.HH, pa^OTaiOfflHX C 
uanopoM ne 6oAee 10 aru, AOA>i<na 6biTb npeAycMOTpena 
ycTanoBKa BOAOMepoB. ZIah rpynnoBbix nacocHbix ct3hhhh 
C TeAeynpaBAeHHeM ycTaHaBAHBaiOT cKopocTHbie pacxoAO- 
Mepbi c AHiJJMaHOMeTpaMH;

2) 3aABH>KKa AAH OTKAKffleHHH CKBa>KHH OT HaHOpHOTO 
noAOBOAa;

3) 3aABH>KKa aah oTBOAa BOAbi npH npoKaoKax CKBa- 
>K'HH h OT6opa boabi y ycTbH CKBa>KHH b nepeABH>KHbie eM- 
kocth;

4) BaHTys aah yAaAeHHH BO3Ayxa c 33abh>kkoh;
5) o6paTHbiii KAanan (npn noAane boabi HacocoM b pe- 

lepBHyio eMKocTb hah HanopHO-pasBOAHfflyio ceTb);
6) KpaH aah oT6opa npo6 boah;
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7) ypoBHeMep ajih HaSjnoAenHH AHHaMHHecKoro ypoBii i 
boabi b TpyfinaTOM kojioauc;

8) Apena>KHbiH nacoc ajih OTKamcn boam h3 noA3eMiibix 
KaMep;

9) odeasapajKHBaioman ycTanoBKa, ecjin ona Tpe6yeTcsi. 
B KajKAOM OTAejibHOM cjiynae cnocod o6e33apa>KHBaHHH n 
THH yCTaiiOBKH HpHHHMaiOTCH Ha OCHOBaHHH TeXHHK0-3K0- 
HOMHnecKHx pacqeTOB. Cnoco6 o6e33apa?KHBaHHH boahi 
npHHHMaeTcn inocjie corAacoBaHHH c opranaMH caHHTapHo- 
snHAeMHOAOTHqecKOH cjiy?K6bi. .Hah pnAa choco6ob o6e3- 
3apa>KHBaHHH pa3pa6oTanbi THnoBbie npoeKTbi.

ZIah nepHOAHnecKoro saMepa ypOBHH boabi BTpy6qaTOM 
KOAOAHe b HacocHoii CTaniiHH MOHTHpyeTCH cneiiHaAbHoe 
nneBiMaTHHecKoe ycTponcTBO, cocTomnee H3 BOSAyninoro 
Hacoca, pecHBepa h cncTeMbi B03AyxoBOAOB AHaMeTpoM 
10 mm c sanopHOH apMaTypoii h ManoMeTpoM. 3to ycTpoii- 
ctbo ycTaHaBAHBaeTCn na onopHoii ihahtc naA ycTbeBbiM 
naTpy6KOM, a MeTaAAHqecKan Tpy6a A«aMeTpoM 10 mm 
MOHTHpyeTCH OAHOBpeMeHHO C HaCOCOM H yKpenAIieTCH na 
BOAonoA'beMHbix Tpy6ax nacoca. Pa6oTa stoto ycTpoiicTBa 
ocHOBaHa na npHHiiHne BbiTecneHHH c>K3TbiM BO3AyxoM 
ctoa6h boabi b Tpy6Ke, onymeHHOH hhxc AHHaMHnecKoro 
ypoBHA boabi b Tpy6naTOM KOAOAUe. Tpy6Ka onycKaeTcn b 
CKBaxiHHy npHMepno Ha 5—10 m HH>Ke AHHaMHnecKoro 
ypoBHH. TAy6HHa ao CTaTHnecKoro ypoBHa onpeAeAaeTCH 
HameTaHHeM BO3Ayxa, KOTopbift BbiTecHHeT BOAy 113 Tpy^Kii. 
noKaisaHHe ManoMeTpa 6yAeT pacm ao Tex nop, noKa bch 
BOAa H3 Tpy6KH ne 6yAeT BbiTecHeHa. FIocAe stoto saxpbi- 
BaeTCH Kpan, h AOCTyn BOSAyxa npeKpamaeTCH. Snan rAy- 
6iiHy, na KOTopyio onymeHa b CKBaiKHHy Tpy6Ka, CHHTaH ot 
och ManoMeTpa, h inoKasanHe ManoMeTpa b MeTpax, onpe- 
AeAaeTCH TAy6nHa ao CTaTHHecKoro ypoBHH. Ona paB- 
HHCTCH pa3HOCTH paCCTOHHHH OT OCH MaHOMCTpa Ao KOHIia 
Tpy6KH h nOKasaiiHio ManoMerpa.

IIpH pa6oTe nacoca ypoBCHb boabi b cKBa/Kiine 6yAeT 
nOHHIKaTbCH H COOTBeTCTBCHHO 6yACT yMeHbHiaTbCH HOK33a- 
HHe MaHOMeTpa. IIocAe toto KaK ycTaHOBiiTCn AHHaMHnec- 
khh ypoBenb, noKasaHHe nwaHOMeTpa TaKiKe CTa6HAH3npy- 
eTca. Pa3Hima noKaaaHHii no ManoMeTpy npn CTaTHne- 
CKOM H AHHaMHHeCKOM ypOBHHX 6yA6T COOTBeTCTBOBaTb 
noHH/KeHHio ypoBHH BOAbi b cKBaiKHHe npn OTKaiKe. TAy- 
6nHa ao AHHaMHnecKoro ypoBHH onpeAeAHeTcn KaK cyMMa 
noKasanHH ao cTaTHuecKoro ypoBHH nnioc BenHHHHa n'o- 
HHHC6HHH.
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FIomhmo nHeBMaTnuecKoro ycTpoucTBa, ajih saMepu I 
ypOBHfl BOAbl B CKBajKHHe HOHOJIb3yiOTCfl SAeKTpOAHblO I 
JjaTHHKH B KOMHJieKTe CO BTOpHHHblM HpilSopOM.

OSihhh bha orojiosKa TpyfiuaToro KOJioAua noKasan ii;i 
piicyiiKe 52. repMeTH3aijH5i orojioBKa TpySuaToro koaoauh 
BBIHOAHHeTCH B COTBeTCTBHH C Tpe6OBaHHHMH CH 326—65 I 
Yajibi repMeTH3HpoBaHHoro orojioBKa aojipkhm nocTaBjiHTi. 
ch b KOMHJieKTe c HacocHbiM oSopyAOBaHHeM.

OnopHaa nJiHTa c kojichom coeAHHneTCH c ycTbeBbixi 
naTpySKOM.

HajiHHHe ycTbeBoro naTpy6Ka npeAoxpaHneT cKBa>KHiij)i 
ot nepeAaw BH6pau.HH nacocHoro arperaTa n yBejiHHH- 
BaeT ee cpoK cjiy>K6bi.

npH onpeAejieHHH aahhh BOAonoA'beMHbix Tpy6 neo6xo- 
AHMO ymiTbiBaTb, htq a-uh HacocoB 3HB4 AHHaMHHecKHii 
ypoBenb b Tpy6naT0fM kojioauc aoajkch 6biTb Bbime Bepx- 
Hero (JuiaHiia Kopnyca Hacoca ne Menee new na 0,5 m, ajih 
HacocoB 3LLB6—1,0 m, aah hbcocob 3LI,B8—2 m, aah naco- 
cob 3LLB10—3 m h 3LJB12—4 m.

FepMeTH3anHH orojioBKa Tpy6>iaToro KojioAiia ocymecT- 
BJineTca pe3HHOBOft inpoKJiaAKOH Mexmy onopHoii hjihtoh 
h (JijiaHAeM ycTbeBoro naTpyOKa, a TaKxce ynjiOTHHTeabHbi- 
mh cajibHHKaMH THna y51 b onopHoii njiHTe aah Ka6ejin, 
npoBOAOB abthhkob h Tpy6KH AJifl saMepa ypoBHH boabi.

Otojiobok cKBa>KHHbi h 3aABH>KKa paciiojiaraioTcn B HOA- 
seMHbix Kpyrjibix KaMepax AnaMeTpoM 1,5 hjih 2,0 m hjih 
b naBHjibone.

JJah noA3eMHbix Hacocnbix CTaHHHii bch annapaTypa yn- 
paBjieHHH pasMemaeTcH b yrenAeHH'OM HiKatJiy HapyjKHoii 
ycTanoBKH. ZLjui o6eoneHeHHH HOpMajibHOH pa6o™ annapa- 
Typbi aBTOMaTHKH b snMHee BpeMii npeAycMaTpHBaeTcn ee 
oOorpeB. OcBemeHMe KaMepbi HacocHoii CTaHijHH BBHAy no- 
BbimeHHoii onacHOCTH aojijkho ocymecTBAHTbca ot hctohhh- 
kob HanpaiKeHHeM 12 b.

LloAseMHbie KaMepbi nacocHbix CTaHHnii BbinoAHHioTCH 
H3 yHHljlHHHpOBaHHblX c6opHbIX >Kejie3o6eTOHHbIX H3ACAHH, 
MOHOJ1HTHOTO 6eTOHa H KHpnHHa. LLpH H3AHHHH TpyHTOBblX 
boa OTMeTKy nojia KaMep cjieAyeT npHHHMaTb na 0,5 m bm- 
ine ypoBHH rpyHTOBbix boa-

BbicTynaiomaji HaA noBepxHOCTbio 3cmjih nacTb KaMepbi 
o6cbinaeTca MecTHbiM rpyHTOM, a csepxy noKpbiBaeTca cjio- 
eM 200 mm H3 BOAOHenpOHHnaeMoro rpyHTa. Otkocbi nacbi- 
nn noKpbiBaioTCH AepnoiM. Ham oTBOAa inoBepxHOCTHbix boa 
yCTpaHBaiOTCH CTOHHbie KaHaBbl.
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/Iah yAajiemiH boam H3 KaMep npeAycMaTpHBaeTCH yc- 
imioBKa nacoca ICU,B-1,5M c aBTOMaranecKHM ynpaBJie- 
iiiicm. ABTOMaranecKoe ynpaBjieHHe ApenaiKHbiM nacocoM 
llpll MaKCHMajIbHOM, MHHHiMHAbHOM H aBapHHHOM ypOBHHX 
HOAbi ocymecrajiHeT peryjiHTop — cnrHaAHsaTop ypoBHH 
»PCY-2, AaraHKH KOToporo ycranaBAHBaiOTCH b KaMepe na 

riieilHaAbHOH nOAcraBKe. PaccTOHHHe Me>KAy KaMepaMH 
lipillIHMaeTCH HCXOAH IH3 HpHMblX yHaCTKOB AO H nocAe BO- 
AOMepa hah AHaiJipanMbi.

naBHAbOHbl HaCOCHblX CTaHIJHfi COOpyXiaiOT H3 KHpHHHa 
pa3MepaMH b nnane 3x3; 3X4; 3x5 h 3x6 BbicoTofi 3 m. 
.VpoBeHb rpyHTOBblX BOA AOAIKeH 6'bITb HHIKe HOAOLUBbl 
(pyHAaiMeHra. Ha Kpbime naBHAbona npeAycMaTpHBaeTCH 
JIIOK AAA MOHTaJK'HblX H A6MOHTa>KHbIX pafiOT.

Ho KAHMaTHHeCKHM yCAOBHHM TOALUHHa CTCH H yTCHAH- 
TCAH KpOBAli ,3AaiIHH OnpeAeAHCTCH AAH paCHCTHblX 3HMHHX 
TeMnepaTyp: -20°C (TOAinHHa ctch 380 mm, yTenAHTeAH 
80 mm), — 30°C (TOAHiHiia CTen 380 mm, yTenAHTeAH 
100 mm), —40°C (TOAmiiHa ctch 510 mm, yTenAiiTeAn 
120 mm). 3AeKTpocHa6>KeHHe nacocHbix craHiiHfi moiiiho- 
CTblO AO 65 K6T OCymeCTBAHeTCH TpeMH cnoco6aMH.

1. OAHHOHHOfi HaCOCHO'ft CTaHIIHeft OCymeCTBAHeTCH OT 
6AH7Kafimefi TpancijiopMaTopHofi noAcrauiiHH 35/6—10 kb 
HAH 110/6—10 K6 no AHHHH HanpHJKeHHH 6—10 KB. B 3TOM 
CAyuae y HacocHofi craHHHH coopyiKaeTCH noHHBHTeAbHan 
KOMinaKraaH TpaH«|)opMaTopHaH HOAcraHiiHH rana KTll

6—10
K6 MhHCKOTO 3AeKTp0TeXHHHeCK0r0 33B0Aa.

2. Ot ahhhh inepeAauH HanpHxeHHeM 35 kb. B stom 
CAyuae y Hacocnbix craHiiHfi c 3AeKTpoABHraTeAHMH 32 h 
45 kbt coopyxiaeTCH noHH3HTeAbHan KOMnaKTHan Tpanc- 
(jjopMaTopHan noAcraHHHH rana KTn 100/35 nanpnzKeHHeM 
35/0,4 kb Mhhckoto aAeKTpoTexHimecKoro 3aBOAa, a y tia- 
COCHOft CTaHHHH C SAeKTpOABHraTeAeM MOHIHOCTbK) 65 K6T 
coopyxaeTCH c6opHan TpaHc^opMaTopnaH noAcraHHHH 
35/0,4 kb MouiHOCTbio 160 Kea na AepeBHHHoft onope (iio 
THnoBOMy npoeKTy T-504—64 BHHHHceAbaAeKTpo).

3. Ot pacnoAo>KeHHoft b6ah3h TpaHc^opMaTopnoH hoa- 
craHHiiH HanpnxieHHeM 0,4/0,23 kb. npn stom hhk3khx 
TpanccjiopMaTopHbix noAcra.HU.Hft npn Hacocnbix ct3hhhhx 
coopyjKara ne Tpe6yeTCH.

Moihhocth TpaHC(j)opMaTopoB, ycranaBAHBaeMbix ua 
KFIT, inpeAycMOTpeuHbix 1-ii n 2-ft cxeMaMH SAeKTpocHa6- 
IKeHIIH HaCOCHblX CraHIIHH, Bbl6npaiOTCH B 3aBIICIIMOCTH

11 B. M. ycaKOBCKiift 161



Phc. 53. IloA3eMHaa HacocHaa CTanuHH na TpyfiHaTOM KOJioaiie:
1 — nacoc; 2 — Bo.lono.ai.eMHi.ie Tpy6bi; 3 — ycibeBoii naapy6oK; < —Kpan; 5 — aa- 
ABHJKKa; 6 — BaHTys; 7 — TpydonpoBOA; 8 — uiKati); 9 — ycTpoficTBO juih 3QMepa 
ypoBHn; 10 — ApenajKHbifi Hacoc; 11 — otboa; 12 — AH^MaHOMeTp; 13 — odpaTiibiii 

KJianan; 14 — 3a£BH>KKa.

ot pacneTHoft moihhocth HacocHofi cTaniiHH (BKJiionaH co6- 
CTBeHHbie Hy>KAbl) HpH yCJIOBHH IiaAeHHH HanpHJKCHHH AO 
20% npH nycKe norpy>KHoro arperaTa. TexHiniecKiie Aan- 
Hbie cepHHHbix pacnpe^ejiHTejibiibix noACTaHiinft npiiBeAeHbi 
b TaSjiHixe 22.

Ha pncyHKe 53 noKaaan BapnaHT no,u.3eMHoft HacocHofi 
CTaHHHH, pacnojioxreHHofi b cyxnx rpyHTax c KaMepaMH, 
o6opy£OBaHHbiMH HacocaMH 3LJB4 hjiii 3H,B6. B nepBofi 
KaMepe AHaweTpoM 1,5 m pacnojiaraeTCH orojioBOK Tpy6na- 
Toro KOJioAHa. B kojioach na BOAOiioA'teMHbix Tpy6ax 2 
onymen norpyjKHoft nacoc 1. Kojiohhh BOAonoA'beMiibix 
Tpy6 coeAHHneTCH c onopnoft hjihtoh (pnc- 52), KOTopan 
onnpaeTCH na ycTbesoft narpy6oK 3.

Ha onopHofi hjihtc cMOHTHpoBano ycTpoftcTBO 9 ajih 3a- 
Mepa ypoBHH boahi b KOJiOAfte. B KOJieno onopnofi hjihtbi
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Phc. 54. CxeMa HaaeMHoft 
HaCOCHOft CTaHUHH H3 Tpy6- 

qaTOM KOJiOALie:
/, 2 — nacoc h BOAonoA'beMHbie 
Tpydbi; 3, 4 — ycTbeBoft naTpy. 
6ok h onopHaa njiHTa; 5, 6 — 3a- 
ABH>KKa h BaHTya; 7 — nanopHbiii 
TpydonpoBOA; 8 — niKail) CTamjHH 
ynpaBJieHHH; 9, 10 — 3aABH>KKa; 
11 — o6paTHbiii KJianan; 12 — 
npo6KOBbift Kpan; 13 — BOAOMep; 
14 — yCTpOftCTBO AJIH H3MepeHHH 

ypOBHH.

BBepTMBaeTCH naTpy6oK, n 
KOHU,e KOToporo ycTaHaBjiHBa 
eTCfl TpexxoAOBofi Kpan 4 c Ma 
HOMeTpoM. 3a kojichom ycra- 
HaBjiHBaeTCfl BepTHKajibHbiii 
OTBOA, Ha OTBOfle CMOHTHpO- 
Bana 3a#BH>KKa 5 h 3a Heii 
BaHTys 6. Jlajiee na nanop- 
hom Tpy6onpoBO£e HMeeTcn 
OTBOA C 33ABHJKK0H 11. He- 
pe3 3T0T OTBOA HpOH3BOAHTCfl 
ot6op boabi npn npo6nbix 
oTKanKax, a t3k>kc no npn- 
COeAHHCHHOMy TH^KOMy LUAaH- 
ry HanoJineHHe nepeABHiKHbix 
eMKOCTeii HenocpeACTBeHHo y 
HaCOCHOH CTaHHHH. Bfl BTO- 
pOM KOAOAHe ycTanaBAHBaeT- 
cfl BOAOMep BB-50 hah 
yBT-50. B cAyqae ahct3hhh- 
ohhofo ynpaBAeHHH HecKOAb- 
KHMH CKBaiKHHaMH BMCCTO 
BOAOMepa ycTanaBAHBaeTCfl 
AHtJiMaHOMeTp 12. B stom >Ke 
KOAOAHe Ha oTBOAe ot nanop- 
hoto Tpy6onpoBOAa ycTaHaB- 
AHBaeTCfl cnycKHofi npo^KO- 
Bbiii Kpan. JJaAee Ha Hanop- 
hom Tpy6onpoBOAe ycTanoB- 
Aen o6paTHbiH KAanan 13 h 
33ABH>KKa 14. JjAfl OTKaHKH 
rpyHTOBbix boa b nepBoii Ka- 
Mepe ycTaHOBAen ApenaxHbiii 
nacoc 10 MapKH ICIJ,B-1,5M. 
Otboa Apena>KHOH boabi ocy- 
mecTBAfleTCfl no Tpy6onpoBO- 
Ay 7. JlAfl c6opa rpyHTOBoft

BOAbi nepBafl KaMepa coeAHHfleTCfl co BTopoii caMOTen- 
HOH AHHHeft. O6e KaMepbl HMeiOT eCTeCTBeHHyiO BblTfllKHyiO 
BeHTHAfliiHio. CTaHHHfl ynpaBAeHHfl pacnoAaraeTCfl na no- 
BepxHOCTH b mKaijiy ynpaBAeHHfl 8. CoeAHHenHe ct3hhhh 
ynpaBAeHiifl c Ka6eAeM nacoca ocymecTBAfleTca ah6o Ka6e- 
acm c 6poHHpoBaHHoft onAeTKoft, ah6o Ka6eAeM, npoAO- 
>KeHHbIM B Tpy6e.
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Ha pncyHKe 54 noKaaan BapnaHT cxeMti — naa&MHoii 
HacocHoii CTaimmi c nacocoM 3HB6. HpiiHHToe ooopyaoBa 
nne aHajiorHnHo odopyAOBanino noA3eMHoii uacociioii cran- 
uhh, paccMOTpeHHOii Bbime. Homiimo npiiBeAeiiHbix na pn- 
cyHKax 53 h 54 noA3eMHoft n naseMHoii nacociibix cTaHnnii, 
ycTpaiiBaiOTCH KOMfiiiHiipoBaHHbie nacociibie craHHHH, b ko- 
ropbix BOAOMepiibiii yacji pacnojiaraeTca b KaMepe, a oro- 
JIOBOK CKBa>KHHbI — B IiaBHJIbOHe. FIpiI HCHOJIb3OBaiIHII 
ycTanoBOK ajih oSeasapaJKH'BaHHH boahi npHMeiTHiorcH no- 
BepXHOCTHbie H KOMdHHHpOBaHHble HaCOCHbie CTaHHHH.

B TaSjiHue 23 inpHBeAena ctohmocth nacocHbix CTaHijHii 
na TpySqaTbix KOJiOAHax no AaHHbiM PHiipOBOAXoaa. H3 3T0ii 
TaSjiHiibi bhaho, hto noAseMHbie Hacocnbie ct3hu.hh hmciot 
MeHbHiyiO CTOHMOCTb CTpOHTejIbHOIT HaCTLI, UeM HaaeMHbie. 
OAHaKO pacnojioTKeHHe cpeACTB aBTOMaTH3au,HH Ha noBepx- 
HOCTH 36MJIH B CneiTHaJIbHOM LHKa^Jy npHBOAHT K HOBblHie- 
HHK) CTOHMOCTH HOA;3eMHOft HaCOCHOH CT3HUHH HO CpaBHe- 
hhk) c HaaeMHOii npiiMepHo na 15—20%. ywHTbiBaa 
nepexoA b SjiHxcaiimHe roAbi na ycTpoiicTBa cpeACTB aBTo- 
M3TH3aHHH C SeCKOHTaKTHblMH SJieMCHTaMH, 3TH AOHOJIHH- 
TejibHbie pacxoABi 6yAyT 3HaiiHTejibHo CHHxteHbi. TaKzKe ne- 
oSxOAHMO yUHTblBaTb, HTO HOA3eMHbIC HaCOCHbie CT3HU.HH 
H03BOJI5HOT 60Jiee IHHpOKO npHMCHHTb HepeABHJKHbie KpaHbl 
npH MOHTax<e h AeMOHTaxce o6opyAOBaHHH.

A-UH LiaCOCHblX CTaHHHH C nOTpyXHblM UeHTpo6e>KHbIM 
H3C0C0M H HHeBMaTHlieCKHM KOTAOM, COTJiaCHO THHOBblM 
npoeKTaM THnpoBOAxosa, o^opyAOBanne pa3MemaeTCH b 
AByx KaMepax noA3eMHoro THna. B nepBoii KaMepe paono- 
jiaraeTCH ofojiobok CKBa>KHHbi, o6opyAOBaHHbiii auaAorHHHO 
cxeMe na pncyHKe 53, a bo BTopoii KaMepe pacnonaraeTca 
BOAO-BO3AyHIHblH KOTCA. CymeCTByiOT T3K>Ke npoeKTbl na- 
cocHbix CTaHUHii noA3eMHoro h naseMHoro thhob, b koto- 
pbix OTOJIOBOK CKBa>KHHbI H KOTCA COBMeilieHbl B OAHOM Ha- 
BHAbone hah KaMepe.

TaK, 6ecKOHTaKTHan cTaHiiiiH ynpaBAeiiHH THna 
III3T 5801 ne Tpe6yeT cneiiHaAbHoro mKaiJia h npeAHa- 
3HaqeHa aah pa6oTbi npn TeMnepaType OKpy^Kaioineii cpe- 
Abi ot —40°C ao +40°C npn OTHOcHTeAbHoii ba3>khocth 
BO3Ayxa ao 90% npH TeMiiepaType +20°C.

Ha pHcyHKe 52 inpHBeAen o6hihh bha o6opyAOBauHH 
oroAOBKa Tpy6uaToro koaoaha c ycAOBHbiM AHaMerpoM 
npoxoAa ot 100 ao 300 .waz, pa3pa6oTaHHbiii runpoBOAXo- 
3om. HaH6oAee xapaKTepHbie pa3Mepbi ycTbeBoro narpy6- 
Ka h onopHoft n-AHTbi c KOAenoM Aaubi b ra^AHuax 24 h 25.
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T a 6 ji h u a 24

TpySnaTbie kojioaubi Dy d,
MM

4,
MM

A,
MM

B,
MM

100, 150 273 425 300 250
200, 250, 300 426 575 450 400

T a 6 ji h ix a 25

<y
2 6

-4 2
Bo;i1ono/ni>eMiibie Tpy6bi £ x -4

og* Q Q Q Q Q Q

48X4-4
I OCT 633—63 
50x5-4
l OCT 633—63 
89X6,5-4

50 160 125 102 60 125 210 125 16

1OCT 633—63 80 195 110 138 89 160 360 150 16
H4X7-4
I OCT 633—63 100 215 180 158 114 180 360 200 16
I68X8-4
TOCT 632—64
178X8-4
TOCT 632—64

280 240 212 165 250 360 250 20150

Ha nacocHbix CTaHUrfnx npHMeHiieTCfl pasjiHHHafl apMa- 
Typa. Ochobhhmh THnaMH aanopnoH apMaTypbi hbjihiotch: 
33ABH7KKH, BeHTHJIH H KpaHbl. B 33ABH>KKaX H BCHTHJIHX 
hotok nepeKpbiBaeTCfl npn nocTyna'rejibHOM inepeMemeHHH 
noABH/KHOH qacTH saTBopa nepneHAHKyJiflpHo (3aABii>KKH) 
hjih napajiJiejibHO (bchthjih) HanpaBjienHio noTOKa. B Kpa- 
nax nepeKpbiTHe noTOKa ocymecTBjineTcn npn BpameHHH 
iioabhjkhoh nacTH saTBopa oTiiocHTejibHo och, nepineHAH- 
KyjiflpHoii HanpaBjiennio nOTOKa.

3aABH>KKH pa3JiHHaiOT AByx thhob: KJiHHOBbie (innfiep- 
Hbie) ii napajuiejibHbie. KjiHHOBbie 33Abh>kkh hmciot moho- 
JIHTHblH A.HCK, a y IiapaJIJiejlbHblX AHCK COCTOHT H3 AByX 
uacTeH. KJiHHOBan 3aABH>KKa coctoht H3 Kopnyca, KpbmiKH, 
3anopHoro AHCKa (iHH(5epa) c SpoHSOBbiMii KOJibuaMii, CTep- 
>KHfl C BHHTOBOH Hape3KOII — HIHHHAeAfl h cajibHiiKa. Bjia- 
roAapa kjihhobhahoh (|)opMe inonepenHoro iceneHiHfl innde- 
pa c 6poH3OBbiMii KOJibuaMH ofiecneHiiBaeTCii repMeTHH- 
nocTb nepeKpbiTiifl Tpy6onpoBO.ua.

TexHHHecKiie Aaniibie kjihhobhx 3aABii>KeK npiiBeAeHbi 
b Ta6jiiiii.e 26.

B napajuieflbnoft 3a,TBH>KKe sanopHoe ycTpoiiCTBO coc- 
TOIIT 113 AByX AHCKOB, B KOTOpbie BHpeCCOBaiibl IiapaJlJiejIb-
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a < • i h

TexnHMecKHe AanHbie kjihhobmx sajiBH/KeK

OCHOBHbie 
pasMepbi

YCJIOBHblH npOXOA MM

50 80 100 150 200 250 300 350

Ajimia, AtAt 150 170 190 250 290 330 370 410
BblCOTa, MM 340 415 510 685 857 1065 1255 1430
Bec, kz 16 25 39 75 126 174 244 328

Hbie 6poH'3OBbie KOAbiia. npn BpameHHH MaxoBHKa n.....
Aejib noAHHMaeTCH hjih onycKaeTca. Hpn onycKaHHii . ......
Aejia ao npenejibHoro hojiojkchhh hoa AeficTBHeM kjiiih i h 
Ahckh npoHcxoAHT npHHcaTHe hx k Kopnycy. B saABii ' '<< 
Tnna «MocKBa» HMeeTCH abohhoh kjihh. BepxiiHH kaiih iipi 
onycKaHHH ckoabsht no HHiKiieMy KAHny, hto o6ecne<iiin k 
paBHOMepnoe npn>KaTHe ahckob mn6epa k Kopnycy in| 
BHJKKH.

TexHHaecKHe AaHHbie napaAAeAbHbix saABHnceK ..... |
«MocKBa» npHBeAenbi b Ta6AHu,e 27, a napaAAeAbHM< i* 
ABHMeK na AaBAeiiHe ao 10 kzc/cm2 (no TOCT 8437 6 H 4 
b Ta^AHiie 28.

T a 6 ji ti 'i • ■
TexHHqecKHe naHHbie napajijiejibHbix oajiBmKCK Tnna «Mockiiu-

AHBMeTp 3aABH>KK.II, 
MM

OcHOBHbie pa3Mepbi,
M M

BoJITbl

li" ,

AJiHHa Bbicora IHT.
jjnaMeTp 

b .nioftMax

50 250 332 4 5/8
100 300 493 8 5/8
150 350 591 8 3/4
200 400 739 8 3/4 |li0,0

3aABH>KKH 60AbIHHX AHAMeTpOB o6opyAyK>TCH 3ACI > |"' 
npHBOAOM HAH THApOnpHBOAOM AAH HX OTKpblTHH H 31" I"' 
THH. y 3THX ’3aABH>KeK HMeeTCH T3K>Ke pyHHOH H|>llll"l 
JJaH BbipaBHHBHHHH AaBACHHH C 06eHX CTOpOH B 60AI.IIIH' 
3aABH>KKax (AHaMeTpoM 300—400 mm) c pyHHbiM npnii" i" i 
ycTpaHBaioTCH o6BOAHbie Tpy6bi c 3aABH>Ki<aMH .. ....................
aMeTpa. 33abh>kkh BbinycKaiOTCH na AaBAeHHH 2,5; 6,0, I" 
16; 25; 40; 64 aru.
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T a 6 n h u a 28
TexHHMecKHe naHHbie napajuiejibHMX aajiBHJKeK na 

AaBJieHHe »o 10 kcc/c-m2

3 CJIOBHblft
DiOXOfl, MM

Paawepbi, mm

Bec, kzjyiHHa 
mokaY 

(JijiaHHaMH

Bbicora co mriHH/ieJieM
AH3MeTp

MaXOBHKaBbl^BHHy- 
TblH onyiiieHHbiH

1 2 3 4 5 6

50 180 350 294 160 18,4
80 210 438 350 160 32,5

100 230 517 410 200 41,5
125 255 630 496 240 60
150 280 715 558 240 73
200 330 897 690 280 125
250 450 1084 825 320 185
300 500 1265 955 360 260
350 550 1490 1127 400 350
400 600 1660 1248 500 490

BeHTiwiH HMeiOT (JiJiaHHeBoe hjih pe3b6oBoe coeAiiHeHHH 
laMeTpoM ot 15 ao 80 mm. HasHaneHHe hx anaAorHnno 
ABHHiKaM. Hpn yCTaHOBKe BeHTHJIH Heo6xOAHMO yHHTBI- 

aTb HanpaBneHHe noTOKa TaK, hto6m BOAa mpoTeKaAa ne- 
ea Hero ciiH3y BBepx. Bchthjih npHMeHHiOTCH b BOAonpo- 
oahbix ceTHX c AaBjieHHeM ao 10 aTU.

B Tpy6onpoBOAHoft apMaType ajih BOAocHa6>KeHHH Bce 
ojibmee npHMeneHHe hhxoaht Kpaiibi— sto o6bHCHHeTCH 
X KOMHaKTHOCTblO H CpaBHHTCAbHO He6ojIbHIHM BeCOM.

B Ta6AHii,e 29 jipHBeAeHbi pa3Mepbi h Bec qyryHHoii 
pMaTypbi pa3Hbix thhob na Aa'BAeHHe 10 aTti.

T a 6 ji n u a 29

Ycjiob-
CTpOHTeJIbHan ^JIHHa,

MM
BblCOTa OT OCH Bec, ksTpyoonpoBo/ia MM

npoxoA,
MM Kpan

33ABHJK-
Ka

BCH-
THJIb Kpan sa-

ABHJKKa
B6H- 
THJIb KpaH 33-

ABH5KK3
Bea- 
THJIb

50 170 180 200 165 350 210 10,8 18,4 10,8
80 250 210 310 225 438 329 22,5 32,5 30,0

100 300 230 350 283 517 390 28,6 41,5 45,0

ripH Bbi6ope Tpy6onpOBOAHOii apiMaTypbi paBAHnaiOT 
ycAOBiioe, pa6onee h npo6noe AaBAeniiH. Pa6onee AaBAeHHe
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Ppaj npn 3a,iaiiHoA TeMneparype iipnpaBHHBcaeTCii k Aaij.i< - 
HHIO >KHAKOCTII IipH HOp,Ma.1bHOH TOM'fiepaTVP<' — yCAOBHOM\ 
AaB.iemno Py. Ilpn TOMnepaType ot 0 ,io 1U>O°C Pvac,=l\ 
ripoOnoe AaBJiemie, cooTBeTCTByiomee AaBJien iho nciibiTaiiiri 
apMarypbi.

npOMblHIJieHHOCTblO BblliyCKaiOTCH KOIIH'I tCCKIle 3aABH>K 
kh. Ohh HMeiOT cjiejiyiomHe o6o3iiaHeHmi: 32 m 701 Bp, 32 >i 
701 h>k, 32 m 902 Bp n 32 ii 902 h>k (32 — aaiBop; »i— Kop 
inyc H3 ceporo nyryna; 7 — THAponpiiBOA; 9-----ajieKTponpn
boa; 01 h 02 — o6o3iiaqeiiHe (pHrypbi; Bp — yn.iOTHHTe.ni> 
HOe KOAbII.0 npo6KH 113 JiaTyHH; H>K — KOJIbH,o 113 KHCAOTO 
ynopHoii CTajin).

JJjih npeAoxpaneHHH nacoca h apMaTypw OT o6paTHOro 
ABHXeilHH BOAbl yCT3HaB.1HBaiOTCH 06paTHbie KJiaiiaiibl. 06 
paTHbifi KJianaii nponycicaeT BOAy tojibko b o,thom HanpaB 
JieHHH H aBTOMaTHHeCKH 3aKpbIBaeTCH npH AI3H7K6HHH BOAbl 
K Hacocy. npH 6bICTp»M 3aKpbITHH oOpaTHoro KAanana MO- 
>kct BO3HiiKiiyTb iHApaBjnmecKiiii yjap. /Ijisi yMeHbuienmi 
BejuiMHHbi iicpeiiaAa AaBJiemifl ycTanaBJiiiB aioTcn npeAo 
xpamiTOJibHbie KJianaiibi, racHTemi riiApaBJiHMecKoro yAapa 
ii inpnciioco6jieHmi ajih MeAJiemioro 3aKpbi-rmi o6paTHbix 
KjianaHOB. OcnoBHbie pa3Mepbi h Bec nyryHHbix n CTaJibiibix 
noBopoTiibix KJianaHOB npiiBeACHbi b Ta6.imie 30.

T a 6 ji ii u. a 30

TexHM'iecKwe AaiiHbie noBOpOTHbix KjianaitoB

PasMepM, mm

Ycjiob- 
Hblft 

npoxofl, 
ww AJiHHa

BbicoTa ot ocn KJianana

AO BCpxa ao HHsa

AonycTiiMoe
AaBJieHwe KZClCM.-

Bec, kz

50
70
80

100
125
150
200

230 
290 
310 
350 
400 
480 
500

140 
160 
175 
185 
210 
240 
270

130
205
222
245
300
322 
385

15
23
35
42
67
82

110

npH nepenaAax AaBAeHHa H3 boabi BbiAejineTcn BO3Ayx. 
Bo3Ayx noAcacbiBaeTCH Tai<>Ke b HenjioTHOCTH Tpy6onpo- 
BOAa h CKanjiHBaeTCH b B03Bbiniemibix TO'iKax Tpy6onpoBO- 
AOB, o6pa3y>i BOSAymHbie MeniKH. Bo3AyniHbie MeuiKH chh- 
>KaiOT noAauy h Bbi3biBaiOT HeHcnpaBnocTii b ccth. Ajih bhi- 
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riyci<a Bosayxa H3 Tpy6onpoBOAa b B03BbinieHHbix tohksx 
yeraHaBJIHBaiOT BaHTySbl. OcHOBHbl'MH AeTajIHMH <BaHTy30B 
hbjihiotch: Kopnyc, map, Kjianan n otboahoh naTpydoK. 
Bo3Ayx h3 Tpy6onpoBOAa nocTynaer b Kopnyc BaHTysa h 
CKanjiHBaeTCH b BepxneH nacTH. IIpH HanoAiieHHH Kopnyca 
BO3AyxoM ypoBeHb boam 6yAeT CHHX<aTbCH h map onycTHT- 
<’H. IUap iMoxceT 6biTb CTeKJiHHHbiM, HJiacTMaccoBbiM, Aepe- 
HflHHblM HJIH o6pe3HHCHHbIM. CTeKAflHHblfi Hiap 33KAK>liaeT^ 
Cfl b 6poii3OByio ceTKy. Ilpn onycKaHiui map oTKpbiBaei' 
KjianaH, n BO3Ayx nepea otboahoh naTpy6oK yAaJiaeTCH b 
aTMOccjiepy. Flocjie stoto ypoBenb boabi noAHHMaeTCfl, h 
map saKpoeT Kjianan. npoMbimJieHHOCTbio BbinycKaioTCH 
BaHTy3bi BMT-50 h BMT-100 c AnaMeTpoM npncoeAHHH- 
reAbHoro narpyOKa 50 h 100 mm, paccnHTaHHbie na pa6onee 
AaBJieHHe 10 kzc/cm2.

Ila BOAOiipoBOAax 6ojibiHoro AnaMerpa npn 6biCTpoM 
OnopO>KHGHHH BO3HHKaeT nOHHTKeHHOe AHBJieHHe, h hoa Aefi- 
cTBiieM BHemHHx riarpysoK mo/KCt hpohsohth cnAiomHBaHHe 
Tpy6onpoBOAa. Ajih npeAOxpaneHHH Tpy6oinpoBOAa b sthx 
CAynaflx ycTanaBAHBaiOT BaHTysbi ajih BnycKa BO3Ayxa. 
BaHTy3bi ajih BnycKa BO3Ayxa hmciot KAanaii c npoTHBOBe- 
com. ripn noiiHJKeiiHH AaBAeHHH b Tpy6onpoBOAe hoa Aefi- 
CTBiieM aTMociJiepHoro AaBAeHiifl npeoAOAeBaeTca AeiicTBHe 
upOTHBOBeca, h BO3Ayx nocTynaeT b Tpy6onpoBOA. Hpn 3a- 
uioAHenHH Tpy6onpoBOAa boaoii B03Ayx BbinycKaercfl BaH- 
Ty3OM.

B BOAonpoBOAiibix CHCTeMax c BOAonanopHofi 6amnefi iiah 
6aKOM AaBAenne b Tpy6onpoBOAax pa3B0AHiHefi ce™ npaK- 
THHeCKH HOCTOHHHO, HTO 6AarOHpHflTHO BAHflCT Ha pa^OTy 
BOAOpa36opHbix npn6opoB. B BOAonpoBOAHbix cHCTeMax c 
BOAO-BO3AyniHbIM KOTAOM AaBACHHe 'B BOAOBOAS MCHfleTCSI B 
3HaflHTeAbHbIX HpeACAaX, 'ITO OTpHH,aTCAbHO BAHflCT Ha BO- 
AonpoBOAnyio ceTb. JJah noAAepxKaHHH nocTOHHHoro AaBjie- 
iuifl na BOAOBOAe 3a B0A0-B03AymHbiM kotaom peKOMeHAy- 
eTcn ycTanaBAHBaTb peryAflTopbi AaBAeiiHH.

IIpocTM h yAOOHbi b 3KcnAyaTanHH peryjiHTopbi AaBAe- 
iihh npHMoro AeficTBiiH c pasrpyrKeHHbiM KAajianoM. 3th 
peryAflTopbi TMna 25h10h>k coctoat H3 AByxceAejibHoro 
KAanana, toaobkh peryAflTopa c SAacTHHHofi MeM6panofi, 
KOTopan coeAHHaeTCfl co ihtokom, h pbinara c rpysaMH. 
IIpH HOBbimeHHH Hanopa b ceTH ea peryAflropoM BO3pa- 
cTaeT Hanop h b KaMepe naA MeM6panofi. MeM6pana nporii- 
6aeTCfl BHH3 h nepe3 ihtok nepeKpbiBaeT KAanaH, tcm caMbiiM 
yBeAHHiiBafl rHApaBAHnecKoe conpoTHBAenHe h BoccTa- 
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HaBjiHBafl nanop ao saAaHHoro. Ecjih nanop b ccth 3a pery- 
JIHTOpOM lnOHH3HJIICH, TO HpOHCXOAHT oSpaTHOe ACHCTBHe 
peryAHTopa. TexHHnecKHe AaHHbie peryjiHTopoB THna 25 'i 
10h?k «nocne ce6n» npHBeAenbi b Ta6AHii.e 31.

TexHHqecKHe aaHHbie peryjiHTOpOB THna 25h10h>k

T a 6 ji h u a 31

AnaMeTp 
ycjiOBHOro 

npoxojja, 
MM

CTpOHTejIb-
JJJIHHa, 

MM

BblCOTa OT TOJIOBKH 
peryjiHTopa #o och 

Tpy6onpoBO.ua, mm

Bec, 
KZ

MaKCHMajibHoe paccTOHHHe 
Afl MecTa npncoeAHHeHHH 
HMnyjibCHOft Tpy6KH, mm

50 230 568 42 500
80 310 601 76 800

100 350 612 81 1000
150 440 661 138 1500

KoHTponbHO-M3MepMrenbHbie npw6opbi 
HacOCHblX CTaHL^MM

JIjIH H3MepeHHH AaBAeHHH H pa.3pH>KeHHH npHMeHHIOT- 
ca ManoMeTpbi, BaKyyMMeTpbi h MOHOBaKyyMMeTpbi. Ilo 
npHHHHny AeficTBHH npnSopbi aah H3MepeHHH AaBAeHHH Ae- 
JIHTCH Ha XHAKOCTHbie, Hpy>KHHHbIe h nopHiHeBbie. KJiacc 
tohhocth npn6opoB onpeAeJiHeTCH bcahhhhoh AonycTHMofi 
norpeniHOCTH b H3MepeHHH, KOTopan BbipaiKaeTcn b npon,eH- 
Tax ot npeAeAbHoro sHaieHHn niKaAbi. Ha nacocHbix cTan- 
HHHX npHMeHHIOTCH HOHTH HCKAIOHHTeAbHO npyiKHHHbie M3- 
HOMeTpbl. HpHHHHn AeiiCTBHH HpyJKHHHOTO ManoMeTpa oc- 
HOBan na H3MeHeHHH 4>opMbi Tpy6naTofi npyiKHHbi hoa 
AaBAeHHeM H3MepneMofi cpeAW. MaHOMeTp coctoht H3 
Tpy6naTOH npyjKHHH, KOHeii KOTopoii BnaHH b AepiKaTCAb. 
ZlepxaTeAb OKaiiHHBaeTicn HiTyuepoM, KOTOpbiM MaHOMeTp 
npHCOeAHHHeTCH K HCTOHHHKy AaBACHHH. B BepXHeft naCTH 
AepjKaTeAH HMeeTCH nepeAaTOHHbiH MexannsM, npn homohih 
KOToporo ynpyran Ae^opManHn Tpy6qaToii npyiKHHbi nepe- 
AaeTcn CTpeAKe, KOTopan yKaabiBaeT AaBAeniie na HiKaAe.

ycTponcTBO BanyyMMeTpa anaAorHHHO ycTpoiicTBy Ma- 
HOMeTpa, ho npyiKHHa BaKyyMMeTpa noA AeficTBHeM arMo- 
ciJiepHoro AaBAeHHA cKpyMHBaeTca. TpaAyHpoBKa mKaAbi 
BaKyyMMeTpoB b mm pr. ct.

CorAacHo TOCT 6400—60, ManoMeTpbi THna MKO (Ma- 
HOMCTpbl KOHTpOAbHbie OAHOCTpejIOHHbie) KAaCCa TOHHOCTH 
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0,5 iiMeioT CJieAyiomHe npeAejiti noKasaHHH: 0—0,6; 0—1,0; 
0—1,6; 0—2,5; 0—4,0; 0—6,0; 0—10; 0—16; 0-25; 0—60; 
0—100.

flpH aawepe AaBJieHHfl arpeccHBHbix jkhakoctch (na- 
npiiMep, >khakoto xjiopa) npHMeHHiOT MaHOMeTpti c mcm- 
CpaHOH. MeM6paiiHbie MaHOMeTpbi oTJiHuaioTCfl ot npyxcHH- 
iibix HajiiiHHeM .MeM6paHbi, saKpenjieHHoii MeiKAy (pJianiia- 
MH. B 33BHCHMOCTH OT H3MepHe.MOH CpCABI MaTepHaJIOM 
AJifl H3roTOBJieHHfl MeM6paHbi molkct 6biTb cepeOpo, mca- 
Hbiii cnjiaB, iCTajib hjih cneuHaJibHbie cnjiaBbi.

XIjia peryjinpoBaHHfl pa6oTbi HacocHbix arperaTOB 
npHMeHfllOTtCfl SJieKTpOKOHTaKTHbie MaHOMeTpbl 3KM MOAe- 
jih 1401, HMeiomHe npeAejibi H3MepeHHH ot 0 ao 1; 1,6; 2,5; 
4; 6; 10; 16; 25; 40; kzcIcm2. npmmHn AeftcTBHfl 3KM 
ocHOBan Ha AeiJiopMaiiHH qyBCTBHTeJibHoro gjieMienTa, koto- 
pan npeo6pa3yeTca b nepeMemeHHe cTpejiKH no uiKajie. 
9KM HMeeT nepeABHiKHbie KOHTaKTbi, KOTopbie MoryT ycTa- 
HaBJiHBaTbCfl na Jiio6oe siiaqeHHe no HiKajie.

ripH AOCTHIKeHHH 33AaHHbIX AaBJICHHH MaHOMCTp HOAa- 
eT HMHyjIbC, KOTOpblH MO/K6T 6bITb HCn0JIb3OBaH AJIfl BKJIIO- 
ueHHfl h oTKjiioHeHHfl sjieKTpoABiiraTejifl HacocHoro arpera- 
Ta.

Ha HacocHbix cTaHijHflx npHMeHflioTCfl MaHOMeTpbi pa3- 
jiHHHbix MapoK. MaHoMep o,6mero HasHaueHHfl MT-60 
HMeeT BepxHHft npeAeji H3MepeHHfl ot 1,6 ao 250 kzcIcm2. 
JJonycTHMaa norpeiiiHOCTb noKasaHHH ±4% MaKCHMaJib- 
hoto 3HaneHHfl niKajibi. BbinycKaeMbie MaHOMeTpbi o6mero 
nasHafleHHH THna OBM, OBMTh ii Apyrne saMenfliOTCfl 
MaHOMeTpaMH THna MIB k MIT4, hmciolhhmh noBbimeHHyio 
TOHHOCTb H IiaACJKHOCTb.

Z(jlfl H3MepeHHfl paCXOAOB BOABI npHMeHfllOTCfl BOAOMe- 
pbi. BoAOMepbi noApa3AeJifliOTCfl na TpH oicHOBHbie rpynnbi: 
MexaHHHecKHe; BOAOMepbi c cyxaiomHMH ycTpoiicTBaMH; 
BOAOMepbi, pa6oTa KOTopbix ocHOBana na hobbix npHHini- 
nax H3MepeHHfl.

Ajih oiieHKH BOAOMepa npiiMeHfleTCfl noHATHe «xapaK- 
TepHbifi pacxOA», t. e. TaKoii qacoBoii pacxoA, npn kotopom 
noTepfl nanopa, Bbi3biBaeMafl BOAOMepoM, paBHa 10 m 
ood. ct. . :

143 MexaHHflecKHx BOAOMepoB na nacocHbix CTaHn.Hflx 
CeJIblCKOXO3HiiCTBeHHOro BOAOCHa6>KeHHfl npHMeHfllOTCfl CKO 
pOCTHbie BOAOMepbl. npHHIIHn AeiiCTBHfl CKOpOCTHblX BOAO- 
MeipiOB OCHOBaiH Ha lH3M.eHeiH.HIH MHJCJia o6opiOTOB IKpblJIbflaTKH 
HJIH Bepryni'KH, npHIBIOAHMblX iB AIBIHHCeiHlHe IHOTOKOM npOTe- 

173



Kaiomeft BOAbl. CKOpOCTb BpameHHK KpblJIBHaTKH HJIH Bep 
TyiUKH nponopunoHajibna ckopocth abhhcchhh boaw. Oci. 
KpbiJibqaTKii hjiii BepTyniKH coeAHHena nepeAaTOHHbiM Me- 
XaHH3M0M CO CHCTHHKOM, KOTOpblft yHHTblBaeT UHCJIO 060- 
pOTOB H TCM CaMblM yK33bIBaeT KOJIHUeCTBO npOTeKUieii 
nepes BOAOMep boah.

ClKOipOCTIHbie iBOAOMepbl ipaSAeAHIO'TCH na KpblJIbHaTbie, 
ocb BpanieHHH KOTopbix nepneHAHKyjiapna abh/KChhio bo- 
Abi, h Typ6iiHHbie, y KOTOpbix ocb BpameiiHH BepryuiKii 
(TypdHHKn) napajuiejibHa HanpaBjieiiHio ABHXceHHH boabi.

KipbwibAaTbie iBOAOMepbi ipaaAeJiHioTCH ino ianoco6y hoa- 
BOAa iBOAbi ma ioaho-h MiHorocTipyftiHbie (BKni BKM). llo 
KOHCTjpyiKTHIBIHOMy OlJlOpiMJieHHIO pa3AIHHaiOT T3K»e BOAO- 
Mepbi — eyxoxoAbi ih imokpoxoabi. B cyxoxoAax icueTHHK 
OTAeAeH OT peAyiKTopa iBOAOHenpoiHiHnaeMofi neperoipOAKofi 
h oicb inoicAeMHefi uiecTepiHH inipoxoAHT nepes loneiiinajibHbifi 
CajIbHHK.

B MOKpoxoAax peAyKTop h cneTHHK pa3Mem,aioTCH b 
Kopnyce, aanojiueHHOM boaoii. U,H(|)ep6AaT noKpbiT toji- 
CTblM CTeKJIOM, BOCnpHHHMaK>IH,HM AaBJICHHe BOAbl B Tpy6o- 
npoBOAe. 3th BOAOMepbi 6ojiee npocTbi no KOHCTpyKiiHii h 
yAo6Hbi b SKcnjiyaTaijHH.

OcHOBlHbie TeXIHIHMeiCIKIHe XapaiKTeplHlCTHKH IKpblAbnaTMX 
BOA'OMepoiB ino TOCT 6019—58 .npHiBeAeiHbi b Ta6AHH,e 32.

TexnnqecKne xapaKrepncTHKn Kpbijib'iarbix BOAOMepoB
T a 6 ji n u a 32

KajinGp bo^o-
Mepa, mm

HoMHHaJIbHblft
pacxoft,

Hopor qyB-
CTBHTejIbHOCTH,

ripeflejibi ii3MepeHHft, m3Ih

HIlJKHIift BepXHHft

15 1 0 0,06 0,1 2
20 1.6 0,1 0,15 3,2
25 2,5 0,14 0,2 5
32 4,0 0,25 0,35 8
40 6,3 0,4 0,5 12,6

CneTHHKH xojiOAHofi ibioabi KpbijibHaTbie iHmciot anajio- 
rii'HiHbie naipaiMeTpbi ih npeAHaisiHaHeHbi aah Mi3MepeHH5i pac- 
xoAa boabi np'n AaiBJieHiHiH ao 10 kzcIcm2.

TexiHiHHeoKHe AanHbie Typ6niHHbix BOAOMepOB Tirna BB 
npHBeAeiibi b Ta6jiHii,e 33.
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TexHnqecKHe uannbie ryponnnbix BO«OMepoB Tnna BB
TafijiHixa 33

YcjlOBHblH npOXOA
BOflOMepa, AtM

HoMnnaJibHbifi 
pacxoA,

nopor qyBCT-
BHte/IbHOCTH,

npeAejibi H3Mep€HHft

HHHCHHft BepXHHft

50 15 1,4 3 22
80 45 5 6 80

100 75 2 8 140
150 160 4,5 12 320
200 265 7,5 18 550

HOMIIMO y.Ka3aiHIHbIX ICKOpOCTHblX IBOflOMepOB IBblliyCKa- 
iotC/I apyriHe MiOAiKjMiKaujiiii: BMT, YBT m t. &., uooropbie 
HMeiOT aHajioriHTiHbie napaiMeTpbi.

JJjifl iH3MepeiHMii inp'H SojibiiiHX iKi0Jie6aiHHflx ipacxoma ®o- 
flbl inpiH'MeHHIOTCH iKOM'filHIHlHpOBa'HiHblie IBOfflOMepbl, /npejicTaB- 
jimoniHe iconeTaiHHe Typ6iniHmoro n KpbuibiaTono BQHOMeipoB. 
OCHOBHbie TeXHHqeCKHe flaHHble KOM^HHHpOBaHHblX BOAOMe- 
poB maHbi b, Ta'6jiHH,e 34.

T a 6 ji h u a 34

TeXHHMeCKWe flaHHbie KOM^HHHpOBaHHblX BOflOMepOB

Tnn (MapKa) 
BOAOMepa

HHJKHHii 
npeaeji 

H3MepeHHH,
HoMHHaJIb- 
Hbiii pac- 
xoa, M:iln

BepxHiift
npeAeji

H3MepeiIHH,
m3Ih

O6jiacTb
ynera Bec, K2

BB-5O/BK-5 0,15 15 22 1: 100 55
BB-80/BK-10 0,35 45 80 1 : 130 87
BB-100/BK-20 0,5 75 140 1: 150 149

yCTailOBKy CKOpOCTHblX 'BOIAOMOpOB IHeOOXO'A'HMO iIlpO'H3- 
BOA'HTb C iCO6jHOAeiHiH©M COOTBeTCTByiOmiHX inpaiBIHJI. KpHJIb- 
'iaTbie IBOAOMepbl ICJiemyeT MOHTHlpOBaTb TaiK, HTo6bI HJIOC- 
KOCTb uiKjietfjiaTa 6buia pacnojio/Kei-ia ropniooHTajibiHo, h.jk|)- 
paMH BiBepx. Typ6iHiHiHbie BQHOMetpbi MionyT 6biTb ycTamoBJie- 
Hbl KSK Ha rOpHSOHTajIblHblX, T3lK IHa IH aKJIOH'HblX H 
BepTHKajibiHbix ynacTKax, iho niomaia Bojibi (HOjuKna ocyme- 
CTBJIHTbCH lOHM3iy BIBepX.

BoAOMepbl C CyJKaiOimH'M'H yCTpOHlCTBaM'II npHMeHHIOTCH 
B OCHOlBIHOM IHa 'HaCOCHblX ICTaiHpHHX C AaiBJICIHiHeM IB Ha;nop- 
'iioii ceTiii 6oJibme 10 KicjcM2 npm lAHiCTaiHUiHOHiHiOM ynpaBJie- 
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IHMM HaiOOCIHOH CTaHHHefi M MipH OAHOIBip-OMOHiHOH p3'6oTC IH' 
CKOAbKHX IHaOOCOIB Ha lOlAIHIH IBiOAOIBIOiA. JJefilCTBIHe BOAOMepoil 
ociHOBaiHo na iHBMepeHHiH tnepenaiAa AaiBAeHMH, iBbi3biBaeMor<> 
cyxcaioiHHM ycTponcTBOM. BonoMep coctoht H3 cyxcaiome 
ro yicTpoHiCTiBa, npinfiopa aah BaiMepa ineipenaAa aaiBJieniiin 
h ooejjHHHTejibHbix jihhhh. IlpHMeHHiOTCH cjie,nyioiHHe cy- 
/KaioiHHe ycTpoiicTBa: AHacJjparMbi, conjia h Tpy6bi BeHTypn. 
HaMiSojibiiiiee ipacnpociipaiHeiHHe HaxoAHT AwaiJjipairiMbi. ^na 
KjnpainMa, lyiCTaiHOBJieiH'HaH na Tpy6onpoBOAe, icoi3«aeT Meicr 
Hoe cyiKeHHe noTOKa. HacTb noTeHiinanbHofi SHeprHH nan- 
jieiHiiiH ncpexoAHT b KHMeTHHeoKyio aneprHio, hto npiiBo;i;ii 
k iCHHJKieHHio icTaTHHeciKoro aaBJieHiHH ib cyxaiomeM iceqeiHMii, 
no cpaiBHe'HHio ico CTaTiHneoHHM AaiBAeiHMeM TiepeA hmm. Be 
AHHHHa nepenaAa iniponopHHOHaAbiHa ipacxony.

CooTHonieHHe pa3MepoB AHacJiparM, ncxoAHbie kosiJ) 
(JiHiiMeHTbi ipacxoAa, nonpaBowbie MiHOJKMTenM ik hhm ii 
npaBHna yicTaiHoiBKH A<HaxJ)ipairiM iHopMHipyioTCH inpaiBHjiaMii 
28—64 «H3MepeHHe pacxoAa tkhakocth, ra3OB h napoB 
CTaHAapTHbiMii AHacJiparMaMH n connaMH».

KoHCTpyKTHiBHo AManJ)ipairMbi AeAHTOH Ha iKaiMepHbie 11 
6ecKaMepHbie. KaMepnbie AnaiJiparMbi OTAHiaioTCH ot 6ec- 
KaMepiHbix iHaniHHMeiM iKOJibneiBbix KaiMep (ihaioicoboh h MiiiiHy- 
coboh) ajih aaiMepa cTaTHneoKHx waBAeiHHH HenocpeiACTBeiH- 
ho y nAOCKOCTeH AHacJiparMbi. KaMepbi yBeAiiHHBaiOT toh- 
HOCTb. H3MepeHHH. KaMepHbie h 6ecKaMepHbie AnaiJiparMbi 
KpenHTcn B Tpy6onpoBOAe MeiiK'Aiy (J>AaiHiuaiMiH (pMic. 55).

To'HIHOCTb >niOKa3aiHMH AMKjmaiHOMieTpa IBO iM'HOirOM ISaiBHCHT 
ot npaBHAbHoro Bbi6opa MecTa ycTanoBKH cyxKaiomero ycr- 
poficTBa. CyxiaioiHHe ycTpoficTBa ycTanaBAHBaiOTCH Ha 
FOpH3OHTaAbHbIX, HaKAOHHblX H BepTHKaAbHblX HaHOpHblX 
AHHHHX.

X(.AiHiHa inpHiMono ynaiCTKa Tpiy6onipOBOAa 3a icyxcaiomHM 
ycTpoficTBOM bo Bcex cAynaHx AOA>KHa 6biTb ne Menee 5£>. 
ZlAMHa npHMoro ynacTKa Tpy6onpoBOAa ao cyxcaiomero 
yCTpOHCTBa Bbl6HpaeTCH B 3aBHCHMOCTH OT COOTHOHieHHH

= m ii xapaKTepa MecTHbix conpoTiiBAeHiifi ao cyx<a- 

romero ycTpoficTBa. 3a noAiiocTbio OTKpbiTbiMii bchthahmh 
h 3aABH>KKaMH AAHHa HpHMoro ynacTKa ao cyzKaioinero 
ycTpoficTBa naxoAHTCH b npeAeAax 20-4-40 D.

Ha nacocHbix CTaHiiHHx npnMeHHiOTcn AHcJiMaHOMeTpbi 
nonAaBKOBoro THna XJH h MeM6paHHbie AM. ZJntJiMaHOMeT- 
pbi AM pa6oTaK>T b KOMnAeKTe c BTopHHHbiM npn6opoM 
3HHZI, ACJI, XJC. ZjAHIia COCAHHHTeAbHblX AMHHft Me>KAV
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Phc. 55. ycTpoftcTBa ajia H3MepeHHH pacxo,a,a:
a — AMa4)parMa; 6 — ycTanoBKa b TpyGonpOBOAe KaMepHoft AHa4)parMbi — 
1 — ahck; 2 — njuocoBan KaMepa; 3 — MHHycoBan KaMepa; 4 — npOKJiajjKa; 
b — ycTanoBKa b TpydonpOBOjie 6ecKaMepnoft AHa4>parMbi; e — nonjiaBKO- 
Bbifi AH4)MaHOMeTp — 1 — nonjiaBOK; 2 — iwnocoBbifi cocyn; 3 — noABOAflmnfi 
naTpyCoK; 4 — MHHycoBbift cocyA; 5 — coeAHHHTejibHaH Tpy6Ka; d — mcm- 
6paHHbift AH4)MaHOMCTp — 1 — KpbiuiKa; 2, 4 — MeM6paHHbie kopo6kh; 
3 — noAyiiiKa; 5 — AH(l)43epeHLiHajibiibifi Tpanc4)opMaTop; 6, — HMnyjib-

CHbie Tpy6KH; 7, 8, 9 — bchthjih; 11 — ocnoBaHHe.



Cy>KaK)mHM yCTpOHCTBOM H AHcJjMaHOMeTpOM HaXOAHTCSl II 
npeAejiax 3—50 m. BnyTpeHiiHfi AHaMeTp Tpy6oK-aoa/kch 
6biTb ne MeHee 8—12 mm.

flonjiaBKOBbie AiicjiMaHOMeTpbi ZjFI coctoht H3 hakjco 
BOTO H MHHyCOBOTO HHJIHHApHHecKHX COCyAOB, COeAHHCHIH.1 \ 
TpyOKofi, nonJiaBKa h noKasbiBaroujero hjih perHCTpnpyro 
mero MexaHH3Ma co WKajioft. Cocyflbi aanojineHbi pTyTi.ro 
B cocyae, k KOTOpOMy hoaboahtch 6oJibinee ABBAeHHe, na 
xoahtch nonnaBOK, cBH3aHHbift co CTpejiKofi qepea nepeAa 
TOHHblft MCX3HH3M. IlOA AOHCTBHeM pa3HOCTH ABBAeHHH, IIO,l 
BeAeHHBix k njirocoBOMy h MHHyooBOMy cocyAaM, npoiicxoAin 
nepeMeiiieHHe nonjiaBKa.

Ecah naA pryTbio HaxoAHTCH ne BO3Ayx, a BOAa, to ne- 
penaA BbipaxaeTCH ne b MHJuiiiMeTpax pTyTHoro CT0Ji6a, a 
B MHAJIHMCTpax pryTHO-BOAHHOro CTOA6a. ZlHlJlMaHOMeTpbl 
THna Jjn612M ocHameHbi cyMMiipyroiHHM ycTpoficTBOM 
14133-2-6 aah cyMMHpoBaHHH pacxoAa boabi.

MeM6paHHbie AHijiMaHOMeTpbi /IM nocTaBAHioTCH b 
KOMnjieKTe co btophhhhm npn6opoM. FIpHHHHn AeftcTBHH 
MeM6paHiioro AH(j)MaHOMeTpa ocHOBan na HcnoAb3OBaHHii 
AecjjopMaiiHH qyBCTBHTeAbHoro SAeMeHTa npn6opa npn BO3- 
AeficTBHH iia iiero AaBAenHH. MyBCTBHTeAbHbiM sneMeHTOM 
HBAH6TCH MeM6paHHbIII 6A0K, KOTOpblft COCTOHT H3 AByX 
KaMep c MeM6paiiHbiMii Kopo6KaMH, sanoAHeHHbiMii ah- 
CTIIJIAHpOBaHHOft BOAOft. BepxiiHH MeM6paHa coeAHHena c 
cepAeiiiiiiKOM AHcJiijiepeHHHaAbHoro TpanccjiopMaTopa. FIoa 
B03AefiCTBHeM pa3HOCTH AaBACHHft B HAlOCOBOft II MHHyCO- 
Boft KaMepax hhikhhh MeM6paHHan Kopo6Ka cxcnMaeTCH, h 
JKiiAKOcTb H3 nee nepeTeKaeT b Bepxnroio Kopo6Ky, BbisbiBaa 
nepeMeuieHHe cepAevHHKa AHtjsijjepeHHHaAbHoro Tpancijiop- 
Marapa, hto npHBOAHT k HSMeneHHio HanpniKeHHH h cjiasbi 
na BbixoAe ncpBH'iiioro npn6opa.

Pa6oaaH KaTyniKa BTOpHHHOro npH6opa cobmcctho c 
KaTyniKoft AH^MaHOMeTpa JIM BKJiio'ieHa no AHij^epeHiin- 
aAbHO-TpaHC(j)OpMaTOpHOfi CXeM-e. ripH HHT3HHH TOKOM Hep- 
BHHHOH <o6mOTKH KaTyHIKH B ee BTOpHHHOft O^MOTKe HHAyK- 
TiipyeTCH 3Aei<TpoABH>KymaH CHAa. <I>a3a h BeAHHHHa pery- 
AHpyromeft 3AC 3aBHCHT OT BeAH'IHHbl H HanpaBAeHHH 
cMemeHHH nAynwepa b KaTyniKe. FIpn corAacoBaHiioM no- 
Ao>KeHHH nAyH>KepoB b KaTyniKax BTopHHHoro npn6opa n 
ASTHHKa HOHBAHeTCH CliTHaA pa36aA3HCa, KOTOpblft yCHAH- 
BaeTCH SJieKTpOHHblM yCHAHTCAeM. B 3aBHCHMOCTH OT 
cpa3bi Hanpn>KeHHH pa36aAanca peBepcHOHHbift ABHraTeAi. 
BTopHHHoro npH6opa 6vaot BpainaTbCH b Ty hah Apyryio 
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cTopony, nepeMemafl npn aroM crpeAKy, nepo h noABHiKiiyio 
UlcTKy HHTerpaTopa.

BTopHHHbie npHSopbi mna 31114/4 HHTaiOTcii ot ccth ne- 
peMeHHoro TOKa 127/220 c qacTOToii 50 aq. Bce ocnoBHbie 
yrijibi npHOopa: ajieKTpoHHbiii ycHAHTejib, peBepciiBHbiii 
jiBiiraTejib c peayKTopoM, MexaHH3M npHBOfla HHTerpaTopa, 
ccjieHOBbiii BbinpaMHTeJib — pa3Memenbi BHyTpn CTaJibHoro 
MiHHKa. npnOop 311HJI MOHTHpyeTCH na himtc. TeMnepa- 
rypy BO3Ayxa b noMemeHHH wejiaTejibiio noAAepncHBaTb 
n npeAeJiax 10—25°C.

B nocjieAHHe toabi paapaSoTan pnA hobbix KOHCTpyKUHii 
BOAOMepoB, cepiiHHoe iipohsboactbo kotophx opraHH3yeT- 
CH. 143 HOBblX KOHCTpyKHHH BOAOMCpOB OTMCTHM CAeAyiO- 
mne.

yHHCpHHHpoBaHHbie pacxoAOMepbi «CaTypn» npeACTaB- 
AfllOT CoSoii CKOpOCTHbie TaXOMeTpHHCCKHe yHHIpHAHpOBaH- 
iibie pacxoAOMepbi. PacxoAOMepbi pafioTaioT c cepiiiiHO bbi- 
iiycKaeMbiMii noKa3biBaiom.HMH, caM03anHCbiBaiom,HMH h pe- 
ryjiHpyiomHMH npnSopaMH. B 33bhchmocth ot npeAeAbiibix 
3HaneHHH npn6opbi BbiiiycKaiOTCH ceMH biiaob c BepxHHMii 
iipeAejibHbiMH 3HaneHHHMH ot 2,5 ao 400 jm3/^.

PacxoAOMepbi PIIIC othochtcm k KJiaccy CKopocTHbix 
pacxoAOMepoB. ITpHHAHn AeiicTBHs AaTHHKOB ocnoBaH na 
HCnOJIb3OBaHHH rHApOAHHaMHHeCKOTO BO3AeiiCTBHfl nOTOKa 
na njiaBaiomee b hcm tcjio. Kopnyc AaTiHKa npeACTaBJmeT 
coOoii 0Tpe30K Tpy6bi c AByMa qjAaimaMH, BHyTpH KOTopo- 
ro HaxoAHTCH HenoABHiKHbiii yseA, coctohiaiih ii3 cTpyena- 
npaBAHioniero annapaTa h CTpyeBbinpflMHTeAn. IIotok bo- 
Abi, KOTopoMy coo6maeTCfl BpamaTeAbHoe abh/Kchi-ic, yBAe- 
KaeT nAaBaioiAHii niap. Mhcao o6opotob mapa nponopuHO- 
HaAbHO paCXOAy H c{)HKCHpyeTCfl 6eCK0HTaKTHbIM y3AOM 
c'beMa cHrnaAa, KOTOpbift ycTaHOBAen cnapyiKH na Kopny- 
ce AaTHHKa. PacxoAOMepbi PLIIC hmciot Bepxinie npeAeJifai 
H3MepeHHii ot 4 ao 160 m3Ih.

HHAyKAHOHHbie 3AeKTpoMarHHTHbie pacxOAOMepbi 4-PH 
h 5-PI4 npeAHa3HaneHbi aaa HenpepbiBiioro ii3MepenHfl, pe- 
THCTpanHii h cyMMnpoBaHHfl pacxoAOB. IIpHHHHn pa6oTbi 
npn6opa ocHOBan na saKOHe SAeKTpoMarHHTnoii HHAyxmiH. 
/JaTHHK HHAyKAHOHiioro pacxoAOMepa npeACTaBAHCT co6oii 
ynacTOK Tpy6bi c H30AnpoBaHHoii BnyTpeiiHeii noBepx- 
nocTbio. Ha 9Tom ynacTKe pacnoAOMeHbi KaTyniKH SAeK- 
TpoMan-iHTa, co3Aaioin,He BiiyTpn Tpy6bi paBHOMepHoe Mar- 
HHTiioe noAe. BoAa, npoTeKan no Tpy6e, nepeceKaeT chao- 
Bbie AHHHH ManiHTHOTO HOJIfl. Ilpn 3TOM B JKHAKOCTH, K3K
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b ABH>KymeMCH npOBOAHHKe, HHAyuHpyeTCH 3. a- c., nporiop 
UHOHajiBHaa cpeAHefi ckopocth noTOKa, a cJieAOBaTejibHo, n 
pacxoAy zkiiakocth. HHAyHHpyeMaa a. a. c. cHiiMaeTcs ab\ 
mh 3JieKTpoAaMH, BBeAeHHbiMH AnaMeTpaJibHO b nonepemioM 
ceneHHH TpySonpOBOAa AaTHHKa, ycHJiHBaeTCH h H3Mepn 
eTcn aBTOKOMneHcaiiHOHHbiM cnoco6oM. BTopHHHbiii npn 
6op pa3pa6oTan na 6aae SjieKTponpoBOAHoc i i.
JKHAKOCTH AOJIJKHa HaXOAHTbCfl B npeACJiaX :
4-IO^oju-'cjh-1. npeA£Jibi H3MepeHHH ot 0,4 ao 400 m3/<i.



-------------- --------- --------------

T n a b a V 1
MOHTAHt M 3KCnJiyATALU4SI 

BOflOnOAbEMHOrO OBOPyflOBAHHSI

MoHTa>K BOflonoflbeMHoro obopyflOBaHHsi

PadoTbi no MOHTaxy BOAonoA'beMHoro oSopyAOBaHHH 
perjiaMeHTiipyiOTCH CHiin III-F. 10-62 «Hacocbi. HpaBiuia 
npoH3BOACTBa h npneMKH MOHTa>KHbix pa6oT». KpoMe co- 
6jIK>AeHHH 3THX npaBHJI, npH MOHTaXe H HCHblTaHHHX nacoc- 
Hbix arperaTOB H6o6xoahmo pyKOBOACTBOBaTbca TexnHnec- 
KHMH TpedOBaHHHMH, yKa33HHbIMH B HHCTpyKHHHX 3aBOAOB- 
H3P0T0BHTejieii, a TaK>Ke BbinojiHHTb AeficTByioiuHe npaBHJia 

TeXHHKH 6e30naCH0CTH AJIH CTpOHTeJIbHO-MOHTaXHblX 
pa6oT (rjiaBa CHhII III-A. 11-62 «TexHHKa 6e3onacnocTH 
B CTpOHTeJibCTBe»), npaBHJia oxpanbi TpyAa h npoTHBOno- 
/KapHOH 6e3onacHocTH.

UjIH npOH3BOACTBa MOHTajKHblX pa60T Heo6xOAHMO 
HMeTb cjieAyiomyio TexHHHecKyio AOKyMeHTaiiHio: ycraHo- 
BOHHbie qepTe>KH nacocHoro arperai'a, 3aBOACKHe ic6opon- 
Hbie h ysJiOBbie nepTOKH, nacnopT c yKasaHHeM cjiaKTHHec- 
KHX 3aMep0B KOHTpOJIbHOH c6opKH H pe3yjIbTaT0B 6aJiaH- 

I 'CHpOBKH H HCnbltaHHH o6opyAOBaHHH, KOMHJieKTOBOHHbie 
BeAOMOCTH, TexHHnecKHe ycJioBHH na nocTaBKy, a TaioKe hh- 
CTpyKH,HH no MOHTa>Ky h 3KcnjiyaTau,HH HacocHbix arpera- 
TOB.

/1'0 nanajia MOHTa>KHbix pa6oT aojixhm 6biTb saKonne- 
Hbi cTpoHTejibiibie pa6oTbi no sahhhio (coopy>KeHnio), 4>yH- 
AaMeHTaM h KanaJiaM b eooTBeTCTBHH c Tpe6oBaHHHMii 
CHhFI III-F. 10-62. B stot nepnoA nacocbi, ne coeAHHen- 
Hbie iC SJieKTpOABHraTeJIHMH, MOXHO XpaHHTb b nojiyoTKpbi- 
Tbix CKjiaAax. Hacocbi b arperaTe c BJieKTpoABHraTeAHMH 
cjieAyeT xpaniiTb b cyxnx 3aKpbiTbix yTenjiennbix noMeme- 
hhhx. SjieKTpoABHraTejiH norpy>KHbix apTesHancKHx na- 
cocob npn xpaneHHH b saKpbiTbix yTenjieHHbix noMemeHHiix 
pa3MemaiOT na paccToaHHH ne Menee 1 m ot oTonnTejib- 
Hbix npn6opoB. Ecjih gjieKTpoABHraTejib norpy>KHoro na- 
coca xpaHHTca 6ojiee oahoto Mecniia, to ero Heo6xoAHMo 
TIOMeCTHTb B OOCyA c HH'CTOH BOAOH, B KOTOpyiO OH AOJI/KCH 
6biTb nojiHocTbio norpy>KeH.
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BoAOnOfl'beMHHKM nOCTflBJIHIOTCH 3aBO4.aMH-H3rOTOBHT<- 
JIHMH B BHAe COfipaHHblX y3J10B, H JIHIHb TaKHe KOMnaKTHblC 
ycTaHOBKii HefiojibinoH mouihocth, KaK norpyxHbie uen- 
Tpo6e>KHbie, BHHTOBbie h BiidpauHOHHbie Hacocbi, Hacocti 
u.eHTpo6ex<Hbie ™na KM, BiixpeBbie h t. a-, nocTaBJia- 
iotch iiejiHKOM b arperaTe.

JXjih MOHTaxa uohth Bcex HaoocoB Tpe6yeTca ycTpoiicT- 
bo (pyHflaMeiiTa hjih orojioBKa, KOTOpbie aojijkhm o6eone- 
uiiBaTb HopMauibHyio 3KcnjiyaTan,Hio arperaTa. <J>yHAaMeiiTbi 
HacocHO-cHJiOBoro o6opyAOBaiiHH ycTpaiiBaiOTCH OTAeJibiio 
ot (JiyHAaMeHTa sahhhh HacocHoii cthhhhh. Fa6apHTbi 
(pyHAaMeHTa o6opyAOBaHHH onpeAejisnoTcri ero thiiom ii 
pa3MepaMH ochob3hhh.

FIoa nopuiHeBbie Hacocbi, ABHraTejiH BHyTpeHHero cro- 
pauuH h Apyrne ycTauoBKH, co3Aatomne KOJie6aHiiH, 4>yn- 
AaMeuTbi BbinoAHHKJTCH H3 6eTOHa MapKii ue iiHxce 100 n 
HMeiOT rAy6uHy ue Meuee 0,5 m. OyuAaMeHT aojijkch bbi- 
CTynaTb uaA hojiom uacocHoii CTauuHH Ha 0,15—0,2 m. 
OTBepcTiiH hoa 4>yHAaMeiiTHbie 6ojitbi AeJiaioT b 3—4 paaa 
6ojibme AnaMerpoB 6ojitob.

L[eHTpo6e>KHbie nacocbi HeOojibuipii moiuhocth ™na K 
BbinyCKaiOTCH CMOHTHpOBaHHblMH lC 3JieKTpOABHraTCAHMH na 
njiHTe. Hacocbi ™na KM MOHTiipyiOTCH iienocpeACTBeHiio na 
(JiyHAaMeHTe hjih npeABapHTejibno ycTauaBJiHBaioTCH ua 
CBapuyio paMy. YcTaHOBKa uacoca ua AonojiHHTeJibHyio pa- 
My HO3BOJiHeT npn saMeue arperaTa o^xoahtbch 6es KaKiix- 
jiii6o H3MeneHHH (jjyHAaMeHTa.

PaMbi HacocoB KpenHTcn k (JjyHAaMeiiTy auKepHbiMii 
6ojit3mh ajihhoh ao 500 mm. Bojitbi 3aKjiaAbiBaioTCH b ot- 
BepcTHH h nocjie ropusoHTajibHOH n BepTHKaJibHoii npoBep- 
KH nOlJIOJKCHHH (pyHAaMeHTHOIi paMbl 3aJIHBaK)TCH 6eTO- 
hom. ITocJie BbiBepKii paMbi npoH3BOAHT npeABapnTejibiiyio 
saTHJKKy 6ojitob h nocjie TBepAeHHH 6eTOHa — oKOHua- 
Tejibuyio saTHMKy hx. TorAa u<e npoH3BOAHTCH OKOHHareJib- 
nan npOBepKa ycTaHOBKH arperaTa-

ABHraTenb h uacoc oo6ahhhiot, KaK npaBHJio, MyiJiTaMH, 
AJiH Hero Heo6xoAHMa coochoctb BaJia ABHraTejiH c BajiOM 
nacoca. UeuTpoBKy BaAOB npoH3BOAHT npu homoihh hhah- 
KaTopOB hjih jiHHeiiKH h myna. CMemeuHe oahoto Bajia ot- 
HocuTeJibHo Apyroro He aojijkho 6biTb 6ojiee 0,15—0,20 mm. 
3asop MeJKAy coeAHHHTejibHbiMH MytjiTaMH AOAJKen naxo- 
AHTbCH b npeAeJiax 0,5—2 mm.

Hacoc ycTauaBAHBaioT BcacbiBaioujHM narpy^KOM b 
CTopouy npneMHoro EOJiOAUa. K BcacbiBaiomeMy narpyOKy
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npHCoeAHHflioT TpySonpoBOA, Ha KOHije KOTOporo ycTanaB- 
jiHBaiOT npneMHbiH KAanan. npHeMHbiii KjianaH oSopyayioT 
([iHJIbTpOM C OTBepCTHHMH AHaMCTpOM 10—12 MM. IljIOLUaAb 
npoxoa.Hor-0 ceneHHH npneMHoro KJianaHa AOA>KHa 6biTb 
iipHMepH-o b 2 paaa Sojibine njiomaAH BHyTpeH»ero cene- 
hhh npHeMHoii TpySbi, a njiomanb otbcpcthh ^HJibTpa aoji- 
>KHa b 3—4 pasa npeBEjmaTb njiomaAb ceneHHn BcacbiBaio- 
meii TpySbi.

XIjih npeAOTBpameHHa nonaAaHHn BO3Ayxa b Tpydonpo- 
boa KAanan cjieAyeT pacnojiaraTb ne Menee neM na 0,5 m 
HH>Ke AHHaMHqecKoro ypoBHH. YcTaHOBKa nacoca ™na 
KM noKasana na pncyHKe 56, a ra6apHTHbie pa3Mepbi na- 
COCOB 3T0TO ™na HpHBeAeHbl B TaSjIHIie 35-

BcacbiBaiomHH Tpy6onpoBOA aoa>kch 6bi™ no bo3mo>k- 
HOCTH KOpOTKHM H He HMBTb HeperH^OB, B KOTOpblX MO>KeT 
CKanjiHBaTbcn BO3Ayx. FopH3OHTaAbHbiH yqa-CTOK Tpy6onpo- 
BOAa AOA>KeH HMCTb He60AbHI0H nOA'bCM B CTOpOHy BCa- 
cbiBaioinero naTpy^Ka Hacoca. Hpn MOHTa-ZKe BcacbiBaiome- 
ro Tpy6onpOBOAa oco6oe BHHMaHne hco6xoahmo yACAHTb 
ero repMeTHAHOCTii, h6o MaAeftmne nenAOTHOCTH 3aTpyA- 
hhiot 3anycK nacoca h HapymaiOT ero pa6ory. Ha Bcacbi- 
BaiomeM naTpy6Ke JKeAaTeAbiio ycTanaBAHBaTb BaKyyMMeTp.

HanieTaTeAbiibift Tpy6onpoBOA o6opyAyeTcn ManoMeT- 
pOM, o6paTHbIM KAanaHOM H 3aABH>KKOft. npH MOHTa>Ke 
Harn-eTaTeAbHoro Tpy6onpoBOAa cAeAyeT H36eraTb ocTpbix 
yrAOB b MecTax nepeni6a.

n-epeA nycKOM Hacoca b pa6oTy npoBepneTcn BpameHHe 
BaAa nacoca h naAHHHe iCMasKH b HOAiiiHnHHKax. Kopnyc 
Hacoca h BcacbiBaiomHft Tpy6onpOBOA saAHBaiOT boaoS Ao 
noAHoro yAaAeHHH BO3Ayxa. 3aABH>KKa Ha HanopHOM Tpy- 
6onpoBOAe 3aKpbiBaeTcn, h OTKAronaeTcn BaKyyMMeTp. npn 
sanycKe nacoca c saKpbiToft 3aABii>KKoft pacxoAyeTca oko- 
AO 30% HOMHHaAbHOH MOIH.HOCTH. flOCAe TOFO KaK ABHTa- 
TeAb pa3OBbeT HOpMaAbHoe HHCAO o6opOTOB, OTKpblBaiOT 
3aABH>KKy na HanopHOM Tpy6onpoBOAe h BKAioLiaiOT Mano- 
MeTp. npn ocTanoBKe Hacoca OTKAionaiOT BaKyyMMeTp n 
ManoMeTp, nepeKpbiBaioT 3aABH>KKy n OTKAioqaiOT HHTaHHe 
3AeKTpoABHraTeAii nacocHoro arperaTa.

FIpaKTHKa 3KCHAyaTaijHH HacocHbix arperaTOB h peayAb- 
TaTbi HCCAeAOBaHHft noKaaaAH, ato Tpe'doBaiiHe sanycKa 
Hacoca npn saKpbiTOft 3aABH>KKe ne BcerAa o6ocHOBaHo n 
sanycK nacoca moxct ycnemno ocymecTBAHTbCH npH ot- 
KpblTOft 3aABH>KKe, K0FA3 y H3C0Ca HMeeTCA o6paTHblft 
KAanam Ecah nacoc pa6oTaeT Ha BOAOiianopHyio 6aumio 
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KJianan HepaSoTaiomero nacoca aaKpbiT. FIpn nycKe Hacoca 
oSpaTHbiH Kjianan OTKpoeTCH jihllib Toraa, Kor.ua nacoi 
pasoBbeT nanop, npeBbiuiaioiHHH npoiHBOAaBAeHHe cein. 
B 9T0M cjiyqae ycjioBHH nycKa HacocHoro arperaTa oahh;i 
KOBbl K3K npH 3ai<pbITOH, TaK H npH OTKpblTOH 3aABH>KK(‘.

Bo3.mo>khoctb 9KciuiyaTaii,HH Hacociioro arperaTa c m> 
CTOHHHO OTKpblTOft 33ABH>KKOH OIIpeACASieTCH B OCHOBHOU 
yCJIOBHHMH OICTallOBKH HaCOCa. riOCKOJIbKy npH OCTailOBKe 
nacoca nponcxoAHT SbiCTpoe saKpbiTHe o6paTHoro KJianana, 
MOHCCT BO3HHKHyTb rHApaBAHHeCKHH yflap. EcjIH BO3MO>KHa>I 
BejiHHHHa noBbinieHHH AaBJieHHH npn THflpaBJiHuecKOM yna 
pe npeBbimaeT pa6ouHH nanop, Heo6xo&HMO yc'raHaBAHBari. 
■cnenHaAbHbie raciiTOAH yuapa.

Ilpn sanycKe BHxpeBoro nacoca 3aABH>KKa Ha narHera- 
TeJibHOM Tpy6onpoBOAe AOA>KHa 6biTb OTKpbiTa, TaK Kai; 
pe3K0e BO3pacTaHHe AaBAeiiHH, xapaKTepnoe aah BHxpeBbix 
IiaCOCOB, MO/KCT BbI3B3Tb aBapHIO.

Han6oAee npocTO ocymecTBAHeTcsi ycTanoBKa HAaBaio- 
hihx u,eHTpo6exHbix nacocoB. Hacoc, cMOHTHpoBaHHbiii c 
3AeKTpoABHraTeAeM Ha hohtohc, na HiAaiire hah BepeBKe, 
onycKaeTca b KOAOAeil- HepeA onycKaHHeM k mAanry hoa- 
coeAHHaeTCH HanopHbiii Tpy6onpOBOA- ZlAHiia HHTaiomero 
Ka6eAH Bbi^HpaeTcn b 33bhchmocth ot aahhbi iianopnoro 
Tpy6onpoB0Aa h niAaHra.

YcTaHOBKa norpy>KHbix apTesHancKiix HacocoB Tnna A, 
HA, AFIT c 3AeKTpoABHraTeAHMH, pacnoAO>KeHHbiMH na no- 
BepXHOCTH, A‘0A>KHa OCymeCTBAHTbCH B BepTHKaAbHyiO npH- 
MOAHHeiiHyio cKBa>KHHy. 3aaop Me>KAy HacocoM h o6caAHoft 
■rpy6,0H AOAHien 6biTb ne Menee 5 mm c KaiKAbii CTOpoHbi. 
ripn ycTaHOBKe Hacoca b naKAOHHyro hah HCKpHBAennyio 
cKBa>KHHy BO3HHKae.T nepeicoc BOAonoA'beMHoro Tpy6onpo- 
E0A3 H TpaHCMHCCHOHHOTO BaAa, HTO MOHieT npHBOCTH K 
BbixoAy riacoca H3 CTpon. FlepeA moht3>kom npoBepaioT Be- 
AHHHHy oceBoro pa36era BaAa Hacoca h AerKOCTb ero Bpa- 
meHHH. K HH>KHeii qacTH nacoca npHcoeAunaioT BcacbiBaio- 
uiHii narpy6oK c ceTKoii 4»iAbTpa. K co6paiiHOMy ysAynpn- 
KpenAHiOT MOHTaxcHbiii xOMyT h onycKaioT Hacoc b cKBan<HHy. 
K Bepxneii qacTH nacoca npnooeAHHHioT Hii>KHee 3Beno Tpanc- 
MHCCHOHHOTO B3A3 H BOAOHOA'beMHOH Tpy6bl. 3BeiIbH BaAa 
h Tpy6onpoBOAa MOHTHpyroT OAHOBpeMeHiio, npeABapn- 
TeAbHO Co6paB CeKIJHH Tpy6bl C TpailCMHCCHOHHblM BajIOM 
ii onopHbiMii HOAiiinniiHKaMH. FIocAeAOBaTeAbHo napaiHHBan 
n onycKaa 3BeiibH aaAa h Tpy6bi, np0H3B0A?iT npoBepKy,
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norpyjKeH thk, hto6m AHiiaMHHecKiifi ypoueHb HaxoAHAcii 
na 1 m Bbime ceTKii (piiAbipa. Bepxnee 3Beno BOAonoA'beM- 
uoii TpySbi nepe3 naTpySoK coeAHHHeTCsi c kojiciiom craHii- 
nbi npHBOAHOH roJioBKH. CraHHHa AOJiJKiia iiaotho omipaTb- 
cn Ha (pyHAaMeHT oiiopHofi noBepxHocTbio. Baji npHBOAHofi 
I0A0BKH COeAHHIHOT C B3J10M SAeKTpOABIiraTeAH. B HH/KHCft 
tiaCTH CTaHHHbl HMeeTCH 3aAHBOHHaH Tpy6Ka AAH CMaHH- 
BaHHH BOAOft pe3HHOBbIX nOAIHHHHHKOB IiepeA HyCKOM, T3K 
KaK 6es cMaHHBaHHH ohh 6bicTp.o pa3pymaioTCH.

Bo H36exaHHe BpamemiH nacoca nocAe ocTanoBKH b 06- 
paTHyio CTopoHy^B Bepxneii nacTH 3AeKTpoABHraTeA?i mohth- 
pyeTCH KOHTppeBepC, COeAHHeHHblfi C TpaHCMHCCHOHHblM Ba- 
aom. BpameHHe Hacoca b o6paTiiyio cTopony mohcct npHBe- 
CTH K pa3BHHHHBaHHK) B3A3 B COeAHHHTCAbHblX My^JTaX, 
onycKaHHio pa6oHiix koacc h TpeHino hx o Kopnyc nacoca. 
OcHOBHOH HpH3HaK XOpOUieTO MOHTa>Ka — OTCyTCTBHe bh6- 
paii,HH h HAaBHocTb BpameHHH BaAa. IlocAe npo^Horo ny- 
CKa npoH3BOAHT OKOHMaTeAbHyio peryAiipoBKy. OnTHMaAb- 
iibie napaMeTpw Hacoca AocTHraioTCH npn 3a3ope Mezi<uy 
iianpaBA5Hom.HMH annapaTaMH :h pa6oHHMii KOAecaMH 0,2— 
0,5 mm. Flpn noA'beMe 3anecKOBaHHofi boabi aah yMeiib- 
UieHHH H3HOCa 3a30p yBCAHHHBaiOT A0 0,4—0,6 MM.

Aah MOHTanca norpy>KHbix iiacocHbix arperaTOB Tima 
3UB npoBOAHT Te «e HOAroTOBiiTeAbHbie pa6oTbi, t. e. 
HpOBepmOT COCTOHHHe CKBajKHHBI, nOATOTaBAHBaiOT MOH- 
Ta>KHoe o6opyAOBanHe, npHcnoco^AeHiiH, HAomaAKH aah 
MOHTaxca h HacocHbift arperaT,

HoAroTOBKy Hacocnoro arperaTa aah MOHTajKa naHHHa- 
iot c npoBepKii BpameHHH poTopoB ABiiraTeAH h nacoca. 
/JAH 3T0T0 y 3AeKTp0HaC0C0B C ABHraTCAHMH CepHH FISflB 
CHHMaiOT CeTKy (J)HAbTpOB H CneHHaAbHblM KAKBIOM Mepe3 
coeAHHHTeAbHyio My$Ty noBopaqHBaiOT poTopbi. y arpera- 
tob c SAeKTpoABHraTeAHMH cepHH MAFI3 CHHMaiOT npo^Ky 
HAH KpbllHKy B HHJKHeM nOAHIHHHHKOBOM IIJHTe H HpH HO- 
Momii oTBepTKH, BCTaBAeHHOfi b npope3b BaAa, noBopann- 
BaiOT poTOpbi. Ecah poTop HacocHoro arperaTa ne npoBo- 
paHHBaeTca ot pyKH, hco6xoahmo noMecTHTb ero na 10— 
15 muh b cocyA c boaoh. Ecah h nocAe 3T0rO pOTOp He npo- 
BopanHBaeTcn, Hacoc otco6ahhhk)t ot ABHraTeAH h KaiKAyio 
cocTaBHyio qacTb npoBepsnoT b . OTAeAbHdcTH. ■ —;

floCAe ycTpaneHHH npnAHH AaKAHHHBa-fiHfi Hacoc cocah- 
H5HOT C ABHraTOAeM, He MeHHH KOAHfteCTBa peryAHpOBOHHblX 
uiafi6, ycTanoBAeHHbix na 3asoAe.
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B cotfpaHHioM nacoce oceBofi xoa aojimch 6biTb ne M<m<■<> 
3—4 mm. OceBoft xoa saMepmoT, ycTanoBHB poTop b Kpam 
HHe Bepxnee h HHxnee noAOJKeiiHH. JIjih coeAHHeHHH iiiii < 
ca c 3JieKTpoABHraTeJieM hcoSxoahmo ycTanoBHTb pa6o«m« ! 
KOJieca b cpeAHee noAomeHHe oTHocHTeJibHo HanpaBAmoimix 
annapaTOB. 3to ocymecTBJineTcn npH homoiuh peryjinpo 
BOHHbix rnaftS, pacnojioJKeHHbix Me?KAy 6opTOM Bajia sjick 
TpoABHraTeJin h Topn.oM coeAHHHTejibiioft My4>Tbi. ¥ nacoi 
iibix arperaTOB, hmcioiiihx c66cTBeHHbift ynopHbiii noAimin 
hhk (3IJ,B6-10-185, 3I4.B6-10-235 h t. a.), ycTanoBKa mai'm 
npOH3BOAHTCH MeiKAy COeAHHHTeJIbHoft My(|)TOft H onopimit 
BTyjiKofi b Kopnyce nHTbi.

HenpaBHJibHoe coeAHHeHne nacoca c gjieKTpoABHraTc 
JieM npHBOAHT k BbixoAy H3 CTpoii HanpaBjimoinHx annapa- 
tob h pa6onHX KOJiec. Ecjih pa6o«iHe Koneca noAxcaTbi n 
KpaftneM BepxneM noAomeHHH, nponcxoAHT hshoc Jia6n 
pHHTHblX ynjIOTHeHHH H 3Ha«IHTeJIbHO B03p3CTaeT Harpy3K.I 
iia ojieKTpOABHraTejib. FIjiacTMaccoBbie KOJieca b stom 
CJiynae narpeBaioTCH ot TpeHHH h TepmoT nepBOHaqaJibHyio 
(JiopMy. Ecjih pa6o«iHe KOJieca noAJKaTM b KpaftneM hhikhcm 
IIOAOJKeHHH, npOHCXOAHT 6bICTpbIH H3HOC HHJKHeTO AHCK.I 
KOJieca, pacTyT 06'beMHbie h MexaHmiecKHe noTepH, cwk;i- 
eTCH k. n. a. arperaTa.

npoBepiiB pa6oTy Hacocnoro arperaTa na JierKocTi, 
BpameHHH, HOACOeAHHSIIOT TOKOnOABOAamHft Ka6ejlb K Bbl- 
BOAHblM KOHpaM OJieKTpOABHTaTejIH. HoACOeAHHeHHe MO- 
»:eT 6biTb BbinojiHeHo AByMH cnoco6aMH: coeAHHHTejibHbiMii 
THJibaaMH c nocAeAyiomefi naftKoft h CKpyTKofi c nocjieAyio- 
meft nafiKoft.

noAcoeAHHeiiHe nepBbiM cnooo6o.M npoBOAHT cjieAyio- 
hihm o-6pa30M: saqnmeHHbie ot hsojihhhh kohhh tokohoa- 
BOAamero Ka6eAn, Aymemibie OAOBHHiiCTo-CBHHiioBbiM npn- 
noeM nOC-40, BCTaBAniOT b MeAHyio rHAb3y, npeABapHTeAb- 
ho npHnaaHHyio k BbiBOAHbiM KOHiiaM, h 3anaHBaiOT. MecTa 
nafiKH saqnmaiOT ot HanAbiBOB. MecTo CTbma H3OAHpyK>T 
AHHKOft H0AH3THAeH0B0ft HAH HOAHXAOpBHHHAOBofi AeHTOfi, 
HaKAaAbiBan ee BHaxAecTKy ao iiOAyqeHHH AnaMeTpa, paB- 
hoto AnaMeTpy Ka6eAH, a 3aTeM Ha aahhc 130 mm npoBO- 
AHT AOnOAHHTeAbHO H3OAHpOBaHIie B TpH CAOH. flOCAe H3O- 
AHpoBaHHn MecTo coeAHHeHHii norpymaiOT b cocyA c boaoh 
na 1,5—2 n. CocyA ycTanaBAHBaiOT Ha peaiiHOByio hoactha- 
i<y h yAaAHiOT ot nacocHoro arperaTa. MerOMMeTpOM npo- 
BepHIOT COnpOTHBAeHHe MeCT H3OAHH.HH COCAHHeHHH, AAH 
uero oahh KOHep MeroMMeTpa coeAHHmoT c JKHAoft Ka6enn, 
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ii Apyrofi— c BO'Aofi b oocyae. ConpoTHBJieHne hsojihhhh 
;iOJI>KHO 6bITb He HH7KC 500 MOM.

IIoAcoeAHHeHHe cKpyTKofi ocymecTBJiaiOT nyTeM ne- 
IIOCpeACTBCHHOrO COeAHHeHHfl OTAeJIbHblX KOHHOB Ka6eJIH II 
iipnnaHBaHHH hx. Bce ocTajibHbie onepauHH (no h30Jihhhh 
ii npoBepKe) aHaJiorHMHbi.

Oco6oe BHHMaHHe cjieAyeT yAeJiaTb aanojineHHio sjick- 
ipoABHraTejiH BOAofi. JIjih 3Toro ero npeABapHTejibHo npo- 
MblBaiOT H nepe3 OTBepCTHC, B KOTOpOM yCTaHOBJieH (JlHJIbTp, 
y ABHraTejiefi MAH3 hjih uepe3 OTBepcTHe b BepxneM mHTe 
y aJieKTpoABHraTejiefi cepHH n3JI,B 3ajniBaioT hhctoh npo- 
(|)HJIbTpOBaHHOfi BOAOft.

Flocjie sanojineHHH ajieKTpoABHraTejin boaoh h©o6xoah- 
MO y6eAHTbCH B repMeTHHHOCTH COeAHHeHHfi, OTCyTCTBHH 
yTeaeK h BO3AymHbix npo6oK. KoJinqecTBO boabi, sajiHBa- 
eMoe b 3JieKTpoABHraTejiH pa3JiHHHbix thhob, npHBeAeno 
b Ta6jiHiie 36.

T a 6 ji h i; a 36

Kojihmcctbo BO/ibi, 3ajiHBacMoe b ajieKTpOABHraTejiH
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FIpOBepeHHblfi II nOArOTOBJieHHblft Hacoc COeAHHHIOT c 
BOAonoA'beMHofi Tpyoofi. K Tpy6e AByMfl noacaMH npHKpen- 
jihiot Ka6ejib, a noA My$Ty ycTaHaBJiHBaiOT MOHTaxciibifi xo- 
MyT. C noMonjbio Kpana hjih Jie6eAKH arperaT noAHHMaioT 
Ha TaKyiO BblCOTy, HTo6bI MOHCHO 6bIJIO 33BeCTH HHHCHIOIO 

189



yacTb ajieKTpoflBHraTejiH b ycTbe cKBaiKHHbi. ArperaT onx 
CK3IOT B CKBHTKHHy AO Te* n0P, nOKa MOHTa/KHblH XOMVI 
ne chact na otojiobok. 3aTeM hpohbboaht HapamHBanne n 
cnycK b CKBaxtHHy Bcero HanopHoro Tpy6onpOBO.ua. O,uiio 
BpeMenHo c TpydaMH b CKBaxHHy norpyxaiOT tokohoabo 
Ahihhh i<a6ejib n Tpy6ny ajih aaMepa ypoBHH. Ka6ejn. 
KpensT k Tpy6aM cneixHajibHbiMii noflcaMii. He cjieayeT i<pe- 
riHTb Ka6ejib npoBOJioKOH, TaK KaK mojkho noBpeAHTb ero 
H30AHUHK). K HOCJieAHeft CeKHHH BOAOHOA'beMHOH Tpy 
6bi noAcoeAHHHioT onopnoe kojicho c ManoMeTpoM. Ha ycTbe 
CKBa>KHHbI MOHTIipyiOT T3K?Ke yCTpOIJCTBO AAH 33Mepa 
ypOBHH BOAbl.

HacocHbiii arperaT AOJixeH BcerAa naxoAHTbCH noA An- 
HaMHnecKHM ypoBHeM, iio Bbime (JinjibTpa. Hpn ycTanoBKe 
nacoca b6ah3h cj)HAbTpa nepeKaHHBaeMaa >KHAK0CTb riMee r 
60AbHIHe CKOPOCTH, HTO npHBOAHT K HOBblHieHHK) COACpJKa- 
hhh MexaHHHecKHx npHMeceii b boac.

npH pa6oTe b oahoh CKBaxKHHe AByx norpyrKHbix naco- 
COB lOHH yCTaHaBAHBaiOTCH OAHH HaA APyrHM HAH pflAOM, 
eCAH TaKOH MOHT3JK B03MOJKCH.

npo6Hbiii nycK arperaTa A°nycKaeTcn toabko nepea 
aBTOMaTHnecKyio .CTaHHHio ynpaBAeHHH, npeAHasHaneHHyio 
AJiH AaHHoro Tiina SAeKTpOABHraTeAH. CncTeMa ynpaBAenHn 
KpenHTCii ah6o na cTene b noMemeHHH HacocnoH CTaHHHH, 
ah6o b cneHHaAbHOM uiKaiJiy ynpaBAeHHH c aBT0MaTH3ii- 
pOBaHHblM o6orpeBOM B 3HMHee BpeMH. Heo6xOAHMOCTb 
noAAeP>KaHHH HOAOXHTeAbHOH TeMnepaTypbi b noMemeHHH, 
i'Ae ycTanaBAHBaeTCH annapaTypa ynpaBAeHHH, ©6ycAOB- 
AHBaeTCH oco6eHHOCT5iMH ycTpoiicTBa 3aiHHTbi ot neperpy- 
3ok. KaAH6poBi<a TenAOBbix BAeMeHTOB na 3aB0Aax-H3r0T0- 
bhtcahx npoH3BOAHTCH npH TeMnepaType 20°C, h npn no- 
HHHveHHH reMnepaTypbi ao —20°C BpeMH cpaOaTbiBaHHfi 
yBeAHHHBaeTCH b 2 pasa (40ce/c bmccto 20 cgk), a npn no- 
BbiineHHH TeMnepaTypbi ao 50°C BpeMH cpaOaTbiBaHiia 
yMeHbmaeTCH b 2 pasa (10 ce/c). OTHocHTeAbHan BAa>K- 
HOCTb HOMemeHHH, B KOTOpQM yCT3HaBAHBaeTCH CTaH'UIIH 
ynpaBAeHHH, ne aoajkhh npeBbimaTb 70%•

flocAe ycTanoBKH annapaTypbi hpoboaht noAroTOBKy ee 
AAH nOAKAKWeHHH. JJ.AH 3T0T0 yAaAHIOT KOHCepBHpyiOIUyfO 
c.Ma3Ky, npoTiipaiOT KOHTaKTbi, npOBepniOT 3aTH>KKy Bcex 
6oatob li raeK, npoBepaiQT conpoTHBAeHHe hsojIhhhh, ko- 
Topoe" AOAJKHO 6bITb He HIUKe 3 M0M.

noAKAioneHHH nHTaKMneii ceTH CHCTeMy aaaeMAHiOT. 
ripoBOAa nHTaiomeii cgth, TOKOBeAyuuie KaOeAH, nposoAa 
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KomaKTOB, npOBOA o6orpeBa h npoBOA AaTHHKa cyXoro 
xojxa noAKJiiouaiOTCH corjiacHo cxeMe. Hocjie ocMOTpa ajie- 
MenTOB cTaHi|HH ii saKpbiTHH ee HacocHbiH arperaT mojkct 
6biTb BKJiioqeH b paoo'ry.

nycKOBoii tok norpyxiHbix sJieKTpoABHraTejieii b 4—8 
pas npeBbiinaeT HOMHHajibHbift. Flpn sanycKe norpy>KHoro 
HacocHoro arperaTa yBeAHHHBaeTCH naAenne HanpaiKeHHii 
b ceTH h cHiiJKaeTcn nycKOBoft MOMeiiT ajieKTpoABiiraTejifl. 
Ecah b momcht nycica noTepH Hanpa>KeiiHH na aaKiwax 
npeBbicHT 40% HOMHiiaAbHoro, HeoSxoAiiMo ah6o yBeAH- 
MHTb ceneHHH npoBOAOB, jih6o ocymecTBHTb nHTaHHe ot 
TpaHccjiopMaTopa hah cHHxpoHiioro renepaTopa 6oAbineft 
MOIHHOCTH [7].

Hah npo6Horo nycKa aBTOMaTHnecKyio CTaimnio nepe- 
KAionaiOT na pynnoe ynpaBAeHne. flycTHB arperaT, Ha6nio- 
AaiOT 3a iiOKasaHHHMH npn6opoB h, peryAHpyn 3aABH>KKoft, 
ycTanaBAHBaiOT HOMHHaAbHbift pe>KHM. Ecah nepes 5—6muh 
nocAe nycKa nacosc, pa6oTaa, ne noAacT boaki, to ne- 
o6xoahmo ero OTKAioqHTb h Ha craHiTHH ynpaBAetiHH noMe- 
HHTb MecTaMH noAKAioqeHHe aio6bix AByx (jia3 (npH Bpame- 
hhh poTopa b o6paTHyio CTOpOHy nacocnbift arperaT co3Aa- 
eT MaAbift nanop). EIocAe nepeMeiibi 4>a3 nycK noBTOpneT- 
ch. Hpn aBTOMaTH'iecKOM OTKAKAieHHH arperaTa Heo6xo- 
AHMO BblHCHHTb npIIHHHy 3TOTO H AHIIIb TOTAa npOH3B6CTH 
noBTopiibift nycK.

T a 6 J1 11 u a 37
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AJiHHa,
MM MycJiTbi

BOA*>I B 
100 noz. m

Tpydbi

48 48,3 4,0 4,39 56 96 0,5 128
60 60,3 5,0 6,84 73 110 1.3 198
73 73,0 5,5 9,16 89 132 2,4 301
89 88,9 6,5 13,22 107 146 3,6 453

102 101,6 6,5 15,22 121 150 4,5 616
114 114,3 7,0 18,47 132 156 5,1 790

Ecah BMecTe c BOAoft nocrynaeT 6oAbmoe koahhcctbo 
MexanHHecKHx npiiMeceft, hco6xoahmo npHKpbiTb 33Abh>k- 
Ky. yMeHbuiHB noAany, chhhoiot CKopocTb abh>kchhh 
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BOflM b CKBaJKnne. FIOHBJieHne b BO^e BO3AyinHbix nyabipi. 
kob CBHfleTejibCTByeT o neAOCTaTOHHOM 3arjiy6;ieHHH nacoc 
hoto arperaTa. ^to^bi npeKpaTHTb hoacoc BO3Ayxa, nacoc 
HHH arperaT HeodxoAHMo AonoAHHTeAbHO 3arAy6HTb. Ujisi 
npHpa6oTKH pa6oHHX opranoB HacocHbift arperaT ne peKo- 
MeHAyeTCH OTKAiouaTb b TeneHiie 2—3 cyTOK.

XapaKTepHCTHKa Tpy6, HcnoAbsyeMbix b KanecTBe bo 
AonoA'beMiibix, npHBeAeiibi b TA6AHue 37.

B 3HMHee BpeMH pa6oTbi no noAroTOBKe norpy>KHbix 
HaCOCOB K MOHTaJKy AOAJKHbl HpOBOAHTbCH B TdlAblX HOMC- 
meHHHX. BoAa aah 3anoAHeHHH aAeKTpoABiiraTeAH norpyjK- 
hoto nacoca motkct 6bnb noAorpeTa, ho ao TeMnepaTypbi 
He Bbime 50°C. KaTeropHqecKH sanpemaeTca 3aAHBaTb abii- 
raTeAb ropnnefi BOAofi. Bo H36ejKaHne saMepaaHHH boahi 
hco6xoahmo cpasy nocAe shahbkh onycKaTb arperaT n 
CKBaJKHHy.

Oco6oe BHHMaHHe B 3HMHee BpeMH AOAJKHO yACAHTbCH 
ACMOHTaJKy norpyjKHbix h nAaBaiomHX nacocoB nepeABHjK- 
HblX yCTaHOBOK. Heo6xOAHMO CAeAHTb, HTOfibl HanOpHble 
iHAaHrH h Kopnyc Hacoca noAHOCTbio ocBo6oji<AaAHCb ot 
BOAbi. X[ah cAHBa BOAbi H3 HanopHoro Tpy6onpoBOAa II 
HiAanra nacoca, ycTaHOBAeHHoro b maxTiioM koaoahc 6ei 
yrenAeHHoro oroAOBKa, b hhx hhjkc ypOBHH npoMepaaHHa 
ACAaeTCH OTBepcTHe AnaMeTpoM 3 mm- ripn ocTanoBKe naco- 
ca BOAa nepes oTBepcTHe cTexaeT b koaoach.. TaKoe jkc ot- 
BepcTHe aah cnycKa boabi H3 nanopHoro Tpy6onpoBOAa 
AeAaeTCH b ycTaHOBKax c bhhtobmmh h HHepiiHOHHbiMH na- 
COCaMH.

Ecah nAaBaiomHfi nacoc pa6oTaeT nepHOAHnecKH, to 
nocAe HanoAHeHHH cmkocth HanopHbie HiAaHTH peKOMeHAy- 
ei'CH onycTHTb na Tpoce hah BepeBKe b KOAOAefi na 3—4 m 
OT nOBepXHOCTH.

TIocKOAbKy KOAe6aHHH TeMnepaTypbi boabi b noAaeMHbix 
BOAOHCTOHHHKaX 33BHCHT OT BpeMeHH FOAa He3HaHHTeAbHO, 
3HMHHH 3KcnAyaTau.HH ne OKasbiBaeT cyniecTBeHHoro bahh- 
hhh na pa6oTy HaoocoB. Oah3ko y3Abi HacocHbix .CTanuHft, 
pacnoAOJKeHHbie na noBepxHOCTH, Tpe6yioT oco6oro Ha6Aio- 
AeHHH h npHHHTHH Mep, npeAOCTeperaiomHx ot 3aMep3anHH.

MOHTajK BOAOCTpyfiHOfi yCTaHOBKH, hoao6ho MOHTajKy 
norpyjKHbix HacocHbix arperaTOB, hpohsboahtch c noMombio 
AByX MOHTaJKHblX XOMyTOB H KpaHa HAH Ae6eAKH. npHeM- 
Hblfi KAanaH, KOTOpblft HBAHeTCH OTBeTCTBCHHOft HaCTblO 
CTpyfiHoro annapaTa, h6o6xoahmo npoBepHTb na repMeTHH- 
HOCTb eme ao MOHTajKa b KOAOAfie.
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CrpyftHbift annapaT onycKaiOT b KOJioaeix na AByx Tpy- 
ConpoBOAax: nanopHOM h BOAonoA'beMHOM. Ecjih ycTaHOBKa 
OAHOJiHHefmaH, to cTpyfinbift annapaT onycKaioT Ha oahoh 
rpy6e, a (JiyHKHim BTopoft Tpy6bi BbinojiHneT oScaAHaa ko- 
JIOHHa CKIiajKHHbl.

JLjiji oSecne-qeHHH HopMaJibHoft paSoTbi BOAOCTpyfiHoft 
ycTaHOBKH npHeMHbift KJianan AOJixeH SbiTb norpyxceH hoa 
AKnaMHHecKiift ypOBCHb ne Menee neM Ha 0,1 paccTOflHHH 
ot paSoqero ypoBHji boahi b KOJiOAfte ao och nenTpoSejK- 
iioro nacoca. Ctwkh peabdoBbix coeAiiHeHHii Tpy6 yiwiOT- 
HfllOT JlbHHHOft npHAblO, HpOHHTaHHOft CypiIKOM HJIH SejIIl- 
jiaMH.

UeiiTpo6e>KHbift nacoc c 3JieKTpoABHraTejie.M ycTanaB- 
JiHBaioT na qiyHAaMCHTe okojio ycTbH kojioaus. BbixoAHHiHft 
H3 KOJioAfta Koiien. Hanopnoro Tpy6onpoBOAa noAcoeAHHmoT 
k HarneTaTejibHOMy naTpy^Ky, a KOHen. BOAonoA'beMHoro 
Tpy6onpoBOAa — k BcacbiBaioineMy iraTpy^Ky ueHTpodex- 
iioro nacoca. Taxoe coeAnnenHe Tpy6onpoBOAOB xapaKTep- 
no ajih ycTaHOBKH BH-2-8. B Apyrnx BOAOCTpyftHbix ycrra- 
HOBKax coeAHHeHHe Hanopnoft h BOAonoA'beMiioft Tpy6 3a- 
BHCPIT OT npHHHTOft CXCMbl BOAOHOA'beMa.

Ha HarneTaTejibHoft jihhhh ycTanaBjiHBaiOT ManoMeTp, 
peryjiHpoBOHHbift Kpan hjih Bem'HJib ajih nycxa ycTaHOBKii 
b pa6oTy, peryjiHpoBamiH riOAaHH boabi ii OTKJHOqeHHn ycra- 
HOBKH OT BOAOHpOBOAHOft ce™, BaHTy3 HJIH npOAyBOHHblft 
K'pan AJm yAaJiemifl BO3Ayxa.

npii nepBHHHOM nycKe peryjinpoBOMHbift Kpan 3aKpbiBa- 
iot h ycTanoBKy 3ajiHBaiOT boaoii ao hojihofo yAaJieiiHH 
BO3Ayxa. Llocjie sanycKa neHTpo6e>KHoro nacoca BOAa b 
ycTarioBKe 6yACT iiHpKyjiHpoBaTb no KOJibiiy: n,eiiTpo6e>KHbift 
nacoc, HanopHbift Tpy6onpoBOA, CTpyftHbift amiapaT, boao- 
noA'beMHbift Tpy6onpoBOA, iieHTpo6e>KHbift Hacoc. Mano- 
mctp noKasbiBaeT MaKCHMaJibHoe AaBjiemie, KOTOpoe pa3- 
BHBaeT BOAOCTpyftHaa ycTanoBKa. OTKpbiBaa peryjiHpo- 
BO'iHbift Kpan, onpeAejimoT TOHKy cpbma, t. e. npeKpameHHe 
iioAanH. npeKpaineHiie noAami boabi mojkho sa^HKCHpoBaib 
iro pe3KOMy cHHxreHHio AaBJieiiHn na niKajie ManoMeTpa. 
npH BTOpHHROM HyCKe yCT3HOBKH yCTaHaBJIHBaiOT pe>KHM 
na 4—6 m Bbirne cpbiBiioro. TaKHM nyreM npoH3BOAHT 
peryjmpoBKy ycToftnHBoft pa6oTbi npn MaKCHMajibnoft no- 
Aaue. B AaJibHeftuieM 3anycK BOAOCTpyfinoft ycTaiiOBKii 
IipOH3BOAHT 6e3 BCHKOft peryjinpoBKH.

Pa6oTbi no MOHTaiKy 06'beMiibix n iiiiepnnoHHbix iiacocmi 
npoH3BOAHT b nocjieAOBaTeJibiiocTH, npnmiToft ajih Moma
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>i<a n,eHTpo6e>KHbix HacocoB c HcnoAbaoBaHHeM Tex >kc npll 
cnocoSjieHHH.

MoHTaxc nopmHeBbix iiiTaHroBbix hhcocob npoHaiiu m, 
cjieAyioiHHM o6pa3OM. CnanaJia b cKBa>KHHy onyc'Ki..... .
KOJioHHy BOnonoA'beMHbix Tpy6 c hhjihhapom, a 3aTeM nop 
inenb Hacoca na nrraHrax. FIpHeMHbiH KJianan nacoca aoji 
/Keri 6biTb norpyxceH hoa AMHaMHnecKHH ypoBenb h iic mi 
nee neM na 1 m hhxoahtch naA cjiHAbTpoM.

Ao MOHTaxa norpyiKHoro bhhtoboto ajieKTpoHacoca ik 
o6xoahmo npoBepHTb npOBopanHBaeMocTb pa6onero iiinii i 
B 0(60HMe. MaKCHMaJIbHblii KpyTHIH,Hft M0M6HT He AOJl/Ki II 
IIpeBblHiaTb 0,5 K2M. IlOArOTOBKa OJICKTpOABHraTeAH K MOH 
Taxcy 3aBiiCHT ot ero THna h onHcana Bbime. Ecah 'iepi'i
2— 3 muh nocjie sanycKa arperaTa nanHeTCH noAana b<>,:ii.i,
to HanpaBJieHHe BpameHHH porapa arperaTa .......................
B npOTHBHOM cjiynae naAo noMeHHTb MecTaMii ABa aio6i.i\ 
KOHiia Ka6enn na KJieMMax CTaHiiHii ynpaBAeHiifl.

IlepeA nycKOM b pa6oTy KaK nopniHeBoro, TaK h bhh ih 
bofo nacoca h6o6xoahmo na nanopHOM Tpy6onpoBon 
OTKpbiTb Bce Kpaiibi h 3aABH>KKH. 3to Tpe6oBanne aoji/k 
ho CTporo BbinojiHHTbCH npH sanycKe Jiio6bix o6i>eMiii,i \ 
HacocoB.

npll MOHTa>Ke BIl6pan,HOHHbIX HaCOCOB c HOBepXHOCTIH i " 
B>i6paTopoM oco6oe BHHMaHHe aoa>kho yAeAHTbcfl coe;in 
HenHHM, TaK, npn MOHTaxce BOAonoA'beMHoft koaohhhi o6h 
3aTejibHa yciaHOBKa KOHTpraeK hah npy>KHHHbix iuaiio 
HjIH JIHKBHAaHHH 60K0BMX KOJie6aHHft npH AAlIHe BOA" 
iioA'beMHbix Tpy6 6ojiee 15 m H0o6xoahmo ycTaHaBAHiia 11. 
HanpaBJiHiomHe (Jionapn. HanpaBAHioimie (JjOHapn aoa>kiih 
IiaXOAHTbCH Ha OAHHaKOBOM paCCTOHHHH OT (JlJiaHIieB. /Vl" 
HeHTpHpoBaHHH (JioHapeft na Tpy6ax mojkct Hcnojib3OBan. 
CH Tpoc, KOTOpblM COCAHHHIOT KJianaHHblft y3CJI C yCTbCM 
CKBa>KIIHbI.

Moht3>k njiaBaioiHHX BH6paijHOHHbix HacocoB thiij 
H3B-’/2o npoH3BOAHTCH HenocpeACTBeiiHo na BOAonoA'bCM 
hom niJiaHre. IUjiaHr AOJiacen 6biTb haotho saKpennen 11.1 
nanopHOM narpy^Ke Hacoca cneiinaAbHoft cko6oh. K cko6c 
c peAbio npeAOTBpameHiiH nepeTHpaHHH KpenHTCH TaK>Kr 
nHTaiomHft Ka6eAb. Hacoc ycTanaBAHBaeTCH b neHonAacro 
Bbift noHTOH h onycKaeTca b KOAOAeii. Ka6eAb kpchhtch i. 
BCAonoA'beMHOMy niAanry hah Tpy6e xoMyTiiKaMii 'iepc .
3— 4 m- HpH ycTaHOBKe Hacoca b Tpy6naTbift KOAOAen, 11011 
toh ycTanaBAHBaiOT Bbirne nacoca, KaK HOKaaaHO Ha pn 
cyiiKe 57.
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Phc. 57. VcTaHOBKa BOXoiKWbeMHHKa H3B-’/20 b BojiosaGopax: 
a — b uiaxTHOM KOJioAue; 6 — b TpySuaTOM KOJioaue; e — b otkpbitom BOAoeMe.

IlpOHSBOACTBO MOHTa>Ka BCTpOHaCOCHBIX yCTHHOBOK 
paccMOTpHM Ha npHMepe BeTpoHacocHoro arperaTa c HHep- 
HHOIIHblM BOAOnOA'beMHHKOM BB-3.

BeTpoBOAonoA'beMHHK nocTynaeT c 3aBOAa-H3roTOBiiTejiH 
n paaoopaHHOM BH/ie. Ero y3Jibi h MexaHii3Mbi hcoSxoahmo 
lipOBOpIITb Ha KOMHJieKTHOCTb. JI.JIH c6opKH H yCTaHOBKII 
iicTpoABHraTejieH Majiofi moihhocth Tpe6yeTca BbipoBHen- 
naii ii oqiimenHaH njiomaAKa ajihhoh 10—15 m ii innpH- 
noii 5- 7 m. MoHTaxc BeTpoaBiiraTejiH h HacocHoro 
arpcraTa coctoht ii3 cJie/iyiomHX ochobhbix STanoB: noa- 
loroBKa noA'beMiioro o6opyAOBaHHH h OTAejibHbix ysjioB 
ycranoBKii; c6opKa jjBHraTejiH; noflbeM, ycTanoBKa h pery- 
jinpoBKa BeTpoABHraTejia; MOHTax h peryjinpoBKa nacoc- 
noro arperaTa; onpo6oBaHiie BeTpoHacocHoft ycTanoBKH.
I.ih noflbeMa ycTaHOBOK He6ojibmoft moiiihoctii ncnoJibsy- 

CTCH aBTOMOSHJIb IIJIII TpaKTOp CO CTpejIOH H TpOCOM.
llocJie niiaHHpoBKH njiomaAKH BbiKanbiBaiOT Tpn hmm 

i i\'6hhoh 50—70 cm, b KOTOpbie ycTaHaBJiHBaiOT $yHAaMeH- 
ii.i, lacbinaH hx na 2/3 seMJieft. Cocahhhb noaca gaiHHii c 

o< IIOUIIblMH yrOJIKHMH II yCTaHOBHB paCKOCbl, CTblKyiOT HHJK- 

13* 195



imft OTceK Jie>Kanjefi na seiwjie dainnn c abymh (JiyHAaMcii 
TaMH. Ha peMenHbix pacTnx<Kax BnyTpu 6auiHH ycTan.ii 
jiHBaiOT oTceic BOAonos'beMHOfi Tpyobi. ycTaHaBJiHBaior na 
Baji BeTpoKOJieco u yroJiKH XBOCTa coeflHHiiiOT c npHJiiiim 
MH TOJIOBKH 60JIT3MH.

3aKOHHHB c6opKy BeTpo/iBHraTejifl, co6npaiOT CTpe.iv, 
KOTOpaa COCTOHT H3 AByX OTCeKOB BOflOnOA'beMHblX Tpyl' 
BepxHHe KOHiibi Tpy6 ycTauaBjiHBaiOT KpecT-naKpeci n 
CTHI'HBaiOT MHTKOfi HpOBOJIOKOfi.

Oahhm kohiiom Tpoca AuaMeTpoM iie Menee 6 mm o6bh 
3biBaiOT rojioBKy, saBOAH Tpoc Ha nepeKpecTbe CTpeJibi, .1 
Apyroft KOHeii aaKpenjiaiOT na nepeflneM KpioKe aBTOMu 
6iijih, TpaKTOpa hjih Ha 6apa6ane pyqnofi Jie6eAKH. ycHJine 
na Tpoc b naqaJibHbiii momcht noflbeMa AOCTHraeT 140 
150 ks. ^4to6bi cMnrqiiTb yaap, b kohhc noji'beMa k HHXiieii 
nanejiH JieiKameft 6auiHH npMBH3biBaiOT saflHioio otthikkv 
Tpoc HHaMeTpoM 3—4 mm. TpocoM yuepiKHBaioT 6aniHio npn 
noA"beMe h npoH3BOAMT OTTHiKKy npn KpenjieHHH TpeTbero 
yrojiKa k (jiyHAaMeHTy.

flepeA inoA'beMOM npoBepniOT npoqnocTb KpenjieHiin 
Tpoca h CTpejibi, npHnoflHHMan TpocoM ABHraTeJib iia 
10—15 cm ot noACTaBKH. Ecjih Bce ysjibi 3aTHHyTbi xopo- 
uio, noflHHMaiOT arperaT n iCTbiKyiOT TpeTHfi yrojiOK c (Jiyii 
aaMeHTOM. noACbinaa seMAio hjih me6eHKy nox (JjyHflaMcn 
Tbl, AO^HBaiOTCH BCpTHKaJIbHOCTH 6aiUHH, T3K K3K npH Hll 
kjiohhom noJioxeHHH 6aniHH roJioBKa ee ne 6yn,eT tohiio 
opneHTHpoBaTbCJi no HanpaBJieHiiio BeTpa.

BoAonoA'beMHHK co6npaiOT na njioiuaAKe b ropH3oii 
TajibHOM nojioiKeHHH. O6myio AJiHiiy Tpy6 noA6npaioT TaK, 
HTo6bi inapoBofi KJianan pacnojiarajicH na (\5—0,8 m hhikc 
AHHaMHnecKoro ypoBiia boabi h ne aoxoaha ao AHa koaoa- 
ua ne Menee ueM Ha 0,3—0,4 m. FIpH hco6xoahmocth oahv 
H3 ceKunfi Tpy6 yKopaqHBaiOT ao Tpe6yeMOft aahhbi. O6pe- 
jaHHbift KOHeu Tpy6bi HarpeBaioT ao 500—700°C h pa3Bajn>- 
HOBbiBaiOT c noMombio KOHycHoft onpaBKH, KOTOpaa no- 
cTaBJiaeTCM b KOMnjieKTe ycTanoBKH. JJah o6ecneqeiiH5i 
repMeTHHHOCTH KOHycHbix coeAHHeHHft Tpy6 6oji™ (JuiaHiieB 
Heo6xOAHMO 3aTHTHBaTb paBHOMepHO. Co6paHHblfi H Bbl- 
BepeiiHbift BOAonoA'beMHHK noAHHMaiOT phaom c 6amneft b 
nepTHKajibHoe nojioiKeHHe n onycKaiOT b KOAOAeu, c BHem- 
nefi cTopoHbi 6aiuHH- FIocab 3toto saBOAHT BOAonoA'beM- 
HUK BHyTpb (JiepMbi h CTbiKyiOT c (jiAaHueM nepexoAHHKa.

3aKOHUHB M,oHTa>K, npoBOAMT peryjiHpOBKy BeTpouacoc- 
Horo arperaTa. npoBepaioT paSoTy ciiCTeMbi peryJiHpoBaHnn 
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ii MexaiiH3Ma aBTOMaTHnecKOH ocraiioBKH npn sanojiHenHii 
pi iepBHoro 6ai<a. BerpoKOJieco aoajkho 3aHiiMaTb Tai<oe 
iKMOKemie, hto6m yroji Me>KAy xopAofi jionacTii n hjioc- 
KocTbio BpameHiisi cocTaBJiHJi 25° 3to ooecnemiBaeT nycKO- 
itoe iioJiOzKenne. MaAan npy>KHiia peryjiHpOBaHHH AOjiiKHa 
6'>itb c>KaTa na 3 mm, pasBHBaii ycHJine okojio 250 z, a bc- 
.'iii'iHHa npeABapHTeJibHoro cmaTiiH ochobhoh npy>KHHbi 
jloji>KHa cocTaBJiflTb 20,6 /<a.

npii HopMajibHofi 3aTH>KKe npyjKHHbi jionacTH naxoAflTcn
I) IOpH3OHTaJIbH0H nJIOCKOCTII, a KpiIBOHIHH H BOAOHOA'bCM- 
iiiih -rpy6a saHHMaiOT cpeAnee noAoxKeHHe. nposepnB na- 
THJKeHHe pacTHJKeK BOAonoAbeMHoft Tpy6bi, cMasbiBaioT 
IICC nOABHJKHbie COeAHHeHHH II IipOKpyMIIBaiOT BCTpOKOAeCO 
ot pyKH. Ecaii npn npOKpyHHBaniiii OTcyTCTByeT 3aeAa- 
nne h CTyKii, onpo6biBaioT BeTponacocHbiii arperaT b Aeii- 
CTBHH.

CncTeMa peryAHpoBaHnn AOAzKiia BCTynaTb b AeficTBHe 
npn CKOpocTH noTOKa BO3Ayxa 5—6 MfceK, orpaHiimiBaH 
IIpH 6oAbIHHX CKOpOCTHX HHCAO O^OpOTOB BeTpOKOAeca AO 
470—480 b 1 muh (pacneTHoe hhcao 420 oGImuh). Bo Bpe- 
mh pa6oTbi 6aniHH He aoajkh3 BH6pnpoBaTb, a BOAa no- 
AaeTCH ycToiriHBofi CTpyefi. HocAe 20—30 h pa6oTbi npo- 
BOAHT OCMOTp y3AOB BCTpOHaCOCHOfi yCTaHOBKH H HOATHMKy 
6OATOBbIX COeAHHCHHfi.

KoMnoHOBKa BOAonofiiioro nyiiKTa, o6opyAOBamioro 
neiponoA'beMHHKOM BB-3, ocymecTBAHeTcn no THnoBOMy 
npocKTy TH-CB-605 rnnpOBOAXoaa (pnc. 58). PeaepBHbifi 
6ai< AAH BOAbl eMKOCTbK) 10 M3 MOHTHpyiOT H3 c6opHOTO 
;i<cAe3o6eTOHa h 3aKpbiBaiOT KpbiniKofi. Ctchkh 6aKa 06- 
cbinaioT 3eMAefi. BoAonofiHyio nAomaAKy AAHHofi 15 m h 
miipHHofi 6 m AeAaioT c yKAOHOM i = 0,02 no o6e cToponbi 
oi iiopbiTa. BoAonofiHoe KOpbiTo aahhoh 12 m icoctoht H3 
inecm ccKHHfi. BauiHH BeTponoA'beMHHKa pacnojiaraeTCH na 
paccTomiHH ne 6oAee 20 m ot 6aKa. BoAonpoBOAHbie Tpy- 
6i,i yi<JiaAbiBai0T b rpyHT rAy6>Ke caoh npoMepaaHHH na 
0,3 0,4 m.

MoiITa>K riiApOTapaHHOfi yCTaHOBKH o6bIHHO He BbI3bI- 
naer larpyAHeHHH h ocymecTBAneTCH corAacHo HHCTpyK- 
iiiiii, iipiiBeAeHHoft b nacnopTe Tapana. Oah3ko HaAaAKa 
n nycK 3Toii ycTaiiOBKii xapaKTepiisyiOTCH phaom oco6en- 
nocTeii.

JIjih o6ecneueHiiH nenpepbiBHofi pa6oTbi ycTanoBKii He- 
o6xoAHMa repMeTH3au,HH nHTaTenbHoro Tpy6onpoBOAa, 
>v» i iyimioro KOAnaKa h KAananoB.
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JXjih nycKa niApOTapaHa b paSory npii 3«aHHTeJibHbix 
iiHTaTejibHbix Hanopax TpeSyeTcn HecKOjibKo pa3 oTKpbiTb 
ynapiibiii KJianan BpyuHyio, HOKa AaBJieHiie b KOJinaKe ne 
IIOBblCHTCH AO BCAHHHHbl AByKpaTHOBO HHTaTejIbHOTO HanOpa. 
JanycK FHApoTapana npn ajihhhom h hojiotom HarneTa- 
TCJibHOM TpydonpoBOAe naAO ocymecTBjinTb npn 3aKpbiToii 
taABHjKKe.

llpii HeiicnpaBHoii pa6oTe BO3Aymnoro iipncnoco6jieHi«i 
loah'icctbo BO3Ayxa b KOJinaKe yMeHbinaeTca n sHaiHTeAb- 
ho BO3pacTaiOT nyjibcanHii b naiiopnoM Tpy6onpOBOAe. 
BoAbinoe 3HaqeHHe Ha ycToiiHHByio padoTy ycTanoBKH OKa- 
.'■biBaiOT ajihhh h AnaMeTp nHTaTejibnoro Tpy6onpoBOAa. 
JiiaHeiiHH pacxoA-OB b HHTaTejibHbix Tpy6onpoB-oAax npii 
pasAHHHbix BeAHHHHax nHTaTeAbiioro Hanopa h AHaMeTpa 
upHBeAeHbi b Ta^Aiine 38.

T a 6 ji h ii a 38

PacxoA b nHTaTejibHOM TpyGonpoBoae, /ilceK

XI waMeTp 
TpyObl, .MM

HiiTaTejibHbifi nanop, m

1-2 2-5 5-10 10-20 20- 30 30—43

63 1 1 2 3 4 5
75 2 2 3 5 6 7

100 3 4 6 8 10 12
150 8 16 15 20 25 30
200 15 20 30 ■10 50 60

MoHTaiK AeHTOHHblX BOAOHOA'bCMHHKOB BCCbMa HpOCT. 
HpH COeAHHeHHH AeHT-OHHOTO BOA'OnOA'beMHHKa C BeTpOABH- 
iHTCAeM nocAeAOBaTeAbHOCTb Monrax<a aHaAoniHHa onn- 
caimoMy Bbime.

JleilTOHHblH BOAOnOA'beMHHKiC HpHBOAOM MpHTHpyeTCH Ha 
cisapnoii paM-e, KOTopan KpenHTCH 3aTeM k AepeBHHHbiM 
onopaM, yc'raHaBJiHBaeMbiM iia otoaobok koaoaiw, JIahhh 
JlCHTbl (peMHn) 3aBHCHT OT TAy6HHbI K0A0AH3, CAOfl BOAbl 
n iicm ii ero AedHTa:

L= (H+h) -2 + 0,5 m, (43)
iac H — paccTonHHe -ot BeAymero HiKiiBa ao CTaTiinecKoro 

ypoBHfl;
ll TOAmillia CAOH BOAbl.

Ilpn 3iiaqHTeAbiiOM Ae6HTe KOAOAHa n 6oAbmoii toaihii- 
lic cjion noAbi b neM ne cAeAyeT ciiAbno 3arAy6AHTb
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H3T5I5KHOH IUKHB, T3K K3K 3T0 yBeJIHUHBaeT 3aTpaTbI SHepriIII 
O6bimio ocb iiaTJiJKHoro niKiiBa norpy>KaiOT na 0,6—0,H ■> 
niiHce CTaTiiqecKoro ypoBiiH boabi. j+jih MajioAeSiiTHbix i> 
jiOAneB npH TOjmjHne cjioh boabi iSojibiue 1 m A-iHHa peMii'i 
MoaceT 6biTb oiipeuejiena no 33bhchmocth:

L = 2/7+(1,84-2,3) m.
IIpn cuiHBaHHH peMiiu ue cjieuyer AonycKaTb nepeKii' i 

h nepeKpyHHBaiiHH ero. CiuHBKy iipoii3BOAHT MarKoii npo 
BOJIOKOH, CbipOMHTHblM HJIH KanpOHOBblM lUHypOM. UTOfill 
b cjiyuae o6pbiBa jieHTbi HaTHWHOH iukhb ue ynaji b kojio 
Aeu, peKOMeiiAyeTca coeuniiHTb ero yuiKo tpochkom iijiii 
npoBOJiOKoii c otojiobkom hjih paMoii. JLjih npeaoTBpamr 
niisi cAyBaHim boam c pcMiisi BeTpoM ycTaiiaBjiiiBaion .1 
samriTHbie orpa»AeHH5i MexAy boaoc6ophhkom ii orojion 
KOM KOJIOAUa.

npH MOHTaxe BOAonoA'beMHoro o6opyAOBaHHH neo6 
xoahmo cTporo co6jnoAaTb cjieAyiomue ocuoBHbie npaBHJi i 
110 TexHiiKe 6e3onacnocTH.

1. MoHTaMHbie pa6oTbi hpohsboahtch tojibko jiHuaMii, 
SHaKOMblMH C npaBHJiaMH TeXHHKIi 6e3OHaCHOCTH H nojiy- 
uhbiuhmh ueo6xoAHMbie HHCTpyKuiiH. J3.JIH pa6o™ na mc 
xaHH3Max, Kpanax, jie6eAKax, TaJisx AonycKaiOTCH Jinna, 
HMeioiUHe cooTBCTCTByioiHHe npaBa.

2. Bce noA'beMHbie Mexami3Mbi AOJixiiibi 6brrb npoBepc 
Hbi 11 iicnbiTaubi hoa uarpy3Koii, ua 25% upeBbiiuaiomeH 110- 
MHiiajibiiyio. Tpoc 6paKyeTcs, ecjin na 2 m ero ajihhhi 06- 
Hapy>KeHO 10% nopBaHHbix npoBOJiOK. ITpn caMOM hhskom 
nojioxeriHH KpioKa na 6apa6ane Jie6eAKH aojixho uaxo- 
AiiTbcsi ue Menee 3—5 bhtkob.

3. Hjih noA'beMa rpysoB cjieAyeT npHMeujiTb CTponni, 
ueTJiH h KOJibua, ne AonycKaa HCHOJib3OBauH5i ajisi 9Toro 
y3JiOB Kauara hjih Tpoca. Bce noA'beMHbie npncnoco6jieHHH 
it ycTpoiicTBa aojiikhhi HMeTb nsiTHKpaTHbiH sanac npomio- 
CTII.

4- MoHTarKHau njiomaAKa AOJiiKHa 6biTb BbipaBHena n 
onHiueua ot nocTopoHHHx npeAMeTOB. Bo BpeM5i pa6on.i 
ne AonycKaeTCH HaxoxAeHHa ua njioiuaAKe nocToponniix 
jihh. Bce onepau,HH npoH3B0AHTCH tojibko no CHrnajiy jihijo, 
■OTBeTCTBeHHOrO 3a MOHTazK.

5. 3anpemaeTC5i 0CTaBJi5iTb noAH5rryio KOJiouuy boao- 
noA'beMHbix Tpy6 ua Becy bo BpeMsi nepepbiBOB b pa6oie 
He AonycKaeTcu naxojKAeHHe jihu hoa bhchiiihm rpy30M. 
Hpii uoA'beMe ii cnycKe BOAonoAi>eMHbix Tpy6 b CKBazKiiny 
3anpeiuaeTcn uanpaBJUiTb h yAepJKHBarb kojiohhv pyKaMii.
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6. Hpn paSoTax no noABeAennio AHHiift gjieKTponepeAa'iii, 
tiojiKjiiOHeHHio aBTOMaTHHecKHX CTaHiiHH h nx npoBepKe iie- 
ooxoahmo co6jhoa3tb «ripaBHJia TexHHHecKoii aiicnAyaTa- 
iiiiii sAeKTpocTaHijHH h ceTeft (BBinycK AAH nepconaAa 
eeAbCKHX 3AeKTpoyCTaiI0B0K)». yCTaiiaBAHBaTb CTaHHHIO 
ynpaBAeHHH h noAKAtonaTb ee k ccth paspemaeTca oackt- 
piiKaM, HMeiomiiM KBaAHijiHKamno ne HH>Ke 3-ii rpynnbi.

7. FIpH npOBeACHHH IipO(J)HAaKTHqeCKHX OCMOTpOB Ha- 
iipioKeinie na cTaniiHH aoajkho Sbitb chhto h BbiBenieHbi 
cooTBeTCTByioniHe t36ahhkh. ToKonpOBOAnuiHft KadeAb ot 
yCTbH CKBaiKHHbl AO CT3HIJHH ynpaBACHHH AOJI/KCH 6bITb 
iipoAOJKen b TpySe.

8. Ha HaCOCHOft CTaHHHn AOA>KHbI HaXOAHTbCH HHAHBH- 
AyaAbHbie 3am.HTHbie cpeACTBa corAaciio HopMaM, npeAy- 
CMOTpeilHblM COOTBeTCTByiOmHMH IIpaBHAaMH.

3KcnnyaTau(HJi AOflonoflbeMHOra obopyflOBaHMfi

BesaBapiiHHan pa6oTa BOAonoA'beMHoro o6opyAOBaiiHH 
IIO3MOJKH3 AHIHb npil CHCTeMaTHHeCKOM KOHTpOAe 3a HHM 
ii TmaTeAbHOM coAepiKannii Bcex OAeMeHTOB nacocHoii CTan- 
l:HH B HCnpaBHOM COCTOHHHH. IIpH 3KCHAyaTan,HH BOAO- 
rcA'beMHOro o6opyAOBaHHH hco6xoahmo co6AK>AeHHe CAe- 
AyioiflHX noAOiKeHHft: npaBHAbHbift aKcnAyaTaiiHOHHbift 
pC/KHM, CHCTeMaTHHeCKHH OCMOTp, CBOCBpeMeHHOe HpOBe- 
AciiHe HAaHOBO-npeAynpeAHTeAbHoro peMOHTa o6opyAOBa- 
IIIIH.

BoAbmoe BAHHiiHe na pa6oTy BOAonoA'beMHoro o6opy- 
AoiiaiiHH 0Ka3biBaeT coctohhhc BOA03a6opHoro coopyiKe- 
iiiih. Oco6chho oiio cKasbiBaeTca na pa6ore norpyiKHbix 
iiciiTpo6ex<Hbix nacocoB, npH aKcnAyaraiiHH KOTopwx npeAT>- 
HI..ISIIOTCH iKCCTKiie lOrpaHHqeHHH no KanecTBy nepeKanHBa- 
CMOft BOAbl.

I loCAe OKOHH3HHH yCTpoflCTBa CKBaiKHHbl Ha OCHOBe no- 
jicnoii AOKyMeH'raiiHH h Apyrnx AaHHbix cocTaBAHeTCH reo- 
jkiio rexHHHecKoe saKAioqeHHe, KOTopoe coctoht H3 cAe- 
Ayiomnx MaTepnaAOB:

1) o6uiHe cbcachhh o reorpa<|)HHecKOM h aAMiiHHCTpa- 
niniioM noAoxreHHH pafiona; a6coAiOTHan BbicoTa otmctkii 

i MiaiKHHbi; KeM cocTaBAeti npoeKT CKBaiKHHbi; ee TAy6nHa; 
< poiiii 6ypeiiHH; MeTOAHKa pa6or; HcnoAHiiTeAH;

2) rcoAorii'iecKoe CTpoenne paftona 6ypemiH;
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3) rHAporeojiorHH pafiona: oriHcaHne KaxcAoro non, 
nocHOro ropii3OHTa h hx KauecTBeiiHaH h KOJiH>iecTBeiiii;i i 
XapaKTepHCTHKH;

4) TeXHOJIOI'HH SypeHHH H KOHCTpyKHHH CKBa>KHHbl: i. 
TanbHoe OHHcaHHe cnocoSa SyperiHH ii KpenjieHHH ckb:i.i.h 
Hbl, KOHCTpyKHHH CKBaXCHHbl, yCTpOHCTBO H KOHlCTpy Kll II 
(JiHJibTpa;

5) onpoSoBaHne CKBaxHHbi: onHcaHHe cnoco6a n npu 
necca 0TKaqi<H, TexHimecKaH xapaKTepncTHKa boao,hoa'i><'i 
iioro o6opyAOBaiiHH;

6) xHMHKO-6aKTepHOJiorHnecKoe HccJieAOBaHne boabi n 
aaKJUOHeHHe caHHTapnoft hhichckhhh;

7) paCHeT MaKCHMaJIbHOH HpOH3BOAHTeAbHOCTH CKB3/KH 
Hbl, BeJIHHHHa nOHHJKeHHH ypOBHH BOAbl B 3KCHJiyaTaHHO|| 
Hbix ycjioBHiix, coo6pa>KeHHfl o KOJie6aHHHx CTaTHnecKoi n 
ypoBHH, peKOMeHAyeMbifi BKcnjiyaTauHOHHbiH ac6ht ckb;i 
TKHHbl H CBH33HHblft C HHM AHHaMHHCCKHH ypOBCHb.

K saKAioneHHio no CKBaxHiie, homhmo nepeHHCJieHiii,i. 
CBeAeHiiii, npiiKJiaAbiBaiOTCH: 3JieKrpoKapoTa>KHaii AHarpaM 
Ma (aah CKBa>KHH, npo6ypeHHbix pOTopnbiM choco6om); 
aKT CAaHH-npneMKH, noAHHcaHHbift 3aKa3>iHK0M; paapeiiir 
iine caHHTapno-anHAeMHOJiorHtiecKoii cTanmiH na hchojii. 
3OBaiIHe BOAbl CKBHTKHHbl AJIH X03HHCTBeHH0-HHTbeBbIX HJIII 
TexHHaecKHx ueAeft.

B npouecce 3KcnjiyaTau,HH CKBaxHHbi ee nacnopT a<> 
ncjiHaeTCH opraHHsauHeft, BeAaiomeH 3KcnnyaTan,Heft, cjie 
AyiOIHHMH ASHHblMH: pe3yAbTaTb! HCnblTaHHft II OCBHAeTeJII. 
CTBOB3HHH CKBaJKHHbl H O^OpyAOBaHHH, yCTaHOBAeHHOI'O na 
Heft; peayjibTaTbi aHanH3OB BOAbi; cpeAHne SKcnjiyaTann 
OHHbie noKaaarejiH; AaHHbie o HenojiaAKax n neijieKTax b 
pa6oTe; CBeAenHH 06 H3MeneHHH nopMajibHbix ycJioBHft.

riepcoHaji, o6cjiy>KHBaioiHHH OTAeJibHyio CKBaiKHHy hjiii 
BOA03a6op, AOAJKeH BieCTH JKypHaJI, B KOTOpblft 3aHOCHTCl! 
CBeAeHHH o peacHMe sKcnAyaTaiiHH KaxcAoft CKBaxcHHbi i; 
OTAenbHOCTH, noKasaHHH H3MepHTeJibHbix npH6opOB, ycra 
HOBJieHHbix na HacocHoft cTaniiHH, h 3aMenaHHH o nenojiaA- 
Kax b pa6oTe.

He Meiiee neM 2 pasa b toa (nepeA bccchhhm h3boakom 
h nepeA HacrynjieHneM shmbi) Aon>KHa hpoboahtbch nonHan 
npoBepKa coctohhhh CKBaacHHbi, o6opyAOBanHH h Bcex 
Tpy6onpoBOAOB.

yxyAiueHHe pa6o™ cKBaxcHHbi, a TaKxce bbixoa ee h i 
CTpOH o6yCJIOBAHBaiOTCH B OCHOBHOM HCTbipbMH HpHHHHa- 
MH: 1) 33HOCOM IpHAbTpa HOpOAOH H3 SKCHJiyaTHpyeMOl'O 
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i lAOHOcHoro ropn3OHTa; 2) i<oppo3Hefi tjjHjibTpa h Tpyfi; 
3) 3apacTaHiieM 4)I1JIbTPa; 4) TexHHHecKHM HapymeHiieM 
KOHCTpyKHHH CKB3>KHHbI.

3anoc 4>HJibTpa nopoAoii hbjihctch HaH6ojiee pacnpo- 
< i paneHHOH npHmiHOH neyAOBJieTBopHTeJibHoft pa6oTbi 
CKIiaJKHHbl. OcHOBHblMH (JiaKTOpaMH, O^yCJlOBJIHBatOIIIHMII 
lailOC (JlHJlbTpa, HBAHIOTCH: a) HeCOOTBCTCTBHe KOHCTpyKH.HH 

<|)HAbTpa aepHOBOMy cocTaBy boaohochbix nopoA; 6) no- 
npwKAeiiHe (jiHJibTpoBoii ceTKii; b) oTcyTCTBiie hjiii neAo6po- 
Ka'iecTBeHHaa ycTaHOBKa cajibiniKa b KOJibiieBOM 3a3ope 
MCIKAy (JlHAbTpOBOH KOJIOHHOft H pa6oHeH KOJIOHHOII B 
i KiiaiKHHe; r) HenpaBHJibiiaH OKcnJiyaTanHH CKBai-KHHbi 
(nanpHMep, npH nepHOAHqecKOH oTKanKe hjih oTKanKe c H3- 
MeiieiiHeM KOJiHneiCTBa OT^HpaeMoii boabi); a) Heco6jiioAe- 
mie npaBHJi KpenjieHHH CKBaxHHbi (neAOBeAeHHe o6caAHbix 
i py6 ao BOAoynopnbix nopoA, CMena kojiohh 6es ueMeHTH- 
pOBaHHH B pblXJIblX HJIH HJIblByHHBIX HOpOAaX, HeAOCTaTO'I- 
nasi AJiHHa HaA^nJibTpoBbix Tpy6 h Ap-)-

ripH npaBHJIbHOM HpOH3BOACTBe pa^OT H Co6jIIOAeHHH 
icxHOAorHii noA^opa n ycTanoBKH (JiHJibTpoB 3anoc h nec- 
KOBaiine o6ycjioBAeiibi qanje Bcero HapymeHiieM TexHHiec- 
KHX yCJIOBHH.

llecKOBaHne nepea caJibiiiiK mojkct 6biTb jihkbhahpob3- 
iio AByMii cnoco6aMH: 1) nyreM Hapam.HBaHHH H3A4>HJibT- 
poBoft Tpy6w naTpy6KOM c AByMH caJibHHKaMn, 2) npn 
iiomoihh neMeHTaiiHH 3aTpy6Horo npocTpancTBa MeiKAy 
n;iA4)HJibTpoBoft h o6caAHoft Tpy6aMH.

ZJjih onpeAeJieHHH npHHiiH chhhvchhh Ae6HTa CKBaiKHHbi 
iipoBOAHT o6cjieAOBaHHe h npo6Hbie oTKaqKii npn AByx, 
rpex CTynenHx iionii/Kemm. O6pa3en, nopoAbi, H3BAe- 
'ieilHblft H3 (|)HJIbTpa IKeJIOHKOft, AaeT BO3MO>KHOCTb 
ycraHOBHTb npHHHHbi 3anoca (|)HJibTpa hjih xapaKTep 
iioiipeiKAeHHH. 3anoc mcjikhm necKOM c AnaMeTpoM 
'IIICTHH, MeHbHIHM npOXOAHblX OTBepCTIlft CeTKH, yKa- 
binacT na HecooTBeTCTBHe (piiAbTpa. Ecjih o6napy>KeH 

necoK c nacTHiiaMH, npeBbimaiomHMH pa3Mep npo- 
\<> lllbix OTBepCTHH (|)HJIbTpa, TO IipHHHHOft 33H0Ca HBJIH6TCH 
noBpeiKAeHHe ijiHAbTpa. npH o6napy>KeHHH necKa c rpaBneM 
n raJibKoii b 4>HAbTpe, BbineceHHOM Ha BbicoTy, npeBbimaio- 
IHVIO OTMCTKy HaA^IIAbTpOBOii Tpy6bl, npHHHHOft 33H0C3 
■'Iii ihctch inoAana iiopoAbi no KOJibiieBOMy 333opy mcikav 
i'iA<|>HAbTpoBoft h o6caAHoft Tpy6oft.

O'IHCTKy (pHJIbTpa MOJKHO IipOH3BOAHTb CHOCO6OM 06- 
parnoii npoMbiBKH, npn homoiijh apAinpTa hjiii CTpyftHbiMii
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3) rH/iporeojiorMfl pafiona: onncaHiie KaiKAoro ho;h> 
hochofo ropii3OHTa h hx KaqecTBeiiHaH h KOAHHecTBciin.i > 
xapaKTepncTHKH;

4) TexHOjiorHfl 6ypeHHH h kohctpykhhh ckb3>khhl>i: i< 
TajibHoe onHcaHHe cnocoSa SypeHHn h KpenjieHHH ckb;i,i n 
Hbl, KOHCTpyKHHH CKBaiKIIHbl, yCTpOHCTBO H KOHlCTpyK11.11 ■. 
(jiHJibTpa;

5) onpoSoBaHHe CKBaiKHHbi: onHcaHHe cnoco6a h ii|»>> 
necca OTKanKH, TexHHnecKafl xapaKTepncTHKa boaohoai>( m 
hofo oSopyAOBaHHH;

6) XHMHKO-fiaKTepHOJiorHHecKoe HccJieAOBaHHe boai-i ii 
aaKjnoneHHe caHHTapnoH hhichckhhh;

7) paCHeT MaKCHM3AbH0H HpOH3BOAHTeAbHOCTH CKBazKH 
Hbl, BCJIHHHHa HOHHIKeHHfl ypOBHfl BOAbl B OKcnjiyaTanHon 
Hbix ycJiOBHflx, coodpaiKeHHfl o KOJie6aHHflx CTaTHnecKoi < > 
ypoBHH, peKOMeHnyeMbiH SKcnjiyaTaHHOHHbiii ac6ht ckbii 
/KIIHbl H CBH3aHHbIH C HHM JIHIiaMHHeCKHH ypOBCHb.

K 3aKjiioqeHHio no CKBajKHiie, iiomhmo nepe>iHCAeHiii>i. 
CBeneHHH, npiiKjiaAbiBaioTCH: ajieKTpoKapoTaiKHan AHarpaM 
Ma (fljifl CKBaiKHii, npo6ypeHiibix poTopiibiM cnoco6'OM). 
aKT cjjanH-npHeMKH, noAnncaHHbiii 3aKa3HHK0M; paspemr 
HHe CaHHTapHO-SHH/ieMHOJIOrHHeCKOH CTaHHHH Ha HCHOJll. 
30B3HHe BOAbl CKBaiKHHbl AJIH X03flHCTBeHH0-HHTbeBbIX HJIII 
TexHHnecKHx iiejieii.

B npoiiecce 3KcnjiyaTaH.HH CKBaiKHHbi ee nacnopT flo- 
ncJiHfleTCfl opraHHsauHeii, BeAaioLHeii 3KcnjiyaTan,Heii, cjic 
AyromHMH AaHHbiMH: pesyjibTaibi HcnbrraHHii n ocBHAeTejn. 
CTBOBaHHfl CKBaiKHHbl H o6opyAOBaHHH, yCTaHOBAeHHOIO 11.1 
neii; peayjibTaTbi anaAH3OB BOAbi; cpeAHne 3KcnjiyaTaii.ii 
OHHbie noKaaaTeAH; AaHHbie o nenoAaAKax h AecjieKTax n 
pa6oTe; CBeAeHHfl 06 H3MeHeHHH HopMaAbHbix ycAOBHii.

nepCOHaA, o6CAy>KHBaiOIH.HH OTAeAbHyiO CKBaiKHHy HAII 
BOAO3a£op, AOAIKeH BieiCTH HiypHaA, B KOTOpblii 3aHOCflTC)! 
CBeAeHHfl o peiKHMe 3KcnAyaTau,HH KaiKAoii CKBaiKHHbi i; 
OTAeAbiiocTH, noKaaaniifl H3MepHTeAbHbix npn6opoB, ycTa 
HOBAeHHHx na HacocHoii cTaiiiiHH, h 3aMenaHHfl o nenoAaA 
Kax b pa6oTe.

He Menee neM 2 pa3a b toa (nepeA BeceHHHM naBOAKOM 
h nepeA HacTynAenneM 3MMbi) AOAxna npoBOAHTbcfl noAHafl 
npoBepKa coctoahhh cKBa?KHHbi, o6opyAOBanHfl h Bcex 
Tpy6onpoBOAOB.

yxyAmeHHe pa6oTbi CKBaiKHHbi, a 'raKxe bbixoa ee iri 
CTpOfl 06yCA0BAHBaK>TCfl B 0CH0BH0M HCTbipbMfl npHHHHa- 
mii: 1) 33HOCOM (pHAbTpa nopOAoii H3 SKcnAyaTHpyeMOro 
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l OAOHOcHoro ropn3OHTa; 2) KOppo3Hefi cjjHJibTpa h TpyS;
3) 3apacTaHHeM (jHiJibTpa; 4) TexHHiecKHM HapymeHiieM 
KOHCTpyKUHH CKB3)KHHbI.

3anoc 4>HJibTpa nopo#OH hbjihctch HaH6ojiee pacnpo- 
< i paneHHOH npHHHHoft HeyAOBJieTBopHTejibHoft paSoTbi 
CKBaiKHHbl. OcHOBHblMH cJiaKTOpaMII, 06yCJI0BJlHBaK)mHMH 
IIIHOC (JlHJIbTpa, HBJIHIOTCa: a) HeCOOTBCTCTBHe KOHCTpyKHHH 

<|>n.TbTpa aepHOBOMy cocraBy boaohochmx nopoa; 6) no- 
npoKAenne (pHjibTpoBoft cctkh; b) oTcyTCTBiie hjih HeAo6po- 
KauecTBeHHafl ycTanoBKa cajibiniKa b KOJibneBOM sasope 
MOKAy (JlIIJIbTpOBOft KOJIOHHOfi II pa^OHeft KOJIOHHOLi B 
. i<Ba»HHe; r) HenpaBHJibHaa sKcnjiyaTauHH cKBa>KHHbi 
(nanpHMep, npn iiepiiOAHliecKoft OTKaiKe hjih OTKanKe c H3- 
MeneHHeM KOJiHiecTBa OT6HpaeMofi boabi); a) Heco6jiK>Ae- 
ime npaBHJi KpenjieHHH cKBancHHbi (HeAOBeAeHne o6caAHbix 
rpy6 ao BOAoynopHbix nopoA, CMena kojtohh 6e3 ueMeHTH- 
pOBaHHH B pblXJIblX HJIH HJIblByHHblX HOpOAaX, HeAOCTaTOU- 
naa AJiHHa HaA(J)HJibTpoBbix Tpy6 H Ap.)-

ripH npaBHJIbHOM npOH3BOACTBe pa6OT II Co6jIIOAeHHH 
icxHOJiorHH noA6opa h ycTanoBKH (JiHJibTpoB 3aHoc h nec- 
KonaHiie o6ycJioBJieiibi qame Bcero HapyineHiieM TexHHuec- 
KIIX yCJIOBHIl.

HeCKOBaHIie uepe3 CaJIbHHK MOJKCT 6bITb JIHKBHAHpOBa- 
no AByMH cnoco6aMH: 1) nyreM HapainHBaHHH HaA<J)HJibT- 
poBoft Tpy6bi naTpy6KOM c AByMH caJibHHKaMH, 2) npn 
iiomoih.ii H,eMeHTaijHH 3aTpy6noro npocTpancTBa MeiKAy 
iiaA(J)HJibTpoBOH h o6caAHoft Tpy6aMH.

U,jim onpeAeAeHHH npHiHH chhjkchhh Ae6HTa cKBaiKHHbi 
npoBOAHT o6cjieAOBaHHe h npo6Hbie OTKaiKH npn AByx, 
rpex CTyneHHx noHH/KeniiH. O6pa3eu nopoAbi, H3BJie- 
'ieilllblH 113 (pHJIbTpa IKeJIOHKOfi, AaeT BO3MO>KHOCTb 
ycTaHOBHTb npHUHHbi 3aHoca (J)HJibTpa hjih xapaKTep 
iionpeiKAeHHH. 3anoc mcjikhm necKOM c AHaMeTpoM 
'iaCTHH, MeHblHHM HpOXOAHblX OTBepCTHII CCTKH, yK3- 
biiiaeT Ha HecooTBeTCTBHe (JinjibTpa. Ecjih o6Hapy>KeH 

necoK c HacTHLiaMH, npeBbimaiomHMH pa3Mep npo- 
XOAHHX OTBepCTHft (})HJIbTpa, TO IIpHHHHOft 33H0Ca MBAHCTCH 
iioBpe>KAeHHe (JmjibTpa. HpH o6napy>KeHHH necKa c rpaBiieM 
n raJibKoii b (JiHJibTpe, BbineceHHOM na BbicoTy, npieBbimaio- 
myio OTMeTKy HaA(J)HJibTpoBoft Tpy6bi, npHiHHofi sanoca 
hbjimctch noAaua nopoAti no KOJibiieBOMy 3a3opy mokav 
n:i 'i(|)iuibTpoBoft h o6caAHoft Tpy6oft.

O'IHCTKy (J)HJIbTpa MOJKHO HpOH3BOAHTb CnOCO^OM 06- 
panioii npoMbiBKH, npn homoihh apAinjira iijiii CTpyiiHbiMH
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3) rimporeojiornH pafiOHa: onHcanne Ka>KAoro no m 
HocHoro ropiiaoHTa h hx KanecTBeHHaa n KOJiHHecTBciin,ri 
XapaKTepHCTHKH;

4) TeXHOJIOFHH SypeHHH H KOHCTpyKIl,HH CKBaHCHHbl: 'H 
TajibHoe onHcaHHe cnocoSa 6ypeHHH h KpenjieHHH ckbu/mi 
Hbl, KOHCTpyKHHH CKBajKIIHbl, yCTpOHCTBO H KOHlCTpyKIIII , 
(JiHJibTpa;

5) onpoSoBaHHe CKBaacHHbi: onHcaHHe cnoco6a h iipn 
necca OTKanKH, TexHHHecKaa xapaKTepHCTHKa boaohoaijim 
noro o6opyAOBaHHH;

6) xHMHKO-6aKTepHOJiorHHecKoe HccneAOBaHHe boai.i h 
saKJiioqeHHe caHHTapnoH HHicneKiiHH;

7) paCHCT MaKCHMaJIbHOH npOH3BOAHTeAbHOCTH CKBaiKII 
Hbl, BejIHHHHa HOHHJKeHHH ypOBHH BOflbl B 3KCnjiyaTai[HO|l 
HblX yCJIOBHHX, COo6pa>KeHHH O KOJie6aHHHX CTaTHHeCKOl II 
ypOBHH, peKOMeHAyeMbiii 3KcnjiyaTau,H0HHbiH ac6ht ckbii 
JKHHbl H CBH33HHbIH C HHM AHliaMHHeCKHii ypOBeHb.

K saKJiioqeHHio no CKBajKHiie, homhmo nepeqHCJieHiibi . 
CBeAeHHii, npiiKJiaAbiBaioTCH: gjieKTpOKaporajKHaH AHarpaM 
Ma (ajih CKBa>KHH, npo6ypeHHbix poTopiibiM cnocofroM); 
2kt cAaHH-npneMKH, HOAnHcaHHbiii 3aKa3iHK0M; paspeim 
iine caHHTapno-snHAeMHOJiorHnecKOH ct3Hh,hh na hciiojh. 
3OBaHIie BOAbl CKBaiKHHbl AJia XO3HHCTBeHHO-HHTbeBbIX HJIII 
TexHHnecKHx uejieii.

B npoueoce OKcnjiyaTauHH CKBa>KHHbi ee nacnopr a<> 
ncAHneTCH opraHHsaiuieH, BeAaioiueH 3KcnAyaTaiiHeH, cjie 
AyioniHMH AaHHbiMH: peayAbTai'bi HcnbrraHHii h ocBHAeTCJii. 
CTBOB3HHH CKBa>KHHbI H O^OpyAOBaHHH, yCTaHOBJieHHOTO Hll 
Heii; peayjibTaTbi anajiHsoB boam; cpeAHHe aKcnjiyaTann 
oiiHbie noKasaTejiH; AaHHbie o nenojiaAKax h AecJieKTax u 
pa6oTe; CBeAenHH 06 H3MeHeHHH HopMaJibHbix ycnoBHii.

riepcoHan, o6cjiy>KHBaiomHii OTAenbHyio cKBaxiHHy hjik 
BOAoaa^op, AOAJKen BiecTH xcypnaji, b KOTopbiii 3aH0CHTc;i 
cBeAeHHH o pe>KHMe aKcnnyaTauHH KajKAOii CKBa/KHHbi i; 
OTAeJibHocTH, noKasaHHH H3MepHTenbHbix npH6opoB, ycra 
HOBJieHHbix na HacocHoii CTaiimiH, h saMevaHHH o nenojiaA- 
i<ax b pa6oTe.

He Menee hcm 2 pasa b poa (nepeA BeceHHHM naBOAKOM 
h nepeA HacTynneHHeM shmbi) AOJi/Kiia npoBOAHTbCH nojiHan 
npoBepKa coctohhhh cKBa>KHHbi, o6opyAOBanHH h bccx 
Tpy6onpoBOAOB.

yxyAiueHHe pa6oTbi cKBa»HHbi, a TaKxce bbixoa ee h i 
CTpOH o6yCAOBAHBaiOTCH B OCHOBHOM HeTblpbMH HpHHHHa- 
mh: 1) 33HOCOM (JnwibTpa nopoAoii H3 aKcnnyaTHpyeMoro 
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noAoriocHoro ropnsoHTa; 2) Koppoaneii cjjiiJibTpa h TpyS; 
3) 3apacTaHiieM ([jnjibTpa; 4) TexHHiecKHM HapyinenneM 
KOHC"TpyKHHH CKBajKHHbl.

3;anoc ([iHJibTpa nopoAoii HBJiaeTCfl Hanfiojiee pacnpo- 
< rpaHHeHHOH npHiiiHoft HeyAOBJieTBopnTeJibHoft pafioTbi 
CKBa2KHHbI. OCHOBHblMH (JiaKTOpaMH, o6yCJIOBJIHBaiOIIIHMH 
I.IHO c (flHJlbTpa, ABJIfllOTCfl: a) H'0COOTBeTCTBHe KOHCTpyKIIHH 

<|>iiJitbTpa sepHOBoMy cocTaBy boaohochmx nopoa; 6) no- 
iipoH/ieHHe (|)HJibTpoBoii cctkii; b) oTcyTCTBiie hah HeAo6po- 
Mi'iejcTBeiiHafl ycTanoBKa cajibiiHKa b KOJibiieBOM saaope 
MeJKjxy 4>HJibTpoBoft kojiohhoh h pa6oieft KOAOHHoft b 
• KBao>KHHe; r) HenpaBHJibnafl oKcnjiyaTauHfl CKBaiKHHbi 
(nampHMep, npn nepiiOAHiecKoft OTKaiKe hjih OTKaiKe c H3- 
MeiiteHHeM KOAHnecTBa OT6npaeMoft boahi); a) neco6AioAe- 
ime npaBHji KpenjieiiHfl cKBa>KHHbi (HeAOBeAeHHe o6caAHbix 
i py«6 ao BOAoynopHbix nopoA, cMena kojtohh 6es ueMeHTH- 
pOB aHHfl B pbixjlbix IIJIH HJIblByHHblX HOpOAaX, HCAOCTaTO'I- 
nafli AJiHHa HaA([)HJibTpoBbix Tpy6 h AP-)-

npH npaBHjIBHOM npOH3BOACTBe pa6OT H Co6jIIOAeHHH 
tcxihoaothh noA6opa n ycTanoBKii (JnuibTpoB 3anoc h nec- 
KoiwaHiie o6ycjioBJieHbi iame Bcero HapymeniiCM TexHHiec- 
KHJX ycJiOBiiii.

necKOBaHHe iepe3 cajibHHK mojkct 6biTb ahkbhahpobh- 
no AByMfl cnoco6a,MH: 1) nyTeM HapamHBaHHH HaA4)HJibT- 
pomoft Tpy6bi naTpy6KOM c AByMfl caAbHHKaMH, 2) npn 
iioimoihh iieMeHTaiiHH 3aTpy6Horo npocTpaHCTBa Me>KAy 
iia.A([)HJibTpoBofi ii o6caAHOH Tpy6aMH.

J(jifl onpeAejienHfl npHHHH cHHMeHHfl Ae6HTa cKBaxiHHbi 
np'OBOAflT o6cjieAOBaHHe h npo6Hbie OTKaiKH npn AByx, 
i p ex CTyneHnx noHH/KeHiifl. O6pa3en, nopoAbi, H3BJie- 
'ie HHblft 113 (pHAbTpa TKCJlOHKOft, A36T BO3MO>KHOCTb 
yc-TaHOBHTb npHiHHbi 3anoca (JiHJibTpa hah xapaKTep 
liOBpejKAeHiifl. 3aHoc mcakhm hcckom c AHaMeTpoM 
'iacTim, MeHbuiiiM npoxoAiibix oTBepcTiift ceTKH, yKa- 
aiBaeT Ha HecooTBeTCTBHe (JiHAbTpa. Ecah o6napy>KeH 

neecoK c HacTHijaMH, npeBbimaiomnMH pa3Mep npo- 
'OOAHblX OTBepcTHH (|)HAbTpa, TO HpHHHHOft 33H0Ca flBAfleTCfl 
ii'OBpoKAeHiie (j)HAbTpa. nPH o6Hapy>KeHHH necKa c rpaBiieM 
n raAbKoft b (|)HAbTpe, BbineceHHOM Ha BbicoTy, iipeBbimaio- 
11-iyK) OTMeTKy HaA(j)HAbTpoBOft TPy6bi, npnmiiioft 3aH0ca 
MiBAfleTCfl inoAaia nopOAbi no KOAbiieBOMy 3asopy mokav 
HaA4)HAbTpoBofi h o6caAHoft TPy6oft.

OflHCTKy (j)HAbTpa MOHCHO IIPOH3BOAHTb CnOCO^OM 06- 
paTIIOii npOMblBKH, npil nOMOimi 9PAII([)Ta HAH CTpyfiHblMIt 
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annapaiaMH. npHMeHeHiie CTpyftHbix annapaTOB HandoJiee 
HeJiecoo6pa3Ho b cJiyqaax hohth hojihoto Bbixo&a cKBaiKH- 
Hbl H3 CTpOfl. ripil 3T0M CTpyftHblM annapaTOM npOH3BOAHT- 
ch pasMbiB necuaHbix npo6oK h bbihoc nyjibnbi Ha no- 
BepXHOCTb.

Cjia6afl BOAOOTAana cjiHJibTpa npn hhctom 3a6oe yKa- 
sbiBaeT Ha aapacTauHie (jiHJibTpa no& bjihhhhcm 4>h3hko- 
XHMHHeCKHX H ^HOJIOrHUeCKHX HpOII.eCCOB. J3.JIH BOCCTaHOB- 
JieHHH Ae6HTa ICTapblX CKBaXCHH npHMeHHIOTCH pa3JIHHHbie 
cnoco6bi, ocHOBaHHbie na npHMeHeHHH MexaHHuecKHX h xh- 
MHHeCKHX CpeACTB-

npH TeKymeM peMOHTe CKBaiKHHbl npOH3BOAHT 'IHCTKy 
ee ot necnanbix npo6oK, HHCTKy MexanHuecKHM choco6om 
CTeHOK o6caAHbIX Tpy6 H (jlHJIbTpOB OT OTJIOKeHHH COJieft II 
npOAyKTOB KOPPO3HH, H3BJieUeHHe IC 3a6OH CKBaJKHHbl MCJI- 
khx, cjiyqafiHO nonaBinnx npeAMeTOB.

CymecTByiOT Taxxte cneijHaJibHbie mctoabi BOCCTanoBJie- 
hhh ac6htob CKBajKHH: COJIHHOKHCJIOTH3H o6pa6oTKa CKBa- 
>KHII II (jlllJIbTpOB, THApaBJIHHeCKHft pa3pbIB BOAOHOCHOTO 
njiacTa, npoHSBOACTBo B3pbiBOB BB h t. a.

UlaxTiibie kojioahbi innpoKo npiiMeiiHiOT b KauecTBe 
B0AO3a6opnbix icoopyjKeHiift. Ha oTronHbix nacT6Hmax 
maxTHbie KOJioAHBi o6ecneHHBaiOT boaoh okojio 40% Bcefi 
nJiomaAH. IIIaxTHbie kojioahbi ueHTpaJibHbix o6jiacTefi h 
KasaxcTana xapaKTepnsyiOTca cpaBHHTejibiio He6ojibiuoft 
rjiy6HHofi (ao 25 m) h acOhtom (ao 1—2 M3/<i). HocKOJibKy 
kojioahbi pa6oTaiOT b ochobhom na Hcnojib3OBaHHH sanaca 
boabi, 6ojibmoe sHaueHHe HMeeT o6'beM boabi, KOTopbifi ko- 
JiOAeu. mojkct aKKyMyjiupoBaTb 3a BpcMH MeiKAy OTKauKa- 
mh. yMeubiueuHe BbicoTbi CTOJi6a boabi hjih Ae6HTa uac'ro 
AejiaeT KOJiOAeu. HenpnroAHbiM ajih Aajibuefimefi aKcnjiya- 
TaHHH. OcHOBHblM CHOCO6OM yBejIHHeHHH CpOKOB SKCHJiya- 
TanHH inaxTHbix KOjioAHeB HBjineTCH cBoeBpeMeHHoe npoBe- 
AeHHe OHHCTKH IIX OT OTJIOIKHBUIIIXCH AOHHblX HailOCOB.

OuncTKa uiaxTHbix kojioahcb Bpymiyio nyTeM onycKaHHH 
uejiOBeKa na aho ajih 3anojiiieiiiiH cmkocth aohhbimh nano- 
CaMII HBJIHCTCH MajIO34)(l)eKTHBHbIM CnOC06o.M. npOH3BOAH- 
TejibHOCTb npn pyuHoft onHCTKe ne npeBbimaeT 0,13 m3Iu, no- 
sTOMy ajih yrjiydjieHHH kojioah.3 na 1 m saTpauHBaeTCH ne 
Meuee 6 u.

Oahhm H3 choco6ob MexaHHsauHH ohhctkh hbjihbtch 
iicnojib3OBanHe nepeo6opyAOBaiiHbix KonaTejieft uiaxTHbix 
kojioahsb THna KIIIK. Xoth npHMeueuHe KIIIK o6jienacT 
ipyA ii HOBbiinaeT npoH3BOAiiTejibiiocTb, OAHaKO skohomh-
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I
qecKii Heuejiecoofipaano, nocKOJibKy omi npeAHasHaqeHM 
AJifl paSoTM b TBepflbix rpyHTax. KpoMe toto, KIHK «e 
Bcer.na mojkho npHMemiTb ii3-3a KpHBH3iibi inaxTbi, odBajion 
BOKpyr orojiOBKa, HajiiwHH b kojioauc nocropoHHiix npeA' 
MCTOB.

^Xpyroft cnoco6 .MexaHH3au.HH ohhctkh ocHOBan Ha B3My- 
HHBaHHH AOHHbix HanocoB ii TpaiicnopTHpoBaHHH nyjlbllbl 
Ha noBepxHOCTb. JXjih sthx uejieft HcnojibsyeTca ueHTpo6e»- 
Hblft Hacoc C KpblJIbHaTKOft AJIH B3MymiBaHIIH HJIH CTpyfl- 
Hbift annapaT. IIpHMeHeHHe CTpyiiHbix annapaTOB (rHnpo- 
SJieBaTOpOB) HBJI51CTCH 3Cj)(j)eKTHBHbIM CIIOCOOOM iOHHCTKH 
maxTHbix kojioaucb, OAHaKo Tpe6yeT ycTpoftcTBa aohoahm- 
TeJIbliblX CMKOCTeft AJIH OTCTaHBaHHH nyjIbHbl H Tpancnop- 
TIipOBaHHH AOnOJIHHTeAbHOrO KOJIHHeCTBa BOAbl.

Ha ocHOBaHHH HccJieAOBamiH oco6eHHocTeft 3aHjiHBinnx- 
ch koaoahcb 11 choco6ob MexaHH3auiiii hx ohhctkh, koto- 
pbie 6bijin npoBeAeiibi b KasaxcKOM nayqHo-HocjieAOBaTeJib- 
ckom micTHTyTe MexamiaauHH h sjieKTpHtjmKaniiH, co3AaHa 
aKOHOMHHHaa ycranoBKa ajih ohhctkh maxTHbix KOJioAUeB> 
CMOHTnpoBaHHaH Ha aBTOMauiHHe TA3-63.

Pa6omiM opranoM ycTaHOBKii hbahctch npH3MaTmiecKiiii 
cocyA, KOTopbift norpyxcaeTCH b Aomibie nanocbi, sanoJiHH- 
ctch 11 noAHHMaeTcn Ha noBepxnocTb ajih BbirpysKii. 
3tot cocyA BbicoToft 60 cm h ceneHHeM b njiane 45 cmX45cm 
HMeeT CTBOpKH, KOTOpble 3aKpbIBaiOTCH npH IiaTHIKeHHIf 
TpocoB. 3arJiy6jiemie pa6onero oprana b Aomibie uanocbi 
IipOH3BOAHTCH HOA AeftCTBHCM C06CTBeHHOD0 B©C3 H C HO- 
Moiiibio HanpaBJiemibix KOJie6aHHft, co3AaBaeMbix gjieKipo- 
MexaHimecKHM BH6paTOpOM. Bn6paTop xecTKo saKpenAen 
na pa6oneM lOprane. Ot nonaAaHHH boahi BH6paTop saiHH- 
inen KOJKyxoM. nocjie 3arpy3KH cmkocth ctbopkh 3aKpbi- 
BaiOTCH H OTKpblBaiOTCH TOJIbKO npH OCJia6jICHHH HaTHJKHblX 
TpoooB b MOMeHT Bbirpy3Kii. PeryjiHpoBaHiie cKopocTH 
noA'beMa h onycKaHHH pa6oqero oprana npOH3BOAHTCH c 
noMoiHbio Kopo6mi ncpeAa<i. YcTaHOBKa npeAHasHaHena 
AJia omicTKii maxTHbix koaoahcb rjiy6mioft ao 30 m.

npHM-eHeHHe ycTanoBKH c BH6pHpyioinH.M padoHHM op- 
raHOM chhshjio 3aTpaTbi TpyAa no cpaBHeHHio c Hcnojib3o- 
BanneM MamHH THna KUIK b 2 pasa, a no cpaBHeHHio c pyn- 
hmm choco6om b 5 pas. ^Ioo6opyA0BaHHe aroft ycTaHOBKii 
HaCOCOM II AOnOJIHHTeJIbHblM pa60HHM OpraHOM AJIH nOA'b- 
eMa HecbinyuHx npeAMeTOB hosbojihjio co3AaTb yHHBepcaJib- 
Hyio ycTaHOBKy ajih ohhctkh inaxTHbix kojioahcb ii tcm 
CaMblM 3HaHHTeJIbHO HpOAJIHTb CpOK HX CJiy>K6bI.
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T a 6 ji h a a 39
THnHMHbie HeHCnpaBHOCTH BOAOnOAT>eMHHKOB H chocoSm HX yCTpaHeHHH

HencnpaBHocTb npHqnna HencnpaBHocTH Cno co6 ycTpaHeHHH nencnpaBHccTM

Hacoc nocjie nycKa ne 
nojiaeT BO,ny

L[eHTpo6eJKHbie h a c o

HenjioTHOCTb bo BcacbiBaiomeM Tpy6onpo- 
Bo«e

HaJiHHHe BO3Ayxa b Kopnyce Hacoca
BbicoTa BcacbiBaniiH 6oJibiiie AonycTHMoft

HenpaBiwibHoe HanpaBjieHiie BpaujeHHH pa- 
6oHero KOJieca

3acopena ceTKa npneMHoro KJianana

C bl

IIpoBepHTb coejiHHeHHH BcacbiBaiomero Tpy-
6onpoBo.ua

IlOBTOpHO 3ajIHTb H3C0C
yMeHbUIHTb BblCOTy BCaCblBailHH, yCTaHO-

bhb ee corjiacHO nacnopTHbiM naHHbiM Hacoca
nepeKjnoHHTb miTaHHe 4>a3 3JieKTpoABHra-

Tejia
OmicTHTb ceTKy

yMeHbiueHne
BOAbl

HenocTaTOKHoe hhcjio o6opotob
O6pa3OBaHne B03Ayninbix npo6oK bo Bca- 

CHBaiomeM h HanopnoM Tpy6onpoBojiax

Bo.ua nonaeTcn toahk3mh

3acopeiiHe pa6oiero icojieca hjiii npHeMHoro
KJianana

JIpocaHHBaHHe Bosayxa bo BcacbiBaiomyio 
jihhhk) hjih b Kopnyc Hacoca

IIpoBepHTb nanpnjKeHiie h ABHraTeAb
BcacbiBaioiiiHft Tpy6onpoBOA pacnoAOJKHTb

C yKAOHOM
Ha HanopHOM Tpy6onpoBOAe ycTaHOBHTb

B3HTV3
IIpoBepHTb 3arAy6AeHHe npneMHoro KAa- 

nana
np0H3BeCTH OCMOTp H OHHCTKy

IIpOBepHTb BCaCblBaromHH Tpy6onpoBOA HAH 
CMeHHTb Iia6HBKy CaAbHHKa

IIoHHJKeHHe nanopa yMeHblHHJIOCb HHCJI0 O^OpOTOB IIpoBepHTb HanpnjKeHHe h ABHraieAb

FIorpyJKHbie h acocu 3U.B, AIIB, AFI

PaspbiB Ha HanopnoM Tpy6onpoBOAe j
OcMOTperb Tpy6onpoBOA

1
neperpy3Ka ABiiraTeAH nonoAHHTeAbiibie MexaHiniecKne conpoTHB- 

AeHHH BBHAy HenpaBHAbHOH peryAHpoBKi 
HAH nOBpeJKACHHH _______ _

IIpoBepHTb ABHraTeAb h nacoc, npn neo6- 
xoahmocth npoH3BecTH peryAHpoBKy

BndpauHfl h inyM b na- 
coce

-------------------------- -—
HenpaBHAbHan ycraHOBKa nacoca c ABHra- 

tcjicm na (pyHAaMetiTe
OcAa6AeHHe KpenneiiHft
MexaHHHecKHe noBpejKAeHHH

HpOBepHTb yCTaHOBKy

IIoATHHyTb KpenAeHHn
CMeilHTb HAH HCIipaBHTb HOBpeJKAeHHbie 

ueTaAii_________________________________ —

neperpeB noAinHnHHKOB CMa3Ka 3arpn3HHAacb, MacAO haoxoto Ka- 
necTBa

IlepeKOc BaAa

IlpOMblTb nOAUIHntlHK, CMeHHTb CM33Ky

IlpOBepHTb npHMOAHHeflHOCTb B3A3 H yCTpa-
HHTb nepeKoc _________ ____________ _____

IleperpeB caAbHHKOB H3H0C caJIbHHKOBOH Ha6HBKH, HJIOTHO 3aTfl- 
nyTa HaJKHMHafl oyKca

3aMeHHTb Ha6HBKy h orperyAHpoBaTb 3a- 
THJKKy CaAbHHKa

SjieKTpoHacoc ne 3any-
cKaeTCH

OTcyTCTByeT HanpsuKeHHe Ha CTanuHn yn-
paBJieHHH

Cropeji npeaoxpaHHTejib
HnsKoe HanpnxceHHe b ceTH hjih naneHHe b

momcht nycKa
IIpoSoH H3OJIHIIHH HJIH 

ABHraTejiH
o6motkh ajieKTpo-

IIpOBepiITB KOHTpOJIbHOH JiaMIlOH HajIHHHe
HanpHHcenHH

IIOCTaBHTb HOBblft npefloxpaHHTejib 
npoBepiiTb HanpHJKeiiHe npn nycKe

HafiTH npo6oft n ycTpaHHTb netJieKT

6onpoBo.ua
Bo.ua


HencnpaBHOCTb npHHHHa HencnpaBHOCTH Cnocofi yc-rpaHCHnsi HeHcnpaBHoCTH

YMeHbiueHHe noAauw
•BOAbl

yBejiH'injiocb conpoTHBJieime bo BcactiBaio- 
meii nacTH Hacoca

SjieKTpoABHraTejib ne pa3BHBaeT HOMHnajib- 
HMX OfiOpOTOB

Hshoc pa6oHHX KOJiec, nanpaBJiHiomHX an- 
napaTOB, nounHTHHKa

HanpaBjimomHe annapaTbi npoBopanHBaioT- 
CH BMCCTe C pafiOHHMH KOJleCaMH

IIpOHHCTHTb CeTKy

ripOBepHTb HaCTOTy B CeTII

PasoCpaTb nacoc h saMCHHTb HsnomeHHbie 
'iaCTH

PasofipaTb nacoc h ycTauoBHTb HanpaBJinio- 
mne annapaTbi na cTonopiibie niTHciiTbi

HpeKpaineHHe noAann
B04BI

Hacoc HaxoAHTca Bbiiue AuuaMiuiecKoro 
ypOBHH VAJIIIHHTb KOJIOHHy BOAOnOA'bGMHblX Tpy6

3aBbiineiiHoe noKasaHne 
aMnepMeTpa

HenpaBiwibnaH cfiopKa nacoca
W3HOC HOHnSITHHKOB
Hacoc KanaeT Bony c Sojiwiihm coaepiKa-

HIieM B3B6CH

PaaofipaTb h cHOBa co6paTb 
3aMeHHTb nOHIIHTHHKH
yMeHbHJHTb paCXOfl npHKpblTHCM 3aABHJKKH

H a c o c bi ATH, HA n A
IIOJIOMKa TpaHCMHCCH- 

■oiiHoro Bajia hjih paspbi- 
Bbi HanopHbix Tpy6

WCKpHBJieilHOCTb OCH CKBaJKHHH ripOBepHTb BepTHKaJIbHOCTb CKBaJKHHbl

1 loBbimeHHaH noi'pe6- 
JiaeMan MomnocTb

PaGouHe KOJieca Tpyicn b HanpaBJiaiomHX 
annapaTax

riOBpe>KAeHHe HJIII H3H0C UiapHKOnOAUlHU-
HHKOB

OTperyjmpoBaTb oceBoii 3a3op peryjinpo- 
bohhoh rafiKofi

3aMeiiHTb HiapHKonojinniiiHHKH

M
. 

ycaK
O

BCK
lll!

Hacoc noABemen HeBepTiiKaJibHO, 6ojibinoe 
Tpenne b HanpaBJiwmHX noauiHnHHKax

CaJIbHHK CHJIbHO 33T5IHyT ______

ripoBepiiTb ycTauoBKy npiiBOAHon tojiobkh

OTperyjiupoBaTb 3aT5i>KKy cajibiiuKa______

yMeubuieHHe noAauu
BOAbl

II0HH3HJICH HHHaMimeCKHII ypoBeHb
Hshoc pa6oHHX KOJiec 
3acopeime npneMHOH cctkh 
yreqKa bo/jli uepes ctbikh BOAonojrbeMHbix

Tpy6____________ ______________ __________

3arjiy6HTb uacoc
SaMeiiHTb pado'-ine KOJieca 
npOHHCTHTb CCTKy 
ycTpaHHTb yTe'iKy

npeKpameuHe nonauii
boahi

riOHH3HJICH HHHaMimeCKHH ypoBeHb
O6pbiB TpaHCMHCCHOHHoro Bajia
O6pbiB hjih paspbiBbi BOjioHanopHbix Tpy6
Pa6onne KOJieca npoBopaHHBaiOTCsi Ha Bajiy

3arjiy6HTb nacoc
3aMeiiHTb Baji
JlHKBHAHpOBaTb JjetjieKT
JlHKBHAHpOBaTb nejieKT___________ ____

IIoHHiKeHiie nanopa yTeiKa uepes ctbikh BOAonanopHbix Tpy6 
yMeHbiHHJiocb npoxoflHoe ceueHHe Tpy6

yCTpaHHTb yTCHKy
ripOH3BeCTH OHHCTKy HJIH 33M6Hy BOflOHa- 

nopnbix Tpy6

BudpauHH h myM b Ha- 
coce

HenpaBHJibHaa c6opKa 
norHyTbl TpaHCMHCCHOHHbie Bajlbl 
Hjioxoe KpenjieHne k 4>yH.naMeHTy

fleMOHTHpOBaTb H yCTpaHHTb AeijieKTbl 
BbllipHMHTb HJIH 3aM6HHTb BaJIbl 
3aKpenHTb nacoc

yMeHbineHHe nojiaHH
BOflbl

nopniHeBbie m t a h r o b bi e Hacocw
PIshoc ManxeT
3acopeHHe BcacMBaioinero KJianaHa hjih 

h3hoc ero

3aweHHTb MaH»eTH hjih npoii3BecTH nx 
noflTniKKy

ripOHHCTHTb HJIH CMBHHTb KJianaH_________

fleperpeB hoauihhhhkob 
penyKTopa

Iljioxas CMa3Ka
HenpaBHJibHaa nocauKa noAWHnHHKa, CTa-

Kana HJIH KpblLUKH

npOMblTb, 33MeHHTb CM33Ky
Pa3o6paTb, npoBepiiTb h ycTpaHHTb .neiJieKT



npodojiweHue

o

BnHTOBbie nacocbi HB-3, 1B-20/3

HencnpaBHocTb npHUHHa HeHCnpaBHOCTH CnocoS ycTpaneHHH iiencnpaBHOCTn

rieperpeB tojiobok ina-
Tyna

He nocTynaeT CMaaita

HenpaBiwifaHaa nocanKa btvjikh

CHHTb MaCJieHKy, HpOMHCTHTb, 3ajIHTb CBe-
>KHM MaCJIOM

npOBepHTb H yCTpaHHTb JieiJieKT

CTyK b maTynax OcjiaGjienne nocaAKti
Hshoc BTyjioK uiaTyna

CHHTb KOIKyX, npOBepHTb, nOUTHHyTb 
3aMeHHTb BTyjIKH

3ae,naHHe Tpasepcbi Ha 
HanpaBJifliomHX

OcJiaejienne 33th>kkh h3>khmhoh raiiKH
TpaBepcbi

PI3HOC CaJIbHHKa, OTCyTCTBWe CM33KH __

flpOBepiITb, nOATHHVTb

3aMeHHTb caJibHHK, OTperyjiHpoBaTb cMa3Ky

nponycK BOAbi b cajib- 
HHKe njiyHHcepa

Cjia6aa 3aTn>KKa, imoxo Ha6nT cajibHHK 
OcJia6jio Kpenjieiine nacoca k ijiyHAaMeHTy

HOATHHyTb, CMCHHTb Ha6llBKy
IIpoBepHTb KpenjieHiie h noaTHHyTb 6ojith

OicyTCTByeT 
npn BpameHHH

noaaqa
npHBoaa

Hacoc BpamaeTCH b o6paTiiyio cTopony

O6pbIB OAHOft H3 THT

H3MeHiiTb HanpaBJieHHe BpameHHH 3JieK-
TpoflBHraTeJia hjih kohhoto npHBOAa 

3aMeHHTb Tnry______________________.

yMeHbmeHHe
BOAbl

noAaqn H3HOC pe3HHOBoii o6ofiMbi Hjiii pa6oHero
BHHTa

YTeHKa b coeAHHeHHJix Tpy6
riOHH>KeHHe ypOBHH B KOJIOAIje

3aMeHHTb H3HomeHHbie nerajiH

YcTpaHHTb VTCHKy
OTperyjinpoBaTb rjiy^HHy norpyiKeHHH

Bn6paiXHfl
BOAa

Tpy6onpo- H3HOC nOAHIHnHHKOB HJIH MV(|)T, COejHHfllO- 
iuhx rara

3aMeHHTb H3HoineHHHe aeTaJin

— IIoBMHieHHoe ycHJine Ha
* npHBoae

O6pbiB jieiiTbi boao- 
nojrbeMHHKa

Tyro 3aTHHyT0 caJibHHKOBoe yiuioraeHHe 
3acopeHHe cjihbhoto narpy6Ka

JleHTOHHbie BoaonoA'beM

H3HOC COeAlIHHTeJIbHblX KpiOHKOB hjih
ciuhbkh

Orpery-THpoBaTb aarnxKy caJibttHKa
ripOHHCTHTb CJIHBHOH naTpy6OK

H H K H
IIoAHHTb jieHTy H3 Kojiosua, o6pe3aTb o6op-

BaHHblH KOHeil H BHOBb COeAHHHTb

v __ _ nouTv m ^arJIV^HTb HH>KHHH
rioAawa boah c nepe- 

pblBBMH

yMeHbiiieHne nojiaHH
BOAbl

FIOHH3HJICH ypOIieHb BOflM B KOJIOAHe

MaJ! jc6ht HCTO'iHHKa--------- ----------------
npocKaJib3b!BaeT peMeHb na BeuymeM

HIKHBe
HcTnpaHne jieHTbi

y,H.JIHHHTb JieHTy M
UIKHB

BblWHCTHTb KOJIOAeU.______ ___ ______ —
yBejiHMHTb HiepoxoBaTocTb Benymero ihkh-

Ba, naKJienaTb HJiaHKH
3aMeHHTb jienry hjih BOCCTaHOBHTb nepipo-

paiiHio

H h e

yMeHbmeiiHe nonaiH
BOflbl

pHHOHHbie Hacocbi c noBepxHOC

PI3HOC KJianana
yMeHbuiHjiacb aMHJiHTyaa K0Jle®a™‘,
ycTaHOBKa C 3JieKTPOMarHHTHbIM BH6paTO

POM He pa6oraeT b pesonaHCHOM pe>KHMe

THblM BH6paTOpOM

3aMeHHTb KJianaHHbie njiacTHHbi
IIpOBepHTb COCTOSIHHe BH6paTOpa °
HacTpoHTb ycTaHOBKy na pe3OHaHCHHH pe- 

>KHM, yCTaHOBHTb CbeMHbie rpy3bl COTJiaCHO 
AJiHHe BOAonoA'beMHbix Tpy6

IIpeKpaineHHe noAaiH I43JIOM KJianaHHoft njiacTHHM
3aMeHHTb KJianannyio HJiacTHHy

BOAbl_______________ ____
yBejiHueHHe 6okobhx

KOJie6aHHH Tpy6 O6pbiB BOftonoA'beMHOfi Tpy6bi
JlHKBHAHpoBaTb asapHio



npodoAMeHueto
bO

HeHcnpaBHOCTb npHHHHa HeHCnpaBHOCTH CnocoG ycTpaneHHH HencnpaBHOCTH

Hsjiom HanpaBJisiiomero cjjoHapa
Ocjiafijin ijwiaHneBtie coeAHneHHH Tpy6

HbJICHHH yCTajIOCTH B pe.3HH0BbIX aMOpTH- 
saTopax ManTHHKOBoro Bii6paTopa

3aMeHHTb (jlOHapb
3aKpenHTB (jwiaHiibi, ycraHOBHTb nou raHKH 

npyxHHHBie uiafi6bi
3aM6HHTb Bn6paTop

HnepUHOHHbie nacocbi n o r p y x h o r o Ti-ina

yMeHbineHHe no/iaHH
BOAbl

H3hoc pa6oHero oprana
Hshoc hjih ocjia6jieHne yruiOTHeHHfi

iHapyuniJiacb peryjiHpoBKa sasopa b sjick-
TpOMaTHHTHofi CHCT6M6

Hshoc pesHHO-MeTajwiHHecKoro aMopTH3a-
Topa

Hshoc BcacbiBaioiiiero KJianana

3aMeHHTb pa6oHHfi opraH
npoBepiiTb AHa4>parMy h 6ojiTOBbie coeAH- 

HeHHH
OrperyjiHpoBaTB saaop corjiacno nacnopTy 

Hacoca
3aM6HHTb aM0pTH33T0p

3aMeiiHTb KJianan

VcTanoBKa pa6oTaeT b 
yaapHOM pe^KHMe

Hapymnjiacb peryjinpoBKa sasopa
PesHHo-MeTajwiHnecKHH aMopTHsaTOp 

thhho yTpaTHJi ynpyrne CBoftcTBa
B ceTH noBbicHjiocb HanpniKeHHe

qac-
OrperyjiHpoBaTb 3a3op

’ 3aMeiIHTb aMOpTH33TOp

IlpoBepHTb Hanpn>KeHHe h oTperyjiHpoBaTb 
Ha 6e3yuapHbifi peiKHM

IIpeKpameHHe noAann
BOAbl

iHepeTepcs Ka6eJib
Hsjiom hjih 3HaiHTeJibHoe HCTnpaHHe pa6o- 

uero oprana

HcnpaBHTb noBpeiKAeHHe 
3aMeiiHTb padbHHH opraii

OTcyTCTByeT nojiaua
BOAbl

3 p JI H 4> T bl

■ HeuocTaTOHHoe aaBJieHHe Bosuyxa .
Bojibmoe norpyiKeHiie Bosaymnbix Tpy6

OTperyjnipoBaTb apoccejib KOMnpeccopa 
riOAHHTb 4>opcyHKv

yMeHbmeHHe noAauH
BOAbl

Majioe norpyiKeHHe BO3jjyuiHbix Tpy6
PaspbiB B03uyiiiiiofi Tpy6fai iiHi+:e AHiiaMH- 

necKoro ypoBiia

3arjiy6HTb Tpy6y
TJeMOHTHpoBaTb 11 3aMeHHTb Tpy6y

PadoTa TOJiHKaMH, ne- 
paBHOMepHO

HeaocTaToqHoe KOJiH+iecTBO Bosuyxa
' HenpaBHJibHoe norpyiKeHHe BOUonou'beMiibix 

H B03AymHbIX Tpy6
OTBepCTHH B 4>OpcyHKe 3aKynOpHJIHCb OT- 

JIOIKeHHHMH COJiefi

YBejIHHHTb noaa'iy, OTKpblTb BeHTHJIH 
3arjiy6HTb Tpy6bi

ZCeMOHTnpoBaTb h ycTpaHHTb ue4>ei<T

noHHXieHHe nanopa YTeHKH 'iepea HenjiOTHOcTH BoaonoAi,eMHbix 
Tpy6.

B BOAonou'beMHbix Tpy6ax OTjioiKeHne 
coJiefi

JleMOHTHpOBaTb H yCTpaHHTb HenojiauKH

To H<e

ZlaBjieHHe BO3£yxa bo 
BpeMH pa6oTbi Bbime, hcm 
npn nycKe

Hsjihihhhh noAana B03«yxa, Maji AHaMerp 
BO3uyinHofi Tpydbi

yMCHbUIHTb KOJIHieCTBO HOJiaBaeMOrO B03- 
nyxa, saMeiiHTb BOsaywHyio Tpy6y Tpy6ofi 
6ojibiiiero anaMeTpa

to

rnjpasoiecKne t a p a h m

OicyTCTByeT noAaua
BOflbl

B KOJinaKe hct Bosjyxa 
3acopHJica yxapHbifi KJianan 
HeHcnpaBHbifi HarHeTaTeJibiibifi KJianan

3anojiriHTb KOJinaK BoauyxoM 
npOHHCTHTb KJianaH 
OcMOTpeTb, HCnpaBHTb

Pa6ora c nepe6onMH yuapHaa Tpy6a HMeeT HenjioTHOCTH, uepe3
KOTopbie BcacbiBaeTca BO3nyx

HeAOCTaToiHbifi pacxou npn uaHHOM xoxe 
yAapHoro Kjianana

HeruiOTHoe saKpbmie yAapnoro KJianana

OcMOTpeTb H yCTpaHHTb HeHCnpaBHOCTH

yMeHbuiHTb xou yuapHoro KJianana

OcMOTpeTb h jiHKBHAnpoBaTb yTeiKH uepes
KJianan



NO IJpodoAOfceHue

HencnpaBHocTb npHHHHa HeHCnpaBHOCTH Cnoco6 ycTpaneHHH HencnpaBHocTH

FlycKaTejib ne BKJiioqa- 
eTCH

HenocTaToiHO Bosnyxa b KOJinaKe

C ii c t e m bi y n p a b ji e h n

OTCyTCTByeT HanpnjKeHne b nenn ynpaB-
JieHHH

noflBiiiKHasi uacTb aaeaaeT, HencnpaBHbi
KOHTaKTbl hah KaTyuiKa

3anojiHHTb KOJinaK BO3nyxoM, npe«BapH- 
TeJibHo BbinycTHTb Boay; nposepHTb ncnpaB- 
HocTb BO3Aymnoro npHcnoco6jieHHH y Tapa- 
hob Epnn

H

YCTaHOBHTb npHHHHy

HcnpaBHTb AeipeKTbi

IlycKaTejib CHJibHo ry-
AIIT

Hii3Koe HanpsiHieHHe b ceTii (Menee 85% 
HOMHHajIbHOTO)

Hpe3MepHoe Ha»caTHe KOHTaKTiibix hjih bo3- 
BpaTHbix npyjKHii, noBpe>K,neHHe pa6oiHX no- 
BepxHOCTeft nojnocoB, nepeKoc cepAeuHHKa

VcTpaHHTb noTepn

VcTpaHHTb aeijieKTbl

IlycKaTejib ne OTKJuoKa- 
eTcn npn pyunoM ynpas- 
JieHHH pafiOTOH yCTaHOBKH

npHBapHJIHCb KOHTaKTbl B CHJIOBOH IienH 
hjih uenH ynpaBJieHHH, 3ae£aHHe hoabhjkhoh 
CHCTeMbl

OuHCTHTb HJIH CMCHHTb KOHTaKTbl, OTpery-
JIHpOBaTb nOJJBHIKHyiO CIICTeMy

npn BKjiioHeHHH arpera- 
Ta cjiHuieH ryji, ho nacoc 
He pa6oTaeT. Cpa6aTHBa- 
eT TenjioBan 3am,HTa

OnJiaBHJicfl hjih noATopeji koht3kt aBTOMa-
Ta B CHJIOBOH uenn

O6ecTOHHTb ycTaHOBKy, onjiaBJieiiHbie koh- 
TaKTbi saHHCTHTb, coxpaHHB HysKHyio (fopMy 
KOHTaKTOB. IlpOTepeTb KOHTaKTbl

CncTeMa ynpaBjieHHH He 
OTKJHonaeT sejiKTponacoc 
npn aBapHHHbix pe>KHMax |

TeMnepaTypa oKpy>Kaiomefi cpeabi hhjkb 
toh, na KOTopyro oTperyjiHpoBana TenJioBaa 
3amiiTa

OTperyuHpoBaTb oAeMeHTbi TenAOBOft 3a- 
iHHTbi hah ycTanoBHTb annapaTypy b noMe- 
uieHHH c HopMaAbHoft TeMnepaTypoft________

CncTeMa ynpaBJieHHH He 
OTKJiionaeT ajieKTponacoc 
npn AOCTiiH<eHHH BepXHero 
3aA3HHOrO ypOBHH B Ha- 
nopHOM 6aKe

Hapymena iienb KOHTaKTa Bepxnero ypoB- 
HH AaTHHKa. BblHIJIO H3 CTpOH fl06aB0HH0e co- 
npoTHBjieHHe b uenH pejie ypoBiiH. Bbiuieji 113 
CTpoa BbinpHMiiTejib. neperopejia KaTyniKa 
pejie ypoBHeft PY

O6Hapy>KeHHyio neHcnpaBHOCTb ycrpaHHTb

CncTeMa ynpaBJieHHH He 
BKJnonaeT ajieKTponacoc 
npH AOCTHTKeHHH HH>KHero 
3aAaHHoro ypOBHH b na- 
nopHOM daKe

O6opBajiacb uenb Mea<Ay KOHTaKTaMii Bepx- 
Hero h HHJKtiero ypoBneft

flpHBapHJiHCb KOHTaKTbi pejie ypOBHefi py

OHHCTHTb KOHTaKTbl OT pjKaBHHHbl HAH 
ribAa, BKAKMHTb o6orpeB AaTHHKa

YcTpaHHTb Ae<f>eKT

He oTKJHonaeTCH sjick- 
TpOHaCOC npH HOHH>KeHHH 
dHHaMHqecKoro ypoBHH
B CKBa>KHHe H 3axB3Te' 
BO3Ayxa HacocoM

Hapyuiena uenb MeiKAy a3thhkom cyxoro 
x)o.ua h cxeMoft

He cpa6aTbiBaeT npoMexyTOHHoe pejie 
pn-23

KoHTaKT uaTHHKa cyxoro xoua KacaeTca 06- 
CaAHOft Tpy6bl HJIH BOAOHOAT>eMHOH KOAOHHbl. 
KoHTaKT HenpaBHAbHO 3aKpenAeH

VcTpaHHTb AecjieKT

ripoBepHTb ncnpaBiiocTb peAe

ripaBHAbHO 33KpeHHTb AaTHHK CyXOTO XOAa

CncTeMa ynpaBjieHHH ne 
BKJiiOTaeTca b pa6oTy

PacnjiaBHJica npeAOXpaHHTeJib IlP-2. EIoa- 
ropean hah 3arp«3HHAHCb KOHTaKTbi yHHBep- 
caAbHoro nepeKAioHaTeAH

ycTpaHHTb AeiJieKT

o.ua


yqirrbiBaH MHoroo6pa3iie (JjaKTopoB, bjihhkhiihx na pa6o- 
Ty nacocoB, paccMOTpHM TOJibKo xapaKTepnbie HeHcnpaB- 
HOCTH, npHHHHbl HeHCHpaBHOCTeft H cnoco6bl hx ycTpaHeHHH 
naH6oJiiee pacnpocTpaneHHbix b cejibcKoxosHHCTBeiiHOM bo- 
A0CHa6xeHHH BOAonoA'beMHHKOB (Ta6ji. 39).

TexHMHecKoe oocnyjKMBaHne so^onoAbeMHoro 
o6opyAOBaHMn

PeiKHM OKicnjiyaTaiiHH HacocHoii cTaHu.HH aojdkch o6ec- 
nenHBaTb: 1) BbinoJiHeHHe mJiana noAami boam; 2) 6ecne- 
pe60HH0CTb H IiaAeiKHOCTb pa6OTbI CTaHIJHH B IiejIOM, a THK- 
x<e oTAeJibHbix ee ajieMieHTOB; 3) iiOAAepiKaiiHe ycTanoBjien- 
Horo peiKHMa nanopoB; 4) noAany boabi A-ih noiKapoTyme- 
hhh (ecjiH 9to npeAycMOTpeHo); 5) co6jnoAeiiHe caHHTap- 
iibix Tpe6oBaHHH, perJiaMeHTHpoBaHHbix opraHaMH PocyAap- 
CTBeHHoro camiTapHoro HaA3opa; 6) MaKciiMaJibnyio oko- 
HOMHHHOCTb pa6oTbI HaCOlCHOfi CT3HHHH.

npH pa3pa6oTKe peiKHMa 3KcnjiyaTamiH nacocHoii cTan- 
Hhh AOJiiKeH 6biTb cocTaBJien njian npoijiHJiaKTmiecKHX 
ocMOTpoB h peMOHTOB (TeKyiii,ero h KaniiTajibHoro) ochob- 
Horo o6opyAOBaHHH CTaHU.HH.

Ha HaCOCHblX CTaHUHHX AOJDKHH 6bITb HHCTpyKII.HH CO 
CJieAyioiHHMii pasAejiaMH: a) o pa6ore uacocHOH CTaHH.Hn; 
6) o npoiJiHJiaKTHHecKOM peMOHTe o6opyAOBanHH; b) o6 ok- 
criJiyaTaiiHH KOHTpojibHo-H3MepuTejibHbix npu6opoB. B hh- 
•CTpyKUHHX aojdkhm coAepikaTbCH yKaaaHHH o nocjieAOBa- 
TejibHocTH onepan,Hii nycKa h oct3hobkh o6opyAOBaHHH, o 
nopHAKe ua6jnoAeHHH, peryjinpoBaHHH h o6cjiy>KHBaHHH 
o6opyAOBaHHH, O nOpHAKe peMOHTOB, peBH3Hft H OCMOTpOB 
o6opyAOBaHHH, o MeponpHHTHiix no npeAynpejKAeHHio h 
jiHKBHAanHii asapHH.

Kjih C03A3HHH pesepBa ocHOBHoro uacocHoro o6opy- 
AOBauiiH Ha 'CTaHUHHX cjieAyeT npHAepiKHBaTbCH Taicnx 
HOpM!

1) na cTaHHHHx, HMeiomHX ao AByx pa6omix arpera- 
tob, AOJixceu 6biTb npeAycMOTpeu oahh peaepBiibift ar- 
perar;

2) ua cTaHiiHHx, hmcioihhx 6ojiee AByx pa6omix arpera- 
tob, npeAycMaTpiiBaeTCH ABa pesepBHbix arperara. Ecjih Ha 
CTanuHH hct yKaaaHHoro peaepBa, to na cxjiaAe Heo6xoAH- 
mo riMeTb oahh yKOMnneKTOBaHHbift pesepBHbift arperaT. 
PeaepBHbie uacocbi Tpe6yeTCH BKjiiouaTb b pa6ory na 
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30 muh ne pence oahofo pasa b 10 AHeft, a no>KapHbie na- 
cocbi Ha 5—10 muh exeAHeBHo.

Ha6AK>Aeniie 3a paOoToft nacociibix arperaTOB neaBTO- 
MaTH3HpOBaHHbIX HaCOCHblX CTaHIJHH BCAGT MOTOpiICT-Me- 
XaHHK, a Ha aBT0MaTI-I3Hp0BaHH0ft HaCOCHOft CTaHHIIH —■ 
ajieKTpHK. JlexcypHbie MexaHHKH na HeaBTOMaTH3npoBaH- 
HblX HaCOCIIblX CTaHHHHX H SJieKTpHK Ha aBTOM3TH3HpOBaH- 
noft BeAyT saniicn b zKypnane o paSoTe arperaroB.

Bo BpeMii AexcypcTBa hcoSxoahmo cjieAHTb 3a coctoh- 
HHeM HOAHIHnHHKOB H3COCa, npOBepHTb 3aTfl>KKy CaAbHHKOB, 
ne AonycKaTb SHeHiin Bajia, ocMaTpHBaTb coeAHHHTejibHyio 
My(J)Ty, 6oatm h niTHijiTbi Kopnyca nacoca, cjiynAaMeiiT. 
EoAa H3 cajibHHKOB moikct KanaTb onenb peAKHMH Kanjisi- 
mh, oh AOAHcen ObiTb xoaoahbim- HarpeB noAuiiiniiHKOB 
CKOAbjKeiniH y HacocoB AonycKaeTCH ao 80°C. FIpn hohb- 
achhh BHOpaAHH Bajia, MeTaAAHnecKOM myMe, noBbiuieHHH 
TeMnepaTypbi hoauihhhhkob Bbime nopMbi, HeHcnpaBHOCTp. 
apMaTypbi nyiKHo HCMeAAeHiio ocTauoBHTb nacocHbift ar- 
peraT.

HpH SKcnAyaTaiiHH norpyxcHbix iiacocoB CAeAyeT CTpe- 
MHTbCH K AAHTeAbHOMy pe»HMy paOOTbl, Il6o npH nOBTOpHO- 
KpaTKOBpeMeHHOM peiKHMe yxyAniaiOTCH ycAOBim sKcnAya- 
T3U.HH Hacoca II CKBaiKHHbl. EIpH HCOSXOAHMOCTH H3MeHeHIIH 
napaMeTpoB nacocoB moikho npoBOAHTb o6TOHKy paSonnx 
KOAec H.eHTpo6eiKHbix HacocoB h yMenbmeHHe Hi-icna cckhhh 
norpyiKHbix HacocoB.

npH SKCnAyaTaiJHH 3BTOMaTH3HpOBaHHbIX Iiacocilbix 
CTaiiHiiH SAeKTpiiK aoaikch pa3 b 10 AHeft npoBepnTb co- 
CTOMHHe KOHTaKTOB, nycKOBoft annapaTypbi h Apyrnx ycT- 
poficTB, npn neoSxoAHMocTH 3anHmaTb oSropeBuiHe koh- 
TaKTbi h HcnpaBAHTb Apyrne HenoAaAKH. Oahh pa3 b Me- 
chh npoBepaTb peryAiipoBKy Bcex peAe h saTHiKKy koht3kt- 
hbix coeAHHeiiiifi. Oahh pa3 b TpH Mecaixa npoBepHTb 
samiiTy, peAe AaBAeHHji h peAe o6pbiBa ahhhh ynpaBAenHH. 
Pa3 b roA npoBOAHTb noAHyio peBii3Hio Bcex ycTpoftcTB aB- 
T0MaTH3apHH h npoH3BOAHTb neo6xoAHMyio saMeny sAeMen- 
TOB aBTOMaTHKH. /I.AH H0pM3AbH0ft pa^OTbl HaCOCHOft CTail- 
Uhh Heo6xoAHMo HMeTb 3anacHbie npeAoxpaHHTeAH, coot- 
BeTCTByiomHe peJKHMy pa6oTbi 3AeKTpoABHraTeAH, ciiTHaAb- 
iibie AaMnbi, HiiAHKaTopbi HanpnxieHHH, peAe, cpeACTBa i-ih- 
AHBHAyaAbHOft 3aiH.HTbI.

noMemeHHe Hacocnoft cthhhhh aoaikho ooAepxcaTbCH 
b HHCTOTe, HMeTb aBapHftnoe ocBemeHHe h ne MeHee AByx 
orneTyniHTeAeft. CTaHHHH AOJintHa OTanAHBaTbcn, hto6bi 
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TOMnepaTypa B03Ayxa b neft 3HMoft 6buia ne hhjkc 15°C, a 
Ha aBTOMaTH3HpOBaHHOIl CTaHHHH +5°C.

Asa pasa b toa npoH3BOAHT npoBepKy apMaTypti. B 3a- 
ABHHCKax inpOBepniOT COCTOHHHe CajIbHHKOBOft Ha^HBKH, '6oA- 
tob, MaxoBHKOB, xoA ihhhhacah h pe3b6y Ha HCM, npOBepJHOT 

BO3MOXHOCTb HOJIHOTO OTKpblTHfl H 3aKpbITHH 33ABHJKKH. Bc.il 
apMaTypa HacocHbix ct3hhhh AOAJKHa cHCTeMaTHHecKii 
CMa3bIBaTbC5I H nepHOAHHeCKH OKpaiHHBaTbCH.

FepMeTHHHocTb BcacbiBaiomeft ahhhh npoBepaioT no 
BaKyyMMeTpy. .ZJjih stoto BcacbiBaiomHe Tpy6bi saiioAiifliOT 
BOAOfi H, 3aKpblB 3aABH>KKy OT H3C0Ca, IIOAKAIOqaiOT K HHM 
BaKyyMMeTp. Ecah BcacbiBaroujaii ahhhh HencnpaBHa, Ba- 
KyyMMeTp noKanceT paspexeHHe. HerepMeTHAiibcTb Bcacbi- 
Baroiuefi ahhhh npn pa6oTaromeM nacoce mojkct 6biTb 06- 
napyjKeHa no nAaMeHH cBenH, KOTopoe npnTnrHBaeTCH k 
HCHCIIpaBHblM MeCTaM.

KOHTpOAbHO-H3MepHTeAbHbie npH6opbI A'OAJKHbl COAep- 
XaTbCH B HHCTOTe H pa3 B TOA HOABepraTbCfl npOBepKe B 
cnen,HaAH3HpoBaHHbix MacTepcKHx.

TexHHnecKoe o6cAy?KHBaHHe norpyjKHbix nacocoB, pa- 
6oTaromHx na BOAOHanopHyro 6aniHio, saKAronaeTCH b cjie- 
AyromeM:

1) BHeniHHfi ocmotp oroAOBKa cKBaiKHHbi h ero o6opy- 
AOBaHHH. IlpoBepKa coctohhhh ct3hhhh ynpaBAieHHH h na- 
paMeTpoB nacocHoro arperaTa. ycTpaneHHe yTenKH boabi, 
'IHCTKa KOHTaKTOfl;

2) IipOBepKa COCTOHHHH BOAOHailOpHOfi 6aiHHH H AaT- 
qHKa ypOBHeft. Ocmotp h onpo6oBaHHe apMaTypbi BOAOHa- 
nopHoft 6aniHH;

3) BbinoAHeHHe pa6oT no noA'beMy nacoca H3 cKBaacHHbi, 
BHeuiHHft ocmotp, peryAHpoBKa oceBoro Arotjyra BaAa, 3aMe- 
na H3HomeHHbix AeTaAeft hobbimh. OnycKaHne nacoca fl 
cKBaxcHHy, npo^Hbifi nycK.

TexHHHecKoe o6cAy>KHBaiiHe BOAocTpyfiHbix ycTanoBOK 
coctoht b cAeAyromeM:

1) npoBepKa KpenAeHHH, BHemHHft ocmotp, iieHTpHpoBa- 
HHe BaAOB ABHraTeAfl h ueHTpo6e>KHoro Haooca. 3aMeHa 
caAbHHKOBbix ynAOTHHTeAeft b Hacoce; npoBepKa pe3HH0Bbix 
ynAOTHeHHfi b oAHOAHHeftHbix ycTaHOBKax;

2) pa36opKa h c6opi<a H,eHTpo6e>KHoro nacoca, saMeHa 
H3HomeHHbix AeTaAeft hobmmh. LlpoBepKa nacoca, H3BAe- 
qeHiie CTpyfiHoro annapaTa, 3aMeHa HeroAHbix AeTaAefi, hoa- 
iibift MOHTax BOAOCTpyfiHofi ycTaHOBKH. FIpo6Hbifi nycK yc- 
TailOBKH.
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B iojkaom OTflejibHOM cjiyuae npn npoBeaeHHH tcxhh- 
'i-ecKoro o6cjiy>KHBaHHH AOAJKua cocTaBAHTbcn AeijjeKTiiaii 
BeAOMOCTb IC noapoSHblM nepCHHeM IipOBOAHMblX paSOT.

OpraiiHaaiiiiH 3KcnjiyaTauHH nacociibix CTaHunft cejib- 
CKOXO3HHCTBeHHOl'O BOAOCHa6>KeHHH OnpeaeJIHeTCH CAO7K- 
HOCTblO COOpyjKeHHH, AJIHHOH BOAOnpOBOAHOH CeTH, o6l>eMOM 
BOAonoTpe6jieHHH h t. a.

TpynnoBbie BOAonpOBOAbi h cooTBeTCTBeHHO nacoicHbie 
CTaHiiHH na rpynnoBbix BOAonpoBOAax o6cAy>KHBaioTCH cne- 
HHaAbHblMH 3KCHAyaTaU.H0HHbIMH ynpaBACHHHMH, KOTOpbie 
iiMeiOT 3KcnAyaTau,H0HHbie yuacTKH. IlepcoHaA aKcnAyaTa- 
UHOHHblX yuaCTKOB npOBOAHT Bce pa6oTbI, CBH3aHHbie C 9KC- 
nAyaTauueH uacocHbix CTaHUHH h cpeACTB aBTOMaTH3auuH, 
uaxoAHiHHXCH b pafioue yuacTKa.

3KcnAyaTau,HH uacocubix CTaHUHft MecTHbix BOAonpo- 
BOAOB B OCHOBHOM npOH3BOAHTCH CHA3MH KOAX030B H COB- 
X030B, KOTOpbie HMeiOT 1UT3T SAeKTpHKOB II MexaHHKOB, 3a- 
BHCHIHHfi OT o6T>eMa pa6oT- /(ah OKa3aHHH nOMOUIH KOAXO- 
3aM H C0BX033M B 3KCUAyaT3UHH BOAOUOA'bCMHOro o6opy- 
AOBaHHH npH pafiOHHblX OTACA6HHHX «CeAbX03TeXHHKa» 
HMdOTCH peMOHTHO-MOHTaJKHbie 6pHTaAbI, KOTOpbie npOBO- 
aht TexHuuecKoe o6cAy>KHBaHHe ua AoroBopiibix ycAOBHHx. 
X(ah peMOHTa BOAonoA'beMHoro o6opyAOBaHHH ucnoAb3yiOT- 
ch pafioHHbie MacTepcKHe «CeAbxo3TexHHKa», a TaKHce 
MeiKpaHOHHbie MacTepcKiie h aaBOAbi, npoH3BOAHiuHie Kanu- 
TaAbHbift peMOHT BOAonoA'beMHoro o6opyAOBauHH.

HaA3Op 3a coctohhhcm BOA03a6opubix coopy>KeHHfi h hx 
peMOHT OCymeCTBAHIOT CTpOHTeAbHO-MOHTa>KHbie ynpaBAe- 
HHH MeAHOBOACTpoft H CeAbXO3BOACTpofi. 3tH ynpaBACHHH 
B HeKOTOpblX o6AaCTHX Ha AOFOBOpHblX yCAOBHHX npOBO- 
AHT TieKylHHfi peMOHT BOAOIIOA"beMHOrO o6opyAOB3HHH H 
ycTauoBKy uoBoro o6opyAOBaHHH.

Ha6AK>AeHHe 3a pa6oToft BOAonoA'beMHoro o6opyAOBa- 
HHH OTAeAbHOlI (jiepMbl, UOACBOrO CT3Ha IIAH He^OAbUIOTO 
noceAKa ocyiuecTBAHeT backtphk hah MexaHHK, KOTopbift 
CTBeqaeT 3a cocTOHHue MexauH3M0B na (JiepMe.

3KcnAyaTau,HH BOAonoA'ueMHoro o6opyAOBaHHH ua uacr- 
6nmax ocymecTBAHeTCH uecKOAbKHMH nyTHMH.

1. CTpOHTeAbCTBOM H SKCHAyaTaUHeft BOA03a6opHbIX 00- 
opyHteHuft, MOHTancoM h aKcnAyaTauueft BOAonoA'beMHoro 
o6opyAOB3HHH 33HHMaiOTCH pafiOHHbie CneUHaAH3Hp0B3H- 
Hbie BOAoxo3HHiCTBeHpbie 0praHH3auHH. 3th oprauHsauHii 
pa60TaK)T Ha AOrOBOpHblX yCAOBHHX C K0AX03aMH h cobxo- 
3aMH,
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2. SKcruiyaTaunK) BOAonoA'beMHoro ofiopyAOBaima koji- 
X03bI II COBXO3bI npOBOAHT CO^CTB'eHHblMH CHJiaMH, a CTpO- 
HT6JIbCT0O H 3KCHJiyaTaUHK) BOAO3a6opHbIX COOpyjKeHHH 
(b ochoHHOm maxTHbix kojioaucb) npoBOAHT cneiiHajiH3Hpo 
BaiiHbie opraHH33HHH.

3. 3KcnjiyaTan.HH BoxosaSopHbix coopyxceHHft n boao- 
noA'beMiioro o6opyAOBaHHH hpoboahtch ciuiaMH kojixosob 
11 COBXO30B.

HecmOTpn Ha cymecTByiomee MHoroo6pa3He (|)opM 3K- 
cnjiyaTaflHH BOAonoA'beMHoro o6opyAOBaHHH b ceJibCKOM 
xo3hhctdc, ee opraHH3anHH Tpe6yeT 3HanHTeAbHorio cosep- 
inencTBonaHHH. HpHMepHO 80% cjiynaeB npejKAeBpeMen- 
iioro BbiWia H3 CTpoii BOAonoA'beMHoro o6opyAOBaHHii 
06-bHCHHeTCH HeKBaJIH(|)HIJHpOBaHHbIM MOHTa/KOM H H6CO6- 
JiiOAeHHe)! npaBHJi 3KcnjiyaTamin.

Coicpe/loToneHHe b eAHHoft cHCTeMe BOAOxosflftcTBeHHbix 
opraHOB UonpocoB ceJibCKOxoanftcTBeiiHoro BOA0CHa6>KeHH5i 
(cTpoHTeJbCTBa, MOHTaxa 'H sKcnjiyaTamiH) hosbojiht 
3naHHTejii>no npoAJiHTb cpoK cjiy»:6bi BOAonoA'beMHoro 060- 
pyAOBaHHfl-
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