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CxeMbl M KJIaCCH(PUKAIUSA HACOCHBIX CTaHIU. Bb10Op MecTa
PaCIoJIOKEHHUSI HACOCHBIX CTAHIIMIA.

KananuzanyoHHble HACOCHBIE CTAaHLMHU COOPYXKAIOT B TEX ClIydasx, KOraa
penbed MECTHOCTU HE MO3BOJIAET OTBOJIUTH OBITOBBIE U MPOU3BOJICTBEHHbBIC
CTOYHBIE BOJIbI, aTMOC(EpHBIE BOJIBI CAMOTEKOM K MECTY OYUCTKH.
CpaBHEHUE pa3NUYHBIX BAPUAHTOB CTPOUTEIBCTBA KaHAIM3ALMOHHOW CETH
MOKA3bIBAECT, YTO HaWOOJBIIYyI0 TJIYOMHY 3aJI0)KEHUSI CaMOTEUYHBIX
KOJUIGKTOPOB ~ TIpU  MPOU3BOACTBE  pabOT  OTKPBHITBIM  CIIOCOOOM
PEKOMEHAYETCSl MPUHUMAaTh B CYyXHX HECKaJbHBIX TIpyHTax 7-8 M. Ecim
riryouHa 3QJI0KEHUS ITOJBOASAIETO KOJIJIEKTOpa MIPEBBIIIACT
PEKOMEHIyeMbl€ BEJTUYMHBI 3ariayOJIeHHs, TO TMPU COOTBETCTBYIOILIEM
TEXHUKO — SKOHOMHYECKOM OOOCHOBAaHWU HEOOXOAMMO TpEIycMaTPHUBATh
YCTPOMCTBO KaHATU3ALMOHHON HACOCHOW CTaHIINH.

HacocHble cTaHmum  KjIacCUUUUPYIOT  CleayloleM o0pa3oM: 1O
paCIOJIOKEHUIO  MPUEMHOTO  pe3epByapa MW TOMEIICHHUS  PEIIETOK
OTHOCHTEIFHO MAIIMHHOTO 3aJla — CTAHILIMU C Pa3AeIbHBIM PACIIOIOKEHUEM
pe3epByapa M COBMEHIEHHBIC; TI0 PACIIONOKEHHIO HACOCHBIX arperaros,
OTHOCUTEJIBHO TOBEPXHOCTH 3€MJIM — CTAaHIUMU He3ariyOs€éHHbIE (10 4M),
noJTy3ariiyos€éHuble (10 7 M) U MIAXTHOTO TUMa (CBbIIIE 8M); B 3aBUCUMOCTHU
OT THUIOB YCTAaHOBJICHHBIX HACOCHBIX arperatoB — CTaHIUH C
TOPU30HTAIBHBIMU, BEPTUKATHHBIMH WJIM IIIHEKOBBIM HACOCAMU; TI0 CHCTEME
VOpaBJICHHWS  arperaTaMd  CTaHIMM C  PYYHBIM  YIIPaBJICHUEM,
M0JIyaBTOMAaTU3UPOBAHHEIE, aBTOMATU3UPOBAHHBIC C MECTHBIM
JTUCTIETYCPCKUM TIYHKTOM M aBTOMAaTH3MPOBAaHHBIE C TeneymnpasiaeHueM. [1o
psAny TepeKaunBaeMOW KUAKOCTH, KaHAIM3AIMOHHBIE HACOCHBIC CTaHIIUU
JIEJISITCS HAa YEThIpe TPYMIbL: JJi MepeKavyuBaHUusi OBITOBBIX CTOYHBIX BOJI,
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJI, aTMOC(EPHBIX BOJI, OCAIKOB.

B cucremax BOJOOTBEAEHHS C HOPMAaJbHBIM 3JIOKEHHEM KOJIJIEKTOPOB
IJaBHYIO KAHAJIM3ALMOHHYIO HACOCHYIO CTaHIMIO Pa3MEIIal0T B KOHIIE
TJIAaBHOT'O CaMOTEYHOTO KOJUIEKTOpA. Mecto PACIIOJIOKEHUSA
KAaHUIM3AMOHHOM CTAaHUMM HA3HAYaeTCsi C YYETOM  BO3MOYKHOCTHU
YCTPOMCTBA aBapUMHOTO BBIITYCKA.

HacocHble cTaHIIMM pPEKOMEHIYETCsS pacrojlaraTb TakK, 4YTOObl OHHU
pasMEIIAINCh HA TMEPECEYEHUHM MHUHHUMYM JIBYX BCTPEYHBIX CAMOTEYHBIX
KOJUIEKTOPOB ~ OJIMHAKOBOTO  3ajiokeHusi. HaumbGosiee  1ienecooOpaszHo
KaHAJIM3AI[MOHHBIE HACOCHBIC CTAaHIMKM pa3MeniaTh Ha  CBOOOIHBIX
TEPPUTOPUSIX BOJIM3H MPOMBIIIIEHHBIX MPEANPUITHH (MUCKITIOYAsl TIUIIEBHIC),
CKJIaJCKHUX MOMEIICHUM MJIM Ha 3€JEHBIX MacCHUBax.

BHe 30HBI 3aCTpOWKHM XKWIBIMM KBapTajaMH. ECiM K€ OHM HaxomsATcs B
JKWJIOW 30HE, MEXIY >XWIbIMUA 3JaHUSIMUA U 3[JAaHUEM KaHAJIU3alUHMOHHOU



HAaCOCHOM CTaHLMU AOJDKEH IMpenycMaTpUBaThbCs CAHUTApHBIM pa3psiB 20-
30M c 3aIIUTHBIMU 3€1EHBIMH HACAKICHUAMH [IUPUHON MeHee 10Mm.

Oco0eHHOCTH NPOEKTUPOBAHUA HACOCHBIX CTAHIIMI
BOJ00OTBE/ICHUS.

TexHOIOrn4ecKkuil Mpouecc NepeKayuBaHusl CTOYHON KUIKOCTU COCTOUT U3
JBYX IOCJEJI0BATEIBHBIX ONEPALMI: OCBOOOKIEHUS CTOYHON KUIAKOCTH OT
collepKallluXcsi B HEW OTOPOCOB, KOTOpPHIE MOTYT BBI3BATh 3aCOPEHUE
HAcocoB, M nepekaunBaHusA. ClenoBaTeIbHO, TEXHOJIOTMYECKUN IPOIIECC
TpeOyeT CTpPOUTENbCTBA JBYX IMOMEIIECHUN: TIOMEUICHUS MPUEMHOTO
pe3epByapa ¢ peleTkaMy U HaCOCHOTO 3aJa.

CrouHast &KUAKOCTH OCBOOOXKIAETCSI OT OTOPOCOB IMPHU MOMOIIU PEHIETOK,
YCTAHABIIMBAEMbIX B MOABOAALIMX KaHAIAX WIM KaMepax, B KOTOPBIE
KUIKOCTh IMOCTYNMaeT H3 KoJuiekTtopa. OTOpockl, 3aJep)KaHHbIE Ha
peméTKax, CHUMAITCA C HUX TrpabiiiMH, W3MENbUalOTCs B JAPOOMIIKAX W
CIIyCKAaIOTCA CHOBAa B KaHAJ JUIS IEPEKayKh BMECTE CO CTOYHOM BOJIOM.
[Tociie peméTok CTOYHAs KUJIKOCTh IOCTYNAeT B IPUEMHBIN pe3epByap, U3
KOTOpOro 3abupaercs HacocaMM M TIEPEKAYMBAETCS 110 Ha3HAYCHHIO.
[TomenieHnss pemi€TOK W MNPUEMHBIA PE3EPBYap B KaHAIM3ALMOHHBIX
CTaHIUSAX OOBIYHO COBMEIAIOTCS, T.€. PEMETKU YCTAHABIMBAIOTCSA B
KaHallax WIM KaMmepax, YyCTpauBacMbiIX B TIOMEIICHUH pPe3epByapa.
[Ipu€mHBINA pe3epByap CIYXKUT JJISI Pa3MELICHHUS HACOCOB C HAJICKAIUM
3ariay0JeHMEM BCACBIBAIONIUX BOPOHOK IO TOPU3OHT JKUJIKOCTA MW IS
pEryaupOBaHUs OTKAYKH.

Pacuét HaCOCHBIX CTaHIMM MO MepeKayKke ObITOBBIX CTOYHBIX BO/I.

Pacuér nmpou3BOaUTENIBHOCTH HACOCHOM CTAHIUU.

['padux mpuTOKa TrOPOACKUX CTOUHBIX BOJ B pe3epByap MO Hacam CYTOK
NPUHUMAIOT B 3aBUCUMOCTH OT OOIIEro Kod3(puiuueHta HepaBHOMEPHOCTH,
KOTOPBIM ONPEAENSIIOT B COOTBETCTBUM C PACUETHBIM PACXOJOM BOJBI HA
MOCJIEHEM YYaCTKE MOJABOISIIETO KOJUIEKTOPA NEPE HACOCHOM CTaHIIMEH.
PacuéTr npou3BoIUTENLHOCTH HACOCHOM CTAaHIIMM MPOU3BOIAT MO BETUYUHE
OTKA4YKHW MaKCUMAaJIbHOTO MPUTOKA CTOYHBIX BOJT Qw (6,7 %).

Br160p pabounx u pe3epBHBIX arperaros.

Heobxoaumo Ha3HayaTh MEHBIIEE KOJIMYECTBO arperaroB, HO Ooree
MOIITHBIX. Marble CTaHIIMM C HEOOJBIION Toaadel 00OpYIyHTCS OJHUM
pabouum arperatoM. /[Ba — Tpu pabouux arperata yCTaHABIMBAIOTCS Ha
CTAHIIUSIX CO cpeaHed W Oosblnoi momayamMu. B oOmiem cioydae Ha
CTaHIUAX OOJIBIIION TOJAaYM YCTAaHABIMBAIOTCS YEThIpE — TATH M OoJiee
pabouux HAcCOCHBIX arperaroB. Kpome paboumx, Ha KaHaIM3alMOHHBIX
HACOCHBIX CTAHIUAX TPEIyCMATPUBAIOT YCTAHOBKY PE3EPBHBIX arperaros.
CornacHo [2], 17 HacOCHBIX MEpBOMl Kareropuu (HacesneHue coiie 50000



KUTENIeH) YUCIIO Pe3epPBHBIX arperaroB npu 4ucie padounx 1-2 — 1 u 1 Ha
CKJIazie, a mpu unciie pabounx 3 u 6omnee — 2.

I'mapaBiaunyeckuii pacy€éT B HACOCHOM CTAHIUU

JuameTp TpyOOIPOBOIOB ONPENETSAIOT HMCXOAS M3 CKOPOCTH JBHXKCHHS
CTOYHBIX BOJl, UX IPUHUMAIOT 110 JaHHBIM Tabsure 2.1.

Tabnuna 2.1. — PexomeHayemble CKOPOCTH JBIKEHHUSI OBITOBBIX CTOYHBIX
BOJI BO BHYTPUCTAHIIMOHHBIX M HAPY>KHBIX TPyOOIPOBOAAX.

CHOpOCTs Bogbl B TpyOONpoBoaax, mfc
OuameTp Tpybol, Mmm HanopHex
BracbiBakoLWMy BHYTDEHHMK BHELIHWMX
Ao 250 1 1--2 1--1,5
OT 300 ao 80O 1--1,5 1--3 1--2
OT1 900 ao 1200 1,15--2 1,15--4 1,15--3

[Tocne BbIUMCIEHUS AMAMETPOB TPYOONPOBOIOB, MOJCUUTHIBACTCS MOTHBIN
Harop HacocHOW craHumu. Ilo pesympraram  pacué€ra, CTPOHUTCA
rpaduyeckasl XapakTepUCTHKa TpyOONpOBOAOB HacocHOW craHiuu. Ha
XapaKTEPUCTUKY TpPYyOOIIPOBOJOB HAKJIAJBIBAIOTCS pabO4yue HaropHbIE
XapaKTEPUCTUKU BBIOpaHHBIX HacocoB. [lomydeHHas Touka mnepeceyeHus
XapaKTEPUCTUK HACOCOB C TPyOONPOBOAOB OMNPENEISIET PEXUM padbOThI
HAaCOCHOM CTaHIIMH.

AHanu3 pexxuMoB pabOThl HACOCHOM CTAHIIUU.

HacocHble cTaHIIMK CUCTEM BOJOOTBEICHHS CO3/1al0T CPABHUTEIBLHO HU3KHUE
Haropsl. [Ipu 3ToM moTepu Hamopa B KOMMYHHMKAILIMSIX HACOCHBIX CTaHUUN
OKa3bIBAIOTCSI COM3MEPHUMBIMHU C TOTEPSIMU HAropa BO BCEM HAOPHOM
TpybomnpoBoze. [loaTomy HeoOXxoaumasi TOUHOCTh pacuera BCeil HACOCHOM
CTaHIIUU TpeOyeT 0co00M THIATENTFHOCTH B ONMPEACIICHUU MOTEPh HANopa B
KOMMYHUKAIIUSIX HACOCHBIX CTaHIMM 3aBHUCAT OT uYucia paboTaronmx
HAaCOCOB.

IIpueMHbIN pe3epByap U aBapuilHbIe BbIILYCKU

[TocTpoenne rpaduka YacOBOTO MPUTOKA W OTKAYKH, PACUYET YaCTOTHI
BKJIFOUEHUS HACOCOB B 3aBUCHUMOCTH OT BMECTUMOCTH MPUEMHOIO
pe3epByapa.

YacToTa BKJIIOYEHHUSI HACOCHBIX arperaToB B T€UeHUE | yaca JomycKaeTcs 10
TpEX NPU PYYHOM YOPABICHUM M 10 NATH MPU aABTOMATHUYECKOM
ynpaieHud. OnbIT 3KCIUTyaTallii HACOCHBIX CTAHIIMN MOKa3bIBAET, UTO MIPHU
MOIIHOCTH  3JieKTpoaBurarenss Boime S50 kBT ¢ aBroMaTuyecKum
YIPABJICHUEM PEKOMEHAYETCS MPUHUMATH He OoJiee TpEX BKIIOYEHUH B Uac.



Cornacao n.8.2.15. CIT 32.13330., BMECTUMOCTh MOJ3EMHOTO pe3epByapa
HAaCOCHOM CTaHUMU CJEAYET ONpENeNaTh B 3aBUCHUMOCTH OT MPUTOKA
CTOYHBIX BOJI, MPOU3BOAUTEIILHOCTH HACOCOB M JOMYCTUMON YacTOTbI
BKJIFOUEHHS 3JIEKTPOOOOPYAOBAaHUS M YCJIOBUH OXJaXIECHHS HACOCHOTO
o0opyaOBaHUSI.

YCTpOWCTBO  aBapuMHOTO  BBITYCKA H  OTKIIOYEHHE  IOJBOJSIIETO
KOJIJIEKTOPA .

Hanuuue aBapuiiHBIX BBIIMYCKOB TO3BOJSIET 3HAYHUTEIBHO YMEHBIIUTH
MOCJEACTBUS MpPEKpalleHuss pabdOThl HACOCHBIX CTaHIM. Bbimycku
YCTpauBalOT U3 ONMKANUIIEro K HACOCHOM CTaHIMU KOJIOAIA TOJIBOJSIIETO
kosutekTopa. OHM CiIy»aT Jij1si cOpoca CTOYHBIX BOJ B OJIMDKAUIITUN BOJIOEM,
OBpar, BOJOCTOK U APYTUE MPHU JJIUTEIbHON OCTAHOBKE HACOCOB BCIIEACTBUE
MPEKPAILCHHUs] TOAA4YM 3JIEKTPOSHEPTUU WIIM MO JAPYruM npuduHaMm. [ns
ATOTO B KOJIOAIE AOKEH OBITh 3aTBOP C JUMCTAHIIMOHHBIM YyIIpaBJIE€HUEM
npuBoAa Uil  OBICTPOrO OTKJIIOYEHHUs KoJuiekTopa. OTiuuue ycThs
aBapUIHOTO BBIMTyCKa MPU cOPOCE B BOJIOEM JOJKHA OBITh HHXKE MEKEHHOTO
FOPU30HTa BOJBI. YCTBEBYIO YacCTh ABAPUHWHOIO BBIMYCKA YCTPAauWBAIOT
OoObIYHO B BuUJE OeperoBoro orojoBka. OTMETKa BEpPXOBBS aBaApPUITHOTO
BBIITyCKA B CMOTPOBOM KOJIOJIIE JOJDKHA OBITh BBIIIE OTMETKH CaMbIX
BBICOKHX BOJI B BOJAOEME I BO3MOXHOCTH CIIyCKa B BOJOEM B 3TO BPEMs
CTOYHOM BOJIBI.

IHomemenust NPUEMHBIX Pe3epBYapoB U COPOYAEPKUBAIOLIH €
yCTpoiicTBa B IPUEMHBIX pe3epByapax

TpeboBaHus K TPOCKTUPOBAHUIO TTOMEIIEHUN MPUEMHBIX PE3EPBYapOB

[Ipuémusbiii pe3epByap MpEACTaBIsET COOOW TOJOBHOE COOpPYKEHUE
KaHAJIU3allMOHHOW HACOCHOW CTaHIMM W TMpEeJHa3HAa4eH Juid Mpuéma
[IEpEKAaYMBAEMON CTOYHOM JKMJIKOCTH M3 CaMOTEUYHBIX KOJUIEKTOPOB.
bnaromapss »ToMy oOecreunBaeTcsi paBHOMEpHas paboTa HacoCOB B
HanOoJiee SKOHOMUYHOM PEXKUME NPH HEPABHOMEPHOM MPUTOKE CTOUYHBIX
BOJ. PaGouuii 00béM MpuEMHOTO pe3epByapa ONpeesieTCs] PeryIUupyromei
BMECTHUMOCTHIO. ['TyOHMHAa B cpeAHel ero yactu J0JKHa ObITh HE MeHee 1,5-
2M, a HauMBBICUIMI pPacyYETHBIM YpPOBEHBb BOJBI B pe3€pByape NPHUHUMAETCS
paBHBIM OTMETKE JIOTKA MOJBOJAILIETO KOJUIEKTOpa. YUTOOBI 3allluTUThH
HAacoCbl OT 3aCOpPEHMs, CTOYHYIO BOAY IIPOINYCKAKOT YEpe3 pELIETKH,
YCTAHOBJICHHBIE HA PACIPEIEINUTENIbHBIX KaHAIAaX P BXOJE CTOYHBIX BOJ B

pesepByap.

Copoyepx’uBarolye yCTpOMCTBa B MPUEMHBIX PE3EPBYapaXx.
B  Hacrosmee BpeMs  pEKOMEHAYIOTCA  PEWETKH  CTYIIEHYaToro
JCKAJIATOPHOIO THUIIA, B KOTOPBIX IIOABMIKHBIEC IIJJACTUHBI C ITIOMOLIBIO



KPUBOUIMITHOTO YCTPOMCTBA TPAHCIIOPTUPYIOT OTOPOCHI C HIKEEXKAlllel Ha
MOCHEAYIONIYI0  CTYNEHHW.  3aJepKaHHble  OTOPOCHI  MPECCYlOT B
FOPU3OHTAIBHBIX MOPIIHEBBIX TMpecc — TpaHcnoprépax tuma [ITI.
AHanornyHble PemETKH BhIMycKaroT ¢upma «ITek» Kamyra mms mumpuHbI
notka 300, 600, 700, 800, 1000, 1500, 1600, 1950 MM, a Takxke rpabebHOTO
tuna (PI'D). ®upma BeilycKaeT Takke TpaHCHOpPTEPHI mHeKoBbie (TIHID),
mrHekoBbie (ITHID) nst mpoOMBIBKY U OT:)KUMa OTOPOCOB.

TpeOoBaHus K YCTPOMCTBY BCACHIBAOUIMX U HANIOPHBIX
TPYOONIPOBOA0OB

BcaceiBaroniyie 1 HamopHble TPyOOIIPOBOJIbI, HAXOASAIIMECS B MOMEIICHUU
MAaIIMHHOTO 3214, BBIIOJIHSAIOT U3 CTAJIbHBIX TPYO.

[Ipy MOHTa)ke BCACHIBAIOIIMX M HANOPHBIX KOMMYHHKAalWA B MAIIMHHOM
3ane crajgbHble TPyObl COENMHAIOT Ha cBapke. DraHIEeBbIE COETUHEHMS
JIENal0T TOJBKO B MECTaX YCTAHOBKM 33JBM)KEK, OOpaTHBIX KJIAllaHOB U
MOHTaXHBIX MaTPyOKOB.

Ha xaHanM3alMmOHHBIX HACOCHBIX CTAHILIMAX BCACBHIBAIOLIME TPYOOIPOBOJIBI,
KaK MpaBUio, NOJBOAAT OTIEIBHO K KaKIOMY HACOCY.

JI1st yMEHBIIEHHS THIPABINYECKOTO COMPOTUBIIEHUS MIPU BXOJE KUIKOCTH
B TpyOONmpoBOJ Ha KOHIIE BCAchIBAIOIIEH TPyObl YCTaHABIMBAIOT
BOPOHKOOOPAa3HOE pacIIupEeHHUE.

Brixong BcaceiBaromiero TpyOonpoBoja B pe3epByap JOKEH ObITh
MUHHUMAJIbHBIM. BcaceiBarommit TpyOOIpOBO COCIIUHAETCA Cc
BCACBIBAIOIIMM MMAaTPYOKOM Hacoca ¢ MOMOIIbI0 KOCOro Mepexo/ia.

[Ipu nanope B TpyOompoBoae Ooinee 30 M Ha OTBOJSALIEM TPYOONPOBOAE
KaXXJ0ro Hacoca MEXJy HAaloOpHbBIM MaTpyOKOM Hacoca M 3aJBMXKKOU
yCTaHaBIMBAIOT OOpATHBIN KIIamaH.

Jnst oOnerueHus — JIeMOHTa)xa  3aJBWKEK,  YCTAHOBJEHHBIX  Ha
TOPU30HTATIBHBIX Y4acTKaxX TPyOONpPOBOJIOB, PEKOMEHAYETCS YCTaHABIMBATh
MOHTa)XHbIe MaTpyOku. HamopHbie OTBOIBI OT HACOCOB MPHUCOCIAUHSIIOT K
OOKOBOIi TOBEPXHOCTH HATTOPHOTO KOJUIEKTOPA IIEJIbITa B MICTIBITY.

BcacpiBatoniie ¥ HamopHble TPyOOIPOBOIBI B TOMEIICHUH HACOCHOU
CTaHI[UU PEKOMEHAYETCS YKIaAbIBATh OTKPHITO HA TOJTY.

[Tpu yknaake TpyOOmpoBoAa Ha MOJYy MAIIMHHOTO 3ajla yCTAHABIIMBAIOT
oetoHHbIE Onopbl BeicoTOM 150 — 200 MM. PaccTosHue Mexy onopamu Ha
NPSIMBIX y4acTKax TPyOOIpOBOJa ONMPENENsOT pacy€éToOM U MPUHUMAIOT HE
oosee 3 M.

Ha BcaceiBatomux ¥ HamoOpHBIX TPyOONpPOBOAAX KaHAIM3ALUOHHBIX
HACOCHBIX CTaHI[M! YCTaHABIMBAIOT BOAOIPOBOIHBIE 3a]IBUKKH.



HacocHble cTAHUUM A/ MIEPeKAYUBAHUA J0KACBBIX BOJ.
TpeOoBaHus K yCTPOMCTBY U Pa3MEHICHUI0 HACOCHBIX YCTAHOBOK
U HACOCHBIX CTAHLUN HA CTAHUMAX OYUCTKH CTOYHBIX BO.

Cornacao CIT 32.13330.2012 n.8.2.1., mpou3BOAUTEIHLHOCTh HACOCHBIX
CTaHIUI TEePEKAYKH JOXKIACBBIX BOJ HEOOXOIUMO MPUHUMATh C YIETOM HE
3aTOIUISIEMOCTH TOHUXEHHBIX TEPPUTOPUN MPU YCTAHOBJICHHOM IEPUOJIE
OJIHOKPATHOTO TEPEeTOIHEHUs CETH, PEryJIUPOBAHMUS CTOKA U JOMYyCTUMOTO
nepuoaa OTKAYKH.

[Tpu nepexkaynBaHuU JT0KIEBBIX BOJ OOJBIIOE 3HAYEHUE UMEET MPABUIIBHOE
OINPEIENICHUE PErYIUPYIOIEH BMECTUMOCTH PETYIUPYIOLIUX PE3EPBYapPOB.
[Tputox arMocepHbIX BOJA PETYIUPYETCS BPEMEHHBIM COpPOCOM 4YacTH
NUKOBBIX pAacxoJOB B pe3epByap WIM B TNpyIbl — HAKOIUTENH,
OIIOPOKHSAEMBIE BO BPEMS U IOCIIE IPEKPALLECHHS TOXKIS.

Tak kak peryaupyromuM MOPUEMHBIM PE3€PBYAPOM SBISIETCA MPYJ WA
Ipyro  pesepByap, TO B  IIOMEIICHUM  HACOCHOW  CTAHUUHU
MPEyCMATPUBAETCA YCTPOMCTBO TOJBKO MAIIMHHOTO 3aJ1a JUISl pa3MEICHUs
BCAChIBAIOIIUX BOPOHOK HAcOCOB. J[ns 3allMTBl HACOCHBIX arperaroB OT
KPYIIHBIX 3arpsi3HEHUN, NOCTYNAKLIMX B JIOXKJIECBYIO KaHAJIW3aLUHMOHHYIO
CETh C MOTOKAMM JIOXKJEBBIX WJIM TAJIbIX BOJ, PEKOMEHYETCS Ha BXOJIHBIX
OKHAX AaBaHKaMep YCTAHABIMBATH COPOYIEPKUBAIOIIAE PEWETKU C
npo3opamu 50 MM, KOTOpPbIE MPUMEHSIOT JJIsI MEPEKPHITUS BXOJIHBIX OKOH
BOJIONIPUEMHHUKA.

[Tpu BBIOOpE HACOCHOTO OOOPYIOBAaHUS CIEAYET CTPEMHTHCS K YCTaHOBKE
MUHHUMAJIBHOTO YKciia pabounx HacocoB. OOBIYHO MPUTOK JOXKJIEBBIX BOJ K
HACOCHOM CTAaHIIMHM BECbMa 3HAYUTENICH, a TpeOyeMblil Harmop HebobIIoi. B
CUJIy OTHUX OOCTOATEIbCTB HA HACOCHBIX CTAHIUSAX PEKOMEHIYETCS
YCTaHABJIMBATh OCEBBIE WJIM KPYIIHBIC BOJIONPOBOJHBIE HACOCHI U TOJBKO
IO/ 3AJIUB.

TpeGoBaHusT K YCTPOWCTBY W pPa3MEIICHUIO HACOCHBIX YCTAHOBOK U
HACOCHBIX CTAaHLIMM HA CTAHIUAX OYUCTKHA CTOYHBIX BOI.

HacocHble cTanniuu B COCTaBe COOPYKEHUM OUYUCTKA CTOYHOM KUJIKOCTH U
0o0paboTku ocanka. Takke CTAaHIMU CIYKAT JJIs TIepeKaurBaHUs Ocajika U3
MICPBUYHBIX OTCTOMHMKOB B METAHTCHKH, COpPOKEHHOIO oOcajaka U3
METAaHTEHKOB Ha COOpPYXEHHUs 1Mo o0paboTke ocajuka, YMIOTHEHHOTO
AKTUBHOTO WJIa U3 BTOPUYHBIX OTCTOMHHMKOB B PErE€HEPATOP AKTUBHOTO HJIa
WA B a3POTEHKH, MECKA U3 MECKOJOBOK.

B 3aBUCMMOCTM OT BBICOTHOTO PACIOJIOKECHUS WJIOBBIX ILIONIAJOK
COPOYKEHHBIN 0CATIOK U3 METAHTEHKOB MOYKHO BBITTYCKAaTh CAMOTEKOM.



Ha cTaHumsIX OYHMCTKHU CTOYHBIX BOJ HEOOIBIIONW MPOMYCKHON CITOCOOHOCTH
HE Bcerja TpeOyeTcs TMOCTPOWKA CaMOCTOSITEIBHBIX 3MaHUNA HACOCHBIX
CTAaHLMW, HACOCHBIE YCTAHOBKM pa3MELIAIOT B KaMepax YIpaBJICHUS
MIEPBUYHBIX OTCTOMHUKOB.

HacocHble arperaThl sl NEepeKayMBaHHUS AKTUBHOTO M HW30BITOYHOTO
aKTUBHOT'O WJIA, KAK MTPABUJIO, YCTAHABIIMBAIOT B OJJHOM 3/IaHUHU.

Ilepekauka cbIPOro U COPOKEHHOT0 0CAIKOB, AKTUBHOI'0 WJIA,
H30bITOYHOI'0 AKTHBHOI'0 MJIA, MecKa. Pacuér cucreM mo
nepeKavkKke 0CaJAK0OB HA OYUCTHBIX COOPYKEHHUAX

HepeKaqKa CBIPOTO U C6pO}KeHHOFO 0CaJJKOB, aKTUBHOI'O HJIA, M30BITOYHOTO
AKTHUBHOI'O HNJa, IICCKa

Ha Bcex craHmmsx 1O NEPEeKauYnBAHUIO OCAJKA HACOCHI  CJIEAYET
yCTaHaBJIMBaTh MoJ 3aiuB. Kpome TOro, HeEoOXOAUMO MPEayCMOTPETh
[oJIa4yy YMCTOM BOJBI M3 BOJOEMA IS TMEPUOJUYECKOM IMPOMBIBKU
pe3epByapoB, HACOCHOW YCTAaHOBKU U HAIIOPHBIX TPYOOIPOBO/IOB.

Ha HacoCHBIX CTAaHIMAX [T NEPEKAYMBAHUS AKTUBHOTO WJIAa PEKOMEHIYETCSA
pe3epByapbl 3aKpBITOTO MOJA3EMHOIO THUIIA OTIEIBHO CTOAIUMUA WU
COBMEIIEHHBIMU.

HacocHble cTaHIIMM, NEpPEeKayMBAIOIIME CBEXUW OCATOK M3 MEPBUYHBIX
OTCTOMHUKOB B METAaHTEHKH WJIM B JAPYTHUE COOPYKEHHUsT 00pabOTKHU Ocajka,
YCTPAauBaKOT B BUJE HACOCHBIX YCTAHOBOK, a TAKKE OTIECIbHBIX HACOCHBIX
CTaHIIUH.

Pacuér cuctem no nepekayke 0CaIKOB Ha OUHCTHBIX COOPYKEHHSIX

OO0bEéM ocangka, OCaXIaeMOro B TEPBUYHBIX OTCTOMHHMKAX, U OOBEM
M30BITOYHOTO AKTUBHOTO MJIa TMPUHUMAIOT IO MPOEKTY CTAHIMH OYHCTKH
CTOYHBIX BOJI.

[Ipu OTCYTCTBUM ATUX JAaHHBIX JJII OPUEHTHUPOBAHHOTO pacuéTa HACOCHOM
CTAHIIUM OMPEACIISIIOT: 00bEM Ocajika B TMEPBUYHBIX OTCTOMHHUKAX — TIO
3 PekTy OCBETIICHUS] CTOYHOM >KUIKOCTH UM HOPME CYXOro BeIecTBa Ha
OJTHOTO JKUTEJS B CYTKH, BJIQKHOCTb OCajKa MOXKHO MPHUHATH 95%; 00bEM
M30BITOYHOrO AKTHBHOIO HJIA — B 3aBUCUMOCTH OT CTEIEHH OYHMCTKH
CTOYHOM YKUJIKOCTH U €T0 BIIAXKHOCTH.



TexHos0rn4YecKkue 0COOEHHOCTH 00PAIIIEHUS 0CAJKOB HA
OYHCTHBIX COOPYxkeHUusAX. KOHCTpynpoBaHue HACOCHBIX CTAHIIMI
JJISL COOPYKEHUN OYUCTKH CTOYHBIX BOJ

TexHomornyecknue OCOOCHHOCTH OOpalieHuss OCagKOB Ha OYHCTHBIX
COOPYKEHUSX.

Ha cTaHIMsaX OYHMCTKM CTOYHBIX BOJ MPOIMYCKHOW CIIOCOOHOCTBIO MO BOAE
10 50000 pexkoMeHIyeTCsl BBITPYXKaTh OCAI0K U3 IEPBUYHBIX OTCTOMHUKOB
OJWH pPa3 B CMEHY, MOOYEPENHO M3 KaXJIOro OTCTOMHMKA. BMecTUMOCTh
MPUEMHOIO pe3epByapa HACOCHOM CTAHUWM, NEPEKAYMBAIOIICH CBEXKUU
0CaJi0K, OIpENesAoT Mo O00BbEMY OCaJKa, BBIXOAIIETO W3 KaxJa0ro
IIEPBUYHOIO0 OTCTOWHMKA 3a OJUH BBITYCK. KpoMe Toro, cienyer yuauThiBaTh
BO3MOKHOCTb HCIIOJIb30BAHUs pe3epByapa Kak JO3UPYIOLIETO YCTPONCTBA
IUISL 3arpy3KH METAaHTEHKOB M HAKOIIUTEJIA BOJBI JUIsl IIPOMBIBKM HAIIOPHBIX
TpyOONPOBOJOB HWJIONPOBOAOB. MuUHUMAaNbHAsi BMECTUMOCTh MPUEMHOTO
pe3epByapa IIpU IIepeKadyke oOcajka 3a IpeAcsbl OYUCTHOM CTAaHIUHU
npuHUMaeTcss u3 pacu€éra 15 — MHUHYTHOM HeNpephIBHOW padOThI
HauOONBIIEr0  HAcoCa, YCTAHOBJIEHHONO HAa  HACOCHOM  CTaHIUH.
BmectumocTh perynupyromeid €MKOCTH MOXET ObITh yMEHbIIEHa IpU
HEMPEPBIBHOM BBITPY3KE 0CAJIKa U3 NEPBUYHOTO OTCTOMHUKA U OTKAYNBAHUS
€ro HacoCamH.

KoHcTpynpoBaHnue HaCOCHBIX CTaHIMM JJII COOPYKEHHH OYMCTKU CTOYHBIX
BOJI

[IpuémHBIN pe3epByap, 3aNpPOCKTUPOBAHHBIM KaK JO3UPYHOIIas EMKOCTD,
COCTOMT W3 JBYX OTIEJICHUH, COEAMHEHHBIX MPOMYCKHOM TpyOoil C
YCTAHOBJICHHOW Ha HEW 3aJBMKKOM. YKIOH Uil pe3epByapa K MPUIMKY
npunuMarot He meree 0,15 —0,2.

Jns mpenoTBpallleHust OCAKICHUS M YIUIOTHEHHs OcCajka B pe3epByape
HEOOXOJMMO  TPEAyCMOTPETh MepeMelIMBaHhe  Ocajka, a  Takke
3alpOEKTUPOBATh MOABOASLIYI0 CETh I IPOMBIBAHMS pe3epByapa H
TpyOOTpoBO0B. TpyOOIPOBOIBI TPOMBIBAIOT OCBETIAEHHOW CTOYHON BOJIOM
WJIU KUJKOCTBIO U3 MOBEPXHOCTHOTO BOJTOEMA.
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Beenenue

HacocHble cTaHIMM SBISIOTCS BaXKHBIM 3JIEMEHTOM CHCTEM BOJOCHAO0XKEHUS U BOJOOTBEICHHSL.
HIMeHHO uepe3 HUX KHUJKOCTU COOOIIAETCS SHEPrHsl, He0OX0AUMas JUIsl TOAHATHS €€ Ha
0O0JIBIIYIO BBICOTY MM TPAHCIIOPTHUPOBAHUS HA 3HAUUTENbHbIE paccTosAHUA. HacocHble cTraHIuu
NPECTaBISIIOT COOO0M CII0KHBIN KOMIUIEKC COOPYKEHH U 000pynoBanus. [IpaBuibHbII BEIOOD
TEXHUKO-D)KOHOMUYECKUX IIaPaAMETPOB 3TOT0 KOMIIJIEKCA BO MHOT'OM OIIPEAEIAET HAJECKHOCTh U
HKOHOMHUECKYIO 3 (PEKTUBHOCTH MOAAYH UIH OTBEJCHUS BOJIBI.

B nannoit KypcoBoii paboTe Mo HCXOJHBIM JaHHBIM HEOOXOMMO 3aIPOCKTHUPOBATH
KaHAJIM3alMOHHYIO HACOCHYIO CTAHIIMIO, @ TAK)KE PACCUUTATh U 110100paTh HEOOX0IUMOE
000py10BaHUE, KOTOPOE BKJIIOYAET B C€0s1 HACOCHBIE arperarbl, peIeTKH, 3aTBOPbI, KAHAJbI,
TpyOONPOBO/IbI, PA3IMYHOIO BUAA COeAUHEHUs TpYyO U T.1. [Ipnuem He0oOX0MMO BBIOMpATh
00opy0BaHuE, HAUMEHEE SHEPro3aTpaTHOE U HauboJiee SKOHOMUYECKHU BhIroJHOE. /11 3TOM
1eJIM He0OXO0JMMO IIPOBEPUTH HECKOJIBKO BAPUAHTOB U BEIOpAaTh HanOoJiee BHITOIHBIN C
TEXHUKO-IKOHOMHUYECKOM TOUKH 3PEHHUS.




1. Pacuer NMPOU3BOAUTECIBHOCTH HACOCHOI CTAHIIMH OBITOBBIX CTOUHBIX BOJ

[TpUTOK CTOUHBIX BOJA K HACOCHOM CTAaHIIMM 10 YacaM CYTOK HepaBHOMEpHBIN. I'paduk npuroka
TOPOJACKHMX CTOYHBIX BOJI B pe3epByap IO 4acaM CyTOK IPUHUMAIOT B 3aBUCUMOCTH OT OOLIEro
K03 puLIreHTa HEPAaBHOMEPHOCTH, KOTOPBIH ONPENEISIOT B 3aBUCUMOCTH OT PacxXo0/la CTOUYHBIX
BOJI Ha MTOCJIEIHEM YJacTKe Tepesl HAaCOCHOM craHiuel. B Tabnuue 1 mpuBeneHo npumepHoe
pacrpe/ieIeH e Pacxoia CTOYHBIX BOJI 10 9acaM CYTOK TpH cpeHeM pacxoze 14 000 m%/cyr n
K023 (ppuLreHTe HePaBHOMEPHOCTH paBHBIM 1,35.

Taﬁ.lmua 1. Onpeuene}me pacxoa0B CTOYHBIX BOJ IO YacaM CYTOK

Yachl CyTOK Yacosoii I‘IaCOBO%
pacxon, % pacxon, M /4
1 2 3
0-1 1,85 259
1-2 1,85 259
2-3 1,85 259
3-4 1,85 259
4-5 1,85 259
>0 4.8 672
6-7 5 700
/-8 5 700
8-9 5,65 791
9-10 5,65 791
10-11 5,65 791
11-12 5,25 735
12-13 5 700
13-14 5,25 735
14-15 5,65 791
15-16 5,65 791
16-17 5,65 791
17-18 4,85 679
18-19 485 679
19-20 485 679
20-21 4,85 679
21-22 3,45 483
22-23 1,85 259
23-24 1,85 259
Hroro: 100 14000

ITo nanubiM Tabauusl 1 crpoum rpaduk (puc. 1).
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Yacsl cymok

Pucynok 1. I'padpuk npuToKa 1 0TKAYKH CTOYHBIX BOJL

[Ipon3BoaNUTEIBHOCTH HACOCHOM CTAHIIMU JAOJIKHA OBITh PaBHA BEIMYMHE OTKAYKH
MaKCHUMaJIbHOT'O IIPUTOKA CTOYHBIX BOJI MJIM HECKOJIBKO €€ MpeBocxoauTh. C rpaduka BUAHO,
YTO MaKCUMAaJIbHBIN IPUTOK cocTaBiseT 791 M/,

B ocranbnoe BpEM: Iogava HACOCHOH CTaHIIMH HUXKC U CTOKH OTKA4YMWBAIKOTCA HC BCCMU, a
TOJIBKO YaCThIO YCTAaHOBJICHHBIX HACOCOB. Hacocsr MOTYT ITIOJIHOCTBIO OTKIIOYATHCA HaA
HEKOTOPOC BPEMs, B TCUCHNUE KOTOPOT'0 CTOKH HAKAIIJIMBAIOTCA B IPUEMHOM PE3CPBYyapeE.
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2. Bb100p Mapku pado4ux arperaToB

[Tpu MakcuManbsHOM NPUOIMKEHUH rpaduka pexrma paboThl HACOCOB K IpaUKy MPUTOKA
CTOYHBIX BOJ OYZET MoJIydeHa MUHUMAaJIbHAsi BMECTUMOCTb IPUEMHOTO pe3epByapa HaCOCHOU
CTaHLIUU U, KaK CJIEJCTBUE, MOTPEOYIOTCS MEHBIIINE KAaUTAIbHbIE 3aTPaThl HA CTPOUTEIBCTBO
HAcoCHOH ctaniuu. [Ipu 3ToM MakcuMalibHOE TPUOJIMIKEHNE PEKUMA OTKAYKH K PEXKUMY
IPUTOKA MOKET OBITh OOECTIeYeHa MPU YCTAHOBKE OOJIBIIIOTO KOJIMYECTBA pabovnX HACOCOB, YTO
YBEJIMUUBAET B CBOIO 0YEPEb CTOUMOCTD IKCILTyaTalluy 10A00HONH HACOCHOM CTaHIUU.
[ToaTomy cyiiecTByeT HeOOXOIMMOCTh MTOMCKA TAKOTO PEIICHHUS, YTOObI COYETAIUCH MaJlble
KaluTalbHbIE 3aTPAThl HA CTPOUTEIHCTBO HACOCHOM CTAHIIUH U MPUOIMKEHHBIE K
MUHUMAJIbHBIM JKCIUTyaTallUOHHBIE 3aTpaThl MpU paboTe HACOCHBIX arperaTtoB 0e3 yiiepoa
HAJIEKHOCTH pabOThl HACOCHOH CTaHUUU. PallioHaNbHBIM pEelICHUEM SBIIIETCS BOZMOKHOCTh
BbIOOPA HAUMEHBIIIETO YUCIIa HACOCOB MPU OOJbIIEH X MOITHOCTH. OOBIYHO MPUHUMAIOT 2-3
HACOCHBIX arperara.

Ananu3upys rpaduk (puc. 1) ¢ ydeToM mosie3HON MPOU3BOAUTEIHLHOCTH, MPUHUMAEM 2 HAacoca.
TpeOyemas moiaua Kaxk10ro Hacoca ¢ Y4eTOM CHIDKCHUS TPOU3BOTUTEIILHOCTH ITPH
napajuIeJIbHOM pEXUME pabOThl HACOCOB COCTABUT:

11-q,
Qo ===t [ ®

rae 1,1 — koaddunmeHT cHIKeHus oJauu MPH MapaiebHO paboTe ABYX HACOCHBIX
arperaTos;

Ow — MAaKCHMAJIBHO YaCOBOM IIPUTOK CTOYHBIX BOX, M /4;

N — YHUCII0 HACOCHBIX arperaros;

11,1791

Q. =435 u

Bei6upaem Hacocsl mapku CM 250-200-400a/6

rae CM — cTOYHO-MAaCCHEII;
250 — ycIIOBHBIN IUaMETp BXOJHOTO MaTpyoOka (Mm);
200 — yciioBHBIN 1HaMeTp HAllOPHOIO NaTpyoka (Mm);
400 — ycnoBHBIHM quameTp padouero koieca (Mm);
a — mepBas o0Touka pabodero komueca (6 —BTopasi 00TOUKA P.K.);
6 — o6o3HaueHue yacToThl BpameHus 960 o6/mun (4 —1450 06/muH, 2 —2900 06/MuH.);
TMomaua 510 m*/u;
Hamnop 22 m.B.cT;
Pazmepsnr 2370x800x1150 mwm;
Macca 1170 xT;
Mormraocts 55 x 1000 kBt X 06/MuH;
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Pucynok 3. Pa3pe3 HacocHoro arperara
1 — kopmyc Hacoca; 2 — mepexogHoi naTpyook; 3 — daaHer KpoHIITeHHa; 4 — KPBIIIKa
callbHUKa; 5 — pabouee koneco; 6 — o0TekaTens; 7 — raiika; 8§ — mmuibka; 9 — raiika;

10 — mmmineka; 11 — canbHUKOBasg HaOuBKa; 12 — Kopiyc ymioTHeHus; 13 - Ban

2.1. Bo10op pe3epBHBIX arperaTros

Cornacno CII s HC | kareropun HaJexXHOCTH (TPOU3BOAUTENBHOCTH cBbime 40 000 M3/CYT)
YHUCJIO PE3EpPBHBIX arperaToB IMpH YHUCIE PabOYMX COCTABISIET COOTBETCTBEHHO: IMpPHU YHUCIE
pabouux 1-2 — 1 u 1 Ha cknane; npu yucie padounx 3 u Gonbiie — 2. nsg HC Il xareropun
HaJIe’KHOCTH COOTBETCTBEHHO: NpH yKcie padounx 1-2 — 1 pesepBHBIN; pu yucie padbouux 3 u
0oJbIIe — 2 pe3epBHBIX.

B namewm ciyuae HC |l kareropun HanexHoctu. [lpyHuMaeM K ycTaHOBKe 2 pabO4YMX HACOCHBIX
arperara u 1 pe3epBHBIiL.




3. Onpenesenne pacueTHOT0 HATIOPA HACOCHOW CTAHIIUH

ITomubrit Harop HACOCHOM CTaHI WU ITPpHU IMMoAa4Y€ CTOYHBIX BOJ Ha OYHUCTHBIC COOPYIKCHUSA
OmnpeacIsIETCA COrjiaCHO pucC. 4.

ha+th+haa/
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PI/IcyHOK 4. Cxema K ONMpPEACTCHUIO PACYETHOI'0 HAIMOpa HACOCOB CTAHIMUA BOAOOTBECACHUA

H=H_ +h, +h, +h,+h +h_, u (2)
rae H — tpeOyemblii Harlop HacOCOB, M;

H¢; — cratnyeckuil Harmop HacoOCOB, PABHBIN Pa3HUIIE OTMETOK MaKCHUMAJIbHOTO YPOBHS BOJbI
B IIPUEMHOM KaMepe OYUCTHOM CTaHIIMU U PACUE€THOTO YPOBHS CTOYHBIX BOJ B IPUEMHOM
pe3epByape HaCOCHOW CTaHIUH, M;

hy. — IOTepH Hamopa BO BCACBHIBAIOIIMX TPYOOIIPOBOIAX, M;

hyc — moTepu Hamopa BO BHYTPEHHUX KOMMYHHKAIIUSX HACOCHOW CTaHIIUH, TIPUHUMACMBbIC
paBHBIMU 2,5 M;

hs; — moTepu Hamopa B BojjoMepe, MPUHUMAaeMbIe PaBHBIMU 1,5 M;

h, — moTepu Hamopa B HapyYKHBIX HAITOPHBIX TPYOOIIPOBOAAX, M;

Nysx — TOTEpH HaMOpa Ha M3JIMB B IPUEMHYIO KaMepy OYHCTHBIX COOPY)KECHHI, IPHHUMAaEeMbIe
paBHbIMHU 0,5 M.




4. Pacuer 1mamMeTpoB TPYOONIPOBOJAOB U NOTEPb HANOPA B HUX

I[J'ISI OIIPECACIICHUS ITIOTEPh HAITOpa BO BCACBIBAIOIIWX W HAIIOPHBIX TPY6OHpOBO,I[aX HCO6XO,Z[I/IMO

3HATh UX JuaMeTpsl. BeackiBaronue TpyoOnpoBoibl MOBOIAT OTAEIBHO CBOM K KQXJIOMY
HacocCy, IIPU 3TOM JIMaMeTpP PacCUMTHIBAETCS HA MPOU3BOAUTEILHOCTD 1-ro Hacoca.

[Tpu 2-x mapasuiensHO pabodnx Hacocax pacxo, IPOXOISIINNA M0 OAHOMY TPyOOTIpOBOaY,
COCTaBHUT:

g, = 2uc =%z396M3/q=0,11M3/c

o2

JlnameTp BCACBIBAIOIIETO U HATIOPHOTO TPYOOIIPOBO/Ia HA3HAYAOT IO CKOPOCTHU ABUKCHHUS
CTOYHBIX BOJI B HUX 110 opmyJie:

3)

e V — CKOPOCTh ABHKECHUSI CTOYHBIX BOJ BO BCACBIBAOIIEM MJIM HAIIOPHOM pr6onp0BoL[e, Mm/c.

Jlyist onipeiesieHrs CKOPOCTEH BOCIIOJIb3yeMCsl CIIPABOYHON TabuIeit 2.

Tadiauua 2. PekoMeHnayemMble CKOPOCTH ABHKEHHS OBITOBBIX CTOYHBIX BOJ BO
BHYTPHCTAHIIMOHHBIX M HAPYKHBIX TPYOONPOBOIaX

Jlnaverp CKOpOCTh CTOYHBIX BOJI B TPYOOIIPOBOIAX, M/C
HaIlOPHBIX
TpyObl, MM | BCACBIBAIOIIUX
BHYTPUCTAHIIMOHHBIX | HAPY>KHBIX
Jo 250 1,0 1,0-2,0 1,0-15
300-800 10-15 1,0-3,0 1,0-2,0
900-1200 1,15-20 1,15-4,0 1,15-3,0

d = 201 4 305 4 ~300 suu
314.15

d = |20 574 1~ 400
314-1,0

Jlst onpenienienrs moTeph Haropa BO BCACBIBAIOIIMX TPYOOMPOBOAAX BOCIIOIB3YEMCS
dbopmyIoii:

h,=115-S, 1 -0, m

rze Sp — y/eapbHOe CONMPOTHUBIICHHE TPYO B 3aBUCHMOCTH OT MaTepHasa U3rOTOBICHUS;
| — TMHA BcackIBaloIero TpyoomnpoBoia, M;

h, =1,15-0,6619-2-0,11> = 0,02

(4)




Jnist ornipeniesieHust MoTeph HAopa B HAPY)KHBIX HAIIOPHBIX TPYOOIIPOBOIAX BOCIIONb3YEMCS
aHAJIOTUYHOUN (POPMYIION:

h, =11-S,-1, -0, m (5)
rae |y, — AmrHa Hapy)KHOTO HAIMOPHOTO TPYyOONpPOBOIa, M;
h, =1,1-0,1483-2500-0,11* = 4,94 u
Tak kak moTepu Hamopa B HAMOPHBIX TPYOOIIPOBOIAX MOIYYAIOTCS CIMILIKOM OOJIbIINE, TO

YBEJIMYHMM AuamMeTp TpyoornpoBooB Ha 1 coprameHt. d; = 500 mm. [Ipu Takom nuamerpe
IIOTEPU HAIOpa COCTaBAT:

h, =1,1-0,04692-2500-0,11* =1,56 m

[Toctpoum rpaduk XapakTEpUCTUKH MAPAJUICITBLHOM PabOTHI HACOCOB Ha TpyOompoBoax (puc. 3)
J1J1s 3TOTO MPEXKIE 3aM0JIHUM TaOIuILy 3.

Tabauua 3. Pacuers! 1/ nocrpoenus xapakrepucruku Q — H Tpy6onpoBoioB
KaHAJIM3AMHOHHOA HACOCHOH CTAHIMH

OtnocurenbHbIi pacxo (Que’/Quc)
0 025 | 05 | 0,75 1 1,2 1,5
Pacxon Q. Mg
0 | 198 | 396 | 593 | 791 | 949 | 1187

JIBa HAITOPHBIX BOA0OBOAA (BHEIIHNX )

Ne n/m | 3HaueHus moreph Haropa, M

1 Her 16,5 | 16,5 | 165 | 16,5 | 165 | 16,5 | 16,5
2 hac 0 [0,001]0,005]0,011| 0,02 |0,029 | 0,045
3 N 0 [016 ] 063|141 | 25 | 36 | 563
4 Mo o | 01 |038]084]| 15 | 216 | 338
5 h, o | 01 |039]088]| 156|225 |351
6 N 0o [003]013]028| 05 |072] 113
7 | H=()+(2)+(3)+(4)+()+(6) | 16,5 | 16,89 | 18,04 | 19,92 | 22,58 | 25,26 | 30,2
ABaDI/IH. Pa60TaeT 1 HaHODHBIﬁ TDV6OHDOBOI[
8 4h,, 0 | 04 | 156352624 90 |14,04
9 | Ha=(1)+(2)+(3)+(4)+(6)+(8) | 16,5 | 17,19 | 19,21 | 22,56 | 27,26 | 32,01 | 40,73




5. IlpuemMHbIii pe3epByap U ero 000py10BaHue

[TpuemHbIil pe3epByap npeacTaBisieT co00il peryanupyronryt0 eMKOCTh, KOTOPas O3BOJISIET
o0ecnevnTh MPOJOJKUTEIBHYIO pABHOMEPHYIO pa0OTy HACOCOB B Han0oJiee IKOHOMUYHOM
peKHUMe TIPH HEPAaBHOMEPHOM MPUTOKE CTOYHBIX BOJI. Hacockl aBTOMaTHYeCKH BKIIFOYAIOTCS U
OTKJIFOYAIOTCS TIPH IOCTHKEHUHN YPOBHEM BOJIBI B pe3epBYyape ONpeeIieHHBIX OTMETOK.
Hanpumep, B HauaJIbHBIE MOMEHT BpeMEHU pabOThl HACOCHOM CTaHIIMU pe3epByap IMyCT, HACOCHI
— oTkiroueHsl. [locTynaromue U3 KoJUIEKTOpa CTOKM aKKyMYyJIUpPYIOTCs B pesepByape. [Ipu
3aIll0JIHEHUU pe3epByapa 10 ypoBHs, o0o3HaueHHoro |, Bkiatoyaercs 1 nacoc. Ecnu ero nonaya
0oJbIIIEe pacxo/ia MOCTYMAIOIINX CTOKOB, YPOBEHb B pe3epByape OyAeT CHUXKAThCA U IIPU
nocTrkeHnH ypoBHs |’ Hacoc oTkimrounTes. Ecnu mojgada Hacoca MeHbIIe pacxoia
MOCTYMAIOIIMX CTOKOB, YPOBEHb B pe3epByape OyIeT MOBBIIATHCS, U IPH TIOCTHKEHUU YPOBHS
Il BKITFOUMTCS HAcOC 2, OTKIIIOUYEHHUE KOTOPOTO IMPOU30MICT MpU CHIKEeHUU ypoBHS 110 |1° 1 Tak
Janee.

Oco nacoca

flon mawunno2
\ Jara

15d | d
(35-4)d

PI/IcyHOK 5. Cxema BBICOTHOI'O PACIIOJOKCHUA HACOCOB B HACOCHOI CTaHIIMH
BOJ0OTBECACHUSA

MuHMMalIbHAsE BMECTUMOCTB IPUEMHOTO pe3epByapa J0KHA IPUHUMAThCS HE MEHEe
MaKCUMAaJIbHOM IM0JJa4¥ OJJHOTO U3 HACOCOB B TEUEHHUE 5 MUHYT, YTO COOTBETCTBYET
BKJIIOUEHUSIM Hacoca He 0oJiee Tpex pa3 B yac.

O0Bem TpreMHOTO pe3epByapa HaieM rpaduuecku, mocTpouB rpadux (puc. 6).

I'padmyecku Ha HHTErpaIbHOM IpaKe paBHOMEPHBIN MIPUTOK N300paxaeTcs B BUJIe IPSIMOM
(3), TaHreHC yria HaKJIOHa KOTOPOM MpomnopioHaneH yacoBomy nputoky (1). [Togauy nacocos
BBIOMPAIOT PaBHOW MaKCUMAITbHOMY YaCOBOMY IPUTOKY, TOITOMY B YaC MaKCUMAIILHOTO
BOJIOOTBE/ICHUS Tpa(pUKK MPUTOKA U OTKAYKH COBMAMAIOT. [Ipy yMEHBIIICHUH TIPUTOKA
HACTYyIaeT MOMEHT, KOTJla pe3epByap OMOPOXKHAETCA U HACOC OTKIIIOYArOT (TOUkH al u a2).
[Tocne oTkitoueHus Hacoca rpaduk OTKauKyd UMeeT BUJ PSIMOil (4), mapauienbHOi ocH
abcrucc. Pa3HoCTh OpAMHAT KPUBOM MPUTOKA U OTKAYKU COOTBETCTBYET 00BEMY JKUIKOCTHU B
pe3epByape B JaHHBIII MOMEHT BpeMeHH. B MOMEHT MakCHMaJIbHO JOITYCTUMOTO 3aIIOJTHEHUS
pe3epByapa HacoC BKJIKOYAIOT, U IIPOLIECC IIOBTOPSAETCS CHOBA.
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PucyHnoxk 6. I'paduxk 15 onpenesieHus 00bemMa NpUEeMHOI0 pe3epByapa HACOCHON CTAHIUH
U3 rpaduka cnexyet, yTo 00beM IPUEMHOTO pe3epByapa AOKEH COCTABIATh HE MeHee 7 M.

Pa3mepsl npueMHOro pe3epByapa B MJIaHE Ha3HAYAIOT OOBIYHO TMOCIIE Pa3padOTKU CXEMbI U
OmpeieNICHUsI pa3MEepPOB MAIIMHHOTO 3ajia. BMecTUMOCTB pe3epByapa OnpeaeisitoT
npuOIMKEHHO KaK MPOU3BEICHUE IUIOMIAIN Ha IIyOUHY pe3epByapa, KOTOPYIO IPUHUMAIOT B
npenenax 1,5 - 2,5 m.

[IpusMKH y BCachIBalOUINX TPYO yCTPAUBAIOTCS VISl TOTO, YTOOBI MOXKHO OBLTO MaKCHMAJIbHO
UCIIOJIb30BATh PETYJIMPYIONIYI0O BMECTUMOCTh IPUEMHOTO pe3epByapa. Ilpu Gomnpmmx pazmepax
NPUSMKOB B HUX OYZIET OCTAaBaThCsl MHOTO HE OTKaY€HHBIX CTOKOB, & MaJIble CKOPOCTH MTPUBEAYT
K OTJIOKEHHIO 0CaJIKa; TIPH MAJIBIX pa3Mepax — YBEIUYNBAIOTCS THAPABIMUECKHE
CONPOTHUBIICHUS HA MOJIXO0/IE KUIKOCTH K BCAChIBAIOIIUM TpyOam. PexoMeHryemble pa3mepsl
npuBeIeHBI Ha puc. 5: TiyouHa — 2d (d — quameTp BecachIBarolei TpyOb), IIMPHHA 11O JIHY —
(3,5...4)d. HakyioH cTEHKH CO CTOPOHBI pe3epByapa - 60°.

1o pe3epByapa ycTpauBaercs ¢ ykiioHoM He MeHee (0,1 B CTOpOHY MPUSMKOB BCACHIBAIOIINX
TpyO.

B npusmMke y BcachiBaronux TpyOo HepaOOTaroUMX HACOCOB BO3MOXKHO BhINaJeHUE ocaaka. J{is
MOJJIEp>KaHUS BCEX HACOCOB B IIOCTOSTHHOM MOTOBHOCTH K 3aITyCKY, K BcachIBarolleil Tpyoe
Ka)KJ0ro Hacoca MOJIBOAST TpyOOIpoBOIbI ISl B3BMYyUHBaHUA ocajika. Boxa B cuctemy
B3MY4HMBaHUs 3a0MpaeTcsi OT HAIOPHBIX JIMHUN OCHOBHBIX HacocoB. 11 Toro, yToObI yepes
CUCTEMY B3MYYHBAHHS MOXHO OBIJIO OMIOPOKHATH TPYOOIPOBOIBI PU PEMOHTE, TPYObI
CHCTEMBbI B3MYUHBAHUS JIOJKHBI OBITH TOJKIIOUEHBI K KQKIOMY HallOPHOMY BOJIOBOJY U
000py10BaHbI 3aABMKKaMHU. J(nameTp TpyOOIpoBOI0B B3MyUHBaHUs IpUHUMaeTcs: He MeHee 50
MM. B3MmyunBaHue ocazika MOXXHO IPOU3BOJUTH 110 BCEMY NIEPUMETPY IPUEMHOIO Pe3EpBYyapa.




B cranmmsax BogooTBeACHUS CTOKH Mepe MonaJaHueM B HaCOChI JOJIKHBI IPONTH uepe3
CIIELUATIbHBIE COPOYIEPKUBAIOIIME PEIIETKH. 3a/Iep>KaHHBIM HA pelIeTKax KPYMHbIA Mycop
MOCTYIAET B IIHEKOBBIA TPAHCIIOPTEP, YCTAHOBJICHHBIN B MOMEIIEHUU HaJl TPUEMHBIM
pe3epByapoM, a 3aTeM B IIIHEKOBBIH MPeCC, I/ie JaHHBIA Mycop 00€3BOKHUBACTCS.

1) Pemetku BeIOpaHbI cTymeruaToro sckanaropHoro tumna ¢pupmel «PUOTEK (puc. 7) ¢
MEJIKUMH MPO30paMu, IMHUPHUHA KOTOPHIX COCTABISIET OT 2 10 6 MM.
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PI/IC)’HOK 7. Cxema CTyHeH‘laTOﬁ PCHICTKHA ICKAJIATOPHOI'0 THIIA

2) Tpaucnoprep mHekoBbii THIa WLS260Z (puc. 8).

Huamerp mueka (A), mm — 260;
[Mupuna (B), mm — 350;
Bricora (H), mm — 265;

Pa3mepsr:

L1, mm — 150;
L2, mm — 70;
L3, mMm — 400;
B1, mMm — 280;

JlninHa TpaHcnopTupoBaHus, M — 10 15;
VYron HakiioHa — 10 30°;

Mormnocts, kBt — 0,75-1,5;
[Tpon3BOUTENHHOCTS, M/ — 2,5
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Pucynok 8. Koncrpykuusi Tpancnoprepa mnekooro tuna WLS

3) HIuexoBsriit BuHTOBOI npecc tumna IIIBIT 1.150 (puc. 9)

IIpon3BOUTENBHOCTS, M/ — 1-1,5;

Crernenb oTxkuMa 110 006emy, % - 40-60;

JlaBieHue TexHUYECKO# BObI, 6ap — 3-5;

Y CII0BHBIM MITHOBEHHBIN PACX0J TEXHUYECKOU BOJIBI, Mg — 1o 3;
HomunansHas MolHOCTh IpUBOA, KBT — 1,5;

MuHnuManbHasi BBICOTa TPUEMHOT0 OKHA OT moja, MM — 380;

Bec nns ucnonnenus, 6e3 Tpyosl 0TBO/IA 1Iama, KT — He Oosee 230;

MaTpyGox
ONA pasrpy 3
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Pucynok 9. YerpoiictBo npecca IIIBIT
1 — oceBoii HIHEK C MepEeMEHHBIM IIaroM; 2 — MpUEeMHON OKHO; 3 — OyHkep (a7 pabotsr DIIBIIT
OTJIENbHO); 4 — popcyHKa MPOMBIBKH IIJIaMa; 5 — CUTO; 6 — MPUBOJ; 7 — KaMepa JaBJICHHUS,
8 — oTBoAsAIIAs TpyOa; 9 — dhopcyHku npombiBku cuta; 10 — mogmon; 11 — mrynep noaBoaa
MIPOMBIBKH MO/1JI0HA; 12 — CITMBHOM MaTpyOoK

6. YcrpoiicTBO aBapuiiHOI 0 BBIIYCKA

Jis peaynpekIeH s 3aTOIUICHUS TOMEIICHHS PEIICTOK B aBApUIHBIX CITydasXx Ha CAMOTCYHBIX
TpyOOIIPOBOaX B KOJOIIE MEPE] HACOCHOM CTaHIIME! yCTaHABIMBAIOT 3aTBOD (3a7BUKKY), a
JUTst cOpoca BOJIBI B BOJJOEM YCTPauBAIOT aBapHUIHBIN BBITYCK. B Hauane aBapuitHOro BBIMTyCKa, B
KOJIOJIIE, YCTaHABIMBAIOT 3aIBIKKY. [IpHBOIBI 3aTBOpa HA CAMOTEYHOM TPYOOIIPOBOIE U
3aABUXKHU aBapHﬁHOFO BBIITYCKa OOJDKHBI MEXaHHU3UPOBATHCS, a YIIPABJIICHHUEC UMHU JIOJKHO
OCYIIECTBIISATHCS C MOBEPXHOCTH 3€MIIU. 3aJIBUYKKA aBAPUMHOIO BBIITYCKa JOKHA OBITH
OTUIOMOMpOBaHa.

VYcThe (Hayasio) aBapuitHOTO BBIITyCKa CIIEAYeT pacioiaraTh BbIIIE OTMETKH BBICOKHUX BOJI B
BOJIoeMeE JIJIsl 00ecrieueHus CIycKa BOJIbl JaKe B MepHro/] maBoka. OHO OObIYHO BBINIOJIHSETCS B
BUJie OEpEroBoro OrojJoBKa, HO MOKHO BEIHOCUTB €TI0 U Ha HEKOTOPOE paccTOsIHUE OT Oepera.
OTMeTKa ycThsl aBapUITHOTO BBINTYCKA JOJKHA OBITh HI)KE MEKEHHOT'O TOPU30HTA BOJIBI.

K ucnoab3oBaHuIo aBapnifmoro BBIITYCKA MOKHO le/lﬁel"aTl) JUIIb B HCKIOYHUTEC/IbHBIX
ciaydasix. Hx yCTpOfICTBO JAOJIKHO COTJIACOBBIBATHCA C OpraHaMH CAHUTAPHO-
SMHUIEMHUOJIOTHUYECKOM CJ'Iy)K6LI, CJ'IY)K6LI OXpaHbI pBI6HBIX 3aI1aCcoOB, a4 TAKIKEC PCryJIMPOBaHUA
HCIIOJIb30BaHUA U OXpPAaHbI BOM.




7. CucTeMa TeXHHYECKOT0 BOJONPOBO/IA U APeHaKa

B HacocHBIX CTaHIUAX BOOAOOTBEACHHA KPOME OCHOBHBIX HACOCOB, KaK IIpaBUIIO,
YCTAaHABJIMBAIOTCA €UIC ABE I'PYIIIIBI BCIIOMOI'aTCJIBHBIX HACOCOB: CUCTEMbI TEXHHUYCCKOI'O
BOI[OCHa6)K€HI/ISI M OTKAQYKH APCHAKHBIX BO/I.

HacocHble cTaHIIMM BOJIOOTBEAECHUS O0OPYAYIOT IBYMs CUCTEMAaMH XOJIOJHOTO BOJIONPOBOAA:
XO03s5IMCTBEHHO-TIMTHEBOM U TeXHUUYECKOW. Bona Ju1st 00enx cucteM nojaercsi B HACOCHYIO
CTAaHLUIO U3 CETU XO35ANUCTBEHHO-IIUTHEBOIO BOJOIIPOBO/IA OJIU3JIEKAILET0 HACEJIEHHOIO ITyHKTa
WU TIPEIITPUATH.

X0371iicCTBEHHO-NTUTHEBO BOJAOMPOBO/I IIPEyCMAaTPUBAIOT U3 TPYO AuameTpoM 15-20 Mm ¢
MOJIKIIFOUEHUEM K HEMY TPHOOPOB B CaHy3JIe, B IyIIEBON M KPAHOB JJISI MOMKHU I10J1a B
MOMEIICHUH PEIIETOK U B MAalTMHHOM 3aie. [Ipennonaraercs, 4To ropsiyast Boja JJisi JyleBOn
MOCTYIAET U3 IEHTPATBLHOTO TEIIOBOTO IMMYHKTA WJIA MMPUTOTOBJISIETCS HA WHINBUTYAIbHBIX
BojloHarpeBatessix. CTouHas BOJia OT CAHUTAPHBIX MPUOOPOB OTBOJUTCS B MPUEMHBIN

pe3epByap.

Texnuveckuii BOZONPOBOJ 0JAET BOJY Ha OXJIAXJACHUE U THUIPOYIJIOTHEHNE CAJIbHUKOB
OCHOBHBIX HacocoB. CyIl[eCTBYET OMACHOCTh MOMNAJaHMsI CTOYHBIX BOJ] B CHCTEMY TEXHUYECKOIO
BOZOIIPOBOAA. ISl 3aIUTBI CETH XO35HCTBEHHO-IIUTHEBOIO BOJOIPOBOIA OT BO3MOXKHOIO
3arpsA3HEHUs], TEXHUYECKUH BOJIONIPOBO/I MOJKIIOUACTCS K X035 CTBEHHO-IIUTHEBOMY uepe3 0ak
«paspsbiBa ctpyu» (puc. 10). TpeGyemblil Haop TEXHUYECKOM BOABI, [10aBaeMON K CallbHUKAM
HACOCOB, NIEPEKAUYNBAOLINX CTOYHYIO KUIAKOCTh, JOJKEH ObITh HECKOJIBKO BBIIIE HAIopa,
pa3BUBAaEMOro 3TUMU HacocaMu. /i Co3/1aHKsI TAKOTO HAllopa B CUCTEME TEXHUUYECKOTO
BOJIONIPOBO/IA MEXAY OaKOM «pa3pbiBa CTPYW» M HACOCAMH CTOYHOM JKUJKOCTH YCTaHABINBAIOT
HACOCBI-TIOBBICUTENN: OJJUH padouuil 1 OMH pe3epBHbIN. bak «pa3peiBa cTpyn» CTpeMSITCS
PacHoJIOKUTh KaK MOKHO BBIIIE (Ha MOJTy IEPBOT0 WJIM BTOPOTO 3Taxa, TM00 Ha KpOHIITEHHAX
Ha CTEHE B Ha/I3eMHOM YacTH HACOCHOM CTaHIIMMN) C TEM, YTOOBI MAaKCUMAJIbHO UCIOJIb30BaTh
Harop nuTaromueil cetn. BMectuMmocTs 6aka /1 HEOOJIBIIMX HACOCHBIX CTAHIHUM,
000pyIOBaHHBIX OCHOBHBIMU HacocaMu ¢ rnojadeii o0 150 M/, npuauMarot 0,5 M, TSt
cpennux 1-1,5 M, JuTst KpYIHBIX 4-6 M. [TepenuBHas TpyOa nuamerpoM 50 MM BBIBOAMTCS U3
Oaxa B IpUEMHBIN pe3epByap.

CucreMa 0TKaYKH JAPEHAKHBIX BOJ JI0JDKHA PEyCMaTpUBATHCS B MALIMHHBIX 3aJ1aX BCEX
HAaCOCHBIX CTAaHLIMI BONOOTBEACHUA. B MasbIX, HE aBTOMaTU3UPOBAHHBIX HACOCHBIX CTAHLIUAX
APCHAKHBIC BOABI MOKHO OTKAaYWBAaTh OCHOBHBIMH HACOCaMH. I[J'[f[ 9TOr'0 K BCaChbIBArOmieMy
naTpyOKy OJTHOTO U3 HACOCOB MOJICOCAUHSIOT TPYOy muameTrpom 15-20 MM ¢ BEeHTHIIEM, KOTOpast
CBOOOJHBIM KOHIIOM OMYCKAeTCsl B APEHAXHbIN Kosojell (mpusiMok). OCHOBHBIE HACOCHI
YCTaHaBIMBAIOTCS MOJI 3AJIMB OT MAKCUMAJIbHBIX YPOBHEW B IPUEMHOM PE3EpByape, MOITOMY
HEOOXOUMBIN BaKyyM BO BCACBHIBAIOIICH TPYOEe MOXKET BOSHHKATH TOJIBKO MPH MAJBIX YPOBHSIX
B IIPHUEMHOM pe3epBYyape WM MOCIIe MPUKPHITHS 33IBIKKH Ha BCACBIBAIOIIEH TpyOe Hacoca.
[Tocne oTkauku qpEeHaXKHBIX BOJ U3 KOJOIAa BO N30eKaHNe MOMaJaHus BO3AyXa B HACOC
MEPEeKPHIBAIOT BEHTWIb Ha MaJIOi TpyOe. DTy ke cXeMy MOKHO ITPelyCMaTpruBaTh AJisi OTKAYKH
BOJIbI M3 MAIIIMHHOTO 3aJj1a MPY aBapuu Ha TPYOOIPOBOaX BHYTPH HACOCHOW CTAHIIUH.




Pucynok 10. Cxema nogaum BOAbI JAJs 0XJIa:KI€HUS U THAPOYNJIOTHEHNUS CAJILHUKOB
KAHAJU3AIHOHHBIX HACOCOB
1 — x035CTBEHHO-TUTHEBOM BOJOMPOBO/I; 2 — 0aK «pasphiBa CTPYU»; 3 — MEPEnyCKHON
TpyOOIIPOBOJI; 4 — HAMOPHBII TPYOONPOBOI; 5 — OCHOBHBIEC KaHATM3AIMOHHbBIE HACOCHI;
6 — HaCOCHI-TIOBBICUTEIIN HAIOPa; 7 — MOBOISAIIAS JIMHUS K HACOCAM-TIOBBICUTEIISIM;
8 — mepenuBHOHN TPyOOTIPOBO




3akJIoueHue

B nannoit kypcoBoii paboTe Obu1a 3apoeKTHpOBaHa KaHAIM3AallMOHHAs HAacCOCHAas cTaHuus. B
TJIaHe HACOCHAsI CTaHIIMS BbIOpaHa Kpyriioi ¢ nruamerpom koster 12 m. Ilo mone3noit
MIPOU3BOUTEIILHOCTH HACOCHO!M CTAaHIIMU U MaKCUMAIBbHOMY KO3((pHUIIMEHTY HEpaBHOMEPHOCTH
OBLT MMOCTPOEH rpad UK MPUTOKA CTOYHBIX BOJ HA HACOCHYIO CTaHImIO. Mcxons u3 rpaduka,
ObLIa orpesiesieHa MPOU3BOAUTEIBHOCTh HACOCOB U MX KOJMMUYECTBO. Takxke Oblia mocTpoeHa
cXeMa M MOoCYMTaHa TabJuIa sl onpeAeTeHus TpeOyeMoro Harnopa HaCOCHbBIX arperaTtos. 1o
JIAaHHBIM TIapaMeTpaM OblH 1ogo0panbl Hacockl Mapku CM 250-200-400a/6 ¢ yuciom padbounx
arperatoB 2 u 1 pe3epBHBIA. B 3aBUCHMOCTH OT pacxoa U CKOPOCTEH ObLTH MO 100paHbI
JMaMETPhl BCACHIBAIOLINX U HATIOPHBIX TPyOONpoBo10B. InameTp BcackiBaromux Tpyo
coctapisieT 300 MM, a HamopHBIX BOA0BO10B 500 MM. C MOMOIIIBIO HHTETPATLHOTO Tpaduka
6bLIa ONPEEIICHa eMKOCTh IPHEMHOTO Pe3epByapa, KOTopasi cocTaBlsier 7 M°. B mpueMHOM
pe3epByape NpeyCMOTPEHBI 2 PEHIEeTKU CTYIIEHYAaTOro 3CKaIaTopHoro tuma. OTOpockl ¢
pEILIETOK NOCTYNAaloT B IIHEKOBBIM TpaHCIIOPTEp, a 3aTeM 00€3BOKMBAIOTCA B IIHEKOBOM IIPECCE.
Ha cnyuaii aBapuu 3anipO€KTUPOBAH aBapUUHBIN BBITYCK.

['pamMOTHBII pacyeT KaHATM3aUUMOHHOW HACOCHOM CTaHLIUM MO3BOJISIET COKPATUTH KalluTaJbHbIE
3aTpaThl HA CTPOUTEIBCTBO, a MPABUIIBHBIN MOI00P 000pyIOBaHUS 00eCIIeUnBaeT
OecriepeboiiHyr0 paboTy CTaHIIMU M COKpaniaeT (PMHAHCOBBIC 3aTPATHI HA IKCILTyaTaIUIO
pabouux arperaros.
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