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AKT COI'JTIACOBAHUA

HA METOAMYECKHE PEKOMEHAAIMH 110 BHINOJHCHUIO MPAKTHYECKHUX PadoT
no teme 2.1 «Hacocuble u Bo3ayxoayBHble cTanmun» IIM.01 «Pa3padoTka
TEXHOJIOTMH M MPOEKTHPOBAHUE 3JIEMEHTOB CHCTEM
BO/IOCHA0KeHNSI M BOJIOOTBEACHUS,
pa3padorannbix npenoaasaresieM I'BIIOY HO:xxHo-Ypanbckoro
roCyIapCcTBEHHOI0 TeXHN4YeCcKoro kouieaxa FQcynosoi JI. B.

MeTonnueckure peKOMEHIAIMH 110 BBITOJHEHHUIO MTPAKTUYECKUX paboT Mo Teme
«Hacocubie u BozayxoxyBHble cTaniuu» I[IM.01 «Pa3paboTka TeXHOIOTUH W
NPOCKTUPOBAHUE DJIEMEHTOB CHUCTEM BOJOCHAOKEHHUS U  BOJOOTBEICHUSY,
pa3paboTaHbl B paMmkax paboueid mnporpamMMbl  MPOPECCUOHATBHOTO MOIYJIS,
SIBJISIFOIIETOCS YacThl0 IPOTpaMMbl MOJTOTOBKU CHEIUAIMCTOB CPEIHETO 3BEHA B
cootBeTcTBUU ¢ DPI'OC no cnemuansHoct CIIO 08.02.04 BopocHaOxenune u
BOJIOOTBEJIcHHE 0a30BOM TMOJATOTOBKM B 4YacTH OCBOCHHMS OCHOBHOTO BHJA
npodeccuonanshoii  pestenbHoctu  (B/II):  Pa3paGoTka  TexHoJOrMM M
IPOCKTUPOBAHUS DJEMEHTOB CHCTEM BOJIOCHAOKEHHS M  BOJIOOTBEACHHUS W
COOTBETCTBYIOIMHUX Mpodeccruonanbubix komnerenmuii (ITK).

Hacrosmue Metogudyeckre pPeKOMEHAAIMU IO BBIMOJIHEHUIO MPaKTUUYECKUX
paboT MpEACTaBIAIOT CO00 MHIUBUAYAIbHBIC TPAKTUUECKUE 3aJJaHUsI U CITyKaT JJIs
3aKpeIyIeHUus] Y CTYACHTOB CIHEUUAbHBIX 3HAHUN W YMEHUU O pPa3IMYHBIX BHUJAX
HAaCOCOB U UX TMPHUHLMUIE JCUCTBUS, HACOCHBIX CTaHIMIX BOJOCHAOXKEHHUS U
BOJOOTBEACHUS.

B Xone BBINOTHEHUS] CTyI€HTaAaMU MPAKTUYECKHX 3aJaHUNA OCYIIECTBISAECTCS
oOydyeHHe TMPUMEHEHUIO TIOJYYeHHBIX 3HAHUM W YMEHHH, TpHOOpeTaeTcs
MPAKTUYECKUM OMBIT MPU PEIICHUH KOMIUIEKCHBIX 3a/lad, CBSI3aHHBIX cO cdepoit
npodeCCUOHATILHON JEATEeIbHOCTU OYAYIIUX CIEeIHAIUCTOB.

Metoauyeckre peKOMEH/ AU 10 BBITTOIHEHUIO TPAKTUUECKUX PaboT Mo TemMe
«Hacocubie u Bo3ayxoayBHbie cTaHiuu» I[IM.01 «Pa3paboTka TexHONOTUN U
MPOCKTUPOBAHUE  DJIEMEHTOB CHCTEM  BOJOCHAOXEHUS U  BOJOOTBEACHUS
COOTBETCTBYIOT YCTAaHOBJICHHBIM TPEOOBAaHUSM W MOTYT OBITh PEKOMEHIOBAHBI IS
WCIIOJIb30BaHuUs B yUeOHOM MpoIiecce.

«ApxutekTypHas  Macrepckas
A.A. Mapkmrerep
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HOACHUTEJBHASA 3AIINCKA

MeTtonnueckre peKOMEHIAIMU 110 BBITOJHEHUIO MPAKTUYECKUX PadoT 1Mo TeMe
2.1 «Hacocupie u BosmyxoxyBHbie cranmuum» MJIK 01.03. Texnomormm w
o0opyoBaHue OOBEKTOB BOJOCHAOXKEHUS M BOJIOOTBEJCHHMS, MpEAHA3HAYEHBI IS
obyuaroruxcst o creruaabHocTH 08.02.04 BogocHabxeHnne u BOIOOTBECHHE.

[IpakTryeckue 3aHATUS SBISIOTCA BaXKHBIM 3JIEMEHTOM ydyeOHOro mpoiiecca. B
XO0Jle BBIMIOJIHEHUS MPAKTUYECKUX pPaboT oOydarluecss CHUCTEMaTU3UPYIOT M
3aKpEIUISIOT MOJYYEHHbIE TEOPETUUECKUE 3HAHUS, PA3BUBAIOT UHTEIUICKTyalIbHbIE U
npodeccruoHanbHble YMEHHs, (POPMHUPYIOT DJJIEMEHTHl KOMIIETCHIIUH OymyIlIux
CIIELIMAINCTOB.

Metoauyeckne  pPEeKOMEHIAIMU  TMpEeAHA3HA4YeHbl  JJI1  OpraHu3aluu
BBITIOJIHEHUS MPAKTUYECKUX paboT o TeMe «HacocHblie U BO31yXOIyBHBIE CTAHIIUI

[Tporpammoii IIM.01 Pa3paboTka TEXHOJIOTUN U HNPOEKTUPOBAHUE JIEMEHTOB
CHUCTEM BOJOCHAOKEHHUS ¥ BOJOOTBEACHHUS TMPEAYCMOTPEHO BBIMOJHEHUE 6

PAKTUYECKUX PabOT, HAMPaBIECHHBIX HA (GOPMUPOBAHME ITEMEHNO8 C1EOYIOUIUX

KoMnemeHuuil.
[ugp u rauveriosarue Ymenusa 3nanus Koo JIP
KOMnemenyutl
OK 1. Boioupamo Pacnio3naBath 3a1auy 3HaTh aKTyaJIbHbII JIP 4
Cnocoobl peutenus u/wim npoOieMy B npodeccuoHanbHblit 1 | JIP 11
3a0ay MpoeCCHOHAIBHOM W/WJTU | CONMANIbHBIN KOHTEKCT, | JIP 13
npogheccuonanvron | COUUAILHOM KOHTEKCTE; B KoTopoM npuxoaurcs | JIP 14
deamenvHocmu, AHanu3upoBaTh 3a1a9y paboTaTh U KHUTh; JIP 15
NPUMEHUMENbHO K u/vunu npobaemMy u 3HaTh OCHOBHBIE JIP 16
Pa3TUUHBIM BBIJICNISITH €€ COCTABHBIE HCTOYHUKHA JIP 17
KOHmeKcmam. 4acTu; uH(pOpMalUU U
[IpaBHIIbHO ONIPENETUTb U | PECYPCOB ISl PEIICHUS
HaiiTu uHpOpMaIuIo, 3aj7a4 ¥ npooJieM B
HEOOXOIUMYIO JUIS npodeccuoHanTbHOM
peleHus 3a1a4u 1/ 1iu W/WIIN COLUAIBHOM
poOIEeMBI; KOHTEKCTE.
CocTaBuTh IJIaH AEUCTBHUS, | 3HATh aKTyaJIbHbBIE
Onpenenutb HEOOXOAUMBIE | CTAHAAPTHI
pecypchl; BBHITIOJTHEHUS padoT B
Bnaners akTyanbHbIMU po¢eCCHOHAIBHON U
METOJIaMH padOThI B CMEXHBIX 001acTaX;
po)eCCHOHATIBHO 1 1 3HaTh AKTyaJIbHbIE




CMEXHBIX chepax;
PeanuzoBars
COCTaBJICHHBIN IIJIaH;
OLEHUTD pe3ynbTaT |
MOCJICACTBUS CBOUX
NEeUCTBUHI
(caMOCTOSITeTLHO WJIU C
MTOMOIIIbIO HACTABHHKA).

METOABI paboTHI B
npodeccHoHaIbHON U
CMEXHBIX chepax.

OK 2. Onpenensts 3a1a4u Homenknarypy JIP 4
Ocywiecmenamep novcka HHQOpMaIIIH. WH(pOpPMaAITMOHHBIX JIP 11
HOUCK, AHAIU3 U Ornpenenatb He0OXOIUMBIE | HKCTOYHUKOB JIP 13
UHmMepnpemayuro HCTOYHUKU UHPOpMAIUU | IPUMEHSIEMbIX B JIP 14
ungopmayuu, [TnanupoBats nporecc poQeCcCHOHAIBHON JIP 15
Heo0x00umoii 0ns noucka CtpykrypupoBath | aesrenbHoctu [Ipuemsr | JIP 16
6bINOJIHEHUA 3a0aY MOJIy4aeM YO CTPYKTYPUPOBAHUS JIP 17
npogeccuonanvnon | unpopmanuio Beinensate | unpopmaruu Dopmar
oeamenbHOCHmU. HauboJjee 3HauuMOe B oopMiIeHUS
nepeyHe HHPpopMaIiu pEe3yNbTaTOB IMOUCKA
OneHUBaTh IPAKTUYECKYIO | HHGOPMAITIT
3HAYUMOCTh PE3yIbTaTOB
norcka OPopmIIsITh
pe3yNbTaThl MOMCKA
OK 3. ITnanuposams | OnpenensTh akTyanbHOCTh | CoaepikaHue JIP 4
U peanus3oevléams HOPMAaTUBHO-IIPABOBOU aKTyaJIbHOU JIP 11
cobcmeennoe JIOKYMEHTallH B HOpMaTHBHO-TIpaBoBoii | JIP 13
npogheccuonanvroe u | 1pohecCuoHaIbHON JIOKYMEHTALUH JIP 14
JIUYHOCMHOE JIEATEITbHOCTH CoBpemenHas HayuHas | JIP 15
pazeumue u npodeccuonansuas | JIP 16
TEPMUHOJIOTUS JIP 17
Bo3MoxHbIe
TpaeKTOPUU
npogeccuoHaIbHOI0
pa3BUTHUS U
camMo00pa30BaHus
OK 4. Pabomampw 6 Opraaun3zoBbiBath padboty | [lcuxomorust JIP 4
Ko/1leKkmuege u KOJUIEKTHMBA U KOMAH/IbI. KOJUIEKTHBA JIP 11
Komanoe, BzanmogeiicTBOBATE ¢ IIcuxomorus muunoctu | JIP 13
aghghexmueno KOJJIETaMH, PYKOBOJACTBOM, | OCHOBBI TPOEKTHOMN JIP 14
é3aumooeiicmeoeamsy | KIMECHTaMH. NEITEILHOCTH JIP 15
C Konnezamu, JIP 16
PYK080OCHEOM, JIP 17
KAUueHmam
OK 6Ilposagnamp ONMUCHIBaTh 3HAYNMOCTh CYIIHOCTB IpakaaHcko-| JIP 1
2ParrcOancKko- cBOeH MaTPUOTUYECKOU JIP 2
nampuomu4ecKyro CIIENUATTLHOCTH; TIPUMEHSTH | TIO3UIINH,
nozuyuio, CTaHJapThI 00111eYeTOBEYECKUX
oemMoHcmpupoeams AHTUKOPPYIMIIMOHHOIO LEHHOCTEH;
OCO3HAHHOE MOBE/ICHUS 3HAYUMOCTh
noeeoenue Ha ocHoge npodeccuoHanbHOM
mpaouyuOHHbIX JIESATEIILHOCTH 110
obujeuenoseueckKux CIIEIUAJIbHOCTH




uennocmeil.

OK 7. Co0uto1aTh HOPMBI [TpaBua JIP 10
Cooeiicmeosamo 9KOJIOTUYECKOU 9KOJIOTUYECKOU
COXPaHeHUo 6e3onacHoctu OnpeaensaTs | 0e30MacHOCTH TPU
OKpytcarouieil cpeowvl, | HaIIpaBJICHUS BEJICHUU
pecypcocoepesicenuio, | pecypcocOepekeHus B npodeccuoHaTbHON
Ipgpexmueno paMKax JIeITeIIbHOCTH
oeiicmeosamp 6 poQeCCHOHAIBHON OcHOBHBIE pecypchl
upe3euluaiHbIX JESATEIIBHOCTH 110 3a/IeiCTBOBaHHbIC B
cumyayuax npodeccuun poQeCCHOHAIBHON
(criennaIbHOCTH) nesitenbHOCTH [lyTH
obecrnieueHus
pecypcocOepexeHusl.
OKY9. Hcnonvzoeams | IlpuMeHATH cpencTa CoBpeMeHHbIE JIP 4
ungopmayuonHsle UH(OPMAaILIMOHHBIX cpeactBa u ycrpoictsa | JIP 11
mexHo02uU 8 TEXHOJIOTHH JIJIsl pelieHus | uHOpMaTHU3ALNH JIP 13
npogeccuonanvnon | npodeccuoHaNbHbIX 3a1a4. | [lopsaok ux JIP 14
oeamenbHOCHmU. Hcnons3oBath IIPUMEHEHHUS U JIP 15
COBpPEMEHHOE MpOrpamMMHOE JIP 16
IIPOrpaMMHOE obecrnieyeHue B JIP 17
oOecrieueHue npodeccuoHaIbHON
JIESITEIIbHOCTH
OK 10. Ilonv3zoeamwbcs| [lonumats o6mmii cmbicn | [IpaBuna moctpoenus | JIP 4
npogheccuonanvhoi | Y€TKO MPOU3HECEHHBIX IIPOCTBIX U cokHBIX | JIP 11
O0OKymenmauyueil Ha | BBICKa3bIBaHUW HA IIPEAJIOKEHU N Ha JIP 13
20Cy0apCmeeHHoM U | U3BECTHBIE TEMBI npodeccuoHanbHbIe JIP 14
uHocmpannom sa3vike. | (mpodheccuoHaIbHbIe U TEMBI, OCHOBHBIE JIP 15
OBbITOBBIE), obmeynotpedurensubie| JIP 16
MMOHUMAaTh TEKCTHI HA ry1aroJisl (ObITOBast U JIP 17
0a3oBbIe npodeccuoHaIbHas
npodeccuoHanbHbIE TEMBI | IEKCUKA), JIEKCUYECKUI
y4acTBOBATh B IMAJIOTaX Ha| MUHUMYM,

3HAKOMBIE 00IIHE U

po(hecCHOHATBEHBIE TEMBI,

CTPOUTH MPOCTHIE
BBICKa3bIBaHUS O ce0e U 0

cBOeH podecCHoHATbHON

JEeSITEIbHOCTH, KPATKO
000CHOBBIBATH 1

OOBSICHUTH CBOU JIeNCTBUA

(Texyuue u
IUIAHUPYEMBIE), TUCATh
IIPOCTHIE CBSA3HBIC
COOOIIeHNS HA 3HAKOMBIE
WIN UHTEPECYIOINE

po(heCcCHOHALHBIC TEMBI

OTHOCSIIITHMCS K
OIMUCAHUIO MPEIMETOB,
CpPEJCTB U IPOIIECCOB
npodeccHoHaNBHOMI
JESITeTbHOCTH,
0COOCHHOCTH
MIPOU3HOIICHHS,
npaBUiia YTCHUS
TEKCTOB
npodeccCHoHATBEHOMI
HaIpaBICHHOCTH

4




[IK 1.1. IlpuHumaTh ydacTH€ B NPOECKTUPOBAHUHU DSJIEMEHTOB CHUCTEM
BOJIOCHA0XEHUS U BOJOOTBEACHUS
[1K 1.2. OnpenensiTh pacu€THBIC PACXOIBI BOJIBI
[1K 1.3. Pa3zpabaTbiBaTh TEXHOJIOTUYECKHE CXEMbI OUUCTKU BOJIBI U
00pabOTKH 0CaJIKOB
[IK 1.4. ITpou3BoauTh pacyeThl 3JIEMEHTOB CHCTEM BOJOCHAOXKEHUS U
BOJIOOTBEICHUS
I[IK 1.6. Omnpenenarb, aHaIM3UpOBaTh W IUIAHUPOBATH  TEXHUKO-
SKOHOMMYECKHUE MOKAa3aTeNId CUCTEM BOJOCHA0XKEHUS U BOJIOOTBEICHUS
[TIK 1.7. VYcranaBnmBathb  COOTBETCTBHUE  MPOEKTHBIX  PEUICHUU
MIPUPOI0OXPAHHBIM TPEOOBAHUSIM.
YMEHU:
— YWTaTh U BBINOJHATH YEPTEKHU HIEMEHTOB CHCTEM BOJOCHAOXKECHUS U
BOJIOOTBE/ICHUS,
— paboTath ¢ HOPMATHUBHBIMHU JOKYMEHTAMH M KaTajloraMu, OCYIIECTBISTh
MIOMCK HEOOXO0IUMOTO 000PY10BaHNUS,
— COCTaBJSITb BEIOMOCTH M chenudUuKanu 00OpYyAOBaHUS W MaTEpHUAJIOB,
AJIEMEHTOB MPOEKTUPYEMbBIX CUCTEM BOJIOCHAOKEHUS U BOJOOTBEACHUS;
— BBIMOJHATE U O(GOPMIISITH PACUYEThl MPOCKTHUPYEMBIX SJIEMEHTOB CHCTEM
BOJOCHA0XEHUS U BOJOOTBEICHUS;
— TIOJIB30BAThCSl PACUECTHBIMU MIPOrpaMMaMHu;
— INPUMEHATH  COBPEMEHHBICE  TEXHOJIOTMH  CTPOUTEIBCTBA  CHUCTEM
BOJOCHA0XEHUS U BOJOOTBEICHUS;
— HCIOJIb30BaTh HWH(OPMAIIMOHHBIE TEXHOJOTHH TpU T0oAOOpe W IOHCKE

HE00X0IUMOro 000py/I0BaHNUS;

3HAHUL:

— OCHOBBI ITIPOCKTUPOBAHUA U KOHCTPYHUPOBAHUAA,



COCTaB U MOPSAOK pa3pabOTKU MPOEKTHOM TOKyMEHTALNH;
— CTPOMTENbHBIE HOPMBI U TIPABUIIA;

— TCXHOJIOTHIO BBIIIOJIHCHUA CTPOUTCIbHO-MOHTAXKHBIX pa60T;

IMEPCIOBBIC TCXHOJIOTMHU U COBPECMCHHOC O60py,I[OBaHI/IC;

OCHOBHBIC THAPOTCXHUYCCKUC COOPYIKCHHA, HCIIOJIB3YEMBIC B CHCTEMaAxX
BOI{OCHa6}K€HI/IH N BOJOOTBCACHHI,

— COBpPEMEHHOE HaCOCHOE 000pyI0BaHHE.

IlepeyeHb npakTu4ecKkux padbor

Ne KomuuecTBO
Haumenosaunue
paboTHI 4acoB

Br16op uncia u TuIa HacoCOB BOJIONIPOBOTHOM HACOCHOM

CTaHI[MU IO CBOJHOMY I'pauKy MOJIEH.

ITocTpoeHue rpadguka COBMECTHOM PabOThI: BOJIOIIPOBOTHAS

HaCoOCHasi CTaHIU:A - CCTh.

AHanu3 paboTbl 000PYI0BaHUS HACOCHOM CTaHIIMHU

3 4
BOJOCHAOKEHUS.
4 Br160op uncia u TMIIa HACOCOB HACOCHOM CTaHITUN
. 2
BOJOOTBEICHUS.

[TocTpoenue rpadguka COBMECTHON pabOThI: HACOCHAS CTAHIIUS

BOJOOTBEJICHHUS - CCTh.

AHanu3 paboThl 000PYI0BaHUS HACOCHOM CTaHIIMHU

BOAOOTBCACHHMUA.
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Conep:xanue oT4éTa U TPeOOBAHNUSA K €ro 0()OPMJICHUIO

1.  Otuér no npakTU4YEeCKO pabOTe BBHIMOIHSAETCS B COOTBETCTBUU C TPEOOBAHUSIMU
nerictpyronux crangaptos (I'OCT).

2. Otuér BKIIOYaET B ce0s paslienibl, OTpakalol[Me BCE ATalbl BBINOJHEHUS
paboTHI.

2.1. Homep, Ha3BaHuE U 1IeTb paOOTEHI.

[enb pabOTHI OTpaXxaeT OCHOBHBIE 33Ja4l TEOPETUUECKOT0 TJIaHa B JAHHOM padore.
2.2. PacuérHoe 3amanue.

Kaxnpiii sTan pacyéra HOJKEH UMETh CBOW IMOJ3aroJIOBOK, MPUBOJUTCS pacuyETHAS
cxema (pu HEOOXOJUMOCTH ), UICXOJHBIC JIaHHbIE, pacu€THBIE (HOPMYJIBI, PE3YIbTAThI
pacu€ToB B BUE TaOJIUIIBI.

3. I'paduueckas yactb OT4€Ta (CXEMBI, TaONHIIBI, JUArpaMMbl, TpaduKH)
BBINIOJIHAETCS KapaHIalllOM C IPUMEHEHUEM YEPTEKHBIX HHCTPYMEHTOB.

4. Kaxnas otduetHast paboTa JOJDKHA OBITh aKKypaTHO o(opMJieHA U BIOKEHA B
nanky ¢ Qaittamu. OT4eT MOXKHO BBITIOJHATh B PYKOIIMCHOM BapHUaHTE WU C TPUME-
HenueM IIK. IlepBeiii Qaitn B manke JOJKEH COAEpkKaTh TUTYJIbHBIN JIUCT YCTAHOB-
neHHoro oopasina (npuwioxenue A). Kaxxnas oruetHas paboTa MoAMMCHIBaeTCs MPEro-
JaBaTeJIeM Mocie €€ 3alUThl U XPaHUTCA B NAKe y CTYJEHTA 0 KOHLA TEKYLIEro ce-
MmecTpa. B KoHIle ceMecTpa CTyJeHT 00si3aH cllaTh NManKy CO BCEMH, MOAMMCAHHBIMU
mpenojiaBaresnieM, paboTaMu U MOJYYUTh 3a4eT MO MPaKTUYeCKuM padoTam 3a ce-
MeECTp. 3a4eT N0 NPAaKTUYECKUM paboTaM 3a CEMECTP CTaBUTCS MPU HAJTMYUH B IaIKe

BCCX OTUCTHBIX pa60T, IMPOBCACHHLIX B I'PYIIIIC.

Kpurepuu oueHuBaHus:
- OILICHKA «OTJIMYHO» BBICTABJISIETCS O0yYaroleMycsi 3a padoTy, BBIIOJIHEHHYIO

6e301n0604YHO, B IOJTHOM 00BEME C YUETOM PallMOHATIBHOCTH BEIOPAHHBIX PELICHMIA;



- OIICHKAa «XOpPOIII0» BBICTABJISETCS 00ydarmeMycsi 3a paldoTy, BHITOTHECHHYIO
B IIOJTHOM 00BEME C HETOUYETAMMU;

- OIICHKa «YIOBJICTBOPUTEIBHO» BBICTABISICTCS OOydarmieMycs 3a padory,
BBITIOJITHEHHYIO B HE TIOJIHOM 00beme (He meHee 50% MpaBUIIBLHO BBHITIOJIHEHHBIX
3a1aHUM OT 00I1Iero oobeMa paboThl);

- OIICHKa «HEYIOBJICTBOPUTEILHO» BBICTABIIACTCS OOydJaromemMycs 3a padoTy,
BBITIOJITHCHHYI0O B HE MOJTHOM oObeMe (MeHee 50% mNpaBUIBLHO BBHITIOJHEHHBIX

3aJlaHuii OT 00I1IeTo 00BeMa paboThI).



ITPAKTHYECKAS PABOTA Nel

HA3BAHUE NIPAKTUYECKOM PABOTBI:
BbIBOP UHMCJIA U TUIIA HACOCOB BOJIOIIPOBOJHOI HACOCHOU
CTAHLIUU 10 CBOJIHOMY T'PA®UKY ITOJENA

eab padoThI:
1) ompenenuTh MPOU3BOJAUTEIHLHOCTH BOJIOIPOBOJIHON CTAHIINU;
2) ompeAenuTh KOIWYECTBO M THUI PabOYUX M PE3CPBHBIX HACOCHBIX

arperarTos.

3HaHus (aKTyanu3anus):
— OCHOBHBIE PHEPTETHUECKHE MTapaMeTp U HACOCOB.
— lleHTpoOEKHBIE HACOCHI.
YMEHHUSsI:
— paboTarh ¢ HOPMATHUBHBIMH JIOKYMEHTAMU;
— BBIOJHATE M OQOPMIIITH  pacdeThl TMPOCKTHUPYEMBIX JJIEMEHTOB CHCTEM

BOOCHA0XKEHUS.

OCHOBHBIE TEPMUHBI U ITOHATUSA
HacocHble cTaHIMM MO CTENEHUW OOECHEYEeHHOCTH MOJayd BOJBI CIEIYET
MOApPA3EsATh HA TPU KaTEropuu, NpUHUMaeMble B cooTBeTcTBUU ¢ 1. 4.4 CHull
2.04.02-84.
Kareroputo HacOCHBIX CTaHIMA HEOOXOJUMO YCTAHABIMBATH B 3aBUCHUMOCTH
OT uX (PYHKIIMOHAJIBHOTO Ha3HAUYEHHUA B 00LIEH cucTeMe BOOCHA0KEHUSI.
[lonHast  NPOM3BOAUTENHHOCTH  HACOCHOM  CTaHUMM  BOJOCHAOKEHUS

CKJIaJAbIBACTCA K3 PpPaCUYCTHOro pacxoda BOABI 4 CYTOK MAaKCHMaJIbHOI'O



BoAonOTpeOaeHUA (Q max cyr) U JOMOJHUTENBHOTO PAcXofia BOJIbI HA IONOJHEHHE
MPOTUBOMOXKApHOTO 3amnaca (Q ;o).

CraHIus TOJDKHA PACCYUTBHIBATHCS HA PABHOMEPHYIO paOOTy B TEYEHHE CYTOK
MaKCHUMaJIbHOTO BOJIOTIOTPEOICHN.

[TonHass ~ MPOW3BOAMUTENBHOCTH  HACOCHOW  CTAHIUM  ONPEACIACTCS
MaKCUMaJIbHBIM CYTOYHBIM pPAacXOJOM BOJBI W JOMOJHUTEIBHBIM PacXoJIOM II0
dbopmye:

Qpacq = Q max cyT. + Quoru (1)
Q max cor — MAaKCHMAaJbHBIM pacxox BOAbI B CYTKH HauOOJIBIIEro

BOJIONIOTpEOJICHUSI, ONIpeesieMbli 1o hopmyIie:

Qmax.cyT - KcyT.max ) qmax.

-N/1000Q (2)

rne K KO3(DPUIIMEHT CYTOYHOH HEPAaBHOMEPHOCTH BOJONOTPEOIICHNUA,

cymmax
YUUTHIBAIONINN YKJIaJ JKU3HUW HACENICHUsS, PEXUM pabOThl MPEANPUSATHH, CTENEHb
OJlaroycTpoicTBa 3/1aHUM, U3MEHEHUs BOAONOTPEOJICHUS 1O CE30HAM Tojia U JHSIM
Hezenu, npuaumaembii corimacao CHull ([1], . 2.2);

Omax— HOpPMa pacxofa BOJbI Ha XO3AWCTBEHHO-TIUTHEBHIE HYXKIbl Ha OJHOTO
xwurens [1];

N — pacueTHOe 4YMCIO KUTEJEH B pailoHaX >KUJIOM 3aCTPOMKH C Pa3IMyHOU
CTENIEHBIO 0JIar0yCTPONCTBA;

Quon - PACXO, KOTOPBIN YYUTHIBAET BOJY Ha MOXKAPOTYIICHHE B HACEIEHHOM

MyHKTE, M/CYT:

_36-g-n-t

Q}IOH - T (3)

r7ie  — HOpMa pacxojia Bojbl Ha moxap (Tad:n. 5 [1]);
N — 9UCII0 OJTHOBPEMEHHBIX T0’KapOB, KOTOPHIE MOTYT BO3HUKHYTh B HaCEJICHHOM
nyHkre (tabm. 5 [1]);
t — BpeMs TymieHus ojHoro noxapa (m. 2.24 [1]);
[" — Bpemst BOCCTAaHOBJICHHS TIOKapHOTO 00Bbema Boabl (1. 2.25 [1]).
Bbibop Tuma HAcOoCOB M KOJMYECTBA pabOUMX arperaTtoB HAJJICKUT

IMPOMU3BOAUTL HAa OCHOBAHHWH PaCUCTOB COBMECTHOU pa6OTI>I HaCcoCoOB, BOAOBOIOB,
10



CeTeH, pETryJIupyIoIUX  €MKOCTeHd, CyYyTOYHOTO W  YacoBOTO  TpaduKoB
BOJIONOTPEOJICHUSI, YCIOBUN TMOXKAPOTYIICHUSI, OYEPETHOCTH BBOJA B JCHCTBHE
00BeKTa.

[Ipu BbIOOpE THIIAa HACOCHBIX arperaToB HAUICKUT OOecreuyruBaTh
MUHUMAJIbHYIO BEJIMYMHY M30BITOYHBIX HAMOPOB, Pa3BUBAEMbBIX HACOCAMHM MPU BCEX
pexumax  paboOThl, 3a CYET MKCHOJB30BAHUS  PETYJIUPYIOIMIHUX  EMKOCTEH,
PETryIUPOBaHMS Yrcia 00OPOTOB, M3MEHEHHUS YUCJIa U TUIIOB HACOCOB, OOPE3KU WIIH
3aMeHbl pabOYMX KOJIEC B COOTBETCTBUU C W3MEHEHHEM YCIOBHH WX pabOThl B
TEUYEHHUE PACUECTHOTO CPOKa.

B HAacOCHBIX CTaHIMAX [JIS TPYIIBI HACOCOB OJHOTO HA3HAYEHMS, MOIAOIINAX
BOJy B OJIHYy U Ty K€ CETh WM BOJOBOJBI, KOJUYECTBO PE3ECPBHBIX arperaTron
cieAyeT MPUHUMATh COrIacHO Tabmuie 1.

Tabnuua 1 — KonudecTBo pabouux U pe3epBHBIX HACOCHBIX arperaToB

KonuuectBo pabounx KonnuecTBo pe3epBHBIX arperaToB B HACOCHBIX
arperaToB OJHOU T'PYIIITBI CTaHITUAX JIJIS1 KATETOPUU
I I 11
o 6 2 1 1
oT 6 10 9 2 1 -
cBhIIIE 9 2 2 -

[Ipumeuanue: B konnuecTBO pabo4mx arperatoB BKIIOYAIOTCS MOKapHBIE HACOCHI.

IHopsinok BbINOJIHEeHNsI Pa0OThI:
1. PaccuuTaTh MOJIHYIO MPOU3BOAUTEIILHOCTh HACOCHOM CTAHIIUH.
2. Ilo xaramory HacocoOB MOA00PaTh MapKy HACOCHBIX arperaTos.
3. OnpeaenuTh KOJTUYECTBO PE3EPBHBIX HACOCHBIX arperaTos.
4. OTBETUTH HA KOHTPOJILHBIE BOITPOCHL.
KoHTpoJibHBIE BONIPOCHI:
1. Jlath onpezeneHust HACOCa U HACOCHOW CTaHLIUU.

2. Ykaxure BUAbI HACOCHBIX CT&HHI/Iﬁ B 3aBUCHUMOCTH OT CTCIICHU Haﬂé)KHOCTI/I.
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I/ICXOIIHBIC JAaHHbIC:

Ne N . .
Crenenp 61aroycTpoicTBa 31aHUN KonunuecTBo xureneit, yer.
Bapuanta
1 1 20000
2 1 27000
3 2 27700
4 2 26500
5 3 24000
6 3 31000
7 2 28000
8 1 22000
9 3 26000
10 3 24500
Jlureparypa:

1. CIT 31.13330.2012 (¢ w3menenusimu Nel,2) co CHull 2.04.02.-84*
Bonocnabxenue. Hapyskublie cetn u coopyxenust. - M.: ®I'VIT LIIII, - 80 c.
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IMPAKTUYECKAS PABOTA Ne2

HA3BAHHUE IPAKTUYECKOM PABOTBI:
TIOCTPOEHUE 'PA®UKA COBMECTHOM PABOTHI:
BOJIOITPOBOIHAS HACOCHAA CTAHIUA — CETb

eab padoTbI:
1) TOCTPOHTH XapaKTEPUCTUKU COBMECTHON pabOThI HACOCOB U CETH,
2) BBIOpaTh CHOCOOBI PETyJUPOBaHHS pPabOTHl HACOCOB MO rpaduky

COBMECTHOU paboTHI.

3HaHusA (aKTyaau3aus):
— HacocHble cTaHIuu BO10CHA0KEHUS
YMEHHS:
— paboTaTh ¢ HOPMATUBHBIMHU JOKYMEHTAMH;
— BBINOJHATE W OQOPMIISITH pacyeThl MPOCKTUPYEMBIX DJIEMEHTOB CHUCTEM

BOJIOCHA0KEHUS.

OCHOBHBIE TEPMHUHBI 1 ITIOHATHUA
HacocHoe o6opyaoBanue mondupaeTcs Ha MmMogady pacueTHOTO pacxoja B 4ac
MaKCUMAaJIbBHOTO BOJI03a00pa M TMPOBEpSAETCS Ha IMoJady I[0XapHOTO Pacxoa,
pacueTHOTO pacxo/a Mpy aBapyuu Ha OJTHOU U3 HUTOK BOJAOBOIOB.
1. Ilomaya HacCOCHOM CTAHIIMM B YaC MaKCUMaJbLHOI'O Bojiopazbopa.
CpenHecyTO4YHBIN pacxo] BOAbI TOPOJOM COCTABJISIET:
Quep= Q max cyr 124 (4)
PacuerHas MakcuMmalibHasi Mojada HACOCHOM CTAaHLIMM ONPENEIIAETCS MCXOAS

u3 rpaduka BogonoTpedaeHus 1 paboThl HACOCOB (PUCYHOK 1):
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Pacxo Boztbl, Qpaca, %0

Yacel CyTOK, 4
Pucynox 1 — [Ipumep rpaduka BogonorpedieHust 1 paboTbl HACOCOB HACOCHOM

ctanuu ll-ro mognéma
QH.c.max: Qq.cp 'Kmax/ Kmax ) (5)

rie Kmax — pacxo BOAbI B 4aChl MAaKCHUMAJTLHOTO BOAOIIOTpeOIeHuUs, %o.
2. Tlogmawa HacOCHOW CTaHIMM B 4YaCc MHHHUMAJIBHOTO BoJI03ab0pa

omnpeensieTcss ucxoast u3 rpadrka BOAONOTPEOIECHUS U padOThl HACOCOB.

QH.c.min: Ql{.cp 'Kmin/ Kinax » (6)

rae Knin — pacxoa BoJibl B YaChl MUHUMAJIBHOTO BOJAOIOTPEOIeHUs, Y.
3. Tlomawa pacueTHOro pacxojia BOAbI Ha TymIeHHE Mmoxapa Q. clemyer

MpeayCMaTpUBaTh B 4aC MAKCUMAJIBHOT'O BOJONOTPEOJICHHUS.

Q H.C.HO)K: QHCmaX+ n.qHO)K (7)

4. Tlogaya pacyeTHOTO pacxoja IpU aBapud HAa OJIHOW M3 HHUTOK
BOJIOBOOB. [Ipu BBIKIIFOYEHHON OJHOM JIMHUU OCTaJbHBIC JIMHUMU JOJDKHBI OBITh

paccuutanbl Ha niponyck 70% pacdyeTHOro pacxoja.

Q H.C.aBap:OI7 ) QH.c.max (8)
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IMopsiok BeINOJTHEHUs1 padoThI:

1) ompeneawTh Pacxo.Ibl BOMIHI;

2) TIOCTPOHUTH XapaKTEPUCTHKH COBMECTHOM pabOThl HACOCOB M CETH;

3) TONB3YACH CIIPABOYHOM JINTEPATYPOH, BEIOPATh CIIOCOOBI PETyITUPOBAHHUS

paboThl HACOCOB 1O rpadKy COBMECTHOM pabOTHI.

4)  OTBETHUTH Ha KOHTPOJBHBIC BOIPOCHI.

KoHTposbHbIE BONPOCHI:

1. Jate onpenenenus Ko3p(UIMEHTA MOJE3HOTO ACHCTBUS HAacoca.

2. YKaxuTe CrocoObl peryInpoBaHus pabOThl HACOCOB.

HcxoaHble JaHHBbIE:

Ne Tpebyembie Hamopsl cetn | TpeGyeMbie HAOPHI CETH Tpebyempie Tpedyemsie
Haropbl CETH Haropbl CETH
Bapu IpU MaKCUMaJIbHOM pU MUHUMAaJIbHOM
IIpU 1I0XKape, M | TIpU aBapuu, M
aHTa BOJI0pa3bope, M BOJIOpa3dope, M
1 23 20 28 23
2 24 21 29 24
3 25 22 30 25
4 26 23 31 26
5 27 24 32 27
6 28 25 33 28
7 29 26 34 29
8 30 27 35 30
9 31 25 36 31
10 32 24 37 32
Jluteparypa:

1. CIT 31.13330.2012 (¢ wusmenenusimu Nel,2) co CHull 2.04.02.-84*

Bonocnabxxenue. Hapysxubie cet u coopyxenust. - M.: ®I'VIT LI, - 80 c.
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IMPAKTUYECKAS PABOTA Ne3

HA3BAHUE MPAKTUYECKOI PABOTHI:
AHAJIN3 PABOTBI OBOPY JJOBAHUSI HACOCHOI CTAHIIUU
BOJIOCHABXEHUSI

Heab padoTbl: 03HAKOMHUTHCS C HACOCHBIMU arperaramM JeWCTBYIOLIEH
BOJOIPOBOJHOM HACOCHOW  CTaHUMHU, C €€ KOMMYHHMKalMsAMHU, 3allOpHO-

perynupytomen apmarypoit, KUIInA.

3HaHusA (aKTyaau3aus):
— HacocHble cTaHIuu BOI0CHA0KEHUS
yMeHHUS:
— paboTaTh ¢ HOPMATUBHBIMHU JOKYMEHTAMH;
— BBIMOJHATE M OQOPMIISITH pacyeThl MPOCKTHUPYEMBIX 3JIEMEHTOB CHCTEM

BOJIOCHA0KEHUS.

OCHOBHBIE TEPMHUHBI 1 ITIOHATHUSA

Hacocbl 1 TpyGOnpoBOoIBl B HACOCHOM CTAHITUHU CJEAYET pacrojaraTh TaKHUM
oOpa3om, 4TOOBI oOOecmeunBagach HAACKHOCTh JCHCTBUS CTaHUUM, YI00CTBO,
mpocToTa ©  0€30MacHOCTh  OOCTY)KMBAHHS  arperaTtoB, MPOCTOTa  y3JIOB
KOMMYHUKAIIMK TPyOOTNpPOBOAOB, a TaKXkKe IMpeaycMaTpuBajgach BO3MOXKHOCTh
pacIIMpeHus CTAaHIIMKM ¢ MUHUMAJILHBIMU 3aTpaTaMu CPEICTB.

HaubGonee pacpocTpaHeHbI CIEAYIONINE CXEMbl PACIOJIOKEHHS arperaToB B
3IaHUSAX HACOCHBIX CTAHITUIA:

a) OJTHOPSTHOE, TIEPIICHIUKYIISIPHO MTPOIOJIBHON OCH 37aHUS;

0) OMHOPSAAHOE, HO B ApaJLICIIBHO TTPOIOJIBHON OCH 3aHUS;

B) IBYXPSIIHOE;

T ) ABYXPAAHOC, HO B IIAXMATHOM ITOPAAKE,
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1) KOHIICHTpUUYECKOe (B 3IaHUU KPYTJIOH ()OPMBI B TIJIAHE).

OpHopsimHOE — pacmoyiokeHue arperatroB (puc. 2, a) obecrednBaer
KOMITAKTHOCTh pa3MEIlleHUss OO0OpYyIOBaHUSI MpPU HEOONBIIONW IIMPUHE 3IaHMUS.
OcoOenHo ynoOHa Takasi cXeMa MpU YCTAaHOBKE HACOCOB KOHCOJIbHOTO Tuma. [lo
TaKoW cXeMe KOMIIOHYIOT MPEUMYIIECTBEHHO KPYIIHBIE arperaThl, HO ATy K€ CXeMY

MOKHO HUCIIOJIB30BAaTh IIPHU KOMIIOHOBKE HEOOJILIITNX HACOCOB.

a)
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Pucynok 2 - Cxemsl pacIionoKeHUsl HACOCHBIX arperaToB

Bropas cxema oHOPAIHOTO PacHoJIOKEHUsI HACOCHBIX arperaroB (puc. 2,0)
TaKkKe 00ecrneuyrBaeT KOMIIAKTHOCTh pa3MELIEeHUs 00OpyJOBaHUS U, KPOME TOro,
3/laHH€ HACOCHOM CTaHUMHU B 3TOM CJIy4ae YK€, YeM IpPHU PaCHOJIOKEHHH arperaTtoB
IO TMEepBOMl cXxeMe, a KOMIIOHOBKa CHCTEMBbl TpPyOOIPOBOJOB OOECIEUNBAET
HaVMEHbIIIE TOTEPH HAIOpa.

HemocratkoMm  Takoll  CXe€Mbl  pACHOJIOKEHUS  arperartoB  SIBJSETCS
3HAYNUTEIBHOE YBEIMYECHHE JUIMHBI HACOCHOM CTaHIMU. [103TOMYy €€ mpUMEHSIOT IS
KOMITOHOBKH CTAHIIMI ¢ HEOOJIBIIUM YMCIIOM KPYIHBIX arperaTos.

[Ipu OonpioM YucCIE arperaTtoB  pas3jiMyHOTO  Ha3HaueHus  (Ipo-
M3BOJICTBEHHbIE, TPOTUBOIIOXKAPHBIE, ISl OJaYM XO35MCTBEHHO- MUTHEBOM BOJBI U
T. 1.) TPUMEHSAIOT JBYXPSAHOE pacloyiokeHue arperatoB (puc. 2, B). Takoe
pacnojioxkeHue TpeOyeT yBeJIMUYEHUs IIUPUHBI 3[aHUS, a CXEMa KOMMYHHKAIUH
TPyOOTIPOBOAOB MPHU ITOM YCIOKHSIETCH.

PacronoxuB Hacocel B JBa psda, HO B IIAXMaTHOM IOPSAKE YJAeTcs
COKpPaTUTh LIUPHUHY 3AaHUS W YIPOCTUTh CXEMY KOMMYHHUKAIMA TpyOOIpPOBOIOB.
Hacocnass cranuus HamOosiee KOMIAKTHA, KOTJA JIBUTaTe€ld B OJHOM pAIY
pPacnoJIOKEHbl MPOTHUB HACOCOB B JIPYrOM, B TaKUX CIy4asX HPUXOJUTCS, Kak
NpaBuiIo, MPUMEHSATh HACOCHBIE arperarbl MPaBOrO W JIEBOTO BpaleHUs, YTO HE
BCerJga BO3MOXKHO. B 31aHusiX Kpyrjioil opMbl B IUIaHE HACOCHI PacoJiararoT
KOHLIEHTPUYECKU. YJ00HEe BCEro B TaKUX 3/aHUAX pa3MellaTh HacoChl C

BEpPTUKAIBHON OCh0. UTOOBI 0OecreunTh 0€30MacHOCTh 00CITYKUBAHUSA U YI00CTBO
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MOHTaKa M IEMOHTaXa arperaToB, MOCJIEIHNUE IOJDKHBI UMETh CBOOOIHBIN JOCTYI CO
BCEX CTOPOH.

B HacOCHBIX CTaHIUAX, KaK MPABUJIO, BHYTPH 3[aHU, YCTPAUBAIOT TJIOMIAIKH
JUTSI MOHT@)Ka ¥ PEMOHTA arperaToB (MOHTaXHBIC TUTOIIAIKH ).

BcnomoraTensHoe 000pya0oBaHUE (IPEHAaXHBIE HACOCHI, BaKyyM-HAcOCHI H
T.I.) PacIoiaraloT TaKuM 00pa3oM, YTOOBI HE yYBEIWYMBATh pa3Mephl 3/1aHUsA, T.C. B
CBOOOJHBIX MECTaxX MamMHHOTO 3ama. [Ipoxoj OKOJIO TaKWMX HACOCOB OCTAaBISIOT
JUIIb C OJHOM CTOPOHBI, OHU OOJIbIIIME BaKyyM- HAacOChl MHOTIa pacrojiaraloT Ha
KPOHILITEHHAX.

B 3aBucuMocCTH OT Ha3HA4YeHHWS HACOCHOW CTAHIIMU TOJ00p W pa3MEIICHHE
06opynoBaHus (OCHOBHOTO U PE3EPBHOTO) UMEET creruduaeckue ocooeHnoctu. [Ipu
OTOM MEHSIOTCS CTPOUTEIBHBIC KOHCTPYKIIMM 37aHUH, a TakKe KOMIIOHOBKA
000py10BaHUS.

HacocHble cTaHUMM TEepPBOro mNoabeMa OOBIYHO YCTPaWBAIOT 3ariyo-
neHHbIMH. [lom3eMHYI0 4YacTh 3MaHHMS HACOCHBIX CTaHIMH TIEPBOTO IMOJbeMa
BO3BOJISAT M3 >KEIE300€TOHA M TIIATEIIBHO M30JIUPYIOT OT IPYHTOBBIX BOj. B miane
9TH 3[IaHUS MOTYT UMETh KPYTJIO€ WIIH MPSMOYTOIbHOE odepTanue. Kpyribie B maHe
3J1aHUsI HACOCHBIX CTAHIIUM YA0OHO CTPOUTH OIYCKHBIM CITIOCOOOM, TTOITOMY CTAHIIMH
TakoW (POpPMBI yCTpamBarOT Mpu OOJBIIOM 3ariayOneHuu. Tak kak pa3Mmeniatb B HUX
HacoCHOE 000pyJOBaHUE MEHEE yI0OHO, UeM B MPAMOYTOJIbHBIX CTAHIUAX, KPYTJIbIE
B IJIAHE 3aHMS BO3BOIAT JIMILD IIPH HEOOJIBIIOM YHCJIE HACOCHBIX arperatos (3—b5).
[Tpu GosbIIeM YKCIIe arperaToB CTPOSIT MPSMOYTOIBHBIC 3TaHHSI.

3maHusl HACOCHBIX CTAHIIMK IEPBOTO MOAbeMa TPYAHO PACIIMPATH B MPOIECCE
AKCIUTyaTaIy, IIO3TOMY UX CTPOSIT C YYETOM JAbHEHIIIETO Pa3BUTHSI BOJIOTIPOBOIA U
BO3MOYKHOCTH Pa3MEIICHUS JOMOJHUTEIBHOTO WK 00JIe€e MOIIHOTO 00OpYTOBAHHMS.
Ha HacocHBIX CTaHIMSIX TEPBOTO TOIBEMA YacTO YCTAHABIMBAIOT JBa pPabOUnX
HACOCHBIX arperaTa M OJJUH WJIH JIBa PE3EPBHBIX.

TpeboBanus K pe3epBHOMY OOOpYJOBaHHIO U OecriepeOOMHOCTH PabOThHI
CTaHIIMU B IIEJIOM 3aBHCAT OT ee¢ Ha3HaueHws. Haumbomee Bbicokume TpeOOBaHUSA

MMPECABABIIAIOTCA K 6CCHepC60ﬁHOCTH pa6OTBI HAaCOCHBIX CTaHHI/Iﬁ IIEpBOIo 1nmoaAbEMa
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NPSIMOTOYHBIX ~ CHCTEM  BOJAOIMPOBOAA, OOCIY)XMBAIOIIMX IPOU3BOJCTBA, HE
JOIYCKAIOUIME TepepbiBa B IM0Jay€ BOJbI, a TAKXKE XO35SHCTBEHHO-ITUTHEBHIE
BOJIONIPOBOJIBI OOJIBIIUX TOPOAOB. MeHee KeCTKhe TpeOOBaHUsSI MPEIbSIBISIOTCS K
OecriepeboitHOCTH PabOThl HACOCHBIX CTAHIIMI MEPBOTO MOAbEMA, MOJAIOIINX BOIY B
UPKYJISIUOHHBIE (OOOPOTHBIE) CHUCTEMBI, TaK KaK KPAaTKOBPEMEHHBIA IMEpPEPHIB B
noJjiaue BOJbl HE BBI3BIBAET CEPbE3HBIX HAPYIIECHUW B AKCILTyaTallMd 3TUX CHUCTEM.
HacocHble cTanuum mnepBoro mnoabema, 3ariyOsieHHble Oonee yeM Ha 4—5 M,
1es1ecoo0pa3sHo  000py/nOBaTh BEPTUKAIBHBIMU LEHTPOOEKHBIMHU HAacocaMH C
ANEKTPOJBUTATENSIMU, PACIIONIOKEHHBIMU Ha ypoBHE 3emud. IIpu 3TOM MOXKHO
CYLIECTBEHHO YMEHBUIUTH IUIONIa/Jb MAIIMHHOIO 3aja U, KPOME TOro, YIYYIIHUTh
yclioBUs paboThl 3ekTpoaurareneil. Kak mpaBusio, B HACOCHBIX CTAHIIUSX TIEPBOTO
MOJAbEMA YCTPAMBAIOT OTHEIbHBIE BCACBIBAIOUIME JIMHUK IS KaXIOro Hacoca.
KomnexTopb! uin y3ibl epekItoueHus HalOPHBIX TPYyOOIPOBOIOB MOHTHUPYIOT B OT-
JEIbHBIX KaMepax, MPHUMBIKAIOMIMX K HACOCHOW CTaHUMU WM PACIHOJIOKECHHBIX B
HETOCPEICTBEHHOW OJM30CTH OT Hee. B 3THX ke kaMepax pacrnojaratoT 3aJABUXKU U
oOpaTHBIC KJIAMaHbl, MPEJOXPAHSIONINE MAIMHHBIA 3aj OT 3aTOIUVICHUS B Clydae
aBapuu Ha TpyOOIpOBOJax B Mpejieiax HAaCOCHOM cTaHUMU. B ciayyae ocajaku rpyHra
B Ta3zyxax KOTJOBaHAa CTaHIMU i1 OOECHEYEeHHs] HAJEKHOCTH CTHIKOB
TPyOOTIPOBOIOB, MPOJIOKEHHBIX MEXIAY KamMepod W HACOCHOW CTaHUUEH, TPYOBI
YVKJIaAbIBAIOT Ha Oalkax M oOmnopax, 3arjiyOJIeHHbIX 1O HEHapyUIEHHOTO MaccHhBa
TpyHTA.

BcacsiBaroniyie TpyoonpoBOAbl MEX/y BOJONPUEMHBIM KOJIOALIEM U 3JaHUEM
HAaCOCHOM CTaHIIMM YacTO MPOKJIAAbIBAIOT B rajepesx. B MecTtax NpuMbIKaHUS
rajeper K 3JaHUI0 HACOCHOW CTaHLUMHM YCTPAaUBAIOT FEPMETHUYHBIN OCAJOYHBIN IIOB.
Pa3mepsl ranepen (LIMpUHY U BBICOTY) YCTaHABIMBAIOT U3 pacuera TaKoro
pa3MeIIeHusT BCAChIBAIOMIUX TPYyO, MPU KOTOPOM MEXKIYy HUMH, a TaKKe MEXKIY
CTEHKaMH rajeper W Tpybamu ocrtaercs paccrosHue He menee 0,3—0,4 m. Oto
CO37aeT y/100CTBa MPHU MPOBEICHUHA MOHTAXHBIX U PEMOHTHBIX padoT. Eciu TpyOsl
MepeceKaroT CTeHY 3ariayOJIeHHON CTaHIMH, TO B MEeCTax OyAyIINX MepeceueHuil mpu

OETOHHUPOBAHUU CTEH CJIEIyeT 3aKJIaJIbIBaTh PeOPUCThIE MAaTPyOKH, 00ECIIeYnBAOIINE
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TEPMETUYHOCTh KOHCTPYKIIUU NIEPECECUEHN.

Bce TpybOompoBoasl Kak B Ipenenax HACOCHOM CTaHIMU, TaK U BHE ee
(IponoXKEeHHbIE B TPYHTE) 3alIMIIAIOT OT HAPYKHOM KOPPO3UU COOTBETCTBYIOIICH
M30JIALUEN.

Jns ynaneHus BOIbI, NMPOHUKIIENM B 3JaHUE 4YE€pE3 HEIJIOTHOCTH CTEH U
JTHUIIA CTAaHIMU, a TAKXE BBUIMBAIONICHCS W3 BHYTPEHHHUX TPyOONpPOBOAOB MpH
pEMOHTE O0OpYNOBAaHMS, B MAIIMHHOM 3ajié HACOCHBIX CTAHILIMI MEpPBOr0 MOABEMA
yCTaHABJIMBAIOT JIPEHAXHBIM Hacoc. J[peHaxHbIi Hacoc oTkauuBaeT 5—I15 7n/c,
co3JaBas Hamop B 3aBUCHMOCTH OT 3ariyOJieHUs CTAHLIMM UM MECTHBIX YCJIOBUU B
10—20 M BoOf, CT.

HacocHble cTaHIMU BTOPOro NOAbEMA YCTPAWBAIOT WK HE3aryOJIEHHBIMU
(TI0JT MaIIMHHOTO 3aJ1a HAXOJAUTCSl Ha YPOBHE 3€MJIN ), UJTU MOTYy3ariTy0IeHHBIMU (I10JT
MAIIMHHOTO 3ajla Ha 2—3 M HMKE MOBEpXHOCTU 3emin). HeoOxoaumyro BennuuHy
3arayOJieHusl 10JIa HACOCHOM CTaHLMU ONPENENSIIOT M3 YCJIOBHS, YTO BBICOTA
BCACBIBAHUS HE MPEBBIIIAET BEMUYNHBI, JOITYCTUMOM JJIsI HPUHATOTO TUIIA HACOCOB.

Hesaenybnenuvie nacocuvie cmanyuyu IpoIie U S3KOHOMUYHEE 3ariyO0IeHHbIX,
HO HE Bcerja o0ecreynBaroT AOMYCTUMYIO BBICOTY BCAChIBaHHS HACOCOB, YA00CTBO
POKJIAJAKH TPyOOIPOBOIOB M UX HOPMAJIbHYIO IKCILTYaTaIHIo.

B nonysaenybneHuvix  HACOCHBIX ~ CMAHYUAX, BO3MOXHO, YIPOCTUTH
KOMMYHHUKAIIMM TpPyOOIpPOBOJIOB, OOECHeYnuTh pabdoTy HACOCOB C€ HEOOJbIION
BBICOTOM BCAaChIBaHWs WM II0J 3aJIMBOM, HO, KaK IIPaBWIO, YCTPOMCTBO 31aHUS
HACOCHOM CTaHUMM B OTOM CJIy4ae€ HECKOJIBKO JIOPOXKE, YEM COOPYKEHHUE
He3ariayOleHHbIX CcTaHUui. B 3gaHusX mMosy3ariiyOJIeHHBIX HACOCHBIX CTaHIIMMA
HEO0OXOUMO TpeIyCMAaTpUBaTh BBITYCK BOJBl U3 MPUSMKOB B KaHAJIM3AIHIO,
BOJOCTOK WJIM B IIOHW)KEHHYIO YacThb IpUJIEraroumend Tteppuropud. Eciau takou
BO3MOKHOCTH HET, TO, KaK U B HACOCHBIX CTaHIMSIX MEPBOT0O MOIbEMa, HEOOXOAUMO
YCTaHABJIMBATh JPEHAKHBIEC HACOCHI.

HacocHble cTaHIMM BTOPOTO NMOABEMA MPEAHA3HAYEHBI IS [10JaYd BOJABI B
paclpeNenuTeNbHyI0 CEeTh W3  PE3E€pBYapOB  OYMCTHBIX COOPYKEHHW HWIIU

APTC3NAaHCKHX BO,II03860p0B.
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LupKkyJsiiuOHHBbIE HACOCHbIE CTAHUMHU CIYXaT JUisi TOJa4d BOJBI B
CUCTeMbl O0OpOTHOTO BOJOCHAaOXEHHA. B Takux HACOCHBIX CTaHIUSAX YacCTO
YCTaHABJIMBAIOT JIBE TPYIIBI HACOCOB: ISl MOJa4Yu OTpaboTaBiiel (HarpeToil) BOJIbI
HA OXJAJUTENbHBIE COOpPYXEHUS (TPagupHU, TPYABI-OXJAAUTENH, OpbI3ralbHbIC
OacceilHpl) ¥ Uil TMOAAYM OXJAXKACHHOW BOABI TMOTPEOUTENAIM U IleXaM
IPOMBIIUICHHBIX npeAnpusthii. UpKyIsSUMOHHBIE CTAaHUMU paclojiararoT, Kak
MPaBHUIIO, BOJIM3U OT COOPYKEHUI Al OXJIAXKIEHUS BOJBI, OTKY/1a BOAa K MPUEMHBIM
KaMepaM HaCOCHOW CTaHIMM MOJAETCS IO CAMOTEYHBIM TpyOaM UJIM KaHajlaM.

Yucno HacOCOB HAa TaKMX CTAHIMSIX W WX MOJady CleAyeT Ha3HadaTh Tak,
9TOOBI MOXKHO OBLIIO PEryJIHpPOBATH PACXO/ BOJABI HAa OXJAKJICHHE B 3aBUCHUMOCTH OT
CE30HHBIX KosieOaHuil Temneparypsbl. i 3TOro ycraHaBIMBaKOT HECKOJIBKO HACOCOB
CO CPaBHUTEJIBHO HEOOJBIION MOJa4Yeil M B cioydae HEOOXOIMMOCTH OTKIIOYAIOT TE€
WIA uHBbIE Hacochbl. [Ipy 3TOM Hy)XHO BBIOMPATh HACOCHl C TAKUMH XapaKTEPUCTH-
KaMH, KOTOpbl€ 00ECIIEUNBAIOT UX COBMECTHYIO padOTy NP ONTUMAIbHBIX pEeXKUMaX.

B nensax oOecrneueHuss HaACKHOCTH palbOThl HUPKYJISAIIMOHHBIE HACOCHI
CJIelyeT YCTaHaBJIMUBATh MOJ] 3aJIUBOM, T. €. HUXKE YPOBHS BOJAbI B IPUEMHOM Kamepe,
MO3TOMY IUPKYJISIIMOHHBIE HACOCHBIE CTAHIIMU YCTPaWBAIOT 3aryOJICHHBIMH WU
H0JTy3ariayO0JIeHHBIMHU.

[TonBogsimue KaHajibl LUPKYJSIMMOHHBIX CTaHIMM OBIBAIOT JBYX- WJIU
MHOTOCEKITMOHHBIMH, YTO TapaHTUPYET HAEKHYIO MOJady BOJBI B CIydasx aBapuu
WM PEMOHTA CEKUUH MOJBO/SILEro KaHaja.

HacocHo-koMIIpeccopHble CTAHIIMU YCTPAWBAIOT B CIydasx 00OpyIOBaHUS
apTEe3MaHCKUX CKBAXWH BO3AYIIHBIMH BOJOMOABEMHHMKaMH. Ha Takux CTaHIHIX
YCTaHABIMBAIOT KOMIIPECCOPHI AJIs MOAAYM BO3JAyXa M HACOChl BTOPOTO MOIBEMA,
KOTOpBIE 3a0UPAIOT BOAY U3 COOPHOTO pe3epByapa M MOAAI0T €€ B CETh.

Komnpeccopbl ycTaHaBIMBalOT Ha YpOBHE 3€MJIM, a HAacCOChl B HEKOTOPBIX
Cllydasx 3ariyOJisitoT Ui 00ecriedeH s ONTUMANIbHBIX YCIIOBUI BCaChIBAHUS.

Bo3nyx k kommpeccopam MOJBOST MO BCACHIBAIOIIMM BO3AYIIHBIM JIMHUSM,
KOTOpBIE BBIBOJAT K MeECTy 3abopa aTMOC(epHOro BO3ayXa, IA€ OOBIYHO

ycTaHaBiauBaoT GuiabTpel. [lpu OonblION MOJaye KOMIIPECCOPOB YCTPAUBAIOT
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OTJENbHOE TOMEIleHUEe g (QUIBTPOB BO3Ayxa. Ha HarHeTaTeNbHBIX JHUHUSIX
KOMIIPECCOPOB (/10 pecuBepa) HE YCTAHABIMBAIOT HU 33JBWKEK, HU BEHTHIIEH BO
n30ekaHne TTOJIOMOK KOMITPECCOPOB B CIIydae MX ITycKa MPH 3aKPBITOH 3aIBIKKE.

HacocHble CTaHIMH MOJAKAYKH YCTPaWBAaIOT JJIsl TMOBBILMICHUS Hamopa B
OTJICNBHBIX MHUKpPOpAaHOHAX TOpOJa WIM OTIACIBHBIX I11€XOB (TPYMIBI IIEXOB)
IPOMBINUICHHBIX TpeanpusaTiii. HacocHble CTaHIMM TMOAKAYKA C TPUEMHBIMH
pe3epByapamMu TMPaKTUYECKH HE OTJIMYAIOTCS OT HEOONBIIMX HACOCHBIX CTaHITHIA
BTOPOTO MOAbEMA U MPUHLHUIIBI UX KOMIIOHOBKH T€ )K€, YTO M Y HACOCHBIX CTaHIIMN
BTOpOTO TmogbeMa. HacocHble CcTaHIIMM TOAKAuku Oe3 pe3epByapoB Oosee
KOMMaKTHBI. X 9acTo pa3MeniaroT B 3ariayOJIeHHBIX 3[aHHUsIX HEOONBIIOTO pa3Mepa.
Pexum paboThl TAKMX CTAaHLMH XKECTKO CBS3aH C PEKUMOM BOJIONOTPEOICHHUS.

B 3apy06exxHo#l mpakThKe MOIYYHIA PaCHpOCTPAHEHUE CTAHIIMU MOAKAYKH C
HOTPYKHBIMU HAaCOCHBIMH arperaraMy. Takue CTaHIMU PacIlojararoT B MOJ3EMHBIX
KaMepax (KoJloALax), He yCTpauBas HaJ3eMHON wacTu 31aHusa. Kak mnpasuiio,
HACOCHBIE CTAHIIUU TIOJIKAYKHU JENal0T aBTOMATU3UPOBAHHBIMHU.

K cneunansHOMy 000pYZOBaHMIO BOJONPOBOAHBIX HACOCHBIX CTaHUUHN
OTHOCSITCSI COPOYIEP>KUBAIOIINE U PHIOO3ANTUTHBIE YCTPOWCTBA U IIIUTOBBIC 3aTBOPHI.

Copoyoepircusarowgue ycmpoiicmea TpeJHA3HAYECHBI JUIS 3aIIUTHl HACOCOB
OT MOMaJaHusl B HUX COpa U IUIABAIOIIMX TeJl, a pbloo3aujumusle— I 3allUThl
MaJbKOB M MOJIOJH PBIO OT MOMAalaHus X B BOAOIIPUEMHUKHY U HacOCHL. B mociennee
BpeMsl phIOO3aIIUTHBIM YCTPOMCTBAM yIESIOT 0c000€ BHUMAHKE, TaK KaK C POCTOM
qriclia BOA03a00pOB MOBEPXHOCTHBIX BOJ| BO3pAcTaeT IMPOILEHT THMOEIN MalbKOB H
MOJIOJIA PBIO B BOJONPHUEMHBIX COOPYXEHUSIX. YacTo copoyaep KuBaroIne U prioo-
3alUTHBIE YCTPOWCTBA COBMEIIAIOT.

CopoynepXrBamIMe pEHIeTKH YCTaHABIMBAIOT Ha KPYMHBIX HACOCHBIX
CTAaHIMSIX B OKHaxX BOJONPHEMHUKOB. [l 3aIIUThl pemIeTOK OT O0JIeCHEHUS
yCTpauBalOT WX O00OTPEB MapoOM MJIM TOKOM HHU3KOTO HampsbkeHHs. Eciau B Bomoeme
COJICP)KUTCSL OOJBIIOE KOJIMYECTBO 3arps3HEHHi (BOAOPOCIEH, menbsl U T.1.), TO
MPUMEHSIOT PEHIETKH ¢ MEXaHHUUECKON OYMCTKOM C TOMOIIBIO ABMKYIIUXCS IIETOK.

COpOYIIGp)KI/IBaI-OHII/IC CCTKM IpEAHA3HAYCHbI JJIA 3aACpKaHWA B3BCIICHHLIX
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YaCTHII, IJIABAIOLIUX MPEIMETOB U pbI0. VX ycTpamBaroT MIOCKUMU HETIOABHKHBIMU
WJIM JICHTOYHBIMH BpalaromuMucs. /st O4MCTKHA ChEMHBIX CETOK OT 3arps3HEHUN UX
HOJHUMAIOT C TOMOIIBIO MEXAHU3MOB, HapUMeEp JIEOEN0K, U MPOMBIBAIOT CTpyel
BOoAbl. Bo Bpemsi mMpOMBIBKH MpeKpamaiT 3a00p BOJBI Yepe3 OKHO, Ha KOTOPOM
yCTaHOBJIEHA IIPOMbIBAaEMasi CETKa.

II{uToBBIC 3aTBOPBI NPUMEHSIOT B HACOCHBIX CTAHLUAX MEPBOrO MOIbEMA,
LHUPKYJSITUOHHBIX HACOCHBIX CTAHIMSAX M CTAHLMAX NEPEKAYKH JUIsl YACTUYHOTO WU
IOJIHOTO NIEPEKPBITHS KAHAJIOB WJIM OTBEPCTHUM NPSMOYTOJIBHOTO CEUYEHHS.

/epegannvie U Memaniuyeckue IUIOCKAE 3aTBOPbl YCTaHABIMBAIOT B
rnasax COOpPYXKEHHMSI M TMPUBOJAT B JBWKEHHE, KAaK NPaBWIO, C IOMOIIBIO
CHElMaIbHBIX MEXaHM3MOB. Ha ManbIX cOOpYKEHUAX MPUMEHSIOT PYYHOU IPUBOJ, a
Ha 00JIBIINX — 3JIEKTpONpUBOA. I10 Ha3HAUEHUIO Pa3INYalOT OCHOGHbIE, ABAPUIIHbIE

U DEMOHMHbBLE 3aMmME0OPbl.

IHopsigok BbIMOJIHEHHSI Pa0OTHI:
1) mnpoaHanu3upPOBaTh PAOOTY HACOCHOM CTAHIIUK U ¢ 000pyIOBaHHMS;

2) COCTaBHMTh OTYET IO HACOCHOW CTaHIIUU.

KoHTpoJibHBIE BOIIPOCHI:
1. VkaxuTe BUABI HACOCHBIX BOJOMPOBOJIHBIX HACOCHBIX CTAHITUM.
2. Ilepeuncrnure OCHOBHOE OOOpYJOBaHHUE BOJIOMPOBOJHONW HACOCHOM

CTaHIINU.
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IMPAKTHYECKASA PABOTA Ne4

HA3BAHUE IPAKTUYECKOM PABOTHI:
BBIEOP UNCJIA U TUITA HACOCOB HACOCHOM CTAHIIMH
BOIOOTBEAEHN A

Leab padoThI:

1) onpemenuTh  pacdyeTHyl0  IIPOU3BOAUTEIBLHOCTh  HACOCHOHW  CTAHIMH
BOJIOOTBEICHUS;

2) 1oa06paTh YMCIIO M THI PabOYMX M PE3EPBHBIX HACOCOB;

3) OIIPCACIINTD XapaKTCPHUCTHKHU BLI6paHHBIX HaCOCOB ITIO KaTaJIoI'aM.

3HaHus (aKTyanu3anus):
— HacocHple cTaHIIMHA BOJIOOTBEICHUS.
YMEHHUSsI:
— paboTaTh C HOPMATUBHBIMH JTOKYMEHTAMH;
— BBIOJHATE M OQOPMIIATH pacyeThl TPOCKTHPYEMBIX JJIEMEHTOB CHCTEM

BOJOCHA0XEHUS.

OCHOBHBIE TEPMUHBI U ITIOHATUA

K HamexHOCTH KaHaIW3allMOHHBIX HACOCHBIX CTaHIUNA MPEIbSBISIOTCS TaKWe
K€ BBICOKHE TpPeOOBaHUs, KaK U K HaJEKHOCTU BOJIOMPOBOIAHBIX, MOCKOJBKY BBIXO/I
U3 CTPOSl KaHAJIM3ALMOHHOW CTAaHIUHM MOXKET MNPHUBECTU K 3aTOIUICHUIO TEPPUTOPUU
CTOYHBIMHM BOJIAMHU CO BCEMH BBITEKAIOIIUMHU OTCIOJIA TSKEIBIMU MOCJIEACTBUAMU. B
CBS3U C OTUM HEOOXOAMMO TMPABWJIBHO BBHIOMPATh YKCIO W TUI HACOCOB, TOYHO
ONpeNeNiaTh MX MoAa4y U B COOTBETCTBUU C 3THM PACCUUTHIBATH BMECTHUMOCTh
PUEMHOTO pe3epByapa.

Pexxum paboThl HACOCHOHW CTAHIIMH, YUCIIO HACOCOB MU BMECTUMOCTh pe3epByapa

3aBUCAT OT PCKHUMaA IIPUTOKA CTOYHBIX BO/, O0OBIYHO HCPABHOMCPHOI'O B TCUCHHC
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CyTOK. VCKitoueHne coCTaBIsIOT HEKOTOPBIE CIydau MEPEeKauKy MPOU3BOJCTBEHHBIX
CTOYHBIX BOJ, MPUTOK KOTOPBIX MOKET OBITb PABHOMEPHBIM. /[l yMEHbIIEHUA
BIMSHUSL ~HEPAaBHOMEPHOCTH IpPUTOKAa Ha  peXUM  pabOTBl  HAacocoB B
KAaHAJIN3ALUOHHBIX HACOCHBIX CTAaHUUSAX YCTPAaWBAIOT IPUEMHBIE pPE3EPBYApPHI.
BMmecTMOCTh MOCIIEAHUX YCTAHABIMBAIOT B 3aBUCHMOCTH OT TIpaduka MPUTOKA
CTOYHBIX BOJ, I0Ja4l HACOCOB U MPUHATOTO PEKUMa pabOThl HACOCHOM CTaHIIUU.

Ob6beM MPHEMHOTO pe3epByapa OTPaHUUMBAETCSA YCIOBUSIMU €r0 HOPMAJIbHOM
sKkcIuTyaTanuu. [Ipu ciuimkom 60sbIIOM 00bEME IPOUCXOIUT BBINAJAECHUE OCAAKa U3
CTOYHOM JKHUJIKOCTM M 3arHMBaHUE OCaJKa W KUJIKOCTU. [lo3TOMy BMeECTUMOCTH
pe3epByapa J0JDKHA ObITh, BOBMOKHO MEHBIIIEH, HO HE MEHEe S-MHHYTHOW MoJadu
OJIHOTO U3 HACOCOB CTaHIUU.

MakcumanbHyl0 4acTOTy BKJIFOUEHHS! HACOCOB YCTAHABJIMBAIOT B 3aBUCUMOCTH
OT TUIIa M MOLIHOCTH OJJIEKTPOJBHUraTEle, CTEIEHH aBTOMATU3AallMM HAaCOCHOU
CTaHLIMU U APYTrux yciaoBuil. OOBIYHO JOMYCKaOT MAKCUMAJIBbHO TPHU BKIIIOUEHUS B 1
Y — MPU PYYHOM YIPABJICHUH HACOCHBIM arperaroM U MTh-IIECTh BKJIIOUYEHUN —
IPY AaBTOMATHYECKOM YIIPABJICHUH.

[Togadyy HaCOCOB M UX YHCIIO ONMPEAEISIOT UCXOIA U3 OOILEro MPUTOKA CTOYHBIX
BoA K craHuuu. llpm sToM Uil pacyeta mOJa4yd HACOCOB U BMECTHMMOCTH
pe3epByapoB MOXHO IMOJIb30BATHCA CYTOYHBIM HMHTETPAIbHBIM TpaUKOM IPUTOKA.
Opnnako u3-3a 00JBIION YAaCTOTHI BKJIFOUEHUSI HACOCOB MOJIb30BAHUE 3TUM IpaduKoM
3aTpyaHSETCS, U JUIA PacyeToB BMECTHUMOCTH DPE3EpBYapOB OOBIYHO HCIIONB3YIOT
4acOBOW HHTErpaJibHbI TpaduK MNpUTOKa W OTKauku. [Ipu 3TOM cuuTaroT, 4TO
IPUTOK B YaC HauOOJIBILIETO BOJOOTBEICHUS MOYKHO MPUHATH PABHOMEPHBIM.

['paduaecku Ha mHTErpaTbHOM TpaduKe paBHOMEPHBIN MMPUTOK U300pakaeTcs B
BU/JIE TIPSIMOM, TAHT'€HC YIJIa HAKJIOHA KOTOPOM MPOMOPIMOHAIIEH YACOBOMY IIPUTOKY.

[Tonayy HacocoB BBIOMPAIOT PaBHOM MaKCHMajJbHOMY 4YacOBOMY IPHUTOKY,
MO3TOMY B dYac MaKCHMAaJbHOIO BOJOOTBEACHHS TpadUKH NPUTOKA M OTKAUKH
coBnagaroT. lIpu yMeHbIIEHMHM IIpUTOKAa HACTyNaeT MOMEHT, KOIZJa pe3epByap
OMOPOKHSETCSI U HACOC OTKJIFOYALOT.

ITocne oTkarOUEHMS Hacoca Fpa(bI/IK OTKaA4YKHU UMECCT BU HpﬂMOﬁ, napam]enbﬂoﬁ
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ocu abcrucc. PasHOCTh OpAMHAT KPUBOW MPUTOKA M OTKAYKH COOTBETCTBYET 00BEMY
KUJAKOCTH B pe3epByape B JaHHBIA MOMEHT BpEMEHU. B MOMEHT MaKCHMalbHO
JOITYCTUMOT'O 3aloJHEHUsI pe3epByapa HACOC BKIIOYAIOT U MPOLIECC MOBTOPSETCS
cHOBa. TeopeTHYeCcKH J10Ka3aHO, YTO MaKCHUMaJIbHOE YKCJIO BKIIOUEHHUM Hacoca Mpu
3aJlaHHOM BMECTHMMOCTH pe3epByapa HacTylaeT B TOM cllyyae, Korja HpHUTOK
coctasisieT 50 % nmogauu HacocoB. M3 aToro cienyer, 4To BMECTUMOCTh pe3epByapa
HACOCHOM CTaHIIMM HEOOXOJAMMO paccuuTaTh TMPHU 3aJaHHOM YHUCJIE BKIIOYCHUN
Hacoca MCXOJs W3 MPUTOKA, PAaBHOTO TMOJOBMHE Tojaayu Hacoca. [lomady Hacoca
clenyeT IpUHUMATh Hanbojee OJIM3KON K MaKCUMaJIbHOMY YacOBOMY MPUTOKY. Ecim
Ha CTaHIIMU YCTAaHOBJIEHO JBa pabOuMX HAcoca, a Mojada KakJAOro M3 HUX IpU
COBMECTHOI paboTe paBHa IMOJOBHUHE MAaKCHMAJIbHOTO MPUTOKA, TO BMECTHUMOCTb
pe3epByapa MOKET ObITh YMEHbIIIEHA B 2 pasa.

JlanbHeWIero yMeHbIIeHUsI BMECTUMOCTH pe3epByapa MOXKHO JOCTUYb MyTEM
YBEJIMUCHMsSI YUCJIa arperatoB HacCOCHOM ctaHuuu. [Ipu OoybIIOM 4YMCIie arperatoB
4acTh W3 HHUX paboTaeT NOCTOAHHO (0€3 BBIKIIOUEHHSA), TaK KaK OTKAYMBAET
MOCTOSIHHYIO 4YacTh MPUTOKA, a HEPAaBHOMEPHOCTh OCTABIICHCS YacTH MPUTOKA
KOMITCHCHPYETCS BKIIFOUCHHEM M BRIKITIOUCHUEM JAPYTHX HAcOCOB. B aTOM cirydae Bce
pacyeThl, CBA3aHHBIE C HEPABHOMEPHOCTHIO MPUTOKA, OTHOCITCS JIUIIH K IEPEMEHHOM
4acTH MPUTOKA (B OOJIBIIMX TOPOJIAX 3Ta YaCTh HE3HAUUTENbHA IO OTHOIICHHUIO K
o0memMy mpuToky). [103TOMy Ha KPYITHBIX HACOCHBIX CTAHIMIX C OOJIBITUM YHUCIOM
HAaCOCOB BMECTHMOCTh MPUEMHOTO pe3epByapa PacCUYUTHIBAIOT UCXOMS U3 BPEMEHH,
HE0OXOIUMOr0 JUIsl 3alycKa pPEe3epBHOIO arperata B CIydae OCTAaHOBKM pabOyero
Hacoca. OOBIYHO BMECTUMOCTh Pe3epByapa MPUHUMAIOT PABHOUW MPUTOKY >KUIKOCTH
CO CPETHECYTOYHBIM PACXOIOM B TEUCHHE 3—5 MUH.

Uuclio HACOCHBIX arperatoB 3aBUCHUT OT Ha3HAYCHUS CTaHIMH, PEKHMa €e
paboThl M OOIIEro MPUTOKA CTOYHBIX BOJA. Ha HeOOIbIMMX pallOHHBIX CTaHITUSX
MEepEeKauYKd yCTaHABIMBAIOT JBa HACOCAa: OOUH padoyuii N 00uH pe3epenvlii (Ipu
ATOM BTOPOM pPEe3epBHBII HACOC JOHKEH HAXOJIUThCS B COOPAHHOM BUJE HA CKIIAJE).
Yarre sxe Ha paliOHHBIX CTAHIUSAX YCTAaHABIMBAIOT TP HACOCA: JBA pabOYUX U OJUH

pe3epBHbIN (IJII0C OJIMH Ha ckiaje). Eciau Ha cTaHMM yCTaHOBIIEHO OOJIbIIE JBYX
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pabounx HACOCOB, TO NPHHUMAIOT JIBa PE3EPBHBIX Hacoca. Pe3epB HacOCHBIX
arperaToB 3aBUCUT TaKX€ W OT TOTO, HACKOJBKO YacTO MOJKHO IIOJIh30BaThCS
aBapUHHBIM BBITYCKOM. B psae palioHOB CaHWTapHas WMHCICKIIUS pa3periact
WCIIOJIh30BaTh aBAPUITHBIA BBIMTYCK JIMIIb B UCKIIOUUTEIBHBIX Cirydasx. I Takux
paliOHOB YHCJIO PE3CPBHBIX arperartoB MPUHUMAIOT COMIACHO TPEOOBAHHSIM
CaHUTAPHOU MHCITCKITUH.

Hacocw1, o6opynoBanre U TpyOOTIPOBOABI CIICAYET BHIOMpPATh B 3aBUCUMOCTH
OT PaCcUeTHOIO MPUTOKA M (PU3MKO-XMMHUUYECKHUX CBOMCTB CTOYHBIX BOJ M OCAJIKOB,
BBICOTHI TMOJTbEMA U C YIETOM XapaKTEPUCTUK HACOCOB M HAIIOPHBIX TPYOOTIPOBOIOB,
a TaKXXe OYEPEeTHOCTH BBOJA B ACHCTBHE OOBEKTa. UWCIIO pe3epBHBIX HACOCOB
HAJJICKUT IPUHUMATH 110 TabJuIe 2.

Ta6nuna 2 — KonruecTBo pe3epBHBIX KaHATU3AIMOHHBIX HACOCHBIX arperaTtoB

boITOBBIE M OJIM3KHE K HUM IO COCTaBY ATpecCrUBHBIE CTOYHBIE
MIPOM3BOJICTBEHHBIE CTOUYHBIE BOBI BOJIbI
Yucno HacocoB
Pabounx Pe3epBHBIX IpU KaTEropuu Hajie:)kHOCTH | Pabouunx | PesepBHbIX npu
JEUCTBUSI HACOCHBIX CTAHIUN BCEX KaTETOpUAX
1(50):10)7 BTOpPOU TpeThEN HAJICKHOCTHU
JEUCTBHUS
HAaCOCHBIX
CTaHIMHU
1 2 1 1 1 1 u 1 Ha ckiIaze
2 2 1 1 2-3 2
3 u Gonee 2 2 lulmna 4 3
CKJIaJle
- - - - Su He menee 50%
6osee
IIpumeuanusi: 1. B HAcOCHBIX CTaHIUAX [OXKACBOM KaHAIU3alMU  PE3EPBHBIE
HAacOChl, Kak TMpaBWUJIO, TpeaycMaTpuBaTh HE Tpedyercs, 3a HCKIIOUYCHHUEM
CIy4aeB, KOTJia aBapuiiHBIA cOpOC JMOXKACBHIX BOJ B BOJHBIE  OOBEKTHI
HEBO3MOXKEH.
2. Ilpyu pEeKOHCTPYKIIMU, CBSI3aHHOW C YBEJIWYECHUEM  MNPOU3BOJAUTEIHLHOCTH,

AOIyCKacTCA JIA TMCPCKAYKH OBITOBBIX H ONM3KUX K HHUM IIO COCTaBy
IMPON3BOACTBCHHLIX CTOYHBIX BOJ B HACOCHBIX CTAHIHAX TpGTBGfI KaTeropuu HC
YCTaHaBJIMBATb PC3CPBHLIC arperarol, IIpCAyCMaTprUBasd XpaHCHUC WX Ha CKIIa/C.
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1. OnpeneneHne cpeIHUX U MAKCUMAJIBHBIX PACXOJIOB OT JKUJIOW 3aCTPOMKH
B cooTBeTCTBHH € 33JJaHHOM CTENEHBIO 01aroyCcTpOMCTBA KWIbIX 3AaHUM,

IMPUHUMACTCA CPCAHCCYTOUYHOC YACIbHOC BOAOOTBCACHUC COINIACHO PCKOMCHAAIIUAM

CHullI 2.04.02-85.
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rne (e — yacjiabHass HOpMa BOOTOOTBEACHMUS,
N — PaCuUCTHOC Y1 CJIO JKUTEJICH.

2. MaxkcuMaiabHBIN CYTO‘IHLIﬁ pacxoa CTOYHBIX BOA COCTABJIACT:

QMaKC.CyT: KcyT : Qcp.cyT ! (2)

rae Ky - ko3 duuueHT cyTo4Hol HEpaBHOMEPHOCTH, IPUHUMAEMBIN COIIIACHO 11.2.2
[21]

3. CpenHeuyacoBoi pacxo]i CTOYHBIX BOJI:

Oepae. =~ (3)

1000 -24 '

4. MakcuManabHbIH YaCOBOM PacXo]i CTOYHBIX BOJI;

Omaxe.qac.™ KOGLLL ) qcp.qac ] (4)

rae Koygy - MakcuManbHbIil 001mmii Ko3)PUIIMEHT HEPABHOMEPHOCTH MPUTOKA CTOYHBIX
BoJI, mpuHUMaeTcs 1o 1m.2.7 CHull 2.04.03-85.

5. CpengHeceKyHAHBIN pacxo] CTOYHBIX BOJ COCTABIISET:

I L (5)

24 -3600 '
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6. MaxkcumanbHbIN CEKYHIHBIA PACcX0]l CTOYHBIX BOJ COCTABJISICT:

qMaKC.CeK: K06Lu ' qcp.celc (6)

7. MuHUMaIBHEIN CGKYHI[HBIfI pacxoa CTOYHBIX BOA COCTABJIACT:

Ompr.cex™ K06H.I : QCp.ceK ) (7)

rne Kogy — MUHUMaIBHBINA 00Imui K0((HUIIMEHT HEpaBHOMEPHOCTH MPUTOKA CTOUHBIX
BO, mpuHUMaeTcs 1o m.2.7 CHull 2.04.03-85.

8. MuHHMMaJILHBIA YaCOBOM pacxona CTOYHBIX BOA COCTABJIACT:

qMI/IH,'-IaC: Ko6m : qcp.qac . (8)

IHopsizok BbIMOJIHEHHSI Pa0OTHI:
1) ompenenuTh pacueTHBIC PACXObI CTOYHBIX BOJ;
2) 1oa00paTh MapKy HACOCHBIX arperaToB U UX XapaKTePUCTUKU;

3) ompenenuTh KOJIUYECTBO PE3EPBHBIX arperaTos.

KoHTpoJibHBIE BONIPOCHI:
1. VYkaxuTe OCHOBHBIE MapameTphl, MO KOTOPHIM OCYIIECTBIISIETCS MOA00D
KaHAJIN3allMOHHBIX HACOCOB.
2. llepeunciure OCHOBHOE OOOpYAOBaHME KaHAJIU3AlMOHHON HACOCHOMN

CTaHIIUU.
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ITPAKTHYECKASA PABOTA NeS

HA3BAHHUE IPAKTUYECKOM PABOTHI:
IIOCTPOEHUE 'PA®UKA COBMECTHOM PABOTHI:
HACOCHAA CTAHLIA BOOOOTBEAEHUA - CETH

eab padoThI:
1. ompenenuth BMECTUMOCTh MPUEMHOTO PE3EPBYyapa;

2. IIOCTPOUTD I“pa(i)I/IK IIPUTOKA U OTKAYKH CTOYHBIX BOJI.

3Hanus (akTyanuzanus):
— HacocHble cTaHIIUM BOJTOOTBEACHMUS.
YMEHHS:
— paboTarbh C HOPMATUBHBIMU IOKYMEHTAMU;
— BBIIOJIHATE M OQOPMIIATH PACUYETHl MPOEKTUPYEMBIX 3JIEMEHTOB

BOJIOCHA0KEHUS.

OCHOBHBIE TEPMUWHBI U ITOHATHUSA

1. T'mapaBauyecKUil pacyeT HACOCHBIX CTAHIIUM.

[Tpu mogbGope HACOCOB PYKOBOACTBYIOTCS CIEIYIONTUMHU YCIOBUSIMHU:

CHCTCM

— o0mras mogaya pabOYMX HACOCOB JIOJKKAa PABHATHCS MAKCHMAJIbHOMY

paCdCTHOMY IMMPUTOKY CTOYHBIX BOA HJIM HCCKOJIBKO IIPCBLIIIATD €TO,

— 4YHuCJIO0 H IIoJada HACOCOB OOJIZKHBI oOecrneunTh YCTOﬁqHBBIﬁ PEKUM

pa6OTBI CTaHIMHU ITPH IICPHUOINICCKUX KOJICOAHMX IIPUTOKAa BOJBI;

— HaCOChbl uenecooGpa3Ho IIPUHUMATb OAHOTHUIIHBIC.
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TpeOyembiii HamOp HACOCOB, M, OTIPEALIISIFOT IO PopMyIie
H=H+h,;+h,, +h, (9)

rae H, — reomerpuyeckas BbicOTa NMoabeMa (pa3HOCTh OTMETOK MOJIaYu U OTKAuKU
CTOYHBIX BOJ), M;

h.s - TOTEpU HAMIOpa BO BcachIBaKoIIEM TpyOompoBoe, M; Ny, - moTepu Hamopa
B HAIIOPHOM TPYOONpoBo€e (B HAPY>KHOM U BHYTPHU HACOCHOM CTAHIINM), M;

h, —3amac Ha W3JIMB XUIKOCTH M3 TPyOOmpoBojaa  (MPUHUMACTCS PaBHBIM
Im).

[loTtepu Hamopa B TpyOONpOBOJIax CKJIQABIBAIOTCS W3 MOTEPh HA TPEHUE U
MECTHBIE comnpoTuBieHUsA. I[loTepu Ha TpeHuUe 1O JJIMHE TPyOOIPOBOJIOB
OTPENENSAIOT IO PacdYeTHBIM TaliuIaM JUisi HAmoOpHBIX TpyoOorpoBonoB (D. A.
[lleBeneBa, H. ®. demopoa mmm A. A. u H. A. Jlykuneix). MecTHble

COTIPOTUBIIEHUS], M, BBIYHUCIISIOT IO (popmyIie
'L-‘E
HM=2gg, (10)

rze V — pacyeTHas CKOPOCTh JBHKEHUS BOJIbI 10 TPyOOIPOBOIY, M/C;
2.
gJ — yCKOpeHHue CBOOOHOTO MaJIeHUs], M/C”;
(— KO3(pPUIIMEHT MECTHBIX CONMPOTUBICHUH (MPUHUMAETCS IO TUIPABINYECKUM

CIIPAaBOYHHUKAM).

IlocneoosamenbHocmbeuopasiuuecko2o pacuéma HACOCHOU CIAHUUN:

— OpHUCHTHPOBOYHO  HAMEYAIOTCS  JUaMETp W KOJIMYSCTBO  HAIOPHBIX
TPYOOIIPOBOIOB [0 MAKCUMAJIBHOMY MTPUTOKY CTOYHBIX BOJI;

— ompeaensercs TpeOyeMblid HANOp HACOCOB JUIS TPHHATHIX HAIOPHBIX
TPyOOTIPOBOIOB;

— II0 Pacxojy CTOYHOM BOJABI M HAIOPy HACOCOB IO KaTajoram IMPOHM3BOIUTCS
IpeIBapUTEIbHBIA BEHIOOP HACOCOB;

— Ha XapaKTePUCTHKH, MPEICTaBJISAIoNIe co00i KpUBBIE 3aBUCHMOCTH HAIopa,
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KIT/] 1 mMomHOCTH HACOCOB OT UX Mojauv (IpU MOCTOSTHHOM 4acTOTE BpalleHUs),
HAHOCST XapaKTEPUCTHKU TpyOompoBogoB Q—H, TMOCTpOEHHBIE B TOM K€
Macitade; JUIsi 3TOro ONpeAessioT IOTEepH Hamopa B TPyOONpoBOJax Ipu
pa3IMUHBIX 3HAYCHUSIX PacxoJa BOJbBl M MOPHOABISAIOT K JTUM HOTEPSIM
r€OMETPUYECKYI0 BBICOTY IOJa4M; TOYKH TMepecedyeHus xapakrtepuctuk Q—H
HacocoB 1 Q—H TpyOGompoBoI0B 1alOT pacyeTHbIC TOYKH pabOThl HACOCOB.

— OKOHYATENIbHBI BBHIOOp TPYyOOIPOBOOB W HACOCOB JOJDKEH OBITH CACTAH C
y4ETOM pPacCMOTPEHHUsI BCEX BO3MOXKHBIX BapHaHTOB W OOOCHOBAaH TEXHUKO-

9KOHOMHWYCCKHMHU pacdCTaMU.

Pucynox 3 — Xapaktepuctuka pabOTBI  OJHOTO HAacoca B OJMH HANOPHBIN
TpyOOIIpOBOA

Ha pucynke 3 mokazaH mpocTedImii ciydaii pacu€érta — paboTa OJHOTO
Hacoca B oguH TpyOomposoxa. Touka 4 mepecedenms kpuBbix Q - H m Q - Hy,
SBJISIETCSL PAacUeTHOM TOYKOM paboThl Hacoca. Pacxon Q, cooTBeTCTBYyeT mojaue
Hacoca ripu Hanope H,; KII/I nacoca onpenensercs Toukoil B; morpebisemas mo-
HOCTb — TOYKOM b.

2. Pacuer TpeOyemoil BMECTHUMOCTH MPUEMHOTO pe3epByapa HACOCHOU
CTaHLIHUH

TpeOyemyto BMECTUMOCTb MPHEMHOTO pe3epByapa OMNPEACNAIOT B

3aBHUCUMOCTH OT IMMPHUTOKA CTOYHBLIX BOJ, IIOJAYH HACOCOB U PCIKHUMA UX pa6OTI>I. HpI/I
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ATOM OHa JIOJKHA OBITH HE MEHEe S-MHUHYTHOM MaKCHMajbHOW MOJaud OJHOTO U3
HAaCOCOB.

[IpoBepsIOT BMECTHMOCTh pE3€pByapa Ha YacTOTy BKJIIOYEHHUS HACOCOB
MCXOs U3 YCJIOBUS, YTOOBI YHCIIO BKIIIOUEHUH B TeueHHe | 4. Obu1o He Gosee miatu
IpU aBTOMaTUYECKOW paboTe HACOCOB M HE OoJsiee TpeX NPU PyYHOM YIPaBICHUM;
OPU MOLIHOCTH JJIEKTPOJBHUraTelIe HACOCOB C ABTOMATHUYECKUM YIIPABICHUEM
ceoimie 50 kBT pexoMeHayercs npuUHUMaTh HE Oojee Tpex BKItOueHuid. Ecmu
[IPEABAPUTEIIBHO HA3HAYEHHAsl BMECTUMOCTb HE YIOBJIETBOPSAET ITUM YCIOBHUSAM, €€
COOTBETCTBEHHO YBEIMYHMBAIOT.

[IpoBepka Ha 4YacTOTy BKIIOUYEHHH JenaeTcs Trpaduuecku — IyTeM
MOCTPOEHHUS UHTETPATILHOrO TpauKa NPUTOKA U OTKAYKU CTOYHBIX BOJ B T€UeHHE |
gy g cpeaHero (50% MakcMManabHOrO) 1 MUHUMAJBHOTO IMPUTOKOB MpU padoTe

OJJHOI'0 HaCocCa.

250

204

i

50

Pucynok 4 — I'paduk npUTOKa M OTKAYKK CTOYHBIX BOJI
1 — cpeanuii TPUTOK CTOYHBIX BOJA; 2 — MHUHUMAJIbHBIM mpUTOK; 3 u 4

— pexkuMbl  pabotel  Hacoca ®I'-450/22,5

Ha pucyHke 4 mnpuBeneH NpuMep MNPOBEPKM BMECTHMOCTH pe3epByapa Ha

JaCcTOTY BKIIIOYUCHHA HACOCa IIpU PYYHOM YIIPABJICHHUU. I[JIH OTKa4YKKW BOJbI ITPHUHAT
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Hacoc ®I-450/22,5, mogaga xoToporo cocrtaBisier 450 M3/q, YTO COOTBETCTBYET
MaKCHUMaJbHOMY TPUTOKY. TpeOyemass BMECTUMOCTb pe3epByapa U3 YCIOBUS
obecrieyeHns 5-MUHYTHOHM noaa4yu Hacoca cocrasiser: Wy, = 450 : (60 : 5) =37,5 M
npunsTa BMecTuMocTh 40 M°. Kak cienyer u3 rpaduka, 9ucio BKIIOUEHHIT HacOCa 3a
1 4. mpu cpeHEM U MUHUMAJIBLHOM MPUTOKAX HE mpeBblaeT Tpex. CieaoBaTeNbHo,

yBEJIMUEHHS] BMECTUMOCTH pe3epByapa He TpeOyeTcs.

Hcxoanble jaHHBIE:

Ne BapuanTa H: hm.B. N C
1 1 3 1 0,41
2 1,5 5 0,5 0,45
3 1,2 2,5 0,8 0,3
4 0,8 1,6 0,9 0,35
5 0,5 4 2 0,38
6 0,7 2 1,5 0,5
7 1,3 1,5 1,3 0,8
8 1,4 1,3 1,2 0,75
9 0,3 3 1,7 0,65
10 0,7 2,9 0,8 0,4

IHopsigok BbIOJIHEHHSI Pa0OTHI:
1. ompenenuTh BMECTUMOCThH MPUEMHOTO pE3epBYyapa,;
2. TIOCTPOUTH IpaUK MPUTOKA M OTKAYKH CTOYHBIX BOJ,

3. OTBETHUTH Ha KOHTPOJILHBIE BOTIPOCHI.
KoHTpoJibHBIE BONIPOCHI:

1. Vkaxure Ha3HAUYCHHE MPUEMHOTO pe3epBYyapa.

2.  YKaxuTe BUJBI MOTEPh HAMOPA, BO3HUKAIOIINX B TPYOOIIPOBOIAX.
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ITPAKTUYECKAS PABOTA Ne6

HA3BAHHUE IPAKTUYECKOM PABOTHI:
AHAJIN3 PABOTEI OBOPYJIOBAHIS HACOCHOM CTAHITUA
BOAOOTBEAEHUA

eab padoThI:
1.  O3HaKOMUTHCS c MIPUHIUTIOM JNECUCTBUS, O0COOCHHOCTSIMU
JKCIUTyaTaluu, ocCHOBHbIMU napamerpamu KHC.
2. O3HakoMHuTbCd C 00OpyAOBaHHMEM MNPUEMHOrO  pe3epByapa U
MaIIMHHOTO 3aJa.
3.
3Hanus (akTyanuzanus):
— HacocHble cTaHIIUM BOJIOOTBEACHMUS.
YMeHHS:
— paboTaTh ¢ HOPMATUBHBIMHU JOKYMEHTAMH;
— BBINOJHATE W OQOPMIISTH pacyeThl MPOCKTUPYEMBIX DJEMEHTOB CHUCTEM

BOJIOCHAOKEHUSL.

OCHOBHBIE TEPMUWHBI U TIOHATHUSA
B cBsi3u ¢ OypHBIM pa3BUTUEM TOPOJAOB M CTPOUTEIHLCTBOM HOBBIX
NPOMBINUIEHHBIX NPEANPUATHNA CO CIOXKHBIMU TEXHOJIOTMYECKMMH MIPOLECCAMU
IPpAU  YCTPOMCTBE MOYTHM  KAXKJIOW CUCTEMbI  KaHAJIM3allMd  BO3HUKAET
HEO0OXOIMMOCTh MEPEKAUKU CTOYHBIX BOJI. Eciiu ydecTs, 4To BhICOKHE TpeOOBAHUS

K COCTaBy CTOYHBIX BOJ, BBIITYCKACMBIX B BOJOCMBI, HO6y>KI[aIOT B OOJBIINHCTBE
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CIIy4aeB MPENyCMaTPUBATh CUCTEMbI C OMOJTOTHYECKONW OUYUCTKON CTOYHBIX BOJ, B
KOTOPBIX HEOOXOJAMMO MMETh HACOCHBIE CTAaHIMH IS TMEPEKauyuBaHUS WIOB H
ocajJka, TO CTAHOBHUTCA OYEBHJHBIM, YTO HACOCHBIC CTAHIIMU SBJISIOTCS
00s13aTeIbHBIM 3JIEMEHTOM MPAKTHYCCKH KaXKJ0M CUCTEMBbI KaHATU3AIUH.

K HageXHOCTH KaHAIM3allMOHHBIX HACOCHBIX CTAHIMN MPEAbABISIIOTCS
TaKue K€ BBICOKHE TPEOOBaHUS, KaK U K HaJICKHOCTH BOJIOIIPOBOJIHBIX, TTOCKOJIbKY
BBIXOJI M3 CTPOS KaHAJIW3AIMOHHON CTAHIIMM MOXET NPUBECTH K 3aTOIUICHUIO
TEPPUTOPHUU CTOUYHBIMM BOJAMM CO BCEMH BBITCKAIOIIMMHU OTCIO/IA TSKEIBIMU I10-
ciaeACcTBUsIMU. B CBSI3M ¢ 3TUM HEOOXOAMMO MPaBUIBHO BBIOMpPATh YMCIO U THUI
HAaCOCOB, TOUYHO ONPEACNISITh UX MOJa4yy U B COOTBETCTBUHU C STUM PACCUUTHIBATH
BMECTUMOCTb MPUEMHOT0 pe3epByapa.

Pexum  pa®oThl HACOCHOW CTaHIMU, YHUCJIO HACOCOB M BMECTHUMOCTH
pe3epByapa 3aBHCAT OT peXHMa MPUTOKA CTOYHBIX BOJ, OOBIYHO
HEPAaBHOMEPHOTO B T€YEHHUE CYTOK. MICKII0OUEHHE COCTABIISIIOT HEKOTOPHBIE Cydyau
MepeKayku MPOU3BOJCTBEHHBIX CTOYHBIX BOJ, MPUTOK KOTOPBIX MOXET OBITh
paBHOMEpHBIM. JIIs1 yMEHBIIEHUS BIHUSHUS HEPAaBHOMEPHOCTH MPUTOKA Ha
pexkuM pabOThl HACOCOB B KaHAJW3allMOHHBIX HACOCHBIX CTAHIUAX yCTpPauBaroT
IpUEMHBIEC pe3epByapbl. BMECTUMOCTD MOCIEIHUX YCTAaHABIMBAIOT B 3aBUCUMOCTH
oT Trpadwika TMPUTOKA CTOYHBIX BOJ, IMOJAa4Yd HACOCOB W IPHUHATOrO peKHUMa
paboThl HACOCHOW CTaHIUHU.

KoMnoHoBKa U 0CHOBHbIE KOHCTPYKTHBHbIE THIIbI KAHAJINU3AIMOHHBIX
HACOCHBIX CTAHIMH

KoMmnoHOBKa M KOHCTPYKTHBHOE pEIICHHE KaHAJIMU3aIMOHHBIX HACOCHBIX
CTaHIUN 3aBUCIT OT TIYOWMHBI 3aJI0KEHUS TOJBOJSIIETO KOJUIEKTOPa, TPYHTOBBIX
YCJIOBUH, THUIA TPUMEHSIEMBIX HACOCOB (TOPHM3OHTAIIbHBIC WJIM BEPTUKAIBHBIE), a
TaKXe OT CTENEHU aBTOMATH3allMK YIIPABJICHUS] HACOCHBIMU arperaTaMu.

[IpakTUKOW YCTAHOBJICHBI CJIEIYIOIINE KOHCTPYKTHUBHBIE THUIIbI HACOCHBIX
CTaHILIUM:

1) KpyTJIble W TIPSIMOYTOJILHBIC B IIJIAHE,

2) CO BCTPOCHHBIM MJIM OTJICJIBHO CTOSIIIIUM ITPUEMHBIM PE3ePBYapoM;
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3) ¢ HacocamH, PAaCIOJIOKCHHBIMH BBIIIE WM HUXKE YPOBHS KHIKOCTH B
MIPUEMHOM pe3epByape.

Bb160p TOro MM MHOTO THIa HACOCHOW CTAHIIMM OCHOBBIBAETCSI HA TEXHUKO-
AKOHOMHMYECKOM CPAaBHEHUM BApUAHTOB. JIJisi OPUEHTHPOBOYHOTO BHIOOpaA BapuaHTa
MOYHO PYKOBOJICTBOBATbCSI IPUBOJAUMBIMU HUKE PEKOMEHIAUSMH.

Boibop Tuna 37aHUS B IUIaHE 3aBUCUT OT TPYHTOBBIX YCIOBUM UM METOHA
MPOMU3BOJICTBA PabOT, a TakkKe OT pa3Mmepa CTaHIUU. Kpyenvie 6 niane cmanyuu
6oJee y1I00HBI IPU COOPY>KEHUU OMYCKHBIM crioco0om. OHaKO mpu OOJIBIIOM YHCIIE
HacoOCOB Takas opMma 31aHUi HE3KOHOMHYHA. [1o3TOMY ISl KPYNHBIX CTaHIMM C
YUCJIOM HAcOCOB Oojiee TPEX-YEThIPEX MPEATIOUTUTEIIBHEE NPAMOY20bHble 8 NIAHe
30anus. Takas (opma 3maHus yqoOHa U MPU YCTPOMCTBE CTAHIMA MEJIKOTO 3a-
HIDKEHHUS C JIIOOBIM YHCJIOM arperaTos.

Cxema Kpyrjio B IUIaHE HACOCHOW CTaHIIMHM, COBMEUIEHHON C MPUEMHBIM
pe3epByapoM, Moka3zaHa Ha pUC. D, a. DTa CTAHIMS PacCUMTAHA HA YCTAHOBKY TPEX
HAacOCOB HMJKE€ YPOBHS XKHUIKOCTH B pe3epByape. llo Takol cxeme ycCTpaumBarOT
HACOCHBIE CTAHIIMU He OOJIee YeM Ha YeThIpe HACOCHBIX arperara.

Ha pwuc. 5,06 uzoOpaxeHa cxema MpSAMOYTOJbHOM B TUIaHE CTaHIUU,
COBMEILIEHHOW C MPSIMOYTOJIbHBIM MPUEMHBIM pe3epByapoM. 1oy MmammHHOTO 3a51a 1
JHO TIPUEMHOTO PE3epByapa pacCMOJIOKEHbl HA OJHOW OTMETKE, TOPU30HTAJIbHbBIC
HAcOChl pabOTaIOT MO/ 3AJIMBOM (C TOAMOPOM CO CTOPOHBI pe3epByapa). ManmHHbII
3a]l OTHEJIEH OT pe3epByapa KeIe300€TOHHOW BOJIOHEIPOHHMIIAEMON CTeHO. B
MOMEIIEHUH MMPUEMHOT0 pe3epByapa YCTaHOBJICHBI PEIIETKU, 000PYAOBAaHHbBIE MeXa-
HUYECKUMHU TpadisMu. Takas cxemMa KOMIIOHOBKHM IIMPOKO TPUMEHSIETCS TMpH
YCTPOWCTBE CTAaHIUNA CpeAHE W OONBIION ToJayu M HEOOIBIIIOM 3ariyOiieHun
MOABOMASIIETO KOJIJIEKTOPA.

OTnnune cxembl, U300pa)KEHHON Ha puc. 2, B, OT PACCMOTPEHHON COCTOUT B
TOM, YTO IOJ MAIIMHHOTO 3ajla PACIHOJIOAKEH BBIIIE YPOBHS BOABI B IPUEMHOM
pe3epByape U Hacochl pabOTalOT CO BCachlBAaHUEM. Takyro CXeMy KOMIIOHOBKH MHOT -
Jla TIPUMEHSIIOT JIJI1 MJIBIX U CPEAHUX CTAaHUUU MPU YCIOBUHU, YTO B UX OCHOBAHUU

3aJICraroT TBEPAbIC U1K CKAJIbHBIC I'PYHTHI.
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KomIioHOBKa HAcOCHOW CTaHIMM TMPHU  PA3ACIbHOM  PACIOJIOKECHUHN
MaIlTMHHOTO 3ajla ¥ MPUEMHOTO pe3epByapa IMoka3aHa Ha puc. 6. [lo Takoi cxeme
YCTPaUBAIOT HACOCHBIC CTAHIIUM IJIA MEPEKAYKH MPOU3BOJACTBEHHBIX CTOYHBIX BOJI,
BBIJICISIFONINX BpPEIHBIE W B3PHIBOOMACHBIC Ta3bl, TAKXKE CTAHIMU C TIyOOKUM
3aJI0)KEHMEM TOABOJIAIIETO KOJUIEKTOpa. B mocnegHeMm ciydae Kpyriiblid B IIJIaHE
IPUEMHBI  pe3epByap COOPYKAIOT OIYCKHBIM CHOCOOOM, a MPSIMOYTOJIbHBIN
MAaIIUHHBIN 3aJ1 ¢ HOJACOOHBIMHU ITOMEIEHUSIMHA — OOBIYHBIM CIIOCOOOM.

[Ipy TakoOM KOMIIOHOBKE HACOCHOM CTAaHUMM MAIIWHHBIA 3al1 W Jpyrue
MOMEIIEHUS TOJHOCTBIO H30JUPYIOTCS OT MPHEMHOrO pe3epByapa. Hemocrarkamm
CXEMBI SIBJISIIOTCSI BBICOKAss CTOMMOCThH 37aHUS W CPAaBHUTEIBbHO OOJbllIas JIMHA
BCAChIBAIOIIUX JMHUK. BcaceiBaromme JIHMHUM YCTpaWBalOT M3 CTalbHBIX TPYO,
MPOKJIAJILIBAEMbIX HETIOCPEJICTBEHHO B TPYHTE, a MpH CIadbIX IPYHTaX — B rajepee,
COCJIMHSAIONICH MAIIIMHHBIN 3aJ1 C TPUEMHBIM PE3EPBYapOM.

[IpuBeneHHBIE CXEeMBl KOMIIOHOBKHM HE HCYEPHBIBAIOT MHOTr000pas3us
KOHCTPYKTHUBHBIX PEIIEHWA HACOCHbIX craHumii. Hampumep, mno cxewme,
U300paKEHHON Ha puc. 6, @, MOXKHO YCTPOUTh W HACOCHYIO CTaHIUIO C
TOPU30HTAIBLHBIME HAcocaMH, a II0 CXeMe, H300pakeHHOW Ha puc.6,0, — c
BEPTUKAIBHBIMU W T. I, HO JTH CXEMBbI SBJSAIOTCS MPUMEPHBIMH CXEMaMHU
KOMITOHOBKH KaHAJIM3AIIMOHHBIX HACOCHBIX CTAaHIIUM OCHOBHBLIX THIIOB.

a) : d) b)

1 i N

—!
Pucynok 5 — Cxembl KOMIOHOBOK KaHAJIU3AIMOHHBIX HACOCHBIX CTaHIUN

1-npuemHsblil pe3epByap; 2 - peleTka; 3-MaluHHbIA 3ai1; 4 - Hacoc
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PI/ICYHOK 6 — Cxema HacOCHOM CTaHIIUHU C OTACIIBHO PACIIOJIOKCHHBIM

MIPUEMHBIM PE3EPBYAPOM

Tun HAcOCHOW CTaHIMM 3aBUCUT OT MeCTa €€ pacrojoxeHus. B cBoro
ouepeb PACIOJIOKEHUE HACOCHOM CTaHIIMM 3aBUCUT OT psla yCIOBUM: penbeda
MECTHOCTH, TUJIPOTE€OJIOTUUECKON CUTYaIlUU U CAHUTAPHBIX HOPM.

[Io caHuTapHBIM HOpPMaM, HAIPUMEP, PACCTOSTHUE MEXKIY 31aHUEM HACOCHOMU
CTaHIMU, TIEPEKAYNBAIOIICH XO3iCTBEHHO-OBITOBBIC CTOYHBIC BOJbI, U JKUIIBIM WJIH
0O0IIIECTBEHHBIM 3IaHUEM JIOJHKHO OBITH HE MEHEE 25 M.

VYyacTok i1 COOPYKEHHMSI HACOCHOW CTAaHIMU JOJDKEH HaXOJWThCS Ha
TEPPUTOPUM, HE 3aJIMBAEMOM MaBOAKOBBIMU Bojgamu. [Ipu ero BeIOOpE ciemyer
MpeaycMaTpuBaTh BO3MOXKHOCTb YCTpOWCTBa aBapuiHOTrO cOpoca (Ha ciydait
MepephiBa B CHA0KEHUH AIICKTPOIHEPTUECH U JPYTOM aBapUMHON CUTYyAITNH ).

HacocHble cTaHIMK, MEPEeKAYMBAIONIME CTOYHBIE BOJBI C KaKoOro-jauoo
oObekTa (ropoja, NTPENNPUATHSA), CIEAyeT pacmojiaraTh Kak MOXKHO OJMKe K
00BEKTY, TaK KaK B 9TOM CJIy4ae YMEHBINACTCS JJIMHA JOPOTOCTOSIINX CaMOTEUHBIX

KOJIJICKTOPOB.
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Ilpuemnuie peszepgyaput u ux o6opyoosanue

[IpuemHbple  pe3epByapbl  NIpeIHAa3HA4YE€Hbl I  KPATKOBPEMEHHOI'O
pPEryJIMPOBAHMS NIPUTOKA CTOYHBIX BOJ, MOJBOAUMBIX K HacocaM. DTH pe3epByapbl
MOTYT OBITh OTIIEJCHBI OT HACOCHOM CTAaHIIMM WM COBMEIIECHBI ¢ Hel. OTaenbHO
CTOSIIIIUE pe3epByaphbl, XOTsI M OOECIEYUBAIOT JIYYIIUE€ CAHUTAPHBIC YCIOBUS
oOCIy’>KMBaHUSl CTAHLUMUU, HO 3HAYUTEIBHO JOpPOKE COBMEIICHHBIX U TO3TOMY
MIPUMEHSIOTCS] CPABHUTEIIBHO PENIKO.

Pe3epByapbl cocrosT u3 pabodeil (mpueMHON) dYacTH, KyJda MOCTYHaeT
CTOYHAsA XHUAKOCTb, U PACIOJIOKEHHOTO HaJ HEH MOMEIIEHHUs A1 000pYyI0BaHUs
(mpoOwmitoK, TpaHCHOPTEPOB M T. J.). B 3TOM e NOMEIICHHH pa3MEIaloT Hu
MEXaHUYECKYI0 4aCTh PELIETOK.

['myOuny paboueii yacTh MPUEMHOTO pe3epByapa MPUHUMAIOT paBHOH 1,5—2
M, CUHTas OT JIOTKAa IOABOJAIIErO KoJulekTopa. Ha ydacTke pacronoxeHus
BCACHIBAIOIIUX TPYyO HACOCOB ycCTpawBaroT mpusMok riayounou 0,5—0,7 M. [Ho
pe3epByapa JI0JKHO ObITh ¢ YKIOHOM He MeHee 0,1 B CTOpOHY MpusiMKa.

J{nst B3My4uuBaHUs OcajJika B pe3epByap MOABOAAT KUJIKOCTb IO OTBETBJICHUIO
OT HAmoOpHOW TpPyObl. DTHUM K€ OTBETBJICHUEM IIOJI3YIOTCS MPHU OMNOPOKHEHUU
HarnopHoro TpyoonpoBoja. B pesepByap moiKHA OBITH MOJBEACHA TAKXKE JIMHUS OT
HAIlOPHOT'O BOJOIPOBOJA TEXHUYECKOM BOJBI JUIsl CMbIBA 3arps3HEHUN CO CTEH U
rosa.

[Ipuemubie  pesepByapbl  OOOpYAYIOT  pemieTKaMud  (PYYHBIMHA WA
MEXaHU3UPOBAHHBIMM), JAPOOUIIKAMH, KOPBITAMH, TEJIEKKAMH, KOHTEHHEpaMu H
JIPYTUMHU PUCTIOCOOICHUSIMU LTSI yAaJICHUS KPYTHBIX 0TOpOCOB.
PemeTkn ycraHaBIIMBarOT Ha BBIXOJI€ M3 KaHAJIA, MOABOIAILEIO BOAY K pe3epByapy, C
LEeNbI0 MPEJOTBPAILIEHU TOMaJaHusl B HACOChl KpPYIMHBIX oTOpocoB. lupuny
IPO30pPOB B pelIeTKax BHIOUPAIOT B 3aBUCHUMOCTH OT THUIIOPAa3MEPOB HACOCOB,
YCTAHOBJICHHBIX HA CTaHIINHU.

Jns u3MenbueHUs 3aJep>KaHHBIX Ha peHIeTKax OTOPOCOB MPUMEHSIOT
CHelHalbHble MAaIIuHBI-Apoounku. Haubonbinee pacmpocTpaHeHHE —MOTYUHIN

,Z[pO6I/IJ'IKI/I MOJIOTKOBOTI'O THIIA.
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MexaHnueckue pemeTky U JpOoOUIIKM HEJb3s MTOTHOCThI0 aBTOMATU3UPOBATh,
M HEKOTOPBIC OIEpaliiu IO BHITPY3KE U MEperpy3ke oTOPOCOB OOCTYKHBAIOIIEMY
NEPCOHANY MPUXOAMUTCS BBIIOIHATh B TSDKENBIX AHTHCAHUTAPHBIX YCIOBUSAX.
[ToaToMy B HacTosimiee TpHUMEHSETCS 0oJiee COBEpIIEHHAs cXeMa 3aJepKaHus |
U3MENIbYEHUsT OTOpPOCOB C TMOMOIIBI0 KOMOWHHUPOBAHHBIX PEIIETOK-APOOMIOK
(KOMMHHYTOPOB).

Pacnonoosicenue nacocHvlx azpezamog u mpyoonpoeo0os 6 MauluHHOM 3ajie

Uucino pabouMx HACOCHBIX arperaroB B HACOCHOW CTaHIMU CIIETYeT
ONPENETATH M0 PACYETHOMY MPUTOKY C YUETOM XapaKTEPUCTUKNA HACOCOB, TUAMETPA
Y JUTMHBI HAIOPHBIX TPYOOIIPOBO/IOB.

Uucino pe3epBHBIX HACOCOB 3aBHCHT OT uYuciaa pabo4yMx arperaroB Ha
cTaHIMU. Eciu Ha CTaHIMM YCTAaHOBJICHBI OJIMH WJIA JBAa OJHOTHUIIHBIX arperara, TO
IpeIyCcMaTpUBAIOT OJUH pe3epBHBIN Hacoc. [Ipu OonblieM uwucie OAHOTUITHBIX
arperaTtoB yCTaHABJIMBAIOT JIBA PE3EPBHBIX HACOCA.

BcacwiBaromue natpyOku — OOJBIIMHCTBA  KaHAJIM3AlIMOHHBIX  HACOCOB
PaCIIOJIOKEHBI C TOPIIA KOPITyca, MO3TOMY B KaHAJU3alMOHHBIX HACOCHBIX CTaHIIMIX
Hacochbl yJ00Hee pasmenaTth B OJUH psiA. Takoe pacrojoKeHHE HacoCOB
o0ecreunBaeT MPSIMOJIMHEHMHYIO TPACCUPOBKY BCACHIBAIOIIUX TPYOOIIPOBOIOB.

B HacOCHBIX CTaHIMAX TITyOOKOTO 3aJI0KEHUS MPEANOYTUTEIbHEE TPUMEHSITh
BEPTUKAIBHBIE HACOCHI, YTO IO3BOJSIET COKPATUTh pPa3Mepbl MAIIMHHOTO 3aja U
YIIY4IIUTh YCIOBHS pabOThI 00CTY>KMBAIOIIET0 IEPCOHAIA.

B KaHaIM3allMOHHBIX HACOCHBIX CTAaHUMSIX [JIs1 KaXKJOro Hacoca, Kak
MPaBUJIO, YCTPAMBAIOT OTACJIbHBIM BCACHIBAIOUIMNA TPYyOOMPOBOJI, YKJIAIbIBAEMBIN C
MOJITbEMOM OT BCACBIBAIOIIEH BOPOHKH /10 Hacoca. /[maMeTp BCachIBAIOIIECH JTMHUU
YCTaHABJIMBAIOT, UCXOJS U3 CKOPOCTU JBIMKEHHS >KHAKOCTH B HUX okosio 0,8—1,5
M/c. JIJist KOpOTKUX BCACHIBAIOIINX JIMHUM JOMYCKAETCsl CKOPOCTH J0 2 M/C.

[IpuemMHbIX W OOpaTHBIX KJIANaHOB Ha BCACHIBAIOIIMX JIMHUSX HE
YCTaHABJIMBAIOT, a OOOPYIYIOT HMX NPUEMHBIMH BOPOHKAMH, IUAMETP KOTOPBIX

cocrapisieT 1,3—1,5 quamerpa BcachiBarome TpyoObl.
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Ha BcaceiBarommx JHMHUSAX HACOCOB, PACIOJIOKEHHBIX IO 3aJIMBOM,
YCTaHABJIMBAIOT 3aJIBUKKY.

Aeapuiinvie gpinycku

ABapuiiHble BBITYCKH NpPEIHA3HAYEHBI JJS 3alIUThl HACOCHOM CTAHIIUU OT
3aTOIUIEHUSI CTOYHBIMU BOJIaMHU TPU BHE3aITHOM OCTaHOBKE HAacOCOB IyTEM cOpoca
CTOYHBIX BOJ B Ommkaimui BomoeM wiu oBpar. CormacHo CHull ycrpoiicTBo
ABAPUMHOIO BBIIYCKA I HACOCHBIX CTaHUWW, IMEPEKAYMBAIOLIUX 3arpsi3HECHHBIC
CTOYHBIE BOJBI, JOIYCKAETCs TOJBKO [0 COIVIACOBAHUIO B KaXJ0M OTIEIBHOM CIIydae
¢ opranamu ['occaHMHCTIEKIIUH.

Kak mpaBuiio, aBapuiiHbI BBITYCK YCTPAaWBAaIOT U3 OJMKAMIIEro K CTaHIUU
CMOTPOBOTO KOJIOALA HAa TIOABOJSAIIEM KOJUIEKTOPE.

Ha aBapuiiHBIX BBIIyCKaX B LEIAX MNPEAYNPEKACHUSA 3arps3HECHUS
OKpY’KaIOILEed MECTHOCTHA U BOJOEMOB IIPEyCMaTpUBAIOT YCTPOMCTBO HAKOIIUTENEH,
OTKyZa II0CI€ JIMKBUJALMU AaBapUU HAKOIMBILNMECSH CTOYHBIE BOJBl YIAIAKOT B
MOABOJSAIIMN KOJUIEKTOP HACOCHOW CTAHIIMM C MOMOILIBID NPHUBO3HBIX aBAPUKHBIX
HAaCOCOB.

Ilpumepvl KOMROHO6KU KAHANUZAUUOHHBIX HACOCHBIX CHAHUUL

[Ipy nmpoeKTHpPOBAaHMM KaHAJIW3ALMOHHBIX HACOCHBIX CTaHUUM (IpaBna, B
MEHBIIEH CTENEHW, 4Ye€M IpU IPOECKTUPOBAHMM BOJONPOBOIHBIX) HCIOJIB3YETCS
BO3MOKHOCTb KOMIIOHOBKM B OJHOM M TOM JK€ THUIIOBOM 3JaHUH PAa3HBIX
TEXHOJIOTMYECKHUX CXEM HaCOCHBIX arperaTtoB U TpyOONpOBOIOB.

Ha pucynke 7 mnpuBeneH pa3pe3 TUIOBOM KaHAIM3alMOHHOM HACOCHOU
cTaHiMu Ha JBa Hacoca TunoB ®PI'-29/40 u DI'-51/58, npu riayOuHE 3aM0KEHUS
MOABOAIIEIO KoyutekTopa 4—7 M. O6mas nmogadya cranuuu 20—90 M>/4. THIIOBOI
IPOEKT MOXET ObITh MCIHOJIb30BaH JJIsi YCTPONCTBA KaK palOHHOM, TaK W TJIaBHOM
HACOCHOM CTaHIUHU (111 HEOOIBIINX 00BEKTOB).

OTa HacoCHasg CTaHUUs MpEJHA3HAYEHA I IEePEeKauYKd XO3AHUCTBEHHO-
OBITOBBIX M OJM3KUX K HUM II0 COCTaBy HPOM3BOACTBEHHBIX CTOYHBIX BOJ C

HEUTpaJbHOW WM clabomenoyHoi peakmuet. HacocHast cTaHius uMeeT KpyTiiyio B
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IJIaHE TOJ3EMHYI0 YacTh JMAMETPOM 8 M M HA3€MHYIO0 NPSIMOYTOJbHYIO 4YacTb
pasMepom 9x9 wm.

B mnoa3zemMHOl wacTW 31aHMS PACIOJIOKEHBl MAIMHHBIA 3a]l, a TaKke
OTJAEJICHHBIE OT HEro BOJOHENPOHUIIAEMON CTEHKOW IIPUEMHBIM pe3epByap H
rpadenpHOEe TOMenieHrne. B Ha3zeMHOM dYacTW 3[aHHMs pa3MENIaroTCs  IIUTHI
yOpPaBJICHUS] JIBUTATEISIMU, TPUOOPHI KOHTPOJIE U YCTPOWCTBAa aBTOMATHKH,
BEHTWJISILIHOHHO-OTOMUTEIbHOE 000pyAOBaHUE, CIyKeOHbIEe MOMEIICHHS, TyIIeBas,
CAHUTAPHBIN y3€Jl, MOHTAXKHBIE TJIOMIAJIKK U TPY30I0IbEMHBIE YCTPOMCTBA.

BMectuMoCTh NPHEMHOTO pe3epByapa COCTABIAET OKOJO 35 M®, gro
COOTBETCTBYET 00bEMY CTOYHBIX BOJ, mepekaunBaeMbix Hacocom DI' 81/18 (mpu
MaKCHUMaJIbHOW Mojaude) B TeueHue 23 muH. JJHO mpuéMHOr0 pesepByapa HMEET
ykJIOH 0,1 K mpusiMKy JJIs1 BCAChIBAIOIIMX BOPOHOK HACOCOB.

['pabenbHOEe mnomemieHHe OOOpPYAOBAaHO BEPTUKAIBHOW  PEIIETKOM C
MexaHu3upoBaHHON ouncTkoi Ttuma PMB 600/800 1 MOJIOTKOBOM ApOOUIIKONM THIIA
J1-3a. KpomMe TOTO, 31€Ch yCTaHOBJIEHBI PE3EpBHAS PELIETKA C PYYHOM OYMCTKOW U
AbIpyaToe KOpPBITO Juisi cOpoca 3arpsi3HeHUd ¢ pesepBHOU pemietku. Ilepen
penieTkaMy B KaHaJlax MPeAyCMOTPEHBI IIUTOBBIE 3aTBOPHI. KonnuecTBo 0TOPOCOB,
3a/[ePIKHBACMBIX PEICTKOM, KoxeOnercs B mpexenax 0,1—0,2 m/cyT.

B MamumHHOM 3aje€ HAacOCHOW CTaHUMU YCTAHOBJICHBI MOJI 3aJMBOM JIBa
Hacoca @I' 81/18, oguH U3 KOTOpBIX pe3epBHBIN. [IpeaycMOTpeHO aBTOMAaTHYECKOe
BKJIFOYEHHE U BBIKJIFOUEHUE HACOCHBIX arperatoB B 3aBUCUMOCTH OT YPOBHS CTOYHBIX
BOJ B MpUEMHOM pe3epByape. Hacockl BKIIOYAIOT NpPH OTKPBITHIX 3a/IBMXKKAX Ha
HAMOPHBIX JIMHUSX. 3aJABUKKU UMEIOT PYYHON MPHUBOJA M 3aKPbIBAIOTCS TOJIBKO MpHU
PEMOHTE arperaros.

B HacocHO# cTaHIMU 3alpOEKTUPOBAHO JIBa HAMOPHBIX TPyOONpPOBOA, HO B
pszae cnyyaeB (HampuMmep, pu HeOONbIION IIIMHE HAIIOPHOTO TPYOOIPOBOAA) MOKHO
yCTpauBaTh TOJIbKO OJMH. [[1s B3My4MBaHMS OCaJKka B MPHUEMHOM pE3epByape U
CMbIBa OTOPOCOB C JeTajeil APOOMIIKM MPEeayCMOTPEHO OTBETBIEHHE OT HAIIOPHOIO

TpyOonpoBoaa 1uameTpom 50 mm.
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CanpHuky (eKaTbHBIX HACOCOB HMMEIOT THAPABINYECKOE YIUIOTHEHUE C
MATaHUEM BOJIONPOBOJHOW BOJOW TIOJ] JaBJICHUEM, OOJBIINM, YeM JaBJICHUE,
pa3zBuBaeMoe (hekanbHBIM HacocoM. J{Jis mogauu BOJIbI B CAJIbHUKHM YCTAHOBJICHBI /1B
(omuH pe3epBHBIN) BuxpeBbiXx Hacoca 1B-0,9 m. I[luranme Bomoil 3TUX HACOCOB
OCYUIECTBJISIETCS Yepe3 0ak pa3pbiBa CTPYHU.

JpeHaxxHble BOABI, a TAKXKE BOAbI OT MBIThS MOJIOB U aBapUIHBIX HU3IMBOB
YAQISIOTCS. OCHOBHBIMH (DEKaTBbHBIMH HAacOCaMH 4Yepe3 TpyOnl nuamerpom 20 M,
IPUCOETMHEHHBIE K BCACHIBAIOIIUM MaTpyOKaM U OIMYIIEHHbIE B IPUSMOK.

Pacxon mepekaunBaeMOW JKMJIKOCTH  H3MEPSIOT  DJIEKTPOMArHUTHBIMU
pacxoJioMepaMH, YCTaHOBJIEHHBIMUA Ha HAMOPHBIX TpyOompoBojax. Pacxon MoxkHO
U3MEPATh TAKXKE C IMOMONIBI0 PAcXOJIOMEpPOB MEPEMEHHOrO IEpernaja, MPUHSIB B
Ka4yeCTBE CYKaIOIHUX YCTPOUCTB TpyObl BeHTypH.

Jlnst  MOHTaxa W peMOoHTa OOOpYJIOBaHUS MPEAYCMOTPEHBI PYy4YHBIC
NEPEABUKHBIC TN U KOIIKUA TPYy30MOABEMHOCTBIO 0,5 T — B MalmIMHHOM 3aie v 1 T
— B rpabesibHOM MOMEIICHHH.

Pa3smeppl HacoCHOW CTaHIIMM TIO3BOJISIIOT B Cliydae HEOOXOJUMOCTH
YBEJIMYUTH €€ Mojady MyTeM YCTaHOBKHU HACOCOB C OOJIbIIEH mojaueld Ui TPEThero
Hacoca.

Ha pucynke 8 mnpuBeeH dYepTeX HACOCHOW CTaHIMM C TPEMs TOpHU-
30HTIbHBIMU Hacocamu Tumna DI'-115/38; OI'-81/31 wnm DI'-81/18. Kpyrnas B
MJIaHe TOJ[3eMHAs 4acTh pasJielicHa jKeJIe300€TOHHOW MepPeropoIKoi Ha JIBE paBHBIC
YacTH: MAIllMHHBIA 3]l U pe3epByap. B mamumHHOM 3aiie ycTaHOBJIEHBI Hacochl 11,
KOTOpPBI€ TOJAIOT CTOYHYIO BOJY B BOJOBOABI 6, ApeHakHBIM Hacoc 12 u Hacoc 10
JUISl IOAla4¥ BOJBI HA YIJIOTHEHHUE CAJIbHUKOB. B Moa3eMHON 4acTu 3/1aHus HaJ Ma-
IIMHHBIM 3aJI0M YyCTaHOBJIEHAa pydHas Tainb /. B pe3epByape pa3melleHbl
BCachIBaOIIME TPyOONIpoOBOLI S5 1 Tpyda niist B3MyunBaHus ocaaka 4. B pesepByap
BXOAUT MOJABOAAIIMN KojuiekTop 1. Han pe3epByapom Ha MEpEKpHITUH YCTAHOBJIEHBI
3arpy304HbIi JOTOK 2 U BEepTUKaJIbHAs MeXaHU3upoBaHHas pemierka 3. Ha otBoze ot
MOABOSIIIETO KOJUIEKTOpA YCTAHOBJIEHA PEHIETKA C PYYHOM OYMCTKOW U JbIpYaTHIM

KOPBITOM. 210 060py,I[OBaHI/I€ YCTAHOBJICHO Ha cnyqaﬁ ITIOJIOMKH OCHOBHOI'O
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000pyIOBaHUS — MEXAaHU3MPOBAHHON PENMIETKH U IpoOWUiKH 4; W ATOM cCiydae

CTOYHBIC BOJIBI HATIPABJISIFOTCS HA PEIICTKY 8 C pyYHON OYUCTKOM.
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Pucynok 7 — KananuzanmonHasi HACOCHAsi CTaHIMA Ha JiBa Hacoca
1- xommeKkTop; 2 - MeXaHU3UPOBAHHAS pEIIeTKa; 3 -AbIpYaTOe KOPBITO; 4 -
IpoOuMIiKa; 5 - Taldk C PyYHBIM TPHUBOJIOM; 6 -0aK TEXHUYECKON BOJIBI; 7-TaTUUK

pacxomomepa;8 - HaCOCHBIN arperar.
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-6,00

PI/ICYHOK 8 —KaHaJII/IBaI_[I/IOHHaH HaCOCHas CTaHIMA Ha TpU arperarta

IHopsaok BbINMOJIHEHHUS Pa0OTHI:

1. TlpoanamusupoBaTh TIPUHIIATL JICCTBUS, 0COOCHHOCTH
AKCIUTyaTanuu, ocHoBHbIe napamerpsl KHC.

2. IlpoananusupoBath padboTy O0O0OPYJIOBaHHS NPUEMHOIO pe3epByapa H
MAaIllMHHOTO 3aJia.

3. CocraBuUTh OTUYET.

4.  OTBeTUTH HA KOHTPOJIHHBIE BOMPOCHI.

KonTpoabHbIE BONIPOCHI:
1. Vkaxure BHIbI KaHAIU3ALMOHHBIX HACOCHBIX CTAHIIUH.

2. [lepeunicnure OCHOBHOE 00OpYyJOBaHME KaHATM3AIMOHHOW HACOCHOM

CTaHIIUU.

3. OcHOBHbBIE TpeOOBaHUS, MPEIBSIBISIEMbIE K KaHAJU3AIIMOHHON HACOCHOM

CTaHIIUH.

4. HaznaueHue npucoeMHEHUS] HATOPHOU TPyObl K MPUEMHOMY pe3epByapy.
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INPUJIOXKEHME A

MunnctepcTBo 006pazoBanus U Hayku UensOMHCKOM 00IacTH
['ocynapcTBeHHOE 010 KETHOE MPOPECCUOHATBHOE
o0pa3oBaTeIbHOE YUPEKICHUE
«HOxHO-Y pajIbCKUil TOCYAAPCTBEHHBIN TEXHUYECKHI KOJLIEIK»

OTUET

110 BBIITOJJHCHHUIO IMTPAKTHYCCKUX pa60T

o Teme 2.1 «HacocHble M BO3TyXOXyBHbI€ CTAHIIHI

IIM.01 Pa3pa0dorka TeXHOJI0rUil U NPOCKTHPOBAHUE JIEMEHTOB CUCTEM

BOIOCHA0KEeHHUS ¥ BOJAOOTBEACHUSA

Boimonnuin: crynent rpynnst BB-325/6
NBanos B.U.

ITpoBepun: npenogasarens HOcymnosa JI.B.
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