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AKT COI'VIACOBAHUA

HA MeTOoAMYeCKHe PEKOMEHIAMH 10 BBHINOJHEHUI0 IPAKTHYECKUX padoT
no teme 2.1 «HacocHble n Bo3gyxoayBHbie ctanuum» [IM.01 «Pa3paboTka
TEXHOJIOTHI M IPOEeKTHPOBAHNE IJIEMEHTOB CHCTEM
BOJOCHA0KeHHSI U BOIOOTBEICHUS»,
pa3padorannbix npenogasareaem ['BITIOY IOxuHo-Ypajibckoro
rocy1apCTBEHHOI0 TeXHU4YeCKoro kosuiemxka FOcynosoii JI. B.

Metoaudeckue peKOMEH IalUK 10 BBITIOJIHEHUIO IPAKTUYECKUX PaboT Mo Teme
«Hacocueie u Bo3myxomyBHbie cranuun» [IM.01 «Pa3paGoTka TexHoOJIOTHUH U
MPOCKTUPOBAHUE  DJIEMEHTOB CHCTEM  BOJIOCHA0XXEHUSI U BOJOOTBEICHUSY,
pa3paboTaHbl B paMkax paboueil mporpaMmbl  TPOQPECCUOHATHLHOTO MO,
SIBJISIFOIIETOCS. YaCThI0 MPOrpaMMBbl MOJTOTOBKH CIEIMATUCTOB CPEIHETO 3BEHA B
coorBeTcTBUU ¢ PI'OC mo cnemuansHocT CIIO 08.02.04 BomocHaOxkeHue u
BOJIOOTBEJicHME 0a30BOM MOJATNOTOBKM B 4YacTH OCBOCHHS OCHOBHOI'O BHJIA
npodeccuonanpuoit  mearenbHoctn  (BJIII):  PaspaGotka  TexHoyoruit  u
POCKTUPOBAHUSI  DJIEMEHTOB CHUCTEM  BOJOCHAOKEHUS U  BOJOOTBEIACHUSH
COOTBETCTBYIOIUX MpodeccruoHanbHbIX kKomneTeHui (I1K).

Hacrosimue Metonuueckue pPEeKOMEHIAIMU IO BBIMOJHEHUIO MPAKTUYECKUX
paboT MPeACTaBISAIOT COOOM MHAUBHIYATbHBIC MPAKTUYECKHUE 3aIaHUS U CITY>KAT JJIs
3aKpEIUICHUsI y CTYACHTOB CHEIUAIBbHBIX 3HAHUM M YMEHUUO pPa3JIMYHBIX BHAAX
HACOCOB W UX TIPUHIIUAIE JICUCTBUS, HACOCHBIX CTAHIUAX BOJOCHAOXKEHUA W
BOJOOTBEICHHUS.

B xoje BBINOJHEHUS CTYJIEHTAMHM MPAKTUUECKUX 3aJaHUl OCYIIECTBIISIETCS
oOydyeHrne TIPUMCHECHHUIO TIOJYYCHHBIX 3HAHUH W YMEHHUH, THpHOOpeTaeTcs
IPAKTUYECKUH OIBIT MPU PEHICHUH KOMIUICKCHBIX 3ajiay, CBSI3aHHBIX CO cdepoid
npodeccroHaIbHON AeATeILHOCTH Oy AYIIUX CIICIIHAIUCTOB.

Metoaudeckne peKOMEHIAIUH 110 BBITIOJTHEHUIO TIPAKTHYECKUX paboT 1Mo TeMe
«Hacocupie m Bo3myxomyBHble craHmum» I[IM.01 «Pa3paboTka TexHOJIIOTHUH U
MIPOCKTUPOBAHKWE  JJEMCHTOB CHCTEM  BOJOCHAOXKEHHUS W  BOJOOTBEICHHUS
COOTBETCTBYIOT YCTAHOBJICHHBIM TPEOOBAHUSM M MOTYT OBITh PEKOMEHOBAHBI IS

HCIIOJIb30BaHUs B y4eOHOM IpOoILIeCCE.
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HOACHUTEJIBHAA 3AIIMCKA

Metoauyeckne peKOMEH AU 0 BBITOJIHEHUIO MPAKTUYECKUX paboT Mo TemMe
2.1 «Hacocusie wu BozmyxoayBHble cTaHmuu»MJIK  01.03.Texnomnorun wu
obopynoBaHue OOBEKTOB BOJOCHAOKEHUSI M BOJOOTBEICHUS,ITPEAHA3HAUCHBI IS
oOyuaromuxcs no crneruanbHocTu 08.02.04 BonocHabxeHne 1 BOJIOOTBEICHHE.
[IpakTryeckue 3aHsATUS SIBISIOTCS BAXKHBIM 3JIEMEHTOM y4eOHOTro mnpoiecca. B
XO0JI€ BBIMOJHEHUSI TMPAKTUYECKUX paboT o0Oydyaromuecss CUCTeMAaTH3UPYIOT W
3aKPEIUISIOT TOJIyYEHHBIE TEOPETUUECKUE 3HAHUS, PA3BUBAIOT WHTEIJICKTYaJlbHbIEC U
npodeccuoHagbHble yMEHHs, (OPMHUPYIOT JJIEMEHTHl KOMIETEHIUNA OyIyImx
CHEIUATHCTOB.
Mertoauyeckne  pEeKOMEHJAIMM  TpEeAHA3HA4YeHbl NI OpTraHu3aliu
BBITIOJIHEHUS TIPAKTHYECKUX PaboT 1o Teme « HacocHbIie 1 BO3yXOyBHBIE CTAaHIIUN
[Tporpammoit [IM.01 Pa3paboTka TeXHONOTUN U MPOEKTUPOBAHUE BIEMEHTOB
CUCTEM BOJOCHAOXXEHUS ¥  BOJOOTBEICHUSNPETYCMOTPEHO  BBHINOJHEHUE 6
NPaKTHYECKUX PaboT, HAMpaBICHHBIX HA (OPMHUPOBAHUE )JIEMEHMOE C1E0YVIOUUX
KomnemeHuui.
OK 1. Beibupath cmocoOsl pemieHus 3anad  NpodheCcCHOHATBHOM
NEeATENIbHOCTH, TPUMEHUTENIBHO K PA3JIUYHBIM KOHTEKCTaM
OK 2. OcymecTBisaTh MOWCK, aHaIU3 W HWHTEpPIpETanuio WHOOpMaIuH,
HEO0OXOIUMOM IS BBITIOTHEHUS 3a71a4 MPodeCCUOHANBHON e TEIHbHOCTH
OK 3. [InanupoBath M pealn30BBIBATh COOCTBEHHOE MpOo(eccCHoHaIbHOE U
JTUYHOCTHOE Pa3BUTHE
OK 4. PabotaTh B KOJJIEKTUBE U KOMaH[E, d3P(HEKTUBHO B3aUMOICHCTBOBATH
C KOJUIETaMH, PyKOBOJICTBOM, KITMEHTAMHU
OK 7. CopeilicTBOBaTh COXPaHEHUIO OKpYy>Karolen cpenbl,
pecypcocbepexenuto, 3p(PEKTUBHO ACHCTBOBATH B UYPE3BBIUAWHBIX CUTYAITUIX
OK 9. Ucnonp3oBaTh MHGOPMAIMOHHEIE TEXHOJIOTHH B MPO(eCcCHOHATEHON
NEeATeNbHOCTH

I[IK 1.1. IlpuHumath y4dacTHe B HPOCKTUPOBAHUU DJIEMEHTOB CHCTEM



BOJIOCHA0XEHUS U BOJOOTBEACHUS
IIK 1.2. Onpenensite pac4€THBIE pacX0Abl BOJIbI
I1K 1.3. Pa3zpabarbiBaTh TEXHOJIOTUYECKHUE CXEMbI OUYUCTKU BOABI U
00paboTKH 0CaIKOB
I[IK 1.4. Ilpou3BoauTh pacyeThl 3JIEMEHTOB CHCTEM BOJIOCHAOXEHUS U
BOJOOTBEACHUS
I[IK 1.6. Omnpenenats, aHaIU3UpPOBATh W  IUJIAHUPOBATH  TEXHUKO-
HKOHOMHYECKHUE TTOKA3aTeIN CUCTEM BOJIOCHAOKEHHS U BOJIOOTBEICHUS
INIK  1.7. VYcranaBauBaTb  COOTBETCTBHUE  MPOEKTHBIX  PEIICHUU
IPUPOJIO0XPAHHBIM TPEOOBAHUSIM.
YMeHuu:
— YUTaTh W BBINOJHATh YEPTEHKH DIEMEHTOB CHUCTEM BOJOCHAOXKEHUS H
BOJOOTBEICHUS;
— paboTaTb ¢ HOPMAaTHUBHBIMM JOKYMEHTAMU M KaTaJOraMH, OCYIIECTBISATh
IIOKCK HEOOX0IMMOr0 000py10BaHMS;
— COCTaBJISITh BEIOMOCTH M cHelM@UKanuu 00O0pYyIOBaHHS M MaTepUaIOB,
3JIEMEHTOB NPOEKTUPYEMBIX CUCTEM BOJIOCHAOKEHUS Y BOJOOTBEICHNUS;
— BBIIOJHAT U O(OPMIISATH PACUETHl IPOEKTUPYEMBIX 3JIEMEHTOB CHCTEM
BOJIOCHA0XEHUSI U BOAOOTBEICHNUS;
— MOJIb30BaThCS PACYETHBIMU ITPOTrPaMMaMU;
— IPUMEHATH  COBPEMEHHBIE  TEXHOJOTMH  CTPOMUTENIBCTBA  CUCTEM
BOJIOCHA0KEHUS 1 BOJOOTBEACHMUS,
— HCIIOJIb30BaTh HMH(POPMAIMOHHBIE TEXHOJOTUU TMpU MOAO0OpE U MOHCKE

HE0OX0AMMOT0 000pYy/T0BAHNUS,

3HAHUIL:
— OCHOBBI ITPOCKTUPOBAHUSA U KOHCTPYUPOBAHMUS,
— COCTaB M MOPSAI0K pa3padOTKH MPOECKTHON JOKYMEHTAIIUH;

— CTPOHUTEIILHBIC HOPMBI U IIPABUJIA,



— TEXHOJIOTUIO BHITIOJTHEHUSI CTPOUTEIHLHO-MOHTAXHBIX PadoT;
— IepeoBbIe TEXHOJIOTUU U COBPEMEHHOE 000PYI0BAHUE;

— OCHOBHBIC THAPOTCXHUYCCKUC COOPYIKCHHUA, HCIOJIb3YyCMBIC B CHCTCMaAx

BOJIOCHA0KCHUS ¥ BOJOOTBEICHHUS;

— COBPEMCHHOC HACOCHOC 06opy)1013aHHe.

Ilepeuenb npakTHYecKUX padoT

No KommuectBo
HanmenoBanue
paboThI 4acoB

Br16op uncna u TMa HACOCOB BOJIONIPOBOTHON HACOCHOM

CTaHIMM MO CBOAHOMY I'papuKy mojei.

[Toctpoenue rpadrka coBMeCTHOM pabOThI: BOJOIPOBOAHAS

HaCOCHasi CTaHIUA - CCTh.

AHanu3 paboTbl 000pYyTI0BaHUS HACOCHOM CTaHITUH

3 4
BOJIOCHAOKEHMS.
Br100p uncia v THIIA HACOCOB HACOCHOW CTAHIIHH

4, 2
BOJIOOTBEICHUS.

[TocTpoenue rpadrka coBMeCTHOM pabOThI: HACOCHAS CTAHIIHS

BOJIOOTBEACHHUS - CETh.

AHanmm3 paboThl 000PYI0BAaHUS HACOCHOMW CTAHIIUH

BOAOOTBCACHM:.
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Conepxanue 0T4éTa 1 TpeOOBAHUA K ero opopmMiIeHUI0

1.  Otu€t mo mpakTUYeCKoil paboTe BBHIMOIHSAETCS B COOTBETCTBUU C TPEOOBAHUSIMU
nerctByromux cragaaptos ('OCT).

2. Ortuér BKIIOYAET B ceOs pa3fesbl, OTPa)Xalol[Ue BCE ATalbl BBINOJHEHUS
paboTHI.

2.1. Homep, Ha3BaHue U LI€Tb PAOOTHI.

Lenb paboThl OTpaXka€T OCHOBHBIE 33/1a4U TEOPETUUYECKOT0 TUIaHA B IaHHOM padoTe.
2.2. PacuértHoe 3amaHue.

Kaxnplil sTan pacuéra AOHKEH MMETh CBOM MOA3arojoBOK, MPUBOAMUTCS pacuérHas
cxema (Mpu HE0OXOMMOCTH), UCXOJIHBIC IaHHBIC, pacCUETHBIE (POPMYJIbI, PE3YIIbTATHI
pacuy€ToB B BUC TaOJIUIIBI.

3. I'paduueckas wyactp oTu€Ta (CXEMBI, TaOMUIBI, JUAarpaMMbl, Tpadukn)
BBINIOJIHSIETCS KapaHAAIOM C IPUMEHEHUEM YEPTEKHBIX HHCTPYMEHTOB.

4. Kaxnas otuetHast paboTa HOKHA OBITH aKKypaTHO OQopMIIeHA M BIIOKEHA B
nanky ¢ ¢aiamu. OT4eT MOXHO BBINMOJIHATH B PYKOITMUCHOM BapuaHTe WU C TpUMeE-
Henuem I1K. TlepBwiii ¢aiin B manke JAOJKEH COAEpKaTh TUTYJBHBIM JIUCT YCTAHOB-
JeHHoro oopasia (mpmioxenue A). Kaxxaas oTaeTHas paboTa MOAMKUCHIBACTCS TIPETIo-
JaBaTelieM Mociie €€ 3alIUThl U XPaHUTCS B MAIKE y CTYJICHTA /10 KOHIIA TEKYIIEro ce-
MecTpa. B KoHIle cemecTpa cTyAIeHT 00s13aH cJaTh ManKy CO BCEMU, MOAMUCAHHBIMU
npernojaBateieM, paboTaMu W MOJMYYUTh 3a4eT MO MPaKTUYECKUM paboTaMm 3a ce-
MeCTp. 3a4eT Mo MPaKTHIECKUM paboTaM 3a CEMECTP CTABUTCS MPHU HATUYHUH B TIATKE

BCCX OTUCTHBIX pa60T, IMPOBCACHHBIX B I'PYIIIIC.

Kpurepuu oueHuBaHus:

- OLEHKAa «OTJIMYHO» BBICTaBJIsIETCA 00yyarouieMycsi 3a padboTy, BBINOJHEHHYIO
6e30mmrO09HO, B TTOJIHOM 00BEME C YIETOM PAIMOHATLHOCTH BHIOPAHHBIX PEIICHUN;

- OLIEHKa «XOpOILIO» BBICTaBIsIETCS 00yUaromiemMycsi 3a padoTy, BHINOJIHEHHYIO

B ITOJTHOM 00BEME C HCOO04YCTaMMU,



- OLICHKA «YJOBJIETBOPUTEIBHO» BBICTaBIsETCS oOydaromemycs 3a padory,
BBINIOJIHEHHYIO B HE MONHOM oObeMe (He MeHee 50% MpaBWIBHO BBIOJHEHHBIX
3a/laHuii 0T o011ero oobeMa padboThl);

- OLIEHKAa «HEYJIOBJIETBOPUTEIBHO» BBICTABISAETCS OOydaromemycs 3a padoTy,
BBIIIOJIHEHHYI0O B HE TOJIHOM oObeme (MeHee 50% NpaBUIBHO BBINOJIHEHHBIX

3aJlaHui OT 001Iero oobeMa padoThl).



INPAKTHYECKAS PABOTA Nel

HA3BAHUE NIPAKTUYECKOM PABOTHI:
BBIBOP YUCJIA U TUIIA HACOCOB BOJIOITPOBOJHO HACOCHOM
CTAHLIMU 10 CBOJHOMY I'PA®UKY IIOJIEN

eab padoThI:
1) ompeaenuTh MPOU3BOJAUTEIHLHOCTH BOJIONPOBOIHOMN CTAHIINH;
2)  ompeAenuTh KOJUYECTBO M THI PabOYUX M PE3CPBHBIX HACOCHBIX

arperaTos.

3HaHMsA (aKTyanu3anus):
—  OCHOBHBIE JHEPreTUYECKHE TAPAMETP U HACOCOB.
—  lleHTpOoOEXHbBIE HACOCHI.
YMEHHS:
— paboTaTh ¢ HOpMaTUBHBIMU JOKYMEHTaMU;
— BBIIOJHATH U O(GOPMIIATH pPACUYETHl MPOEKTHUPYEMBIX 3JIEMEHTOB CHUCTEM

BOJIOCHA0XKEHUS.

OCHOBHBIE TEPMUHBI U ITOHATUSA

HacocHble cTaHIMM O CTENEHU OOECHEYEHHOCTH MOJAaud BOABI CIETYET
MOAPA3AEIATh HA TPU KATETOpUH, NMpUHHMaeMble B cooTBeTcTBHU ¢ 1. 4.4 CHull
2.04.02-84.

Kareroputo HaCOCHBIX CTaHIIMI HEOOXOAMMO YCTaHABIMBATH B 3aBUCUMOCTHU
oT UX QyHKIIMOHAITHHOTO Ha3HAYCHUS B OOIIEH CUCTEME BOJOCHAOKEHUSI.

[lonHass  MPOM3BOAMUTENBHOCTH  HACOCHOM  CTAHIMM  BOJOCHAOXEHUS
CKJIaJIbIBACTCSI M3 PACUYETHOrO pacxofa BOABI Uil CYTOK MaKCHUMalbHOTO
BOOTIOTPEONEHUST (Q max cyr) W JOMOIHUTEIBHOTO pacxoja BOJABI Ha MOIMOIHEHHE

MPOTUBOIOX)apHOTO 3anaca (Q xon).



CraHIus T0JDKHA PACCUMTHIBATHCSI HA pABHOMEPHYIO pabOoTy B TEUCHUE CYTOK
MaKCHUMAaJIBHOTO BOJOTIOTPEOICHUS.

[lonmnast  TPOM3BOAMTENHHOCTH  HACOCHOW  CTAHIMM  OIpEAemseTCs
MaKCUMaJIbHBIM CYTOYHBIM PAacXOJOM BOJbI M JOMOJHHUTEIBHBIM pPacXoJIOoM IIO
dbopmye:

Qpacq = Qmax CyT. + QI[OH! (1)
Q max cr. — MaKCUMaJIbHBIH pacxoJ BOAbI B CYTKH HauOOJIBIIETO

BOJIONIOTPEOJICHUS, OTIpEeeIsieMblid 1o hopMyIie:

Qmax.cyT = KcyT.maX ) qmax. ) N /1000’ (2)

rne K —K03(p(OUIMEHT CYTOYHOM  HEPaBHOMEPHOCTH  BOJONOTPEOJICHHUS,

cym.max
YUYUTHIBAIONIUNA YKJIaJ JKU3HU HACEJICHUS, PEXUM palbOThl MPEANPUITHHI, CTEIEHb
OylaroycTpoicTBa 37aHUN, U3MEHEHHUs BOJOMOTPEOJICHUATIO CE30HAM ToJla HIHSIM
Heaenu, npuauMaembiiicorimacao CHull ([1], m. 2.2);

Omax— HOpMa pacxofa BOJBl HAa XO35AWCTBEHHO-IUTHEBBIE HYXKIbl Ha OIHOTO
xuress[l];

N—pacdueTHOE 4YHCIO KUTEJIEW BpaloOHAX JKUJIOM 3aCTPOMKH Cpa3IUYHOU
CTETNeHbIO 0JaroycTpoicTBa;

Qon - Pacxoi, KOTOPBIM YYUTHIBAET BOAY Ha TMOXKAPOTYIICHHE B HACEICHHOM

TyHKTE, M°/CyT;

36-g-n-t
Qﬂon:+, 3)

r7ie q — HOpMa pacxojia BojbI Ha moxkap (tabin. 5 [1]);
N — YKCIIO OJTHOBPEMEHHBIX MOKAPOB, KOTOPbIE MOTYT BO3HUKHYTh B HACEJIECHHOM
nyHkTe (tabmn. 5 [1]);
t — Bpems TymieHus: oaHOTO noxkapa (1. 2.24 [1]);
I' — Bpemst BoccTaHOBIIEHHUSI IOKapHOT0 00beMa Bobl (1. 2.25 [1]).
Beibop Tuma HACOCOB M KOJIWYECTBA pa0OYMX arperaToB HAJJICKUAT
MPOU3BOJIUTh Ha OCHOBAHUM PACUYETOB COBMECTHOM pPabdOThl HACOCOB, BOJOBOJIOB,

CeTe, peryjaupymolux eMKOCTeM, CyTOYHOrO W  4YacoBOro  TIpaduKoB



BOJIONOTPEOJICHUS, YCIOBUN MMOXKAPOTYIICHUS, OYEPEIHOCTH BBOJA B JCHUCTBUE
00BEKTA.

I[Ipu BbIOOpE THUIMA HACOCHBIX arperaToB HAJICKUT OOECIEYUBATH
MUHHUMAaJIbHYIO BEJIMUMHY M30BITOYHBIX HAMOPOB, Pa3BUBAEMBIX HACOCAMU MPU BCEX
pexuMax  paboOThl, 3a CUET WUCMOJB30BaHUSA  PEryJUPYIOUIUX  EMKOCTEH,
peryJiMpoBaHus YKciia 000pPOTOB, U3MEHEHHUSI YHClia U TUIIOB HACOCOB, OOPE3KU WU
3aMeHbl pa0oYMX KOJEC B COOTBETCTBUU C HM3MEHEHUEM YCJIOBHM HUX pPaOOTHI B
TE€YEHHE PACYETHOTO CPOKa.

B HacocHBIX cTaHIUSIX AJISI TPYIIIBI HACOCOB OJHOTO Ha3HAYCHMUSI, TTOAAIOIIUX
BOAY B OJHY U Ty € CETh WU BOJOBOJbI, KOJIUYECTBO PE3EPBHBIX arperaton
cleAyeT MPUHUMATh COTJIacHO Tabmurel.

Tabnuua 1 — KonuyecTBo pabounx U pe3epBHBIX HACOCHBIX arperaToB

KonundectBo padbouunx KonndecTBO pe3epBHBIX arperatoB B HACOCHBIX
arperaToB OJHOU T'PYIIIIBI CTaHITUAX JIJIST KATErOpUHr
I I Il
Jlo 6 2 1 1
ot 6 10 9 2 1 —
cBoIIe 9 2 2 —

HpI/IMe‘IaHI/IeZB KOJINYCCTBO pa60LII/IX arpe€raToB BKJIHOYAKOTCA MMOXAaPHBIC HACOCHI.

Iopsinok BbINOJIHEHUS PAOOTHI:
1. PaccunTaTh NOJIHYIO IPOU3BOJUTEILHOCTh HACOCHOM CTaHIUU.
2. Ilo xartanory HacocoB M0100paTh MapKy HACOCHBIX arperaTos.
3. Ompenenuth KOJIWYECTBO PE3EPBHBIX HACOCHBIX arperaTos.
4. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI.
KoHTpoJibHBIE BONIPOCHI:
1. Jlatb onpeneneHusiHacoca U HACOCHOM CTaHIUU.

2. YKaxure BUAbI HACOCHBIX CTaHHI/Iﬁ B 3aBUCHUMOCTH OT CTCIICHH HaI[é)KHOCTI/I.



Hcxoanbie JaHHBIE:

No o o o
Crenenp O6maroycrpoiicTa 3qaHui KonungecTBo xureinen, 4ell.
Bapuanra
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 (¢ wusmenenusmu Nel,2) co CHull 2.04.02.-84*
Bonocna6xenue. Hapyxubie cetu u coopyxenus. - M.: ®T'YIT LTI, - 80 c.
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INPAKTUYECKASA PABOTA Ne2

HA3BAHUE NPAKTUYECKOM PABOTHI:
ITIOCTPOEHUE 'PA®VIKA COBMECTHOM PABOTHI:
BOAOITIPOBOAHAA HACOCHASA CTAHIIMA — CETb

eab padoThI:
1) MmOCTPOUTH XapaKTEPUCTUKUA COBMECTHON pabOThl HACOCOB U CETH;
2) BBIOpaTh CHOCOOBI pEryJUpPOBaHUs PaOOTHI HACOCOB IO TpaduKy

COBMECTHOU pabOTHI.

3HaHus (aKTyaJIn3aIus):
— HacocHble cTaHIIMK BOJOCHAOKEHUS
YMEHHUS:
— paboTaTh ¢ HOPMATUBHBIMU IOKYMEHTAMU;
— BBIIOJIHATE W OQOPMIIATH pacyeThl MPOECKTHPYEMBIX OSJEMEHTOB CHCTEM

BOJIOCHA0KEHUS.

OCHOBHBIE TEPMUWHBI U ITOHATUA
HacocHoe o6opymoBanne moadupaercs Ha 1Mojady pacueTHOro pacxojia B 4ac
MaKCHMAaJIbHOTO BOJI03abopa M MpoBEpsAeTCS Ha IoJady II0KapHOTO pacxoja,
pPacUYETHOIr0 pacxo/ia Mpy aBapyuM Ha OJTHOM U3 HUTOK BOJOBOJIOB.
1. ITogaya HACOCHOM CTaHIIMM B YaC MaKCHMAaJILHOTO BOJI0pa3bopa.
CpenHecyTO4HBIN pacxo1 BOALI TOPOJAOM COCTABIISIET:
Qq.csz max cyT/24 (4)
PacuetnHas MakcuMalibHas mojaya HACOCHOM CTaHLMU OMPENECISIETCS HCXOJs

u3 rpaduka BogonoTpedieHns u paboThl HACOCOB (PUCYHOK 1):

11



Pacxon Bogbl, Qpacs, %

_
4

Yacsl cyTOK, 4

Pucynok 1 — [Ipumep rpaduka BogonotpediieHus U paboThl HACOCOB HACOCHOU

crauiuu |l-ro mognéma

QH.c.max:Qq.cp “Kimax/Kmax, (5)

rae Kmax — pacxoj Bojbl B 4achl MAKCUMAJIBHOT'O BOJIONIOTpeOIeH S, %o.
2. Tlomaya HacoCcHOW CTaHIIMM B Yac MHUHHMaJIBHOTO BOA03a00pa

OoNIpCACIICTCA NCXOOA U3 I‘pa(l)I/IKa BOIIOHOTp€6JI€HI/I}I )41 pa6OTLI HaCOCOB.

Qﬂ.c.min:Qq.cp'Kmin/Kmax, (6)

rae Kmin — pacxoa BoJibl B 4aChl MUHUMAJIBHOTO BOJIOIIOTpeOIeHUS, %0.
3. Ilomaua pacueTHOTrO pacxojia BOAbI Ha TylIeHHE MokKapa Quox CICAYyET

npeaycMarpuBaTtb B 4aC MaKCHUMAJIbHOI'O BOI[OHOTpe6J'ICHI/I$I.

QH.C.HO)K: QH.c.maX+ n'qnom (7)

4. Tlogaya pacueTHOro pacxojia IpU aBapul Ha OJHOW U3 HHUTOK
BOJOBOJIOB. [IpW BBIKITIOYCHHOW OJHOW JIMHWHM OCTaJbHBIC JIMHUU JIOJDKHBI OBITH

paccuuTanbl Ha niponyck 70% pacdyeTHOro pacxoja.

QH.c.aBap:O,7'QH.c.max (8)
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IHopsinok BbINOJHEHHS PA0OTHI:

1) ompenenuTh pacxobl BOMIbI;

2) TIOCTPOWTH XapaKTEPUCTHKH COBMECTHOW pabOThI HACOCOB U CETH;

3) TOJB3YACH CIPABOYHOM JIUTEPATYPOH, BHIOPATh CIIOCOOBI PETyJIMPOBAHHUS

paboThl HACOCOB MO rpadUKy COBMECTHOM PabOTHI.

4)  OTBETHTH Ha KOHTPOJIbHBIC BOMPOCHI.

KoHTpoJibHBIE BOIPOCHI:

1. Jlate onpenenenuskoddPuiimenTa mojae3Horo AeHCTBUs Hacoca.

2.  YKaxuTe CocoObI PeryJIupoBaHusl paboThl HACOCOB.

Hcxoanbie 1aHHBIE:

Ne TpeGyemsbie Hanopsl cetu | TpeGyeMble HaoOpbI CeTH Tpebyeusie Tpebyemnre
B HAIOPbI CETH HAToOpPbI CETH

apu MIPH MaKCUMAITbHOM IpH MUHUMAITBHOM

NpY TIOXKape, M | TIpU aBapud, M

aHTa BOZIOpa3bope, M BOJIOpazbope, 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

Jlureparypa:

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

Bonocna6xenue. HapyxHbie cetu u coopyxenus. - M.: ®T'VII LTI, - 80 c.
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IHNPAKTHUYECKAS PABOTA Ne3

HA3BAHME ITPAKTUYECKOM PABOTHI:
AHAJIW3 PABOTKI OBOPYJIOBAHUSI HACOCHOM CTAHITAN
BOJJOCHABXEHUS

Ieapr padoOTBI:03HAKOMUTBCA C HACOCHBIMM arperatamu JIEWCTBYIOIIEH
BOJAONPOBOJHOM HACOCHOM CTaHIMM, C €€ KOMMYHHMKAalWsIMH, 3alOpHO-

perynupytouiei apmarypoi, KUIInA.

3HaHus (aKTyaJIn3aIus):
— HacocHble cTaHIIMK BOJOCHAOKEHUS
YMEHMUS:
— paboTaTh ¢ HOPMATUBHBIMU IOKYMEHTaAMU;
— BBIIOJIHATE M OQOPMIIATH pacyeTbl MPOCKTHUPYEMBIX 3JEMEHTOB CHCTEM

BOJIOCHA0KEHUS.

OCHOBHBIE TEPMHMHBI U ITIOHATUA

Hacocbl u TpyGonpoBoibl B HACOCHOW CTaHITUU CJIEAYET pacrojararb TaKUM
oOpa3oMm, 4YTOOBI oOecreunBaiach HAJEKHOCTh JICHCTBUS CTaHIUN, YI00CTBO,
MpoCcTOTa MW OC30MAaCHOCTh  OOCIY)XMBaHWUS  arperatroB, IPOCTOTa  Y3JIOB
KOMMYHHMKAIIMi TpyOONMpPOBOJOB, a TaKXe IpeaycMaTpuBaiach BO3MOXKHOCTH
pacHIMpeHus CTAHIIMN C MUHUMAJIBHBIMH 3aTpaTaMH CPEJICTB.

Hawnbonee pactipocTpaHeHbI CICIYIOMIME CXEMbI PACTIONOKCHUS arperaToB B
3JaHUSX HACOCHBIX CTAHILIUH:

a) OJTHOPSTHOE, IEPIICHIUKYIIIPHO TIPOIOTLHON OCH 31aHNS,

0) oHOPSAAHOE, HO B MapaJlICIBLHO TPOI0JIBHOM OCH 31aHUS;

B) IIBYXPSJTHOE;

) IBYXPSJIHOE, HO B IIIaXMAaTHOM TOPSIJIKE;
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1) KOHLIEHTPUYECKOE (B 3JJaHUU KPYTioi (pOpMBI B MIIaHE).

OpHOpsiiHOE  pacmojoXeHWe arperaroB (puc. 2, a) obOecrneynuBacT
KOMIIAKTHOCTh pa3MeEIIeHuss O00OpyAOBaHUS TpU HEOONBIION IIUPUHE 3IaHHUS.
OcobeHHO ynoOHa Takas CXe€Ma IpU YCTAaHOBKE HACOCOB KOHCOJbHOro Ttuma. Ilo
TaKOM cXeMe KOMIOHYIOT MPEUMYIIECTBEHHO KPYITHBIE arperartbl, HO 3Ty )K€ CXeMy

MOKHO HUCIIOJIB30BaTh IIPU KOMIIOHOBKC HEOOJIBIINX HACOCOB.

a)
r=-"=-=-=-=-=-7 B
UATRTRTE
' &
P -
T o ey i
SIRTRTRTE
S
TR [5_;
&)
g o = T Gl
=R = =
L o i i iy e e —_
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Pucynok 2 - CxeMmbl pacriosioKeHHsI HACOCHBIX arperaToB

Bropas cxema oZHOPSIHOrO PacHoOJOKEHUsS HACOCHBIX arperatoB (puc. 2,0)
Takke o0OecredyrBaeT KOMIAKTHOCTh pa3MelleHus OO0OpYJIOBaHHUS U, KPOME TOTO,
3/laHH€ HACOCHOM CTaHIIMU B 3TOM ClIy4ae yKe, YeM IPHU PACIOJIOKEHUU arperaton
0 TMepBOM CXeMe, a KOMIIOHOBKAa CHCTEMbI TPyOONPOBOAOB OOECIeUnBacT
HAaMMEHBIIIME TTOTEPH HATopa.

Henocratkom  Takol  CXeMbl  PACIOJOKEHUS  arperaTtoB  SIBISIETCS
3HAYUTEIHHOE YBEIMUECHHUE JUTMHBI HACOCHOM CTaHIMH. [103TOMYy ee MpUMEHSIOT IS
KOMITOHOBKH CTaHIMH C HEOOIBIINM YHUCIOM KPYITHBIX arperaTos.

[Ipu OonpmIOM 4Yuce arperaToB  pas3IMYyHOrO  HaszHaueHus  (mpo-
M3BOJICTBEHHBIE, TTPOTUBOIOXKAPHBIE, IS MOJAYh XO3SMCTBEHHO- MUTHEBON BOBI U
T. I.) TPUMEHSIOT JBYXPSJIHOE pacIoyiokeHue arperaroB (puc. 2, B). Takoe
pacrnoyioKeHre TpeOyeT YBEIMYEHMsI IIMPUHBI 37aHUS, a4 CXeMa KOMMYHHUKAIHH
TPyOOIPOBOIOB MPHU ITOM YCIOKHSIETCS.

PacnonoxuB Hacochkl B JBa psifa, HO B IIaXMaTHOM TOPSAKE YyAaeTcs
COKPAaTUTh HIUPHHY 3/IaHUS U YHPOCTUTh CXEMY KOMMYHHKAIUH TPyOOIPOBOJIOB.
Hacocnast cranmms Hambosiee KOMMAKTHA, KOTJA JBUTATENIM B OJHOM DSy
pacIoNOKEeHbl MPOTUB HACOCOB B JPYrOM, B TaKUX ClydyasX MPUXOJMUTCS, Kak
MPaBUJIO, MPUMEHSTh HACOCHBIE arperaThl MPAaBOTO W JIEBOTO BpAILEHUS, YTO HE
BCerJa BO3MOXXHO. B 3maHmsx kpyrioit ¢opmbl B TIaHE HACOCHI PACIONararoT
KOHIICHTPUYECKU. YJIOoOHEe BCero B TaKUX 3JaHUSIX pa3MellaTb HAacoChl C

BEPTUKAIBHON OChI0. UTOOBI 0OecrieunTh 0€30MacHOCTh OOCIYKUBAHUS U YI0OCTBO
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MOHTa)Ka M JIEMOHTaXa arperaToB, MOCJEAHUE TOJDKHBI UMETh CBOOOTHBIN JOCTYT CO
BCEX CTOPOH.

B HAaCOCHBIX CTaHIUAX, KaK MPABUJIO, BHYTPH 3[IaHUS, yCTPAUBAIOT IUIOIIAIKU
JUTSI MOHT@Ka ¥ PEMOHTA arperaToB (MOHTAXKHBIC TUTOIIAJIKH).

BcnomorarensHoe o0opyaoBaHuE (JIpEHa)KHBIE HACOCHI, BaKyyM-HacOCHl U
T.Il.) pacrmoJiaraloT TakuM o0pa3oM, 4TOObl HE YBEIUYMBATH pa3Mephl 3/aHUs, T.€. B
CBOOOJHBIX MeCTax MallMHHOro 3ana. [Ipoxoa OKoJI0 TaKWX HACOCOB OCTABIISIIOT
JWIIb C OJHOW CTOPOHBI, OHW OOJBINIKME BaKyyM- HACOCHI MHOTZIA pacroyiaraloT Ha
KpPOHILTEHHAX.

B 3aBucuMocCTH OT Ha3HAYEHHsS HACOCHOW CTAHIMK MOI0Op M pa3MelleHHe
o0opymoBaHUs (OCHOBHOTO U PE3€pBHOTO) HMEET crieruduieckue ocooennoctu. [pu
OTOM MECHSIOTCS CTPOUTCIIBHBIC KOHCTPYKIIMM 3JaHMA, a TaKXe KOMIIOHOBKa
00opy10BaHMUS.

HacocHble cTaHuuM 1EepBOro mnoabeMa OOBIYHO YCTPaWBAIOT 3ariIyo-
neHHbiMH. [log3eMHYI0 dYacTh 3[@HUs HACOCHBIX CTAaHIMM TIEPBOrO MOAbEMA
BO3BOAT U3 kKejne300€ToHA M TIIATENbHO M30JUPYIOT OT TPYHTOBBIX BOJ. B muiaHe
9TH 37]aHUSI MOTYT UMEThH KPYTJIOe WIIM NMPSMOYTOJIbHOE oyepTanue. Kpyribie B ruiane
3J1aHUS HACOCHBIX CTAHIIUH yIOOHO CTPOUTH OMTYCKHBIM CIIOCOOOM, MOATOMY CTaHIUU
Takol (OpMBI YCTpauBaIOT MpU OOJIBIIIOM 3ariyosieHuH. Tak Kak pa3MeliaTh B HUX
HAaCOCHOE 00OpYyJOBaHKHE MEHEe YJI00HO, UeM B MPSMOYTOJbHBIX CTAHIUSAX, KPYTJIbIe
B IUTAHE 3/IaHUs BO3BOIAT JIMIIb IIPH HEOOJBIIIOM YHCIIE HACOCHBIX arperaToB (3—05).
[Tpu GosbllieM YuCIIe arperaToB CTPOAT MPSMOYTOJIBHBIE 3/IaHUS.

3/1aHUs HACOCHBIX CTAHIIUNA MEPBOTO MOAbEMA TPYAHO PACIIMPATH B MPOIECCE
HKCILUTyaTally, TIOATOMY UX CTPOSIT C YIETOM JAbHEUIIET0 Pa3BUTHS BOJOTIPOBOAA U
BO3MOXHOCTH Pa3MENICHUS JOTIOTHUTEIBHOTO MM 00Jiee MOITHOTO 000pYIOBaHMUS.
Ha HacocHBIX CTaHIMSIX TEPBOTO TOIBEMA YacTO YCTAHABIMBAIOT JIBa pPabOuUX
HACOCHBIX arperara v OJNH WU JBa PE3ECPBHBIX.

TpeGoBanuss K pe3epBHOMY OOOpPYJAOBaHHIO M OecnepeOOMHOCTH PadOTHI
CTaHIIMM B IIEJIOM 3aBHCAT OT e¢ Ha3HaueHus. Hambosee BbICOKME TpeOOBaHUS

NpEeABSABISAIOTCS K OecrnepeOOMHOCTH pabOThl HACOCHBIX CTAaHIUWA MEPBOTO MOIbEMA
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NPSIMOTOYHBIX ~CHCTEM  BOJOIPOBOJA, OOCIY)KHMBAIOIIMX TMPOU3BOJCTBA, HE
JOMYCKAIOIIMEe TepepblBa B TMOJAa4Y€ BOJABL, a TAKXKE XO35IHUCTBEHHO-NIUTHEBBIC
BOJONIPOBO/IBI OOJIBIIUX TOPOJOB. MeHee KECTKUE TpeOOBaHUS MPEABSIBISIOTCA K
Oecniepe0oitHOCTH pabOThl HACOCHBIX CTAHIMI MEPBOTO MOAbEMA, OIAIOIINUX BOY B
HUPKYJISIIUOHHBIE (OOOPOTHBIE) CHCTEMBI, TaK KaK KPAaTKOBPEMEHHBIM MEpephiB B
Mo/iaue BOJbl HE BBI3bIBAET CEPbE3HBIX HAPYUICHUH B DKCIUTyaTal[MH 3TUX CHUCTEM.
HacocHble cTaHmuu nepBOoro mnoabema, 3ariyOsieHHble Oosnee dyeM Ha 4—5 M,
1esecooOpa3sHo  000py/IoBaTh  BEPTUKAIBHBIMU  IEHTPOOESKHBIMU HACOCAMHM  C
ANEKTPOABUTATENIIMHU, PACHOJIOKEHHBIMA Ha YpoBHe 3emiid. [lpu 3TOM MOXKHO
CYLIECTBEHHO YMEHBIIUTH IUIONIA]b MAIIMHHOIO 3ajla U, KPOME TOro, YJIYyYIIUTb
yclioBUsL paboThI AnekTpoaBurareseil. Kak mpaBuiio, B HACOCHBIX CTaHIUSAX MEPBOTO
NoJlbeMa YCTPaWBAIOT OTJCJbHBbIC BCACHIBAIOIINE JIUHUU IJIs KaXXKJIOro Hacoca.
KomiekTopsl min y3I1bl EpEKI0UeHUsI HATTOPHBIX TPYOOIPOBOJOB MOHTHPYIOT B OT-
JEIbHBIX KaMepax, MNPHUMBIKAIOMINX K HACOCHOW CTAHIIMM WJIM PACIOJOKEHHBIX B
HEMOCPECTBEHHOM OJIM30CTH OT Hee. B aTux e kamepax pacrosiararoT 3aJBUKKHA U
oOpaTHbIEe KJIAMaHbl, MPEJOXPAHSIONMEe MAIIWHHBIN 3a71 OT 3aTOIUICHHS] B cCllydae
aBapuM Ha TpyOONpoBOax B Mpejesiax HacOCHOM cTaHIu. B ciyyae ocaaku rpyHTa
B Ta3yxax KOTJOBaHa CTaHIMM [ OOecredYeHHs HaJEeKHOCTH CTHIKOB
TpyOOIIPOBOIOB, MPOJOKEHHBIX MEXKJIY KaMepol M HACOCHON CTaHIUEH, TPYOBI
YKJIaJbIBAIOT Ha OalkaXx M Omopax, 3arfiyOJeHHBIX 10 HEHApYIIEHHOIO0 MacCHBa
IPYHTA.

BcaceiBatomiue TpyOonpoBoabl MEXAy BOJONPUEMHBIM KOJIOJLEM U 3[aHUEM
HAaCOCHOM CTaHIMM YacTO MNPOKIANbIBAIOT B rajepesix. B MecTax mNpuMbIKaHUs
rajepeu K 3JaHUI0 HACOCHOM CTaHUWH YCTPAWBAIOT T€PMETUYHBIM OCAJOYHBIN LIOB.
Pa3Mmepsl ranepen (IIMPUHY W BBICOTY) YCTAHABIMBAIOT K3 pacyera TaKoro
pa3MEIIeHUs BCACHIBAIONIUX TPyO, TMPH KOTOPOM MEXKIYy HUMH, a TaKXKE MEKIY
CTeHKaMu ranepen W Tpybamm ocrtaercsi pacctosaue He meHee 0,3—0,4 m. Oto
co3daeT y/moOCTBa MPH MPOBEICHUA MOHTaXXHBIX WU PEMOHTHBIX paboT. Ecnmu TpyOs
[IEPECEKAIOT CTEHY 3ariyOJIEHHON CTaHLMHU, TO B MECTaxX OYIyIIHUX MEPECCUCHUI pH

OCTOHUPOBAHUU CTEH CIEIYET 3aKIaJbIBaTh peOpPUCThIe TAaTPYOKH, 00eCTIeUnBaAIOIINE
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TEPMETUYHOCTh KOHCTPYKIIMH MEPECEUECHUS.

Bce tpyOompoBOAbpl Kak B Mpeenax HAaCOCHOW CTaHUMU, TaK M BHE €€
(mposioXKeHHBbIE B TPYHTE) 3aLUIIAIOT OT HAPY>KHOM KOPPO3UU COOTBETCTBYIOILIEH
U30JIILUECH.

JIns ynaneHus BOJBI, NPOHUKIIEW B 3JaHUE 4Yepe3 HEIUIOTHOCTH CTEH M
JTHUIIA CTAaHLUHU, a TaKXE BBUIMBAIOLIEHCS W3 BHYTPEHHUX TPYOONPOBOJOB MpH
pEMOHTE 000pYy/IOBaHMs, B MAIIMHHOM 3aJie HACOCHBIX CTAHIIMM MEpBOro MoabeMa
YCTaHABIMBAIOT JIPEHAXHBIA Hacoc. JlpeHaxHbId Hacoc oTkauumBaer 5—I15 n/c,
co3laBasi Hamop B 3aBUCUMOCTU OT 3ariyOJieHHs CTaHIIMM M MECTHBIX YCJIOBHUH B
10—20 M BogA, CT.

HacocHpble cTaHIIUM BTOPOIo MOAbEMA YCTPAaUBAIOT WIIM HE3arTyOJIeHHbIMU
(MO MAIIMHHOTO 3aj1a HAXOJUTCS Ha YPOBHE 3€MJIN), WIIM MOTy3ariy0JeHHbIMU (TI0JT
MAIIMHHOTO 3ajla Ha 2—3 M HIKE MOBEPXHOCTH 3eMiin). HeoOxonumyro BeTUUHHY
3ariayOJieHus] T0JIa HACOCHOM CTaHIMU ONpPENEeNsioT M3 YCIOBUSA, YTO BBHICOTA
BCACBIBAHMS HE MPEBBIIIAET BEJIMUMHBI, JOYCTUMOM JJIsl HPUHSITOrO TUIIA HACOCOB.

Hesaznybnennvie HacocHvle cmanyuy TPOIIe U SKOHOMHUYHEE 3ariyOJeHHBIX,
HO HE Bcerja 00ecleyuBaloT JIOMYCTUMYIO BBICOTY BCACBIBAHMS HACOCOB, YJI00CTBO
POKJIAJKA TPYOOIIPOBOOB M MX HOPMAJIbHYIO SKCIUTyaTaIHIO.

B nonyzaenybnenmnvix  HacocHvlx  cmaHyusx, BO3MOXHO, YIPOCTHTH
KOMMYHHKAIIMK TPyOONPOBOJIOB, OOECIeYuTh padoTy HAcCOCOB ¢ HEOOJBIION
BBICOTOM BCACBhIBaHUSI WJIM I0OJ 3aJMBOM, HO, KaK IPaBWIO, YCTPOMCTBO 3AaHUS
HAaCOCHOM CTaHUMU B OTOM CIy4ae HECKOJIIBKO JOPOXKE, YEeM COOpPYKEHHUE
He3arayOJeHHBIX CTaHIUMiA. B 3gaHusaX moiy3ariyOJIeHHBIX HACOCHBIX CTaHIIUN
HEOOXOJMMO TPEeNyCMaTpUBaTh BBIMYCK BOABI M3 TPHUSIMKOB B KaHAJIW3aIUIO,
BOJIOCTOK HWJIM B TMOHM)XEHHYK YacTh IpuWjeramuierd tepputopuu. Eciam takon
BO3MOXHOCTH HET, TO, KAK U B HACOCHBIX CTAHLMAX IEPBOro MOAbEMA, HEOOXOIUMO
YCTaHaBIIUBATh JPEHAXKHBIE HACOCHI.

HacocHple cTaHmmm BTOPOTO MOJbeMa MPEAHA3HAYCHBI JJIS MOJa4d BOJBI B
paclpenenuTeNbHyl0 CeTh W3  PE3EpPByapOB  OYHCTHBIX  COOPYKEHUM WU

apTe3UaHCKUX BOJ103a00POB.
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HupkyJiUMOHHbIEe HACOCHBbIE CTAHUMH CIyXaT [JIs MOJauyd BOJABI B
CUCTEMBbl OOOPOTHOrO BOJOCHAOXEHUs. B TakuMX HACOCHBIX CTAHIHUSX YaCTO
YCTaHABIIUBAIOT JIBE TPYIIBI HACOCOB: IS MOAA4YM OTpadoTaBIlei (HarpeToil) BOAbI
Ha OXJIQJUTENbHBIE COOpPYKEHUsl (TpagupHU, MPYAbI-OXJIAJIUTEIH, OpbI3rajibHbIC
OaccediHbl) ¥ I TOAAYM OXJKJACHHOM BOJBI MOTPEOUTENAIM H  IIeXaM
MPOMBINIJICHHBIX TpeanpusiTuil. [{UpKyJIAIHMOHHBIE CTAHIIMU PacIoJIaraloT, Kak
paBUJI0, BOJIU3U OT COOPYKEHUN IS OXJIAXKEHUS BObI, OTKY/1a BOAA K MIPUEMHBIM
KaMepaMm HACOCHOM CTaHIIUU MOJAETCs M0 CAMOTEYHBIM TPyOaM WU KaHajiaMm.

Uucno HacOCOB Ha TaKMX CTAHIMSAX W MX MMOJady CJleAyeT Ha3HadaTh Tak,
9TOOBI MOXKHO OBLIO PETYJIMPOBATH PAcXoj BOJBI HA OXJIAXKCHHUE B 3aBUCUMOCTH OT
CE30HHBIX KOJIeOaHUH TemrnepaTypbl. [[js 3Toro yctaHaBIMBaIOT HECKOJIBKO HAaCOCOB
CO CPaBHHUTEJIbHO HEOOJIBIION Mojauel U B ciiydae HEOOXOJUMOCTH OTKIIOYAIOT T€
WM WHBIE HAcochl. [Ipyu 3TOM HYXHO BBIOMpPATh HACOCHI C TAKUMU XapPaKTCPUCTH-
KaMH, KOTOpbIE 00ECIIEYMBAIOT UX COBMECTHYIO PaOOTy MPHU ONTUMAJIbHBIX PEKUMAX.

B uensx obecrneueHus HAAEKHOCTH pabOThl HHUPKYISIUOHHBIE HACOCHI
CJIielyeT yCTaHABJIMBATh MO/ 3aJIUBOM, T. €. HIKE YPOBHSI BOJIbI B IPUEMHOM Kamepe,
MO3TOMY LUPKYJISIIMOHHBIE HACOCHBIE CTAHIIMU YCTPAWBAIOT 3arilyOJICHHBIMHU WA
MOJTy3arIyOJICHHBIMHU.

[lonBonsamue KaHambl LHUPKYJISIUOHHBIX CTAHIMKA OBIBAIOT JABYX- WIH
MHOTOCEKIIMOHHBIMH, YTO TapaHTUPYET HAJEKHYIO MOJauy BOJBI B CIydasX aBapuu
WM PEMOHTA CEKIUH MOJIBOSIIETO KaHaa.

HacocHo-koMnpeccopHble CTAHIIMM YCTPAUBAIOT B CIy4yasix 000pyI0BaHUS
apTe3UaHCKUX CKBAXXWH BO3AYIIHBIMH BOJONOAbEMHHMKAMHU. Ha Takux CTaHIMAX
YCTaHaBIIUBAIOT KOMIIPECCOPHI Il MOJA4YM BO3JyXa M HAacOChl BTOPOTO MOABEMA,
KOTOpBIE 3a0MPAIOT BOY U3 COOPHOI0 pe3epByapa U MOAAIOT €€ B CETh.

Komnpeccopbl ycTaHaBiIuMBarOT Ha YPOBHE 3€MJIM, a HACOCHl B HEKOTOPBIX
CIIy4asx 3ariyOoJisitoT Juisi 00ecriedeHus: ONTUMAIIbHBIX YCIIOBUM BCAChIBAHMSI.

Bo3ayx k xommpeccopaM MOABOAST MO BCACHIBAIOIIUM BO3YIIHBIM JIMHUSIM,
KOTOpbI€ BBIBOJIAT K MeECTy 3a0opa arMocpepHOro BO3[yXa, TIe OOBIYHO

ycTaHaBIUBaOT (GuiabTpbl. [lpu OonbIION MOJaYe KOMIIPECCOPOB YCTPAUBAIOT
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OTIEIbHOE TOMEIEeHHE a1 (QUIbTPOB Bo3AyXa. Ha HarserarenbHbIX JHUHUAX
KOMIIPECCOPOB (10 pecuBepa) HE YCTAHABIMBAIOT HHU 3a/JBM)KEK, HU BEHTHJIEH BO
n30eKaHue MOJIOMOK KOMITPECCOPOB B CIIy4ae UX IyCKa MPHU 3aKPbITON 3aABUKKE.

HacocHble cTaHUMM NOAKAYKM YCTpPauBalOT Jid MOBBILICHHUS Hamopa B
OTIEIBHBIX MHUKpPOpailOHAaX TropoJa WJIH OTAENbHbIX LEXOB (TpyHmbl LEXOB)
MPOMBIIUICHHBIX TpeanpusaTuii. HacocHble CTaHIMM TOAKAYKA C TPUEMHBIMH
pe3epByapaMu MPaKTUYECKH HE OTIMYAIOTCS OT HEOOJBbIIMX HACOCHBIX CTaHIIMM
BTOPOTO MOJAbEMa U MPUHIIUIIBI UX KOMIIOHOBKU T€ K€, YTO M Y HACOCHBIX CTAHIIMN
BTOpOro mnoabema. HacocHble craHuuM moAKayku ©Oe3 pesepByapoB Ooiee
KOMIAaKTHBI. X 4acTo pazMenaior B 3ariiyOJIeHHBIX 3aHUSIX HEOOJbLIOro pa3Mepa.
PexxuMm paboThl TAKMX CTAHLIUN KECTKO CBSA3AH C PEKUMOM BOAONOTPEOICHUS.

B 3apy0exHoil mpakTUKe MOJYUYMIH PACTPOCTPAHCHUE CTAHIIMHM MOJKAYKHU C
NOTPY>KHBIMU HACOCHBIMM arperatamu. Takue CTaHIIMM PaclojararoT B MOJ3EMHBIX
KaMmepax (KOJoJlax), He ycTpawBas HaJ3eMHOW wyacTu 37aHus. Kak mpaswuio,
HACOCHBIE CTAHIIUU MOJIKAYKH JICJIaI0T aBTOMATHU3UPOBAHHBIMH.

K crnenuansHOMy 00OpYAOBaHMIO BOJOMPOBOIHBIX HACOCHBIX CTaHIUM
OTHOCSITCSI COPOYIEPKUBAIOIINE U PHIO03AIUTHBIE YCTPOUCTBA U ITUTOBBIC 3aTBOPHI.

Copoyoeporcusaroujue ycmpoiicmea TpeIHA3HAYCHBI ISl 3allUTHI HACOCOB
OT MOmaJaHusl B HUX COpa U IUJIABAIOIIUX TEN, a PblOo3aujumHble— ]ISl 3alUThI
MaJbKOB U MOJIOAM PhIO OT MOMAalaHus UX B BOJAOIPUEMHHKHU U Hacochl. B mocnennee
BpeMs pbIOO3AIIUTHBIM YCTPOMCTBAM YIENSI0T 0c000€ BHUMAaHHE, TaK KaK C POCTOM
qucia BO/103a00pOB MOBEPXHOCTHBIX BOJ BO3pPACTacT MPOLEHT THOeNd MajbKOB U
MOJIO/IA PBIO B BOJONPUEMHBIX COOPYX EHUSIX. YacTo copoyaepKuBaroIue U poioo-
3aIUTHBIE YCTPOKWCTBA COBMEILAOT.

CopoynepXuBaIiue penieTK yCTAHABIMBAIOT HAa KPYMHBIX HACOCHBIX
CTaHLIUAX B OKHAX BOJONPHUEMHHUKOB. JlJs 3amMTHl pemieToKk OT 0OJeACHEHUs
yCTpauBaloT UX 00OrpeB MapoM MM TOKOM HHU3KOro HampspkeHus. Eciau B Bomoeme
COJIEPKUTCS OOJIBIIIOE KOJMYECTBO 3arpsi3HEHHM (BOAOpOCHel, mensl U T.1.), TO
MPUMEHSIOT PEIIETKH C MEXAHMYECKOW OUMCTKOM C MOMOIIBIO ABMKYILIUXCS IIETOK.

Copoynepm/IBa}omHe CCTKHU MPCAHA3HAYCHBI OJIA 3aACpiKaHWA B3BCHICHHBIX
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YacTHII, TUIABAIOLIMX MPEAMETOB U pbIO. VX ycTpanBaroT NIOCKUMH HENMOABHKHBIMU
WJIY JIEHTOYHBIMH BPAIIAOMUMHUCS. J[JIs1 OUMCTKU CHEMHBIX CETOK OT 3arpsA3HEHUN UX
MOJHUMAIOT C MOMOLIBIO MEXaHW3MOB, HANpUMEpP JIeOE0K, U MPOMBIBAIOT CTPYEil
BOoAbl. BO Bpemsi mpOMBIBKHM MNpeKpamarT 3a00p BOJbI Y€pe3 OKHO, Ha KOTOPOM
YCTaHOBJICHA ITPOMBIBAEMAsl CETKA.

IIluTOBBIC 3aTBOPbI NPUMEHSIOT B HACOCHBIX CTAaHUUAX NEPBOTO MOABEMA,
LUPKYJISLUOHHBIX HACOCHBIX CTAHLMSX U CTAHLMSIX NEPEKAyKU ISl YACTUYHOTO WIIH
MOJIHOT'O MEPEKPBITUS KAHAIIOB WJIM OTBEPCTUI NPSIMOYTOJIBHOTO CEYEHHUS.

/epesannvliennimemaniuieckue IIOCKUAE 3aTBOPBI yCTAHABIMUBAIOT B Ia3ax
COOpPYKEHUSI W MPUBOIAT B JBUKEHHE, KaK IMPABHIIO, C MOMOUIBIO CHEIUAIbHBIX
MexaHu3MOB. Ha ManbiX coopyKeHHSIX MPUMEHSIOT PYYHOH MPUBOJI, a HAa OOJBIINX
— onekTtponpuBod. [lo Ha3HAYEHHMIO pPa3IUYAOT OCHOGHblE, AGAPUIIHbIE U

PEMOHMHDBLE 3amMEOpPbl.

IMopsaaok BbINOJIHEHUsI Pa0OTHI:
1) mnpoaHanM3UPOBaTh PAOOTYy HACOCHOM CTAHIMH U ¢€ 000pPYyIOBAHHS;

2) COCTaBHUTh OTYET 110 HACOCHOU CTaHIIHUH.

KoHTpoabHbIE BONIPOCHI:
1. VYkaxwuTe BUIbl HACOCHBIX BOJOIPOBOJIHBIX HACOCHBIX CTAHIUN.
2. IlepeuncnuTe OCHOBHOE 00OpyJOBaHHWE BOJOIPOBOJAHON HACOCHOM

CTaHIINHU.
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INPAKTHUYECKASA PABOTA Ne4

HA3BAHUE NPAKTUYECKOW PABOTBI:
BBIBOP UMCJIA U TUIIA HACOCOB HACOCHON CTAHLIMU
BOJOOTBEJIEHUS

eab padoThbI:

1) OIIPCACINTD pPacuCTHYIO MMPpOU3BOAUTCIIbBHOCTDH HACOCHOM CTaHIIMH1

BOJOOTBCACHUA,
2) HOI[O6paTB YUCJIO U TUII pa60‘H/IX " PC3CPBHBIX HACOCOB,

3) OIIPCACINTD XaPAKTCPUCTHUKHU BBI6paHHBIX HaCOCOB IIO KaTaJoraMm.

3HaHMsA (aKTyanu3anus):
— HacocHble cTaHIMM BOJTOOTBEICHMUS.
YMEHHS:
— paboTaTh ¢ HOpMaTUBHBIMU JOKYMEHTaMU;
— BBIIOJHATH U O(QOPMIIATH pPACUYEThl MPOEKTHUPYEMBIX 3JIEMEHTOB CHUCTEM

BOJIOCHA0KEHUS.

OCHOBHBIE TEPMUHBI U ITIOHATUSA

K HajgeXHOCTHM KaHaIW3alMOHHBIX HACOCHBIX CTAaHUUN MPEIbABISIOTCS TaKUe
K€ BBICOKHE TpeOOBaHUS, KaK U K HAJIEKHOCTH BOJIOMPOBOIHBIX, MMOCKOJIBKY BBIXOJ
U3 CTPOSI KaHAJU3alMOHHOW CTaHIMU MOXKET MPUBECTU K 3aTOIJICHUIO TEPPUTOPUHU
CTOYHBIMH BOJIaMH CO BCEMHU BBITEKAIOIIUMU OTCIOJA TSAKEIBIMU MOCIEACTBUAMU. B
CBS3M C OTUM HEOOXOAMMO TMPAaBWIBHO BBHIOMPATH YHCIO W THUI HACOCOB, TOYHO
OMpeNeNATh WX MOJa4y M B COOTBETCTBHUHM C ATUM PACCUUTHIBATH BMECTUMOCTH
MIPUEMHOI0 pe3epByapa.

Pexxum paboThl HACOCHOU CTAHIIMU, YHUCIO HACOCOB U BMECTUMOCTh pe3epByapa

3aBUCAT OT PCXKHMaA IIPHUTOKA CTOYHBLIX BO/, OOBIYHO HCPAaBHOMCPHOI'O B TCUYCHHUC
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CyTOK. VCKII0UEeHHE COCTaBIIAIOT HEKOTOPBIE CIIyYand NEPEKAUYKU MPOU3BOACTBEHHBIX
CTOYHBIX BOJI, MPUTOK KOTOPHIX MOXET OBITh pPAaBHOMEPHBIM. [ yMEHBIIEHUS
BIUSIHUS  HEPAaBHOMEPHOCTH NPHUTOKA HA  peXUM  pabOThl  HACOCOB B
KaHAJIM3allMOHHBIX HACOCHBIX CTAHIUAX YCTPAauMBAIOT IPHUEMHBIE PE3EPBYapHI.
BmecTMOCTh MOCHENHUX YCTAHABIMBAIOT B 3aBUCUMOCTH OT rpaduka NpPUTOKA
CTOYHBIX BOJI, IOJJa4Yl HACOCOB U MPHUHITOr0 pexxuMa paboThl HACOCHOM CTAaHIIMH.

O0beM IpPUEMHOT0 pe3epByapa OrPAHMUYMBAETCS YCIOBUSIMU €r0 HOPMaJIbHOU
skcrryarauuu. [pu cnunikom OonbiioM 00beMe MPOUCXOIUT BBINAJIEHUE OCAJIKa U3
CTOYHOM MKUIAKOCTH W 3arHUBaHUE OCaAKa W KUAKOCTU. [lo3TOMYy BMeECTHUMOCTH
pesepByapa J0JKHA ObITb, BO3MOXKHOMEHBIIEH,HO HE MEHEES-MUHYTHOW MOJa4yu
OJIHOTO M3 HaCOCOB CTaHIINH.

MakcuMalibHyl0 4acTOTY BKJIFOYEHUS HACOCOB YCTAaHABJIMBAIOT B 3aBUCHUMOCTH
OT THUMA W MOIIHOCTU OJJIEKTPOJBUTATENEN, CTENEHW aBTOMAaTU3ALMM HACOCHOM
CTaHIMH U APYTUX yciaoBHM. OOBIYHO JOIMYCKAIOT MaKCUMAIbHO TpU BKIIOUEHHUS B 1
Y — IPU PYYHOM YIPABICHUM HACOCHBIM arperaroM M MATh-IIECTh BKIKOYEHUN —
IPY aBTOMATUYECKOM YIIPaBICHUHU.

[lomauy HacCOCOB M UXYMCIIO ONPEACNIAIOT UCXOS M300IIEr0 MPUTOKA CTOYHBIX
BOAK cTaHuuu. [Ipu 3TOM JuisipacyeTa mojaym HaCOCOB U BMECTUMOCTH PE3EPBYapOB
MO>KHO TIOJIb30BAThCSI CYyTOYHBIM HMHTETPalbHBIM Tpadukom mputoka. OmHAKO H3-3a
OOJBIION YAaCTOTHI BKIFOYEHHUSI HACOCOB TOJIb30BaAHUE ITUM TpadUKOM 3aTPYIHAETCA,
M JUIsl pacuyeToB BMECTHMOCTH pE3epBYapoB OOBIYHO HCHOJB3YIOT YacOBOM
WHTETPaJbHBIN rpaduK MPUTOKA M OTKA4KHU. [Ipr 3TOM CUMTAIOT, YTO MPUTOK B Yac
HanOOJIBIIIETO BOJAOOTBEICHUS MOKHO MIPUHSATH PABHOMEPHBIM.

I'paduueckn Ha MHTETpATLHOM TpaduKe paBHOMEPHBIN MPUTOK U300pakaeTcs B
BHJIE IPSIMOM, TAHT'€HC yIJla HAKJIOHA KOTOPOM MPONOPLUHOHAIEH YaCOBOMY IPHUTOKY.

Ilogauy HacocoB BBIOMPAIOT PaBHOW MAaKCUMaJbHOMY YacOBOMY MPHUTOKY,
MO3TOMY B 4Yac MaKCHUMaJIbHOTO BOJOOTBEIAEHUS TpadUKH TMPUTOKA M OTKAYKH
coBmanaror. Ilpm yMeHbIIEHMM MPUTOKAa HACTyNaeT MOMEHT, KOrJa pe3epByap
ONOPOXKHAETCS U HACOC OTKJIFOYAIOT.

[Tocne oTkmroueHust Hacoca rpaduK OTKAYKU UMEET BUJ MIPSIMOM, MapasiebHOM
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ocu adcuucc. Pa3HOCTh OpAMHAT KPUBOM MPUTOKA U OTKAYKU COOTBETCTBYET 00BEMY
KUJKOCTH B pe3epByape B JaHHbIH MOMEHT BpeMEHU. B MOMEHT MakcCHUMalabHO
JOIYCTUMOTO 3aIlOJIHEHUS pe3epByapa HACcOC BKJIIOYAIOT U IPOLECC MOBTOPSAETCS
cHoBa. TeopeTruecku J10Ka3aHO, YTO MAKCUMAJIbHOE YMCIIO BKJIIOYEHUH Hacoca Mpu
3aIaHHOM BMECTUMOCTH pe3epByapa HACTymaeT B TOM Ciydyae, KOTJla MPHUTOK
cocrasisieT 50 % nmomauu HacocoB. M3 3Toro cienyer, 4To BMECTUMOCTh pe3epByapa
HACOCHOM CTaHIIMM HEOOXOJMMO pacCUUTaTh MPU 3aJaHHOM YHCJIE BKJIIOYCHHUUN
Hacoca MCXOJs M3 MPUTOKA, PABHOrO IMOJOBUHE mojauu Hacoca. [lomauy Hacoca
cleayeT MpUHUMATh Haubosee OJIM3KOM K MaKCUMaJIbHOMY YacOBOMY MPHUTOKY. Eciu
Ha CTaHIMM YCTAHOBJEHO JBa pabOyuX Hacoca, a Mojada KaXKJIO0ro U3 HHUX MpH
COBMECTHOM paboTe paBHA IOJOBHHE MAaKCHUMaJIbHOTO IMPUTOKA, TO BMECTUMOCTH
pe3epByapa MOXKET ObITh YMEHbIIIEHA B 2 pa3a.

JlanpHEHIIero yMeHbIIICHUSI BMECTUMOCTH pe3epByapa MOXKHO JOCTHUYbL IMyTEM
YBEJIMUEHUS YHUCJIA arperaToB HacocHOUM ctanuuu. [Ipu OONbIIOM 4MCIie arperaToB
4acTh M3 HUX paboTaeT NOCTOSHHO (0€3 BBIKIIOYEHHUs), TaK KaK OTKayuBaeT
MOCTOSIHHYIO 4YacTh MPUTOKA, a HEPABHOMEPHOCTh OCTaBIICHCS YacTH MPUTOKA
KOMIIEHCUPYETCS BKIIOYEHHUEM U BBIKIIFOUEHHEM JIPYTUX HAcocoB. B aToM ciyuae Bce
pacyeThl, CBA3aHHbIC C HEPABHOMEPHOCTHIO MIPUTOKA, OTHOCATCS JIUIIH K IEPEMEHHOM
YacTH MPUTOKa (B OONBIIMX TOPOJAX 3Ta YaCTh HE3HAYUTEIbHA MO OTHOIICHHUIO K
oOmieMy nputoky). [loaToMy Ha KpYIHBIX HACOCHBIX CTAHIMSIX C OOJIBIIUM YHUCIOM
HAaCOCOB BMECTUMOCTH MPUEMHOTO pe3epByapa pPacCUUTHIBAIOT UCXOJS U3 BPEMEHH,
HE0OXOMMOro JUIsl 3allycKa pPE3epBHOTO arperata B ClIydae OCTAaHOBKH pabouero
Hacoca. OOBIYHO BMECTUMOCTh pe3epByapa MPUHUMAIOT PaBHOU MPUTOKY >KUIKOCTU
CO CPEIHECYTOYHBIM PACXOJOM B T€UEHUE 3—5 MHUH.

UuCcio HACOCHBIX arperatoB 3aBUCUT OT HA3HAYEHHUs CTAHIUHU, PEXUMa €e
paboThl M 0OIIEro MpUTOKAa CTOYHBIX BOJ. Ha HEOOMbIINX pPaOHHBIX CTAHIIHIX
MEepEeKauKy YCTAHABIMBAIOT JIBA HACOCA: OOUH padoyuii U 00uH pezepenwvlit (Ipu
ATOM BTOPOM PE3EpPBHBIN HACOC JOJKEH HAXOAUTHCS B COOPAHHOM BHUJE HA CKIAJE).
Yamie ke Ha pallOHHBIX CTAaHIUSAX YCTAHABIMBAIOT TPU HAcOCa: JBa pabOUYUX U OJUH

pe3epBHBIN (TUTIOC OAMH Ha cKiane). Eciu Ha cTaHIMM yCTaHOBJIEHO OOJbIIE JIBYX
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pabouyux HAcocoB, TO NPUHMMAIOT JBa PE3EpPBHBIX Hacoca. Pe3epB HacoCHBIX
arperaToB 3aBUCHUT TAaKXE€ M OT TOIO, HACKOJIBKO YacTO MOJKHO I10JIb30BATHCSA
ABApDUMHBIM BBIIIYCKOM. B psge pallOHOB caHWTapHas MHCIEKLUUA pasperiaert
HCTIOJIb30BATh ABAPUMHBINA BBIIYCK JIMIIb B UCKIIOUHUTEIbHBIX ciaydasx. Jis Ttakux
palloOHOB YHUCJIO PE3EpPBHBIX AarperaroB IMPUHUMAIOT COIJIACHO TpeOOBaHUSAM
CaHUTAPHOU MHCIICKIIUU.

Hacocsl, o6opynoBanre u TpyOONpoBOAbI ClEAyeT BbIOMpaTh B 3aBUCHUMOCTHU
OT PacyeTHOIrO MPUTOKA U (PUIMKO-XMMHYECKUX CBOWCTB CTOYHBIX BOJ U OCAJIKOB,
BBICOTHI MTOAbEMA U C YUYETOM XapaKTEPUCTHK HACOCOB M HANIOPHBIX TPYOOIPOBOJIOB,
a TakXe OYepeHOCTH BBOAa B JeilcTBUE oOBekTa. UMCIO pe3epBHBIX HACOCOB
HAJJICKUT IPUHUMATD 110 TaluIe 2.

Ta6JII/IIIa 2 — KonngecTBo PE3CPBHBIX KaHAJIIN3aIIMOHHBIX HACOCHBIX arperaTtoB

briTOBBIE 1 OIM3KKE K HUM TI0 COCTaBY ArpecCuBHbBIE CTOUHBIC
POM3BOJICTBEHHBIE CTOYHBIE BOJIbI BOJIBI
Yucao HacoCOB
Pabounx Pe3epBHBIX TipH KaTeropuu HaAeKkHOCTH | Pabouux | Pe3epBHBIX npu
JIEWCTBUS HACOCHBIX CTAaHIIMI BCEX KaTETOPHUAX
IepBOM BTOPOU TpEThEU HAJICKHOCTH
NEeNCTBUA
HACOCHBIX
CTaHIINH
1 2 1 1 1 1 u 1 Ha ckitaze
2 2 1 1 2-3 2
3 u Oonee 2 2 lulmna 4 3
CKJIaJIC
- - - - S5u He menee 50%
Ooiee

IIpumeuanusi: 1. B HacOCHBIX CTaHIUMAX JOXKJACBOM KaHAIM3AIMW  PE3CPBHBIC
HAacoOChl, KaK TMpaBWwIO, NpeAycMaTpHBaTh HE TpeOyeTcs, 3a HCKIIOYEHHEM
CIydaeB, KOTrJa aBapHUHBIA  cOpPOC JOXKIEBBIX BOJ B BOJHBIC  OOBEKTHI
HEBO3MOKEH.

2. Ilpm pEKOHCTPYKLUMH, CBSI3aHHOM C YBEJIMYEHHEM  IPOU3BOJUTEIILHOCTH,
TOTMYyCKaeTcsd JUIl TIEPeKadykh OBITOBBIX W ONHM3KMX K HHM II0  COCTaBy
MPOU3BOJICTBEHHBIX CTOYHBIX BOJ, B HACOCHBIX CTAHIHSAX TPETHEM KAaTErOpHUH HE
YCTaHABJIMBATh PE3EPBHBIE arperaThl, NpeycMaTpruBas XpaHCHUE UX HA CKJIAJIE.
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1. Omnpenenenue cpeIHUX U MAKCUMAJIbHBIX PACXOJ0B OT KHJIOH 3aCTPONKHU
B cooTBeTCTBUM C 3aJaHHOI CTENEHBIO 0JIAr0YCTPOUCTBA JKUJIBIX 31aHUM,
[IPUHUMAETCS CPEAHECYTOYHOE YAEIBHOE BOJOOTBEAECHHUE COIIACHO PEKOMEH IALUAM

CHulI 2.04.02-85.

a-N
Qcp.eyr= £ (1)

1000 '

rae (s — yJeJabHas HoOpMa BOJOOTBEICHUS;
N — pacueTHOE YUCIIO )KUTEIEH.

2. MakcumanbHbIi CyTOYHBIA PACX0J] CTOYHBIX BOJ] COCTABIISET:

QMaKC.CyT = KCYT-QCp.CyT ) (2)

rae Keyr - k03 puipenT cyrouyHoll HepaBHOMEPHOCTH, TPUHUMAEMBIH coryiacHo 1.2.2
[21]

3. CpemaneyacoBoil pacxo]| CTOYHBIX BOJ:

b N
qcp.qac.: - (3)

1000 -24 '

4. MaxkcumanbHbI YaCOBOM pacxo CTOYHBIX BOJ:

Qmaxc.uac.= K06Lu'qcp.qac ) (4)

rae Kosw - MakcuManbsHbI 001muid Ko GHUITMEHT HEPAaBHOMEPHOCTH MTPUTOKA CTOYHBIX
BoJ, mpuHUMaetcs 1o m.2.7 CHull 2.04.03-85.

5. CpenHeceKyHAHBIM pacXxo/ CTOYHBIX BOJI COCTABIISCT:

6-N
qcp.ceK: e (5)

24 2600
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6. MakcumanbHbIi CEKYHIHBIA PACX0J] CTOYHBIX BOJ COCTABIISET:

qMaKc.ceK= Ko61u' qcp.ceK (6)

/. MuUHUMaNbHBIN CEKYHIHBIA PACXOJ CTOYHBIX BOJ COCTAaBJISET:

Omun.cex— Ko61u “Oep.cex (7)

rne Kosw — MUHUMaNBHBIN 00NN KO3 PUITMEHT HEPABHOMEPHOCTH TIPUTOKA CTOYHBIX
BOJI, mpuHuMaetcs no 1m.2.7 CHull 2.04.03-85.

8. MuHuMaNbHBIN YaCOBOM PacXo]i CTOYHBIX BOJ| COCTABJISET:

Onvnn.uac= K06Lu'qcp.qac . (8)

IMopsinok BINOJHEHHST PA0OTHI:
1) ompenenuTh pacyETHBIC PACXO0/Ibl CTOYHBIX BOJ;
2) momoOpaTh MapKy HACOCHBIX arperaToB M MX XapaKTEPUCTHKU;

3) ompenenuTh KOJUUECTBO PE3EPBHBIX arperaTos.

KonTpoJibHBbIE BONIPOCHI:
1. VxkaxuTe OCHOBHBIE TApPAMETPHI, MO KOTOPHIM OCYIIECTBISETCS MOa00p
KaHaJIM3alMOHHBIX HACOCOB.
2. llepeuncnute OCHOBHOE OOOpYIOBAaHHWE KaHAJIM3AIMOHHOW HACOCHOM

CTaHIINU.

28



INPAKTHYECKAS PABOTA NeS

HA3BAHUE MPAKTUYECKOWM PABOTBI:
TTIOCTPOEHUE 'PA®VIKA COBMECTHOM PABOTHI:
HACOCHASA CTAHLIMA BOJOOTBEAEHUSA - CETb

eab padoThI:
1. ompenenuth BMECTUMOCTh MPUEMHOTO PE3EPBYyapa;

2. IMOCTPOUTH I‘pa(i)I/IK IMPUTOKAa U OTKAYKH CTOYHBIX BOJI.

3Hanus (akTyanuzanus):
— HacocHble cTaHIiu BoJIOOTBEICHHUS.

yYMEHHusi:

— paboTaTh ¢ HOPMATUBHBIMU IOKYMEHTAMU;

— BBIMOJHATE W OGOPMIIITH pacyeThl MPOSKTHUPYEMBIX DJEMEHTOB CHCTEM
BOJIOCHA0KEHUS.
OCHOBHBIE TEPMHHBI 4 ITIOHATUA
1. T'mapaBnuyeckuil pacyeT HACOCHBIX CTaHIIUM.
ITpu mogbope HaCOCOB PYKOBOACTBYIOTCS CICAYIOIIUMHU YCIOBUSMH:
— obmas rnojiaya pabounx HAacCOCOB JIOJKKA PaBHATHCS

MAaKCHUMAJIBHOMYPACYCTHOMY IIPUTOKY CTOYHBIX BOA WJIHM HCCKOJIBKO IIPCBLIIIATL €TO,

— YHCJIO MW ToJlaya HAacOCOB JOJDKHBI OOECIEYUTh YCTOMYUBBIM PEKUM

pa6OTBI CTaHIWM IIPHU ICPHUOJNICCKHUX KoJeOaHMIX IIPpUTOKA BOJBbI;

—  HAacCOCHI 11e71eCO00pa3HO MPUHUMAThH OJTHOTHUITHBIE.
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Tpebyemblii HAOp HACOCOB, M, OIIPEACIISIIOT 110 hopMmyJie
H=H+ hH.B.+ hl'I.H. + h37 (9)

rae Hr — reomerpuyeckas BbIcOTa MoAbeMa (Pa3HOCTh OTMETOK MOJAYM M OTKAUKH
CTOYHBIX BOJ), M;
hns - IOTEpU Hamopa BO BcachIBaloOIIEM TPyOOIpoBoje, M; Ny, - MOTepH Hamopa B
HAIlIOPHOM TpyOOIpPoOBOI€ (B HAPYKHOM U BHYTPU HACOCHOM CTAHIIMH), M;
h, —3amac Ha M37TUB KUAKOCTH U3 TPYOOIpoBoia (MIPUHUMAETCS PaBHBIM 1M).

[lotepu Hamopa B TpyOOmpoBOAax CKJIAAbIBAIOTCS W3 NOTEPh HAa TPEHUE U
MeCTHble conpoTuBieHus. [lotepy Ha TpeHue 1O [JIMHE TPyOONPOBOIOB
OMpEJENSIIOT MO PACUETHBIM TaONMIAM JJig HamopHbIX TpyOompoBogoB (D. A.
[IeseneBa, H. ®. demopoBa ummu A. A. u H. A. Jlykuneix). MectHbie

COMPOTHUBIICHHUS], M, BBIYUCIISIIOT IO (popmyie
.L_.Z
HM=ZC5, (10)

rJie V— pacuyeTHasi CKOPOCTh ABHKCHHS BOBI ITO TPYyOOIIPOBOTY, M/C;
J— yCKOpeHHe CBOOOHOTO NajieHus, M/c;
{— K03 PUIMCHT MECTHBIX CONMPOTUBIICHUH (IIPUHUMAETCS 10 THAPABINICCKUM

CIIpaBOYHHUKAM).

IlocneoosamenvHocms 2uopasIuecko2o pacuéma HACOCHOU CIAHYUU:

— OpHUEHTHPOBOYHO  HAMEYAlOTCSA  JUaMETP M KOJHMYECTBO  HAIOPHBIX
TPyOOIPOBOIOB [0 MAKCHMAJIBHOMY IIPHTOKY CTOYHBIX BOJI;

— ompeaenseTcs TpeOyeMblii HAMoOp HACOCOB JUIS HPHUHATBIX HAIOPHBIX
TPyOOIIPOBOJIOB;

— 10 pacXoJy CTOYHOM BOJBI M HAIOPY HACOCOB IO KaTajoraM IIPOHU3BOJHUTCS
IpeIBapUTEIbHBIN BEIOOP HACOCOB,;

— Ha XapaKTePUCTHKH, IPEICTaBIAIONIINE COOOM KpUBBIC 3aBHUCHMOCTH HaIopa,

KITJl 1 mMomHOCTH HAcOCOB OT MX Mojayu (IpU MOCTOSIHHOM 4acTOTe BpallCHHUs),

30



HAHOCAT XapaKTEPUCTHKU TpyOompoBogoB Q—FH, TMOCTpOEHHBIE B TOM JKE
Macmrabe; Uit 3TOr0 OMPENeNsioT IMOTepu Hamopa B TpyOompoBojax mpu
pPa3sTUYHBIX 3HAYCHHSIX pacxoia BOABI M TPHOABIAIOT K OTUM TOTEPSM
TCOMETPUYECKYIO BBICOTY TIOJa4M; TOYKHA TIEpPeCeUeHUs xapakTepuctuk Q—H
HacocoB U Q—HTpyOonpoBOIOB 1atOT pacyeTHbIC TOUKHU paOOThl HACOCOB.

— OKOHYATEILHBIM BBEIOOP TPYOONMPOBOJOB W HACOCOB JO/DKCH OBITH CHEJaH C
y4éTOM PACCMOTPEHHUS BCEX BO3MOXKHBIX BapHaHTOB M OOOCHOBAaH TEXHHUKO-

9KOHOMHWYCCKHUMU pacCqHCTaAMMU.

¥
e P N —

Pucynok3 — Xapakrepuctuka pabOTHI OJHOI0 Hacoca B OJWH HANOPHBIX
TpyOOIIpOBOA
Ha pucynke3 mokazaH mpocTeimmii ciryuaid pacuéra — pabora OJHOTO

Hacoca B oauH TpyOompoBoa. Touka A mepecedenuss kpuBblx Q - Hu Q - Hyp
ABJISIETCSL PAacYeTHOM TOYKOM paboTel Hacoca. Pacxon QpcooTBeTcTBYyeT mopaue
Hacoca npu Hamope Hp; KIIJI nHacoca onpenensiercss Toukoit B; moTpebisemast Mor-
HOCTb — TOYKOM b.

2. Pacuer TpeOyemoli BMECTUMOCTH MPHUEMHOTO pe3epByapa HACOCHOU
CTaHLUH

TpeOyemyro BMECTUMOCTh TPHEMHOTO pe3epByapa ONPEHeNsioT B
3aBUCHUMOCTHU OT MPUTOKA CTOYHBIX BOJI, MOJIa4M HACOCOB U pexkuma ux padotsl. [Ipu

3TOM OHa JOJDKHA OBITh HE MEHEE S-MHUHYTHONW MaKCHUMaJIbHOW IOJauyd OJHOTO W3
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HAaCOCOB.

[IpoBepsArOT BMECTUMOCTh pe3epByapa Ha YacTOTy BKJIIOYEHHUS HACOCOB
UCXOJISl U3 YCJIOBUS, YTOOBI YMCIIO BKJIIOUEHUM B TeueHue | 4. ObUIO He OoJiee MmATH
IpU aBTOMAaTUYECKOM paboTe HAcOCOB M HE 0ojiee TpeX MPHU PYUYHOM YIpPaBJICHUU;
P MOUIHOCTU AJIEKTPOJBUraTENe HACOCOB C AaBTOMATHYECKHM YIpPaBICHUEM
ceeiie 50 kBT pexomenayercs mpuHuMaTh He Oosiee Tpex BkiItodeHu. Ecnu
MpeaBapUTeIbHO Ha3HAYEHHAs BMECTUMOCTh HE YAOBJIETBOPSIET 3TUM YCJIOBHSM, €€
COOTBETCTBEHHO yBEJIMYUBAIOT.

[IpoBepka Ha YacTOTy BKIIOUEHHMH JeiaeTcs Trpaduuecku — MyTeM
MOCTPOEHUSI MHTETPAIbHOTO TpaduKa MPUTOKAa U OTKAYKU CTOYHBIX BOJ B TeueHue |
gy mns cpeaHero (50% MakcuManbHOr0) U MHUHUMAJIBHOTO MPUTOKOB IMpHU padoTe

OJHOI'O HAacocCa.

250

2

150

o

50

Pucynox4 — I'paduk mpuToKa M OTKAYKU CTOYHBIX BOJI
1 — cpenHuii TPUTOK CTOYHBIX BOM; 2 — MUHUMAIbHBIA TpUTOK; 3 u 4

— pexuMbl  paboTel  Hacoca PI'-450/22,5

Ha pucynke4 npuBeneH npumep NPOBEPKM BMECTMMOCTH pe3epByapa Ha
4acTOTy BKJIIOYEHHUSI Hacoca MpU PyYHOM ympaBieHUU. i1 OTKayKd BOABI IPUHST

Hacoc ®I'-450/22,5, mogaua kotoporo cocrasiseT 450 M%/4, 4TO COOTBETCTBYET
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MaKCUMalbHOMY MpHUTOKY. TpeOyemas BMECTHUMOCTb pe3epByapa H3 YCIOBUS
o0ecIeueHns 5-MUHYTHOM Toauu Hacoca cocTapiger: W, = 450 : (60 : 5) =37,5 M3,
npunsaTa BMecTuMocTh 40 M3, Kak creyer us rpaduka, 4ncio BKIIOYEHHH Hacoca 3a
1 4. mpu cpeiHEM U MUHUMAJIbHOM IPUTOKAaX He mpeBbliiaeT Tpex. CienoBaTenbHo,

YBEJIMUYEHUS BMECTUMOCTH pe3epByapa He TpedyeTcs.

Hcxoanbie 1aHHBIE:

Ne BapuanTa H: hm.z. N, g
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 14 13 1,2 0,75
9 0,3 3 1,7 0,65
10 0,7 2,9 0,8 0,4

IMopsinok BbINOJHEHHST PA0OTHI:
1. ompenenuTs BMECTUMOCTh IPUEMHOTO pe3epByapa;
2. TIOCTPOUTH rpa)MK MPUTOKA U OTKAYKU CTOYHBIX BOJI;

3. OTBETHUTH Ha KOHTPOJIbHBIE BOTIPOCHI.
KoHTpoabHbIE BONIPOCHI:

1. Vkaxure Ha3HaYCHHUE MPUEMHOrO pe3epByapa.

2. YKaxuTe BUIbI IOTEPh HANIOPA, BO3HUKAIOIINX B TPYyOOIIPOBOIAX.

33




INPAKTHYECKAS PABOTA Ne6

HA3BAHUE NPAKTUUYECKOW PABOTBI:
AHAJIN3 PABOTBIOBOPYJIOBAHMSI HACOCHOM CTAHILIMU
BOJJOOTBEJIEHUS

eab padoThbI:
1. O3snakoMuThCA C MPUHIIUTIOM NENCTBUS, 0COOEHHOCTSAMHU
JKCIUTyaTaluuu, OCHOBHbIMH napamerpamu KHC.
2. O3HakoMuThCS ¢ 00OOpyJOBaHHMEM MPUEMHOTO  pe3epByapa U
MAaIIMHHOIO 3aJa.
3.
3Hanus (akTyanuzanus):
— HacocHble cTaHIIMK BOJIOOTBECHUS.
YMEHHUS:
— paboTaTh ¢ HOPMATUBHBIMU IOKYyMEHTAMU;
— BBIOJIHATE HW  OQOPMIIATH PACUYEThl MPOCKTHUPYEMBIX JJIEMEHTOB CHCTEM

BOJIOCHA0KEHUS.

OCHOBHBIE TEPMUHBI U ITIOHATUSA
B cBsA3u ¢ OypHBIM pa3BUTHEM TOPOJOB U CTPOUTEIBCTBOM HOBBIX
MPOMBIIJICHHBIX MPEANPUATHA CO CHOXKHBIMU TEXHOJIOTMUYECKUMH NPOILECCAMU
NpU  YCTPOWCTBE TMOYTH  KaXJOM  CUCTEMBl  KAaHAIW3AaLUU  BO3HUKAET
HEOOXOIMMOCTh IEPEKAYKN CTOYHBIX BOJA. Eciin yuecTh, 4TO BEICOKHE TpeOOBaHUS
K COCTaBy CTOYHBIX BOJ, BBIITYCKA€MbIX B BOJOEMbI, MOOYKIAIOT B OOJIBIIMHCTBE

clly4aeB IMpeayCcMaTpUBaTh CUCTEMBI C OMOIOTUYECKON OUYMCTKON CTOYHBIX BOJ, B
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KOTOPBIX HEOOXOJUMO UMETh HACOCHBIE CTAHIUM ISl MEpEeKauyuBaHUS WIIOB U
ocaJlka, TO CTAHOBHUTCA OYEBHJHBIM, YTO HACOCHBIC CTAHIHMU SBIISTIOTCS
00s13aTEeNIbHBIM AJIEMEHTOM MPAKTUUYECKH KaKJI0W CUCTEMBbI KaHATH3ALINH.

K HamexHOCTM KaHaIWM3allMOHHBIX HACOCHBIX CTaHIUN MPEAbIBISIOTCS
TaKHUe K€ BBICOKHE TPeOOBaHUS, KaK U K HAJIEKHOCTU BOJOMPOBOJIHBIX, TTOCKOJIBbKY
BBIXOJI M3 CTPOS KaHAJIM3AI[MOHHOW CTAHIIMM MOXET MPUBECTH K 3aTOIUICHUIO
TEPPUTOPUU CTOYHBIMH BOJIAMHU CO BCEMH BBITCKAIOIIMMHU OTCIOJA TSKEIBIMHU TIO-
cieACTBUAMU. B cBSI3UM ¢ 3TUM HEOOXOIUMO TPABWIHHO BBIOMPATh YUCIO U THUI
HACOCOB, TOYHO OMPENENATh MX IMOJa4y U B COOTBETCTBHHM C OTUM PaCCUUTHIBATH
BMECTUMOCTh TPUEMHOTO pe3epByapa.

Pexxum  paGoThl  HAacCOCHOW CTaHIIMU, YHUCIO HACOCOB M BMECTHUMOCTH
pe3epByapa 3aBHCAT OT peXHWMa MPUTOKA CTOYHBIX BOJ, OOBIYHO
HEPaBHOMEPHOI'O B TCYEHHUE CYTOK. VICKIIOUEHNE COCTABJSAIOT HEKOTOPHIEC Clydau
NMepeKauyKd MPOU3BOACTBEHHBIX CTOYHBIX BOJI, NMPUTOK KOTOPHIX MOYXET OBITH
paBHOMEpHBIM. /[l yMEHBIIECHUS BIHUSHUS HEPABHOMEPHOCTU MPUTOKA Ha
pexuM paboThl HACOCOB B KaHAJMU3AIIMOHHBIX HACOCHBIX CTAHIUAX YCTPAWBAIOT
IIpUEMHBIEC pe3epBYyapbl. BMECTUMOCTD MOCIEIHUX YCTAaHABIMBAIOT B 3aBUCUMOCTHU
oT Tpaduka TMPUTOKA CTOYHBIX BOJ, MOJAa4Y¥ HACOCOB W IPHUHATOrO pPEeXKUMAa
paboThl HACOCHOMCTAHIIUY.

KoMnoHoBKa U OCHOBHbI€ KOHCTPYKTHBHbIE THIIbI KAHAJIU3AIUOHHbBIX
HACOCHBIX CTAHI MM

KomIioHOBKa M KOHCTPYKTHBHOE pEIICHHE KaHAJW3allMOHHBIX HACOCHBIX
CTaHIIUKA 3aBUCAT OT TUIYOHMHBI 3aJI0KCHUS ITOJBOJSIIECTO KOJIJIEKTOpa, T'PYHTOBBIX
YCJIOBUM, THIA TMPUMEHSIEMBIX HACOCOB (TOPU3OHTAILHBIC WM BEPTUKAJBHBIC), a
TaKXe OT CTENEHU aBTOMATHU3allMK yIIPaBJICHUs HACOCHBIMU arperaTamu.

[IpakTHKON YCTaHOBJEHBI CICAYIONINE KOHCTPYKTHBHBIC THIIBI HACOCHBIX
CTaHIIUM:

1) kpyriibie WK IPSIMOYTOJIBHBIC B IUIAHE;

2) CO BCTPOCHHBIM HJIM OTCIIBHO CTOSIIIMM ITPUEMHBIM PE3epBYyapoM;
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3) ¢ HacocamH, PAaCIOJIOKCHHBIMH BBIIIE WM HIKE YPOBHS JKUIKOCTH B
MIPUEMHOM pe3epByape.

Bri0op TOro miam MHOTO THIa HACOCHOM CTaHIIMU OCHOBBIBAETCA HA TEXHHUKO-
SKOHOMUYECKOM CpPaBHEHUW BapUaHTOB. JlJIsi OPUEHTUPOBOYHOrO BHIOOpA BapuaHTa
MOHO PYKOBOJICTBOBATHCS PUBOJAUMBIMU HUXKE PEKOMEHIAIIUSIMHU.

BriOop Tuma 3maHMs B IUTaHE 3aBUCUT OT TPYHTOBBIX YCJIOBUH W METOJIa
NPOM3BOJICTBA PaboOT, a TaKkKe OT pa3Mmepa cTaHuuu. Kpyenvie 6 niane cmaHyuu
0osee ynoOHBI PU COOPYKEHUH OITyCKHBIM criocoOoM. OaHako npu O0IbIIOM YUCIIE
HacocoB Takas (opma 37aHUN HedKOHOMUYHA. [loaTOMYy Aii KpYyNHBIX CTaHLUMHA C
YHICIIOM HAcOCOB 0oJjiee TPEX-UEThIPEX MPEANOUYTUTEILHEE HPAMOY20IbHble 8 NIAHE
30anus. Takas ¢opma 3maHus yao0HA M TPU YCTPOWCTBE CTAaHIMK MEIKOro 3a-
HUKEHUS C JIFOOBIM YHCIIOM arperaros.

Cxema Kpyrjaol B IJJaHE HACOCHOW CTaHIIMU, COBMEIIEHHOW C MPUEMHBIM
pe3epByapoM, MOKa3aHa Ha pUC. O, a. JTa CTAHLUHUS pacCUMTaHa HA YCTAHOBKY TpeX
HAaCOCOB HHWXE YpPOBHS >XHAKOCTH B pe3epByape. [lo Takoil cxeMe ycTpaumBarOT
HACOCHBIE CTAaHIIMU He OoJiee YeM Ha YeThIpe HACOCHBIX arperara.

Ha puc. 5,6 uzoOpaxkeHa cxeMa MpPSAMOYTrOJIbHOW B TUIaHE CTaHIIUH,
COBMEILEHHOW C MPAMOYTOJIbHBIM IPUEMHBIM pe3epByapoMm. [loa MamnHHOro 3aj1a u
IHO TIPUEMHOIO pe3epByapa pacIoOOKEHbl HAa OJHOW OTMETKE, FOPHU30HTAJIbHBIE
HACOCHI pabOTAaIOT MO/ 3aJIMBOM (C MOJIMOPOM CO CTOPOHBI pe3epByapa). MalnHHBIHI
3aJ1 OTACNEH OT pe3epByapa Kele300€TOHHOW BOJOHENIPOHUIIAEMON CTeHOU. B
MOMENICHUH MTPUEMHOTO pe3epByapa YCTAaHOBJICHBI PEIIETKH, 000PYyIOBaHHBIE MeXa-
HUYeCKUMHU rpabnsimMu. Takas cxeMa KOMIIOHOBKM IIHPOKO MPUMEHSETCS MpH
YCTPOMCTBE CTAaHIMK CpeaHed W OONBIION IMOJa4ud W HEOOJBIIOM 3ariTyOJeHUU
MOABOASIIIETO KOJIJIEKTOPA.

OTnnune cxembl, U300paKEHHOW Ha puUC. 2, B, OT PAaCCMOTPEHHOI COCTOUT B
TOM, YTO IMOJ MAIIMHHOTO 3ajla Pacloji0KEH BbBIIIE YPOBHS BOJbI B MPUEMHOM
pe3epByape U Hacochl pabOTalOT CO BcachblBaHHWEM. TaKyro cXeMy KOMIIOHOBKH WMHOT-
Jla IPUMEHSIIOT JIJIS MJIBIX U CPEAHUX CTaHUUU MPU YCIOBUHU, YTO B UX OCHOBAHUHU

3aJICTAIOT TBCPABLIC NI CKAJIbHBIC I'DYHTHI.
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KommioHoBKka HAacoCHOW CTaHUMM TPU  PA3ACIbHOM  PACIOJI0XKEHUU
MAaIllMHHOTO 3ajla U MPUEMHOI0 pe3epByapa mokazaHa Ha puc. 6. Ilo Ttakoit cxeme
YCTPAauBarOT HACOCHBIE CTAHLIMU JJI NMEPEKAYKU ITPOM3BOJCTBEHHBIX CTOYHBIX BO/I,
BBIJICJISIIONIUX BPEIHbIE U B3PHIBOOIMACHBIE Ta3bl, TAKXXE CTAHIMU C TIYOOKUM
3aJI0)KEHUEM TIOABOJSIIETO KOJUIEKTOpa. B mociiegHem ciiyyae Kpyribld B IUIaHE
MPUEMHBIA  pe3epByap COOPYKAIOT OIMYCKHBIM CIIOCOOOM, a MPSAMOYTOJIbHBIN
MAaIIIMHHBIHN 3aJ1 ¢ HOACOOHBIMU NOMEIIEHUSIMU — OOBIYHBIM CIIOCOOOM.

[Ipy TakoM KOMIIOHOBKE HACOCHOM CTaHUMM MAIIWHHBIM 31 U APYyTUe
MOMELIEHUS MOJHOCThIO HM30JUPYIOTCS OT IMPUEMHOro pesepByapa. Hemocratkamu
CXEMBbI SIBJISIIOTCS BBICOKAsT CTOMMOCThH 3J[aHWUS W CPAaBHUTEIBHO OOJbIIAas JIUHA
BCACBIBAIONIMX JIMHUK. BcackiBarolue JIWHUM YCTPauWBaIlOT W3 CTalbHBIX TPYO,
IPOKJIAIBIBAEMBIX HEMTOCPEJACTBEHHO B TPYHTE, a MIPHU CJIa0bIX TPyHTax — B Tajepee,
COCIMHSAIOIIECH MAIIMHHBIN 3aJ1 C IPUEMHBIM PE3EPBYapPOM.

[IpuBeneHHble CcXeMbl KOMIIOHOBKHM HE HCYEPIBIBAIOT MHOIo00pasus
KOHCTPYKTHMBHBIX  PEIICHUM HACOCHBIX CcTaHuui. Hampumep, 1o  cxewme,
n300pakeHHOM Ha puc. 6, @, MOXHO YCTPOUTh W HACOCHYK CTaHIUIO C
TOPU3OHTAIPHBIMM HAacOCaMH, a II0 CXeMe, H300pakeHHOW Ha puc.6,0, — ¢
BEPTUKAJIBHBIMA W T. I, HO O3TH CXEMbI SABJISAIOTCS NPUMEPHBIMU CXEMaMU
KOMIIOHOBKH KaHAJIM3aI[MOHHBIX HACOCHBIX CTAHIIMM OCHOBHBIX THIIOB.

a) : d) b)

1 i N

PucyHok 5 — CxeMbl KOMIOHOBOK KaHAJIW3AaIMOHHBIX HACOCHBIX CTAHIIHAM

1-npuemMHBIl pe3epByap; 2 - pelieTka; 3-MalluHHbIN 3a11; 4 - HacoC
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Pucynok 6 — Cxema HaCOCHOM CTaHIIUU C OTJEIBHO PACTIONOKEHHBIM

IIPUEMHBIM PE3EPBYapOM

Tunm HAcOCHOW CTaHUMM 3aBUCUT OT MeECTa €€ pacloioxkeHus. B cBoro
ouepe/ib PAaCMONOKEHUE HACOCHOM CTAHIIMM 3aBHCHT OT psifa yCIOBUH: penbeda
MECTHOCTH, TUAPOrEOJIOTHYECKON CUTYalluH U CAHUTAPHBIX HOPM.

[To canuTapHbIM HOpMaM, HaPUMEP, PACCTOSTHUE MEKIY 3JaHUEM HACOCHOM
CTaHIMH, TIEPEKAYNBAIOIIEH XO035UCTBEHHO-OBITOBBIE CTOYHBIE BOJbI, W SKHIIBIM WIIH
0O0IIIECTBEHHBIM 3JaHUEM JOJIKHO OBITh HE MEHEE 25 M.

VYyacToKk 171 COOpPY’KEHHMsSI HACOCHOM CTaHLMHM JOJKEH HAaXOOUThCS Ha
TEPPUTOPUH, HE 3aTMBaeMOW MABOJAKOBBIMU Bojmamu. I[Ipu ero BweIOOpe clemyeT
MpeaycMaTpuBaTh BO3MOXKHOCTh YCTPOMCTBAa aBapwitHoro cOpoca (Ha cioydai
nepepsiBa B CHa0KEHUH 3JIEKTPOIHEPIUEN U IPYTOM aBapUiTHOM CUTYalNn).

HacocHble cTaHiuu, mepeKayuBalOIIME CTOYHBIE BOJBI C KakKOro-iubdo
oOBekTa (ropoma, NPENNPHUATHS), CIEAYET pacrmojaratb Kak MOXXHO OJIKe K
00BEKTYy, TaK KaK B 3TOM CITy4ae YMEHBIIACTCS JJIMHA JOPOTOCTOSAININX CAMOTEYHBIX

KOJIJIEKTOPOB.
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Ilpuemmnuie peszepgyapvl u ux 060opyoosanue

[IpuemHble  pe3epByapbl  OpeAHA3HAYEHBl  JUISI  KPaTKOBPEMEHHOTO
pEryJIMpOBaHKsl MPUTOKA CTOYHBIX BOJ, MOJABOJAUMBIX K HacocaM. DTH pe3epByaphl
MOT'YT OBITh OT/EJICHbl OT HACOCHOM CTAaHIIMU WJIM COBMEIEHbI C He. OTaennHO
CTOSIIIIUE PE3EepPBYaphbl, XOTs W OO0ECHEUMBAIOT JIyYIlIMEe CAHUTAPHBIC YCIOBUSA
o0CITy’KUBaHMSI CTAHIIMU, HO 3HAYUTEIBHO JOPOKE COBMEIICHHBIX M IO3TOMY
MPUMEHSIIOTCSI CPABHUTEIILHO PEAKO.

PesepByapsl cocTosT M3 paboueil (NMpueMHOI) YacTH, KyJa TMOCTyIaeT
CTOYHAsI >KUJIKOCTh, M PACIIOJIOKEHHOTO HaJ] HEH MOMEIIeHUs sl 000pyI0BaHMUS
(1poOwWIIOK, TpaHCHIOPTEPOB W T. JA.). B 3TOM ke MOMEIIEHUH pa3MemalT Hu
MEXaHUYECKYI0 YacCTh PEIICTOK.

I'myOGuny pabodeit yacTu MPUEMHOTO pe3epByapa NPUHUMAIOT paBHOU 1,5—2
M, cyuTas OT JOTKa MOABOJSIIETO KoJuleKTopa. Ha yuwacTke pacnonoxeHus
BCACHIBAIOIINX TPYyO HACOCOB YCTpamBaroT MpUsAMOK riayowHoit 0,5—0,7 m. [lHO
pe3epByapa JI0JKHO ObITh ¢ YKJIOHOM He MeHee 0,1 B CTOpoHy MmpusiMKa.

JIs1 B3My4YMBaHMs OCaJKka B pe3epByap NOABOAST KUIAKOCTh MO OTBETBICHUIO
OT HamopHOW TPyObl. DTUM K€ OTBETBICHHUEM IOJB3YIOTCS TPH OMOPONKHEHUU
HanopHoro TpyOomnpoBoja. B pesepByap momkHa OBITH MOJABEACHA TAK)KE JTUHUS OT
HAIlOPHOTO BOJIOINPOBOAA TEXHUYECKON BOJIBI JJII CMbIBA 3arpsA3HEHHUN CO CTEH U
noJa.

[Ipuemubie  pe3epByapbl  O0OpYAYIOT  pelieTkamMu  (PyYHBIMH — WJIU
MEXaHU3UPOBAHHBIMH), JAPOOMIKAMH, KOPBITAMHU, TEJEKKaMH, KOHTEHHEpamMu W
IpPYyTUMU MPUCIIOCOOJICHUSIMU JUISL yAAJIEHUs KPYIIHBIX 0TOpPOCOB.
PemeTkn ycTaHaBIMBarOT Ha BBIXOJI€ M3 KaHaja, HOABOASALIETO BOAY K pe3€pByapy, C
LENbI0 MPENOTBpalleHUs MONaJaHus B HAcOChl KpynHbIX oTOpocoB. I[llupuny
MPO30POB B pEIIETKaX BBIOMPAIOT B 3aBUCHUMOCTH OT THUIIOPAa3MEPOB HACOCOB,
YCTaHOBJICHHBIX HA CTaHIIWH.

JIns u3MenbyueHUsl 3aJepKaHHBIX Ha pelieTkax OTOPOCOB MNPHUMEHSIOT
CrelUalibHble  MalIuHbI-IpoOmwiku. HauOonblliee pacnpocTpaHeHUE MOTYUYHIH

I[pO6I/IJ'IKI/I MOJIOTKOBOI'O THIIA.
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MexaHnueckue penieTky U APOOUIIKH HETb3s MOJTHOCThIO aBTOMATU3UPOBATh,
U HEKOTOpPbIE ONEpaly MO BBITPY3KE M MEpPErpy3ke oTOpPOCOB OOCTYKUBAIOIIEMY
MEePCOHATY TMPUXOAUTCS BBIMIOIHATH B TSKEIBIX AHTHUCAHUTAPHBIX YCIOBHUSX.
[loaToMy B HacTofllee NpUMEHsETCs 0oJjiee COBEpIIEHHas cXeMa 3aJepiKaHus U
U3MEIbYCHUST OTOPOCOB C TIOMOIIBI0O KOMOWHHUPOBAHHBIX PEIIETOK-IPOOMIOK
(KOMMUHYTOPOB).

Pacnonosicenue nacocnovix azpecamos u mpyoonpoeooos 6 MauiuHHOM 3aj1e

Uuciio pabouuMx HACOCHBIX AarperaToB B HACOCHOM CTaHIMHM CIEAYeT
OTpEENATh MO PACYETHOMY MPUTOKY C YUYETOM XapaKTEPUCTUKU HACOCOB, AHAMETPA
U JUTMHBI HATIOPHBIX TPYyOOIPOBOIOB.

Uuciio pe3epBHBIX HACOCOB 3aBUCUT OT 4YHUCIa paboOyux arperatoB Ha
cTaHluu. Ecii Ha CTaHIMM yCTaHOBJICHBI OJWMH WM JIBa OJHOTUITHBIX arperara, TO
npeaycMaTpUBAlOT OJWH pPe3epBHBIM Hacoc. [Ipu OonblieM 4YuCIE OJHOTHITHBIX
arperaTtoB yCTaHABIIMBAIOT JIBA PE3EPBHBIX HACOCA.

BcaceiBaromue mnarpyOku  OOJIBIIMHCTBA — KaHAJIM3AIMOHHBIX  HACOCOB
PacCIIONIOKEHBI C TOpLA KOpIyca, MO3TOMY B KaHAJIM3allMOHHBIX HACOCHBIX CTaHIUAX
Hacochl yAoOHee pa3Mmemarb B OJMH psia. Takoe pacmoyiokeHHe HacoCOB
oOecreuynBaeT MPsIMOJIMHEWHYIO TPACCUPOBKY BCACHIBAIOIINX TPYOOTPOBOIOB.

B HacocHbBIX CTaHIMAX TITyOOKOTO 3aJI0KEHUS MPEANOUYTUTEIbHEE TPUMEHSITh
BEPTUKAJIbHBIE HACOCHI, YTO IO3BOJISIET COKPATUTh pa3Mepbl MAIIMHHOTO 3aja u
YIIYUIIUTB YCIOBUS PaOOTH 00CITYKHUBAIOIIEro TIEPCOHAIA.

B kaHanu3allMOHHBIX HACOCHBIX CTAHIUAX [JJI KaXKJIOro Hacoca, Kak
MPaBWJIO, YCTPAWBAIOT OTAEIBHBIN BCACHIBAIOIIMKI TPYyOONPOBOJ, YKIIAIbIBAEMBIN C
MOABEMOM OT BCACBHIBAIOLIECH BOPOHKHM JO0 Hacoca. JlmameTp BCAaChIBAIOLIEH JIMHUU
YCTaHaBIIUBAIOT, UCXOAS U3 CKOPOCTU ABUXKEHHUS JKUJIKOCTH B HUX okojio 0,8—1,5
M/c. JIJ1st KOpOTKUX BCACHIBAIONIUX JIMHUN JOMYCKAeTCsl CKOPOCTh 10 2 M/C.

[IpueMHBIX ¥ OOpaTHBIX KJIaNaHOB Ha BCACHIBAIOIIUX JIMHUSX HE
YCTaHaBIIUBAIOT, a OOOPYAYIOT HUX NPHUEMHBIMU BOPOHKaMHU, AUAMETP KOTOPBIX

coctaBisier 1,3—1,5 nuameTpa BcachiBarouiei TpyOBbI.
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Ha BcaceiBatomux JIMHUSIX HACOCOB, PACMOJIOXKEHHBIX IO 3aJIMBOM,
YCTaHABIIUBAIOT 3a][BUXKKY.

Aeapuiinble evinycKku

ABapuiiHble BBITYCKU TMpEIHA3HAYEHBI I 3alUThl HACOCHOM CTaHIIMU OT
3aTOIUJICHUS] CTOYHBIMU BOJIaMH MPU BHE3AIMHOM OCTAHOBKE HACOCOB IyTeM cOpoca
CTOYHBIX BOJA B Ommkaimuii Bogoem wiu oBpar. Cormacno CHull yctpoiictBo
aBapUUHOTO BBIMYCKA [IJIi HACOCHBIX CTAHIMN, MEPEKAYMBAIOIINX 3arps3HEHHBIC
CTOYHBIE BOJIbI, JIOMYCKAETCS TOJBKO IO COTJIACOBAHUIO B KAXKJIOM OTJEIBHOM Cydae
c opraHamu ['0CCaHMHCTICKIINH.

Kak mpaBuio, aBapuifHbIM BBITTYCK YCTPaWBaIOT U3 OJMXKAWUIIEro K CTAHIIMU
CMOTPOBOTO KOJIOJIA Ha TIOJIBOSIIEM KOJUIEKTOPE.

Ha aBapuiiHbIX BBIIyCKaX B I1EMAX MPEAYNPEKACHUS 3arps3HCHUS
OKpY’Karolei MECTHOCTH M BOJIOEMOB IPEyCMaTPUBAIOT YCTPONUCTBO HAKOIUTEIICH,
OTKyJa TMOCJ€ JMKBUJALUWK aBapUM HAKONUBILIKECS CTOYHBIE BOJABI YNAIAIOT B
NOABOJSIINI KOJUJIEKTOP HAaCOCHOM CTaHLUMHM C MOMOIIBIO MPUBO3HBIX aBapHUITHBIX
HACOCOB.

Ilpumepvt KOMNOHOBKU KAHAIUZAUUOHHBIX HACOCHBIX CHIAHUULL

IIpy mpoeKTUpPOBaHMM KaHAJIW3alMOHHBIX HACOCHBIX CTaHLMK (mpaBaa, B
MEHBIIIEH CTENEHU, YEM IMPU MPOEKTHUPOBAHUU BOJONPOBOIHBIX) HCIOJIB3YETCS
BO3MOKHOCTh KOMIIOHOBKM B OJHOM M TOM € THUIIOBOM 3JaHUU Pa3HbIX
TEXHOJOTUYECKUX CXEM HACOCHBIX arperaTtoB M TPyOOIPOBOIOB.

Ha pucynke7 mnpuBeneH paspe3 THUIIOBOM KaHAJIWM3alMOHHOW HACOCHOU
CTaHIIMM Ha JBa Hacoca TuroB PI'-29/40 m DI'-51/58, mpu rayOuHe 3ajI0KEeHUA
HOJBOIANIEr0 KojiekTopa 4—7 M. O6mas nogada cranuuu 20—90 m3/4. Tunosoi
MPOEKT MOXET OBITh MCIOJIB30BAaH /IS YCTPONCTBA KaK PailOHHOM, TaK W TJIaBHOM
HACOCHOM CTaHIWU (711 HeOONBIINX O0OBEKTOB).

DTa HacocHas CTaHIMS MpelHa3HauyeHa JUIsl TMEePeKayKu XO35UCTBEHHO-
OBITOBBIX M ONMW3KMX K HHUM II0 COCTaBy MPOW3BOACTBEHHBIX CTOYHBIX BOJ C

HEUTpAILHON WK ciadoIenouHoi peakiue. HacocHas cTaHuus UMeET KPyTJIyIO B
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IJIaHE TOA3EMHYI0 YacTh JAMAMETPOM 8 M U HA3eMHYIO MPSMOYTOJbHYIO YacTb
pasmepoM 9x9 m.

B mom3emHOM YacTHM 34aHHMS  PACIOJIOKEHbI MAIIWMHHBIM 3aj, a TaKkKe
OTJACJICHHBIE OT HEro BOJOHEIPOHULIAEMON CTEHKOW IIPUEMHBIN pe3epByap H
rpabeiapbHOE€ TIOMeElleHHe. B  Ha3zeMHOW dYacTh 3JaHud Pa3MEIIAoTCs  IIUTHI
yOpaBJICHUsT JIBUTATENISIMU, MPUOOPHI KOHTPOJS U YCTPOMCTBA aBTOMATHUKH,
BEHTWISAIIMOHHO-OTONUTENIbHOE O00OpY/IOBaHKE, CIyKEOHBbIC MOMEIICHUs, IyIeBas,
CaHUTAPHBIN y3eJ1, MOHTaXXHBIC TUIOMIAJKU U TPY30I0IHEMHBIE YCTPONUCTRA.

BMECTHMOCT, HPHMEMHOTO pe3epByapa COCTaBIfeT OKOJIo 35 M3, dTo
COOTBETCTBYET O00BEMY CTOYHBIX BOJ, MepekaunBaembix Hacocom DI' 81/18 (mpu
MaKCUMaJIbHOW TMojavye) B TeueHwe 23 muH. [[HO mpu€MHOr0 pesepByapa HMeeT
ykJIoH 0,1 K mpusMKY AJ1s1 BCAChIBAIOIMX BOPOHOK HACOCOB.

['paGenpHOEe moMeleHHe OOOPYJIOBAaHO BEPTHKAIBHOM  pEHIETKOM ¢
MexaHU3upoBaHHON oumncTkor Tuna PMB 600/800 u MOIOTKOBOM IpOOHMIIKON THIIA
J1-3a. KpoMe TOro, 374€Ch YCTaHOBIJIEHBI PE3E€pBHAS PEIIETKA C PYYHOU OYUCTKOW U
IpIpyaToe KOpBITO 1Jsi cOpoca 3arpsi3HeHM C pe3epBHOM pemietku. Ilepen
pelieTkaMu B KaHallax MPEeAyCMOTPEHbBI IUTOBbIE 3aTBOPHL. KonnuecTBo 0TOPOCOB,
3a/1epKMBAEMBIX PEIETKOi, Konebnercs B npeaenax 0,1—0,2 m3/cyT.

B MammHHOM 3ame HAacOCHOW CTaHUMU YCTAHOBIIEHBI MOJI 3aJMBOM JBa
Hacoca ®I" 81/18, onmuH M3 KOTOPHIX pe3epBHBIN. [IpeaycMOTpeHO aBTOMATHUYECKOE
BKJIFOYEHUE U BBIKJIIOUEHHE HACOCHBIX arperaToB B 3aBUCMMOCTHU OT YPOBHSI CTOYHBIX
BOJ B NpPUEMHOM pe3epByape. Hacochl BKIIIOYAOT HPU OTKPBITHIX 3aJBH)KKaX Ha
HAIMOPHBIX JIMHUAX. 3aIBUKKN UMEIOT PYYHOU MPUBOJA M 3aKPBIBAIOTCA TOJBKO MPHU
PEMOHTE arperaros.

B HacocHO# cTaHIIMU 3aMpOEKTUPOBAHO J[Ba HAMOPHBIX TPyOOMpPOBOAA, HO B
psne ciydaeB (HarmpuMmep, Mpyu HEOOJIbIION JJIMHE HATOPHOTO TPYOOIPOBOAA) MOKHO
ycTpauBaTh TOJbKO OAWH. /{1 B3MyuMBaHUS OcCajka B MPUEMHOM pe3epByape u
CMbIBa OTOPOCOB C JIeTalieid APOOUIKUA MPEAYCMOTPEHO OTBETBJICHUE OT HAMOPHOIO

TpyOorpoBoaa auamerpom 50 MM.
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CanbHUKM  (peKabHBIX HACOCOB HMEIOT THUAPABIMYECKOE YIUIOTHEHHE C
MUTAaHUEM BOJIONIPOBOJHON BOAOW TMOJA JaBJICHHEM, OOJIBIINM, Y€M JIaBJICHUE,
pa3BuBaemMoe GeKaabHbIM HacocoM. [[71s mojaun BOJIbI B CAIbHUKKM YCTAaHOBJICHBI JBA
(omuH pe3epBHBIN) BuXpeBbIx Hacoca 1B-0,9 M. Ilutanuwe BomON 3TUX HACOCOB
OCYILIECTBIISIETCS Yepe3 Oak pa3pbiBa CTPYH.

JlpeHaxHbI€ BOJBI, @ TAKXKE BOJBI OT MBIThSl MOJIOB M aBAPUUHBIX H3JIMBOB
YAQISIIOTCS OCHOBHBIMHU (peKaJIbHBIMM HacocamMH uepe3 TpyOnl nauametpoMm 20 MM,
IPUCOEIMHEHHBIE K BCACHIBAIOIINM NAaTPyOKaM U OMYyIICHHBIC B IPUSMOK.

Pacxon mepekaunBaeMOW  KUJIKOCTH HU3MEPSIOT  3JIEKTPOMATHUTHBIMU
pacxojioMepaMH, YCTAaHOBJICHHBIMU Ha HAIMOPHBIX TpyOompoBoaax. Pacxom MoxHO
U3MEPSITh TAaKXKEe C TOMOIIBI0 PACXOJOMEPOB IMEPEMEHHOTO TNepemnajaa, MPUHSB B
KaueCTBE CY>KaIoIIUX YCTPOUCTB TpyObl BeHTypH.

Jlns  MoHTaxka W peMOHTa OOOpPYAOBaHUS TMPEIYCMOTPEHBI pPYYHBIE
NEPEIBIKHBIE TN U KOIIKU IPy30MOABbEMHOCThIO 0,5 T — B MalIMHHOM 3ajie i 1 T
— B rpabesibHOM TOMEIIIEHUH.

Pa3smepbl HacocHOW CTaHIMM TIO3BOJSIOT B CiIy4ae HEOOXOJAMMOCTH
YBEJIMUUTD €€ T0Jlayy MyTeM YCTAaHOBKM HACOCOB C OOJIbIIEH MOJIayeil UM TPETHETro
Hacoca.

Ha pucynke8 mnpuBeIeH 4YepTeK HACOCHOW CTaHIMU C TpeMs TOpH-
30HTaIbHBIMH Hacocamu Tuna ®I-115/38; OI'-81/31 mwim OI'-81/18. Kpyrnas B
TUTaHE MOJ3EMHAs YacTh pa3fiesieHa >KeJIe300€TOHHON MeperopoKON Ha JBE paBHBIC
YacTU: MallMHHBIM 3all U pe3epByap. B mammHHOM 3ane ycTaHOBiIEHBI Hacochl 11,
KOTOpPBIC TOJAIOT CTOYHYIO BOJY B BOJOBOABI 6, MpeHa)kHBIM Hacoc 12 m Hacoc 10
JUIsl TIOAa4Y¥ BOJABI HA YIUIOTHEHUE CAJIbHUKOB. B moa3emMHOlN 4acTu 31aHusl HAJ Ma-
IIMHHBIM 3aJIOM YCTaHOBJIEHa pydHas Tanb /. B pe3epByape pa3meleHsl
BCachIBaronue TpyoonmpoBoAsl S5 u Tpyda mns B3MyunBaHusi ocaaka 4. B pesepByap
BXOAUT moaBo KN Kojuiektop 1. Han pe3epByapoMm Ha MepeKpbITUA yCTAHOBIEHBI
3arpy304HBIN JIOTOK 2 U BepTUKaJIbHAsS MEXaHU3UpOoBaHHAs pemeTka 3. Ha otBoge oT
MOABOSIIIETO KOJJIEKTOPA YCTAHOBJIEHA PEIIETKA C PYyYHON OUYHMCTKOM U JIBIPYATHIM

KOPBITOM. OJTO 0O0OpyJOBaHHWE YCTAHOBJIEHO Ha CIy4all MOJIOMKH OCHOBHOIO
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000pyZIOBaHUsI — MEXaHU3UPOBAHHOM pEIIETKHM W JpoOWiku 4; WU 3TOM ciydae

CTOYHBIC BOJIbI HAMPABIIAIOTCS HAa PEIIETKY 8 C pyYHON OYHCTKOM.
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Pucynok 7 — KaHanu3zanmoHHasi HACOCHAs CTaHIIMS HA JBA Hacoca
1-xomneKTop; 2 - MeXaHU3UPOBAHHASL PEIIETKA; 3 -ABIPYATOE KOPHITO; 4 -IpOoOWIIKa;
5 - Tamb ¢ pyYHBIM MPUBOAOM; 6 -0aK TEXHUYIECKOW BOJBI; 7-AaTUUK

pacxoaomepa;8 - HaCOCHBIN arperar.
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PI/IcyHOK 8 —KaHaJII/ISaI_[I/IOHHaSI HaCOCHasd CTaAHIMA Ha TpU arperara

IHopsinok BbINOJTHEHHS PAOOTHI:

1. IIpoananuzupoBathb MIPUHLIUIT JNEUCTBUS, 0COOEHHOCTH
AKCIUTyaTaunu, ocHoBHbIe nmapameTpsl KHC.

2. IlpoananusupoBaTh paboTy 000pYyJOBaHMS NMPUEMHOIO pe3epByapa U
MAaIlMHHOIO 3aJja.

3. CocraBuTh OTYET.

4, OTBeTUTH Ha KOHTPOJIBHBIC BOITPOCHI.

KoHTpoabHbIE BONIPOCHI:
1. Ykaxxute BUIbl KAHAIM3AUUOHHBIX HACOCHBIX CTAHIIUH.
2. [lepeuncnure OCHOBHOE OOOpYyJOBaHHE KaHAJIU3AIMOHHON HACOCHOM
CTaHLIUU.
3. OcHOBHBIE TpeOOBaHUS, MPEIBABIAEMbIE K KaHATU3AIMOHHON HACOCHOM
CTaHIIUU.

4. HazHaveHHE IPUCOCIMHEHUS HAIIOPHOM TPYOBI K MPUEMHOMY pe3epByapy.
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INPUWIOKEHUE A

MuHucTepcTBO 00pa3oBaHus U HayKu YenssOuHCKOM 00IacTu
INocynapctBenHoe Or01KeTHOE MPOGECCHOHAIBHOE
o0pa3oBaTeIbHOE YUPEKICHUE
«IOKHO-Y panbCKUH roCyAapCTBEHHBIM TEXHUYECCKUM KOJJISIHAD

OTUET

IO BBIIMMOJIHCHUTIO MPAKTHYCCKHUX pa60T

o Teme 2.1«HacocHble U BO31yX0AyBHbIE CTAHIIMU

IIM.01 Pa3pa0doTka TeXHOJOTUid ¥ MPOEKTUPOBAHHUE JIEMEHTOB CHCTEM

BOJIOCHA0KEeHNS U BOJOOTBEICHUA

Beimonuun: cryaent rpynnsl BB-325/6
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