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AHAJN3 PABOTEI HACOCHOH CTAHIIHA

Hacocnas cranuma WMeeT N HacocoB, KOTOphle depes 00U Tpybomponoj kavyalor BoAy B
HanopHyto eMkocTh. Heobxoaumo nmopgaepKMBaTE ypOBeHB BOJBI B HANOPHOH €MKOCTH B TpeAenax of
HIDKHET0 3HadeAns Hy o sepxnero 3gadenus Hg. Cxopocts Bogel B TpyGolpoBoie VT 3aBHCHT OT pacxofa
(cyMMapHOIf ITPOM3BOUTENEHOCTH HACOCOB) Qe M cedeHIs TpyOONpoBoaa St cornacHo Gpopmyne

Vy = Q}IC/ST (H)
MowmocTe HacocoB Pp, Heobxomumad 18 OpoTekaHus BOABL 1O TPYOOMpOBOMLY, 3ABMCHT OT
pacxo,ua B prﬁOHpOBO,He H ero FHﬂpaBJ’[I/IquKOFO COHpOTHBHCHHﬂ RT
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rae Ry = Kp Vi, Ky - koodguument ranpaennueckoro conpoTHB/IeHAL.

3arpaTel JHEPrUH Ha €AMHUILY MepexauyeHHore o0hema BOJBl BO3PACTAOT MPOTIOPIHOHANLHO
KBaJpaTy CKOPOCTH BOJbI B TpyOOOpOROIE

PT _ KRV”J?: _ KR V2 _ KR
= = [ =—
QHC VFST ST S%

OnruManedsiM 118 MHHEMH3ALUH 3aTpaT Ha repexauky BOAbI OyIer MoJiep:xanue CyMMapHOro
pacxolla HaCOCOB DABHBIM CyMMapHOMY pacxogy norpebuteneit Qpn. Tounoe mamepenne pacxona zagava
JIOCTATOUHO CNIOKHAA, HO Jayke neonblag pasHULA MEAY PacXoj oM HACOCOB M pacxodoM motpebuTencit
NpUBeAeT K NEePENOHEHHIO HAM OCYLISHHIO HaNopHOH eMKOCTH. OrpaHHyYMBalOTCAd KOHTPOJIEM YDPORHS
BOJBI B HANOPHOH eMkocTH. CpaBH¥M y/IeTbHbIE 3ATPATH [UIf ABYX BAPHAHTOB PabOTHI HACOCOR.

Bapuant 1. llpu noctwseHuH HmKHero ypoens Hy Bxnrouarores Bee Hacockl [Ipu nocTikenumu
BepxHero yposHa Hp Bee HACOCH! BRIKIIOYAKOTCH.

Bapuant 2. IJoCTOAHHO BKJIFOYEHO YHCIIO HACOCOB. CYMMAPHEIH pacXo/ KOTOPBIX HEMHOI'O MEHELIC
pacxona notpedurenef. JononHMTENbHBIH HAacoc BKITIOM&ETCA 1PH JOCTHKEHMH HIKHero yposHA Hy u
BBIKITHOUACTCS [IPH TOCTHKENMI BEPXHEr0 YpoBHA Hg.

Bcee nipouecchl OyleM paccMaTpHBATE B OTHOCHTEABHLIX €IHHMIAX. 3a ¢MHUITY pacxoia npumem
HOMMHANBHBEIA Pacxo] oaHoTo Hacoca (Qg, OyzeM cuuTtaTh, ¥MTO OH HE 3aBUCHT OT YHCHA ITAPAIEAbHO
paboraroumx HacOCOB. 3a €AHHHILY YAEIbHOH YHEepruy, 3aTpadnBaeMOi Ha repexavyky eluHulbl 00beMa,
IPUMEM 3HEPTHIO OIHOro OJWHOYHO paboTaromero Hacoca. Ha puc. | npueeaeHBl BpeMeHHEBIE THATPAMMBI

Po = Qtic.- 3)

pacxo0B U1 BapuanTa | 1 2 npu pacxosie norpeburemeii Qp = 1.5 1 MakCHMMalbHOM HHCHE HACOCOB Ny
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Puc. 1 Bpemenseie TuarpamMme: pacxoaoB.
T — ppems uuka; 000 - OTHOCHTEIBHAA JUTHTENBHOCTE PaboTh MAKCHMANTBHOTO HYHCIa HACOCOR

YuuTBIBag paBeHCTBO CPEAHETe pacxoja HacOCoB  pacxody MNoTpebHTened, nNoIyduM  ypaBHEHHC,
cripaBeqTuBoe 111 00OHX BAPHAHTOR

NQuyT+NQu(l-v)T=QpT wm Ny +N,(1—v) =Qp, (4)
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rae Ny N, — 9ueio Hacocos, paGoTarowux na uareppane ¥ u (1—7).
OTHOCHTE/BHAS JTHTENBHOCTE PAGOTE MAKCHMATBHONO YHCI2 HACOCOB
_Qu-N,
N, -N, >
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VY AenbHEIC 3aTPATH! 3HSPIHH HA IEpeKavyMBaHue BOMb ¢ YIeTOM YparueHHs (3) # (3) paBBH

2 2
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M NTOCTIe COOTBETCTRYIOIHX NpeobpazoBaHuti
Wy =Qpn(N + Ny - NN, ©
Pac4deTs! 1OKa3HBAOT, YT0 3aTPaTH ¥ BapHauTa 2 B 2.4 pasa Hibke, 4eM y BapuanTta 1. M30niTounsie
IOTEPH NpY BapuanuTe 2 cocTapnsior 12%. I'paduku 3aBHCHMOCTEH YHENBHBIX 3aTpat Wyy M H30BITOYHBIX

noreps A Wy, oT OTHOCHTENBHOTO pacxoma noTpeburtened Qp g eapuanta 1 w0 2 npu Ny = 2
npuBeASHLI Ha prc. 2, a npH Ny, = 4 npHuBeneHs! 1a puc. 3.
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Puc. 2 Vaenbhele 3aTpathl ) ¥ H30LITOYHLIE TOTEPH 0} NpH Ny = 2.
Kpueete | and papuanta |, kpuesle 2 — 111 BapuaHTa 2, KpHBas 3 — st ONTAMAIEHOIO BAPHAHTA.
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Puc. 3 Y qenbHble 3aTpaTH a) ¥ U306 rOUHEIE MOTePH ) IPH N,ja = 4.

Kpuseie 1 mag sapuanta 1, Kpupeie 2 — 71 BapuaHTa 2, KpuBas 3 — /s OTHMATBLHOIO BApHaHTa

W3 puc. 2 BHAHO, YTO TIPUMEHCHHE JaKe IBYX HACOCOB, pabOTAKINMX TT0 BapHaHTY 2, BMECTO
OHOTO, PACCYMTAHHOTO HAa TOJMHBIH PacXof, MIM ABYX Hacocos, paboTalolux 10 BapuanTy 1, aacy
CYLIECTBEHHBIH BLIMIPHIL B YCAbHBIX 3aTparax. [lpn uersipex Hacocax, paboTalowHx Yo BapuanTy 2,
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YAENbHBIE [OTEPH HEHAYHTENBHBI H YIETBHBIE 3aTpaThi ONM3KH K oNTHMaTeHBEIM. Taxk npu Qp = 0,25
yRenbHbIC norepu coctapisor 4% oT onrtuMansHblx 3atpar. OTCIOa MOKHO CAENaTk BIBOA, UTO NpH
AOCTAaTOYHO GOMBLIOM HHCNE HACOCOR BRIMIPBHUL OT PeTyNHPOBAHHA IPOHIBOAHTEABHOCTH HACOCOB [
ONTHAMH3ANKK YASJBHBIX 3aTPAT, HAPAMED PeryIMpoBadHdeM YACTOTHl BpallieHWA NPHBOIHBIX JBUrATeleH
HACOCOB, He Na€T CYMIECTBEHHOTO IKOHOMHYECKOTO adhdexta.

AEBTOPOM NIpelNICKEH CAeTYICHIME AJTropHT™M JOTHYECKOrd YPABICHHsST HACOCAMH C
NOMOIUBI0 TROTPAMMHDPYEMOT0 JIOTHYCCKOTO KOHTROLIEpa:

1. UreHre CMTHATOB IaTYHKOR YPOBHY,

2. YeenyyeHHe COCTOAHMS CdeTd4HKa 4uchna paforamuX HACOCOB MpH IEPEXOAE HWKHeH I'paHHIH
JOMYCTHMOro YPOBHS CBepXy BHH3 H 3aiyck TalMepa.

3. YMEeHLIIeHHE COCTOAHMA CUYETYHKA YMCNIA PaboTaroluX HACOCOB MpH MEpexolle BepxHei IPAHHALM
JOIYCTUMOTO YPOBHS CHM3Y BBEPX H 3anyck TaliMepa.

4. Vae/mueHHe COCTOIHUS CHETYMKA YHCTA PABOTAIOMMX HACOCOR, €CNH YPOBEHL HIDKE JIOIMYCTHMOTO H
cpabotan Tadimep. [epesanyck TafdMmepa.

5. YMeupieHHe COCTOAHKA CUSTYHKA uMclia paboTaNx HACOCOR, €CNH YPOBEHE BBIIE BOIYCTHMOTO
u cpaboran tafivep. Ilepezanyck TaiiMepa.

6. Ocradoeka TalfiMepa, eciid YPOREHE B JOTTYCTHMOI 30He.

7. OrpanuveHye COCTONHHI CHETYHKAa YHCNa paboTaromMX HACOCOB JOTYCTHMBIMHM 3HAYEHHAMH (He
MEHBIIE Hyns ¢ He GOoMble YHCAa BMEKWUXCHT UCIPABUbIX HACOCTB)

8. Tlomuepanne BO BKIIOUEIIHOM COCTOSHUH HEODXOHMOIO YAC/A HACOCOB.

9. Iepexon ra Havane uuxna k i1,

BpemeHHEe uarpammbl paboThl HACOCHOH cTalMM, COCTOMIIEH N3 YETRIPEX HACOCoR, NONyYeHHER
B pe3yibrare (PM3UYSCKOro MONSIHpPOBAHUA ¢ HCHONB30BaHMEeM MHKpokoHTponnepa S7-224XP, npusenenst
Ha puc. 4. 3a eAMHMIY pacxoga TPRHAT CyMMAPHBIH pacxo BCEX HACOCOB. 32 eAMHULY BpemMeHH IpPHHATO
BpeMH 3anojiHeH s TyCcToH eMKOCTH A0 SAMHUHHOIO YPOBHA CYMMAPHEIM PACXO/IOM BCEX HACOCOB.

PacemoTpennl tpH peskiMa paboThL

Yyacrok 1. BkntoucHue HacocHOH cTaHLMM APH HAYAALHOM YPOBHE SKMAKOCTH B eMKocTH H =03 1
pacxoge norpeburencit Qn = 0,325, Tlpu nepexonsoM npouecce HabMoONAETes KPATKOBPeMEHHLIM BBIXOA
YPOBHSA €MKOCTH 3@ BEPXHICI) M HIKHIOW MPaHHLbL

Vyacrok 2. Peakiug CACTEMBI HA VBENHYUEHHe pacxoaa norpedureneii or Q= 0,325 mo Qp = 0,675.
Eciu pabpoc pacxoga NPOHCXOOMT NPH MAKCHMANBHOM, AN JaHHOTO PEXHMA, YHCIIe PaboTaHMIMX
HACOCOB, TO HOBBIA PEKHM ycTaHABTHBASTCA D3 NIEPEXO/HbIX ABJIEHUN.

Vuacrok 3. Peakius cucTeMbl Ha yMeHBUIeHHe pacxofa of Qp = 0,675 go Qp = 0,325, Eenu cbpoc
PacxXo/a IPOHCXOMAT NPH MAKCHMAILHOM, JUIA JAHHOIO PCHKHMA, YMCe paboTariuluX HacoCoB, TO HOBbIH
DPENKUM YCTaHARIUBASTCA ¢ TISPEXOHBIMH ABICHHAMU.
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Puc. 4 Bpemenubie auarpaMmel paboThl HACOCHOM CTaHIIMM
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Brigoari: HecmoTps Ha BO3MOXKHOCTE BO3HMKHOBEHHA NEPEXCOHBIX HBIEHWH, CHCTEMa YCTOHUMBO
NPUXOIHT K HeOOXoauMoMy pexaumMy paboTsl. IIpennoxenHpli anropuiM ynpaeleHns HACOCAMH SBIIAETCH
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paboToCIOCOOHEIM H He TpedyeT IUIaBHOIO PEryiMpORaHHs IIPOH3BOAMTEILHOCTH Hacocos. llpu umcie
HACOCOR TPH M DoJiee YAGNEHBIE 33TPATEH FHEPrHH HA NIEPEKaYHBAHHE BOAb! ONHIKU K QUTHMAJIBHEIM.

VYeomsners B.K.
TU®POBOU IWOHOPI[HOHAJ[BHO—HHTEFPAHLHBIﬁ PETYIATOP

TIponropintonamsao-uaTerpatsasii (1) perynarop HaxoauT IMHPOKOE IPUMEHEHNE, KaK ipH
AHATOPOBOM, Tak y wndposom yrupasnerun. [IH-perynatop obnanaer nepenarounoi dynkunei puxa
WP(S):KP(HTPS)’ 0
S
rie NOCTOAHHAs BpeMeHn ynenuTens Tp 00BIYHO KOMOCHCHPYET COOTBETCTRYIOMYIO NOCTOANBYIO BPEMEHH
obbexra ynpasiedna Toy., To ecTb Tp= Toy.

CrpyxTypa nmbpoBoil cnengumied cucremsl cootsercTeyer pic.l. B mudporom BHIe siemenToM
cpapnenda DC dopMmupyercs ouudKa ep, a peryimropom P curnan yp. Hudpo-asagorossit HAIT u ananoro-
upposoit ALIIT npecbpazoparenmu OTASMAIOT NHOPOBYH) HAcTh CHCTEMBI OT €€ HENpPephIBHOH YaCTH.
Ocobendoctu paboThl LEGPOBOH CHCTEMbI YUTEM BBEACHHMEM, B HEOPEPBIBHOM YaCTH CHCTEMBI, dNeMeHTa
YHCTOTO 3anasfpiBaHus 33,
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Puc. 1. Crpyxrypa nubposel caengmed cucTeMel

Hepegarounyio ¢yvkunio o0vexra ynpaeaenrs Woy(3) IpeicTaBEM COCTOSNIYIO B3 IBYX Yacteif -
KOMFEHCHpYeMOol wacTt Wi (s) ¢ DomsInoi nocrosanoi spemenn Toy H HEKOMIEHCHpYeMOH dacTa Wi(s) ¢
MAJIOH pesyJIBTHPYIOLIEH nocTogHHoR Bpemert Tr:

Koy 1
1+Tgys 1+ T,s

Woy(s)= W (8)W, (s) = @)

[TepexaTounoH GYHKUMH KOMIICHCHPYeMOH JacTH Wi(s) COOTBETCTBYET CTPYKTYpHAS cXeMa pHc. 2.
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Puc. 2. CtpykrypHas cxema 06beKTa yIpPaBIeHHA

Crpykrypnas cxema [IH-peryinsropa ¢ napaiuienbHBIMH KaHANAME TIpMBEJIeHAa Ha phc. 3, a
CTPYKTYpa ¢ MOJENEK 00heKTa yIIpaBieHs Ha pHe. 4.
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Puc. 3. CtpykrypHas cxema I1H-peryngaropa ¢ mapalnelbHbiMY KAHANAMH
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