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Bbifop pauHoHANBHOIO CHOCO0a pEryIHMpOBaHMA NOAAYH BOAbI HACOCHBIM

arperaTom

Boinonner ananus snepz03hheKmueHOCIN NPUMEHEHIA PEZYNUPYEMOZO SNEKMPONPUBO0a UEHMPOOBEXHCHbLX Hacocos. Chopmynuposarivl pexo-

MeHOauuLL no ebi60py PAYUOHANLHOZO CROCOGA PE2YSUPOSAHIA NPOUIE00UMENLHOCIU HACOCA.

30ilicHeHo ananiz eHepzoeeKmMUSHOCHI GUKOPUCTIAHHSA PEyab08aH020 enexmponpusody eidyenmposux Hacocis. Chopmyabo8ano pexomen-

Oayii w000 subopy payioHa bHo20 3ac00y pe2y08arnHaA npOOyKMUEHOCHI HACOCY.

YcToduBBIM POCT IIEH HA 9HEPrOHOCHTEIH, 3Ha-
YUTENLHBIE YIENbHbIE SHEPT03aTPAThl Ha IPOU3BOACT-
BO BaJIOBOrO IIPOAYKTA B YKpavHE IO CPAaBHEHHIO C
3aTpaTaMi B CTpaHaX HEHTpanbHO#M EBpomnel 06ycnas-
JINBAIOT aKTYATBHOCTh 3afady 3Hepro-pecypcocbepe-
XKEHUsI Ha dSTanax MPOM3BOACTBA U MOTpebIeHM.
CrepxugaromiM ¢$akTOpOM WIHUPOKOrO IPUMEHEHMS
sHeproceperaromux TEXHONOIMHA SABJISIOTCS HENO-
CTATOYHAs! OCBEAOMJIEHHOCTD CIEIMATINCTOB 0 Habope
3HeprocheperarolyX TEXHOMOTHIA U YCTPOMCTE, a TaK-
K€ METOJMK HX BBIGOpa ¥ npuMeHeHUA. [T poMbiiieH-
HbIE IPEANPUATISA U KOMMYHAJIbHBIE XO35MCTBa B Ka-
YeCTBE MPUBOAA OCHOBHBIX MEXaHU3MOB IPUMEHAIOT
37IEKTPOIPUBO, Ha JIOJIF0 KOTOPOTo MPMXOIHUTCS K0 65 %
noTpe6IIIEMO MEKTPOIHEPTHH. 3HAYMTENbHBIA 10-
TEHIMal Ui pellleHds 3ajad 3HeprocOepexeHus
CBOWCTBEHEH MMPOU3BOICTBEHHBIM MEXaHU3MaM U ar-
peratam, KOTopbie paboTaroT B NPONO/DKHUTEIILHOM pe-
XKHUME ¢ M3MEHSAIOUENCA MPOM3BOIUTENBHOCTEIO. K
NAHHOM KaTerOpMH YCTPOUCTB ¥ MeXaHHU3MOB, Oe3yc-
JIOBHO, OTHOCHTCSI 00OpYIOBaHUE C TaK Ha3bIBaeMOM
napabonuYeckoil MexaHUYeCKOH XapaKTEpUCTHUKOW
(ueHTpO6EXKHbIE HACOCHI, IPeOHBIE BUHTHI M T.1L.). YKa-
3aHHasi KaTeropusi 060pyROBaHUA NOIY4KIIa IIMPOKOE
[IpPUMEHEHNUE B POMBINIIEHHOCTH, CEIBCKOM XO3AM-
CTBE, KOMMYHAIbHBIX IPEANPUATHAX U OCHALIEHA
MPENMYIIECTBEHHO aCHHXPOHHEBIMMU 3JIEKTPOJBUTaTE-
JIIMM C KOPOTKO3aMKHYTHIM POTODOM.

B nopasisiromieM GONMBIIMHCTBE CIy4aeB JaHHBIA
THII 3JIEKTPONIPHUBOZA SIBIAECTCS HEPEryIMpYEMBIM,
BBUJIY 4YE€T0 YIpaBlieHHE IIPOU3BOAMTENLHOCTRIO Ha-
COCHBIX YCTAHOBOK BBINTOJIHAETCS NMPH HOMOINM pa3-
JMYHBIX BHIOB JPOCCENIMPOBAHUA WM GalIacHBIX
CXEM, 4TO He BIIUSIET Ha MOTpebieHuE INIEKTPOIHEPT UM
ycTaHOBKO#. JIpoccesinpoBaHie He TpeOyeT M3MeEHe-
HUsI CKOPOCTH BpalileHUs pabodero Kojeca Hacoca, Ko~
TOpas OCTAETCA HeM3MeHHOMH, HO B YCIIOBMSAX, Orpa-
HUYHUBAIOIIUX PUTOK KUOKOCTH, NPOABNAIOTCA pas-
JIMYHbIE HeMuHeWHbIe 3¢ (eKThl, YBeINYMBacTCA U3~
HOC HAacOCHOT'O arperaTa ¥ 3amOpHO-pPeryaypyOmei
apMarTyphl, He UCKITIOYEHbI 3t (eKTh! pe30oHaHCa. YKa-
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3aHHBIA cOOCO0 pery/iMpoBaHMUsA PellaeT TEXHONOTH-
YECKHE 3a[a4M U He YYUTHIBAET SHEPreTHIECKMX ac-
IIEKTOB TPAaHCIOPTHUPOBKMA BOABL J[JIsi NpUHATHSA pe-~
HIEHMS O IPUMEHEHUH PEryJIMPYEMOro JJIEKTPOIIpH-~
BOJA C ENbI0 MUHMMM3AIMK IOTPEGIIEHUS IMEKTPO-
SHepruM HeoOXORMMaA 3KCIEpPTHAs OLEHKA BO3MOX-
HOM KOHOMUU, BEeINIMHA KOTOPOH MOXeT KonebaThb-
Cs1 B 3HAUUTENBHBIX IPEJeIax. :

Ananms u3BecTHBIX pemennii. Bribop crnocoba
PErYJIMPOBAHUS IPOM3BONMTENLHOCTH NEHTpOOEX-
HBIX HaCOCOB B 3aBHCHMOCTH OT TpeOoBaHMM TeXHO-
JIOTHYECKOTr0 NPOIECCa M KOHKPETHOTO 000pyi0BaHUSA
OIpENENAETCS ANTOPUTMOM pacyeTa SKOHOMMYECKUX
nmokasareJeit 3¢ ¢deKTUBHOCTH, ONIPENENAEMBIX IIyTEM
CpaBHEHUsl pa3MIHBIX BapuaHTOB. IlpuMeHeHNE He-
KOpPEKTHOM METOXUKY OLIEHUBAHUA MOCIIEACTBUH OT
BHEAPEHHUs] PErYIUPYEMOro 3JIEKTPONPHUBOMA NPUBO-
JHUT K HEONPABIaHHBIM TEXHUYECKUM DELIECHUAM, KO-
TOpBIE OTIIMYAOTCA HEBBICOKMMU NOKa3aTeIaMHu 3¢-
texruBHOCTH. CaM 10 cebe perynpyeMalii 3eKTpo-
[IPUBOJ HE MOXET 06eCeduTh 3HAYUTENBHOTO YMEHb-
uieHus1 3Hepromorpebnenus. 3aMeTHbIR 3ddekt or
BHEIPEHMUS HOBBIX TEXHUYECKUX PEIIEHU BOZMOXKHO
MONY9dTh TOJILKO B CJIy4ae PacCMOTPEHMs IENOro
pAZla B3aMMOCBSI3aHHBIX (haKTOPOB U IPOIECCOB.

CucreMaM  BOJOCHAOXEHHMsSI, BOMOOTBEHECHMSA
CBOMCTBEHHBI TEXHOJIOTMYECKUE IPOLECCH], KOTOpPbIE
XapaKTEPU3YIOTCA BEJIMYMHAMM, U3IMEHAIOIUAMUCA
BO BpEMEHH B IOBOJILHO 3HAYUTENNLHOM inanasoHe. Ha
HACOCHBIX CTAHIMSIX, KaK IPaBUJIO, OCHOBHBIM DETy-
NUPYEMBIM TapaMETPOM SIBIIETCA HaBJleHUE Ha Ha-
[OPHOM TPYGOIPOBOAE MIIM K€ B KOHTPONBHOM TOUKE
cucrteMsl Tpybonposopa (IOBLICHUTENbHbIE HACOCHBIE
CTaHIMM TOPOICKMX CHCTEM BOAOCHaOxeHUs ). B He-
KOTOPBIX CNy4asiX B KadecTBE TAKOro IMapaMeTpa Mo-
KeT BLICTYIIATh YPOBEHB >KHUAKOCTH HIM ee pacxofl.
TIpu HeoOXOMUMOCTH ONpefeNieHNA KONMIECTBa WK
MOIITHOCTH HACOCHBIX YCTAaHOBOK BBINIOJIHAETCS TeX-
HHKO-3KOHOMMYeCKOe 000CHOBaHHME NPHMHUMAEMOro
peleHus,

HeobxopuMo y4MTBHIBaTh, 4TO NPH OTCYTCTBUU
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PEryIMPOBaHUs TIPOM3BOAUTENFHOCTH HAaCOCOB HpU
MHHHUMAJIBLHOM pacxofie B TPYOOUPOBORE BO3HMKAET
M30BITOYHOE JaBJICHHE, YTO BbI3BIBAET HENPOM3BOAM-
TENBHBIE MOTEPU 3JEKTPOSHEPTMH, KOTOPBIE MOTYT
6b1Tb MIHIMHM3UPOBAHBI MYTEM AOCTIDKEHUAA MaKCH-
Masisoro KIIJI B paGoueif Touke npu moMouy Kop-
PEKIMN MEXaHMYECKUX MTapaMeTpPOB HACOCA WM CH-
CTEMEI B LIETIOM.

CHUXEHME SHEpPIeTHYECKMX MOTEPh BO3MOXHO
TarKe nyreM nosernenus KITM marucrpanu (moaro-
TOBKa BHYTDEHHEH IOBEPXHOCTH TpPyOONpPOBOJA,

YMEHBIIEHUs1 YMCIA KOJeH, cyXeHuit) [2]. Onnako,

NI YKe CYHIECTBYIOLIEH CHCTEMBI JaHHLI criocod
OrpaHMYCH B IPUMEHEHNH BBULY 3HAYUTENLHOCTH He-

00XONMMBIX KAallUTaNbHBIX 3aTpaT M aKTyaleH, Kak
IPaBUJIO, DY MPOEKTUPOBAHMH HOBBIX CHCTEM TpY-
00IpOBOHOB.

[TpuMeHenye 9aCTOTHO-PEryIUPYEMBbIX JIIEKTPO-
MPUBOIOB, MOJIA IPOU3BOACTBA KOTOPHIX HEYKIOHHO
Bo3pacTaer [3], BO3MOXKHO He TOJIBKO [yIsi BHOBb CTpOsi-
LIMXCSI CUCTEM TPAaHCIIOPTHBIX TPYOOIIPOBOJIOB, HO U NIpH
MOJICDHM3AIIMY CYLIECTBYIOIIMX HACOCHBIX CTAHITHIA.

Ocnosnoii Marepnan. Ha puc. 1 nokasana ympo-
INEHHAs TEXHONIOTHYIEeCKas CXeMa BOJOIPOBONHOM ce~
TH B 0611{eM BHJIE.

acl 24 a«:} acn

Puc. 1

~ BLIXOOHBIMU IapaMeTpaMM PEXHMa HaCOCHOTO
arperara SIBIAOTCA MoAa4Ya (IPOM3BOXUTEILHOCTD)
Q,,c ¥ Hanop (masnenue) H. [1].

B pesynbTare nouonﬁmenbnoro naeneHust H e
Hanop B ceT BospacTaer or H noH , a u3-3a nanenus
HaIlopa Ha 3alIOPHOM apMaType KJIallaHe U hUnbTpe Ha
semmaury AH ; OH YMEHBIUAETCA JI0 BEIMINHBI Hpk

Perymapyromuit knanau PK cosgaer nonmonururensHoe
MaficHye HaTllopa B 3aBMCUMOCTH OT 3aKOHa peryapo-
BaHUsA [1apaMETPOB CETH H )¢ Q

BO3MOKHBI cnenyronme BapUaHTHI PEryIHpPOBa-
Hus H,  »n Qc [‘3]:‘ 1) Hc=c0nst , Qc=var; 2)
Hc=var , Qc=var; 3) Hc=var , Qc=const.

PaccMoTpHM nepBbIii ciTydaif, KOTRa B ruApaBiin-
YEeCKOM ceTH HeOOXOMMMO MOIIEPKUBATH [IOCTOAHCT-

BO Hamopa Ipy1 M3MEHAIOIIEMCA C TEYCHNEM BPEMEHM .

pacxofie norpebureneii Qc=Qc1 +ch + ...+an. Taxkoit
Cy4ail XapaKkTepeH VIS MaruCTpalnbHOro TPy6ompo-
BOfa, B KOTOPOM IOAAEPKMBAETCS HATIOP, I03BONAI0-
mui obecrieduBaTh HEOOXOAMMYIO NOLA4y BOJLI B
KaXIOM U3 OTBOJHLIX TPYGOIPOBOKOB.
Perynupytompuii kianaun PK o6ecriequsaer Tpeby-
€MBbIA MOCTOAHHBIA Hanmop H_ B.ceru 3a cuer no-
HOJIHUTEILHOTO MOHVKEHMS nannemm Ha BENIUYHHY
AHZ’ TO €CTb IYTEM 3aKPBITHUS 3aABKKA. MoIHOCTD
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P HC? Pa3BUBACMast HACOCHBIM arperaToM, ONpeaesaer-
Cs1 BBIDAXKCHHEM
(1)

Pac =k HHC QHC ?

rie k — ko3¢ ¢UIUEHT NPONTOPIMOHANLHOCTH.

9Ta MOIHOCTh PACXOXYETCH HA TEXHONOTHYECKHE
1OoTepu Ha O0ECHEYeHHe MapaMeTPOB IepeKayMBae-
MO BOJIbI k(AH,+AH,)Q_ ¥ Ha momiepxaHue mo-

crostactsa Haropa H — H, , To ectp

P =k <Hc—Hu+AH1+AH2) Q. (2)

Horpebnsieman HacOCOM M3 JEKTPUIECKOH ceTH
MOIIHOCTh PH:” Haxonutcst ¢ yaerom KILI # Hacoc-
HOro arperara

n— —
P =k (Hc, Hu+AH1+AH2> 0/7. (3)
HaHOpHaﬂ xapaKfepMCTPIKa HACOCHOI'0 arperara
OIMCBIBACTCA BBIDAXKCHUEM

H=A w?+BwQ+C Q? (4)
raeA, B, C — k03¢hduIyeHTDI; @ — YIIA0Bast CKOPOCTh
BpaLCHNSA KoJeca HEHTPOOEXHOro Hacoca.

Ipu ocTosAHHOM CKOPOCTH BpAlLCHHSA HACOCA ET0
XapaKTepUCTHKa OYIET MMETh BHJ

— 2
H=A,+B 0+C, 02, (5)

{
rneA1=A w? B,=Bw, C1=C.
Iuapapnumdeckass XapaKTEPUCTHKA CETH ONMCHI-
BaeTCs YpaBHEHUEM
o 2
H=H +RQ (6)
rae H, — cratmdeckuit wanop cern (mpotusonas-
neHue) R — ruapaBinudeckoe CONPOTUBIEHUE CETH.
PexxuMm paboThl HaCOCHOTO arperara onpegenser-
Cs1 TOYKOM TEPECeYeHUsA HANlOPHOM XapaKTepUCTUKU
HACOCHOTO arperara (puc. 2, Kpueas 1) ¥ rufpasiInde-
CKOM XapakTepuCTUKu ceTd (kpuBast 2). Touka "1
MepeceYeHrsl 3THX XapaKTEPUCTHUK ABIAETCA UAealb-
HOM pacYeTHOM TOYKOI COBMECTHOM PaboThl HaCOCHO-

To arperara M CETH, B KOTOPOit HOMUHAIBHBIA PacXon
Q, obecnieanBaeTcs pu 3alaHHOM Hamnope H,=H u

MaKCHMaJIbHOM K03 bUnIeHTe NoNe3HOro AeiCTBUA
HACOCHOTO arperara.

B cnygae, eciin ymeHbIaeTcst nOTpe6iaeHME BOABI
mo orMeTku Q,, paGodyas TOYKa HACOCHOIO arperara
[EPeMENIAETCA B TOUKY "2". ITO 0OBACHSETCA YBeIU-
YEHWEM TUAPABIMYECKOTO CONPOTHBIEHHMA CETH 3a

' CYeT NEPEKPHITHA 3alIOPHOM apMaTypsl HOTpeGuTe-

neit. IIpu 3TOM Hanop B ceT™ yBeJIMYMBaeTcsa 0 3Ha-
YEeHUA H2. Perymupyrommii knanan PK o6ecrieunBaer
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CHYDKEHHE AABJCHMS B MarMCTPAIM JI0 3aJaHHOI'0 3Ha-
yenus H_ myTeM COOTBETCTBYIOLIErO YBEJIMIEHUs 110~
Teph Hanopa AH,,, OiHaKo HaCOCHbI arperar Mpopo-

xaer paborats ¢ Hamopom H,. B a10oM 3akmodaercs
HEROCTATOK APOCCENBHOTrO PEryIUPOBAHMSA TOAYH.

MOXHO CHHM3WUTH HANOp IYTEM pPeryJIuMpOBaHUs
CKOpOCTM BpalleHUs KoJeca UEHTPOOEXHOro Hacoca.
ITpu 5TOM XapaKTepHCTHKA HAcOCa IEPEMECTHTCA B
noyoxxenue "1’ a paGoueit Toukoii Hacoca OyleT TOYKa
"3" (puc. 2). OnHako npu 3T0M He Gyger obecnedeH
- TpeGyeMblit pacxol Boab! Q,. OH Oyner HIKe, UTO
HPUBEAET K OTKPBITHIO 3aTIOPHO#M apMATyph! KOHEYHO-
ro TMOTpeOUTENsA U CHIDKEHUIO TMAPABINIECKOTO CO-
HPOTUBJIEHNS CETH. B pe3ynbTaTe HECKONIBKMX UTepa-
IIMOHHKBIX HPOHECCOB OyIeT onpefeieHa HoBast pabo-
yasl TOYKa HaCOCHOro arperara "4".

TaxuM 06pa3oM, CHIDKEHUE NIOKa4¥ BOIBI Ha Be-
auauHy AQ myTeM APOocceTMPOBaHMsA BIIEYET 3a COO0M
yBelMYEHUE Haropa Ha BenuyuHy AH u usMeHenune
MOILHOCTH Hacoca

AP, =k (HlQl - HZQZ) . (7)

CHIKEHME NOJauM B CETH HA TY K€ BEIMYUHY
AQ nyTeM peryIupoBaHMs CKOPOCTH HEHTPOOEKHOTO
Hacoca IPUBOIUT K M3MEHEHHMIO MOLITHOCTH Hacoca Ha
BEJIIYUHY

AP =k (HIQ1 - Hle) . 8)

MOXHO OLEeHMTh 3¢ ¢EKTUBHOCTD PErYIUPOBa-
HMsl, CpaBHMBas M3MEHEHH OTpe6IeHNsA MOIHOCTH
Hacoca 1o ¢opmyiam (7) 1 (8) OTHOCHTENLHO fazoBoit

—kH Q Nmeem

AP, H,Q -(H +AH)(Q,~AQ)

. e;= Pl = HlQl

= AQ" - AH" <1—AQ*) 5 ®
*_APw_H1QfH1(Q1—AQ) AO" 10
== g -4 0

rie AQ"=AQ/Q, , AH"=AH/H,.
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U3 popmyn (9) u (10) BUAHO, ITO pa3HULA MEXTY
3¢ eKTUBHOCTIMA PEryIMPOBAaHMA NOAa4YM CKOPO-
CTBIO HaCOCa ¥ APOCCEIMPOBaHUEM Beerja 6onbIIe Hy-
151, TaK Kak B pabodeii 006macTi Hacoca BCETAa BBITION-

HSIIOTCS1 YCII0BUA AH >0,AQ" <1,

Ae* —e —e—AH (1 AQ* )>0 (11)
ITpeoGpasyem ypasHeHue (11) K Buny
Ae* = (AH'/AQY (1—AQ*> AQ". (12)

W3 ypaBaenus (12) cienyer, 4To BeINIMHA Ae*,
XapakTepusyomast 3¢ ¢heKTHBHOCTb PETYIMPOBAHUS
NOa4YM CKOPOCTBIO HAacoca IO OTHOIIEHMIO K PETYIIU-
POBaHHUIO NOJIa9¥ APOCCENNPOBAHUEM, 3aBUCHT OT AU~
anasoHa perynaposanusi AQ" ¥ OTHOLIEHMEM IIpApa-
mennit AH*/AQ" B HOBoI pafoueii Touke Hacoca. Boc-
None3yeMca ypaBHeHUeM (5) ANA  ONpEACIICHHs
AH*/AQ* . Tpuseas ypapaeH#e (5) K OTHOCHTENBHBIM
eqUHIIAM, HONYyIM '

* * * oy vk kD N
_ H =,A1 +B0"+C 0™, (13)
rae
H*=H/H1, Q= 0/Q,,4
_ 2
= élel) /H,.

358 ypapHenue (13) B IpUpaleHsIX, IOTY9acM

1=A1/H1,B1=(BIQ1)/H1,

AH'/AQ'= CiAQ*-(B]+2C}).  (14)

Ioxcraenss (14) B popmyay (12), Haxogum

Ae*= (C]AQ"-B]-2C)(1-AQM) AQ".  (15)

U3 dopmyinsl (15) crenyer, 4To 3P GEKTUBHOCTD
PETYIMPOBaHMA NMOJAa4M CKOPOCTHIO HEHTPOOEXHOro
Hacoca II0 OTHOHIEHWIO K PEryIMpoOBaHUIO. MONAYHM
APOCCENMpPOBaHUEM A¢* 3aBHCHT OT AUANa30Ha pery-
NUPOBAHMA IOXAYH - OTHOCUTENBHO JAHHOM TOYKU
AQ" n napamerpos J—H xapakrepucTHKM Hacoca B;
u C

(DopMlea npencmmmeT 3KOHOMMIO IOJIE3HON
MOIIHOCTH O€3 yueTa NoTeph B CAMOM HaCOCHOM arpe-

rate. OqHako n3BectHO, ytro KITJ] Hacoca cymecTBeH-
HO 3aBHMCHT OT IOfla¥M, NPUHUMAsd MaKCHMAalbHEIE

.3HaveHus B paboueit rouke. [Jo3TOMY I HOTYIeHNS

SKOHOMHH 3HEpruM ypabHenue (15) ciaenmyer ckop-
PEKTHPOBATh Ha BENMIMHY 7( AQ") . dAns mpumepa
NPUBEIEM 3aBACHMOCTD BUAA (15), CKOPPEKTUPOBaH-
HYIO Ha BexmauHy 7( AQ") , VIS HECKOJIBKMX HAacOCOB.
Januble HACOCOB NpeACTaBIEHSI B Tabnune [4]. 3aBu-
cumocTH Brfa (15) nokasansl Ha puc. 3.

V3 M3N0XXeHHOTO BhINIE MOXHO CHENATH CHENy-
FOIIME BHIBOMIBL.

Bo-nepBhiX, 3¢hGhEKTUBHOCTD PEryIMPOBaHHA 10-
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YpasHenue

Ne
o

Tun nacoca BHJA

Q — H xapakrepuctuxu

H=4+B-0+C -0*

Ypasaenue KITJQ

[HHC38-44-220,
‘1. | 2950 06/MmuH,
38 M3/gac, 44 M

26,8+0,168Q-0,00787Q*

0,04Q- —0,00073Q%+0,000003Q°

[THC180-76-880,
2. | 2950 o6/muH,
180 M3/uac, 76m

75+0,139Q-0,00098Q?

0,0068Q-0,000017Q%+ +0,017-10°Q°

ITHC180-500-900,
3. | 2950 o6/MuH,
180 m3/uac, S00M

105,5+0,096Q-0,0007Q?

0,0085Q-0,0000276Q + +0,014-10Q?

ITHC850-240-960,
4. 1450 o6/mumn,
850 m3/uac, 240m

126,2+0,035Q-0,000049Q°

0,237-102-0,024-10"*-Q%+ +0,00062-10°Q*

Aesoe.

4034—-o-3

035 a5 AQ%ae.

Puc. 3

Ja4yd CKOPOCTBIO HEHTPOOEXKHOr0 Hacoca 10 OTHOLIe-
HHIO K PETYIUPOBAHUIO APOCCETUPOBAHNEM IIPHU II0C~
TOSIHCTBE HaItopa B TMIPaBANYECKOM CETH CYIIECTBEH-
HO 3aBMCHT OT XecTkocT Q—H XapakTepuCTHKA Ha-
coca. YeM BBIIIE )KECTKOCTH, TEM MeHbIIIe 3¢hdexT (M.
dopmyiy (12)). U3 puc. 3 BugHO, 410 3P PEKTUBHOCTE
PEryaUpOBaHNUs OJAYM CKOPOCTBIO HACOCA HE IIPEBbI-
maer 3,7% BO BCEM JMANa30HE PETYJIUPOBAHUSA IIO-
adm.

Bo-BTophIX, MAaKCMYM 3(heKTUBHOCTY PETryau-
pOBaHMs IIOIa4¥ CKOPOCTHIO HAcOCa HAXOQUTCA B Ipe-
nenax 10..45% oraocutenpHO pabodeit Touku. Takum
obpa3oM, riryboKoe peryiupoBaHME IOJa4YM CKOpO-
CThI0 Hacoca (Gomnbine 45% ), paBHO Kak ¥ HeGOMILIIOE
perynuposanue (B npefenax 1o 10%), Asnsaerca Here-
7eco06pa3HbIM C TOYKU 3PEHUST SKOHOMUY 3NEKTPO-
JHEPIHUH B CIIydae HOAAEPKaHUA HOCTOAHCTBA Hallopa
B FUIPOCETH. .

B-TpeTbHX, pe3yIIbTaThl PACYETOB IIOMYYEHBI AJIs1
HOMUHAILHOM paboueit Touku Hacoca. Koraa pabovas
touka Ha Q—H XapaKTepUCTHKE CMELIAETCS B CTOPOHY
YMEHBIIEHUS N0JaY1, pacyeTHBIE I0Ka3aTeNH 3¢ dek-
THBHOCTH OYIYT CYIIECTBEHHO HIDKE M3-3a yBeJIMde-
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HUS XKECTKOCTH Er'0 XapaKTEPUCTUKU, XOTA MAaKCUMYM
KII[ Hacoca npy peryJaupoBaHMY €0 CKOPOCTH CMe-
[IAETCS B TY XXE CTOPOHY.

Paccmorpum Bapuant perynuposanus H =var,

Qc=var, KOIJia B I'MJIPAaBJIMYECKOI CeTU HET HeoOXo-

OUMOCTH TIONJEpPXKaHUS MOCTOSTHCTBA Hamopa. 3TO
BO3MOXHO, HalIPYIMep, KOT/Ia PEryJIMpoBaHUE KOMWde-
CTBa JKMIKOCTH, II0HABAEMOM HACOCOM, OCYIECTBIA-
€TCsI B COOTBETCTBHHM C TEXHONOTMYECKUM IIPOLIECCOM
(B cucTeMe OXJIAKAEHHUSA, Ie NMOoada OXJIKIAIoIIEH
JKHIKOCTH 3aBUCUT OT KOJTMYECTBa OTBOAMMOTO TEILIA;
B CUCTEME IOJINBA U T.JL.). _

B »TOM Cirydae YMeEHbIIEHWE NOJa4YM A0 BEIH-
9nHBl O, NMyTeM peryIuMpoBaHMA CKOPOCTH Hacoca
compoBoxpnaerca usmeHennem ero O—H xapakre-
PMCTHKH M IlepeMelieHeM pabodeil TOUKU U3 TOYKHA
"1" B TOuKy "2"" no xapakrepuctuke cerd (puc. 4). To
€CTh XapaKTePUCTHKA CETH €CTh TEOMETPHYECKOE MeC
T0 paf09HX TOYEK HACOCA IPH PETYIMPOBAHUH NOJATH
0e3 moanep:kaHUA IOCTOSAHCTBA HAMopa.

IMo-npexHeMy H3MEHEHHE IPON3BOTUTEIBHOCTH
HpOCCETNPOBAaHMEM NPUBOAUT K CMEILEHUIO pabodeit
TOYKM Hacoca 1o ero O—H XapakrepucTHKe B TOYKY
"2"

D¢ ¢exkTHBHOCT PEryNVpOBaHUA MOAAYM CKOPO-
CTBIO HACOCA 110 OTHOLIEHHIO K PETYINPOBAHUIO MTOJa- -
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4M JPOCCENMPOBaHUEM oOImpenensercs GopMyIoR
(11), rae pa3sHMUA B HANOpPE BBRIYUCIIAECTCSA M3 BbIpa-
KEHMS

* * s
AH =AH, +AH

LG9

rme AI—I’;1=AH21/H1 — OTHOCHUTENLHOE YBEITUYEHHE
Halopa. - B pe3ynbTare ApOCCeNUpPOBaHUSA;
AH;2=AH12/ H | — OTHOCHTEJIPHOE YMCHbIIEHUE Ha~
1opa B pe3y/IbTaTe CHYOKEHMS CKOPOCTH Hacoca.

OueBUAHO, 9TO AH;1 M COOTBETCTBYHOIasA €MY
3¢ heKTUBHOCTE onpeaensroTcs no popmynam (14) u
(15). Benmuuna AH:2 OLICHUBAETCA YE€pE3 YpaBHEHME
ceTH (6) B OTHOCUTENBHBIX EAMHUIAX

H'=H}+R 0", (17)

* *_ 2
rae Hy=H,/H, Ri= R1Q1/H1'

B npupalieHMsAX OTHOCHTENRHO TOukd "1,
YIUTBIBAsSA, 4TO H’;= 1, Q’;= 1, uMeeM
AH;2=R’;AQ*(2 -AQY, (18)

rae R]=1-H,,.
®opmyini (14) u (18) mopcrasnseM B hoOpMyITy
(16) u HaxomUM

AH*= [CIAQ*—(B’;+2C;)+R’;(2——AQ*)] AQ*. (19)
U3 dpopmyn (16) u (19) onmpenensieMm

Ae*=[(R*-C*\ (2-AQ"\ -B?] (1-AQ" AQ".
[(Ri=ci) (2-20) -5}] (1-00) 8"

Tpoananusupyem ypasHeHue (20), Jna sroro

nony4nm nponssonryo d(Ae”) / d(AQ™) n npupasus-
eM ee Hy0. UMeeM .

d(Ae")

=D*-2(3R*~B*\AQ" +3R*AQ**=0,
d(AQ") ( 1) 0 0

(21)

0,5
* _ * * *2 Ty *2\ 7’ *
AQm—[(R +D>—(R ~R*D*+D ) ]/SR,
(22)
*__ p¥ - *_ *_ n* * _ 1 _1J*
rue R —Rl—Cl, D'=2R"-B], R=1 H,.
Takum o6pa3oM, IpH Hogade 1-—AQ";1 3¢dek-
TMBHOCTH MCHOJMB30BaHUS PETyIMPOBAHUs CKOPOCTH

Hacoca O CPaBHEHMIO C APOCCENNpOBaHMEM Oyner
MaKCHManbHOK

Ae*

max m

=|R* 2—AQ; -BY|- 1—AQ;1 ‘AQT .
e (2-o05) =) (1-0;) 005,

W3 ypaBHeHui (22) u (23) ciexyerT, 4To BeNMUIMHa
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Ae:nax 3aBUCHT OT OTHOCHUTEJILHOI'O CTATUYECKOro Ha-
11opa HB u ko3dpdunuenros Q—H xapaxrepucTUKM
pY¥ HOMUHAJILHOM CKOPOCTH Hacoca B"l‘ 28 C’;.

PaccMOTpHM, Kak IepeMEHHEIE AQ; mAe;mx 3a-
BUCAT OT YKa3aHHBIX MapameTpoB. [Tpy 3T0M cuuTaeM,
9TO JaHHbIC NEPEMEHHBIC 3aBUCAT HE OT apTyMEHTa
R}, a ot aprymenTa R*=R}—C]. 970 nomymenue s1u-
SIET JIMUIb Ha [IMaNa3sOH M3MEHEHMs aprymenta R).
Tosromy R*=1-H;, rae nmuanason usmenenns Hy
cMemen Ha Benuauny C. Kospduuuent B] xapax-

Tepu3yeT U3MEHEHHE HAallopa OTHOCHUTEIBHO PEXUMa
XOJIOCTOrO XOfa IIpY YBEIMYEHUM NOJaYl Hacoca, TO
ecTh xecTkocTh O—H xapakrepuctuku. Yem Gonbiue

B';, TEM BBILIIE XECTKOCTh U HYXKe 3¢ PeKTUBHOCTE HC-
HOJIB30BAHMUS DETYAMPOBAHUA CKOPOCTH Hacoca Io
CPaBHEHUIO C JPOCCENUPOBAHUEM.

B JIUaNa30He HU3MEHEHUS apryMeHTa
Hy=0...0,5 nna pasnumansix B) =0,1;0,4; 0,9 nonyya-
€M TpEHJIbl M3MeHEeHUs TOYKM MakcMMyMa 3¢ddek-
TUBHOCTH (pHC. 5).

AQy,.oe.

04

Puc. §

W3 puc. 5 crenyer, YTo MakcuMaibHasA 3ddek-
TUBHOCTh HPUXOTUTCA Ha pexXM paboTel Hacoca 0e3
IpoTUBONaBNIeHNA. ITpH 3TOM YBEJIMYEHHUE XECTKOCTH
XapaKTEPUCTHKY Pe3Ko CHIXKAeT 3¢ heKTUBHOCTE UC-
NOMb30BAHMA PETYJIHMPOBAHUA MOAAYH C IIOMOIILIO
CKOPOCTH HAacoca IO CPaBHEHMIO C PErylIMpOBaHMEM
[O/1a4y¥ MYTEM IIepeMeIIeHus 3aBIKKU. M3 prcyHKa
TaKXKe CJIEAYET, YTO MAaKCUMYM 3¢ deKTUBHOCTH Ha-

XORUTCS B [HAIa30HE AQ;=O,35...0,42. Bonbiiee

3Ha4YCHHUC AQ; COOTBETCTBYET MEHBIINM 3HAYCHUAM

- BiuH{. HJI?IBI =0, Hy=0umeem AQ’ =0,423.Tlox-

CTaBJIAA MOJIy4EHHOE 3HAYCHUE AQ;’;1 B hopmyny (23),
*
IoJTy4aeM Aemax=0,385 .

Takum 06pa3om, 1o criocoly peryIMpoBaHus no-
RKauyy XKAAKOCTH O3 MOANepKKH NOCTOSTHCTBaA HAaTlopa
MOXHO CHEJATh CIAEOYIOIUE BEIBOABL.

Teopernyecku, MakcuMaiibHast 3¢ ¢eKTUBHOCTS
HCIIONB30BaHMA CKOPOCTHOTO crnocoba peryaupoBa-
HUs MOAaYM HAcOCa 110 CPaBHEHMIO C JPOCCENMPOBa-
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HUEM -cocTaBiser 38,5% OTHOCUTENLHO MOLIHOCTH,
norpebisieMoil HacocoM B HOMUHaJbHOW paboueit
Touke. ITa 3(PPEKTUBHOCTL COOTBETCTBYET IIIyOMHE
peryinpoBaHusi mofadu 42,3% OTHOCUTENLHO HOMU-
HaJILHOU MPOU3BOMUTENBHOCTH. Y BEIMYEHUE HPOTH~-
BOJABJIEHUS] CYILECTBEHHO CHIDKAET 3(GEKTUBHOCTH
_MCIOJNB30BaHUS CKOPOCTHOTO crocofa peryiamposa-
HusA Hacoca (puc. 6).

aey, 08 .

*

-0 04
-0

a35

N .
M\\\ _

‘ -g051_1 1 e 1 l. 1 N 1
: 0 qr 02 @3 a4 a5 06 4z H.ae

Puc. 6

q0s]

Ilpu TpeTbeM 3aKOHE PETryNVMpPOBaHMS IIapaMeT-
POB CETH 110 TEXHOJIOTMIECKUM IpUIUHaM Tpebyercs
TOJIepXaHue NOCTOSHCTBa Nofaun O =const. Takoe
pEryIHPOBaHUE BO3MOXKHO 3a CYET M3MEHEHMSI HANIopa
ceTH Hc=var. ITpu 3TOM HACOCHBIA arperar MOXET

paGOTaTB C HOCTOSIHHOM MOIITHOCTLIO, & MOAAEP)KaHHE

IOCTOAHCTBA IMOAAYH B CCTH obecneunBaercs OGaitmac- -

HOI1 cucTeMoii. B apyromM, Gonee SKOHOMUYHOM CITy~
4ae, NOAJEPXKaHUE MOCTOSHCTBA TONAYH B CETH OCyLIE-
CTBJISIETCA IYTEM PETYNMPOBAHMS CKOPOCTH Hacoca

(puc.7).

OTKpBITHE 3aCJIOHOK Y HTOTpeOuTeNeH SKBUBAJICH-
THO U3MEHEHMIO XapaKTEPUCTUKU CETH OT KPUBOiA "1
1o xpusoi "2" (puc. 7). HeobxonumocTs crabunnsa-
IIM TIOAa4M, CBA3AHHAS, HAIPpUMeEp, C 0COGEHHOCTSI-
MM Harpesa BOJbl B OTONMUTEIbHOM CUCTEME, IPUBOAUT
K HEOOXOTMMOCTH CHHXKEHMA CKOPOCTH HaCOCHOI0 ar-
perara. Torga 2¢deKTUBHOCTE PErYJIMPOBAHNS CKOPO-
CTBIO OIIpenensaeTcs no ¢hopmyne

Ae*=e’ —e;=AH", (24)
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AP, AP
e e;=——d 0, e'=——m-=
H,0, © H,0,
_H1Q1_Q1(H1 AH) AH
H,0, E

13 dopmynsl (24) u puc. 7 BUIHO, YTO MaKCH-
ManbHast 3 GEKTUBHOCTD CTA0MNIN3AIMY IOJAYH CKO-
POCTHI0 HacoCa OTPAHWYMBAETCH BEIMYMHOM MPOTH-
BOJIABJICHKS, TO ECTh

Ae*

max

.
=1-AH, 25

Takum 06pa3oM, pu paboTe Hacoca Ha ceTh 6e3
npoTHBONaBieHNA 3hheKTHBHOCTD CTa0MIM3anuu
MOJaYM B CETH CKOPOCThIO HAcOCa OTpaHMYUBaercs
JIMIIB YCTOWYMBOCTHIO paboThl Hacoca B 06IacTu €ro
MaJIbiX IOAaY.

B 3aBUCHMOCTM OT Ha3HAYEHMU BBIIENSAIOT HACOC-
HblE CTAHIMH X035 ACTBEHHO-ITUTHEROTO BOJIOCHA0KE-
HUS HACEJIEHHBIX IYHKTOB ¥ MPOMBINIJICHHBIX IIPEM-
[IPUATHIA, KaHATM3aLOHHBIE, CUCTEM TEIUIOCHAOXKe-
Husl, npeHaxHble, Crocod 00 beAMHEHNs HACOCOB B pa-
604ne rpynsl DOAPa3AenAeTCa Ha CUCTEMBI C MHIM-
BUAyaNnbHOU paboTOi HAacOCOB, KOTOPBINA XapaKTepeH
IUIsT 0OBEKTOB C HE3HAYUTEIIBHBIMM MOIIHOCTSIMU Ha-
€OocOB (peHaXHbIE CTAHIUHU ), U CUCTEMBI C COBMECT-
HoIt paGoroit HacocoB. TpebyeMble TEXHOMOTUIECKHE
XapaKTEPUCTHKHU 00eCIIedUBAIOTCA IIPH [IOMOIIM f1a-
PAJIENEHOTO, MOCJIENOBATENBHOrO ¥ KOMGHHUPOBAH-
HOIO COEeJMHEHHsT HaCOCHBIX arperaroB. Kak mpaBu-
JI0, IPUMEHSAIOT apaJIeNIbHOE COCAMHEHNE HACOCOB.

BaIBOIBI, NpEACTABIEIHBIE BbIIIE, MOIYT OBITH
06001eHs! ¥ 1ig Toro cirydas. Hanmpumep, perynu-
pOBaHHE NOAAYN M3MEHEHUEM JaCTOThI BPALEHUS O~
HOBPEMEHHO JIByX HACOCOB HO CBOMM IIOKa3aTeNsM
PAaBHOIICHHO PEryJIMPOBaHUIO CKOPOCTH 3KBUBAJIECHT-
HOT'O Hacoca IpM ero paboTe ¢ CYMMapHO# IIpOM3BO-
TUTENBHOCTBIO IBYX HacocoB. OFHAKO TaKOe peryim-
pOBaHHKe He BCETna Liejiecoobpa3Ho.

PaccMorpuM mapaniensHyo paboTy ABYX Haco-
coB. ITpON3BOAUTENHHOCTh TAKOM HAaCOCHOM CTaHIY
OyeT ONpefenaThcd CyMMOM IPOU3BORUTENLHOCTER
3THX HACOCOB (B OTHOCUTEINILHbIX BETMIMHAX)

* % *

Q"=0}+0};. (26)
rge Q*=Q/Q1 s Q;=Q1/Q1 ’ Q;I=QII/Q1 » Q1 -
CyMMapHasi HOMUHaJIbHasi NPOU3BOAMUTENLHOCTE AIBYX
HaCOCOB. '

ITycte OTHOCHTENBHBIA AMANa30H PEryIHpOBa-
HUsI HONAYM HACOCHOH CTaHNMM, BKIIOYAIOILEH NBa
HmapauleJibHO  paloTaloIMX Hacoca, COCTaBISAET
AQ*=AQ/Q,.

OnHOBpeMEHHOE CKOPOCTHOE PETyJIMPOBaHUE NO-
Ja4M JBYX HaCOCOB HpeAyCMaTpHBAET HAU4YUE ABYX
pEryJIMpyeMBbIX 3JIEKTPOIIPHUBOROB HACOCOB, YTO ABILSA-
€TcA OPOrOCTOALIMM BapMaHTOM pelleHuA mpodie-
MBI peryjidposaHus mogadu. IlosTroMy NpHMHHMAaeM
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BapMaHT PEryIMpoOBaHUs OOHMM HacocoM (Hacoc II).
Torna v
%* * %* *
l—AQ =Q1’y+ (QII,y—AQ ) s (27)
I7ie Q;’,y, Q;I,y — HOMUHaIbHBIE (YCTaHOBJIEHHBLIE)
MPOU3BOLUTENBHOCTH HACOCOB.

B COOTBETCTBUM C NAHHBIMU BbIIE PEKOMEH/A-
IUASMU IPH OCTOAHCTBE HAIIOPa B TUAPOCUCTEME Clle-
AYET, BULUMO, BbIGHpaTh MakKCMMANbLHBIA OUaNa3oH
PEryJIMpOBaHMS BTOPOTO HACOCA B IIpefieiax X0 A OT ero
HOMHMHAJILHOM  MPOM3BOAUTENBHOCTH, TO  €CTh

AQ:MX=/1Q;I v Torma Hpy 3aIaHHOM JHala30He pery-
)

JIMPOBaHUA IPOM3BOANTENLHOCTH HACOCHOM CTAaHIIMH
AQ" HyXHO BBIOMpATh HACOC C PETYIMPOBAHMUEM CKO-
POCTH HAa TPOU3BOAUTEILHOCTD

0}, ,=AQ"/A. (28)

I,
HpOI/IBBOJIPlTCJILHOCTB IIEPBOr'0 HacoCa OIpEne-
JIUTCA U3 BBIPAKCHUSA

Q;J=1—AQ* /A.

(29)

K npumepy, eci JUana3oH PErylIMpOBaHUs I10-
Ra4d B TUAPOCETH IIPH ITOCTOSIHCTBE aBIEeHU COCTAB-
nseT Bcero 1o 10% ot monHO# Npou3BOAUTENBHOCTH,
C TOYKM 3PEHMS SKOHOMUHU 3JIEKTPOSHEPTUH ¥ Kallu-
TIbHBIX 33TPAT HET HEOOXONMMOCTHM HCIIOIL30BaTh
OJMH HACOC C PETYIHUPYEMOIA CKOPOCTHIO, TaK KaK KO-
HOMHUSI 3JIEKTPOSHEPTHM € TOMOIIbLI0 CKOPOCTHOrO
croco0a peryiupoBaHus ONaYy M0 CPAaBHEHMIO C pe-
ryJIMpOBaHMEM MONAYM C IIOMOIIBIO 33/IBMKKHU Oyaer
cocTaBisiTh Beero fo 1,5% (puc. 3).

Llenecoobpa3Ho BBIATH HA MAKCUMAIBHYIO KO-
HOMMIO 3Hepruu 3,7% IIyTeM HCHONb30BAHUS NBYX
HACOCOB, OfIMH U3 KOTOPBIX SBASAETCA PEryIMpyeMbIM
10 ckopocTH. IIpy 3TOM peryaMpyeMblii 10 CKOPOCTH
HacoC HOJDKEH MMeTh MaKCMMAJIbHOE PEryJIMpOBaHUE
MoAa4YU AQ;"MX B npenenax a0 40...50% ot cBoeit HoMuU-

HaNbHOI nponssonuTensHocTu (A=0,4..0,5) (puc. 3).
B sTOM Ciydae IpOM3BOIUTENHLHOCTD PETYIUPYEMOTO
0O CKOpOCTH Hacoca cocTaBuT 20..25 % or obmieit
NPOM3BOTUTEILHOCTY U, COOTBETCTBEHHO, HEPETYJIHU-
pYeMbIii HacoC JOJDKEH ObITh BbIOpaH Ha IIPOM3BO-
auTensHOCTD 75..80 %.

HanHbie pacCY)XIeHMs MOXHO pPaclpOCTPaHUTh
Ha CJIy4aii, Koraa HofJepXaHus NOCTOAHCTBA Hallopa
B cerm He TpedyeTcs. IIpu 3TOM MakCUMMalbHOE pe-
IYIIMPOBaHME TIOJAaYH B PEryAMPYEMOM HacoCe HOJDK~
HO COCTaBIATHL 35..42 % OT €ro HOMHUHAJIBLHOM IIpo-
U3BOOUTENbHOCTH (puc. 5). CHenyer Takke UMETh B
BUIY YBEXMYEHUE TPOTUBOJABIEHUA B HEpErynu-
PYEMOM HAcoCe Ha BEJIMIUHY Pa3HHUIBI MEXAY €ro
CHIDKEHHBIM HallOpOM BCJICICTBME YMEHBHICHUSA CKO-
POCTH ¥ HAIOPOM HEPEryJIMPYEMOT0 Hacoca.

74 3aKk0HA pPEryIypoOBaHUA Hc=var, Qc=const

HeT HeoOXOOMMOCTH MCIIONB30BaTh HACOCHBIE CTaH-
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IIM ¢ HECKOJIbKMMM ycTaHOBKaMM. Heobxomumo BbI-
OupaTh ONUH HACOCHBIN arperar ¢ peryJMpyeMbIM I10
CKOPOCTY PUBOJOM.

Brieopsr. ITpuBenesHble HccIeN0BaHNA TO3BOJIA-
IOT CHIeNIaTh HECKOJIBKO OOIIUX PEKOMEHAALHIL 110 BbI~
00py paIMOHANBLHOTO CITOCO0a PErYIIMPOBAaHS POV3-
BORMUTEIIFHOCTH HACOCA.

1. Teopermdecku MaKcuMaibHas 3¢deKTus-
HOCTH C TOYKHA 3PEHUS SKOHOMHUM MOIIHOCTH, PacXo-
myeMO#l Ha peryJMpoBaHME IOAAYM IIyTEM pery-
JIMPOBAHMSA CKOPOCTH HACOCA, IO CPABHEHUIO C Pery-
JIMPOBAHMEM IOJAYY 33/{BVKKOIH HaXOAMTCSA B IpeLe-
nax 4 % npu mopjepXXKaHUM IIOCTOSHCTBA Hamopa B
rugpocucTeMe 1 nopsifika 40 % Ges nopmepkaHus oC-
TOSTHCTBA HaIopa.

2. PerynvpoBaHMe OJa4¥M OGHOFO Hacoca AOIDKHO
HaxopuThcsi B AuanasoHe (5—10)%..(40—50)% or
€r0 HOMUHAIBHOM IIPOU3BOAUTENILHOCTH.

3. KonuyecTBo 3HEPrUH, KOTOPYIO MOXHO C3KO-
HOMUTS IIYTEM IIPUMEHEHUS PErYIMPYyEeMOro IPUBoJia
HAaCOCOB, OIPEeNsAeTcs SKBUBANIEHTHBIM 32 LUK pa-
GOThI {aIa30HOM PETYIMPOBAHMsA OAAa4M. ITOT iUa-
[a30H MOXHO MOJYYUTh IyTeM aHAJIN3a F’UCTOTPAMM
pacxoqa *KUJIKOCTH B CETH 32 MPUHATHIA K paboThI
W BRIYUCJIEHUSA SKBUBAJIEHTHOI'O PaCX0fa 32 3TOT IUKIL

4. He cnenyer yBIE€KaTbCs YCTAHOBKOM pETynu-

'PYEMBIX 3JIEKTPOIIPHBOAOB HAa MaruCTpaJbHBIX TPY-

GonpoBogax v rUAPOCETSX, TE MOAKEPKUBAETCS MOC-
TOSIHCTBO HAIOpa WJIM HEBBLICOKMII AMANa30H pery-
JIMPOBaHUA TONA4Y¥. IKOHOMUS MOIIHOCTH HPH CKO-

'POCTHOM PErYJIMPOBAHUM IOAAYH B JIY4IIEM CIIydae

COCTaBJISIET HECKOJNIBKO HPOLEHTOB MO CPAaBHEHHIO C
PETYIIMPOBAHUEM C IIOMOIIBIO 3a{BHKKH.

5. PaboTy HaCOCHBIX CTAaHIMI ClefyeT Opraiu3o-
BBIBaTh TaKUM 00pa3oM, 4TOOBI KaXAbIi Hacoc pabo-
TaJl ¢ MAaKCMMaJbHO Bo3MOXHBIM KIIJI nnpu 3aiaHHOM
JOMAIIa30HE pPEryIuMpoBaHUst Hamopa. PanpoHanbHBEIM
BapUaHTOM MOXET OBITh UCIIOIL30BAHUE ONHOTrO (He-
CKOJIBKHMX) HEPETYIMPYEMBIX HACOCOB M OJTHOTO PETY-
JIMPYEMOr0 II0 CKOpPOCTU. PerynupyeMsblili HacoC BbI-
6upaeTcs 10 JUaNa30Hy PeryIupoOBaHys OJa4u B CO-
OTBETCTBHUH C IIPMBEICHHBIMMU BbILIIE PEKOMEHIAAMHU.

6. HaubGosee 1enecooOpa3HbIM ¢ TOYKH 3pCHUS
3¢ (heKTUBHONH 3KOHOMHUU IIEKTPOIHEPTUY SIBIACTCA
IpUMEHEHUE PETYIUPYEMBIX II0 CKOPOCTH MPUBOXOB
HACOCHBIX arperaToB s MOAAEPKAaHUS NOCTOSHCTBA
IOJa4¥ B CETH.
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