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AHHOTauuUs. /[ TJIABHOTO PEryJMpOBaHMsS HAMOPHOM XapaKTEPUCTHUKHA HACOCA B
YCIIOBUSAX HEOOXOIUMOCTH TIOJACPKAHHS 33aJaHHOTO JABJICHUS CETH BOJOCHAOKEHUS
MIOBCEMECTHO NPUMEHSIOTCS TMpeoOpazoBaTeny 4acTOThl. Jjii 00OCHOBaHMS >KOHOMHYECKON
3G (}EKTUBHOCTH BHEAPEHUS YaCTOTHOTO-IJICKTPONPHBOJA Ha IICHTPOOSKHBIE HACOCHI B
MPEIIPOCKTHBIX PacdyéTax M DHEPTeTUUYCCKUX OOCIICTOBAHMIX HCIIOIB3YIOT (HOPMYITY MOI00MS
HAcocoB 0€3 yueTa 0COOEHHOCTEN AKCIUTyaTalluy U THIPaBIUYECKUX I1apaMETPOB CETH.

ABTOpBI CTaThbWl TIOKAa3bIBAIOT, 4YTO MPHUMEHseMas Ui OIEHKH d(PPeKTUBHOCTH
KyOHWueckass 3aBHCHMOCTh HM3MEHEHHUS MOIIHOCTH TPU PETyJUPOBAHUU YACTOTHI SBIISCTCS
YaCTHBIM CIIy4a€M, B KOTOPOM HE€ YYMTBHIBACTCS CTATUYECKas COCTABJISIONIAS BOJOIPOBOJIHOMN
cetu. B craTebe NpUBOAMTCS aHaIW3 CTENEHU BIIMSHUS T€OMETPUYECKOTO YPOBHS OTMETOK
BOJIONIPOBO/IA HAa YACTOTHYIO XapaKTEPUCTUKY MOIIHOCTH MOTPeOIEHUsI Hacoca.

KuioueBble ¢j10Ba: HACOCHBINM arperar, akTUBHAs MOITHOCTh MOTPEOIEHUs, CTaTUYECKast

XapaKTCPHUCTHUKA CCTHU, HAITIOpHAA XapaKTCPHUCTHKA HACOCa.
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Abstract. For smooth regulation of the pressure characteristic of the pump in the
conditions of the need to maintain the set pressure of the water supply network, frequency
converters are widely used. To justify the economic efficiency of introducing a frequency-
electric drive to centrifugal pumps, in pre-project calculations and energy surveys, the pump
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similarity formula is used without taking into account the operation features and hydraulic
parameters of the network.

The authors of the article show that the cubic dependence of power change during
frequency control used to evaluate the efficiency is a special case in which the static component
of the water supply network is not taken into account. The article provides an analysis of the
degree of influence of the geometric level of water pipe marks on the frequency response of the
power consumption of the pump.

Keywords: pumping unit, active power consumption, static characteristic of the network,
pressure characteristic of the pump.

Jist  ucciaemoBaHWs — DKOHOMHYECKOTO — d(dexkra  MOMHOCTH  OT
pEerylMpoBaHUs  CKOPOCTH  BpalleHHss paboyero Kojeca 3JIEKTpoHacoca
MOJIB3YIOTCS ypaBHEHUEM nojobus [1, 2, 3, 5]:
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N ®
_1{_1), M
N, ®,
rie  N;, N, — ™MomHocTh Hacoca B 1-M u 2-M pexume padOThI

COOTBETCTBEHHO, BT; ®;, ®, — CKOpOCTh BpallleHUsI poTOopa B 1-M U 2-M pexume

pabOoThI COOTBETCTBEHHO, C .

PaccMoTpuM ycioBue, mpu KOTOPOM CTETIEHHOM MMOKa3aTelh COOTHOIICHUS
MotHocTer B hopmyine (1) sBnsercs kyoudeckum. J{iist 370ro HE0OXOAUMO
o0paTuThCs K KilacCu4ecKoi (popMyrie pacuera MOIIHOCTH Hacoca [1, 4, 5]:
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M’/c; H — nHamop Hacoca, M; m, — KIIJl Hacoca, oTH.en; § — yCKOpeHHE

CBOOOTHOTO Ta/ICHHSI.
[Ipoananusupyem ypasHenue (2) npexacrasuB momnHocth kak N = f (o).

Jlst 3TOr0 BBIpA3UM (PAKTUYECKUN pAcXO0J, HANOp Yepe3 4acToTy BpaieHus [1, 2,
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B ¢dopmynax (3) mpousseseM 3aMeHy MepeMeHHbIX ®/®, . Ha o, . Torxa,

myTeM ToJcTaHOBKH B (opmyny (2) ypaBHenwit (3), (4) ¢ yu€roM BBeaEHHOU
3aMeHbl ®, ¥ npuHsiB H =0 nomyqnm:
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[Ipu cTaTMuecKOM MOMEHTE HE PAaBHOM HYII IpeoOpa3oBaHuE IO BHIA

dbopmynbl (5) rpoMo3ako u HeyaoOHO. [losToMy mpencTaBUM MOUTHOCTh Kak
(GYHKIMIO JBYX NEPEMEHHBIX, 3aBUCAUlyl0 OT o, u orTHowenusiH /H, .C

nomoinpto CKM MathCad rpaduueckn n300pa3vM MOJydeHHBIC PE3yJIbTaThl,
3a/1aBasACh  PA3NIMYHBIMM  3HAYCHUSIMHU H./H b n300pa3uM  CEMEUCTBO

XapaKTEPUCTUK (pUCYHOK 1):
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O1eHKa BIMSHUS CTENIEHU U3MEHEHUSI MOIIIHOCTHU MTPU YaCTOTHOM PETYJIUPOBAHUU ISt
Pa3IMYHBIX COOTHOIIEHUH H_/H o

1-H,/H,=0;2— H,/H,=032;3— H,/H, =048;4— H /H, =0.64.
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