AHHOTAIUA

B wmarucrtepckoil aMccepTalMyd  pacCMOTPEHbl KOHCTPYKUMSA, IPUHLHII
paboThl, SHEPreTHYECKHe COOTHOILIEHHS B CHJIOBOM KaHajie, a TaKXe CIOCOObI
pEeryJlupoBaHUsT  MPOU3BOJUTENBHOCTH  pabOThl  IIEHTPOOEKHBIX  HACOCHBIX
arperatoB. [IpuBeeHO YKOHOMUYECKOE U TEXHUYECKOE 0OOCHOBAHHE MPUMEHEHHUS
YaCTOTHO-PETYJIMPYEMOr0 3JEKTPONPUBOJA JJIsl YIOpPaBICHHUS LEHTPOOEKHBIM
HacocoM. JlaHO TIONHOE TEXHUYECKOE OINUCAHUE CTEHJA [JIsl HCCIIEIOBAHUS
HaCOCHOI'O arperara.

HccnenoBanbl 3HEPreTUYECKUE XApPAaKTEPUCTUKA PA3OMKHYTOW CHCTEMBI
AIEKTPONPUBOAA HaCOCHOTI'O arperara npu pEryJIMpoOBaHUU ero
MIPOU3BOJIUTEIIBHOCTH B PEKUMAaX JAPOCCEIUPOBAHUS U YACTOTHOTO PETYINPOBAHUSI.
[Tpoussenen pacuer KIIJ[ meHTpoOEKHOTO Hacoca Ppa3IUYHBIMH CIOCOOaAMU U
anmmpokcumarust KITJI mentpoOexxHoro Hacoca B mporpammHou cpeme MathCad.
PaccuntaHa 3>KOHOMMS 3JEKTPO3HEPTrMM M BOJbl INPU BHEAPEHUM YaCTOTHO-
perynupyeMoro snektpornpuBoja. [IpousBenena uneHTUGUKALNA HEHTPOOESKHOTO
Hacoca Kak Harpy3Ku 3JIEKTPOIPUBO/A.

B nporpammuoii cpene MATLAB pa3paGoTana u uccienoBaHa BUPTyalbHas
MMUTAUMOHHAs MOJI€JIb HACOCHOW YCTAaHOBKM MCCIIEIOBATENbCKOIO CTEHAA IpPHU
JPOCCETUPOBAHUM U U3MEHEHUHU YacCTOThl BpallleHus paboudero kojieca. B nmponecce
MOJEIUPOBAHUS  MPOU3BEAEH  pacyeT  MapaMeTpoB  CXEMbl  3aMEIICHUS
ACUHXPOHHOTO JIBUTaTeNsl LIEHTPOOEKHOTO Hacoca M Kod(ppuIueHTa MOIyJALUU
npeoOpa3oBaress 4acToThl. JlaHO onucaHue OCHOBHBIX 3JIEMEHTOB, UCIOJIb3yEMbIX
npu MmoaenrpoBanu B MATLAB.

AHAIUTUYECKHE BBIBOABI U PE3YJIbTAThl MAaTEMAaTHYECKOTO MOAEIUPOBAHUS
COTIOCTABJICHBI C AKCIEPUMEHTAIbHBIMU JAaHHBIMU, MOJYYEHHBIMH Ha (PU3UYECKOM
MOJIEJIY, U NOATBEPANIH UX aJI€KBATHOCTb.



AHaaTna

Maructpiik auccepranusga OpTalaH TEMKIill COPFBl  arperarTapblHbIH
KYPBUIBICTaphl, XYMBIC JKacay NpPHHIUII, KYIITIK KaHAJJBIH SHEPreTUKAaJBIK
KaThIHACTAphl JKOHE OHIMJIUTIKTI PETTEY KOJIJIAPBIHBIH OJICTEPl KapacThIPHUIFaH.
OpTagan TEMNKIIl COpFhUTIAP/IbI OacCKapy YIIIH >KUITIKTI PETTENETIH AJIEKTP KETEr1H
KOJIJIaHYIbIH SKOHOMMKAJIBIK KOHE TEXHUKAIBIK Talaaynapbl KenTipiireH. Coprbl
arperatbiH 3epTTEY/I1H TEXHUKAIBIK KOPCETKIIITEPl TOJMBIKTal OepisireH.

Jlpoccenpaey KoHE KHUUIIKTI PeTTey peXUMAEPIHACTI COPFbl arperaThIHbIH
OHIMJIUTIITIH peTTey OapbICHIHAAFbI AJEKTP JKETETriHIH TYHWBIKTaIMaraH >XYHeCiHiH
SHEPreTHKANBIK CUMaTTamanapbl 3eprrenred. OpTagaH Tenkim coprblHbIH [TOK-1
Typai opicrepmen ecenrenin, MathCad Garnapnamaceinna [1OK-iH xybikTay MoH1
aHbIKTanFaH. JKHUUIIKTI - PETTENETIH 3JIEKTP >KETEriH 1CKe KOCY OapbICHIHAAFBI
AJIEKTP SHEPTHUSACH MEH CYJbIH THIMILIIT aHbIKTanFaH. OpTajaaH TENKIIl COPFBIHBIH
AJIEKTP KETET1HIH KYKTeMe €KCH/IIT1 aHBIKTAJIBIM, TJICTICHTeH.

CopfFBIHBIH 3€pTXaHAIBIK KOHIBIPFBICHIHIA KYMBICIIBI TOHTEICKTIH aiHaIy
JKUUIITIH ©3repTy )KoHEe Japoccenbiaey ke3inueri kyiii MATLAB Garmapinamachinia
KYPBUIBITI, BUPTYaIIbl MOJeNi 3epTTenai. Monenney OapbIChiHIa OpTafaH TETKill
COPFBICBIHBIH ACUHXPOH/BI KO3FAJITKBIIIBIHBIH OPBIH 0acy cyJI0achIHBIH MOHIEPI
YKOHE JKUUTIKTI TYPACHAIPTImTIH Moy sius kodddunuenti ecentenredH. MATLAB
OarmapiaMacblHAa MOJENJEY KEe31HJErl HEeri3ri 3JEMEHTTEPAIH CHIaTTaMajapsbl
OepinreH.

MartemaTtukanblk Mojenney OapbIChlHAA ajblHFAaH MOHIEp, 3€pTTey
OapbICBIHAAFBl  MOHAEPMEH CaNBICTHIPBUIBIN, AHAIUTUKAIBIK KOPBI  OJIApJIbIH
TYPaJTbUIBIFBI TOJICTIICHT CH.



Annotation

In the master's thesis the design,operation principle, power ratios in the power
channel and also ways of regulating of productivity of centrifugal pump units are
considered. The economic and technical justification for using a Variable Frequency
Drive (VFD) for controlling a centrifugal pump is given.The complete technical
description of the stand for the research of the pump unit is given.

The power characteristics of the opened system of the electric drive of the
pump unit at regulation of its productivity in the modes of throttling and frequency
regulation are researched.The calculation of the efficiency of a centrifugal pump in
different ways and the approximation of the efficiency of a centrifugal pump in the
MathCad software are made. The economy of electric power and water is calculated
at the introduction of a Variable Frequency Drive (VFD).The identification of the
centrifugal pump as the load of the electric drive is made.

In the MATLAB software a virtual simulation model of the pump unit of a
research stand was developed and researched with throttling and changing the
rotational speed of the impeller.In the modeling process, the parameters of the
replacement circuit of an asynchronous motor of a centrifugal pump and the
modulation factor of a frequency converter are calculated.The description of the
main elements used in modeling in MATLAB software is given.

Analytical conclusions and results of mathematical modeling are compared

with the experimental data obtained on the physical model and confirmed their
adequacy.



