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AOCIIKEHHSI EJEKTPOMATHITHOI'O NPOLECY
B EJIEKTPUYHIN MOJAEJII IECTUJIOMMATEBOI'O BIJIHEHTPOBOI'O HACOCA

OcywecmeneHo cpasHenue pesyibmamos meopemuyeckux Uccie008aHull 21eKmpoMaAcHUMHbIX
NPOUECco8 8 PA3HBIX PENCUMAX padombl IJIEKMPUYECKOl MOOenu UWeCmUIONACMHO20 YeHmMPOOeHCHO20
Hacoca ¢ pesyibmamamy MoOeIuposanus mex dce PericuMos 8 naKeme CXeMOmMeXHUYHO20 MOOEIUPOBAHUs.
INEKMPUHECKUX U DJIEeKMPOHHLIX CXeM U 8 NaKeme NpPOSPAMMHO20 obecneverus Ojisi MOOEIUPOBAHUs
euopasnuveckux npoyeccog. Coeran 61600 OMHOCUMENLHO A0EKBAMHOCMU JNeKMPUIecKko20 cnocoda
MOOENUPOBAHUsL PAOOUUX NPOYECCO8 YEHMPODEIHCHBIX Hacocos.bion. 2, mabn. 1, puc. 3.

Knrouegwle cnosa: nacoc, mooenn, GbINPAMIECHHOE HANPSICEHUE, HANOD, AOEKEAMHOCHIb.

30iticheno nopisHAHHA pe3yIbmamie meopemuyHux O00CAIONCeHb eleKMPOMASHIMHUX Npoyecie y
PI3HUX  pedxcumax pobomu  eleKmpuyHit.  Mooeni wecmuionamegoz2o 8ioyeHmpo8o2o0 Hacoca 3
Pe3YIbIMaAmamu MOOEO8ANHS MUX Jce PENHCUMIE Y NAKemi CXeMOMEXHIYHO20 MOOeNI08ANHS eeKMPUYHUX |
EeKMPOHHUX CXeM Md ) NaKemi NpocpamHo20 3dbe3neyeHHs Ol MOOeN08aHHs 2i0pAsIiuHUX Npoyecis.
3pobneno 6UCHOBOK 00O AOEKBAMHOCII eNeKMPUUHO2O CHOCOOY MOOEN08aHHs pPoOOUUX npoyecie
sioyenmposux Hacocie.bion. 2, Tabxn. 1, puc. 3.

Knrouosi cnosa: nacoc, modens, sunpsamiera Hanpyaa, Hanip, a0eK8amHicme.

Beryn

BuxopucranHs s aHanizy poOOYOro IMpolecy BiALIEHTPOBOTO HAcoca HOro eNEKTPHUYHOI Mojesi
JIOTIOBHIOE TPAAMINIHI METOOM MOCHIMKEHb 1 IO3BOJIIE 3aCTOCOBYBATH MPHHITUIN TiAPOCICKTPHIHOT
aHayorii  MpW  JIOCHI/PKCHHI  MPOOJIEMH  y3rO/PKEHOCTI  XapaKTePUCTUKA HACOCHOTO — arperaty 3
XapaKTepUCTUKAMH TiJpaBIivyHOI MEPEKi Ta TEXHOJIOTIYHOTO CIOKHUBAYA.

BrmuB pesynbraTiB 3a3Hau€HHX JOCIHIJKCHb Ha OOTPYHTYBaHHS JOLUIBHOCTI IPOBEIEHHS
MojepHizamii Ta QopMyBaHHS BapTOCTI JKUTTEBOTO ITMKIY HACOCHOTO OOJIAMHAHHS ITiATBEPIKYE
aKTyalIbHICTh TEMH JIOCIIiJ)KCHb.

Merta podoru. [loBecTH ajeKBaTHICTh TiAPaBIIYHUX MPOLECIB Yy BIiALEHTPOBOMY  Hacoci Ta
€JICKTPOMArHiTHUX TPOIIECIB Y HOro CJICKTPUYHUHA MOJENi dYepe3 aHaji3 eIeKTPOMAarHiTHUX IPOIECiB B
ocranHii. [liqTBepIUTH OTPUMaHMIA PE3yJIbTAT CTOCOBHO HacocHoro arperary /1 2000-100.

3mMicT poboTn
Ha puc. 1 HaBeaeHa cxema enekTpudHol Moneni BiamerTpoBoro Hacoca Jl 2000-100, sxwuit €
MIPUCTPOEM 3 OJJTHO3ABUTKOBUM CHIpaIbHUM BiJIBOIOM, poOOU€E KOJIECO SKOTO MA€ IIICTh JIOTATeH.
e, =FE sin(9+7/3);
e, =E sinY;
e, =E, sin(8-r/3);
e,=E, sin($-2x/3);
s =FE sin($-r7);
e, =E sin($—4rx/3).

e
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Puc. 1.

CxeMa MiCTUTb IIIiCTh NapajieabHuX BiTOK, EPC siKkMx MaroTh OIHAKOBY aMILTITYAy Ta YaCTOTY 1 3CyHEHi
OJTHA BiJJHOCHO OJTHOI Ha IIIOCTY YaCTHHY Tepiomy, IO y JOCTIHKEHHI BiToOpakeHO HACTYITHUM YHUHOM:

& = @t - 3MiHHA, B AKi BAKOHYIOTHCS PO3PAXYHKH.

BignoBigHo 1m0 cmocoOy ENeKTPUYHOTO0 MOJCSITIOBAHHS BIMIEHTPOBUX HacociB [1] Ta pamime
MPOBEICHUX JOCIIUKeHb [2], CTpyM HABAaHTaXKeHHs [; (BUIPAMICHHH CTpPyM) MOZeNi Ha Mepromy
inTepBam yacy 0< 3<y:

Ry Ry +2Ry) g

by =\BE, sin(@47/2-¢)/ Z'+Be ¥

ne 7'=\QR,+R +2R)+x'; ¢ =arcig(x,/ (2R, +R.+2R,); R/ =2R, +R.+2R,

VY HaBeneHux Bupaszax R, - omip HaBaHTaXXeHHs, R, - omip, 1[0 MOJENIOE OmMip MIXKJIOMATEBOTO
KaHalmy Hacoca, Ry - omip, skwil Mojmemoe BTpaTH €HEpTii y BiABOML, X, - IHIYKTHBHUH OMIp KOHTYpPY
KOMYTaIlii, B - ctana iHTerpyBaHHsI.

Ha ngpyromy inTepBami 4vacy y<4<zx/3 BUIPAMIECHUH CTpyM MOZAENI 3alHUIIETbCS Tak:

R
—(9-7)

oy = B, sin(9+7/3=0)/ Z+ e ™, Ae Z= (R, +R +R) +x5 p=arcig(x,/ (R, +R +R,)-

BinnoBinHO 10 BUKJIAIEHOTO, BUPa3d MUTTEBOTO 3HAUYEHHS BUIIPSIMIICHOI HAIIPYTH HA MEPIIOMY Ta
JIpyroMy iHTepBajiax, BiJMOBIIHO, € TAKUMHU:

w,0,=~BE, sin($+7/2)/2-R.E, (1-cosd)/2x,,

Loy

Uy = E, sin($+7/3)=(R. +R)Ae " —(R.+R)E,sin(3+7/3-¢p)/Z.

Po3paxyHOK 3a IIMMH CHiBBiJHOIICHHSIMH KPHBOI BHUIMPSIMICHOT HAMPYTH EICKTPHUYHOI MOJeNi
BinmenTposoro Hacoca JI 2000-100 3 po6ounm koiecom O 850 MM y peKUMi HOMIHAJTLHOTO HaBAaHTAKCHHS
3BEICHO y TAOIHITIO.

Taonuus
MHuTTeBE 3HAYCHHS BUIIPSIMIICHOT HATIPYTH €JICKTPUYHOT MOJIEI
9 0 50 110% [ 15% (20 [25° [31.2 |35° [40” | 45° | 50° |55° |60

ug,(By | 115 | 114 | 113 | 110 | 106 | 102 |95 114 | 113 | 110 | 106 102 | 95

PesynbraTtu MoJentoBaHHS peXUMY HOMIHAJIBHOTO HaBaHTaKeHHsS y maketi MicroCap 9.0 HaBeneHO
Ha puc. 2. Sk 06aynMo, pe3yabTaTH AaHATITHYHOTO PO3PAXYHKY 1 CXEMOTEXHIYHOTO MOJICITIOBAHHSI
30iraroThCs.

Ha puc. 3. HaBeneni kpuBi BuxijHoro Hanopy Hacoca J[ 2000-100, orpumaHni py MOJIEIIOBAaHHI TOTO
CaMoro pexuMy poOOTH, 3[[IHCHEHOMY 3a OIMOMOrow mporpamuoro 3adesnedenns ANSYS CFX 11.0, sxi
TAKOXX CBIJUaTh MPO aJCKBATHICTh CIEKTPUYHOTO CIIOCOOY MOJICIIOBaHHSI poOodYoro mporecy
BiJIIICHTPOBOT'O HACOCA.
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Puc. 2. Puc. 3.

BucnoBok

HaBenmeni y po0Oori pe3yiabTaTH 1 pe3yJbTaTH IHIIMX JOCHIDKEHb 3a 3a3HAYCHOI TEMH
HiATBEPKYIOTh JOUUIBHICTD Ta aACKBaTHICTh EJIEKTPUUYHOTO CIOCOOY MOJENIOBaHHS pOOOUYMX MPOIECiB
BiJIIIEHTPOBUX HACOCIB.
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STUDY OF ELECTROMAGNETIC PROCESSES IN ELECTRIC MODELS OF
CENTRIFUGAL PUMPS WITH SIX BLADES

V.S. Boiko
National Technical University of Ukraine “Kyiv Polytechnic Institute”
M.IL.Sotnyk
Sumy State University

The comparison of the results of theoretical studies of electromagnetic processes in different modes
of electrical model of centrifugal pump with six blades with simulation results of the same modes in software
package of technical modeling complex electrical and electronic circuits and in software package for
modeling hydraulic processes was made. Conclusion on the adequacy of electrical modeling of workflow of
centrifugal pumps was done.
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