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AHHOTanMs. PaspaboTka ABUTaTe/Is-BeHTUJISTOpPA C KOPOTKO3aMKHYTHIM POTOPOM fIBJISIETCS OJHOM M3 33/jaY,
pemaeMbix OAO «Jlerncex. Llesb cTaTbU — pa3paboTKa METOAUKH pacyeTa JIBUTaTe/s-BeHTUIATOPA C KOPOTKO3aMKHY-
TBIM POTOPOM C 3KPaHUPOBAHHBIMH IOJIIOCAMH U Pa3paboTKa KOHCTPYKIMU TAaKOTro JBUTaTesIs, a TAKKe UCCIe0Ba-
HUS BJIUSHHUS 00MOTOYHBIX AAHHBIX IBUT'aTeJid Ha €0 XapaKTepPUCTUKH.

[Ipu pacyeTe pa3pabaTbIBAaeMOro ABUTATe s MCIOJb3YeTCs 3aKOH MOJHOTO TOKa JJIsT MarHUTHOH Lielu IpU
pacyeTe reoMeTpUU ABUraTeJid, pacdeT IapaMeTpoOB ABHUTraTeJ id, UCXOAd U3 o6me171 TeOPHUHU ACMHXPOHHBbIX ABUrATeE-
JIel, pacueT XapaKTepPUCTHK JIBUTaTeJisl, UICXO/s U3 CXeM 3aMellleHus1 ¢pa3 0OMOTOK NpHBeIeHHON MaIlMHbI U TEOPHUH
3JIJIMIITUYECKOTO 10J15l, UMEIOLLErocsi B aCHHXPOHHOM JIBUTaTeJle C 3KpaHUPOBaHHBIMH I10JII0CAMHU.

B pesysnbTaTe pacyeTa Ucc/ielyeMoro JBuraTesis NoJy4eHbl cleAylollye JaHHbIe: C yBeJIMYeHHueM Yuc/a BUT-
KOB 06MOTKH cTaTopa ¢ 1280 fo 1360 KII/l cHmkaeTcs1, KO3pPUIMEHThI MOIHOCTH YBEJINYUBAIOTCS.

W3 anasusa IMMOJIY4€HHBbIX pe3yJibTaTOB PEKOMeHAYyeTCA Bbl6paTb AJId U3TOTOBJIEHHUA ABUIraTeJib C YHUCJ/IOM
BUTKOB cTaTopa 1280.

[IpesnoxxeHHass MeTOAMKaA pacyeTa [BUraTe/I1-BeHTUIATOPA C KOPOTKO3aMKHYTbIM POTOPOM C 3KpaHHUPOBaH-
HBIMM MOJIIOCAMHU MOXKET ObITh IPpUMEHEeHa AJid pacdeTa U KOHCTPYHPOBaHUA ABUTATEId paCCMOTPEHHOI'0O THUIIA.

KiiodeBsle cj10Ba: [BUTaTe/b-BEHTUIATOP, 3IKPAaHUPOBAHHBIN N0JIIOC, paboyre XapaKTePUCTUKH.

BBeaeHue
06 beKT uccne0BaHusl — 0JHOPA3HbIA aCUHXPOHHBIN JBUraTe/b C KOPOTKO3aMKHYTBIM POTOPOM C

3KpaHUpPOBaHHbIMHU nosocaMu MomHocTbio Poyon = 70 BT, nanpsxenuem Uy oy = 220 B, ¢ cun-

XpoHHo# yactoToit Bpamenus 1 = 3000 O6/MI/IH.

[Io KOHCTPYKTMBHOMY HCIOJIHEHHUIO OOJIBIIMHCTBO aCMHXPOHHBIX JBUraTeseldl C KOPOTKO3aMKHY-
TBIM POTOPOM C 3KPaHUPOBAaHHBIMU MOJIOCAMH UMeeT 06MOTKY CTaTOpa, UMEKLIYI0 YUCJIO0 KaTylleK, paB-
HOe YUCIy NOJII0COB, KaTyLWKH HaJleBaloTCA Ha noJwca. [ co3faHusa MyCKOBOro MOMEeHTa Ha MOJIKCcax
NoMelljaeTcs BCIoMorare/jbHas 06MOTKa B BUJle KOPOTKO3aMKHYTBIX BUTKOB, OXBaThIBAOLUX YaCTH IO-
JocoB. [Ipy BK/IIOYeHUH 0OMOTKH CTaTopa B CeThb NMy/JIbCUPYIOIIUA NOTOK HAaBOAUT B KOPOTKO3aMKHYTOM
BUTKe (3KpaHe) TOK, KOTOPBIM NMpEensTCTByeT HAapaCTAaHWI0 MarHUTHOTO MOTOKA W BBI3bIBAET (a30BBIN
CABUT OTOKA B 3KPAaHMPOBAHHOM 4acTH MoJl0ca. B pesysibTaTe MOTOKU B 06€MX 4acTSX MOJIIOCOB OKa3bl-
BalOTCA CABUHYTBIMU IO (ase OTHOCUTENBHO APYT ApPYra, 4TO NPUBOAUT K 06pa3soBaHHUIO B JBUrarese
Bpala0Ierocss MarHUTHOIO MOJIA.

B paccmaTpuBaeMoi cTaTbe KOHCTPYKIMU ABUraTessl HA MarHUTONPOBO/e CTaTOpPa pacrnoJiaraeTcs
OJIHa KaTyIlKa, IpUYeM OHa pacroJiaraeTcd He Ha IOJOCaX JBUrarTeJis, a Ha cepJledHUKe cTaTopa. JCKU3
MarHuTHOMU Lieny NpUBeJieH Ha puc. 1
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Ha puc. 2 InpruBeJeH 3CKW3 YaCTH I10JII0Ca C KOPOTKO3aMKHYTbIMH BUTKaMH.

) I/_/i

231 -
_ N\

o

273 y
K3 Bumok

Puc. 2. 3ckn3 4acTH M10J1I0CA C KOPOTKO3aMKHYTBIMU BUTKaMH

Ilesibl0 KCCIe0BaHUA SABJSIOTCA pa3paboTKa MeTOAMKM pacyeTa OAHOGA3HOro JABUraTess-
BEHTUJ/IAATOPA C 3KPAaHUPOBAHHBIMH MOJIIOCAMU C MPEJJIOKEHHOW Ha pUC. 1 M1 2 MarHUTHOM CUCTEMOH, a
TakK)Xe U3ydyeHue BIUSHUSA 0OMOTOYHBIX JAHHBIX HA XapaKTepUCTUKHU JBUraTes.

Beaymuii noaxon,

C yyeToM ocobeHHOCTeH KOHCTPYKLUMHU. OCylecTBJIEeHbl pacyeTbl aKTUBHOTO U MHAYKTUBHOIO CO-
NPOTHUBJIEHUS] HAMarHM4YMBalLero KOHTYpPa, pacyeT NapaMeTpPOB KOPOTKO3aMKHYTOI'0 BUTKA, MHAYKTHUB-
HOI'0 CONPOTHBJIEHUS B3aUMOUHAYKI WU MeXAY 00MOTKOW cTaTopa MU KOPOTKO3aMKHYTbIMU BUTKOM, IIpU-
Be/leHHOe K 4YUC/Iy BUTKOB OOMOTKHM CTaTopa, pacdyeT napaMmeTpoB portopa [1, c. 397-400]. MaruuTHas
Llellb pacCYMTaHa 10 3aKOHY MOJIHOI'0 TOKA //I1 MarHUTHOM Liell B COOTBETCTBUM C pa3paboTaHHOU MeTo-
JUKOM pacueTa JJis1 JaHHON KOHCTPYKI MU MarHUTHOU cucteMmsl [1, c. 385-396].

B cOOTBeTCTBUH €O CXeMOH 3aMelleHUsl JBUraTeJssl pacCYMTaHbl NIyCKOBble U pabodyue XapaKTepu-
CTUKU [1, c. 402-403, 318-319]. PacyeTh! BBINIOJIHEHB] IPU [BYX Pa3JIMYHbIX 3HAYEHUAX BUTKOB OOMOTKHU
cratopa: 1280 u 1360.

Pe3ysibTaThl pacyeTa pabo4yux XapakKTepPUCTHUK NIpH yncie BUTKOB 1280 npuBeeHsl B TabJ1. 1

Tabauya 1
PacyeT pa604MX XapaKTepPHCTUK
n 11’ R’ Mz’ Pz’ KIJ COS; —COS P
06/MUH A Bt KI' CM Bt

2990 0,14 2,569 0,08 0 0 0,083
2850 0,67 124,8 1,305 38,2 0,306 0,847
2700 0,682 125,116 1,924 53,415 0,427 0,834
2550 0,686 124,228 2,436 63,863 0,514 0,823
2400 0,69 123,267 2,831 69,848 0,567 0,812
2250 0,695 122,22 32 73,8 0,6 0,8

Pe3y/sibTaThbl pacyeTa pabounx XapaKTEpUCTUK NPU YKcae BUTKOB 1360 npoBeseHbI B TabJ1. 2

Tabauya 2
PacyeT pa6oynux XapaKTepUCTUK
n, I]’ R’ Mz’ Pz’ KM COS (o —COS @,
06/MUH A BTt KI'* CM BTt
2990 0,14 2,569 0,08 0 0 0,083
2850 0,6 140,923 1,314 38,5 0,323 0,836
2700 0,607 139,896 1,916 53,177 0,38 0,823
2550 0,611 139,1 2,365 61,989 0,446 0,812
2400 0,614 138,272 2,725 67,326 0,486 0,802
2250 0,618 138,1 3,005 69,5 0,506 0,79
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Pe3y/ibTaThl HCC/IE0BAHUN

TakuM 06pa3oM, y ABUraTe/sI-BEHTU/ISATOPA C YUCJIOM BUTKOB 0OMOTKHU cTaTtopa 1280, u3rotosJieH-
Horo Ha AO «Jlence», NOJIy4arOTCA CleAyOLHe 3JHepreTUYecKre oKa3aTe/d B CPaBHEHUU C [iBUTaTeJIeEM C
YHCJIOM BUTKOB 06MOTKHU cTaTopa 1360: KI1/] Boiie Ha 4,8%, k03¢ PuLimeHT MOIIHOCTU HUXKe Ha 4,79%.

BbiBOABI

1. [IpaBUIBHOCTD PacyeTOB JABUraTess-BEeHTUIATOPA C 3KPAaHUPOBAHHBIMHU MOJOCAMU IO NpesJio-
>KEHHOM MeTO/UKe COBIaAaeT C IKCIepUMeHTalbHbIMU JaHHbIMHY, oay4YeHHbIMU Ha AO «Jlence» npu us-
rOTOBJIEHWU TAKOTO JBUTATeEJIS C YUCJIOM BUTKOB ctaTopa 1280.

2. PexoMeHAyeTCs IPUHATh K U3TOTOBJIEHUIO ABUTaTe/b-BEHTUJISTOP C YMCJIOM BUTKOB 0OMOTKHU
cratopa 1280.
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Investigation of the influence of winding data
on the characteristics of the induction motor-fan
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Abstract. The development of a fan motor with a squirrel-cage rotor is one of the tasks solved by JSC "Lepse".
The purpose of the article is to develop a method of calculating the fan motor with a squirrel-cage rotor with shielded
poles and to develop the design of such an engine, as well as to study the effect of the winding data of the engine on its
characteristics.

When calculating the developed engine, the law of full current for the magnetic circuit is used in the calculation
of the engine geometry, the calculation of the engine parameters, based on the general theory of asynchronous motors,
the calculation of the characteristics of the engine, based on the schemes of substitution of the phases of the windings
of the reduced machine and the theory of the elliptical field available in an asynchronous motor with shielded poles.

As a result of the calculation of the investigated engine, the following data are obtained: with an increase in the
number of turns of the stator winding from 1280 to 1360, the efficiency decreases, the power coefficients increase.

From the analysis of the results it is recommended to choose the engine for manufacturing with the number of
turns of the stator 1280.

The proposed method of calculating the fan motor with a squirrel-cage rotor with shielded poles can be used for
the calculation and design of the engine of the considered type.

Keywords: motor-fan, shielded pole, performance characteristics.
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