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Annomayus. /lana knaccughuxayus npoekmHbix OUANA30HHbIX 02PAHUYEHUL, NPUMEHAEMbIX NPU paspabomke pe-
2YIUPYEMbIX ACUHXPOHHBIX Ogueamenell. OnUcano UCnOIb3068akue OUANA30HHBIX 02PAHUYCHUIL 8 NPOSPAMME ABMOMA-
MUSUPOBAHHO20 ONMUMUZAYUOHHO20 NPOSKMUPOBAHUSL PE2YIUPYEMbIX ACUHXPOHKBIX dsueamenell. Mcnonvsosanue oua-
NA30HHBIX 02PAHUYEHUTL GNUSeM HA PE3YTbMAMbl NPOEKMHO20 CUHME3A Pe2YyIUPYemMblX ACUHXPOHHBIX dgucamelell.

Knrwouessle cnosa: pezynupyemviil ACUHXPOHHBLL 08UAMENb, ASMOMAMUIUPOSAHHOE ONMUMUZAYUOHHOE NPOEK-

mupoeaHue, npoexknirnvle ouanazommHvle ocpaHu4erusl
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DESIGN LIMITATIONS IN THE DEVELOPMENT OF
CONTROLLED INDUCTION MOTORS

Abstract. A classification of the design range of restrictions applicable to the development of controlled asynchro-
nous motors. Use a range of restrictions described in the program automated optimization design of controlled asyn-
chronous motors. Using a range of restrictions significantly affect the results of design synthesis controlled asynchro-

nous motors.
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MHNPOEKTHI OBMEXEHHS ITPHU PO3POBII PEI'YJIBOBAHUX
ACHHXPOHHUX JBUI'YHIB

Anomauin. [Jana xnacugikayis npoekmuux OianazonHux oOMedceHsb, AKI 3aCmoco8yIOmMbCs npu po3podyi pezy-
JIbOBAHUX ACUHXPOHHUX 08U2YHIE. ONucano BUKOPUCTANHA OIANA30HHUX 0OMEJICEeHb Y NPOSpami agmomMamu3o8aHo20
ONMUMI3AYIUHO20 NPOEKMYBAHHSL Pe2YIbOBAHUX ACUHXPOHHUX 08USYHI6. Bukopucmanns dianasonnux obmedcenv nomi-
MHO 6NIUBAE HA PE3YIbMAMU NPOEKMHO20 CUHMESY Pe2YlbO8AHUX ACUHXPOHHUX OBUSYHIS.

Knrwouoei cnosa: pezynvosanuii acunxpoHHUtl 08UYH, AGMOMAMU308aHe ONMUMI3ayitine NPOeKmyBanHts, NPOEKmHi

olanaszonui oomedcenns

Beenenune. lcnonp3oBaHue CEpUNHBIX ACHHXPOH-
HbIx asuratenceii (AJl) B peryaupyeMbiX 3IEKTPOMpPHBO-
Jlax HE ONTHUMAaJbHO TI0 MaccorabapHTHBIM, JHEpreTHUe-
CKUM W JpYTUM TMokaszarensMm. llostomy HeoOXomumo
MIPOEKTHPOBAHNE CIICHHAIBHBIX PETYIUPYEMBIX ACHH-
xponHbIxX apurareneii (PAJl) ¢ ymydmieHHBIMH PEryIupo-
BOYHBIMH, ITyCKOBBIMH, JWHAMWYECKHIMHU U BUOPOAKyCTH-
geckumu coiictBamu [1 — 3]. Tlpumenenne PAJI, crpo-
EKTHPOBAHHBIX C YYETOM CIEIM(UKH UX paboTHlI B ycCIO-
BusX perymupyemoro OI1 BMecTo OOLIENpPOMBINUICHHBIX
AJl, naer BO3MOXKHOCTb 3HAa4YMTEIBHO CHHU3UTH Maccy,
rabaputel n croumocts Oll, ymydmunTs ero ¢yHxmmo-
HaJIbHBIC TOKa3arenu. /{1 aBTOMaTH3MPOBAHHOTO OITH-
MU3AIMOHHOTO TPOEKTHPOBAaHMS criennaibHbeIX PAJl ¢
y4eToM ocoOeHHOCTel nx paboTsl Tpedyercs: pa3paboTka
nporpaMMHOro obecrieueHusi. B mporpammuoM obecrre-
YEHUHU CJIEAYET MPEAYCMOTPETh yI€T IPOSKTHBIX OIpaHu-
YEHUH.

© Ilerpymun B.C., [Tnorkus FO.P., EnokTaes P.H.,

Huxomaes M.B., 2014

OrpaHudeHus IpH MPOSKTHPOBAHNH IEKTPUY ECKUX
MaIlMH JICNSTCS Ha KOHCTPYKTHUBHBIC, CBSI3aHHBIC C pas-
MepaMH aKTUBHOW YaCTH, HAKJIa[bIBaeMble KOHCTPYKIHEH
U TEXHONOTWeH, W ¢yHKuMoHanbHBIC. [IpW TpoekTH-
poBarun A]Jl cepmii 4A, 4AU, AU Obun TIpUMEHEHBI
(YHKIMOHANBHBIC OTPAHUYCHUS, BEITEKAOMIE U3 TpeDo-
BaHU CTAHIAPTOB (IOIYCTHMBIC 3HAYCHHS IIyCKOBOTO H
MaKCUMaJbHOTO MOMEHTOB, ITyCKOBOT'O TOKa, TEMIIepary-
pbI 0OMOTKH) M TpeGOBaHMIT HAIEKHOCTH (CKOPOCTH Ha-
pacTaHHs TeMIepaTyphl B PEKHME KOPOTKOIO 3aMBIKa-
aus) [4, 5].

IMocranoBka 3aga4y mcciaenoBanusi. Pabora AJl B
perynupyemom OJIl Xapakrepuszyercsi CyIIECTBEHHBIMHU
OCOOCHHOCTSAIMH, KOTOpHIE W ONPENENSIOT IMpeabsBIsie-
MBIE K HHM crHequpuueckue TeXHUYECKUEe TpeOOBaHUS
[3, 6]. DT 0COGEHHOCTH CBsA3aHBI C M3MEHEHHWEM B 3a-
JAaHHBIX Mpeneiax, a 4acTo W 10 3aJaHHBIM 3aKOHaM,
3HAYCHUH YacTOTHI BPAICHUs ABUTATENS N, BEIMYUHBI U
YacTOTHl HANPSHKCHHS NMUTAHHS IBUTATENs, HATMYHEM U
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HEOOXOMMOCTBIO y4eTa BPEMEHHBIX BBICIIMX TapMOHH-
YEeCKHX COCTaBJIIIOMNX. B cuiry aToro crermgudeckuMu
SBISIIOTC MateMatudeckue moxpenn (MM) amexrpomar-
HUTHBIX, JJIEKTPOMEXAHUYECKHUX, JHEPreTHUECKUX, TEIl-
JIOBEHTWISIUOHHBIX IPOLIECCOB B YCTaHOBHBIIUXCS H
MIEPEXOAHBIX pEXUMax pabOTHl JBHTATENCH, pacuyeToB
JIOTIOJTHUTENBHBIX MAarHUTHBIX MOTEPb, MEXAHUYECKHX H
BHOpOAaKyCTHYECKUX IOKazatene. AJl B psme cucrem
perymapyemoro OIl muraercss MONMMTapMOHHYECKHM Ha-
OPsDKEHUEM C TIEpEMEHHBIMU rtapametpami [7, 8].

Ipu npoextupoBanmn PAJl ¢dyHKIMOHATEHBIE Orpa-
HUYEHUS, K KOTOPBIM OTHOCATCS MEXaHUYECKHE, TEIUIOBBIE,
JIMTHAMHYECKUE U BHOPOAKYCTHIECKUE, JOJDKHBI OBITh YII0B-
JIETBOPEHBI BO BCEM [IUATIA30HE PeryupoBanmst [3].

Orpanuuenusi, 00yCIIOBJICHHbIE TEXHUYECKUM 3a/1a-
HHUEM ¥ CTaHAAPTaMH, JTUMHTHPYIOT MakcHManbHbie (Ie-
perpes, HIyMbl, BHOPAIMH U T.II.) 1 MUHAMAJbHbIE (IIepe-
Ipy304Has CIOCOOHOCTb, BpeMs HEPEXOIHOro Ipolecca,
OpOCKM TOKOB M MOMEHTOB B TI€PEXOJHBIX IpOIeccax U
T.[I.) 3HAYCHHUE PACCMATPHUBAEMBIX ()YHKIIMOHAIBHBIX I10-
kazarenedl. LlenecooOpa3HO BBINONHUTH TMPOBEPKY yIOB-
JIETBOPEHUS TPEOOBAHMAM M OTPAaHWYEHHSM IO HECKOJIb-
KnM (pyHKIMOHAJIBHBIM TIOKa3aTelnsM. Bekrop ammuTH-
PYEMBIX TTOKa3aTesieil MOXeT OBITh MPEeICTaBICH

0 (n)
km (n)

[Lm]= BT(n) |

rae 0.(n) — meperpes oOMOTKHM cTatopa, Ky, (n) — nepe-
rpy3ouHas crocobnocts, BT (N) — xkecTkocTh MexaHH4E-

CKoOI1 XapaKTCPUCTUKHA U T.H.
Cucrema Ol"paHI/ILIeHI/Iﬁ MNpCACTaBIIACTCSL B BHU/IC

JBYX BEKTOPOB — MAaKCHMATBHO|Lyay | ¥ MummMambHO

[ Linin ] JOMYCTHMEIX 3HAYEHHIA ()YHKIMOHATBHBIX IOKA-

3ateneil. [Ipy 3TOM BO BCeM AMaa3oHE PEryJIHpPOBAHMS
YacTOT BPAIICHHUS OT Nmin K Npax JOMHKHO BBITOTHATHCS
YCIIOBUE

[ Lmax J > [LO], > [Liin ],

rie k=1,2,... m, a M — KOIMYECTBO IOKA3ATEIIEH,
HMEIOIINX OTPaHUYCHHUS.

Crnenyer aBTOMaTHYECKH YUUTHIBATh (DYHKIIOHAIIb-
HBIE OTpaHWYCHUS, KaK Ha CTaJUH aBTOMaTH3HPOBAHHOTO
BBIOOpPA, TaK W Ha CTAAWM ONTUMH3ALMOHHOTO NPOEKTHU-
posanusi [3, 9].

Martepuansl M pe3yabTaThl HcciaenoBaHuii. Ha
Kadenpe snexTprdecknx MamuH OmeccKoro HaIMOHAb-
HOTO MOJMTEXHUIECKOTO0 YHHUBEPCUTETa pa3paboTaH mpo-
rpammMubiii npoxykr DIMASDrive, mosBomstonmii ocy-
IIECTBUTH ABTOMATHU3MPOBAHHOE ONTHMH3ALMOHHON TIPO-
extupoBanne PAJl. OkHO 3amaHusl TPOEKTHHIX AWarna-
30HHBIX OTpaHMYEHHI TmpejcTaBieHo Ha puc. 1. Moryr
MIPOEKTHPOBATHCS ACHHXPOHHBIE ABHIATENH, pa3IHIHbIC
M0 KOHCTPYKTHBHOMY HWCIOJHEHHIO, CTEICHN 3aIIHTHI,
croco0y oxjaxnaeHus. llpencraBisiercs BO3MOXXHBIM
BKJIIOUCHHE B CHCTEMHYIO MPOEKTHYIO MOJENb MOJeneit
HanboJee pacpOCTPaHEHHBIX TOIYIIPOBOJHUKOBBIX ITpe-

oOpazoBarened W paccMOTPEHHE pAs3IMYHBIX BHIOB H
3aKOHOB PETYJIHPOBaHUS.

4 BococTaHosuTe | WateHuTE

KpuTepuu ousHiu pesyneratos  Drpadiuetia 1 | Orpaniuerin 2 ]

[ Terneparypa oftoTku cTaropa [C)

[~ Terneparypa nogwmn-% weroe [C)

[ Koag. sanonHeHuA nasa OC marepuanom

[ Koag. sanoaHerua naza OC nposogHUEor

[ K3, nynecaumoHHs MoteHToE [0.2.]

[ AKECTKOCTE MexaH-of s-ku (0.8

[~ MeperpysoyHan cnocofHocTe (0.8

[~ Mporug sana geurarens ()

[ KpuTHYECKaA CKOPOCTE BRAWEHMA [06. /ruH, ]

[~ MpoyHocTe Bana (kMNa)

[~ Ounard. rpyzonogbEmHocTe nw. (kH)

[~ PaguaneHan EWGpocKOpocTE [Madc]

[ D6w. ypoe. BWOPOCK. OT HEGAA MW, B Pag. Hanp. [Mrdc)
[~ 06w, ypos. BWSPOCK. O HEGaN MW, & OCEE. Hanp. [Mmdc]
[ D6w. ypoe. 3EYKE MarHUTHONO MpoMcxosx. [aB]

[ D6w. ypos. BUOPOCK. MArH. NPOMCKOHKG, [pradc)

[ D6WwwMi ypoBEEHE BEHTHAALMOHHOMD Wyra [ob]

[ Ypoe. marHuTHoi BuSpockopocTy, 4B [no Wyrunoey)

[ Ypoe. marHuTHoro emtpoyckop., 4B [no Wyrunosy)

MM

[ YpoE. MarHuTHOrO Wyra, 46 [no Wykunoey)

Puc. 1. OxHO 3a1aHUSI IPOEKTHBIX
JIMaIta30HHBIX OrPAHUYCHUIN

BriBoabl

Hcnonp3oBaHue uana3oHHBIX OrpaHUYEHUH Cylie-
CTBEHHO BJIMSET Ha pE3yJabTaThl MPOEKTHOrO CHHTE3a
PA/JIL.

Hamnbornee BaxXHBIMU SBISFOTCS TEMITEPATYPHEBIC OT-
paHUYEHUS, HO B pANE CIy4aeB MOTYT TaKXe€ HCIOJb30-
BaThCS MEXaHUYECKHE, BUOPOAKYCTUICCKUEC U TTHAMIYC-
CKHE OTpaHUYECHUS,

OrpaHnyeHnsl MMOKa3aTelleil MEXaHHYECKMX Xapak-
TEPUCTHK IIETIECOO0Pa3HO MPUMEHSTH MPU CHHTE3E Pery-
JIMPYEMOTO 3IEKTPOIPHUBOJA.
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