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AHAJIM3 NEPEXOAHBIX ITPOIECCOB B BEHTHJIBHO-
HHAYKTOPHOM JABHUI'ATEJIE B PEXXUME
MNOCTOAHCTBA MOIIIHOCTH

B crarbe paccmarpuBaeTcs BONPOC aHANW3a BIMAHUS 3aKOHA M3MEHEHMS YIPaB-
JISIOIIMX [TapaMeTPOB Ha XapakTep MePEeXOJHBIX MPOLECCOB B PEKUME MOCTOSHCTBA
MOIIHOCTH B BEHTWJILHO-UHIYKTOPHOM JIBUTaTelle PYIXHHYHOTO DJIEKTPOBO3a C II0-
MoIbio pa3zpaboranusix Mozeneit it nporpammsl SIMULINK makera mporpamm
Matlab. TTpuBeneHs! pe3ynbTaThl pacueToB Ha ATUX MOJACISIX IS ABUraTess MOLI-
HOCTBIO 27 KBT 1 yacroroii Bpaienus 121506/ muH.

KiroueBble €JI0Ba. BEHTHIBHO-MHIYKTOPHBIN ABUrarTeib, MEPEXOJHON Hpo-
necc, ananus, SIMULINK.

Beenenne. PexiM MOCTOSHCTBA MOIIMHOCTH SIBJIACTCS OJHHM W3 OC-
HOBHBIX PEXKHUMOB JBHTaTEIeH IS TPAHCIIOPTHEIX YCTAaHOBOK. PaspaboTke
M WCCIIEOBAHMIO DTOTO PeXUMa pabOThl BEHTHIBHO-HHIYKTOPHOTO JIBUTa-
tenst (BUJ) it pyAHUYHOTO 3JEKTPOBO3a MOCBAIIEHBI paboThl [1, 2, 3].B
pabote [1] nmpemtoxkeno 4 criocoba peryJIupoBaHus Jjs 00eCIICUeH s TaH-
HOTO pexumMa ((pa3oBoe PeryIupoBaHKUe, U3MEHEHUE BEINYMHBI [TUTAIOIIErO
HaNpsDKEHUs!, U3MEHEHUE YMCIIa BUTKOB, MCIHOJb30BAaHUE IMOAMArHMYNBA-
nust). B paGote [2] mposenen ananus 2 cnoco6oB (pazoBoe peryampoBaHue
W W3MEHEHHWE YHUCIa BUTKOB IYTEM TEPEKIFOUCHUS COCTMHEHUS KATYIIEK
(asbl ¢ MocyIeN0BATENHFHOTO Ha TapaliebHoe). B 5THX paboTax OTCyTCTBY-
€T aHaITU3 MIEPEXOIHOTO TPOIIECCa OT OHOTO PeXKUMa paboTHI K APYTOMY.

B pa6orte [3] nmpoBezieH aHaIHU3 MEPEXOIHBIX MPOIECCOB B PEKUME MO~
CTOSIHCTBA MOIIHOCTH C UCIOJIE30BaHHEM (DA30BOTO PETYIMPOBAHMs. 3aKOH
W3MEHEHHS YIJIOB BKIFOUCHHUS M OTKIIOUYEHHUS O, U Ou (YIIIOB MEXKIY TIO-
JHIOCaMH CTaTOpa M POTOPA, NPU KOTOPBIX BKIFOYAIOTCS U OTKIIOYAKOTCS
TPaH3UCTOPHI, OAAMOIINE HANPSHKEHHE HA KaTymKK (a3) 3amasaics B 0J10-
ke Lookup Table (n-Ds cy6moxenu, npusenennoi na puc. 2 [3]. IIpu 3a-
JaHMH 3aKOHA 33 OCHOBY OBLIM B3AThI PE3YJIbTATHI pacueTa, IPUBEICHHBIE B
tadn. 1B padore [2] u na puc. 3 B padore [3]. OnHako, pacueThl IIOKa3alH,
YTO 3aKOH U3MEHEHHUS YIJIOB, IOJTYYEHHBIH 1JIs YCTAHOBHUBIIUXCS PEKUMOB,
He 00€eCTIeYnBaAET PEXKHUM TIOCTOAHCTBA MOIIHOCTH B MEPEXOAHBIX PEKUMAX
M €ro HeOOXOIUMO KOPPEKTHPOBATEL. Pe3yabTar pacueTa, IPUBEACHHEIN Ha
puc. 6 B pabore [3], moayueH s CKOPPEKTUPOBAHHOIO 3aKOHA, OJHAKO
9TOT PE3yNbTAT HEJIB3S CYUTATH YAOBIETBOPUTEIBHEIM.
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Hean padotel. C OMOIIBI0 pa3paboTaHHON aBTOPOM MOJIENTH TPOBECTH
pacyeTsl NMepexoHBIX IPOLECCOB NPH M3MEHECHHNN MOMEHTa HAarpy3Kd JIBUTa-
TeJs, B KOTOPBIX ¢ IIOMOIIBIO (ha30BOr0 PEryIMPOBAaHUS JOJDKEH oOecredn-
BaThCSI PEKUM [OCTOSHCTBA MOIHOCTH ¢ MUHUMAIIBHOM ITOTPEIIHOCTBIO.

OnucaHue pacyeTHOro 3KcmepuMeHTa. lccrnenoBaHUS NPOBENCHBI
Ha npuMepe deTbipexdazaoro BT momrHocThi0 27 KBT, 9acToToi# Bparie-
Hust 121506/MuH, COPOSKTUPOBAHHOTO IS IPUBOJIA PYIHUIHOTO ANIEKTPO-
BO3a Ha 0a3e JBHUTATelIsl IOCTOSHHOTO TOKA, KOTOPHII BBIITYCKAECTCS! CEpHii-
Ho. Ha puc. 1, 2, 3npuBeneHs! rpagyky, WUTIOCTPUPYIOLINE PE3yIbTATHI

OKCIICPUMCHTA.

xvPt

Puc. 1 —3aBHCHMOCTH CKOPOCTH OT MOMEHTA IIPH H3MEHEHHH MOMEHTA
Harpy3ku oT HomuHaiapHOro 220H.M 10 112H.M nipu ucIop30BaHUN 3aKOHA
peryJMpOBaHus YIJIOB JUISl yCTaHOBUBLIEIOCS PEXKUMA.

Puc. 2 —3aBHCUMOCTE CKOPOCTH OT CpeIHEN MOIIHOCTH MPU H3MEHEHUH MOMCHTA
Harpy3ku ot HomuHainbHOTO 220H.M 10 112 H.M nipy HCIIOTB30BaHKM 3aKOHA
pETYIMPOBaHHUS YTIIOB ISl YCTAHOBUBIICTOCS PEKIMA.
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Puc. 3 —3aBucuMoCTs CKOPOCTHU OT CpeHEl MOIIHOCTHU NTPU H3MEHEHUH MOMEHTa
Harpy3ku oT HomuHanbHOr0 220H.M 10 150H.M npu ncnionb30BaHuN 3aKOHA PETy-
JIMPOBAHUS YTIIOB [UIS IEPEXOAHOTO PEXKHUMA.

Anaau3 pesyabtatoB. Kak cienyer u3 puc. 1, 21npHu UCIOJIb30BaHUH
3aKOHA PETYJUPOBAHMS yIila BKIIOYCHUS /IS YCTAHOBHBINUXCS PEKHUMOB
[IPH YMCHBIICHUA MOMCHTA HAIPY3KH B KOHIIC IPOIIECCa MOITHOCTh CTaHO-
BUTCS MeHbIle HOMUHaJAbHOW P=25,14 kBT (HOMUHAaIbHAs MOLIHOCTH 27
kBT). Ha puc. 3 npuBezieH rpaduk mepexo HOro mporecca IMpyu PeryiIupo-
BaHUM yTJIa BKIIOUCHUS MO 3aKOHY 33JaHHOMY JUISI IEPEXOIHBIX MPOIEC-
COB. YcTaHOBHBIIEECS 3HayeHne molHoctu P=26,95 kBT ommuaercsa or
HoMmuHaiabHOH Ha 0,185 %.

BeiBoabl. Kak mokaszanu pacueTsl, SBISCTCS BO3MOXKHBIM 3HAYUTEIb-
HOE ITOBBIIIICHUE TOYHOCTH MOICPKAHUS PEKUMA MOCTOSTHCTBA MOIITHOCTH.
TpebyeTcs nmanbHeiliee COBEPIICHCTBOBAHUE 3aKOHA PETYIUPOBAHHSA C
IIEJTBI0 YMEHBIICHHUS TMTEILHOCTH TIEPEXOIHBIX MTPOIICCCOB.
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I'anaiiko JImausa IlerpoBHa, NOLEHT, KaHAWAAT TEXHUYE-
CKMX HayK. 3allUTHIa JWIUIOM WHXCHEpa, IHCCEPTALUIo
KaHIUJaTa TEXHUYECKUX HayK B XapbKOBCKOM IOJIMTEXHUYE-
CKOM HMHCTHTYTE IO CICI{HAIBHOCTH HJICKTPUYCCKUE MAIINHBI
U ammapaTsl cooTBeTcTBeHHO B 1960m 1969rr. [loneHT ka-
denpsl "DnexTpuueckue MamMHb HallMOHAIBHOTO TeXHUYE-
CKOTO yHHBepcHuTeTa "XapbKOBCKHil IOJIUTCXHHYCCKHH HH-
ctutyt" ¢ 1975. HayuHble HHTEpeCH! CBA3aHbI C POOIeMaMu
CIICHANBHBIX IEKTPUYECKUX MALINH, B YaCTHOCTH, BEHTHIb-
HO-MH/{yKTOPHBIX.
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AHaJIN3 NePeXOAHbIX MPOLECCOB B BEHTUILHO-UHAYKTOPHOM /IBHrarteJie B
pexxume nocrostierBa MougHoctu / Tanaiiko JLIL. // Bicuuk HTY "XTIII". Cepist:
IMpoGneMu ynockoHaJIeHHs SNEKTPUYHUX MamuH i anapatis. Teopis i mpakTuka. —
X.:HTY "XIII", 2013. -Ne 51 (1024). -C. 16-19.bi6umiorp.: 3 Ha3B.

B craTTi po3risiiaeThes MUTAHHS aHai3y BIUIMBY 3aKOHY 3MIiHHM KEpPYIOUHX
mapaMeTpiB Ha XapakTep MEepeXiJHUX MPOLECiB B PEeXKUMI MOCTIHHOI MOTYXHOCTI
BEHTWJIBHO-IHAYKTOPHOTO JIBUI'YHAa PYAHMYHOIO €JEKTPOBO3a 3a JIOHOMOIOI0 pO3-
pobnennx moxeneit s nporpamu SIMULINK nakera nporpam Matlab. Haseneni
pe3yJIbTaTH PO3paxyHKIiB Ha IMX MOJENAX JUIs JBHIYHAa MOTYkHicTI0 27 KBT Ta
qacToToro 00epTiB 121506/ xB.

KitoueBble €JI0Ba: BEHTHIBHO-IHIYKTOPHUH IBHUIYH, IEPEXiJHHMHA Ipouec,
anani3, SIMULINK.

In the paper the analysis of transient modes ofatip® in the regime of con-
stant power of a switched reluctance motor of aemiglectric locomotive in the
SIMULINK/MATLAB is considered. The block diagramerfanalysis and outcomes
of calculations for a motor of power of 27 kW, itiwa speed 1215 rev/min are pre-
sented.

Keywords: switched reluctance motor, transient modes ofatjfmer, analysis,
SIMULINK.
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