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AHHOmauyusi — PaccmoTpeHbl Tpu Hanbornee nonynspHbIX U
YHVBEpCanbHbIX MPOrpaMMHbIX MakeTa Ans MOAEennpoBaHUs
paspsga CcraTM4ecKoro 3neKTpu4ecTBa B ras3oBoWi cpefe —
Comsol Multiphysics, ANSYS, CFD-ACE.

1. BBegeHue

MposegeHne nmmTaumoHHoro mogenvposaHus (VM)
OCINOXHEHO MOWCKOM NPOrpaMMHbIX KOMMNEKCOoB, C Mo-
MOLLIbIO KOTOPbIX MOXHO peanu3oBaTb M Bo3gyLiHoro
pa3spsiaa CTaTUYeCcKoro aneKTpnyecTsa.

OTAenbHy0 HULWY B MHXEHEPHbIX pacyeTax 3aHu-
MaloT NpPorpamMMHbIe NakeTbl ANs PeLleHnst ypaBHEHWIA B
YaCTHbIX NMPON3BOAHbLIX METOAOM KOHEYHbIX 3NEMEHTOB
— 310 ANSYS, Comsol Multiphysics, CFD-ACE.

2. OcHOBHada YacTb

BbinonHeH cpaBHUTENbHbLIA aHaNU3 HEKOTOPbLIX NPo-
rpamm, NpUYMEHsieMbIX AN9 MOAENUPOBaHUS 3NeKTpo-
cTaTM4ecKoro pa3psia B ra3oBovi cpee.

ANSYS — nporpamMMmHbIN NakeT KOHEYHOINEMEHTHO-
ro aHanmaa, pelawLmi 3agaymn B pasnnyHbix obnacrtax
WHXEHEPHON [eATenbHOCTU (NMPOYHOCTb KOHCTPYKLMA,
TepMoguHaMuKa, OMHAMUKa XMOKOCTEW WU rasoB, dnek-
TPOMarHeTu3M), BKMOYaA CBS3aHHBIN  MEXAUCUMMIUN-
HapHbIA aHanus [1].

COMSOL Multiphysics — 3T0 MoLLHasi MHTEPAKTUB-
Has cpeda Ans MOAENMPOBaHUS M pacyeToB 60mnbLINH-
CTBa Hay4HbIX W MHXEHEpHbIX 3ada4y, OCHOBaHHbIX Ha
anddpepeHumanbHbIX YpaBHEHUSIX B YacCTHbIX MpoOn3-
BOAHbIX METOAOM KOHEYHbIX 3anemeHtoB. C aTum npo-
rpaMMHbIM MaKeTOM MOXHO paclUMpsATb CTaHAapTHble
MoZenu, ucnonb3ywliMe ofHo AuddepeHumnansHoe
ypaBHeHve (MPUKNagHoOM pexum) B MynbTUU3NYECKOn
MoZenu AN pacuyeta CBs3aHHbIX Mexay cobon dusm-
YecKuX ABneHnn [2].

CFD-ACE — nporpammHoe obecneyeHne, no3sons-
jowee MoAenuMpoBaTb MNOBEAEHUE XWAKUX, TepMuye-
CKUX, XUMWYECKUX, OUONOrnYeckux, 3neKTPUYEcKUx u
MexaHudyeckmx cuctem. [laHHoe nporpammHoe obecne-
YeHue SBNSEeTCH MOAYMbHOW W MacwTabupyemon cu-
ctemori. OHo BkrntovaeT B cebsi psg YMcnoBbiX U huan-
Yeckux Mogenen, a Takke NPOABUMHYTbIE NPOLECCOPHbIE
MOZYnW.

CpasHuBas nporpammHble naketbl ANSYS n Comsol
Multiphysics MoXHO BblgenuTb criegywowme ux obime
PYHKLMK:

— pacyeTbl NPOM3BOAATCA METOAOM KOHEYHbIX ane-
MEHTOB W MO3BOMAT MCMNONbL30BaTh GombLLOEe Konuye-
CTBO B3aMMOCBS3aHHbIX MOZYIewn;

— MoLwHble CAD-peagakTopsbl;

— paboTta c reomeTpuyeckuMn obbekTamm Kak C
MHOXeCTBaMW.

OcHoBHoe otnnune ANSYS n Comsol Multiphysics
3akntoyaeTca B ux koHuenuuu. B Comsol Multiphysics
BCerga npu ncrnonb3oBaHuM Noboro Moayns ACHO BUA-
Ha MocTaHoBKa 3afauyu, TO eCTb NOMb30BaTENO OOCTYN-
Hbl U YpPaBHEHWs, OMUCbIBalOLLME MPOLECC, N KpaeBble
ycnoBus B iBHOM Buge. B ANSYS, HanpoTuB, maTema-
TU4YecKas NMOoCTaHOBKAa CKpbITa OT MOMb3oBaTens 3a Bbl-
6opom anemeHTa. HxxeHep He BUAMT ypaBHEHWUI 1 Kpa-
€BbIX YCMOBUA B TOM BMAE, B KOTOPbLIX UX NPUBLIKIN BU-

aetb dusukn n matematukn. B ANSYS Boibop anemen-
Ta O3HayaeT BbIOOpP YpPaBHEHWI, OMUCLIBAIOLMX MpPO-
uecc. B Comsol Multiphysics BbIOOp anemeHTa HU K 4Ye-
My He 0053biBaeT, ypaBHEHWS 3a4al0TCst OTAENbHO Mpu
BbibOpe mMoayns unu 3agaHueMm ux KoaddULUMEHTOB U
KOHCTaHT.

[ns pelleHus 3agayvn MOLENUPOBaHWUSI 3NEKTpocTa-
TMYeckoro paspsga B rasosom cpege Comsol
Multiphysics obnapgaet 6onee rmokuM mMaTeMaTU4ECKUM
annapaToM, NO3BONSOLWMM 3a4aBaTb YpaBHEHUS, Onpe-
OenaTb rpaHU4YHble YCMOBWS W T.O. MO CPaBHEHWIO C
ANSYS.

Yrto kacaetca nporpammHblx naketoB CFD-ACE u
Comsol Multiphysics, To oHM 06nafarT PsSiAOM CXOXUX
BO3MOXXHOCTEW:

— 3agaBaTb reoOMeTpuI0  pacyeTHon obnactu
(2D/3D) unun askcnopTupoBatb ee u3 BHewHen CAD n
reHepmMpoBaTb PacyeTHYH CETKY;

— co3gaBaTb «CBOK» HeCTaHAapTHYK MaTemaTtuye-
CKyl0 MOAENb 1 peluaTb CUCTEMY ypaBHEHUI Ha OCHOBE
MEeTOAAa KOHEYHbIX 3IEMEHTOB;

— pewaTtb CUCTEMY YpaBHEHWIA Ha OCHOBE ApYyrux
YUCMNEHHBIX METOAO0B;

— pewartb CUCTEMbl YPaBHEHUA B YaCTHbIX MPOU3-
BOAHbIX.

OCHOBHOE OTnUYME 3TUX NPOrpaMMHbLIX NAKETOB —
BpEMS, KOTOpOE 3aTpayuBaeTCs Ha peLleHWEe CUCTEMbI
ypaBHeHun. B Comsol Multiphysics oHO 3Ha4uTenbHO
MeHbLLUE, NpM 3TOM TOYHOCTb MOAENNPOBAHNS BbICOKas.

3. 3akno4yeHue

Ha ocHoBe cpaBHUTENbHOrO aHanu3a NporpaMMHbIX
naketoB Comsol Multiphysics, ANSYS, CFD-ACE wmox-
HO caenaTb BbIBOA, YTO ANsi MOAENUPOBaHUS paspsiga
CTaTMYeCcKoro aNeKkTpMyecTBa LienecoobpasHee UCNosb-
3oBatb Comsol Multiphysics.
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ronment (Comsol Multiphysics, ANSYS, and CFD-ACE) are
considered.
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