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MexaHvKa fedopmunpyembix
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ANSYS 16.1
PacyeTHble BO3MOXHOCTU

JneKTpOMarHeTn3m KomnnekcHble peLu



ANSYS® 16.1
PacuyeTHble BO3MOXHOCTHU

MexaHuka nedopmMupyemMoro TBepaoro Tena
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MporpammHbie npoaykTbl ANSYS

ANSYS Professional NLT
ANSYS Design Space
ANSYS Explicit STR
ANSYS Autodyn

ANSYS LS-DYNA

ANSYS FLUENT

ANSYS CFX

ANSYS CFD-Flo

ANSYS CFD Professional

ANSYS Polyflow
ANSYS HFSS

ANSYS Maxwell

ANSYS SIWave

ANSYS Icepak

Mpo4YHOCTHbIE pacyeTbl

CraTtuyeckum

YCTONYMBOCTb (NMHENnHasn)

YCTOMYMBOCTb (HENNHENHas)

MeToa NOAKOHCTPYKLUNY (CYyNnepasIeMEHTOB)

feomMeTpn4eckme HeJIMHEeNnHOCTU

Bonbwve pedopmauunm

BosnbLive noBopoThI

> >
o0
o0
o0

Moaenn matepuasioB

JInHEeNHbIE MOOENV MaTEPMAIOB

MnacT1YHOCTb, 3aBMUCSLLAs OT CKOPOCTY Aedopmaumnmn

[nacTnyHOCTB, HE 3aBUCSALLLAA OT CKOPOCTU aedopmMaumm

vnepynpyrocTtb

> >

BsiskoynpyrocTb

[MonayyecTtb

PeakunoHHOCNOCO6BHbIE MaTepualbl

MO,[lefll/lpOBaHMe KOHTakta

HepaspbIBHbIN TUM KOHTaKTa / CO CKOMbXeHnem 6e3
pasnesieHns NoOBEPXHOCTEN

MpenHanpsixxeHne (6oNTOBbIE COEAMHEHUS N T.4.)

LLlapHupbl

ToyeyHas cBapka

KoHTakT 6€3 CKONbXeHUs C pasaefieHneMm
MOBEPXHOCTEN

KoHTakT 6€e3 TpeHust

KOHTaKT C TpeHnem

YnnoTHEHUSA

Oco6ble pacyeTHbIe BO3MOXHOCTU

PacyeT umknnyeckn CMMMETPUYHbIX 3a4a4

JlokanbHoe NepecTpoeHme ceTkm

AfanTvBHOE NepecTPOEeHNE CeTKN

CybmoaenvpoBaHme (aHanus 30H)

PoxaeHne n cMepTb KOHEYHbIX 91IEMEHTOB

MexaHuka paspyLueHus

AvuHamunyeckue pacueThbl

MopganbHbin

CnekTpanbHbii

[apmMoHn4ecknii

>>| e

>> e

AHanus cnyyaliHbix konebaHui

PoTopHasa anHamuka

MeToa AMHaMn4ecknx NOAKOHCTPyKuni (CMS)

O dekT paccTponkm

TennoBble pacyeTbl

TennonpoBOAHOCTb

KOHBEKTUBHbI TENIO0OMEH

TennoobMeH n3ny4yeHnem

> e e

PazoBble nepexofbl

CraumoHapHbIv pacyeT

HectaunoHapHbI pacyeT




ANSYS® 16.1
PacuyeTHble BO3MOXHOCTHU

AHanus KNHeMaTuKu
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MporpammHbie npoaykTbl ANSYS

ANSYS Professional NLT
ANSYS Design Space
ANSYS Explicit STR
ANSYS Autodyn

ANSYS LS-DYNA

ANSYS FLUENT

ANSYS CFX

ANSYS CFD-Flo

ANSYS CFD Professional

ANSYS Polyflow
ANSYS HFSS

ANSYS Maxwell

ANSYS SIWave

ANSYS Icepak

HecTaumoHapHble pacyeTbl CUCTEM XECTKUX
1 4edOpPMUPYEMbIX TEN

PacuyeT sBHbIM METO40M

VIHTepaKT1BHbIE Mpe-/NOoCTNPOLLECCOPbI U peLLaTesib

MNepeonpeneneHne B NPOCTPaHCTBE

[lepeonpeneneHve pac4eTHbIX METO0B

MaclTabrpoBaHune macc

[MepeonpeaeneHve 30H

AkTMBaUMA N neakTuBauusa getanemn

[obaBneHne/yoaneHne getanei B npoLecce pacyera

Dp0o3Ksa Ha OCHOBE Pa3fiyHbIX KPUTEPUEB

EcTtectBeHHOe apobneHne

MeToahbl peweHmns B KoopanHaTax dunnepa

2D pewiaTenb

NHuupnanusauma gedopmaumin n3 pacHeTta HesIBHbIM
MEeTO0M

°o >

MHuumnanmsaums HanpskeHn n3 pacyeTta HesIBHbIM
MEeToaooM

KomMno3uuunoHHbie maTepuansl

3azaHre MexaHM4eCKnx CBOMCTB MOHOCOS

OnpeneneHune CrnoncTol CTPYKTYPbI MaTepuana

Co3spgaHue TBepOoTesbHbIX MOAEen KOMMO3MUMOHHBIX
MaTeprasios

KpuTtepuii Havana paspyLlieHns (MHAUKATUBHbIN)

Kputepun nporpeccreHoro paspyLueHus

JenamunHauys/ne6oHamHr

e e > [>eo

eeeo > [>e
e e > [>e
e e > [>eo
e e > [>eo

BblumcnurenbHas rmagpoanHamMmuka

O6LMe BO3SMOXHOCTU MOAEIMPOBaAHNS

PasnuyHbie rPaHN4YHbIE YCJ1IOBUA Ha BXO4E U Ha BbIXo4e

CraumoHapHble Te4eHUs

HectaunoHapHble Te4eHus

JBymepHble 334a4m (OTAEbHbIV peLlaTernb)

M3mMeHsieMble BO BDEMEHU rPaHMYHbIE YCIOBUS

Moandurunpyemas 6MbamoTeka CBOMCTB paboymx Ten

Mogenb BeHTunsaTopa

Ycnosusa nepmoamnyHoCTm

AnHammyeckme/nogsnxHo-gedopmMmpyemble CETKN

MeToga norpy>KeHHbIX rpaHunL, oast AMHAMNYECKMX 00bekToB

PacueTt aMHamukm Tena, Ha KOTopoe BO3AencTByeT
notok (6DOF)

Pressure-based cBsa3aHHbIN peliaTenb

Density-based cBsi3aHHbIV peluaTesnb

3agauu c ogHon pa3oi, 6e3 XMMUYeCcKUxX peakuum

Hecxurmaemas XunakocTb

Cxunmaemast XMaKocTb

Mogenb nopucTon cpeasbl

MopenmpoBaHMe HEHbIOTOHOBCKUX XXNOKOCTEN

TypOyNEeHTHOCTb (M30TPOMNHas)
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TypOyneHTHOCTb (aHM30TpornHas — RSM) ® e o @

TypOyneHTHOCTb (BUXpepaspeLualoLme MeToabl ° °ole

LES/SAS/DES)

MogennpoBaHue naMMHapHO-TYPOYNeHTHOro nepexoaa | ® | @ e e

MocTpoeHne NnHNii Toka (AN 6e3blIHePLIMOHHbIX YacTurL) | @ | @ o o o o o

AKyCTMKaA (9KCNOPT NCTOYHMKA) (J [ BK B

AKyCTMKa (MOAENNPOBAHNE LLYMOB) (J (J

Tennoo6meH

EcTecTBEHHas KOHBEKLMS [ e e 0

TennonpoBOAHOCTb M COMPSXKEHHBIN TeN006MeH (J e o o o

BHyTpeHHee nanyyeHne 3 ° elele °

(C y4eTOM ONTUHECKMX CBOVCTB Cpeabl)

BHyTpeHHee nanyyenme

(6e3 yyeTa onTUYECKNX CBOMCTB cpeabl)

BHelwHee nanyyexme (K e o

ConHevyHoe nsny4yeHne J e o

TeyeHusa c yactuyamum (MHOroga3sHoCTb)

MognennpoBaHve AncKpeTHoM Gasbl C yHeTOM ® elele

06paTHOro BAUSHUS

TpaekTopHble pacyeTbl NHEPLIMOHHbIX HacTuUL, ® olole

(MMerLLKMX Macey)

JBWXeHne Kanenb B NOTOKe (C BO3MOXHbIM UCMNapeHnem) | @ (K

MogenmpoBaHue CropaHms YacTul, o [ BN )

B03MOXHOCTb 3agaHns 4acTuUL, C MHOFOKOMMOHEHTHbIM ° °ole

COCTaBOM

PacyeTbl C nCNONb30BaHNEM METOAA ANCKPETHOrO
() [ NN

anemeHTa (DEM)

YueT adpdekToB AP0oONEHNs U CIUSHUSA YacTuL, J o o

TeuyeHus co CBOGOAHOV NOBEPXHOCTbIO

(mMHOrogasHoCTb)

¢iBHasa n HesiBHas dopmynmposkn metona VOF J e o o ([

ConpsixxeHHbIn anroput™m Level set + VOF J e o e

TeuyeHuns C OTKPbLITLIMW FpaHMLaMn ¢ reHepauuven ® ole

BOJIHEHMS

YyeT NOBEPXHOCTHOIO HATSXEHUS [ e oo

MogennposaHue $a30BOro nepexona J (B B

Kasutauus ® e o o

My3bipbKOBble Te4EHUS (MHOrodpa3HOCTb)

CmeceBas Mofenb [ K

Mopenb Qiinepa [ LK)

MogenvpoBaHue KnneHusi J e o

YyeT NOBEPXHOCTHOIO HATSXEHUS [ (K

MogennposaHue $a3oBOro nepexona J e o

Y4yeT cuiibl CONPOTUBIIEHUSA U MOOBEMHOWN CUJIbI J (B

MogennpoBaHue NPUCTEHOYHbIX 3P EKTOB J (B

Y4yeT TensiomacconepeHoca [ L)

Mopenb 6anaHca YMCNEHHOCTU ® e o

MogennposaHve MexdasHbIX XMMUYECKNX peakLni J (B
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TeyeHns ¢ XMMn4eckummn peakunamMmun
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MporpammHbie npoaykTbl ANSYS

ANSYS Professional NLT
ANSYS Design Space
ANSYS Explicit STR
ANSYS Autodyn

ANSYS LS-DYNA

ANSYS FLUENT

ANSYS CFX

ANSYS CFD-Flo

ANSYS CFD Professional

ANSYS Polyflow
ANSYS HFSS

ANSYS Maxwell

ANSYS SIWave

ANSYS Icepak

MogennpoBaHne NnepeHoca KOMMOHEHT

Moaxon cmeceBown gonu (mixture fraction)

MopenupoBaHve ¢ nepeMeHHol nporpecca
(progress variable)

TMBpUOHLIV aNnropuT™M A5 YaCTUYHO NepeMeLLaHHbIX
KOMMOHEHT

Mopenb nepeHoca GyHKLMM MIOTHOCTU BEPOATHOCTH
(PDF)

Xummnyeckue peakun, npoTekarnwme 3a KOHe4YHOe BpeEMA

MogenvposaHue 06pas3oBaHns OKCUO0B U Caxu

CneuyannsnpoBaHHble pelleHna ang pacyeta ABC

TypGoMaLLMHOCTPOEHUue

[Moaxon HECKONMbKMX CUCTEM KOOPANHAT/3aMOPOXKEHHbIN
poTop

MeToa cKoNb3[LWmMx CETOK/MOOENb CTYNEHN
(uMKNMYyeckas NoCcTaHoOBKaA)

HecTtaunoHapHble METOObI B3aUMOLENCTBUS POTOP-
cTaTop A4J1s1 pa3HOoro wara ionaTtok

OueHka BEPOSITHOCTM BO3HUKHOBEHNS bnaTTepa 1onaTtok

AHanm3 oTKMKa Ha BblHYXXAEHHOE BO34ENCTBME

BCTpOEHHbIEe TEXHONOrMn onNTMMn3aumum

AHanna yyscTBmTeNbHOCTM (Adjoint Solver)

OnTnmmnsaums reometTpum Ha ocHose Mesh Morphing

MopenupoBaHue TeEKY4YUX cpes CN0XXHOW peosiorum

Bsaskoynporoctb

Mogenun akcTpysnm

Mogenn ¢opmoBaHnsa AyTbeM U TEPMODOPMOBAHUS

MopennpoBaHume npoLecca Nosy4eHnss HernpepbIBHOMO
BOJIOKHa

MapannenbHble BbIMUCIIEHUS

[MapannensbHble pacyeTbl Ha JIOKaIbHbIX pa6ow|x CTaHUMAX

[MapannenbHble pacyeTbl HA pacnpenenéHHbIX pecypcax

Moaaepxka MHOroaAepPHbLIX MPOLIECCOPOB

Mopaepxka rpaduryeckmx npoueccopos (GPU)

ANEeKTpoOMarHeTusm

Hu3Ko4aCcTOTHbIV aHaNn3

onekTpocTaTnka

[MpoBOAMMOCTbL NEPEMEHHOIO TOKA

[MpOBOAMMOCTb MOCTOAHHOIO TOKa

MarHutoctaTtumka

ApanTMBHOE NOCTPOEHNE CETKU

[apMOHNYECKN MArHUTHbLIN aHaIM3 NepPeMEHHOr0 Toka

FapMOHMYEeCKnii SNEeKTPUYECKUIA aHaIM3 NEPEMEHHOIO
TOKa

HecTaunoHapHbIe 91eKTPOCTaTUYECKME pacyeThl

MoHHasa onTuka

HPC B yacToTHOW 0651acTn
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HecTtaymoHapHble MarHUTHbIE PacYeThbl
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ANSYS Structural

ANSYS Professional NLS

MporpammHbie npoaykTbl ANSYS

ANSYS Professional NLT
ANSYS Design Space
ANSYS Explicit STR
ANSYS Autodyn

ANSYS LS-DYNA

ANSYS FLUENT

ANSYS CFX

ANSYS CFD-Flo

ANSYS CFD Professional

ANSYS Polyflow
ANSYS HFSS

ANSYS Maxwell

ANSYS SIWave

ANSYS Icepak

[MocTynaTenbHOE OBUXEHME

ABTOMaTMYECKOE MOCTPOEHME CETKN B CUMMETPUYHbIX
obnacTax

[MoBEPXHOCTHOE NOCTPOEHNE CETKM

BpalatenbHoe gBuxeHune

HeunnnHgpuyeckoe oceBoe BpalleHne

[oaxnoyeHmne BHELLHUX CXeM

MoaxnoYyeHne BHELLHMX CXEM C aaanTUBHbIM
BPEMEHHbLIM L1arom

PacLunpeHHbIe CBOMCTBA MaTtepuasioB

BekTopHble Moaenn ructepesmnca

YnpouieHHble MOAENN HETMHENHOCTEN

YNpoLueHHble HaCTOTHO3aBUCUMbIE MOAENN

HennHenHble aHM30TPONHbIE MaTepuanbl

3apaHve HanpaBneHus BeKTOpa HaMarHM4eHHOCTU C
MOMOLLLbIO PYHKLINKN

MOD,eﬂVIpOBaHVIe HamarH I/I‘-IVIBaHI/IFI/pa3MaFH MymMBaHNA

TemnepaTtypHOe pasMarHuymBaHme

PacyeT notepb B Xxenese

MogenmpoBaH1e LUNXTOBAHHbIX CEPLAEYHNKOB

BbICOKO4aCTOTHbI aHaANIN3

AHaNM3 B 4aCTOTHOM 1 BPEMEHHOM 061aCTaX

AHann3 pe3oHaHCHbIX CUCTEM

'mbpuaHbin meTtogq MKS/MM

BonHoBOAHbIE NOPTHI

CocpenoTo4eHHbIE 1 TOYEYHbIE MCTOYHMKM BO30YXXOEHNS

3apgaHue Pnoke nopTa

MIcTOYHMK BO3OYXXAEHNS B BUAE NaaatoLLein BOSHbI

MarHuTHoe cmeLlleHne s Gepputos

TepMUHasIbHbIN PEXUM pacyeTa

NpoeanbHble 3JIeKTpnyeckme n MarH1MTHble NpoBOOHUKN

[paHn4HbIE YCNOBUSA C KOHEYHOW MPOBOANMOCTbIO

paHnyHble ycnosusa Lumped RLC

['paHMYHbIE YCNIOBUSI CUMMETPUM

Mepuroanyeckme rpaHnyHble yCnoBus

YacTOTHO-3aBUCKMMbIE MApPaMETPbl MATEPUANOB

BasncHble GYyHKLUMM BICOKOIO M CMELLAHHOMO nopsiaka

Kp1BOANHENHbBIE 9N1EMEHTDI

ABTOMaTM4YECKOE NOCTPOEHME aaanTUBHOMN
pacyeTHOM CeTKM

Pacuyet S, Y, Z napameTpos

PacueT E, H, J, P nonen

[psamMon n uTepaTnBHbIN MaTpPUYHbIe peLuaTenn

MpumeHeHne HPC npu cBMNpOBaHUM MO 4acToTe

PacyeT napamMeTpoB aHTEHH

PacuyeT 6eCKOHEYHbIX N KOHEYHbIX aHTEHHbIX peLeTok

3rP

PacuyeT 4acToTHO-CenekTnBHbIX MoBepxHocTel, EBG
1 MeTaMaTepmasioB

PacueTt yaenbHoro koadduumeHTa nornouieHns (SAR)

OMC/3MI pacyeTsl

6
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ANSYS Professional NLS
ANSYS Professional NLT
ANSYS Design Space
ANSYS Explicit STR
ANSYS Autodyn

ANSYS LS-DYNA

ANSYS FLUENT

ANSYS CFD Professional

ANSYS Structural
ANSYS CFX
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ANSYS Polyflow

ANSYS CFD-Flo
ANSYS HFSS
ANSYS Maxwell
ANSYS SIWave
ANSYS Icepak

BO3MOXXHOCTM NO pacyeTy nevyaTHbIX niaTt

NuTepdericel Slwave n electronics desktop 3D layout

MmnopTt/akcnopTt ECAD mopeneii (altium, cadence,
mentor n zuken)

leHepauya MCAD (.sat) mogenein ns ECAD

AHanM3 HanpsiXeHusl, TOKOB 1 MOLLHOCTU B 06nactu DC
nnsa PKG/PCB

Mepepaya DC pxoynesa Harpesa B ANSYS Icepak

[onck pe3oHaHCcoB

ABTOMaTMSI/IpOBaHHbIVI aHann3 BblAENEHHbIX Lienemn

AHann3 eMKOCTEN N MHOYKTUBHOCTEN KOHTYPOB

AHanns S, Y, Z napameTpos - Pl, S| n SMC

InHamunyeckas cBA3b C 9N1EKTPOMArHUTHBLIMM NMONEBLIMA
pelwarensmm

KomnnekcHbIn aHanma cuctemsbl Yun+YnakoBka+llnara
(CPS)

HPC yckopeHue pacyeTta S, Y, Z napameTpoB

Ananns SMU B 61nxHeln 3oHe

Ananns 9MW B panbHen 30He

XapaktepucTtmieckmin umnenaHc (Zo) ynakosok NC
M neyaTHblx nnat

TDR aHanns

Transient IBIS aHanus uenen

SerDes IBIS-AMI aHanu3 uenen

CospaHune makpomopenein (Network Data Explorer)

CraumoHapHbiii AC aHanna (MLLY)

BupTtyanbHoe cootBeTcTBMEe - DDRX, GDDRx 1 LPDDRx

MHTerpaums ¢ Synopsys HSPICE

Vlcnonb3oBaHme B CXEMHbIX pacyeTax Mozenemn,
PaCCYNTAHHbLIX NMNOJIeBbIMU peLllaTenamMmn

JkcTpakumsa napa3uTtHbix RLCG napameTpoB

DCRL, ACRL n CG peliarenu

IBIS akcTpakuusa RLCG napameTpos ynakoBok MIC ans
3apa4 Slu Pl

OkcTpakumsa RLCG napaMeTpoB aeMeHTapHbIX a4eeKk
CEHCOPHbIX ANCIIEEB

OxnaxgeHue 371eKTPOHUKN

CnoXHbI TennoodbmeH

CrauunoHapHble 1 HecTaumoHapHble CFD pacyeThbl

TypOyneHTHbIN NepeHoc Tensa

MogaenmpoBaHue XNAKOCTHOro OX1axaeHms

MogenvpoBaH1me MHOrOKOMMOHEHTHON cpefbl

ConHevHoe nanyyeHve

TennoBble MOAENN

[>xoynes HarpeB NPOBOAHMKOB

TepMOaNeKTPUYecKoe oxiaxaeHe

TepmocTatnpoBaHme

TennoBon pacyeT MUKPOCXEM

Tennosow aHanu3a LLOL,
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ANSYS CFD Professional
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ANSYS Design Space
ANSYS Explicit STR
ANSYS LS-DYNA
ANSYS FLUENT

ANSYS CFX

T _
L w©
:\-
gE
= b
»w u
> >
0w u
2 2Z
< <

ANSYS Autodyn
ANSYS Polyflow

ANSYS CFD-Flo
ANSYS HFSS
ANSYS Maxwell
ANSYS SIWave
ANSYS Icepak

MHOI’OAMCLIMI'I.HVIHaprIe pac4yeTbl
BoamoxxHocTu nnatdopmbl ANSYS Workbench
[MporpeccuBHbIN aBTOMaTU3NPOBaHHbI 0OMEH JaHHbIMU

To4yHasa NHTEPNONAUMS JAHHBIX MEXAY Pa3HbIMU CETKaMM

BbICTpaﬂ HaCTpOﬁKa MeXONCUUMNJIMHAPHbIX pac4eToB

I'Ipﬂmoe CBA3bIBaHWE Pa3/INYHbIX UCUWTMJTNH

EnnHoo6pasHbIi pacHeTHbI MPoLLecc

[MonHopyHKUMOHaNbLHAA COBMECTHOE MOAENMPOBaHME

'mbKMe HaCTPOMKM CBA3bIBAHUS peLuaTenei

B3anmopencreue Xnugkoctb-gedopmupyemMmoe Tesno
[MepemelleHuns, 06ycnoBfieHHblE BO3OENCTBMEM NOTOKA

[
)
>
>
>
>
>
>

Tennoeble gedopmaumn B peaynbtaTte TennoobmMeHa
C NOTOKOM

[
>
>
>
>
>

ANEeKTpPo-TernJioeoe B3auMoaencTeme
KoHBEKTMBHOE oxnaxaeHne 3/1eKTPOHUKMN

> >

KOH,EI,yKTI/IBHOB oxniaxgeHne 3N1eKTPOHUKN

> >

Tennosoe mogenuposaHne CBY ycTpolicTts

> > >

> >>>
>

> > > >

TennoBoe MOOENVPOBAHNE 3NIEKTPOMEXAHNYECKNI
YCTPOWCTB

ONeKTPo-TerJio-nNPo4YHOCTHOE B3anMoaeicTeme
OnekTpomarHeTnam + TennoobmeH + NvapoanHamuka +
Pacyet HOC

>
>
>
>
>
>
>

Apyrue ceBfi3aHHble pacyeThbl
AkycTuka

AkycTtuka + Pacuetr HOC

OnekTpoMarHeTnam

MarHuTtHas rmapoanHamMmmKa

OnekTpocTaTtuka + Pacyet HAC

MarneTtnam + Pacyet HOC

OnekTpomarHeTnam + TennoobmeH

[be3oanekTpumka

[Mbe3oconpoTumBieHne

TennoobmeH + INeKTpruyYecTBO

TennoobmeH + Pacyet HOC
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TennoobmeH + AnekTpuyecTBo + Pacuetr HOC )

A — OrpaHu4eHue rno BO3MOXHOCTSIM / AOCTYMHO NPU HaZIM4YUU AOMNOJIHUTESIBHOIO MOAYS

* — npepcTaBneHbl BOSMOXHOCTU MPOAYKTa:

ANSYS Mechanical CFD Maxwell 3D — BkrnioyaeT pacueTHble Bod3MoxHocTU ANSYS Mechanical, ANSYS Fluent, ANSYS CFX, ANSYS Maxwell, ANSYS Emag
Takxe [OCTYMNHbl MHOFOANCUMNINHAPHBIE MPOAYKTHI B CleAYIOLWMX KOHDUIypaLmsx:

ANSYS Mechanical Emag with Maxwell 3D — Bkto4aeTt pacyeTHble Bo3moxHocTv ANSYS Mechanical, ANSYS Maxwell, ANSYS Emag

ANSYS Mechanical CFD — BktoyaeT pacyeTHble Bo3MoxHocTM ANSYS Mechanical, ANSYS Fluent, ANSYS CFX
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