JlabopaTopnas pabora Ne2
PEIIEHUE CTAIMOHAPHOU 3ATAYH
TEINJIOMNPOBOJHOCTU B IVIOCKOU OBJIACTH

KJIIOUEBBIE CJIOBA

1. 3agaya TenIONpPOBOIHOCTHU (TEMIIEPATYPHBIN aHAIU3)
2. CtaTu4ecKkuil TeMInepaTypHbIi aHAIN3

3. [l;mockas 3amada

OIIMCAHME 3AJAYN

B kadecTBe mpuMepa pacCMOTPUM CTallMOHAPHYIO 3a]lady TEIUIo-
POBOJHOCTH Ul JABYMEPHOUW OOJacTH B BUJAE JATUHCKOW OYKBBI «R)».
['eomeTpusi 001acTH, OTHECEHHOW K [EKApTOBOW CHUCTEME KOOPIHMHAT
Oxy, moka3aHa Ha puc. 1. Pazmepbl OyKBbI ONpenesitoTcs CleayOIIMU
napametpamu: HL=1.4 m (Beicota); WL=0.8 M (mmupuna), WWL=0.2
(mupuna creHok); HAL=0.7 M (IONOJHUTEIBHBIN pa3Mep MO BBICOTE).
MarepuanoM o0JacTu SBISETCS CTalb ¢ KOAQ(OUIHEHTOM TEIIONPOBOI-
Hocth K= 46.7 (B1/(M rpan)).
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Pucynok 1. Cxema o6mactu

B 3agade TpeOyeTcs ompeaenuTs Mojie TeMIepaTyp U BEKTOp IO-
TOKa TeIJia B TUIOCKOW oOmactu B popme OykBbl «R» mpu mojadye Ha
HIDKHUE TPaHU 3aJaHHBIX 3HAYCHUW TeMmmeparypbl W MPU 3aJaHUU Ha
BEpPXHEHW I'paHM yCJIOBUS KOHBEKTHBHOTO TeruiooomeHa. IMeHHo, mpen-
MOJIOKUM, YTO Ha jieBor HuxkHel rpann 0< X <WWL , y=0, remnepa-

Typa 6, paBHa 90°C; a Ha nmpaBoit HwkHel rpann WL —WWL < x <WL,



y =0, Temneparypa 6 pasna 180°C. Ha Bepxue#t rpanu 0<x <WWL ,
y =HL, nmeem yciaoBue KOHBEKTHBHOTO TEIJIOOOMEHA CO 3HAYCHUSIMU

ko3d¢uimenta Temiooomena 60 M u TeMnepaTypoil BHEIIHEH Cpembl
0°C. Bce ocranbpHble rpaHUIBI CYUTAIOTCS TEIIOM30JIMPOBAHHBIMHU.

BBOJHBIE 3AMEYAHUA

3aMeTuM, 4TO IIPU 3aJaHUM BXOJHBIX IAPAMETPOB 3aJa4d HY)KHO
3a00TUTbCA 00 MX COTJIACOBAHHOCTH MO CHUCTEMaM €IMHHUL. 371€Ch BbI-
Opana cucrema equnul — CH, u, Takum o0pa3oM, TeOMETpUUIECKUE pas3-
MEpBI TAI0TCSI B METPAX.

Jlist moctpoenust o0nacTu B BUIE OykBbI «R», OTMETHM, 4TO €€
npaBasi BEpXHssl 4YacTh OIPaHUYEHA KPUBBIMH JIUHUSIMHU, KOTOPbIE MOYKHO
3aJaBaTh OTpe3KaMu NIIMICOB. LleHTp smmncoB OyneT coBHaaaTh C
LEHTPOB JIeKapTOBOM cuctembl koopauHat O'X'Yy', cABUHYTOH OTHOCH-

TEIbHO UCXOAHOU cucteMbl koopauHaT Oxy na WWL BnpaBo mo ocu

aociuce, n Ha (HL-HAL/2) BBepx 1o ocu opauHar. J[jist BHEIIHEH Kpu-
BOJIMHEMHOW YacTH OTHOIICHUE MOTYOCel dJuIiIca Mo oCsiM y' u X' pas-

Ho: =(HAL/2)/(WL-WWL).

KPATKHUE TEOPETUYECKUE CBEJIEHUSA
YpaBHEHHE TEMJIONPOBOAHOCTA OTHOCUTEIBHO HEHU3BECTHOU
GbyHKIUU TeMIiepaTypsl 6, UMeeT BUI:

V- (-K-V§g,)=0, (1)
rae K - TeH3op ko3(p(UIUEHTOB TEIIONPOBOAHOCTH BTOPOrO paHra.
Bemnuuna (=-K-V§, HasbBaeTcss BEKTOPOM MOTOKa Terwia. [l uso-

TPOIIHOTO  MaTepuana TeH3op K sBideTcs  IUaroHalIbHbBIM,
K =Kyy =K, =k, n ypasuenue (1) MoxHO 3amucars B BULE:

V-(-kvé,) =0, (2)

YcoBre KOHBEKTUBHOTO TEINIOOOMEHA MMEET BHI:
D'gz_hf(gext_eh)’ (3)
rae N — BHEMIHsS €IMHUYHAS HOpPMallb K TPAaHHUIE; IS paccMar-
puBaemoii 3amaum  hf =60 (M) — kodduumenT TemnoOoOMEHa;

Oyt = 0°C — TeMmiepatypa OKpy»Karouiei cpepl.

21.]-[5{ T€1‘IJIOI/I3OJII/Ip0BaHHBIX FpaHI/II_I HOpMaJIBHaH KOMIIOHCHTA BCK-
TOpa IIOTOKaA TCIIJIa paBHA HYJIIO:
n-q=0, 4)
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Puc. 1. Cxema obnactu Puc. 2. Hymepanus To4ek u JIMHUN

Pemenue 3agauu ¢ ucnojibzoBanuem ANSYS

JInst penieHus IOCKOM CTallMOHAPHOM 3a7]a4d TEIUIONPOBOIHOCTH
BbIOEpEM IIECTUY3JIOBOM TPEYTOJIbHBIA TeMIEePaTypPHBIA KOHEUYHBIN dJie-
meHT PLANE35 nmakera ANSYS.

Bynem cTpouTh cHayana TBEPAOTEIbHYIO MOJIEIb, a 3aT€M, U3 HEE
— KOHEYHO-3JIEMEHTHYI0. TBEpAOTENbHYI0 MOJIENb MOJYyYUM METOAOM
MOCTPOCHUSI TEOMETPUYECKUX OOBEKTOB «CHHU3Y — BBepx». Jljisi 3TOrO
CHayaja MOCTPOUM OMOPHBIE TOUKH, IMOTOM — JIMHUHU, U, HAKOHEII, JIBY-
MEpHbIE 00JIaCTH.

Ham nonagobutcst cHauana nocTpouThb JIBE OJHOCBS3HBIE 00JIACTH:
MEepBYIO 00JacCTh, OTPAHUUYEHHYIO BHEUTHUMH JUHUSIMHU OYKBBI «R», u
BTOPYIO 00JIaCTh, OTPAaHUYCHHYIO BHYTPEHHUMH JUHUAMH. 3aTeM, C UC-
MOJIb30BaHUEM OYJIEBCKOM OTIEpaIliy BHIYMTAHUS TCOMETPUUYECKUX 00JIa-
creit (komanna ASBA) MOXHO OyeT MOIYYUTh HTOTOBYIO 00JIaCTh OYK-
BBl «R» ¢ oTBepcTHEM.

B cootBeTcTBHE ¢ 3TOM HACOJIOTHEH CHadajia, BBEJS 3aroJioBOK
ITITLE (ume oOs3aTenbHasl MpolieAypa) M MEpelas B MPEmporeccop
/PREP7, 3amagum uneHTH(UKATOPHIL:

ITITLE, Heat Flow in 2D region (R)
/|PREP7

! Bce Besmuunbl B cucteme Cu
! 'eomeTpuueckue pa3mepsnl Tejia B popme 0ykBbl "R

HL=14 ! BeicoTa
WL=0.8 ! llupuna



WWL=0.2 ! [llupuna creHok OykBbI ""R"
HAL=0.7 ! lononHuTeBbHBIA pa3Mep 10 BbICOTE

T_INP1=90 ! Temneparypa Ha JieBOii YaCTH HUKHeH rpaHuLe
T _INP2=180 ! Temmeparypa Ha npaBoii YacTH HUKHEH rPpaHuUIle

T_EXT=0 ! TeMmnepaTypa okpy:kamouieii cpeabl 151 KOHBEKTHBHBIX YCJI0BHI
T_EXT=0
H_F=60 ! Koo puumeHT KOHBEKTHBHOI0 TeI1000MeHa

[lanee, onpenenum matepualibHble CBOMCTBA. JJIsi JIMHEMHOW CTa-
IUOHAPHOM 3aJa4¥l TEIUIONPOBOJHOCTH JJISI MU30TPONHON OJHOPOIHOM
Cpelibl HYy>KHO TOJIBKO OJIHO 3Ha4YeHHe: KOA(OUIIMEHT TeTIONPOBOIHOCTH
K=Kxx . 3nauenue Kxx ais ctaam moMecTuMm B HaOOp MaTepHUaTbHBIX

CBOWCTB MOJI HOMEPOM «1» MO KOMaHIe:
MP,KXX,1,46.7 ! Koa¢ppunuent temionpoBoanoctu KXX=46.7 (Crajn)

3amaguM mapameTpsl TpuUaHTyssiuu. [lycTh ecTh oUH Ti100aib-
HbIi1 pazamep DMESH 1151 KOHEUHBIX 3JIEMEHTOB, PABHBIN MOJOBUHBI IIH-
punbl cteHok OykBbl (T.e. DMESH=WWL/2), u Oonee menkuii pazmep
DMESH1, B uetbipe paza meHbImil. Jns ompeneneHus 3TUX BEIUYUH

BBEJIEM COOTBETCTBYIOIIUE MTAPAMETPHI:

! [lapameTpsbl AJ1s1 TPHAHTYJIALHA
DMESH=WWL/2
DMESH1=DMESH/4

OnpenenuM TUM KOHEYHOTO dJeMeHTa. MBI XOTUM pa30uTh HaIly
00J1aCTh Ha KOHEYHBIC AJIEMEHTHI OJHOTO THWIIA: TPEYTOJIbHBIE KBaJpa-
TUYHBIC TEMIEPATypHblE KOHEYHBIE OJIIEMEHTHI C IIECThIO Y3JIaMH
PLANES35. Jlyist 3TOro moMecTuM B MEpPBBIA HOMEP THIIOB DJIEMEHTOB

snmemeHT PLANE35 o komane:
ET,1,PLANE3S5 ! lllecrny3/i0Boii TpeyroJibHblil TeMnepatypubiii K9 PLANE3S

Ananusupys Bux OykBbl «R», 3ameuaem, 4TO ee mpaBas BEpXHss
4acTh OTPaHUYEHA KPUBBIMH JIMHUSIMH, KOTOPbIE MOXKHO 3a/1aBaTh OTPE3-
KaMu 3ytuncoB. LenTp smnuncoB OyneT coBmagaTh ¢ LEHTPOB AEKapTO-
BOil cucteMbl koopauHaT O'X'Y', CABUHYTON OTHOCHUTEIBHO HCXOJHOU
cucteMsl koopaunat Oxy wma WWL BopaBo mo ocu aberuce, u Ha (HL-

HAL/2) BBepx mo ocu opauHat. [[ns BHEUIHEH KPUBOIMHEHHOW yYacTu
OTHOIIIEHUE MOJyocel asumrnca nmo oCsMm Y' u X' paBHo: =(HAL/2)/(WL-

WWL) . Tlostomy, 1 AaabHEHINETO MOCTPOCHHUS KPUBOJUHEHHBIX JIH-
HUW yIOOHO OMNpEAeNUTh HOBYIO SJUTHITHYECKYIO CHUCTEMY KOOpJIWHAT

oz HoMepoM 11, BBeasi KOMaHIbL:
PEL=(HAL/2)/(WL-WWL) ! IlapamMeTp 3JUIMOTHYHOCTH JJIsi KPHUBOJHHEHHO
yacTH (purypsl



LOCAL,11,1 WWL,HL-HAL/2,,,,,PEL ! DaaunTHyeckass CHCTeMa KOOPIAHMHAT
11
CSYS,0 ! [lepexo/ B OCHOBHYIO IEKAPTOBY CHCTEMY KOOPAUHAT

Tenepp co3gaeM 0051aCTh, OrPAHMYEHHYIO BHEUIHUMH JIMHUSMH

OykBbl «R». CHauana co3gaeM IeBATH OMIOPHBIX TOUEK:
! Onpeuenelme OCHOBHBIX OIIOPHBIX TOYECK JIA BHeIlIHeH I'PpaHuIbI
K,1,0,0

K,2,WWL,0

K,3,WWL,HL-HAL-WWL

K, 4, WL-WWL,0

K,5WL,0

K,6, WWL,HL-HAL

K,7,WL,HL-HAL/2

K,8, WWL,HL

K,9,0,HL

3aTem ompeaensieM JUHUM 1o ToukaM. [Ipu aTom miis coznanus 37-
JUNTUYECKON JIMHUM MPOCTO MEPEXOAUM B IIUIUNTHYECKYIO CUCTEMY KO-
OpJIMHAT, U B HEH MPOBOJIUM «IIPSAMYIO» JIMHUIO, KOTOpas B pe3yjbTaTe
okasbiBaeTcs sumunTudeckol. Komanmga AL B utore mo3BosisieT cO3AaTh

HY’>KHYIO HaM TepByo oosacte Al:

! co3paHue JMHHI IO TOYKAM

L,12$L,23 $L,34$L,45%$L,56

CSYS,11 ! Ilepexon B cucTteMy KOOpAMHAT ¢ HOMepoMm 11
L67$L,78

CSYS,0 ! Ilepexox B OCHOBHYIO 1eKAPTOBY CHCTEMY KOOPIMHAT
L,89%L91

AL,1,2,3,4,5,6,7,8,9 ! Onpenenenue miomanau 1 mo JuHuAM

3ameuanue. Obnacte Al MOKHO OBLIO CO3aTh U IO KOMAHJIE
A1,2,3,4,5,6,7,8,9 ! Onpenesienne mjiomaau 1 mo onopHbIM TOUYKaAM
JleficTBUTENBHO, 3Ta KOMAaHAA CO37aeT IUIONaAb (MOBEPXHOCTH) IIO
OTIOPHBIM TOYKaM C MPOBEACHUEM MPSMBIX JUHUN MeXTy Toukamu. On-
HAKO €CJIM MEXJy TOKaMHU YK€ ONpeNesIeHbl JIMHUHM, TO KoMaHaa A Hc-
MOJIB3YET WX, U B Pe3yJIbTaTe OKa3bIBAeTCs SKBUBAJIEHTHON KoMmanae AL.

CozpnaBas npyrue o01acTd, HyKHO UMETh B BUY, uTO koManaa AL
B KOMaHJIHOM PEXHUME CTPOUT 00JIACTH MAKCUMYM IO JIECSITH JIMHUSM, a
KoMaHaa A — MakKCUMyM I10 BOCEMHAIATH TOYKaM (€CJIM HE UCIOJIb3Y-
ercst 3Hauenne ALL s mepBoro mosis). B mHTepakTuBHOM rpaduue-
CKOM peXUMe TaKuX orpaHuueHuil HeT. Ho ecim ecTh kenanue paboTarh
TOJIKO B KOMaHJHOM pexuMe ¢ ucnoiab3oBanuem APDL, To MoxHO pa3s-
OUTH CIIOXKHYIO 00JIaCTh Ha 0oJiee MPOCTHIE MOAYACTH C YHCIOM TOYEK
WU JIMHUU, YAOBJIETBOPstomKX orpanndyeHusiM komaua A wim AL. Co-
3MaB 3TH MOJ00JACTH, HYXKHYIO CIOXHYIO O00JacTh MOXXHO TOJTYYUTh
obbennHeHueM mojao0acTeii. MOXXHO MX U HE OOBEAUHSATH B OJIHY 00-



JaCcTh, HO TOTJIa HYXXHO MPOCIEINUTh, YTOOBI I'paHUYAIIUE IMO000JacTH
UMeEJIM OJHU M T€ )K€ ONOPHBIC TOYKH M JIMHUHM Ha COCEJICTBYIONIUX T'pa-
HUILIAX.

JIelcTBYsI aHAJIOTUYHO, TTOCTPOUM BTOPYIO 00JIACTh — MyCTOTEIYIO
gacThb OYKBBI «R»:
! Onpenesnenue OTBepCTHS - MJIOLIAAH 2
K,10,WWL,HL-HAL/2-(WL-2*WWL)*PEL
K,11,WL-WWL ,HL-HAL/2
K,12, WWL ,HL-HAL/2+(WL-2*WWL)*PEL
CSYS,11
L,10,11$L,11,12
CSYS,0
L,12,10
AL,10,11,12

Tenepnr OyneBckasi orneparusi BHIYMTAHHE IMO3BOJIIET U3 TEPBOM
0o0JacTu BbIpe3aTh BTOPYIO, U B pe3yjbTaTe MOJIYyYUTh TpeOyeMyro 00-

JaCTb C OTBCPCTUCM, IIPUYICM ITa 06HaCTI> 6YILGT HMCTb HOMCD 3:
ASBA,1,2 ! Boipe3ats u3 obactu 1 o6aactp 2

B utore co3nana TBepaoTeNbHAS MOJEIL O€3 TPAHUYHBIX YCIOBHM.
O6aacTh 1MoJ HOMEPOM «3» COOTBETCTBYET IJIAHUPYEMOMY BUJIY OYKBBI
«R», 1 el Mo yMOJIYaHHIO COMOCTABJICHBI BCE aTPUOYTHI C HOMEPOM « 1,
T.. HA0Op MaTepPHAIBHBIX CBOHCTB C HOMEPOM «1», THIIBI 3JIEMEHTOB C
HomepoMm «1», u T.1. Komaunet MP u ET, BBeneHHble paHee, 3aaald
HY>KHbIC HaM 3HAYCHMS JJII MAaTePHAIBHBIX CBOWCTB C HOMEPOM «1» u
THUIIOB DJIEMEHTOB C HOMEPOM « 1 ».

[Tepexon OoT TBEpAOTENBLHOM MOJEIN K KOHEUYHO-3JIEMEHTHOU OKa-
3bIBAETCS 3[I€Ch COBCEM HE CJIOXKHBIM. OmpenenuB pa3Mepbl KOHEUHBIX
AJIIEMEHTOB BOJM3M OMOPHBIX Touek Mo komanmam KESIZE, momywaem

KOHEYHO-3JIEMEHTHYIO MOJIeNb U3 TpeyroybHbIX neMeHnToB PLANES3S no
koManne AMESH:

! YeranoBka pa3MepoB 3J1eMeHTOB BOJIN3H ONOPHBIX TOYEK
KESIZE,ALL,DMESH

KESIZE,3,DMESH1 $ KESIZE,6,DMESH1

KESIZE,10,DMESH1 $ KESIZE,11,DMESH1 $ KESIZE,12,DMESH1
AMESH,ALL ! Tpuanryaunposarts o6aactsb (3)

FINISH

B xonne npuBeaeHHoro Beime (pparmenta mo xkomanae FINISH
ObLa 3aBepIieHa padoTa MOCTIpoIeccopa.

[TonyyeHHass KOHEYHO-3JIEMEHTHAas MOJENb IOKa3aHa Ha puc. 3
(komannma EPLOT npu HEeKOTOpHIX onmusix rpadu4eckoro BEIBOJIA, IPH-



BEJICHHBIX Jlajiee B mocTipoiieccope). s BbIBOa KOHEYHO-3JIEMEHTHOM
CETKH B MHTCPAKTUBHOM PEXHMeE ciieayeT BeimoiaHuTh: Plot->Elements.
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Puc. 3. Koneuno-nieMeHTHAas MOIEIb

CreayrommmM 3TaroM SBJISIETCS 3aJaHUE TPAHWUYHBIX YCJIOBHHA H
dbopMHpoOBaHUE U PEIICHUE CUCTEMbI JIMHEHHBIX alnredpandyeckux ypas-
uenuii (CJIAY) MKD. Bcee atu aeiictBus BoimonnuM B pematerre /SOLU.

JIyist 3a7aHusl TPAaHUYHBIX YCJIOBHUM MBI BBICIISIET HYKHOE MHOME-
cTBO y3710B KomanHgamu NSEL, a 3aTteM riaBHbIE rpaHUYHbBIC YCIOBHS
JUIsL TeMIIepaTypbl 3agaeM 1o kKomaHje D, a ycrnoBusi KOHBEKTHBHOTO
TerooomeHa — 1o komanjae SF. [1o okoHuaHUIO ATUX MPOIEAYP HYKHO
HE 3a0bITh BEPHYTHCS K BBHIOOPY BCEX Y3JIOB MOJEIH IO KOMAaHJE
NSEL,ALL .

[To omnoit komanae SOLVE mnpoucxomut (opmupoBaHHue 3iie-
MeHTHbIX Matpull, popmupoBanue CJIIAY MKD u coOCcTBEHHO pelieHue
CJIAY.

b0k Hy»XKHBIX KOMaH/JI pelaTelisi B UTOre BBITJIAINT TaK:
/SOLU
ANTYPE,STAT ! PelieHue cTallMOHAPHOM 3a1a4M
NSEL,S,LOC,Y,0 ! BbiGop Bcex y3Ji0B ¢ KOOpAUHATOH Y=0
NSEL,R,LOC,X,0,WWL
D,ALL,TEMP, T_INP1 I 3agar, aasi  Bcex  BBIOPaHHBIX  Y3JI0B
TEMP=T_INP1
NSEL,S,LOC,Y,0 ! BbiGop Bcex y3Ji0B ¢ KOOpAUHATOH Y=0
NSEL,R,LOC,X,WL WL-WWL
D,ALL,TEMP,T_INP2 I 3agar, aas  Bcex  BBIOPaHHBIX  Y3JI0B
TEMP=T_INP2
NSEL,S,LOC,Y,HL ! Boioop Bcex y3J10B ¢ koopaunatoii Y=HL
NSEL,R,LOC,X,0,WWL
SF,ALL,CONV,H_F,T_EXT ! KonBeKTUBHBIi TeNJI000MeH B BLIOPAHHBIX y3J1aX
NSEL,ALL ! BepHyThCsl K BBIOOpPY BeeX y3JI0B MOJeJIN



SOLVE | Peruuts CJIAY MKD

SAVE,Heat Letter R,db ! Coxpanurps 6azy ANSYS 3agaud noa HMeHeM

Heat Letter R.db
FINISH

OtmeTnM, 4uTo 31ech o komanae SAVE,Heat Letter R,db tBep-
JOTEeNbHAS M KOHEYHO-IJICMEHTHAS MOJENM 3a/laud 3alHChIBAIOTCS B
daiin popmara 6a3sl manabIx ANSYS *.db, u sToMy (aiiny HazHaueHO

ums Heat_Letter R.db.

BrIBeieM MoJTydaromiyocss KOHEYHO-3JICMEHTHYIO CETKY C TpaHHY-
HBIMHU yCIIOBUSIMU (puc. 4). [IJis 3TOro B MHTEPAKTUBHOM PEKUME CIICTY-
et BeimosiHuTh: Plot->Elements, PlotCtrls->Symbols->Ormeruts All Ap-
plied BCs, B nynkre Surface Load Symbols mis otoOpakenus: yciaoBuit
KOHBEKTHUBHOI'O TeruioooMeHa 3anarh BeiBog Convect FilmCoef:

[/PSF] Surface Load Symbols
Visibility key for shells
Plot symbols in color

Show pres and convect as

‘Convect FilmCoef j
[ Off
v On

‘Arrows j
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ELEMENTS
PowerGraphics
EFACET=1

Zv =1

DIST=.T77
XF =.4
YFE =.7

Z-BUFFER

.........

Puc. 4. KOHEUHO-31EMEHTHAS CETKA C TPAHUYHBIMU YCIOBUSMHU

OcraeTrcs pOCMOTPETh PE3YJIbTaThl, YTO MOXKHO CAENIAaTh B MOCT-

nporeccope POST1:
/POST1



! Komanabl, ynpasJjsionue (popmaroM rpa¢puueckoro BbIBoaa
/SHOW,WIN32C

JlaHHast KOMaH/a 3a/1aeT BUJ TpaguuaecKoro yCTpocTBa (31eCh
contours WIN32) 1 mo3BoJjIsieT U3MCHHUTh KOJIHMYECTBO OTOOpakaeMbIX
I[BETOB B IIBeTOBOH mikaiue. [To ymomuanuto ucnonssyercst X11. MaTepak-
tuBHbIl peskuM : PlotCtrls->Device Options.

Crnenyromuii 070K KOMaH[ 33Ja€T OMIMK rpauuecKoro BHIBOJA B
OKHE

/TRIAD,OFF ! He moka3pIBaTh Ha4YaJjia KOOPAMHAT U oceil
/PLOPTS,INFO,2 ! Ucnouas3oBath (popmat BeiBOAA Auto-legend nJisi moamnu-
ceil

/PLOPTS,LEG2,0FF

/PLOPTS,LOGO,OFF ! Jlororun ANSYS He moka3piBaTh B rpa()M4ecKoM BH-
ae

/PLOPTS,FRAME,OFF ! He noka3biBaTh paMKy

/PLOPTS,TITLE,OFF ! He noka3bIiBaTh 3aroJioBoK

/[PLOPTS,MINM,ON

/[PLOPTS,DATE,OFF ! He noka3biBaTh aaTy

B wuntepaktuHoM pexume PlotCtrls->Window Ctrls->Window
Options. 3mecs MokHO ykasarh 3ama the legend, Ansys logo, window
frame, title , date and time, triad, etc.

A Window Options £3
[/PLOPTS] Window Options
INFO Display of legend Auto Legend j
LEG]1 Legend header [v On
LEG2 View portion of legend [+ On
LEG3 Contour legend [¥ On
FRAME Window frame [ Off
TITLE Title [ Off
MINM  Min-Max symbaols [v On
FILE Jobname [ Off
LOGO ANSYS logo display Text in legend j
WINS Automatic window sizing - [¥ On

- when entire legend turned on or off
WP WP drawn as part of plot? [~ No
DATE DATE/TIME display |No Date or Time j
[/TRIAD] Location of triad Notshown M
[/REPLOT] Replot Upon OK/Apply? |Rep|ot j

OK Apply Cancel Help




Crenyroinas KOMaH1a MO3BOJISAET 337aTh KOJMUYECTBO IIBETOB B IIBETOBOM
mkane (MurepaktuBubii pexum: PlotCtrls->Style->Contours->Uniform

contours->Number of contours)
! liis mokasa pacnpeae/ieHMH BeJJMYUH UCI0JIb30BaTh 14 rpaganuii ypoBHeu
/CONT,,14

JIist KOHBEPTAIUU YEPHOTO M OEJIOr0 MCIIONB3YIOTCS KOMaH bl (B UHTEp-

aktuBHOM pexume: PlotCtrls->Style->Colors->Reverse video)
! UuBepTHpOBaHNe (DOHA C YEPHOI0 HA OeJIbIH
/RGB,INDEX,100,100,100,0

/RGB,INDEX,0,0,0,15

Jlanee 3a1aiuM KOMaH/IbI 1J11 OTOOPaKEHUS TPAHUYHBIX YCIIOBHI (B UH-
tepaktuBHOM peskume: PlotCtrls->Symbols->All applied BCs)

/PBC, TEMP,,1 ' OTob6paxarh rpaHUYHbIE YCIOBHS 1JI TEMIIEPATyPhI
/[PSF,CONV,HCOEF,2 ! Oro0pa:karh cTpejJKaMi rPaHUYHbIE YCJIOBHUSI C KO-
3¢ PUuMEeHTOM Term1000MeHa

CoOCTBEHHO BBIBOJ pAaCIIpCaACICHUSA ITIOJIA TEMIICPATYPhI OCYIICCTBIIACTCA

110 HOCJICI[HGﬁ KOMaH/IC
PLNSOL, TEMP ! Iloka3aTh nmoJjie TeMnepaTypbl

JIns BBIBOZA paclipesielieHue TeMIEpaTypbl B UHTEPAKTUBHOM pe-
xume ANSYS crenyer Beimosauth Bxox B General Postprocessor: Gen-
eral Postproc->Plot Results->Contour Plot->Nodal Solu->DOF Solution-
> Nodal Temperature.

ANSYS 11.0

BLOT NO. 1
NODAL, SOLUTTCN
STEP=1
SUB =1
TIME=1
TEMP (AVG)
RSYS=0
PowerGraghics
EFACET=1
AVRES=Mat
SMN =51.299
MK =180
CONV-HOCE
60

51.299
. 60492

69.685
=
o 78.878
= sslonL
= 97.264
O 106.457

115.649
— ETYN:E
.
= 134005
B 123028
E 15
55 l6l.614

170.807
[ ]

180

Puc. 5. Pacripenencuue Temneparypsl (C H300paKeHHEM MPaHHUYHBIX
YCIIOBUI)
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W3 puc. 5 HaxoauM, 9TO Ha BEPXHEH TpaHUIle 00IaCTH C YCIOBHUEM
KOHBEKTHBHOTO TEIUIOOOMEHA TOJIYy4YaroTCs MHUHUMAaJbHbIC 3HAYCHUS
TeMmIiepaTypsl 6y, npubiauxeHHo paBubie 51°C.

B noctrnporeccope /POST1 M0OKHO BBIBECTH M IPYTHE XapaKTCPH-
CTHKHU PEIICHHUs, HAlpUMep, MOAYJIh BEKTOpa MOTOKa Teruta. J{is aToro

MOHO BOCITIOJIb30BaTbCI KOMaHIAMMU.

/PBC,TEMP,,0 ! He noka3pIBaTh I'PAaHUYHbIE YCJIOBUS JJIs1 TEMIIEPATYPbI
/PSF,CONV,HCOEF,0 ! He noka3biBaTh rpaHU4YHbIe yCJI0BHA ¢ KO3 PuuneH-
TOM TelJI000MeHa

PLNSOL,TF,SUM ! Iloka3aTb MOayJib BEKTOPA TEIJIOBOI0 MOTOKA

Wnu B wHTepakTHBHOM pexkume: General Postproc->Plot Results-
>Contour Plot->Nodal Solu->Thermal flux->Thermal flux vector sum.

B pesynprate mogyduM KapTUHKY pachpeefeHuid 3Ha4YeHUN Mo-
JyJIsl BEKTOpa MOTOKa Teria (puc. 6)

ANSYS 11.0

PLOT NO. 1
NCDAL SOLUTICN
STEP=1

HI0CCNEERCAN

Puc. 6. Pacnipenenenue Mo yssi BEKTOpa MOTOKA TeTuia

Kak BuaHO U3 puc. 6, BEKTOp MOTOKA TEIJIa UMEET SKCTPEMYMBI B
YIJIOBBIX TOYKAX.

Ha puc. 7 mokasaHo pacmpejerenue BekTopa moroka terma (Gen-
eral Postproc->Plot Results->Vector Plot->Predefined->Flux&gradient-
>Thermal flux TF.
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VECICR
S5TEP=1
5UB =1
TIME=1
IF
ELEM=40%

MIN=173.377
MARX=8574.47

[

-1
-1

'Y

r ok
[

3]

a
o
j

= -

o

BE0C0 BEOOOEN g

173.377
TT73.456
1373.
1973.
2573.
3173.
3TT73.
4373.
5574.
6174.
6774,
T3T4.
7974,
8574.

53
6l
69
77
85
893
08
16
24
32
4

47

Puc. 7. Pacnpenenenue BeKTopa noToka Teria

Cymmapubiii komananbiii ¢aitn Ha si3pike APDL ANSYS HasbiBaetcs

Th2LS 1.inp
Pemenue 3agaum ¢ ucnojb3oBanueMm FlexPDE

Bxoanoit  ¢aitn  anga  mporpammsl

FlexPDE

Ha3bIBACTCA

Th2LS_1.pde. C nmoMoIpi0 3TOT0 BXOJHOTO (haiijia MOXKHO TOJYYHThH

aHajoru4ssle pe3ynbrarsl Bo FlexPDE:
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