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Utility Menu: File>Change Jobname, % A\ 3Cf}:44 Transientl;

Utility Menu: File>Change Title 41 A\ Thermal Transient Exercise 1;

Main Menu>Preprocessor, i A FiALFE

Main M enu>Preprocessor>Element Type>Add/Edit/Delete, £+ 570 plane77;
Main Menu>Preprocessor>Material Props>Isotropic, & XAk 1 (4i) ) KXX
4T 383. DENS45T 8889, C 457 1390;



6. Main Menu>Preprocessor>Material Props>lsotropic, & X A1kl 2 (Bk) 1) KXX
ZF 70, DENS%%T 7837, C 451 448;

7. Main Menu>Preprocessor>Material Props>Isotropic, & X A1kl 3 (/KD ) KXX
21 0.61. DENS%57996. C 45T 4185;

8. Main M enu>Preprocessor>-Modeling->Create>-Areas->Retangle>By
Dimensions, i A X1=0, Y1=0, X2=0.6, Y2=05, %+t Apply, i\ X1=0.15,
Y1=0.225, X2= 0225, Y2=0.27, & # Apply, %i A X1=0.6-0.2-0.058,
Y 1=0.225, X2=0.6-0.2, Y2=0.225+0.044, £F¢ OK;

9. Main Menu>Preprocessor>-Modeling->Operate>Booleans>Overlap, % Pick
All;

10. Utility Menu: Plotctrls>Numbering>Aresas, on;

11, Utility Menu:Plot>Aress;

12. Main Menu>Preprocessor>-Attributes->Define->All Areas, EFHF 1,

13. Main Menu>Preprocessor>Meshing->Size Cnitrls->-M anualsize->-Global->Size,
AT R/ 0.02;

14. Main Menu>Preprocessor>M eshing->Mesh->-Areas->Mapped>3 or 4 sided, %
PRI

15. Main Menu>Preprocessor>-Attributes->Define->All Areas, iEFH K 2;

16. Main Menu>Preprocessor>M eshing->Mesh->-Areas->Mapped>3 or 4 sided, %
PRI

17. Main Menu>Preprocessor>-Attributes->Define->All Areas, iEFH Kl 3;

18. Main Menu>Preprocessor>Meshing->Size Cnitrls->-M anualsize->-Global->Size,
5T K/ 0.05;

19. Main Menu>Preprocessor>Meshing->Mesh->-Areas->Free, £ F/K4;

20, Utility Menu>Plot>Area;

21. Main Menu>Solution, A NZEK i

22. Main Menu>Solution>-Andysis Type->New Analysis, £ Transient, & XA
WS M s

23. Man Menu>Solution>-Load Step Opts>Time/Frenquenc>Time Integration,
TIMINT, off, & EATRaA /4T

24, Main Menu>Solution>-Load Step Opts>Time/Frenquenc>Time-Time Step, % i&
TIME >4 0.01. DELTIM {24 0.01;

25. Utility Menu: Select>Element>mat, #ii A 3, £+ Apply, 1%+ Nodes>Attached
to, £+ Element;

26. Main Menu>Solution>-Loads->Apply>-Thermal->Temperature>On Nodes, %



¥ Pick All, #i\ 20;

27. Utility Menu: Select>Element>mat, %A 2, 4% Apply, %+ Nodes>Attached
to, £+ Element;

28. Main Menu>Solution>-Loads->Apply>-Thermal->Temperature>On Nodes, %
#¢ Pick All, %\ 80;

29. Utility Menu: Select>Element>mat, %A 1, 4% Apply, %+ Nodes>Attached
to, £+ Element;

30. Main Menu>Solution>-Loads->Apply>-Thermal->Temperature>On Nodes, %
¥ Pick All, #iA 70;

31, Utility Menu: Select Everything

32, Main Menu>Solution>-Solve->Current LS

33. Main Menu>Solution>-L oad Step Opts>Time/Frenquenc>Time-Time Step, W&
TIME=3600, DELTIM=26, f&/|>. KN Z2 K709 2, 200, K Autots
H 4 ON;

34. Man Menu>Solution>-Load Step Opts>Time/Frenquenc>Time Integration, ¥
TIMINT ¥ & 4 ON;

35. Main Menu>Solution>-Loads->Delete>-Thermal->Temperature>On Nodes, %
F£ Pick All, BRGS0 Bt i SCHTY ROl

36. Main Menu>Solution>-Load Step Opts>Output Ctrls->DB/Results, £+¢ Every
Substeps;

37. Main Menu>Solution>-Solve->Current LS;

38. Main Menu>TimeHist PostPro, i A\ POST26;

39. Main Menu>TimeHist PostPro>Define Variables>Add>Solution summary, £
User specified label HEH 14 A\ dtime, %4 Solution Items>Step Time, %+ OK,
Add>Noda result>, 7 Node number HEH %A\ node(0.1875,0.2475,0), 7 User
specified label HEH 141 A\ T_Copper, [AlFEH A S5 A

40. Main Menu>TimeHist PostPro>Graph Virables, i N A0S, Won&Ar B
IS R AR A D Rl 2

41, Main Menu>General Postproc, i A\ POST1;

42, Main Menu>General Postproc>-Read Results->L ast set

43, Utility Menu>Select>Element>mat, #ii A\ 1, %+ Apply, Nodes>Attach to,
1EF¢ Element, OK;

44, Main Menu>General Postproc>Plot result>Nodal Solution, %+ temperature;

45, Utility Menu>Select>Element>mat, %A 2, %+ Apply, Nodes>Attach to,
1EF¢ Element, OK;



46. Main Menu>General Postproc>Plot result>Nodal Solution, %% temperature;
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[filename,transient1
ftitle, Thermal Transient Exercise 1

IE AL PR

Iprep7

et,1,plane77 V=& ve syt
mp,kxx,1,383 U g M EHATERESHL
mp,dens,1,8889 11~4, 2~%k, 3~/K
mp,c,1,390

mp,kxx,2,70

mp,dens,2,7837

mp,c,2,448

mp,kxx,3,0.61

mp,dens,3,996

mp,c,3,4185

rectnag,0,0.6,0,0.5 L gt LA S A
rectang,0.15,0.225,0.225,0.27
rectang,0.6-0.2-0.058,0.6-0.2,0.225,0.225+0.044
aovlap,all Ui JR 54
/pnum,area,1

aplot

aatt,1,1,1 53 P A
eshape,2

esize,0.02

amesh,2

aat,2,1,1

amesh,3

aatt,3,1,1

eshape,3

esize,0.05

amesh,4



/pnum,mat,1

eplot
finish

Uz K fir

/solu

antype,trans

timint,off VA ERSAS AT 1 W1 AR 2 A
time,0.01 FE R A 2 I IS TRR /N R s 22
deltim,0.01

esel,s,mat,,3

ndes

d,dl.,temp,20

esel,smat,,2
ndes
d,dl,temp,80

esel,smat,,1
ndes
d,dl.,temp,70

allsel
solve 53 B UG o0 AT

time, 3600 VEAT IR S 23 BT

timint,on VFT T IS TR A 4y

deltim,26,2,200 BN 20K, oK s/ M) 2 K
autots,on T A s a2

ddelet,all,temp U BRAS S 23 BT o s SCIT RS
outres,all,1 PR REAS 20 BO1E B N A S
solve

finish

save

133 N\ POST26 )5 A4bFi

/post26

solu,2,dtime, dtime 12~F— BRI (A 22K
nsol,3,node(0.1875,0.2475,0),temp,, T_Copper 13~ il [ 700 15
nsol,4,node(0.371,0.247,0),temp,, T_Iron 1A~ [ H 0 5
nsol,5,node(30,0,0),temp,, T_H20 Bot 15~ 7K F6 1) JEC S
nsol,6,node(30,50,0),temp,, T_H20 Top 16~ 7K A4 1) T8



nsol,7,node(0,25,0),temp, T_H20 Left  17~/KAH 12558
nsol,8,node(60,25,0),temp,, T_H20_Right 18~ KA 1A 38

Plvar,2
plvar,3,4,5,6,7,8
finish

1k N POST1 Jab 2t

Ipostl VREEN B e — AN P
set,last

esel,s,mat,,1

ndes

plnsol,temp

esel,s mat,,2
ndes

plnsol,temp

finish



