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Command: 3F
GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Thermal |
Radiation | On Modes
GUI: Main Menu | Solution | Define Loads | Apply | Thermal | Radiation | On
MNodes
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Command: SFE
GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Thermal |
Radiation | On Elements
GUI: Main Menu | Solution | Define Loads | Apply | Thermal | Radiation | On
Elements
AT L GUI #kfF s, fEBIRY Lk HRe pfon, WhiEfE ANSYS Rl
Bl Apply RDSF on Elems #4152, @l 3-36 fior, 76 VALUE Emissivity

HEP 4 A,
O
[5FE] Apply FESF (RDSF) on Baments
e —
WALUE Ervessivity I:l
WALLET Erciomas rmber |_—'__'|
* | v | oo I

B 3-36 {ERTT RIS AR
& TEAEHER s S
o PEERET L s e o a0
Command: SFL
GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Thermal |
Radiation | On Lines
GUI: Main Menu | Solution | Define Loads | Apply | Thermal | Radiation | On
Limex
PiT Fif GUI MBS, fEBIN ki s, S ANSYS Bnmom
B Apply RDSF on Lines ¥ ifHE, 0P 3-37 %5, # VALUE Emissivity &
HE b A
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Command: BFA

GUI: Main Menu | Preprocessor | Louds | Define Loads | Apply | Thermal |
Radiation | On Areas

GUI: Main Menu | Solution | Define Loads | Apply | Thermal | Radiation | On
Areas

AT Eik GUI ERG . S ERSBINRE,. RES ANSYS Boni O A
Apply RDSF on Areas 4 if#E, W 3-38 fros, 7€ VALUE  Emissivity 3C4HE
AR .
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Command: SFTRAN

GUI: Main Menu | Preprocessor | Loads | Define Loads | Operate | Transfer to FE
| Surface Loads
GUI: Main Menu | Solution | Define Loads | Operate | Transfer to FE | Surface
Loads

4T B3k GUI 8156, ANSYS B 78 O B Tranfer Solid Model Surface Loads
to Elements EHE, 0 3-23 Fiae. $dy OK HH o7 (hsER ot sl
% L IR R .
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1. Time/Frequenc %15
® Time-Time Step: B 15 ¥ 86 %7 5 ) 0 (6]
Command: TIME:; DELTIM:; EBC:; AUTOTS
GUI: Main Menu | Solution | Load Step Opts | Time/Frequenc | Time-Time Step
fi b R T H S BN Y 3-39 Fras i & HE.
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B 3-30  Time and Time Step Options 470 i3 T 2 1FHE

EFE®, £ Time at end of load step SCAHE PR A S LR ) #F Time step size I
AHE PR AR B @ Stepped or ramped b.c. 3 TH 81 o ¥ ik o Ramped #3548,
P AT PR — R R, WD Sepped PR, #r&iETIER
R R A 7 Automatic time stepping 3 T4 PR & ) @ Bhid i) 5 45
{E Minimum time step size 15 Maximum time step size 3 #c HE S A 0 0B ] 20 10 |
B a] 26 .

®  Time and Substps: 852 0 8857 22 5 T 40 00 80 R A fin] 20 A A
Command: TIME; NSUBST: KBC: AUTOTS
GUIL: Main Menu | Solution | Load Step Opes | Time/Frequenc | Tirme and Substps
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Bl 3.40 Time and Substps Options & 17 & W #f (5 HE
2. JEERTEIER

it Main Menu | Solution | Load Step Opts | Nonlinear #iy-3. tHBLANPE 3-41 Branif) S8,
TE UL AR AT L R & PR R
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B 341 dERRMR IR

® Convergence Crit: FTHUIBELAE . 0t 48 S4ibr B W40 A4 OB bRE, B #8 I
R S 1 -
Command: CNVTOL

GUI: Main Menu | Solution | Load Step Opts | Nonlinear | Convergence Crit
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® Equilibrium her: #5786 — 75 CUFRRCEE . BIUGY 25, 3RE

A S ¥y ] B

Command: NEQIT

GUI: Main Menu | Solution | Load Step Opts | Noalinear | Equilibrium ler

Line Search: B Ml ®WART, o {F ANSYS £ Hek4 B Newton-Raphson 775k
T ER TR % .

Command: LNSRCH

GUI: Main Menu | Solution | Load Step Opts | Nonlinear | Line Search

Predictor: A0 ol MG — 7 40— k{0 B b B R W B I .
Command: PRED

GUI: Main Menu | Solution | Load Sep Opts | Nonlinear | Predictor

Criteria to Stop: W8RG SRR, EFRBE, ANSYS o] LS % i ak
B —EE iy He Ak ok e

Command: NCNY

GUI: Main Menu | Solution | Load Step Opts | Nonlinear | Criteria to Stop

3. WtHiEw

#eidy Main Menu | Solution | Load Step Opts | Output Cirls %, B0 3-42 Bt
TE b n LA o B o A A T

=
B Zela Frintsat
B Grpk Ssla Track
B np/Eramltn File
B Shaw Statux
B rém File

u Tncl Baxn Sossry
Bl Integratiss Ft

B 342 SEHPEISE

Solu Printout: WG FESETENRE . o7 (F ] 45 0 SRS #* ow S0,
Command: OUTPR

GUI: Main Menu | Solution | Load Step Opts | Output Ctrls | Solu Printout
DB/Results File: MCEIR A FHeSiES ek, B FE$0=ah fhpy R,
Command: OUTRES

GUI: Main Menu | Solution | Load Step Opts | Qutput Cirls | DB/Results File

4. WES TR

il Main Menu | Solution | Analysis Type | Analysis Options &%, H S E 343 Fim

B T AT R
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® Newton-Raphson %18
T () SRt R A, P 5 IR, R
Program Chosen: B ANSYS Hahig#.
Full N-R: {155 4= 1) Newton-Raphson.
Modified N-R: {8 i i) Newton-Raphson.
Initial Stiffness: {H_E O A,
Full N-R unsymm: {ff B FL97 8L 43 B 5 B )2 4= Newton-Raphson.,
Command: NROFT
GUI: Main Menu | Solution | Analysis Type | Analysis Options

® Egquation solver 7
IR A R SRR, ATtk aR00 R 817 Frontal direct equation solver (BELL ).
Sparse direct equation Solver. Jacobi Conjugate Gradient { JCG Yiterative equation solver.
ICG out-of-core solver. Incomplete Cholesky Conjugate Gradient (ICCG) solver.
Pre-Conditioned Conjugate Gradient lterative equation Solver (PCG ). Pre-Conditioned
Conjugate Gradient lterative equation Solver, out-of-memory option (PCGOUT).
Algebraic Multigrid lterative equation solvert AMG ). Distributed Domain solver{ DDS ).
Distributed Pre-conditioned Conjugate Gradient Iterative equation solver (DPCG).
Distributed Jacobi Conjugate Iterative equation solver (DICG ).
Command: EQSLV
GUI: Main Menu | Solution | Analysis Type | Analysis Options

® Temperature difference £l
0 0 P e A . e TT AN S AT, AR E AT R (R S R R
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Command: TOFFST
GUL: Main Menu | Solution | Analysis Type | Analysis Options

5. kKW

Command: S0OLVE
GUIL: Main Menu | Solution | Solve
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-Fiaz# T, " RUER POSTI #AT /5 A #.
® A POSTLfG, EARTEMTFH:
Command: SET
GUI: Main Menu | General Postproc | Read Results
ATEUEE LT 3 A EELER:
» EA=ZERR
Command: PLNSOL; PLESOL: PLETAB %
GUI: Main Menu | General Postproc | Plot Results
» REBEER
Command: PLVECT
GUI: Main Menu | General Postproc | Plot Results | Vector Plot
> FIREF
Command: PRNSOL; PRESOL: PRRSOL %
GUI: Main Menu | General Postproc | List Results
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Command: MPTEMP. MPDATA

GUI: Main Menu | Preprocessor | Material Models

GUL: Main Menu | Preprocessor | Loads | Loads Step Opts | Other | Change Mat Props |

Matenal Models

GUI: Main Menu | Solution | Loads Step Opts | Other | Change Mat Props | Material

Models

HEfrow L GUIHE 5 . ANSYS 5 R T O B Define Material Model Behavior #1HiG#HE,
PRSP M R R R T W . Wl 4-2 Fias. S, EeAGERE L, T
et Ry iR G5 HE P ] Thermal.  Specific Heat 3570, ANSYS 8 78 O B Specific Heat for
Material Number 1| 3 i5HE, WE 43 (a) FoR, HFHEERER SR PHEERE. &£C
LAEPWALS: THE AR T d L, I fd; Specific Heat for Material
Number 1 3 iGHE P () Add Tempeature 3581, ANSYS &idHSEPSENEME, WE 43 (b)
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3 1. EXSF#ER
& SE U AT Y
oSN
Command: ANTYPE. TRANSIENT. NEW
Command: ANTYPE., 4, NEW
P 5 3. s e ek 2 0y
GUI: Main menu | Preprocessor | Loads | Analysis Type | New Analysis
GUI: Main menu | Preprocessor | Loads | Analysis Type | Sol’n Controls | Basic
GUIL: Main menu | Solution | Analysis Type | New Analysis
F bk SR A S B B 44 PR REHE, B Transient S0 .

B 44 507 Y R R e
& nGLEREE Moo, Heinbginih B
Command: ANTYPE. STATIC. REST
GUL: Main menu | Preprocessor | Loads | Analysis Type | Restart
GUI: Main menu | Preprocessor | Loads | Analysis Type | Sol’n Controls | Basic
GUI: Main menu | Solution | Analysis Type | Restant
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Command: TUNIF
GUL: Main Meno | Preprocessor | Loads | Define Loads | Apply | Thermal |
Temperature | Uniform Temp
GUI: Main Menu | Preprocessor | Loads | Define Loads | Senting | Uniform Temp
GUI: Main Menu | Solution | Define Loads | Apply | Thermal | Temperature |
Uniform Temp
GUI: Main Menu | Solution | Define Loads | Setting | Uniform Temp
GUI: Main Menu | Solution | Loading Options | Uniform Temp
S o ELYERU AW b E R e, HiTESed S ANSYS B
H{ B Uniform Temperature #HEHE, 7533415 HE o 5770 A0HE oh 4 A FE LA

B WM NEAFEN L, R SRR,

e WIWESNEY
BRI, RETEERE T ax (T-TREF). K9 a @
Bl R¥. TREF H&5HRA. S5EANMILT, (Boldllidn Flyirae.
Command: TREF
GUI: Main Menu | Preprocessor | Loads | Define Loads | Setting | Reference Temp
GUI: Main Menu | Solution | Define Loads | Setting | Reference Temp
it FikdEY 5. ANSYS BR® O WA Reference Temperature ©f 15HE, 1n
B 4-5 Wi, fECRHEPSASERAHN.
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W45 BRSO S

e WEYAEMY
P WAEEEREE
Command: [
GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Thermal |
Temperature | On Nodes
GUI: Main Menu | Solution | Define Loads | Apply | Thermal | Temperature | On
Nodes
AT i dr T, ANSYS SRW O IR Apply TEMP on Nodes 3 i5HE, P8
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Command: DDELE

GUI: Main Menu | Preprocessor | Loads | Define Loads | Delete | Thermal |
Temperature | On Nodes

GUI: Main Menu | Solution | Define Loads | Delete | Thermal | Temperature | On
Nodes

oV S i

ERdEN gD, FN ARG EECEE, WOEEd a5 T i,
Command: IC

GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Initial Condit'n |
Define

: Main Menu | Solution | Define Loads | Apply | Initial Condit’n | Define

ATy EiEddF oG, HE e EE R b e B M D i A S, W S

ANSYS om0 E Define Initial Conditions 21iEHE. 0P 4-6 Fiae, 0 AN A
A 53 40 R 1 -
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Command: LSWRITE

GUI: Main Menu | Preprocessor | Loads | Load Step Opts | Write LS File

GUI: Main Menu | Solution | Load Step Opts | Write LS File

hiTIE Lk 5. ANSYS 508 O LB Write Load Step File 3 4EHE, 0
47 Fias, S NP AEE 5 rEY.

B 4-7 SR e S
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4-3-3 KM

TR —NREEAS P T RN, SRARSTEL, BEhEERE S
B FEIM. HPaFE: Time/Frequenc #EIH. ELRFE0ETLLR # HH ETH .
1. Time/Frequenc ixIR

e FEIFHEL& L
Command: TIME
GUI: Main Menu | Solution | Load Step Opts | Time/Frequenc | Time-Time Step
GUI: Main Menu | Solution | Load Step Opis | Time/Frequenc | Time and Subsips

& REEMENEN T (SR EEED
XTI, SMBRTEPRRS B T4, HEPKIDRRITHIRH
B FEE, HROREER. FANTERN K. RIEREESHER, W
T AR PR R K

‘ ITS = 6* 4ax

K oG HAT MERERALHRATKE, a ATRARE, E5TARYE
L B 5 EL ALK SRR .
Command: DELTIM
GUI: Main Menu | Sclution | Load Step Opts | Time/Frequenc | Time-Time Step
Command: NSUBST
GUI: Main Menu | Solution | Load Step Opts | Time/Frequenc | Time and Substps

® XE Stepped #ETH L Ramped #ETH '
MRBHERXNMBH S PREEN, FEEEN Stepped; DR EFER WL H
4k, WEEE N Ramped.
Command: KBC
GUI: Main Menu | Solution | Load Step Opts | Time/Frequenc | Time-Time Step
GUI: Main Menu | Solution | Load Step Opts | Time/Frequenc | Time and Substps

e HEHMESKEE |
Command: AUTOTS
GUI: Main Menu | Solution | Load Step Opts | Time/Frequenc | Time-Time Step
GUI: Main Menu | Solution | Load Step Opts | Time/Frequenc | Time and Substps
AL A ON Y, ANSYS 7ERALTHET B 3REA RIP K.

® FAMASHRUMBEINITE N OFF, BATERARSH
Command: TIMINT
GUI: Main Menu | Solution | Load Step Opts | Time/Frequenc | Time Integration
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2. EkiEiER

® Convergence Crit: A {RIEEE . MMEFIHFRERNSITHOBSGRHE, BEAIH
Mt
Command: CNVTOL
GUI: Main Menu | Solution | Load Step Opts | Nonlinear | Convergence Crit

® Equilibrium Iter: AR ES — 75 AFRNBAERREL. BRIAMEN 25, X KE
AR R
Command: NEQIT
GUI: Main Menu | Solution | Load Step Opts | Nonlinear | Equilibrium Tter

® Line Search: #idWEAREM, vIKEHF ANSYS KH A H Newton-Raphson 77i%
AT MR HI
Command: LNSRCH
GUI: Main Menu | Solution | Load Step Opts | Nonlinear | Line Search

® Predictor: FEITATEIEE —THFE — K& B RGN FFIE.
Command: PRED
GUI: Main Menu | Solution | Load Step Opts | Nonlinear | Predictor

® Criteria to Stop: WRTEMERNELKEN, EABH, ANSYS FRUE LKA K
BT —8AT KR,
Comimand: NCNV
GUI: Main Menu | Solution | Load Step Opts | Nonlinear | Criteria to Stop

3. Wil

®  Solu Printout: BLETRA THRHIFTENREE, AHETEREER H Bl .out T,

Command: OUTFPR

GUI: Main Menu | Solution | Load Step Opts | Output Ctrls | Solu Printout
® DB/Results File: HhiEIAH TR R A, BIH TS nh HNE.
Command: OUTRES

GUI: Main Menu | Solution | Load Step Opts | Qutput Ctrls | DB/Resuits File
4. KiE
Command: SOLVE
GUI: Main Menu | Solition | Solve | Current LS

4-3-4 faiE

X FBRER DT EE, ANSYS 4L T PRS0 E X, B POST1 1 POST26.
POSTI HI TR #EAMERAR —RIE (HEL HERETELA,
Command: POST1

GUI: Main Menu | General Postproc

POST26 AT HEHA TR A RN L (EMBELE) NS EHT/5 0 E.
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Command: POST26
GUI: Main Menu | TimeHist Postproc

1. A POST1 #{T/a4bH
kM POSTI |5, EARE FRTF
Command: SET
GUI: Main Menu | General Posiproc | Read Resulis
ALl IRy AEEER:

EAnEEr

Command: PLNSOL: PLESOL: PLETAB %

GUI: Main Menu | General Postproc | Plot Results

kP 5 o

Command: PLVECT

GUT: Main Menu | General Postproc | Plot Results | Vector Plot
il Wt o

Command: PRNSOL; PRESOL; PRRSOL ¥

GUIL: Main Menu | General Postproc | List Results

2. A POST26 iltiTiR4b

5 S

Command: NSOL; ESOL: RFORCE %

GUI: Main Menu | TimeHist Postproc | Define Variables

AT ik 4 EEERERS ANSYS W0 27 Define Time-History Variables #4%HE, N
B 4-8 Py, il Add B AR ned W] R AR, 4l Edic SR E R EETIRAR .

Crrenisy Dafreel Spech sl :
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Command: PLVAR
GUIL: Main Menu | TimeHist Postproc | Graph Variables
T ik dr 4 sl ¥R 4E IS ANSYS 0 277 Graph Time-History Variables 3 {#Hg, tnf8
4-9 B, 5300 ob oo A % B il ik B A TE R
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Command: PREVAR
GUT: Main Menu | TimeHist Postproc | List Variables
AT Lk dr S T IS ANSYS W0 &% List Time-History Variables ¥ i5HE, tnpg
4-10 Frr. EXEEPRESANENRETHERE.
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Command: F

GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
Force/Moment | On Nodes

GUI: Main Menu | Solution | Define Loads | Apply | Structural | Force/Moment
| On Nodes
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Command: F

GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
Force/Moment | On Nodes Component

GUI: Main Menu | Solution | Define Loads | Apply | Structural | Force/Moment
| On Nodes Comoponent
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Command: FK

GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Thermal |
Temperature | On Keypoints

GUI: Main Menu | Solution | Define Loads | Apply | Thermal | Temperature | On
Keypoints
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Command: 5F

GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
Pressure | On Nodes

GUI: Main Menu | Solution | Define Loads | Apply | Structural | Pressure | On
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Command: 5F

GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
Pressure | On Node Component

GUI: Main Menu | Solution | Define Loads | Apply | Structural | Pressure | On
Node Component
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GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
Pressure | On Elements

GUI: Main Menu | Solution | Define Loads | Apply | Structural | Pressure | On
Elemenis
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Command: SFL

GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
Pressure | On Lines

GUI: Main Menu | Solution | Define Loads | Apply | Structural | Pressure | On
Lines
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Command: S5FA
GUL: Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
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GUI: Main Menu | Solution | Define Loads | Apply | Structural | Displacement |
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Command: DSYM

GUL: Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
Displacement | Symmetry B.C. | On Nodes

GUI: Main Menu | Solution | Define Loads | Apply | Structural | Displacement |
Svmmetry B.C. | On Nodes
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Command: DSYM

GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Steuetural |
Displacement | Antisymm B.C. | On Nodes

GUI: Main Menu | Solution | Define Loads | Apply | Structural | Displacement
| Antisymm B.C. | On Nodes
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Command: DK

GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
Displacement | On Keypoints

GUI: Main Menu | Solution | Define Loads | Apply | Structural | Displacement
| On Keypoints
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Command: DL

GUT: Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
Displacement | On Lines _

GUIL: Main Menu | Solution | Define Loads | Apply | Structural | Displacement
| On Lines
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Command: DL

GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
Displacement | Symmetry B.C. | On Lines

GUL: Main Menu | Solwtion | Define Loads | Apply | Structural | Displacement
| Symmetry B.C. | On Lines
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Command: DL

GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
Displacement | Antisymm B.C. | On Lines

GUI: Main Menu | Solution | Define Loads | Apply | Strectural | Displacement
| Antisymm B.C. | On Lines
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Command: DA

GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
Displacement | On Areas

GUI: Main Menu | Solution | Define Loads | Apply | Structural | Displacement
| On Areas
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Command: DA

GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
Displacement | Symmetry B.C. | On Areas
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GUI: Main Menu | Solution | Define Loads | Apply | Structural | Displacement
| Symmetry B.C. | On Areas
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Command: DA
GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
Displacement | Antisymm B.C. | On Areas
GUI: Main Menu | Solution | Define Loads | Apply | Structural | Displacement
| Antisymm B.C. | On Arcas
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Command: OMEGA
GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
Inertia | Angular Velocity | Global
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Velocity | Global
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Command: CMOMEGA
GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
Inertia | Angular Velocity | On Components | By origin
GUI: Main Menu | Solution | Define Loads | Apply | Structural | Inertia |
Angular Velocity | On Components | By origin
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Command: CMOMEGA
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Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
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Command: DOMEGA

GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
Inertia | Angular Accel | Global

GUT: Main Menu | Solution | Define Loads | Apply | Structural | Inertia | Angular
Accel | Global
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Command: CMDOMEGA
GUIL: Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
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Command: CMDOMEGA

GUI: Main Menu | Preprocessor | Loads | Define Loads | Apply | Structural |
Ineriia | Angular Accel | On Components | By Axis

GUI: Main Menu | Solution | Define Loads | Apply | Structural | Ineria |
Angular Accel | On Components | By Axis
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Command: ACEL
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Command: ANTYPE
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GUI: Main Menu | Solution | Analysis Type | New Analysis
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104



-

ME DA

AT Fikd GUI #4ERS, ANSYS B 0 B Full Transient Analysis 3 i5#, i
fe 7-27 Bfas, fEER S A M St MR TN

[ L el - WiV et ~on
(b J I Sl il |
[T et i T [ — =]
Belyirer e il [rd i v =]
i ] it | Pernpia £ Furaes =]
b e 1
- it b il gt Proedl e Sew i Sokan
oo E__ 1]
vl e b Frrraditen G
Seggn Sy mae - r of
 vasie sk b Pesperrractoem 5.
Faeary e ¢ -
- e by b Pl 05
TP | T s g :
- by pbanh o e ] s oo e Mg s
i | Ll | fist |

B 7-27 B i W
4, R
5 AR FE i PR AR & R MR A T i A PR AL

7-3-2 Mg AE o ES TR

1. W7o
H P4 8 oD # o] 28 R B e 40 o HT L e R A0 S il

B, b TR A S ATE PR Dh R, et AHi. B bR A G M AT

2. B pIALiEdE. HRexds
PR, RS A G GRS, M or e L R R S LT,
Command: ETCHG. TTS
GUI: Main Menu | Preprocessor | Element Type | Switch Elem Type
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Command: MP
GUI: Main Menu | Preprocessor | Material Props | Material Models
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Command: LDREAD
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HE, W 7-29 B, Load step and substep no. 30 A0HE ob 4 Bl A 80 5 Fude s T8, &
Time-point 3 4 HE P4 AR £, §F Fname Name of resulis file 2 3HE ¥ A 25 B ook 5,

[LOREAD] TEMP Al Targesabirs frove Thirmal Andbeib

ey e plath & B b read From the renaks s

LETEP SESTEP, TIME
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B 729 % ST S S AR s

B SELHHFT AL H*nh,

5.

AR AT AN A6, R A A AL B oY BB AT

RESEERE

S Det, Midfni SRR, EERNEAE, BN AT,

Command: TREF

GUI: Main Menu | Preprocessor | Loads | Define Loads | Setting | Reference Temp
GUI: Main Menu | Solution | Define Loads | Setting | Reference Temp

6. REEE 545
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L 1| 1]
8-1 FLOTRAN # 4% & A~

FLOTRAN CFD & ANSYS 10.0 F 3 #3871 i 4k s 1 St iR 5l S 38 K% R,
"Ll #r 2D & 3D fedkiieshls, H ¥ A% A FLUID141 # FLUIDI42.

8-1-1 FLOTRAN # 44 6435 £

FLOTRAN A FLUTFHo4TI048:
HEEBRRATAMNELETE;

I E RSN S RE P U E S BB E A
A AR A IR 9L v B oo AT R

H B8tk § i 785 R st fe;
® HIASHEMMENMITHRE.

8-1-2 FLOTRAN # 947 69 £ A & K

1. RERISRGEK

AR, B TERMAAME, TR EIE BRI R HHE R 5
PR, DR O S P B PR R i LA R S R T .
2. REEERRAGE EfnigE

FERARTERE P, MUEREREHFEEDREEE, T EE LS EM BN SRERK,
3. IREHELREYS

FLOTRAN #4387 EE 08 5 Bl R &1

® {BERY.

o HIERE.

® SRR R Y.

® 5 RMEET AN S T S AR ST

® HAMAR.

¥ 8-1 F|th T FLOTRAN #A4Hr s in g Hs A,

2 8-1 FLOTRAN 4 #rchgE s ina 8 7

jExD 8 #& # ¥ GUI &2

Contraints | Temperamre (TEMP) | D Main Menu | Solution | Define Loads | Apply |
Temperature
Main Menu | Solution | Define Loads | Apply |
Convection

Convection (CONV) . .
Surface Heat Flux (HFLUX> | SF Main Menu | Solation | Define Loads | Apply | Heat

Loads Flux
tation Main Menu | Solution | Define Loads | Apply |

Radiation
Body Heat Generation Rates BF Main Menu | Solution | Define Loads | Apply | Heat
Loads (HGEN) Generat
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8-2-1 FLOTRAN # o4 £# A &

7£ FLOTRAN 3T RFER S, #AIBELAN ALY, TEHRHCHEMNF RN
. WTFHR: _

e XTREAAFE, HHEAEENNREHMRL:

e X THEARGFEN HHREAMRERRE,

e ST TEHUFEMS, (HHEENNER;

e X FEMREN, HREEREMRER,

® XNTFHRUREM THEE.

S5, ¥R TRRBRMREN, CHRERTHEEE, ANSYS FHEHERENR
WRE R ERGER . HUE R R BRI TT CLE 87 E A AR sos A R At
MR L, MAREEENEALA L. R -EEEASLA L eABAENRHRE W
FLOTRAN &8 Z& 46 {ER— MR E IR . _

Tt EREA R ENRRE, ANSYS B A RMEENPSERERHETHE, FH
BT 77 R AT e

Command: FLDATA14, TEMP, BULK, Value

GUI: Main Menu | Preprocessor | FLOTRAN Set Up | Flow Environment | Ref Conditions

GUI; Main Menu | Solution | FLOTRAN Set Up | Flow Environment | Ref Conditions

MRS TRBEATERRE, WEENR&GCRUSEARR Y, BETEOBRLNE
B TG T R RIR R

FLOTRAN 3% 5% T 3R 7 7T UL /E 3 L 410 T I e 1T A 456 6 1) 228 (R R4 A 15 B
2. RS UL EERAAR SR ER & L, RIE DIZef - R R g shih 4 b
TR TR AT . AR X RS TR A B v WU M N7 R B n R b, e AT AR 8 ik
EEE b, BRI gsR .

8-2-2 FLOTRAN # 4% % tk

SR AR BT SR £ ) RS BB AR R B TR A RO R A ARV, W4 AT 4 b
Bt
1. EiRiER

FERFER T, BRSO B EMRMBERE LR, TARKMRERE MR
BER&G FRT LS. —BSR TR, BESERTELSNE. BLRA7HET
WEH1Z2E, £E—1M2RERPRTURERE . BARETEDT:

Command: FLDATA25, RELX, TEMP, 10

GUI: Main Menu | Preprocessor | FLOTRAN Set Up | Relax/Stab/Cap | DOF Relaxation

GUI: Main Menu | Preprocessor | FLOTRAN Set Up | Relax/Stab/Cap | Prop Relaxation
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GUIL: Main Menu | Solution | FLOTRAN Set Up | Relax/Stab/Cap | DOF Relaxation

GUI: Main Menu | Solution | FLOTRAN Set Up | Relax/Stab/Cap | Prop Relaxation
2. BB SR EHEXtT

HEXREHERT, RN MBEGHAERA, TUES 2R 0D B % R il
REHE, RFTRIEKBREFEZN, SHTREBNE. EF—MEET, &FRN
KEm R TE.
3. BAMKSEEHEXENE

FEIXFFOL T, R BE) R T iR E TS AR E AT, TR MRk
AR BB MIREIEI . FAARERENT:

Y878 E ik

Command: ACEL

GUI: Main Menu | Preprocessor | FLOTRAN Set Up | Flow Environment | Gravity

GUI: Main Menu | Solution | FLOTRAN Set Up | Flow Environment | Gravity

I BT 7 3 T

Command: FLDATAI13. VARY, Label, TRUE

GUI: Main Menu | Preprocessor | FLOTRAN Set Up | Fluid properties

GUI: Main Menu | Solution | FLOTRAN Set Up | Fluid properties
4. LR

SARFAAR R R RS M S AR E M SRR X (XTSRS i,
FERSRR AR AR, AXFEET. ML), TDMA FEHRLSPEEE AN
BOR -

IEE TDMA BB R T

Command: FLDATA18, METH, TEMP, |

GUI: Main Menu | Solution | FLOTRAN Set Up | CFD Solver Controls } Temp Solver CFD

MNTEETERRE, TDMA FHERRESNER. 5 TDMA FiM L, s s
RUETELRY,. AFEROHRNER . S5 20 B AR E R,

Command: FLDATAI8, METH., TEMP, 2

GUI: Main Menu | Solution | FLOTRAN Set Up | CFD Solver Controls | Temp Solver CFD

8-2-3 FLOTRAN #pAr 69 £ A ¥ 1%

— M HAF) FLOTRAN A5 DUN 7 N E ],

C1) B T A8 fy I 4%

FP 6 008 S5 B 434 1) R EOTE B, — 8% i) R A1 S48 e 10 4% 1t D sl ot 44
WLIRRA R KT, mREEABERL AL, REFEDRREERETR
BACBRRE SR IR AP AT DS — ORI 4, SRS ARAR AT 4 LR U B A0 % 6

(2) BRERARERA

AT IL L PR . WA RIRIFHE S RS . FLOTRAN BERERHR AR IES
BB, TR B ARMAR . T TS b B P R B SR RS AL R . R
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HEAFES AR AR REREER, ARk ERE BT RS DM
RIGRBPIER — SR ERESZESTENKE, So8#8KT 0.3 b, SRS EET RS
HEHTRE.
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EAERARAEE NSRS, B ciefinhhRasEEes crhhdy, M
S X EEHR A T RIAR A TIE SRR B, WK T RS, 50 AR I DI PR
FERE AR LG E S R B P K, IR R AR A SR SR R R B T E OB
AL R BE R B .

ATHISHRKTEER, NEFABRSMER S, BEYBEMEEEELR EHIT R
18 52 FT R AR 4 .

(4) HEnh 5 &4 _

BE® A, "TUELEERNH R oA FEnd AEY, SRR NIR %
¥R ERE, MBREFENTRMEXRAGAEHRE N EE, WZZE B R m R
FEE R E A 0.

(5) 1'% FLOTRAN #4453

A I R AR SR AR B RS TRE, B P W EEE A RS
HEHEKMRE, BSFRFENTEEREEAEER.

(6) R#HE

BRI EP AR EM TR, TARMREMNRSEERSEE. XETREG
HEHE. B BE. s R RS RN R U AT M.

(7) BERKBLEH

a] L A S AL B 28 POSTL FE 8] JiFR S AL R3S POST26 B ERME R, AT LI4EST
ENSR SO E ARG RIETRE, WHHFPFRER T LIRS XH BN T A kg
FEk. BT XK At R LB B 0 KA SR & R T SRR AT VR .
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9-1-3 2D st # KA & 35

F—% BT EXHainL{ERr

(1) j&F¥ Utility Menu | File | Change Jobname #ir4, H3. Change Jobname % iEHE .

(2) fE[/FILNAM] Enter new jobname L AHE P #y A\ T 30145 EXERCISEL], 3 New
log and error files EIMBE A Yes, WHE 9-2 Fi7R, B OK $#HXHiZATHEE.

(3) i&F# Utility Menu | File | Change Title fr4, 3l Change Title THiEHE, 76 L A4E
H % A\ TEMPERATURE DISTRIBUTION IN A SHORT SOLID CYLINDER-2D SOLUTION,
WP 9-3 fior, Hidy OK H 8 5% PiZ s HEHE.
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HMN OF T On, HEXEETHIAEE. W11 Fix, Bl OK 86 A iFGHE .
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{3} {E Define Material Model Behavior 3515 HEcP 254 Material | Exit a5 20 H 53 6548
WU IRLEE. o MiE

{1 #£$# Utility Menu | Workplane | Change Active CS to | Global Cylindrical &%, 5
AR R EIE SR,

(2) i%#§ Main Menu | Preprocessor | Modeling | Create | Keypoints | In Active CS #ir%
Hi M Create Keypoints In Active Coordinate System 3 i5HE .

(3) 7E NPT Keyopts number JCAHES A 1, #£ X.Y.2 Location in active CS W AcHE
SRER A 0. 0. 0. W 926 BR. By OK B CH ST 15 EE.

*ﬂl Feale Bey painde in Aot |

[K] Creabe Kevpoinks in icbve Coondinabe Systen

ke —

K, Loteon i acthea OF. F. ]r] |E |

= e | _ | L]

926 @l s isR
(4) BFE 2. 3 BEHRME. Srale0E el TR .
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2 (0.5, -22.5. 0): 3 (05, 225, 0 4 (0, O, 1D
s (0.5, =225, 1); 6 (05, 225 1>
(53 #F Main Menu | Preprocessor | Modeling | Create | Volumes | Arbitrary | Through
KPs %, H{I Create Volume thru KPs 0, fErKHEDPEA L, 2. 3. 1. 4, 5, 6. 4, 0
Pe 9-27 By, Wiy OK HedH XM i s,
(6) 4§ Unility Menu | PlotCtrls | View Settings | Viewing Direction dir-%, 3L Viewing
Direction #1iFHE, MM 9-28 M IGHTEE,. Hdv OK BHLC MM IEHE.

[ Eoacde ottt |
Ll T 7 Ko
:,: =
: T —_{
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Bapb Ee. INEn e Ay hadic
L T - R PP P d I . "-.l —|E.-|. |
e b LFARY e . ey e
=] == |
== 2wl e =]
B 927 il kB Sl RUER PR B ou2s o HEPE B A g R S HE

€77 EEHE Unility Menu | PlotCirls | View Settings | Angle of Rotation fir-%, 8 Angle of
Rotation & i5HE, £ 9-29 A 3T R, fdh OK Hobi 20 i i HE .
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e e
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P 9-29 bW LR G

C8) IEFF Unility Menu | Plot | Volume ir%, ANSYS 52308 00 5o A7 4 sy JL b o,
tm P 9-30 B k.

(93 ILHF Main Menu | Preprocessor | Meshing | Size entrls | ManualSize | Lines | Picked
lines i<, 1B Element Size On Picked Lines $£8, kg a1, 2, 3, 5. 7. 9, &
di OK f24l, 1 Element Size On Picked Lines #1HEHE, # NDIV No. of clement divisions
AT A 10,

(10 Hiy Apply H&#l. 8 Element Size On Picked #%, {ErAdihshA 4, 6, &,
Widi OK #&#l, M Element Size On Picked Lines 3 ifHE, 7F NDIV  No. of element divisions
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CAHE PSR A 20, E R A 9-30 B, Wi OK Bt 2% M s S HE.
(113 &+ Main Menu | Preprocessor | Meshing | Mesh | Volume | free é<%. HHH Mesh
Volumes S8, fECAHEDSA 1. i OK e, 85 M &G 0ss i b 9-31 Arac.

gl | .HH f.l..-u.-ﬂ; ) NI i

i

B 930 S i JL f e R L i o B 931 RS e

(12) i+ Utility Menu | File | Save as #7%, I Save Database #11&HE, #F Save Database
to ARHE MR A exercisel21.db, B4F EibfFR, fdi OK e 6 i i
WhA: Ik

(1) EFE Main Menu | Solution | Analysis Type | New Analysis fir%, H B New Analysis
HEHE. R ITEN Y Seady-State, By OK HH X H S HEHE.

(2) E&# Utility Menu | Select | Entities @r<, 3 Select Entities 31154, €3 1 T TF RN
FHEP R EE Areas, {EW 2 T FRrFIZHE DR SR By Numdpick 2570, 8 3 i ot ik b From
Full 8ik#re, S OK £4l. N Select Areas SEAL, FECAHERSEA 1. 3, Ry OK f28# 3
EiNEE -

(3) %4 Utility Menu | Select | Entities d7-%, 3 Select Entities #i&HE, #ER/ 14T
K 3 HE P 36 Nodes IETH, 7850 2 T R FIRHEPIEFE Avached 1o ZEIH. 7E55 3 T 2ETHEH
HiER Areas, all SR, Sy OK 8 CH ES8,

(4) i&# Main Menu | Solution | Define Loads | Apply | Thermal | Temperature | On
Nodes fir% . Hi Apply TEMP on Nodes 391, %5 pick all 4. 1110 Apply TEMP on Nodes
M IEHE, {£ Lab2 DOFs 10 be constrained ¥ 2HE 4§ TEMP iXT0, £ VALUE Load TEMP
value S ARHEPSRA 0, By OK H# X s iEEE.

(53 #4E Utility Menu | Select | Everything &% .

(6) 4 Utlity Menu | Select | Entities i, HiB Select Entities 3 i5HE. £ 1 T
B R R PIEFE Areas IETH, &3 2 +TFRFIBEDPIES By Nunvpick 30, 5 3 50
#1 #EP From Full RiEHH, %7 OK #fl, H Sclect Areas SRE TR RMA 1, 3.
ety OK Pl 6 i

{7y 4 Utility Menu | Select | Entities ir%, 1L Select Entities 2H5#E, #£% 1| 4~ F
SR RED I Nodes IET0. 7558 2 T F LRI RIEDEHRF Anached o I, 0 3 HEME
P Areas, all LEEAEHL. A OK Bl 5 HlEAHHEHE.
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(8) £ Main Menu | Solution | Define Loads | Apply | Thermal | Temperature | On
Nodes fir 4, 118 Apply TEMP on Nodes 38, #tif pick all #40, 3 Apply TEMP on Nodes
iEHE . ¥F Lab? DOFs to be constrained #1| #45 h i £ TEMP £, & VALUE Load TEMP
value CAHE P4 A 100, I 9-32 Ay, il OK Hbl 2 B i vh e

(93 BEHE Unility Menu | Select | Everything &7%.

(107 P Utility Menu | Plot | Elernent iy, 08k ptes b 9-33 Fror.
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S =

I ¥ =
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B 9-32 Wby e of Lh B 9-33  Imdi R i W s

(11} 24 Main Menu | Solution | Load Step Opts | Output Cirls | Sole Printout #ir-<%-,  HH
Solution Printout Controls #115HE. 1% Ilem  lem for printout control 431 2602 | i 4% Basic quantities.
fE FREQ Print frequency &1 #] th i b Every substep %81 . Widy OK H 40 26 (0 i nH T HE .

(12) # 4 Main Menu | Solution | Solve | Curremt LS fir<%r. H8 Solve Current Load Step
MIEHE, Wil OK Hiffl. ANSYS FRMisen® 3.

C13) RMEERET, W Nowe $87HE, Wi Close HefH % 0 iFHE.

(14) #E+F Utility Menu | File | Save as %, I Save Database H&HE, & Save Database
o 3L AHE DA exercisel22.db. {RTFRMEE R, fdy OK Hotel 0 st G .
¥ EEREER

(1 #E+E Main Menu | General Postproc | Plot Resuliz | Contour Plot | Nodal Solu d-%,
HYBL Contour Modal Solution Data #f i HE, A dii&H Nodal Solu | DOF Solution | Nodal
Temperature JE 0. #0 OK &8, ANSYS Slor WO Ronid R TR EER, Wi o34 frs.

[TR——— AN |
Hrim.
-

B934 TS Sk U RE I

126



(2)¥%#% Utility Menu | File | Exit -4, 13 Exit from ANSYS {34, i+ Quit-No Save!

Bk, B OK ¥4, 35 ANSYS.
3D KRS MITH

/FILNAME, EXERCISElZ2

!

EXTHELHE

/TITLE, TEMPERATURE DISTRIBUTION IN A SHORT SOLID CYLINDER-3D SQLUTION

/ PREP7

KEYW. PR_THERM, 1

SMRT, COFF

ET,» 1, SOLID8Y

MP, KX¥, 1. 30

c3yYs, 1

K. 1

X, 2, 0.5, =-22.5

K» 3, 0.5, 22.5

o4y o 5 1

K, 5, 0.5, -22.5, 1

XK. B+ 0.5, 22.5, 1

V. 1, 2, 3, 1. 4, 5. 6, 4
VELOT

/VIEW. 1, 0.2, -0.8, 0.6
/ANG, 1, -15, ¥5, 0
LPLOT

/PNUM, LINE, ]

/REPLOT

LSEL, S, » » 1, 2
CLSEL, Bs 5 » 5 9, 2
LESIZE, ALL, ,» , 10
LSELs S, » » 4, 8, 2
LESIZE: ALL, » , 20
VMESH, 1

ALLSEL

FINISH

/SOLU

ANTYPE, STATIC
NSEL, 3, LOC, Z
NSEL, A, LOC, X, 0.5
D, ALL. TEMP

NSEL. 3. LOC, Z, 1
"D, ALL, TEMPF, 100
ALLSEL

S50LVE

FINISH

/POST1
PLNSOL, TEMP
FINISH
/BXIT
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H—ZO0MEANAR, REREEEHH5 0.2m. 0.6m, KEN 10m, MHFRAREN
T0W/(m « 'C). MG RERENDIREHEA 80C, R EAXRMERE N EEH
20°C, WRWEAEABIRES 5.

9-2-2 & M 54

ZRERTRERNENE. BTHEERNEKEEATHER, TARHLLWNEN, Rt
R R X RRAE,  AESRARIT AR B R R B 1/4 BT LR, anE 9-35 TR,

B 935 JLAIEEY

9-2-3 KM E B

F—¥: BIUTEXHBMIIEARE
(1> JE# Utility Menu | File | Change Jobname #r4>, 43 Change Jobname i%#E, 7£
[/FILNAM] Enter new jobname 34 HEFH#y A TYE 3042 EXERCISE2, #.47 OK $e4250H
(2) JEF¥ Utility Menu | File | Change Title #r4, HEl. Change Title #1i54E, 7ECAHE
Hi A THERMAL CONDUCTIVITY IN A LONG CYLINDER, 28 OK 48 3 3R] E4E.
(3) L Main Menu | Preferences @34, B Preferences for GUI Filtering 7 i54E, %
P Thermal EEHE, P OK #4 % Ai%HEE.
B EMETAR
(1) #%+¥ Main Menu | Preprocessor | Element Type | Add/Edit/Delete #r-%, 5, Element
Types X4 HH4E, F.8F Add #:48, thBE Library of Element Types % #54E, # Library of Element Types
FIEHET BEFE Thermal Solid Quad 4node 55 310, 7£ Element type reference number 3 Z<HE
BN, W 9-36 Fion. Sl OK 456, B iZsHEHE.
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(2) #.ili Element Types & i5HE L&) Close Hiill, ] iSHE.

=W EXHENRESN

(12 i%4% Main Menu | Preprocessor | Material Props | Material Models 1%, 3 Define
Material Model Behavior & i5HE .

(23 ¥E Material Models Available )3 B2l ¥ il Thermal. Conductivity. Isotropic &
T, A Conductivity for Material Number 1 %} iS4, ¥E KXX JCAHE b4 A 548 R 8 70,
ity OK Hoil % i 1§ .

(3) ¥F Define Material Model Behavior 315 HE 2258 Material | Exit fir4r, 2CH E0HEHE.
HME. lERLMEE. oM

(13 %4 Main Menu | Preprocessor | Modeling | Create | Areas | Circle | By Dimensions
rdr. I Circular Area by Dimensions 3 il HE .

(2) {£ RAD1 Outer radius S ACHE-P 4 A %h#2 0.6, £ RAD2Z  Optional inner radius 3
AHEP# A R§% 02, 7E THETAl Swaning angle ARSI AEEME 0, £ THETA2
Ending angle 3 A<HE hoig A 8% LN 90, B 937 FiaR, Hidy OK Eefl CHT s T AR

(32 I%$F Utility Menu | Plot | Area 4, ANSYS 5o 00 s B4 plei JL T 8ERY,
¥ 9-38 A .

[PCIAC] Chrider bins by fosvars Im'“
o B ] \
oy s ——
- i
THETE Fraieg sngle (dagrasa) E
= | s | carcdl | Hee |
P 9-37 B EF i o) R RE B o33 Epa Tl e

(4) & Utility Menu | PlowCurls | Numbering dir%. 3] Plot Numbering Controls 31 i
HE. 4% LINE Line numbers 5, {#MAREM OFf 224 On, ICRIEITER HRGL R,
ity OK HeER % F iR G HE .
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€53 K+ Main Menu | Preprocessor | Meshing | Size cnirls | ManualSize | Lines | Picked
lines &%, 3 Element Size On Picked Lines 30, #ECAHEPEA 1. 3, Wi OK #Hl,
1B Element Size On Picked Lines 31 i5#E. £ NDIV  No. of element divisions A5 A
b E EER AR o H 20.

(6) Hgi Apply Hi#ll. B Element Size On Picked 308, #fErAHEb &AM 2, 4, il
OK f##l. 13 Element Size On Picked Lines #1i5HE, £ NDIV  No. of element divisions 30 4
HEsP A B SREREE EOG R R T A 15, 7F SPACE  Spacing ratio XA 4.A 0.5,
I 9-39 Frar, Wil OK el s ] S .

(7 &+ Main Menu | Preprocessor | Meshing | Mesh | Area | free d7%, HiBl Mesh Areas
R, Bl Pick AR FRER SIS S R0 B 9-40 Fi .
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(118l

B 9-39  fn A BN e RE M 940 RS S EEE R R
(8) FH Unility Menu | File | Save as 4, 118 Save Datbase #HEHE, ¥ Save Database o
SCAHEP R M exercise2 1.db, A EIEERECR, B OK HEH X S0 TR,
ERE: MR

C1) #%$FF Main Menu | Solution | Analysis Type | New Analysis gr-%, B New Analysis
A UEHE. BE ST N ) Steady-State, Wil OK Hedll S HiE T i HE.

€2 HEFE Utility Menu | Select | Everything dir<.

(3) 1L Utility Menu | Select | Entities fir-%. 18 Select Entities #1i5HE, 81 4F
R FIRHEPIESF Lines B0 63 2 0 FH A FH P XS By Nom/pick 300, 755 3 k0
P From Full #iEHed, W 9-41 FinR, #ii OK #48. 45 Select Lines 38, 755
FHEPHA 1, B OK Helfl 0 sy,

(4) EE#¥ Unlity Menu | Select | Entities fir-%, H{ B Select Entities #i5HE, 7691 4+ F
Fo FYFEHE P 4 Nodes 301, 63 2 4 F R RIS BE-PIE#R Attached to TEIT, 65 3 41k
PP Lines, all #gbict, i 942 Hx, i OK S 25 M0 i HE .
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Ok | _agply | ECNETTEE
Plot | Pepiot | Pet | Peplo |
Samcel| tele | T B
PH 941 EFREE BN R HE M o4z EHY e

(5) B Main Menu | Solution | Define Loads | Apply | Thermal | Temperature | On
Nodes fir%, HB Apply TEMP on Nodes 39, # 7 pick all ##, H3 Apply TEMP on Nodes
TiEHE, TE Lab2 DOFs to be constrained FIFEFET X TEMP &1, & VALUE Load TEMP
valoe SCACHE 4l A 80, il OK H4H 2% M iERHEHE.,

(6} i%#E Utility Menu | Select | Everything #r 4.

(73 EE#E Utility Menu | Select | Entities #ir%, 3 Select Entities 3 iG#€, €81 +TF
P P HEP 2R HE Lines 25050, #E30 2 T FRFIRHED LS By Numdpick 2870, 7650 3 Pk
9 %P From Full M, #idi OK 4, 30 Select Lines 308, #ECAHIPER A 3,
Wiy OK S 6 iR,

(8} B Utility Menu | Select | Entities fir%-, H{BE Sclect Entities 3 i5H#E, #81 4+TF
b FIRHE D 54 Nodes i1, 7E53 2 P FH P RIEDEIR Anached wo I, M 3 E1HHE
Wik Lines, all fiE i, $dy OK £ X H E i HE.

(9} ¥ Main Menu | Solution | Define Loads | Apply | Thermal | Temperamre | On
Nodes #ir%. [ Apply TEMP on Nodes 328, §it pick all #8, 1 Apply TEMP on Nodes
HHEHE, 1F Lab2 DOFs to be constrained 7l # HE-P X ¥ TEMP £, #F VALUE Load TEMP
value SCAHE P4 A 20, P 9-43 BaR, Wl OK St 96 o G HE .

(100 #HFE Utility Menu | Select | Everything ir 4.

(11 #E 4% Utility Menu | Plot | Element v n#8iS i dh B ¥ 9-44 .
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P e |
P ne——— |
e —
i P e | _ e |
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012 %+ Main Menu | Solution | Load Step Opts | Output Cirls | Solu Printout #3-%, i
B, Solution Printout Controls #]i% HE, fF Item  Itemn for printout control F 43 51| #24F &% #% Basic
quantities Z£M, {£ FREQ Print frequency 1510 11 i ch Every substep WiEdEH, Hdi OK #
H iR EHE .

(133 4§ Main Menu | Solution | Solve | Current LS #i%. H3 Solve Current Load Step
HIEHE, Wil OK HHl. ANSYS FrEGsRily.

(14) MR W, I Note $22HE, M7 Close #08l X:HEXT G HE.

(153 3 Uility Menu | File | Save as #3-%, |13 Save Database #1i5#E, 7 Save Database
to SCAFERA exercise22.db, (RTFRMEE R, Wil OK 54 0 RSN .
AT BEEREER

(1) i Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu i 4,
Hi W Contour Nodal Solution Data T {FHE, fiNiE+HE Nodal Solu | DOF Solution | Nodal
Temperature I£10, #id OK i, ANSYS RrW0 RS Saetm,. mE 945 fr.
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Y 4 LEE- T Wt =

Pl Ged5 3R RS A R Y

(23 55 #¥ Utility Menu | File | Exit fir-%, H3, Exit from ANSYS 3HEHL. 2 Quit-No Save!
PRERE, M OK BeHL, 2GH ANSYS.
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JFILNAME, EXERCISE2

/TITLE, THERMAL CONDUCTIVITY IN A SPHERE

/PREP7

XKEYW; PR_THERM, 1

ET, 1, PLANES5

MP, KXX., 1, 70

PCIRC, 0.2, 0.6, 0, 50
LSEL, 8, LINE, . 1, 3, 2

LESIZE, ALL, , ,» 20
LSEL, 5: LINE, , 2, 4, 2
LESIZE, ALL, : », 1%, 0.5
AMESH. 1

FINISH

/80OLU

ANTYPE, STATIC
LSEL, S, LINE. , 1
NSLL. &, 1

n, ALL, TEMP, 80
ALLSEL

LSEL, 5, LINE, , 3
NSLL, 8, 1

Iy ALL, TEMP, 20
ALLSEL

QUTPR. BASIC. ALL
SOLVE

FINISH

/POSTL
PLNSOL, TEMP
FINISH

/EXIT

LML
A TAEIRA

HAATREE

R TEN
BrAadtH g

48 1/4 B&
RS A 1, 3 HEK
kR E B
BT H 2. L HEHE

st 4hFh 1 diT AR S

HALRE

WA R R AR S S
KRBT H 1 HEE
ARSI PR T A

A 5 b AR AT
A AR
BRAERTH 3 HRE
WM B A FTH R

F AT ME T T

RN A
EECES LS

SR A G F A

iE s ANSYS

93 R4l 3— RN Gk KA

9-3-1 ML

H—RAM, k4 BAR, BINERRSE, WHNERE, FRENHBERTE ST
SR IR RB AR M IR E SR, BENE, MK, MAER. MBS

i 9-46 FioR, RIETFI4A T AR AIR YA .

BRIAER 0.1m, HEER02m: 4 EREEDHA: 0.01m, 0.02m, 0.01m, 0.005m:
. WIEEESHEUEENSH AT N: 70, 0.055. 236 W /f(m = C):

BAEEMEE A 20C, RNKKEE N 80°C;
S SITHAB KR 12.5 W /(m® » C).
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Eodc MEEEHIRER

4
b

9-3-2 AW

BT ST AT SO R K R B, LT RER kUi R #R &1t BB 3)
R R AL B i FAA, AVERAT Sid & AR R MR RAY, B2 00 AT LA R B R
FIRHEAT KR, BUAIEHEBMM 12, BN AR BT o kR .

9-3-3 KBS R

E—%: BITHEXHREINTIERE

(1) JE# Utility Menu | File | Change Jobname %4>, H ¥ Change Jobname ¥{iEHE, 7

[/FILNAM] Enter new jobname 3L Z4E A T 16 4 EXERCISE3, #.75 OK #4725

(2) & Utility Menu | File | Change Title #%-, HBl Change Title 31&#E, X AHE
A STEADY-STATE THERMAL ANALYSIS OF A VACUUM FLASK, #.# OK #2422 [

(3} i%#F Main Menu | Preferences fi74-, i3} Preferences for GUI Filtering #i%4E, ik
F Thermal EILHE, B OK #H4AZMIGHE.
B ENBAR

(1) £+ Main Menu | Preprocessor | Element Type | Add/Edit/Delete 814, 3 Element
Types X 15HE, iy Add # 4, 43U Library of Element Types %} {£#E . 7€ Library of Element Types
FIRAE I Thermal Solid, Quad 4node 55 #I%, ZE Element type reference number 37 Z<HE
WAL, W 947 B, B OK ##, FHiZaifiE.

(2) 245 Element Type XJiHHE R Options #:4, HIK PLANESS element type optioris
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iEHE, ¥ Element behavior K3 FRF|FEEDRE Axisymmetric 270, IR HE
eh i E . P 948 Fras. il OK fEHl 6 B a HE.

BN = o A

047 Ao Rt EHE 948 PLANESS SU7CM i W e iS58

(3) #id5 Close #4l, /] Element Types 3HEHE.
EF=H: EXHEERESN

(1) %+ Main Menu | Preprocessor | Material Props | Material Models 7<%, {3 Define
Material Model Behavior 3 15 .

{22 {F Material Models Available T JE4F 5 #3% W O Thermal. Conductivity. Isotropic i
I, W Conductivity for Material Number 1 3EHE, £ KXX R EP R AR TR R 236,
Wity OK £ #l% H B iEHE.

(3) ¥ Define Material Model Behavior 3 i5HEH #4§ Material | New Model ar-%,
Define Material ID 3 if#E, #EAHEDRAHESEG 2, 0 9-49 frr, §li OK X
i ST .

le

FE9-49 S EE RS R EE
(43 ¥ Material Models Available %] 3¢ #E vh 4E % 0 ili Thermal . Conductivity. Isotropic 1
T, HBL Conductivity for Material Number 2 3145HE. #F KXX SCACHEP Sy A0 1520 15 FH R
AR RE 0055, Fili OK St %M i3 FHE .
{5) {F Define Material Model Behavior 3 {GHE 5 it # Material | New Model fdr<3, R
Define Material ID #i5HE. FCEiEPSAHHESY 3, fdi OK HH XHEM EE.
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(6) ¢ Material Models Available ¥||FHE ' #5252 ili Thermal. Conductivity. Isotropic 3%
T, 8 Conductivity for Material Number 3 3HGHE, 75 KXX 3 AHE b AGRE F#H R 70,
ity OK S 2 F et i e .

{7} ¥£ Define Material Model Behavior 2 {5 HE i #F Material | Exit #ir % 2C H &3 154
Emg. SRR, Mo

(1) %4 Main Menu | Preprocessor | Modeling | Create | Areas | Rectangle | By
Dimensions 7%, 8 Create Rectangle by Dimensions 3 i&HE, 7530 AREPHA X 4501,
001, %A Y 445 0. 0.2, WP 9-50 s,

Croate Feclangle by Mimenzing

e 9-50 T Her I i o) iR HE

(2) Wi Apply f&Hl, ECAHPHEA X 45 011, 013, WA Y 8550, 02: Ry
Apply HeHl {62 AHESRA X 85013, 0.14, WA Y 250, 02: Wili Apply &8, #
CAHEP A X BB 014, 0,045, $A Y 255 0. 02, fdi OK b 200 i M,

(3} #%&+#* Main Meno | Preprocessor | Modeling | Operate | Booleans | Gloe | Arcas &
4. WL Glue Areas 3R, Wiy Pick All F# A iS5,

(43 IEFE Main Menu | Preprocessor | Numbering Ctrls | Compress Numbers 654, WH
Compress Numbers 3 15 HE, £ FRF|JHEDIEFE Arcas B, ¥ 9-51 s, $di Apply #
#. ¥ FHPIREEDERF Lines 370, $dy OK Sl 20 E 2 i5HE.

[ELSATAP] Compreey Mumbsrs
x| apsty | cacel | Hel ]

M 9-51  [ESE: iR ) G e

(5D BEFE Utility Menu | Plot | Area fir4, ANSYS Sl 0 Bom i deif JLaT R, o
P 9-52 By,

(63 FEFE Main Menu | Preprocessor | Meshing | Mesh Atiributes | Picked Areas dr%, 1l
B Area Atributes 3. fEICRKREDSRA 1, M OK HE#l. B Area Auributes T iFHE. #F
MAT Material number FHFIFEFESFHESEES |, INRRME TR SR, A 9-53
Fror, i OK Bt i T,
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(73 #$FE Main Menu | Preprocessor | Meshing | Mesh Attributes | Picked Areas @r%, H
BE Area Attributes 380, FEOCAHESRERA 2. Wil OK Hi#l. BB Arca Attributes 3 i5HE, #
MAT Material number T4 A EREDEER 880 2, fid OK Frl 6 i iEHE.

(8) £$F Main Menu | Preprocessor | Meshing | Mesh Atiributes | Picked Areas @4, 1
B Area Anributes 3L, FEWACHECPHgA 3, 4, Fady OK $efl, HI Area Anributes T 15 6E.,
£ MAT Marerial number F 5 ¥ #H P EHFHEEE S 3, fdy OK HEHHEET SR,

(9) E4F Main Menu | Preprocessor | Meshing | Size cntrls | ManualSize | Lines | Picked
lines 7% . Bl Element Size On Picked Lines 809, FFCEHEPHRA 2, 4, 5. 6. 7. Bil§
OK $&8. B Element Size On Picked Lines #H{FHE, fF SIZE Element edge length 3 4cHE P

e AP OCECHE 0,004, P 9-54 B,

(100 Bl Apply ##1. 1 Element Size on Picked Lines 329, F T EHEDPHA 1, 3,
8.9, 10,11, 12, 13, #.di OK #5#1. 1 Element Size on Picked Lines 31 i5HE, £ SIZE  Element
edge length W AHE P& A oW 0,002, Hidy OK fe G H S S HE,
B BAFR M), iSRS, AR A, it SatE SR,
(11} #$## Main Menu | Preprocessor | Meshing | Mesh | Area | free fird, M Mesh
Areas B, i Pick AL BeEl, PR Ar S S RGn B 9-55 Bk,
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(12) #&H Utility Menu | File | Save as %, 1 Save Database 3 i5HE, 71 Save Database
to CAHEE A exercisedldb, R7F FiRMRIEITR, M OK Hefl X H S S HE.
R mMERER

(12 &4 Main Menu | Solution | Analysis Type | New Analysis fir%, HIE New Analysis
AHEN . EFETETAEAY Sieady-State, Wiy OK Bl % 3] EHE.

(23 i%+E Utility Menu | Select | Everything #1-%.

(3) HEFE Utility Menu | Select | Entities fir4+, B8 Select Entities #3154, £5 17 F
fe R M Lines 300, 760 2 T FHRIAIRIED XS By Numipick 38, £8 3 3
b % b From Full s, P 9-56 Bygc. Wi OK #illl, W Select Lines W, @3
AHEPHA 4, Miils OK FoHl oG s .

{4) i&#F Wility Menu | Select | Entities #7%, 1B Select Entities #5#E, ¥ 1 F
o LR P L HF Nodes B, fE5 2 T PRHEP LS Anached 1o 2T, #ETE 3 - IETNHE
thikh Lines, all it fill, didh OK Sl G SR iE e,

(5) &% Main Menu | Solution | Define Loads | Apply | Thermal | Temperature | On
Nodes fiir<. I Apply TEMP on Nodes 3290, i pick all 88, W Apply TEMP on Nodes
1i&HE, {E Lab2 DOFs 1o be constrained #1| 3% {1 ik # TEMP iX78. £ VALUE Load TEMP
value JCAHEP & A 80, I0PE 9-57 Ao, Wiy OK S A i) iF HE.

A
e _: o] Ay TEPF o S 5
s (M6 0Py o b e o] .
= —
“ Rssssa
7 iy Bieen A [ramms =]
Uwiilin P Coreter el dare =
:.lu ::..:..I VAR Rkl PO ket t ]
| gy |
Pt | Paplst | = | e | cwesl | e |
Camml| Malg |
M€l 9.56  if PRk B0 LR P o857 Blhodd vl AR A S

(&) IEFE Utility Menu | Select | Everything #1% .

(7)) HEHE Utility Menu | Sebect | Entities fir4. 13 Select Entities 3 i&HE, &8 1 4F
| FeHE i iR 4 Lines JEI8, #0020 FH 3| #HEDEH By Numfpick 2578, 8 3 %M
P From Fuoll it i, #ul OK Bifl, B Select Lines 30, 3tk HEddhA 7,
By OK HiHl % A i,

(B iEH#F Urility Menu | Select | Entities dir<%. B Select Entities #HEHE. €W 15 F
¥ FeHE P L HF Nodes B8, 3 2 P F R FEHE D4 Anached w B, 58 3 -MEHH
KD Lines, all kil fudi OK B % AR S HE .

(9) i+ Main Menu | Solution | Define Loads | Apply | Thermal | Convection | On
Nodes fir-%, HIE Apply CONV on nodes SE90, ¥ idi pick all #4, HHAL Apply CONV on nodes
WHEHE, {£ VALI Film coefficient 30 ACHE %1 A, 12.5, {£ VAL2I Bulk temperture 30 AHEch i A
20, Ik 9-58 B, Ay OK HifC M SR,
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(10} #E#¥ Utility Menu | Select | Everything &% .
(113 iE$F Uiility Menu | Plot | Element d5-%, 188 K5 A9 &5 ¥ & B 9-59 =,
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F Corpd o wphum bhary
i P L
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(123 JE## Main Menu | Solution | Load Step Opis | Output Cirds | Solu Printout fird-, H
¥ Solution Printout Controls #1H&HE, 7F liem  Item for printout control F 1 %) #2#E %+ Basic
quantities JETH, ¢ FREQ Print frequency 35508 53 th Every substep fU% . ¥idy OK #&
5 A

(13} J54F Main Menu | Solution | Solve | Current LS 7%, HI Solve Current Load Step
HIGHE, Wil OK . ANSYS iRt o,

C14) REEWR, HB Note 8, M Close Bl M i3 FHE.

(15) ##F Utility Menu | File | Save as &4, {5 Save Database %4 7EHE, 7F Save Database
o CAHEPHEA exercise32.db, (RIFREER, S OK ¥l ICH S0 iFHE.

R EREMEER

(1) #%+€ Main Menua | General Postproc | Plot Results | Contour Plot | Nodal Solu fir 4.
W Contour Nodal Solution Data 315 HE, £ ## Nodal Solu | DOF Solution | Nodal Temperature
i, Mdr OK #idl. ANSYS Bl O SRl SR N, Wi .60 FTxE.
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(2) #%$8 Utility Menu | Select | Entities 14, HiB Select Entities #i5HE, #5314 F
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Fr | @ HE PR # Elements B0, 765 2 F fe | #HEh A By Anributes 50, 75 3 ik
Hi ] o gk HF Material num G0, FEICAHEPSRA 2, Sdi OK S o s,

(3) BEHE Udility Menu | Select | Entities §3-%, B Select Entities HiGHE, €8 1 Tt
W FHEP L 4F Nodes IETT. #F5 2 1 FROVEHED R Anached o W, 765 3 MEHS PR
¥ Elements $iE i, 5 4 TETRE DA Reselect FIEHEH, il OK BlxEEER.

{4) &+ Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu 7%,
1l Contour Nodal Solution Data #f 5HE . $£4¢ Nodal Solu | DOF Solution | Modal Temperature
N, My OK HitH, ANSYS 5o T D Ao 2 B2 ) i P o 5 S RER L, T 9-61 P,
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1
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(5 P4 Utility Menu | File | Exit fir$, HW Exit from ANSYS $3HEHL. %9 Quit-No Save!
ik ieEl, i OK fEH. P ANSYS.
SRR

JFILMAME, EXERCISEL | A T H5
FTITLE. STEADY-S5TATE THERMAL AMNALYSIS OF A VACIRIM FLASK

5 LT ]
FPREPT | s WERE
KEYW. FE_THEEH. 1
ET. 1+ FLANESS P g ne
KEYOPT, 1, 3. 1 P AL EARET (T g r)
MF. EXX. 1. 238 I s i 8 &

MF, EXX, 2, 0,0%5

MEF. EKXE., 1, 70

RECTHNG. 0.1, 0,11, @, 0.2 | & 40 &y
RECTNG. 0.11, 0,13, 0, 0,2

RECTHG. 0.13, 0.14,. 0, 0.2

RECTHG. 0.14, D.145, 0, 0.2

AGLUE: ALL | it
NUMCMP. AREA | S
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AFPLOT | E4dE
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LEEL: Ay LINE: + 5. 7
LESTEZE. ALL:. 0.004
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LSEL, 8, LINE, . 1, 3, 2
LSEL, &, LINE, , 8, 13
LESIZE, ALL, 0.002
MAT, 1

AMESH. 1

MAT. 2

AMESH, 2

MAT, 3

AMESH, 3

AMESH, 4

ALL:SEL

FINISH

/ SOLU

ANTYPE. STATIC
LSEL.: S, LINE, ., 4
MSLL, Sy 1

D, ALL. TEMP,
ALLSEL

LSEL, S, > » 7
NSLL, 8, 1
SFs ALL, CONV,
ALLSEL

SOLVE

FINISH
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12.5, 20

/POST1

SET, LAST
PLNSOL. TEMP
ESEL, S, MAT, , 2
NSLE. S

PLNSOL, TEMP
ALLSEL

FINISH

/EXIT, ALL
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(1) 4§ Uiility Menu | File | Change Jobname fir-%, 15l Change Jobname ©1i5HE,

[/FILNAM] Enter new jobname A HEd iy A TfF L #F4 EXERCISE4. .l OK $EE1 X0

(2) i&#% Utility Menu | File | Change Title dr-%, 13 Change Title #1iEHE, # L AHE
Hr§ A INSULATED WALL TEMPERATURE, i OK 830 %3 FH#E.

(3) iZ#F Main Menu | Preferences fir 4. 1B Preferences for GUI Filiering 3 i5HE, 1%
Ht Thermal BEHE. Wi OK ##1% F G4,
W ENRTER

(1} iE4F Main Menu | Preprocessor | Element Type | Add/EdivDelete 7%, H N Element
Types ¥ & HE, 48 iy Add 8], 1B Library of Element Types 3 i5HE, 7F Library of Element Types
H P - 3 e b S B HE Thermal Link. 3D Convection 34 i1, # Element type reference
number 3L AHEPHE A 1, P 9-63 Fras.
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(2 Wiy Apply ¥, £ Library of Element Types 1| 3£ HE 45 9i% #F Thermal Link. 2D
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Conduction 32 £, Elemem type reference number 34K i A 2, @i OK EH XM iE
i HE.

(3) Hidi Element Types 34 iFHE |20 Close 45§, ECHAEMHSHE.

(4) iE4F Main Menu | Preprocessor | Real Costants | Add/EdivDelete 7%, M Real
Costants #HAHE, iy Add ##. 0 Element Type for Real Constants 8 0. #£# Type 1
LINK34 &0, #idi OK fifl. W8 Real Contant Set Number I.for LINK34 % iGHE, 7F
Convection surface area ARAE XHRESTSEA 1. 8 il OK Bl G H S HEHE. LHNman
i B W 9-64 B,

Ll P Dl I F i e e . Dt | o Bl P |

r e it Sl :l

.. Carwerine gt e AT DI
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e [ |

Bl 9-64  LINKIG o008k e Wil 7
(53 ¥y Real Costants 01 iGHE () Add #81, B Element Type #i5H, b Type 2
LINK32, #id; OK #:4, W Real Contant Set Number 2, for LINK32 3} iEHE, F Cross-sectional
area AREA JCAHERHA 1. i OK fe# %M iE 5.
(6) i Real Costants 315 HE |- Close He#l 3¢ F ik FHE.

= EXHETRESH

(13 4% Main Menu | Preprocessor | Material Props | Material Models dr<%, 1 Define
Material Model Behavior 3115HE.

(2} {E Material Models Available #)3HE < #¢ 3 if7 Thermal . Conductivity. Isotropic 1%
i, 1 Conductivity for Material Number 1| 3 i5HE, # S Aol o Al B R B9 1.2,
WLty OK 8% F R e .

(3) Aili Define Material Model Behavior 3 i5#E_F i Convection or Film Coef 578, 11
B, Convection or Film Coefficient for 31158, EXEEDPHARM-LERHRIER 125, Bl
OK HHl xS EHE.

{4} §E Define Material Model Behavior & 15 #E 7P 24 Material | New Model i, 1M
Define Material ID &, AR EDPHRA A EEE 2, il OK & X HEHEE.

(5) ¥E Material Models Available ¥ fE o W 7 Conductivity ZE50 T i) Isotropic %15,
# Conductivity for Material Number 2 #iEHE. £ A PSHAMBEN FHREE 0L, R
OK 11 % [l i HF HE,

(6) Aili Define Material Model Behavior 21 iE#HE 5 ) Convection or Film Coef 3578, 11
M Convection or Film Coefficient for #HFHE, #F AR P/ BMEMITHEN 2. fdi OK
$EHH e S HE .

(7 1E Define Material Model Behavior 3 {GHE P iEH Material | Exit %, SCH S EHE.
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(1) i%# Main Menu | Preprocessor | Modeling | Create | Keypoints | In Active CS #ir%.
HH AW Create Keypoints in Active Coordinate System 3 i5HE, £ CAHED 4 Bl A G SRS 1
i OK Hofl 3 H it iS4

Ao $Er0. 0. 0. W %65 P,

[t] reid i i AR b
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= | ey | Carca e |
P 965 et iR HE
(2) BE E—FadfEe e, o Ra0Ee Lo S e El g
2 00 0y Ok 3 0075 0, 00 4 €125, O, Od: 5 (125, 0, 0

(31 BEFE Main Menu | Preprocessor | Modeling | Create | Modes | In Active CS i,
il Create Nodes In Active Coordinate System 3 i HE,  ¢F 30 ACHED 50 R H0 A0 A0S 1 Fod el
kR0, 0. 0, WP 9-66 B, Bali Apply BeEl. TEES AT ST 2 0N S %E 1.25. 0.
@ 0 Fdy OK Befl i s R i HE.
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€4) EF¥ Unlity Menu | PlotCirls | Numbering #ir%, H{H Plot Numbering Controls 3%
HE, iE#F KP Keypoint numbers, {EICIREMN, OF B0 On. il OK Bl SCH S k.

{5) if+¥ Main Menu | Preprocessor | Modeling | Create | Lines | Lines | In Active Coord
i, B Lines In Active 38, fF AP SA 2, 3, i Apply Filll. P8A 3, 4, B
iy OK R - (] 2 S s,

(6) JEF¥ Main Menu | Preprocessor | Meshing | Size Cnrrls | ManualSize | Global | Size
v 4. tHBL Global Element Sizes #1i#E, 7 SIZE Element edge length & AHE iy A § 0 R
T 0,125, W 9-67 B, Wiy OK Heill & iEHE .
[ | ko et s o e oy

il B
Sl Ut mig e
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® fmind e i i erige ey, TR, 0 b
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(7) 4% Main Menu | Preprocessor | Meshing | Mesh Auributes | Default Anribs i<,
H4 B Meshing Attributes 3 FHE, fEL TYPE] Element type number T i FI| JEHE-R I HE 2 LINK32
i, {E[MAT] Material number FH PR S 1, Ha@rm R0 6E, miE 9-68
A, B OK B 26 s S e .

T S ——1

] et et e = =

Pt el raecer I =]
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IS B s .
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B 968 P R I T G

(%) P+ Main Menu | Preprocessor | Meshing | Mesh | Lines fir%, H{Hl Mesh Lines 3
B, FEICAHEPEA 1, Rl B OK RS R i HE.

(9) 1E# Main Menu | Preprocessor | Meshing | Mesh Attributes | Default Atribs i<,
11, Meshing Atributes 55 #E, 7E[ TYPE] Element type number .50 8 HE - £ ¢ 2 LINK32
HETH, 78 [MAT] Material number FioFl#HEP ik 2, H&RmHLRLEE, A
OK $l % # i 3] i5HE.

100 %% Main Menu | Preprocessor | Meshing | Mesh | Lines %, HiH Mesh Lines
B, AR RRA 2, i OK Bl XM E IS HE .

(113 i%# Main Menu | Preprocessor | Modeling | Create | Elements | Elem Axtributes i
4, W Elemenis Attributes 3 if#E, #% [TYPE] - Element type number [ £ ¥ # HE P £ 1
LINK3M, #F [MAT] Material number FH ¥ BHhikse 1, FRRmmE R EHGA S, &
i OK 5§ 5 ] i) i .

(12) i%# Main Menu | Preprocessor | Modeling | Create | Elements | Auto Numbered |
Thru Numbered @4, I Elements from Nodes 38, #rAfET A 1, 3, 5 OK #&H
F A CiRE AL U

{133 4 Main Menu | Preprocessor | Modeling | Create | Elements | Elem Anributes &
4, 4B Elements Attributes 3 i5HE. #€ [TYPE] Element type number ¥ #HE Pk $ 1
LINK3, #F [MAT] Material number T ¥ #HEpigsE 2, HREMISFEALEE, 2
i OK Heil %[ i 155 .

(14) % # Main Menu | Preprocessor | Modeling | Create | Elements | Auto Numbered |
Thru Numbered fir<%, 117 Elements from Nodes #8, fEXRHPE A 2, 10, Py OK #
LR EREE A
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(15) ##¥ Utility Menu | File | Save as fir-%, 1 Save Database 31iEHE. 7F Save Database
o WAHEDEA exercised] db, 8F FEEETE, il OK X H @SS,

FRA: e

(13 B+ Muin Menu | Solution | Analysis Type | New Analysis #ir4, B New Analysis
B EHE . AT R ELL Seady-State, Wi OK Feifl % A iEEHE.

(2) I# Main Menu | Solution | Define Loads | Apply | Thermal | Temperature | On
Nodes fir-%. 118 Apply TEMP on Nodes S£80, 5 ARHEDEA |, 8705 OK B, HIBE Apply
TEMP on Nodes 3f 15 HE. f£ Lab2  DOFs to be constrained #1| 24 b 3 3 TEMP %16, 75 VALUE
Load TEMP value SCAHEPSR A 3000, W 9-69 i, S OK #8265
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€33 iF Main Menu | Solution | Define Loads | Apply | Thermal | Temperature | On
Nodes fig 4. 3 Apply TEMP on Nodes 39, ¢ & 4 A 2, Rl OK #4, 1M Apply
TEMP on Nodes T if HE. £ Lab2  DOFs 10 be constrained ¥ 3 Bt 1% # TEMP 221, 1% VALUE
Load TEMP value SCAHE DS A 80, Hiili OK He8H 2% 6 i ot i5HE .

(4} %+ Main Menu | Solution | Analysis Type | Sol'n Controls €4, HEE Solution Controls
WEHE, IEHF Basic W, SEE 970 HILERE, fi oK HeHH 2 iR SR
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(5 P%$F Main Menu | Solution | Solve | Current LS #ir%. 1 Solve Current Load Step

ERE, #di OK HHl. ANSYS F iR 3.

R AMFEet, &0l Verfy oHiEiE, TR EIN E) Yes Hednpl sl

(6) RMWEE AT, HIBE Note #EHE, ALy Close $8H 3¢ M) iR 15 HE.
(7) H$F Utility Menu | File | Save as fir<, 1451 Save Database 2 iFHE, 7E Save Database 1o
AL exercised2.db, REFERMES R, Sy OK Fefl %] R G HE.

ol EBERKRER

(1) £ Main Menu | General Postproc | List Results | Nodal Solution %, HBl List
Nodal Solution #HiEHE. 7E%|FHE P £ # Nodal Solu | DOF Solution | Nodal Temperature 378,
EE 9-71 B, Wil OK Bidll, ANSYS @ O# Bn & W e s kess . mE 972 Fror.
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(2} %#F Utility Menu | File | Exit fir%, 5 Exit from ANSYS #3588, 2 Quit-No Save!

ik El. fili OK Hiéd, %M ANSYS.
S M

FFILHAME: EXERCISEY
STITLE, INSULATED WALL TEMFERATURE

{PREFT

EEYH, PE_THEEM. 1
ET: 1 LIMEIL

ET: 2, LINK3Z

B 1a 1

HP: BXM: 1. 1.2
HPE, HF:. 1, 12.5
MP, EXX. 2. .1
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MP, HF, 2, 2

K, 1 -2 & T 2

K, 2

K, 3, D.75

K, 4, 1.25

K. 5, 1.25

N, 1 " 2 X

M, 2, 1.25

Ly 24 3 Vi R e 5 4 S
L, 3, 4

ESIZE, 0.125 ! AL RART
TYPE, 2 | EERAEESTH 2
LMESH, 1 | o4 B 1 AT RIAS R 5
MAT, 2 L RERAHEL TS 2
LMESH, 2 ! SHELER 2 AT R AR 5
NPLOT _ ! BEP A

/PNUM, NMODE, 1 ! B AmT
/REPLOT

TYPE, 1 | RERARE TS 1
MAT, 1 R EMREE TS 1
E, 1, 3 toaRad N B4 KA
MAT, 2 D REMHRE TS 2
E. 2, 10

FINISH

/801U P MAKBRE
ANTYPE. STATIC U 82 KRN S04
TIME, 1 v U Eskab B )
NSUBST, 20 ! SR KM-T 8
AUTOTS, ON V sTF AR

D, 1, TEMP, 3000 DAl A 4R A

D, 2, TEMP, 80

SOLVE | FF KR

FINISH

fPOSTL ! A POSTL EXHE
PRNSOL, TEMP ! MlARSYERAE
FINISH

/EXIT, ALL ! ik ANSYS
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F—9: BATEXHZMIEREE
(1> #%$% Utility Menu | File | Change Jobname #r<, H3L Change Jobname Xfi&1E, &
[/FILNAM] Enter new jobname 3 AEPIA LEL 42 EXERCISES, Hiii OK &4l H

(2) #3% Utility Menu | File | Change Title fir4, HEL Change Title ¥ 15, 7EIC4E
##1 A HEAT TRANSFER WITH CONVECTION IN A BEAM, #.i OK #2433 154 .

(3) ¥+ Main Menu | Preferences #7-4, 34 Preferences for GUI Filtering X154, &
1 Thermal & ¥EHE, Hd OK 4K HHZI TEIE.

(1) ¥%# Main Menu | Preprocessor | Element Type | Add/Edit/Delete #z<, I
Element Type XiEHE, Hifi Add #4, tH3W Library of Element Types X 154E, # Library of
Element Types ¥)|#HE+ %3 Thermal Solid Y%, Quad 4node 55, 7 Element type reference
number XAMEFHEA 1, WHE 9-74 FioR, Hdr OK #HH, XHEXMNGIE.

(2) #iF Close #41, %M Element Types % i5HE.
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(1) 4 Main Menu | Preprocessor | Material Props | Material Models &1%, H{H Define
Matenial Model Behavior 34 15HE .

(2} {£ Material Models Available 3| Fe HE 4 % T ili Thermal, Conductivity. lsotropic it
i, WM Conductivity for Material Number | 3350, ¢ KXX SrhEcbii A g b E40 52, i
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(4) ¥ Uility Menu | PlotCirls | Style | Graphs | Modify Curves g%, HH Cuorve
Modifications for Graph Plots #1588,  [/GTHK] Thickness of curves T H ¥R HEPiEf
Triple &M, Hd OK $83%HE T,
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RN | TP Ml 0P variibie:

R vl —
e L apaoiied label
Eamed 8 ___..J

B 1030 5 0T o BHE R R RE

(73 Widi DDefined Time-History Variables 3 iFEHE 5 ) Close Heffl %M S0 15 HE.

(8) #E+H Main Menu | TimeHist Postpro | Graph Variables fiv%, 13 Graph Time-History
Variables #1 iF#E, # NAVR! 1st variable 1o graph XA HES A 2, 9idi OK HHl. ANSYS
b T 0 s R R e PR R ) (R Rt E . PR 10-40 Pror.
hoarss AN

e

TEMFESTUEE iH CFRTTR

BE 10-40 1 B il P R ) B S R R

193




T B B T DA

(9) i%#% Utility Menu | File | Exit 4, HH3 Exit from ANSYS XiEHE, #7 Quit-No Save!
Bk, P& OK 4, %M ANSYS.

& Hs

/FILNAME, EXERCISEZ
TRANSTENT TEMPERATURE. DISTRIBUTICN IN AN ORTHOTROPIC METAL BAR

/TITLE,

KEYW, PR_THERM, 1

/PREP7

SMRT, OFF
ET. 1. PLANESLS

METEMP
MPTEMP,

1, 0

MFDE, KXX, 1

MEDATA,

KX¥, 1, , 30

MFDE, KYY, 1

MEDATA,

KYY, 1, , 10

MPDE. KZZ, 1

MPDATA.

K27, 1. » 10

MP, DENS, 1. 2400
MP, C, 1, 352

RECTNG,
LESIZE,
LESIZE,
LESIZE,
LESIZE,
/TITLE,
AMESH,
ALLSEL
FINISH

/S0LU
ANTYPE,
TIMINT,

TIME, 60

NEUBST.

0, 0.2, 0, 0.1
1. ., 50, 0.2
3., 50,5
2y » 4 30, 0.
4, , ,» 30, 5
ELEMENTS IN MODEL

2

TRANS
ON

20

AUTOTS. CN
QUTRES, . ALL
BFUNIF, TEMF. 500

194

DA THL L

! R L LR

! AT R E
P XA g M aED) 4
! fex g AKRY

| A X FEa TR AR

L A Y T OFHAK

| A Z FRS AR
N o
! gy A dh

! AR &
' xR AHF

! abdy 1 #EAT R A & 4
BN & @

| #AKRE

D 3RE AR A AN
U AT Ho M AR itk
DS b B ]

b RSk
tATIT A s

D ki 5 R R



10-3-1

XBC, 1

LSEL- Sy » » 25 3
NSLL. S, 1
SF, ALL. CONV.
ALLSEL

EQSLV, JCG
SOLVE

FINISH

110, 20

/POST1

SET, LAST
PLNSOL, TEMP
FINISH

/POST26

JAXLAB, X, TIME. ({sec)
/AXLAB, ¥, TEMPERTURE IN CENTER
/GTHK, AXIS, 3

/GTHK, CURVE. 3
/COLOR, CURVE, MRED, 1
/REPLOT

/XRANGE, 0, 60
/YRANGE, 496, 500
NSOL, 2. 1., TEMP
PLVAR, 2

FINISH

/EXIT, ALL

] AL A

I R A X

! KB 2. 3
| AR EWATAR T A
1 3t A

| itdf JoG RRE
Ve E M

I @ posT) ELHEE

! RREMER :
VAR 3 G- A -k 1 )

[ e

d— g g bem

#HA POSTZ6 BXAER
A X $IEM
2 Y $AeHE
8% iR
M bamE
AEHAETMRE

g €2 RN
RE ¥ bt BB
ZAe¥2
S b 0 TR A 1) 38 AT i £,

! ik ANSYS

10-3 4] 3—F 4K S N K&

A—ERATH, JBEN 1, YHRREN T MNRMEBEER Ts NERFRE g,
WE 1041 BiR, R 6 SHEFROEES N, HEMERSHEEA MR 10-3 Fix.

# 103 HHEUESNE RE

EHp BAERM KX k®C IERE To BESE Ts YHA¥Eqg
I/ Btw/(hrft°F}) | Biu/lb-°F) °F °F Btu/(hr-#)
430 120 0.35 68 32 3ed

195



oy BrEh S bl b

Ty

B 10-41 RO R R P

10-3-2 /&M o3

o o] T A0 T ) . o o SR o BT e e £ — B 3P g S ]
., HEH LINK32 St oot it e .
BT ANSYS EEMB SR GH M, il FE—BaAN e L4 5584
B, o HErHE, a=kipe.

10-3-3 K8 &

W—: BUT{EXHEnTIEERE
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(23 i%FE Unlity Menu | File | Change Title #r-%, {43 Change Title 315K, #F L AHES
i A THERMAL RESPONSE OF A HEAT GENERATING SLAB, #ids OK 1250 MH %A 54,
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(3) M Element Type #HHHE_ L1 Close $il 36 F i34 15 HE .

(4) H#F Main Menu | Preprocessor | Real Constants | Add/EditDelete fir<. HHE Real
Constants ¥ HE, #iif7 Add #4, I Element Type for R #1i5H#E, #.di OK #4. 13 Real
Constant Set Number 1, for LINK32 3 i&HE, fErEiESSA 1, Wi 1043 Fig, fd OK
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(1) #%4F Main Menu | Preprocessor | Material Props | Material Models fir4. 1B Define
Material Model Behavior 3 1GHE .

(2} ¥E Material Models Available ¥l 3EHE 5 #f % W i Thermal. Conductivity. Isotropic i
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(2) B Apply ¥4, EXAEDKRBA 2. 0.5, 0. 0, Hij OK #HHXHZX
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(1) 33 Main Menu | Solution | Analysis Type | New Analysis fir4, H8l New Analysis
W VEHE . RS R BL0N Transient, B85 OK #:401, 1B Transient Analysis 354, 7£ Solution
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F HEREHE,
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199




ANSYS

Ay B8Rl 5 S BT

A, EERRBER
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(6) %4 Main Menu | TimeHist Postpro | Define Variables %, {3l Defined
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(1) #&#$%F Utility Menu | File | Change Jobname %74, H 3l Change Jobname % i&#E. 7
[/FILNAM] Enter new jobname SCAFES 4 A TYE3L 144 EXERCISE4, Hiidi OK #&41XH]

(2) ¥%FE Utility Menu | File | Change Title %4, M3 Change Title X¥HEHE, 7EXAME
Hi¥ A THERMAL RESPONSE TO A LINEARLY RISING SURFACE TEMPERATURE, H.if;
OK &4l % iZHHEIE.

(3> %% Main Menu | Preferences #ir%, IR Preferences for GUI Filtering X{i&#8, it
f Thermal FiEHE, #i&5 OK 83 M iZMHEHE.

o EXRTIER

(1) #3¥ Main Menu | Preprocessor | Element Type | Add/Edit/Delete #r%$, 33 Element
Type YHEHE, A Add #41, HEL Library of Element Types % i5#Z .

(2) 7E Library of Element Types )P4 5IRHE+ 73 53+ Thermal Solid. Quad 4node 55
I, 7F Element type reference number SCAMEFHA 1, B OK &4, XA IZE.
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Hi FIEHE T Nodes IH. £ 2 S FHRFAIRMEDIEHE Anached 10 LT, £85I ks
PR Lines Mt 9l OK S8 56 R0t il 8,
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(B} K%+ Main Menw | Solution | Solve | Current LS E‘:""ﬁ" H M Solve Current Load Step
MIEHE, o OK #41, ANSYS FFiE R 5.

(00 ERFENRIRS . ANSYS IRn W O HB Now 1874, Mds Close #8560 956 %04 {F 4L,

(103 EF¥ Unlity Menw | File | Save as #ir-%, ¥ Save Database 3HiEHE, #F Save Database
to JCAHE DI exercisedZdb, R, Wil OK #8126 MiEHEE.
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(1) ik+F Main Menu | General Postproc | Read Results | Last Set fir-.

{2) i%#f Main Menu | General Postproc | Plot Resulis | Contour Plot | Nodal Solu i3,
i B Contour Nodal Solution Data 2 i HE . #54 Nodal Solu | DOF Solution | Nodal Temperature ,
Wiy OK fiHl. ANSYS Ron® O Sl AW EEE, Wk 10-60 i,

LEE

ELEMERTE MRODEL

AN
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1060 N5 AN e

B, MEETlES, £ TSI GER, BEEERD 0, daa~TLAELHE
Bl ATHE SR ELELL-HY,

(3 &4 Utlity Menu | PloeCrrls | Styde | Graphs | Modify Axes fir%, HBL Axes
Muodifications for Graph Plots @ i5HE. 28 10-61 HHETT R, fdr OK Sl CHEnHSHE.
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(4) #F Utility Menu | PlotCrrls | Style | Graphs | Modify Curves 4. H Curve
Modifications for Graph Plots #1i5#, # [/GTHK] Thickness of curves T ft ¥ e k¥
Triple #00, Hili OK $EH %0 %0 5 HE.

(5) ## Utility Menu | PloiCirls | Style | Colors | Graph Colors dir%. 3] Graph Colors
#1i&HE, £ CURVE Graph curve number 1 %3k M@, fidi OK 0 s

(6) ¥ Main Menu | TimeHist Postpro | Define Varables %, H M Defined
Time-History Variables & iS4, #il7 Add Fil. 80 Add Time-History Variable ¥ i5HE, iE#
Nodal DOF resolt 85k H4 . #idi OK H8l. HH8 Define Nodal Data 2080, fF L AEEPHA L.
fiidy OK #28l, B Define Nodal Data 355 HE, 2 10-62 ¥ {8 W, §d OK
HE AR

FEE B e o ke E
—— —
RS mands a—

1= N - |

1062 RSV R S EHE

(73 fLili Defined Time-History Variables 3 iS#E Lir7 Add #80. HM Add Time-History
Variable #iEHE, ™ Nodal DOF result ik, #ds OK Fitfl. W Define Nodal Data 8
B, fESCAHhEA 3, Bdi OK #E8, HH Define Nodal Data 3Hi5HE, THHEBULSE.
iy OK Foll 26 i A T HE.

(8) Bl Defined Time-History Varables 3§ (5HE LA Add #e¥l, IR Add Time-History
Variable A1 {EHE, £ Nodal DOF result Uk, iy OK #8#. H W Define Nodal Data 3
W, EXAEDMA 4, d OK B, I Define Nodal Data #1i5HL, F AR,
Wity OK Bl B HE,

{9) ¥y Defined Time-History Variables S5 HE i) Add #4. HB Add Time-History
Variable 1 1LHE, K Modal DOF result FELHEH, Mo OK $4, 1B Define Nodal Data 3
B, EXAHEPRA S, il OK . HBL Define Nodal Data 3HEHE, FRALRIERE.
il OK Hil CHNE S HE,

(103 #ifi Defined Time-History Variables 31 1542 E i Add ##. 1 Add Time-History
Variable 3 f{5HE, X Nodal DOF result WEESEE. iy OK &, 1B Define Nodal Data 3
W, fECAHE PHRA 6. fili OK Eigll, HHBL Define Nodal Data #FiEHE, FHIICEEDL R,
ity OK Sl 5 S 5.

(11} il Defined Time-History Variables 34 5HE 89 Add #4. 1B Add Time-History
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Varighle ¥ i5HE, %P Nodal DOF result Bz ##, $d OK E#l. 1Bl Define Nodal Data 3
M, fErAREDHA 2, ¥idi OK He6. tH3] Define Nodal Data 354, FHHBAEHE,

ity OK Hedl 0 H et iF HE.

(12} Hiili Defined Time-History Variables % i%HE®F i) Close H#H 3 M i# 3 15HE.

(13) 5 Main Menu | TimeHist Postpro | Graph Variables #ir<%. 13 Graph Time-History
Variables ¥ iFHE, fECARBEPEIA 2. 3. 4. 5. 6. 7, W 10-63 fim. Rl OK #4l.
ANSYS St o7 T8 D036 5o A 15 i O k% SR AT B B () p ek R i ER P, fnFH) 10-64 Firar.

i
T

B 1063 FERRERY S

TR T S T

P D64 TN FGE Y o K IOE Al e 0 Tk 5 R
(14) #£3¥ Utility Menu | File | Exit <%, B0 Exit from ANSYS T ifHE, S P Quit-No

Save LR, ik OK Hi#fl. GH ANSYS.

fy SR

JFILHAHE. EXERCISE4

FSTITLE. THERMAL RESPINSE TO A LINEARLY RISTHG SURFACE TEMPERATURE

s
KEYW. PR_THERM. 1

fBREPT

Ty UFF
ET. 1. PLANESS
MP. EXX. 1., 10
MP. DENS. 1. 500
MP., €. 1. 0.2

RECTHG, O. 0.5%. 0. D.05
LEEL: 55 1 « 1

LESIZE; ALL: + « 10. 4
LSELy 8: + « 3

LESIZE. ALL: « - 1Ds 0.25

LSEL: S5+ » » 2 ds 2
LESIZE. ALLs » 2 1
AMESH. 1

STITLE. ELEMENTS IM MODEL

| LA THLHE

#rwEAR
LR R
ELRALENY
A
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— EEE GEE OE P e

& AR B 0D
A 1

L AHA
AR 3

A eimE

A ARR 2, 4
fix ¥ LKA
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ALLSEL

FINISH

/50LU | #AEME

ANTYPE, TRANS ! B S AT RN AR A S
AUTOTS, ON U AT A Shet ik
OUTRES, » ALL

TIME, (2/60) V& St kb n
NSUBST, 25 | fit T H
BFUNIF, TEMP, 0 | ) HBE RS
EBC, O [ i F A F X

LSELs S» 5 » 4 VAR 4

NSLL, S, 1 DR MATH T A
D, ALL. TEMP, 120 | A A B
ALLSEL

SOLVE QTR 8 2o A
FINISH

/POST1 ! A POST] EHEE
PI.NSOL, TEMP ' RS AR
FINISH

/POST2E ! #t A POSTZE EAER
/AXLAB, X, TIME, (sec) ! 8% X AT
/AXLAB, ¥, TEMFERTURE IN DIFFERENT DEPTH ! 4% v 478
/GTHK, AXIS, 3 ! IR ARG
/GTHK, CURVE, 3 | B ERA
/REPLOT

/XRANGE, 0O, 0.04 ViR x AT B
/YRANGE, 0, 125 | R vy 2R THE
NSOL: 2, 1, TEMP -

NSOL, 3, 3, TEMP ! EXEF

NSOL, 4, 4, TEMP ! AXEF 4

NSOL, 5, 5, TEMP | XU EFsS

NSOL. &, 6, TEMP ! EX T ¥e6

NSOL, 7. 2. TEMP ! w3l %7

PLVAR, 2, 3, 4, 5, 6, 7
FINISH
/EXIT, ALL

Dbl AELR AL T R R AR F e B R

! ik ANSYS

10-5 4] 5——F (249 -5 4, 4 dp it A3 H 47

10-5-1 M6k

KWE 10-65 FiARTHRERE R TR SRE TEE N T, 0350 3 S ENEEE
S, PR RSB EEAINE 10-5 Fix.
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¥ 10-65 S EEE T EE
®10-5 PHMESND BT

. o tely C MR h PSRN T R T Wi d
I Btw/(Ib-F) Btw/(hwr-#.°F) °F F 4
00 1 2 300 70 .02
10-5-2 8 44%

] L TR SR i R . PR W R MASSTL B AT LINK 34 Sl
LT R AR . MASST) MG B AT SR B C., LINK34 Sn il B A s
W8 A LT,

Ci=p* C* V=300X0.1%x / 4X0.0025°=245X 10*BTU / F

A=n * d=nt % 0.0025=7 85 ¥ 10"

10-5-3 KW ¥ %

F—%: BUT{ETHAMNTIE=E

C1» #E# Udlity Menu | File | Change Jobname fir<¢, H{ Change Jobname 3 iGH#E. #F

[/FILNAM] Enter new jobname 3 A4HE H 8 A T fE 0 #E£ EXERCISES, #uidi OK $ifl 20

S HE.

(2} E# Uility Menu | File | Change Title fy%, 3 Change Title #i5HE, ¥ 3 AchE
P4 A TEMPERATURE RESPONSE OF A SUDDENLY COOLED COPPER WIRE, Hiii OK
¥ % (] e R M

(3) #EHF Main Menu | Preferences fir %, H{B Preferences for GUI Filtering #1i%#HE, i%
e Thermal F#EHE. fidi OK 8080 % M EHE .
=W ENBTER

(1} 3%+ Main Menu | Preprocessor | Element Type | Add/EdivDelete #ir%, H M Elemem
Type ¥ i5HE, #i Add $8f, 1M Library of Element Types 3 {54 .

(2} ¥€ Library of Element Types 89 #5-1-¥1| J24E & 4 5135 ¥ Thermal Mass. 3D mass 71 i%
T, 7 Element type reference number 3CAHES & A 1. WP 10-66 .

(33 fidi Apply ##ll. 7€ Library of Element Types 8987 F|#HE b 4+ Hli%# Thermal Link.
3D convection 34 JEM, ¥E Element type reference number 2EHEEPSRA 2, di OK Fill, %
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B 1065 SUTT SRR T 5 EL

{ 43¢F Element Type 3 i&HE - 1EFF Type | Mass71 3518, $di Options $EH, H B MASSTI
clement type options #EHE, F Interpret real const CONI as K3 FHPIREEPIESE Therm
copacitnce IETH, WP 10-67 A, il OK Ffl 6 RS

Ciptiors For MATST], Element Type Bl W §

Irborpent real tored IR as 1 [ Thaes rapacence =|
Teap deprel. beat poroeaion B4 ] ;I

= | e ] ws |

P 10-67 MASSTI W on P W A e

(52 Hiki Element Type BHEHE /) Close 2 X 4] i HEHE .

() t5FE Main Menu | Preprocessor | Real Constants | Add/EdivDelete diy<, MW Real
Constants 3 55HE, Wi Add ##l. HH Element Type for R 3106, 2HF Type | MASSTI &
Wi, Hidy oK #&EH. i Real Constant Set Number 1. for MASST1 #HEHE, 2FEE 10-68 3
HiEiT8 . 8uly OK HoHl oG R iGE.

{71 Hiili Real Constants 3 {EHE %) Add 4l HW Element Type for B 3 iGHE. 28
Type 2 LINK34 @0, Jdy OK #iil, HIK Real Constant Set Number 2, for LINK34 3 ifHE.
2 H 10-60 o AT IR, i OK Bl 50 A i HE .

Bt Topr Biptororon . §
s e Sl He
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(8) By Real Constants T i HE 09 Close HedH 5 H] i 0 15 HE .
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€13 3#%+¥ Main Menu | Preprocessor | Matenial Props | Material Models d7-%, 13 Define
Material Model Behavior ¥ i5HE .

(23 ¥F Material Models Available ¥ #HEp {3 di Thermal. Convection or Film Coef.
0. B Convection or Film coefficient for Material Number] 31&HE, ¥E HF X & Eh A
IATARM 2, R OK #5026 HEHEE.

(3) ¥E Define Material Model Behavior 3115 HE 1 i3 Material | Exit %, JoHli%Ettid
HE.

HM: MEERETEER

(1) EHE Main Menu | Preprocessor | Modeling | Create | Nodes | In Active C8 g,
M Create Modes in Active Coordinate System 3 iH#E, f£f NODE Node number 32 4HES 4 A 1.
Wiif; Apply ¥, £ NODE Node number X AHESPSHA 2. My OK Bl oG M) iEH.

{2) &#H Main Menu | Preprocessor | Modeling | Create | Elements | Auto Numbered |
Thru Nodes fir<. AL Elements from Modes 28, {E W AHEDPES A |, g OK ik
AL,

(3} #£4F Main Menu | Preprocessor | Modeling | Creaie | Elements | Elem Attributes
4. B Elements Attributes 3 t5HE, 28 E 10-70 A HBHTEWE, i OK $E800 M @S
fE.

(4) #£H Main Menu | Preprocessor | Modeling | Create | Elements | Auto Numbered |
Thru Nodes ir%, IR Elements from Nodes 38, fEICRHREPRA 1, 2, ¥y OK G
R,

(54 Udility Menu | File | Save as dir-%, 3 Save Database ¥}i&HE, {£ Save Dalabase
to LAHEPHEA exerciseS1.db, (RFF LR AEEE, Bl OK Bl XA G HE.

AT
Drs weribane fox mmmmanks ; ' .

(TYPE] ek by i {2 iran =l
[MAT] Sagprialrumbes v =

[RLAL] Rasl conetant et rumiser = =
e —— e
LECMUIM] Secton rumter T e =l

e T e s S i

1070 T W SRR

ERE: mEHR
(1% 4% Main Menu | Solution | Analysis Type | New Analysis fir%, L New Analysis
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ANSYS

g bR 5 b

i iEHE, R ST R Y Transient, B85 OK ##, A Transient Analysis &5 iHHE, F Solution
method EIRE] P EED Full RiEHEHH. $dr OK HHl A3 iHiE .

(2) #%# Main Menu | Solution | Analysis Type | Sol'n Controls <%, B3 Solution
Controls # iF#E, 1 Basic 10+, #HE 10-7) #HLATEE, KH Transient A+, #
HEEE 10-72 AP HBHTIEE, Mdi OK H [ &S,

hasi | Pt | Sefuiomas | ke st | N il b e ey
A N =Ty R L T T Pl e e " P W B
| P —— u| i i .. 5 s s
7 ity prirm oty e iy e —y |
e = B e ] e
e
el ey e S| o prram | ==|“"'_ B i
P e o B _l- [ A ’m——
T | Pl | T
Thg (] : rwy o g - =T
e e B [ i =
=SSN P R N IR e S e s — = |
= ECTRIECE m | oo | e |
PR o701 e A o k1 B 10-72 RN AR R W T

(3) ¥ Main himu|5ﬂ|mim|[hfmhﬂdﬁ1ﬁwhr|ﬂmﬂlmllhﬁﬁxm
Temp ir%, HIE Uniform Temperature #HGHE, 7F AR BHA 300, Hd OK Fetll 3330 iGHE.

(4) ¥ Main Menu | Selution | Define Loads | Apply | Thermal | Temperature | On
Nodes &7-%, HBL Apply TEMP on Nodes 309, #ErABEchif A 2, fili OK 4. W Apply
TEMP on Nodes | ifHiE, #F Lab2 DOFs to be constrained %I 3 HE b it 4% TEMP i1, 7E w4
HE=Pdi A 70, Wi OK Hobl 20 g i He.

(5) i&+F Main Menu | Solution | Solve | Current LS @4, 8 Solve Current Load Step
W EHE, il OK #i#l, ANSYS FRifS il 9.

(6) KWFEFRE, ANSYS I O I Notwe $20HE, #ili Close F 5800 (1 5 0 (5 HE .

(73 iLF¥ Unlity Menu | File | Save as 6%, 3 Save Database 313754, 7F Save Database to
SCAEME AR A exerciseS2.db, PRTFMTES B, B OK Hesh %6 iE 0 i HE.

AT BEERELEE

(1) &+ Udlity Menu | PlotCirls | Style | Graphs | Modify Axes fir<, 40 Axes
Modifications for Graph Plots 31 i5#HE, & [JAXLAB] X-axis label L AHESA X Hidsic
TIME(hour). £ [/AXLAB] Y-axis label 3 AHES A Y Hidsic TEMP, B TH 5 R
. Wi OK #H s EEE.

(2) E#F Main Menu | TimeHist Postpro | Define Variables A%, HA] Defined Time-History
Variables #5HE, 8l Add Heill. tHIE Add Time-History Variable 31 i%HE, 3£ Nodal DOF result
FudfcHl. My OK i, BB Define Nodul Data 9, £ 0 AEEGRA 1, Wdi OK &8, 1
IE Define Nodal Data 3 G5HE, 2WBH 1073 SR, fidi OK S8 s EHE,
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(3) #ids Defined Time-History Variables 3 {5 HE b i) Close 4815 (4 ind iF HE .

(4) i%#F Main Menu | TimeHist Postpro | Graph Variables #ir<%. 5 Graph Time-History
Variables ¥ i&HE, fEXREDEA 2, i OK #i,. ANSYS T 08 2w S 88 e
B ] (4 3 R R, M 10-74 B,

if

i
Lt
|
|
|
= F

B 10-74 SR M R ) 09 4 S RS ER 1

(53 #EFE Unility Menu | File | Exit diy<.  tHI Exit from ANSYS #HEHE, 1% Quit-No Save!
FikE. fdi OK Hefll, 250 ANSYS.

SIS

/FILNAME. EXERCISES | AT HLHS

JTITLE. TEMPERATURE RESPONMSE OF A SUDDENLY COOLED COPEER WIRE
! T el

KEYW. FE_THERM. 1

/ PREF? ! A WAER

EMRT. OFF ! XA AR

ET,» 1. HASST1 ! FARAAY
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Ao DiEoR S5 S iR bt

ET, 2, LINK3i4

KEYOPT, 1, 3, 1 I L ARXMT

Ry 1. 2.458-4 | RARARFTH

R+ 2, 7.85E-3

MP, HF, 1, 2 D AT AR

N, 1 T AR

N. 2

E, 1 ' - ¥

TYPE, 2 ! RERAER

REAL, 2

E, 1, 2 -5 X3

FINISH

/SOLU Vit KBS

ANTYPE, TRANS ! SRR AR AW
AUTOTS, ON ! IFgsHNEESE
OUTRES, , ALL

TIME, 0.05 ! R R it Kb at )
DELTIM, 0.00125 ! R R
BFUNIF, "TEMP, 300 D 362 d) ) R WA
KBC, 1 LR Rl A,

D, 2, TEMP, 70 [ ¥ ¥ g -

SOLVE I Fie Rt R
FINISH

/POST26 ! ¥ PoST26 S4B E
NSOL, 2, 1, TEMP P Rl k¥2

/GRID, 1

/BXLAB, X, TIME (hour) V38 F x A 4rshi7id
/AXLAR, ¥, TEMP V3R E v R ArshATH
PLVAR, 2 D 8w SRR K M AT ) 6 1K £ a2y
FINISH

/EXIT, ALL ! i ANSYS

10-6 8] 6——F ik Kid A2 oo

10-6-1 S Mgk

10-75 ¥ 10-76 Fimh — RO FHE R LEHRER (HBKERMN N mm), #H5
B RE B BINE 10-6 FIR. HHRMIEEEE N 500C, KHRRIBAERE S 0°CHK
o, KR HAEH LIOW /m® « C). FiF.

(1) 198K 5 85 W AR S S .

(2) FHRE L AL B. €. D. EZSBEENMEPEMXE. B, E FHAEDOREE
& Log=125mm, Lop=350mm.
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oy P8R S5 LR bT

F 106 HRANMEESN

#E kgim® B FEH WHm «» C) b Jitkg « °C)
2400 70 328
10-6-2 & M A%

ZHERE THARS TR . EEmE 10-77 Bafdaarie e JUER, e
v K A B B B

10-6-3 KM F %

¥—: BIUT{EXHrRAMIIEIRSE
(1) #%# Utility Menu | File | Change Jobname 4, H 3 Change Jobname 315, 7
[/FILNAM] Enter new jobname 3 AHEFHIA T.4E 30144 EXERCISEG6, #di OK #4125 A
ZR IEHE

(2 #%#¥ Utility Menu | File | Change Title 44, 431 Change Title ¥HEHE, 2L AHES
1A TRANSIENT THERMAL ANALYSIS ON THE QUENCHING PROCESS OF A WHEEL, H.d;
OK 2L X HHE .

(3) %&# Main Menu | Preferences @53, i3I Preferences for GUI Filtening X151, i%
% Thermal I, i OK #HH XHHERHEE.

B EXNBTER

(1) 7%+ Main Menu | Preprocessor | Element Type | Add/Edit/Delete #y4-, H B Element
Type XHGHE, Hif Add #%40, I Library of Element Types Xt H4E .

(2} £ Library of Element Types HIP4 51 RHE P 41 7)iEF Thermal Solid. Brick 8node 70
TN, 7E Element type reference number 3L AHEPIA 1.

(3) fd Apply $#%#0, 7E Library of Element Types B9 FIFRHED 43 B4+ Thermal
Solid. Brick 20node 90 %15, 7 Element type reference number SLAMEHNA 2. #if OK #
#1251 Library of Element Types 3 i51E.

(4) H#i5 Element Type M iEHE L[} Close #4152 %A HE.

H=H. ENARIEESY

(1) 3%#$¥ Main Menn | Preprocessor | Material Props | Material Medels #14, H3 Define
Material Model Behavior ¥ i&4E .

(2) £ Material Models Available FIF& 4 KR i Thermal. Conductivity~ Isotropic i
i, 3 Conductivity for Material Number 1 %1542, 7ESCAFIETHHA 70, B OK 154554

(3) Xy Define Material Model Behavior 3} iGHE_- ] Specific Heat 540, HIN Specific
Heat for Material Number 1 35, EXARMETHA 328, Hd OK LM EX S,

(4) X7 Define Material Model Behavior X iEHE_1-# Density %41, H43{ Density for
Material Number | 3iFHE, FESCAHEFHA 2400, B OK 34 % M iZSHERE .
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(5} 7€ Define Material Model Behavior 35 i HE P 3£ #¢ Material | Exit dr%, X F&%E
HE.
FOE: PIERNLAEE, #aEE
€13 iX+$ Main Menu | Preprocessor | Modeling | Create | Areas | Rectangle | By
Dimensions 6747, B Create Rectangle by Dimensions B i&HE, #8518 10-78 3 Hi i #.
[NCroste Ractamels by Dimmmaioms &

[PECTHG] Creste Emctangls by Dinensors

s L

FINT " odne it :F. ]Eg 'I

- - T L

B 10-78 AR R A HE

€2) Wiy Apply Hibl, #F X1.X2 X-coordinates W ANEPSE A 0,325, 0.375. @ Y1,Y2
Y-coordinates 3 A HETPE A, 0.05, 0.375. _

(3) Mgk Apply fill, & X1.X2 X-coordinates ZCARESPHA 0.1, 0375, TF YLY?2
Y-coordinates WOAHEPERA 015, 0.225. Wiy OK ErHl G H @3RS HE .

(4 ILHF Main Menu | Preprocessor | Modeling | Operate | Booleans | Overlap | Arcas
S I Overlap Areas 38, $di Pick All HH.

{52 HEFE Utility Menu | PlotCirls | Numbering @4, 13 Plot Numbering Controls 315
#f, IEF# LINE Line numbers #l KP  Keypoint numbers i£78, #RAEM OF €% On, H
FERTAER U EE, R OK Fd 2% ST,

(6 IEFF Utility Menu | Plot | Lines dir%, St B £E8.

(71 ¥ Main Menu | Preprocessor | Modeling | Create | Lines | Line Fillet -, HB
Line Fille $ 8., fF 2 AHEPERA 16, 28, Hi OK #6118 Line Filler 3i5H8, 4 NL1,NL2
Intersecting lines S0 AHEPE A 16, 28, € RAD  Fillet radius 304HE S 40 A 0.025, & 10-79
A, i OK HeEl 6 A g .

|I.H-I-T.I Crasee Rt Lins

A s | |
yu =
gl e e e
< e ] gyl Al ol
= ] ot | canee | |

[ 1079 BEEHE A EHE

(8) K% Main Menu | Preprocessor | Modeling | Create | Lines | Line Fillet div$, HBQ
Line Fille L8, 2 Aih&n 14, 27, M OK #40, W Line Filles 7T iEHE, £ NL1NL2
Intersecting lines WA HESPHg A 14. 27, 1E RAD Fillet radius 3 4<HE 5 A 0.025, i OK
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o i8R S Pl b

i 61 ¥ A it

(93 4§ Main Menu | Preprocessor | Modeling | Create | Lines | Line Fillet dir%, B
Line Fille 58, € CACHESRA 28, 23, Hidi OK 34, i1 Line Fillet ®i5HE, #F NL1NL2
Intersecting lines S AHI& A 28, 23, £ RAD Fillet radius ZCAHE 402 0.025, i OK
Hl 40 () it

(107 #3¥ Main Menu | Preprocessor | Modeling | Create | Lines | Line Fillet fir<-, HiB
Line Fille B8, ff AP A 27, 19, fdi OK #8, 13 Line Fillet #HEH#E, 7 NLI1,NL2
[ntersecting lines 2 AHESP SR A 27, 19. 7€ RAD  Fillet radius 30 4HE P 4A 0025, i OK
i s S HE.

(11} i+ Main Menu | Preprocessor | Modeling | Create | Areas | Arbitrary | By Lines
drd, W Create Area by L 8, EkHEPEA 4, 6, 2, Wil Apply 38 7ELkHESD
A9, 8, 11, Wili Apply Fedfl: ErAHIPSEA 32, 34, 33, Wi Apply HEll, 75 HE
A 30, 29, 31, Wl OK el G R .

(123K 5§ Main Menu | Preprocessor | Modeling | Create | Keypoints | In Active CS @14,
tH B Create Keypoints In Active Coordinate System 3 i5HE, {F NPT Keypoint number 2 4 HE
PEEA 25, ¥ XYZ Location in active CS TRREP#EAMA 035, 0.0745. 0. 0 10-80
Fra, Wi OK &5 s G HE .

E e |

|

.1
cwen|

M 1080 IR A i

(13) 8 E—HrWtE, € ANSYS Bl 0%l 4 26, 5% (035, 0.3505,
0) BY%HE .

(14} if#¥ Main Menu | Preprocessor | Modeling | Create | Lines | Arcs | By End KPz &
Radius #7 %, B Arc by End KPs & Radius 89, fE 0 dh8A 5, 6, 8 OK #:8, H
W, Arc by End KPs & Radius 300, fE 2044 25, Wi OK #5813 Arc by End KPs
& Radius 3 iGHE, 7 RAD Radius of the arc S AHE i A, 0,05, 105 28 100 2 FRR A 4 0, o
B 10-81 Fras, MRl OK B8l 26 [ g ot S 4.

[LARC] Define i by Bl Horypoini amd Sk
Priend
PED Koty o et 4 and ], |L |
P i ol curvshars El
+ gl el plarw o e
o e | caesi | - |

PR OID-B1 o P % T HE
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(153 & # Main Menu | Preprocessor | Modeling | Create | Lines | Arcs | By End KPs &
Hadius #3-%, H3 Arc by End KPs & Radius 3%, 7 rdciEdhdiA 7, 8. fili OK .
M, Arc by End KPs & Radius 38, #E3XAHEPSMA 26, B OK fi8l. 1M Arc by End KPs
& Radius ¥ i5HE, £ RAD Radius of the arc JLAREDTHA 0.05, HERTFEHELEE, o
i OK He 5 HE S HE .

(16 &+ Main Menu | Preprocessor | Modeling | Create | Areas | Arbitrary | By Lines
fir-d. R Create Area by L 328, FECKEPHRA 7, 36, Hdi Apply HHl, RS
A5, 35, il OK $58 M EniT .

(171 i%#F Main Menu | Preprocessor | Modeling | Operate | Booleans | Add | Areas dr-8,
HiBE Add Areas FEHR, My Pick ALl Fidll 25 SR 5 HE .

C18) iEFE Main Menu | Preprocessor | Modeling | Operate | Booleans | Add | Lines #i-%,
HiIE Add Lines 38, fFrAHEdhsA 12, 13, 17, ¥l OK f8l. W Add Lines 3% HE,
{£ KEEP Existing lines will be F i F|#EHETIEFE Deleed 10, WME 10-82 fras, $d7 OK
HeH G PR A HE .

BH 10-82 5 R o A iR HE

(19 #H Main Menu | Preprocessor | Modeling | Operate | Booleans | Add | Lines #ir<,
1Bl Add Lines 3%, £ X&FESR®RA 10, 20, 22, il OK #&8l. M3 Add Lines 31i5#E,
{E KEEP Existing lines will be T4 3 HE - i #F Deleted 3658, iy OK He#l 5 H 3 154,

(203 EE# Main Menu | Preprocessor | Numbering Cirls | Compress Numbers #%.
Compress Numbers 3/ i5H8, #F Label ltem to be compressed T £ ¥ JHEP 8 Al 3£, 0
B 10-83 s

= | st | concel_| e |

Bl 10-83 S (M i
(21 E4F Utility Menu | PlotCurls | Numbering fir-%. H{EL Plot Numbering Controls 315
#E, #£4E LINE Line numbers ! KP Keypoint numbers 358, #H4EN On T4 OFf, Hirik
MiE R L B, Wy OK Hd 20 PR iR iGHE.
(223 ¥+ Udlity Menu | File | Change Title fir4-, 1 Change Title 3 518, ¥4
thi A PLANE GEOMETRIC MODEL. Hdi OK Ho#ll G H &S0 5.
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(23) % #F Utility Menu | Plot | Areas %, ANSYS R W O 52 By 5 Rl i i JL A
Hﬁl #-HE.:I lﬂ-E-"-'I- Fﬁ-'"_'l:f.r

-In.-l:. .ﬂ"

T Wl i

L-

| PLAKE GEDWETRIC MODEL
B vo-84 S e Ry T ol LA TR e

(24 AFF Uiility Menu | File | Save as filr3, HB Save Database T 1EHE, (£ Save Database
to JCAHE A exercise6] db, ER7F LiEER{EEIE, i OK BrdloC s S HE.

(250 %4 Main Menu | Preprocessor | Modeling | Create | Keypoints | In Active CS fird,
H{ T Create Keypoints In Active Coordinate System #1i5#L, #F NPT Keypoint number & 44 ch
HiA 21, € X.Y.Z Location in active CS U AHE S M 0. 0. 0, ¥idi Apply ##l, ¥ NPT
Keypoint number 3 A HT b A 22, ¢E X,Y.Z Location in active CS JCAHE P RN 0. 0.5,
0. Wil OK 8ol > s ifHe.

{26 #+FE Main Menu | Preprocessor | Modeling | Operate | Extrude | Areas | About Axis
ard, B Sweep Areas about SLHL,  §id Pick Al #8451, B Sweep Areas about 38, FEOr
AHEDHA 21, 22, ¥l OK $&4. 1B Sweep Areas about Axis #HEHE, £ ARC  Arc length
in degrees W AHE b 4§ A 22.5. {E NSEG No. of volumes segments S AHEP4R A 1, W 10-85
Fras, Hidi OK FeHl M s ST,

{273 #%# Utility Menu | PlotCirls | View Settings | Viewing Driection fir<. 8 Viewing
Driection #1i&HE, & XV.YV.ZV Coords of view point LA PHEEA 1. 1. 1, H&ETE
HIERUL BT . i 10-86 Fiom, Wi OK &8 6 HE W EHE.

[P — - P
e e o e
RS o of wks gt [|_ _| PG iy E_ It I |
o e L] ot e e T A EETIE
[ S | Bopks | s | T TS —— ———
L - | sl | |
FE 10-85  $1E60080 o o k0] 5 B 10-B6 380 0 0 ) i R S HE

(28) %+ Utility Menu | File | Change Title @<, 3 Change Title THiEHE, £ L 4ok
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i A VOLUME OBTAINED THROUGH SWEEPING AREA ABOUT AXIS, #idi OK Hifl %
B i HEHE .

(292 iE# Udlity Menu | Plot | Volumes #ird, ANSYS Sonif O S E e i,
P 10-87 .

AN

LM
e

WO O ANEL THRCLIGH SWEEPE AREA ABOLIT 405,
M 1087 SREERERE R

(300 2EFE Udlity Menn | WorkPlane | Offset WP o | XYZ Locations @74, HI¥ Offset WP
XYZ 3W, forkREPHA 02375, 015, 0, 0P 10-88 Biar, My OK Hel 2 ik .

(31 &+ Utility Menu | WorkPlane | Offset WP by Increments @<, H 3 Offset WP #
i, £ XY.YZZX Angles LAMES A 0, 90, 0. mfE 10-89 fras. Hudy OK HeEl A&
R

(32) #E4F Main Menu | Preprocessor | Modeling | Create | Volumes | Cylinder | Partial
Cylinder fir-%, 130 Partial Cylinder 31iFHT, 7F Rad-1 SLAH PSR A 0.045, 7E Depth 3044
A 0.075, WP 10-90 Fros, #il OK 8 5 M i e .

L= Leg1 ek Cleglal |
=] Leri e s e
ﬁﬁ oAy
EF_I L Ghebal ¥ = |
L T s
e — '-
E=
xeol o s AN
[E=8 [8+q] ur vy
_"|-J | ——"s r
i Tharta-1 ST
75T Dk
I A=y Rad-T ™
0,277, 0. 14,0
| Bumth S
— = =
| | Bewes | Casesd |

1088 EEED T HET i S| M 10-89 BEE TOETERS 1090 4 REEE I ) i
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(33) &4 Main Menu | Preprocessor | Modeling | Operate | Booleans | Subtract |
Volumes #it4%, L Subtract Volumes 2080, fEICAHEPHa A 1. #idi Apply fitll, fF e
iieA 2, Bl OK ] 5 R,

(34) EEHF Utility Menu | File | Change Title <%, i3 Change Title 3158, F XA HE
A VOLUME GEOMETRIC MODEL, My OK $lg#f 5 0] 0 i B .

{35) IEH Uility Menu | Plot | Volumes fir4, ANSYS DB O St nle L (] HERY,
s 1091 Fa.

— —

SR T AT TR l:.'-l'-ﬂ-'l
BEl 1090 SRl TL (o] SRR Y A

(363 & Utility Menu | WorkPlane | Offset WP 1o | Keypoints fir<4, 8 Offset WP to
Keypoints 3L, 75 CAREDHA 11, Rl i OK Hll i,

(373 3%k Main Menu | Preprocessor | Modeling | Operate | Booleans | Divide | Volu by
WrkPlane d7%, B Divide Vol by Wr 306, & CRHERSA 3, M OK Fell 2o/ is e,

(38) IEFE Utility Menu | WorkPlane | Offset WP to | Keypoints #r<%, 1B Offset WP to
Keypoints 3£8, JECAHEDSEA 13, S OK Hell s,

(393 34 Main Menu | Preprocessor | Modeling | Operate | Booleans | Divide | Volu by
WrkPlane fird, B Divide Vol by Wr 808, i 4, Wi OK #8050 i S,

(403 iK#¥ Unility Menu | File | Save as fir%, i Save Daabase 3HEHE. 7F Save Datahase
o SCAHEP LA exercise62.db, $RTFE LR ERIFIER, M OK WIS S,

(41 3L+ Main Menu | Preprocessor | Meshing | Mesher Opts @74, 158 Mesher Options
APTEHE, RO, % OK Wit thB Set Element Shape #Hi5HE, T H LB LB R
WLty OK H 8% A iE .

(42 i3 Main Menu | Preprocessor | Meshing | Size Cntrls | ManualSize | Global | Size
iirdr. B Global Element Sizes #HEHE. #F SIZE  Element edge length & A<HESh 8§ A 0,025,
Wi OK $H R i i5HE .,

(43) i%FE Main Menu | Preprocessor | Meshing | Mesh | Volumes | Free 4, 15 Mesh
Volumes M. FELRRPEA 1. 2, 3, 5 Mk OK Hl i,

(443 HEFE Utility Menu | Plot | Volumes @r-%, 5L A4ik.

{45) k#f Main Menu | Preprocessor | Meshing | Meshing Attributes | Default Atiribs
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4, i3 Meshing Attributes #45HE, ¢ [TYPE] Element type number TR ¥ Ech ik 2
Solid90 XM, InfE 10-92 Frs. i OK HoHl o H B 5.

(46) %3 Main Menu | Preprocessor | Meshing | Size Cntrls | ManualSize | Global | Size
fird, M Global Element Sizes 3T iE#E. {F SIZE  Element edge length 300 550 A 0.02,
frity OK Hedl X s HEHE,

(47} #H Main Menu | Preprocessor | Meshing | Mesh | Volumes | Free 14, 8 Mesh
Volumes S8, fEXAHEPEA 6. Rili OK X H AR,

{48} i%4F Main Menu | Preprocessor | Meshing | Modify Mesh | Change Tets v, 3
Change Selected Degenerate Hexes to Non-degenerate Tets A i&HE. £ ELEMI1 w ELEM2
Change From T $i 71| JEHE b 359 90 10 87 370, 0/ 1093 fias, iy OK A SR,

Tl mll A b Fedey

[T Pt v b T -

PRED Harems i 1,_'3

i | G oot sl rrehee =T

Jisiril] B cocedres = [ =

| ] o i =
_= | _trw | ... | = | | = |
BE 1092 RS R R A AR E P 10-93  $%E g AR B

(49} #4F Utility Menu | File | Change Title fir4, H B Change Title Fib#E, (£ L AHE
e A ELEMENTS IN MODEL. ¥iily OK $HedH X H 3 e,

(500 i+ Main Menu | Preprocessor | Numbering Ctrls | Compress Numbers a7, HH
Compress Numbers ¥ i5HE, ¥E Label Ttem to be compressed 4 #I JEHE Pk £ All IET,
iy OK He#l 5 M ] if .

(513 %$F Uiility Menu | Plot | Elements #ir-%. ANSYS RO RSB0
R, W 10-94 Fa.

o AN

|
ELEWERTS M W0

M09 MERIGERERE

225




| ansvs
Py b B0R 5 S PR

(52} 1%+¥ Utility Menu | File | Save as %, 130 Save Database 3iFHE, # Save Database
to S0 AHE Rl A exercise63.db, fRAFE iR H{EEE, Wdi OK B M iER ihHE.

{12 4 Main Menu | Solution | Analysis Type | New Analysis &%, 1B New Analysis
W EHE, RS HTER Y Transient, #MiF OK HHl. HM Transient Analysis #EHE. 7
[TRNOPT]  Solution method DI P b Full ks, Mo OK Sl isah i He.

(2) ¥+ Main Menu | Solution | Analysis Type | Sol'n Conirols fir%. 3 Solution
Controls 3 i5HE, AFF Basic 10 f, 28 10-95 3 HETER, 990 OK EE %M%M E
HE. iK#F Transient ZET0 ., 2 MM 10-06 #IGHTESE, 9 OK B X HEHEE.

=TT (| [ |
[ LT PSP R Py ot s | s | st |
e wrrw e, b i i Fodl Togrwmery Cpesrs. T
e = G b = e iy
I 1 ke m P gy, mibas i B Wil ey
Pl o —— P~ B el Fopelm
T P T vt J e [t 2
® [ e e i O B
[Sp—— T |Hn-----.F-|- = e | — |
s i ik S =T e |
S I g - e T l
- ] - — - I
i ] s N T
PRl 10-95  RRET I A 2 T W R T HE B 10-96 30T 109 S TR iR WA S HE

(33 &4 Main Menuo | Solution | Define Loads | Apply | Thermal | Temperature | Unifoem
Temp fir<%, HB Unform Temperature ¥ 5508, 7 [TUNIF] Uniform temperature 5 AHE 4 A
500. MPE 10-97 Mg, Wil OK B OGS EHE.

[TUNIF] Winiforn tempesshre

I
l.'.lt‘| -:--ll l'llI!-I

B 1097t il e R 6 A S HE
C4) IEFE Utility Menu | Plot | Areas fir4. 5071 i .
€50 ILFF Utility Menu | Select | Entities #ir<, 1180 Select Entities #1i5HE, % 1 4+ F
R FUFEHET IR Areas BIT, £ 2 - FRFIFAEDIER By Num/Pick 1510, 769 3 M
SHPIE Unselect $UE M. #dy OK #4l, 1BE Select arcas 35, fERHEPEA 1. 6.
I8. 20, 22, 25, 30, 31. 34, 35, 36, 9 OK I EMAEER.
(6} E#¥ Unlity Menu | Select | Entities @3, |45 Select Entities #1iEHE. fEH 1 4 F
Fo FYFEHE P IS Nodes 3T, 7650 2 4 FROFIMEEPIEH Anached 1o 2570, 769 3 Ml
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i Arcasall ik, €8 4 IR PIED From Full U, Py OK Bl H %
:t"j ﬁH‘F-I

(7) &4 Main Menu | Solution | Define Loads | Apply | Thermal | Convection | On
Nodes fir<4. (L Apply CONV on nodes 351, Hidy Pick All #£8], 113 Apply CONV on nodes
#1iEHE. ¥F VALI Film coefficient JCAHEHA 110. 7€ VAL2I Bulk temperature L4
A0, P 1098 Fras, i OK Sl % H R e .

[ ] diney e Uik i st F——— =
¥ Corwiend sahm e

sany

CR] g Pl Py o i [ttt v =
F Corstant vel B

BRI Rl e D

S S

P 1098 WA IRTEE TR T HE
(8) ¥ Utility Menu | Select | Everything fir%, M MA. . . 4.
(9) ## Main Menu | Solution | Analysis Type | Analysis Options %, HB Full
Transient Analysis #fi5HE. #F [BEQSLV] Equation solver T4 ¥ #HE-h ik £ JCG out-of-core
IE, Mk EHRLEE, WmE 1099 fiw, fdi OK i s S .

T

[ L ]
e T T MR
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it of e e Pk Ll E
=~ A
P

g g b L ok
g T i o e

- B g, ool iy . e e e
g e e fry HE UTHE el
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o s -

« vail P il Ay Froes w Spars Sobeeny

— FE__1
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- i by e Pt
[HLFET] Ly grarn i !:I
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B 1099 B8 S AR I T HE
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(10 24 Main Menu | Solution | Solve | Current LS ir<+. H M Solve Current Load Step
HiEHE, i OK Hifil., ANSYS Frifiskmitir.

C11) KWEEHG, ANSYS ST O HB Note 2750, Wi Close Felll JoH i G HE.

(120 BEFE Utility Menu | File | Save as dir<, ¥ Save Database T 1EHE, F Save Duabase
to WARHPE A exercisefd.db, (RIFRMFHE, i OK HEHl X H & iEHE,
WA ERKMEER

(13 EE# Unlity Menu | WorkPlane | Display Working Plane #ir<3. 20F T fEFm4eEEx,

(2) 4% Main Menu | General Postproc | Read Results | By Time/Freq #1<%, {3 Read
Results by Time or Frequency 3HiEHE, {F TIME  Value of time or freq 3CAHE P4 A 60, Har
HEOREFHRGARER, W 10-100 B, Wdy OK S %00 i iiHe .

e ——

TS (LB T] [t
il realli bin e P
TER ke of e i Frey El
LR By o P =TT
i ]
MG i el o sior. :I

T — '

=4 | Tl | L |
B 10-100  fe) ] R AT R L5 EE
(3} iE#F Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu 4y,
i Comtour Nodal Solution Data 4 5 HE . i&# Nodal Solu | DOF Solution | Nodal Temperature
EEX, Wl OK &6, ANSYS Bl O 55 1 Srebrt i A S ek 1, i 10-100 B,
(4} J&# Main Menu | General Postproc | Read Results | Last Set iy
(5) iE#F Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu -4,
117 Contour Nodal Solution Data 34 i HE . % ## Nodal Solu | DOF Solution | Nodal Temperature
., Wi OK HE6H, ANSYS B0 EBas 5 arbbed S SS sk, ol 10-102 M.

e m_ AL B LTI m. p
e "
e
h v " L] "I!" = T oL IHI - m
F10-001 1 SHERTIE Py AR NE G £ P 10-102 5 SRS AR Y ASELIE o S A
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(63 EFE Urility Menu | Select | Everything iy % .

(7) ¥ Utility Menu | PlotCrrls | Style | Gruphs | Modify Axes 7%, Hi Axes
Modifications for Graph Plots #1150, £ [/AXLAB] X-axis label L3R 558 A TIME,(sec).
£ [JAXLAB] Y-axis label 3 & #irpiy A TEMP, 7€ [/GTHK] Thickness of axes T4 ¥l #
HE b 45 Triple 00, B 10-103 Biag, fody OK Hl ] 30 5 6E.

| L o = ] =2
| AL i T ]
LREET S o — v =l
L] st o vmem |
[ R
PR
© e
S — — | —
L ke ] =
RICLE
B R
e . ——
e e T
LT i v armpen o - =T
LFRERT] oo i
R ﬁ
L aE Fa=
Eaim e e v T
B e e T
- | [ me w |

BH 10-103  S&hyda st o i3 W i5HE

(8) EH Utility Menu | PlotCtrls | Style | Graphs | Modify Curves #ir%, 3l Curve
Modifications for Graph Plois #5158, #F [/GTHK] Thickness of curves T £ FIFHEPIEHE
Triple %10, Wi OK #ll¢ i iEHE.

(9) 4% Utility Menu | PlotCirls | Style | Colors | Graph Colors 3%, H R Graph Colors
#iEHE, ¥ CURVE Graph curve number 1 FHEFIRHPIRENE, B OK K H &N

(10) E#F Utility Menu | WorkPlane | Align WP with | Global Cartisian 4y 4

(11) #E$ Utility Menu | Select | Entities #ir%, 13 Select Entities 1 ifHE. 8 1 T
Fr B FHE P Nodes M, 7EH 2 M F | #HEPEH By Location I, #EH 3 fEH
#dhikd X coordinates MK, & MinMax AP A 015, X S TEDEPED
From Full $iE36, ¥ 10-104 (a) BFrax.

(122 #if Apply {4, % 3 T EWH P& Y coordinates H i fHl, 7E MinMax 3
AHE A 05, TN S PR PED Reselect MiKHEH, WHE 10-104 (b) Frr.

(13) Hiili Apply Hitll, €% 3 -PETMMAPEDP Z coordinates FLHH. 7E MinMax I
AFEPHA 0, RS METREPIED Reselect FEERM, WA 10-104 () ForR, Hiid OK
Hedl G MR iEHE.
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Fmdrs [ | Fh !I. |H‘I -|
By Larafion [opLaocation =] Iy Locaties ]
N gl -d'j[—._.- T 7 M coardinwie
% comdinmize W s e ¥ paanlinsie s
7 Z el 7 £ cardlanies # I cawlinuics
IR s bl bl hisia

Fu. ':F-'i F

= From Fuil '~ Foem el " From Ful

* Rmmoked # Fngieel | Rasmiect
Ains Salac " Kiwa Seicei L TR

T e i ¢ Usaalect 7 Uniet

Bobe il | et | _Gule A | _beweurt_| Sels il | et
l—_.* Ey | EE srieibtoi M Seir Deda
ok | iy K| Apply | o | sty |
_Pisi | Paphes | . | Fiepin |

tad (h {ed

B 1o-104 RS e
(14 B HE Udility Menu | Parameters | Get Scalar Data dir %, I Get Scalar Data 3415 HE.
{f Type of data to be retrieved 191~ 9 F HErh 5 L HF Model data. For selected set B0,
i OK $##l, 1™ Get Data for Selected Entity Set 31 15HE. 2 10-105 #f HbiTiER,
i OK He#l X Ea iG e

[ L Tl O et Dl e Ml Ky T A
ek F i e e L L G r - —l
E
e o
v oy b el 65”0 WF e e b s——n
S5 e | | |

B 10105 TRl 80T R EHE

£15) #EFF Utility Menu | Select | Entities fir%. 13 Select Entities #HEH. 3 1 4~ F
R ¥ dHEcp R H Nodes BT, & F 2 P TFRFIREDIESRE By Location 1518, &5 3 - Em
AT X coordinare HIEHE. 7F MinMax CERERRA 0126, 75 5 P EGE b &
From Full 8% .

C16) fLili Apply B, £33 TR PED Y coordinates FLiEHEE, 7€ MinMax 3L
FHEPHRA 01825, {8 5 P EME P IE P Reselect L.

C170 Bl Apply f£8. {E8 3 TR PED Z coordinates R, ¥ MinMax 3
FHEF®WA O TR 5 TEMMH AL D Reselect Frifi i, Wi OK il XA RS,

B B AR A (0125, 01875, 0) , f=d T ddH mas ¢ sdis
BESNTE, Aol Rfdd S5 EATHEEG T 5.
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(18) ¥£#F Utility Menu | Get Scalar Data #r4, 13 Get Scalar Data Si5#E. 7F Type of
data to be retrieved B F > FIFHE 4 T 6 3% Model data. For selected set 3£, $d7 OK %4,
H 3 Get Data for Selected Entity Set % i%HE, 7£ Name of parameter to be defined XAHEFRA
NODE2, 7E Data to be retrieved 5| EHE %3 Current node set  Highest node num IR, B
OK #46AiZREIE. _

(19) #%$¥ Utility Menu | Select | Entities #14, HH Select Entities X i54iE. £ 1 T
Fr%|FHEH %3 Nodes TR, 78 2 AT 15| #H % By Location 33, 7 3 MEM
# P X coordinates M, 75 MinMax XCARIEFHA 0.1925, &8 5 METMAFIEF
From Full F2E#40 .

(20) By Apply 8, #6583 METMALIFHES Y coordinates FIEREH, 7 Min,Max X
AIERHA 0225, EH 5 MERIRATHE A Reselect AEEH .

(21> B Apply #:4, #$ 3 MEHAS KD Z coordinates B, £ Min,Max X
EFEFHA 0, 7EH 5 MERA TP Reselect Pikiesll, Bt OK HHLEHEXIEEE.

(22) ##%F Utility Menu | Get Scalar Data fir$>, H# Get Scalar Data ¥ #51E. 7 Type of
data to be retrieved [RIEA FIFHE B 41 51253 Model data. For selected set 3T, ¥y OK &4,
‘4Bl Get Data for Selected Entity Set {1 i5HE, 7E Name of parameter to be defined X AT HIA
NODE3, #£ Data to be retrieved 5| #E 23 Current node set Highest node num 51, #i;
OK 34 25 25 iEHE .

(23) #:#F Utility Menu | Select | Entities 14, H3 Select Entities X i%#. £% 14T
Fr¥|RAEPESE Nodes I, 7558 2 M TFRFUFRHESIES By Location LMW, 7EH 3 MHEM
#Hrhik s X coordinates kR4, 7F Min,Max X AEDHIA 0.325, 7£H 5 MEWMAPIED
From Full Hi% 4 .

(24) iE Apply #2410, 7S 3 MERAPED Y coordinates BiLHHH, 7E Min,Max 3L
AEHEA 0375, S S METAREDP Reselect B, Bii OK #H4KAZEIE.

(25) #%3$F Utility Menu | Get Scalar Data fiy%, {3 Get Scalar Data X{i5#E. 7E Type of
data to be retrieved {f] 5 F] 3 HE 51 43 HE#% Model data. For selected set £, ¥y OK 4,
HiIW Get Data for Selected Entity Set X1 i%#E, 7E Name of parameter to be defined SUAHE A
NODE4, 7E Data to be retrieved 1P~ IR HREP 4 3] Current node set. Highest node num
I, At OK B MR

(26) ¥EFF Utility Menu | Select | Entities #ir-4, H Select Entities X {F#E. #£58 1 ~TF
Fr 5| FHE D Nodes SEIR, 7655 2 N TR FIRIESIES By Location 33, 7 3 1M
M rPed X coordinates k44, & MinMax XAHERMA 035, 728 5 MEWATED
From Full B4 .

(27) ¥ Apply #4, 7558 3 MEMAFEP Y coordinates BYEIZH, 7 MinMax X
AHEFAIN 0.185, 7 5 METHMAPED Reselect Fikiil, it OK HHLCH B IERE.

(28) %$%& Utility Menu | Get Scalar Data #ir4, 3 Get Scalar Data 3 i5#&. 7E Type of
data to be retrieved [1F-FIRAEDIEF Model data. For selected set #570, #d OK #&4l,
. Get Data for Selected Entity Set %1i%HE, 7E Name of parameter to be defined JLAHE 3G A
NODES, 7 Data to be retrieved F1P5 -5 R HEh 73 HiliZ# Current node set. Highest node num

231



S BT8R 5 S I B

A, P OK #28 5: HERHEHE.

(29) #£+¥F Main Menu | TimeHist Postpro | Define Varables v, M8 Defined
Time-History Variables 3 tGHE. Mdi Add fiz#ll, I Add Time-History Variable $i&H, e
Modal DOF result %85 #4 .

877 F I Time History Variables #1454&, T & Alif=#4E.

{ 30 8tk Add Time-History Variable 3§ if §E_ -8 OK $&#. i Define Nodal Data $2i,
fEICAEH PSR A NODEI, Hidi OK Hi§l, 1B Define Nodal Duta #f i HE, T A LB HE.
frify OK Hidl 25 [ i A (S HE .

(31} 415 Defined Time-History Variables 1289 Add 44§, H B Add Time-History Variable
M iEHE. 2% Nodal DOF result FiL#E, fdi OK £, HB Define Nodal Data 28, #
WA PR A NODE2, i OK fi#l, 1B Define Nodal Data #HEHE, FH A SR,
Wiy OK % s s,

(32} iy Defined Time-History Variables 1) Add ##1. K5 Add Time-History Variable
AHEHE, &P Nodal DOF result 6, %l OK #4. M Define Nodal Data L8, &
AHEP S A NODE3, M OK #fl, 13 Define Nodal Data 354, TR R,
HLEl OK 45080 25 ST 1S HE.

(33) 4 if7 Defined Time-History Variables # Add $2#l, 13 Add Time-History Variable
HiGHE, I Nodal DOF result KM, %di OK H4l, HH Define Nodal Data 38, #F
SCAHER LA NODE4, fidi OK #il. 8L Define Nodal Data ofiFHE, FHI LB, %,
i OK il 26 i T,
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[RES] Pmard ot 1y e =

LWL e ke [F—p—— =l
= | el ey |

B 10-19 RS R]r ET i o) LR RE

C10) E#E Main Menu | Preprocessor | Meshing | Mesh | Lines dr<+. {3 Mesh Lines
W, FEUXREPRAS 6. T, B i OK $EE iS50,

C113 #E#F Utility Menu | File | Change Title d%. 3] Change Title 3 iE#E. &4 4
i A TO VERIFY THE RADIATION AREAS WHETHER TO BE OPPOSITE. i OK ##
S AT .

(120 & Udility Menu | PlotCirls | Symbols #ir<, H3 Symbols #1iEH#E, K ESYS
Element coordinate sys SE1H. {if HAR¥& M Off %4 On, JTREHHTAIBGLEE, WE 11-20
B, Ml OK FEd %0 et n e,
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e S
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L ]
1 o il
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e
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B e & im
P, et | Sy =
1P | ey el e |
Ml - e e | F—
LK B I Lo by __ﬁ—‘
LT e i
D L e il ™o
[ LT P ey o I =
£ [ iy rr1 S
L L i [
= | | = | "

PEl 1020 Ml R e o T

249




ANSYS

Aoy BT BRI B b

C13) B%4# Uiility Menu | Plot | Elements dir<%, ANSYS 5o T D4 s g ooam il o v,
fwfd 11-21 .

ELEpr

| T WERFY THE FrfCaa Ti AVE &S WHETHER T I DFPOSTE

P20 R T ol

BhE: £k AUX12 SEETIERE

(1) 3EFF Main Menu | Radiation Opt | Matrix Method | Emissivities #%r, 18 Define
Emissivities ¥} i§HE, £ MAT Material number AP H A 1. #F EVALU Emissivity value
AREP4 A 0.8,

(23 fiily Apply $2§#l. {E MAT Material number S ACHE S 2, 2, % EVALU Emissivity value
AP ER A 06, Wi OK $E6 6% T iGHE .

(33 ZEHF Main Menu | Radiation Opt | Matrix Method | Other Settings dir4, 5 Radiation
Matrix Settings 3} iFHE. F [STEF] Stefan-Boltzmann Const. ¥ & H# ¥ A 5.67E-8, # KD
Type of geometry F4i 5| ZEHEPIEH 2D geometry 10, ME 11-22 Fir, i OK 76 225
i i HE.,

(4} HE4F Main Menu | Radiation Opt | Matrix Method | Write Matrix 7%, 115 Write
Radiation Matrix To File #1582, & NOHID Type of procedure T i Fi) ##21h i% £ Hidden ik
B, € [WRITE] Name of matrix file 3 AHEP 4 A EXERCISE2, 0l 11-23 g, fi

OK fl s i§HE,
[EL LT P EI
Fme] ey e
e Fommay 3]
T —
e -—
I | _ v | e |

Il'rrul:l EE T RS ST Y pe—y—"— I

D Pots o i

i =
AL Moo o ey e
[T ap—— T p—

AT | S o gy Py

:

B 1022 O MDY WA

B 11-23 i A B
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(5) i%# Main Menu | Preprocessor | Element Type | Add DOF dir4. HIE Add Degrees of
Freedom BiGHE. & FRIEEDRSE TEMP IR, WA 11-24 Bras, R OK f8 s
G HE.

Fb. EMERT

(1) i ## Main Menu | Preprocessor | Element Type | Add/EdivDelete 4, 8L Element
Type A iHHE . il Add ¥, tH B Library of Element Types #1&HE, #F Library of Element Types
AR T FIRHES 4r BIEFE Superelement. Superelement 50 IETH, ¥ Element type reference
number ZLAHEPREA 2, $ili OK EH X H EHFHE.

{2} ¢ Element Type 3 iFHE PIi%EE Type 2 MATRIXS0 £, #dy Options ##Hl, HW
MATRIX50 element type options #1i5HE, ¢ Element behavior K1 F$ #1]# # b i 58 Radiation
substr 10, {£ Nodal force output K6 4 ¥ 2245 % £ Include output 270, I 11-25 Frr,
Wiy OK e o it if e .

Ipl-m L T ‘o oy o TBLDSE, Pl Vops EF b 3

o a0 ¥ P . i [+ PR, -

o | o | e |
L I I

B -24 @A EHR B 11-25 MATREXSO 90 M4 o W 2

(3) B Element Type IHEHE EiY Close He#l, S EE.

(4) ¥ Main Menu | Preprocessor | Create | Elements | Elem Atributes &%, (5]
Elements Attributes 31 i§#HE, ¥F [TYPE] Element type number F i %1 3 HE 8 2 MATRIXS50
I, 4iErii e R R, Ad OK Sl SR ER.

(52 i£# Main Menu | Preprocessor | Create | Elements | Superelements | From .SUB File
i, H B Read in Superelement From Matrix File ((SUB)®1i&HE, ¥EFile  Jobname of matrix file
LARHES A EXERCISEZ, W 11-26 R, fudy OK Hedfl 36 0 15 .

T5] Fobiid 8 et Frosi. Mastvia Fiis |50
Pl ey i il iy r-nn-: s '|

TS Tolse s or corawiencs

o T Tt Sl e

P 10-26 B0 R A B TR S HE
(6) 3£+ Unlity Menu | File | Save as #ir4, tH Save Database 3 35HE, {E Save Database 1o
SCAEHE A exercise2].db, R LiERIERE,. $dr OK #EHCHEED G HE.
. mERE
(1) i%#F Main Menu | Solution | Analysis Type | New Analysis fir%, 1B New Analysis
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RHENE. AT AL Sweady-state, $ili OK HEL X H &R G HE .

(23 #EHF Main Menu | Solution | Analysis Type | Analysis Options 7%, 18 Static or
Steady-State Analysis ¥ i5HE, & [TOFFST] Temperature difference L ACHE-PHA 273,
TR HEGA B, P 11-27 . Bl OK SR G HE IS EE,

[SOET] o e B s s 5 inga s D
e | St e e —— ]
p— [ 1
- il B TR Y S T
s E__1
+ sl iy ko i G
[P A Sy Fracesr - ™ &
- e’ iy boe Prsrorafieson G
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| TP ] oty Do B
- el iy bon Fyrgl Spe s el S i
| LT Ty e o e El:. |

- iy shrwidr e ol pe e ol ey oo s
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B 0027 B A O e N

(33 i&H% Utility Menu | Plot | Lines @4, Brifieke.

(4) #E#E Utility Menu | Select | Entities @14, 43 Select Entities THEHE. 7E8 1 & F
R TR HE A 4R Lines 030, B S5 SURIBIA R, 4k OK i, tHB] Select Lines S,
ERCRREDSR A 1, 2. 3. 4, By OK Seli o e,

{5} iE#¥ Unlity Menu | Select | Entities fy%, 3 Select Entities 3 iEHE. #8141 F
F R HEDEEFE Nodes BTl 7055 2 4 F T2 H b k4% Anached o 578, 7535 3 42
el Lines $UE Rl ity OK Hefll X sy 1L

(6) ZEF Main Menu | Solution | Define Loads | Apply | Thermal | Temperature | On
Nodes @14, H3 Apply TEMP on Nodes 24, #f7 pick all #81. HIBE Apply TEMP on Nodes
HEHE. TF Lab2 DOF to be constrained FHr#|#HE b it 4 TEMP 1T, & VALUE Load
TEMP value SCAER4RA 800, 10188 11-28 B, WLili OK Hebfl J0 4 0L,

[ Sty THPY e Pl
sl LR el E
i =T
B loraeew v
R -
] ik | L—l_.i f— I

M8 11-28 Ml AE T o {3 HE
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(77} &4 Uiility Menu | Sebect | Entities #ir<%, {3 Select Entities 2 i5HE. 8 1 F
FrF| R R P IE P Lines 300, M SR AIBE W, B OK #4. HHB Select Lines 38,
tEIrARHEPHA 5. 6. 7. 8, Wiy OK HHLEH SR,

(8) BE# Uility Menu | Select | Entities fir%. B2 Select Entities ¥ ifHE. 738 1| +F
O FFRHE SR Nodes I, 763 2 - FHVRAED EIF Anached to I, 8 3 -MEWE
tikch Lines it irEl, 8l OK Bl CH @G HE,

(9 %3 Main Menu | Solution | Define Loads | Apply | Thermal | Temperature | On
Nodes dr% . (HHL Apply TEMP on Nodes 38, #.ili pick all 54, 13 Apply TEMP on Nodes
#iG. 7F Lab? DOF to be constrained T 2P #EHEP LS TEMP £, # VALUE Load
TEMP value AR5 A 200, Wi OK FHl X M & EHE.

(100 ZH Utility Menu | Select | Everything 4.

{11 #E$#E Main Menu | Solution | Solve | Current LS #ir4-, HB Solve Current Load Step
HHEHE, Wik OK 8. ANSYS Frofisk it 2.

(12) FME RS, ANSYS BRw O H B Note 71, di Close Hrill M i iTE.

{137 4% Udlity Menu | File | Save as fird. 15 Save Database #1154, 7E Save Database
o L ARHEPEA exercise22.db, RS E. Bl OK MG HEAHEHE.

BT BERRGSR

(1} #4F Main Menu | General Postproc | Read Results | Last Set @4,

(2} iE#F Utility Menu | Sclect | Entities iy %, B0 Sclect Entities 3 i5HE. #5817 F
BRI EHEPIEFE Lines X0, HeRMUEARU SN, WA 11-29 Ffras, B OK #H. Hl
Select Lines 39, @ C&MERMA S, 6, 7. 8, P 11-30 Fras, Bdi OK H X E &g,

(3) #EFE Utility Menu | Select | Entities #7%, HW Select Entities Tf 5%, £®8 17 F
Fe ¥ F#HEDIEFE Nodes B0, E8 2 T FRAIERESEF Auached o EIW, EF 3 -TEmH
diE S Linesall $ifHl, €8 4 R0 %D From Full Sk, W 11-31 s 8

iy OK il X FhEshaie.
[Betnrt iaes | [z e B
Fopick beplas [woaen 4
F Birmle T Bas T
™ Pelypm Eipade 7 Elewmwty
Lo " Kyt
B seteet bmtivice 3| o it ey 18
T Bkt = 1 :::__
[y Wermitex =] s [ T
—— el e " Webames, bamios
¢ Pessien 7 Bin, Saw, Tmc -
= " Mawekre
F.-H | (T :Hul-hl
Swbe A | lmweri |
e sane Gk Ui =1 mrl e f
e | eyl | Beerr | Cwmcm1 DE_| apy |
ilﬂ!l ...ouf iy | | Pepie |
L u
M 1129 EEAREEEER IRHE P 11-30 IRAREREL S B 11310 IRV AR A HE
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(4) ¥ Main Menu | General Postproc | List Results | Reaction Solu iy, I List
Reaction Solution #HiGHE, FHIHELU R, fdi OK &, ANSYS Dt O#Fd Rl
B R _E AT R et it P 11-32 Proes.

(5) i%$F Utility Menu | Select | Entities #7-%, W Select Entities &/ i&#. €8 1 T F
o FFeHEh B Lines 00, BT MW EE. fdi OK 8. i Select Lines 3,
fE AP A S, 6, 7. 8 Wil OK Eil X i,

(6 FEFE Utility Menu | Select | Entities #7<%. 8 Select Entities 31 if%HE. £ 1 +F
¥ FEHE P L4 Nodes iU, £3 2 7 PR RESZH Anached wo BT, 5 3 EH
&P Lines.all B3, iy OK S8l H S G HE.

€71 i%FE Main Menu | General Postproc | List Results | Reaction Solu fir-%. HBL List
Reaction Solution O i5HE, FHICECIGER . S OK Hifl, ANSYS BaB O nE D2
B R BT NS S e A, I 10-33 B,

OB ) i%4F Unility Menu | File | Exit 74, tHIE Exit from ANSYS Hi5HE, 28 Quit-No Save!
PIEREEL. i OK Eiill. 5H ANSYS.

Bla il | |
e FEI] BEIEL EEECT (O DELET G LIET i e o T T M PSRy R e — =i
P s v i R 1 R T 1 EEETEP- i
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B 1-32 BN SRR A N R R BEL 1033 (R0 5 Y R A 2

ey

FFILMAME,: EXERCIZSEZ | S T 4.8

FTITLE, RADIATION HEAT TRANEFER BETWEEN 2 OONCENTRIC CYLIMDERS
- T

KE¥W., FR_THERM. 1 | i e A S aeidn

JERERT Poatba frakm s

ET: 1. LINKI2 ! A gAY

Re 1. 1 ! LT ER

MP. EX¥. 1, 1 N
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MP. KXX. 2, 1

Ky 1, 0, 0, O Y- £ £
K, 2, 0, 0.1, 0
K’ 3) Oul? U) 0

K, 4, 0, -0.1, O

K» 55 -0.1, 0, O

LARC, 2, 3. 1, 0.1 U g 66 A% B 35 8%
LARC, 3, 4, 1, 0.1

LARC, 4, 5, 1, 0.1

LARC. 5, 2, 1, 0.1

CIRCLE, 1. 0.2 UoA N E A

/PNUM, LINE, 1 | B R EskhE
/REPLOT

ESIZE, , 6 | R B F0#

MAT, 1 | g HHAY

LSEL. S, , » 1, 4 U4 a

LMESH, ALL Dok 8 B HEAT P4 ] 5
LPLOT

MAT, 2

LSEL, S, » ; 5, 8

LMESH, ALL

/TITLE, TO VERIFY THE RADIATION AREAS WHETHER TO BE OPPOSITE
/PSYME, ESYS. 1 | #5404 F
/REPLOT

FINISH

/AUKI2 | 4 & /AUK12 $EM
EMIS: 1, 0.8 | $REEHE

EMIS. 2, 0.6

STEF. 5.67E-8 ! 23 Stefan-Boltzmann # &
VTYPE, 0

GEOM. 1 -8 13 F 4
WRITE, EXERCISE? | M RMERET A L4+
FINISH '
/PREP7 | ¥HBANLEE
DOF, TEMP D AR A A0

ET, 2, MATRIX50 -8 X 5

KEYOPT, 2, 1, 1 | 2 RAART
KEYOPT, 2, 6, 1

TYPE, 2

SE., EXERCISEZ2 Uik AMAER
FINISH

/80LY P A&

ANTYPE, STATIC U 3R T AR HHA AT
TOFFST, 273 | S ERARBE
LPLOT ! BEs

LSEL, S, LINE, , 1, 4 | ISR

255




—

5 BrEit 5 S P b

MSLL. 5. 1 !N MR P

D, ALL. TEME, BDO | oakdeid S

LSEL. 5. LINE. « 5. B

HSLL, 8. 1

O, ALL. TEHP, 20U

ALLSEL

SOLVE STy Tl

FINISH

JFOST] | A posTL GRAER

SET: LAST | R R

LSEL: . + + 1ls 4

NSLL. S, 1

FRASOL EF R e R e R

NSEL, INVE

FRESOL B TF R EE e R TR

ALLSEL

FINISH

JEXIT ! ik ANSYS

L3

11-3  £4] 3—% 44 B o @ 42 4 69 45 M % #
11-3-1 =] M4 &

T3 5T 0 R el b A, JCREAETT MNP 11-34 B, . FREEE MR TR P
Bl 10000C. 1000T, —HZMAEEEL 1 SHEEAHEEERESEDE 1122 iR, R
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*® 11-2 HEHEESK

SHRERN K RRAEY W BH e tbik C th# Ca
W/(m * C) W/(m * C) {kg/m°) (kg/m®) Jikg * T) Jikg * C)
70 30 7800 2700 480 350
11-3-2 S Mo

R T RS . TR EE LB, EvEORE P R e A R A AR R
BB FHEE. £EHNENRHERIBNHARYE, TREEZATR, EH
L A AUX12 SR8 BFE R4S . 383 PLANESS # b BT HEAT MR AR

125 & T A48 A2 70 AR R AT B R 493t H] A s 4T, ARARRER A AR B ey 42—
AR,

11-3-3 £#M I8

Hw—F B THEXHEMIEEE

(1) 3%+ Utility Menu | File | Change Jobname #ir4, IR Change Jobname X} iG4E, ¥E

[/FILNAM] Enter new jobname SZ4HE ¥y A\ T #E 30444 EXERCISE3, #7 OK #4130

(2) i%+E Utility Menu | File | Change Title #r4, M3 Change Title 3i&HE, & XA
144 A. RADIATION BETWEEN INFINITE COAXIAL CYLINDERS, i OK &4 3% b izt
TEAE

(3) #%%¥ Main Menu | Preferences fir4-, 3R Preferences for GUI Filtering Mi&HE, &
H Thermal Fi%ME, Hi7 OK 4l HEIHE.
F_F: EXBRAR

(1) ¥ Main Menu | Preprocessor | Element Type | Add/Edit/Delete fir<>, i3 Element
Type JEHE, i Add #54H, 3 Library of Element Types % i5#E.

(2) 7F Library of Element Types HIP3{~%|ZRHE 14 7%+ Thermal Solid. Quad 4node 55
BT, 7F Element type reference number X AAESPHA 1, Bdi OK &5, RHAZNEIE.

(3) B Element Type X 1EE_LI) Close 14, XHHZNMIEHE.
B ENHREESE

(1) % Main Menu | Preprocessor | Maierial Props | Material Models #y4, H3IR Define
Material Model Behavior 1 iH54E .

(2) 7E Material Models Available FIIZHEH & X Wiy Thermal., Conductivity. Isotropic 3%
3%, {3 Conductivity for Material Number 1 {35, 7 KXX XAAERBA R 1 537
F¥ 70, Bl OK B K ST IEHE.

(3) 7E Material Models Available #1220t Density #£T%, I Density for Material
Number 1 X$i5#E, 7E DENS CAMESDHMA R 1 MR 7800, By OK M XH X 1E
E.
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(4) {F Material Models Available 313K+ A7 Specific Heat IR, I} Specific Heat for
Material Number | #1i5HE, # C SCAHE S FIHME | (0 HAS 480, 87 OK Hidl oML b .

(5) {E Define Material Model Behavior 3] i&HE I #d7 Material | New Model @4, HB
Define Material ID #1358, ¥ Define Materail ID SCAHER SR A 2, #idi OK SEH1CH E3 5H .

(6) ¥£ Material Models Available ¥I#HEP Ok Isotropic 1M, HBL Conductivity for
Material Number 2 3fi5H#E. #F KXX RHEP R A BIE{E 2 ¢ SR 30, % OK FElx
P i R S HE

(71 ¥ Material Models Available FIZ2HE | ki Density Z£, 1 Density for Material
Number 2 #HEHE, £ DENS SCAHEP 4 A B4 2 899 AF 2700, Wi OK i 2C s fHE.

(81 {E Material Models Available ¥1| %42 b i Specific Heat 75, M Specific Heat for
Material Number 2 358, #F C ACH il A MEE (5 2 B9 R4 350, Bl OK Heil o6 vt
EHE.

(9} {¥ Define Material Model Behavior T G5HE P ik ¢ Material | Exit dird-. H & S HE.
FOE: fIRNARE. HaMEE

(1} #%F¢ Main Menu | Preprocessor | Modeling | Create | Areas | Circle | Partial Annulus
fir%. B Part Annular Cire Area B 5HE, # WP X ZCARHESPHA 0, fF WPY U0 il A
0. # Rad-1 ZLAHEPHA 0.1, 7F Theta-1 CEHEPEA 0, 7F Rad-2 XAREDRA 02, &
Theta-2 L AHESTH A 00, WH 11-35 frs.

(23 %7 Apply #&#l, # WP X LHEHEREHA 0, £ WP Y LHHEPHA 0. & Rad-1
WAHEREIA 04, fE Theta-1 SCAEHEPHE A 0, 7F Rad-2 L AHEPEA 0.5, 7€ Thew-2 L&
HEAP S A 90, %y OK Bl 6 S iSiE .

C3) EEF Utility Menu | File | Change Title fir%, BB Change Title 3 i5HE, #ro0 4l
il A GEOMETRIC MODEL, S OK Hi 5%/ S G4 .

(4) ¥EFE Unility Menu | Plot | Areas fird, ANSYS W 004 5Bk nent JL AT B R,
WP 11-36 Fyas.

Fa¥Piet et e Trew % | [T AN

th 'rh.-_ TP bl
Ll

EX

Balp | GEORME TR LA00E |

M 135 ARl A PUER il 0 TS HE B 10-36 S pl ) T, fo] 40 o
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(5) I Urility Menu | PlotCirls | Numbering fir<, 13 Plot Numbering Controls 3 i
HE, %+ LINE Line numbers $£7, #HA0:EN OF T4 On, KBRS,
iy OK Hedl %6 i 5 HE .

(6) BHF Main Menu | Preprocessor | Meshing | Size Cntrls | MannualSize | Lines |
Picked Lines fir4. 3 Element Size on 3 M., fFICRHEDHA 2, 4, $idi OK 8.
Element Size on Picked Lines 3 iE5HE, # NDIV No. of element divitions 3 & HE P4 A 5.
H 11-37 Brer, $ids OK ol % ikt e .

e e

T Eeeend sige bt
WO ol e v

(RN i e o IF S I bk o e
PR ST W s b charggeed & v
B aT —
e e S

| e MY iy § g o iy THDON] e

e vy loeeg [NSIT | Bk o morml ;
Cleayr ot mchuesd gross: ged vl i~ m

P 01-37  HEareREE o or 0% 0 0 T HE

(7 4+ Main Menu | Preprocessor | Meshing | Size Cnrls | MannualSize | Lines |
Picked Lines dr<%, 3] Element Size on 88, FFyEEDSA 1. 3, 8 OK #8., HR
Element Size on Picked Lines ¥ iHHE. 7 NDIV No. of element divitions 3 AHE &R A 10, 8
il OK et - i3 i HE .

(&) ¥E## Main Menu | Preprocessor | Meshing | Size Cntrls | MannualSize | Lines |
Picked Lines @14, H¥ Element Size on 38, fEICKHEDHA 6. 8, il OK &4, B
Element Size on Picked Lines 3 i&HE, & NDIV No. of element divitions SCA&HE 4 A 6, s
OK fiHl < H i3 iFHE .

(9) %% Main Menu | Preprocessor | Meshing | Size Cnirls | MannualSize | Lines |
Picked Lines fir%, WM Element Size on 38, fEXARERA S, 7, %l OK 4, HN
Element Size on Picked Lines T & HE, £ NDIV No. of element divitions 3 AfESH.A 30, i
OK Bl G H i G4 .

(103 £+ Main Menu | Preprocessor | Meshing | MeshTool fir-%. B MeshTool 21 i5#E,
7F Mesh T8 P EHEPITHE Areas I, ¥F Shape K4 P Quad 1 Mapped LI,
Hiify Mesh $i4H, I Mesh Arcas 358, TEICARREPRRA 1L Hdy OK Sl 0 s,

(11} i+ Main Menu | Preprocessor | Meshing | Mesh Auributes v, B3 Meshing
Atiributes ¥ 158, £ [MAT] Materail number ¥ FHEDIRF 2, L HEHTAMNE
. My OK Bl 2GRS,
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A5y BRSSPl b

( 12 1% #F Main Menu | Preprocessor | Meshing | MeshTool #i <%, tH Bl MeshTool 3f if 8.
fiily Mesh #idll, AL Mesh Areas B8, FECAHTPETA 2, Rili OK Bl M =3,

(133 M MeshTool 3 iHHE LM Close Bl %M iEM iHHE.

€ 14) ZE#E Main Menu | Preprocessor | Modeling | Reflect | Areas fir4. [HE Reflect Areas
B, Wik Pick All fEEH. I Reflect Areas &iGHE, ¥F Ncomp Plane of symmetry %171
i YoF plane X U H. £ NOELEM lems o be reflected T 5 %) 32 HE 5 28 Areas and
mesh #H, £ IMOVE Existing areas will be F ¥ #4E P i3 Copied 10, ME 11-38 Fia,
iy OK £ 2% [ i) imHE.

[BRERE] Roafedt Arik
Faakp Mt of svirrmelry
fo v-Tpleres X
© Ipa ¥
I N¥plaw I
- etaiet —
HOELEM Thaws £ be refiected [Arman av wesh =i
[PEWE  EnpReg dr vl b m
x| soch | cance | o |

1138 B iR S
(150 I£#¥ Main Menu | Preprocessor | Modeling | Reflect | Areas dir%, 3 Reflect Areas
L, Hdy Pick AL S, 130 Reflect Areas 3HiEH#E, 7F Mcomp  Plane of symmetry 110 #
FEED X-Z plane Y WikdiHl, HAmmmasii i@ ®, sy oK Bl G H i iE 0.

B LR 2 E AR AN Apply Bdnida,

(16} ZEHF Maun Menu | Numbering Cirls | Merge Items @9, {18 Merge Coincident or
Equivalently Defined ltems 3 i&HE, ¥ Label Type of item 1o be merge F 4 51 264E o i 4% Nodes
R, R T R B R, Wi 1)-39 BTR, Wil Apply Hi#l, 7 Label Type of item to
be merge T4 I FHEPIEEF Keypoints 0, iy OK He8 X 0 F5 0L,

HR: fE Rt ol P 3 B Waming #Hi64E, T B4 6 b #) Close 3455 1) {8 3545

(173 @+ Unlity Menu | File | Change Title @4, HA Change Title #HEHE, & Ay
P4l A ELEMENT IN MODEL, #ili OK $8 % s 7 4.

C18) EE#F Utility Menu | Plot | Elements fir-%, ANSYS 858 08 8 or M 8150 58

S5 W 1140 B,
(197 &+ Utility Menu | Select | Everything &%,
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B 11-39 o (e I e i B 1140 e o et B

ERE: £/ AUXI2 EHER
128+ Main Menu | Radiation Opt | Radiosity Meth | Solution Opt #ir<. H I Radiation
Solution Options ¥ t5HE, & [STEF] Stefan-Boltzmann Const.Z A A 5.67E-8. iF
[TOFFST] Temperature difference-between absolute zero and zero of active temp scale 3L 4 HE
gl A 273, {E Convergence tolerance I AHE5§.A 0.001, 7€ [SPCTEMP/SPCNOD ] Space
option F {27 HE P L4 Temperature Z£5 . #F Value AP SA 20, HoaaEmiwt BB 8
W mPE -4 iR Rl OK SR S E HE

B 1141 WA W A
{20 B Utility Menu | File | Save as @14, N Save Database 3 {GHE, ¥F Save Dutabase 1o
WAHEP S A exercise3l.db, {877 LikdEIL R, Mdy OK Bt % H e iR .
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(1) BE#H Main Menu | Solution | Analysis Type | New Analvsis fir3, [HB New Analysis
B GHE . TR A HT AR Sweady-state, Wity OK SEH 2% 00 i 2 GHHE .
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(10) 4% Main Menu | Solution | Solve | Current LS #iv%, 1B Solve Current Load Step
FHEHE, Hidi OK #5540, ANSYS FFeRMil 8.

C11) RS HR . ANSYS B DB Note #7578, iy Close $Hl 4 H i HHEHE.

(12) #EFF Utility Menu | File | Save as dr%, B Save Database 3 i5HE, {F Save Database
to JCAHE F M A exercisel2Z.db, RIFRMER, i OK Hfl %M EM iEHE.
R BEBREBER

(1) %+ Main Menu | General Postproc | Read Results | By Time/Freq #iv%, 8 Read
Resulis by Time or Frequency 3 i&HE, # TIME Valve of time or freq 3CARESP S A 1800,
RIS E, W 12-14 Brr, di OK B G H Rt iS4 .

(2) B Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu iy 4,
B Contour Nodal Solution Data 3115 HE , 54§ Nodal Solu | DOF Solution | Nodal Temperature
i, fdi OK #&#l, ANSYS Bl 0¥ EmimB 12-15 Bl 30 4 b i5 e i o /i S
HiH.

et b e e [ — AN

B Bl by P ey :l.:m
[T| CRAET ] | S -

B rea gy b F-’“"‘H :l [

TR ke i i i tu ]
LETER M s i T m:;'_ ""3
FRCT e Paili
P [

e e ——

o et | - | '

B 12-14  tR RS i B 12-15 30 509 i B o 1 9 6 P

(3) i Main Menu | General Postproc | Read Results | Last Set iy .

(4) i+ Main Menu | General Postproc | Plot Resulis | Contour Plot | Nodal Solu i .
H B Contour Nodal Solution Data % {5 HE . 224 Nodal Solu | DOF Solution | Nodal Temperature
HA, i OK . ANSYS SR O Rl 12-16 Fraasy 120 46 o i i
$EE. AP ATLL H RN Y -6.383, R K LB SEK.

(%) %4+ Utility Menu | Style | Graphs | Modify Axes fir%. Hi{BL Axes Modifications for
Graph Plots 3 iE#E, £ [/AXLAB] X-axis label WA 45 A DIST.(m). ¥ [JAXLAB] Y-axis
label 3¢ AHEhii A TEMP, 7 [/GTHK] Thickness of axes T3 ¥I| #HE b i%#8 Triple i1,
iy OK Hal G MG HE.

(6) HEHE Utility Menu | Style | Graphs | Modify Curves g%, HH Curve Modifications for
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Item,Comp  Item to be mapped #]7%-~ ¥|) # H#E b 4 52 # DOF solution. Temperature TEMP 3%
I§, W 12-22 Frae, $dy OK #El G P id e .
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(26) 1%## Main Menu | General Postproc | Path Operations | Plot Path Trem | On Graph
4, M Plot of Path Items on Graph ¥ i5HE, #F Labl-6 Path items to be graphed ¥ #HE 4 ik
¥ TEMP £0, $dr OK Hel XHiEWiEHE. ANSYS B0 85 2 hed e X 8 LW 4R
FERGFR I EL R EE, W 12-23 B,

( 27 )ik $f Main Menu | General Postproc | Path Operations | Define Path | By Nodes fir-% .
HiTE By Nodes 3T, fFrfEchiga 1. 2. 9 OK 8. HH3] By Nodes 315 HE. #F Name
Define Path Name 3 &HE4H A TPATH2Z, HaEM T AU &N, il OK fH M iEnis
HE.

(28) #%$¥ Main Menu | General Postproc | Path Operations | Define Path | Modify Path
4, I8 Modify Path 3 i5HE, #£ NPT Path point number X AHEPEA 1. 7€ Node Node
number W AHES A 1. fdy Apply £8ll. ¥ NPT Path point number 3 RfEthER A 2, &
Node Node number 2 AHEP A NODE3, My OK Bl [ igHE.

(29} 4 Main Menu | General Postproc | Path Operations | Map onto Path s34, HEL
Map Result Items onto Path 315HE, #F Lab User label for item JCAHEPHA TEMP, #
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ltem.Comp  Itemn to be mapped ()~ 3] Fe 4 & 4 5% # DOF solution. Temperature TEMP 3£
I, #il OK #Hl%HEaHEE.

(300 3+ Main Menu | General Postproc | Path Operations | Plot Path Item | On Graph @
4, 1B Plot of Path Ttems on Graph 3558, 7E Labl-6  Path items to be graphed 1| 4 8¢ ik
FE TEMP &0, iy OK fEdi M TR, ANSYS R WO RR 2 MG Y 8 LW
ok FOE e ) e ok R, B 12-24 PR,
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B 1223 N EVORMRERNTECREE B 1224 v b o0 e R s e Rt st

(31} FE# Utility Menu | Style | Graphs | Modify Axes @ir%, HB Axes Modifications for
Graph Plots 3 ifHE. 7F [FAXLAB] X-axis label 3CAHE P4 A TIME, (sec), & [/AXLAB]
Y-axis label L AHE T 4A TEMP. £ [/GTHK] Thickness of axes {23 #4#E ik 45 Triple
A, il OK Sl H S S

(32) ¥ Main Menu | TimeHist Postpro | Define Variables @ir %, 0 Defined
Time-History Variables &1 EHE, Il 12-25 Fior, fdidt LY Add i, tHB Add Time-History
Variable 3} iFHE, X Nodal DOF result #5584, B 12-26 5.

O 1 | ——_
ks B L e P T A
RS VS B |
7 ey i
o
" By e
s P
v | ta. | o | Rl
= - caaa | - |

P 12-25 5 S04 (R0 LG A IR 0] G EE

B 12-26 o i ) 15 0 R 2 i RE

H#7: F h J Time History Variables #3648, T3 M id 2484,

(33) #iy Add Time-History Variable 3 i5HE 1#) OK #8, 1IN Define Nodal Data 359,
L CAAE A NODE2, #iidi OK $241, 8L Define Nodal Data $f15#E, 2HE 1227 # K
HMTHER. dr OK #d %A E3 iSHE,
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(34) Mid; Defined Time-History Variables 3§ i&HE L Add 8. H3 Add Time-History
“Variable 3 {5HE. & Nodal DOF result J . $ids OK f#l. 4 Define Nodal Data 3
. EXEHESPHA NODEY, #di OK f#l. M Define Nodal Data 3 i5HE., #F MName
User-specified label LA HEPHA TB, HREREHE A SR, fdr OK FECH EMERE.

(353 #di Defined Time-History Variables 33 i&H L) Add #H. B Add Time-History
Variable #fiSHE, ' Nodal DOF resul fik#El, #.d7 OK #8l. M3 Define Nodal Data %
., FEICEHETH A NODE4, Bili OK ¥, {3 Define Nodal Data #iGHE, #£ Name
User-specified label SCARERS A TC, Hpiai X EBA R, ili OK Hl ok /] 3.

(368) Hil; Defined Time-History Variables #{5HE |09 Add #:4. HN Add Time-History
Variable 3} i5HE, £ Nodal DOF result M0, $di OK #il. M Define Nodal Data 3
B, AR A NODES, #idy OK fi#l, 1M Define Nodal Data 3i5HE, & Name
User-specified label X £ HEE A TD, H&RTEABARE. fdi OK Hil ¢ HEnHSHE.

(37) Higi Defined Time-History Variables 31 i5HE 1 Close Hrel G H =0 154 .

(38) %HF Main Menu | TimeHist Postpro | Graph Variables é-%, 1B Graph Time-History
Variables $1i5HE, #H M 12-28 & 4T ENR.

(39) i OK felfl. ANSYS BB O ET A, B, C. D | SR RFR R o2 4%
F sk, wpd 12-29 PR,

[FLye | W L TR
S L ek b gt

o —
v e —
o i —
=oE —
—

]

M 12-28 ik R R EHEERTEE #1229 A, B, C. D iR AEREET () 8 4 0 R il i
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(40) #4% Utility Menu | File | Exit #r%, i3 Exit from ANSYS %G, &% Quit-No
Save! i L4, Bt OK #4l, X ANSYS.
R T e

/FILNAME, EXERCISEL

/TITLE. LIQUID-SOLID PHASE CHANGE

KEYW, PR_THERM. 1

/PREF7

ET, 1. PLANESS
KEYCPT. 1, 3. 1
MP, DENS, 1, 1000
MP, EXX, 1, 0.6

MPTEMP, 1, -10, -1, 0O, :
MPDATA, ENTH, 1. 1, 0, 3.78E7, 7.98E7, 1.22EB

RECTANG, 0, 0.02, 0,
/PNUM, LINE. 1
/REPLOT

LSEL, S, LIKE,

LESIZE, ALL. ., 5

LSEL, S. LINE, , 2, 4, 2

LESIZE, ALL, .,
AMESH, 1

20

/TITLE, ELEMENT IN MODEL

EPLOT
FINISH

/80LU

ANTYFPE, TRANS
BFUNIF. TEMP

LSEL. 8, LINE. , 1, 3
NSLL. S, 1

SF. ALL, CONV. 12.5,
ALLSEL

TIME, 7200

DELTIM, 30, 30, 100
KEC, 1

AUTOTS. ON

CGUTRES, . ALL

SOLVE

FINISH

/PQST1

SET> » » » 5, 1800
PLNSCL, TEMP

SET, LAST

PLNSOL, TEMP
/BXKLAB, X, DIST. (m)
/BAXLARB, Y, TEMP

1, 3. 2
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/GTHK. AXIS, 3 VIR A dndbiR R

/GTHK, CURVE, 3 | R SR E

NSEL, &, LOC, X, 0.02 | TS

NSEL, R, LOC, Y, 0

*GET, NODE1, NODE, > NUM, MAX | ARAEF S ST ERE AT A RF

NSEL. S, LOC, X, 0,02

NSEL. R, 10C, ¥, 0.1

*GET. NODEZ2, NODE, ., NUM, MAX
NSEL. S, 10C, X. 0

NSEL. R, LOC, ¥, 0.1

*GET. NCDE3, NCDE, , NUM. MAX
NSEL. 8, LOC, X, 0

NSEL. R, LOC, Y, 0.05

*GET. NODE4, NODE, , NUM. MAX
NSEL. S, LOC, X, 0.02

HSEL. R, LOC, Y, 0.05

*GET. HODES. NODE. , NUM, MAX

ALLSEL

PATH. TPATH1. 2, . 30 | ZARE

PPATH, 1, 1 I ik

PPATH., 2, NODE]

PDEF,; TEMP; TEMP : | R A B MH SR L
PLPATH, TEMP I Bragist

PATH. TPATHZ, 2. , 30
FPPATH, 1, 1

PPATH. 2, NODE3
PDEF, TEMP, TEMP
PLPATH, TEMP

FINISH
/POST26 ! #A posT26 SALEE

/AXLAB, X, TIME, {sec) U 3L X A dfdiieil

/AXLAB, Y, TEMP U sL Yy BARdd e

NSOL, 2, NODEZ2, TEMP, , TA P 2 5¥2

NSOL, 3. NODE3, TEMP, , TB P EXE¥D

NSOL, 4, NODE4, TEMP, , TC P 23 %¥ 4

NSOL, 5, NODES, TEMP. , TD P L2 ¥5

PLVAR, 2, 3, 4, 5 bW A SR BEY P ALK Roh 8
FINISH

/BEXIT, ALL ! % ANSYS

12-2 42—k B B oM

12-2-1 S A% A

B YR EERNE 12-30 FArpAE, SHENCEREN 0CHIK. BEREEIN
TR R - I REANK /oA 10CRIR B R4, BIsAEZ THKMER, KAERSHmE
12-2 B, (BEKERAAD mm), K.

293



o R 5 I PIR B

(1) FEZRMEKA 2L OKPERBEE 0'CLLE);

(2) FEIE =60 s+, KEROKRTR B4,

(3) A pUil SRR [a] B4k, T £8 .

0

50

80

B 12-30 AEHABELREE

L/

B 1231 JL{R

& 12-2 KRERES R
B TS B 1%
C WHm = C) kg/m?® Jm?®
-10 0.6 1000 0
-1 0.6 1000 3.78E7
0 0.6 1000 7.98E7
10 0.6 1000 1.22E8

12-2-2 9 2 4%

WP 12-31 FrRp AR LR, 34 SOLIDYO /5 Hi {4 8 et AT RAZ.
12-2-3 KB5%
F—%: BITHEXHE2MTERR

F I LIQUID-SOLID PHASE CHANGE, i OK 3415 M3xHEAE.
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(1) 3%E#¥ Utility Menu | File | Change Jobname #r%, 31 Change Jobname ¥iE#E, 7
[/FILNAM] Enter new jobname CAMEFHA T4 4442 EXERCISE2, B OK 447 2

(2) JE#% Utility Menu | File | Change Title #74, 3 Change Title SHEHE, 7ETAIE



(32 #&+F Main Menu | Preferences #%, 1B Preferences for GUI Filtering 3 iS#E, %
th Thermal HWiLHE, Mds OK Hel 3G EAHFHE.

12 34 Main Menu | Preprocessor | Element Type | Add/EditDelete fir-%, HH Element
Type #EHE. i Add f26l, B Library of Element Types 3 i§HE.

(2) {E Library of Ebement Types 074 /1 FI| 2EHE 5 5 HliX £ Thermal Solid. Quad 4node 55
I, 1 Element type reference number 3L AR 1.

(33 Wiy Apply 4&§l. € Library of Element Types 1957 P38 P 4+ 5% # Thermal
Solid. Brick 20node 90 iXIR, 7F Element type reference number SC&HE DA 2, Wi OK &
EH 2% 2 HE .

(4) Wiz Element Type 3HEHE_E# Close $£# 5% H &7 i5H.

F=: EMHETREESN

(13 ¥£+¥ Main Menu | Preprocessor | Material Props | Material Models 4%, H3l Define
Material Model Behavior 3 iFHE .

(2 {£ Material Models Available ¥|| FHE #2037 Thermal. Conductivity. Isotropic i
i, 1B Conductivity for Material Number | 31 iS#, £ FEEPRMASHEN 06. il OK
fidll K HNE RS HE.

(3) Aili Define Material Model Behavior 3158 1) Density #4, HM Density for
Material Number | 3H{E#E, F LAECHAERE 1000, Hdr OK Hefl A isHE.

(4} ALilF Define Material Model Behavior 3§ i5 #E_L ] Enthalpy 2750, B Enthalpy for
Material Number 1 31 iEHE, fiily Add Temperatre FH] 4 5, #ME 12-32 DTS
A Wik OK Hl 36 (1 s iFHE.

Ahdlpy Eor Balesial Musher 1

| TI T LE] ™

[ Temperstres |10 1 E Fo

ENTH i 1. TET [romz h.ra

Ackl Targmrahrn Cwlate Tempershre - Geagh

B 12-32 SRR A i HE
(5} {¥ Define Material Model Behavior 3 {54 o i% 38§ Material | Exit fir%, oS0
*Er::-a-
SEME. 65 LImEE . 8ok
(1) %% Main Menu | Preprocessor | Modeling | Create | Areas | Rectangle | By
Dimensions fr<>. i Create Rectangle by Dimensions #1iEHE, S8 1233 4 #HiTH A,
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B 12-33 B b iR EL

(23 #uili Apply ##l, #F X1,X2 X-Coordinates AKEP MMM 0. 0.01. 7E Y1,Y2
Y-Coordinates 3L 40T 4 d A 0.07, 0.08. iy OK 5 85 R oh .

(3) 3EHE Utility Menu | PlotCirls | Numbering é74%, 8 Plot Numbering Controls ¥4 i
HE, iX#F LINE linc numbers fil KP  Keypoint numbers @5, {# HARZE M O %% On, W&
B AR B . i 12-34 B, Bl OK R D0 S 15 HE .

(47 i%# Main Menu | Preprocessor | Modeling | Create | Lines | Lines | Tan to 2 Lines
@r, WP Line Tangent to B, FfECHRE DA 2, i Apply 8l FEICAHEPHRA 3,
Wiy Apply Hedl; fErAHECRE A 6. Bl Apply H#l: FECAHEPHA 6, Hdy OK HeHl X
P,

BT —EELHRANLZERENLRE i Apply B4,

(53 %4 Main Menu | Preprocessor | Modeling | Create | Lines | Lines | Straight Line &
%, B Create Straight S8t X AHESRESA 5. 4. Gdi OK Sl iR,

(6) 4 Main Menu | Preprocessor | Modeling | Create | Areas | Arbitrary | By Lines
4, [HB Create Areaby L 3., #F KPR 3, 5. 9, 10, R OK HHECHENE,

{77 #%#¥ Main Menu | Preprocessor | Meshing | Size Cnirls | ManualSize | Lines | Picked
Lines fir4, MHAL Element Size on 88, FECAHPERA L. 3. 5. 7. i OK fedll, WM
Element Sizes on Picked Lines 3i&HE, £ NDIV  No. of element divisions L HHEPHR A 5, &
B 12-35 AT, udi OK il G E & ibie .

1P ] P Pty i ILEHTE] Pl s gy g e
[ T T b= BT Mewemd mige g
PR e i "o MTE o e R %
adule g e oy SR ol el ST e o e
WL Vil P roof EVRETY LI R e ol =
HOH Ml e roF el o e E:I
e R ] o0 e, " AREIELY Do’ i |k I |
e ror 1 T ok f o ey B
Tk M creue cwan o Sy acige werh CREE | e e gl
I:'.'l—'-";".__'_; e — =3 L] i R s
[, 547 e g i | macia w| I
[ aowe | | .
= | Jaar | jrm— -
B 12-34 R D RRhEiE P 1235 QR M W R

(B} % Main Menu | Preprocessor | Meshing | Size Cntrls | ManualSize | Lines | Picked
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Lines fir%. W B Element Size on 288, (£ AR PHERA 2, 4, $ds OK f£Hl, HH Element
Sizes on Picked Lines 315H#E, {4 NDIV No. of clement divisions 3 A& A 15, fd OK
el A iERHEE.

(93 24F Main Menu | Preprocessor | Meshing | Size Cntrls | ManualSize | Lines | Picked
Lines fir%, 1 Element Size on S8, & AP HEHR A 9, 10, i OK H#l. B Element
Sizes on Picked Lines #HEHE, ¥ NDIV Mo, of element divisions WARI RS 6, Bl OK
FEH s R

(100 4 Main Menu | Preprocessor | Meshing | Size Cntrls | ManualSize | Lines |
Picked Lines 7<%, M Element Size on ., F U EEPES A 6. 8. i OK FHl. H
B Element Sizes on Picked Lines 3 i§HE, £ NDIV  No. of element divisions 30 AHE 8 A 4,
Wiy OK Bt 26 i3 EHE .

(11) #&%# Main Menu | Preprocessor | Meshing | Mesh | Arcas | Free dir4s, 13 Mesh
Arcas 308, M Pick All 8.

(12} #%# Unility Menu | File | Change Title fir<%, 13 Change Title 31 &HE, 5L 4HE
H4i A ELEMENT IN PLANE MODEL, fdi OK 8 %M &35

(13) #%FF Udlity Menu | Plot | Elements dir%, ANSYS 5= OH 2 o R R o
B, i 12-36 F,

C14) %#FF Utility Menu | Select | Everything 4 .

(153 i Main Menuo | Preprocessor | Modeling | Operate | Extrude | Elem Ext Opis &
4, B Element Extrusion Options 3158, ¥ [TYPE] Element type number T 27| EHE
iE4F 2 SOLID9O HE70, MG F s us, miE 12-37 frak, Wi OK Heb ¢ M3 i
HE.

i . S
TV Kl e i |
o e -1
] Ol it v =
e - |
PP T Dl L i =]
tor sy s o |
[ e TR T s =
|y s @
D e S »
SLEE e e el I -
|t|.HtH'T|Hﬁ|..thb:ﬁlL LA | i | e
M 12-36 iR e Ry BH 12-37  WTCHRE R W SR

(16 i 4 Main Menu | Preprocessor | Meshing | Size Cotrls | ManualSize | Global | Size
fir ¥, HM Global Element Sizes 3 i5#E, £ NDIV  No. of element divisions JC&HE P HA 3,
ey OK Hedh % iR 15 .

(173 i&+$F Ulity Menu | Plot | Areas #iv%. ErMfi.
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ANSYS

B PR bT

(18) ££4% Main Menu | Preprocessor | Modeling | Operate | Extrude | Areas | About Axis
fir<, HB Sweep Areas about $EML, HUlT Pick All fiH, #CREDSA 1 B, il OK &
. AL Sweep Arens about Axis B iFHE, (¥ 12-38 FILHATEE. Wil OK &< HhE
R'J“iﬁ'ﬁi:b

P 12.38 0 5 AR T R

C19) iE#H Main Menu | Preprocessor | Meshing | Clear | Areas fir<. H{I Clear Areas
FAL, Wi Pick ALl TR K] SRR,

(200 L4 Utility Menu | PlotCirls | View Settings | Viewing Direction 6<%, B Viewing
Direction 3 iHHE, ¥ XY, YV.ZV Coords of view point 3 T AP RSN 1, 1, 1, B
OK H8h X H & iEHE .

(21} iE#¥ Utility Menu | File | Change Title fir%. [}l Change Title #i5HE, & 3L & HE
A ELEMENT IN MODEL, #ifi OK 6 26 it 15 4.

(22) iK% Uiility Menu | Plot | Elements d7-%, ANSYS DWW O Rrm ) ass
B, P 12-39 By,

|.r\-lﬂl.l'! m

|
|
il.u-'r.rrm WODEL

B 02-39 e R o bl L L

€230 ZEHE Unility Menu | Select | Everything % .

(24 & Udility Menu | File | Save as @74, {9 Save Daabase #1iEHE, 7€ Save Database
to SCARHEFPRN A exercise2 Ldb, PAF iR EREE R, Mdi OK $E62%H & EHE.
FhRE: LR

{12 #%+F# Main Menu | Solution | Analysis Type | New Analysis 1%, 1B New Analysis
A UEHE, SEAESHTHN Y Transient, il OK 41, IR Transient Analysis 3HEHE, FHK
ERULE . iy OK R A R EE .
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(2) #£# Main Menu | Solution | Define Loads | Apply | Thermal | Temperature | Uniform
Temp #ir-%, H I Uniform Temperature #HEHE, # [TUNIF]  Uniform iemperature 3 4HEH:
A1, Wi OK G S .

(3) 4 Utility Menu | Select | Entities #r$+, B Select Entities 3 i##. £H 14T
Fo FURHE PSR Nodes K10, €8 2 P FH A EREFESH By Location I, #5 3 &N
ik p ¥ coordinates L HH, #F MinMax ARHEDE A 0, £ 5 ETH D E D From
Full L5480, WA 12-40 (a) Pk,

(4) iy Apply f&8l, 7€ MinMax ANTPS A 008, {EW 5 TR i Also Select
ki, P 12-90 (b) Fram. $ily OK Rl A st if HE.

[rer— —
royp— T
1 ronrdine g ’ﬁ;-iu-

= Y comdinmian TN peeilineiey

1 eerdinsEn T ronndingicy

i el w iy bl

l E. —

E i il W

T Rreded 7 Pt

7 b i T

7 idriea 7 Wi
Scie Ml | lweeh | hti] e |
Bty e 5ot Fioief ain Mena ivio 1o
Lm0 8 0| ey
el | Poghut st | Poplet
vl Hislp hn-lE =

{al (bl
M 1240 RHEW S0 TREE
(5) i+ Main Menu | Solution | Define Loads | Apply | Thermal | Temperature | On

Nodes fir% . HEL Apply TEMP on Nodes 382, fidy pick all £, I Apply TEMP on Nodes
FEHE. BHE 1241 R IGEITER, Rd OK HEl 2% H s G

Lk P b e E
- iy Ceawcvea 1)
e —

= | | | .|

BE 12-41 Wil AR R A RE
(63 ZEFF Utility Menu | Select | Everthing &<,
(7) X% Main Menu | Solution | Analysis Type | Sol'n Controls &%, HH Solution
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ANSYS

oy B8R 5 - BT

Controls #HEHL, % Basic R0, SHIA 12-42 3 HBTEE, &P Transient XIT, £
W 1243 B BT, il OK H4H %M Solution Controls 31 15HE .

e ———— |l —— |

et | v | o | e | Asearcsis | B e | ek e | b ||
St il [ 1 il P ol | e s e rep

Pt Belne e "l b e ¥ ot st

! s el ey C B AP S eaden

7 il g ey

P of bty [0 mj Sy L Pt gt |
. T e — - i T e
e : ey ERpe————r oyt

R TR A L] [ e
——— E M ey ol (o -
B 122 SN AL A T R N B 1243 SROMY R T 0 K

(8D EHF Main Menu | Solution | Solve | Current LS #ir-%. B Solve Current Load Step
M IEHE, Wil OK feill. ANSYS FRERMi .

(9) HRPENRI . ANSYS ST O HBE Note #2550, 1 Close 8l 20 H & iGHE .

€10 % FE Utility Menu | File | Save as é-%, (11 Save Database 3 i5HE, F Save Database
to JCAHE A exercise22.db, fRTFRMES R, Bl OK 1% M iEnHEHE.

B EEREER

€12 i%+E Main Menuo | General Posiproc | Read Results | By Time/Freq fir-%, & Read
Results by Time or Frequency 3 i5HE, #F TIME Value of time or freq S04 HE 946 A 3600, 34
AT . B OK Bl oo ikt i
(2} i%F¥ Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu fir4,
HE Contour Nodal Solution Data 3 t5H5. 1%+ Nodal Solu | DOF Selution | Nodal Temperature i%
T, Ml OK $E6, ANSYS Sanid O s nbe 12-44 Fimil | /i S SR B Ve (e .

SO, BT T

Finsl s [

ThwF el

ot ol |

- PR

'-I.I,
L 183

_'1.'-! L S

M 1244

LRI
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(3) i%#E Main Menu | General Postproc | Read Results | By Time/Freq fir-%, 3 Read
Results by Time or Frequency #i5HE, % TIME Value of time or freq T AHES A, 9120, 4
HEFHBAEE, fd OK Bl HEHEE.

{4) i%#F Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu #1-%,
H B Contour Nodal Solution Data $ 15 HE . 25 #F Nodal Solu | DOF Solution | Nodal Temperature,
oy OK B8, ANSYS Sl s 8 ainpe 12-45 Fiacht 9120 # 580 5 a0 f W ek,
o A AR MR AR I M 0.163°C, WM IK O S ek

Py, B LR m i

THEE~ D
el ]

L
0
L LI}

¥

m

1. 11 ___faa 2 L] "

BE 12-45 9120 ¥ 5l A o i 4k P

(5) %% Main Menu | General Postproc | Read Results | Last Set fir%.

(6) ¥ Utility Menu | Style | Graphs | Modify Axes dir<%, H3] Axes Modifications for
Graph Plows 31i5#E, #F [/AXLAB] X-axis label 3L AHEPHi A TIME, (sec). £ [/AXLAB]
Y-axis label X AME DA TEMP, 7f [/GTHK] Thickness of axes T 7] FHE-Pi%+E Triple
B, fu OK Bl o F .

( 722 4% Utility Menu | Style | Graphs | Modify Curves ir4-, i Curve Modifications for
Graph Plots 3 t5#E, £ [AGTHK] Thickness of curves T FZHE PP Triple B0, i
OK M G,

(R) IEFE Utility Menu | Select | Entities #ir%, 1 Select Entities ¥ i5#E. €8 1 T
P B FHE P HE Nodes 300, 68 2 4 FH ¥ #&#E$iEHF By Location IS, £ 3 TN
P &P X coordinates S, & MinMax SCAHEPSR A 0, 725 5 T AN PIES From
Full W2 8.

(9) By Apply #58ll, 769 3T PED Y coordinates FIEFE, & MinMax L
AHEDP A 0,05, TEN S5 PTEME P KD Reselect Wik . My OK Hid A S iEHE.

(100 4% Utility Menu | Get Scalar Data ir<%, B Get Scalar Data 3 588 {E Type of
data 1o be retrieved {75 -7 ¥ # HLcp 41 9125 #F Model data. For selected set S0, #idy OK #4#,
Hi P Get Data for Selected Entity Set #1EHE, € Name of parameter to be defined 3 40T &b &y A
NODEL. £ Data to be retrieved B8-7- 53 fEdp & BIiE## Current node set. Highest node num
I, WP 1246 B, i OK FeEll 3G S .
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oy B BORL 5 P By
[P R iy £ bt B o S| ke S
i o e e |
FE&' Efﬁ :
- o e |
e —
- e s 8 "L v 1P 5V st i Y
= | S| e |

PH 1246 SRR (fe B i

(112 &+ Utility Menu | Select | Entities dir4, B Select Entities 3 1G4, fEH 1 +F
fuF e HE P IE R Nodes 2EHI, 7530 2 T TR PR ESE By Location 25, #E5 3 M &N
] ik X coordinates S ERH]L, £ MinMax A S A 0, TEN 5 PR % From
Full ikl .

€123 iy Apply #H, £ 3 METESPIED Y coondinates ik 8, F MinMax 3
AHEPiRA 002, T 5 TEMTE DT Rescleot Fabiitl, Moy OK Bk H B aHiEHE.

C13) i%FF Unility Menu | Get Scalar Data dir-%, W Get Scalar Data 3 i5#E. ¥F Type of
data to be retrieved B8 7 FEHED 4 535 Model dua. For selected set T80, 7y OK .
H Bl Get Data for Selected Entity Set 31 iG#i, {F Name of parameter to be defined 30 4082 g A
NODE2, {E Data to be retrieved 0987 7 FHEp 47 93 # Current node set. Highest node num
N, Sy OK 82K H SRR

(14) EFF Main Menw | TimeHist Postpro | Define Variables &%, 3 Defined
Time-History Variables o {&HE, a0 A9 Add #5241, 18 Add Time-History Variable 37 i5#E .,
i Nodal DOF result UL, #Lili OK #4115 Define Nodal Data 38, &zt
A NODEL, ¥ OK BHl. 1IN Define Nodal Data 34 i&HE, FH HELL R, $i OK £
2% A i AT HE .

C15) il Defined Time-History Variables T i5HE Ei9 Add $8l. 11 Add Time-History
Varigble #11HHE, & Nodal DOF result #EE . 8 OK ##. (L3 Define Nodal Data 3¢
L, TESCARHESR A NODE2, fidi OK Hiill, Al Define Nodal Data 3 i5HE, FH B BRI
Wi, fdy OK £l 5 H & iGHE.,

(16} Hifi Defined Time-History Variables 355 HE F (1) Close 4881 6] i% 04 i HE.

(17} 4% Main Menu | TimeHist Postpro | Graph Varables @74, {3 Graph Time-History
Variables 3/ {EHE. £ NVARI] st variable to graph U AP A 2, Fidi OK $28H, ANSYS
o O R A SIS R ]S (LG Rt ER . Wl 1247 Frae.

(18) #4F Main Meno | TimeHist Postpro | Graph Variables @14, 15 Graph Time-History
Varables 31 {EHE. £ NVARI] st variable o graph S5 A 3, fdi OK . ANSYS
W O S B SRR ] S R thER I, I 12-48 BT

(193 &4 Unlity Menu | File | Exit 5%, {3 Exit from ANSYS #HEHE. & Quit-No
Save! PIEIEM. WLl OK HHl. 0 ANSYS.
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/FILNAME, EXERCISE2 L i 5 A

/TITLE, LIQUID-SOLID PHASE CHANGE | R T4

KEYW, PR_THERM, 1 ! 8% A KA A RS

/PREP? V EAHTHEER

ET, 1, PLANESS ' D R kR

ET. 2, SOLIDS0

MP, DENS, 1, 1000 | A ER

MP, KXX, 1, 0.6 DV AR AK

MPTEMP. 1, -10. -1, 0, 10 | IRAEA L

MPDATZ, ENTH, 1. 1, 0. 3.78E7, 7.98E7, 1.22ES8 B PN By

RECTNG, 0. 0.02, 0, 0.05 | kAR

RECTNG. 0, 0.01, 0.07, 0.08

LPLOT | BT#E

/PNUM, LINE, 1 | BB

/REPLOT ! ¥H B

L2TAN, 2, 6 ! 4 S 5@ EARS S E

L, 5. 4

LSEL: S, + + 3, 5, 2

LSEL: 2. » » 9, 10

AL, ALL | HEBEAENRK

ALLSEL :

LSEL, & , - 1, 7, 2 - x5 5 4

LESIZE, ALL, , » 5 Uk RS

LSEL: Sy + v 22 45 2

LESIZE, ALL, , » 15

LSEL; S, » » 9, 10

LESIZE, ALL. 5 > b

LSELs S: » , 6, B, 2

LESTZE. ALL, , , 4

AMESH, ALL NS E Ead o200y

/TITLE, ELEMENT IN PLANE MODEL _

EPLOT | B FEA

ALLSEL

TYPE, 2 ! BERARY

ESIZE, , 3 ! RS OFre

VROTAT, 1, 2+ 3, » 5 5 1, 8, 45 e & Ak

ACLEAR. ALL | e

JVIEW, 1, 1. 1, 1 Ui EALE LR 6
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/TITLE, ELEMENT IN MODEL

EFLOT

ALLSEL

FINISH

/S0LU | EAKES

ANTYPE, TRANS V& ST 8 e A
BFUNIF, TEMP, -1 - NE 3

NSEL, 8, LOC, ¥ | &Y

MSEL, A, LOC, Y, 0.08

D, ALL, TEMP, 10 1 3EAmiE A AT

ALLSEL

PTIME., 12600 1 R R #H sk 0t e
DELTIM, 80, 80, 300 | Ed k. gl FR
KBC, 1 Ve 87 &

AUTOTS, ON ! it AF AR K
OUTRES. . ALL '

SOLVE ] Fri KRR

FINISH

/POST1 ! A poST) B4 RS
SET, 5 » 5 » 3600 ! IR 3600 AR
PLNSOL, TEMP ! 4l A A A
SET. ., . ., , 3120 1 B 9120 itk E
PLNSOL, TEMP | 4B X B EFEAA
FINISH

/POST26 ! 3N pOST2E GaAE
/AXLAB, X. TIME, ({sec) VRS X BATiATRE
/BAXLAB, Y. TEMP Vo Sy AR
/GTHK, AXIS, 3 D 3B AR

/GTHK, CURVE, 3 V8 iy s LR

NSEL. S. LOC, X, O | P L

MSEL, R, LOC, Y, 0.05

*GET, NODEl, NODE, , NUM, MAX ! ARIEF E A RE XD 555
NSOL. 2, NODEl. TEMP ' AL EF 2

NSEL., &, LOC, X, 0

NSEL, R, LOC, ¥, 0.02

*GET, NODE2, NODE, ., NUM, MAX

NSOL. 3. NODEZ2, TEMP P ZXEF3

PLVAR, 2 Do A # SR R R I & B fL A o £%
PLVAR, 3 SRS G dodbE o T ¥ £ F
FINISH

/EXIT, ALL ! ik ik ansys

12-3  H4] 3— k& it A2 M oo A7

12-3-1 M3k

12-49 FioR A — N R HO BB E R EE. BUmpE bl ek gaims
12-3. 124 For. S RIATAEIRA R 1670°C, FHEIRWIGERA Y 25°C, REFESEMEY 25C,
XHRBRER 65 W Hm® « 'C)o K 10 005 Stk SEHEIEEI 1 16 B 8 1249 Fim & S Ene
R R R i (B, CHAEHEA .

304



F123 HPEAESN

2R T BHEN WIm - T) # Jm’
25 2E.E L]
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15395 4.5 - THER
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#1244 BUHEREESN

BmEm v EE 4
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B 12-49 BT Sk AR i

12-3-2 & 8 4%
) O S L IO A B BT 1 % JL TG 4 R
12-3-3 £WM 4%

F—%. BuIlEvdanIicicm

(1) #4F Utility Menu | File | Change Jobname w4, #3 Change Jobname 3 iG4E, 7
[/FILNAM] Enter new jobname 304 HEshii A T3 #F8 EXERCISE3, % OK Hill % [

(2} &#¥ Udlity Menu | File | Change Tide fir-%, HH Change Title #FHE, #F 30 4HE
il A CASTING SOLIDIFICATION, i OK 8 G H S0 5 HE.

(3} iZ# Main Menu | Preferences &%, 130 Preferences for GUI Filering % iG#HE, &
o Thermal MIEHE, W0 OK F1CH S0 iFHE.
¥ EMNRTER

(1} 4% Main Menu | Preprocessor | Element Type | Add/Edit/Delete #r-%, i Element
Type #iGHE, Hody Add £28l, U3 Library of Element Types 2 {5 H.

(2} ¥ Library of Element Types (9% 1~ F| #HE 5 5+ % £ Thermal Solid. Quad 4node 55
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S HrBPE 5 BB

X, ¥F Element type reference number JCAREH A |, B OK 8, <&M iEHE.

(3) #ii Elemem Type 3 G5HE L #) Close HifH, 3G SN (5HE.
W= EXHETESHN

(1) i # Main Menu | Preprocessor | Material Props | Material Models fir-%, 1} Define
Material Model Behavior 3 15 HE .

(2} ¥ Material Models Available %1 HE o 4 % T il Thermal. Conductivity. Isotropic i%
i, B Conductivity for Material Number | 3154, & & ffE b A sbiim SR E% 0,52,
ity OK $&4 56 H it i .

(3) M7 Define Material Model Behavior ¥ i5HE L) Specific Heat 1, M Specific
Heat for Material Number | 31854, £ 3C&HEPHARE 2 110, Tdi OK 8L S
L .

(4) Adi Define Material Model Behavior 3 i5HE 8% Density f#ll, 4B Density for
Material Number | T G5 HE, ¢ 30AHE P ol A RELG @ 1630, Wi OK Bl 6 6 iR ih .

(5) £ Define Material Model Behavior 4 i HE P35 #F Material | New Model fir-$, M
Define Material ID 3 i5HE, & LR A EE2EY 2, 0l OK 428250 40 171,

(6} T ili Define Material Model Behavior #1HEHE F Conductivity 2515 F ¥ lsotropic 110,
i B Conductivity for Material Number 2 & i5#E,

(7) Bl Add Temperature #4404 2%, S ME 12-50 30D HTRIA, Bl OK &
#H % Conductivity for Material Mumber 2 3 55§ .

(8) Aldi Define Material Model Behavior # i§HE |- Enthalpy BEX0, 8] Enthalpy for
Material Number 2 ¥ iGHE, iy Add Temperature #8420, S EE 12.51 AT i T4
Ao Wy OK Pt 6 % i HE .

el ey | bk | e B e e Frofuipy brr ol bpandas o
T L] T T4 n |43 L} P
Femrata. E__ | 5T | | T Rt = T
(=3 L] | T | pas DT -y P 'RTIT]
an ru | o i s | e A T o T e | |
L T T _ = | _cws | w |
B 12-50 S ACBEENE L S R e i e B 12-51 SRABREEE e AR

(93 {f Define Material Model Behavior 3 45 #E b 25 4F Material | Exit fird, KHERHE
FME: BERILAMEE. 349 R

(12 EE# Main Menu | Preprocessor | Modeling | Create | Areas | Rectangle | By
Dimensions @1-%. {5 Create Rectangle by Dimensions #HEHE, 8B 12-52 3HILR TR,

(2) Wi Apply fifll, ¥ X1.X2 X-coordinates 3 #HESP S A-0.02, 0.12. 7F YL.Y2
Y-coordinates 3L AHE P EIA-0.02, 007, fils OK el @i i5HE .

(3) ZE# Utility Menu | PlotCirds | Numbering fir %, 7 Plot Numbering Controls %1%
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iize #H

fiE. 4 AREA Arcanumbers II, {#HARSE N OF TH On, HERmH T AL EE,
Bl OK Heill 2% i i HE .

(4} Z£4F Main Menu | Preprocessor | Modeling | Operate | Booleans | Overlap | Areas
4, HHBE Overlap Areas B/, TELAERSA 1, 2, fd OK Hilll S MAisam,

(5} ¥E#F Main Menu | Preprocessor | Numbering Cirls | Compress Numbers #&7%, 5
Compress Numbers #1582, T Label Item to be compressed | 3 F|EAEPEF Areas 2500, 40
P 12-53 B, @i Apply #£81: 7% Label Item to be compressed 31 ¥ HEP 1% ## Lines i
i, Wil OK ol X s E M.

M 12-52  SEnEfEl AN B 12-53 B ohee o i RE

(6} IZ#¥* Udility Menu | File | Change Title fir-%, 3 Change Title #1154, &L #&#H
4 A GEOMETRIC MODEL, #ili OK il 5 EnGHE,
{7) %+ Utility Menu | Plot | Areas dir4. 2GRN E 12-54 Frr.

e AN

AR

GECMETRIC MODEL
B 12-54 et LA mEs R R

(&) LFE Main Menu | Preprocessor | Meshing | Size Cntrls | ManualSize | Global | Size
iiy%, B Global Element Sizes #{EHE. {€ SIZE  Element edge length 3 A HE b4 A 0,005,
il OK £ 5 H s & HE.

(93 1L+ Main Menu | Preprocessor | Meshing | Mesh Auributes | Default Atnribs 874,
iR Meshing Attributes #15HE, fE[MAT] Material number F %] EHE b 2, I 12-55
Ao, iy OK ol St iE .

(10} IE# Main Menu | Preprocessor | Meshing | Mesh | Areas | Free fiv<%. Hi8 Mesh
Areas JH, fRHEDSA 1, ¥l OK R A,
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o BB S P b

i@ AAFETAEE, £ Multiple_Entities #8548, BAR4E#R Tl Prev & Next
EE RS 5 | R, B OK d4a 3L W el EPP T,

(11) #%$#F Muin Menu | Preprocessor | Meshing | Mesh Atributes | Default Arribs %,
H{ B Meshing Attributes 35 i5HE, £ [MAT] Material number T8 PR HEPIEFE 1. fdi OK
Fo il G R T HE

(123 B+ Main Menu | Preprocessor | Meshing | Mesh | Areas | Free dir-%, B Mesh
Areas BA, FERCRHERSR A 2, Wl OK Sl s .

(133 i Utility Menu | File | Change Title dir-%. I Change Title 3HFHE. £ 30 4cHE
1 A ELEMENTS IN MODEL., Wi OK Sl G i iEHE.

(14) IEFE Utility Menu | Plot | Elements fir-%. R8s 86 15 e BB 12-56 Fx.

BT m
Fonfom i i fn e o Sarabirg
e - & =
IH..IH——._ v debred |
Im Dismegrs. rpcredrens pys B =]
[T T —— —— ]

o | _tared | he |

LLEEHTEH'IHI:IHL

B 12-35 [l o L 0 E B 12-56 MRS E R

C15) EEFE Utility Menu | File | Save as fir%, 10 Save Database #3154, ¢F Save Dutabase
to JCAMER 4R A exercised].db. R AWML, Mol OK 80H 2% 6% R0 i HE.
EEE: ke

(13 ##F Main Menu | Solution | Analysis Type | New Analysis 8%, 143 New Analysis
BSHE, R HTRAY Transient. $ili OK $&#. B Transient Analysis &4,
[TRNOPT]  Solution method ST ke Full, %l OK B 6 SR 5HE.

(2) 3+F Main Menu | Solution | Load Step Opts | Time/Frequenc | Time —Time Step @
4. I Time and Time Step Options 2HEHE, [TIME] Time at end of load step 30 4CHE o] A
0.01. £ [DELTIM] Time step size AREDHA 001, HALETF B SE, ®i oK
i X PR i R A

(3 #H Main Menu | Solution | Load Step Opis | Time/Frequenc | Time Integration |
Amplitude Decay fir%. H 3 Time Integration Controls 3} iS4, 2WPE 12-57 W LB R,
iy OK S i i 15 .

(4} HEH¥ Unility Menu | Select | Entities fir%. B Select Entities 71 i5#E. %1+ F
fa FYFFEPIEFE Arcas IR0, £ 2 4 FRPENPERE By Num/Pick 0, 7ES 3 ATE
S D From Pull PUUEFE,. i OK 4580, 0 Select areas 8, ¢ i Al chigy A, 1, Gl
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iff OK Rl g,

(5) iE# Utility Menu | Select | Entities diy%, 1B Select Entities ] i5#E. ¥ 1-7-F
FrFiFHE %I Nodes 70, 759 2 T TFHFl#EE i Anached w0 270, 765 3 ks b
A Arcasall B, TEF 4 - TEMHED From Fall #EH, fdy OK Bl AEEEHE.

(6) B# Main Menu | Solution | Define Loads | Apply | Thermal | Temperature | On
Nodes #14%. 1M Apply TEMP on Nodes 328, #i7 pick all #i, HH Apply TEMP on Nodes
41 HE . #F Lab2 DOFs to be constrained ¥ # HE 15 # TEMP i1, £ VALUE Load TEMP value
TrAHESRE A 1670, B 12-58 Fr. My OK S =G P isat s .

T e ¥ o 080 _
Far Pt corveen 0¥ o L] Sarie TEHF o biorkes-
o j i Labd (DO b b et ined
Fup vl o pewaes
AL eyl e E
Pt 14 G D | | ﬁ
M Gt T T o
T Tolwraras o O0S 1 gt i
= % Dt o | e | e | |
B 12-57 (] B A ) i R B 12-58 03 4R ET o) iR EE

(7} ##F Udlity Menu | Select | Everything fir-¥ .

(8) £ Utility Menu | Select | Entities #iz<¥, tHEL Select Entities #&HE, €3 14T
FrF| BHEP %S Areas IBTH, 76 2 -0 F40 | #HEPIEHE By Num/Pick 10, 73 3 -EW
#rpiES From Full BUSHERS, 87 OK #0411 Select areas M, {E KNP 2,
iy OK HFrgl G vES g,

(9) i%+F Utility Menu | Select | Entities #i14%, H 3 Select Entities #HEHE. £% 1 1F
o3| FHE P 4% Nodes 570, 78 2 4~ FH¥|FEHEP R Anached o T, FEH 3 TEINH
g h Areasall BLEE, €5 4 P EIEE D From Full R, M OK f&Hl =Mk
M iFHE.

(100 4 Main Menu | Solution | Define Loads | Apply | Thermal | Temperature | On
Nodes fiv-4 . (B Apply TEMP on Nodes 3280, fdi pick all $£6, B Apply TEMP on Nodes
1% HE . 7F Lab2 DOFs to be constrained ¥ % #E 'p i 8 TEMP 3£ 18, £ VALUE Load TEMP value
AN R A 25, Wi OK He#ll 3G &S IE.

£11) ¥+ Udility Menu | Select | Everything i

(12 &3 Unility Menu | Select | Entities #ir<. i3 Select Entities ¥Hi&HE. ¥ 1 4T
FrH|EHE P EIF Lines I, 7E% 2 M FHAEEDETF By Num/Pick 0, 75 3 a0
#thi% o From Full kG, i OK Hiil, BB Select lines 3EML, FECAHEFHA 5. 6,
7. 8. fidi OK fEH M isEn.,

{13} iK$E Utility Menu | Select | Entities dir-%, IR Select Entities 3 i5HE. €% 1 T~ F
FrF B HE PR B Nodes B2IH, 1630 2 4~ FHr P8 Atnched w T8, 7EH 3 Rl
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RS BT 5 Pl b

HEP Linesall LS, (£80 4 TEMALED From Full §UEHE4E, 9005 OK BSH6 S0 5,

C14) ¥E#H Main Menu | Solution | Define Loads | Apply | Thermal | Convection | On
Nodes &%, 18 Apply CONV on nodes 326, fuidy pick all #61. 1A Apply CONV on nodes
AEHE. & VALI Film coefficient 3 A H 8 A 65, & VAL2I Bulk temperature W A08E
#A 25, WA 12-50 B, Wl OK BR300 e i EE,

[T T e pp— e
[ Trespe—

e —

3] Wdy B ot e ey |
Py —— i

FE12-50 B nod iR iEHE

(153 HE#¥F Unility Menu | Select | Everything fir 4.

(16 ZF Main Menu | Solution | Solve | Current LS #r4, 3 Solve Current Load Step
HGHE, My OK Hel, ANSYS Frdfskne 4.

C17) KWREERIG, ANSYS S8 0 B Note 38508, #8308 Close T G i
5 HE.

C18) E#F Main Menu | Solution | Load Step Opts | TimeFrequenc | Time Integration |
Amplitude Decay ér-%, B Time Integration Controls % i&HE, 3% TIMINT 575 i % # On,
BT HMU R, P OK 82 /M s 51,

(193 FEHF Main Menu | Solution | Analysis Type | Sol'n Controls 4, HHE Solution
Controls 3 i5HE, 4% Basic IR, £ERM 12-60 #HLHTHE, %5 Soluion Controls #t
i fE LY Transient 2ET 42, #HE 12-61 HILHATER,. fdy OK %M s,

B L [ P - | vraoi B el [T e |t |
R BT P o s " o L e
L_:*W s T Te— = o e |
AT AR s ™ i 7 Wiy inarig
YT gt - | E Bmpaed i
ekt s S [P, e 7] —ry ry= il | ;—;'r— B o gleredarm
e F ndebes [ 13
il = = '-' ] - =
L o | wwd | um | B | cew | we |
P 12-60 008807 o A e T A B 0260 SN T B o T ) W
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{200 %% Man Menu | Solution | Define Loads | Delete | Thermal | Temperature | On
Nodes i, I Delete TEMP on N 38, 9§y pick all #4H, H3M Delete Node Constraints
MAEHE, {F PRV FES RN TEMP &5, fdr OK Bl S b 6.

(21 iX4F Main Menu | Solution | Solve | Current LS dir<%. HH Solve Current Load Step
FHEHE, B OK f28ll. ANSYS FréfReEH 3.

(22) RWEHG, ANSYS SRl O Note $8HE, #idi Close 8ol AT EAFHE,

(23) IE$F Utility Menu | File | Save as dr-%, 1181 Save Database #fi&HE. £ Save Datsbase
to JCAME A exercised2.db, (R{FRMEE R, B OK £ M & TR,

HAY. EERESR

(13 B Main Menu | General Postproc | Read Results | Last Set 4.

€23 EE# Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu -4,
Hi . Contour Nodal Solution Data # 15 HE . 1% £ Nodal Solu | DOF Sclution | Nodal Temperature.,
i OK fitfl. ANSYS BT O3 Savimi® 12-62 Frms Wk S5 e A 5 R B o 1 S i
.

(3) ¥ Unlity Menu | Select | Entities dir<%, H I Select Entties ] i5HE. &8 14F
$o F| M P IR Elements KT8, TE3 2 0 TR R RHE DK By Auributes EIH, 783 3 ik
Tl £ i P Material num SUEEE, FOCAMERERA 1, Bidy OK Sl G HERHEHE,

(43 IEFF Udlity Menu | Select | Entities dr<%, B Select Entities #iFHE. 73 1 F
3t 1| JEHE A K FE Nodes S50, 7E5 2 0 TR HIP I Anached o ST, FE55 3 4]
&P Elements i fcEl, #di OK f&4l.

(53 i£+F Main Menu | General Postproc | Plot Resulis | Contour Plot | Nodal Solu i,
H I Contour Nodal Solution Data # iEHE . 2 # Nodal Solu | DOF Solution | Nodal Temperature
AW, %l OK #idl. ANSYS Ron W O R B 12-63 o -8 i o 1 S5 (i ek

baiiig Bom, T m e, WA -ﬂﬂ

. L WIE D 1w ] E ] Lk g HED 1T L]

P 1262 B SR B S A PH 12-63  REE N EELNE B S

(6 BFF Unlity Menu | Select | Everything ér2.

(73 B4 Utility Menu | Style | Graphs | Modify Axes fir%. B Axes Modifications for
Graph Plots #H&HE, %[ AAXLAB] X-axis label 2 AHE 14 A TIME, (sec), TF[/AXLAB] Y-axis
label 3 AHE P &5 A TEMPERATURE. fE[/GTHK ] Thickness of axes T $if 51| 2 4f£ b & A Triple,
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sy BrEcRL 5 b

iy OK el i i iE i

(8) E#F Utility Menu | Style | Graphs | Modify Curves g%, HE Curve Modifications for
Graph Plots #HE#E, 7 [/GTHK] Thickness of curves T4 ¥ 3 HE DK Triple EIW. Wi
OK $H =M s G HE,

(9) 4% Utility Menu | PlotCrls | Style | Colors | Graph Colors v, i3l Graph Colors
A i%HE, 1F CURVE Graph curve number | F3¥| 3 iR 8o, Ml OK fHl X E
ifHE.

(10) 4% Utility Menu | Select | Entities fir%, 1L Sclect Entities 3 5. fE# 1 F
§a W JEHEP EEHE Nodes BT, (E4 2 M FoF|#EHE DS By Location W, £ 3 ksl
#HlpiER X coordinates Wik, & MinMax AP E A 005, fEF 5 RIS
From Full 5% e .

(110 By Apply Bedll, 658 3 kM P& Y coordinates FLLHEH. 7F MinMax 3T
AHEPHRA 0025, 5 TR P S Reselect LK FH, fili OK Bl XM R EHE.

{12) B8 Utility Menu | Get Scalar Data #ir%. 13 Get Scalar Data 3 i5HE. & Type of
data to be retrieved 3 ¥I| #H1P i% $€ Model data, For selected set 8500, fHdy OK &8, HR
Get Data for Selected Entity Set 3 {5HE . % Name of parameter to be defined 30 4<HT 4 A QA2,
¥ Daia 1o be retrieved {75 -1~ 51 & HE 7P 41 $Z£4F Current node set. Highest node num ETE.
PH 12-64 Frop. @il OK P 6 53 i iHHEE .

[T 1w Pt 3 e Do e ol Bt et

bapw 7 pmaree b e Fp.-
ol N e 1 i
itey
e
s
LR
Dy g = | |
- pep e prry e Y e [P e w U el wle W selmibee
= j L I sl I Haly |

P 1264 SR R HE

€132 4% Utility Menu | Select | Entities div%, H1BE Select Entities I i5HE. ¥ 1 -+ F
1 TR HE P FE Nodes SR, {3 2 T F P RHEESDEHE By Location 35, #E5 3 M50
Hip g X coordinates R, 7E MinMax CAHEP S A 0.05, ER 5 W chix s
From Full #.iE 64 .

(143 Moy Apply Foll. 5 3 T ATEPIED Y coordinates PILHEE, #F Min Max 3T
AHEPREA 005, {E8 5 TETE PIED Reselect St Wi OK Hi#l S H %28 iS5 HE.

C15) B+ Unility Menu | Get Scalar Data 7% . B Get Scalar Data 31 i5H#E. ¥ Type of
data to be retrieved () T4 & HE 41 B3 Model data. For selected set B0, Wiy OK Hi#.
Hi T Get Data for Sclected Entity Set #1154, §F Name of parameter to be defined 30 AHES & A
QA3. Tt Data to be retrieved (#7922 HEch 4 B # Current node set. Highest node nom i
0, i OK 6 G 4.
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(16) ¥&#F Utility Menu | Select | Entities fir4, I Select Entities ¥ 15HE. 738 1 & F
M FIRIE LR Nodes I, 758 2 M THRFIRE LR By Location 35, 7EH 3 MR
HPIEF X coordinates FAIEREH, 7E MinMax SCREFBA 0, #£3F 5 MMEIHHASES From
Full B354

(17) By Apply 14, 7% 3 MEATED Y coordinates Bk i%R4l, 7F Min,Max 3
AEFREA 0.05, Z£F S METHPED Reselect B, ¥ OK MK A EM IEHE.

(18) £+ Utility Menu | Get Scalar Data #r4, I Get Scalar Data 3fi5HE. #E Type of
data to be retrieved P4 %R HE 4> HI7%EFE Model data. For selected set ¥, B OK &4,
3R Get Data for Selected Entity Set X i%#E, 7E Name of parameter to be defined 3L AREF A
QA4, 7 Data to be retrieved P/ FIRHEH 43 3%+ Current node set. Highest node num %
I, B OK &8 KHIAN EE.

(19) ¥E#¥ Utility Menu | Select | Entities 74>, H B Select Entities ¥i5E. #EH 1 4 F
I FIZZHE T ILFE Nodes I, 7EH 2 M T RFRMEFIESF By Location IR, 5 3 RN
AP+ X coordinates FiEFEH, £ MinMax JCHEMEFHA 0.05, 7EF 5 METAHAFPEF
From Full #.3% %41 .

(20> By Apply ¥&#, 7E3 3 PEMEAFIET Y coordinates LXEH4H, 7F MinMax 3
EHERRA 0.07, R 5 MEMAPIE T Reselect IR, Hif OK #HE <A ZHTHE.

(21> ##% Utility Menu | Get Scalar Data fir4>, 38 Get Scalar Data ST1EHE. 7F Type of
data to be retrieved K175 ~5|RIE P4+ 5% Model data. For selected set I .

(22> B OK &4, H I Get Data for Selected Entity Set ¥S#E, E Name of parameter
to be defined S AHE 5\ QAS, 7E Data to be retrieved 5| FHES 7 H1/3% 4% Current node
set. Highest node num 33, B OK #43% AR IEHE.

(23) i&#E Utility Menu | Select | Entities #-4%, H{#{ Select Entities 3154, £ 1 ANF
FFIRHEH B Nodes I, 7E5E 2 PN FHRFIRIEFEI By Location 31, 7658 3 MEM
#MAHig X coordinates RIEIRH. 7E Min,Max X AEFHA-0.02, 7ZEH 5 MEIMA gD
From Full $3E#&4 .

(24) #dy Apply ¥4, 78 3 METAPED Y coordinates 8iER4, 7F MinMax 3
AHEDHA 0.07, 75 5 MR FIET Reselect B, #di OK $#8 X A ZHEHE

(25) #F Utility Menu | Get Scalar Data %€, H3L Get Scalar Data ¥ i5#E. ZE Type of
data to be retrieved BIPE/FIRAE + 4351 3% 4 Model data. For selected set 3510, Bt OK %4,
tHH Get Data for Selected Entity Set #11E#E, 7F Name of parameter to be defined 3L AHE P A
QAG6, 7E Data to be retrieved FJF-FIRHE 43 A #%3F Current node set. Highest node num i%
I, B OK %4 X ST iEE.

(26) #&# Utility Menu | Select | Entities €%, 113} Select Entities ¥ iE4E. €% 1 T
P FIRME T IEEE Nodes 3ETH, 7EH 2 M THFRESEIE By Location I, 7 3 LM
#H Pk X coordinates FEEIAH, & MinMax X FETHA-0.02, FEHE S MERIRAFEF
From Full 8% 4 .

(27) Bif; Apply #4l, 5 3 MEIHA PIED Y coordinates %4 . 7F Min,Max 3
BHEFHA 0.025, 7£F 5 MEIMATED Reselect kiR, Bt OK XA i%EFIE.
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(28) i%&3% Utility Menu | Get Scalar Data #iv-%, 3 Get Scalar Data X154 . & Type of
data to be retrieved [P Fi RAHEH 53 5l i%F Model data. For selected set 330, §iiy OK 4,
HF Get Data for Selected Entity Set 1% #E, 7E Name of parameter to be defined L AHE A
QA7, 7t Data to be retrieved ()% ¥ FHE 57 FEEHE Current node set. Highest node num %
T, B OK ## 0 R EHE .

(29) ## Main Menu | TimeHist Postpro | Define Variables #r%, H I Defined
Time-History Variables X114 HE, #ih Add #4, W3 Add Time-History Variable XHi5HE, ik
Nodal DOF result B3k 4, 8 OK #4, B Define Nodal Data 3£8, 75 AHE g A
QA2, B OK %4, HiI Define Nodal Data 3 i5HE, FHAHEBAKRE, 3 OK LM
I ERE .

#R: A ik 3 Time History Variables *#54E, =T X Fligsfi£4E.

(30) 8 i Defined Time-History Variables ) Add 4, 131 Add Time-History Variable
XEHE, & Nodal DOF result Bi%#40, B OK #2480, W0 Define Nodal Data 358, 7
MAEPRA QA3, Hiv OK 4, 3L Define Nodal Data XHiEHE, RAKB M EE, BE
OK $#H X FZA HHE . _

(31) B Defined Time-History Variables i Add $4, 13 Add Time-History Variable
XEHE, T Nodal DOF result 344, #i5 OK %4, I Define Nodal Data 38, 7
NARRETHA QA4, #if OK #£41, M Define Nodal Data SHEHE, KAMNEIAGE, #8iE
OK 28 X & EHE .

(32) 847 Defined Time-History Variables ) Add #4H, 3] Add Time-History Variable
X{EHE, JE#F Nodal DOF result, Bt OK &4, W Define Nodal Data 3228, 75X AHEH4)
A QAS, Bili OK ##, tHIl Define Nodal Data ¥HEHE, RAHBRIAEE, H$ OK g

(33} B4 Defined Time-History Variables 1-# Add #4, i Add Time-History Variable
XUEHE, %P Nodal DOF result ¥i%i54, #i OK #:4, HiBL Define Nodal Data 3E%, 7
MREPHA QA6, Hik OK #4, H I Define Nodal Data #HE4E, FAKBIARE, Bt
OK =4 X HAZ TG HE .

(34) 7 Defined Time-History Variables {1 Add #40, 8. Add Time-History Variable
AR, iEF Nodal DOF result %154, B OK #:40, 4P Define Nodal Data 3288, 7F
XAHEPMA QAT, $i OK ##l, HIL Define Nodal Data ¥EHE, FAIHIGARE, #t
OK #4l X ZIHEHE .

(35) Defined Time-History Variables #1iEHE LKA R 12-65 BiR, #d OK &
IR i EHE . .

(36) &+ Main Menu | TimeHist Postpro { Graph Variables #r4-, {454 Graph Time-History
Variables X I5fE, ZESCAKEHHA 2, B OK #41, ANSYS BT SRR A AR EMN
FIAIZEC R R, 0 12-66 R,

(37) J&#% Main Menu | TimeHist Postpro | Graph Variables f4>, 13} Graph Time-History
Variables X TEHE, ACAHEFHA 3, M OK 41, ANSYS ERBOBET B AEMRET
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(38) JE#F Main Menu | TimeHist Postpro | Graph Variables fir%, 18 Graph Time-History
Variables 21 iGHE, £ RHEDSWA 4, il OK £, ANSYS RrW O 25 C SR

] A b 6 AR ik P, I 12-68 B

(392 %+ Main Menu | TimeHist Postpro | Graph Variables fir-%, 181 Graph Time-History
Variables T} iFHE, £ AP EA 5. i OK 8, ANSYS B8 0¥ B D S8k

] e Rah e, W 12-69 Bias.
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(40) #%:$% Main Menu | TimeHist Postpro | Graph Variables #14, i3k Graph Time-History
Variables ¥ iEHE, 7E L AHEPHA 6, Bdi OK #4, ANSYS BERFH IR E SiBERK
[ R LR, W 12-70 B,

(41) i3 Main Menu | TimeHist Postpro | Graph Variables fir4>, H{Hl Graph Time-History
Variables S i5HE, TECAREFHA 7, Bili OK &4, ANSYS ER#E I ER F AR EREs
AR AR MEE, wE 12-71 B,

(42) ##F Utility Menu | File | Exit ir4, H 3 Exit from ANSYS % {H#HE, 3% Quit-No
Save! %14, #5 OK &4, XM ANSYS.

POET2E m l m

PoSTR
TOWF froms

'IIME.‘?;EL',] - - ™
B 12-70 E s8R BE ) A8 b 36 7 dhsd: Bl 12-71 F B EFREEIR LT
WERYH
/FILNAME, EXERCISE3 V' Y TS H8
/TITLE, CASTING SOLIDIFICATION VoA A

EEYW. PR_THERM. 1

/PREP7 C AR IEE

ET. 1. PLANESS | R X EAEN

MP, DENS, 1, 1630 | e NEX

MP, KX¥, 1, 0.52 ' i AT RAH

MP, C. 1, 110 I A b3

MPTEMP, 1, 25, 1533, 1595, 1670 Vi ERAL

MPDATA, KXX, 2, 1, 28,8, 31.2, 24.5, 24.5 ! AR RER
MPDATA, ENTH, 2, 1, 0, 7.5ES, 9.6E9, 1.1E10 U My A
RECTNG, 0, 0.1, 0, 0.05 Vo REEA

RECTNG, -0.02, .12, -0.02, 0.07

/PNUM, AREA, 1 | B &s%

/REPLOT

AQVLAP, 1, 2 | Erikdm

NUMCMP, AREA | 4o 4e-5

NUMCME, LINE | BB RT

/TITLE, GEOMETRIC MODEL

APLOT

ESIZE, 0.005 ! L ¥ART

MAT, 2 iR RET 4 0
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AMESH, 1

APLOT, ALL

MAT, 1

AMESH. 2

JTITLE, ELEMENTS IN MCDEL
EFPLOT

FINISH

/ SOLU

BNTYPE, TRANS
TIMINT, OFF

TIME. 0.01
DELTIM, 0.01
APLOT

ASEL., 5, » 2 1
NSL&, S, 1

D, ALL, TEMP. 1670
ALLSEL

ASEL, 8y » » 2
NSLA. S, 1

D, ALL, TEMP, 25
ALLSEL

LPLOT, ALL

/PNUM, LINE, 1
LSEL, S5, » + 5, B
NSLL, S, 1

SF, ALL, CONV., €5, 25
ALLSEL

SOLVE

TIMINT, ON

TIME, 600

AUTOTS, -1
DELTIM, 3, 3, 10, 1
KBC, 0

DDELE, ALL, TEMP
OUTRES. ALIL, ALL
SOLVE

FINISH

/POST1

SET, LAST
PLNSOL, TEMP
ESEL, 5, MaT, , 1
NSLE. 5, 1
PLNSOL, TEMP
ALLSEL

FINISH

/POST26
/AXLAR, X, TIME, {sec)

e Tl ]

@ 1 347 RARR
2

fBEHBEHTH 1
a2 #EA7AER

BFER

HAERE
FESMENAREHW
EAMS ST, AR S0k R
L8 Rk &S]

R A

27l

#EH 1

w AR A

AR W7

kArd 2
HFE LA WA
ER L E

B THEE

B rREST
RAFHB

HANE LA T
et B

BB ik B B 5K

A RRgd R, #ATRESH
8 &35 5 1 g0
AAEERTITH 6 b
BERA. RAMEFR
T

MR AW F A LT ABA

F b R E

HMANPOST] EXAER
SRR R
bR 3 ¥ (i B
AR A TN 1 TR
R S AL e

SR ALY

it A POST26 EHEBE
& 3L ¥ S AEdadFil




/AXLAB, ¥, TEMP

/GTHK,
/GTHE.

AXTS, 3
CUERVE, 3

/COLOR: CURVE, MRED, 1

NSEL.
NSEL.
*(ZET,
N3EL.
N3EL.,
*GET,
NSEL,
NESEL,
*GET,
NSEL,
NSEL,
*GET,
NSEL,
NSEL,
*GET,
NSEL.,
NSEL,
*GET,
NSOL,
NSOL,
NSOL:.,
M50L,
NSOL.
NEOL,
PLVAR,
PLVAE,
FLVAR,
PLVAR,
PLVAR,
PLVAR,

s, LOC, X,
K: LOC, ¥,
A2, NODE,
5. LOC. X,
R, LOC, ¥,
QA3, NODE,
5, LOC, X,
R, LOC, ¥,
044, NODE.,
8, LOC, X
R, LOC, Y,
Qa5, NODE,
S LOC, X,
R. LOC, Y,
QAG, NODE,
S, LOC, X,
R, LOC. Y,
QA7, NODE,

0.05
0.025
NUM,
.05
.05
NUM,

Lo I e

[ R s Y

.05

» NUM,
.05
a.a7

» NUM,
-0.02
0.07

» NUM,
-0.02
0.025
» NUM,

2, QAZ, TEMP
3, QA3., TEMP
4, QA4, TEMP
5, QA5., TEMP
6, QA6, TEMP
7y QAT, TEMP

= R W B

FINISH

JEXTT,

ALL
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13-1 £#l1—RAHARKE L oHK

13-1-1 M 4L

TR KB, LRBIANNE 131 FF, BRBERNY 2000, SEREY 20,
BB R LR 15-1, RIS AR [ H550 8 B4 mm).

A 13-1 EfESmEsHcER
#1311 HEEEE

i E . iRk R o SHREM K
JE¥AEE v o
Gpa C W/(m - C)
220 0.28 1.3E-6 Eil
13-1-2 € M 445

EF R TR, B TRATREK, ZRERRBORRE, HHEHHARERE
B h 10mm BIU0FE 13-2 B7om AR 150 JL TR . ZE R B SR F R e
SRBIEFIR T EAT R . (AR SRR T 0, MBI BT AN, RSB
HITHAL RIS T, B AT SN, ERRERARN A RT, WE
AT IR G 7.

10

50 .

B 132 JUTiER
13-1-3 il 4k KW ¥ %

F—: BT HRMIERRE

(1) ¥E4F Utility Menu | File | Change Jobname 474, H{# Change Jobname %HiE4E, 7
[/FILNAM] Enter new jobname 3UAHE fr A _L fE X #£4% EXERCISE11, .o OK il
(2) i%&#¥ Utility Menu | File | Change Title 74, 3% Change Title *HEHE, 6L AHE
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i A THERMAL STRESSES IN A LONG CYLINDER-INDIRECT SOLUTION, #idi OK $#
G R .

(1 #£4F Main Menu | Preprocessor | Element Type | Add/EditDelete fir<4. B Element
Types #HiGHE, #ili Add Hi¥l. B Library of Element Types ¥i5HE.

(2} ¥E Library of Element Types 71~ %\ ##E  + H1E£4¥ Thermal Solid. Quad 4node 55
T, # Elemeni type reference number JCAHEDRSE A 1. WM 13-3 Froe, fuds OK £HxH
AT HE .

{3) Fii Element Type #iGHE ) Options 8. HHL PLANESS element type options
T iEHE, 7E Element behavior K3 T # 5] #HE hiE # Axisymmetric 35, K00 HEA G
®. Wk 134 Fon,. Wy OK K g G R,

i e——— ¥} A ——_ |

B il e L, R e
L] el R it e |
i e Pl 1 R 0 e 0
Sy —% e e T =T E— |
— e B e 1
ErE [1_I ey Ty Bem i 09 ;I-I_-I-_ =

@ | | raE | =1 I . i) |

M 13-3 RaOBRIFER RN B 134 PLANESS #7c M0 ool B

(4) Hiili Element Types 3 {FHE E#) Close Hiffl, SCHERT 6.
H=: EXHHEEESH

{1} i%# Main Menu | Preprocessor | Material Props | Material Models &%, 13 Define
Material Model Behavior 4 i HE.

(2} {£ Material Models Available ¥ HE {2 i Thermal. Conductivity. Isotropic i
I, ¥ Conductivity for Material Number 1| 31 i5H8, £ FHEDE A TR 70, Rd OK
He b R S HE .

(3} #¥ Define Material Model Behavior 1 iEHEP 38 Material | Exit &4, FH G,
WO GUERJLAEE, b5 R

(1) &+ Main Menu | Preprocessor | Modeling | Create | Areas | Rectangle | By
Dimensions #7%, M Create Rectangle by Dimensions 3 i5HE. 28 13-5 3 HEirm A
Fiilr OK il S &G HE,

M 13-5 5 pesE R L) GREE

(27 %4 Utility Menu | PlotCerls | Numbering fiv%, 3 Plot Numbering Controls 11§
Hf, #&# LINE Line numbers #70, (PIAREM OF 5 On, HEERHTHTLENR,
Hiiti OK Febll 2 i3] ik
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{3 i%4#F Main Menu | Preprocessor | Meshing | Size Cnirls | ManualSize | Lines | Picked
Lines fir$. MW Element Size on $E#, FICEREST®A 1. 3. i OK Hi6l. 8 Element
Sizes on Picked Lines 3 15HE, £ NDIV  No. of element divisions SCARE 4 A 20, I 13-6
s, Hudi OK B 5 s G L.

{4 PEHF Main Menu | Preprocessor | Meshing | Size Cnirls | ManualSize | Lines | Picked
Lines fir<, M Element Size on 38, TR EDHA 2, 4. Py OK HH. HW Elemem
Sizes on Picked Lines 3 t6HE, 4 NDIV  No. of element divisions JC4&HEP S A 5. $iidi OK
HEH % i iEHE .

{5) iE¥ Main Menu | Preprocessor | Meshing | Mesh | Areas | Free #ir%. B Mesh
Arcas B, FESCAHETEA L, Wi OK Sl SRR,

{6) iE# Utility Menu | File | Change Title fir-%, 8 Change Tite 3 iFHE, ki
H5 A ELEMENT IN MODEL, Hifi OK 8 50H St 5.

{7 i&$E Utility Menu | Plot | Elements fir4-, ANSYS 5508 0 o888,
Pl 13-7 Fr s,

T I S — | s AN

BT P g s e

A e wigs s
ELEMENTE IN MOOEL

B 13-6 Sk B oo S R TR T MR 137 FEE SRR

(8 )& ¥ Utility Menu | File | Save as dz% ., (H B0 Save Database %1% HE., £ Save Database
to SLAHEF A exercisel 1 1.db, $R7F LiBEEC R, Sdi OK Hedi 2000 300 54
BhHT: BawEeg

(1) & # Main Menu | Solwtion | Analysis Type | New Analysis dir4. 1B New Analysis
MIGHE, IEFR o HTEERY Y Statie, oy OK Bl A EHEE.

(2) B4¥ Unility Menu | Select | Entities €14, M Select Entities ¥ i5HE. &E% 1 4 F
Fr R P Lines 300, 76N 2 T FHRpI3HE P4 By Num/Pick 300, 7635 3 %00
PR From Full P80, Hdi OK ##, 1B Select lines B, F rAHidEa 4, R
oy K B % 3 m.,

(3) I&FE Utility Menu | Select | Entities dir%, HB) Select Entities #TiS4E, #£8 1 4 F
R FeHE PR FE Nodes iE7H, {638 2 M TFHF| R HE D235 Atached to ZEIT, {13 3 PEEmien
&P Linesall MRSl (5 4 TEEWAIPED From Full SR, My OK Febl /e 5.

(43 3G Main Menu | Solution | Define Loads | Apply | Thermal | Temperature | On
Nodes fir4. L Apply TEMP on Nodes 380, % pick all #£6, 3 Apply TEMP on Nodes
AGHE. BB 138 A TR, Sl OK R @S isHE,
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(5} #E#E Unlity Menu | Select | Entities fir$. HIR Select Entities 31 i5#E. ¥ 1 +F
P F|EHEP AR Lines 3XTH, €8 2 T FR¥IERESEE By Num/Pick T, 7% 3 K56
i & From Full i, #di OK i, HiBL Select lines HEHL, ZEICAHEREA 2, B
iy OK fffl R imae s,

(6) 4 Uiility Menu | Select | Entities dir-%, 70 Select Entities #i5HE. %1 F
FrmiFeHE IR Nodes IET0, 769 2 1 FRFIEHEPESE Anached 10 35T, £ 3 TMENIHPIE
¥ Lines.all fik#E, EW 4 &S ED From Foll RIEREEH, #il OK 1A EMFHE.

(73 ¥ Main Menu | Sclution | Define Loads | Apply | Thermal | Temperature | On
MNodes g%, HBL Apply TEMP on Nodes JEW, #Ldi pick all 241, I Apply TEMP on Nodes
HTHL. 7F Lab2 DOFs to be constrained ¥l #2HEPiZFp TEMP &30, £ VALUE Load TEMP
value JCACHEH S A 20, Hdy OK HifH B SR i

(&) HEFE Utility Menu | Select | Everthing fir%.

(9) i%+E Main Menu | Solution | Solve | Current LS dir%, 13 Solve Current Load Step
HEHE, Wi OK Hidll. ANSYS HinsR83.

(10) RWEHIS, ANSYS 7 WO HE Nowe #2748, il Close #5H 5¢F #E3HTHE.

(11} Z4F Utility Menu | File | Save as 6i7%, i3 Save Database #i&HE, #F Save Database
o TAHEPH A exercisel 12.db. fRFRWES R, i OK Rl HENEHE.

W BTEEES

(1) %4 Main Menu | General Postproc | Read Results | Last Set ir4-.

(2} %4 Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu fir <,
Hi B, Contour Nodal Solution Data 3 i5HE . 8 3 Nodal Solu | DOF Solution | Nodal Temperature.,

By OK #:l. ANSYS B0 BB 13-9 i s 64 SE L .
L O TS M

Wi
=
o ne

M 139 Ak o e
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oy BrBPL S Bl by

HLH: BEHTHR

(13 #£4% Main Menu | Preprocessor | Element Type | Switch Element Type #z<¥, H
Switch Element Type % if HE., #£ Change element type T %] 242 - 24 Thermal to Struc 279,
tm B 13-10 Fras. Wy OK B i et G He.

SR, & & Warning #1648, 3 & Close Sedi i A iE 48,

(27 #4% Main Menu | Preprocessor | Element Type | Add/EdivDelete tir-%, HM Element
Types #HEHE, #idi Option ##l. HBL PLANE42 element type options ¥ i&E#HE, ¢ Elemem
behavior K3 F& #1200 b 258 Axisymmetric I, {F Extra surface output K6 £ 91 e it
PP On face I A TH, @ 13-11 Fyas, gy OK Fedfl G HENEREHE.

M 1310 SR RS F13-11 PLANE42 foC i WG HE

€33 i Element Types 1 1GHE b Close 81, 250 &3] 154 .

(4) ¥EH Main Menu | Preprocessor | Material Props | Material Models fir%. 3L Define
Material Model Behavior #Hi5HE. {F Material Models Availabley 135 o 4 o 0 d7 Structral..
Linear. Elastic. Isotropic #5518, {3 Linear lsotropic Material Properties for Material Number 1
B i HE, 6 EX JrAHE P S A REEBIR 2.2E11, fF PRXY 304K b4 Aads b 0.28, ln ¥ 13-12
A o By OK B4 56 ) A T HE .

Lt W PSS FY BT B P T | R e
§ 2] H—n—-l_
- - Tl
i i %
ikt T o n | P e e -""."!.".l ot e aw | Dl eeperanre | Gt
o | cea | ww | m | G | e |
M 13-12 S AR 40 AR aTED Lo iR HE BE 1313 SRA BRI B (R HE

(57 ¥ Material Models Availabley Fi| J3HE P 4 0 if5 Structral . Thermal expansion . Secant
Coefficient. Isotropic 1510, A Thermal Expansion Secant Coefficient for Material Number 1
HHEHE, fF ALPX CAHEd S A SEREAE RN 1366, WmBH 13-13 B, Wil OK $E6 5 Hl i
M iEHE.
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(6) {E Define Material Model Behavior #i5HE %8 Material | Exit fir-, S2H 3

(7)) IE#E Utility Menu | Select | Entities fir%, [ Select Entities 3 i5H#8, %8 1 1~F
Fr T JHEch A Lines 300, 3 2 P FRPIRHEDPEFE By Num/MPick B, 5 3 Pgm
] % From Full BxE#H, %di Apply ¥81. B0 Select lines FEM, FELAHKE PR 4.
LT OK $ 25 s .

(8) #E#E Utility Menu | Select | Entities éir-%, H3 Select Entities ¥ 5H, &3 14F
FrF| FEHE D I%FE Nodes 370, 7EH 2 M FHRFEHETIERE Anached o B0, 7EH 3 TS
ik e Lines, all Bik#El, Sy OK S 26 00 S G54 .

(93 i#%4F Main menu | Preprocessor | Coupling / Cegn | Couple DOFs fir4, IR Define
Coupled DOFs 384, #il7 Pick All #4#. H 5 Define Coupled DOFs #f iiHE. £ NSET Set
reference number 3 #AHE %A 8, € Lab  Degree-of-freedom label T $i FI R HE ik 8 UX iE
IR, W 13-14 Fiw,. fidy OK Helll 0 s S .

i . - .

B 13-14  dERM S ER R AHE

(107 #EFE Utility Menu | Select | Entities <. I Select Entities ¥ i&#E, €% 1T F
$o T HE b 34 Lines B0, 763 2 AT F#EEDER By Num/Pick &0, E5 3 P
¢l b P From Full $U 41, Ml Apply Hidll. HHBE Select lines BEAL, ¥F i AcHEP iR A, 2,
Widhi OK #8135 Select lines # L.

(11) ¥#F Utility Menu | Select | Entities dir<%, 18 Select Entities #1i5HE, £ 1 1T
Fr ¥R HE PR Nodes LM, 7E5H 2 4 FH#|FE &3 Anached to M, £ 3 TR
thiE o Lines, all i, $id OK HHXHEHEHE.

€123 #%#F Main menu | Preprocessor | Coupling / Cegn | Couple DOFs it i Define
Coupled DOFs i, #idy Pick Al #4, 1M Define Coupled DOFs 3 {fHE, £ NSET Set
reference number 3 AHES i A 9, F Lab  Degree-of-freedom label T FIFEHEEFE UX K
T, iy OK HH XM s S,

(13) #4F Unility Menu | Select | Everything .

HIE. HhAER

(1) #4F Main Menu | Solution | New Analysis éir%, HBL New Analysis #1ifHE, &
Static P, B OK Sl % M%) 5.

(2) #4F Main Menu | Solution | Define Loads | Apply | Structural | Displacement | On
Nodes #ir<% . HH Apply UROT on Nodes 850, f.117 Pick ALl #2141, 3 Apply UROT on Nodes
AiEHE, 7F Lab2  DOFs to be constrained ¥ EREPEFE UY IR0, € VALUE Displacement
value CAKEDSRA 0, WM 13-15 B, il OK Hebf o R i HE .,
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(3} #&#F Main Menu | Solution | Define Loads | Apply | Structure | Temperature | From
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(4) ¥ Main Menu | Solution | Solve | Current LS fir<r. I Solve Current Load Step
MIEHE, il OK fedll. ANSYS FFoGSeaiit .

(5) RMEHE, ANSYS 78 0 Note 3850, il Close B8 20 it 540,

(6) ZEFE Utility Menu | File | Save as 1%, 1 Save Dutabase #HEHE, 7E Save Database to
SCACHE g A, exercisel 13.db, {RIFRMENE, i OK W S HEMi5HE,
#hE: HHE NS E

(17} &+ Main Menu | General Postproc | Plot Result | Contour Plot | Nodal Solu 4,
i e Contour Nodal Solution Data 3 75HE, 4% Nodal Solution | Stress | X-Component of stress
KA, My OK fHl, ANSYS WORREFAN DSBS WSHEERE, Wl 1317 Fx.

(2) iE#F Main Menu | General Postproc | Plot Result | Contour Plot | Nodal Solw fir4,
tH HE Contour Nodal Solution Data 3 t5HE. #£4F Nodal Solution | Stress | Y-Component of stress
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£33 #$F Main Menu | General Postproc | Plot Result | Contour Plot | Nodal Solu &%,
Hi W, Contour Nodal Solution Data 35 {5 HE, 1£# Nodal Solution | Stress | Z-Component of stress
. fds OK ftdll. ANSYS WO R R e B2 ke o Hi e ek s, i 13-19 Fras.

(4) ¥ Main Menu | General Postproc | Plot Result | Contour Plot | Nodal Solu 6ir,
. Contour Nodal Solution Data ¥ iS5 HE, 143 Nodal Solution | Stress | von Mises stress 15715,
fid OK 5§, ANSYS W O % ar e f S ERm, mM 13-20 .
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{5) iE#F Uility Menu | File | Exit dr%, 3 Exit from ANSYS 354, &5 Quit-No
Save! BUEH. Bl OK H4l. XH] ANSYS.
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/POST1 | A EARR

SET, LAST | R AR RER
PLNSOL, TEMP | #2%R K o A8 HE
FINISH

/PREP7 | EHHEANLER, #AAHE RS
ETCHG, TTS i A S 3]
KEYOPT, 1, 3, 1 USRS
KEYOPT, 1, 6. 1

MP, EX. 1, 220E9 U S A B AR S
MP, ALPX, » 1.3E-6 PN Y
MP. PRXY. 1, 0.28 - N 7 BTF A
LSEL. S, , » 4

NSLL. 5. 1

CP, 8, UX, ALL | %8 x Fdirsd
LSEL, S - » 2

NSLL. S» 1

CP, 9, UX, ALL

aLLSEL

FINISH

/S0LU | #HAERE
ANTYPE, STATIC

D, ALL, UY, 0 1 #Ae{z4S 2 %
LDREAD, TEMP. , - , + » RTH | ERE SR
ALLSEL

SOLVE - | i Emit i
PINISH

/POSTL #AELHER

FLWNSOL, 5. X
PLNSOL, S+ ¥
PLNSOL. 5, 2

%) X FOE A B FHEE
Bl v F @A B ARERLE
i 2 F A GG A FHLA A
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PLNSOL. S, EQV ed| FH T oA LR
FINISH
/EXIT. ALL | iBd ANSYS

13-1-4 Ak KkBM SR

F—: BT HFAFNTIERE
(1) iE#E Utility Menu | File | Change Jobname 64, 4 Change Jobname X154, ©E
[/FILNAM] Enter new jobname SCAHE S35 A T4E 0445 EXERCISEL2, it OK Hedfl%
(2 #%+%F Utility Menu | File | Change Title 7%, H 3% Change Title Xi&HE, XA
i A\ THERMAL STRESSES IN A LONG CYLINDER-DIRECT SOLUTION, #.ii OK #&#l
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(1) 4% Main Menu | Preprocessor | Element Type | Add/EdivDelete iy, 8 Element
Types 3 G HE, #Lili Add H26H, i BE Library of Element Types 3 {5 #HE , #F Library of Element Types
) % <~ B FEHE b 4 BiliE 4% Coupled Field . Vector Quadi 3 3£10, # Element type reference number
TAMEDE A 1. M 13-2] FR. Bl OK 815G H SR EHE .

(2) ¥k Element Types #i%HE b Options 41, 1B PLANE13 element type options
#iEHE, Y€ Element degrees of freedom K1 FHRTIEE DL UX UY TEMP AZ £, #
Element behavior K3 T FIEEEPEH Axisymmetric HIH, W18 13-22 Fr, fid OK Hidl,
X HEIHEHE.
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B 13-20 ke oh o S ) i P 13-22 PLANEL3 ff o Mt o W ohHiE

(3} Wiy Element Types 35 i&HE L& Close #illl, XM iFHE.
W=% EMHEEESE

(12 i Main Menu | Preprocessor | Material Props | Material Models #ir%, (1 Define
Material Model Behavior 3 154 .

(2} £ Material Models Available 1| 24 4 4 ¥ Wl Thermal. Conductivity. Isotropic 1%
I, HB Conductivity for Material Number | 3 i54#E, X REDIRASFHEN 0. Bdi OK
LG Y R SR

(3) ¥ Material Models Availabley ¥1| 3 HE f 2030 il Structral . Linear. Elastic. Isotropic
PEIE, P Linear Isotropic Material Properties for Material Number 1 354, 7F EX Sl
SHAPREEELIR 2.2E11. ¥ PRXY LABESTH AR 028, ¥ OK fil cH g,

(4) ¥E Material Models Availabley | FEHE 8 20 il Struceral. Thermal expansion. Secant
Coefficient. Isotropic 1%, H{HE Thermal Expansion Secant Coefficient for Material Mumber 1
HIEHE, ¥F ALPX AN PSR AN R B 1LIE-6. #idi OK Hobf 6% H i iE e .

(5) ¥F Define Material Model Behavior 3 iEHE-PiE4F Material | Exit fr4, 5SS 5.
Fm. GIERLEER, ¥amiE

(1) ## Main Menu | Preprocessor | Modeling | Create | Areas | Rectangle | By
Dimensions fir$ . M Create Rectangle by Dimensions 35 #HE. 828 ¥ 13-5 3375 A
ok OK Hodl 2 M i o HE .

(2} #4F Utility Menu | PlotCirls | Numbering ér%. 18 Plot Numbering Controls 3 i§
HE. iIX#¥ LINE Line numbers 25, {FIAREN OF ¥4 On, H4RmSHE AN EE, 5
i OK fff [ i i HE.
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(3) % ¥ Main Menu | Preprocessor | Meshing | Size Cntrls | ManualSize | Lines | Picked
Lines #ir-%, 3 Element Size on 388, EXAMEPHA 1, 3, Hi#5 OK #4, I Element
Sizes on Picked Lines X i&#E. £ NDIV No. of element divisions 2 ZAHERHA 20, Bdi OK
FRHL 36 A EHHE o

(4) #%#F Main Menu | Preprocessor | Meshing | Size Cntrls | ManualSize | Lines | Picked
Lines fir%, 113 Element Size on 38, 7EXAMEFRA 2, 4, B OK %4, HIR Element
Sizes on Picked Lines Y 1&#E, 7 NDIV No. of element divisions WAHES A 5, 83 OK
L AZE X R .

(5) #%#¥ Main Menu | Preprocessor | Meshing | Mesh | Areas | Free #14, HHL Mesh
Areas 3B, FEIXAERHA 1, B OK Bl 3g .

(6) JEFE Utility Menu [ Select | Everthing 4.

(7) 3&#¥ Utility Menu | Select | Entities %74, {3 Select Entities £, 7£E8 1 4 F
RIFURMEFHFE Lines S, 2% 2 N FHFIRIES % By Num/Pick 7, 2% 3 AR
1% From Full B354, Hd7 Apply 341, Hi30 Select lines 3£ 8. ZE X AFEDHA 4,
By OK #4135 Select lines 3£ 8.,

(8) ¥&F Utility Menu | Select | Entities #54, IR Select Entities X{iEHE, 78 1 4T
PrFYRHE T HEFE Nodes JETH, %5 2 N TFHHIFRAZHEIE Attached to IR, 72 3 M 1EIRA
FIEF Lines, all Bl i OK 34120 H i3 15 4E.

 (9) #:4% Main menu | Preprocessor | Coupling / Cegn | Couple DOFs %74, {5 Define
Coupled DOFs 35, 85 Pick All #40, 3 Define Coupled DOFs 34154, 7E NSET Set
reference number X AHETHA 8, 7E Lab Degree-of-freedom label T $ 51| 3242 b #64% UX %7,
B OK 3480 2% i IHEHE .

(10) J&# Utility Menu | Select | Entities #r4, B30 Select Entities ¥i54E, 7% 1 4 F
B FIRIETIESE Lines BT, 58 2 M THFIRMEF%E By Num/Pick B0, 765 3 MET
A PIE From Full ¥4, #it5 Apply 4, WL Select lines LM, 7EZAIEFRBA 2,
B OK 41 3% H Select lines 328

(11D #%£F% Utility Menu | Select | Entities #r4-, 33U Select Entities 3 iE4HE, 768 | AT
B FRIEFESE Nodes 3T, 765 2 M FRIURIEPIEZE Auached to BT, 755 3 AETHER
F A Lines, all 363540, o OK $08 5 H B EAE.

(12 %% Main menu | Preprocessor | Coupling / Ceqn | Couple DOFs #r4-, 43 Define
Coupled DOFs 38, ¥ Pick All #41, I Define Coupled DOFs 3{i£4E, 7E NSET Set
reference number SCAMEHMA 9, 7ELab Degree-of-freedom label FIFRHE H 264 UX 35T,
Bl OK 441 X L3 5 HE .

(13> 3%&$F Utility Menu | Select | Everything 4.

(14) 3&#% Uility Menu | File | Save as 4>, I Save Database %iEHE, ZE Save Database
to SLAREPHIN exercise121.db, R _FREBETRE, 24 0K el 3 P B XHEAE .

ERL: INEKRR
(1> 3% Main Menu | Solution | Analysis Type | New Analysis #r4, H3f New Analysis
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XFIEHE, ISR Static, BT OK 34 HEMEHE.

(2) #E#%F Utility Menu | Select | Entities 4, S Select Entities X i54E. ZEH 1 T
B FFHE IR Lines W, P 2 M TRFUFEF R By Num/Pick B, &5 3 M0
H P From Full B4, 8di OK #&4, I Select lines FH, ZEXRIETHA 4, K
i OK R4 XHiZk R,

(3) #%#E Utility Menu | Select | Entities #7-4, HiBl Select Entities ¥fi5HE. Z&EFE 1 T
P FIRIEPILEIE Nodes IBR, 7258 2 P THFIRETEF Anached o IR, £ 3 MEHE
HRIEH Lines,all L%, 58 4 METE %+ From Full 835840, Bt OK #4 5¢H
R 1EHE .

(4) ##% Main Menu | Solution | Define Loads | Apply | Thermal | Temperature | On
Nodes #ir4, H3E Apply TEMP on Nodes JE8., By Pick all ##41, tHH Apply TEMP on Nodes
X {EFE, £ Lab2 DOFs to be constrained | FHE & TEMP i&1H, £ VALUE Load TEMP
value CAREPHIAN 200, Hiy OK X FENIHHE.

{5) #%+$E Utility Menu | Select | Eantities #r-4, H3R Select Entities ¥H&HE. R 14F
B FIRAEF I Lines I, #F 2 M FHRFIREDPIESE By Num/Pick 2EIH, £ 3 NEIN
# P From Full e, M OK %4, HiDU Select lines SEH, FEXFHETRA 2, B
oy OK #HCH 3L,

(6) #%+E Utility Menu | Select | Entities #ir$, B Select Entities X}if#&. #¥H 1 TF
P 7 RHE I Nodes 3T, #E 2 T TRIIRHEDER Attached to BT, & 3 TIKTA
FRi% P Lines,all AR EH, 2 4 Pk 4% S From Full BUk440, fdy OK 4 <HE
Y IEE .

(7) 3% Main Menu | Solution | Define Loads | Apply | Thermal | Temperature | On
Nodes #4r, 3L Apply TEMP on Neodes 3282, #.f5 pick all #41, 131 Apply TEMP on Nodes
XEHE. #E Lab2  DOFs to be constrained ¥ RFE &3 TEMP 31, 7 VALUE Load TEMP
value X AHEFHA 20, BT OK EHA KRN IHHE.

(8) %+ Utility Menu | Select | Everthing #7-4% .

(9) 3%#% Main Menu | Solution | Define Loads | Apply | Structural | Displacement | On
Nodes #74, {3 Apply U,ROT on Nodes 3£ %L, #2.1; Pick AL ¥4, B Apply U,ROT on Nodes
FHi5HE, ¥E Lab2 DOFs to be constrained FIRHEHIEFF UY %N, 7E VALUE Displacement
value L AFETHIA 0, i OK RHELKERTHIE.

(10) 3% $% Main Menu | Solution | Soive | Current LS #74, {3 Solve Current Load Step
HEHE, B OK #4, ANSYS H#ARMH. '

(11) KMBEHIE, ANSYS BRE O HHBL Note 274, Bt Close H4l XK %3 15HE .

(12) #%#E Utility Menu | File | Save as fir$, HIW Save Database X i&f, 7E Save Database
to LAFETHN exercise122.db, RAFRMPLER, Bk OK HE XA HMHE.

B BEKBRGR
(1) #%:$% Main Menu | General Postproc | Read Results | Last Set fr4.
(2) #%:# Main Menu | General Postproc | Plot Resuit [ Contour Plot | Nodal Solu #y4-,
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HH Contour Nodal Solution Data &5, £ Nodal Solution | Stress | X-Component of stress
WETH. Wik OK Hefll, ANSYS B0 S st ek e, P 13-23 Fow.

(33 3£+ Main Menu | General Postproc | Plot Result | Contour Plot | Nodal Solu fir &
th T Contour Nedal Solution Data 31 i5#H#E, #£3% Nodal Solution | Stress | Y-Component of stress
i, M OK ., ANSYS W0 REmstiig & e Sk, Wi 13-24 B,
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(43 %#F Main Menu | General Postproc | Plot Result | Contour Plot | Nodal Solu 4,
H4 7 Contour Nodal Solution Data 1 i5#8E, 1%+ Nodal Solution | Stress | Z-Component of stress
W, M OK B, ANSYS S 0 55 e D aaekmE, wis 13-25 Ffr.

(53 #4F Main Menu | General Postproc | Plot Result | Contour Plot | Nodal Solu fir %,
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(6) B#H Utility Menu | File | Exit g4, 3L Exit from ANSYS 3} ifHE, & Quit-No
Save! WL, i OK fidl. %M ANSYS.
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Dy ALL, U¥Y, O
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(1) ##§ Uiility Menu | File | Change Jobname #r<%, M8l Change Jobname #FHE, ¢

[/FILNAM ] Enter new jobname 3040HE P4 A T 30 fF 5 EXERCISE2, Huili OK & 8125 M4

(2 4% Utility Menu | File | Change Title fir%, H W Change Title #HEHE, F W AHE
g A THERMAL STRESSES IN AN AXISYMMETRICAL PIPE, #iii OK 416 H S 1S
HE.
Wb, EMBTER

€13 i%# Main Menu | Preprocessor | Element Type | Add/Edit/Delete 7% . HiHL Element
Types i HE, #idi Add #2471, 14 Library of Element Types #i&HE , #F Library of Element Types
Fi| 3 HE P 5 # Coupled Field #I, Vector Quadl3,  Element type reference number 3 4cizh
SAO 1. mE 13-29 B Bl OK $E ] S0 H] i i HE

(2} Wif; Element Types ¥ iFHE_ 109 Options H:Hi, HE PLANEIL3 element tyvpe options
HEHE, F Elemnemt degrees of freedom K1 FHi#|EHE DS UX UY TEMP AZ iK1, £
Element behavior K3 F £ 5| #HE P ik H Axisymmetric 250, 40/ 13-30 Arac, dy OK Hitfl.
X iR T HE .
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Feie i e L |
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LR S [Tr————
3 s | =
B 13-29  EFF W LRGN B 13-30 PLANEL3 800 it o W) o R

(3) #igli Blement Types 3 i5HE L Close %8, 2%} iFHE.
M=% EXHEEESEY

(1) B+ Main Menu | Preprocessor | Material Props | Material Models d7% . {3 Define
Material Model Behavior 3 &5
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{2) ¥F Material Models Available ¥i| 3 #2 b 2 T di Thermal. Conductivity. Isotropic 3
I8, B Conductivity for Material Number | #3F#E, ki A PR 30, %l oK
e o H iR wE e

{3} 7€ Material Models Availabley 51| 7 b 4 1% W idi Structral . Linear. Elastic. Isotropic
LT, WA Linear Isotropic Material Properties for Material Number 1| 3HiFHE, £ EX W AHi
AMREEREE 2.0E11. 7€ PRXY ZAEDH AR 03, fdi OK B M 3t iEHe.

(4 }{E Material Models Availabley ¥\ 8 #HE b o il i Structral . Thermal expansion . Secant
Coefficient. Isotropic 25, 1M Thermal Expansion Secant Coefficient for Material Number 1
MIEHE, & ALPX JCAHES 5 A SRR K R e 1.5E-5, My OK He#ll 3G it it .

(5} ¥ Define Material Model Behavior 3 i54E 7P i 4% Material | Exit fir %, GH#E0HE
WIE: SIRJLIATHER. 8l mE

(1% $E+F Main Menu | Preprocessor | Modeling | Create | Areas | Rectangle | By Dimensions
fir4, I Create Rectangle by Dimensions 25 {540, #ME 13-31 # e E.

(2) Mgy Apply Fell. ¥F X1,X2 X-coordinates 0 ACHE P4 S A 0,16, 0.4, 7 YL.Y2
Y-coordinates 3CACHE b {0 A 0.025. 0.045, W Apply f#: #F X1.X2 X-coondinates
AHED kA 038, 04, 7 Y1,Y2 Y-coordinates S AHE P ik o A 0.015. 0,055, #
i OK f2# 5 [F i\ i HE.

(3} #4F Main Menu | Preprocessor | Modeling | Create | Keypoints | In Active C8 #ir 4,
Hi B Create Keypoints in Active Coordinate System T i5HE, B 13-32 3BT iR

B 13-31 SR i A R R BE 1332 ERROCEE A R

(4} i Apply ¥, ¥£ NPT Keypoint number % &5 %A 101, ¥ X.Y,Z Location
in active C§ AN P4 A 015, 0.015. 0, #d OK H#l XS EHE.

(5) ¥+ Main Menu | Preprocessor | Modeling | Operate | Booleans | Add | Areas fir 4>,
HAL Add Areas 0, B Pick All 1.

(6 ¥ Main Menu | Preprocessor | Numbering Ctrls | Compress Numbers 4. B
Compress Numbers 3 if#HE, € Label Item to be compressed T $ Fi F2HE P 35 HE Lines 3£ 1.
i 13-33 s, 8l OK HErdl OCH SR G HE.

R e oty
e P e e = =

L p el ] e O

1333 [EER ST AR
£7) &4 Utility Menu | PlotCirls | Numbering dr%, M Plot Numbering Controls T i
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HE, %4 LINE Line numbers ! KP Keypoint numbers $£T80, {0 HAREN OFf 4 On, K
41 T H T F B B . Wk OK el 36 4 i 16 HE .

(8) i&# Main Menu | Preprocessor | Modeling | Create | Lines | Line Fillet fir<. HiH
Line Fillet SE4%, 7F e s 8, 12, Sy OK 4, 1B Line Fillet 3§ i5HE, 20 E 13-34
o TR, M OK ol CH i iE .

(9) i%#F Main Menu | Preprocessor | Modeling | Create | Lines | Line Fillet dir-3, Hi3
Line Fillet 38, fF &l 7. 9. i OK #il. I Line Filled 3 {56, 7E£ NL1NL2
Intersccting lines 3 AHEHHEREA 7. 9, 1F RAD  Fillet radius AR PR A 0.01. Bl OK
He 6 H R .

{107 #$H Main Menu | Preprocessor | Modeling | Operate | Booleans | Divide | Line w/
Options €14, 13 Divide Muliiple 25, £ CARESHA 12, 9. i OK HH#l, 1R Divide
Multiple Lines with Options 3 1HE, 1P 13-35 M ICE T8, fdi OK Bl CHE & SR,

R piiis K|
FLFELT] Troake Fief Lre [LEs ] Tl Ml L, = s
BTy e — :‘"’F' _':l e E i
RAD Pl ke E Foinaargy | Py et o e 1
By Sl o—
T I: POy Dl fiis " I:'!
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= | - | fawn_ | - |
M 13-34  SREHE IR B 13-35  Srmisk e RdEHe

{11} i+ Main Menu | Preprocessor | Modeling | Create | Lines | Lines | Toan to 2 Lines
@r%, M Line Tangent to 38, fECAHESRA 12, Sdr Apply . & CAHE DA 20,
fili Apply #681. £ EEPRA 6. Mdi Apply 8, FEXEMEDPHA 12, Bl Apply #
.

(12) FEMCAHTPE A 9, Ml Apply &M, X AEPREA 19, B Apply #Hl.
AR 5, Wy Apply FeMH, EICAHEPH A 9. B Apply Bt 4 OK $EE5H
E7E

(13) J# Main Menu | Preprocessor | Modeling | Create | Areas | Arbitrary | By Lines
4, ML Create Arca by L 38, FEIERREPHA 15. 16, 17, Hidi Apply . fELE
HERdh A 18, 19, 20, Fdli Apply Biill, FESCAHE-RERLA 14, 22, 23, Wil Apply Hifll. #&
CAHESP SR 13, 21, 24, Mgy OK el ¢ s,

¢ 14 ¥E#F Main Menu | Preprocessor | Modeling | Operate | Booleans | Add | Arcas %,
I Add Areas W, fFFRHEPHRA 1, 2, 4. Wil Apply . X EERHA S 6,
By Apply HiEll, O RHEPERA 1, 3, Wi OK S i,

{15} #4F Main Menu | Preprocessor | Numbering Ctrls | Compress Numbers fir 4, 15
Compress Mumbers ¥ {§HE, ¢ Label Item 1o be compressed F 3% 3] 34+ 26 4% Lines 267,
Wy OK St 25 F i3 i HE .

(163 &+ Utility Menu | File | Change Title 7%, {13 Change Title 3 i5HE, £ LA
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b1 A, GEOMETRIC MODEL., Hiili OK 8 26 F 3R HEHE, ANSYS DO Raninfd 13-36
I aps ) S feT AR,

{173 ¥+ Main Menu | Preprocessor | Meshing | Size Cotrls | ManualSize | Global | Size
frdr, 1M Global Element Sizes 3 i54E, #£ SIZE Element edge length S AHEFR A, 0.0025,
Mg 13-37 Aras. ot OK el G EE3 S HE .

PRI ke’ wievmrd s, e e, Lyl il |
i “armmd b

ToF Pl meim

A —

© o] e o e el e L o DA O R

B e . [ [

B 13-37 W TR TR R

(18) 3$E Utility Menu | WorkPlane | Display Working Plane #ir%, 50 TfEF.

(192 3 Udility Menu | WorkPlane | Change Active CS 1o | Working Plane dir%, #5517
Wi b F R W h T .

(20) 1%# Utility Menu | WorkPlane | Offset WP io | Keypoints fir-%, B Offset WP o
keypoints SEH, U AHERE A 100, i OK HHCHERER,

€21) R#F Uiility Menu | WorkPlane | Offset WP by Increments #74, I Offset WP 3
B, ¥F XY.YZZX Angles LAKERHEA 0. 0, 90, Hi OK el oM s,

(22 #4F Main Menu | Preprocessor | Modeling | Operate | Booleans | Divide | Areas by
WrkPlane #ir-%, I Divide Areas by W 38, A PHA 2, M OK HHLICH RS,

(23} #E$F Udlity Menu | WorkPlane | Offset WP by Increments fir$, IR Offset WP 3
B, fF XY YZZX Angles AR SHA 0, 90, 0. #dy OK A EER,

{24) ¥+ Main Menu | Preprocessor | Modeling | Operate | Booleans | Divide | Arcas by
WrkPlane fir%. 8 Divide Areas by W 8, FECAHTPEA 3, Hily OK B SR

(25) i%#F Utility Menu | WorkPlane | Offset WP to | Keypoints #r-%, N Offset WP w0
keypoints B, 7ECANERRRA 101, Wil OK Sl ocH .
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(262 ¥# Main Menu | Preprocessor | Modeling | Operate | Booleans | Divide | Areas by
WrkPlane 74, 43 Divide Areas by W 384, ZEXRFER A 4, B OK 40 E3gen,

(27) %+ Utility Menu | WorkPlane | Offset WP to | Keypoints 7%, H ¥ Offset WP to
keypoints 3E 5, FESCARNEHMAN 16, Fdi OK $&4 %3 H.

(28) 3E#% Utility Menu | WorkPlane | Offset WP by Increments 14, H B Offset WP 3£
B, 7EXY,YZZX Angles SUAMEHHIA 0, —90, 0, B OK il Ximizis,

(29) %% Main Menu | Preprocessor | Modeling | Operate | Booleans | Divide | Areas by
WrkPlane 7%, W Divide Areas by W 38, A AAERIN 5, B OK 3% H %R,

(30) #%&¥E Utility Menu | WorkPlane | Offset WP to | Keypoints #74, H I Offset WP to
keypoints 358, 7EXRMEFA 19, B OK #EE XA ZIkR.,

(31) %E#E Main Menu | Preprocessor | Modeling | Operate | Booleans | Divide | Areas by
WrkPlane fiz%, Il Divide Areas by W 38, £ X RMEPRA 6, By OK 42 Mi%L s,

(32> #%F¥ Utility Menu | WorkPlane | Offset WP to | Keypoints fiv4-, 3 Offset WP to
keypoints 3B, EXAAEFHEA 12, B OK &4 X H g,

 (33) %3 Main Menu | Preprocessor | Modeling | Operate | Booleans | Divide | Areas by

WrkPlane fir4, I Divide Areas by W 308, ZEXXANEDEA 7, i OK AR MiZEs,

(34) ##F Main Menu | Preprocessor | Meshing | Mesh | Areas | Free 4, I Mesh
Areas LB, ZEAHETIMA 1, 2, 3, B OK 4K HizsLy,

(35) B Main Menu | Preprocessor | Meshing | Mesh | Areas | Free 74, Hi3¥ Mesh
Areas R, TESCAIEFHANS, 8, i OK MedlL iz,

(36) ¥+ Main Menu | Preprocessor | Meshing | Mesh | Areas | Mapped | By Corners #y
%, HiBL Map Mesh Area by 3688, TEXAHEDSIA 4, Hidd; Apply #:4l, 76X AMEHEA 15,
16, 18, 17, HEi OK HHCHZ3ER.

(37) #%3¥ Main Menu | Preprocessor | Meshing | Mesh | Areas | Mapped | By Comers 4
4, W Map Mesh Area by 3E88, ZELAMEREA 6, BE Apply &8, FEXHIEDHA 19,
20, 9, 12, B OK HH PR3,

(38) JE#% Utility Menu | Select | Everything iy 4.

(39) #%&#% Utility Menu | WorkPlane | Display Working Plane #r-4, ¢ B8 T4 1.

(40) i%#% Utility Menu | File | Change Title fir4~, H3{ Change Title SHEHE, X AKE
F ¥ ELEMENTS IN MODEL, i OK #4713 % 3HESHE.

(41) 3£#% Utility Menu | Plot | Elements #ir4, ANSYS BR800 EFE 13-38 FrRag
PRI 25 R

(42) #%E# Utility Menu | WorkPlane | Change Active CS to | Global Cartesian e, ¥
B BEAAR R W B N H AR R,

(43)3%#¥ Utility Menu | Select | Entities 4, tH 81, Select Entities %5 AE, ZHE 13-39
THBATRE, B4 OK M XM igiE.
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ELEMENTS I WODEL | Cameel| Halp |
Bl 1338 ERSERES M 1339 5 SR iR HE
(44) I+ Main Menu | Preprocessor | Coupling/Ceqgn | Couple DOFs 14, I Define
Coupled DOFs #£ 8., # Pick All #. 1M Define Coupled DOFs #i5HE, #HE 1340 o
MR, Sy OK HEl G EiSHE.

B 1340 i M A iR

(45) I$F Utility Menu | Select | Everything fir 4.

(46) HE#F Utility Menu | Select | Entities #7<%, L Select Entities #1EH, 75 1 +F
i F|FHEPIEFE Nodes 8210, 753 2 1~ F 8 FIRHEPIEFE By Location. 7E5 3 MGG P&
Y coordinates IR, F MinMax 3CAEHEF A 007, 8 5 P ESMAPIES From Full
AR, Mdy OK FEH A iR .

(470 i%#E Main Menu | Preprocessor | Coupling/Cegn | Couple DOFs #ir4, 3 Define
Coupled DOFs # 88, M7 Pick All 58, W Define Coupled DOFs 2Ji5#E, £ NSET Set
reference number W AHEDRELA 2, & Lab  Degree-of-freedom label ¥ FHEPIFE UY &I,
il OK Hed i i 1T,

C48) iEFE Utility Menu | Select | Everything fiy% .

(49) BEFE Utility Memu | File | Save as dip%, {18 Save Datsbase 3H{EHE. 7F Save Database
to AHE P A exercise?l.db, fRFF DEEEER,. Md OK Bl H 3 15HE.

BRI KR

(1) #E$E Main Menu | Solution | Analysis Type | New Analysis fiv$. H 88 New Analysis
AEHE, AT N Sutic, Wi OK FHELCH &M IFE.

€23 i%#F Main Menu | Solution | Define Loads | Apply | Structural | Pressure | On Lines
fir-%, HiBL Apply PRES on Lines 3 M, fE AN A 3, 3] Apply PRES on Lines #H5HE,
BRE 13-4 A HMTER, i OK #HH A EHFHE.
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(3) #£# Main Menu | Solution | Define Loads | Apply | Thermal | Convection | On Lines #1
4, tHB Apply CONV on Lines 38, fE AT A 3, HIK Apply CONV on Lines 7§ i&HE,
EMIPE 1342 MR E W, R OK S8 P ERf i HE.

[Ty ——— m TP | it Pl e s e [E——— =]
- — e -
b s —
i E‘ 1 1 i i e | pr——
B il ikt Py I Dl oshom Wams T
Coprirasl SEES wtn & ardl | oF i ==
e . b ol P — D
| ey gt s
. I:l il L ko e | rm
o L P el TOAA
Sla| e o [' _J
Skl el wp—— |:
o | - cwed | ne | _
= | care || e |

B i3-41 M 4Ry 4 LS HE P 1342 BlEIn o 88 A A HE

(42 BEH Main Menu | Solution | Define Loads | Apply | Thermal | Convection | On Lines fir
<. BL Apply CONV on Lines 3%, #FXfiEdHA 4, 5. 6, 7, 8 9. 10, 11, 12, 13,
14. 15, 16, 17. 18, 20, 21. HHBE Apply CONY on Lines #HEHE, # VALl Film coefficient
CAMESHLA 30, fF VAL2I Bulk temperature SCASHE PSR A 25, M OK et 260 i atiE
HE.

(5) 3 Main Menu | Solution | Define Loads | Apply | Structural | Displacement |
Symmetry B.C. | On Lines 7<%, {13 Apply SYMM on Lines 328, £ & S8 18, 21,
17, 20, Higdi OK Bl CEiERn.

(62 I Unlity Menu | Select | Everything i 4.

(73 ZL#F Main Menu | Solution | Solve | Current LS #r4%, M3 Solve Current Load Step
WiHHE, Wi OK . ANSYS HiGheis.

(B} RMEHIS. ANSYS om0 H B Note 50, fih Close Bl 200 a5 HE,

(9 i%HF Uility Menu | File | Save as #<%, 18 Save Datsbase #1EHE, 7 Save Datahase to
LAEDPH A excrcise22.db, RFFWER, B OK S8 CH &M TR,

WAE: EERKRER

€1} J&#F Main Menu | General Postproc | Read Results | Last Set iy,

€20 J&F Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu gy,
Hi 3 Contour Nodal Solution Data #fi%#E, £$ Nodal Solution | DOF Solution | Nodal
Temperatre IR, #d7 OK . ANSYS S8 O Bl EH 5 9k, i 13-43
2

(33 B+ Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu d %,
H I Contour Nodal Solution Data 315 #2. 1% # Nodal Solution | DOF Solution | Displacement

vector sum IEM, Hil OK HHl, ANSYS ExW OB 5080 w9, me 13-44
BT .
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B 13-4 iR W IR

(4) ¥ Main Menu | General Postproc | Plot Result | Contour Plot | Nodal Solu %,
th # Contour Modal Solution Data 3 {EHE, % Nodal Solution | Stress | X-Component of stress
HIE, fdi OK Heffl, ANSYS WO RndRm e ke i S AR E, W 1345 Fr.

(5} ¥ Main Menu | General Postproc | Plot Result | Contour Plot | Nodal Solu 6%,
Hi B Contour Nodal Solution Data 315 HE, £+ Nodal Solution | Stress | Y-Component of stress
W, Wi OK B, ANSYS B0 Romdhi o S SR, i 1346 B

oAy B, TR m |
NrEE-1

BLE =1

* Maillin: 1

=

]

Do = 300

I -

MK = " T
I S L W T Mt T L

B 1345 R B e i TR R P

B 1346 RhREE DS WM

(6) i&$F Main Menu | General Postproc | Plot Result | Contour Plot | Nodal Solu &<,
4 FE Contour Nodal Solution Data #1158, #%4## Nodal Solution | Stress | Z-Component of stress
I, M OK B, ANSYS W0 8o B B h o ek M, i 1347 B,

(7) i%## Main Menu | General Postproc | Plot Result | Contour Plot | Nodal Solu fir4,
M Contour Nodal Solution Data #115#HE, 3% # Nodal Solution | Stress | von Mises stress £,
i i OK Hefll, ANSYS WO RnrSa i o aSdistE, i 13-48 .
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BH 1348 WIS iR S SR (I ER T

(8) 13 Utility Menu | PlotCirls | Style | Symmetry Expansion | User Specified Expansion &
4, WL Expansion by values ¥fiEHE, &M 13-49 3 HETEE, Wy OK Fril 5 H sy

L HE .
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(93 ZEFE Utility Menu | PlotCurls | View Settings | Viewing Direction €14, HiH. Viewing
Direction 3 {5HE, WA 13-50 3TN, Rl OK S80S0 5 4E,

(] [ ey P

i |

[ e b

T,V ke o s e I-_ _l\l-r II. J
U] R ~—n 3]
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(103 ZEHF Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Sola g4,
tHH Comour Nodal Solution Data %% i5#E, ## Nodal Solution | DOF Solution | Nodal
gr;lpem;n TR, i OK #:§l, ANSYS DWW O EwmB 13-51 T A D PO A 290

CH) B Main Menu | General Postproc | Plot Result | Contour Plot | Nodal Solu 5%,
ti 8 Contour Nodal Solution Data 3% M2, 15$ Nodal Solution | Stress | von Mises stress BEXI,
i OK $eil. ANSYS B0 S8y a6 SIS m, b 13-52 Fraw.

(123 HEFE Unility Menu | File | Exit ér$, 11 Exit from ANSYS @548, EH Quir-No
Save! WIEHEH, fdi OK #Hl, M ANSYS.
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FETLAIAME, EMNERCIZED

B 1352 SRR h R e O R

! T T8

fTITLE:, THEEMAL STRESSES IN AN AXISYMMETRICAL PIPE

! FEEEPT

ET. 1. PLANE1}
KE¥YOPT. 1. 1, 4
EEYOPRPT. 1. 3, 1

MF. EX. 1. 200E3
MP. ALPX: 1. 1.5E-5
MP., PRXY, 1. 0.3
MP. EXX. 1. 30

RECTAMG. 0.L132. 0.16, 0. 0.07
BECTAMG: D.L16s O.4: 0.025. 0.045
RECTAMG. D.38, 0.4. 0.015,. 0.055
E. 100, 0.15, 0.085

B+ LULs @.15:. O.0L13

AADDs ALL

HUMCHE: LIHE

S PHUM. LINE. |

LPLOT

LFILLT: &« 12. 0.01

LFILLT: 7 9. 0.01

LbIv, 9, 0.8

LoV, 12. 0.8

fPHUM. EF. 1

fREPFLOT

LZTAM. 12, -6

L2TAM, 9. 5

AL. 15. 16, 17

Bl 183. 1%, 20

BLe 14, 23, 23

AL: 13. 21, 24

JPHUM, AREA. 1
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ST HTEes 5 IR

/PNUM, LINE.

/PNUM, KP, O

APLOT

AADD, 1. 2. 4

AADD, 5, 6

ARDD, 1. 3

NUMCME, LINE

JTITLE, GECMETRIC MODEL
APLOT

ESIZE, 0.0025
WPSTYLE: » 5 5 » 5 » » 1
ceYs, 4

KWPAVE, 140

WPROT, 0, 0, S0

ASEW, 2
WPROT, 0,
ASBW, 3
KWPAVE,
ASEW, 4
KWEAVE.
WPROT, 0,
ASBW. 5
KWPAVE,
ASBW, 6
KWPAVE,
ASBW, 7

g0

101

ls
-50

13

12

AMESH,
APLOT
AMESH. 5. 8. 3
APLOT
AMaP, 4,
APLOT
AMAF, 6,
ALLSEL
WPSTYLE: » » + » s+ 5 + 0O
/TITLE, ELEMENTS IN MODEL
EFLOT

CSYs, 0

NSELs 8, LOC, ¥, 0

CP, 1, UY, ALL
ALLSEL

NSEL, S, LOC, ¥,
Cp, 2, UY, ALL
ALLSEL

FINISH

1. 3

15, 16, 18, 17

19, 2¢, 9, 12

0.07

/BOLU

ANTYPE, STATIC
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/ PNUM,
LPLCT
SFL,*E’H FRES: 10E6

SFL, 3, CONV, 110, , 200

LINE, 1

LSEL, S+ » » 4, 18
LSEL, A, , » 20, 21
SFL. ALL, CONV, 30, , 25
LSEL, 8- » » 17, 20, 3
DL, ALL, , SYMM

LSEL, S, » » 18, 21, 3
DL, ALL, , SYMM
ALLSEL

OUTPR, BASI{, ALL
SOLVE

FINISH

/POST1

SET, LAST

PLNSOL, TEMP

PLNSOL, . SUM
PLNSOL, 5, X

PLNSOL, S5, Y

PLNSOL, 8, 2Z

PLNSOL, 5. EQV
/EXPAND, S, AXTS, , , 10
/VIEW, 1, 1, 1, 1
/REPLOT

PLNSOL, TEMP

PLNSOL, S, EQV
FINISH

/EXIT, ALL
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133 HHERESH
E eSS | SEE B Hlﬂ-i;l?i:li ShR
Gpa i T Wilm = T)
Ey Ex ¥ ¥ ] o K K
1.0E11 2.0E11 0.25 0.3 1_SE-5 2.5B-5 65 30
13-3-2 9 M 4%

AL S0P G, RS TR O e ) SRR TR R R e S R ) I, SRR
e L S P T e LT RERY, RN PLANEL? 30— i 0 Tk T e,

13-3-3 X8 ¥l

F—%: BUTHEXHARI RS

€13 IEFF Utility Menu | File | Change Jobname @, 13 Change Jobname #F i5H8E, &
[/FILNAM] Enter new jobname 3 AcHE b & A T fE 3 #8-4% EXERCISE3, ¥ OK #i5HA
AT L HE .

(23 ZZFF Utility Menu | File | Change Title fir<>, 8L Change Tithe 34 i5HE, 75 & #c#E
P4 A THERMAL EXPANSION BETWEEN TWO INFINITE FLAT, §ifi OK 80 2 0 %04 35
HE .

W% EMBTHER

(13 ##¥ Main Menu | Preprocessor | Element Type | Add/EdivDelete fir<, 8 Element
Types 3 iGHE.

(2) Wiy Add 455, ¥ Library of Element Types #HEHE. ¥ Library of Element Types
1T - F) FHE D 53 B i+ Coupled Field . Vector Quad 3 #£17, 7 Element type reference number
SARESREA 1, P 13-54 BTAR, Wi OK S o6 St 5.

€3} Hidi Element Types 31 {&HE L) Options $#81, 3 PLANE13 element type oplions
AIEHE, ¥F Element degrees of freedom K1 F#i #Il #4200 i $8 UX UY TEMPAZ i& 0. 14
IETRA AN, 0 13-55 B, Wi OK Sl 200 s i HE .

Ly o Dl [ g s e Pl 1| Temaw rod vl B |
Pt st oF ot T Ermras o
s o [eiem =]
JEE L TR Y = e 3 m_
s rl Ve e s, mataar a1 F.-THJ
- _ | e | - [l e e .
= | | |
B 13-54  EFE R TR THE B 13-55 PLANEIS #iac B{ W 0 i &

(4} ki Element Types #f G b () Close Bl 2 M%) iF B2
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W= EXHHEMESE

€1 34§ Main Menu | Preprocessor | Material Props | Material Models dr4-, 13 Define
Material Model Behavior 3HEHE .

(2) 7 Material Models Available #!|32#E # it 2 id7 Thermal. Conduetivity, Isotropic i
T, HiPE Conductivity for Material Number 1 31 i5#8, #F3rdlE-Pd  FHER 65, fidi 0K

(3) 7£ Material Models Availabley )3 HE o #f ¥ W7 Structral, Linear, Elastic. Isotropic
T, HW Linear Isotropic Material Properties for Material Number 1 3#43%HE, #F EX 3 40HE
WAGREEHRE 1.0E1L, ¥ PRXY CARES S ABELE 025, $idi OK o %0 iFHE.

(4) L Material Models Availabley 7| HEeP i 207 Structral, Thermal expansion . Secant
Coefficient. Isotropic # T, 1M Thermal Expansion Secant Coefficient for Material Number 1
HHEHE, € ALPX XARED AL RN EY 1.5E-5, fdi OK S8l G s isiE.

{5) ¥E Define Material Model Behavior & 15 HE b 25 4% Material | New Model dir<+, Hi
Define Material 1D 3HEH#E, §F Define Material ID 30 AHESA 2, i OK $8 5 M0 iE
HE.

(6) {f Material Models Available )3 HEch % T ili Thermal. Conductivity. Isotropic i
T, M Conductivity for Material Number 2 58, £ rafESTHRAFHERN 30, B OK
Bl G AR S

(7) {E Material Models Availabley 1| J2HE o # 2% 2 i Structral. Linear. Elastic. Isotropic
HET, B Linear Isotropic Material Properties for Material Number 2 35, € EX AR
i A ORPEELEL 2.0E11, ¥ PRXY A RS AGHEL 03, 8 OK H# X% HiEniEHE.

{ 8 )7E Material Models Availubley 7| 32 HE 5 6% 8 0 Structral . Thermal expansion . Secant
Coefficient. Isotropic i£M, B Thermal Expansion Secant Coefficient for Material Number 2
MEHE, E ALPX SCAHEPH A SR0E M R & 2.5E-5, fudy OK Bl 5 S0 iFHe .

(9} i Define Material Model Behavior 3 iGHE P4 4% Material | Exit dr%. XMHiEHE
fE.

M. G NMER ., 55k

(1) &+ Main Menu | Preprocessor | Modeling | Create | Areas | Rectangle | By
Dimensions 1%, (M Create Rectangle by Dimensions #H&HE, #F X1,.X2  X-coondinates 34
HEEP A 0. 0. ¥ YLY2  Y-coordinates 30 3HE B oA 0. 0.02, i 13-56 Fi,
ki Apply H&Hl, ¥E X1.X2  X-coordinates 3CACHE b 4 S0l A 0.1.0.3, ZE Y1,Y2  Y-coordinates
AN O, 0.02, B OK Bl G iERiEH .

L i F 1 |
T S 3 F= |
= | | N - |

B 13-56 ol i i B e
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sy BrEoR 5 b

(2) #4F Main Menu | Preprocessor | Meshing | Size Cnirls | ManualSize | Global | Size
fi4, I Global Element Sizes 31iEHE, #F SIZE  Element edge length 3 AHEF 4 A 0.02,
P 13-57 Argt,. Wiy OK $edd S HE & ih .

Wikt wivmemt 9 "I

FOSTT ] ckay peesd ey ] e ey sl
 “armenl

Wit e
—

- R S e g

« bl s g g fpragh, SEOE o ) oy perw

= | e | |

B 1357 o RSF R RS

(3} ¥4 Main Menu | Preprocessor | Meshing | Mesh Attributes | Default Auribs #1%,
H Meshing Avributes 3 iGHE, 26 13-58 A TR, o OK Hed > H 0 5 HE.

(4) i+ Main Menu | Preprocessor | Meshing | Mesh | Areas | Free dir<, HB Mesh
Areas FEHL, FEOCAHEP SR 1, BT OK $EH 6

(52 BFH Main Menu | Preprocessor | Meshing | Mesh Anributes | Default Attribs -2,
Hi B Meshing Antributes 35 i5HE, ¢F [MAT]  Materail number T4 Wl @ P 2, Kk
T REA B . Wy OK el 260 iR iHHE .

(6 ¥ Main Menu | Preprocessor | Meshing | Mesh | Areas | Free &%, HI Mesh
Areas JEH, FEICARHESHRA 2. i OK fRHLCAEER.

€73 ILFE Main Menu | Preprocessor | Numbering Ctrls | Merge ltems dr%, 1 Merge
Coincident or Equivalently Defined Itemns 3 158E, 8 MM 13-50 M ICIEITE W, Sdi OK 1
5o U0 1 HE.
Dmnsting sttt 5 O Reres Coincidest i Semieniomibr Oetoend Do 7]

T mal e b ey [ el Hage Cmredie o o S [eire EE
] O i ik I_.T_l :’:::‘""“""" S
Pall el v [T = B : ]
] Eaa s e [ pre—r— i i I:|
A Dt ooceciess [ v = e L
IR achor F--h'—l = 1 P —
TATITH nkaom v B | g =
= | o | | et |
~= | e | ..
PE 1258 o e A P 13-59 3 dont i

(B) KFF Main Menu | Preprocessor | Numbering Cirls | Compress Numbers 74, T
Compress Mumbers 3 15HE. 7 Label Item 1o be compressed T4 @ HEcpiEEe Al 200, 4
oy OK EEl 3 F s3] {5 HE.

(9] i FE Utility Menu | File | Change Title &%, 3 Change Title #iEHE, &3 4ckE
i A\ ELEMENT IN MODEL, .1 OK &8 S H iS5 4.
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(103 EH Utility Menu | Plot | Elements fir%, ANSYS D580 Ror M s a2,
P 13-60 7.

(11} %+ Utility Menu | File | Save as dp4, 180 Save Duabase 3i5HE, 7F Save Database
to JLAHEP S A exercisedldb, fR7F FiEMELE, S OK Bl X E s iEH .
EhF: mEER

(1) iE#F Main Menu | Solution | Analysis Type | New Analysis fir<-. HiH New Analysis
RHEHE, EFR S HTRER Y Stadic, #dy OK Hed 6 T,

(2) EH Main Menu | Solution | Analysis Type | Sol'n Controls <, H8 Solution
Controls 3 i&HE, 2 13-61 HHBTER, Hdr OK S0 i T .
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[ [ T R lu]\_

il Sl R i L L
T - | i vt
e B

i r.-.ﬂ
FEseEnaERENSREE! —

| et e g =

| ek o' il

| e i— Fm'_.,_-'i-

i ks - oy

| —

ELEMIENT IN WODEL _ o | e | e |
B2 13-60 PR A i LR B 13-61 ROV H S0k A i T i W R T HE

(3) B4 Utility Menu | PlotCirls | Numbering @, 115 Plot Numbering Controls % i
HE, iLFE LINE Line numbers 10, #ICHEN Off T4 On, HEHIHEFAIBILEHE,
B OK He i e ) et 1T HE,

(4) 3EFE Udlity Menu | Plot | Lines fir$. SR8,

(53 B4+ Unlity Menu | Select | Entities 1%, H 3 Select Entities #i5H, #1494 F

R F|FEP LS Lines 0, &8 2 T FRAIZEDREHF By Num/Pick 110, ¥ 3 %00
#lrpikh From Full s, W 13-62 frm, $d OK #8, H B Select Lines 3§, #F
LAENEPRE M 4, 6, M OK S M E3Eg,

B 13-62 ki g
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(6) ## Uity Menu | Select | Entities #ir-%. {l1B Sclect Entities ¥ 358, &% 11F
F PR HE P EHE Nodes 3£, 75 2 P F R FIFHEPIER Attached 1o ETH, W 3 KR
i Linesall L ikde, 8 4 XA &4 From Full R4, W 13-63 FiR, @
i OK izl *cH =0 i HE.

(7) % Main Menu | Solution | Define Loads | Apply | Structural | Displacement | On
Nodes fir4, HHL Apply UROT on N 34, #ifi Pick All #41. 3 Apply U.ROT on Nodes
MiEHE, BEE 13-64 M RATER, il OK SH A E EE.

7 lrean, sl
" Arman, lwisika
7 Wi, @l

Cx arior
e — [ ——— p——

:.'-r Fuwn Fidl E b e
|7 Peied -
' Biwe Select I

7 L = ————
ﬁ el i TR —— :l

K | ippiy |
et | g | = | s | wael | e |
omcnd | _elp | 3

M 13-63 EHTHEIHEH M oi3-64 ST IR ARR AT HE

(83 ZLH Main Menu | Solution | Define Loads | Setting | Reference Temp #v<, (81
Apply UROT on N =28, fidy Pick All #41. HH Reference Temperature 3 i5#E, #£ [ TREF]
Reference temperature S ACHE g A, 20, M 13-65 BYor. Sl OK Eid 26 i T .

(9) K4 Main Menu | Solution | Define Loads | Apply | Structural | Temperature |
Uniform Temp ag-%. tHH Uniform Temperature #i&#, & [TUNIF]  Uniform lemperature
NCACHESPRNA BOO. PH 13-66 AT, i OK P65 M &5 iR,

.8

M 13-65 W& N0 iR e B 13-66 i B 2 L e ) i R
C10) E#F Utility Menu | Select | Everything fir % .

(11 ELFE Main Menu | Solution | Solve | Curent LS #ir4, 5 Solve Current Load Step &
ISHE, My OK 9. ANSYS FRaRRs it o,
(120 RESEG, ANSYS B8 0 H B Note $5HE. 9017 Close Bl 26 [ EaiEE,
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(13} #5#¥ Udility Menu | File | Save as dir4, 13 Save Database #HEHE, & Save Database
o AR exercised2 db, EIFERMEER, R OK Bl 20 M50 i5HE,

M. ERERKMER

(13 3£+ Main Menu | General Postproc | Read Results | Last Set dir4.

(2) &+ Main Menu | General Postproc | Plot Result | Contour Plot | Nodal Solu 4,
i3, Contour Nodal Solution Data X i&#E. 2+ Nodal Solution | Stress | Y-Component of stress
W, i OK Hi#l, ANSYS WO S5 Y FRM bt WiSeeeE, w1367 Ffix.

(3} H4F Main Menu | General Postproc | Plot Result | Contour Plot | Nodal Solu <,
HﬂﬂﬁmMmNmMSﬂMmﬂhm#HﬂEJ&ﬁHmﬂSﬂmmnlmuulwmﬂhﬁmmmﬁﬁ.
Wil OK fiill, ANSYS W0 SRS ns i A LR i, ¥ 13-68 .
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WIEsE 1. e IR

il

B 13-67 Y 7l R o e (R AR R

By L P ﬁﬂ
b ol

=1

o w1

ol m bt

W 0

L1 L) ]

FiEE- 16 & [l 1 L L]  tirmen I il
B 13-68 S W ek

(4) IEFE Utility Menu | File | Exit %, I Exit from ANSYS 9358, %9 Quit-No
Save! MitHl, Fd OK #8. 254 ANSYS.

iR

fFILMAME. EXERCISE3

{TITLE: THERHAL EXPANSION BETWEEM TWO

{PREFT

ET, 1. FLANEL]
EEYOFT, 1. 1. 4
HF: ALFX: 1+ 1.5E-5

HF» le G-25
1.0Ell

BS

HF.
MP.
MF.
MP.
MP.
ME.

FRXY.
EX: 1.
EXX. 1,
ALPX.
PEXY.

-

KX, &,

0

2. 2.5E-5
2. 0.3
EX. 2. 2.0Ell

| £ THLHE
IMFINITE FLAT

| £ Tidel

| iAW EE

-4 E.5.1 X F3

I Ak 1 Sk N
1 Eracit# 1 il
DA T
P AL SRER
[ Aot 2 SRR & B
P A b 2 ahdeat
LS e E
Uodlracttdt 2 ifie

RECTMG, 0, 0.1, 0. 0.02
RECTMG. 0.1, .3 0. 0.02
ESIZE. 0.02
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MAT, 1
AMESH.
MAT, 2
AMESH,
NUMMRG.
NUMCMP
/TITLE,
EPLOT
FINISH

/80LU
ANTYPE,
AUTOTS,
/ FNUM,
LFLOT
LSEL., 8
NSLL. &
D. ALL,
TREF, 2
BFUNIF,
ALLSEL
SOLVE
FINISH

/POSTL

5ET, LAST

PLNSOL,
PLNSOL,
PLNSOL,
FINIGH
/EXIT,

B P8R 5 b

1 !

2

ALL !
ALL !
ELEMENT IN MODEL

STATIC
ON
LINE, 1

s 4,
s 1

ux

V]

TEMP,

6, 2

800

B, X

8, Y
S, EQV

P L

ALL 1

| WA AR

& HAT R

AR A FHA A
TR

BEEA

HAKBE

EEl e m S AR F F
IrF ashErE K
LR

BERER

MR

HEBRE LA T A
FALTAS £ %
RASHEBRE

AvE A8 AT

ES L

HAEESR

RS RS R

82¥ X F eI B R S E
ot v T B A % F{ERE
et B BORL 7 45 F AR )

i aNsYS

13-4 F8 4— LR B G2 EBRY K4

13-4-1

] AL 3 ik

PR BRI BUR IR, BB NE, TR 1X1x02, MmN
M 13-69 B, FARYBRERAE S 800C, WERKE TFSH#TAH, BESSEE N

30°C, XMWMAREA 10 WA m’ » C). K 10 HEEFR AN SBHERGEN DSBS E (Fhls
¥IFE 134),

0.4 i

0.4

b 4
3

5.[_

1

B 13-69 FHMEHEHRER
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#1344 HEHEEBN

B | R | BIEEE | TR | SARN | Sk tbiAE 'H | A%
T Gpa Gpa | Gpa |WA{m-T)| RMT" | JMkg-T) | kgm’ 2
30 206 1.40 20.6
200 | 192 1.33 19.8

| 400 | 175 1.15 18.3 66.6 L.OGE-5 | 460 7800 0.3
600 | 153 0.92 15.6
800 | 125 0.68 11.2
30 103 0.9 10.3
200 | 99 0.85 0.98

400 |50 0.75 0.89 383 175B-5 | 3%0 8900 0.3
600 |79 0.62 0.75
800 | 58 0.45 0.52
30 | 118 1.04 1.18
200 | 109 1.01 1.02

% (400 |93 0.91 0.86 46.5 587E-6 | 450 7000 0.3
600 | 75 0.76 0.69
800 | 52 0.56 0.51

13-4-2 MM o

R R T AR D AR, RS R S LTI, RN SOLIDS #— &l e
B SOHEAT KA -

13-4-3 KM SR

¥—%: BT (EXHaMmI{Eire
(1) 3% ¥k Utility Menu | File | Change Jobname #r4, I Change Jobname X 15HE, ©E
[/FILNAM] Enter new jobname 3UAAE 4 A T 4% EXERCISE4, #iihy OK ¥4XH
EITHHE .

(2) #%4F Utility Menu | File | Change Title ¥4, 3 Change Title ¥i5HE, 7EICAAE
% A THERMAL STRESSES IN SECTIONS INCLUDING WELDING SEAM, i OK #41
K EFTIHHE

(1) 4% Main Menu | Preprocessor | Element Type | Add/Edit/Delete #8-4, HH] Element
Types X iGHE

(2) B Add ¥4, 3 Library of Element Types X {54E, #E Library of Element Types
[T A FIFRHE o 43 113 Coupled Field. Vector Quad13 %W, 7€ Element type referenice number
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o IR L P b

wAHERRA 1, W 13-70 Ber,. R OK Bl oGS HEHE .

(3} H.ili Element Types 3 i5HE F#% Options $&¥. 13 PLANEI3 element type options
FIGEHE, {E Element degrees of freedom K1 FEFIFEHEPIZE UX UY TEMPAZ 00, 4
ARG, P 13-71 B, Sdy OK Sl 36 s iGHE.

s ad i s @
Ze—

i R = S

T oy s rymme sabras 10 mum ?

- | e | n—l! g | Foira st et~ W5 T ‘—;l
o | i | - |

B 1370 e omeni o) SR BE 13-71  PLANEI %G M6 i3 | oH 5 HE

(4) Hids Element Types 3 iS4 Eif) Add Hi¥l, B Library of Element Types 3 i%HE,
{£ Library of Element Types #1751 42 b 4+ Ji%## Coupled Field. Scalar Bricks i#£1%, #&
Element type reference number AR A 2, Wdi OK HeHl M #0315 4E,

(5) Hdi Element Types 85 1G#E L) Close #8., %@#ETHIE.

H= EXHRERES N

€12 i%+## Main Menu | Preprocessor | Material Props | Material Models @4, 43 Define
Material Model Behavior 4 % HE .,

(23 ¥£ Material Models Available ¥ 342} {# X% 7 Thermal. Conductivity. Isptropic 3
Hi, AL Conductivity for Material Number 1 #iE#HE, EXAHESSAFHEN 666, i
OK Bt 26 M isa S 4.

(334 Material Models Availabley %)) 32 HE f AL Structral . Thermal expansion. Secant
Coeflicient. Isotropic K78, HIE Thermal Expansion Secant Coefficient for Material Number |
AURRE, TE ALPX JCAHE i A SR BEME R B 1.06E-5, Wi OK Sl i o F N

€4)4E Material Models Availabley ¥ 22HE i § 2200 ili Structral . Density 2478, 45 Density
for Material Number | 3{&#E, ¢ DENS SCAHEH A 7800, M OK #8120 H s
HE. .

(53 {F Material Models Availabley ¥32 HE b 4% ¥ W 7 Structral . Thermal. Specific Heat
&M, B Specific Heat for Number | #Hi5#E, 7 C JCACHE A g A EE R 460, Bt OK #kp 2
F iR A

(6 {£ Material Models Availabley ¥1) 3 HE<h % 2 % i Structral. Linear. Elastic. Isotropic
BT, tH3L Linear Isotropic Properties for Material Number | #HE#, 8 Add Temperature §&
40, S 13-72 HIGEITER, i OK fd 3/ iE s i,

(73 ¥ Material Models Availabley ¥ 8= 4 W il7 Structral. Nonlinear. Inelastic. Rate
Independent. Kinematic Hardening Plasticity. Mises Plasticity. Bilinear 00, B! Bilinear
Kinematic Hardening for Material Number | #1i5#8, " Add Temperature $5 4 o, BHEH
13-73 M MR IT HE W, il OK 80 26 ) i 154 .
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B 13-72 S A 6 R R R L ) R HE FE 1373 SR A o VR R )0 I o R

(8) ¥E Define Material Model Behavior #5153 Material | New Model fir4-, I Define
Material ID $4EHE, 7E Define Material ID ZCARESA 2, Ml OK $EEl X FiERTIEHE.

(9} #£ Material Models Available #1132 HE o #f 20 5 Thermal. Conductivity, Isotropic i
T, M Conductivity for Material Number 2 3T iSHE, £ HE b A SR ES 383, 8. 0K
Fl 8 % iR R i HE

(103 £ Material Models Availabley ¥ #HE |1 {2 Tdi Structral. Thermal expansion. Secant
Coefficient. Isotropic 20, 13 Thermal Expansion Secant Coefficient for Material Number 2
MIGHE, & ALPX CAHEPRASERRE 1L.75E-5, Rl OK i i iFHE .

(11 7£ Material Models Availabley F3EHE #CE AT Stroctral. Density 78, HH Density
for Material Number 2 #HEHE. £ DENS JCHEP 8 A8 B 8900, Hidi OK #0856 HERHEHE .

(12} ¥E Material Models Availabley |3 HE b XA if7 Swructral. Thermal. Specific Heat
EEML, B Specific Heat for Material Number 2 3 ifHE. # C JrAHE G A Heodh 390, #dy
OK 60 2 M i 0 15 4.

(13) ¥ Material Models Availabley ¥I#HE b f B R ils Structral. Linear. Elastic. Isotropic
HT0, H{BL Linear Isotropic Properties for Material Number 2 31i&HE, iy Add Temperature §&
B4k, BB 4TSN, R OK 8 XA EeEiE.

(143 ¥E Material Models Availabley FJFEHEA & 2 W ili Structral, Nonlinear. Inelastic.
Rate Independent. Kinematic Hardening Plasticity . Mises Plasticity . Bilinear 7%, 8 Bilinear
Kinematic Hardening for Material Number 2 3iFHE, #i Add Temperature #5261 4 2, S:MpE
13-75 A TR R, fdi OK ol % H i iFHE.

2
B

P —— e ey s m He e e
7 L] ™ " [T | B T s |
Bl |
. FT." & e 5 "! n . 'u - i > et
P S it | T 7] =r | 0]
Vg e i | T3] e e | =33
- . _=i . e —
m | o | e | o | e | |
B 13-T4  SRACEE B0 R R He R A HE PH 1375 S HR 00 B B AR AE L AR o L

(153 1f Define Material Model Behavior 3 i5HE i FE Material | New Model dir-$. HI32
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Define Material ID FHiEHE, 7F Define Material ID 32 AHEDHRA 3, Wiy OK Bl 2CH 23] 5.

{16) TF Material Models Available 3% e & 50 Thermal . Conductivity. Isotropic
LT, M Conductivity for Material Number 3 215 HE, fEXCAHETHAFHRM 465, B
OK % % [ iF .

{17 £ Mawerial Models Availabley ¥ 3HE 20001 Structral . Thermal expansion. Secant
Coefficient. Isotropic #£Ml, 1B Thermal Expansion Secant Coefficient for Material Number 3
MHEHE, & ALPX 3CACHE b4 A\ R BEH Rl S.87E-6, My OK Hedl 3 H N ihHE .

( 18) ¥F Material Models Availabley 1| 8 b A Structral . Density 1578, A Density
for Material Number 3 2§15, £ DENS JSCAHES 4 A 8 8 7000, fidi OK #Hll HEERTHEHE.

(19) £ Material Models Availabley ¥ ##HE 0 fE 15 Ay Structral. Thermal. Specific Heat
ETH, MR Specific Heat for Materinl Number 3 358, #F C 0 AEE A HA% 450, My
OK 5 & i HE.

(20) ¥F Material Models Availabley ¥i| 242 1 4% 3% D7 Structral . Linear. Elastic.. Isotropic
iETH, I Linear lsotropic Properties for Material Number 3 358, #idi Add Temperature f&
Hl 4, BME 1376 HHETERE, B OK Rl XM &S,

(212 ¥F Material Models Availabley ¥ #2HEtp i A i Structral. Monlinear. Inelastic-
Rate Independent. Kinematic Hardening Plasticity . Mises Plasticity . Bilinear #£70, 9 Bilinear
Kinematic Hardening for Material Number 3 3/ iFHE. #d7 Add Temperatore 124 4 2, 25EE
13-77 A ICRE TR, Hd OK fel % FiEriEiE.

e 1 - s
n b ] m ] P e B Taiarn [
e I e "=
L e e e e e e
g | T Ty T Jewin 2y
o Lomgrrenre e ey | i e prirn| || T
= | e |__n=_] = | cew | e |

B 13-76  HA BR 09N PR MR e L R S HE B 13-T7 AR A N 0 £ L

(22) ¥£ Define Material Model Behavior T3 if #2888 Material | Exit fir %, S iS00 ST,
HmEF: fRLAEE. 9 Mk

(1} i&#F Main Menu | Preprocessor | Modeling | Create | Keypoints | In Active CS 4,
tH I Create Keypoints in Active Coordinate System THEHE, & NPT Keypoint number 73 & #E 5
A KE Y 1. F X,Y.Z Location in active CS 32 AHE P oA S8 S 49445 0. 0. 0, 1
A 13-78 B .

S

E X |

L o | - |

FE13-TR ()3l kS A i
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(2) B Apply B8l HEHEA LT X8 ARS8
2 (05, 0, 0); 3401, 0. 0) 4 (D, 02, 0
5 (04, 0.2, 0): 6 (06, 0.2, 0 TOL, 0.2, O

B AR R T A SR Apply S48,

{3344 Main Menu | Preprocessor | Modeling | Create | Areas | Arbitrary | Through KPs
gird, W Create Area thru 3R, FEICAHPRRA 1, 2, 5. 4. B4 apply B8l &0 &HE
PRA2, 3. T, 6, iy OK HedH PR iR,

(4) B #F Utility Menu | WorkPlane | Change Active CS to | Global Cylindrical fir4¢, 32
ARSI bR R

(5) I Main Menu | Preprocessor | Modeling | Create | Lines | Lines | In Active Coord
w4, HIL Lines in Active 38, FECHRMEDRA 6, 5. ¥y OK $elll 3 Misda.

(6) IEFE Utility Menu | PlotCirls | Numbering #r%, 3 Plot Numbering Controls 311
Hf, BE# LINE Line numbers ! AREA Area numbers 7, {EIC{REM Off T4 On, Ha
IR AR, R OK R H A E .

(7) ZEHE Main Menu | Preprocessor | Modeling | Create | Areas | Arbitrary | By Lines i
4, M Create Areaby L 3280, fECAHEPHA 2, B, 9. fdi OK HfHEH M.

(&) IEFE Uility Menu | Plot | Areas v, ANSYS BW 087074 6 i F il JL (748
¥, fmm 13-79 Brm.

(9) 1%+ Main Menu | Preprocessor | Meshing | Size Cntrls | ManuaSize | Global | Size
fiir 4. WHL Global Element Sizes 3 i5H#E, #F SIZE Element edge length S ACHT g A, 0,05,
il OK 5§ 5 B s b HE.

(107 FE¥F Main Menu | Preprocessor | Meshing | Mesh | Areas | Mapped | 3 or 4 sided
S, HBL Mesh Areas BEM, FAERRA 1, 2, 3. i OK HEEH IS8,

(113 #FE Utility Menu | Plot | Elements &%, ANSYS B0 272462,
B 13-80 W7,

amas AN — AN
Fr T

THE Feadd. STHESSE S 1 SE TS e I WL O e

= 1

P 13-79 SRR LR R B 13-80  FERe kSR LR
(123 i&+# Main Menu | Preprocessor | Meshing | Size Cnirls | ManuaSize | Global | Size
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Rrbr BRSSP b

%, 1B Global Element Sizes 31 i5HE. 7F NDIV  No. of element divisions 3C A HEDE A 10,
iy OK HH CH s i,

(13} 3%+ Main Menu | Preprocessor | Modeling | Operate | Extrude | Elem Ext Opts
%, WL Element Extrusion Options #i&§H, (€ [TYPE] Element type number F i Fi| JE 4
ik 2 SOLIDS, fFf [MAT] Change default MAT FHR¥F|REDEE 1. KEEmEmg
IR, P 13-81 Brar. iy Close el X HEHHEHL.

(14) E#HF Main Menu | Preprocessor | Modeling | Operate | Extrude | Areas | Along
MNormal d7-%. B Extrude Area by 38, FE &A1, i 13-82 B, Wi OK #
. 3K Extrude Area along Normal #H&HE, ¥F NAREA  Area to be extruded 34548 A 1,
{£ DIST Length of extrusion SRS A 1. fd OK #H X%H & FHE,

T Brtants e ... |
HuITET] Pl d o ey
Troee ot i et [T o= = Phsncoiial Frg
=y v, F-T-_rl B Sinale. ™ Err
sl e el il b ||_ =l :_--\-l' P fonele
LS Fewl e o ey m =
B | T rerad f e 5 Comm = 3
ETT1 Fierwrs semrirdn 501 fceea 3 Basless = L
VY Thman P FTEL B | “_‘-:: L
Fire bt e o
T — :‘I E Reiwm of Inass
W g ﬁ T Bin, R, I
A R S S I -
|J—
=1 s |
Bagar T
= | Camal | - | Piode BLL Haly
B 13-81 oRTE S E A M 1382 ik s S

(153 ZLFF Main Menu | Preprocessor | Modeling | Operate | Extrude | Elem Ext Opts
%, B Element Extrusion Options #§i5HE, € [MAT] Change default MAT F 25| §Hich
HH 3 R el SRy, fid Close Bl 36 HiEHEHE .

(16) K+ Main Menu | Preprocessor | Modeling | Operate | Extrude | Areas | Along
Normal 74, 5 Extrude Area by 39, 76 CAHESHA 2, Bili OK #8, I Extrude Area
along Normal ¥ J5HE, {£ NAREA  Area to be extruded ZAHE P4 A 2, 7 DIST Length of
extrusion JCAHE R A 1. i OK 88 3EH SR EHE.

(17} &+ Main Menu | Preprocessor | Modeling | Operate | Extrude | Elem Ext Opts iy
%+ B Element Extrusion Options #&HE, ¥ [MAT]  Change default MAT F § 53 01 s
2, HAEOUE A ERE, il Close #8136 0 iF HE.

(18} #L# Main Menu | Preprocessor | Modeling | Operate | Extrude | Areas | Along
Normal 674, H B Extrude Area by SU9, 7F 2 #cHEP 4 A 3, #idi OK £541, ) Extrude Area
along Normal 152, £ NAREA Area to be extruded LAHEPHA 3, 7 DIST Length of
extrusion I AHEPHE A1, By OK H8 6 iSRS HE .

B AR TR oy 5 i i sk 8 A,
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(190 i+ Utility Menuo | PlotCtrls | View Settings | Viewing Direction #-%, B Viewing
Direction ¥ i§HE. £ XV.YV.ZV Coords of view point LA PR 1. 1. 1. i 1383
B, iy OK Hedl X H T S

[P ] [l S S
Wl e nas T |
LB W dirwrf
P s o e g |. ”__ ".
frecr] o e ol — -
LTS, 5 B e < e [ =]

x| ais | ceeel | v |

P 13-83 PP S e A A

C20) X+ Utility Menu | Plot | Elements #iv%. ANSYS B0 Drmmnied 5 mey 8.,
i B 13-84 A7

I-Il.iﬂ'-'i 'm

L

PR 13-84 i hi i o o o L R

(21} 4 Main Menu | Preprocessor | Meshing | Clear | Arcas ir4, B Clear Areas
R, FEICARRPRERA 1, 2, 3, iy OK Hffl s,

{22) #&#¥ Main Menu | Preprocessor | Numbering Cirls | Merge Items #ir$. {3 Merge
Coincident or Equivalently Defined ltems #fi5#E. 1F Label Iiem io be Merge F 37| ##E-pbik
AN BRTH, Wiy OK 880G EaHE e,

(23} i%# Main Menu | Preprocessor | Numbering Cirls | Compress Numbers &4, il
Compress Numbers 3 i§HE, #F Label Item to be compressed T & ¥ & HEhik £ AN ®1m, w
P 13-85 Mo, il OK $H 5 A iEHE.

(24) i&#F Utility Menu | Select | Everything fir 4.

(257 B4 Utility Menu | File | Save as fir-<%. U Save Database 3i5HE, #F Save Database
o LARHESH A exercisedL.db, 7 FiREREDR, 05 OK HHl X H &0 5 HE.
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TR Mg o CO e :l
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o kg ol e
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PRI Bl e 1 Fuade

M 13-85 S IFucER i

EFREF: mEkR

(1) EE4F Main Menu | Solution | Analysis Type | New Analysis d@r%, U8 New Analysis
BHARHE, TEFE S Hr 3R Transient, Hlidi OK $6#, IR Transient Analysis #HEHE, FH K
B, fid OK Sl o R b e

(2) i%# Main Menu | Solution | Load Step Opis | Time/Frenquenc | Time Integration |
Amplitude Decay @4 . HiI Time Integration Controls 3 55 HE. 2P 13-86 & KT SR,
il OK F#l c M T i,

[remmerls ro i el O o 89

i e ey =

TR P TR =K

o el T e

Fm mmew CCFL r o

[T Trgrmarn frrmgy ar Ppmansy

R

A ey | T EI

LRl ]

g i ]

DA e i o [_ |

Tin foesrs o DL | __]
= v | |

B 13-86 B[] PR 4 P R 5 HE

(3) PE## Main Menu | Solution | Analysis Type | Sol'n Controls €r<, HH Solution
Controls 5L, K Basic LW F, 8HE 13-87 M ICEIT R, % Transien: 2000, &
FEFE 13-88 R HOET L, Mdi OK Sl B IS HE.

(4) Z#H Main Menu | Solution | Define Loads | Apply | Structural | Temperature |
Uniform Temp &%, B Uniform Temperature 3i5#E, ¢ [ TUNIF]
SCAHE RS A, BDD. Ay OK Hi 26 3T .

(5} IE# Utility Menu | Select | Entities #ir<r, i3 Select Entities #HEHE, &¥ 14T
PP FEHET IR Areas M, £F 2 T TRAREDZE By Num/Pick X8, 53 %0
P Y Unselect UK. Hidy OK Hi#fl, B Unsclect areas 8., 7E T EESRHA 6.
13, Rl OK Bl c s,

(6) ZEHE Utility Menu | Select | Entities dir<%, [ Select Entities 350, #EH 1 4 F
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(7) ik#F Main Menu | Solution | Define Loads | Apply | Thermal | Convection | On
Nodes %, tHH Apply CONV on nodes 38, ¥ Pick All #:4, (HB Apply CONV on nodes
HIHEE, #F VALI Film coefficient 2L AEhSR A 110, £ VAL2l Bulk temperature & 4}t
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A iEHE, Wy OK Fitll, ANSYS FFefiRaeit 3.

C10) RMEHE, ANSYS BRE D H B Note $74HE, Hidi Close Hfll 36 H 0 54T .

C11% BFE Uiility Menu | File | Save as &%, 3] Save Database 3154, 7F Save Database
to LCAHEH A exercised2.db, RIFEMENR, Ml OK fi 6 H AT HE.
Wt EERBER

(17 ZE+F Main Menu | General Postproc | Read Results | Last Set #fir-%.,

(23 i&#F Main Menu | General Posiproc | Plot Results | Contour Plot | Nodal Solu i<,
H 3 Contour Nodal Solution Data #1i5HE, B3 Nodal Solution | DOF Solution | Nodal
Temperature, M7 OK f41, ANSYS om0 Eanim B 13-00 B 00 5 4 4 Sk .
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IR, Ml OK Bitfl. ANSYS W O Roafem i hh o Wi, i 13.04 By,
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(7) iE## Main Menu | General Postproc | Plot Result | Contour Plot | Nodal Solu 4,
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I, il OK &&Hl. ANSYS 80 8w R i S i i 6 W ek . B 13-96 frw.

(9} ## Main Menu | General Postproc | Plot Result | Contour Plot | Nodal Solu v,
M Contour Nodal Solution Data #HEHE, & # Nodal Solution | Stress | von Mises stress 1% 7,
Wi OK fizill, ANSYS W 08790 E ka6 S0Em, mE 1397 Fix.

Ty e
oy e ) o T - Hir-M HIp-m [ ] by [ = L F ] Erd-m
B 13-96 2 o e ) S ek M 1397 B2 HRNEE

¢ 103 IE#F Utility Menu | File | Exit #ir%. B3 Exit from ANSYS 31588, 3% Quit-No
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(1} Z4F Utility Menu | File | Change Jobname #7-%, 18l Change Jobname 3 iSHE, ¢
[/FILNAM] Enter new jobname 3 A<HEP4i A T E30 0 4% EXERCISES, #i OK Hefl %M
A IS HE .,

€23 HE4F Utility Menu | File | Change Titde fir4%, B Change Tide 3HFHE, I AHE
A THERMAL STRESS ANALYSIS TO A CONMECTING ROD, Wi OK #26 %:[ &6 15
HE .
B EMBERER

(1) i%+¢ Main Menu | Preprocessor | Element Type | Add/EditDelete 1%, I Element
Types ¥ i HE.

(2) #idy Add ##, I Libeary of Element Types 3 i5#, #F Library of Element Types
(11 78 1= Fi) 2 HE o2 4 B 2K % Coupled Field. Scalar Tet 98 157, E Element type reference number
WAMEREEA 1, I 1399 B, il OK Sl % a5,

[ e

= | e | o | e |

P 1390 IEPEG TR i HE

(3) Wy Element Types 3 65HE L) Close FiHfl. o 2 ibHE .
F=F: ENHEHEESH

17 i%+¢ Main Menu | Preprocessor | Material Props | Material Models €%, 3 Define
Material Model Behavior 3f 5.

(2) ¥E Material Models Available | 264 i # 2% it Thermal. Conductivity. Isotropic i
H, {3 Conductivity for Material Number 1 #HEHE, FEICAHThEA SHER 163, B
OK f&# % 1= 0HFHE .
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(3} {£ Material Models Availabley ¥1| 2 #£ o & 1% il7 Structral. Linear. Elastic. Isotropic
%I, P Linear Isotropic Material Properties for Material Number | 3} iF#f. # EX L &#Hi$
A TREERIE 22E11, & PRXY LCAE RS AN 0.3, Bl OK HHl XHEHEE.

(4 )¢F Material Models Availabley 1|3 HE = {2 2 il Structral . Thermal expansion . Secant
Coefficient. Isotropic @210, HH Thermal Expansion Secant Coefficient for Material Number 1
FHEWE,. 7 ALPX JCAHE S ASER &8 205E-5. %udi OK H8 X FEiEH.

(5)4E Material Models Availabley F| 3£HE 7 {2040 7 Structral . Density 50, B Density
for Material Number | THEHE, & DENS SCAHE 5 A A 7800, Wil OK 1 5HiE 0
HiE .

(62 {F Material Models Availabley ¥ 3HE 5§ 500 Structral. Thermal. Specific Heat
i, HHBL Specific Heat for Material Number 1 #1i&HE, ¥ C 20308 chdi A e 48 300, ik
OK Hotil % PR i a) i HE.

(73 {E Define Material Model Behavior 3G HE P 245 Material | Exit fdr$. 2205
HE .

FmE: fERLAEER. a9

(13 iE# Main Menu | Preprocessor | Modeling | Create | Keypoints | In Active CS 4,
H B, Create Keypoints in Active Coordinate System #4i5HE, {F NFT Keypoint number 3 4<HT
A S 1. XJY.Z Location in active CS 30 AHE o i o A 6 85 44 65-0.18. 0.
0. MEE 13-100 For, fuli OK 6l g,

Ha |

M 13-100 e CH S R EHE

(2) 8B F—rnRE. 75 ANSYS 50 O 08 b0 T 3680 5 8 088 45,
2 (-0.18, 0.035, 0); 3 (-0.14, 0.035, 00

HoR, Sl RS T A AR R & Apply ddn,

(3) i%$E Main Menu | Preprocessor | Modeling | Create | Lines | Lines | In Active Coord
i, HBL Lines in Active #H., PEXAHEDREA 1, 2, Wi Apply #8, 78 SCAHE A
2, 3, Wil OK ¥rifl Mg,

(43 EF¥ Utility Menu | WorkPlane | Change Active CS to | Global Cylindrical fir4, #2%
MM S hr BT HH R,

(5) BB (10, 55000 R LT %6 A S 4.

4 (0.14, 135, 0); 5 (0.1, 180, 0N 6 (0,1, 135, 0)

(63 #E# Main Menu | Preprocessor | Modeling | Create | Lines | Lines | In Active Coord

fir%, HIK Lines in Active 3081, 0 AlEb8iA 3, 4, ¥y Apply 6, i 4 A
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(7 EH Unlity Menu | PlotCrrls | Numbering #ig<%, B Plot Numbering Controls 24 i
#E, %4 LINE Line numbers 350, {FICREMN OF ¥h On. HEEmSEEMAER.
B OK #e8 H s HE .
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AHMTEW. Wiy OK 8¢St igHE.
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HE, ¥F XY.YZZX Angles ZCARHET SR 45, Wiy OK Hedll G H 3 ib e,

(10} %8 Utility Menu | WorkPlane | Change Active CS 1o | Working Plane dir-%. #2580
MELEFEREERL T8,

(112 i%4% Utility Menu | Select | Everything % .

(12} i%#F Main Menu | Preprocessor | Modeling | Reflect | Lines #7%, {8 Reflect Lines
S, Ll Pick Al #540, (W3 Reflect Lines i HE, WA 13-102 2 H#TEE. % OK
Fed e H R R S,

(13} ZEHE Utility Menu | WorkPlane | Offset WP by Increments dir<+.  H I Offset WP &
iG5HE, F XY.YZZX Angles & AHESHA-45, By Apply &, F X, Y,Z Offsets SCAHEH
WA 07, i OK Bl XM s 5.

R — A RS T e S AT,

(14) i%4F Utility Menu | WorkPlane | Local Coordinate Systems | Create Local CS | At
WP Origin fit-%. B Create Local CS at WP Origin 3 i5HE. £ 13103 ¥ HETEH,
el OK $E R 3 i iE HE .
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(15) BREBR (1D, QIELVTRE RS NALR-
16 (0.07, 0, 0); 17 (0.07, 135, 0);
18 (0.04, 0, 0); 19 (0.04, 180, Q)

(16 #%:3% Main Menu | Preprocessor | Modeling | Create | Lines | Lines | In Active Coord
4, W8l Lines in Active 38, FEXCARHEPHIA 16, 17, H5 Apply 84, LRI
18, 19, Bif OK #REXKFIZIER,

(17} #%#E Uiility Menu | WorkPlane | Change Active CS to | Global Cartisian fir-4, ¥4
BrBGEARIT R T A HABIFR.

(18) i&$F Main Menu | Preprocessor | Modeling | Reflect | Lines dir4, !BE] Reflect Lines
R, TEXRESMA G, 7, HI Reflect Lines 3TiEHE, REAEBIAEE, £ OK &4

(19) 3% Main Menu | Preprocessor | Modeling | Reflect | Lines 4>, H 3 Reflect Lines
HHE, EXXREFEANL, 9, HH Reflect Lines 3 iFHE, FEHIARE, Bd OK 435

(205 ¥+ Utility Menu | PlotCtrls | Numbering #r4, H30 Plot Numbering Controls %115
HE, #¥EKP Keypoint numbers BEIR, #FHRAEM OFf Bl On, H AT TS,
i OK ¥ G PEHEHE .

(21 ZHRDPRT (20, AT 8 A% 4R,

28 (0.25. 0.055, 0); 29 (0.52, 0.045, 0D

(223 #%# Main Menu | Preprocessor | Modeling | Create | Lines | Splines | Spline thru
KPs <%, i1 B-Spline 358, EXRMEREA 17, 29, 28, 22, B OK B4 XM 3.

(23) 3£ Main Menu | Preprocessor | Modeling | Create | Lines | Line Fillet fr4, H3
Line Fillet 328, A3 AHEH$ A 14, 17, #dh OK ##4, d B Line Fillet 54542, £ NL1,NL2
Intersecting lines PR AKREF K IIA 14, 17, {—'E RAD Fillet radius 3 AAE R4 A 0.03,
Bty OK R XA iZAHEE.

(24) J&F%F Main Menu | Preprocessor | Modeling | Create | Lines | Line Fillet 4, S
Line Fillet 3254, ZESCAFETHA 11, 17, $di OK #4, I Line Fillet %15, 7E NL1,NL2
Intersecting lines P8 L AMEF KA 11, 17, % RAD Fillet radius T AAEHHA 0.15,
Bt OK &4 2% I HE .

(25) #%#¥ Main Menu | Preprocessor | Modeling | Reflect | Lines #714>, ¥ Reflect Lines
HH, B Pick Al E4, I Reflect Lines Xi5HE, 7 Ncomp Plane of symmetry ¥57540
PIET X-Zplane Y #iERE, B OK X HZHHEE.

(26) 3%£#% Main Menu | Preprocessor | Numbering Ctrls | Merge Tiems <>, H3, Merge
Coincident or Equivalently Defined Items X1 if4E, 7£ Label Type of item to be merge 7 %|%
FEHIESE AU AT 1 13-104 B7r, #ih OK Sl i EHE .,
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(27) %4 Main Menu | Preprocessor | Modeling | Create | Areas | Arbiyrary | By Lines
fir4, ML Create Arca by L 3000, fEAHEPMA 12, 31, Wdy Apply Hifll: X aESD
A4, 9, 15, 16, 23, 28, 34, 35, Wiy Apply Hibfl: EXEEDPRMAL 2, 3. 5. 6. T,
8. 10, 11, 13, 14, 17, 18, 19, 20, 21. 22, 24, 25, 26, 27. 29, 30, 32. 33, 36. 37,
38, B OK Rt =i i5HE.

(28) iEHF Ulity Menu | Select | Everything iy 4.

(29) #&#¥ Main Menu | Preprocessor | Modeling | Operate | Booleans | Subtract | Areas
fir4, B Subtract Areas 38, FESCAHEPHRA 3, Bdi OK #Hl, fEICEESHRA L, 2,
ity OK Hol 5 s 1G4,

(303 i Main Menu | Preprocessor | Numbering Cirls | Compress llems &%, HH
Compress Numbers #1i&#L, ¥ Label Item to be compressed i FIFEHE SIS Al £, &
it OK $# 4 % @A iEHE . )

(31} EE#F Utility Menu | File | Change Title d74, 4B Change Title 31i5HE, TEAHE
f4i A PLANE MODEL. Mgy OK £81% H Exf b

(32 #FF Unlity Menu | Plot | Areas dir<$, ANSYS BT 0 Rmnis 13-105 FrxiiE
FFF I .

(33) & +#F Main Menu | Preprocessor | Modeling | Operate | Extrude | Areas | Along
Normal fir4, 115 Extrude Area by S0, fF 04 1, Bl OK 4. B Extrude Area
along Normal #FiGHE, £ NAREA Area o be extruded 3 AHEF S A 1. € DIST Length of
extrusion 3 AEEREA 0.02, Fdi OK #8303 T .

(347 #$#F Main Menu | Preprocessor | Meshing | Meshiool #ir-%, H31 Meshtool 3 i54E,
£ 13-106 3 KT, %d Mesh 8. A Mesh Volumes 3358, #d7 Pick All ¥
.

(352 % # Utility Menu | PlotCrrls | View Settings | Viewing Direction 7<%, HBL Viewing
Direction #{EHE. £ XV.YV.ZV Coords of view point 3L &K A 03, 0.5. 0.8, nfE
13-107 fras, #udi OK HEELY F EE HE.

(36) PEFF Utility Menu | WorkPlane | Display Working Plane dir<%, 2¢H 8= T F.

(37) i%$F Udlity Menu | File | Change Title fir<4*, 1B Change Title 31 iG5H#E, 783 A4HE
P A ELEMENT IN MODEL, % OK 84156 F T iEHE .
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€ 39 2% # Utility Menu | File | Save as #ir 9, {i B Save Database FHEHE, #F Save Database
o LAHEPHA exerciseS1db, fEFF BEMRIEERE, #dr OK Bl % @it iGHE.

(1) #FE Main Menu | Solution | Analysis Type | New Analysis fir4, 85 New Analysis
AFIGHE, LA SrETH Y Y Transient, #ili OK #81. 48 Transicnt Analysis 3i5HE, THKE
BELAER . il OK HHll G E R I HE .

€2 JEFE Main Menu | Solution | Load Step Opts | Time/Frenquenc | Time Integration |
Amplitude Decay %, LB Time Integration Controls f t5HE, M 13-100 279 H.
Loy OK F 8l C i (G HE.

372



M 13100 8w e RN

(3) i&+F Main Menu | Solution | Analysis Type | Sol'n Controls v, H# Solution
Controls 3HiEHE, %4 Basic 310, 2B 13-110 BTSN, B8 Transien &1,
£ N E 1300 TR, fidi OK LG H S E.
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(4) ¥ Main Menu | Solution | Define Loads | Apply | Structural | Temperature |
Uniform Temp &%, 1 Uniform Tempersture 3 &6, # [TUNIF] Uniform iemperature
JrAHEE A 100, M OK i H s iS e,

(5) BE#F Utility Menu | Select | Entities dr-%, 3 Select Entities #i5H, #E¥ 1 T
FrF R P Areas I, 7 2 T TFRFIEHEDIESE By Nom/Pick £, #£3 3 -+EH
Pk S From Full i, i OK $dfl, BB Seloct arcas 3EM, Moy Pick All HH M
EAAL,

(6) I+ Utility Menu | Select | Entities 819, 1 Select Entities #5#E, &8 14T
9| FHE P IR Nodes 10, &% 2 T FRFIFEDESE Avached 1o I, £ 3 TIEEH
i Areasall FALHEEH, 8 4 PRSP ED From Full Sk, fd OK EEXHE
L,

(73 i%4# Main Menu | Solution | Define Loads | Apply | Thermal | Convection | On
Nodes &%, 1B Apply CONV on nodes 38, #if7 Pick All £, HM Apply CONV on nodes
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FHiGHE, ¥F VALI Film coefficient JARKE 4 A 95, € VAL2ZI Bulk temperature A HES
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(8} EEHF Utility Menu | Sebect | Everything 7% .

(9} i+ Main Menu | Solution | Solve | Current LS #r <4+, 4B Solve Current Load Step
HEHE, il OK $8l, ANSYS Frifikami .

C10) EMEHT. ANSYS BrW O Nowe HLAHE, s Close #8122 &5 1.

C11) 3 #E Udlity Menu | File | Save as dir%, 3 Save Database #4358, ¥E Save Database
o JLAHEPHA exercise52.db, PRTFRBEES S, M7 OK 198 M & iSHE .
A BEREER

(1) iE$¥ Main Menu | General Postproc | Read Results | Last Set iy

{2) JEFE Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu 675,
i3 Contour Nodal Solution Data % i5#8, %# Nodal Solution | DOF Solution | Nodal
Temperature X7, #i; OK 84, ANSYS Ex# O 2@ 13-113 5 =038 0 84k 1 54
EE.

(3) iE#¥ Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu 4,
i3 Contour Nodal Solution Data ] {ZHE, & # Nodal Solution | DOF Solution | Displacement

vector sum KT, #idy OK #itl. ANSYS B8 08 wlmi 13-114 Frpi ity o 45 e
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{4) %+ Main Menu | General Posiproc | Plot Result | Contour Plot | Nodal Solu 4,
iti Bl Contour Nodal Solution Data ¥ i&5#HE, X Nodal Solution | Stress | X-Component of stress
B, M OK #il, ANSYS WO SR X AR B LSS WRES M, B 13-115 frxs.

(5) i%+#F Main Menu | General Postproc | Plot Result | Contour Plot | Nodal Solu 4,
i B Contour Nodal Solution Data 3§ #5H8, 1%+ Nodal Solution | Stress | Y-Component of stress
T, fdi OK &8, ANSYS WORTY HrEhnawmSEn,. mM13-16 Fix.
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(6) i%FF Main Menu | General Postproc | Plot Result | Contour Plot | Modal Solu &%,
AL Contour Nodal Solution Data 3 i&5HE, %+ Nodal Solution | Stress | Z-Component of stress
I, Moy OK #81. ANSYS WO Ex Z GRS S H%EEME, mE 13-117 Frax.

{73 iX#F Main Menu | General Postproc | Plot Result | Contour Plot | Nodal Solu &4,
i1l Contour Nodal Solution Data 3 i5HE, ¥ Nodal Solution | Stress | von Mises stress 1 TH,
ii; OK fiiffl. ANSYS W0 RRWHN HinaHmSE, wH 13-118 Fix.
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(8) EH Ulity Menu | PlotCirls | Style | Graphs | Modify Axes #ir%, HB Axes

Modifications for Graph Plots 3H5HE, # [JAXLAB] X-axis label 32 A<HE o $ A TIME,(sec),
fE [JAXLAB] Y-axis label & ##E %A TEMP. # [/GTHK] Thickness of axes 5%
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WE b 2 8 Triple B, B 13-119 BiR, fody OK L0 H EaHEHE .

(9) K# Utility Menu | PitCirls | Style | Graphs | Modify Curves fir<, HE Curve
Modifications for Graph Plots #HEHE, # [/GTHK]  Thickness of curves | 4it 31| JE4E 5 g
Triphe, &R mE R BN, By OK il CH Ed .

(100 EFE Utility Menu | PlotCirls | Style | Colors | Graph Colors &7-%. 3 Graph Colors
#i&HE. € CURVE Graph curve number | %R HEp s f e, Moy OK Re#l o ikt if
HE.
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C11) iEHE Utility Menu | WorkPlane | Align WP with | Global Cartisian -5,

(123 iEFE Utility Menu | Select | Entities 6ir4%, HIE Select Entities $HEHE. 763 1 S Fi
FIEME DS Nodes i8T80, #5382 T HF|F#HEPE4E By Location I1H, {E8 3 800 ik
*f X coordinates L% R . ¢F MinMax 3CEHED A0S, £ 4 PMETEPRES From Full
ks, nl 13-120 (a) Fras.

C13) By Apply Hill, 75 3 P EEHEDPIED Y coordinate FLiEHE, #F MinMax 3¢
A RA 0, W 4 TR PP Reselect PikHid, WA 13-120 (b) FiE.

C14) B Apply e, 5 3 PR PR Z coordinate P4, #F MinMax ¥
AHEP A O, W 4 PRI PR Reselect ik, W 13-120 () xRl OK
il 5 L E R R .
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C15) ZE4§ Utility Menu | Get Scalar Data #ir%. 3, Get Scalar Data ¥ i5HE, #F Type of
data to be retrieved B9 -1 ¥l FeHz b 73 HiE 4 Model data. For selected set 35, ¥ 13-121
B, Ml OK $i4l, HiBL Get Data for Selected Entity Set 4 i5HE, #ME 13122 M ICi1T
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(16) #E# Udlity Menu | Select | Entities %, HiBL Select Entities 3 i5#E. # % 1 +F
foFIRHEPILFE Nodes 3ETH, £ 2 T TFRAEEDEF By Location FIH, #% 3 %18
gD X coordinates WiEFE . F MinMax JCEMEP A 077, TEH 5 PHHWM DK
From Full fikHH .
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(170 fili Apply Hedil, 63 3 B L Y coordinates M, TE MinMax L
M P A 0, EE S PTERAPIED Reselect SR .

(18) Hiti Apply Fedfl. €68 3 4~ RE ik Z coordinates FiEHEHl, & MinMax 3
AMEh A 0, S PEITEHSED Reselect RikHEH, $il OK St 5 H = 5,

(19) 4% Utility Menu | Get Scalar Data &%, 1830 Get Scalar Data ¥ i5HE. £ Type of
data to be retrieved (1% T~ 3 F4E 45 95 # Model data. For selected set 3£78, & OK £,
H4 TR Get Data for Selected Entity Set 21 iEHE, #F Name of parameter to be defined 3 4<HE 4 A
NODEZ2., TF Data to be retrieved [5# -7~ #| FHE b & 31X # Current node set. Highest node num
I, Wi OK Hil M &G,

(20) # ¥ Main Meno | TimeHist Postpro | Define Variables <% . i 8L Defined
Time-History Variables 3 & HE, #di Add ##l. 13 Add Time-History Variable 31 i5#HE. &
Nodal DOF result FLiK4E, #ili OK 8. i Define Nodal Data 39, £ 208 5
NODE!L. fifi OK 4. HIE Define Nodal Data #1iEHE, S8 13-123 AT RE. R
ity OK £l % s iEHE.

$27%: F I Time History Varables #3548, o3 ] @ st 4A.
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(21 iy Defined Time-History Variables _E6Y Add £#l, B Add Time-History Variable
M iEHE, & Nodal DOF resalt U, iy OK 854, 3L Define Nodal Data #/.,
WAHEDE A NODE2, Wi OK ##i, ¥ Define Nodal Data 3 i5HE, R JCECLL R,
il OK il o s G HE.
(22) Defined Time-History Variables 2] [HHE L8 ass R 13-124 iR, §di OK $#
% [ AT S .

PEO13-124 5 L PN ) B AR IS SR
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(23) ¥$E Main Menu | TimeHist Postpro | Graph Variables #r4>, H43 Graph Time-History
Variables ¥ i5HE, 78 1 N CEESFRA 2, Bdr OK H#l, ANSYS B r-#0BR A SR

BE BT R fh o R ek, mE 13-125 Fiw.

(24) %4 Main Menn | TimeHist Postpro | Graph Variables #ir$, 3 Graph Time-History
Variables ¥ i5#E, ZE X AHEPMA 3, B OK #4ll, ANSYS BRE O SR B AU E N R

bRk, W 13-126 iR,
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B 13-125 A AN R oc R ik
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(25) #E$% Utility Menu | File | Exit 14, $HI Exit from ANSYS A&, D Quit-No

Save! Hikikdl, Hd OK ##4, %[ ANSYS.

wERLH

/FILNAME, EXERCISES

A LA

/TITLE, THERMAL STRESS ANALYSIS TO A CONNECTING ROD

/PREP?

ET. 1, SOLID98

MP., ALFX, 1, 2.05E-5
MP, PRXY., 1. 0.3

MP, EXX, 1, i6.3

MP, EX. 1. 220E9

MP, C, 1, 300

MPF, DENS, 1. 7800

K. 1. -0.18, 0. 0

K, 2, -0.18, 0.035. ¢
K, 3, -0.14, 0.035, O
L: 1.
L, 2,
CSYS,
K, 4,
K, 5,
K, &
L, 3,
L, 5,
/PNUM, LINE, 1
LPLOT

.14, 135, 0
.1, 180, 0
.1, 135, 0
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BT R R i

LFILLT, 2. 3, 0.02
/REPLOT

WEFROTA, 45

CEYsS, 4

ALLSEL

LSYMM, X, 1. 5
WPROTA, —45

WPQFFS, 0.7

CEWPLA, 11, 1

K, 16, 0.07, 0. O

K, 17, 0.07, 135, 0
K. 18, ¢.04, 0. ©

K. 15, 0.04, 180, 0
L, 16, 17

L, 18, 19

LPLOT

C8YSs, 0

LSYMM, X: 6.+ 7

LSYMM, X. 4. 9, 5
JENUM, KP, 1

/REPLOT

K, 28, 0.25, 0.055, @
K. 29, 0.52, 0.045, 0
BSPLIN. 17, 29, 28, 22
LFILLT, 14. 17, 0.03
LFILLT, 11, 17, 0.15
LE¥YMM, Y, 1, 19
NUMMRG. ALL

LPLOT

LSEL, 3, » » 12, 31, 19
AL, ALL

LSEL, 3, » » 4, &, 5
LSEL, A, , . 15, 16
LSEL, &, » + 23, 28, &
LSEL» &, , . 34, 35
AT, ALL

LSEL, 5, - » 1, 3
LSEL, A, , , 5, 8
LZEL, A+ - » 10, 11
LSEL, &, -, , 13, 14
L2EL, A, , , 17, 22
L3EL. As , ,» 24, 27
LSEL, A, , , 29, 30
LEEL, &, . . 32, 33
LSEL, &, +» ., 36, 38
AL, ALL

ALLSEL

/PNUM, LINE. 0

/PNUM, KP, 0
/PNUM, AREA, 1
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APLOT

ASBA, 3, 1

ASBA, 4, 2

NUMCMF, ALL

/TITLE. PLANE MODEL
APLOT

VOFFST, 1, 0.02

SMRT, ©

MSHAPE, 1, 3D

MSHKEY, 0

VMESH, 1

/VIEW, 1, 0.3, 0.5, 0.8
WPSTYLE: » 5 » » » 5 2 0

/TITLE, ELEMENT IN MODEL

EPLOT
FINISH

/SOLU

ANTYPE, 4

TRNCPT. FULL

TIMINT. 1, STRUCT
TIMINT. 1, THERM
TIMINT. O, ELECT
TINTE, 0.005%, , . -1,
TIME, 300

DELTIM. 4, 4, 20
AUTOTS. ON

KBC, 1

OUTRES. , ALL
BFUNIF. TEMP, 100
ASEL:; 5, ., » ALL
NSLA, &, 1

SF, ALL, CONV, 95, 20
ALLSEL

SOLVE

FINISH

FPGSTL

SET, LAST
PLNSOL. TEME
PLNSQL. 11, 5UM
PLNSOL. S, X
PLNSOL, S8, Y
PLNSOL. 5, Z
FLNSOL, S, EQV
FINISH

/POST26
JAXLAB, X, TIME, {sec)
FAXLAR, ¥, TEMP
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JGTHK, AXIS, 3 D482 A dnddiE K

/GTHK, CURVE, 3 U 48 db 2i4n

/COLCOR: CURVE. MRED, 1 | SR mRETRE
- WPCSYS, -1

NSEL, S, LOC. X. -0.18 | T A

NSEL, R, LOC, Y. 0

NSEL, R, LOC, Z. O

*GET, NODEl, NODE, , NUM, MAX | B A AR R KR T
NSEL, S, LOC. X, 0.77

NSEL, R, LOC. Y, 0

MNSEL, R, LOC. Z, 0

*GET: NODE2, NODE, » NUM, MAX

NSCL, 2, NODEl, TEMP ! ZAEF2

NSCL, 3, NODE2, TEMP f ALEF3

PLVAR, 2 Ui A SRR R G A AR
PLVAR, 3 g B R MR ) 69 A A a8
FINISH

/EXIT, ALL I ik ansvYs

13-6 ¢ﬂ6——%ﬁ&gﬁ?ﬁﬁﬁ£¢£ﬁm#
RELORARE D M

13-6-1 19 M 4

AR ED, —&R Ni SRR EEE LR ARNEASEIRE, B4%HT
TR FE SEET MR, BARtESE AR E SR . AR E R ILA R
A 13-127 Bros. &8 Ni SBRANEEWESRNZE 13-6 For. BEER B S AR
E 1454°CHHIBIER 25°C, BEERHRMRMAEM, BEETHHIREE 625C h B LR,
4 E BT | AEB AR, SEX TR 2 HERER BC, k.

(1) #FFET 100us RS 216 .
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(2) #EHE Utility Menu | File | Change Title fir%. HB Change Title ¥ iSHL, #F CAHE
4 A, THERMAL STRESS ANALYSIS OF A MOLTEN NI PARTICLE IN THERMAL
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Types BHEHE.
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(3} #uii Options 24l 181 PLANESS element type options, {F Element behavior K3 F
U FIRHEPIE R Axisymmetric JEI, W 13-130 Frs, fdr OK Sl %M s idfe. R
Element Types & if HE_Ei) Close 8] 2 B EHHEHE.
B e T T ——

[ — s i, fw— g
Ly o Py Trpmn s o = T —
T o =
e epem e m
o ; = e o -l 5
e % P e 1% [ TTT———

= . . = | = = -

MH 13-120 TR R T HE - P 131230 PLANESS SUC Ltk e 9 n) 1S e



W= ENFHHERESN

(1) i%+5F Main Menu | Preprocessor | Material Props | Material Models 4. HHH Define
Material Model Behavior 2 15 HE.

(2} 7€ Material Models Available ¥ #HE 4% & Ty Structural . Lincar. Elastic. Isotropic
i%TH, L Linear lsotropic Properties for Material Number | #1i5HE, 7E EX LS RAMNIE
M 0,204, T PRXY JCAHE DS A M 028, Wy OK Hdl M ot il

(33 {F Material Models Available 5] 2 HEF H i iy Structural . Thermal Expansion. Secant
Coefficient. Isotropic #£7, 1B Thermal Expansion Secant Coefficient for Material Number 1
THEBE, 75 ALPX T AHE P A MBEIE S8 13.36e-6, Hili OK Bl XM S i .

(4) £ Material Models Available %)) #HE b {0 ifi Thermal. Conductivity. Isotropic 2
1, M Conductivity for Material Number | 3 iEH#E, fEICRHEPE A BHRN 878606, &
i O HHH 2 i i HE

(§) {F Material Models Available ¥)J3e#E §% B0t Thermal . Enthalpy 355, i Enthalpy
for Material Number | #i%HE, %48 85 7125 Add Temperature 4. #f Temperatures 3 A
ik Mok A 0. 25, 355, 360. 365. 1454, #F ENTH SCAHE i S A 4H 0 #s 0. 8.48e-5.
1.45e-3, 1.50e-3. 1.5%-3. 6.65e-3. M 13-131 B, fdi OK Sl o ] i
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(6) 7F Define Material Model Behavior #3842 ) 75 #8 Material | New Model -4, W
Definc Material ID #Hi5HE, {E Define Material ID SCAHRERS A 2, By OK $e#l 00 %315
HE.

(73 {F Material Models Available ¥ #8043 i Structural. Linear. Elastic. Isotropic
I, M8 Linear Isotropic Properties for Material Number 2 3155, £ EX JCAHE-h 8 AMTE
B 0.215, T PRXY SCAH P AGEE L 026, Ml OK & <M & i .

{8} ¥F Material Models Availabley ¥/ 3 HES {7 Structral . Thermal expansion . Secant
Coefficient. Isotropic ¥£78. 1M Thermal Expansion Secant Coefficient for Material Number 2
THENE, fF ALPX SCACHEd A SRAERE R 11.3e-6, Wili OK Hifll X HEaHEHE.

(93 fE Material Models Available %2 HE o £ 20 A7 Thermal. Density 278, 1 Density
for Material Number 2 #HEHE, £ A DA E R 7.9¢-9, M OK Hil %M s idfE.

(107 #F Material Models Available ¥1| 32 HE 7 H 28 T Thermal . Conductivity. lsotropic
I, W Conductivity for Material Number 2 #HEHE, fEXAHEPRMA MR T 0e-5. B
ifi OK et % HiEr S e,

(11} ££ Material Models Available %32 HE< f 2 2 ili Thermal. Specific Heat i1, H#M
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!

NSEL, S, LOC, X, O B X=0 MY P S
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D, all, v Oy ¥ ] y UX ! E.S{-UX=0 ﬁ*—

tref, 625 ! MERELZA Y 625T
allsel, all ! A Kk
LDREAD, TEMP, , , , , '‘EXERCISE6', 'rth', ' °
! AL # EXERCISES . rch dhHRis & 84
/S0Lu | #AERE
SOLVE U b KMt M
SAVE. exerciseél, db | St B A 8 L4 exercises3.db
FINISH
/postl | A POSTL EXLEBE
ESEL, S, MAT, , 1 | iR 1 R AT $ L
path. pathl-sx, 2
ppath, 1, 1

ppath, 2, 42
PDEF, pathl-sx. S, X, AVG

PLPATH, pathl-SX ! #4431 R E T
path; pathl-svy, 2
ppath) 1.1

ppath, 2., 42

PDEF, pathl-sy. 5. vy, AVG
PLPATH, pathl-Sy D 83845 1 BG4S B At £
path, path2-sx, 2 U RSB EE 2

ppath, 1, 42

ppath, 2y 35

PDEF, pathZ-sx. 8. X, AVG

PLPATH, path2-SX | #3302 2 ARSI GE ATt
path, path2-sy. 2 s 3L $hd) 6 3542 2

ppath, 1, 42

ppath, 2, 35

PDEF, pathZ-sy, 5, v. AVG
PLPATH, path2-Sy

| 5§82 2 AW TRRE
plesol. s, x ! #4%) Loons B, AN BRSNS
ETABLE, sx, S. X ! I3 EEOEHEAE SX
ETABLE, Sy» Ss ¥ ! a5 bl T SY
SMULT, sx-mpa, SX. , 1000000, 1 ! sx ket 1E6 HH BT A SX-mpa
SMULT, sy-mpa. SY. , 1000000, 1 ! sy ®ed 1E6 13| #4HE sY-MPa
PLETAB, SX-MPA, AVG ' ! #d) 100us MEH R A S

PLETAB, Sy-MPA, AVG ! 824] 100ps HR# & 4E & %
FEXPAND, 9, AXIS. . » 10 Vi E g RN

/VIEW, 1, 1, 2, 3 P REFANAR

freplot

plesocl, s, x U 3H 100ps AN ERHEH
plesocl, &, vy U &4 100ns B ddadmEhH s
FINISH

/EXIT. ALL | iB i ANSYS

13-7 R 6 T——if % ik 3 B 4Rk A AT

13-7-1 ¥ M 4% R
i 13-163 FoR, A RERZE B B E B _Ei23h, 3k A el 1ny/s S8 B 15 BT 3 15mm
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WSy DT B S AT

it iy TR T S R AR A FR ) (B R R0 mm).
Y ZEIE 2 »
MR E=69GPa: HHAH: =03,
HRE: p=2700kg/m’; v v o3
SIEM. K.=150N/s - K):
R R a=23.9%X 10K} - -
Eh#h: C=900)/(kg . K);
PERE. 102 B 2 -
. P=40MPa

[}

¥

B e
B 13-163 B %ﬁﬁ@%

13-7-2  E M oA

ZF R T BB 1A R ) BRI A Bl B, i%4% PLANEL3 #y #8048 ol g,
% CONTAL7] B8 5ol TARGE169 BEARBITA MY . 27t M@k, =
—H W HBRBUEF TR RERE R, B E R TRVE ST AR RET}.

B A8Y, KEAAEBELEA om, HHRERAN, HRLEERs, BELER
A K, BSAPH AR AT oT:
HARE: E=69000MPa; hddrb: 1=03; ®AE: p=27x10°N . s¥mm®;
FMAEK: K. =I50N/sK); #ABEEK: o=239E-6K;
sbdh: C=9ESmm*/(s"K); Bt &AM 4=02; #4%: P=40Mpa
AN BEERSEAH K, B HPEH MPa.

13-7-3 KM IR

B—: BUTEXHEMIERE
(1) 3%#% Utility Menu | File | Change Jobname ¥4, Hi3 Change Jobname XiEHE, 7
[/FILNAM] Enter new jobname SCAHE -P#1 A TfE #4442 EXERCISE?, Bif OK %4025

(2> 3E# Uility Menu | File | Change Title #74, M0 Change Title %154, 753 A4E
I FRICTION HEATING OF A SLIDING BLOCK. .37 OK 34135 3% {5 4E .

(1) ¥&4% Main Menu | Preprocessor | Element Type | Add/Edit/Delete %4, H#% Element
Types X IGHE, .5 Add #4H, {3 Library of Element Types % i%HE .

(2) %E Library of Element Types [{IFAFIRHME 4> H3%+E Coupled Filed. Vector Quad 13
%I, 7€ Element type reference number CAKE-P# A 1; #25 Apply #:4, 7 Library of Element
Types FIP151RHAE %+ Contact. 2D target 169 #57H, 7£ Element type reference number %57
HFHIA 2: $177 Apply %40, 7E Library of Element Types FIF6-M 513 4E 77 43 Bl %64 Contact. 2 nd
surf 171 530, 7£ Element type reference number ZETR P #IA 3, &4 OK #8126 %0 iE4E .,
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(3} ¥ Element Types 3 iEHE S &4F Type | PLANEI3 Z 5, i Options fifH, 3
PLANE13 element type options #1i5#. #F Element degrees of freedom K1 T F|EHEIEHE
UX UY TEMP AZ 37, #F Element behavior K3 FH¥| % SR Plane strain %70, H&

WIGA AU W, i 13-164 Frae, Wy OK Sedl o [ s S .
e —— |

e o e, D | R o
e s O e

ERLEL S o] af
T LL]
Firars v v e 4
Lok e kil o

=0

|

fo e az =
=
T
=——
| =S -

M 13-164  PLANELS 80 BUPE v W 3 5 HE

(4) ¥ Element Types 2} iSHEPIL$E Type 3 CONTALTI @50, @5 Options $&8#1, HHL
CONTAI71 element type options 3 i5HE . 7€ Elem degrees of freedom K1 TR F|EEFEF
UXUY/TEMP #£00, 04 mg ek s, Wi 13-165 Frm. il OK S8 e i S i

E-ﬂ

—r— L L
i el o i 1) T T |
Ot it 13 e
ML 13 = -
i e ar OB AT T — =
Al NI st BT T T I |
o e g i | |
iy st e v e =
i sy m——— =
e L h
g e i 414 e vt s s =l
St el ol 11 | —
e o s mrlaen 316 |
—=_| 5 v

M 13165 CONTAIT! g i W o) G R
(5) Bl Element Types 3T iGHE F#Y Close Fedfl, H i 5.

(1} ## Main Menu | Preprocessor | Material Props | Material Models fir%. H!3 Define

Material Model Behavior 3 {EHE .

(2} 7 Material Models Available ¥ FHE S % A7 Structural . Lincar. Elastic. Isotropic
HETH . 48 Linear Isotropic Propeties for Material Number 1 315 HE . f£ EX 3C#0HE 5 4 A 69000,
fE PRXY IAHE A 0.3, B OK % MiEHERE.

( 3)7F Material Models Available FI| #HE #2035 Swructural . Density 250, H R Density
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for Material Number | 3§ i5HE, #F DENS X RHEPH A 2.7E-9, iy OK Bl 36 F s HEHE.

(4} £ Material Models Available 1|3 b ff 508 d7 Structural. Friction Coeffcient 3% 7.
1B Friction Coeffcient for Material Number | 3H4FHE, #F MU SCAHEPSRA 0.2, $di OK Hi
L0 ] L i HE .

{5 1{E Material Models Available ¥ #HEFP ¥ 2Ld Structural . Thermal Expansion . Secant
Coeffcient. Isotropic IL5, 1B Thermal Expansion Secant Coeffeient for Material Number 1 it
iEHE, o ALPX SCHRHEPHR A 2.30E-5, #idy OK Holfl X s iS4,

(63 {E Material Models Available 31| 3242 1 4% 5 Wil Thermal. Conductivity. Isotropic i%
I, B Conductivity for Material Number | #HTHE, & KXX ZAHE b8 A 150, $i OK H
6 R G HE .

£7 {E Material Models Available 51388 #5030 il7 Thermal. Specific Heat 30, 111
Specific Heat for Material Number | #3158, £ C LA 9E8, Hili OK 8 2%/ i
IGHE .

(8} {& Define Material Model Behavior & i5HE 2588 Material | Exit dv%, #iEsHEHE.
FOE: IRFETHEED

€1} ##F Unlity Menu | PlotCirls | Numbering fir %, 1 Plot Numbering Controls & i5
#%. iE## LINE Line numbers 350, #3488 0 OF %% On, % OK B % A E .

(2) #E# Main Menu | Preprocessor | Modeling | Create | Areas | Rectangle | By
Dimensions fir%, A Create Rectangle by Dimensions 31 i5HE, & X1.X2 X-coordinates T
HEP 53 5lHA 0. 20, £ YLY2 Y-coordinates SCAHERP 4HSI%A 0. 5, WM 13-166 H75.
fPeili Apply HHl. 7 X1.X2  X-coondinates WAHESD 2+ P A 0.5, ZEYLY2  Y-coordinates i
AREP SRS A 5. 10, il OK #Hl %R isahiTiE .

B 13-166 ISR HEE L EHE

(3) BE# Main Menu | Preprocessor | Meshing | Size Crtrls | ManualSize | Lines | All
Lines fir%, 1B Element Sizes on All Selected Lines 31 i5H#E, 7F Size Element edge bength 3
AMEPSRA 1. Nl OK 5 %M i iE 8.,

(43 IFF Main Menu | Preprocessor | Meshing | Mesh | Areas | Free &%, 115 Mesh
Areas BHEHE, B Pick Al #4 6 FiEnHEE.

(5} 4% Unility Menu | Plot | Lines #r-%, BrR#sEe.

(6] iE# Utility Menu | Select | Entities #r%, 113 Select Entities #1588, #5314 F
HeFIFME LA Lines 2ETH, 768 2 P Fo T RE D By MNum/Pick Z£5, fE 3 85m
Pk From Full b8, Wi OK #4813 Select Lines F, AR A 3,
il OK fEH XA sdm,
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(7) i&+E Utility Menu | Select | Entities fiv%, WM Select Entities 3/ &4, &® 14T
Fa FFEHE S IEHE Nodes 3500, €50 2 - FEFIEEDES Anached 10 3705, £5 3 T RT6H
&P Lines.all i, 5 4 EBEPES From Full REEE, WE 13-167 Fm, M
i OK HeHl 6 i i .

(8) iX+F Main Menu | Preprocessor | Modeling | Create | Elements | Elem Attributes i
4, B Element Attributes 3 i5HE, € [TYPE] Element type number T $i 5 J£#if b 25 3% 2
TARGE|169 #5, ¥£[REAL] Real contant set number i 1| 3 HE & 1% £& None defined 178,
IR A SR, P 13-168 BT, o OK Hedl 56 A S HE.

e E*M -

m [Tl Bl £ype raaskar [ PR 117 ] :I.

-; Ll [#27] Fatesal rarsber - .

C T [Fils] sl conian o8 rebs [tore stras =

L

L - [ Erwrk coedirate mn ﬁ

T [T Fe——— o dutrad =]

A o Bl

© P

e B

¢ Unsded

ek il | een |

H e |

- I L i

Camasi| Wl | WG |
P 13-167 AFEEN S M 13-168 MWW Ee

(9) 3%+ Main Menu | Preprocessor | Modeling | Create | Elements | Surf / Contact | Surf
to Surf @74, HH Mesh Free Surfaces 3 i5HE, #F Tlab  Surface element form F 43 7l 4L P ik
+¥ Top surface I5JH, ¥ Shape Base shape of TARGEIT0 T £ 7| EHEP £+ Same as target i
T, i OK 481, 13 Mesh Free Surfaces #4, #idy Pick All #8035 is g,

(103 ##F Utility Menu | Select | Everything fir%, X8R

C11) 25 4% Unility Menu | Select | Entities i<, i Select Entities 35 &8, &8 1 4 F
$r T RME P A Lines 25, £ 2 TR AREDESH By Nom/Pick I, 7EH 3 ki
P& From Foll iR, i OK Ml UL Select Lines 88, fE3CEHEPRA 5,
Wil OK RIS,

(12} i%## Utility Menu | Select | Entities d7%, M Select Entities 3 iG5HE, &% 1 -1+F
B RHE P I Nodes IETH, £F 2 4 TFRFIFRHEPIXFE Anached 1o K, FEH 3 EWH
iR Lines.all Wi, 8 4 -HEDH P ED From Foll g, $d OK EH X HiE
G HE.,

C13) ZE# Main Menu | Preprocessor | Modeling | Crese | Elements | Elem Antributes i
4 B Element Atributes #i&HE, #£ [TYPE] Element type number T Sl fEpads 3
CONTAIT] EEH, HpEBURRPAGEE. $dy OK fill [ s aEHE.

(14) iE#H Main Menu | Pr:prn-::smr|h!l-ndt]ing | Create | Elements | Surf / Contact |
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Surf 1o Surf &%, HHE Mesh Free Surfaces 358, FAICELU B®, % OK &,
Mesh Free Surfaces 36, St Pick All £8 S ES 8,

C15) 3E4% Unility Menu | Select | Everything dr4%, iE#MAT 95,

(16) iE#F Utility Menu | Plot | Elements fir%. ANSYS SR 08 E R ERbHR

.-'LE"':"'- mm lj—lﬁg .rrl'.ﬂ]'-\.-:

ik I

1

P 13-169 Sl ft o R ro Y ah WL 5 g

€17 3&#¥ Utlity Menu | File | Save as #irr, 5] Save Database $HEHL, 7 Save Dutabase
to SCAHEP A exerciseTLdb, fR7F FilER R, M OK 816 H i GEHE .
FR: nEkeE

012 ZHF Main Menu | Solution | Analysis Type | New Analysis 7%, B New Analysis
I ERE. EAES T EAN Transient, Wi OK #4. 1M Transient Analysis #1iEHE, #
[TRNOPT] Solution method %)% HECh 8 Full 2000, W OK 45§15 S G

(23 iE# Main Menu | Solution | Analysis Type | Analysis Options dr%, W Full
Transient Analysis #f iGHE, S#BIE 13-170 FrAW LETRE, S OK 2/ iS4,

= valid e Few Frosoreiesn; LG
PR B ]
o wolla O 1wl s
[Fore 1] ep——r. -
|
- e re’s b s | s O T O e
= J [ | g |

PH 13170 88 & 5 87 A o W
(3) iE#¥ Main Menu | Solution | Define Loads | Apply | Thermal | Temeprature | Uniform
Temp fir%, H B Uniform Temperature #1i5HE, #F [TUNIF] Uniform temperature & 4 HEp
A0, Ml OK B A i,
(4) i&# Main Menu | Solution | Load Sicp Opis | Time/Frequenc | Time Integration |
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Amplitude Decay &%, 3 Time Integration Controls #HiGHL, &M 13-171 et KT
HEE, i OK Hdfl % HdaiEHE,

(5) #+F Main Menu | Solution | Analysis Type | Sol'n Controls #ir<. BB Solution
Controls 2 iEHE, 2EIH 13-172 A TN, ®d OK Bl X H & EHE.

Bt et K
mﬁm-- ra——— i R e T
[ —r o o e : e Do b By |
P R o G- et '
| [roare | 1 el gy s o [T
MM deplicie e by E [P P T T
PP —— B e B e L |
v vt — i, o | 1
N — e T —
Y M——— : e o ey I 7 {
< e =2 e
= | o | | o
B 13-170 e A B 13172 RMEBIREERE

(6) IE# Utlity Menu | Select | Entities fir <, 0 Select Entities #1564, R 1T
FoFd RREDIEPE Lines 3£070, 8 2 T FRE¥ZREPRZHE By Nom/Pick TR, 1E0 3 -0
# #E From Full i, Mdi OK #08l. 4B Select Lines 88, fErdclichiga 7.
i OK Heel s .

(7 ZE4F Utility Menu | Select | Entities &%, i3 Select Entities 31 iFHE, &8 1 F
F ¥ HE P Nodes 3T, 7EH 2 T RF|REEPIEF Anached 10 3T, FE5 3 T ETRE
ik h Lines,all BiEHEH . 68 4 -0 P EH From Foll, $idy OK 80800 F R 5.

(R) #EHE Utility Menu | Parameters | Array Parameters | Define/Edit dr<. HBL Array
Parameters SHFHE, #iidy Add F4H. W Add New Armay Parameter $115HE. 7€ Par Parameter
name 4K 4 A PRESS. £ Type Parameter type S TR#0 *iK P Table k8. 7 Varl
Row Varable L AHEER A TIME, HAEMEANU SR, W 13173 frm, fi OK 5
S SR, #dy Close ¥1H13:H Add New Array Parameter 3115 HE.

5. ]
b Faassn ey - 'r-'n I
fgs Pgeeme rom
Ll
& i
et by
LA P ol o, i 'F |r "|
Fur T TAILE™ iy
v o ]
] i e R
s Pl varabls
- | e | el | -

B 13173 B W iGN
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(9) ¥4#F Main Menu | Solution | Define Loads | Apply | Structural | Pressure | On Nodes
frd-, HIE Apply PRES on Nodes 3 8., 5 Pick All #. 1B Apply PRES on nodes 3 i
Wi. ¥ [SF] Apply PRES on nodes as a F 430 %) #HE i Existing able 5, #dy OK
H. ®B Apply PRES on nodes 3HiEHE, FHIJCEGASER, fadi OK Hiffl X HliEahEHE.

(10) HE#E Utility Menu | Parameters | Array Parameters | Define/Edit -8, H1BL Amay
Purameters 3 150, 97 Edit f4]. 30 Table Array: PRES=f (TIME) & iGHL, 2 13-174
HIETE N, EH File | ApplyQuit fir% X HA &M EHE, By Close fEHXH Amay
Parameters 15 HE.

(113 ZLFE Udlity Menu | Select | Everything #5-%. &R L.

12) B Utility Menu | Select | Entities fr%, H3 Select Entities 3} iFHE, &8 1 4F
R EHEPIZHE Lines B0, 5 2 - FHRFIENPESE By Num/Pick 10, 83 %0
HAIED From Full Sk, #ii OK #fl. P Select Lines ¥M., #F C&HED A 6.
Mo OK Hedfl i fe .

€130 23 Unility Menu | Select | Entities #1-%, 150 Select Enities I i5HE, &% 1 4+ F
T FURHE P IEFE Nodes ZEI0, 6 2 1 F | #EHE DL # Anached to 2ETT, 76 3 P iETHH
HriL Lines.all BUEH . £ 5 4 &M P &S From Full Sk, % OK M
M iEHE.

(14} %+ Main Menu | Solution | Define Loads | Apply | Structural | Displacement | On
Nodes fir-%. tH Apply UROT on N 208, #17 Pick All #41. W Apply UROT on Nodes
HEHE, {F Lab2 DOFs 1o be constrained FI| #HE P iE# UX 30, 7% VALUE Displacement
value SCAHECRER A, 15, @B 13-175 A7, By OK B9 20 s 15T

Eils Beln -
Fage nciament  [fug Page 7| A iT:um-mT 7t o —
" =
¥
demhy = [ =
L F L o - vk S
- sl ]
| a4
M 13-174 B A BE B B A He B 13-175 SO0 EE AR 15 2t A T

C153 4% Utility Menu | Select | Everything #ir%, EHEFR#H2#.

(16) ¥&+¢ Utility Menu | Select | Entities #ir%, (15 Select Entities #4582, 768 1 4 F
T FIRNT RS Areas BT, 7530 2 FRFIEHE D By Nun/Pick S50, 25 3 40
#irp ik From Full fkHeel. #id OK 860, (W5 Select Areas S, ¥E T AHEDEA 1.
Ll OK 8l XM .

(173 E£4% Utility Menu | Select | Entities 4, HiBl Select Entities 3 i5HE, 7 1 4 F
P FUFHEPIEFE Nodes JET, 753 2 -+ FRFIRH G IEHF Atached to I, {68 3 T iEBE
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PP Areasall R, E£F 4 MEWMA DR From Full BIERE, fd OK HH%H
EAHFEHE.

C18) %+ Main Menu | Solution | Define Loads | Apply | Structural | Displacement | On
Nodes #7 4, HiBL Apply UROT on N 38, ¥ Pick Al #4. LB Apply UROT on Nodes
FiEHE, £ Lab2 DOFs to be constrained ¥ ZHEPXE UX. UY #50. # VALUE
Displacement value 3L &HEPSA 0, My OK #H%AEHEIE,

(193 &+ Udlity Menu | Select | Everything dr$, EFERTH 3.

(20) K+ Main Menu | Solution | Solve | Current LS ir-%, L8] Solve Current Load Step
FHEHE, Py OK 8. ANSYS # T8RN,

(210 FWEHET, MW Note 18708, Wit Close #2013 M S0 i5HE,

(22) i&# Utility Menu | File | Save as iir%, tHBE Save Dutabase #1FHE, ¥ Save Datahase
to SCAHEPE A, exercise72.db, RIFRWEE R, i OK HH % HEM EE.

FRY: BERKBER

(1) i%# Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu &4,
HEL Contour Nodal Solution Data # 5 HE, 7F Item 1o be contoured ¥ #HEth %3¢ Nodal Solution
| DOF solution | Nodal Temperature @5, #di OK #8, ANSYS & 03 2P 13-176
7 BT B as Shid SR o R S () .

{2) %+ Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu 4,
iHBL Contour Nodal Solution Data 3 i5HE . ¥F Item to be contoured ¥ 3 HE<h % 4% Nodal Solution
| Stress | X-Component of stress 70, #idi OK ##l, ANSYS WO Rl 13177 fix
iR P AE X A in ek A .

AN L T

b e B [
=, |
- -
- A Ll .
mﬂ m
kA 1 B E]T H-rsf 11 m __-maia 1 A _ vma
P 13-176 Wit 0 sh s 0 I v sl i 15 W (R B 13077 WP B X A N

£3) EEHF Main Menu | General Postproc | Plot Results | Comtour Plot | Nodal Solu fir4-,
B Contour Nodal Solution Data 3HEHE, 4 Iem to be contoured 5| 3 HE b 25 #F Nodal Solution
| Stress | Y-Component of stress 31, #ili OK #4#. ANSYS WO# B rminB 13-178 iR
B R B Y O A R (R .

(4) i&# Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu fir 4,
Hi B Contour Nodal Solution Data 3HEHE, & Iem to be contoured F1 FEHE 5 23 Nodal Solution
| Stress | Z-Component of stress Z£1, #.if5 OK {4, ANSYS W D BB 13-179 =
FIHHE RS Z R B WM.
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M 13178 AR AR Y A (] R R A O B 13179 AR Z TR R

(53 FE4F Main Menu | General Postproc | Plot Results | Contour Plot | Nedal Solu iy 4,
H T Contour Nodal Solution Data #3H{EHL . ¥F Item to be contoured ¥1| #2HE i #f Nodal Solution
| Stress | von Mises stress 2200, Wiy OK #4. ANSYS W D4 50 13-180 B gt
P A R B R

(6) L+ Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu %,
it1 Bl Contour Nodal Solution Data 3 {5HE. & llem 1o be contoured 31 FHE] 25 Nodal Solution
| Total Strain | von Mises total strain @M, fdi OK Hill, ANSYS B O 8 sl 13-181 B
A= (I R P S S e i G (R

— |
B
. — | e — — s —— e —
L] 17w e (L] cam | L ] L] = b 10|
B 13-180 bR ol AW W G B I3-1R1 AN S N T A W IR

#FEiF: BRHEAKER. THRERE
(1) %# Main Menu | Solution | Analysis Type | Sol'n Controls @4, Bl Solution
Controls ¥ i5HE, #HIPA 13-182 HIHATER, .07 OK B G AT .
kb s ot ______—_ = __________

o e g g oy Fi-

| L Do e T et =] ke B

[ ke m i w0 T i) iy

" i

—— === F
[ e I T] b a're
Sttt ey [ H [ eer——"

= g m b Femmiras
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B 13082 e EEs T

(2) iKHF Main Menu | Soluion | Solve | Current LS dir%. H{IE Solve Current Load Step
HEHE, Wil OK 8:EH, ANSYS 35 Frtfckm o 50,

(3) R TR, BN Nowe 50, 9di Close 8] [ iE 154,
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(4) #&$FE Utility Menu | File | Save as &%, HIH Save Database ¥ iGHE. ¥F Save
Database to 2 ACHE P HLA exerciseS3.db. TP E R, By OK B HEHEHE.

B\ EERBER

(1) i%#F Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu ir% .
I Contour Modal Solution Data 358, £ Item o be contoured ¥ 3 HE P 2E 4% DOF solution
Temperatre TEMP 378, H G mif B SR, fid OK #£#. ANSYS WO 2rinkd
13-183 B 10 B G f iR S (e .

(2} E4¥ Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu w74 .
H B Contour Nodal Solution Data #4&HE . ¥F Item to be contoured 71|32 HE P i $ Nodal Solution
| Stress | von Mises stress Z£001, M7 OK fi8l. ANSYS B O SatmpE 13-184 My
Py R A R

IO, TR m i, DO LR m—
EEFat ETIFT
=il T
T 1B T
e By pran
Lo ] [ el
T 144 i AR
=

L LR R R

' L L=
1 il 1N 1M (L] LS L] d H 20 HFEA - B

B 13-183 10 ¥ 55 08 0 5 Yl PE13-184 SRR S N A

(31 B Unlity Menu | File | Exit fir4, H8 Exit from ANSYS 3HEHE, 355 Quit-No Save!
ik, fdi OK He#l, 5H ANSYS,

St
fFILNBHE. EXERCISEY | £ THLAR
JTITLE., FRICTION HEATIMG OF & SLIDING BLOCEK P sl il
{PREFT | s irsmE
ET. 1. FLANELY | Zdlrgapga

ET. 2. TARGELGS

ET, 3. CONTALTL

KEYOPT, 1, 1. 4 S8 5 R &

KEYOPT: 1., 3. O

KEYOPT, 3, 1. 1
aod I WA S

JENUM. LINE. 1 IR s
RECTNG. « 20. + S POk e K
RECTI¥G . « 5. 5. 10

LESIZE: ALLy 1. + » 1. 1 ! iREEAFHR
AMESH. ALL 1ot d it 5 A | 5
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LSEL, &, » » 3 | ISR

NSLL, S, 1 | oARER L BTH &
R, 1

TYDE, 2

ESURF - - LR
ALLSEL | AT Rk
LSEL, 8, » » 5

NSLL, S, 1

TYPE, 3

ESURF !V A A& EL
ALLSEL

FINISH

/SOLU | MAERE
ANTYPE, TRANS ! iR AR AR E S
NLGEOM, ON | ST A ELH
NROPT, UNSYM ,

TOFFSET, 460 ! R EBRARSE
TUNIF, 0.00 ! A EE RN
TIMINT, OFF, STRUC I G EE o) gLk B ]
TINTP, 5 » » 1.0

TIME, 1.5E-2 ! R R
AUTOTS, ON ! F 5 HShE)FK
NSUBST, 30, 10000, 30 ! /AR
QUTRES. ALL, -10 ! R Bk bk
LSELs S, » 5 7

NSLL, S, 1

*DIM, PRESS, TABLE. 2, 1, 1, TIME AL £ %0

SF, ALL, PRES, %PRESS% ) A W
PRESS {1, 0, 1)=0

PRESS(1, 1, 1)=40

PRESS (2, 0, 1)=40

PRESS (2., 1. 1)=40

ALLSEL

LSEL, S, , . 6

NSLL, &, 1

D, ALL, UX, 15 U A A AR A
ALLSEL

ASEL, 8, . » 1

NSLA, S, 1

D, ALL, UX, 0 IR § ZEL: Tup & Sy
D, ALL, UY, 0

ALLSEL

SOLVE | LMt n
FINISH

/POST1 ' ) AEHEE
PLNSOL, TEMP | AR EFHAAR
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PLNSQOLs 5. X
PLNSOL: 8. Y
FLNSOL: S, 2
PLNSCL, S, EQV
PLNSOL, EPTG. EQV
FINISH

/80LU

TIME, 10

AUTOTS. ON

TINTP, » » » 1.0
NSUB, 10. 10000, 10
OUTRES. ALL. LAST
SOLVE

FINISH

/POST1

PLNSOL, TEMP
PLNSCL, S, EQV
PLNSQL, EPTO, EQV
FINISH

/EXIT, ALL
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R B8R S5 L ANEDT
141 R I—FZAABRLAHASBRAAT

14-1-1 S M4 E

FEAERSE, FREEKER EANOLZRN D p MEH, €SB A
A g MEMMER, MAKBAOLEEN T, WE 14-1 Bir. SENLASYE. 85K
BB BHEIR 14-1. 142 Bis, RELLTRESH FRAERNTRGEES. BEH.

BETI B VIR 735 DA R i b & BB B IR B B AT B A S R4

{2 & & AF-

® BB IRETED
AR K AT RGE R
BREEAERE

AL ZR S 2 ks §
B+ E B AR
s R SRS, 0.

B 141 AREESEMEEREE
F 141 FEKERRSH

BEp BEy SRR K ke C
kg/m? kg/(m « g) W/{m « K) Jitkg - K)
13530 1.52x 107 8.55 139.5
*14-2 BERNASERBHE
HiED KEL Ehp RET SEHER q
m m Pa K W/m?
0.006 0.12 1 350 3000
14-1-2 ] M 4%

RPN SN AT N OBEAKR, BIEREGR R, RS KRARE
FI—%, BT H BT AT R .
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14-1-3 KW ¥R

F—%: BT EaMI{EmE

(13 4 Udlity Menu | File | Change Jobname #ir<%, 8 Change Jobname 3 i5#E, &

[/FILNAM] Enter new jobname 3 44 b A T 0545 EXERCISEL, #idi OK Hi#l 3

S HE.

€23 iE#F Wiility Menu | File | Change Title %, B Change Title 3 i5#E, & &HE
F18; A LAMINAR FLOW THROUGH A PIPE SUBJECTED TO UNIFORM THERMAL FLUX,
LT DK FE 3 s 1R HE.

(3) 3E#E Main Menu | Preferences g%, HW Preferences for GUI Filtering 3 5 HE, %
' FLOTRAN CFD Wik#E, M OK $e#l ¢ i iS4 .
M EMBETRER

€ 1) #%# Main Menu | Preprocessor | Element Type | Add/EditDelete a7, i Element
Type 3 iHHE, i Add fiffl. H{B Library of Element Types 3} iEHE.

{3) ¥ Library of Element Types @77 -¥|EHEP &5k FLOTRAN CFD. 2D
FLOTRAN 141 X7, {E Element iype referance number A HERSA 1. WH 14-2 fr=.

Cily P DI P kel P i i
s i el
|
v - —
L e e ] e}

B 142 MOoUARI RN R AN

(3) ¥y OK $£#l. ] Library of Element Types 3{FHE.

(4} #ili Element Types 3 iHHEH 7] Options $#H, B FLUID 141 clement type options
FHEML, 7F Element coordinate system K3 T4 FEAEP A Axisymm about X 3£, 4%
MA AR N, e 143 Frm, iy OK #ril 0 F S iE .

vigimra P FAMGETE, Vsl Ty B i |
i o il | ==——
s cocrdna e 11 | F———r—
M| il il DO T B4 | T |
= | caunl | |

B 14-3  FLUTDI4] SUIEMHE W i5HE
{5) Ml Close ##fl, %M Element Type 3} i5H8.
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b8 BT

=, BALAEE, ¥oRtE
(1) ¥+ Utility Menu | Parameters | Scalar Parameters %, (11 Scalar Parameters 3} i
., fErAErpRA L=0.12, WP 144 B, 1di Accepe Hil .

T —
I.'-l-hll

e

Moyl

[E] e | o | s

P 144 i B iR HE

(2) 8 E—RahiE, HXMALTSNHE.

R=0.003;

PRES=] 1}:

TEMP=350);

QW = 3000,

RHO=13530,

MU=1.52E-03;

K=K.55;

CP=139.5

oy A A, R d Accept Hedn,

(3} iy Close #£4l. %M Scalar Parameters 3 5 HE .

(4] i%FF Main Menu | Preprocessor | Modeling | Create | Areas | Rectangle | By Dimensions
%, L Create Rectangle By Dimensions #5HE, 75 X1,X2  X-coordinates 3 A il A X
BB 0. L. f£YLY2 Y-coordinates LAHEDHA Y %45 0. R, WH 14-5 Fr5,. #ik OK
B 6 A A i HE

(5) iE# Utility Menu | Plot | Areas dr<% . ANSYS I 0438 5574 ot L fa S,
WP 14-6 .,

BE 14-5 o i 0t ol it 5 HE B 14-6  HEREER LS RER Lar
(62 i Unility Menu | PlotCtrls | Style | Size and Shape i %, 13 Size and Shape 3 i
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HE. £ RATOY Y distortion ratio SCARES S A 10, AT AR EE, o8 147 5
:ﬂ'::i-

(7) Bl OK ##l, X Size and Shape THEHE. ANSYS Hmi Y HEECK 10 #5601
A, W 14-8 .
Hon: ERHFAEARTH, WS Y FEAK 104, HFFLv% ANSYS it Jid4E,

(8) ZF Utility Menu | PlotCirls | Numbering €<%, 13 Plot Numbering Controls 7/ iF
HE, & LINE Line numbers T, #HHEMN OF % On, HEETHHE T HBEE,
fi OK Hedf 26 T

|Fre e | Fewn sstliom by |
|5t ] oy o e —ar
e
T ST R = ——
P ﬁ i Mll
[ Lo Pt i [T =
| imarec) oo o st
% e frak foriei— 3
e =
BEIT e E‘
| | i i i Forear
e S —
T T T — e — | |
= | - | | - | ‘
M 147 RoFRE iR i 148 FEECE 10850 LT R

€93 E$F Main Menu | Preprocessor | Meshing | Size cotrls | ManualSize | Lines | Picked
lines #y%, 8] Element Size On Picked Lines $L8., TErAKEPMA 2. 4. Hdi OK #.
3L Element Size On Picked Lines 3HEHE. 7 NDIV MNo. of element SCABEep$A 10, 7
SPACE Spacing ratio JLAEHEA-2, MM 14-9 Frr,. $d OK f % M dahseE,

#87F: & SPACE Spacing ratio 30445 dr A 0 {8 700 M 46 0 G100 o £ AR b AUL
oA &y o ] oy 9 o A,

(10} @&F¥ Main Menu | Preprocessor | Meshing | Size cotris | ManualSize | Lines | Picked
lines dir%, I Element Size On Picked Lines 8., # X &Hichda 1. 3, #8d OK &5,
YL Element Size On Picked Lines 3iEHE, ¥F NDIV  No. of clement devisions 3 4 HE dr i A
100, i OK HeEH 5 F SR EHE.

€117 3+ Main Menu | Preprocessor | Meshing | Mesh | Area | free #7%, I Mesh
Areas LR, BLT Pick AN FE8H,  PORE L S E B85 AN 14-10 TR,
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gy brBUPE 5 BBy

[Tl

BN | PR e e e
N Cmrry i
W oo m drw
i w L s OV ek el
FORC ST o i
MRAY e

AL D e

| o a7 e e o e, (M e
iy g e A5 e
S EATEY Si @i

=T

= | | - |

B 149 R RH S RAHEEE Bl 1a-10 BRI SE R BT

¥FOE: EmEET

€13 3EFE Utility Menu | Select | Everything fir 4.

(2 ILFE Wiility Menu | Select | Entities #7-%, (B Select Entities 358, #F®14TF
Fe ¥ FHE I Lines T, 769 2 P FRA|FEDPERE By Num/pick 15, E8 3 %15
H kS From Full iERH. W 14-11 B7r. 8l OK B, I Select Lines S8, #
AN PN 3, i OK Hl iR,

£33 ZXFE Urility Menu | Select | Entities ffir%, M8 Select Entities #HIHE. 8 1 4+ F
Fr ¥ BHEP RS Nodes IETR, 5 2 T FHF R0 245 Anached o B0, E5 3 ki
ik Lines, all Wik, @B 14-12 W7s, s OK B 250 o 15 HE

(4 33K 4 Main Menu | Preprocessor | Loads | Define Loads | Apply | Fluid/CFD | Velocity
| On Nodes 4. (1B Apply V on Nodes 34, %7 pick all #8461, 18 Apply VELO load on
nodes THGHE, BT 14-13 A HBETH . $dy OK Bl 5T HE.

_m

Huira = A R [ E——— |
BFachrd in - &5 et L e T
r s —
I Eypaleia gty 1 it e
= m B Lo e T
e S —
_ T e T —
| T i St F Gornt v e
ey malll =
i Rebeen " daae Betent gy e e e
LT L -
T i
| A | _OE | dgphy |
B 14-11 EFEERTRE W 402 B A THE PR -3 o M e S E

(5} I#F Main Menu | Preprocessor | Loads | Define Loads | Apply | Thermal | Heat Flux
| On Nodes @14, HHL Apply HFLUX on nodes ##t, #iif; pick all #, 3 Apply HFLUX

418



on nodes #iEHE. £ VALUE Load HFLUX value SCAHE 88 A QW, W[ 14-14 Fios, R
OK $8 2: A e

H
B CarsilafE i Fare
i o =

= | e | |

B -4 ST R R A R ME

(6) % Utility Menu | Select | Everything .

(73 ##F Utility Menu | Select | Entities fir%, B8 Select Entities X if#E. EH1TTF
FrF B HE b 3R Lines 05, 763 2 M FHAIZAEDEH By Numpick 0, % 3 THER
@ eh ik From Full MG, Mdi OK 8l B Select Lines $LL, AR DA L
ity OK HeHl X it .

(8) #4F Utility Menu | Select | Entities fir%, 38 Select Entities 2} §54E . EHLTT
FoF B HE P HE Nodes 201, 765 2 4 FRVIEHEF L Anached to IR, R 3 TEME
hi% e Lines, all $igdkel, Hd OK oM iSiE.

(9) 1%#% Main Menu | Preprocessor | Loads | Define Loads | Apply | Fluid/CFD | Velocity | On
Nodes 4, HE Apply V on Nodes $E8L, 515 pick all #81, 1 Apply VELO load on nodes FEHE,
fEVY aload value SCAHESFHLA 0, HACENUERAISGAN, M OK MBS,

(10) %FF Utility Menu | Select | Everything % .

(11 B4 Utility Menu | Select | Entities fir-%, tHBL Select Entities %] iEHE. T8 14T
JrFIFEHE L Lines 370, 7638 2 4 FRFIFEPEHF By Num/pick IR, 7€ 3 TEM
Hlegkeh From Full 8858, %l OK 5, tH Select Lines 34, FELAHEPRA 4,
iy OK il i,

€123 3 Urility Menu | Select | Entities fir-<%. AL Select Entities AiEHE. £FH11F
Fr 1) 36 HE 7 2 4% Nodes 658, 8 2 + FRFIFEEPER Atached 1o B, 5 3 TR
e Lines, all i, fdy OK Hoi %6 s vheE.

(13) ¥ 3% Main Menu | Preprocessor | Loads | Define Loads | Apply | Fluid/CFD |
Velocity | On Nodes @<, H8L Apply V on Nodes 348, #if7 pick all #41, 3R Apply VELO
load on nodes #iEHE, ¥ VY a Load value SCAKEFSRA 0, MR AIBGAEE, Mdi
OK Hofl 5 H & & HeE.,

(14} # 3% Main Menu | Preprocessor | Loads | Define Loads | Apply | Thermal |
Temperature | On Nodes #ir4, Hi3 Apply TEMP on nodes 38, 447 pick all Hed . AL Apply
TEMP on nodes 735 HE, 75 Lab?  DOFs to be constrained FiFEHE 5 3% % TEMP 3£, {£ VALUE
Load TEMP value & #HEshd A TEMP, M 14-15 fim, Mk OK Sl XM iER 158 .

(15) i%# Main Menu | Preprocessor | Loads | Define Loads | Apply | FluidCFD |
Pressure DOF | On Modes @4, W3 Apply PRES on Nodes 3%, M pick all #i6H, A
Apply PRES on nodes % if L. ff FRES Pressure value 3 4<HE 4 A PRES, W 14-16 .
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P B8R S Pl
i OK $E§ 5 H s HEHE.
) depyy TP e i ] sty B i i it o -
Bmhl . o e s e =
F s e -5 T
.. Gaas . =]
- ——
| P
Rl imml TTHE s ‘1_|u-r |
L — e | = | oy | cwes | - |
P 1415 ol O A 4 E HE 1) BB 14-16 86 HE b #7652 i HE

(163 B Uility Menu | Select | Everything 1%,

C173 35 Utility Menu | Select | Entities fir$r, 3 Select Entities 358, 8 1 +F
T FFEHE IR Lines KW, 768 2 TR R HE k4 By Num/pick I£18. #8310
H P From Full a8, S OK #4l, H50 Select Lines 88, 75 AEchigh 2,
My OK Hedl % /A i,

(18 3+ Utility Menu | Select | Entities #r%, tHl Select Entities #155HE. 765 | 4~ F
Fr F RHEP I Nodes IEI6, 7538 2 4 FH 5|2 HEPEF Anached to FEI0, 7598 3 i~ Tl £
HrILeH Lines, all G, i OK Hebl M i He .

(19) L4 Main Menu | Preprocessor | Loads | Define Loads | Apply | Fluid/CFD |
Velocity | On Nodes ir-%, Hi3 Apply V on Nodes 8L, Bidi pick all #4, M Apply VELO
load on nodes T W5HE, fF VY a Load value 2L AHE A 0, 35 F B A SR, M ok
HHH PR S E,

(20) i # Main Menu | Preprocessor | Loads | Define Loads | Apply | Fluid/CFD |
Pressure DOF | On Nodes v %, 15 Apply PRES on nodes S8, %1l pick all H%, th Apply
PRES on nodes A71EHE. 7E PRES  Pressure value ZCAKETRRA 0, Bty OK #8056 EHEHE,

(210 ZEFF Utility Menu | Plot | Element fr4, ANSYS B8O oo RS R, i
P 14-17 FToR.

m—

M 1417 to#k o ey B 8o
(22) iEF Unility Menu | File | Save as #r4, {1451 Save Database THiEHE, 1F Save Database
to SASESH A exercisel 1.db, (R7F FikER#itE, #ih OK L i R

|i.|-u|l-ﬂ|
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(17 P Main Menu | Solution | FLOTRAN Set Up | Execution Cirl #ir%, {13 Steady
State Control Settings T 5 HE, M 14-18 o BT R, M OK M XM FiE.

(2} ## Main Menu | Solution | FLOTRAN Set Up | Fluid Properties &%, i3l Fluid
Propertics #f i5#8, 7E Density F &%) #HIFiEH Constant I, P 14-19 FR. Rl OK
40, I CFD Flow Properties ¥ i5HE, 2 14-20 W BT ERE, R OK FekR X
A iGHE.

{3} &5 Main Menu | Solution | FLOTRAN Set Up | Flow Environment | Ref Conditions
fn%, T Reference Conditions #1iEHE, 7 [FLDATA14] TEMPNOMI Norminal Temperature
i AHE A TEMP, SR AIRA R, W 14-21 B, Wi OK HELCH] R iEH.
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or e S Sl b

(4) BEFE Main Menu | Solution | FLOTRAN Set Up | Additional Out | RFL Out Derived %,
HEL RFL Output Derived 356, 25E 1422 A HEHTERE, fdi OK M isdiFiE,

(5) iE# Main Menu | Solution | Solve | Current LS #ir4r, 4 Solve Current Load Step
A IEHE, il OK 8], ANSYS Frifidcnl 3.

(6) BRBFEHIG, ANSYS B0 O H ) Note $E738E, i it OK 80126 Mt isiE.,

(73 HF Main Menu | Solution | FLOTRAN Set Up | Execution Ctrl %, 3 Steady
State Control Settings ¥ 15, € EXEC  Global Iterations 3 ACHE b & A, 50, 304 % 00 2 B B0
W, fdy OK Fedll %t iEE .
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BH 14-22 W W R iR RE

(8) & Main Menu | Solution | FLOTRAN Set Up | Solution Options @74, 180
FLOTRAN Solution Options 3f i5HE, $HP 14-23 3T SR, R OK B0 HiE iFiE,

(9) +F Main Menu | Solution | FLOTRAN Set Up | Relax/Stab'Cap | DOF Relaxation
fir%. HiBL DOF Relaxation 35 i5HE, F TEMP Temperature relaxation W AESHA 1, Hf
EWMBRHMAER, WE 14-24 For. Wl OK B i iEiE.
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(10} 4 Main Meou | Solution | Solve | Current LS #7<%, 0 Solve Current Load Step
AHEHE. Ml OK fEfHl. ANSYS FRifssEmiit 9.

(11) RMEHEHIG, ANSYS B® O Nowe #2778, $di3 E# Close #l3CHE
FIEHE.

( 12225 4% Ukility Menu | File | Save as éi7<%, (i Save Database % iG#HE, #F Save Database
to AP A exercisel 2.db, fRIFAREE R, S OK ol X F i iEHE.

. EERRBER

(1) %+ Main Menu | General Postproc | Read Results | Last Set fir%.

(2) £+ Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu ir-%,
B Contour Nodal Solution Data ¥ ifHE. & Nodal Solution | DOF solution | Nodal
Temperature 1%, #idi OK i, ANSYS W0 @i 14-25 By {4 S0l i i 9 5 4
HFEEE .

(33 #%4f Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu 4,
i1 B Contour Nodal Solution Data 3 i HE . %+ Nodal Solution | DOF solution | X-Component of
fluid velocity #ETH, fdi OK £, ANSYS B O Som B 14-26 B A ) 8 5 -
{HERE .

g e TR Ry T o T L R

T T TamT

HETH T B = Are BENE  1IEEIE Lk L] Ll gy i e

P 1-25 e 1 PO A A R I B 14-26 R Pt e A A S A 20 O RGP

(4 34 Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu %,
H . Contour Modal Solution Data 35 i5#E, #£4% Nodal Solution | Other FLOTRAN Quantities |
Shear stress at the wall, HLili OK {41, ANSYS W O i imbE 14-27 Bram 000 46 -5 58 5 i
B T 00 G0 e e .

(5) 4% Main Menu | General Postproc | Path Operations | Define Path | By Location ir
4, B By Location #iEHE, 7F Name Define Path Name JCACHES 4 A PIPEL, 40T
TR R, WP 1428 Fras.
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B 1427 g 05 B0 160N A S o I 2R B
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(6) %l OK ¥4, 118 By Location in Global Cartesian 3 G5HE, &8 H{F 14-29 T IC8
iTHW . Wi OK Hifl, 8 By Location in Global Cartesian %1 iS4, f£ NPT  Path point number
wAHESEA 2, T X.YZ Location in Global CS AP A L. R. 0. g OK

i,

] P g g
T i Al T

(=

[Fea ] Oy s oy el e ¢ Entieses Dowes

13 By Location in Global Cartesian 3 {5HE. #ily Cancel Hi#H 25 H 3} 5 HE.

i

ST Tim waion of i el e rad !
b e o e el g PR et

Il

G | s |

B 14-29

IE S S R A

(7 #EH Main Menu | General Postproc | Path Operations | Map onto Path #i7-%, HH

Map Result Trems onto Path 3 354, fF Lab

User label for itern 3 AHE 5 A VX, £ Ttem, Comp

ltem to be mapped @8 5% FHE P 4 5% DOF solution. Velocity VX 0, H a0 0

L E,. Wl 14-30 B,

B 14-30  mede o ek LB b R AT

(8) Hili apply #&ill, ¥ Lab User label for item A& HE$iA TEMP. TF ltem,Comp
ltem to be mapped B9 §~ 53 HE b 41 5 #£#F DOF solution., Temperature TEMP 27, #di OK

HH 5 H S HE .
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(9] EF¥ Unility Menu | PlotCirds | Style | Size and Shape #iv$-, 3 Size and Shape 3 iE
HE, ¥E RATOY Y distortion ratio 3L KPR A |, KR EHBIARE, Al OK Hx
A AHENE.

(10} F¥E Utility Menu | File | Change Title #%, (HB Change Title 158, ¥ L&
Hi A AXIAL VELOCITY PROFILE, VX(R), Wiy OK ## CHEaHEiE.

(117 4 Unility Menu | Style | Graphs | Modify Axes d4, HiBL Axes Modifications for
Graph Plots 31i5HE, &M 14-31 AT RE, Wil OK H 2 M ided T,
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(122 % Unlity Menu | Style | Graphs | Modify Curve &%, BB Curve Modifications for
Graph Ploss 3 i5HE, 2 MM 14-32 3 LB R, £ OK #8C AErHSE.
(13) B$F Main Menu | General Postproc | Path Operations | Plot Path ltem | On Graph &
4, N Plot of Path Items on Graph 3 i5HE . 767 3 HE P 4 VX 2570, i OK #£41. ANSYS
S O o il O b S R A e A S R ek, Wi 14-33 FiE.
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(14) 3#%#% Utility Menu | Style | Graphs | Modify Axes 4ir4, H3 Axes Modifications for
Graph Plots XHiEHE, 7F [/AXLAB] X-axis label 3L A HE i A RADIAL COORDINATE,(m),
7F[JAXLAB] Y-axis label 3 &HE ¥ A EMPERATURE, (K), 7 [/GTHK] Thickness of axes
TRFIFAE P LR Triple 7, Hifi OK 4L XHAENEIE.

(15) i%3% Main Menu | General Postproc | Path Operations | Plot Path Item | On Graph fir
4>, tH3R Plot of Path Items on Graph XMi&HE, EFIFTIEPAFE TEMP BIM, #Fify OK 344,
ANSYS B4# 0 Bt O4RARERR MBI XRBE, WE 14-34 Fix.

(16) 3£ Main Menu | General Postproc | Path Operations | Define Path | By Location #¥
4, I By Location *1i&HE, #F Name Define Path Name L AHETPIG A PIPE2, H A&
KHBRIAE .

(17> B+ OK ¥4, HE By Location in Global Cartesian XiE#%, 7¢ NPT Path point
number LAHEFHA 1, 7E X,Y,Z Location in Global CS CAAEFEKMA 0. 0. 0, B
Apply #4H, 7E NPT Path point number JXCAHMEF#A 2, 7£ X,Y,Z Location in Global CS 3
AEFKIRBA L. 0. 0, B OK #4, DI By Location in Global Cartesian X1 1548, ¥
Cancal #4035 H iZIEHE

(18> #£3E Main Menu | General Postproc | Path Operations | Map onto Path 4, 8
Map Result Items onto Path 3i&HE, 7F Lab User label for item LAFEFHA TEMP, 7
ltem,Comp Item to be mapped P3| RHEP 43 % #E DOF solution. Temperature TEMP %
I, HAREWLKAMNEE, Hdy OK #8lCHEEHE.

(19} #%#F Utility Menu | Style | Graphs | Modify Axes fg4*, HIR Axes Modifications for
Graph Plots X {5, 7F [/AXLAB] X-axis label JCAHE T4 A AXIAL COORDINATE, (m),
# [/AXLAB]  Y-axis label 3L EHE ¥ A TEMPERATURE, (K), 7 [/GTHK] Thickness of
axes FHFIZHEHILFF Triple TR, PAT OK #4056 I%AHEIE.

~ (20) 3%¥¥ Main Menu | General Postproc | Path Operations | Plot Path Item | On Graph 4
4, 1L Plot of Path Items on Graph XHEHE, ZEF(RAET %R TEMP, #6 OK #:4, ANSYS
B0 ERP O FRARBEASNABRARESE, E 1435 FiR.

Toamt AN o AN

=1
PATHFLET PATH PLOT
TEWF

TEMPERATURE JK)

TEMPERATURE 39
P 1y 31 Fdgd A

an

P L3 a
RALIAL COORDINATE, jm)

14-34 OB E SE RS cE sk Bl 14-35 F 088 FREFRE SHmaEX R s

(21) %3¢ Utility Menu | File | Exit fiv4, th3l Exit from ANSYS SiFHE, 2% Quit-No
Save!BLiEiR4H, Wi OK #4l, B FHKH ANSYS.
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/FILNAME, EXERCISEL

KEYW, PR_CFD, 1

/ PREF7
ET, 1. FLUID141
KEYOPT. 1, 3, 2

L=0.12
R=0.00403
PRES=1.0
TEMP=350
QW=3000
RHO=13530
MU=1.52E-03
K=8.55
CP=13%9.5

RECTNG, » L, » R
JRATIO, 5 » 10
LPLOT

/ENUM. LINE, 1
LSEL. 8, + , 2, 4, 2
LESIZE. ALL, , » 10, -2
LSEL. Sy 4 » 1, 3, 2
LESTZE, ALL, . , 100
ALLSEL

AMESH, 1

ERPLOT

LSEL, Sy » » 3

NSLL, 5, 1

Dy ALL, VX, QO

D, ALL, V¥, O

S5y ALL, HFLUX, QW

LSEL, 8 + » 1
NSLL, S8, 1
D, ALL, VY
LSEL, S 5 » 4
NeLL, 5. 1

D, ALL, VY, 0

D, ALL, PRES, PRES
D, ALL, TEMP, TEMP
LSEL: S, » 1 2
NSLL, S, 1

D, ALL, VY, O

D. ALL, PRES, O
ALLSEL

FINISH
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453 57 P 5 S AT

/50LU

FLDATA,. ITER, EXEC, 300
FLDATA, ITER., CHEC., 10
FLDATA, TEMP, NOMI. TEMF
FLDATA. NOMI. DENS. RHO
FLDATA, NOMI, VIS{, MO
FLDATA, NOMI, COND. K
FLDATA, NOMI., SPHT. CP
FLDATA, QUTP. TAUW. T
S0LVE

FLDATA, ITER, EXEC. S0
FLDATA., SOLU,. TEMP, T
FLDATA, S0LU. FLOW. F -
FLDATA, RELX. TEMF. 1
SOLVE

FINISH

/POST1
SET, LAST

PLNSOL., TEMP

PLNSOL, VX

PLNSOL, TALW

BATH. PIFEl, 2

PPATH, 1, 5, L, 0, O

PPATH, 2, , L. R,

PDEF, VX. VX

PDEF. TEMP, TEMP

/RATTIO

/AXLAB, X, RADIAL COORDINATE, {m)
/AXLARB, Y, VELOCITY, {m/sec)
/{DEVICE, RASTOR. ON

/GTHK, AXIS, 3

/GTHK, CURVE. 3

PLPATH. VX

/BXLAB, ¥, TEMPERATURE, (K]
PLPATH., TEMP '

PATH, PIPEZ2, 2

FPATH, 1. , 0, 0. 0

PPATH, 2. , L. 0, O

PDEF. TEMP. TEMP

/AXLAR, X, AXIAL COORDINATE. (m)
/AXLAB, Y, TEMPERATURE, (K)
PLPATH, TEMP

FINISH

JEXIT
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14-2 | 2—eRPLALGRMREE R2N

14-2-1 (6 M 4% &

B 14-36 BFion A /ATe sk, SERSELRTS, TEREE URE N 193K, 8X%H
34 1.0135E5Pa, E hAEAI N 9.81nvs®, FikMk 1.01E5, FEEASMASTRAE T1=360K,
2= B AR SN T,=200K, R ANSE&EFAEITHEMN.

T

\ g=9.81nvs? / T;

!

" 0.06
(.08

#1436 TERERTER

0.04
0.06

d

14-2-2 i M 4 A%

A2 A TR L BB T AU R, oAU B AL B T SRR
B, EARFEERPRESEENIAHER, KA FLUIDI41 -5 SUTHTT K.

14-2-3 KMI R

£ BUTECHEMIERE ,

(1) ##% Utility Menu | File | Change Jobname ¢4, i Change Jobname % iEHE, 7E

[/FILNAM] Enter new jobname 3CA4E F#1 A TESC#E 4 EXERCISE2, #ify OK %4155

(2) ¥£#% Utility Menu | File | Change Title ir$>, i3l Change Title %14, ZECEIHE
s A BUOYANCY DRIVEN FLOW IN AN OCTAGONAL CAVITY, Bid; OK 34 3 HiZxt
EHE . '

(3) #%3% Main Menu | Preferences #r$, HiIL Preferences for GUI Filtering X ifHE, %
#7 FLOTRAN CFD i34, $ih OK #H % E0HEHE .
B EXNBRTAR

(1) 3¥%%#F Main Menu | Preprocessor | Element Type | Add/Edit/Delete g%, 10 Element
Type IiEHE, BEd7 Add ¥4, HB Library of Element Types FHEHE .

(2) ¥ Library of Element Types MIPFIRIET 23 H &R FLOTRAN CFD. 2D
FLOTRAN 141 3£1f, 7F Element type reference number SCAKEHIGA 1, #h OK #5548, X8

(3) #il Element Type ¥i54E L Close 41 < Hi% R 1EHE .
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orbr a5 I T

= B LR, oS
(1) #E4 Main Menu | Preprocessor | Modeling | Create | Keypoints | In Active CS &3,
HiM Create Keypoints in Active Coordinate Sysiem 35H#E, 7F NPT Keypoint number 3 4§
P AT 1. 7F X, YZ Location in active CS 30 A<HE 5 i S %l A 0. 0. 0. W 14-37
Aras. By Apply HiH .
(2) B E—Fi#fE. € ANSYS R O3 LU X000 e i 55 B 4 bRl
2 (006, 0, D) 3 (007, 001, 0): 4 (007, 005 0)
5 (006, 006, 0y & (0, 0.06, 0y
T (001, 005, 0); B (-001. .01, 0}

FE T LT —

[ —
LR e —— :._-.‘F' - IF-_I
= L | -

B 14-37 ARl HEHE
BT SRR AZELH RS Apply $48.

(3) %7 OK #2813 M Cremte Keypoints in Active Coordinate System 3 i5 HE.

(4} i&F Muin Menu | Preprocessor | Modeling | Create | Areas | Arbitrary | Through KPs &1
4. I Create Area thra BEM, FEICRMUPSEA 1, 2. 3, 8, My Apply $&60, 7E L &HED
W8, 3. 4. 7. Wl Apply HiEL, ASrAHEREA T, 4, 5, 6, Fidi OK Hel 2 B,

(5) #&4¥ Udlity Menu | Plot | Areas iy, ANSYS SR8 008 8ol id JLETRERY,
npg 14-38 A,

ez AN

oy e

ERIGTARCT CEREN FLOAS I A SCTRGORAL CaWTTY
B 14-38 Rl ir JLAT R ES T s

(6) &#E Utility Menu | PlotCurls | Numbering &4, i3 Plot Numbering Controls % i
i, E#E LINE Line numbers LI, {FHAREM OF %% On, HSEGUEHESAEE, 5
i OK F# % [ i S

(7 IEFE Udlity Menu | Plot | Lines dr-%, om0 ek,
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(B} i&FE Main Menu | Preprocessor | Meshing | Size Cnirds | ManualSize | Lines | Picked
Lines fiir<, HH Element Size on 38, X EDPHA 1. 3. 6, 9, Hdi OK #8, Hm
Element Size on Picked Lines #3158, £ NDIV No. of element divisions 37 420 sy A 30, 0
i OK H4 % F ] iGHe .

(%) ¥ Main Memu | Preprocessor | Meshing | Size Cnirls | ManualSize | Lines | Picked
Lines fir<¥, 3 Element Size on 39, RN 2, 4. 8 10, B OK #H, H®
Element Size on Picked Lines 315, £ NDIV  No. of element divisions & & HEch$y A 6.
iy OK Hed 26 & 0 G HE

€100 EFF Main Menu | Preprocessor | Meshing | Size Cntrls | ManualSize | Lines |
Picked Lines fir-%. 5 Element Size on $8, A bS5, 7, R OK 8, W
Element Size on Picked Lines ¥ i5HE. & NDIV  No. of element divisions 340 b A, 20, @
i OK il i iEHE.

(11 34 Main Menu | Preprocessor | Meshing | Mesh | Arcas | Free fir4, B Mesh
Arcas SLHL, My Pick Al f0E 36 .

€12} ZL#H Urility Menu | Select | Everything 4.

(13) EEFE Utility Menu | Plot | Elements dr4. ANSYS G778 0 708 14-30 B w
R ES R,

LTS m

BE 1439 Mo R

(143 3EHF Uility Menu | File | Save as fir4%, #1 Save Duabase #{iEHE, 7F Save Dutahase
to SCAFEF A exercise2l.db, 77 i MfEIL R, Wit oK 1] 5 M R S HE .
FMA. itk

(1) ZEFF Utility Menu | Select | Entities 14, 1180 Select Entities MIEHE, &M 149-90
HHATER, %4 OK Bl XAiEntiFh.

£2) ZLH¥ Main Menu | Preprocessor | Loads | Define Loads | Apply | Fluid/CFD | Velocity |
On Nodes 4. (1B Apply V on Nodes 38, §.:5 Pick all Hedil . 118 Apply VELO load on nodes
AEHE. BMEE 1441 WEITEE, Bl oK e 6 ] i RS AE .
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P From Full fUEHH. W 1442 (a) Fiae,. $di OK 6. 5 Select lines H8, %
EHEPHRA 4, 7, 10, B 14-42 Cb) Fian, By OK H8 X i,
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WU E FOTRAN B i Wi 8|

(%) ##F Main Menu | Preprocessor | Loads | Define Loads | Apply | Thermal |
Temperature | On Nodes ir%. 1B Apply TEMP on Nodes 8, $.i7 pick all #41, 111 Apply
TEMP on Nodes 3] (5 HE. {£ Lab2 DOFs to be constrained ¥ #& £ b % TEMP iXT0, {E VALUE
Load TEMP value & AHE 4§ A 360, WP 14-43 Frig,. Wiy OK S o (4 i S e .

(6) EFF Utility Menu | Select | Entities éiv-%, HH Select Entities ¥ i54HE, MM 14-42

(o) MICEITEW, Ndi OK 88, HW Select lines 39, FFrREEPHA 2. 5. 8 Bl

(7)) R# Uiility Menu | Select | Entities 7<%, I Select Entities #i50E, 81 T F
T RHEP I Nodes BEALL #E3 2  F R FIRHPIXFE Anached o I5TE, 78 3 EHEH
ik Lines.all #2548, 68 4 &M P KD From Full e, fdy OK Bl X @i
A W HE .

(8) K4# Main Menu | Preprocessor | Loads | Define Loads | Apply | Thermal |
Temperature | On Nodes -4 . 113 Apply TEMP on Nodes 329 . #.d7 pick all #2§0, tHEL Apply
TEMPF on Nodes 3f i HE. ¢ Lab2  DOFs to be constrained 51| 3 £ oh 28 3% TEMP 2510, ¥ VALUE
Load TEMP value SCAHESSA 200, S OK H8l 5 S0 FHE,  Mnds 6 /5 it &s S in @
14-44 Bi 7.

.r_|-|.|'-| m

{v] oty TP - Pt
LabZ (S0 ko b congirsnad : -

E

igriy = fromtos cobim =
F COREAT mahus Wi
i 1]
o ek ot | v |

P 04-43 el PO O 5 0 i BH 1444 MRS ES B

(9} EEFF Utility Menu | Select | Everything &%,

(10 i£F¥ Main Menu | Solution | FLOTRAN Set Up | Solution Options fir4, I8
FLOTRAN Solution Options #f i5#E, f TEMP  Adiabatic or thermal F 37 51 28 M o 2548 Thermal
i, P 14-45 Fras, S I BN TR, i OK el [ s 0 5 HE,

(113 K4 Main Menu | Solution | FLOTRAN Set Up | Execution Ctrd #7-%, (1] Steady
State Control Settings #1 iG#L, £ EXEC  Global Iterations & & H b4 A 200. % OVER ] file
overwrite freq AR P A 50, f SUMF  Output summary frequency ¥ AHE b il A 50, I
SRR, W 14496 FE, iy OK 8] H SR ERE.,
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(123 i%+# Main Menu | Solution | FLOTRAN Set Up | Fluid Properties #ir<-, # Fluid
Properties f 15HE, M 1447 (a) MR EE, $d7 OK &, 1Bl CFD Flow Properties
BHAHE, AN SR, A 1447 (b) . S OK B G it .,
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BE 14-47 R bk ML PE o W T SR

{130 I Main Menu | Solution | FLOTRAN Set Up | Flow Environment | Gravity ir4,
B Gravity Specification #15HE, ¢ ACELY Accel in Y direction 4 P 5gA 9.81, o)
14-48 s, fidy OK Hedfl i i ad iS4 .
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# 1M & FLOTRAN i 3 i % B

{ 14 K4 Main Menu | Solution | FLOTRAN Set Up | CFD Solver Control | PRES Solver
CFD fir4, HMW PRES Solver CFD Ri&HE, &P TDMA ik, W 1449 Fror, R
OK #2811 B TDMA Pressure #1FHE . ¥F No. of TDMA sweeps for pressure 30 A4E 5 A 100,
ity OK 16 [ 3 T HE.
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B 1448 WA MRS kA LR EE B 14-49  Hfp sk i WO S

(153 ¥EFF Main Menu | Solution | Solve | Cument LS d%. HiIE Solve Current Load Step
AiGHE, Moy OK Heffl, ANSYS FREfRMoh 5. 18 14-50 B ANSYS P 0705 400 B2t 1) PR s
M‘\:\'

(160 KME G, ANSYS Bt OB Note $#2aHE, 9y Close $e8l X0 0 G HE .

C172 34 Utility Menu | File | Save as dir%. 1 Save Database 3iEHE, 7 Save Database
o AHEPREA exercise22.db, (RAFRME R, i OK Bl M &0 i5H#E .

Time =0
Wy

; PREZ
A TEMP
=
i
= AN AR A
E
£ LEmed
3

L3 FH F F
CiErid w15 ThE# Hamia

M 1450 Tk e EReEsm
(1) %+ Main Menu | General Postproc | Read Results | Last Set g% .
(2) iE# Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu 6y,
i Contour Nodal Solution Data #fi5HL, 4% Nodal Solution | DOF selution | Nodal

Temperature {510, o7 OK §&H. ANSYS BR# 0 SrmE 14-51 FiR MBSy
£ .

(3 3EF¥ Main Menu | General Postproc | Plot Results | Contour Plot | Nodal Solu fir 4,

435



oy Br R 59 P br

H e Contour Nodal Solution Data 3 t5#E. 13X#f Nodal Solution | Other FLOTRAN Quantities |
Stream function-2D $E0,. M OK . ANSYS B W0 Rinf® 14-52 ok 845
{1

[r——— AN

[4a ]
Lk Rl
i

=

CH !
L] - [T = - — [T Y] a1

B 451 BSOS HER PH 14-52 0RO B

(43 ZEHF Utility Menu | PlotCirls | Device Options fir<%, 8l Device Options % i5#E.
SEME 14-53 RSN, fdi OK #0835 H i G .

(5} E£+¥ Main Menu | General Postproc | Plot Results | Vector Plot | Predefined 4.
B, Vector Plot of Predefined Vectors Xf i HE, TR HMAGR, %di OK ##1, ANSYS B 5W
O AR o bl B 1454 7o ) S A o bl L
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L e p— 7 f-.‘-..,: FER RS LTI
T ko PR R (-1 — T 1+ e :@:‘3}
ey = Ir B - - I =L
s i : .
oA - r =
e === ]
i o RIEifiIISSESsasas:s
AR Dol ok, Friessia ™ | - .
T = e it T
ey — FEEE - =
T "11*-"':"__""., TrEf T j@:’lftr
"\.E* L P e H ."-E":"F -
= e | Srai | - | | mﬁ
e by P ] - 7 iiHE Thaard
P 1453 R LW Ese H 14-54 A ERESPEE

(63 ZEHF Utility Menu | WorkPlane | WP Settings <%, {115 WP Settings #i%HE, %
PH 14-35 RS FCHEIT W, Midh OK Helfl 2] o5 4E,

(73 EE4¥ Main Menu | General Postproc | Plot Results | Defi Trace Pt 4, 5l Define
Trace Points 3 i5HE. {ECAREPHA 0.0135, 0.0385, 0. Bili Apply Hi#l, 7 5 AHE A
0.0165, 0.0345, 0. Wiy Apply ##l. AN PHA 0.02, 0031. 0, Wi Apply HHl,
R 0024, 0029, 0. Wi OK XM EFENE, & Y000 58Fey R
¥ 14-56 Fror.
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P 14-55 T fEF i T iEHe fE 14-56 SRR S s IR R
(8) 4 Main Menu | General Postproc | Plot Resulis | Plot Flow Tra @14, HHE Plot Flow
Trace ¥ i&HE. W 14-57 W IEITEE, fdi OK #e#l, ANSYS BETW0 B0 14-58
P s B T SR R R e

[P mmar] Pl Pioss Trace
s b b o e e 1l
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Bl 14-57  ®Thg B ot W g

(9} Z£#¥ Main Menu | General Postproc | Plot Results | Plot Flow Tra fir-%, 8, Plot Flow
Trace 3 ihHE. F ltem to be comtoured along trace F1/ -~ 2 HE b 43 5 i% % DOF solution.,
Velocity VSUM W, { Numir Valid trace point number ST 98§ 4, & Mxioop  Max
number of loops JCACHEPERA 100. i OK 8. ANSYS R0 R =08 14-50 Fig
¥ S0 S s e 0 % 1]
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(10} iE#¥ Utility Menu | File | Exit dir%, B Exit from ANSYS #H5HE, &4 Quit-No
Save! IEEH. M OK 8. 2 ANSYS.

SR
/FILNAME. EXERCISEZ | R I HEHE
/TITLE, BUDYANCY DRIVEN FLOW IN AN OCTAGOMAL CAVITY
! A L AF A
KEYW. PR_CFD. 1 % Sl BT R R
/PREPT DA WAt
ET: 1. FLUID141 | i mn
Ke 1. O Os © Do Sl kS

Ks 2, 0.06. Q. 0
K. 3. 0.07, 0.01, 0

Ks 4+ 0.D07, 0.05. 0

Kv 5 0.D6, 0.06, 0

K+ B« O: O.06, 0

Ky 72 =0.01, 0.0%5, 0

K. 8, -0.01, 9.01, 0

By 1s 2. 3. B R LT
Be B: 3. 4. 7

B T 4 5 B

APLOT | B-7d
fPMUM. LIME, 1 | ek il
LPLOT | Bkl
LEEL+ 8 + + 1, 3; 2 |id A9k 1

LSELs R + » 6y 95 3
LESIZE: ALL. . . 3D g &R ST
LEELs S s » 2+ 4 2

LSEL: As = » 8, 10. 2

LESIZE: ALL. . , &

LSEL: S &« » 5.
LESIZE: ALL. . ., 20

n
=]
a

LY

AMESH, 1. 3 [ &b i 45 P % 50 5
ALLSEL 7% T T
EFLOT | EREL
FINISH
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NSEL, 5. EXT

D, ALLs 5 » 5 » » VX, VY
LSEL, S, s » 4, 10+ 3
HNSLL, 8, 1

D, ALL. TEMP, 360
LSEL, &, » » 2, 8, 3
NSLL, 5, 1

D, ALL, TEMP, 200
ALLSEL

FLDATAL, S0OLU., TEMP, 1
FLDATAZ, ITER. EXEC. 200
FLDATAZ, ITER, OVER, S50
FLDATAS, OUTP, SUMF, 50
FLDATAT7, PROT. DENS. AIR-SI
FLDATAY, PROT. VISC. AIR-S5I1
FLDATA7, PROT. COND. ATR-ST
FLDATAT, PROT. SPHT. AIR-5T
FLDATAR, NOMI. COND, -1
FLDATA13, VARY., DENS. 1
ACEL. 0. 9.81, O

FLDATALS, METH, PRES, 1
FLDATAL19, TDMA, PRES. 100
SOLVE

FINISH

/POST1

SET. LAST

FLNSOL, TEMP

FLNSOT., STRM

/SHOW. WIN3ZC

/DEVICE, VECTOR, 1
/DEVICE, BBOX. 1

/DEVICE, DITHER, 1
/DEVICE, ANIM. BMP
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