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1. IEC®HIC

i

AR=IDARY RSAUBITE. WTORLZEEALET.
login]$: v &4>/—k

[FNnN]$ : 5tE/ — I

[login/tNnN]$: B 5 (> / — FEzIFESHE/ —

[yourPCI$: o 51 >/ — EADIEETIRIE

AEIlF. ANSYSETSUBAME4.0 THIAT HFAICDOWTERAL TWET. /. TSUBAME4.0%FIFT 5 IcH > TIE. TSUBAME4.OFIFH D F3|
FETETIV. MARBOIEZERENHFRICERSNTEY ET.
ANSYSOBAHIT TIZANSYSICEIT 2WebR— Y #RABLTVWET. XOT7 RLAZBRBL TS,

http://www.ansys.com/ja-JP/Products

i

ANSYSIZEET TUHr—2a> Dz, FRFEEZEOHMERTTEETT .
ANSYSOFIBICIERIRT TV r—> a Y ABERSVEBEICRY £T.
SHE ISR BRI OB D 7 7Y r—2 3 >~ (TSUBAME4.0T—EREEL)Z CBE T & 0.

BA7 V=2 a>0ZRMAICKEL. Sy A0FAFRERTTEYET. S1EYREHRELARVKLS CHNCES L.
SAEYAOEE - REBEFAEERELEES. FER(SA1Ee > RFAZEFELTIILNHYET.
I OVWTIRRS MY ZRDEIRAD S 1 2> AHOFPRICOVWTEIBELL X L.

11. fIHTCE%/N\—2 3>

TSUBAME4.0CHIATTRERRET/N— 3 Y ICDWVWTIXTSUBAMEETEH —EAWebH A b D HR— SN TWE T TV Hr—2 3> R—JEHERET
SV HARICEEARLWRY. NIMEEDA->TWERHRZESHHATE L.

1.2. FIATE 51#¥aE

TSUBAME$ & UZHEEH L TULVBANSYSTIEXD Y >~ 45D TANSYS Academic Multiphysics Campus Solution] AFIEFTEEL B> THY £ T

https://www.ansys.com/academic/educator-tools/academic-product-portfolio

13.%=a7J)L

131. 77U sr—>arvon)Ly
1.3.1.1. Workbench. Mechanical. Fluentd~)L 7

Workbench® ¥ —JL/X—m 5. [Help]{ANSYS Workbench Help]Z2 4 U v 4§ 5% L RREhET.
FEFEUTOATY RERITLTRRITHCLEFHETT. GUTERRENET.

[£NnN]$ anshelp

FTIHIWNTEFYSTAVALTHREBBINETOT. O—HIANLTEBBTHIHESF
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https://www.ansys.com/academic/educator-tools/academic-product-portfolio

[rNnN]$ setlocalhelp
[rNnN]$ anshelp

EERITLTTEL.
setlocalhelp G)%?‘TII%?}JG)—EIG)&TF&%E:ﬁh\i'ﬂ'/u.

1.3.1.2. BRIFEETONILT

Electronics Desktop® ¥ —JL/N—Mm 5. [Help]-[Electronics Help] &2 U v 4§ 3 &L RixahE T,
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2. FIRTE

i

BRET7IVr—2a v OFRFBICEL. Sy ROFBHREERFITCEVET. S1EXREHFLAVES THACESVL.
SAEYADLEE - RBEFBAEEELLIBE. FERCSA1 Y RFAEELTEAHY ET.
FHAICOWTIS MY RADFIRADS 1 2> RHOFIRICOVWTEISEEE L.

i

AR=IOARY FSAVHITR. LTORLEEFERBLET.
login]$: v 54>/ —k

[FNNN]$ : EtE/ — I

[login/rNnN]$: O &1 >/ — RERIFEHE, —

[yourPCI$: B &' 1 >/ — FADIEGTIRIE

2.1. TSUBAMETOER 7%
211. 48595 14 THRIT
aJAvmEESZEICaQSAy/—RcadA >E 1825957147/ —REFRLEXEEE 822/ — REXERE[T & THRT 5 M. Open
OnDemandZFAL TEHE/ —FICRFA > LTLEEL.
T EOHITIE. £THE/ —RICa 4> LIEIRETITLWET.
XEGIX [C FGLITIE DX Y — /=& TERAL & 0. CTESOIRENGLIIEA TIAZIFE. Open OnDemandDFIAE #HRL £7.
av > MEITH
TiClE. 2BRET. 12450 F 47/ —RELTIMNIAEIY HTONBEEOHITT .
AV RRITFICEVTVNS Y/ — RSV AAICEIYETOHLNET. HED/ —MEIEET S LETEE A,
[login]$ grsh -g [TSUBAMESJL—F] -1 cpu_4=1 -1 h_rt=2:00:00 #qrshDE(T
Tue Apr 02 08:17:19 JST 2024
rinl:~>

[rNnN]$ module load ansys
[tNnN]$ runwb2 #UAT(FaNsYs workbenchDIEENE]

2.1.2. ANSYS Workbench®#2&f]

ANSYSD [F[FLTDY 7 b7 = 7 [£ANSYS Workbench[C#t& &N TH Y. ANSYS Workbench ETEF U > 4. A v ¥ a k. B sHMERED—
EDRIEEGUITITS S LAAHETT . ANSYS Workbench %#2E19 2155 1%, modulea <> K TANSYSOmodule2A—KL7=5 AT LUITFDa
XY MERITLET.

[rNnN]$ runwb2

BT+ 518 1F[File]ExitlZEo Y v s LET.
ANSYS Workbench® 2= > kDs¥#lllE. ANSYS Workbench Help® [Command Line Execution of ANSYS Workbench] & & < I2& LV,

213. Ny FV 3 TRV a—5—~DT 3 TIHA

T3 TOBABEICOWTIE. [TSUBAMEA.O FIFHDFS|E] £#8BIEEWL.
TENINyFTaTRHY T OFHITT. FluentZFICRIFTOET.
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FOMDTOYS ATHEITEITOEWESIR. BTOaITY FEEFEALEVWTOASSAORTATY RICBEMATLEE L,
HAREED (N F¥adRFVa—5—~DTVaTHA]l 28BSV,

J3TRDUTHOH (sample.sh)
#!/bin/bash

#$ —cwd

#$ -1 node_f=2

#$ -1 h_rt=0:30:0

#module®O— K (aNSYS24.1MIFH)
module load ansys

HEET 1 LD U DIEE
export base_dir=$HOME/work

cd ${base_dir}

#2aNSYs O S LDEFT (FaR(EFLuent D)
fluent -g 3ddp -mpi=intel -cnf=${PE_HOSTFILE} -i sample.jou

UTFoavxy kRTya T2 BALET.

[login]$ gsub -g [TSUBAMESJL—F] sample.sh

2.2. Windows TO{ER %

WindowsIZ A >~ 2 b —JLL 7=ANSYS Workbench(EIA TD & 5 ICEEIL £7

5] Windows10[Z 4 > & b —JLL 1=ANSYS24.1 &£ {2E T 2155
[R & — I]-[ANSYS 24.1] - [Workbench 24.1]

ANSYSO A YA M—VICEALEL TR BRA7ZIVr—2a v 0FNRHESE(CHEEToTTEL.

N

UToavy FIC&KYHERETOET.
SA ey AFRAKROEEaI~> K

[login]$ lmutil lmstat -S ansyslmd -c ***** QkvmS : ***** Qkvm6 s ***** @ldap2

i

R— I ESET TV 45— 3 > BME(TSUBAMEA) TEEA K ICSIRETRETT .
/apps/t4/rhel9/isv/ansys_inc/t4-license
R— b ESIEBFIAPEEEEINET.

RHAMAORLSD. TEnFREZEALTEYET.
DEFEFIR

N

H

o T
N

12> RAORQFE
TUhs—2 3y
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3. ANSYS Workbench® EAB{FR 7 E

3.1. HiE

Z CTl&k. ANSYS Workbench_E TStatic Structurali#ti 17 5158 %#51& L T. Workbench® BEARKIEFERFIECOVWTHERLET.
ANSYS Workbench% {2813 % & TEENEEARTENET .
FEAR— I OEHEI£2024RTDEDTT .

m Unsaved Project - Workbench A - OX

File View Tools Units optiSLang Extensions Jobs Help
= -

B 8RB e
d = @ B /[ Heroject

ﬁ] Import... +9 Reconnect _'Zﬂ Refresh Project ~ Update Project == ACT Start Page

chematic

Bl Analysis Systems =

[ Coupled Field Harm
[ Coupled Field Moda
[ Coupled Field Static
[ Coupled Field Trans
™ Designer Circuit
%H Designer Circuit Net
) Eigenvalue Buckling
(&) Electric

Electronics Desktop
@ Electronics Thermal
[ Explicit Dynamics
{3 Fluid Flow (CFX)

{3 Fluid Flow (Fluent w
{3 Fluid Flow (Fluent)
& Fuuid Flow (Polyflow
|f) Harmonic Acoustics
Y Harmonic Response
& HFss

@ HFsS 3D Layout De:
@Y HFss-E

[ LS-DYNA

[ LS-DYNA Restart
[6]) Magnetostatic

Il Maxwell 2D

8 Maxwell 3D

ﬁ Modal

) Modal Acoustics
& Q3D 2D Extractor
@ Q3D Extractor

m Random Vibration

T View All / Customize...

’ ; Ready Ejob Monitor... | @No DPS Connection ’ m No HPC Platform Services Connection | i1Show Progress ’ qu Show 0 Messages

Toolbox® Y X kABERALIEVWY I "Iz 7EATILI Y v I T 5L Project SchematiclCEIF AT A F—7I HEEEILET. Ticlk
Static Stractural D##Hf> 2 7 AEICENIL BB TT .
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v A

2 & EngineeringData v/ 4
3 0 Geometry ? .
4 e Model ? .
5 @ setup ? .
5 A Solution ? .
7 9 Results ? 4

Static Structural

EEADRAT—ARIEUTOEY TT.
FREEH

S RRER

% Unfulfilled

@ Attention Required
- Reflesh Required
F Update Required
v Up to Date

ANSYS FJHDOFE|IE

EE2 ]

ERICT— a2 B0IKE. EROLOBRMENVLE

COEIVICHT LA S D DRIEN LB AINEE

EROT—RICEENH > OB MW ELIRRE

BEETORTT T IRIRRE

REHNTT LIRE

£ LHFT A TUp To DateDIREEICAS B & 5 ICEILD _EFH B Geometry. Models. Setup. Solution. ResultsDIEICIEEEIToTVWEET .

Geometry Editer&fiZ. ETILEZ/ER L £7 . Geometry Editer& L TLUTAERTIEETT .

LinuxhR DesignModeler®

WindowshiR DedignModeler, SpaceClaim direct Modeler

Geometrytz)LEHZ Y w4 L. New DesignModeler® 2 U w 43 5% &. DesignModelerm 28I L £3

v A

:
2 g Engineering Data v
3 o Geomet
4 @ Model
5 # Setun

Import Geometry

[ New DesignModeler Geometry...

EFIVOIEREAR T T 5 L. GeometryRF— 4 XHUp to DatelZ72 Y £ F .
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v A

7 0 EngineeringData v/
3 @ Geometry v 4
4 @ Model &,
5 ﬁ Setup 2 4
6 @ Solution ? 4
7 @ Results 2,

Static Structural

ZDEFET. Model. Setup. Solution. ResultsD|EICIZ{EEIToTWEET.

[ViewlFiles]£ 2 Y v o ¥ B &\ fERSNI=T 7 AL EHERRTEET .

A B C D
1 Name v|Ce.. v | Size ~ Type v
2 | @ SYs.agdb A3 2MB | Geometry File
3 ﬁ material.engd A2 24KB | Engineering Data File
4 |@ svs.enad A4 24KB | Engineering Data File
5 | SYs.mechdb A4 6MB | Mechanical Database Fi
6 |__| CAERep.xml Al 13KB | CAERep File
7 | _| caerepoutput.xml Al 849B | CAERep File
8 ||| dsdat Al 503KB | .dat
9 || fie.DsP Al 1KB | .dsp
10 || fieo.er Al 1KB | .err
11 ||| MatML.xml Al 22KB | CAERep File
12 ||| solve.out Al 23KB | .out

3.2.{FMHH Fluent

C Tl RKERMT Fluent ZHIICEHEOESHHICET HMEZRALET. TOMOBEAFIET=2T7LEI2BIZEW.

3.21. 5TEDHR

ETIERM S Va3 THRIT. BRERETO—EDN 7 O—IFRDBEY £R>TVET.

B ERT2Y—L
ANSYS Workbench D #Z& ANSYS Workbench
TRUREEIT S 2 T ADIER, ANSYS Workbench
FARBITET L DIBE ANSYS DesignModeler
Ay alEpl ANSYS Meshing
BRATSRAE DFRTE - FTE D RIT - #RF ANSYS Fluent
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ANSYS FJHDOFE|IE

ANSYS Workbench%#2EIL Toolbox€a—"7— XA > OField Flow (Fluent) 24 7)Lo YUy s LEF. F5&. Project Schematict 2 —

T —ICField Flow (Fluent) £ W5 SRIVOBRFY AT A FT—TI HBERRESNET.

m Unsaved Project - Workbench

File View Tools Units optiSLang Extensions Jobs Help
B R B e
d = @ B /[ Heroject

ﬁJ Import... +9 Reconnect Refresh Project 7 Update Project == ACT Start Page

Toolbox u 5% 3 Project Schematic
B Analysis Systems =

[ Coupled Field Harm
[ Coupled Field Moda - A

[ Coupled Field Static 58 7 Fluid Flow (Fluent)

[ Coupled Field Trans 2 0 Geometry
™ Designer Circuit 3 @ Mesh
4§ Designer Circuit Net s

) Eigenvalue Buckling 4 a Setup
(&) Electric 5 Solution
Electronics Desktop 6 @ Results
@ Electronics Thermal
[ Explicit Dynamics
Fluid Flow (CFX)
Fluid Flow (Fluent w
Fluid Flow (Polyflow
| Harmonic Acoustics
[3¥ Harmonic Response
& HFss

@ HFsS 3D Layout De:
@Y HFss-E

[ LS-DYNA

[ LS-DYNA Restart
[6]) Magnetostatic

Il Maxwell 2D

8 Maxwell 30

@ Modal

|} Modal Acoustics

&% Q3D 2D Extractor
g Q3D Extractor

m Random Vibration

o ol ol o) | )
[N 1S ~ 1N

Fluid Flow (Fluent)

v

T View All / Customize...

| ; Ready Ejob Monitor... | mNo DPS Connection ’ m No HPC Platform Services Connection | i"1Show Progress t;cb Show 0 Messages

3.2.3. FARERMTE T )L D#EEE (DesignModeler)

TR ET L OBREITVET.

TRRERIT S R T ADGeometry®H 2 Y v & L. New DesignModeler Geometry... % Y v & L T ANSYS DesignModeler & #2&1L £ .
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Unsaved Project - Workbench

File View Tools Units optiSLang Extensions Jobs Help

= -

ANSYS FJHDOFE|IE

A - OX

L] ﬁ ﬁ R [BProject‘»

ﬁ] Import...

+9 Reconnect

B Analysis Systems =
@ Coupled Field Harm
[ Coupled Field Moda -

Refresh Project

7 Update Project BE ACT Start Page

[@ Coupled Field Static b8 & Fluid Flow (Fluent)

[@ Coupled Field Trans 2 [@ Geomprarmm————
New DesignModeler Geometry...

™ Designer Circuit
H Designer Circuit Net

3 0 Mesh

Eigenvalue Buckling 4 @ Setup
@ Electric 5 % Soluti
Electronics Desktop 6 O Resul
'@ Electronics Thermal :
Explicit Dynamics Fluid A
Fluid Flow (CFX)
Fluid Flow (Fluent w

Fluid Flow (Fluent)

Fluid Flow (Polyflow
() Harmonic Acoustics
Harmonic Response
&3 HFss

@ HFsS 3D Layout De: 1
@H HFss-IE

Import Geometry »
53 Duplicate

Transfer Data From New »

Transfer Data To New »
7 Update

Update Upstream Components

Reset

Rename

Propesties . T EX
Quick Help o = i
Add Note Type Date Modified Location

(¥ LS-DYNA

LS-DYNA Restart
Magnetostatic
Maxwell 2D

a Maxwell 3D

il Modal

|} Modal Acoustics
& Q3D 2D Extractor
t Q3D Extractor

fily Random Vibration
filj Response Spectrum
fz Rigid Dynamics —

T View All / Customize... |

|u@ Double-click component to edit.

[Z¥)ob Monitor... I ENo DPS Connection ’ EZNo HPC Platform Services Connection | -1 Show Progress | %Show 0 Messages
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A: Fluid Flow (Fluent) - DesignModeler

SR A;.Iuid Flow (Fluent)
KYPlane
:i gg:ane I \n SYS
" lane
¥. 0Parts, 0 Bodies 2024 R1

0.000 10.000 20.000 (m)
L I ]

5.000 15.000

AT — OB EHRELET.
COBITIHZ Y BAOETIVEBET 512, [Units] - [Milimeter] Z#IRLE 7.

I ietA=iniif=1e:
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FIREIER L ET .
T EEEERLET.
[Create]-[Primitives]-{Torus] &i&RL £ 7

A: Fluid Flow (Fluent) - DesignModeler

Primitives

F—=352 FEOBBRED HMEMESNET. Tree OutlinelZlETorus1E WS IEENEBMENET.

0.00

- 13/78 -
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A: Fluid Flow (Fluent) - DesignModeler

P ot )

. KPiane
5 ZXPlane
v YZPlane
2@ Tows!

@ 0Parts, 0 Bodies

[=l| Details of Torus1 4]
Torus Torus1
Base Plane XYPlane
Operation Add Material
Origin Definition Coordinates v
|| FD3, Origin X Coordinate | 0 mm
|| FD4, OriginY Coordinate | 0 mm
|| FDS, Origin Z Coardinate | 0 mm
Auis Definition Components 0.00 20.00 40.00 (mm)
|| FDB, Axis X Component |0 T ] Z X
|| FD7. &xis Y Component |0 10.00 30.00
|| FD8, Axis Z Component |1
Base Definition Components
" FNQ Race ¥ Mamnonent |11 =] M s d

Detail ViewlCEWT. UTEBELE TS

Base Y Component : -1
Angle: 90

Inner Radius: 100
Outer Radius: 200

[=| Details of Torusl

Torus Torus1
Base Plane XYPlane
Operalion Add Marenal
Origin Defintion Coordinates

FD3, Origin X Cocedinate | 0 mm
FD4, OriginY Cocedinate | O mn
_ FD5, Origin Z Cocedinate | 0 mm
Awis Definition Components
| FDB, Axis X Component |0
 FD7, AxisY Component |0
FD8, Axic Z Component |1
Base Definition Components
FD9, Base X Component |0
 FD10, Base Y Component | -1
__ FD11, Base Z Component | 0
| FD12, Angle (>0) 90°
FD13, Innet Radius (>0) | 100 mm
FD14, Outer Radius (>0) | 200 mm
Az Thin/Surface? Mo

-14/78 - 2025-04-08
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A
-
F—=SZ2DETAY M EEMT BICE GenerateKa> 7 Generate

LTo&SIcRRrENET,

2V Vv ILET.

Sraae@a:

[ZoomtoFit (F7)]
EEICINE Y & 5AWBE £ Zoom to Fitk & i

2V YvILET.

JRIC. ExtrudeR & > .EXtrUde #Uv s L%ET. TreeOutlinelZExtrude1 ANENIE fi. Details ViewIC Details of Extrude1 & LW\ S IEE MBI
nEvd.

D A: Fluid Flow (Fluent) - DesignModeler

| File Create Concept Tools Units View Help
| W@ | D0 Ehe |[sseet s T [RB@B G- H W [[SQQAQRQXE e |0
| W W fv Jiv fiv fv fo A &
| xvPlane v # | [None ol “ -/ Generate W Sfiere Topolony [35] Parameters

] .Eztrude *Hevo!ve & Siieen ‘Skin/Luft “ W ifin/Suface. @ Blend v & Chamfer Wy Siice “ QPaint B0 Carversion

Graphics

=68 A: Fluid Flow (Fluent)
oy P XYPlane
,)‘. ZXPlane
oy YZPlane
Torus1

Extrudel
1Part, 1 Body

Skgtr.hir_\g Modeling |

[=l| Details of Extrudel

Extrude | Extrudel

Cancel

Operation Add Material
Direction Yector None [Normal)
Direction Normal
Extent Type Fixed

FD1, Depth (>0)| 30 mm
As Thin/Surface?  |No
Merge Topology? | Yes

0.00 50.00 100.00 (mm) z)\ "
I

25.00 75.00

Model View | Print Preview |

| -7 Estrude Creation - Click the Generate button to complete the extrude |No Selection [Milimeter Degree 0 0o 7

@ RA> FacesiBIRE—F %BRL. EFLOLEREZEEIRL TH 5. Details View A Details of Extrude1dGeometry D [Apply]/[Cancelli#
IRR&EZ>D S B[Applyl2o U w I LET.

Geometryd® [1Facel &Y. BIRL TWEEASSERRERY ET.

- 15/78 - 2025-04-08



Fluid Flow (Fluent) - DesignModeler

B: Fluid Flow (Fluent)
s XrPlane
= Z¢Plane
s YZPlane

g ° Torus1

Extrudel

=l| Details of Extrudel

Extrude Extrudel

Geometry 1Face

Operation Add Material

Direction Yector None (Normal)

Direction Normal

Extent Type Fixed

|| FD1, Depth (>0)| 30 mm

As Thin/Surface? | No

Merge Topology? | Yes

=]| Geometry Selection: 1

Face [1

0.00

ANSYS FIFBDF5|&

50.00 100.00 (mm)

25.00 75.00

%t T Direction Vector® None (Normal) 24 Y v &4 L% . [Applyl/[Cancell R&Z > HNRRENET .

BU @ RaE>VEI Y v LTFacesE—RICL. $5—EEFILOLBREZEIRL. COIRET [Applyl 22U v I LET.
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B: Fluid Flow (Fluent] - DesignMo

=@ 8: Fhid Flow (Fluent)
v XYPlane
v 2XPlane
v YZPlane
O Torst
/B Extrudel
@ 1Pat, 1Body

(= Details of Extrudel

Extrude Extrudel
Geometry 1Face
Opesation Add Material

Direction Normal
Extert Type Fieed
FD1, Depth (>0) | 20 mm
As Thin/Surface? | No
Merge Topology? | Yes
=] Geometry Selection: 1
|Face [1

000 50.00 100.00 (mm)
| S E—

25.00 75.00

Direction Vector® &A% [Face Normall &RRENET.

-17/78 - 2025-04-08



ANSYS MIFBDF5|&

A: Fluid Flow (Fluent) - DesignModeler
Tools L

Details of Extrudel

Extrude Extrudel
Geometry 1Face
Operation Add Material
Direction Vector Face Nomal
Direction Normal
Extent Type Fized
| FD1., Depth (>0) | 30 mm
As Thin/Surface?  |No
Merge Topology? | Yes
Geometry Selection: 1
Face |1 Y

o]

0.00 50.00 100.00 (mm)
N )

25.00 75.00

X
FD1, Depth (>0) IZ 200 &£ AJIL T v Generate ., , LET.
Geometry TIEIR L fzE A 5 Direction VectorTIERE L fe R & MLAEICEH ET200mmOAEAEMENET .
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Details of Extrudel

Extrude Extrudel
Geometry 1 Face
Operation Add Material
Direction Vector Face Normal
Direction Normal
Extent Type Fixed

|| FD1. Depth (>0) | 200 mm

As Thin/Surface?  |No

Merge Topology? | Yes

[=]| Geometry Selection: 1

Face

[1

Rotate/R & >

s

0.00 100.00
|

50.00

TEEns . EFOBETES—AOEICERICY A XOMFZEMLET.

- 19/78 -
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A: Fluid Flow (Fluent) - DesignModeler

Details of Extrude2

/(8] & Fluid Flow (Fluent)

Extrude Extrude2
Geometry 1 Face
Operation Add Material
Direction Vector Face Normal
Direction Normal
Extent Type Fixed
| FD1, Depth (>0) | 200 mm
As Thin/Surface?  |No
Merge Topology? | Yes

[=| Geometry Selection: 1
Face 1

Ric. AIEZS

[Create]{Primitives]{Cylinder] #ZIRL £7 -

ERLET.

ANSYS FIFBDF5|&

0.00 150.00 300.00 (mm)
I .

75.00 225.00

Details View[ZIENE 115 Details of Cylinderl D ZEEDEELLTO KL SICASIL. Generate® 5 U v s LET.
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----- v QE A Fluid Flow [Fluent)

o * *YPlane
....... ./* ZXPlane
....... ./* YZPlane
- ./e Torusl

....... ./E Extrudel
- E ExlrudeZ

....... ./e

R 19{[}]1
nical APDL solver}, 1 Body

Sketching  Modeling I

= Delalls of Cylinder1

Cylinder Cylinder1
Base Plane KYPlane
Operation Add Material
Origin Definition Coordinates
FD3, Origin X Coordinate | 137.5 mm
FD4, QOriginY Coordinate | -225 mm
FD5, Origin Z Coordinate | 0 mm
Axis Definition Components
FDE, Axis X Component |0 mm
FD7, Axis Y Component | 125 mm
FD8, Axis Z Component | 0 mm
FD10, Radius [>0) 12.5 mm
Ag Thin/Surface? No
BIEIMERESNET.
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I KYPlane
| B

7

Y
73 2 plre Ansys
,,* YZPlane

¢° Torus1 ployZiy=ak
B Extudert
J. Extrude2
,. Cylinder
/&8 1Pat, 1 Body

[=]| Details of Cylinder1

Cylinder Cylinder1
Base Plane XYPlane
Operation Add Material
Origin Definition Coordinates

|| FD3, Origin X Coordinate | 137.5 mm
|| FD4, Origin Y Coordinate | -225 mm
|| FDS, Origin Z Coordinate | 0 mm
Auis Definition C

|| FDB, Axis X Component | 0 mm

| FD7. Awis Y Component | 125 mm

|| FD8, Axis Z Component |0 mm Y
|| FD10, Radius (>0) 12.5 mm
As Thin/Surface? No
2z X

50.00 150.00

W EZET S LAEEREIBT A2 LNTEET. COREERITLET.

[Tools]-{Symmetry] ZZERL £ 7.

Tree Outline® XYPlane Z#&IRL £7 .

Details View® Symmetry Plane 1 @ [Applyl % Y v & L £3. Symmetry Plane TO{EAS [XYPlanel &7 Y £F. Generate #o Uy I L &Y.

DTFO&S ICHFENZERSNIEETINERY ET.
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G 1Part, 1 Body

Details g

Details of Symmetiy1
Symmetry Symmetry1
Number of Planes | 1
Symmetry Plane 1 | XYPlane
Model Type Full Model
Target Bodies All Bodies
Export Symmetry | Yes

50.00 150.00

FRERABRT « LLTIRELET.
Tree Outline® 1 Part, 1 Body > Solid &3&RL =7
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Ur

A: Fluid Flow (Fluent)
--.,)f. XYPlane
S ZXPlane
S YZPlane
_,° Torus1
'V. Extrudel
IR Extrude2

© Cylindent

A Symmetry1

- 8@ 1Pat, 1 Body
4] S olid

Details of Body

Body Solid

Volume: 2.5159e+06 mn?
Surface Area 1.7636e+05 mn?
Faces 8

Edges 18

Vertices 12

Fluid/Solid Solid

Shared Topology Method | Automatic
Geometry Type DesignModeler

50.00 150.00

Details ViewDBodyDf&#% [Solidl A5 [Fluid]l CZEBELET.
Fluid/Solid &% [Fluid] ICEELET.
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,,. Part, 1 Body

oEm

Details of Body

Body Fluid

Volume 2.5159e+06 mn?*
Surface Area 1.7636e+05 mn?
Faces 8

Edges 18

Vertices 12

Fluid/S olid Fluid

Shared Topology Method | Automatic
Geometry Type Designtodeler

0.00 100.00 200.00 ()
L ) ]

50.00 150.00

Generate #2 Yy o LET.

ANSYS DesignModeler ZBIC £ ¥
TRAKERT S R T ADGeometry )LD RTF— R AN [2] ADLEICEHENTVWS L EHEBELET.

v

il {&. Fluid Flow (Fluent)

2 A
3 4
4 @ setup 2,
5 Solution ?,
6 0 Results ? .

Fluid Flow (Fluent)

3.24. *v 2 aDERL ANSYS Meshing

TR R T ADMeshEILEHA TN U v IT 50 AU v oL [Edit] & BIRLET.
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3

4 @ setup 53 Duplicate

5 & Solution Transfer Data From New 4
6 @ Results Transfer Data To New 4

Fluid Flow (Flue ¥ Update

Update Upstream Components
Clear Generated Data
Refresh
Reset
Rename
Properties

Quick Help
Add Note

@ FFF.agdb

Geometry TIERL L e iBiEABEIIC R — RSN ET.

\ A : Fluid Flow (Fluent) - Meshing [CFD PrepPost, CFD PrepPost Pro, CFD Base] =] B3

- Context
File Home Model Display Selection Automation Learming and Support Quick Launch ~2 0
@ lsometiic ~ @ Previous -Rotate +5x {~Rotate 5x § PanUp X PanDown | [l Random /D O ’ \O/ . O ShowVertices | Direction [ G Du
93 Look At @ Next > Rotate +5y S Rotate Sy 4mPanLeft = PanRight | = Rescale ‘ ! =] X PN I Close Vertices [+ Mesh Connection (Kl (==
) views Angle 10 O Rotate +52 & Rotate 52 @ ZoomIn @ Zoom Out T Preferences Dls'play ?ﬂgﬁ Lﬂﬁ%ﬁgﬂf Hc%'ﬁﬁ';cﬁg,‘{;‘ 5.9e-004 (Auto £ [ Thicken CSID’ zF Exp'lode SP?W
Orient Annotation Style Vertex Edge Display
Quine -~ BOX | QA RWE % O -+ QAAQQ Sekc kMo [ERBRBE B E P B Fcisbond- (Emoy)
& Name - o~
& Extend~ 9 SelectBy~ @ Convert~ hd

-/ Geometry
B Materials
2 Coordinate Systems

Details of "Model (43)"' ~ R O X

[=]| Lighting

Ambient 0.1

Diffuse 06

Specular 1

Color
=l| Advanced

Window Title [ Default

Y
0.000 0.150 0.300 (m) 2 %
I ..
0.075 0.225

Metiic (m, kg, N
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Named SelectionZ{ER L £7 . IIFMEEZE L =ETIL DS [ENamed SelectionZBTET 2V ELADH Y £ . EFIEEDL VA OED EER
LEY. $2LBRLEAMERICRTINET.

A : Fluid Flow (Fluent) - Meshing [CFD PrepPost. CFD PrepPost Pro. CFD Base]

- Context
File Home Model [ Display ‘ Selection Automation Leaming and Support Quick Launch A2
@ lsometiic ~ @ Previous f-FRotate +5x {~Rotate -5 § PanUp ¥ PanDown = Il Random ~ O ‘ B Show Vertices  Direction [ EF Du
#Glook At QNext > Rotate +5y B Rotate Sy 4=PanLeft = PanRight | o Rescale ‘ b4 B ; » T Close Vertices |/l Mesh Connection (==
) views Angle 10 O Rotate +52 & Rotate 52 @ ZoomIn QZoom Out | T Preferences Dlsflay ﬂgﬁ Lﬂﬁ'ﬁi’;ﬂ'@ F&%ﬂﬁg‘iﬁg;{;‘ 5.9e-004 [Auto £ [ Thicken Ct:lm [\ Ex;:'lode Show

Orient Annotation Style Wertex Edge DisTolay
10X - QaQ[@w® % C-+ QA Q& Q Sekct XMode~ ¥ @ BB/ E B &+ = FCicboad~ [Empty]
& Extend~ 9 SelectBy~ -@ Convert~

v -

[. Project*
2 (8

Geometry Imports

DS: Coordinate Systems
/@ Mesh

Details of "Model (43)" v } O X

[=]| Lighting

Ambient 01

Diffuse 06

Specular 1

Color
=l| Advanced

_ Default

Y
0.000 0.150 0.300 (m) z
I ..

0.075 0.225

Metric (m, kg, N

EHICSEIRBIRLI=EEARZ Y v & L. [Create Named Selection] i&RL £7 .
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- Context
File Home Model Display Selection Automation Leaming and Support Quick Launch ~2 o
@ lsometiic ~ @ Previous -Rotate +5x {~Rotate -5 § PanUp ¥ PanDown = Il Random cQ O , O Show Vertices A Direction [~ G- Du
93 Look At @ Next & Rotate +Sy <5 Rotate Sy 4=PanLeft = PanRight = Rescale ¢ E I Close Vertices ||*|| Mesh Connection =

! Cr
Display %how Thick Shells Femate Paint Color zF Explode  Show

@) views Angle 10 O Rotate +52 & Rotate 52 @ ZoomIn QZoom Out | T Preferences desh  and Beams Connections | | 9-9e-004 [Auto € ] Thicken o - -
Orient Annotation Style WVertex Edge Display

QA [@Re&® % C-+QAQQAQ Skt kMoter TR REBE D ® v = & FCipbosd~ [Empy]
@i Extend~ 9 SelectBy~ @ Convert~

“/\2] Geometry Imports
/@ Geometry

-,/@ Materials

5 Coordinate Systems
/@D Mesh

Insert

GoTo

@  Hide Body
@  Filter Tree Based On Visible Bodies
Details of "Model (43)" v & O X ® Suppress Body
= :;:f;:::’ o Q  HideFacefs) F8
Diffuse 06 @ Isometric View
Specular 1 S Set
5 i:llsianced i Restore Default H
@ Zoom ToFit F7
@ Zoom To Selection z
Cursor Mode >
View >
0.000 0.150 0300(m) ‘G Lookat A
I S 000 s Create Coordinate System
0.075 0.225 & Create Named Selection... N
@ Selectall Clil+4,
(@ Right-click to update component. p __(.‘:' Update Geomelry from Source %I

Selection Name& 4 7R A& ET. T T THFRA MRy S R%E [Selection] »5 [velocity-inlet-large] ICZEEL. OKEZ U w I LTHA7T

ns&MLCET.

Selection Name [ X

|ve|0city-in|et-|arge

i Apply selected geometry
e Anply geometry items of same:

Size
Type
Location ®
Location ¥

Location 2

| I R R R B R

Apply To Corresponding Mesh Nodes

[ ok | cancal |
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- Context
File Home Named Selection Display Selection Automation Learning and Support
@ lsometiic ~ @ Previous £-Rotate +5x {~Rotate 5x § PanUp ¥ PanDown | [ Random ~Q O ‘
$GLook At @Nest &> Rotate +5y S Rotate -5y “=Pan Left = PanRight = = Rescale ‘ Y H
&) Views Angle 10 O Rotate +52 & Rotate 52 @ ZoomIn @ ZoomOut T Preferences Dlsfulay ?LDSV):

Orient

Q Ql[®]w & %

i Coordinate Systems
@ Mesh
Q Named Selections

Details of "velocity-inletv 1 O X
=)| Scope B
Scoping Met... | Geometry Seleo_v
Geometry 1Face B

Definition

o]

Yes

Program Controd
Yes

Exclude

Send to Solver
Protected
Visible

Program Cont....
Statistics
Type

o]

Manual
|| Total Sele...| 1 Face
|| Surface 4...| 3.9071e-003 nf
Suppressed |0
Used by Mes... | No

Annotation

~
~

0.000

Style

0.075

A Show Vertices
I Close Vertices

5.9e-004 [Auto €
Vertex

Thick Shells Flemote Point
andBeams Connections

0.150

0.225

Quick Launch
A Direction G G
[[+[IMesh Connection O
feo] Thicken Cobor 153

Edge

T QA QAQ Sekct kioder T @ BB@ ® @ @ % = [FCipboard~ [Empty]
& Extend~ 9 SelectBy~ @ Convert~

0.300 (m)

~2B e
0o
| |
Explode  Show

Display

ER DR EMOFOER L WFFEICIT L THITVWET .
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- Context
Home  Named Selection Tplay\ Selection  Automation  Leamning and Support Quick Launch ~D
@ lsometiic ~ @ Previous f-Rotate +5x {~Rotate -5 § PanUp ¥ PanDown | B Random Q) O ’ H Show Vertices A Direction [~ G Du
4G Look At @ Next &> Ratate +5y < Rotate -5y 4=PanLeft = PanRight = Rescale N Y =2} i ) ¥ Close Vertices I+ Mesh Connection (14 =
) views Angle 10 O Rotate +52 & Rotate -5z @ ZoomIn @ Zoom Out | T Preferences Dls'play ﬂ"eosﬁ Lﬂﬁ'ﬁgﬂﬁ:'? Hg%ﬂﬁfcm? 5.9e-004 [Auto £ [ Thicken CSIO’ Expvlode SI’?W
Orient Annotation Style Vertex Edge Display
LY THOX QA (@we % O -+ QA QA QQ Sekt kM- TR MB|RE B ® P © Fcipboard- [Empy]
Name -
— & Estend~ 9 SelectBy~ @ Convert~ A
Search Outline | v -
f_. Project™
=] Model (A3)

Geometry Imports
/@ Geometry

“/ Materials

i Coordinate Systems
@ Mesh

B Named Selections
@ velocity-inlet-larg

@ velocity-inlet-sme
D symmetry

K] |

Details of "pressure-out~ L O X

[=]| Scope
Scoping Met... | Geometry Selecti.
Geometry |1 Face

[=)| Definition
Send to Solver | Yes
Protected Program Controlled
Visible Yes

Program Cont...| Exclude
[=)| Statistics
Type Manual Y.
| Total Sele...| 1 Face

|| Surface A...| 3.9071e-003 n? 0.000 0.150 0.300 (m)
Suppressed |0 I . %
Used by Mes... |No 0.075 0225
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M Context
File Home Named Selection [ Display ‘ Selection Automation Leaming and Support Quick Launch ~2 O
@ lsometiic ~ @ Previous -Rotate +5x {~Rotate -5 § PanUp ¥ PanDown = Il Random ~ O ‘ I Show Vertices X Direction [ G Du
4G Look At @ Nest b Rotate +Sy < Rotate Sy 4=Panleft = PanRight o Rescale X ¢ 2] ; » I Close Vertices |#l|Mesh Connection =
@) views Angle 10 O Rotate +52 & Rotate 52 @ ZoomIn QZoom Out | T Preferences Dis'play ﬂg‘ﬁ Lﬂﬁ'}ég‘ﬂf F‘C‘Z’Eﬁgﬁgﬂ 5.9e-004 [Auto £ ] Thicken CSID’ zF Expvlnde SI"'M
Orient Annotation Style WVertex Edge Display
Ti0X QA @e@® % O QA QA Q Sekct KModer TR B[R E B E P & [ Cioboad~ [Empy]
f— & Extend~ 9 SelectBy~ -@ Convert~
earch Outline | ™ hd

ect™

Model (A3)

,/ Geometry Imports
@@ Geometry
Materials

i Coordinate Systems
@ Mesh

8 Named Selections
[ velocity-inlet-larg
0O pressure-outlet

O symmetry

J—

Details of "velocity-inlet~ & O X

[=]| Scope
Scoping Met... | Geometry Selecti.. *
Geometry |1 Face "
| Definition
Send to Solver | Yes
Protected Program Controlleg
Visible Yes
Program Cont...| Exclude —+
[=l| Statistics
Type Manual
|| Total Sele...| 1 Face
| Suface A..| 2.4413e-004 n? 0.000 0.150 0.300 (m) z
Suppressed |0 I .. ®
Used by Mes... | No 0.075 0.225 ¥
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—
e Context

Home Named Selection Display Selection Automation Learning and Support Quick Launch N @ 0'

.Isomelric =4 QPreviuus C‘Hutate +5x C‘Hutate Sx F PanlUp ‘ PanDown B Random f® [m] ‘ O Show Vertices )( Direction D’ D' Du

4G Look At @ Nest &> Rotate +5y <L Rotate Sy “=Panleft = PanRight Rescale ) ¢ E . T Close Vertices |]"||Mesh Connection =

D Views Angle 10 O Rotate +52 & Rotate 52 @ ZoomIn @ Zoom Out T Preferences Dls'play el Ta}:ﬁkgﬁ';ﬂf Fiu,,, 5.9e-004 [Auto £ [ Thicken CS‘O’ B\ EXD'IDde SI"'OW

Orient Annotation Style Yertex Edge Display
Outine ~ 10X QA [@w& % C-+ QA Q& Q Skt Kiode~ FT [ BB|@ & @ &+ ® & [ Ciboad~ [Empy]
Name -

& Extend~ 9 SelectBy~ -@ Convert~

Search Outline | ™
{lPloiecl‘
= (@ Model (A3)

2+ Coordinate Systems
/@ Mesh

B Q Named Selections
-0 velocity-inlet-arg
,/l]j pressure-outlet
-0 velocity-inlet-sme

T |

Details of "symmetry” =~ 0 O X

[=I| Scope
Scoping Met... IGeometry Selecti...
Geometry | 1Face
=) Definition
Send to Solver | Yes
Protected Program Controlle
Visible Yes
Program Cont...| Exclude
[=l| Statistics
Type Manual v
| Total Sele...| 1 Face
| Surface A...| 6.553e-002 ? 0.000 0.150 0.300 (m) [}
Suppressed [0 I .
Used by Mes... |No 0.075 0.225

RIS FRARART 4 DNamed SelectionZ1ERL L £ .

. Vv LTEIRT 4 )LE%EBodylCEEL. EFTILEIVYILTERLET.
EBICETIVEBIRLIZIKETAHSZ Y v 2 L. [Create Named Selection] #iZRL £7 .
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‘ - Context
- Home Model Display Selection Automation Learning and Support Quick Launch ~D 0
@ lsometiic ~ @ Previous £-FRotate +5x {~Rotate -5 § PanUp ¥ PanDown | Il Random O ‘ O Show Vertices A Direction [l [+ Du
90 Look At @ Next &S Rotate +5y < Rotate Sy e=PanLeft = PanRight = o Rescale X 0d B X T Close Vertices |[*[|Mesh Connection Kl g =
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= Name -

Export...
Q Hide Body
| @  Filter Tree Based On Visible Bodies
] S| x
| Detail of "Model (431" v } O X O SRRy
= Lighting @ Isometic View
Ambient 01 4 Set
Diffuse 08 i Restore Default H
2:::“'3' ! @ ZoomToFi F7
=/ Advanced @ Zoom To Selection z
‘Window Title | Default Cursor Mode > Y
View >
93 Look At ® X
3% Create Coordinate System
0.000 0.150 & Create Named Selection... N
0.075 0.225 @ Selectal Ctrl+,
> Update Geometry from Source

@ Extend~ 9 SelectBy~ @ Convert~

earch Outline | v -

/0@ Geometry

Jm Materials

5+ Coordinate Systems
/@D Mesh

- {8 Named Selections

H ,/D velocity-inlet-larg
- VD pressure-outlet
\/D wvelocity-inlet-sme
,/D symmetry

Insert

GoTo

etric (m, kg, N

[=1| Details of Body
Body Fluid
Yolume 2.5159e+06 mme
Surface Area 1.7636e+05 mmé
Faces g
Edges 18
Vertices 12
Fluid/Solid Fluid
Shared Topology Method | Automatic
Geometry Type Designtodeler

RIS Ay aERNSA—2—%ERFELET.
Outline®Project/ModelOMesh%i&IRL £ 7. Outline® T~ A > [CDetails of “Mesh” NRRESNET.
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I ----- /B Geometry Imports
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@@ Geometry
@ Materials

I J‘( Coordinate Systems
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‘5 Named Selections

------- v, [ velocity-inlet-larg
[0 pressure-outlet

by B Fuid

[0 velocity-inlet-sme
[0 symmetry

Details of "Mesh" = 1 O X

=

Display

Display Style | Use Geometry &,

=

Default

s

Physics Prefe...| CFD

Solver Prefer... | Fluent

Element S...

Default [2.9288@

Export Format

Standard

Export Previe...| No

[+

Sizing

[+

Quality

[+

Inflation

[+

Advanced

[+

Statistics

Quaity#ER L. SmoothingZHighlcZEL £7.
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[=| Display

Displa...| Use Geometry Setting
[=| Defaults
Physic..| CFD
Solver...| Fluent
Ele...| Default (2.9288e-002 m)
Export...| Standard
Export... No
Sizing
[=| Quality
Check...|Yes, Emrors
Ta...| Default (0.9)

hd

Mesh ...| None
Inflation
Advanced
Statistics

RIS, OutlineTMeshABIRENTWAIKEED T E. EFAEEIRLET. &BICHESZ Y v o L. [Insert]-[Sizing] #BIRL £
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Details of "Body Sizing" - Sizing

| Scope
Scoping Method Geometry Selection
Geometry 1 Body
[=| Definition
Suppressed Na
Type Element Size
Element Size 6.e-003 m
| Advanced
Defeature Size Default [1.4644e-004 m)
Growth Rate Default [1.2)
Capture Curvature Yes
Curvature Normal Angle | Default (18.0°)
Local Min Size Default [2.9288e-004 m)
Capture Proximity No

SE[&O0utlineTMesh #IEIR L. Details of “Mesh” ZRxL £ 7.
Infration > Use Automatic Inflation % Program Controlled[CZE L £ .
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‘ Details of "Mesh"
[=1| Display
Display Style Use Geometry Setting
| Defaults
Physics Preference CFD
Solver Preference Fluent
 Element Size Default (2.9288e-002 ...
Export Format Standard
Export Preview Surface Mesh | No
Sizing
[=| Quality
Check Mesh Quality Yes, Enrors
| Target Skewness Default (0.9)
Smoothing High
Mesh Metric None
[=| Inflation
lUse Automatic Inflation Program Controlled g
Inflation Option Smooth Transition
| Transition Ratio 0.272
| Maximum Layers 5
| Growth Rate 1.2
Inflation Algarithm Pe |4

OutlineGCMesh%H2 ) v & L. Update%:EIRL £7.
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[=l| Defaults
Physics Preference CFD
Solver Preference Fluent
Element Size Default (2.9288e-002 ...
Export Format Standard
Export Preview Surface Mesh | No
Sizing
[=| Quality
Check Mesh Quality Yes, Enors
Target Skewness Default (0.9)
Smoothing High
Mesh Metric None Y
g -
Use Automatic Inflation Program Controlled [ ] %
Inflation Option Smooth Transition
Transition Ratio 0.272 =
Mawimum Layers 5 0.300 (m)
Srouth Aate 12 0075 0225
Inflation Algorithm Pre =

[File]-[Close Meshing] £fzl&T 4 > ROUDXxKREA>E I U I LTU 1> FUEFL. WorkbenchicEY £7.
MeshEZIVICFz v INA->TWB T LEHERBLET.
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v A

18l & Fluid Flow (Fluent)

2 | Geometry v 4
3 @ Mesh v 4
4 eSetup 2
5 @3 Solution 2,
6 @ Results ? 4

Fluid Flow (Fluent)

3.2.5. CFDE#HT DERE

elbowFRiKEEHT > R F ADSetupzILE X TILS Y v I L. ANSYS FluentZ#28IL £9 . Fluent Launcher& 4 7 0 5 A#281L £ 3. Options®
Double PrecisionlCF = v ¥ # At [Start]2s Vv I LET.

Fluent Launcher

Home General Options  Parallel Settings Scheduler Environment

Dimension Solver Options
2D Double Precision

3D (C) Do not show this panel again

Parallel (Local Machine)

4

Solver Processes 1

Working Directory

Start ’ ‘ Cancel ‘ ‘ Help

v

ANSYS FluentA #CEIL F£7 -
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Physics

Mesh
@) pisplay...
®mfo

f# units...

Check,  Quality .

Outline View

Filter Text

- Setup
@ General
+) @ Models
+) & Materials
+) E Cell Zone Conditions
+ [ Boundary Conditions.
K% Mesh Interfaces
® Auxiliary Geometry Definition
Z] pynamic Mesh
Reference Values
+) 1, Reference Frames
f< Named Expressions
£ curvilinear Coordinate Syster
- Solution
% Methods
2< Controls
[&) Report Definitions
+) @ Monitors
@ cell Registers
T2 Automatic Mesh Adaption
£ Initialization
+) # Calculation Activities
® Run Calculation
- Results
@ surfaces
+) @ Graphics.
+ | Plots
[£] pashboard

A:Fluid Flow (Fluent) Parallel Fluent@rsn2 [3d, dp, pbns, sstkw, single-process] [CFD Solver - Level 2, CFD Solver - Level 1, CFD Basel

User-Defined Solution Results Parallel Design

ANSYS FJHDOFE|IE

Zones Interfaces Mesh Models Turbomachinery

] scale... &J Combine . g Delete... [ Append . 2 bynamic Mesh... Turbo Models 1’ Efficiency... 5 Turbo Workflow - adspt crace
& Transform . | Oy separate . g Deactivate... ™ Replace Mesh... [ Turbo Create... [, Spectral Content . @ Turbo Topology...

& Make Polyhedra | <f+ Adjacency... g5 Activate... O, Replace Zone... ¥ Gap Model... *J= periodic Instancing. > =

Task Page < ‘ B Mesh
General @ ‘E
Mesh

[ scate.. [ check |[Report quality| m

G
Solver L
Type Velocity Formulation
(®) Pressure-Based (e Absolute
) Density-Based ) Relative

Time
(®) Steady
() Transient

Gravity

Console

writing interior-fluid (type interior) (mixture) ...

An

3.
-

IS

J

(7@ 8[~]

jli=]

e
@

0 selected | all -

m [ List] [ Close | [ Help |
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+ [ Animations writing wall-fluid (type wall) (mixture) ... Done. pone:
+) [ Reports writing velocity-inlet-large (type velocity-inlet) (mixture) ... Done.
+ Parameters & Customization writing pressure-outlet (type pressure-outlet) (mixture) ... Done.
+ Simulation Reports writing velocity-inlet-small (type velocity-inlet) (mixture) ... Done.
writing symmetry (type symmetry) (mixture) ... Done.
writing zones map name-id ... Done. I
—— S — 5 2
[Domain]-[Mesh]-[Units] % U v Z L. SetUnits¥ 4 7R s &% ¥.
Mesh
() Display... E Scale...
@ Info v 3 & Transform v
# Units... Check.  Quality + & Mmake Polyhedra
Outline View age
Units...
El# Change/confirm units system ,
QuantitiesIZ Tlength] « Unitslc TmmJ] %#3&3RL. [Close] 4 Vv oL ET.
ChTARy = mmICEESNEL .
- Set Units A X
Quantities Units Set All to
heat-flux-resolved m -
heat-generation-rate cm
heat transfer-coefficient (si ]
ignition-energy in [ o= ’
kinematic-viscosity . ft british
length-inverse
length-time-inverse
mag-permeability
mass
mass-diffusivity Factor| 0.001
mass-flow Offset 0

2025-04-08



ANSYS FJHDOFE|IE

[Domain]-[Mesh]-[Check]& Y. MeshDiEEEITVLWET .

“ Domain Physics User-Define

Mesh
() Display... e e Scale...
@ Info . & ® & Transform =
£# Units... Check,  Quality » 4 make Polyhedra
Perform Mesh Check
Outline View Page

Repair Mesh.. Perform Mesh Che:

ConsolelCMeshF = v 4 DERNRREINET. TS—AHENShATIEREHY A

Console <

maximum volume (m3): 5.821574e-08 [::] ()|a
total volume (m3): 2.511129e-63
Face area statistics:
minimum face area (m2): 5.711364e-07
maximum face area (m2): 3.282950e-05
O EEEN) T cncmcannscnaonastaonnaanaas
Done.

<<

JRIC. [Setting Up Domain]-[Mesh]{Quality]® 2 Y v 4 L3 .

Domain Physics User-Defined

Mesh
() Display... = s EI Scale...
(@) Info = 9 ® & Transform =
¢ Units... Check,  Quality + £ Make Polvhedra
Evaluate Mesh Quality
Outline View i
Improve Mesh Quality... Evalt

Mesh® @B DIRIENTTIHN. ConsolelTiERNRRENET.

Console

[a] ©

Mesh Quality:

Minimum Orthogonal Quality = 2.00855e-01 cell 98398 on zone 4 (ID: 66618 on partition: 0) at location (-1.98975e-01, -1.09188e-01,
1.30999%e-03)

Maximum Aspect Ratio = 2.27012e+01 cell 20598 on zone 4 (ID: 1357 on partition: 0) at location ( 1.25208e-01, -1.56800e-01, 1.41331e-03)

JRIC[Physics]-{Models]A DEnergylcF = v  EANE T
[Viscous]#o Vv 4 LET.

Physics User-Defined Solution Results View

Solver Models
= - a0 L3 E :
E/\ Operating Conditions... Radiation... - Multiphase... { Structure...
/e E] v Energy R; Heat Exchanger... ﬁ, Species... 1] Acoustics .
Reference Values... —
General... L2 Viscous... 4 Discrete Phase... ' More -

k-omega (2 eqn) ##IRL. [OK|ZS Y v I LET.

-41/78 - 2025-04-08



Model

Inviscid
Laminar
Spalart-Allmaras (1 eqn)
k-epsilon (2 eqn)

e k-omega (2 eqn)
Transition k-kl-omega (3 eqn)
Transition SST (4 eqn)
Reynolds Stress (7 eqn)
Scale-Adaptive Simulation (SAS)
Detached Eddy Simulation (DES)
Large Eddy Simulation (LES)

1 k-omega Model

{ Standard

i GEKO

| BSL

e SST
WJ-BSL-EARSM

Viscous Model
Model Constants
Alpha*_inf
1
Alpha_inf
0.52
Beta*_inf
0.09
al
0.31
Beta_i (Inner)
0.075
Beta_i (Outer)
0.0828

TKE (Inner) Prandtl #
1.176

-t~ . LR

User-Defined Functions
Turbulent Viscosity

k-omega Options none e
Low-Re Corrections Prandtl Numbers
NoRrWall Trostment Energy Prandtl Number
: none v
correlation
wall Prandtl Number
Options none v
Viscous Heating
Curvature Correction
Corner Flow Correction
Production Kato-Launder
v Production Limiter
Transition Options
Transition Model none v
m [ Cancel ] [ Help ]
[Physics]-[Materials]-[Create/Edit]% £ Y w & L. Create/Edit Materials #4 7R J #fM& %7 .
Physics User-Defined Solution Results View
Solver Models
[ operating Conditions... " Radiation... S Multiphase... { Structure...
OYY i v Energy R; Heat Exchanger... ﬁﬁ, Species... ] Acoustics .
General... Reference Values... fo—

[Fluent Database]#4 U v s LE 7.

L7 Viscous...
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4~ Discrete Phase...

o More

ANSYS FJHDOFE|IE

Parallel

Materials

&’5

Create/Edit...
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ﬁ Create/Edit Materials A X
Name Material Type Order Materials by
air fluid ¥ | (® Name
Chemical Formula Fluent Fluid Materials () Chemical Formula
air v
i [ Fluent Database... ]
Mixture
none + [GRANTA MDs Database...|
[User-beﬁned Database...J
Properties
Density [kg/m?] constant v | Edit...
1.225
Cp (Specific Heat) [J/(kg K)] constant v | Edit...
1006.43
Thermal Conductivity [W/(m K)] constant v | Edit...
0.0242
Viscosity [kg/(m s)] constant v | Edit...
1.7894e-05

[ Change/Create ] [ Delete ]

[water-liquid (h20 <|>)]%&iRL T+ [Copyl& X, [Close]TY + > FUZFRALET.
Z D%, Create/Edit Materials 4 70 HBHLC %Y.

AL a i P

(. Fluent Database Materials A X l

= | (= | Material Type
Fluent Fluid Materials [1/577] E] . - =Lk L
fluid s

vinyl-silylidene (h2cchsi) =
vinyl-silylidene (h2cchsih) OferHatanEs bV

vinyl-trichlorosilane (sicl3ch2ch) ® Name
vinylidene-chloride (ch2ccl2) Chemical Formula

water-vapor (h20)
wood-volatiles (wood_vol)

Copy Materials from Case... Delete
Properties
Density [kg/m?] constant v | View...
998.2
Cp (Specific Heat) [J/(kg K)] constant v | View...
4182
Thermal Conductivity [W/(m K)] constant v | View...
0.6
Viscosity [kg/(m s)] constant v | View...
0.001003 (

PV P RS ROSY VI PRURS  POST PO | | B SRy % PR L . .

DFDD 4> bopNRRENT=LNZEI YUY ILET.
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Question M

@ Change/Create mixture and Overwrite air?

[ Yes [ Mo

A

[Close]® 4 Y v & L TCreate/Edit Materials™ « > RO L %7,
Tree £ 2 — ® Setup > Materials > Fluid > water-liquid MBl&dnTWS Z & &#MEELE T,

- Setup
General
+ @ Models
-) &% Materials
- &% Fluid
£ air
£¥ water-liquid
+ L solid

[Physics]-[Zones]-[Cell Zones]Z®Z U v 4 L& T

Physics User-Defined Solution Results View Parallel Design
Models Materials Zones
Conctors " Radiation... R Multiphase...  structure... + £ cell zones
v Energy "3; Heat Exchanger... ﬁ, Species... ] Acoustics . &' [ Boundaries
Values... T2 Viscous... - Discrete Phase... ' More . | Create/Edit.. | FH profiles...

Task Page E 2 —[cCell Zone Conditionst" R RSN E T .
Fluid#®@RL. [EdilEs Y v s LET.
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Cell Zone Conditions

Zone | Filter Text

KT

Phase Type ID
mixture ¥  fluid v |4

[ Edit... ] [Copy... ][Proﬁles... ]

Parameters... - —
[Operatmg Condltuons...]

Display Mesh...

Porous Formulation
(® Superficial Velocity
(O Physical Velocity

Fluid4 4 7o nRnshET.

Material Name Zairh 5 water-liquidICZE L. [ApplylZ#o U v s L& T .
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<3| Fluid

Zone Name
fluid

Material Name[water-liquid s ]
: Terms

air
Mesh Motion Laminar Zone Fixed Values

Frame Motic

Porous Zone

Reference Frame

Rotation-Axis Origin Rotation-Axis Direction
X [mm] o v X0
Y [mm] o v [1Y|0
Z[mm] 0 v |Z|1

[Zones]-[Boundaries]# 2 Y w4 LE T

Zones

Cell Zones
[ Boundaries
& profiles...

Task Page E 2 —[ZBoundary Conditions R mENE ¥ .
velocity-inlet-largeZi@IR L. [Editj&2 Vv o LET.
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Boundary Conditions

Zone | Filter Text S

o

interior-fluid
pressure-outlet
symmetry

velocity-inlet-small
wall-fluid

Phase Type ID
mixture ¥  velocity-inlet v||6

| Edit. | [copy.. | Profiles... |

Parameters... = —
[Operatlng Condltlons...]
Display Mesh...

' Periodic Conditions...

[Perforated walls... ]

Velocity Inlet& 4 7 A S HRRFENETOT. TRIOKLSICHELET .

Velocity Specification Method: Magnitude, Normal to Boundary
Velocity Magnitude (m/s): 0.4

Spacification Method: Intensity and Hydrautic Diameter
Hydraulic Diameter (mm): 100

-47778 -
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- Velocity Inlet A X
Zone Name
velocity-inlet-large
‘ Momentum | Thermal
Velocity Specification Method Magnitude, Normal to Boundary v
Reference Frame Absolute v
Velocity Magnitude [m/s] 0.4 v
Supersonic/Initial Gauge Pressure [Pa] 0 v
Turbulence
Specification Method Intensity and Hydraulic Diameter v
Turbulent Intensity [%] 5 v
Hydraulic Diameter [mm] 100 N

@' [ Close ] [ Help ]

[Thermal] % 7 M Temperature (k)& 293.15[CZ & L. [Apply] [Close]%E & U w & L TVerocity Inlet4 4 7 5 %2FHLCE Y.

- Velocity Inlet
Zone Name
velocity-inlet-large

Momentum Thermal

Temperature [K] 293.15 ~

m l Close | Help I

Btk (Cvelocity-inlet-smalllCEJ L THREZEITVWET. TRIOE S ICEZHRELET.
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[- Velocity Inlet
Zone Name
velocity-inlet-small

] Momentum = Thermal

Velocity Specification Method Magnitude, Normal to Boundary
Reference Frame Absolute
Velocity Magnitude [m/s] 1.2
Supersonic/Initial Gauge Pressure [Pa) 0
Turbulence

Specification Method Intensity and Hydraulic Diameter
Turbulent Intensity [%] 5

Hydraulic Diameter [mm] 25

[ Close ] [ Help ]

- Velocity Inlet
Zone Name
velocity-inlet-small

Momentum ' Thermal

Temperature [K] 313.15

| Close | | Help |

[El#§ (Cpressure-outletiCBI L THEREEITLVET .

-49/78 -

ANSYS FJHDOFE|IE

2025-04-08



ANSYS FJHDOFE|IE

. Pressure Outlet A X
Zone Name
pressure-outlet
Momentum = Thermal
Backflow Reference Frame Absolute v
Gauge Pressure [Pa] 0 v
Pressure Profile Multiplier 1 v
Backflow Direction Specification Method Normal to Boundary v
Backflow Pressure Specification Total Pressure >
Prevent Reverse Flow
Radial Equilibrium Pressure Distribution
Average Pressure Specification
Target Mass Flow Rate
Turbulence
Specification Method Intensity and Hydraulic Diameter v
Backflow Turbulent Intensity [%] 5 v
v

Backflow Hydraulic Diameter (mml|' 100|

([ close | [ Help |

3.2.6. gt

[Solution]-[Solution]-[Methods] &4 U v Z L £ ¥

File Domain Physics User-Defined
Solution Controls Reports
o S\ P x Equations... | [ Residuals...
@ VAR o4 Limits... (%) Definitions , [ File.
Methods... Controls...

~ Advanced...

Task PagelZSolution Methods AR RSN E T
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Solution n

s». Convergence...

L/ Plot..
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Task Page

Solution Methods

Pressure-Velocity Coupling
Scheme

Coupled
Flux Type
Rhie-Chow: momentum based ¥ (¢ Auto Se!

Spatial Discretization
Gradient

Least Squares Cell Based
Pressure

Second Order
Momentum

Second Order Upwind
Turbulent Kinetic Energy

Second Order Upwind

Specific Dissipation Rate
Second Order Upwind

Energy
Second Order Upwind

Pseudo Time Method
Global Time Step

Transient Formulation

Non-Iterative Time Advancement

Frozen Flux Formulation

Warped-Face Gradient Correction

High Order Term Relaxation

[ Default ] I

[Solution]-[Reports]-[Residuals] #i&IR L £ 3.

Reports
% Residuals... ¥ Convergence... Meth¢
(%] Definitions o ' g HY
Residuals... =

E::Control solution residuals

ANSYS FJHDOFE|IE

Residuals Monitors ¥ 4 7 A ¥ NRRENET. PlotlcFz v IAA>TWB L EMEELET. TOMETIA4ILMDEFOKESI Vv I LET.

-51/78 -

2025-04-08



ANSYS FJHDOFE|IE

Monitor Check Convergence Absolute Criteria

- Residual Monitors
Options Equations
V| Print to Console Residual
v Plot continuity
[ Curves... ][ Axes... ] x-velocity v
Iterations to Plot y-velocity v
1000 = z-velocity v
energy v
Iterations to Store Kk v
1000 <
omega v

Convergence Conditions...

Show Advanced Options

v

< & & & § S

0.001
0.001
0.001
0.001
le-06
0.001

0.001

A x

m | Plot | | cancel | [ Help |

[Solution]-[Reports]-{Definitions]-[New]-[Surface Report]-[Facet Maaximum] ZiZiRL £ ¥ .
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Results View Parallel
Reports Initialization
% Residuals... ¥ Convergence... Method . PatrT
[2) Definitions , [=) File... |/ Plot... Bitiybod Mo Sgttmgs...
Edib. Standard Options.. ;:;/ EMG...
" New *  Surface Report »  Area..
Volume Report ’ Area-Weighted Average...
n Methods Force Report »  Custom Vector Based Flux...
re-Velocity Coupli Flux Report ’ Custom Vector Flux...
e Mesh Report ’ Custom Vector Weighted Average...
ad DPM Report ' Facet Average...
pe Expression... Facet Maximum...

‘how: momentum b -
User Defined...

Discretization
nt
Squares Cell Based
e
d Order
itum
d Order Upwind
ant Kinetic Energy
d Order Upwind
c Dissipation Rate
d Order Upwind

d Order Upwind

Surface Report Definition& 4 7 A/ BNRRENET.

Name|Ctemp-outlet-0E AAILET,
Report FileRUReport PlotlCFTvHEANET,
Frequency&3(CERELF T,

Facet Minimum...
Flow Rate... Facet b
Integral...

Mass Flow Rate...

Mass-Weighted Average...

Standard Deviation...

Sum...

Uniformity Index - Area Weighted...
Uniformity Index - Mass Weighted...

Vertex Average...

Vertex Maximum...

Vertex Minimum...

Volume Flow Rate...

Field Variable ROw FH DV X M STemperatureXU'static TemperatureZ®RIRLE T,

surfaces'J A hM>SB5pressure-outletERRLE T,

[OKZo Yy o LTHAT7OI2MACET.
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Report Plots [0/0]

Create
v Report File
v Report Plot
Frequency 3

Print to Console

Create Output Parameter

(- Surface Report Definition A X l
Name Report Type
temp-outlet-0 Facet Minimum >
Options Custom Vectors
Vectors of
Per Surface
Average Over Custom Vectors...
1 =
Field Variable
Report Files [0/0] E] @ Temperature... v

Static Temperature

Surfaces | Filter Text

— symmetry
@ @ velocity-inlet-large

velocity-inlet-small
wall-fluid

BEEE

B3 (compute ) (Cancer ) (etp)

TreeEa —ICLUTOIEENEMEN TS L 2HEELET .

Solution > Report Definitions > temp-outlet-0
Solution > Monitors > Report Files > temp-outlet-0-rfile
Solution > Monitors > Report Plots > temp-outlet-0O-rplot

- Solution
9. Methods

.~ Controls
=) |5 Report Definitions
% temp-outlet-0
=) @ Monitors
% Residual
= ) Report Files
E) temp-outlet-0-rfile
= | Report Plots
| temp-outlet-0-rplot
i Convergence Condition
@ cCell Registers
.. Automatic Mesh Adaption
&, Initialization
+ # Calculation Activities
(® Run Calculation

Solution > Monitors > Report Files > temp-outlet-O-rfile® £ )L Y w & L. EditReportFileZ 4 7 0 J %[ &.

REEMRLET.
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temp-outlet-0

Add>>

<<Remove

File Name Edit...
Jtemp-outlet-0-rfile.out

Full File Name

Get Data Every 3 S iteration v
Write Instantaneous Values

Print to Console

(- Edit Report File A X w
Name temp-outlet-O-rfile v Active
Available Report Definitions [0/0] @ Selected Report Definitions [0/1]

FTIAIMDEEOKEIY I L. F4T7ATEFHALET.
Solution > Monitors > Report Files > temp-outlet-O-rplotZ 4 7JL4 ) w & L. EditReport Plot4 4 7R &, BEEHRELET.

- Edit Report Plot

Name temp-outlet-O-rplot v Active

Available Report Definitions [0/0] Selected Report Definitions [0/1]

temp-outlet-0

Add>>

<<Remove

Options
v R Edit...
Get Data Every 3 v,

v | iteration
Plot Title temp-outlet-0-rplot
X-Axis Label iteration v
Y-Axis Label Facet Minimum of temperature
Plot Instantaneous Values

Print to Console

B (Fot) (axes-.. ) (Curves... ) (Cancer ) (elp)
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FIFNMDEZX[OKIZIY v I L. A47RTEHALCET.
[Solution]-[Initialization] IZ & L\ T+ Hybrid%;&$R L [Initialize] 22 Y w 2 LE ¥

Solution Results View ETE ) Design -
Reports Initialization
T Method ~
. A= Convergence... ) [: Patch ) Reset Statistics "
) ® Hybrid More Settings... ]
v B File... L Plot... t=0

Options.. 4 PO
Standard & £ FMG... ) Reset DPM Initialize

[Solution]-[Run Calclation]®% Y w # L. No. of iterations(Z250%:3F L £ ¥ . [Calculate] 24 U w4 L TEHEEZRITLET.

Solution Results View Parallel Design - (o} 1= Ansys
Reports Initialization Activities
¥ Convergence... Method ) Patch.. ) Reset Statistics - D Autosave... RiR
+ BFile.. |LPlot.. | © EyBad o ?emngs.“ t-=0 + Create | Calculation
Standard Options g EMG... ) Reset DPM Initialize A )
< B Mesh E/] Input Summary - Run Calculation...
E] Check Case Time Scale Factor 1 v @

i
l @ $% Update Dynamic Mesh... No. of Iterations | 250| g Calculate

HEARTTHEUTORY T7y THHET.

- Information A X

\i‘) Calculation complete.

FTEER
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Facet Maximum of temperature (K]
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0

Mesh

0 selected  all

Scaled Residuals x B rtemp-outlet-0-rplot

Ansys
2024 R1
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0 selected  all
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Domain Physics User-Defined Solution Results -

Surface Graphics
P P - 4
= f -
3 Creste () Mesh + & Pathlines + “iLICs .| B xrpot . R)patas
& Contours , %} Particle Tracks . E:]Dashboard... i1 Histogram... |y FFT...
& Manage... New... W HSF File... [¥% Residuals... & Profile
- Contours A X
Contour Name
contour-vv
Options Contours of
v Filled Velocity... v
V] Node Values Velocity Magnitude 27
v Boundary.VaIues Min Max
Contour Lines 0 0
v Global Range
Clip to Range pressure-outlet

Draw Profiles symmety

velocity-inlet-large

Draw Mesh L
velocity-inlet-small
wall-fluid
Coloring
® Banded
Smooth Display State |
[Colormap Options...] None - [Use Active] [New Surface v]
Save/Display [ Compute ] [ Close J [ Help ] |
= B contours of Velocity Magnitude [m/s] x B Scaled Residuals x B temp-outlet-0-rplot % -
Ansys
o 2024 R1 ;
| Vdosity Magnitida <
[ms) .
ol 1368+00 {53
o 1.2 0000
1.028+00 —
7\ 0.8 001 BN
817 a01
@ £.81 001 E
544901
- 402001 =
a 272801 B
= 126001 —
Q 0.008+00 =
contou rev
. D
A ) =
&
=&
0 selected all v
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ANSYS Workbenchic &k > TER &5 7 7 1 JL(E. [View]-[Files| CHERTE £ ¥,

ANSYS FJHDOFE|IE

File QYUEVE Tools Units optiSLang Extensions Jobs Help
m Refresh F5
— Reset Workspace
LJ Vs Reset Window Layout
@] I V| Toolbox oject 7 Update Project
Toolbox Customization
v Project Schematic
|
@ Co v Files
@ Cq Outline A
@] Cc Properties
,,@ c Messages try v 4
% D
%8 D Progress v 4
Ei Sidebar Help v ‘I
@ & Toolbars P v 4
€ Show Connections Bundled & 4
d El
Ex V| Show System Coordinates pw (Fluent)
A B C D E
1 Name v |CellID v | Size ~ Type v Date Modified >
2 O FFF.agdb A2 2 MB | Geometry File 6/10/2024 10:40:15 AM
3 L] FFF.msh A3.A4 7 MB | Fluent Mesh File 6/10/2024 11:13:06 AM
4 Iod FFF.mshdb A3 8 MB | Mesh Database File | 6/10/2024 11:14:25 AM
5 . trial.wbpj 48 KB | Workbench Project F| 6/10/2024 3:19:32 PM
6 l_] act.dat 259 KB | ACT Database 6/10/2024 3:19:30 PM
7 . FFF.set A4 374 KB | FLUENT Model File | 6/11/2024 1:36:18 PM
8 . FFF-Setup-Output.cas.h5 A4 4 MB | FLUENT Case File 6/10/2024 3:11:10 PM
9 . FFF.ip AS 10 MB | FLUENT Interpolatior] 6/11/2024 1:38:50 PM
10 l_] report.xml 8 KB | .xml 6/11/2024 1:36:20 PM
11 ’3\ designPoint.wbdp 44 KB | Workbench Design P| 6/10/2024 3:19:32 PM
12 . rtemp-outlet-0-rfile.out A4 1 KB | FLUENT Surface Mon| 6/11/2024 1:38:50 PM
13 . temp-outlet-0-rfile.out A4 1 KB | FLUENT Surface Mon| 6/11/2024 1:38:50 PM
14 . SolutionMonitor.gz A5 9KB | .9z 6/11/2024 1:38:50 PM
15 . FFF-2.cas.h5 A5 4 MB | FLUENT Case File 6/11/2024 1:48:01 PM
16 . FFF-2-00144.dat.h5 AS 12 MB | FLUENT Data File 6/11/2024 1:48:02 PM
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4. ANSYS Fluent{fEH 3%

fio

AR=IDARY RSAUBITE. WTORLZEEALET.
login]$: 051>/ —Fk

[NnN]$ : 5tE/ — &

[login/tNnN]$: B 5 (> / — FEzIFESHE/ —

[yourPCI$: o 51 >/ — EADIEETIRIE

4.1. Workbench#Z e d 2 &)

ANSYS Workbench%#2&)L. ToolboxtEa—7— Z~_A > OField Flow (Fluent) ##7J)L4 Y v 43 3% &. Project Schematic ' 2 —7 —[ZField
Flow (Fluent) £ WS SRLDEEIFS AT A T—TI HNERRSNET.
FRR—JOEEIF2024RTDEDTT .

m Unsaved Project - Workbench A - O X

File View Tools Units optiSLang Extensions Jobs Help
B R0 Be
N E R HProject

@] Import... 0 Reconnect Refresh Project 7/ Update Project =8 ACT Start Page

A B¢ Al Sidebar Help

B Analysis Systems = Ansys Workbench GUI

[& Coupled Field Harm
[ Coupled Field Moda - A

[ Coupled Field Static
\@ Coupled Field Trans
*-ﬂ Designer Circuit

%# Designer Circuit Net
) Eigenvalue Buckling
(&) Electric

Electronics Desktop
a Electronics Thermal
I Explicit Dynamics
& Fluid Flow (CFX)

(G Fluid Flow (Fluent w
& Fluid Flow (Fluent)
& Fluid Flow (Polyflow
|t Harmonic Acoustics
(Y Harmonic Response
B HFss

@ HFsS 3D Layout De:
@8 HFss-E

(¥ LS-DYNA

[ LS-DYNA Restart
(6 Magnetostatic

Bl Maxwell 2D

8 Maxwen 30

@§ Modal

| Modal Acoustics ~

T View All / Customize...

b8l & Fluid Flow (Fluent)

2 9 Geometry
3 e Mesh
4 a Setup

5 % Solution
6 0 Results

Fluid Flow (Fluent)

ogf) | ogf) | ogf) | ogf) | s
L N N N

[N

‘ ; Ready njob Monitor... ‘ & No DPS Connection | ElNo HPC Platform Services Connection | @lShow Progress | % Show 0 Messages

4.2. WorkbenchZ#ZH L 72 LVECE])

4.2.1. Fluent Launcher @ 2 &fj

Wrokbench & 2B ¥ § ICFluent A THLEN T 2158 AT Oy FERITLET.

[rNnN]$ fluent

- 60/78 - 2025-04-08



ANSYS FIFADF5| &

<5 Fluent Launcher 2024 R1 A - O X
Fluent Launcher Ansys
Home General Options  Parallel Settings Scheduler Environment
v ili P i
Meshing Capability Level Premium v
Read Dimension Solver Options
Solution = O 2D (T) Double Precision

Recent Files

® 3D 0
Parallel (Local Machine)
Materials Processing Solver Processes | 1 -
v
Working Directory
v ™=

() show Beta Launcher Options

Start Reset Cancel Help

v

422 FluentOa<y kS 4>ET

FluentZ3 557 1 hLE— RTERITTBBEE. gF T2 a v & TEEILET. TRLIXMEHEEID/N—T 3> 3ddp THEETZHHITYT. I
AR TEELET.

rNnN]$ fluent -g 3ddp

N—2 a3 aIEEELICETTEE. ERFICN—Ya v EBINDEDOT. N—Ia v EEELET.

[rNnN]$ fluent -g

£ t/fluent24 bin/fluent -r24.1.0 -g
fluent24.1.0/cortex/lnamd64/cortex.24.1.0 —f fluent -g (fluent " -r24.1.0 -t0 -mpi=intel -path/apps/t4/rhel
ent/fluent24 bin/fluer t0 -mpi=intel th/apps/t4/rhel v241/fluent X

EERICEAOELEnterz AT 2 L. RITARERITY FARTINET.

2d custom listen

2ddp executable read-case

3d exit read-case-data
3ddp host

exitavY RERTTHLETLET.
=27 7 A NERHFACEEELLT O file/read-case A< > FEFRITLET.

> file/read-case [T—XTJ7-ILA]
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> file/read-case test.cas.gz

Reading "\"| gunzip -c \\\"test.cas.gz\\\"

116137 mixed cells, zone 4, binary.
243053 mixed interior faces, zone 1, binary.
6692 triangular wall faces, zone 5, binary.
299 mixed velocity-inlet faces, zone 6, binary.
42 mixed velocity-inlet faces, zone 7, binary.
303 mixed pressure-outlet faces, zone 8, binary.
4566 mixed symmetry faces, zone 9, binary.
33992 nodes, binary.
33992 node flags, binary.
Building...
mesh
materials,
interface,
domains,
mixture
zones,
symmetry

pressure-outlet
velocity-inlet-small
velocity-inlet-large
wall-fluid
interior-fluid
fluid

Done.

solve/iterate A< > RERITL. iteration$EIEET S

> solve/iterate 10
Initialize using the hybrid initialization method.

Checking case topology...
-This case has both inlets & outlets
-Pressure information is not available at the boundaries.
Case will be initialized with constant pressure
iter scalar-0
.000000e+00
.907615e-04
.732333e-05
.523159e-05
.834765e-06
.817608e-06
.087943e-06
.750243e-07
9 .066257e-07
10 .314065e-07
hybrid initialization is done.

® 9 U WwN e
NWaR NN W R

iter continuity x-velocity y-velocity z-velocity
1 1.0000e+00 5.0827e-03 4.5992e-03 4.7945e-03 3
2 7.1446e-01 2.5694e-03 2.6195e-03 2.0777e-03 9
3 5.1827e-01 1.7647e-03 1.8057e-03 1.2629e-03 6.
4 3.3714e-01 1.1950e-03 1.3189e-03 7.4041e-04 4
5 2.8021e-01 9.6329e-04 1.1613e-03 5.575le-04 3
6 2.5221e-01 8.7537e-04 1.1544e-03 5.0437e-04 3.
7 2.3572e-01 8.7127e-04 1.2547e-03 5.2618e-04 2.
8 2.1294e-01 8.2509e-04 1.2549e-03 4.8021e-04 2
9 2.0470e-01 8.0710e-04 1.2898e-03 4.7904e-04 2
10 1.9512e-01 7.8337e-04 1.3101e-03 4.8318e-04 2

T7ANEUTOIATY RTRIEFETHIENTEET.

> file/write-case test.cas
> file/write-data test.data

Ny FRITETSRIF. LEOBRIEZEVAMELEY Yy—F LT 740

Ty —FIT7ALDH  jounaljou

/file/read-case test.cas.gz
/solve/iterate 10
/file/write-case test.cas
/file/write-data test.dat
exit

&

energy

.3285e-05
.3215e-05

2425e-05

.5222e-05
.6056e-05

1398e-05
9495e-05

.8899e-05
.8789e-05
.9167e-05

FtED

YRITESNET.

k epsilon
5.8353e-02 1.7175e+00
3.0466e-02 4.4241e-01
2.2932e-02 1.9660e-01
1.7554e-02 1.2471le-01
1.5045e-02 9.8716e-02
1.3689e-02 7.8452e-02
1.2800e-02 6.8678e-02
1.2074e-02 6.0716e-02
1.1685e-02 5.5494e-02
1.1232e-02 4.8139%e-02

jouz 7 AL
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.cas.gz ZEIEELPRIF. BEIRICHRRSNGHFAENET.

time/iter
08
07
05
05
04
03
02
01
01
00

O R N WSO O J® O
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GUITITSIMEE Y v—F LT 7 A LVELTIRETHZELTHETT. ChEITSBEIE. [File]{Write]{Start Journall 24 U w4 LT¥ v —F L
T7ANANDOENEBIBLET. REXDT 7 AIILZEIBEL TUREEITo 2. [Filel-[Write]-[Stop Journall #4 V v 4 LTELLET 5 L. —ED
BIENMEELEY v —F LT 7 AILICEBEINET.

® & @ &

“ Domain Physics User-Defined Solution

Refresh Input Data

Recorded Mesh Operations... Scale... & Combine .

Save Project L5 Transform » | U separate .

Reload - o .
¥ & Make Polyhedra o » Adjacency...

Sync Workbench
< Task Page

Read

Write 4 Autosave...
Import ’ Start Journal...
Export ’ Start Transcript...

Check ’[Repo

L I

FluentZ/\w FR{T T30~ Y REIIELLTOEY TY.

[rNnN]$ fluent -g 3ddp -t28 -i jounal.jou

AT aryTATHEETE. A 72a>Toud 7MLEEELET. ZOMOF T avIicoVWTIEALT fluent-h ETELIEEL.

NYFTaTREY2—5—~ADY 3 THABOHYY TILRSZY T MZDOWTIE. ANSYS/FluentZ2BBLTL FE& L.
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5. ANSYS MechanicalE B %

fio

AR=IDARY RSAUBITE. WTORLZEEALET.
login]$: 051>/ —Fk

[NnN]$ : 5tE/ — &

[login/tNnN]$: B 5 (> / — FEzIFESHE/ —

[yourPCI$: o 51 >/ — EADIEETIRIE

5.1. Workbench#Z( D i)

ANSYS Workbench% 75w b 7 —A L L TEENZITIHBEE. LT > FIZK YANSYS Workbench%{2EI L F5

[£NnN]$ runwb2

ToolboxEa— ERAY [CEVa—LO—EBLRIRRINTEY. BMICIELCTEY 2 —LEBIRLET. =& A& Static StructuralZ £ FIL S
Y w35 L&. Project SchematicE 2 —7 —ICStatic Structural 7 — LA RRENET. SOF—TILICIE. Geometry. Model. Setup.
Solution. ResultsE WS R F v TAHY. CHOTO—TIREETTHTLW RN ERYET.

*RR—JOEHEIF2024RTDEDTT .

.
m Unsaved Project - Workbench A - O X

File View Tools Units optiSLang Extensions Jobs Help
B BB e
LJ 6 H (ﬂ [ Project

@] Import... +9 Reconnect Refresh Project / Update Project BB ACT Start Page

v 3 X LR E
Electronics Desktop = Ansys Workbench GUI
@ Electronics Thermal
¥ Explicit Dynamics -

Fluid Flow (CFX) j8l 7 Static Structural

@ Fluid Flow (Fluent w 2 g Engineering Data
(G Fluid Flow (Fluent)

3 e Geometry

{& Fluid Flow (Polyflow
[&l) Harmonic Acoustics 4 @ Model

B Harmonic Response 5 a Setup
@ HFSS 6 Solution
& HFSS 3D Layout De: 7 @ Results
@B HFss-IE
(¥ LS-DYNA
[ LS-DYNA Restart

[iJ) Magnetostatic

Il Maxwell 2D

@ Maxwell 3D

@§ Modal

|} Modal Acoustics

& Q3D 2D Extractor

ﬂ Q3D Extractor

m Random Vibration

fily Response Spectrum
f& Rigid Dynamics

& RMxprt

|} static Acoustics

[ Static Structural

) steady-State Therm
[ Structural Optimizal
By Substructure Gener v

RUEVIEVIEVIEVIRN
TSR SRS

[N

L g View All / Customize...

[ ; Ready njob Monitor... ‘ mNo DPS Connection ‘ mNo HPC Platform Services Connection | ) Show Progress \;‘b Show 0 Messages

WorkbenchZ £ L 2 WSS ORATER. IREILEE ZSBEE L.
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5.2. Workbench & #2H/ L 78 LECE)

5.2.1. Mechanical APDL Launcher® 24T

ANSYS Mchanical APDLZGUITHEEN T 5B XD A~ RERITLET.

[rNnN]$ launcher

2024 R1: Ansys Mechanical APDL Product Launcher Hostname: r5né A - X
File Profiles Options Tools Links Help

Simulation Environment:

ANSYS
0{)

License:

LNC Ansys Mechanical Enterprise

[0 Show Legacy Licenses

Working Directory:

Job Name:

Product Help

SEEMEL. Run® 2 U v ¥ F % &ANSYS Mechanical APDLAEZEN L £ 7
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Ansys Mechanical Enterprise Utility Menu A - OX

file  Select List Plot PlotCtris  WorkFlane Paameters  Macro  MepuCtris  Help

Oz & 8 & 2| & -| = = 2

ook @
Main Menu ®| I 5
Preferences ®
@ Preprocessor —
Solution &
[® General Postproc R
TimeHist Postpro &
[@ Radiation Opt &
(5] Session Editor o
B Finish @
8
8
g
Q
)
=5
2
2
@
@)
T
j L
@
e
@
]
@
/]
[ Pick a menu item or enter a comemand (BEGIN) [mam [type-l [nal-l [cws-o [sea:n-l

[File] [Exit] THTLZEY.
i+ Simulation EnvironmentIZ & L\ TAnsys BatchZi#EIR$ 5 & Ny FE— RTORITHFEETT .
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2024 R1: Ansys Mechanical APDL Product Launcher Hostname: r23n9 A - X
File Profiles QOptions Tools Links Help
Simulation Environment:
0 ANSYS Batch
License:
LNC Ansys Mechanical Enterprise

[0 Show Legacy Licenses

Working Directory ! [ Update VO path

Job Name: file e | [ Update 'O name

Input File: [file.dat | | e | [t

Output File: file.out

Include input listing in output

FHllIFHelpE B IEE L.

5.2.2. Mechanical APDLO <> kS 4 v ET
T a<y KEETT 5 LANSYS Mechanical APDLANYTEEE — K TAEENIL £ T

$ ansys[version]

ANSYS 2024R1DIZFIFLUT O I RERITLET .

rNnN]$ ansys241

ANTZ 74 datZ 7ML ZERELTNY FE— FTHEIFETIBEIFDF T avEMIFITaTy FEETLTLESWL. Z0M0F T 3
JIEOWTIEHALTE#ZEL S L.

[rNnN]$ ansys241 -b -np 4 -i example.dat

53. \wFT 3Ry Va—5—~ADT3TEA

SMPif5. MPIIEF). RUGPUZERT HIBED/Ny F¥aTRI Y T MIELTICRLET.
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#!/bin/bash

#$ —cwd

#$ -1 node_f=1

#$ -1 h_rt=0:10:0

module load ansys

INPUT=sma_spring.dat
OUTPUT=sma_spring.out
NPROC=28

ansys241 -b -np ${NPROC} —-i ${INPUT} -o ${OUTPUT}

Ny FRH YT MM MPI

#!/bin/bash

#$ —cwd

#$ -1 node_f=2

#$ -1 h_rt=0:10:0

module load ansys

INPUT=sma_spring.dat
OUTPUT=sma_spring.out
NPROC=56

ansys241 -b -dis -np ${NPROC} -i ${INPUT} -o ${OUTPUT}

NyFRHYT MM GPU

#!/bin/bash

#$ —cwd

#$ -1 node_f=1

#$ -1 h_rt=0:10:0

module load ansys

INPUT=sma_spring.dat
OUTPUT=sma_spring.out
NPROC=28

NGPUS=4

ansys241 -b -np ${NPROC} -acc nvidia -na ${NGPUS} -i ${INPUT}

—o ${OUTPUT}
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6. ANSYS Electronics DesktopfE R F37%

fio

AR=IDARY RSAUBITE. WTORLZEEALET.
login]$: v &4>/—k

[INnN]$  5tE/ —

[login/tNnN]$: B 5 (> / — FEzIFESHE/ —

[yourPCI$: o 51 >/ — EADIEETIRIE

6.1. Workbench#Zg o2&

ANSYS Workbench% (€&l ToolboxEa—7— Z~X4A> ®OMaxwell(2D). Maxwell(3D). HFSSZ2EE ATV Y v & F 5 L. Project
Schematic ' 2 — 7 — [CBHFRBINOMEIT S AT A T—TIN HNRRENET.
RR— T OEEIF2024R1IOEDTT -

Geometryx® & 74 U w & ¥ % &LElectronics Desktoph &I L £ 7

@3 Ansys Electronics Desktop 2024 R1 - MaxwellProject - Maxwell2DDesign1 (Maxwell 2D Design) - 3D Modeler - [MaxzwellProject - Maxw

EDT

=| File Edit ¥iew Project Draw Modeler Maxwell 2D Tools Window ‘Workbench == x|
| I £ cut Mundo | Select: Object - @ «rPan @) Fit Al B \Nv| & &8 (@) Q (@] o 0]
53 Copy ™ Redo S) Selec ® ® Jurotate -~ @Y Fit : ed | @ T L.
Save Zoom - Operations Measure Visibility Snap = Materials
[ Paste ¢ Delete ® - [ orient ~ O - & - - - - -
Desktop View Draw Model Simulation Results Automation Ansys Minerva Learning and Support e n
Project Manager 2 x L, iCoordinate 5 Component Libraries 1 X
. £ Planes Ansys
xwellProject K 2024 R1 .

. & Lists 1% Favorites
Maxwell2DDesign1 (Magn % Most Recently Usec
Definitions

Y
X
Properties
Name Uni
i
-y
4z p==X
-
Variables [ Maxwell2D | ﬂ 0 1 2 (mm) Components I

Mothing is selected i Show 1 Messages | — Show Progress |
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6.2. WorkbenchZ #2H L 78 LECE)

ANSYS Workbench#2H T l&72 < . BA{KTANSYS Electronics DesktopZ{EA ¥ 5184 1%, ansysedta <> FEEITLET.
F T arEMBIEEETICRITT S & GUE— FTREILE Y.

[rNnN]$ ansysedt
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i

Electronics Desktop ZGUIE— K THAIEEIL =158 HIERERFICRA TS v aD 1Y FOBRRSNDETHARI I DIBENHY ET.
i VIERERFICW OO DE AT AIARRENET.
1.OKZEJ YUY I LET.

Ansys Electionics Desktop I

A new installation of your Ansys product has been detected
/YN The library directories have been reset to those of the newly installad libraries.
To change this, go to Tools/Options/General Options.

20K YvILET,

Ansys Electionics Desktop X |

Vi Note: Window manager settings for hot keys and mouse actions will override settings

[ ! used by this product. Yog may need to modify your window settings or use altemate key
combinations to avoid this conflict.

For example, in 3D view windows, you can rotate the view by holding down the Alt key

and dragging the mouse. Your window manager may respond to this action by moving
the entire window. Pressing the Ctrl or Meta key in addition to the Alt key may allow

vou to rotate the view.
oK I

3. Project Directory 38 EL £ 9. 5 7 #JL b IES${HOME}/Ansoft T3 . Temporary Directory[dZETE L H A
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Directory Options F3

Please specify a project directory name. This will be the default location for new projects.

Project Directory: I I

Please specify a temporary directory name. This will be used to store intermediate files,
including solution data. Please make sure that you have sufficient disk space available.

Temporary Directary: |f tmp/723370.1.all.q I
(Provided by external application) I lGvernde

All general preferences can be edited using the "'Tools> Options> General Options” menu.

ok | Cancel |

A HERWETOT S ANDSIEIETT. NoZBIRLET.

Ansys Product Improvement Program

Ansys Product Improvement Program helps improve Ansys products. Participating in this program is like filling out a survey.

Without interrupting your work, the software reports anonymous usage information such as errors, machine and solver
statistics, features used, etc. to Ansys. We never use the data to identify or contact you.

This data does NOT contain:
- Any personally identifiable information including names, IP addresses, file names, part names, etc.
- Any information about your geometry or design specific inputs.

You can stop participating in this program at any time. To change your selection go to: Help > > Ansys Product Improvement
Program.

" Yes, | am willing to participate in the Ansys Product Improvement Program

s No | am not willing to participate

For more information about the Ansys Privacy Policy, please check:

http: / Awww. ansys. com/privacy

oK
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J— RRIEF SMP . J— NRJIEF] MPI . GPURIEDIBEM I~ Y FETFH -autodr T a>ril RFTROBYTY. SHBlEFALTEE
(rEEL.

Help# 72 av &3 TRITTHEARY ROA TV a v &2HETEET.

-Batchoptionhelp# 7' 3 > &1+ TR1T$ % L-batchoptiont 7+ 3 > DIEERE R TEET.

TWHEEDIBEE [E. HPC License TypelCPool #3EE T 2L EAH Y £ T
SMP 1/ — k. 2827 1EH

[rNnN]$ ansysedt -monitor -ng -machinelist num=28 -batchoptions "'Maxwell 3D/HPCLicenseType'=Pool tempdirectory=$T4TMPDIR" -batchsolve Project.aedt

MPI 2/ — k. 56371

[rNnN]$ ansysedt -monitor -ng -machinelist num=56 -batchoptions "'Maxwell 3D/HPCLicenseType'=Pool tempdirectory=$T4TMPDIR" -distributed
"includetypes=Variations,Frequencies, Transient Solver" -batchsolve Project.aedt

GPU 1/ — k. 283 7{#H. GPUBRN

[rNnN]$ ansysedt -monitor -ng -machinelist num=56 -batchoptions "'HFSS/HPCLicenseType'=Pool 'HFSS/EnableGPU'=1 tempdirectory=$T4TMPDIR" -distributed

"includetypes=Variations,Frequencies, Transient Solver" -batchsolve Project.aedt

63. \wFI3TRFIa—-5—~NOI3THEA

SMPif5l. MPIIEF). RUGPUEERT HIBED/Ny F¥aTRIY T ELTICRLET.
E. ThoofliF-auto 72 a3 v 2 ERALEIBEOHIICRYET.

NyFRH YTl SMP -autoF 7Y 3 v &{ERAT 3158, -autoF 7Y 3 > 2FEALRWESE. [WorkbenchZ#ZH LW icE)l oa< > k
il ZsBES VL.

# #!/bin/bash

#$ —cwd

#$ -1 node_f=1
#$ -1 h_rt=1:0:0

module load ansys

INPUT=Project.aedt
OUTPUT=Project.out

NPROC=28
MACHINELIST="awk -v np=${NPROC} '{print $1 ":-1:" np ":90%" }' ${PE_HOSTFILE} | tr '\n' ',' | sed -e "s/,$//g"™
ansysedt -monitor -ng -auto -machinelist list="${MACHINELIST}" -batchoptions "'Maxwell 3D/HPCLicenseType'=Pool tempdirectory=${T4TMPDIR}" -distributed

"includetypes=Variations,Frequencies, Transient Solver" -batchsolve ${INPUT} > ${OUTPUT}

Ny FZRHY T MMl GPU

#!/bin/bash

#$ —cwd

#$ -1 node_f=1

#$ -1 h_rt=12:0:0

module load ansys
INPUT=Project.aedt
OUTPUT=Project.out
NPROC=28

module load ansys

ansysedt -monitor -ng -machinelist num=${NPROC} -batchoptions "'Maxwell 2D/HPCLicenseType'=Pool 'Maxwell 2D/EnableGPU'=1l tempdirectory=${T4TMPDIR}" -
batchsolve ${INPUT} > ${OUTPUT}

Ny FZRHY TRl MPI -autoF 7> a > &EHAT 5188, -autor 7> a v 2FALAVEEIX. [WorkbenchZ#ZHR LR WEEN] pa<x > b
ffle 8B EE L.

#!/bin/bash

#$ —cwd

#$ -1 node_f=2

#$ -1 h_rt=12:0:0

module load ansys

]
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INPUT=Project.aedt
OUTPUT=Project.out
NPROC=56

MACHINELIST="awk -v np=${NPROC} '{print $1 " 0%" }' ${PE_HOSTFILE} | tr '\n' ',' | sed -e "s/,$//g""

ansysedt -monitor -ng -auto -machinelist list="${MACHINELIST}" -batchoptions "'Maxwell 3D/HPCLicenseType'=Pool tempdirectory=${T4TMPDIR}" -distributed
"includetypes=Variations,Frequencies, Transient Solver" -batchsolve ${INPUT} > ${OUTPUT}
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7. ANSYS AutodynicEf7i%

ANSYS MIFBDF5|&

fio

AR=IDARY RSAUBITE. WTORLZEEALET.
lloginl$: n &>/ —k

[rNnNJ$ : 5tE / — &

[login/tNnN]$: B 5 (> / — FEzIFESHE/ —

[yourPCI$: o 51 >/ — EADIEETIRIE

7.1. Workbench#Z e D #ZEf)(WindowshR @ #)

ANSYS Workbench%#2&L. ToolboxtEa— Z~4{ > ®Component Systems > Autodyn& & 7JLY Y v &3 3% &. Project SchematicEa—7 —

ICAutodyn& WS SRILOFEIT S AT A T—TIL HBRRENET.

FRR—JOE@IFI8TNDENTT .

File View Tools Units Extensions Jobs Help

| Project

@) Import... | <9 Reconnect Refresh Project # Update Project | B8 ACT Start Page

AR P Gl Project Schematic

) steady-State Thermal ~
Thermal-Electric
&5 Topology Optimization v A

[z Transient Structural 1

| ¥ Transient Thermal B a Setup

| (&) Turbomachinery FluidFlow

lE| Component Systems 3 @ Analysis
i3 ACP (Post) Autodyn
iz ACP (Pre)

Autodyn

BladeGen
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