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AEIE ANSYSERRITEAFZMEMRFIERE > 24— O TSUBAME3 THIBT 2 FEICDLWTERIAL TOWET. F/. TSUBAME32FIET 5IcdH
feo Tk TSUBAMEFIFOF5[ &6 TETE V. FIRARBCIEEER EAHBICRBENTEY Y.
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http://www.ansys.com/ja-JP/Products

11. fIHTC&E%/N\— 3>

TSUBAME3 THIARTRER RHT/\— ¥ 3 Y ICD W TIXTSUBAMEETE S —EAWebH A bD 7T U —2 3y R—=UETHERET S L.
HARICEEARWRY. NIEEDA->TVWERIRESHATE L.

1.2. fI|H T &= 5 1%8E

TSUBAME® & UZMAEcH L TLHANSYSTIEXD U > 45D TANSYS Academic Multiphysics Campus Solution] AFIBERIEEL B> TEY £ T

https://www.ansys.com/academic/educator-tools/academic-product-portfolio
https://www.ansys.com/-/media/ansys/corporate/files/pdf/product/academic/academic-products-features-table-2019-v2.pdf

13.%=a7J)L

131. 77U s5—2aronlLy
1.3.1.1. Workbench. Mechanical. Fluent®~ )L 7

Workbench® ¥ —)L/X—Hm 5. [Help-[ANSYS Workbench Help] &2 Y w 4§ % L RxahEx T,
FFUTOaATY FERITLTERRT S LHAEETT. GUTERREINET.

$ anshelp

FTIHIWNTEFYSTAVALTHREBBINETOT. O—HIANLTEBBTHIHESE

$ setlocalhelp
$ anshelp

ERITLTT L.
setlocalhelp DEITIFFRAID—EINHTCREZIVWEEA.

1.3.1.2. ERREERO~NILT

Electronics Desktop® Y —JL/X—H 5. [Help]-[Electronics Help]£ 4 U v 4 ¥ 3 L RRENET.

1.3.2. ANSYS Customer Portal TD|5$REE

TSUBAMED 7 h 7> hEFORIKDHEBED L. ANSYSHOHR—hR—TJ[CAFTA> LT FAQ. Fa—bUTI. FFaAY bEEET
LZTUENFRETY . 7O ERAFEOFHMBIEUTOR—IECHECRESL.

*ANSYSH R A —R—4ILDOFBEICDONT
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2. FIRTE

2.1. TSUBAMETO{ERFE
211. 41>V AS5 9574 TET

OJAvHEESECOIAY /) —RCRIA Y AVE50F 147/ —REFBALEXEGEE 810/ — FEXEETE THRRLTTE L.
DTLEOfFITIE. £2THE/ — MRS A Y LRRETITOUWETY.
XELIX [T IFGLYT IS DX Y — /=& TERCEE L.

av > REIT
TiClE. 2B5RIEEIT. 124859547/ —RELTONMOMNENY HBTENIBEDHITY .
ATy FRITBICEVTVS —MASSUAAICEIYLETONEY. BEND/ —NEEETHLETEZ A

#qrshMEFT

$ qrsh —-g [TSUBAMES)L—F] -1 s_core=1 -1 h_rt=2:00:00
Thu Sep 21 08:17:19 JST 2017

£0i0n0:~>

r0i0n0:~> module load ansys/R18.2
#LUFI3ANSYS WorkbenchDiEEhH!

r0iOn0:~> runwb2

2.1.2. ANSYS Workbench®2&f]

ANSYSO [EIFLTDY 7 b7 = 7 [£ANSYS WorkbenchIC#t& & TH Y. ANSYS WorkbenchETEF Y > & A v ok, B HMERED—
BEDIRFEEGUITITS T EAHEETT . ANSYS Workbench %Z#2&13 5155 1&. modulea <> K TANSYSOmoduleZA—RKL7=5ZA T UTHa
XY MERITLET.

$ runwb2

BT+ B8 F[File]ExilZEo Y v o LET.
ANSYS Workbench® 2= > kDE¥#llIE. ANSYS Workbench Help® [Command Line Execution of ANSYS Workbench] & ZE& < f£2& LY.

213. Ny FT3 TRV a—5—~DTaTHEA

T3 TDBAFECDONTIE. [TSUBAME3.O FIHDFI| =] £ Z8BEEL.
TEANYyFTaTRIYTOFITT. FluentZFICEFTOET.
ZOMDTA TS ATRFETVZVIEEIF. RIRTOaTY FEFRLEVWITRSSADERITaATY FICEEBA TS L.
HHEEED (NyFYaJREVa—5—~0TVaTEA]l 2T8BESV.
I3TROVT OB (sample.sh)
#!/bin/bash
#$ —cwd

#$ -1 f£_node=2
#$ -1 h_rt=0:30:0

#module®O— R (ANSYS18.2MIHE)
. /etc/profile.d/modules.sh

module load ansys/R18.2

HEET LD RUDIERE

export base_dir=$HOME/work
cd ${base_dir}

#aNsYSFOT S LDEFT (FEBIEF1uent DFI)
fluent -g 3ddp -mpi=intel -cnf=${PE_HOSTFILE} -i sample.jou

UFoaxy kTcya TERALET.

$ gsub -g [TSUBAMESJL—F] sample.sh
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2.2. Windows TO{ER A%

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

51 Windows 714 > X k —JL L f=ANSYS Workbench 182 & #{2& ¥ 5184
[RE—F]-[TRTDTO LS A]-[ANSYS 18.2] - [Workbench 18.2]

51 Windows10IZ 4 > X b —JLL =ANSYS18.2 2 {&L&1 T~ B 18
[R % — B]-[ANSYS 18.2] - [Workbench 18.2]

ANSYSD A Y R M—)LICEALELTIE. VI NIz 7EFRNREGY —ERESEZICHEETOTTEL.

23. 714> AT

A DHEER

DTFoaxy FICKYHEREITOVET.

BRIRMEITLISY  Mechanical/CFD DS 4 > AFAIKROMEa< > K
$ Imutil lmstat —-S ansyslmd -c 27001@lice0:27001@remote:27001@t31dapl

EWREIOS 1 2> RFIFKROBERI< > K

$ Imutil lmstat -S ansoftd -c 27001@lice0:27001@remote:27001@t31dapl

B A AORTRFADRSD. TiLnFRE2EALTEYET.
https://www.t3.gsic.titech.ac.jp/node/152
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3. ANSYS Workbench® BE AR {ER HE

3.1. i E

Z CTl&k. ANSYS Workbench_ £ TStatic Structurali#tfi 1T 5 1#5& %#51& L T. Workbench® EARHIZLFERFIEICDOVWTEERL .
ANSYS Workbench% {283 % & TEENEEARTENET .

File View Tools Units Extensions Jobs Help

D)EE]&] /5 s

: ] Import... | <¢Reconnect |%] Refresh Project Update Project | g ACT Start Page

Toolbox Project Schematic

IE Analysis Systems
f4 DesignAssessment
) Eigenvalue Buckling
(&) Electric
¥ Explicit Dynamics
Fluid Flow - Blow Molding (Polyflow)
Fluid Flow- Extrusion (Polyflow)
Fluid Flow (CFX)
Fluid Flow (Fluent)
4 Fluid Flow (Polyflow)
HarmonicResponse
Hydrodynamic Diffradion
[ HydrodynamicResponse
ﬁ IC Engine (Fluent)
4 1CEngine (Forte)
(6 Magnetostatic

@ Modal

fily Random Vibration

fili ResponseSpectum

&z Rigid Dynamics

Static Structural

) steady-State Thermal
Thermal-Electric

(2 Topology Optimization

f& Transient Structural

Transient Thermal

Turbomachinery FluidFlow

Component Systems

Custom Systems
Design Exploration
External Connection Systems

| T View All / Customize...
®
[

] »
Ready J¥¥ 3Job Monitor... ||==)Show Progress ||, % Show 0 Messages | .:

Toolbox® Y X rABERALEVWY I Iz 7EATILI Y v HF 5 L. Project SchematiclCEIF Y R FA F—TII HEEEILET. Tl
Static Stractural Dt X 7 A% ACENIL CEIE T .
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ect Schel

v A
i@ 7> Static Structural
2 & EngineeringData v/ 4
3 0 Geometry ? 4
4 e Model 4 4
5 a Setup ? .
6 §3 Solution Z 4
7 9 Results ? .
Static Structural
FERODAT—ARIEUTOEY TT.
FREEH
S RRER 2
@ Unfulfilled ERICTF—anB0IKE. EROELOBMENLE
4 Attention Required CDRIVISH LS D DIFELN ML BILIKEE
=] Reflesh Required EROT—RICEENDH - 22O B AL ERIKAE
F Update Required BEIART T IREE
v Up to Date BREMNTT LA

£ LHFT A TUp To DateDIREEICAS B & 5 ICEILD _EFEH D Geometry. Models. Setup. Solution. ResultsDJEICIE(EEIToTLEE T,
Geometry Editer&fiZ. ETILE/EM L £9 . Geometry Editer& L CTLUUTAERTIEET T .

LinuxhR DesignModeler®
WindowshR DedignModeler, SpaceClaim direct Modeler

Geometryz)LEHZ Y w ¥ L. New DesignModeler® 4 Y w 43 5% &. DesignModelerm {28 L £ 9

—
7z Static Structural

I>

EngineeringData v
2 |
2l New SpaceClaim Geometry...

[Q]i) New DesignModeler Geometry...

@
m
3
m
[=¢
-~

Import Geometry »

(= Y, B S P N I |

Setup
S

olution

D B 80

EFILDERNTT T 5 & GeometryRF— 4 ZHUp to DatelZ/8 Y £7 .
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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|BICIZ{EEIToTLWEET.

[ViewlFiles]£ 2 U v 4 ¥ B & fERlESNI=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 ZHIICHEOESHHICET HMBELZRALET. TOMOEFFIET=aT7LEI2BIZEW.

3.21. 5TEDHR

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

B ERT2Y—L
ANSYS Workbench D #Z&f 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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3.2.2. ANSYS Workbench D #Z&f]

ANSYS Workbench % #2EIL. ToolboxEa—"7— XA > OField Flow (Fluent) #47)Lo Yy s LEF. F5&. Project Schematict 2 —
T —ICField Flow (Fluent) &£ W5 SRIVOERFY AT A FT—TI HBERRESNET.

View Tools Units Extensions Jobs Help

File
(DE[@]&] /T8 erosee

‘@ )import... | <9 Reconnect |%) Refresh Project # Update Project | @m ACT Start Page
[ 1]

Toolbox Project Schematic

|E Analysis Systems
Design Assessment
Eigenvalue Buckling
(@) Electric & Fluid Flow (Fluent)
[ Explicit Dynamics @ Geometry
4 Fluid Flow - BlowMolding (Polyflow) o Mesh
< Fluid Flow- Extrusion(Polyflow)
4 Fluid Flow (CFX) @ setw
&4 Fluid Flow (Fluent) §& solution
3 Fluid Flow (Polyflov) 6| @ Resuts
3% HarmonicResponse
Hydrodynamic Diffradion
Q Hydrodynamic Response
ﬁ IC Engine (Fluent)
8 1CEngine (Forte)
() Magnetostatic
i Modal
fli Random Vibration
fily ResponseSpectrum
[z Rigid Dynamics
Static Structural
) steady-State Thermal
Thermal-Electric
2 Topology Optimization
f& Transient Structural
% Transient Thermal
Turbomachinery FluidFlow
Component Systems

ogf] | ogf) | oqf] | ogfl | sgy

Fluid Flow (Fluent)

Custom Systems
Design Exploration
External Connection Systems

| T View All / Customize...

] »
o Ready J¥¥ Job Monitor... || Show Progress |91 Show 0 Messages | .:

3.2.3. FRAKEEHT £ T )L DHEEE (DesignModeler)

AR ET L OBREITVET .
TUREEIT > R T ADGeometryEH 2 Y v & L. New DesignModeler Geometry %% U w & L T ANSYS Design Modeler&#2&)1L £ 3.
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7 A
1 d Flo
? ‘ Geometry D
3 @ Mesh | New SpaceClaim Geometry...
4 a Setup I@ New DesignModeler Geometry...
5 % Solution Import Geometry >
6 @ Results 53  Duplicate
elbow Transfer Data From New >
Transfer Data To New >
#  Update
Update Upstream Components
%] Refresh
Reset
EB Rename
Properties

ANSYS RIFIDF3|%

LinuxDIBE l&. FIRERT S R 7 ADGeometryEH S Y w & L. New Geometory %% Y v & L T ANSYS DesignModeler ##2&L £ .
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Project Schematic

v A
1 d Flo
2| @ Geometry ? .
o o[
4 QSetup Import Geometry 4
5 7 Solution P —
6 0 Results Transfer Data From New >
elbow Transfer Data To New »
/ Update
Update Upstream Components
%] Refresh
Reset
Rename
Properties

P ———_
] File Create Concept Tools Units View Help

2B @] Dude Greo [[sdecti[ b RBER 0 | B8 ||S <> QRS TR QX E G |0
|~ Wy Y fiv Sy A A~ A 7

| xyPiane v | None . H =} Generate WP Share Topology [E5]Parameters

||| RExtrude @RRevolve @ Sweep & Skin/Loft “ W Thin/Surface @ Blend v 4 Chamfer WSlice

J @ point B Conversion

| BladeEditor: #41mport BGD {ELoad BGD [»|Load NDF | S FlowPath ¢ Blade f Splitter JVistaTFExport “\ExportPoints WBStageFluidZone & SectorCut k&g ThroatArea
| & 8 = ( 5| - v | @

R | Graphics

1

ANSYS

R18.1
Academic

/& 0 Parts, 0 Bodies

|| Sketching  Modeling I

I Details View 2

0.000 15.000 30000 (m) Z/I\ %
I 0O

7300 22300

Model View | Print Preview

INo Selection Meter Deg

e o

AT—ILOBRMEHRELET.
ZOBITIRZVEMOETIVEEEYT 571=H. [Units] ? [Milimeter] ZBIRL £7 -
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File Create Concept Tools

Units View Help

AEHBE| & || Dundo

B~ - Av /v Av

R extrude @@Revolve &<

@ point 50 Conversion

BladeEditor: &4 1mport BGD

J
J
J
J XYPlane v *J None
J
J
J
| 18

g = ( Elis|

REREERLET.
=Y. EEEMERLET

[Create]-[Proimitives]-[Torus] #&RL £

JT/— Meter

Centimeter

Millimeter

Micrometer
Foot
Inch

Large Model Support

»
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@rA—_elb'ow DesignModeler ‘-—- b

|| File | create Concept Tools Units View Help
|| 21 | 3 New Plane |Select: iy Ty R @ @
| l~ & Extrude .0
| xvrl gl Revolve ¥ || </ Generate WPShare Topc
J .E:S:’e;pﬁ: B Skin/Loft J W hin/Surface @
Skin/Lo
P
J ¢ W Thin/Surface
|Bla 8GD [<]Load NDF | =} FlowPath
J 5 | @ Fixed Radius Blend .
E & Variable Radius Blend 5
< Vertex Blend —
B4 4 Chamfer
[ Pattern

‘#¥ Body Operation
Body Transformation 4

B Boolean
W Slice
Delete 4
€ Point
e TS © Srere
— & Box
ils View & Parallelepiped

®© Cylinder
& Cone
& Prism
&y Pyramid
PYfons
& Bend

F—52 FEOHIRED HMERENET. Tree OutlinelClETorus1& WS IEEAEBMENET .
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LT p— N — )
I|J File Create Concept Tools Units View Help

| AR M@ || Dundo Qredo |[Select: % i HIH R W[~ [ M ¥ [|S ¢ QQAQAQ QX | 4@ [0
| B~ W~ A~ fiv A~ A~ A~ A & I
J XYPlane v ﬂ-| None - & |] -} Generate WP Share Topology  [E5|Parameters
|
|
|
| 1

WEctrude #MRevolve @9 Sweep & Skin/Loft |J W Thin/Surface Q Blend v 4 Charnfer Wl Slice
@ Point B Conversion
BladeEditor: ﬁllmport BGD {EfLoad BGD [#]Load NDF | SFlowpath 7 Blade s Splitter JVistaTFExport “ExportPoints WBStageFluidZone # SectorCut g ThroatArea

= ( Ei| - v | @

Tree Outllne Graphics e H

ANSYS

R18.1
Academic

Details of Torus1
Torus Torusi

Base Plane XYPlane
Operation Add Material
Origin Definition Coordinates ||~
|| FD3, Origin X Coordinate |0 mm

|| FD4, Origin Y Coordinate |0 mm

|| FDS, Origin Z Coordinate |0 mm

Axis Definition Components
|| FD6, Axis X Compeonent |0
| | FD7, Axis Y Component
|| FD8, Axis Z Component |1
Rase Definitinn

60.00 (mm)

« | Medel view |Print Previewl

Comnonents

|Mil|imeter Degre ’0_,0_/

-} Torus Creation -- Select an origin, axis, base, angle, and radii to define the torus i

Detail View[Z &LV T Base Y Component%-1IC3REL £7 .

Inner Radius: 100
Outer Radius: 200

Details View a2
Axis Definition Compenents | »
| | FD6, Axis X Compecnent |0
| | FD7, Axis Y Compecnent |0
| | FD8, Axis Z Component |1
Base Definition Compenents
[ ] FDS, Base X Component |0 T

B -1
| ] FD11, Base Z Component |0
| ] FD12, Angle (>0) 3600 =
[ ] FD13, Inner Radius (>0) |25 mm
| | FD14, Outer Radius (>0) |30 mm
As Thin/Surface? No LS
-
CHhIC& Y. BEEh D b—3REHOAFMEORLCEMN S ARINYS MLAKEESNET. BEKIC. LTFERELET.
Angle: 90
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=3

Details View

Axis Definiticn Components
| | FD6, Axis X Compecnent |0
| | FD7, Axis Y Compecnent |0
| | FD8, Axis Z Component |1
Base Definiticn Components
| | FDS, Base X Component |0 F
[ ] FD10, Base Y Component | -1
| | FD11, Base Z Component | 0

.
e

[ ] FD12, Angle (>0) =T £
| | FD13, Inner Radius (>0) 100 mm
d 200 mm
As Thin/Surface? No L
-
y
F—S2DES A hEIERT BICHE Generatedi sy 7 CENEMAte .y, xy.

LUTo&SIcRRrENET,

J File Create Concept Tools Units View Help

| AHB @ || Dundo Gredo |[Select: [y kv RMBRB (o0 (W o [ S ¢ QAQAQEAQ Q5 1|+ @l [0

| W~ W~ £~ fiv fv v A~ A

| xvPiane v > | None - H -/ Generate @ Share Topology [E5|Parameters

| extrude @Revolve @ Sweep & Skin/Loft ‘J @ Thin/Surface @ Blend v Q Chamfer @ Slice

| @ point B Conversion

| BladeEditor: @41mport BGD {EfLoad BGD [»]Load NDF | S FlowPath 7 Blade o Splitter JVistaTFExport “\ExportPoints mBStageFluidZone # SectorCut | ThroatArea
[ 8 = C Rl - | ETXY |

2 Graphics '

ANSYS

R18.1
Academic

G-, @@ 1 Part, 1 Body

Sketching Modeling I
Details View
[-J| Details of Torus1 -
Torus Torusl
Base Plane XYPlane
Operation Add Material
Origin Definition Coordinates ||~
[ ] FD3, Origin X Coordinate |0 mm v
|| FD4, Origin Y Coordinate |0 mm
|| FDS, Origin Z Coordinate |0 mm
Axis Definition Components 0.00 100.00 200.00 (rm) e
FD6, Axis X Component |0 | EEaaa— .
| - Pe 50.00 150.00
| | FD7, Axis Y Component |0
|| FD8, Axis Z Component |1 - | Modet view | Print Preview
Rase Definitinn Comnonents
& Ready INo Selection IMiIIimeter Degrel0 [0

JRIZ. ExtrudeR & > . Extrude #2Uv s L%ET. TreeOutlinelCExtrude1ANENIE fi. Details ViewlICDetails of Extrude1 & L\ S IEE ANBN S
nEy.
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6W) A: elbow - Des
J File Create Concept Tools Units View Help
OEE |G Duido Gredo [[Select: 7, kv ARDB | 0~ | 2|54 QQSMACE h + 6 |6
| B~y W~y £y fiv Ay A A~ X &
J XYPlane - *| None - & J -} Generate WP Share Topology  [E5|Parameters
J WEctrude #MRevolve @9 Sweep & Skin/Loft ‘J W Thin/Surface @ Blend v €4 Charmnfer W Slice
J '/Pomt :) Conversion
| BladeEditor: #41mport BGD {ELoad BGD [»|Load NDF | S FlowPath ¢/ Blade f Splitter JVistaTFExport '\ ExportPoints WBStageFluidZone & SectorCut Wi ThroatArea
= v | @
2 Graphics

ANSYS

R18.1
Academic

& 1 Part, 1 Body

Sketching Medeling I

Extrudel

Not selected
Operation Add Material
Direction Vector None (Normal)

Direction Normal

Extent Type Fixed

[ |FD1, Depth (>0) |30 mm | 20000 (mm) 7 X
I 0O O

As Thin/Surface? No
Merge Topology? Yes

Model View | Print Preview

Extrude Creation -- Click the Generate button to complete the extrude INo Selection IMiIIimeter Degre0 [0 Y

Details View® Details of Extrude1®Geometry® [Not selected] DI EEIRLET. $T5&. [Notselected] DI H[Applyl/[Cancel]DEIRAK

AVICIYEDLYET. CORET. @ R&E> FacesBIRE—F HERL. EFILOLEREEZEIRL TApplyE I U v I LET,
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J File Create Concept Tools Units View Help

OEE| G| Do CGreio |[sect: 1, v RERE @7 KX|SCAQRAMA 0 R ]+ 6l [0
| B~y W~y £y fiv Ay A A~ X &

J XYPlane - *| None - & J -} Generate WP Share Topology  [E5|Parameters

J WEctrude #MRevolve @9 Sweep & Skin/Loft ‘J W Thin/Surface @ Blend v €4 Charmnfer W Slice

J '/Pomt :) Conversion

| BladeEditor: #41mport BGD {ELoad BGD [»|Load NDF | S FlowPath ¢/ Blade f Splitter JVistaTFExport '\ ExportPoints WBStageFluidZone & SectorCut Wi ThroatArea
| 8 = ( Bl - v | @

Tree Outline 2 Graphics

B/l A elbow

Sketching Medeling I

Details View
=| Details of Extrudel
Extrude Extrudel

= Apply Cancel
Operation Add Material
Direction Vector None (Normal)
Direction Normal
Extent Type Fixed
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OutlinelZBody SizinghiA &R RS ET.
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File Edit View Units Tools Help || =i | o/ Generate Mesh 1@ (i [@ v (Fworksheet ix

T LARR@E E (@SR AQO@AAE NS E | O

| 7 show Vertices S Close Vertices 5.92-004 (Auto Scale) ~ @aWireframe | “gshow vesh K BIRandom @preferences | [, I, 1, I, I,

< Size v @, Location v [@Convert v < Miscellaneous v 5 Tolerances
2t (eReset Explode J"" Assembly Center - IJ W Edge Coloring v A~ /iv A~ A~ A~ A ||| I+IThicken
Mesh -/ uUpdate | @Mesh v @ Mesh Control v @ Mesh Edit v | |jMetric Graph | [ Probe | w |
Outline
|Filter:  name = ANSYS

B as@a s __Ri81
,,am / - Academic
= (@] Model (A3)

- & Geometry

-, Coordinate Systems

£/ Mesh
ik ). Body Sizing

@) Named Selections

,/@ velodity-inletdarge
/8 velocity-inlet-small
/8 pressure-outlet

Details of "Body Sizing" - Siz

Scope

Scoping Method | Geometry Selection
Geometry 1 Body

Definition
Suppressed No

Type Element Size

| | Element Size |Default (8.5514e-..
Advanced
| | Defeature Size | Default (4.2757e-..
Size Function Uniform

Behavior Soft 0.300 (m)
~ Growth Rate | Default (1.20) I ..

Geometry £ Print Preview ) Report Preview /

| |q,§1 No Messages |No Selection IMetn'c (m, kg, N, s, V, A) Degrees r Y

Body Sizing %i&#R L f=IXBE T Details of “Body Sizing” ? Sizing® Definition > Element SizelZ 6e-3 E AJJL £ T

Details of "Bod
[=|| Scope
Scoping Methcd | Geometry Selection
Geometry 1 Bedy
[=]| Definition
Suppressed No
Type Element Size
Element Size |6.e-003 m
=1 Advanced
Defeature Size | Default (4.2757e-._.
Size Functicn Uniform
Behavior Soft
Growth Rate |Default (1.20)

SEIXOutlineTMesh %i#IR L. Details of “Mesh” 2R RL £

Infration > Use Automatic Inflation % Program Controlled[CZ&E L £7 .
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Details of "Mesh"

[ ] Target Skewness Default (0.500000)
Smoothing High
Mesh Metric None

(=] Inflation

Inflation Opticn

Use Automatic Inflation

Program Controlled

Smeoth Transition

| | Transition Ratio

0.272

[ | Maximum Layers 5

[ ] Growth Rate 1.2
Inflaticn Algerithm Pre
View Advanced Options No

Assembly Meshing

Advanced
Statistics

OutlineTMeshz®& 2 Y v & L. Update#iBIRL &7

v

| @& 4P

Pject

= (@] Model (A3)
-,/ Geometry

2l

----- /% Coordinate Systems

Insert

»

BT oo
.

-/ Generate Mesh

Ay aMERENET.

Preview
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ANSYS

R18.1
Academic

0.000 0200 (m) X
| |
0.100

[File]-[Close Meshing] £7zlEV 4 > RUDXxKRE>E# I U v I LTU 1> RUEKFL. WorkbenchicRY £
MeshEZILICFz v INA-TWE T E&HRELET.

v A

2 @) Geometry v 4

3 @ Mesh v 4

4 a Setup =

5 % Solution ? 4

6| @ Results ? 4
elbow

3.2.5. CFDEZHT DERE

elbowFiiREE T~ 2 F ADSetupzILEHTILS Y v s L. ANSYS FluentZ#2E1L £¥ . Fluent Launcher& 4 7 0 5 A28 £ 3. Options®
Double PrecisionlcF = v 4 # At [OK|ZS Yy I LET.

-41/86 - 2024-02-16



ANSYS FJHDOFE|IE

Fluent Launcher (Setting Edit Only) =B

Fluent Launcher

Dimension Options

2D Double Precision
@ 3D [ ] Meshing Mode
Display Options Processing Options
Display Mesh After Reading @ Serial
Workbench Color Scheme () Parallel

Do not show this panel again

ACT Option
Load &CT

[#] Show More Options

[ oK ] [ LCancel ] [ Help ~

ANSYS FluentAS#281L £ 7.

( 2| A:elbow Fl;

N =
@ Setting Up Domain |a Setting Up Physics H User Defined H @ Solving H @ Postprocessine H Viewing H Parallel H Design \6 (2] ng | ANSYs ||

Mesh Zones Interfaces Mesh Models

(0 Display.. ’ * E Scale... Combine . Delete... Append v Mesh ﬂ Dynamic Mesh..

Info Check Quality Transform Separate a Deactivate..  Replace Mesh.. Overset Mixing Planes... ficapt Durfsce

Repair Improve... Make Polyhedra Adjacency... Activate... Replace Zone... Turbo Topology..

Task Page X [x]

General ANSYS
E General Mesh 1. R18.1

» 85 Models [ Scale.. ][ Check ][Report Quality] St
b & Materials [ et

> @ Cell Zone Conditions
» J Boundary Conditions Solver

. Type Velocity Formulation
! Dynamic Mesh Pressure-Based @ Absolute

9 Reference Values () Density-Based ) Relative
4§ Solution
® Methods Time
o Controls @ Steady
Report Definitions () Transient
Monitors

Cell Registers [ Gravity [
9., Initialization
5l Calculation Activities

=/ Run Calculation

4 @ Results
» € Graphics
>R Pots | —
» EI Animations writing rp variables ...
writing domain variables ...
> g Reports writing fluid (type fluid) (mixture) ... Done.
3 i Parameters & Customizas** writing interior-fluid (type interior) (mixture) ... Done.
writing wall-fluid (type wall) (mixture) ... Done.
writing velocity-inlet-large (type velocity-inlet) (mixture) ...
writing velocity-inlet-small (type velocity-inlet) (mixture) ...
writing pressure-outlet (type pressure-outlet) (mixture) ...
writing symmetry (type symmetry) (mixture) ... Done.
writing zones map name-id ... Done.

1
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Y —)LIN—D AR TDIEE Setting Up Domain. Setting Up physics. User Defined. Solving. Postprocessing. Viewing. Parallel. Design ®DI%{E

ZIEICIToTVWEET,

@ e =~ 7 NTE

3
@ Setting Up Domain |a Setting Up Physics ‘ User Defined ‘ Solving H @ Postprocessing || Viewing |

[Setting Up Domain]-[Mesh]-[Units] 2% Y v & L. SetUnits& 4 7O #MEET.
Task Page®[Units]# o U v S L CRIK CLHTEET.

® R E 2 YN

> Moz

a Setting Up Domain

[

a Setting Up Physics User Defined H Solving

Mesh Zones
(£ Display.. « * Scale.. Combine Delete..
Ihfo . OCheck Quality Transform Separate Deactivate..
Units... Repair Improve..  Make Polyhedra | Adjacency..  Activate..
Tree Task Page X
4 a Setup General
E General Mesh
> BS Models [ Scale... ][ Check ][Report Quality]
> &S Materials

> @ Cell Zone Conditions
> J€ Boundary Conditions
& Dynamic Mesh
& Reference Values
a Solution
® Methods
2. Controls
Report Definitions
b Monitors
Cell Registers
b, Initialization
> 5§l Calculation Activities

=/ Run Calculation
e SN [N

Digplay...

Solver

Type Velocity Formulation
@ Pressure-Based @ Absolute

() Density-Based () Relative

Time

@ Steady

() Transient

(7] Gravity

QuantitiesIZ Tlength] « UnitsiZ TmmJ %3&RL. [Close] 22U v 4 LET.

TRy —ILhmmIcEEENEL =
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RGO ITANTE
m Setting Up Domain I

a Setting Up Physics

H Uger Defined H % Solving [

Mesh Zones
(B Display.. J * ] Scale.. Combine Delete.. Appe
Ihfo . Check Gxsality Transform Separate _ Deactivate..  Replace
Units... Separ o Improve..  Make Polyhedra | Adjacency..  Activate..  Replace
:Tree :Task Page x:
“ a Setup General
£ General Mesh
b B8 Models | Scale.. || Check | [Report Quality|
> & Materials

> & Cell Zone Conditions
» J& Boundary Conditions

B Dynamic Mesh @

b Monitors
Cell Registers
b, Initialization
> 3§ Calculation Activities

=% Run Calculation
P . N

Digplay...

Solver
Type

Pressure-Based

& Reference Values © Density-Based
4 {3 Solution

® Methods e

2. Controls @ Steady

Report Definitions © Transient

Gravity

[Setting Up Domain]-[Mesh]-[Check]& Y. Mesh®DfEEEITLET .

Velocity Formulation
@ Absolute
() Relative

b BB OB OB N G CRE %

<«

<« | [y

Set all to

length-inverse
length-time-inverse
mag-permeability
mass

inemaic-viscosity .
length — |[[in

default

i - T —
s ==
Cuantities Units
heat-transfer-coefficient A (lm
ignition-energy cm

13

Factor 0.001

~ | Offzet 0

[New...] [List] [Olose] [Help]

\ ——

ConsolelcMeshF = v I DIERDPRTRENET. TS —HAENINBRFNEREEDY £E A
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=

0

PREF ITNANT
m Setting Up Domain I

a Setting Up Physics

Mesh
() Display.. J * £ Scale..
Info . Check Quality Transform
Units.. Repair Improve... Make Polyhedra

JRIC. [Setting Up Domain]-{Mesh]-[Quality]# 2 U w Z L £ ¥

Console &

Domain Extents:
Xx-coordinate: min (m)
y-coordinate: min (m)
z-coordinate: min (m)

Volume statistics:
minimum velume (m3): 2.172044e-09
maximum volume (m3): €.007356e-08

total volume (m3): 2.510751e-03

Face area statistics:
minimum face area (m2): 1.5706876e-0&
maximum face area (m2): 4.209215e-05

Checking mesh....ceeeeeecncnccncncnnans

Done.

-2.000000e-01, max (m) 2.000000e-01
-2.250000e-01, max (m) 2.000000e-01
0.000000e+00, max (m) = 5.000000e-02

Mesh® @ E DI&EEA 1T, Console[CHERARTENE T

Conzole =

Mesh Quality:

Minimum Orthogonal Quality = 2.00071e-01

(Te improve Orthogonal quality , use "Inverse Orthogonal Quality™ in Fluent Meshing,
where Inverse Orthogonal Quality = 1 - Orthogonal Quality)

Maximum Aspect Ratioc = 3.13833e+01 |

JRIC[Setting Up Physics]-[Models]Z% Y v & L. EnergylcFz v 9 ZANET.
[Viscous]# o U v o LET.

Models Materials Phases Zones Sgggﬁgc
- - - v -
R, Radiation... B Multiphase... & Solidify/Melt...
Enerey M+ Heat Exchanger.. (j Species.. 1)) Acoustics..
[ "7 Viscous.. E% Discrete Phase.. B9 More

g

k-epsilon (2 eqn) ZiZIRL. [OK]ZZ Y v o LET.
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Model Model Constants l
) Thviscid Cmu -
() Laminar 0.09 B "
() Spalart-Allmaras (1 eqgn) .

@ k-epsilon (2 eqn) SRz

() k-omeea (2 egn) 1.44 -
() Transition k—kl-omeea (3 eqn) C2-Epsilon 3
() Transition SST (4 eqn) 199

() Reynolds Stress (7 eqn)
@i S (g (|| TR FE L
() Detached Eddy Simulation (DES) 1

() Large Eddy Simulation (LES) TDR Prandtl Number
k-epsilon Model 13
@ Standard Energyv Prandtl Number >
() RNG
(") Realizable User-Defined Functions
Turbulent Viscosity
Near-Wall Treatment [ ]
_ . none -
@ Standard Wall Functions
() Scalable Wall Functions Prandtl Numbers
) Non-Equilibrium Wall Functions TKE Prandt| Number S l
() Enhanced Wall Treatment [none ']
) Menter-Lechner TOR Prandtl Number |
() User-Defined Wall Functions [none ,]
(1 Options Enerey Prandtl Number - I
Viscous Heating [none v]
! Curvature Correction Wall Prandtl Number
Production Kato-Launder [none - ] —
Production Limiter =

[OK ] [C-ancel ] [ Help ]

[Setting Up Domain]-[Mesh]-[Materials]& % Y w & L. [Create/Edit]%&3R L. Create/Edit Materials 44 7O 2B & £ 7.

Models Materials

S v v

e
e Create/Edit..
A

NameTF R FRv & R[Cwater& AJID L. PropertiesZE AT D & 5 ICZE L T[Change/Create] # 2 YV w 4 LE T
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Name

Create/Edit Materials m i . -

Material Type

ANSYS FJHDOFE|IE

water

[ fluid

Fluent Fluid Materials

Order Materials by
v] ©@ Name
() Chemical Formula

[ | .
Chemical Formula
|

| Properties

[air

v][ Fluent Database... ]

Mixture

{none

v] [User-Defined Database...]

Density (ke/m3) [constant

v )| Edit.

1000

Cp (Specific Heat) (j/kg-k)[constant

v )| Edit..

4216

Thermal Conductivity {w/ m-k)[constant

v )| Edit..

0677

Viscosity (ke/m-s) [constant

v ][ Edit..

8e-04|

[Change/Create] [Delete] [Close] [Help]

LTDY 1> FonRRESNBbNo]ZI Y v I LET.

Question

==

@ Change/Create mixture and Overwrite air?

[ Yes

J

liO]

A

[Close]® & U w 4 L TCreate/Edit Materials™m 4 > KU 2L £ 7.

Tree £ 2 —® Setup > Materials > Fluid > water SNBSS TWS Z & #RERLE T

Tree

E General
> B9 Models
4 Materials
4 Fluid
air
water
[ Solid

[Setting Up Domain]-[Mesh]-[Zones]Z % Y v & L. [Cell Zones]&#IRL £7 .
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’hases Zones S’;‘gg :
B v
Cell Zones
Mesh  Boundaries

Profiles...

Task Page £ 2 —[ZCell Zone Conditions AR RENET .
Fluid%#RL. [EditlE2 Yy o LET.

Task Page

Cell Zone Conditions

Zone Filter Text E]

g

Phase Type D
mixture | [fluid V] 4

| Edit. | [Copy. |[Profiles.. |

Parameters..

[Operating Conditions... ]

Display Mesh..
Porous Formulation

@ Superficial Velocity
Physical Velocity

Fludd4 70 "R RENET.
Material Name Zairh bwaterlCZE L. [OK]ZJ Uy I L ET.

- 48/86 -

ANSYS FJHDOFE|IE

2024-02-16



ANSYS FJHDOFE|IE

Zone Name
fluid

Material Name[water v] [ Edit... ]
Frame Motion 3D Fan Zone Source Terms

[ Mesh Motion Laminar Zone Fixed Values
Porous Zone I

I | Reference Frame | Mesh Motion | Porous Zone | 3D Fan Zone | Embedded LES | Reaction | Source Terms | Fixed Values | Multiphase |
: Rotation-Axis Origin Rotation-fAxis Direction
! K {mm) 0 [constant v] X0 [constant vl

Y (mm) 0 |constant v| yo |constant v |

Z(mm) 0 |constant ¥ z1 |constant v |

[Zones]-[Boundaries]# 4 Y w 4 L £ T

Maodel

Phases Zones Specific

v v

Cell Zones
Mesh Boundaries

Profiles...

Task Page £ 2 —[CBoundary Conditions &R x&NE T .
velocity-inlet-largeZ#IRL. [Edit|Zo Y v I LET.
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Task Page X

Boundary Conditions

Zone Filter Text E]

interior-fluid
pressure-outlet
symmetry

velocity-inlet-large

velocity-inlet-small
wall-fluid

Phase Type ID
]mixture v ‘[velocity-inlet v] 6

| Edit. | [Copy.. | Profiles.. |

[Operatlng Conditions... ]
Digplay Mesh..

Highlight Zone

Velocity Inlet4 4 7O S BRTENET DT, TROKS CHELET.

| Periodic Conditions.. ‘

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

Spacification Method: Intensity and Hydrautic Diameter
Hydraulic Diameter (mm): 100
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Velocity Inlet T' ‘ ‘ E

Zone Name
velocity-inlet-large

| Momentum | Thermal | Radiation | Species | DPM | Multiphase | Potential | UDS |

Velocity Specification Method[Magnitude. MNormal to Boundary V]

Reference Frame[ﬂbsolute ']

Velocity Magnitude {m/s) 0.4 [constant v]

Supersonic/Thitial Gauge Pressure (pascal) 0 [constant V]
Turbulence

Specification Method[lntensity and Hydraulic Diameter v]
Turbulent Intensity (%) 5 E]
Hydraulic Diameter {mm) 100 E]

[0K] [Oancel] [Help]

[Thermal] & 7 ®Temperature (k)& 293.15ICZE L. [OK]Z2 Y w & L TVerocity Inlet¥ 4 7 5 &#FHALCE Y.

. .
Velocity Inlet o ‘ g

Zone Name
velocity-inlet-laree

Momentum | Thermal | Radiation | Species | DPM | Multiphase | Potential | UDS |

Temperature (k) 293.15 [constant v ]

[OK] [Oancel] [ Help ]

[El#%ICvelocity-inlet-smallICBL THBREEITLET.
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:Task Page

Boundary Conditions

Zone Filter Text E]

interior-fluid
pressure-outlet

symmetry
velocity-inlet-large

velocity-inlet-small

wall-fluid

Phase Type ID
’mixture v ‘[velocity-inlet '] 7

| Edit. | [Copy.. | Profiles.. |

[Operatlng Conditions... ]
Digplay Mesh..

Highlight Zone

TRHOKS ICEEZHRELET.

" Periodic Conditions... ‘

- 52/86 -

ANSYS FJHDOFE|IE

2024-02-16



Velocity Inlet T' ‘ ‘ E

Zone Name
velocity-inlet-small

| Momentum | Thermal | Radiation | Species | DPM | Multiphase | Potential | UDS |

Velocity Specification Method[Magnitude. MNormal to Boundary V]

Reference Frame[ﬂbsolute ']

Velocity Magnitude {m/s) 1.2 [constant v]

Supersonic/Thitial Gauge Pressure (pascal) 0 [constant V]
Turbulence

Specification Method[lntensity and Hydraulic Diameter v]
Turbulent Intensity (%) 5 E]
Hydraulic Diameter {mm) 25 E]

IOK] [Oancel] [Help]

Velocity Inlet T‘ ‘ ‘ (S

Zone Name
velocity-inlet-gmall

Momentum | Thermal | Radiation | Species | DPM | Multiphase | Potential | UDS |

Temperature (k) 313.15 [constant v ]

[OK] [Cancel] [Help]

[El#%ICpressure-outletiCBI L THREEITVET.

- 53/86 -

ANSYS FJHDOFE|IE

2024-02-16



ANSYS FJHDOFE|IE

Zone Name
pressure-outlet

Pressure Outlet AI . ‘ u

| Momentum [ Thermal | Radiation | Species | DPM | Multiphase | Potential | UDS |

Backflow Reference Frame [Absolute

Gauge Pressure (pascal) 0 [constant

Backflow Direction Specification Method[Normal to Boundary

Backflow Pressure Specification[TotaI Pressure

Radial Equilibrium Pressure Distribution
Average Pressure Specification

Tareet Mass Flow Rate
Turbulence

Specification Method[lntensity and Hydraulic Diameter

Backflow Turbulent Intensity (%) 5

Backflow Hydraulic Diameter {mm) 100

& & @

[OK] [Oancel ] [Help ]

3.2.6. iR

[Solving]-[Solution]-[Methods]Z 2 UV w 4 L £7F .

re Setting Up Domain ‘ra Setting Up Physics H User Defined | Solving |O Postpt

Solution Controls Reports
Equations... | s Residuals.. Convereence
Limits..
it [ ’ '\“xT
Methods.. Controls..  Advanced.. DEtRitices — Al A

Task PagelZSolution Methods AR RSN E T
Gradient|=Green-Gauss Node Based & iZIRL £ 7
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Task Page X

Solution Methods
Pressure-Velocity Coupling
Scheme
| SIMPLE v |

Spatial Digcretization
Gradient -

[Green-Gauss MNode Based v ]

Pressure

[Second Order v]
Momentum

[Second Order Upwind v]
Turbulent Kinetic Energy

[First Order Upwind v]
Turbulent Digsipation Rate

[First Order Upwind v]

m

Trangient Formulation

[ | Non-Tterative Time Advancement
[ ] Frozen Flux Formulation

[ ] Pseudo Transient

["] Warped-Face Gradient Correction

[] High Order Term Relaxation

[Solving]-[Reports]-[Residuals] & &R L £ ¥ -

| e Setting Up Physics Uszer Defined | Gﬁ Solving IE
Reports

ng... m Residuals..

S.

- Definitions

Method
@ Hybrid  More ¢
() Standard

Residuals Monitors ¥4 7 A I NRRENET. PlotlcFz v IRA->TWBZEEMEELET. TOMIET 74 MDEFOKESI Vv I LET.
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’?‘
Options Equations
Print to Console Residual Monitor Check Convereence Absolute Criteria
Plat continuity 0.001
Window x-velocity 0.001
1 = [Ourves... ][ Axes.. ] y-velocity 0.001
Iterations to Plot z-velocity 0.001
1000 @ == == 4 an V-
Residual Values Convergence Criterion ‘
Normalize Iterations absolute v
Iterations to Store . . U [ ]
1000 -
@ Scale [Oonvergence Conditions... ] I
Compute Local Scale
[OI(] [Plot ] [Renormalize ] [Cancel ] [Help ]

[Solving]-[Reports]-[Definitions]-[New]-[Surface Report]-{[Facet Maaximum] Zi#IRL £ ¥ .
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Ii Setting Up Physics | User Defined | é Solvineg IO Postprocessing || Viewing || Parallel H Desien |¢

Activities

Reports Initialization
Method
ng.. A, : T e B ) Patch...
lA RESldua|S... Lonvergence... ':O_:' Hybnd More Sett“’]gs : - o .
B = Standard L Reset Statistics =0
o - - © Options.. —
ed.. Definitions  _ File.. Plot.. Reset DPM | Iitialize
- Bdt.. ¢+
Task x\ [ Mesh
Solt New » Surface Report  » Area...
Pressure-Velocity G Volume Report  » Area-Weighted Average...
[S;IP:F:T.EE Force Report  » Custom Vector Based Flux...
Flux Report ’ Custom Vector Flux...
el D i DPM Report > Custom Vector Weighted Average...
Gradient ey e
[Gl’een_Gauss Node [_=m Facet Average".
Ere e Facet Maximum...
|Second Order v Facet Minimum...
Momentum Flow Rate...
[Second Order Upwind - Integral...
Turbulent Kinetic Enerey Mass Flow Rate
[F irst Order Upwind N iahted
Turbulent Dissipation Rate SEELEELE i A_VQrage"'
[First Order Upwind - Standard Deviation...
o Sum...

Transient Formulation

[ ] Non-Iterative Time Advancement

[ ] Frozen Flux Formulation Vertex Average...
(] Pseudo Transient Vertex Maximum...
Warped-Face Gradient Correction Vertex Minimum...
High Order Term Relaxation W Volume Flow Rate...

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

|

Surface Report Definition& 4 7 A R RSN E T

NamelCtemp-outlet-0 & AJIL £7 .

Report FileRz U'Report PlotlcF = v 2 # AhvE T .

Frequency%#3ICEREL £ 7.

Field Variable k@ v &9 > J 2 b H 5 Temperaturefz TfStatic TemperatureZiEIRL £7 .
SurfacesY R k@ 5 Bpressure-outletZEIRL £7 .

[OKIZ2 Vv s LTHA7RSEFHALCET.
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Surface Report Definition »
Name Report Type
temp-outlet-0 [Facet Maximum

Options Custom Vectors

Vectors of

Per Surface
Average Over

1 E
Field Variable

Report Files [0/0] E] @ | Temperature... v |

| Static Temperature

g
Surfaces Filter Text E] E]

interior-fluid
et pts 1) [ (55 (5
symmetry
\ velocity-inlet-large
velocity-inlet-small
wall-fluid

Custom Vectors.. \

Create
Report File
Report Plot

Frequency 3 |5
Print to Console ("] Highlight Surfaces

("] Create Output Parameter

[OK] [Oompute] [Cancel] [Help]

=

TreeEa—[CLUTOEEMEMENTVWS L ZHRELET.
Solution > Report Definitions > temp-outlet-0

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

4 {3 Solution
> Methods
2. Controls
4 Report Definitions
4 Monitors
Residual
4 Report Files
temp-outlet-0-rfile
4 Report Plots
temp-outlet-0-rplot
Convergence Conditions
Cell Registers
%, Initialization
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Solution > Monitors > Report Files > temp-outlet-O-rfile2 £ 7JLS U v & L. EditReportFileX 4 7R/ %%, REEMWELET.

B AT ==

Active

MName temp-outlet-0-rfile

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

temp-outlet-0

Add>> l
<{Remove

Output File Base Name - Edit__
¥¥temp-outlet-0-rfile out

Full File Name

Get Data Every
3 % |iteration v |

Print to Console

[OK ] [Cancel ] [ Help ]

I!
FIFNMDEEOKE IV v L. 44705 E2FHALET.

Solution > Monitors > Report Files > temp-outlet-O-rplotZ & 7JLY Y w & L. EditReportPlot4 4 7O s 2fME. REEWELET.
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TTTTINEY

Name temp-outlet-0-rplot Active

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

temp-outlet-0

==

| {{Remove ‘

Options

Plot tWindow [ Edt.. |
| 2 > | [ Curves.. ] [ Axes.. ]

Get Data Every
I [iteration v]

Plot Title temp-outlet-0-rplot

K-Axis Label [ iteration v ]

I Y-fAxis Label Facet Maximum of temperature

Print to Console

[OK ] [Oancel ] [ Help ]

FIANEDEXOKEIYYSL. A4T7RTEFHALET.
[Solving]-[Initialization] IC & L\ T+ Hybrid%IE4R L [Initialize] 2 YV v 4 LE T

J Solving |9 Postprocessing Yiewing ’ Parallel ‘

Initialization
Method Patch
@ Hybrid  More Settines.. _ - '
B Reset Statistics
() Standard Options =
Reset DPM Thitialize

STERITHIIC. [Solving]{Run Calclation]-[Check Case]%® 4 U w & L TEREANETIN E S HhOHEREITVET.

- 60/86 -

2024-02-16



Run
Calculation

MNo. of Iterations 0 = - ;
Ihput Summary... _/

Advanced.. / Check Case Calculate

BENF = v oM Thh. HREShLGRESRTSNET. BATSIESEApplyl2 s YV v S LET.

-
B Case Check o

S

| Mesh ‘ Models Boundaries and Cell Zones | Materials

I

Solver

Automatic Implementation

Apply Recommendation

{Models: Edit Viscous)

Congider realizable k-epsilon in lieu of the standard k-epsilon turbulence model.

[Apply] [Olose ] [ Help ]

>

m

A

[Calculate]stTB #EITLE T
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Scaled Residuals o temp-outlet-O-rplot [\

1e-06

1ed? T
1] 25 50 75 100 125 150 175 200 225

lterations

m Scaled Residuals [x] 4 temp-outlet-0-rplat (£

302.0000
e e e
0 25 50 75 100 125 150 175 200 225
iteration

SEATT T 5 & [Calculation complete]l &ERRENET .
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v A

2 ) Geometry v 4
3 | @ Mesh v 4
4 @ setup v 4
5 % Solution v 4
6 @ Results =

elbow

ANSYS FJHDOFE|IE

I—e, Setting Up Domain “ @3 Setting Up Physics H User Defined ‘ § Solvine m Postprocessing

Surface
gk Create

1 Manaee..

Tree

() Mesh

[@ Contours
Edit...

New...

Graphics

— & Pathlines
== Particle Tracks - .l Histogram...

|A Residuals..

[ HSF File..

Task Page

[& % Plot
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i -
Options

Filled

i Node Values
Global Ranee
Auto Ranee
[] Clip to Ranee
Draw Profiles
Draw Mesh

Coloring
@ Banded
) Smooth

Llevels  Setup

20 B B

Contours of
[Ve locity...

Velocity Magnitude v

l

Min Max
[ J[o

Surfaces Filter Text @
,~

symmetry
velocity-inlet-large
velocity-inlet-small Hl

wall-fluid

[Display] [Oompute] [Olose] [Help]

Contours of Velocity Magnitude (m/s) (x|

5.49e-01
4.81e-01
4.12e-01
3.43e-01
2.75e-01
2.06e-01
1.37e-01
6.87e-02
0.00e+00

3.27. 77 1 ILOHERR

ANSYS

R18.1
Academic

ANSYS WorkbenchlC &k > TER &2 7 7 1 JL(E. [View]-[Files| CHERTZ £ ¥,
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- .
I\ elbow-workbench - Workbench

File Tools Units Extensions Jobs t
Refresh F5
: @ Compact Mode <UL VN S
Toolbo Reset Workspace [‘m
=] A"j Reset Window Layout

D v Toolbox

'l-{ D

— Toolbox Customization

B ¥ Project Schematic
E :

o ‘B

E

— Qutline e
F

A F Properties

i < F Messages

] F

p— v Progress

F

H Sidebar Help

# H Show Connections Bundled

@ H :

m v Show System Coordinates

Hydrodynamic Diffradion m

A B o D

1 Name | - JiNe= - Jisee ) Type v
2 | #\ ebow-workbench.wbpj 230KB | Workbench Project File
3 || actdat 259KB | ACT Database

4 |@ FFF.agdb A2 2MB | Geometry File

5 || FFF.msh A3,A4 7MB | Fluent Mesh File

6 |(P FFF.mshdb A3 7MB | Mesh Database File

7 FFF.set A4 200KB | FLUENT Model File

8 FFF-Setup-Output.cas.gz A4 3MB | FLUENT Case File

9 temp-outlet-0-rfile.out A4 2KB | FLUENT Report Definitig
10 FFF.ip A5 8MB | FLUENT Inperpolation [
11 FFF-1.cas.gz A5 3MB | FLUENT Case File

12 FFF-1-00220.dat.gz Al 11MB | FLUENT Data File

13 SolutionMoniitor.gz AS 24KB | FLUENT Residual File
14 Solution. trn 21KB | FLUENT Solution Trans
15 FFF-1-00391.dat.gz AS 11MB | FLUENT Data File
16 |5, designPoint.wbdp 53KB | Workbench Design Poin
17 u report.xml 7KB | .xml
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4. ANSYS Fluent{fEFH 3%

4.1. Workbench#ZH D #2&f)

ANSYS Workbench%#2&L. ToolboxEa—7— A~ > OField Flow (Fluent) # 4 7J)Ls Y v 43 3% &. Project Schematic £ 2 — 7 —[CField
Flow (Fluent) L W3 SNIVOFEITY AT A F—TI HNRRESNET.

-

B Secs :
8 ExiiorDysames 2
B o Fow - Blow Maldng (Pelyfion) 3
)

5

.

B Fad Fon Beraios(Pehfiow)
B FesFlaaion

8 recron (M)

B Fesrion Pehiion

@ ttemosis Ressomwe Fuid Plow (Fluest)
) riydrodyramic Dffacson
B tvdrodynamic Resoonse
B8 1C tngine (Muant

8 i Enpine (Peare}

£ Megretostc

o wece

B Rasdem Videston

B8 Resocose Soectnm

n R\ Dyramics

& St Rectundt

0 ReasyRate Thermal

@) MermaiSectric

€3 Tosiogy Oprmzmon
@ Treevent Rructursl

8 Trensien Thermal

B Tetomacnery Muidfiow
| @ Compiaest System
|S.Oendns

.}mm

d
| il A Ao
|

B Benl ConmectanSysiens

\Y View AL { Cumtomae... | | « ? — ’

-

o Ready

4.2. WorkbenchZ#ZH L 72 LVECE])

4.2.1. Fluent Launcher D #2&j

Wrokbench & 2B ¥ ¢ ICFluent A THEEN T 2158 FIUATOaAYY FERITLET.

$ fluent
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'g Fluent Launcher ESET)
ANSYS Fluent Launcher

Options

|~ Double Precision
[V Meshing Mode

[~ Use Job Scheduler

Display Options

I~ Display Mesh After Reading Processing Options
[V Workbench Color Scheme (¢ Serial
¢~ Parallel
ACT Option
|~ Load ACT

[#| Show More Options

0K Default Cancel Help ~ I

422 FluentOa<wy kS 4 >EIT

FluentZ3 557 1 hLE— RTRITTBBEE. gF T2 a v & TEENL 7. TRLIXMEHEESD/— 3> 3ddp TEETZHHITY. I
X TREEILET.

$ fluent -g 3ddp

N=TavEEEETICRITT L. REIFICNA—Ya>EEINEIOT. N—TarEBELET.

$ fluent -g

/apps/t3/slesl2sp2/isv/ansys_inc/v182/fluent/fluent18.2.0/bin/fluent -rl8.2.0 -g
/apps/t3/slesl2sp2/isv/ansys_inc/v182/fluent/fluentl18.2.0/cortex/lnamd64/cortex.18.2.0 —f fluent -g (fluent " -rl18.2.0 -t0 -path/apps/t3/slesl2sp2/isv/
ansys_inc/v182/fluent -ssh")

/apps/t3/slesl2sp2/isv/ansys_inc/v182/fluent/fluent18.2.0/bin/fluent -r18.2.0 -t0 -path/apps/t3/slesl2sp2/isv/ansys_inc/v182/fluent -ssh -cx
r8i6n7:41295:44615

The versions available in /apps/t3/slesl2sp2/isv/ansys_inc/v182/fluent/fluent18.2.0/1lnamd64 are:
2d 2ddp_host 2d_host 3d 3ddp_host 3d_host

2ddp 2ddp_node 2d_node 3ddp 3ddp_node 3d_node

The fluent process could not be started.

version> 3ddp

EERICEZAOFELEnter2 AT 2 L& EITAREARITY FARTINET.

>

adapt/ mesh/ surface/

define/ parallel/ switch-to-meshing-mode
display/ plot/ views/

exit report/

file/ solve/

exitavy RERTTHLEERTLET.
=27 7 AINEHRHADIBE LT O file/read-case a7 > REFETLET.

> file/read-case [T—XTJ7-ILA]

EHESNr—R774)0 casgz ZIREL MG BEHICERRSNGHAAENET.

> file/read-case test.cas.gz

Reading "\“‘ gunzip —-c¢ \\\"test.cas.gz\\\"\""...
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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
42 mixed velocity-inlet faces, zone
303 mixed pressure-outlet faces, zone

6,
7

8,

binary.
binary.
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. iterationf £IEET 5 LitEH

> 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
1 1.000000e+00
2 3.907615e-04
3 6.732333e-05
4 2.523159e-05
5 6.834765e-06
6 2.817608e-06
7 1.087943e-06
8 6.750243e-07
9 3.066257e-07
10 2.314065e-07
hybrid initialization is done.
iter continuity x-velocity y-velocity
1 1.0000e+00 5.0827e-03 4.5992e-03
2 7.1446e-01 2.5694e-03 2.6195e-03
3 5.1827e-01 1.7647e-03 1.8057e-03
4 3.3714e-01 1.1950e-03 1.3189e-03
5 2.8021e-01 9.6329¢-04 1.1613e-03
6 2.5221e-01 8.7537e-04 1.1544e-03
7 2.3572e-01 8.7127e-04 1.2547e-03
8 2.1294e-01 8.2509e-04 1.2549e-03
9 2.0470e-01 8.0710e-04 1.2898e-03
10 1.9512e-01 7.8337e-04 1.3101e-03

TJ7ANVBEUTOaARY RTRETHZENTEET.

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

Ny FERITET SR LEOBRIEEVRMELEY Y—F LT 740

T —FILT74ILDB jounaljou

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

Zz—
4
2
1
7
5o
5
5
4
4
4

velocity

.7945e-03
.0777e-03
.2629e-03
.4041e-04

5751e-04

.0437e-04
.2618e-04
.8021e-04
.7904e-04
.8318e-04

NN WWE o0 W

energy

.3285e-05
.3215e-05
.2425e-05
.5222e-05
.6056e-05
.1398e-05
.9495e-05
.8899%e-05
.8789e-05
.9167e-05

NRITSNET .

k epsilon
5.8353e-02 1.7175e+00
3.0466e-02 4.4241le-01
2.2932e-02 1.9660e—01
1.7554e-02 1.2471e-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 4.8139e-02

©O 0o oo oo oo oo

time/iter

:00:
3008
:00:
:00:
:00:
3008
:00:
:00:
:00:
3008

GUITITOIMER Y v —F LT 7 AILELTREFETHILHAEETT. ChETSBER
T7ANADOENEFIBLET. RELXD T 7 (LB EIBEL TREETo =%, [File]-[Write]-[Stop Journall 2 Y v 4 LTELET 5 L. —ED

BENIEEL Y vy —F LT 7 AILICEEFEINET.
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Q@ AT =

m Setting Up Domain H Setting Up Physics H User Defined ‘ % Solving I a F

Refresh Input Data hics Plots
Recorded Mesh Operations"' Pathlines B Y Plot File..
FznzlhiEe Particle Tracks I..l_ Histogram FFT..
Reload - ”
ile.. Residuals.. Profile Data...

Sync Workbench 137 70 M o R

' X
Read ) ITask Page
Write » Autosave...
Import 4 Start Journal... eck Report Quality‘
Export ’ Start Transcript...
Solution Files... Solver
Interpolate... Type Welocity Formulation
EM Mabpin X @ Pressure-Based @ Absolute
o PP _ 9 () Density-Based ) Relative

FluentZ /Ny FR{TT 20 a~xy RHIELUTOEY TF.

fluent -g 3ddp -t28 -i jounal.jou

Interpc

Reacti

(@

1+ T2 aryTATPHEEE. iFT7a>Toud 7ALEIBELET. ZOMMOA T avicoVWTIEAILT fluent-h ZITEL S0,

43. Ny FIaTRAR T a—5—~NDV 3 TEA

SMPifi5l). MPIItG). RRUGPURERT 2IBEDON\yvFVa TRV T MMENTICRLET.

Ny FRHY T MMl SMP

#!/bin/bash

#$ —cwd

#$ -1 f_node=1
#$ -1 h_rt=:10:

. /etc/profile.d/modules.sh
module load ansys/R18.2

JOURNAL=rad_a_1. jou
OUTPUT=rad_a_1.out
VERSION=3d

export FLUENT_LM_CHECK_ENABLE=1
fluent -ncheck -mpi=intel -g ${VERSION} -scheduler_pe=${PE_HOSTFILE} -i ${JOURNAL} > ${OUTPUT} 2>&l1

Ny FRHYT MM MPI

#!/bin/bash

#$ —cwd

#$ -1 f_node=2
#$ -1 h_rt=:10:

. /etc/profile.d/modules.sh
module load ansys/R18.2

JOURNAL=rad_a_1.jou
OUTPUT=rad_a_1l.out

VERSION=3d

export FLUENT_LM_CHECK_ENABLE=1
fluent -ncheck -mpi=intel -g ${VERSION} -scheduler_pe=${PE_HOSTFILE} -i ${JOURNAL} > ${OUTPUT} 2>&l
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Ny FRH YT MPLL GPU

#!/bin/bash

#$ -cwd

#$ -1 £ node=2
#$ -1 h_rt=:10:

/etc/profile.d/modules.sh
module load ansys/R18.2

JOURNAL=rad_a_1.jou
OUTPUT=rad_a_1l.out
VERSION=3d

GPGPU=4

export FLUENT_LM_CHECK_ENABLE=1
fluent -ncheck -mpi=intel -g ${VERSION} -scheduler_pe=${PE_HOSTFILE} -gpgpu=${GPGPU} -i ${INPUT} > ${OUTPUT} 2>&l
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5. ANSYS MechanicalE B %

ANSYS FJHDOFE|IE

5.1. Workbench$Z g D #2 &)

ANSYS Workbench® 7’5 v b 7+ —A L L TREEIZITIHBE . LLTDa <> FICK YANSYS Workbench%#2EIL 7

$ runwb2

ToolboxEa— HEXRAY

ICEYVa—LO—EBARTEINTEY. BHICKLCTEY 2 —EBIRLET. =& A& Static StructuralZ £ FIL 4

) v &3 % &. Project Schematic ' 2 — 7 —ICStatic Structural 7 — FILHRRRENET. SDF—FILIClE. Geometry. Model. Setup.

Solution. ResultsE WS RAF v TAHY. COT7O—TIEEEZTTOHTUOCHENERY XS,

," Unsaved Project - Workbench

File View Tools Units Extensions Jobs Help

=
S e S|

Toolbox
@ Harmonic Response

& HFsS
" HFSS 3D Layout Design
@Y HFss-E
ﬁ IC Engine (Fluent)
25 1c Engine (Forte)

(€3] Magnetostatic
l U1 Maxwell 2D
G4 Maxwell 3D
{8 Modal
& Q3D 2D Extractor
Q3D Extractor
ﬁ, Random Vibration
m Response Spectrum
@ Rigid Dynamics
& RMxprt
[ﬁ Simplorer
[z Sstatic Structural
) steady-State Thermal
Thermal-Electric
fzd Transient Structural
ﬁ‘, Transient Thermal
Turbomachinery Fluid Flow

B & ACT Start Page

Project Schematic v o X
= -
v A
] = suesmeurs |
2 g Engineering Data "
3 o Geometry ? .
4 @ Model 2,
5 eSetup e
6 | g Solution 2,
7 @ Results 2 4
Static Structural
v
A B c D
1 Type Text Association | Date/Time

| [E Component Systems

iy AcP (Post)
:|z ACP (Pre) LI
View All / Customize...
: Ready EJob Monitor... | [’ Show Progress I’i‘ Hide 0 Messages

Z

EFILEANT 7A4)(datT 7 1) & LTRET 188 (& * = 2 —/\—00 [Tools]-{Write Input File] M >1REFEL £ T
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() A : Static Structural - Mechanical [ANSYS Academic Research Me

| File Edit View Units |Tools Help || 51 @ = | +/solve -
B W G B write Input File... 2
| 7 show Vertices g C Il Read Result Files... &k
| ©size v @, Location Solve Process Settings... DT
J #1 [(eReset Explode Addins... E
| Environment @, Inertial @ Opt.ions... nditi
—— Variable Manager

JFiIter: Name . Run Macro... ]

| & 2P el gl

[T Duniart

Workbench& £ L 2 WMES OFIATER. REILEZE C2BEE L.

5.2. WorkbenchZ#ZH L 72 LS E])
5.2.1. Mechanical APDL Launcher® =17

ANSYS Mchanical APDL%GUITIEENT I5F XD KERITLET.

$ launcher
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Profiles Options Tools Links Help

Simulation Environment:
' ‘ [ANSYS v
A License:

ANSYS Academic Research Mechanical and CFD

Customization/ High Performance
Management Preferences Computing Setup

Working Directory: v

Job Name:

Product Help

SEEMEL. Run® 2 U v ¥ F % & ANSYS Mechanical APDLAEZENL £ ¥
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'«X ANSYS Academic Teaching Advanced Utility Menu |ﬂl-ﬁ_hj‘
Fle Selct List Plot Plofchls WorkPlne Pametrs Macro  MepuChis  Help ‘
NEEEEER- | = =/ @)

Toolbar @]
| save_osl resun_osl ourl eowecrenl [I‘
Main Menu ®| lief
S ANSYS =

Preprocessor R18.1

TimeHistPostpro QI

gmere o)

El
=)
=
=)
Q|
=
al
<Y
*
|
®
El
®|
3|
®|
@l

Pick amenu ifem or entera command (BEGIN) maf=1 | tpe=t real=1 cspsz0 secn=1

[Filel lExit] THTLET.

i@ Simulation Environment(C& LV TAnsys Batch%#i&EIR$ 5 & Ny FE— FTOERITHIEETT .

Simulation Environment:

' ‘ ANSYS Batch g
A License:

ANSYS Academic Research Mechanical and CFD g

HHllEHelpE CEBE L IEE L

5.2.2. Mechanical APDLO <> kS 4 v ET

T a<vy KEETT 5 L ANSYS Mechanical APDLANTEEE— K THEENIL £ ¥

$ ansys[version]

ANSYS 18.2M15& XU TH AT FERITLET.

$ ansysl82

A7 74 datZ 74 ZEIBELTNYFE— RTERNEITSBEIFDF T2 a v eI Tacry FERTLTLEZL. Z0fOA T a

VIEDOWTIEEAILTEZELIEE L.

$ ansysl82 -b -np 4 -i example.dat
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53.NwFI3TARFIa—-5—~NDI3TH/A
SMPilli5ll. MPIli5). RUGPUEERT 3IBENNyFTa TR YT MIEUTICRLET.
Ny FRHY T MMl SMP

#!/bin/bash

#$ —cwd

#$ -1 f_node=1

#$ -1 h_rt=0:10:0

#$ -v LD_LIBRARY_PATH=/lib64/noelision

. /etc/profile.d/modules.sh
module load ansys/R18.2

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

ansysl82 -b -np ${NPROC} —-i ${INPUT} -o ${OUTPUT}

Ny FRH YT MM MPI

#!/bin/bash

#$ —cwd

#$ -1 f_node=2

#$ -1 h_rt=0:10:0

#$ -v LD_LIBRARY_PATH=/1ib64/noelision

. /etc/profile.d/modules.sh
module load ansys/R18.2

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

ansysl82 -b -dis -np ${NPROC} -i ${INPUT} -o ${OUTPUT}

Ny FRH YT MM GPU

#!/bin/bash

#$ -cwd

#$ -1 f_node=1

#$ -1 h_rt=0:10:0

#$ -v LD_LIBRARY_PATH=/1ib64/noelision

. /etc/profile.d/modules.sh
module load ansys/R18.2

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

NGPUS=4

ansysl82 -b -np ${NPROC} -acc nvidia -na ${NGPUS} -i ${INPUT} -o ${OUTPUT}

- 75/86 - 2024-02-16



6. ANSYS Electronics DesktopfE 5%

ANSYS MIFBDF5|&

6.1. Workbench$Zg 0 2 &)

ANSYS Workbench%#2&) L. ToolboxE 2 —"7—
SchematicE' 2 — 7 — [CEMFAMFITOBITS AT A T—JIL HNRRINET.

ERA> ®DOMaxwell(2D). Maxwell(3D). HFSS#AEEE XTI Y v o $ 5 &L Project

IPAE)  FTV) UM B{uW)
BECICUCEETES

IHAF 3y

JaF ANTH)

W=y aA
EEZEZEN |~
™8 Designer Circuit

%R Designer Circuit Netiist
& HFss

@ HFss3DLayoutDesign
@Y HFss-IE

Hydrodynamic Response
ﬁ IC Engine (Fluent)

8 1CEngine (Forte)

| B Maxwell 20

a Maxwell 3D

& Q3D 2D Extractor

& Q3D Bxtractor

& RMxprt

[ﬁ Simplorer
Turbomachinery Fluid Flow
(=) HROY B L

iy =5

[y 3423580

fily EEARGML

N BiEizE

B EEEEE

A BliFiEsh

E FRIRISEE
BIEEISE

) A3Ei5

m

@A | SomiEm [2) J0YIbEITLya

F0II MR | BEACT 8- pA=T

le Maxwell 2D

& Geometry @
Setup ?
8 solution ?

Maxwell 2D Design

v 3 x

£ B

547

FEAL Bz =5

SHEF

) EHEH

ZH-ER,

© &R

(i FRRZHENAZIN L3
(& i®iF - JO-FHRE (Polyflov)

HiF - 8L (Polyflow)

1% (Polyflon) }
K INTERTHAIAL.. |
¢ i MU0t h—.. | AR |0 0 s adr | .

Geometry® & 74 Y v 4§ % &Electronics DesktophS &I L £ 3
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Name Uit

T v
Variables

Manager

@ Lists

Suite

[Filel [Close Desktop] T##T L %7,

n is prohibi

ANSYS FIFBDF5|&
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6.2. WorkbenchZ #2H L 78 LECE)

ANSYS Workbench#2H T l&72 < . B{KTANSYS Electronics DesktopZ 1A ¥ 5185 k. ansysedta <> KEETLET.
F T arEMBIEEETICRITT S &, GUE— FTIREILET.

$ ansysedt

/— kRIS SMP . /— KEIES MPI . GPURIRDOIBED 3Ty REITHl -autoF T a >l I TEEOBY TY. FFHlRANLTEIEL
EEu.

Help# 72 av & TRITTH LAy ROA T a v &2ERTEET.

-Batchoptionhelp# 7' 3 > #{F13 TR1T$ % &-batchoption 7'~ 3 > DIEE R EEWRTEET.

TWHEE DIEE [E. HPC License Typel—Pool 236 E T 2 M EAH Y £T .
SMP 1/ — K. 28a7{EH

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

MPI 2/ — k. 563 71FH

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

GPU 1/ — k. 283 7{EMA. GPUEH

$ ansysedt -monitor -ng -machinelist num=56 -batchoptions "'HFSS/HPCLicenseType'=Pool 'HFSS/EnableGPU'=1 tempdirectory=$TMPDIR" -distributed
"includetypes=Variations,Frequencies, Transient Solver" -batchsolve Project.aedt

63. Ny FI3 TR a—-5—~ANDT3aTHA

SMPilli5ll. MPIii5). RUGPUEERT 3IBEDNyF¥a TR YT MIEUTICRLET.
KE. DOk -auto # 7Y 3 v &2 FEALEBEOHIICKRYET.

Ny FRHY T SMP -autoF 7> a3 v &ERT 588, -autoF 7o a v & FALAWESE. [WorkbenchZ#2H LA WEE] oavy k
fflE 8B EE L.

# #!/bin/bash

#$ —-cwd

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

. /etc/profile.d/modules.sh
module load ansys/R18.2

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="${MACHINELIST}" -batchoptions "'Maxwell 3D/HPCLicenseType'=Pool tempdirectory=${TMPDIR}" -distributed

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

Ny FRH YT MM GPU

#!/bin/bash

#$ —cwd

#$ -1 f_node=1

#$ -1 h_rt=12:0:0

. /etc/profile.d/modules.sh
module load ansys/R18.2

INPUT=Project.aedt
OUTPUT=Project.out

NPROC=28

. /etc/profile.d/modules.sh
module load ansys/R18.2

ansysedt -monitor -ng -machinelist num=${NPROC} -batchoptions "'Maxwell 2D/HPCLicenseType'=Pool 'Maxwell 2D/EnableGPU'=1l tempdirectory=${TMPDIR}" -batchsolve
${INPUT} > ${OUTPUT}
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Ny FRHIYT MM MPI -autor 72 3 > #ERT 5188, -autoF 7> 3 v 2EFERALRVIEE .

file CEBIEEWV.

#!/bin/bash

#$ —cwd

#$ -1 f_node=2

#$ -1 h_rt=12:0:0

. /etc/profile.d/modules.sh
module load ansys/R18.2

INPUT=Project.aedt
OUTPUT=Project.out

ANSYS MIFBDF5|&

[WorkbenchZ#Z( L &2 W2EN] da< > K

NPROC=28
MACHINELIST="awk -v np=${NPROC} '{print $1 ":-1:" np ":90%" }' ${PE_HOSTFILE} | tr '\n' | sed -e "s/,$//9™
ansysedt -monitor -ng -auto -machinelist list="${MACHINELIST}" -batchoptions "'Maxwell 3D/HPCLicenseType'=Pool tempdirectory=${TMPDIR}" -distributed

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

6.4. ANSYS EM/HFSSD 5 1 > AT 5 —DEIEE A

ansys/20.1L % TANSYS Electronics¥oHFSSO —EEE £ ERT 2 LUTOT S —HARETH LD Y ET.

Failed to enable feature using current license settings. Note that Pro, Premium, Enterprise licenses are available on your server.

CNIFANSYSD S 1 &> REEFICHEVNS 1 &Y R

BEAZBEICB I LICKEET2HDT. BT SEHICEUTERITLTTFEWL.

1.2 547> RPCIT. ANSYS Electronics Desktop & #2&)L £ 3

2. A= a—m[Tools]-[Options]-[General] Options] & Y v 4 LE T .

viect) - TwirEudder! - Schamatetdior - Project! - Mwelolder - Scharate]

» Tooht Window Mep

P tdt Lbrasen | z
Loy Tosk » . [ e

= Prajat Fack » L : ) Crascinioe - L]
Deaign Tools ’
Fan Sorge

Facond Serizt T Me
Bacond Sorigt to Praject
Cpwn Cormmand Window
Fatoword Nasagw .

Debreg Loy

Optione ] Gowedl Opters..
Coyboad Shartos ¥ WPC and Araiyak Opsore.
Bxderal Fools. Export Cptioms e

O Show Quesed Srruletorn
B tdt Actve Araiaa Cordpureton
Frpon Levey hom Tebde.
Jab Wanugersam:
Callwation Wawd
Chip Nodel feyzer (0]
Lapoet Urke
Network Duta Explgee
Pemeg.
Favert Ta Deladt U

1. [Use Electronics Pro,Premium,Enterprise product licensing]lcF = v ¥ E AhE ¥ .

- 79/86 -

2024-02-16



>

<

ortnd |
Cuntare Mars Sat: [renoee =]
T —

Mew Frofect Optom

- 80/86 -

ANSYS FIFBDF5|&

2024-02-16



ANSYS FJHDOFE|IE

7. ANSYS AutodynicEf7i%

7.1. Workbench#Z g 0 (2 &)

ANSYS WorkbenchZ#2&)L. ToolboxEa— ZE~RA> ®dComponent Systems > AutodynZ & 7)Y 1) v 4§ 3% &. Project Schematict 2 —7 —
ICAutodyn&E WS SRILDEFITY RF A T—TIL HNRRENET.

File View Tools Units Extensions Jobs Help

5 rojet

] Import... ‘ <9 Reconnect Refresh Project # Update Project | B & ACT Start Page

e
) steady-State Thermal -
Thermal-Electric
(3 Topology Optimization = A

fzd Transient Structural 1

a Transient Thermal z a
- X . Setup
@ Turbomachinery Fluid Flow
l B Component Systems £ Analysis
dp ACP (Post) Autodyn
iz ACP (Pre)
Autodyn
BladeGen
CFX
Engineering Data
External Data
External Model
Feedback Iterator
Finite ElementModeler
Fluent
Fluent (with Fluent Meshing)
Geometry
ICEM CFD
Icepak
Mechanical APDL
Mechanical Modd
Mesh A
Microsoft Office Excel
Performance Map
Polyflow

z
7

©
i
@
@
@
&
[FE}
@
&
A
@
@
e

Polyflow - Blow Molding
Polvflow -Extrusion

View All / Customize... |

o Ready J¥¥ 30b Monitor... [IEI Hide Progress l %) Show 0 Messages | .:

-

Setupt)LE LA TIVS Y v & § 5 &L AutodynHHEENL FF .
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|5Ie Import Setup Execution View Options Help

ANSYS FIFBDF5|&

|| lesla]a] | 812 | 5= |a]Alam] | o] | ool | Blels|s| | #] o)
| View 2| J=

Select plot type for selected part(s)
Fill type Additional

com|
) Grid = ||| Vectors
© Material Locatic > | [/ Boundaries
) Material Status > || 30ins
(") Contour &
() None
Contour variable

Change variable I

Profile autodyn
Mirror Legend cyele 0
["lin plane x = 0 [ Mat. directio = 'yce
n plane y = 0 . = Tm'.le 0.000E-+J00 ms
[Jin plane z = 0 (| shell normalz Units mm, mg, ms

ANSYS

R18.1
~Academic

Node[Elemg: Data Saved
[v|Scale
[“]Part Highligh = |

[Filel Close AutodynT#T L %7,

7.2. Workbench &2 L 78 LV E))

DTFoa<>y kEXRITT 5 LAutodynREENIL £§.  R18.2DIFE

$ autodynl82

Ny FE-RTEENTDIEERET 7 ANBES A ILVEERBEL TS W,

$ autodynl82 -I[filename] -C[num_of_cycles]
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8. ANSYS IcepakiC&N /5%

ANSYS FJHDOFE|IE

8.1. Workbench$Zg M t2&f)

ANSYS Workbench#% (2&]L . Toolboxta—7—
Ea—"7—I[Clcepak& WS SRV AT A FT—TI BRRENET.

N =EEOTOSTH - - Workbench

ERAY DAYR—FRY MV RTFARODIcepakE 4 TILI U v U3 5 &, Project Schematic

‘-; . e e — =0

IPE) RV V- BEW)

IOATUvay Y3t ANTH)

W=)LAdA
=
e BRI EEE

Y BEEEISE

() E3EEiH

[ BBOVHEE

(4 EREHEFE

) EXEH
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© &S

(i PHAREENARIT

(G i5ilF - J0—FRRE (Polyflow)
| & HiiF - 3L (Polyflow)
(G i ()

¥ (Fluent)

FRiF (Polyflow)
SIFNFEIERr

(B AR 2T L

I T AcP(Post)
iy ACP (Pre)
@ Autodyn
&4 BladeGen

CFX
(&) Feedback Iterator
Fluent
Fluent (with Fluent Meshing)
ICEM CFD
Icepak
Mechanical APDL
Microsoft Office Excel
Performance Map
Polyflow
Polyflow - Blow Molding
Polyflow -Extrusion
Turbo Setup
TurboGrid
Vista AFD
Vista CCD
B vista CPD

(¥}

w

»
A
&
S
®
@
a
-

m

=

|7 INTERTHIASTAL

dlot=b. | SomiEE (£ 70Y0MIT0yYa 7 F0I1OMEES | BEACT AR-bR-
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7 4

o HEEET
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ANSYS FIFBDF5|&

FO7A)L ERE VRR OR= ATHYO MEFIL SHE PRI RUM—bK WIrYED HAWLT

B8=D:

ha

BHD Mm®E
FHD stz
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D cam
B Em

o

74l

7avzat | sh
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For full Legal Notice, see documentation.

This is the 64-bit version

Creating new project
Done loading.

I~ Vebose ¥ Log Save

[BL%] THRTTHIENTEET.
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9. ANSYS SlwaveitcEfiE

ANSYS FIFBDF5|&

9.1. ANSYS SlwaveitZ &%

TEaTY FEERTT S LCUINEREILET.

$ siwave
BSOS A& S
FILE Impor Home  View Too S 2,
Single... v # x Com.. v % x Layers v 2 X
Regular Exp: @ 3 Capacitc » . B ome 8 %
- Inductor
FOX Inde | e ORVEE Y@
EJD‘ Res|stor: | S S N N N N N NN N N O O N O N O N N N N N O
O % Ports ' OMeETAL-2 O K ¥ @ @ @ @
F % volta OMETAL-3 [ X V] ¥ ¥ @] @]
- OMETAL- O K MV ¥ ¥ @
-.[[1 3 Current
- & Voltage _
| .‘ ‘. ‘. "‘I:Tl‘]‘-- ~
E' EL EE \ ¥4 o Wsele.. |
v o X -
Selecte... Resul... v # x Properties v &x
Messages v # x Information / Errors / Warnings v B X
Creating SIwave session log C:\Users\kt-ishii\AppData\Loca , . :
0s: wingows 7 Professiona‘IgSerbice Pa\lck 1 (Bu}Igpgml} mn Display output from: l
Loaded material library "C:/tools/ANSYSEM/ANsSysSEM18.1/Winé
Loaded components from "C:/tools/ANSYSEM/AnsySEM18.1/Win64
Loaded buffer models from "C:/tools/ANSYSEM/AnsysEM18.1/Wi
Appending to SIwave session log C:\Users\kt-ishii\AppData\
R > “
Ready x 254 | 'y [70 | o | | ay: | Units: mm -
[FILE] EXITTETLET.
ETST 4 HVE—RTYIIN—ERITT DBE KL Tsiwavenga <> FESERLCES L.
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