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MNarne of run
Nurnber of GPLs:

4

Analysis sstup &

S = == Start output at iteration:
il =g @///1, ED fEE 10 m/s

0
Madel Browser ghax Run time 7 : @:: = a0 Field FOR
Object aoa Tirme step size @g#ﬁfﬁ@? HQ%OO@S e Pressure @7I/y7

# blind bar L | Surface normal
# towerl Allow time step scaling L] ?rﬂe average pn?sswe
‘ . || Time average velooity
7 Wind Tunnel gﬂax‘\‘mur; wlesily i 5 898;; [ ] Time average wall shear stress
= @ Mesh Controls | Ca|ing ao‘tor Welooity
@ RL1 @ﬁ/f.é\x A ﬂ;ﬁ}}‘f’/: HEE37 Wall shear stress
W RL2 Window average pressure

Window average velocity
Window average wall shear stress

= RL3 9:1 775:] n?d material Air v

= RL4 Maoving ground

@ RL> DRDtatingwhee@%/ /-F_i F/‘Fgfé:ﬂ /‘-E'-’

Surface £ o
: E::g [] Mesh preview - E0E
4 Pressure
@ FRLs M| Eoit rresit [ Surface normal
“ | Resuis 2 [ | Time average pressure
. [| Time averags wall shear stress
Property Editor bes Time Averaging: [ Velocity
Name ~ [ Vale Start time 025 s/ [ Wall shear stress
Averaging window size 25| = WT”dOW averdge pressure
[ Window average wall shear stress
Mornent systerm: Auto |
Output frequency 500 =
[] Merge output files
Saved output states 1Al 1

@XML 771 /LESTL 77%»;)0“;‘;? e T g M| oo ot THEER
gg lil L RestorN » Run

WKS [m kg N =)



‘2 wind_tunnel_2_scaled_full model.stmod Virtual Wind Tunnel 2019 (Beta 5393)

File

MNew

¢ ultraFluidx

Recent Files

ETILDORE
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| Open 1 wind_tunnel 2_scaled_full_modelstrmod =
- 2 wind_tunnel 2 scaled stl =
Open Recent » 3 wind_tunnel 2 scaled reduced.stmod =
ntify Bart h Cantrol Eind Clan NMaterial
4 wind_tunnel 2_scaled stmod = 2 sove A <
L 5 testristl = avens
Template » G testrlstmod = 1~ » PC » TAT7by7 » Reedbush_uFX training * training_modell > v U | training_model1D#&5R y ]
1 takeraka_benchmark_model nas =
8 geomZ.nas = s FHLWIAIS -
9 geomstl = i - —.
S STEE) st QOneDrive £ EFOE B4
Seve As LR st e wpC Full_ model_run1_6-26-2019_9-45-53 2019/06/26 9:46 74 TN~
— ELTIEZLN o1 FX_fullDat 2019/06/25 16:44 T7AI TANT -
s |Save the current model with a new file name  Ctrl+Shift+S + Jovo-F A dibete ’ N
creen Capture TS T T T o T UFX_surfaceData 2019/06/25 16:43 74 TANT~
@ g ~ mrf zones nas - | | = TATbYT WindTunnel_6-25-2019_4-38-43 2019/06/25 4:39 T74)b TANE-
S roadster may—2019.nas = & FFaxvb WindTunnel_6-25-2019_4-55-30 2019/06/25 4:56 TP TANT -
Licensing Slbsd WindTunnel_6-25-2019_5-8-36 2019/06/25 5:08 T4 TR -
B Ut WindTunnel 6-25-2019_14-24-3 2019/06/25 14:24 774l TANT~
Exit b s2-9us WindTunnel_6-25-2019_14-39-59 2019/06/25 14:42 I TANT-
Property Editor X 25 Windows (C) @ wind_tunnel 2_scaled_full_model.stmod 2019/06/26 10:16 Virtual Wind Tunnel u... 3
Narme ~ Value 5 DATAG (G)
= Appearance . .
Visible = juin ¥¥pikwfs1¥tech¥pub) (Y)
= General =~ share_iju (¥¥JPNW7641JUID) (Z:)
Active ‘ > >
Elerment Size 000013 m =
Narme RLS L0z llwind_tunnel_2_scaled_full_model.stmod ~
w )
Number of Layers 8 & 74 VOB VWT Model (*.stmod) v
Offset Distance 0.001 m
Refinement. Level 8
Type Distance A~ TAS-OFEET RE(S) Frvel

QoW EQ

{m s)
MS kg N ,

2019/06/26
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XMLZ 7AILESTLT 714 ILDFER

| s | C¥Users¥ijuin¥Desktop¥Reedbush_uFX_training¥training_model1¥Full_model_run1_6-26-2019_9-45-53 — O X

b | #E W ~ @
» D wal S AOIE- . | x _L Bl % LVEE - e - HIRTER
=l

[ ¥a-thyboaEY i 1 va-kavk- s 00 ERER
D497 P JE- BEURH Bk Ib-% Yk &6 LW Jong T @ e
AEYEH ¥ gy T 0ZE JAMY- T eEE T EROWYEZ
IRBREL=T1L O == 3 B =R
&« v |< Reedbush_uFX_training » trainingimode|1| > Full_model_run1_6-26-2019_9-45-53 ~ U | Full_model_run1_6-26-201... @
~ L & sHOH Esm
3 2199 PIER
m AT T * 0 AnalysisHistory.info 2019/06/26 9:46 INFO ‘77’411/
. D Ful_model_run1.xml 2019/06/26 9:45 XML FFaxvb
8 Fv0-F »
|| wind_tunnel_2_scaled.stl 2019/06/26 9:46 STL 711
FEFaxb »
= E9F% *
demo
document

reedbush_key

report
OneDrive

meC
& 90—k
mTAT T
FFaxvr
=I5y v <
3EMER




e
Files Measure Soale Edit Tunnel
Home
Model Browser gha x
Object ~

= wind_tunnel 2_scaled_full_model
= @ Asserbly_1
#* block
#* rake
#* turn_table
# srroundings
o Wind Tunnel
= @ Mesh Contrals
@ RL1
@ RL2
o RL3

Property Editor X

MNarme ~ Value
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ALAEETILOEE (BEZETILO/ER)

ﬁ wind_tunnel_2_scaled_full_model.stmod Virtual Wind Tunnel 2019 (Beta 5393)
File Edit

Identify Parts MNormals Mesh Controls Find Gaps Material
Setup
2 W
Create box zone around body ~
Far Field Offset Custom
Far Field @) 05m /252
| Element size 005000 ml|— ——

Belt Systemn

MKS (rm kg N 5)

13:05 D

2019/06/26
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ALAEETILOEfE (BHZETILOER)

Files Measure Edit Tunnel Identify Parts MNormals Mesh Controls Find Gaps Material Belt System
Home Setup Run
Model Browssr ghax @7’/"/?
Object AN
* blind_bar
> towerl
T Wind Tunnel
= @ Mesh Controls
w RL1 Wesh Controls
o RL2
@ RS (=}
RL4 Zore Active efinement Leve ~  Element Size Offset Length Width Height |
@RLS @ RL 1 001600 m 1389940 m 220000 m 121432 m ~.
@R e RL2 2 000800 m 1389940 m 220000 m 060000 m
@ RL7 @ RL3 - 3 000400 m 204000 m 204000 m 0:30000 m
@ RL8 RL4 | 4 0.00200 m 005 m
hd @ RLS (] 5 Q00100 m 002 m j
. @ RLS (] 53 0.00050 m 001 m L
Property Editor * @Ry | 7 oosm ouBm
Narme ~ Value - |@RLs | 000013 m 0001 m
= Appearance
Visible O @Fz /7?57)([/ TR ERTFEDIZLFT,
= General
Active | P
Element. Size 000200 m Closa
Name RL4 . ‘
MNurmber of Lavers 4 R A
Offset Distance 005 m
Refinement Level 4
Type Distance
Qo= a
MKS (m ke N s) ,




B L

SEETILDEE
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(55 ETILDER)

e wind_tunnel 2_scaled_full_model.stmod Virtual Wind Tunnel 2019 (Beta 5393) — X

Files Measure Scale Move
Home
Model Browser
Object
@ block
#* rake
= turn_table
2 srrnnding
- @ blind bar
- @ itower]
Wi oo (dentiy A >
=) @ Mesh Controls [] Baffle
w RL1 Hide All Parts A
- RL2 Show
= R Hide Selected  H
@RL5 - -R—
Property Editor i Delote Del
Rename
Narme —_—
=) Appearance A Fiepzriies |
Colar ™ aray60
Transparency 0
“Visible
=-General
Baffle O
Identify As Body
Narme
~Gcale 1

Al
Mesh Controls Find Gaps Material Belt System
Setup Run

Identify Parts MNormals

51 E[E LB EIE DIEFEHIR

MKS (m kg N s) ,
10:29 \

2019/06/26
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AEETILDO®EE BEZETILOER)

anh
18
-

Write to ultraFluidX ::::::::::::@gﬁ}f@%@:::

MName of run: Trial_rmodel_run|

Mumber of GPUs 4 — >
Files MeasLre Scale Mowve = ‘ Find Gaps Material Belt System
Arnalysis setup A&
Home
Inflow speed 10m/s
Model Browser QX Run times 055 # @7'/97
Chbject ~ ~ Time step size / 0000502 =
# block Eﬁﬁ%ﬁﬁ@ O [ — /T
* rake @g me///uaXE
% turn table Maximum velooity factor: 14
# srroundings Sealing factor 989886
# blind bar MNurnber of steps 947
#* tower] 9 ] h
 Wind Turnel Fluid méter\al Air v
= @ Mesh Controls [ Moving ground
o RL1 "] Rotating wheels
= Etg ] Mesh preview
= [7] Export mesh )
@ RLS v ResUlts 2 ‘Imdioates whether or not to export the mesh l*__g),__._..——— =
Property Editor X Time Averaging:
Name ~ [ ale Start time: 025s
Averaging window size: / 025 s
@F X f70.25 F1aka< 75 v
Output frequency: 1000 | =
[ Merge output files
Saved output states: ] All 1
Frontal area [ Auto 100000 m2
Wheelbase [] Auto 100000 m #
Regtore v Ex » Bun Close

Qo W= @771/ DEFHL MKS (m ke N =) ,

2019/06/26 \
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‘2 wind_tunnel_2_scaled_full model.stmod Virtual Wind Tunnel 2019 (Beta 5393)

File

MNew

¢ ultraFluidx

Recent Files
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LAEETILORE

| Open 1 wind_tunnel 2_scaled_full_modelstrmod =
- 2 wind_tunnel 2 scaled stl =
Open Recent » | 3 wind_tunnel 2_scaled reduced.stmod =
ntify Bart Eind Clan NMaterial
4 wind_tunnel 2_scaled stmod = 2 sove A <
L 5 testristl = avens
Template » G testrlstmod = 1~ » PC » TAT7by7 » Reedbush_uFX training * training_modell > v U | training_model1D#&5R y ]
1 takeraka_benchmark_model nas =
8 geomZ.nas = s FHLWIAIS -
9 geomstl = " ” - .
S STEE) st QOneDrive £ EFOE B4
Save As %Ej stl e wpC Full_ model_run1_6-26-2019_9-45-53 2019/06/26 9:46 74 TN~
N2 +l 5 5 FX_fullDat 2019/06/25 16:44 J74)L TANS~
|Save the current model with a new file name  Ctrl+Shift+S + Jovo-F A dibete ’ N
Screen Capture TS T T T o T UFX_surfaceData 2019/06/25 16:43 74 TANT~
@ " mirf zones nas e | | mTAINT WindTunnel_6-25-2019_4-38-43 2019/06/25 4:39 T4 IANE-
» TSN .
S roadster may—2019.nas = & FFaxvb WindTunnel_6-25-2019_4-55-30 2019/06/25 4:56 TP TANT -
Licensing 1 Slbsd WindTunnel_6-25-2019_5-8-36 2019/06/25 5:08 T4 TR -
B Ut WindTunnel_6-25-2019_14-24-3 2019/06/25 14:24 2741 IR 5~
Exit S-S WindTunnel_6-25-2019_14-39-59 2019/06/25 14:42 TP AW~
Property Editor X 25 Windows (C) @ wind_tunnel 2_scaled_full_model.stmod 2019/06/26 10:16 Virtual Wind Tunnel u... 3
Narme ~ Value 5 DATAG (G)
= Appearance L - .
Visible = juin ¥¥pikwfs1¥tech¥pub) (Y) Trlal runl &L Z‘/%g
= General =~ share_iju (¥¥JPNW7641JUID) (Z:) -
Active z 4 G >
Elerment Size 000013 m = ’
Narme RLS L0z lllwind_tunnel_2_scaled_full_.nodel.stmod ~
Nurriber of Layers 8 : & JPAVOIEST: VWT Model (*.stmod) v
Offset Distance 0.001 m
Refinement. Level 8
Type Distance A~ TAS-OFEET RE(S) Frvel

QoW EQ

{m s)
MS kg N ,

2019/06/26




© 2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

HLAERADODXML7 74 ILESTLD 714 ILDFESR
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A O a# EHFOE e
st 0499 TR
- TR T + D AnalysisHistory.info 2019/06/26 10:52 INFO 7711
& V0 + | 1 Trial_model run1.xml 2019/06/26 10:52 XML FFaxvp
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F¥axrk -
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mTAZ S
FEaXVE
=7y v o< ,
EREDYEE] \




© 2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

ultraFluidXY JLIN— A AT v F

<?xml version="1.0" encoding="UTF-8"?>
<uFX_solver_deck name="ultraFluidX" xmIns="https://altairhyperworks.com/product/ultrafluidx">

<simulation>
Main parameters like the number of coarse grid iterations, reference to the *.stl file for the surface mesh or fluid material
</simulation>

<meshing>
Parameters related to volume meshing and refinement zones
</meshing>

<boundary_condition>

Parts with rotating wall velocity or the belt system
</boundary condition>

<source>

Porous material and MRF regions
</source>

<output>

Defines simulation output
</output>

</uFX_solver_deck> \
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JAa—JRA v FEEZ (outputZ 4 —JL F)

o ultraFluidXTlIX2EED 70— RA U bA Y FR—rEa TULVET
- REETO—T:Cp
e ARYya—L7O—7J:FEE. TN

X-,Y,z-coordinate

S — Tl D \ description
BIELHETS /
<probe_filey * csvI7LILDEET [—0.79325;0;@.15}1
<probe_file instance> —0.7:0:0.208635;:2
<name>all</name> / | -0.6:0:0.46263:3
<scuurce_file>.festate_probe_points.csv source_fi - —0.5:0:0.49945;:4
:;iﬁ;i:ﬁf:;ﬁ:ﬂ;iizW FEHEEEZROGIILAOE/L -0.4:0:0.5277:5
</prohe_file instance>» B (ﬂ_fg) ng%j—é;j“ Eﬁﬁ%ﬁ _0.3:0:0.53035;6
</robe_file> THETEHDELELET . B oros cosamre
</output> bliyA ‘Eﬁf/&{'_:ﬁf?(ﬂlﬁ)ﬁf}f 0.1:0:0.6169:9
</uFX_solver deck> HEINBIET TT 0.3:;0:0.64083;10
|

/1)77_"94:@_1%7(* .xm|77’f/b)\ *, csvIZ71/LIZ 7"g_j,7‘-‘0/f‘/,k@ﬁ2"ﬁé:/’f'

£ TIOA—TRANFEELFT . CDTOY DI #7985 csvIFTILDY

* xml Z71 /LD loutput ) 2023 ZENTT SUE

DHYET,

4

Comments: when creating the probe point location file on Windows, use dos2unix command on the Linux machine before submitting the job
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PrEH ADESZ (outputZ 4 —JL K)

output 74— JLRIZUU T D EZFEMLET,

- <section_cut>
- <section_cut_instance>
<name>Default_SectionCut_1</name>
- <axis>
<x_dir>0</x_dir>
<y_dir>1</y_dir> FlaDEZE
<z_dir>0</z_dir>
</axis>
- <point>
<x_pos>=-5.55</x_pos> ,. s
<y_pos>0</y_pos> 1 EDEZ
<z pos>0.49925</z pos>
</point>
- <bounding_box>
<x_min>-18.65</x_min>
<y_min>-1.025</y_min>
<z _min>-0.50225</z_min> ZFDTEH
<x_max>14.1</x_max>
<y_max>1.025</y _max>
<z max>1.5008</z_max>
</bounding box>
<output_frequency>100</output_frequency>

</section_cut_instance>
. HHBEDER



OaJAY )T rDO#E (2node_4GPU)

# /bin/sh

#PBS —g| h-regular —— h-tutorial
#PBS - sefect—tRopus=3Empiprocs=3d.ompthreads=1+1 ncpus=36: mpiprocs=2.ompthreads=1

#PBS -W group lisg=pz0422 |F——»
#PBS N test_ufx_molti
#PBS | walltime=00:120:00

od §PB5_O_WORKDIR

. fetc/profile d/modules sh
module load uFX/2018

export ALTAIR_LICENSE PATH=6200@

export NP= wc —| ${PBS NODEFILEawk Tprint §$1}

gt00

© 2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

17225127103

—> A EVRY—/I—IPFFLR

.
.

mpirun —np 5 —machinefile ${PBS NODEFILE} —x LD LIBRARY PATH —x PATH —x
OPAL PREFDX ultraFluid #xml >> cutput.txt
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274 IILDERE

ﬂ. Trial_run - reedbush - WinSCP — O X

O-2L ¥-2(M) F74E INZFQ Ey¥axs) 473 0) YE-HR) NVTH)

RS ZAn BMe® & & @ f1- - BXRE T - i@ -

& reedbush x G sHlLWweyoay

W7 yT - i EERE| % Tialun - (- [{]- <=~ @0 & | B ruork T

B 7970-F - [ we& - XU [y 7058574 £ - "M EH W o

C:¥. ¥Desktop¥Reedbush_uFX_training¥training_model1¥Trial_model_run1_6-26-2019_10-52-12% flustre/pz0422/230422/Trial_run/

£H - Y4Z 558 EHA || 2 - Y1X EFAE )
L. VEDEOFILIM  2019/06/7 o .. 2019/06/26 13:32:35 |
[ AnalysisHistory.info 1KB INFO 271l 2019/06/2

1 KB Microsoft Excel CSV... 2019/06/Z
probe.xml 1KB XML F¥ax>p 2019/06/z
| ] Section.xml FaAvE 2019/06/2
|= sub_ufx_1node_4GPU.sh 1KB SH 7791 2 1 A= i
D Trial_model_run1.xml e I T \ ¥ﬁ L~<T ral |_ru n t[’ jjoj_}bg %
D wind_tunnel 2 scaled_full_ model.stl 682,283 KB STL 71l 2019/06/2 1’F J'jz L,—C . % 0) I:FI (::l t —
¢ wind_tunnel_2_scaled_full_model.zip 44,880 KB FE#E (zip f2=) 74..  2019/06/4

< > L >

677B (£T710MB=F) /28 (&8 I71l+F) 0B (£0B%) /0B (£0771F) ,
f  SFTP3 1:42:14 \




Jun
Jun
Jun

Jun
sub
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TR DHERR

UNNING ' 1— SN =
al run]s$
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; 730422 @reedbush-ud:/lustre/pz0422 /230422 Trial_run

z30422 pz0422 14188 Jun 26 13:

z30422 pz0422 340 Jun 26 02:58 probe.csv

230422 pz0422 429 Jun 26 = sub_ufxz Znode 4GPU.sh

230422 pz0422 4941 Jun 26 E Trial model run3.xml

z30422 pz0422 333 Jun 26 = uFX coefficients Avg.txt

230422 pz0422 2408 Jun 26 = uFX coefficients Inst.txt

z30422 pz0422 4096 Jun 26

z30422 pz0422 381 Jun 26 = uFX coefficientsPerPart Avg.txt
230422 pz0422 18181 Jun 26 = uFX coefficientsPerPart Inst.txt
230422 pz0422 632 Jun 26 E uFX coefficientsPerSection Avg.txt
z30422 pz0422 315494 Jun 26 = uFX coefficientsPerSection Inst.txt
z30422 pz0422 4096 Jun 26

230422 pz0422 4096 Jun 26

230422 pz0422 3660 Jun 26 E uFX solver deck effective.xzml
z30422 pz0422 3268 Jun 26 = uFX solver deck specified.xml
drwzr-xr-x z30422 pz0422 4096 Jun 26

—rW-TrW-rwW- 230422 pz0422 0 Jun 26 E uFX surfaceProbes probe.csv
—rw-r——r—— 1 230422 pz0422 44253616 Jun 26 - wind tunnel 2 scaled full model.stl
[z30422Q@reedbush-ud4 Trial run]$ |tail -f output.txt

[y

—YW-r——r——
~rW-r—r——
~YW-r—fr——
—tW-t——Tr——
—YW—-YW—YwW—
~FW-IW-IW—
drwxr-xr-x
—YW—-YW—YwW—
~FW-IW-IW—
—FrW—YTW—TW—
—YW—-YW—YwW—
drwizr-xr-x
drwzr-xr-x
—tW-t——Tr——
—YW-r——r——

1
1
1
1
1
2
1
1
1
1
2
3
1
1
2
1

Time step 41 (physical simulation time = 0.034134 s)
Current inlet wvelocity = 7.981 m/s, corresponding Reynolds number = 528197
cd=1.1828, ¢ 1 = 0.2558, c_s = -0.0037

Computational performance:

Fluid voxels: 123.84 MNUPS overall, 30.96 MNUPS/GPU dewvice
Estimated remaining simulation time: 0:06:15 h

The current time is Wed Jun 26 13:43:05 2019
The simulation will presumably end at Wed Jun 26 13:49:20 2019

Time step 42 (physical simulation time = 0.034966 s)
Current inlet wvelocity = 8.214 m/s, corresponding Reynolds number = 543590
g ol = 12087, @ 1l = 02717, g & = =0
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; 730422 @reedbush-ud:/lustre/pz0422 /230422 Trial_run

z30422 pz0422 14188 Jun 26 13:

z30422 pz0422 340 Jun 26 02:58 probe.csv

230422 pz0422 429 Jun 26 = sub_ufxz Znode 4GPU.sh

230422 pz0422 4941 Jun 26 E Trial model run3.xml

z30422 pz0422 333 Jun 26 = uFX coefficients Avg.txt

230422 pz0422 2408 Jun 26 = uFX coefficients Inst.txt

z30422 pz0422 4096 Jun 26

z30422 pz0422 381 Jun 26 = uFX coefficientsPerPart Avg.txt
230422 pz0422 18181 Jun 26 = uFX coefficientsPerPart Inst.txt
230422 pz0422 632 Jun 26 E uFX coefficientsPerSection Avg.txt
z30422 pz0422 315494 Jun 26 = uFX coefficientsPerSection Inst.txt
z30422 pz0422 4096 Jun 26

230422 pz0422 4096 Jun 26

230422 pz0422 3660 Jun 26 E uFX solver deck effective.xzml
z30422 pz0422 3268 Jun 26 = uFX solver deck specified.xml
drwzr-xr-x z30422 pz0422 4096 Jun 26

—rW-TrW-rwW- 230422 pz0422 0 Jun 26 E uFX surfaceProbes probe.csv
—rw-r——r—— 1 230422 pz0422 44253616 Jun 26 - wind tunnel 2 scaled full model.stl
[z30422Q@reedbush-ud4 Trial run]$ |tail -f output.txt

[y

—YW-r——r——
~rW-r—r——
~YW-r—fr——
—tW-t——Tr——
—YW—-YW—YwW—
~FW-IW-IW—
drwxr-xr-x
—YW—-YW—YwW—
~FW-IW-IW—
—FrW—YTW—TW—
—YW—-YW—YwW—
drwizr-xr-x
drwzr-xr-x
—tW-t——Tr——
—YW-r——r——

1
1
1
1
1
2
1
1
1
1
2
3
1
1
2
1

Time step 41 (physical simulation time = 0.034134 s)
Current inlet wvelocity = 7.981 m/s, corresponding Reynolds number = 528197
cd=1.1828, ¢ 1 = 0.2558, c_s = -0.0037

Computational performance:

Fluid voxels: 123.84 MNUPS overall, 30.96 MNUPS/GPU dewvice
Estimated remaining simulation time: 0:06:15 h

The current time is Wed Jun 26 13:43:05 2019
The simulation will presumably end at Wed Jun 26 13:49:20 2019

Time step 42 (physical simulation time = 0.034966 s)
Current inlet wvelocity = 8.214 m/s, corresponding Reynolds number = 543590
g ol = 12087, @ 1l = 02717, g & = =0
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