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D-ﬁ Setup

-4 General
& Materials
-5 Models
@ Multiphase (Off)
{6 Energy (OFF)
g

£ Radia
04 Heat
& speci
@ Discrete Phase (Off)
@ Solidification & Melting (Off)
@ Acoustics (Off)
5 Eulerian Wall Fim (0ff)
-3 Cell Zone Conditions
o2 fluid (fuid)
=-J% Boundary Conditions
-Jl default _interior {interior)
-JE inlet (velocity-nlet)
-J outiet (pressure-outiet)
JE wal fwal)
Dynamic Mesh
Reference Values
Solution
-8 Solution Methods
¥+ Solution Controls
Monitors
q Solution Initialization
Calculation Activities
Al Autosave (Every Time Steps)
3 Execute Commands

3 Solution Animations
Run Calculation

O Results

- Graphics
T Animations
|= plots

& Reports

-- Parameters 8 Customization

Solution Setup

above.

The task pages accessed under Solution Setup
allow you to perform the most common problem
setup tasks. Additional problem setup tasks
«can be accessed through the main menu bar

Inviscid
Laminar
Standard k-epsilon

Realizable k-epsilon

Standard k-om Fije

Boundary Mesh Display Report View Help ?

SST k-omega

@ s-d-meEraa QA E-m-in-Be-

Mesh Generation

Model Tree

- ) cover_rg-solid.69

- [ gasket-solid. 18

- [ gasket-solid. 19

- ) gasket-solid, 20

- ) housing_rg-solid. 71

- B lens_dear-solid. 57

- [ lens_red-solid, 56

- ) manifold_solid_brep-solid, 10
- ) manifold_solid_brep—solid, 11
- ) manifold_solid_brep—solid, 17
- B manifold_solid_brep--solid. 3
- [ manifold_solid_brep-solid, 35
- ) manifold_solid_brep-solid, 36
- ) manifold_solid_brep—solid, 37
- [ manifold_solid_brep—solid, 33
- [ manifold_solid_brep-solid, 33
- [ manifold_solid_brep--solid 4
- [ manifold_solid_brep--solid, 40
- [ manifold_solid_brep—solid, 5

i manifold_solid_brep--solid.&
] maﬂlfold _solid_brep--solid. 7

m
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+
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Bounds
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Surface Mesh | volume

(Remove Gas.. [ s

Advanced
Print Info

Delete [
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8 w2lw-sol GUI Select »
@ wy2lw-s0
@ zone1358 Wrap L
5 Mesh Objects Remesh...
& Unreferenced Diagnostics 3
] n
Rename... hach
Just Objects

Objects Including Faces And Edges
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Reading “C:\Users\rusonawaiAppData’



>
>

B ANSYS Fluentfif k7 &

7w

> RAE A AT AL
>
>

YV VYV

Copyright (C) 2015 IDAJ Co., LTD. All Rights Reserved.




ANSYS FluentfZ iR T R

mRET E/\*ﬁ (&8 1500 RS

FLUENT

FLUENT Meshing
#=JcapT A FLUENT Solver CFD-Post
(CATIA V5-V6) % =95 j5 4b 3 T A
(e.g. EnSight, ...

1 % R=7 FLUENT )
#IE (ANSA

Tri)

Meshing FSI ANSYS
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File Boundary Mesh Display Report View Help

| °

@ E-Ad-meEFEraq s QL E-m-io-8- -
=-@ Mesh Generation jaliesy hd e ) X4 R
£ @) Modd o] -, - Change Zone Prope...
----- I Geometry Objects
‘... 68 Mesh Objects A New Zone Name . ®
SR Unreferenced| |oudet-7
‘.-l Boundary Face Zones(s) /
LI Cell Zones(1) . s
@ Ege Zomes(0) bl Set Boundary Type : : A .
/ A [pressw'e-outiet v] K
2 Set Geometry Recovery
N [high *]
DisplayfSelection Options @
Bounds ﬁ
Selection +/- Delta C-/
G
+

Dx Range DT Range |:| Z Range
[ use Cutplanes as Bounds?

[ tnzert Clipping Planes
Clipping Planes

@
14 Lok | [cancel] [ Hep |
S
K

B New Object Na
(@) Limit in X Limit in Y Limit in Z

4 L4

MNarme
| yank-30:13

Flip Clipping Planes?

Selection Helper

AT B FeleR ®,
T 5

[Select] [DESEIECt] [Aduanced...] Mesh

Name Pattern

[Create] [ Cloze i [ Help ]

Restrictions: ANSYS Fluent Med
ok beta-feature-access file/
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e
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® Using Wrapper
v' 12.5 man-hours
v' 10 CPU-hours
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Bounding Box (e

"l SALE e
B Step 2: G EE T H
- Al —object

[/]Create Object
B Step 3: KFHLE X —N S

O bj e Ct Zone Type |8 ]

Zone Name Boundary Type

> ERRE RN RS | E :
R, BRI B SR
ObjectO EY Manage Objects

200 200 200
Delta X Max Delta ¥ Max Delta Z Max
| 200 | 1000 | 200

Objects [E]@E]E] =faue E]EdgeZones E]E]E]E]
Bﬁ Mesh Generation pox Eﬂifé—?i—f
B" box:44:53

-8 Geometry box:45__51
{ b B box box:46__43

@ Mesh Obiects box_ 47

o esh Objec °

=- Unreferenced RM B

-1 Boundary Face Zones(d)

g Cell Zones(D)

------ fff1 Edge Zones(0) Object Types 88
mesh

Select Object Zones

Definition l Operaﬁons] Transformaﬁons]
Properties

Prefix Cell Zone Type

object

Priority
3 [&] In case of overlaps, object with highest
[®) priority number will claim the space

W‘ Object Type
| engine I[geom

Change | [Ddete Indude Gafes and Edges
— 1D '
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B Step 4: X R BIHLTE
HJobject$iE BURFIE 2%

W Step 5: 3 X ERMAX

SR
© NP

o IEFEMALE A (CHX

RMB)

© WEIRRIEM R R

Elﬁ Mesh Generation

=l

Bﬁ Geometry Objects

=-

A

AR S e R

o~
f

00X s box:44_ 59
" vB- < box:45_ 57
" 4 baox:46_ 55
f_v8-cylinderdeft box:47__53
f_v8-cylinder-right box:45__51
" vEg box__49
BB

Manage Objects

Objects E] @ E] [;] Face Zones E] E] E] [;] Edge Zones E] E] E] E]

Object Types

Select Object Zones
Definiton  Operations ITransfmmaﬁons I

Merge Objects | paldA205s

wrap S2
|

eparate Faces
Method Select
Merge Walls e tho elections
Merge Edges
Intersection Loops

Zone Group

90
Prefix

@ Individually

| _engine Separate

Create Matenal Point

I box

Efl engine
&1 Mesh Objects
& Unreferenced

5 Cell Zones(0)
Eff1 Edge Zones(D)

wupyligii

B Boundary Face Zones(3)

Mame | main_fluid
*RMB ||, ¥ 7
—> |2.5:-'.u5 |;_'4:a.36 |242.6:r'

Preview

[Create] [Cluse ] [ Help ]
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B Step 6: iF X curvature, proximity, Flsoft]SF I LA P k5% A Y
o VEE: AR TFHItet Mg R = &/ A E

Size Functions

Global Contrals

Size Functions

_wi-airintake__62-bg
_w3-block_ 64-bg
_wi-block__65-bg
_wB-cylinder-left__&7-bg

Size Functions

Face- proxuty -sf-3
face-soft-sf-1

B5E

l’ﬁ"

£

A

AR S e R

_w3-aitintake_ 61-bg
_wi-airintake_ 62-bg
_wi-block__é4-bg
_w3-block__85-bg

Copyright (C) 2015 v

, L1D. All RiIghts

_wi-cylinder-left__67-bg
_wB-cylinder-right__69-bg _wi-cylinder-right__69-bg
_w-cylinder-right__70-bg _wa-cylinder-right__70-bg
_vE-generator__72-bg _wi-generator__72-bg
_v-generator__73-bg _wB-generator__73-bg
_wB-manfold__75-bg List | |Delete | | C te | | Create Default
vB-manfold_75-bg [ eee][ ompue][ reate Defaults
Specify Zones
Face Zones ["|Edae Zones
Boundary Zones B E & Edge zones = E = A
oxidd_ 59
04557
oxid6__55
04753
ox:45_ 51
ox_ 49
5 _v3-airintake_ 61-bg
_wit-block _vwiE-airintake__62-bg
_vii-cvlinder-left _vi-block__64-bg
_wa-cylinder-right _v3-block_85-bg
58 generator __A7-bg

wE-cylinder-left
servea.

= Global Contrals m emmaa
i s o Marie Size Function Type Min Mazx Growth Rate Marme Size Function Type
|2 |64 | 1.2 Reset] [npply] [Draw Sizes] |Face—curvature-sf-2 |2 |64 | 1.2 [Reset] [.ﬂ.pply] [Draw Sizes] |Face-pr0ximity—sf—3 proximiby -
Min Mas Face Proximity Options Min Max Face Proximity Opkions
Specihy Zones | P | 16 Face Boundary Specify Zones | 4 | 16 [”|Face Boundary
Fare Zones []Edge Zones IFGCE - FSaT? Fare Zones [|Edge Zanes IFace - Fsaclee
g gnare Sel = . gnare Sef
Boundary Zones [ E B &) edge zones EE=EE Growth Rate  Normal Angle Ignore Orientation Boundary Zones [EE & & edge zones =EEk GrowthRate  Mormal Anal Ignore Crrientation
oxi44_53 |12 |18 oxidd_59 |12 18
box: 44 ox:45_ 57 oxid45_ 57
bas:45 o0x:46__55 Cells Per Gap ~ o655 Cells Per Gap =
hoxi46 oxi47_53 3 & oxi47_53 3 =
box: 47 o045 51 oxdE_ 51
ox__49 Size Functions ox__ 49 lSize Funchion
_wi-airintake__61-bg

Size Functions

BE

Face—curvature—sf-2

face- soFt sf-1

I¥Iin Ev

| 64 | 64 Face Boundary
Face - Face

Growth Rate  Mormal Angle Ignore Self
Ignore Crientation

| 1.2 | 18

Cells Per Gap

-
N

Size Functions

Size Functions

B8

Face-curvature-sf-2
face-proximity-sf-3
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B Step 7: dm4E A BB N
1% 2

B Step 8: IB/THHIA
AdvWrapNPrisms_R15R16 v500 R
un.scm

A 1l B 2 B X 3% S A Fengine-
final.msh.gz 4T B H HH B (8.6

minutes):

(define input_geometry “engine”)

(define compute_size field "yes")

(define extract_intersected_feature_edges “no")
(define dirty_objects '(["engine" 1 16 skin)))
(define live_regions '("main_fluid"})

(define additional_coarsening_factor_and _max_size '({1.1 1000) (1.5 24)))
(define prism_layer_method "aspect_ratio")
(define PrismLayers 3)

(define PrismAspectRatio 5)

(define PrismLayerGrothRate 1.2)

(define volume_fill_type "tet")

(define tet_resolution_factor 1.5)

Computed SF in
fiutomatic closing of holes in
Wrapped all live regions in
Imprinted all wrappers in
Coarened all to target size in
Surface Improved in
PostTet in
Fully conformal prism generated in
Uolume fill in
Rezoned in

8.8 minutes (0.813333333 hours).

1.85 minutes (B.817% hours).

B.41666667 minutes (0.0069%43444% hours).
8.9 minutes (8.81% hours).

8.6 minutes (B8.681 hours).

8.28232333 minutes {(B.8063888889 hours).
B.95 minutes {@.815832332 hours).
1.966606067F minutes {(@.032777778 hours).
1.0166667 minutes {@.0169434444 hours).
1.3 minutes {B.0821666667 hours).

Copyright
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FAVAS A Bl B AL RS

Vi

W SRR A A AR

*%7% F) (define volume_fill_type “hexcore”)

, WA BN, A PLAE AR
I\ HARAZ O P # hexcore

ARERENRRAN |
Jr\ AEREEN
SREsRSSEANT 0 -
AN RENN: I
T LT D HH T e e
HEEEEE e e e
‘1.6 million cells QEREE
_>\§,_
TN
EEEEN
L) i . % :
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G 2NN %E R (BOI)
> ANFREA#Eobject
> Wrl L2 SRR

’F size functions® 3¥ 1“boi”

B =i iT A

MName Size Function Type
MName Size Function Type | boi2 bai hé
|boi1 boi - e Face Proximity Qptions
; N s AL AV B AR R ey i i
O A A A OB DA AR A B PO Ak O VT [ e R o | [ e e
S A v A AT N e ot A O Y N Wy S o P Ty (AN g v B VAN, Y WY v A Face -F
ARG Ea e e C e e e e T SR I E E Foce Boundary
X e p A Lk A S TN 7 ) Fﬁ%ﬁ%ﬁéﬂéﬁé&%ﬂ%ﬁﬁfﬁ‘“ﬂv" Face - Face Growth Rate  Mormal Angle ignore gelf tati
S IR o A A L nore Orientation
AR N A e D T A"’ |1.z |13
s s R DR
a&%ﬂ""ﬂ"" TV i A VAN ey i v e B A Y N Cells Per Gap
L VTS T s T s e R =
e e R R AB N TN N Cells Per Gap =)
ok R, e e A g : >
R A e E Bt A R S e T Y 3 2 -
TR, et ey A e Wiy AP YaTiN 2
R A OO Yé?ﬁﬁ‘\‘w‘ LTS “» : Size Functions
1] AR R A AR Crs oA
[ S R RO 7 . _ e
i S TV A va v g Vg S “ ) ) Size Functions
Aﬁ%’: "i %‘%a‘: é&‘ﬁ'ﬁ"ﬁ' ‘ggh"‘nayﬂy"‘ﬂ?‘-\ 4 Size Functions E]E] -
g g e i
g SRR Lt boi2
g" "%}“%ﬁgﬁ'ﬁ. s N face-curvaturesf-2 ECE—GJI’VEHJFE-‘.;F—Z
L " - - ce-proximity-sf-3
£ :‘Eeﬁv ) o & 17 face-proximity-sf-3
> T L A AT R
Parase. TRt e e v VA
o A A M CESE AN
VRIS ST i A it e A
SR T S RSV OIN
JAR A ey S P o vV e By g S S A vt PV e i .
SR Ry U S v Vi sy g A LA AT o &
T e S e A T I s A ST YA

eTet region refined

.r
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= B % ST P AR

- '====Jocal prism layer settings

‘(define list_of zones_with_extra_layers
-(define local_prism_layer method “aspect_ratio™)
‘(define local_prism_layers 7)

‘(define local_last_ratio_percentage 40)

‘(define local_prism_layer first_height 0.2592)
‘(define local_prism_aspect_ratio 20)
‘(define local_prism_layer_growth_rate 1.2)

m W] DAFERE 2 XIS AE AN I 5 R (e, __p-¥)

Il—p_*ll)

hv#i >R =0
Watigiiss,

[

| ‘W P ALaES

. AW ATV 5
e ST AR
i S,
e AR

S g
AR
LAY

=

¥ %’ % 1‘

i
d

o
V‘H“ v

eExtra layers




F12: F
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= B R BN A

B Feature resolution factorit %8 JLA[ AR R R 1H Faceted Geom : .

KA ER R EERE . XENKEHERL

XHE (B30 mm)

(define dirty_objects '((“engine” 1 16 skin)))

| (define dirty_objects '((“engine” 4 16 skin)))

* BB /INT Amm B R AEAR 2
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’ (define objects_with_gaps "(("ext” m'
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B ANSA + Fluent Meshing -5 H %
> T%ﬂ%l% (A N LR T 2 )« B v & BN B AR AL Ab
H A
> A] DL R g ] X A o s A ) LAR) RS
> ] AT A A EE N FEATHAT
> A2 NPLM/PDMER M\ H % !
> A T S0 1 B 3h it SE it

CAD/PLM Part Management Geometry Mesh
Read-in = fﬂrmes?"ng — Operations L 1 Subassemblies
Connect
Fost process “ Setup volume Wiesh ﬁ Subassemblies

.r
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B ANSA + Fluent Meshing Fij b 3 55 &

> 3% S AR AR FH AT 9 41 W s L T
v BENE A BRI A SRS
v BRI R A
v B RR ANFI R B X AR 53
/RSB 5 B B X
VAR IR M P B T DA A 8 S 1
> il LR [ [ A4
v FF R A
vl A B R T A R
> REHLG R/ e A R A A T
/S L K A
v BRI R P A
L3 HE S
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Typical Industrial Productivity Gains = ocever 210 Towe. japan
Subprocess Method No. of days

Automotive Simulation

World Congress

1 | Translate CAD to ANSA
2 | Upper body including styled surfaces Topo-Mesh 5
(external aero)

3 | Surface mesh generation (external aero) | Topo-Mesh 2

4 | Brakes Topo-Mesh 2

5 | Part Management (for naming and wrap) | Includes fixing 3
large
leakages/holes

6 | Main wrap of UH and UB components WrapAdv.; 1
HX+Fan

7 | Solids surface mesh Surface-mesh 3
or Wrap

8 | Connect ANSA-TGrid 3

9 | 7 Design changes 1

W Full vehicle with all details
(¥10K components)

1 One common model built for
external aero, front-end
cooling, brake and thermal
simulations

U CAD to Solution time
reduced by 3X with no
sacrifice of accuracy

U Maximizing efficiency across
multiple teams|

Total

lf‘

WA R L e R

Subprocesses 2-4 and 5-7, executed in parallel.

Monday, October 0§

<ANSA-TGrid: A Common Platform for Automotive CFD Preprocessing >
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ANSYS Fluentf i 5 &£

7w

WS ) R R B SR AR
> MERES BB I Rk LI sl SR AR 4%
v BT R E RIS Rl S T e AR L)
> kRNl e EATmnTE
v R E A
> FE L Yy B A
v ZH R (GBS RS A
v" Dual CellfIMacro based [ # i #5 #& 77
v RUEHERY (MRF, plane fan, sliding mesh)
v BRENZZEN SRR
v PR ARG R E B IR GUFEED
> IR A A (B AR TR
v B A AE S T R
> PO T A R AR AR A
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NANSYS

“TRH%” HIEUE A2

W R RS [ R i FLUENTM%I&‘ME&&M%EE
> 1 FE T A b 2 T L ’?‘W@
e |

> R AR X A

m SRS B EE AR IS TR
EZEH [ Apr g Apr ] ] max{gmax_ge Eﬂ_gmin}

F i Mh\f , :
JAgre FI JAgr el M 180—6, 6,
f - Jface where:
A; - Area vector — B,.ax = largest angle in face or cell.
! ;.j - Vector cell to face centroid — Bpin = smallest angle in face or cell. 0
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—m-ANSYS Fluent 16.0

Results Obtained by Dr. Ahmed Taha, Private Sector Program (PSP) at NCSA
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ANSYS Fluent is the Fastest and Most Accurate in Modeling Full
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‘\ Copyright (C) 2015 IDAJ Co., LTD. All Rights Reserved.

f e S ——— 64



NANSYS

R4 BIIm R AR — /= 4ER S T

B SCEZEIR
> AR TN A 5] TC f A3 TR T
LT IR S A5 g A 1)
T R 5
> FLUENTHE Y [F] — 2 4 20 Bl 2 H 5
T K — 4 e S LB T R & A,
AT RGBT .

nk =]

f
- Molant
Madel

FLUEiT Model (3-D)

Images courtesy MIRA Ltd

.F
A\ Copyright (C) 2015 IDAJ Co., LTD. All Rights Reserved.



R4 BIIm R AR — /= 4ER S T

NANSYS

> SRR

Top tank 116.8 117.2
Bottom tank 109.2 108.2
Transmission sump 121.7 119.0
Qil gallery 127.9 124.8
Oil sump 135.0 135.4

Copyright (C) 2015 IDAJ Co., LTD. All Rights Reserved.

66



RBa: B AR —/ =45 04T

NANSYS

> GREETR

A\ Copyright (C) 2015 IDAJ Co., LTD. All Rights Reserved.

67



YV VYV

V V VY

Copyright (C) 2015 IDAJ Co., LTD. All Rights Reserved.




NANSYS

4

%

[/'(

B ANSYS Fluent$efit | =& WA, n] DX & shdLAE gt
AT MARES BB S AN F] L0 BIFE i i sh AL 24805 &
B RIGRAHT R ATAC B P 30858, MORIEH 1 2 ;s #rid

X A& AR BE AT DL 2 RGO B LR, W n] DL 2 B
AL AL B AR A LR
B ANSYS Fluentf i P BETHATIHHE AR, &6 T K&
B IDAIGE A H O ZEEFE AT VE B A& L6 m] LN IE
P 5 2 i AT AR T R

B\
7N+ DIWDS — cremes=m
| FANIRSS !

A\ Copyright (C) 2015 IDAJ Co., LTD. All Rights Reserved



YV VYV

V V VY

YV VYV

Copyright (C) 2015 IDAJ Co., LTD. All Rights Reserved.




NANSYS

S

B EKIHFANSYS-China Fluentfi R E R il B, 44
1

B RBTANSYSIR ZEAT M H AR E 5K Ashok Khondge,
Hamid Ghazialam, Benjamin Lehugeur.

.F
! A\ Copyright (C) 2015 IDAJ Co., LTD. All Rights Reserved.
! e T 71



RS ! R )~

BEARZFFHEFE: support@idaj.cn

Ll BRI FRAF bR

Hobb: JERTHEIRH X Y6REEE 14518 R & KK 1601
%, 100020

B i%: 010-65881497/98

A H: 010-65881499

RIak: www.idaj.cn
BARTHIEFE: support@idaj.cn

Ll R (L) FRAR i

Hihk: YT AR HT X 5K #6205 H Bl E I E R oK R
ZA%20015 200120
HiE: 021-50588290/91

FEE: 021-50588292



