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Change Working Directory

Edit View Info Settings  Help

Mew Fraject...
Open Project...

Sawve Froject...
Sawve Froject As...
Close Frojedt...

Change W

Geometry
kesh
Blocking
Aftributes
Farameters

Caresian

Irmport Model
Import Geometry
Import kesh
Export Geometry
Export Mesh

Feplay Scripts
Exit

© 2014 ANSYS, Inc.

‘orkin g Oir..

Browse for Folder

File > Change Working Dir...

— Choose WaterJacketSection
E‘ﬂ X N

§2&2

W=

Use the quick icon to open geometry
— Choose WaterJacketExtraction.tin
— Open

File

=
iyl

Edit Info

View

ings

SR o
24y Bl Q@

Mew working directory

Chusers\mattiraining AMNSYS-ICEM-CFD-Intro_14.0_1st_edi

?/X

Water JacketSection .
Look in: |_}WaterJacketSecticun ﬂ & Bl
=3 Fermur A
I HWAC _Hybrid =1 [~ |water JacketExtracton. tin
) Stamping L\ﬁ
My Recent
\Water JacketSection B Daocuments
?ﬂ%
| workshops Deskiop
1= AnsysICEMCFDW 12_Training'
I3 APDL & 2
BT Y gy __/
3 3 by Docurnents
File name: |WaterJacketExtral:tiDn.tin ﬂ Dpen
-« =
Files of type: |Geometry Files (*tin,*tin.gz) ﬂ Cancel
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Build Topology

Goomaty | e Geometry > Repair Geometry > Build
ﬁ;\_(ﬂﬁ 5)2%  Diagnostic Topology
R epair Geometr
5 = — Accept default Tolerance 0.1
Repair Geometry '@ ; .
| = — Filter points = on
> Inherit Par — — Filter curves = on
g — Feature angle = 30 (default)
2@ BaEa i _ |
— Filtering curves and points works well with

kﬁ?” tetra octree to filter unnecessary constraints
P at low angles between surfaces

Build Topology il CIICk Apply

Tolerance ‘I].1

Filter by angle .

Fexature angle |3I]

ilter points
ilter curves

Build Topo Parts{Selection

Method |All parts | ':>

[~ Part by part =i Build topology

with filtering

0K Dismiss |

© 2014 ANSYS, Inc. September 22, 2014 3 Release 15.0




Set Mesh Sizes for Tetra Meshing

kesh 1

* Mesh > Global Mesh Setup > Global Mesh Size
%ﬂuﬁi vl@ — Max element =5

— Enable Curvature/Proximity Based Refinement

Bl e Sey ? — Min Size limit = 0.5
Global Mesh Parameters || i Elements in gap =2
P — Apply

Global Element Scale Factor * Mesh > Global Mesh Setup > Volume Meshing

Scale factor |1 Parameters Global Mesh Setup P
'~ Display _ — Mesh Type = Tetra/Mixed - Pf'"’e‘e's =
G:.::L':::EEM Seed Size | — Mesh Method = Robust(Octree) %ugmmem
S — — Smooth mesh =on Mesh Type [Tetra/Mixed -]
Curvature/Proximity Based Refi — lterations =5 Tetra/Mixed Meshing

(% Enabled — Min quality = 0.4 wesh Mot Fobust Ociroe) D |
<Ein size limit |0. IR CIICk Apply ™ Run as batch process

[~ Fast transition

; D‘S”t'“?' TS * Mesh sizes only set globally Edge crterion [0
ements in gap ~ . . f i
o = on this model — no part sizes,
efinement |12 EI . ¥ Smooth mesh
 Ignore Wall Thickness . surface, or curve sizes set eyt I5 3
- in quality (0.4

) ) [~ Coarsen mesh ﬂ
C Apply )| OK Dismiss | —
(¢ Apply }| OK | Dismiss ‘

© 2014 ANSYS, Inc. September 22, 2014 4 Release 15.0




* Mesh > Compute mesh > Volume Mesh
— Leave all the defaults
— Mesh Type = Tetra/Mixed

— Mesh Method = Robust(Octree)

Compute Mesh '@ )
— Create Prism Layers = off
Compute - .
— — Better to run prism separately so you can
check quality/errors in the input mesh before
Yolume Mesh runnlng prlsm :
Mesh Type |Tetra/Mixed - — Click Compute
TetrafMixed Mesh PrOdUCGS atetra >.-
Mesh Method |Huhust [Dctree]j VOlume meSh
[ Create Prism Layers 3
[ Create Hexa-Core
Input
Select Geometry |All j
[ Use Existing Mesh Parts -1
Select I &

(_ Compute 2 OK

Dismiss |

© 2014 ANSYS, Inc.
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Check Errors and Quality

Edit Mezh

G Y

Smooth Mesh Globally [key = Etrl-q]|

<\

Check Mesh
Check Mesh -
Possible
M Problems

1w DiagnostiA

V¥ Duplicate element
¥ Uncovered faces
Miszing internal

M faces

I Periodic problems eriges

¥ Volume arientations Stand-alone

¥ Surface orientations | W Single edges
v Hanging elements

Owerlapping
elements

Penetrating
elements

Marn-manifiold
vertices

Digconnected bar
elements

vertices

v Multiple edges
[V Triangle boxes

[ 2 zingle edges

- Single-multiple
surface mesh

[ Delaunay vidlat | =

Unconnected

Delete the unconnected
vertices?
|

Smooth Elements
Globally

* |tis good practice to check errors and quality
In the input mesh before running prism

 Edit Mesh > Check Mesh

— Leave all the defaults, Apply

— If it finds Unconnected vertices, it is always

safe to delete them

The definitions of each check can be found in
the Help inside ICEM CFD

Press “?” to take directly to help topic
 Edit Mesh > Smooth Mesh Globally

?

Quality

Smoathing iterations |5

Up to value |EI.2D

ﬂ Criterion |Guality

@b Dizrniss

© 2014 ANSYS, Inc.

Smooth Mesh Type

Smooth Freeze

Float

TETRA_4 1+ r r

TRI_3 f+ - -

Smooth Parts/5ubsets

Method |All partz

F

=

Apply | ] | Dismi$$|

September 22, 2014

This will show a histogram
Target is all mesh above 0.2
Smooth if necessary

Mesh is already smoothed well
and should be above 0.3

A

18
I ]
032 038 045 052 053 066 073 079 086 083 1

12
B
0
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Check Surface Mesh for Extrusion

51 Model » Itis also good practice to inspect the surface mesh
| Geometry

511 Mesh of the parts intended for prism
—f Subsets
TR e Turn on only shells under Mesh and the part WJ
+—wf Shells : : :
5 Volumes — Only need to inspect parts selected for prism, which
1.1 Parts ]
] CUTPLANE 1 will be the WJ part
w3 SLUPLANE & — The boundary elements should be smoothly on the
%ﬁom curves

— Check for elements in the adjacent part and move to
the correct part

N ﬂ‘?{"’iﬂ"

O :

sl If you see this
,ﬂi A

i kind of thing,

i move the
surface element
to the correct
part

)

%
g b A
e T A

v
KK FHN
LA o
O T avatiy
RIS TS,
SERADAR

oY oy SV AV AVAN
S VAVAT

This mesh should not have any boundary
problems, but it is good practice to check

© 2014 ANSYS, Inc. September 22, 2014 7 Release 15.0



Save Input Mesh

File Edt ‘iew Info  Sethngs  ‘Windows  Help

= @ E@E@E o

® 058

.

ve Mesh as...l

=

© 2014 ANSYS, Inc.

2RR -
ej

Save all mesh

Save the input mesh

In case we want to run prism multiple times with
different parameters

Use the quick Save Mesh as... button in the
pulldown

Enter a new mesh name, tet.uns
Click Save

?/X]

Save in: |_}WaterJacketSec1iun ﬂ ek B

3
by Recent
Documents

Deskiop

L

by Documents

File name: ‘tet.uns

Save as bype ‘Mesh Files (*uns)

<D

Cancel

Lof Lo

September 22, 2014
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Set Prism Global Parameters

Mesh 1
. * Mesh > Global Mesh Setup > Prism Meshin
L RWOASRY( g ’
lobal Mesh Setup Par am ete I's
Global Mesh Setup — Min prism quality = 0.00001
Global Mesh Parameters — Fillet ratio = 0.2
ol 4 — Prism height limit factor =3
Global Prism Settings — Number of surface smoothing steps =0

Girawth law |e:-:pu:unential | | C“Ck Apply

Initial height |I:I Global Mesh Setup

Height ratio |1.2 Prism element part controls
Murmber of layers |3 j‘ New volume part ’ﬂ\

Total height [J sweparn [ A% * Clear out any New volume part
S Top pan &S * Itis usually bestto set alow
™ Fisx marching drection  deins rphan egion quality to limit the areas that

. . moothing Options .
Min prism ity 0.00001 Numbor of swrface . may end the prism layers and
Otho weight [0.50 smoothing steps |” E . .
Filet ratia ||:| 5 Triangle quality type | j Cap Wlth pyram IdS
. Number of volume = . .
Ma prism angle | 180 ) smoothing steps " = ¢ SmOOthlng results in better
Max directional smoothin = . . . . .
Ma height over base | | siops & quality if pyramids are limited
Prizm height limit factar E Flrstlayersmul:lsttl::g ! e

R atio multiplier Advanced Prism Meshing Parameters |

Read a Prism Parameters File ‘

© 2014 ANSYS, Inc. September 22, 2014 9 Release 15.0



Define Prism Parts and Compute

%i‘hﬁﬂ ™

Compute Mesh

Compute

8@

Prism Mesh
Input

Select Mesh |Existing Mesh j

< Select Parts for Prism LE@

R —
Load mesh after
completion

x|

< Cumpute? 0K | Dismiss ‘

@

I ompLte Mesh

B Prism parameters on parts can also be set

with the Part Mesh Setup spreadsheet

Mesh > Compute Mesh > Prism Mesh
Press Select Parts for Prism Layer
Check prism for part WJ

© 2014 ANSYS, Inc. September 22, 2014

Height = 0.4
Height ratio = 1
Num layers = 3
Apply, Dismiss
Compute

10

> Prism Parts Data g@
part / prism height height ratio num layers I__I

| CUTPLANE_1 r 0 0 0

l CUTPLANE_2 B 0 0 0

[ CUTPLANE_3 E 0 0 0

[ FLUID T

l GEOH L

| Wl v 0.4 1 3 -]

R |

have identical parameters.

IV Show size params using scale factor
I~ Apply inflation parameters to curves
I” Remove inflation parameters from curves

Highlighted parts have at least one blank field because not all entities in that part

C_tony I piorice ]

* We will extrude 3 fat layers
and split into more layers,
then redistribute

* This is less robust but faster
than doing all layers at once

Release 15.0



Inspect Pyramids

« The problem locations will have prism layers capped
off with pyramids, so inspect where the pyramids
form to find where there are problems

Model

Elgl—j-lj Geometry

— | Subsets
—[ | Points

| Subsets
—[ | Points
—[ | Lines
-] Shells

Volumes
'ge_trahedl

GEOM

CUTPLANE

Show Full

v Show Simple
Show Simpler
Show Simplest

v Yire Frame

Salid

Solid & Wire
Grey Scale
Transparent

1
3

© 2014 ANSYS, Inc.

September 22, 20}1,4 -
p =

g

Turn on all Parts
Turn on only Pyramids in the Mesh section (Shells OFF)

Turn on only Surfaces in wireframe (in Geometry
section) to have a reference for where these pyramids
have formed

Layers
are
colliding

Shown with Shells on in Solid & Wire

11 Release 15.0



Set Local Heights Smaller

tesh

%ﬁe@ P
Surface Mezh Setup

Surface Mesh Setup

3

Surface(s) |F8_4t @ =

Maximum size |0
Eight@

Height ratio |1

Num. of layers |3

Tetra width |0

Tetra size ratio |I]

Min size limit |0

Max deviation |I]

Mesh type [NONE

Mesh method |NONE

[ Remesh selected surfaces ﬂ

C apply || ok

Dismiss |

© 2014 ANSYS, Inc.

September 22, 2014

Mesh > Surface Mesh
Setup

— Select the surfaces
around the collision
region

_ Height = 0.2 (half the “%
previous height)

— Apply

There may
be some
similar
problems
over here

12 Release 15.0



Load Previous Input mesh and Run Prism

File Edi View Info Setings windows Hep ¢ UUSe the quick icon to load the previous tetra
mesh (You don’t want to run prism on the mesh
= H s ( P

@Qﬁ that already has prism elements)
|

| — Choose tet.uns, Open
ﬁe@ — Choose Replace for Mesh Already Exists
4 « Compute the prism mesh again
FICEIR — Mesh > Compute Mesh > Prism Mesh
— Compute Mesh |

Look in: | ) WaterdacketSection

B L \@

Compute Mezh

- @ prism.uns €4 Mesh Exists

|—‘=§ [ Jet uns

: Compute -
hty Recent

Documents Mesh Already Exists ° @
—
Prism Mesh

— SN
Desktop Merge | (‘ Cancel [ Input

Select Mesh |Existing Mesh |

ky Docurments

: . ‘. Select Parts for Prism Layer
File name: ‘hat.uns A Open J |
) " B v Load b aft |eti
Files of type: |Mesh Files (*uns*Multibloc « Cancel el sl slet ol -

Compute (] Dismisz |
© 2014 ANSYS, Inc. September 22, 2014 13 Release 15.0




Inspect the Mesh

] Model « The model tree no longer shows pyramids present
il Geometry
B AT « Itis not always possible to get rid of all
B S | pyramids but these are the low quality
E}:;;EM;EIES regions and you should try to reduce them
i3 t .
CF e  Pyramids also show up where mesh errors
- Shais occur
L Molumae
* Info > mesh Info May need to
= INsins
i1 Parts - is wi ' i ' reduce
A PLANE 1 This will also print out mesh information hoiahts on
File Edit ‘v’iew Sefiings Windows  Helg 9
CUTPLANE_3 the other
Geometry Info — Mesh Info — .
GEOM @ [@ @ Surface Area Elemfﬂ?é%??? side also to
Fronel Area LINE 2 368 eliminate all
urve Leng ) .
Curve Oirection $E{-IEF3¥AESBE?Z1 o1z the pyramlds
Mesh Info PENTA_B : 58674
besh Aregfolume Elernaiﬁp?g:s.:mnz
Element Inf CUTPLANE_1: 1613
Mode Info CUTFLAME_2: 359 No
El T F Inf CUTPLAMNE_3: 324
:T:m pelTiopee FLUID : 130286 PYRA_5
EEaTE: GEOM ;378 i
Project File W 19558 listed
o € - - - Total elements ; 152518
No more collisions in this area  DomainFile Total nodes - 47375
tesh Report bin: 69,2091 105155 67,3311

© 2014 ANSYS, Inc. September 22, 2014 14 b 184.124 240.074116.32¢ pejease 15.0



 Edit mesh > Smooth Mesh Globally

WSS Smooth — Smoothing iterations =5

— Up tovalue =0.2
Edit Mesh

- — Criterion = Quality
‘: — PENTA_6 = Freeze
ooth Mesh Globally (key = Chil-g)] N

— If any PYRA_5 are present, Freeze these also

Sl e D « Prisms already smoothed during prism
Quality - generation
mocthing iterations |5 « Adjacent tetras have been compromised
Uptovalie 02 — Press Apply until no more improvement
Crteron | Quait =~ 0.2->0.25: 3353 (2.190%) 0.2-> 025 3270 (3.477%)
0.05->0.2:1432 (0.974%) 015->0.2:1178(1.252% -
Smooth Mesh Type 0.1->0.15:244(0.153%) :> 01 —>}D.15:238 [EE.:ZES%]II Should take 3 times
Smooth Freeze Float 0.0%->0.1:153(0.100%) 0.05->0.1:150(0.159%)
TETRA 4 @ ~ ~ 0.0->0.05:55 (0.035%) 0.0-> 0.05 : 55 (0.056%)
a3 & « Now smooth everything
Quality
PENTA B f+ - —
QUAD_4 " (?) r~ Smoothing iterations |5 ﬁ - PENTA—6 - SmOOth
Smooth Parts/Subsets Up to value 01 - Lower Up to Value to Ol
Method [Bl pars ~] S = — Press Apply twice (2 times of 5
Smooth Mesh Type |terat| on S)

Smooth Freeze Float

Refresh Histogram ﬂ TETRA 4 & - i
TRI_3 fe - -
Apply (] | Diismiss — N
| | PENTA_B< F) - - I
QUAD_4 - .
I I I I I I I I I
02 03 04 05 06 07 08 019 1

I
N |
© 2014 ANSYS, Inc. September 22, 2014 15 Release 15.0
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ANSYS Split Prisms « Edit mesh > Split Mesh > Split Prisms

_ — Method = Fix ratio
Edit Mesh ]

= — Prismratio =1
ﬁ@ﬁ ﬂ QEE o kg — Number of layers =2
et Click Apply

« Splits all prisms if no Prism Volume Parts selected

« Total height remains fixed. Number of layers is
being set. That leaves only ratio or initial height as
variables. One of them is specified.

Split Mesh @

Split

Prism Suface Parts | A - « Specifying a prism ratio or initial height is only

Frsm Volume Pats | P practical if there is 1 fat layer to split

— Split Prisms

| :e,hod — No point in distributing each split layer independently
@ Figratio ¢ Fixinitial height — We will redistribute afterward anyway

Prism ratio |1

umber of layers |_2_

el

[~ Split only specified layers

Do not split attached
pyramids

Apply || oK I Dismiss

Release 15.0
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Redistribute Prism Nodes

Edit Mesh }
. e Edit mesh > Move Nodes >
ﬁ@i .ﬁgi#’tﬁ ‘2“"": Redistribute Prism Edge
Mave Nodes (key = m)f — Method = Fix ratio

Move Nodes P — Prismratio=1.4
Move Nodes - — ClICk Apply

S i
B

AXE

Redistribute Prism Edge

Split Prisms
Method

~ Fix initial height
< Prism ratio |1§>

Redistribute locked prism
elements

[ Use local parameters J
-

Apply 0K Dismiss |
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Save Mesh and Geometry

Fle Edt Vew Info Setings windws Hep  ®  SaVe Mesh and geometry using the quick
icons

= E@@‘ — Mesh size parameters are saved to the geometry

|EI Q @ @ bl ‘ @o

— All the mesh setup parameters for prism are

saved to a .prism_params file within the working
directory at the time prism is run

ve Mesh as..

o

File Edit “iew Info  Setiing: ‘Windows Help

— WaterJacketSection E]@
@ m @ @ @ ‘ ﬂ “ File Edit “%iew Faworites Tools | Help -
|EI Q ﬁé/ ‘ Q Back = () Tr / ) Saafch Folders EI' % Folder Sync
-
=
@ ) hd | | address 3 Chusershmatthiraining\angysICEMCFDN 12 _TraininghateriahTutorial _FilesiWate| » ﬂ Go
aris . LS tet.uns
’ ﬁ AMNSYS Uns File ﬁ AMSYS Uns File
2,194 KB 3,765 KB
ave Geomety az...
[y WaterJacketExtraction. prism_params WaterlacketExtraction. tin
PRISM_FARAMS File 5 AMSYS Ltin File
1KB 549 KB
WaterJacketE}{tractan 2. tm
5 ANSYS i File
549 KB :
© 2014 ANSYS, Inc. September 22, 2014 18
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