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WWUS&l Create Project / Open Geometry
Edit View Info : ¢ File > New Project

MNew Project... -

Open Project...
Save Project...
Save Project As...

— Type

Close Project...

Change ¥Yorking Dir... — Save
Geometry ’
Mesh ’
Blocking ’
Attributes ’
Parameters ’

New Project

5

9

My Recent
Documents

Desktop

9

Save in; | 2 Winghody

by Documents

L ————————

Browse to the
Wingbody folder

Wingbody-shell _mesh

?X

v| « EBcrEr

FiIename:( Winghady-shell_mesh )ﬂ
Sawve as type: |Projec‘tFiIes("‘.prj) ﬂ

{ Save P
Cancel
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Edit view Info sen ®* File > Geometry > Open

New Project...

Open Project...

Save Project...

Save Project As...
Close Project...
Change ¥Working Dir...

Geometry...
— Select F6_complete.tin
— Open

D

Opon Goomerry..

Mesh
Blocking
Attributes
Parameters

Save Geometry...

Save Geometry As...

Save Visible Geometry As...

Save Only Some Geometry Parts As...

Wy Becent
Documents

Desktop
by Documents

File narme:

Look in: | 2 Wyinghochy ﬂ ¥ Ev
N " JF5_complete.fin
uﬁ @ Fs_complete_set.tin

@ DLR_F&_Fx2B_0OMLY _w4.tin
@ Fe-FEM_v2.tin

|FE_cumplete.tin

Files of type: |GeumetryFiIes [“tin*tin.gz) ﬂ

Cancel

j { Open !
[ eoel
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Global Mesh Setup

Geometry MESh Bln:n::klng EdItMESh]

“KPI Need to set Mesh Methods, Types and
Sizes:
Glabal Mesh Setup ? - First set global settings
Global Mesh Parameters A — Mesh > Global Mesh Setup > Global Mesh
( '- Size

 Set Max element size to 1000
« Maximum allowable mesh size in model

»~— __ * Clickon Display to see an icon display
after applying

— Apply

Global Element Scale Factor

Scale factor | 1

| Display

Global Element Seed Size

bl ax element |1000

[ Display
Curvature/Proximity Bazed Befinem
[ Enabled
-
| ]
=]
| ]
=]
-
=
< Apply P ak. I Dizmizs | <
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Part Mesh Setup Spreadsheet

« Set Max Size by parts as shown in the table
below

— Mesh > Part Mesh Setup
— Apply then Dismiss

bMesh | Blocking | Edithdesh | Prope

B ACEY

Georm

i:} Part Mesh Setup

part £ ul [t 1] hera-core may size hieight height ratio rum layers tetra size ratio tetra width it gize limit may deviation

| FAIRING B 10 0 0 0 0 0 0 0
| FARFIELD r [ 1000 0 0 0 0 0 0 0
| FUSELAGE r [ 10 0 0 0 0 0 0 0
| INLET r [ 1000 0 0 0 0 0 0 0
| OUTLET r [ 1000 0 0 0 0 0 0 0
| ShAM r [ 1000 0 0 0 0 0 0 0
| WING r [ = 0 0 0 0 0 0 0
Kl

Iv Show size params using scale factar
[ Applyinflation parameters to curves

[ Remove inflation parameters from curses

Highlighted parts hawe at least ane blank field because not all entities in that part hawve identical parameters.
Ciom>

— Sets sizes on all entities (surfaces and curves) within the part

— Inflation parameters are height, height ratio, and num layers, and will not be set on
curves unless Apply inflation parameters to curves is toggled on

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



IS Surface Mesh Parameters

Global Mesh Setup

 Mesh > Global Mesh Setup >

Geometry Mesh ]Elucking ]EditMesh ]

v @ﬂ‘a\ﬁwiv

Global Mesh Parameters

WO 2%
E

Mesh type [All Tri -

esh method |Pﬁt|::h [W/J

Shell Meshing Parameters

Section |Patch Dependent ; j

General
@re size |0.05 D

[~ Respect line elements

Shell Mesh Parameters
Mesh type: All Tri

Mesh Method: Patch
Dependent

Set Shell Meshing Parameters
section to Patch Dependent

Set Ignore size = 0.05
Apply

Geometry  Mesh | Blacking ] Edit Meszh ]
I L S
J Surface Mesh Setup '@

( Apply N OK | Dismiss‘

 Force mapped mesh along

F
Surface(z] |E7EB0OEVYE @ ces T

Mairmurn size |5

. . _— Height [0
wing leading/trailing edges | ot [
— Select Mesh > Surface Man ofyers 0 s
Mesh Setup S e ¢ -
x“\ Tetra size ratio |D
— Select 4 leading edge, and Min sze imit [0
2 thin trailing edge S e
Mesh type |MOME \d
Su rfa.C es aS S h OW n 3 \ zh method |Autoblock 7~ |
o C h an g e Mes h m et h 0 d to %\\/ Bl—I I:iemefsh $EIE'_::Ed surfac:|es |
. 'm,“%n arik surfaces wik params L
Autoblock Co o o |
— Apply NONE means it will use the global setting —
© 2014 ANSYS, Inc. September 22,2014 (Al Tri) 5 Release 15.0



Il Set Curve Parameters

« Set finer node distribution across leading edge

4 Geometny
—1 1 Subsets
| Points
o Curves

| Surtaces

—f’ FARFIELE
—h’ FUSELAG
—hA INLET
—

—ad S
'

v Show Unattached

v Show Single

v Show Double

v Show Multiple
Show ‘Wide
Shaow Darmant
Color by Count

Local Coord  show Composite
‘g Part= v Curve Mode Spacing
—g UrE EISmENT ok

Curve Tetra Sizes
Curve Hexa Sizes

Show Curve Mames
Show Curve Info

Blank Curves

Unblank. &l Curves
Shaw Only Curves

Show Attached Paints
Show Attached Surfaces
Rename Curve

» Select Mesh > Curve Mesh Setup

Curve Mesh Setup

Curve Mezh Parameters

o

tethod ID_I,Inamiu: >

b aximurm zize I'I 37838

Humber of nodesz |11

Bunching ratio |1.2

@ng law |Geometric2

Height |0

2

|

Apply | ] I Dismissl

© 2014 ANSYS, Inc.
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Turn on all Parts
Turn on Curves only (no surfaces or points)

Turn on Curve Node Spacing (right mouse select Curves > Curve
Node Spacing)

Zoom toward front of WING where it meets the FAIRING

Geometry Mesh ]Elcu:king ]EditMesh ]

BdC L, v

Change Method to Dynamic
Select Number of nodes $s
Position cursor on node number next to curve

shown . > .
Increment number of nodes with left mouse

key to 11 nodes (right = decrement)
Change Bunching law to Geometric 1

Select Bunching ratio 3% and position cursor
over number near the same curve

* Note the arrow which defines direction
from end spacing 1 to end spacing 2

« We want to bias towards side 2

Right mouse select until Geometric 2 appears
(takes one click)

Increment with left mouse (over number) to 1.2
(takes 2 clicks), and middle mouse when done

Spacing 1 (\/\
',!./2‘1}‘;1‘102)
L{/___—————' Spacing 2

1 [(GeometricZ)

Release 15.0



ISl Set Curve Parameters
« Copy same distribution to %%‘i‘@ﬁl'ﬁ‘

opposing “parallel” edges

Curve Mesh Setup @ .
T Curve Mosh Parametars r — Still under Curve Mesh Setup,
Method |C0p}lF‘arameters j Change MethOd tO COpy
D Parameters
Curve \ — — For Curve select same curve Z //
b aximum size 1.378355 . .
Nurnber of nodes # i JUSt edlted \ \"N_____
Mo [0 — To Selected Curve(s), select 5
Rato | 0 curves shown across leading
Width 1] ed e
Minsizelmt [ 0 g
M aw deviation IT - Mlddle mOUSG, then Apply
swraln [ Gonsiz || e Some curves have areversed
Spacing 1/ Spacing 2 I 1] ID.ESDSBB o a .
R direction than the one we copied (|
Maw space If from
-To‘-*e'ectedtuwelslﬁ/ — In this case two bottom end curve
urvet] <'® S as shown are opposite direction
‘ff“;l i — Go back to Dynamic method
+ Relative zolute
= = * Reverse (right mouse on curve)
b J|E R o | to decrease Bunching ratio i
number to 1.0 §s (two clicks)
Remember F9 key allows o Bunching law Changes to in
you to move model Geometric 1, when the ratio 1.2 (Geametricl]
during selection reaches 1
» Left mouse key to increaseto 1.2

© 2014 ANSYS, Inc. September 22,2014 (twO clicks) 7 Release 15.0



IRl Set Curve Parameters

« Make number of nodes equal 47

Curve Mezh Setup

?

— Curve Mesh Par

ethod |D_l,lnamic

=

MNumber of nodes

Bunching ratio

Curve Mesh Setup

b axirnum size I

5
Iw—g

Bunching lav IUnifolm - Eme

across parallel curves i1
— Still in Dynamic method select

11
11

Number of nodes $s and " /

change curve towards middle

bottom of wing as shown to 6

(right mouse to decrease)

Node spacing turned off for clarity

— Middle mouse to finish

This will give 32 + 6 -1 (shared node) = 37 nodes

Same as parallel ones
Needed to ensure a mapped mesh

. x

4
Also increase number of nodes along wing tip to 1111 7”\ X /
more closely match those along leading edge

Curve Mesh Parameters

Methu@\j

—_—
Select Curve(s) buxB.GEEl Eg >

Maximum size |5

Number of nodes |

Height [0

oK | Dismiss —

© 2014 ANSYS, Inc.

» Refine node distribution near the fuselage
nose

Change Curve Mesh Setup Method to General

Select 4 front most curves along fuselage
shown (nose of plane body)

Middle mouse to accept selection
Change Maximum sizeto 5

September 22, 2014 8 Release 15.0



C reate S U rfa Ce M ES h Geomety  Mesh ] Blacking ] Edit Mesh ] Properties | Ci
Lol ok SWERSIN

Compute Mesh @

« Mesh > Compute Mesh > Surface Mesh Only
— Select Geometry > All

— Compute

— Compute i

* Note bad quality surface mesh in front of — —
fuselage %

— Turn off FARFIELD part — Surface Mesh

— Right click on Mesh > Shells > Solid & Wire in [~ Qverwrite Surface

Prezet/Default Mesh Type
model tree | =

r Qvenwrite Surface
Preset/Default Mezh Method

| =l

Input

Select Geomnetny I.-i‘-.ll j

7 Mesh ~|

& Subsets Gmp@l 2k, I Dismissl

—L 1 Points
1 Line

Wire Frame
Eg Solid

Sk soiaswie
—w4 INL  Hidden Line

By dimension
Color by Quality

© 2014 ANSYS, Inc. September 22, 2014 9
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Delete Mesh

E dit Mesh ]

* Delete bad mesh
— Turn off FARFIELD, INLET, OUTLET
» To be able to select mesh behind them Delete Elements D

— Select Edit Mesh > Delete Elements and select
one of the elements on each surface as shown

— Press button for, Select all items attached to sppy |[ ok ] Dismiss |
current selection up to a curve in Select mesf\
elements toolbar or “r” on the keyboard to
flood-fill all other elements on those two Select mesh elements
surfaces
* Flood fills to boundary curves making up
loop

* Middle mouse

Elements |

_,.
-

""\\I*

'R I

——
-—

i\ A

O o -

Iy
)

SLARRARRANRR
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Re-Mesh Two Surfaces

Geomety  Mesh ]Blucking ]Edith’lesh ]

@%g‘a\a 28N

« Remesh fuselage surfaces

— Go back to Mesh > Global Mesh Setup > Shell
Meshing Parameters

Global Mezh Parameters -

— Turn on Respect Line Elements

) _ Mesh type |20 Tri =
« To ensure new mesh is conformal with Mesh method [Patch Deperdent 7]
mesh or? adjacent surfaces Shell Meshing Parameters Mesh | Blocking | Edit Mesh | Proparis
— Change Repair > Try harder level to 3 Section [Patch Depandert = 5“‘?'\* <
* Runs robust octree (patf:h independent) Gonoral 1
method on that surface if a surface fails e [ T— -
- Further down menu S “
ompute -
o A I [ Quadratic elements 1
T ) P
— Select Mesh >Compute Mesh > Surface Mesh Repair — 7 7
On Iy @ Surface Mezh
a ite Suif
« Change Input to From Screen Improvementlevel [T ] " FiessiDeoul esh Trpe
LR r i | ]
* For Entities, select the two surfaces, then fespect domant boundares .
m|dd|e mouse C||Ck [ L F'remt.n’DeflaultMesh f ethiod -
— Make sure to have surfaces turned = .
g nput e
n in Model tr = 3
C t 0 Ode g @ometw From Screen *
— Compute
Entities |surface E .
hd

© 2014 ANSYS, Inc. September 22, 2014
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Final Mesh

* Observe revised surface mesh

* Note mapped (aligned) mesh along
leading edge (front of wing)

Save Project!

Setting:  ‘Windows  Help

I b

El/&2

Global Mesh Parameters
* Mapped PBERES

mESh Wi" Shell Meshing Parameters
not work if Mesh type [All Tri =]
. . Mesh method |Patch Dependent ﬂ
ignore size _

R Shell Meshing Parameters
IS nOt sma" Section |Palch Dependent |
enough

General

Ignore size |0.05

v Respect line elements

[ Quadratic elements

© 2014 ANSYS, Inc. September 22, 2014 12 Release 15.0



Further Investigation

 For those that have the time, the following pages introduce additional concepts

‘ﬁVAVAVAVA“

-q,. AAAAA‘I”%
-_Aé" yAVA

Node distributions
carefully set along
entire wing along
with mapping

Mesh before

projection Curve drawn by hand

before segmenting
surfaces

© 2014 ANSYS, Inc. September 22, 2014 13 Release 15.0



Curve Distribution

» Use the Advanced Bunching of the General method (instead of the Dynamic
method) for Curve Mesh Setup to set the distribution on the curve shown at the
base of the WING

— The parameters will read the current settings when you select the curve
[ Y

—r
Curve Mesh Setup P T
e Turn on Curve
Curve Mesh Paramsters —— 2| (jrection to indicate
Method Genera -] side 1 and side 2

select Curvels) |EBY3e @ . . . . . .
T | * Quick jumps in element size are bad for most CFD analysis
aximum size |5

Nurmber of nodes [16  Measure the first node distance on the adjacent curve to
match sizes on side 2. Set Spacing 2 to this same size (2.75)

« Set the Bunching law to Biexponential, which is the most

Advanced Bunching

E’“’;‘;””?‘ 'E“’;’ I:ie"‘m”e”t‘a' =] accommodating law (“Bi” means growth from both sides)
pacing
Retio 1 [i * Increase the distance at the middle of the wing (set Spacing 1
Spacing 2 [2.75 = 8) and set a more reasonable growth of 1.1 for Rat|o 2. Set

Ratio2 |1 Ratio 1to 1. ‘\A_...q-n—l—‘"'é‘
Max space |D ;

¥ Curve direction ' g/\\/
bl
Fewverse direction ‘
-
~| N

2.75

© 2014 ANSYS, Inc. September 22, 2014 14 Release 15.0



Curve Distribution

* You can repeat a similar procedure at the WING base curve at the middle and
nearer to the trailing edge to get matching sizes at the trailing edge and a larger
Size at the wing center with a smooth growth along the curve

8

/—A—\ ratio 1.1

5
} } -{} } <\, ™
10 nodes R

Set the spacings and ratios, then increase or decrease the number of nodes until it looks like the
largest node spacing is at the large end and not in the middle (can use measure tool to verify)

Measure trailing edge thickness and set | ]

the same distance (0.75) on side 1 of the LYJ ratio 1.1 0.75
5 18 nodes .

curve A

Set appropriate ratios and change the Fa

number of nodes until it looks like smooth ﬁ:f}

grow toward side 2

© 2014 ANSYS, Inc. September 22, 2014 15 Release 15.0



Curve Distribution

» Set similar distributions on the rest of the chord-length curves on the top and
bottom of the wing

* This must be done manually, since Copy parameters for curves does not work
for Biexponential and Bigeometric bunching laws. Hopefully, this will be
possible in a future version

SN N

Sy
e Set the same node counts along the

wingspan direction so that a mapped

method can be used

9 curves

e Group nodes smaller near the leading edge
and trailing edge so that they match sizes

there \ \

e Remember to use the tape measure tool to aail
measure the node distance on the leading
edge and trailing edge curves in order to set

spacing 1 or spacing 2

© 2014 ANSYS, Inc. September 22, 2014 16 Release 15.0



Copy Parameters

» Copy curve parameters from the leading edge curves to the middle and trailing
edge curves running spanwise so that the node counts match and the mapped

meshing can work {

iy gy = P-k
5 it 3 3 n it e = -
destination
curves
source
curves > P

Surface Mesh Setup

Surface(s) ([ES313 @ .

baximum size |5
Height |0
Height ratia |E|

e IE g * Then set the mapped method (autoblock) on all the wing

Tetra size ratio [0 surfaces except the wing tip surfaces

Min size limit |0

Max dewiation |E|
besh type |NOMNE |
[ kesh method [Autoblock j]

© 2014 ANSYS, Inc. September 22, 2014 17 Release 15.0



Mesh

» Generate the surface mesh again

* If you remesh with Respect line elements ON, you will not see a change, since
shell mesh on surface patches begin node seeding at the boundaries where the
line elements exist, and these are kept from the previous mesh

— Either close the current mesh before remeshing or,
— Turn Respect line elements OFF before remeshing

© 2014 ANSYS, Inc. September 22, 2014 18 Release 15.0



ISl Nose Mesh

* In order to show different methods to fix the nose mesh, you must first bring
the problem back

— In the Global Mesh Setup > Shell Meshing Parameters, lower the Try
harder back to the default of 1 instead of 3 where the tutorial set it earlier

— Close the current mesh
— Remesh to see the problem again —

 Manually set the 2 surfaces to patch independent
using the Surface Mesh Setup

Surface Mesh Setup

Surface(s) |EVDZS EL @

Maximum size |1III

Height |0

Height ratio |III
Mum. of layers |EI §|
Tetrawidth |0 3

Tete siva  Either close the mesh and remesh
etra size ratio |EI
Min size limit [0 * Or delete the 2 mesh patches using NS SCOCaOECOATE

. e AR A A
Max deviation [0 “attached to current selection” and [EEEsAARAE it i
Mesh type |NONE =] remesh only the 2 selected surfaces

Mesh method |[Patch Independent | with “respect line elements” ON
© 2014 ANSYS, Inc. September 22, 2014 19 Release 15.0




ISl Nose Mesh

 Set the mesh method back to NONE on the 2 surfaces and
remesh in order to see the problem again

 The reason this is a problem is because the mesh begins
at the boundary node positions and paves inward, then
projects nodes to the surface, but the distance to project Simple STL mesh
Is too far, so it does a simple STL mesh which is what the
Try harder setting of 1 instructs when a patch fails

* This problem occurs when the surface spans 180°
or more of curvature

* So another solution is to segment the surface to
break it up into less than 180° curvature

© 2014 ANSYS, Inc. September 22, 2014 20 Release 15.0



Segment Surfaces

Geometry 1

* First create the curve @ _ .
¥ .1.;"
— Could do this as an Iso-curve */ \_ ﬁ s

— Or draw a spline on the surface and project to @ choose U or V and delete (or
surface undo) the curve in the wrong
— Or could create an intersection plane surface direction
and create the curve by intersection

 Then segment the surface either manually or using
Build Diagnostic Topology

— You must run Build Topology anyway to
compute the connectivity on the new surfaces [

|
=\ : A . .
Y@ )P before using the patch dependent surface /" From points (spline) — select
= meSher = locations on surface

iﬁ Project to surface if necessary

Surface parameter (iso-curve) —

Geometry

Create/Mod{ |Surface

par [GEOM b -] » The new curves
™ Inherit Port will need mesh
sizes set on them

* Finally mesh the
geometry

Segment/Trim @ Create a plane and then create the
Surface curve by intersection
manually

)
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