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Pros / Cons of Paths

Unintersected

* Pros
— Speed
— Robustness

— Derivatives with
design framework

« Cons

— Robustness
Coincident faces
Nacelles

— Extra step

CompGeom

* Pros
— Speed
— Robustness
— Special cases
— Subsurfaces

« Cons
— Robustness

Recommended

for Cart3D Today

CFD Mesh

* Pros

Triangle Quality
Special cases
Subsurfaces
Negative Volume
Actuator Disk

« Cons

Robustness



Export Unintersected (before)

OpenVSP 3.2.1 - 07/31/15 ® O O Geom Browser

m dow View Model Analysis UnDo Help I C Geom )
(PoD 2] Add |
New [ Active: ]
Open \Vehicle ]
Save... ~S —
enicle
Save As - 4| > Fuselage
Save Set... ® O O Export File - HTal
> VTail
Insert... A GearPod
-A Wing
‘m —-A Pylon
—---" Nacelle
————— A PowerFace
Run Script...
Exit
S
il B Texture
® O O Select File
C Write Cart3D Files? (*.tri) ) [Favs Y|
OC_X X X X )
[ /Users/ramcdona/Desktop/Examples/ ]

.l

m Transport.tri

File Name: | OpenVSP 3.2.1: Vehicle SkefchPad |



® 00

Export Unintersected (after)

OpenVSP3:2.1ut07/31.L15

® O O Geom Browser

File Window View Model

Analysis UnDo Help

C Geom

[

POD

B

Active:

MeshGeom

Vehicle

> Fuselage(no show)
> HTail(no show)

> VTail(no show)

A GearPod(no show)
--A Wing(no show)
—-A Pylon(no show)
—----A Nacelle(no show)
A PowerFace(no sk

File Name: /L

[Transport.vsp3 ||

OpenVSP 3.2.1 : Vehicle Skefich Pad |




Execute CompGeom (before

® O O OpenVSP 3.2.1 - 07/31/15 ® O O Geom Browser

File Window View (1 Geom )
\, (PoD ) Add |
-
[ Active: ]
RIS Vehicle J
Planar Slice... -
Vehicle
Mass Prop... > Fuselage
> HTail
CI.=D Mesh... ~VTail
Wing Structure... A GearPod
DegenGeom... —A Wing
VSPAERO... o e
— A PowerFace

.txt |/UsersiramcdonalDesktop/Examples/Tr rI ] -
[Resa]/Usersiramodona/esktop/Examples Transpol gl
[I' tsv Ill' / dona/Desktop/Examples/Tr rI ]

File Name: /L




Execute CompGeom (after)

® O O OpenVSP 3.2.1 - 07/31/15
File Window View Model Analysis UnDo Help

® O O Geom Browser
C Geom )
[PoD |2]f Add

[ Active:
MeshGeom

Vehicle

|> Fuselage(no show)

|> HTail(no show)

|> VTail(no show)

|» GearPod(no show)

--A Wing(no show)

A Pylon(no show)
A Nacelle(no show)

4 Coind e e S W | || E— ~ PowerFace(no st

: > MeshGeom

Comp Geom - Mesh, Intersect, Trim
|  FileExport |

txt |/Usersiramcdona/Desktop/Examples/Transpo| ... |

I .csv : mples/Transpol|

ktop/Examples/Tr

...Comp Geom...
8 Num Comps

13 Total Num Meshes
17808 Total Num Tris

Theo Area Wet Area Theo Vol Wet_ Vol

97.925 87.273 SORS15 37,575
17.211 AT 0.843 0.760
10.261 8.424 0.558 0.490
23.643 L3713 5.871 3.024
29.029 23:03% 1.900 1.614
29.029 23.03% 1.900 1.614
0.924 0.514 0.026 0.015
0.924 0.514 0.026 0.015
1in_ 74 2 can n_ 599 n_asn

(h O
| 2](7 Hatf Mesh | (I Subsugd® |

File Name: /L

Transport.vsp3 | OpenVSP 3.2.1:



Export Com

OpenVSP 3.2.1 - 07/31/15 ® O O Geom Browser

dow View Model Analysis UnDo Help C Geom
(PoD B3]

Add

)
[ Active: |
gpen... s [MeshGeom ]
ave...
Vehicle )
Save As ® 00 E Fil > Fuselage(no show)
Save Set... xport File > HTail(no show)
> VTail(no show)
Insert... A GearPod(no show)
--A Wing(no show)
—----A Nacelle(no show)
g TorrompieeesSyt oo | KAoecFile(.hrm) | T B el 00 ||| A PowerFace(no st|
Run Script...
Exit

CART3d File (.tri)

: “wre
[ rousarson
i Toaes
| ® O O Select File
C Wite Cart3D Files? (i) ) Fae v)
OC__ X X X X )
[ /Users/ramcdona/Desktop/Examples/ ]

.l

m Transport.tri

File Name: /L

rnsportvepd | OpenVSP 3.2.1: Viehicle Sketch Pad |




Practice Session

* Unintersected

« CompGeom
— Save for Cart3D tutorial

« Resolution Effects (quads to triangles directly)
— Num Pts
— Num XSecs




CFD Mesh Generator




CFD Mesh

« Surface mesh generator * Preferred for most CFD tools
— Isotropic triangles (no stretching) — CBAero
— Smooth Bezier surfaces — Pointwise
— Bezier intersection curves — AFLR3
— Subsurfaces — Fun3D
— Negative volume — FlightStream
— Actuator disk — TetGen
— Sourcing control — eftc.

— Curvature control

— Optional wakes

— Optional half-models

— Optional domain modeling



Local Radius of Curvature

Greatest Principal Normal Curvature ”=%




Curvature Meshing Criteria

Max Gap Num Circle Segments

] e 2\/2'r°g—g2 . N >2; r-2-sin(7%v)
r=§ 2-8 N <2; r-‘%v




Growth Ratio Limiter

1.8}

1.6¢

Growth Ratio

14r

1.2}

Limits length of next edge to ratio of current edge.



Rigorous 3D Growth Limiting

(faster) (slower)
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Sourcing

Attached to components  (u, w)
Size in model units (length)
Sphere of influence (radius)




Mesh Criteria Precedence

Smallest Edge Across Criteria

< >
A Max Edge Len
Subject to Growth Ratio
Constraints Num Circle
Above & Below G itlens (g Segments
v Min Edge Len




Turning Mesh Criteria ‘OFF’

Sometimes it is useful to turn a mesh criteria ‘OFF’.

Criteria Direction Value Scaled?
Max Edge Len large 100.0 (scaled)
Growth Ratio large 10.0
Sources none
Max Gap large 10.0 (scaled)
Num Circle Segments small 0.00001
Min Edge Len small 0.000001 (scaled)
. Max Edge Len
Wll\l/ll?L)J(r; ‘MOIEF’ Growth Ratio ——
um Circle
M.ax Gap & Sources Max Gap Segments
Num Circle Segments Min Edge Len




Meshing Strategy

1. Set Max based on model dimensions
« Set Min = Max (turning off MG and NCS)
* No Sources
» Adjust Max & Min until satisfied (uniform coarsest)
2. Set Min to smaller value
« Say Min = Max/20
3. Choose MG or NCS as preferred curvature parameter (CP)
» Set other curvature parameter (OCP) ‘OFF’
* Adjust CP until satisfied
» Adjust Min as required (are smallest edges small enough?)
4. Adjust OCP (optional)
5. Add mesh sources as required
* Resolve flow features



‘Top’ Model

Constant curvature
(constantradius) —  ——>

Increasing curvature
(decreasing radius) — ——>

Extreme curvature

(vanishing radius) \>




CFED Mesh GUI

® 0O

GIobaI’ Display| Output| Sources Domam Wakes’

® 00
( CFD Mesh ) ]
Global | Display| Output| Domain | Wakes | |
i R <12.00000
® 00 | 2 | Add Default Sources || i 8002000
C CFD Mesh D [2)H=i 416.00000
Global| Display Sources| Domain| Wakes| S |
o ExportFileNames 00 | [E
® 00 I ]
C CFD Mesh Jaara) ]
Global Output‘ Sources| Domainl Wakes‘ | | ST I Rel Abs
] | | <4.00000
® O O <4.00000
T UW Position2
C CFD Wesh ) ] — o000
GIobaII Display| Outputl SOurces| Domainl Wakes| ] ART ;Jv }%7 Cen Man
J | J e — — 40.00000
i Wax Edge Len B T <0.50000 ] = :: \H‘i - — i <0.00000
Min Edge Len |>f={ll =———————<0.10000 ] = — <0.00000
Max Gap et — |
Num Circle Segments | >}= || =———————— </16.00000 J
Growth Ratio [>j= ) ———<1.30000 ] I ]
[~ Rigorous 3D Growth Limiting J
Global Source Control
(«<[<] Adjustien [>]>>] («<<[<] AdjustRad [>]>>
e J
[ Intersect Subsurfaces ]

Use Set [An [E

1 Export J

Mesh and Export

C CFD Mesh )
Global| Display| 0utput| Sources| Domain Wak
| ———<2.00000
CFD Mesh )=l ————<0.00000

| 2 | Add Wake

]

1 Export J

1 Export




e O O

( CFD Mesh )

Global‘ Display| Output| Sources| Domain| Wakes|
Global Mesh Control

Max Edge Len |5} | == <0.50000
Min Edge Len |>=ill| <0.10000
Global & Curvature s Max Gap i <0.00500
Meshi ng Criteria Num Circle Segments  |>=— | <16.00000
Growth Ratio >t=ll} <{1.30000
[l' Rigorous 3D Growth Limiting ]

/
Rigorous Limiting Switch

(<<| <] AdjustLen [>]>>| (<<[<] AdjustRad [>]>>|
Global Source Adjustment T |

/ Use Set [AII |3 ]

Intersect Subsurfaces/7
Choose Set

Mesh Output \>

‘Go’ Button

[

Mesh and Export ]




® OO
C CFD Mesh

Global| Display§ 0utput| Sourcesl Domainl Wakes|

[l‘ Show Sources and Wake Preview

(I Show Far Field Preview

[l‘ Show Mesh

J

J

Display Switches \ Corowvare |
[~ Show Symmetry Plane |

J

]

]

[ Show Far Field

[l‘ Show Bad Edges and Triangles

(I Color Tags

Mesh Output \>
‘Go’ Button .

[ Mesh and Export ]




® O O
C CFD Mesh )

Global| Display| Output§ Sourcesl Domainl Wakes|
Export File Names

[|‘ .stl IUnnamed.stI I

Multi-Solid STL Switch —— § © :
[| Tagged Multi Sold STL (Non-Standard)

)
]
File Output Switches ———_ [L.poly |mnamod.pol ]
= nnarhed.tri ]
] [ .obj |Unnamed.obj % v
File Paths | .msh |Unnamed.msh |
[ .dat |Unnamed_NASCART.dat |
F||e Browser Button [l' .key IUnnamed_NASCART.key I ]
[l" .srf IUnnamed.srf I ]
Surface and Subsurface Key File
[l" tkey IUnnamed.tkey I ]

Mesh Output \>
‘Go’ Button —_—

[ Mesh and Export

—




Component Chooser
[
Select Surface

>
Source Type Chooser

® OO

( CFD Mesh )

Sources§ Domain | Wakes |

Global | Display| 0utput|

| 2 | Add Default Sources |
Select Surface [ |3 ]

Select Comp [

Component Source List
Add/Delete Buttons

m—

/

Individual Source Editor

—

Mesh Output \>
‘Go’ Button —_—

Type | Point |2]

( Add Source |

i —Defete Source T

Name: |

U — U —
W[ e W[ jp—
Rad |<] || jr— < Rad |<] | fr— <
Len |q | f—=< Len | | f——4

[ Mesh and Export ]



® OO

C CFD Mesh

Global| Display| 0utput| Sourcesl

[ Generate Half Mesh

Half Mesh Switch >

I [ Generate Far Field Mesh
Far Field Switch |

Max Edge Len > I <12.00000
Far Field Mesh Size —> Max Gap S <0.02000
Num Circle Segments St=]| <116.00000
. . | /| |
Far Field Component List —— — — B
: : / @® Box
Far Field Comp/Box SWItCJi///> (I Symmetry Plane Splitting ]
Symmetry Plane Split | [(Rel 7 abs |
Length > I <14.00000
. Width > I <14.00000
Far Fleld BOX Contr0|s \« Helight > " <4.00000
| { Cen I Man
X Loc I <10.00000
Y Loc I </0.00000
ZLloc I <10.00000

—

Mesh Output \>
‘Go’ Button —_—

[ Mesh and Export
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® OO
( CFD Mesh

Global| Display| Output| Sourcesl Domain| Wakes

|>=i}
Wake Len gth s Wake Angle |} ———=<0.00000
Wake Angle i i

/ Comp | | 2 |7 Addwake |

Scale Wake

jz.ooooo

Component Chooser

Wake Switch

Mesh Output \>
‘Go’ Button —_—

[ Mesh and Export ]




‘Negative’ Components

Name & Color
Name: |PodGeom

I. |0 J—I__ (e
Color:

[0 o))
P

Material: | Ruby | 2] custom |
Export Name: | NONE IE
Tesselation
Num_U | it | 50
Num_W | 1l | 53

Mass Properties
Density | 1.00000 [ Thin Shell

Negative Volume Set Export/Analysis

[¥ Shown
O Not_Shown

O
e
|"o'|
I 1)

o
(N
e e
N —
SN
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o

()4 F ~A V)

e
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DD OB
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Negative Pod




Igle

Propulsion Model
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Actuator Disk

36



Actuator Disk in Duct

37



Practice Session

« CFD Mesh
— ‘“Top’ model
— Experiment with meshing parameters
— Turn all criteria off — ‘play’ with one at a time
— Follow meshing strategy

« CFD Mesh

— “Your’ model
— Follow meshing strategy



Command Line / API

vsp airplane.vsp3 -script myscript.vspscript

# -des airplane.des # Apply design file
# vspscript # Batch only executable

// Script to export Unintersected Cart3D tri file
void main()
{

ExportFile( “output.tri”, 0, EXPORT CART3D );
}

// Script to execute CompGeom and export Cart3D tri file
void main()
{
ComputeCompGeom( 0, false, NO FILE TYPE );
ExportFile( “output.tri”, 0, EXPORT CART3D );

// Script to execute CFDMesh and export Cart3D tri file
void main()

{
ComputeCFDMesh( 0, EXPORT CART3D );

}




