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STUDY ON AUTOMATIC 3D WING SHAPE MODELING AND GRID GENERATION

G.Y. Ryu' and BS. Kim"”

In this paper automatic 3D wing shape modeling program is introduced. The program is developed in Visual
Basic based on Net Framework 3.5 environment by using CATIA COM Library, and it is used together with CATIA
system to model 3D wings with or without flaps. With this program users can easily construct wing models by
specifying geometry parameters which are usually design variables with the aid of easy-to-use GUI environment, and
specifying sectional airfoil data is done either by using analytic shape functions such as NACA series airfoils or by
providing input files with point data describing the airfoil shape. When all the input parameters are provided, users
can either work further with the model in the CATIA system which would be automatically started by the program
or save the resultant model in the format of users choice. Unstructured grid generation program is also briefly
described which can make grid generation task for a 3D wing easy and efficient one when used together with the
wing modeling program by choosing STL format as the model's output format.
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2.1 CATIA COM LibraryE 0|23t Xl=53
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A Al Visual Basic Editor7} X3 Applications ©]-83}
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Charton NT

(VBScript -,Panels in
ActiveX
q (on NT)
Visual Basic HTML-WSH
o Internet/lIS
4= |h.process™— (VBScript- W—d;E» I_.--
Out-Process i ord/Excel
JavaScript) (VBA) 5

Fig. 1 Communication Chart
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Wing Airfoil [Flap Airfil [ Wing | Wing(With Flap) | Export File|
FRoot Airfoil

Name : CLARK ¥ AIRFOIL.

] Show Grid Function

Tip Airfoil
Narme : CLARK ¥ AIRFOIL.

T

Show Grid [(Function | 0B ] [ File |

3 ¥t Flap [ Generats! H Cancel ]

Fig. 2 Wing Generator Basic Form

9 AIRFOIL GENERATOR - NACA 4 DIGIT ol ® &
NACA 4 Series [NACA 5 Series | NACA 16 Series | NACA 6 Series
Property
NACADDIZ | points (50 < PointDistibuion  Dence LE & TE +
Standard Par
Max. s Percentage of Chord 0
Max Camber Lc as Percentage of chord 0
Max airfoil thickr as percentage of chord 12
3
€l
[[] Modified Parameter Reset ‘ T
[ Show Point

Fig. 3 Airfoil Generator Basic Form
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CLARK Y AIRFOIL
61.0 61.0

0.0000000 0.0000000
0.0005000 0.0023390
0.0010000 0.0037271
0.0020000 0.0058025
0.0040000 0.0089238
0.9600000 0.0100232
0.9700000 0.0076268
0.9800000 0.0053335
0.9900000 0.0029690
1.0000000 0.0005993

0.0000000 0.0000000
0.0005000 -.0046700
0.0010000 -.0059418
0.0020000 -.0078113
0.0040000 -.0105126
0.9600000 -.0020683
0.9700000 -.0017011
0.9800000 -.0013339
0.9900000 -.0009666
1.0000000 -.0005993

FX 80-080

1.00000
0.99893
0.99572
0.99039
0.98296
0.97347
0.96194
0.94844
0.93301
091573
0.89668
0.87592

0.87592
0.89668
0.91573
093301
0.94344
0.96194
0.97347
0.98296
0.99039
0.99572
099293
1.00000

Fig. 4 Airfoil Data Types

0.00000
0.00111
0.00200
0.00326
0.00483
0.00664
0.00867
0.01089
0.01336
0.01606
0.01901
0.02218

0.00170
0.00215
0.00234
0.00228
0.00203
0.00163
0.00116
0.00067
0.00018
0.00024
0.00057
0.00000

{ Remove Blank

|

‘ Divided Coordinate Data (X, Y) ‘

‘ Reverse cocrdinate Data ->

Normalized coordinate Data

t Save the Coordinate Data to Array ‘

Fig. 5 Airfoil Data Processing Algorithm
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a Wing Generator == Eon x|
Wing Airfail | Flap Airfoil | #ing | Wing(With Flap)
Wing Geometry
Input Parameter Output Parameter
Cront 201] Aspect Ratio 5714288
C.tip 150 Taper ratio =
Wing area MAC 176, 190475
o/t Sween 2
anate Feature Property
Tuist angle
© Solid Surface
Span 1000

Fig. 6 Wing Geometry

a2 Wing Generator (== ==

Wing Airfail | Flap Airfail [ Wing | Wing(With Flap) |Expart File|

Flap Geometry

Half span

Show Reference Flap Geometry
Input Parameter | Input Paramster 2
C flap_root 50 Chordwise gap 2

C flap_tip 50 Spanwise gap 3
Flap Span Deflection angle 0

¥_flap_root 100
Feature Property
V-flap tin Eil
© Solid Surface
Chingelineflap &

Fig. 7 Flap Geometry
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Export File
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Fig. 8 Export File

Fig. 9 Flapped Wing

Table 1 Parameter values used in 3D wing modeling

Category Parameter Value
Wing & Flap Root Clack Y
airfoil Tip Clack Y

C root 200 mm

C_tip 150 mm

Wing Geometry | c/4 sweep angle 20 deg
Twist angle 0 deg
span 1000 mm

C flap root 50 mm

C flap tip 50 mm

Y flap root 100 mm

Y flap tip 300 mm

Flap Geometry C hingeline 6 mm
Chordwise gap 2 mm

Spanwise gap 3 mm

Deflection angle 10 deg
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Fig. 10 STL Data of the Flapped Wing
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Fig. 11 Unstructured Surface Grid of the Wing
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