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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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Fig. 2 Wing Generator Basic Form

Fig. 3 Airfoil Generator Basic Form
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Fig. 4 Airfoil Data Types

Fig. 5 Airfoil Data Processing Algorithm
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Fig. 6 Wing Geometry

Fig. 7 Flap Geometry
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Table 1 .

Category Parameter Value
Wing & Flap 

airfoil
Root Clack Y
Tip Clack Y

Wing Geometry

C_root 200 mm
C_tip 150 mm

c/4 sweep angle 20 deg
Twist angle 0 deg

span 1000 mm

Flap Geometry

C_flap_root 50 mm
C_flap_tip 50 mm

Y_flap_root 100 mm
Y_flap_tip 300 mm

C_hingeline 6 mm
Chordwise gap 2 mm
Spanwise gap 3 mm

Deflection angle 10 deg

Table 1 Parameter values used in 3D wing modeling
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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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