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Parametric Geometry Modeling for Conceptual Design of High Supersonic
Unmanned Aerial Vehicles
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Abstract : A set of conceptual sketch for the near-space high supersonic (Ma=3.5) unmanned aerial vehi-
cle (UAV) is derived from the idea of integration of aerodynamic configuration and propulsion system.
An accurate and straight-forward parametric geometry modeling for the near-space high supersonic UAV
is essential to rapidly implement and evaluate the conceptual design. A geometry parameterization meth-
od for accurate description of the UAV configuration is proposed by use of shape function/class function
transformation, Lagrange interpolation polynomial and B-spline curve. Based on the geometry parame-
terization, a code written in visual basic (VB) language is developed through the creation of macros from
the CATIA application, which is used to implement the automatic generation of the 3-D geometry model
of UAV. Three configurations of the high supersonic UAVs, including double swept wing, single swept
wing and quasi-rhombus wing, are used to validate the method. The results show that accurate 3-D ge-
ometry models for all the UAV configurations can be rapidly and automatically created by the VB code.
Key words: unmanned aerial vehicle; near-space; supersonic speed; conceptual design; geometric param-

etrization
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Fig. 1 Three aerodynamic configurations
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Fig. 4 Platform of inlet design point
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Fig. 5 Parametric modeling of TBCC
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Fig. 10  Automated-generation flow chart of 3D geo-

metric modeling
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Tab.1 Main parameters of geometric modeling
28 WEHE HiEH WEY  BEEH
AR 1.05  0.785 0.785  0.5~2.0
Sy /m? 25.0 25.0 25.0 >0.0
ar /(") 76.0 76.0 76.0  73.4~80.0
a /(%) 60.0 76.0 76.0  55.0~80.0
as /() 76.0 76.0 55.0~80.0
by 0.6 0.6 0.6 0.0—1.0
b, 0.3 0.3 0.3 0.0~1.0
by 0.1 0.1 0.1 0.0~1.0
01/ —3.0  —3.0 —3.0 —30.0~30.0
0./ () —3.0 —3.0 —3.0 —30.0~30.0
65/ (%) —30.0 —30.0 —30.0 —30.0~30.0
o /() —2.0 —2.0 —2.0 —15.0~15.0
/() —4.0 —4.0 —4.0 —15.0~15.0
¢s /(D 0.0 0.0 0.0 —15.0~15.0
Ci/m 0.04 0. 04 0.04 0.01~0.05
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Tab.2 Parameters of supersonic inlet

SRR = i BUE T {E 3 [
8/ 10.0 5.0~15.0
8./ 18.0 10.0~25.0
71/ ) 18.0 10.0~20.0
7./ (%) 5.0 5.0~15.0
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Tab.3 Shape parameters of TBCC

SR = i B U 75
La/m 2.216 1.5~3.6
Le/m 0.250 0.15~1.0
Ls/m 0.529 0.4~1.0
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Tab. 4 Parameters of empennage platform

SR = 4 i HUE T {E 3 [
o /() 30. 0 0.0~90.0
Cy,/m 0.01 0.005~0. 015
H,/m 1.2 >0.0
Hy/m 0.4 0.0~H,
©/ (D) 60. 0 0.0~90.0
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Tab.5 Parameters of symmetric thin airfoil

SR AL 1 Hif BUE B 75
c 0.5 0.0~1.0
Cy 0.0 0.0~1.0
t 0. 035 0.01~0.12
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Fig. 11  Automated-generation 3D geometric model of

high supersonic UAV
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