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Optimized Design and Experimental Study of
Waverider Configuration

XU Shae-hua, HOU Zhong-xi, CHEN Xiae- qing, XIA Zhixun
(College of A erospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Waverider is an important designing reference in the design of hypersonic high I/ D vehicle. I/ D, volumetric efficiency
and volumetric are factors to be considered n the designing process. A parameter design model of cone derived waverider was established
in thi paper and an improved multi-object Genetic Algorithm was chosen as the optimized algorithm. Lift to Drag ratio, volumetric and
volumetric efficiency were chosen as optimized objective functions in the multi-object optimization of the cone derived waverider. The
optimized model was designed and experiments of attack state’ s wind tunnel at KB-01 hypersonic gun wind tunnel were conducted. The
experiment results were compared with those of CFD. Tt shows that the model has good I/D performance and can maintain high T/ D at
cettain angle of attack s scope. The CFD results and experiment results are almos identical. The research result is helpful for the
hypersonic glide aircralt s aerodynamic design.
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Fig. 3 Different configration created by different parameters
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: Pow= 287.14Pa,

Too = 250- 4k, poo =
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Fig. 4 Pareto front of L/ D and volumetric ratio
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Fig.5 Variation of objected function with 8 changing
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Fig. 7 Pareto front of mukiobject optimization
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Fig. 10 Installation of experimental model n wind tunnel
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Coefficient varation of lift and
drag with attack angle

Tab.1 Comparable data of experiment and CFD

C Cy 1/ D
g 0. 09769 0. 03005 3. 2505
CFD 0. 09508 0. 02750 3. 4581
Z 0. 13306 0. 03420 3. 8907
CFD 0. 12589 0. 03315 3.7973
£ 0. 16338 0. 03517 4. 6461
CFD 0. 15864 0. 04013 3.9532
CFD
2.67%, 8.48%;
, CFD s 11 ; CFD R
3.5% ;
14. 1%,
CFD
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