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An Engineering Prediction Method for Aerodynamic Performance
of Waverider with Hypersonic Viscous Interaction

LI Wei-dong HAN Han-gqiao CHEN Wendong WANG Fa-min
( Institute of Mechanics Chinese Academy of Sciences Beijing 100190 China)

Abstract: As one of the important physical effects of hypersonic vehicles at high altitude and high Mach number states
hypersonic viscous interaction can have great influence on aerodynamic characteristics of these vehicles. Based on the
hypersonic viscous interaction theory and the reference temperature method a new hypersonic viscous interaction effect
considered engineering prediction method for aerodynamic characteristics of the hypersonic waverider is presented in this
paper to overcome shortcomings of some traditional method. At altitudes from 30 km to 70 km and Mach numbers from 15
to 20 through a comparison between the aerodynamic performances predicted by the proposed method the traditional
method the and CFD method the validation of the proposed method is verified.
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Table 1 The computational results for verification of the method
/km (L/D) (L/D) v (L/D) ¢ Errl Emn2 Err3
30 15 8.10 7.97 7.66 1.63% 5.74% 4.05%
30 20 8.47 8.30 7.84 1.98% 8.04% 5.87%
45 15 7.08 6.69 6.59 5.87% 7.44% 1.52%
45 20 7.43 6.92 6.67 7.31% 11.39% 3.75%
60 15 5.50 4.70 4.88 17.06% 12.70% 3.69%
60 20 5.82 4.79 4.78 21.65% 21.76% 0.21%
70 15 4.09 3.03 3.12 35.05% 31.09% 2.88%
70 20 4.36 3.01 3.18 44.60% 37.11% 5.35%
(L/D)yy— | )
(L/D) yy ——
(L/D) oy ——CFD
Errl Errl = | (L/D) v - (L/D) | /(L/D) v x 100% ;
En2 CFD En2 = | (L/D) o5 - (L/D) | /(L/D) ¢ x 100%;
Er3 CFD End = | (L/D) o - (L/D) v | /(L/D) ¢ x 100% o
1
CFD N °
30km 70km M = 15 N
M = 20 6% o
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