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the drag-reduction spike
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Fig.9 Total drag coefficients variation with Mach
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Analysis of Aerodynamic Characteristics Using Spikes of Sounding Rocket

Chang Yaoyu*, Liu Fan, Zhang Jiaqi
Onespace Technology Group Co.,Ltd., Beijing 100176, China

Abstract: In order to study the aerodynamic of sounding rocket with drag-reduction spike, the Navier—Stokes
equations are solved by finite volume method based on the k—w SST turbulent flow model. On this basis, the flow field
of the hypersonic projectile is simulated. The calculation results show that the spike can effectively reduce the drag of
sounding rocket. The study shows the maximum drag reduction of sub-sonic speed is 25%, and the maximum drag
reduction of hypersonic phase is 35%. The drag reduction effect decreases with the increase of the angle of attack,
and the drag reduction amount is 12% when the angle of attack is 12 degrees. The calculation results show there is a
positive correlation between drag ratio and Mach number. Specifically, the drag ratio increases by 18% in hypersonic
phase. At the same time, the engineering method is used to evaluate the aerothermal effect by the drag reduction
spike, and compared with the flight test results. The theoretical value of heat flow is equivalent to the measured value
of heat flow in the flight test, and the thermal circumstance prediction is comparatively accurate.
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