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Fig. 4 Mesh for numerical simulation of the first sub-stage with grid rudder
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Fig. 6 Mesh for numerical simulation of the first sub-stage with glider
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An Analysis of Aerodynamic Characteristics of Reusable Rocket’s First Sub-Stage
with Grid Rudder and Glider

DENG Sichao, WANG Xiaowei, XU Zhenliang, WU Shengbao, WANG Shuting

(Research and Development Department, China Academy of Launch Vehicle Technology, Beijing 100076, China)

Abstract: The aerodynamic characteristics of the reentry stage of the first sub-stage of two vertical take-off and landing

rockets based on grid rudder and glider are simulated and analyzed. The aerodynamic characteristics of the first sub-stage of two

configurations are obtained. The flow structure characteristics of the sub-stage are analyzed, and the variation of aerodynamic

characteristics with Ma number and angle of attack is studied. The results show that the axial and the normal force coefficient of the

sub-stage with grid rudder first increase and then decrease with the Ma number. The axial and normal force coefficient of the sub-

stage based on glider configuration decrease gradually with the increase of Ma number when Ma number is above 2 at small angle of

attack. By comparison, the static stability of the sub-stage with grid rudder configuration is better than the sub-stage with glide

configuration, ,which means that the sub-stage with grid rudder was more suitable for a mission requiring accurate control of the

landing point. Meanwhile, the lift-drag ratio of the sub-stage with glider configuration is higher than that of the grid rudder

configuration, indicating that the sub-stage with glider was more applicable for long distance gliding.

Keywords: grid rudder; glider; sub-stage; reusable rocket

Highlights:

e The aerodynamic characteristics of grid rudder and glider for reusable rocket first sub-stage are compared.

e The sub-stage with grid rudder is more suitable for a mission requiring accurate control of the landing point.

e The sub-stage with glider is more applicable for long distance gliding.
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