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Research on the Booster Arrangement of Non-Complete-
Symmetric Launch Vehicle

DENG Xinyu, ZHANG Jinze, ZENG Yaoxiang, CHEN Yu

(Beijing Institute of Astronautical Systems Engineering, Beijing 10076, China)

Abstract: Booster is the most effective method of increasing the payload capacity of launch vehi-
cle. In this paper, we studied broadwise/endwise overall arrangement of a launch vehicle with two
boosters. Results indicate that endwise overall arrangement is helpful to increase attitude control
capacity, and broadwise overall arrangement is propitious to reduce flight loads.
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Fig. 2 Two types of booster arrangement
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Fig. 3 Booster arrangement of Falcon H
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Tab.1 Normal force coefficient derivative Cy,

Ma 1 ) A )y 15 1 Jmy
0. 40 2. 54 0.77
0. 80 2.54 0.77
1. 00 2.62 0.78
1.50 2.71 0. 82
2.00 2.91 0. 90
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Tab. 2 Pressure center position

Ma BT A R/ m YL A s /m
0. 40 51. 4 41.2
0. 80 51.5 41.1
1. 00 51.9 40. 1
1. 50 50. 8 39.1
2.00 53.5 39.6
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Fig. 6 Moment of inertial
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Tab.3 Moment of inertial

M AR/ (kg + m?)

4.88X10°

Wi fiJsy/ (kg + m?)

5.16 X108
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Fig. 8 b, of launch vehicle with endwise arrangement
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Fig. 9 Bending moment
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Fig. 10 Surface pressure of first stage with

endwise arrangement
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Fig. 11 Surface pressure of booster nose with

broadwise arrangement
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Fig. 12 Surface pressure of booster nose with

endwise arrangement
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Fig. 13 Booster arrangement of before and after rolling
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