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Effect of Initial State of Air-launch on Payload of Launch Vehicle

CAI Hengyu, LIN Lihui, LIU Shiyang, YE Zhengyin

(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: At present, the research on air launch technology at home and abroad focuses on the numerical simula-
tion and aerodynamic characteristics in the process of rocket separation, while the research on the impact of air
launch on the payload of launch vehicle is rarely involved. The influence of the initial state of air-launch on the
payload of the launch vehicle is studied. By simplifying the model of the flight orbit, the mathematical model of
the rocket flight is first established and then the influence of the launch height and the launch velocity on the
payload of the rocket after entering the orbit is quantitatively analyzed. The results show that increasing the
launch height can effectively increase the payload, but if the launch height is increased beyond 10 km, the in-
crease in payload is not as significant as before. Increasing the launch velocity can significantly increase the pay-
load, and the launch velocity is more significant for the payload increase. Therefore, considering the economics
of air-launch, it is more appropriate to set an initial launch height of 10 km and to increase the initial launch
speed as much as possible.
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Fig.1 Motion trajectory of rocket
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Table 1 Main parameters of rocket
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Table 2 Rocket engine parameters(1 atm)
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Table 3 First stage parameters of rocket

E T o H

#EF3 (1 atm) /kN 1199. 190
REAPLLM/(m o s™ D 2 942
#3985 5T &/ kg 76 000
KB HLAEHE R b/ (kg » s™1) 409.7
S5 K T (D / ke 8270

£1 KETEBH

Table 4 Second stage parameters of rocket
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Fig. 4 The height and quality of the rocket

changed with time before entering the orbit
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Table 5 Ratio of the speed, mass and propellant

consumption of the rocket at different heights

during the ascending segment
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