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Analysis of the parameter of repetitious air launch adjacent space
aircraft based on liquid rocket engine

LING Gurlong, ZHANG Jiarrwei

(School of Astronautics,

Beijing Umniversity of Aeronauties and Astronautics, Beijing 100191, China)

Abstract: . For a\environment propellant groups the simulation model, mass model and
orbit model of adjacent space aircraft were established. By setting combustion chamber pres-
sure, ample oxygen coefficient and nozzle exit pressure as variables, the performance of ad-
jacent space aircraft was analyzed. The results show that it will be better with higher com-
bustion chamber pressure under specific task for improving adjacent space aircraft perform-
ance. The best-ample oxygen coefficient can be achieved at 0. 99. If permitted, the nozzle
area expansion ratio deployed should be as big as possible, since it is limited by rocket outer

diameter and technology level, etc. The correlation study could provide a guidance for the

system project study of other similar adjacent space aircrafts.

Key words: liquid rocket engine; adjacent space aircraft; blue propellant;
combustion chamber pressure; ample oxygen coefficient;

nozzle exit pressure
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; X-34 14. 7 km. X-
Table 1 Nozle area expansion ratio at 34
ample oxygen coef ficient 3 ( :kg)
, Table 3 Propedlant load ( unit: kg)
km /MPa /
10 0.0265 18.761 18.598 18.202 km
11 0.0227 21. 181 20.982 20.527 10 2132.79 2117. 65 2155.48
12 0.0194 23.885 23.198 23.73 11 2126. 94 2112. 05 2149.85
13 0.01658 27.024 26.843 26.222 12 2122. 42 2106. 38 2144.24
14 0.01417 30.581 30.265 29.542 13 2117.91 2101. 93 2141.78
15 0.01211 34.612 34.243 33.4 14 2114. 71 2100. 9 2115.66
20 0.005529 64. 044 63.259 61.472 15 2113. 88 2099. 26 2137.25
25 0.002549 118.12 116.49 112.77 20 2128.81 2113. 96 2151.38
25 2219. 55 2203. 17 2235.37
3.4
( 4
) :
100km ,
s ¢ ; 0. 99
Table 2 _Motor working time (unit:s) )
/ 100 km
k
" : 15km
10 131. 917 132. 479 130.986 ) X-34
11 132524 133.08 131.574
12 1337078 132. 139 132.139 ’
13 133. 699 134. 282 132.859
14 134. 365 134. 425 134.425
15 135. 146 135. 688 135.097 [1] , . []].
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3 and applicable markets[ R]. The Aerospace Corporation
R t, 2002.
100km : o
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15 km . 15 km [4]
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