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Parameter optimization of a liquid rocket propulsion

system for a target drone

LIU Changan, LI Hongjun, WU Shushan
(Xi’ an Aerospace Propultion Institute,Xi’ an 710100, China)

Abstract ; With the development of the aero — weapon with high speed and high maneuvering, the tar-
get drones which were used for weapon authentication and daily training must also have the ability of high
speed and high maneuvering. However, this requires the propulsion system should have not only big thrust
at high speed and high maneuvering, but also large thrust variable range, in order to meet the requiement
of wide flight envelope of the target drone. As now the domestic aeroengines are of low performance and
can’ t satisfy what a target drone needs, so liquid rocket engine is an alternative choice. Most flight vehi-
cles using rocket engines applied variable thruster combined with multi — thrusters to achieve large range
thrust changing, which result in more designing parameters and more designing dimensions, thus leads to
more design and analysis efforts. According to this question, design parameter analysis of a propulsion
system was carried out here according to propulsion system designing demands from a target drone, in
which the variables are optimized using the multi — objective particle swarm optimization method ( MOP-

SO), and the design objectives are seitled as the engine specific impulse and the thrust devia-
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tions. Through the optimization ,some optimal design parameters are reached , which can help designers un-

derstand their design project and make decisions better.
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Fig.3 The flight drag force envelope
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Tab.1 The thrust needs of typical flight conditions

H/km Ma T/N(1 g) T/N(6 g)
8 0.8 523 6 379
8 1.6 2912 4514
11 1 865 6 332
11 1.6 1 898 4 457
14 1.2 910 7136
14 1.6 1254 5373
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Tab.2 The partly optimized parameters of Mal. 6 flight conditions
Dy/m 5./5, /g B J1/N T AE% H/MPa
' 8 km 11 km 14 km 8 km 11 km 14 km
0.028 3 5.35 1 1977 1977 - 2.01 2.01 -
0.028 3 5.35 6 4 283 4 283 4911 4.15 4.15 4.78
0.014 4 5.76 1 836 - 1197 3.22 - 4.51
0.014 4 5.76 6 - - 534 - - 2.03
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