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THE ANALYSIS OF AIRBREATHING PROPULSION
SYSTEM /VEHICLE INTEGRATION FOR
AEROSPACE PLANE |

Wang Zhanxue Tu Qiuye Chen Yuchun Tang Diyi

(Dept. of Aeroengines, Northwestern Polytechnical Univ. , Xi'an, 710072)

Abstract: The defination of frame propulsion interface of aerospace plane is introduced. The
methods of designing propulsion system and choosing geometry parameters are discribed. According to
the chosen parameters, the performance of a propulsion system is calculated. The algorithm of
determining net thrust of aerospace plane is given.
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Fig. 1 Definition of force accounting interfaces
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Fig. 2 Ascent trajectory showing critical parameters
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Table 1 Turbo engine parameters Table 2 Ramjet parameters

Design point Ma=1.2 H=10km Design point Ma=3.5 H=20km
Thrust ¢net) 247. 27kN Thrust 392. 4kN
Bypass ratio 0.15 Max. combustion chamber
] 2522K
Pressure ratio R an = Ay =12 exit temperature
Max. compressor exit temperature 1000K Combustion chamber
0. 29
Max. turbine inlet temperature 2000K inlet Mach number
Max. afterburmer exit temperature 2522K Combustion chamber R
1. 7m
Transition Mach number 3.5 inlet area
Geometrical capture area 2. 74m? Transition Mach number 6.5
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Fig. 3 Turbojet thrust
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Fig. 6 Propulsion force accounting
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