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Abstract

The ramjet design parameters can significantly affect the aircraft overall performance, so the optimal
overall scheme of ramjet aircraft could be obtained only these parameters are designed reasonably and
coordinated. In this paper a novel design method is proposed in order to clearly demonstrate the coupling
characteristics between the overall parameters of ramjet aircraft and the ramjet design parameters, mean-
while to give the feasible domain and the optimal solution of ramjet design parameters while the overall
parameters of ramjet aircraft have been given. Firstly, ramjet engine performance prediction model, air-
craft mass analysis model and trajectory model are established. Then the solution flow and algorithm of
the feasible domain and optimal solution of ramjet design parameters in all design dimensions are given.
Finally, the algorithm is verified by a typical example aiming to minimize the fuel consumption of cruise
flight section. The simulation results show that: 1) The proposed method can obtain the feasible domain
and optimal solution of ramjet design parameters while the overall parameter of aircraft has been given,
meanwhile this method can provide important theoretical and data support for the design and optimiza-
tion of the overall parameters of ramjet aircraft and ramjet design parameters, 2) The fuel consumption
which aircraft consume at different cruise altitude and different flight Mach number based on constant
Mach flight strategy has obvious nonlinear characteristics, so it is very difficult to obtain the optimal
overall scheme of ramjet aircraft if not adopt the coordination design method in all design dimension.
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