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Integrated optimization of unchoked solid ramjet based on QPSO
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Abstract: In order to fully optimize the performance of unchoked solid ramjet, the mathematical
model of integrated optimization design of interior and exterior ballistics was established. Firstly, a new
frame for performance prediction of unchoked solid ramjet was constructed. On this basis, quantum
particle swarm optimization (QPSO) with the total range of cruise and unpowered descent stages taken as
optimization targets was adopted to optimize the nozzle throat diameter, inlet area and inlet throat area, as
well as the flight angle of attack of the ramjet under premise of satisfying the thrust constraint. The
simulation results showed that the ballistic range optimized by QPSO method was 18.65% higher than that
of the scheme merely optimizing the flight angle of attack, so the superiority of the integrated optimization

was proved, providing a theoretical basis for the design of unchoked solid ramjet.
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Fig. 1 Section diagram of unchoked solid ramjet
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Fig. 2 Flow chart for calculating outlet parameters of supplementary combustion chamber
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scheme 3 and 4
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