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Aerodynamic Optimization of Triple-Cone Interceptor Based on Decomposition-Based

Multi-objective Evolutionary Algorithm
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Abstract: To solve the problem of high heat flux density caused by the dramatic change of flight environment of
near space interceptors, a new multi-objective shape optimization design method is proposed, and the shape of a new
triple-cone near space interceptor is optimized. Firstly, a multi-disciplinary analysis model of aerodynamics,
trajectories and aerodynamics of the aircraft is established. The Gaussian-pseudo-spectral method is used to calculate
the intercepting trajectory. The aerodynamic model is established by the bridge function method, and the
aerodynamic heat flux density is estimated by the Fay-Riddle method. Then, based on flight range, total heat flow
and flight time, the decomposition-based multi-objective evolutionary algorithm (MOEA/D) and the pseudo-
spectral method are used to transform the problem into a set of single-objective optimization sub-problems, and the
Pareto frontier is obtained. Finally, this paper provides a new shape which is better than the benchmark and meets
the performance requirements. The results show that the optimization method is achievable, providing a new idea for
future aircraft design.
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Fig. 1 Aerodynamic profile of triple-cone interceptor
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Fig. 2 Aerodynamic profile of combination
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Fig. 3 Comparison of aerodynamic coefficients of

triple-cone interceptor
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Fig. 5 Results of intercept trajectory simulation
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Fig. 6 Results of aerodynamic shape optimization
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