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Research on Optimization Design Method of Waverider Forebody/Bump Profile of
Aircraft

Abstract

Abstract: The waverider forebody and Bump profile of aircraft are two classic cases reflecting the
waverider idea in aircraft component design. They can effectively improve the overall aerodynamic
performance of aircraft and have become the core technology of aircraft overall design. In order to seek
the optimal design of the waverider forebody and Bump profile to improve the efficiency of aircraft design,
an optimization design method for the waverider forebody and Bump profile is proposed in this paper. The
initial waverider forebody and Bump profile are generated by the osculating cone theory and conical flow
field, and the aerodynamic performance is quickly estimated by the panel method. The surrogate model
established by the back-propagation (BP) neural network and genetic algorithm NSGAII are used to
optimize the waverider forebody and Bump profile quickly. The data mining method is used to analyze the
flow mechanism of the waverider forebody and Bump profile. The lift-to-drag ratio and volume of the
optimized waverider forebody are increased by 25.6% and 41.4%, respectively. The drag coefficient of the
Bump profile is decreased by 10.9%, and the lateral pressure gradient is increased by 12.1%. The results
show that the proposed optimization method can be applied to the design optimization of the waverider
forebody and Bump aerodynamic profile, which has guiding significance for the optimization of the overall
aerodynamic performance of the aircraft and has great potential in engineering applications.
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Abstract: The waverider forebody and Bump profile of aircraft are two classic cases reflecting the
waverider idea in aircraft component design. They can effectively improve the overall aerodynamic
performance of aircraft and have become the core technology of aircraft overall design. In order to seek
the optimal design of the waverider forebody and Bump profile to improve the efficiency of aircraft
design, an optimization design method for the waverider forebody and Bump profile is proposed in this
paper. The initial waverider forebody and Bump profile are generated by the osculating cone theory and
conical flow field, and the aerodynamic performance is quickly estimated by the panel method. The
surrogate model established by the back-propagation (BP) neural network and genetic algorithm NSGA-
11 are used to optimize the waverider forebody and Bump profile quickly. The data mining method is used
to analyze the flow mechanism of the waverider forebody and Bump profile. The lift-to-drag ratio and
volume of the optimized waverider forebody are increased by 25.6% and 41.4%, respectively. The drag

WeRE HIH: 2023-02-20 &l HH#H: 2023-05-10

FETH . W BAREL 54 (2022NSFSC0894); I )1148 AR FH# £ 4:(2022NSFSC0446); 1912 35 H (2019-JCIQ-DA-001-057)
HAEF: IR1995-), 55, WA, BT IARNEE T E S8 T2 . E-mail: charlincc@tom.com

BIWEE: Fr0k(1983-), 5, BIZER, Wit ©F5077 moANUAHER  —/&4L. E-mail: giaowy@swust.edu.cn

Published by Journal of System Simulation, 2024



Journal of System Simulation, Vol. 36 [2024], Iss. 3, Art. 13

2536 455 3 1
2024 %3 H

EREAR, & "RAT SRIBAT 1A /Bump B AL BT I7 280 7E

Vol. 36 No. 3
Mar. 2024

coefficient of the Bump profile is decreased by 10.9%, and the lateral pressure gradient is increased by

12.1%. The results show that the proposed optimization method can be applied to the design optimization

of the waverider forebody and Bump aerodynamic profile, which has guiding significance for the

optimization of the overall aerodynamic performance of the aircraft and has great potential in engineering

applications.
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