FALE 1M
2019 4 2 J

B B M E X FEFE R
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 41 No. 1
Feb. 2019

doi;10. 11887/j. cn. 201901007

http://journal. nudt. edu. cn

EEEERMARTHE VTRNTES BEEMANK

EF
(1. BBAHBEXF ERAFF

e SV S SN S 1S

%, #d ki 410073; 2. FEHERKFHEAFAR, 7T 100076)

B AT AR EOR M R, o HAT A 3 4L X RAT R R R E AT T 2 H
FRBAEHETE . S8 T i3 AR, g th TSRS IR RS i 8l et s o 1 = A i LS 3 7
PR 4R AT PR TSR R AT MOEA/D 22 FARIE MRS 4 , LAZRTE A5 1R RAT BUM D B A8 4 U
FROR SRR Al /N AT IR ARy FL AR e, 51T T 2 HARIEA T3, DAk R AL W], MOEA/D 1545 8 1
FAXS I 553 A 1Y) Pareto S (LA K M 4R3LANE 5 ICRTEAME AR L , AT el M BU R A 3] T 4R, [l

GERERIEE IS &S R A1) i

KRR AT AT A 5 v R PRI B AL s 2 HARTEAE

HEHHES V412, 4 XERFRERD: A

XERHE 1001 —2486(2019)01 - 041 —07

Trajectory multi-objective optimization for hypersonic

telescopic wing morphing aircraft

PENG Wuyu' , YANG Tao' , WANG Changyue® , FENG Zhiwei' , TU Jiangiu®
(1. College of Aeronautics and Astronautics, National University of Defense Technology, Changsha 410073, China;
2. China Academy of Launch Vehicle Technology, Beijing 100076, China)

Abstract; In order to explore the application of morphing technology in hypersonic aircraft, a hypersonic morphing aircraft based on telescopic

wing was proposed. Then the trajectory of glide phase was optimized through multi-objective optimization method. Firstly, the aerodynamic

characteristics of different telescopic morphing phases were offered, the 3 — degree of freedom dynamic model of free glide phase and the heat flux

model of the leading edge of the wing were built. In the MOP ( multi-objective optimization problem) , the two optimization objectives were the

range of trajectory, and the total heat of the leading edge of the wing. The optimization variables include the Mach numbers when the aircraft was

morphing, and the angle of attack of different phases. MOP was solved by using the MOEA/D ( multi-objective evolutionary algorithm based on

decomposition). Numerical simulation results show that the proposed method can obtain the Pareto Front. Also, compared with the non-morphing

aircraft, the aircraft can achieve a larger range and a smaller total heat of the leading edge of the wing.
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Fig. 1 Base aerodynamic configuration

h

K2 Raytheon 45725 Jr %

Fig.2 Raytheon’s telescopic wing morphing project
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Fig.3 The first stage of telescopic morphing wing

aerodynamic configuration
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Fig.4 The second stage of telescopic morphing wing

aerodynamic configuration
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Fig.5 Lift coefficient varying with attack angle
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Fig.6  Drag coefficient varying with attack angle
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Fig.7 Lift to drag ratio varying with attack angle
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