5514 % 55 4 1] 2% TR Vol. 14 No. 4
2023 4 8 H ADVANCES IN AERONAUTICAL SCIENCE AND ENGINEERING Aug. 2023

XEHS :1674-8190(2023)04-047-11

SEAE VTEEZENETAZRSIEFESHT

Rk, ERWL R AL KR TARE?, !
(LR ZS R K2 Wi zs 24 B, st 210016)
(2. b5 HLE TR WFE BT A EhWF5E =, dbae 100083)

O BN SR B B MBS NS [ TRATIR A T R T i S RAT A8 R G ISR LA A

Je 455 SRR AR LB )5 2% A8 T 5 8 6HZ AT R A A ME RS o ARAS AN [R] AR T HIL 3 1 e R 7R AT AR AR

R BT e i P AR A, 6F e R R TR AT AR A NI I 43 0 R A T A1 S8 L A 3 1 B AL A B FLAE R TR T A

T NI ASTE O T KSR o SRR AR S LI Oy S A% R R RAT AR T LT ek S AR
LT B LY B A TE_%L{EFHL’“ AT AT LAAE T T 00 T $E 5 w7 o K AT R A0 B R

SEBRIA ;M AT AR AR LI ;AR 4T DL AE S B

RESES: V211.41 ERARIRED: A

DOI: 10. 16615/]. cnki. 1674-8190. 2023. 04. 05

Variant wing scheme and aerodynamic characteristics analysis of
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Abstract: The variant aircraft can change its shape to adapt to different flight states and improve aerodynamic prop-
erties of aircraft. Aiming at a new hypersonic vehicle concept machine, the applicability of the wing variable sweep
design on this hypersonic aircraft is discussed, and the influence of the deformation design of directly extending the
trailing edge of the wing on the aerodynamics of the aircraft is studied. Firstly, the 3D model of the hypersonic vehi-
cle with different deformable wings is obtained. Then, based on the 4—¢ turbulence model, the numerical simulation
of the external flow field around the hypersonic vehicle is carried out respectively. Finally, the aerodynamic charac-
teristics of the hypersonic vehicle under different angles of attack and different wing deformation schemes are ana-
lyzed. The research results show that the variable-sweep wing scheme cannot achieve the goal of improving the lift—
to—drag ratio under the design conditions of the hypersonic vehicle, and the deformation design of directly extending
the wing can improve the aerodynamic characteristics of the hypersonic vehicle under the design conditions. The re-
search results can provide reference for the design of hypersonic variant aircraft, and have certain practical value.
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calculation of reentry capsule
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Table 3 Comparison of numerical calculation
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Fig. 6 Aerodynamic characteristics of the original aircraft
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Table 4 Aerodynamic values at Mach 6 and
8" angle of attack for the original aircraft
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Table 5 Aerodynamic numerical simulation of a variable
sweeping morphing aircraft at Mach 6 and 8° of attack
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aircraft before and after the extending under
Mach 6 and 8°
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