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Abstract: High-pressure capturing wing (HCW) configuration is a novel aerodynamic design for hypersonic
vehicles with large volume, high lift, and high lift-to-drag ratio. Recently, comprehensive studies have shown that
HCW can effectively improve the lift force and the lift-to-drag ratio of vehicles in the continuous flow regime,
and alleviate the contradiction between high volume and high lift-to-drag ratio in aircraft design. In order to
explore the aerodynamic characteristics of HCW in different flow regimes (70~100 km), a geometry of wedge-
plate combination is taken as a simplified computational model, and the direct simulation Monte Carlo (DSMC)
method is employed to investigate the flow field and wall aerodynamic force/heat characteristics under typical
hypersonic conditions (Ma = 20). The simulation results show that as the flight altitude increases, the aircraft-
induced shock thickness increases, the shock edge gradually becomes fuzzy, and the pressure interference tends
to occur in the open channel between the body and HCW. The friction coefficient of HCW increases rapidly with

Yoks B #3:2020-08-24; 21T H#1:2020-10-14; 3RA HH#A:2020-10-28;  F4E 1 kA iE):2021-06-25
EEWA: FZK BRI (11772034); FpERLEBEEERTTHTR2 DT LT (ZDBS-LY- JSC005); i FEI R e fihg 1 56 53 L T (XDA17030100)
TEZ RN HMBC1995-), B, AEEH S22 80N, LA 504, #9007 1) : #6465 /)%, E-mail: buaatp@buaa.edu.cn
BRSO MR (1982-), B, WIFETK K T, 202, B 9077 - B AR @R 4R 3 )0 % E-mail: jun.zhang@buaa.edu.cn
SIFRAEE: FMG, 25 R, B R, &5 e LR SR M T A B RIS SBR[ 233l 0 2241, 2021, 39(3): 11-20.
TIAN P, LI G L, CUI K, et al. Aerodynamic characteristics of high-pressure capturing wing configuration in multi-regime [J]. Acta Aerodynamica
Sinica, 2021, 39(3):141120(in/Chinesg). doi»10.7638/kqilxxb-2020,0144



12 AN

539 4%

the increase of rarefaction, which becomes an important factor restricting the lift-to-drag ratio of HCW.

Furthermore, the effect of accommodation coefficient on the aerodynamic force/heat of the aircraft increases with

the rarefaction degree. Reducing the accommodation coefficient can significantly reduce the shear stress and heat

flux of HCW, which is an efficient way to reduce the drag and aerodynamic heating, thus can improve the

aerodynamic performance.

Keywords: high-pressure capturing wing; multi-regime; rarefied gas effect; DSMC; aerodynamic

performance
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Table 1 Freestream conditions at different flight altitudes
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