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Abstract: The aerodynamic configuration design of wide-range hypersonic vehicle has become one of the research hotspots.
The new aerodynamic configuration of high-pressure capturing wing (HCW) can meet the requirements of high volume ra-
tio, high lift and high lift-to-drag ratio at the same time. The preliminary research of this configuration is mainly aimed at
the hypersonic state. Based on this background, this paper took the wide-range hypersonic vehicle as the main target and
developed a new bi-wing configuration according to the basic design principle of HCW. The research results show that the
lift coefficient of the vehicle can be increased by about 16.6% when the capturing wing is added in the subsonic range. Fur-
thermore, the capturing wing can suppress the jump of the aerodynamic focus of the vehicle in the transonic range, and the
vehicle is statically stable in the wide-speed range.

Keywords ; high-pressure capturing wing; wide-range aircraft; bi-wing configuration; aerodynamic performance; computa-

tional fluid dynamics
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Fig. 1 Design principle of the high-pressure capturing wing

(a) HCW

(b) HCW-Ref
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Fig. 2 Illustration of the bi-wing configuration and the

reference configuration of high-pressure capturing wing
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Table 1  Simulation conditions

case Ma H/km AoA/(°)
1 0.3 0
2 0.5 2
3 0.8 3
4 1.2 4 _515 O205 2150’
5 2 8
6 4 20
7 6 30
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(a) Symmetric plane

(b) Lower surface of HCW
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Fig. 4 Pressure contours under Ma=6 condition

(a) Lift coefficient

(b) Lift-to-drag ratio
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Fig. 5 Aerodynamic performance under Ma=6 condition
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Table 2 Lift coefficient under subsonic conditions

C,

Ma  configuration

AoA=5° AoA=10° AoA=15° AoA=20°

HCW 0.0526 0.2998 0.5758 0.8372
0.3 HCW-Ref 0.0558 0.2572 0.5035 0.7470
-5.8% 16.6% 14.4% 12.1%

HCW 0.054 5 0.307 38 0.589 82 0.855 32

0.5 HCW-Ref 0.057 14 0.263 82 0.517 16 0.769 18

-4.6% 16.5% 14.0% 11.2%

K6 Ma=0.5 THLETI oA = B K i rin 4t
Fig. 6 Pressure contour and vortex structures under

Ma=0.5 condition

(a) HCW

(b) HCW-Ref
Bl 7 A5 RE-H T R B0 LR

Fig. 7 Pitch moment-lift coefficient curves
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Fig. 8 Aerodynamic focus with Mach number
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(a) HCW
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Fig. 9 Pressure contours on the symmetric plane at
Ma=0.8 AoA=5° condition
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