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Figure 1 Diagram of the high pressure zone capture wing (HCW).
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Figure 2 (Color online) Pressure difference between the lower and
the upper surface of the HCW with different compression angles (a)
and Mach numbers (b).
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Figure 3 Three-dimensional shape for case 1.
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Figure 4 Pressure contour in the symmetrical plane for case 1.
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Figure 5 Three-dimensional shape for case 2.
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656

B7 B3R =4HNIRE
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Figure 8 Pressure contour in the symmetrical plane for case 3.
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Figure 9 Three-dimensional shape for case 4.
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Figure 10 Pressure contour in the symmetrical plane for case 4.
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Figure 11 Pressure contours of the upper surface of airframes and the lower surface of HCWs. (a)—(d): case 1-4.
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Figure 12 Pressure contours comparison of lower surfaces between
invisid and turbulent computational conditions for the HCW (case 1).
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Table 1 Aerodynamic performance comparison between invisid and turbulent computational conditions for the HCW configuration case 1

Invisid Turbulent
D (N) L(N) L/D D (N) L (N) L/D
HCW 280.6 4230.7 15.08 493.6 4589.3 9.30
Body 1584.7 0.0 0.0 1949.7 0.0 0.0
Base 471.8 0.0 0.0 442.6 0.0 0.0
All 2337.0 42335 1.81 2886.0 4593.0 1.59
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Figure 13 The variation of Ma with compression angle (a) and Ma., (b).
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Conceptual studies of the high pressure zone capture wing
configuration for high speed air vehicles

CUI Kai*, LI GuangLi, HU ShouChao & QU ZhiPeng

State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences,
Beijing 100190, China

To aim at design requirements of large capacity, high lift, low drag, and high lift-to-drag ratio for high speed air
vehicles, a new aerodynamic configuration concept, named high pressure zone capture wing (HCW) configuration is
firstly proposed in this paper. By comparison with traditional lift body or waverider configurations, the new feature of
the HCW configuration is to introduce a surface wing, which is upon the airframe of the vehicle and paralleled with
the free stream. In high speed cruising conditions, the HCW can capture the high pressure zone compressed by the
upper surface of the vehicle. Thus the lift of the vehicle can get a considerable compensation due to the large pressure
difference between the upper and the lower surface of the HCW. The lift-to drag ratio can also obtain a large
improvement as a result. Besides, the increase of the volume and the weight of the vehicle will lead to higher lift of
the HCW. Therefore, a self-compensation effect between the lift and the weight of the vehicle is achieved. Totally
four conceptual configurations with different airframes and HCWs are designed as well as their aerodynamic
performance were evaluated by computational fluid dynamics as examples. The results clearly demonstrate the high
aerodynamic performance of the HCW configuration. In almost all cases, the lift of the HCW configuration increases
by more than 30 percent compared with the configuration without the HCW while the lift-to-drag ratio increases by
20 percent above.

high-speed air vehicles, aerodynamic configuration, high pressure zone capture wing, lift compensation,
lift-to-drag ratio
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