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Fig.1 Waverider based vehicle
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Fig.2 The experimental model in wind tunnel
1
Table 1 The parameters for experiment of wind tunnel
(Pa) (Pa) (Pa) (K) Re( 1/m)
0.8 116807. 0 76857. 2 34173. 1 296.0 16. 04+ E6
1.53 156729. 9 40871. 8 66973. 8 298.0 23. 46+ E6
2.01 195778.7 24635. 1 69669. 8 301.0 24. 46+ E6
2.51 277681. 4 16001. 2 70566. 6 302.0 27.59+ E6
3.01 376239. 5 10000. 2 6392. 8 301.0 29.01+ E6
3.5 539885. 5 65H. 6 58175. 6 302.0 31.87+ E6
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Fig. 3 Curves of liftto drag ratio vs. attack angle
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Fig. 11 Pictures of streamlines at X = 0. 8L position
and pressure contours at X = 0.3L position for M = 1.5

and § attack angle
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Fig. 12 Pressure contours for different M ach numbers
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Research on Aerodynamic Characteristics of Waverider- Based
Vehicles Flying at Low-Mach States

LI Wer dong, DING Har he, WANG Fa min
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Aerodynamic characteristics of waveriders flying at low M ach states is one of common concerned problems for hy-
pesonic vehicle designers. By taking a cone derived waverider as the research object, designed for flight Mach of 3 and height of
15 km above sea level and optimized for maximum lift to drag ratio and to meet the requirements for payload volume, aerothermal
protection and fly conirol and locally modified for engineering, the transonic and supemsonic aerodynamics of waveriders are dis
cussed in combination with computational fluid dynamics and wind tunnel experimental techniques in this paper. Research results
indicate that aerodynamic characteristics of waveriders based vehicles flying at this speed range strongly depend on aewdynamic
states of the leading edge region of vehicles.

Key words: Waverider; Lift to drag ratio; Aewdynamic characteristics



