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A Design Method of Wave Rider and Analysis of
Design Parameter
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Abstract: Wave-rider is a typical high-speed vehicle configuration, which is higher than ordinary
vehicle in terms of the ratio of lift to drag (L/D) . Based on shock fitting method, a new design
method of wave rider is found., which introduces shock generating body (SGB) and gets the accu-
rate outer shock surface. The configuration of SGB is designed to define the outer shock surface.
The configuration parameters of SGB including the front/rear cone angles in overlook side, the ra-
tio of fore body length to rear body length, and the below angles of rear cone in overlook view are
studied at the effect on the aerodynamic characteristics of wave rider. The mechanism behind the
effect is analyzed, which guides the design of engineering wave rider.
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Fig. 1 X-51 configuration
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Fig. 4 Shock configurations at different cross sessions
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Fig. 6 Wave rider and shock flowfield
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Fig. 8 Side-view of shock generating body
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Fig. 9 Overlook view of shock generating body
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Fig. 10 Rear view of shock generating body
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Tab. 1 Angle spectrum of rear cone of overlook view
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Fig. 11 Configurations of wave riders
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Fig. 12 Lift coefficient vs. angle of attack
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Fig. 13 L/D vs. angle of attack
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Fig. 14 Pitching moment vs. angle of attack

M 15 ATRLE W, S v, /ANT v, B, ISR
e JE R B ik, ks Y v, HmE L
v KRB, RSN G #E 8 B R 4, TR
FEAZ I S AR S T . AR T R A

N I I B B

JEJIZ%C 005 0.1 015 02 025 03 035 04 045 05 055 0.6 065 0.7 0.75 0.8 0.85 0.9

(a) BUERE (v.<7:)

(b) BEFRB (vi=7,)

(c) BBRE (vi>72)

B 15 ARHENFEEERESKEKRE
Fig. 15 Shock field of SGB with different rear
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Fig. 16 Rear view of No. 2 wave rider
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Fig. 17 Wave riders configurations
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Fig. 18 Lift coefficient vs. angle of attack
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Fig. 19 L/D vs. angle of attack
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Fig. 20 Pitching moment vs. angle of attack
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Fig. 21 Shock field of No. 2-4 SGB
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Fig. 22 Wave riders configurations
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Fig. 25 Pitching moment vs. angle of attack
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Fig. 26  Shock field of No. 2 SGB
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Fig. 27 Shock field of No. 2-8 SGB
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