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Design method of waverider with controlled horizontal

projection of leading edge
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Abstract: A design method of waverider with controlled horizontal projection of leading edge is
proposed in combination with streamline tracing technique and blend function of osculating plane,
with which the waveriders with hyper elliptic horizontal projection of leading edge ( Waverider-F) and
with hyper elliptic leading edge to hyper elliptic trailing edge transition ( Waverider-FT) are de-

signed. Both of them are of high volume ratio and their corresponding axial projection of leading edges
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is approximate to cosine curve. The effectiveness of the design method was validated by numerical sim-

ulation. For design point, Waverider-F has good waverider characteristics and keeps the feature of ref-

erence flow field. The forepart of Waverider-FT is a complete waverider, but the flow field is transfig-

ured by both sides’ induced shock of rear part and exists high pressure region. Their waverider charac-

teristics are also good at relay point. Moreover, they are of high lift-drag ratio and pre-compression ef-

ficiency. Under inviscid condition, their life-drag ratios are 3. 46 and 2. 88 for design point. In com-

parison with Waverider-F, the lift force, drag force and exit compression ratio of Waverider-FT are

significantly increased, and the lift-drag ratio, pitching moment and exit total pressure recovery coef-

ficient are decreased. Under viscous condition, the lift-drag ratio at the design point decreases from

2.91 to 2. 41, its corresponding exit total pressure recovery coefficient reduces 5. 8%.

Keywords: waverider; projection shape; streamline tracing; blend function; osculating plane
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controlled Mach number distribution
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Tab.1 General performance parameters of waverider at design point

Model Condition C, Gy, C, L/D Cy T, P/ Po Ma,

Waverider — F 0.18 0. 052 0. 052 3.46 0. 040 0.776 7.2 4.09
Inviscid

Waverider — FT 0.21 0.073 0.073 2.88 0. 035 0.738 10.5 3.82

Waverider — F 0.16 0. 046 0. 055 2.91 0. 036 0.728 7.1 4.04
Viscous

Waverider — FT 0.20 0.071 0. 083 2.41 0. 030 0. 686 10.7 3.76
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Tab.2 General performance parameters of waverider at relay point under viscous condition

Model C, Co, C, L/D Cy . P/ Do Ma,
Waverider — F 0.18 0. 061 0. 067 2.69 0. 042 0. 926 3.5 3.05
Waverider — FT 0.21 0. 086 0. 094 2.23 0. 036 0.916 4.8 2.87
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