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Optimized design of waverider forebody derived from
asymmetric near-isentropic compression flow fields
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Abstract: A new kind of waverider forebody with near isentropic lower surface was optimized design. Axsystematic in-
viscous flow fields of a family of near isentropic surfaces was obtained by solving Euler equation and acted as base flow field,
then a family of waverider derived from this base flow field was generated and optimized for maximum L/D at the condition of
Ma =2 ~4 and attitude H =20km ~24km, detailed viscous effects were calculated and included within the optimization pro-
gress itself. Shape and aerodynamics of waverider forebody were obtained and CFD results for Mach 4 case was verified. Aero-
dynamics of Mach 3 waverider at off-design condition was also simulated by CFD. This kind of waverider with high pressure re-
covery could meet the air-breathing requirement of the vehicle with engine integrated design, but the L/D was smaller than
common waverider because of large wave drag. Pressure center was also at the aft of the waverider. Pressure wave did not fo-
cus at off-design condition. L/D was increased with Mach number.
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Fig.1 Inviscous pressure contour of the
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Fig.2 Generation of waverider

derived from cone flow filed
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Fig.3 Optimization history of Mach 4

waverider for maximum L/D
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Fig.4 Waverider forebody optimized design at Ma =4
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Fig.5 Surface pressure coefficient (p/p_) on the

symmetry plane for Mach 4 waverider forebody
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Fig. 6 Mesh of Mach 4 waverider forebody
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Fig.7 Pressure contours on the symmetry

plane of Mach 4 waverider
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Fig.8 Pressure contours of Mach 4

waverider at X =5L/6 cross-section plane
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Fig.10 Waverider forebody optimized design at Mg =3
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Table 2 Aerodynamic characteristics of

Mach 2 and 3 waverider forebody

Ma 2 3

c, 0.2043 0.2749
Cy 0.1079 0.1572
L/D 1.892 1.748
Cuz 0.1828 0.2468
Xep 0.8951 0. 8979
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Fig.11 Aerodynamic characteristics of Mach 3

waverider forebody at off-design conditions
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Fig.12 Off-design pressure contour at Ma =2 on the

symmetry plane of Mach 3 waverider forebody
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Fig.13 Off-design (Ma =2) and on-design (Ma =3)
pressure contour of waverider forebody at

X =0. 96L cross-section plane
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Fig. 14 Off-design pressure contour at Ma =4 on the

symmetry plane of Mach 3 waverider forebody
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Fig.15 Off-design (Ma =4) and on-design (Ma =3)
pressure contour of waverider forebody

at X =0. 96L cross-section plane
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Fig. 16 Pressure coefficient (p/p_) on the symmetry
plane for the Mach 3 waverider forebody

at off-design conditions
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