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Design of improving volumetric efficiency of hypersonic waverider
and rapid prediction of flow field
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(College of Energy and Power Engineering,

Nanjing University of ‘Aeronautics and Astronauticss Nanjing 210016, China)

Abstract; In order to develop an aerodynamic design and prediction method that com-
bines the high lift-to-drag ratio of waverider and the high volumetric efficiency of lifting vehi-
cle, research was carried out.in three aspects. Based on fusion design concept of lifting vehi-
cle and waverider, a hypersonic waverider design method with large volumetric efficiency and
high lift-drag ratio was proposed. Numerical simulation was carried out to obtain the influ-
ence of typical design parameters on the aerodynamic performance, such as the volumetric ef-
ficiency and lift-drag ratio.  Based on the proper orthogonal decomposition method and radial
basis function, a rapid prediction model of hypersonic waverider flow field and aerodynamic
performance was established and the rapid prediction of flow field was studied. The research
showed that compared with ordinary waverider, when the height was 5 and 10 mm, the vol-
ume increased by 8.00% and 15.00% ; the rapid prediction method based on the proper or-
thogonal decomposition method can accurately and quickly obtain the flow field of waverider

with different design parameters and the prediction error was not higher than 2. 00%.
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Table 1 Flow condition parameters of design point
H,/km Ma, po/Pa T,/K oo/ (kg/m?)
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Table 2 Performance parameters of standard waverider
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waverider (H=22. 5mm,n=4)
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Fig. 18 Pressure comparison of POD prediction and
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waverider (H=22.5mm,n=4)
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Fig. 19 Pressure comparison of ROM prediction and
CFD results along the span direction at different
stations of the upper surface of waverider

(H=22.5mm,n=4)
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Table 4 - Time of ROM prediction and CFD numerical
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