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Aerodynamic Design in Subsonic of Winged Vehicle with Aerodynamic Balance
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In the development next generation space transport, there are several kinds of requirements, such as the improvement
of the efficiency, the reduction of the operational cost and the reduction of the environmental impact. The winged
spaceship is one of candidates, due to its re-usability. To design the winged spaceship, it is very important to consider
the wide range, multi-point aerodynamics, from the ultra-sonic to the sub-sonic. Especially, it is required to improve
low-speed performance, because it will land in same way as the aircraft. In this paper, the computational fluid dynamics
(CFD) is applied to investigate the vehicle performance at the low-speed and consider the dependency of the trim
performance with changing the nose geometry of the vehicle. To carry out the parametric study for the nose shape of
the vehicle, NASA’s Open vehicle sketch pad (VSP) is applied. It can provide the model data with the extensible
markup language (XML) which is an open data. Through the parametric study, the aerodynamic knowledge regarding

the trim could be extracted.
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Fig.1 SNC Dream Chaser®®

r

.

<Airfoil_List> )
<Airfoil>
<Type>1</Type>
<Inverted_Flag>0</Inverted Flag>
<Camber>0.000000</Camber>
<Camber_Loc>0.535000</Camber_Loc>
<Thickness>0.072286</Thickness>
<Thickness_Loc>0.300000</Thickness_Loc>
<Radius_Le>0.005758</Radius_Le>
<Radius_Te>0.000000</Radius_Te>
<Six_Series>63</Six_Series>
<ldeal_CI>0.000000</Ideal_CI>
<Slat_Flag>0</Slat_Flag>
<Slat_Shear_Flag>0</Slat_Shear_Flag>
<Slat_Chord>0.452381</Slat_Chord>
<Slat_Angle>0.331596</Slat_Angle>
<Flap_Flag>0</Flap_Flag>
<Flap_Shear_Flag>0</Flap_Shear_Flag>
<Flap_Chord>0.343325</Flap_Chord>
<Flap_Angle>25.127535</Flap_Angle> )

Fig. 2 Wing data format of XML
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Fig.8 Outer boundary(Half sphere)

Fig.9 Calculation grid of around body
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Fig.15 Cpat AoA=15[°] (Nose position 70%)
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