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Comparisons between CFD and panel methods
for a waverider with expansion area

Naoto Morita and Takeshi Tsuchiya

ABSTRACT

For the realization of the space plane, the high accuracy of aecrodynamic estimation and system analyses are needed. In our past
studies, we have obtained an optimal configuration of waverider-winged spaceplanes by using simultaneous trajectory and design
optimization. As a further research of the result, we conducted CFD analyses on the obtained spaceplane. Our studies compared results of
FaSTAR, which is developed by Japan Aerospace Exploration Agency, and panel methods. We used PANAIR which is panel method with
high accuracy and HYPER which is solver of modified newtonian as the panel methods. When we compared between the results of the
CFD and the panel methods, the CL and CD values are similar to the both results. However in almost all of the mach numbers, the panel
methods estimated smaller Cm values than the CFD code. This is because panel method cannot consider interference of shock wave
between body and wing. In addition, the effectiveness of V-tail was estimated in smaller value than CFD’s results. Then, we should pay
attention to the interference between wing and body when we consider problems using panel methods or establish more reliably
combinations of panel methods and CFDs to do more accurate aerodynamic analyses about the space planes’ optimization.
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(Mach, AoA, de) FaSTAR PANEL FaSTAR PANEL FaSTAR PANEL
(3.7,0,0) 0.054 0.045 0.078 0.090 -0.115 -0.056
(3.7,5,0) 0.088 0.090 0.302 0.383 -0.441 -0.239
(0.3,0,0) 0.043 0.018 0.075 0.144 -0.068 -0.094
(0.3,5,0) 0.071 0.044 0.432 0.464 -0.591 -0.297
(0.9,0,0) 0.060 0.032 0.137 0.116 -0.164 -0.067
(0.9,5,0) 0.108 0.062 0.575 0.479 -0.830 -0.298
(2,0,0) 0.086 0.091 0.114 0.170 -0.170 -0.108
(2,5,0) 0.133 0.173 0.440 0.740 -0.680 -0.471
(4,0,0) 0.050 0.042 0.075 0.084 -0.110 -0.052
(4,5,0) 0.083 0.084 0.290 0.358 -0.420 -0.223
(6,0,0) 0.038 0.030 0.061 0.060 -0.088 -0.037
(6,5,0) 0.065 0.061 0.237 0.260 -0.335 -0.158
(0.3,0,-8) 0.063 0.057 -0.044 -0.107 0.165 0.131
(6,0,-8) 0.040 0.032 0.038 0.031 -0.042 -0.010
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