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Aerodynamic Design of Supersonic Biplane: Current Status and Future Direction

Masahito Yonezawa, Hiroshi Yamashita, Shigeru Obayashi, Kazuhiro Kusunose

ABSTRACT
Nowadays, the development of Supersonic Transport (SST) is attracting international attention again. However, in supersonic flights, we
face the problem of “sonic boom”, which is induced by a shock wave. To alleviate the problem of sonic boom, the idea of reducing shock
wave using Busemann biplane has been proposed. The interaction of shock waves between the two wings cancels out or reduces the shock
waves created by individual wings. This research discusses two issues about Busemann biplane. One is the unstarted condition during
acceleration. The other is the three-dimensional configuration of Busemann biplane. Unstarted condition happens due to the unsatisfied
condition with Kantrowitz Donaldson Criteria. Unstarted condition that holds in the criteria is confirmed by analyzing accelerate
phenomenon using Computational Fluid Dynamics (CFD) analysis. The other important issue is that the shock front should be planar to
cancel out the shock waves between two wings. The caret wing induces a planar shock front. Three caret wing configurations are analyzed

to examine how the planar shock front are created using CFD analysis.
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Figure 1 Busemann biplane
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Fig.4 Operational area of the intake diffuser

Fig.5 Schlieren photograph of ideal condition at M=1.7
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Fig.6 Structure grid of Busemann biplane
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Fig.7 Calculated C, distributions around Busemann biplane at
M=1.7 (Gray scale)
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Fig.9 Caleulated C,, distributions around Busemann biplane
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Fig.10 Calculated C,, distributions on the surface interacting
shock waves of the rectangular wing using Busemann biplane

(b) Near the wing tips
Fig .11 Calculated C, distributions on y-z cross section at
0.2chord length around the rectangular wing
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Fig.12 Calculated C; distributions along the span direction
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Fig.13 Schematic views of Caret wing configuration
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Fig.14 Side-views of the three different Caret wings

3. 3. MEFREEH

3 UOCAT T I B AR >/ /23— TAS-code
(Tohoku Aerodynamic Simulation code)# JI1V>C Euler 7435 %
17577, Fig 101Z7% L 7= Busemann #8023 L Tkl
v HE M=1.7 £ LC, BUE ¢e=0.05, FIEIHIEE v/e=0.505
Vo L is, Fig |5 ICEkbiks 14 5,

caret wing ([ LT Hilkil< » s M=1.7 & L, BE
1/c=0.05 & LTkt L7z, if, Z OREEAEd 2 R il
OO BT R=41.8" Thol,

This document is provided by JAXA.



BZSE R Y 32— 2 a il o B U 220065 104k

Fig. 15 Unstructure grid and shape of the rectangular wing
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Fig.18 C, distributions on y-z cross section
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