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Study on Design Method of TSTO Booster Configuration
for Improving Aerodynamic Performance
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Configurations of TSTO (Two Stage to Orbit) spaceplane for the reduction of shock-wave interaction have been studied.
In previous studies, the Waverider configuration having triangle upper surface was applied for TSTO booster, showing
reduction of shock-wave interaction and increase of aerodynamic performance in wind tunnel test and CFD analysis. In
this study, to maximize three performance factors of TSTO booster, i.e., reduction of shock-wave interaction,
aerodynamic performance, and volumetric efficiency, the systematic design method incorporating the optimization
method is established and conducted. The optimized Waverider configuration shows aerodynamic performance and

volumetric efficiency higher than those of previous models.
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Fig.1 Design flowchart.
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Fig.2  von Karman Ogive configuration.
FHEH WD HHIEORITE Table. 1 17T
Table. 1 Flow conditions.
R REIR Pk von Karman Ogive
~ y/\iﬁ M 4
2JF po [kPa] 510
2 Ty [K] 300
TEERBIR E AR 450 400
£& L [mm]
HTHS © [deg] 16 11,12,13,14,15,16
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Table.2 Optimization conditions.

TIAY XL NSGA-II
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A 1000
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Fig.3  Optimization results about each flow field.
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Fig.4 Comparison of performance with previous and new models.
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Fig.5 Waverider D model.

Table.3 Parameters of Waverider D model.

HESRLRER ¢ 524X10°
BRE 0 [deg] 38.09
BRI IRA RO S OFFEEr, [mm) 34.73
Biikt L/D 536
PNERARENEE V2/3 /A 0.0937
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