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Prediction and reduction of sonic boom for Space Shuttle and spaceplane

by
Naoya Murakami, Hirotoshi Kubota
Teikyo University

ABSTRACT

In 2010, the Space Shuttle is supposed to retire because of its aging and high maintenance cost. As a future space transportation system, a
reusable space plane is expected. If a space plane is realized in the future, it will fly at hyper- or supersonic speed overland. Therefore,
sonic boom will become a big issue for space plane. At first in this study, sonic boom intensity of the Space Shuttle is predicted with
waveform parameter method from the wind tunnel test data conducted by NASA. The results suggest that considering the way to reduce
sonic boom is also important for future space transportation system. Therefore, reduction of sonic boom intensity of a space plane which
flies at hypersonic speed is attempted with Seebass-George-Darden-Rallabhandi method. As a result, the optimized far-field pressure
signatures for the space plane might be acceptable for people of 65% population. Since, the fuselage that has large bluntness is generally
known to be effective for the sonic boom reduction, the effects of changing bluntness for the far field pressure signatures are investigated.
The results show two promising low sonic boom signatures. One is a signature whose peak pressure value becomes smaller without
changing its typical low boom waveform shape. The other is a signature that has N-shape like waveform while keeping a small initial
pressure peak. In addition, it is shown that a small change in the near field pressure signatures causes big change in the far field pressure
signature, because non-linear effects are large in the hypersonic speed. For future works, to demonstrate these results is necessary by CFD
or wind tunnel tests.
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