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An Aerodynamic Design Method for Generating
Low Sonic-Boom Pressure Signatures

Yoshikazu Mino™, Takashi Avama™2, Toshiyuki wamiya ™
Tadaharu \Wranuki ™, Hirotoshi Kusota™

ABSTRACT

A study was conducted of an aerodynamic design for the sonic-boom reduction of su-
personic transport. Sonic-boom is one of the most important environmental problems for
supersonic transport and many methods for the reduction of sonic-boom intensity have
been published. These previous low sonic-boom design methods utilize the F-function
method which is based on a linear theory. In comparison a new low sonic-boom design
method is proposed in this study in order to deal with the nonlinear effects of the strong
shocks near the aircraft and the three-dimensional effects of the aircraft configuration
unable to be taken into accont in the F-function method. This new low sonic-boom design
method combines a three-dimensional Euler CFD code with a least-square optimization
technique. The aircraft fuselage geometry is modified by this method in order to minimize
the pressure differences between a pressure signature calculated by the CFD and a target
low sonic-boom pressure signature produced in the near-field below the aircraft. This
target near-field pressure signature is determined from the target low sonic-boom ground
signature by utilizing the waveform parameter method. We shall demonstrate here that the
sonic-boom intensity of the low sonic-boom aircraft configuration designed by the F-
function method is reduced by this new low sonic-boom design method.

Key words: Supersonic Transport, Sonic-Boom, Low sonic-boom Design, CFD Design,
Optimization
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