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Numerical Investigation of Sonic Boom Strength for Forward-Swept Wing
Based on Euler Equation and Augmented Burgers Equation

Yuki KISHI, Masahiro KANAZAKI, Yoshikazu MAKINO

ABSTRACT

The study involved investigating the aerodynamic performance of several wings with different leading edge angles to validate the usefulness
of a forward-swept wing in significantly reducing sonic boom at supersonic cruise. A total of 13 wing-body-engine nacelle configurations
for supersonic business jet model were defined with varying wing planforms; the associated aerodynamic drag was evaluated using the three-
dimensional compressive Euler equation, and the augmented Burgers equation was used to evaluate the acoustic level of the sonic boom. The
calculated results for supersonic cruise conditions indicated that the maximum acoustic level of the sonic boom of a forward-swept wing was
approximately 4.8 PLdB lower than that of the original backward-swept wing. Furthermore, a forward-swept wing reduced the aerodynamic
drag as effectively as a backward-swept wing in supersonic cruise. The sonic boom signature on the ground level indicated that forward-
sweeping of the wing led to multi-peaks signature on the bottom peak of the trailing sonic boom, and thus, the forward-swept wing could

reduce the intensity of trailing sonic boom.
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