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Numerical Simulation by Super Computer of Transient Response for Room Acoustic Design
—Study on Solution Based on Kirchhoff’s Integral Equation——

Masayoshi Tsuboi Yutaro Omote

Abstract

For making an appealing acoustic design, computer simulation is turning out to be a very useful support tool
because it permits prompt forecasting of an acoustic field and visually observing sound propagation which is naturally
invisible to a human. However, image source method and ray tracing method widely used for designing auditoriums,
yield conspicuous errors when dealing with responses including multiple reflections among boundaries of a room,
especially in the low-frequency range. Therefore, this report proposes a method of calculating the transient response
inaroom. This method, besed on the numerical integration of Kirchhoff’s integral equation with a technique of tracing
the same phase elements (like a Fresnel zone) of the propagating wave-front, is discussed through multiple rigid-plane
reflections.
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