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An Analysis of Sound Pressure Distribution in a Reverberation

Room and Comparisons with Measurements
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ABSTRACT

A sound field in a reverberation room is analyzed by using numerical methods and the
SPL distributions are compared to the measurements. In numerical predictions, the BEM is
employed in the low frequency range, while sound ray tracing method is used for the
high frequency range. In the BEM analysis, the surfaces of the empty reverberation room
are assumed as rigid boundaries and the damping coefficients are estimated from the
measured absorption coefficient. The comparisons with measurements for 100Hz shows
good agreement. In the sound ray tracing analysis, the predicted energy decay are in
excellent agreements with theoretical results. It is shown that the energy absorption by air

damping plays an important role as frequency becomes higher.
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Figure 1. Reverberation Room
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Figure 2. Measurement points of SPL.
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Figure 4. Energy decay
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Figure 6a. BEM(Speaker Position A, f=100Hz)

Figure 6b. Meas.(Speaker Position A, f=100Hz)
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Figure 7b. Measurement(f=4000Hz, empty room)

Figure 8a. Sound Ray Method(f=4000Hz, with
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absorbing material).

Figure 8b. with

Meas. (f=4000Hz,

absorbing

material).
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