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Diffuser design for both auditorium and stage acoustics in concert halls
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ABSTRACT

This study investigates the effect of geometrical shape of concert halls, with variation in the shape and

location of diffusers. The acoustical characteristics both in the audience area and on the stage 1:50 scale

models of shoebox and fan—-shaped halls. It was found that the front side walls affect sound diffusion. The 1:50

scale model based on the Boston Symphony Hall was used for monaural impulse response measurements for
calculation of RT, EDT, C80, G and ST1. In addition, calculating the numbers and amplitudes of reflection rays

were applied to quantify diffusion phenomena.
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Figure 1 Reflection rays from omni directional diffusers of
side walls; The audience and stage areas in a Shoebox (left)
and a fan shape (right) halls are affected by diffusers

Figure 2 Calculation of reflection numbers
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Figure 3 Effect of diffuser
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Table 1 Effect of diffusers on both stage and

A(No of early | A(No of late A(Early A(Late
Difference with | reflection) reflection) energy) energy)
no-diffuser case
0-80ms 80-200 ms 0-80 ms 80-200 ms
Shoe | Full | 37244 413111 +1.3dB | +5.0dB
-box
Hall | aif | 37265 415126 | +1.6dB | +4.9dB
Fan Full 7180 112123 -0.4 dB +3.9dB
Shape
hall | yaie | 71387 1125126 | +0.6dB | +3.3dB
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Table 2 Effect of stage diffusers on auditorium acoustics

. . A(Mo of early | A(No of late A(Early AfLate
Difference with | reflection) reflection) energy) energy)
no-diffuser case

0-80ms 80-200 ms 0-80 ms 80-200 ms
Stage 37274 41271
Shoe (c) (102%) (74%) +1.0dB +1.0dB
-box
Hall audience| 7884 1275128
(1-6) (8%) (1%) +0.2dB -0.3dB
Stage 7180 112-102

Fan | (@) (12%) (-9%) -0.348 -0.9d8
Shape

hall |Audience| 8884 134126

(1-6) (-5%) (-6%) -33d8 ~“1d8
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Figure 5 Profiles of diffusers
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Figure 6 Seat and audience model
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Figure 7 Absorption coefficients of model seat and audience
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Figure 4 Simple model (CAD modeling)

Figure 8 1:50 scale model of Boston Symphony Hall
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Figure 9 Source and measuring points
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