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Abstract; The influence law of coupling space on the sound quality of multifunctional halls by
utilizing distributed coupling space design is explored in order to improve the indoor acoustic
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environment of multifunctional halls. The multifunctional hall of Northeastern University taken as
an example, the basic data of the hall are first researched and analyzed. Then the distributed
coupling space model is established by Odeon software,and the feasibility is verified by comparing
simulation values with the measured data, and the influence of the material, construction and
coupling surface area of the coupling space on the acoustic energy attenuation degree and
reverberation time is analyzed. Finally, two simulated working conditions are set to optimize the
transformation scheme. The main space sound environment optimized ,the main space reverberation
time is reduced by about 30% ,and the speech intelligibility index is improved to a good level. And
it is concluded that on the basis of guaranteeing the architectural design style, the distributed
coupling space can regulate sound environment of the main space, and the sound quality of the
main space can be improved with good effect, which provides a theoretical method and
technological support for the design of the multipurpose hall sound environment.

Key words : distributed coupling space ; multipurpose hall; hall sound design; reverberation time;
speech transmission index
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Table 1 Recommended range of acoustic parameters

for multipurpose halls
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Table 2 Weighted sum test value of background

noise at each measurement point dB
P T RS e L)
P1 33.6 P5 33.4
P2 32.9 P6 34.1
P3 33.1 P7 33.3
P4 32.6 P8 34.2
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Table 3 Sound field inhomogeneity at octave
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center frequency dB
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Table 4 Initial absorption coefficient for each structure
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PEFEET ()5 3mm) 0.35 0.25 0.18 0.12 0. 07 0. 04
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Table S Acoustic absorption coefficient of each surface material in the multipurpose hall
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Table 6 Optimized design solutions
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