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ACOUSTICAL QUALITY OF HALLS—THE COMPARISON OF SIMULATION
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Abstract The acoustical quality of an ordinary hall, namely the reverberation time
and the spatial non-uniformity of sound pressure level in audience area, was simulated on
a microcomputer. Comparison between calculaticn, measurement and simulation of rever-
beration time shows ‘that the reverberation time from simulation is eloser to that from me-
asurcment, if the absorption of the audience is properly chosen, in the frequency range from
125 to 4000 Hz, the average deviation is less than 10%. For the spatial non-uniformity of
sound pressure level, there is a good correspondency between the simulation and the mea-
surement, In addition, some detalils in simulation were discussed.
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Longitudipal section of Zhongguancun Auditorium
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Comparison between calculation, measurement and simulation of reverberation tie
me of Zhongguancun Auditorium

23153+ B{H calculated in unoccupied,
2535 MR {8, measured in unoccupied,
i1 (8096)iF EL{E calculared in 809% occupied,
HW1H(809) MR {E measured in 809 occupied,
17 (809%)#i{LI{& simulated in 809% occupied
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Spatial non-uniformity of L, in audience area

%@*ﬁ'ﬁ‘%‘ 125 250 500 1000 2000 4000
BFRE | 430 | +2.6 +2.4 +2.5 +2.0 +3.5
R (dB) -3.7 2.2 ~1.6 ~1.5 ~1.1 -1.2
B ERE 1.7 +1.9 | +1.5 +1.5 +1.7 +2.0
R (dB) —4.3 —3.8 l —1.7 —1.4 —1.6 —3.0
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Longitudinal section
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Plan section
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Model hall consisting of 13 planes
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Direction numbers and normal lengths of the planes of the model hall
1 A,‘. Bi ci Di
1 0.08893 0 0.99604 3.33495
2 0.39491 0 0.91872 11.20837
3 0 0 1 14.8
4 —0.35522 0 —0.93478 —23.60329
5 0.05224 0 —0.99863 —5.18885
6 0.22723 0 —0.97384 —3.22665
7 1 0 0 0
8 1 0 ] 3.9
9 1 0 0 37.5
10 0 1 0 ]
11 0 1 0 25.2
12 —0.56231 0.82693 0 —16.86931
13 —0.56231 —0.82693 0 —37.70785
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Absorption of a single person
$ig(Hz) .
Frequency 125 250 500 1000 2000 4000
A 0.10 0.20 0.25 0.27 0.30 0.30

Absorption(m?) ' ' . ' . .
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Reverberation curves at 500Hz for 4 positions of sound source
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