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Interior Acoustic Environment Design of
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Abstract ; In order to reduce the reverberation time of the ship-borne amusement park building and
meet the requirements of noise limit, the sound environment design scheme is formulated. Sound-
absorbing materials that are suitable for sightseeing space are chosen to provide tourists with a
good sightseeing experience. Taking the scene space of " Battle with Ginny" in the boat amusement
park as an example, the original design scheme of its interior space was analyzed. The
reverberation time and sound absorption in space were calculated by Eyring-Knudsen formula.
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After analyzing the acoustic characteristics and construction technology of materials, a sound
environment design scheme with three sound absorption materials is put forward, the effectiveness
of this scheme is verified by ODEON software simulation. The sound absorption of each frequency
in the space in the sound environment design scheme with inorganic fiber spraying material , metal
microperforated plate and thin plate resonant sound absorber can reach the design goal. The entile
reverberation time in the simulated space, sound field uniformity and reverberation time in the
simulated tour route all reach the design goal. After the sound environment design, the sound
environment of this space is obviously improved. Compared with the original design, the noise
reduction reaches 3 dB,and the reverberation time of each frequency reaches the standard control
range. Adopting a reasonable sound environment design scheme can improve the sound quality and
control the noise, so that the sound environment of tourist space can meet the normal use
requirements.

Key words ;: amusement park ; acoustics environment design ; reverberation time ; ODEON software
simulation
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Fig. 1 Schematic diagram of overall overview of design object
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Table 1 Sound absorption coefficient of interface material in original design scheme
UE 1
e TR A/ m?
125 Hz 250 Hz 500 Hz 1 000 Hz 2000 Hz 4 000 Hz
KA 1 800 0. 020 0. 030 0. 030 0. 030 0. 040 0. 070
s T 325 0. 140 0.24 0. 480 0. 480 0. 340 0. 430
BEIBWAR 200 0.110 0. 110 0.070 0. 060 0. 100 0. 050
K 200 0. 008 0. 008 0.013 0.015 0. 020 0.025
AR A 60 0. 300 0. 300 0. 300 0. 300 0. 300 0. 300
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Table 2 Reverberation time and sound absorption

quantity in the original scheme

WA/ Hz HEL TR EIA W75 fit/ m?
125 7.07 125. 61
250 5.11 173. 63
500 3.75 236. 44

1000 3.79 234.26

2 000 3.23 274. 53

4 000 1.96 452.92
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Table 3 Design value of reverberation time of each

frequency in cinema auditorium

Wi/ Hz R[] /s
125 1.3
250 1.2
500 1.1
1 000 1.1
2 000 1.0
4000 0.9
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Table 4 Design target value of reverberation time

and sound absorption

Wi/ Hz TR MR A/ s W% 7 E:/m?
125 2.0 483.52
250 1.2 854. 60
500 1.1 944. 94
1 000 1.1 944. 94
2 000 1.0 788. 32
4 000 0.9 552. 15
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Table 5 Sound absorption coefficient of inorganic

fiber sprayed materials

A%/ Hz UEEY i
125 0.17
250 0. 60
500 0.95

1 000 0.95
2 000 0.97
4 000 0. 81
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Fig.2 Comparison of sound absorption before and

after using spraying inorganic fiber materials
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Table 6 Sound absorption coefficient of aluminum

microperforated panel

i/ Hz UES
125 0.37
250 0.85
500 0.87
1 000 0.20
2 000 0. 15
4 000 0.15
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Fig. 3 Pairs of sound absorption at each frequency
before and after using replacing micro-perforated

aluminum plate
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Table 7 Sound absorption coefficient of plate

resonance absorber

A%/ Hz UEES i
125 0. 60
250 0.22
500 0.09

1 000 0.03

2 000 0.04

4 000 0.08
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Fig.4 Comparison of sound absorption before and
after using adding silicon-calcium plate resonance

absorber
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Fig. 6 Schematic diagram of design scheme location
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Table 8 Simulation value of reverberation time in the

original design

A%/ He THE/s BUE/s IRE(HESs
125 7.07 6. 84 0.23
250 5.11 4.78 0.33
500 3.75 3.38 0.37

1 000 3.79 3.29 0.50
2 000 3.23 3.12 0.11
4 000 1.96 1.88 0.08
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Table 9 Simulation value of reverberation time

after design
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Fig.8 Sound pressure level distribution of tour route
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Fig. 9 The simulated reverberation time of different frequency band in each measurement location
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