"m Check for updates

Trans. Korean Soc. Noise Vib. Eng., 33(2) : 203~213, 2023 EE_”A*_%N%%E*EIE;—?-Q M 33 A M 2%, pp.203~213, 2023
| 15

https://doi.org/10.5050/KSNVE.2023.33.2.203

OOI’
N

785(Print), ISSN 2287-5476(Online)

o

AP g 42 0BT gFAEAdA
$87 Wasy 97}

Evaluation of Sound Environment in a Multi-purpose Music Practice Room

According to the Installation of a Reverberation Variable Device

4348334
Kwang-Min Jeong’, Yong-Hee Kim~ and Myung-Jun Kim'

(Received December 30, 2022 ; Revised January 31, 2023 ; Accepted February 15, 2023)

Key Words : Variable Sound(7}¥-5-3F), Reverberation Time(Z&A|Z}), Acoustic Characteristics(= F54),

Architectural Acoustics(71 5o 3F)

ABSTRACT

This study investigated the practical effects of the reverberation variable device on controlling re-
verberation time of the sound fields in a multi-purpose music practice room. The surface of the re-
verberation variable device can be changed to absorb or reflect the incident sounds by the integrated
electronic control system. The developed devices was installed on the surfaces of a music practice
room having a length and width of 13.5m and 3.5 m, respectively, for practical verification. The re-
verberation variable devices in a total of 96 units were employed in the room with a surface area of
78 m2. Especially, 50 units and 46 units of device were installed on the walls and the ceiling,
respectively. As a result, the maximum changed reverberation time by frequency bands was measured
as 0.15s at 125 Hz, 0.63 s at 250 Hz, 0.59 s at 500 Hz, 0.37 s at 1000 Hz, and 0.3 s at 2000 Hz. The
reflection mode with all the reverberation variable devices in closed state showed the highest rever-
beration time of 1.29s at 500 Hz. The sound absorption mode with all the reverberation variable de-
vices in opened state showed the lowest reverberation time of 0.7 s at 500 Hz. According to the par-
tial control, the reverberation time at 500 Hz was 0.89 s when half of the wall units were opened,
and 0.81 s when the half of the ceiling units were opened. Additionally, the design application of
the developed devices was examined in accordance with ISO 23591.
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(a) Absorption mode (b) Reflection mode

Fig.2 Controlling concept of the absorption varia-
ble surface according to sound absorption
and reflection modes
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Fig. 3 Details of the developed devices

Table 1 Sound absorption coefficients for absorption
and reflection modes

Vsl 1/1 Octave band center frequency
ode
125 Hz 250 Hz |500 Hz| 1 kHz | 2kHz | 4 kHz
Absorption| o 59 | (94 | 085 | 050 | 027 | 0.29
mode
Reflection | »» | 017 | 013 | 011 | 012 | 0.07
mode
Difference | 0.07 | 0.77 | 0.72 | 039 | 0.15 | 0.22
plate 0.8 T, & WA layercl:= MDF 15T, Al WA

layerol| = steel plate 0.6 TS 4839, 3 layer 7%
2 AAA ddTxE At AW Fed~H
FEAGOT 64K)E S3I8IIATE Fig. 29 o] S5
Z(A Mode)oll= B3 3789] #a o] dAete

= ZA8t1, YAFEE(R Mode)dlE 57+ MDF 15T
Eas I 7YY SAHAA v #F FH =

8
WA Azel 3]

A LEE 16 mm % °lF
AA T o] BYAEES A AT FHEE
o} HRAIR =X S5 AJARES] gAY FEES
Table 19 YERJATHO.
2.2 THEIIHER HE MX|
A 25 7k2 13.3 m, Y] 6.4m, 0|
3.5mE A 90 m*e] ffEo|x, HUd s

%
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Fig. 4 Model drawings of the music practice room
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Fig. 5 Installation photo of the developed reverberation
variable device
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Table 2 Finishing material and area

Division Finishing materials/area [m?]
Floor Terrazzo (Artificial Stone) 90
Reverberation variable device 37.3
Ceiling Gypsum board/Paint 44.7
Molding (MDF/film) 8.0
Gypsum board/Paint 90.4
Reverberation variable device 40.5
Wall Molding (MDF/film) 5.8
Steel Door 1.89
Glass 54

Table 3 Reverberation variable device application and

ratio
Part Surface5 area Applicatic2>n Application
[m?] area [m°] rate [%]
Ceiling 90 373 41
Wall 135 40.5 30
Total 225 77.8 35
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Table 4 Experimental configurations

Case 1 Case 2
Wall R mode 20.25 [m’] A mode
Ceiling R mode R mode
Absorption area - 20.25 m?
Application rate - 9%
Case 3 Case 4
Wall 20.25 [m*] A mode | 40.5 [m’] A mode
Ceiling 18.25 [m’] A mode | 37.3 [m?] A mode
Absorption area 38.5m’ 77.8 m?
Application rate 17 % 35%

[ Ceiling plan]

Fig. 7 Placement of reverberation variable devices
(A mode, R mode) in case 3
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1 |5 LA "= | i
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Fig. 16 Cgy in music practice room of case 1~4 and
maximum gap
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Fig. 19 Installation photo of the reverberation time
variable device and molding
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