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ABSTRACT: The basic unit of school is a classroom and the aural environment of the classrooms is essential
factor for education purposes. Therefore, many efforts have been undertaken for enhancing the acoustical
performance of the classrooms in many countries. As a result, acoustic criteria including reverberation time and
background noise level have been established in US and UK for school classrooms depending on the usage and
size of the rooms. However, in Korea, there has been little researches concerning the room acoustical investigations
of the classrooms. The present study investigates the current situation of the aural environment of the 15 classrooms
in Korea including elementary, middle and high schools. The acoustic criteria measured include RT, Dso, STI, SNR
and background noise level. As the results, it was found that the background noise levels of the schools adjacent
to roads exceed the US and UK standard of 35 dB(A). Also, most schools have so low SNR that they may be
interfered by noise, which may affect speech transmission. It was also revealed that some schools have longer RT
than the US standard of 0.6 s, but they all have high speech intelligibility.

Keywords: Classroom, Room acoustic criteria, Background noise level, Signal to noise ratio, RT, STI, Dso
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Table 1. Construction type of school and architectural dimensions of the classroom considred in the present work.

Architectural dimension of the classroom
Classification Construction | Construction Di.stn'cti Length | Width [Height] Floor | Volume | Ratio Grade of
type year classification classroom
L | W@ aea®| V) [LwW
E-S it:;irg 1981 General area | 7.0 m | 8.8 m [2.9 m| 61.6 m’ | 178.6 m’ | 1:1.26 | Grade 2, 6
Blementary | E-C | Competition | 1972 | Roadside area | 7.9 m | 8.0 m |2.6 m| 63.2 m’ | 1643 m’|1:1.01| Grade 6
School |E-BI|  BTL 2007 General area | 7.4 m |84 m (2.6 m| 62.2 m’ | 161.6 m’ |1:1.14|Grade 2, 6
EB2| BIL 2008 | Roadside area | 7.7 m | 82 m (2.6 m| 63.1 m’ | 164.2 m’ |1:1.06|Grade 1, 6
Average 75 m |84 m |27 m| 62.5 m®> |167.2 m’ | 1:1.12 -
M-S irt?“iarfg 1986 General area | 7.2 m | 8.6 m [2.8 m| 61.9 m” | 173.4 m’|1:1.19| Grade 3
Middle |M-Cl Competition 1993 Roadside area | 7.3 m | 8.9 m 2.8 m| 65.0 m’ | 181.9 m’ |1;1.22| Grade 3
School |M-C2| Competition 1995 Roadside area | 7.3 m | 8.8 m [2.6 m| 642 m’ | 167.0 m’|1:1.21| Grade 3
M-B BTL 2007 | Roadside area | 7.3 m | 8.2 m (2.6 m| 59.9 m’ | 155.6 m’ [1:1.12| Grade 3
Average 73 m |86 m|2.7 m| 62.8 m’ |169.5 m’ |1:1.17 -
H-C1| Competition 1991 General area | 7.5 m | 9.0 m 2.7 m| 67.5 m® | 182.3 m’|1:1.20| Grade 3
H-C2 | Competition 1977 General area |11.3 m|13.5 m|3.0 m|152.6 m’|457.8 m’|1:1.17| Grade 3
SPCIE)}(;I H-C3 | Competition 1974 Roadside area | 7.5 m | 9.0 m [2.9 m| 67.5 m® | 195.8 m’ |1:1.20| Grade 3
H-C4| Competition 1977 Roadside area | 7.5 m | 8.5 m |3.0 m| 63.8 m® | 191.4 m’ [1:1.17| Grade 3
Average 85m| 10 m |29 m| 87.9 m’ |256.8 m’ |1:1.17 -
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Fig. 3. Setup of acoustic parameter measurement devices.

Table 2. The acoustic performance standards for the
United States classroom (unoccupied)x*.

. Background

Leaning space Noise Level RT
Learning space 35dB(A)/ 06 s
(Volume < 283 m’) 55 dB(C) .
Learning space 35dB(A)/ 07 s
(283 m’ < Volume < 566 nr) 55 dB(C) :
Learning space (566 m’ < Volume)| 40 dB(A)/ .
and all ancillary learning space | 60 dB(C) No requirement

*ANSI/ASA S12.60-Acoustical Performance Criteria, Design
Requirements, and Guidelines for Schools (Part 1: Per-
manent Schools).

Table 3. The acoustic performance standards for the
United Kingdom classroom (unoccupied)x*.

Cosivionof [ Skrand T s [
Elementary school 35dB(A) 0.6 s -
Middle school 35dB(A) 0.8 s -

Open-plan classroom 40 dB(A) 0.8 s 0.60

*Building Bulletin 93-Acoustic Design of Schools.
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Fig. 4. Measurement result of background noise levels in the empty classroom.
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Fig. 6. Measurement result of reverberation time (Tso) in the empty classroom.
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Fig. 7. Measurement results of definition (Dso) in the empty classroom.
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Fig. 8. Measurement results of STI in the empty classroom.
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