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Abstract

The objective of this study is to investicate the relationships between the percentage of absorbing
surface area to the total surface area of a classroom and three different acoustical indexes of the room.
This paper is the experimental research that investigated six large classrooms of a public university in
Thailand that were as large as 288-566 cubic meters. These lecture rooms, each belonged to the faculty
of engineering, architecture, agriculture, science, industrial education and information technology of KMITL,
were investigated in the following manners: the width, depth, and height of each room, as well as the
dimensions of the curtains and blinds. Measurements of the Background Noise Level (BNL), Reverberation
Time (RT) and Speech Transmission Index (STI) followed ANSI $12.60 standard. These measurements yielded
the percentage of the absorbing surface areas to the total surface areas (PAS). Then, the BNL, RT, and
STl were obtained by generating test sounds with a sound generator. The results show the relationship
between PAS and STI, RT, BN. STl increased by 6.12-20.39%, but RT and BNL decreased by 1.45-16.54%
and 1.5-3.0%, respectively, as PAS increased. Moreover, Pearson correlation analysis determined the
relationships between PAS and the three indexes at 99% confidence level. The relationship between PAS
and STl was significant at r = 0.617 as well as PAS and RT was significant at r = -0.557 but the correlation

between PAS and BNL was insignificant at this confidence level.

Keywords: Classroom Acoustic, Sound Absorption, Speech Intelligibility, Acoustical Indexes

Please cite this article as: P. Leeniva and P. Upala, “Effects of sound absorption on acoustics quality in
classrooms,” The Journal of KMUTNB, vol. 28, no. 2, pp. 361-372, Apr.—Jun. 2018 (in Thai).
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ENG: Faculty of Engineer
No absorption (left): x 0.48 [0.44 - 0.54]
‘With absorption (right): X 0.58 [0.54 - 0.61]

SCI: Faculty of Science
No absorption (left): X 0.49 [0.44 - 0.56]
with absorption (right): X 0.50 [0.46 — 0.56]

IDED: Faculty of Industrial Education
No absorption (left): x 0.49 [0.43 - 0.58]
With absorption (right):  0.52 [0.48 — 0.60]

AGRI: Faculty of Agriculture
No absorption (left): X 0.30 [0.22 - 0.40]
With absorption (right): X 0.32 [0.22 - 0.44]

ARCH: Faculty of Architecture
No absorption (left): x 0.41 [0.38 - 0.50]
With absorption (right):  0.49 [0.46 — 0.53]

1
i

IT: Faculty of Information Technology
No absorption (left): X 0.34 [0.31-0.41]
With absorption (right): X 0.35 [0.33 — 0.41]

—————— Area of absorbing surface
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ENG: Faculty of Engineer
Noabsorption (left): X 65.1[643—659]
With absomption (right): X 62.63[61.7 - 63.5]

IDED: Faculty of Industrial Education
No absorption (left): X 63.89[63.1-64.4]
With absomption (right): X 64.73 [63.8 - 65.8]

Wi

ARCH: Faculty of Architecture
No absorption (left): X 67.69[67.2-68.7]
With absorption (right): X 70.02[69.6 - 70.5]

SCTI: Faculty of Science
Noabsorption (left): X 67.69 [66.9-69.3]
With absomption (right): X 68.10[67.2-69.6]

AGRI Faculty of Agriculture
Noabsorption (left): X 67.64 [67.0-68.3]
With absomption (right): X 67.66[67.1-68.3]

IT: Faculty of Information Technology
Noabsorption (left): X 69.19[68.5-69.7]
With absorption (right): X 69.23[685-69.9]

_____ Area of absorbing surface

1Y

5U# 8 Sound Contour Map %asusiasvios lUSeuiiieuileduagldiiiuingaduides

fregariv RT widululuiiensau (r = -0.557) eSune
11 Lﬁamaiuﬁaaﬁauﬁﬂ%mmﬁuﬂa@m%L?wuﬂ'
1N danaliidesisaianuandosaiwagyinlinmsye
doanstaauntety  uenantilumsedl ¢ Juwands
Widn PAS wag BNL ladfimnudusiusiueg1eiiudAry
yeadd aghslsfiany nmsiisi BNL fu PAS laifiay
Fuusegsivdeddameaifsedu onadunaniain
Hasounsndou Thun sesudossunmufiundadietinns
Jae3esduonnie dslundasiosdidnvasvosszuy
‘U%’Ummﬂﬁ'LLmﬂﬁhﬁﬁ’uﬁgﬂgﬂLLUUﬁumm%aw%'Ummﬂ
$1UI UaTFUMLSTsdNarenTIRaBIRTaT
venntidiofinnsanaruduiudssning 3 vl
WU RT fennudusiudiuia STI uay BNL aed RT
fanudunusdeslunisuinegiidodrAgniaia
fiszdiu .05 AUFLUS BNL (r = 0.155) wasiaudumus
z,qunsluﬁmmnma%’maﬂﬂaﬁﬁaﬁﬁmmaaﬁaﬁisﬁu
01 ffushuds STI (r = —0.804) Tzl BNL waz STI

Lifiauduiusdetu andeyanvadfuandliiiugi
seduveInudestanutuinadusgrsunnseniy
ﬁi?mmuiumivum?iaaﬁ NANIAD UINTLAUAUNBINIIU
mﬂ%v‘fﬂﬁmm%’mLﬁ]uiummmﬁ”’uﬁaﬂaa yonani
deaneatanudedsasaldntassoseauidessuniuy
Nundsdnuiu

A1519%1 4 ANSANENRAUNUSIENING PAS AU STI, RT

ey BNL
Variable® PAS STI RT BNL
PAS 1
STI 617% 1
RT -557* | -.804** 1
BNL -.119 -112 .155* 1

**_Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
* PAS = Souavvosiufingaduidsanislutios

STI = fwlinnsdseiunsye RT=lanfesianuuay

BNL = seafuidsssuniuilunds
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