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The effect of a slat ceiling on the acoustics of
a small performance space
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ABSTRACT: Recently a slat type ceiling is widely used in various spaces, such as music performance spaces and
concourse of airport and a general reception area of a building. However, it is hard to find a proper design guideline
or material useful in designing such spaces, due to the lack of relevant researches on the effect of a slat ceiling on
room acoustics. The present work investigated the effect of a slat type ceiling using a physical scale model method.
A 1/20 scale model of a small shoe-box type music performance hall was built and a slat ceiling with different
configurations was installed. 6 cases of different ceiling configurations were considered with the combination of
2 slat ceiling height cases and 3 distance cases between slats. The effect of a slat ceiling on the acoustics of a room
was evaluated by measuring reverberance(T3), intelligibility and clarity(Dsy and Csp), and loudness(G and Gygy).
Keywords: Slat ceiling, Reverberation time, Definition, Clarity, Loudness, Small performance space
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Fig. 1. The slat structure used on the ceiling of the
second terminal of the Incheon international airport.

Fig. 2. An example of slat ceiling used in a concert
hall (William M. Lowman Concert Hall, California, USA).2
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Fig. 3. The interior view of the scale model room with
a slat ceiling.

Table 1. The distance between slats and the height
of a slat ceiling considered in the present work.

Cases 1/20 scale (mm) | 1/1 scale (m)
Distance Narrow 13 0.26
between Middle 28 0.56
slats Wide 43 0.86
Height of High 447.5 8.95
slat ceilings | Low 356 7.12
= =
Narrow Middle Wide

Fig. 4. Three cases of the distance between slats
were considered in this work(narrow, middle, and
wide).

K oxa
= 10
T
i)
o
2
E
-
=
E
[
Ach
=
»
X
)
2
1o

<A 7H4 HM3K0.26 m, 0.56 m, 1|3l
S ae] A7) kol sk uleb
2712 m)9] 2ol T 6714 4
0 2 3} tTable 1 2 Fig. 4). <=1
HAWSH= Fig. 5o Uehd vle} o] £21719)
SAHE Sl A S0l FatEE dE X AEE 1L
2 5ko] 3742 395 A sH A tHNarrow: 2174 Bl 4t
Kol ofh 53}, Wide: 21177, 712) 3 Middle: %4
F3}9 5147 v E TSI, SRAY] o




o
oX

r
(e
toh
rr
o
o
>
=
=3
of,
il
I
>
W2

high Ceiing |y

low ceiling

Y

>

Narrow Middie Wide

Fig. 5. Three cases of the distance between slats
were considered in this work (narrow, middle, and
wide).
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Table 2. The equipment used in the scale model ‘ . ‘ . ‘
measurement. 125 250 500 1000 2000
Equipment Model Manufacturer Frequency (Hz)
Dodecahedron Lab made CNU AB Fig. 7. T3 measured in an empty _sc_ale model room
loudspeaker (room average Tzp*standard deviation).
1/8” random type mic. Type 40DP GRAS
. Table 3. Just noticeable differences for acoustic
Dirac 6.0 Type 7841 B&K L
rac pe quantities in 1SO 3382-1.
Power amplifier PM-11S1 Marantz
Conditioning amplifier Type 2690 B&K Acoustic quantities IND Typical range
AD board Lo Two Lynx Studio Ts0, EDT 5% 1.0s~3.0s
4 Technology Inc. Dso 0.05 (5 %) 03~0.7(30%~70%)
Nitrogen generator CN-M15-04 CELLFA Csgo 1dB -5~5dB
Thermo-hydrometer M170 VAISALA G 1dB -2~10dB
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Fig. 8. Comparison of the T3y as a function of the
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average Tzp*standard deviation).
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Fig. 9. T3y measured with and without a slat ceiling
(room average Tao*standard deviation). The distance
between slat ceiling was 0.26 m.
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Fig. 10. T3 measured with and without a slat ceiling
(room average Tap = standard deviation). The distance
between slat ceiling was 0.86 m.
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