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Allowable sound pressure levels of
ceiling mounted air—conditioning sounds
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&&-5<4# (Allowable sound pressure level), 43 o|eJ71 (Ceiling mounted air—conditioning unit),
ooj7A AL (Air—conditioning sound), &2 (Sound quality)

ABSTRACT

Noises from ceiling mounted air—conditioning units were recorded in various actual situations such as offices,

classrooms and libraries. Eight specimens of air—conditioners from major domestic and foreign manufacturers' were
investigated in this study. A head and torso simulator was located 1.5 m beneath the air—conditioner panel for the
measurements and sound pressure levels of the recording sounds were varied from 28 to 55 dBA with 3 dB steps

for subjective evaluations. A total of 88 stimuli was randomly presented to subjects using a headphone system in

semi—anechoic chamber. Two—categorized (noisiness and amenity) nine—point scale was used as evaluation method.

The third scale (point 3" among the nine—point scale was set as the threshold of allowable level of the

air—conditioning sounds in consideration of the real situations. The results indicate that the allowable sound pressure
level is around 34 dBA for both noisiness and amenity categories.
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Table 1 Acoustical characteristics of measurement rooms

Room RT [s] EDT [s] Ceo [dB]
1 0.7 0.8 6.1
2 1.6 1.3 3.2
3 0.4 0.4 11.9
4 0.6 0.6 7.4
5 1.5 1.4 1.0
6 0.6 0.6 6.4
7 0.5 0.5 9.4
8 1.6 1.3 3.2
7t oo 599 484 2 St E4AY=
F 29 gov, O 2= S¢uEe Fas do9E 5
& veEhdg & 13 o] Al AFEEA A oo
Ag FFEL 9F 40-53dBACS] £ EE Holal glom, o
o}7l &=Fo] TkWellA 10kW= Z7hstell uwhe} oF 7dB
oo W &teld Aol yehla vk

Table 2 Sound quality and sound pressure level of

air—conditioning sounds

Loudness | Sharpness|Roughness |Fluctuation|  sp_
Sound strength
[sone] | [acum] | [asper] [vacil] [dBA]

#1 3.62 1.09 1.46 0.90 417
#2 3.30 1.15 1.63 0.85 39.8
#3 3.73 1.30 1.48 111 416
#4 3.19 0.85 1.04 0.61 40.0
#5 473 1.02 1.53 0.97 455
#6 7.01 1.16 1.50 1.04 49.0
#7 9.28 1.33 1.52 1.15 53.2
#8 7.36 1.26 1.61 1.28 50.2
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Fig. 3 Subjective allowable level of air—conditioning sounds
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