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Evaluation of Sound Quality of Air—conditioning Noise
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ABSTRACT

Noise from air—conditioner system installed in the ceiling of a classroom was evaluated to
investigate the sound quality of air—conditioning noise. Harmonics of air—conditioning noise were
removed and the sound pressure levels of the frequency bands from 250 ~ 630 Hz were changed
to control sound quality. Evaluation for refreshing sensation was conducted using a paired
comparison method and the results showed that noise without harmonics were preferred to noise
with harmonics. The noises which have larger level increases to the unchanged noise at 250 ~ 630
Hz were evaluated better in both of the noises with and without harmonics. Results of multiple
regression analysis on psychoacoustic parameters and subjective preferences showed sharpness as
a major affecting factor in describing the refreshing aspect of air—conditioning sound.
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Fig.1 Survey results of air—conditioning noise in
class room environment
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Table 1 ATNPs of air—conditioning noise

Harmonic |Fundamental)  1st 2nd 3rd
| [71Hz] | {142Hz){ [213Hz] |[284H]

ATNP

4Bl 17.6 10.8 6.8 5.7
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Table 2 Hearing sensation according to energy
level of specific frequency band of a

sound
|Frequency [~ - Sensations of sound - |
Too large amount of energy between
400Hz |250 and 630 Hz can cause a sound to
cloudy, boxy and opaque .
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empty and lack of fullness, breadth
and solidness
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Fig. 7 Broadband level variations of air-conditioning
noise of class room
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Fig.8 Sound quality parameters of air—conditioning
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Fig. 9 Preference test result of air—conditioning
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Fig. 10 Preference test result of air—conditioning
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Table 3 Correlation coefficients between subjective

preference and psychoacoustical parameters
of air—conditioning noise (#* p<0.01)

’ Subjective Psychoacoustical parameters §
| preference  |Sharpness|Roughness |Fluctuation s.
Noises | _gg6m | 091" | -~0.10
with harmonics
Noises :
without -0.98" 0.96™ -0.97"
harmonics
All noises -0.45 0.72" -0.69"

noise
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