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Improvement of Intellectual Productivity by
Air Conditioner Operating Sound
Utilizing Respiratory Synchronization Effect
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Fig. 1 Respiratory synchronization by
amplitude fluctuation sound

Table 1 Example of sound source condition

Respiratory rate 20 /min

Sound name A§sumed Fluctuation
respiratory rate frequency
W-10% 18 /min 0.60 Hz
Wx0% 20 /min 0.67 Hz
W+10% 22 /min 0.73 Hz
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Fig. 3 Percentage of correct answers for
different respiratory rates
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Table 2 Sound source condition by parameters of
amplitude fluctuation white noise
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Sound name frequency dearee
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Fig. 4 Evaluation results of difference in
fluctuation frequency by SD method
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Fig. 5 Evaluation results of difference in
modulation degree by SD method
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Table 3 Sound source condition by parameters
of amplitude fluctuation air conditioner
operating sound

Fluctuation Modulation
Sound name frequency degree
based on RR % 9
A1 +0
A2 +10 0.375
A3 +20
A4 +0
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A6 +20
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Fig. 6 Evaluation results of difference in fluctuation
parameters by SD method
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Fig. 7 Calculation-task considering difficulty level

LOI

Arousal factor

i Comfort factor
) | |
o) ! |
® 0.0 ! :
B 1 1
i3] ! |
& ! ,
L | i
2.0k : :
Low Modulation degree High
ALA4AT | ALA4AT | Al A4AT
(a)Easy i (b)Normal ' (c)Difficult

Fig. 8 Evaluation results during the task by SD method
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Fig. 9 Solution time using amplitude fluctuation air conditioner operating sound considering difficulty level
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Fig. 10 Percentage of correct answers using amplitude fluctuation air conditioner operating sound considering difficulty level
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