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A Study on Air Conditioning Noise Evaluation Using Sleeping Stage for
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Abstract

The purpose of this study is to investigate the effect of air - conditioning noise on sleep stages.
Experiments were conducted on noise sources (25, 35, and 45dB) simulating the operation noise of air
conditioner indoor unit during 8 hours of sleep time. The physiological signals were used to calculate
sleep stage changes. The following conclusions were obtained. The difference in sleep efficiency between
32dB and 39dB was small, and 50dB showed more than 10% decrease in sleep efficiency compared with
32dB. Therefore, it was quantitatively confirmed that the noise generated by the air conditioner during
sleep affected the sleeping.
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<Table 1> Environmental chamber specification
Item Specification
Air temperature 10C~ 40TC+1TC
Relative humidity 30% ~ 80% £5%
Indoor noise 32dB below
Cooling capacity 9.41kW
Heating capacity 13.9kW
Humidifying capacity 8L/h
Dehumidifying capacity 1.8 ¢ /h
[Fig. 1] Sleeping places inside environmental
chamber

<Table 2> Specification of noise generator

Input impedance : 10K Ohm

Frequency Response : 100Hz- 10KHz
Sub-Woofer : 20Hz~200Hz

Speaker Unit : 4"(®110mm)

Bass Unit : 40hm(Magnetic shield)
Satellite Unit : 3", 4Ohm(Magnetic shield)
Power input : AC 220V S50Hz/60Hz 15W
Size : 124(W)x175(H)>*207(D)mm

Total Weight : 2.8Kg

Product
Spec.
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<Table 3> Physical condition of subject

Age[year] 22.4+4.5
Height[cm] 163.2+3.9
Weight[kg] 53.0+£2.7
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<Table 5> Measurement item and equipments
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<Table 4> Noise case and measure level value

Noise level[dB] Measure level[dB]
25 32.0
35 393
45 49.6
A T JARTH Az 9 FEsyd A
WA B0 2%, L% 52 FY) A B
H] 552 <Table 5> HeERA3ITH

Measurement Items Equipments Remark
EEG C3, C4, REF, GND
LAXTHA LXE1104

EOG Up and down lem from the edge of the eye

Man® ECG LA, RA, GND
an's HANBYUL Meditech

body EMG LC, RC, GND

Blood Pressure National EW274 Measure at the same height as the

Pulse cardiac position

Body Movement SONY CCD-TRV66 Subject's body
Indoor Noise Level RION NA-27 Measure at head position
Environment | Room Temperature | Thermocouple (T-type) Measured 30cm above the mattress
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20:00] Subject arrive
5100l Attach sensor
8 pretest
22:00] Check sleepness
A
é Physiclagical signal
= Measurement
B - EEG
2 - EOG
E - EMG
& « ECG
=
= Body movement
= observation
A 4
06:00 Remove sensor
06:3208 Finish

[Fig. 2] Experimental process
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