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Air-Conditioner Use Effects on Sleep Quality in Summer
-Residential Performance and Sleep Maintenance and Fatigue Recovery Factors-
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A questionnaire survey was administered to assess the effect of living environment and cooling use on sleep quality.

1) Sleep quality is affected by the Thermal performance evaluation; it consists of “Residential heating performance”

“Residential cooling performance” and “Sunlight and solar radiation heat from windows” 2) In Factor Il (Sleep

Maintenance), the “un-Use Side” is affected by the Thermal performance evaluation. For the “Use Side,” the effect is

mitigated. 3) In Factor IV (Fatigue recovery), the “un-Use Side” is not affected by Thermal performance evaluation.

However, the “Use Side” is affected by the Thermal performance evaluation.
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Table2 p-value of Multiple comparisons

OSA | FactorIl | FactorlV

Ventilation 0.1526 | 0.2571 0.3572
Exposure to the sun 0.857 0.7942 0.8759
Vista from verandah 0.2021 0.2864 0.1374
Outside air 0.3947 0.495 0.1108
Residential heating performance 0.0445 0.4393 0.0215
Residential cooling performance 0.0971 0.0865 0.0143

Sunlight and solar radiation from window | 0.0559 0.0096 0.2559
Insects such as mosquitoes and flies 0.0908 0.2171 0.0087

Outside noise 0.4783 0.16 0.1636
Noise from around the room 0.5777 | 0.0665 0.506
Line of sight from the outside 0.3911 0.8676 0.1485
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Table3 p-value of Uniformity test

Residential | Residential | Sunlight and
heating cooling solar radiation
performance i performance i from window
Residential heating performance <0.0001 0.0976
Residential cooling performance <0.0001 0.0056
Sunlight and solar radiation from window 0.0976 0.0056
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Fig.2 Numbar of Answer to Thermal performance

Table4 p-values of multiple comparisons of OSA scores
un—Use side

FactorII | FactorIV

Residential heating performance 0.9854 0.2515
Residential cooling performance 0.4337 0.181
Sunlight and solar radiation from window 0.159 0.2772
Use side
Factor Il | FactorIV
Residential heating performance 0.2255 0.0313
Residential cooling performance 0.4727 0.0869

Sunlight and solar radiation from window 0.4432 0.4425

Legend of Figure.2~4
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Table5 p-values of uniformity tests on Factor II scores

un-Use

Degree of Degree of Qua!lty of Waqug up Depth of
sound gettingto  during

i f I
sleep dozing o sleep sleep sleep
Residential heating performance 0.6106 0.0055 0.0423 0.8301 0.5905
Residential cooling performance 0.1383 0.0918 0.0709 0.2959 0.8549

Sunlight and solar radiation fromwindow  0.0373 0.1418 0.0615 0.4056 0.1245

Use
Degree of

Quality of Waking up Depth of

sound Degree of gettingto  during
dozing off sleep

sleep sleep sleep
Residential heating performance 0.8225 0.1281 0.2539 0.8696 0.667
Residential cooling performance 0.1658 0.105 0.5831 0.2558 0.985

Sunlight and solar radiation fromwindow 0.5304 0.7263 0.1802 0.8649 0.2841
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Table6 p-values of uniformity tests on FactorIV' scores

un-Use
Degree
Fatigue of Feeling
languorous
Residential heating performance 0.3266 0.274 0.417
Residential cooling performance 0.3163 0.726 0.5474

Sunlight and solar radiation fromwindow  0.596 0.3022 0.2344

Use

Degree of Degree of Qua!ny of
sound y getting to
dozing off
sleep sleep
Residential heating performance 0.6041 0.206 0.0174
Residential cooling performance 0.0125 0.2005 0.1274

Sunlight and solar radiation fromwindow  0.8186 0.8307 0.6722
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