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Effects of relative humidity on comfort sensation by comparison
between the young and the aged
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Abstract

Hot and humid weather in summer generally brings about discomfort. Experiments on
which relative humidity makes effects on the comfort sensation were performed to the
young and the aged using sensation vote. From July to October 1996, seven college

students and eleven aged people were exposed for 2 hours under six different conditions

in the Pukyong National University test chamber so as to determine the effects of

relative humidity on thermal and comfort sensations. Subjects were wearing same clothes,
and the mean clo value was 0.5. The mean radiant temperature was equal to the air
temperature and air velocity in the occupied zone around 0.lm/s. In the experiments, it
was found that discomfort could be largely reduced when the humidity is controlled to

low values in the settled high temperature.
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Thermal sensation vote
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_Fig.1 Voting range of questionnaire

Table 1 Setting conditions and results
Set Results Set Results
conditions | Young | Elderly ]conditions{ Young | Elderly
UC | 40C | 88C | 24C | 53T | 254C
40% | 396% | 301% | 80% | 708% | 779%
271C | %67C | 68C | 21C | 211C { 270C
0% | 399% | 362% | 80% | Ti5% | 805%
PC | 207C | 202C| 30C | 302C | 206¢C
40% | 383% | 40.1% | 80% | 80.0% | 85.0%

Table 2 Experimental conditions

Exposure Time 90min

Clothing 0.5clo

Activity 1.1met(sedentary)
Air velocity 0.1m/s

Mean radiant temperature | Air temperature
Young n=7(24.711.6)
Elderly n=3(77%5)

=8(63.6%6.2)
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Table 3 Specification of the chamber

Range of chamber air | + Temperature

temperature & relative 110C~35CT+1T

humidity * Relative humidity
1 30% ~85% 5%

Cooling capacity » 15,000W

Heating capacity « 12,900W

Humidifying capacity |- 48£/h
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Fig.2 Schematic of the chamber
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Fig5 SET* versus mean TSV for subjects
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Table 4 Neutral temperature for the different
groups of subjects

) Neutral temperature
Groups of subjects (SET* ,g'(w
Japanese subjects(summer) 26.2
Japanese subjects(winter) 25.4
American subjects 258
Danish subjects 256
Singaporean subjects 256
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Fig.6 PMV versus mean TSV for subjects
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Fig.7 Relative humidity versus mean CSV
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Fig.9 Relative humidity versus mean HSV
for subjects
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Table 5 Mean skin temperature for elderly peoples and young peoples

24°C 27T 30C
40% rh 80% rh 40% rh 80% rh 40% rh 80% rh
Young | 32.7£05C" | 334+05C | 339+0.2C | 340+£05T | 341%£04T 34.1+05
Elderly | 325x04C | 333x05C | 335*047TC | 338%=04TC | 342x03T 34.2+05
Table 6 Mean skin temperature versus mean CSV for elderly people
24T 30T
40% rh 80% rh 40% rh 80% rh
Mean skin temperature 325%04C 33.3%05TC 34.2+£0.3C 34.2+£0.5
Comfort sensation vote 0.75£05" 0.40x05 0.83+0.7 258*05
*) standard deviation
Table 7 Mean skin temperature versus mean CSV for young people
24T 30C
40% rh 80% rh 40% rh 80% rh
Mean skin temperature 32.7£05C 334x05T 341+04C 34.1£05
Comfort sensation vote 057+05" 0.43+£05 1.03+0.7 217+0.5

*) standard deviation
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