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Study of the new measurement method for "clo value” for thermal environment
evaluation of Japanese house

Yamato, Yoshiaki
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The purpose of this research is to develop a simple new clo value measuring
method. The clo value measurement experiment use "human body and heat flux sensor™ and "human body and
metabolic analyzer"” were conducted. In addition, comparison and examination with the clo value in the
thermal manikin were also performed.

Clo value measured by using a human body is smaller than that of by using a thermal manikin who
maintained the skin temperature fixedly. The heat loss from the human body was about 60[W/m2] regardless
of the temperature difference and clothes. On the one hand, the human body changed skin temperature from
32 to 29 . This is because the human body has thermoregulation system. It maybe inevitable that clo
value measured by using a human body is smaller than that of by using a thermal manikin who maintained
the skin temperature fixedly.

Qonsidgrgtion of clo value measurement method that premised on a thermoregulation system of a human body
is needed.
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Table 1 The clothes used for measurement

Garment Material (%) Weight (g)
Shorts Cotton ( 78.0), Polyurethaner ( 22.0) 145
Sweatshirt Polyurethaner (100.0) 494
Pants Cotton (1100.0) 72
Sweatpants Polyurethaner (100.0) 391
Polyester ( 56.8 ), Cotton( 40.8),
Socks Polyurethane (1.8 ), Nylon (0.6 ) 54
Table 2 Characteristic of subjects
Subject Sex Age Height Weight  Body surface area
! g (em) (ko) (m?)
M. A Male 20 177.00 66.11 1.804
M. B Male 19 173.65 60.50 1.721

Fig. 1 Nude subject attached sensor of heat flux
meter (Left)

Fig. 2 Subject wore clothes and attached mask of
metabolic analyzer (Right)

Table 3 Thermal environment condition of

chamber
Air temperature setting 22[C] 24[C] 26 [C]
Relative humidity setting 50 [%]
Air velocity > 0.2 [m/s]
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Fig. 3 Heat loss from body in “standing” posture
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7.
Table 4 Measurement results of clo value
(Standing)
Measuring device 22°C 24°C 26°C
Thermal manikin 0.62 0.58 0.54
Heat flux sensor 0.69 0.46 0.52
Metabolic analyzer 0.51 0.39 0.33

Table 5 Measurement results of clo

(Sitting on chair)

value

Measuring device 22°C 24°C 26°C
Thermal manikin 0.64 0.36 0.58

Heat flux sensor 0.44 0.41 0.39
Metabolic analyzer 0.44 0.21 0.26

< Metabolic analyzer [M.B]

O Heat flux sensor [M.B]

SIAL T, P —< /L~ 32 F v TOHERBK
FUIZEOKIETHH 0.6clo THo=DITHf
LT, AMERTOEKBIEIUIZIXIES XD
D, [UEDREWIEEAEREHWEFEICED
ERBGEUI/NEL 2, —vwxF
IZE B EDEDPRE L R HMHERBHA LI

— 36

‘8 35

o =0

3 34 _&{(W ,-f_‘__[_]x

SRl e e

32

5 z

(<5

§ 30

5 29

S 28

g 20 22 24 26 28
Air temperature ['C]
b) clothed

Fig. 4 Mean surface temperature

in “standing” posture
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