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The influence of asymmetric and uneven thermal radiation environments upon the human body
-In the case of the left-right side asymmetric and uneven thermal radiation field upon a sedentary nude male subject-
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Takayuki TORII"! Naoki MATSUBARA"' Tetsumi HORIKOSHI™
*TKYOTO Prefectural University "2 HIMEJI Institute of Technology ** NAGOYA Institute of Technology

The purpose of this paper is to evaluate the influence of asymmetric and uneven thermal radiation field upon a sedentary
nude male subject. Experiments were conducted under the following condition. There were fifteen combinations of ther-
mal radiation and air temperature. Air temperature was set 28°C. The directions of thermal radiation upon the human body
were irradiated from right and left side. The results may be summarized as follows: The skin temperatures that changed
extremely were deltoid and forearm. Subjective thermal sensation and thermal comfort vote fluctuated over the wide range
when the subject was exposed to asymmetric thermal radiation. Local skin temperature , subjective thermal sensation and

thermal comfort vote corresponded to partial operative temperature and thermal radiation unevenness.
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Fig. 1 Plan of test booth in artificial climate chamber
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Table 2 Physical characteristics of the subject

height weight body surface Rohrer's

subject sex age ind native place
Table 1 Experimental condition (om) (kg) _ arca(ms) __index
P HY. male 22 1821 643 1.82 106.51 ° Yamaguchi
Air temperature ®C >
" ‘; , o Y } HoEA
rve ocnt.y ) SIS 2 thermal sensation vote = Rl thermal comfort vote AR
Relative humidity 55+5% cold hot comfortable uncomfortable
i left-right 30,35,40, } } $ } } } | } } $ } } } i
Thermal radiation 45, 530’ 55.60°C b ' - |
Clothed condition Nude Fig. 3 Voting scales for evaluation of thermal sensation
Posture Sedentary \omi and thermal comfort
pre-test chamber 60min. s test chamber 90min.
Smin. 5min.

I weight measurement

1 oral temperature
QO thermal sensation and thermal comfort vote

Fig. 2 Procedure of the experiment
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Table 3 Weighting coefficients for calculation of
Mean Skin Temperature

Measuring position Weighting coefficient (%)

whole  right left
forehead nght 0.035 0.07
left  0.035 0.07
abdomen right 0.0875 0.175
left 0.0875 0.175
1 back right 0.0875 0.175
OWerDack  lem  0.0875 0.175
deltoid right 0.035 0.07
left  0.035 0.07
forcar | TiERL 0035 0,07
left  0.035 0.07
back of hand right 0.025 0.05
left 0.025 0.05
R . right 0.095 0.19
thigh
anterlor tUER o8 0.095 0.19
hi right 0.065 0.13
shn left  0.065 0.13
inste right 0.035 0.07
P len 0035 0.07
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- « = - - leftanterior thigh ~ «-ve-~ left shin e o o Jeft instep
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Fig. 4
Changes of oral and skin

time ( min. )

temperatures during expo-
sure time ( no radiation )
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test

Fig. 5 time (min.)
Changes of oral and skin
temperatures during expo-
sure time ( right 60°C )
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Fig. 6 time ( min. )
Changes of thermal
sensation vote during

exposure time
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Fig 7 time ( min. )
Changes of thermal
comfort vote during

exposure time
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operative temperature ( °C )

difference between right and left
partial operative temperature ( °C )

y(L)=9.74x -241.28 R:=0.82
y(A)=892x-217.45 R:=0.75
y(R)=9.19x-22745 R2=0.70

y(R)=7.04x - 168.75 R:=0.87
y(A)=521x-11455 R:=0.71
y(L)=323x-5574 R:=053

y(R)=0.06x+0.38 R2=0.55
y(A)=0.07x+0.16 R:=0.57
y(L)=0.07x-0.09 R:=0.94

Fig. 8
Relation between
operative temperature

Fig. 9
Relation between
operative temperature

Fig. 10
Difference between right and left partial
operative temperature and right and left

and thermal sensation vote and thermal comfort vote partial operative temperature
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thermal radiation
unevenness

thermal radiation
unevenness

Y(L)=345x +32.6 R:-=082 y(R)=-224x+29.7 R:=0.88
y(A)=295x+340 R:=074 y(A)=1.79x+31.8 R:=0.75
y(R)=297x+31.0 R:=0.73 y(L)=1.14x+352 R:=0.53

Y(L)=999x+238 R:=0.79
y(A)=935x+228 R:=0.70
y(R)=110.0x+130 R:=0.74

y(R)=839x+158 R:=0.92
y(A)=573x+247 R:=0.73
y(L)=34.1x+320 R.=054

Fig. 11 Fig. 12

Difference between Difference between
right and left partial right and left partial
operative temperature and

thermal sensation vote thermal comfort vote

operative temperature and

Fig. 13

Thermal radiation
unevenness and
thermal sensation vote
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Fig. 14
Thermal radiation
unevenness and

thermal comfort vote
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