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It is most important to calculate convective heat loss from the human body in the study of the
effect of wind upon the human body. The convective heat transfer coefficient of the human body is
essential to predict convective heat loss and the effect of air movement upon the human body, even in
the calculation of the operative temperature in radiant environment. Moreover, local convective heat
transfer coefficient is necessary to estimate the effect of local wind on the local skin surface of the
person. The objective of this paper is to caiculate convective heat transfer coefficient of the human
body by a heat flow meter, and to estimate new weighting coefficients for calculating mean skin
temperature involving the wind effect and thermally equivalent sphere and cylinder to the human
body. Four kinds of experiments were conducted to measure the dry heat loss by heat flow meter in
an artificial climate chamber. Designed wind speeds were as follows: natural convection, mixed
convection(0.15, 0.25m/s), 0.4, 0.5, 0.6, 1.0 and 1.5m/s. Air temperature was selected from
20, 24, 25, 28°C in each experiment. Skin temperatures and local heat flow were measured on 9
points of the local skin surface. The following results were obtained. The experimental formulae
of the convective heat transfer coefficient for the whole body, hc, were obtained by regression
analysis as follows:

hc=1.0 AT 033 for natural convection
hc=11.4 V057 for forced convection

hc=93.7 V0257/ AT!28 for mixed convection

The local convective heat transfer coefficient and the weighting coefficient of calculating mean
skin temperature were estimated. Diameters of thermally equivalent sphere and cylinder of the
human body were calculated as 12.9 cm and 12.2 cm, respectively.
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Table | Method and instrumentation in this experiment(local body)

Experiment EX #1 EX #2 EX #3 EX #4
Subject 10 males 3 males 4 males 4 males
Position sedentary sedentary sedentary sedentary
Air Temp.°C 20,24,28 8 20,24,28, 25
Air Vel. m/s 0.25,0.6 0.4,1.0,1.5 0.15,0.5,1.0 n.c.
n.c. n.c.,m.c.
Direction F F, S, R F, R FT=30,35°C
Mes.P. cm 70 40,80,120 10,40,80,120
MST 7 points 9 points 9 points 9 points
HFR 4 points 9 points 9 points 9 Boints
TSV --- WB WB WB, LP

Temp.:Temperatue Vel.:Velocity Mes.P.:Measuring Point FT:floor temprature
MST:measuring point number to calculate mean skin temperature
HFR:measuring point number to calculate mean dry heat flow rate

TSV:Thermal Sensation Vote
n.c.:natural convection
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WB:whole body
m.c.:mixed convection

LP:local point

F:front S:side R:rear
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Table 2 Waiting coefficient for calculating

mean skin temperature

Table 3 Thermally equivlent sphere -and
cylinder to the human body

difference between skin and air temperature
T°C
Fig.1 Convective heat transfer coefficient
with temperature difference between
skin and air(whole body)
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Fig.3 Relationship between air velocity and
convective heat transfer coefficient
(whole body)
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