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Experimental research on the effect of non-uniform and transient
temperature on body heat dissipation
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2. School of Environment and Municipal Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China;
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Abstract: Body heat dissipation is important for the research of thermal comfort. The purpose of the paper is to research the effect of
non-uniform and transient temperature on body heat dissipation. In this experiment, air temperature was constant, and mean radiation
temperature was changed with time to realize non-uniform and transient temperature. Apart from the skin temperature, outer surface
temperature of cloths, body temperature, and various environmental parameters were tested. Body heat dissipating capacity and rate
were also calculated according to these data. Besides, their fitting formulas were provided. Results show that in the non-uniform and
transient temperature, the heat loss by radiation and evaporation of sweat change significantly with mean radiation temperature,
while the convective heat loss, conductive heat loss, respiration heat loss, and heat loss by water vapour diffusion change little with
it. Compared with the previous research, the convective heat loss is less. It’s obvious that body heat dissipating capacity and rate can
be altered by regulating environmental parameters. So the proper integration of environmental parameters for thermal comfort is
realized by the minimum energy consumption.
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Tab.1 Experimental condition (air temperature is 24 ‘C)

A [H]/min S5 SR/ C

5 242

10 26.8

15 283

. 20 29.9
ik 25 31

30 322

35 334

40 34.7

45 347
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55 314
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Wi 65 27.9
70 27
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Fig.1 Experiment site
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Fig.2 Body heat dissipating capacity changes with
radiation temperature
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Fig.3 Body heat dissipating rate changes with
radiation temperature
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Tab.2 The fitting formulas of body heat dissipating
capacity and rate
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e Ri=—7.201+221.78  rp ¢=—0.0754+2.310 0.99
sy Cr0-096-2.18 rc.=0.007¢,-0.023 0.95
Y 02033141071 re.=0.0034+0.112 0.92
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