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Thermal accessibility characteristics and energy saving potential

analysis of thermal adjustment behavior in summer

XUE Wenjing ,L1U Dalong ,SONG Qingyu
(School of Architecture, Xi'an Univ. of Arch. &. Tech., Xi'an 710055, China)

Abstract: In order to study the energy saving efficiency of human body thermal regulation behavior in urban
residential buildings in summer, the college students are subject to the subject, and the changes of human
physiology and psychological testing under different temperature regulations are tested. It is determined that the
static wind, electric fan, hand fan, wet towel wipes the heat toleration temperature of the four thermal adjustment
behavior, and calculates air conditioning energy saving potential corresponding to different tolerance temperatures
by dynamic energy consumption. The study found that as room temperature increases, the body temperature
increases with the increase in air temperature, but the increase is not large; the heart rate and blood pressure value
have no significant change with the increase in air temperature. The tolerance temperature of the four thermal
modulation behavior ranges from 29.2 °C to 31.1 C, and it is sorted. In the summer, the higher the tolerance
temperature of the heat regulating behavior, the shorter the air conditioner, the larger the energy saving rate, the
energy saving rate variation of the four thermal regulation behavior ranges from 0% to 57.17%.

Key words: thermal regulation behavior; tolerance temperature; physiological parameter; average thermal sensation
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Fig. 4 Steady-state mean heart rate of each mode under
different working conditions
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pressure of each mode under different working conditions
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Tab. 2 Regression model and tolerance temperature of each

mode under different working conditions

TR TR [=] U545 Y R*  HAmE/C
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Fig. 7 The voting mean of steady-state satisfaction of each

mode under different working conditions
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Tab.3 The thermal parameter table of the model studied
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Fig. 8 Change of indoor and outdoor air temperature and

start and stop time of air conditioning
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