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Abstract

In this study, three transient environmental conditions consisting of one high-temperature phase within
two low-temperature phases were developed, thus creating a temperature rise followed by a
temperature fall. Twenty-four subjects (including 12 males and 12 females) were recruited and they
underwent all three test scenarios. Skin temperature on seven body parts were measured during the
whole period of the experiment. Besides, thermal sensation was investigated at specific moments by
questionnaires. Thermal sensation models including PMV model, Fiala model and the Chinese model
were applied to predict subjects’ thermal sensation with comparisons carried out among them. Results
show that most predicated thermal sensation by Chinese model lies within the range of 0.5 scale of the
observed sensation vote, and it agrees best with the observed thermal sensation in transient thermal
environment than PMV and Fiala model. Further studies should be carried out to improve performance
of Chinese model for temperature alterations between “very hot” to “hot” environment, for prediction
error in the temperature-fall situation of C5 (37°C to 32°C) was over 0.5 scale.
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1. Introduction

In hot summertime, people may frequently encounter sudden temperature changes between hot
and air conditioning environments, such as transference between buildings, going outdoors for lunch or
other activities. Sometimes the change in air temperature is both instant and at a substantial level.
Exposure to such temperature steps may not only cause thermal discomfort, but also impose
considerable burden to the thermoregulation system. In addition, step-changes may even throw some
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