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Performance Evaluation of Qutdoor Cold Protective
Clothing with Smart Heating Function
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Abstract: The composition of clothing can affect its thermal performance. According to the requirements
of protection against the outdoor cold environment, a piece of novel multi-layer cold protective clothing
was developed, including waterproof jacket, fleece and pants. Meanwhile, a smart electrical heating
element was applied to improve the thermal performance of cold protective clothing. Evaluations of the
thermal properties of clothing were performed by thermal manikin tests in constant temperature mode
and human trial tests under two conditions (heating and non-heating). The effects of two wind speeds
(0.4 and 1.5 m/s) on the protective performance of cold protective clothing were also discussed. The
cold protective performance of the developed smart heating outdoor clothing was assessed by the changes
in skin temperature and psychological perception as well. The research findings will provide technical
basis and guideline for the design and optimization of cold protective clothing in cold environments.
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Fig. 2 The style of cold-proof fleece
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Fig. 10 The change of thermal sensation grade
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