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Design and Evaluation of Multifunctional Outdoor Cold-Proof Sportswear

XUE Huixin, NI Jun”
(College of Fashion and Design,Donghua University , Shanghai 200051 , China)

Abstract ;: To meet the needs of outdoor sports activities, especially to adapt to the outdoor environment with a large tempera-
ture difference in the morning, middle, and evening, all-weather multifunctional outdoor cold-proof clothing was designed.
The design principles of multifunctional outdoor cold-proof clothing were summarized from three aspects: design require-
ments, design points, and implementation approach. Focus on clothing styles and multi-functional realization methods, the
design integrated multiple functional applications into a clothing design. This design adapted to the needs of human body
dressing under different temperature conditions through changes in the shape of a single piece of clothing. At the same
time, through functional transformation, clothing components were transformed into outdoor equipment, thereby increasing
storage capacity and reducing load. Finally, through the experiment of the warm body manikin, the applicability of the
designed clothing to the changing outdoor environment was verified. Experimental results show that the multifunctional
outdoor cold-proof clothing can be suitable for outdoor environments with a temperature of 3.9 to 15.4 °C, and can meet
the needs of the human body for all-weather outdoor activities.
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Fig.1 Multifunctional cold-proof clothing parts
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Fig.2 Body structure diagram
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Fig.4 Long cold-proof sportswear structure diagram
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Fig.6 Front body extension structure diagram
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Fig. 10 Multifunctional outdoor cold-proof sportswear
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Fig. 11 Experiments with three types of wearing models
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Tab.3 Thermal resistance and rated temperature of the

multifunctional cold-proof clothing in three
dressing forms
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