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Optimization and Performance Validation of Inner Lining Fabric for
High-Temperature Live-Working Shielding Suit

LI Hongyan', XUE Xiaoyu’, ZHANG Dan', WANG Min**, GAO Yang'
(1. Electric Power Research Institute, State Grid Jilin Electric Power Co. , Ltd. , Changchun 130021, China;2. College
of Fashion and Design, Donghua University, Shanghai 200051, China)

Abstract : In response to the subjectivity and ambiguity in selecting inner lining fabrics for high-temperature live-working
shielding suits, the entropy weight—rank sum ratio method was introduced to quantitatively select the optimal fabric to
improve the thermal and moisture comfort of shielding suits. Six moisture-conducting fabrics were chosen for analysis.
Using the entropy weight—rank sum ratio method, fabrics were ranked and categorized based on thermal conductivity,
moisture wicking, instant cool touch and dynamic moisture management capabilities. Fabric with the best comprehensive
properties was selected for the shielding suit liner, and the effectiveness of the research method was verified by ergonomic
experiments. The results indicate that the 2% polyester-polypropylene double-layer unidirectional moisture-conducting fabric
performs best, making it suitable as a single-direction moisture-conducting fabric. Further investigation reveals that adding
an inner liner has no significant impact on the overall ergonomic performance of the shielding suit. The ergonomic perfor-
mance of current shielding suits in areas such as knee and hip requires improvement. These findings confirm the feasibility
of the entropy weight—rank sum ratio method for optimizing inner lining fabrics in shielding suits, and provide a reference
for further development and enhancement of high-temperature live-working shielding suits.
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Tab.1 Basic structural parameters of the samples
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Tab.3 Rank sum ratio and Probit value of each sample
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Tab.4 Classification number and critical value standard of each sample
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Fig.3 Consumed time for completing specified actions

before and after wearing the inner liner
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