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Experimental study on the thermal insulation application of

phase-change plasterboard enclosure structure
ZHANG Xinlu' \WANG Zhiyi', XU Chi* ,YUAN Liting'
(1. School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou 310018,
China; 2. Zhejiang Province Institute of Architectural Design and Research, Hangzhou 310006, China)

Abstract: To study the heat storage performance of the phase-change plasterboard enclosure structure
during the transition season, two experimental comparison rooms of the same size were built, the phase-
change plasterboard was affixed to the inner side of the enclosure structure to test the indoor temperature
and wall temperature of the experimental comparison rooms under various working conditions, and its
applicability in the transition season was discussed through the thermal performance analysis of the rooms.
To prepare the phase-change micro-capsules in the plasterboard, paraffin (n-octadecane) was used as the
core material, and polymethyl methacrylate (PMMA) as the wall material, with the phase-change
temperature being 28 ‘C and phase-change latent heat being 180 kJ/kg. Under the same outdoor climate

conditions, a month of multi-group experimental research was carried out. The variation rules of the

Wk B :2023—07—23 M4 AR HE . 2023—11—02

BAIUH WLAE A AR SR H (LQ22E080021)

FEB A RSB (1999— O, L WL T BUH0F R AR , 3228 A L 5501 RE AN AL S A Jy T 5
WEEE . T, E-mail: zywang-wi@163. com



%2 K BN AL AT AR PR 235 R B PR S B 5 239

indoor air temperature and wall surface temperature were tested, and the indoor thermal environment was
compared with that of ordinary rooms. The results show that the performance of the phase-change
plasterboard is stable, When it is applied in Hangzhou during the transition season, the maximum indoor
peak temperature can be reduced by 1. 10 ‘C, the wall temperature fluctuation can be reduced by 1. 18 °C,
the peak delay time can reach 40 min, and the indoor temperature discomfort can be reduced by 6. 82 ‘C *h/d,
which effectively alleviates the indoor temperature fluctuation and enhances the thermal inertia of the enclosure
structure. In addition, compared to natural ventilation at night, the phase-change enclosure structure combined
with night ventilation can reduce the indoor discomfort time by about 2 hours, reduce the cumulative indoor
temperature discomfort by 2. 08 “‘C+h/d, and effectively improve indoor thermal comfort. This study verifies the
thermal insulation effect of the phase-change plasterboard applied to the enclosure structure through comparative
experiments, which can provide reference for subsequent simulation research.

Key words: phase-change material; transition season; enclosure structure; thermal insulation;

thermal comfort
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