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Energy storage characteristics of phase change glass envelope and its

effect on indoor thermal environment

LI Dong, HU Wanyu, ZHANG Chengjun, LIU Changyu , YANG Ruitong
(School of Civil and Architecture Engineering, Northeast Petroleum University, Heilongjiang Daqing 163318)

Abstract: The thermal performance of glass envelope is directly affected by its energy storage characteristics, which
depends on the properties of materials. Traditional glass envelope has the characteristics of small thermal inertia
and large heat transfer coefficient, which leads to large building energy consumption and poor indoor thermal
environment. Taking the regulation of energy storage characteristics as the research objective, a thermal analysis
model of glass envelope building is established, and the influence of different materials including air, silica aerogel
and phase change material on energy storage characteristics and indoor thermal environment is analyzed. The
results show that the energy storage and thermal inertia are stronger when phase change materials are added to the
glass envelope. Compared with glass envelope filled with silica aerogel and air, when phase change materials are
added, the inner surface temperature decreases by 1. 50 K and 3. 54 K, respectively, and the peak heat flux on the
inner surface decreases by 1.26 W + m * and 2.62 W + m °, showing that glass envelope with phase change
materials can effectively improve indoor temperature distribution uniformity and indoor thermal comfort.
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Fig. 1 Heat transfer model and monitoring points
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