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[ Abstract]  The application of Phase Change Materials (PCMs) in building envelopes is an effective way to improve indoor
thermal environment and residential comfort. To explore the energy saving potential of PCMs in hot summer and cold winter region,
this paper compared the energy saving effects of different PCM application methods. The building performance with various PCM
application methods was evaluated using energy use intensity (EUI). The PCM was encapsulated in a high density polyethylene
sphere and embedded in an XPS thermal insulation panel, forming XPSPCM boards. The results show that the EUI was reduced by
0.27 ~ 0.66 kWh/m? when the XPSPCM board was installed near the inner surface of building walls during cooling season,
compared to the case when XPSPCM board was installed near the outer surface of the building walls. The EUI reduction in heating
season was 0.68 ~ 0.88 kWh/m2. For annual thermal performance, the lowest EUI was achieved when the XPSPCM board was

installed to near the inner surface of building walls. In addition, the building performance was better with the PCM concentrated on
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the south-facing wall than the case with PCM distributed on each wall. For the PCM with a melting point of 25°C, the energy

consumption was the lowest when the PCM concentrated on the west-facing walls.
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Table 1 Wall materials and parameters
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Fig.6 Indoor air temperature
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Fig.7 Schematic diagram of building orientation
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Fig.9 Indoor air mean radiant temperature
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