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Analysis of the Thermal Storage Performance of Radiant Floor Heating System Using
Phase change material
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Abstract This study is a basic step for developing a floor heating system using phase change material(PCM) with
the high thermal performance, and aims to analyze the thermal performance of PCM floor heating system through
a Mock-up test. The Mock-up Room was consisted of two rooms, each with the existing hot water floor heating system
(Rooml) and PCM floor heating system (Room2). And the temperature changes of the two rooms were compared
after the boiler shutdown. The result of the test, rooml took 230 minutes for the floor surface temperature to drop
from 35 C to 30 C, while room2 took 570 minutes. In other words, the time-lag of room 2 was about 2.5 times
longer due to the thermal storage effect of PCM.. The floor surface temperature was 1.6 C to 4.6 C higher than
rooml in room2. And when the four-hour boiler on-off schedule was applied repeatedly, the floor surface temperature
of room 2 was higher than room 1 and the maximum difference was 1.5 degrees. Also, the room temperature difference
was 0.1 degrees. This means that room 2 has a higher floor surface temperature under the same indoor temperature
conditions. This study is a basic performance review for PCM for future research, and further studies will be conducted
on the proper application location of PCM and the schedule of heating operation, energy saving and the improvement
of indoor comfort through the expected mean temperature reduction (PMV).
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Mock-up Roome A] B A A 35m', o] 2.15mQ) 22 A7) A= Fig 19} Zo] FAsch 41
o) %/“L}-H]—/\]/\Eﬂ 22 PCM HFE WA 2Bl o 52 Al o) Ao H8% 7|E 2FrlEdEiA ~H
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