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Thermal storage and release characteristics of concrete radiant

floor under cooling and heating conditions
YANG Yizhen, MA Jinghui . DAI Bobin, WEI Houfu
(School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to clarify the thermal storage and release characteristics of the concrete radiant floor, the
temperature and thermal response characteristics of the concrete radiant floor in the process of thermal storage and
release were analyzed from the perspective of time constant. The results showed that the time constant in the
heating condition was faster than that in the cooling condition, and the temperature of concrete radiant floor was
easier to tend to be stable. When the water supply flow was 6 L/min and the time constant was 1, the average
cooling storage capacity and release capacity of the 120 mm thick radiant floor test block were 21. 6 W/m?*
and 11. 7 W/m?* respectively under the condition of the ambient temperature (26. 041. 0) °C and the water
supply temperature 22 1 ‘C. The thermal storage capacity and release capacity of the radiant floor
specimen were 83, 7 W/m?’ and 40. 2 W/m? respectively under the condition of the ambient temperature
(16. 541 0) C and the water supply temperature 29. 8 “C. The water supply flow had little influence on
the thermal storage and release characteristics of concrete radiant floor, but the thermal storage and release
capacity and the change rate were significantly improved by changing the water supply temperature. With
the increase of the temperature difference between the water supply and the air in the hood, accumulated
thermal storage increased exponentially, and the accumulated thermal release increased linearly. The
results can provide a basis for the design and operation control strategy of concrete radiation system.

Key words: concrete radiant floor; cooling condition; heating condition; time constant; thermal

storage and release characteristics
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