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An equivalent thermal resistance heat transfer model for
concrete radiant floors with embedded ribbed tubes based

on the reaction coefficient method
CHAI Jianyuan , MA Jinghui » RAN Kecheng, LI Xingyu, TAO Sheng
(School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To investigate the thermal response characteristics of concrete radiant floors with embedded
ribbed tubes under intermittent operating conditions, an equivalent thermal resistance heat transfer model
for concrete radiant floors with embedded ribbed tubes was established by the reaction coefficient method
according to the heat transfer process, and the accuracy of the equivalent thermal resistance heat transfer
model was verified by comparing the simulated values of the model with the experimental values. The
experimental results show that for the concrete radiant floors with embedded ribbed tubes using the ribless
round tube equivalently. when the temperature discrete interval was 0.5 h, the relative error between the
simulated and experimental values of the upper surface temperature and the core layer temperature was
less than 4%, and the relative error between the simulated and experimental values of the heat storage and
release capacity was less than 10%. The equivalent thermal resistance heat transfer model for concrete
radiant floors with embedded ribbed tubes has high accuracy and can better reproduce the dynamic heat
transfer process of concrete radiant floors with embedded ribbed tubes. The study describes the complex
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heat transfer process of concrete radiant floors with embedded ribbed tubes with a system of linear

equations by the reaction coefficient method, which is quick to calculate and helps to promote the

application of concrete radiant floors with embedded ribbed tubes in engineering.

Key words: embedded ribbed tubes; concrete radiant floor; thermal characteristics; reaction

coefficient method; equivalent thermal resistance heat transfer model
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