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Analysis on frequency thermal characteristics of pipe-embedded

radiant floor based on frequency-domain finite element method

LI Anbang, XU Xinhua
(Department of Building Environment and Energy Engineering, Huazhong University of

Science and Technology, Wuhan 430074, P.R.China)

Abstract: Analyzing the frequency thermal characteristics of the pipe-embedded radiant floor may give a
further insight into its dynamic thermal performance and important guidelines for the system and control
design. A frequency-domain finite element model of the pipe-embedded radiant floor is developed. The time-
domain model of this structure is also developed by using ANSYS (ANAYS model) for reference. The
accuracy of the frequency-domain finite element model of this structure is evaluated by comparing its results
with that of the ANSYS model. The frequency thermal characteristics of the pipe-embedded radiant floor
are calculated and analyzed by using this frequency-domain finite element model. The frequency thermal
responses of the pipe-embedded radiant floor are basically unchanged with the frequency in low-frequency

range while change rapidly in high-frequency range. Therefore dynamic calculation method should be
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adopted in predicting the heat transfer of the pipe-embedded radiant floor especially when high-frequency
thermal disturbances are dominant in the room.
Key words: pipe-embedded radiant floor; freqnency-domain-finite element; frequency thermal

characteristics; ANSYS
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Fig.1 Schematic diagram of pipe-embedded radiant floor
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Fig.2 Meshing of the pipe-embedded radiant floor by using FEM
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Fig.3 Comparison of the results calculated by Frequency-Domain Finite Element Model and ANSYS model
(i.e. Time-Domain Finite Element Model)
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Fig.4 Frequency heat flux responses on different surfaces to the upper floor surface characteristic disturbance
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Fig.5 Frequency heat flux responses on different surfaces to the pipe surface characteristic disturbance
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