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Heat transfer characteristics of concrete radiant heating
ceiling in winter

Li Jing,Li Nianping , Sun Yafen , Su Lin, Zhang Xuhan
(College of Civil Engineering, Hunan University, Changsha 410082, P. R. China)

Abstract : A simplified mathematical model was established to calculate the heating transfer capacity through
MATLAB program. Compared with the results of thermal performance test, the mathematical model was
reasonable with a maximum error less than 5. 15%. According to the results of model and experiment, in
the constant flow condition, heating capacity of the ceiling increases as the temperature increases,
meanwhile heating capacity decreases as the heat exchange coil spacing increases.
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Table 1 Physical parameters for the materials
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Fig 2 Concrete ceiling radiant heating test rig
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Fig 3 The picture for concrete ceiling structure
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Fig 4 Distribution for heat-transferring coil
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Table 2 Instruments and equipment of the experiment
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Fig 7 Measured values and calculated values

comparison chart for the ceiling temperature
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Table 3 The error for mathematic model calculation value and experiment value
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Fig 8 Measured values and calculated values comparison chart
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Fig 9 Vertical distribution of indoor air temperature

for the heat flux density
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Fig 11 Changes for indoor air temperature
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