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Theoretical Calculation Model and Experimental Validation of the
Radiant Ceiling Unit Cooling Capacity

Yu Guoqing Jia Wenzhe Zhao Yanjie

(School of Environment and Architecture, University of Shanghai for Science & Technology, Shanghai, 200093 ,China)

Abstract According to the heat transfer between radiant ceiling unit and surrounding environment, theoretical calculation models of sin-
gle piece of the capillary cooling radiant ceiling unit and two units in series combination were set up to calculate their cooling capacities
based on the reasonable simplification of configuration of radiant ceilings. The cooling capacities under the condition of 25°C room temper-
ature, 15 ~19°C supply water temperature were then tested. The comparison between measured data and calculation results show that the-
oretically calculated cooling capacity of single unit and of two series-connected units agree with the experimental testing data, which shows

that the theoretical calculation models are reasonable and feasible and can be used to predict the cooling capacities under real conditions.

Keywords radiant ceiling unit; experimental test; cooling capacity; theoretical calculation model
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Fig. 1 Configuration of capillary tube radiant ceiling unit
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Fig. 2 The simplified model of radiant panel
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Fig. 3 Schematic of experimental system
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Fig. 4 Comparison of cooling capacity of single radiant

ceiling unit between measured and calculated results
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Fig. 5 Comparison of cooling capacity of two

series-connected radiant ceiling units between

measured and calculated results
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