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Research on Heat Transfer and Cooling Capacities of Concrete
Radiant Ceiling Based on Simplified RC-Network Model

LI Nianping', PAN Chuyang, HUANG Xiaojun, GU Zhaoyang, SU Ling, CHANG Lina
(College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract;: This paper aims to study the characteristics of heat transfer for concrete radiant ceiling and
its cooling capacity. A two-dimensional stead-state heat transfer model on the basis of simplified RC (Re-
sistance and Capacity) Method was adopted to simulate the inner heat-transfer condition of concrete ceiling
as well as the temperature fields. The calculated results showed that the cooling capacity of concrete ra-
diant ceiling was affected by the temperature of supply water, distance of tubes and water flow rate. When
the supply water temperature, flow rate and indoor air temperature ranged from 11~14 °C, 0.26 ~0. 33
m®/h and 25~26 °C, respectively, the cooling capacity varied from 40 to 50 W/m?. The simulation models
were also validated by experimental results, and the calculation error was less than 6 %.

Key words: concrete radiant cooling panel; simplified RC model; steady-state heat transfer; cooling ca-
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Fig. 1 RC simplified heat transfer model
for concrete radiant ceiling panel
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Fig. 2 Heat transfer model inside the
concrete radiant ceiling panel
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Tab.1 Measured data of four experimental conditions
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Tab.2 Error analysis of four conditions
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Tab.3 Comparison of experimental data and calculated
values of the cooling capacity of C-CRCP
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TH 1 48 50.7 5.6 32.7 18.0 64.6
T 2 42 43. 4 3.3 28.5 14.9 65.7
T3 43 44.6 3.4 29.3 15.3 65.6
T0 4 39 40.7 4.4 26.9 13.8 66. 1
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