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A Study on the Heat Transfer Characteristics of the Radiant
Chilled Ceiling Panel for Space Cooling
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Abstract

There is a chilled ceiling panel which carries out the air conditioning by radiation and convection
between the room and cold ceiling panel surface. In order to verify heat transfer characteristics between
them in cooling system with radiant chilled ceiling panel, analytical and experimental studies were
performed for various design and operating parameters such as tube space and diameter, inlet water
temperature, mass flow rate, cooling load, and so on.

In this study, we found that the tube space and inlet water temperature were more important
elements than the tube diameter and water flow rate for the performance of radiant chilled ceiling
panel. The cooling capacity of the radiant chilled ceiling panel had the maximum value of 65W/m’
because the highest cooling capacity was limited by the condensation on the panel surface. The results
of comparison between numerical analysis and experiment showed a resonable agreement qualitatively,
especially for low cooling capacity.
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Fig. 2 Concept diagram of cooling system with
chilled ceiling panel.
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of the panel surface and the outlet water

Fig. 4 Variations of the heat loss and temperatures
with the flow rate. of cold water.
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Fig. 5 Variations of the heat loss and temperatures

of the panel surface and the outlet water
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Fig. 6 Variations of the heat loss and temperatures
of the panel surface and the outlet water
with inlet the cold water temperature and
the cooling load.
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Fig. 7 Experimental results of temperatures of the
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temperature.
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