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Analysis and optimization of the energy efficiency of

dry fan-coil unit and radiant ceiling
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Abstract: In order to find an optimization plan for sensible heat terminal, and facilitate the reasonable
choice of dry fan-coil unit and radiant ceiling in engineering, the specifications of two types of commercially
available sensible heat terminals, i. e., dry fan-coil unit and radiant ceiling, for example, power
consumption per kilowatt cooling supply, are compared and analyzed through theoretical calculation. The
results show that the dry fan-coil unit has greater cooling capacity and takes up less space, the fan
contributes to the major part of power consumption of dry fan-coil units, the power consumption per
kilowatt cooling supply of radiant ceiling is far less than that of dry fan-coil units, and the energy efficiency
is high. The power consumption per kilowatt cooling supply of radiant ceiling can be diminished by
increasing the temperature difference between supply/return water and reducing the water flow rate at the
same average temperature of supply/return water. On this basis, an optimization and improvement plan of
serial combination was proposed and analyzed. Furthermore, the serial combination of first radiant ceiling
and then dry fan-coil unit can reduce the power consumption per kilowatt cooling supply by 33.60% ~

49.84% than dry fan-coil units with similar cooling capacity. The results indicate that the serial
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combination of radiant ceiling first and dry fan-coil unit second can reduce the power consumption per
kilowatt cooling supply by 18. 03% ~25. 82% and increase the cooling capacity by 19. 58 %~32. 96 %. This

study can provide a reference for the reasonable choice of sensible heat terminals in practical engineering.

Key words: sensible heat terminal; dry fan-coil unit; radiant ceiling; energy efficiency; serial

combination
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