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Radiant Cooling/Heating System using a Plasterboard ceiling

Abstract

In medical facilities where people are in a supine position, ceiling radiation cooling/heating systems with
lower [lindoor vertical air temperature profile] and [lunpleasant airflow feeling] are problematic.

Therefore, the authors developed a Radiant cooling/heating system that adjusts the temperature of a
ceiling surface using air-conditioning in a ceiling plenum made of common building materials.

In this paper, various heat transfer coefficients of the developed system were assumed. As a result, it
was found that adjustment of the temperature of the lower surface of the ceiling plenum was more
effective than for the upper surface of a ceiling plenum. Moreover, annual thermal load calculation at the
time of applying this system to a 4 bed room was performed. As a result, it was also found that the
sensible heat load of this system was less than that of general air-conditioning system when the layer of

thermal insulation installed is at least 50mm thicker than that usually used for a general ceiling plenum.
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