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Radiant ceiling cooling (RCC) systems have gradually
attracted the attention of HVAC engineers because of
the possibility of providing good thermal comfort con-
ditions without the need for large energy consumption.
It should be mentioned that the RCC systems are con-
structed from flat ceiling-mounted radiant panels with a
high absorption coefficient. In these systems, the chilled
water is passed through the cooper tubes and causes the
panel temperature to decrease. Although the RCC sys-
tems have many advantages, like high thermal efficiency,
by providing good thermal comfort conditions, the per-
formance of these systems can be limited by the conden-
sation of water vapor on the chilled ceiling. Therefore,
radiant ceiling cooling systems may be impracticable in
hot and humid climates.

The main aim of this study is to analysis the perfor-
mance of the RCC systems at the vicinity of dew point
temperature and under conditions wherein the risk of
condensation is very high. For this purpose, the average
value of condensation rate in a wide range of temper-
ature and relative humidity has been numerically cal-
culated by developing a CEFD code for simulating heat
and mass transfer over the chilled panel. The men-
tioned CFD code can solve four main governing equa-
tions; continuity, momentum, energy and concentration
equations, by the finite-difference technique. Results in-
dicate that air speed, dew point temperature and surface

\\o

temperature of the chilled panel are the most effective
parameters to affect the condensation rate on the chilled
panel. After finding these important parameters, a sim-
ple, non-differential correlation has been proposed by
linear regression on the basis of the mentioned effective
parameters. The correlation has been defined using the
analogy between the heat and mass transfer phenom-
ena. The correlation has been verified in two different
ways. First, by comparing the dimensionless velocity
profile inside the boundary layer with the similar ana-
lytical solution, and second, by comparing the results of
the correlation with a mass transfer correlation proposed
by Robert E. Treybal, in 1981. Both validations show
very good agreement between the mentioned compara-
tive results. Therefore, the mentioned simple correlation
can be extensively utilized for designing a radiant ceiling
cooling system under various climactic conditions.

Key Words: Radiant ceiling cooling, condensation, ap-
plicable correlation.



