276/

2o} b o] BFEF P AARSA Aol WAE 9
The Effects of Operating and Design Conditions on the Performance
of Radiant Heating Panel

°] 2] 4 z g **
Tae Won Lee, Ho Young Kim

Key Words : Panel (31'd), Pipe pitch( <% wjd7}+2 ), Location (sidZ]),
Heating hours (7}g217}), Energy supplied (elUXF38), Comfort (&4

ABSTRACT

The transient heat transfer characteristics in the radiant heating panel were predicted by
numerical analysis. Thermal behaviors of panel, such as temperature distributions in panel and
convective and radiative heat fluxes in panel surface with respect to time were obtained. Heating
hours per day, rate of energy supplied and maximum temperature differences at panel surface
were also compared for several important parameters.

The performance and thermal comfort of heating panel were studied and compared for
various operating and design conditions such as pipe pitch, pipe location, pipe diameter and flow
rate of hot water for the purpose of producing useful data, which can be used for the test and
decision of efficient operating condition of the conventional heating systems or the optimal
design of the new panel heating systems.
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Table 1 Operating conditions

Temperature of hot water (°C) | 50.0, 49.0
Indoor air temperature ("C) 28.0

Outdoor(window) temperature | 10.0

C)
Averaged panel surface
temperature (°C)
for start of heating 30.0
for stop of heating 32.0

Table 2 Properties of each materials

Conductivit Densutg pecific heat
(J/hr «cm-CX (kg/em®)| (I/kg-C)
Concrete | 62.2800 | 0.002300 653. 00
Insulation| 1. 0386 0.000024 1214. 00
Mortar 50. 2308 0.002020 1130. 22
Gravel 22. 1832 0.001850 837. 20
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pipe pitches and flow rates
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Fig.5 Rates of energy supplied per day per
unit panel surface area for various
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