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An Experimental Study and Transient Simulations of
the Radiant Heating Floor Panel by Using Finite Difference Methods

ABSTRACT

R OE FI* 8 X BT A O Kt
J.Y. Sohn, K.S.Chung, B. Y. Park

“Ondol” have been used in residential buildings for several thousands years in Korea. The
traditional “Ondol” heating system of Korea has changed into the radiant heating system with
piping embedded in floors or slabs. This study reports the results of transient experiments per-

formed on a radiant heating system and enclosure. The paper presents some details of the thermal
response of slab-heated buildings to varying patterns of heat input. Furthermore, I'll compare
the results of experimentation with the ones of the numerical simulation by using the explicit
and implicit forms of the finite difference methods (FDM). The study has contributed to testify
the feasibility of numerical analysis, and the understanding of the transient behavior of radiant
heating panels and enclosure exposed to this type of heating system,
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Fig.1 One-Dimensional Heat Transfer Models

for the Center Region
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Table Experimental Description

Hot Water Supply

Temperature sTc, 48¢

36 Hours Continu-—
ous Heating

Heating Condition
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1990. 2. 5

Experimental Dates

Remarks Hot Water Supply
Temperature is the
Automatic Control
Temperature of

Heating Boiler

Table 2 Measurement Items: and Apparatus
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Measurement Items No. of Measurement Points Measurement Apparatus
Outside Temperature Center of East & North Side * Temprature
Ceiling Ceiling Side : 3 Points Sensor : Copper ~
Inner & Inner Wall Each Orientation : 3 Points Constantan @0.3mm)
Outer - - - Thermocouple
Outer Wall Each Orientation : 3Points
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