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Simulation and Experimental Study for Energy Flow Dynamics
of Floor Radiant Heating System

Byung-Cheon Ahn, Jae-Yeob SongT, Tae-Won Lee’; Yong-Ki Kim’

ABSTRACT: A simulation and experimental study for énergy flow dynamics of floor
radiant heating system were performed. The study was done under both environmental
chamber and a house with several rooms. The unsteady energy analysis method using
equivalent R-C circuit and radiation heat transfer analysis of enclosure analysis method with
simple structured rooms were used for computer simulation. Also, first order dynamics with
time delay in analyzing the return water was considered. The results of temperature changes
of the simulation study are good fit with the ones of experimental one.
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Fig. 1 Schematic diagram of experimental

epuipment.
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Table 1 Operating conditions (enviromental
chamber).

Outdoor
rate temperature |temperature

Flow | Supply water

Description

Casel | 2LPM 50T 8T
Case2 | 3LPM 50T 8T
Case3 | 3LPM 60T 8T
Cased | 2LPM 50T 2T
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Fig. 2 Floor pipe networks in household.
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Fig. 3 Simplified room model for radiation
heat transfer analysis in room.
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Fig. 4 The temperature responses of return
water.
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Fig. 5 Various temperature changes in room.
(Ts=507C, Flow rate=2lpm, To=87T)
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Fig. 6 Various temperature changes in room.

(Ts=b50T, Flow rate=3ipm, To=87T)

70 T T T T
L Supply water Supply
Retum
60 Retum
Floor sur i
=~ — =~ Foor sur\‘ace1(expenment)
50 . Floor
—~
o L g#”"‘” ————— Indoor air{experiment)
e 3 ——————Indoor air{simulation)
@ 40 1’ Inner wall i
2 S Inner wall
8
o BE e T
5
[ 2
20 K
Inner wall surface R
Outdaor air —
o MLV SN LA L AN LAV AN LA A PR P AN FF I
0 i 1 1 1 { 1 1

0 1 2 3 4 5 6 7 8
Time (Hour)

Fig. 7 Various temperature changes in room.
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Fig. 8 Various temperature changes in room.

(Ts=507C, Flow rate=3lpm, To=27)
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Fig. 9 Various temperature responses of each
room in household.
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