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ABSTRACT: The objective of this study is to analyze the possibilities and considerations
for the application of the radiant floor cooling system by analyzing the problems of a
conventional cooling system through field tests and thermal performance simulations of
the radiant floor cooling in an apartment building. The results are as follows.

(1) Problems of the conventional cooling system with PAC (packaged air conditioner)'s
include draft, local discomfort, and excessive electrical peak demand.

(2) According to the measurement during the cooling and intermediate seasons, the
floor surface temperatures which are experienced at the time of cooling with PAC's and
during intermediate season are similar to the temperatures for radiant floor cooling.

(3) The radiant floor cooling system is applicable to apartment buildings during the
cooling season, especially on hot and clear days.
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Table 1 Test methods

Period

Condition

Remark

Summer
(AUG)

Mndoor/outdoor air tem-

Natural condition without any .
. . perature and humidity
Natural mode occupants, cooling, and ventila-
. Floor surface
tion
temperature

Non-cooling mode

With any occupants but without
cooling

Air conditioning with air
temperature control

Betpoint : 24

Bupply airflow mode
medium, low

With or without ventilation

high,

Air velocity, electric po-
wer

Air conditioning with
humidity control

Betpoint : 55+ 5%

Intermediate period (SEP™ OCT)

Tontinuous data acquisition until
the beginning of the heating
season

Mndoor/outside air
temperature and
humidity

Table 2 Room air temperature when PAC is in operation

Room Average () Standard deviation Maximum () Minimum ()
Master room 27.2 0.3 27.9 26.3
Living room 25.1 0.5 26.1 24.7
Kitchen 25.7 0.4 26.5 25.1
) , 3.2
3.3.1
(Air  conditioning with air temperature
' control)
0.06" 1.20
m/s, 0.02" 0.13m/s
1.2 m/s,
. 0.8 m/s
Table 2
32 1
H 3 il ) 2~ 3
8 10 , 1

Table 1
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Table 3 Simulation program input data

Variable Input data
Location Central hqusing unit
on a typical floor
Model |Orientation South
House Model Master bedroom
foorm (area 18.0 m?,
ceiling height 2.3 m)
Weather | Seoul Standard Weather Data®
Air Natural 27 ACH
ventilation
Change Radiant
Rate . 1 ACH
cooling
Convection 21.3 W/person
© | Radiation 49.7 W/person
People
Latent 45 W/person
Number 2 persons
Lighting® Convection 11.8 W/n;2
Radiation 9.2 W/m
Convection 8.3 W/m?
Equipment| Radiation 8.3 W/m?
Latent 0.0 W/m?
] Method Continuous cooling
85:5;::;1 Flowrate | 1.1 Ipmx 2 (panel coil)

Set point

26
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Fig. 9 Room thermal environment on a hot and clear summer day (August 16, Seoul).
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Fig. 10 Room thermal environment on a hot and very humid summer day (August 3, Seoul).
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