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ABSTRACT: This study has been conducted to evaluate the applicability of the control
method in the dehumidification-integrated radiant floor cooling system in terms of stability of
the room air temperature and the control variables through experiments. To do this, the rela-
tionship between the control variables in preventing floor surface condensation is first analyz-
ed and the control method is predetermined through simulations. The results are as follows.
First, it is necessary to determine the operation status of the dehumidification system accord-
ing to the relationship between floor surface temperature and dew point temperature in the
conditioned space. Second, outdoor reset with indoor temperature feedback control is better
than on/off bang-bang control with respect to temperature stability in controlling the room air
temperature and the possibility of energy savings. Finally, the humidity sensor can be located
with the cwrent thermostat in that there are small differences in absolute humidity in vertical
distribution.
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Fig. 1 Schematic diagram of the relationship

between the control parameters.
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(a) Radiant floor cooling system is operated
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dependently to the dehumidification system

Fig. 2 Control algorithms of the dehumidification-integrated radiant floor cooling system.
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Table 1 Input data for the simulation
Categories Input data
o . 37.5°N
Building location 1270°E
Standard
Weather condition weather data
for Seoul
. . . N 1 ACH
Infiltration during cooling season (constant rate)
Sensible | Convective | 21.3 W/person
heat | Radiative | 49.7 W/person
People
Latent heat 45.0 W/person
Number of occupants| 2 persons
s Sensible | Convective] 11.8 W/m'
Lighting | “heat [ Radiative | 92 W/m'
Sensible | Convective| 83 W/m'
Equipment| heat Radiative 83 W/m'
Latent Heat -
Settings Water flow rate 2.2 lIpm
for radiant| Set-point of room 26T
cooling air temperature
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Table 2 Comparison of room air temperature, floor surface temperature, and total operating time of

packaged unit with DX coil

Room air temp.(C) |Floor surface temp.(C)| Dew point temp.('C) | Total operating time

AVG SD AVG SD AVG SD of packaged unit (hr)
Case 1 26.0 0.6 242 1.1 214 1.7 6
Case I 26.5 0.5 24.9 0.9 22.0 19 4
Case I 26.0 0.4 24.3 0.6 20.9 2.2 3
Case IV 26.0 0.4 24.3 0.6 209 2.2 3
Case V 26.1 0.3 25.3 0.6 22.8 24 299

Case 1: Radiant floor cooling system (on/off control) is operated independently to the dehumidifi-

cation system.
Case II:
tion system.
Case III:

Case IV:

pendently to the dehumidification system.

Case V:

Radiant floor cooling system (on/off control) is operated dependently to the dehumidifica-
Radiant floor cooling system (outdoor reset with indoor feedback control) is operated in-
dependently to the dehumidification system.

Radiant floor cooling system (outdoor reset with indoor feedback control) is operated de-

Only packaged unit with DX coil is used for room air temperature control.

* Floor surface condensation is not occurred in every cases.
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Fig. 3 Comparison of room air temperature, floor surface temperature, operations of the radiant

floor cooling and dehumidification system (DX coil) (refer to Table 2).
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Table 3 Results of experiment according to

Internal sensible heat generation 30 W
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Fig. 5 Experimental results in room air temperature, floor surface temperature, dew point tempera-

ture, and supplied and returned water temperatures.
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Table 4 Difference of room air temperature, floor surface temperature, supplied and returned water

temperature, and indoor air humidity

Room air Floor surface Difference between . -
temperature temperature supplied and returned I.ndoor air humidity
difference (C) difference (C) water temperature (C) difference (g/kg(DA))
AVG 2.1 2.0 1.6 0.15
SD 04 0.7 09 0.18
MAX 2.9 3.2 6.2 19
MIN 1.3 0.8 0 0
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