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A Study on the Dehumidification Control
to Prevent Condensation for Radiant Floor Cooling
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ABSTRACT: In the forming of an integrated system of radiant floor cooling and dehumidi-

fying, chilled coil can be used for cooling and dehumidification. Therefore, it is necessary to

find the efficient control method which can eliminates latent load efficiently. This study has

been conducted to find this method by dividing the dehumidification system into 3 types ac-—

cording to the control variables and analyzing characteristics of each system. To prevent the

floor surface condensation, the amount of condensation can be manipulated by water tempera-

tures, water flow rates in chilled coil, and air flow rates passing by it. So dehumidification

system control can be divided into constant air flow control and variable air flow control. Re-

garding dehumidification control, variable air flow control, which eliminates latent load rather

than sensible load, is preferable to constant flow control.

Key words: Radiant floor cooling(¥l&-E-A81%), Dehumidification system(# 54l 2281), Ondol
(2 &), Condensation(Z4 =), Control(A]¢])
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Fig. 2 Schematic diagram of control methods

Fig. 1 Schematic diagram of cross—counter flow

in integrated system.

cooling and dehumidifying coil.
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Table 1 Input data for the simulation

Categories Input data
o . 37.5°N
Building location 127 0°F
Standard
Weather condition weather data
for Seoul
Infiltration during cooling season (conitﬁriHrate)
Sensible | Convective | 21.3 W/person
heat Radiative | 49.7 W/person
People
Latent heat 45.0 W/person
Number of occupants| 2 persons
: Convective| 11.8 W/m”
Lighting | S¢nSible | =222 )
eat Radiative 9.2 W/m
Sensible |Convective| 83 W/m”
Equipment| heat Radiative 8.3 W/m”
Latent Heat N/A
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Table 2 Simulation condition for dehumidifier
control according to dew point tem-

perature
Case 1 Case 2 | Case 3
Control method Outdoor reset with indoor
for floor panel temperature feedback control
\zca(i”rilgll;?é Dew point temperature
Controlled| Fixed Fixed
Control | Water 17604 | 0,04 0.04
method | flow rate kg/s kg/s ke/s
for
dehumi-| Water Fixed |Controlled| Fixed
difier |temperature| 15T 15~24C 15C
. Fixed Fixed |Controlled
Alr flow A1 ) 0~41
ate CMH CMH | CMH
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Input T, T;, and W,
Calculate T,

RC = True |

!
Determine and adjust T,
according to T_and T,

!

| Calculate DPTS, DP_err
!

Adjust manipulated variables
(Thq,en_t’ th’ Ma\r)
according to DP_err
v
Output
the value of RC and
manipulated variables

Fig. 3 Control algorithm of integrated system

for radiant cooling.
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Table 3 Room thermal environment during the
whole cooling period according to con-—
trol methods

Case Case 1|Case 2| Case 3
Room air temperature('C) | 257 | 25.7 | 257
Floor surface temperature(C)| 24.8 | 247 | 246
Relative humidity(%) 810 | 806 | 80.3

MRT(C) 254 | B3 | B2
OT(T) 255 | b5 | 254
PMV 0.1 0.1 0.2
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Fig. 4 Heat extraction according to control me-—
thods during the whole cooling period.
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Table 4 Heat extraction and its component ratio according to control methods during the whole

cooling period

Case 1 Case 2 Case 3
Case Heat extraction | Ratio | Heat extraction | Ratio | Heat extraction | Ratio
(kWh) (%) (kWh) (%) (kWh) (%)
Radiant cooling 143.7 71.3 152.5 74.0 164.8 8.7
Dehumidification (sensible) 34.6 17.2 27.4 13.3 16.5 7.9
Dehumidification (latent) 23.1 11.5 26.3 12.7 28.0 154
Sum 2014 100 206.2 100 209.3 100
35 35
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Fig. 5 Room thermal environment and heat ex-
traction rate during the first period of
condensation occurrence.

Timethr)
(¢) Case 3. Air flow rate adjustment
Fig. 6 Room thermal environment and heat ex—

traction rate during the first period of
condensation occurrence.
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Fig. 7 Characteristic curve of dehumidifier.
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