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ABSTRACT: It is critical for radiant floor cooling system using Ondol to cause condensation
on a floor surface. To solve this problem, a radiant floor cooling system integrated with
dehumidification was proposed and evaluated in terms of its applicability and prevention of
condensation. Therresults show that the proposed system of radiant floor cooling integrated
with dehumidification properly maintained the indoor setpoint temperatures and prevented the
condensation on a floor surface. To achieve more stable indoor temperatures and humidity
control, a further study for the operation of dehumidification panel will be needed.
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Fig. 1 Concept of radiant floor cooling system
integrated with Dehumidification.

oty E#, AFALE oA whehEAl
PA2EY 54 RHET BF FZHY

EAIZte] Atte DS &)

31 dglad

AYrde 24m(W)X24mD)x24m(H) =
719 4719 Az ojFojFeon, I ©y HdIF
e 1.8mW)X12mH)e FEH 08m(W)
x1.6mH)Y 4FL 44 Yy HA34rh
a9 Ee Bayg LEFZAY dHE Fig. 2
o} 2},

32 M2 T4

H2E A2 Fig. 33 2o 49 F/ o
1HPY @54 YE7& Al&3le A€ XTI
2 Agsle BEoz FEINAG. AF FolZe
Zo] 20mZ, 5m AF o g 5742 oA,

Aolurale] wal Als B2y 3% WEE A&
st 2EAE YT & ATE AT, A29
Ble AAEE AME3t fFANE 9T F
A=E A

WE7E Batd we 1d 22 208 EA
$AY F UAEE FAPRLH, 4 H2=EAY
AAg ALsAEe AAAE AL FFA

2760  Linoleum

— Mortar

b— Insulation(160mm)

NAK

IME—————J0]
-]

)

SHHUHBEIOSHE I NINNRIEE

<~
i

E I

Ji0 140110 I {1141 0D

Floor of test cell

800

Fig. 2 Plan of test cell and section of floor.
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Fig. 3 Experimental set-up of radiant floor
cooling system integrated with dehumi-
dification.
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Fig. 4 Sensing point of test cell.
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ture and supply water temperature.
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Table 1 Outside air conditions

Qutside air | Outside air | Outside air
temperature RH humidity
() (%) (g/kg’)
Avg. 26.59 58.54 12.20
STDEV 4.46 18.27 1.46
Max 34.23 89.59 17.38
Min 19.99 27.93 8.30
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Table 1 Outside air conditions

Outside air | Outside air | Qutside air
temperature RH humidity
(T) (%) (g/kg’)
Avg. 26.59 58.54 12.20
STDEV 4.46 18.27 1.46
Max 34.23 89.59 17.38
Min 19.99 27.93 8.30
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Fig. 7 Test results of lst experiment.
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Table 2 Outside air conditions

QOutside air | Qutside air | Outside air
temperature RH humidity
(C) (%) (g/kg")
Avg. 2557 70.29 14.15
STDEV 3.59 16.33 148
Max 3267 96.43 19.64
Min 19.42 40.54 10.69
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STDEV 0.35 0.82 2.27 STDEV 1.99 0.27 354
Max 27.88 29.38 72.31 Max 28.16 26.44 78.33
Min 26.45 26.01 60.26 Min 20.26 2511 64.29
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temperature (C) | temperature () | RH (%) temperature (C) | temperature (C) | RH (%)
Avg. 24.73 2574 71.10 Avg. 2445 25.79 66.68
STDEV 0.82 0.40 3.96 STDEV 121 0.41 275
Max 25.93 26.35 79.40 Max 26.87 26.41 72.89
Min | 2224 2451 61.88 Min 22.49 24.59 58.60

Fig. 9 Test results of 2nd experiment.



152 ol 3 - ¥ E - A/ - 0|5 F

ACHY #71&¢ 7IAES 9rjds d9&
oo, AES H3td AFHEE A2
A4S #9339 4871z 54 ARz
AL 4¥HY, Fig. 99 Zo] AUi2=s dAL
T2 zol7} 05T olAS Rol: 71 e
‘11, AU2xe HuFol 2641Tolx, HIF AU
T 2579Coln, A5 AALEY HA

7} 18CZE Jehd, AUd@azdznAe dd¥ez
A Jvtn BGH = ik

Fig. 99] Z3oM s} o], 2EZ FFHE W

F2l 2EE YEVE g0z 2EAE £
g Al Hls) AuHoez E=RAT, 25 39 9
BrF WabAlel &Aooz ge U7 WE} vt
o FHER7 AAHA ol2& Aol Aldl H|
3 1217 30% AT #@ston, wekx AgHde
Akl AEF ZAESE €+ Utk a8
AFHgo| T I Fgtoz FHANY &
»lg_i, Al 2o WEIIE dYoR A gt
7401] vl Yio] AMEEHE AdUXE dE Z4A
4 e Aoz wuat? w3 YEss @
|4 §. e Al HlE B2 FEHE dHSFE
=7t AdAez genz Ay =HL2E9 b
% FULE9 AL FUh8te vie EdHe] =2
A o] AAdESe AHE & ok

l:l

pa

°m‘£

5.8 &

E dFodd e AFddn vt EA Wik ag
& B3 FAsn AEE FP3o AEFVF
o] B3d ulgEAl WuAlxde A sMTAE
A A sled, AxE aosd o&x 2o

(1) 12} Ag8R3zA0 uet A A7, wg
EAF WA zdoly AgHdddoze AdA
LEZFAEL FAEEd BEF Aoz FaHA

(2) 12 4de 2 AFVIFel FEE wd
Bil g zde dgrizt U FEAAF
1144.04 kcal, ZLAAZF 31556 keal, AF%F 053
kgez Axdsddn, AUdP2E=2AE 433
AL Qo AHE T F2LALE JA
' Aoz gy wetd, Agrisel T8E
vt BAL WAl 26 G 5E YHA|2dgoR 3

§ M5y o=
-]

198 2] et 04%—;5 »gugon ol
(3) Ag715el BHY HEA WgNxyel
WY RWLEE 2T o|4g fAstdor ¥ Ao
2 5’}“}5]“] Hig EHLEE7F 20C olstE Wi

Z AS 22EA H¥e] FUMY Aoz wddn.
4 *ll 71%°) T3E utgEA WA 2dd
A dtgEAL YA Ad o] dYoz AFEE o
€8 Af, vt B2He 22E adxoR WA
& 4 glod, 4FFE WAl A el of ¢
AHAY Ao dddn
6 Agddd vtdEAL YA LR S
o XY Ae, Aeddel EHHA 44
AlZbo]l EASIH I, o] A
Hek, 2831 =HLeEE

f

o}

c}
G EA YA 2D AFAEE A F A=
dngdES F/ME FAFoZN HFE + AUS
Aoz i

Z"L_
we.

)

2 d3E 20003 FHEFT 2140 ¥ oy
7 #EEde] d7Ades APHAUG

1. Kim, Y. Y. and Kim, K. W,, 2001, A Study
on the Thermal Environmental Analysis and
the Application of Radiant Floor Cooling in
Apartment Building, Korean Journal of Air-
Conditioning and Refrigeration Engineering,
pp. 541-548.

2. Whang, S. H, Lee, S. Y, Kim, S. H. and
Leigh, S. B, 2001, A Study on the Energy
Performance of Radiant Floor Cooling Sys-—
tem, Proceedings of the SAREK, pp. 960-965.

3. Korea Institute of Construction Technology,
1992, A Study on the Developement of Pre-
fab On-dol system, pp. 7-9.

4, Haines, R. W., 1987, Control System for Heat-
ing, Ventilating and Air Conditioning, Van
Nostrand Reinhold Company Inc., pp. 102-105.

5. Haines, R. W., 1991, Roger Haines on HVAC
Controls, McGraw-Hill Inc., pp. 166-178.



