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ABSTRACT: In this study, we made RFC, RCC and NCC according to the method by which
polypropylene capillary tube was adopted, and evaluated cooling performance of each system
through model experiments. We also investigated an applicability of the combined use of
radiant cooling and dehumidification system. The results are as follows: In case of normal
cooling load, RFC and RCC maintained set temperature without a condensation. But, in case
of peak cooling load, RFC and RCC resulted in the lack of cooling performance and caused a
condensation at the radiation surface. Consequently, the only use of polypropylene capillary
tube is considered not to be enough for cooling in real application. Using the combination of a
dehumidification and radiant cooling system maintained the set temperature without a
condensation. NCC kept the set temperature at anytime without a condensation. It is more
economic than packaged air-conditioner system due to the cooling effect of the floor surface.

Key words: Polypropylene capillary tube(Z2]Zz= 3 ZA#3), RFC(uetEARYH), RCC(AH
ZB AR HE), NCC(AHE thH W4, Dehumidification(#] ), Condensation(Z£)
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Table 1 Experiment condition

Item Experiment Experiment 1 Experiment 2 Experiment 3
Application system » RFC sRCC =NCC ®PAC = RFC »RCC
Set temperature 24+05C 26:057T 26+05C
A period of experiment 3 days 3 days 2 days
Range of 2%6~36T 21~32TC 18~30T

outdoor air temperature

Control ON/OFF control

ON/OFF control
+ Condensation
prevention control

ON/OFF control +
Dehumidifying control

Supply water temperature

®"RFC :16C wRCC:16T ®NCC:7C

Cooling source

Air-cooled chiller

Control system

8 SCXI-1001 (I/O board) ®LabVIEW 7.0 (S/W)
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Tr = Room air tempeature

Tset = Set temperature

d = Set temperature differential

Ts = Radiant surface temperature

Tsset = Radiant surface lower temperature
Tout = Outdoor air temperature

SF = safety factor of Dew point temperature
Td = Dew point temperature

Tdset = Set Dew point temperature

Is Cooling = Radiant cooling

Input:Tr, Tset, d,
Is Cooling,
Tout,Ts,
Tsset, Td, Tdset

s Coaling = TRUI

I is Cooling = FALSE I

| Is Cooling = TRUE |
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Yes
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Output: Radiant panel

Fig. 5 Contro! algorithm of the radiant cooling.
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Fig. 6 Result of radiant floor cooling.
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Fig. 7 Result of radiant chilled ceiling.
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Fig. 8 Vertical distribution of air temperature.
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Table 2 Energy consumption (For 3 days)

Cooling . Cooling load Operation .
_methods Cooling source (SC - M - AT) time Energy consumption
Fan:5W '
. PAC 3302kcal 25h 1.13 kWh (electricit
. Compressor : 450 W 302kea d 3 (electricity)
Air-cooled chiller
NCC (1.53kW-20W, 2968kcal 0.62 hr 1.03 kWh {(electricity)
Including two engines)
Direct fired absorption
NCC chiller-heater 2968kcal 022hr | 032m’ (gas) (Ol'ezftﬁ“i’th )
(46RT-15m”/h, 1 kW) | \elecncity

(Fig.64 (a))y ulgexe v£d Roz el
wpon oA YFiWdddr EFsT utgE
Aol 9@ utagAE 7R & A Aew @
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WEWHe] A$ Fig 137 2ol Aol
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AFE BT 60% o) FY F Ae ALE ¢
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A9 AR 2n e HAESHRD.
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248 AAsch

Table 26149k o] 3Uzte] AHlE HHFS
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