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ABSTRACT: In this study, the operation strategy of the radiant floor cooling is evaluated in
terms of indoor environmental conditions and energy consumption through simulations using
the TRNSYS comparing the existing cooling operation. The operation strategy during continu-
ously operated for cooling is proposed that a representative room had additional equipments
and other rooms were operated with only a radiant floor cooling system and that system and
control method for cooling are varied with period while intermittently operated for cooling.
Specifically, when there are no people in the room, rooms were operated by only radiant floor
cooling system using cooling storage and when people are occupied, rooms were operated by
dehumidification and supplementary cooling device with radiant floor cooling system. The re-
sults of this study show that proposed operation strategy can stably maintain the set room
air temperature and can reduce the energy consumption compared to the existing cooling
method during continuously operated for cooling. While intermittently operated for cooling, the
difference of set room air temperature by proposed operation strategy does not happen, sat—
isfying comfort standards and the radiant floor cooling can expect to supply stable electric
power because of decreasing demand for peak electric power of energy consumption.

Key words: Radiant floor cooling(¥}=-5ALd1}),  Apartment buildings(3 %5 ¥), Operation
strategy (£ ¥¢h), TRNSYS, Energy consumption(o]d ®] Z-H])
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Fig. 1 Operation strategy concept of the ra-
diant floor cooling during continuously
operated.
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Fig. 2 Operation strategy system distribution
of the radiant floor cooling during con-
tinuously operated.
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Table 1 Input data for the simulation

Item

Input data

Location
Orientation
Model room

Simulation model

Gyung Gi Kwang Ju
South (Central unit)

5 Rooms-49 p'ydng (Area: 96.61 mz, Volume: 222.21 m%)

Weather condition

Seoul standard weather data, SAREK, 1998.

Air change rare | Natural ventilation 27 ACH"
& Radiant cooling 0.6 ACH
Sensible 70 W/person
People load” Latent 45 W/person
Number 4 Persons
Convection 11.8 W/m?®
c @
Lighting load Radiation 9.2 W/m
. Convection 83 W/m”
Equipment load Radiation 83 W/m’
Metabolism 1.2 met
. External work 0
PMV variables Clothing 0.5clo
Air velocity 0.1m/s
Flow rate 3Ipm
Operation condition Control Outdoor reset with on/off'*®
Set point 26.0C (Deviation: *+0.5)

Air conditioner

12,000 keal/h (COP=3.0)

Equipment device Chiller 12,000 kcal/h (COP=3.0)
Pump 125 W
ﬁExisting cooling operation l l Proposed cooling operationJ Z2714Q AE L REYyuhdral g ol&3tn o
A B WEARIDE o8 W

Simulaton 1 Simulaton 3
Representative room

: PAC cooling

Representative room
+ . Radiamdflfoor cool ing and
. ; dehumidification and
others room : Non-cooling supplementary cooling device
Simulaton 2 +

Each room @ PAC cooling ]

others soom
: only Radiant floor cooling

Fig. 3 Evaluation plan of the radiant floor cool-
ing during continuously operated.

[Exiisting cooling ooeration] L

Simulaton 4 Simulaton 5

People are unoccupied
¢ Pre-cooling by Radiant floor cooling
+

Peaple are occupied
: Radiant floor cooling and
dehumidi fication and supplementary
cool ing device

Proposed cooling operation J

People are occupied
. PAC ool ing ON/OFF

Fig. 4 Evaluation plan of the radiant floor cool-
ing during intermittently operated.
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Fig. 5 Results of simulation 1.
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Fig. 6 Results of simulation 2.

410 Y gstd 24 e osf w7]=] el AFA FAHAF AL
& BEFYe QuAd W FH Agd 9 30l BE Aoz Budn E¥ WA
ol 19 AFHE Fig 5 Table 29} Zol UEUIR  7b AX=x @& uwlx HPgIne A9rs
o AARAL 26T s sH7)1x eejHe] HA 7 AR o2 A 5P ASdE HE AL
g AL 2AHAA WA A2 A7t heEd 265C, 3 AL 271C, o AUFE 734%E
o} A ALo] 243TCTE2A AojHast As) vetdie] EFAE dNEES Y £
o EAFHE 42 55 AT Rolth o)k diF v yE7kel PMV 3£ 078 el o] ASHRAE
Table 2 Statistics of indoor environmental conditions during continuously operated

Rooms facing south Rooms facing north

Main room | Living room Room 2 Room 1 Room 3
Room air Simulation 1 26.6 26.0 26.4 26,5 26.5
temperature Simulation 2 26.2 26.1 26.2 26.2 26.2
<) Simulation 3 26.0 259 26.1 26.0 262
Floor surface |Simulation 1 26.5 26.1 26.4 26.3 26.3
temperature Simulation 2 26.1 26.1 26.2 26.1 26.2
) Simulation 3 258 258 2538 25.9 259
Room air Simulation 1 70.7 62.4 70.7 68.1 734
humidity Simulation 2 65.6 63.4 67.1 66.1 62.3
(%) Simulation 3 68.3 68.9 68.6 68.1 68.6
Simulation 1 0.7 0.3 0.6 0.6 0.6
PMV Simulation 2 04 03 0.4 04 04
Simulation 3 0.3 0.3 0.4 03 04
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Fig. 7 Results of simulation 3.
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Table 3 Statistics of the energy consumption during continuously operated (kWh)

Rooms facing south Rooms facing north Total

Main room |Living room{ Room 2 Room 1 Room 3
July Simulation 2 45 183 17 43 16 304
Simulation 3 38 150 14 38 13 253
August Simulation 2 170 256 90 162 87 765
Simulation 3 149 237 32 146 79 693
Total Simulation 2 215 439 107 205 103 1,069
Simulation 3 187 387 9% 184 92 946
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Table 4 Statistics of indoor environmental conditions during intermittently operated

Rooms facing south Rooms facing north

Main room | Living room Room 2 Room 1 Room 3
Room air Simulation 4 26.0 26.0 26.1 26.0 26.2
temperature (*C) | Simulation 5 259 25.9 26.0 259 26.1
Floor surface | Simulation 4 26.0 26.0 26.1 26.0 26.2
temperature (C) | Simulation 5 25.8 25.7 25.8 25.7 25.7
Room air Simulation 4 65.0 64.8 65.1 64.9 65.0
humidity (26) | Simulation 5 66.9 66.8 66.9 66.8 679
PMV S%mulat?on 4 03 03 0.3 03 04
Simulation 5 0.3 0.3 03 0.3 0.3
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Fig. 13 Comparison of the energy consump-
tion during intermittently operated.
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Fig. 14 Comparison of the peak load between
radiant floor cooling and PAC cooling.
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Table 5 Statistics of the energy consumption during intermittently operated (kWh)

Rooms facing south Rooms facing north Total
Main room |Living room| Room 2 Room 1 Room 3

July S%mulat%on 4 16 43 9 10 8 86
Simulation 5 18 49 10 11 9 97

August S%mulation 4 104 182 47 99 41 473
Simulation 5 113 193 49 104 43 502

Total Simulat%on 4 120 225 56 109 49 559
Simulation 5 131 243 59 115 52 600
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