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ABSTRACT: In Korea, the radiant heating system has been widely used as a residential
heating method, which has been modernized to use hot water running into the tubes em-
bedded in the floor structure. According to the recent improvement of living standard of re-
sidential buildings, the requirement of the thermal comfort and energy saving in heating sys-
tem has been raised. Until now, the radiant floor heating system has been controlled by room
thermostat installed in the living room, but for better thermal comfort, an individual room
control method is adopted as an alternative. Therefore, it is necessary to evaluate the control
performance between the current control method and the individual room control method. In
this study, the control performance between the two systems is evaluated through the field
experiment. And the control performances of room air temperature and energy performances
are analyzed through the simulation using TRNSYS. Firstly, the simulations are performed in
the various outdoor conditions and the flow rates and the simulation results are analyzed for
the control performances. Also, to evaluate the energy performance, the simulations are per-
formed under the operating conditions in which the set-point of the room air temperature is
fixed or changed according to the schedule of occupancy, and the simulation results are
analyzed between the two methods.
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Fig. 1 Building plan with coil zone (unit: mm).
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CV: Control Valve, RF: Radiant Floor, T: Thermostat
CS8: Control Signal, CC: Communication Cable

Fig. 2 Representative room control system.
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Table 1 Flow rates and room temperature (set temperature of LV: 2257)

Flow rate of suopy water () | Houm lemperstur and emperne
Room name -
Design value | Measured value teﬁ\p’)gzi?re 1’){3 irxg:;atsu;g gg(fierﬁ};ﬁ
Room 1(R1) 1.09 0.61 205 2.0
Master Room(MR) 1.16 1.46 214 1.1
Kitchen(KT) 1.19 0.61 22.3 02
Living Room(LV) 150 145 22.6 0.1
Room 2(R2) 1.06 1.31 21.2 13
Room 3(R3) 0.80 1.36 20.8 17
Total 6.80 - -

*ST: Set temperature, ““MT: Mear value of room temperature
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Fig. 4 Control performance of the Representa-
tive room control system (No balancing,
simulation 1).
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Table 2 Room air temperature and water supply time of each control method
R Representative room control method Individual room control method
oom
name Item No balancing Balancing No balancing Balancing
(Simulation 1) (Simulation 2) (Simulation 3) (Simulation 4)
Max (TC) 22.5 235 23.2 23.8
RI Min (C) 20.4 22.4 20.6 225
AVG(T) 214 23.0 21.9 23.0
ST (hr) 72.0 49 72.0 45.0
Max (C) 258 255 235 238
MR Min (C) 24.7 236 225 224
AVG () 25.3 241 23.0 230
ST (hr) 72.0 49.0 45.0 33.0
Max (C) 246 26.1 23.6 24.1
KT Min (C) 23.7 24.0 226 23.0
AVG(T) 24.2 25.1 23.0 . 235
ST (hr) 720 49.0 55.0 32.0
Max (C) 24.8 25.7 23.5 235
LV Min (C) 23.6 237 225 225
AVG (TC) 242 247 229 23.0
ST (hr) 720 49.0 56.0 320
Max (C) 255 25.0 235 23.6
R2 Min (TC) 245 234 224 225
AVG () 25.0 242 23.0 23.0
ST (hr) 720 49.0 55.0 36.0
Max (TC) 24.6 23.2 234 235
R3 Min () 23.0 215 224 22.3
AVG(T) 239 224 23.0 23.0
ST (hr) 72.0 49.0 58.0 45.0
Max-Maximum, Min-Minimum, AVG-Average, ST-Supply Time
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Fig. 5 Control performance of the Represen- Fig. 6 Suppled energy for individual room at

tative room control system (Balancing,
simulation 2).

(unit: Mcal).
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Fig. 7 Control performance of the individual
room control system (No balancing, sim-
ulation 3).
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Fig. 9 Individual room control method with
balancing.
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Table 3 Occupancy schedule for simulation

U =yl A Agael W A8 A

Room name Weekdays Weekends & holidays
6~16 (h) 16~6 (h) 6~16 (h) 16~6 (h)

LV, R2 In In In In

R1, KT, MR, R3 Out In In In

Table 4 Set point of room temperature according to the occupancy schedule (C)

Representative room control system Individual room control system
};;)fnr: Weekdays Weekends & holidays Weekdays Weekends & holidays
6~16 (h) | 16~6(h) | 6~16(h) | 16~6(h) | 6~16(h) | 16~6(h) | 6~16 (h) | 16~6 (h)
LV R2 * * * * 21 21 21 21
MR R3 * * * * 18 23 23 23
R1 21 23 23 23 18 23 23 23

* No setting
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Fig. 11 Energy consumption for each control
mode (thermostat installed in Room 1).
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