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Application of the Qutdoor Air Temperature Prediction Control

for Intermittent Heating Residences
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ABSTRACT: Most of radiant floor heating systems are operated in the intermittent heating
mode in Korea. The application possibility of predictive suboptimal control for Korean residen-
tial house was investigated by computer simulation and experiment. For this study, TRNSYS
program was used and an experimental facility consisting of two rooms (3X4.4x28 m)} identi-
cal in construction was built. The facility enabled simultaneous comparison of two different
control method. And real multi residential house was investigated.

Results showed that outdoor air temperature prediction control was superior to the conven-
tional control for radiant floor heating system operated in the intermittent heating mode. New
control system resulted in good thermal environment and less energy consumption.
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Table 1 Heating schedule according to outdgor air temperature

Minimum outdoor air temperature Operating time Total thour)
T<-10TC 3:00~7:00, 10:00~12:00, 17:30~21:30 100
-10C< T £-5¢C 3:00~6:00 10:00~12:00, 17:30~20:30 8.0
—5T < T =0T 3:00~5:30, 10:00~11:30, 17:30~20:00 6.5
0C< T =5C 3:00~5%:30, 17:30~20:00 5.0
5T< T =10TC 3:00~5:00, 17230~1910{) 35
10T < T =15TC 3:00~5:00 20
15CT> T - -
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Fig. 1 Heating load for model building.
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5 Comparison of traditional and temperature prediction control method for intermittent heating.
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Table 2 Experimental results of various outdoor air temperature for single residence
. Traditional control method Prediction control method
Outdoor Predicted | Measured {Room 1) (Room 2}
air |Case (_)utdoor gutdoor Indoor [Heating; Energy Indoor |[Heating| Energy
air temp. | air temp. . ! i . i .
temp. (c) (C) air temp. time |consumphion| air temp. time |consumption
{C) (hour) | (kcal/day) () {hour) | (kcal/day)
low! —6 low: —b.1]| start: 24.1 start: 22.8
1 high: 5 high: 77 | end: 25.3 8.0 22,960 end: 235 h.&3 17,460
avg.: 16 | avg.: 248 avg. 233
Low
low: -4 low: —2.4| start: 25.1 start: 235
2 high: 6 high: 5.7 | end: 24.3 6.5 18,300 end: 23.0 533 15,870
avg.! 09| avg.: 249 avg.! 235
) low: —0.5| start: 224 start: 20.8
1 }]](1);1 19 high: 14.1| end: 22.7 5.0 15,280 end: 21.0 3.83 11,600
. avg. 5.0 | avg.! 226 avg.: 21.3
Medium
ow: 5 low: 3.9 | start: 22.7 start: 21.0
2 high: 11 high: 100{ end: 22.7 50 15,150 end: 205 3.33 10,080
avg.: 63| avg.: 228 avg.: 21.1
low: 6 low: 37 | start: 23.3 start: 22.8
1 high: 18 high: 199 end: 253 35 11,750 end: 24.2 2.33 7,590
High avg.: 123 avg.: 246 avg.: 237
low: 9 low: 7.7 | start: 20.3 start! 19.7
2 high: 19 high: 224 end: 23.1 35 11,810 end: 214 1.83 6,350
avg.: 14.1| avg.: 22.3 avg.: 209
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Table 3 Measuring sensors for multi residence

Item Type Number
Supply water temperature RTD 1
Return water temperature RTD 1
Room temperature Portable data logger 3

Qutdoor temperature

RTD

[y

Total

-1
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Table 4 Experimental results for multi residence in low outdoor air temperature

Control |Predicted outdoor} Measured outdoor | Average indoor | Heating |Energy consumption
method air temp. (C) air temp. (C) air temp. (C) | time (hour) (kcal/day)
low: —04 start: 23.6
Predicti low: —4
eaiction ow high: 35 end: 234 6.33 284,083
control high: 5 ]
avg.: 15 avg.: 227
Traditional | low! ~3 tow: © 36 start: 229
o high: 84 end: 23.7 70 314,130
control high: 10
avg.: 1.8 avg. 225
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Fig. 9 Varation of energy consumption and

temperature using prediction control
method for multi residence (high out-

door air temperature).
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Fig. 10 Varation of energy consumption and
temperature using traditional control
method for multi residence (high out-
door air temperature).

Table 5 Experimental results for multi residence in high outdoor air temperature

Control | Predicted outdoor | Measured outdoor | Average indoor| Heating | Energy consumption
method air temp. (C) air temp. (C) air temp. (T) | time {hour) (kcal/day)
Prediction low: —1 lm,N: —07 start: 22.7
control high: 6 high: 9.0 end: 22.8 55 243,395
avg.. 45 avg.: 22.2
. low: —0.1 start: 21.9
T‘;td;?r‘;?al ;?:h':% high: 8.9 end: 228 70 313,193
avg.: 4.2 avg.: 219
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