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Abstract

In this study, a simulation program was developed with heat transfer model in the thermal storage tank for a
solar collector and burner combined heating and hot water supply system. Analysis was conducted with variation
of operating condition and schedule to analyze performance of a hot water supply and panel heating system with
a solar collector and burner combined thermal storage tank. The simulation program is divided two sections. One
part is calculation of temperature variation of water which flows through the panel in the floor for heating of the
residential house during 24 hours, and the other part is heat transfer calculation for the reaction time to get desired
water temperature in the thermal storage tank.

As results, light oil consumption and system performance during operation period were analyzed with variation
of climate condition and with or without solar collector. Most of the case, oil could be saved about from 24 to 41%
with installing the solar collector. The performance of the system is more dependent on radiation time of the solar
collector rather than the intensity of the solar radiation which was adopted for the climate analysis.

Keywords : H97](Solar collector), %<9 % (Thermal storage tank), 3141 % 915" (Simulation), ¥ (Heating),
253 (Hot water supply)
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Fig. 2. Schematic diagram of the thermal storage
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Tstack = Stack gas temp.

Tooiler = Boiler water temp.  Tocw = outlet coil water temp.

Ter = Combustion room temp. Wsr = Boiler circulating water flow rate
Tout = Weather temp. Trw = Return water temp.

Ticw = inlet coil water temp.  Tsw = Supply water temp.

Fig. 4. Analytic model structure of the system simulation
program.
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Control temperature of the circulation pump

and boiler.
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Table 2. Heat transfer rate during 24 hours of the
system(unit : kW).

Stor Solar Heat Oil
CASE orage ola supply for |consumption
tank collector .
heating (kg)
1 67.19 110.53 173.14 6.35
2 67.41 110.49 173.31 6.37
3 78.78 108.77 181.87 741
4 79.00 108.73 182.05 7.43
5 79.27 108.64 182.24 7.46
6 89.27 107.04 190.81 8.38
7 89.55 106.98 191.02 8.40
8 89.77 106.93 191.18 8.42
9 89.99 106.87 191.35 8.44
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Fig. 6. Variation of heat transfer rate with time in a
boiler, solar collector and panel heating.
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Table 3. Control temperature for the system performance
in a hot water utilization (unit : C)

Case Burner on Burner off Hot water
(C) (C) (C)
1 60 80 50
2 60 80 60
3 60 80 70
4 60 80 30
5 65 85 50
6 65 85 60
7 65 85 70
8 65 85 30
9 70 90 50
10 70 90 60
11 70 90 70
12 70 90 30
15 T T T T T T LI L LA A B
—— Without solar collector
—o— Insolatior=447 Wini
—A— Insolatio=358 Wini
10 —¥v— Insolatior=268 Wi | |

=]
O
T

Heat transfer rate of hot water(kW)

=3
&

Fig. 7. Heat transfer rate of the hot water with respect
to various control cases.
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