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The Study on Efficiency Improvement of Thermal Storage Tank
for Solar Combined Heating System
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Abstract : This study is conducted to improve efficiency of thermal storage tank. The thermal
storage tank was designed to store heat energy that obtained from solar or the others heat
sources. However, it has difficulties in storing heat with uniform temperature through the entire
tank with respect to vertical direction. This kind of maldistribution of the supplied heat to the
storage tank effects on the system performance. In this study is focused on utilization of the
thermal stratification to improve thermal comfort for people in the house. To enhance temperature
stratification of the tank, a distributor was designed and installed in the middle of the tank.
The distributor is supplies hottest water to the top side of the tank which is very close to
inlet of the supply line to the heating load. The hottest water that is accumulated on top side
of the tank is firstly supplied to the load with higher temperature. Reminder water takes a
little time to warming up until desired supply temperature reached. This kind alternating
selection of the supply temperature is improve thermal comfort with moderated system performance.
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Fig. 1 Picture of reference storage tank

Fig. 2 Schematics of reference storage tank
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Fig. 3 Variation of capacity with flow rate
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Fig. 5 Location of T/C of the storage tank
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Fig. 7 Schematics of cold return water supply
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Fig. 8 Temperature and flow rate with time
during discharge mode(tank side) "
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Fig. 9 Temperature and flow rate with time
during discharge mode(tank center)

100 — T + . et T 100

—=— side top 490

s0r —e—sidemiddletop g0

g0k —4— side middle bottom ] 5,
o —#— side bottom )
L " 160 2
% 0 e, ws
z 5
g 60r 140 3
g 305
s 50 2

= 20

40+ 10

0 1000 2000 3000 4000 5000 6000 7000 8000
Time(sec)
Fig. 10 Temperature distribution with diffuser
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Fig. 11 Temperature increment during charging

mode
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Fig. 12 Schematic of the storage tank with
alternative heat exchanger
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Fig. 13 Schematic of effective hot water temp—
erature difference between reference
tank and storage tank with diffuser
according to time
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