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ABSTRACT: The simplification of solar thermal systems reduces the possibility of operating
trouble and lowers the cost of the initial investment and maintenance. This also leads to in-
creased competitiveness in the energy market. We proposed a spiral~-jacketed storage tank
that functions both as a heat exchanger and expansion tank, which removes the secondary
piping and markedly simplifies the entire system. The new storage tank was designed and
manufactured to maintain the same performance as the conventional system and the exiting
system was remodelled by adopting the newly proposed storage tank. This experiment was
conducted under real conditions over a period of several months. The retrofitted system with
the spiral-jacketed storage tank showed good performance that is on a similar level as the
previous system having a typical storage tank and heat exchanger.
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Fig. 1 Spiral-jacketed storage tank.
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Table 1 Specification of system

Size 1,179 %X 2,228 mm
Area 25m’
Collect
ollector Unit 4
Slope 40°
Type Spiral-jacket
Capacity 400L
Storage tank UA 561 W/K
Material Steel
Pum Capacity | 601pm (H: 4m)
u
P Output 80W
Digital difference
Control module Type temperature control
Pine Material Copper & steel
P Diameter 20 mm
. Type Electric geyser
Auxil heat
uxary heater Capacity 13.2kW
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Fig. 3 Schematic of remodelled system with spiral-jacketed storage tank.
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Fig. 4 Result graph on April 29, 2004.
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Table 2 Performance comparison between the
previous and the new systems

(Unit: MJ)

Previous | New |{Difference
system | system (%)
Irradiation 252.8 251.5 05
Acquired heat 102.4 95.9 6.3
Heat load 99.9 99.9 0.0
Auxiliary heat 14.1 14.8 —-5.1
b}I;I Za(flai“’s’?lé?fm 88 | 8l 08
Efficiency (%) 405 38.1 59
Solar fraction 0.86 0.85 0.9
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