Korean Journal of Air-Conditioning and Refrigeration Engineering
Vol. 26, No. 1 (2014), pp.008-0014
http://dx.doi.org/10.6110/KJACR.2014.26.1.008

LR 2ol olFh Bl SHx o
(M28 AlE80|M)

Enhancement of Stratification for Solar Water Storage Tank with Spiral Jacket and
Coil(Part 2 Simulation)
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Abstract We have performed experiments to enhance the stratification in a storage tank in order to raise the collector efficiency
and solar fraction in solar thermal systems. The storage tank with a spiral jacket in the side wall has a scroll-shaped heat
exchanger coil added to the upper part. The performance was compared between only the side and upper-side heating part
through simulation using TRNSYS under the same weather conditions and initial conditions. As a result, the upper-side
heating has a 4.2% advantage in solar fraction, but almost no increase in collector efficiency.
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Fig. 1 Schematic diagram of system.
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Table 1 Specification of system
Size 1180%2400 mm
Area 283 m’
Collector -
Unit 4
Slope 45°
Capacit 550 L
Storage tank P -y
Material SUS
Capacity 60 lpm(H : 4 m)
Pump
Output 80 W
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Fig. 2 Composition of TRNSYS module.
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Fig. 3 Comparing the results of experiment and
simulation.
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Fig. 4 Comparing the results of upper-side and side
heating.
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Table 2 Comparison according to flow rate
(flow rate 100% : 10.5 lpm)

100%  75% 50% 25%

Irradiation [MJ] 260.4
Heat collected [MJ] 1159 1155 1174 114.1
Collector

. 445 44.4 45.1 43.8
efficiency [%]

Flow rate [Ipm] 10.5 7.9 53 2.7

Initial temp in

storage tank [C] 24.2

Simulation date 9/27/2011

Table 3 Temperature differences between upper and
bottom in storage tank(unit @ K)

time 100% 75% 50% 25%
10 : 00 4.8 6.3 7.3 6.9
11:00 8.1 10.1 13.2 16.5
12 200 9.1 11.5 19.4 23.6
13 :00 8.9 11.4 18.3 27.7
14 100 7.8 10.0 15.7 31.1
15:00 5.8 7.5 11.9 28.5
16 1 00 33 43 7.3 23.0
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Table 4 Daily simulation results according to
heating method
Upper and side | Spiral-jacket
spiral-jacket heating | heating
Solar radiation [MJ] 269.2
Heat collected [MIJ] 131.5 129.7
Collector
efficiency [%] 48.8 48.2
Flow rate [lpm] 10.5
Heat load [MJ] 80.4 80.4
Auxiliary energy [MIJ] 273 30.5
Solar fraction [%] 66.1 62.0
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