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ABSTRACT: Spiral-jacketed thermal storage tanks can greatly simplify solar heating sys-
tems while maintaining the thermal performance at a similar level as conventional systems
with an external heat exchanger. Proper design of the spiral-jacket flow path is essential to
make the most of solar energy, and thus to maximize the thermal performance. In the present
work, computational fluid dynamics (CFD) analysis was carried out for a spiral-jacketed sto-
rage tank installed in a solar heating demonstration system. The results of the CFD analysis
showed a good agreement with experimentally determined thermal performance indices such
as the acquired heat, collector efficiency, and mixed temperature in the storage tank. This
verified CFD modelling approach can be a useful design tool in optimizing the shape of spiral
~jacket flow path and the flow rate of circulating fluid for better performance.
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Fig. 1 Overall system configurations of solar heating systems with a conventional thermal storage
tank and a spiral-jacketed thermal storage tank.
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Fig. 2 Schematic of a solar heating demonstration system equipped with a spiral-jacketed thermal

storage tank.
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Fig. 3 Configuration and calculation grids of
the spiral-jacketed storage tank.
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Fig. 4 Solar and ambient conditions measured
during the experiment on Nov. 31, 2005.
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Fig. 5 Comparisons of temperature histories in
the storage tank between experiment and
simulation.
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Fig. 6 Comparisons of mixing temperature of

the storage tank between experiment
and simulation.

Table 2 Comparison of mixing temperature of
the storage tank

sim. exp. error
1hr 24.8 22.5 10.2%
T 2hr 329 312 5.4%
o 3hr 40.3 388 3.9%
Q) 4 hr 46.2 449 2.9%
5hr 50.6 488 3.7%

acquired heat
(collector — Ci3oed (o) 9%

efficiency)
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