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Abstract: In a solar domestic hot water (SDHW) system, solar energy is collected using collector panels, transferred to
a circulating heat transfer fluid (brine), and eventually stored in a thermal storage tank (TST) as hot water. In this study,
a computational fluid dynamics (CFD) model was developed to predict the solar thermal energy storage in a hybrid-
type TST equipped with a helical jacket heater (mantle heat exchanger) and an immersed spiral coil heater. The helical
jacket heater, which is the brine flow path attached to the side wall of a TST, has advantages including simple system
design, low brine flow rate, and enhanced thermal stratification. In addition, the spiral coil heater further enhances the
thermal performance and thermal stratification of the TST. The developed model was validated by the good agreement
between the CFD results and the experimental results performed with the hybrid-type TST in SDHW settings.
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Fig. 1 Schematic diagram of an SDHW system with a TST equipped with a spiral coil and a helical jacket heater
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Table 1 Physical Properties of fluids in the TST

Water *
p,, =749.62+1.6383T —0.00321797>

¢,, =7175.5-24.950T +0.0675448 T* —5.8838x10°T"
k,, =0.79643+0.00771717 —1.0092x107°T*

1, =0.071196 —5.8892x 10T +1.6439x10°° T
—1.5413%107°T°

PG/Water (40 wt.%) °
p, =1009
¢, = 3800

k, =1.1889—1.4911x0.4—0.69682(273.15/T)
+1.1368x0.4(273.15/T) +0.06735(273.15/T)?
14, = exp[—1.0280—10.033x 0.4 —0.69682(273.15/T)
+14.658% 0.4(273.15/T) +14.620(273.15/T)*]

* from NIST webbook"
® from M. Conde Engineering
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