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ABSTRACT: In the present work, a new freeze protection method has been proposed for a

natural circulation system of solar water heater. Though electrothermal wire is popularly used for

the purpose, there are freezing troubles by wire cut-off and shortage of excessive electric power

consumption. In the experimental device, hot water in storage tank was used to heat the outlet

pipe from the tank if the pipe surface temperature falls lower than a set point. The cold water
pipe to the storage tank was installed to directly contact the hot water pipe, so its temperature

rose by transferred heat.
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Fig. 1 Schematic diagram of general
passive water heater,
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Fig. 3 Timewise variation of water temperature
according to insulation thickness.
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Table 1 Specification of system

Size 1937x1022 mm

199 m’
Slope 40°
Type Tank in tank

Capacity 150 L

Material

Diameter

Collector Area

Storage tank

Carbon steel

Pipe
15 mm

16 W/m

Heating wire | Resistance
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Fig. 8 Schematic diagram of solar water
heater with combined pipes and
automatic valve.
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