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Fig.1 Geometric model of all-glass vacuum tube solar

water heater
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Fig.2 Changes of simulated and measured values of

temperature in the water heater over time
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Effects of structural parameters on heat loss of all-glass vacuum
tube solar water heater at night
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Abstract: In this paper, a three—dimensional unsteady numerical model of all-glass vacuum tube
solar water heater was established. The flow and heat transfer characteristics of the water heater
during heat dissipation at night were analyzed. Under the same condition,the effects of thermal
conductivity and thickness of insulation material of the heat storage tank, and the coating emissivity
of the vacuum tube on temperature in the tank and tube and heat loss of the water heater at night
were also simulated. The analytical result showed that the temperature stratification in the water
heater became more and more obvious, the flow rate of internal fluid was getting smaller and
smaller, and the static stagnation area in the vacuum tube expanded gradually from bottom to top.
In addition, when the thermal conductivity of insulation material of the heat storage tank was
reduced from 0.035 W/(m-°C) to 0020 W/(m-°C ), the night heat loss of the water heater was
reduced by 8.5%; When the insulation thickness of the heat storage tank was increased from 50 mm
to 60 mm, the night heat loss of the water heater was reduced by 5.0%; when the coating emissivity
of the vacuum tube was reduced from 0.06 to 0.05, the night heat loss of the water heater was

reduced by 4.0%.
Key words: solar water heater; numerical calculation; internal flow; structural parameters; heat

loss
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