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A Study of Discharge Heads Affecting the Temperature and Amount of
Hot Water Using Mathematical Modeling of a Solar Water Heating System
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ABSTRACT

The aim of this research was to study the discharge heads affecting the temperature and hot
water amount in the storage tank of a solar water heating system (SWHS). The designed system
consisted of 1.58-m? flat plate solar collectors, an overhead tank, the T-vent tube and the hot water
storage tank. The system simulation was done during 8:00 am-5:00 for 9 h for discharge head of 0.5, 1,
2 and 3 m when solar irradiation was 20 MJ/m?” d. The system could work when the pressure head was
slightly more than the discharge head of the system. If the discharge head was increased, the hot water
temperature and vapor pressure increased. However, hot water production reduced accordingly. By
varying the discharge head, the maximum produced hot water was 89.39 L/d and the maximum thermal
efficiency was 40.71% at discharge head 0.5 m, the minimum produced hot water was 37.2 L/d and
the minimum thermal efficiency was 19.93% at discharge head 3 m. Furthermore, the maximum water
temperature in the storage tank was roughly 70.46°C at discharge head 3 m and the minimum was
roughly 64.2°C at discharge head 0.5 m. From this research of the mathematical model gave a
reasonable agreement with the experimental results when the difference between the calculated and
measured values was less than + 10%.

Keyword: Hot water, Mathematical model, Solar water heating system.
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