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An Operational Strategy for Solar Water Heating System with Electrical Water
Heater Considering Solar Radiation and Hot-Water Demand
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Abstract

In this paper, the solar water heating system would be operated with optimal operation by using solar radiation

forecasting. Furthermore the energy conservation of hot-water supply needs to be complied with hot-water supply

demand. However, hot-water supply demand varies from houses. Thus, it is important to improve the precision of

calculating method for hot-water supply demand in houses. In this paper, the hot-water supply demand is applied by

Monte Carlo Simulation technique. The energy conservation, such as energy reduction, cost reduction and CO,

reduction, when the proposed operation is executed. Simulation results show the effectiveness of the proposed

operation by comparing the energy conservation effect.
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Fig. 1. Solar water heating system with EWH.
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Fig. 3. Heat collection efficiency of solar collector.
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Fig. 5. Algorithm for calculation of hot-water supply.
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Table 2. Frequency of shower usage each person.

Person A B C D

Summer [times/day] | 0.903 | 0.871 | 0.935 | 0.839

Others [times/day] 0.953 | 0.961 | 0.941 | 0.869
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Table 3. Design hot-water temperature.

Hot-water demand [m’] Design hot-water temperature [C]
V=0 Non

0<V;<0.08 T.,=70

0.08 < V;<0.16 T,=175

0.16 <V;<0.24 T,=80
0.24<7V,<0.32 T.=85

032 <7, T,=90
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Table 4. Average energy conservation.
Mode I Mode Il | ModeIIl | Mode IV
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Cn 0 1.96 0.32 2.02
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R, 0 56.7 9.14 58.6
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Fig. 11. Simulation result of operation Mode III.
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