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Abstract: A novel integrated solar water heater with compound parabolic and involute concentrator
with high heat-collecting efficiency, low heat loss and low cost was introduced, aiming at such disad-

vantages of all-glass evacuated tubular and flat plate solar water heater as complex system, high cost
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and maintenance inconvenience and such problems of the conventional integral solar water heater as
low heat-collecting efficiency and serious heat loss. The optimization design was done for the concen-
trator of the compound parabolic, involute and the combination of compound parabolic and involute.
Then the heat collector tank with selective absorbing coating which is matched with the concentrator
system was designed. Finally, the integral solar water heater system was set up and the test for the
heat collecting performance was performed. The results show that when the average solar irradiation
intensity is 800 W/m®* and the average temperature of the ambient environment is about 21 “C, the in-
tegral solar water heater can heat 40 L water from 21 ‘C to 62. 20 °C with the cut length of efficiency
of the system is 0. 63 and the heat loss coefficient is 10. 40 W/(m?* » “C). However, the cut length of
efficiency of the traditional integral solar water heater with black polyethylene plastic bag is 0. 31 and
the heat loss coefficient is 13. 32 W/(m* « ‘C), compared to which, the proposed system has obvious
advantage on heat collecting efficiency and thermal insulation properties. Therefore it can fully meet
the demands of people for hot water for daily life with good market prospect.

Key words: solor energy; compound parabolic concentrator; involute; integral solar water heater; in-

stantaneous efficiency; selective absorbing coating
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Fig.1 (a) Design and (b) ray tracing diagram of CPC
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Fig. 3 Schematic diagram of compound parabolic and

involute concentrator
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