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Numerical Investigation and Nusselt Number Prediction of Internal Heat
Transfer for Hemispherical Cavity Receiver using Water
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ABSTRACT

So|a\r energy is accounted as an alternative renewable source for providing the social energy demand. In the
current study, the internal heat transfer of a dish concentrator using hemispherical cavity receiver is considered.
Water is used as the solar working fluid. The main goal of the current study is investigation on the internal heat
transfer of the working fluid in the investigated cavity receiver and prediction of Nusselt number. The investigated
parameter are including the inlet temperatures in the range of 40°C to 90°C with water as working fluid, the solar
irradiation in the range of 500 W/m2 to 1100 W/m2, and the volume flow rate in the range of 10 ml/s to 150 ml/s.
The results reveal that the internal heat transfer coefficient and Nusselt number have increased with increasing
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solar radiation, increasing volume flow rate, and decreasing inlet temperature of the working fluid. Also, the
internal heat transfer coefficient and Nusselt number have shown similar manner compared to the variation of the
cavity heat gain versus different investigated parameters. Finally, predicted Nusselt number relationships were
presented for variation of the solar radiation, volume flow rate, and inlet temperature.

Keywords: Nusselt number prediction, Internal heat transfer coefficient; Hemispherical cavity receiver;
Water.
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Figure 2: Variation of a) the internal heat transfer coefficient, and b) Nusselt number vqsus the variation of the
solar irradiation at Tin=50°C, and 1 = 50 ml/s.
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Figure 3: Variation of the,cavity heat gain versus the variation of the solar irradiation at Tin=50°C, and m =
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Figure 4: Variation of a) the internal heat transfer coefficient, and b) Nusselt number versus‘the variation of the
volume flow rate at Tin=50°C, and lsun=800 W/m?2,
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Figure 6: Variation of a) the internal heat transfer coefficient, and b) Nusselt number versus the variation of the
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