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Numerical Simulation of Convective Heat Loss from
Solar cavity receiver with EES Software
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Abstract

According to usage of solar energy and the development tendency to use this clean and renewable
energy, the importance of optimal design and also to prevent its loss is raised. Convective heat loss from
parabolic dish solar receivers reduces their energy efficiency and increases the cost of energy.

In this paper, the calculations related to convective heat loss from the solar receiver of cylindrical cavities
are reviewed and compared with several different methods presented by different researchers. EES
software is used in all these calculations. Different parameters such as receiver surface temperature,
ambient air temperature and receiver angles affect the amount of loss from the receiver.

The receiver consists of a cover with a height of 250 mm and a length of 212 mm and a cavity aperture of
100 mm. Inside the receiver, a cylindrical heat exchanger is made of copper pipe with a diameter of 100
mm and a depth of 150 mm. The internal temperature of the receiver is considered at three levels of 973,
773 and 573 [K]. The results show that increasing the wind speed and surface temperature of the receiver
as well as decreasing the angle of inclination of the receiver (receiver in horizontal position) increases the
amount of convective heat loss from the receiver.

Key words: Solar energy, Convective heat loss, Cavity receiver.
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