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Abstract
Solar concentrating technologies can produce heat for applications such as solar heating, solar 
cooling, industrial processes, desalination and electric power generation. For a solar dish 
collector, various solar receivers and working fluids at different flow rates can be used in 
different applications. In this work, three different cavity receivers are investigated for 
application in a solar dish collector using either water or Behran oil. A numerical model is used 
in the analysis, which is validated with experimental results from a hemispherical cavity receiver 
using oil as working fluid. The model is applied to compare hemispherical, cylindrical and 
cubical receivers under the same operating conditions using either water or oil, at a volumetric 
flow rate of 100 ml/s and solar irradiance of 800 W/m2, in order to determine the most suitable 
cavity for a specific solar dish. The system is investigated for inlet temperatures ranging from 
40oC to 90oC with water as working fluid, and from 40oC to 300oC with Behran oil as working 
fluid. Emphasis is placed on the calculation of useful heat production, as well as pressure drop 
which influences pumping power. The exergetic efficiency criterion and the overall efficiency 
criterion are used in order to evaluate the useful heat production and the pumping power 
simultaneously. The high exergetic efficiency of the hemispherical cavity with thermal oil at 
high temperatures makes this case a promising choice for high-temperature solar dish collector 
applications. Moreover, water is found to be the best candidate for low-temperature applications 
since it leads to the higher thermal efficiency with lower pumping power demand.
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1. Introduction
Solar energy exploitation is important in order to face the recent problems in the energy domain 
as the fossil fuel depletion, the global warming, the increasing energy demand and the high 
electricity price [1]. The main advantages of solar energy are its abundance [2] and the 
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