Optimising parabolic trough’s receiver size by using intercept factor
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There is a growing volatility and uncertainty in world energy markets today, especially with the increase in oil prices and thus, highlights the need for alternative energy supplies. Solar energy is a readily available source of energy, and simulations can be used to design suitable heat collecting systems. In order to carry out simulations, modeling of the important components in a specific heat collecting system is rather important. In this paper, the focus is on the sizing of the heat-collecting element of a parabolic trough concentrator. Usually the absorber’s radius is determined based on the width of half of the beam spread due to the finite angular size of the sun’s disc. In this paper, intercept factor is also used to determine the optimum radius of the receiver‘s heat absorber. The intercept factor accounts for the optical losses, and optimization is carried out by striking a balance between optical and thermal losses. A polynomial model was obtained, to determine intercept factor, where the main parameter is linked to the absorber’s radius, rim angle and resultant errors. The model developed in this research can be used to carry out simulation studies to determine the optimum absorber’s size.







