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Investigation and Comparison on Solar Receiving Efficiency of Various Shape

Receivers in Solar Concentrator System
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Abstract

This paper presents design and analysis of solar receivers in order to investigate and
compare effects of solar receiver geometries on optical characteristic and receiving efficiency. This
research focuses on five different geometric solar receivers including 1.conical 2.spherical 3.cylindrical
4.dome and 5.combined between cylindrical and conical shape. The best shape providing the highest
optical efficiency is evaluated by consideration of solar ray characteristic and heat flux distribution.

The controlled parameters of the receivers are identical in aperture diameter and internal surface
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area. In the numerical investigation, the aperture diameter is 10% of solar concentrator’s diameter and

the solar concentrator has rim diameter of 3.20 m. Comsol multiphysics program is used to simulate

the ray trajectories based on the principle of finite element analysis (FEA). The results showed that the

conical shape gives the highest heat flux and optical efficiency while the focal point should be

located inside the receiver. From the analytic results of research can be used to design the suitable

solar receiver and develop solar receiving performance.

Keywords: Solar receiver, Ray tracing, Receiver’s shape, Solar collector.
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