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Abstract 2 2 2 5 8 1

The research aims to study optical and thermal efficiency enhancement of parabolic trough solar
collectors. The optimal concentration ratio (CR) in term of the aperture width to the focus length of
collectors (W/F) was firstly analyzed and used in designing. The collector consisted of two sets of
receivers, the main one located at the focus of parabola and the additional one below the focus.

The parabolic trough in the experiments was 2 m in width (arc length) and 2.00 m in length. The
main receiver was a copper tube having an outside diameter of 19 mm and sprayed with matt black
paint. The additional receiver was a rectangular aluminum tube with the cross-section area of 12.5 x
225 mm’ (width x height). The experiments were performed by varying W/F from 1.55 to 3.54. The
water circulation through the main receiver varied from 0.108 to 0.870 L/min.‘ And there was no
water circulation through the additional receiver. Experimental results under the quasi-steady state
was analyzed and compared with that of mathematical model. The simulation was done using
iterative bisection methods. The results showed that the optical and thermal efficiency increased as
the W/F increased. The highest efficiency was at W/F of 3.54 with a low Reynolds number. The
error betweeﬁ experimental and simulation results for flowing at a range of 2 meters was lower than
3.27 %. The additional receiver contributed to the higher efficiency of the system. The appropriate

shape of the additional receiver should be flat and located near the focus.





