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In this paper, the effect of the number and thickness of the twisted
tapes in the absorber tube of a parabolic trough solar collector on its
performance characteristics is numerically investigated. The
simulation of the solar collector is carried out under fully developed
fluid flow conditions and the realizable k-¢ turbulence model. The
geometric parameters including the twist ratio (0.5 and 0.1), the twist
tapes thickness (1, 1.5, 2 mm) and the number of twisted tapes (1, 2, 3)
and the Reynolds number (including 5 levels) as another parameter are
also investigated. With a 100% decrease in the twist ratio (from 1 to
0.5), the Nusselt number increases by an average of 15%. For any
given number and thickness of the tapes, the friction factor and Nusselt
number decrease and increase, respectively, with increasing Reynolds
number. At Reynolds numbers above 89,000, the Nusselt number
changes by approximately 35% with changing the number of tapes.
The lowest friction factor is achieved in the case of one tape and the
highest Reynolds number, and the highest Nusselt number is achieved
in the case of two tapes at the highest Reynolds number. Increasing the
thickness of the tape from 1 to 1.5 mm causes an approximate increase
of 8% to 16% in the friction factor, 17% in the Nusselt number, and
13.74% in the heat transfer factor. This is while increasing the
thickness from 1.5 to 2 mm does not have much effect on the friction
factor, Nusselt number, and heat transfer factor. As the Reynolds
number increases, the effect of the thickness of the twisted tapes on the
friction coefficient, Nusselt number, and heat transfer factor increases.
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