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Numerical investigation of the effect of changing the frequency of sinusoidal input flow
on the amount of heat transfer of the parabolic solar collector SEGS LS2

S. Ferdosnia Department of Mechanical Engineering, Urmia University, Urmia, Iran

1. Mirzaei Department of Mechanical Engineering, Urmia University, Urmia, Iran

M. Abbasalizadeh Department of Mechanical Engineering, Urmia University, Urmia, Iran

M. Khalilian Department of Mechanical Engineering, Urmia University, Urmia, Iran
Abstract

The present study has numerically investigated the parabolic solar collector model SEGS LS2. The collector under study is
considered a concentrator collector, so that it can reflect more than 90 percent of the energy from sunlight on its focal point and,
under the guidance of the designed parabolas, transfer the absorbed energy to the heat transfer fluid. In the SEGS LS collector, the
fluid used is a type of oil with the trade name Syltherm 800, which has received more attention from parabolic collector
manufacturers in recent years due to its special thermodynamic properties (temperature function). In this study, the effect of
changing the frequency of the input flow function (sinusoidal) is the main idea of the research and has been defined and analyzed
numerically in the range of 0.2 to 6 Hz under different numerical functions. The results obtained in the form of temperature contours,
velocity vectors, changes in Nusselt number and heat transfer coefficient showed that changing the frequency can increase or even
decrease the heat transfer rate of the collector, so that in the frequency range of 0.2 to 2 Hz, the heat transfer coefficient decreased
due to long-term periodicity and slow frequency fluctuations. On the other hand, in the frequency range of 3 to 5 Hz, the local
Nusselt number and the heat transfer coefficient of the collector increased, and no significant changes were observed for the range of
3 to 5 Hz. The highest heat transfer growth rate was reported for the frequency of 5 Hz and was 11 percent.

Keywords: Solar Collector, Frequency Change, Nusselt Number, Heat Transfer Coefficient, Sinusoidal Input, Strouhal Number.
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