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glL2 = radiation loss from glass to ambient + convection from glass to ambient
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Modeling and numerical analysis of parabolic collector
of solar radiance in solar water heater in Shiraz and
comparing the results using experimental data

Saeedeftekhar® ,vali kalantar®ali dehghan®
1-yazd university-saeed.eftekhar2@gmail.com
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Reducing world fossil energy resources on the one hand and the growing need of human beings
for thermal energy, utilizing renewable energies has been considered more. Utilizing solar energy
to provide human communities with.part of future needed energy is the number one priority. This
paper studies the performance of a parabolic collector in an unsteady 3-dimentional context, using
the first and the second laws of thermodynamics. The collector is composed of a parabolic plane
that reflects the sun's radiance and conveys it into the focus of parabola, where a water
containing absorbent tube is located. The collecter opening is covered by glass and the absorbent
tube is located between the glass and the collector so that the convective heat transfer can be
utilized to warm the absorbent tube. An electrical valve and a thermal sensor are also used to
control the output water temperature. The entire system is located on a basis, which directs the
collecter towards the sun in either uni-axial and/or bi-axial. To achieve the numerical solution, the
control volume method is used considering radiation, convection and/or conduction heat transfer
in the glass, the reflector and absorbent tube. The results which include the output water volume
and the system efficiency at different temperatures, considering the cases of series and/or parallel
connections of tubes being directed by a uni-axial and/or bi-axial collector, has been validated
with experimental data.The computational results of the model considering parallel connections of
the tubes at different temperatures, directing with two-axial basis is presented in this paper.

Keywords:parabolic collector, solar water heater- numerical analysis of the second law of
thermodynamics.
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