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Abstract

Nowadays, the ever increasing demand to provide energy and the constant decrease of fossil
fuels resources has made the usage of renewable energy resources vital. Solar chimneys are
considered a significant approach to supply electricity. They are of particular interest due to
the high absorption level of solar energy and also because of the advantages of using air as an
absorber. However, these systems do not provide enough economic efficiency. Plant breeding
in the collector’s section of a solar chimney was presented in this study as a mean to
overcome the economical obstacles. Also possible geometrical and physical effects on air
flow parameters were investigated by means of numerical simulation. Our simulation results
were validated with comparison to the experimental model in Manzanares, Spain. Velocity as
well as the temperature gradient at collector’s outlet was calculated. Our results showed
excellent affinity to those of Spanish prototype as the error percentage was lesser than 5%.
Vegetation layer was modeled as a porous media at the bottom of the collector and its
possible effects was investigated on the air flow parameters at Ra = 10'°. It was observed that
due to the vegetation layer the velocity and temperature gradient at collector’s outlet were
decreased 2.5% and 2%, respectively. These slight reductions show that plant breeding in
large areas of collector’s bottom could be served as an outstanding idea to enhance the cost-
efficiency challenges of solar chimneys while producing only negligible negative effects on
air flow parameters.



