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Simulation and Performance Evaluation of a Linear Parabolic Concentrator-
Based Solar Heating System to Supply the Heat Requirements of a Greenhouse
Unit

Sina Eterafi*, Shiva Gorjian®", Majid Amidpour

1. MSc Student, Department of Biosystems Engineering, Tarbiat Modares University of Tehran
2.Faculty of Department of Biosystems Engineering, Tarbiat Modares University of Tehran
3. Faculty of Department of Mechanical Engineering, K. N. Toosi University of Tehran

Abstract

Energy plays a key role in all activities of human life. Due to the problems caused by fossil fuels in the last few
decades, such as global warming, greenhouse gas emissions and ozone depletion, renewable energies have been the
focus of attention. Given the geographical location of Iran and Tehran, the potential for solar energy use is enormous. In
this research, the use of linear parabolic solar collector for the purpose of greenhouse heating is investigated. Initially,
the heating load required for the greenhouse was calculated. Then, the solar heating system was simulated in the
TRNSYS software. Based on the results of the solar heating system, the linear parabolic collector is capable of
supplying a greater portion of the greenhouse heat load in the cold seasons. Finally, the economic analysis of the
heating system in terms of reducing fuel consumption was discussed. The results of economic analysis showed that
solar heating system with linear parabolic collector save more than 30% on fuel consumption compared to a fossil fuel
heating system.

Key words: Solar Energy, Solar Heating System, Parabolic Trough Concentrate, TRNSYS,
Economic Analysis
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