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Keywords: Abstract: Iran is one of the countries with a radiation
solar carport potential that is very suitable for the construction of solar
solar electricity carports. Considering the high initial cost of constructing
renewable energy these parking lots, the importance of their feasibility and
photovoltaic technology optimal design is very high. In the present study, the design

and simulation of a solar carport connected to the power grid

that was implemented at the Faculty of Agriculture of Tarbiat
Modares University (TMU) in Tehran was carried out. For
this purpose, the photovoltaic system was calculated in
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Received: 14/06/2023 PVsyst software considering the geographical location and
Revise: 18/12/2023 weather conditions of Tehran. In this case, the optimal side
Accepted: 21/12/2023 angle for installing the photovoltaic modules on the parking

lot was set at 35 degrees to maximize the annual electricity
production. Then, in determining the type and model of the
photovoltaic modules and the solar inverter, their optimal
electrical arrangement was designed. In addition, the losses
of the various parts of the system were calculated, including
the losses caused by shading, temperature rise, connecting
wires, and so on; besides, the optimal spacing and
arrangement of the modules were presented. Based on the
final results of the simulation, the amount of electricity
generated by the parking lot was 48.2 MWh/year; the annual
power factor was 0.791; the reduction rate of CO, production
was 499.89 tons in a total of 30 years, and the sensitivity
analysis and lower return on investment were calculated
from 5 years onwards. The results of this study showed that
the implementation of the project at the investigated site was
economically justified in addition to the benefit of providing
renewable electricity.
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Introduction

The installation of photovoltaic systems on
surface and multi-level parking lots can be a
suitable option to generate renewable energy and
address the upper level of a parking lot or an
unusable and unusable area. Multi-use solar
parking lots can enhance conventional parking
lots by improving the economic and
environmental performance, especially if the
parking lot offers good conditions for the
installation of a photovoltaic system and is not
possible to install it in a building.

Materials and Methods

This section includes geographical features,
electrical system design, climatic conditions,
weather and the amount of direct and indirect
sunlight, determining the optimal tilt angle, the
orientation of the solar panel, and the selection of
panels and inverter.

Results

This section contains a three-dimensional design,
shading, simulation results, an environmental
analysis, and an economic analysis.

Discussion and Conclusion

Based on the design and simulation for the
construction of a photovoltaic parking lot
connected to the grid at the Faculty of
Agriculture of TMU in Tehran, according to the
geographical location and weather conditions in
PVsyst software, the optimal side angle for the
installation of the photovoltaic modules of the
power plant was determined to be 35 degrees
with the approach of maximizing annual
production. The type and brand of crystal module
model TBM72-320P from Taban with a rated
power of 320 watts in the required number of 90
pieces in 5 fields was selected. 1 SMA solar
inverter from Germany, a model of Sunny
Tripower 25000TL, manufactured in 2014, with
power of 25 kW was selected. Based on the
location of the modules, the shading loss in the
parking lot was estimated at 33.5% per year. The
amount of energy fed into the grid was calculated
to be 4548.192 megawatt hours per year. If this
solar parking lot is built, in addition to using
clean energy, it is predicted that 499.89 tons of
carbon dioxide will be released into the
atmosphere in 30 years. The return of investment
is less than 5 years, after which it becomes
profitable.
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