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Analysis of photovoltaic systems integrated with the facade of two building
shells and its effect on the air conditioning load of the building for hot and
semi-arid climate: a case study of Tehran city
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Abstract

In today’s society, increasing concerns about the depletion of fossil fuel resources have led to a greater adoption of
renewable energy sources. Among these, solar energy is the most widely available. However, most solar cells are not
efficient enough. To overcome this problem, it is necessary to increase the efficiency of solar modules by combining
them with other systems. One of these systems is the two-shell facade. By integrating photovoltaic systems into the
facade of two building shells, the system combines with solar panels to introduce a new technology. The aim of this
study is the optimization of various kinds of photovoltaic systems that are integrated into building facades, specifically
in hot, semi-arid climates. The results show that the temperature inside the building using the two-shell facade is two
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degrees Celsius lower than the simple case on average every month due to the greater heat transfer of the two-shell
facade. The amount of cooling consumed inside the building is lower when using the two-shell facade than in the
simple case. In the summer, due to the intensity of solar radiation suitable for the city of Tehran and the lighting of the
facade of two skins, the temperature inside the building rises and more cooling is needed for proper air conditioning
inside the building. On the other hand, using transparent solar cells, on average, 30 kilowatt-hours of electrical energy
can be produced per month. Also, using two-shell facades causes less fuel to be consumed in power plants, reducing

emissions.

Keywords: Solar energy, renewable energies, two-shell facade, building air conditioning, energy efficiency,

Photovoltaic systems.
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