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Methods of retrofit office Buildings’ envelopes in Egypt to integrate
photovoltaic cells and its effect on energy production

Abstract:

The architectural formation of the building envelope contributes to determining energy
efficiency. The orientation of the openings, their shapes, their relationship with other
elements, and the techniques used in their formation influence energy consumption rates
and determine their environmental performance. It was found that most of administrative
buildings' envelopes lead to an increase in the level of solar radiation penetrating inside,
high temperatures in summer and losing it in winter in a way that leads to an increase in the
loads related to cooling operations, especially in areas with hot climates. As the
administrative buildings are one of the largest sectors using energy, as they are completely
dependent on artificial lighting sources and air conditioning. Hence there is a need to
modify the envelopes of existing administrative buildings with the integration of energy-
producing technologies (PV- photovoltaic cells under study) with building envelopes to
increase the amount of energy produced from PVs and achieve the lowest possible energy
consumption. This study was applied to an administrative building in Assiut Governorate.
The research aims to study the effect of facades retrofitting on the photovoltaic cells' energy
production. the energy production of photovoltaic cells on the building was simulated
without facade modification (Base case), then adding modifications to facade, evaluating
the energy production of every model, compare between the (Base case) and the
alternatives. Our _study indicates that increasing PV facade's area only isn't sufficient to
increase energy production, but we must consider the position and orientation of the cells
also. the highest energy production of the photovoltaic cells in the horizontal position in
compare with vertical position. The second alternative (the gradient horizontal interface)
achieved the highest energy production (102 kw/h) compared to the rest of the alternatives
and the base case (25.7kw/h).

Keywords: Retrofitting, Improvement, Office Building, Photovoltaic Cells, Envelope,
Design builder.
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