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Abstract

Solar energy is one of the most important sustainable source of energy in our times, it is amost the only
available solutionin the context of current and future wars to control energy sources, especialy oil as the
most importantone. But unfortunately oilis decreasing day by day, while sun is the sustainable source of
energy till the end of life on earth. This is why scientific entities and research in developed
countriesisaregoing toward developing ef different efforts to utilize renewable energy sources, especially
solar energy.

Right now, solar energy only accounts for atiny portion of the World's total electricity generation, because it
is more expensive than aternatives like cheap but highly polluting coal. Solar power is about five times as
expensive as what people pay for the current that comes out of the outlets.

In order to have a hope of replacing fossil fuels, scientists need to develop materials that can be easily mass-

produced and convert enough sunlight to electricity to be worth the investment.
This present study examines how the environmental designer could help in this field. Architects and

environmental designers have worked together to create architectural solutions in the field of Building-
integrated photovoltaic (BIPV); these designs were interested in technical and operational aspects, without
full regard to aesthetic or decorative ones, with the common trend of simplification through the available
geometric shapes from photovoltaic (PV), which caused similarity, and alack of concern for spatial identity.
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The study collects and reviews previous work of environmental designers, artists and architects who
attempted to develop design solutions for the use of photovoltaic (PV) as one of the environmental design
supplements. Thiswill be followed by introducing fractal geometry as one of an effective way to fill spaces
with geometrical motifs into a mathematical order to create a wide range of patterns to develop new orders
for photovoltaic (PV) designs on surfaces, to create decorative patterns moving through building surfaces or
any other environmental design element.

Statement of the problem: Solar energy is one of the most important sources of energy in future, and
therefore many form of application need to be developed at different scales for a variety of urban and
cultural contexts. To date, BIPV and other applications of PV in the urban environment have mainly been
focused on maximizing efficiency of energy output, with less regard for aesthetics and context.There is a
need to reach the optimal balance between aesthetics and power efficiency of final products.

Objective: Providing A criteriafor creating design solutions by using BIPV through aesthetic and functional
aspects, that would alow for developing various simple shapes of photovoltaic (PV) units to be used as
repeated motifs into different orders, to create decorative patterns moving through building surfaces or any
other environmental design element.

Methodology : Inductive method

Major results: The study has managed to review and compile a set of features that would help designers to
use BIPV in their work. The accumulated conditions, and stipulations have been subject to verification by a
group of designers and expertsin the field.

Furthermore a set of restrictions also has been compiled to assist designers and to prevent hindering issues.
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