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Patterns of solar energy in the outer envelope of
buildings - Jeddah city case study
Abstract

With the increasing demand for energy, that used in buildings has become an
important focus of recent studies and research. Sustainable and clean energy that
does not have environmental impacts is a key focus of these studies and research;
solar energy is one of the crucial alternatives in this regard. Solar cells have emerged
as a means of converting sunlight into electrical energy in many ways and products.
Photovoltaic panels are one of such products. Some architects have started using
these panels to take advantage of generating electricity for buildings. Nevertheless,
due to the nature of these panels in terms of shape, composition and color, adding
photovoltaic panels to buildings has, in many cases, violated the aesthetic of such
buildings. Adding photovoltaic panels has merely become functional in nature rather

than compatible with the building.

Therefore, this thesis aims to study the possibility of integrating photovoltaic panels
into buildings in an optimistic manner that supports the aesthetics of building and
does not detract from them. Such as other architectural components, the present
research argues that photovoltaic panels can be utilized to enhance the building

appearance in addition to their main function of generating electricity.

In this regard, the study begins with the literature review of related subjects such as
the problem of increasing demand of energy at the global and local levels, the high
cost of energy production and the growing environmental impacts of the

consumption of traditional sources of energy such as coal and petroleum. The



literature review, then, deals with renewable and clean sources of energy with a focus
on solar energy, its characteristics and methods of exploitation, explaining
photovoltaic systems and how they work. The literature review also deals with the
different types of photovoltaics, the means of integrating them into buildings, the
relationship between the photovoltaics and the architectural configuration, and

ordering and design principles.

The applied study investigates the possibility of integrating photovoltaic panels in
buildings in a way that supports the aesthetic values acting on two axes. First, the
study tackles the best practices by monitoring and analyzing the successful examples
in the light of ordering and design principles. This axis attempts to elucidate the pros
and cons of the examples. Second, a typical residential building in Jeddah was
elected as a case study through which photovoltaic panels are integrated into the
building envelop in the light of what was derived from the first stage as well as the
literature review. The case study goes through two steps. The first step aims at
identifying the areas most exposed to sunlight. Such areas, assigned with the aid of
Ecotect, are expected to be the most efficient in generating electricity. In the second
step, the ordering and design principles are applied to cover the assigned areas,
taking into account the economic dimension and the possibility of cost recovery.
Thus, photovoltaics can be integrated into the building envelop in a way that
supports the aesthetic values. Recommendations for applying the process on a wider

scale can be concluded.

The thesis, however, concludes that integrating photovoltaic panels into the building
envelop can be optimized by the appropriate positioning of panels and the sensible

application of ordering and design principles while allocating these panels.
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