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Abstract

In the context of accelerating globalization and technological advancement, the role of
energy has become increasingly critical. The rapid depletion of fossil fuel resources and
their detrimental environmental impacts have underscored the urgent need for clean and
sustainable energy alternatives. Emissions resulting from the use of fossil fuels are
considered a major contributor to climate change and the growing frequency of extreme
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natural phenomena. Consequently, global attention has increasingly focused on addressing
the issue of global warming. Institutions worldwide are placing greater emphasis on energy
management and sustainability, recognizing their importance in enhancing institutional
reputation and fulfilling environmental responsibilities. Given their high levels of energy
consumption, airports represent a key sector in which sustainable practices can have a
significant impact. This research explores the potential for integrating renewable energy
systems within airport infrastructure.

Cairo International Airport was selected as a hypothetical case study due to its extensive
area—approximately 37 square kilometers—its numerous terminals (comprising at least
five main passenger buildings, each housing multiple halls for arrivals and departures,
totaling more than ten halls), and its three primary runways for aircraft operations. These
features contribute to the loss of substantial quantities of unutilized kinetic energy. The
objective of this study is to investigate viable methods for capturing and converting such
energy into clean electricity, thereby supporting sustainable development goals in public
infrastructure. The study also addresses the challenges associated with energy waste and
proposes innovative technologies and strategies aimed at reducing consumption, generating
clean power, lowering operational costs, and minimizing carbon emissions.

The findings highlight the necessity of expanding the implementation of renewable energy
systems in airports as a foundational step toward achieving both environmental and
economic sustainability.
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