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Abstract

Electrical energy is considered the anchor of the various aspects of life,
and Sudan, like other developing countries, is suffering from an extreme
shortage of power which has led to a deficit in the electric power supply
and a noticeable increase in the value of consumption. Due to the nature of
the hot-dry region climate, a large part of the energy consumed in buildings
is for the purposes of achieving thermal comfort by cooling devices.
Therefore, this research aims to provide a guide and means to know the
energy needed to achieve thermal comfort without resorting to total
reliance on the use of mechanical means after the construction of the
building, and that’s through several alternatives that take into account the
climatic conditions of the area.

The research hypothesis states that the large consumption of energy in local
buildings is due to the lack of applying the fundamentals of climatic design
elements on the exterior envelope of the buildings, which represents the
thermal suit of the building that is exposed to all the external thermal loads.
The research then investigates the hypothesis using a descriptive approach
for warm dry climates; then climatic design was defined as well as its
objectives and the obstacles it faces; and then a theoretical background
study for thermal comfort of humans and the conditions of achieving it was
conducted. The study also reviews important foundations and techniques
for thermal design elements of external building envelopes that are
compatible with hot-dry climates, and that can control harsh climatic
effects and reduce thermal loads gained. Also, several examples of
buildings that were designed according to its surrounding climate were
reviewed. The research then reviews two case studies that were analysed
using an analytical and comparative method based on theoretical
information and the foundations and standards of climatic design that were

mentioned earlier. Two administrative buildings were chosen as case



studies (Higleig Petroleum & Investment Company, and Sudan Airways
Headquarter Building); they were compared and analysed to know if their
design was based on the discussed climatic theoretical standards or not.

The results of the study provided several conclusions that highlighted the
importance of using climatic design standards and foundations on the
design of exterior envelopes of buildings in order to reduce the energy
consumption used for cooling purposes. The study also offered several
recommendations for reducing energy consumption by providing design
alternatives that fit the requirements of hot-dry climates and tend to reduce
consumption and save energy, taking into account the aesthetic values of

climatic building designs.
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