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Integration of innovative shading elements into the exterior of residential

buildings (for thermal comfort and reduced energy consumption)
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The internal spaces of residential buildings constitute a system that contains
many activities, and the features of the job are determined based on the
environmental conditions prevailing in the place so that the design of this space
comes in harmony with its environment to achieve comprehensive comfort for
all individuals using it. Hence the importance of environmental and climate
assessment of residential spaces, and environmental assessment is limited to
several sections, including the thermal environment, which has a clear and
important impact on the functional performance within the space.

The construction industry is the main cause of most of these environmental
problems, as thermal comfort affects buildings in the process of energy
consumption to compensate for high temperatures, according to some estimates,
the construction industries worldwide consume about 40% of the world's total
energy and 30% of the total raw materials. The main reason for this is that the
urban development process occurs in isolation from the surrounding
environment, which led to our interest in the research process to find appropriate
solutions to reduce energy consumption and the emergence of many ideas and
methods to solve the problem of thermal comfort, and among those solutions is
the study of integrating smart innovative shading methods to save energy and
achieve thermal comfort within residential spaces.

This study aims to find an innovative shading system and suitable materials to
increase the shading area in the facades of residential buildings in order to
achieve energy saving and thermal comfort through the application of an
innovative shading method in the outer shell of residential buildings. The result
appeared by the correlation of the movement of the umbrella with the movement
of the sun, which achieved a complete shading in the full hour of the atom of the
sun, which gives a complete effectiveness in complete shading and achieving an
energy saving rate of 11.6% of the building's energy consumption, and this is at
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two o'clock in the afternoon.

To achieve this goal, this research is based on the use of the descriptive
analytical approach to study the method of shading with its components used in
shading the external facade with the study of the prevailing innovative shading
system for the outer shell of residential buildings in the Arab Republic of Egypt
and the methods of application used for some of the shading methods used, and
then we use the experimental approach through a simulation process using the
design builder program With analysis and description of the results resulting
from the use of an innovative method and the proposed materials for the outer
shell in residential buildings to improve thermal comfort and reduce energy
consumption. This contributes to achieving a solution to help architects and
owners of residential buildings to reduce the high costs resulting from energy
consumption, which contributes to helping the state achieve solutions to one of

the existing problems.
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