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Summary:

Windows are the least insulating element of the building assembly and the
excessive use of the large glazed area can lead to greater energy consumption for
cooling load demands, occupant discomfort and discomfort glare.

Therefore, windows must be carefully designed to control over the solar gains to
achieve thermal comfort in different climatic regions and different orientations.
Accordingly, this thesis deals with energy-efficient windows in Egyptian
administrative office buildings and the impact of the glass selectivity on energy
consumption in administrative office buildings, the study follows a scientific
approach consists two main study areas; the theoretical study and the applied
study including building model thermal simulation, down to results and
recommendations.
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Sympol Unit Description
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K-value W/m-k The thermal conductivity
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Abstract

The improvement of energy efficiency of buildings needs to raise the performance level
of the building envelope which has become necessary.

One key element which affects the overall energy performance of the building is the
window; which has an effective role in determining the energy performance of the
building through allowing or preventing sunlight and heat from entering the room.
Energy efficient windows can control over this free solar energy to lower the energy
consumption for cooling loads.

However, windows are the least insulating element of the building assemblies and the
excessive use of the large glazed area can lead to more energy consumption for cooling
load demands, occupant discomfort, and discomfort glare. Therefore, windows must be
carefully designed to control over the solar gains to achieve thermal comfort in
different climatic regions and different orientations.

Accordingly, this thesis deals with energy-efficient windows in administrative office
buildings located within Cairo-delta region through studying the impact of glazing
wavelength spectral selectivity and inert gas fill within the insulating glass unit (IGU)
on energy consumption for cooling in administrative office buildings and take the
benefit through the ability to maximize the (WWR%).

The study follows a scientific approach consists two main study areas; theoretical study
and applied study, down to results and recommendations, the theoretical study based on
these main topics:

e Review of window performance requirements and the conventional window
technologies such as; spectrally selective window coatings and films, super
windows and evacuated windows followed by the advanced window
technologies and the impact of modern techniques used in different window
types such as; photo-chromic, thermo-chromic, liquid crystal device(LCD) and
suspended particle device(SPD) and the technology of electro-chromic windows
which have a significant effect on light transmission and heat flow through
window glazing by the ability to alter their properties for a wide range of
(SHGC) and (VT) by applying low-voltage electric current.

e Understand the basic of energy flow through commercial buildings, window
thermal performance indices that affect the heat flow, the steady state heat
transfer through double pane and single pane windows, finally, the solar gains
and ways to control for efficient energy use as well as the physical and radiative
properties of the window.

e The performance characteristics of high performance insulating glass units
(IGUs), specifically its insulating value (Ucg), solar heat gain Coefficient
(SHGC) and its visual transmittance (VT %) through one-dimensional heat
transfer and solar-optical modeling. The (IGU) can achieve a significant effect
on improving its performance characteristics by understanding the effect of
combining different glazing materials, inert fill gases, thin solar films, and solar
coatings.

The theoretical study is followed by an applied study and thermal simulation process to
identify the energy performance of a perimeter space due to glazing types alternatives
graded in their wavelength spectral selectivity and the effect of glazing thermal
properties on the energy used for cooling. In addition, the thermal comfort and the
economic aspects can be achieved through a running cost analysis calculation. The
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