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Energy conservation in the building
construction phase

A s o o B kgt

This thesis deals with the issue of energy
consumption during the building construction phase,
especially with the increase in the local energy
problem in Egypt. The energy consumption was
analyzed through several classifications that were
studied to identify fields of excessive energy usage,
energy losses and possible conservation fields. The
thesis also discussed different direct and indirect
conservation techniques through all previous
classifications, giving examples for each.

An evaluation table was suggested which facilitates
reaching the best alternatives for the factors affecting
the energy consumption in the building construction
phase, especially after putting forward a number of
available alternatives in the thesis. This table was
applied in different situations to demonstrate to the
architect how to deal with it effectively. For example
it was used in a case study to identify the most
efficient alternatives of some materials and building
techniques to be used in a project, as well as applying
the suggested table in a computerized form to help
choose the most effective and available conservation
routes for any of the factors affecting energy
consumption during the construction phase.

The results reached were discussed and various
recommendations were presented.
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Abstract

Green architecture represents one of the important trends for reaching recent national
architecture, especially after the spread of the international architectural policies, and
thereby was the direction to this type of architecture a very important route to solve the
energy problem in Egypt, plus emphasis on the concept of local architecture.

The energy problem appeared after the 1973 war with the quick exhaustion of the
energy supplied from non-renewable resources, and therefore an important concept rose
up, which is the idea of energy conservation, which in turn helps in prevention of the
energy resource exhaustion problem, and limits the obligation to import energy from
foreign regions.

The energy problem was clearly discussed in the first chapter, especially with the
inefficiency of its application in Egypt. After that was the ensurance of the importance
of reverting to energy conservation, in addition to the explanation of the concept, its
importance, value, and different ways of conservation — as in industry; driven by its
high energy expense and possibility of energy conservation, especially after identifying
the energy consumption phases and positions of usage and loss of energy within this
section.

To be able to conserve energy, it was an obligation to unify units of energy, and this
would help comparing and dealing with the figures easily. The importance of energy as
an alternative measuring unit to money was also pointed out due to its rareness and
importance. Therefore, money was excluded as a method of determining the financial
value due to the interference of a group of man-made effects on it, and its continuous
change with the passage of time.

With the beginning of the second chapter, the focus was on the conservation of energy
during the building construction phase, with emphasis on the importance of other phases
e.g. the phase of building residence, which took a part of the due attention in studying
its energy expenditure — unlike both: the energy of construction and demolition. The
construction phase represents a very important phase in Egypt where energy is used in a
great manner, starting from retrieving the underground raw materials and until the
building becomes fully built. The second chapter was put forward to lay an eye on
energy consumption during this phase, with discussion of the influencing factors on this
consumption plus identifying the effects of each of them on energy consumption,
focusing on the ones used in Egypt. Consumed energy in the building construction was
also divided into three phases: the energy used in manufacturing construction materials,
transportation energy, and the energy used in the actual construction, then specifying the
secondary divisions for each of the energy consumption phases, and Egypt’s
consumption of energy. The energy consumption elements were specified, which are
influenced by the previous factors and the energy types consumed in each, and the
method of undergoing the calculation of each. This chapter ends by discussing the
effects of this phase on the environmental balance and the amount of pollution it may
cause, or the damage to its different components represented by the living organisms,
materials, underground energy reservoirs, non-biological factors and construction sites.

After introducing the energy consumption during the construction phase, controlling
this consumption is the goal of the three following chapters. As for the third chapter, a



table was suggested which enables the evaluation of the factors affecting the energy
consumption during the building construction phase. The evaluation is done by using
certain suggested evaluating elements and comparing their effect on the consumed
energy during the different building phases, which include: construction, residence and
demolition, with ensuring the concept of sustainability, besides taking in consideration
the environmental balance and also each of the two factors: safety and quality, as well
as adding consumed energy to obtain the previously considered energy used, which
enables energy conservation in its origin, and via alternative energy sources to conserve
energy. This chapter discusses the ways of conserving the energy loss, due to its
importance in any field related to energy conservation. The chapter ends by obtaining a
series of relationships between different alternatives affecting energy conservation
during the building construction phase, which allows the architect to select from a group
of different solutions which are suitable for the project’s position and conditions, and
suitable for each other.

The fourth chapter presented some possible alternatives for some factors affecting the
energy consumption during the building construction phase, which allows energy
conservation by an indirect way, since it is possible by searching through the
alternatives of these factors, and choosing the best one for energy conservation instead
of reverting to conservation plans based on traditional factors which may not be
equivalent to what the architect can obtain by using these alternatives. The goal of the
chapter is introducing the architect to a massive range of different alternative factors
which can be chosen from, focusing on the alternatives of the construction materials and
the different construction techniques used in Egypt — which were already discussed
within the second chapter of this research-; since they were both the most effective on
energy consumption during the building construction phase, besides their effect on other
factors and the abundance of alternatives for each of them, and the appearance of new
versions in cyclic and continuous patterns.

The energy conservation series ends by presenting the possible solutions to the high
energy consumption by the affecting factors, consumption sections and different
consumption elements during the building construction phase — which were also noted
in the second chapter-. This is done by using the direct routes to improve the usage
performance and decrease energy losses, and the indirect routes by using the
alternatives of the energy used or the energy consumption elements — which were noted
in the first chapter -. Some ways of treating the environmental imbalance was also
discussed, together with the result of this stage of pollution and the imbalance of
different environmental components and putting forward the possibility of using the
concept of recycling materials which may help the building construction phase
facilitates the attempt to make this phase the starting point of reaching the green
architecture.

During the sixth chapter, a group of different factors were chosen to apply the suggested
comparison table regarding the energy consumption during the energy construction
phase. The Medinat Nasr El-gedida project was used to help this application by using
different values related to its construction materials, the type of equipment, labor used
and others. A primary construction material was chosen from the project: the elemental
bricks, and comparing it with its alternatives: light bricks and gypsum bricks for the
same type of wall needed. One of the secondary construction materials was also chosen:
form-work scaffolding and comparing it by applying the suggested table with other



form-work types such as: timber form-work and the table for scaffolding. The chapter
ends by presenting a suggested example using the computer which enables the
calculation of energy consumption for different factors which influence this
consumption during the building construction phase, and further comments on the
possible energy conservation ways which enable conservation by choosing between
available solutions to minimize expense of energy by these factors under the current
circumstances. Finally, the concrete performance was compared using the central mixer
used in the project with the traditional mixer, by application of the same table.

The research concludes to the results of this research and futural suggestions required in
the path towards green architecture, allowing energy conserving without any negative
effects on the surrounding.
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