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Abstract:

This research could be approached as a new attempt of studying the triple
symmetry of which Architecture, Environment and Economy. Doubtlessly the
buildings in Egypt suffer from many problems. It mainly exists because of the fact
that the architectural design of most of the buildings in Egypt ignores the effect of the
surrounding climatic conditions on the indoor climate and thus failing to achieve full
thermal comfort for the users through the natural potentialities of the climatic design.
This in turn affects their health and the way they perform the usual daily activities
within their homes .Some buildings may achieve the thermal comfort, but in order for
them to do that, they use financially costly mechanical means, and they may be highly
consuming in energy which harms the environment .This may increase the previously
mentioned negative effects. It becomes clear the urgent need to improve the buildings'
energy consumption efficiency, if we take into consideration the fact that the building
sector is the second largest electricity consuming one in Egypt-it consumes
approximately %38.6 of the total electricity consumption. This shows the need to
reduce power consumption in buildings by taking into consideration the surrounding
climate when designing buildings.

The authorities responsible for energy and construction sectors in Egypt have
recently paid increasing attention to this problem. They have issued the first Egyptian
Energy Efficiency Residential Building Code which deals with efficiency in energy
use in Egyptian buildings .

One can appreciate the value of this research, when realizing the multiple benefits
of it. The most important of these benefits are reaching thermal comfort for the
building users, improving the health of the inhabitants, increasing the economic
feasibility of the building, reducing the environmental pollution and increasing
individuals' productivity.

The research aims at setting a methodology with which to evaluate the economic
feasibility of the thermal performance of external walls as a basic element of the
building envelope ones, in an attempt to facilitate the process of design-making-
decision as for the kind of external walls to be chosen, after applying some
environmental and economic criteria. Such methodology depends on the comparison
between the additional costs the owner has to pay in exchange for having a thermally
efficient building envelope .



The research assumes that since The Egyptian Energy Efficiency Residential Building
Code has set some specific values to be mandatorily achieved, the code must have
aimed at reducing the consumption of energy by cooling or heating appliances. This is
regardless of whether the owner will regain the costs he spent for achieving the
thermal values in return for reducing the energy consumption and doing without
the mechanical air-conditioning appliances , or not. So long as the owner doesn't
get a clear answer to this question, it will be hard to convince him of the value of
abiding by the regulations of the Egyptian Energy Code. The regulations will remain
to be mainly theoretical studies difficult to be applied.

The research will attempt an answer to the previous inquiry in the applicable part
of it. This will be done by conducting an analysis of (cost-thermal performance) of
one of the elements of the building envelope; the external walls of one of the
residential buildings.

To reach the previously mentioned objectives, and to verify the hypothesis, two
approaches were used in the research:

First: The Theoretical Approach:
It follows the analytical method in studying two of the most effective factors over
the design of the building envelope. They are: the climate and the economic cost..

Second: The Practical Approach:

This approach depends on the practical method through studying the economic
feasibility achieved when matching the thermal performance of the building with the
surrounding climate .This can be done by calculating the financial cost of reaching
such match.

For starter, this approach identifies the criteria and the tools which will be used and
applied in the practical part of the study. Hence, suggesting the results and the
recommendations of the research.

The researcher has designed a program for the computer that fulfills all of the
steps to calculate the (Cost-Thermal Performance) Analysis , from calculating the
thermal criterion of the Egyptian energy code in residential buildings to the
calculation of the economic criterion as represented by calculating the payback period
of the different alternatives of external walls sections in residential buildings this
program is called :

Software Program of (Cost-Thermal Performance) Analysis for External Walls
Sections in Residential Building .
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