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�ese programs which are used for energy e�ciencies and 
optimization of buildings, have recently, been used for determination 
of thermal performances of historical buildings as well. Within the 
historical sites, when we look at features of the historical historic 
buildings, we �nd that there are important clues showing establishment 
of cities with climatic compatibility in those buildings. Because of 
climatically properties, redesigning of city areas (streets, city squares, 
open spaces and gardens), the materials used, types of structures and 
construction materials indicate vivid di�erences among them. By 
looking at the historical remaining, we see, for instance, that in the hot 
and cold climatic regions, the city spaces are of the closed nature and 
show densely manners of organization whereas the places with mild 
weather are less densely structured with huge spacing�s in between the 
buildings [5]. 

�roughout history, it is known that societies have long been 
developing structural designs that target to cope with climate and 
people�s comfort. �e most known examples are the construction of 
steep roofs in areas with heavy rainfalls, extensive water usage and the 
tendency of using light colors on buildings over the areas with high 
temperatures, the use of wide windows and gaps on areas with poor 
illumination, the use of wind curtain-materials on cold weather areas 
and formation of gaps to allow air �ows on places in need of air �ow 
(Figure 1).

For many years improving the thermal performance of the building 
envelope meant predominantly keeping the thermal transmittance 
values of the opaque and transparent elements as low as possible. So-
called low-energy buildings and passive houses are generally based 
on high insulation levels. However, during the last years, the concept 
became more and more important that it is impossible to design 
energy-e�cient buildings using only a U-value based approach, such 
as lowering the heat transfer of exterior walls, roofs, and windows or 
increasing the thickness of thermal insulation [6]. �is approach is still 
re�ected in some national regulations about energy saving in buildings. 
Actually thermal inertia is one of the most important parameters for 
improving thermal comfort conditions as well as for reducing heating 
and cooling energy demands of buildings [7,8]. Several authors 
evaluated the in�uence of the walls thermal properties on the building 
energy performance, by comparing di�erent construction systems [9-
11]. However, in the mentioned studies, the e�ects of inertia cannot be 
separated from those of thermal transmittance, since both parameters 
are allowed to vary.

�ere are two kinds of parameters a�ecting the thermal performance 
of a building. �e �rst type is the unsteady climatic excitation that the 
building is subject to, such as solar radiation, air temperature, relative 
humidity and wind direction. �e second type is the design variables 

under the control of the architect. �e design parameters, which are 
related to the building and which determine its thermal response to the 
climatic conditions include: 

� General layout and sitting

� �e thermo physical properties of the building materials.

� Location of windows and their sizes.

� Shading of windows and envelope.

� Insulation.

� Surface treatment of the enclosing envelope.

� Mass and surface area of partitions.

Predicting the thermal performance of buildings involves the 
handling of a large number of inter-related parameters. �e methods 
used usually rely on solving sets of equations derived from basic heat 
transfer theory [7]. Many simulation models to predict the thermal 
behavior of buildings have been developed in recent years; some of 
them were reviewed by Littler [7]. One of the disadvantages of these 
models is that they are intended for the analysis of a predetermined 
design solution, not for synthesis of an optimum solution.

Sustainability and Historic Buildings
Sustainability is about overlapping environmental, social and 

economic requirements and the need to bring them all into harmony. 
All of them are relevant to older buildings, but for the purposes 
of the Building Regulations the greatest emphasis must lie on the 
environmental aspect, and speci�cally the use of fossil energy. �is is 
closely allied to the generation of carbon dioxide both from the creation 
of buildings and from their daily use.

When they were �rst built and inhabited, all pre-industrial 
buildings were, by de�nition, sustainable and made zero use of fossil 
carbon in both their construction and use. �e primary energy sources 
available for the conversion and transport of building materials were 
human and animal power, and the biomass of available locally grown 
timber. Building, heating and cooking were almost entirely fuelled by 
sustainably sourced biomass. However, where water and wind power 
were available they could be used, for instance, for the conversion of 
timber or the transport of materials by water.

�ere is no inherent con�ict between the retention of older 
buildings and the principles of sustainability. �e retention of older 
buildings, either in their entirety, or simply be re-using components 
in-situ and allowing for their thermal upgrading in benign and 
sympathetic ways, can provide excellent �nished results which are 
fully in accordance with the principles of building conservation and 
sustainability. In many cases, the process of careful adaptation and re-
use can produce new buildings and spaces of the highest architectural 
quality.

�e Energy Performance of Buildings Directive and 
Building Energy Performance in Turkey

�e energy performance of buildings is a hot topic around the 
world among researchers, policy makers and appliers nowadays and it 
is becoming a priority for many countries. Various actions are taken to 
reduce building energy use and new strategies are continuously developed. 
Countries around the world are starting to implement measures to reduce 
greenhouse gas emissions to address global warming.Figure 1: Konya Slender Minaret Madrasah and its interior view.
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