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Abstract

The aim of the present study is to show how the correct design of an architectural element that characterizes
the morphology of a structure, such as the shelter ait@mist can simultaneously be a bioclimatic element that
contributes to the thermal comfort of construction users, as well as in construction energy savings. Shading is an
important factor of thermal comfort, so it is studied as one of the parametersrigkancount in the design of
buildings, in order to improve their energy efficiency, which leads to energy savings. In the case of public transport
stations, the existence of shelters that offer adequate sun protection, especially in a country vetbungdrise,

l'i ke Greece, is crucial, as it contributes substanti
service. Increasing the attractiveness of public transport has been recently considered an important goal of
transport speciadts, both in Greece and abroad, for reasons of energy savings in fuel and environmental
protection. The shelters examined in this dissertation are those of the Suburban Railway stations. Their evaluation
concerns the comfort they provide to the users efsgrecific means of transport. The data collected concern the

station shelters of the urban section of the "KiRi@eus" line.

Summary

During a | arge projectébés construction, tBomeafooperat
them ae necessary for the construction part, while the contribution of others lies in suggestions regarding the
decorative elements, or in consulting guidance for better harmonization of the project with external factors that
affect it, or are influenced by iDepending on the type of project being constructed, the Energy Engineer is
sometimes included in the first and sometimes in the second category, with the result of his contribution often
being misjudged as unnecessary and, as a result, being omittecbrideg|eences of such an omission can be
significant for both the project itself and the plariair the project, because its inefficient energy planning leads
to economic nature problems, and for the planet, due to the environmental problems causeidt a$ iacesrect
planning.

The purpose of this dissertation is to highlight the contribution of an architectural element, which
characterizes the morphology of a structure, to energy savings, with benefits for both the project under
construction and the gimonment. The architectural element that is being in our case examined is the shelters
placed in public transport stations, andcieapecioalulyat
line.

During the design and construction of rail tramstations, the adoption of better shading systems does not
directly benefit to a great extent the construction itself, meaning that the cost reduction of installation and
operation of air conditioning systems is very slight. This happens becausditresstee mostly open spaces, so
they do not include air conditioning systems on a scale similar to buildings, for the design of which the shading

TIANL) €¢ YAE Gt) |



factor is taken into account as an important parameter to improve their energy efficiency.

Shading, howeveremains a key factor in the thermal comfort of the waiting areas, contributing significantly
to shaping the passengers' view of the means of transport passing through the respective stations. Due to this, the
increase of the company's income occurs intlirethirough the increase of the number of users of the transport,
caused by the increase of the level of service, with the installation of satisfactory solar protection.

ltds necessary not to omit the r ef rentalprotection Thet hi s
transport sector contributes significantly to the global emissions of carbon dioxide, also being the leading cause
of air pollution in cities.Transport specialists and environmentalists agree that increasing the attractiveness of
public transport is high on the list of methods to combat the problem, being one of their main goals. An increase
in the numbers of passengers using railway transportation is therefore crucial for the environment. This goal can
be achieved by improving thewstruction of their vehicles and waiting areas.

The dissertation is divided into four chapters, each of which plays a special role to the aim of the study, in
hi ghlighting the i mportance of adequat g mrpaasiandg i n
in researching what form and what characteristics of shelters must be used to achieve the best possible results.

The first chapter deals with the provision of the necessary theoretical background and knowledge to the
reader, so that he wainderstand the importance of achieving the aforementioned goal, that is, the benefit that
comes from saving energy, in any way it can be achieved. In this Diploma Thesis, a way of reducing the energy
used by the transport sector is studied, therefdi@mation is initially provided on the importance of the industry.

The great degree of correlation between transport and society is being perceived through the historical
retrospection of transport, that follows. The contribution of railway transporetontidern way of life is then

being analyzed, with a parallel presentation of the installed networks situated in the Greek area. As the biggest
environmental problems arising from the transport sector are located in the big cities, special emphagis is place
on urban rail transport, which is called upon to deal with the current situation. Thus, their contribution to the
environmental pollution issue is documented.

The second chapter deals with the practical part of the study, in which the existing slehergthens
Suburban Railway stations are examined in terms of their adequacy to provide sun protection to waiting
passengers, especially for the urban section of the line "KRit@eus". As the section under study includes 13
stations, one of which isnderground, the installed outdoor shelters of the 12 stations are finally examined. Each
station has a different orientation, following the installed rails. The special geometric characteristics of the shelters
of each station, their position and oridita, are examined and analyzed here. Furthermore, the process required
for the collection of the above objects of interest and for their design is described.

The third chapter places more emphasis on interactive data, as it studiesinldon of the sun's rays and
the intensity of its radiation at various times, characteristics that are formed by the movement of the Earth around
it. The design performance of the stations in 3D model design software is necessary for the interactineen t s 6
examination. Using the thramensional models, the limits of the shading projection of the canopies on the docks
in the passenger waiting area are analyzed for the various characteristic hours and seasons of the year, due to the
movement of th&arth around the Sun.

Having now collected and processed all the required data, the next step is to evaluate the shading per station,
as well as to draw conclusions for the whole research network. The effectiveness of shading concerns the subject
of the faurth and last chapter. This chapter is also used to present proposals for possible improvements that could
be made to existing structures. Finally, general conclusions are formulated, useful for the construction of similar
future projects.

Key words: Suburban Railway, Shelters, Sprotection Systems, Shading, Thermal Comfort
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