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KaBwg n KApatik oAAayn amoTeAel MO TPAYUOTIKOTATO Kol TO GAWOUEVO TOU
Beppoknrmiiou obnyel otadlakd otnv unepBEépuovon tou MAAVATh, N €pEuva AoXOAE(TaL
0AOEVQL KOLL TIEPLOCOTEPO IE TNV EVEPYELAKI ATOS00N TWV KTNpilwv, kabw¢ autd ocuuBAaAAouv
KOTA TIOAU OTNV KOTOVAAWGN EVEPYELOG KO, TEALKA, 0TNV €EAVTANGN TwV GUCIKWV TIOpwv. Ta
KTAPLO KATOVOAWVOUV ONUOVTIKEC TIOOOTNTEC EVEPYELOC KO, EMOMEVWC, OTOTEAOUV
ONUAVTIKOUG TTAPAYOVTIEG TWV CUVOALKWY ekmopnwy CO, eml tou mapovioc. H peiwaon tng
KOTOVAAWGCNG EVEPYELOC OTO KTAPLA ATOTEAEL ONUAVTIKT] CUVELGHOPA OTOV CUVOALKO EAEYXO
NG MOYKOOULOG BepUOKNTIKAG evioxuong Kat otn PeAtiwon tng Blwolpotntag. AUTEG oL
HELWOELS elval amapaitnteg kaBW¢ 0 KOOUOC QAVTIUETWIIIEL OLKOVOLKN KOl EVEPYELOKN
kplon. Eva onuavtikd KAEWSL ylo To maykooplo TpOPANUa TG eVEPYELaG eival n Blwotlun
avarmtuén.

MNaipvovtag tnv mOAN tng ABrAvac wg HeEAETN meplmtwong autn) n dotplfn e€epeuva Tig
Sladopec katnyopleg kal tUMoug KTnpiwv, ovaAUEL UOVIEAQ EVEPYELOKAG KATAVOAWGCNG
KTNPlwVv Kal TPOTEIVEL KATEUBUVTNPLEG YPAUMES YLOL TNV ETLTUXN avamntuén ktnplwv os eota
KAlpata ywpic va B€touv og kivbuvo Tta eminmeda dveong twv Ktnpiwv. Elvol onpavtiko ya
OAeC TIC XWPEG va B€oouv £vav €BVIKO OTOXO TPOKELWWEVOU Vo EMLTUXOUV TN HUNSEVIKN
KQTAVAAWON EVEPYELOG OTOV TOMEQ TWV KTNPELWV KAl va HELWOOUV TI OTALTAOELC yla
EVEPYELQ.

Me oautd 1o Sedopévo, otnv mapoloa Alatplfr], HEow TG BewpnTIKAC €peuvag, To £pyo
£€€TO0E TO LTI TOU TIPOPBANUATOC TNC EVEPYELAKAC artddoong Twv Ktnplwv, Toug dladopoug
TUTIOUC KTNpilwv, TOV OPLOUO TWV KTINpilwv Undevikng evépyelag os SLadopeg XWPES, TOUG
KQVOVLOHOUC KoL Ta TIPOTUTIO TIOU alpopoUV THV EVEPYELD TWV KTNPLlwV Kot OAn Tnv Slabéoiun
texvohoyia, peBOSoUG Kol UAIKA TIOU UMOPOUV va XPnoLdomolnBolv OToV TOMEQ TwV
Ktnplwv. Mg autdv Tov TPOMO, N AVAAUON TAPOUGCLALEL T OVAYKEC TOU £pyou Kol TO
ETUKEVTPO KOTA TN OLAPKELX TOU TIPAKTIKOU HEPOUC TNG €PEuvaG UE TNV Tpocopoiwon
MOVTEAWV KTnpiwv.

To TPAKTIKO HEPOC TOU €pyou 0POPoUCE TNV TPOCOUOLWON SLAPOPETIKWY TUTTOAOYLWV
KTnplwv ywa va ebappooTtolV Kal va gAeyxBolv ta BewpnTikA sUPNUATA Kal, TEAKA, vol
Byouv cuunepdacpata yla tThv avamtuén Ktnpiwv XapnAng Evépyelog oe xwpeg pe Bepuo
KAlpa omwg n EAAGSa. Katd tn SLapKeELd TNG TPOCOUOIWONE TWV KTNPLOKWY HOVTEAWVY
eAéyxOnkav SLddopol mopAyovTeG, OTIWCE 0 KALPOC, O TIPOCOVATOALOUOC, oL PEBodol okiaong,
oL péBodol pévwong, ta UAIKA kTnpiwv, Ta tlauta, ta cuotipata HVAC kol ta mpodiA



Aswtoupyiac Twv Ktnplwv yia va Bpebet n katdAAnAn cuvduacpévn Spacn mapoayovtwy Kal
va emniteuyBolv oL oToxoL.

Metd tn Olapopdwaon Kol TN HEALETN TWV APXEIWV KolpoU ylo to £tog 2050, pe
Totonolnpyéveg peBOSdoug mou edopuolovtal MAYKOOUIWG, Tpaydatomnol)énkav ot
omapAiTNTEG MPOCOUOLWOELS YLO TIC TECOEPLC SLOPOPETIKEG TUTIOAOYIEC TWV KTNPLWV KAl yLa
T0 £10G 2050. O 0TOX0C QUTWV TWV TIPOCOUOLWOEWV ATav va aflodoynBel n enidpaon twv
SL0POPETIKWY UALKWV TIOU XpNnoLomololvTal oto kKEAUDOC Twv KTNPplwv UTIO TIG ONUEPLVES
KAl TLG LEANOVTIKEG KALMOTIKEG ouvOrKeg. MeletnBnkav 4 SLapopETIKEG XPROELS KTnpilwy ,
£xovtag w¢ dedopuévo tn PEAtiotn amodoon cuotripatog HV.A.C. He TN XpHON TEPUATIKWY
povadwv V.AV. , oe ocuvbuoopd pe Wuxpd uhikd kot Qutepévo Swpa , e OKomod TN
Slepelivnon tng oupmeplpopds Tou KeAUPoug , HEow 11 SLadOpPETIKWYV  UALKWV
BepUOUOVWOEWV KAl 4 EVEPYELOKWY UAAOTILVAKWV.

AUTH N VEXd TTPOCEYYLON YLOL TO KTAPLA TTPOCPEPEL VEA OTTIKI) OTNV KATAVAAWGN EVEPYELOC
TWV KINpiwv Kol oTo €eowteplkd meplBdAlov, AapPdavovtog emiong umoPn TG
TEPPAANOVTIKEG ETUMTWOELG OMO TOV TOHEN Twv KTnplwv. Auth n allayr Tpooéyylong
amoteAsl £va KPIoLHO LEPOC TOU GUVOALKOU TTPOBAROTOG TOU TTWE Vo eTTeLXOEel 0 amdAutog
oTOX0G Ttwv Ktnpiwv Mndeviknc Evépyelog kal TWC vo UETOTPATIOUV TO KTApla OF
'Mapaywyoug evépyelag¢ ywa  vo  PonBrnoouv otnv emiluon Tou  evepyelakou
nipoBAfpatog/kpiong tou kK6opou."

ABSTRACT

In recent decades, cultural development has been characterized by the continuous increase
in consumer goods, a phenomenon attributed to population growth and the improvement of
human living standards, resulting in increased energy consumption. The production of
petroleum has multiplied over the past decade, while the demand for electricity shows an
increasing trend, leading to a tenfold increase per decade. The increased use of non-
renewable fuels results in higher emissions, considered detrimental to the atmosphere,
contributing to the rapid degradation of the environment and the destruction of ecosystems.
The main culprits of this degradation are transportation, power plants, and the built
environment.

The creation of the built environment affects the environment in all three phases:
construction, operation, and demolition of buildings. Proper building design requires a
comprehensive assessment of the interaction between the environment and the built
environment.

The environmental impact of buildings in large urban centers is summarized in changes in
the atmosphere and water pollution due to urban waste and garbage. On the other hand,
intensive energy use in buildings leads to the depletion of mineral resources, while
atmospheric pollution results in the intensification of the greenhouse effect. Furthermore,
water cycle disruption causes undesirable climate changes on a global scale. The rampant



construction frequently witnessed in recent decades disrupts the local environment and,
consequently, the flora and fauna of the area. The use of radioactive building materials also
plays a significant role in environmental burden, affecting both the environment and human
health.

As climate change becomes a reality, and the greenhouse effect gradually leads to global
warming, research is increasingly focusing on the energy efficiency of buildings, as they
significantly contribute to energy consumption and, ultimately, the depletion of natural
resources. Buildings consume significant amounts of energy and, therefore, constitute
significant factors in current CO2 emissions. Reducing energy consumption in buildings is a
crucial contribution to overall control of global greenhouse gas emissions and sustainability
improvement. These reductions are necessary as the world faces economic and energy
crises. Sustainable development is a key solution to the global energy problem.

Taking the city of Athens as a case study, this thesis explores various categories and types of
buildings, analyzes building energy consumption models, and proposes guidelines for the
successful development of energy-efficient buildings in warm climates without
compromising building comfort levels. It is essential for all countries to set a national goal to
achieve zero-energy consumption in the building sector and reduce energy requirements.

With this in mind, this dissertation, through theoretical research, examines the causes of
building energy efficiency issues, different types of buildings, the definition of zero-energy
buildings in various countries, regulations and standards related to building energy, and all
available technology, methods, and materials that can be used in the building sector. In this
way, the analysis presents the needs of the project and the focus during the practical part of
the research, involving building model simulations.

The practical part of the project involved simulating different building typologies to apply
and test theoretical findings and ultimately draw conclusions on the development of Low-
Energy Buildings in warm climates, such as Greece. During the simulations of building
models, various factors were examined, including weather conditions, orientation, shading
methods, insulation methods, building materials, glass types, HVAC systems, and building
operation profiles, to find the appropriate combination of factors and achieve the goals.

Following the formulation and comprehensive analysis of the 2050 meteorological datasets
utilizing internationally recognized methodologies, a series of essential simulations were
conducted for four distinct building typologies, all projected for the year 2050. The primary
objective of these simulations was to assess the influence of varying building envelope
materials in the context of both current and anticipated future climatic conditions. These
building typologies represent diverse usage scenarios and were modeled with the
assumption of an optimal HV.A.C. system employing Variable Air Volume (V.AV.) terminal
units, in conjunction with cool materials and green roofing systems. The investigation sought
to elucidate the behavior of the building envelopes through the utilization of 11 distinct
thermal insulation materials and the consideration of 4 distinct energy-efficient glazing
configurations. This research endeavor contributes to a deeper understanding of the
complex interactions between building materials, climatic variables, and energy
performance, with implications for advancing sustainable building practices in the future.



This new approach to buildings provides a fresh perspective on building energy consumption
and indoor environments, also considering the environmental impacts of the building sector.
This change in approach is a critical part of the overall solution to achieving the goal of Zero-
Energy Buildings and transforming buildings into energy producers to help solve the world's
energy problem and crisis.



