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Hepiinyn

H xowwvia pag tig tehevtaieg dekaeTies el ONUELOOEL TEPACTIO AVATTVLEY OE
OAOVLG TOVG TOUEIG, YEYOVOG oL 0dNyNoEe otV oAoéva avéavouevn (ntnon kot
KatavdAwon evépyelag and émov ovt) Kot av Tpoépyetal. 'Etol kalodpoote va
eEMAVOOVUE &va KOwvoLpPlo TPOPANUE, TO omoio Ogv givar GAAO amd TO
ToAVGLINTNUEVO TPOPANLA TNG KaBapnS, aVavEDGIUNG EVEPYELAS, TOV Bl ExEL Gav
CULVETELD TNV LEIMON TOV EKTOUTMOV TOV 0EPI®V TOL BeppoknTiov KoL TNV peimon
TOV KOGTOVG NG evépyswc. H teyvoroyio mAéov mpocavatoAiletoar otV
onayKIoTPOON LG amd TN (PNOT TOV OPLKTOV KOVGIU®V KOl GTNV EVPECT] VEOV
OVOVEDGIL®OV TNYDOV  EVEPYEWS YOPIG TO KOTAAOWO TOV KOLGIU®V  TOL
TPOTYOLLEVOL LDV KOOMDG KOt TPOT®MV LEIMONG TV GUVOMK®MV EVEPYELOKMV HOG
OVOLYK®V.

O topéoag 0 0moiog KaTavaA®VEL TEPITOL TO £VOL TPITO TNG GUVOALKNG EVEPYELOKNG
KatavdAwong maykoopiog oAAd o omolog Towtdypove emOEYETOL UEYOAEG
BeAtudoelg, stvar 0 KTplakog TORENG. ZEKIVAOVTOG OO TO ORITL HOG N TOV YMPO
gpyaciag pog, MON TOPATNPOVUE TIC EVEPYEINKES AmMALTNOELS Yo BEpLaven Tov
YEWOVA N YOEN TO KOAOKAIPL, EVEPYELD TOV TTAPEXETOL OO GYXEOOV TPWTHYOVOLG
UNYOVIoHoVS KOVONG TETPEAAIOL KOl AOITAOV KOVLGIHL®V Yoo TNV TOPOY®OYN
Oeppomrag kot nAektpiopod. v EAAGSa Ta kTiplo aviirpoocwnedovv to 36% g
GUVOMKNG gvepyelakng (Nmong Kot mpdkettal yuo. £€vo. TOGOGTO TO OMOio EXEl
avéntikég thoelg. YmoAoyileton Ot elvor gpikt plo peiowon g 1aEEmg
tovAdyotov tov 30% 1Tng onuepwvng Katavilmong pe v aélomoinon twv
OVOVEDGILOV TNYOV EVEPYELOG KABMG Kot TOV PLOKALLATIKO GYEOACUO TOV KTIPiwmV.

O o106)0¢ MAéov TV Evpomaikdv yopodv pe v gupomaikn odnyia tov 2010
etvar péypt 1o 2020 1 Katackev] OAOV TOV VEOV KTIPI®V 1e YVOLOVa TNV “oyeddv
UNOEVIKY|] evepyelaKn Katavdilmon”. Q¢ Ktipto undevikng kotavdimong opileton
éva KTiplo Tov omoiov o 11610 160LHY10 evépyelag elvar undeviko 1 Betikd, OnAadn
dgV KOTAVOADVEL TEPIOCOTEPN €vépPyeln amd avt mov mapdyel. llpémer va
TOVIGOVE EMIONG TWG O KTIPLAKOS TOpRENS fvar vievhuvog yia to 45% mepimov Twv
EKTOUTAOV TOL d10&e1diov Tov dvBpaxa ( CO2).

Xe avtdV TOLAGYIGTOV TOV TOUEN TOL KMUATIGHOV TMV KTNPIOV KATOUPEPOLLE VO,
Bpodpe Abom oe €vav tOHmo VAKAOV mov oAAdlovv @domn’’ OnAaon ue TI
KATGAANAES evepyelokég mpocsOnkeg 1 apapéoelg petafaivouv omd v otepen
KOTAGTOOT OTNV VYPN Kol EMELTA OTNV O€PLo KOl avTioTpoPa. AVTd To LAMKA
Aéyovtor vaka adrayng eaongn Y A® (Phase Change Materials- P.C.Ms), kou gfvan
TO OVTIKEIIEVO LLE TO 000 B aoyoANnBovLE KT KUPLo AOYO GE QVTNV TNV €PYAGIaL.



ANQTATO EKMAIAEYTIKO IAPYMA TMEIPAIA

" TEXNOAOIIKOY TOMEA

Tpnpa Hiektpovikov Mnyavikov T.E.

Underfloor heating with phase change materials

Degree Thesis

Student: Mandas Pavlos
Registration Number: 39477

Supervisor

Apostolos Kokkosis Lecturer

Date: January 2018



Abstract

Our society has developed tremendously over the last few decades in all areas,
which has led to the ever-increasing demand and consumption of energy from
wherever it comes from. Because of this we have to solve a new problem, which is
nothing but the much-debated problem of clean, renewable energy, which will lead
to a reduction in greenhouse gas emissions and a reduction in energy costs.
Technology is now oriented to deliver us from the use of fossil fuels and finding
new, renewable energy sources without the residuals of the fuels used in the
previous century as well as ways of reducing our total energy needs.

The area, which consumes about one third of the world's total energy
consumption but at the same time can be greatly improved, is the building sector.
Starting from our home or workplace, we already see the energy demands for
heating in the winter and cooling in the summer, energy provided by almost
primitive mechanisms of oil and other fuels combustion to produce heat and
electricity. In Greece, buildings account for 36% of total energy demand and this is
a rate that is increasing. It is estimated that a reduction of at least 30% of current
consumption by the use of renewable energy sources and the bioclimatic design of
buildings is possible.

The goal of most European countries with the 2010 European directive is by
2020 to build all new buildings on the basis of "virtually zero energy consumption”.
A zero-consumption building is defined as a building whose annual energy balance
is zero or positive, which means it does not consume more energy than it produces.
We also need to emphasize that the building sector is responsible for about 45% of
the carbon dioxide (CO2) emissions.

At least in the field of buildings air-conditioning we managed to find a solution
in a type of materials that change "phase", meaning that with the appropriate energy
additions or deductions, they transit from the solid state to the liquid and then the
gas state and vice versa. These materials are called Phase Change Materials
(P.C.M.s), and this is the subject we will focus on in this thesis.



