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IHEPIAHYH

Avtikeipevo dlepedivnong e mopovcosc €PYNCIOG OMOTEAEL 1 TPOGOUOI®ON Kol
aEOAOYNOT  TNG  EVEPYELOKNG  OMOO00TG KOLVOTOU®MV GUOGTNUAT®V  TOLYOTOLinG
EQUPUOCHEVOV e KTipla Katowkiog. Toco 1 emdoyn TV LAKOV,COUPOTIKOV 1 Kot
VIEPUOVOTIKOV, 0G0 KOl 1 SLUUOPP®OT] OAOKANPOUEVEOV GLUGTNUATMOV TOLYOTOUNG
amoTeEAODV Uio SOLVNTIKA Plidoiun Avon yio v epappoyn nebddwv eEokovouong oe
evpela KAMpoka. Agdouévng o€ NG KPIoUOTNTAG TOL AaUPAveEL To evepyelako {nTnua
ev YéveL ,0AAA Ko Tov OTL 1 e€okovounon evépyetag Kot n Pertioon g dayeiptong
MG OmOTEAOVV TIG POCIKEG GUVIGTOGEC TOVL, KOs oyetikn peAétn Oa mpémer va
Aapaver VoYY TEPOQ AMO TIG AUIYDS TEYVIKEG KOl TIG OUKOVOUOTEXVIKEG TTVUYEG TOV
TPOPANLLOTOG TTOV UEAETA.

e 0Tl apopd Tov KTiplakd Topéa, Tapatnpeitat 6Tt 1060 o€ €0vikd 6o Kot diebvéc-
EVPOTOTKO  €MIMEDO, TPOYUOTOTOLOVVIOL OPKETEG TPOoTabeleg vo oplotel To
KOTAAANAO VOUIKO TAOIGLO Y10 TOV TEPLOPIGUO TNG EVEPYELNKNG KOATOVOAMGONG GTO
Ktipio omv xatevBvvon g Prooyng avantvéng. It avtd 10 Adyo 610 TPOTO
KEPAAOLO TNG TOPOVCHS £PYACIOg TaPoVolAlovTol Kot ovoADOVTOL Ol EYYMPLES Kot
EVPOTOIKEG VOROOEGTIEG TOL LPOPOVV BTNV EVEPYELOKT] ATOSOCT| KTIPIMV.

Yto emoOpeva KeQAAOlo TOPOLGLALOVTAL Ol €M UEPOVG TTLYES TOL  (QLOLKOV
TPOPANUATOG, GE OTL aPOpd TNV TEKUNPI®OT NG EMAOYNG HEAETNG TV EOVAVOV
Kataokevdv ond Ttovpot EmkoAint) Evieia (Cross-Laminated Timber,-CLT), ,
EVD  TEPLYPAPETAL  TO AOYWOMKO kot ot ot puéBodol  LTOAOYIGHOD 7OV
ypnoomomOnkay. XVyKEKPIUEVO GTO KEQAAMIO 2 TEPLYPAPOVTAL OVOAVTIKO TO
QULGIKGL QovOpEVE TNG HETAPOPAg Oeppdtnmtog O PHEGOL TNG  TOLYOTMOLNG TOV
KEAMQOLG, ol Pacikég apyés g Oeppopdvoong eved mopovcstalovior ot Pactkéc
TOPAPETPOL TTOL OPOPOVY THV HEAETN TNG EVEPYELOKNG 0mOdoong £vOg KTipiov. 1o 3°
Ke@aAao Topovstdlovtal Ta Pacikd ¥apaKTNPIGTIKA TV Kotackevmy ard CLT, kot
peAeTATAL M AAGO0GT TOV TOGO MG SOUIKO DAKO €V YEVEL OGO KOl MG VAIKO VYNANG
gvepyelokng amddoonc. Xto 4° Kepdhawo meprypdoetar m pebodoroyia mov
YPNOLOTOONKE Y10 TNV EVEPYELNKT] TPOGOUOIMGT KOl TOVG VITOAOYIGHOVG GYETIKA
pe v Beppikn dveomn og vtd eEETOON KTIPLO KOTOKING.

Yto Kepdhow 5 wor 6 TpoylaTomolovviol Ot LTOAOYIoHOL, Tapovstaletar M
JdIKOGI0. TMV TPOGOUOIDGEMY KOl KOTOYPAPOVTOL TO OTOTEAECUOTA TNG UEAETNG.
[T cvykepéva, g avtikeipevo pehétg mepintmong Aappdvovtal ol TEPIMTMOCELS
ELOPPOV KOTACKEVDOV Kol EOIKOTEPA TO, GLUGTNUATO TOLYOTOUAG OO TAVEA TOTOL
CLT,6mwg kot ot €loppég KOTOOKEVEG —TOLYOMOLNG, OMOTEAOVUEVES OO
TpokaTackevoouéveg povadec (modules) epapuoouévec oe @épovia OpyavVIGUO
UETOAMKOV 00K®V Kol eVICYVUEVES Bepuikd pe povotikég Xavideg Kevov (Vacuum
Insulation panel- VIP). ¢ kd0e perétn mepintmone 1060 1 yeopetpic 660 Kol To
EVEPYEWOKA GCULOTNUOTO TOL VWO HEAETN KTpiov mopapévouv oueTdfAnTa. Xtnv
ocuvéyxel OJlEEAYETOL TOPOUETPIKY) OvAAvon pe Paon v Toryomotion Kot TNV
yeoypapikn totobecia (ABNva/Aovdivo) kot GuyKpivovTon ot €L LEPOVE TEPITTMOELG
HETOED TOLG OAAG Kot [E KTIPLO ovOIpOPAS Y10 TOV TTPOGOLOPIGUO TNG UETAPOANG TOV



avaykov oe Béppavon, yoén kar {eotd vepd ypnong (Z.N.X.), 10 evepyelokd kot
TEPPOALOVTIKO amOTOTMUO. TG Kotaokeung Pacilopevo otig ekmounéc CO, kabmg
EMIONG KOl TOV EMOOGEMV GE OTL APOPA TNV €MiTELEN GLVONK®OV BepIKNG dveong TOV
ydpov. Téhog, 610 7° KePAAOIO EMONUAIVOVTOL TO, GUUTEPAGLOTO TOV TPOEKLYAY
and TV eneEepyacio TOV omoTELECUATOV, KaOhg Kot ot mbavol Topelg HeALOVTIKNG
£pevuvoc.



ABSTRACT

In principle, the subject of this thesis is the simulation and evaluation of the energy
performance of innovative wall systems applied in residential buildings. Both the
choice of materials, conventional or even insulating, and the configuration of
integrated wall systems are a potentially viable solution for the application of large-
scale energy saving methods in buildings. Not only due to the criticality of the energy
issue in general, but also to the fact that applying energy saving methods and
improving its management are its key components, any relevant study should take
into account both the purely technical and the techno-economic aspects in any related
case-study.

When it comes to the building sector, both at national and international level, there
have been several attempts to define the appropriate legal framework to decrease the
energy consumption of buildings in the direction of sustainable development.
Therefore, in the first chapter of this study there is provided a state-of-the-art report
on the domestic and European legislation related to the energy efficiency of buildings.

The following chapters are devoted to the presentation of the key features of heat
transfer in the building shell, in terms of the documentation of the study choice of
wooden structures by Cross-Laminated Timber (CLT). Furthermore, software and
calculation methods are described in the same chapters. Chapter 2 includes in detail
the physical properties of heat transfer in the case of the opaque masonry of the shell
and the principals of thermal insulation in residential buildings. Chapter 3 provides a
report on CLT constructions,and its properties as a high energy efficiency material..
Chapter 4 introduces the methodology, used for the energy simulations, and thermal
comfort performance of thecase-study.

Chapters 5 and 6 are the chapters in which the calculations are made and the
simulations process is presented. In particular, this case examines two types of
lightweight wall systems. The first type is composed of Vacuum Insulation panels-
(VIPs) utilized within steel framed modular construction with prefabricated facade
elements and the second type consists of a typical CLT-Panel, insulated with mineral
wool blanket. In both cases, the geometry and the energy systems remain the same. A
parametric analysis is performed based on the wall-systems attached and the
geographical location (Athens / London)as well. Additionally, the individual cases are
compared with each other but also with a reference building to compare the thermal
needs for heating, cooling and the domestic hot water (DHW)consumption, the energy
and environmental footprint of the construction based on CO, emissions, as well as
the performance in terms of achieving desired thermal comfort levels for the
conditioned space. Finally, Chapter 7 highlights the conclusions drawn from the study
and proposes possible future researches.



EYXAPIXTIEX

®a NBeha va gvyapiomiom Bepud v kKadnynipo k. Mapio Qovvin kot v av.
Kadnynrpia k. Eypriivn Kopwvékn yio ™ dvvotdtro mov pov £6macov vo, acyoAndm
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1 EIZATQT'H

To evepyelaxd {NTnUO OVOOEIKVOETOL OTIG WEPEG WOG GE €VOV AmO TOVG
K0OOPLoTIKOTEPOVG TOMTIKOOIKOVOHIKOVG Tapdyovteg maykoopiong. O topéag g
evépyelog omotedel GAAMOTE, TOV TAEOV «TTOYKOGULOTOWUEVOY» TOUED TNG OLKOVOLLIOG
Kot enmnpedlet dpeca v xapacn moATIKNG oe dAlovg Pacukols Topelg Onmg ivat ot
HeTaopés, ot vodouég kot 1 Propnyovia. EmmAéov givar daitepa onpovtikog yo
TOV KOOOPIGHO CLYKEKPIUEVOV PLOU®V aVATTLENG, Y10 TOVS TOUEIS TG £pEVVAG Kot
™G teXvoAOYiag KaOMG emiong Kol Yo TO CUVOAO TOV TOPAYOYIKOV KAAO®V NG
owovopiog Kabe ydpog. LTig HEPEG Lo PAETOVE TNV TTayKOGHLO vepyElokn CNTnom
vo av&dvetor mapdAAnio pe v avénon tov moyKoouov TANOuoHoL Kol TnV
OLKOVOUIKY] EMEKTACY] OTIS AEYOUEVEG avOTTLOOOUEVEG Y®PeS. Eivar evoektikd va
avagepbel Tc N avénon ¢ KATaVAA®OoNG TP®TOYEVODS evépyelag NTov 2.2% to
2017, peyoddvtepn katd 1.2% amd 10 2016 kot copnc taydtepn ard avtiv tov 2013
[1]. ZOoppova pe eKTUNGELS OE, AVaUEVETOL OTL 1 TOYKOGULO KOTAVOAMGOT) EVEPYELNG
Ba owénOei Tepinmov katd to éva tpito péypt to 2040[2].

= AvBpakag
= AVaVEWOIES
= YSponhextpixn
* Nupnvixq

® Quowd Aéplo
= Netpédaio

(a03) S013Ad3A3 Lomypanioy DogNADY

L] L " L L s L w L L » 0 o w L 04 B o o - oy w " ” " w

Ewcovo. 1-1laykoouia kataviiwon mpmtoyevoids evépyeiog yio. v mepiodo 1992-1014
oe Mtoe [1]

To o ™S SLHOPPMOONG TNG GYECNG TPOSPOPAS-CTNONG GTOV EVEPYELOKD
Topéa gtvor éva {Tnpo TOAOTAOKO KOl TTOAVTOPOYOVTIKO LE OTUOVTIKEG TOALTIKEG
npoektdoels. I't avtd dAAwote o BEUATO TOL GLVOEOVTAL UE TNV OCPAAELN KOl TNV
JlPOPOTTOINGT] TOVL  EVEPYELOKOD EPOJCLOV  OMOKTOOV  ov&avOuevn  onpocia
TOPAAANAO Kot 68 OAANAETIOPAGT e TNV AVENOT TNG KATAVAA®ONG, EVO ival GOQEg
OTL Ol TOMTIKEG OMOPAGELS Y10l TNV OVTILETOMION TG KAUATIKNAG OAAYNG, Yol TNV
Katovoun TV dtkoampdtov poraveng (BA. my. To copewvo tov Ki6to) kabdg kot yio
po  GEpd ALV CLVOEOV  JOKPATIKOV — CUUEOVIOV, emnpedlovv 1660
HaKpoTpOBES O OGO Kol LEGOTPODEG LA TNV TOYKOGLLL EVEPYELOKT] OYOPd.

H 1eyvoloyikn oOwdotaon TV evePyEloK®OV emAoy®v, pall pe v
YPNUOTOOOTIKT ETAPKELD KO TEAEVTOLO TNV OVAGYKECT] TV CUVETEIDMV TNG KAUATIKNG
aAayng, elvar (nmipato TepdoTiog onuaciog yw Tov €AEYX0 TOL TOMEN KOl



OmOTEAOVV 10MG TO OMOTEAECUATIKOTEPO EPYOAElD EAEYYOL TOV EVEPYELOKADV
eEeMEemv ot Taykdouo KApLoka.

1.1 ENEPI'EIAKH KATANAAQXH KTIPIAKOY TOMEA

O «xtpuokds topeag amoterel €vav ONUAVIIKO KOTOVOA®TY EVEPYELNG,
OLUUPAAOVTOS OTO GULVOMKO EVEPYEWNKO OMOTUTMUN LE GLVEYDS ov&avouevn
OUUUETOYN OTNV GULVOMKY TOYKOGUIO EVEPYEWIKN KOTOVAA®ON Kobdg Mom
KataAappavet o 1/3 avmcg [3].

Share of final end use in %

= Industry

m Residential

= Commercial
™ Other sectors

® Transport

Eicovo 1-2 Katavoun evepysioxmv kotovalmoewy Toykoouiog we faon v ypnon [4]

Yroyelo delyvouv TG M KOTOVAA®OTN €VEPYEWS Yoo WOEN avOpEVETOL Vo
avénbel, oyxeddv xatd 150% oe maykocuo emimedo péypt to 2050, evd oTIg
avantuooopeves yopes pe Bepud kiipota kotd 300% émg 600%. Emopévoc, m
EVEPYELOKY] KATOVOAMON TOV KIPLOV OVOOEIKVOETOL GE ONUOVIIKO O&po ™G
KaOnpeptvotnTog Kot 1 PEATIOON TNG EVEPYELNKNG TOVG GUUTEPLPOPAS GE TPMOTAPYLKO
oTOYO0.

1.1.1 Evepyelokn kotavdimon ktipiov oty Evpodnn

Yeg 0Tl 0QOopd TNV KOTOVOAMOY TPMOTOYEVOLG evéPYEwng otnv Evpomm,
nopotnpeitol oG to meTpéroto e€akoiovBel vo avimpocmmedel £va TOAD LYNAO
TOGOGTO KOTAVAAMONG, AKOAOVOOVLEVO OO TO PLGIKO OEPLO KOL TOV NAEKTPIGUO,
evod TG Tehevtoieg dekaetieg, avénom mapovotdlel n ypnon Avaveooipov [Inyov
Evépyewog (A.ILE.). Zvykekpuévo 1o 2014 1 mopaywyn tpmOTOyEVONS EVEPYELNG OTNV
Evponraiky 'Evoon aviile cvvolkd oe 771 exotoppopio tGvovg 16000VOLOL
netperaiov (TIIT). Avtd St pnoe T YEVIKE TTOTIKY TOPEiD OV TOPATNPOVVTAY TO
televtaio ypovia, pe e€aipeon xvpiog to 2010, 6Tav N TOPAYOYN OVEKOUYE LETA TN
oxeTkd oot peiwon g to 2009, n omoio GLVEREGE e TN XPNUOTOTICTOTIKN KO
owovouikn kpion. To 2014 n moapaywyn mpwtoyevodg evépyelog oty Evpomaikn
‘Evoon, e€etaldpevn oe mo paxpoypdvio miaiocto, nrov katd 17,3 % youniotepn on’
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0,TL Ipv amd pio dekaetio. H yevikd mtoTikn mopeio TG mopay®yns TpmTOyEVONS
EVEPYELOG €V LEPEL ATOOIOETALOTNV EEAVTIANGT TOV TPMOTM®V VAMV KOl GTO YEYOVOS OTL
ol Topoy®myoi Bewpodv TNV EKUETOAAELGON TEPLOPICUEVOV TTOPWV Un emkePON. To
2014, oyedov 10 éva tétapto (25,5 %) ™G GUVOMKNG TOPAY®YNG TPMOTOYEVOLS
evépyelag g Evponaiknc ‘Evoong avitictoryovoe oe AILE., evd 10 m060610 TV
otepe®v Kavoipov (19,4 %, xvpiog avBpoka) Nrav pOAS pukpdTeEpo amd T0 v
TEUMTO, KOL TO TOGOGTO TOV PLGIKOV aepiov NTav eAa@p®g younAotepo (15,2 %). To
apyo6 metpéhato (9,1 %) rav n povn GAAN ONUOVTIKN TN TOPAYOYNG TPOTOYEVOVG
EVEPYELNCOTMG amOTVTTOVETOL Kot otV Ewova 1-3

Crude ol
91

Natural gas
152

Renewable
energy
-]

Sohd fuels
194

| Other
16 ]

Nuclear energy
24

 Geothermal energy
« Solar energy
"Wnd

Hydropower
wBiomass Lwaste

Ewcovo 1-3 Karavalwaon mpwtoyevoig evépysiog EE-28, 2014 (% eni tov ovvoiov ue
paon tovouvg 1o0o0dvouov metpeiaion)[4]

To evepyelaxd piypo mov mapovotdletar oty Ewkéva 1-3 mapovcidlet ppoavn
BeAitimon 6cov apopd Vv emitevén twv otoywv ™S EE av cuykpiBel pe v 1otopikn
eEEMEN ™G KATAVAAMONG TPMTOYEVOVS EVEPYELNG TIG TPOTYOVUEVEG OEKOETIEG.

Ta ktipa mov amotelobv Tov owKlakd Kot Tov Tprtoyev| Topéa otnv Evpom,
evBoivovtal Y 10 38% TNG GUVOAIKNG EVEPYELNKNG KATAVAA®MONG KOTOAAUPAVOVTOG
mv mpot 0éom oe emimedo KotavdAwong Kot ektomiloviag OoKOUO KOl TOVG
TOPAOOGLOKOVG HEYAAOVS KATAVOAMTEG ONAON TV Propmyovio Kot Tov KAAO0 TmV
uetapopav. [3]

2NV KOTAVOU] TOL VPICTAUEVOL KTIploKoL amofépatog pe Paon tv ypnon
TOVG, TO U1 OWKIGTIKA KTipla avTioToryobv 610 25% tov KTiplakov amobéuatoc. H
KOTOVOUN T®V U OKIGTIKOV KTIpimv avd kKAAdo oev elvar opotoyevig kot eEaptdton
a7t TNV OIKOVOUIKT dop TOV Kpatdv-pueAdv. Katd péco 0po, ta un ootk Ktiplo
JLKPIivovTOL G€ EYKATOGTAGELS AlviKoD Kot xovoptkov epmopiov 28%, ypapeio 23%,
exmandevmpla 17%, Eevodoyeia wor eotiatopro 11%, vocsoxopeio 7%, abAnNTiKég
eykotaotdoels 4% wor Ao 11% . Ta xtiplo ypoesiov €xovv emeaveld mwov
aVTIOTOUYEL 0TO €va TETOPTO TOL GLVOAKOD EUPAOOD TOV LN OIKICTIKAOV KTIPiwV.

To ktprokd andBepa g EE eivor apketd €1epoyevéc kol o TPog 10 €10
KOTOOKELNG TOV VOLoTApEVOV KTipiov. ‘Eva onuavtikd pépog tov amofépatog eivon



dvo tov 50 eT®V pe TOALA KTiplo, TOL YPNOLUOTOLOVVTAL CYUEPO VA £Y0LV MAKia
ekatovtddwv etmv. [Idve and 10 40% TV OIKIGTIKOV KTIpioV £(0VV KOTACKEVAOTEL
mpv amd T dekaetioo Tov 1960, 6TaV 01 KOVOVIGUOL Yio TNV EVEPYELNKN OITOO0GT M TOV
TOAD Teploplopévol 1 Ko avomapktol. Ot xdpeg pe ta maiodtepa KTipa ivorl to
Hvopévo Baociiero, n Aavia, n Zovndia, n [N'aAria, n Togyla kot 1 BovAdyapio. Ot
YDOPES LE TO LEYOADTEPO TOGOGTO VEMV KOTOIKIOV oL ¥TiotnKav petd to 2000 ivoun
Kvnpog, n Iomavia ko n Iphavdio. H péon nikio tov verotdpevov ktipiov Kot to
TOGO0TO TOV VEWV KTPIOV €Tl TOL GLVOAKOD aPOUOD AVTOV, ATOTEAOLV TOVG
Baotkovg deikteg evepyelakng amdd0oomns Tov KTiptakob amobépatog. Oco peyaivtepo
elval 10 m0G00TO TV VEOV KTPiwV TOv KOTAoKELALOVTOL HE TPOTLTO LYNANG
EVEPYELOKNG amOO00NC, TOGO peyadlvTepn Oar €lval 11 GUVOAIKN EVEPYEIOKN ATOOOGN
TOV KTIPLOKOV amofEpUatoc.

Ymv Ewova 1-4 amotvndvetor 6e amdAlvta voOuepa M 16Topkn e€EMEN g
EVEPYELOKNG KATAVAAW®GONG GTOV KTIplokd topéa Yy TG evpomdikés yopes [ EE,
EABetia, Noppnylia] pe Baon v mnyn g evépyetag puéypt ko to 2009.

500 i

Mtoe

0~ T 1 T T T T T T T 1 T T T 1 Y Y T T t

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Solid fuels oi EMcas M eecticity Mres Derived heat

Ewova 1-4lotopixn e&éln s katavalwons evépyelag ata evpwmoira ktipia 1990-

2009 [9]

1.1.2 Evepyelaxn kotavaioon ktipiov oty EAAGSo

Ymv EAMGOa, 0 KTplokdg Topéns Kotavoldvel 1o 67% mepimov g
TOPOYOUEVIG NAEKTPIKNG EVEPYELNS EVAD SLUPAAEL KOoTd 43% Tepimov GTIG GLVOAIKES
exmounég COy, , £xovtag KoTd ToV TPOTO aVTO, £VIOVO EVEPYELNKO KOl TEPLBAALOVTIKS
OTOTOTOA, AOY® TNG XPNONG TPOTOYEVAOV VADV, KATOVAIADGNG PUGIKAOV, TUPOYMOYNG
POV Kat aoPANToVv.[5]

To eAMnvikd kTiplakd andbepo cuvtiBeton Kupimg omd KTiplo, KOTOKIDY Kot
éva aplpd ktpiov GAAOV ¥PNCEDV TOL TPLTOYEVOVS TOUEN, TO OTTOI0 ATOYPAPOVTIL
KaOe déKa ypOVIOL GTO GVVOAO TNG EMKPATELNG. ZOUPOVOL LLE TNV TEAELTALN ATOYPAPN
tov 2011 (Mdwog 2015) g EAAnvuc g Zrotiotikng Apyng (EAXTAT), o apBudc tov
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Kktplov g yopog etvar 4.105.637. And to cuvoro tovktipiov ta 3.775.848 (92%)
elvar amoxAetotikng xpnong evo ta 329.789 (8%) eivan piktie. Me Bdon ta ototyeia
G EAXTAT og épevva mov mpaypotomomOnke pe v copfoin tov KAIIE katd v
nepiodo OxtmPpiov 2011-ZentepuPpiov 2012 [6] mpoikvye 6TL KGOe voukokvpld TG
YOpag Kotovardvel kotd puéco 6po 13994kWh etnocimg yia v xdAvyn tov
EVEPYELOKADV TOV AVAYKOV.

16000 e e et et ce e c e e — e — ==

Oepuixn) evipyaa Hhex1pukr) evipyea Iuvolsr) evipyna

Ewcova 1-5Méon etnoio katovalwon evépyelag ava. voikokoplo [6]

To 73% mepinov g CLVOAKNG EVEPYELONS OPOPA BEPUIKT eVEPYELD KO LOAG
10 27% miextpwcn). H Beppikn evépyeia mov Katavaidvetor kaAvmtel kotd 85,9% tig
avaykeg Béppavong Tov katowklav, katd 4,4% mv mapaymyn Leotod vepov yprong
kot 9,7% 1o payeipepa.Ilpoxeitot ya €vo moso apkeTd VYNAO, TO0 0moio TAPOLGLALEL
avEnTkég tdoelg o onueio palota mov PAémovpe Tov péEGO pvbud avénong g
KOTOVOA®ONG EVEPYELNS OTO EAANVIKO KTiplae vo glvol peyaAdtepog omd Tov
avtiotoyo pvOud avENONG TG GUVOMKNG EVEPYEWNKNG KATOVOAMONG TNG YMPOG
(xapaxmprotkd v mepiodo 2000-2007 o pécog pvBuog avénong ota Ktipto Tov
2,8% og oyxéon pe to 1.8% yio v cuvoliky| katavdimon evépyeag). Emopévmg, n
EVEPYELOKT] KATOVOA®MGON TOV KTIPIOV OVAOEIKVOETAL GE ONUOVTIKO Oépo ™G
KaOnuepvotnTOg Kot 1 PEATIOON TNG EVEPYELNKNG TOVG GUUTEPLPOPAS GE TPMTAPYLIKO
otoyo. [7]

Ta mo omdtalo evepyelokd Ktipie elvor  ovtd 7mov  oTEPOVVTOL
OepLOLOVOTIKNG TPOoTAGIOG, ONAMON TO TOAONLL KTIPlo TOL £YOLV GULUTANPDOGCEL
tovAdytotov 30 €t Cong. Zto onueio avtd a&iler va onueiwbdel 1L T0 peyarvtepo
TOGOGTO TOL KTIPLOKOV amoBEpatog g yopag (kovtd 6to 90%) éxel kataokevaotel
npwv oo to 1980.

2006-2010 2011+ o 1o 1946
20015 goos & ol 53 1946-1960
, 106

1996-2000
79

1991-1995
6.6

1981-1990
15,2

1961-1980
437

Eixovo 1-6Karavoun kupiov ue faon v mepiodo koraokrevns [6]
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Ewcovo, 1-TKatavoun kupiwv ue faon v dmopln Ospuouovoons/6]

Av oto mopandveo Tpochicove TNV cUYKPLON TNG EVEPYEINKNG KOTAVAA®GCNG
TOAOLDV KTIPIOV pe EAMT HOVOON, HE OVTIOTOLES VEEG KOTOOKEVEG, HE OWOTO
OYEOLIOUO Kol  YOUNAEC  EVEPYELOKEC KOTAVOAMOELS, TPOKVTTOLV  CUOVTIKA
CUUTEPACLATO CYETIKO HE TN OLVOTOTNTEG MOV VLIAPYOLV TPOKEUEVOL VLo
eEokovounon evépyetag. To yeyovog avtd Katapaptupeiton kot omd to otorygio mov
divovtar and v Evponaik) ‘Evoon [8] pue Pdon ta omoio 10 75% mepinov tmv
VOLOTAPEVOV KTIPIOV Kpivovtolr ®G gvepyelakd WUn omodotikd kot Bo mpémel va
OVOKOVIGTOUV Y10 VO ETLTUYOVV TOLG GTOYOVS €EOIKOVOUNCTG EVEPYELNG UEYPL TO
2050. Xtovg 6TOY0VG 0V TOVS TPOocTifevTan Kot 1 Kootk 0dnyia v.773 tov 2018 yia
NV EMTEVLEN AVTAYOVIGTIKNG Kol KAMUATIKG ovdétepng otkovouiag [9].

AMowote 00 KTipla amotelohv emevODoELS £vIaong KEQOANIOL, HE VYNAO
apykd KOOTOG Kot e peydin didpketo (ong. Yo v £vvola avtn 0EGUELOUACTE VL
TANPAOVOVUE TO OVTITYHO Y10 OTOLUONTOTE TOPAAELYT, OUEAEIL T OOTOYIO TOL
OoXEOLLGLLOV KO TG KOTAGKELNG £ deKaeTieg OMOKAN pES

1.2 TIPOZAIOPIEMOX THX ENEPI'EIAKHX AITOAOZHX KTIPIQN

Ot Beppcéc avaykeg evog YOPOL KOl YEVIKOTEPA £VOG KTipiov glval TO0 TOGO
Oepuottog mov mpémel voo Anedel ¢ Paon Yo Tov oxedlaoud TG EYKOTACTOONG
0épuavonc. Ot Beppucéc avaykes amoteAoVV 1O10TNTO TOV BEPUATVOUEVOL YDPOL Kol
elval aveaptnteg amd 10 £YKATESTNUEVO GUOTNHO KMpaTIopov. EEaptdviot and to
péyebog tov YMPOL, TOV TPOTO KOTOGKELNG TOV TOlY®V, T0 HEYEDOS Kol TO VLAIKO
KOTOOKELVNG TOV OVOLYUAT®V omd Tov aepopd Kot amd dAlovg moapdyovres. Ot
Oepuikég avaykeg tov kTipiov dev vmoAoyiloviar POVO Yol TOV TPOGOIOPIGUO TV
OepuavTik®v coudTov Tov KABe YOPoL GAAL Yo TNV SCTACIOAOYN O YEVIKOTEPQ
TOV EVEPYELOKOL GOLOTHUHOTOS MG 7pog TV Béppavon. O vmoroyiopds TtV
Oepuaviikov copdtov teptiapfdavetal péco otn O0dKacio TG d10GTAGIOAGYNOoNG
O0AOKANPOL TOL cvoTnuatog. Ot TpayuaTkéS Oeplikés andAElEC €vOg KTipiov elvan
LIKPOTEPEG OO TO TOGO BEPUATNTOG TOL UITOPETL VO ODGEL 1) EYKATAGTACT BEpLLOVONG.
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Av16 opeiletor 6TO YEYOVOS OTL O GYEOLAGUOG TNG EYKATAGTAONG YIVETOL £TOL MOTE VO,
KOAOTTEL TIC OMMOAEIEC TOL KTIPIOL OKOUN KOl OTIC €ANYIOTEG TWOAVES TIUEG TNG
eEmtepiknc Oepuokpacioc (uéon eldytotn eEmtepikn Oepuokpacio g meproyng).Ot
Oepuikég avaykeg evoc KTpiov amoTeAOVV GLYYPOVOC Kol TIG UEYIOTEC Oepuikég
anmdieies. [10]

H evepyelokn anddoon eviog ktipiov mpocsdiopiletar Pdoet g voroyldpuevng
N UETPOVUEVNG ETNOLOG EVEPYELNG OV KOTOVOADVEL, TPOKEUEVOL VO, KAALPOOHV Ot
dupopeg avaykeg mov oyetifovtal pe v Tumkn Tov xpnon. H extipmon g
EVEPYELOKNG amOd0oNG €vOg KTipiov, Paciletor oe Bewpntikég oyécelg Katw omd
OLYKEKPIUEVEG TOPAOOYES KOl EKTIUNOELS, YMPIG Vo AapPaveTor vToyn o avOpOTIVOC
TOPAYOVTOG GTNV TPOYUOTIKN TOV SLAGTACT), O OTOL0C 6TV TTPAEN O10(pOPOTOLEL TNV
EVEPYELOKT] ATOS00T TOV KTIpiov avaioya e TiG Opaotnplottég Tov. ['a Kabe Ktiplo
aVOAOYO L€ TNV TEAIKT] TOV YXPNON, AauBavovtal vIToYn GLYKEKPIUEVES TAPAUETPOL
OV €YOLV VO KAVOLV HE TOV avOpOTIVO Topdyovta Kol KUPIMg HE TA EGMOTEPIKA
KEPON oT0. omoiol CLUUETEXEL, KOODC €mMioNG Kol HE TN COOTH XPNON TV
NAEKTPOUNYOVOAOYIKAOV GUGTNUATOV TOV KTpiov, OTav 1 AELTovpyiot TOLG dev glvan
avtopotorompévn. O neAeTntg N 0 £MBEPNTNG EMALYEL TIG TAPAUETPOVS, OIVOVTAG
TPOTEPAATNTA GTO. GTOLXElD OV B0 GLAAEEEL KaTh TNV gvepyelaxn embBedpnon 1N —
omv mepintowon véov Ktipiov— ce ovtd mov kabopiloviar otn HEAET £QAPLOYNG
(apy1TEKTOVIKY], MAEKTPOUNYAVOAOYIKY] K.0.), TPOKEUEVOL VO TPOGEYYIGEL KATA TO
duvatov akpPEcTepa TNV TPAYLATIKY KATAGTOGT TOV KTipiov.

Emopévog - pebodoroyia tov vmoroyiopod tov Beppukdv ovoykdv Kot
avTioTolo 1 EKTIUNGT TNG EVEPYELNKNG amOd0oNs VoG KTipiov Pacilovtal kupiapyo
oTov VoAoylopd tov oluyiov evépyelag Tov BEPULOVOUEVOL YDPOL 1 TOL KTIPiov
nov peAetdrol. Emedn Opme xatd tov vmoloyiopovg npénet vo kaboplotohv Kot va
exheyobv mOAAG peyEOn, Omwg m.y. Oepuokpaciec yOpwV SAPOP®V YPNOEMV,
TOGOTNTEG OEPIGUOD K.AT., Y10 VO amo@evyBovv avbaipeteg Topadoyés ot d1popES
Yopeg kabiépowoav évov eviaio TPOmMO VROAOYGHOD mov divetor o HOpPON
Kavoviopov. Ot Kavoviopoi avtol Umopolv vo SlpEPOovV amd YOP GE YMDPOL.

1.3 ENEPI'EIAKH ITOAITIKH KAI NOMOG®EXIEX I'TA TON KTIPIAKO
TOMEA XTHN EYPQIIH

H Evponaikn ‘Evoon £govtag avayvopicel v ovoykaidtnta AMyng HETpov
oTOV KTIPLoKO Topéa, NN amd to 1993 pe v odnyia SAVE 93/76/EOK, £xet dmwaoet
TPOTEPOLOTNTA TNV AENGT TNG EVEPYELNKNG OITOSO0TC TOV KTIPIOV GTO KPATN -UEAT.
[MopdAnia pe 10 mpotdkorro tov Kvoto (1997) yuo v Khpatikn AAlayn, v
Evépyeia xon to Tlepipdrirov, n Evpomnaikr ‘Evoon decpednke vo mopoucticel yo
v mtepiodo 2008-2012 peimon katd 8% TV EKTOUTOV TOV 0EPIOV TOV TPOKAALOVV
10 Qouvopevo tov Beppoknmiov oe oyxéon pe avtég tov 1990 . H ovuewvia tov
[Topioov tov 2015 yio v KAMpoTiky aAdayr, n omoio €ykpidnke petd v 21In
dwokeyn TV pep®v MG oVupaong mioisiov tov Hvopévov EBvov yu v
Khapoatikn aAdoyn (COP 21), evioybet 1ig mpoonmdBeieg g Evoong yio amaiioyr| Tov
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KTIpLokol duvapkoh g amd Tig ovOpaKovyes EKTOUTES. Aedopévon OTL TEpimov 1O
50 % 1tng katavdimong telkng evépyetag g Evaoong ypnowonoteiton yro 6€ppavon
Kot Yo&n, kat, 0Tt omd avtd, 10 80 % ypnoiponoteital oe KTipla, 1 EMITEVEN €K LEPOVG
™G ‘Evoong tov otdymv mov £xel B€cel yia v evépyela Kot To KM GLVOEETAL GE
peydio Babud pe TG mPOoTAOEES TG VO OVOKOIVIGEL TO KTIPLOUKO TNG SUVOLUKO,
Olvovtag TPOTEPOLOTNTA GTNV EVEPYELNKN OATOO0CT, COUPOVE HE TNV apy TNG
«@POTEPALOTNTOG TNG EVEPYELNKNG ATOS0CNS» Kot U TNV €EETAOT TNG dLVOTOHTNTOG
EYKATAOTAONC OVAVEDGIUOV TNYOV evépyetoc. [11]

To 0épo avtd eivor onpovtikd kKabdc 1 awopeiwon TOV TWHOV Tov
neTpelaiov Kol 1 OeBVIG OIKOVOULIKY] KPioT EMAVAQEPOVY G TPOTEPOUATNTO TNV
aneEdptnon omd to GLUPATIKA KOOGIUM, EITE LEWOVOVTOG TIG EVEPYELNKES OTOLTIGELG
elte av&dvovtag t ovvelopopd ™ ypnons A.JLE.. Zta mAaicwr ovtd, 1
eEotkovounon evEPYEWS AMOTEAEL TPAOTN MPOTEPALOTNTO KoL PNTY OmoiTnon TG
moArtikng ™¢ Evponaikng Evoonc.

Ot evpomaikéc odnyiec mov €yxovv ekdobel ta teAevtaion ypoéVIL TPOG TNV
KatevBvvon g eEotkovounoNg EVEPYELOG, TNG TPOMONGNG TOV AVAVEDGIU®OV TNYOV
EVEPYELOG, TNG HEIMONG TOV EKTOUTOV aepimV pOTOV Kot YEVIKOTEPA TNG TPOCTAGIOG
1OV TEPPAALOVTOC LLE EULPOAON GTOVKTIPLOKO TOUEN EXOVV OG:

1 Oodnyia 93/76/EOK yio Tov mepropiopd 1V ekmoundv dtoéetdiov tov dvOpara
pe t Pertioon g evepystakng anddoons (SAVE).

1 Odnyia 2001/77/EK vy v Topayoyn MAEKTPIKNG EVEPYEWS Omd

OVOVEDGILES TINYES OTNV ECMOTEPIKT] Y0P NAEKTPIKNG EVEPYELQG.

Odnyia 2002/91/EK yio v evepyelokn amddoon TV KTIpiwv.

Odnyia 2003/30/EK oyetikd pe v mpomOnom g ypnong Prokavcipov M

GALOV OVOVEDGSIL®V KOVGIL®V Y10, TIG LETAPOPES.

T Odnyia 2003/87/EK oyetikd pe tn 0£0TIon GUOTHUATOG Yo TV EUTOPIN TV
SO UATOV eKToUTOV aepimv Tov Beproknmiov otnv Evponaikny Kowvomrta
Kol TV (Tporomoinon tg odnyiag 96/61/EK).

1 Oodnyia 2004/8/EK vy v mpodbnon G YPNONG GCLUTOPAY®YNG
NAEKTPIoUOV Ko BEpOTNTOG.

T Odnyia 2006/32/EE yio Vv gvepyelakn amdO00T KOTE TNV TEAIKY] XP1oN Kot
TIG EVEPYEWNKEG LI pEGieg (KaTtdpynon g oonyiag 93/76/EOK).

1 Oodnyia 2009/28/EK oyetikd pe v mpomOnom g ypnong evépyelag amd
VOVEDCLUES TNYEG (TPOTOTOINGT KOt GLVAKOAOVON KATAPYNOT TV 0dNYIDV
2001/77/EK xau 2003/30/EK).

1 Oodnyia 2009/29/EK 7y ™ Peitioon kot TNV €NEKTOOT TOL GLGTHLOTOS
eumopiog OWKIOUATOV EKTOUTNG oepiov  Oeppoknmiov g KowdTNTOg
(tpomomoinon g odnyiag 2003/87/EK).

1 Oodnyia 2009/33/EK oyetikd pe v mpoddnomn Kabopdv Kot EVEPYELONK®DS
ATOO0TIKAOV OYNUATOV 0SIKOV HETOPOPDV.

T Odnyia 2009/125/EK yia tov 01koA0Y1KO oyedacpd (eco-design), 6Gov apopd
OTO GUVOEOLEV LE TNV EVEPYELD TPOTOVTAL.

T Odnyia 2010/30/EE ywo tnv £€vdeiEn ¢ KATavAAMONG EVEPYELNG KO AOUTMV
nopwv amd To cvvdedueva pe TNV evépyela mpotovia (energy labeling,
avadtatvrwon 92/75/EK).

1 Oodnyio 2010/31/EE yw Tnv gvepyswokn om6doon TOV KTpiov -
avadretvtmon s 2002/91/EK (EPBD).

= =
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1 Oodnyia 2012/27/EE ywo v evepyelokn amddoon (Tpomomoinon twv odnyumv
2009/125/EK «at 2010/30/EE kot v katdpynon tov odnyiov 2004/8/EK kot
2006/32/EK)

1 Odnyia 2018/844/EE tov Evpomaikod KowoBoviiov kot tov XZvpBoviiov (
10), mpokeévou va emtoyvvOet | avakaivion ktpiov oty Evoon.

1 Odnyia 2018/2002/EE t0ov Evponaikod KotwvofovAiov kot tov Zvpfoviiov,
mg 1Ing Askepfpiov 2018, oyetikd pe Vv Tpomomoinon g odnyiag
2012/27/EE ywo. Tnv €vEPYELOKT atOd00M

1.3.1 Ioybdov vopoBetikd mriaiclo

Me v oomyio 2010/31/EE , m omoia oamoterel avaBsopnon g
aponyoopevnc(2002/91/EK), Beomilovtal ot akOA0VOEC AMOITACES OO TO, KPATY
ué[21]:

1) Ywob0émon, oe ebvikd 1M mepipepelokd emimedo, oG kowng pebodoroyiog
VTOAOYIGLOV TNG EVEPYELNKNG AmOO0GNS T®V KTIpimV, 1 omoia va Aappdvel veoyn to
OepLcd YOPAKTNPIGTIKA TOV KTIPIov, TIG £YKOTAGTAGELS OEpLavoNng/KAMUATIGHOD Kot
napoyng (eotod vepol, TIG €YKATOGTAGES QOTIGUOV, TG ECMTEPIKEG KAMUOATIKES
ouvOnKeg, ) OeTikn emidpaoT ™G NAMOEAVELNG, TNV TAPAYDYN NAEKTPIKNG EVEPYELNG
ano ZHO «.q.

2) KaBopiopdg tov ehdyloTOVv OmoITHCEDV EVEPYEIOKNG ATOS00NG TOV TPEMEL VL
eppaviel éva ktipto dote vo enttevyfovv Ta PEATIOTA amd TAEVPAS KOGTOVS EMITESAL.
To eninedo avtdv TV anaitnoewv avodewpeital KOs mEvie ypdvia, evad divetar oto
KpATN HEAN TO dtkoimpa v dlpopomolovV o EAAYLOTO OpLol AVAAOYO LE TO OV TO
Kktipa givor veotapeva 1 Kowvodpla, kabdg kot avaioyo pe T Agttovpyion Tov
KTpiov.

Ao TV €Qaployn TOV EAIYIOTOV ATOITNCEOV Umopovv va e&apebovv ta
TPOGTATEVOUEVA KTipla (OTT®G KTipla 1oTopkng a&iag), KTipta Y1 OLOTOIOVUEVO MG
YOPOL AOTPEING, TPOCOPIVOL KTiplo, KTiplo. KOTOWKIOG TOL YPNGLULOTOLOVVTOL Y10l
TEPLOPICUEVO YPOVIKO Oldotnua KABe ypdvo Kol HEUOVOUEVA KTIPLOL L€ GUVOAIKT|
OEEAMUN empdveln pkpoTepn amd 50 m?.

3) Katdaption eBvikdv oyediov mov Oa meptiapfavouy PeETaED GAA®V, TNV TPAKTIKN
EQUPUOYN TOL oplopod Tov Opov ZeroEnergyBuilding pe Pdon 1 ebvikég,
TEPLPEPELNKES 1) TOTIKES CLUVONKEG, TOVG EVOLAUECOVS GTOXOVG Yl TN PeATimon g
EVEPYELOKTG AOS00NG TV VEMV KTIpimV €mg 10 2015 ko mAnpoopieg oyeTikd pe TIC
TOMTIKEG KOl TO OLKOVOUKG METPAL TOL AaUBAvoviol LREP TNG TPOMONoNS TV
KTplov pHe oxedOV UNOEVIKY] EVEPYEWKY] KOTOVOAMOY CLUPATIKOV EVEPYELOKDV
TNy®V.

4) ®éomon GLOTHUOTOG TGTOTOINONG TG EVEPYELNKNG omddoong TV Ktipiov. To
TIGTOTOMTIKO EVEPYELOKNG OmOO0oNG TEPAAUPAVEL TNV EVEPYELOKT OTOOOGT] TOL
KTIpiov, TWES avapopds MOTE va SleVKOADVETAL 1| 6VUYKplon Kot a&loAdynor g,
npdcleteg mAnpogopieg Om®G eml TOPASEIYHOTL TO TOGOOTO 1TNG EVEPYEWS TOL
kaAvmteton omd AIIE, adAd kot GUGTAGELS Y10 GUUPEPOVCEG OIKOVOLLKA BEATUDGELS.
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O 0delkg evepyelokng amddoons opeidel vo meplapaveTon oe OAEG TIC S0P UICELS
TOANONG N EKpicBmong Tov KTipiov, EVE TO TIGTOTOMTIKO O TPEMEL VAL ETOEIKVOETOL
OTOV LIOYNPLO KOl VO, TAPAOIOETOL GTOV TEMKO EVOIKIOOT N ayopaoty). EmumAéov,
OTOV TPOKELTAL YO KTIPLOL EKTOOTC UEYUAVTEPNG TOV 500m?, mov YPNGLLOTOLOVVTOL
amd OMuoclo apyn M €YOVV UEYAAN EMOKEYIULOTNTO, TO TIGTOTOMNTIKO Oo TpémeL va
avaptdrtal oe TeplonTn Yo To Koo OEon.

5) Taxtikn emBe®pPnon TOV GLOTNUATOV OEPLOVONC Kot KAMUOTIGHOD TOV KTIPI®V.

6) Ofomion aveEAPTNTOV CLOTNUATOV EAEYXOV Y10 TO TIGTOTOWTIKA EVEPYELNKNG
amodoong Kot Tig ekBécelg embedpnonc.

‘Evag moAd onuovtikdg otdxog g odnyiog avtig sivol to KTipto YopUnAng
evepyelokng katovilmons. Amd tig 31 AekepPpiov 2020 kot petd, Oia ta véa Ktiplo
TPENEL VL £XOVV GYEOOV UNOEVIKN KOTAVAAWMOT] EVEPYELNG GUUPATIKMOV EVEPYELOKDV
YOV, VO T0 véo KTipto mov oteydlovv dNuOctes apyéc N elval 1010KTNOI0G TOVG
npénel va, TANpovv Ta ida kprnpla omd T1g 31 Askepppiov 2018.

H Oodnyia 2012/27/EE tov Evpomaikod Kowofovriov ko Tov
Xvppovriov, Tng 22 Nogpufpiov 2012, yro TV evepyelokt) anddoon Hétet £va Koo
TA0ic10 PETPOV Yo TNV TPOdON oM TG evepyelokng amddoong evtdg g Kowvotrag,
oote va emtevyfel o otdyog ™G eEokovounong katd 20% péxpt to 2020 kor
KATOVAA®GON NG evépyelag va unv vrepPaivel tovg 1.474 exatoppvpio leodvvapong
Toévoug Tetperaiov tpmtoyevois evépyetag 1 tovg 1.078 exatoppvpro Icodvvapovg
Tovovg Tetpelaiov tehkng evépyetag. [17]

Meta&d GAAOV Ta KpATN-UEAT avalapavouy TiC TapakdTt® decUeEVGELS:

1 Anpooievon pokpompdBecung oTpaTNyIKNG Yoo TNV OVOKAivion Tov €6vikol
KTiprokoV amofépatoc, 1 omoia vo meptlopupdvel avockoémnon tov £0vikov
KkTplakod amobBépatog (Pdost  ototiotikng  dstypatonyiog), e&gbpeon
OLKOVOUIK®OG OTOO0TIKAV TPOCEYYICEDV Y10 TIC OVOKAIVIGEIS OVAAOYO, LE TO
eldog ktpiov ko v KAMpoTikn (dvn, TOAMTIKEG KOl HETPOL Yol TNV TOVAOON
OKOVOUIK®OG OmOd0TIKOV PiiKOV  avokowvicemv Ktplov Kot TEAOG TNV
EKTIUNON TG AVAUEVOUEVIC EE0TKOVOUNONG EVEPYELNG.

1 Avaxaivion tov dnpociov ktipiov mov £ovv emedvela dveo tov 500 m? og
TO0GOGTO TOLAAYLGTOV 3% TNG GUVOMKTG TOVG EMUPAVELNG.

1 Ilpo®bnon evepyelaxk®dv eAéyymv, ot omoiot 6Oa  devepyodvtar omd
ELOTKEVUEVOVS EUTELPOYVMLUOVEG

1 Eykatdotaon petpnrov  evépyelog  (MAEKTPIGHOV,  QUOIKOV  OEPIOL,
mAebépuavong kot {eotod vepol) mov Oa avikotonTpilovy TNV TPAYUOTIKY
EVEPYELOKT] KOTAVAA®ON.

1 Awocediion axkpipog TANPOEOPNONG TWWOAOYNONS G OAOL TO OTAOL
(Srovopels, SLoEIPLOTES OLLVOUNG KO ETOPEIEG MOAVIKNG TOANGNG EVEPYELAG).

1 Ilpodbnon pétpowv Yoo TNV  OmOSOTIKN YPNON EVEPYEWS ONO  TOVG
KOATOVOAMTEG, OM®G  (QOPOAOYIKA  Kivntpa, YpnuHoetoddtnomn, Oavelsuog,
EMOOTNOEL K. Q.
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1.3.2 Tlpoéocoateg adlayég Tov vopobetikov mhaiciov oty Evponn:

H oonyia 2012/27/EE 1ov Evponaikov KowoBovAiiov kat tov Zvppoviiov
tponomoOnke amd v odnyia (EE) 2018/2002 tov Evponaikod KowvoBoviiov kot
0V XvppovAiov , kol TAEOV 0pilel MG TPOTAPYIKO GTOYO EVEPYELNKNG amdOOoNG TNV
eEotkovounon evépyelag TovAdyiotov katd 32,5 % oe eminedo 'Evmong £éwg to 2030.
H odnyio (EE) 2018/2001 tov Evpomaikod Kotvofoviiov kot tov XvufovAiov )
opiler emmAéov ®¢ deopevtikd otdOY0 TOoLVAd)oTov TOo 32 % 1TNng evépyelng va
TPOEPYETOL OO AVOVEDGIUEG TNYES o€ eminedo Evmong éwg to 2030.

Ot 0onyieg 2010/31/EE (OEAK) ot 2012/27/EE (OEA) ot omoieg cuvictodv
10 mhaiocto EPBD tpomomomnkav amd tv odnyia (EE) 2018/844, n onoia t€0nke oe
oy otig 9 TovAiov 2018. Zto 4pbpo 2a g OEAK kabopiletor 1o mAaicto yio Tig
poakponpofecueg otpatnykés avakoiviong ot omoieg Oa otnpifovv TV avokaivion
TOV EOVIKOV KTIPLOKOV OUVOUIK®OV LE OKOTMO TN HETOTPOT Tovg, £wg to 2050, ot
KTiploL e VYNAN EVEPYELOKN OTOO0CT Kol OOALOYUEVO OO avOPaKOVYES EKTOUTEC,
OLELKOAVVOVTOG TNV OWKOVOUIKG OTOOOTIKY] LETATPONTN] VOLOTAUEVOV KTIPI®V GE
KTiplo pe oyedov UNOEVIKN KATOVAAMON EVEPYELNG. ZOUPOVO HE TNV odnyia, ot
otpamNyKés Bo vrooTnPyBovV amd YPNUATOTICTOTIKOVS UNYXOVIGUOVS Yol TNV
KLV TOTOINGY TOV £XEVOVCEMV Y10 TV OVOKOIVIOT KTIPI®V oL amottodvTal Yo Vo
emtevyBov o1 GVYKEKPIUEVOL GTOYOL

1.4 EGNIKOX ENEPI'EIAKOXZ XXEAIAXMOZ I'TA TON KTIPIAKO TOMEA

Ymv EALGSa, 1 elcaymyn oty £vvolo TG EVEPYELNKNG OLKOVOUIOG £YIVE TPATN
@opa pe 1o vopo-maaicto N.40/75 mepl «Aqyemg PETpmv eE0IKOVOUNGONG EVEPYELAGY.
H mpo™ ovclactikd mpoomdeio yio e£otkovOunom eVEPYELNG GTOV KTIPLOKO TOUE
é&ywve 1o 1979 pe tov Kavoviopd Oeppopovoong Krpiov( ®EK 362A/1979). O
KOVOVIGUOG OVTOG NTAV OYETIKA EAACTIKOS, EQAPUOGTNKE VITOYPEOTIKA armd To 1979
péxpt 10 2010 yopig xopio Tpomomoinom, omdTE Kol OVTIKOTAOTAONKE amd TOV
Kavoviopd Evepyelaxng Amodoong Ktpiov (K.Ev.A K). Z1n didpkela tov TV mov
pecoAdfnoe amo 1o 1975 péypt v tedikn epappoyn tov KLEv.AK, Osoniotnke o
oelpd VOL®V Kol KOVOVICUMV HE KATeLOLVON TV ££01KOVOUNGOT EVEPYELNG KOl TNV
npootacio Tov mepPdirovrtoc. [13]

YUVOTTIKA:

1 1975 — N.40/75 (Noépog-ITiaicwo) mepl «Anyewng pétpov efotkovounong

EVEPYELOCH

1 1979 — «Kavoviouodg yio m Ogppopdévmon tov Ktpiovy (KOK)

T 1985 — Apbpo 26 tov N.1577/85 «I'evikdg Owcodopkodg Kavovioudey (IOK-
2000)

1 1985 - ApBpo 26 tov N.1577/85 «Kivntpa EEoucovounong Evépysiacy

1 1986 - Nopog 1650/86 yio v mpootacio Tov TeptPAAiovTog

1 1989 - Y.A. 3046/304 «KTIPIOdopkog Kavouopog

T 1992 — N.2052/92 mepi «METPOV Y10 TNV KATOTOAEUNOT) TOV OLGTIKOD VEQOLG)
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1 1993 — Odnyia 93/76/EOK (SAVE) Yo tov «Ilepropiopd tov ekmopnmv CO2
péom tng Peitioong Evepyetaxng Anddoong»

T 1995 — Zxéd10 Apdong «Evépyeta 2001» tov Y.IIE.XQ.AE.
1995 — «Kavoviopdg Katavoung Aamovov OEppoavency

T 1998 - Evopuévion Kowotwkng Oonyiog SAVE (21475/4707 KYA-
®EK880B/19-8-98) vyia tov «llepropiopd tov exkmoundv CO2 pe 710
KkaBopiopd PETPOV Kot Opav Yo T PEATiON NG EVEPYELNKNG OTOS0GNG TOV
KkTipiovy - Appo 4: K.O.X.E.E.

T 1999 - Y.A. 11038 «AAK Kavoviouodg Evepystokdv Embewpnoemvy

=

1 2001 — Ztpamnywkry EEowkovounong ota krtipia: Xyédo Apdong «Evépyeia
2001»

1 2001 - N.2831/00 — Tpomonoinon tov 'OK (N.1577/85)- EEE/AIIE
1 2002 — Odnyia 2002/91/EK yio v «Evepystokr Andédoon tov Ktipiovy

1 2005-2006 — Emttporn epneipoyvopdvav YITAN (Anoppiyn oxediov KOXEE
Kot oavtikotdotaon pe tov Kavoviopd Evepysiokng amddoong Kripiov -
K.Ev.NA K.-,, Zx¢610 Mntpdov Evepysrokadv Embewpntodv)

T Amo 1o 2006 wor petd €yxovpe evapupdvion tov €fvikod mhouciov pe TIg
Evponaikéc Odnyiec omwg anotvnmvetor otov [ivakag 1-1: [12]

Iivaxog 1-1 Evapuovion twv Evpwraikov Oonyiwv oto EOviko [1idioio

Evponaiko

, EOviko nthaicio
TAdiolo

2008: YA 7y ta. Onpdota Ktipo
2008: 1° EXAEA
2006/32/EK  2010: N.3855/2010
2011: YA vy i ESCOs
2011: 2° EXAEA

2013: N.4122/2013 Efvicod Zyediov yio v avénon tov aptfpod

2010/31/EE ] . S , .
TOV KTIPIOV PE oYedOV UNOEVIKT EVEPYELNKT KATOVOAWDGN

2014 ExBeon pokpompdOecung GTpaTYIKNS Yol TNV KLVNTOTOINoM

EMEVOVGEMV Y10 TV OVOKOIVIOT] TOL KTIPLOKOD

AmoBépatog mov amoteAeital amd KOTOIKIEG Kol EUTOPIKA KTipia,

ONUOcIOL Kot 101WTIKA

2014: 3° EXAEA

2015: N.4342/2015

2017: 4° EXAEA

2016: YA ow. 188343/23.12.2016 (®EK B’ 4508/30.12.2016)
2012/27/EE «XUOTAUOTO  OVOYVOPIONG  TPOGOVI®V  KOU  TLGTOTOINGNG

Evepyslaxav eheyktav. Mntpwo Evepyslokav

Eleyktdv ko Apyeio Evepyslokdv EAEyyovy. Katapynonke

2017: exd6Onke n o1k.178679/04.07.2017 YA(PEK B’

2337) kou avtikatéomoe v YA owk. 188343/23.12.2016.

Kotapyntnke 2017: Etg 12-7-2017, Eexivnoe n Aettovpyio g

NAEKTPOVIKNG TAATPOpLOG TOL Mrtpdov Evepystokav

Eleyktav.

2018: YA ow. 175275/22.05.2018 (®EK B” 1927/30.05.2018)
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«ZUVOTAUOTO  OVOYVOPIONG  TPOGOVI®V  KOU  TLGTOTOINONG
Evepyslokdv eheyktov. Mntpdo Evepyslokdv

Eleyktadv ko Apyeio Evepyslokdv eAéyymv» avtikatéotnoe

v YA owc 178679/04.07.2017

1.4.1 O Kavoviouog Oeppopovoong Ktipiov

H mpdt ovclaoctikn mpoomddeia tg EAAGSaC Yo eEowcovounon evépyeslag
oToV KTIpokOd topéa eppaviomnke 1o 1979 pe tov Kavoviopd Oegppopdvmong
Ktipiov (PEK 362A/1979). Tlpdékeiton yioo €vav Kovoviopud mov epapuolotov
VIOYPEDTIKA amd 10 1979 péypt 10 2010, yopic kopio amordtog tpononoincn, onote
ko aviikatootadnke and tov K.Ev.A. K. And t6te ko petd n Oepuikn| mpoostacio tmv
KOTOOKELOV £YIVE OmOPOiTNTN Y10 HEAETNTEG KO KOTAOKEVAOTEG KOU 1) MEAETN
Beppopdvoong amoteAohoe avandoTacTO KOUUATL KaBe otkodopkng ddstag. [14]

O «xavoviopdc kaBopile TIC omautNoelS Yoo T HOVOON TOL KTIplOV Kot
nepledpPove:
T tov opiopud TV TMOV TG Oepuokpaciog TOL ECMOTEPIKOD YMPOL KoL

TPOTEWVOUEVES TIUEG avdL €100G KTipiov,

1 ta avdtepa Opa Tov cLVTEAESTH BepUiKng OlomePATOTNTAG Yo T SLAPOPOL
dopkd ototyeia Tov Ktipiov,

1 o avotepa Opro BepikdV AT®AELDOV AOY® OEPIGLLOV,

1 vmodei&eig yio ™ Pértiom epapuoyn g Beppopdvoong eEotepikd TV
dopK®V oToryelV Yo ekpeTdAAEVOT TG Bepukng Tovg pdlog oe Ktipla mov
YPNOLOTOLOVVTAV GUVEYMG, EGOTEPIKE TOV SOUIKAOV CGTOLYEIOV GE KTiplo TOL
YPNOLOTOLOVVTAY TPOCMPIVA KOl GTOL OmOoid 1 XPNON TOVS OMOLTOVGE
ypfiyopn 6éppaven 1 yogn tov xdpov,

1 vmodei&elc yia TV amo@LYN GYNUATIGHOD VOPATUDV KOl VYPUGING GTA dOUIKE
otoyeio (amopuyn Beppoyeupadv).

O xavoviopdg epoapuolotav vy kdbe xtiplo mpoopildpevo yio Katolkio 1
TOPOUOVIG ATOU®MV TPOG GAGKNGT OTONGONTOTE dpacSTNPLOTNTOS (OeV amatteitan yia
KTiplo amodnkadv K.d.), eved dev SOTOTOVE OTOLTICEL Y10, TO VOIOTAUEVE KTiplo.
Kvprog 616)0g 00 KOvoviopol Ntov 1 peimon Tov anwAeidv Beppotntoag and To
KTIPLOKO KEADQOC, £TGL MOTE VO EAOYLOTOTOLOVVTAL Ol EVEPYELOKES OTALTNOELS (G TPOG
™ 0€puavon kot v Yoén tov Ktipiov kot va eEaceaiiletan :

T Yyiewn ko euydpiotn S10pov TV Voikmv

T OpBoroykn katavdiwon evépyelog yo T BEpHOVOT Kol TOV KMUATIGUO T®V

YOPOV
1 Owovopia oTig damAveg KOTAGKELNG TNG EYKATACTACONS BEppaveng

1 Muwpdtepn pdmavon tov TepBAAAlovTog omd To Kavcoépila

142 1.4.2 Kavovioudg Evepyesiaxig Anodoong Ktpiov (K.Ev.A.K.)
H avayxn yio ohokAnpopévo evepyelokod oyedlacio TV KTipiov pe okond )
BeAtimon g evepyelokng TOVG amOd0oNG, TV ££0IKOVOUNGN EVEPYELNG OALA KOl TNV
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npoctacios. Tov mepPdAloviog, odnynoce omv Beopobétnon tov Kavoviopol
Evepysiaxnc Amodoong Kripiov (K.Ev.A.K.), o0ntwg npoPrénetor oto ApBpo 3 T0L
vopov 3661/2008 mov exddOnke pe oKOTO TNV evapUOVIoN THG EAANVIKIG Vvopobeaiog
pe v odnyio 2002/91/EK. O K.Ev.A.K. givar 1 Tpd1n 0AoKANpoUEVN TposThOELn
amd eAMVIKNG TAEVPAS OCOV 0pOopd TOV KABOPIGHO OA®V TOV TAPOUETPOV TOL
EMBPOVV OTNV EVEPYELNKT 0Od00T £vOG KTipiov [15]

YKOmOG TNG €YKLKAMOL amotelel M pelmwon ¢ KotavdA®wong cLpPatikng
evépyelog ylo 0Eppoven, KAUOTIoUO, OTIoCUO Kot Tapaymyn (eaTol veEPO YpNoNng 1e
TNV TOVTOXPOVN OCPAALIGT GLVONKAOV (VECNG OTOVG ECMTEPIKOD YMPOVS TMV
KTpiov. O oKomdg oVTOC EMTVYYAVETOL LEGM TOV EVEPYELONKOD GYESIOGUOD TOV
KEADQOVG, NG  YPNONG  EVEPYEWKE  amodOTIK®V — SOMKAOV — VAIKOV Kot
NAEKTPOUNYOVOLOYIKDV  EYKATACTACEMY, OVOVEDCIU®V TNYOV  EVEPYEWS KOl
CLUTOPOYWYNS NAEKTPIGHOV Kol BeppuoTnTOC.

Ta Bacwd otoryeio Tov K.Ev.A K. givon ta mapakdto:

1 Opiletar pebodoroyio VITOAOYIGHOV TG EVEPYELNKTG OTOSOCNG TWV KTIPIMV.

1 KoaBopiloviar ehdyloteg OmMOUTACES Yo TNV  EVEPYEWNKN 0mdOS00T Kot

KOTNYOPIES Y10 TNV EVEPYELOKT| KOTATOEN TOV KTIPIOV.

1 KoaBopilovtar ot eldylotec mPOSAYPOPES Y10 TOV OPYLTEKTOVIKO GYECLO
TV KTplov, to Oepuikd YopoKTNPIOTIKA TOV OOWKAOV GTOEiwV TOV
KeADPOVG Kat o1 Tpodiaypapés v H/M gykatactdoemy.

Opileton 10 mEPLEYOUEVO TNG LEAETNG TNG EVEPYELOKNG ATOOOCTC TOV KTIPI®V.
Kobopiletor 1 popen TOL TGTOTOMTIKOD EVEPYEWNKNG amOS0oNE KTIpiov,
kaBdg kot To oToryeio Tov mEPAapPaver.

1 KoaBopileton ) dwodikacio evepyelak®v emBewpnoemV TV KTIplov, KaOOG Kot

N owdikacio embewpnoemv AefTOV Kol £YKOTAOTACE®V BEpHOvVONG Kot

KMUOTIGHOD.

= =

1.5 TPOIIOI EEOIKONOMHXHY ENEPI'EIAY XTA KTIPIA

Yto ktiplo, M EVEPYEWL YPNOULOTOLEITAL Yol SLAPOPOVS GKOTOVS OMMS M
0épuavon, o EOTIGUOS, 0 eEoeptoldg, O KAMUOTIOHOG KaBdg Kot Yo d1dpopeg
ovokeLEG Ko pnyaviuato. H miextpikr evépyela kor m Bgppdmra givar ot Vo
LOPPEG TEMKNG EVEPYELNG OV YpMoLomolovvTal ot Ktiple. H miektpikn evépyesia
Katovoldvetor Yy 0éppavon, wodn, kAMpotiopd, eoTIoPHd Kot Yo SlipopES
OLOKEVEG, EVO ypnotponoteital Beppotnta yro OEppavon.

O evepyelokdg oxedOGHOG KTIPI®MV €XEl MG GTOYO TNV TOCOTIKI KO TOLOTIKY|
BeAdtimon T@v cuvONKOV YpNoNG EVEPYELOG Yo TNV KAALYT TOV PACIKOV EVEPYEINKADV
amouTNoE®V o€ YO&N, BEpuavon, eoTioud kal {eotd vepd ypnong. Amotelel emt ™G
ovciog €vav 0dKO YApPTN Y TNV €EOIKOVOUNGT] EVEPYELNG Kol TNV TOPUAANAN
eEaopaion cuvOnkav dveong (Beppikng-ontiknig) evd n pebodoroyio otnv omoia
Baciletat £el GLVOTTIKA OC:

A) Eoappoyn tov Proxipotikod oyedlacpod Ktipiov kot mepPdAloviog yioo tnv
EAOYLOTOTOINGT TV EVEPYELAKDV TOVG OVAYKADV.
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B) A&iomoinon TV TomiKd S100EGIU®V AVOVEDGILMOV TNYDV EVEPYELNG Y10, TNV LEPIKT|
N OAIKN KAALYN TV EVEPYELKMY TOVS OVAYKMV.

I') Xpnon katdAAniov cvethudtov youning evépystog kot H/M eEomlopod vyning
EVEPYELOKNG ATOOOONG.

A) Evepysiokn Swayeipnon pe KOtdAANAO GUOTAUOTO GTO EMIMEOO TNG YPNONS Kot
TopaymYNG evépyelag. [16]

1.5.1 TlaBntkd cvomuata e£otkovounong
Ta [Mabntikd Zvompata (IL.E.) yopilovial og Tpelg katnyopies:

A)ITabntikéd Huokd Zvotquata @épuavone (II.H.Z.0.):

Toa ILH.XZ.0. cvAléyouv v mAokn evépyeln, TNV oamobnkevovv vmd popon
OepuomTog kot Vv avadtavépovv otov ydpo. To ocvvnbéotepo TTHEO® eivor to
ocvotnpa duecov képdovg 1o omoio Paciletar omv alomoinon tev mapaddipwv
KatdAANAoL mposovatoAopol (votiov). Oka ta [THEO amaitovv mpocavatolMouod
nepimov vOTIO, DGTE VO EMTLYYAVETOL UEYIGTOMOINGN TNGTPOCTIMTOVGOS NALOKNG
axtivoPfoAiog Katd Tovg yewepvodg unvec. Emumiéov emPdietar o cuvolacprog toug
pe v amoutovpevn Oeppukn mpootacio (Bepikn pHOVEOGON) KOL TNV OTOLTOVUEV
Oeprkn pala tov ktpiov. YymAn i g Oeppucng palog eEac@oiilel v emapkn
amofnkevon Kot TV emovoktivoforion g BepudTTaG TPOS TO ECMOTEPIKO UE TNV
KOTOAANAN  xpovikny  votépnon, ©ote va  §govpe  eEopdAvvon NG
Katavouncleppokpaciog péca oto gikootteTpampo. Katd tovg Oeprvode pnveg, Oa
npénet o, [THZO vo cuvdvalovtot pe nhompootacio kot duvatdtro aepiopov. [18]

B) [Todntucd Zvotpata kot Teyvikég Guoikod Apociopov:

H Aertovpyla tov ILE. ko Teyvikov Apociopod PBociletor oe téooepig
OTPOUTNYIKEG TOV PLOKMUATIKOD GYEOOGHOV:

T Zmv pelowon tov nAokdv Kot 0eppuk®dv kepd®V 6To KEAVPOG TOV KTIPiov

T Zmv anoppwym Bepudmrog ond 10 €6MTEPIKO TOL KTIpiov TPOSTO PLOIKO
wePPAALOV (TPOG TOV GEPOl LE CLVAYMYT, TPOG TO £J0POG HE OYMYY|, TPOG
Tovovpavd e aktvoBolia, otov vddtvo opilovta pécw eEAtiong)

T Zmv agondmon g Bepproy®pnTKOTNTAG TOL KTIPIOV MG «PLOUIGT» NG
e0mTEPIKNG Oeprokpaciog.

T Zmv Pertioon ¢ OBepruknglveonstov  evoikwv, avedpmnto amd v
yoéntov ktplov, emmpedlovtag TiC TEPPOAAOVTIKES TOPAUETPOVS GTOLG
E0MTEPIKOVS YDPOVG.

Kamyopleg ILE. kot  teyvik®dv  @uowoly  dpooiopod  €ivor ot 1
HAompootacio/@spuikn) wpootacio, 0 @UOIKOS 0ePIGUOS, O OPOGIGUOC HECH
€04.POVC, 0 OPOCICUOG HECH VOKTEPIVIG aKTIVOPBOATLNG KOt 0 EEATIGTIKOG dPOGIGUOG.

I') 2vompoata ko Teyvikég Pvoucod oticuot (OD):

O O® ctoyevel oV EMTEVEN OMTIKNG AveoN HECH GTA KTipla. ZuvOvalel T0 MG,
mv 0éa, Vv duvatotnTa aePcHoy Kabdg Ko tnv adlomoinon kot pvOupion g
EL0EPYOUEVT) CNAMOKNG EVEPYELONS. AVAAOYO UE TNV XPNON TOL YMPOL ETIOUDKETAL M
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KOTA TO OUVATOV HEYOADTEPN KAALYY TOV OTOLTHCEDV GE POTICUO OO TO PUVGIKO
eoc. I'a v a&imoinon tov OO pe otdo TV e€acPdon onTikng dveong Ba mpémet,
HECH KOTAAANA®Y GUOTNUATOV KOl TEYVIK®OV, Vo, e£00QaAleTon EmOpKNG TOGHTNTO
(o1a0uN) POTICHOD Y10 TOVG ECOTEPIKOVS YDPOLS, OAAG KOl OUOAT] KOTOVOUT OLTNG
MOOTE VO OTOPEVYOVTOL Ol SIUPOPES KATA TOTOVG EVIOVEC OLOPOPOTOLNCELS Ol OTOIES
TPOKAAOLY TO @aivopevo G «Oaupfmoney. H emdpkela Kot 1 opoAdTNTO NG
KOTOVOUNG EaPTOHVTOL OO: TO YEMUETPIKA GTOLYEID TOL YDPOV KOl TOV ALVOLYLATOV,
TO. QOTOUETPIKA YOPOUKTNPIOTIKA TOV 0d0QPAVAOV ETPAVEIOV (YPOUI, TPOYVTNTO
EMUPOVEIDV K.00) KOl TOV VOAOTIVAK®V (QOTOSOTEPATOTNTA, OVOKAALCTIKOTNTA KOt
Aot ovvtereotéc). Télog, o cvomiuata PP TEPAAUPAVOLV: TOVG VOAOTIVOKEG N
GALO POTONOTEPATO GTOLYELD, TO TAAIGIO KO TIC O10TAEELS OKLOGUOD.
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2 META®OPA OGEPMOTHTAZX XE KEAY®OX KTIPIOY

2.1 TENIKA XTOIXEIA

Me tov 6po KTplaKd KEAV(POC EVVOOVUE TO GUVOAD TMV ETLPUVELDY Kl TOV
SOUIKAOV OTOEIMV 7OV TIG GLVOETOUYV KOl GLVOTOTEAOLV TO GUVOPO HETAED TOL
eEmTEPIKOD Ko TOL €0mTEPIKOV TEPLPdALovTog evog Ktipiov. H dwopdpemon kon
dtnpnon KoAdV TEPIPAALOVTIKOV CUVONKOV GTO E0MTEPIKO TOVL KTIPIOV omoTeAET
TOV Bacikd AEITOVPYIKO GKOTO TOV KEADPOLS MG TOONTIKO EVEPYELOKO GUGTN L.

Y éva Tomikd Ktiplo Katokiog, To evepyelakd 16olvylo vroloyiletol amd To
Oepuucd k€POT kot Tig ammAieleg Oepuotnroc. Ta Beprikd KEPON TPoEpyovTol Kupimg
a7to TO CLOTNUOTA BEPLOVONG KOL TNV GUECN NALOKT OKTIVOBOAID KOl SELTEPELOVTIMG
and dAdec eomtepkég TNYEC OepuodtTnTog OMMG €ival O TEYVNTOS (QOTIGHOG, Ol
NAEKTPIKES GLOKEVES KoL 1 EKAVGM BeppdnTag amd Tovug id10Vg TOVS EVOTIKOLG.

Ot anoAeleg Oeppotnrog ogeilovion oto @oawvopevo petagopds (palog Kot
Oeppomrag) ta omoio Topovctdlovral oc:

T Zvvayoyn Bepuodmtog HECEH TOV ECOTEPIKMV Kol EEMTEPIKDOV EMLPAVEIDY TOV
KkTipiov (emtepikoi Toiyot, opo@r|, dAmed0, EGMTEPIKH YOPIGHLOTOL)

1 Metagopd Bepudtrog HEcm NAOKNG aKTIVOBOATNG KOl GUVAY®OYNG LECH TMV
VOAOTILVAK®V

1 Awicdvon emtepikod aépa 1 a€pa amd GLVOPEVOVTEG ECOTEPIKOVG Y MDPOVG
pe dtapopetikn péon Beppokpacio

1 Awocmopd Beppomtog kot vypaciog pHEcH amd ToV QOTICUO, TIG NAEKTPIKES
OLOKEVEG, TOLG EVOIKOVG KOl AAAL ECOTEPIKE HEGQ

1 Oépuavon, WYo&n, vypavom, agvypavon pécw tov HAektpounyovikov
CLOTNUATOV KOl EYKOTAGTAGEDYV TOV YDPOV.

=

- j-L Conduction
s L
Solar — Air duct
[
Y
Outdoors Lighting Conduction
Equipment - y
| Ll
Infiltration ™ A\
riltration .é\ Heating/Air-
L 4 conditioning -
Conduction /’(__\ ‘
I'-‘\'\ /1/
Building #D
envelope L
|y In =
Conduction Alr- hm?‘dlmg
unit

Eixovo, 2-1 looldyio evépyerog oe tomixo ktipio [19]



Ot Paocikdtepeg TOPAUETPOL TOV OTOLTOVVIOL YO TOLG VITOAOYIGHOVG TNG
EVEPYELOKNG amddoong evOc KTpiov ,0e OTL a@opd TV emidpacn Tov KEADPOULG,
a@opohv Kupimg oTlG OEpUOPLGIKEG 1O10TNTEG TOV SOMKAV VAKOV KOl GTOLEI®V
(Beppomepatotmra, Beppoyépupeg, BeppoympntikdOTnTo K.6.), 6T OKiOOT KOl GTOV
aeplopd Tov Ktipiov. ' TOV LIOAOYIGUO TNG EVEPYELOKNG amOS00NC KTpiov Kot
OCLYKEKPIUEVO Y10 TOV VTOAOYICUO TOV OgpUiK®V /Kol WYOKTIKOV QOpTi®V TOv,
ATOLTEITOL O TPOGOIOPIGUAOG TOV TUPAUETPOV TOV SOUKAOV oTOolXElmV (Stopavadv M
adlpovav) tov Ktipiov N ¢ Bepukng {dOvng mov €pyovial o EMAPY UE TOV
eEMTEPKO 0EPQ, TOVG UM BEPLLOLVOLEVOLG YDPOLG KO TO £60LPOC.

H petagpopd Beppommroc péow o adtopavods GUUTAYONS ETLPAVELNG, OTW®S
elvol 10 otolyelo €EMTEPIKNG TOLYOMOUNG TOV POIVETOL OTNV TOPOKAT® EKOVA,
ovvteleitol HEGO OO TOLG PNYOVIGHOVS TNG CLVAY®YNG Kot NG aktivoPoiiag. H
ocuvayoyn Oepudmrog mpoypatomoleitor petald NG €EMTEPIKNG/ECOTEPIKNG TOV
EMUPAVELONG KOL TOV EEMTEPIKOV/ECMTEPIKOV PEVGTOL (0€PaC) To omoio PpiokeTon Gg
oxeTIKN kivnon kot emagn pe ovtnv. H petapopd Oepuotnrog péow axtivoPforiog
nepAaUPavel T0GO TV AUEST] OGO Kot TNV OaOADUEVT.

i Incident
solar

o
<1
£ radiation

=
T

Absorbed Radiant heat
—= solar < exchange with other
surfaces
Reflected

solar Temperature
radiation / profile across a
wall
Outdoor
temperature, T, J

Conduction through

the wall
Convection at external Convection at internal
surface -+ —®  surface
Radiant heat An
exchange with th> external Indoor
surrounding wall temperature, T;
| > -
x=0 x=L

Ewcova 2-2 Metopopa Ocpuotntas oe aoiopavés otoryeio (eCwtepixn toryomotio)[19]

H petapopd Beppomtag pécm dtagavoic 1 udtapovovg ETPAVELNS ,0mmS O
VOAOTIIVOKOG TNG TAPUKAT® EKOVAG, TPAYUATOTOEITAL HE AVAAOYO TPOTO HE TNV
dlpopd OTL HEPOG TNG TPOCTITTOLGHS OKTIVOPOAING TTEPVAEL KOl GTOV £0MTEPIKO
x®po. [apdiinia, 10 T0oco BeppoTTog TO 0Moio amoppoPdToLl amd TOV VAAOTIVAKA,
avéavel v Bepprokpacio Tov ONUIOVPYDVTAG £TGL LETAPOPA BEpLOTNTAG KOl TPOG TOL
péoa ko mpoc to €€m, Koatapynv He oyoyidmTo €viog Tov  Tlopion Ko
OEVTEPEVOVTIMG LE CLVAY®YT Kol OKTIVOBOAN GTIC EMPAVELES KO 0t TIC OVO TAELPEC
TOV
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A Incident
solar
radiation

vig

Absorbed Radiant heat
o solar < exchange with other

radiation surfaces

Reflected
solar
radiation

Outdoor
temperature, T,
t—

Conduction
through the
Convection at external glass

surface <+

Transmitted
solar

radiation
Temperature

- profile across
the glass
Convection at internal
surface

A

Radiant heat window
exchange with th> class Indoor

surrounding pane temperature, T;

Ecovo, 2-3 Metapopa. Ospuotnrog o 10pavég otoryeio (votomivarag)[19]

O1 poég BeppdTTaG OTIG EMPAVEIEG TOL KEADPOVS ,TOV TPOKAAOVVTAL OO TNV
amoppOPNOoN NAOKNG okTvoPoriog ota dopkd TG otoyyele kot TNV Vmopén
OepUOKPACIOKNG OPOpas HETAED €0MTEPIKOD KOl €0MTEPIKOD TEPPAALOVTOC,
ouvnBmg cuvumoloyilovtal Le TNV ypNoN TG «codVvaung eEmtepikn Beppokpacion.
To péyeBog avtd exppdlel v Beprokpacia 1 onoia pe TV amovsio TOL EOLVOUEVOL
¢ aktvoPoriog Ba pog €dve ta 0o mOGA aywyng Kol cuvay®yns. Avrtictotyo
néyebog etvar kot 1 «Beppokpacio TEPPAALOVTOCY.

H Oepikn aktivofolrio péow tov varomivakmy Oa petapepbel 6To ecmTEPIKS
neptPdAlov kot kot o Oewpnbel Beppcd @optio povo apod amoppoendel amd Tig
ecnTepKéG empdvetec. 'Eneita, n Ogpuokpacio tov empaveidv avtdv o avénbet ,
00NYOVTOC GE QOIVOLEVO, GLVOY®YNG OTO €CMTEPIKO TOL KTpiov. Avty 1 pon
Oepuomtog pécm ocvvaymyng emnpedlel v ecwtepikn Beppokpacio Tov aépa Kot
OLUVIOTA UEPOG TOL QOPTIOVL TOL Y®Pov. To HEPOC avTO TOL POPTIOL OlOPEPEL OE
évtaon amd to LITOAOITA Kot ERPAVICEL HEYIOTO GE SUPOPETIKN YpoviKn oTiyur (PA.
eikova). To pawvdpevo avtd ogeiletar oty Beproy®PNTIKOTNTA TOV TOV JOUIKADV
OTOLYEIMV TOV YMPOV OV VILOKEWTUL 6TNV aKTvoPfoiia. [27]

Absorbed solar

Incident total Convective heat  Reflected solar
solar radiation, Jr  flux, g, radiation, ol radiation, oy
ﬁ Convective heat
flux. g,
Absorbed solar

radiation, &y Time, £

Ecovo 2-4 Metapopa Ospuotnrog uéow oxtivofolios [19]

2.1.1 Metagpopd Beppdttog oe adlopovy SoUKE GTotyein
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IMa ) perém g pong Bepudttog o€ £vo OLOI0YEVES GO, avayKoiog elvol
0 TPOGOLOPIGUOS TOL BEPOKPUCIOKOD TEGIOV TTOL TPOKVTTEL OO TIC GLVONKEC Ot
OTOoleG EMKPAUTOVV OTO. OPLOL TOL GOUATOC KOODG emiong kol TV OepK®V TOL
1wrottev.[20] Otav 1 katavoun ™ Oeppokpaciog ivar yvootn, ivatl Suvatdv pe
oyxéon Fourier, va vrtoloyioBel 1 por| Bepuottog o€ kdbe onpeio Tov GOUTOG 1} Ko
otV emdveln tov. Ilpokeévovr va Anebel vrdym 1 katdAinin e&iocwon tov
Oepprokpactakold mediov, epapproleTal 0 VOLOG d1aTNPNoNS TNG EVEPYELNG, ONAAOT TO
np®To Bgppoduvapukd aliopa. To amotélespo Tov TPOKVMTEL, €ivar o Slopopikn
eflomwom, M Aon ¢ omoiag diver ™ (ntovuevn Beppoxpaciokn kotovour. H
TOPOKAT® oYéorn ekepdlel ™ yevikn popen ¢ e&iomong petapopds Beppotntog
(Fourier) og KaPTECLOVEG GUVTETOYUEVEG..

— — — Q& — Qe — Q- (2.1)

z

Omov:

T(X,y,2): H Ogppoxpacioky| katovoun og [K]

Cp: H e1dun} Beppoywpnrticodmro vd otabepr micon

p: H mokvomta tov péoov [kg/m?]

Kxyiz: 01 6UVTEAEGTEG BEpLIKNG aymyLnodTTOG OTIG avtioTotyes katevBvvoels [J/kg/K]

®: To mocd Beppomntog mov exkhvetor and mnyég BepudmrTag 610 £6MTEPIKO TOV
omporoc [JmYs=Wim?]

Amo 1t AVom ¢ mapondve eSlomong mpokLTTEL 1 KaTavoun g Oeppokpaciog
T(x,y,z) oe cvvipmmon pe tov ypovo. Edv vrotebel mwg o cuvtedeothg Oepuikng
ayoyomrog elvar otabepog 10te Tpoxvmel N e&icmon:

— = — — - (22

Onov a=k/pCyo cuvtereotic Beppuikng ddyvong

2.1.2 Xvvteleotg Oeplikne AyoyluotnTog

Qg Ogpikn Ayoyuotnto opileTon 0 UNYOVIGHOS LETAPOPAS BepuotnTag amd
pia meproyn (M ovotua) vyning Bepuokpaciog oe por GAAN (| GALO) YaUNAOTEPTG
Oepuoxpacioc, pécm evog péoov (otepeov, VYPOL 1 aéplov oe mpepia), Ady® g
Quokng eraens. H petagopd avtr emruyydvetol ite pe poplakny aAAnieniopaon,
ONA0ON HETOPOPA EVEPYELOS OO TOL TEPLOCOTEPO EVEPYNTIKA LOPLOL OTOL YELTOVIKA
TOVG, HE XOUNAOTEPO EMIMEDO EVEPYELAG, £1TE HEGM TNG CLYKEVIPMOONG TOV EAEVDEP®V
niektpoviov, ota kabapmg petaAlkd oteped. To mo KAaowd Tapaderypa pong
OepuoTag pe aywyotnTa lvar ot BepIKEg AmmAELES o TIG AOIPOVELG EMUPAVELEG
TOV KTplov 0 Yeudvo. Yrdpyel eniong (o ioyupn cuoyETion Hetald g vvolog
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NG OepUIKNG Ay@YILOTNTOG KO QVTNG TG NAEKTPIKNG QY®YILOTNTOG 0T 6TEPED. Poég
AMoyo Bepuiknc ayoyipdmrog ocvpPaivouv oty KatevBovon e pelowong g
Oepuokpacioc, eved avtiotolyo 1 NAEKTPIK) oyoyiuoétta eéediooeton amd onueio
VYNAOL € onueio yapniov dvvoptkov. [21]

H wavétra Aowmdv tov otepedv vo petadidovy Beppomra, e€aptdran dpeco
amd TN CLYKEVIP®ON TOV €Ae0BepmV NAekTpoviov. Mo TOCOTIKY] £KQPOGCT, OV
OLVOEEL TO TOGO BEPLOTNTOG TOL HETAPEPETAL LE TV TTTAOGT TNG Oepokpaciog Kot To
€ldog Tov VAKOL elvar m oyéon tov Fourier m omoila kol mwEPLypAQNKE VOPITEPO.
Suyxpoveg Oumc, amd T oxéon oavth, opileTor Kot O CLVTEAESTNG Oeppukng
AYOYUOTNTOC, LI YOPOKTNPLOTIKT 1010TNTA TOV KAOE LAIKOD.

O ovvtedeotg Beppkng ayoyiuodttog, eivor évag mopdyovtag o omoiog
eEKPPALEL TNV 1KOVOTNTO TOV DMK®V 6TV dldyvon Oeppomrog SIopEGov avTmv, EXEL
povadeg W/mk 1 W/moC kot cuvifwg copporileton pe k 1 pe A . T'a mapdderypa,
v 10 vepo , M Bepuikn ayoypotnta eivar k=0.607 W/moC, evd yia tov cidonpo k=60
W/moC, oe Oeppokpacio dopatiov. Amd TiIg TWHEG TOV CLVIEAECT®OV OepUikng
AyOYOTNTOS, YIVETOL AVTIANTTO TG O Gidnpoc, dyel ™ Bepuodtta mepimov 100
Qopég ypnyopotepa amd 41t 10 vepd. Katd cuvénelo 10 vepd, GLYKPIVOUEVO LE TOV
oidnpo, etvar évag oyeTikd Kokdg aymyog g Oepuotntoc evd Tantdypova gival Eva
oA KaAd pécov yia amobrkevon Beppotnrag.

2mv yevikn mepintowon o ocvvteleotng Bepuikng ayoyiuodmrog eEoptdron
1660 amd v 0éom 0600 kar amd Vv Ogpuokpacia. ‘Exet dniadn v popon
k=K[r,T(r,t)], 6movr 1o didvvcpa Béong kar T 1 Oeppoxpacio.

[N ta teplocdTEPO VAIKE OU®G LITOPOVUE VO TTAPOLLE TNV Tapadoy OTL ivart
OLLO10YEVN KOl ETOUEVMS VO, Demprcovpe 0Tt 0 cuvtedeotig K gival cuvaptnon udvo
¢ Oeppokpaciog (k=k(T)). Onwg PAEmOLLE KO 6TO GYNUa €ivon oTadepd ovodikm
OTO 0EPLOL Y10, YOUNAEG TEGELS OAAG UTOPEl VO AVEOUELOVETOL GTO UETOAAD KO TO
pevotd (PA. oynua). e aKOUo MO E0IKEG TEPIMTMCELS UTOPOVUE VO, TAPOVUE TNV
mapadoyn Ot Yo pukpég Beppokpactakéc HeTaBorEC vrapyel aveapnoio Kot amd
v Bepuokpacio. o mapddetypo Ba propovoape vo vrobécovpe pe aceaieia Ot
y1a. Oeppokpacicg petaéd 0°C ko 40°C n yun tov K mapapéver otadept| yio 1o 6idnpo
(BA. oyfjua) aArd og kapio mepintwon ya to Oepuokpaciakd medio -100 °C kon 800
°C.
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Ewcovo, 2-5 Metaforn g Oeprurng aywyiuotnos oe oteped, vypao kol aépio.
ovvaptioel ¢ Oepuoxpaoiog [19]

2.1.3 Xvvtedeotg Oepuikng Atdyvong

To mpoPAnpa g petagopds Bepudtrag oe pa toryomotia ivat pun povipo. H
elomon petagopds Oepudmrag HE aymyr G€ YEVIKY HOPON YPTOLLOTOLDVIOS TOV
teheot Laplace, meprypagpetan and v e€lowon

| n e ' o ¢®

To upéyebog o=k/pC ovopdaleton ovvieleotc Oepukfc ddyvong g
TOLYOTOLIOG KOl TTPOKELTOL Y10 L0 PUGIKT] WOLOTNTO TOL DAIKOD TOL GCAOUATOG, OTd TNV
TN TG omoiag e€0PTATOL O ATULTOVUEVOS YPOVOG Yo TN HETAPOAN TG Bepprokpaciog
010 oopa. Etvatr onAadn, éva pétpo Bepuikng adpavelag 1oV copATmy.

To ywopevo m*Cp, cuvavidtal cuyva oe TpofAnuota petapopdg Oepudtmrag
kol ovopdaleton Beppkn pdlo tov vawkov. H e1d1kn Bepuoywpntikétnta CP Kot M
Oeppoyopntikémra tov péoov Cp, ekeppdlovv TV  KavOTNTO  OTOONKELONG
BepuoTag EVOG GOUATOC.

[Ipémer va emonuavlel, mog o cvvieleotg Bepuukng ayoypdmrog k,
exppalel 10 TOGO KOAOS aywyog TG Beppotntog eivol To LAIKO Tov HEGOL, EVD M
Oeppoywpntikdémra Cp, 10 1060 peYdAo mocd evépyelog Umopel va amodnkedoet.

Emopévmg, n Oepukn obyvon pmopel va ekepooctel cov o AdYog g
BepuoTTOg TOL AYyETAL 010 LEGOV U0 HOVASOS OYKOV TOL DAKOV, TPOg TN Bepuotnta
mov amofnkevetar oe avtd. Oco peyordtepn eivar m T 1OV, TOGO TOYVTEPQ
dwyéeton 1 BepuoTTO pESH € oL Totyomotia. Y YnAES TIUEG TOV o, TPOKVTTOVV €ite
and vYNAoLg oLVTEAESTEG OepKNG ayYUOTNTOS, €ite amd YOUNAEG TIUEG TNG
OeproyopnTikdTNTOG TOV VAKGOV. XOuNAN T ¢ 0eproympnTikoTnTag oNUaivel

25



OTL oo TV mosdTTA TNG BepuoOTNTAG N oMol péet péoa 6to cdpa, Ba amoppoenOei
UIKPOTEPO TOGOGTO Yl TNV Avod0 TG Beprokpaciog Tov copatog, ondte Oa Eyovpe
nePlocoTEPT BEPUOTNTA SLOOEGIUN Yo EMTAEOV HETAPOPEL.

2.1.4 Ogpukn Avtictaon Kot Xuvieheotig OepronepatdTNTOS Od10PAVAOY
oToLyEl®mV

O vopog Fourier mapovotdlel onuovTikég avaAoyieg He GALO Qaivouevo 6TV
(QUOIKT, L€ TO MAEKTPIKO OVAAOYO Vo omoteAel éva amd avtd. AVTov TOL TOTOV Ol
avoloyiec pog kaBodnyovv pe oakpifelo oty emilvon OpPKETOV TPOPANUATOV
LETAPOPAS KOl OVTIOTPOPOL.

Mo vo xotavonoovpe KoADLTEPO TNV €VVOl0 TOL MAEKTPIKOD 0VOAGYOL
TO{PVOLLE TO OMAO TAPASELYUO. TG OUOWOHOPONG aymyng Oepuodtntog oe eminedo
tolyoua 6mwg eaivetal otnv Euova 2-6.

Dvaké sveTypue Ospikod KVKLOp®
i 01 N L 02
bpuds =
016, ) A

q > o
i Hisxktpiké kikiopa
O2=0x 1

»>

Vi Re V2

%

e— L —»

=X
Ewcova 2-6 To niextpixo ovotoyo atny uetaooon Gepuotnrog [20]

Mo v oA avt tepintoon g otadepng KATAGTOONG LOVOILAGTATNG POTG
Bepuomrag HEG® £VOG EMMEOOL TOLYMUOTOGC:

* 11 KAlon g Beppokpaciog kot g porg Bepprotntog dev petafdArovror pe to xpovo

* 1 TEPLOYT| LLOG EYKAPGLOG OLOTOUNG KOTA UNKOG TNG dtadpopng TG pong Bepprotntog
(dnAaodm katd to mhyog L Tov torydpatog) eivor opotdpopen

* 1 Oeppuc ayoypdmra propel va Anedei wg otabepd

Onog yvopilovpe amd v Bewpio, yoo vtV TV oAl mepintmon 1 pon|
Bepuomog Bo diveton mg

nxo MY o c8

Me 0AOKANP®OT TNG TOPATAVE GYECNS 6T OPLoL TOV PAIVOVTOL GTO GYNLLA,
omov M Beppoxpacio oV aploTePt) TAELPA Elvar opotOpopEN, otabepr| Kot ion pe
T=0hot=01 ka1 avtictorya otV de€1d ivon emiong opotdpopen kot ion ue T=0cold,
TPOKVITEL:
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- Qo Q  QYKL(On-0Co) (2.5)

>v

H omoia ypdeetal Ko 6TtV popen|:

n V_C@
e aut ™ oyéom AB glvar 1 dapopd peta&d g vynAdTepPNG Bepprokpaciog Ohot Kot
™mg yopnAotepng Beppokpacio Ocold kot eivar M outio mov mpokaiel T pon
Oepuomrag. EE’ aidov, n mocdmmta L/(K-A) elvar 1codvvoun pe po «Bepuikn
avtiotacn» RO, tv omoia to toiymua mpoPdiel mpog T pon BeppodTnTOg TOL TO
dmepvda.

Ymapyet emopéveg o avoroyio HETald TV GUOTNUATOV poNg BepuOTNTOG Kot TV
NAEKTPIK®OV KuKAOUATOV. OTtmg goiveton 1 pony Tov nAekTpikov pedpatog I eivon ion
pog TN dtapopd duvapkov V1-V2, dwpovpevn pe v niektpikn avrtiotaon Re,
eV 0 pubudg g pong Beppomntag q eivan icog pe 1t S@opd SLVOUIKOL NG
Oepuokpaciog Ocold-Ohot, dtopovpevo pe ) Beppkny avtioctaon RO.

‘Eva aAlo ypnoo péyebog yioo vo vmohoyicovpe ) Oepuukn oyoyipdtro pog
KOTOOKEVNG €lval 0 «ovvtedeatng Oepponepatdmrag 1| Oeppikng dramepotdmragy U,
0 omoiog opiletor ®g 10 avIioTpoPo ToL cuvteAeotn Oepikng avtiotaong R. Ioyvet
oniadn: U=1/R

H povéda tov cuvtereotn Oepprikng dtomepatdTnTOS TOL £ivol ETOUEVOS TO [W/mZK]
Kot ek@pdlel TV TosoTNTO OEPUOTNTOS CVOL LOVEAD XPOVOL TTOL TEPVA HECH OO 1m?
oTolyelov kataokevng pe moyog d (m) otav 1 dwpopd Bepuokpaciog LeTaEd TV
EMLPAVELOV OVTOV givorl ton pe 1°K. H xprion tov R 1 tov U y v enidvon gvog
dedopévov mpofAnpatog eEaptdrol amd To mowo givol MO €VYPNOTO, OVAAOYQ LE TO
dedopéva Ko ta Cntovpeva.

O vmoloyiopdg TV ovvteEAEoT®OV OepromEPATOTNTAC TOV OOUIK®V OGTOLXEIDV
Bacileton ot péBodo mov vmodeikvvetar oamd tov Becpobetnuévo Koavoviopd
Oeppopovoong Kripiov. Xtov kavoviopd oivovtor ot cvvtedeotés Oepuikig
AYOYILOTNTOG KOl Ol TUKVOTNTEG TOV TO GLVNOICUEVOY GTOV EAANVIKO YDPO VAIK®DV,
KaBmOG Kot 0 TPOTOC VITOAOYIGHOV NG OBepuomepatdTnTOg OOUKOV GTOlXEIMV TOL
TPOKVTTOVV OO GLVOLOCUO AVTAOV TOV LAK®V. [0 Tov vToloyiopnd TV Bepuikdv
(M yoktkov) eoptiov kTipiov cuvictdtonl Katd mepintoon pio mposavénomn Ttov
ovvtedeot Beppomepatdmrag and 10% wg 30% yuo eEmtepucods Toiyovg, ddmeda
Kol 0pogéS (Kuplog AMOy® 0GTO(IOV GTNV KATAOKELN 1| AOY® dleicdvong vypaciog
péoa oto vAkd). Ewdwd oe mepumtdoelg mov avapévetor ovEnpévr moodHTnTo
VYpaciog 6To SOUIKO GTOLYEID AOY® KOPIK®OV GUVONKAOV, 1 adENoN TOV GLVTEAECSTN
OeppomepotdTTag TOL HOVOUEVOL cOpPwve pe Ttov Kovoviopd Oepuopdvoong
doutkov otoryeiov pmopel va givar péxpt 50%. Méypt va vdpEovv Aentopepéotepa
otolyeia (.. amd avabemdpnon tov Kavoviopoh Oeppopdvoonc) 1 katd nepintmon
TPOGAVENCT) OMOTEAEL OVTIKEILEVO EKTIUNONG TOVL UNYXOVIKOD TOL GULVTACCEL TN
perétn Béppavong.
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2.1.5 Ymoloyiopuog Méoov Xvvtedeot Oepuonepatodtntag Aoptkov Xtoryeiov

O VTOLOYIOUOG TV GCULVIEAESTAOV OepUOTEPATOTNTAG TOV KEADPOVLS TOL
KTipiov dvvatal va devepynOel gite pe T ypnom oYETIKOD VTOAOYIGTIKOD £PYUAEIOV
(6nwg givon ko to EnergyPlus 1 to voloyiotikd mokéto mov tpoceépel o T.E.E.)
elte aKoAovBMVTOG TIG OYETIKEG 00MYieg TOV divovTol amd TOVG KAVOVIoUoVS (TTy TV
texyvikn oonyie tov T.E.E.). Xe mepummtooelg ktipiov mov amorteiton 1 €K000m
[Metomomtcod Evepyslokng Amodoong (I1.LE.A.) ot vmoloyiopol twv cuvteAeoTt®V
OepUOTEPATOTNTOS OMOTEAOVV HEPOG TWV VITOAOYIGUMV EVEPYEWOKNG OmOO00NG
KTIpiov.

O VTOAOYIoUOG TOL GLVTEAECTN OEpUOTEPATOTNTAG Y10 TO. OOPOVT OOUIKA
otoyeio tov Kktpiov yivetor ywoo kdBe €va dopikd otoyeio Eeywprotd (Toiyot,
TOTOUOTO, OPOPES KO GTEYEG).

INa 1o adagovy Oopkd otowyeion TOv KTPIioL TOL ATOTEAOVVIOL OO
OLLOLOYEVEIG OTPOGEL; VAMK®OV Kot dtoywpilovy 1o €o0mTeEPKd omd 10 emTEPIKO
TePBEALOV, 0 VIOAOYIOHOC TOL cvvieleoth] Beppomepatotntoc UiW/M?K] Sivetau
and TN GYEoN:

YQ — (27

Omnov:

Rsi: ) ecotepikn| emavelokn avtictaot (avAapeso 610 E6mMTEPIKO TEPIPAALOV KO
OTNV E0MTEPIKN EMIMEDN eMPdveln TOL oToryeiov) [M2 K/ W]

Rse: 1 e€mtepikn empavelokn avtictaon (avipeso oto eEmtepikd meptPdilov Kot
oV eEmTepKn eminedn emedvela Tov otoryeiov) [m2 K/ W]

di : méyog vAkoy [m]

ki : Beppikn| oy@yldTnTo VAIKOU

Ecovo, 2-T Yrodoyiouog icodvvauns Gepuikng avtioroons o€ totyomolio, ToAAamAiny
otpawcewy [22]

I[No tov vmoloyopd tov cvvieleotn Beppomepatodtrog U evog dopukon
oTolyElov, O VAIKA mov Adpfdvovtal vwoyrn givar povo avtd mov GuuPaAiovv
OVCLOOTIKG GTN SPOPP®ASN TG OEPUIKNG AVTIGTAOTG TOV dOUIKOL oTotXElov. YAIKA
pe apeAntéo Oeppukn oavtiotoon OnMG Y. UTOYEG, YOUES K.AT. UTOPOLV Vo
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ayvonfodv Katd Tov vToAoyloud NG TeEMKNG Bepuikng avtiotaong Tov otoryeiov. Ot
EMPAVELIONKES avTIoTdoelg Rsi kot Rse emAéyovtot and katdAiniovg mivakes. [22]

I'vopiovtag tic tuéc tov Ulkor To YE®UETPIKG YOPOKTNPLOTIKA TOV
KEADPOVG, UTOPOVLLE Vo VTTOAOYICOVUE TOV HEGO GVVTEAESTH BepromepatotnTag Um
(e

Ya YQOFOO £ O G

Omov ot petafAnt F avaeépetar oty em@dvelo. GLVOAAAYNG TOV SOUIKOV
otoyyeiov (i) to omoio £yet Oepponepatotnta Ui.

H péytotm myun tov mopomdve cvvtedeot kabopiletor kdbe popd o oyéon
pe v KMpoatikn (ovn Kol T Hopen Tov PO UEAETN KTipiov, N omoia ek@paleTol
amd tov Adyo F/Vomov Fn ocvvolikn esmdveia mepifAiuatog kot Vo Oykog Tov
KTpiov.

2.1.6 Metapopd Oeppdmrag pécm Y aromivakmy

‘Eva. ohoxkAnpopévo cvomnuo mapaBopov amoteieiton amd to €€Ng pépM: TOV
voronivoko (kKataokevr] amd Yool 1 TAACTIKG), TO TAOIGLO-KOVQ®UA, TNV HOVOOT),
T0 OO WPLOTIKA, TO GVoTNHA oKiaone. H pon Bgpuotrog d1a pécov evog mapabdhpov
ocuvaptaTot omd:

T Tmv petapopd Beppodottag Aoy Oepuokpaciokng dopopds: Otav vrdpyet
dweopd oty  OBeppokpacio  petald  ecomTEPKOD Kot €EMTEPIKOV
nepPdAlovtog, 10te peTapépeTal Beppotnta Hécw mAotsiov kol voAomivako
ol aymyng, ocvvoymyng kot aktivoPfoAiiog. Avtd ekepaleton péca amd Tov
16odLvVao ovvtedeot BOepuukng dwamepatomrog U (tng  ocuvappoyng
voromivaka-TAosiov).

T To nhoxd xépdog: AveEdptmra amd v eEmtepkn Oeppokpacio €yovpe
petopopd Beppotnrag pécm g dpeong N éppeons nhoxng aktvopoiiog. To
T0GHO TOL NMAMOKOD KEPOOLG HETPATOL LEGM TOV GLVTEAEGTY] NAlakoD BeppiKov
képdovg SHGC (SolarHeatGainCoefficient) Tov vaiomivaxa.

1 Tnv deiodvon tov aépa (Infiltration): "Exyovpe amdieieg kot kEpON amd TV
pon pnalag HEC® TOV YOPAUAd®V KOl TOV OTEAELOV oTov TAociov. To
QOVOLEVO OVTO TOGOTIKOTOLEITOL GTNV UETPOVUEVT] TOGOTNTO, OEPO KOL TIC
EVOALOYEG GTNV LOVADX TOL XPOVOL KAT® 0 TIS dOGUEVES CLVOTKEG Tieomg,
Oepuoxpacioc, vypaciog Kot ToyHTNTOS TOL OVELOV.

Pon Ogpnotnroc nécm tapadvpov (q)

Medon tig odnyieg hg ASHRAE [22] mpoteivetan | Tapakdto oxéon yio Tov
vroloylopd g Beppoppong pécw mapadupov (Le TV Tapadoy UNOEVIKNG SLopOpPas
VYPACIOG AVAVTL KO KATAVTL TOL VOAOTIVAKO Kol EAGYLOTNG OEIGOVONC 0EPQL):

A YR O N RE 6O QE YOOEDN XDO ¢
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Omnov:

q: n 6eppoppon [W]

Ut: 0 oAtkdg cuvteheotrg Oepponepotomtag [W/m2K]

Tin: n eocotepikn Oeppokpacio [K]

Tout: n e€wtepkn Beppokpacio

Apf: n Tpofolopevn empdavela Tov VOAOTIVOKQ [mz]

SHGC:: 0 oAkdg cuvteleotig Beppkod k€poovg [adidoTatog]
It:  oAtkn TpooTinTovsa aktvoforio [W/m?]

= =42 4 48 42"

OMkN TposminTovcsa oxkTvoPoria og varomivaka (It)

H ol nhokn axtivoBolda, It, n omoia mpoonintel o€ Evav voromivoka
amoterel T0 ABpotopa g depyopevns aktvoBoriog (iong pe t*1 ), g avakiopevmg
axtivoPoriag (iong pe p*I) kan g amoppopov ey axtivoBoiriag (ong pe a*I)
onAadneivat iom pe :

00| 200”200 1tz 00¢Chd T
Ko o 1oyvEL OTL

ot T p (21))

Omnov:

1 1 eivarn damepatodta (transmittance) tov VOAOTIVOKO KOl AVOQPEPETALGTO
TOGOGTO TNG TPOCTITOVCAG aKTIVOPOALNG TOL dEpyETAL amd TOV LOAOTIVAKOL

1 p eivar n avakiactikotnta (reflectance) tov vatomivaka kot ovapépeTal 6To
TOGOGTO TNG TPOCGTITTOLGAG AKTIVOPOALNG OV avakAdTal amd TovV
voaromivaka

1« &lvon n amoppoentikdétnTo (Absorbance) tov varomivaka Kot avoEEPETOL GTO
TOGOGTO TNG TPOSTINTOLSAG AKTIVOPBOATNG TOV amoppoPdTol omd TOV
voaAomivoka

Ot Tipég TV Topandve 11T TeV (OG TOG0oTA) EEAPTOVTOL OTTd:

T To mhyog Kot TIc PLOIKES 1O1OTNTES TOL VAIKOD TOV VOAOTIVOIKOL
To €1d0¢ NG EMPAVEINKNG EMGTPOCTG TOL EVOEYETOL VO VTLAPYEL
Tnv yovia tpdontmong g aktivoBoiiog

To pnkog kbpotog g mpoointovcag aktivofoiing

= =4 =

30



Emeaveia

Aigpxouevn cuvictwoa (t)

AvakAwpevn cuvioTwoa (r) /

ATTOppPOPOUNEVN CUVICTWOA (a)

Eixcovo. 2-8 [1o60a710 d16pyouevns ko avarxAmuevns nAlaxng axtivofoliog omxo
olapavég ooua [23]

Yvuvreleotne nAokov Oepuikov képoove SHGC (SolarHeatGainCoefficient)

Exppdlel 10 m0oc0oTd ™G MpOoTINTOUCHS OAMKNG NAOKNG oKTvOBoAing o€
évav varomivaka to omoio yivetor nAtokd Beppkd k€pdog yo Tov xdpo. Ioovtar pe to
dBpoopo Mg omtkng Olamepatdtag T (GAUEco KEPOOG) KOL TOV TOGOGTOV 1TNG
EVEPYELNG TTOV OTTOPPOPATOL OO TOV VOAOTIVOKE KO ETOVEKTEUTETOL GTOV EGMTEPIKO
Y®Opo (éppeco kéPdog). Maipver Tuég amd 0 péypt 1 kon e€aptdton amd Tov TOTO TOL
vOAOTiVOKO, OO TNV YOVI TPOCTTMOONG KOl OO TNV (PUCUOTIKY KOTOVOUN NG
npoonintovcag aktivofoAiag. o Adyovg amhiomoinoncovvnBmg AapuPdvetar pio
QOCUOTIKG GTAOUIGUEVT T TOLV GUVTIEAECTN Y10 TPOOTIMTOVGA AKTIVOBOAT KAOETN
oV emMPAveLD Tov voromivaka. XapnAn tyun tov SHGC ocvvictaton dtavumdpyov
HEYAAQ WYUKTIKA QOPTIOL EVD VYNAN Y10 TIG TEPITTMOGELS OV £YOVE TOONTUKANALOKA
cvotipata OEpuavong.

Yvvreleotic Oepronepatotnroc (Ut (t-total) 4 Ug (g-glazing))

Opiletar pe avaioyo TpOTO HE TOV GLUVTEAECSTH OEPUOOIATEPATOTNTAS OO
TOV AVOPEPOLE TOPATAV® Kot bIToAoyileTal amd TV oyéon:

e P
YQ Yo .‘QC@ S

1 Omov Rtg 1 cvvoliky| Beppukr| avtictaon tov vaiorivakoamov divetar and tnv
oyxéon:

YO QYQB — B Y1Q Y (213)

Omov:

1 n: 10 mAnBog tov POAA®V Tov varomivaka (1 Yo povo, 2 yio SmAd K.0.K)

1 dj: to mdyog Tovg Kabe PHAAOV TOL VaAoTivaka [M]

1 Kj: o ovvieheotg Oeppikng oyoyludmTog T0v VAIKOOL TOov KA @OAAOVL
[W/mK]
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1 Ri: n avtiotaon Oepuikng petdpacnc mov TpoPAALel TO ETPAVEINKO GTPMLLOL
aépo. otV PETAO0ON BepUOTNTAG AO TOV £0MTEPIKO YDPO TPOG TO JOULKO
otolyelo. Xtov 0po avtdv mepthopuPdvetar kol 1 emidpacn TV doPOpOV
EMOTPOOEDY OTmC Ty 1 entotpocn low-e. [M*K/W]

1 Ro: n avtiotaon Bepuikig petdfoong mov TpofAALEL TO EMPUVEIOKO CTPDLLOL
aépa ot petddoon g OepuotnTog omd T0 doHKO oToLYEIO TPOS TO EEMTEPIKO
neppéiiov. [m?K/W]

1 R(S)): H Oepukn avtictoon tov eykKA®PBIOUEVOD GTPDUATOC AEPL 1| OEPIOV
670 SLAKEVO AVALESH 6T0 POAAD TOV VoAomivaka [M*K/W]

2.2 OEPMOTI'E®YPEZ

Oepupoyépupeg ovopdlovtar ot 0éoelg oto KEALPOG TOL KTPiov, OTIS OMOoiEg
enpavileton 6€ oYEON UE TIG YELTOVIKEG TOVG dlapopomoinon ot Oepuikn avtictoon
TOV oKDV oTolyeimv gite Ady® acLVEXELNG TG OTPMONS Bepropdvoong eite AOym
dlpopomoinong Tov VAKOD KaTd UKOG TOL doHkoD ototyeiov eite Ady®m aArayng
™mg Yeopetpiog ¢ datopns. X' avtég T 0éoeig mapatmpeital petaforn ot pon
OepUOTNTOG KO GTNV ECMTEPIKY] EMPOVELNKT] BEpLLOKPACIH GE GYEOT| LUE TIG YEITOVIKEG
TOUG .

H enidpacn 1ovg 61 GvvoAlKn cvumepipopd Tov KTpiov Beswpeitor onuavTiky,
ko enmpedlovv KaBoploTikd TNV evepPyElNK] TOL KoTavAAwon. Evdewkrtikd,
OVOQEPETOL TO TOGOGTO OVENCNG TV EVEPYEWNKAV OTOAELOV TOV KTIPLOKOV
KEADQOLG, T0 omoio avépyetar o610 5-30%. To cvykekpyuévo €dpog eEaptdTor amod
Tapayovies, Omwg 10 PEYeBog Tov KTpiov, TO YEMUETPIKA YOPOKTNPLOTIKE TOV, TO
OPYLTEKTOVIKA oToreion Tov kot Kot eméktacn 10 MANOoC TV epeavilOpevov
Beproyepupdv.

Av ka1 | TANPNG eEGAEWYT TV BEPLOYEPLPOV EIVOL TPAKTIKA ALOVVATY), | TALPOLGIOL
To0ug odnyel oe pia oepd mpoPAnpdrov. Tétown mapadeiypata sivor n peimon g
aioBnong Beprikng dveons 6To EGOTEPKO TOL YDPOL KOl NETLPAVELNKT) GUUTVKVMOGCT)
TOV VOPUATUADV OTOV 1) EMLPOVELNKT BepLoKpacios TV SOUIKOV GTOlKElOV OTACEL O
T younAidtepn amd 1 Beppokpacic dpdcov. Xnv tergvtain mepinTOOTN, OV Ol
CLUTLKVOUEVOL VOpatUol EpBovy oe emapn He Un 0B POYOTOMUEVES ETPAVELES,
emkdOovtal oto dopkd otoyeion Kot ot Guvéye ta epmotiCovv pe TV vypacia
tovG. To emdpevo otddlo eivor m avadmrtvEn pHovYAOG 1| O GYNUATIGHOS CKOLP®V
TUNUATOV GTOLG TOlYOVS, S1OTL 1 GKOVN Kol OWLAPOPOL PUTOL TOV OTLOCPULPLKOD
a€PO KOALOVV EMAVED GTO, EUTOTIGUEVO CTUELDL

2.2.1 Komyopieg Beppoyepupodv
O1 Beppoyépupeg dakpivovtat Ge:

1 onuewxég Oeppoyépupeg (point thermal bridge)
T ypapuikéc Oeppoyéeupeg (linear thermal bridge)
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Ot ypoppikés Oeppoyépupec €xovv opoldOpopen Olotopr] Katd pio otdotoomn Kot
opeilovtar ot dnuovpyio Bécewv, otig omoiec n pon Bepudtrog mapovcidlet
€vTova 0100100TaTn PHON KOl 1 TOPAd0YY] TNG HoVodldoTatng pong Oeprotntag madet
va oyvel. Ot onuetoxéc Beppoyépupeg epeaviloviol oTIG EVOCELS TOV YPOUUUIKOV
Oepuoyepupov, 0TI omoieg 1 pon Bepurotntag £xel TpiodiaotaTn GUoT. Ot oNUELOKES
Oepuoyépupeg O0ev €rovv kopio O1AGTOCT, EVAO 1 EMOPACT TOVS OTIS OePLUKEC
avToAAayég Bempeiton TPAKTIKA apeAnTéa: YU avtd Kot dev Aappdvovtotl vToyTn 6TovG
VTOAOYIoHOVG. AVTIOET®G, ol Ypouuikés Oepupoyépupeg Aopupdvovior vmdyn kot
CULYKPITIKA HE TIC ONUEIKES £XOVV PEYOADTEPT EMIOPAGCT] OTN DEPLUKT GLUTEPIPOPA
OV KEADQOVC. [24] Q¢ mpog T1g autieg dnuiovpyiag Tovg ot Ypoppkég Oepuoyépupeg
dlakpivovtol o€ TPELG TOTOVG:

1 ot yeopeTpikés,
1 ot kataoKeVAGTIKES,
1 og cuvovacud TV dVO TUPATAVE® TOTWOV

Ov yeopetpikég Oeppoyépupeg ompovpyodviar e 0€celg, otic omoieg 1M Pooikn
yve®UeTpio TOV SOUKOV GToLElOL TTaEL var gfvol Ypoppikn, m.y. otn 0éon kdbetng
TOUNG OVO EEMTEPIKAOV OOUIKADV GTOEl®V LE TN cuVvEXELR TS Beppopdvmong va unv
dwkonteTan (Yovia). X' autn TV TEPINTOOT, EMEWON 1| GLVOAKT EMTEPIKT EMPAVELD
TOV OOUKOV otowyeinv Olapépel omd TNV E0MTEPIKN, OVOTTUGGOVIOL VIOV
eowopeva  dodtdototng pong  Bepuotntoc. AvoAdymg, oV YPNOGLLOTOLOVVTOL
€0MTEPIKEG N eEMTEPIKEG OLOGTAGELS Y10 TOLG VIOAOYIGHOVS TV Oeplik®V podv, M
TIUN TOV YPOUUIKOV GUVIEAEGTI TNG GLYKEKPLUEVNG Beppoyépupag dlapopomroteital.
2V TEPITTOOT (PNONG ECOTEPIKMV SOOTAGE®V AapPavel OeTikég THES, EVD GTNV
nepinToon ypNong eEOTEPIKOV dACTACEDV AAUPAVEL APVNTIKEG, AEITOLPYDVTOS TNV
ovcio. g O016pBwON GTOVC VIOAOYIGHOVG TOV POV OepudTnTOC HE TOPASOYN
LOVOOLAGTUTNG POTG.

Ot KatackevaoTkég Beppoyépupeg dnpovpyodvtal oe 0€celG, 6TIG omoieg VILAP)EL
ACLVEXELD TOL BEPUOLOVAOTIKOD VAKOD, T.). 0TI BEoelg Evaong dokob Le eEMTEPIKN
Bepuropdévmon Kot toyyomotiog pe Oeplopdvmaon GTov Tupnva. X' avt TNV TEPITTOON
avantHeGETAL £vTovn O1ed1dotatn pon BeproTnNTog GTNV TEPLOYT TS AGVVEXELNS, M
omoio. 00MYyel o€ ovENUEVES Oeprikéc OmMAEEG KOl UEI®ON TNG ECMTEPIKNG
empavelokng Oeppokpaciog. X' avtéc TG OeplOYEPLPEG M TIU TOL YPOLUUKOD
ocvviedeot Beppomepatodmrog eivor mwhvta Betiky. [24]

2.2.2 Tpbémog vworoyiopol twv Oeplikdv anmAEldV Katd unkog I'papputkdv
OeproyeLpoV

210x0G €ivar vo vmoAoyloBovv ot Oeppikéc amdAeleg KATA UNKOG NG KAOE

Beppoyépupag. I'ia Tov VTOAOYIGIO TOVG ATOLTOVVTOL:

T o xdéBe tOmOg Oeppoyépupag, o omoiog ekEpaletor pe £vo CLVTEAESTY|
ypopkng Oepuonepatotnrag W, petpoduevo oe W/(m-K) xon

1 1o cvvolkd pnrog tov kdBe tHmov Beppoyépupog 1, mTov avanthoceTol 6To
nepifAnua tov Ktipiov, HETPOVUEVO GE m.

O Bepukég ammAeteg katd puKkog pog Beppoyépupag opiovtat amd To yvouevo:
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z 4(2.14) | [WIK]

Enopévog yo kabe mepimtoon Oeppoyépupag Oa mpémel vo mpocdiopiotel eite
TEPOLATIKA €(Te VTOAOYIOTIKG O GUVTEAESTNG Ypapukng Oepuonepatdmrag V. INa
10 oKkomo avtd £yovv avomtuybel pia oepd epyodreiowv ta omoia ywpilovtar 6e dvo
HEYAAEG KOTNYOPlEG YEOUETPIK®OV HOVTEA®V: To. dwodldotata (2-D) wor ta
tprodtdotata (3-D). Zmpilopevor ota poviélo avtd £xovv dapopembel kot ot
eEMUEPOLS €Ovikol Kavoviopol kol To TPOTLTA. WAV® oTo. omoia otnpilovtal ot
ueAeTnTéC OtV €lvarl addvVaTog O TEPAROTIKOC 1| 0 en Situ mpocsdioplopds TV
Oepuikdv amoieldv Aoyw Beppoyepupdv. (Xmv EAAGOo to aviictoryo mpoOTLTO
neprypaopetar amd tov KLEN.A K kot t1g 0dnyieg TOTEE 20701-2) [25]

Ta diooibotata (2-D) povtéda Pacilovtor otn ypopptkny petadoon Beppotntog mov
TPOYUOTOTOLEITOL KATO UNKOG TNG OLOLOHOPPNG EMTEINS OlTOUNG TOV e€eTAlOUEVOL
dopkob 6TotyElov N TOL TUMLATOG TOV OOUIKOD GTOLXELOL.

Ta 1podibotota  poviéha (3-D) mopovcidlovv  peyaAdtepn TOALTAOKOTNTOL.
Boocilovtal 610 GUVOLOGUO YPOUUIKNG KOl GNUEWNKNG HETAd0oNG OeppuotnTos mov
TPOyHaTOTolEiTOl 010 HEGOL UaG TPIGOAGTATNG TOUNG TOV €EETALOUEVOL TUNHOTOG
0V KeAVYovs. H ocvykexpipévn toun cuvtiBetoan agevog and to otoryeion otabepnc
SITOUNG TOL TPOKVATOVV G EMUEPOVS TOUEG TNG OPYLIKNG TOUNG, KUOETEC TTPOG
TOVAGLOTOV Evay GEOVO, Kol APETEPOL OO TO KEVIPIKO GTOLYEID OV OALUOPPDOVETAL
TEMKO OC TO TUNUO TOVL OPYIKOD GTOLXEIOL OV TEPLCCEVEL OO TIC TPOTYOVUEVES
TopéG. ATtO TO TPMOTO GKEAOG TNG TOPATAVD TOUNG Bewpeitan Ot yiveTol 1 YPOULLKY|
petadoon Beppdtmrog kot amd to de0TEPO M onpelnkn. Ady®m TG TOALTAOKOTNTOG
TOV TpLodldotatov pHoviéAnv (3-D), avutd cuyva peretdvior g diedidotato (2-D)
LOVTEAQ, TO OTOl0L OTOTEAOVVTOL AtO S1ATOWES 60 dlacTAcE®VY Yo KABe Eva amd Ta
emineda g e€etaloOUevng Toung

Io g ypoppkég Oeppoyépupeg ypnoytonotovvial Kupiog ta diedidototo (2-D)
LOVTEAD €VA Yo TN UEAETN TOV ONUEWK®V Beppoyepupdv givar amapoitmtn n
avdntuén tpoddotatev  (3-D) poviéhwv, to omoic odnyovv og  OVGKOAN
TPOGOLOIMGT Kol OTOLTTIKOVS VITOAOYIGHOVC.

KaBag, 6pme, 1 cuvelspopd TV VTOAOYIGUAOV TV CNUEWKOV BEpLOYEQPLUPOV TN
GUVOAIKY] TIpocopoimon TV Bepuoyspupov evog Ktipiov Oewpeital apeAntéa, 6to
mAoiclo avtng ™G OmMA®UATIKNG epyaciag Oa peietnBodv puoVO Ol YpPOUUIKESG
Bepuroyépupeg pe Toug eENG Tpeig TpdTOLG:

1 Mg ypnon tov wpotdmov tov K.EN.A.K kot twv odnywwv TOTEE-20701_2
Y0 TNV TEPITTOOT GLUPATIKNG TOLYOTOU NG

1 Me ypnon TV OMOTEAEGUATOV VTOAOYIGTIKNG TPOGOUOIMONG e optOUNnTIKES
peBdOOLG Yyl TNV TEPIMTOON TOV YPUUMKOV KOl ONUEWKOV OepUiK®OV
YEQUPMOV GE TPOKATOCKEVACUEVY] E€AMPPE  TOoryomouo pe  evioyvon
Oepropovotikov cavidwv kevov (VIP).

1 Me gpappoyn KaTdAMA®V GUVIEAESTAOV OO TPOKVTTOVV OO TELPOUATIKES
LETPNOELS YO TNV TEPIMTMOON TNG TOLYOTMOUNG OO CTAVPMOTH] EMKOAANTH
Evheia (CLT).
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2.3 OEPMOMONQZH

H Beppikn mpootacio amotelel Ty facikn tpobmodbeon yia T oot Oepuikn
ovumeplpopd omotovdnmote Ktipiov. H Bepuopdvmon anoterel Bacikn apyn Oepuikng
TPOCTACIOG, HEWWVOVTOC TIC aVTOAAAYEG Oepuotntag petald tov KTpiov Kol TOv
nepBariiovioc.Me ) AMyn UETPOV Yo BEpUOUOVMOOT TOV KEADPOLG EVOG KTIPIOL
eEMOIDKETOL 1 peiwon tov puBuod ponc BepudTTag HECH OO TO TOUYMOTO TOV
yopilovv meployéc M ydpovg pe OeopeTikn Oepuokpacio. H Oeppopdvoon
ocuvviotatol and éva GUVOAo oTotyelv (LAKE, dladtkacies kot HéBOdOL KOTAGKELNC)
KOl GUVOEETOL APESH [LE TO KOGTOG KATOGKEVNG KOl AELTOVPYING TOV KTIpiov.

‘Eva mpocektikd povopévo KTipto He TNV amottoOUEVT] omd TOVG 1oYVOVTEG
KOVOVIGUOUG BepUOUOVMOT), KAADTITEL EV YEVEL TIC OVAYKEG EVOC OMOTH GYEOACUEVOD
and evepyslokn dmoyn ktipiov, apkel va mpooeybel n povomorn AoV TV doUIKOV
OTOWEIOV  OOPNTIKOTNTACTE Vo omo@edyoviol ot Oeppoyépupeg (opovoto M
TEPLOPICUEVIG LOVOTIKNG KavOTNTaG oTotyelol Tov KEADQOLG), ot omoleg pmopel va
onpovpyncovv «evaicOntay onueicc 6TV OWKOOOUT, OKOUO KOl GUUTLKVMGT
VOPOTUDV.

H Ogppopdvoon tov ktipiov cvvelcpépetl Betikd otn Oepuikn mpocstacio Tov
KTIPlov KOTA TOVG KOAOKOLPIVOLG MNVES, dwitepa €¢' dcov ouvdvdleTor pe tov
OToLTOOUEVO aEPIOUO, Wwaitepa 1O vuytepvo. Otav 0gv VITAPYEL EXAPKNG AEPIGUOC
TOV KTIpiov, 1 avénuévn LOVAOGT TOL KEADQOUVG, TEPAY TNG TPOPAETOUEVNC OO TOVG
KOVOVIGHOUS, emiPapivel T Oepuikn Aettovpyia Tov 10 KoAokaipt, kKabmg eumodilet
TNV «OTOPOPTIGN» TOV KTIPiov amd 1 cveompevpévn Oeppotnta. [26]

H egmioyn tov katdAiniov Oeppopovotikod viukol amotelel pio amd Tig
Baocikdtepeg mapopéTpoug katd TNy owdikacio g peléc. To Beppopovoticd
VAKE 0QeIAOVLV TNV HOVOTIKY] TOVG 1010TNTO KOTA KOPLo AOYo otnv vrdpén mopmv
(LKpdv KLWeAd®V exkyA®PIGUEVOL 0£pa) OTO €6MTEPKO TOVS. O axivntog 0épog
Tapovclalel TV KPOTEPN YVOOoTH T Oepukns ayoyiwdmras. H mapovsia
ONUOVTIKOD oplBpod KOYeAdmv aépo OT0 €0MTEPIKO €VOG VAIKOD EXEL GOV
OTOTEAECO, TNV ELGAVIOT] HKPOV QAVOUEVOL BApovg, To omoiogival Kot to de0TEPO
KOO YOPAKTIPIGTIKO TOV OEPLOLOVAOTIKMOV VAIKOV.

O1 BeppopoveTikég 110N Teg £VOG VAKOD emnpedlovtot amd TV Beppokpocio
Kot Vv vypacia. Ewdwd n vypacio arotedel onuovtikd TpoPAnpa apov exktonilovtog
TOV aépa Umopet va YEPIGEL TOL TOPOVG TOV AEPO TPOKOAMDVTOS TPOSMPLVA 1] LOVILLOL
TNV KOTOGTPOPN TNG HOVOTIKNG kavotntag tov vAwkoV. H avalnmmon adidfpoymdv
LOVOTIKOV DAMK®OV glvar TeXVOLOYKd OVGKOAT Kol OlKoVopkd acvueopn. I'owtd to
AOyo ovvnBwg avalntipe vAkd to omoia epgaviCovv pkpn téon amoppdeNnong
vepov (vypooskomkdTNTa) 1) EQAPUOLOVIE KATAGKEVOGTIKES TEXVIKES TPOGTAGIOG TMOV
LOVOTIKOV VMKOV amd Tnv vypacia (vypoudvoon) [27]

AAAeG VOLOPEPOVGEG OIOTNTES TOV LOVOTIKOV DVAMK®V givat:

1 H punyovikn toug avtoyn oe Omtikd goptia

1 H otabepdmta tov dyKov tovg

T H avBektikdmtd tovg otig évioveg Oepuoxpaciokés petaforég pe v
VOO UEI®OT 0Tl AmoPevYETAL 1 YPNoN  OePUOUOVOTIKOD VAKOD Yo
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Beppokpacieg mive amd 60°C 1 katw amd 0°C ywpic vo eEetaotel  e1d1ky
oLVUTEPLPOPE TOVG Yo KAOe mepintwon. Katd tnv ypnon tovOepuopovotikody
VAMKOV

1 H dudpkera {ong To0g 1 omoia Katd Tepintmon Wropet va givor ovaloyn oTig
TOV SOLUKDV VAIKOV

Ta povotcd vAkd yopilovtal oc:

T Avopyava 1 opyoavikd avaroyo e TNV TPOEAELGN Kol TV GVGTUGT TOVC.

1  dvowmg mpoérevon N texvntd, avdroya pe tov fabud enelepyaciog wov
voeiotavral mpiv datebodv otV KatavaAmon

T Avoytodv 1 KAEIGTOV KOYADV 1) TOPOV 0EPQL

T Meydrov 1 pikpov avopevov Bapovg , Onradn dtakpivovion oe Papid (my
erappd orkLpOIEN pe pavopevo e01K0 Bapog avapeca og 400 kot 800

kg/ m3) Kol og Ehapd (y varoBaupakag patvopevov gdtkol Bapovg 120
kg/m?)

XNuepo oty ayopd vmdpyer PEYOAN TOwIAl OEPUOUOVAOTIKOV VAIKOV OTMG:
Eénilacpévn  molvotepivn, Aloykopévn  moAvotepivn, YoaroBaupokag,
[ToAvovpedavn, Aepddec Tvari, ITlepiitogdn, IletpoPdauPoxag, Derrdc, PVC,
Kvoyehot6 oxvpddepa, Oepuopovotikd tovfra, [TAdkeg nepAitovdiov.

2.3.1 XvpPatikd Oeppopovotikd YAKA

MetpopapPaxag (Mineral Wool): O metpoPapfokog eivar éva vddec HOVOTIKO
VAKO, TO omoio ypnoiomoteital Kupimg otny Propnyavic oAAd cuVOVTATOL CLYVA Kot
omv Bepuopdévoon KTpiov Tov TPLToyevods Topén Kot TV katotkiov. Kopieg
YPNOES TOV €lvar 1 Myopovecn Kot 1 Beppopdvoon. Amoteleitor and tveg o&ediov
TUPLTIOV-OAOVUIVIOL €V Ol KVPIEG YNUIKES EVADCELS TOV GLVAVTOVTOL GTIS SIAPOPES
TopoAAAYEC TOL gival Ta 0Eeldia Tov mupttiov, Tov aAovpviov, Tov acPectiov, Tov
payvnoiov kot tov ownpov. O metpofappaxoc mopdystor pe TPOTO TAPOUOLO LE
Ao veddn poveTikd vAkd , dmwg Adyov xdpn o voroPdaupokag mov givor mo
OlOEOOUEVOG, OALG cav TP®MTN VAN ypnolponoteital facdrtne ko okmpia. Ta dvo
avtd vAukd Awvovv oe KAPavo otovg 1300°C pe 1500°C. Ta otoyovidia Tov
MOUEVOL DAMKOD TEPIGTPEPOVTAL ONOVPYADVTAG TVEC TOL DAKOD. XTIG TOPOYOUEVES
tveg mpoaotifevtor GUVIETIKA VAIKE Kot TO TPOoidV Umaivel G€ E101KOVG (POVPVOVG Y10l VO
AmOKTNGEICKANPOTNTA. [54]

Metalh tov TAEOVEKTNUATOV TOL OVOPEPOVLE OTL:

T O merpoPappokag eivar éva vAIKO mov aviéxel otnv vypacia. Atatnpel Tig
LLOVOTIKESG TOV 1010TNTES aKOUa Ko Oty Ppayet.

T 'Exet dpioteg  Oeppopovotikés  1010TNTEC KOl YPNOUOTOIEITE  OTNV
Oepuopdvoon TOV KTpiov oAAGL KOl OIKTO®V  GOANVOGE®V  VYNAGV
Oepuoxpaciwv. Emiong ypnowonoteitol kot v Oeppopdvmon unyavoroyukon
eEomMopov 6mov avamtvcocovtol VYNAES Bepprokpacieg Ommc AEPnTeg, doyeia
TOPAYOYNG K.OL.
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T

T

Exet v 1010mta va oTOATE TOV NY0 Kot XPNOLUOTOLEITOL KOTA KOPOV GTO

E0MTEPIKO TOV KTIPLOV Y10 1Y OLOVOOT).

Eivar axovotog péypt kar 1000°C. H povoon pe metpofapfora ToAAEG popég
Aertovpyel kot oav Topoepayn Kabvotepdvtag TV eEATAMON TG POTIAG,
dtvovtag €161 1pOVo 6TV TVPOGPESTIKN Vo EAEYEEL TNV TLPKOLYLAL.

Evd éva Bacikd petovéktnuo mov mopovstdlet Eival 1 emKIVOLVOTNTO TOV VAIKOV
KaBMG KOTE TNV PACT TNG KOTACKELNG LUKPEG 1veg TOV VAKOD aroKOAAOVVTOL Kol
umopel va TposkoAAnBohv 6to dépra Kot Vo E16EPHOVY GTOVE TVEDLOVEC EVD GE
TEPIMTOON EGTVONG T®V WOV ToL TeTpoPdpfako pmopel va dnpuovpyncovv
OVOTTVELGTIKA TPOPANHata — acBévela Tov Tvedova.

Ewcova 2-9 Tarniouo wetpofoufora [55]

Awykopévn molvotepivyy (EPS): H Awoykopévn molvotepivn | EPS (Expanded
Polystyrene) 1| airpop 1 6nwg eivar yvoot| oty EALGda «pehlOA», eival éva LAKO,
and to. mAEOV Olndedopéva dleBvdg, TOv YPNGUUOTOLEITOL GTNV KOTOGKEVAGTIKY|
Bropnyovia and to Bepéha og v opoon. Ipdkertan yio €va erappd dSVOKAUTTO
HOVOTIKO DAKO TAQGTIKOD a@pov, TO OMoio Topdyetol amd cLUmayelg KOKKOLG
nolvotepivng. Adym tov OtL amotedeiton kotd 98% amd aépa, Ta TEAELTALN YPOVIX
&xel kobiepwbel movevpomAikd 0 OpOC aIrpop Yo T SOYKOUEVT TOAVGTEPIVT]. [56]

Ta mpoidvta dSroykwpévng tolvotepivng EPS peta&d diiwv:

T

1

[Tpocpépovv Gpioteg BepUOLOVOTIKEG O10TNTES EVA TAVTOYPOVA EXOVV TOAVD
pkpo 0o Papog kabmg amoterovvian amd 98% eykiwpPiopévo aépa.

‘Exovv dopikn| otabepdmra ko oev amocvvtifevral. Teot avioyng oto EPS

v 30 mepimov ypdvia xpnong Kat® omd To £30(POog £JEENV MG GLVEXDG
vrepéParve to  eAdyoto amartovpevo opo tov 100 kPa. EPS movu
ypnooromdnke ota Oepéha yEQupag Kot €lxe LITOOTEL KOTATOVINGELS Yo
mepimov 40 ypoévia €deiée po mopapodpewon Aydtepn amo 1,3%. H
otafepdtra Tov EPS dev emnpedleton pe v mépodo Tov xpovov.
[Mopovcidlovv KkpEC TIWEG OTOV GUVIEAEGTN] OVTIOTOONG OTn  dudvon
VOPATUDV [, Kot €govv TNV 1W0TTo va "ovamvEéouy" amoTpEmOVTAG TO
(QOVOLEVO GYNUOTIGULOD GUUTVKVMOOTG VOPATUDV.

Yvvepydlovtal dploTo LE To TEPICCOTEPO OIKOOOUIKA DAKA (TOUEVTO, YOWOC,
avLOPITNG, OPYOVIKA Kol oVOPYOVOL KOVIALLOTCL).
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1 Mmopodv vo cGupBAAAOVY GTNV OKOVGTIKY] LOVOGT TOGO TV 0EPOPEPT®V OGO
KOl TOV KTUTOYEVAV NY®V.

1 Hopdyovtor yio KTiplakég ypnoelg og avtooPeviueva (self-extinguishing SE)

KkaBhg meptéyovv ot nalo Tovg EmPpadLVTH KAHONG.

[Ipocpépovv dprotn avaroyio TIUNG- ATOS00TG KOl CUULPEPOVY OTKOVOLLKL.

1 Eivou mApoc avakukAdGo Kot gUAtkd tpog 10 TeptPaAiov.

=

Ewcovo, 2-10 Epapuoyn mloxwv droykwuévng moivarepivns EPS(ue levko ypauo) oe
oameoo[57]

2.3.2 Ymeppovotikd YAk

[Ipoxertar yioo poveTikd VAKG VENG YEVIAG TOL OTTOloL PEPOVV TNV OVOUOGIO LTTEP-
povotikd vAkd-SIM (super insulation materials) kot ta omoia mapovsidlovv Beppukn
ay@yotTTo PiKpotepn amd avt) tov akivnrov aépa (0.025W/mK) ce kavovikég
ouvOnKeg Tieong kot Oeprokpaciog . [58]

Movortikés Xavideg Kevov (VIP-panels): Ot povotikég cavideg kevod 1 LOVOTIKA
panels (Vacuum Insulation Panels - VIP) avikovov oty katmyopio Tov
VIEPUOVOTIKOV VAIK®V (Super Insulation Materials - SIM). H Ogppxny tovg
ayoypotra eivarl 5-10 popéc pkpdtepn amd ot TOV GLUPATIKOV LOVOTIKOV (A =

0,004 - 0,008W/mK), emopévmc,n amdoocn Tovg 6€ LPIGTAEVO KTipla Bo pmopovce
va ovuykpBel pe avt| TOV KTplov pNdEVIKNG KOTOVAA®GONG. ¢ OmOTEAEGH, TO
OmOLTOOHEVO TTAYN TOV LAIKOL €ivor TOAD pikpdtepo amd T cLUPOTIKY] HOVOOoN,
EVOEIKTIKA 25mm povetikoy panel €yet mapopola amddoon pe 120mm eEniacpévng
nolvotepivng AToteAobVTaL amd Evav TOPDON TUPNVO TOL EIGAYETUL GE Lio TANPWOGS
voatooteyn Kol agpooteyn pepPpdvn. o tov mupnva ypnoilomotleitar aepoyEn,
aepdg moAvovpeBdvng Kot vOAOVAUATO, VO M HEUPPAVN E€ivol TPIOTPOUOTIKY|
£XOVTOGC 0EPOGTEYNG GTPMOT], GTPOGT PPAYLOD Kol 6TpOoN Tpostaciog [S9].

Meovexktuata tov VIPs givat to vynio kdotog mapaywyng (Yo to Adyo avto, £xovv
epappootel oe Ktipto oxeddV UNOEVIKNG KOTOVAAMONG EVEPYELNS), KAODS KOl TO
YEYOVOS OTL GTN SLAPKEWD TOL ¥POVOL UETAPAAAETOL O CLVIEAEGTNG A TOL TLPNVA
avéavovtag ™ Bepuikn| ayoyipdmra . AALo pelovéktnua tov VIPs givarl ot yavouvv
peydho HEPOG NG BepUIKNG TOLS AY®YWOTNTOGC,O0TaV VTOPANBoOV oe didtpnon,
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OLVENAOG dg PUTOPOHV Vo, KOTOUV Y0 VO TPOGOPUOGTOUV OTIG 1O10UTEPES SLOGTAGELS
TOV TolYOV .

Aepooreyég MepiAnpa

Nemeopévog Tupfvag
Tupitiou

Eiwxova 2-11 VIP oe toun [32]
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3 KATAXKEYEX AIIO XTAYPQTH EINIKOAAHTH EYAEIA (CROSS
LAMINATED TIMBER PANELS - CLT)

3.1 EYAINEX KATAXKEYEZ

To &OAo kot 1 LAV KoTaokewvy, pall pe v TETPA KoL ToV TNAO, ATETEAEGOV TOVG
Baotkog GUVTEAECTEG TNG AvOPAOTIVNG OOMKNG dPAGTNPLOTNTOG Y10 TOAAES YIMADES
xpévio. Qotdéco, 1 poydaion avadmTuEn TG TEYVOAOYIOG OOMIK®OV VAMK®V OV
akolohOnoe v peydAn avamtuén Tov KAGOOL TOV KOTOCKEVOV KOTO TS TPMOTES
dekoaetieg Tov 20° audva 0dNyNoe 6TadloKG GTNV VIOKTAGTAGT TOV TOPUSOCLUKMY
KOTOOKEVOOTIKOV VAIKOV (mAivBor, &EOA0 k.a) omd dGAlo ovOekTiKOTEPA Ko
OWKOVOUIKE  amodoTIKOTEPOL. G OTL  aQopd v mopaymyn-enegepyacio-
dvopn(okvpddepa, atcdil, aiovpivio k.a). Katd mv mepiodo avtr], ot EOAveC
KOTOOKELEG KTpiwv katokiag otnv Evpomn kot v B. Apepwn mepropiotnkav
OpaoTiKd pe eEpécels Kupiwg Ge EMUPYELNKES TOAELS KOl GE GEIGUOYEVELG TEPLOYES
LAOY® TOV OVTIGEICUIK®V 1O10THTOV TOV EAAPPITEPOV EOMVOV KATAGKELMV.

[Switepa oe 011 0popd T KTiplo KATOWKIOG GTO OGTIKG KEVIPA TOV OVOTTUYUEVOL
SVTIKOV KOGULOVL, O TEPLOPICUOS TOV EVAIVOV KOTOIKIOV NTOV OPUCTIKOS LE TO
TOLUEVTO Vo, Kuplapyel. XTIC HEPEG HOGC OUMG N TOYKOGULO TOPOY®YN] TOLUEVIOL,
gvBuvetan Yo 10 5% TV ekmopn@v drogewdiov tov AvOpaka £TNGIOS, TOGOGTO TO
omoio Eemepva oTO OV AVTIGTOLYEL OTIC aEPOUETAPOPES. Ot TPoPAEyeLS A0V Yia
SmAcOoUd OTIG TOPAYMYNG TOLUEVTOV HEGO OTIS OVO EMOUEVES OEKOETIES, KATL TOV
onpaiver ko peyorvtepn empPdpovon oto kiipo. H avalftnon véwv @uoikdv Kot
OLKOAOYIKMOV VAMKAOV 0QEILEL VL mOTEAECEL ETOUEVIOS TPAOTN TPOTEPOLATNTO YO TNV
YOPaEN oG OKOAOYIKE BUOCIUNG GTPATNYIKNG OTOV KOTOGKEVOGTIKO KAADO.

Kotd to televtaio ypovia, mapatepeitar o oAoévo av&avopevn taor avaPioong
tov  EOMVOV  KoTooKEL®V  Katowiog, TOCO  yApn oMV TEPPAALOVTIKT
gvocOntonoinon 600 Kot 610 AVENUEVO EVIOPEPOV YOP® Oamd TG TOPUSOCIOKES
pefdd0vg KaTaoKEVNG. Ol KOTACKEVACTIKEG TPOJLYPAPES YIVOVTOL O PIAMKES GTO
neptPdAlov Kot Tovg avBpdmovg Yo Tovg omoiovg mpoopilovtal. Etot, kabdg m
dveon, n emBopia yo KoAOTEPN TOLOTNTO LONG KOt 1) EMGTPOPT GE £VOL IO PUVGIKO
neptPdAlov amotehel avaykn v avOpdTOVG oL avalnTodV £vov oA Kol VLYIEWVO
Tpémo Long, 6A0 Kol TePLocdTEPOl AVOp®TOL KataAnyouv otnv ia Avon: “EOAvEG
katoikieg”. Ta ouwcodounuata amd EHA0 akoAovOOVV TOVE 1010VG KAVOVIGLOVG LLE TOVG
omoiovg ktifovion kot OAa to vrorlowma. [a v Evponn ot kovoviopol avtol
ovopalovrar Evpoxkmotkes. Ot Evpokddikeg, cvpmepiiappdvoovyv 1o EOA0 100TIHO pE
ToV XGAVPa Kol TO OTAIGUEVO GKLPOJEUN, MG VAIKO GYESIOGHOD QOPEMVY, Yo TNV
OVTULETMOTION CTOTIKMOV SVVALIK®V 1] Kot Ogppk®dv goptimv.
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3.1.1 Boaowécg [d10treg kot mAieovektnuata Tov ZvAvev Kataskevmv

Metalh Tov KOpLwV TAEOVEKTNUATOV TOV ELAIVOV KOTACKEVOV OlaKpivovpe Ta ENG:

AvOekTikotnTo: H meplektikdtnta tov EOA0L 68 vypacio givol 0 GNUOVTIKOTEPOC
TOPAYOVTOG OV EMNPEALEL TNV avOekTiKOTNTa TOV. Edv 1 MepiekTikdTTO. GE VYpacio
oV VA0V gtvan pikpotepn amd 20% dev vdpyet mepinton va avoartuyBodv HOKNTES
oto &OGAo. H mepiextikdtra tov EVAOL o€ vypacio vrepPaivel avTd TO TOGOCTO
povov dtav n GYeTIKN vypacio Tov aépa £xel mapapeivel avo tov 85% Yo o peydan
YPOVIKT TEPT00.

Avtoyn oto ypovo: To EOAo €xet peyddn dSdpkewn Cong, dev Ba Bempodpoctov
vrepPolikol av avagépape 0Tt 0 xpovog Cong pog ELAIVNG KaTolKiog Umopel va
EemeplioEL TOVG TPELG MMDVEG, EVA 0 EAAYLOTOG XpOvog Long kabopileton mepimov ota
100 ypdvia, oxeddv SmAdo1og ypovos amd avtdv Hiog GCLUPATIKNAG KATOWKING

Oworoyia: Extoc amd v evépyeta yio TV AELTOLPYio TOV KATOWKIOV Kot OMUOGimV
KkTpiov, otnv Evpdnn vroroyiletor TAEOV Kot 1) EVEPYELN TOL KATOVOAIGKETOL YioL TNV
Kataokev] Toug (amotdnopo dvBpaka). To EOA0 ¢ dopkd VAIKO amattel yio TV
eneEepyacia Tov v Aydtepn dvvaTh EVEPYELD GE GUYKPLOT Ue OAa To GAAC SOUIKA
VAIKA, EMOUEVOV £XEL TO YOUNAOTEPO amoTvmmpa avOpaka (CO7 ).

Avtiocelopkotnra: Kdabe EOAIv katackevn moapéyel HeYAAEC avioxEG LE OYETIKA
iKpd 1010 Pépog kol copmEPLPEPETAL EEUIPETIKA GE GEICHIKEG KATOTOVIGELS OTOV
elvar oyedaouévn ocwotd. To &EOAo amotelel t0 KuLplapyo Sopukd VAIKO TV
ONUOVTIKOTEPOV  OVTICEIGUKAOV SOUIKOV GLOTNUAT®OV Tov kOGpov Ot EvAveg
KOTOOKEVEG TOPOVCLALOUV TOAD KOAN GECUIKN GULUTEPLPOPE, TOPEYOLV UEYOAES
OVTOYEG LE OYXETIKA HKpO 1010 BApog e OMOTEAEGLO VO KOTOTOVOUVTOL OO UKPES
oelopukég duvauelc. H oetopukn dpdon oe éva EOAIVO Ktiplo amoppo@drtol amd Tig
OGLVOEGEIC TOV GKEAETOV, AOY® TNG TMANCTIKNG cuumeplpopds tov. H cvumepipopd
avT| OQEileTOl OTNV OAKIUOTNTA Kol oIV amoppdenon (avaAmon) eVEPYELNG.
Enopévog amapaimrn mpodmdbeon yio tnv KOAN GEICUIKN GLUmepLpopd givor o
0MOTOG GYENAGLOC KUPIMS TOV TEPLOYDOV GHVOESTG TV EOAIVOV HEADV.

Ogppopovoon: To EOA0 ev yével €xel pukpn BeppoyopntikdtTo MG VAIKO Kab®OG
dwaBétel onuavtikd Hikpod cvvtedeotn Beppopovoons, oe avtifeon pe ta copPatikd
VMKA, OM®G UTETOV Kol TETPA, TOL £YOLV UEYOAN OepuoywpntikdTNTO, TO OMOi0
onpaivet 6t To EOAvo omitt Oeppaivetar ToAD o Ypryopa.

"Evog mBavog avaoTaATikog Tapdyoviag oty emAoyn e EVAIVIG KOTAGKELNG elval
0 POPOG oYeTIKA [E TOV Kivouvo TG TupKaYldS. QQ6TOC0 GE OPKETEG TEPIMTMOGELS O
@OPoc avtdg eivar afdoipog kabdg ot EVAIVEG KATUOKEVEG £Y0VV LYNAO Ogikn
TVPOUGPAAELNG.

Avtoyn ot @oTd: To E0A0 OmmG Kol KABe GAAN KaTackeL KalyeTol, AAAG KalyeTon
EMPOVEINKA Kot apyd divoviag mn ovvatdotnta vo avikotaotodsl 1o eBapuévo
KOUUATL, KATL TOL 0ev UmOPEl va yivel o€ P10, COUPOTIKY] KOTAGKELT). Z€ EMIOTUN
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doKiun amedeiyn 01t LOMG o GAGYIOTPA TOV TPOPOSOTOVCAY UE PMTIA TO TEIPALLNL
éofnvav, &ofnvav ebdkoAo Kol ot EAOYEG NG EVAVNG OokoV. MeAéteg Ko
EPYOUOTNPLOKEC OOKIUEC OTI CLUTEPLPOPE TOL EVAOL OTN EOTIE amEdeEoV OTL M
TayHTNTO ATOVOPAKOONG TOV EMPOVEID®V TOL EOAOV glvol YvmoTh amd Tpv, atadepn,
pHe TOAD HIKPEC Slapopéc ota dtdpopa €idn  (Ty. mo apyn oto EOAN LYNANG
TLUKVOTNTOG N TNV EMKOAANTN ELAgia pe TNV mpovimdOeoT OTL £xovv ypnoipomom el
KATOAANAEG KOALEG KAT). [evikd amodektn TayhTnTo OmavVOPAKWOGONS TOV ETLPAVELDY
oV E0Aov (Yo dopukn Evieia) eivor 0,67 tov Y1AocToD avd Aemtd, evd 1 emidpacn
g Bepuodtrog avédvel v avtoy Tov EVAov, Ady® NG HEIMONS TG E0MTEPIKNG
vypaoiag. [28]

3.1.2 Kotaokevaotikég pébodot otig E0Aveg Kataokevég

Ot katookevaoTikég pébodol otV mepintmon TV EOAMVOV KOTOOKELD Elvol Kot
OVTEG TATPMG TVTOTONUEVES KO GYEOOV 101€G 6° GOV ToV KOGHo. Xwpilovtor 6e 600
peydiec katnyopieg: v uéBodo Tov oKeAETOD Kot TNV PEOOSO TOV SLAPPAYLATOV.

H pé0odog tov okereTov

H pébodog tov okeletod dev dopépel Kot mOAD amd tov TPOmMO pPE TOV OmMoio
Kataokevdlovpe KTpla amd pUretd. Y mhpyovv dokdapla otodot. X1 Béom TV totyiov
and unetd tomobetovvian woyvpd Eviva diktvopata. H pébodog avtr epappoletot
onavia. Kot ovtd yuwri mpookpovel omnv advvopio HoG Vo SLOUOPPDOGOVUE
aomotovg Kot eONvovg kopPovg. Aniadn onueia cvvdeong petafd SoKOV Kot
VTOGTLA®UATOV.

H pé00dog Tov KaTaKkopveoV S10QpaypdTmy

H pébodog tov Kotakdpuemv d@poyldtov ovtifeta Ppeitor Ty KoTtaokKeL TV
KATOOKELOV omd toryomotio. Awopopedvovtor ELAIVOL Toiyor ot omoiot QGEpouvv
KataKOpuea kot opriovria (avepog Kot celopdc) eoptia. Ot tpdmol pe Tovg omoiovg
dopovvtor ot EOAwvol toiyol €xovv pio TOALL Kot KOOOPIOTIKY] KEVIPIKY 10€0L.
Kotaokevdletor kapacmtd to onoio yepiletl pe éva vAkd. To vikd mApwong toid
Nrav T (EuAdmnKTn toromotia), evad ofuepa givor mAdkeg mpoidviwv EHAOL
(OSB n/xat plywood). BéBata vdpyet kon n pé€B0d0g KoTaskeLNS Toiy®mV te ELAIVOLG
EMeEEPYACUEVOLG UIKPOKOPUOVS Ot omoiot tomofeTobvtanr o €vag mhve GTo GAAOV.
(mopdyovtog to Agyopevo Koppoomta, 1 ELAGOTITA). XNV TEPIMTOON TOV
SEPAYUATOV Omd KOPAGOTO Ol S0KIOEG aAVOAAUPAVOLY T KATAKOPLOO (POPTiO Kot
Ol KOPPOUEVEG TAUKEG TO OplOVTIO. EVAD OTNV TMEPIMTTOON TOV UIKPOKOPUDV TO
KATOKOPLOO ovOAaUBavovTal amd Toug KOPHOLS POPTILOUEVOVS KABETA OTIG TVEG TOVG
eV 0 0plLovTIO Od TIG OLVAELS TPIPNG OV AvaTTOGGOVTAL LETAED TOVG.

3.2 TO CLT QX AOMIKO YAIKO

H avantoén véov teyvoroyiov emetepyaciog kot aglomoinong tov EHAOL Kot TV
VROAEWUATOV TNG VAOTOMiog amoteAovvy Pacikd mapdyovia otnv avaPioon g
&vAvng katackevnc. H avdntuén tov pebodwv Pedtioong ota dopkd cuotioTo
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Tov ypnotponoteital, pe Béorn o VA0, eoTialel Kupime oe cOyypoveg pebddovE, OTmg
T VPPWIKA GLUOTAUOTO KOTOOKELAOV OMOL  OVOQEEPOUOCTE GE  GLVOVACUO
SPopETIK®OV VAKOV (§0A0 pe p€Tadro, e avOpaKovna KTA).

‘Eva. amd avtd sivor kot ol Kataokevég amd otovpmth emkoAAnt) EvAeioa CLT
axpoviplo tov AyyAkov Aégewv Cross Laminated Timber. H xatookevn Ktnprakov
Kataokevav pe ypnon eVAkov CLT sivor gupéwg dtodedopévn oe TOAAEG TEPLOYES
T0V KOGpHoL Omwg M Evpdnn kor ot HILA. Avtd €xel g ovvémela v vmapén
TANO0VG KOVOVIGUMV KOl EPEVVITIKOV TPOYPOUUUAT®OV TOV 0POPOLY TO VAIKO avTo.
"Eva mopdostypo TEToumv KoOvovicUAOV Elval 0 EDPOKMOTKAS 5, 0 0moiog apopd EOAVES
KOTOOKEVES Kot TepAapPaver dtatdéelg mov apopodv v yprion CLT.

Ot kataokevég amd CLT Eexivnoav mepoapotikd otnv Evponn v dekaetio tov 90
OAAG OT|IEPOL TTPOKELTAL Y10l L0l TOXEMG OLOOIOOUEVT] KOTACKEVOOTIKN HEB0dO o€ GAO
10 KOGpo. Movo 10 2012 omnv Evpdnn devepyodvtav 100 avdroya npdtlekt evd to
2014 61e&nydn otov Kavadd to mpoto IMaykdopuo Zovédplo pe avaroyn Bepatoroyia
( World Conference on Timber Engineering (WCTE)). AvéAoyo aio16d0&ec ivor Kot
ot TPOPAEYELS YOO EMEKTOON GTOV AVATTLGOOUEVO KOGHO. Me Bdorm 1o vmbpyov
KTIPpLoKo amdbepa, o kKOplog Tomog Kotackeuns omo CLT apopd ta ktipla kaTotkiog
KOl GUYKEKPLUEVOL OVTE GLYKPOTNUAT®OV TOAVKATOIKIOV HECTG avOYmong (OTmg Kot
to Building Wood mov peAetdue). Avaloyn ntav kot 1 0éon mov datdnwoay
apYITEKTOVEG OE OYeTIKN otatiotikn €pevva ot HITA 6mov 10 51% tov
epo™BEVTOV andvince 6Tt avToL Tov TOTOL 1 aélomoion TV Katackevwmv CLT elvar
N TAEOV KatdAANAN. [29]

3.2.1 Xmitia Tomov ITaver(Cross-Laminated-Timber-Panels-CLT/ Timber-Shear-
Walls)

Kvopuo pébodog kataokeune pe ypnon CLT eivar avthy tov omitiov tomov mwdveA.
[Tpoxertan yia éva S0pIKO GUGTNLO GTO OTTO10 UEYAAN TOVELD OTTOTEAOVY TOV (PEPOVTQ
opyoviopd evog Ktipiov. Avti 1 KataokevaoTikn nEBodog o1abétel TOAAOVS 0Tad0VG
OTOV TOHEN TOV EVAVOV KOTAOKEL®OV Kupiwg otnv Avotpia, ™ [eppovia, kot Tic
rtolkég  meprpépeeg tov Notiov Tipdéiov kor Bévetov. To vynhd eminedo
TPOKOUTACGKEVUGUEVOV OTOLXEI®MV Kol 0 e£0PETIKA GVVTONOG YPOVOS KOTAGKELNS TV
ktplov eivor mopdyoviec mov PeAtiotomoovv avtv 1t dwdikacio. Ta péca
petagopds elvar o pévog mopdyoviag mov meplopiler 1o péyebog TV SOUIKOV
otoyelov. Ta whver sivor eriaypéva and peydio @OAL EOAOL OV, avAAOYQ LE TN
péBodo mapaywyns, etvor tomobetnuéva e OTPADGELS KOl GLYKOAANUEVO KaBeTal
peta&d tovg. To péyebog kot n avtoyn Tov kébe mavel (cvopmeptrapfovouéveoy Tmv
TOlY®V Kol T®V TAUK®OV), 1| GUVOPUOAOGYNOT TOV EMUEPOVS TAVEL, Ol AETTOUEPELES
TOV EVOCEMV, 1] TOTOBETN O Kot TO A0S TS LOVOONGS, KaBmG Kot Ta £idn EVA0L TOL
YPNOOTOtovvVTaL, £E£0PTOVTAL OO TOVG OAPOPOVS KOTAUGKEVLUOTES, TIS CTUTIKES
QTOLTNOELCS, KOt TEAOG TO emtBuuntd apyltektoviko anotéleoua [28].
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18 B
oaa

Eixova 3-1 Karaokeon kuipiov kazoikiog omo naved CLT [28]

3.2.2  Awpopewon tov mavek CLT

To CLT eivan éva vAIKd mov amoteAeitol ond oTpdoelg eninedmv eUAA®V EvAeiag e
mhyog otpwong amd 2 — 35 mm. Kdabe otpdon cvuykoAdtor pe v dumhoviy g He
TETOL0 TPOTO OVTMG MGTE M d1evBuvon TV vadv Tov EKAov va oynuatilel yovio 90°
pe m Oevbuvon OV VOV TG TPOoNYoOUEVNG oTp®doNg. Me ovtd ToV TPOTO
EMTLYYAVETOL LYNAN SvoKopyio Kot ovtoyn Kot katd Tig ovo devduvoelg oe
avtifeon pe v kowvn Euieia 6mov N avtoyn Kot 1 dvokopyia eivar peyoldtepn ot
devBvvon mTapdAinia pe Tig tves.

O1 pntiveg mOL YPNGLLOTOLOVVTAL Y10, TT) GLYKOAANGT TOV GTPMOGEMV gival KOVEG VoL
dwtnpnBoldv oképateg ot emEAvVEES Y OAOKANPO TO TPocdOKipno (ong g
KOTOOKELNG.

2V ayopd KotaoKeLALovTol TAVEA SLPOPDOV CTPDOGEMV, LE TO TAYOS KAOE GTPOGNG
va owkiAel, Eexwvavtag amd 1,7 cm €wg ta 8,0 cm. To cuvoAikd mhyog Tov Thvel
Kopoivetor amd 5 cm émg 34 cm av Kol UEPIKES ETAPEIEC TPOGPEPOLY KOTA
napayyeMa kot CLT pe mayoc mov @Baver ta 50 cm. To pnkog tov mavek pmopel va
etdoet kol Ta 20 m gvd 6cov agopd To TAATOG, Towkidel avd etatpeia, pe avtd va
xopaiveror omd 1,25 éog 3 m. To CLT katackevaletar cuvnbmg pe tpio £og entd
GTPMOUATO KOL OKOUN TEPIGGOTEPH GE OPIGUEVES TEPITTMGELS. [0 TNV KOTAGKELT] TOVL
K60 otpopatog ypnowonoteitar EuAsio KovoEdpwv Kol Kupimg eivor gddn M
epuBpeddtn, OPMC, KaTd TEPIMTOON Kot OVOAOYO LLE TIG OVAYKES KOTAGKEVNG UTOopEl
va xpnoponom el kot cuvOLAGIOS SLAPOPETIKNG EVAEING GTO 1010 TAVEA.

H xom tov cavidov kot 1 Sopdpemon ToV £YKAPCIOV EMPAVEIDV GE OUKTUAIKO
apud Euleiog (finger-jointing) ypnowonoteital yoo vo emitevyfodv ta embountd
unkn. H duvatomnta avt eivorl eQikty|, oAl 0ev cuvioTdtol Tapd LOVo Yo TV Katd
UKOG VMo (ETUNKLVGT) TV €L LEPOVS GUVIOMV.

H koMo etvar 10 8e0TEPO oNUOVTIKO VAKO, petd To EOA0 Omov mpémet va TANPOL TIG
101eC OmoUTAOES e €KEIVEC TOV YPNOLOTOLOVVTAL GOTNV EMKOAANTY ELAeio Ko
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nepapBavouy €101k molvovpeddvn, perapivn Kot QovoMkés pntives. Zuvnbwmg
ypnowonoleitor  moAvovpeddvn, ®ote  va  «okAnpoiveyy oe  Beppokpacio
nepPaALovTog.

3.2.3 Tpodmotr chvapuoyng tov taveh CLT

H dopuikn amddoon g Aettovpyiag Tov domédov MG Eva SAPPOyUa Kol EKEVNG T®V
TOYOUATOV  OTNV  OVTIoTOoY  TASLPIK®V  @optiov  efaptdtor  amd TV
OTOTEAEGUATIKOTNTO TMV GUGTNUATOV CTEPEMGEMG KOl AETTOUEPEIDY GVUVOEGNG TOV
YPTCLLOTOLOVVTOL YO T Ao HVOEST TOV EMUEPOLG TTAVEL PeTalD Tovg Kot otn Pdon
tov  KaBevog avefapmmro. ‘Evag ocuvovaopdg  HETOAAMKOV  OTNPIYHOTOV Kot
AapapvoPidec cvuviotavtol amd Toug Kataokevootég twv CLT kot ypnoiporolovvion
ouvnBmg Yy T oVVOES TV TTAVEL € TAvEL 1| o€ ddmeda. QoTdGO, VITAPYOLY Kol
GAAOL TOTTOL TV TOPAGOCIOKAOV KOl KOVOTOU®Y GLUVOETNPOV KOOMDE Kol GLGTHUATO
OTEPEMCEMG  TOV  UTOPOVV VO, YPNCLULOTOMOOVVM  OMOTEAECUOATIKA — OTIC
otabepomnoinon tov CLT.

Ymv Ewéva 3-2 ameikoviletor cuvomTiKd 1 TomoBETNon KATOIwV LAMK®OV o€ éva
KTiplo KoOMOC Kot 1 KATNYopPlomoinen Tovg, avaldyms TV SVVAUE®Y GTIG OTOIES
VITOKELVTOL.

Ewcovo 3-2Tpomor Xovoeonc [ovel CLT[30]

TomoBétnom ehacpudTmV KaTd TEPiTTOON
I'ovieg og epelkvopno
1. Totyov — Toiyov

2. Toiyov — Ogpelmong
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Ot mapoambve yovieg TPEMEL VO YPNOLOTOIOVVTIOL EKEL OTOL VIAPYEL OMUELNKN
dvvaun EQEAKVGLOD, TUTIKO GE OVTIGTOLYIO LLE TIC YWVIES Kol T OVOlYHOTa, TOGO GTO
£00.p0g 6GO KOl GE VYOC.

I'ovieg oe ddtunon
3. Toiyov — Admedo Opodpov / Totyov — Toiyov
4. Totyov — OgpelMmong

Ot yovieg oe ePeEAKVOUO TPETEL VO, YPTOLUOTOLOVVTAL E EKTETAUEVO TPOTO YL TN
petaopd Twv dvvhpemv ddtunong, toco yw T obvvoeon EOGAov-EOAOL 0G0 Kot
EVAOL-TOLUEVTOV.

Avdtpnto eAdopata (o€ ddTunon N o€ €peAKVGUO)
5. Totyov — OgpeMmonc (EpeAKLOUOG)

6. Totyov — Totyov (eperkvouodg)

7. Toiyov — Ogperioong (dtdtunon)

Ta petoAlkd dudtpnta EAACUOTO  EMTPETOVY TN UETOPOPE TOGO SVVAUEWDV
EPEAKLGLOD 660 Kal ddTunong Yo cuvoEcelg EOA0VL-EVAOL Kot ELAOV-TGIUEVTOL, O
GLVAPTNGOT UE TN YPNOULOTOLOVLEVT TUTOAOYIA.

Avtodatpntikég Bideg

8. Totyov — Totyov

9. Admedo Opodpov — Admedo OpdPov
10. Toiyov — Totyov (V6 Yovia)

11. Admedo Opoégov — Toiyov

3.2.4 TTieovextuota tov Katackevmv CLT

To CLT ypnoiponoteitor 1660 6€ T01X0VG OGO Kol GE OATESN/OPOPES, TPOGPEPOVTOG
TOAG TAEOVEKTNHATA, LE PACIKOTEPO OTL TO {010 OMOTEAEL TOV QEPOVTA OPYOVIGUO
evog Ktipiov, mapoieimovtag ovslasTikd TV Vmapén doK®OV Kot KOAOVOV Yo TNV
naporafr Tov eoptiov, dnwg copfaivel 611G cVUPATIKESG KOTAoKEVEG amd uretdv. H
dtotavpoduevn HEB0SOC GLYKOAANONG TTapExel BeATiOUEVT oTaBEPOTNTA GTO TPOTOV,
0€ OAEC TOV TIG OLOGTAGELS, EMTPEMOVTING £TCL TNV TPOKATOCKELT] UEYAA®V TAAKADV
damédov Kabmg Kot eviaiovg peYOAOLG Tolyovg Olymg TNV LIOCTNPIEN KOAOVOS M
dokav. Etvor edkolo 610 oyediacud, actntikd eEAKuoTIKO 0AAG Kol OIKOVOUIKO, GE
oxéon UHe TG 1010TNTEG TOV TOPEYEL, OPOD 1 GLVOPUOAOGYNON TOL O&V OmotTEl
eEedkevpéva epyareia. Emiong, n kaAn Oeppopdvoon, nyopudvmon kot arnddocn vrd
ovvOnkeg mupkayldg Kabmg Kot ta TpOcHETA OQEAN TOL TPOEPYOVTOL OO TH OUT TOL
Evlov, mov eivar ovumayés, 10 kabloTohv Eva eEopeTikd GUYYPOVO TEXVOAOYIKA
TPOTOV.
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H xatackeun ktipiov and CLT sivon epukt] kot dtopkdg av&avopevn oty Evpodnn
kol v B. Apepicr. Ot dokipég ovveyilovion ava tov kOGO VToPdAlovtog Tepdyto
CLT og d10popeg KOTATOVIOELS, OTMG O GEICUOG, 1] AVTIGTACT] OTN POTLA, K.T.A OTMG
emPaireTon yoo kaOe vEo VAIKO deiyvoviag ¢ Topa Oetikd amoteléopota GElo va
OVTIKOTOOTNOEL HEYOAEG METOAMKEC KOTOOKELEC OKOUN KOl KOTOOKEVEG OO
okvpodepa. [31]

3.3 OEPMIKH AIIOAOZH TOY CLT

3.3.1 Oepupopuouéc [ddtreg YAKO

O Bepuxéc 1010Teg tv maveh CLT oavtamokpivovtal otic cuvifelg Tipég mov
ocuvavtdpe oty Euieia and kovoedpa. Onmg kot to teptocotepa mpoidvia Evieiog,
10 CLT moapovotdlel apketd KoAES OEPLOUOVOTIKES 1O1OTNTES EVAD O GUVTEAECTIG
Beprukng Swmepatomrog A [W/MK] pe Bdon mepopatikés PETPNOES KLUAIVETAL
Yopo omd Tég g taéng tov 0,13 W/mK kot dpa cuykpicylog pe avtév tov
EAAPPOV TOUEVTOL KoL APKETE LUKPOTEPOG OO TOVG AVTIGTOLYOVS TOV UTETOV KOl TOV
atcalol. Zvupova pue tov Jowett [32], o cuvieheotng Oepukng avtictacng evog
ndved CLT petprinke oe tiun €61 @opég peyaddtepn amd mAdKo TGUEVTO LE TO 1010
mdyoc.

AALOG évag apayoviag mov emppedlel v Oeplukn amddoom evog vAkov eival m
Oepukn tov pdlo. To CLT w¢ ovpmayég viko, ivol avopevopevo vo mopovctalet
VYNAEG TWES BEpLOY®OPNTIKOTNTOC. LVYKEKPIUEVO TOPATNPOVVTOL TIUEG TNG TAENS
tov 1300 J/kg°C évoavtt tov 880 J/kg°C mov eivon pio cuvnOopévn Ty to
toévro. H avapevopevn mokvomra yo éva mavel CLT amd éloto opme kopaiveton
petald 480 wxor 500 kg/m® YeYovog 10 omoio 10 KafoTd VLAMKO UETPLOg
amod0TIKOTNTAG WG TTPog TN Oepuikn tov pala. O cLVIVAGUOC OA®V TV TAPATAVED
TAPOYOVTOV 0ALA Kol TOL TPOTOV KOAANONG TV TOALATA®V oTpdcewv CLT og éva
nhvek, TPocodidel cvvnB®G OTIG AVAAOYEC KOTAOKELES HEYAAO YpOVO Beppukng
votépnone. H 1010tta avt) eivan daitepa xproiun o€ TEPIMTMOOT KATAGKELMV GE
KMUOTIKEG TEPLOYES OV TTaPOVSIALoLV LYNMAES Beppokpacieg to kKalokaipt OT®G N
EAAGOa kaBmg éxerl amoderyBel kot melpapatikd 6Tt o ¥pdvog Beprikng votépnong
umopet va gtaoet amo 10 uéypt kan 14 dpec. [33]

IMa v poviehomoinon evog KTiplakod keAveovg dounpévou pe taved CLT, dnmg yuo
TOPAOELYHO. TO KTIPlO KOTOWKI®OV 7oL HeAETApE, €lval oamapoitnTog O CAPNg
TPOGOIOPIGHOG TOV BEPULOPLGIKMOV OIOTHTNTOV TOV DAMK®OV TNG KATUoKELNG. MeTa&y
avt®v  ovoumepiiapPdvovior 1 ewdwkn  Oepukny  ayoywomra  (W/mK), 1
Oeppoyopnticotnta (JkgeK), n mokvomtay (kg/m®) kon o edikdc cuvtereoTic
dwmepatdTNTOS VOpATUOV (W, -). T va yiver kdtt tétolo amapaitntn sivor 1
nePpopaTiky  dwdwkacio. XtV  mopovod epyacio  aflomoteitor M dwwBEéoyun
Biproypagio dote vo mopovclactel o 660 T dVVATOV PEOAMGTIKOTEPN EKTIUNON
TOV TOPATAVED GUVTEAECTOV.
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H G. Alsayegh [34] vroloyioe T1g vdpobepuikés 1610tnTEg TEcohpmy edmv CLT Kot
Bpnke 011 M TLKVOTNTA TOVL KVUaivovtay peta&d Tov Tinov 340-440 kg/m3 EVO M
Bepuikn tovg ayoyyotnte peta&d 0.104-0.117W/mK. Ot Wang & Ge [35] oe
avaroyn perétn toryomordg amd CLT éxavav extiunon g mukvotrog ota 536
kg/m® , g Beppikic ayoyuotntoc ota 0.12W/MK, 1876 yio Tov cuvIeheot p Kot
2500 J/kgK yio v Ogppoympntikodtnta. Me Bdon ekteTouévn TEPOUATIKT LEAETN OE
ndved CLT tov pe 3-5 otpdoelg damotabnkay ol mopokdto TS  Oeprikng
ayoypomra: 0.1-0.25W/mK, mokvotnto: 340-540 kg/m®, Beppoywpnrucdtnta g
1aEng Twv 1300 J/kgK, kon e181kd¢ cuvtedeotng damepatdtrag atumy 130-1876.

3.3.2 Emnidopaon Oeppoyepupodv

To @awvopevo tov Beppoyeupdv apopd TV TomKn pon Oeppdmroc oo HEGOL
dlakom®V otV Bepropudveoon. Xe d1efvég emimedo VIAPYOVYV OPKETOL KAVOVICUOT 0AAA
KOl TEPAUOTIKG LOVTEAL OV TPOCPEPOLY NUEUTEIPIKES 1| GAAEG OYECELS YOl TOV
VIOAOYIoUO TeV Beprikdv anwiewdv Adyov Ogpuoyepupdv. o ta Ktipto otnv
EAAGSa To TAaicto avtd opileton péom tov KLEN.A K.

Ye 0Tl agopd TG Koataokevés omd CLT , n Oepupomepatdmra g EOTEPIKNG
Toryomotiag emmpedletol oxeddov eddylota amd TV emidpacn TV BeppoyEPLPOV
Kuplog e&attiog Tov cuveyovg TPoPid twv maved. ITap oo avta dev vEhPYEL TAVEL
«ITEP®V JoTACEOV» Kol €161 opeihovpe va e€etdoovpe Tic Beppoyépupeg mov
TaPOLGLALOVTOL GTOVG GLUVOEGLOVS KOl GTIC OKUES TOV KEADPOLC.

O debvig opyaviopdg tumomoincemv €xel €kdOcel pio GePd TPOTOHMWV UE TIC
enovopieg 1SO 10211 [36.] ko ISO 14683 [37]yia TovV 0vaALTIKO VTOAOYIGUO TMV
Oepukdv anoieidv Aoyw Beppoyepupadv. To ISO 10211 mpoPfiénel otig drotdelg
TOL TOV OVOAVLTIKO VTOAOYISUO ToL cvvieheot| W, o omolog emtvyydvetan pe v
dlodldoTUT TTPOGOUOimon TG pong Oepudmrag oe €0KO AOYIGHIKO HECH
YOPOKINPIOTIKOV Olatopu®v. Me avtév tov 1Tpomo, divetoaw 1 dvvatdtnto vo
VTOAOYLIOTEL O GLUVTEAEGTNG YPapIKNG Bepromepatotntag W yio omoladnmote dlaToun
Kot otpdon vikov. To ISO 14683 meprypdest pio amAomomuévn dadkacio
VTOAOYIGHOV HECH TIVAK®OV, GTOVS OTTOI0VG VTLAPYEL Lo AoTa amd YOPOKTPLOTIKES
OLOTOUEG LE TOVG OVTIOTOLYOLG GLVTEAECTEG Ypappikng Oepponepatdtrog V. Lxkomog
elvar o1 ovvtedeotéc ¥ va mpoceyyilovv To dVOUEVESTEPO GEVAPLO TOL GLVOAVTATOL
OTIG KOTOUOKEVEG

Ot Chang et al. [38] peiétnoav mepapotikd pio ogipd omd dokipe CLT ya tov
KaBoplopd TV BEPLOPLGIKAOV TOLS WLOTATOV KOl YPNCLLOTOOVTIOS TO TPOYPOLLLLLN
Blocon HEAT 2(to omoio Pociletor oto ISO 10211) de&nyayav S1080y1kode
TOPOUETPIKOVS VTOAOYICHOVG Y10 TNV UEAETN TNG EMOPOONG TOV BEPKADY YEQUPOV
oe drapopeTikég kataokevég CLT (pe N yopig povoon kot pe StapopeTIKEG HEBOSOVS
ovvdeong). Ta amoteléopato g peAétmg avtig Ponbovv oy €l0ay®Y ] GTOVG
VTOAOYIOUOVG UI0G PEAAIGTIKNG EKTIUNONG Yo TNV EMOPAON TV BEPUKADV YEQPLPDOV
oTNV VIO PHEAETT) KOTACKEDLT).
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4 MEGOOAOAOITA ENEPI'EIAKHX AEIOAOT'HXHX KTIPIOY

4.1 ENEPI'EIAKH ITPOXOMOIQXH KTIPIQN

Evepysioxn mpocopoimon krtipiowv (building energy simulation) ovopdletat m
xpnon unebddwv Kor poviéhwv mpooopoimong pe v Pondeto  KotdAANA®V
Aoyopikov H/Y yuo v avdivon g evepyelakng omddoong evog ktipiov. [Ipodxettan
v pio  OAOKANP®UEVN  VLTOAOYIOTIKY] Olodlkacion 1 omole  TPOCEEPEL o
TPOGEYYIGTIKN EKOVO TNG EVEPYELNKNG GLUTEPUPOPAS EVOG KTIPIOL GE TPOYHOTIKES
ouvOnkec. T't avtd ko amotedel Poacikd epyaAeio otnv GOLAEL TOL UNYOVIKOD
(LMY OVOLOYOL, TOALTIKOD, OPYITEKTOVA) Y10 TN ANYN ATOPACGEDV KATH TNV KOTAGKELN
N Y ToYOV emeUPAoEL o Eva VTTAPYOV KTip1o.

Ot Booikég TANPOPOPIiEG TOV OTALTOVVTIOL YO TNV EKKIVNOT TOV AOYIGHIK®OV
AUTAOV OEV JPEPOLY OO EKEIVEC TTOV OMOLTOLVTAL VIO TOV OTAO VTOAOYICUO TOV
EVEPYELOKADV OTOAEI®V M TNG O0GTAGIOAOYNONG €VOC EVEPYEIOKOD GULGTHLOTOC.
XopaKTNPIoTIKA OVOPEPOVLLE:

1 Toa khapatoroykd dedopéva g meployns Tov ktipiov (weather file data) ota
omoia mepthapPdvovtal n nAtakn aktivofoiia, n Oepuokpacio, n vypacia, M
taxbdtTo Kol KotebBvuvon Tov  OvEHOVL, TN ATHOCQOLPIKY TIECT, Ol
Katakpnuvioelg K.o. [davikd 6o mpéner vo avapépoviar otnv mepiodo evog
xPOVOL KOl Ot TEG TOLG Vo £(0VV KATA TO dvvatov eAdyioto Prpa (..
wpoio)

T Toa xopoakmplotikd Tov KTIpLakod KeAVPOLS (YemueTpia, TPOcavATOMGUAG,
KOTOOKELT) HE TOV TOPAAANAO Oloywpiopd Tov Ktipiov o€ Oepuikég {dveg
(thermal zones) «ot Tov OPWOHO YXPOVIKOD TPOYPAUUOTOS AELTOVPYIOG
(Schedules) yia:

U Ta esocotepikd Bepuikd k€poM omd TIC EYKATECTNUEVES MAEKTPIKEG
GLGKEVEC, TOV TEYXVNTO POTIGUY, TOVS 0vVOPDOTOVG

U Tnv avavémon tov aépo TOL ECMTEPIKOD YMPOL HE QLVOIKO OEPIGUO
(ventilation) oALAd xor TV OleicdVoN  ATUOCEOIPIKOD 0EPO. GTO
eowtepko (infiltration)

1 Ta ovotiuata Bépuavong, egaepiopod ko kipatiopod (HVAC Systems-
Heating Ventilation and Air-condition Systems) kot Tig emBountég cuvonkeg
070 £0MTEPIKO TOL KalBopilovv v Asttovpyia TOLG.

T Tnv toyxovoa dapéEn GAADV EVEPYEIOK®Y GUCTNUATOV (Y EVEPYELOKA NALOKE
c0oTNO)

1 T owpopeg mapapétpovg mov kabopilovv v Aettovpyion KOl TOVG
VTOAOYIGLLOVG TOL AOYIGUIKOV, TNV TOPOVGINOT] TOV OTOTEAECUATOV KOt TNV
EMKOVOVIO [LE TOV YPNOTN
O unyaviopuds mpocopoiwong mepAapuPdvel TV avOAVOT  TEGCAPMV

aAAnLoemmpealopevav PociK®V HOVIEA®V: TO HOVTEAD TOV KTIPLOKOD KEAD(QOUVG, TO
HOVTELO TOL GUOTHUOTOG KALOTIOUOD, TO HOVTEAD £YKATACTACEWV KALATICHOD TOV
TPOKVATEL KO TO LOVTEAO GUTOUATOV EAEYYOVL.
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oxedlacpuou KAIJQTIOHOU
e RESEETR Ty HOVTEAO Evepyziok
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- - —* EAEYyOU " amredoon
HOVTEAD

EYKATAOTAOEWY
xApanoyou

Ewcova 4-1 O1 fooikotepes oovioToEeS THG EVEPYELOKNG TPOCOUOLWTNS KTIPIWV

H Pacwn dwdikacio gvepyelakne mpocopoimons KTipiov aeopd mévie Poactkd
Bruota Yo OAa To StoBECIUO TOKETA AOYIGUIKOV (EUTOPLKE KOl UT)):
1 Enilvon Aoyiopikov epyaieiov
[Teprypagn HOVTEA®V Kot ELEYYXOC TOPASOYDV
[Ipogtopacio kot lGoywyn 0E00UEVOV TPOGOUOIMGNG
Extéleomn mpocopoimwong o€ Aoyiopuko
Avdivon kot aloAdyNon OTOTEAEGULATOV

= =4 4 =

4.2 OEPMIKH ANEXH

O oloxkAnpopévog oxedoopuds evog  ktplov  €ykeltar  TOGO  GTNV
EAOYLOTOTOINGT NG KOTAVOAICKOUEVNG EVEPYELDNG OCO KOU OTNV  TPOcTAdeilo
BeAtiotomoinong TtV TEPPAALOVIIKOV TOPAPETP®OV GTO  €0MTEPWKO Tov. Ot
TOPAUETPOL OVTEG 0ptoBeTohv Kot TNV Beppukn Gveon GTo £6MTEPIKO TOV KTIPiov.
YHpeove pe v Apepwavikn Emompoviky Etopia @éppavong, YoEng o
Khpatiopov (ASHRAE), g Oepuukn dveon opiletor ekeivn « KOTAOTOOT TOL
HLoAoD Kotd TNV omoia ekepdaletal tkovomoinon wg mpog Tig Oepuikég ocvuvOnKeg Tov
TePIPAALOVTO; TOV KO 1 omoio. ekTiudTal pe vmokeevikd tpomo» (ASHRAE
Standard 55). O opiopdg avTOG APNVEL AVOLYTH TNV EPUNVEIQ GYETIKA LLE TOV OPIGUO
NG «KOTAGTACTG TOV HLOAOV» KO TNG «IKAVOTOiNGoNe», aALd opBd divel Epupocn oto
yeyovog OtL 1 kpion yo TV dveon glval pio yvootikn dtadikacio n oroio eEaptdrtol
and apKeETONG TAPAYOVTES (PLOIKODE, PLGLOAOYIKOVS, WYUYOAOYIKOLG K.0). [41]

[Tépa amd TOVg TOPAEYOVTEC TOV GLVOLOVTOL LE TNV KOWMOVIKY] KOl YUXOAOYIKN
KOTAOTOGT TOV OTOHOL, TPOKELUEVOL Vo, a&loloynBel emotnpovikd 1 Oepuikn dveon
KOl EMOUEVAOS VO OTOKTIGEL KOl OVTIIKELLEVIKO YOPOKTNPO, OPIGTNKAV Ol PUOLKES
TOPALETPOL O1 OTTOLEG KO TNV EMNPEALOVV:

1 ®vowkég mapaperpor: Oepuokpacio tov aépa [°C]l, péon Oepuokpacio
aktivoPorog twv eomtepikdv emeaveidv [°C], n vypoacio Kol 1 GYETIKN
vypacio tov aépa [Pa], n taydmta ToL Ec®TEPLKOD aépa [M/S], 1 x@poTa&iKn
KOTOVOUN TOV TOPATvVe LeEYEODV.

1 Buwloyikéc mapapetpor: To PloAoyikd @UAO TOV ¥PNOTOV TOL YOPOV, M
NAKio TOV ¥PNOTOV TOL YMPOL, 01 GLVIBELEG TOV XPNOTAOV TOL YMPOL (TY AV

50



elvol KomvioTég), 0 HETABOMOUOG TOVG, M KATAOTOOY TNG LYELOG TOLG To
E101KAL

1 Efotepikég mapaperpor: To €id0g TV dpacTnplothTeV TOV YPNOTOV TOL
ydpov [met] (1met=58.15W/m?), o TOMOC TOL POLYIGHOD TV XPNGTAOV TOL
ydpov [clo] (1clo=0.155m? °C/W)

Oleg o1 mopamdve TopAUETPOl, Kol KUPImG ol QUOIKES, emmpedlovv Tn pon
evépyelog vmd ™ popen Oepudmrog amd tov dvOpwmo mpoc 1o mepPairov. O
GvBpomog S100éTEL PUNYaVIoHOVS 01 0TTOT0l MG GTOYO £YOVV Va. dlaTNPOLY T Bepuikn
KOTAOTOON TOL GMUOTOG oTofepr] Kol va TV TPocapuolovv GTIG GLUVONKES TOV
nepipdAlovtog. E&icoppomtmvrog ta Oeppukd k€pdn kol Tig amdAsleg OepuodtnTog
(avéopeimon tov kadoewv, epidpwon), To copo pog kabopilel v avapepbeica pon
OeproTag evd O100€TEL £val OMOTEAEGATIKO GOGTNHO. puBong TG Beppokpaciag,
n omoia dratnpeiton mepimov otovg 37 °C. Otav n Beprokpacio Tov CAOHNTOC apyicel
va  avédvetar, €lte AOy®  KMPATOAOYIKOV ouvOnkov eite  Adym  évtovng
dpaoTNPLOTNTOG, KATAAANAOL punyaviopol evepyomolodvTal yio v ehdttoon tg. [41]

2opeova pe ) euctoroyia 0g, n Beppokpacio Tov dEppatog eivarl 0 KATdAANAOG
delktng ywo ) Bepukn aicOnom tov meppdrrovioc. H Bepukr| dveon opmg sivor po
OAOKANPOTIKY LOVADQ Kot OTEWKOVILEL T GLVOAIKT| BEPUIKT KATAGTOGT) TOV GOUOTOC.
ZoUTANPOUATIKA, £xel TPOTAOEL 1 E1GOY@YN Kol BAA®V QUCIKOV TOPAUETPOV YO TV
a&lohdynon g Beprkng aveong Ommg 1 péomn Beppokpacio dEpuaTog, o pLOUOS
eQidpwong,kat 1 ENPOTNTA TOL SEPUATOG.

H Oeppukn 1coppomio tov cdUATOC €ivor pio OLVOIKY KATAGTOOT HETOED NG
Topayopuevng Beppromntag,mg amotéAEcHo TOV avOpOTIVOL UETAROAMGHOV, KOl TNG
OepuotTog mov petadideton pe PETOPOPA, aywyn, aktvoforio kot e£dTuon and M
mpo¢ 10 mepPdArov. [a tov vmoroyiopd g Oepuikng dveong mov pmopel vo
emtevyfel o €vav YOpPo UETPOVIOG 1 YVOPILovTaG TIG TOPOUTAVED  (QUOIKES
napopétpoug  €xovv  mpotabel apketd epydAeio  LVTOAOYIOHOD pE  €VPVTEPQ
dwadedouévo avtod tov P.O. Fanger (1970).

Me Bbéom ovtd 10 OBgpuikd 100lbylo avapeco G610 avOpOTIVO GO Kol TO
nepPdArov puBuileton amd ™ Xyéon:

Q w ® 06 O0i Qi0OI Qo 1
Omnov:

T M: puBudg HETATPOTNG TNG YMNLUKNG EVEPYELNG GE BEPULATNTA KoL UNYOVIKO
£pyo, HEcm aepOPlov Kot avaepOPLmv SlEPYUCIOV LECH GTO COLLN [W/m? ].

T W: 10 opéhpo unyovikod €pyo [W/m?].

1 H: ot andAieleg evépyertog vd v popen Beppotrag omd v EMPAEVELD TOV
OMUOTOG HECH OY®YNS, CLVAYMYNG Kol akTIvofoAiiog [W/m? ].

1  Ec: 10 1066 g Beppomog mov amdystor Adyw eEATUIONG GE KATAOTOON
Oepuikng 1ooppomiog [W/m? ].

1 Cres: ’2170 1660 ™G BepudTTOG TOL OTAYETAL [LE QLYY KATO TNV CLVOTVON
[W/m~].
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1 Eres: 10 1006 TG BepproTnTog mov andyetot Aoym e£ATIIONG KOTA TNV OVOTVO)|
[W/m?].

H wavonoinon g e€lomwong Beppukng dveong stvon pia cuvOnknm yuo v emitevén
Oeprkng evetlag. Qotdc0, 1 e&lowon mapéyel LOVo TANPOPOPIEG Yo TO MG Ot
TOPAUETPOL TPEMEL VO GLVIVAGTOVV MOGTE va dnpovpynbodv cvvOnkeg Beppkng
gveklag 010 ecmrAMpa. g ek ToVTOV, OEV £ivorl KATAAANAN dueca yo Tnv e€akpifmon
g aionong evog tuyaiov Beppikod TEPIPAAAOVTOC OO TOVG YPNOTES TOV KTIPI®V
OOV 01 TAPAUETPOL eV IKOVOTOLOVV TNV e&lcmon Beppukng dveong.

Mo tov mapandve Adyo, o P.O. Fanger akolohOnoe pio mepapatiky dtodikaocio
He oTOYO TN OMUovpyio €vOG amAod OEIKT Yo TOV YOPUKTNPIOUO TOV OepUIKOY
oLVONKOV VOGS YOPOV. ZVYKEKPIUEVQ, OVETTLEE TO OElKTN TG HEGNC TPOPAETOUEVIG
Tiung yneogopiogc PMV (Predicted Mean Vote), kot 10 dgiktn ducapEcKeLRg TV
aviporov 1 adlidg deiktn PPD (Predicted Percent of Dissatisfied people). Ot dvo
avtot deikteg, g ovvéyxeln g Bewpiag Tov P.O. Fanger, kdvovv gbkoAn v e&aywyn
CLUTEPUCUATOV Yo TNV aicOnom Tov Bepuikod mepifdiiovtog mov emkpatel o€ Evav
x®po. Ot dvo avtol Ogikteg elvar ovvBeteg pabnupatikés oyéoelg mov Aapfdavouvv
VIOYT €va TAN00G TOPAUETPOV.

loKpucia aepa
1 Beppokpasio aktivoPo
1) oyeTIKn Vypucia

100,00

+1 Alyn Géom,
10,00

PPD(%)

0 Avean

-1 Alyn 8pood

AekmgPMYV

Ewcovo 4-2 H Oewpio tov Fanger oynuozixd, [42]

[T avoivtkd:
Agiktng [poPfrenopevnc Méong Yieov: PMV (Predicted Mean Vote)

O deikmg PMV Poaoiletor g oTaTIOTIK) 0VAAVOT TG GUUTEPLPOPAS EVOG LEYEAOV
delypatog avOpdTOV Kol TV dV0 POUAMV Kot dpOp®mV NAKIOV. ATotehel ) péon
T Beprikng Gveong, OMMOC ovTN EKTIUATOL Ad TOVS YPNOTEG €VOG KTIPiov, Of
ovykekpipéves ouvinkec. O delktng avTOG, TOL HE o HaBNUATIK] GYEoT GUVOEEL
TOPOUETPOVG TOV TTEPPAAAOVTOC YMDPOL Kot Ta EMIMESD EVOLONG Kol dpacTNPLOTNTOG
TOL aTOHOL, omoteAeital amd pio epTafadia kKiipoka, oty onoio To 0 avtiotoryel
OTIG oLVONKeES BEPIKNG GVECTG OV 1) GUVIPINTIKY TAELOYN QIO TOV OTOU®V €VOG

52



x®Opov, mepimov 10 95%, elvar Kavomomuévn pe 1o Bepukd mepiBdAlov. Xtov
[Tivaxog 4-1

Iivaxog 4-1 Aeiktns Oepuaxng Aveons PMV koaro EN-1SO 7730

Agiktng PMV AioOnon Ogppikov Meprfpdariovrog
-3 IToAv Kpbo , ,
- Kpto AiocOnon Yoyoug
-1 Elagpd Kpvo
0 Aveon Aveon
1 EAlagpid Zéot
2 Z£01m , ,
3 Korbowvoc Aiobnon Kavowva

Yvoyétion tov ociktn PMV kot tov mapopétpov mov tov emmpedlovy €dei&av 0Tt
VIAPYEL GYEON ovoloyiag HETOED TOL Ogiktn Kol TV peTafolmv Beppokpaciog Kot
oYXETIKNG vypaociag tov mepiariiovtos. Otav cvvdvalovtal youniés Oeppokpocieg
KOl HEYOAN TayDTNTO TOL OVEHOL O OEIKTNG &lval UEIOUEVOC, EVA, O YOUNAESG
Oepuoxpacieg n Oeppukn dveon €xel g amotéreocpo avénomn Tov povyiopov. TErog,
otav €yovpe LVYNAO puOud peTOPOMOHOD Kot €VIOVI) OpacTNPLOTNTO O O&lKTNG
AapPaver vymAég Téc Ko M Oeppukn Aveom EMITLYYXAVETOL HE EANTTMON 1TNG
Oepuroxpaciog Tov xdpov.

O ociktmg PMV e AapPdaver vmdyn tov kdmoteg wwaitepeg cvvOnkeg, (vymin
Bepuokpacio £dapovg, amdToun Kot peydAn avénon N peimon g Beppoxpaciag),
Tov pmopel vo EMPEPOVY dVGPOPI. GTO YPNOTN TOL KTPIOL KOl AVTO amoTeEAE]
peovéktnua tov. [60]

Agiktng PPD- Predicted Percent of Dissatisfied People (Agiktng dvoapéokerog
TOV ovOpOTOV)

O odeiktng PPD givon o delktng yio v €k@paom tng OLGUPECKELNS TV YPNOTAV, GE
oYé0N UE TO GUVOAO TMV YPNOTAOV TOVL KTPIOV, OV TPOKOAEITOL OTOV GTO YMDPO
Aapavoov yopo EAQVIKEG Kol Un avOUEVOUEVEC OAAUYEC OTIC TEPPUALOVTIKEG
OLVONKEG KOl OTIC TPOCMOMIKEG TAPAUETPOVG Yo Bepuxn Gveon. Xe oyéon UE TIG
TAPAUETPOVG TNG Oeppokpaciog kot Tig vypaciag £xel kotadeyBel 6TL T0 TOGOGTO
OVOOPECKELNG OVEAVETOL GYEOOV YPOUULKA LE TNV TAVTOHYPOVT] AOENCN TOV TILDV TOV
TOPAUETPOV LTAOV. Avoapopikd pe tov vmoloywopd tov deiktn PPD a&iler va
onuewdel 61t 0 VIOAOYIGUOG TOL YIVETOL GLUVOPTNCEL TNG OVTICTOWYMS TUUNG TOL
deiktn PMV, péow tov Awypaupatog PMV-PPD g Ewova 4-2 H Bewpia tov
Fanger oynmuatikd [42])). Ta 0plo tov deikT®OV ovTt®V, éca oto onoia Bewpeiton OTL
EMKPATOLY cLVONKeG Oepkng dveong, mopovctdlovtal 6To Aldypappo Kot QoiveTot
ot yia to deiktn PMV givan suvibwg and -0,5 éwg 0,5, evd yia to deiktn PPD eivan
uéypt o 10%

H Bewpia tov Fanger yio Tov vmoroyiopd 1 KoAOTEPA TN HLOVIEAOTOINGT TG
Oepukng aicOnong tov atdpmv, dev givar 1 povrn. Ot e€erilelg Ta televtaia ypovia
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Exouv avadeiEel Ko AL LOVTEAN DTTOAOYIGHOD TNG BEPKNG veoN G MG CLVETELD TNG
KPLTIKNG Tov €xet 0gybel n Bewpia tov Fanger.
H Bewpia tov Fanger kot elomoeilg tov PMV ko PPD €yovv mepiingbei oe moALd
TPAOTLTTO, TOV TPOGOLOPILOVV TIC TOPAUETPOVS TTOV EMNpedlovy TN Beppikn dveon.
‘Etol, mapovoidletan ota mapoakdto mpdtuma: Apepukovikn Emotmupovikn
Etapia @épuavone Poéng ko Khmpatiopod (ASHRAE), F'oAAikd TIpotomo AFNOR,
EABetuco [Ipdtumo SIA 180, Aebvég ITpodtumo ISO 7730.
Zfuepa 1 KOOOAKN 16Y0G Kol EPAPLOYN TOV TPOTLI®V OLTAV, TOL oTNPilovial 6T
otatikny Bewpla ¢ Bepuikng dveonc, Ppickovtal vwd cv{fTnon pe TV SLVOULKN
Bewpia g Oepuikng dveong va kepdiletl £d0pog Oyt OUMG LE GTOXO TNV OVOTPOTN TNG
KAo1kng Oempiag aAld v copmAnpmon . [42]

4.3 AOI'’XMIKO ENERGYPLUS

To EnergyPlus (EP) givot éva. amd ta BoctkOTEPO TPOYPAUUATO EVEPYELOKNG
aVOALONG, TPOGOUOIMONG Kl VITOAOYICHOD T®V BEpHIKOV POpTIOV 0AAY Kol GAA®V
EVEPYELOKAOV KATAVOADGE®V piag Bepuikng eykatdotaong 1 evog ktipiov. Baciletot
o1 TaVTHYPOVI AELTOVPYio TOAADV VTOTPOYPUUUAT®OV T OTToia £(0VV GaV GKOTO vVl
vroloyicovv o TANBmpa HETABANTOV OTMOC Ta amattovpeva eoptio BEppaveng kot
Yoéng v v Bepuky| 1ooppomia Tov kTipiov, ot Beppokpoacies v Oepuikdv {ovov
KOL TOV ETPOVELDV, 1] EVEPYELNKT] KATAVAA®GT Tov KTipiov KA. O mAnpogopieg ot
OTOLEG AMLTOVVTOL YOl TNV €KKivN o TG Tposopoimong Ba mpémet va eicaybovv and
TOV XPNOTN KOl 0QOPOLY TNV OVOAVTIKY TEPLYPUPY| TOV YEMUETPIKAOV KOl SOUKOV
YOPOUKTNPLOTIKOV TOL KTIpiov kKabmg €Miong Kot TV cLGTNUATOV YHENS, BEpravenc
kot kKhapatiopov (HVAC Systems-Heating Ventilation and Air-condition Systems).
[a v viomoinon g ktiplakng mpocsopoimong 1o Energy Plus mopéyel, petad
dAov, ta vrompoypdupoto: IDF Editor kot EP-Launch ta omoio oavtictotyo
eEummpetodv ot dnuovpyia/enelepyacio apyelov €16000v kOl TNV EKTEAEON
npocopoliwcemwv. H mpocopoimon Onwg emiong kot ot vroloyiopol otnpilovion oTic
BepeMmdels apyég g petopopdc Oepprotnrag.

[Mpdkerton emiong ywo éva ehevbepo Loyioukd (freeware), avorytod KmdIKo
(opensource) kot ave&aptro TAateopuog (cross-platform) viomomuévo oe yAdooo
npoypoppoticpod C++ ( omv Fortan90 oe molowotepec €kddoel) , 10 0omoio
eK0OONKe amd To TUNO EVEPYELOG TNG Apepikdvikng kuPEpvnong to 2001 ko Exel Tig
pileg tov oto mpoyevvéotepa mpoypdupata BLAST (Building Loads Analysis and
System Thermodynamics) ko DOE-2. Ta mpoypdppoto oavtd avortdynkov oto
TéA ™G OgkoeTiog Tov 70 ¢ epyadeion evepPYEIOKNG TPOGOUOIWMONG, LE OKOTO VO
ovpPdrovy otV oxedioon KTplov Kol €YKOTACTACE®V HE PEATIGTOMOMUEVN
gvepyelokn amddoon Kou palote oe pio mepiodo évtovng avmovyiag Yy To
evepyelokd ua 6nme avtd SpopPOONKE PETA TNV TETPEANIKT KPIoN TOV apYdV
tov ’70. TToAld amd to yapokmnpiotik@ tov EP otmpilovior ota 600 avtd
TPOYPAUUOTO, OAAG Tpo@avdc mpokertor oo pio PBeitiwpévn éxkdoon m omoia
vrepPaivel TIg EAMAENOTIKEG TOV TPOKATOY®V NG (TOALTAOKOTNTA GTOV KOO,
advvapio avatpopodotntong pe ta ovotuotoe HVAC ko 11 ocvvinkeg tov
Oepuikdv Lovav, OdYIKEG TPOCOUOIMGELS YWPIG TNV dvvaTOTNTO AVASPOoNC,
XPNOT OTOPYOUDUEVNG YADCGOS TPOYPOUUATIGHOD K.at). [39]
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Ye avtibeon pe 1o BLAST/DOE-2, oto EnergyPlus, 10 povtélo

TPOGOUOLDVETOL OPKETE PECAIGTIKA OOV TO OTOTEAEGLOTO TV VITOTPOYPOUUUATOV
OLVOEOVTOL UE AVAOPACELS, KATAANYOVTIOG OE Mo AglTovpyio Tantdypovng Adoncue
aAnAemidopaon peta&d Bepuikdv (ovav kot cvotnudtov HVAC. To cdvoro Ttov
TPOYPAUUOTOC, UTOPEL VO avarapacTadel o¢ pio GEPA amd AEITOVPYIKA GTOLXELN TOV
evaovovior pe Ppodyovs. H dwdwoocio emilvong elvor por emovoinmriky Oooun
drdoykmv avtikatactdoemv Tomov Gauss-Seidell. Oda ta ctoyeio evoopaT®vovTot
Ko EAEYYOVTaL 0T TOV SLoXEPLOT TG Tpocopoimonc. [40]

Kdanowo and ta facikd yopaktploTikd —dvvaToTNTES TOV TPOYPAULATOS EivaL:

T

OLoKANpOUEVN Kot TOVTOXPOV ETAVOT TG CLUTEPLPOPAS TOL KTIPIOV KOl TV
TPOTEVOVIOV KOl  OELTEPELOVIOV GCLOTNUATOV, OtV oVTA elval  Gueca
oVVOESEUEVOL LETOED TOVG,.

Xpovikd Pruota pukpotepa G Hog @pag Yoo TV oAANAemidpaon HETOED
Beprikdv (ovov kot eptPdAlovtog, Kabdg Kot LETOPANTA ypovikd Prnoto yio
mv oAAMAenidpaocn TtV cvoTnUatOv BEppavonsg, KAMUOTICHOD Kol OEPLGLOV
(HVAC Systems)

ASCII apyeio keWWévov, yloo To KALLATOAOYIKE Kot To. dedOUEVA €1GOO0V, TOL
neplhapupdvouy  oploieg, 1 KOl GUVIOUOTEPEG  KOTAYPOUQES KoODC Kot
OTOTEAECUATO LE TOTTO Kot popen wov Kabopilovrar omd tov ypnot.

Teyvikn emnilvon Paciouévn ot Bepuiky| woppomio TV Eoptimv Tov KTIpiov,
OV EMTPENEL TOV TOVTOYPOVO VIOAOYICUO TOV EMOPAGE®V TNG akTvoPBoriag Kot
NG CLVOYWYNGS, TOGO YL TNV ECMTEPIKT] OGO Kol Y1 TNV EEMTEPIKY| EMPAVELN TOV
KTipiov

Zuvoptnoelg Oepuikig ay®yLOTNTOS Yol TOV VTOAOYIOUO GLTHG GTo. O1dpopa
LEPT TOL KTIPioL, OT®G TOLYOL, OPOPES, OATEDN KA.

Beltiopévn mpocsopoiwon g petapopdc Beppotrog pécw £ddpovg, Paciopévn
o€ TPLoO1AoTATO LOVTEAN EOAPOVG KAl ATAOTOMUEVES LeBOOOVG avaALGNG
2vvdvacpévo povtéro duadoong Bepudtrag kot pdlog Yo ToV VTOAOYIGHO TNG
amoppOENoNG Kot TNG amoPoAnS vypaciog and KAe CTPOUN TOV ETPAVELDY TOV
kTipiov. O vToAoyIGHAC YiveTon HECH GLVOPTNCE®Y BEPUIKTG AYOYILOTNTOG 1| LE
10 povtého EMPD (Effective Moisture Penetration Depth Model).

Movtéha Beppikig Gveong mov Aapfavovy voéyn Tovg TN OPASTNPLOTNTO TOV
gvoikav, TNV vypacio KAT.

AVIG0OTPOTIKO HOVIELO OVPOVOD Yo TOV KOADTEPO VLROAOYICUO TNG ObXLING
aKTIVOPOALOG TOV TPOCTUNTEL G KEKAUEVEG EMLPAVELEG.

XVvBetor voAoyiopol avolrypdtov mov meplapuPdvouy eAeyyOUEVES TEPGIOES
TopafOP®V, NAEKTPOYPOUIKODS VOAOTIVOKES K. (.

‘Eleyyotr g nuepnoog nAoKNG OTEVOTNTAS, CUUTEPIAAUPAVOUEVOV KOl TOV

VTOAOYIGUAV TOV EGMTEPIKOV QOTIGHOD, TNG TPOCOUOIMONG Kol TOL EAEYYOV Kol
TOV TEYVNTOV GMOTIGLOV.

YmoAoyiopol TG OTLOCOUPIKNG POTOVGNG Y10 TIG TOGOTNTES TOV EKTEUTOUEVOV
pumov CO,, SOy, NOy, CO kot liKpos®uaTidi®mv, ot 0moiol TapdyovTol KaTd TIC
LETATPOTEG TNG EVEPYELNG DOTE Vo, Uopel va katavalmBel and To Ktiplo Kot To
cvotuata Béppavong, WHENS Kot KAMUOTIGHOD Tov avTd d1aBETEL.
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1 Topamounés o€ GAAa ONUOPIAY, TEPIPAALOVIO TPOGOUOI®ONG TO  Omoin
EMTPENMOVY TNV AEMTOUEPESTEPT OVAALGT TOV SOUKAOV GTOEIMV TOV KTipiov

[39]

Building Description Buing
EnergyPlus
o) Simulation Manager
Heat and |
Window 5 Third-Party
Calcs Mass Bu1ld|ng User
Aoy I Balance | Systems L ron Interfaces
etwor 3 | : : els
Ground Ht S|mu|at|or1ln;wS’mU|at|0n I OFI’\-SiIe
Update
- " Display
Calculation Results Results

Ewova 4-3 Zynuotikn mopovaioon tov Aoyiouixod EP oo v kotookevdotpio.
etoupeia [39]
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5 MEAETH IIEPIIITQXHXE

2V mopovoo HEAETN emElpeiton 1 evepyElokn OEWOAGYNOT TG EQOPUOYNG
KOLVOTOU®V GUOTNUAT®V TOWOTOUAS 6TO €EMTEPIKO KEAV(POG TOAVMPOPOV KTIPIov
katowiov. [To cuykekpluéva LEAETATOL 1] EPOPLOYT TOV TAPUKATD OVO TEPITTAOCHV
EQOPUOYNG EANPPAOV KOTOGKELMV OCF TEVIOMPOPO KTipto 5 opoépwv kot 19
OLOUEPIOUATOV:

A. Xbomua totyomotiog amd maved Xrtavpwtic Emikoiintg ZEvieiog (Cross-
Laminated Timber - CLT) pe poévoon amd ovufotikd HOVOTIKA VLAIKA
(droykmuévn molvotepivn, opuktofaupokag K.o)

B. EAappd katockevn toyomouog, OmoTeEAOVUEVN OO TPOKOTAUCKEVAUCUEVES
povadeg (modules) epapUOGUEVEG GE PEPOVTO OPYOVIGUO UETOAMK®V dOKOV
KOl EVIGYVUEVEG BEPLUKA e TN XPNON LIEPUOVOTIKOD VAIKOV kevoy (Vacuum
Insulation Panel — VIP).

AoV yivel 0 oxedGIOC KOt 1] LOVTEAOTOINGN TG YEMUETPLOG TOL KEADPOLS Kot
OA®V TV VTOAOW®V OmOPUITNTOV TAPAUETP®V (EVEPYELNKDOV GLGTNUATOV,
YPOVodLoypopupdTOV Aettovpyiog K.0.K) oto Aoyloutkd EnergyPlus, emyeipeiton
OUYKPLON TOV ATOTEAECUATOV LE KTIPLO avapopdc KATAAANAC TPOGOPUOGUEVO LLE
Baon tic Pprodnkeg mpoétumeV KTpiwv Tov apepikavikov mpdtvmov ASHRAE
Standard 90.1-2013 kau t1g 0dnyieg tov K.Ev.A K.

H mpocopoiwon tov mopoamdve poviéAov yivetolr TopopeTpikd yio 00O
tomofeciec o1 omoiec Tapovcldlovy GLUTANPOUATIKY] GCUUTEPIPOPE MG TPOG TIG
amottioelg o 0épuavon kot yo&n katd v dudpkel Tov £Tovg (Aovdivo Kot
AOMva) evd oty cuvéyela pe PAomn To ATOTEAEGLOTO TTOV QLPOPOVV TIG ENMLUEPOVS
EVEPYEIOKEG KATAVOADOELS, TNV emitevén N un Oepukng Aveons Ko T EKTOUTES
COgemyetpeitoan n e€aymyn YPNOUOV CGUUTEPAGUATOV GYETIKA TNV EVEPYELOKN
amOd00N TV TPOG 0ELOAIYNON GLOTNUATMV TOLYOTOLIOG.

5.1 TENIKA XTOIXEIA TOY KTIPIAKOY KEAY®OYZX

5.1.1 Temperpio Krprokov Kelvpovg

Onwc mpoavaeépOnie, n HeAETn TEPITTOONG OQPOPE TEVTADPOPO KTIPLO KOATOIKIDV
amoteAobpuevo and 19 dwapepiopata, TOVG KOVOXPNOTOVS YDPOLS TG €1GOO0V, TOV
KMpokootacov Kot tov  avelkvotipo. H Eicodoc tov ktipiov Ppioketor ota
avatodkd. Kdabe Opogog amotelertoan omd 4 dapepiopoto  SOTETOYUEVE GE
katevBivoelg BA, BA, NANA éyet vyog ico pe 2,53m kot KaAOTTETOL KOTO TOGOGTO
™¢ tééng tov 33% amd varomivakeg Kot avoiypota (To T0GooTd ovTd KupaiveTol avd
oym kot avdioya pe tov mpocavatolopd petatd 18-43%). Avapeoa 61o 160YEL0 Kot
10 €0apog PplokeTon vwoyelog Ydpog otdbucvong. Oleg or dyelg extdg omd v
Bopeta dabétovy e&mdateg OTmG paivetar otig eikdves: Eucova 5-1,Ewkdva 5-2,Ewcova
5-3,Ewéva 5-4Ewcova 5-5,Ewkova 5-6,Ewcdva 5-7Ewcova 5-8:
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Avtikr) Odin Avatolwkny Odn

Nota 6in

Ecovo. 5-1 Oyerg tov vmo uelétn kupiov oe oxapipnuo.

e s .
" - ‘ ° 9 qlr— - T
o - F E ‘y" ﬁ E J r
e | il i
siterans ] —1: - e B by -
10 0 B
R - : i H E
e [ E_ A
silnans = —1! N fa i b
B0 B A |
g [ I i Il
sdl baans — i 2 e B Lo
= B E @ o L F T
oo | ; | ‘ -
Y = H ° 4 ——
- i ° £ .2:'5.-,.-——--—-':-
g ! N K --I — e
sdbbomo N L

Ewcovo, 5-2 Avarolixn Oyn

58



PARAPET 46510
2z

sl s s

FRL 43900
z

ry
BEL 42088

FFL 40,960
7

ray
BSL 0085

FFL 37,300
z

sebbems

FRL 34,560
7

ray
BEL 15 088

FRL 31,360
-3

s bam

PARAPET 46570

sdiaums

mm-.ul
7

& —
86l azass - R

mm-.al
Lvd

| m——

sy
86L S5

mm-.al
z

sobbems |

H %
mm-.«l
v

Tt

&
86l Suass

FRL 31100
-2

sibbomo

PARAPET 46 510
kvl

s B

FRL43100
Z

&
8601486 - -

FRL 40160
v

.y
86L 30985 - a==

FRLAT100
2

s E

FRL 34100
=z

&
86L 1985

FRL31.100
kv

soan

Eixova 5-5 Notio Oy

59



H ocvvoriikn emopdvela tov xtipiov avdyetarl ota 1500,95 m?, o TPOGUVUTOMG O TOV
elval Bopelodvtikdg evd ta 19 dapepicpata yopilovror oe 3 empépouvg THTOVE PE TA
€ENG YOPAKTNPIOTIKA:

Flat Type 1: Agopd to dlapepiocpate 6TV POPEOAVATOMK Kot TNV POPELOSVTIKY
mievpd Tov ktipiov. Eivar o pikpodtepog tHmog dtopepiopotog pe emeavea. ion pe
57,07 m? 10 kdfe éva Kol amOTELOVVTOL amd &vol LTOSOUATIO, Ve UIEvio , YO,
KOwoOYpNoTo YOPOo Kovlivag-caroviod kot amd Evay eEDotn

Flat Type 2: Agopd ta dwapepicpoto mov Ppiokovtal votioavatolkd. Eivor o
HEYOAVTEPOG TOTOG dtapepiopotog pe empavelo ion pe 114,35 m? evé dradétovy omd
3 vavodmpdrtia, Eva ek TV omoimv otabétel atoutkd WC éva pmdvio, Kotvoypnoto
Y®OpPo Kovlivag-caioviol, YOA kot arnd 600 EEDGTEG.

Flat Type 3: Eivou 6poto pe to Flat Type 1 aAld eha@pdc peyorldtepo, pe empaveLo
ion pe 60,80m?, ko agopd to dapepicpato Tov Bpickovtol VOTIodVTIKE.

Ot kowdypnotor Y®POlL OmOTEAOVLVTOL ONd TO KALUAKOGTAGLO, TOV YDPO TOV
aveAkvopa Kot Tov H/M gykatactdcemv kot Evay pkpo didadpopo mov odnyel ota
dwpepiopata. Kdto and 10 166yelo Bpioketal vadyelog ydpog otabuevong .

Ot 6pogot Tov ktipiov givor tvmikol pe e€aipeon tov OpoPo Tov 1GoYEIOV OTTOL TNV
0éon 1ov Bopeloavatolikov dropepiopotog katolappdvel o ydpPog TG €16000V 0
omoiog amoteAEiTal amd S1AGPOLO KOl YDPO OMOONKEVONG ATOPPLUATOV.

O1 katdyelg tov 16oyeiov kol TV 0pdewv mapovctdlovtal otlg ewoveg Euwova
5-6Ewcova 5-7 :
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Ecovo. 5-6Karoyn looyeiov

[T

Ewcova 5-7Karoyn Opopawv
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Ewova 5-8 Toun Eykapaoia otov aova Boppa-Notov omov wapovaialetar to
KALUOKOOTAO10, O QVEAKDGTHPOS KO O DIOYVELOS YWPOS TTOOUEVTNS

5.1.2 Awyopiopdg Oepuikdv Zovov

H axping extipnon g evepyslokng anddoong tov vd peAétn Ktipiov, emiPdiet
TOV OlYWPICUO TOV KEAVPOLG GE eMUEPOVS «Oepuikég Coveg- O.Z.», dnhadn oe
YOPOLG UE  mapouolo  ypnom, 0w mwpoeik  Asttovpyiog /Ko KOV
nAextpounyovorloyikd cuotiuata. [a 1o dtaywpiopd tov ktipiov o Oepuikés (oveg
oLVICTATOL VO, AKOAOLOOVVTOL O TTOPAKATE YEVIKOL KAVOVEGS:

T O dwywpiopodg Tov KTpiov va yivetar oto pikpdtEPo duvatd aplud Lovaov,
TPOKEUEVOL VO EMTVYYXAVETOL OIKOVOUiO 6TO TANHOG TV dE00UEVAOV E1GOO0V
KOl GTOV VITOAOYIGTIKO YpOVO.

1 Koatd m perémm 1 mv embedpnon o Tpocdopiopog Tomv Beprukodv Lovav va
YIVETOL KATAYPAPOVTOG TNV TPOYLOTIKY EIKOVA AglTOVpYiag TOV KTIPiov.

1 Tuquota tov ktipiov pe dyko pikpdtepo amd 10 10% 10UV GLVOAIKOV OYKOL
tov ktpiov va e€etdlovtor evtaypéva oe GAAeg Bepuikés (dveg, Kotd TO
dVVaTOV TOPOLOLES, OKOUT KOl 0V Ol GLVOTKEG AELTOVPYIOG TOVG OIKOLOAOYOVV
M Bedpnon tovg wg aveEdptnTov (OVov.

ZOUemVa e TOVG EBVIKOVG KOVOVIGLOVG Ol 00101 SOLLOPPDOVOVTOL GTO TPOTVLTOL TWV
EVPOTATKAOV Kot SEBVOV KOVOVIGU®DV, Y10 TOVG LTOAOYIGHOVS TV OTOLTOVUEVDV
eoptiov Béppavong Kot yHENG, To KTiplo pedetdror g pa eviaio Beppukn {dvn M
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dwympileton Kotd mepimtwon oe meploocotepeg Oepuikés (oveg. O kabopiopdg
aveEdptnTov dtngopeTik®v Beppuikov {ovov coppova pe tov KLEv.AK. kot 1o
npotvmo EAOT EN ISO 13790:2009 emPdidetal 0TI TEPIMTOGELS KOTA TIC OTOLES:

1 H embBount) Beppokposcio 1oV ECOTEPIKOV YDPOV SOPEPEL TEPIGGOTEPO ATO
4K (4 °C) oe oygon ue to GA o TUAuaTo ToL KTpiov Kotd TN Yeueptvi f/kon
™ Bepvn mepiodo.

1 Ymndpyovv ydpor pe dapopetikn yprion/iettovpyio. o mapdderypo, oe Eva
voookopueio vapyovy aifovoeg voonieiag, ypapsiov, yelpovpyeiov, edIK®V
WTPIKOV pnyovnudtov, epyoctmplo K.6. Ot xdpol SpopeETIKOV YPHCEDV
E&xouv  ouvnbmg Kol OlOQPOPETIKEG  €0MTEPIKESG  OLVONKEG  GYESIOGUOD
(Beppoxpacia, oyetikn vypacio, vOTo aépa K.4.).

1 Yndépyovv xdpot 610 KTip1o, mov eELANPETOVVTOL ATO LUPOPETIKG GLGTHLLOTOL
0épravonc N/kar yoEng /Kot KAUATIGHOD AOY® SLOPOPETIKMY ECMTEPIKAOV
oLVONKOV.

1 Ymndpyovv xdpot 6to K1ipto mov mopovctdlovy ToAD peydres (o€ Gyéom Le TO
VIOLOITO KTIPLO) GUVOAAAYEG EVEPYELOS (TI.Y. ECOTEPIKA 1)/Kot NALoKE KEPOT,
Oepukés ammietes. o mapddetypa, ot y®PoL pe VOTIO TPOCAVATOAIGUO GE
éva KTiplo €yovv onuavTikd NAokd kEPON € GYECM LE TOLS VTOAOLTOVLG

YDPOVG.

Me Bdon OAo. T0. TOPOTAV®, YL TNV EKTIUNOT TOV OEPUIKOV aAVAYKOV KOl TNG
KOTOVAA®ONG TPMTOYEVODS EVEPYELNG e TN UEYLOTN duvath akpifela, To VO PHEAETN
Ktiplo yopiomke oe 21 Eeymprotég Oepuikég (dveg ek TV omoiwv 19 agopoldv Tovg
TOVG OepUOIVOLEVOVS YDPOLG TOV SOUEPICUATOV, KOl 2 TOVG Un OeppotvOpevovg
YOPOVS TOV KAUOKOGTAGIOL Kol TNG €16000v. @aivetoar otnv Ewdva 5-9 n omoia
AmOTEAEL YPOQIKY OVOTAPACTOCT GTO TEPIPAALOV TOV GYESIAGTIKOD TPOYPAUUOTOS
Sketchup.

Ewova 5-9 Notioavarolikn Own tov xtpiov oe mepifailov Sketch Up ue
AVATOPATTOCH TV OLAPOPETIKWOV O.Z ue Cexwmplato ypauo.

5.1.3 Koabopiopdc Oplakdv ZovOnkdv oTig eEmTepikég empaveleg kibe ©.Z
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g OTL aPOpd TIC OPLOKEG GLUVONKESG Y10l TOV VTOAOYIGHO TOV POIVOUEVOV UETAPOPAG
oT1g empdveleg mov eivan extebelpéveg otov eEmtepikd aépa (Le PTAE YpdUa GTNV
Ewova 5-10) , 10 Aoywopikd EP diver v dvvatdmra eoaymyng KAMUATIKOV
dedopévev oto mpdypappa pécw Eexwpiotod oapyeiov kapod (Weather File) oe
popon «.epw». To apyeio avtd eivar dabéoipo and opyaviopovs 6mmg 1 ASHRAE
(American Society of Heating, Refrigerating and Air-Conditioning Engineers) ot
nepthopPdvel otoyyeio peTpicE®V Yo TV Beppokpacio, TNV TaydTNTA/d1E00VVOT TOV
OVELLOV, TNV VYPOGIO TOV AP K.0.K. G€ Uio GELPA TEPLOYDV OVA TOV TAAVITY.

e OTL apOopa TIG OPLOKEC GVVONKEC OTIC EMPAVEIEG TOV SUTEAOL TOV 160YEIOV (e YKpl
YPOUA) TOL GLVOPEVOLV e TOV Un Beppouvopevo ydpo otdbugvong, pio mopadoym
,Loupupoaty pe tig oonyieg tov K.Ev.AK kot tov aviictoyov kovovioumv GAA®V
YopoVv, elvalr vo Bewproovpe 0Tt cvuvopedel pe 1o €dapoc. To EP mapéyer v
duvaTOTNTO VTOAOYIGHOV TNG peTaopds Oepudtmrog peTald €64POVG-KEADPOVC
EPOGOV ELCAYOVUE OC OEOOUEVO TIG WECEG UETPOVUEVEG TIUEC NG Oeppokpaciog
VIEGAPOVG YiaL TNV TOToEGIO TOV HOG EVOLUPEPEL.

Ot emoeaveieg demapng petald Beppikodv Lovov (pe mpdowvo ypopa) o mpémel va
OMNAwBoOV KATdAANAC ©TO AOYISHIKO OCTE M Mo EMOAVEID VO, ATOTEAEL OplLOKN
ocuvOnkn g dAAnc. H dadikasio avty yivetar péow TV EVIOAMV, GTO AOYIGHIKO
OpenStudio, “Surface Matching” «ot “Intersect Entire Model” oAAd kot TtOL
avTioTo oV CLUTANPOUATIKOD EAEYY0L oo .idf apyeio Tov EP.

Eicovo. 5-10 I'pagixn ovaropaotaon tmv O10popeTIKmY 0pIoKmY aOVONKOV ava
empavela oe mepiffarlov SketchUp-OS Plugin

5.14 Xxioonm

5.1.4.1 JXkiaon Empaveimv
Mo tov vwoloyiopd T0V MAlaKoy Beppikod ké€pdovg oe kdbe ©O.Z. Om®we avtd
TPOKVTTEL OO TNV EMOPOUOTN TNG AUECNS KOl EUUEONC MMAKNG aKTivOBoAMag otnv
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EMPAVELD TOL KEADPOVC, EIVOL OTOPOITITOC O OLAYWPIOUOG TOV ETUEPOVS EMLPAVEIDV
o€ oklaloueveg kai un. To EP mpocpépet minbdpa emAoydv oyetikd pe v axpifeia
Kol TOV TPOTO LIWOAOYIoHOD TNG oKIooNg TOV KEADPOLS alomoldVTaS O PAcT TOVG
aiyopiBuovg oxiaong BLAST kou TARP. Zvvontikd, ot adyopiBuot avtoi Bacilovion
oT1¢ uebddovg yemuUeTpikoy petacynuatiopot tov Groth kou Lokmanhekim kot oty
uebodo vepbetikng okiaong tov Walton. [39]

Eiodyovtag pe katdAAnio tpomo dedopéva 6to avtikeipevo gicodov tov idf Editor
“ShadowCalculation” pmopovpe va emAé&ovpe ™V ovyvotTa Kol TOV TPOTO
VTOAOYIOUOV TNG OKiaoNG. ZTNV VO HEAETN TEPIMTMOOT EMAEYOVTIOL GOV GLYVOTNTO
vroAoyiopov ot 20 nuépes. o v dayeipton ¢ vEpHBeonc oKidV ypnotpomoteiTat
omv mapauetpo “Polygon Clipping Algorithms” n puébodoc Sutherland — Hodgman.
o v povtedomoinon g Swyemdpevng oktvoPforiag m emAoyn “Simple Sky
Diffuse Model”. [40]

E&icov onuavtikn mapdpetpo amoteAel Kot 0 TPOGOHIOPIGIAS TOV TPOTOV LE TOV 0010
o alyopBupoc tov EP vmoAoyilel ta niokd Oeppud k€pdn amd TV TPOCTITTOVGO
NAK akTvoPoAio GTIG EMPAVELIES TOV KEADPOLS KOl GTO E0MTEPIKO KAOE O.Z.. Xnv
TOPOVCH  UEAETN, YOO TOUG €V AOGY® VLTOAOYIOCHOVS TPOYUOTOMOEITOL 1 TAEOV
amAomomtikn néB0dog mpocopoiwons oto tepiaiiov EP yia Adyovg vroroyiotikon
KOoTOVG, Kol ovykekpéva M emAoyn Solar Distribution: Full Exterior oto
avtikeipevo g166dov “Building” tov idf Editor. AAAwote 6mw¢ domotdvetan pe pio
amAn doKIun, N ENIOPACT TNG EMAOYNG KATOLOL O GVVOETOV HOVTEAOL VITOAOYICUMV
oT0 TEMK(O amoTeAéoaTa Vol GYETIKA OUEANTE.

Me Baon avt ) péBodo vroroyispov, o adydpiBuog tov EP aglonowwvrag to apyeio
koupov (Weather file) kot tig mapapétpovg mov opifovrar Kot Topomdve vroloyilet
TANPOS TNV KATOVOUN TNG OKIOONG OTNV EMPAVELD TOL KEADPOLG e€ontiag TV OTOL®V
npoPormv/cKidotpmv oty eEmtepikn empdveln Tov ktipiov. Ocov apopd de v
KOTOVOUN TNG MNAWKNG OKTVOBOAIOG OTO €0MTEPIKO TOL KEAVPOLS ,OMWS VTN
dleledvel péoa amd To avolypoata/voiomivakes, o aAyoplOuog ypnoipomolel v
amhomontikny mapadoyn “Minimal Shadowing” pe Baon v omoiot OAN 1 NALOKY
aktvoPoAia. mpoomintelt oty oplldvTio EMPAVEIL TOL TOTOUNTOS OTOL KOt
amoppo@dtor pe PACN TOV GULVIEAESTN OMOPPOPNCYG TNG KOl GTNV GUVEXELN
OVOKAATOL OLOLOHOPPQ GE OLES TIG VTOAOITES EMUPAVELEG EMNPEALOVTOG TO EVEPYELOKO
1eolvyo g ©.Z..

Amapoitnt Tpodmoddeon ylo TV 6OGTH EPAPULOYT OA®V TA TOPATAVE ELVOL PLGIKE 1
EI00Y®YN NG YemueTpiog, g 0Eong kol ™G OAANAETIOPAOTG TOV GKIACTPOV LE TIG
0.Z.. Zmv mapovoa perétn Bewpodpe OTL T0. ad0PaV] SATESN TOV EEWMOTAOV TMV
0pOP®V AELTOVPYOHV MG GKIACTPA Yo TIG EMPAVELS TG O.Z. Tov PpiokeTon amo KAT®
t0u6. 'Etol 1 povtelomoinon toug yivetar oG okiaotpa kol Oyl ™G OmAEG EMPAVELES
(ne pmdé ypopa oty Ewéva 5-11). To 1610 eniong kot n wpoPoin tov fOpetov toiyov
07O GVOLYLO. TNG ELGOJ0L TOV 160YEIOV (OTNV E1KOVO KAT® 0e&14).
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Eixova 5-11Ta uralkovia wg oxiaotpa oto mepiffarlov Sketchup-OS Plugin

5.1.4.2 Xkiaon Yalomvaxwv (Window Shading Control)

H oxicon tov voromvakmv evog ktipiov pmopel va emtevydel pe moAAovg
SPopeTIKOVS TPOTOVG OTMC ecMTEPIKA/EEMTEPIKE OKINGTPOA, TEPGIOES, KOLPTIVEG,
POLQA, BEPLOYP®ULKOT 1] NAEKTPOYP® K0T VOAOTIVOKES K.0l, EVA YPNCLOTOLEITAL KOTA
KOPL0 A0YO Yo va. HEL®OOVV Ta pavopeva Baupomong kot vTepBEPHOVOTC TOL XDPOL
Katd TV O1dpKelo TG HEPAG OAAGL KOl GE OPLOUEVEG TTEPITTAOGELS Y10 VO TEPLOPIGTOVY
ot Oepuikéc amdAeleg PECH TOV VOAOTIVAK®OV Kotd Ttnv dtbpkelo g voytag. H
E100YMYN OESOUEVOV Yo TNV EMTEPIKN N ECMOTEPIKY GKIOOT TOV VAAOTIVAK®OV,0AAL
Oyt Yoo TV okioon HECH TV 01V TOV VOAOTIVAK®V OTMG T LECH TNG EMIOPAUONG
KOWVOTOU®V  OEpUOYPOUKAOV 1) MAEKTPOYPOUIKOV VAIK®V, 7poimobéter v
TEPLYPOPN TOV KATACKEVAGTIKMY GTOLXEIOMV TOV GKIAGTPOL, TOV TPOTOL EAEYYOV TNG
oKloong Kol TV TOPAUETPOV TOV EAEYXOVL GLTOV. XTNV GLYKEKPLUEVT epyacio
YPNOCLOTOLEITOL Y10 OAOVE TOLG VOAOTIVAKES Eval GOGTNHO EAEYYOV LE Bdon To omoio
t0 eEMTEPIKA oKiooTpa,Ta omoia opilovpe otnv evomra «Window Material Blindy,
K)»SiVZOUV otav n oplovtia déoun g nAokng aktivofolriog vrepPet To Opro Twv 140
W/m=.

5.1.5 Awgav Aopkd ototyeio Keldgovg kot mpocsdlopiopdg g
OepponepatdTTOg Y 0AOTIVAK®OV
Ta dwpavi dopikd ototyeid Tov KEADPOLS ATOTEAOVVTIOL OO TIG YVAAVEG
pumoAkovomopteg kot ta mopdbupa. o Adyovg amlomoinong Bewpovpe ot dha to
adtopav otoryeio Exovv Ta 1010 YaPaKTNPLoTIKE Kot Y1 avTo B avapepOLOcTE HOVO
og «mopdBupoy copmepAapPavovTag Kot TIG LTUAKOVOTOPTEG.

Ta mapdBupa mov emAEyONKaV Yoo TNV LOVTEAOTOINGN TOL KTIPiov amoTeAoHVTAL
OO0 GUGTNUOTO VOAOTIVOK®OV YOUNANG EKTOUMNG Kol OPKETE LYMANG EVEPYELOKNG
amodoons. IIpoxettar yio TPITAOVG EVEPYELNKOVS VOAOTIVOKES YOUNANG EKTOUTNG LE
aéplo TApwong apyd (argon). Ot tpuwhoi evepyelokol VOAOTIVAKES, YVMOGTOL KOl OC
vaAormivakeg youning exkmoumg (low-e), amotelovv cuvvbécels tlopudv pe doun
TOPOUOl. 0TS aVTH| TOV GUUPBOTIKOV TPITAGV VLOAOTIVAK®V, Ol 0moiol OU®G
drbéTovv TCAa E101KOV TOTOL Yo, LYNAOTEPT BEPUOUOVEOGT HE EWOIKO LOVOTIKO
a€plo o610 dLaKeVO TOVG. Me Tov TpOTO aVTO eumodiletanr peyddo pépog g Beppikng
aKTvoPoAiag gite va e1GEPYETAL TPOG TO KTIP1O, EITE VO EKTEUTETOL TPOS TO EEMTEPIKO
nePPaArov,aviroya pe TOV TPOTO HE TOV 0moio TomofeTOHVTOL XVVIGTMOVTOL Yol TN
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Helwon ToV BEpUIKOV OTOAELOV 1] KEPID®V TOL KTIPIOL KOTA TOVS YEWEPIVOVS Kot
Oepivodc puveg avtiotorya. , avaloyo pe TIC OepUKEG OMOITHGELS TOV KTIPiov Kol TO
KMpoL TG meployng otV omoia avtd PPiokeTon. TVYKEKPIUEVA, OTOTELOVVTOL KL 0VTOT
and tpio tlapia evopéva HeTa&d Tovg e Eva TPOPIA aAoLUVIOD,0epuIkd LOVOUEVO,
T omoia oppayilovtol TEPUETPIKE pe €101k KOAA. To evotdpeco tlau eival évag
amAog cvpPatikdc varomivakag (clear float glass), evd ta mAgvpikd €xovv vooTtel
e01kn enefepyacio katd TV omoio PapUOLETOL U0 ETIOTPMOT YOUNANG EKTOUTNG
(low-e), ®ote va dtabéTovy VYNAN avaKAaoTIKOTNTA 6TV VIEPLOPN aKkTIvoforic Tov
nAov (peta&d 4 ko 100 um), meplopiloviog €Tl ONUOVTIKG TN HETASOON TNG GE
E0MTEPIKOVS YDPOLG.

YaMoTrivakag XapnAig
EKTTOPTTHG

AmA6¢ Yalotivakag

Argon

BeppIKd povwpéva
SlaxwpIoTIKG

Eixova 5-12 Tpirhoc evepyeioxog Yoromivorxos Xouning Exmounnc (low-e)

o tov vmoloyopud TV 1WOOTHTOV TOV VAAOTIVOKO TOL EMALYETAL
ypnolonoleitar to vmoloylotikd epyaieio Window, evd yio TV TOPOUETPIKN
avilvon oto meptBariov tov EnergyPlus yiveton m ecoyoyn tov katdAAnAw®v
dedopévov otig katnyopies: WindowMaterial: Glazing, WindowMaterial: Gas,
Construction, WindowProperty: FrameAndDivider.

AvoAvtikotepa ot TIHEG TV PacKOV OEpUIKOV 1010THTOV TOV EMAEYUEVOD
varomivaka £xovv d¢ EENG:

2ZUVOMKO

2
Héyoc [mm] U [W/m?K] SHGC

Tpurhog evepyerakog
Y alomivokoag Xopniig 72,59 0,677 0,464
Exmopmig (low-e)
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5.2 ZXZYXTHMATA KAIMATIEMOY KAI ZEZTOY NEPOY XPHXHX

5.2.1 Idgato Zvomnua Khpotiopov (ZoneHVAC: Ideal Loads AirSystem)

2mv mopovca PeAET yivetal eotioon otnv agloddynon g Bepuiknig anddoong Tov
KEADPOLG KOl ETOUEVMG OeV OmatTeital GUecH KATOL AETTOUEPNS AMOTOTMGN TV
EVEPYELOKAOV GLOTNUATOV TOV KTIpiov.

"o TOV VTOAOYIGUO TV EVEPYELONKOV AVAYK®OV TOV KTIpiov, To Aoyiopkd EnergyPlus
dtvel v emAoyn ®ote va oploTel £va 10€0Td cvoTNUe BepprooTtdtn Kot Eva 10€0TO
ovotnua KApotiopov-0épuavonc-yoéng (HVAC) to omoio va amodidel mAipmg Tig
avdykeg Tov Ktipiov o Bépuavon-yoén. H eicaywyn tov cvetijuatog ovtod oto EP
yivetan yio ka0e kKhpatilopevn Bepuikn {ovn.

Emmiéov yia 11¢ avdykeg g exTiunong e evepyelokng amddoons Tov KTIPiov
kaBopilovion ta embBountd 6pro ecmTEPIKNG Beprokpaciog ava yprion ot Pdon e
emitevéng ovvOnk®V Oeppukng AGveonc HE TN HIKPOTEPT OLVOTH KOTOVAA®GON
evépyewoc. Ta Beppokpoaciakd opla Tov Beppootdn tibevion pe Pdon to TpodTLTO
EAOT EN 15251:2007, t0 omoio yia tnv katnyopia ktipiov «Kripro [ToAvkoatotkiogy
opilel ta dpia avépesa otovg 20 °C xon 26 °C avtictoya.

5.2.2 Zeoto Nepd Xpnong (Z.N.X.)

Hxartovéioon (eotod vepov yprions (Z.N.X.) og éva ktipto e€aptdtoar amd
XPNON TOL OALA Kol 6€ onuavTikd Babpd amd Tov avBpomivo mapdyovta. ‘Etot, kdbe
KTiplo, ovOAOYa LE TN YEVIKN TOL YPNON OAAA Kol TIG GUVIOEIES TV XPNOTMOV TOV,
napovctalet dlapopetikn Katavdiwon Z.N.X. ['a Tov vToAoyIGHo TG KaTavAA®oNG
Oepukng evépyelag yo mapoyoyn Z.N.X., ocbppove pe tov KIEV.AK aAld kot
nivaxeg mov Aapupdvovior amd T 01EBv| PifAloypapio kol TiC TVMKEG TIHEG TTOL
npoteivel 10 mpotvmo EAOT EN 15316.3.1:2008, xoBopiletor n tumikn nuepnoa
katavéioon Z.N.X. avd dtopo/ypnot tov vrd peAétn ktpiov 1N G vwd PEAETN
Lovne, kabmg emiong kol n emowa Katovaiwon. o v vnd perétn mepintoon
GUVIGTATOAL ™G TUTTIKY TIUY KatovaAmong (eoTod vepov yprong,oe Oepurokpacio 45°C,
YL TOV DTOAOYIGUO TNG KoTavAAmong evépyelag 1 Ty t@v 50 AMtpov Z.N.X. ava
dropo kot nuépa ko o 27,38 kuPucd pétpa avé vTvodwpdtio oe etnowa Paon.

Xopupova pe tig odnyieg tov K.Ev.A.K ot vrmoAoyiopol ¢ xotavdimong
ZN.X. yivovton BAGEL TOV TETPOYOVIKOV TOL KATOAAUPAVEL | ¥pNON YO TNV OToia
vrdpyer oamaitmon Z.N.X. kot Oyt yio 10 cOvoAo Tov KTipiov. H empdvela tov
Kowoypnotov Pondntikov yodpov TV Ktpiov, my. Oddpouol, KAUAKOGTAGL,
Aovtpd (WC), dev cvvumoroyiletan Yo tov kaBopiopod tov anortioeov Z.N.X. 'Etot,
otV TEPITTOON TOL Ol Kowdypnotor Pondntucol YdPOlL EVOOUOTOVOVIOL GE Lo
peyoAvtepn Oepuikny Lovn, to euPfadd Tovg dOev AapPdavetar vmoéym Yy TOV
VTOAOYIGUO NG Kotavarlwons Z.N.X., eved oty mepintwon katd v onoio avtoi ot
YDOPOL 0pLoToVV MG Eeymprotég Bepuikéc (dveg, N katavdiwon Z.N.X. Aapfdaveto
pNoEVIKT.

Y10 vnd perémn ktipio 10 ZNX amorteiton yioo OAo to dopepiopato Kot
eEooporiletan péom tomKkmV NAeKTPKOV Oeppavtipov (Oeppocieomve). Me Baon
tov K.LEN.AK 7o tig tomkéc povddeg mopayoyng Z.N.X. (povadeg pong M
amofnkevong), Onmg eivar ot mAektpikol Beppocipwves N tayvOeproGipOVES, O
ouvtereoTNG amddoong AapPavetor icog pe v povada (1). H anddoon twv povéowv
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napaymyng ZNX koabopiletor oOpeove HE TO TEYVIKA YOPOKINPIOTIKA TOL
Kataokevaot). H mpaypatikn oOumg Oepuiky] amddoon  Aettovpyiog HOVASOG
napaymyng Z.N.X. dapopornoteitol kol eapTdTon ammd TNV €MOYN,0VAAOYO LE TNV
KMpatikn Covn, and to amottovpueva eoptio Z.N.X., and Tic 010TdEELS QVTOUATIGUOV
e éyyov, omd 1T omoTN OloTUCLOAOYNoN TOv ovoTHHatog K.G. [ Tovug
VTOAOYIGHOVE TNG KATAVAA®GONG Bepuiknig evépyetag Yo mopaywyn Z.N.X. amorteitol
vo. Tpocdloptotel 0 pécog Pabudc Beppikng amdooong TG HOVASNS ToPaymYNS
ZN.X. H 6eppucny 1oydg Pn, evéc tomkov Beppaviipa mapoaywyng Z.N.X., cuviwg
vroloyiletar yio HEGo ¥POGVO amdI0GNG TG CLVOAIKNG NUEPN OO BEPUIKNG EVEPYELOG
o€ 5 dpeg, OTMG diveTatl amd TV akOAoVON oyéon:
0¢& 0 'Qu(.1)

Omnov to nuepnoto amartovpevo Bepuod eoptio Qd oe (kWh/day) yio Z.N.X. divetan
amd TV akoAovdn oyéon:
0Q Q"2 2

(5.2)

omov:

Vd [€ muépa] To nuepriolo goptio,

p [kg/ £] n mokvoTTO TOL VEPOL,

p=1kg/ £, ¢ [kl/(kg.K)] n €dkn Oepuodtnra,

¢ = 4,18 kJ/(kg.K)

AT [K] 7 [°C] Beppokpaciakn dtapopd petald e youniotepng Oeppokpaciog tov
vepoL diktvov Kot TG Beppokpaciog tov Z.N.X. (450C) (diveton otov ITivaxag 5-1):
Iivaxog 5-1 Ocpuokpaocioxn o1apopo. Uetold TS Youniotepns Gepuorpoocios tov
vepod diktbov kor ¢ Oepuorpacios tov Z.N.X. (45°C) [K.EN.A.K]

Khwork 0 M A M I I A ¥ O N A
Z.ov
N 13, 12, 13, 16, 19, 23, 26, 26, 24, 21, 18 14,
o 8 8 3 9 8 2 6 9 7 1 8
B 10, 10, 11, 14, 18 23, 25 25 23, 19, 15 12,
4 1 7 8 9 1 6 8 5 7 5 2
13, 17, 21, 24 24 22, 17, 12
r 65 73 94 o o 9 G G 5 86
11, 15, 19, 22, 22. 20, 15 10,
A 42 50 75 D g T g 66

Me Bdon 1o TOPATAVO® UEAETOVTIOS TNV OLCUEVESTEPN TEPIMTMOOT 1 omoid v
OVTOTTOKPIVETOL GTNV YPNON TOV KTpiov,n TpayHotikn Oeppikn anddoon Asttovpyiog
novadog mapaymyng Z.N.X. kopaivetor petagy 12 ko 15 KW ko emdéyovpe v Tiun
Tov 15kKW.

e OTL 0QOopA TO YPOVOILOYPAUILOTO XPNONG OVTA AapPdvovTot amd Tovg TIVOKES TOV
apepkavicov tpotvmov ASHRAE 90.1.

5.3 TOIXOIIOIIA

Ymv napovoa epyocio agloloyeitor 1 enidpacn ™S EPAPUOYNG KOVOTOU®V
CLOTNUATOV EAOPPES TOLYOTOUOG OTO KTIPKO KEALPOG Yoo TV PeAtioorn ¢
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EVEPYELOKNG TOV amddoons. H eicaywyn dedopévov oto Aoyiopukod EP oyxetikdv pe ta
KOTOOKEVOOTIKA GTOLXELOL TNG TOUYOTOOG Kol TIC OEPUOPVGIKEG SLOTNTEG TOV VAIK®OV
and To omoio amoteAEiTon YIVETOL HEC® TOV KATNYOPLOV OVIIKEWEVOV ELGOI0VL
(objects) «Material» kot «SurfaceConstructionElementss.

Ytnv katnyopio Material epmintovv mépa amd o oToLyEiR TNG TOYYOTOIOG KO
To GTOLYEID TOV LOAOTIVAK®V O0AAG Kol TV dlokévev aépo. Xtnv emhoyn Material
oploTnKaY T0 VAIKA KOTAGKELNG TG K&Oe Toryomotiag, dnAadn to Gvoua, 1 TpaydTNTo
TOL LAMKOD KaTaoKEVNG, mov pmopel va opiotel g Very Rough, Rough, Medium
Rough, Medium Smooth, Smooth, Very Smooth, 10 méyoc Tov VAKOD KATOGKEVNG, O
ouvtedeoTNG OepUiknig ayOyloTHTOS TOL VAKOV Kotackevung oe (W/m*k), n
TUKVOTNTO TOV VAKOV KOTOoKeEVNG o¢ kg/m3 kot 1 edikn OeppoympntikdtnTo TV
VAoV katackevng oe J/(g-K). Zmv emioyn Material:AirGap opiletor n Oeppuxn
avtioTaon Tov SlaKEVOD aépa HETAED EMPOVEIDV AdAPOVAV SOUIKOV ototyeimv (
EVOEIKTIKA Yoo TNV 7eployn ™G AbBnvag: 0.15 m?K/W YO KOTOKOPLPES KO
0.18M’K/W yio opiidviieg emebvelec) evd omv katnyopio. Material: NoMass
€164 yOVTOL OEGOUEVA Y10 DAKA TV OTOI®V 01 PAGIKEG EKTATIKES 1O10TNTEG 0lyVOOVVTOL
Kot gwodyovrar poévo ot Oeppikég tovc. Xnv emroyny WindowMaterial:Glazing
opietar o €100g TOL VaAOTIVAKA TOL PEPOVY TO TAPEOVPA KoL O WOOTNTES TOV.

2ty emhoyn Construction opilovial ot GTPAOGELS TOV VAMKAOV amd TIG 0moleg
OTOTEAOVVTOL TAL O1APOPA GTOLYEID TNG KOTAGKELNG EEKIVOVTAG Ao TNV EMTEPIKN
GTPMCT) TPOG TNV EGMTEPLKN.

H swoayoyn 6Aov tov mopamdveo dedopévav yio Kabe tepintwon toryorotiog
7OV HeAETATOL TOPOVGLALETOL TOPAKATE.

5.3.1 Xvppotikny Toryomouia

o tov mpocdiopiopd g evepyslokng amddoong €vog KTipiov Kot TNy
Katnyoplomoinon tov pe Pdaon v eBvikn vopobesia, koufwn eivor m évvola Tov
CKTIPLOV avapopac» MG LETPO GUYKPLOTC.

To «ktipro avapopdc» kabopiletor va gival Tapdpolo pe To vd HEAETN KTiplo
aAAG vo eumintel mwhvtote oty Katnyopio B. Zvykekpiéva, Bewpeiton mwg £yl ta
010 YeopETPIKd YOpOKTNPIOTIKE, BECT), TPOGAVATOMGUO, YPNOT| Kol YOPOKTIPLOTIKA
Aertovpyiog pe 1o e€etalopevo ktipro. To ktipo avapopdg minpoi Tig eAdyIoTES
TPOJLYPUPES OTMG TePtypdpovtal 6to apbpo 9 Tov K.Ev.A K kot €yel kabopiopéva
TEYVIKA YOPOKTNPLOTIKE TOGO oTa £EMTEPIKA dOUIKA oTolXEla Tov, 660 kol ota. H/M
TEYVIKA ovotuato mov agopodv oty O.Y.K. tov eocotepikav yopov, otnv
nopayoyn Z.N.X. kot 610 eotiopd. Xtov Ilivakag 5-2 napovctdloviat evostKTikd ot
TIUEG AVTEG Yo TNV TEPIMTOON PLUIKNG OVOKATIVIGNG.

[Tivaxag 5-2 Méyiorog emitpenouevos ovvieleatng Oepuonepatotnrog U [W/(m2<K)]
avad klyozikn (ovy [K.EN.A.K]

Aopiké otovyeio Zovm A' Zov B' Zov I Zowm A’

ECotepikn oprlovria 1 0,50 0,45 0,40 0,35
KEKMPEVY EMQAVELD GE
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EMAPI NE TOV EEOTEPIKO aéPa

(opooiy)
Emtepkoc Toiyog o€ emagn 060 050 045 0.40
ne Tov sEMTEPIKO afpa ’ ’ ’ ’
AGmedo o€ emaP1] pE KAEGTO 120 0.90 075 0.70

un Ogppavopevo yopo

Agdopévov OTL GTNV TOPOVLGO EPYOCIO. GLYKPIVOVTOL TOPOUETPIKE TEPITTAOGELS
KEADPOVG GE EVTEANDC OPOPETIKEG KAMpoTKEG (dves (ABMva kot Aovdivo), kot OtL
ATOTEPOC OKOMAC vl O TPOGIOPIGUAG TNG BEPUIKNG GUUTEPLPOPES TOV KEADPOVG
Kot Ol OAOKANPOL TOV KTIPiov, eMAEYETAL 1| GOYKPLoN KAOe cevapiov pe €va Ktipto
OV TTPOGOUOLALEL TIG 1O1OTNTEG TOV SOUIKADV GTOLXEIMV TOV KTIPIOL avaQOpasg OTme
avapépel 0 K.Ev.A K. (mpog T dvopevéatepn epintwon-Khpotiky Zovn A’) yopic
OLL®G VO, aVTATOKPIVETOL TAPWG GE QVTES.

Enopévog kaBe avagopd oto ktipto pe Pdon 1o omoio cuvykpivetor m Oeppuxy
SLUTEPLPOPE TOL KTipiov KAOe cevapiov, apopd 10 «KTiplo GLUPATIKNAG TOtYOTOU G
avti Yo To «KTipro avoaeopdcy. I'ia 1o ktipto avtd £ytve VTOAOYIGUOG TV BEPLUKDV
veeupdv pe Paon tig odnyieg tov K.Ev.AK. mov meprypdoovtar oto £yypogo
TOTEE-207101-2 wpokelévon va ETTUYOVUE VO OKOUOL IO PEUALGTIKO GEVAPIO.

5.3.1.1 Yhkd Koarooxevns (Materials)xar Aowixa Zrtoryeio Emipaveiog
(SurfaceConstructionElements)

To ktipraxod kéAveog, amotereitorl amd ta ENG oTOoLKE DL

1 Efotepwol toiyor ocvpPatikrg Ttoryomotiog MUTATIKNG ONTOTAIVOOOOUNG
EMYPNOUEV KOl amd TIC OVO OYelg Kol eVioyvuévn pe Oeplukn povoon
opvktoBaufoka  ©6to  €0MTEPIKO NG  (ATOOOOUEVOS  GUVIEAECTNG
Oeppomeportdtnrog nepinov 0,4W/m? K)

T Oplovtia dopikd otoryeia (0dmedo/opo@és HETAED OpOPMOV KOl GE ETOPY| LE
10 £00pOC) Omd TAGKO TGUEVTOL EMYPNOUEVN Kot amd TG OV0 TAEVPES Kl
HOVOUEVT LE TAAKEG O10YKOUEVNG TOALGTEPIVIG. (ATOOIOOUEVOG GUVTEAECTNG
Oepponepardtnroc 0,225 W/m? K)

1 Eocotepwd dwywpiotikd omd yoyocovido pe HOVOon opvKtoPfdpfoka.
(Amoddopevog cvvtereotg Bepponepatotntag 1,098 W/m 2 K)

O @épov OopyovVIGUOC OMOTEAEL KOTOOKELY, OO OMAIGUEVO OKLPOOEUD KOt
TEPIAAUPAVEL VTOGTLADUATO, OOKOVS KOl TAAKES OO OTAIGUEVO GKUPOSELLL.
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Baoika Aopika Itolyeia

TOU KTLPLAKOU KEAUPOUE CUUBATIKNC TOLXOTIOUAG

E€wtepikn Toyomotia

Movwon

Eowtepikr| Towomotia

Enixplopa

Twha
B Movwon

MAdxa towévrou

Eixovo 5-13 Baoixd Aopukd Zroryeio KeAdpovg Loufatixng Toryomoiiog

Ytoyelo Yoo T LAMKG KOTOGKELNG TAPOLGLALOVTOL EVOEIKTIKG GTO. TOPUKAT®
otrypdtuno oto mepPairov tov EnergyPlus(evomreg Material ,Construction) evod
otovg mivokeg Ilivokag 5-3 kou ITivakag 5-4 oty enduevn gvotnto mopatifeviot
ototyela yo T OeproPLGIKES 1010t TEG KAOE GTOKElOV.

4.2 File Edit View Jump Window Help
0| || Newbi | Dup0ti | Dip0ti+Cha| Del0i | Coppti| P

Conmmenls iom IDF
[0001] WindowateriatBlnd
[0010] Construction
%E@ g‘:ﬁmﬂvﬂ“ﬂ Evplanation f Objct and Curen Fied
0016] ZoneList (Dbject Descripbon: Regular matenals described wih ful set of themal properties
[0282) BuldngSiutace Delsied .
[0109] FeneshiaionSuface Detaled Field Descripion:
0024) WindowShadingConal ID: A1 }
(0007] WindowProperty Frame&ndDivider Enter 2 dphanumesic vahue
[00] InemaMass This fied s required
[0021] ShadingZone Detaled v
[Fied Unis 0b17 Obi18 0bi13 0620 b2t b2 0623 Ob24 0625 0626 0b2?
[Name ROOF _EdemalRer ROOF EPS  RODF _Concrete 5L RODF_intemal Pas FL_Extemal Render FL_EPS FL_Concrete SLab 604 T3mmwood  IW_Knauf Diamant IW_MiesalWool  FL_EPS Bem
Roughness Medurfough  Smooth MedurRough  MediunRouh  MediRouh  Smooth MedurRough  MedunSmooth  MedunRough  Smooth Smooth
Thckness ) s 015 03 0015 0015 015 03 om 0015 0085 00
Condhuctiviy Wink 08 o w3 048 10699 00428 24469 015 03 oM 00428
Densty kg/md k] 5 200 120 130 5 200 608 1000 2 5
Spectic Heal Ihgk 100 140 840 87 1000 1400 80 1630 1800 1000 140

Ewcova 5-14F1caywyn Acdouévav ya ta viika oro EP

72



EH: Edit Vie ump Window Help

D || @] Newti | Dupti | DupOti+chg | Delti | ComyOti | \

Class List Cormments from IDF

[0009] ScheduleT ypeLimits A

‘WindowM aterial Glazing
‘WindowM ateriat Gas

]
%
[0002] MateriatAuGap
j
I

]
[0021] Zore Exglanallan or qb\ecl and I?unent .F\e\d _
[0016] ZoneList (Object Description: Start with outside laper and work your way to the inside layer
[0262] BuidngSuface:Detalled 1Jp to 10 layers total, 8 for windows
[0109] FenestratiorSuiface Detalled Enter the material nae for each layer
[0024] ‘WindowShadingCantrol ) .
[0001] ‘WindowProperty:FramedndD ivider Field Description:
[0058] Internalass ID: A1

[0021] ShadingZone: Detaled Enter a alphanumeric value

<

Field Units Obil b2 Obj3 Obi4 0bB Obie Ob7 Obi8 0b8 0bjt0

Name Waooden Door Doki Roof Floor EW_50_Brick Wall EW_NO_Brick Wall EW_E0_Brick Wal Ew/_WO_Biick Wa Intema Wal Interzane Ceiling
Outside Layer Glass_4453 Layerd GO4 13mmwood  ROOF_Estemal Rer FL_Extemal Render EW_SO_Extemal R EW_NO_Extemal R EW_EO_Extemal R EW_WO_Estemal F IW/_Knauf Diamant FL_Extemal Render
Layer 2 Gap_2 W_0.0140 GO413mmwood ROOF_EPSBcm  FL_EPS Bem EW_S0_Verticaly F EW_ND_Verticaly F EW_ED_Vertically F EW WO _Vertically IW_MineralWool  FL_Extenal Rendsr
Layer 3 Glass_4453 Laperd GO413mmwood  ROOF_Concrete SL FL_Concrete SLab  EW_SO_Mineral EW_ND_Mineral W EW_EO_Mineral W EW_WO_Mineralh IW_Knauf Diamant FL_Concrete SLab
Layer 4 Gap_2 W_0_0140 ROOF_Internal Plas EW_S0_Intemal PL EW_ND_Inteinal PI EW_EO_Intemal Pl EW_WO_Inteinal P FL_Extemal Render
Layer 5 Glass_102_Layerdy FL_External Render

Ewova 5-15FE100ywyn Acdouévav yia v orataln twv douikav arotyeiowv oo EP

O VTOAOYIGHOG TV GLVTEAESTMV BepuomepatdTTag KAOE Soptkoy GToryeiov £yive e
Bdaon Tic e&iomoeic mov meptypdpoviar oto 3° Kepdhaio g mapodoac epyaciog Kot
pe dedopéva ta BepIOPLOIKA oTotyeio KABE VAIKOV Kot T YE®UETPIKA oTotXeln KAOe

toyonouag. To amoTeEAEGHOTA AVTOV TOV VTOAOYIGUAOV TOPOVGLALOVTOL GTOV TIVOIKOL
[Tivakag 5-3.

Iivaxog 5-3 Ocpuopooixéc 1010tntes Aouikmy oTtoryelwy yia v TepIntwon e
OOUPOTIKNG TOLYOTOLIOG

YovTELEOTNG Ogppui) Iosodovvapn Isodvvapog
. Iayog Oeppxiyg Avtiotaon Ogppuxi) YuvTeLEoTNG
Yhko . , .
(m)  Ayoynypoérntog R-value  AvrictaonRt OgppomepatdTnrog
k (W/mK) (m?’K/W) (m?’K/W) U (W/m?K)
Eémtepko Eniypiopa 0,015 0,890 0,017
Apyvaxn
OntomivOog pe 0,1 0,450 0,222
KGOeTeg omég
Movoon 0,065 0,035 1,857 2,36 0,424
Opvkropapfoxa
Apyvhaxn
OntomivOog pe 0,1 0,450 0,222
KGOeTeg omég
Eocotepwkog Xopag 0,015 0,390 0,038
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Adamedo

Eémtepwko Enmiypiopa 0,015 0,890 0,017
Moévomon
AYKOPES 0,15 0,035 4,286 4,45 0,225
Hoivotepivng (EPS)
Miaxa Towypévrov 0,3 2,000 0,150
Opoony
Eémtepko Enmiypiopa 0,015 0,890 0,017
Moévomon
Avoykopévng 0,15 0,035 4,286
Moivotepivng (EPS) 4,95 0,220
MAdxoe Toypévrov 0,3 2,000 0,150
Eocotepwkog Xopag 0,015 0,390 0,038

Ecmtepucn Torgomoria

I'vyocavidoa 0,015 0,270 0,056

Movoon 0,028 0,035 0,800
Opokrofappaxa 0,91 1,098

I'vyocavidoa 0,015 0,270 0,056

5.3.1.2 Yrmoloyiouog Ocpuoyepoparv
Me Bdaon tov K.Ev.AK. oavédioyoa pe ) 0€om epedviong tovg ©t0 KTiplo, ot
OeproyEépupeg omavIOVTOL:

1 om ovvapuoyn TOV KATOKOPLE®V JOHIK®OV oToyeimv  (KaTakdpLEES
Beproyépupes)

1 ot cvvappoyn twv oprlovVII®V SOMK®OV GTOLXEI®MV LE TO KATAKOPVOO OOUIKE
ototyeia (opldvtieg OeproyEpupeg)

1 om ovvoppoyn TOV KOLVEOUATOV HE TO GULUTAYY] OOMIKA oTotKEln
(Beppoyépupeg KOLEOUATOV).

74



O xatakdpveeg Beppoyépupeg evromiloviar oTig KOTOWELS TOV KTipiov, Aedopuévou
OTL M KVPL O18.0TOGT TOVS AVATTOGGETAL Ko’ DYOC, TO UKOG TOLG LETPATOL LE BAon
o ox€dl TV ToM®V. Atakpivovtol Tpelg vmokatnyopies: Oeppoyépupeg Evoong
doutkdv otoryeiov (XX), Bepuoyépupec ecotepikdv yoviov (XI0), Oepuoyépupec
eEotepicav yoviov (EIN) 0nmwg eaivetal 6to oynuo:

‘Evwon Sopxy Efwrepmry
ororgeiwy (LX) ywvia (=N

[ % . | | 2 ” g

s L
= Eowrepid hl e L_
// ywvia (II) - /

| -

1

Ewcovo 5-16 Ovouorodooio Karaxopvpwv Oepuoyepopav [K.EN.A.K]

O1 opldvtieg Beppoyépupeg evionilovion 6Tig TOHEG TOL KTipiov. Aedopévov 0T
KOpla 0146TA0T| TOVG AVATTOGGETOL KATE UNKOG TV OOULIK®V GTOLXEI®V, TO UKOG
TOVG HETPATAL [UE BACT TO OYXEOLN TV KATOWEWDV. AlakpivovTal EXTA LTOKATNYOPiEg
OM®G TOPOLGLALETOL KO GTO GYYLLQL:
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Opogri o€ Tpoegoxri
f) Spa f otéyn (AZ) ﬂ

L

Aamédo o€
Tpoegoxr A emavw Opogr| ot
amé muAwrr (AMN) Ll _ eooxr (OE)
[ I
—
Opogr| ot rpoefoxry Adamedo ot
fi Bipa A aréyn (AZ) | _| eooxr (&Y)
[
Evdiapeco
damedo (EA) | |||
[
=
€

= | Nepideopog
|/ evioxuong (NP)

Admedo oe
édagog (A®) | |

Ewcovo 5-17 Ovouorodooio Opilovtiwv Ospuoyspvpav [K.EN.A.K]

Ot Oepuoyépupeg  kovpopdtov evtomilovtar ot 0€oelg  ovvapuoyng TV
KOVQOUATOV UE TO GLUTAYT OOk ototyeia. To unKog Tovg petpdton pe Pacn Tig
OO TAGELS TOV OVOLYUATOV.

Awokpivovtal 000 vrrokaTnyopies :

1 Bepuoyépupeg 6to Aapmnd tov Kovemuatog (AlT) ko
1 Bepuoyépupeg 610 avoKdaot / kat®Kact Tov Koveopatos (YIT)

Me Bdon ta Ttapandve Kot tovg avtictoryovg wivakeg Tov K.Ev.A.K ot vroloyiopol
TOV OTOAELOV AdY® OEpLOYEPUPOV Y10 TO KTiPlo GVUPATIKNC TOLoToUag ElYav ¢
egng:

Notwog Toiyog

Tomog , .
Ogppoyéqupag pe ®£ppl\t/([)2:((|;1€)pd)v v LQ @s;itz::;sjggﬁrag
paon 1ic TOTEE- [m] [W/mK] [WI/K] U [W/m2/K]

2017/2

EA-11 20,915 0,45 9,412 0,237

AX-15 0 0,65 0 0

Zr-11 10,120 -0,2 -2,024 -0,038

AD-3 0 0,35 0 0

X¥-18 7,590 0,45 3,416 0,064
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AII-25 11,834 0,05 0,592 0,011
Em@advero [m2] 52,914
U-Apyiko 0,424
U- Ogppoyepupav 0,289
U-Ioodvvapo 0,713
Avatolkog Toiyog
Tomog ,
, , YuvteleoT
Oeppoyépupog pe Mnkog v LQ @sp onaparéj’rg]rag
paon i TOTEE- Ogppoyepupdv [m] [W/mK] [W/K] J [W/m2/K]
2017/2
EA-11 15,695 0,45 7,063 0,177
AX-15 6,800 0 0
Er-11 10,120 -0,2 -2,024 -0,050
AD-3 0 0,35 0 0
¥¥-18 7,590 0,45 3,416 0,086
AII-25 8,018 0,05 0,401 0,010
Emeaveia [m2] 39,70
U-Apyiko 0,424
U- Ogppoyepupov 0,223
U-Ioodvvapo 0,647
Bopewog Toiyog
Tomog XUVTELEOTT]
Oeppoyépupog pe Mnkog U} LQ Ocpuoms a‘r(’)"rlgw
paon i TOTEE-  Ogppoyspupdv [m] [W/mK] [WIK] P S [W;)mZ /K1]] s
2017/2
EA-11 20,915 0,45 9,412 0,237
AX-15 0 0,65 0 0
Er-11 5,060 -0,2 -1,012 -0,025
AD-3 0 0,35 0 0
¥¥-18 7,590 0,45 3,416 0,086
AII-25 4,645 0,05 0,232 0,005
Eme@avewa [m2] 39,70
U-Apyiko 0,424
U- Ogppoyepupav 0,303
U-Icoo0vapo 0,727
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Avtikog Toiyog

Tuomog Mnko YVVTELEDTT]
Ozpuovigupas pe ®spuoya(plg)p(bv v LQ @apuonapa‘ré‘?ﬁ‘wg
Béon Tic TOTEE- [WimK] [WIK]

[m] U [W/m2/K]

2017/2

EA-11 15,695 0,45 7,063 0,177

AX-15 3,400 0,65 2,210 0,055

Er-11 5,060 -0,2 -1,012 -0,025

AD-3 0 0,35 0 0

X¥-18 0 0,45 0 0

AII-25 11,834 0,05 0,592 0,014

Emeavera [m2] 39,70
U-Apyko 0,424
U- Ogppoyepupov 0,222
U-Iso0dvvapo 0,647
Opoon

lenog Mnkog XuvTELEOTNG
Osppoyéqupag pg Oeppoyeup®OV v OgpponepaToTNTOUS
Béon 1ic TOTEE- [m] [W/imK] [WI/K] U [W/m2/K]

2017/2

EA-11 73,22 0,45 32,949 0,100

AX-15

Er-11

AD-3

X¥-18

AII-25

Em@dvero [m2] 328,26
U-Apyko 0,222
U- Ogppoyepupov 0,100
U-Ieodvvapo 0,323
Admedo
Tomog ,
. , XVVTELEDT
Oeppoyépupog pe Mnkog vy LQ G)spuonspar()?ﬁwg
Baon Tic TOTEE- Ogppoyspupodv [m] [W/mK] [WI/K] U [W/m2/K]
2017/2
AD-3 73,22 0,35 25,627 0,078
Em@dvera [m2] 328,26
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U-KaBapig 0,224

Emoaverog
U- Ogppoyepupdv 0,078
U-Isodvvapo 0,302

5.3.2 Xbvomua Toyomotiog amd CLT ko ZvpPatikd Movotikd Y Akd

5.3.2.1 Yhkd Koarooxevns (Materials) kar Aouixa Zroiyeio Emipaveiog
(SurfaceConstructionElements)

Baoikd dopikd vMkd g TOorOomolog OVTNG OMOTEAEL TO TOVEA GTOVPOTNG
emkoAN ¢ Evleiag (CLT) omd kovipa mhaké. H e€mtepikn) toygomotio enevovetan
YL AGYOLG TPOGTAGiaG amd TNV VYPAUGio KoL TOV aEPO amd GTPOGCT OTTOTAVOOSOUNG
EVD Y10 GTATIKOVS AGYOVS, GTOV YMPO TOL 1GOYEIOL 1 TOLYOTOU TV KOWOXPNOTOV
YOPOV KOTOOKEVALETOL 0O EVIGYLUEVO OKVUPOdEU (eMEVOLUEVO pEe TOVPAO OTIG
eEMTEPIKEG EMPAVELEG Yo ausOnTiKovg AOYyovg). H kataokevn amd méved CLT dev
amortel TNV VTOPEN PEPOVTOG OPYOVIGHOV Atd OTGAAL 1] oKLPOSEUN KaBDS T 1010 TaL
TAVEL EMTEAODV TNV AEITOVPYIOL TOL QEPOVIOS OPYOVIGUOD TOPOACUPAVOVTOG Kot
Katavépovtag to. eoptia avaioya. Kdabe dopkd otoryeio (opildvtio 1| kdbeto) elvan
evioyvpuévo Oepuikd pe ocvpPatikd viwd Beppukng povoong (eite doykwpévng
nolvotepivng gite opukToBaupara) evd vrdpyel TPOPAEYN TOGO YL TV NYOUOVOGT
0G0 Kol Yo TNV HOveoon pe eilp amévovtt otnv vypacio. Xe 0Tt agopd TV Opepkn
amodoon NG toyomotiog T tedevtaia mapoieimovtal. H chvdeon petald tov mavel
YiveTo PE HETOAMKOVG GUVIEGOVS OTTMC TEPLYPAPETOL TAPOUKATO.

AvoruTikotepa 1 S1ATOEN TOV SOUKAOV GTOLYXEI®V KOt 01 BEPLOPLGIKES 1010TNTEG TOV
Kd0e Soptkov VAKOD TaPoVCIALOVTOL GTO TOPAKATM GYLOTO KoL TIVOKES
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Katakopuda Aopika Itolxeia

Zuothpatog Toyomnotiag Iravpwti EmikoAAntig Zuleiag (CLT)

A1 BrickCLT-120 A2-BrickConcrete-200Conc A3-ConcreteCore-200Conc
4025 496

1 i
71n SN

¥

our 4 | | our ¢ | ) sTaR FLAT 4 | P sTAR
B2 SingleCLT-120 B1 - PartySingle-120 B4-SingleCLT-120-Lined2Sides
| | |
FiaT 4 P comrrDOR FLAT 4 ' ) FLAT/CORRIDORICOMMERCIAL staR 4 | P CORRIDOR

C1-InternalPartition

100

9. BEDROOM ) eo.LOUNGE

Ewcovo, 5-18Karaxopvpa dopura. atoryeiw yio. v toryoroiiog ue CLT ko ovufatixa
HOVOTIKG. DAIKG,
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Opulovtia AOHKA ZTOLXELD

Juothpatog Towyomnotiag Ztavpwtig EmikoAAnti¢ Zuleiag (CLT)

S1 Ground floor slab - core F2 Upper floors

AR G
ARG N N IS AT T B R B [
B AR R R AT AT

470

850

$4 Ground floor slab R1 Typical Roof

AR

707(min)

850

Ewcova 5-19 Opi{ovrio dopurd ororyeiw yio v toryonoiios ue CLT kou ooufatixd,
HOVOTIKG. DAIKG,

Iivaxog 5-4 Ocpuopooixéc loiotntes Aoy ororyeiwv Toryomoiiag CLT

Yoomnpo Toygomoriog Zravpmtig Emkorlinmig Evieiag (CLT)

E&otepucn Toyomoria Tomwov Al( ortomiivOodopn kar CLT)

Yuvredeotilc  Ogppki I‘(’;’gap”l:’l‘:(l%‘]

ONOMAZXIA Hayog Oepukic Avriotaon AvricTaoy
B¢

Ioodvvapog
YVVTELEOTNG

YAIKOY (m) Ayoy/tag R-value Rt PUOTTEPATOTNTAC
2 2
k (W/mK)  (m*K/W) (m?K/W) U (W/m?K)
OntomivOodopy 0,103 0,350 0,292
AkoprTn mhaxa o g75 g pq 3,571
PULVOAIKOV APpov 505 0197
IMaver CLT 0,120 0,130 0,923
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Awdkevo Aépa 0,150

Hyopovoon 0,015 0,250 0,060
Hyopévoon 0,015 0,250 0,060

Eotepun Torgomoria THvmov A2( ontomiivOodop),ckvpidoepa)

OntomivOodonry 0,103 0,350 0,292
Yoaropappoxog 0,075 0,040 1,875

AKOUTTN TAGKO

8 ., 0,100 0,021 4,761 7,24 0,138
PULVOLIKOV APpPov ' ’
YKvpooEna 0,200 2,330 0,085
Awakevo Aépa, 0,150
I'vyoocavioa 0,015 0,19 0,078
EEotepucn Toyomoria THmov A3 (ckvpodepa)
Hyopoévoon 0,015 0,250 0,060
Yoropappoxog 0,075 0,040 1,875
Awbgkevo Aépa, 0,150
Xkvp6depa 0,200 2,330 0,085
AwoKevo Aépa 0,150 4,25 0,234
YohoBappoxag 0,075 0,040 1,875
Hyopovoon 0,015 0,250 0,060
Eocotepucn} Torgomorio THomov B1 (CLT 120mm)
Hyopdévoon 0,015 0,250 0,060
Hyopdévoon 0,015 0,250 0,060
YohoBappaxac 0,060 0,040 1,500
IMéaver CLT 0,120 0,130 0,923 4,16 0,240
YohoBappaxac 0,060 0,040 1,500
Hyopdévoon 0,015 0,250 0,060
Hyopdvoon 0,015 0,250 0,060
Eocotepucn} Torgomorio THomov B2 (CLT 120mm)
Hyopodévoon 0,015 0,250 0,060
YohoBappaxac 0,060 0,040 1,500
Awbkevo Aépa, 0,150
IMéaver CLT 0,120 0,130 0,923 4,34 0,230
Awbkevo Aépa, 0,150
YohoBappoxac 0,060 0,040 1,50
Hyopdévoon 0,015 0,250 0,060
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Eocotepuc Torgomorio Tomrov B4 (CLT 120mm)

Hyopdévoon 0,015 0,250 0,060
Hyopévoon 0,015 0,250 0,060
Awbgkevo Aépa, 0,150
MMéaveh CLT 0,120 0,130 0,923 1,46 0,683
Awakevo Aépa. 0,150
Hyopévoon 0,015 0,250 0,060
Hyopdvoon 0,015 0,250 0,060
Eocotepiko Avuymprotiké Tomov C1
I'vyoocavioa 0,015 0,190 0,078
Yoaropappoxog 0,060 0,040 1,500 1,65 0,603
I'vyoocavioa 0,015 0,190 0,078
AATIEAO/OPO®H METAEY OPO®ON
Hyopovoen 515 0,250 0,060
Opogiig
Awbgkevo Aépa. 0,180
IHavel Aamédov
CLT 0,140 0,130 1,076
I'vyoocavioa 0,400 2,500 0,160
Mévoon Aarédov 7,34 0.13
Awykopivig 5500 0,035 5,714
IHolvoTepivng
(EPS)
I'vyoocavioa 0,018 0,320 0,056
ZEvMvo Aamedo 0,015 0,150 0,1
AAIIEAO IXOT'EIOY TYIIOY S1 (ATAMEPIEXMATQN)
Miéka Towpévrov 0,550 0,160 3,437
Movwon Aarédov
AOYKOPENS
IMoAvotepivng 0,200 0,035 >.714 9,57 0,104
(EPS)
Eniypwopo Aarédov 0,08 0,870 0,091
Mlaxdxt 0,02 0,060 0,333
AAIIEAO IZOI'EIOY TYIIOY S4 (KENTPIKHX EIXOAQY)
Miaxe Towpévroo 0,550 0,160 3,437
Movwon Aarédov
AOYKOPENS
IMolveTepivig 0,200 0,035 2714 9,22 0,108
(EPS)
Evieyopévo 5100 1,400 0,071
YKUPOOENQ.
OPO®H TYIIOY R1
Hyopévoon 0,015 0,250 0,060 5,92 0,168
Opogiig
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Awdkevo Aépa 0,180
ILével Aamédov

CLT 0,140 0,130 1,076
Awbakevo Aépa 0,180
Movoon Opogrig 0,130 0,030 4,333
ECorepuco 0080 0,870 0,001
Eniypwopa

5.3.2.2 Yrmoloyiouog Ocpuoyepvparv

H toyomotio. amd CLT cuykpivOpevn e ovTioTOL(0 GUGTIIATO TOLYOTOU G amd EVAO
N GALEC eAOPPEG KOTOOKEVEG, TAPOLGCLALEL TAEOVEKTNUA o€ OTL APOPA TN UIKPN
Tapovcio Beppoyeupdv AOY® TOL TPOTOL GLVOPUOAOYNONS TV pepdV . Ot
oavideg CLT odapopeadvovion xoato KOPLo AOYo ¢ ovveyels MeyOAec emupdveleg
LELOVOVTOG TIC EMUEPOVG OULVOECELS HE oamotédecpa Tn Heiwon  onuiovpyiog
ypoppkev Oeppoyepupmv.Qotdco eivar advvato va Stapopewbel pio «omeipny»
EMPAVEIL TAVEL Kol £T01 WOPd TNV TEPLOPICUEVT €KTOCT TOL, (QOIVOUEVA
Oepuoyepupodv  mopatnpodvtal  oto  onueion  OmOv  VEAPYOLV  UETOAAIKOL
OUVOEGLOL,KOYALEG Kata KOPLO ADY0,0TIC GUVOEGELS LETAED TV GOVIO®V.

Ot ovvdéoelg Tov cavidov CLT ympilovtar otig katnyopieg:
o) GLVOECELS LETAED TOlYWV,

B) cuvdéaeic Toiywv-opoenc,

Y) CUVOEGELG TATOUOTOC-TOIY®V.

Ot ovvdéoelg petalh toiywv yopilovtor pe TV GEPA TOVG GE GLUVOEGELS TAVE-
nhvel (ommv omoio €(OoVUE CLVOEST GLVEYOVLS EMPAVEING KOl YOVIOG) Kol OTIG
OLVOEGELG OTOWPOV (GTNV OToia TO £val TAVEL GUVAVTA TO AALO KAOETO GE EVOLANEGO
ToUn NG emEdveldg tov). Ot cvuvoéoelg HeTaED ToixoV-TaTOWATOS Ywpilovtal oTig
ouvvdéoelg Tomov «Mmaidvy (“ballon type”) 6mov éyovue kKatakdpven evandbeon kat
GUVOEST] TOV TATMUATOS G TPOEEWYES TNG CLVEXOVG KOTAKOPVONG TOLYOTOM, KOl GE
OUVOECELS «EVOAAOKTIKOD TOTOLY ONOV TO TATOUO TOKTOVETOL GE ECMOYEG TNG
ovveyovg kdBetng toryomotioc. [a Tov vroAoyopd TV YPopIKOV Beproye@LPOV
oTIG ovvoéaelg petalh toiyov kot opoeng AapPdavetar cuvnOmg 1 TopPAdOYN TNG
nopovoiag opoerg opldvtiag emedavewag. [Chang, S. J., Wi, S., & Kim, S. (2019).
Thermal bridging analysis of connections in cross-laminated timber buildings based
on ISO 10211. Construction and Building Materials, 213, 709-722.]

AVOALTIKOTEPO. Ol TOTOL KOU 1) OVOUOTOO0GI0 TMV YPOUUK®OV KOl GNUELK®OV
Oeppoyepupmv otic katookevég amd covidec CLT ocvotnuatikoromdnkav amd toug
Chang et al. ou omoiot Kol VTOAIYIGOV TEPAUOTIKG TOV GUVTEAEST| YPOUUUIKNG
Bepuonepatotnrag v kabe mepimtwon ( yw toygomoiia CLT tomov ply-lam
(plywood-lamina)). To amoteAéopoTo. GULTA  YPNOLUOTOOVVTIOL KOL  YIOL  TOVG
VTOAOYIGHOVS TNG TTOPOVCHG EPYOCIOG KOl TOPOLGLALOVTIOL GUVOTTIKG GTOV TivaKo
[Tivaxag 5-5:
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Iivaxog 5-5 Zroiyeia Ocpuoyepvpav atny toryorotia CLT

YUVTELEGTIG
Tomog I'poaguc] avonapdotoc Ovopatodocia l"pup,p,u(f’]g Tpémog
6hvdcong paua P N B Ozpponepatémrag Tovdeong
¥ [W/mK]
|
e R-1 0,1003 J
Toiyoc-Opogyy, ' "n
R-2 0,2195 i
F-B-1 -0,0072 EF
Toiyoc- Tfif,;’] >l
Aéneo W 7 F-B-2 0,0729
(Mmoadove) rd
F-B-3 0,0735 _Fl
F-A-2 0,0436 i
g F-A-2 0,0362 |
Toiyov W4/
TATMOUOTOG : 7
(EvaAilaxtiko)

F-A-3 0,0941

L
|
F-A-4 0,1555 : |
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W-P-1 0,0749 ﬁ |
= 0o -
Totiyoc-Toiyog : "“ 3 b ( W-P-2 0,0877 |MW * |
(ITéver- ‘ /£ o
[Tévelr) W-P-3 0,0397 '—I_—|
W-P-4 0,0472 | L
W-E-1 0,1476
\
= W-E-2 0,0630 -
Toiyoc-Toiyog ié 7 ==
(Akpm) :
W-E-3 0,0691
W-E-4 0,2195 .iJ:
S W-C-1 0,0841
Totyog-Toiyog ‘ ~_ ‘
(Ztowpdg) ‘ 4
W-C-2 0,1642 : =
ITivaxag 5-6 Yroloyiouog Oepuoyepopav oty toryomorio. CLT
Notwog Toiyog
Tomog Oeppoyépupoag Mnkog LQ YOVTELEOTNG
ne paon tovg Chang et  Ogppoyspupdv [VV/\:’n K] [WIK] OgppomepatdTnTOg
al. [m] U [W/m2/K]
FA3 20,915 0,094 1,968 0,037
R2 6,000 0,213 1,275 0,024
WE4 10,120 0,220 2,221 0,042

86



WC2 7,590 0,164 1,246 0,024

Emadvero [m2] 52,915
U-Apyiko 0,197
U- Ogppoyepupav 0,127
U-Ioodvvapo 0,324
AvaToMKOg
Totiyog
Tomog Oeppoyépupog Mnkog LQ YUVTELEOTIG
ne paon tovg Chang et  @gppoyspupdv [W/‘:’n K] [WIK] OeppomepatdTnTog
al. [m] U [Wim2/K]
FA3 15,695 0,094 1,447 0,037
R2 6,800 0,213 1,445 0,036
WE4 10,120 0,220 2,221 0,042
WC?2 7,590 0,164 1,246 0,024
Emeaveio [m2] 52,915
U-Apyiké 0,197
U- Ogppoyepupav 0,161
U-Ioodvvapo 0,358
Boéperog Toiyog
Tomog Oeppoyépupag Mnkog LQ YUVTELEOTNG
ne Baon tovg Changet  Ogppoye@up®v [W/‘:,n K] [WIK] OeppomepatdTnTog
al. [m] U [W/m2/K]
FA3 20,915 0,094 1,968 0,037
WE4 5,06 0,220 1,111 0,042
WC?2 7,59 0,164 1,246 0,024
Emadvero [m2] 52,91495
U-Apyiké 0,198
U- Ogppoyepupav 0,109
U-Ioodvvapo 0,307
AvtikocToiyog
Tomog Oeppoyépupog Mnkog LQ YovTELESTNG
ne paon tovg Chang et  Ogppoyspupdv [W/‘:In K] [W/K] OeppomepatdTnTog
al. [m] U [W/m2/K]
FA3 15,695 0,094 1,447 0,037
R2 3,400 0,213 0,723 0,018
WE4 5,060 0,220 1,111 0,028
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Em@advero [m2] 52,915

U-Apyiko 0,198
U- Ogppoyepupov 0,083
U-Icod0vapo 0,281
Opooiy
Tomog , ,

. Mnkog 2VVTELESTNG
Ospuoyigupos pe Ogppoye@up®v v Q OgppomepatdTnTog
paon 1ic TOTEE- [m] [W/mK] [WIK] U [W/m2/K]

2017/2
R1 73,22 0,1003 7,344 0,021
Em@dvera [m2] 328,26
U-Apyko 0,140
U- Ogppoyepupov 0,021
U-Ieodvvapo 0,161
Admedo
Tomog XUvTELEOTNG
9,8 PROYEPUPUS HE Mm(og' v LQ OgpponepaToTNTOUS
Baon Tic TOTEE- Ogppoyspupdv [m] [W/mK] [W/K]
U [W/m2/K]
2017/2
F-B-2 73,22 0,0729 5,388 0,016
Em@advera [m2] 328,26
U-Kabapic 0,136
Em@averog
U- Ogppoyepupov 0,016
U-Ieodvvapo 0,152
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5.3.3 Xvomuo EAappdg Toryomotiag pe Yreppovotikéc Zavideg Kevov (VIP)

Ye oavtn 1t mepimtwon M ovuPotikny toyomotion aviikadictator TANP®G omd
TPOKOTAGKELOGUEVT] Totyomoua Enpdg dOunong e EAaQPL HETAAAMKO GKEAETO, LE TN
GUVOPUOYN TNG VO TPOYLOTOTOLEITOL TAV®D GTOV PEPOVTO, OPYOVIGHO TOL KTNPiov pE
™ XPNoMN EWIKOV cLVdEouwV. [a emmAéov BeppopdVMOOT), TOTOBETOVVTOL LOVAOTIKEG
oavideg kevov (VIPs), ot omoleg kol Kotatdooovtal otnv kKotnyopio. TV VIEP-
HOVOTIKGOV VAkdv. To ovvolkd U-value g toryomouiog eivon 0.35W/m?K,
oLVLTOAOYILOVTAG TIC YPOUUIKES Kot TIG onuelakég Oepuoyépupec. To Kovpoduato Tov
KInpiov pe cuvheTIKO TANIG1LO KOl TPUTAOVE VOAOTIVOKES TOPAUEVOVY, OTTMOC Kol GTNV
nepinton ™G «ZVUPOTIKNG) . ZTIC EVOTNTEC TOV 0KOAOVOOVV , TapovSldlovTal To
YOPOUKTNPLOTIKA TOV KEADPOLS TOV KTIPIOL.

5.3.3.1 Yhikd Koarooxevns (Materials)xar Aopira Zrtoryeio Emipadveiog
(SurfaceConstructionElements)

To mpoypoappa EnergyPlus, amottel v avoivtiky meptypa@n T®V VAIKGOV oo To
omoia Kol KoTaokKeLALoVTOL Ol EMPAVELEG TOL KEADPOLS ToL KTnpiov. ['a kG vVAIKO
Eexoprotd, mpémel va opileTon M TPaOLTNTA, TO TAYOS, O GLVTEAESTNG Oeplukic
AyOYUOTNTOC, 1 TUKVOTNTO Kot 1 OeppoympnTikdTnTa TOV. O 0OVOAVTIKEG SLOGTAGELS
TOV EMEAVEIMV 7OV Pplokovior eviog Bepukav {ovov, opilovtar péco amd Tig
CUVTETAYUEVEG TOVG OTOV Y®po. Toavtoypovmg, €k10¢ amd Tov KOOOPIGUO TV
emMPavel®V (eEMTEPIKN- ECMTEPIKY  TOLYOTMOUN, OPOPN, OATEDD) TPEMEL VOl
TEPLYPAPETAL Y10 TO €AV Elvar EKTEDEUEVEG GTNV NAOKT] OKTIVOBOALD KOl TOV AVELO.

Ta dopikd ororyeio Tov ktpiov givar 3 OOV (€va KATAKOPLEO TO 0TOi0 aPopd TNV
eEmTEPIKN TOLYOTOLiD) Kot dVO Yl TO dATMESO KOl TNV 0poPn) 0TS TapovctdlovTot
omv Ewoéva 5-20. Eved omv Ewdva 5-21 mapovcialovior ocvvomtikd ot
Beproguoikég 1010t Teg Tov KABE VAWKOD pe Pdom TG omoieg vmoAoyiletal Kot o
1003VVOU0G cLVTELAEoTNC Bepuomepatotntag U-value.
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Baokd AOMLKA ITOLXEL

Mpokatackevacpuévou cucTHpATo  Totyonotiag eAadpd( KATACKEVH(
pe Oeppopovwtikég Zavideg Kevou (VIP)

E§wtepikr) Toyomotia Opoodn Adnedo
e
= |
-Admebo
-MAaxkeg Sanédou
[  OpBootdreg Tubooavida u S
s Emixplopo c v THXOpOVIaT
XPLOpL NetpoPapPaxag 3 :
- © M 3 -MAaxeg Aamédou
B YupBatikd Mévwon  _[ygooaviba :
. X -NetpoPapPakac
lupooavida -NetpoPdappPakac Fodoonita
- VIP -NM\dxa Aarédou

-Adnebo (OmAwopévo

(omAwopévo okupodepa) eenobepal

Ecovo, 5-20 Baoixa Aopikd. otoryeio. eAappog T0Ly0moliag 1Ue DTEPUOVOTIKG, DAIKO,

EEotepurcn Toyomoria

, , loodvvapn
YVvTELEOTNG Oeppin) , ,
ONOMAZXIA Iéyog Ogppikng Avtictaon GSPP‘““] EUWSMGTnG
, Avtioctaon Ogpponepototnrog
YAIKOY (m) Ayoyypoémrag  R-value
K(W/MK)  (mK/W) Rt U (W/m’K)
(m*K/W)

EGwtepucd 0,015 0,890 0,017

Eniypwopa

I'vyooavida 0,015 0,300 0,050

Moveon 0,15 0,035 4,286
Opvkrofappoxa

FDWOG(lViﬁ(l 0,015 0,300 0,050 8,78 0,113

VIP 0,02 0,007 2,857

Moveon 0,05 0,035 1,429
Opvkrofappoxa

I'vyooavida 0,015 0,300 0,050

TI'vyooavioa 0,015 0,300 0,050

Adamedo

MG 0,150 1,830 0,082 6,20 0,159
Towpévrov
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TI'vyooavioa 0,015 0,270 0,056
Moévaon 0,200 0,035 5,714
Opvkrofappoxa
aveh Aamédov
YynMig 0,028 0,440 0,064
IMvukvotyrog
Hyopovoon 0,02 0,070 0,285
YoPag 0,032 0,380 0,084
Entypropa 4 515 1,500 0,010
AamédoV
Opoony
Movotikiy Tawviee 0,006 0,200 0,030
IHaveh Aamédov
YynMig 0,028 0,440 0,064
MvkvétnTog
Moévoon
OpuvkToBippoxa 0,200 0,035 5,714 6.71 0,149
I'vyooavioa 0,015 0,270 0,056
Movaon 0,028 0,035 0,800
Opvkrofappoxa
I'vyocavidoa 0,015 0,270 0,055
Eocotepikd Awoyopriotikd Aopatiov
I'vyocavidoa 0,015 0,270 0,056
Movaon 0,028 0,035 08 0,01 1,097
Opvkrofappoxa
I'vyocavidoa 0,015 0,270 0,056

Ewova 5-21Ocepuopooikes 1010tnteeg 0opiKmy vAIKWOV EAOPPAS TOLYOTOIIOS e

DTEPUOVTIKG DAIKG,

5.3.3.2 Yrmoloyiouog Ocpuoyepvparv

H peiétn ¢ enidpaomng Tov gatvouévon Tmv BepHIK®OV YEQUP®Y Kol 0 VITOAOYIGUOG
TOV OeplikdV amwAEldV €EAITIOG TOVG OTNV TEPITTOOTN TG EAAPPES TOLYOTOUNG
QLTS NG HOPONG £YIVE AVOAVTIKA G€ ovtioToryn HEAETN Tov A.MavwAiton Kot yio
nepeTaipo PEAETN yivetaw avaeopd oty Pipioypaeio [43] .H perét avt) apopd
TOV VTTOAOYIGHO TOGO TMV YPUUUK®V O16d140TAT®OV OEpUIK®OV YEPUP®OV OGO Kol T®V
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TPLOOAOTATOV  ONUEWOK®OV  OEPUOYEQLUPOV  HEG®  TPOYPAUUATOS — OPLOUNTIKNG
npocopoiwong CFD kor muepmeipwkov oyécemv. Ilopokdto oamotvmdvoviol 1
OVOLOTO00G10 TV TOUM®V OEPUIKOV YEQLUPOV KOl T VTOAOYIGUEVEG TIUEC TOV
CLVTEAEGTMV YPOLULKNG BEpLOTEPATOTNTOS Y10 TOV KAOE Eva avTioTolyo

Iivaxag 5-T Lroryeio Ocpuoyepopav ELappds toryomotiog

ZovTEleoTig
Tomog o Sooi r puuumjiq
oVVOEDT g VOROTO00GLL — @zppomepatdTnrag
¥ [W/mK]
Totyoc- Wall-Roof
Opogn junction (R5) 0,1074
Totyog- Wall-Balcony
Mrolkdvi junction (B1) 0,3466
Totyog- Convex corner
KoAldva, between walls -0,0478
(Axpr) with pillar (C14)
Totyoc- Junction Wall- )
Admedo slab-on(GF5) 0,0709
, Junction Wall-
Totroe: window frame
Kobepwpa . : 0,1036
100000000 with continuous
pavLp insulation(W12a)
Totyoc- .
(Evduapeon) J
Ooncswmg -Stud 0.0230
tonov |
Op rowrng C-Stud 0,0170
Tomov C
Op Oocfwmg- CW-Stud 0,001
Totyog

ITivokog 5-8 Ymoloyiouog Ospuoyspopawv Eloppags Toryomotiag

Norwog Toiyog
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Tomog Oeppoyépupog Mnkog YUVTELEOTIG
ne paon tovg Chang et  @gppoyspupdv [W/‘:’n K] [VI\_/%] OeppomepatdTnTog
al. [m] U [W/m2/K]
C-Stud 300 0,017 5,168 0,098
I-Stud 0 0,023 0 0,000
CW-Stud 300 0,001 0,384 0,007
C14 10,120 -0,020  -0,197 -0,004
R-5 20,915 -0,011  -0,230 -0,004
GF-5 0 0,000 0,000 0,000
B-1 6 0,096 0,576 0,011
P-5 7,590 0,153 1,161 0,022
W12a 11,834 0,091 1,077 0,020
Emo@avela [m2] 52,915
U-Apyiké 0,113788
U-OpBootatdv 0,104925
U- Ipoppikov 0,043
Oeppoys@up®dv
U-Is0dOvapo 0,262
Bopewog Toiyog
Tomog Oeppoyépupag Mnkog XUVTELEGTIG
ne Baon tovg Changet  Ogppoye@up®v [W/\:’n K] [VI\_/5I3<] OeppomepatdTnTog
al. [m] U [W/m2/K]
C-Stud 300 0,017 5,168 0,098
I-Stud 0 0,023 0,000 0,000
CW-Stud 300 0,001 0,384 0,007
C14 5,060 -0,020  -0,099 -0,002
R-5 20,915 -0,011  -0,230 -0,004
GF-5 0 0,000 0,000 0,000
B-1 0 0,096 0,000 0,000

93



P-5 7,590 0,153 1,161 0,022
W12a 4,645 0,091 0,423 0,008
Em@avela [m2] 52,915
U-Apyiké 0,114
U-OpBooctatmv 0,105
U- Fpamuko')v 0,022
Oeppoyeeupav
U-Ioodvvapo 0,241
AvVaTOMKOS
Toiyog
Tomog Oeppoyépupag Mnkog LQ YUvTELEOTNG
ne Baon tovg Changet  Ogppoye@up®v [\N/‘:In K] [WIK] OgpponepatdTnTOC
al. [m] U [W/m2/K]
C-Stud 225 0,017 3,876 0,098
I-Stud 0 0,023 0,000 0,000
CW-Stud 225 0,001 0,288 0,007
Ci4 10,120 -0,020 -0,197 -0,005
R-5 15,695 -0,011  -0,173 -0,004
GF-5 0 0,000 0,000 0,000
B-1 6,800 0,096 0,653 0,016
P-5 7,590 0,153 1,161 0,029
W12a 8,018 0,091 0,730 0,018
Emadvero [m2] 52,915
U-Apyiké 0114
U-OpBooctatov 0,105
U- I'pappuikov 0,052
Oeppoye@upav
U-Icoo0vapo 0271
AvTtikog Toiyog
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Tomog Oeppoyépupog Mnkog YUVTELEOTIG

pe Baon ﬂ;‘;_g Chang et ®apu0[\r(;]€ipvpdw [\N/‘:’n K] [VI\_/%] GSpS(Ec\?;)rﬁ‘;(/')l‘?]]rag
C-Stud 225 0,017 3,876 0,098
I-Stud 0 0,023 0,000 0,000
CW-Stud 225 0,001 0,288 0,007
C14 5,060 -0,020  -0,099 -0,002
R-5 15,695 -0,011  -0,173 -0,004
GF-5 0 0,000 0,000 0,000
B-1 3,400 0,096 0,326 0,008
P-5 5,060 0,153 0,774 0,019
W12a 7,118 0,091 0,648 0,0163124
Emo@avela [m2] 52,915
U-Apyiké 0,114
U-OpBootatdv 0,105
U- Ipoppikov 0,035
Ogppoyepup®v
0,254

U-Ioodvvapo

5.4 MONTEAOIIOIHXH AAAQN ITAPAMETPQN

54.1 Xpovodiaypdaupoto Xpnong (Schedules)

Xe TNV TV Katnyopia Olvetol 1 €TAOY GTO XPNOTN VO TPOYPUUUATIGEL TOAAEG
TOPAUETPOVG, OTWG N avOpOTIVY dpacTnploTnTa, 1 TUKVOTNTA avOp®OTIVNG VITapéng,
0 QOTICUOG Kal 1 AELTOLPYio NAEKTPIKOV GLOKEVAOV. ZVUTANPOONKE N VITOKAT)YOpin
‘Schedule:Compact’ , o6mov ompovpynOnkav ypovodtoypdupato yoo OA0 TO
EWKOCLTETPAMOPO Y10 KAOE dpacTNPLOTNTA Kol dIVOVTOL GTOVG GUVTEAEGTES KOTAAANAES
Tég (katd Paon khaopatikéc-fractional). Xta mapokdtom dwaypdppoto @aivovron
OUYKEVIPOTIKG  TO.  YPOVOSLOYPAUMHOTO  YpAoNG Y. Tov  €EOMMOUD,  TOV
NAEKTPOPOTIGUO Kol TV avaykn Yoo Zeotd Nepd ypnong yio To ¥povikd oot
evog 24mpov, Onmg Tpoékuyav pe Bdon ta dedopéva amd to mpdtvmo ASHRAE 90.1.
O Tég elvar KAOOUATIKEG OC TPOS TIG TYWES avapopds ol omoieg mapovstdlovTot
OTNV EMOUEVT EVOTNTOL.
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Lighting W Plug W Occupancy

Eixovo. 5-22 Xpovodioypouuara Ecwtepikamv Kepdwv

M Service Water B Occupancy

Eicovo. 5-23Xpovooraypopota ZNX kot avBpwmivyg mopovaiog

5.4.2 Eowtepikd Ocpukd Képdn (Internal Gains)

H mapaydpevn / exhoopevn Beppomta 610 ecmtepikd TV ktmpiov enmnpedlel mv
E0MTEPIKN Beppokpacic TOV YOPOV Kol KOTO CUVETELWL TO TPUYUOTIKE @opTic
Oépuavone kot yoéng. Ta eocotepikd képdn ocvumeptrappdvovv tpelg Paocucég
Katnyopieg, oG akoloHowg :

1 tovniekrpopoticud (acbntd képdn)

T v ékhvon Bepuomtag and tovg avBpdmovg (austntd Kot AavBdvovio kEpoON,
N avoroyio TV omoiwv ival cuvdptnon g SpacTNPLOTNTOS TOV AVOPOT®V)
Ko

T tov e€omhopd (kotd peydro mocootd actntd KEPON oV TAEOYNPio TOV

EPAPUOYDV)
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5.4.2.1 Hiexrtpopwrtiouog

Mo to ecotepikd KEPON AMd MAEKTPOPMOTIGUO GTOLG VTOAOYIGHOVS AapPaveton
VEOYN M EYKATEGTNUEVT] 1OGYOC TOV QOTIOTIKAOV. [d1aitepa Yoo To KTNPLOL KATOIKIDOV O
GUVLTTOAOYICUOG TMV ECMTEPIKOV KEPOMV OO MAEKTPOPOTIGUO OTO (QOPTIOL TOL
KkTpiov yivetor Pdoel tov ocvviedeot| etepoypovicpov (0,1), péow tov omoiov
avTioToyiletol 1 TPAYHOTIK] —KOTE HEGO OpO— AELTOVPYIOL TOL PMOTICUOD GTOVLG
YDPOLG KATOIKIOG KATA T SLAPKELN TNG AELTOVPYIKNG NUEPOC.

ITivaxag 5-9 2royeio yio tov Hiektpopwtiouo ue foon tov K.EN.A.K
Oporvopopoia
¢ooTiopov Uo
(min/péon
TI)

Xpnoeg
KTNpiov 1) 21G0pun
Oeppikov QooTIoNoY [€x]
Lovav

Eninedo AgiKkTng
avaQopdac Oappoong
péTpnong [m] UGR

Movokatoikio,
TOAVKATOIKIO
(meplocoTep 200 0,8 - -
OV €VOG
dwpepiopota)

IHivaxog 5-102701 cia yro tov Hlektpopwtiouo ue poon tov K.EN.A.K

Iovo .
Zdveg TEVNTOV 606 Y10 EAAY1oTES

. . Ioyvg Yo ktipro OTTOLTIOELS EVEPYELUKIG
POTIGHOD / ’E‘mﬂpn ava@opds [W/m2 | 0m00001G KTIPiOV
o0TIopo? [fx] [W/im2]
200 6,4 5,6

5.4.2.2 Xpnoteg

IMa to eocwtepkd kEPON amd Tovg XPNOTEG TOV KTpiov AapBdvetal vroyy Ot kébe
dtopo avaroya ) dpacTnPOTNTA TOL, EKADEL BEpUdTNTA VIO TN LOPPN CLGONTOV KOt
AavBdvovtog optiov. To atsntd @optio opeidetar otV axtivofoiio Tov COUATOC
TOL KOl TN petagopd Beppdmrag omd 10 codpo tov otov aépo. H avaroyia
axtivoPBoAiag / petapopdg sivor mepimov 50%-50% xor euoikd e€aptdtonr and v
gvovon kat ) OpacTnPOTTA TOL ATOLOL. 26TOGO, Yo TOVG ATAOVS VITOAOYIGHOVG
070 TAOIGLO TNG EKTIUNONG TNG EVEPYELOKNG amOO00N S VOGS KTipiov, N avaloyio avth
dev emnpedlel ovGLOOTIKA KOl GLVNOMS OEV VIEIGEPYETOL GTOVG VITOAOYIGHOVS. To
AavBdvov @optio opeidetal otnv avamvon Kot otnv €@idpwon kdbe avOpmdTov Kot
elvar 1060 peyoAvtepo, 600 avidvetor M dpactnpdtnta Tov  atdépov. O
OLVVTIOAOYIoUOG TG €KAvong Beppotntoag oto eoptios Tov KTipiov OBa mpémel va
yiveton PAoel GLVTEAEGTY| ETEPOYPOVIGLOVL (LECOV GUVTEAEGTH TTOPOVGIAG YPNOTOV),
HECH TOL OTOIOL OVTIGTOWILETON M TPAYHOTIKY] —KATA HECO OPO— TOPOLGIL TV
ATOU®V GTOVS YMDPOLGS, KATA TN OAPKELN TNG AEITOVPYIKNG NUEPOS. AKOUN KOADTEPQ,
0€ OVOALTIKOTEPOLG VTOAOYIGUOVS UTOpoOV va. 44 ypNCLUOTOIOVVTOL «TTPOPIAY
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ETEPOYPOVICUOD aVAAOYQ LE TN XPNON TOL KTpiov Kot TV dpa TS Nuépas. Ot péceg
TUTIKEG TIHES EKAvomg Bepudtntog ava dtopo, AapPavoviag vmoyn v avtictoyn
péom OpacTnNPLOTNTU TOV YPNOTOV OTIC OAPopes Kot yopieg Ktnpimv, Aapupdveto
ocoppava pe 1o tpdtvno EAOT EN ISO 13790:2009 kv EAOT EN 13779:2008 ion
ue 80 W/dtoupo 1 4 W/m? LE HEGO GLVTEAECTN MOPOVGCIOG Y10 TOAVKATOKIM 100 pE
0,75.

5.4.2.3 Hiexrpixog EEomhiouos

H exloopevn Oegpuikn 1oxdc amd mAektpikd —katd 10 mAglotov— €EomAGUO
(MAeKTPIKEG GLOKEVEC) OAAG KOl EVTEPELOVTIMG OO AAAEG GLOKEVEG, €lvan 1 TPl
Baoikn katnyopio. £0MTEPIKOV KEPOOV GTOL KNP AVT] M 1ox0G €KAVETOL UE
axtivoPfoAio kol petagopd 6nwc cupPaivel Kot pe TG GALES KaTnyopileg E0MTEPIKOV
KePOMV, o€ avaroyio mov e&aptdrol amd to €idog TG cvokevng. H avaloyio twv
TUNUATOV aKTIVOPOALNG - HETOPOPAG OV emnPedlel W10iTEPO KO OEV VIEIGEPYETAL OE
OTAOVGTEVUEVOLG VITOAOYIGHOVG. TN GLVTPUTTIKN TAELOYNOI0 TV EPAPULOYADV OVTA
T0L KEPON ELGEPYOVTIOL GTO YDPO VIO TN LOopPT ousOntig Beppdrag.

opupwvo pe to EAOT EN ISO 13790:2009 exktiundnkav ot péoec TYEG 16%00G
NAEKTPIKOV GLOKELAOV Y10, KAOE TOTO KTPiov, 0 HEGOG GUVIEAEGTNG ETEPOYPOVIGLLOV,
KaOdg Kol 1 péom €TEPOYPOVIGUEVT 10Y0C €EOMAMGHOD Kol O HEGOG GUVTEAEGTNG
TPOYUATIKOD YPOVOL AEITOLPYING TOV KTIPIOL KOl KOTO GULVETEW TOV NAEKTPIKOV
ocvokevav. [a v nepintmon ™ moAvkartowiog To Topandve TpoTVTOo divet:

IHivaxog 5-11 Zrovyeio yia v 100 TV o0oKELAOV Ko TOL eComAouod ue foon tov
K. EN.AK

Kflp?:l:l { Toyig Méaog Etepoypov. Méoog
o p “«;\1’ eomhopod  ovvreheoTiig 100G £€omh. GUVTEAEGTIG
v [Wim2] T [Wim2 ] Aertovpyiog
Lovav
IMToAvkatowkio
(TeprocoTepa 40 05 ’0 -
TOV £VOG ’ ’ , ,
dapepioporo)
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6 TIMPOXOMOIQXH TOY MONTEAOY KAI XYI'KPIXH
AIIOTEAEXMATQN

H mpocopoiwon tov HOVIEAOL KOl T TOPOLGIOCT TOV OMOTEAEGUATOV TNG

OTOGKOTOUV Kupiopya otV €§aymyn YPNOU®V CUUTEPACUATMOV GYETIKA HE TNV

EMOPOON TOL KAOE CLGTNUOTOC TOLYOmOoUaG 6TV UETAPOAN TG Oepkng amddoong

TOV KTipiov.

H amédoon tov keAbpovg yio va a&toloynbet pe minpéotepo 1poémo, Bo mpémel va
e€etaotel 68 JUPOPETIKEG KMUOATIKEG GUVONKEC MOTE VO ATOKTNGEL O LEAETNTNG Lol
O GOPT| EIKOVA YLOL TOL OPEAT] TNG OAAAYNG TOLYOTOLNG OTNV UETAROAT TOV BEPLIKOY
avayk®v tov Ktipiov (Béppaven 1 yoén avtiotorya). Q¢ tomobeciec avagopdc
emA&yOnkav to Aovdivo kot 1 ABNva, 500 TEPLOYES e EVIEADG JLOPOPETIKA TPOPIA
Oeppokpaciog Kot KAUATIKOV cuVONK®OV: pio GXETIKA «yuypn» Kol «0ypn» Kot pio
oYXETIKA «Bepun» Kot «Enpnp». EmmAéov, to pev Aovdivo emdéydnke wg meployn otnv
omoio ON AMOVIOVTOL 68 EVPeior KATHAKO KTiplo EAAQPOV KATAGKEL®V, 1 0 AOMva
O¢ pia mo owelo peAétn mepinTwonc.

Qo61660, Yo vo amoktnOel pia o OMOTIKY] TPOGEYYION GTNV XPNOLUOTN T TNG OTOL0G
BeAtiwong g Bepkng amddoong o Aappdvetar VIOYIV 01 EMATAOGELG TOL VTN EXEL
oV JSUOPE®OT] €VOG MO AVETOL TEPPAALOVTOS YL TOVG E€VOIKOUG KOl GTOV
TEPLOPIGUO TOL ATOTLTIMUATOS TOV KTipiov o€ meptfariloviikong pumovs. Katd tov
TpOTO V1O, poll LE TO OMOTEAEGLATO TOV OPOPOLY TNV EMIOPOCT] TNG TOLXOTOLOG
ot Oepukég ammAeleg Tov KTpiov,01 omoieg exepdlovy kol 1o v Oplo Ge
aroutioels Béppavonc/yoéng yww to doouéva amd TOV peEAETNTH €mMBLUNTA
Oepupokpactakd Oplo, emiyelpeitor pio eKTipnon TG KATOVAA®ONG TPMTOYEVODGS
evépyelog, TV ekmepmopevov mocomtov CO, kabhg emiong kot tov cuvOnkov
BepLukng dveong evidc TV SIOUEPICUATOV.

6.1 MEG®GOAOAOTIIA YIIOAOTTEMON

6.1.1 MeBodoroyia vroroyiopod Katavaimong [lpmtoyevoic Evépyetag

Ye OTL a@opd TNV EKTIUNOM NG KOTAVAAMONG TPMOTOYEVOLS EVEPYEWNS, Elval
OmOPOiTNTOG 0 TPOGOOPICUOG Kol 1) SOGTAGIOAOYNOT T®V CLGTNUATOV OEpuavonc-
YOENC-KMUOTIGHOY To 0mtoio KOADTTOUVY TG avaykeg yia BEppavon, Kabhg eniong kot
N eKTiUNoN ™G Amdd00N S TV KOVGIU®Y TOL KATAVOADVOLV.

[Noa v enidpaon tOV KoLGipOV YPNOHOTOUTOHL T €VVOlL TOL XUVIEAECTN|
Metatpomnic Ilpwtoyevovg Evepyelac-X.M.ILE. (Primary Energy Factor-PEFs). O
YSMILE. ouvvdéer v Ilpowtoyevy Kartavdiwon Evépyswog (Primary Energy
Consumption) pe v Telkn katovaioon Evépyelag (Final Energy Consumption). O
YXMIIE ypnoyomoleiton yioo TNV EKTIUNOT TNG TOCOTNTOG TPOTOYEVOVG EVEPYELNG TTOV
elvol avaykoaio yioo TV mopayoyn oG HovASNg NAEKTPIKNG EVEPYELNG 1| OQEAUNG
OepUIKng eVEPYELOG IOV QTOLTELTON YioL TNV KAALYT TNG TEMKNG evepyelakng {Rmong.
O1 2. M.ILE. ekppdlovv ™ oyéon petald pog mapayopevng tosotrog deppommroc 1
NAEKTPIGHOD KO TNG TOGOTNTOS KOVGILOV OV OTTOLTEITAL YLl TNV TOPOY®YY| QLTNG
¢ Beppomrag | niektpikng evépyetoc. Ot PEFs pmopobdv va meptrapfavovv pévo ta
anapaitmro opvktd kavowo (PEFfossil) 1 10 ocbvolo ¢ amapoitnmg mocoTnTog
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Kavoipov kot and avavemolueg mnyég (PEFtotal). Tvmkég tuég pe Pdon v
Biproypapia givar ot:

il
il

2,26 y10. TNV HETATPOTN TNG NAEKTPIKNG EVEPYELNG OE TPWTOYEV KOl
1,11 yuo TNV HETATPOTY] TOL PVGIKOV AEPIOV GE TPWTOYEVN OVTIGTOLYAL.

IMa v extipnon g amddoons TV GLGTNUATOV AAUPAVOVTOL VITOYT Ol TOPASOYES
tov oonyiov tov K.LEv.A K. yia to xtipto avoaeopds. Ta cvomiuota tov ktipiov
avaeopds eivar 101 kou oTig 3 Vo eE€Taom MEPIMTOOELS KABMG OTNV TaPOLGH
epyaoia eetaletan ) eMidpaoT TG TOLYOTOUOG Kot LLOVo.

Yvotnpo 0éppavoeng

A. To «xrtipio avagopdc dSwbétel Beppootatikd Eheyyo G Oeppokpaciog

€0MTEPIKOD YOPOL avad eAeyyduevn Oeppkn (ovn tov. Ta Bepuoxpaciokd
opwa pe Baon tov KLIEN.A.K yia v ypnion tov xtipiov og Ktipto xoarowkiog
opilovtar otovg 20 °C ko 26°C (dmmc Kol 6TV TEPITTMOT TOV VIOALOYIGHOD
TOV OEpUIKAV OVOYKAOV).

Oewpoviog 61t 10 ovotnuo Ofépuavong amoteieitor amd  Eexwprotd
ocvotnuota Oéppavong pe €vo TumKO cLoTNUO AEPNTO-KOVOTHPO PUGIKOV
aepiov yo kdfe Khpatilopevo ywpo, o emoyrokds Pabuog anddoong Tov
AéPnta - kavotpa Yo To KTiplo avagopds stvar 85%. Emonuaiveton 6t kébe
povado Topay®yng Oeppdmtag €xel U OVOROOTIKY] Oepuikn amddoom
GUUOMVA LE TO TEYVIKA YOPOKTNPLOTIKE TOL KoTaokevaot. H mpaypoatikn
Onmg amddoon Aettovpyiog piag povdoag Oépuavong dwagpopomoteitor Kot
e€aptatar amd v mepiodo Bépuavong (avaroyo pe v kKhpotiky {ovn), 10
xpOVO Aertovpylog Tov KTpiov Kot KOT™ EXEKTOCT TNG LOVAdAG BEpLavVONG, TG
E0MTEPIKEG CLVONKEG AglTovpYiag TOV YOP®V, TIG OOTAEES QVTOUATIGUOV
(Beppootdtes avtiotdOuiong),  cOOTN dCGTOCIOAOYNON TG HOVAdOS K.4.
Mo tovg VTOAOYIoHOVG TNG EVEPYELNKNG ATOO0GNG TOV KTIpiov amatteiton vo
TPOGOOPLoTEL 0 HEGOG EMOYLOKOG PabUog amdd0ooNg TG LOVAdAG TOPAYWYNG
0éppavonc.

H anddoon tov TeppatiK®dv HovAad®mVY Yo TNV TEPItTOo avagopds opiletal
610 94%.

Oewpovrtog 06Tt T0 cvotnuo BEppavong KOALTTEL TANPOG TNG OVAYKEG Yo
0épuavon mPokOTTEL OTL 1] OXEOT UETACYKNUATIGUOV TV OEPLIK®OV avVOyK®V CE
TPWOTOYEV EVEPYELN Efvan N:

‘Onov

0"0rE ¢ , 2000 , ., QO

OAB: Oepikég Avaykeg yio Oéppovon [kWh/m?]

Neroywoc: O EMOYIKOG P.a ioog pe 85%

Neeppomav: O P.0L TOV TEPPOTIKMV povadwv icog pe 94%
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PEF gusicot agpion: O GUVIEAEGTNG PETATPOTNG TPWTOYEVOLG EVEPYELNG Yol To D.A {c0g
pe 1,11

KIIE®: Katavaioon Hpotoyevoie Evépyetac yio Oéppavon [kWh/m?]
Yvotnpo Yoéne:

A. To ktipro avaeopdg yio Tig katotkieg Oempeital Twg S100ETEL TOMIKEG LOVADES
dpeong e€artuong  (avidieg OepudtnTog  OlPOoLUEVOL TOTOL €VOG M
TOMOTADV E0OTEPIKMOY GUOKEVAOV) OV KOADTTOLV TUNUO TOV E0MOTEPIKAOV
YOPOV TNG KOTOWKIOGC.

B. Kd&be povada mapoaymyng woEng €xet ot ovopooTtiky Woktikn arodoon (EER:
AOYyOog M OelKTNG €VEPYEWKNG OMOSOTIKOTNTOS) CUUPOVO HE TO TEXVIKA
YOPOKTNPIOTIKE 7OV JSiVEL O KOTOOKELOOTHG OO TNV TIGTOMOINGCN 1TNg
povadoc. H mpaypatiky opmg amddoon Asttovpyiog pog povadog woing
dwapopomoteiton kot e&aptatar amd T ddpkela g TeEPLOdov YHéng (avaroya
pe v Khpatikr {ovn), to xpdvo Asttovpyiog Tov KTipiov Kot Kot ETEKTOON
TOV GLGTNUOTOS YOENG, TIG £0MTEPIKES cvvOnkeg Bepivng Asttovpyiag TV
YOPWV, TIG SOTAEEIS aVTORATIOU®V (BEpHOoTATEG AVTIGTAONLIONG), T COOTN
doTactoAdyNon TG Hovadag K.6. o Toug VTOAOYIGHOVG TG EVEPYELNKTG
amodooNng Tov KTpiov amatteitoar vo. TPocsdloplotel 0 HECOS (EmOYLOKOG)
delkng evepyeraxng amodotkotrag (SEER) tg povadag yoénce.

C. Ta 11g avtMeg Beppomtog — YokTeg He WYUYOUEVO LEGO TOV OEPO YO TIG
omoieg dgv vmbpyovv dwbéoiua otoryeie, o Méoog Emoyioxdc Aeiktng
Evepyelaxng Amodotucotmtag SEERY0 toug vmoAoyiopodg e evepyelakng
amod0ooNg Tov VIO HEAETN M WPOS emBedpnon Ktipiov AapfdveTon 2,5 yu
ocvotipata gykateotnuévo petd to 2001 (omv mepintmon pog Bempodpue véa
KOTOOKELN).

D. O BaBuodg amdd0onS (N emt) TOV TEPUATIKOV HOVAO®V WYOENG Y10 SIOKOTTOUEVN
Aertovpyio opileton 610 97%.

OewpdvTog OTL TO CVLOTNUO YOENS KOADTTEL TANPWOG TNG OVAYKES Yoo BEppavon
TPOKLATEL OTL 1 OYECT UETACYNUOTIGHOVD TOV OEpUIKOV avoyKk®dV YOENG ©E
TPWOTOYEVT EVEPYELN Efvan N:

z ¢ , ZDO0 L o Q ©iB.2)

OAB: Ogpuikég Avaykeg yio Op uowcm[kWh/mz]

SEER: 0 Méoog Emoylaxdg Asiktng Evepyeiaxng Arodotucotmtag SEER icog pe 2,5
Neeppomcav: O P.0L TOV TEPUOTIKMV povadwv icog pe 97%

PEF ecipuic svépyens: O OCLVIEAESTNG UETOTPOTNG TPWOTOYEVOVG EVEPYEWOG YO TNV
nAekTpikn evépyeta icog pe 2,26

KITE®: Katavéilmon [Ipotoyevovg Evépyetag yio POén [kWh/m?]
6.1.2 MeBodoroyia Yroroyiopov Oepukng Aveong
H &&étaon oyxetkd pe v emitevén (n un) OBepuikng dveong, Poacileton oty

pebodoroyia tov Fanger kot cvykekpiuéva, Tov VToAOYIoUO TV deikt®v PMV kou
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PPD ot omoiot avaAvovtolr 6to aviictolyo Oewpntikd KePAAOO TNG TOPOVCHG
epyacioc. (EPMIKH ANEXHA4.2)

O vroloylopdc TV TOPATAVED SEIKTOV YiveTol avTOHOTE amd T0 AoYiopikd EP g’
0G0V 160000V amd TOV YPNOTN Ol KATAAANAES TOPAUETPOL GYETIKA LIE:

1
il
1

|

TOL TPOPIA YPNOMG TOL KTIPiov

ToV 0plOud TV ¥pnotov oe kébe Beppikn {dvn

™V euoloAloyio kot TIg cuvhbeleg Tov ypnotav (pvbudc mapaymyng CO2,
ékkAnomn Oepuomntag,  povyloHOC Kol OEPLOUOVOTIKY EMAPKEID OVTOV
TOGOGTO LETATPOTNG TNG EVEPYELAS TOVG O€ BeproTnTaL)

TNV TOXOTNTO TOV 0EPO GTO EGMOTEPIKO TV Beppkmdv {ovov

Kol TOV TPOTO VITOAOYIoHOV NG acOntg Bepuokpacioc mov Ba ecaybel oto
povtélo tov Fanger (otnv mepintmon pog Asttovpyovue pe PBdorn v péon
Oepuokpacio g Kabe OZ)

Ot tipég v mopamave TopanséTpmv Aappdvovtot pe Bdon pio eEpd TPOTHTOV OTMC
avaypaeeton otov Iivakog 6-1

Iivaxog 6-1Baokoi Aciktes yio tyv Ospuxn aveon

"Extaon avd évoiko 2,8 m?/avOpeno

MéyeBog Twn pétvmo

ASHRAE Standard62.1-
2013

PvOpég mapaymyis CO; 0,0000000382 m*/sW ASHRAE Standard 90.1

Tayvtnro Aépa
Eomtepikov 0,1 m/s BS EN 15251:2007
Heprpariovrog
Aot Ogppoxpacia Ynohoyiopog pécm g péong Beppoxpaciog @Z
Ogppuci AmodoTucéTnTa 100% BS EN 15251:2007
Epyaciog
A6 1 emg 3 avdloya pe
Ipo@ii Povyiopov TNV EMOYN KoL TNV EN ISO 9920

KApatikn Zowvn

e 01t apopd ta Opra TV deiktdv PPD,PMV pe Bdon to omoia Bewpodpue 0tL £xovpe
ouvOnkeg Beplukng aveong, pe Paomn 1o Ppetavikd mpotvro BS EN 15251:2007 to
omoio otnpiletar 610 avtiotoyo d1ebvég mpotumo EN 1SO 7730, &xovue 611 Yo Ta
Oeppokpactord opta tmv 20 °C ot 26 °C Kot Y10 KTipto KaTolkiog sUminTovps otV
katnyopia II. T v katnyopio avt mTpokvmTel 0TL Bepukn aveon €xovpe dtav o
delktng PPD Bpioketar kdtw amd to 0pro tov 10% xor o deiktng PMV Bpioketan
petald tov tudv -0,5 kot 0,5.

Mge0Bodoroyia cvykprong anoterecpdtov PPD ko PMV
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Emeon ot dcgikteg avtol givor meplocOTEPO MOLOTIKOL TOPA TOCOTIKOL, OAAG Ko
e€antiog TOL TOALTOPAYOVTIKOD YOPOKTNPL TG OEpUIKNG dveong, €K TPMOTNG OYNG
elvonr opketd mepimlokn 1 dueon ovykpion peta&d Vo Ktpiwv To omoia
nepthappdvouv apketég Oepuikéc (dveg to Kabéva.

Emedn dpwg 6ty cvykekplpévn epyacio cuykpivovtal To amoteAEoUATO TOV divel N
TPOGOUOI®ON V0 KTploV (010G YEOUETPIOG, OLOPOPETIKNG TOLXOTOUNS KEAVPOVC,
Bewpeitar 6TL 1) eMidpacm TG Toyomotiag o€ OTL aPopd TV Bepukn| aveon akolovbet
avdioya mpoeid ava Oepuikn {dvn. 'Etot apkel va e&etaotel 1 petafodn Tov dEIKTOV
avtdv oe pio Ogpuikn Covn kot Oxt oe oAdKkANpo 1o Ktiplo. [a avtd to ckomd
oLYKpIvETOL 1 CLUTEPIPOPG £VOG dlapepiopatog evdidueson opoeov (tov 1% ) ue
BopelodvTIKO TPOCAVATOMOUO 1 OTOlol OTMC TPOEKLYE Kol OO TNV TPOGOUOImON
amoTeEAEL TNV SVCUEVESTEPT TTEPITTOON GE OTL OPOPA TNV EMITEVEN BEPUIKNG AvESTG.

Emniedév  yio v mocotikomoinon Tov OSKTOV Yoo TV e£aymyn GUUTEPACUATOC
OXETIKA pe TO 7ol amd TiS €&eTalONEVEC TEPMTMOOELS £XEL KOAAVTEPY ATOSOGM
BepLukng dveong kot pe Tt TpOTo, akoAovBovVTAL TO TOPAKAT® PrpoToL:

1 KoatoAinAdtepog deiktng yw v mocotikonoinon kpidnke o PPD xaBog
eKQPPALEL 6 ATOAVTO VOOLLEPO, KO [T] TPOCT|LOGUEVOL TNV OLVGOPECKELD.

1 Thw xéBe mepintoon (Zvppatikr toryomouia, CLT, VIP) onuoacio €xel M
ovykpion Tov Tudv Tov PPD ot omoleg Eemepvoldv 10 Opro mov Bétel 10
npotuno (10%). 'Etot ya ka6e nuepicto i tov PPD amoppintovpe tig Tipég
7oL va pkpotepes amd 10% kot cvykpivovue Tic vIOAOTES.

1 Emeon dev pog amacyolel povo to éav kdmota pépa o deiktng PPD Eemepvaet
10 Op1o, OAAG KOl TO KOTE TOGO TO TEPVAEL, CLUYKPIVOVLLLE Y10l TNV UEP OVTH
1g tuég tov PPD (mov Eemepvouv 1o 10%) Yoo xéBe mepintmon xot
KOTOXWPOVUE TNV SL0POPA TOVG MG EEXYMPLOTY] UETAPANTA HE TNV ovopacio
YTIA; (YrepPdrirov [Tocootd Avoapéokelag yioo Ty ®pa i) yio kabe dpo |
tov étovg (I=1 emg 8760) avaloyo pe tnv ovvOnkn mov eAéyyetar v
KOADTTETOL :

0 PPDc t>PPDyip>10% vy10 T1g pépec mov 1 OLGOPECKELN GTO KTiplo
toryomotiag CLT eivor peyodvtepn am’ 611 610 avtictolyo e
totryomotia pe VIP o

0 PPDvyip>PPDcLt> 10% v1a T pHépec mOv 1 OLUGOPECKELD GTO KTiplo
toyonouag VIP givor peyadvtepn am’ 6Tt 610 0vTioTOLO0 LE TOtYOmOotiaL
CLT

T Zmv ovvéyewa abpoilovpe T1g dopopés avtég Yoo KabBe pépa kor yuo KaOe
ocuvOnkn. H torgomolia 1 omoia avtiotorel otnv GLVONKY e TO UIKPOTEPO
dBpotopa yroo v d1dpKelo TOL £TOVS, ONAAOT 1| GLVONKN Yo TNV omoia 1oyvEL
ot :

B w Ga'Qs.l)
glvol Kot ovt) MOV AVTIGTOWYEL GTNV TOWOTOUM GTNV OMOolo EMITLYYAVETOL
(ovykprtikd) waAvtepeg ovvOnkeg Oepukng dveong. (VIP omyv mpodm
nepintwon kot CLT oy dedtepn avrtiotorya)

Av 0éhovpe va amod®wBolv Ta aitio TG KAAVTEPNG GUUTEPIPOPEGS, dNANOT TO €4V M
peiwon g OvcaPECKELNG OPEIAETAL GTNV KAAVTEPT EMIOOGT EVOVTL TOV YOYOLG 1 TNG
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vrepBépuavone, t0te Ba mpémel avaykaoTikd va a&toloynfel kol n peTaforn; tov
deiktn PMV. AxolovBmvtog avdrloyn GLALOYIGTIKY| LE TNV TEPITTMOT TNG CLYKPIONG
tov PPD, opilovtor g coumAnpopatikés HetafAntés yio Kabe mepimtmon pHeA&ng
v petapint) H.Y.O. (Huépeg Yrep®epuavonc) kot tnv petafinty H.W. (Huépeg
Poyovg). O petafintéc avtég dev elval mopd «UETPNTEGH TOV MUEPDV KOUTA TIC
omoileg o dgiktng PMV egivanr peyoddtepog amd 10 avdTOTO 1| UIKPOTEPOG OO TO
KOTOTATO Oplo mov Bétel 1o mpoTLo (oTNV TEpinTwon pog ot tpég -0,5 war +0,5
avtioToya).

6.1.3 MeBodoroyia Yroroyiopov Exmounamv CO,

[Tpokepévovu va yiver pia ektipnomn g Peitioong tov amotvmmpatog ekmopndv CO;
TOL KTIPIOL HOG UETG TNV OVTIKOTAGTAOY TG TOWOTOUAS TOV Omd GAAY EVEPYELOKA
amod0TIKOTEPT), 0KOAOLONONKE 1 peBOdOAOYIOL TOL TEPLYPAPETAL OTIC ELVPOTOIKEG
o0Myieg TOL «ZVUPAOVOL TOV ANUAPY®V» Yo TNV ATOYPOPT EKTOUTAOV 0EPIOV TOV
Beppoknmiov. [46]

Boowo epyaieio yia tov vroroyiopd tov ekmopndv CO, amote AoV 0l GUVTEAEGTES
ekmopun®v. Ot GUVTEAEGTEG EKTOUTMOV TOGOTIKOTOOVV TG EKTOUTEG AV HOVAdQ
dpactnpuotag. Ot ekmoumég CO, vmoAoyilovtar ywo kéBe @opéa evépyeslog
TOAMOTAAGLALOVTOG TV TEAMKN KATOVAAMGN EVEPYELNG EML TOV AVTIGTOLYO GLUVIEAESTN
exkmouncddv. Me Pdaon v pebBodoroyie ToL ZvpEdvov TOV Anudpyov VO
TPOGEYYIGES Ltopovy va viobetnBovv:

1 H IPCC (AwkvBepvnTiki €mMTPOTN Yoo TNV KAWWATIKY] OAAOYT) TOPEXEL
OUVTEAECTEG EKTTOUTTAOV Yot TNV koHon Kovoipov mov Pacilovior otnv
TePLEKTIKOTNTA 6€ AvOpaka Kabe kavoipov (IPCC, 2006).

1T H LCA (Avdivon Kokiov Zong). Ot cuvieleotéc ekmoundv AvAALGNG
Kokhov Zong (Kowd Kévipo Epgvvav, 2009) Aaupdvovv vmdym tov
oLVOAMKO KOKAO (m1g kdBe popéa evépyetlag, dNAAdN, EKTOG OO TIC EKTOUTEG
aepiov Tov Beppoknmiov AOY® TG KoOoNG KOLGIpmV, mepthapupdvouy kot
EKTTOUTEG OLOKANPNG NG GALGIOOG TOPOYNG EVEPYENG — EKUETAAAELOT),
petapopd, eneepyosio.

YV mepintwon pog ypnoonoteitatl 1 tpat npocéyyion (IPCC) evd wg povada
aVOQOPAEG EKTOUTMOV Y10l TNV EMAOYN TOV KATAAANA®YV GUVTEAEGTOV EMAEYONKAY
ot tovot CO; (avti tov toodvvouwnv tovav CO, ).

2V cuykekplévn HeAétn vohoyilovton ot EKTOUTES PAGEL TNG TPOGEYYIONG Y10
™V TEMKN KatavdAwon evépystog. Mg Bdon v mponyovpevn evotnta 1 TeMK
KOTOVOA®GON EVEPYELNG OQOPA TNV KOTAVAA®GT OPLKTOV KOVGIHov (QUOLKO
aéplo) YL TNV KOALYN TOV ovOyKOV e Bépuavor, Kot TNV KOTOVOAMON
NAEKTPIKNG €VEPYEWNS Yo OAEC TIS GAAEC TEPUITOOCEL (QPOTICUOS, MAEKTPIKOG
e€omMopog, Yyoén). Aedouévov OtL yio Kabe mePITTmon 1 KOTOVIA®GT NAEKTPIKNAG
evépyelog petofdrrietor povo oty mepimtwon ™S Woéng, ot LVITOAOUTEG
KOTOVOADGELS TAPOUAEITOVTOL GTIV GUYKPLOT| TOV OTOTEAEGUATOV.

Ol CLVTEAEGTEG EKTOUTTMV Y10l KODGT OPLKTAOV KOVGipmy gppaviCovion Bdoet g
TPOGEYYIONG GUVIEAECTN] EKMOUTMV Kol TNG HOVASOS avapopds Tov £Xouv
emieyel Onmc paivetat yo mopaderypo otov [ivakag 6-2 yio to puoikd aépio:
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[Tivaxag 6-2 PEF yio 7o @voixo Aépio

, i ANAAYXH KYKAOY
Dopeig evépyerlag IPCC ZOHS
Ynéoerypa Tomkn tCO2 te. CO2 1t CO2 tie. CO2
XAAEK ovopaoio /IMWh /MWh /MWh /IMWh
bouko boouko 0,202 0,202 0,221 0,237
aépLo aéPLo

Ocov a@opd TOV OULVIEAESTN] EKTMOUMMV MAEKTPIKNG EVEPYELNG, YivETI
S ®PIGUOG aVAUESO OTOV €0VIKO GUVTEAEGTN EKTOUMMV NAEKTPIKNG EVEPYELOG
(NEEFE) ko1, avdAoyo pe v mEPIMTOON, GTOV TOMIKO GUVIEAECTN EKTOUTOV
niextpukng evépyelog (EFE). O devtepoc 1oyvel HOvo €6V LIAPYOVV TOTKEG
LLOVAOES TAPAYWDYNG EVEPYELOG Ol OTTOIES GTNV TEPIMTM®ON HAG ATOVGLALOVV.

H tyn tov ovviedeot) NEEFE yio v EAAGOa pe Bdon v IPCC ko yo povado
avoeopd tovg Tovoug CO, mpoodiopilovtat otovg 1,149t CO/MWhe.

6.2 METABOAH TOY MEZOY XYNTEAEXTH ®EPMOITIEPATOTHTAZX (U-
Value) TON AOMIKON ZTOIXEIQN TOY KEAY®OYZ I'TA KAG®E
TOIXOIIOIIA

To mpwdto oTOLKElD TO OmMOio mapoatnpeiton ®G HETOPOAN peE TV OAAOYN NG
Toromouag Kot BAon yio OAEG TIG LVITOAOITEG VTG PEAETT TOPOUUETPOVGS, Elvon 1 peimon
tov péoov ovviedeot Oeppomepatdtroc. Onmg mapovoidletor mapamdve, GtV
TEPLYPOPT] TOV VAMKOV KOl TNG Kotaokevng kdbe kdbetov 11 oploviiov SopKov
oTOoLElOL TOL KEADPOVG, Kol Ol VO TOLYOTOLiEG EAAPPAS KATOUOKELNG TOPOLGLALOVV
onuavtiky Beitioon otov cuvtedeotn U-value.

Ewwotepa, ovapévetor pe Paon To KOTOOKELOOTIKA oTolyeiol KAOBe vLAWKOD 1
TpoKatookevaouévn toyyomotio pe VIP va omoddost 1o eldyoto U-value.
Evdeiktikd avoaeépetor n mepintmon g eEmTePIKNG Totyomoliag 6mov 1 Totyomoua e
VIP mapovocibler Bewpnrtiky amddoon 0,113 W/m’K évavrt 0,198 W/m’K mov
amodidel Bewpntucd n toyyomorior CLT,0nAadn emépel pelwon tov GuVIEAESTN
avtov katd 73% &vovtt 54% - cuykpivopeveg pe v cvpPatikn totyonoua. 2oT0G0
omwg @oivetor Kol ota  amoteAéouarta,cuvuroloyiloviag TV emidpacn TV
Beppoyepupdv, M toryomotio. pe CLT amodidel pueiwon tov U-value mepimov 48%
évavtt 31% tov avtictoryov pHEGOV Opov PEI®ONS Yoo TNV TEPITTMOOTN KEADQOVG LE
VIP (xvpiog Adym g mapovciog HeEToAMK®OV opBootatdv kot Oyt xépn otmv
EMIOPAOT TOV YPUUUKADV BEPLOYEPLPDV).

Ta amoteAéopato avtd emPefordvovy v apykn vrobeon pe PBdon v omoia M
OXETIKN] amovcio. OeployeLPOV HEYOANG €VTAONG OTIG KOTAOKEVEG Omd GOVIOES
CLT,A0y® tOov TpOTOL GUVOPUOAGYNONG TOV UEPOV NG, ATOTEAEL TAEOVEKTNUO OC
TPOG TNV KOTOOKELY. XTNV TPOKEWEVN TEPIMT®ON, M TAPovLGio. BeppoyepupdV
amotelel KABOPIGTIKOTEPO TOPAYOVTO EVOVTL TOV DAMKOV KOTOUGKEVTG OKOLO KOL OV 1)

105



Slpopd HETAEL TV BepNTIKOV TIUOV TOV CLUVTIEAEGTAOV OeppomepatdTNTOg TOV
HOVOTIK®OV VMK®V elvar peyddn (povotikd VIP évavtt ovpPatikng poéveong
opuktoPdupoka).

ITivoxag 6-36.2 METABOAH TOY ME2XOY XYNTEAEXTH
OEPMOIIEPATOTHTAY (U-Value) TON AOMIKQN 2TOIXEIQN TOY KEAY®OYY
I'TA KAOE TOIXOIIOIIA

Méoog
. , , YOVTELESTIG Metapoin U-
Aopiko Xrovyeio Kotaokeum @epponzpatéTnTac Value [%)]
U-Value [W/m2/K]
, Zoppatikn 0,5 -
Boperog
E&otepukoc VIP 0,316 -36,8
Tolyos CLT 0,274 45,2
, Soppatikn 0,609 -
NoTwog
E&otepukog VIP 0,267 -46,6
Tolyos CLT 0,288 42,4
) ) 0,499 -
AvVaTOMKOG vHpauen
E&otepukog VIP 0,358 -28,3
Tolyos CLT 0,288 42,3
i ZvpPoatikn 0,499 -
AvTIKOG
E&oTepikog VIP 0,358 -28,3
Tolyos CLT 0,257 485
YvpPoatikn 0,431 -
Opoon VIP 0,325 -24.,6
CLT 0,216 -49,9
YvpPatikn 0,461 -
Admedo VIP 0,341 -26,0
CLT 0,172 -62,7
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6.3 AIIOTEAEXMATA I'TA THN AGHNA

6.3.1 Oepukéc Avaykeg ko [1pocséyyion g Katavdimong Ipwtoyevoig
Evépyerag

Onwg mapovcoialetar kot omv Ewova 6-1Metaforr Oegpuikdv Avaykov Kripiov

(ABMva), n adlayn g toyomotiag emnpedlel dueca TG Oepuikéc avdykeg tov

KTipiov.

rB_hj"<" ¢B'>‘¢_/\B
B "mnh
[kWh/m~2]
60
50 - -5,75%
-11,81%
40 -
N
<
=
g 30 W Cooling[kWh/m2]
~ 20 - M Heating[kWh/m2]
10 -
0 .
Reference VIP CLT
Building

Ewcova 6-1Metafoin Ocpuikamv Avoyxav Kupiov (A0nva)

Ye kapotkég Loveg Omwg avtn g ABnva dmov ot avdykeg oe Béppovon Kot yoén
elvan mepimov woopopacpéveg, 1 Peitioon tov pécov cuvieleostn BepromepatdTnTag
TOV KEADPOLG EXEL GYETIKA LKPY| EMOPOCT 0O VoL LEV HELDOVEL aucONTA TIG avAyKeg
oe 0éppavon,éoc ko 12% omv mepintwon g toyomotiag and CLT, wotdco
JTNPOVVTOL Ol OVAYKEC GE YOEN Kot VO GLVONKEG EVIEXETAL KOl VO TIC OVENOEL .
Tétow oavopevo pmopel va. eviafodv €dv 10 kKEALPOG €vOg KTiplov €yl UEYAAN
Oepukn pala,6mmg oy mepintmon ¢ toyyomotiog pe VIP, M peyddn smoedveln
VOAOTIIVAK®OV 1) OTOl0. EVOEYETOL VO, TPOKAAECEL QavOpEVa Oeppoknmiov edv dev
VILAPEEL LEPLUVAL Y1t KOAO GYESUGUO TOV GUGTILLUTOS OEPLGLLOV.

To omoTEAECHATO TOV VTOAOYIGUAOV TNV UETATPOM TOV OEPUKOV OVOYKOV CE
pey€tn mpwtoyevolg evépyelag e Pacn v pebodoroyia mov avaibonke mopamdve
napovctalovtal otov Ilivakog 6-4:
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ITivaxag 6-4 AroteAéouata 1wV DTOLOYPIGUDY THY UETATPOTH TWV OEPUIKDY OVAYKDYV GE

LEYEDN TPWTOYEVODS EVEPYELOS

0. Avéykes ' Kawvdkmc:q Kumvd)»coc,n E&owovopnen
na 0O.Avaykes IIpotoyevoig  IIpmrtoyevoig
, 5 3 . potoyevoig
Toyonolie  @gpuavony  ** 10N Evipraacma - Evépysog o Bvionec
Oéppoavon Yoén pYEWOG
[kWhimz]  [KWh/m2] o
[KWh/m2] [KWh/m?2] [%6]
Topboriat 5 45 23,52 39,01 19,77
Toyomoria
Torgorotia 23,75 23,31 35,07 19,60 -6,99
pe VIP
Toyomoria
20,44 2 1 19,84 -14
a6 CLT 0, 3,59 30,18 9,8 ,90

Evd n xotavoun g KatavaAmong EVEPYELNG TOV KTIPIoL TapovctaleTal oTa
napakdto Swypappata: (Euwova 6-2 Ewkova 6-3 Ewkova 6-4 )

rh_ha”> _ 0 saw T k&
R S S
mp W >h A o
EA V' 0] ?
mE<s ¢ _ 77
13.47 [kWh/m2]
Ee1 U w]?
.rl‘__u"ﬁ‘
[kWh/m2]

Eixovo 6-2Katavoun g kotovaimwong evépyeiog yio to Ktipro Zoufortikng
Toyomoriog(Abnva)
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rh_h/\v>" I. rh_h/\h<‘

. "' _CLTE" " Khoh
22.70
mp SN A G
EA V' W] ¢
13.47 mE<s T
[kWh/m2]

Ee1 L w]?

.n.“ K 7ot o¢ o

[kWh/m2]

Eixcovo. 6-3Katavoun g kotavalwong evEpyelog YLa. TO KTIPLO TOLYOToIiog

CLT(46nva)
rh_h/\v>" -l. rh_h/\h<'
r.> 7 _VIPg®™ "™ AKh
26.37
mow’  >haA Q)
EA V' W] ¢
13.47 mE<SH ¢ _ 77
[kWh/m2]

me1 L w]?

Eicovo 6-4Karavoun g kotaval.waong evépyeiog yia to ktipio toryoroiiog ue VIP

(A01jva)

6.3.2 Emotec Exmounéc CO; vy Oépuavon kot Yoén

H xatavoun tov ekmopun®v akoAovbel ekévn TG TPMOTOYEVOLG EVEPYELNG KT TOVG
oLVTEAESTEG TTOL avapépOnKav oty gvotnta 6.1.3. [Tapampeitor pikpn mococtioia
petafoln oty ekivdpevn palo CO;, (tng Taéng Tov 3 pe 5,5 %) n omoia opeiletan
1660 otV UeYOAN dvcavoroyion TG avay®YNg TOv QLGIKOD aepiov Evavtl g
nAexTpikng evépyelag o npwtoyevh (0,202 évavtt 1,149 tn CO,/MWh) 660 kot oto
YeYOVOS 0Tl 6TV TepinTmon g ABNvag n cuppeToyn TV eoptinv Bppavong (ko
Gpa 1 GLUUETOYN TOL PLGIKOV OEPIOV MG KATAVOAICKMUEVNG TNYNG EVEPYELNG) Elvar
onuavtika pkpotepn. Ta amotedéopota ovtd topovcsidlovtal otnv Ewova 6-5
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rs_hj“<" _‘@Q15‘¢h"‘>w’_)\h/\"
o6B" ) Ah
(kgCQ/kWh/m ?/year)
35
30 -3,24% -5,58%
]
225 -
E 20 - .
< M Electricity
s 15 -
3 M Natural gas
O 10 -+
(@]
X
5 -
O n T 1
Reference Building VIP CLT

Ewova 6-5 Exmourés CO; yia Oépuovon ko woln (A6nva)

6.3.3 Amoteréoparta Oepuikng Aveong

O deiktg clo [1clo=0.155m* oC/W Jo omoioc meptyplpet TV OepHOLOVOTIKT
EMAPKELDL TOV POLYICUOL OmOTEAEL POCIKN TOPAUETPO YO TOV VTOAOYIOUO TOV
deiktddyv PPD xor PMV . Mg Bdon 1o npdtvmo EN ISO 1920 ot tipéc tov vy v
katnyopio II oty omoia avikovv maipvovy gddytotm Tt v Ty 0,5 clo evéd pe
Bdom TVOKEC TOL TPOTLOV CVLTOV YO TNV AVTIGTOLYiC PoLYIoUOV-ClO aALG Kot pe
Baon ta Khpoatoloyikd dedopéva g ABMvag, slonydnoav ta mopakdtom dedopéva
070 Aoylopuko tov EP:

ITivaxag 6-5 Lroyyeio povyiouod yio tov vwOAOYIoUO TWV JEIKTWV BepUIKNG AVETNS

[50] [51]

Ty Xvvredeot Clo
[1clo=0.155 m*K/W ]

(EN 1SO 1920)

Eidog povyiopov

Iepiodog
(EN 1SO 1920)

Ecdpovya pe poxpld povikio kon watldxia,
1" Tavovapiov - Beppo-pmovedv kot movtedovi, [apké pe
6" Moiov Bapd kdyo, eopueg pe Papupakepn
eMEVOLOT|, KAATGES, TATOVTSLAL,

Ecmpovya pe kovtd pavikia ko watldxia,

7" Maiov - 16" , , . .
0,75 TOVKAULGO, TAVTELOVL, YIAEKO, COKAKL,

Iovviov . ,
KOATGEC, TATOVTGLN
17" Tovviov - 31" 05 Eocdpovya, prhodla, mavtelovt, {axéta,
Avyodotov ' KAATGEG, AoVt
M
1" SentepPpiov Ecmpovya pe kovtd pavikia kot motldkio,
nt - . . . f
18" OKttlo Bp piov 0,75 TOVKAULGO, TAVTELOVL, YIAEKO, COKAKL,

KAATGEC, TOmOVTGLN
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Ecopovya pe pokprd povikio ko watldxio,
19" OktwpBpiov- Beppo-pmovedy kot wavtehdvy, [apké pe
31" Aekepppiov Bapd kdyo, edpueg pe PapuParepn
eMEVOVOT|, KAATGEC, TATOVTOLAL,

ne st b8 PPOY
oB" ) AN
25
20 CLTPPD
OCCUP_MFFNW [%]
=== VIP PPD
= 15 OCCUP_MFFNW [%]
S s
a)
o
10
5
0 T T T T 1
0 2000 4000 6000 8000 10000
_ B

Eixovo 6-64¢ixtng Ocparng Aveons PPD [%] (A0nva)

ITivaxag 6-6 Etnoio ABpoioua Yrepfaltovrog [locoarod Aveapéokeiag (YIIA)
(A0nva)

Etow ABpowspa Yrepparrovrog

Toyrorouia Zovoiin Mocootov Avcsapéokerlog (YIIA)
CLT PPDcLt>PPDyp>10% 2084,4
VIP PPDvp>PPDc 1>10% 857,2

ATo To TOPATAVE TPOKVTTEL OTL Yoo TNV Tepimtwon ™ AOMvag n totryomotion amd
VIPM rtowyomotio pe tov peyohdtepo ovviereotn Oeppomepatodtntog omiad,
SWHOPOOVEL KOAVTEPES GLVONKEG BEPUIKNG GVESTC Y10l TIG TTOPAUETPOVS TTOV OPIGOLLE.
To amotéheopo avtd oeidetar kKvupimg oto Eovopeva vrepBEépuovonsg katd v
nepiodo Tov POMVOTMPOL (OTTMS KaTapapTupd Kot To dtdypappa yio 1o PMV). Katd
TOVG YEWEPIVODG UNveg ot delkteg Beppukng dveong moapovoidlovv v avtifetn
ocoumeprpopd  (mo «bveto» to krtipto amd CLT). Qotdéco 100 @Qovopeva
vrepBéppovong eivar eviovotepa amd To QOIVOUEVO YOYXOLG SLOHOPPADOVOVTOS TO
TEMKO OMOTEAEGHO. Xg KAOE TePIMT®OT OU®MG KOTA TO LEYOADTEPO PUEPOG TOV YPOVOL
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Bplokopaote eviog twv opiwv mov Bétel to mMPOTLO CAAG OKOUO. KOL Yl TIG
MEPMTMCES OV PPLokOplocte €KTOG oplov Ta Owwotiuoate sivor opketd pkpd
(oyuéc) war ot Tég oxetkd oproBenuéveg (Léyxpt 25% v tov deiktn PPD ko
petald tov opiwv -0,6 - 0,8 ywo tov deiktn PMV). Emopévog xor otig dvo
TEPMTMGELS TOL AMOTEAEGLOTA OEPUIKNG AVEOTG EIVOL TKOVOTTOU TIK(L.

ne’s et g8 T PMVTT
B "

Eicovo. 6-TAeixtng Ocpuixns Aveong PMV [ ] (A0nva)

6.4 AIIOTEAEEZMATA I'TA TO AONAINO

6.4.1 Ogpucég Avdykeg kot [Ipocéyyion g Katavirlmong IIpwtoyevoic
Evépyerag

2V TEPINTMOOT TG TPOGOLOIMOT G 6T0 Aovdivo Kot yia ta 010 oTotyein KEADPOVG

Kot (10€ATMV) CLGTNUATOV EYOVUE TO TOPUKAT® ATOTEAECUATOL:

rs _hi <™ oA B >" A
t A1) A7
[KWh/m~2]

90

-8,8%%
-18,11%

H Cooling[kWh/m2]

kWh/m”2

M Heating[kWh/m2]

Reference Building VIP CLT

Eicovo. 6-8Metaforn twv Ocpuikwv Avaykav tov Kupiov (Aovdivo)
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[Mapammpodpue 61t o1 avaykeg e YHEN eivar apeAnNTéEC EVAD TO YEYOVOS OTL OL OVAYKEG
og Y& etvan mporypatikd peydres (oxeddv TeTPONTAACLIEG A0 OTL GTNV TEPIMTMOOT TG
ABMvag), odnyel Ko oe PeEYaALTEPN OMOALTN GAAL KOl TOocooTwoio £E01KOVOUNOT

evépyelog o€ Kabe epintwon topépupaong.

H petatpony tov Oeplikdv ovoykdv o€ KOTAVAAW®GCT TPOTOYEVOVG EVEPYELNG
akolovBovtag v 101 pebodoroyia pe v mepimtwon g AOMvag, divel Ta

TOPOUKATO OMOTEAEGLOTOL

ITivaxag 6-7 Metatponn twv Oepuikmv avaykmy o€ KaTovoAOGH TPWTOYEVODS

evépyetag (Aovoivo)
Katavaimon Katavihoo .
O.Avaykeg . MpwToyevoig I ESowovopmen
- 0O.Avaykeg Evéovela Ipwrtoyevoig )
T . Y i WPoen PYEWIS  Evipysiog  IIp@TOYEVODG
oyomoud  @sppaven ’ Evé
2 . o Poén VEPYELOG
2 [KWh/m?] Oéppavon
[kWhim’] ) [KWh/m?] [%]
[KWh/m<]
YopPorticn
, 80,25 0,008 118,46 0,007
Tovyomouia
VIP 73,05 0,104 107,83 0,088 -8,90
CLT 65,68 0,045 96,95 0,038 -18,13

Evd n xotavoun g KatavaAmong EVEPYELNG TOV KTIPIoL TapovctaleTal ota

TOPOKATO SOy PAULLOTOL:

0.02
13.61

~ h AR <

c -

mopw’ ' >haA (@)
EA | V' wl ¢
mE<H S _ e
[kWh/m2]

Ee1 LU w]?

.rl‘+ K 7ot oo

[kWh/m2]

Eixovo. 6-9xaravalwan mpwtoyevois evEpyelag yio. To KTiplo ooufatikiG ToLy0moliog

(Adovoivo)
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rh_h/\“>" ! ¢h_h/\h<,

S _ 7T _CLTE " AL " AMNY
mOW T Sh AT G
EA V' wil ¢
0.10
13.61 mE<r f T
’ [kWh/m2]

mEe1 U w]?

.rl‘~ K 7ot oo

[kWh/m2]

Eixovo 6-10karaviiwon mpwtoyevois evépyetog yia to ktipio CLT (Adovdivo)

rh_h/\">" _I. (‘h_h/\h<,
¢t VWIPE T AL AT
mopw’ ' >haA (@)
EA V' W] ?
mE<H S ¥
0.24 -
[kWh/m2]

13.61
Ee1 LU w]?

.rl‘~ K 7ot oo

[kWh/m2]

Ecovo, 6-11karoviiwon mpwtoyevods evEpYeLog YIa TO KTIPIO EAAPPAS TOLYOTOLLAS UE
VIP (Adovdivo)

6.4.2 Emotec Exmounég CO; ya Oépuavon ko YOéEn

H xoatavoun tov ekmopun®v akoAovbel kévn TG TPOTOYEVOLS EVEPYELOS KOTO TOVG
oLVTEAEOTEG OV avaeépOnkav oty evotnto 6.1.3. Tlapatmpeitor peyodvtepn
nocootwio petaforn otnv exkivodpevn palo CO; (g tééng tov 9 pe  18%)
CLYKPLTIKA pe To amoteAéopata ™S AOnMvag 1 omoio avtiotaBuiler v peydin
dvcavoroyio TG avay®wyng TOL PLGIKOL aEPIOV EVAVTL TNG NAEKTPIKNG EVEPYELNG OF
npotoyev (0,202 évavtt 1,149 th COo/MWHh) apod otnv mepintwon tov Aovdivo M
to. @optia Béppavong (Kot Gpo 1 CLUUETOYN] TOL QUOIKOD  OEPIOV MG
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KOTOVOALOKOUEVIC TNYNG €VEPYEWNG) €lvor pe HEYOAN O@opd 1 KOpo LOpOM|
Katavilwong evépyelag. Ta arotedéopata avtd mtapovsidloviot oty Ewova 6-5

re _hi 7 <" L LQECT 755w ah AT
(AR I
[tnCO/MWhlyear]
30
= 25 -8,58%
I
5 -18,01%
€ 20 -
< -
= 15 - M Electricity
=
8 10 - M Natural gas
@)
2 .
O T T 1
Reference Building VIP CLT

Eixovo. 6-12 Exmourmés CO2 yio Gépuavon ko woln (Aovoivo)

6.4.3 Amoteléoparta Ocprikng Aveong

O deikmng clo o omoiog mepryphpel v BEPUOUOVOTIKY ETAPKELD TOL POVYLGUOD
anoterel Pacikr| mapdpeTpo yo Tov vroroyiopd tev deiktdv PPD ko PMV . Mg
Baon 1o mpoétvmo EN I1SO 1920 o1 typég tov yua v katnyopia I otnv omoia avrjkovv
Aapupavouv Tig THéG mOL avaypdeovtal otov mivaka 6-8 . EmmAéov pe Paon ta
KMpoatoloyikd dedopéva tov Aovoivo Yo Tov Slax@piopd TOV EMUEPOLS TEPLOd®V,
EICNYOLE TO TOPAKAT® dedopéva 6To Aoyioutkd tov EP:

Iivaxag 6-8 Lroyeio povyiouod yio tov vwoA0YIGUO TV JEIKTOV OepLuKnG AveTns

(Aovoivo)[50]
Ty Xvvreleot
Iepiodog Clo [1clo=0.155m?
°C/W]
1" Iavovapiov- 6" 15
Maiov ’
7" Moiov-16" 1
Iovviov
n L
17" Tovviov- 31 0.75

Avyovctov

Eidog povyiopov

Ecdpovya pe poxpld povikio kon wotldxa,
OepLo-UTOLPAY, TOVKAUGO KOl TOVTEAOVL,
[Mopié pe Papd kdypo, OpuES Le
Bappaxepn enévdvon, KAATGEC, TATOVTGLA,

Ecdpovya pe pokpld povikio kot watldxia,
TOVKAUGO Ko TovteAdv, Tlapké pe Bopd
KOYo, eopuesg pe PapPokepn enévovon,

KOATOEG, TATOVTGLA,

Ecmpovya pe kovtd pavikia ko matldxia,
UmA0va, TOVTEAOVL, YIAEKO, GAKAKL, KAATGEG,
TATOVTOLOL
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Ecopovya pe poxprd povikio ko watldxio,
1" Zemtepppiov- movkdpico kot waviehdvy, [oapké pe Bapo
18" Oktwppiov KOY1o, eopues pe PapPakepn exévovon,
KAATGEC, TATOVTOLA,

Ecopovya pe poxprd povikio kot watlakio,
19" Oktwppiov- OepLo-UToLEAY, TOVKAUGO KOl TOVTEAOVL,
31" Aekepppiov [Mopié pe Papd kdyo, OpuES He

BapPBakepn emévovon, KAAToES, TamovTOl,

20.00
18.00
16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00

0.00 T T T T !
0 2000 4000 6000 8000 10000

TB

=== CLT PPD

PPD [%]

«—V/IP PPD

[

S

Eicovo 6-134¢ixtng Oeprurng Aveans PPD (Aovdivo)

ITivaxag 6-9Etia10 ABpoiouo. Yreppailovrog Ilocoorod Aveopéokeias (Aovoivo)

Etiow AGpowopa
. . Ynepparrovrog
T )y
ororoua v HococTov Avoapéokerag
(YTIA)
CLT PPDcLt>PPDyp>10% 398,1
VIP PPDyp>PPD¢ t>10% 786,7

ATO TO TOPATAVE TPOKVATEL YO TNV TEPIMTOGN TOL Aovdivov, OT®G Kol MTOV
OVOUEVOUEVO, OTL TIG KOAVTEPES EMOOCEIS Ge OTL apopd v Ogpuikn dveon, Tig
TOPOVCIALEL TO KTIPlO HE TNV TolYomolio. HE TOV YOUNAOTEPO WEGO GUVIEAEGTH
Bepuonepatotnrag (n toryonotior and CLT). Emmiéov oty mepintwon tov Aovdivo
TOPATNPEITOL KAADTEPT, amOd0on G TPog TNV Oepuikr] dveon efortiag ™G un
EUOAVIONG QOVOUEVOV VTTEPBEPILAVOG, YEYOVOS TO omtoio emPefatdvouvy Kot To VO
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dwypaupota tov oswktav PPD (pe tipég péypt 17,5 %) ko PMV (e tipég ota opa -
0,6 ko 0,78 avtictowya).

i
0.40 i ——PMV CLT
——PMV VIP
OO —‘0,5
—20,5

Eicovo. 6-144¢iktnc Ocprurng Aveans PMV (Aovoivo)
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7 EYMIIEPAXMATA KAI ITPOTAXEIX I'TA MEAAONTIKH EPEYNA

7.1 XYMIIEPAXMATA

Ymv moapovoa epyacio peletnke M Oepuikny ovumeplpopd dVO  KOVOTOU®V
oLGTNUATOV EAAPPEG TotYomoUaG ,Uio amd TAVEL CTOVPOTNHG EMKOANTNG EVAeiag —
CLT- povouévng eEotepikd pe cvpuPatikd Beppopovoticd vikd (opvktofaupokag,
JoYK®UEVN ToAvoTEpiv K.0) , KOl GAAN pio omd TPOKOTAGKELOCUEVO HEPN
YOYOGOVIO®MV-UETOAMKOV  0pHOCTATMOV HOVOUEVIG E0MTEPIKE UE VITEPUOVAOTIKA
VMK Onwg ot cavideg kevod —VIP.. Zmv cvvéyela a&loroyndnke n emidpacn g
EPAPLOYNG TOV GLOTNUATOV OVTOV G KEAVPOG TEVTOOPOPOV KTIPIOL KOTOIKLDY Y10l
v peElon Tov Beplikdv TOL aVayKOV Kol TNV EMiTeLén KaAVTEPOV GLVONK®OV
Oepuikng Gveone oto eocmtePkd Tov TEPPAAAov. H mpocopoiwon g Oeppuxng
CUUTEPLPOPAS TOL KTIPLOKOD KEADQPOLG Yyl KAOBe ovotnua touomotiog £ywve
TOPOUETPIKA € OVO OPOPETIKEG TOMOOEGIEC e «CUUTANPOUOTIKES) KAMUOTIKES
ouvOnkeg (AONva kot Aovdivo) evdd  akolovOnoe GLYKPION HE KTIPLO avapopds
cuupatikng toryomouag cvpemva pe v pebodoroyia mov meprypdoet o KLEN.A K.
Me Béon ™V TOPATAVO TOPOUETPIKY) OVAALCT TPOEKLYAV OPKETH  YPTCLLLOL
ocuumepAoUATA.

H Pektioon g evepyslokng omdO00NG TOL KEADQOLG HE TNV EQOPULOYT TOV
CLOTNUATOV EAOPPAC TOLYOTOUNG €lval OMUOVTIK Kol oTlg 000 mepimtdoelg. H
Bedtioon avty aeopd TV pelwon Towv Beppik®dv avaykov v 0€ppaven Kabng M
peTafoln TV avayk®v og Yol ivor oyetikd apeintéa. Ewdwotepa n e@appoyr tov
ocvotipatog toyonotiag amd maveh CLT oto kéAveog tov Kktipiov, dvvatol va
empEPeL peimon otig Oepuikég avaykes v 0€ppaven tov ktipiov €wg kot 23% oty
nepintoon perémc Yy 1o Aovdivo kot 18% avrtictoyya ywo v Afnva. Ot
avTioTOLEG EMOOGEIS Yo TNV AP Toryomoua pe covideg kevoy elvar otabepd
pkpotepes (tng TaEng tov 10% yua to Aovdivo kot 9% yio v Abnva). To yeyovog
avtd opeileTan KaTd KOPLo AOY0 6T0 parvopevo twv Beppoyepupmv. [apd to yeyovog
OT1 0 H€cog cLVTEAESTNG BepponepatoTnTOG TOV cvotnuatog pe CLT eivan Bewpntikd
peyaivtepog oo to avtiotoro pe VIP (0,20 W/m?K évavt 0,11 W/m’K av AdPovpe
VIOYV PUOVO To AN TOV ETAAANA®V GTPMOCEMV Kol TIS WOOTNTEG TOV VAIK®OV), M
enidpaom tov Bepproyepupdv elvarl evieAdc dvcavaroyn (aénom tov 16odHVaLOV
ovvtedeotn Oepponepatotntag katd 175% yio v VIP évavtt 38% ywo v CLT). H
TOPOTAPNON LT ETaANBevEL Ta Topicpata peuvav G debvoig Bipioypapiog pe
Baon to omoie €vo AmO TOL CLYKPITIKA TAEOVEKTNUATO T®V KoTookevdv and CLT
elva o1 uKpég ammAeleg Bepproye@LPOV AOY® TG ATOVGIOG PEPOVTOS OPYAVIGLOV KO
TOV TPOTOL GUVIESTG TMV TTAVEA.

Ye emimedo HelWONG TNG OGLVOMKNG EVEPYELOKNG KATOVAAWOGNG TOV KTpiov, To
amoteAéopato eivor mo petpomadn). Aapupdvoviag vaoywy TG mopadoyEs TOL
K.EEN.AK 7y v dactaciohdynon tov cvotudtov 0Eppovons, KALATIGHOD,
nopoy®yns LeoTov VEPOL ¥PNONG KoL TOV VITOAOYIGUO TNG EVEPYELNKNG KATAVAAW®GNG
Y. TOV MAEKTPOPOTIGUO KOl TN AEITOLPYIOL TMOV MAEKTPIKAOV GULOKELMOV GTINV
TEPITTOON KTPIOV KOTOIKIDV, TO TOGOGTO TO OMOI0 KOTOAMUPAVEL 1 KOTOVAAMOT)|
TPMTOYEVODS eVEPYELOG Yo BEppavon Kot yoén kupaivetotl peta&d 20% kot 26% (yio
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10 amodotikdtepo oevaplo (CLT-Aovdivo) kor to KTipto avagopds ovtiotoryw).
Avrtiotoya givor kot To amoteAéopata yio v peioon tov exkmountov CO; (puéyiom
peiowon exmounmv to 18 kgCOZ/mZ/y vy Vv gpappoyn toryomotiog and CLT oto
Aovdivo) .

Ocov apopd v perlét Beprkng dveonc, akohovdndnke n pebodoroyia tov Fanger.
Me katdAAnAn mpocopoimon tov poviélmv pog oto Aoytoutkd EnergyPlus ,6mov
elonyOnoav dedopéva Paoet diebvav mpotonwv (EN 1SO 7730, EN I1SO 9920 «.a),
vroloylomkav ot Ogikteg Oepukng dveong (PPD kot PMV). Zmv ovvéyewn
akolohOnoe ovyKplon HeTAEh TOV S10POPETIKOV GeEVapi®mV am’ OTov mpotéuye OTL:
KOADTEPT GLUTEPLPOPA Beprikng dveong mapovstaleTor Yoo KAOe TOTO TOLYOTOLiOG
OTO GEVAPLO TTOV aPpOPoLV TO Aovdivo. AvTd 0QeiAeTol OTMG OVOPEPALE KO VOPITEPQL
oTNV KAAVTEPT AmOO0CT T®V GLTNUATOV EvavTl ToL Yoyxovs. A&ilel vo onuelmbel ott
Yo to. oevdplo HEAETNG oty ABnva, 1 elappd toryomotia pe VIP gppoavilel kaddtepn
CLUTEPLPOPA, YEYOVOS TO omoio ogeileton 6e @arvopeva vepBEépavong Katd Tovg
KOAOKOLPIVOUG Kol pONVOT@Ptvodg UNVEG.

SOUTEPACHOTIKA, 1 EQAPLOYT KO TOV dVO KOVOTOU®MV GUOGTNUAT®V TOLYOTOL0G GTO
KEALPOG TOAVMPOPOV KTIPIOV KOATOIKIMV OLVOTAL Vo PEATIOGEL GNUOVTIKG TNV
EVEPYELOKT] TOV aOS0GT SIOUOPPDVOVTOG KOADTEPES GVVONKEG BepUIKNG Aveong Kot
LELDOVOVTOG CNHOVTIKA TIG EVEPYELNKES KATAVOADGELG TOL QLPOPoLV TNV BEpaven Kot
™mv Yoén aAld kot Tic ekmopnéc CO,. H emdoyn g toyomotiag omd CLT eivon
OVTOYOVIOTIKY] OKOHO KOl  OTEVAVTL GE TEYVOAOYIEC TTOV YPNGLULOTOLOVV KOVOTOUN
OepropovOTIKO VAIKE evd €QApPUOYN TOVG G€ KAUOTIKES (MdveG mov mapovctdlovv
YOUNAEG Bepprokpacieg emavEAVEL TO TOPATAVED OPEAT.

7.2 TIPOTAXZEIX I'TA MEAAONTIKH EPEYNA

[Tépav g ovykekpuévng epyaciog, vmapyovv mokilo medio T omoio ailel va
peretnBodv 6to HEALOV GYETIKA LE TNV EPAPLOYY| TOV GUCTNUATOV TOLYOTOUNS TOV
pereTOnKay, 6To KTIptokd KEAVQOS KTIPiov KOTOIKIOG:

1 Ze 61t agopd t0 cvomua Totyomouiag CLT Ba umopodoe va yiver avorlvTikn
HEAET TV BeployEQLUPOV UHEGH  OTOLOLONTOTE JEBECIUOL  EUTOPIKOV
npoypappotog  Beppukadv  vroloyiopdv  (ANSYS, COMSOL) yuw tov
aKPIPESTEPO TPOGOOPIGUO NG EMOPACNG TOVG OTIS CLVOMKEG Oepukég
ATMOAELEG TOV KEAVPOLG,.

T Tw va givor wo aApng 1 HeAéET] TV TEPIPAALOVTIKOV EMMTOCE®Y TNG
aAAayng Tov keEAOQovg Ba pmopovoe va yivel peAétn péow g pebodoroyiog
LCA -Life Cycle Analysis ( avti tng IPCC) ovtdg dote vo copmeptinebei
OWoAOYiol TV VMKAOV. AVOAOYL O GULVUTOAOYIGUOS TV  1GOOVVOU®V
exmouncdv CO; yia ta vrdrowma emPrapn aépla kpiveton eEicov onuOVTIKOS.

1 Oa elye WiTEPO EVOLAPEPOV, TEPAY TOV 1OEATOD GUGTILLATOG BEPUOGTATT TTOV
ypnowonombnke omv moapovco UEAETN, vo  aStoloynBodv  mpaypaTikd
ocvotnuata Bépuavonc-yoEnc-kMpatiopov-ZNX ta omoio. cvviotavior yio
vt TOL TOHTOVL TIS £PapPROYES (Ay ovotnuata kKMpatiopov VAV, chotua
0épuavonc-yoéng pe  aviiieg Oeppdmrog, GLOTAUATO  EVOOOATENING T
emroiyog Oépuavonc/yoéne x.a). Meta&d tov cvotuitov avtdv Oa
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umopovoov vo  afloroynfodv ocvotquata AIIE (Ay owiwokd ocvotnua
CLUTOPAYWYNGS, POTOPOATAIKE TAVEA, NAtokol cLAAEKTEC ZNX). Me Bdon v
anddoon tev mapoamdve Bo glye 1WOlaitepo evolapépov va ueretndetl to Kotd
OGO M OAAOYR TOL GULGTNUATOS TOWOTMOUNG EMOPA KUOOPIOTIKA OTNV
evepyelokn avaPaduion tov ktipiov (pe Baon to Kprtinpla yio Ktipo oyxeddv
uUNdeVIKNG Katavalmonc- NZEB).

Avéioya Bo pumopovce vo yivel GUUTANPOUOTIK UEAETN Y10 TIG EMUEPOVS
TTUYEG TOL TPOPAUATOS TOV EVEPYELOKOD LGOAOYIGHOV TOV KTIpiov HE TNV
HEAETN TV vaLomvaKmVy (Ba umopovce va yivel adldayn| pe Oepproypmutkone
NAEKTPOYPOUKOVS VOAOTIVOKEG HOG Kol 1) OKlooN Yo TNV TEPLOYN NG
AMvag mailel kaBoptotikd poA0) N He TNV UEAETN TOL POTIGUOV (LECH TNG
OVTIKOTAOTOONG TOV  AOUTTNPOV, TOV KOADTEPO EAEYYO TOL  TEXVNTOV
QOTIGHOD HEGM E101KOV GLGTNHILOTOG AVTOUATOV EAEYYOL K.0L)
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