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o1 TOV GYECEDY TOL GUGIKOY pE TO Sopmuévo meptEAlov, Tng oTepiic e m 0d-
3 @, ™G KVKAOQOpiog pMyovIKdY Héswv pe v kKukhogopic TodnA&Tomv Ko neldv.
@ amd T0 OPYOVOUEVO TAIGLO TOV OYESIGHOD OV ERLXEIpEiTaL e GTXO TV asl-
p0 oVATTOEN 106 TEPLOYHG Ko Tig KatevBOvaElg oTig omoies petappdletat, Ba mpémet
opevEToL 1 cLUPOAN TOL oTNY TPooTAGin TOV TEPIPEALOVTOG, GTNV OIKOVOWIKT]
En Tov 010V pe TpOTo doTE Vo TPoParieTon oTo dvekég, oALE Kot 6TV KoA-
gl KoL moyioon evog véov tpémov “okéntecbon” ko “mpdrtey”, Snhadh puag
00 :_ ang véwv mpotummv Lwnc.
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Abstract

of the national architectural competition, regarding “Innovative ldeas

fn the framework _
s - Pilot study”, organized by the H le

Green Roofs Implementation in Existing Building
Ministry for the Environment, Physical Planning and Public Works and completed in Sep
2008, the application of green roof constructions in two different buildings — an office bul
and a residential one - has been studied. The office building was considered to be an EXist
one. with a typical construction of 1980°s period, thus without thermal insulation 0! '
ments of sustainable architecture. The residential building is a duplex - semi detached
new construction, designed with bioclimatic characteristics. In this way. represenmti\'b ¥
where derived for both typical existing and newly constructed buildings, regarding th
of green roof application, in order to achieve energy efficiency, better microclimatic
for urban areas and aesthetic enhancement. The evaluation of the energy performan
building before and after the implementation of the green roof construction was pe
ing the Energy Plus simulation program (Version 2.2.0) for (hree climatic zones in O}
and C). In the present project the initial constructional characteristics of the two buil}
study are being analyzed and afterwards the proposed solutions for the application of
and additional intervention scenarios of other bioclimatic elements are examined:
necessary assumptions made for the simulation are briefly presented and the main I

garding the buildings’ energy behavior are analyzed.

Key words: Green roof
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0 Mhoioto Tov Havelhiviov Apyitextovikod Aryamviopot [8ehv «Meréreg [8edv DHTEL-
@udtav - Treydv Katowidv kat [Tihotikég Egoppoyégy tov Yrovpysiov TIE.XQ.AE mov
MM pdtnKe To TenrépPpn Tov 2008, pedetifnge 1 EYKOTATTUON (uTepévon dhputos oe §io
i, Evo, KTiplo ypagpeiav. mon Bswpnbnke vorotdpevo yopic Deppopdvion xa oToiyeia
MaTIRoD oyediacion, kot pie Surhokarorki, 1 oot Bempfifinke on eiven veddpnm e
TOREVE yupukTprotikd Proxhipatucc UPYITEKTOVIKIG KOl UpITEKTOVIKNG Tomtion, Tko-
tOV v eEayBotv 600 T0 Suvatd mo aseuli) CUUREPAGIATY Yio T GUUBOAN OV PuTepé-
Moo, o) Pektimon e evepyetaxic GUUAEPIPOPAG DPLOTAUEVOVY KTIpinv kabde ko
apiov, nov Exet 16N oyedoorel Yo Vo eCOIKOVORED evEpyeta Kat oty aabnuix Pehtioon
HOlatog obethvrag Cexopateg yprioeic oe autd, H extipmon me EVEPYEIOKTC GOUTEM-
OV kripiov, mpw kat petd tig rapepfacetc, npaypatomonke e 1o Buvapkd Tpoco-
! ﬁ'?ﬁp()‘{puppu EnergyPlus (ékdoan 2.2.0) yia tpetg khipariée Ciwveg te EAMGdag (A, B

Xy TupoHGe, Epyacic TEPIYPAGOVIBL UPYIKG TO KUTUCKEVHOTIKG TUPUKTPLOTIKG TV
Ilf:lém Kuipiomv, yu va avakodody ot cuvéxeia o TPOTEWVOUEVES ANGELS Y100 TO (UTE-
MO, KaOdg kan (hec onpavticde rapepPaces tov froxhpatikod oyediaopod kot g
HOVIKIC Tov tomtiov. Katahnktind nopafétoviar o mapadoyée Kt ol RUPAPETpOL TV
L IRV, P ko1 PETE TG MPOTEVOpEVEG TopEUPATELS, Kot mopovctdlovton T Kuptd-

Sluta oxetikd pe Ty enidpacn Tov putepEvoL SdATOG oTHV EVEPYEIOKT| GOLTE-
oy Kiipigyy,

01d: Dutepgvo Sopo

: '-.;[“‘0 Tov TaveAMivion Apyrtektovikod Alyoviopot Isehv «Meléteg I8emv
: Ottty — Zteyov Kotowaudv kon IIhotikég Epappoyécy tov Yroupyeiov
© OV ohordnpdinke 0 TewrépBpn tov 2008, nedetibnke n eykotdoToon

s U Biiyoun Avémrugn ] 428
1Ml IE'“CN!Kf[



QUTEPEVOL dDHATOG 6 500 kripia, v KTipto Ypapeiov Kot pia Surhokatowkio yio peg
KMpoTicég Chves Te EMAGSag (A, B xar I), pe oKomd TNV eKTiUMoN ™S eridpoong toy
OTHV EVEPYEIOKT GUUTEPIPOPE TOV KTIPIOV KAL TNV GVTANOY OCPAADY CUUTEPUCHATOV,
rov Ba avadeitovv TV nepparrovtikh agio e yphong Tphovemv oTey®V GTO dopnug
vo meptpéirov kot Bat EMGTLAVOLY Ta BaGIKOTEP. npopApate, oL eGokorovbody va
gpmodiCovv TV gUpEi EPOPUOYT TOVG OTOV EAAadiko ydpo.

Tevikd, TO QUIEHEVO dOHO O TN TOV KTIPLOKOD KeADQOLG EMIPE oTn egpm
pof NG EMPAVELNS CTHY omola £xst tomobebel. Ot o1phoelg G PUTELTNG KAl TOV
Y(OHUATOG OMOTERODY évo. (ovTavo GOOTHHO OTO Soptkd LK TOL SOUATOS TOV oAAN
mdpé. pe mokirovg TPOTOVG TOGO {IE TO Ktiplo 660 pe 10 gEnteptkd meptPaitov (B
morfopoulou and Aravantinos 1998, Theodosiou 1993). Ta ONHOVTIKOTEPS OPERN
PLTENEVOY SOPATOV 1] OTEYOV €ivon Suvatd Vo, GuvoyIeToOV O EENG (TChptin 2000
Georgi and Zafiriadis 20006):

« E&owovounon eVEPYELog 68 féppavon Kot yogn.
Enéxtaon e Siépretog Cong tov SOpUKGY VMKOY TG GTEYNG, anénon e POV
1oV KTIpiov Kat Pektimon g GTEYOVOTOINONG TOY KTipiov.
Meimon Tov QUIVOUEVOL TG «AGTIKHG YNOLS0G» , Amoppoeron TMV aéplov. P
KoL TG oxovnG Kot BelTionaeT Tov LUKPOKA{LOTOG KOL TOY OEPLCHOD TOV TOLEDY,
ADENG TNG TPOCTOCHNG EVAVILTNG nopumaveng Katd 8 dB xout peimon g o

Khaong Tov fyov katd 3 dB.

Meimon TG amopporg Tev ouppimv vodT
« KTVO.

Expetéirevon eredbepmv SOUGTOV OV OMOTEAODV Kkevolg S1B€01L0VG |

(Bektimon tov aLoONTIKOY XOPOKTIPE TOV KTipiov) kot dnpovpyio O1KOCVOTIHE

HLEGO. OTIG OOTIKEG neployds, oTo. omoia avaPridvouy @UTa Kot oo Tov (V0] 5“‘.?:

LOYO TG AVEEEREYKTNG eMEKTAOTIG TOV TOAEOV.

wv arnd 50 £mg 90% o10 ATMOYETEVTIKY

Heprypag) KTIpioOV avuQopac — Me00d0roy1KI TPOGEYYICT
£YKOTAOTOONG tputspévov-'&'ﬁ

THETIKO HE TNV avVOPEPOHEVY SlEPEVVIIOT THG
v 01 0KOMoVOES psﬂoﬁokoﬂ

éva. KTipro ypogeiov Ko pio Suthorartowkia Eyva
YIGEIS:

(o) To kripro ypagpeiwy (Eudva 1) BempiBnKe VEIGTANEV dupopn
vOTI0 TIPOGAVATOAMGHO oE EAEDBEPT SopnoT oE AoTIKO repIPaiioy Kt KoTae
YOPUKTIPIOTIKG TAPOHOLA |E KTipLo: oV KOTOGKEVAOTIKAY GTIS SEKESTiE'G" :
1990 (ktipe yopic Oeppopovmon Kot stoyEein PoKAMPoTIKOD oyEdIUTHOY
gEayOovv COPTEPAOHTA VIOt TV GupPOAT] TOV PUTEHEVOY Scparog 6T ;
EVEPYELLKTG GUPTEPLPOPHS VQLOTAHUEVOY kripiov. LTo KTiplo }wlﬂﬁeﬂ" d
T6C APYITEKTOVIKES TOPERPATEL, omae Tomobitnon APYITEKTOVIKOY ﬂP_a-sg
tak6poeng PracTiions, HE otoyo TV TEpuTép Pertimon ™S gvepyeld
oTC.
(B) To xtipio g Surhokarouciac (Ewdvo 1) Beophinke yeodpn T *
VOTIO TPOSAVATOMOHO o ghevbepn Sopmon oe aoticd meppariov ot

Avavﬁwolu
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Hiho PUDPOPES Kotoikieg pe EVOOUUTm vy XopaKTproTcd ﬁmxlmanm']g upyitexto-
J”K.ﬁ‘?: hoTe va sfuylovy Goo T SuvarTd mio aopon CUUTEPGG T Y10t My oupufoin
100 PUTEUEVOY OBUATOS OTNY EvepyELgirh Popa. evog kripion, oy Exer 181 oye-
0ieoTel Yo vo eGotkovope( evépyeln. T durhoxatoui EYIve emmpoobery Kal pedémm
0TACToT G Potofoitaikiy mavEd@y, e OTOY0 TV KaAuym tomy OVAYKOV o8 1he-
KTPIKG poprio, HETATPENOVTAG 10 OF Ktipio HNOEvIKTG Kataviakonong Evépyelog,

H EKTipmon e évepyeraxc GLUTEPIPO

pPac Tayy KTipimy,
"5 Tpuypatomomfnie HE T0 mposopowtiG PSYpope Enere

wley et al, 1999) XPNOtpoTOIdVTHC KApatoloyikg dedopévy Yo TG wodeig ton H-

elov (KA Zivn A), e Abhjvag (Khpariery Ziwvn B) kat g @sccrrxlo\ri:cqg
T Zawn T, Zm Stapéptpmcq

. OUYKERPIMEVY yigt to KTip1o ypogeiny, N oyedaoTic 16at, 1) omoin aKoAovdion-

o Slauéptpmcr] ™S Tphotvng STEMS umotélsos OLVEXEW T TPOGOYMS Tou
oy, ﬁla‘mpdwmg oV 10 oyediacting kg

KES TODG 18161 TeC, Hepartépe
¢, Omwg Tonobéman apylrexto-
KO ™y abénon me OKiooNg K

P6ohetec OPYITERTOVIKEC roupepPhoe

Ko KataxGpogng PAéotnone e o6
0 Toug avépog (Ewdvy 3),

_ Ipto e 8mlommm'ug, 0 GYESINGHAC To
s GSovy Avapopdc oy APNotpomouOnKe Kot y
asH, Eve e ™m Ponbere aEove OURpETPlng Kade

potepdvoy diporog Eyve
1@ m ohvBeon tav Koo
TOv o0V Kevipikg téova
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Emova 3. ATEGvion eutepévo dhpaTog Kkat TPOTEWVOLEVMY Ttapeufdosny oto KTipLo ypi
peiov

avaQopdg, hoTe va opiobenfovv ot XPNOEIS TOV YDpwV. Kupiopyo péro ot S
poon, dwdpaudtice 1 KGADYM Tov HEYOAUTEPOL pépouc ™G em@bvelag pe PrioT

O tmog pvtevong mov xpnotpomowbnke eivan nuevraTikon toroy. Amoteholpe
TEVTE E80POKAAVTTIKG, &idn, mov Sropopedvouy He TG dropopeTiicég vpEG KoL Yp
TOVG 70 “UC0iKS BAGGTHONG”, 1oV Eivorn KL 0 Kupiapyo oroiysio (Euova 4).
MG HIKPNG £KTOONC TOD XOpov ot TPOTEWVSEVEC KOTAOKEVEG GUVSLELoVY. 0. '_
xpnoeig. E€diiov, Ta TEPLOGOTEPD PUTE, TTOV emAeyOnkay eiva, Kupiog, putd pe
Mg amaithoelg o ESQUPIKG YOPAKTPIOTIKG Ko oe vePO, yla v e€otkovopunot|
KO EVEPYELRG, To, omoio, oG, 6TO TEMKS CUVSLAGHS TOVC 0moSiSovy £Vl 8
wotntiké anotéheopa. T EVIKOTEPQ, K0T TN Sadikacia obvleong tov KTipiov:
TPOTEPULOTNTA, OT(C avapEpBnKke Ko Topandva, OTNV OEIPGPO aPYLTEKTOVIKT]
eCocovépnon evépyetag. Ia ovtd 10 Aoyo emhéytnie apyikd o voTiog wpa
OUOG K 01 ecmTEPTICO] XOPOL Srapopeddnkoy GUPPOVO pE TV Do KoL TO
GNS TOVE KoL TV avdykn ya guoikd PoTopo. H rhion tov oteyav (30°) @
HE TETOL0 TPOTO Yol vat oupufdidel ot okiaon tv voromvikoy. oty TPOTH
VOTloV Nuwmaifpimy ADPOV omd TN vrepBépuavon kabog kat ot BérTiom

TOV OTOROATAIKGOY TavE DY, eV ot fopiv) dym Tov Ktipiov 1 hion T")V 3
Aewrrovpyet, mépa and tov aetnTiké yapoktipa, cav tpoctacia amd Tovg 8
k006 avépovg (Ewcdva, 4),

pUCHOTO Yiat TNV EMidpacn Tov putepsvon ddpotog oty evepyelok 1oV &
Tpetg Khipatikée Zwveg, mapovsidloviarl rapoxdro (Mivakag 1).
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Eidva 4. Aneikévion guiepévov Shpatoc kot Broxhpatikéy yopaktnpiotikdy Tov Ktipiov
™G dimhokatokiag

dlivaxag 1. Zevipio mapepfédocmv oto KTiplo ypogeiov kat oto ktipto g Suhoko-
TowKiag

] Kripio ypapeioy |
Hapauerpor - Levapro A i ] Hapiustpoi - Zevapio B ‘
"-'II." OVwT0 Scdpo Dvutepévo dopa
MOVOTO KTIpLoKd KEAVDQOg TomoBémon apyitextovikdv mpostoydv
01 VEAOTIVAK GV e ECMTEPIKEG TEP- OTO KTIPLOKO KEAVPOG
3{589 Zxioon pe efmrepikég mepoideg
. Aimdokaroixia __]
' SRULETPOL - Zevipo A J [Tapapetpor - Zevapio B - ’
___ _ Dvutepévo ddpa
SVOLEVO KTipiaxs KEAVPOG Movopévo ktiplaxd kélvpog

Eyxordotaon OB navéiov

o> Ot Mhoiicla g eykardoTaong gutepévou dbpatog ota vad sEétaon Kripu,
KE M ypion cvompudroy oploloyiig apdevong tov, pe Tig KupLoTepes oye-
TAPUPETPOVG Vit UoTEAODY N dbéorun ko n oeédym vypacio, to kobupd
4RO Babog dipdevong, 1) apdevti S6om, n SiépKew Kot T £0POG TG Apdevong
TPoodiopiotei péhniota 1 moc6TTA, 0 XPGVOG Kou N Sidpken ™G dpdevonc.
TPotabnke chotnua EMAVAYPNOIROTOIMGNG VEPOD HE OKORS T GuAkoy] Ty
TS anootpdyyiong Tov urepévon ddpotog kabbg kar Tov oufpiov twy
e ETQavehy Ty Kupiov, ™y arobijkevon vddTwv Kat coprAipmon pe vepo
o 200G kot my apdevet) tov gutspévov dhpatog pe vepd arobjkevong ypn-
S Umhyela avric, n ool Ha Tpogodoteiton wrd avtévopo PB cvotua

KAl Biisayun Ave 429
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ZovoyiCovtag, and ™ Siepebvnon mov Tpaypatomouibnke, mpotkoyay pio OEIPA ed
EVBL0PEPOVTO CLUREPAOUATA, TOGO CUYKEKpPIpEVE 660 Kot yevikOTepe. H EQUPROYY Ty
Texvoloyiag Tov QuTeévoy Sdpatog anotehel pia mMpog evederypévn Aom 1o
TEPUITOGELS TOV VOIOTAUEVOY Kot TANpEADE () ko kab6kov) Oeppropovmpsvay
piov (yio mapadetypa 1o vré ekétaon ktipto Ypageiov):

* BeAndver ovouastuchi ) Oeppiki Gveon, 6mwg ovtn avtikatontpiCeton oy EVEpYS
Beppoxpasio tov xdpav, svd copPaiiet ot PBertioon tov ootikon HIKPOKAiparoe
HE 1) ONUAVTIKY Pelmon ToV empavelokdy Beppokpacidv (Ewdva 5). -

* Ilepropilet onpavicd v Katavaimon evépyelag yioo woln kot Oéppaven, Gnme
TpoKHILTEL 0Td TN pon BepudTHTOC KON TV anotovUEVN 160 1o woEn Kou Oépoven
H eCowovépumon katavérmong evépyelag yia Oéppoveon avépyeton og 14,56% ot
Oeooarovikn, 15,11% oty Abva xat 16,57% oto Hpdreto, evid Yioe woln avépys
a1 og 3,47% oty Ogooadovixn, 8,47% omv Abva ko 9,13% oto Hpdxheior]
pelmon ovth petappdletar kot oe avtiotoyn pelmon exropndv CO; (Ewova 5)

EvepydqBeppokpuaia Jwvng teAzutaion
opadou (7C) - ABrva

Meéyiotn eSwrepikn enupavelann Geppokpaoia
Swparog(°C) - ABhRva

1 — —a 40
22 35
& 20
20 25
13 20
T 2% e 3T oS m e ow o T @2 % e Iz o2 = - ow o
=85 =z52:2g7F32¢285 =5 =z5=z¢gsgs
Koaravdhwon evépyeiagyia Béppavon (---) ket X , A
WOEN () kWh/m?) - ABAva ZuVoAlkeg eKTtouneég - ABrjva
aso —
16 |_
14 | ano — =
12 250 - —
10 i A 200 | .
f | 8 150 | =
¢ > au0 -
A :
3 A
50 | L=
2 - — m B I
o | A _ A 0 —
T E3 &I s Do o Etnopne Einojmés Exnopntés  Ernoptés
z § % E = § § = E = g @ H 1 s e

CO2{tm} HNoxtke) SO2ikg} PM (kg

Ewcova 5. Kuprotepa OTOTEAEGUATU TWV TPOGOROIDGEDY

Hopdrinka, cpdcov éxet yivel TPOCEKTIKA EMAOYY Tng Abong mov Oa
dev emPapvvel T oTaTIKY ETGPKELN TOV KTpiov, evid cvpPaidet kon o Ot
ouppiov, e 61t 0vtd Guvendyetol Y 10 erifoapnpévo aoTikd SikTvo o,

K¢ okomudTnTag. TNV mepintoon de mov N evTELON TOV dopdrov emy
pio KatdAAnin poper kivitpwv, to OIKOVOUIKG anoTeEAEGATO, YivovTal
OTIKA Y10t TOV 1810KT1)TN TOV KTipiov,
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bomi| Topnephopare
:; 1" Mapotnpidvrog UG eEAMVIKég ToAelg emPeBordvera ebkoAa 1 OTATIOTIKY Stomtiore.-
, o TS avumapieg npacivon, Me dedopévo 6y Sokody Oa letafAnOsi 00T N Tpaypg-
g | fKoTTo, TOLAG I5TOV G TPOG TNV brapEn oy 161 Sopmpévay OGTIKAY ydhpwy, 1 du-

| .ﬁrﬁmm PVTEVENC TEYY Swpdrmy umotedet icwe m povn PEOMGTIKY POTAOY Y vey

1o | whAdEen 1 yxpile avT £éve, Me Sesopg { Yovig 6t Ta SOYXpoVe S
( ) Kebde 1 madig Toug Aettonp-

O?mekﬁpwm] ™S mapovoag EpYasiog cuvéfaiay o
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