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EuxapioTieg

H mapoloa SimAwpartikn ekTovABnKe oTo Topéa Tou KrnupatoAoyiou Tng
O0XO0ARC Aypovopwv kai Tomoypdpwv Mnxavikwyv Tou EOBvikoUu MeTobpiou
TToAuTexveiou. Me Thv TapoUoa epyacia oAoKANPWVOVTAl Ol TIPOTITUXIAKEG
pgou omoudéc. H oAokAnpwon auTtAC TNG TTUXIAKAC UAOTIOINONKe He TRV
umoaThpiEn oplopévwy avBpwmwy, aToug oTroioug Ba ABeAa va ekppdow TIC
OepUOTEPEC EUXAPIOTIEC HOU

Oa nBeAa va ceuxapioThow Tnv EmiPAémouca kaBnyAtpia pou K. Egn
AnpotoUAou yia Tnv epmioToolvn Tou pou £deife kard Thv avdBeon Tng
TTUXIAKAC, aAAd Kai yia Thv TToAUTIHN KaBodnynoh Tne.

Akoun Ba nBeAa va suxapioThow Tov K. Tdoo AaumpoémouAo yia Tnv oAU
KaAn ouvepyaaia mou gixape, ka® 6An Thv didpKela ThG €pyaaiag.

Emiongc ©a Atav peydAn mapdAsiyn, av dev euxaploToloa Ogppud Tov K.
Mavaon, kaBnynti¢ otnv axoAn MnxavoAdywv Mnxavikwv Tou E.M.TT., o
omoio¢ ATav Tdvrta 81aO£aIUOC va HOU TTIPOOYEPE! TIC YVWOEIC KAl TV EUTIEIpia
TOU, OXETIKA He TOV Topéd Tov evepyelakwy, kaBwe kar Tov E. MaATélo, o
oTroio¢ Hou Tpdowepe TNV PonBeid Tou aTov idlo Topéa.

‘Eva peydho ceuxapiotw ogeihw kai otov Felix Kunde, o omoiog civai
dnuioupyég Tng 3D City Database kai Emikoupo¢ KaBnynthc ato
TTavemoThpio Potsdam, yvia Tnv dueon avramokpion oTd €pwWTAPATA HoU Kdal
Tnv TtpoBuyia Tou va pe PonBnael.

EmimpoaOeTa, Oa ABeAa va cuxapioThow Tov Opyaviopd Krnuatoypaphoswv
kal XapToypaphoswv EAAGdOC yia To UAIKO TTou TtpdBupa pag di1é0coav.

TéAoc Oa nNOeAa va euxaploTAOW TNV OIKOYEVEId KAl TOUG @iAoug pou,
1d1aitepa Tov AAEEN kai Thv Kartepiva, yia Tnv umooTApIA Kal Tnv
oulTIapdoTacn Toug.
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HEPIAHYH

H moapovcia g EALGdag, oty d1ebvn mpoomdBeia eEotkovounong evépyelag, eivar
0AOEVOL KO TT0 OLVOUIKT T TEAELTaia Xpovia. To yeyovog avtd SomoT®VETOL 0o TIG
Oepemdelg petappubuicelc mov €xovv epappootel pe katehBovvon v agpdpo
avamtuén. O KTplokdg TORENS Kot 101mG 0 TPITOYEVIS, TOPOLGLALEL TN HEYOADTEPT
OLUUETOYN ©TO 1o0lVYl0 TP®TOYEVOLS evépyelng otnv EAAGSa, oAAd kot otnv
Evpomn. Emopéveog m pedétn, n Katoypagn Kot 1 oVAALCY TOV EVEPYELNK®DV
KOTOVOADGEWV, L€ OKOTO TNV UEI®ON TOL KOGTOVS TNG KOTAVUAICKOUEVG EVEPYELAG,
HE TALTOYPOVN aENCT TNG AmOO00NG TOV AEITOLPYIDV, OTOTEAOVV OTOPOITITEG
EVEPYEIEG TOV €lval avayKoio vo. epaplocTodV oe OA To vPloThpeva kthpuo. H
JlEpELYNON TOV JVVATOTHTOV O1EIGOVONG KAVOTOUMY EVEPYEIOKMDY TEXVOAOYIDV GTO
EVEPYELOKO GUOTNUO UIOG YDPOGS, Ol omoieg Ba emTpéyouy v aptio dteEaymyn ™G
nopanave dtadikaciag, anotedel KaBoploTikng onuaciog Epevva, o OMOTEAEGLOTO
NG OTOl0G AVOUEVETOL VAL SLOOPAUATICOVY TOAD GNUAVTIKO pOAO GE LAKPOTPODESO
xpoviKo opilovra.

To xmmuoatordyo eivar évag topéag otov omoio pmopodv va evoopatwboiv ta
EVEPYELOKA AMOTEAECUATO KOl 1) CAANAETIOPOAGT QTN VO OLEVKOAVVEL TO GYEOLAGLO
TOMTIKQOV Kol LETPMV GYETIKMV LE TNV dtoxeipton g xopag, avapaduilovtag m oto
oLUVOAO Tne. Baowkn mpobmodbeom, avtig g evoopdtwong sivol 1 LETATPOTH TOL
Knuatoloyiov oe tpodidotato. Mg tov TpoOmo avtd Bo  AmocaPNVIGTOLV
TEPWTAOCELS GVVOETNG OGTIKNG OOUNG KO EMKOAVTTOUEVOV KOTAGKEVDV, 01 0Tt0ieg Oa
oLVVOOEVOVTOL QMmO EVEPYEWNKEG TTANPoPopieg. MEypt onuepa 0ev LIAPYEL KOvVEVQ
ynoeokod 3D kmnuotoAdylo mov va givonl TANpoS v Agttovpyio otov KOopo. ‘Eva
TETO0V €100VG KTNUATOAOY1O TPEMEL VO TEPIAAUPAVEL TPIGOAOTOTO KTNUATOAOYIKEL
dedopéva Ko vo eivar evappoviopévo pe to Oecpkd mAGIov Kol TO VOUIKO
Kafeotdg g k0Be yopog. QotOGO o1 TEYVIKOL TEPLOpIcHOl  TElVOLV v
EAOYIOTOTOOVVTOL KoL 1 mopeic. mpog TNV emitevén  €vOG  TPLGOAGTATOV
KTNUaToAoYiov, Tpodtaypdeetot a1c1ddoEn. Ocov apopd TV amEKOVIOY| GTIS TPELS
OlOTACELS, TPOYMPA OLVOIKA KOlU Ol TEXVIKEG Hoviehomoinong eivor diaitepa
eEeMypéveg, Kabmg TapEyovv TV SLVATOTNTO AVATTVENG OAOKANPOUEVOV LOVTEAMV.

Ymv mapovoa dumhopatiky e&etaletar n duvatdTNTo dMovpyiog £vOg KTIPLaKoD
HOVTELOL KOl GUYKEKPIUEVA EVOC KTplov-ypapeimv oty eptoyn Tov XaAavdpiov. H
pnopen avtod eivar CityGml kot €yovv evoopotmBel evepyelokéc TANPOQOPIEg
oxeTkd pe v B€ppavon, ™ YoEn Kol T GLUVOAIKY EVEPYELNKT KOTOVOA®OGT, OTMG
Kol oplopéva oevapla evepyelokng avoPdduiong. Télog ot mAnpogopieg avtég
vroAoyiomkav oto Aoyiopikdé KENAK tov TEE.
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ABSTRACT

The last decades, Greek efforts have increased significantly with a view to sustainable
development, as fundamental reforms have been implemented. The building sector
and specifically the tertiary, has the largest contribution in the primary energy balance
in Greece and Europe. Therefore the research into the study, the recording and the
analysis of energy consumption in order to be reduced, must be applied to all existing
buildings. Research into the investigation of the penetration capabilities of innovative
energy technologies in the energy system of a country is essential and the results are
expected to play a very important role in the long term.

The Cadastre is a field, where energy consumptions can be incorporated and this
interaction can facilitate the design of management policies and measures. In order to
make this possible the Cadastre needs to be 3D. This way will clarify complex urban
structure cases and overlapping structures which will be accompanied by energy
information. So far there is no digital 3D cadastre that is fully in operation in the
world. Such kind of Cadastre should include dimensional cadastral data and
appropriate legal and institutional framework. However, technical constraints tend to
be minimized and the progress towards a three-dimensional Cadastre, is prescribed
optimistic. As regards the representation in three dimensions, is dynamically
developing and the modeling techniques are advanced as they provide the possibility
of developing integrated models.

This diploma thesis examines the possibility of creating a building model and
specifically a building-office in Halandri. The format used is CityGML with the
integration of energy information regarding the heating, cooling and the total energy
consumption and some energy upgrade scenarios. Finally, the energy information is
calculated via the TEE software, KENAK.
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EIXAT'QI'H

Amo TIg TPOTEG KIOANG KOWMOVIEG VINPYE M OVAYKN KOTOYPOPNS TOV OKIVITOV
1310KTNOLOV VNG, KUPIMG Y10 OMLLOGIOVOUIKOVG GKOTOVS, OAAG Kat yio TV e£00(QAAoN
TOV 1010KTNOOKAOV dikatopudtov. To televtaia ypodvia 11 TukvoTTA TOL TANBLGLOV
Exel ovénbel onpoavtikd, Pe amoTéAEGHA, Vo, VENDBOVY VOAOYIKA KOl Ol KATOOKEVEC.
To xvp1oTEPO TPOPANLO TOV AVOKDTTEL EIVOL 1) KOTOYPOPY] TNG TOAVTAOKOTNTOG TWV
TUKVOSOUNUEVOV OOTIK®OV 16TMOV. MEypt GNUEPQ, 1 KATOYPAPT TOV WOIOKTNTOV Kol
KOWOYPNOTOV YOPWV, KAODG KOl 01 OVOTTVEELS EML ALTMOV, TPOYLATOTOIOVVTOL LEGH
KTNUOTOAOYIK®V YopTOV Kol daypoppdtov. Etopéveog 1o veprotdpevo 6160140T0TO
Kmuotoldylo, avamapiotd Ty TpIodtdoTorn cOYYPOVN KOW®VIO, EVA 1) KOTOYPOET
TOV OVTIKEILEVOV TNG QLGIKNG TPOYHOTIKOTNTOS Omottel pio TEAEI®MG O1opOPETIKN
avTiAnyn

YUVENMG TMPOKVMTEL EVIOVAL 1  OVAYKY €VOC  EKGLYYPOVICUEVOL  GLGTNHOTOG
Kmuatoroyiov, kavd vo avomopoctiost pe okpifeld v TOAVGTPOUATIKN
TPOYUATIKOTNTO Kol Vo TEPIAAUPAVEL TPICOACTATA OVTIKEIUEVO. X& TOAAEG YDPES
TPOYUATOTOLOVVTOL GUVTOVIGUEVEG EPEVVEC TTPOG AT TNV KATeHOLVOT, e GKOTO Vol
emAOoLV Ta TPOPALOTO KO 01 EAAELYELS TTOL TPOKVTTTOLY AGY® TG HETAPaoTG amd
™ pe popoen Ktnuoatohoyiov otnv aAAn. Ta onpaviikdtepa and avtd a@opovy v
avafedpnon Tov Vopkoh TANGIOL Kol TNV avopopemon e Pdon dedopuévav €1t
wote va mapéxet 3D vmootpiEn 1000 amd ye®UETPIKN OGO Kol Omd TOTOAOYIKN
dmoym. Qotéco moap” OAo moL akoOun Oev Exel avomtvyBel £va oAoKANpwUEVO
tprodtdotato KtnuotoAddylo, oto péAAov avapuéveton va emitevydel.

Y€ EMOUEVO GTAOI0 UTOPOVV VO EVOOUATOOOUV GE OVTO EVEPYEINKES TANPOPOPLES.
Enopévog va avartuyBei 1o Evepystokd Tpiodidotato Ktnuatordyo. H avaykn avt
TPOKLATEL OO UEAETEG KO OTATIOTIKA OTOlKElR, TOV KOOIGTOOV €viOovi TNV OvAYKN
MM PETPOV HElONG TNG EVEPYELOKNG KOTAVAAMONG, KUPIMG GTOV KTIPLOKO TOUEN
o€ MOYKOGHO eminedo. Xe mepintmorn mov ovtd dgv AneBovv, OAeg ot ywpeg Ha
avTILETOTIGOVV  cofopéc ouvémeleg, TOGO OTIG Owovouieg 000 Kot oTo
OKOGLGTNLATA TOVG.

Ocov apopd TV TPIeOEcTOTN OVOTOPACTOCT), 1 TEXVOAOYIO £XEL CNUEIDCEL paydaieg
TPOoOOOVG, e GLUVETELD VO £YOVV aVATTUYOEL 10101TEPO AETTOUEPT] LOVTIEAQ, TO. OTTOLNL
EYOLV TNV OLVATOTNTA VO EVOOUATMOGOVY TIG EVEPYELNKES KATAVOADGELS, KOOMG Kot
eVogYOUEVO  GEVAPLO pPElmOoNG NG KOTOVOAIGKMOUEVNG EVEPYEWS, AdUPovovTog
dedopeva amd to Kmnuotoloyo kot ypNoILOTOIOVTOG KOTOAANAOLS aAyoplOpove.
Méypt otiyung to evoldpeca PApata yio TV VAOTOINGT OVTHG TG TPOOMTIKNG OEV
&xovv kabopiotel pe axpifeta kot n dradwkoscio fpickeror 6 TPdOYLO 6TAd0. 26TOCO
AOY® TOL OTL OAO KO TEPIGGOTEPES YDPES KaTtaPdAlovy Tpoondbeleg Pedtimong tov
KTNUOTOAOYIKOD GUGTAUATOC TOLG KOU OEOOUEVOL OTL 1 TEXVOAOYIOL GLVEXDG
eEeMoaoetat, datnpovpe a1e10d0EN 6Tdon. Avto amoteiel Kot To BEpa TG TapovGag
TTUYLOKNG, ONAAON TNV AVATTLEN VO OTLOGIOAOYIKOD TPIGOAGTATOL HOVTEAOV EVOG
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KTipiov-ypageiov oto  Xalavopt, 1KAvO VO EVOOUATMOOEL TS EVEPYELOKES
KOTOVOADGELS Kol To GEVAPLL PEATIOONG TNG EVEPYELONKNG TOV KOTATOENS, TO Omoia
vmoloyioTnkay  og  mponyoduevo  otddlo, oe popeny CityGml.  Télog
Tpaypotonodnke ontikomoinom tov povtédov oto Google Earth.

21 cvvéyeln TPOKELTOL vo avapepBoHV Ta KEPAANLO TNG TTTLYLOKNC.

210 mpHOTO KePdAowo mapatibevtor ta onuovtikdtepo onueic tov EAAnvikov
Ktnuatoroyiov. 'Emerta  yivetow avagopd oto Tprodidototo KrnuotoAdyro.
Jvykekpluévo Tapovotdlovior ot Pactkés apyEg Tov, moapadeiypoto amd ™ oebvn
Biproypapia, TEPMTOGES TOL KOOIGTOVV EMTAKTIKY TNV OVAYKY €POPUOYNAG TOVL,
EVD UEAETOVTIOL KOL Ol TPLOOIIOTOTEG TTVYEG TV 1OYLPOTEP®V KTNUATOAOYIKMV
TPoTOHTT®V 6w T0 LADM oAld kot 1 odnyia INSPIRE. Téhog slodyetal pio oxeTika
véa popen Ktnuotoioyiov, to Hiokd Ktnuatordyo.

To debtepo Ke@Ahato avaeépetar oty evépyeto. [To ovykekpuéva mapatifevion
OTOTIGTIKA GTOLXELD GYETIKA LLE TIG EVEPYELNKES ATOLTIOELS TOV KTIPLOKOD TOUEN, GTNV
EMGda kar oty E.E. Ev cuveyela mpaypatomoleitor emokdénnon g EOvikng
vopobBeoiag, pe extevn meptypapn otov - Kavoviopod Evepysiokng Amddoong Kmpiwov
" kou oto mpdypappo - EEowovounon kat” oikov . Téhog avaypdpovtar to
Bacwdtepa onueia tng Evpomnaikng kot Aebvig vopobecia.

To 1pito kepdiao mepihopfdver onuavtikd Awbvn kot E6vikd Avamtvélokd
npoypappate, to omoio. otoyevovv otnv Evepyeiokn Avofdaduion tov Kmmpiov.
Yvykekpéva  avapépovtor to akoiovba: ENERGY-EFFICIENT BUILDINGS,
Energy Atlas Berlin koau AIDA. To «éBe évo amd avtd cvvodedetor amd Tnv
TEPLYPAPT, TNV TEPLOYN EPOPUOYNG KOL TO OTOTEAECUOTO TOV TPOEKLYOV OO TNV
de&aymyn| tov.

To tétapto kepdraro apopd v 3D Movtehomoinon. ITo cuykekpluéva peretdvion
ot nEBodoL TPIEOEeTOTNG LOVTEAOTOINGNG, TO AOYIGLUKA TTOV TV Voot pilovy, EVM
yivetarl daitepn avapopd oto onuacioloyikd poviélo CityGml, xabd¢ amotelel
KeVIpKO onueio oty deaymyn g mruyokne. Télog mapatiBevion mapadeiyporta
OAOKANPOUEVOV YNOLOKADV OCTIKOV LOVTEA®V.

To méunto ko televtaio kepdrato givor aplepmpévo otnv nebodoroyikn mpocéyyion
OV EQPAPUAGTNKE Y10l TNV LAOTOINOT TNG £pyacioc. Apykd TapovcstaleTol N TEPLOYN
HEAETNG Ko akoAoVOmG Teptypdeovioal ta oTAdld JeEay®yNns TS, XVYKEKPIUEVQ
dwkpivovtor 600. To mpdTO 0@POpd TOV TPOTO VLTOAOYIGHOD TOV EVEPYELNKDOV
KOTOVOADGEWV TOL KTipiov, pe PAoTm TOVG OmMOIoVG TPOEKLYE 1)  EVEPYELNKY| TOL
Katdtoln, eved mopatiBeviot kot Tpict ceEVAPLO TOL amOGKOTOUV otV Peitivon tg.
To devtEpPO CUPOPE TOV TPOTO LE TOV OTOT0 dNULOLPYNHONKE TO TPIGOAGTOTO KTIPLOKO
HOVTELO KOl TO TTMG Ol TTOPATAV® EVEPYELNKES TANPOPOPIES EVOOUATOINKAV GE aVTO.
Axolovbei m omtikomoinor; tov oto Google Earth kot n mopovsioon tov
GUUTEPAGUATOV.
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1. KTHMATOAOTITO

To Kmuatoddylo dadpapatifel kabBopiotikd poAo 6tov opOBoroyikd GyeOICUO TMV
YPNOE®V YNNG KOOMG Kol GTNV KOWMOVIKT KOl OIKOVOULKT aVATTUEN TG XDPOS, EVED O
ONUOCI0G YOPOKTNPAG TOL OTOTEAEL £YYONOT AGPAAELNG Yo TO ELOIGONTA TPOCOTIKA
dedopévo mov  Olayepiletor. Axoun o Beopdg tov Kmmuotoroyiov éxet ko
OVTOTOOOTIKO YOPOKTPA, ONAdN Hropel va ypnoipomondel og 1oyvpd «epyareion
AVATTLENG OYESAGOV Kol VAOTOINGONG TOALTIKNG YNG XWOPIG VO TPOKVYOVV ETITAEOV
k6ot Yo tov moAitn. ITAéov m ovviaén tov KInuotoAoyiov mpoywpd He VEeg
otabepég Pdoelg, oiyovpa PAHoTo Kot TOYVLTEPOLS PLOUOVG, YEYOVOG  TTOL
SlmoTOVETOL amd TV TeAevtaio mePiodo KINpatToypapnoewv. Méypt oTiyuns
TEKUNPI®ON TANPOPOPING TV OI0KTNGLOKOV OVTIKEWWEVOV TOV TPOYLOTOTOLEITAL LE
Baon 1o oyédo Tov EBvikov Knpatoloyiov, otnpiletan otig dvo dactdoelc. 2otd60
N TPAYLOTIKOTNTO VTOSEIKVIEL TV OVAYKN Y10 TNV KATAYPOE TOV TPIGOAcTAT®V
KOTOGTAGEWDYV, KOOMG LITAPYOLV TOAAG KTNPLOL KOl KATAGKELES TOV PploKoviotl Tavem
Kol KAT® amd TV EMPAVELNS TS YNG. ANUOVPYEITAL GLVETMG 1) AVTOVONTN OTO{TN O
yw éva 3D ktmpoatordylo, 6to omoio:

* Qo amewoviletor og KAOE YPOVO N YOPIKN KATACTAGT, LE TV KATAYPAPT TOV
VOUIK®OV KOl TPOYUATIKOV YOPIKA GOVOETOV EUTPAYLOTOV SIKOUMOUATOV

* Qo xoBictator dvvartn 1M OMOTEAEGUOTIKY Oloyelplon Tov vIEPKEipEVOL Kot
VTOKEILEVOD TOV YEMTEUAXIOV YDPOL

Enopévaoc n 3D eyypaon xotactdoemv Tpoceépel Kot GALEG dLVATOTNTEG, OTTMOG Yo
TOPASELYHLO 1] COOTN JaXEIPIon (GYEOUGUOC OPACTNPLOTITOV) TOV LITESAPOVS , ATO
akpPeic TAnpoopiec oyeTikd pe T Eon TOV Ay®YDV Kol TOV GLPAYY®V.

[Tpokeévov va epappootel po té€tota katoypaen sivor amapaitmro vo Beomotel
KatéAnAo Oeopkd mhaicro. Qotdéco amd Voukng damoyng dev  kabioctoton
TpofAnUaTiKy] 1 dnuovpyia Tov. Akoun yw v emtoyn petdfaon and éva 2D oe
éva 3D kmuotoAdylo amorteitar  TpocsONKn tpiodidctatmy dedopévov oty Paon
dedopévmv. ZyeTiKA pe Tov TpOmo pe tov omoio Oa emtevybel avt 1 evoopdtmon
&xovv de&oyBel moAEG peréteg oe epevVNTIKO eMimedo. QQ6TOGO, TAPA TNV £PEVVO Kot
TNV TEYVOAOYIKN] TTPO0O0 G€ OVTOV TOV TOUEd, Ogv LIApyel Kavéva ynetaké 3D
KTNUATOAOYI0 7oL Vo givor TANPOS &v Agltovpyio. 6TovV KOGUO Kot 1 TPEXOLGO
Aertovpykdtnta Tov, mEPLopileTal e PACIKEG EPAPUOYES OTMG T . GTNV KOTOYPOPY|
OYKOUETPIKAV TEUOYIOV.

1.1 EAAMvik6 KTNpoatoAioylo

To EBviké Kmmuotordyo omotedel g amd TG ONUOVIIKOTEPEG OVOTTVEINKES
VTOOOUEG TOV  AVOTTOCCOVTOL OTN YMOPO, 1N ONoio. TPOKETOL Vo pHeTappvOuicet
onuovtikd tunpa g Anpoctag Atoiknong oe Bépato axivinng mepovciog Kot vo
CUUPGAEL  AMOPOCIOTIKG OTNV  EMEKTACT KOU EVOLVAUMON NG MNAEKTPOVIKNG
dtakvPBEpynong.
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To épyo Eexivnoe ota péca g dekaetiog tov 1990 pe pio oepd TAOTIKGOV
TPOYPUUUATOV TOV £PEPAY GTO TPOCKNVIO OAN TOL TPOPANLOTO KOl TIG 1O10MTEPOTNTEG
OV VPIOTAVIOL GTO 1O10KTNOLOKO Kobeotmg g yowpas. H mpodt avty yevid
KTNUATOYPOPNCE®Y OAOKANPp®ONKE pe kaOLOTEPNCELG KOl TPOPANHATO Yoo TNV
mAelovonTo TV £pymv v mepiodo 2003-2008, mpoopEpoviag OUmMG GTUOVTIKY
teyvoyvooio otnv Ktnuatoldyo A.E kot 6tovg popeig mov eumiékovta e TO £PYO.

[MAéov M odvtaén tov KTnpoatoAoyiov mpoywpd pe véeg otabepés Paocelc, ciyovpa
Brpoto Kot ToydTEPOLg pLOUOLS. XapoaKTNPIOTIKO Tapddetypo amoTedel TO YeYovog
0Tt ota vd e&EMEn €pya  KTMUOTOYPAONOMG, MHEYPL OTIYHUNG O8v  Lanpyov
KaOLOTEPNOELS OTNV VAOTOINGCT TOV GULUPATIKOV YPOVOILOYPAULOTOS, EVA  TO
TOGOGTO TOV THoE®V dOPOMOoNG Kol TOV EVOTAGE®V TOL LIOPANONKAY KATH TNV
avapTNON TOV KINUOTOAOYIK®OV ototyeimv KupdvOnke kdtw and 3% ce cOykpion ue
TO OVTIOTOL(O0 TOGOGTO GTA £PYO. TNG TPWDTNG YEVINS KTINUATOYPUPNGEWDV, TO OTOL0
Eemepvovoe 10 20%.

[Iepiocotepor amnd 200 @opeic tov Anpociov YPNOCOTOOVV  GNUEPL GTNV
Kafnuepvi toug Asttovpyion ta dedopéva g etoupeiag. MdaAoto mpootéOnKav
TEPIOCOTEPO. OVTIKEIPEVA OTTMOG fvo 1] NAEKTPOVIKY] AvAPTNGT SUGIKAV YOPTOV LEGM
SLOIKTVOY KOl 1 MAEKTPOVIKT LIOBOAN GVTIPPNCEMY KOTA TOL TEPIEXOUEVOD TOV
SUCIKOV YOPTAOV, 1 ETKOPOTOINCT TOV Opi®V TOV YEPCOIOV TEPLOYDOV KOl TOV
owotonwv tov Jdktvov «Natura 2000», m dudbeon YeOYOPIK®OV OEOOUEVOV KoL
OLOOIKTLOKMOV EQPOPUOYDV TNG ETOUPEING Yo TNV KOTOYPOPN KOl OTEWKOVION TNG
avBaipetng d6uNoNG Kot Yo TV opydveon Kot dtayeipion g akivntng meprovsiog
tov OTA.

Y 4" emoipornoinon tov IIpoypdupotog Owovoukhic ZthpiEng, mopatifetor o
EMYELPNCIOKOS GYEIACUOG TOV £pYoL Yo TNV emopevn mepiodo (2012-2020), o omoiog
Baciletar otov oTpatnyIKd 6TdHY0 0OAOKANPOONG TG cVVTOENG Tov Ktnuoatoioyiov to
2020. Enpewdvetor 6Tt avtdg 0 6TOY0G TPOPAETEL OVGLAGTIKA TV GYEIOV TOLTOYPOVN
VAOTOINGT TOV £PY®V KINUOTOYPAPNONG Y10 TO GUVOAO TMV VTOAEMOUEVOV TEPLOY DV

NG XMPag.

111 Baowkég évvoleg Kol opropoi

To EBviké Kmmuotordyo eivor éva eviaio Kot Sopk®dG EVNUEPOUEVO CUGTN O
TANPOPOPLOV TOV KATAYPAPEL TIG VOUIKES, TEXVIKES Kot AAAEG TPOGOETEG TANPOPOPiES
Yol TO, OKIVNTO KO TOL OUKOMUOTO TAV® G auTd, pe TV €vBvvn Kat TV €yydnomn tov
Anpociov.

H obvteén tov oamookomeli ot onuwovpyio  €vog  cOyypovov, TANPOG
avtopotomomuévon apyeiov axivnng woktnoiag, 6Aa Ta cTOLY(Eio. TOL 0mOioV
£YOUV  OMOOEIKTIKO yopoktipo, eac@aiilovriog TN peyoAvTEPN OvvaTti
ONUOGLOTITA KOl 0CQPIAELN TOV GCUVUALAYDV.
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[Tpdkertar yia éva cHGTNUA TOAD 7O GUYYPOVO KUl OLOKANPOUEVO OO TO TOANLO
ocvotnua TV Yrodnkov kot Metaypapdv mov vrootpilovv ta Ymodnkopuiakeio.
Yvykekpipéva, To EOvikd Kmuatoddyo:

1. Kataypager pe Paon To oaxivinto 6Aeg TG TPAEEG TOL  ONUIOVPYOLV,
petafifalovv, aArlotdvouy 1 KaToPyoHV OIKOLOUOTH € aKivnta. MTopoUe GUVERTMOG
va TAnpoeopnBovpe dueca, bkoAa Kol a&lOTIGTO TO GUVOAO TOV SIKOIOUAT®V TOV
vrdpyovv oe kéOe axivnro. Etot, 6ha yivovtal mo amdd ko EekdBopa.

2. Eyyvarat Tig vopkég mAnpo@opiss mov Kataypaeel, Kadhg n Katoympion Kabe
TPAENG YiveTal HOVO HETE Amd OLVGLUGTIKO EAEYYO VOLUOTNTOS, ONAad Kapio Tpaén
dev xataywpiletor av o petafiPdlmv dev eivar 0 PEPOUEVOS GTO KTNUATOAOYIO MG
JKOLOVYOC.

3. Kataypaeer kor v ye@ypa@ikn weprypagn (popei], 0&on kot péyedog) tov
OKIVIITOV.

4. ATOKOAVTITEL KOL KATOYPAPEL GLUOTINOTIKG TN ANpdoia axivtn Teplovoia,
Yo TPOTN opa ot ovyypovn EArGda.

5. Kataypdager ta dwkoiopote amd ypnowktnoio n onoio, iowg oty emapyia,
anotelel tov ovvnBéotepo i6MC TPOMO KTNOMNG KLPOTNTOG AOY® TOL GTLTOVL TV
petafipdoemv.

ktimatologio.gr

1.1.2 NopoBetiko6 mhaicro

To Oeocpkcd miaico v ™ ovvraln kor Tpnon tov EBvikod Kmmpartoloyiov
neplhapPaver  dvo  Paoikd vopoBetnuota, €va  yio T dwdwKoacion NG
knuatoypaenons (N2308/95 «Kmmuotoypdenon yia v dnpovpyia tov EBvikov
Ktpatoroyiov kot Aowmég d10ta&ec») Ko £val yio tnv THPNOT Kol AEITOVPYiO TOV
Kmuatoroyiov (N2664/98 «EBvikod Ktnpatoddyto kot dAre StatdEeicy).

Ot mapamdve vopor tpomomomdnkov dadoyikd pe tovg vopovg  2508/1997,
3208/2003, 3127/2003, 3212/2003, 3481/2006 ko teAevtaio pe to vopo 3983/2011.
Me T1¢ TpOTOTOMGELS QVTEG eMyEPNONKE GTASIOKA 1| TPOGOPLOYT TNG Vopobesiog
v 10 EOvikd Kmmpoatohdylo oTic amontioelg g paéng, Omms autég avadeiydnkay
amd TNV EUTELPIN TNG EPOPUOYTS TOV BecL0D.

1.1.3 IIp60d0g KTNRATOYPAPN OGNS

1995-1999: To épyo tov EBvikod Kmnuatoroyiov Eekivnoe mhotikd oto pHéca tng
dekaetiog Tov 1990 pe pikpéc perérec mov avatédnkav dldomapto 6e OAN TN YOPOL.
Tnv mepiodo avt avatédnkov 3 TPOYPAUUATO KTNUATOYPAENONG TIAOTIKOD
OVLCLOOTIKA YOPAKTNPO, OTO omoio 060nKe PApoc oTn Ye®YPAEIKY| O1GTOPE TWV
emheyféviov OTA kot omn SlPopeTIKOTNTO. OCTE Vo amoktnOel eumepio og
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AAPopES TEPMTOGELS (AOTIKEG- OYPOTIKEG TTEPLOYEG, GE VNOLA, GE OPEVEG EKTAGELS
KAT). Ta épya avtd olokAnpdOnkov koir onuepa Agttovpyodv 96 petafortikd
KTNUatoAoywkd ypoeeio yio 333 meployég g ydpos.

2004-2009: Me ta épyo mov viomoinoce 1 Kmuotordyo A.E. oto mAaicio tov I
KIIZ pe ovyypnuatoddtnon amd v Evpomoaikn Emitponn, viobetOnke o véa
JLXEPIOTIKN TPOGEYYIoT a&lomolmvtog o€ peydAo Pabud owovopieg KAlpakog Kot
T1G SLVOTOTNTEC TOL TPOGPEPEL 1) TAEOV GUYYPOVY TEXVOLOYiaL.

2007 mpoxknpvynKe vEO TPOYPOUUO TO omoio elvar akdun o eEEMEN Ko
agopd 106 aotikovg OTA g EALGSOc. Xt0 Tpdypappor avtd 1 KINUOTOYPAenon
dympiotnke o€ 2 PACELS Pe EeYmPIOTEC SLOYOVIOTIKEG OUOIKAGIEG KOT® EMTOYN TOV
vanpecwov ¢ Evponaikng Emitpomng. H npadtn @don g ktnuatoypdenong mov
ocvyypnuatodotinke and to I KIIX, oAokAnpdbnke pe emtuyia yio 10 GOVOAO T®V
ev AMyo mepoyov to téAog tov 2009, evd mpoxwpd otadiakd M avabeon Tov
oXeTIKOV ovuPdosmv kot 1 vhomoinon g B’ edong Yo TIG TEPLOYES AVTEC. XM
@aon TS avadelEng avaddymv eppavifovtol Kabvotepnoelg kKupimg Aoyw eEavtinong
TV £VOIKOV pHECOV oL TpoPAémoviont amd TO vEoTduevo Becpikd mAaiclo
avafécemv amd TAELPAG LEPOVS TV LIOYNPIOV Kl KaOLOTEPNCEMY GT JLOOIKAGIN
£KO00MG TV GYETIKOV SIKACTIKOV ATOPUCEWDV.

2009: IIpoxmpOybnke véo mpdypapupa mov apopd v Krtnpatoypdonon 11
OTA o710 6pog [TapvnOa, pog mepiPariovtoroyikd svaicOnng meployng, Le oKOTod
TNV TPOGTOGic. TOV ond OMENOVUEVEG KOTATATNGEL, UETA TIG TPOGPATEG TVPKAYLES
ot mepoy. H a&oddynon tov mpoceopdv 1oL &V AOY® OlYOVIGHOV £XEl
oAoxkANpwBel amd v appodia Emirpony kot e&gtdalovtan ot evoTdoels.

2011: Evtog tov 2011 ko xat’ emrayn tov Mvnuoviov mov mpoéfiene v
TPOKNPLEN KTNUATOAOYIKOV EpymVv yia 4.000.000 dwondpota, 1 €TOpEio TPOKNPLEE
dV0 VEX TPOYPAULOTO KTNUATOYPAPNGNS TOV 0LPOPOVV CE:

a) 268 mepwootikovg katd Pacn OTA yuw to omoion vmdpyer MOM 1O
ATOPOATNTO YUPTOYPUPLKO VITOPaBpo emi Tov omoiov cuvtdooetal to KtmuatoAidyto.

B) 10 vopovg TG YOPOS LE EKTETAUEVEG AYPOTIKES EKTAGELS UE AVAOACUOVS
Kot Olvopég, oTig omoieg mpoPAénetarl va aElomonfodv o GYETIKE OEOOUEVO, TOL
ymoelomomdnkay Katd TV LAOTOINGCT TOV AVTIGTOTYOL GLYYPNUATOIOTOVUEVOL £PYOV
tov [” KIIX kafdg kot to 6ToryElct TOV GUGTHOTOS AVAYVAPLONG OYPOTEHAYIMV Kot
TOV MNAOCE®V Yo Yewpykee emdotnoels (LPIS).

2012: Evtog tov £100C, TPOYPOUUATIOTNKE 1) TPOKNPLEN Kol TOV VITOAOITOV
™G YOPOS KAT™ EPAPLOYN TOV GYETIKOV TPoPAéyewv tov Agdtepov Mvnuoviov. O
OYESOGLOC TOV £PYOV OTOV OMOTEAEL TO OVTIKEIIEVO TOV TOPHVTOG TYESIOL.

1.1.4 Boowkoi emyepnoloKoi 6toyol

Ytpatnywkn mpotepatdtnTo amoterel M emtdyyvvon g ovvtadng tov Efvikov
Ktnuatoroyiov, pe otdéyo v oAokApmon tov épyov £mg to 2020, 6tO)0G TTOV
1€0nke pe mv 4" avabedpnon tov Ipoypdppatog Owovopkng ZtHpiEng e Xopag,.
Me Baon v péypt onuepa mpododo TV avabEcEmV TOV EPYOV KTNUOTOYPAPNOoNG,
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TPOKVTTEL OTL OVOUEVETOL VO VITAPEEL CNUAVTIKY EMIKAALYN GTNV VAOTOINGN TOV
TPOYPOUUUATOV TOL UPOPOVV:

a) ot B’ @don TG KTNUATOYPAPNONG TOV AGTIKMY KEVIPOYV,

B) otig 268 meplooTIKEG TEPLOYEC,

v) 011G 10 aypotikég mepipepelaxéc evotnteg (VOROUGS) Kot

d) 6T0 VEO TPOHYPOLLLO Y10, TO DTOAOITO TNG XDPOG.

H extiunon avt npoxdntel and 1o yeyovog, ot

®  ONUOVTIKOG OPOUOS TOV HEAETAOV TOL TPOYPAUUOTOS O) £YOVV OIKAGTIKES
EUTAOKES

e 0Ol dwywviocpol @V TPoypoupdtov B) kot y) mpoknpOyxOnkav pe pikpn
YPOVIKN O10popd 6To TEAOG Tov 2011 pe v verotapevn dtdikocio avadeong
tov v. 3316/2005

e 10 mMpHypappo d) mpoPArémeTan va mpoknpvydel pe Soaymvicpd pe KPLTMplo
avdBeong v yopnAOTEPN TN, YEYOVOS TOL OVOUEVETOL VO GLVTOUEVGEL
ONUOVTIKA TN Stadikacio a&loldynong.

O 610%0¢ OAOKANPpOONG NG KTNHatoypaenong €mg to 2020 sivar rhddo&oc, aArd
EPIKTOG OV 1OYVOOVY Ol TPOTEWVOUEVEG Tpolmobécel; mov Ba emTpéyouv TNV
emtdyvvon tov €pyov. Ilpog v katehBuvon avtny NTav Kot Ol EMONUAVOELS TOV
OMavddV gumelpoyvoudveov mov KAnonkav and tov Yrovpyd ITEKA pe otox0 va
KataBEGOVV TIC TPOTAGELS TOVG Y10 TV EMLTAYVLVGT] TOL £PYOV. XTIG TPOTAGELS TOVG,
eotidlovv o€ peydro PBabud oy avdykn dayeiptong Tov £pyov omd Eva S10tKNTIKA
KOl OIKOVOLUK( ATOVOLO KOt EVEMKTO POPEQ.

1.2 Tprwoorwaotato Ktnpoatoroyro

Yuepa M tekunpioon  TANPoeopiag  TOV  OOKTNCOKAOV  OVIIKEWUEVOV
mpaypatomoleiton pe faon to oyxédto Tov EBvikod Ktnuatoroyiov kot otnpiletan otig
oo dwotdoelc. QoTOGO M TPAYUOTIKOTNTA VLTOOEIKVOEL TNV OvVAYKN 7YoL TNV
KOTOYpapn TOV TPIOOICTATMV KATAGTACEWV, KoODG LIdpyovy TOAAL KTNplo Kot
KOTOOKELEG oL Pplokovior Mhve Kot KAT® ond TNV EMQAVEWNS TG YNng. To
TPLOOIIGTATO KTNUATOAOY1O vt 6TV 0VGia £V GUCTNUO KOTOYPOPNS TNG YNS, OTO
omoio yivetat ava@opd 1M Tpitn SACTACT TOV OVTIKEWEVOV TOL €Vl TO VYOUETPO
ToVG. ZTOY0C €ivor vo amodobel To TPIGOICTATO KTNUATOAOYO ¢ &vo TANPES
TPIGOLAGTATO HOVTEAD TNG TPOYUATIKOTNTOG YO TO. TOTOYPOPIKG KOl TANGLOTIKA
avTikeipeva, Yopic Op®g aArlotmOel 1 VOUIKT 100G TOV €0VIKOV KTNUATOAOYIOL.

‘Eva 3D kmmuoatoddylo kotaypdeel Tto  okivnta, Tto omoion Bewpodivtor g
TPLEOLAGTATEG PLOVAdES W0KTNolaGg. Eduodtepa kKataypdopst:

> 70 TPLOOIIGTOTO EUTPAYLLOTO STKOUDLOTO OV TIKELLEVDV
» 10 TPLodIIoTOTO PLGIKE aVTIKEILEVQ

H xatoypagn tov Tp1odidotatmy eUmpayratmy SIKOOUATOY OVTIKEWEVOV Elval To
€0KOAN amd TNV KOTOYpPAPN T®V TPIGOECTAT®OV QUGIK®V avTikewévoy. To tpmTto
glvar M TpodldoTtatn avamopdoTacn €vOg  OIKOMUATOS o €va  O160100TUTO
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YEOTEUAYIO Kot apopd o€ o o€ po tpiodidotatn katoypapr]. Ola ta eni pépovg
TPLGOIAOTOTO EUTPAYLLOTO OTKOLDUOTO AVTIKELEV®V TOV vl LEPOG EVOG LOVOOTKOV
OVTIKEYUEVOL TNG QUGIKNG TPOYHOTIKOTNTOS, UTOPOVV Vo avevpebovv otn Pdon
OedoUEVOV apoD GUVOEOVTOL UE TO OVTIKEIUEVO avTO HEC® TOL 1010V KOOUKOV
EYYPAPNC.

H xoatoaypoen tov avTiKEWEVOY TG QUGIKNG TPOYUOTIKOTNTOG OoUTEl Lol TEAEIMC
SPOPETIKN aVTIANYT. e QTN TNV TEPITTMOOT TO TPIGOIACTAT AVTIKEIPEVO KOt O
T0L O1GO1AGTOTO YEMTEUAYLOL OTOTELOVY TN PACT TNG KINUOTOAOYIKNG Kataypapnc. ['a
Vo amodEyTEL Uiot TETOWO KOTOYPOQPN KOl VO KOTOOTEL adop@IoPfntney, TPEmeEL va
epapuootel kaTtaAAnAo Beopikd mAaicro. ITAsovexktnuoTo TG KOTOYPAPNS OLTNG
etvat 0Tt dTnpel TIg YOPIKEG Kot U1 YOPIKEG TANPOPOPIEG TOV OVTIKEWEVOV, OTOTE
UTOPOVV VoL YIVOVTOL EPMTNCELS GTO GUCTNLA Kol VoL OTVOVTOL OTAVINGELS LE oKpifeta.

Zevtédng 1., Iepi Ktnuatwv Adyog kou Krnuotodoyio, Exdooeig Hamoaowtnpion, 2010

1.2.1 Opropoi — Baokég évvoreg

To tpiedidotaro Ktmpatordyro Ba kabopilel T Béon tov yewtepayiov kabmg kot To
op1é Tov o115 TpElS daotdoels. Emiong 1o 3D Krnpatoddyo o amattel Adoelg yia
opybvwon kot dayeipion 3D kot woAveninedng minpopopiag (Benhamkar Doysher,
2001). Mo mAqpng TPIGOLAGTOT KTNLLOTOAOYIKY] EYYPOOT CNUAIVEL TNV E1GAYWOYN TNG
EVVoloG (TOV TEPLOVGLOKMV) SIKOIMUATOV GTOV TPLodIoTUTO YOpo. To TpiodidoTtato
Kmuotohoyikd Movtého pmopel va Bsmpnbel éva 2D povtého, 6mov pmopel va
kpatnfei o 2D «kaBopiopdg tov avTiKEWEVOL Kot Vo Tpootefohv  HEPIKES
tprodldotateg enektdoelg (Billen kou Zlatanova, 2001).

[Mopadeiypato mov omoutodv TNV avaykn Oomuovpyiag €vog  TPLoOICTOTOV
Ktnparoroyiov (Stoter & Salzmann, 2003):

1. Kataokevég n pio méve oty GAAN (7., TOUN G1ONPOSPOKOD Kol 001KOV SIKTVOV)
2. Ymoyeleg Kot vrépyeleg vIodopég (Y. Vmdyelol Ydpot 6tdouevons, eUmopkd
KEVTPO, KTNPLO TAVE 0md OpOUOVS/TOMNPOSPOLOVS, VTOYELES OPACELS)

3. ®éon kol KupldTTo KAA®OIOV Kol COAVOV (VEPO, NAEKTPIGUOS, OTOYETELON,
TNAEQMOVO, PLGIKO P10, OLOAEOVIKA KAAMAILO TNAEOPAOTG)

4. Awpepiopota (éva Ktnplo, ToAAG StopepicOTO — IOIOKTNTES)

5. Opvuyeia (KAt® omd TNV EMPAVELL TOV YEOTELOYI®V)

6. Iotopikd pvnueio kot apyotoloykot xdpot

1.2.2 Awebviig epmerpia

H texpunpioon tov 1010KTNOCOKOV OVTIKEIWEVOV GTOV TPLOOICGTATO YMPO Elval
CLVOPTNOEL TOADV TTapaydvtev yuo. v kabe yopa. Tpotapykdg dAwv givor To
VOHKO TAOIGLO0 TTOV KOAVTTEL TIG SLAPOPES 1010KTNGies. 261000 TO VOUKO TANIGLO
umopetl va etvat {910 1 TOPATANGLO Y10 OPICUEVES YDPEG KO TEAEIDS SLOPOPETIKO Yio!
dAAeg. To yeyovog avtd SVOKOAEVEL GPKETA TOV TPOGOIOPICUO UIOG KOWNG AVOTNG
TEKUNPIOONG TOV  WO0KTNOWOK®OY  OVTIKEWEVOV  GTOV  TPLGOLAGTOTO  YMPO OF
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TaykOGHo emotnuovikd eminedo. 'Evag dAlog mapdyovtag mov dSadpopartilet
ONUOVTIKO pOAO OTNV TEKUNPI®OTN NG TEYVIKNG TANPOQOPING 6TOV TPLoOdoTUTO
xopo eivar M eEEMEN TG TEYVOAOYiOG Kol KOT  EMEKTACN Ol OLVOTOTNTEG TOL
KOAVTTOUV 01 TEXVIKEG AVGELS. ZVYVA To. LOVTEAD AVGEMV TOL TPOocdlopilovial dgv
EMOPKOVV YLOL TNV TANPN KOAVYT TOV GTOLKEIOV TOV TPOYUATIKOV KOGLOL, YEYOVOG
mov cvpPaivel okOUN Kol ov TO VOUkO mAaiclo dev eueovifel Kopio EAAeyn M
advvapio. Télog Tpitog onuavtikdg mapdyovtag eival 1 GUUPOAN] TOV OIKOVOULKOD
TOPAYOVTO KOl YEVIKOTEPO TOL mopdyovta KOGTovg (YpOvog, YPNUO. KAT.), OF
0mO10.01TOTE AVOM.

[Mopakdto mopovstalovtol KOOl YEVIKO CUUTEPACUOTO CYETIKE HE TIG JLUPOPES
AOoEIC TOV TTPOTEIVOVTOL GE TOYKOGUIO EMGTNUOVIKO €Mimedo avapopikd pe 1o 3D
Ktpatordyo (Van Oosterom k.d., 2001):

o JloAAég elvar ot ydpeg mov avryetOmilovy TNV TOALTAOKOTNTO T®V
TPIGOLACTATOV KOTAOTACE®MY, £V OVIUTPOCMOTEVTIKO TAPAdEYIO €lval TO
IopanA (Doytsher k.d., 2001).

e Ot pébodot mov vioBetovvTal SlaPEPOLY amd YDPa Ge YOPO Kot EEAPTOVTOL
amo Tic Oeopkég TTuyég Kot To vopukd ovotnua (Vander Molen, 2001).

e O xafopiopdc TV SKUOUATOV GTOV TPIGOIGTHTO YMpo elvan cHvOeToc.
Evtovtolg, edv mepopiletor o€ cvykekpléveg, kabopiopéveg Le coenveld
TEPIMTMOCELS (O€ OLYKEKPLUEVES KOTOOKEVEG Kol OdlopepiopoTa) OmTOL O
YOPWOUOG TNG 1O10KTNGIOG EMTPEMETAL, UTOPEL EMTLYMG VO EQOPUOCTEL. g
QUTEG TIG MEPWMTMGELS £va "TANPES” TPLOOIACTOTO-KTNUATOAOYIO UTopel vo
epapurootel oto Ppoyvmpdbecpo Ko pecompodfecpo  péAlov. Avti 1
mpocéyyon Aapupavetor veoéyn wy. ot NopPnyio (Onsrud, 2001) kar ™
Youndia (Justad ko Ericsson, 2001).

21 ovvéyeln mapovcstalovtal OpPIGUEVE TPOTLTO. KTNUATOAOYL) TOV Topovctdlovv
taitepo evdtapépouvv kat a&ilel va avapephoov:

1.2.2.1 Okhavoia

2m yopo oty N €Bvikn KuPépvnomn Kot cvykekpipuéva to Yrovpysio Xwpotatiag,
Owiopod kou IlepiPaAroviog €xet v €vBdV] yo 10 KTNUATOAGYLO, OV KOl TO
"Kmuotordyo”” (Kadaster) eivar aveapmmrog opyoviopdg oamd to 1994, O
OPYOVICUOC OVTOC €ivol OWKOVOUIKA OVTOVOROG KoL 1) KTNUOTOAOYIKY EYypoon
mpaypoatomoleiton o Oekomévie mepipepelakd ypoesio. To oAlavoikd Kadaster
e&ummpetel 1060 dMUOGIOVOUIKODG OGO KOl VOUKOVUG GKOmovs. Akoun vrootnpilet
Kot TN Oloyelpion ™G YNg HE TNV KOTOYMPNON VOUIKOV TEPLOPICUAV  TOV
VIOYOPELOVTOL OO TO OMUOCIo dikalo, OT®MG TN PLAAVOT] TOL €JAPOLS KOl TV
pvnueiov, extdg amd to epumpaypoto dikoiopato. Ta oplo TOV yeotepayiov otnv
OMovdio elvar otabepd, yeyovoc mov ocvvemdyetor OTL OA0 TO TPOCMOTO TTOL
OLUUETEYOVV TPEMEL VO CLUPOVIAGOVY TP HE TN Béom tov oplov kabe
aypotepayiov. Extdg and ta kdpo kabnkovrta, to oAlavolkd Kadaster €xet tig e€ng
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apHOOOTNTEC: Evomoinon ¢ Yne, owtpnon tov Xdaptn tov Kato Xwpdv (GBKN)
pali pe aAdo uépn, S10TNPNOT TOV OAALOVOIK®V YEOUETPIKOV Ymodoumv pall pe 1o
Tunuo "Epevvag (NAP) tov Ymovpyeiov Metagopav, Anuociov 'Epyov kot
Awyeipiong Yodtov, eved €xel kot v €uBhHvn TV TOPadOGLOKOV TOTOYPUPIKOV
KaOnKovIov, aeod and tov lavovdplo tov 2004 cuyywveLONnKe e TNV TOTOYPAPIKN
vanpecio.

Yy OMavoia €xel mpaypotomomBel P, CLGTNUATIKY TPOCTAOEIDL EVOMUATOONG
tov 3D avtikeévov oto 2D ktmuoatoAidylo, n omoia otnpiletor oty Wéa OTL oL
TANPOQOPIES Yo TNV Tpitn ddoTaon dev elvar amapaitntn 6 OAEC TIC TEPUTTMGELS.
Emopévag pe yprion ovuykekpiuévov dtodikactdv ta 3D avTikelpeva EVoOmIOTOVOVTIL
ot0 2D povtého dedopévav. Axoun ektdg amd v yopikn owdotacn tov 3D
avtikeévov ot B.A. amoBnkevovtan kot ot 18010t1eg ovtdv. TEAOS T Ye®UETPIKA
avtikeipeva mov ypnoiponoovvtal 610 3D ktmuatoAdyo aviumpocwnedovior and
ypoppés, To&a, moAVEdpE, oooaipeg kor GAA0  oynuote, oviloyo pE TNV
AVTUWTPOCAOTEVGT TOV AVTIKEWEV®V 670 2D ktnpatoloyto.

1.2.2.2 Iopani

To veotdpevo kKtnpatoAdylo tov Iopanh dev Aapfavet vwoyn v Tpitn ddctaon,
aoyoleiton pOvo pe TIG 1010TNTEG NG empdvelns. Qg €K TOLTOVL, M GPONAVNI
KuBépvnon amopdoice v mepiodo 1999-2000 va BeATidoEL TV OMOTEAECUATIKOTNTA
TOV YPNOEMV YNG KO VO, TPOTOTOGEL T VOR0OeGin, KATOYpAPOVTOS TO OUKOIDLOTO
TOV TOAOATADV GTPOCEDV TNG KTNUOTOAOYIKNG TpaypotikdOTNTaS. Noo onpelmdel ot
TO VOIOTAUEVO KTNUATOAOYIKO cvotnuo Baciletor otig apyéc Torrens, dniodn eivon
CUOTNUO KATOYPAPNG TITA®V.

[No mv avantuén tov 3D KtnpoatoAoyiov, opicTnKE [0l ORLAS EUTEPOYVOUOVAOV, 1|
omoia Bo acyoreitar apevog e TNV ETIALON TEYVOLOYIKAOV-YEDUTIKO TPOPANUAT®V
KOl QQETEPOV HE TIG VOUIKEG TTuyES. [IpOKAnom tov eyyelpnuotog avtov sivor M
ocvAhoyn, N emeéepyacio kot M dwayeipion TV Tproddotatov dedopévey. H tpit
dwdotaon, 1 omoio dev eppoavifeton pExpt TPOTIVOG GTO KINUOTOAOY0, KoboTd
avayKoio TV avantuén vEmv yopiK®V LOVIEA®MY Yol TN OL0XEIPIOT TV TAPOPOPLDV
KATO KOl TAVE O TNV EMPAVELD KOL TI) GUVOEST TNG LE TA CTOLXELD TNG EMPAVELNG.
O kipleg epyacieg mov AmOITOLVTOL Yoo TOV KoBopiopd kot v idpvon tov 3D
Kmuoatoroyiov etvon ta €€1g:

B Pnowxn £kdoon Tov vapyovtog 2D ktnpatoAoyiov.

Svuminpwon tov 2D Kmuotoddylo pe vyopetpikd dedopéva.

Metprioelc, eneéepyocio 0e00UEVOV Kot YOpTOYPAPNOT GE TPELS SIUCTAGELS.
AvoluTikn ovvoeon HeTaED G LROYEWS Kol TNV WAV omd em@aveld
1010KTNG10 [LE TNV ETPAVELQ.

Movtéro kot Baong dedouévav 3D KtnuotoAoyiov.
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B I[lpotdoeic arhaynv (oyediaon/ emavakabopiopodg) Tov VEIGTAUEVOL VOOV
nept KTnuatoloyiov, Aapupdvoviag vwdymn Tovg 1GYHOVIEG UNYOVIKODS Kol
TEXVIKOVG TEPLOPIGLOVC.

B Anpovpyio €vOc  €vepyod VLTOAOYIGTIKOD HOVTEAOVL  KOTOYPUPNG TMOV
OKOLOUATOV.

B Tpomonoinon tov Koavoviopov épevvog, mpokelévov va devkolvviei 1
Kataypoen Tov 3D kTnpatoAoyiov.

[Mnbodpa epeuvntdv £rovv acyoAndel pe to peAloviikd kTHoToAdyo tov IopanA,
optopévol amd avtovg sivor ot e€ng: Campbell and Hastie, 1998), (Gisiger, 1998),
(Guillet, 1998), (Kaufman and Steudler, 1998), (Pratt, 1998) and (Tulloch, Niemann
and Epstein, 1996). Ot mepiocdtEpOl 0md ALTOVG GLUEOVOVY 0Tt Bal vl ovOAVTIKO,
TpLeoLdcTaTo Kot Ba acyodreitor pe T yn, To 4ikoio Kot Toug avpadmovg.

[Tpokeévov va viomomBei to 3D knpatoAdylo vioBetOnKe pia TEYVIKT XOPIKNG
KOTOYPOONS. ZOUQOVE HE OULTH, TO EMPOVEINKO YeOTERd O Ywpiletow o€ vmO-
veotepay. Kabe opactmpiotnro mov Aopfdver ydpo oT0 LVILO-YEOTEUA(L TOV
Bpiokoviot Tavm N KdT® omd v emedvela TG yng oprodetodvron kot kKabopilovio
OTEPEOUETPIKG e Tprodldotata meptypappata. To oyfua mov axolovbel amoteiet
TPIGOLAGTOTT OVOTAPACTUCT] XWPIKMV VTO-YEMTEUAYIOV GE VITAPYOVTO YEDTEUAYLOL.

Ewcova 1.1: wpiodiaotaty avomoplotoon ywpikov DEO-YEWTEUOYIWYV OE VTOPYOVIO. VEWTEUGKIO
ITiyys: Moshe Benhamu 2006

Téhog yio v mpomOnon G Kataypaeng TG TOAVSIICTATNG TPUYUATIKOTNTOC,
avantoynke to mpdypoupo R&D, 1o omoio viomombnke amd opdoa €&
EUTEPOYVOUOVOV GE dPOPETIKOVS Topeic. To €pyo olokAnpmbnike pe emtuyio Kotd
™ dtdpkela Tov Avyovotov 2004. Ot kOprot 6tdyotl Tov R&D mpoypdppatog nTav va
Bpebel éva yemdoTikdg, KTNUATOAOYIKOS OYeSOGHOG, KOOMDS Kol UNYOVIKES/ VOLKEG
MOGELG, Yo T PO TOV YOPOV TAVE Kol KAT® amd TV emeaveld, Kabopilovtog
£TG1 T OPOKTNPLOTIKA TNG LEALOVTIKNG OVAALGTG KOl GUUITAPMVOVTOS TO LITAPYOV
2D ktnuotoAdyto.

MANTA AHMHTPA ZeAida 22



22 louAiou 2015 Avartuén povtédou CityGml Kol eVOWHATWGEN EVEPYELOKWVY Sedopévwv o€ KThipLo

1.2.2.3 Queensland, Australia

Ao 10 1997, xatéotn duvatn 1 dnovpyia yeotepoyiov, o onoio opilovion amd 3D
yveopetpieg. Qotd60 TEPIAAUPAVOVTOL LOVO TO OTOTOUIIMUN TOV YEMTEUUXIMV OVTOV.
Anladn, n 3D yeopetpia dev eivar S100€G1UN GTO KTNUATOAOYIKO YEWYPAPIKO GUVOAO
JedOUEVMV, Kol G EK TOVTOL dgv elvar duvatov va depevvnBei ) 3D Katdotaot, ovte
etvar va edeyyBetl av d00 OYKOUETPIKE YEMTEUAYLO EMKAAVTTOVTOL ZOUPOVO, [UE TV
vopobBeoia Tov Queensland éva mpdTLTO Ye®TEUAYLO £XEL AMEPLOPIOTEG OAGTACELS GE
vyog kot PBdBoc. Extdc amd ovtd, Slokpivovtol TEGGEPELS TUTO YEWTEUAYIOV LE
TPLGOAOTUTO TEPLEYOUEVO:

I.  building parcels: Ta onoia givat yeotepdylo mov opiletor omd ddmeda, Tolyovg
KOl OPOPECS
Il.  restricted parcels: to omoia eivar yemtepdyoa mov meplopiloviar oe Hyog M
Baboc and po optopévn andoTaoT Tave 1| KAT® and TV empavela 1| ond va
KkaBopiopévo enimedo. Ta Oplo QLTOV TOV YEOTEUAYIMOV TPEMEL VAL GLUTITTOVY
HE Ta OP1oL TOV ETPAVELNKOD YEDTEUAYIOV
1. volumetric parcels: to omoia eivat yewtepdylo Tov oprofeTovvTon TANPOS Ao
TIG em@Aveleg kol &lvar ovvenwg aveCdpmra ond ta 2D opa TV
EMLPAVELAKDV AYPOTERAYIOV
IV. remainder parcels: ta omoia elvar o yewtepdylo mOvL OmMOUEVOLY OTOAV
amokomovV gite volumetric parcels ite building parcels

Ta tomoypapikd oy€dl0 OV YPNOCYOTOOVVIOL Yo, TNV OVOTUPACTACT TV
veotepoyiov mowilovv avd mepintmon. Ot TOmol oxedimv Tov ypncionotovvtat gival
ot. standard format plan, building format plan, volumetric format plan.

Ta xmuotoroyikd yewypagikd ocvvoia oecdopévov tov Queensland, €yovv éva
eminedo Paong “base layer”, 1o omoio eivor po pn emKoALTTOUEVN KAALYN TNG
TEPOYNG Kol OomoTeEAElTOl  amd  ye®TEUAYD, OOOGTPOUATO,  GLONPOSPOLOVG,
vdoTOppeELILO. KOl yewTERAy Touns. To yemtepdylo Toung etvor pépog Tov
0006 TpMUATOG (1 dtacTavpmon TV 00dVv). Ta Volumetric yemtepdyto dev amotelobv
HEPOG TNG UM emMKOALTTOUEVNG KOAvYNC. o To Adyo avtd HOVO TO OTOTLTOUATO
TOLG amoTVLTTMVOVTOL 0TO “base layer” kot €Tl VELAPYEL EMUKAAVYN HETAED OVTAOV KO
Tov yewtepayiov Pdaong. Ot dovleieg emiong amoTuLTOVOVIOL KOl GE TOAAEG
TEPWTAOCEL TEUVOVV  TEPlocOTEPA omd  €vo  yewtepdyn. Télog ta  building
Ye@TELAYLO OV amekovifovTal.

Ta volumetric aypotepdylo amotelovy mponyuévn povada 3D wioktnoiag. Tétoto
napaderypo amotehei to Gabba Cricket otddio oto Brisbane. To otddo avtod
emKaALTTEL dV0 OpoOpovg: Vulture Street ota Bopsio ko Stanley Street ota voTio
onmg eaivetor oty ewkova 1.1.
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Ewcova 1.2: Emoxonnon tov oradiov Gabba npos&éyovv ot dpouor Stanley Street oo votia kar Vulture
Street ota fopeia, Brisbane, Avotpolia.

Inyn: Stoter, 2004

KoBopilovtar £éto1 tpeic dwoktmoieg pe to ovayvootwkd 100,101,103, Zta
SWYPAUUOTO  TOV  TPLOV  OVTOV  OI0KTNoIOV  TepEyovion  Aemtopepeic 3D
TANPOPOpiES.

(a) 3D diagram of parcel 101 (b) 3D diagram of parcel 103

Ewcova 1.3: mapadeiypota tpiodidototmy diaypoudrwy
Inyy: Stoter, 2004

M onuavtikny PeAtioon yo v yopa ovty, o fTav 1 EVOOUATOOT TOV ApTImV
TANPOPOPLOV TTOL PPIcKOVTAL GTA TOTOYPAPIKE oxEdta oxeTkd pe TG 3D 180Kt oies,
OTIG KTNUOTOAOYIKEG EYYPAPEC.

1.3. Avvatotnteg anetkoviong 3D Ktnpatoroyiov

€& OPIOUEVEG YDPES TO 1OIOKTNOIOKAE OSIKOLOUOTA G EVO YEOTEUAYLO OV LITOKEVTOL
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0€ YOPIKOVS TEPLOPIGLOVG KOl UTOPOVV VO EXEKTEIVOVTOL ATEPIOPLOTA TAVA Kol KAT®
amd TNV QLOIKN YNWN ETEAVEW. XTNV TEPIMTOON OVTH TO OIKOUOUOTO TNG
110Kt oiag TEPILOUPEVOVY TNV OTOKAEIGTIKY] XPOT TOL YMPOL EML TOL YEMTEUOYIOV,
KaBmOG Kol TAve Kol KATO omd ovtd. Xe GAAEC ydpeg M kb vyog kot Pdbog
EKUETAAAEVOT] TOL YMPOL €VOG YemTeEUa)iov meplopileTon pe pntd TPOTO Kol GE
oLuVApPTNON HE TIC EW0IKOTEPEG emTPEMOUEVEG ¥pNoels. 'Etol petald tov péyiotov
Vyoug kot Tov péytetov Bdbovg dnpovpyeitar ydPog, GTOV 0Toio avamTHCGOVTOL
VOUKG KOl TPOYHOTIKE OIKOLOUOTO HE TOAVENITEON KoTavop amd v ovvoemn
a&10moinon ToL Y®POL N 0md GUVOETN TaPAYWOYN AKIVAT®OV. ANUOVPYEITOL CUVETADC M
avtovonTn amaitnon yia £va 3d KTnpotoloylo:

e oto omoio Ba amewkoviletar oe KABe ypdvVo M YWPIKN KOTAGTOOT HE TNV
KOTAYPOPN TOV VOUKAOV KOl TPOYUATIKAOV YOPIKA GUVOET®OV EUTPAYLATOV
SatopdTov

e 1o tov omoiov Ba kabictotor Svuvaty M OTOTEAEGHOTIKY Sloyelpton Tov
VIEPKEILEVOV KOl VITTOKEILEVOV TOV YEMTEUAYIOV YDPOL

1.3.1. Ezminedo avantuEng ktnpatoroyiov

‘Eva. tpiodidotato ktnpatoAdylo pmopel va avomtuybel oe  ddpopa  emimeda
TPOCEYYIONG TG TPitng ddoTaone kot o€ Jdpopo emimeda mTANPOTNTOS TV
Tpeddctatev Kataypapav. Ta tpia Pacwd eminedo avantuéng TplioddoToTOn
KTnuatoloyiov, ta omoia €yovv vioBetndel amd v oAhavdiky ool eivar To
axoAovOa:

1.3.1.1 ITANpeg TPL6OLAGTATO KTNRATOLOYLO

Xe avut v mepintoon katopysitor n €vvola Tov 2D yewtepoyiov kot dexOUACTE
TALOV TNV €Vvolo €VOC TPLOOLAGTOTOV OVTIKEIWEVOL, MG AN avoQopag Kol
KOTOYPOONG, YEYOVOS mov amottel €vo Tpiodidotato yopikd povtéro. IIAéov
VILAPYOLY HOVO TPIGOIICTATO YEOTEUAYIOL KOl OAOL TO EUTPAYUOTO  OUKOUMLLOTOL
aVaPEPOVTOL GTOV TPLOOIACTOTO YMPOo. Ta dikoudpato givorl VOpIKE KATOYLVPOUEVAL.
To cvykeKpEVO HOVTELO OOLTEL E10TKT] AVTILETMOMIGT GTOV TPOTO KaToypoens. OAa
TOL YEWTEUAYLO TOV UEYPL TOPO ELVOL KATOYEYPOUUEVO GTO EMTEDO TNG EMPAVELNS TOV
€00(POVG TPETEL VO LETOTPOUTOVV GE TPLoOIdoTUTA AVTIKEILEVA TOV YDpov. Kdtt T€T010
eMPAALEL TNV TPOTOTOINGCT TOL IGYVOVTOG VOUKOD KOOEGTADTOS, 0pOL M KATOYPOON
TOV EUTPAYLATOV SIKAIOUATOV KoL 1 YOPTOYPAPNCN TOV TPIGOIICTAT®V VOLUKA
TPOGOOPLOUEVOV OVTIKEUEVOV UTOPEL VO EQUPUOGTEL LOVO GTNV TEPIMTMOOT TOL
avtd T SwondpoTo givol Vouika €ykvpa. AkOUn TPOKEILEVOL Vo EQOPUOCTEL TO
TPLOOIIGTATO KTNUATOAGYLO Elval amapaitnTo Vo 16y VoLV T €ENG:
% éva mpeg 3D kmmuotoldylo omoutel po plikn kol ek Tov  PaOpov
avapoOpe®on- avafedpnon Tov Vopkov mAoicsiov, dtadikacio n oroio eivon
TOAOTAOKT, damavnpn Kot Kupiwg ypovoPopa
¢ onuovpyio evog véov 3D ktnpatoroyiov amoutel Evav TeEAEIDS S10POPETIKO
TPOTO  KTNUOTOAOYIKNG  KOTAYPOONG KAOE eUmPAyHoTon  1010KTNOLOKOD
dwoaidpatos. To povadiaio otoyeio avagopdg oev eivonr mAéov 10 2D
YEWTEUAY10, 0OAAG TO 3D avTIKEILEVO TG PLGIKNG TPAYLATIKOTNTOG
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% éva 3D kmpatordylo mpodmobétel pio TPIodAcTUT KTNUOTOAOYIKY doun
dedopévov N £€0Tm U0 OOUT| OEOOUEVMOV TTOV Vo UTopel va otnpifel Kot va
EVOOUATMOGEL GE OVTN Kol To TPLodidotato ototyeio. Q¢ AGueon cLVETELN
avtob Yoo v TAnpn 3D xataypaer amortovvion 3D dedopéva.

H Bdon dedopévav npénet anapaimta va mapéyel 3D vrootpién 1600 and
YEOUETPIKN OGO KOl OO TOMOAOYIKT dmoyn. AnAadn mpémel va veiotatol
1ooppomio Leta&d TOToLOYInG Kol YEMUETPLOGC.

X/
°e

Ta mleovekmnuato mov mopéyel M véa Pdon oedopévov givar TOAAG Kot
OVLGLUOTIKA, EOIKOTEPOL:

v' Eunodileton 1 oamobfikevon mepittdv otoyEiomv, Onwc Kowdv TALLPOV,
KOPLPAOV KO OKUDV G EMIMESN TUNLOTOTOINGT TOL YDPOV

v" Eivorl gvkolotepn M Sathpnon TG CLVERELNG TOV dES0UEVOV HETE amd TIg
Aertovpyieg TG emeEepyaciog Kot TG EVNUEPMONG

v" H tomohoyikny doun pmopel va xpnoipomombel 1KavomomTikd o€ OpioHEVEG
EPAPLOYEG EVPECTC EMOVUNTOV YOPIKAOV CYECEDMV HECH EPMTNOEMVY GT Ao

v H dvvatotnra avtf S1evkoAdvel oOvOeTeg Agrtovpyieg, OmMG EmKGALYN
YOPTOV, AEITOVPYIES TOUNG, CLVEVMOONG KAT.

Qo160 M 3D vroompiEn and o eviaio Pdorn dedopévov e ta onuepva dedopéva
dev pumopet vo vAomomBei. Mo Tp1od1doTOTN KTNUOTOAOYIKY KATAYPOPT, GTO TAAIGLO
evog 3D xkmmpatoAoyiov, eivor poe woAd oOvOetn, Samovnpn kol ypovoPopa
dwdkacio yia vo slooyBel kol vo epaprootel MG YeViKO TAAIGIO KOl VO ETKPATIGEL
®G AVTIANY™ GE OAEG TIC TEPUTTDOGELS.

1.3.1.2 YBproui popon 3D ktnpatoroyiov

Yg auty Vv mepintwon datnpeitor 10 verotduevo 2D KIUOTOAOY0 Kol £ovpE
mpocOnKn g Tpitng ddoTaong, HOVO Yol TIG TEPIMTMOGELS TOv aVTO emiPdAletal,
ONAadn Yo cHVOETEG YOPIKE TEPITTOCELS. TNV 0VGI0 TPOKELTOL Y0l TPOEKTACT] TOV
GY0OVTOC  KTNUOTOAOYIOV, YEYOVOC TOL GLVETAYETOL TPOMOTOinon S Paong
dedopévmv oto Babuod mov amorteiton £T61 OGTE va YivOuy omd aVTH OTOdEKTH KoL TO
TPLOOIIGTATO AVTIKEILEVOL.

Avt 1 VRPN TPOGEYYIoN amoTEAEL TNV WAVIKOTEPN ADGON YK TO AUEGO HEAAOV.
[Mieovékmuad g eivar n mposPacipdtnra oe 6Aa to dStbécio oTotyEio TG, 0POL
1060 o1 dwedbotTateg OGO Kol Ol TPLodldoTateg mANpoeopieg eivar dwabéoipeg
angvbeiog and v Pdon dedopévev Kol UmopodV VoL GLVOLOGTOVV KOl Vo
a&omomBovv. ‘Eva axoun modd Oetikd otoryeio ivor 6Tt datnpeiton ) ioyvovca B.A.
Kot yivovtor mAéov eyypoeéc 3D avtikelévav, €161 OTMG oUTE TEKUNPLUDOVOVTOL
vouukd. Emopévog, yiveton yopwn amewkdévion tov 3D yew-aviikeipévov oty
vrdpyovoa 2D B.A., towv omoiov doInpovviol T YOPOKTNPIOTIKA, OAAL Kol To
SIKOMLOTO, KO O1 TEPLOPLGLLOL TOV T OPOPOVV.

Ymv vPpdwkny Abon ta 3D avrikeipeva, Otav amorteitor, oyedrdlovror Kot
EMGVVATTOVIOL MG CUUTANPOUOTIKG otowyeion oe po K gyypaer, €medn vrapyet
avaQopd 6€ YNEoKE Kot Oyl OVOAOYIKO GTOlXEL, TO 0OTOlo GLUTEPIAAUPAVOVTAL GTO
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ocvotnua dwyeiptong g B.A.. Zuvendg ywo va viomonbel kot ot GuVEXED VvV
ypnoporomOei Eva 3D kKTnuotoAdylo givorl omapaitnTto vo BeATiobel n apyltekToVIK)
TOV GLGTNUATOG Olayeiplong dedopévev Katd TETO0 TPOTO, MGTE VO UITOPOLV Vi
dttnpnBovv ko vo arobnkevtodv 1660 ta 2D 600 kot o 3D dedopéva. ‘Etor Oa
etvat duvat 1 amoHNKELON TOV YEMUETPIKAOV YOPOUKTNPIOTIKAOV, T060 TV 2D, 660
ko Tov 3D yeotepayiov.

H vBpowkn popen, OTmg Ko 1 TANPNG €Yovv €vo. ONUOVTIKO HEIOVEKTNUO, OTL
ompiler pa mepropopévn tomoroyio. Aniadr vrootnpifovior ot TOTOAOYIKEG
0Y£0€1G OV 16YHOVY GTO JAPOPA UEPT EVOC AVTIKEIUEVOD, Ol OUMG KOl AVTEC TOV
VILAPYOVV PETAED TV dapopeTik®V 3D avtikeévav 1 peta&d evog 3D avtikeévov
Ko evog 2D yemtepayiov.

1.3.1.3 2D ktnpatoroyro pe 3D eEmTepikég avapopég

Avm 1 mepintoon etvon n mePLocoTEPN £QUPUOLOUEVT CIUEPA KOt OTOTEAEL AryOTEPO
nopepPotiky Kot avove®Tikn Avor). T cvykekpipéva datnpeitor o TopadosLoKd
KTNUATOAOY10 Kot apovstdlovtar 3D cuvleteg yopikés KOTaoTAoES pe eEMTEPIKES
avagopés. Ot kataotdoels avtés e&akoAovfohv va avtipet®miloviot Pe EmTOMIES
K60e popd AOoelg Kol o1 eEmTEPKEG avapopég umopet va tvor yloo mapadetypa Eva
cuvnupévo ymoetako6 oyédio CAD. M o e&ghypévn Aoon Ba tav 1 Tpochnkn g
e€MTEPIKNG OVAPOPAS VO GLVOIEVETAL Kot e TEPLYpadr) Tov 3D avtikepévou.

1.3.1.4 2,5D ktnpotoidyro

Xmv mepintoon avt) evumdpyel 10 otoyeio Tov Vyouvg, Otav TO TEPIGGOTEPO
QVTIKEILEVA TOV YDOPOL £YOVV pio oTAHEPT] KOl EK TOV TPOTEP®Y OTOOEKTH OO TO
cLOTNO TN KATA TV Tpitn didotacn. To otoryeio Tov Hyoug diveTar mTePLypaPIKd,
anotelel xywplotd medio otn B.A. kot vdpyel 1 SuvaTOHTNTA VO OVOTOPICTOTOL XOPIKE
LEG® £VOG YNOLOKOL LOVTELOL EXAPOVG,.

1.3.2 Evoopdtmon 3D Agdopévov oto KTnratoroyro

Ta Tpéyovta KTNUOTOAOYIKA cuoTAHOTe ELTNPETOVY TOVE GKOTOVS TOVG EMOPKMG
oT1g Teplocdtepes (2D) Kataotdoslg, cuvenmg dev etvat gkt 1 dnpovpyia vog 3D
KTNUOTOAOYIOV OoveEAPTNTOL 0md TO ONUEPIVO VOHIKO Kol KTNUOTOAOYIKO TAGIG1O.
Enopévog éva 1tplodidotato KTnuatoAoyikd cvotmua Bo mpémer va evioytel og
Kémolo Pabud péca 01O TPEYOV VOLIKO, KTNUOTOAOYIKO Kol TEYVIKO TAOIGL0 KOl Vo
KOVOTIOIEL GLUYKEKPLUEVES AMOLTNOELS TOV JETOLV TIG eEEMEELG TNG CVYYPOVIG ETOYNG
(Stoter, 2001).

INa mv emrwoyn petdPfoaon and éva 2D oe éva 3D xkmmuatoldylo omonteiton 1
TPocHNKN TPLoOAcTATOV SEOOUEVAOV GTNV PACT) SEQOUEVMV. ZYETIKA LLE TOV TPOTO LE
tov omoio Ba emtevyBel avt) N evooudtwon &govv defaybel mOAEG ueléteg o€
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epeuvNTIKO emimedo. Emypoppaticd to omottovpevo otddla givol o) GLAAOYN Kot
eneéepyacio TOV TPIOOASTAT®OV OedOUEVDV, B) LOVTEAOTTOINGT Kol 0o KEVOT TOVG
010 VEoTApEVO ovotnuo  Olayeipiong Owodidotatwv  dedopévev, Y)  OTTIKN
OVOTOPAGTACT] OEOOUEVAOV Kol OLVATOTNTO VITOPOANG YOPIKDV EPOTNUATOV.

21006 givor vo TpokOyel To eEMTEPIKO HEPOG TOV TPIGOLAGTOTOV AVIIKEUEVOL, YMPIG
TIG €0MTEPIKES TOV Aemtouépeleg. Ot ocvvnbéostepol tpdmol ylo vo emtevydel ovtod
elvan gite va ypnopomoindel éva oyxediov CAD, and to omoio Ba mopapeivovv petd
amod aeolpeTikny Owdikacioo Ta otoyyeion mov opilovv 10 EWTEPIKO HEPOC TOL
OVTIKEWEVOD, E1TE VO LETOCYNUOTIOTOOV TO OEGOUEVA, TTOL NN VILAPYOoLV ot Pdon,
o€ €vo 6UVOLO 3D avTIKEEVOVY e VYOUETPIKT TANPOPOPIn GE TOTIKO EMITEDO KO OE
LOVTELQL LE VYOUETPIKT TANPOQOpPia 6 £6VIKO LVYOUETPIKO EMIMEDO.

l'evikd, oamorteiton 0 kaBoploprOG LVYOUETPIKNG apetnpioc, TAve oty omoia Oa
dounbovv oo ta 2D wor 3D avrkeipeva. Mo mpotewduevn Avom eivor va
xpnowonomBel €va oxeTikd cOoTNUO  Z- CGLVIETAYUEV®V, OTOL T TPLCOICTUTO
avtikeipevo Bo  amodnkevovior oto NN vrapyovta diedidotate dedouEva TOL
GUGTNUOTOG MG OVTIKEILEVO TOL TPOEKLYAV OO U0 OPOPETIKY OladIKAGIo €VOG
Tpredidotatov oyediov CAD, mg moAvedpa, cpaipes, KOAMVOPOL, ®G TETPAESPA.

H evooudtoon tov Tpiodtdototov avtikewévov ot Bdon mapéyel v duvatotnta
VROPOANG EPOTNUATOV, TOV GLVIVALOVV YUPAKTNPICTIKES WOLOTNTES TOGO TV 2D 660
kot tov 3D dedopévov, 6mwc 1 avalnmnon yeotepoyiov TOv TEUVOLV £va M|
EQATTOVTAL LE £VOL GUYKEKPULEVO OVTIKELLEVO TOV YMDPOV.

1.3.3 Metrapaon amo 2D o€ 3D ktnpatoroyro

‘Eva 2D xkmmuotoAdylo eivar kavo vo 0dcel AOGeES o mpoPAnuata  opOng
Katoypagpng oOvleTmv KotaoTdcemy, Yopig Opwg va pmopel va avromeSéAder og
TEPIMTMOGELS  KOTOYPAPNG  YWOPWKA OVOVOET®V  1010KTNoloKOV  dtkouopdtov. Ot
terevtaieg avipetonilovrol pe v onpovpyia evog tAnpeg 3D cvotuatog Ywpikav
TAnNpoeopldv. I'a v avdntuén T€10100 CLGTHLATOG Eival amapaitnTo va dlatiBevTot
€K Tpooiov OAa ta avaykaio 3D dedopéva Etol doTe va eEACPUAITTEL 1| AsttoVvpYyia
T0V. AVTO GLVERAYETAL TNV YVAON TOV GUVIETOYHEVOV X, Y, Z 1 h OAov teov
veotepayiov g yopoas. Emopévoc amoutodvror mpdcobetec petproei mediov,
dwdkacio Wiaitepa ypovoPopa kot axpPn. BéPata pe v ypnon g texvoroyiog
kot ovykekpiuéva tov G.P.S 1 mapomdve Swdikacio amlomoteital. Q6Tt6GO TO
TPOPANUO HE TIG GUVIETAYUEVEG, OMMOG KOL OVTO TNG OVOUOPPMOONG OA®V TV
KTNUOTOAOYIK®V dtorypappdtov eEakolovdel va vpiotatoal.

Ye Owdpopec yopeg Exovv  mpayuatomombel mpoomdbelec vAomoinong 3D
KTNUATOAOYIK®V HOVIEA®V, Ol OTOiEG MOTOGO AMOTEAOVV TEPOUATIKEG EPUPUOYES.
210 Aettovpyohvta T GLGTIATO YivovTon EMGTANEVES TpooTdOeleg va ote@hel e
emruyio n petdPaon omd 2D o 3D ktnuatorodyo.

And v O1ebvn gumelpion TPOKLTTEL OTL Ol YDPEG TOL £YOVV KAVEL TPOCTAOELES
epapuoydv 3D kmnuotoAoyiov €xovv TPOcOPUOGEL TIC OUOIKAGIEG OTIG EOIKEG
ouvOnkeg g Yopog tovc. To 1010 cvpPaivel kol pe TG TEPTTOCELS TOL YPHLOLV
avtipetonion pe epappoyn 3D ktmpatoAoyiov g kot 0 TPOTOG OVIIUETMOTIONG

MANTA AHMHTPA ZeAida 28



22 louAiou 2015 Avartuén povtédou CityGml Kol eVOWHATWGEN EVEPYELOKWVY Sedopévwv o€ KThipLo

TPETEL VAL £IVOL GUYKEKPLUEVOG KO VOUIKE KOTOYL POUEVOC.

1.3.4 Baowkéc KaTyopies aKIVI|TOV/TEPITTMOGEMY TOV 0arTovV 3D
KTNPOTOAOY10

2TIC TEPIOCOTEPEG MEPUTTMOELS TNG ONUEPWVNG TPAYUATIKOTNTOC, OEV OToLTEITOL M
TPIGOAOTOTN  KOTAYPOPT] OdOUEVOV Yo TNV  OMEKOVIOT] NG  VLOIOTAUEVS
Katdotoong, kabmg M avamapdoTacn otov dledldoTato Ydpo apkel. Xe kdbe
TePINTOON KpiveTol oKOTHO Vo EAEYYETAL TO 160L0Y10 KOGTOVG-0QPEAOVS, TPV TNV
TPOYUATOTOINGT 0TolcoNToTE €MEVOLONG, Kabmg 1 televtaio Oa mpémel va eivon
KOV VO EMPEPEL OVTOTOOOTIKA OPEAN GTO KPATOG, TO OToio Taipvel pioko yio va
AVOLOPPADOGEL TO KTNUOTOAOYIKO GUGTN L.

Tic mepocdtepes @opéc, otr amoutnoelg yw 3D katoypagrn pmopodv  va
AVTILETOMIOTOVY pe €va 2D kmmuotoAdylo, to omoio eivor copfotd kot dopnuévo
€101, Oote va pmopel va dgxBel ektog and T mapadocstokes 2D katnyopieg ko 3D
Kataypoeés akvntov. Emopévog dev elvar amapaitnt n vmopén evog mnqpeg 3D
KTNUOTOAOYIOV, GE TOAAEG TEPUTTMOCELS.

Ievikd, Opmg, vLdpyYOLY OPKETEG YOPAKTNPIOTIKES TEPIMTMOELS, OTIC OTOIEC M TPitn
dudotaon kpivetar amapaitntn ywo Tic K kotaypagég tov vopkod KabeotdTog Kot
TOV EUTPAYHOTOV dtKatopdtov. 'Eva tomkd poviého chvOetng xwpikng nepintwong
elvatl évo ye®TeEUAY0 UE TOAAOVG YPNOTEC GE OAPOPETIKG cuvnibmg emineda (one
parcel, several users). Kéfe évag amd avtodc Tovg ypnoteg €xel £vo HEPIKO XOPKO
dwaiopa, to omoio eivor meplopiopévo kotd v Tpitn Sdotaon. Ta ywpikd
dwandpata dev givon mapokeipeva (next to each other), aAdd emkeipeva (above each
other).

Ot Baowkég ovvOeteg ywpikd Katnyopieg un cvuPatikng avdmtoEng Kot xpnons Tov
YDPOV KAl 1) TOAVETITESN KATAVOLT TOV SIKOOUATOV gfvorl ot €ENG :
% 1 un ovpPotikn ko’ Hyog EMKAALYT TV O10KTNTOV Kol T®V KOWOXPNOTMV
YOPOV
% 1 un ocvpPatikny Kad’ VYog ETKAAVYT SLUPOPETIKMV WOIOKTNTOV YEOTEUAYIMV
N YEVIKE aKktviTtv
% un cvpPatiKy avaTTLEN OKIVITOV EVTOG YEMTELOYIOV

1.3.4.1 Emkdaivyn 1010KTNTOV KOl KOWVOYPNGTOV Y OPOV

H emucdloyn tov 310K 1OV Kol TOV KOWVOXPNoTOV YDOPOV, Eival £va QOVOUEVO TOL
napoatnpeital amd mwold, Kabdg eivor TOAAL To TOPAOEIYHOTO HE VREPKEIUEVES
O10KTNTEG KATAOKEVES GE TOAELS [LE GTEVOVS OPOLOVG,.

YHuepa, e aQOpUn TNV TEPLOCOTEPO GUVOETN AVATTLEN TOV YDPOL Ol KOVOYPNGTOL
YOPOL EMKAADTTOVTOL UE TOVS 1O1OKTNTOVG pe av&avopevoug pvBuovs. H odvletn
T avanTVEN emPAALETOL OO TNV OAANYT OVTIANYNG GYETIKA LE TNV OVATTVEN TOL
dopoHpevov TePPAALOVTOG KO oo TNV ovAayKTn BEATIOTOTOINGNG TOV GYEOICUOD O
TUKVOOOUNUEVES  TEPLOYEG, OTIC OMOlEG OEV  TMPOCOEPOVTOL  IKOVOTOMTIKEG
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evaAlokTikég AVoelc.H emkdAvym 110K TOV Kol KOWOYpPNoTOV YOPOV UE
Aertovpyikn| ovtotérela pmopel va yivel e Tovg akdAovBovg TpdmovG:

e

E Mg myv dropén 1810ktntov ydpov vaép | eni | vrd tov eni mg O.I.E.
KOWOYPNOTOV YEOTELAYIOV

I8L0KTNTOG XWPOG LVTEP N ETTL T} VTO AT TN
-— O.I'.E

— — Kowvoypnotog xwpog eni tng ®.I'.E

E  Me myv dmopEn kowdypnotov ydpov vaép 1 eni f vrd tov erni g O.I.E.
WOOKTNTOV YEDTEROY IV

Kowoéypnotog yopog vaép 1 emi
L] 7 7 J4
— 1 V7TO GTTO TT| ®.I.E

— ==  [d10kTnTOg YOpOG £mi TG D.I.E

1.3.4.2 Ikt TOL Y®OpoL VP 1) emi )| V76 TV eni ¢ D.I'.E. kowvoypnotov
veoTERAYiOV

O1 KVPLOTEPES TEPIMTOGELS WOIMTIKAOV YDpwVv vrép tov ent e O.I.E. kowvdypnotwv
yveotepoyiov ivar ot e€ng:

1.3.4.2.1 I10KTNTOL Y OPOL VAEPKEIPUEVOL KOLVOYPGTOV YEDTEPRAY IOV
Yg T TNV TEPITTOON, O WOKTNTOL YMPOL VEIoTAVTAL amd TUALL Kol Kupimg o€
TOALEG TTOAELS, OE TAPOSOGIAKOVG OIKIGHOVG KOl GE OIKIGHLOVG TOL VI|GLOTIKOD YMDPOV.

Ewcova 1.4: kovoypnotes 0100pouéS e DIEPKEIUEVODS 101MTIKOVS YWDOPOVS O TOLALODS OIKIOUODS
Iyyn: mnyn : Zeviédng, 2011
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g 0TI TNV TEPIMTMOT), 01 1OIOKTNTOL YDPOL KATOCKEVAGHN KAV LETAYEVESTEPO OO TN
SUOPPMOT| TOV TPOYEVESTEPQ TPOPAETOUEV®V KOWVOYPNOTOV YEOTEUAYIWOV.

Ewcova 1.5: Avtorivntodpouor pe vmepkeiuevong UETAYEVETTEPOVS LOLOKTHTOVS YMDPOVS
anyn - Zeviédng, 2011

Ye oty VvV TEPITTOON, WOKTNTOL YMOPOL TNG HOPeNG breezeway (OKETOGTOC
dtadpopog) Ppickovtal Tave amd TPoLEIoTAUEV KOWVOYpNoTo YemTeRd) L. O Ydpot
avtol Kataokevalovtal pe avéovopevo puipod yio vo GuVOEOLY TUNILATO KTIPTOV.

Ecova 1.6 : aotiko 001k0 OikTv0 pE DTEPKEIUEVODS 1010KTHTOVS YWDPOVS THS UOPPHS breezeway.
Iy - Zevtéing, 2011

Yg ot TNV TEPINT®MON, 01 WIOKTNTOL YDPOl KOTACKELATONKAY TPOYEVESTEPO, OO
TOVG LETAYEVESTEPO TPOPAETOUEVOVS KOWVOYPNGTOVG YDPOoVG. O1 KOdypMnoTol ympot
0TO TOPASEYHO aVTO ONMUovPYRONKOV Yol Tr SELKOALVON TOV KLKAOPOPLOK®OV
ovvONKOV, AMOy® EALEWYNC EVOAOKTIKOV ADGEMV.
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Ewcova 1.7: Kowvéypnotor ypoi pie VIepKeiievons Tpob@iatouevons 1010KTHTOVS XWPOVG
Iyyn : Zeviéing, 2011

1.3.4.2.2 I1®TIKOL MDPOL €L KOIVOYPNGTOV YEOTERAY IOV

Yg aQUTN TNV TEPIMTMOOT Ol EMKEIUEVOL 1O1OKTNTOL YDPOL £XOVV KATUOKELAGOHEL peTd
oo TN SLUOPPMGCT) TV TPOYEVESTEPQ TPOPAETOUEVOV KOWVOXPNOTMOV YEMTEUAYIMV.
[Moapaxdto epeoaviovion YopaKTNPIOTIKEG TEPITTMOELS EMKEIUEVOV KATACKEVMV GTN
Covn arytolov-taporiog.

Eixéva 1.8: Zavn aiyrodod- mopariog (e eTKEEVODS UETAYEVETTEPODS VOUILLOVS 1 1N IOLOKTHTOVS
XDOPOVS
Inyy : Zevtédng, 2011

g TN TNV TEPIMTMOOT 01 EMKEIUEVOL 1O1OKTNTOL YDPOL KATAGKELALOVTAL TopAAAN AL
HE TN OUOPPM®OT TOV KOWOXPNOT®V YEMTEROYI®V. TNV €1KOVO TOL O0KOAOVOET
eppaviCeton TaAd YEQupa [e EMKEILEVO KATAGTNLOTO AMOVIKHG TOANGNS KOTA UQKOG
OLTNC.
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Ewcova 1.9: 1010kthnT01 OPOIL ETIKEIUEVOL KOLVOYPHOTWV YWDOPWY
Iyyn : Zeviéing, 2011

1.3.4.2.4 I1®TIKOL YDPOL VTOKEIPEVOL KOLVOYPNGTOV (DOPOV

v kotnyopio aLT OVIKOLV TO VTOKEIUEVE TWV KOWOXPNOT®V £PYOV VTOOOUNG
OLTOTEAN] OKivTO. ZTNV GLVEXEW TOPOLCLAlOVTOL 1O1OKTNTOL XDPOL CLTOTEAOVG
Aertovpyiog, ot omoiot givar KAT® amd Yéupa Tov 0dkov d&ova. Emiong, oty
Katnyopia avty avikovy vrokeipeves g @.I.E. kataokevég, malég 1 un.

Eixova 1.10: avtotelods Aertovpyiag 1010KTHTOL YHPOL VIOKEIUEVO, YEPUPA, 001KOD dlova,
Inyy : Zevtédng, 2011

2NV KoTNYyopio dLTH EVIAGGOVTOL KOl 01 VITOYELEG KATUGKEVES, Ol OTTOIEC AEITOVPYOVV
®G OVTOVOUN aKivnTa Ko etvor vVtokeipeveg Kovoypnotov yopwv. Ewdwotepa oty
Katnyopio. avt) vwdyovior ot vroyewol oamodnkevtikol ympol, vVrTobardooia
Eevodoyeia ewova 1.10, to vrdokanta eikdva 1.11 k.o
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Ewcova 1.10: YroBaldooio Cevodoyeio aro vijoid. Ditli
IInyy: Google Images

Ewcova 1.11: Yrnooropa otnv Karrodokia
Inyy : Google Images, 2014

Eniong, og avt) v kamnyopio aviKovv Ol TEPUTMOCEIS EKYDPNONG €K HUEPOVS TOV
ONUOGIoL GTOV  WIOTIKO TOUEN, HOKPOYXPOVI®MV  OIKOIOUATOV Y¥PNoNG  YDPOL
VIOKEIUEVAOV KOWVOYPNOTOV YEOTEUAYIOV. XAPOKTNPIOTIKY] TEPIMTOON OmoTEAEL M
KOTOOKELY] VTOYELOV  YDPOV OTAOUELONG KAT® omd  KOWOYPNOTOLS YDPOLS
TUKVOOOUNUEVOV OGTIKADV TEPLOYDV.

Axoun og aut ™V Katnyopio ovikovv to dikTvo. VTOJdOU®V, TO. Omoin Eivon
vrokeipeva kowdypnotov yopwv. Ta diktva avtd pmopovv va Bsmpnbodv g
VILOYELEC OLUOPOUEG ATOKAEICTIKNG HOVIUNG YPNONG OO TOVG OVTIGTOLYOVS (POPEIS
Jroxelptong. ZTig VIOYELEG AVTEG KATAGKEVES VIAYOVTOL EMUTAEOV TAL TOVVEA, VITOYELN
N vroBaAidooio Kot ot vdyelol otabuol pHetpd, ol 0moiol TEPLEYOLY GLYVE EUTOPIKAL
KOTOG TN LLOTOL.
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1.3.4.3 Kowvéypnotol yopor vrép 1010KTNTOV YEOTERAYIOV

2TV KOotnyopio. autTi) OvVNKOLV Ol KOWVOYXPNOTOL YMOPOL OV E€ival TAve omd To
Wkt yeotepdyo. Ot vmepkeipevor  avtol  kowvdypnotol  ympor  EXovv
KaTooKELOOOEL petayevéoTepa N TAPAAANAL LLE TIC KOTAGKEVES EML TWV TPOYEVEGTEPQ,
VELOTAREVOV WOOKTNTOV YemTepayimv. Ol TEPITTMOCEIS OVTEG ATOVIMOVTOL CTAVLO.

Eiwxova 1.12: Avtoxivntodpouog DIEPKEUEVOS 101WTIKOD YEWTEUOYIOV KOl OLEPYOUEVOS OLOUEGOD TOD
kuipiov avwooung, Inyn : Google

1.3.4.4 Kowoypnotol y0pot exi 1IO10KTNTOV YEOTEPAY IOV

Kowdypnotor yodpor eni wWidkmtov yeotepoyiov vrapyovv oe  Alyeg, OAAG
EKTETOUEVIG EQAPLOYNG TEPITTOGELS. Ol EMIKEILEVOL OV TOT KOWVOYPNOTOL YMDPOL £XOVV
npoPrepBel ce mpoyevéotepo oTAOO Ko Exovv StopopemBel mapIAANAO [E TIC
KOTOOKELEG  OvVOOOUNG eml  Tov  Tpoyevéotepd  TPOPAETOUEVOV  1OOKTNTOV
veoTepoyimv. XapaKINPLOTIKY| TEPITTMON OMOTEAOVV Ol GTOEG GE OOTIKES TEPLOYES, Ol
omoieg TPOGALEAVOLVY TOVG KOVOYPNGTOVS YMDPOLS GTO 1IGOYELO.

1.3.4.5 Kowvoypnotol yopor vro 1W010KTNTOV YEOTENAY IOV

Téhog, KOwOYpPNOTOL YDOPOL KAT® OO 1O1OKTNTO YEMTEUN(O OLOUOPPDOVOVTOL
oLVNOMG HETAYEVESTEPQ OO TIG KATAGKEVES AVAOIOUNG TOV WOIOKTNTOV YEMTEUAYIMV.
XopaKTnploTikd Topadelyuato ivol To TOOVEA VTOYEI®Y OLTOKIVITOSPOLMOV KOl TMV
HeTPO, Kabdg Kot apyatoroywkol ymdpot, ot omoiot gvtomiloviotl Kot AEITOLPYOVV MG
KOWOYPNOTO TUNUATO GTA DTOYELN OVOOOUNG KTNPImV.
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Ewcova 1.13 Tpopun petpo, vmokeiuevy 1010KTHTWV YeWTEUOYIWY
IInyy : Stoter, Van Oosterom, 2006

AA\eG TEPIMTMOGEL TOV EVTAGGOVIOL GE QT TNV Katnyopia gival To voyslo dikToa
Omwg ot aymyol aegplov 1 YPOUUES EMKOWMVIAV, Ol omoieg mpounfedovv Kvpimg
Brounyavikég mepoyés Kot ekteivovral cuvnmg K4t oamd to mepPdriov ddunong.
Avtd T dikTVL KOG OQEAELNS Ba TPETEL VO KATAXOPOLVTOL EEYMPIOTA GE GYEOT e
™V EMEAVEIL TOL YewTepayiov Kot TG kotaokevés. H 3D avt) xoataydpnon
OLEVKOADVEL TNV KATAAANAN Kol 0CQAAY] GUVTIPNON.

Ewcova 1.14: Tomixn mepintwon S1ktoov aywydv agpiov
Inyn : Dimopoulou, et al, 2006
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1.3.4.6 Emwcaioyn ka0’ 0yog 1010KTNTOV 0KIVI|TOV

Ao ™MV avantuén ToAo®V TOAE®MV, TAUPUOOGLOK®MV OIKICUMOV Kol OKIGU®OV TOV
VNGLOTIKOV YOPOV £XOVV TPOKVYEL GE OPICUEVES TEPLOYEG GUOTNUOTIKEG ETKOAVYELG
kaf’ Vyoc yeotepayiov N akwvntov. H odvBemn avt) avantuén tov ydpov, mov
eupaviCetor oe aUTEG TIC TEPLOYES, TopaTnpeitol Kupimg eite pe v vVIopén
OVTOTEADV WOOKTNTOV YEOTELAYIOV 1] OKIVATOV ETKOAVTTTOUEV®V KOO’ VYo , eite L
™V Omapén KTICUAT®V QUTOTEADV WO0KTNTOV AKIVATOV, 1| TPOROAY TV omoiwv O
CUUTIMTEL GUVOMK( 1) €V UEPEL LLE TO OVTIOTOLYO GE OVTA YEWTEUAYLO.

1.3.4.6.1 Avtote) 1010KTNTO YEOTENGY LA 1] OKiVITO EMKOAVTTTOpEVE KOO ™ Vyog

Avtotedy WKt yeotepdyww 1N okivnto  emiKoAvmTopeva  kKaf’  0yog
TapoTNPOVVINL 6TNV TTEpinTman vrapéng vrockapmy. Ta vrdckapa mapovstalovton
o€ MEPLOYES UE EVIOVO AVAYALQO KOl HEYOAES KAIGELS €£DA(QOVG. XTIC TEPUMTAGCELS
OVTEG, TOPOTNPEITOL TO PUIVOUEVO Lo 1010KTNolo va €xEl €l0000 6TO £30(POG Kot Vol
EKTEIVETOL GTO VTESUPOC KAT® amd VREPKEILEVO YEWTERAYO Le M| Ywplg PEATIDGELC.
Amotélecpa avtod €ivol ot O1I0KTNTEG TOV VTOKEWEVOV €ivol SLopOPETIKOL amd
OVTOVG TOV EMKEILEVOV 1O10KTNCLOV. YTAPYOLV EMIONG TEPUTTOCELS, GTIS OMOIES Ol
VTOCKOAPES 1O10KTNGIES EIVOL VTOKEIUEVEG KOVOYPTOTOV YDPWV.

Ewcovo 1.15: Yrooxapa
Inyn : Dimopoulou, , et al 2006
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1.3.4.6.2 Ktiopata axwvijtov pe Tpofori] 6€ SL0QOPETIKA YEOTEN) LA

Kriopoto axwvitov pe mpoPoAn oe d1apopeTikd yemTEUd Lo, Topatnpeitor cuvnOmg
o€ TaPad0cIakKoDS OIKIGHOVG TOV EAANVIKOD YMPOL UE £VIOVO OVAYAVPO. OTOTEAEL
po waitepa cOVOET KATACTOON TOV EUTPAYUOTOV SIKAIOUATOV, TO OTOoio £OVV
TPLeoLAoTaT 6VoTOoT. [IpOKELTOL Yo TEPIMTMOGELS PE EVIOVO OVAYAV(PO KOl LEYOAES
KAMoelg €0dpovg, oTig omoieg N avamTLén TOV OIKIGHOV d€ YiveTon optlovTlOYPAPIKAL,
aALG KB’ Vyog Kot £xel TPIGOAGTATN GVGTACT. AdY® VTG TG AVATTLENS, N VAN
€VOG OWTOTEAOVC OKIVIATOL €lvarl oTéyn GAAOL VLTOKEIUEVOL &V PEPEL OWTOTEAOVG
OKIVITOV.

L.P.2, B2
L.P.4, B4

B2

L.P.1 L.P.2

Ewcova 1.16: Kriouazo fi avtoteddv axivitwyv e mpofoln o€ S10pOopeTiKe YewTeUdyIo. Yi
Inyyy : Dimopoulou, , et al 2006

1.3.4.7 M1 copfotikn avantoén aKivijTov evTog YEOTERAY IOV

YHuepa, ot dLVOTOTNTEG TOL TOPEYOVTOL Ond TOVG EEEMCOOUEVOLS KTIPLOUKOVG
Kavoviopovg kot ot PBabuoi eievBepiog oto oyedaoud TV Knpiov pe €va 1M
TeEPLOCOTEPO aKivnTa, £X0VV GTOYO TN PEATIOON TNG OPYLTEKTOVIKNG TV KINPiOV Kot
™ Pektioon ™G AEITOVPYIKOTNTAG TOV OKWNTOV EVIOS TOV  YEOTEUOYIOV.
ATOTEAEG L QVTOV TOV OLVOTOTATAOV Elval 1 610G KoL 1] KOTAGKELT] OKIVIT®OV CE
KNP €l 0dUPETOV YEOTEROYIMV 1] QVTOTEAN KTNPLOL U1 GUUPATIKNG LOPPNG.

H pun ovpPatikn avantuoén axwvnrov gpeaviletol Kot otny EAANVIKY TPOYLOTIKOTNTO
KOl GUYKEKPULEVO OTIG TAPOKATM TEPIMTMOCEL :

o Ot Wk TOol YOPOL AVATTHGGOVTIOL GE 0V0 1 TEPICCOTEPOVS OPOPOVS KOl
EYOVV OAIKAOGC M UEPIKMG TUNHOTO HE VYOG UEYOALTEPO (cLVIOWG NTAAG1O0)
TOV GLUPATIKOV VYOG,

o Ot wiokmTol Yhpot £yovv TUNUATH UE GYKO, OO TOV OTOI0 OEV TPOKVTTEL
EMPAVELD, KVUPLOG YPNONS TOV VO TPOGAVEAVEL TNV EMPAVELL TOV OKLVI|TOV.
Mmnopel yia mopdaderypo vo  vmapyxel otéyrn oto  okivnro, m omoia
yopokmnpiletor g pn Patodg ydpog 1 Ghio un Patd ecwteptkd TPORoro Tov
OKIVITOL K.T.A..

o H emodveio ¢ kdtoyng 1 TV KATOWEDV TOV OKIVATOL UTOPEL VO SLOPEPEL
and ™ vouun mpaypatikn. Mo wopdoetypa, o€ éva 100YE10 KOTAGTNLLO
LEYAAOL VWYOUG UE TTATAPL, 1) VOULUY EMQAVELL TOV KOTOOGTILOTOS OOPEPEL
elte amd TV emMEAvELD TNG KATOYNG TOV 160YEiov, gite amd o dbpoloua TV
EMLPAVELDV TOV KATOYEWDV TOV 1GOYEIOV KOl TOV TOTAPLOV.
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o Avantoén eumopwkod kéVTpov pe oOVOeT popev kot petaforiopeva
€0MTEPIKA LY.

2y ewkdva mov akolovbel paivetal To TapdoEypa LdG TOAVKATOIKING, GTNV Omoid
N SLHOPPOCT TOADY ECOTEPIKAOV YOPWV GVYVE vrepPaivel T cuUPatikn avtidnym
nepl opdpov (cuvnBog tpla pétpa), katalopuPdvoviag enimedn 6e TEPIGCOTEPOLS
opOPOVC, OMoLPYOVTAS aibpla, maTAplo, Goeiteg | akOpo Kot dlapepiopato, To
omoia enekteivovtal o€ TOAAG enimeda

Eixova 1.17: AovviiOng exuetalievon tov oykov KTnpimv
Inyn : Dimopoulou, , et al 2006

210 KEPAAOO OVTO TOPATEONKOV TEPITAOKEG TEPITTAOCEL; TOV EVUTAPYOVV GTO
e€eMoodpevo aotkd mepariov, 10 omoio yopaktmpiletor and avgavopevo apOud
TOALOTADV GTPOGEMY VITOSOUMY KOl OIKOVOUIK®Y dpactnplotitev. H mpoctnkn g
Tpitng dbdotaong Ba givor tkavny vo opicel pe GOENVELL TO, STKOLDUOATO 1O10KTNGI0G,
yeyovog mov Bo amotelécel o onuovtikn e£EMEN TOLv KTNUOTOAOYiov Kot Kot
eméktaon o emrpéyel v KaAdtepn dwxeipton Tov chyypovov kOGHoVL. Q6TOGO
avtd Oo aTOITNOEL CNUAVTIKEG TPOTOMOCELS GTNV Ol0IKAGI0 KATOY®PNOoNG TMV
TPOYUATIKOV SIKOLOUATOV 1010KTNG10G, KoM Kot 6TO GYETIKO VOUKO TAAIC10.

1.4Ae0v1) mpoéTOTTO

Ot dvvoTdTTEG TV GUYYPOVEOV CLCTNUATOV Olayeiptone Pacewv 0£dO0UEVOV Kot
CLUCTNUATOV YEOYPAPIKAOV TANPOPOPLDOV ETTPETOLY TNV KAAVTEPY Olayeipion Kot
dyvon TtV TANpoeopltdv. Q6TOGO, Y. VO KATOOCTOLV Ol TANPOQopieg VTG
a&lomomoeg, eival amapaitnn n 0éomion o1ebvdv TPOoTHTOV. XTOY0G TOV TPOTHLITIM®V
avTOV glvar n dNuovpyio pog Kowng YAOCGOS EMKOVOVIaG HETAED TV Y0PV, N
omoia Ba Pacileton o TVTOTOMUEVEG VIINPEGIEC TANPOPOPLOY GE dEBVEC 1 €Bvid
mlaictlo kot Bo oyetiletan pe v dwoyeipton g yng Kot g akivng 110K Giog.
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H avaykn dnpiovpyiog avtdv tov mpotinwv Eekivnoe amd TV avaykn emiAvong
TPOPANUATOV TOL OTOdIO0VTAL OTIG EAAEIYELS OEOOUEVMVY, OTNV EALEYT] TEKUNPIOONG
Kol 6TV ooLpUPoToTTe HETOED GUVOAWMV OEJOUEVOV KOl VINPECLOV, Ol ONOIES
opeilovtarl otV LIOPEN SOPOPETIKMY TPOTHT®V KOl GTOVG PPAYHOVS GTOVG OTO10VG
TPOGKPOVEL 1 AVTOAANYT] KOLL 1] ETOVOYPTCLOTOIN OGN YOPIKAOV SES0UEVOV

Ta 600 onuaviikdtepo mpodTLTO, TOL EYoVV Oeomiotei ivar to Land Administration
Domain Model kot 1 odnyia. INSPIRE (INfrastructure for SPatial InfoRmation in
Europe)

Ocov agopd 10 Tp®dTO, amoTELEl [0l OAOKANP®UEV TPOGTADELD. TVTOTOINGNG TOV
CLOTNUATOV KTNHatoAoyiov pe aeetpic g 1o 2002, evd to 2012 amotélece
oebvég mpdtumo (ISO 19152). Eotidletl og ekeivo to pépog tng dtayeipion yng mov
EVOLLPEPETAL Y10 TOL OTKOUMDUOTAL, TIG VIOYPEDGELS KO TOVG TEPLOPIGULOVS TOL £YOVV
EMNTOGEIS 0N YN (N TO vEPD), KaBDS Kot oTa YEOUETPIKA (geospatial) cuotatikd e’
avtov. Ot téocepelg Pactkés apyés mov ANeOnKoy vedyn KaTd ToV GYESICUO TOV
etvau:

o) Vo KOAOWEL TO Koo Bepatikd mAaictlo dtoiknong yng avd tov kOGHo

B) va cvumepiddfet To evvororoykd mraicto tov «Krnuatoroyiov 2014»

v) va gival 660 To SuVaTOV O ATAO KOl KOTOVONTO, MOTE Vo £ival E0YPNOTO

) va akorovbBel ta 61e0vr| podtuma (ISO) 660V 0popd GTa Ye®PIKA dedoéva.

Ooco agopd 10 dehTepo, Ténke oe 1oxd 10 2007. Kevipkn wéa g odnyiog
2007/2/E.C 11 dwagpopetikd g odnyiog INSPIRE eivar n kabiépwon Ymodopmv
Xopkov Aegdopévav pe okomd TNV ovtaAlayn, v mpdcfacrn Kot TtV ypnom
OLWIAEITOVPYIKAV  YOPIKAOV OEGOUEVAOV KOl TANPOPOPLOV 7OV TPOEPYOVTAL OO
dupopovg topelg dapdpwv kpoatdv. Ot Bacwéc apyéc otig omoieg otnpiletan n
oonyia stvat:

o) TO OEOOUEVO TPEMEL VO GLAAEYOVTOL o GOpd Kot va amodnkedovtal kel mov
LTTOPOVV VO SLXEPIGTOVY KAAVTEPQL

B)mpémel va O1ELKOAVVETOL O GLVOLOCUOS EVICIMV YOPIKOV TANPOPOPIOV 0Td
dupopeg myég otnv Eupdnn kot ot TAnpo@opiec avtég vo PIopovv va LolpacTovV
0€ TOAAOVG YPNOTES KO Y10l TOAAES EQAPLOYES

Y) ot TAnpoeopieg Tov GLALEYOVTOL GE €voL EMIMEDO Kot piol KAILOKO, VO LTOPOVV Vo,
YPNOLUOTONOOVV 0O KOVOL GE OAOL TOL EMTESN KOl TG KATLOKES

0) mpémer va dtevkolvvetal 1 €EEVPECT] TOV YEYPUPIKAOV TANPOQOPLDYV, TOL
dwatiBevton Ko o1 Gpot ylo TNV amrOKTNO Kot T XpNoN TOVE.

To EAMnvikd xtnuotoldylo oviipetonilet  mpoPARpaTo  ONUovpyiog UG
oAoKANpouévng Bvikng vtodounc. Emopévag n vioBétnon tov mpotvmov LADM 1 n
evappovion g Paong dedopévov tov pe v odnyio INSPIRE, Oa emAboetl ovtd ta
wpofAnuata kot Oo cuuPaAAel 6TV 1GYVPOTOINGN TOV.
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1.4.1 LAND ADMINISTRATION DOMAIN MODEL

Mo GNUOVTIKY] TPOGTAOELD TVTOTOINONG TOV GLOTNUAT®V KTNUATOAOYIOV GPYLoE TO
2002 pe v mpotaon twv Lemmen kor Van Oosterom yio ) dnovpyia tov Core
Cadastral Domain Model (C.C.D.M.), 10 omoio mapovcidotnke oe eEgAyuévn Lopen
10 2005 ot Mooya. To C.C.D.M. g&eliybnke otnv mopeia oto Land Administration
Domain Model (L.A.D.M.) kot yapaxkmpiletar og S1ebvég mpotumo amd v 1
NogupBpiov 2012 and 10 Aebvry Opyoviopd Ilpotomov (I.S.0.) kot v Teyvikn
Emtpomn. [T cvykekpipéva:

% Eivar éva oyedalopevo ocdyypovo cdotnua dlayeiptong g yng, To 0moio
OOCKOTEL GTNV KATAYPOEN Kol TN 0140061 TANPOPOPLOV GYETIKMV LLE TNV
Woktnoia, ) xpnomn kot myv a&io e yns. Ewdwodtepa, arookonel vo KaAdyel
T1G Oebvelg avtiqyelg oyetwkd pe to L.A. (Land Administration- Atoiknon

I'ng).

¢ Emupénel otoug ¥pnoteg TG 010G XDOpag 1 Kot YPHOTEG LOPOPOV YOPDV VL
EMKOIVOVOVV TNV 10100 YADGGO OVIOTHTMV.

¢ Eilvat éva povtého avagopdg yng, o onoio £yt dSopun M.D.A. (Model Driven
Architecture), uropet va emektadet yio TNV avATTLEN ATOTEAEGLATIKOV
ocvotnudtev L.A. and dtdpopec yopeg Ko pumopet va fondnoet otn Aqyn
AToPAcE®V Yo OEpaTa dtoyelptong LGIKAOV TOP®V, TEPPAALOVIIKDV,
TOAEOOOUK®V K.T.A..

To 0d1EBvéc avtd mpoTLVIO eoTdleEl G€ ekelvo TO UEPOC TNG Olaeipton yng mov
EVOLLPEPETAL Y10 TOL OTKOUMDUOTOL, TIG VIOYPEDGELS KO TOVG TEPLOPIGUOVS TOL £YOLV
EMMTAOGES 61N YN (1] TO vEPO), KaBDG Kal 6T Ye®UETPpKA (geospatial) cvotatikd en'
aTOV.

2160 tov LADM egivon 1 dnpiovpyia pog Kowng YAOGGOS ETKOVOVIOG HETAED TMV
YOp®V, N ortoio Oa Paciletar og TVTOTOMUEVES VINPETTIEG TANPOPOPLOV GE J1EBVEC 1)
ebvikd mhaicto kor Oo oyetiCeton pe v dwyeipon ™G Yng ko NG akiviTng
wokmoiag. Ot téooepelg Pactkég apyég mov ANeONKav VYN Katd ToV oYESIICUO
TOV TTPOTVTOL EivaL: o) VoL KAAVWEL TO KOO Bepatikd mhaicto dtoiknong yng ava tov
KoGpo, B) va coumeptAdfel To evvoloroyikd mhaiclo tov «Ktnuatoioyiov 2014y, v)
va glvar 660 T0 duvaTOV O OMAO KOl KOTOVONTO, MGTE Vo glval gvypnoto, 0) va
akolovBei Ta 61e0vn TpoTLTA (ISO) OGOV APOoPA 5T YEOYWPIKA dEOOUEVOL.

To LADM e¢ivon Baciopévo o€ 4 Pacikég ovidTnTES, 01 OTOIEG ATOTEAOVY TOV TLPTVAL
TOV GLGTNLOTOC Y10, TNV SLXEIPIOT TOV KATAYPUPOUEV®V TANPOPopL®dVY. O1 ovIoTNTES
avTéG glvort o1 akOAOLOES:

E SvpBairopeva uépn (L.A. Parties), dniadny npdcona 1 opddeg avtdv mov
EYOUV OIKOUMUATO OTN YN, OM®G OLTE KOTOYPAPOVTOL OO TO GUGTNUO
KTNUATOAOY10 KAOE Ydpag
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F Boaowéc downtikég povadeg (L.A. Basic Administrative Units), nov
TEPAAUPAVOVY  TOL  1O10KTNOLOKA  OIKOLOUOTO,  ONACOT  OIKOLMUOTO,
VIOYPEDGELS KO TEPLOPIGLOVS GYETIKA LLE TO oKivnTaL

F Xopwéc povadeg (L.A. Spatial Units), dnradfy yopikéc povadeg tov
GLGTNLOTOG, TTOV AVTUTPOGMTEVOVV T1| Y1 KOl TO VEPD Kol UTOPEL VO TEPLEYOVLV
TO VOULO YDPO OVOTKOOOUNOoNG KTNpiov, Kabdg Kot SIKTH®V KOWNG OQEAELNG.
H évvowr g yopikng povadag tovtiletar oyeddv pe v €vvolo Tov
YEOTEUAYIOV

F IInyéc yopikdv dedouévov (L.A. Spatial Sources), OAo to. &yypapo Tov
oyeTilovTal [LE TNV OTOTUTTMOT) TOV YOPIKMOV LOVAS®V Kol

E Ileprypagéc yopwav dedopévov (L.A. Spatial Representations), otig onoieg
eneavifeTon 1 YEOUETPIO KOt 1] TOTOAOYIO TV YOPIKOV TNYDOV.

LA_Party

LA_RRR

LA_BAUnIt

LA_SpatlalUnit

Ewcovo 1.18: Baoikés oviotnres tov LADM
IIyyn: LADM, 2012

To LADM mnepthapfavel mévie opddeS OVIOTNTOV, TPOKEUEVOD VO, SIEVKOADVETOL M
Jwelpton TV OROSOTOMUEVOV OEOOUEVOV OO OLPOPETIKOVS OPYAVIGLOVS OE
Oebvég 1 eBvikd emimedo. Ot mévte avTEC opadeg stvat:

1.4.1.1 Opada Mpocdnmv (Party Package)

Avt| amoteleiton amd téooeplg ovtotnteg. Baown ovidtmta eivor m LA Party
(mpdéommo), pe v eewdikevon g oe LA Group Party (opddo mpocdnmv) Kot o€
LA Party Member (péAog opdidag Tposmmov 1 TPOGHOTMV).

MANTA AHMHTPA ZeAido 42



22 louAiou 2015 Avartuén povtédou CityGml Kol eVOWHATWGEN EVEPYELOKWVY Sedopévwv o€ KThipLo

Party::
LA_Party

Party:

LA_PartyMember

Party::
LA_GroupParty

Eixova 1.19: Oudda Ilpoownwv

Iyyn : Zeviéing, 2011

1.4.1.2 AvouknTiki opdoa

Avt) aroteleiton amd oyxTd ovtOTNTES, 0md TIG omoieg ot Pacikég eivar 1 LA BAUnit
kot 1 LA RRR, n omoia vmodiupeiton otigc ovrotnreg LA Right (dwoaiopoa),
LA Restriction (mepropiopodg) kou LA Responsibility (ev00vr). EmumAéov, vrndpyet n
ovtotto LA AdministrativeSource (dtowmntikn nnyr), LA Mortgage (vmobnkr) kot
LA RequiredRelationship BA Unit (cvoeon Pacikdv 0101KNTIKOV LOVAI®V YNG).

Administrative::
LA_RequiredRelatlonsh|pBAUnjt

)

Administrative::
LA_RRR

Administrative::
LA_BAUnit

Administrative=

%A

Administratives:
LA_Responsibility

LA_AdministrativeSource

Administrativ ex:

Administrative::
LA_Restriction

LA_Right
L

B UN—

Ewcova 1.20: diownuixn oudda
Inyn : Zevtédng, 2011

Administrative::
LA_Mortgage
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1.4.1.3 Opada yopwng povadag (Spatial Unit Package)

Avt amotereiton amd €€ ovidttec. Baowm ovtommta eivon m LA SpatialUnit
(xopwn povada), n onoioe TponAbe amd v ovidtra LA Parcel (yewtepdyro), n
omoio. mepthapPdaver vmodwipeon pe Tig oviotnreg LA Legal Space Building
(kmpraxn povada) kot LA Legal Space Network (diktvo kowng w@éAelog) kot oty
omoio KoTaypaeovTol Yopikeg povadeg 2D 1 3D. £10 cbvoAro avtd avikovv, emiong,
ot ovtotreg LA SpatialUnitGroup (opdda ympikng povédag), LA Level (eminedo
minpogopiag) kot LA RequiredRelationshipSpatialUnit  (cuvoéoelg  yopikmv
LOVAd®V).

Spatial Unlt=
LA_RequiredRelationshipSpatialUnit

EW _ ﬁﬁ b

Spatial UnitxLA_Parcel) Spatial Unit::
LA_SpatialUnitGroup LA_SpatialUnit LA _Level
Spatial Unit:: Spatlal Unit::
LA_LegalSpaceUtilityNetwork LA_LegalSpaceBuildingUnit

Eixova 1.21: 3 Oudcda ywpikig povaoag
Iyyn : Zevtéing, 2011

1.4.1.4 Yroovvoro Tomoypogiog kot Xopikig Avarapdastacng (Surveying and
Representation Subpackage)

To vrmocvvoro avtd eivar Pondntikd yuo to cbvoro TtV Xwpikdv Movadmv Kot
aroteleiton and téoceplc oviottec. H oviommra LA Point, n onoia mepthapPavet
onueio, YPOUUES KOl EMPAVEIEG, TOL OTOKTOVVIOL ONO KAUOOIKES, OAAGL Kot
oVYYPOVEG ToTOYpaPikég nebddovg, 1 LA SpatialSource, n omoia aviimpocwnedel Tic
YOPIKES TNYEG TOV AVTITPOCOTEVOVV TIG YMPIKES LOVADES KOl OL OVIOTNTEG OVTOTITEG
LA BoundaryFaceString xot LA BoundaryFace, mov avtummpoconevovy Tig
JLGOLACTATES KOl TPIOILUCTUTES OVOTAPAUCTAGELS TOV YOPIKOV HOVAS®OV avTiGTOLLa.
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Surveying and Representation::
LA_BoundaryFaceString

Surveying and Representation::
LA_Point

Surveying and Representation::
LA_BoundaryFace

Surveying and Representation::
LA_SpatialSource

Eixova 1.22: Yroovvolo Tomoypagiog ko Xwpikng Avarwopaotaons
Inyy @ Zevtédng, 2011

1.4.2 INSPIRE (INfrastructure for SPatial InfoRmation in Europe)

Kevtpum 1déa g odnyiog 2007/2/E.C 1§ dwpopetikd g odnyiog INSPIRE givor n
kaBiEpwon Yrnodopmv Xwpikdv Aedopéveov Pe 6KOTO TV avtaAlayn, TV TpdcPacn
Kol TNV YPNoN OLOAEITOVPYIKOV YOPIKOV OEOOUEVOV  KOL TANPOGOPLOV TOV
TPOEPYOVTAL OO SLAPOPOVS TOUELS dPOpV KpatdV. To gvpomaikd cLUPoLA0 Kot
10 osvpPovito g Evponng cvopemvncav pe 1o mepeydpevo g odnyiog INSPIRE to
Noéuppto tov 2006 kot €0nke og 16y0 T0 Mo tov 2007.

Boaowodg o100 g mpwtoPfoviiag INSPIRE eivar n dnpiovpyio kot Asttovpyio
EVPOTOTKNG VITOOOUNG Y DPIKDOV TANPOPOPLDY £TGL MGTE VO, EVOPUOVIOVTOL GTOOLOKA
01 €B0VIKEG LTOOOUEG YWPIKMV OEGOUEVOV GE L0l EVIOIO EVPOTOIKT VITOSOUT).

H avaykn onuovpyiog tng odnylag Eekivnoe amd v avaykn enilvong mpofinpdtmv
oV amodidovTol oTlg eAAelyElg dedopévav, oty EAAEWYT TEKUNpioong Kot oTnv
acLUPATOTNTA LETAED GLVOAW®V JEGOUEVMV KOL VINPECIMOV, 01 OTToiEG oPeilovTal otV
VIapEN SWPOPETIKMOV TPOTLII®V KOl GTOVG PPAYUOVS GTOVS OTOI0VG TPOCKPOVEL 1
OVTOAAQYT KOL 1) ETOVOYPTCULOTOINON YOPIKOV SESOUEVMV.

Ot Baocwcég apyés otig onoieg omnpiletor n odnyia eivar: o) o dedopéva TPEmEL va
OLAAEYOVTOL po. QOpa Kol vo amofnkevovionl ekel mOL UTOPOVV Vo JoXEPLETOHV
KOAOTEPQ, P)TPEMEL VO SIEVKOAVVETOL O GUVOVLOGHOG EVICIOV YOPIKAOV TANPOPOPLDV
and odpopeg mnyég oty Evpomn kot ot mAnpogopiec avtég vo Pmopovv va
LOpaGTOOV GE TOALOVG YPNOTES KOl Y10 TOAAES EQUPUOYES, Y) Ol TANPOPOPIEG TOL
OLAAEYOVTOL GE €val EMIMEOO KO 0L KAILOKO, VO LITopovV va. xpnoiporombodv amd
KooV o€ OA0 TO EMimEd KO TIG KAIHOKeES, O) mpémel va dtevkoAvvetal 1 e&gvpeon
TOV YEOYPOUPIKOV TANPOPOPLOV, TOV dlatiBevtal Kot o1 0pot yio TV omdKTNoT Kot T

YPNOT TOLG.

I'evikd, pe v odnyio INSPIRE, ta kpdn- péin B€tovv otn didbeomn twv ypnotodv
OLOIKTLOKEG  VANPESIES, TOPEXOVTAG TOLG TN OvvatdTnTo va  avalntodv, va
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GLUPBOVAEVOVTOL KOL VO, ATOKTOVV TPOGPACT GE YWPIKES TANpopopiec pécw g Geo
Portal' Eniong, ta kpdtn- péAn umopodv va mapéyovv mpdsfacn oTig VINPESIES VTEG
pHéom TV dKAOV Tovg onueiov mpodcPacnc. o opiopéveg vanpecieg evoéyetar va
amouteiton 1 KAtofoAr TEADV.

Ta kpdtn- péAN pmopovv va meplopicovv TNV TPOGPUCN TOV KOOV G YMPIKES
TANPOQOPiec, OTaV Yoo TOPASEYUO T TPOGPOCT OLTH EVOEXETOL VO EMNPEACEL
apvntikd Tic Oebvelc oyéoelg, ™ OMUOcIO aoQeAAEln, TNV €Bvikn Guova 1 ToVv
EUMIGTEVTIKO YOPOUKTNP TOV EPYOUCIOV TOV dNUOGIOV aPYDV 1| OPICUEVOV EUTOPIKDOV
N BopoviKdv TANPOPOPLOY 1| TNV THPTNOT SIKOIOUAT®OV TVELHATIKNG 1010KTNC10G
KOl TOV EUTIOTEVTIKO YOPOKTNPO TOV TPOCHOTIKMOV OEOOUEVOV 1 OKOUO TNV
TPOGTAGia TOL TEPPAAALOVTOC.

[oa va JdwoeolcBel m  dwiertovpykdtra, katoptiCovior kavoves omd v
Evponaikn Emtponn, mov agopodv oto petadedopéva, ot SOAEITOVPyIKOTNTO
YOPIKOV BTV deOUEVOV KOl DINPECIOV YOPIKAOV OEOOUEVOV, GTIG VINPECLES
SIKTVOV Kot TEYVOAOYIOG, OTNV KO ¥p1ion Sed0UEVOV Kol GTOV EAEYYO KOl OVOPOPa
SLdKAGLOV.

1.4.2.1 To povtéro Toov Ktnpatoroyikov Il'eotepayiov (Cadastral Parcels) g
oonyiag INSPIRE

Mio and 115 evappoviopéveg opddeg oedopévav e odnylag INSPIRE eivon ta
YEOTEUALO, TOL EEVTNPETOVV TNV TOPOYN YEVIKELUEVAOV TANpoQopidv BEong yuo
TEPPAALOVTIKOVG GKOTOVGS, Omwg givar 1 avaltnon kot 1 cHVOES GAADV XWOPIKOV
minpogopidv. To poviéro yewtepayiov g odnyiag INSPIRE mpoépyetar and to
oebvég mpdtumo L.A.D.M.. To Bepatikd eninedo tov yewtepayiov dwoyepiletar and
TOUG  OPYOVICHOVG  KTNUOTOAOYIOL TV  kpat®v- peAdv. Toa  yeotepdyo
neptoppdvovior oto mapdptnuo I g odnyiag INSPIRE, mov onpaiver 61t
Bempovvtor OedopEVO avaPopic, OMANdT GLVIGTOLV TO YOPIKO TAAICIO Yoo TN
oLVOESN M TNV TOPATOUT o€ GAAEG mANpoopieg, oL omoieg OvNKOLV GOF
eEedkevpéva Bepotikd medio, Ommg mepPdiiov, €dagog, ypnon Yng k.t.A. Ta
ye@TERA O Elvar amapaitnTo vo e£opTdVTOL amd TO YEMOUITIKO GUGTNIO OVAPOPUS
ETRS89 1 1o ITRS.

O1 Baoikég ovtoTTEG TOV YEMTELOYI®V lvat:

Cadastral Parce: to yemtepdyo sivor ektdoelg, ommg avtég kabopilovror oe
KTNUATOAOYIKG punTp®a i wodvvapa pésa. Opilovior g KTNUATOAOYIKES EKTAGELS
™G YNNG emeavelag (yn 1 vepo), KAt amd Ta {0100 OLOL0YEVT] SIKOMUOTO aKivTNG
Woktnoiog Kot povadkol 181oKTnolokol Kafeotdtog, ta omoia kabopilovral amd
eBvikovg vopovg. Ta yewtepdylo £xovv g emmpdcsbeto ototyeia, pa yewpeTpia, Eva
€0viKd KtnpatoAoykd vtoPabpo, o T Yo to pPaddv Kot Eva onueio ovapopag.

Geo Portal' :EVPOTATKN OIKTVOKT TOAN YEOTANPOPOPIKNG, TV omoia dwayepiletal o
kowotwkd eminedo M Evpomaiky Emupormn. H Geo Portal cuvoéer tic ebvikég
OIKTLOKEG TOAEC YL KAOE OLYKEKPIUEVO TOUED EEEIOIKEVUEVOV OEOOUEVOV |
VINPECLAOV, YOPIS Vo dtotnpel 1} va amobniedel dedopuéva
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Cadastral Zoning (BonOntikn ovrotnTa): eivar evoldueceg emdveies (0Tmg dNot,
TUNUOATO, TEPIPEPEIES K.0L). TO. OMOL0L YPNOLLOTOIOVVTOL YLl TOV SY®PIGUO NG
ebvikng emkpdtelng oto eminedo TtV yewtepoyiov. Xpnowomoovviol yio. TV
HETOPOPE LETAOESOUEVDV KOl Y10, VO, SIELVKOAVVOLV TNV avalntnon dedouévav. Exovv
emmpocheto otoyeio, po yewpetpia, éva eBvikd ktnuatoldywd vofadpo {ovov,
éva. dvopo (av vmapyel), £vo eMimedo oV €0VIKT KINUATOAOYIKY| 1epapyio Kot TO
6vopo Tov EMESOL QVTOV, £va oNUEl0 OvVaPOPAS, TNV KAILOKO TOL apyLlKov Xaptn
Kol TNV eKTipnon akpipelog.

Cadastral Boundary (Bon0ntuci ovrétnra): diatifetar omod tig ydpeg péin, 6tav ta
KTNUATOAOYIKG Oplo. amobnkevovtal pe amdAvtn akpifeia 0éong. ‘Exovv mpdcbeta
otoyeio, pa yeopetpia Kot Ty vroAoyilopevn axpipeta.

BasicPropertyUnit (BonOntikn ovtétnte): omotehovv Tic Paocwés povadeg
W0oKTNolag, mov  €ivol KOTOYEYPOUUEVEG O KTNUOTOAOYIKG pNTp®o 1M GAA
oodvvapo péca. Xto mioiclo g INSPIRE, ot Boacwkés povadeg doktnociog
YPNOLOTOOVVTOL OO TIG YDPES OTNV TEPIMTMGN OV Ol HOVAIIKES KTNUOTOAOYIKES
avagopés olvovtar poévo yu Tig Poctkég povddeg dloktnoiog kot Oyl Y To
vewtepdayo. ‘Exouv o¢ tpodcheta ototyeia éva e0vikd ktnpatoroyikd vrdfabpo kot
pio T yuo to pPadov.

1.4.3 LADM ko INSPIRE

H odnyla INSPIRE amoutel va Aoppdvovior vadyn verotdueva tpodtoma (dpbpo 7
g odnyiag), emouévag, to tpodTumo ISO 19152 pmopet va Anebet vtdym edv vapyet
amaiTnon Yo ENEKTOCT] TV TPodlaypap®V Yo to. Ktmuatoloywkd ewtepdyio. v
nepintoon tov LADM, vnpée o e€apetikn evkopio kabng ko  odnyio INSPIRE
v to. Ktnpatoroyikd N'ewtepdyto kow 1o LADM Bpioxdtav vnd avdmtuén myv idw
ypovikn mepiodo. Katafandnkav moAdég mpoomdadeieg yio vo vidpyel cuvoyn HETOED
TOV OVO GLOTNUATOV Kol TAOTIOT TOV KOOV EVVOLDV. QGTOGO VILAPYOLV SLOPOPES
oTNV £KTOON Kol GTOLG GTOYELOUEVOLS TopElG epappoyng Tov INSPIRE kot LADM.
Xopoaknpiotikd mapdostypa amoterel to yeyovog 6t n odnyion INSPIRE eotialet og
peydro Pabud otovg mepiParroviikovg ypnotes, eved 1o LADM  éxer évav
TOAOTAELPO YAPOKTNPA KOl LTOSTNPILEL TOCO TOLG TAPAY®YOLS OCO KOl GTOLG
YPNOTEC TOV  OEOOUEVOV GTOVS SLAPOPOVS TouElG epapuoywv. Emmiéov, 1o LADM
dwBétel ADoEC evapuoviong Yol TO. OIKOIMMOTO Kol TOLG 1010KTNTeS Twv 3D
KTNUOTOAOYIK®V ovTiKEipevoy (6mmg kthpla), To omoia &ivan, emiong, €xtdg TOL
nediov epappoyng tov INSPIREyw to Ktnpatoroywd N'eotepdyla. Qotéco, pécw
G EVIOTIKNG ovvePyasiag, €ivor mAEOV SLVATOV L0 ELPOTOIKY YOPO Vo givol
ocvoppatn t6co pe v vmodoun INSPIRE 6co xor pe 1o LADM. Axdpa, yiveton
dvvatov péow g xpnong tov LADM, oto példov, va enektafodv ot Tpodioypapég
tov INSPIRE, gpdcov BéPara vdpyet tétola amaitmon. o va amodeyybel avti n
ovpPatomnta, to £yypago ISO 19152 (TTapapmua G)

neploppdver pio exdoyn tov INSPIRE Bacicpévn oto LADM, mov dgiyver 6t N
avartoén tov INSPIRE toupraler pe avty tov LADM kot 011 dev vmdpyovv
aovvéneleg. To oynquo  mov oakoAovBel emMOEKVIEL TG TO HOVIEAO TOV
Ktuatoroyikadv I'ewtepayiov tov INSPIRE propel va mpoérbet and to LADM. Zto
nepeyopevo tov INSPIRE téooepig ovtotnteg elvan oyeTikés:
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—LA_SpatialUnit cav Bdon yio to CadastralParcel,

—LA_ BAUnit cav Bdon yia to BasicPropertyUnit,
—LA_BoundaryFaceString cav Bdon yia to CadastralBoundary,
—LA_SpatialUnitGroup cav Bdon yio. to CadastralZoning.

Ta yopaxtnpiotikd tov LADM mov kAnpovouotvrtar omd 1o INSPIRE pmopovv va
EYOUV VOV IO CLYKEKPLUEVO TUTTO OEOOUEVMDV N Uil O GLYKEKPIUEVT TANOUKOTTO
oto INSPIRE (oe ovykpion pe LADM). Avtd onuaiver 0Tt éva TPOOIPETIKO
xopoktnpotikd oto LADM [0..1], eivan dvvatd vo unv vrapyet kaboAov oto
INSPIRE, a@o® n mAnfwotnta umopel va €xel oprotel 0. Avtd onuaivel emiong 0Tt

éva. mpoalpetikd yopoknplotkOLADM [0..1],
yopaxtnpotikd oto INSPIRE. Emumiéov,

pmopel vo  givor  VITOYPEDTIKO
GUYKEKPUYLEVO  YOPAKTNPIOTIKG TOL

INSPIRE mpootifevion otig dStapopetikég kotnyopiec. To Zynuo oaivetor mo
nepimhoko omd to Kovovikd poviého UML tov INSPIRE ywo to Ktnpotoloykd
l'eotepdyto, 016TL deiyvel TIC SPOPETIKES UNTPIKEG oviotnteg Tov LADM kot Adyw
¢ Pertioons Tov deOpOV TOTOV YOPAKTNPIGTIKOV (0AAL TO TPOKVLITOV HOVTELOD

etvat 1o 1010)

lassirqiremdpumlsbasedmlmin-m/

amaValue: AmaD 1]
walidFont DeteTime
validTer DateTime [0..1]
name: CharscssSining [0]
quality: DO Bement []

source: Cl_ResponsbleParty [0]

LA LALKit|
«FeguETypes
The LADM attri butes inhesited by INSPIRE can have a more pedific
ingpirelct Identifier data type or carinality in INSPIRE (zompanad to LADM). This hasbeen
niational Cadasiral Reference: CharmacterString) induded in the diagram. Thisimpliesthat an optional LADM atiribute

[0.-1], might not ooour at all in INSPIRE asthe cardinality can be st to
0: e.g. volume in CadasiralPamsl, Thisalm impliesthat an optional
LADM stibute [0..1], might be an obligatory atvibute in INSPIRE: e.g.
labsl in CadasraiZoning.

aLA LALK «Codelids
+ national Cadasiral Reference: Cid ) CadastralZoningl evel
+ name ChammcesSirng [0L.1] Joeived LADM
- VersionedObject o + id-omer
+ beginLifespanierdon: DateTime + Incomer
+ endlifespaniVerson: DateTime [0-1] +  mborder
+ quality DO Hement[D."]
+ soume: O_RegonsblePaty [0.7 -
idesived
o LACM
0. fderived LADM
M_Pam'—l 0.1 0.1 o
Iderived LADM 1.2 «FegtueTypes = By
CadastralParal LA Spatatiis
B e e mﬂﬂ;f::;
o + inspirdct Identifier
. + label: CharaderSuing + geometry GM_MuitiSufsce
LA FaceSting] |+ national CadastralReference: CharacterStiing] |+ inpirelct: Identifier [0.1]
wFeatur=Types + ama\alue: Areall 1] + label: ChamctesSiing
CachastralBoundary + alidFront DateTime [0..1] + nationslCadasraiZoningRefarsnos ChamderSing
+ alidTo: DateTime [0..1] + edimatedicarscy. Length [0.1]
+ pgeometry: GM_Curve + dimenson: LA _DimensonType [0] + level: CadasmlZoningLevel
+ inspireld: |dentifier [0..1] + ama LA AmaVEue [0] + levelName: LocslissdChamcterSting [1.7]
+ walidFrom: DeteTime [0.1] + volume: LA VolumeWalue [0 + name: GeographicalMame [0.7]
+ validTe: DateTime [0.1] + addes= EdAddes[]) + originalMspSesleDenominstor Intsger [0.1]
+ &0 Gid [0 + quality DQ_Bement [0] + validFrom DeteTime [0.1]
+ locationByText ChamacterSiring [0] + =surme: O ResponshisFary 0] + alidTor DateTime [0..1]
+ qudity: DQ_Bement [0] LA SpafialLhit + qudity DQ Bement [0]
+ =sume: O_ReplsponsbleParty [0] + national Cadastral Feferences Cid + soumes O_RegponsibieParty [0]
=LA FaceSting + label: CharacterSaing [0.-1] LA SpafialLhitSet
+ &0 Gid [0.1] + rferenceFoint GM_Faint [0.1] + nationslCadasraiZoningRefersnc Cid
+ geometry: GM_MuitiCure [0..1] + dimenson: LA OimendonType [0..1] + level: Intsger
+ locstionByTest CharacterSting [0.-1] + ama LA AmaVaue [0.7 + label: ChamcterSting [0..1]
4 edimatedfooracy: Length [0..1] + volume: LA Volumealue [0.7 + name: CharacterSuing [0.1]
VersionedChiect + addes= EdAddes[l.] + referencePoint GM_Point[0..1]
+  beginlifespanVerson: DeteTime ~VermionedObject VersionediObyect
+ end ifespaniersor: DateTime [0..1] + beginlifespan\ierson: Dat=Time + beginlifegpanierson: DateTime
+ qudlity: 0Q Hement [0.7] + endlifespanierson: DeteTime [0.-1] + end ifespan\erson: DateTime [0..1]
+ mume: CI_ResponsibleParty 0.7 + quality: DO Bement [0, + quality DO Bement [0.7
+ sume: O_ResponsblePaty [0.7 + souce: Oi_ResponsibleParty 0.7

Ewcova 1.23: To povtédo tov INSPIRE yio ta Ktnuotoloyka ['ewteudyio fociouévo oto LADM
IInys: NSPIRE Consolidated UML Mode
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1.5HMok6 Ktnpatoroyro

Ov mokelg o@rho&evodv meplocdteEpPo amd TO NMUGL TANBvoud TG YNg Kot
KOTOVOADVOUV TO UEYOADTEPO WUEPOG TNG EvEPYEWS otov kOopo. Ilpokeévon va
Exovv peyodvtepn Procipudtnta eivar avaykoio Oyl LOVO VO LEWGOVY TNV EVEPYELNKT|
TOUC KOTOVOA®OT, OAAG Kol vo mopdyovv ot 101EG. XTo MAOIGIL TOV OGTIKOV
TEPIPAALOVTOG, M HOPON OVOVEDGIUNG EVEPYELNG TOL VTAPYEL 1 duvaTOTNTO VO
avanrtuydei etvor n nAaxn. [Na va kataotel avtd gpktd Poaoikr TtpoindOeon sivor n
EMGKONNGY TOL TOGOV TNG EVEPYELNS TTOL Uropel va wapoyBel pe niobeppucd (ST) 1
potoPolrtaikd (PV) og voiotapeva ktpia. ‘Evag tpdmog yia vo avaivbei 1o duvopkod
TOV VPLOTAUEVOL dounuévoy TepPaAiovTog givar 1 xpnon NAOKOV yoptav (solar
maps). Huokdg yaptng 1 nAoxd ktmuotordyo givar éva cvotua GIS mov mapéyet
TV €TNCW0. MAOKN oKTWVOPOAl OTIG OWO0dOMKEG empdveleg (otéyeg wor / M
TPOcOYELS), ovvodeveTal GLVNOWG amd TNV Topay®Y] Oepuikdv nMAokoOv 1
QOTOROATAIKOV GLGTNUATOV KOL GUVOLETOL UE LA 1GTOGEADA. Xe TOAAEG TOAELG
&xovv avamtuydel nlakol xdptec, or omoiot e&umnpeTovy Katd KOpo Adyo Ov0
OKOTOVG: YPNOLUOTO0vVTaL oav pio TAatedpua  front-end yia v evnuépwon twv
TOMTOV GYETIKA HE TIG SLVATOTNTES TNG OKNG TOLG Katoikiog kot po back-end yuo
NV EVNUEPWOOT TOV SOYEPLOTAOV NG TOAN 6€ (NTHHOTO TOV QPOPOVV TN ANYM
amoPdoe®Vv oxeTkAV pe TNV gvépyewn. Ot Tpéyovieg MMOKES xhpTeS £XOLV
dwpopetikd emineda e€EMENG oOUEOVA e TNV TOGOHTNTO TOV TANPOPOPLOV OV
napéyovtal 6Tovg xpnotes. Ot meplocdTEPOL NAKOL YAPTEG GLVOSELOVTOL OO Lo
oUVTOUN TEPLYPAPT] TOL SLVOUIKOD TNG NAKNG evEPYELNg Kol TV HeBOO®V OV
ypnoporomOnkay yio Tov vToAOYIGHO Tov. [ToAlol nAakol yapteg Tapéyovy, eniong,
po opkeTE avaAvTikn o€pd vrobécewv, ov omoieg eivol omapoitnteg Yoo TOV
VTOAOYIGUO TOV OMOTEAEGUATOV T®V CLOTNUATOV NMOKNG EVEPYELNG. 26TOGO, GLYVA
aVOQEPETOL OTL TPAYUATOTOIEITOL OMAG IO «TTPAOTN  EKTIUNOCT» TOL MAOKOD
duvapkod Kot 6Tt 0 ok (Tov MAakoy Ydaptn) Oev umopel vo BewpnOet
VEVBLVOC Yol TOVG LTOAOYIGHOVS. Méypt otiypng ot nAtakol ydpteg Aappdvovv
VIEOYN HOVO GTEYEG Kol OYL TPOGOYELG.

Adyom ™G dwbeoudTToc oKpIPOV YNOKOV HOVIEA®V EMUPAVEINS O UEYOAES
TEPLOYEG LIAPYEL ALEAVOUEVO EVOLOPEPOV YO TO NAOKO KTNUOTOAGYL0, ONAadn Yio
TOVG VTOAOYIGHOVG TNG akTivofoAriag oe kdbe otéyn. Qotdco 10 KOpLo Bépa mov
oyetileTon pe TV avamtuén tov givor n e0peot pag ypryopns aAdd axpipng pebodov,
n omoia Oo extelel TOV VWOAOYIGUO TOL GUVOMKNG €TNOLOG aKTIVOPOMaG,
Aoppdvovtag vroyn tig dyelg, v KAion kdbe emumédov G oTéYNG, KabDS Kot To
eowvopeva okioong Adym Yertovikdv ktnpiov. e éva aotikd teptPdAlov 1 okioon
umopel vor TOtKiAel ONUOVTIKA KoTé TN SIPKEW TNG NUEPOS, OTOUTOVTAG £TGL 0L
VYN avAAVoT) TOGO GTO YDPO OGO Kol GTO YPOVO.

210 TPOTO NAOKG KTNUATOAGYIo TG dekaeTiag Tov 1990, ou mAnpoopiec yiu v
YEOUETPIOL TG OPOPYG TPOEPYOVTAY OO PMTOYPOUUETPIKA dedopéva. Ta tedevtaio
POV 1] SLIDECILOTNTA TOV OEPOUETAPEPOUEVOV GAPMOTMOV U AELep TapEYeEL pol vEa
EMAOYN YO TNV ANYN TOV YNOKOV ETUPOVEINKAOV HLOVIEA®Y TOV OTOLTOVVTIOL Y10
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TNV TOPOY®YN VOGS NALoKOD KTnpotoloyiov. Mo GAAN mlavy myn dedopévov givar

éva on vrdpyov 3D povtého moANG. (International Conference on Solar Heating and Cooling
for Buildings and Industry September 23-25, 2013, Freiburg, Germany), (Klauser D, Remund J.
Calculating Irradiation for Solar Cadastre: Speed vs. Accuracy, Meteotest, 2014)

1.5.1 Kow pe@odoroyio nAlaK®OV YopTOV

H mo xown pébodog yo va mapaydel évag mAtaxodg xaptng eivor amd dedopéva
LiDAR, onAadn amd 3D dedopéva mov cuAréyovtal amd T cdpwon pe Aélep Kot amd
ymotaxa povtéda edapovg DEM —Digital Elevation Model 6mwg mopovsialetol otnyv
napakato swova. ‘Evag avgavopevoc apBudg noéiemv omoktd dedopéva LiDAR,
Kkabiotdvtag £tol Bempntikd dvvatd vo mopdyovv nAako yaptn. H dwdikasio yio
™V omdKINon evoc nhakov xdptn pmopel va givor idwo, aAld uépn tov pebddmv
UTopoLV va dtapEépovy onpavtikd. Towg 1o kpiopudtepo koupdtt, vo gival 1 péBodog
VTOAOYIGHOD OV XPNOUWOTOLEITAL, TOGO Y. TOV VLWOAOYIGHO 1TNG MALOKNG
axtivoPfoAiag 060 Kot Yo To omoTeAéSHaTO TG NAakng texvoroyiag (PV / ST). Ou
Jakubiec & Reinhart (2013), dwnictooav 6t 1 mo cvvnOiopévn nébodog mapaywyng
nMokav yoptov otnv Bopeio Apepikn givon 1 ‘constant irradiation level’ (otafepod
eminedo axtivoPforiog).

@

Classified DEM sorrounding
LIiDAR data data

o

Data preparation

Sun’s position

calculation
y
Irradiance Shadows ‘ Vegetation
calculation calculation shadowing
/W Y
Pyranometer data Solar insol_ation LAl data
calculation
Solar potential
calculation
@
e . N Roofs
Suitability filtering—»{ Roof rating list |« segmentation

Eixéva 1.24: MeBodoloyio vroloyiouod niiokmv yoptmv

IIpys: International Conference on Solar Heating and Cooling for Buildings and Industry September
23-25, 2013, Freiburg, Germany
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1.5.2 Emokémnon ToV NAMOKOV (opTOV

Yvvolkd, eviomiotnkav 19 nlakol yaptec. Qo100 TeptocdTepPOL dratiBevian oe OAO
TOV KOGUO, 0AAQ TOAAOL amd avtolg Pacilovtal oty 101 akpPmg dadikacio (m.y.
nopdyOnkav amd v 1o eToupein), Kou emopévmg Oev mEPAAUPAvVOVTOL GTOV

mivakol.

Country City Name Owner
1 Austria Graz Solardachkataster City of Graz
2 Austria Vienna Solarpotenzialkataster City of Vienna
3 England Bristol Solar energy Bristol City of Bristol
4 Genmany Aachen Stadt Aachen Solarkataster  City of Aachen
5 Germany Berlin Solaratlas Berlin City of Berlin
i Germany Dusseldorf Solarkataster Dusseldorf City of Dusseldorf
7 Germany Marburg Solarkataster Marburg City of Marburg
8 Germany Osnabriick Sun-Area City of Osnabriick
9 Germany Solingen Solarkataster Solingen City of Solingen
10 Netherlands Amersfoort Zonnescan City of Amersfoort
11 Netherlands Amhem Zonatlas Amhem City of Amhem
12 Portugal Lisbon Carta do Potencial Solar City of Lisbon
13 Sweden Gothenburg SEES Giteborg Energi
14 Switzerland Basel Solarpotenzial City of Basel
15 Switzerland Geneva InfoEnerg: City of Geneva
16 Switzerland Porrentruy Cadastre Solaire City of Pomrentruy
17 USA Boston Renew Boston Solar City of Boston
18 USA Los Angeles LA County Solar Map LA County
19 USA New York City  NYC Solar Map NYC Solar Amernica City

Hivoxog 1: Emoxonnon niioxav yoptwv

Inpyy: International Conference on Solar Heating and Cooling for Buildings and Industry September
23-25, 2013, Freiburg, Germany

1.5.3 Ta&vounon ToV NAMOKOV (opTOV

Meg Vv avaivon ToV NMAMOKOV YOpTOV Kol TOV OTOTEAEGUATOV TOV EPELVMV, Elval
duvatd vo emitevydel n tagwvounon tovg. ‘Evog Pacikdg nAakdg xaptng mapéyet
Baoikég mAnpopopies Yo To eminedo tng aktivofolriog. Katd mpotiunon ta enimeda
¢ aktvoPoriag eivar katnyoplomomuéva. "Evag tétotog ybptng amoterel v Pdon
Y. TOV HEGO KO TTPOYMPNUEVO NAIKO YAPTN, TOV OTOI®MV OAOL TO YOPOKTNPIOTIKA
Bacilovior omv avdivon g etolog axtivoPoiiag tov emaveldv. Evag pécog
eEVEPYEWKOG Yaptng mpoPAémel v evepyswokn moapoywy tov PV / ST otig
KataAAnieg meproyéc. H mo e€ehrypévn popon niakod yaptn oev mopéyel Hovo
TOGOTIKA GTOLYELD, OAAG KOl TANPOPOPIEG GYETIKA LLE TIG EVEPYEIEG, OTIC OTOIEC TPETEL
VO TPOYM®PNGOVY Ol OIOKTATEG TOV EMBLIOVY VO EYKATOGTHCOVY QMOTOPOATAIKA 1)
ST.
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1.5.4 ITAgovekTPOTO NALOKOD KTHATOLOYIOV
H dmopén niokod ktmpoatoroyiov TpoceEPEL CUAVTIKO TAEOVEKTHOT, KAODS 1
neproyn avaPaduileror 6to cHVOLO TNG.

» Tlpootiféuevn a&la Yo TOVG ONLOVG KOt TIG TEPIPEPELES

[Ipocdiopiletar T0 GLVOAMKO SLVOLULKO TNG NALOKNG EVEPYELAS, TO OTTOTO XPTOLUEVEL OC
Baon yio T0 GYEOIACUO TOMTIKOV KO LETPOV GYETIKAOV LE TNV TPODONGN NG NAAKNG
EVEPYELOG

YopupdArer ot dteavn, PLOcGUN Kot auTOVOUN JOUT TOL EVEPYELOKOD EPOSLGLLOV
OTNV OTO10l 01 KATOIKOl EUTAEKOVTOL AUEGOL

Av&dvel amodedetypévo v mpootiBépevn a&ior NG TEPIPEPELNG, YEYOVOS amd TO
omoio em®EPEAOVVTOL 01 VTOMIOL, 01 TPATECES, O1 TAPOYOL EVEPYELOS KAT.

YUVEIGQEPEL TNV EVEPYELOKT] EMOVAGTAOT)

Eixéva 1.25, ITnyrn: publicSOLAR by IP SYSCON

» Tlpootiféuevn a&ia Yo TOVS IO10KTNTEG KATOIKIMDV

[Mapéyxer v odvvatdNTa OmOKINONG TANPOPOPIOV omd aveCdptnn myn Kot
elevbepn TpdcPaomn oe avTEG avh Thoo oTIYUN

[Ipoocpéper teyvikn Ko olKovoulkn) £€kBeon, otmnv  omolo  eUmEPLEYETOL L0
OVTIKEWLEVIKY] EKTIUNON TOV TPOOTTIKMOV HLOG EVEPYELNKNG EMEVIVONG

[Ipocdiopilet TV KaTaAANAGTNTA TG GTEYNS YO TNV EYKOTAGTACT GOTOPOATAUIK®V 1)
NAOK®OV GUGTNUATOV Kot LTOAOYILETAL 1| SVVITIKY TOPAY®Y NAEKTPIKNG EVEPYELNS
Kol 1 6VVOAkT e€okovounon ekroundv CO2.

MANTA AHMHTPA ZeAiSa 52



22 louAiou 2015 Avartuén povtélou CityGml Ko EVOwHATWON EVEPYELAKWY SE60HEVWV OFE KTHPLO

: fll‘\"‘ 5’ Y

LY
v§
\‘\4

X

f 2

o

é
0?‘

r

Eikéva 1.26, ITyyi: publicSOLAR by IP SYSCON

» Tlpooctifépuevn a&ia yo tnv owovopia

Evioybet v tomikn owovopio, Kot 101KOTEPO TOVS EUTOPOVE, aPOV eEacPAAIlel TNV
avENoM TG ATOGYOANOTG.
Amotedel €va gvepyd epyadelo HAPKETIVYK Yl TIC EMIYEPNOELS, AOY® TNG MALOKNG

avAAVoNG TOL TTAPEYEL

AmoteAel TOAO EAENC 1O10KTNTAOV KOTOKIOV, KOO 1 avAALGN TOL TPy LOTOTOLEITOL
o€ EMMEd0 OTEYNG

— A

Eixéva 1.27 , IIyysi: publicSOLAR by IP SYSCON

MANTA AHMHTPA ZeAiSa 53



22 louAiou 2015 Avartuén povtélou CityGml Ko EVOwHATWON EVEPYELAKWY SE60HEVWV OFE KTHPLO

» TlpootiBépevn a&la yio TOV TAPOYO EVEPYELNG

Yrnootpién ko mpomOnomn tov £Eumvev SIKTLMV MAEKTPIKNG evépyelag (éEumva
diktua), yeyovog mov cuvemdyetonr HakpOmpOBESUT, AGPOAANG, ATOTEAEGULOTIKY KOl
a&10mo TN TOpPOYN EVEPYELNG

Y7nootpiEn HEALOVTIKOV PLOCIU®OV ETEVIVGEMV

2ToYeVIEVEC ETEVOVOELG OE TEYVOLOYID TOV HEAAOVTOG

Eikéva 1.28, ITyyi: publicSOLAR by IP SYSCON

Xopakmplotikd mapddetypo omotehel n mepintoon g moOANg ¢ Basel, oty
EABetia. Zmmv moAn avty Eexivinoe €éva  mepiPaiioviikd  mpoOypoppd, OmOv
evBappHVOVTOV 01 IOI0KTHTEG VO AVAKOIVICOVV TIG GTEYEC TOVG, KOl GTI) GUVEXELD VO
EYKOTACTNOOVYV QMOTOPOATAIKA —GE TMEPIMTWON TOL Ol GTEYEC TOLG, TANPOVCOV TIC
KataAAnieg mpobmobécelc. I'a Ta Vo avtd pétpa, mapéyoviay emdotnoels. Emiong
o€ Mo 16T00eAO0, eENyobvtay ot d1ad1Kacies, 0TS omoieg Ba Empeme o1 KATOIKOL Vo
TPOYMPNGOLV.
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2. ENEPI'EIA

H &&éMén g avBpordttog eival otevd cuvoedepévn Le TN xpnon evépyelag. Agv
elvar tuyaio OTL Ol OVOUOGIEG TOV 1GTOPIKMY TEPLOd®V NG avOpmmoTNTAG, AiBIvn
EMOYN, E€MOYN] TOL GLONPOL 1 TOL YOAKOV, TPOEKLYAV ONO TN SLVATOTNTO TOV
avOpOTOV va dtoyepilovtal S1POPETIKEG LOPPES EVEPYELQG,.

Eivor 1dwaitepa d00KoAo vo ekTiumBovV pe KavomomTiky aKpifelo o1 evepyelokes
e€eMelg 1660 dueca 660 Kot pokpompobecpa. Qotdéco ta TEASvLTOiN YPOVIN
TopaTnpeital peyddn advénon Tov SIKVUAVGE®MY TOV KAIPIKOV GUVONK®OV , YEYOVOC
7OV £YEL OONYNOEL GE AVAYVMPLOT TNS OVAYKNG Yo avaAny” d1e6voig dpaonc.

opeova pe tic exktyunoelg g [Hoykoouag Yanpeoiag Evépyetag, péypt kot to 2020
N TayKOGHo TPMOTOYEVH evépyela Bo KaAvmtetalr og m0ocootd 90% amd Tt opuKTA
Kavoa. Xopeova pe v AtokoBepvntikn Emtponn yio tv AAhayr tov Kiipotog
(IPCC), o1 ekmopméc aepiwv Beppoknmiov £govv oM avePdoet T Beppokpacio Kotd
0,6 BaBuotvg maykoopuioe. Eqv dev AneBovv pétpa, Ba onueiwbel avénon xata 1,4
¢og 5,8 Pobuodg émg ta téAn tov awwva. Oleg ot mepoyés tov kOGpov Ha
avTiLeTOTicoVY coPapéc cuvémeleg, TOGO Yo OTIS OlKOvopieg Tovg OGO Kot GTO
OKOGLOTNLATA TOVG.

Ol avove®Ooeg TNYEG EVEPYEWS GAPMG UTOPOLV VO, GLUVEIGPEPOVY TOGO GTNV
OCGQOAAELDL TOV EVEPYELOKOD EPOJAGLOV OGO KOl GTNV TPOSTAGio Tov TeEPPAALOVTOC,
OAAG Oev Exovv axoun aglomoinfel emapKmC.

H evépyela elvan o€ 1€1010 Babpd cuvveacpévn pe v Kadnuepv pog {on mov pévo
N éMewyn| g kabiotd TpodnAn Vv avaykoaomtd e, To cuvoro Twv avlpoOTIVEOV
OpacCTNPOTNTOV OEGUEVEL, TOAPAYEL, KOTAVOAMVEL, UETATPEMEL, OomodnKevel Kot
vroPobuiler tepdotio mwoocd evépyswoc. Idlwg o0 KTplokdg TORENS OMOGTA  TO
peyoivtepa mocootd evépyetag (70%). I'a to Adyo avtd n Béomion vopobetnpdrov
o€ ToyKOGUI0 KATHOKO e Katevhuvon v agipdpo avantuén, Kpivetal amopaitne.
‘Hom and 10 1992 émg onuepa mPOoyHOTOTOOLVTOL SICKEYELS OTO TTAAIoL NG
owTNPiOG TOL TAAVNTI, Ol TEPLGGOTEPES OUMG EK TOV OTOI®MV dEV EYOLV VOUIKN 16Y0
Kot 1 TPO0d0OG TOL oNUEWdVOLY glvar pkpn 1 undapuvr. Emopéveg kabictotot
eUPavEg 0Tt M gubBhvn mpémetl vo petatebel o kdbe yopa Eexwpiotd, Aappdvovtag
efvikd péTpa OV GTOYXEVOLV OTNV OMOTEAEGUOTIKY] HEIMON TNG EVEPYELNKNG
KATOVAA®GT, EEKIVOVTAG Omd TOV KTIPLOKO TOUEN, 0 0moiog ypniel avaykne QUecmv
TPOTOTOUCEWMV.
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2.1 Evepysrwokég amartiosig ktnpiov otnv EALGO0 kKoL otV
EE

Ymv EALGda ot avaykes yuoo B€ppoven Tov Katotkiov avépyoviot tepinov oto 70%
NG GULVOAIKNG EVEPYEWNKNG TOVG Katavdiwonc. H koatavdiwon evépyslog yuo Tig
OIKIOKEC GLOKELEC, TO QOTIOUO Kot TOV KAATIopO ovépyetor oto 18% tov
GLVOAKOD evePYELOKOV oolvyiov.

Ot xotoikieg pe Kevipikd cvotnua 0épuavong, to omoio ¥pPNoYoTolEl MG KoaVGLLO
OTOKAELOTIKA TO TETPEAALO AVTIOTOLYOVV 610 35,5% TOV GLuVOAOL. To vdrouro 64%
etvar avtdvopo OBeppotvOpeves KOTOKiEG TOL YPNOUYOTOOVV G€ TOoG0oTd 25%
netpélato, 12% niektpiopd kot 18% kovcoEuia.

H xatavédiwon evépyelag ota kmpila otnv EALGSa mapovsialel avéntikn téor, Adym
™mg avénong g XPNoNS KAWATICTIKGOV Kol pikpoovokevwv. H yprion tov
KMUOTIOTIK®OV OOTEAEL OMNUAVTIKO Tapdyovia adENoNg Tov MNAEKTPIKOL (QOPTIOL
QUG OTN YOPO, LE TEPACTIEG OIKOVOUIKES GUVETELEG KOl GNULOVTIKTY EMPBAPVVOT) TOV
KOTOVOAWTY).

Enl mAéov ta KAPATIOTIKG EMOEWVMOVOUV TO QUIVOUEVO TNG LIEPHEPUOVONG TMOV
OOTIKOV KEVIPOV KOl TIC GUVEMAYOUEVEG OLGUEVEIG TEPIPAALOVTIKES GLVONKES OV
EMKPATOVV TO KOAOKAIPL.

O owktaxog topéag oty Evponn apBuel mepimov 150 ekatoppvpilo KTplo KOTowKumy
Kot avEdvetal Katd mepimov 2 eKatoppvplo KTple 10 ¥povo. Amd T vIdpyovTa
KTNPLoL KATowdv ektipdror, 0t to 70% eivor moraotepa tov 30 etdv, eved oxeddv To
35% elvan madondtepa TV 50 €TMOV.

Ymv EE tov 25 xpatdv 1 evePYELOKT] KOTAVAAMOT LITOAEITETOL TG TAPAYMYNG, UE
etnoto puoud avEnong g evepyelakng Cnmong mepimov 2% and to 1986. To 2000 n
[Ipdowvn Bifrog g Evponaiknc Emttponng Oepedinsce Tig evepyelakés TOAMTIKES TOV
B odnynoovv v EE omv evepyslokn outdpkeln Kol 0CQAAELD, e TOPAAANAN
HelON TOV 01KOAOYIKOV KOOTOVG. Xg emimedo EE, ta aotikd k€vipa cuyKevipOvVoLv
10 80% ToL TANBLGHOV Kot KaTavoA®vovy Tto 75% Tng evépyelag. H katoaviimon
evépyelng otov KTipakd topéa (v B€ppavorm, yoln, ootiopd kot {eotd vepod
xpNonG), avtiotoyel oto 40% 1TNG OCULVOMKNG EVEPYEINKNG KOTOVAAWOONG TNG
Evpodmng. Tavtdypova, n mapaymyn kot xprion evépyelag evBbvetar yio to 94% tov
exmounv CO2, and tic omoieg to 45% mpoépyetarl amd Tov kTiplakod topéa. Xtnv EE
0 KTPOKOG TOHENS (TO VOWKOKLPWE KOl O TPITOYEVNG TOUENG), OTOTEAOLV TOV
LEYOADTEPO KATOVOAMTY TEMKNG evépyelag (o€ amolvteg tuég 40%), pe ) péon
ETNOL0 KOTOVOAMGT EVEPYELNG OTO KTNPLOL KATOIKIOV Vo Kopaiveton peta&d 150-230
kWh/m2. Zmmv EAAGOa, To kTiprokd amdbepa KTnpiov KoTovoldvel (OLVGLOCTIKG
VIEPKATOVOADVEL), TEPAOTIEG TOGOTNTEC eVEPYeEWG Ko amorteitonr yevikd 30%
TEPLOCOTEPT EVEPYELD Y10 TNV IKOVOTOINGON TOV cLVONK®V BgpUIKng Gveong, Waitepa
oT0. KNP, Tov Kotaokevdomkayv mpwv 1o 1980 (mpv v évapén 1oydog Tov
Koavoviopov Ogpuopovoong). Tnv tedevtaio mevtaetio pdiota, siyope avénon kotd
25% g OLVOMKNG TEMKNG €VEPYELNG TOL YPeldlovTol T KINPLO. XTOV OKLOKO
topéa, ovupwva pe v Evpomaikny Xtatiotikny Yanpecio, 1 GUVOAKN €THoL0
KATOVAA®GON EVEPYELNG avh EAANVIKO votkokvpld givon mepimov 17.000 kWh (1 1,45
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Tovol 160dVVOHoL TETpEraion). Xe olUykplom pe GAAEC UECOYENKEG YDPEG,
Tapovclalovpe evepyelokn Katavaiwon oxeddov 30% peyorvtepn g lomaviog kot
nepimov 50% peyodvtepn g Iloptoyoriag. Emiong, m evepyswokn Oeppukn
KaTovaAwon eivar kotd moAd peyodldtepn amd Popeldtepec xdpeg, OTMS N Aavia, M
Iepuavia kot n Bpetavia. H evépyela oto eAAnvikd volkokvptd domovatot Kupimg yio
Oepucég ypnoelg kol cvykekpiéva yo Béppavon twv yopov (nepimov 59% tov
oLVOAoL). AvticTtorya vVynAn eival kot M TEPPOUALOVTIKY EMPAPLVON GE AEPLOVG
povmovg exkmopnmmv CO2. Touewvo pe tov Evponaikdé Opyaviopd Iepipairoviog, ot
katoiwkieg otnv EALGda mapdyovv mepimov 12 - 13 tdévovg CO2/ kdrowo / €10, Tiun
OLYKPLTIKA UEYOADTEPT OO OAEC TIC AALEC LEGOYEINKES YDPES, LEYOADTEPT KO OO
oD Poperdtepeg ywdpeg 6mwg n NopPnyio. Ta KTipla TOL O YPNCUOTOLOVVIOL MG
katowieg otv EAAGOa, amotedoldv mepimov 1o 5% TOL GLVOAOL TV KTNPi®V KOl
AVTITPOCHOTEVOVY TO 26% TNG GVVOAIKNG EMPAVELNS TOV KTIPLOKOL amofépatog. Amo
avtd, mepimov to 57% elvor Kmp ypoeeiov Kol gumopikng xpnons, 1o 19%
ekmadenTikd Ktnpa, 1o 16% Eevodoyeia kot mepimov 8% vocokopeion kot KAVIKEC.
To evepyelaxd tomkd kmplo Khpatilopevav ypageiov Kotavolovel mepimov 138
kWh/m2/éto¢ (tehkn katavdiwon, and 11 onoieg 35kWh/m2/étog yio KApatiopod
ko 85 kWh/m2/étog v 0épuavon). H péon kotavéioon tov pn xipatilopevev
Kmpiov ypoaesiov kopaivetor meplt 11 75kWh/m2/étog (57 kWh/m2/étog yia

Bépuavon).
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Ewcova 2.1: Etnoio mooootioio. adcnon katavalwons NASKIPIKNG EVEPYELOS/ KATOVAAWGH NAEKTPIKNG
evépyelag ava katowko otny E.E

Iy UNIPEDE/EURELECTRIC/EURPOG 2002
2.2 EAlnvikn NopoOeoia

Ta tedevtaio ypoOvio. TOPATNPEITOL GTPOPT TNG EVEPYEINKNG Kol TEPIPAALOVTIKNG
TOMTIKNG G€ OPAGELS TOL GTOYEVOVV OTINV TPOCTAGIO TOV TEPPAAAOVIOS, GTNV
opBoAoyikn dlayelp1on TOV PLOIKAOV TOP®V KL GTNV YPNOT TOV OVOVEDGIUOV TNYDOV
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evépyewog. Aegdouévov 6tt omv EAAGOo M evepyswokn €viaon omd 1o 1990
(exepalduevn cav AOY0g NG Katavailmong Tpmtoyevols evépyelag mpog to AEIN)
nrav Katd 60% peyardtepn ond 6t oty Kowdtmra tov 12 yopov, katd péso opo,
eved otnv mepiodo 1980 -1990 o deiktng evepyelokng €viaons avEndnke pe péco
plud 1,1%, n véa avty téon mov avantdicoeton pog Koetd astddoEovs, Kabmg
amotelel SIKAIDQ TPOG Eval «TPAGIVO» - AELPOPO HEAAOV!

H vopoBeoio kot to KavovioTikd HETPO. TOL 1GYVOVY GUEPQ, TOPE TG TPOCPUTES
ONUOVTIKES PEATIOOELS, €V KOADTTOVV OKOUN ETOPKDOG TO QACUO TOV EAAEYE®V.
Toviletar étor 6A0 kol pe mMEPLGGOTEPT EHQacm M avdykn vo apfAivvOovv ot
advvapieg, 10iwg oe Bépota motomoinong OAAG Kol UNXOVIGUAOV EAEYXOVL TNG
EQOPLOYTG TOV KOAVOVIGHLAOV.

Ye TPONYOUUEVN] EVOTNTO OVOPEPONKAV TO TOGOGTA TNG TEMKNG KATOVOIA®ONG
EVEPYELOG KO TMV EKTOUTMV TOL Ot0&ediov tov avBpaka otov Ktiptakd topéa. Ot
NIEG KMUOTIKES GLVONKES KOl 1] VYNAN NALOQAVELD TOL ETKPATOVV GTNV YDOPL LOG
dgv SKOOAOYOUV avTE Ta LYNAL TOGOGTH. Q6TOGO pHE TN ANYN KATOAANA®V
enepPdcewv 1060 610 1010 TO KTNPLO, OGO KOl GTO OKIGTIKA GUVOAQ 1] KOTAGTAON
pmopel va glvanr ovooTpéyiun, opkel vo TPOGOOPIGTOHV KOl EPAPLOCTOLV VEOL
nepPorroviikol Kol gvepyslakol TapAUETPOL TOV Oo EMTPEMOVV EVVOIKEG GYEGELS
JSOUNUEVODL - EAEVBEPOL YDPOL, EAOYIGTOTOINGCT TOV ENTTOCEMV TNG AELTOVPYIOG TNG
TOMG KOl TOV JpACTNPOTHTOV TOV OVOTTUCOOVIOL G OLTHV Kol  Kupiog
elo16TOToINo™ TV TEPPUALOVTIKAOV EMTTOGE®V OO TO {010 TAL KTHPLAL.

H evepyelokn| katavaAwon ocuvogetal APPNKTO HE TIG EVEPYELOKES OVAYKES TV
kmpiov. e 10 AOy0 00TO, TO OULVOAOD TOV VLPOTAPEVOV VopoBetnudTmv
arevBovovton pe dlakpiorn petad Tov oKlaKoD Kol ToL TPLToyevY] Topéa. Emopévmg
é&youv Beomiotel owodopkol, KTplodopkol kot GAAOL Kavoviopol, koBmg Kot
avanmTLEINKA KIvTpo OV OmeELBVVOVTOL OTOKAEIGTIKG GE OPIGUEVOLS LOVO KABOOVG
TOV TPLTOYEVH TOUEX UE EUOACT) GTOV TOVPIGUO, EVAD TO VOROOETIKO TANIGLO TOV
Bactkov vopov N. 40/75 kot tov oyeTikdv puluicemv éxovv £kdoBel Yo empueéPoOVg
YPNOELG EVEPYELONKTG KATOVAAWDGNC.

210 TAAIo10. EVOLVALMONG TNG OPACNC TPOS TNV AELPOPO AVATTLEN TAPAAANAL LLE TOL
vopoBeTNHaTO OpICTNKOAY OPIGUEVO. OIKOVOUIKA KIVNTPO Kot S1EVKOAVVGELS OTMC:

e H 259/10-1-80 amd@acn mov H1EVKOADVEL TNV TPOYN OOVEI®V, OO EUTOPIKES
Tpameleg oe 1W0UOTEC KO EEVOOOYEID Yo EYKATACTACT NALOKOV GLAAEKTOV
KaOADG KoL GE AYPOTEG Y10 EYKATACTOCT EVEPYELNKADV TCAKUDV.

o Ilpdcepata ynoeiotke amd t BovAr vopog tov Y.B.E.T. mov avauecsa ota
Ao mpowbei T yprion A.ILE. Ilpdkertar yio tov N. 2244/94 nov emitpénel
TNV OVTOTOPOYM®YN NAEKTPIKNG EVEPYELNG OO OTOVOUOLS GTOOUOVG UE TNV
EKUETAAAEVOT OLOAIKNG Kot NAKNG evépyetag N Propdlag, tnv eKUETAAAELON
YemOePIKNG eVEPYELDG, TNV EKUETAAAELON evépyelng amd T BdAacca, TO
VOATIVO duVaIKO Kot TEAOG HE oupTopay®my nAektpiopov Oeppdtmrag. O
VOHOG avTdg TPOPAETEL TEYVIKOVS KOl OUKOVOULKOVG OpOovG O10.chVOESN S Kot
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dudBeong g niextpikng evépyelag ot A.E.H. mpodiaypdpovtog to TipoAdylo
TOV OVTOTOPOY®OYDV Y10, TAEOVOGUO EVEPYELNG OMO OVOVEDGIUEG TNYES
evépyelag M ovumopaywyn oe 70% kor 60% aviiotorye, TOL OKEAOLG
EVEPYELNG TOV EKAGTOTE TYLOAOYIOVL YEVIKNG YPNONG KOl UNVIOL0G XpEMOTG.

e O N. 814/78 6mov opiletar OTL EKTMTEL ATO TO POPOAOYNTED EGOINUA TOGH
puéxpt 30.000 dpy. yw eykatdotoon niokov Beppociemva. Opro mov
apyotepa avénonke o 40.000 dpy. Kol TOL GNUEPO OEV 1OYVEL.

e O vopog 1512 / 85 mpoPiémer  dSvvatdtto mopoyns Kwntpov yia
e€oKoVOUNON EVEPYELNG GE VPIOTAUEVO KOl VEOOVAYEPOUEVO, KTHPLOL Y10, TNV
Tpom®ONon TG YPNONG IOV  HOPPAOV  EVEPYELNCH KOL GLOTNUATOV
eEokovounong evépyetog (dpbpo 6).

e Me 1o EIIXEIPHXZIAKO IMPOTPAMMA (E.I1.) "ENEPTEIA", mov eivan
evtaypévo oto Kowotikd [MAaicio Zmpigng yia to 1994-1999, éxer eykpibet
v v EALGSa cuvoAikd Hyyog KotvoTiknig xpnpatoddtnong 100 d1g. kot éxovv
evtayfel Opacelg mov mpowbolv epapuroyés emevovoewv eEotkovounomg
evépyeog ko ypnong AIIE kot og Ktipia ToV EUITOPIKOL KO TPITOYEVT TOUEQ,
YPNUOTOS0TIKOVS  unyavicpovg vrootpiEng tov  AJILE. xoa E.E. (
XPHMATOAOTHZXH an6 TPITOYZ, ypnuatoddtnon pe Paon v Anddoon
Teyvoloyiag, IIpoypappatikés Zopewviec, Avantvélokég Zoppacels, Topoyn
Teyvukng YmoompiEng kot emevOOOES TOV ONOI®V Ol EMIATOOEL OTNV
EONIKH OIKONOMIA 68a £yovv Betikd mOALATAAGIOCTIKE OQEAN.

211 GLVEYELD TOPATIOEVTOL EMLYPOLLOTIKG Ol CTIUAVTIKOTEPOL VOLOL TOV OLPOPOVV TO
€0viKd vopkd mAaicto kot o TAaiclo £0IKOVOUNGNG EVEPYELAGS.

2.2.1 EOviko vopiké mhaiocro eEotkovopnong

- 1979 @.E.K 362/4-7-79 Ilp®toc Kavovioudc Bepuoudvmonc

Ioyber n voypewTiKN ePappoyn g BepLopdvmoNg 6Ta VEL KTHpLa

-1995: N. 2364/95 4pOpo 7 mapdypopoc 17

Atvetar 1 SLVOTOTNTO CNUAVTIKOV POPOUTAAAAYDV, KOTd 75% TOV £1600NUOTOC, Y10
TIG OOMAVES AyOpdS KOl €YKATAGTOONG OWKIOKMOV GLOKELADV, GLGTNUATOV ¥PNONG
QLGIKOD OEPIOV 1 AVAVEDCIU®V TNYOV EVEPYELNG, GTOVS £YOVTIOG TNV KLPLOTNTA 1|
VOUT| 0KV TV

- 2008: N 3661/2008 ®EK A’89/19.05.2008

Métpa yio 1N pelwom NG EVEPYEWNKNG KOATOVOAMONG TOV KTNpiov Kot GAAEG
JlTAEELG.

O vépog awtdg tpomomombnke e to akdAovba dpbpa:
e (pBpo 10 Tov Nopov 3851/2010, to omoio Ba avapepbel oty cuvéyela
e dpBpo 28 tov Nouov 3889/2010 «Xpnuatododtnon Ilepiparioviikmdv

[MapepPacewv, Ilpdowvo Tapeio, Kopwon Accwkov Xoptov Kot GAAeg
JSTAEEIY (DOTE Vo eMEKTAOEL KO OTNV TEPIMTOON KINPIOV KATOKIOG TOL
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npoopiloviar ywo yprion mov dev vmepPaivel Tovg Téooeplc (4) unveg
(TopaBeploTiKéc KATOKIES).

Kot ohokAnpdveton to vopobeTikd TAAIc10 TOv amatTeiton yio TNV EQOPUOYY TOL UE
TIG TOPOKAT® KOVOVIOTIKESG d1aTdEeLs:

e O Kavoviopog Evepyeloxng Amodoong Kmpiowv (KENAK ) mov eykpiOnke pe
v A6/B/owc.5825/30-03-2010 Kown Andégacn tov Ymovpydv Okovopukmy
kot [TEKA (®EK B’ 407), o omoiog mpokeitoar va avoivdel oe emduevn
evotnTal

o Tlapaderypa Merétng Evepyetaxng Amodoong kot Aiota EAEyyov E@appoyng
ELdyiotov Atoutoewv yuo o IToAgodopikd I'pageia mov mapatiBetot yroo v
SLEVKOALVGT] TOV UNYOVIKOV

e To IIpoedpikd Atdroypua 100/2010 «Evepyeiaxol EmbBewpntég Kmpiov,
Aepntov kot Eykataotacemnv Oépuavong kot Eykatactdcemv Kipatiopob»
(®EK 177/A76.10.2010) ko 1 Kowvn Ymovpyikn Andéeaon «Exmaidevon kot
E&etaotikry  dwdwoacio  Evepyswokdv — EmbBesopnrov' (OEK 2406
B/31.10.2011) pe v omoia mpocdiopileton 1 dadikacio yio tn yopynon
OPIGTIKMV OOEIDV EVEPYELNKDV EMOEMPNTOV.

e To épBpo 6 tov Nopov 3818/2010 (PEK 17/A/2010) «IIpoctacia tov dachv
Kot dooK®OV ektdoemv tov N. Attkng, ovotaon Ewwmg [Mpopparteiog
EmBewpnong [epiparrovtog kot Evépyetag kot Aoutég drotdéeic» ocvotadnie
n EwWwn Ymmpeoia Embesopntov Evépyswog (EYEIIEN ). H EYIIEN
vrdyetar otnv Ewum pappoteio Tepipdriovrog ko Evépyewog (ETEIIE)
tov YIIEKA, €léyyet ko mapakoiovBel v emitevén tov eBvikdv otdywmv
eEowovounong evépyelog Kol PeAtimong g evepyelakng amddoons, Kabmg
KOL TNV EQAPLOYT TOV HETPOV Y10 TNV UEIMOT TNG EVEPYELOKNG KOTAVAANOONG
tov kmpiov. H cvotaon g EYIIEN £&ywve pe to apBpo 6 tov N.3818/2010
(OEK 17/A/2010) wor m ovykpdTNon, OOIKNTIKN- OPYOVOTIKY] OOUn Kot
oteAéymon g e to [IA 72/2010 (OEK 132/A/2010).

- 2010: N 3851/2010 ®EK A’85/04.06.2010

Emtéyovon g avémtuéng tov Avaveoowov IInyov Evépyeiag yuoo v
OVTILETOMION TNG KMUOATIKNG 0AAAYNG Ko GAAES dtoTdéelg o BEpaTa approddTnTog
to0v Ymovpyeiov [epipdrrovtoc, Evépyetag kot Khpatikng AAhaync.

Me 10 GapBpo 10 tpomomolovvtor pvbuicelc tov N 3661/2008. Baoikotepn
tpomomoinon amotedel M Katdpynon tov opiov twv 1000 m2 yo v t™pNon TV
EMIYIOTOV  OMOITNOEWV  EVEPYEWKNG  OMOJ0CNG  VOIOTAUEVOV  KTNPI®V 7OV
avaxowviCovtor pilikd. Emiong, mpootifetar n vroypéwon kdivyng tov 60% twv
avaykov yio {eotd vepd ypnong (ZNX) oamd nAobepuikd cvotnpotae, Koabmdg Kot n
TPOPAEYN YO KTNPLOL GYEOOV UNOEVIKNG EVEPYELOKNG KOTAVAADGTG»
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- 2011: YA A6/7094 ®EK B’ 918/23.05.2011

[Miaicto peBodoroyiag pETPMONG Kol ETAANBELONG TG EEOIKOVOUNOTG EVEPYELOG YOl
NV EMTEVLEN TOV EVOEIKTIKOD €BVIKOD GTOYOV €E01IKOVOUNOTG EVEPYELONG GTNV TEAIKT
ypon- Katdhoyog evoelktikdv emAéEumv HETpOV PeATioong TG EVEPYELNKNG
anddoonc- Evepyeloxod meplexdpevo Kavoipmy yio TeEAMKN ypnon

- 2010: N 3855/2010 ®EK A’ 95/23.06.2010

Métpa yio v Peltioon g evepyelokng oamddoonS Kotd TNV TEAKN Ypnon,
EVEPYELNKEG LIINPEGTES KOl AAAEG dlaTdEelg

Amd tovg mpoavapepBEVTEG VOLOVS OMUOVTIKOTEPOS KOl MO GTOXEVOUEVOG OGOV
a@opd TV cLUPOAN Tov otV e£otKovOUNoN EVEPYELNG OE emMimedo KTipiov gival
‘Eykpion Kavoviopotd Evepyeiaxng Amddoong Kmpiov (K.EN.A.K.) o omoiog
TpoKeLTol vo avalvBel oty emdpevn votnTa.

2.2.1.1 Kavoviopog evepyelokng amroooons Ktnpimv

Me tov kavovioud ovtd mov eykpibnke pe v A6/B/ok.5825/30-03-2010 Kown
Andépaon tov Ymovpydv Owovopkav kot I[lepifariovtog, Evépysiag ko
KAapoatweng Alhayng (PEK B” 407), ohokAnpdvetar 10 mAaiclo tov oavoykaiov
KOVOVIGTIK®V puBuicemv yio v mAnpn epappoyn tov N. 3661/2008 (PEK A’ 89),
onwg tpomomom|dnke pe 1o dpBpo 10 tov N. 3851/2010 (DEK A’ 85), vy v
evepyelokn amddoon tov  kmpiov. Ilo  ovykekpyévo  Beopobeteiton o
OAOKANPOUEVOG EVEPYELOKOG GYEOACUOG GTOV KTIPLOKO TOUEN e 6KOTO TN PeAtioon
NG EVEPYEWIKNG OMOS00NG TV KINplov, TV €E0WKOVOUNGCT EVEPYEWNS KO TNV
TPOGTAGia TOL TEPPAAALOVTOC.

Me mv 0éomion tov tifevtor d0o Pacikég LVITOYPEDCELS:

A) n  vmoyxpéworn vmoPoAng Merétng Evepyswokng  Amddoong  Krnpiov
veoavayepouevov 1 mov avakowvifovior plikd, pe cuvolkn em@dveln dveo tov
nmevivta (50) T.n. Axoun kot o€ wepintwon mpocOnikne, kad  Vyog 1 Kot eméktaon
(vo tov 50 T.n) xor epdoov M TPosONk TEPLOUPAvVEL YDPO N XDPOLG OV Eivat
Aertovpyikd e&optdpevol M aveEApTNTOL OO TO VEIGTAUEVO KTNPLO 1 ovvTadn
Evepyelaxng Meréng eivar amapoitnn

B) 1 vroypéwon devépyelag Evepyeiaxkmv Embeopnoewv Kmpiov, Aefitov kot
Eykatactdoemv Oépuavong Ko Eykatactdoewv KApotiopo.

IMa v vrootpién ™ epapuoyng tov KENAK eykpiOnkav pe v owk. 17178/2010
Amnoégaon YrovpyoO ITEKA (®EK 1387/ B/2.9.2010) ot mapaxdtem Texvikés Odnyleg
tov TEE, o1 omoieg dwatiBevtan amd to TEE:

* T.O.T.E.E. 20701-1/2010 Avoivticéc EOvikég TIpodiaypapéc TapauéTpmy yio Tov
VTOAOYICUO TNG EVEPYEWKNG OMAd00NG KINpiwv Kot Ty €kd00T TIGTOTOW|TIKOV
evepyelokng amdooong». H oonyia avt) kabodnyel tov embBempntn) yioo v €AY
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TOV KOTOAAA®V TOPAUETPOV Kot Oed0UEVOV OV Ba YPNGULOTOGEL Y10, TOVG
VTOAOYIGHOVC TNG EVEPYELNKNG OTOO0GNG TOL KTIPiov

* T.O.T.E.E. 20701-2/2010 «®eppo@uoikéc 1010TNTES SOUIKADOV VAIKOV KOl EAEYYOG
™G OepUOHOVOTIKNG emdpkelag Tov Ktnpiovy. H odnyla avt) kabodnysl tov
eMOBE@PNTN YOl TOV VTOAOYIGUO TV BEPUOPLGIKMV OI0THTO®V TOV OOUK®DY VAK®OV
KOl GTOLYEIDV TOL EEMTEPIKOV KTIPLAKOD KEADPOVG (TOl)01, 0pOPES, KOVO®OUATA, K.T.A.

* T.O.T.E.E. 20701-3/2010 «KAMpatikd dedopévo EAAnvikov Ieproyovy. H odnyia
avT TEPaUPAvEL To KAATIKA oedopéva (ouvOnkeg oyedouopod) oo TNV
SO TAGIOAOYNOT TOV NAEKTPOUNYOVOAOYIKM®Y CUOTNUATOV £VOG KTIPiov, KoOMDS Kot
To KApatikd dedopéva (Beppokpacia, vypacio, nAtoxn axtivofoiia, K.T.A.) Y10 TOVS
VTOAOYIGLLOVGS TNG EVEPYELOKNG 0OO0GNS TOV KTIPiov.

« T.O.TEE.E. 20701-4/2010 «Oodnyieg wor €vtoma gvepyelak®v emBe®pP|GEDV
Kpiov, AefNtov & eykotactdoemv 0Epuavens, Kol €YKATUCTACEDY KALLATIGUOVY.
H odnyia ovt) xoBodnyel tov embBempnti Yy v GLAAOYN TOV amopoitnTOV
JEJOUEVMV KO TOPAUETPMY KOTE TNV EVEPYELOKT| EMOE®PNOT TOV KTIPiov KaODS Kot
TOV gyKoTaoTdoemv Béppavons, Wyogng kot KMUatiopov. Afvovtol ovoAvTikd To
Evtumo emBe®PNoE®V KoL EMEENYNOELS Y10 TV GUUTANP®GT] TOVG.
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Ewcova 2.2 : Teyvikég oonyies tov TEE

Eniong yuo v epappoyn tov KENAK gkd60nkoav o1 mapokdtem eykvkiot:

a) N Eykdxhog «Egapuoyn tov Kavoviopod Evepyeioxng Amddoong Kimpiov
(KENAK )» (ow. 1603/4.10.2010)

B) n Eyxdxiog «Atevkpvicelg yia mv opbn epappoyn tov Kavoviopob Evepystoknig
Amoooomg Kmpiovy (ok. 2279/22.12.2010)

Y) n Eyxoriiog 2366/05.01.2011 pe emmAéov OLEVKPLVIGELS
d) n Eyxdxhog 22/26.01.2011 ¢ Zvvroviotikng Emtponnc Zvppoiotoypagikdv
YuALOY®V EALGOOG

€) N Eyxdxhog "Atevkpivioetg yio v epappoyn tov KENAK" (ow.2021/14/6/2012)
Yvvontikd o KENAK:
V' Opilet v pebodoroyio vITOAOYIGHOD TNG EVEPYELNKHG ATOS06NG TOV KTNpimy.

v' Kabopilel Tic eMdylotec omouthoES Yoo TV evepyelakn omddoon Kot Tig
KOTNYOPIES Y10 TNV EVEPYELNKT] KOTATOEN TV KTNPiwV.

MANTA AHMHTPA ZeAida 62


http://www.ypeka.gr/LinkClick.aspx?fileticket=29ttxP%2b58fw%3d&tabid=508&language=el-GR
http://www.ypeka.gr/LinkClick.aspx?fileticket=29ttxP%2b58fw%3d&tabid=508&language=el-GR
http://www.ypeka.gr/LinkClick.aspx?fileticket=vDjeWbR0%2fgM%3d&tabid=338&language=el-GR
http://www.ypeka.gr/LinkClick.aspx?fileticket=vDjeWbR0%2fgM%3d&tabid=338&language=el-GR
http://www.ypeka.gr/LinkClick.aspx?fileticket=kUsANZrpyDE%3d&tabid=338&language=el-GR
http://www.ypeka.gr/LinkClick.aspx?fileticket=zRrLeFjuX30%3d&tabid=338&language=el-GR
http://www.ypeka.gr/LinkClick.aspx?fileticket=8ln%2b2LTl6eU%3d&tabid=338&language=el-GR

22 louAiou 2015 Avartuén povtédou CityGml Kol eVOWHATWGEN EVEPYELOKWVY Sedopévwv o€ KThipLo

v' Kabopilet tig ehdyioteg TpodiorypapEc Yo, ToV opyItekTovikd oyediacud, to

OepUIKd YOPaKTNPLOTIKE TV SOUIKMOV GTOEIMY TOL KTIPLOKOV KEAD(QOVG Kot

11§ Tpodtaypapéc twv H/M gykatactdoemv tov vnd HEAETN VEWV KTnpiov

KaBmg Kot TV priika avakaviLopevmy.

Opilet To mepleyOeEVO TNG LEAETNG EVEPYELOKNG OITOOOCNG TMV KTNPLmV.

KaBopiler ) popen tov IIictomomrtikov Evepyeloxng Amddoone Krtipiov,

KaOdG kot Ta oToryeio Tov avTo B TEPAapPdvet.

v' Kabopiler v Swdikacio tov evepyslakdv embewpiocenv Tov ktnpiov,
KoOdG Kot T Jwadikacio TV embempnoewv AEPHTOV KOl EYKATOCTACEWDV
0&puavong Kol KAUATIGHOVD.

AN

Y10 maiowo g epappoyne tov, 10 TEE avéntuée €101k6 AOYIoUIKO KaToy®DPNoNG
TOV AToPaiTNTOV GTOWEI®V Y10 TIG €VEPYELOKES EMOBEWPNOELS KOl TOV OVTIGTOL(O
VIOAOYIoUO Yo TNV gvepyelakn katdtaln Tov Ktnpiov. Ot embempnoelg degdyovrol
OTOKAEIOTIKA OO  emBempnT  EYYEYPOUUEVO GTO  UNTPAO TOV EVEPYELNKADV
emBeopntov kmpiov. To Aoyiopkd (TEE KENAK) avartoydnke and v Opdda
E&owovounong Evépyelog, tov Ivotitovtov Epgvuvav Tlepifdiiovtog kot Bidoiung
Avantoéng (IETIBA) tov E6vikod Actepookoneiov ABnvov (EAA) ota mhaicia Tov
npoypdupatoc cvvepyaoiog pe to TEE.

Ot xupotepeg mopduetpol avé Katnyopio mov Aaupdvovior vmoéymn givar ot
axolovbec:

» Klpotiotikd dedopéva e mepoyng tov ktipiov (Beppoxpacio, oyetikn
vypacio, ToydTTa avELOL Kot NAaK aktivofolio)

» Tlpoduaypapéc yoo TIc ovvOnKeg Asttovpyiog ové TEAKN ypnon Ktnpiov 7
TUUOTOG OMG: paplo  Aettovpyiag, embBountéc Bepupokpocies yOp®V,
emBounT GYETIKN VYPACIM, ATOLTACELS VOTOU 0a€pa avd ypnomn Ktnpiov,
KATavaA®on vepov ypnomng, Bepupokpacio vepoh OKTHOV, £0MTEPIKA KEPON
amd YPYOTES KOl CLOKEVEG

> Tlpodioypoéc TOPOUETP®Y Y0 TO. GTOLKEID KINPLOKOL KEADQPOVS OTMG:
TEYVIKA  YOPOKTNPIOTIKE Kol OepLoQUOIKEG 1O10TNTEG OOUIKAOV  VAIKOV,
TUTOAOYiEG TOYOTMOUNG, TLTOAOYiEG avorypudtwv, Beppoyépupes, okiaon,
TaONTIKA GLOTHLOTO K. 0.

> Tlpoduoypogéc mopopétpmv Yo TIC eykataotdoeslg Oépuavong, woéng,
KMpoatiopod (G.W.K) ko (eotov vepov ypnone (Z.N.X) omwg Tumikég
Om0d0GELS GLOTNUATOV Topay®YNg Béppavons, woéng kot {eotod vepol
YPNONG, OMMOAEIEG OIKTVWV OLOVOUNG KOl EKTOUTNG, omddoot Pondntikmdv
ocvotudtov  O.Y.K. (kukhopopntés, oaviAieg, Oeppootdteg ydpwv,
OVTIGTAOUOTG K.0) 0T00OGELS CLGTNUATOV AVAKTNONG OeprOTNTOC, OMOOOGELS
TEPUATIKOV povadmv 0.Y.K k.a
[Tpodaypa@és TAPAUETP®V Yo NAEKTPOAOYIKA KOl NAEKTPOVIKO GLUGTHLOTO
KOl EYKOTOOTACES OMWG QOTIOTIKEG OMOOOCGES GULOTNUATOV POTIGLOV,
amdO06T GLGTNUATMOV GLUTAPAYMYNG NAEKTPIGHOV Kol Oepuomrag (£.H.0),
am0d0GES CLOTNUATOV avavedsmy TY®V evépyelag (AILE) yuo ta ktpua
(MAMOKOV GUAAEKTOV, Ye®BEPHING, NAIOKOD KALOTIGHOV, poTooAtaikmv ©/B
K.0), KOTOVOA®MOY €VEPYElng omd KIVNTNPES, OVIMES, KLUKAOPOPNTES K.Ol.,
OmOOOGEC KEVIPIKMY KOl TOTMIKAOV OlATAEE®V OLTOUOTOL EAEYYOL Kot
dweipong evépyelag ota kmplo- BEMS (6gppootdreg, pubuiotés otpopav
(inverter), petpntéc k.a). (TOTEE-20701)
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¥10 onueio avtd va onuewwbel 1L 0 avBpdTIVOg TOPAyovTag Oev LIOKELTAL GE
OLYKEKPIUEVA TPATLTO Y10, TO AOY0 anTd €ivorl adVVOTO Vo EKTIUNOEL 6TV TPOyLOTIKN
T0V Jddotoon. Qotdco otV TPAEN UTOpel VO EMPEPEL SOPOPOTONCELS TNV
EVEPYEWONKY] OTOO0CT] TOL KTIPIov, avAAOY! HE TIG OpacTnplotnTég Tov. o KAbe
KTNplo pe Paomn v TEMKN Tov ¥pnon AapPAavovTol VITOYN GLYKEKPIUEVES TOPAUETPOL
mov oyetiCovtal pe Tov avOpOTIVO TapdyovTo Kol Kupimg e To E0OTEPIKE KEPON oTA
omoio. GUUUETEYEL, KOOMG EMIONG KOl LE TNV COGTI YPHON TOV NAEKTPOUNYOVIKOV
CLOTNUATOV TOV KTpiov, OTOV 1 AETOVPYIOL TOVG OEV EIVOL CVTOUOTOTONIEVT]. X€
K@Oe mepintwon N eykvpOTNTA TV GTOLKEI®V OV B0 GLAAEEEL 0 emBewpntig ite
amd TV evepyEwKY emBempnon &ite amd TNV HEALTN €QPOPUOYNG (OPYITEKTOVIKY,
niektpopunyavikn) 6tav mpdkeltal yio véa KTnplo, eivar Bapivovcag onpaciog otnv
evepyelokn kotdtaén tov ktpiov. e 10 Adyo owtd o embewpntig eivan
VIOYPEMUEVOG VO EAEYEEL TNV 1OYD TOV TANPOPOPLOV TPOKEEVOL va emPBefaidoet
mv  akpifeld TV OedoUEVOV. XTIG TEPICCOTEPEG TEPUITMOOEL, EVEPYELUKDOV
eMBe®PNOEMVY, 1| GLALOYT KOl O TPOGOIOPIoUOG TOV dedoUEVOV degV gival duvaTy GTO
Babud mov amorteitor. XTIG TMEPMTOOCEIS OLTEG 1 TEXVIKN odnylo mopéyel v
duvatodHTNTO EKTIUNONG AVTAOV TV dedouévav, mov Ba ypnoIomombovy Yo Tovg
VTOAOYIGHOVG pe BAoT TNV 16YVOVGO TPOKTIKY dOUNOoNG oL Papudletar oe £Bvikd
eMinedo. XVVENTMG 0 HEAETNTNG N eMBe®PNTNG KOoAeiTon Vo eMAEEEL avAAOYO LE TNV
TEPIMTOON KO TIC EOIKES GLVONKES, TIC KATAAANAES TAPAUETPOVS, TPOKEYEVOL VOl
TEPLOPIOTEL 1] EGPAAUEVT] EKTIUNOT KO E1GAYMYN E00UEVOV KOTE TOVS VITOAOYIGUOVC
NG EVEPYELOKNG aOO0GNS TOV KTIPiov.

Yg emOPEVO GTAO0 TPOGOIOPILETOL 1 GUVOMKY ETHCLO KATOVAA®MGN TPOTOYEVOLS
evépyelog yua Béppavon, yoén, kKipatiopo, (eotd vepd ypnong kot @oTicpd Hovo 6T
KTNPO. TOV TPLToyeV Topéa. Me BAon To amOTEAEGOTO TTOV TPOKVTTOLY YIVETOL M
evepyelokn évtadn tov KTpiov 6TV avticTolyn KoTNnyopio, GLYKPIVOLEVN TAVTA WE
10 KTpo avapopds. Katd m didpkela eicoymyng dedopuévav yuo 1o vod eétaon
KTNPLO GTO AOYIGHIKO, EIGAYOVTOL AVTOUATO KOl TO OEGOUEVO TOL KTIPIOv avapopdg,
ta omoia &yovv Kaboprotel otov KLEN.A K. kot otmv T.O.T.E.E. 20701-1/2010, yw
K60e mepintoon krpiov 1N KIPWOKOV gykaTocTdoewv. To KMplo  ovaeopds
kaBopileTon va givar To 1010 pe To VO pEALTN KTNPLo. TuyKekpipéva Bewpeitan Twg
€xel To 10100 YEMUETPIKA YOPOKTNPIOTIKA, OE0mM, TPOGOUVOTOMGHO, YpPMoN Kot
YOPOKTNPLOTIKG Agttovpyiag pe to e&etalopevo ktnpro. Emiong minpol 11g eldyioteg
TPOJAYPOUPES Kot EYEl KODOPIGUEVA TEYVIKA YOPUKTNPIOTIKA TOCO OTO £EMTEPIKA
dopkd otoryeio Tov, 660 ko otic H/M gykotactacelc mov apopodv ot 0.W.K. tov
ECOTEPIKOV YOpwV, otnv mopaywyn Z.N.X xou oto ootiopd. Ot katnyopieg
EVEPYEWOKNG TOEVOUNONG TOV KTNpiov divovial otov mopakdto mivaka. O deiktng
RR eivar icog pe v vmoroylldpevn KoTovAA®GOT TPOTOYEVOVS EVEPYELNS TOL
kmpiov avagopds. O Adyog T eivar 1o mAiKo ™G LTOAOYILOUEVIG KATAVAAWDGNG
npwtoyevols evépyelag tov  e€etaldpevov kmmpiov (EP) mpog v vmoroyildpevn
KOTOVAAWDGT TPOTOYEVOLG EVEPYELNG TOL KTnpiov avagopds (RR) ko amotekel to
KPUMpo yoo v kotdtaén tov kmmpiov oty avtiotoyn katnyopio. €VEPYELNKNG
anddooNG.
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Karnyopica Vpia katyopiag Vpia kaTnyopiag
A+ EFP=033Rx T=10,33
A 0,33Fr <EP =0 50Rs 0,33=T = 050
B+ 0,50FRg <EP £0,75Rg 080=T =075
BE 0,75FHr = EP =1,00Rg 0,75 =T=1,00
I 1,00FRr <EF =141Rkg 1.00=T=141
i 141Rs <EP=1.82Rk 141=T =182
E 1,82Rr <EP 22 27Rk 1,82«T £ 227
il 22THRr = EF = 2,73Rg 227=T = 273
H 273Rg = EP 273=T7

Hivoxog 2.1: Koatnyopieg evepyerarxng oamodoons krypicwv, TOTEE-20701

Eixéva 2.3, Inys: google images

H emoln cuvoliky| KOTavAA®GCT TPMTOYEVODS EVEPYELNG TOV KINPIOL avVapOpPdS
avTiotolyel oto  dve Oplo g Katnyopiog evepyelokng amoddoong B. Kmpia pe
YOUNAOTEPN N LYNAOTEPT KATAVAAWDGCT] TPOTOYEVOVS EVEPYELNS KATATACCOVTOL TNV
avtiotoym evepyelokn katnyopio. Otav éva ktplo eivor PEKTNG ¥pNoms, oniadn
dwbétel meplocdHTEPO Omd €val TUNUOTO OV  OVIKOLV GE OlOPOPETIKEG Paoikég
Katnyopieg kuplag xpnong (copeova pe v tapdypaeo 1.5), t0te KAOe TUNUO OO
avtd eEeTaletal LEUOVOUEVO KOl OVTIOTOLX0, EKOIOETOL TIGTOTOMTIKO EVEPYELNKNG
amddoong yio kdbe Pacikr| katnyopia KOpLag xpnong Tov ktnpiov Eeympiotd

21 ovvéyela 0 EmBe®PNTNG LETE TNV OAOKANPW®ON TG EVEPYELNKNG EMBEDPNONG Kol
EYOVTOG TAEOV L0l OAOKANPOUEVT EIKOVO TNG KOTAGTACNS TOV KTpiov, Tpocdtopilet
T mBovEG TapeUPAcelg yio TNV HEI®ON TNG OMAITOVIEVNG KOTAVAAMONG EVEPYELNG
KOl GUVETMG TNV HElMOoT TV EKALOUEVOV POtV d10&ewiov Tov GvBpoka. ‘Eneita
ONUoLPYEL T SIAPOPA GEVAPLO KOL APOV T OELOAOYNOEL EMAEYEL TO EVEPYELNKA KO
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owovoukd amodotikdtepo. Tédog va onueiwbel 6Tt svuP®V pe TV Topdypago 2.9
tov apBpov 15 tov KENAK oe mepintmon mov dev mAnpoldvtor ot eAdyloTES
OTTOLTOELS EVEPYELNG, O IOLOKTNTNG VTTOYPEOVTOL VO EPAPLOCEL LETPO. PEATIOONC EVTOC
eVOG £T0VC, £TOL MOTE TO SLUUEPICUA TOV VO Elval EVEPYEINKE ATOOOTIKO GOUPOVOL LLE
T opopeva otnv Merétn Evepyesiakng Amddoong avtoo.

2.2.1.1.1 Khmpotikég {oveg oty EALGoa

210 TAoiolo TG EVEPYELNKNG KOTATOENS TV KTNpiov Le Bdorn ¢ amdd0oon Tovg, M
eEMMVIKY] emkpdtelo dwopeitol o€ TEGoEPEL] KMUOTIKEG (OVEG GOUO®VA UE TIG
Babuonuépeg Bépuavone. Ltov mopakdTt® Tivako Topovoldloviol ot VOpol Kot m
avtiotoyyn KAMpotikny {Ovn Tov aviKovy, Ve 0KOAOVOEL Kol GYNUOTIKY OTEKOVION).
Ot oepd pe v omoia mapovstalovto ivar and v Oepudtepn oty YyouypoTEP.

Algvkpvijogig: Xe Kabe vopod ot teployég mov Ppiokovial o vYOUETPO dvew TV 500
HETPOV, EVIAGGOVTOL GTNV EMOUEVN YLYPOTEPN KAMUOTIKY (oOvn amd ekeivn otnv
omoio. avKouvv ovuewva pe to mopamdve. o v A (ovn Oleg ot mEPLoyEcg
aveoptNTmg vyouétpov meplapPavovior oty {ovn A. Xto TUqUO TOL VOHOD
Apxadiog mov gvidoceton otnv KApatiky {ovn I' kot oto tpunqpe tov vopold Xeppov
(BA tunqua) mov evidooeton oty khpotikn {ovn A, meplthappdvovior OAec ot
TEPLOYEG TOV EXOVV LYOUETPO v TV 500 peétpmv.

KAiparnikd Zavn A

! KAipank Zavn B
T Khiparikd Zavn M

| } KAIpankn Zwvn &

Ewcovo 2.4: Zynuatikn omeikovion twv KAUOTIKOY {OVOY THS EANVIKNG ETIKPATELOS
IIyyn: TOTEE-20701
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KAIMATIKH ZONH | NOMOI

Hpakheiou, Xaviwy, PeBupvou, AaoiBiou, Kukhadwyv, Awdekavrjoou, Zauou,
ZONH A Meoonviag, Makwviag, ApyoAidag, ZakuvBou, Keparinviag & 18dakng, KuBnpa &
vnold Zapwvikou (ATTikrg), Apkadiag (ediviy).

ATTIKAGS (ekTog Kubripwyv & vnoiwv Zapwvikou), KopivBiag, HAeiag, Aydiac,
ZONH B Arrwhoakapvaviag, PBILTIBAC, Pwkidag, BowTiag, Eupoiag, Mayvnoiag, Aéafou,
Xiou, Képkupag, Neukadag, Oeampwriag, MNpéRedag, ApTac.

Apkadiag (opeivry), Euputaviag, lwavvivwv, Adpioag, Kapditoag, Tpikdhwv, Mepiag,
ZONHT HpaBiag, MéMag, Oeooahavikng, KiAkic, XaikiBikrig, Zeppwv (Exk16¢ BA Tprpartog),
KapdAag, =avBng, PoddTng, 'ERpou.

ZONH A Mpepevwiv, Kolavng, Kaotopidg, Pawpivag, Zeppuv (BA Tufpa), Apdpac.

Hivoxog 2.2: Atoxwpionog te eEANVIKNG emKpATEINS 08 KAIOTIKES ((OVES KOTA VOUODS
Inyn: TOTEE-20701

2.2.1.1.2 Katnyopieg ktnpicv

Amo 1o medio epappoyng tov K.Ev.A K. soppwva pe 1o apbpo 11 tov vopov 3661/08
(®.E.K 89A/19-5-08) kot 0nw¢ avtd tpomonombnke pe to dpbpo 28, mapdypopo 4
tov vopov 3889 (D.E.K 182A/14-10-10) eEapodvtar ot opiopéveg KoTnyopies
Kpilov, 6Tic omoieg 0V amoteitanl evepyelakn HEAETN. AvTég elvar o1 akOAoLOES:

1. Kmpo kou pvnpeio mov mpootaTevovtol omd Tov VOUO ¢ UEPOG
GLYKEKPIUEVOL TTEPIPAALOVTOC 1] AOY® 1010UTEPNG UPYLTEKTOVIKNG 1) IGTOPIKNG
a&lag, €pdoov M cvppdpemon mpog T amortioelg tov Kovoviopod 6Oa
aAroiwve, KOTA TPOTO UN ATOJEKTO, TO XAPOUKTNPA 1) TNV EUPAEVICT TOVG

2. Kmpuww mov ypnoomoodviar ®G yopot Aatpeiag 1M OpnokevTiKdv
dpaCTNPLOTHTOV

3. Mn pévipo ktiplo, TV omoimv n SdpKel TS ¥pNonS Tovg pe Pacn to
o060 ToVg dev vrtepPaivel Ta dvo £t ( Oev mpémet va yivetar cOyyvon ue
Katolkieg mov yapaknpilovror g <mapafeploTikésy>, ONAdN LE xp1on HEYXPL
TEGGEPEIS UNVEG ETNGIMG KoL Y1 TIG 0Toleg, TAEOV, Ogv 1oyvEL 1| e€aipeon and
T1¢ amatnoelg mov kabopilovrar otov K.Ev.A.K)

4. Bropnyovikég eyKataoTaoels, Ploteyvies, xdpot amodnkevong

5. Epyootipia (dnAadn to KTHP MOV GTNV TOAEOOOUIKT) TOVS GdEwL elvan
YOPOKTNPIGUEVO MG EPYACTNPLL 1] LOTPIKA EPYACTNPLO, TOPAYDYNG TPOPIL®V
K.0L)

6. Kmpu aypotik®dv ypnoewv- TANYV KOTOWKIOV- HE YOUNAES EVEPYELNKES
OTTOLTTOELG

7. AvtoTteA KTNPLO, LE GUVOAIKN EMPAVELD KAT®O TV 50 T
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2mv ovvéxeln mapovstalovtal ot PacikéG katnyopieg KInpiov Kot ol EMUEPOVS
YPNOELS TOLG GOUPMOVO LE TOV KTIPLOOOMKO KOVOVICUO, OTIG OToieg eivan amapaitntn
1 EVEPYELOKT UEAETN.

Bagikég karnyopieg Xpnoeig kTnpiwv TTou TepiAapfdvovTal OTIg KaTnyopieg

KTnpiwv
Karoiiag Movop(?nonqa, ToAuKaTolkia (KTrpIo PE TIEPITOOTEPA TOU EVOG AVESAPTNTA
Siapepiopara).
Mpoowpivig dlapovig =evodoxeio, Leviovag, OIKOTPOPEID Kal KOITWVAE.

Xwpog ouvedpiwv, xwpog ekBEoewv, pouoeio, Xwpog ouvauhiwy, Béarpo,
Kivnparoypdgog, aibouoa dikaotnpiwv, KAEIOTO yupvaoTriplo, KAEIOTO
KoAuppnrnpio, eoTiarépio, faxapotrhaaTeio, kageveio, Tpamela, aiBouoa
TTOAAQTTAWY XPHOEWV.

ZuvaBpoiong koivol

Nnmaywyeio, mpwrofdBuia exraideuar), deutepoBabuia exTraideuan,

Exmaideuong TpiToBaduia exTraideuon, aiBouoa diIdaokaliag, GPovTIOTrpIO.

Noookopeio, kKMvVIKE, aypoTiké 1aTpeio, uyeiovopikdg oTaBuog, kévipo uyeiag,

Yyeiag kal kovwvikrg laTpeio, Wuylarpeio, idpupa atépwy pe eI0IKEG avAayKeg, iBpupa Xpoviwg
Tpovolag TTaoXovTwy, oikog euynpiag, Ppepokopeio, Bpe@ikdg oTaBuodg, Traidikog
oTadpée.
ZWEPOVITHOU Kparntripio, avauop@uTrplo, QUACK.
Eumroniou Kardotnpa, epTropiké KEVipo, ayopadg Kal UTTEpayopag, gappakeio, Koupeio kal
HTTop KOUMPWTAPIO, IVOTITOUTO YUPVOOTIKIAG.
Mpageiwv Mpageio, BIBMOBAKN.

Hivoxog 2.3 : Talivounon twv ktnpicov cOuewve ue v xppon tovg yio TG aVOYKES TS DTGPYOVOOS
TEYVIKNG 00NYIag

Inyn: TOTEE-20701

Awgvkpviceig:

F oc nepintoon eviaiag ypriong ktpiov emréyetor po and Tig YPHGES TOL
nivaxo

F  oc nepintwon pektig xpriong ktipiov pe dopopetikég cuvinkeg Asitovpyiog
(T.y KMPo TOALKOATOKIOG HE EUTOPIKE KOTACTHUOTA OGTO 100YE0), Ol
VTOAOYICHOL YO TNV EVEPYEWKN OMAS00T KOl EVEPYEWKYN KATATOEN TOL
KT1piov, T0CO KATA TNV EKTOVNON TNG LEAETNG EVEPYELOKNG ATOOOGN G OGO Kot
KOTé TNV evepyelokn emBedpnon ktpiov oy £€KO0GT TOL MGTOTOWTIKOD
EVEPYEWKNG amOdoons yivetar Eexympilotd yia kdbe yprion TtV €mi pEPOLS
TUNUATOV TOL KTIpiov

E ¢ nepintoon mov pia cuykekpuévn yprion kripiov dev ovpmeplappaverol
OTIG TOPATAVE KOTNYOPlEG TOL TTivaKa, TOTE AVAYKOOTIKA KOTATACGETOL GTNV
TANGLESTEPT KaTnyopia

2.2.1.1.3 KaBopropdg Oeppikov ovav kTipiov

IMo v ektipnon g evepyelakng anddoong, to ktipiov ywpileton oe Beppkég Loveg,
ONAadn Ge YOPOLG HE TAPOUOLN YPNOT, TPOPIA Aettovpyiog Kot NAEKTPOUOYVITIKA
YXopoKTNPLOTIKA. O1 BacikdOTEPOL KOVOVES TOL AKOAOVOOVVTOL Y10, TOV JUYWOPIGUO TV
Oepuikadv Lovov eivar ot akdiovbot:
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v\ TPOTUAUEVOG givan 0 Katd Suvatdv pikpoOTePog aptdudg Oepuikdv Lovdv yio
Adyovg okovouiog 6to mAN00G TV dEO0UEVMY E1GOO0V KOl GTOV VITOAOYIGTIKO
YPOVO

V' 0 Tpocdlopiopdc Tmv Oepuikdv (ovav yivetar pe Bdon v Tpayuatiky eikovo
Aertovpyiog Tov KTipiov

v\ Tufuota Tov KTpiov pe 6yko pikpdtepo tov 10% tov cuvOAov TOv KTipiov
evtdooovtal o€ GAAN Oeppukn (dvn axdun Kot ov ot cuvOnkeg Asttovpyiog
TOVG OIKOOAOYOUV TNV VIap&N Tovg oav aveaptntn Lovn

v devtepevovieg Pondntikoi ydpot mov dev Beppaivovian kot mov cuvdéovtot
Aertovpykd pe po Oepuikn Lovn (amodnKevTikog Ydpog evidg SlapuepiocloTog
K.0.) Aapfavovtor o¢ tunipa g Oeppikng {ovng

Kotd Bdon to ktipro peretdron cov o eviaio Oeppikn (ovn kot Katd tepintwon oe
neplocoTeEPES. Avtd cvpPaiverl yati oty mepintmon cVLEVENS TEPIGGOTEP®VY AmO Lo
Oeprkdv (ovov moAAaTAOGIALETOL ONUOVTIKG O aplOUOG TOV dEQOUEVMV E1GOS0V Kot
0 VTOAOYIOTIKOG XPOVOGS, YWPIC Vo emTuyyAveETOL onUavTiky Bertioon g akpifetog
TOV OTOTEAEGUATOV. ZUVETMG €IVl GKOTIHO VO, KOAOLOEITAL O VITOAOYIGUOG YWPIC
ovlevén Beprikav Lovav. Ot tepimtdcelg mov arotteitol o kabopiopds aveEaptntwv
Oepukav Lovav copeova pe tov K.Ev.AK (90.E.K.407/9.4.2010) kot 0 TpdTLTTO
EAOT EN ISO 13790:2009 sivot ot €€ng:

e 1 emBounty Oeppokpocio ydpwv drapépel tepiocodtepo amd 4 °C oe oyéon ue
Ao TUMHOTO TOV KTIpiov Kotd Ty Bepivi) /kan xeyepvn tepiodo

® YMPOL e SPOPETIKY YpNon/Aettovpyia

e y®pol mov e&umnpeToHvTal Omd SOPOPETIKA CLGTHNATE YOENG BEpuravonc/
KMUOTIGHOD AOY® SLOPOPETIKMY ECOTEPIKAOV GLVONKAOV

® YOPOL TOL TOPOLGLALOLV HEYAAEG cLVOALAYEC evépyelng (MAMokd KEPOM,
Oepuikég ammAeleg) Ty YOPOL PE VOTIO TPOGOVOTOAIGUO £YOVLV GNUOVTIKE
nAoKa KEPOM

® YDOPOL GTOVG OOIOVE TO GVGTNHO TOV UNYOVIKOD OEPIGUOV KOADTTEL AyOTEPO
amo to 80% g empdvelog KAToyng Tov

SOUTEPAGUATIKA O OloY®PIopOg Tov KTipiov o Beppikés (dveEG VTOKEWTOL GTNV
gvyépel Tov peAeTnT M Tov embewpnty), o omoiog umopel vo Paciotel GTOLGS
efvikohg  KOVOVIOLOUG Kot TIG OYETIKEG  TEYVIKEG o0dnyieg. Qotdc0  OmMG
TPoOAVOPEPONKE O SaYWPISUOS oe TePLocoTepes Bepukés {dveg amd avTtéc mOL
oLOTNVOVTOL BAGEL TOV TOPATAVE KOvOVmV, dev enNpedlel onuavtikd v akpifeia
TOV ATOTELECUATOV, YU AVTO OmOPEVYETAL.

2.2.1.1.4 ZovOnkeg Aertovpyiog KTipiov

v gvomta avt e€etdlovtor OAeC Ol TAPAUETPOL TOL APOPOLV TIG GLVONKES
Aertovpyiog Tov KTIpiov Kot AapPévovtatl VITOYN GTOVS VITOAOYIGHOVGS TNG EVEPYELOKNG
TOV KOTAVAA®GONG, SOUE®VA pe To. evpomaikd tpdtura (EN ISO 13790:2008 kot EN
15251:2007 x.a) «wor GAAeg Oebveic mpodiaypapés. EvAoyo mpokvdmrer OtL Ol
TPAYHOTIKEG GLVOT|KES AsttovpYyiag VO KTIpiov S1opEPOLYV KATH TEPIMTOON avAAOYd
HE TNV YpNom kot Ttovg yxpnoteg tov. Qotdco TpoovoeEpOnke mn  avOpdITIVN
OLUTEPLPOPE dev LIOKETAL GE GLYKEKPUEVO TpoTLTa. [ T0 AdYo avtd otV
oxetikn T.O.T.E.E. 20701-1/2010 (mapdypopor 2.3 xor 2.4) kabopilovtal ce €Bvikod
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EMIMEDO GLYKEKPIUEVEG TIUEG Yo TIG oLVONKEG Aeltovpyiag ava ypnon M Oepuikn
Lovn, obppwva pe to evpomaikd mpotvra. Etol sivar dvvatd va vmoioyicoBel m
EKTIUOUEVN KOTAVAAMOT EVEPYELNG OV TPOCIIOPILEL KoLl TNV EVEPYELNKT OTOO0GT
o0V KTipiov. Emonpaivetor 61t ot mopdaueTpor mov Oa avaeephBodv TNV cuvErELd
avagépovtol 6Tl Pacikéc katnyopieg ktmpiowv tov mivaka 2.3. Ewdwkég nepmtdoeig
KTNplov i/ Kot EW8IKOV yOp®V KINPIioV omoitody AETTOUEPT OVTILETOTION KOl Ol
ouvOnkeg Aettovpyiog tovg Kabopilovior omd TG ovVONKeg oOYeSOGHOV KOTA
nepintoon. Eniong ot e1ducéc cuvOn ke Aettovpyiog TV ETUEPOVS YDP®Y TOL KTIPIOV
(o1dpopot, amodnkeg, WC), dev Aapfdvovtal vadyn Katd tnv HEAETN EVEPYELNKNG
amddoone, oAld Bewpeitor pio evioio Tiun Yo kabe mapdauetpo (Beppoxpacia,
OYETIKN LYPOGIO K.00) QT TOL OVOPEPETOL GTNV YEVIKT] XPNON TOL KTIPIOL GTOVG
avtiotoryoug wivakec. O mapdpetpot mov Aappdvovtal veoyn givotl ot akdiovbot:

V' Xpovikn tepiodog kot mpaplo Asttovpyiag KTipiov

EmBouunt Beppokpascio Tov yodpov yia v Bepiv kot koloKopivi mepiodo
EmBopunt vypacio tov xdpov yio tnv Bepivi Kot kadokopivy tepiodo
AToTtovEVOG VOTOG 0EPUG TOL YMPOL

21éOun yevikod poTIGHOD TOL YOPOV

Tomkn katavélmon (eotol vepov avd TOo KTipiov

D N NI N NN

O emBewpng 0ev LIOYPEOVTOL VO, CUUTANPMOCEL TO OEOOUEVO Y10 TIG ECOTEPIKEG
ovvOnkeg tov kTipiov, Tapd povo v ypnon. H ewcaywyn tov cuvOnkodv Asttovpyiog
TPOYUATOTOEITOL  oTOUATO. X€ TEPIMTOGN TOL 1 YPNON TOL  KTpiov Ogv
nepthopPdvetol og KAmolo Katnyopio amd ouTéG TOL aVaPEPOVTAL GTOV KTIPLOJOMKO
KOVOVIGUO, TOTE EMAEYETOL OC XPTNON TOL KTIPIOL, OV UE TO TANGLEGTEPO TPOPIA
Aertovpyiog. ‘Eva onuaviikd otoyyeio mov eiodyston givor 6to Aoyopukd eivor av
TAnpovvTal o1 GLVONKEG Aveong (BepUIKY|, OTTIKY KOl OKOVGTIKT) GTOVG YMDPOLS TOV
ud eE€Taon KTipiov.

2.2.1.1.5 Ecotepika Ogppika képon

Ta sootepkd k€POM eivor akdun por mopdpetpog mov Aapupdvetar vwoéyn otov
VTOAOYIOUO TNG EVEPYELOKNG OAS00NG TOV KTipiov, N omoia emPapvvel To YUKTIKA
QOPTIOL Ko GUVEISQPEPEL 0T OeTikd. Ogpuikd kKEPON €vOg KTpiov 1N g Oepkng
Lovng Bewpovvror Ta e&€ng:

e 1 exhoouevn BeppoTnTa OO TO NAEKTPIKG GUGTHLOTO POTIGLOV

e 1 ékhvon Beppomtog and tovug avOpmIoLs , 1 omoia e£upPTATAL KAT EMEKTACN
amd TNV XPNOoM TOL KTpiov

® 0 NAEKTPIoUOG EOTAICLOG KOl Ol GLGKEVES TOV KTIpiov 1 TG Beppkng Ldvng

Agv AapPavetor vmoyn to eocmTEPKE Oepuikd kEPON mOv TpokHITOLV Oamd TO
NAEKTPOUNYOVOLOYIKE GuoThpato BEppavons, YyoEng Kot kKAMpatiopob yati cuvibwmg
Bpiokovioaw oe aveEdpntovg un Oeppovopevovrg y®OPOVE TOL  KTpiov. XNV
T.O.T.E.E. 20701-1/2010 odivovton avoAvTIKE Ol THEC TOL APOPOVV TO ECMTEPIKA
képON. Kot oe avty v mepintwon n eloaywyn TV Sed0UEVOV Yo TO E0MTEPIKA
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KEPON OV APOPOVV GTOV VIOAOYIGUO TNG EVEPYELNKNG ATOS0CGNG TOV KTIpiov yivetat
OLTOUATO LE TNV ETIAOYT TNG YPNONG TOV KTIPiov.

2.2.1.16 Ilpodraypo@éc mapapéTPOV KTPLEKOD KEADQPOVS

2NV VTOEVOTNTO QLTI TPOKELTOL VO ovapePBOVY OAOL 01 TOPAUETPOL TOV KTIPLKOV
KeEAPoLG Tov kaBopilovv v evepyelokn katatan Tov KTipiov kot Aopavovron
VIOYT GTOV VTOAOYICUO TNG EVEPYELOKNG TOV ATOS0GNG,.

v' T'tsoperpio 10U KTIPiov Kol TOV 0sppikdv (ovdv

M and 11§ Tapapétpoug mov cuUPariovy og peydro Babud c6Tov LTOAOYIGUO TNG
EVEPYELOKNG ATOS0CNG TOL KTIPIov &ival 1 Ye®peTpiol TOL KTIPiov Kot TV BepuKmv
Covav. O emBe@pn TG KATAYPAPEL TO OTOLTOVUEVO YEDMUETPIKA dEGOUEVA TOV KTIPIOV
pe Pdon to apyITEKTOVIKA GYESO TOV. L€ MEPIMTMON OMOKAIONG TOV YEMUETPIKOV
dedopévev  amd To  aPYLTEKTOVIKG oxé0l o emBewpntig &lte mpoypaTomolet
ATOTUTIMOY TV OTOKAICEDV TOV YEMUETPIKOV OEOOUEVOV, TAV® OTO VOIGTAUEVH
OPYLTEKTOVIKA OE Tepimtmon KTplov pkpng empdvewog, ite (ntdet amd oKt/
JLXEPIOT M TOV TEXVIKO LITEVOBVVO TOV £pYoL TV aKPIPN OTOTHTWOGCT TOV KTIPLUKDV
gykataotdoewv o€ véa oyedia. Na onueiwbdet 01t 6¢ Kapia nepintwon o embewpnrng
dgv vmoyxpeovTOl Vo, KAveEL TNV omotvmworn ovth. Kotd ™ xotaypoaen tov
YEOUETPIKAOV  OeOOUEVOV  TPOYUOTOTOOVVTOL OldPopol €AeYXOL €101 (MOTE V.
miotonomBel  eykvpotnta toug. v T.O.T.E.E. 20701-4/2010 divovtor avaAvtikég
oonyieg Yo TV KOTOYPAPY TOV YEOUETPIKAOV OedOUEVOV og emimedo kTipiov M
Oepuikng Lovng. Télog Ta amapoitnTo YEOUETPIKA GTOLYXElR TOL KOTaypdpovTot Eivor
T KOTOOU

® 1) GLVOMKT| WIKTT EMPAVELR domeEdOV TOL KTipiov 1 TV Beppkdv (ovov

e T0 VYOG TOV 0pOPOL N/Kow 0 WIKTOG GYKOS Tov vd peAETn KTpiov M NG
Bepuuaic Chvng

o 1 ££MTEPIKN EMPAVELD (CLVOAKN N EMUEPOVS) TOV KOTOKOPLO®V OOUK®V
OTOWEI®V VA TPOGAVATOMGLO, KOOGS Kol TV 0ptlOVILMY SOUIKAOV GTOLEImV
oV KTipiov M g Bepukng {dvne, ta omoio £€pYOviol Ge EMOEN LE TOV
eEOTEPIKO 0EPA 1 TO £O0POG

® TO THYOG TOV EEMTEPIKAOV KATAKOPLO®V OOUIKAOV oToryeiv, dnAadr| g
TOLYOTOUAG, TOV 00K®MV, T®V LIOCTLAMUATOV OVA TPOGAVUTOMGUO, KaBmG
Kol ToV eEMTEPIKAOV dOUKAOV oTtotyeimv, dnAad Tov damédov, TG TAGKAG
0pOPNG K.0.

o 01 eEMTEPIKES OUGTACELS TOV SLOPAVDV SOLKMV GTOLXEI®MV TOL KEADPOLS TOV
ktpiov N g Beppkng (OVNG (KOLPOUAT®V), TO TOGOCGTO TANGIOL €mi NG
emdvelag Kae avolypotog, kabmg kol n wepipeTpoc kol o epPfoadov Kabe
KOVQ®OUOTOG 0VA TPOGUVOUTOMGHLO

® 01 OYWPIOTIKEG JUKTEG EMUPAVELEG TOV DEPUAVOUEVOV YDP®V TOL KTIPIov M
™¢ Bepuikng Lodvng mpog un Bepratvopevovg xdpovg 1/kot nAtakoHs xOPovS
N/kat GAAe TOONTIKE CLGTHLLOTOL
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e ot mepintwon vémv 1 plikd avoKAIVICHEVEOVY KTNPI®V TO UNKOG Kol TO 100G
TV OeproYEPUP®Y TOL VITAPYOVY G KADE eEMTEPIKT| EMPAVELN TOV KTIPIOL N
¢ Oepuikng Lovng, ava TPocavaTOMSUO

v OeproQuoIKEG ILOTNTES SOUIKADY 6TO iV KTIPiov

2NV EVOTNTA 0T VOADOVTAL O1 OEPLOPVOTKES 1O10TNTEG TOV SOUIKDOV GTOLYEI®MV TOV
ktpiov. [T ovykekpyéva ta dopkd otoryeia, Tov omoiwv eEetdlovtar ot
0epLOPLOTIKES TOVG 1O10TNTEG KOl TOL TEXVIKA TOVG XOPUKTNPIOTIKA £ivat: o1 EEMTEPIKES
EMPAVEIEG OE €MAPN LE TO EEMTEPIKO TEPIPAAAOV (EEDTEPIKOS 0EPOC 1| £00LPOG) TOV
KkTpiov M g Oeppikng CdVNG, Ol JXWPLIOTIKES EMPAVELES e U Oepuotvopevoug
N/xar NAokoOS y®PoLS, KaBMS Kol ot EEMTEPIKES EMPAVELES TV U1 BEpUOVOUEVDV
N/xor nAakov yopov. Xy T.O.T.E.E. 20701-1/2010 mapéyovtar avaivtikég 0onyieg
YO TOV TPOGOIOPIoUO TOV  OEPUOPLGIKAOV  1O0THTOV  KOL  TOV  TEXVIKOV
YOPOKTNPLOTIKAOV Y10 OAL TO TPOOVOPEPHEVTA 0d1OPOVT] Kot d1apavi) SOHKA GTOot el
tov Ktipiov. Emiong oty T.O.T.E.E 20701-4/2010 divovton teyvikéc odnyieg yio tnv
KOTOYPOON TOV TAPOTAve oTotyelmv. Xt mpdén elvar oxeddv advvato va puetpndodv
N va extiunovv pe axpifeia ot OeproPLGIKEG 1010TNTEG TOV SOUIKMDY VAIKADV, Y10l TO
AMyo avtd or T.O.T.E.E. mopéyovv Oha ta omapaitnto £pddo €Tol MOTE Vo
amopevyDel T0 EVOEYOUEVO AMOKAITEDY AOY® TOV VITOKEUEVIKOD TOPAyovTo Kot Kot
EMEKTACT] VAL EEAGOAAGTEL 1] GUVEKTIKOTNTO KO 1) KO 1] OLOLOHOPPIo TV OEOOUEVDV
€16000V. ZOUE®VO UE TNV TEYVIKN 00NYid To KTNPLOL S0KPIVOVIOL G TPELS YEVIKEG
KOTNYopileg avaAOya LLE TNV YPOVOLOYIO KOTOAGKELNG KOl GE VLTOKOTNYOPies avdAoya
pHe TV Tol0TNTA OEPUOUOVOTIKNG TTPOoTACiag. Xe KAOE TepinT®ON 0 CUVIEAEGTIG
Beppomepatodmrag gite vroloyiletar ovppmvo pe v T.O.T.E.E eite 20701-2/2010
av Vtapyovv to olabéoipa otoryeia, £iTe EKTIUATOL OO TOVG GYETIKOVG TIVOKEG TNG
T.O.T.E.E. 20701-1/2010. ‘Ocov a@opd To vVOIGTAREVH KTHPLY, Ol OEPLOPLOIKES
wmreg kdbe  adOPOVODS  KATOKOPLEOL KOl  OPlOVIIOL OOMIKOV  GTOLXEIOV
npocdtopilovtar fAcel TOL CLVTEAESTT BEPLOTEPATOTNTOS KOl YPOLLUIKOD GUVTEAESTN
Bepuoyepvpwv. O mpdtog vmoloyiletar amd mivaxeg ko eEaptdton amd Paduod
OEpLLOLOVOTIKNG TPOGTAGING TTOL TAPEXEL TO OOUIKO GTOLXEID KOl TNV KOTOGKEVOGTIKN
TOV SOUOPPM®ON OTIS TEPUTTAOGELS YEITVIOONG TOL HE TOV €EMTEPIKO apa, HE U
Bepuroavopevo ydpo kot pe 1o £dapoc. Ta ktpla mov peletOnkay GOUE®VO LE TOV
Kavoviopo Oeppopovoong Kmpiov (K.0.K.), £&xovv cuvieheot Bepponepatdtnrog
ico pe pe avtd mov opilel M peAétn, evd og TEPITTOON TOL 1 HEAETT dev vPIoTOTOL
Aoppdvetar o péylotog emTpenduevos tov tpoPiénetal and tov K.®.K., avédioya pe
TOV TOO TOL BepUopoOVEOTIKOL GTolXEiov Kol TNV KMotk {dvn Tov avikel TO
kplo. Ot ypappikés Oeployépupeg VIEIGEPYOVTAL GTOV VTOAOYICUO UOVO TNV
TEPIMTMOON TOL TA OOMKA OTOKElD £YOVV KATOWL OEPUOUOVMTIKY TPOCTAGIN, £0TM
KO OVETOPKT KOL GTNV 0VGi0 TPOSAVEAVOVY TOV GUVTELESTN BepomepatdTNTAG TOL
dopkov ototyeiov kotd 0,10 W/m?K. ‘Ocov agopd ta vée kTipla, ot Oepropuotkég
TOPALETPOL AVAYPAPOVTOL OTO GYETIKA TIGTOTONTIKG TOV TPOSKOULOVTOL amd TOVG
TPOUVOEVTEC VAIKAOV KOTA TNV KOTAGKELT TOV KTIPIOL GTOV KOTOUGKELOGTY/IO10KTITY.
Bdoer avtov ehéyyetor n mowdtnta katookevng. [lpoxeévour va eleyytel ko m
ToGOTNTO TOV VAIKGOV, 0 emBempntig Bo mpémel va Exel oty 0100e0n TOV Kot TaL
deltio. OMOOTOMG TV OOMK®OV VAIK®V 7OV OYeTi{ovTol HE TNV EVEPYELOKN
OLUTEPIPOPE TOL KTIPIOV. ZE TEPIMTMOTN TOL OEV TPOKVYEL KATOLOL GMUOVTIKNY
dwpopd, o©T0 AOYIWOUIKO €lodyovior To  OEPUOEUVOIKE  YOPAKTNPIOTIKG TOL
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AVOPEPOVTOL OTNV EVEPYEIOKN UEAETN. Xe mepintmon mov 1 peAétn dev vpicTatal o
ovvteheotng Bepuomepatotntag Bewpeiton 160¢ e TOV PEYIOTO EMITPENTOUEVO TOL
npoPAiémetor and tov KLE.N.AK. kot v kApatikry {ovn oty omoia vdyetal to
kmMpo. O OLVIEAESTNG TOV YPOUUK®OV OepUOYEQUP®Y OTNV TEPITTMOY LTI
vroAoyiletar avolvtikd and 1o emBewpnti. Edv o 1dtoktmng embopel ovoAlvTikn
HEAETN Y10 TOV TPOGOIOPIGUO TMOV TPAYUATIKOV OEPUOPLOIKAOV 1010THTMOV KOl TNG
TOWOTNTOG KOTOOKEVNG TMV OOUIKAOV oTolyeimv Tov KTipiov Tov, KoAel appodto
UNYOVIKO 0 OTOT0G TPOYUOTOTOLEL OEIYUATOANTTIKES LETPNOELS. AKOUN OUMOC KO GE
OVTEG TIG TEPUTTACELG Ol LETPNGELG OV UTOPOVV VoL dDGOLY akpiPn kova Yo A0 TO
KTIpLokd k€Aveoc. Avtd ovuPaivel yo mopdadetypa yori n toryomotio Tapovctdlet
JLPOPOTIONGELS Kol AGVVEXELD GTOV TPOTO dOUNoNG kol Koatackevun tg. Eedcov
OUMC O 1O010KTNTNG TPOCKOUICEL OTOV eMBE®PNT AVAUPIGPNTNTO OTOOEIKTIKA
oTOlEll 7OV  AMOJEIKVOOVY  OTL  To  OepHOQULOIKE  YOPOKTNPIOTIKE — TTOV
YPNOOTOMONKOV KOTA TNV KOTOUOKELN] £YOVV KAAVTEPES TWWEG OMO OVTO TOL
kaBopilovtar kot mpoteivovtan oty T.O.T.E.E 20701-1/2010, ot vmoAoyiopol
deEdyovian Bdoet avtdv TV cToLyEiwV.

V' AgpooteyavétnTo KTIpiov

H oaepooteyavomra e€aptdtar amd 10 €i00¢ TV KOLQOUAT®V, TNV TOOTNTO TOV
YOPOULAO®V TOV OVOLYUATOV, TNV GUVOPLOYN TOV KOVPOUATOV LE TNV TOLXOTOUd, TO
€100¢ ToV TAALGIOV, TNV EMPAVELD KOl TOV TPOGAVATOAIGUO TOV KOVPOUATOV KOl 0T
TG Bupideg aepiopov mov mBovov vpyovv 1o Ktpro. O abéintog aépag mov
E1GEPYETAL OO TOVG TOPATAVE® TPOTOLG Eivat SVoKOAO va ekTiun0el, kabmg e&aptdTon
amd MOAAEG cvvicTdoes. H pétpnom g aepoosteyavomtag TV avolypudtmv €vog
KTpiov dev givor €0KOAM €PIkT| Katd tnv embempnon, yu' avtd kol otnv mpdén
YIVETOL YPTCLUOTOIDVTOS EUTELPIKES TOPAUETPOTOMNUEVEG GYEGEIS. AKOUN KUl GTIG
TEPUTAOCELS TGTOMONUEVOV G TPOG TN OEPOCTEYAVOTNTO KOLPOUAT®V, 1 dleicduon
0V 0épo €EaPTATOL amd SAPOPES TAPAUETPOVS ONMG: Amd TNV TeMKN 0éon TtV
KOVQPOUATOV GTO KTIPLOKO KEALPOG, TN dLVATOTNTO SIUUTEPOVG OEPICUOD K.0L XTNV
T.O.T.E.E. 20701-1/2010 oavagépetor ovoAvTiKd O TPOTOG TPOGOHIOPICUOD TOL
OEPIGLOV AOY® YOPOUAd®V OO TA KOVQAOUOTO VO KTipiov AapBdvovtog vwoyn Tov
TOTO TOV KOVYMUOTOG, TNV AVEUOTTMGN Kol TO VAIKO Tov TAaIciov Kot TNV dieicdvon
oV aépa amd TIc Bupideg aepIGOV. e TEPITTMOT TOL OEV LILAPYEL AVTICTOLYN HEAETN
EVEPYELOKTG AOO00NG, 0 emBepntig AapPdvel TIg TYWEG TOV TVAK®V oL divovTat
otovg mivakeg g T.OT.E.E. 20701-1/2010.

2.2.1.1.7 I1podray po@ég TOPAUETPMOV EYKATACTACEMY

Xmv vmoevdtTTo OVTY] TPOKETOL Vo avaeepBovv OOl Ol TOPAUETPOL T®V
gykataotdoewv mov Kabopilouv v evepyelokn kotdtaln Tov  KTpiov Kot
AapBavovtatl vTOYT GTOV LIOAOYICUO TG EVEPYELNKTNG TOV ATOO00NG

v’ X0oTNHOTO CKLOGHOD

EvAoya mpoxvmtel 011 0 PEATIOTOC oYedoopog evag kTipiov, eEac@aAilel Tov nAlocUO
KAt TV Xeepvny mepiodo Kot v nAonpoctacio Katd v Oepwvr. Me tov tpdmo
avtd meplopileton n katovilmon evépyewog. H oxioon Aapupdvetor vrdym otovg
VTOAOYIGHOUG TNG EVEPYEWIKNG OmOOOONG TOL KTIPIOV HECH TPUDV  EMOYIKOV
OLVTEAEGTOV oKiaong, avtol sivat:
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» 0 ovvteleotng okiaong Adym mepifaiiovta ydpov, 0 omoiog e€aptdTon amod
™V yovio B€aong Tov yertovikol eumodiov

» 0 ovvieheotig okiaong Aoyw eEotepik®v oplldviiov oKIAGTP®Y, O 0TOi0g
eCapthton amd Vv yovia 0€aong tov oploviiov otabepod oKIAGTPOL
(mpdPoirog, Tévta KTA)

» 0 OLVTEAEOTNG oKioong AOY® TAEVPIKOV eEMTEPIKMOV GKIAGTP®V, O OTOI0G
e€aptatot amd v yovio B€aong g TAELPIKNG TPOoeEOYNS

Na devkpviotel 011 e€mtepikd okiaotpo Bewpovviol ot otabepéc datdéelg mov
SlabéTel Eva KTNPlo, oVl TPOCSOVOTOMOUO ETIPAVELNS, Ol EEMTEPIKES TEPGIOEC KOl Ot
tévteg. Ot tedevtaieg apopovv pdévo v mepiodo yHéng. O mpocsdlopicudc Tmv
TOPUTAV® GUVIEAEGTMV YIVETAL OVA JOUIKO GTOLYEIO KO TPOCAVOTOMGUO, EVE Y10
AOyovc amlomoinong otV TEPIMTMON TOV OOUIKAOV OTOLEIMV HE GULVTEAEOSTN
Beppomepatomrag pkpotepo amd 0,6 W/m2K, o cvvieleotg okioong Oewpeitar icog
pe 0,9. T To VELOTANEVE KTPLOL Ol GUVTELECTNG OKiooN G TPOGdlopilovTal GOUP®VA
pe v T.O.T.E.E. 20701-1/2010, avdioyo pe TOV TPOGOVOTOAGUO TNG EMLPAVELOG
Kol TNV yeopetpio g ddtaéng mov mpooeépel oklaopd. Mo to véa ktipo o
emBeopnmc AopPdaver TG TWEG TOL AVAYPAPOVTIOL OTNV HEAETN EVEPYELOKNG
amddOoNG TO KTIpiov.

v Ydoetnpo 0éppaveng ydpov

Yvomua Bépuavong yopov, Bewpeitar KaBe cOoTUO TOV TAPAYEL KOl OLOVELEL
Oepukn evépyeln oto ktplo. To ocvotnua Bépuavong ydpov tov KTpiov N NG
Bepukng Lovng dwkpiveror oe tpelg Topels, kabévag amd tovg omoiovg mePEyEt
dlapopeg mapapétpovs, ot omoieg e&etalovian Eexympiotd amd tov embewpnrr. Ot
Topelg avtol glvar o1 akdAovBot:

1. Movddeg mopaywyng Oepudttog:  KEVIPIKE  GULOTAUOTO  TOPOYWOYNG
Bepuomrag 0mmg AEPnteg N avtiieg BepproTnTOg, TOMIKEG LOVADES TAPAYWOYNS
OepuomTog Om®G oepiov, NMAEKTPIKA COUOTO, TOMKEG OovTAiec Oeppotnrog
K.T.A

2. Ailktvo dSwavoung OepudTTog: ol COANVOCELS HETOPOPAS Oepuod pécov
(vepov x.a), agpaywyol dtavoung Kapatilopevou aépa, K.T.A

3. Movdadeg exmopmng Oepuodtnrog: Oepuoviikd copato, otolyeio povadog
OVEHLOTNPO, EVO0JOTESI0 CVGTNLO, EMLTOIYIO0 GVCTNLOL

Ocov apopd Tov Tp®OTO TOUE, Y10 TOV VTOAOYICUO TNG EVEPYELNKNG OmdO00NG TOV
KTpiov AapBdvovtol vToYN 0 GLVTEAEGTNG OEPLUKNG AmTOd0oNG TS LOVADAS, TO 100G
KOVGiHov, Ta fondntikd NAEKTPIKE CLGTNLOTA, TIG MPEG AstTovpyiog TV PondnTiK®dV
CLOTNUATOV, TO TOGOGTO TOL BepUikov EopTiov Yoo To KTNplo 1 v Bepuikr Lovn
OV KOAVTTEL KAOe povada mapaywyng Béppavons, eved cvvumoloyiletor kol m
evogyouevn xpon NMokdV cvAiektadv yo Bépuavon tov yodpov. Xty T.O.T.E.E.
20701-1/2010 oivetar OvOAVLTIKY] TEPLYPOPN YO TOV TPOGOOPICUO NG OepLukng
amdO0oNG MG HovAdaS Tapaywyns Beppdtntog, eved Yoo Lovadeg AEPNTa-KovoTHp
VIEIGEPYOVTOL KO LETPTOELS TOV OLPOPOVY TNV OVAALGT KALGOEPI®mV OV EMPAAAETAL
v 6Aeg Tig otafepég eotieg kawong Kieiotov tomov. Eniong oty T.O.T.E.E 20701-
1/2010 divetar avoAvTiKny TEPLYPAPT YO TOV TPOGOIOPIGUO T®V OEOOUEVOV Yo TO
Bondntikd cvotpata BEpuavonc.
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Ocov apopd tov de0TEPO TOWEN, Y10 TOV VITOAOYIGHO TNG EVEPYELOKNG OOS0CNG TOV
KTpiov Aapupdvoviar vroOyn ot GLVTEAESTEG OepUikng amddoone Tov  OIKTOLOV
JlvoUNG, Ol OToiol EKTIUAOVTIOL HE PACEL TOV OTOAEIOV OTO COANVAOCEL, Kot
aepaymyovg, g Oepuoxpacioc Tov pevoTod HEGOL OVOUNG, TOL HNKOVLS TOV
dkTvov Bépuavong. Xe mepintmon mov LVEApPyEL HEAETN evePYEIOKNG 0mddOoNG, O
emBewpn™c Aoupdvovior amd oty To MO TAVEO dedouéva, apov eleyyxBel m
opfoTd Tovc. Xe avrtiBetn mepintwon o emBe®PNTAG  XPNOWOTOlEL  TIC
TOPAUETPOTOMUEVES avd mepintmon Tyég mov dtvovian oty T.O.T.E.E. 20701-
1/2010.

Ocov apopd tov Tpito TOUEN , Y10 TOV VTOAOYIGUO TNG EVEPYEWONKNG ATOS00TG TOV
KTpiov Aoppdvovior vwoOYNn 0 CLUVIEAEGTNG OepUIKNG amOO00NG TOV TEPUOTIKMDV
povadwv Bépupavong, avdioyo tov THmo, T0 GVOTNUA EAEYXOV, TN BEoT GTO YDPO Kot
mv Bgppokpacio Acttovpyiag. Kot oe avt v mepintmon edv vmapyet HeAETN
EVEPYELOKNG ATOS00MG AdpPAvOVTaL amd aVTH TO TLo TAVE® dedopéva, apov eAeyyBel n
opBOTNTE TOLG, OAMDS YPNCLOTOOVVTIOL Ol TOPUUETPOTOMUEVEG TIHEG OVA
nepintmon mov divovtar otnv T.O.T.E.E. 20701-1/2010.

Téhog va avopepbel 011 oe mepimtwon mov €va Ktplo dev owbétel cHoTUa
OEpHavone, Y. TOVG VTOAOYIGHOVG TNG €vepyelokng omddoong , Oempeiton o1
Bepuaivetar coppmva pe 0ca opiCovrar otov K.E.N.A.K ot otmv T.O.T.E.E. 20701-
1/2010.

v Xvotnpote YyoEng yopov

vommua yoéng xopov, Bempeitor KaBe cOOTNUO TOL TOPAYEL KOl SLOVELEL YUKTIKY|
evépyela otov ktNpro. To chotnua yo&éng ydpov tov ktipiov N ¢ Beppikng Lovng
dwkpiveton oe Tpelg Topelg, kaBévag amd Tovg omoiovg TmEPEXEL  O1BPOPES
TAPAUETPOVG, Ot omoieg e€etdlovtan Eeympiotd amd tov emBempnty). Ot Toueic avtol
etvar o1 akdAovBot:

1. Movdoeg mapaywyng YoENG: KEVIPIKA GUOTHUATO TOPAY®YNS WOENG, OmmC
YOKTEG M| AvTALEG BEpUOTNTOG, TOTIKES LOVADES TOPAYWYNS YOENG

2. Ailktvo owavoung WHENG: ol COANVAOCELS UETAPOPAS WYLYPOV LEGOL (VEPOL
K.0L.), AEPOY®YOi S1ovoun g KMUATICOUEVOL aépal K.T.A.

3. Movdadeg ekmoumng woEng: otoyeio HovAdag aveUoTAP, EVOOSATESLO
OUOTN A, EMLTOLYI0 GUGTNUO K.T.A.

Ocov apopd Tov Tp®OTO TOUE, Y10 TOV VIOAOYIGUO TNG EVEPYEINKNG OO0 TOV
KkTpiov AapPavovtal vwoyn o deikng evepyelaxng amodoong EER tng povadag, to
€ldog kavoipov, to PBondnTikd MAEKTPIKA GLOTNUATO, TIG OPES AETOLPYIONG TV
Bondntikdv cuoTudtov YHENG, TO TOCOGTO TOL YLKTIKOD (POPTIOV Y10 TO KINP0 M
mv Bepukn {dvn mov KoAdmter kdBe povada mapaywyns woéng. Emiong oty
T.O.T.E.E 20701-1/2010 diveton avaAvTiK) TEPLYPOPY| YO, TOV TPOGOIOPIGUO TWV
dedopévmv yua To fondntikd cuothpata 0Epuaveng.

Oocov apopd Tov deDTEPO TOUEN, Y10, TOV DTOAOYICUO TNG EVEPYELNKNG ATOOOGNS TOL
ktpiov AouPdvovior vadyn ol CLUVTEAESTEG WUKTIKNG OmmOO0GNG TOL  OLKTOLOL
dlavoung, ot omoiol EKTIUOVTOL BAGEL TOV YUKTIK®OV OTMOAEIDOV OO COANVAOGCELS KOl
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aepaym®yovs, ¢ Oeppokpacioag Tov PevoTod HEGOV JSVOUNG, TOL UNKOVG TOL
SIKTHOL dtavoung YHéngs. . Xe mepinTmon Tov VILAPYEL LEAETT) EVEPYELOKNC ATOOO0NC,
o embewpntg Aapupdvovtar amd oty TA MO TAVE OedopEvVa, a@oV eleyyBel m
opfoéTTa ToLg. Xe avtiBetn mepimton O emBe@PNTAG  YPNOOTOEL  TIG
TopOpETpOTOMUEVES ava mepintmon Tiég mov divovtar oty T.O.T.E.E. 20701-
1/2010.

Oocov agopd tov Tpito TOUEN, Y00 TOV VTOAOYIGUO TNG EVEPYEWNKNG OmTOOOGNG TOV
KTpiov AopPdvovior vTOYn 0 GLVIEAESTNG WUKTIKNG OmOO00NG TOV TEPUOTIKMV
povadwv yHéng, avdioya Tov TOmo, T0 GVOTNUO EAEYYOVL, TN Béon GTO YDOPO Kot TN
Oepuokpacio Aertovpyioc. Kor oe ovt) tv mepintwon edv vmdpyet peAémn
EVEPYELONKNG ATOO00oNC AapBdvovTal amd avTh To To TAVE OedoUEVA, apovy eAeyyDel N
opfOTNTA TOLG, OAMMDG YPNOUOTOOVVTIOL Ol TOPOUETPOTONUEVEG TIHES v
nepintwon mov divovrar otnv T.O.T.E.E. 20701-1/2010.

Téhog va avoeepbel 011 oe mepimtwon mov €va KTHPLo dev dbétel cHoTUA
Oépuavone, yw TOVG VTOAOYIGHOVG TNG EvePYeElakng omddoong , Oesmpeiton OTL
Oepuaiveton coppova pe 6ca opiCoviat otov K.E.N.A.K kot otv T.O.T.E.E. 20701-
1/2010.

v Y06TNROTO pPYOVIKOD UEPIGHOD

Ta cvotuata punyovikod aeptoprod eELANPETOVV TIC OVAYKES TAPOYNS VOTOL 0épal
KOl ovoQEpovTol Kupiowg oe Ktpu Tptoyevovs topéa. Ta ktpa Katokiog
KOAVTTOOV TIG OVAYKES Yo VOTO aépa HEGH QLGIKOL aeplopoD. O agplopdg evog
KTplov mpaypatomoteitat pe tpelg tpdmovs. Mmopetl va epapootet £vag and avtovg
N Kol GLVOLAGHOS AVTAOV:

a. Avtovopo TomIKO 1 KEVIPIKO GUGTNUO OEPIGHOD, ONAOON HE TPOGOY®YY|
VOO aépa xopig AN eneEepyacia EKTOG AmO PIATPAPIGLLL. TOV

b. Xvomua eoepropov, dNAadn e amaymyn Kol amdppuyn TOV E0OTEPIKOD
aepo

C. Aiktvo agpiopod pe kevrpikn kKApotiotikny povado (KKM) dwayeipiong aépa
(B¢ppovong, yoéng, Hypavons, aeldypavens, Kot EIATPApIGHe 0épa), OnAadn
TANPNG KMUATIGUOC KOL TPOGOY®YT TOV OOLTOVUEVOD VOTOL 0EPA Y10 TO
Ktpto 1 v Bepuikn Lovn

Mo kaBe kmpro tprroyevodg topéa 1N kdbe Beppuxn (dOVn avtov, 0 emBewPnTNG
KATOYPAPEL OTO EVTLTO EMBEMPNONG OEOOUEVA OTIMG, TOV TUTO UNYOVIKOD OEPIGLOV,
TNV TopoyN VOTOL aépa, TN Beppokpacio Tpocaymyng yio kb emoyn (av mpdKetton
yio KKM), tov ypdvo Aertovpyiog tov cuothiuatog (i010¢ e tov xpoévo Asttovpyiog
TOV KTIPIov), TNV oY1 TOV AVELLGTHP®V, TNV amOS0CT AVAKTNONG oV VIAPYEL K.T.A.
[Tpoxeyévovr vo TPOCIOPIGTOLY TO. TOPATAVE OEGOUEVA, VTAPYEL CVOAVTIKT
neprypaon oty T.0.T.E.E. 20701-1/2010.

v Xdotnpo vypavens ydpmv
To ocvomua Vypavong tov ktipiov N g Bepuikng {dvNe KOAOTTEL TIC OVAYKEG

VYPOVONG TOL ECAOTEPIKOD AP, GE GUVOLAGHO [LE TO GUGTNLO UNXOVIKOD AEPIGLLOV.
Ot avdykeg yio Oypavon ToL a€PU GTOLG YDPOVS TOL KTPiov eEAPTOVTOL Amd TNV
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VYpOGio TOL AEPO GTNV TEPLOYN KOt TG EMOVUNTEG E6MTEPIKEG GLVONKEG LYPAGIAG , Ol
omoieg opifovtar otv T.O.T.E.E. 20701-1/2010. Ze ovty avoAdovtolr OAEC ot
TOPALETPOL TOL GUGTHUATOS VYPOVOTG, TO OTTO10 UTOPEL VaL Etvat o, KEVIPIKN Hovada
OTUOTTOPAY®YNG N oLVNOECTEPA £VOL TOTTIKO GCUGTNUO WYEKOAGLOD HE TOPOYMOYN OTUOV
ue niektpikn avriotaon. [To cvykekpipéva dtakpivovrol 60O TopEls:

% H povada mopoywyng vypooiog (atpov): ypetdletol 0 mPOodIOPIGUOS TOV
OLVTEAESTH OepUIKNG amOS00NG TG HOVADAG TOPAYWOYNG, TO £100C KOVGIHOL
KOl 1] OTTOLTOVLLEVT] TTOPOYT] VYPOGIOG GTOVG YMDPOLG

s To diktvo Savoung atuov: ypeldletor 0 TPOGOIOPIGUAC TOV GULVTEAEGTN
Oepukng amddoong Tov SIKTVOV dLOVOUNG, O 0Toiog VITOAOYILETOL OE TYéoM e
Vv Beppokpacio Tov dikTHOL Ko TNV To1dTNTO TG BEpropdvVmOnG

v Xdotnpo mapoyis (e6Tod vepoo ypiions — ZNX

Kotd v embeopnon tov Ktipiov Kataypdeoviol T dE00UEVE TOL NAL00gpKoD
GUGTINLATOS TTapaywyNG (eotoh vepov ypnong tov ktipiov N ¢ Bepukng Lovng
,EPOGOV TO LIAPYEL TETOO GLGTNUO, OO TNV GYETIKY UEAETN KOl GTNV GLVEXELN
eréyyetor 1 0pBOTNTA TOVG. Xe TEPIMTOOTN OV OEV VILAPYEL 1| LEAETN, O EMBE®PNTNG
KOTAYPAQeeL 000, omd TO TEXVIKA YOPUKTNPIOTIKA givol 01006010 KOl EKTILAEL TOL
amapoitnto dedopéva Yo Toug vroroyispovs and v T.O.T.E.E. 20701-1/2010 map.
5.3.1L

Xmv ouvvéreln  Kotaypdoovior To  0edopéva TOL  GUUBATIKOY  GUGTIHOTOG
napaywyng {eotod vepod yprong Tov ktipiov N g Beppikng Ldvng, and TNV GYETIKN
HEAETN Ko otV GuvEYela eAEyyeTon M 0pBOTNTE TOovg. Opota pe TPONYOLUEVDS GE
TEPIMTOON OV eV VILAPYEL 1 LEAETN, O EMBE®PNTNG KOTAYPAPEL OGa 0md T TEYVIKA
YOPoKTNPLoTIKG €lvor dtabéoiuo Ko exTipdel To amopoitnto 0E00UEV Y10 TOVG
vroroywopovg amd v T.O.T.E.E. 20701-1/2010 map. 4.8. To cvotuo ZNX tov
KkTpiov N g Oeppkng Lavng dwakpivetor og Tpelg Topeic, kKabévag amd Tovg omoiovg
nePEYEL  Jpopes TapapéTpovg, ot omoieg efetdlovrar Eeywpiotd amd TOV
emBewpnt). Ot Topeic avtol elvar ot akdAovOot:

i.  Movddo mapaywync ZNX: kevipikd cvotnuata ZNX omwg AéPnteg 1 avthieg
Oepuomrog, Tomkéc povadeg mopaywyns ZNX Omwg povddeg oepiov,
niektpikoi Beppovimpeg, TayLOepUAVTIPES K.0

ii.  Aiktoo davoung Bepudtnrag: o1 cOANVOOES UeTaPOpds Oeppold pécov
(vepov x.0.) , K.T.A

iii.  Teppotikry povéda amddoong Oepudmmroac vy ZNX: Ogppaviipes upe
EVOALAKTN 1 LE NAEKTPIKY] ovTioTao™ 1| ALO cOOTNO 0o KELONG

Mo toVug VIOAOYIGHOVE NG EVEPYENKNG OTOSO0NG TOL KTIPIov, OO TO GUGTILO
Tapaymyng AapPdvovror vréym o cvvteAeotng OBepUikng amdO0oNG TNG HOVAdNG
napaywyng ZNX, 1o £100¢ KowGipov, 10 T060oTo ToL Bepuikod poptiov yioo ZNX mov
KOAVTTEL TO GUOTNHA, TN Beprikn amddoom Tov ditkTvoL dtavoung ZNX,  Oepuikn
ATOd00T TV TEPLATIKMV HoVAd®V omddoong Beppomrag ZNX.

O vroAoyopog Tov eoptiov Yoo ZNX yiveton pe Pdoet 1 katavéioon ZNX avd
xpnomn tov ktpiov, n omoia opileton oty T.O.T.E.E. 20701-1/2010 map. 2.7, kabng
emiong Kot Tig BEPLOKPAGIEG TOL VEPOL GTO SIKTVO TNG TEPLOYNS.
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2.2.1.1.7 lIpodroypapéc TapapETPOV NAEKTPOLOYIKAV KUl AEKTPOVIKOV
CLOTNNATOV

Xmv vmoevotnTo. avTY TPOKETOl Vo avapepBolv  OAOL Ol TOPAUETPOL T®V
NAEKTPOAOYIKADV Kol MAEKTPOVIKOV GUGTNUAT®OV Tov Kabopilovv tnv evepyelokn
Katataln Tov KTIpiov Kol AapBavovtal VTOYN GTOV LTOAOYIGUO TNG EVEPYELNKNG TOV
amOd00NG,.

v X0otnpo gOTIGHo

IMa tov vwoloyiopud NG eVEPYELOKNG AmTAO0oNG TOV KTIPiov Aapufdavoviol voyn to
CLGTHWOTA QOTIGHOD, TOGO Y. TNV KOTOVAAW®GCT TNG MAEKTPIKNG EVEPYELNS TOL
KTpiov, 6GO Kol Y10 T GUVEIGPOPE TOVG GTa E6MTEPIKE Bepikd optio TOv KTipiov.
Na dtevkpiviotel 4Tt To GVOTNUA POTICUOV deV EXNPEALEL TNV EVEPYELOKN ATOOOT GE
nepintwon mov 1o eEgtaldpevo kmptlo givarl xoatokio. O emBempntig KoTOYpaPEL
OAOL TOL GUGTNUATO YEVIKOD QOTICUOD GTO YMOPO Kol 10imMG TA YUPUKINPIGTIKA TOL
aKoAlovBovv:

o Eykateomuévn woxdc TtV QOTICTIKOV AQuTtnpov. AmO To TE(VIKA
YOPOUKTNPIOTIKA TOV AQUTTPOV OTOTVTMOVETOL OVOAVTIKA 1] NAEKTPIKN 10)VG
TOVG KOl 1] QOTIGTIKN armddoon Tovg og lumen/W

o IMocootd tov ktipiov ) g Beppukng {dvng mov AapPavetor wg {dvn PVGIKOV
ooTIopoY. Xvykekpuévo oty T.O.T.E.E. 20701-1/2010 map. 5.1.3.2
TEPLYPAPETAL O TPOGIOPIOUOG TV {OVOV PLGIKOD POTIGHOV

o  Awtdelc avTOUATOV EAEYXOV TOL GUGTHLOTOS POTIGUOV, TEPIAAUPAVOUEVDV
KOl TOV J10TAEE®MV EAEYYOV PUGIKOD QOTIGUOV YDPWOV: AovEOUETPA (GTAOUN
QOTIGHOD), XPOVOIUKOTTES K.0

o ZUOTNUO OTOUAKPVVONG TNG eKALOUEVNG BeppdtnTog omd 1o POTICTIKA, G
TEPIMTOGT TOV VITAPYEL TO KTNPLO

o Yrmopén cvotnuatog goTicpov acpoieiog oto Ktiplo 1 v Oepuikn Lovn

o H dmopén ovompatog epedpeiog yioo v KEALYN TOV AVOYKOV QOTIGUOV
TOV {OPOV

Avo Ghleg mapauetpol mov Aappdvovror vroyn eivar n wepiodog a&lomoinong Tov
QLOIKOV PMOTICHOV Kot 1 TePI0d0g XPNONG TOL TEYVIKOL QOTICHOV. ALTEG eivan
kabopiopéveg Ko Aappavovtar amd tov wivaxa 5.2 g T.O.T.E.E 20701-1/2010. 210
AOYIGHIKO Ol TWHEG AUTEG ELGAYOVTOL OLTOUATO KOU GE OYECT LE TO TOGOOTO TMV
YOPWV TOV AAUPAVETOL Gy {DVN PUOIKOL POTIGLOV.

v Awtdéeg avtopatov sAEyyov

H yprion datdéemv avtdpoton eA&yyov Kot SLoElpIong EVEPYELNG LELDVEL TNV TEAIKN
KOTOVAA®GON TOL KTpiov, NG omoiag o akpiPne mpoodlopiouds eivor apKeTd
TOAOTAOKOG, YlOTl VIEIGEPYOVTOL TOAAES TOPAUETPOL. ZOUPOVO LE TO EVPMOITOIKA
TPOTLTTO. KOL TNV HEYPL ONUEPO TPOKTIKY, OVAAOYO HE TIG OLOTAEES OVTOUOTOV
eAéyyov mov dabétel va KTNplo, KoTatdooetal og po amd Kotnyopies A,B,I' 1 A,
Omwg meprypdeetal otov mivaka 5.5, oty mapdypago 5.2 g T.O.T.E.E 20701-
1/2010. T va xototayBel éva ktplo oe pia amd Tig mpoavapepbeices Katnyopieg
elval amopaitnto vo otobétel OAec TIG STAEEIS GLTOUATIGHOL TNG Kotnyopiog,
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OAM®MG KOTATACOETOL 0TV apécmg yapnAotepn. Téhog v efokpifwon Kot tov
ELeYY0 TOV O1ATAEE®V TOV TTPAYUATOTTOLEL O EMOEMPNTIG.

v Xvot)pote copmapayoynis niekTpiopot ko 0sppuétntas — THO

H ovvelopopd £vOg GLUGTALOTOS GUUTOPAY®OYNG NAEKTPIGHOD Kot BepudTnToS 68
éva. ktipiov vmoloyiletor ypnowomolidvtag Oldpopa  Oedopéva  ToL  Omoid
AVTAOVVTOL OO TIG TEXVIKES TPOJAYPOUPES TOV KOTACKEVAOTN GE TEPIMTMON TOL
vrdpyovv. Ta dedouéva avtd ivat:

* H xotavdAmon Kovoipov 1oV GLGTHUOTOG

= O ovopaoTikdg NAEKTPIKOS Pabog amdd0omMg TOL GLGTUATOG

* O ovopaotikdg Oeppkdc Pabpdg amdd0ong TOLV GLGTHUATOS

* To m0600To Kot T0 €100¢ BepUikov PopTiov Tov KoAvTTEL TO XHO

Ye mePIMT®MON TMPOTEWOUEVNG EVEPYELOKNG OovoPdOuiong Tov KTipiov UTOpoLV va
ypnoonomBovv ot Tipég ™G Beppkng kot NAEKTPIKNG anddoong cvotnuatog HO
7oL divovtar otov mivako 5.14 g mapaypdeov 5.4 g T.O.T.E.E. 20701-1/2010

v Y0oTNROTE OVOVEDGINOV YOV evépyslag- ATIE

H ypnion ocvomudtov avoave®ouylmv TNydv eVEPYELNS UEWDMVEL TNV KOTAVOAMOT
oLUPOTIKAG EVEPYELOG Kol KaT emEKTAON GLUPAALEL oV gvepyelakn ovafadiuon
tov kTpiov. Katd v evepyelokn embedpnon kotaypdeovrol OAo To SEQOUEVO TMV
ocvomnuatwv AIIE mov vmépyovv o©T10 KIMPO KOl YPNCUOTOOVVTOL  GTOVG
vmoroywopovg. Xmv T.O.T.E.E 20701-1/2010 avoivovior OAec Ot  OYETIKEG
napapetpol yoo to. cvotiuata AIIE. Ztmv evéomrta avt) Bo avoivBovv poévo ot
NAtokol GUAAEKTES Kal ToL POTOPOATOTKA.

IMa Tovg NAEKOVE GLAAEKTEG TOL OTALTOVEVA OEOOUEVA VO TOL EENG:

+ O TOmo¢ NMaK®V GLAAEKTOV: eminedot pe povo n dimhd T, Kevov K.a

+ O ctiolog ovvieheothc a&lomoinong MAlokng axtvoPoriag Tov MAloKOD
ocvAAékTn. H tyun avt) mpoxdmtel amd v HEAETN SOGTAGIOAOYNGNG TOL
GLAAEKTY [ pia doKIpacpévn nébodo

H ovvolikn empdvelo nAoK®V GCLALEKTOV

O TPOGAVOTOMGLOG TOV NALUK®V GUAAEKT®OV, GUVIOWOS VOTIOG

H «Aion toov nMok®V GLALEKTOV

To mocootd kot 10 €idog Oepuikod @optiov moOL KAHAVTTOLY Ol MAlKOl
OVAAEKTEG

e

INa 10 @otoPoAtaikd GLOTAUOTO TOPAYOYNG MNAEKTPIKNG EVEPYEWS TOL
YPNOLOTOLOVVTOL Y10 TNV KAALYN TOV NAEKTPIKAOV POPTI®V TOL KT1piov kot Oyl avTd
OV YPNCUYLOTOLOVVTOL Y10 TNV TOPAYWOYN NAEKTPIKNG EVEPYELONG Kat 01d0eomg TG 6TO
NAEKTPIKO OikTLO, KOOMG TO. TEAELTOIO OEV VTEICEPYOVTOL GTOV VLTOAOYICUO TNG
EVEPYELONKNG ATOO0GNC, TO. ATOTOVUEVO dEdOUEVA Elvan Tl ENG:

+ O tOmo¢ Tov O/B GVGTARATOG: LOVOKPVOTOAMKS, GLOPPO K.O.
+ H ypovoroyia eyxatdotaong kot Acrtovpyiog Tov O/B
+ H omddoon tov O/B cvetipatog
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+ Hemodveia tov ®/B

+ O mpocovatolopdc twv O/B, kupimg voTiog

+ H \ion tov ®/B

+ O cvvtekeotic okiaongc, o onoiog Tposdiopiletar amd Ty ywvia Ofaong

e TMePInTOON TPOTEWVOUEVNG EVEPYEWONKNG ovaPdbuong tov Ktipiov pmopovv vo
ypnoomomBodv ot THég TG Bepkng Kot NAEKTPIKNG amddoong cvotipatog XHO
nmov oivovton otov mivaka 5.3 g T.O.T.E.E. 20701-1/2010. Idwitepa yio tovg
NAMOKOVG GLAAEKTEG, KATA TNV EMOEDOPNON UTOPOVV Vo ¥pNoILonomBody pe peydn
axpifela o1 cuVTEAESTEC NAMOKNC a&lomoinong mov divovtol 6Tovg Tivakeg 5.8 Yo TIc
Katolkieg Kot 5.9 yua T TpIToyEVY KTNpLOL.

2.2.2 lipéypappa eEokovouncn kot oikov

To TIpoypoppa «E&owkovounon xot’ Oikovy, Paciletor oto véo Evpomaikd
Koavoviopnd (EK), apB. 397/2009 (EE L126/21.05.2009) tov Evpomaikov
KowvoBoviiov kot tov Zvppoviiov g 6mg Maiov 2009, pe tov omoio tpomomoteitan
o Koavoviopog apf. 1080/2006, Bdoet tov omoiov mopéyeTor 1 SvVATOTNTO
xpnuatoddtnong, pécw tov Euvpomaikod Tapeiov Ilepipeperokng Avantuéng,
dpdoewv Peltioong TG €VEPYEINKNG OMOOOTIKOTNTOS KoL YPNONG OVAVEDGCLUL®V
TNYOV EVEPYELNG GTO KTNPLO TOV OKLOKOV Topén kabdg kot otov Koavoviopod apif.
539/2010 g 16mc¢ lovviov 2010 (EE L158/24.6.2010), pe tov omoio tpomomoteitot o
Koavoviopog apf. 1083/2006, Bdoet Tov omoiov mapéyetot 1 SuvaTOHTNTO SATAVOV
and to SpdpoTikd Tapeia yuo ™ ypnuatodotnon Tapeiov 1 GAA®V cvuoThudTtOV
KIVIITPOV GYETIKMOV UE TIG AVAOTEP® dPAGELC.

H viomoinon tov Ilpoypdupoatoc otpiletonr oty epoppoyn tov Becpikod mioiciov
ov &xel dopopembel mpdspata, Kot eEovcstoddtnon tov N. 3661/2008, pe tov
Koavoviopd Evepysiakng Amddoonc Kmmpiov (KENAK, A6/B/5825/30.03.2010, ®EK
B’ 407) xou to ILA. 100/30.09.2010 (®EK A’ 177) yw tovg Evepysiakotg
EmbBeopntéc, pe otd6xo 10v 0pHd TPOGOIOPICUO TOV EVEPYEINKDV OVAYKOV TMV
kmplov kabog kot tov oavaykaiov mapepfacemv mov Ba odnynoovv ot
peyiotromoinon g e&otkovopovuevng evépyswng. H ovvovaouévn epappoyn tov
[Ipoypaupatog ko tov v AOY® Beopikov mAaiciov eEac@arilel £var OAOKANPOUEVO
TAaio10 VAOTOINONG OpAcE®V EE0IKOVOUNGNG EVEPYELOG.

To Mpodypappa cvvictator otnv Tapoy ] KWHTp®V Yo mopenPdoelg eEotkovounong
EVEPYEWG OTOV OIKIOKO KTNPLokO TOUEN, HE OTOYO TNV UEIMOTN TOV EVEPYELNKDOV
avaykov. To Tlpdypappa apopd oe KTpo Tov SBETOVY OIKOSOUIKT AdEL 1| GAAO
voppomomtikd £yypago, Bpickovion g meployéc ne Tiun {ovng pikpdtepn 1 ion twv
2.100 €/ t.p., ypnoyonoobvTol O¢ KATOKI Kol TV OToiwV 0l 010KTHTEG TANPOLV
ovyKekpIéva, elcoomuotikd kprtmplo. Ewdwotepa, to Tlpdypappa meprapPaver
TPELG KOTNYOPIEG KIVATP®V , OTIG 0Toieg o1 QPEAOVILEVOL EVIACCOVTOL OVOAOYX LLE TO
€1000M LA TOVG.

Xmv mapom) @don ¢ Swdwaociag (A’ ddaom), ot duvnTikd Qeelovdugvol
anevBovovian e Evepyelokd Embempnt dote va dievepyndel n mpdtn evepyelokn
embempnon g wWoktnoiag Tovg Kot va ekdobel to Ihiotomomtikd Evepyetoxng
Amoooong (ITEA).
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X devtepn @don (B’ ®ddom), ov Svvnrikd Qeehovpevor vmoPfdAlovv oe
ovvePYOLOUEVO YPNUOTOTIOTOTIKO Opyaviopd aitnon vroymyng oto Ilpdypappa.
Atevepyeitar €Aeyy0c TOV OTOWEIOV KOl OKOOAOYNTIKOV 1Tng oitnong omd Tto

YPNUOTOTIGTOTIKO 0pyavIGHo Kot Tpombeitar mpog £ykpion oto Awoovyo (ETEAN
A.E.).

Metd v vlomoinon tov mopesufdoewv, ot Qeehovuevor amevbivovtar oe
Evepysiokd Embewmpnty|, ®ote va devepyndel devtepn evepyelokn embempnon g
Woktnoiag tovg kot va gkdobetl véo TTEA. Bdoel tov véov TTEA kot katdmv g
dwmioToone emitevéNe TOL EAAYIOTOL EVEPYELNKOD GTOYOL TOV TPOYPAULATOC
katafailovral atovg Qeelovpevoug Ta Kivntpa tov [poypdupatog

H vroPoAn g aitmong, m mapakoAiovBnon tng viomoinong twv moapepPdcemv
eEoKOVOUNONG EVEPYELNS KOl OAOKANPMOONS TOV €£PYOV GLUTEPIAAUPOVOUEVNG TNG
TPOCKOULIONG TOV OKOLOAOYNTIKOV £0C TNV TEMKY| extapicvon pumopel va avatiBeton
amod TOLG SLVNTIKA QEeAovuEVOVS 6€ cLPoVAO €pyov. To GvvoAo NG damdvng Yo
T0 KOGTOC TV OVO EVEPYEWNKADV eMBempnoev koBMG Kot NG Oamivng Tov
ocvpPovrov épyov, kaivmteton amd to [Ipdypappo vod v Tpodmddeon VITOYWYNG
™G aitnong kot emitevéng Tov EAGYLGTOV EVEPYELOKOD GTOYOV TOV TPOYPELLLATOG.

2.2.2.1 Katnyopiec mapeppdcewv
O emAé&peg katnyopieg mapepnPacewv evepyelakng avafaduiong stvat:

1. Avtkoatdotaon kovpoupdtov (mAaicio /  volomivakeg) kot Tomofétnon
ocvomnudtov okiaong. Adym ™G amaitnong Tov TPOYPAUKOTOS YO EVEPYELONKN
avafaduion, m mopéuPacn oaeopd kotd Pdon, oAAL Oyl OTMOKAEICTIKG, OF
Oepuopovotikd/  Beppo-dlokomtopEva  KOLVQOUOTE HE  OUTAOVG  VOAOTIVOKEC.
Enéliun eivar xor mn aAloyn povo tov valomivoko pe tnv mpoimdbeon Ot
emrvyydvetol evepyelakn ovoBdOuion. EmAésun, emiong, elvar n avrtikatdotoon
e€OMOPTOG GE LOVOKATOIKIO KOl KOVQ®MUAT®OV KAUOKOCTOGIOV Kol POTOY®YOL GE
moAvkotowkio. Agv ocvumepthapfdvovior OU®G «OvVOIYHOTO» TPOS E0MTEPIKOVS
YOPOVS TOL KTnpiov Oeppovopevoug M un (wy. mOpta OSopepiocpatog). XTnv
Katnyopio avt) mepthapPdveror kot n tomofEtnon e£MTEPIKAOV OKIAGTPOV Kol
KIVITAV TPOCTOTEVTIKAOV eEOQVAA®V aTa avoiypota (tavilovpia, poAd).

2. TomoBétnon Beppopdveong oto KITNPoKd KEALPOG CUUTEPIAAUPAVOUEVOL TOV
dMOUATOG / OTEYNG Kol TNG MAOTNAG. XNV katnyopio avt eivar emA&Eun Kot m
tomofétnon  ecwtepikn  Oepuopdvmong  O6tov n tomoBétnom  eEmTEPIKNG
Beppopdvoong tvat Teyvika advvatn 1 0ev emrpénetal and v Keipevn vopobecia
(.. dSttnpnTén KTHPLo, TOPUdOCIOKOL OIKIGUOT).

3. AvopdBuion ocvotnuatog Béppovong kot cvotnuatog moapoyns (eotoh vePOL
xpons. Xmmv katnyopio avt eivor emié&nes: - H  eykatdotaon véov 1
OVTIKOTAGTOON OCULOTAUATOS KOLOTNPO N/Kol AEPNTO PE KOVOUPLO  GUGTNUO
eTPEAAiOV 1 PUOIKOV 0EPiOV (KEVIPIKO 1| ATOUIKO) 1] GUCTNLA TOV AEITOVPYEL KLPIMGC
pe v a&lomoinon avave®oung Tnyng evépyelag, AILE., (m.y. xovompag Popdloc,
avtieg Beppodtrog, MAMoBepuikd GLOTARATO, KAT.) 1) GUGTNUO GUUTUPOUYWOYNG
nAektpiopod kot Bepudtnrog vyning amdédoong (EHOYA). H eykotdotaon /

MANTA AHMHTPA ZeAida 81



22 louAiou 2015 Avartuén povtédou CityGml Kol eVOWHATWGEN EVEPYELOKWVY Sedopévwv o€ KThipLo

AVTIKATAOTOON aPOpd GTOV MAEKTPOUNYAVOAOYIKO eEomMopnd Tov AefnTooctaciov
GTO GUVOAO TOV KO TOV SIKTVOL SLoVOUNG (AVTOUATIGHOL, KUKAOPOPNTES, KOUIVADM,
aVTIKATAOTOON 1| LOVOON COANVOGE®V, KAT.). Agv glval emAEELES Ol OATAVEG Yo
defopevn mETPEAOiOL KOl TEPUOTIKEG MOVAOEG amddoone Oepuomntoag (copota
KOAOPLOEP, EVOOSATESIO GVOTN A, KAT). XeAida 14 amd 38 - H tomobétnon datdéemv
OLTOUATOV  €AEYYOL NG A€Tovpyiog TOL  GLOTHMOTOS  Oéppavone, OmMC
YPOVOIOUKOTTEG, OVTOULATICULOVS OVTICTAOUIONG 1)/KOL VOPAVAIKNG 1IGOPPOTIOG Yol TN
pOOuon TV pepikdv @optiov (Tpiodn N TETPAOON nAekTpofdavva, PLOUICTEC
OTPOPAV KVKAOQOPNT®V, KAT), 0Oepuootdteg ympwv, OepUOCTATIKEG KEPAUAEG
OepULOVTIKOV COUATOV, KAT., COUTEPIAAUPAVOUEVOV GLGTNUATOV BepUIdOpETPIIONG
Yo TNV Kotavoun damavav Béppavong. - H torofémon niok®v cuotnudtoy yio tnv
napoyn Ceotov vepold ypnone (cvAAéktng, Ooyxeio amobnkevong vepov, Pdon
oTNPIENG, COANVAOCELS, KAT).

2.2.2.2 ELG10T0G £VEPYELOKOS GTOYOG

Avofaduion katd pio. TOVAGYIGTOV EVEPYELOKT KOTNYOPio 1 EVOALOKTIKG 1) €T OO
e€okovounon mpwtoyevols evépyelag vo etvar peyodvtepn and to 30% g
KatavdAwong tov ktmpiov avaeopds (kWh/m2 ). I'a tov éleyyo tng kavomoinong
™mg ovotépe amaitmons Bo mpémel To LAIKA KOl TO GLOTHHOTA 7oL B
ypnowomombovv  yio T mWoPEUPACEL VO QEPOVLV  EVEPYEWNKN TIOTOTOINOT).
Emonpaiveton 0t emruyydvetor avénpévn e€otkovounon evépyelog OTov T doUIKE
oToLEl KO Ol EMUEPOVG NAEKTPOUNYAVOAOYIKEG EYKOTAGTAGELS TANPOVV, UETA TIC
napePPAGELS, TIG EAAYIOTES TPOSLAYPUPES TTOV AVAPEPOVTUL GTIG TOPAYPEPOVS 2 Kot 3
tov apBpov 8 Tov KENAK oe cuppavia ko pe ta oprilopevo otig oyetikég Teyviég
Odnyieg TEE (TO TEE). EmumAéov ta dopikd vAKG Kol To. NAEKTPOUNYXOVOLOYIKE.
GLOTNLLATO, VL0 TO 07010 VPICTUTAL GYETIKN LIOYPEMOT omd TNV Keipevn vopobeoia,
Oa mpémel va pépovv onpavon CE.

2.2.2.3 AgrypotoinmTikoi éleyyol

H TEMIIME AE o¢ Awowovyog tov Ilpoypdupatog pepvé yioo ) devépyeia
OEYHOTOANTITIKOV EAEYY@V Yoo TNV 0pOY] EKTEAEGN TOL QLGIKOV KOl OIKOVOLLKOV
avtikelpévov tov Ilpoypdappotoc. Xto mhaicto avtd o AO00Y0G OVOTTUGGEL
pebodoroyia Yo TNV TPOYUOTOTOINGT TOV OVOYKOA®V OELYLOTOANTTIKMOV EAEYXWOV KO
pue Paon avtv, cvvepydaletor pe v Ewwwn Ymmpeosio Embewpntov Evépyeiag
(E.Y.EILEN.), n omoia. 6T0 TAO{G10 T®V GPUOSIOTHTOV TNG TPOYUOTOTOLEL EAEYYOVG
Y. TNV TGTOMOINCY NG OPONG EKTEAEONG TMOV EVEPYEIOKMOV EMOEWPNCEMY TOV
agopobv ota épya tv Qeelovpévov tov [poypdupatog. H mpaypatomoinon twv
eléyyav Ba yiver omn BAoT GYETIKNG GLUPMOVING CLVEPYOGTOG LETAED TOV OVO HEPDV.
H E.Y.EILEN. oto Owdotnuo péypt v £€kd001 NG OondOQOoNS VIOYWYNG
TPAYLOTOTOEL GLOTNIIKOVG EAEYYOLG oTn owdikacio €kdoong tov IIEA ko
npoPaivel 6T dlevEPYELN SEIYUATOANTTIKOV EAEYY®V, OOV OoLTELTOL.

2.3 Evponaikf vopoBesia

To Evponaiké Kowvofodio kot XvuPoviio, ota miaicia g Ilpdoivng Bifiov
0éomce v Odnyia 2002/91/EK (EPBD) yia v evepyelokn] omddoon tov KTnpiov,
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Vv omoio £npene To Kpatn péEAN va viobetnoovv puéxpt tov lavovdpro tov 2006. H
Odnyio meprhapuPdvel yevikés apyéc oxetikd pe v kowvn pebodoroyio yio TOV
VTOAOYIOUO TNG EVEPYEWKNG amOd0oNG TV KInpiov, To eAdylota mpodTLTTO
EVEPYEWONKNG ATOOO0NC Y10 TO, KTNPLO, TO GLUGTHUATO TIGTOTOINoNG, KaOhg Kot TV
embempnon tov cvotnudtov 0épuavong kot KApatiopov. ITo cvykekpéva to
Tedio EQUPUOYNG KOADTTEL TOL KTHPLOL KOTOIKIOG KOl TOL KTNPLO, TOV TPITOYEVH TOUEN
empPdrrovtog tnv:

v Oéomion eEMAIOTOV OmAITACEMY EVEPYEIOKNG 0ddoong Yo OAo To. KTAHPLOL Kot
To verotapeva dvo tov 1000 m? tov avaxkowvifovronr plikd kKol VToypEwon
EKTTOVNONG EVEPYELOKNG LEAETNG

v "Exdoon motomomntikob evepystaxhc anddoone (ITEA) ktipiov yio Ao to véa,
kot to plikd avaxovilopeva, KobmOG Kol 6€ TEPITTOON OyOPUTOANGIOG,
picBwong 1 petafipaong velotapevov

v Toktikp embedpnon AefRtov  kor  gykatactdosnv  Oépuoavone Ko
EYKOTAGTAGEWV KAMUATIGHLOD

[MapdAinia, n E.E. oe cuvepyacia pe v Evponaikn Enitponn Tvromoinong (CEN)
avérafe v Tpotofoviia tng dnpovpyiag 31 TEXVIKOV TPOTOHTMOV Y10 TIG EVEPYELNKES
eMSO0ELg TV KTNpiwv Yoo v vrootpién g Odnyiag. Me v avoadatdnwon g
oxetkng EO (EPBD recast 31/2010) £éywvav dtdpopeg aArayEg Kot AmoSaONVIGELS TNG
EPBD 91/2002, ot kupidtepeg ek TV omoiwv givat:

o Katdpynon tov opiov emedveing (1000 m?) yio 6Aa ta véa Kot plka
avakoviLOpEVa KTNPLO TOL VIOYPEOVVTOL CUVTAEY EVEPYELOKNG LEAETNG

o Ilepropiopdg tov opiov emdvelag (1000 m?) yio to dnUOcLRL KTNPLOL TOL
&xovv voypéwon ékdoong IIEA oe 500 m? amd 9/1/2013 kot og 250 m? and
9/7/2015

o Néa kmpuon oyedov undevikng koatavdiwong amd 31/12/2018 vy 1o véa
dnuoca ktipa ko amd 31/12/2020 yio 6w o vEQ KTl

o KoBopiopog ehdyiotov oamoitnoemv evePyEOKNG amOO0oNS amd TAELPAS
KO6GTOVG/ 0PEAOVG GTOV KUKAO (mng Tov KTipiov (amd 9/1/2013 yw Ola ta
dnuoota ktnpa kot amd 31/12/2020 yo OAa T vEQ KTHPLOL)

o KaBopiopdg EAdylotmv amoutnoemy TG GUVOAKNG EVEPYEINKNG OTOO0GNG Yid
TNV €YKOTAGTOON, OloTacloAdynon, kot éleyyo H/M eykatactdoewv oe
veotauevo Kot iomg véa ktpla (amd 9/1/2013 yoo to dnuoctor KTHplo Ko
9/7/2013 ywo. 6Ao. To GAAQ KTHPLOL)

o Evopuovion tov pefodoroylidv vmoloyiopod GOUEOVO HE TO EVPMTOIKA
TpoTLTTOL

o Ta IMTEA ekdidovton yio KTHplo 1 KTIPLOKES HLOVASES TOL KOTOoKELALOVTOL,
TOAOLVTOL 1 EKUCOOVOVTOL G VEO EVOIKIOGTH KOl Yo VEDL KTNPLOL UE
GLVOAIKY| emeavela > 500 M? Tov ¥pPNGIHOTOI0VVTAL ATd dNUOGLOL OPYT| KO TOL
omoi0 EMGKENTETAL GLUYVA TO KOO

o Embeopnon Aefntov/eykatactdoewv 0éppovone (>20 kW) kot cvetnudtov
eMéyyov kol KukAogopntés/  avtiieg.  'Eleyyog  amddoong ko
dwotactordynone. I'a > 100 kW kabe 2 ypovia

o EmbBedpnon eykatactdcewv  khpoticpov  Eleyyog  amddoong kot
dwotactordynone. 'a > 100 kW kabe 2 ypovia
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H npdm £€kbeon yo v epoppoyn g Odnylag oty Evpdmn dnpociedtnke 1o
Mdptio tov 2007, pe ) damictwon Ot To HEYAADTEPO UEPOC TV peAdv ¢ EE v
EPAPLOCE EMTVYDOS Kol €VTOG TV Ypovikdv meplBwopiov (2006). v &v AOy®
éxBeon, n EALGSa OAwaoe 6Tt dev Tpdkertol vo evempatmoel Tnv Odnyia mpv omd to
téhog Tov 2007 Ko 6Tl okomevel va T Béoel oe mANpN epappoyn to 2009. Xtic
27/7/2007 n Evponaikny Emtponn otpdenke dikaotikd evavtiov g EAAGoac (kon
evavtiov g EcBoviag kot tng [Todwviag), yio tn un epappoyn g Odnyioc. H yopa
nog katadikdotnke and 1o Evponaikd Atkaotmpilo (Andéeaon C-342/07, 17-1-2008).

Emniéov, n EO 32/2006 emiPaiier tqv Aqyn pétpov amd 1o 2008, pe otdéyo v
petmon g TeMKNg xpnong evépyelog o€ eBvikd eminedo katd 9% péypt o 2017.

Téhog, 1 EO 28/2009 yw v mpomdbnon tov ovovEDSIUOV TNYOV EVEPYELC,
kaBopilel wg oTOXO TN CLUUETOYN TNG evépYewg mov mopayeton amd AIIE oty
axafaploTn TEMKN KOTOVAAoOoT evépyelag o€ mocootd 20% péypt to €tog 2020. To
1060010 avénong oe kabe yopo pérog e EE kabopiletar oto 5,5% omd ta enineda
tov 2005, evd n vmoAewropevn avénon vroroyiletor cvueova pe to akabdpioto
gyYmPLo TPoidv avd kdtotko, yio mapddetypa 10% yia v Mdaita éog 49% yuo v
Youndia kot 18% yia v EALGSa .

2.4 AveOviig vopoOeoia

Y 01e0vég eminedo, ot TAAIoIO TNG LEIMONG TOV EKTOUTOV 0EPimV TOL BeppoknTiov
Kot yevikdtepo pe  kotevbuven v agpdpo  ovamtuén  mpaypaTomom Koy
onNUavTIKEG daokéyelg amd 1o 1992 péypr onuepa. Ilapaxdto mapotibevior ot
ONUOVTIKOTEPES OCKEYELS OTIG OmMOoieg GLUEMOVAONKOV VOMIKEG  OEGUEVTIKES
VIOYPEDGELS Y10 TNV HEIMOT TOV OPVNTIKAOV EMUTTAOCEDY GTO KAILATIKO GOGTN L.

2.4.1 Avdokeyn Tov Kioto 1997

To 1997 mpaypatomomnke dokeyn oto Kioto. e avt ta puépn m¢ ovupoong
vioBétnoav o vouikn mpaén, n omoio ovopdletar Ilpmtokorro tov Kidto o
anotelel oOupaon miaicio tov Hvopévov EOvov yuo v aAdayr tov xAipatoc.
Ymv ovcio mepriapufdvovtol To omopoitnTo PrpoTo yio T pokpompofecun
OVTILETOTION TNG OAAAYNG TOV KAHOTOG Tov TpokoAeital AOy®m g avénong twv
avOpomoyevdV ekmoundv agpiov Tov Beppoknmiov. H onuacio tov mpwtokdAiov
elval tepdotia, Kabhg £yel decpevTiKn kKot vopukn woyd. ITo cvykekpyéva, to kpdn
MOV TO &YOLV GLVLTOYPAWEL OEGUELOVIOL VO EANTTIOCOVV TIG EKTMOUTEG EEL
CLYKEKPIUEVOV aEPi®V TOV BeprokNTiO TV TPOTN TEPIOOO0 AVAANYTG VITOYPEDCEDV
(2008-2012) katd £va cuYKeKPYEVO OTOYO GE GYEON UE TG eKTopumég Tov 1990 (1 Tov
1995 v opiopéva aépla). Avtd emyelpeiton vo yivel He TOV MO OIKOVOUIKE
amod0TIKO TPOTO, MGTE Vo PNV emPapuviel n TaykdGHLo otkovoia.

[Mopaxdto moapatiBetonr yaptg pe v Béon  OAwV TOV YOPOV OTEVOVTL GTO
TPMOTOKOAAO.
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To mpdowvo ypope MAOVEL TIG YOPES TOV £YOVV ETIKVPOOEL TN GVVONKN.
To ka@é omlaver TIC YAOPES 7OV 0Ogv APOTIOETOL VO TO ETKVPAOGOLV.
To koékkwo avogéperor otov  Kavadds, o omoiog omoocOpOnke omd To0
IpoTtoéxoiro Tov Aeképfpro Tov 2011.

To ykpr dnAoveL TIg YO pES TOL OV Ehafav O¢on.

Téhog 10 mpwtdxorlro tov Kidto egpapudotnke 1o 2005, 90 pépeg petd omnd v
EMKVP®OTN ToL and T0 Pwoikd KowofovAto.

2.4.2 Avdokeyn Tov Mapaxég 2001

To 2001 éhaPe yopa n €Pdoun dSidokeym oto Mapakés pe 0épo v KAMpOTKn
oAAOYY). e VT CLUEMOVIONKAY Ol TEMKEG AETTOUEPEIEC TTOV OEV JEVKPVIGTNKOV
omv cvppwvia g Boévwng, pe amotélecpa va mapepmodiletar n Asrtovpyion Tov
TPOTOKOALOL TOV K10T0. O1 AETTOUEPELEG AVTES AUPOPOVCAY TA KPLTHPLOL [LE TO, OTTOi0L
Ba eméyovtor ot yopeg mov Ba ypnoomolovy Kot Ba Exovv dQEAOC amd TOVG
eVEMKTOVG Unyovicpovg Tov Kidto, kot o tpoémog pe tov omoio Ba eAEyyovror Kot Ha
TOPOAKOAOLOOVVTOL Ol EKTOUTEC. LTO TAOUGLO VTG TPAYUATOTOONKE TPpOoSTADELL
va petotponel o€ VOUIKO KeEIPEVO , KOWNG amodoyNS TOL JECUEVEL TIC YDPES TOL
eknéumovy pvmovc. O o100 oL TEOMKE YO TIG YDPEG MOV VAEYPAYOV TNV
ocvpemvia, NTov 1 Helwon TOV eKToundVv tov Bgppoknmiov katd 2% oT0 YPOVIKO
dtotnuo 2008 émg 2012 og oyéon pe ta eninedo tov 1990. Kvpro {ftnpa ftav kabe
gldovg PAdoTnon mov amoppoPd d10&eido tov dvBpaxa , kKaOMOS Kot 0 KaBopPIGHOG
KOvOV@V Tov JEmovV 1o O1ebvég eumoplo pOdmwv mov TPOKELTOL VO £QOPUOCTEL
peArovtikd. Téhog dmuovpyndnke 1o Edikovd Tapeiov yo v Khpoatikny AAhayn
(Special Climate Change Fund) kot to Topeio yia tig Aydtepo Avamtuyuéveg yMPES
(Least Development Fund).

2.4.3 Avdokeyn tov Movtpear 2005

To 2005 éhafe ydpa 1 evekdarn diaokeyn 6to Movrpeai. e avt cvinmonkay véa
HETPOL VIO TNV KOTOTOAEUNON NG LIEPOBEPUAVOTG TOV TAAVNTN. AkOun Ténkav ot
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KaTeELOVVOELG Yo TNV TEPAUTEP® UEIMOT TV aEpiV ToL Beproknmiov yio ™) 21 edaon
tov [Ipwtokdiiov, omiadn petd to 2012. To Xyéoo Apdong tov Movipea,
EMOUEVMG OMOTEAEL GUVEXELD TOV TPMTOKOAAOL TOov K10TOV Kot TeptypaQel EKTEVAG
TOVC TPOTOVS LE TOLG OTTOI0OVG 01 YMPES OV eMKLPwoay To [TpwtoKoAro Tov KioTo,
00 JOTPAYLATEVTOVV PEYUAVTEPEG UEIDOELS EKTOUTAOV. XTOYOG TNG ddoKeyNng NTaV
N OAOKANP®OT T®V SLOTPAYUATEVCEDV TOL OPOPOVGAV OECUEVCELS CYETIKA LE TNV
LEIMOT TOV EKTOUTAOV TOV BLOUNYOVIKOV XOPOV.

2.4.4 Avdokeyn oto Ntépumayv 2011

To 2011 oto Ntépumav g Notag Aepikng Ehape ydpa n 17 ddokeyn pe Bépa v
peimon tov ekmoundv aepiov Tov Beppoknmiov Kot v copia g avlpoToTNTIG
amd TV KMPoTikn oAdayn. X10xog NTav N £0GQAAOTN UG TAYKOGULOG GUUPOVING,
KaBdg N Tpdt @don tov Ilpwtokdiiov (2008-2012) minciale otnv oAoKANp®OT
mG. 'Eto1 anogoaciotnke (o copeovio He VOpkn 1oyy ¢ omoiag otdyog NTav 1
Lel®oT TOV EKTOUT®V, TG omoiag ol Opotl mpdkettal vo kabopiotovv to 2015 kot va
1e0el o€ 190 10 2020 . TéAog 1 cVUP®VIN Elxe OKOTO TNV TAPATAGT Y10 L0l TEVTOETIO
™G 16Y00G ToV TPWTOKOAALOL Tov Kioto kon emdimée va coumeptddfet, yoo mpd
(QOPaA, KOl TOVG TPELS LEYAAOVS PLTTOVTES TNG atUoOG@atpac, oniadn tig HITA, v Kiva
kot v Ivdla ot omoieg apvhnkov vo vroypdyovv 10 TPpmTOKOAAO Tov KidTo.
Qo1660 oto Ntépumav onueidonke pkpn pododog ce oyéon pe 10 puéyebog Kot tov
emelyovta yopakTpa TG Aoy TOV KAMUTOG.
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3. AIEONH KAI EONIKA ANAIITYZIAKA ITPOT'PAMMATA
ENEPI'EIAKHX ANABAOMIXHX KTHPIQN

210 mapoOV KEPAAOLO OVOAVOVTOL TA KLPLOTEPO OVOTTVEIOKG TPOYPALLOTO, TOV
OTOCKOTIOVV GTNV €vepyelokt| avoBdouion tov ktmpiov 1660 cg diebvég 660 Kot og
ebvikd eminedo . Onwg avapépOnke 610 TPONYOHUEVO KEPAANLO O KTIPLOKOG TOUENG,
OOGTO TOL LEYOADTEPO TOGA EVEPYELOG KO ETOUEVMG Ypilel Auecwv petappuiuicemy.
Ta 000 TPOTU TPOYPAUUATO EPAPUOCTNKAY GE EIKOVIKA TPLGOIACTOTO OT)ILAGIOAOYIKA
povtéla, o€ avtifeon pe TO TEAELTOUO OTOL TO EVEPYEWONKA OMOTEAEGUATO OEV
EVOOUOTOOMKOV G€ KATO10 LOVTELO.

3.1 ENERGY-EFFICIENT BUILDINGS

To Bépa g evepysrokng anddoong tov ktmpiov (EeB) eival and 11g mo eneiyovoeg
npotepadOTNTEG TGS épevvag otV Evponaiky ‘Evoon (EE). Ipokepévov va
emtevyOel m evpvtepn emidpaon, to EeB eivar avaykaio va mapéyovv AOcelS og
eMinedo yertovidg Kat Oyl HOVO Vo E0TIACOVV GE PeATIOoEIS o€ emimedo ktipiov. H
(@aon oXeS1OGHOL TOGO Y10, TO VEX KTNPLa, OGO KOt Y10 TIG PEATIDGELS GTA VPIGTAUEVA
elval oTpatnyikng onpacio kot omottel véeg peboddovg Kot gpyareio. Avty 1 véa
pebBodoroyia oyedacpov Paciletor oty diettovykodtta tov BIM kot tov GIS.
Axkoun o oyedlopds mpémel vo TApEXEL OMOTH  OGVVOEST  UETOEL  T®V
OPYLTEKTOVIKOV cvotnudtov kot tov cvotnudtov MEP/HVAC. Tlepthappdver Oieg
TIG KMpokeg kot OAeg TG QAGELS TOL KOKAOL (mNg Tov dounuévov meptPdArovtoc,
KaBmg Kot Tov TANPN KOKAO (NG TOV HOVTEA®V TANPOQOPIOV oL TEPIAaUPveL:
Kmpio Movtéro ITAnpogopidv (BIM), Ktipio XZvvéhevon Moviého (BAM),
Evepysiaxd Movtého Kmpiov (BEM), kot Aettovpyioag Tov ktipiov Behtiotomoinon
Movtého (BOOM).

Tpeig eivan o1 mpoxAnoelg vy v dnuovpyic EeB (Bonnema et al., 2010; EPTA,
2007; Schneider Electric, 2010):

v TIpdrov, evromiletar advvapio €dpeong Hiag oOMOTIKAC TPOGEYYIoNg Yo TV
OVTILETOMION TNG TOAVIAGTATNG TOAVTAOKOTNTOC. O OYEOIOCUOG EVEPYELOKA
OmOOOTIKOV YETOVIOV Ogv meplopiletor povo Adym EAAenymg teyvoloyiog,
OAAG Ko EAAELYTG YVOONG CYETIKA LE TIC OPUCSTNPLOTNTEG TV YPNOTOV, TOV
VTOSOUADV TNG YEITOVIAG, KO TOL £PYOV.

V' Aedtepov, vrdpyel EMhewyn pog molvdidototng Bedtiotomoinong (dniadn
petald TV GLVICTOOHOV, TOV KINplov kol g yerrovidg). Ot peyoAdtepeg
dvvatotreg tov EeB  yia PeAtiotomoinon HEG® OMOTIKOV Kol GUOTNIK®OV
oxedimv elvol aveKUETAALEVTEC, KOODG OVTEC €IVOL KOTOKEPUATIGUEVES KoL
nepropilovion 6€ EMUEPOVS CLGTNUATA.
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v’ Tpitov, mold ovyvd m Sodikacio oyediacuod kor M Sepedvnon TV
mpofAnuatov kot tov mbovov Avcewv egivor dwitepa ypovoPopa, UE
amotélecpo.  vo  ovppaivoov TOAEC  aAlayég KATA TO OTAOI0  TOV
TPOYPOUUATIGHOD, TO 01010 amattel TOAAG YpdVIoL LEXPL TNV TPAYLLOTOTOINGN).

[Ipokeévovr vo avTHETOMIOTOVY TO. TOPAmdve onueia, sivalr omapaitmto vo
epappootel o véa peBodoroyio, m omoion Oa elvar mpooavatoAouévr o
BedtioTomoinoT TPLUOV TEPLOYDV:

o Ilpdtov, o1 Aetovpylkn Kot TEYVIKN PeATioTomoinon TG Y®POTUEIKNG
dtaéng kot tov mePPANUATOg Tov KTpiov mov oyetilovior dueco pe TIg
KOIVOTOUEG LANPECIEG KOl AEITOVPYiEG OE EMIMEDO KTIPiov, YEITOVIAG, KOOMG
KOl TV YOP® TEPLOYDV

R/

» Agbtepov, o1 oxéomn  KOGTOVG-OMOTEAECUOTIKY)  PeATioTONOiNGn  TOV
ocvotudtov MEP xou  HVAC tov kmpilov, Aaupdvovtag vmoym Tig
aAAnAeEoptnoelg HeTaED TV oToyEimV TOL KTNPIoL KOl TOV EVEPYELNKAOV
ocvotpdtov. H véa peBodoroyia oyedioopod Bo mpémer va AVoEL TIG TO
Kpioyleg aotoyieg TOL GYEIOGUOD TOV TPOKOAOVV TN LETAGOCT TNG ATMAELNS
/ amddoong petalh tov eEomMAMoHoD Kot TV KTNpimv Katd T Sdpkeln g
Aertovpyiog, €Wdwd O6tav oVYYPOVOS €EOMAMOUOG M EVEPYEINKA GULGTHUOTO
€xouv gyKataoTadel G VITAPYOVTO GLCTHLATA TOL KTIPIOL

% Tpitov, ot Pértiom aAnienidpoon HeTAED TOV EVEPYELOKDOV GLUGTNUATOV
TOV KTIPIOL KOl TNG YETOVIAG otV mteployn (m.y. é&vmvo diktvo, £Eumvn ypron
¢ TAEBEpLOVONG / WOENG Kot TopaymYN EVEPYELQG).

3.1.1 AweOvijc epmerpia " Ilpoypoppa STREAMER™

Y10 mhaicta avdmntuéng tov EeB, onuovpyndnke éva epeuvntikd cuvepyatikd £pyo
pe titho STREAMER, to omoio Mtav pio wpwtofovAio peydiov Prounyovikdv
etaipov Ko gpguvntikdv Wpopdtov. H €pevva ompilovtav oe mpoyuotikég
TEPIMTMCEL UEAETAOV IKTNG YPNONG KOl  OQOPOVLGOHV  YDPOVG  VYELOVOIKNG
nepiBodyng oe téooepelg dapopetikés yopeg g E.E.

H épevva STREAMER, otoyedel vo avamtoel puo GNUOGLOAOYIKY TPOCEYYIoN
oxedlacpov pe ypnon tov BIM kot tov GIS. O onpacioroyikdg avtdg oxedlocpog
amotelel pa cvuvepyatikn pebodoroyia, n omoia otnpiletal onv vELN AvdAvoT TOV
LOVTEAWDV GYESOCUOD TTOV EVOMUOTOVOLV TIG OVTIAMNYELS Kol TIG EPUNVEIES TV
OUAd®V oyedloopol, To eVOlOPEPOUEVO LEPT KOL TOLG €VOIKOLG TOL KTipiov.
[Tpoxertan yio g peBodoroyia mov mepthapfavel Oyt Ldvo T yvdon Tov Tpoidvtog /
avTikeipevov / tEYVOAOYING, OAAQ KOl TO. TVELHOTIKE TEPLOLCLOKA GTOLYEID TOL
EUTEPLEYOVV N AVOPOTIVY] YVAOON KOl EUTEIPIKE dedoUEVEL TNG AetTovpYiaG TOV KTIpiov
(Pauwels, 2012: Storti, 2010: Nauta et al., 2009).
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To épyo STREAMER, £yet ¢ 6160 TV KOTAYPOOTN, TNV AVIOALXYT, TNV GOYKPIoN
Kol TNV omofnKeLon TV TANPOPOPIOV TTOV aPopodV To oyeTikd kthipla ko GIS
HOVTEADL Y0 TOV OYeOOGUO  EVEPYEWKA OMOOOTIKOV KINPlOV o€  TEPLOYES
vyelovopkng mepiBaiyng. Onwg amewoviCetor oty ewova 3.1, oe pio meployn
VYEOVOIKNG TtepiBalyng Kovéva KTipto dev pmopel va Bewpnbel aveaptnto and ta
vroroma, n cvvdeotuodTTo petah BIM kot GIS givor dyiotng onpaciog.

Eixova 3.1: enimedo Aemrouépeiag uetald twv: ovototikod- KTipiov- KTPLOKOD GUYKPOTHUATOS
Iyyn: Epevvyurn Ipotaon STREAMER

Méypt TOpa, 1 SOAEITOVPYIKOTNTO TOV HOVTEAWDV dedOUEVOV TEPLOPileTOl GTOV 1010
topéa. Kabe povtého mAnpoeopldv givar cuvnBme oyeddcEVO Yo £V GUYKEKPILEVO
topéa, my. AEC (Apyrtektovikr, Mnyavoioyio, Kataokevég). Axdun, n ocvvoeon
dwpopetikmdv emmedwv Aesmtopépelag (LOD) efokorovBel va givar dOoKoAN Kot
EMITAEOV, KOVEVO QIO TO VITAPYOVTO TLTOTOMUEVO LOVTEAD SEGOUEVAV OEV KOADTTEL
L0, OMOTIKY] TPOGEYYIoN Y10 TO KTIPLOKA GLYKPOTNUOTO GE OAN TN OLOPKED TOL
Kokhov (mng toug (Sebastian et al., 2013). 'Eva avolktd TpoTLTO Y100 TV TEPLYPOUPT
TOV oxEce®V UETAED OlUPOPETIKOV ONUACIOAOYIKOV HOVTEA®V dedopévev (Y.
petald IFC xor CityGML) wiaitepo oe Katavepunuévo mepiBailov dev Exel akoun
vrapEet (El-Mekawy et al, 2010. Berlo et al, 2011.. Ji et al, 2011). Eniong dev €yovv
Op1oTEL TPOTLTOL Y10 TV TOPOUETPIKY| LOVIEAOTOINGOT) TOV OCTIKOV TEPIPAALOVI®V GE
oA too emimedo Aemropépelag, koBmG Alyo eitvor to poviéda dedopévav Tov
AVTUTPOGMOTEVOVV AVTIKEILEVO TOV TPOLYUOTIKOD KOGUOV, TOPOUETPIKAL.

To diktvo petagopds, n ypNon YN Kot n PAGoTNON TEPA AMO TO KTNPLOL -TOV OEV
aVIKEL akOUT 610 Tedio epappoyns tov mopdvtog IFC- umopel va avrpetoniotet and
t0 avoiktdo mpotvmo CityGML mov €xer avomtuybei amd 1o Open Geospatial
Consortium (OGC, 2011). To CityGML nepiéyet eniong kmpia, oArd to LOD givon
piKpOTEPO G€ GUYKPLon pe TG Aemtopépeteg evog povtédov IFC. To mhovoio chvoro
TV ttuy®v tov IFC exdeinet and to CityGML.
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Méypt Tpa, GOV apopd o TANPY KTHPLO KAVEVO avOLYTO TPOTLTO Y10 TOPOUETPIKEL
povtéla oev givan dtabéopo. Xto IFC, tunquata tov ktipiov, dnwg mopteg, mapddvpa
KaB®OG Kot Ta TPOPIA TOVE UTOPOVV VO £YOVV TOPAUETPIKEG OVOTUPUCTACELS, OE
TEPIMTOON TOV OVTA EUTIMTOVV UE TIG O GLYVE TPOKAOOPICUEVES TEPUTTOCELS TOV
elyav mpoPrepbel katd tv avamtvén tov oynuotoc IFC. T'w va PpebBovv ot
KOADTEPEG AVGES Kol Vo a&loAoynBovv SlopOopETIKES TPOCEYYIGES GYEOIGLOV
OTOLTOVVTOL TOPOUETPIKA HOVTEAD, 10IMG 0T GAoT NG apYKNG CLAANYMG (VEOo
OYEOOGLO KO LETAGKEDT]) TOV TEPLOYDV VYEIOVOKNG TEPiBalymg dmov 1 xprom TV
OVTOAOYI®V KOl TOPAUETPIK®OV HOVTEA®V givar amapoitntn. Ot evaAlakTiKEG ADGEIS
OYEOOCLOV TPEMEL VO, TOGOTIKOTOO0VV TTpoKeéEVOL va a&lodoyndel katd moécov
elval amopoitnTo Vo TOPAUETPIKO LOVTEAD EVOG TAPOLS KTIPLOUKOD GLUYKPOTHUOTOC,
N wog PPAodNKNe TOPOUETPIKOV TLTOTOMUEVOV HOVTEA®V, VO LTOGTNPIEEL
EMOPKOG TN Stadkacio oxedlacHoD pe 6TdY0 T PEATIOTOTOINGN Y. TNG EVEPYELOKNG
anddooNGS, TG Asttovpyiog Tov KTipiov Kot ToL KOGTOLG TOV KUKAOL {ng.

To épyo STREAMER Bociletar 6€ (o oTpatnyikny mov EVEOUATMOVEL 000 KOPLOVGS
toueig teyvoloylog:

E H teyvoloyiky xawotopion EeB, amd t pia mlevpd, acyoleitar pe
BeAtiotomoinon tov oyedopod pe Pdon TO KTAPO KOl TIC TEPLOYEG
Tomoloyiag, Kabmg Ko Tig texvoroyieg EeB ko ta pétpa.

F  H onuocioloyikn oxediactiky kawvotopio, amd v GAAN TAgvpd acyoleiton
pe véeg pebodoroyieg kar epyadeio yio va Bondnoel tovg meAdtes, TIC OUAOES
oXEOOGHOD KOl TOLG OEPIoTES KTplov kol va odnynoet oe o
OTOTEAEGLLOTIKT] GLVEPYAGIH GYESOG OV

To é¢pyo STREAMER 610 60voLO TOVL ektereiton ota €ENG 4 TpoodevTikd Pripota: A)
oMy B) Awapodpewon I') Bedtiotomoinon A) I'evikevon.

H ovAiloyikr epyocio tov STREAMER amoteAeiton and 10 mokéto epyaciog,

ocvounepthappavopévav: 6 makéta epyasiog ETA (WPS), 0nwg eaivetor oty gwova
3.2.
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EeB technology Impacts in Semantic design
innovation real projects innovation
WP1: EeB building WP4: Participatory A
typologies ! design framework Conceptualisation
WP7: l
WP2: EeB energy | Demonstration WP5: Semantics-driven 8.
technologies : and validation design method Configurotion
WP3: EeB performance | WP6: Interoperable C
optimisation | l design tools Optimisation

. : s D.
WP8: Dissemination and standardization Generalisation

WP9: Technical management WP10: Project management

Eiwcova 3.2: waxéra epyaoiog kot alinieCaptiioeis

IIyyn: ""SEMANTIC BIM AND GIS MODELLING FOR ENERGY-EFFICIENT BUILDINGS
INTEGRATED IN A HEALTHCARE DISTRICT " ISPRS Annals of the Photogrammetry, Remote
Sensing and Spatial Information Sciences, Volume 11-2/W1, ISPRS 8" 3DGeolnfo Conference & WG
11/2 Workshop, 27 — 29 November 2013, Istanbul, Turkey

Ta aroteléopata tov £pyov STREAMER 0Oa entkvopmbovv péow g Epguvog dpdong
oTN QAGCT TOL GYENCUOD TV VE®V KTNPIOV Kot £pymV HeTEEOTAIGUOY GE TEPLOYES
VYEOVOUKNG TEPiBalymg o€ TEGOEPELS O1POPETIKESG Ydpeg TG EE.

» NHS, Rotherham, UK
» Rijnstate Ziekenhuis, Arnhem, The Netherlands
» AOUC, Firenze, Italy
» AP-HP, Paris, France

Ta ktpla, o1 TePLoyEg, 10 €100G TOL £pyov, T peyEdn Kou ta medio EQaproYNg eivon
AVTUTPOCMOTEVTIKA TV TVToAOY1DV TG EE.

> ovvéyeln Oa avapepBohv o ATOTEAEGUATO TTOV EMEPEPE 1) EPOPLOYN TOV £PYOV
o€ Kofepio omd TIC TUPATAVE® TEPLOYEC.

3.1.1.1’Epyo oto NHS, Rotherham, Hvopévo Bacirero

To XZvomuo Awyeipiong Kmpiov (BMS) €xet avaykn omd pior onpovtikng
avafaduon kot ovt Ba gtvon 1 TpotepatdTHTO TOL £pYov TOL Ba AdPEL ydpa oTNV
nepoyn. Qotdéco ot Pertidoelg tov BMS dev Oa etvan emtuynuéveg, €dv to 1010 1o
KNP0 0evV &lval amodoTiko, onAadt| €xel kaxn Oeppopodovoon, pova tlapo, Adabog
tomofétnon mapabvpwv kth. H otpatnyn Estates Oa emtpéyet peyoldtepn ypnon
TOL VPIOTAUEVOL YMPOL Kol B0l LEIDGEL TO KOGTOG OlaXEIPIONG KOl GLVINPNONG TOV
KINpiov .
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To Rotherham NHS Foundation Trust (TRFT), ocvpuetéyst oto mpoypoppo
dwayeipiong NHS Carbon Management Programme ce cuvepyooio pe v Carbon
Trust. 'Eva mevtaetég mpdypoppo €QUpUOCTNKE OTIS MEPLOYXES MOV evtomiloviav

onatdAn. O otdyog mov Ténke Nrav peimon g TaENG tov 30% OTIG EKTOUTEG TOV
dro&ediov tov avBpoka Tov TPoEpyovTay amd Ta KTHPLH KaTd TN ddpkela {ong Tov
CMP.

Eiova 3.3 : Noookoueioxo ovykpotnue too NHS Rotherham, UK
IInyy: NHS Rotherham

3.1.1.2’Epyo oo Stichting Rijnstate Ziekenhuis, Arnhem, OALavdia

To oyéd10 eméktoong £xel WG 0TOYO Vo TPoGHEGEL TOALEG VEEG KAMVIKEG, VO PEATIDGEL
70 ONUOGLO YDPO Y10 TOVG EMOKENTEG, VA Onovpynoet Eva mepPdirov Bepameiog yio
Tovg aobeveilg Kol LYNANG TTOLOTNTOG YMPOLS epyacioc. Akoun to €pyo avtd Oa
ocvuvovaotel pe o avakaivion mov Ba mpaypatomomBel wg to 2016, m omoia
TPOPAETEL VO OVTIKATOOTHGEL To. VPLoTapeva, mapoynuéve MEP cvomuota, pe
EKGLYYPOVIGUEVO, Tpdotva, TV omoimv ot gkmounég CO2 Oa eivor eldyioteg M
UNOEVIKEG,.

Me Bdon 10 véo olokAnpouévo PuBuiotikd Zyédo - 10 0moio EVOOUATMVEL TOVG
OTOYOVG OV OPOPOVV TNV OPYLTEKTOVIKT], TO TOTIO, TIC VITOOOUES KOl TOVS YMDPOVG
otdOuevons- eEetalovtol mEVTE GeEVAPLL Yo TV EXEKTOCT] Kot TV UEYAANG KALOKOG
avakaivion oyetkd pe ™ okompodtta tov Total Cost of Ownership (TCO) kou v
oLUPOAT] TOV 6T pelwoN NG EvePYELOKNG Kataviilmong kKot Tov ektoundv CO2. Ta
BIM ka1t GIS Ba ypnoipomomBovv 6to apytkd 6Tdd1o GYeESACHOD Yio TV avAAvLon
TV 5 cevapiov, kabng Kot ) yoptoypdenon tov arotvrndpatog CO2 g meployng
VYELOVOIKNG TTEPIBOAYMG TPV T AYN TOV ATOPACEDV.
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Eiwcova 3.4 : Noooxoueioxo ovykpotnua tov Rijnstate Arnhem, NL

IInyy: Rijnstate

3.1.1.3’Epyo 610 AOUC, Firenze, ItoAia

To mpdéopato otpatnykd oyédo mov éaafe yopa oto AOUC, Firenze g Italiog
elye otdy0 TOV Prdoo petacynuaticpd tov ovopdotnke "New Careggi”". To oyédio
elvol og mANPN OCLUUOPP®OT HE TIG TEPIMAOKEC OMOITNOES €VOC UEYOAOL
voonigutikov 10pvpatos. H oyediootikn mpocéyyion mov Ba epappdletar, amotelel
po vélkn péBodo, n omoia B amoppognoet kat Oa TPoPAETEL TIC AAAAYEC Kot TIg
ouvépyeleg LeTaED: TNG KOTAGKELNG Kol TOV GYESOCHOD TOV TOTOL, TNG AEtTovpYiag
TOV KIMplov Kot TG Olelptong ¢ LYEWVOUKNG TepiBaiyme, ™G TEPLOYNS
EPOOIAGHOV KOl TOV evePYElok®V cvotnudtov. To mpodypappe meptiapfavel o
PN avabe®pnon Tov GLVOAOL TV GCULGTHUATOV OlVOUNG TNG MAEKTPIKNG
evépyelog kol NG Oeppomrog OAwv TV KTNPiov €VIOE TOV TEPLOYDV TNG
vyelovopkng mepiBoiyme. Mo véo povado MAEKTPOTAPOUYWYNG (PLGIKOV 0EPIOV
TPUTANG TOpAy®mYNGS, Oa Tapdysl nAekTpikn evépyeta, Beppotnta kot Bo yoyel to vepod
Yo Tov KMpatiopd. Me tov tpomo avtd Ba emtevydel evepyelakn amodoTiKOTNTO Ko
YOUNAEG ekTouTEG S1o&Eetdion Tov avOpoaka, ONAadn LEYIETN €£0KOVOUNGT EVEPYELOG
COUP®VO, [LE TO, TEPIPAALOVTIKA TPATLTO.
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Eiova 3.5 : Eicodog kuipraxod ovykpotipoatos AOUCareggi Firenze, Itolio
IIyyn: Ipostudio/AOUC

3.1.1.4’Epyo oto AP-HP, Ilapicy, I'oiria

H épevva oyetkd pe m pebodoroyia oyedwacpuod STREAMER 6a ypnoionomost
otV WEPITTOON TOV evoOuaTOUEVOV  Ktnpiov oto Salpétriecre - C. Foix
[Movemotuoakd Nocokopeio oto [Tapict. To €pyo emkevrpdverar oto ktrpro Gaston
Cordier, T0 omoio TEPLEYEL EKTATNG OVAYKNG KO XEPOVPYIKEG €yKATOOTAGES. To
APHP pioketar ot dwdikacio g Pektictonoinong tov oxedacpod, g
Aertovpyiog Kol TG SlayEIPIONG TOV VOGOKOUEIOV O€ MMESO TEPIPEPEING EVTOC TNG
VYNNG TLUKVOTNTOS TNG AOTIKNG meployng tov [lapioiod. Xy mepintwon avt) N
evepyelok omddoon oyeTileTon UE TNV OMOTEAEGUATIKY OLOIKNTIKY UEPLUVO KOL TN
dwxeipon TV amoPANTOV, TN XPNOT EVOAAKTIKOV TNYOV evépyetag (m.y. Propdala)
KOLL TV DAOTOINOT VE®V EVEPYEINKMY VITOSOUMDV (T.)Y. LOVADES TAPOYWYNG NAEKTPIKNG
EVEPYELNG).

Eixéva 3.6: Salpétriere — C. Foix Iavemiotquioxé Nocoxoueio oto Iapio
Inyn: GoogleEarth
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3.1.2 Zvunepbopata

To tetpoetéq Evponaixd cvvepyatikd Epyo STREAMER, Eekivnoe npocpata. Ta
Baowa emredypata too STREAMER, o oyéon pe ta BIM kot GIS, eivon ta €€7g:

1. Ta onpacioroyikd, tvmoroyikd tpoéturta BIM «at GIS ypnopomrotodvral cov
TPOTUTO. GYESCUOD GE VEN KOl VOIOTAUEVE KTHPLO. VYNANG EVEPYELOKNG
amOO00NG EVOOUATOUEVO, GE GVVOTKIEG VYELOVOUIKNG TtEPIBaAyMG.

2. TThaicto yio ta BEM (Evepyetaxd Movtéha Kmpiwv), ta omoia dtacuvoéovy
To. LOVTEALDL GYESLOGLOV, KOTACKEVNG KOl SLOYEIPIONG £YKATAGTACEDYV GE OLO
Tov KOKAO {on¢ Tov KTipiov.

3. 'Eva oyediootikd epyareio vTootpiéng amopacewy, T0 omoio: lo&evel ta
dwdpaotikd poviéha oyedwopod BIM kor GIS, ypnowomoteitan otnv
avdAvon ¢ amddoomg Tov GYedIGHOD, KOl GTA KPLTHPLo omdPaoNs Kol GTIG
TPOTEPOLOTNTEG.

H épevva STREAMER oamotelel pior kotvoTOpO KoL OTOTEAEGLOTIKY OTAVINGN Y10
mv emnilvon NTMUATEOV  GUVOECIUOTNTAG Kol OLOAEITOLPYIKOTNTOS HETOED TV
JPOp®V  HOVTEA®V  TANPOPOPLOV, TO oYedlond Kot T ANyn  epyoireiov
VTooTPIENG, KOOMG Kol Yoo TNV  EMALCON TOV TPAYLOTIKOV TPOPANUATOV
evooudtomong dupopetikdv emmédwv Aentopépetag (LOD), 18img dcov apopd v
epapuoyn tov avolkt®v tpotintev IFC kot GML ywa v evepyetaxn avaivon. Ot wo
amoteAecpaTikég Avoelg Poaciloviar oty €Eumvn SGLVOEGIUOTNTO UETAED TMV
SPOP®V TOTOV HOVIEAMV KOl TAATQOPLOV OEOOUEVDV. G €K TOVTOV, 1] EPELVO VTN
TPowBel oMNUAGIOAOYIKOVG KOl YEMUETPIKOVG TPOTOVG Yo TN SLOGVVOEST TG YVAGNG
oL OPOPd, HOVTEAD Ko gpyaAein amd oyeTikoOg Topels. . Avtd eivor mOAD mo
Amod0TIKO KOl OUMKO TTPOG TO YPNOTN GE GYECN e TN Vmapén TtepAcTIOV peyebmv
TAUTQOPUOV EVOTTOINGNC, TV OTOI®V ivar 1laitepa SVGKOAN N dtayeipion.

M dAAn TpdkAnon mov koieitor va avtipetonicel 1o épyo STREAMER, sivor n
npocPacn ota gvaicnta dedopéva g Wiloktoiog mov oyetiCovial Le T evépyela
TV Kpiov. Avaivtikotepa, to gvoicOnta dedopéva G 1010KTNoIOG TEPLEYOLY
mnbopa otoyeiov mov oyxetiCovron pe v evépyela. To épyo STREAMER,
TPOKELTOL VO, avamTOEEL UL TPOCEYYIOT UE EUMEIPIKE OEOOUEVO KOl OVOADGELS,
YPNOWLOTOIDOVTAG TIS PEATIOTEG TPOKTIKEG KOL GTNV OMOio TO. TPWTOKOAAD LE TO
dedopéva avtd Ba dropuAidocovtol armotelecpotikd. [To cvykekpuéva yioo va yivet
avtd €QkTo, Ba Beomicovy KOTAAANAEG opddeg TPMTOKOAAOL OV Ba EgKAedDTOVV
0. 0€0OUEVAL OO TO QOGO TOV TPEYOVOMV TNYMV, GTIG 0moieg Bao GLUUETE oLV
apepodANmTa Opyava 1 opyoviopol (m.y. TOMKEG OpYEC N TAVETICTHUWY) Tov Oa
EVEPYOLV G EMOTATES TOV GLVOAWMV 0EOOUEVOV (cLUTEPIAAUPOVOUEVOV EKEIVOV OO
BIM ka1 BMS).

3.2 Energy Atlas Berlin

‘Evog onuoavtikdg otdyog g mOANG tov BepoAivou eivor n peimon tov ekmounov
CO2 «atd 40% to étrog 2020. 10 mAaiclo avTG, TO €miCNUO TPOHYPOULUUON TOV
Bepolivov Environmental Relief Program [SENGUV, 2011] emkevipoverar cto
KTIPLoKO amoOfepo Kot 6TV amaitoOUEVn evépyela BEpuavong, TG omoiog To T0c0oTd
ayyilet o 80% NG GLVOAKNG EVEPYELOKNG KOTAVAA®OTG VOGS KTipiov kot To 40% g
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GUVOAIKNG OOTIKNG KOTAvVaAoKOpEVNS evépyelag oto BepoAivo [AGEB, 2012]. Qg ex
TOUTOV, 0 OTOYOC €lval M avénom TS EVEPYEWKNG OmOS00NG TV KINPimv Koat,
ocvvenmg, N pelwon tov ekmoundv CO2, mpayuaTOToOlOVINS £NEUPACELS GE AVTAL.
EmumAéov, n amddoon TG NAEKTPIKNG Kot TG evEpyeLag Bépuavong elvar avaykaio va
avénOel, pe MV E100YOYN TOV OVOVEDCIU®OV TNYDV EVEPYELNG, Ol OTTOIES KO OVTEC e
™V GEPA T0Vg B petwcovy Tig Tpéyovoeg ekmounéc CO2.

Mo onpavtikn TpobmdHecn Yo TNV TPOTOTOINGT TV GLUVOEOUEVMV LE TNV EVEPYELQ
AoTIKOV VTodopmv gival va eEacpaliotel 1 mopoyn evépyelag Tov Knpiov. ‘Etot, 1
YVOON GYETIKA LE TIG CUYKEKPUUEVEG EVEPYELNKEG OMALTNOELS OAMV TOV KTNplov KoTd
™ @don oyedopnol TV PETPOV gival oTpaTNYIKNG onuacioc, kabdg 1 Topaymyn
EVEPYELOG KOl Ol VITOJOUES OLOVOUNG TTPEMEL VO EIVOL GYEOIUGUEVES Y10l TIG TPEYOVGES
Kol HEALOVTIKEG KATOVOAMGES Kot TV @optiov ayyuns. [apd to yeyovog otL ot
TPOYUOTIKEG TIES KATAVAA®ONG Oev givar Olaféoiues AOY®D TOV KAVOVIGUMV
TPOCTOGIOG TNG WIWTIKNG (NG KOl TV OIKOVOUIKAOV cuueepdviov. [Ipokepuévon va
dtevkoAvvlel n {ftnom Pertiotomomuévo oyxedacud TV UHETPOV, €vog aptOpdc
TPOGEYYIGEDV YO TNV EKTIUNCT TOV EVEPYEINKDV OTOLTICEDV £YOLV OvamTLYOEl Ko
dnpoctevdel oto mapeOov.

3.2.1 ZvvonTiki) mapovcioon

To "Energy Atlas Berlin" givai po tpotofoviia, n omoia Eekivnoe emoTnHovVIKODS
EKTPOCAOTOVG, EMYEPNOELS TOV OPUGTNPLOTOOVVTOL GTOV TOUED TNG EVEPYELNG KO
ypnuatodoteitar and to Kévipo T'voong xor Kawvotopioag tov Evpomaikov
Ivotitovtov Kavotopiog kot Teyvoloylag pe otdx0 0V PETPLOCUO TNG KAYLOTIKNG
oAdayns. Me Bdon to onuactoroyikd poviédo minpoeopudv tov CityGML [Kolbe,
2008 Groger et al.,, 2012], to Energy Atlas Berlin emtpénel to oyedwopd pog
OAOKANPOUEVNG, OVTOAOYIOG Y10 TN XWPO-GTNLOGLOAOYIKT] OVOTAPAGTOCT) TG AOTIKNG
douNG, CULUTEPIAOUPOVOUEVOD  EVEPYEIOKMY  TANPOPOPIDV OO  OLLPOPETIKOVGS
EMOTNUOVIKOVG KAGO0VS. To gikovikd 3D povtédo g moing tov Bepoiivov (kupimg
oe LOD2), ypnowonoteitan g Pdon dedopévov, n omoia eivar EUTAOVTIGUEVN LE
Ospotikés  mAnpogopieg TV  EUTAEKOUEVOV  QOpé®mV kol KAGdwv. EmmAov
onpovpynbnke oe (o SOKIUAGTIKY TEPLoYn Tov Aovdivov éva dArlo ewkovikd 3D
LOVTELO TOANG, 6TO 0Toio TpdKeLTan va vioBetnBovV ot idteg apyéc [Kaden et al., 2012
Kaden et al., 2013].
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Ewcova 3.7: etcovika 3D poviéda moing wg Paon dedouévav tov Energy Atlas tov Bepolivoo
(opiotepa) kot tov Aovdivoo (deéid)

Inyy: "CITY-WIDE TOTAL ENERGY DEMAND ESTIMATION OF BUILDINGS USING SEMANTIC
3D CITY MODELS AND STATISTICAL DATA "’ R. Kaden *, T. H. Kolbe

To Bepatikd poviélo tov CityGML mapéyet o €va peydho aplfpud amaitovpevmv
KAMICE®MV Kot 1O10THTAOV, TT.Y. Y10 TNV CNUOGIOA0YIKT AmocHVOEST TOV EMPAVELDY TOV
KTNPlOV GE: EMPAVELL TOLYOV, EMPAVELN EOAPOVS, KUl EMPAVELNG GTEYNG, KAODS Kot
YL TNV TEPLYPAPT] TOV CYNUOTOS TNG OTEYNG, TOV TUTO YPNong, tov opiud tov
0pOPMV, TO £TOG KATOOKELNC, KOl TO VYOS TOL KTpiov.

)

Roof surface

Exterior Shell

Wall
surface
Ceiling

surface
Room

Opening
(Window)

InteriorWall
Surface

Floor surface

Ground surface

Eixéva 3.8: Osuatixn amoodvOeon tov kupiov aro CityGML [Groger et al., 2012]

IInyn: "CITY-WIDE TOTAL ENERGY DEMAND ESTIMATION OF BUILDINGS USING SEMANTIC
3D CITY MODELS AND STATISTICAL DATA"’'R. Kaden *, T. H. Kolbe

Ot Bepoticéc ovtotnreg, ol omoieg dev €xovv mpokabopiotel oto CityGML amd Tig
KOTNyopieg Kol TO YOPOKTNPIOTIKG, &xovv evoopotwdel oto Energy Atlas
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YPNOLOTOIDVTOS TOVG Unyovicpovg eméktaong tov CityGML: enextdoelg meploymv
epapuoyns (Application Domain Extension (ADE)), yevikevpévo oavtikeipeva
(GenericCityObjects) katl yevikéc 1010t1eg (GenericAttributes )[Kriiger and Kolbe,
2012]. Adyo g eveM&iag oty Oepatikn EKTPOSONTNCT oYEOOV KAOE avVTIKEILEVOL
ne yoptkn ovaeopd kot eminedo Aentopépetog (LOD), to CityGML amodeikvietat 6Tt
etvar €va 100viKd HOVTELD TANPOPOPIOV Ylo. TOV EVEPYELONKO KOl TEPLPAALOVTIKO
oxed1aGpHd. Avtd 10 HOVTELD TANPOPOPL®V amodnkeveTat Kot dtayepileTon and o
3D yewPdon, n omoia givor dopnpévn cvopeova pe tnv ocvuPatn oyxeolakn Paon
dedopévov tov CityGML kot €xer avamtvybel and 10 Ivotitovto N'ewdaiciog ko
I'eominpopopikng Emotqung oto Technische Universitdt Berlin kot otv "Edpa
I'eomAnpopopikng oto Teyvikd [Mavemotipio tov Movéyov Tpoceata.

To Energy Atlas Berlin mepilappdver apevog v avomapdctocn NG TPOyUOTIKNAG
KOTAGTOONG TOV TEPIPAAAOVTOC, TOV OVTIKEWEVOV KOl TOV TOPUUETPOV  TOL
oyetifovtol [e TV eVEPYELQ, LLE TV EVVOLL TNG AOTIKTG OTOYPOPNG KOl APETEPOV TNV
€PELVOL KO TNV OVOTOPACTACT] TOV ETAOYAOV Yo TN ANYN HETpav, o Bépata mwov
aQoPOVV TN GUYKPION TOV EKTIUOUEVOV EVEPYEWIKOV OTOLTICEDV, TNV TOPOYOYN
EVEPYELOG KOl TIG duvatoTNTES e£0tKovVOUMoNS TG, Ot EMAOYEC Yoo T ANy HETP®V
otmpilovtor 6€ aVOADGELS KOl TPOGOUOIDGELS HE YPNON TOV YEOUETPIK®OV KOl
ONUOGLOAOYIKOV TANpoeopldv tov Energy Atlas Berlin. Avtéc mepiapfavoovv
ReTall GAA®V TIC EKTIUNOELS TOV NAEKTPIKAOV KOl OEPLIKOV OToLTNOEOV TV KTNpimv,
TIG duvatodtteg PeATimong TG evePYEINKNG TOVG OmAS00NG, TOV GYEOGUO €VOG
BEATIOTOL €VEPYELOKOD OIKTVLOL €mEKTAONG, AapPdavovtag vmdym v {RTmon g
NAEKTPIKNG EVEPYELONG KOl TOL POPTIO, TNV EKTIUNOCT TOV EVEPYELONKDOV OTOLTNCE®V KOl
TNV EKTOUTN TOL 010&E1010V TOV AvOpOKa TOV OPEIAETAL GTNV KLUKAOPOpPIia, TNV YpNoN
NG YE®OEPKNG EVEPYELNG KO TO QVVAUIKO TNG NAOKNG EvEPYELNG. Me TNV petémetta
OLOOMPELON TOV TOPAUETPWV TOL Tpocdlopilovion oto Energy Atlas Berlin og
SLPOPETIKEG YOPIKES TEPLOYES, T.X. UTAOK, YEITOVIEG KOl GLVOIKIES, OAAG KOl 0o
nePOYES  OOpwv  vmodopdv, To Energy Atlas ypnowonoleitor  yoo  tov
TPOYPOUUATIGHO KO TN ANYT UETPOV GE SLOPOPETIKES KMUOKES Kot EMITEdD ANYNG
ATOPACE®MY, OO TO EMimedo KTipiov oto eminedo mOANG [Kaden et al. 2013; Kriiger
and Kolbe, 2012].

Ot mpoceyyioelg mov mapovoidlovral amd Tovg Strzalka kot Carridon €govv deiéet 6t
EKTIUNON TOV EVEPYEIOK®OV Omoutioemv Béppavong oe eminedo ktipiov odnyei oe
aSomoto  anoteAéopata.  Qotoéco, Yy va  oavénbet n afomotio TV
TPOGOOPILOUEVOV OOITNCE®Y TNG OEPLIKNG EVEPYELNG Y10 EVA GUYKEKPIUEVO KTHP1O.
H mpocéyyion tov Carridon [2010] €xel enektabel ota TAaicia tov €pyov Energy Atlas
Berlin pe Aemtopep) vworoyiopud TV OepK®V anT®AEI®V AOY® LETAOOONS o€ KAOE
nePPAALOLGO EMPAVELN Kol Ta KEPON BEPUOTNTAG TOL TPOEPYOVTAL OO TNV NALOKN
axtivoPoAia kot amd ecmtepkég Tyég Beppdtrag. Emmiéov, n {nmmon evépyetag v
™V Topay®yr (eoToL vepol €xel exTiunOel Kot (ol vEa TPOGEYYIoN Yol TNV EKTIUNON
TOV NAEKTPIKOV OTOLTNOEDV TOV KTNPLoV £XEl avoamtuyOel, Tpokeévoy vo extiun el
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1 CUVOAIKY|] OTOUTOVLEVT TPOYUOTIKN EVEPYELD (KaBapn EVEPYELR) TOV KTNPIOV EVTOG
™G TOANG ToV BepoAivo.

3.2.1.1 Extipnon amartoOpevng evépyerag 0éppavong

H amaitmon Oepuikng evépyetag evog ktipiov emnpedleton amd pio GEPA TAPAUETPOV,
ol omoieg mPEMEL Vo ANGOOVLY LITOYN KOTA TOV VLITOAOYIGUO. AVTEG Ol TOPAUETPOL
umopovv va opadomombovv oe €61 katnyopieg 1.) to KAipa 2.) n yewpetpio tov
KTptov, 3.) xprong tov Ktipiov, 4.) GLUTEPLPOPA TOV YPNOTN, S.) N KATACKELT] TOV
KTpiov kot 6.) o1 vanpeciec Kowng weéretag tov ktipiov. ITAnpopopieg oyetikd pe
TIG VANPECIEG KOWNG MEEAEWNG TOV KTipiov, dnAadr o AEPnTag kot To cHOTNUA
Bépuavong, stvor amopaitnTa Yo TOV VTOAOYIGHO TNG GUVOAKNG EVEPYELNG Omd L
oLYKEKPIUEV Ty evépyewoc. Agdopévov OTL o1 mANpogopieg avtéc dev elvan
dwbéoeg ywo v mOAN T0Lv Beporivov, vmoAoyiletor poOVO 1M amottovpevn
amoTEAECHATIKY evépyeln (KaBapn evépyewn) ywoo Béppavon yopov, pe Pacn v
npocéyylon "energy pass heating/hot water", mov onpociedbnke and 1o Ivetitovro
Owopov kat [epiparrovroc (IWU) [Loga kot Imkeller-Benjes, 1997].

3.2.1.1.1. Yroroyiopds TG KaBapiig amartoOpuevns evépyeras yia 0éppaven yopov

Onwg mpoovapépnie 0 VTOAOYIGUOG TNG OTOTEAEGLOTIKNG EVEPYELNG TTOV OoLTEITOL
d¢ €va KTNplo mpaypatonoteiton 6e OAM To KABOPIGUEVH GTAJO OMTOKATAGTAGNS TOV,
pe Baon v mpocéyyion "energy pass heating/hot water" tov (IWU).

H péBodog vroroyiopov tov IWU Baciletar og po Aemtopepn £E£TA0T TG OTMOAELOS
BepuomTog pécw:

v 10V KEADPOLE TOV KTIPioL

v NG TAKTIKAG 0EPIoUO Y1 o cLYKEKPLUEVT eEmTEPIKT Beppokpacio
v 1oV kepddv Oeppotnrtog and v nhak aktivofoiio

v 1i¢ sowtepikég mnyéc Oepuotnrac.

Ot aAy6p1BpL0t Yo TOV DTOAOYIGUO TNG EVEPYELNG TOV amtoLTEITOL Y10 TNV BEPLOVOT TOV
YOPOL KOOMG Kol Yyl TOVG YEWUETPKOVS VTOAOYIGHOVS TOV TIUAV  €16000V
vAomoovvton otnv Java. Qg apyeio €060V, €lodyeTol £vo TPOTLIO KTNPLO TOV
CityGML oe LOD2, oto omoio cvumepthapfavetor 1 nMAMKIOKY KoTnyopio Kol TO
€ldog g xpNong Tov Ktnpiov. Ta KOTOGKELAGTIKA YOUPAKTNPIGTIKE TOL KTIPiov Kol
T0. GTASL0L OMTOKATAGTUGNG TMV SPOPOV NAMKIOKAOV KATNYOPIHV TOV KTNPioV, OTwg
Kot To KMpoTikd dedopéva tng meployng tov Bepoiivov mapéyetar ypnoionotmvTog
éva mpdcbeto apyeio CSV. H vmoloyilopevn amantodpevn evépyeta BEppovong twv
EMUEPOVG GTANIMV ATOKATAGTAONG EVOMUOTOVOVTAL 6TO £KOVIKO 3D povtédo moANg
ocav 1010tteg Tov CityGML kot €161 givon O100€G1LES Yo TEPAITEP® OVAALGON LE
dwAertovpykd tpomo. H ewova 3.9 odeiyver o 3D amewkdvion g EKTILOUEVNG
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ETNOLOG AMOLTOVUEVIC OepknG evépyelag ovuyKekpipuévoy kmpiov evog O.T. oty
neployn Moabit tov Bepoivo.

Eixova 3.9: 3D ameixovion twv Eyypmouwv ktnpiowv ue foon v ektiuduevn eTHoio. amoitovuevy Gspuikn
evépyela.

Inyy: "CITY-WIDE TOTAL ENERGY DEMAND ESTIMATION OF BUILDINGS USING SEMANTIC
3D CITY MODELS AND STATISTICAL DATA "' R. Kaden *, T. H. Kolbe

3.2.1.2 Extipnon amortoOpevns nAEKTPIKNG EVEPYELOG

H extiunon g amortodpevng mAEKTpKNG evépyelog, Ommg Kot tng B€ppavong
eCaptator amd évav peydio apBpd moapapétpov. H tehevtaio oe avtiBeon pe v
TPt eoptdrol Kupimg amd Tovg YPNOTEG Kol TIG CLOKEVEG Kot Oyl omd TO PUGIKEL
yopaxktnplotikd tov ktipiov. H etaupeion evépyswog Vattenfall €yer ompocievoet
EUTEIPIKEG TYES TTOL AVTITPOCMOTELOVY TNV HECT] KATOVOAMGCT NAEKTPIKNG EVEPYELNG
TOV OLPOPETIKAOV LEYEDDV T®V VOIKOKVPLADV.

Ot tpelg oNUOVTIKOTEPOL TAPAUETPOL EIGOIOV TOV EICAYOVTOL Y10l TOV VITOAOYIGHO TNG
AmoUTOVEVNC NAEKTPIKNG eVEPYELNG Elvar: 1.) 0 aplBUOC TV VOIKOKVPLDOV Ova KTHP1O,
2) 0 ap1Budc TV Katoikmv ava votkokvpto kKot 3.) ) xprion tov Ktipiov. H yprion tov
KkTpiov AapPavetor amd to 3D ewovikd poviého moAng tov Energy Atlas Berlin.

3.2.1.2.1 Yrohoyiopog NG 0TOITOONEVIS NAEKTPIKNG EVEPYELOG

XPNOHOTOUDVTOS TOV EKTIUMUEVO OPOUd TOV VOIKOKLPLOV UE €vav, V0, TPELS,
TEOOEPEIS N TMEPICCOTEPOVS  KOTOIKOVG, 1)  OMOLTOVUEVI] MAEKTPIKN  EVEPYELD
vroAoyileton teMkd aBpoilovtag TIG HECEG €TNHOLEC KOTOVOANDGCELS MAEKTPIKNG

MANTA AHMHTPA eAida 100



22 louAiou 2015 Avartuén povtédou CityGml Kol eVOWHATWGEN EVEPYELOKWVY Sedopévwv o€ KThipLo

EVEPYELOG TOV O1APOPMV VOIKOKLPL®V. £T0 1kdva 3.10 mapovotdleton pia anetkdvion
YOPTN 7OV OElyVeEL TNV EKTIUAOUEVI] ETNCLNL OTOLTOVUEVI] MAEKTIPIKN EVEPYELN
OLYKEKPIUEVOV KINpiov €vioc g mepoyng tov Bepoiivov Moabit. O yaptng
nepthopPavel LOVO To KTHPLOL LE YPNOT KATOIKIOC.

34;

W e~ o

Eixova 3.10: aneikovion twv Epypoumyv ktnpiwv [e fach Ty EKTIUMUEVH ETHOLO. OTUITOVUEVH] NAEKTPIKH
evépyera [kWh / a]

Inyn: “CITY-WIDE TOTAL ENERGY DEMAND ESTIMATION OF BUILDINGS USING SEMANTIC
3D CITY MODELS AND STATISTICAL DATA"’R. Kaden *, T. H. Kolbe

3.2.1.3 Extipnon evepyeroxig anaitnong LE6Tov veEPOL Ypriong

H extipunon g evepyslokng amaitnong yio v mtoapaywyn (eoTov vePOD VOGS KTIPiov
e€aptator kupiwg and tov apBpd Tov katoikov tov. o v extipmon 1o TAaictlo
tov Energy Atlas Berlin, ypnoyonoteitor o péon tipn xotavaioon avé Gtopo, 1
omoia dnpoctevnke and v IWU. To akdérovbBo oynua deiyvel wa 3D anekdvion
TOV EKTILDOUEVOV ETNOLOV EVEPYEINKDOV OVOYKAOV Yo TV Topaymyr] (e6Toh veEPOL
ovykekppévov Ktnpiov evog O.T. oty meproyn Moabit tov BepoAivo.
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Eixova 3.11: 3D ameixovion twv Eyypoumyv Ktnpiov e foon 10 EKTIUMUEVO ETHOIO0 OTAITODUEVO (E0TO
vepo xpiione.

Iyyn: “CITY-WIDE TOTAL ENERGY DEMAND ESTIMATION OF BUILDINGS USING SEMANTIC
3D CITY MODELS AND STATISTICAL DATA"’R. Kaden *, T. H. Kolbe

3.2.2 Xvpnepdopora

Yto mAaiola g tpwtoPfovAiiog tov Energy Atlas Berlin, pe faon onpacioroyikd 3D
HOVTELD TOAE®V KOl OTATIGTIKA OTOlKEln, TPOcOlopioTnke G€ €mimedo KTipiov M
evepyewok] tov {fmon. Ot exTUNoEL MOV VLTOAOYIGTNKOV KOl GTNV GUVEXEWL
ONUOGLELTNKAY, TPAYLOTOTOWONKAY O OTEVH] ocuvvepyacsio pe to Ivotitovrto
Apyrtextovikng oto TU Berlin, 10 omoio éxet mpooodiopicel tovg Opovg TmV
OLKOOOK®MV KATAGKELAOV. 26 €K TOVTOV, TO SL0BECLA ETIOTLO KTIPLOKA LLOVTEAL TOV
Bepoiivov og enimedo LOD2 ypnoyoromnkav yio Tov amgvbeiog VToAoyiGHod tomv
OeOTIKOV EMPOVEIDV TOV KTIPIOV, TO OKOOOUIKO TOVG OYKO, KOl TO VYOG TV
o0popwVv. Evd mpdcbeteg onuacioloyikég TAnpopopies, Onwg 10 NAMKIOKES KoTnyopies
TOL KTpiov, TO VYOG Kot 1 ¥PNonG TG owodouns £xovv evoopotwdel kol eivor
SlaBéo1peg Yo TOV LTOAOYICUO TNG EvEPYELOKNG {TNoNC.

O vmoroylopog tov Bepuatvopevov ydpov Kol dykov €vog Ktipiov, KaBdg Kot
TANPOPOPIEG OYETIKA HE TO OlOpEpioCHOTA YiOL TNV EKTIUNOCN TNG OTOLTOVUEVG
NAEKTPIKNG EVEPYELNG, TPOYLOTOTOONKE YPNCYLOTOLDVTOG £V TPOTVTO KTHPLO GE
LOD4. Avt n avénon tov LOD, enépepe avénom g a&lomioTiog Tov EKTIUNGEMV.
Ta anoteAéopata glonydnkav oto gwkovikd 3D poviého méing tov CityGML cav
vevikég 1010tnteg (Generic Attributes) kot eivor Sto0éotpa yloo TEPAUTEP® AVOADGELG
pe OOHAELTOVPYIKO TPOTO T.Y. YOPIK®V OUAOOTOMGES, Yoo TNV eElc0ppodTNon
CLUUPATIKAOV KOl OVOVEDGCIU®OV TNYOV EVEPYELNS KOOMG KOl Yo TOV GYEOCUO
BéATotoV diktHmv. O Tepartépw epyaciec mov Ba AdBovv ydpa Ba epumepiéyovy mo
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AEMTOUEPT] EMKVPMOT] TOV OMTOTEAEGUATOV KO EKTIUNGCT TNG OTOLTOVUEVNG EVEPYELOG
TOV KINPIoV Kol o€ GALX KPATT.

3.3 Kt1pra 61£00V uNdevVIKIG KATAVALMGNG EVEPYELOG

Yopeova pe v oonyia 2010/31/EK, xtipia oyeddv pndevikng katoviilmong
evépyelng Bempovvion eketva mov £Y0oLV TOAD LYNAN EVEPYELOKN ATOOO0N Kol M
OYEOOV UNOEVIKT N TOAD YOUNAT, TOCOTNTA EVEPYELNS TOV OTOLTEITOL Y10l TNV KAALY
TOV EVEPYEWNKMDY TOVG OMOLTNOEWV, KOALMTETOL G TOAD peydAo Pabud omd
OVOVEMGLESG TTNYEG EVEPYELOC.

3.3.1 Kivntpa yio tn onpovpyio ktnpiov ELaoTG EVEPYELOKIS KOTAVAL®OONG

2Opemva pe Tov véo okodopkd vopo 4067/2012 (PEK A’ 79/9.4.2012), apbpo 25 ta
Kivntpa yo v onpovpyio KTnpiov EAAYIGTNG EVEPYEIOKNG KATOVAA®ONG ival Ta
axoAovOL:

1. Kmpuw «atnyopiag A+ eAdyiotng oOvvathig KOTOAVOAMONG €VEPYEWS HECH
cvotpdtev g£otkovounong evépyelos, Hovadmv Xvumapaywyng HAextpiopod kot
Oeppomrog Yyning Amodotwkomtog (XHOYA), kot GUGTNUATOV OVOVEDGIL®V
TNY®OV EVEPYELNG, EXOVV KivTpo adénong Tov 6.0. Katd 5 %.

2. Ewum avénon tov 6.9. katd 10 % mpoceépetar o€ KTNPLo EAGYLOTIG EVEPYELOKNG
KATAVAA®GNG oL Topovctdlovy TopdAANAa eE0tpeTik) TEPPOALOVTIKY OTOSOO0T).
Ta xmpuw ovtd Bo mpémert va mapovctdlovv ETNCLL TPWOTOYEVN] EVEPYEIONKN
Katavaiwon v 0€puavon, KMUATIGHO, POTIGHO, aeplopd Kot (eaTd vePO YpNong
Kkéto tov 10 kWh/m2/étog

3.3.2 Tgyvikég MoELS Y10, TN ONUIOVPYia KTNPI®V EMAYLGTNG EVEPYELUKIG
KoTavaroong
1. Evepyetaxd amodotikd KTiplakd KEAVPOG

2. TTaOnTikd nAlakd cuGTHHOTA KO AvVAKTNoT BepuoTnTag
3. voKOG dPOCIoUOG
4. Evepyelaxd amodotikd cuotipate H/M

5. Hopaywyn evépyerog and AIIE

3.3.3’Epyo AIDA

Y10 mAaiocwo TG mpoomdbelng va  dnuovpynbodv  KTplo GYESOV  UNOEVIKNG
KatavdAwong evépyelag oyeotdotnke 1o €pyo AIDA. O tithog tov épyov eival
Affirmative Integrated Energy Design Action (AIDA). H ypnuotoddtmon
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npoypatoromOnke and Intelligent Energy for Europe kot 1 didpketo {mng Tov glvan
36 unvec. Ov vmpeoieg mapéyovior omd EXAYYEAUATIEG TOL OPUCTPLOTOIOVVIOL GTO
YOPO TNG UEAETNG N KOl KOTOOKELNG KTINPIoV ( OMMG OpPYITEKTOVEG Kol GAAOL
UNYOVIKOl, KOTAOKEVAOTEG KTNPIOV KTA) Kot amodékteg elval ot Aot kot ot Popeig
Tomikng Avtodioiknong. Ocov apopd Tovg TPM®TOVS 0 POAOG TOVG Elvar KOBOPLOTIKOG
OTOV KTIPLOKO TOHEN. ZVYVE Tapatnpeitan OTL 0 oXESACUOG TOL GLVOAOL TOV KTIPIOL
N EMUEPOVG GTOLYEIV TOV OV AVTATOKPIVETOL OTIS TEXVOAOYIKEG e&eMEels , Kuplwg
OG0V aQopd TV aAANAETIdOpaoT petald TV empépovg ototyeiwv. I'a to Adyo avtd
10 épyo AIDA amockomel otV Topoy ] OVGLOGTIKNG TANPOPOPNONG GE UNYOVIKOVS
OYETIKA LE TOV OAOKANP®UEVO GYedOGO TV KTnpimv. Ocov apopd Toug ANHovg Kot
toug Dopeig Tomkng Avtodioiknong Umopovv Kol avTol e TNV GEPO TOVG Vo
dtdpopoticovy onuaviikd poAo oty enitevén tov Evponaikod Xtoyov 20-20-20,
Kkavovtag e€otkovounon kot opOoroyikn ypnom S evépyelag, Kabdg emiong kot e
Evtaln avove@oL®mV TNY®V evépyelnc. QoTOG0 Guyvd mapatnpeitol 0Tt Ot €V AOy®
Qopeic 0ev dBETOVY EMOPKN KOl EKTEVIG TANPOPOPNON LE OTOTEAECUO VO UMV
Aappdvovv TG koAvtepes duvatég amopdoels. To épyo AIDA, amockonel oto va
EMADGEL TO TPOPANUO ALTO TPOCPEPOVTAS ATOPAITTN TANPOPOPNGT GTOVG SNUOVE
Kot vrootnpiloviag v Yapa&n NG EVEPYEWKNG OTPOTNYIKNG TOLG, (MOTE VO
ouvelsépovy 6to o10)0 20-20-20. Yrdpyovv tpia enineda cuppetoyng evog @opéa
Tomukng Avtodwoiknong oto épyo AIDA. To mpdto eminedo avapépeton o
OCLUUETOYN OE OPACELS EVNUEPMONG- EMOKEYELS GE KouvoToua Kthpla. To dgvtepo
eMinedO aPOPE TOV EVEPYELNKO GYESOGUO KOl TO TPITO OTNV KOTAOKELN KTNpiwv
oxe0OV UNOEVIKNG KATAVAA®ONG.

3.3.3.1 X16y0G TOV £pYOV

o [Ipo®Bnomn tov oAoKANPOUEVOL EVEPYELOKOL GYESOCHOD  KINplov  GYedoV
Mndevikric Katavalwong Evépyeiag (Nearly zero-energy buildings).

e Evpeia 614000 Kot vioBETnon NG KATOGKELNG TETOI®MV KTNpimv,
nov Ba 0dNyNoEL 6€ pelmon TG KOTAVOAMGKOUEVNC EVEPYELNG KOL TV
EKADOUEVOV 0EPLOV POT®V TOV Beppoknmiov

3.3.3.2 Etaipor oto £pyo

01 GUUUETEXOVOEG YDPEG GTO £PYO EIVOIL O1 TOPAKATW:

F  Avotpio ( Teyvoloykd movemotiuo Biévvne TUV kar AEE- Institute for
Sustainable Technologies)

F Ionavia ( CIMNE-Building Energy and Environment kot Catalonia Institute

for Energy Research)

EAMLGSa( Kévipo Avavenoipwv [Inydv Evépyetag)

Itodio. ( EURAC-Research, Bozen/ Bolzano)

Ovyyapia ( Geonardo Environmental Technologies Ltd)

ToAAio ( HESPUL- énergies renouvelables & efficacité énergétique)

Hvopévo BaciAewo ( Greenspace Live Ltd)
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»
M= kane | KENTPO ANANEQEIMON TIHION
=y CRES | KAIE=0IKONOMHEIHT ENEPTEIAY

Ewcova 3.12: Eraipor oto épyo
Inyn: www.AidaProject.eu

3.3.3.3 O¢@éin amd TNV cvppeToY] 670 £pPYO

v o1 ®opeic Tomkng Avtodioiknong mpdkertar vo  Aappdavovv  €ykvpn
EVNUEPMOT) YO TIG TPEYOVTES EEAIEELS GE BECUIKO KO TEYVOAOYIKO EMIMEDO

v' o1 ®opeig Tomikng Avtodioiknong mov Ha cuviyovy TOUPOVO Tuvepyaciog
pe to Kévipo Avavewowov IInyov Evépysiag (KAIIE), tovg mapéyeton
EMIGTNUOVIKY] LTOGTNPIEN KATA TN S10dIKAGIo GYEOAGHOD EVOG VEOL KTipiov
TOLG 1N TNV OVOKOTOOKELY] €VOC LEIOTAUEVOL (T Toudikdg oTaduog,
onpapyeio kth.), COLPOVA LE TIG TPOIAYPAPES TOV KTIPIOV GYEGOV UNOEVIKNIG
KATOVAA®GONG EVEPYELQG.

v' Emotmuovikn vroothpién ot xpniomn epyareiov Aoylopkon yio 1o oxediacud
KTNPlov 6xedov UNdEVIKNG KATAVAAWDGNG EVEPYELOGS.

v' Tapoyi cupBovAdv TPog TOLC EMAEYUEVOLG ANHOVG TOL WETEXOVV ©TO ¢
2Oopupovo Anudpyov’ kot emBopodv va TPOcAVATOAMGOVY TOV EVEPYELNKO
TOVG GYEOACUO TPOG TOL KTNPLAL GXEOOV UNOEVIKNG KOTAVAA®GTG

3.3.3.4 llopadeiypoto KoA®V TPUKTIKOV 06 10 épyo AIDA

To épyo AIDA epapudomnke 1660 otnv ompiovpyia vémv kKmpiov 660 Kot otnv
avaKoivion vapyoviwv. AKoAovBovv opiopuéva amd avTd.

MANTA AHMHTPA YeAida 105



22 louAiou 2015 Avartuén povtélou CityGml Ko EVOwHATWON EVEPYELAKWY SE60HEVWV OFE KTHPLO

- 4 Fl M, NTEG!
B - Kripio karoikiag R
'~ Avofddmon o Plus Energy
. Kapfenberg, AugTtpia

www.aidaproject.eu

4 32 Mopepiopara | 60.96-88,71 e xaBaph
zmpdvgum kaBiva

Evepysiakn gymon | 11,6 kWhim®

______ 5 > yia 8éppavon

o - - || soompa ©B 400 n¥ (50 kwy) aT
\ opoor

o e W MR 0 ORI 5 hompa 8éppavang | 200 m nhiaxoi Beppioi
1 w KEN '-‘oMkm;an [IHTON
wgCRES | KA N

Ewcova 3.13: Epapuoyn Epyov o€ KTipio KaTolKias oty AI)O‘Tpla
Inyn: Hyyn: www.AidaProject.eu

Co-Amend oy e TR Gert Beey Kirce
Frogramme of the Euscpean Unon

ﬂ‘ Mpageia plus Energy i
AvapBdBuion ot Plus Energy
Biévvn, AucTpia
www.aidaproject.eu

Mupyoc Mpageiwy Tou TexvohoyikoU MNavernaTnuiou ¢ Bigvvng

Mkt emgaveia 7.322 n¥ (10 6pogor)
\ Evepyciak 3.4 KWhin?
- . e g"‘m‘ ;Iu el TECHNISCHE
- PRavon I lj UNIVERSITAT
Evepyeiaki 2,5 kWhim? w1 E N [ Universiiy & Eachnoioay
3 irnon yia wukn "
Evepysiaki 5,6 kWh/m*
jTnon yia
WIOHO
VEPYEIOKT 1,0 kWh/im*
iTnon yia
Y - . pIopo
) SuoTpa ©B To peyaAitepo ©B L
guoTnpa Mg o
Auvotpiag
vowpawpivooe
rad > aq Ko
vepou

Ewcova 3.14: Epopuoyn épyov oe ktipio ypopeiwv otnv Avotpia
Ipyy: Inyyn: www.AidaProject.eu
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éy DS e Achan.
-k\',/‘ Tpame{a AipaTtog Tng KataAoviag
Néo kTip1o ypuageiwy, BapkeAdvn, loTravia

;) .. Cooling demand (kWh)
%5+ Demanda refrigeracion (kWh)

— -
.

S I S, S S, e s Okl B e UF
e Rsforance bubing (curam wall)

BIREY o 7 o oo i pveconer

Kripto ypadeiwy (16.600m2)

+ Efwtepwkol tolyor U=0,3 W/m2K, G-Value
yuéhwvng pdoong ¢ 0,27

Evepysiakr] Jitnon yia Séppavon: 8 kWwh/m?2
Evepysiakf) Zitnon yia Logy: 24 kiwh/m?2
Oeppikd NALakd KoL GwToPoATAIKE CUOTHILATE GTHY
opodn

-l 4

Eiwcova 3.15: Epopuoyn épyov oe ktipio ypopeiwv otyv Bopkelovy
Inyn: Hyyn: www.AidaProject.eu

| 4 - AFFIRMATIVE INTEGRATED
. rﬁl EtrayyeApaTikn ZXoAn
n - AiBouo£g, ypugsic, £pyaoTipIo, OIKOTPO PEI0 Kl KOvTive
e :
Amstetten, AvoTpia

www.aidaproject.eu

Kripio TroAAwv
XPHoEwv

Evepysiakn 20 kWh/m?
rimon yia

[Zuotpa®B | 5 kw, tracking
system
Zootnpa
nAeBéppavong
HE Plopdda

Froqamse ot the Euscoman Lien KAI EZ0IKONOMHEHT ENEPTEIAZ

[
i A B B M= KANE | KENTPO ANAKERFIMON TTHTON
S|y CRES

Eixéva 3.16: Epoppoyn éEpyov oe ktiplo emnoyyeluotikng oyolns oty Avotpia
Ipys: Inyn: www.AidaProject.eu
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| AFFIRMATIVE INTEGRATED
l , ., . ENERGY DESIGN ACTION
{!ié Mpdoivn MAoTikA AcTIKA CeITovia
- ,V/ 3 5 % 2 5 - -
Evepysiaxi avafdBpion 4 wo Aukaroikiov, Ayia Bappdp o Armikig, EAAdda

www.aidaproject.eu

Evepyeiakry Zmon | 17,85 kWhim*

yia yogn

E&oikovopnon 76%

EVEPYEING

Zuvelopopd 0,350MWp

yewBeppiog 21,7 kWh/m?

Z0oTnpa ®B 0.040 MWp
wilpoUTohoyiguds | 7.154.194 + Mp. kane | KENTPO ANANEQEIMON TTHION
Frofumes s Bivpm then 256.408 yopnyieg N[ CRES | KAIE:0IKONOMHEHE ENEPTEIAY

Ewcova 3.17: Epopuoyn épyov o aotiki yertovia otnv Ay.Bapfapa
Hnyn: Hyyn: www.AidaProject.eu

Avakaivion Kal TTpocBiKn, EvowWUATWen TTabnTIKWY CUSTHHATWY
Aoutpdki, EAAG S

% rﬂ’ AnpoTikn BipAIo6fiKkn ATy e
SN~

1 www.aidaproject.eu

Evepyaiakn {Atnon | 1,36 kWh/m?
yia Béppavon
| Evepyeiad Zamon | 57,68 kWhim?
yia pugn
Eolkovépnon 91% Oéppavon
SRS 41% Wodyn Kripiakd * Augnpévn Beppopdvwon
TewBEPHIKES 16,6 kW Béppavan KEAUQOG + Hhiakdg Toixog Trombe
Beppornrac | 14,0 kW wugn

Co-Anckd By oa (04 Ryerd Evsayy Eanpm
Proqramese of the Cipscoman Liven

Eixéva 3.18: Epopuoyn épyov atn dnuotikn Piriobnxn oto Aovtpdxi
Ipyy: Inyyn: www.AidaProject.eu
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ZX0oAIK6 ZuykpoTnpa 0500 KAedvBoug

.~ Evepysioki uququan ps ATE, OsooaAovikn, EAAdda

"! - roject.eu

v
-
Sy

K

Evepysiakr] ZRmon ’ 20,25 kWh/m?

Kripiaké 15 EZwrepikr) Beppopovwon ¥ Seppavan
KEAUQOC « AvTIKardaTaon mapabupuwy Evepyeiaxry ZRmon 2.30 KWh/m?
« EEwrepikd oxiaotpa yia pugn
) |19, /
HM + Evepyeiakd amodoriké ouaTnpa Evzpvsmm'(mncn 1950 S
; yia QuTIoH6S
£YKATACTACEIG (PWIITHOU
» BEMS Mapaywyn 26,85 kWh/m*
AME - TewBeppik aviAk evepyeiag amo AME | yia Béppavaon \
e 4 OB EVOWHATOREVT TV 0pO@ | | EBRIKUAHNON o L8R i
Hicanueiolial timehaisk RBVEPYERRES | KAl EXOMONOMHEHT ENEPTEIAY

Ewcova 3.19: Epopuoyn épyov o€ ayoliké ovykpotnue otnv Ocooalovikny
Inyn: Hyyn: www.AidaProject.eu

AFFIRMATIVE INTEGRATED
ENERGY DESIGN ACTION

|
mé KI dAAEG EQUpPHOYEG. ..

www.aidaproject.eu

% IMoAvkaTtoikia, Zanklhof
[MoAvkaToKi,

Kapfenberg

Plus Energy Network
Reininghaus - Smart City Graz

www.sb13.org/index.php /en /programme fexcursions

Lo by T .m.,.«s..u,s.. ™ ‘ KAHE | KENTPO ANANEQZIMON NTHION
irestod ‘w CRES | KAl EZ0IKONOMHEHE ENEPTEIAS

Ewcova 3.20: Aldes epopuoyés tov Epyov
Ipys: Inyn: www.AidaProject.eu

3.3.4 Nopko [Mhaicwo Evepyeraxng Andooong Kmpiov

2NV LTOEVATNTO OVTY TEPLYPAPETAL TO VOLIKO TAOIGIO EVEPYEWNKNG OTOSOONG TMV
knpiov. Ot kuprotepot vopot gival ot akdAovOot:

Anpocro Awafovrevon ( Ekieroe 14 Xemtepppiov 2012)
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Ktipro pe 6yed6v pndeviki katavaimon evépyerog (ApOpo 9)

e Amd v 01.01.2021, 6lo to véo kTMpla TPEMEL Vo €lval KTHPLOL GYESOV
undevikng katavdiwong evépyswg. o ta véa kmpla mov oteyalovv
VINPEGIES TOL dNUOGIOV Kot EVPHTEPOV dNUOGIOV TOWEN, 1) VITOYPEMOT] OVTN
tifeton o 1oyd omd v 01.01.2019.

°* ... eykpivetar €0vikd oyédto avénong tov aptpod Tov Ktnpiov pe oxeddv
UNOEVIKY  KATOVAA®ON eVEPYEWS, TO Omoio dvuvatal Vo TEPAApPAvEL
POPETIKOVS GTOYOVG OVALOYOL LLE TNV KOATHYOPia ¥pHoNG TOL KTIpiov.. ..

o To Bvikd oyédo mepthapfavel, HeTa&y GAA®V Ta €ENG oTOlXElN!:

a) Tov KaboploUd TOV TEXVIKOV YOUPUKTNPIOTIKOV TOV KTNPI®V LE
oxedOV UNOEVIKT] KOTAVAAWMGT) EVEPYELNS, AAUPAVOVTOS LITOYN
TG ebvikéc,  Tmeplpepelokég 1 TOMKEG  GLVONKES,
neptopfavopévor  aplBuntikod  dgiktn g ¥PNONG
TPMTOYEVOVG EVEPYELNS O€ KIAOPaTOpPeS avl TETPOYOVIKO
HETPO KATA £TOC.

b) Tovg evdiduesovg 6TOXOLE Yo TNV PEATIOON TG EVEPYELOKNG
amodoong TV vémv Kmpiov €o¢ 1o 2015, oto miaiclo g
EPAPUOYNG TOPOYPAPOD 1,

Odnyia 2012/27/EK Yo TV €vEPYELOKT] 0TOI00T)
ApBpo 5

e  Me v emevracn Tov dpbpov 7 g odnyiag 2010/31/EE, kabe kpdtog pérog
pepyvd oote and t 01.01.2014 to 3% tov GLVOAKOD gUPadOV damEdov
Oepuovopevov  M/kar  yoxduevov  Kmpiov mwov  eivor  1010kTTO. Ko
Katalopfoavopeva amd TNy KEVIPIKY OMudcta dtoiknon tovg, avokovifeTot
k6B ypovo mpokeywévov va ekmANpBoHV  TOLVAAYIGTOV Ol  EAMYIOTEG
OTOLTIOELS EVEPYELOKNG ardO0oNS ov £xovv Tebel Kat’ epappoyn tov dpbpov
4 tng odnyiog 2010/31/EE.

3.3.5 llpopipata

H epappoyn ktnpiov oxeddv undevikng KaTovaAmong 6Tovg OOV dev eival EDKOAO
va vAoromBel kabmg mpoxvITOLY TANOMPO TPOPANUATOY, TO. Omoid dEV APOPOHV
pévo v EAAGSa. Apywd éva té€toto eyyeipnuo amortel vymin déopevon and Tov
Aqpopyo kol Tig vanpeciec tov dMUovL. Agdopévov OTL 01 dMUOL £Y0LV avVOaAdPet
OTUOVTIKO KOUUATL EDOVVAOV TOV KOWOVIKOV DIOYPEDCENDYV, TOPOVSIALETOL SOVGKOALN
010 va pootebel Eva akdpa KabnKov TE€To10C PUGE®MS. AKOUN 1| OIKOVOUIKT Kpiom
Kot 1 EAAEYN KEQOAUI®V OEV ELVOOLV TNV dNUIOVPYIR VE®V KTNPi®V 1 TNV EQAPLOYN
ToPEUPACEDY GTOL VITAPYOVTO, TPOKEWEVOL Vo, 0KOAOLOOVV ToL €V AOY® TPAOTLTOL.
Emiong dev €xovv axoun opiotel ot €BVIKEG TPOSAYPOUPES Yo TOL GYEIOV UNOEVIKNG
KOTOVAAWDONG KTHPLOL LE OTOTEAEGLOL TOL KTIPLAKA £PYa Vo amokKAIvouy omtd 10 6TdYO0.
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Téhog amd mhevpdc Oeop®dV Kot SLOIKAGIOV VITAPYOLVV TOAAEG KaBLOTEPNOELS Kot
ypealovtat Tpdcheta PETPaL.

3.3.6 AmoteréopaTa Kol 0QEAY

Tao omoteléopoto Ko To OQEAN 7OV TPOKELTOL Vo TPOKOLWYOoLV omd v Vmapén
EVEPYELOKA OTOJOTIKOV KINpiov &ival TOAD onuavtikd kot exmpedlovv moukileg
eKQavoelg g (oNg Tov ToATOV. Apyika Oa petwbel n evepyelakn Katovaloon Kot o
QOPTOG ayUNG. Amotédecpa avtdv Ba givar n peiwon Tov dto&etdion Tov dvBpaka Kot
aKoAOVO®G 0 mEPLOPIOUOS NG KAoTikng aAlayne. ‘Etot Oa avafabuictovv ot
ouvOnkeg Owfiwong ota KNPl Kol OTIC TOAELS HE ovvémewn vo PeAtimbel m
Kanpepvotnto Tov ToAitn. Avtd pe v celpd tov Ba mpokarécel evarcinTomoinon
KoL 0AAOYT TNG CUUTEPLPOPAG TOV Kol TAEOV Oa Kiveital HE YVOUOVE TNV TPOCTAGIN
T0V mEPPAALOVTOC Kol TNV OmodOTIKY ypfion ¢ evépyelas. EmmpocOeta Oa
avadeybel o polog TG TOMIKNG avTodloiknong kot o epappolovior pétpa
eEowkovounong evépyelag. AkOUNn TPOKELTOL Vo KivntomonBodv ot SLUVAUELS TNG
ayopdg Kot g Tpomdnong enevovoemv pe katevbuven v agipopo avamtuén. Télog
avapévetotl va dnpovpynel peydrog apbpdc Bécewv epyasciog.
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4. 3D Modeling

Ta ocvvnn 3D povtéha dlayepilovion peydAa cOvoid SeSOUEVEOV TOV OTonTovV
OTOTEAECUOTIKE AOYIOUIKE Yoo TV ontikomoinon. Exovv avamtuybel didpopeg
TEYVIKES Yo T PerTion TG amddoong TG TAoynong péow evog 3D povtédov, Onmg
SLLPOPETIKA EMIMESD AETTOUEPELNG , YPAUPIKA YOAUNANG OVAALGONG, XPNION TNG EIKOVOG
TOV OVTIKEWEVOL, avTi TG Yempetpiag tov. Oheg avTég Ol TEXVIKES GTOYELOVY GTNV
OMEIKOVIOT LVYNANG AETMTOUEPEIONG OTO. OVTIKEIHEVO TOL €ivol KOvtd Kot younin
AEMTOUEPELD, OE QLT TOL &lval WO HOKPLA. ALUPOPETIKEG OVOTOUPUCTACES TMOV
avTikeévov pmopel va  amobnkevovion gite oe Bdoelg Aedouévov gite va
dnuovpyovvtar on-the-fly. Ta kopro wpofArquoto g amobnikevong moOAATADV
AVATOPUoTAGE®MY vl apevog 1 TomoBETnon VYNNG AemTouépelag dedopévmVy og
OedopEVO  YOUNANG AETTOUEPEING KOl OQPETEPOV 1) TEPLTTH OmMOOKELON TWV
OVOTTOPOGTACEWV.

"Eva £101K6 TpofAnpa Tov TpokvmTeL pe Ty ontikonoinon tov 3D yem-6edopuévav og
ovykplon pe 2D yem-dedopévev givar M avVOYVOGILOTNTO TGV OES0UEVODV, OGOV
aQopd otV TPocsyyon Tov peoiopod. Eve éva axoun mpdPfinuo eivor m
aAnienidpaon tov 3D povtéhwv ota 3D mepiPdiiovia, mov eniong amortel e0Uég
TEYVIKEC.

Ewovikny Ipayporwkétnte (Virtual Reality (VR)) kov  EmovEnpévy
IpaypaTikotnra (Augmented Reality (AR))

H Ewovwikn Ilpaypoatikdémro (Virtual Reality (VR)) wor n Emovénuévn
[Mpaypotuwcotnta (Augmented Reality (AR)), eivor teyvikég vmoompiEng vy
Beitiowon tng ontikomoinong Kot ¢ aAAnAeniopaong tov 3D yew-oedopévav. m.y.
TPOGHETOVY VOEC TAV® GE OVTIKEIEVA KOl SIEVKOADVOLV TV TAoNynomn péca oto 3D
neptPdArov. H VR givan o peaiiotikn avamapdotacn tov dsdopévav (oe 2D, 2.5D
kot 3D), mpdypo mov onuaivel OTL Ol AEMTOUEPEIEG KOL Ol QUOIKEG 1O10TNTES
OTTIKOTTOLOVVTOL TTOAD PEOMOTIKG, OKOUN KOl Ol NYOl KOl Ol GUUTEPLPOPES TWV
aviikelévov. Xe o VR o ypnotg e€epevvd kot mhonyeiton 6TOV TPAYUATIKO
KOGHO HE MAEKTPOVIKO VLTOAOYIOTH] OedOUEVOV. ApPKETEG £pevuveg €yovv MoM
acyoinOet pe to Bépa va cuvdésel 3D GIS pe VR.

3D GIS ko Internet

H 3D Web ontwconoinon Ppioketor oe e£éMEn. H €pevva oyetikd pe 1o yopikd
gpotuata kot v 3D ontwkomoinon ypnowonoiwvtag VRML (Virtual Reality
Modelling Language), X3D (eXtensible 3D) xou / 1 GML (Geographic Markup
Language) £yet o0mynoetl ot onpovpyio TOAA®V TPOTLTOV GLGTNUATOV.

4.1 llpooeyyiosig avakataokevn)s 3D avrikeypévov
Kotd ta tehevtaio xpovia peydin épevva d1e&dyetol Tpog TNV QVTOUATOTOING TG
3D ovoKotaokeung avTIKEEVOL (101mG avTd Tov TPOoEPYOVIaL amd Tov AvOp®TMO).
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Yrdpyer mowiMa mpoceyyicewv mov Pacilovior oe S0POPETIKES TTNYEG OEOOUEVMV,
HE OTOY0 TNV JPOPETIKY avdivon kot axpifela. o v katackevn 3D povtéwv
umopovv vo BempnBovv, T€coePLg YEVIKES TPOGEYYIGELS:

=  Bottom-up: Xe avt] Vv péBOSGO YPNGILOTOIOVVIOL TO GTOTLTMUOTO TOL
nwpoépyovtal omd 2D yaptes. ITo cvykekppéva avtd eEmbBovvial e dedopuévo
Vyog, To omoio mpocdiopileton amd laserscan dedopéva, tomoypaeucd, GPS 1
QOTOYpopUeETpIKA dedopéva. To TpdPAnUa pe avTv TNV TPOocEyylon givar OTt
N AEMTOUEPEIEG TOV GTEYADV OeV UTOopovV va povieAomomBovv. Aedopévon 4Tt
pilo tiun ypnoponoteitot yoo Kabe amotdmopa, To KTplo epgavitovior mg
TETPAYWVO 6TO HoVTELD. QQ0TOGO M €V AOY® TPocEyylon givol ToAD ypryopn
KOl EMOPKNG Yo €QPAPUOYEG mov dgv yperdlovtar vynAn axpifewo (dev
xpelovToL GTEYEC) Kot TOAAEG AETTOUEPELEG.

=  Top-down: Zg avt TV HEOOOO ¥PNOIULOTOLOVVTAL OL GTEYEG TOV KTNPIWV 1OV
TPOEPYOVTOL OO OEPOPMOTOYPAPIES GTEPEO-OPMTOYPOPieS, evaépla laserscan
dedopévmv Kot kdmoleg mAnpoopieg v Hyog (va 1 meplocdTepa onpueio
vyovug kKovtd ota ktpla, DTMs). Avtég ot Tpoceyyioelg divovv Eugaocn ot
povtedonoinon tov oteymv. [poeavmg, n akpifeio tov Aappavouévov 3D
HOVTEA®V €E0PTMOVTOL OO TV OVOAVOT) TV OESOUEVMV TNYTS.

= Agmtouepi|g AVOKATOOKELT) OA®V ToV otoyeiov: Xe avt) v pébodo
taptélovv mpokabopiopéva oynuata (apyétoma ktnpiov) oe 3D onueio mov
npoépyovtar laserscan Ogdopéva 1 3D axpéc mov avtiovvtor omd
aepogwtoypapies. To mieovékTnua VTG TG TPOGEYYIong €lvar 1 TANPNG
OLTOUATOTOINGT, EVD TO CNUAVTIKOTEPO UEIOVEKTNHO Elval OTL amoTeAel TOAD
rpovoPopa nEBodog, dedopévou ATt o1 aAyOpOLoL TOV YPNGILOTOIoVVTAL Elvol
TOAD TEPITAOKOL.

= Yuvdvacudg tov mopandve: H mpocéyyion avtn mepilopPdvel optopévoug
KIvOUVoug Ogdopévou 0Tt moAAéG mnyég Oedopévav (laserscan dedopéva,
TOTOYPAPIKA OSOUEVA, AEPOPOTOYPAPIEG KOl YAPTES) YPNOLOTOOVVTAL GE
OLUVOLOCUO KOl  HAMOTO  GE  OWQOPETIKN  KAIHOKO KOt TTOWOTNTO.
Xpnowonowwvtag povo Alyeg mnyég oedopévav Ba gioaybodv Atydtepeg
avakoAovBiec mov mpémetl va emALOOVY KT TN SLapKeLd TG EneEepyaciag.

Aegv vrdpyer por kool avtoOpaT TPOocEyylon avakatookevng 3D dedopévmv.
[Ipog to mapdv, n yewpokivntn Tpocéyyion e&akorovdel va eivar amapaitnn yio v
avolkodounon peyding kiipoakog, Aertopepmv 3D poviéhwv, yeyovog mov amotedel
EUTOO0 Yo TNV povtedomoinon aotikdv 3D meploy®v. Amorteitor mePIocOTEPT
€PEVVO. TPOKEWEVOL Vo KOTAOTEL 1 O1001KaGio VT MUILTOUATN. AVoTnpPOTEPT
ovuvdeon petasd g 3D avakoatackevng ko tov GIS, o vrapEel pe v ypnon tov
3D GIS.

4.2 XQPIKA XYXTHMATA NAHPO®OPIQN

Eva Xopwd Zvomuoa I[Minpopopiov (X.XIL) etvor por €0k  mepinTmon
TANPOPOPLOKOD GLOTNUATOS, OMOL 1 TANPOEOPOKY Pdon amoteAeitonr  amd
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TOPATNPNCELS Y10 YOPIKA KOTAVEUUEVA YOPOKTNPIOTIKE, OpacTnpldTnTEG 1) YEYOVOTA
mov kobopilovtal 6to Ydpo cov onueia, ypouués n emoeaveles. Etor éva X.Z.I1.
eneepydleTon otoyyeia Yo avTd To onpeio, YPOUUES 1) ETUPAVELEG, SNUIOVPYDOVTOS TIC
avaykoieg mANpoeopiec Yy TV amdvinorn Un  TPokabopIGUEVOV  YOPIKDV
EPOTNUATOV KoL OVOAVCEDV.

Y10 onueio owtd Ba wpémetl vo avapepbel 6tL 1 gpnor otov dpov XwPiKd 1 TOV Mo
ocvvnBiouévov I'ewypoaeikd Zvothpota IIAnpogopidv 1 ko axdpo Geo-data 1 Land
Information System kAm €xovv OmOTEAECEL OVTIKEIUEVO TOAAGDV cL{NTHCE®V Kol
SPOVIOV LETAED TV EWDTKAOV KoL TV YPNOTOV TOV GLOTNUATOV avtdv. H mAnbonpa
TOV OpOV Kol TOV OpopaV mpénel va amodobel oto o6tt ta X.X.IL sivon pia
KOvoOPYlo. ETICTNUOVIKY TEPLOYN Kol EMTAEOV OMOTEAEL OVTIKEILEVO TOAAGDV
(QLOIKOV KOl KOWOVIKOV ETICTNUDV TOL AGYOAOVVTOL LE TNV JIEKTEPAIMON YOPIKOV
otoyeiov. Ta X.Z.I1. dStoapodvion o€ TpELg OLAOES:

a) Tvotnuato xopikng aneikoviong (CAD)

To ovotiuoto yopikng omswkoviong (Computer Aided Design- CAD) Eexivnoav
Boacikd cav YpaeiKd GUGTAHOTO Amd GYEONCTEG ( OPYITEKTOVES, OXEOINGTEG TOMIOV
Kot Bopmyovikog oYedIcTES) Yo Vo VTOGTNPIEOVY Kot VO OmEKOVIGOUV TV Kobapd
oyxedlaotikny dovAeld toug. Ta onuepva mokéta CAD, 6umg, éxovv epodlootel pe
eMmALOV  SVVATOTNTEG TOVL EMITPEMOVV  TOLOTIKEG KOl TOGOTIKEG, GYESUGTIKEG
avaAvoelg Kot kuping dwabétovv Paoelg dedopévov otig omoieg pali pe to ototyeia
amofnkevovtan Kt évag eEonpetikd peydrlog aptBpoc cupPOA®V ylo TNV oXEOOGTIKN
YPNOT. ZaV OTOTEAEGUM, O OLTOUATOS GYESOUGUAC CUUTANPDOVETAL LUE L GEPE oo
dayeplotikég dvvatdtnteg (my. oAlaynq kAipakag, mepoTpoen, zooming, editing
KAT.)

Ymv 0 opddo. avinkovy kol 1 avtopatn yaptoypaenon ( Automated Mapping-
AM), dnhaon n epappoyn ypaeikov oto H/Y 1 onoila apydtepa enextdOnke pe v
duvatdHTTO VoL aoBNKEVEL KOl VO OVOKOAEL YOPIKO Kol Un YOPIKA ototyeio. mov
oLUVOEOVTOL UE TOL YPOPIKA, ONUIOLPYDOVTIOS £€TCL TNV VToopddo AvtopaTng
Xaptoypaenone Awyeipiong Eykataotdoswv (Automated Mapping/ Facilities
Management — AM/FM) yia tv ypron Kupimg ot dikTua KOng OQELELNS.

B) ITAnpogoprokd cvotiuota xpnoemv yng (L.1.S.)

Ta ocvotuata oVTE OTOTEAOVV OLCLUCTIKG £PYOAEiD. OlOYXEIPIONG YEWYPAPIKDV
oToyElV Yo ypNoels YNG. Baoikd yopaktnpiotikd kot 6TdY0 Tovg £ivar 1 dnpovpyia
HoG oA AemTopepovs Paomg 0edopEVMVY, 1| OTolo EMITPENEL e TAPOL TOAD UEYOAN
akpifelen  va  omoBnkevovror,  Swyepilovral,  EMKOPOTOOVVIOL  KOU VO
Tapovctdlovtal To TpoavapepHEVTA YemYPaPIKE cTotyeio.

v) Tewypagikd cvotiuata tAnpogopidv (I'.E.I1-GIS)

Ta yeoypoapikd cuotiuate TANPOPOPIOV £XOVV GOV KUPLOPYO GTOXO TOV YMPIKO
oxedlocpnd.  Xpnoomoovvtol OMAadn WHEGO omd TOAAEC TPOCEYYIGES OTNV
dwtdmmwon Kol a&loAdynon TOMTIKOV Kol TPOYPOUUATOV OV OVOPEPOVIOL GTO
QLOIKO N TEPPOAAOVTIKO OYEOGUO, amd TOmKO WéEYPL €Bvikd emimedo. Xav
OMOTEAECLLO, TO GUOGTHUATO OVTA GOV TUNHOTO UG OAOKANP®UEVNG TPOGEYYIONG,
polovott omartovv dwyeipton g Paong dedopévov (data management), kvpiog
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dwbétouv o oepd omd epyadela Yoo TOV  UETOOYNUOTIOUO TOV GTOEI®V,
aVOYKOLmV Y10, TNV ETIAVGCT] CLYKEKPILEV®VY TPOPANUATOV.

IZYITHMATA
NAHPO®OPIKHX

a2t mg

AEITOYPI'IKA IYIZTHMATA
IZYITHMATA MMAHPO®OPIOQN

PEA

MH XQPIKA XQPIKA
LYITHMATA LYETHMATA
MAHPO®OPIOQN MNAHPO®OPIQON

el A

TEQIPA®IKA ILYITHMATA IYITHMATA
LYITHMATA NAHPO®OPIOQN 'HE XQPIKHE
HNAHPO®OPION (G.LS.) (L.LS.) AIEIKONIZHE (CAD)

T The

KTHMATOAOTITKA AAAA ZYITHMATA
LYITHMATA MNAHPO®OPION 'HE
NMAHPO®OPIOQN 'HE (ML Aweyeipron Aacév, X.Y.Z)

Eiwcova 4.1: toalvounon ovothudtwv TAnpopopikng
IInyn: Ap. Evayyelog @ihinrions " Tewypagixd Zvotiuazo Ilnpopopidrv””

4.2.1 LOykpion cueTNHaTOV

e Bewpntikd eninedo, ta [.2X.I1. dapépovy and ta Zvotiuote Xwpikng ATEKOVIONG
(Z.X.A.- CAD) 660 kot and ta [TAnpopoplaxd Zvomuota Xprioewv I'mg (ILE.X.I'-
L.1.S.). Eto1, evo ta I'.Z.II. eotidlovior omv avdivon yopikdv dedouévav, to
2 XA, evolapépoviotl ylo TV JdKaGio OTEWOVIONG Kol TNV YpNon Oapopmv
ovpPorwv. Xav arotédecua ota X.X.A., o avtifeon pe to [.Z.I1., n éupaon sivan
omv mapovciacn. H dwgopd avipesa ota I'EI1. kon ta TLE.X.T. eivan o Pabuog
akpipelag twv ototyeiwv Tov cvotnuatog (vynidtepog ota [1.E.X.I".) ko otov TpdTO
xpons tov otoyeiov (downtiky dwyeipon ota ILEX.I). Téhog ta I[.X.IL
dwpépouvv kot amd to X. XA, ko and [LEX.I. yiati dafétovv emmAéov duvotdtnTeg
YOPIKNG AVAALONG, KOl EMOUEVOS UTOPOLV VO XPNOLUOTOm B0V 610 TAGICIO oG
oAoKANpoUEVNG YPkNG TpocEyyions (O.X.I1.) yia tov oxediacuo.

Nuepo Opwg, ot mpdopates e&ellelg, odnyovv kdbe cvotnuo vo eumAovtiletal
OULVEYELD UE TIC OLVOTOTNTEG KOl TO TAEOVEKTNLOTA TOV GAA®V CLOTNUATOV, WE
OMOTEAECUO. VO, TTOPOTNPEITOL Lo OpOlyeEVOTOiNoT Kot o oOykMon OA®V TV
CLUGTNUATOV TPOG Hidt HOpPeN OTOL 1 dlayeiplon, 1 avdALGN Kol O GYXEOOGHOG
AmoTEAODV OVOTOGTOCTO TUNHATO TOVG, OL(POPOTOIOVUEVE LOVO GTNV EUPOCT] TOL
dtvel ke cHoTUa.

(Ap. Evdyyehog dumniong ** F'eoypapwd Zvotipata [IAnpopopiodv’’)
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4.2.2 T'e@ypa@IKd GVGTNOTA TANPOPOPLOV

H npdt mpoomdbeio Yo GLUGTNUATIKY] YPNOUYOTOINCT, TOV  YOPTOYPOUPIKMV
dedopévav €ytve koTd TN Odpkelo TV deKaeTidv tov '60 kot Tov '70 amd Tovg
oyxedlaotég kot apyrtéktoveg twv H.ILA., ot omoiot cvvewdntomoinocav OTL To
OedoUEVOL TTOL TIPOEPYOVTOL OO OLOPOPETIKEG TPMTOYEVEIG EPEVLVEG, WITOPOVV VO
oLVOLOGTOVY KOl VO EVOTOINBoUV HECH €VOG TPOYPAUUOTOS GE £VOV MAEKTPOVIKO
VTOAOYIOTH. Ao TOTE Pl oe1pd eEEAIEE@V OYL LOVO GTO TPOYPAULOTO OVTE AAAG Ko
OTNV TEXVOAOYIO TV VTOAOYIGTAOV MG UNYOVIUATO, IOV MG ATOTEAEGLO, OPEVOS TN
onuovpyio Twv vémv cvotnudtomv mov yepilovial, avaAbovy Kol Topovcsldlovv
TANPOPOPIES AmO TO YEMYPAPIKO YDPO Kol Yoo owTtd ovoudomnkay I'ewypopikd
Yvomuata [TAnpogopiov (GIS), (Baidomoviog, A., 1997), pe tn onuepvn LOpOY| TOVG
KOL OQETEPOL TN SLVATOTNTO TNG YPNOWOTOINCNG TOVG OO £V KOO OV GLVEXMDG
avéaverol. Evoewtikd n mpoondBeia avt Eekivnoe and tic H.ILA, tov Kavadd,
dpopes yopes ™ Evpodmne kot v Avotporio kot emekteiveTanl TodTATO KoL [E
TPMOTOTOPLOKOVG TPOTOVS Yo Tapddetypa oty NotoavatoAkn Acia, v Adtvikn
Apepwn kot v Avatoikn Evpomn.

"Teaypapiké Zootnpa [IAnpoeoprdv givar pia opyavopévi GuALOYN PNYAVIKAOV
VAOLOYIOTIKAOV  pnyovipateov  (hardware), loyiopkK@OvV — GUGTNRATOV
(software),yopiK@v dgoopévov Kol avOpOTIVOL JLVOUIKOD, HE OKOTO T1)
oVALOYY], KOTOYOPNOY, EVNUEPMGT, OwuyEiplon, avdivon ko omédoon, kdaOe
RopPNS TANPOPOPiag OV aPopd 670 YEMYPUPIKO Tepfdriov ~~ (Kovtoomovirog,
2002).

ITwo GLYKEKPLUEVQL TPOKELTOL Yo éva GUGTNLLOL dwoeiprong
YOPIKOV dedopévav (spatial data) Kot GLGYETIGUEVOV WOOTATOV. TNV O VCTNPN
popen Tov eivar éva yneuokd cLGTNUE, KAVO VO EVOOUATMOGCEL, omodNKeEVCEL,
TPOCAPUOCGEL, OVOAVGEL KOl TOPOVGLAGEL YEOYPUPIKA GLGYETIGUEVES (geographically-
referenced) mAnpogopies.

Ta cvompata GIS, 6nwg kot o cvetuata CAD, arotumdvouy ympikd dedopéva o
YE@YPOPIKO 1 YOPTOYPAPKO 1 KOPTESIOVO GUGTNUO GLVTETAYUEVOVY. Baokd
yopokmnpotikd tov XTI givar 6Tt o0 yopikd ocdopéva cuvoéovior Kot e

TEPLYPOUPLKA OEOOUEVOL.

H teyvoroyia mov ypnoiponoteital yia v Agttovpyia avt Pacileton:

e Eite oto oyecwokd (relational) povtéro Oedopévav, Omov ta mTEPLYPOPIKA
O€JOUEVOL TILVOKOTOLOVVTOL YMPIOTA Kol apyOTEPO GLOYETILOVTIOL LE TO YOPIKA
dedopéVe HECH KATOIOV HOVASIKMY TW®V oL £ivol Kowvég kol oto 000 €10m
dedopEVOV.

o Eite oto avtikeyevootpapés (object-oriented) povtédo dedopévav, 6mov TG0 Ta
YOPIKA OGO KOl TO TEPLYPOPIKA OEOOUEVO GUYXOVEDOVTIOL GE OVIIKEIUEVO, TO

omoio UTopel Vo LOVTEAOTOI0UV KATOL OVTIKEILEVO LE PLGTKY] VTTOGTAOT).
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To avtikelevootpapés Hoviélo Teivel va ypnotpomoteital OA0 Kot TEPIGGHTEPO OE
epappoyég GIS e€artiog TV avENUEVEOY SLVOTOTATOV TOL GE GYECT LE TO GYECLOKO
HOVTEAO TNG OuvaTOTNTOG 7OV TOPEXEL YO. TNV €OKOAN Kol  OTAOTOUEVN
LOVTEAOTTOINGT CUVOETOV QUGIKOV QUIVOUEVOV KOl OVTIKEWWEVOV HE  YOPIKN
dhotao.

4.2.2.1 Xopkég Bdosig Asdopévov

Ot oviomreg, Tto Oviikeipevo KAT mov  glcdyovion  ovopdlovior medio Kot
OLLOOOTTOLOVVTOL GE EYYPOUPES, Ol OTOleg avAAOyo HE TO €100G T®V GTOKEl®V OV
ocvAAEyovTon pmopet va €xovv petafintd péyeBog. Ot eyypaég pe v GEPA TOVG
opadomotohvtal o€ apyeio, To omoio £YOVV EVa YOPUKTNPIGTIKO €100G TANPOPOPLDV.
‘Eva. obvoro amd apyeion dSnuovpyodv pior vynmAdtepov emméSOV Katnyopio mTov
ovopdleton Ppaon dedopévev. Avt) m Pdon dedopévav drayepiletor £va cHoTUO
dwxeiplong Pacewv dedopévov (XABA) (Data Base Management System), mov eivau
éva cHVOLO SLOdIKAGIOV LE TNV HOPPY| AOYIGHIKOD, TO 0Toio VTooTNPilel Kol EAEYYEL
v €l6000, TV ££000 KOl TNV AT0ONKELOT TOV GTOLXEI®VY TNG.

H dwdikacio 6mov to otoryeion mov amofnKevovTal GTOV VTOAOYLIGTY] KATUATYOVV Vi
AVTITPOGMOTEVOVLV OVTOTNTES, YOPAKTNPIOTIKA, OE0EIC Kol YWPKEG oyxEoels, eivon
waitepa GUVOETN KoL SVCKOAN).

Youpwvo pe tovg Burrough xar McDonell (1998), okomog evog X.A.B.A. givan va
Kataotnoel Ta ogdopéva evog I.ILE. ypryopa, mpoomeldoipa og onuaviikd oplino
YPNOTOV, SGPAAILOVTOG TAPAAANAQ TNV OKEPULOTNTO TOVS, MOTE VO TPOCTATEVEL TO
dedopéva amd dtoypagn Kot @opd kot vor SIELVKOAVVEL TNV TPOGHEGT, aPaipeEST Kot
EVNUEPMOT TO®V GTOYEIWV TTOV aouteiTat.

4.2.2.1.1 IThaiow Xvotnpatoc Awoyeipiong Xopikodv Bdosov Agdopévov

Onwg mpoavaeéptnke 1o X.A.B.A. elvanr vmebBuvo yuo v dayeipion g Pdong
dedopéveov. Zmmv ayopd Owrtibetar peydAog apBpdc TETOWOV GUOTNUATOV, TOV
omoiwv OU®G TO GLVOAKO TANIGLO Agttovpyiog, To OOMKA oTOolElo Kot To. Pacikd
Bruata dnuovpyiog tovg umopodv va Bewpnbodv kowvd. Xopeova pe tovg Howe
(1989) a1 Jones (1997), upmopei va Oewpnbel Ot1 omoterel pwow  GeEPd
avamopactdoemv (povtéha oe mepifdiiov H/Y) tov dedopévov tov @uoikod
KOGLLOV.
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Ewcova 4.2: Zyediaouoc X.A.B.A.
IInyn: Ap. Evayyelog @ihinrions " Tewypagixa Zvotiuazo Inpopopiadv’”

To Z.A.B.A. dwapoppdvetar péso amd tpio 6TAd0: TO EVVOI0A0YIKO, TO AOYIKO KO TO
@Vo1Kd. Qo160 va onuelwbel 6Tt 0 kabopiopodg g Pdong dedopévev Tpornyeiton
oMoV tov otadiov. [T ocvykekpipéva mpocdopiletor 0 oKomdS ToL  OAOL
EYXEPNHOTOG, Ol OpOCSTNPLOTNTEG TOL Oa EELANPETHGOVY TO GUOTNLA, TO GTOYELN TOV
Oa evtayBobv ot PBdomn, ot amapaitnreg mNyEg dedopévav mov Ba ypnoipomoinfodv
Kol 10 ePPAAAov 610 omoio Oa Aertovpyncel M OPAGTNPLOTNTO. XTNV GLVEXELL
TEPLYPAPOVTAL TOL GTAOIOL:

H Evvowloyik6é povtéro: To poviédo avtd otoyevel otov KaBopiopd g
Beopntikng doung g Pacng dedopévav, OmT®G TV avTIAaUPAavovtal ot
YPNOTES Kot TPOoGolopilel 1o mAaiclo Asttovpyiag tng. Xtnv ovcia eotidleTal
OTNV TEPLYPOPT TOV OVIOTHTOV, TMOV JSPOPOV TOHTWV OEO0UEVAOV, TOV
oXEGEMV HETOED TOV OVIOTHTOV, TOV AEITOVPYU®V 7OV O eKTEAEGTOOV Ao
TOVG YPNOTEG KOl TOV TVYOV TEPLOPIGHO TTOV apopoLV Ta dedopéva. Emopévmg
0 OVTIKEWEVIKOG OKOTOC TOL HOVIEAOL &ivar M Omuovpyio pag Pdong
dedopévov mov Bo eivar AETOVPYIKY] KOL OMOTEAEGUATIKA ®G TPOG TNV
0pPYAVMOT) KOl TNV TOLOTNTO TWV OEOOUEVMV TNC.

B Aoyw6 povréro: To poviédo avtd ot Piploypagio avoeépeTon Kol oG
ECMTEPIKO HOVTEAO KOl GTOYEVEL GTOV GOPY| TPOGOIOPIGHO TMV OVIOTHTMV,
TOV YOPOKINPIOTIKOV TOVG KOl TOV OxEcewv pHetald Tovg, Ol Omoieg
QTOLTOVVTOL Y10 VO KOADWYOLV TIG amontnoelg évraing kot avalntmong ond v
Baon dedopévav.

H ®vokd povréro: To HOVIELO OVTO GTOYEVEL GTNV TPOGUPUOYYT] TOL AOYIKOV
GUGTNUOTOG OTTWG TPOEKVYE OO TNV TPONYOVUEVT] OACT), GTO GUYKEKPILEVO
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TePPAALOV EQAPUOYNC. ZTNV 0vGia TPocdlopilovtol ot Kavoveg Eviaéng TV
otoyeEiov oty Pdon dedouévov. Emouévag mpaypatomoteitonr n Aentopuepng
oyedioon TG OOUNG KOl ovayKOoTIKA Tpocsdlopiletor  akpiPng popen Kabe
EYYPAPNG, TOL OMOTEAEL Kot OEUEA MO AELTOVPYIR TOV PLGIKOV GYEOLOGHOD.

4.2.3 Metafaon am6 2D oc 3D GIS

Ta tedevtaio 20 ypdvia, to GIS amotelovv £€va eeMypévo cHotnuo yuoo
dlpNnon Kot TNV OVAALGT YOPIKOV Kot OEUATIKOV TANPOPOPLOV, YWOPIKOV
avTIKEIEVOVY. ATO TOVG EVTLTOVS YAPTEG GTNV YNeakn yaptoypaeia, ta GIS Ntav
navto duvapkd Ko e€eAibipa. Xt apyég g dekaetiog Tov '90, N sloay®yn TG
évwowg 2.5D emétpeye ota GIS va AdPovv dGAleg odwaotdoelg kot €0moe N
duvatdTTo. 6TOVG YPNoTeEG va €pBovpe O KOVIA GTOV TPOyUaTIKO KOopo. Ot
ovveyelc Bertuwoelg v GIS emtpénovy v ONTIKOTONGN TOL TPAYUATIKOD KOGHOL
oge éva mpaypotikd 3D mepiParrov. Ta GIS dev etvan mhéov 2D, aArd yivovtou 3D.

[TAéov 10 YeYOVOG OTL LILAPYEL M dvvatdTTa Katackeuns 3D poviéhov mdAng ot
nepPdrrov GIS, emtpénel 6TOVG YPNOTEG VO EEMEPACOVY KATOLOVG TEPLOPIGHOVS TMV
2D GIS, o6nmwg n dnuovpyia poviédmv: mpoPieymc tov Bopvfov, TANUUOP®V,
OTLOGPULPIKNG POTOVOTG K.O.

[ToArol emotnpovikoi kKAGdotl eglicoovtol og 3D, yeyovog TOv EMPEPEL CNUAVTIKA
TAEOVEKTNLLATO. LVVOTTIKG TOPOVGLALOVTOL GTY] GUVEXELDL:

1) Iapovoiaon: to 3D povtého eivor QLOIKG KOl VONTIKG 7O €VKOAO VO
epunveLBoLV Kol £TCL Eivol TTO KATAAANAQ GTO VO ETIKOIVOVOVV TIC OEEC Kol
opaLLOTOL

2) EE&epedvnon: n avbpdmivn dpacn €xel TNV dSuvatdTTa Vo EPUNVEDEL YPTYOPO.
éva. HeyAho MEPOGC TEPLEYOUEVOL 1) OedOUEVOV GE Hio. oknvh. YTdpyovv
OY£GEIS GE oL KNV TOV avTiAapBdvovot To avOpdmvo puoro, cuyva xwpig
Vo 10 avTIAapUPavOpacTE

3) Eppabvvon: O ypnotng odnyeitarl pEcw TV SOGVUVOEGEDMV TOV VAIKOD Kot
amoktd v aicOnon g euPfdabvvong ot oknvi. Emopévog va vimber ot
Bpioketor oe éva @LOKO KOoUO. AvTO £xel ypnowyomombel 6e poviéAa
TPOGOVOTOACUEVO, OTNV  TEPWETEWN, ONMMC EMIONG KOL OTNV  OVATTLEN
TPOIOVIMV Y10, TOPASELY O KIVITHPWOV

4) Texunpioon: IToAAég yemypa@ikéc TANPOPOPies TEPIEYOVY TANPOPOPIES
OYETIKEG HE TO VYOG 7OV OovTIHETOTICOVTOL UOVO G GUUTANPOUOTIKEG
nAnpoeopiec og 2D

5) IIpocopoldoels kol OLVOUIKY: T OlOYPOVIKEC TPOCOUOIDGES TV 3D
dedopévemy  umopel va dMGOVV  VEOLS TPOMOVG  UEAETNG  TOAVTAOK®V
SadIKacLOY NG PUONG Kat TS kowvaviag. (Nielsen, 2007)

H Beltioon teyvikdv cvAroyng 3D dedopévmv, Onme poToypappeTpio, copmon pe
Mlep o GPS, eivor évog onuavtikdg mapdyovtag yio v avdmtoén g 3D
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povtelonoinong. H avantuén tg cdpwong pe Aélep éxel eBACEL GE IKOVOTOMTIKO
EMIMEDO OGOV 0QOPE TNV Tapoyn oTolxelwv Yo peailotikny 3D povtelomoinom, n
omoio. oNUEPO OMOTEAEL AVTIKEIUEVO O1POPMV HOVIEA®MV €OAPOVS KOl OUTOLOTNG
ONUIOVPYLOG OVTIKELLEVOUL.

Avaueca otig peydreg GIS etapeiec, 1 ESRI éxet avamtogel o ogpd and 3D
epappoyés, o ArcGIS 3D Analyst oto omoio cvumepirapfavetor to ArcGlobe. Ta
ArcScene kou MaplInfo’s Vertical Mapper amoteAodV avIoy®VIGTIKY] OTAVINGY GTO
ArcGIS kabag kot €vag GAAOG TOTOC TPOYPAUUATOS, aVTA Tov oyetilovton pe ta
CAD (Nielsen, 2007).

>ta. povtéda CAD 6mwg to 3D Studio Max kot to SketchUp, ta 3D avrtikeipeva
EKTPOCOTOVVTOL om0  onueio, ypappés kol  TOAODY®wve o€ €vo  GUOTNUO
ovvtetaypévov. Ta povtéda CAD éxovv vymid Bobud akpifelog Kot AeTTopEPELOg
KOl ©OC €K TOVTOL €ivol Mo KOTAAANAQ Yol TEPLOPIGUEVT YE@YPaPIKN Teproyr. H
xpon Tovg eivarl Wwaitepa ONUOPIANG GTOV TOUEN TNG OPYLTEKTOVIKNG KOl TMV
TEYVIKOV €pyov, oAAd Oyt 1060 ot yewypagpwkd Epya. Emiong dev €yovv v
duvatdTTo OMOONKEVONG GLVAP®OV WIOTHTOV 1 TOTOAOYIKAV TANPOQOPLADV, LE
OTOTEAEGLOL VO UV Elvart YpICILOL OE EPYGTES OVAAVOTG.

AMec teyvikéc mov mpodyovv ta 3D GIS eivon ov e€ehigelg tov hardware. ITwo
ovykekpipéva mn Pertioon tov eneEepyacT®V, TG UVAUNG, TG XOPNTIKOTNTAS TOL
dlokov ooMynoav oty enelepyacio peydhov ocvvolwv odedopévov (Stoter &
Zlatanova, 2003). H npdodo¢ o11g te)vor0YiEg 01001KTOOL GUVERAAE TOL LEYIOTO GTNV
emrvuyf] vAomoinon 3D povtéAwv mOAE®V KOl GTNV VROGTAPIEN TOAEOOOUIKNG KOt
nepPorrovTIKG  avdAvong, kabhg kot oe  Bépata  acedielnc, Olayeiplomg
KOTOOTACEWDV EKTOKTNG VAYKNG Kot TOAAEG AAleG epappoyés. (Elwannas, 2011).

4.3 Mé0ooor Tproordotatng Movteromoinong

Ot péBodot Tprodidotatng povieromoinong mov £xovv avantuydel meptlapufdavovy mv
OVOTOPACTACT] TNG YEMUETPIOG ®OC GLAAOYY] YPOUU®V KOl GAA®V KOUTUA®V, 1|
emoaveldv, 1 otepedv (solids) oto ydpo. Avtég mpdkeltor vo EEETAGTOVV GTO €V
AMyo xepdioro. Onmg ta oxédlo Kataokevdlovior o€ €va d160106TOTO GUGTN O
ocvvtetaypuévav. Avtictoryo to tpiodtdotata (3D) poviéla koatackevdaloviol 6Tto
TPIGOLAGTOATO YDPO - YOPOKINPIOTIKE GE £VO KOPTECIAVO GUGTILO GUVIETAYUEV®V.
Kovovikd yu to yevikd xabopiopud tov poviélov vmdpyet éva otabepd cvotnuo
ocuvtetayuévav Tov  ypnowonoleitor — oavtd  KoAeitor KabBoAwkd Evomnua
Yvvtetaypévov (Global Coordinate System - GCS). EmmAéov, éva xwvovuevo
Xvompa Xvvretaypévov Epyaciog (Work Coordinate System-WCS) ypnowpomoteiton
v va BonOnoel oty ovLOTOGN TOL UOVTEAOL. XNV €kovo 4.3 mov aKoAovbet
eoivetal TOC 0 KoBopopOG €vOC TOEOL 1 UIOG KOUTOANG KOVIKNG TOWUNG
vroopileton amd TN ¥pNon €vOG GLGTHLATOG GUVTETOYUEVOV TOV OTOiov TO X-Y
eminedo etvar TapIAANAO TPOGS TO EMIMESO TNG KOUTVOANG.
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A

Aoy

@t Local system

X
Arcdefined ir X1
Main coordinate system local system

Ewcova 4.3 : Xpnon tomixod oootHUaTos GOVIETOYUEVWDY
Inyn: MAKPHX A. (TEXNOAOI'IKO EKITAIAEYTIKO IAPYMA AOHNQN AICAAEQ 2008)

4.3.1 Avanapéaotaon 3D avrikeipévov

Ynrdpyovv 600 Bacikég katnyopieg pebddmv avamapdoTtaong OVIIKEIEVOY KOTA TIC
TPELG OLOGTAGELG: 1] TPOCEYYLIGTIKN Kot 1] aKpifiic.

Oocov agopd v Tp®TN, 1 OVOTOPAGTACT] TV OVTIKEWEVOV TPAYUATOTOLEITOL HEGM
TAevpav eite péocw Siktdwv (meshes). To e0poc avtodv TV neBOdWV Teplopiletan
GTNV AVOTOPACTOCT TOV TPUYLATIKOV OVTIKEILEVOV UECH EMLPOVEIDV. XE YEVIKEG
YPOUUES OVTEG Ol TPOOCEYYIOTIKEG HEBOOOL eMTPEMOVLY TV SLOKPLTY] UETPNOT TOV
TPIGOLAGTOTOD OVTIKEWWEVOL KOl TN YPNOT OTADV YEOUETPIKOV GTOLEIOV Yo
LLOVTEAOTOINGT TNG YEMUETPIOG KOl TNG TOTOAOYIOG TOV.

Ta onpavtikdtepa pelovekTipote ovtng g Kotnyopiog etvor to e&ng: vmapén
OTOAELDOV OTNV OKPIBED TOV OVTIKELEVOL, LYNAN TOOTNTO GLVERAYETOL UEYAAO
péyebog Oedopévov  ©6TO  HOVTEAOD TNG  OVOTOPACTOONG, WY OTOJOTIKY  Yiol
OVYKEKPIUEVEG EQUPULOYES TTOL OITOUTOLV LYNAY akpifelo 6TV avamapdoTocn TV
OVTIKELEVOV TOVG.

Ta onupoavtikdtepo mAcoveKTAUOTA OLTAG NG Katnyopiog sivor to €&ng: ebxoAn
EQUPULOYTN, XOPIC va amontoHVTal EI01KEG YVAOOELG 1| TOAVTAOKA TEPPAAAOVTO, EVKOAN
My otoyeimv mov apopodv 10 VIO avamapdotacn aviikeipevo (mwy. pnéow 3D
scanner), €0KOAN EKTEAECT] QPOTOPEAMOTIKOV 0moddcemv (rendering), moAAATAOL

aAlyop1Oot Epapuroyne.

Oocov agopd v 0ehtepn, N OVOTAPACTOCT] TOV OVTIKEIWEVOV TPOYLOTOTOEITOL
pécw mponypévav texvikmv. Ot texvikéc pumopel va gival ot akdAovbeg: mhaisiov-
OKNAV, TOPOIUETPIKAOV ETLPOVELOV, KUl 6TEPEAV novtérlov (Kataokevn Xtepedc
I'sopetpioc-CSG, kor Avomapactacy Xvvéopov-BRep). Oleg avtég or puébodot
ONUoLPYOVV ,IPAOTOV HOVTEAD T®V OTOiwV 1 Ye®UETpio ovamapioTovTol TANP®G
pPEC® LOOMNUATIKAOV, Kot OEDTEPOV OmOdId0VV aKPIP®G TOGO TIG YEMUETPIKES 1O10TNTESG
TOV OVTIKELLEVOL OGO KO TIG TOTOAOYIKEG 1O1OTNTEG.
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Ta onUOVTIKOTEPO LEIOVEKTAUATO OVTNG TNG Kotnyopiog eivarl ta e€Ng: TOAVTAOKEC
OOUEC OEQOUEVMV GTO LOVTEAD TTOV PN CLULOTOLOVV, aKPLPOL (OTKOVOUIKA Kol XPOVIKEL)
alyoplOpot epapuroyne, neydan mowkidio formats, pe Aentéc d1apopéc LeTa&d ToVg Kot
advvopio emkovaviag, SVGKOAN AW ko £0pLEN dedopuévmv omd To TPLoIACTOTO
HOVTEND, OmapOiTNT LETAGPACT YO TNV EKTEAECT) QOTOPEUAICTIKOV OTOOOCEMV
(rendering).

Ta onuovtikdétepo TAEOVEKTAUOTO OVTAG NG Katnyopiog eivar ta €ENG: HOVTEAQ
vynAg  axpifelog, dvvatdtTeg MPocouoldoEwv, (gopoimwon, povieAomoinom
KOTOGTACEWMV, KAT.), TOIKIAlD ota TeEPPAALOVTO LOVIELOTOINGTG, OTOO0GT PLGIKMV
WOTTOV TOV OVIIKEIWEVOV, TOAMUTAEG EPOPUOYEC OTIS OladIKaGieg oyediaong,
CLUTOYT LOVTEAD IOV OVOTTOPLGTOVV TANPMG T TPOLYLOTIKO AVTIKEILEVAL.

4.3.2 M£00d0oc mharciov-okpdv (wire-frame)

H pébodog avty elvar m amAovotepn VTOAOYIGTIKA KOl OWKOVOUIKOTEPT Omd TNV
dmoy”n TOV OTUTHCE®MV GE LVTOAOYIGTIKO YPOVO KOl UVAUN GE GYECM WE TIG GANES
TpLodldoTateg Heboddove. e avtn T uéBodo M yewpetpio opileTon ®¢ plo oEpd
YPOUUL®OV Kol KOUTUADY TOV OVOTOPLOTOOV TIG OKUEG, Kol {0mg Katevbeiov TIc TOUES
— TuNpoTo, Tov ovTiKEwEvov. To poviého mloiciov-axpodv (wire-frame) sivon
amodotikd Yoo TN petafifaon kot v €€ay®Yn KOTO TPOGEYYION YEMUETPIKMOV
TANPOPOPLOV Y10 £VOL OVTIKEILEVO YPig Vo KaTaAapUPavel ydpo amodnkevong ya va
T0 TWEPLYpAYeEL Aemtopepéotepa.  Axoun eivor  wWwitepa  ypnowmn  ywo. v
TPOKOTOPKTIKY] epyacio Owdtagng, 7y TNV €MALON UEPIKDOV YEMUETPIKMV
TPOPANUATOV, N Yo TNV KAOEPWOOT YEVIKOV YOPIKAOV GYECEOV Yo €va oyédto. Ta
povtéda TAosiov-akpav (wire-frame), ®otdco dev vrootnpilovy ta €N YEPIGUOV
Kol oplOuUnTik®V S1001KAGIOV TOV YOPUKTNPIOTIKO OTOLTOVVTOL GTO, OAOKANPOUEVA
nepPdirovta oyedioong Kot Kataokevwng Le fondeia vroloyioty).

Ta poviéla mloiciov-okudv (wire-frame) pmopodv va wpofinbodv emdveo oe Eva
dwooldotato emimedo €KOVOV pe TOWIAEG TEXVIKEC Yoo v Onuovpynfel pia
tprodtbotatn ewova. Ot Béoelg TV emmédwv GYNUATOV Kol TOV TOTOV TPOPOANC
UTOPOVV VO TPOCIIOPIGTOVV EVKOAN OTO TEPLGGOTEPO cLGTNUOTA. OMOI00TOTE
noAOywvo (polygon) umopel va dnpovpyndet ko va eEwbnBet, va mepiotpagel, 1 va
ovpBel yia va oynpaticetl TIg GOVOETEC LOPPES.

H pébodog mapovcidler coPapéc avemdpkelec, Otav YPNCLOTOIEITOL Yo V.
OWLOPPADOGEL TAL CYEOINOTIKE OVTIKEILEVO OMWG: OCAPEW GTNV  OVATOPAGTOOT),
OVETAPKELD GTNV EIKOVOYPaQkn ovarapdotacn (H mapdAinin mpofoin pmopei va
KOTOGTNGEL TOV TPOCOVATOMOUO TV HOVTEA®V OVCKOAO ©TO va epunvevdei -
TapadelyLaTog xapty, dev eivat duvatd va emmbel ol yovia Tov gvog kHPov givar n
Kovtvotepn mpog 1o Oeatn. Ta cvvBeta povtéda eivar dvokoAo va epunvevfoiv. Ot
aKpéEG amd odpopa meprypdppata (1. TOV KOMVOpwV) dgv Lmopovv va mopayfodv
kavovika. Kamota Bektimon umopel va Anebet pe v eilcaywyn pabovg otnv omoia ot
O LoKPLd amd o Oeatn Ypoppés anetkovifoviol AyoTePO £VTOVA Y10, VO 0IT0OMGOVY
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pio evIOmmon Tov Babovg, mEPLoPIoUEVN SVVOTOTNTO VO VITOAOYIGTOVV Ol UNYOVIKEG
W0W0TMTEC N Ol YEOUETPIKES OMTOUES, adLVOUiC. aplOuNTIKOL KoOOPIoGUOD TMV
TPAYLATIKOV eMQAveEI®V (surfaces), Aoym ypnong LoOvo T®V aKU®OV Yo Vo, cueTodel
10 povtélo, advvopio mopoynNg TV cLVNOMG avoyKoimV 1KOVOTATOV, OT®MG M
CLYYMVEVOT] TOV CUVOETWV ETLPAVELDV Y10, T SIUUOPPWST) VEDV.

Eixova 4.4: Aupionuio o€ éva uoviéAo mlaiciov-oxumv
Iinyn: MAKPHX A. (TEXNOAOI'IKO EKIIAIAEYTIKO IAPYMA AOHNQN AITAAEQ 2008)

R —

Ewcova 4.5:Movtédo avtikeiuévawv mAoioiov-oxpumv

Inyn: MAKPHX. A (TEXNOAOI'IKO EKITAIAEYTIKO IAPYMA AOHNQN AITAAEQ 2008)

4.3.3 ITiéypoata moivydvov (polygon mesh)

Ta miéypata moAvyovev (polygon mesh) elvar amhd popeég ocvvoedepévav
TOAVYOVIKOV EMPAVELDV. O1 TPLYy®VIKEG LOPPEG YPNOLLOTOLOVVTOL GLYVA, OEOOUEVOL
0Tl omowdnmote Tpia KOUPIKA onpeio pmopovdv va ypnolwomombovv yoo va
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kabopicovv éva otoryeio emimedov mAéypatog (mesh). Alheg popeég etvar, emiong,
dvvatéc. Aldpopotl TpodTol Kabopiopold Kol tpomomoinong evog mAEypatog (mesh)
YPNOLOTOOVVTOAL, OTMG 1| OVATOPACTACY KAOE TOALYMOVOL OO £vov KOTAAOYO
CUVIETAYUEVOV KOPLO®MV M 1 YPNOOTOINon ToV JEKTOV oe &vav KOTAAoYo
KOpLQAOV N og évov Katdloyo mioiciov-axpov (wire-frame). Eivor ovoykaio va
e EyxeTon av  LEhpyel yAopo peTaEhd TV TOAVYOVOV M oV LEdpyel Kopio
ATOCLVOEUEV] KOPLOT. AKOUO KOl OTOV EPOPUOCTEL EMTLYDS avTy 1 LEBodOC, Hia
emedveld omd to emimedo TUNUATO UTOPEl vo €ival HOVO U1 TPOGEYYIOoN TNG
TPOYUOTIKNG  HopeNS. ¢ ek TovTtov ol Kpiowweg okpiPels S106TaGIOAOYIKES
TANpoYopiec — mapadelynatog xbpv, N axpipng andcotacn amd £vo onueio o o
KOUTOAN o€ éva eminedo avagopds — dev elvar dwbéoueg. H mpooéyyion piog
popene umopet vo PeAtimbel kdvovtag tor oTolyelo OAOEVA Kol IKPOTEPO OAAL UE
KO60TOG TNV ow&avopevn pviun Kor 1o xpdvo ektéieonc. Ilapdia avtd, avtr m
P€B0O0G TOPAUEVEL AKOLLO EVPEMG XPNCLOTONULEVT.

4.3 4IlopapeTpikd proropotao (patches) emoeaver®@v

Ot ypappég oprofétnong evog poviédov mioiciov-okpuov (wire-frame) umopodv va
xpnowomomBovv yu va SLOPPOGOLV TIG O100100TOTES EMPdvele mov Oa
ONULOLPYNCOVY GTN GLVEXELD Eva LOVTEAD TPLodldotatng emeavelns. Evo poviého
emavelog (surface) ypnowpomnotet £€rot Ta diodldoTaTe GTOLYEID Yo VO TEPLYPAWEL
£vaL TPLoOLAGTATO AVTIKEILEVO GTO YMPO.

Ewcova 4.6: Moviéda empaveiog (surface)
Inyn: MAKPHX A. (TEXNOAOI'IKO EKITAIAEYTIKO IAPYMA AOHNQN AITAAEQ 2008)

Ta povtéha emedvelog Toapovstalovy TOAD CNUOVTIKE TAEOVEKTILOTO GE GYECN UE
0. povtéAa mAalciov-oku®v (wire-frame) ot founyovikn Kotaokevy Kot Tnv
avédivon. Ta povtéha emedvelog (surface) ypnolylomolovLVTOL €VPE®S Yo TNV
ontwkomoinon v oyediowv. Onmg cvpPaivel pe to mhaicwo-akpodv (wireframe), to
povtéo  emedvewng (surface) pmopovv v OMEKOVIGTOOV  UECH  SLAPOPOV
EVOALOKTIKOV TTPoPordv (opBoypapiky), mAdyto, aEOVOUETPIKY, Kot TpoonTikY]). [a
Vo eVIoYOGOVV-BEATIOCOVY  [id TPIEOASTOT OYN €VOG LOVIEAOL  EMUPAVELNG
(surface), ot empdveleg mov dgv elval KOVOVIKA opatéc oamd Tnv Amoyn Tov
TapaTNPNTN Elvar KPLUUEVES. YTTAPYEL Pl TOIKIALD ATA®V Kol GOVOET®V aAyOplOpumv
kpueng empavewng (hidden surface) yio Tov vVTOAOYIGUO KOl TV TOPOLGINCT] TOV
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EMMEI®V e VAV OTTIKA PEOMOTIKO TPOTO, UE TO TIG® EMIMESN VO KOADTTOVTOL OO
TO UTPOCTIVE EMIMED L.

To woyvpd onueio g peBodoL oG €ivor N amofol| g eni To TAEIGTOV TOV
EUELTOV 0coEEWOY TG neBddov mhouciov-axkpuwv (wire-frame). ‘Etotl, 1o povtédo
eMEAvelNg mopeyel wa dplotn Pdon Yoo THV TOPAYOYN TOV  TANPOQOPIOV
KOTOGKELNG KOl TOV GTOYEIOV avAAVONG (TT.). LOVIEAN TEMEPAGUEVOV GTOLYEIWV V1o
TOVG VTOAOYIGHOVG aKouyiog Tov coudtov). Emmdéov, ot oyedov avbaipeta
oLVOETEG LOPPEG LTOPOVV VO LOVTEAOTO OOV ETOKPPDG.

Evd to povtéha emodvelog (surface) eivar m kivnmipa dvvaun g PBropnyoaviog
OnTIKOTOINONG, £YOVV TOVG TEPLOPIOUOVS Tovg. [evikd eivor pia pébodog mo
QTOLTNTIKY VIOAOYIOTIKA amd T pébodo mAaiciov-axpdv (wire-frame) kot omottel
LOAAOV  1KOVOTNTO KOTA TV KOTAGKELN Kot ¥prion tovc. Ot 1016tnteg 0nmc 1 pala M
N adpavele 0ev LTOPoVV Vo TPOGIOPIGTOVV, KATL TO omoto meptopilet Tn ypron TV
povtélmv emeavelng (surface) 6tov KOGLO EPAPLOGULEVIS GYESIOONS KO UNYOVIKTS.
Ta povtélo 0mo1aconToTE TOALTAOKOTNTOG Elval OVGKOAO Va epunveLOOVVY, EKTOC oV
TOPUTNPOVVTIOL LE OPAIPEST] TOV KPVUUEVOV ETQAVELDV. AgV VTAPYEL EMIONG, OTMOG
OTNV TEPIMTMOOT TOV AVUTAPUCTACEWV TAGIOV-aKkU®V (Wire-frame), timota épeuto
ot uéBodo povteromoinong emdvelng (surface modelling) mpokepévov va
ATOTPATOVV TO SLPOPOVUEVO 1] AaVOAGUEVA LOVTEALL.

X uéBodo aut Ol EMPAVEIEG UTOPOVV va givor acvveyeig, N UTOpovV va
aAAnlogigépyovion 1 va avtd-olactovpmvovtol. H otk emBedprnon tov poviélov
elval amopoitnTn TPOKEIUEVOL VO TPOCIOPICTEL 1| PLCIKA UM EPIKTH YE®UETPIAL.
Ievika, dev vmapyel kopio ohvoeon peTaED TV emeoavel®v. Edv po empdvela
tpomtomoinfel, 0 GYEANOTNG TPEMEL EMEITAL VO EXAVCEL TI OMOLEGONTOTE GULVETELES
ekelvng g OAAAYNG OTIS TTopaKeiLEVEG EmPAveLes (.. Qv pa dKpn elvar ko).
Agv vrdpyet, emiong, kopio £VOEIEn Tov LEPOVG TOL LOVTEAOL TTOV Eivar “oTEPED” - 1E
GAAo MOy, M avamopdotacn €vOg OVTIKEWEVOL givol omAd Hio GLAAOYY| TOV
EMPAVEIDV YOPIG TIG VYNAITEPOV EMTESOL TANPOPOPIES Y10l TO GTEPED AVTIKEILEVO.
TéNog, vapyel oplopnévn yempeTpio EMPAVELNG TOL £ivol SVGKOAO va avamapacTadel
LLE TN (PNOLULOTOINGN TOV TPEYOVI®MV LEBOOMV LOVTEAOTOINONG EMPAVELNG.

4.3.5 M£0odor atepedg povrehomoinong (solid modelling)

O mAnpéotepec ko axpiPels ynelokés avamapootdoelg pog obEécung Lopeng
etvar ta oteped (solids) poviéha. Avtd Aapfdvovy vVTOYT TOV OYKOUETPIKO YDPO TOV
neplopfavetor péco otic oplobetovoeg empdveles, kot Pacilovior og  mOAD
TAOVGLOTEPES QOWEG OEOOUEVMV A0 TO AMAOVGTEPO LOVTEAL TV LeBdd®V TAaiciov-
akpov (wire-frame) 1 emoedvelog (surface). Kat’ avtév tov 1poémo ot cvvbetor
yeopeTpikol yepopol  petabd oykoueTpikov otepedv  (solids) umopovv va
EKTEAECTOVV, KOl TO {0100 LOVTELD UTTOPOVV Va ypnoiLomonfodv yioo TNV vVTooTHPIEn
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TOAL®DV oVVOETOV VITOAOYIGU®V. TETolEC 1010TNTEG elvanl eEoPETIKG ONUAVTIKEG GE
éva mAaic10 1060 GYediaong OGO Kol EPAPULOGUEVIC UWNYAVIKIG.

Agdopévou 0tL Ta oteped (solids) povTEAN avaTaPIGTOVV TO TPAYLUOTIKA OYKOUETPIKA
OVTIKEILEVO, TPEMEL OMAPOUTNTOS VO KoBoplotohv coedc Kol va cvotabodv
TomoAoYIKA KoAd. Ot vmootnplopeveg ovvatdTTeS avamapdoTacng ivor ot
axolovbec:

STTANPNG OVOTOPACTACT) TOV YDOPOL, * ONUOLPYID OAOKANPOUEVOL HOVIEAOVL, *©
ONUovpYie.  KOTOOKELOOTIKOV GYedimv, *Onuiovpyiot GLVOPUOAOYNCE®V UECH
TUNUATOV TOV OVTIKEWWEVOL, *VTOAOYIGUOS QUGIKOV 1O10THTOV (0YKOG, KEVIPO
Bapovg, emeavela), *AemTopEepNG OVAALON  KATOOKELAV, KOl *dNuovpyio
TPOTOTLVTOV (6TEPEOADOYpOaPin)

H ypnon tov otepedv (solids) povtélwv yivetal EmTOKTIKN 68 TOAAES EQUPUOYEG,
Omov  OmOONTOTE  aCAQPEW.  €ivar  TPOPANUOTIKY, dloitepo  ekelveg OV
nephapfévouv Tig mepimlokeg OwndKacieg katackevng pe Pondewo vmoroyiot
(CAI\/I)2 . [ToALG KOTOOKEVOOUEVO OVTIKEILEVO TPETEL OMAPAULTHTOS VO, KAHOPLGTOVV
COPMG Kol VO, GLGTOHOVV TOTOAOYIKA EMAPKADC, SAPOPETIKA dev B pmopovcav va
vapEovv ¢ evwio @uowkd oviikeipeva. Ot owwpovUEVES YPOUUES 1 Ol
TEPIMAAVAOUEVEG EMPAVEIEG UTOPOVV VO, OTEWKOVICTOVUV OTTIKA o€ o 000V Kot
Umopovv va. givar wlaitepa YpNOLES KOTA TN SIPKEN TOV OPYIKOV GTOdI®V TNG
oyedioong, mpokelévou vo. Bonnoovv va SapopemBel o gwoOvo, TOL TEMKOL
OVTIKELEVOV, OALA TEAIKA OEV UTOPOVV VO KOATOGKEVLOGTOVV.

M “mAnpooplokd TANPNG” avamapdoTtact, pe To A0y TV Requicha kot
Voelcker (1982), opiletor 611 «Ba enétpene (TOLAAYIGTOV KATAPYNV) GE OTOLONTOTE
KaBoplouévn HE COPNVELDL YEOUETPIKY] OOTNTO OTOLOVONTOTE OVOTOPICTOUEVOV
otepeoy  va  vmoloylotel  avtoépatoy. EmmAéov, Oco mAnpéotepn eivar 1
aVOTOPAGTACT], TOCO UIKPOTEPT Elval N amaitnon yio avOpdTIvVY HETEYYPOAPT LETOED
TOV POVTEA®V, Kol £TGL TOGO UIKPOTEPOG O kivovvog AabBdv ot petaypapn. Ot
péboodot otepeds povteromoinong (solid modelling) €yovv avamtvyBel pe otdyo va
TOPEYOLV 10 TETOW0 AVATOPACTACT], LE KATOL EMITLYI0, £TCL MOTE TOPO VA Elval 1
AVOTOPACTACT EMAOYNG Y10 TIS o Tponyréves epappoyés CAD.

I"a ) oteped poviehonoinomn (solid modelling) £xovv mpotabel moArég péBodot. Amod
aVTEG Koo dev elvar akOUo IKAVOTOMTIKY €5 OAOKAN POV, 0AAL dVO amd avTég etvan
O EMTUYNUEVEG Kol €YOLV €VPVTEPT EPOPUOYN OTNV OVATTLEN TOV YNELUKOV
nepPorArOVTOV. AvTEG Elval

Zoetque. CAM (Computer Aided Manufacturing) *: sivar éva cbvolo epyoleiov Kot pmyovnudTov -epyodelopmyovec- ta
omoia. EALYXOVTOL OO VTOAOYIOTH KOl YPNOCULOTO00VTOL Yo TNV Kataokevn mpoioviov. Ta cvotmipoatoe CAM cuvdéovion
ouvbog pe cvotpoata CAD, ondte piddpe yio ohokinpopéva cvetiipara CAD/CAM.
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» 1N KOTOOKELOOTIKN TPOGEYYION, TNG Omoiag 1 €upliTATA EPUPUOCUEVT
wapoAlayn etvar M pébodog Kartaokevaotik Xtepedg [ewpetpiog
(Constructive Solid Geometry mov xaAeiton CSG 17 C-rep €v cvvrouia, Kot
elval, emiong, yvwotn o¢ cvvoro-Osmpntik] 11 nébodog Boole) mov €xet
Wuaitepeg oaxpioelg ota ynotakd tepipariiovia CAD

» n  uébodog  Avamopdotaong  Xvvopov  (Boundary  Representation,
amoKaAOVIEVT] LEPIKEG POpEG B-rep ev ouvtopia N pébodog Paciopévn-ce-
Yp&po) Tov Kuplapyel ota cLYYPova ynetokd tepipdirovia CAD.

4.3.5.1 Kataokevaotikn otepeds yeoperpios (Constructive Solid Geometry)

Ymv uébodo Kartaokevaotikng Xtepedg Teopetpiog (CSG), ta  poviéda
KOTAGKELALOVTOL YPNGLLOTOIDOVTOS TOVG GUVIVAGLOVS AMADY TPMTUPYIKDOV CTEPEDMV
(primitive solids), 6mm¢ ot KOPOL, 01 KOAVIPOL, 01 GEAIPES, Ol KMVOL KOl TOPOUOLN, TO
omoia mapovstaloviatl oTny eikova 4.7.

PSSO

Cuboid Cylinder Sphere
Cone Nedge Torus

Ewcova 4.7: TIpotapyikd 6Tteped GUGTUATOG GTEPEAS LOVTEAOTOINGNG

Inyn: MAKPHX A. (TEXNOAOTI'IKO EKITAIAEYTIKO IAPYMA AOHNQN AITAAEQ 2008)

To evalloktikd dvopa yu T Kataokevaotikn Xtepedg ewperpiog (CSG) pébodo,
oUVOAO-OepNTIKY LOVIEAOTOINGT), TPOKVTTEL OO TOV TPOMO WE TOV OMOI0 T
npoTopykd oteped (primitive solids) cuvdvdalovtal YPNOLLOTOIOVTAG TOVG TEAECTES
évoong (union), dwaroung (intersection) ot Swupopdg (difference) g Bewpiog
ocuvorwv. Ta amoteléopota TOV JOIKACIOV ival Tepattépm oOVOETA oTEPED, TO
omoio. UTOPOLV VA GLVOLOCTOVV HE GAAN TTPOTAPYIKE 1 oOVOeTO OTEPEd Yoo VO
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onuiovpynoovy emimAéov UopPEC. MAAoTO o€ TOAAL GYEOINOTIKA OVTIKEILEVO,
UTOPEL VO, AontoOVTaL EKOTOVTAOES TPOTUPYIKDV GTEPEDV.

~ ™ %

Difference (-}

- .
Object = (A-Bju(C-D) 8 @

Eicova 4.8: Karookevaotiko areped HoviéAo amo mpwtopyikc oTeped
Mnyq: MAKPHY A.(TEXNOAOI'IKO EKITAIAEYTIKO IAPYMA AOHNQN AITAAEQ 2008)

Ta povtéha g pebodov Koroaokevaotikr Xtepedc [Nempetpiog (CSG) éyovv to
TAEOVEKTNILOL OTL €lval TOAD GLUTTAYT, KOl TOPEXOLY EYYONGN Y0 TN LOVTEAOTOINGT
&yKupov otepedv yopic acheeles. Qotdc0 Ot mo oVvVOeTEC HopeES, elvarl Yl
TPOKTIKOVG AOYOLG advvateg vo poviehomomBovv pe 1t ypnon s pnebddov
Kotaokevaotikn Xtepedc IN'ewpetpiog (CSG) pe to €160¢ TOV GULVOAOL TPOTUPYIKDOV
otepeddv (solids) mov mapovsialetor oty gwova 4.7.

4.3.5.2 Avarapactoon cuvépov ( Boundary Representation — B-Rep)

Ta poviéha g peBdooL emdvelng O0ev TEPLEYOLV KOUio TANPOPOPia Yoo TIG
OUVOEGEIS LETOED TMV EMUPAVELDYV, OVTE Y10, TO OO0 UEPOG EVOG OVTIKELEVOL Eivat
oteped. H nébodog 1 omola koAvmtel tétoln ototyeia eivan 1 debtepn amd T1g KOPLES
pnebooovg povieromoinong otepeddv (solids) — n péBodog Avanapdotacns Zvvopov
(Boundary Representation).

Ta ynowkd nepipdirovio CAD gvoopotdvouy pnebddovg yio TNV TOTOAOYIKN Kot
YEOUETPIKN ovvémew TtV poviédwv. H  omlodoteprn  popen  HOVIEAOL
Avarnapdotacng Zuvopov givar vt mov ovomaplotd OAeg Tig £0pec (faces) ¢
opllovtin emimeda 1 Oyelg (facets) (Ewova 4.9) 1étolor Mtav ot mpdTol
LOVTEAOTOINTEG OV TTEPLopilovTay GuYVE GE ETPAVEIES OTIMG KVAVOPOL, KMOVOL Kot

oQOipEC.
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V1.

Ewcova 4.9: Avaropaotoon Zovopov
Mnyq: MAKPHY A.(TEXNOAOI'IKO EKIIAIAEYTIKO INPYMA AOHNQN AITAAEQ 2008)

H avamapdotacn mov mpokdntel and owtole, eivor oYeTikd omAr VTOAOYIGTIKA, Ko,
EMOUEVOC, €YEL TOL MAEOVEKTNUOTO OTOd00MNG, TO Omoio. TNV KoOoToOV gupémq
YPNOLOTOMUEVT] OTAL GLGTIUATO OTEKOVIONG, TO ToYVIdl, TOVG TPOCOUOIMTES
nTNong Kot Ao Tapdpola tepBaiiovta. QoTOGO OV EVOEIKVUTOL OTIS TEPMTMGELS
OVTIKEWWEVOV 7OV OTOUTOVV TN SUVATOTNTO  LOVTEAOTOINGNG YEVIKOV KLPTMV
emeavel®v. Ot TePIGGATEPOL ELTOPIKOL LOVIEAOTOMTES avamapdoTacng cuvopov (B-
rep) EVOOUATOVOLY TP TNV TEYVOAOYiL empaveldv ehevbépas-popeng (free-form
surfaces). Ewdikdtepa, ypnoonoodv g Pdon yio Tn YEOUETPIKY TEPLYPOAPY| TOV
KOUTUADY KoL TOV ETQOVELDV TIG Koumdieg non-uniform rational B-spline (NURBS).
Ot £dpeg (faces) té€tolV LOVTEA®V avVATOPACTOONG GCLVOPOL EIVOL ETPAVEIES TOL
nepdrirovion and eEmTePkoDg KOl EGMOTEPIKOVS PpOYOVS aKU®V, OTMOS QOoiveTOl
otV koéva 4.10.

Ewcova 4.10 :Xroyyeio poviéAov avamopdoracns oovopoo
IInyn: MAKPHXY A.(TEXNOAOI'IKO EKITAIAEYTIKO IAPYMA AOHNQN AITCAAEQ 2008)
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e avtifeon pe o povtéda mov dnuovpyovvion péow g Koataokevaotikn tepedc
I'eopetpiog (CSG), Ta povrélo Avoarnapdotacnc Zuvopov amodnKevovy Tig
TAnpoopies yia Tig £dpeg (faces) kot Tig akuéc (edges) evoc LoviéAov pntd 6e pia
ATOTIUNUEVT LOPPT. AVTN TOPEYEL TAEOVEKTHILOTO AtOd00TG 6T LEB0JO, EMEDN O
TANPOPOPIES Y10 OPIOUEVEG EPAPLOYESG TOV LOVTEAOV UTTOPOVV va eEayBovv dueca
a6 TN ooun dedopévmv. Tétoteg epapproyég meptAapavouy Ty Tapoywyn Tov
EIKOVOV TOL LOVTEAOV Y10l AOYOUG €EETAONG, KOl TOV VTOAOYIOUO TNG EMUPAVELONS TOV
eupadod twv povtédmv. ‘Eva petovékmnua e avamapdotoons eivatl, EvionTols, 0Tt
70 T0GH OESOUEVOV TTOV ATOONKEDOVTAL EIVOL GYETIKA LEYAAO, KOl ETOUEVMG TO
LOVTEAN AVATOPACTOCTG ZVVOPOL TEIVOLV VOl OTALTHGOVY TO. LEYAAN apyeia
dedouEVOV.

4.4 Emokoénanon tov CityGML

To CityGML eivor éva avorytd HOviEAO O0£00UEVMV, TOL YPNOULOTOLlEiTOL OTNV
OVTOALOYT KO OITOONKELON TOV EIKOVIKOV TPLOOAGTATOV TPOTOLI®V TOAE®V. Eivat
10 vedtepo mpotvmo s OGC, 2008 (Open Geospatial Consortium- Avouyt
I'eoyopwn Kowvompa&io) kot n 6e0tepn €kd00T TOV KLKAOQOPNGE TOV ATPiAlo TOV
2012 (OGC, 2012). To povtéro dedopévmv tov CityGML eivar Baciopévo oto 1.S.0.
19100 xon éxer epappootel ot yAwoca GML (Geography Markup Language) 3.1.1
™mg OGC

210x0G ™G avantuéng tov CityGML esivon va emtevyfel €vog kovog optopds twv
Back®v ovIoTHTOV, TOV WO0THTOV Kol TOV GYECEMV VO TPIGOAGTOTOV TPOTHITOL
noAewV. Avtd eivor daitepa GNUOVTIKO OGOV 0QOPE TNV OKOVOLUK®MG OTOSOTIKN
ooy cvvimpnon twv TPGOEoTUTOV TPOTHTO®V TOAEWV, TOV EMTPENTOVYV TNV
EMOVOLYPNGLOTOINON TOV 010V GTOLYEIDMV GTOVG SLAPOPETIKOVS TOUELG EQAPLLOYTS.

To CityGML dgv ypnowomoteitor pdévo yio Tn yYpoQIKn EUEAEVION TOV TPOTOTOV
TOAEWV, OALL CLYKEKPILEVO EEETALEL TIC ONUACIOAOYIKES Kot BEHOTIKES 1O10TNTEC, TIG
ta&vounocelg Kot 11 opadonomoelg tovg. To CityGML mepihopfdvet Eva yeopetpukd
Kot £va Ogpatikd tpdTumo.

To mpoTLRO YewpeTplog EMTPEMEL TO GULVEM] KOlU OUOLOYEVH] KOOOPIOGUO TV
YEOUETPIKAOV KOl TOTOAOYIKAOV 1O0TNTOV TOV YOPIKOV OVIIKEWEVOV HECH OTO
Tprodtdotata Tpdtuna ToAemv. H Pacikn katnyopio OOV TV ovTIKEWEVOVY ival 1
CityObject n 6mota givor po vrokatnyopia g kotnyopiog class Feature. Ol ta
avTIKeipeVa KANpovopoHv Tig 1010tnTeg amd v Katryopia CityObject.

To Bepatikd mpoétvmo CityGML ypnoiponotel 10 TpoOTLIO Ye®UETPIOG Yot TOVG
dtpopeTKos Beplatikovs Topelg OTMS Yo TapAOELY Lol TO YNOLOKE LOVTEAD £0GPOVG,
tonofecieg (ONA. kTMpla, YEPLPES, Kol oNpayyes), PAdotnon (amdpepa avtikeipeva
KOl €MIONG TOMKOL Kol OYKOUETPIKOL BlOTOTOL), ¥PNOES YNG, VOATIVOL OPYAVIGLOI,
EYKOTAOTACELS LETAPOPDV, KO ETITAN KTNPiwV.
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Ta mepoutépm avtiKeipeva, mov OV LOVIEAOTOIOVVIOL PNTMOS OKOUO, UTOPOLV Vo
AVTITPOGMOTEVOOVV  YPNCLOTOLDVTING TNV £VVOLN TMOV YEVIKOV OVTIKEWEVOV Kol
womtov. Emmiéov, o enektdoelg tov poviédov dedopévov CityGML mov 1oyvovv
Yoo Toug €EEOIKELUEVOVG  TEdIOL  EQOPUOYNG UTOPOVV  vo,  TPaypotomom ooy
YPNOWLOTOIDVTAG TIC EMEKTAGES Tepoy®V epapuoyns (Application Domain
Extensions) (ADE). Xwpkd avtikeipeva g 010G popeng mov gpeoavifovrorl moArES
Qopéc oe  dpopeTikég 0écelg Omwg Ty, TO OEvIpd, WUmMOpPOVV  EmMioNG Vo
povtelomombovv ®g TPOTLTOL KOl VO, ¥PNGIULOToIN000V TOAAEG POPES GTO LOVTELO
TOAE®V.

M. évvowe opadomoinong emrtpémet T0  cuvovaoud evwoiov  TPLoddoTATOV
OVTIKEWHEVOV, T.Y. KTNPLL 6€ €vo. KTnplokd cvykpdtua. Ta avikeipeva mov dev
SWUOPOAOVOVTAL YEOUETPIKA OO KAEWOTA OTEPEN UTOPOLV v~ 'GOPOyleTOOV
OVGLOCTIKE TPOKELEVOD VO VITOAOYIGTEL 0 OYKOG TOVG (T.). Yo TOLG TeL0VS VILOYELES
dwPdoelc, onpayyes, 1 VLOGTEYA AEPOTAAV®V). AVTO TPOYULATOTOEITOL LE TV £vvold
ClosureSurfaces. H évvoiwa TerrainIntersectionCurve €16dyetal ylo. vo EVOOUOTOCEL
TO. TPLOOIIOTOTO OVTIKEIHEVO, HE TO YNOOKO HOVIEAO €dAQOLG Kol £TGL Vo
tonofetnbovv ot cwotég Béoelg Toug. Me TOV TPOTO OVTO ATOTPEMOVTOL Yl
TOPASELY O KTIPLAL VO alwpovvTot 1 vo fubilovtal 6to £da¢oc.

To CityGML dwywpiler mévie dwdoykd emineda Aemtouépelag (LOD), 6mov ta
avtikeipeva yivovior mepiocotepo Aemtopepn pe v avénon LOD Aappdvovrtog
voéyn 1660 ™ Yeouerpio 660 kot ™ Bepotikny dwwpopomoinon tovs. Ta apyeio
CityGML pmopovv - oAl 0ev TPEMEL AMOPOATNTO - VO TEPEXOVV TIG TOAMATAEG
avamopactdoel (Kot yewpetpieg) vy kdbe avtikeipevo oe dwpopetikd LOD
tautoypova. Ov OYEGELG YEVIKELOMNG EMITPEMOVY TN GOPN OVOTOPACTOCT TOV
OLLOOOTOMNUEVOV OVTIKEWUEVOV GE OOUPOPETIKES KAMULOKES.

[T ovykekpyéva to LODO givon n amewcodvion tov poviélov eddeovg o€ 2,5 D. To
LODI givar to yvwoto “’block model”’ ywpig omowndnmote doun otéyne. ‘Eva ktfplo
oe LOD2 £yet dakpitn dopn 6téyng Kot TEPICCOTEPES KTIPLOKES EYKATUCTAGELS OTMG
pumoAkovia ko okdieg. To LOD3 eumepiéyetl apyltektovikd LOVTEAD Le AETTOUEPEIEG
OTOVG TOTYOVE, OTIS OOUEG TNG OPOPNG, OTIC TOPTES Ko oto wapdbvpa. To LOD4
oAokANpovel To povtélo oe LOD3 mpochHétovtag ecmtepikég doUES OmmG OMUATIA,
OKAAEG Kol EMTAQL.

Extog and 11g yopikég 1010treg, to CityGML dev mepropiletar povo ota omtikd
dedopéva OAAGL £YEL TNV OLVATOTNTO VO OVOPEPETOL KOL GE YOUPUKTNPIOTIKES 1O10TNTES
NG EMPAVELS 0TS VITEPLOPM axTivoBoiria, NyopdTavomn 1 GEIGUAG.

4.4.1 IIToyéc povrelomoinong Tov

To CityGML oaviummpocmnedel TE66EPL OOPOPETIKEG TTVYXEG TOL TPLGOLAGTATOV
EIKOVIKOD HOVTEAOV TTOANG, TN OTMLOGLOAOYIKY, TN YEMUETPIKY], TNV TOTOAOYIKN KOl
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TNV ELPOVICLOKT. XT1 cvvéxeln Ba avapepBodv pe AeTTOUEPELD AVTEG Ol TEGOEPELS
TTUYEG OMMG Kol 1 emektactuotnto. Omwg mpoavaeépdnke Olo Ta aviikeipeva
UTopovV va avamopoctafodv e TEVTE OPOPETIKA, GaP®G Koboplouéva, emimeda
Aemtopépelng  (LODO  éwg LOD4 pe avéavopevn oxkpifeio ot dopikn
TOALTAOKOTNTAL).

Amo v éxdoon 1.0.0, to CityGML eivan Agttovpyikd yopiopévo oe dvo povddeg. Ot
KAOETEG TAPEYOVY TOVG OPIGLOVG TOV SAPOPOV OEUATIKOV HOVTEADV OTMOG KTNPLd,
avéyAveo (my. yneokd povtélo €04govg), £mumAa, YPNOES YNNG, OPYOVIGUOVG
vo0tog, petaeopd kKA. Ot opiloviieg KaBopilovv Tic SOUEC OV €ival OYETIKES M|
UTOPOLV VO €QOPUOGTOVV o OAeg TS Ogpotikég evotnteg. H dopn avt) apevog
emupénel pepkég epapproyég tov CityGML kot apetépov v €0KOAN EMEKTACT] TOV
pe mepetaipm OepatiKd LOVTEL.

XNpoooAoyikn

To onuoactoroywd povtého g CityGML ypnowonotel to mpdtumo ISO 19100 yia
TNV HOVIEAOTOINOT TAOV YEOYPAPIKOV YOPOKTNPIOTIKOV. ZOUEOVO HE ovTd TO
TPOTLTTO  TO. YEDYPAPIKG YOPUKTNPIOTIKG €IVOL  OPAPECES TOV  TPOYLUOTIKOV
avTikeévov. Movtehlomolovvtor oe TaEelg, ot omoieg kabopilovian emionuo pe
onpeoypapio UML. Ta yewypagikd yopaknpiotikd pmopodv va £xovv avbaipeto
aplpd YOPIKOV Kot pn-YopiKoav Wottov. Ot apyés NG OVIIKEWWEVOSTPAPNS
HOVTEAOTOINGNG UTOPOVV VO, EPUPUOGTOVV TPOKEWEVOL Vo, dnpovpynbodv ot
eedkevoelg ko o1 opadoromuéveg epapyiec. To CityGML mapéyel optopovg twv
KOTNYOPLOV, KOVOVIOTIKES OWTAEELS Kol EMEENYNOES YO TN ONUACLOAOYiD TOV
ONUOVTIKOTEPOV YEDYPOPIKDV YUPOKTNPICTIKAOV £VOG €1KOVIKOD 3D povtélov moOANg
ocvumeptAappovorévor T@V KIpiov, YyneuoKkov HOVIEA®V €04povg, 0pYyavicHovg
vd0tog, PAdoTNoNG Kot emimAwv. Xto Sidypappo mov akolovbel amewoviletor 1
tepapyio g kopvoeaiog katnyopiag tov CityGML.
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<<fFeature=>
gml::_Fearure
-’:IE\ ExternalReference
==FeatureCollection== z<Features== . -infurmationﬂy-:.taﬂ: EJ1'§,"|...|R|
- o CitvOhiect # - extemnalReference:
CityModel ’ S | ’ External ObjectReferenceType
AN
| | | | |
==Feature== ==Feature>> ==fFeature=> ==Featura>> =<Feature=>
_Site _Transportation || ReliefFeature || _WarterBody || _Vegeraton | ™"
I Object
<<Feature=:= |
_Abstract
Building

i Zerf
|

|I e <=Geometns=:= P

loD0-4GeometryProperty ~ | gml:: Geomerry |~ loD0-4GeomeiryProperty

Eiwcova 4.11: epapyiog e kopvpaiog katnyopiog tov CityGML. Olo, ta Ogpaticd avtikeipeva
BepoHVTOL YE@YPOUPIKE YOPUKTNPLOTIKG KO 01 TAEEIS TOVG TPOEPYXOVTAL OO TNV aENPNUEVT
vrepkhaon CityObject. Ta yopoaktplotikd mapaAeizoviar yio AGyovg avayvosoOTnToG.

Inyn: Thomas H. Kolbe ""Representing and Exchanging 3D City Models with CityGML"”

H Boown xidon O6Awv tov Ogpotikdv katnyopudv eivar mn agnpnuévn kAdon
""CityObject””. Avti KANpOVOUEL TIC 101OTNTEG, TNV TEPLYPAPT KOL TNV TOVTOTNTA od
mv vrepkidon ~ gml:Feature™ kot mapéyet Tig mpdobeteg 1010tnTEG creationDate ko
terminationDate, mpokelévov vo. HOVTEAOTOOUVTOL Ol OAPOPES KATAGTACELS TMV
avTIKEWHEVOV ova xpovikés meprodove. Kabe CityObject pmopel va cuvdéetan pe
avTikeipeva GAL®V cLVOL®V dedopévav 1 eEmtepikdv Bdoemv dedopévav and Evav
avBaipeto apBud eEmtepikmv avagopwv ~ExternalReferences””. Ot avagopés avtéc
UTOPOVV VO TAPOATEUTOVY GE AAAEG TAPOAGTACELS EVOS OVTIKEILEVOL GE KTNUOTOADYLL,
0€ GLOTNHUOTO OLOYEIPIONG EMYEPNOWKAOV TOPOV 1N o GAAD €W0KA GOVOLQ
dedopévev e@approyns. Avto etvar Wwaitepa ypNoHO YTl STNPOHVTOL 01 GUVOEGELG
HE To mpaypatikd aviikeipevo omd to omoion o umopovoav va mpoéAbovv ta 3D
povtéda. To CityObjects pmopel va opodomomBodv yiwo vo owodoundet éva
""CityModel”” mov amoteAet pa vrokatnyopio g vepkidaong "FeatureCollection™”.

Ot vroxatnyopieg twv CityObject avikovv o€ SopopeTIkEG BepaTIKEG TEPLOYES Ko
opiovtar ot avtiotoyes povadeg tovg. H Pacwkn katnyopic tov KTiplakol
povtédov elvar mn ““AbstractBuilding”” amd v omoio mpoépyoviar ot dvo un
apnpnuéveg khdoelc 'Building”” kot “‘BuildingPart”’. Avtég ot tpelg xotnyopieg
aKoAovBovv 10 Yevikd cuvbeto TpoTLTO GYEdtcHoV. 'Eva ktiplo pmopet va mepiéyet
BuildingParts ko1 6mwg mn  televtoion katnyopio mWPOEPYETOL EMioNG OmO TNV
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""AbstractBuilding”". Mia opadomomuévn tepapyio. avbaipetov Pabovg umopel va
TPOYLOTOTOOEL OTTMG POIVETOL KOl GTO GYTLLOL TTOL OKOAOVOEL.

<<Feature>>
core:: CityObject <l

T

=<Feature>= <<Feature== =<Feature>=
core:: Site BulldingPart Bullding
T DonsistsOfBuildingPang v
<<Feature>> interiorRoom <<Feature>>
1 Room <> _AbstractiBuilding

lod4dGeometry

0.1
<<Geomefry>> lod1-4Geometry
0.1 gmi:_Geometry

01 lod2-4Geomtry
lod3-4Geometry 0.1 boundedBy
x boundedBy_*

y =<Feature>=
<<Feature==> - ~ _BoundarySurface
_Opening > opening 02 ;

y—ll; =<Feature>> =<Feature>=
<<Feature== <<Feature==> RoofSurface WallSurface
Window Door

Eixova 4.12: To UML didypauua deiyver Eva amlomoiquévo omoomaoio. Evog KTIPLOKOD TPOTOTOV 0T0
CityGML. Ta yapaxtnpiotika wopoieiroviar yio. Adyovg avayvwoiudtnrog. Na onueiwei, 6t o1 taéeic
XOPOKTHPLOTIKDOV EYOVY TOILATAES OYECEIS LE TIC YeUETPIKES KAdoels (.. lod1Geometry,
lod2Geometry xAx)

IInyn: Thomas H. Kolbe “"Representing and Exchanging 3D City Models with CityGML""

‘Eva kmpo 1 “'BuildingPart™” meptypdoetor omd mpootpeTikd yopaKTNpIoTIKA TOV
KAnpovounce and v ~“AbstractBuilding”’. Avtd va sivat: Aertovpyia, ypnon, £10¢
KOTOGKELNG Kol KATESAPIONG, TOTOS 0POPNG, VYOS, aplfudg Kol  HEHOVOUEVE VY
Ka0e 0pdPOL Thve Kot KdT® omd T0o £6apog. To ktrpro kot o “'BuildingPart™ pmopet
va eKympnBoHV 6€ TOALATALS TAXVIPOLKES d1EVBVVOELS.

Hexkwvaovtag oamd 1o LOD2, ot opwokég empdveleg tov  Kmmplov Kot ToV
"’BuildingParts”” pmopovv va avomoapictoator ©¢ onuoactoroywd avtikeipeva. H
“"BoundarySurface”” eivoar m apnpnuévn vrepkAdon ovtdv TOV  OgpaTikdv
AVTIKEWWEVOV  TOov  €yovv ¢ vmokatnyopieg Ttig: RoofSurface, WallSurface,
GroundSurface, ClosureSurface kAm (L6vo o1 dVO TPMOTEC PAIVOVTAL GTO TAPATAVE®
oynua). Axoun, emewdn oavtég mpoépyovion amd v kAdom CityObject, €yovv
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KANPOVOUNGEL TOL YOPOKTINPIOTIKA Kot TS oy€oelc e ~tnv LOD3 ko LOD4 ta
QVOIYLLOTO, TV OPLOK®V ETPOVELDV UTOPOVV VO EKTPOGHOTOVVTAL OO TA GOPT
Oepotikd yopoaktnplotikd tov kKAdcewv =~ Window' 1 “'Door. . Moévo o10
LOD4, ta kmpwo emtpémetonr va £xovv dopdtio. No onueimbei 6t dheg ot
KAAGELS YOPAKTNPIOTIKOV £XOVV EMTALOV OEUATIKEG 1010TNTEG KO TEPOUTEP® CYEGELS
HE O18POPES YEMUETPIKEG KAAGELS, O1 OTTOLEC OV POivovTOoL EOM.

O op1opdg aVTOV TOV HOVTEAOD OEdOUEVMVY TTEPLOPILEL TOV TPOTO TOV AVATOPIGTAVTOL
T KTHPLOL GE £VOL LOVTEAD TOANG. X€ GLVOLAUGO LLE TOVG KOVOVIGTIKOVG OPIGHOVE TMV
KAMAGE®V YOPOKTNPIOTIKAOV, OVTO £YEL OVTIKTUTO GTOV TPOMO E TOV OMOi0 TO
OLYKEKPIUEVO dedOUEVOL KATOY®POVVTOL Kot SOpovVTAL. ATO TNV Uid TAELPA OVTO
neplopiler v elevbepia g povteAomoinong, oAAd amd v GAAN Kablepmvel pio
deopeLTIKOTNTA 1] €VOHVN TOL TOPAYWYOV ATEVOVTL GTOVG YPNOTES 1) TOVG ALYOPUCTEC.
Ot xpnoTec avopuévouy To KTHpLo vo, ivat dopunpéva pe €vo oagn Kabopiopévo tpdmo.
‘Etol 1 avdntuén vémv e@aproy®v mov a&lomolovV TIG CNUOGLOAOYIKES TANPOPOpPiES
kot v doun towv "CityObjects”’, kobictatorl kepdopdpa.

I'eopeTpucn

To CityGML ypnotponotei évo vroohvoro tov poviéhov yeopetpioc GML3?, mov
amotelel g epapuoyr tov mpotvmov ISO 19107. Zopepwva pe 1o mpotvmo ISO
19107 wor 10 GML3, oO1 yeoperpieg TOV YEOYPAPIKAOV YOPAKTNPIOTIKOV
avomopioTavIol MG  OVIIKEIHEVO 7OV  £(OLV MWL TOVTOTNTO KOL  TEPOULTEP®
(veopetpn)) vrodoun. To GML3 rapéyet katnyopieg and 0D oe 3D yio yeopetpikd
apyétona, 1D o 3D ovvBeteg yempetpieg ko 0D og 3D yia yeopetpieg tov adpavmv.

Ot ovvBeteg yewpetpieg ommwg CompositeSurface mpémer vo elvar TOomOAOYIKA
OLVOEDEUEVEG KOl IGOUOPPIKA [LE TO YEOUETPIKA apYETVTOL TNG 1010 dtdoTaoNS (T.).
emoaveokd). Ov yeopetpies tov adpavav onwg Multi Surface 1 MultiSolid dev
eMPAALOVY TOMOAOYIKOVS TEPLOPIGHOVS KOl £TGL TO. GLGTATIKA TOVG UTOPOLV VO
d1El6OvGoVY TO €va 6TO AALO 1| va givor EEval PeTa&y TOLG,.

Ot OoyKOUETPIKEG YeEMUETPIEG HOVTIEAOTOOVVIOL GUUP®VO HE TNV AOYIKY TNG
"Boundary Representation", Bdon 1tng omolag kdébe oteped oprobeteiton amd pua
KAewot emopavewn (cvvnBwg CompositeSurface). Xe avtiBeon pe to Ipaeruota
(scene graphs) 1 v Xteped [N'empetpia (Constructive Solid Geometry CSG) dAeg ot
OUVTETAYUEVEG €lvol avaykoio Vo avAKOUV GE €va TTAYKOGUO GUGTNUO OVOQOPAG
ocvvtetaypévov (GRS) kot dev emrpémovion tomikoi petasynuotiopoi. Ta 3D CSG
avaQEPOVTOL GE Ye®YPOQIKE 1 mpoPAemdueva cvotiuate avoeopds. To GML3
emiong vrootpilel cvvOeta 2D + 1D CRS pe S10popeTIKA GUGTALOTA AVAPOPOS Yo
emmedopeTpia (X,y) Kol KOPAKOPLPEG CLVTETAYUEVEG (Z).

Geography Markup Language (GML3)%: YADOTO. UOVTEAOTOINONS T YEWYPOPIKA,
ovotiuoze. Emions eivou pio ovowyty Hopen avioliayns yewypogikwy cOVOALAYmY
070 O1001KTVO
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I'evikd ta. CRS mpocdiopilovv 1o TAGIG10 TOV TaYKOGULOV GUVIETAYUEVOV Kol GUYVE
SPEPOLY VALY TNV YOPA, TNV TOMTEIN oKOUN Kot TNV Tteployn]. 6TdG0, N caepn
ovvdeon g KaBe yewpetpiog pe €vo CRS dtevkoAbvel v eveoUITOON TGV
OLUVOA®V OEOOUEVOV OO TNV EPOPLOYN TOL OVTICTOLYOV YEMIUITIKOD GUGTNHOTOC
GUVTETAYLEVOV KO LETAGYTLATIGLOV.

To mheovéktnua g VYmapéng HOVO OmOAVT®V GLVIETAYUEVOV elvar OTL KAOe
YEOUETPIKO avTiKeilevo avikel o€ akppmg pio otabepr 0éon oto ympo. Avtd
eMUTpénel TV €OKOAN Onpovpyior Kot STNPNON YOPIKOV gvpetnpiov o€ PACELS
OEJOUEVMV KOl YEOTANPOPOPLOKE GUOTLOTO. XTNV TPOYUATIKOTNTO, Ol EUTOPIKES
kot RDBMS OpenSource, o6mwg Oracle Spatial 1 PostGIS eivar eyyevag
vrootnplopeves 1060 amd 10 povtédo yeopetpioc GML 660 kot amd dapopetid
CRS. Q01000 éva onuavtikd HEOVEKTNUO €lval OTL Ol OPIGUOL TV GYNUAT®V JEV
pmopovv va gmavaypnoipomombovy 6mwg copPaivel pe too CSG Kot ta ypoenuoTa.
Mo mopdderypo oe mepintwon mov o éva poviéAo mOANG eumepiéyoviav 100 pota
dpéumv M dévipa, Oa dnpiovpyndodv 100 StapopeTIKéG OLOLOL GYNUATOG YEMUETPIES.
[Tpokeévov va Eemepaotel avtd to petovéktnua, to CityGML mapéyet po eméktaon
oT0 povtélo yewpetpiog tov GML3 |, n omoio ovopdletor ImplicitGeometry. H
ImplicitGeometry ova@épetol o€ o YEOUETPIOL GYNUATOG, GE EVO TOTIKO GUOTNUO
GULVTETAYILEV®V, TO OTOl0 UTOpEl va emavaypnoiponombel kot emmAéov mapéyet o
uTpa. peTooyNHoTIool Kot évav kOppo oe éva maykoospo CRS. O mpaypotikég
TayKOGES oLVTETAYUEVEG LTOAOYIovTonl Qe TOV TOAAATANGIOCUO TOL TOMIKOV
GYNUOTOC GULVIETOYUEVOV HE TNV UNATPO UETACYNUATIGHLOD KOlU GTN GLVEXELL
npootifevianr o1 cuvietaypéveg tov kOpPov. Ov  ImplicitGeometries ovopdotnkoy
¢tol yoti o koupog PBpioketar oe €va PEPOC oN YN, OMOV TO GYETIKO TOL GYNUA
"EedmAmveTol" Kol £Tol EUUECHG TEPTYPAPETOL O YDPOG TOL KATUAMUPAvVEL GTOV
TPAYLOTIKO KOGHO. XOPUKTNPIOTIKA e EPUECES YEOUETPIEG LITOPOVV VO avakTnOoHV
anod éva GIS 1 and o yopiky Pdon dedopévov pe YOPIKES EMAOYEG Y10 TOVG
Koupovc.

Tomoloywkn

Y& TOALEC EQOPUOYEG 1) TOTOYPOUPIKT] 0pOOTNTA TOV YEOUETPIKAOV AVTIKEUEVOV Elvail
Lot onpocioc. o mapdostypa o1 emedveleg oplofétnong evog KTipiov Tpémet va
elval KAE10TEG, Y10 va kotaotadel ekt n pétpnomn tov éykov tov. Eniong ta oteped
YETOVIKOV avTikeEévov onwg ta BuildingParts givol avaykaio va epdntovrol, oAAd
vo unv O01El6000VV 10 €0MTEPIKO TOL €VOG GTO GALO, EMEWN O YDPOG TMPEMEL VO
Katafairetor and éva pudévo @Lokd avtikeipevo. Xto mEdi0  EQOPUOYNG NG
ECMTEPIKNG TAONYNONG T SOUATIO TPETEL VO €1Vl TOTOAOYIKG GLVIESEUEVA, KAONDGS
aVTO SEVKOAVVEL TOV VITOAOYIGUO €VOG dLypAIUATOS GUVOESTG TO OOI0 UTOPEL Vo
petoatponel g £va 3D yempeTpikd dikTvo Yo TOV oXEOACUO TG O10OPOUNG.

210 TopeABoV, daPopeTIKd TAaicL Yio TV avarapdotacn T 3D tomoAdoyiag £xovv
napovotlaotel. [lap” OAa avtd o1 7EPIGGOTEPOL TPOTEIVOLY UL YEDUETPIKN -
TOTOAOYIKY] OOUN OTOV Ol GLVIETAYUEVEG omofnKevovTol HOVo evidg TV KOUPwV 1
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Tov onueimv ovvdeong pe ovtovs. Ta vymAdtepmv SOCTACEMV OpPYETLTTOL GTN
OUVEXELNL KATOUOKELALOVTOL GUVOEOVTOG APYETLTTO YAUNAOTEPWV O1AGTACE®Y. Mg TOoV
TpOmo avTd o1 KOUPOL, 01 AKPES KOl TO TPOCMOTO. UTOPOVV VO, ¥PNGLLomoinfody amd
JSPOPETIKA APYETVTO, TPOKEWEVOD VO KOTOUOKEVACTOVUV TOADTAOKN oynuoto. Me
TNV KON YPNoN OPYETVTMV, UKL COPT COLVOESN UETAED LYNMAITEPOV O100TACEDMV
oynuatwv umopovv va Onuovpyndel kot étor va  amoeevyBodv Ta Keva M
dwamepatodTTo. Avtd e€nyeiton 6TO oYL TOV 0KOAOVOEL.

Composite Solid

+ Wall face should be partitioned | |
into 2 faces Solid 1 Solid 2

Solid 1

Solid 2

= explicit topological connection

Eixova 4.13: éva ktijpio pe évo oovoedsuévo yrapal. H tomoloyixn yeirviaon puetald twv otepedv oo
EKTPOOMTOVY TO KTHPIO KO TO YKOPAL, YIVETOL GOPNG UE TOV EXUEPIOUO THS KOIVHG EXLPAVEIOG TOV
T0iY0V.

IInyn: Thomas H. Kolbe "“"Representing and Exchanging 3D City Models with CityGML"”

To tomoloywd povtédo tov ISO 19107 xor tov GML3 axolovbel v ypopun g
TANPOVC  omochvleong Twv N-3100TACE®V  TOTOAOYIKOV apyétumwv og  (n-1)
dloTtdoewv apyxETumo, M omoia. Kot TAM amocuvtifeviol 6to eminedo TV KOUP®V
(OD). Na onuewmbel 6t kdOe apyétvmo yiveton avtikeipevo (pe tavtotta). Emmiéov,
n tomoloyikn avamoapdotoon o GML Oa amoutioel KOTOAANAES TOTOAOYIKEG
w0mTeg otV gpapuroyn tov oynuatog CityGML. Avtd onuaivel 6t €KTOG amd TIg
Ye®UETPIKES 1010TNTEG O, lod1Solid og lod4Solid ¢ katnyopiag “"Ktipo™’, ko
ot avtiototyeg Tomohoyikég W10t 1eS dmwg lod1 TopoSolid oe lod4TopoSolid mpémet
va TpooTeBohv 610 LOVTELD dedoUEVOV.

Agdopévov 6tL to CityGML Oa mpémetl va givar e 0éom va avimmpocmredel amd
po Thevpd kaBopd ye®UETPIKE HOVTEAN Kot amd TNV GAAN YEOUETPIKA-TOTOAOYIKA
LOVTEAQ, 1 (PNON TOL TomoAOYIKOV pHovtéAov GML3 mpdkettan va avénoet onpovtikd
TNV TOAVTAOKOTNTO TOL LOVIEAOL KOl TV GLVOA®V dedopévmv. Tlapatnpdviog mo
TPOCEKTIKA TO TOPOUTAV®D GYNU, OWMIGTOVETOL OTL O0gv &ivar omapoitntn 1
arocvvheon tov 3D kTiplokod oyNUOTOC UEYPL TO EMimedo TOL KOUPOL Yoo va
kaBopiotel 1 TOmMOAOYIKY| oyxéon petald TOL omTov Kot TOv ykopdl. v
TpaypatikdtnTo apkel va ypnowonomBel Eavd n Kown ETQAVELDL TOV TOLYOL TOV
oTITIOL Ko ToL YKapal. Avtd pmopei va epapuootei oto GML, ypnoonoidvrag tov
OPWOUO TNG YEOUETPIKNG EMOAVEWG EUPOMUA, EVIOS TOV TPOIAYPUPDV, TNG
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yYemUeTPiag Tov 6TEPEOL (oL oprobeteital amd pio. GVVOETN EMPAVELXL) TOV CTITIOL 1)
TOV  KTpiov. XNV ovomopidoTacT) TOU  GAAOL  GTEPEODL, OLTI 1 EMPAVELL
ovumeptrappaveton 01" avapopds (Kot oyt kot agia), n omoio dnUovPYEL T CVLVOEST
petald TV VO OTEPEMV. ZINV Katodpnomn mov akoiovbel, mapovsialetor €va
amodonacpo evog apyeiov CityGml, oto omoio ypnowomoteitan o unyoviopuds XLink.

<bldg:lod25olid>
<pml:surfaceMember xlink:href="#wallSurfaced711"f>
</bldg:lod2Solid>

</bldg:BuildingPart>

<bldg:BuildingPart=
<bldg:lod2Solid>

<gml:surfaceMember=>
<gml:Polygon gml:id="wallSurface4711">
<pml:exterior>
<pml:LinearRing>
<gml:pos srsDimension="3">32.0 31.0 2.5</pml:pos>

<fpml:LinearRing>
</gml:exterior>
</gml:Polygon=>
</gml:surfaceMember=
</bldg:lod2Solid>

</bldg:BuildingPart>

<bldg:BuildingPart>

Ewcova 4.14: Kabigpawveror  tomoroyiki oyéon petald 000 otepedv ue avopopa. oto idio moridymvo
EVIOS TV EEWTEPIKWOV KEAVPDYV (0OVOETES EMIPAVEIES) TV JDO OTEPEDV.

Inyn: Kolbe
Epg@avion

O TANpoopieg OYETIKA e TNV ELPAVIOT LG ETLPAVELNS, ONAAOT Ol TOPATPNCULES
Wwomteg ™G emedvelng, Osmpodvior ovomdoTAcTO UEPOS TV EKOVIKOV 3D
LOVTEA®V TTOANG €KTOG aO TNV ONUOCoA0Yio Kol Ywpikés 1W1dttes. Ot eppoavicelg
KATOYPAPOLY TO YOPOKTNPIOTIKA TMOV ETPOAVEIDV, OT®MG avtd eugovifovior oe
ovykekplpévoug aenmpesg, 6mmwg RGB 1 vépubpov (IR) xapepdv. Ot gppavicels
dev mepropilovion o€ omTiKA dedopéva, aArld amotehovv avbaipeteg kotnyopieg, ot
omoieg ovopdlovron Bépata. Tétown eivar n veépvOpn aktivoPforio, o BGpvfoc | M
EKTOUTY] TOV MNALIKOD Q®TOG, 1 OKOUO KOL O GEWGHOG TOL TPOKOAEiTal omd N
dwpOBpmTik mieomn. Q¢ ek TOVTOV, Ol euPAvicelg pmopel va ypnouedoovy g Poon
TG0 Y10 TNV OTMTIKOTOINGCT) OGO KoL TNV 0VAAVGCT EPYACLAOV.
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Kabe emopavelo emrpémeton va ekyopndel pe moliég eppavioelg (w.y. wa ver; RGB
LG TPOGOYNG KTIPIOL KOTOYPAPETAL TO KAAOKOIPL Kot ot GAAN To yetpudva). Oleg ot
EUQOVIGELG TTPETEL VO, EKY®POLVTOL o€ BEpata Ommg Yo Topdoetypa to "0épa dvoiEn
RGB" 11 "yewdvog Oéua IR ". Avtd ta 0épata givarl ypnoa av kdmolog Bélel va
angikovioel po 3D oknvn pe S10popeTikd TPOTO Yo TO YEWMVA Kot To Kohokaipt. H
evaAlayn Tov Bepdtov and Evav Beatn, oNUAIVEL TNV AVTIKATACTOCT TOV VAIK®OV Kot
Tov vemv. H ypnon Oespdtov pe moAdég veéc pmopel va vmootmpybel omd to
CityGML. 'Eva mapadetypo 0o propovoe va, amoteAécel N Tpoenelepyacio TV oKidV
TOV YOPTOV Yo KAOE EMPAVELD, KOTA TNV oTola ekympovvTol OAEC oe €va BEua, To
omoio Ba pumopovoe vo ovouaotel “'okiEg”. O1veég Tov okumv ToTE Ba oy dvvatdv
va yoptoypaenovv poli pe o RGB ven ot avtioTotyeg EmeAaveled.

Ta dedopéva epedviong divovtal omd Tig EIOVES VPNG N ATO TOV OPIGHO TOV VAIKOV.
To CityGML mapéyet S1opopeTikovg TPOTOVG GYETIKA LE TO TMG TOL PAGTEP dEOOUEVQL
XOPTOYPAPOVVTOL oTIG EMPAVELEG: O YEDOVOPEPHUEVEG EMPAVELEG
""GeoreferencedTextures’” umopei va ypnowomonfodv vy vo TEPLYPAYOLV TNV
eueavion twv un kdbetov emoeoaveiwv. Me tov TpémO OLTO Y. MO EVOEPLOL
opBopmtoypapio pmopel va ypnopomombet pali pe tic TAnpogopiec yemavapopdg
NG Yl VO TTEPLYPAYEL EVKOAN TIG EPLPOVIcELS EVOG avbaipeTov aptBpov m.y TopaTc®V.
Evamokerton otov Oeatr) va vmoAoyicel Tig KatdAANAES EKTAGELS TV VO®V amd T0 2D
amotomopa g avtictoyng 3D  em@dvelinc. Ov  mOPAPETPOTOMNUEVES  VOEG
""ParameterizedTextures’” ypnoitonoodv €ite TIG CLVIETAYUEVEG VONG Yoo KAOE
EMPAVELD TAVEO GTNV OTTola TPENEL vaL XapTOypapnBodv 1 ta pitpa Tpofoing. Avtd
umopel vo vwoloyiotel amd Tov ££MTEPIKO TPOCOVOTOAMGCUO TNG KAUEPAS KOL TNV
€0TLOKT OMOGTOCT) TOV GLVOEETOL e TNV VEN NG €kOvag. Ot 3D emedveieg pmopodv
OTTAQL VO OVOLPEPOVTAL GE 0L EIKOVO GTNV OTO1a 01 EMPAVELEG TNG £YovV TapatnpnOet
KaAvtepa. Ta vrdAouta umopovVv va VTOAOYIGTOOV OO AVTEG TIG TANPOPOPIES amd
évav Beat (M amd o dwdwktvakn vanpesio 3D amewoviong dmwg 1 Web 3D
Service).

Enrextaocypotnra

To CityGML é£yel oyedrootel o¢ éva KaBOAMKO TOTOYPUPIKO LOVIELD TANPOPOPLOV
nov kabopilel TIC TAEELS TOV YOPAKTNPICTIKMY KOl TO YOPUKTNPICTIKA TO, Otoia glvar
YPNOO Yoo Eva. VPO PACHO EQPAPUOYADV. AGTOCO, GE TMPUKTIKEG EPUPLOYES Elval
ovyva amapaitnTo Vo amodnKeELTOVY Kol Vo, OVTOAAOYOUV EMTAEOV 1010TNTEG 1] OKOUN
ka1 3D avtikeipeva mov dev avikovv o€ kapio and Tig Tpokafopiopéveg Katnyopies.

INo tc mepwtowoelg avtég, to CityGML mapéyet Vo d10popetikong TpOTOLG
enéktaons. O mpdTog ivan 1 ¥pMoM YEVIKOV OVIIKEWEVOV TNG TOANG KOl  YEVIKDV
YOPOKTNPIOTIKOV, To. ool opifovion 610 mMAaiclo tng evotnrag «genericsy. Kdabe
CityObject pmopel va  &xer éva  avbBaipeto aplBud mpdcsbetwv yevikdv
YOPOKTNPIOTIKOV. [0 KAOe yYeVIKO YOpaKTNPIOTIKO €VOC OVTIKEIEVOL TO OVOUa, O
TOmos kot 1 a&io Tov mpémel va dobel evtog Tov GuvOLoL dedopévmv tov CityGML.
Ynootpilopevot TOmot dedopéEVmV givat ot eENg: akéPatog, TPayraTikos, Nuepounvio

MANTA AHMHTPA YeAida 139



22 louAiou 2015 Avartuén povtédou CityGml Kol eVOWHATWGEN EVEPYELOKWVY Sedopévwv o€ KThipLo

kot URI. Zta GenericCityObjects pmopei va ekywpnbodv avBaipeteg yewpetpieg 1
ImplicitGeometries yio ke eninedo Aemtopuépeiag (LODS). O dedtepog eivan ot
Aeyoueveg mepoyés epapupoynsg eméktaong (ADE). Ta teievtaio kabopilovv Tig
OLGTNUOTIKEG EMEKTAGELS TOV povtédov dedopévav Citygml. Avtéc mepilapfdvovv
MV €100Y0YN VEOV XapoKTNpoTikov taéenv. H dtapopd petadd tov ADE kot tov
YEVIKOV OVTIKEWWEVOV Kol XopokTnplotikav givor 0t too ADE mpémet va opiotodv
péoa oe éva emmAéov apyeio opopod oyfuatog XML pe 10 dwcd tovg ydpo
ovopatwv. To apyeio mpémer va ewodyer éva XML oyfua omd T1g emeEKTACUES
evotnteg tov Citygml. To mieovéktnua ot TG TPocéyylong eivar OtL N enéktaon
Tomikd mpoodopiletar. To extetauéva Eyypoaea apyeiov Citygml upmopodv va
emkvpmbovy and tn CityGML ko to avtictoryo oynua ADE. Ta ADES pmopovv va
opoTovy  (axoun kot vo Tumomonfohv) oamd KOWOTNTEG TANPOPOPIDV  TOL
evolapépovTol Yo cvykekpiuéva media epappoyns. Ilepiocdtepa and éva ADE
umopel va ypnoIomombovy evepyd 6To 1810 GUVOAO JEGOUEVMV.

4.4.2 3D City Database (3DCityDB)

H Béon dedopévav 3D City Database (3DCityDB) eivan éva dmpedv makéto avorytod
Aoylopikov mov oamoteheitan amd €va oynua Pdomng dedouévav kKot €vo GHVOAO
gpyorelov AOYIOUIKOL Yoo TNV €wooywyn, T Oowyeipon, v avdivon, v
ontwcomoinon, kot v eéaymyn ewovikav 3D poviédwv  mOANG, COUPOVO LLE TO
npotvrmo CityGML. To oynua g fdong 0edopévav TpoKHTTEL amd TN XOPTOYPAPNOoN
TOV OVTIKEWEVOOTPEPOVG Hovtélov dedopévav g CityGML, ot oyeciokn doun
EVOG YOPIKE EVIGYLUEVOL GYEGLOKOD GLGTNUATOS Olayeiptong Pacemv dedouévav
(SRDBMS). H 3DCityDB vrmoompilet ta €£1g avorytov kmdika SRDBMS: Oracle
kol PostGIS. Mnopel va yeipiotel moAd peydlov peyéBovg poviéAa ce mOAAATAG
EMIMEdO AEMTOUEPEIDV, T OTTOl0. OMOTEAOVVTOL atd exoaToppvpo 3D avrikeyéva pe
EKOTOVTAOES EKOTOUUDPLOL YEMUETPIES KOl VOEC.

H 3DCityDB ypnotponoteitor o€ moALEG YDPES, GE TOAAL EPELVNTIKA TPOYPELLLLLOTAL.
Mo mapddetypo o1 moierg Beporivo, ITotovrap, Movayo, @pavipovptn kot Zvpiyn
dwpvrdccovv kot Olayepifovior ta ewovikd 3D poviéda g mOANG TOLG OF
3DCityDB. Ot gtaupeieg virtualcitySYSTEMS ka1 M.O.S.S., ot omoieg eivon gtaipot
omv avintuén kot ypnon g 3DCityDB ) ypnowonoodv oto emikevipo TtV
EUTOPIKAOV TPOIOVTMOV KOl DTNPECLOV TOVS Y10, VO ONUIOLPYHCOLYV, VO SLoTPriGoLV,
va amewkovicouy , va. petatpéyovv Kot vo e€dyovv ewovikd 3D povtéda mOANG.
Emniéov, ot opyavicpol yoptroypdonone tov 16 xpotwdiov g [eppaviag
SwyepiCovran ta kpotkd 3D povtédla kpiov oe LOD1 kou LOD2 ypnoipomoidvtog
3DCityDB. H odtAeltovpyikdOTnTo HETOED TOV EQUPUOYDV TOV YPNOTOV Kol TNG
3DCityDB, mpaypoatonoteiton pe 600 TpdmOVG:

A) Mg ta gpyareio vyning amddoons tov CityGML, Import/Export kot Web Feature
Service , pe 1o omoiot TPOYUOTOTOIEITAL 1) OVTOAAQYT TOV OESOUEVOV GE HOPON
CityGML. Axéun 1o epyoreio Import/Export mapéyet Aettovpyieg yio v dpeon
eCaymyn 3D poviédmv anewoviong oe poppés KML kot COLLADA
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B) Mg dueon npoécPacn otovg mivakeg g Pdong dedopévov péocwm oxécemv. Elval
ebkoAo va eumiovtiotel éva 3D poviélo TOANG, HE TPOCONKN TANPOPOPIDOV GTOVG
nivakeg G Pdong dedouévov PECH KATOWG EQPUPUOYNG XPNOTN (YPNOLOTOUDVTOG
ny. TV Pdon Odedopévav APIs oe cuvovooud pe poe KOTGAANAN  YA®GGO
npoypoppatiopod 6mwg o C ++, Java, Python, 1 ETL epyodeio, 6nmwg 1 Feature
Manipulation Engine tng Safe Software). To epmiovticpévo civoro dedopévev, ot
ouvéyela, pumopel vo avtailoyBel | va apyelobebet e&dyovtag to povtédo TOANG o€
CityGML yopic andrieia minpogopidv. Kot 'avaroyia, n 3DCityDB umopei va
ypnoorombel yuoo v ecaywyn evog cuvorov odedopévov CityGML kot ot
ouvEYEWL 1 TPOGPAOT GTO HOVTEAD TNG TOANG VO TPOYLOTOTOLEITON LEGM TN AUECTG
npocPaone otovg wivakeg TG Pdong OedopEvemV amd OpIoUEVE TPOYPALLLLOTOL
epapuoyav 1 Aoytopkov ETL.

4.4.2.1 To xOpro yapaxtnpretikd tng 3DCityDB

[ToAAd amd T YopaKINPIGTIKA TOV TPAKELTOL VO avapepBovV Yo TV HovieAomoinom
Kot ovoropdotoon tov oviikelpévoy tov CityGML, €yovv ekdobel and v Open
Geospatial Consortium.

e Eo@appoyn copoovae pe éva eVioyvpévo ocOGTNNO OLOYEIPIONS GYECLUKDV
Baoewv dedopévev (Oracle 1| PostGIS). ['a v eknpoconnon 6Awv tov
SWVUOUATOV KoL NG  YEOUETplog TOL  OkTOOVL,  YPNGLLOTOLOVVTOL
OMOKAEIGTIKA 01 EVOOUATOUEVOL TOTTOL dedopEVEVY Tv SRDBMS.

e Epyoieio o v swoayoyn kor eaymyn ocdopéveov CityGML. To
ocvumepthappovopevo Aoyiopikd epyareio Import/Export emtpénet v vynin
anddoon v CityGML cuvolmv dedoUEVOV KATA TNV E1G0YMOYN Kol 50Y®YN
Touc. AkOun emtpénel v eneepyosio TOAD peyGAwV cuVOA®V dEdOUEVOV
(>>4GB)

e Epyolieio Yo v e€aymyn poviélmv pe dvvotoOTNTO ONTIKOMOINGIS GF
popen KML kot COLLADA. To gpyaieio avtd eEdyel poviéha moOANG o€
poper) KML xou COLLADA, ta omoia pmopotdv dpeca va mpofAndodv kot va
eCepevvnBov  oe  cvotuata  yeomAnpogopwkng (GIS) M ymoewakng
ontwkomoinong 6nwc ta Google Earth v Cesium WebGL Virtual Globe.

o Epyaieio yia v e€aymyn d£dopuévov o€ vToLoYIoTIKG QUAAG. To
‘Spreadsheet Generator’ (SPSHG) emtpénetl v e€aywyn tov Bepotikov
dedopévov tav 3D aviikelévoy gite e popen mvakov kKot Microsoft Excel,
eite anevbeiog o éva vroAoylotikd uALo Google péow Tov Google
Document Cloud.

e Web Feature Service (WFS). H vmanpecic  avty emurpéner v
npocPacn ota 3D avikeipeva mov givorl amodnkevpéva otn PAon dedopévmy.

e  Ymoomipi&n morlharA®V avaropacstacemv. Kdbe yeoaviikeipevo dmwg Ko
T DTM pmopodv vo  avomapactobolv o€ TEVIE OOPOPETIKA  EMImMEdQL
avdivong N motoétrog (emineda Aemtopépelag: LOD). Me v avénorn tov
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LOD, 1o oavtikeipeva dev  AouPdvouv  pévo o akpipéotepn ko
Aemtopepéatepn yewpetpia, oAAG veioTavTot Kot Oepatikn PeAtioon.

o Ilepimioxka ynouukad povréha &€dagove. Ta DTMs pmopet  va
avamopootafodv pe téocepic dlapopeTikovs tpdmovg oto CityGML «at, g
€K T0UTOV, 0T PACTN 0EOOUEVOV: KOVOVIKA TAEYLLOTO, TPIYOVIKA OKOVOVIGTO
diktva (TINs), 3D onueio ko 3D ypoppés.

e  Movtehomoinon TOAMTAOK®MV avTIKEPNEVOVY oS, H avanapdotaon tov
avTikelévov toang ot 3D PBdaon dedouévav  kvpaivetonr amd Ayotepo
AemTOUEPT] £®G TOAD AETTOUEPT] YEOUETPIKA KOl OT)ULOGIOAOYIKAL.

e Avamapdotaocn Tov yevikdv (Generic) kou mpétvmov (prototypical) 3D
avrikelpévev. Ta Generic avtikeipevo emrpémovv v amobrkevon Kot
OlXEIPION TOV YEOOVTIKEWWEVOV 7OV OEV  LOVIEAOTOWOUVTOL PNTA GTO
CityGML, 6nwg v mapddstypa ta gpaypota 1 to telyn pog ToAng 1 avtd
7oV givor S1oB€otpa G€ Pio OTOKAEIOTIKT LOPPT apyeiov povo.

o IIpo6cOeteg 1W010TNTES OvTIKEPEVOY. OAa Ta avtikeipeva oty 3D yewBdaon,
UTTOPOVV VoL EXOVV OmEPLOPIOTES WOOTNTES .

o Evéhkrteg 3D yeoperpies. H yeopetpio tov nepiocdtepov 3D aviikeipnévov
UITopoLV va mapacTadel HECH £VOG GUVOLAGHOD GTEPEDY KOl EXIPUVEIDYV, EVAD
0TI GUVEYELD EMTPEMETAL KOL 1] OLLALOOTOINGT TOVG,.

o Avoiktov Koowe ko Avelaptnoio mhateéppos. To odvorlo 10U
AoyiopikoL givar eAevBepa TPOGRAGILO GTO EVILAPEPOLEVO KOWVO.

4.4.3 Tlapoadciypoata enenynong emmédmv Aentouéperag (LOD)

>10 mpdTo mapddetypo answkoviCetar Eva ktnpro oto CityGML oe LODO, to omoio
nepPrretor amd £vo povtédo eddeovg. To povtédo eddpovug Ppioketon Kot avtd ce
LODO «xot ovomapictotor omd £€vo akavovieto oOiktvo amd tpiyova (DEM:
TINRefief). 1o xtpro opilovror 10 amotuTmu Kot opodr). Ot Tipég Tov Viyovg OA®V
TOV TPIGOACTOTMOV GLVTETOYUEVOV TOV OVIIKOLV GTNV 10100 EMPAVELD TPETEL VO Elvarn
idtec ka1 pe tov TpoOmo avtd opilovior ot opildviieg empdveles. To amoTuLTOUA
(xpopoTog oKovpo pmhe) PploKETOl GTO YOUNAOTEPO VYOLETPO TOL KTIPiov, VA 1|
opoPn (xpdUHaTOg avoryTd KLovO) eivol 6TO EMIMEDD NG OTEYNG KOl OC €K TOVLTOV
alwpeiton Tévo amd to £30p0G.
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= ~ Simple 30 city model LoDO without
[ﬁ'ﬂ Example Building LOCD
= . B example TN LODO

. Ground

Eiwcova 4.15: Hopaderyuo oro CityGML £vog ktipiokod oviéAov (amotdmmuo. kot opogn) kot [LovTEAD
edagpovg oe LODO.

IInyi OGC City Geography Markup Language (CityGML) En-coding Standard

210 O6evtEPO TOpddEypo amelkovileTal TOGO TO KTHPLo 6GO KOl TO HOVIEAO €0G.POVE
oe LODI. H yeopetpia tov meptypdeetot amd £vo oteped , TOL 0moiov 10 e£mTePKo
nepiPAnua oplobeteitan amd €61 emodvetec. Ektog amd v yewpeTpia, To KTHPLo givol
EUTAOVTICUEVO LE TEPUTEPM DEUATIKES 1O10TNTES.

= I~ Simple 3D city model LoD1 without Appearance
Example Building LoD1
- . Example TIM LoD1

. Ground

Ewcova 4.16: Iopdderyuo oro CityGML evog ktipraxod povieAov kai evog poviédov edagpoos oe LODL.
Iny OGC City Geography Markup Language (CityGML) En-coding Standard

Y10 1pito mopddetypo omewoviletol TO KTIPOKO HOVIEAD TMOV TPONYOLLEVOV
nmopaderypdtov oe LOD2. To povtého ametkovilel TV TpoyloTikny SoUn e opoeng
kot mepi€xel TG opwokés emopdveleg (BLDG: boundedBy). Avtd to&ivopovv
ONUOGLOAOYIKA TIG EMPAVEIEG TOL €EMTEPIKOV  KeEADPOVS Tov Ktipiov (BLDG:
RoofSurface, BLDG: WallSurface, kot BLDG: GroundSurface). Extdg amd Ti1g
Oepatikég oplokég empdveleg, M yeopeTpio. TOL KTPlOv TEPLYPAPETAL EMIONG
YPNOUOTOIDOVTOS o oTeped YewpeTpio oe LOD2.
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= I~ Simple 3D city model LoDZ without Appearance
= T Example Building LaD2
|&&] Ground Slab
@ Wall South
E5) wall north
‘Wall East
@ ‘Wall West
o) poof North
@ Roof South
=/ [B) example TIN LoD2

. Ground

Eiwovo 4.17: Hapaderyua oro CityGML evog ktipiaxod poviéiov oe LOD2,
Iy OGC City Geography Markup Language (CityGML) En-coding Standard

210 TéTOpTO MOPAderypo anewkovileTar To poviélo tov ktipiov oe LOD3 |, oto omoio
&xovv mpootebel mopteg , Tapdbupa kot mpdPorot. [Tpoxeévov 1 oteped yempeTpia
va glval éykvpn ol emMQAvele TNG OTEYNG OlaKpivovtal G TAGKO OPOPNG Kot
npoPforovg. Movo n yempetpio TG TAAKOS TG OPOPNG avapépeTol ¢ oteped. Ot
T0{y01 TOAADOV empaveldv dapopemvetar 6to GML og CompositeSurface, o1 omoieg
GTN OCLVEYEW OvoPEPOVTOL amd TO KTNPo o1eped. Ol OPlOKEG EMPAVEIES TOV
TEPEYOLY avolypaTo Yoo TOPTEG N MOPABVPO LOVIEAOTOWOVVTAL LE TOAVY®OVO TOL
Exouv éva eEMTEPIKO KOl TOAAL ECMTEPIKA YPOAUUKO SayTLAIdD (COUPOVA PE TNV

amaiTnoN CLUUOPP®ONC)

= g city model LoD3 without Appearance
= | Example Building LoD
H Ground Slab
= B wall south
EI ‘window South 1
‘Window South 2
wall North
= B wal East
[B] Door East
wal West
8 RooF Morth
) R oof South
= [B Example TINLcD3
) Ground

Eixova 4.18: Hopdoetyuo. oto CityGML evog ktipioxov puoviélov oe LOD3.
Ipyn OGC City Geography Markup Language (CityGML) En-coding Standard

210 TETOPTO TOPASEIYHO TO KTNPLO OAOKANPAOVETOL HE TNV OVOTOUPAGTOCT) TOV
eowtepkov Tov. To povtédo meprhapfdvel £va dmpdrtio, To onoio eivar EomAiopévo
pe po kouviot Kapékia. To dopdtio meptPdAietal and e0OTEPIKEG EMPAVELES, TOV
omoiwv 1N yeopetpia avapépetoar oe LOD4. Xe mepinmtwon mov 10 Kovovikod O1dvucHa
H0G E0MTEPIKNG OPLOKNG EMUPAVELNG OElYVEL TO dMUATIO, O TPOCAVATOAMGHUOS TOL
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TPEMEL VAL YUPICEL YPNOLOTOIDOVTAG U0 TPOCOVOUTOMOUEVT] EMPAVELN, OOTE VO,
onuovpyndet pa £yKupn otEPEd YEOUETPIAL.

- Smple 30 city model lodd without Appearance

S i@lExampteBtﬁ)qlodﬁ

C @ bldg:Room
B3] irverior wal North
(B interior wal West
=/ B interior Wal East
_l] Door East
=/ B interior wal South
B8] window South 1
8] window South 2
(@] Floor
@] Celing South
@) Ceiling North
[£]Rocking Chair
8 example TN bod4

Eixéva 4.19: Hopdderyua aro CityGML evig kripioxod poviédov oe LOD3. O1 empdveles e atéyng dev
EUPOVICOVTOL Y10 VO ATEEIKOVIOTTODY 01 ECWTEPIKES OPIOKES ETIPAVELES, KOOGS KAl TO EXITAC TOV KTIPIOD

Ipy OGC City Geography Markup Language (CityGML) En-coding Standard

4.4.4 Yvoyétion pe arho 3D ntpoToma

Ta ewovikd 3D poviéha mOANg dev €yovv pdvo diepevvnbel oto mhaiclo TV
ovoTNUdTOV YeOTANPOPOPIKNG. To medlo TG apPYLTEKTOVIKNG, TNG UNYXOVIKNG, TOV
KOTAOKELOV Kol NG owayeipiong eykataoctdoemv (AEC / FM), kaBd¢ kot 1o medio
TOV  YPOQIKOV TOV VTOAOYIGTOV TOPEYOVY T OKd TOLG TPOTLTO. YL TNV
avamopdotacn kot v avtodioyn tov 3D poviédwv. Ta akdiovBo eddeia
avaeEpovtol oty cvoyétion tov CityGML pe ta mpodTuTTa 0V T,

B Building Information Modelling / IFC

To BIM 61gpevvd TV ONUOGLOAOYIKY] LOVIEAOTOINGT TOV OVTIKEWEVOV KoL
Tov Jdwactov otov topéa g AEC / FM kot CAAD. Onwg kot 610
CityGML, ta Oepatikd avtikeipeva avamapictavior pe 11 3D yopiég
W0 TEG Ko TIG aAAnAemidpdoels tovg. Ta dedopéva mov avraiidocovtol
ocuvnBmg ypnoyonolovy Tig kAdoelg tov Industry Foundation. To televtaio
etvan éva mpdtumo ISO, mov meprypdpet Evo LovTELO TPOIOVTOG Kot Lo LOPPT
OVTOALOYTG OEOOUEVAV Y10 TO OIKIGTIKO TEPIPAALOV TTOV avorTTOYONKE OO TNV
Aebvn Zoppoayio yioo v AwAettovpywotnro International Alliance  for
Interoperability (IAI)*. To IFC mopéyet éva moAD Aentopepés oNUAGIONOYIKO
povtéro yio 3D avoamapaoTdcelg KTnpiwv Tov ¥pnoUOTO00V ETOTKOOOUNTIKA
ototyela OTm¢ dokdpa, Tolyovg KAT

International Alliance for Interoperability (IAI)*: 81e0vég Siktvo opyoviopdv, 6mov KGbe opyavIoHOC
€xel KoTopnOel oG «Un KEPOOGKOMIKNY OVTIOTNTA COLPMVA LLE TOVG KAVOVES TNG TEPLOYNG TNV OToln

Bpioketat. Atootodn g Al givar 1 feltimon g dtadikaoiog Kot 1 avTEALoy] TANPOPOPLOV GYETIKA
pe mv AEC Bounyavia / FM.
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Onwg xou oto GML, ov IFC yewpetpieg eivor yopucég 1010tnteg TV
onuactoroyikev ovtikelpnévov. To IFC éxel éva mold gvéhikto povtélo
yveopetpiag (CSG, Brep, kot Sweep) aArd oev mapéyel vrootpign yia 1o CRS.
‘Eto1, 6ev glvar duvatn 1 ye@ovapopd, TOUAAYLGTOV HEXPL GNLEPOL.

Agdopévou 01t to medio epappoyng g IFC nepropiletar oe KTpla Kot xOpovg,
TOL TOMOYPOPIKE  YOPOKTNPLOTIKA TOV KAAGE®V, OM®G £d0¢og, PAdotnon,
VOUTIKE cvoTiuate KAT, 0ev meptAauPdvovial. Avtd HOVTEAOTOOVVTOL KOl
avtaAldocovror and to IFC, cav yevikd avtikeipeva. To IFC eivor éva
onuactoAoykd povtédo, Ommw¢ 1o CityGML, oAAd pe Olo@QopeTikd medio
EQOPUOYNG KOl dwpopetik] kAMpoka. Toa poviéda IFC  pmopel va
petatpémovion oe CityGML og owapopetikd emimedo Aemtouéperag LODs
STNPOVTOG TIG TEPIGCOTEPESG CNUAGIOAOYIKEG TANPOPOPIES.

Axoun ta IFC aviikeipevo émeita ond wkatdAAnAn emeepyacio pmopodv va
gloayBovv 610 TANiGL0 €vOg povtédov mOANG og mepariov GIS N ywpng Paong
OedOUEVMV KOl OTN) GUVEYELL VO OMOTEAEGOLV  Y®PIKE kor Bepatikd epoTiHOTA
(queries).

H mapayoyn tov IFC avtikeipévov and oedopéva tov CityGML eivor 0épa
peldovtikng épevvag. Qotoco, 1o CityGML pmopetl va glivar éva KoAd evoldpeco
Brua mpog v (M) avtopotn andxtnon v povtédev IFC, enedn ot kAdoelg tov
aviikeévov tov CityGML o6mwg Wall-Surface, RoofSurface kAn eivonr moAd mo
KOVTO OTIS (QOTOYPOUUETPIKEG TOPATNPNOCELS 1 OTIC YEOMOOUTIKEG UETPNOELS
(ovumepioppavopévng g cdpwon e Aélep) amd 6, TL T0 GLOTATIKG LOVIEAD TOL
IFC.

4.4.5 3D T'pa@ikd vorLoYIETOV Kl YEMOTTOKOTOINOoN

To gml copuminpdvet ta 3D apodTLTa Ypopikd vIoloyiotdv 6mws to X3D, 10 VRML
1N 10 COLLADA xou ta yewontikomompéva tpdtuma 0nwg 1o KML.

Avtd ta TpoéTLTTOL OLPOopOoVV TOV TPOTO e Tov omoio ta 3D povtéha amewovilovran
OTOTEAECUATIKA Kot ApTLo, KOODS Kot TO TMOG OAANAETIOpoUV petald tovs. Mmopovv
Vo ¥pNGILOTON 000V 01 YE®UVOPEPUEVES GUVTETAYUEVES TOGO TV X3D 600 Kot TV
KML. Av kot gtvon xot” apynv duvot N avtoAdayn CNUACIOAOYIKOV TAPOPOPLOV
ypnowonowwvtag X3D 11 KML, ot mpodiaypagés dev tumomolohv Tov Tpdmo Tov
TapovcldlovTal TOGO TO TOADTAOKO YEOYPOPIKE YOPOKTINPIOTIKA OGO KOl Ol UETOED
TOVG OYEGELS.

To gml Bswpeiton o mhodow nnyn format omd v omoion pmwopovv gbkoro va
e€oyBovv X3D 1 KML. To CityGML dev éxel Peitiotomombei o oyéon pe tnv
OMOTEAECUOTIKY OMEIKOVIOT. Q6TOGO Ol ONUACIOAOYIKEG TANPOPOPiEg OV OO KAV
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amd TV caen ocuvdeon TV aviikelpévov tov CityGML pe tic Oepoticéc Katnyopieg,
OT®G T KTNPLA, TIG TOPTES, TA PLTA, KOl 1| TOPOYN TOV OEUATIKOV YOPAKTNPIOTIKDV
pumopovv va a&lomoinBobv Yo T0 PIATPAPIGUO TOV OVTIKEWEVOVY Kol TN Onpovpyio
3D ypa@ik®dV GYNUATOV, 110THTOV ELPAVIOTG KoL VAIKAOV, 0VOAGY®G.

Urban Disaster CityGML
plannling | managelment - - - ADE
'_u__IT' -q_u__‘:- 'q“_.-__lv _ _
CityGM ‘ ALKIS ATKIS L
— — . x—j?_

\JSD 19100

To ADEs tov Citygml eivon éva XML oyfua mov Paciletor oto oynpo tov Citygml.
Avtd enekteivouv to Citygml pe véeg xatnyopieg yopoakmmploTikoy kot Tpodcbeta
YOPOKTNPIOTIKG Yoo TIG vmdpyovoeg kotnyopieg. To Citygml eivar éva oynuo
epappoyns ™ms GML (0mwg kor dAlo, my. TO Yyeppovikd €Bvikd mpdTLTTO
ktnuatoAroyiov ALKIS).

4.4.6 oumepdopata

To povtéro dedopévov tov CityGML, 1ooppomel petalh e avotnpoTTosg Kot TG
yvevikottag. ['io 1o Adyo avtd amotereiton amd tpio uépn:

1. To povtého Bepoticod mopnva, to omoio &xel capmg kabopiopéva LODs,
KAMAGELS, YOPIKES Kol BepaTikEG 1010TNTES KOl OYECELG

2. Ta GenericCityObjects kat ot generic 1010TNTEC TOV EMLTPENTOVY TNV EMEKTACT)
TV ogdopévev tov CityGML

3. Ta ADEs mov 81e0K0A0VOUV TN GUGTNUOTIKY ETEKTOCT Y10 GUYKEKPIUEVA
nedio EPUPUOYDV

To CityGML e&icopponel emiong petald TV omA®V  OVIIKEWEVOV KOl TOV
AVTIKEWWEVOV e TepImAokes OePaTIKES Kol yoPIKES dopéS. Lta dedopéva £xel 000el
peyaAn eveMéio yio va av&GouVY TV YOPKN Kot CNUELOAOYIKT TOVG O18pBpwoinc,
KaOdG Ko TV Tomoloyikny opfotnto Tovg ot OdPopa oTAdIL TNG OMOKINGNG
dedopévmv N eneEepyaciag Tov LOVTELOL TOANG.
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Téhog, 10 CityGML ocvuninpovel tpodtuma omekovions onwg to X3D 1 to KML.
Evod avtd eotidlovv otnv mopovsioon, 6T GLUUTEPIPOPA Kol TNV GAANAETIOpaoN
tov 3D poviédwv, 10 CityGML emkevip®VETOL 0TV AVIOALXYT TOV VTOKEIUEV®V
ACTIKOV TANPOPOPL®V oV Ppickovtat wicw amd to 3D aviikeipeva.

Eniong, cvpuninpadvetl 10 BIM kot mpodtumo IFC oe pukpdtepn kiipoxo pe tig KAAGELS
TOTOYPAPIKAOV YOPOUKTNPIOTIKAOV KOl TV YEOOVOPOPU.

4.3 AoyloplKG TPLOGOLAGTATNG AVATAPACTICNG

2V LTOEVOTNTOL  OLTH  avaPEPOVTIOL V0  akOUN  AOYISUIKE  TPLoOdoTOTNG
avamoapaotacns, to CityEngine kot SketchUp Pro. Avagépovior ta kvplotepa
YOPOKTNPIGTNKA TOVG Kot €EETACETOL 1) S1OAEITOVPYIKA TOVG e GALN AOYICUIKA.

4.5.1 CityEngine

To Esri CityEngine eivon poe 3D gpappoyn AoyiGHKoOL TPOGOHOIONG 7OV
avantoyOnke amd v Esri R&D Center Zurich. Xpnowonoei CGA (Computer
Generated Architecture) xavoves yio ) onpovpyic acTikdv cevapiov yuo Pivieo
oy vidla ko tovieg. Eivorl kavo dnpiovpyel aotikd mepipdAiovia amd to undév, pe
Baon Vv 1epapylkn] GEWPE KOTOVONT®OV KOVOVEOV TOV UTOPOVV Vo €meKTAdOVV
avéroyo pe T avaykeg tov ypnotn. (Muller & Parish, 2001). H mpocéyyion avt
EMUTPEMEL TNV AMOTEAECUATIKY Onpovpyio Aemtopep®dv 3D povtéAwv moAng peyding
KAMpoKog, o€ pkpd ¥povikd dtioTnio.

To kOpro mheovéktua tov CityEngine eivor n duvatdmra g HovieAonoinong evog
TANPOVG AGTIKOV TOTIOV YPNCUYLOTOIDVTOS VO GUYKPITIKE (KPO GUVOAO OEOOUEVDV
€160000V (CTUTIGTIKOV GTOXEIMV KOl YEOYPAPIKAOV GTOLXEI®V).

To CityEngine Oswpeitor 611 anotedel po mpoomdbeto evomoinong tpudv peydimv
topéwv: GIS / Tewypagiag, [HoMtikdv Mnyovikdv kot I'pagikov Ynoroyiotdv /
Design. Avtd onuaiver 0Tt emtpémel T GLAAOYN, TN YPNON Kot TN dayeipion TV
YE@YPOUPIKOV TANPpOoQOopLOdYV, cvureptrapupovouévng g shapefile kor g popeng
apyeiov geoDatabase (ArcGis eyyeveig popeéc).Kabag emiong kot v ektédeon
moAl®V  gpyocwov GIS, oOnwc: yoaptoypdenomn, cvAroyn odedouévav, aviivon,
dwyeipion geoDatabase, kot ye®ypa@ikng avioaAlayng tAnpoeopidv (Web / Online).

H dvvatdémra va dnovpyet edxora 3D aotikég oknvég pe faon ta vrapyovro GIS
dedopéva gtvar €va omd ta Pacikd migovektuato tov CityEngine. To Aoyiopko
avtd emtpénet T dnuovpyia 3D mepLeyopéEVOL VYNANG TOLOTNTOS YPTCLLOTOUDVTOG
pévo 1o cuvdvacud Tov 2D ctotyelnv, TOV YopaKINPIGTIKOV TOVS, KOl KOVOVIGTIKOVS
Kavoveg. Avtd onuaivel 0tL kdBe opyaviopog GIS Ba sivar oe Béom va dnpovpyet
onTKd ekTANKTIKA 3D aoTikd TeptPaAlovia, YPNOLOTOIOVTOS TO. GTOLXEID TOL NON
éxel. (Muller & Parish, 2001).
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Téhog Onwg TpoavapépOnke elval EKTANKTIKO epyaleio Yoo TNV OloyEIpIoN TEPACTIWV
palov Kmpiov Tov vIakoVoLV OUMG GTOLG 1010V KOVOVES, OAAG VOTEPEl otV
avadnuiovpyia pepovouévov ktnpiov (Matthias Buehler, ESRI Senior).

4.5.2 SketchUp Pro

SketchUp Pro eivatl éva @uAikd mpog to ypnotn Aoyicpkod yuo 10 oyedacud tov 3D
HOVTEL®Y OV TOPEYEL TANPY OLVATOTNTO VO GYESLAGEL TO CUVOAO TV KINPimv,
oNradn 160 ta e&mTEPKd OGO Kol To ecMTEPIKE péPM Tov KTipiov. Xto SketchUp
umopovv va ypnoormombovv didpopec pébodol, eite UECH TOV OTEPEDV 1 TOV
EMPOAVEIDV 1 TOV SOTESWV, OVALOYN KUPIMG LE TIC ATOITCELS TOL TEAMKOD HOVIELOL
N Tpodiaypaés. Ot emroyég dradettovpytkotntog pe dAda Aoyspkd CAD, énwg to
AutoCAD, 1 o0Ovdeon pe 1o Google Earth kot 1 tkavdmtd tov va mapdyst akppn 3D
HOVTELD, YPNOLUOTOIDVTOS OPYLTEKTOVIKE oo, kévouv 1o Sketchup dwitepa
yprowo. H cdvdeon pe 1o 3D Warehouse ¢ Google kat T xpnomn 1oV GLCTOTIKOV
™G KaB1oTobV T0 HOVTEAD €p@aviclokd To peaiotkd. To mpdypappo mopéyet
epyoreia Yoo TNV OHOOOTOINCT] TOV AVTIKEIEV®V, SIEVKOADVOVTOS £TOL TO XEPIOUO
Kot TN Owelplon GCLYKEKPUEVOV OUAO®MV TOVL LE OUOYEVY] YOPOUKTNPIOTIKA Kot
vrootnpilel ™MV TPOGHNKN OTPOUATOV GOUE®VO HE TIS OTOITHGES TOL £PYOV.
EmumAéov, to SketchUp Pro mepilopfdver Aertovpyieg v v taivounon tov
AVTIKEWEVOV Kal TNV e€aymyn tov opyeiov cOUQove He PePIKE omd To TO KOWE
KTplakd mpotumoa poveromoinong (BIM). To yeyovog 6t 1o SketchUp vrootnpilet
mv e€aymyn apyeiov coppova pe ta tpdtumo BIM eivor éva Pripa mpog o eumpog
OGOV 0POpPA TO CNUEOAOYIKO gUTAOLTICHOV TV povtéAwv Sketchup. Movtéia mov
onuovpyndnkav pe 1o SketchUp Pro pmopotv eniong va e€ayBodv e AutoCAD kot
GAleg popeég CAD, 3Dstudio popen (.3ds), Collada (.dae), KML (Keyhole Markup
Language) / KMZ, VRML (.wrl), evd to SketchUp pmopet eniong va e&dyer 2D
ewoveg (JPG, TIFF, k.Am.) (Panchal et al, 2011). Emopévmg mpoxettar yoo éva
eOYPNoTO €pYaAEio, EDKOAO GTO YEPIGUO OAAGL TawTdypova elvar pior eEapeTikd
AemTopepn| Oladkacio LovTELOTOINGMG, LE TNV omoia eotkovoueitat ypdvog.

4.6 Ynorokd 0.0TIKA povréra

Ye moykoopo KApoko, Lrapyovv TOAAEG TPOcEYYIoES OGOV apopd oIV
0PYAVMOT/KATOCKEDT TPIOOACTATMOV HOVTEA®V TOAE®V. To £PELVNTIKO TPOYPUULLQ
Virtual World Server Project a6 to navemotiuio tov UCLA givat éva omd to tpidTol
(Ko peyoddTtepa) TPOYPALLOTO, LUE ATMTEPO GKOTO TNV UEAETN TOV SOLVATOTNTOV TWV
VTOAOYIGTMV YEVIKOTEPX KOl TOL AOYIGHIKOD PBAGE®V ded0UEVOV GYETILOUEVOV LE TNV
oA ewwotepa. (Jepson et al, 1996). 1o BepoAivo, mpv oktd ypdvia, Opdoa
ueketntdv tov ART+COM dnpovpynoe to CyberCity Berlin kar to Planwerk Berlin
( éva moleodopkd xaptn -master plan- tng mOANG) YPNOYOTOIOVTIOG TEXVIKES
Baciopéveg oe mpdtepN £PEVVA TOLG GTNV TOAEOOOIOL.

H peBodoroyio KaTaoKeLNg TOV YNOLOKOV AGTIKOV LoVTEA®V £xetl e€elyBel pe Pdon
mv eunepia, v SBecudTNTO, TNV TOWOTNTO KOl TO KOGTOG TMOV TPMTOYEVMV
dedopévov. Ta ynoukd poviéha mov omuovpyndnkov oty EALGSa, sivor
Baociopéva e mOAE0SOUIKOVS YOpTES (CLYVAE OvVOAOYIKOVC) Kol GeEPd emiyelmv
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QOTOYpaPLOV. Ta TEPIoGOTEPA OO TO. YNPLOKE OVTE LOVTEAN KOTOUOKEVAGTNKAY LE
oKOTO VO ¥pNGILomoInfody Gov EMTONTIKG epyaleion otV SLOOIKOGIO TOAEOSOUIKDV
EPELVAOV KOl UEAETOV OVATTUENG EMITPEMOVTAG TNV OMTIKOTOINGN TPOTEWOUEV®V
LEAETAOV KOt TNV EDKOAT GVYKPIoT Kot alOAGYNOT) EVOALAKTIKMOV TPOTAGEWMV.

Muw amd TIg ONUAVTIKOTEPEG TEXVIKES VLAOTOINONG TepITAOK®V Pdoewv ded0UEVOV
givor aut) g opyaveong oe eminedo Aemtouépetog (levels of Details  LOD). H
Aoy avt) ompileTon 6TOV TPOTO TOL AVTIAAUPAVETOL O ¥PNOTNG TNV TOGOTNTO
TANPOPOPLaG, TIG IKAVOTNTEG avAALONG TV eSOV ametkdvions (006vn H/Y, cuotnua
TPOPOANG M KPAVOC EKOVIKNG TPOUYUOTIKOTNTOS) KOL QUGIKA TIS SUVATOTNTES TOV
VTOAOYIOTIKOD GUOTHUOTOS VO amoddGEL VYNAOVS Pabupovg mepuriokotntoag. O
Babudc mepurhokdTNTag VOGS AGTIKOV HOVTEAOL TEPLYpAeeTon amd to péyehog tng
YEOUETPIKNG Pdong mov vmoAoyiletar oe tpiyova (ehdyioto dwakptd otoryeio
EMPAVEING GTO YMOPO) amd T0 GOVOAO TV omoiwv dmuovpysitar to poviéro. H
KovOTNTA AmOd00NG UEYAA®MV YEOUETPIK®V Pacewv eEaptdrol Kot moA amd Tig
JUVATOTNTEG TOL VIOAOYIGTIKOD GLGTHUOTOG UE WO10ATEPT EUPOOT GTO VITOGVGTILO
YPOPIK®OV.

Téhog, M xpNoN POTOYPAPIDOV, OL AEYOUEVES VPEG GE OYELS KINpiwv, TOo POVTOo, TO
oTotyela Tov TEPIPAAALOVTOG OTTMG dEVTPA, PLTPives KATAGTNUATOV K.0., fonfoldv otV
ATAOVGTELGT TNG YEWUETPIKNG PAOTG dESOUEV®V.

Avaioyo pe 1O poOVTEAO, TNV TPOPAEMOUEVN] YPNON TOL KoL TNV 1OY0 TOL
VTOAOYIGTIKOD GLUGTNUOTOS OVOTOPACTAONS, O ONUIOLPYOS Tpémel vo Ppiokel v
omoTN 100ppoTiot LETAED TNG YPNONG YEOUETPIOG KOL TOV VOOV YL U0 ETLTLUYN
VAOTTOINGTN GLGTILLOTOG.

4.6.1 E@appoyég amo prproypagio

2V evOTNTO OVTH AVOADOVTOL TOPAdELYLOTO TPIGOACTATOV HOVTEA®V TTOANG amd
v 01ebvn ko eBvikn| BipAoypapia. [To cuykekpipéva avapépoviot to dEGOUEVA TOV
YpNoomomOnKav, 1n JSdKacio. TOv aKOAOVONONKE KOl TO ATOTEAECUOTO TOL
TPOEKLYALV.

+ Anpovpyio 3D povrélov moing yia T Zaovdiki Apafic

Tov Iovvio tov 2006, Eexivnoe N TOPAY®OYN TPIOIACTATMOV HOVTEA®V TOAEW®V, GTN
Yaovdkn Apapia (Riyadh, Dammam kot Jeddah), yw Aoyaproocpd g Heletel A.E,
petd and cvvepyosio pe v MaP E.ILE. To evdwpépov oto project, ftov 1 emioyn
Aopvpopikdv Ltepeooskonmik®v Moviéhomv tov oikov IKONOS, evd mpoxinon g
EQOPUOYNG VIPEE TO ACPUKTIKG TEPLOPIGUEVO YPOVOIIAYPOUUO (TPELS UNVES), OF
ocuvovoopd pe v éktacn g mepoyng  evolneépovtog(1400,00Km2).
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O1 gpyooisc aQoponcay:

o YXyedloopUd TOV TEPTYPOUUUATOV TOV TEPLOYDV EVILOPEPOVTOC

o Ilpoypappotiopd Xtepeoskomik®dv Afyenv Tov Aopvpdpov IKONOS

o Xyedlacud, pétpnon Kot emilvon Pwtootabepov Enueiowv (Control Points)
kot onpeiov eAéyyov (Check Points)

o IlpocavatoMopd Aopv@opiKaV XTEPEOUOVIEADY

e Tlopaywyn Ynoaxod Movtélov Eddgovg (DTM)

o Tlopaywyn Opbopmtoumacaikon

e Amobooon (3D) opiov ktnpimv

e Yyouerpa otn kopupn TV blocks twv ktnpiov

e Movtehomoinomn twv dedopévev

e YTmoAOYIGUO OPATOTNTMV KOl GBAL®V LETPNTIKOV GTOLKEI®V.

Evtunootaxd ftav o otatiotikd otoryeio g HEAETNS. ZuVOAK( ¥pNCILOTTOOnKay
62 Aopvgopikég Ewkoveg IKONOS (Im, RGB), 146 GCP’s ko 18 Check Points
(emlyewn petpnuéva). Iapnydnoav 1.600 km2 opBogpwtopmodikov kot 1386 km?2
TPIEOACTATOV 0modocemV, o€ 120 nuépec (cupmeptiapfavoprévov Kot Tov ypovou
TPOYPOUUATIGHLOD Kol AYNG TOV EIKOVOV).

H etopeio mAemkowvoviokdv epoppoyedv  Heletel A.E., mpounbevce oty
INTRACOM 1podudotata block kmmpiov, otoxevovrag ot opbn emioyn Béocemv
TV oTafuoV KdAvyng thAemKowvoviov ot Toielc Dammam, Riyadh kou Jeddah
o Zaovdwkn Apafio.

To épyo mapaywyng tov dedopévev, GLVOLALEL GTEPEOCKOTIKY) GLAAOYN
Aopvpopikayv Ewovav IKONOS, npocovoatoioud xor enelepyacio avtodv oe
ovvolkn éktaom 1.400 teTp. YAW., LE OMOTEAEGLO TPIOOAGTOTA YPOUUUIKE dedopéva
vy ™ ovvheon TV OYKOV TV KTNpiov avd toAn. Ot akpifeieg mov emttedydnkay,
op1OVTIOYPOPIKA KOl VYOUETPIKA, NTAV KOADTEPES TV 2.5 HETP®V.

Teyvoloyia

H 1gyvoloyia mov ypnowomombnke Poociletor oe pebBodoroyio Pnoiaxng
dotoypappetpiag, epappocuévn oe Aopvpopikés Ewkdvec. H karvotopog swopopd,
etvar  ypnowomoinon Aopveopwkedv Ewkdvov avii Agpoootoypapidv. H emdoyn
amodeiydnke ®g M PEATIOTN  TEYVIKOOIKOVOUIKY] TPOGEYYION O  OMOUTNOELS
AmOTVIIMCEMY aKpifelog €mg 3M Kot KAALYNG TEPLOY®V HEYAANG €KTAONMG, OF
GUVTOUO YPOVIKO O1doTn L.

H 516pBpmwon ¢ epappoyng Tpoceépet:

Owovopia Xpovov opaywyng
EAdyot anaitnon GCP’s
Amoooom 4 1eTp. YA NUEPNOCILG
[Moapaywyn OrthoPhoto (RGB)
Updates dedopévov
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o Xapunio xoéctog Mapaywmyng

Ewcova 4.20: Tpiodiaoroty ameixovion poviédwv toiewv, oty Zaovdikn Apafio (Riyadh, Dammam xoi
Jeddah), ue ypron dopopopikdv gixovav

Iyyi: MaP LTD

+ Anuovpyia ¥nerakod povréiov oto West End Tov Aovdivov, M.
Bperavia

H avédivon 1ov @uoikodv 18010TTOV TOL acTIKOD YOpov gival évag topéag Omov 1|
ewovikn mpaypotikotnta (EIT) eivar dwitepa yprioyun. To poviélo tov West End
0V Aovdivou gival TUTIKY| TEPITTMON EPELINTIKA ECGTIOCUEVNG KOTAGKEVTG YNPLOKOV
povtédov. To emimedo Aemtopépelog Kot 1 TOoOTNTO/ TOOTNTA TANPOPOPLDV TOV
nephopPavel €govv  TPOGEKTIKA oOplotel Yoo TV TPOPAEmOUEV] YPNON TOVL.
Xpnuatoddtg Nrtav n British Telecom (BT) pe okomd ) ypnomn tov ynookon
LOVTEAOL GE €PELVO Yo TN JCTOPE GNUATOG KWNTHG THAEQ®VIOG KOl GUVETMOG
TO10TNTA KAAVYNS TOV KEVTIPOL TNG TOANG.

Or {nrovpeveg petafAntés NrTav: axpiPég oyKoUETPKO, Kupiopyo VAKO Oyewmv,
YEOUETPIOL KOl VAIKA OTEYOONMG, HEYOAO SOPNUOTIKG TOUTAO, OEVIPO KOl GAAML
avTikeipeva Tov THOVOV Vo TAPEVOYANGOVV 1] VO OVOKAAGOLY TO GOl XT1 GLVEYELL
TO HOVTELO QT YPNCIULOTOMONKE GOV TAATPOPLLO SOKIU®VY Yo d1dpopeg HeBOSOVS
OTTIKOTTOIN GG 0E0UEVAOV KOl GUOTHLOATOS OLOICVVOECTG PUGIKMV OEOOUEVMV YLl TNV
TOAN L€ EIKOVIKEG OVATOPOOTAGELS TOVC.

Ytovyeio Mehétng

v" Katookevn: 1994-1995

V' Aopn dedopévmv: 2 enineda Aentopépetac (LODS)
v Teoperpikd Méyebog Baong: 26.500 tpiyova

v Pneloxo Méyeboc Baong: 45kb yopic veic
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Ewcova 4.21 : Yoo poviélo orto West End tov Aovdivov

Inpyn: Mrovpdékne Booilne Emixovpog Kabnyntic Iavemotnuiov Osooaliog ,2°  Zvvédpio
Toliotikng Xoyrlions kou Pneraxns Teyvoloyiag, Topvua Meilovog ElAnviouod, 2004

+ Tpwedractoto povréio g I'ewpyravig méing tov Mnad, M.Bpetavio

To povtélo g mOAng tov Bath éyel ypnowomombel pe moALOVG S1APOPETIKOVCS
TPOTOVG amd TNV OPYIKN KOTAoKeLY] Tov 10 1992-4 emg onuepa. H xvpidtepn
EPAPLOYN TOV €lval 6ToV TOAEOSOUIKO oYedlaopd (cov €va oTatikd 1 SodpacTikd
gpyodreio a&oroynong). H Bpetavikn moieodopuxn vopobesio opiler v tomkn
avtodloiknon ¢ Pacikd vrevbuvo yia ™V aEloAdynon OAMV TV TOAEOSOKOV
npotacev. AapBdavovtog veoyn OTL 1 GLVIPWTIKY TAEWYN Qi TOV epyalopévmv
OT0 KOTO TOMOVC TOAEOSOMIKE Ypopeion Oev givol apyLTEKTOVEC- TOAEOOOUOL Kot
OedopéEVOL OTL €vag ONUOVTIKOG aptBUdc TOMTOV AauPdvouy HEPOG GE OUTEG TIC
dwdkacieg agloldynong, ot duvatdtnteg a&lomoinone, onTikonoinong, ene&ynong
Kol Katavonong mpotevopevemy Acewv mov divouv ta EIl vreptepodv Evavtt tov
KAOGGIK®V GTATIKMOV TPOOTTIKAOV KOl GYEOIV. ApyIKd TO TPIGOIACTATO LOVTEAO TNG
TOANG YPNOCILOTOMONKE Yo TN POTOPENAICTIKY ONEIKOVION TPOTEWVOUEVOV ADGEDV
(oTOTIKN XPNON) Kol OTN CLVEYELD LE KATAAANAES pETATPOTEG | 1010 Bdiom dedouévav
YPNOLOTOIEITOL TAEOV SLAOPACTIKA Y10 TNV 0ELOAOYNON TPOTAGEWV.

Ytovyeio Mehétng

Kotaokevn: 1995-1997

Aopn dedouévov: 4 enineda Aemtopépetag (LODS)
I'sopetpicd Méyeboc Baong: 220.000 tpiyova
Ynowokd Méyebog Baong: 1.3MB pe voég
Xpnuotoddton: Sainsbury’ s, EPSRC

AN N NN
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Ewcova 4.22: Tpiodiaorazo poviédo e Lewpyravig moins too Mrol, M.Bpetavio

Inyn: Mrovpdékne Baoilne Emixovpog Kabnyntic Havemotquiov Ocooaliag ,2°  Zvvédpio
Holrmiotikng Xoyxlions kou Pneraxns Teyvoloyiag, Topvua Meilovog Elnviouod, 2004

+ Tpwedrastoto povréio g I'ewpyravig wéing tov Maad, M.Bpetavio

Yto mhoicwr  épevvag  xPMUOTOdOTOOUEVNG amd TO {010 TO  TOVETIGTNLO
KOTOOKEVAGTNKE TO TPLGOAGTATO YNOPLOKO HOVIEAO NG UECOIOVIKNG TOANG TOL
Mnaf Paciopévo oe maAoovg xaptec, yKkpaPovpeg kot oxédo g moAng (DAY,
1994). H Aemtouépela Tov OmOTEAECUATOG Elvarl YoaunAn, 1 EAAetyn okpifelag Tov
vroPdaOpmv etvat KpIGILOS TOPAYOVTOS, OAAG TO TEMKO ATOTEAECLLO OEV TOEL VO EYEL
ONUOVTIKO eKTodEVTIKO evolapépov. O Tpdmog dnpovpyiag avTod ToL HOVTEAOD dev
EMETPEYE TNV LETATPOTI TOV GE EIKOVIKY| TPAYUOTIKOTNTOA, 1 LOVT dabéaiun popon
TOv givo computer animation.

Ytouyeio Mehétng

Kotaokevn: 1992-1993

Aopn dedopévmv: yopic enineda Aentopépeiac (LODS)
I'eoperpikd Méyebog Baong: -

Pnoraxd Méyebog Baong: -

Xpnuatoddmon: Ecwotepikn and to CASA

AN NN NN
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Eicova 4.23: Tpiodidororo ynpioxo poviélo g Iewpyraviig moins tov Mra6, M.Bpetavio

Inyn: Mrovpdékng Baoilne Emixovpos Kabnyntic Iavemotnuiov Osooaliog ,2°  Zvvédpio
Holrmiotikng Xoyxlions kou Pneraxns Teyvoloyiag, Topvua Meilovog Elinviouod, 2004

+ Anuovpyia 3D povrélov w6ing Yo o Afjuo Matpimv

H Geospatial Enabling Technologies mpounfever v etapeioo MaP E.ILE. pe
OTEPEOCKOTIKEG dOPLOOPIKEG EIKOVEG TOAD LYNANG avdAvong yia T dnovpyio 3D
HovTéAOL TTOANG Yo To Anpo Tlatpéwv ota mAaiclo TOV EPELVNTIKOD TPOYPUUUATOS
BRISIDE o710 onoto cvppetéyxer n etoupeicn EPSILON ALE.

O etoupeieg GET kou MaP E.ILE. dnpovpyodv 1piodidototo poviélo mTOANG Tov
Afquov [Motpowv, Yo mv etoupeia EPSILON A.E.
H mpounfeia 1@V 01EpE0CKOTIKOV S0PLPOPIKAOV EIKOVAOV TOAD LVYNANG 0vAALONG
apaypotonomOnke amd t GET evdd n MaP avéloPe ko ektéhece emTLY®OG TNV
TPIGOLAGTOTN OOd00T OAMV TOV KTIPOK®V GYKOV Y10 TO GOVOAO TOL OIKIGTIKOV
otov ¢ Iatpac. Ot oTEPEOCKOMIKEG SOPLPOPIKES EIKOVEC TTPOoEpyovTal omd vEa
Mym tov dopvedpov Geoeye n omoia wpoypappotiotnke and v GET ko v e-
geos.

H teyvoroyla mov ypnowomomnke 7y 10 £pyo Paociletoar oty Pnoewokm
dotoypappetpio, spappocuévn oe Aopveopikés Ewkdves. H kovotopog swapopd,
elvar M ypnom Aopveopwkdv Ewoveov moAd  vyning  avdivong  €vavtt
Agpoowtoypapidv. H emdoyn Aopvgopwkod Xtepeolevyovg GeoEye-1, moiv
peyaing owxpitikng wavotrag (0,50m) amotedel 1o mo eEgMypévo eumopikd
dféoipo Tpoiov.

To oedopéva GeoEye-1 elvar davikd yio 1p1odidotorn (0TEPEOCKOTIKTY) AmOd0om
KTNpilov o Aemtopépeta OYKov, dnAadn o€ kdOe KTpto dtakpivovtal Kot amodidovton
TAMPOG ODOUOTO, OPOPOL KOl EMIMESN GTO 1010 KINPLO OV SLUPEPOVY GE TETPOUYDOVIKA
HETPOL KAT.
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O xdbe o0yKog etvon oe davouopatikny popen GIS 2D pe otoyeio Paong: Yyouetpo
Eddpovg, Yyopetpo Oykov, 'Yyog Oykov. H cuvnmuuévn minpoopia mapéyet
duvatomro, epodcov ypewootel, G petatpomg tewv 2D dedopévov oe 3D
dtvocpata 1 3D amewkdvion (volume extrusion). Kot ot dvo petatponés eivor one-
step. To épyo awtd mpaypatorombnke oe cvvepyosio pe v EPSILON AE, ota
mhaiota avantuéng evpitepov GIS.

Ta kOpLo. TPOIOVTO TOV TUPATAVE SLUIKAGLOV ivar:

Awvocpatikoi Owiotikoi Oykot pe 3D minpogopia
Opboewkdéva RGB — |

Pnoelaxd Movtédo Eddpovg (DTM)

Pnoroko Movtého Emeavelag Kmpiov (DSM)

Eixova 4.24: Tpiodidoraro povieio tov Ajuov Iatpémv
IInpyn: Geospatial Enabling Technologies

+ Anuovpyia TpL6dL1G6TOTOV HOVTELOY TOANLAS TOANG KépKupag

Avtikeipevo g mpdéng elvar M vAomoinom €vOG OAOKANP®UEVODL GLGTNUOTOG
TPIGOLAGTOTNG EIKOVIKNG-YNOLOKNG ovamapdotaong Kot mepmynong ¢ I[oidg
[ToAng g Képxvpog HEG® €VOG AEMTOUEPOVS POTOPEOMOTIKOD TPLGOAGTATOV
povtédov (3D City Model) mpocsBdcipo 610 kowvd péocw Sadktoov (eEmwotpépela).
Andtepoc 6TOY0C £lvar M avadeln, 1 TOMTIGTIKY], IGTOPIKY| KOl TOLPIGTIKN TPOPOAN
KOODG KOl 1) YEOUETPIKT TEKUNPIOOT TOL GNUAVTIKOTEPOL 1GTOPIKOL Mynmueiov Tov
Anqpov Képrvpag, g IHoldg T16Ang. Extipdron 611 10 épyo avtd Bo mpocdmdoet pa
evplTepn debvn avayvodplon oTig TOMTIOTIKES a&ieg Tng TOANG Kol B CLYKEVTPMGEL
éva S1EVPLUEVO, OTKOVUEVIKO gvilapépov Yo To Mynpueio. Tavtoypova, o Anpog Oa
OTOKTNGEL £V GHVOLO GUYYPOVOV YEDYOPIKAOV Oed0UEVOV, OAAE Kot VO TPOTOTLTTO
OUOTNUO, UE ONUOVTIKY TPOSTIOEUEVN a&io Kol OVOUEVOUEVO OQEAT. AVaALTIKOTEPQL
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n [pdaé&n Ba meprrapPdvet T cvAAoyn, eneepyacio Kot TOPUymYN TOV ATOLTOVUEVOV
YEOYOPIKOV OOOUEVOV  (YNOLOKEG KOTOKOPLOES Kol TAAYIEG €KOVEG, OANDOeig
opBopmToypapiec, YyneaKd HoviéAd £30povs, eotopealotikd 3D poviéla yio 1o
ovvoAo TV kpiov, Aemtouepny 3D poviéla yio pepovouéva Kmplo-puvnueio
ONUOVTIKNG TOAMTIOTIKNG KANPOVOULAG TTov Ba emAeyovv) kabmdg Kol TNV GUVOEST|
TOVG UE TIG KOTAAANAEG €EEIOTKEVUEVEG VIINPEGIEG KOl EPOPLOYES TPOPOANG TOVS GTO
evph Kowob. el 10 GHVOLO TOV YEOY®PIKOV VTMV dEGOUEVOV TOV EVIAGGOVTIOL OTIG
Oepaticég katnyopieg g odnyiag INSPIRE 6a mpaypoatomombel avantuEn vrodoung
veoyopikav mAnpoeopidv. H Tlpotewvopevn IIpdén omoteAeitar amd Eva kot
LOVOOIKO VTTOEPYO, £TGL MOTE VO O1oTpNOEl 1] GLVEKTIKOTNTA KO VO OVTILETOTIGH0HV
Ol oYVPEC OAANAEEOPTNOEIS HETOED TOV OLPOPETIKOV EPAPUOYDV, YNPLOKDOV
VINPECIOV OALL KOl YEOYOPIKOV dedopévmv Tov Epyov.

To épyo evtaoceton oto Emyeipnoioxod [podypappa «Avtikr Attikn-Ilehondvvncog-
[6vior Nvjcot 2007-2013» kot o tpoimoroyiopdg tov eivar 230.000 €.

+ Anpovpyio Tpredractatov povrélov oty Ay. BapBapa, Adnva

H xdto Ayia BoapPdapa eivor m mepoyn perémng mepimtoong oto mAaiclo Tov
Evponauod epguvntikov mpoypdupatog PICT (Planning Inclusion of Clients through
e-training). To &vOlaPEPOV OTPEPETOL GTOLG KOWOYPNOTOVG YWDPOLG TANTEIES,
neCoopopovg kot 1M Epeacn divetar oTn dvvatdTNTE  AMEIKOVIONG TOGO 1TNG
VILAPYOVOAG KATAGTAOTNG OGO KOl TOV TPOTEVOUEVDV ETEUPAGEDV KOl GTO GYOAMAGUO
OO TOVG XPNOTES TOV EMUEPOVS GTOKEIMV TG TpdTaonc. Ta oxdMa twv ¥pnotdv/
KOTOIK®V/ EMICKENTMOV KATNYOPLOTOOVVTOL ooV OeTikd Kot apvnTikd pe O1okpitd
cupuporiopd (oynuatikd Kot ypopatikd) Kot gival opatd amd 6hovg. Avtd emtpénet
™V emKoOvoVvia 0yl LOVO TV YPNOTOV HE TOVG UEAETNTEG, OAAL KOl TOV XPNOTOV
petalhd tovg, divovtag o oelpd amd WiTeP YOVILA GYOAO Y10 TIG TPOTEIVOUEVES
oAAayEG Ko Otapopeacels. H kelpuevootpagnc kot Oyt LOVO GYEOICTIKY] GULLETOYN
TOV XPNOTOV €VVOEL TN GLUUETOYN OA®V Kol Oyl puovo twv ypnotav H/Y xor tov
eCowelwpévoy pe ta dtoféoipa oyedaotikd epyaieio (Telpdpota 6€ TOTIKO YOUVAGLO
goelgav OTL poBnTég petd amd Muiopn TopPovLGINoT) GLUUETACYOLV EMTVYMOG OTY|
dwdwoacio avtr). To oOvolo TtV oYoAlwv petd omd pio TpOTN emeEepyacio Kot
opadomoinomn and epevynTés, o AVUTPOPOOOTNCEL TO GYEOUGUO LE VEQ OEOOUEVO. TTOV
Ba AaPet vTOYN TOL 0 PEAETNTNG YO TNV TEMKT] TPOTOGT] TOV.

Yroryeia MeAéng

Kotaokevn: 2004-2005

Aopn dedopévov: 2 enineda Aemtopépetag (LODS)
I'eoperpikd Méyebog Bdong: 15.500 tpiyova
Pnoraxd Méyebog Bdong: 4.5 MB pe voég
Xpnuatodotnon: EU, Leonardo
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MANTA AHMHTPA YeAida 157



22 louAiou 2015 Avartuén povtédou CityGml Kol eVOWHATWGEN EVEPYELOKWVY Sedopévwv o€ KThipLo

Eixova 4.25: Tpiodidoraro poviélo tov Anuov Ay. Bapfapag

Inyi:  Mrovpddkne Baoilne Erikovpog Kabnyntic Havemotquiov Ocooaliog ,2°  Xvvédpio
Toliotikng Xoyrlions kou Pneraxns Teyvoloyiag, Topvua Meilovog EJAnviouod, 2004

+ Anpovpyio Tpredrastatov povrédov Molaiog moing, Bérog

H ymoeoxn tpredidotarn amotdnmon Tov 16Topkold kEVIpov g mOANG tov BoAov
elval éva mepimloko kot wiaitepa evdapépov Béua. H texunpiopévn adtdieumt
Katoiknomn g mepoyng and v 3n yhetio m.X. divel o evdlapépovca d1dotaon
otV €EEMEN ™G TOANG, TNG TOAEOJOUIOG TNG, TOV OVOCKOPAOV/ ELPNUATOV, MG TNV
oLyypovn ekdoyn g mOAne. To poviéro sivan o e£€MEN, ota mAaiclo EpeLVNTIKOD
wpoyphupatoc  ypnuatodotovpevov ond 1o YIIEII® o mpoPAémetar  va
0AOKANPpOEL 1 TEPLOYT| TOV KAGTPOL LEYXPL TO TEAOG TOL 2006.

Xpnoiponowdvrog vrdpyovra ynotokd vrdfadpa e chyypovng moOAng tov Borov,
onuovpyndnkav axial maps ( aovikol xépteg) TOV TOAEOOOMKOD GUYKPOTILATOG
Boiov axolovbdvrog Tic apyég tov Spaces Syntax Analysis ( cuVToKTIKE avdAvon
Y®pov). H 5106TpopdTmon TV amoTEAEGUATOV TNG 0VAAVGNS OVTNG LETATPAUTNKE CE
ewovikd wepPairov. H €pegvva avt| mpaypatoromOnke oto mACico LETATTLYLOKOV
paonpatog tov Tunpatog Xwpotaiog, [Toleodopiog ko [epipepeiaxng Avantoéng
tov I1.©.
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Ewcova 4.26: Tpiodiaorazo poviédo Halaiag molng, Bolog

Inyn: Mrovpdékne Baoilne Emixovpos Kabnyntic Hovemotquiov Ocooaliag ,2°  Zvvédpio
Toliotikng Xoyrlions kou Pneraxns Teyvoloyiag, Topvua Meilovog EAnviouod, 2004
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5. EPAPMOT'H

H mapovoa dimhopotikn vAormomdnke oe 000 otddwn. To mpdTo avapépetar otV
€DPECT) TNG EVEPYEWOKTG KATNYOPLOS EVOG TPIOPOPOV KTIPIOL Ypapei®mv otV meployn
0V XaAavopiov Kol 6T GEVAPLO TOV OTOCKOTOVV 6TV PEATI®OON TNG Kol TO dEVTEPO
oTn dvvaTOHTNTA dNUOVPYING TOL TPIGIUGTATOV LOVTEAOL TOL Kol TV TPOGONKn TV
TOPOTAV®D EVEPYELONKADV OEOOUEVMV.

Ocov agopd T0 evePYEWNKO TUNUO TNG €PYOCING, OlEKTEpU®ONKE e YpPNoON TOL
roywopikov KENAK tov TEE. Eve 6cov agopd tmv onpiovpyio tov povtéiov,
apykd dnuovpyndnke oto Aoyioukd Sketch up Pro g Google kot ot cuvéyela pe
KOTAAMNAN dopdpemon eonydn oto evdiqueco Aoyiopukd FME tng Safe Software.
To anotélecpa mov mposkvuye NTav m onuovpyio evog gml apyeiov, oto omoio
eetdotnke M Svvarotnta tomoBétnong tov ot DataBase tov CityGml xot m
ueténerto omekovion tov oto Google Earth. TToapakdto avagépovtol avorlvTikd To
dedOUEVO IOV YPNCIULOTOMON KAV, 1| TPOEAEVGT| TOVG, KAOMDS Kot 1 SladtKacio Tov
axolovOnOnke ce KaOe 6TAd10 EEYOPLOTAL.

5.1 Ileproyn perétng

H pelém epappdotnie e éva KTNPLO LE OMOKAEICTIKT XPNON YPAPEia, GTNV TEPLOYT
tov XaAavdpiov. Ot eikdveg mov axoAovbovv Tpoépyovtal amd Tovg xapteg Tov Bing
Maps kot cuykekpipévo, v epappoyn Bird’s Eye kot and ¢ Ktnpatordyio AE
avtioToryo. X aVTéG aivovTol 1 YeUETpia KTipiov Kot 1 akpiPn Totobesio Tov.

Ewcova 5.1: Kriipro Melétng amo v epopuoyn Bird’s Eye
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Eixova 5.2: Kipro peiétng amo v Krquotoloyio A.E
Axoun mopatifevior potoypapieg mov AeONKav amd emtdonio enickeyn Tov KTipiov
TPOKEEVOL va. emtevyDel kaAVTepT 00T TOV TAEVPADV Kl TOV VYDV TOV.

Ewcovo 5.3: Pwroypapia ktipiov uelétng
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Eixova 5.4: Ewova 5.3: Pwroypapio ktipiov ueletng

5.2 Me0Boooroyikn mpocéyyion: evepyelokn katatoin &
oevapLo

210 616010 aVTO ONMOC TPOAVAPEPONKE VLTOAOYIGTNKE 1 EVEPYEWNKY| OOS0OCT| TOV
KTIplov kol ot cvvéyeln Beopnbnkay ceviplo Tov meplelyav emMUEPOVS UETPO, TO
omoia amookomovoay otV Peltioon g evepyslokng katdtaéng Tov Ktipiov. Ia
KGOe évo amd aVTA TPAYLATOTOMONKE OIKOVOUOTEXVIKY UEAETN, He Pdorn v omoia
emAEyONKav ta BEATIOTO GEVAPLOL.

Ta dedopéva €166d0v datébnikov amd v Iloleodoukr Ymnpesioo Tov OnMpHOL
Xolavdpiov 6TV omoio EVIAGGETOL TO KTHPLO Kol amd EMITONIN EMICKEYN GE OVTO.
AT MV PO TPoEKLYAV TO GYESINL TV KATOYE®MV KAOE 0pOPOL Kol amd TNV
devTEPT), TANPOPOPIES YO TAL GLGTAUATO YOENG BEpLavong, To €100G TV JOMKMV
SPOVOV KoL ad1apovedV oTotyeimv, Kabmg Kot TANPOPOPIES Y10 TOL YEITOVIKA KTNPL,
N Vopén TV onoiwv ennpedlel ToV VTTOAOYIGUO TOV GLVIEAEGTAOV GKIOGNC.

To Moyopkd o610 omoio mpaypatoromdnkav ot vroroywspol givar 1o KENAK tov
TEE, to omoio £yet avaivBei oe mpomyoduevo kepdioro. Ot TapdUeETPOL OV
Mmoednkav vroyn elvar ot axdAovBor khpotikny Covn g EAAGdag, xprion tov
KkTpiov, apBpog twv Oepuikdv (ovdv, TPodlaypaeiés TOL KTPLokoh KEADQOVG
(YOpOoKINPIOTIKA  OOMK®V  OTOlXEl®V), OLVTEAESTEG MNAMOKNG  akTvoPoAiog,
OLVTEAEOTEG OKIAOMG, AEPICUOC, QMOTICUOG, cvoTHHato Yoéng Ko 0épuavong. n
ocuvéyewn mpokeltar v avagepfodv Tar KLPLOTEPO OMUEID TOL AOYIGUIKOV Kou Ot
OVTIOTOT(EG GUVOOEVTIKEG KOPTEAEG,.
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2V TPOTN KOPTEAN GUUTANPOVOVTOL YEVIKA oTOlXElol TOV KTipiov, Kabmg Kot 1
KMpatikn tov {ovn. To ktplo avikel otov EAA0d1KO Ydhpo Kol ETOUEVMG EVIAGGETOL
otV {ovn B.

Kaptéha: Kmplo

Boowd otoyeio mpog ocvuminpwon eivol 0 mPocolopicrdg Tov  gpfadov g
yoyopevng kot - Oegpuovopevng  emedvelng.  Kdbe  Opopog  meptlappdvel
KMpokootdoto 20 .. Agdopévov 0tL 0 apBpdg Tov opdewv gival tpia, To EUPaddOV
™G YuYorevng empavelog etvar 60T, Axoun vrapyet povo o Beppuxkn {ovn, kabmg
T0. cuoTHHATO YHENS/BEpHavong etvat eviaia € OAO TO KTNHP1O.

--TEE Evepyeiom) embzwpnon
;. Eni&Ete To ouotrpata touktpiou: [0 ZHE [0 Qwrofoktaikd [ AvepoyewriTpieg aotikod neplpaiiovtog

¥ Zuvn 1

o Kripio 1 Meviad "fBpeuon, anoxZ Teuon, Gpdsuan AvehwoThpeg

 B-% Zim ]

Mepuypapr:  |1Ndpxov kTipo

Xprion kTipiou: ||'P»‘\¢E|0 |

Zuvohlkr] enpdvela (m3: 1507.04 Zuvohkdg dykog (m): 572112
Eepuarvépsyn emgpdvela m3: 184704 Bepuovopsvog dykog (m3): 5541.12
Wuxdpzyr smpdveia md: (B0 Wyxdpevoe dykos (m3): 180
AplBpdc opdeprov: 3 = "Ypog Tunkol opddgpou {m): "Yiwoc ooyeiou (m):

‘Exfieon krupiou: MpooTatzupévo -

ApiBpse Bepruaiv Jwvav: |1 =

ApBude pn Bepumvipsvwy xipwy: |0 ApiBusc nharcav xcpwy: |0 =

[l Bepuopdvon Twy KOTaKSPUPLIV SOV oToBEWY

Mnyn evépyeaiag Bépuavon  WOEn  Aspiopdg ZNX  @wriopdc Iuoksusg  Kotavahwon Movadzsg [Mepiodog watavdhwong
v Hhercrpur - 0 0 ] 0 kWh 00/00/00 - 01/01/10
* | = O O O o O [ 00/00/00 - 01/01/10

O Zuwvbrikeg Bepuuaic dveong [ ZuvBrikes arovotiaig dveong [ ZuvBrikeg ontiaig dveong [ Nowdtnta eowtepuod adpa

Eixova 5.5: Koptélo Ktipio KENAK

Koptéha: Zovn 1

> ovvérewn petafaivovpe ota otoyeion e {odvne. Aedtov opiotel m ypnon,
€10GYETOL 1] CUVOAIKY] OEPLOVOLEVT] ETPAVELD KOL 1] OVIYLLEVT BEpLOY®PNTIKOTNTA, T
omoia Aappdavel Tyun omd v xpnon. Télog avaypdeetor 1 dieicdvon Tov aépa amod Ta
kovpopota. ITo cvykekpiuéva vroroyiletor 1o gufoddv TV TOPTOV KOl TOV
KOVQOUATOV Kot TolAamdiactaletarl pe tovg avtiototyoug cvviedeotés g TOTEE.
20701 mwv. 3.26 avdroya e o €idog Tovg (4.8 kot 6.2 avticTorya).
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-TeE Evepysiani emBztprion
5 A Kripo Mevued

-8 Zown 1

Bz ‘ pagpeia ‘
Zuvohiir] engdvela (m3: Méon katavalwon ZNX {mi/ETog): D O MatéEag autépatou shéyxou ZNX

Avryugvn BepuoxwpnTikdTnTa fk/mK): f?

Katnyopia SiatdEzwv shéyxou
101 QUTOpOTIOPEY:

Tonog T -
MizioBuorn agpa
MisioBuon aépa ané kouppaTa (m/h): [1973.048 AplBude kopvaBoy: |0 = ApBpde BupiBuyv eEaepiopod: |0 =

L ZuothueTa YBpubuct ctoTnua Spociopod
ApiBuse avepnoTipwy opogprig: |0 5

Eiwcova 5.6: : Koptédo Zovy 1 KENAK

Koaptéha: Kélvpog

270 OTAO0 OVTO CUUTANPAOVOVTOL TO YOPOUKTINPICTIKA TV SOUIKOV GTOLXEI®V TOV
KTplokol keAdeovg. I'a v akpifela daympilovtar ot adapaveic amd TG dSoPaveic
EMLPAVELES.

Oocov apopd 11§ adloQaveic ETPAVEIEG CLUTANPOVOVTOL EEXOPIOTA Y10, KAOE TOlYO,
TOPTO KOl OPOPN) O TPOCAVATOACUOG, I KAlon, To guPaddv, n BepuomepatdmTa, 1
ATOPPOPNTIKOTNTO, O GUVIEAECTNG EKTMOUTNG Yo TNV Oepuikn axtivoPorio Kot ot
ovvieheotég okiaong amd opilovra, mpoPforovg ko mhevpkés okiboec. O
TPOCAVATOAGHOG Kot TO UPAOSGV TPOKOTTTOUV amd apyLTEKTOVIKG OXE10 TOV KTipiov.
O ovvteleomc Oeppomepatodtrog mpoxkvmter and v TOTEE 20701 mwv. 3.5
avdAoya pe tnv KAPATiky COvn Kot Ty ¥povoroyio KOTAGKELNG TOV KTipiov (KTipla
pwv 10 1979 dev axorovBodv tov kavoviopd Oeppopdvoong Ktnpiwv) . Asdopévov
OT1 dgv paypatoromOnke Eexwplot LEAETN Y10 TOV VITOAOYIGUO TV OepLOYEPUPOV,
npocovéndnke o cvvieleotng Bepuonepatotnrag katd 0,1 W/M**K cdupwvo pe tov
niv. 3.6. O cvVTEAECTNG OMOPPOPNTIKOTNTAG Kol EKTOUTNG Oeplikng axtivoPfoliog
TPOGO0pioTNKE GOUPOVO UE TO €100G NG EMPAVELNS OTMG OPILETOL GTOVG TIVOKEG
3.14 xan 3.15 avtictoyya. Ot cuvtedeotég okiaong Adym opilovta ANeOnkav icotl pe
1, kaBmg 10 KTNP1o dev emokidleTon amd Ta YEITOVIKA TOV, OTMG Kol AOY® TPOROA®V,
aeoh 1o KtNpro oev Olnbétel mpoPoiovg. Ot GLVTEAESTEG TAELPIKAV CKIAGEWV
vroAoyioTNKaV Yo KaOe Toiyo EEXWPLOTA AVAAOYQ LLE TOV TPOCAVATOAMGUO TOL KOl
TIC TAEVPIKES TPoeEoyEs, Pdom towv mv. 3.20a kou 3.20B. XTI TEPUTTAOGELS TOL Ol
emedveleg okidlovtay kot omd Tig 000 TAEVPES, O GLVTEAECTNG oKiaoNg 100VTAV LE TO
YWOUEVO TOVG,.

Oocov agpopd T1g dtopaveig emeaveleg TpocsdlopileTor o0 TOTOG , 0 TPOSAVATOMGUAGC, 1
KAMon, 10 guPfaddv, o TOHmOG TOL AVOlyHOTOG, M OEPUOTEPATOTNTO, O GLVIEAECTNG
dlmepatdHTNTOG OTNV NMAMOKN OoKTVOPoAio Kol Ol TTpoovapepBEvTeg GUVTEAEGTEC
okiaong.
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EnkéEre Ta Bouin oToixeia T ovie:  ApluSC scuTepIKGY SloxuwploTuy enpavetiy: |0 + O Nadnrued nhuend:
Ahaaveis eipdveies | Ee enaw ue 10 650905 | [ Aapaveic cpévaiss
Eicéivovrar ta edopéva via g Siagaveis enigdveise nou épxovial oz enadr ue Tov chwTeptd aépa
Tonog Mepiypapiy videg) B (deg) Eppabévmd Ténog avoiypatog® UM/m¥) gw{) Fhorh() Fhore{) Fovh() Fovel) Finh() Finel
> 1 o roigupe | v A o [ w 9392 Metahurs pe 8.5.12mm 20% Aibuyog pe Biérevo apa bmm 36 054 1 1 1 1 1 1
2 |réuevo roupuua |~ 81 0 0 20 Metahuss e 8.5.12mm 20% Aibuuog ue Biékevo aépa bmm 36 054 1 1 1 1 1 1
3 ouevo obguua |~ Nz R 4508 MeTahuss e 8.5.12mm 207% Afduuog pe Bidkevo adpa bmm 36 054 1 1 1 1 0878 | 0304
4 lducvo olpuya |+ 82 0 0 2608 Metahu pz 8.5.12mm 207% Aibuog e Biéxevo apa bmm 36 054 1 1 1 1 052 1
5 puypewnnpsooun | M 0 | @ 21 Metahucs e 6.5.12mm 20% Aifupog pe Bidrevo aépa 12mm 32 054 1 1 1 1 0.847 065
6 ybuevowouguua |~ A2 0 | w0 2048 Metahuss e 8.5.12mm 20% Aibuuog ue Biékevo aépa bmm 36 054 1 1 1 1 1 1
7 puéuevnnpdooun |+ | A3 0 | w0 21 Metahuc e 8.5.12mm 207 Aibupog ke Buikevo adpa 12mm 32 054 1 1 1 1 1 1
3 ybuevolguua |~ N 18 [ % 20 Metahus pz 8.5.12mm 207% Aibuog e Biéxevo apa bmm 36 054 1 1 1 1 1 1
* 9 -

Eiwcova 5.7: Koprédo diopaveis empaveieg KENAK

Koptéha: Zvomparta

2V KApTEAQ 0TI OVAYPAQEOVTIOL TO GLoTHUHOTO OEppovong, YoEng, UNYOVIKOL
aepopov, eoTicpod kot ZNX. O tedevtaiog dev voiotatol, kabdg n yp1on Tov
eetalopevov xtipiov etvor ypageio. To ovomua Béppavong kot woEng eivon
KMapoatiopos. Emopévog 6cov apopd 1o svotnua 0épuavong emiéyetan ’Kevipikn
aepoyvKtn’’ pe myn evépyswg tov mAektpiopd. Idwaitepa onpaviikd poAo
dwdpapatifer o ovvreleomc COP, o omoioc eivar icoc pe tov Adyo, Oepuikn
KOVOTNTO TOL GLGTHLOTOG TPOG TLMIKY 1oY0 €16000V. AKOUN GCUUTANPOVOVTOL TO
oTolyElol TOL OIKTOLOL JlVOUNG, TO omoio €xel v WO 1oY0 pe TO CHOTNUA
napay®yns. Ouoimg Kot oty Yo&n GUUTANP®VOVTOL Ta 10100 GTOLYEN, [LE TNV dLpopa
611 0 ovvteleotnc COP, avtikabiotator and tov EER, o omoiog sivon icog pe tov
AOY0, YUKTIKY IKOVOTNTO TOV GUGTHOTOS TPOG TUTIKT 16XV E1GOJ0V.

~~TEE Evepyeran smBzdpnan

oA Kriplo Emidékre To ouotipata g fowng: [ Yypovon ke Mpxawsg aepiopsg [ Huordg oulléxng bl Qwriopsg

&% Zow1 ) i ) .
R Kélugos Geppavon | WiEn | Mrxowwicozpiopse | ZNX | Qumopse
# Tuothuata T X
o & Kripuo 1 Sl
£ Ziw 1 Tunog M evépyeiag  loxig kW) B.An.) COP() lav() @eB@) Mapd) Amp) Ma() lowv() lowh{) Awy{) Zenf) Okrf) Noc) Aex()
R Kelugog r o1 Kevrpua aepéuurn A8, [~] Hesmowse [+] 4454 10 |33 | 1 1 1 1 0 ] ] [] 0 ] 1 1
0 ooty I [=] [=] 1 1
=8 Kripo 2 k3 2
- Zow 1
-l KEhupog
i Ktim; 3:““””""” Rixctuo Siavopic
e Zim 1 Torog Toocig W) Xupog Biéheuong B.An () Méwwon
oy 5 wet w [ O
" Tioree 2 Em [ Eoursssl busra e~ | &

Tepuatikég uovddeg
Tinog B.An.{)
» o e

BonfnTixég povédeg
Tirog Ap. () looaie (kW)
v [ [Flo ] oo

* 2 = 1 0

Ewcova 5.8: Kaprédo Zvotquota KENAK

"Enerta cupmAnpdvovTol To GTOtYELR TOV HUNYOVIKOD OEPLGHOD.
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- TEE Evepyaianr emBeipnon
A Kripo

: - Zuvn 1 . . 5
B Kslugoo Bépuavon | WaEn Mrpavikd aepiopdg | ZNX DuTiouss
o ZuoThuaTta
Kripio 1 Tinog Tu.€p. Fhimh) Rh () Qrh@) Tp W
B @ Zivn 1 : fan [ | 423084 | o0 0.0
b s > I o
b ¥ EUOTAOTO

Eiwcova 5.9: Kopréio Myovikod Aepiouod KENAK

EmhéETe Ta ouotruata g fovng: [ “ypavon [l Mixowikdg aepiopse [ Huawdg oubkékrng [l @uwtiopsg

Fcmm) Re@ Qre@
0.0 0.0

0 0

Téhog oepa £xel o potionos. H mopdpetpog avt etvan fapdvovcag onuaciog Aoy
™g ypNong tov ktpiov. H eykateomuévn 1oyvg mpokdntel pe faon twv aptdpd tov
AQUTTAP®Y KOl TOV TOMO TOLG, MOV GTNV TEPIMTMOON VT &ivor omAEC Adumeg
@Bopiopov. Amapaitntog NTav 0 EAEYX0G KOALYNG TNG EAGYIOTNG OITOITOVLUEVNC
o1aung ewticpov, n omoia Ba e€acPaAilel 6TOVG XPNOTES OMTIKN GvEST], dNANON
nepPdAlov mov Ba emiTpémel TV €VXAPIOTN SLOUOVN Kot AGKNON TNG TPOPAETOUEVNC
dpactnprotog cvpewva pe to tpodtue Tov EAOT EN 12464.1:2002 6mwg opiletan
and tov mivaka 2.4 kot S5.1a. Axdun 1o GLOTHHATO POTIGHOV givol xepoKivnTa Kot

vEioTOTAL POTIGHOS AGPAAETOG.

Ewcova 5.10: Kaptéla Pwtiouod KENAK

DwTiopdg

EnéEre ta cuotApota tne duvne: [ Yypavon [w] Mnxowkdc aepiopde [ Huaowée cukkéktne [ @wnioude

-

ZooTnua anopdrpuvong BeppdtnTac [

i TeE Evepyeion emBewipnon
-8 Zuwvn 1
B K&hugoo Béppavan WoEn Mmporvikds aeplopdg ZNX
ZuoThApaTa
- Kripio 1 Eyrateotnuévn ioxig kW): [33.750
=8 Zdwvn 1 Moo O (2):
pLoxr] OO (%):
KA P ]
e ZugTApOTa AutopoTiopel shéyxou @@: 2 XzipordvnTog
-1 Kripwo 2 L . . . . o
B Zinm 1 Autopamiopol avixveuong kivnong: 1. XewpordvnTog SokdnTnc (aprc/oféong)
R Kéhugpog
ZuoTAaTa
9."_“, Kripto 3
=3 @ Zivn 1
i le KEhugpog

OuTiopée aopakeios [
Zhotnue epedpeiag [

Me 10v tpOmO OVTO vmOAoyioTnKE M gvepyelakn katdtagn tov ktpiov. Ta

OTOTEAECLLOTO TTOV TTPOEKVY OV Elval ToL akOAovOa:

Anpuoupyia apxeiou anoteheopdtwy 3.07.2015 2012

Iféar%“;aol;? Mnaeviiic evepyelon g K Tavahwong
A lemcoska
A [033KA < EA <050KA |
B+ [os0KkA < EA <075KA |
B [075KA < EA <1.00KA |
r [1o0KkA < EA <141KA |
A [141kA < EA <182KA |
E 182KA < EA<227KA
z 227KA<EA<2T3KA |
H 2BKA<EA

Evepyeiowd pn anodoTud

Ewcova 5.10: Kaptéla evepysioxng katarolng Ktipiov

[ ]

217.8kWh / m?
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MpwToyewnc evépyela ava ek xpron EWh/m3

Tehw| xprjom Ktipio avagpopdc  Yndpxow KTiplo

U Eppavon 47 10.2

WEn 59.6 6E.9

ZNX 0.0 0.0

DuTLopog 1235 140.7

Zuvelopopd AME - ZHB 0.0 0.0

EZ0woho 1878 2178

Kotartotn - r

Ewcova 5.11: Kaptéda kataveiwong mpwtoyevods eVEPYEIOS KTIPIOD

Onwg eaiveton 1o kTplo avhkel otnv evepyelokn téén I'. Xe oOyKpion pe to KMplo
avagopds, Tov OmmG £xel avagepbel ovikel omv katnyopia B, katovolovet
nepliocotepo 30 KWh/m?  mpwtoyevy evépyswa. Ot peyoldtepeg  OmOKAIGELS
TOPATNPOVVTOL GTNV BEPLOVET), SEVTEPEVOVTIME GTOV PMOTIGHO KOl TELOG oTNV YO

[Mopakdto Bo avagpepBovv o cevapla mov dopundnkay, TPOKEWEVOL va PEIWOEL 1
EVEPYEWONKY] KOTOVOAMGN TOL KTIPIOV, TO OMOTEAECUATO 7OV TPOEKLYOV KOl 1|
TEKUNPI®GN TOVG LE OVTIOTOLYN OIKOVOUOTEXVIKT LEAETN GE KAOE Eva amd ovTdL.

+ Xevapuo 1

To npdTO CGEVAPLO TTEPIAAUPAVEL TV AVTIKATAGTACT] TOV VOIGTAUEVOV ACUTTPOV
eBopiopov pe Led Panels tedevtaiog teyvoloyiag. Me tov TpdmO 0vtd pEIDVETAL I
evepyelokn Katavdimon katd 70%. To kd6T0g epaproyng tov cevapiov givor 6600€,
dedopévou ot kabe Led Panel otoryilel 60€ kat ypnoonomdnkav 110.

Eixova 5.12: dwnionixd Led Panel
Inpys: Google Images

Ta amoteAéoaTo TOV TPOEKLYOV GO TV EPAPLOYN TOL GEVAPiov gival Ta eENG:

MANTA AHMHTPA YeAida 167



22 louAiou 2015 Avartuén povtélou CityGml Ko EVOwHATWON EVEPYELAKWY SE60HEVWV OFE KTHPLO

Tehua xpriom Ktipio avampopdc  Yndpxov kTiplo  Zevdaplo 1
» 47 0.2 15.7
WiEn 56 6E5 578
M 0.0 0.0 0.0
DuTIONGE 123.5 140.7 443
Zuvelopopd ATE - ZHE 0.0 0.0 0.0
Edvoho 1878 2178 1178
KaoTtaratn - B B+

Ewcova 5.13: Kaptéla evepysloknc kotarolns koi katavoiloaewy Zevapiov 1

Onwg @aivetar 1 evepyelokn KatavaAmon Tov KTpiov UEMONKE ONUOVTIKA, e
amotéleopa vo petafel oty evepyslokn taén B+. H dwapopd otnv 0épuavon €xet
apPrvviet aicintd, eved 0 EOTIGHOG petwdnke kotakopvea. H yHén xopaivetoar ota
O emimedaL.

210 onueio ovtd vo onuelmbel 0Tt 0 POTICUOG J1AOPAOTICEL TOV GNUOVTIKOTEPO POLO
oT0. KTNploL TpLtoyevovg Ttoués. I to Adyo avtd ota vmdéAouto, dV0 Gevaplo
neplhappdvetal. Emopévmg mpoteivovtar ot Bertidoelg , ovuvodevoueves amnd v
OVTIKATOCTOGT TOV ACUTTPWV.

Yevapro 2

To debtepo oevaplo meptlopuPavel OTMG TPOAVUPEPONKE, TNV OVIIKATAGTACT TOV
Aoumtipov pe Led Panels tedevtaiog teyvoroyiag oe cuvdvacud pe Beppopdvoon
OpOPNG UE OOYKOUEVEG TAGKES TOAVGTEPIVIC mhyovg 7cm. Mg Ttov TpOTO OVTO

LEWOVETAL O GLVTEAECTNG BeppomepatdTTOg TG 0poPNs amd 1.65 e 1.15. To kdGTOG
epappoyng tov cevapiov givor 6600€ (cevdpro 1) ko 40€/1n. Emopévmg to cuvolikd
KO0TOG avépyetal ota 25670.4€.

Ewcova 5.14: Oepuopovaan opopns e 010yKmUEVES TAGKES TOAVOTEPIVIG
Inyn: Google Images
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Ta amoteAécOTO TOV TPOEKLYAY OO TNV EQPAPLOYT TOL GEVOPIoV elvar Ta eENG:

Tehuwr] xprion Ktipio ovapopde  Yndpxowv ktiplo  Zevdpo 1 EZevdplo 2
3 47 10.2 15.7 117
WaEn 59.6 66.9 57.8 50.2
ZNX 0.0 0.0 0.0 0.0
DuTioude 1235 140.7 443 443
Euveiopopa ANE - ZHE 0.0 0.0 0.0 0.0
Elvoho 1878 2178 1178 1062
Kotdtatn - r B+ B+

Eiwcova 5.15: Kaptéla evepysiokng katarolng kol katovaiooewmy Zevopiov 2

Onwg @aivetar m evepyelokn KotavdA®on Tov KTPiov 0ev HEIDONKE JPOCTIKA.
Yuykekpéva mapotnpeitor pkpn peioon téso oty BEppaven, 6co kot oty YHen,
EVD 0 POTIGUOG TPOPAVAS TapapéEvVeL 0 1010¢. H evepyelakn katdtaén mapéueve B+.

Yevapro 3

To tpito oevaplo mepilapPavel, v avtikatdotacn tov Aourmpov pe Led Panels
teAevToiog TEYVOAOYIOG GE GLVOLOCUO pe TNV TomoBétnon avilmv BepudTnTog
vynAg amddoong (inverter). Me tov tpdmo avtd to cvotirata BEppavens/ yoéng
etvar amodotikdtepa. Zvykekpiuéva ot cvvieheotég COP kot EER Aapfavouv tig
TIéG 6.4 kan 5.05 avrtiotorya. Agdopévov 0Tt 0 Kabe dpopoc Teptlapfavel 4 avTAies,
amoutovvtol cuvolkd 12. To k6otog ¢ Kabepiag eivor 4000€. Xvvenmg 10 GLVOAKO
Tovg kK00T0G avepyetor otig 48000. TeAkd to KOOTOC £QAPUOYNG TOV Gevapiov givar
54600€.

Ewcova 5.16: Avidio Oepuotnrag inverter
IInys: Google Images

Ta amoteAéopato TOL TPOEKLYAY A0 TNV EQPAPLOYT TOL GEVOPiov elvar Ta eENG:
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Mpwtoyewng evepyeia ava Tehw] xprion kKWh/m3
Tehr) xprion Kripo avapopde  Ynapxov kriplo  Zevape 1 Zevapo 2 Zevapo 3

> 47 102 157 1.7 95
Wagn 596 BE.9 578 hD.2 71
INX 0o 0.0 0.0 0o 0o
DuTiopde 1235 1407 443 443 443
Zuveiopopd ANE - ZHB 0.0 0.0 0.0 0.0 0.0
Zovoho 1878 2178 17 106.2 51.0
Kotdaroin - r B+ B+ A

Ewcova 5.17: Koptélo evepyelokis koTatolng Kol kotavoilmoewy Zevapiov 3

Onwg gaivetal n evepyslokn KotavaAmon peimbnke onuavtikd, oto Padud tov va
petafel oty evepyslokn 1aEN A. Meyalvtepn peimon mopatnpeitor otnv 0épuavon,
axolovOei  YO&N, evd 0 POTIGUOS TPOPAVDG TOPEUEIVE GTADEPOG.

Owovopotgyvikn avaivon

H owovopoteyvikn avdivon meptiapfavel to kOGN Kot TNV TePiodo AmOTANPOUNG.
To kdoTOg €ivar oNUAVTIKOTATOG TAPEYOVTOG dEGOUEVIC TG TEPLOOOV TOV SLUVOOVLLE.
Enopévag 6mwg elvar katavontd dev £xel vomua 1 onpuovpyio evog cevopiov mov Oa
Exel ueydn mepiodo amomAnpwunc, kabdmg Bempeitor aGVUPOPO Kot U1 VAOTOIGIUO.
[Mopakdte TopovoldleTor 1 OIKOVOUOTEYVIKY avAALGN Yo TO. TTpoavagepBiva
oevApLa.

Kaon ko nepiodoc anoninpupic

Efowwovopnon kot kootn Kripio avagpopag  Ynapxov kriplo  Zevapio 1 Zsvapo 2 Zsvaplo 3
3 13523.1 156804 | 847 | 76437 | 65532
Amawd kooToc engvbuonc (£) 6.600.0 256704 54 600.0
Eowkovdpnon npwtoyevols svépyeiag kKWh/m3 100.0 111.6 126.8
EZowovopnon npwtoyevolg evepyeiag (%) 459 5.2 582
Tipr sEowovopolpsvne evépyaiag (£/VWh) 0.0 D1 1
Meiwon exnopnwy CO2 (Ko/m3 341 381 433
MNepiodog anoninpwpric Etn) 0.9 32 6.0

Eixova 5.18: Owovouoteyvikiy ovaloon

H nepiodog amonAnpmung tov mpmdtov cevapiov givat 0,9 £, Tov dedtepov givan 3.2
€11 Kot Tov Tpitov 6 €N Kol KOTATAGGOUVV TO KTMPlo otig taéelg B+, B+ kot A
avtiotoryo. Awomotdvetor 0Tt Kot To Tpion oevdplo €xovv €OAoyn mepiodo
OTOTANPOUNG, HE amotéhecpo va  eivoar  OAa  epappooiua. Ot evepyslokég
KATOVOADGELS TOV 0V0 TPOTOV CEVAPIOV eivarl oYedOV 1G0OVUVAUES, EVAD 1 dlopopd
otV TePi0d0 amomANpwUng eival 2.3 £11. ZUVETMOS TO dEVTEPO AMOTEAEL TO YEPOTEPO
oeviplo. To mpdTO GEVAPLO €YEL TOAD HIKPY TTEPIOSO AMOTANPOUNG Kot 1 Heimon
OTNV EVEPYELOKN KATOVAAWMGT €V GLYKPIGEL UE OVTH TOL VOIGTAUEVNG KOTAGTOONG
etvar onpavtikn. Amo v GAAN TAELPE TO TPITO GEVAPLO HEIDVEL KOTAKOPLOA TNV
EVEPYELOKT] KOTOVAAMOY TOL KTIPiov, KOTOTAGGOVIONG TO GTNV EVEPYEWKY TAEN A,
aAAG 1 TEPIOOOG ATOTANP®UNG TOV gtval 6 £, TNV TEPIMTOON 0VTH, KOAOVLVTOL Ol
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WO10KTNTEG TOL KTIPiov va Kpivouv KaTAAANAo To. dVO GeEVAPLY Kot VoL EMAEEOLV TO
Bértioto Yoo avtodg AapPdvovtag veoyn To KOGTOG KOl TO OMOTEAECUATO TTOV
emBupovv.

5.3 M€00d0AroyIK TPOGEYYLON: ONULOVPYIC TPLGOLAGTATOV
ROVTEAOV KTIPLOV KOl TPOGONKN EVEPYELUKAOV TANPOPOPLAOV

To o140 avtd dekmepordOnke oce TPEG EMPUEPOVS OAOIKAGIEC, OTIS OMOLES
TEPLYPAPOVTAL AVOAVTIKA O1 EVEPYELEG TOV EAaPav ydpa g Kobepio amd avTég Kot Ta
OMOTEAECLOTO. OV TPOEKLYOV. XTOY0G MTOv 1 dNUovpyic TOov TPLGOECTATOV
povtélov oto Sketch up Pro kot n peténerta tomofétnon tov oty Pacn dedouévmv
tov CityGml and v omoia mpayupotomombnke 1 ontikomoinon tov oto Google
Earth.

> Awdwkooia oto Sketch up Pro

210 otdd10 avtd mpayuatomomdnke n 3D poviehomoinomn tov xtipiov. Apyukd
KOTOOKEVAGTNKE TO TPLOOIAGTATO HOVTELD TOV KTipiov oto Aoyioukd Sketch up Pro.
Ta dedopéva mov ypnoomomdnkav eivar to povtéAo Krtipiov omd TO paper

"INVESTIGATING INTEGRATION POSSIBILITIES BETWEEN 3D MODELING
TECHNIQUES"’ kot o cuykekpuéva 0 IpadTog OpoPog TV (oD KTipiov .

211 GLVEXELD PE KATAAANAEG S1OOIKOGIEC KATOOKEVAGTNKOV Kot 01 VITOAOUTOL OPOPOL
TOV HIGOV KTIPIOV Kot LETEMEITA OAOKANPO TO KTNPLO OGS Paivetal oTig ikoveg 5.20
Kot 5.21.

olokihro - SketchUp Pro (10 days left in TRIAL)

SO E€RI

Eixéva 5.19: Kupio oro Google Earth xo: oto Sketch up Pro
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S Google Earth
Apyeio Emelepyocia Mpooki Epyareia MpooBrikn BorBeix

¥ Avagiimon
AvaZitnon
.x.: Pizza near Clayville, NY
Aivgn odnyibv Tovopics &
v Mépn
= O& Topépn pov
# & Ne

= M& Npoowpwa pipn
# FIE) SUPreviewd

d with SketchUp

E] DNEA|E
v Emimeda Gallery Earth 5
= M& Npwropywr Baon SeSopéviov -
= Voyager Néo!
Ozt Xapobpeva 10a yevébhua, Google Earth!
= B8 Exsoon 1
P18 Mepuiynon oe emeyuévee TomoBeoic

O ® Enveypivec mpoPohéc Street View
O # Tonia npoBoNic Earth
O+ Tpsworateg moheg
O+ Evnuepasonc Sopupopuiov awdviy
O % Agn
Tovopo kot oripata
Mépn
Owroypogpizg
. =

Ol

Eixovo 5.20: ToroOétnon kripraxod povrédov aro Google Earth

Kotd v dugpketa onpiovpyiog tov poviéhov torobetovvtay Kabe ctoryeio Tov og
KatdAnAa Oepotikd emimeda (Layers) pe amotéleopo va mpokOyouv ta €ENC:
wallsurface, windows, groundfloor, roof ka1 doors.

-] olokihro - SketchUp Pro (10 days left in TRIAL)

SOOI

Layers
®0e =4
Name | visible | Color
@ Layerd
O Buiding-1_RoofSurface | W
O Buiding-1_GroundSurface [ ]
O Building-1_Wallsurface [ ]
© Buiding-1_Door | |
O Buiding-1_Window ]

Eixévo, 5.21: Layes kripiov oo Sketch up Pro

> Awdwkooio oto FME tng Safe Software

H Bepotikn avt) didkpion kabictator amapaitntn mpokeévov to Sketch up Pro
apyeio va goaybei oto evdiqueco Aoyispukd FME g Safe. To Aoyiopikd avtod
EMKEVTIPMOVETAL GTNV SLOYEIPLON TNG AVTOAAAYNG XOPIKDV KO LT YOPIKDV OEOOUEVDV
HETOED GLOTNUATOV HE SLOPOPETIKES HOPPEC Kal dopég apyeiowv. Eivon éva mpoiov
mov KuKAopopnoe 1o 2008 kot £xel ™MV duvVATOTNTA VO EVIGYVEL TNV KAVOTNTO TOV
YPNOTN, VO OlOVEUEL KOl Vo TOPEYXEL OEOOUEVO. OE OLAPOPEC HOPPEC UECH HLOG
molKAiog vampeoiwv, omwg WFEFS, WMS, SOAP, KML.
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Apya glonydn 1o apyeio Sketch up Pro cav ovtotnta reader kot dnuiovpydvog 1o
Kat@AAnAo workbench petappdotnke otn popen gmil.

Ov 101eg ovtomteg mov ypnowomomnkav oto paper  INVESTIGATING
INTEGRATION POSSIBILITIES BETWEEN 3D MODELING TECHNIQUES
YPNOUOTOONKAV Y10 TNV HETAPPACT) OAOKAT POV TOV KTipiov o€ popen gml.

@ AMULTI — MULTI (C:\Users\katerina\Desktop\DIMITRAIN\NZoc gdkeAac (5)\skp_skp_skp_skp_skp2citygm_citygml_citygm|_citygml_citygml.fmw) - FME Warkbench - 5 iEm
File Edit View Resders Transformers Wites Run Tools Help
DER NP O XEDDCRYQAQ @e CHDG BT » ns BaR
Navigator & X[ st x| Main
> [ olokihrowalls [SkP] ~ -
> % oloklhrowindows [SKP] # Aggregator ) > -
> 3 olokihroroof [SKP] I Aggregate [ L
» [ oleklhroground [SKP] . ) -
> £ olokihrodoor [Skp] p)» dokhmowols i (> unoucied > - .
b - ¥ ¥
# olemaud A7) et =
> 4 ole [CITYGML] - 2 » Deaggregated b )] il
> 1 olo[CITYGML] - 3 > Cutput b NRUT » Building
> &7 ole[CITYGML] - 4
b 4| sasssaza [CITYGML
> F Transformers (25) )P olok..ndows <
Bookmarks Aggregator_4 034 AttributeCreator_4 235 Geometr..etter_4 %
4 {3 User Parameters (25) Deaggregator 4 ¢3i| / [DAggeg;m (> oumt ZX = ==
» {5 Published Parameters (.. v » Deaggregated b ) (»uUntouched [ [(jygll__ etter_4 {c}}]
Transformer Galery & x -
[P oaws | E [
b (D Categorized & Nk 3
[ Embedded Transformers [D Deaggregated P—PEWJ {6,}] )
> [ FME Store » Agarecate AttributeCreator 3 £ @
N Daccs (1M < >

Ewcova 5.22: Workbench oro FME

To tehko apyeio gml mov mpoékvye npofAndnke oto Aoyiopkd Fme Inspector. Onwg
mopoatnpeitol aneikoviCovtol pe AEMTOUEPEL Ol VPEC TOL KTpiov Om®G Kol To
YOPOKTNPLOTIKA TOV, YEYOVOS TTOL KOOIoTA TNV HeTdfacT amd TV [io Lopen apyeiov
otV GAAn emtoyn. Emiong 1o apyeio tomobethOnke kot oto Aoyiopkod Fkz Viewer
10 omoio avamtdydnke amd 10 Ivotitovto Eeappocuévng ITAnpogopikng, KIT -
[Movemotwo Tov kpatidiov g Bdong-Buptepfépync kot to EOviké Epyaotpio tov
Helmholtz Association.

S FZK Viewer x64 V 44 -

P4 File View Display Query Bdras Window ?

IR [=]

Hik[Feon @t e @b Frisl+=¢8Hdnen dbadPIAaVANTNEY

Browser Toolbar = | Element Toolbar

* | [aasanasa - CTYGML_T_0
EN ./  coreCityModel Elements | Layers

# CityGMLBuilding [ | [5 ®bidg D View |
< §g] bldg:Building
re

5 ® co
< [ coreCityMor ﬂ(l I

Kerlsruhe Institute of Technology

Eixéva 5.23: Kupioxd poviédo oto FZK Viewer
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s FME Data Inspector
File View Camera Teols Window Help

RE RacrrE Tee " QAQ AE @ @

Display Control & X | view1
4 [ [T view 1 (33851
4 [7] [ aaassaaa [CITVGML] (33851)

FH Building (33850)
FH cityModel (1)

< >

Table view
gmlid gml_parent_id citygml_target_uri citygml_feature_role citygml feature_role_attr_name citygml_feature_role._attr_val gml
fme-gen-7d179... fme-gen-378778¢... hitp://www.opengisn.. cityObjectMember
fme-gen-ab%e8... fme-gen-378778e... hitp://www.opengisn... cityObjectMember

fme-gen-beld4... fme-gen-378778... http://www.opengisn... cityObjectMember
fme-gen-ec?ad.. fmegen-378778e.. http://www.opengisn... cityObjectMember

N

Ewcova 5.24: Kupioxo poviéio FME Data Inspector

Na emonuavbei 6Tt oto workbench tomoBethOnkav ta evepysioxd dedopéva mTov
avaeépnkay oV TPONYOVUEVY] VLTOEVOTNTO, OTNV  KOATOAANAN ovtotnta. H
KATNYOPloL TOV EVEPYEINKMY OEOOUEVOV, TOVAGYIGTOV TPOG OTUYUNV, OV amotelel
Eeyoprot) ovtotta oto CityGml, pe amotélespo va tomobetodvion oty Kotnyopia
Generic Object.

> Awdikooia eloayoyis Tov apysiov gml otnv DataBase tov CityGml

¥m ovvéxeww 1o teAMkd oapyeio gml tomobembnke otnv 3D City Database
Importer/Exporter . Méow avtig pmopovv evkoAa va eEaybodv ot popeéc KML kat
COLLADA. Ta povtéha KML / COLLADA ypnoyomotobvtor 6€ £vo €pv QAGHLOL
eQOpUOYDV, TOL VTootnpilovtat and ta nepiPdAiovra: Google Earth, Cesium, NASA
World Wind xotr ArcGIS. Axoun mapéyetor m Svvatdotnrta ompovpyiag KML
balloons, ta onoia emttpémovy v dadpactikn e&gpevvnon Tov 3D poviéhmv ToANG.

Evdidueco Pruo yio v ewoayoy tov opyeiov gml, omv 3D City Database
Importer/Exporter, tav 1 dnuovpyia pog kevgg 3D Geo DataBase. H televtaia
onuovpyndnke oto ovotnua  Olaxeipiong Paoewv  dedopévov  (ORDBMS),
PostgreSQL, 10 omoio avoantoydnke oto Ilovemomuo g Koiipopvia ko
ovykekpipéva oto tunpa Computer Science tov Berkeley, evd €xel o¢ Baon g, v
POSTGRES. Avt6 10 poviélo Paong dedopévav mepiéyel mMAOVGLO G UAGLOAOYIKA
KOl 1EPOPYIKA  OOUNUEVO OVTIKEIHUEVO, TOL  OlELVKOAVVOLV TEPIMAOKES EPYOCIES
LOVTELOTOINGNG Kol AVOALONG, LUE OMOTEAECHO VO ETITPETETAL 1] OTOoONKEVGN KoL M
g0KoAN dayeipion ewovikdv 3D poviélwv mwoAng. Axoun mepiéyovrar SQL scripts,
T, OTO10L EMTPEMOVY TNV VAOTOINGN EPOTNUATOV.
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Gle Edit Plugine View Tools Help
F Ol %T 5| P ¢
g
. Properties | Statistics | Dependendes | Dependents
Server Groups .

3-8 servers (1) ] || patabase Owner Comment
=[] PostgresqL 9.4 {localhost:5432)
/=] Databases (2)
(] dimitra
£ Catalogs (2)
- EventTriggers (0)
8, Extensions (2)
pipgsdl
postgis
- § schemas (3)
ditydb
-8 Collations (0)
Domains (0)
FTS Configurations (0)

() dimitra postgres
(] postgres postgres default admiristrative connection datebase

flll FTs Dictionaries (0)

15 FTS Parsers (1)

[ FTS Templates (0)

2> Functions (2)

-& Sequences (11)

15 Tables (50)

A& Trigger Functions (0)
Views (0)

n

citydb_pkg
% Collations (0)
-y Domains (0)
FTS Configurations (0)
-l FTs Dictionaries (0)
S FTS Parsers (0)
A FTS Templates {0)
25 Functions (103)

%> Sequences (1) < i
Tables (1)
@ Trigger Functions (0) it
A0 Views (0)
=) public
18 Collations {0)
Domains (0)
FTS Configurations (0)

flll FTs Dictionaries (0)
--{& FTS Parsers (0) o
[ FTS Templates (0)

- Functions (1050)
%> sequences (0)

A7 Tables (1)

I Trigger Functions (2)

Eixova 5.25: Ameucovion piag Database otyv PostgreSQL.

Endpevo Prua Mrav n ovvoeon g kevig Database, pe tv 3D City Database
Importer/Exporter. Avtd mpoypatomomdnke pe KOTGAANAN TpOmOmMOINom TV
TEPLEYOUEVAOV TOV VTOPUKEA®V OV cuvodevay v PostgreSQL. TTio cvykekpuéva
opiotnke to username, to password kot to Scrid, mov ovagépetal 6To cVOTNUA
avaeopdc ¢ Database, kafd¢ kou o avtictorya paths, mpokeévov va Kataotel

EQIKTN M oLVAEDT TG, pe Tov server g 3D City Database Importer/Exporter.

2 ovvéyewn, M OAoKANpwon g owdikaciag mpaypoatomomdnke ot 3D City
Database Importer/Exporter. Téocepelg Ntov o1 vVOPEPOUEVEG KOPTEAEG, TMOV

OTo{®V 1 GLUTANPWOGCT 001 YNOE GTO TEMKO OTTOTEAEGLOL.

Kaoptéha:Database

4. 3D City Database Imparter/|

File Project View Help

Import | Export | KML/COLLADA Export | Database | preferences|

Connection | New connection

Connection details
Description  |Mew connection

Username | Postgres

Password ||

ek

Copy
[] save password =
Type PostgreSQL/PostGIS -
Server localhost
Port 5432
Database

Eixéva 5.26: Kaptéda Database ¢ 3D City Database Importer/Exporter
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v kaptéda oy cvumAnpdOnKav ta otoryeio Tng Database kot wpaypoatoromOnke
N 6VVOED.

Koaptéha: Import

File Project View Help

Import | Export | KML/COLLADA Export | Database | Preferences|
Brovse
Remave
Versioning o
Workspace I
ami:id
) | choose
Complex Filter (checked options are AND-inked)
] gmkname
choose
[7] dityObjectMember f appearanceMember / featureMember
from # to#
] Bounding Box
CIC I Reference system | Same as in database
Xmin ¥max 3
fmin max
o [ Feature Classes
i ]
Just validate

Eixévo 5.27: Kaptédo Import ¢ 3D City Database Importer/Exporter

Ymv xoptélo avt swonydnke 10 apyelo kot vmoroyiommkav To Oplt TOV
CLVTETAYIEVOV TOV. Ol GUVTETAYUEVEG AVTEG OVTLYPAPN KOV KOl EMKOAANONKOV GTNV
koptéda Kml/Collada export mov axolovBei.

Kaptéra: Preferences

File Project View Help

Import | Export | KML/COLLADA Export | Database | Preferences

CityGML Import Building
CityGML Export
1-KML/COLLADA Export
----- General
&-Rendering
[=+Balloon

[7] Placemarks mustincude <description> (balloon)

Balloon content source

e iting 3) generic attribute "Balloon_Content
WaterBody selected file

Landuse
Vegetation
Transportation selected file only when no generic attribute available
Relief
CityFurniture
GenericCityOhject Export balloon contents into a separate file for each object
CityObjectGroup (must allov
Bridge
Tunnel
Altitude Terrain
Database

-General

cess to local files in Google Earth)

Ewova 5.28: Kaptélo Preferences ¢ 3D City Database Importer/Exporter

Yy kaptéha ooty etonydnoav ta ballons. Tpokewévov avtd va katootel e@ikTo,
nTov amapaitntny n swoaywyn evog oapyeiov http. O vmoedkeloc templates mov
ouvodeve v PostgreSQL, mepieiye ta evdopepoueva apyeio. Me KatdAinin
TPOTMONOINGT TOL KMdKa XMl, €161 MOTE VO OVTOTOKPIVETOL OTI OTOLTOVUEVES
avAYKEG ELPAVIONG, TPOEKVYE TO TEAMKO apyElo.
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Kaptérla: Kml/Collada export

i, 3D City Database Importer/
File Project View Help

Import | Export | KML/COLLADA Expart | Database | Preferences|

Versioning -
Workspace Timestamp (DD.MM.1YY)
Export contents
*) Single object
ami:id
@ Bounding Box
i Reference system | Same as in database -
min Xmax
Ymin ¥max ||
Tiing
@ MNotling () Automatic () Manual Rows |1 Columns |1
Export from level of detail Display as 2
[[] Footprint isible from pixels
LaD4 - [] Extruded isble from pixels
Geometry visble from |0 pixels
[] couapa visible: from pixels
Appearance[Theme [none
Feature Classes
= [ CityObject
o [7] Bridge
Building
CityFurniture
CityObjeciGroup 4
GenericCityObject
i+ [ Landuse
i [¥] ReliefFeature
- [¥] Transportation i

Natahase disconnected

Eixéva 5.29: Koptéda Kml/Collada export z7¢ 3D City Database Importer/Exporter

Ymv Koptéha ot mpaypotoromdnkav to €ENG: emA&yOnke 10 apyeio €£doov,
eMKOAMNAONKOY Ta Oplo. TV ouvvietaypuévov tov gml apyeiov, smdéyBnke T0

KOTOAMNAO €mined0 AEMTOUEPELNC, O TPOTOG OvamapaoTochc Tov kot to feature class
nov e&Nyom.

» ATEIKOVION KTIPLOKOD HOVTEAOL NE TTPOGONKIN EVEPYELOKAV OEO0UEVOV
oto Google Earth

To amotédespa e£6dov g 3D City Database Importer/Exporter tav éva apyeio kml,
T0 omoio mepteAdpuPoave TO KTIPLOKO HOVTEAO KOl TO EVEPYEWNKE OEOOUEVO, TTOV

vroAoyioTnKay o€ mponyovuevn evotro. Ta TEAELTOIN OTTIKOTOOVVIOY HEG® TOV
ballon.
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AvaZiitnon

Afgn odnyiby ToTopikd
v Mépn

= DS To pépn pou
# [JE Mepuiynon ora ofioBéara MigiBuvon :NiknTapa 2-4, Xahavdpi
TaTLOY KTIpIWY TIRETELVE

Emipdavesia : 19000m2

= M Npoowpwa pépn
* M&S still_Tile_0.0_geometry

Yoiorduevn Kardoraon
Evepysiakn katavahwon  |[KWh/m2
©éppavan 3,5
Wign 23,1
DwTIoNOC 48,5
Evepyziakn Kararaln E

A [++]e A
< Evepysiakr Led Ozpuop.Opogng/Led|[ZuoTrpaTta
v Emimeda Gallery Earth > katavahean  ||Panels |[Panels Inverter/Led Panels|
= 'é‘é’lpw'tapxu(ri Boon Sedopivuav & ©épuavan 5.4 4 3.3
= > Voyager Néo! Wi
> n 19,9 |[17,3 12,8
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Eixovo 5.30: Kuiproxod poviédoo ue mpoobin evepyeiaxay dedouévav aro Google Earth

5.4 Xvpnepdopata

21V vmoevoTNTA OLTH TAPOLGLALOVTOL TOL KUPLOTEPO GLUTEPAGLLOTO TTOV TPOEKVYOLV
Katd v oeaymyn g epyaciag, kabmdg kKot mboavry yxpnon Tov TPLGOAGTATOV
KTIPLOKOD HOVTEAOV LE TIG EVEPYELNKES TANPOQOPIEG OV QEPEL, GTOV TOUED TOV
Ktuaroroyiov. Onwg domot®dnke ta AoyIoUIKd, To omoio £xovv TV duvaToTNnT
va dnuovpynoovy tpiedidotata poviéda mokiAlovv. ‘Eva and avtd, sival to Sketch
Up Pro, to omoio elvar guypnoto kot emTpémel v Witepa AETTOUEPT] AVATTLEN
HOVTEA®V. AKOUN HECH TV dedpov Bepatik®v emmédmv mov opilel o ypnome,
KaO10TA €QIKT TNV amocLVOeSN TOL KTPiov 6Ta EMUEPOVS UEPT TOV, YEYOVOS TTOL
EMTPEMEL TOV MEPALTEP® UETUCYNUATIGUO TOV poviédov o€ popeny gml. Qotéco 10
AOYIOUIKO avTd eivar aptyds oyedtooTikd Kot Ol GNUOGIOA0YIKO 1| TOTOAOYIKO LE
QMOTEAEGLO, VO UMV emTpénetal 1 mpoodnkn dottov (attributes) oto poviédlo.
Enopévmg 1 mpochnkn avtdv mpayatonolEiTton VTOYPEOTIKA G€ GAAO AOYIGUIKO.

Oocov agopd v xpnomn aTg TS EPapRoYNS otov Topéa Tov KtnuoatoAoyiov, propet
va yivel o Katovonty Aoppdvovtoc vmoyn to emtuynuévo mpdypappe Energy
Atlas Berlin”’. Zopoova pe avtd, amd v Pdon dedouéveov Tov KINUATOAOYIOV
AopBavovtay to YOpOKINPIoTIKA €KEvo amd To OOl TPOEKVLTTE 1 EVEPYELONKN
amddoon Tov KTpiov kot pe ypron KotdAAnAwv aAdyopiBuwv vmoloyilovtav 1
EVEPYELOKY] KATOVOAMON Kol 1 duvATOTNTO £YKATAGTAONS POTOPOATUIKAOV GE KO
KTNPlO, EVAO TO OMOTEAECUOTO TOL TPOEKVLATOV EKYOPOVVIOV OTO TPLGOLAGTATO
povtédo. Mg tov tpdmo awtd elvar Gueca dvvatny 1 yvoOons TG KOTAoTaoNS Kaoe
KTpiov Kot pe Baomn vt vdpyel n dvvatdTNTA 0 YWYNG LOLIKOV CUUTEPUCUATMV,
KaBmG Kot 1 EPapLOYN TOMTIKGOV e&vuyiavong pneyaing kKAipokag. MeydAn Kotvotopio
OMOTEAECE TO YEYOVOG OTL TO LOVTEAO NTOV GNUOGLOAOYIKO, OYL LOVO YEMUETPIKO Ko
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TOMOAOY1KO, ONAad| ot 1010TNTEC TOV, TOMOHETOVVTIAV TNV KATOAANAN Kotnyopia.
QoTOGO M EQUPUOYN OVTH GE TOYKOGUIO KAMUOKO omontel TOAAEC TPOTOTOUCELG
TPOTIGTOG otV Pdorn dedopévmy Tov KTNUOTOAOYioV, 1| omoia Oa pémetl va €xel TV
duvatodtto vo amodnkevel ko vo dwxepiletar Tprodidotata dedopéva. Akoun
EKTEVIC €peuva amottel Kot 1 SNUovpyio GNUAGIOAOYIKOV TPIGOACTAT®OV HOVTEA®V,
KaOdg Onwg damotddnke M petdfoacn omd 0 AOYIOUIKO 7OV dnplovpyEiToLl TO
Tplodtdotato poviého oe apyeio ovpPatd pe to Citygml, amortei e&edikevpuéveg
YVOOELS KO APTLO OPYAVOOT TV SEGOUEVOV COLPOVA LE TIC TPOIAYPOUPES TOL VT
opilel. Qotoco 10 FME mapéyet ta ex€yyva yio 1t petdfaon ovtn Kot HEALOVTIKA
avapéveror ot eEgMEelc va glval paydaisg kot o TpoPfAnuata va aphovv, dedopuévo
0Tt 6A0 kol mePLoodTEPES YWPeES KataPdAiovv mpoomdbeleg PeAtimong TOL
KTNUOTOAOYIKOD GLGTNUATOS TOVS KO 1) TEYVOLOYiD cuvey®G eEeMaoeTal.

% Iepropiopoic/ Avokohrieg deEaywyng TTVLOKNG

Oocov apopd 10 Tp®TO GTAd0 OeV GLVAVINONKAY CNUOVTIKEG dVOKOMES kAT TNV
deEaymyn Tov, KoOMG 0 TPOGOOPIGUAC TNG EVEPYELOKNG KOTAVAAMONG HEG® TOL
royopikov TEE KENAK epappoletar cuomuatikd otmnv EALGda and evepyelakong
emBeopntéc. Emopévmg sivan évag topéag mov €xel e€epevvnBel oe emapkn Paduo.
[dwaitepa Vv mepiodo mov dravvovpe, 1n TPOoTacio. Tov TEPPAALOVTOC amoTerel
TPOTEPOLOTNTA GTNV YOPO KOG, KAOMG N UEIOON TNG EVEPYELOKNG KATOVIANDGONG KoL
v ekmopnmv CO2 givarl déopevon mpog Tig vworowteg Evponaikég yopeg. Akdun n
€KOOOMN EVEPYEINKOD TIGTOTOMTIKOD €ivol TAEOV TPOOTAITOVHEVT] YloL TNV £KOOOM
OLKOOOUKNG GOELOG, YEYOVOS TOV KOOLGTA TNV YP1OT| TOV EVPEMS OLULOEOOUEVT).

H npdt dvokorio mov cuvavtiOnke Ntav n un erevbepn ypnon tov AoyioUKo, Kol
N amovcia eKTodeVTIKNG €kdoomg. Emdpevog mepropiopdg frav m gdpeon g
owodopkng adetag oty Iloreodopkn Yrnpesio tov Xaiovdpiov, kabmg ot adeteg
dev etvar punmyovoypaenuéveg pe amotédecua va amotteiton avaltnor oto apyeio g
Ymnpeoiag. Qotoc0o kot petd v gvpeon g Owodopkng dostog to H/M cvotmipota
0V Ktipiov amovciolov amd Tov @dkero. To mpdPfAnua ovtd TPOCTEPAGTNKE
TPOYLOTOTOIMVTOS EMICKEYT GTO KTNPLO KOl KOTOYPAPOVTOG TO EVOLOPEPOUEVOL
otouyeia.

Ot xvplotepeg dvokoAleg mov amoviiOnkayv, eviomicnkov 610 deVTEPO OTAOIO,
oNAadn ot dNUIoLPYID TOL TPIGOIACTATOV KTIPLOKOD HOVTEAOL KOl GTNV TPosHnKn
TV  gvepyelok®v  dedopévav. To Aoyiopukd CityGml, mapéyst ameptopioteg
duvaTdTNTEG Kol Umopel va ypnoipononbet e TOAAEC QaploYEG OTTmG £xel avapepOel
EKTEVAG o€  Tponyodueva Kepdiowo. Qotdco omoterel 1dw0itepO  Kovovpyla
TEYVOLOYIOL [LE OMOTEAEGUO. VO PNV €XEL gvupeio. EPApPUOYT aKOUN Kol oe O1eBvég
eminedo. Axoun dvokoiieg cvuvavtnkay kol 6to evoldpeso Aoyopkd FME | pe to
omoio mpoyuatomomOnke 1 petdfoon omd v popery sketch up oty gml. Aev
VILAPYEL CLYKEKPIUEVOG TPOTOG UETOCYNUATIOUOD, LLE GUVETELL TO OMOTEAEGUO VO
EYKELTAL OTNV TPOCOMIKN Epevva/mpoonadeio tov ypnotn. Emiong onuoavtikod
mpoPfANUa, To omoio Oev umdpece vo emAvOel NTOV TO GVGTNUA OVOPOPAS TOV
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povtédov. Iap” 6Xo mov 1o chotnua avapopdc tov sketch up apyeiov rav cwoto,
dev ouvéyle va vpioTaTol KaTd TV gloaymyn Tov Kot dtpudpewon tov workbench,
LE OOTEAEGLOL VO LNV EIVOL YEMAVAPEPUEVO TO TEMKO apyeio, aKOUn Kot HETH omd
glooyoyn oyetikov transformers. Télog to eminedo AemtouépPElng GTO  OMOIO
OTEIKOVIGTNKE TO KTIPLOKO LOVTELO NTOV OPKETE LENUEVO LE ATOTELECLLO. TO OPYELD
va €xel witepa peydlo péyeboc, yeyovog mov kabiotovce v OAn dSadikocio

YpovoPopa.
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MndevLKANG E€VEPYE LAKAG KATAVAAWONG

>
+

A 0.33 K.A. < E.A. < 0.50 K.A.

B+ 0.50 K.A. < E.A. < 0.75 K.A.

B 0.75 K.A. < E.A. < 1.00 K.A.

T
e
A ENEPTEIAKH KATATAEH =
e
-
©
Evepyelakd pn amodotLkd
TIPQTOMENHZ ENEPFEIA KTIPIOY ENEPIEIAKEZ ATTAITHZEIZ KTIPIOY
OEPMANXH YYEH ZNX PQTIYXMOR OEPMANXH YYEH ZNX YI'PANXH
(kWh/m?) (kWh/m?)
IAN 1.2 0.0 0.0 10.5 0.9 0.0 0.0 0.0
PEB 0.8 0.0 0.0 9.5 0.4 0.0 0.0 0.0
MAP 0.6 0.0 0.0 10.5 0.2 0.0 0.0 0.0
AIlP 0.4 0.0 0.0 10.2 0.0 0.0 0.0 0.0
MAT 0.0 4.1 0.0 10.5 0.0 3.2 0.0 0.0
IOYN 0.0 12.0 0.0 10.2 0.0 10.2 0.0 0.0
IOYA 0.0 20.0 0.0 10.5 0.0 17.3 0.0 0.0
AYT 0.0 18.9 0.0 10.5 0.0 16.3 0.0 0.0
LEI 0.0 4.6 0.0 10.2 0.0 3.7 0.0 0.0
OKT 0.4 0.0 0.0 10.5 0.0 0.0 0.0 0.0
NOE 0.5 0.0 0.0 10.2 0.0 0.0 0.0 0.0
AEK 0.8 0.0 0.0 10.5 0.4 0.0 0.0 0.0
ZYN 4.7 59.6 0.0 123.5 1.9 50.7 0.0 0.0
KATANAAQZEIZ KTIPIOY
OEPMANXH YYEH ZNX PQTIYXMOR
(kWh/m?)
IAN 0.4 0.0 0.0 3.6
PEB 0.3 0.0 0.0 3.3
MAP 0.2 0.0 0.0 3.6
AIlP 0.1 0.0 0.0 3.5
MAT 0.0 1.4 0.0 3.6
IOYN 0.0 4.1 0.0 3.5
IOYA 0.0 6.9 0.0 3.6
AYT 0.0 6.5 0.0 3.6
LEI 0.0 1.6 0.0 3.5
OKT 0.1 0.0 0.0 3.6
NOE 0.2 0.0 0.0 3.5
AEK 0.3 0.0 0.0 3.6
ZYN 1.6 20.6 0.0 42.6
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MndevLKANG E€VEPYE LAKAG KATAVAAWONG

>
+

A 0.33 K.A. < E.A. < 0.50 K.A.
B+ 0.50 K.A. < E.A. < 0.75 K.A.

B 0.75 K.A. < E.A. < 1.00 K.A.

ENEPTEIAKH KATATAEH T

AIIOAOYXH 1.16

[eal

Evepyelakd pn amodotLkd

TIPQTOMENHE ENEPFEIA KTIPIOY ENEPFEIAKES ATTAITHZEIEZ KTIPIOY

OEPMANSH WYEH ZNX SQTIEMOS OEPMANSH WYEH ZNX YI'PANSH

(kWh/m?) (kWh/m?)

IAN 3.4 0.0 0.0 11.9 3.4 0.0 0.0 0.0
PEB 2.2 0.0 0.0 10.8 2.1 0.0 0.0 0.0
MAP 1.0 0.0 0.0 11.9 0.6 0.0 0.0 0.0
AIlP 0.4 0.0 0.0 11.6 0.0 0.0 0.0 0.0
MATI 0.0 4.1 0.0 11.9 0.0 3.8 0.0 0.0
IOYN 0.0 13.4 0.0 11.6 0.0 13.7 0.0 0.0
IOYN 0.0 23.0 0.0 11.9 0.0 23.8 0.0 0.0
AYT 0.0 21.5 0.0 11.9 0.0 22.2 0.0 0.0
LEI 0.0 4.8 0.0 11.6 0.0 4.7 0.0 0.0
OKT 0.4 0.0 0.0 11.9 0.0 0.0 0.0 0.0
NOE 0.6 0.0 0.0 11.6 0.2 0.0 0.0 0.0
AEK 2.3 0.0 0.0 11.9 2.2 0.0 0.0 0.0
YN 10.2 66.9 0.0 140.7 8.6 68.2 0.0 0.0
KATANAAQZEIE KTIPIOY

OEPMANSH WYEH ZNX SQTIEMOS

(kWh/m?)

IAN 1.2 0.0 0.0 4.1
PEB 0.7 0.0 0.0 3.7
MAP 0.3 0.0 0.0 4.1
AIlP 0.1 0.0 0.0 4.0
MATI 0.0 1.4 0.0 4.1
IOYN 0.0 4.6 0.0 4.0
IOYN 0.0 7.9 0.0 4.1
AYT 0.0 7.4 0.0 4.1
LEI 0.0 1.7 0.0 4.0
OKT 0.1 0.0 0.0 4.1
NOE 0.2 0.0 0.0 4.0
AEK 0.8 0.0 0.0 4.1
YN 3.5 23.1 0.0 48.5



16/7/2015

TEE KENAK Ekdoon 1.29.1.19 - Engine 1.7.6.19

MndevLKANG E€VEPYE LAKAG KATAVAAWONG

A+

E.A. < 0.50 K.A.

0.33 K.A. <

A

< 0.75 K.A.

E.A.

0.50 K.A. <

B+

< 1.00 K.A.

E.A.

0.75 K.A. <

B

B+

EH

ENEPTEIAKH KATATA

63

0.

ATIOAOZH

Evepyelakd pn amodotLkd

ENEPIEIAKEZ ATTAITHZEIZ KTIPIOY

TIPQTOTENHZ ENEPTEIA KTIPIOY

YYEH ZNX YI'PANXH

OEPMANXH

YYEH ZNX PQTIYXMOR

OEPMANXH

(kWh/m?)

(kWh/m?)

IAN
PEB

1

MAP

AIIP

MAT

0

11
21

11
20

IOYN
IOYAN
AYT

19

18

ZEI
OKT
NOE

AEK

58

14

44

57

15

YN

KATANAAQZEIZ KTIPIOY

YYEH ZNX PQTIYXMOR

OEPMANXH

(kWh/m?)

IAN
PEB

0

MAP

AIIP

MAT

0

IOYN
IOYAN
AYT

ZEI
OKT
NOE

AEK

15

19

YN



16/7/2015

TEE KENAK Ekdoon 1.29.1.19 - Engine 1.7.6.19

MndevLKANG E€VEPYE LAKAG KATAVAAWONG

A+

E.A. < 0.50 K.A.

0.33 K.A. <

A

< 0.75 K.A.

E.A.

0.50 K.A. <

B+

< 1.00 K.A.

E.A.

0.75 K.A. <

B

B+

EH

ENEPTEIAKH KATATA

0.57

ATIOAOZH

Evepyelakd pn amodotLkd

ENEPIEIAKEZ ATTAITHZEIZ KTIPIOY

TIPQTOTENHZ ENEPTEIA KTIPIOY

YYEH ZNX YI'PANXH

OEPMANXH

YYEH ZNX PQTIYXMOR

OEPMANXH

(kWh/m?)

(kWh/m?)

IAN
PEB

1

MAP

AIIP

MAT

0

10
17
16

10
17
16

IOYN
IOYAN
AYT

ZEI
OKT
NOE

AEK

50

10

44

50

11

YN

KATANAAQZEIZ KTIPIOY

YYEH ZNX PQTIYXMOR

OEPMANXH

(kWh/m?)

IAN
PEB

0

MAP

AIIP

MAT

0

IOYN
IOYAN
AYT

ZEI
OKT
NOE

AEK

15

17

YN



16/7/2015

TEE KENAK Ekdoon 1.29.1.19 - Engine 1.7.6.19

MndevLKANG E€VEPYE LAKAG KATAVAAWONG

A+

E.A. < 0.50 K.A.

0.33 K.A. <

A

< 0.75 K.A.

E.A.

0.50 K.A. <

B+

< 1.00 K.A.

E.A.

0.75 K.A. <

B

A

0

EH

ENEPTEIAKH KATATA

.48

ATIOAOZH

Evepyelakd pn amodotLkd

ENEPIEIAKEZ ATTAITHZEIZ KTIPIOY

TIPQTOTENHZ ENEPTEIA KTIPIOY

YYEH ZNX YI'PANXH

OEPMANXH

YYEH ZNX PQTIYXMOR

OEPMANXH

(kWh/m?)

(kWh/m?)

IAN
PEB

1

MAP

AIIP

MAT

0

11
21

IOYN
IOYAN
AYT

13
12

19

ZEI
OKT
NOE

AEK

58

14

44

37

YN

KATANAAQZEIZ KTIPIOY

YYEH ZNX PQTIYXMOR

OEPMANXH

(kWh/m?)

IAN
PEB

0

MAP

AIIP

MAT

0

IOYN
IOYAN
AYT

ZEI
OKT
NOE

AEK

15

12

YN



