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I'epédov Kvuprokn (EmPrénov: @avoroviog I1.)
Iepiinyn

2 onuepv Emoyn N aveEAEYKTY KOTOVAA®GN EVEPYELNG, AOY® TNG GLVEXOVS TEXVOAOYIKNG
avamTuEnG, aAAd KoL 1 AAOYIGTN YPTOT TOV PUGIKOV TOP®V TNG YNG, EXOVV GUVTEAEGEL CTULAVTIKA
otV vrofdOuion tov mepPaiiovtog. Amorteital, AOOV, 1 GTPOPN GE VEEC LOPQES EVEPYELOG,
euukodtepeg mpog to mepPdAiov, mov Ba Pondncovv oty avipuet@Omon TG OAoEvo Kot
aLEOVOUEVIIC KAMUOTIKNG OAAOYG. ZTOV KTIPKO TOpEd, €101KOTEPO ,TifEVTOl ONUOVTIKES
TPOKANGELS, OGOV 0POPA TNV HEIMGN TOV EVEPYEIOKMV OMOLTNCEWV, LE TNV TPOo®ONoN Nmiwv
LOPO®MV EVEPYELNG KOl TNV €QPAPUOY T®V omopoitntov dpdoewv mov Oa odnyncouvv oe
EVEPYELOKA OWTOVOUES KOTOOKEVEG. TNV TapoVCSO SUTA®UOTIKY, QoD opykd avaAvbovv ot
apy€G Kot TPAKTIKES EVOG PLOKAMUOTIKOD GYXEOAGLOV, TPAYLOTOTOLEITAL ) O10.6TAGLIOAGYNOT EVOG
Néov Metarrkod Kripiov I'papeiomv, kabmg kot 1 ekTiunomn g EvEPYELOKNG TOV GUUTEPIPOPAC.
[T avorvtucd:

10 1o Kepalaio yivetan puo mopovcioon tov evepyelokol CNTNUATOG GT CNUEPIVY ETOYN|, LE
EUQOOT GTOV KTIPLOKO TOUED.

>10 20 Kepdlaio avarbovior ektevéstepa ol Pactkés apyés evog Blrokhpatikod Xyedtoopov,
HE KOO TN HEI®MOT TOV EVEPYELOK®V amontoemv TV Ktipiov. Ev cuveyeia, avarticcovroat ot
péBodor avénong g moapayouevng evEPYELDS TOug HEC® NG xpnong Avavedoipov TInyodv
Evépyeuac.

Y10 30 Kepdlaio yivetar teyvikn meprypagn tov Kripiov I'pageiov mov Ba oyediaotel.
AvoADOVTOL TO OPYITEKTOVIKE , KOTAOKEVAOTIKO KOl A0 otowyeion KEAOPOVS TOv Kol TEAOG
vroAoyiCovtat Ta eopTio Kot 01 GLVOLAGHOT POPTIONG TNG KATAGKELNG.

Y10 4° Kepdlaro yivetar mpocouoinon ng katackevc oto Aoyiopuikd Robot Structural
Analysis ka1 akolovBel 1 avdivon Kot SlOGTAGIOAOYNGH TOV VIO GTATIKOVG GLVOVAGUOVG
QOpTIONG.

210 50 Kepdlaio divetar n ovdAvom Kol OlGTOGIOAOYNON NG KATOCKEVNG Y10l GEIGUKOVG
oLVVOLAGUOVGE, OTTOTE TPOKVTTOVV KOl Ol TEAKEG SLUTOUEG,.

Y10 60 Kepdldaio, mpaylatomoleital 1) EVEPYEIOKT avaivon péowm g TAaTeoppag Insight tov
oyedlootikov mpoypaupatoc Revit g Autodesk kot mopatifevior oplopévec mpoTaoElS Yo
LEl®MOT TOV EVEPYELOKADV KOTOAVOADCEMV.

10 7° KepdAaio mpoypatOTOLEITOL 0. GUVOAIKY avaokonnon g epyaciog émov eEdyovtot
KOL TOL TEMKO CUUTEPACLLALTOL.
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Design of Energy Efficient Office Building

Gemelou Kyriaki (supervised by Thanopoulos P.)

Abstract

In today's era of uncontrolled energy consumption, due to the continuous technological
development, and the reckless use of the natural resources of the earth, have both significantly
contributed to the degradation of the environment. It is, therefore, necessary to shift to new forms
of energy, more environmentally friendly, which will help to tackle ever-intensifying climate
change. In the building sector, in particular, significant challenges are posed, in terms of reducing
energy requirements, by promoting soft energies and implementing the necessary actions that will
lead to energy autonomous buildings.

In this diploma thesis, after first analyzing the principles and practices of a bioclimatic design,
the design of a new steel office building is carried out, in accordance with the Eurocodes, as well
as the estimation of its energy behavior. The outline of the thesis is as follows:

Chapter 1 is a presentation of the energy issue in the current era, with emphasis on the
building sector.

The Second Chapter elaborates on the basic principles of a bioclimatic design in order to
reduce the energy requirements of buildings. Subsequently, the methods of increasing their energy
output are developed through the use of renewable energy resources.

In the Third Chapter, a technical description of the Office Building to be designed is given.
The architectural, construction and other components of the shell are analyzed and finally the
loads and the charging combinations of the construction are introduced.

In the Forth Chapter, the structure is simulated in Robot Structural Analysis where the static
dimensioning process of the members is described analytically.

In the Fifth Chapter, the analysis and dimensioning of the construction for seismic
combinations is given, along with the final geometry of the structure.

In the Sixth Chapter, energy analysis is carried out through the Insight platform of Autodesk's
Revit design program and is used to analyze various models of the building in terms of its energy
needs. Lastly, the results are compared both in energy and economic terms and the final proposals
are formulated.

In the Seventh Chapter a comprehensive review of the diploma thesis is carried out, and the
final conclusions are drawn.



Evyoprotieg

Apywd, Ba nBela vo evyapiotiow Oepud tov K. OavomovAio [Mavio, Aéktopa tov TOpén
Aopooctatikng oto Epyactipio MetaAlkov Kotackevdv g oxoing [loAtikov Mnyovikdv tov
EBvikov MetooPiov [Torvteyveiov. H Bonbeia kot kabodrynon tov Ntav mordTiun, e 6An
SLIPKELL SLOUOPPMONG OVTNG TNG EPYOCING, OM®G €mMIONG Kol 1 EVKAPIOL TOV HOV £3MOE Va
aoyoAn0® pe Eva TOG0 eVOUPEPOV KOl GNUOVTIKO Y10 TNV ETOYN Hog Oua.

Eniong 06A® va euyaptot)om OANn LoV TNV OKOYEVELX Y10 TNV LTOGTNPIEN GE OAN TN SLdpKELN
TOV OKOONUOIKOV 6ovd®dVv Hov. To HeyaAdTePO EVYOPIOTM AVIKEL GTOVG YOVELG pov, ['dvvn kot
ABavacia, Yoo TNV apéPLoTn 0IKOVOUIKT Kot cuvousOnuatikn tovg fonbeia Ol avtd ta ypovia,
OGS KO TNV AdEPPY] LoV XPloTiva Kot T yloytd pov Biktwpia mov givan mhvta dimha pov va pe
otpilouv.

Téhog, evyaplotd OAOVG OV TOVG PiAoVG Kot ek v ‘EAleva, tqv Evn ko ™ Xpiotiva yuo
™ Ponbela ko cvpmopdotacy tovs Idutépwg evyoplotd kol To eido pov Bayyédn vy
BonBeld tov e 6L TOL XPOVIQ TOV CTOVODV LAG, EMG KL TO TEPAS AVTNG TNG EPYACIAGS.



Apiepouévny otov ayarnuévo
HOV TTOTTTOY,
Ap. Xpnoto Kovptéon






1 EIXAT'QI'H

1.1 Tevika
1.1.1 Ileprypagn Evepysrakov Zntipartog

Ta tedevtaio xpovia, 1 €kPNEN TOV TEYVOLOYIOV KOl 1 GAOYIOTN aVATTLEN TV Plopnyavidy
&xovv B€oel, 000 mOTE AAAOTE, opoTd TOV Kivouvo KaTOOTPOPNG TOL TePPdiiovtoc. Ot
OAAETAAANAES KPIOEIG —EVEPYELOKT], XPNUATOTIOTOTIKY, KOW®MVIKN- EVIEIVOVTOL EVAD TAPAAANAL
eEeMooetan ko M mepParroviikny kpion. O GvOpwmog, BEAOVTAG Vo EVOPUOVIOTEL HE TOVG
oLYYPOVOLG PLOUOVG avamTLENG Kot Yoo vo.  PEATIOOEL TO PloTikd TOv €mMinedo, GLVTEAECE
ONUOVTIKA OTN dTopay TNG 16OPPOTiaG TOV TAYKOGHUIOL OIKOGVGTNUATOS, KaODS amatteitat,
TAEOV, LEYAAVTEPT] KATAVOAMOT EVEPYELOGS Yo VO, KAAVEOOHV Ol avAyKES TOV. APEGO OTOTEAEGLOL
QTG TNS VIEPKOTAVAANDONG TOV EVEPYELNKMV KOl PUGIKAOV TOP®V ATOTEAEL O TEPLOPICUOG TMOV
EVEPYEWKAV amofepdtov .

o va avtictoBuotel, Aouwdv, M KOTACTOGT OLTH KPIVETOL EMTOKTIKY 1M OVAYKN Yl
eEoovOUN O EVEPYELOG KOl ANYN UETPOV YL TNV TPOCTOGia TOL TEPPAirovToc. Avtd, pmopel
vo emtevyBel, 6e TPAOTO 6TAO0, PECH TNG OVOAVONG TNG EvEPYELOKNG CNTNONG OE EMUEPOVG
toueic (Prounyavia, logistics, katackevaotikdog KAGOOC) GOTE Vo EVIOMIOTOOV Ol PEATIOTEG
TOMTIKEG Ko péBodot yia eEowcovounon evépyetag o kbbe KAAOO, Kol 6 OEVTEPO GTAJO LE TN
Oéomon vopofetik®v TAoMGIOV KOl TPOMONGoM  YPNUATOSOTIKGOV TPOYPAUUATOV Tov Ba
GUVEIGPEPOVY GTNV VITOKATAGTACT] TOV OPLKTAOV Kowoipmv ond Avavewowueg [Inyéc Evépyetog
(AIIE) kou v otpogn mtpog éva véo tpotumo [Ipdoivng Avémtuéng.

210106 TG mapovoag epyaciag sivor n guPdbuvon 6to vEo avtd HOVTEAO 0Elpopiag, oTa
mlaicla g kataokevng evog Néov Kripiov I'papeinv, amotelodpevo amd vAkd @ik mTpog 1o
nepPaArov, Omwg o0 YAALPOC, KOl GYEOUGUEVO UE TIG KOTAAANAEG EVEPYEIOKEG TEXVIKES KO
TopEUPAGELS TPOKEUEVOL Vo gvappoviletal pe to mpdTLme.  KTIPIOV UNOEVIKDOV EVEPYELONKAOV
EKTTOUTAV.

1.2 Evepyewoka Agdopéva - EYPQITH
121 Ievika

To d10&eidio Tov dvBpaxa Bewpeitar vrevBvvo Yo T0 60% TG VIEPBEPULAVONG TOV TAAVATY,
pe v avOpomivn dpactnpldtnTa vo. cUUPAAAEL onuovTikd otnv ovénomn avt. Ot cuVOAIKEG
exkmounég dro&ediov tov dvBpaka £xovv avéndei katd 40% , and v apyn g exProunydviong
g Ko ofuepa , emPapdvovtag £Tol TV atpdceapo pe €61 doekotoppvpla tovovg CO:
emoing. Xe 0Tl aeopd To QavOUEVO Tov Bepuoknmiov, 10 d10&eidlo Tov AVOpPAKO CUUUETEXEL
ovvoAkd kotd 80%, to pebdvio xoatd 10%, kar 10 vroéeido Tov aldtov mepimov 6%. Odmwg
eaiveror Kot oto Zynqua 1.1. Oka to mapamdve £govv dueco emakdoiovbo omd v avénon g
Oepurokpaciog Kol T cLYVOTEPN EUPAVICT] TANUULPAOV, £OG Kol TNV Gvodo TG otdiung g
OaAlacoag, ocav amoTéAEc U TNG TNENG TOV TOAKAOV TAYETMV.



Ol EKITOMIEX AEPIQON OEPMOKHIMIOY
2THN EE KAI 2TON KO2ZMO

Ekmoumné¢ punwv 0Tov KOO0
(2015)

10,6% Jeg

MeBavio (CH4)

2= 81,2% 55% =

0&eid1o Tou alwtou (N20)

N2.5% B

YépogpBopavBpakeg (HFCs)

<0,2% uneppBopavBpdkwv (PFC), pn kaBopiopévo piypa PFC kat
HFC, e€agBopiotyo Beio (SF6) kat TpipBopiovyo alwro (NF3) [Mnyr: UNFCCC Data Interface

Zyqua 1.1: Oveknounés agpimv Tov Beppoknmiov mov mapdybnkav to 2015 otnv EE xot 1o mococtd
TOVG
(TImyn: https://www.europarl.europa.eu/portal/en)

Eivai, Aowmdv, katavontd mog¢ Pacikn TPoTtepOOTNTO  Yio TN OaTHPNon TS KAMUOTIKNG
1GoppOTiaG TOV TAAVITY, €tvorl N dpeon ane&aptnomn amd 10 TETPEANLO Kot Tov avOpaka, Oyt Ldvo
AOY® NG ovvellopevng avénong TV TIUOV TouG, 060 kol Adym peimong tov onobepdtov. H
TOPATAV® avAayKT aneEdptnong amd exOpikd Tpog to mePPAALoV VAIKA Kot TOPOVGS, GNUEDVETOL
KOl GTOV KTIPLOKO TOUEN, OTOV 1 OWEAVOUEVT] YPNOT OPLKTAOV VAIKOV KOl GLGKELAOV £XOVV
OLVTEAEGEL CNUAVTIKA GTNV ELEAVICT) TEPPUAAOVTIKMV KOl EVEPYELNKAOV TPOPANUATOV.

1.2.2 Krnipuwkog Topéag

Ta xtipua omv EE amotehovv éva peyddo evepyelokd katovolmty, kabang gvBouvovtol yia to
36% mepinov ¢ KaTavaioong evépyetag Kot to 40% tov eknoundv CO,, OTmMG paiveTol Kol 6TO
Yymua 1.2, Tavtoypova, OpmG, Exouv OUmG VYNAO SVVOUIKO EE0TKOVOUNGCNG EVEPYELONG KOl LLE TN
YPNON KOTAAANA®V TEYVIKAOV KOl OIKOVOUIKA OTOTEAECUOTIKOV TEYVOAOYL®V dOvVOATOL VO
BeAtiwBel onuovtikd 1 gvepyEloKn OmOOOTIKOTNTA TOLG HE OvVTioTOrKO TTEPPOAALOVTIKA Kol
Kowovikd opéAn. Mg 1 Pektioon tng evepyelokng amddoong tov ktpiov, 6o propodce va
pewmBel n evepyetokn katavaimon oty EE and 5% £mg 6% kabog kot va petmboldv ol ekmopmég
CO2 «katd nepimov 5%, cvppwva pe otoryeio g E.E.

[ TInyn: https://ec.europa.eu/energy/en]
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Zyua 1.2: Kotavopn maykdopiog Katavaimong evépyetag kot ekmopndv CO, avtictoyya yio 2017
(IInyn: Global Alliance for Buildings And Construction, 2017)

Ocov agopd otnv Katovou NG eVEPYELNS TEAIKNG YpNons ot katoikieg oty EE,

mopaTnpeitol Ot
v 1 0épuovon tov ydpov, Kotéyel o PEYOADTEPO T0G00TO (68%) TG GLVOMKNG
KOTAVAAWONG EVEPYELAG,
v 1 0éppavon tov vepod katéyel T devtepn 0éom ue pepidio (13%),
v M KOTOVOA®ON TOV MAEKTPIKOV GLOKELMV OVIITPOSMREVEL T0 12% TNng TEMKNAG

KATAVAAWGONG EVEPYELXG,
v' 10 payeipepa avtmpooonedel 10 5% NG GLVOMKNG KATOVAAMGNG EVEPYELNG KL O

OOTIGHOG LOMG 2%.
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Iyua 1.3: Evépyela tehkng xpnong otig katoikieg otnv Evpmnn yuo 1o £€tog 2016
(TInyn: https://ec.europa.eu/eurostat )
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1.2.3 Evponaikg otk & 16301 —Opropoc nZEB

2V tpootafeld Tovg o gEokovounon evépyetag Kot mpomOnon ypnong AIIE évavtt tov
CLUPATIKAOV KAVGIH®V OTIC KATOOKEVES, ot ympeg g E.E éyovv avamtdel , v tedevtaio £101kd
dekaetio, aSloonueinwteg TPOTOPOLALES YO TNV EAUYIGTOTTOINGT TOV EVEPYELNKDV AVOYKAV, OAAL
Kol ylo TV ypnoyonoinon cvotnudtov Avaveoowwov Inyov Evépyswog yu mopoaymyn g
amopoitnTNG NAEKTPIKNG evépyelas. Ommg TpokLTTEL, EVOEIKTIKA, KOl amd ™V « ExOeon mpoooov
i v evépyelo. amo ovavewaiues wnyésy omv "EE tov 28", 10 pepidlo g evepyelokng
KatavdAwons and avavedoyles myés avéndnke amd 8,5% 1o 2004 o¢ 16,7% 10 2015, evod o
010)0¢ oL Tpénel va emtevydet £wc to 2020 givan 20%.

(mnyn: https://ec.europa.eurep/1/2017)

Share of energy from renewable sources

in the EU Member States
(in % of gross final energy consumption) ~ I P
60
2020 target reached
® 2020 target
50
2016
2004
40 ®
%
30 9]
20 2 .
[ D ° ° .
o ® e %o @
10 @ £

Zymua 1.4: Mepidwa tov AIIE oty tedikn katavalmon evépystog kKabe kpdrovg pérovg g E.E.
(TInyn: https://ec.europa.eu/eurostat)

[Mopariinia, ot IIpdovn Bifio mov ekddOnke 1o 2013 and v Evponaixy Emtpormn pe
Oéua: «Illaioio yio Ti¢ TOMTIKEG TOV OPOPODY TO KAILO. KOL THY EVEPYELD LE YPOVIKO opilovia T
£tog 2030», avapEpeTol OTL

» Ot otoyor yia to 2030 eetdikevoviot 6n:

»  Meinon tov ekmopundv aepimv tov Beppoknmiov katd 40%

= AvtAnon tovAdyiotov Tov 27% g evépyelag oty EE and avavedotpeg mnyég
= AvEnom g evepyelokng amddoong katd 27-30%

= Awovvoeon g evépyelag o€ mocootd 15%

» T 10 2050 6TO)0C OmoTELEL O TTOPOAKATM:

*  Meioon tov eknoundv agpiov tov Beppoxnmiov katd 80-95% oe ochykpion pe ta
enineda tov 1990.
(TInyn: https://ec.europa.eu)

21 ovvéyxewn yivetor pa cvvioun mapdbeon tov Pacikodv Evponaikdv Odnyiodv mov £yovv
Beomotel and v Evponaiky Exttpony| kot apopodv oty evepyelaxn anddoon:
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» Oodnyia 2002/91, yio TNV EvEPYELOKT ATOJO0T TOV KTIPI®V. Avapépetal otV 0pHoAOYIKY|
xpNom evépyelog ota ktipto. KaAvmret T1g evepyelaxéc avaykeg yio 0Eppavon, (eotd vepod
xpons (ZNX), woén, aepiopd, QOTIGUO Yo LEIGTAUEVO Kol vEQ KTiplo. A@opd o€
KaTolkieg Ko tprroyev topéa (Ypageio, Onuocto KTipla K.AT.).

»  Oodnyio 2006/32/EK, yioo TV €VEPYEWKN GmOS0CN KOTA TNV TEAIKN YPNOTN KOl TIG
EVEPYEWONKEG VANPESiEC. XKOMOC 1Tng oomylag eivar vo evioyvbel mn Peitioon 1ng
EVEPYELOKNG AmOO00NG KOTA TNV TEAIKN ¥pnomn. Oftel to vouikd mAaiclo, kabdg kot
EVOEIKTIKG OIKOVOLUKA LETPOL KO KIVIITPOL Y10 TNV OTOTEAEGLATIKN YPNOT EVEPYELNG.

» Oonyio 2010/31/EE, v TV gvepyelaxn amdd0on TV KTipimv. ATOTEAEL 0vaOIOTOTTMOOT)
g Odnyiog 2002/91/EK ko givor n xOpla vopobetikny npdén oe emimedo Evpomoikng
‘Evoong yw ™ PeAitioon g evepyelokng oamddoons tov ktpiov oty Evpom.
Avapépetar o Kowvn HeBodoAoyiot VITOAOYIGHOD TNG EVEPYELNKNG OTOO00NG TV KTIPiwV
oe €Bvikd 1N meprpepelokd emimedo. AvapépeTal emiong oTov KOBOPIGHO TV EAYIOTOV
OTTOUTICE®V EVEPYEINKNG OomOO00NG, 7oL TPEMEL v eueovilel €va KTiplo, ®OTE Vv
emtevyOel to PéATIOTO eminedo amd mAevpAd KOGTOVG. To mMinedo AVTOV TOV ATUTHCEDV
avabeopeitor kdbe mévie ypoévia, evd Olvetar oto KpAtn WHEAN TO OKaimpa Vo
SlpopoToovY Ta. EAGYIOTOL OploL OVAAOYOL ME TO OV TO KTipla eivor velotapeva 1
Kovovpla, kabmg Kot avdioya pe tn Aettovpyia tov ktipiov. Baoikd otoryeio e Odmylog
YL TNV EVEPYELNKN OMOO00N TOV KTIPI®V, OTOTEAOVV TO KTiplo PE GYedOV UNOEVIKY
Kkatavéiwon evépyelog (nZEB).

"KTipio pe cyedov unoevikn koravdimon evépysiag”

Opioudg: Ktipto pe moAd vynin evepyelakn amdd0oT Tov 0moiov 1 6xedOV UNOEVIKN 1)
TOAD yapiAl TOGOTNTA EVEPYELNG TOV OITOLTEITOL Y10 TNV KAALYT TV EVEPYELAKDV
TOV OVOYKOV, KOADTTETOL GE TOAD HEYAAO PaBUd amd avaveDOULES TNYES EVEPYELNG,

TEPIAAUPAVOUEVIC TNG EVEPYELONG TTOL TTAPAYETAL ETTOTOV 1) TANGIOV TOL KTIPiov.

Ta ktipa oxeddv undevikng katavdiwong evépyelag dabétovy dopkd otoryeion LYNADOY
EVEPYELOKAV TTpodtaypopav, H/M gykatactdoelg dtaitepa VYNANG EVEPYELNKNG OTOO0GTG
Kot éva onuavTikd pepidlo TG EVEPYEWNKNG TOLG KatavdAwong Boa KoidmteTor amod
avaveDoLeS TNYEG evépyelag. Metallh dAAwv avaeépetat OTL:

a) éo¢ T1g 31 AekepPpiov 2020 dha to véa KTiplo TPEMEL Vo AmoTELOVV KTipla e GYEOOV
UNOEVIKY] KOTAVAA®MGOT EVEPYELOG KO

B) petd tic 31 AexepPpiov 2018 ta véa krtipto mov oteydlovv dnudcieg apyéc N etvan
1010KTNG10G TOVG TPEMEL VO ATTOTEAOVV KTIPLoL LE GYEDOV UNOEVIKT] KOTAVAAMOT EVEPYELQG.
Kd&Be kpdrog - pérog g EE ogeiret peta&d aAlwv:

-va. Kafopicel TIC TPOSYPOPES TOV EVEPYEIOKMY OTOITNCE®V TOGO Yl TO GTOLXEIN
KEADPOVG TV KTpimv, GO KOl Y10 TO TOGOGTO KAALYNG TOV OVOYK®V GE EVEPYELL OO
ATIE.

-vo. koBopicel To TEXVIKO YOPOKTINPIOTIKA TOV KIPiov Tov HE oXedOV  UNSEVIKY|
KOTOVAA®GON eVEPYELNS, AQUPAvOVTOg VTOYN TIG €0VIKEG, TEPLQEPEIKES 1 TOTIKEG
ouvOnkeg, mephapPavoprévon Tov apt@unrucoi) deltn ¢ ggpncng TPMTOYEVOLG EVEPYELOG
og KIhoPatdpeg ava tetpayovikd pétpo kat’ £tog (kWh/me/yr).

VOl ETOUAGEL TOVG EVOLAUEGOVS GTOXOVS Yl TN PEATImMON TNG EVEPYELOKNG ATOSOGNG TMV
VEOV KTIpiwv.

-VOL TAPEXEL TANPOPOPIEG CYETIKA LE TIC TOAITIKEG KO TOL OUKOVOLKE 1] GAAG PLETPA, TTOL
Exovv ANeOel Yoo TNV TpomOnon TV KTiplwv pHe oxeOOV UNOEVIKY KOTAVAAMGT EVEPYELOG,
TEPLOUPOVOUEVOV AETTOUEPELDY OGOV aPopa TIG eBvikég amattnoelg. Emiong va mapéyet
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TANPOPOPIES GYETIKA LE TO PETPO TTOL TPEMEL VoL ANPOOVV 1oL Tn ¥PNoM EVEPYEWG Ao
OVOVEDCULES TNYEC OTA VEX KTipla, OAAG KOl TO LEIOTAUEVO TTOL VEioTavTal PLlikn
avakaivion. To kéBe kpdrtog - pérog g EE Ba mpémet emiong, va AaPet ta amontodpeva
HETPOL YPNUOTOOOTNONG, Yo TV TPOMONOoN TV KTIPIOV GYEIOV UNOEVIKNG EVEPYELNKNG
KOTOVAA®ONG.

» Odonyio 2012/27/EK, ylo TNV EVEPYELNKT OTOJOTIKOTNTA. AVTH 1| 0onYyia O€Tel Eva KO1voO
TAQIC10 HETPOV YO TNV TPOMONON TNG EVEPYELOKNG amddoong evtog e Kowotntog, mote
va gmtevyfel 0 610 0¢ TG e€otkovounong koatd 20% péxpt to 2020. Meta&d dAlov ta
KPATN-UEAN avaAaUPAVOUY OEGUEVGELS Y10 GTPOTNYIKEG Y10 TNV OVOKOIVION TOV €0VIKO
KTIPLOKOU amoBEépatog, Kabdg Kot Yoo avoKoivion Tov onuociov KTipiov, mov £youvv
emeavelo, avo tov 500 m? 6g T0606TO TOVAXYIGTOV 3% TNG GLUVOAKNG TOVG EMPAVELNG.
Ta dnuocia ktipta Ba £xovv maPadElYHATIKO POLO OGOV QPOPA GTNV OVOKAIVIOT), DGTE VO
emtevyBov o1 EAAIOTEG EVEPYELOKEG OmanTnoElS. AKOua, N 0dnyia Tpowbel evepyelakong
eléyyoug mov Bo dievepyoivion amd EOKEVUEVOVLS EUTEIPOYVAOUOVES, EYKOTAGTOON
HETPNTOV €VEPYELNG, TOV O avTIKOTOTTPILOVV TNV TPAYUOTIKY EVEPYELONKY] KOATOVOAMOON
KOl YEVIKG PETPOL Yoo TNV OMOOOTIKY YPNON EVEPYEWS OMO TOVG KATOVOAMTEG, OMW®G
(POPOLOYIKA KivnTpa, XPNUATOdOTNOT), SOVEICUO, ETOOTNCELS K.A.

(TInyn: https://ec.europa.eu)

1.3 Evepysiaxéa Acdopévo — EAAAAA
131 Teviké

2ta peydia aotikd kévrpa g EAAGdaG, ot avaykes Tov Ktipiov yior woln kot 0Eppavon £xet
onpoavtikd ovéndel Ta tedevtaia ypovia, Kadag:

P 10 52% 1OV KTipiov vl kataokevacuévo mpty 1o 1979, dmov ta ktipla eivor Beppukd
OTPOCTATELTO,

» 10 44% elvar katackevacpévo petasy 1980-2010, 6mov otadakd epappoloviav
ocvotnuata Oeppopdvmong Kot GAAa LETpa BEATIOONG TNG EVEPYELNKNG TOVG ATOOOGNC,

P novo 10 4% xotackevdotnke petd 1o 2010, mov eixe ynewotel o Koavoviopdg
Evepysiaxng Amodoong Kripiov (K.Ev.A.K).

>10 mA0ic10, Aowov, TPOoomAhElnG E0IKOVOUNCNG TNG EVEPYELNG, 1 XDPU TPOYDPNOCE GTIG
OTOPOITNTEG KIVIOELS MOTE VA evapproviotovy ot Evponaikég Odnyleg yioo mv evépyela, pe v
eMnvucn NopobBeoia. Xe avt v katevbuvon tov Oxtdfp1o/2010 Beopobetrinke o K.Ev.A.K.
TOV OVLGLUCTIKA OVTIKATESTNGE TOV UEXPL Tpdcpata toyvovia Kavovioud Ogppopdveoonc
Kripiov kot £xet vmoypemTikn epappoyn yio. OA0 ta vedouUNnTo KTiplo 0ALL KO 0VAYKT GTAOIOKYG
avokaiviong tov molov Ktiopdtov. O K.Ev.A K. elvar o xavoviopdg mov woydet ofpepa ot
YOPO OGOV APOPE GTOV VITOAOYIGUO TNG EVEPYELNKNG KOTATOENS T®V KTIpiwV Kol glval 1 TPOTN
oAOKANpOUEVT TPpooTdOela Yol TOV KAOOPIoUO TOV TAPOUETPOV TTOV ETOPOVV GTNV EVEPYELNKN
amddoon evog Ktipiov.

1.3.2 K.Ev.A.K. & IIetomomtiké Evepyeroxng Anédoong (IIEA)

O K.Ev.A K. mpoPAémel cvykekpyuéves oonyieg yio m PeAtioon g evepyelakng amdooong
TOV KTIPIOV Kol T OGQAAIoT) GLUVONKAOV (GVECTG OTOLG EGMTEPIKOVS YMPOVLS. XLKOTAS TOV
amotelel 1 pHelmon ¢ KATavAA®GON S CLUPATIKNG EVEPYELNS Yo

v Oépuavon

v o

v Kupotiopo
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v
v

doticpd
[Tapaywyn Leotod vepov ypriong (ZNX).

O oxomdg aVTOC EMTVYYXAVETOL LEGM TOV EVEPYELNKA OTOJOTIKOD GYESIOGLOV KOl LG GEPEG
HETPOV, OTMOG:

ANANENEN

Exmovnon Melétng Evepyelokng Anddoong Ktipiov

O%omIon EAYIOTOV OTTOLTHCEMY EVEPYEIOKNG omdO0oNS KTIpiv

Evepyerokn Katdataén Kripiov (ITtotoromtikd Evepyetokng Anddoong)

Evepyelokég Embempnioelg krtipiov, AefNtov kot eykatootdoewv 0épuaveong kot
KMUOTIGHOV.

(IInyn: http://www.ypeka.qgr)

HIZTONIOIHTIKO ENEPT'EIAKHY AITOAOXHY (ITEA)

opeova pe tov Kavoviopd Evepyslakng Anddoong Krpiowv mov éxet eykpifel pe andpaon
TV Yrovpyov Owovoutkav, Iepipdriovioc kot Evépyelag (PEK B” 2367/12.07.2017),k00mg
Kot to apBpo 11 tov N. 4122/2013 (PEK A 42), to [Tistomomtcd Evepyslakrig Anodoong (ITEA)
nepAapPavet:

v

Tnv evepyeloky| amdO0GM TOL KTIPiov 1 TNG KTIPLUKNG LOVAONG KoL TILES avapOpPES, OTmG
EMOYIOTEG OALTNOELS EVEPYELOKNG OTOS00NG, MOTE VO EMTPEMEL GTOVG OIOKTHTEG 1| GTOVG
EVOIKLOOTEG TOV KTIPIOV 1 TNG KTIPLOKNG Hovadag va cuykpivouy Kot vo a&lohoyoldv v
evepyelokn omddoon tov. To mniiko g vroroyilopevns KATOVIA®ONG TPOTOYEVOVG
EVEPYELOG (kWh/mZ) o0V €EeTalOpevoL KTpiov TPOS TV LIOAOYLOUEV] KOTAVOAMOT)
TPOTOYEVOLG EVEPYELNG TOV KTpiov avaeopds (KWh/m2) amoteAei to kpuripilo yo v
KatdtoEn Tov KTpiov otV avtictoyrn Katnyopia gvepyelakng anddoong (A+, A, B+, B,
I'AE, Z, H).

[1pd6Oeteg mANpoPopies, OTMS T YEVIKA oToLyEin TOL KTIpiov, TNV VTOAOYILOUEV ETHGLO
GUVOMIKY] KOTOVOAMOTN TPMTOYEVOVS EVEPYEWNG TOL KTIPIOL avagopds Kol TOV
e€etalopevou ktipiov, TNV ETNCLA TPOYUOTIKY KOTAVAAW®GT EVEPYELNS TOV KTIPIOL N TNG
KTIPLOKNG LOVAOOS, TO TOGOGTO GLUUETOYNG TNG EVEPYELNS OO AVAVEDGIULES TNYES OTN
GUVOMKT] KOTOVIAMOT| EVEPYELNG, TIC VITOAOYILOUEVES KOl TPAYLLOTIKES ETNOLEG EKTOUTEG
ooéediov Tov dvBpaka (kg/mz), NV EKTIUNGON TOV gvePYELOKOD EMBe®@PNTY| OYETIKE LE
NV 0E0AOYNON TS TOLOTNTOG EGMTEPIKOV TEPPAAAOVTOC.

YVOTACELS OIKOVOUIKE GLUEEPOLGEG Yo TN PeAtioon NG evepyEloKkng amdd0onS TOv
KTplov 1 NG KTIPOKNG HOVAdaGS, €KTOC dv Oev vTapYeL €0A0YN SLVOTOTNTA GYETIKNG
BeAtimong oe cLYKPION LE TIC IGYXVOVGES AMOLTIGELS Y10, TV EVEPYELOKT] OTTOJO0T).

Téhog, Omwg mpoPAénetar otnv mapdypoeo 1 Tov apBpov 12 tov N. 4122/2013 (PEK A” 42),
etvar voypewtikn M ékdoon [LE.A. o11g axdlovbeg mepmtmoelc:

>

>
>
>

HETA TNV OAOKAN PO KATOGKELNG VEOL KTIPIOV 1 KTIPLOKNG HOVASOC, LE TNV ETPVAAEN
g mapoypdeov 4,

HETA TNV 0AoKANpon pLlIkNG avakaiviong KTipiov 1 KTIPLOKNG HOVAdIGS,

KT TNV TOANCT KTIPIov 1 KTIPLOKNG LOVASOG,

Katd TN picbwon o€ vEo evolklaoTi KTipiov 1 KTIPLoKNG LOVADAG, €. Y10 KTIPLOL GUVOAIKNG
EMPAVELNG AV TOV TEVIAKOGIMV TETPAYOVIK®OV pETp@V (500 T.1.), Ta omoia
YPNOUOTOLOVVTOL ATTO VN PEGIEG TOL ONUOGLOV KOl ELPVTEPOV dNUOCIOV TOUEN, OTWS
avtdg opiletar KABe opd, Kot To 0ol EMOKENTETOL GLYVA TO KOWO. Ao T1g 9 IovAiov
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2015 10 KOTAOTOTO OPLO TOV TEVTIAKOGIMV TETPAYOVIKOV LETPOV LELOONKE GTO S10KOCLOL
TEVIVTO TETPAYOVIKE péTpa (250 T.1.).
(TInyn: http://www.ypeka.gr)

1.3.3 «EOviké Xyéowo AvEnong tov ApiOpov Kripiov pe Xyedév Mnoevikiy Katavdroon
Evépyerac»

H Odnyia 2010/31/EE evtéyOnke oto €Bvikd vouikd mhaicto pe 1o Nopo 4122/2013 (OEK
42/19-02-2013) vy v Evepysiokny Amddoon Kripiov. Metaéd tov vroloinwv, oto Nouo
4122/2013 mpoPArénetan 6t amd v 1.1.2021, 6Aa ta véa ktipto B mpénet va givar Ktiplo oyedov
UNOEVIKNG KATOVAAW®GONG EVEPYELONS, EVA YO TO. OVTICTOLYO TOL E€VPVTEPOL ONUOGIOV TOUEN, M
vroypémon avty tifetatl og 1oyd amd v 1.1.2019. 'Exet eykpibel eniong ebvikd oyédto avénong
T0V aplBpod TeV KPPV He GYEOOV UNOEVIKY] KOTAVAAMOT EVEPYEWS, TO Omoio pmopel vo
TEPMOUPAVEL SLOPOPETIKOVG GTOYOVS OVIAOYO LE TNV KOTNYOopio ¥pNoNG TOL KTpiov Kot £xet
kowomonbel otnv Evponaiky Emtpony.

To eBvikd oyédo meprhapfavet, petald GAA®V TOV KAOOPIoUO TOV TEYVIKDV YOPUKTNPIOTIKOV
TOV KTPlov e oYedOV UNdeviKn KatavdAwon evépyswog, AapPdavoviag vmoyn tig €Bvikéc,
TEPLPEPELOKEG N TOMKEG ovvOnKeg. Xto mAaiclo owtd, pe TV avdivon evacHnciog tov
OTOY(EL®V, £YEL TPOKVYEL OTL TAL EVPN TOV TILAOV TMOV EVEPYELNKAOV KATAVIADGEDV TPMOTOYEVOLS
EVEPYELNG YOl TIG EVEPYELOKES Katnyopieg B puéypt ko A+ givan 6nwg paivovton otov Ilivaka 1.1.

Evepyeiai) EvepyElaKES naruvu}.dmﬂs K‘l.:Lpi,bJV KOTOLKLOLG vt
\ Khipatikn Zwvn
Katnyopic A B - A
A+ 13-28 14-29 15-46 17-36
A 26-39 28-45 26 -57 67 —94
B+ 47 -63 48-75 62-103 60 —-118
B 60 -92 70-109 93-141 80-171
E : Y ; :
Evepyetaxii vepyeLakés katavaAWoeLg KTipiwy TpiToyevols
\ Topéa ava Khpatikr Zwvn
Katnyopia = = - =
A+ 53-70 31-71 50-55 30
A 48 - 96 65-93 75-107 67-82
B+ 105- 161 08 -153 113-143 105 - 156
B 149- 216 167-221 161 - 209 149 -211

[Mivakog 1.1: EOpoc TIdV EVEPYELONKDY KOTAVOADGEDV Y10 TIG EVEPYELNKEC Katnyopieg B péypt ko A+
(TInyn: https://ec.europa.eu)

Aoppdévovtog OA To TOPATAV® VITOYT, ATOPAGIGTNKE OTL Y10 VO XOPUKTNPIOTEL VOl KTIPLO ¢
Kripio pe Zyedov Mndevikn Katavarwon Evépyeiog (KEMKE), npénet:
L) VO, KOTOTAGGETAL TOVAQYIGTOV GTNV EVEPYELNKT Katnyopia A, av etvar véo ktipio,
B) va KatotdooeTol TOLAGYIGTOV GTNV EvEPYELNKT Katnyopia B+, av elval voiotduevo krtipto.
2T aveTEPp® KoTnyopies 0 apliuntikdg delkTng KaTavAA®GONG TPMOTOYEVOLG EVEPYELNG Elvar
avTOG TOV TPOKVTTEL Amd TNV €Pappoyn Tov KENAK.
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1.34 Krniprokog Topéag & Kripra I'pageiov

Oocov apopd v evepyelaKkn KaTovaA®oT), To avtiotolyo Tocootd otnv EALGOa 6e oyéon ue
OVTA TNG EVPOTATKNG KATAGTAOTS POIVOVTOL GTO TOPAKAT® YPAGM QL.

18%

B Bropnyavikog Topéag
B Metadopeg
B OWKLOKAG KaL TpLtoyevng (EmayyeApatikd ktipua kAm)

Zyua 1.5(a): Katavour mg telikng evepyetakng kataviioong avé xpion oty EAAESa, £tog 2012
(TInyn: http://www.ypeka.gr)

Ta avtictoryo T0GOGTA Yo evEPYELD TEMKNG YPNONG GTOV EAANVIKO O1KIOKO TOUEN GUUP®VA
pe v EAnvikn Ztoatiotk Yanpeoio eivar 6mwg @aivetow oto XZynuo 1.5(B), omodte
ocvumepoivetol 1 LEYEAN onuacio Tov £xEl Yo TO TEMKO EVEPYELOKO ATOTUTMA, TG ETAOYNG TOV
KOTAAANAOV GUGTHHOTOC BEpUAVONG AALA KOl NAEKTPIKMOV GUGKELAOV LYNANG 0mdS00mG.

NINAKAL 2. Noocoonaia (%) karavour NS guvolKnS KaTavalwong evipyaiac Kard
TeMIKT) Xprion

Géppavan ¥opov 63,7
NMNapaywyr) Zeoto) Mepob Xprionc (INX) 57
Mavyeipepa 17.3
WHEN Xopov 1.3
Dnopog 1.7
TOOKELES (NAEKTPIKEC/NAEKTDOVIKEC) 10,2
Lovoho 100,0

Syqua 1.5(B): TTocootd ypriong evépyetag avd Aettovpyia (EAAnvikn Ztatiotikr Apyn: Agitio
Tomov «Katavaimon evépyelag ata Notkokvpidy, 2013)

TPITOI'ENHYX TOMEAX-EAAAAA

Am6 10 oHVOAO TOL KTPlKOL Topén otnv EALASO, 0 Tprtoyevig amoteAdel Tov mo ypryopa
OVOTTUGGOUEVO TOUED OGOV APOPA GTNV KATUVOAMOT EVEPYELNS, KOOGS 1 TeAevTaio £YEL GYEOOV
tputAaciootel omd to 1990, akolovbmvtog pia péon avéntiky tdon g taéng Tov 6,7% ava £toc.

(TInyn: https://ec.europa.eu/eurostat)

[Mopakdte emonpaivovtor enionuo oToToTikd otoyeion amd avaivoelg kot ITictomomTikd
Evepyslokng Amddoong tov Ymovpyeiov Ilepifaiiovioc & Evépyeiag (YIIEKA) v to 1o
tpipnvo tov 2019 omv mepipépelar ATTIKNG ,060V apopd TIG KotavoAdoelg [Ipotoyevovg
Evépysiog avd povéada empdaveiog (kWh/m2). Evdwaeépov mapovcidlel | mepintoon tov Ktipiov
Ipageiov, 6mov moapatnpeitor T0 PEYOADTEPO MOGOGTH EVEPYELNG VO KOTOVOAMVETAL YloL TNV
KéAvym avaykdv og yo&n (147kWh/m2) kot axolovbei o poTiopog kot 1 0épuaveon pe 143 ko
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98 kWh/m2, avtictoyyo (Zynua 1.6). Ta cvykekpévo amoteléopato e&nyodvior Ady® g
avayKng TV YOPOV YPoeeimv o€ YukTikd @optia, Yo va avtiotafuicovv ta vynid Bepuucd
QOpTio. TOL TPOGIIOOLV T UNYOVALLOTO, Ol VITOAOYIOTESG, OAAG KOl YEVIKA Ol £YKOTAGTACELS TOV
VILAPYOVV GTOVS GVYKEKPILEVOVG YDPOVG.
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Yo 1.6: Méon katavaimon mpmtoyevolgs evépyetog(kWh/m2), meprpépera Attiknig, 2019
(TIny": http://www.ypeka.gr)

Me Bdon dedopéva amd tnv dw ototiotiky vanpesio tov YIIEKA, 6cov apopd v
evepyelokn kotnyopia tov Ktipiov I'pageiov, mapatmpeitor 6TL 10 pHeYaAVTEPO TOGOGTO AVTAOV
otV Ileprpépeta Attikng avnkel onjuepa oty katnyopio A (447 IIEA), 6nwg @aivetol Kol 6To
Zyue 1.7, yeyovég mov Kabotd epeovn Ty avaykn AMymg HETPOV TPog TV Kotevbuvon g
eVEPYELKNG EE0IKOVOUN GG GTOVG EMAYYEAUATIKOVG YDPOVC.
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Zymua 1.7: TTAn0og [TEA avd evepysiokn katnyopia, meprpépeia Attikng, 2019
(TIny": http://www.ypeka.gr)
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Oocov agopd , téhog, ta Neddunta ktipia, ol evepyslokes kKatavaimoels katd K.Ev.AK. y
ToV Tprroyevn touéa katd 1o 1° tpiumvo tov 2018, xabdc kor o mARboc tev ILE.A. avd
EVEPYELOKT] Kot yopia emonpaivovror ota Zynuata 1.8 kot 1.9, avtictoya. Mo apketd ypriioyn
TANPoQopia Tov pmopetl va avtAndel, péow avtmv, givarl 6Tt T0 PeYOANTEPO TOGOGTO TV NE®V
Kupiov Ipageiov evtdocetar oty katmyopia B+ (Zynuo 1.9) , omdte pe tig xatdAAnieg
evepyelokég ToperPaoetg duvatal va HetmBov eMTALOV 01 EVEPYELNKES KATAVOADGELG KOl GAPa. VO
emtevyBel n évtaén toug oty gvepyelaxn katnyopio A, mov opilel 0 KAVOVIGHOG Yo OA T VEQ
Ktipuo.

ENEPFEIAKH KATHIOPIA
NEOAMHTQN KATA K.Ev.AK. KTIPIQN TPITOFENOYZ TOMEA ETOYE 2018
140
120
< 100 7
=
3 #
Q . LA LIS A A
2
, B
Yvwsw &mﬁtwm Twvabpowamg | Mpageia Eu-ropm ﬂooowpwm
.A'-A ,_ ~ . . mw - 1 . - n
Rl 0 1 oW T oK R k| &
T 3 2 1 4 4
1 ! ——1 ——

Syfua 1.8: Evepyelokn Kotnyopio veodOuNTOV KTipi®v TpLtoyevolg Topéa, TepIpéPelo. ATTikng, 1° tpipnvo
2018
(TInyn: http://www.ypeka.gr)

MEZHETHZIA ENEPTEIAKH KATANAAQEH
NEOAMHTQN KATA K.Ev.AK. KTIPIQN TPITOFENOYZ TOMEA ETOYZ 2018
g 70000 (| =
£ os0000
£ s00 | ~
'g'gmou g
Eg:ﬂlﬂw #
2000
Eil B== | FI&] F]E
g sziug kai | Exmaidevang Iw&&pm_ang Tpageia Epmopiou npwwp|_v|‘5
Mpovolag Kool Blopovig
nARA 103,00 98,72
wB+B 3045 11452 2076 | 18225 | 20851 | 2432
T 8273 5890 | W60 M0 | 365
E 663,45 #4110

Zyfua 1.9: Méon evepyelokn katavdiwon avd Evepysiaxn kotnyopio veodountmv Krtpi(b\/ TPLTOYEVOLG
topéa, meplpépeia Attikng, 1° tpiunvo 2018
(TInyn: http://www.ypeka.gr)
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1.3.5 IIgprparrovrikn IIetomoinon LEED

Tnv katdroén tov kTipiov oe katnyopieg péow tov [Iistoromtikodv Evepyelaxng Amddoong
Epyovtal to TEAELTAlO XPOVIOL VO  eUTAoVTIcOLV oplouéva dleBvn mpdTLvmo. TEPIPAAAOVTIKNG
miotonoinons. ‘Eva and 1o mo dwdedopéva ,o1ebvag, mov kepdilel oAoéva kol TEPIGGOTEPO
£00po¢ 610 Ydpo ™G a&lordynong ktipiov eivon 1 MéBodog LEED (Leadership in Energy and
Environmental Design), mov amotelel dnuovpynua tov U.S.G.B.C (U.S. Green Building
Council-Zvupodio Ipaowvev Kripiov tov HILA.) kot dpyoe vo epopuoletol TAOTIKG TO
1998. H pébodoc avtn £xel ot6x0 TV mtpombnon meptPailoviikd vrevbuvov kot KepOoPOp®mV
KTpiov mov Ba mapéyxovv Eva vyég mepBaiiov otovg avBpmdmovg mov {ovv Ko epyalovrol péca
o€ 0TO.

IMa vo AdPel kdmolo ktiplo v moTomoino, TPENeL T0 6YES0 va OeiEel TEKUNPLOUEVO, OTL
mAnpol opiopéveg mpovimobécelg kol va avramokpivetor oto “Score” mov  kaBopiletar oto
ocvotnpa Badporoykng kotdtaéng LEED pe to mopokdto téccepa enimedn mGTONONONG Yo
VEEC KOTAOKEVEG:

v" Certified : 40-49

v" Silver : 50-59 (6nwg: EOvikd Movoeio Zoyypovng Téyvnge, 2014)

v' Gold : 60-79 ( énwc: Kripo I'pageiov Kepapetkon, 2017)

v’ Platinum : 80 & Gvo (6nwc: Kévipo IMoltiopon Tdpupa Ztadpog Nidpyoc,2016)

Y10 EMnvikéo NopoBetkd IThaicio, m motomoinon L.E.E.D. evidybnke pe tov Néo
Owodouikd Kavoviopo (N.4067/2012), émov:

Avoopépetar 1 péBodoc LEED g debvag avayvopiopévn pebodoroyia meptParloviiknig
a&lordynong. H e&apetikn meptPaAloviikn amdd0or TV KTIPIoV TEKUNPLUOVETAL LE TIGTOTOINGN
Xpvcov LEED kot €éviaén oto mpovoplokd kafeotdg ToV 0elpOp®mv KTplov eAdLoTNG
EVEPYELNKNG KATAVOAMONG e OPEAN TNV aENOT Xvvtedeotn dounong kotd 10%.

20



2 ENEPI'EIAKOX XXEAIAXMOX

2.1 TENIKA

Ta ktipla , OT®G TpoavaPEpOnKe, amoTeLoVV Eva LEYAAD EVEPYEINKO KOTAVAAMTT), TOV £XOVV,
OUmG, LYNAO duvoutkd egotkovoumong evépyelag. H avdmtuén ktipiov pe oyeddv pundevikég
KOTOVOADGELS YIVETOL 0OAOEVA KOl TEPIGGOTEPO EPIKTN HECH TNG TPOOOOV OTIG EVEPYELNKEG KO
KOTOGKEVOOTIKES TEXVOAOYIEG. LTO TAAICIO OVTO, Tl VEN KTiplo TOV KoTaokevalovtal, oAAd Kot
o0ca avakowvilovtol, TPETEL VO KATOVOADVOLY OGO TO dLUVATOV ALYOTEPT EVEPYELD KOl UAAGTO
avt va tapdystor ond AIIE, dote to evepyelakd Toug 160LHy1o va TAncldlel 6to pundév.

270 GUYKEKPYEVO KEPALOLO OVOTTOGGOVTOL Ol BAGIKES TEYVIKEG EEOTKOVOUNONG EVEPYELNG GTOL
KTipla , T060 PHEG® TOL TOONTIKOL GYESOGHOD TOVG OGO KOl HECH TOV EVEPY®V TOPEUPAloEDV
OTIG EYKOTAOTAGES TOVG Yo Vo fvot Atydtepo evepyoBopa. Emiong, yiveton 1dwaitepn avapopd
oT1g teYvoroyieg Avavenowov [Inyov Evépysiag mov yperdletal va eveopatwbovv oto Ktipla
00TMG MOOTE VO EMTVYYAVETOL 1| AOENCT TNG TOPAYOUEVNG EVEPYELNS GE OVTA HE TNV OGO TO
duvaTOV PEYOADTEPN KAALYT TOV EVEPYEINK®OV TOLG OMALTNCE®Y Omd TN YPNOTN TOV TOPATAVED
TEYVOLOYLOV.

2.2 Teyvikég EEowkovounong Evépyerog

2.2.1 BloKMpoTikn ApyLTEKTOVIKT)

Mo v kataokevn kot Aettovpyio evog ProkMpatikod ktipiov ypeldletonr vo egTacTolVv,
apyKd, OAo TOL OEOOUEVO TTOL OPOPOLV TIG KAUATIKEG cLVONKEG TG TomoBesiog Tov, OT®G, 1
eEotepkn Oeppokpacia, n vypacio ™G TEPLOYNG, N NAOPAVELD, TO TOGOGTO PPOYOTTO®ONG GTNV
TEPLOYN , KA., (DOTE VO VTOAOYIGTOVV T KALOTIKG OQEAT KOl Ol TEPLOPIGLOL TOL TPOKVITOVV.
To ktipro Ba mpémet va eivan e B€om va cuALEYEL kat vo amoBnkevel Beppdtnta Otav ypetdlovral
Oepucd poptia kol TNV ovTIOET TEPIMTMOOT Vo AETOVPYEl MG PVOIKOS GLAAEKTNG OPOGIGLLOD
Kol ©¢ amobnkn yoéne. Eivor amapaitnto, emiong, va dpa ®g QUGIKOG OVOVE®TNG &P,
TPOKELEVOD VO TPOCPEPEL GTOVG XPNOTES AVETO BEPUIKO ECOTEPIKO KAIULAL.

Ocov apopd v EALGSa, To KAipa yapoaktnpiletol amd oyeTikd N0V YEWMVES LE YOUNAES
voyTEpPIVEG Beppokpacieg kol opketn vypacio, oAAd Kot apketd Oepud xoloxaipio. Koatd
SLAPKELNL TOV YEIUDVOA, TOV TAPUTNPOVVTOL YOUNAES Beprokpacies, aAld Kot o TOAAES Bpoyéc,
EMOUDKETOL M EANYLOTOMOINON TOV OEPUIKADY OTOAEUDY KOl TOV OEPIGHOV (EMTPEMOVTAG LOVOV
TOV OmapoATNTO Yoo AOYOLG LYLEWVNG aépa), KaBMS Kot 11 avénon tov Oeplik®dv KEPODV amd TNV
NAok”n aktvoBolria, HECH TNG YVOONG TG TPOYLAG Kot BE61G TOV A0V DGTE VO, ATOPACIGTOVV Ol
KataAAnAot péBodol PuoIKOL POTIGHOL Kot povoons. Avtiotolya, T Oepivi mepiodo, Pacikdg
010)0¢ amotehel N glayiotomoinon g Bepkng TPocsddov amd TV NALOKY| axTivoPoAic Kot M
BeAtiotomoinon TV d10popmv HEBOd®MV PLGIKOD KAMUATIGHOV, OCTE Vo EAayloTomom el 1 akoun
KOl VoL atoTparnel 0 TopeXOUeEVOg KMUATIGUOS ad TO UNYOVOAOYIKO eE0TAGUO.
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2211 [Ipocavatoropnoc Ktipiov & Avorypdrmv

H 0éon ko o mpocavatoMopdc Tov  KrTipiov, Om®G €miong Kot To  KOTAAANAQ
TPOGAVATOMGUEVO avoiypata gival ot foactkol Tapdyovieg mov emnpealovv T Asttovpyio evog
KTIplov ¢ TPOG TO TaBNTIKO OpOcIoUo, T BEPHAVET, TO POTIGUO.

IMa v gdkpatn OV, 0 KOAHTEPOS TPOGOUVAUTOAICUOG Bempeitar 0 vOTog, 6mov 1 dtbécun
nAokn aktvoBoria gival oxeddv TPIMALGLO GE OXEGN LE TNV AVTICTOYN GE aVOTOAN Kot UG, Yio
™V mEPiodo Tov Yelumva. ' To0 KoAoKaipt, HEIOVETOL GYEIOV GTO HGO Yo TIG VOTIEG EMPAVELES
o€ oyéomn Ue TG avatoAMKES kot duTikég. Eivar BéBata katavontd mwg 1 mopandve amoitmon o€
YIVETOL VO EMTLYYOVETOL TAVTA, E0IKA €AV 1 KOTAOKELT aPOPA KTIPlo o€ OKOTESO TOANG UE
duopevy TPOGAVOTOMGOUO (ovaToAkn kot OvTikn ehevbepn oOym). Emurpénoviar, Aowmdv,
amokAMoELS avatolkd 1) utikd Tov voTov £mc £ 30° ko pe TPoeEoyéc 6TO KEAMPOG, TMV OTTOlMV M
oYM oTPEPETAL TPOG TO VOTO.

er
\,/m‘,“- =

N\

7

Sympa 2.1: Hpocowowohcuégr Kapiov ue Béion e TPOYLA TOL HAL0VL
(TTny": https://www.ktirio.gr)

Ye 01t agopd Ta avoiypoto Tov KTpiov , mpoteivovior To PEYGAM va. €XOUV Kol ovTd
TPOGAVATOMOHO vOTIO N pe omokion + 30° avatolkd 7 SLTIKG aVTOV, VO Ta AVIIGTOLYN
pétpov peyébovg va mpocavatoAiloviol 6TV oVOTOAMKY Kot OLTIKN OYT Kol T IKPOTEPL GTO
Boppd. XOyypovn dmoyn givor OTL N YOAMVYT EMPAVELD TOV OVOLYHAT®V €lval 1 TO OTKOVOLUKN
KOL EVEPYELOKG OTOOOTIKY Y10 VO, GLUAAEYEL MALOKY akTvoPoAla TO Yelwdva, apkel vo Eyel Kot
oTH AVTICTOLYO TPOGUVATOAICUO e To. avoiypota. O emapkne QOTIGHOS Kol NAOGUOS TOL
KTpiov amd to vote avolypato emtvyydvetal, télog, pe péyoto PAabog ydpov mov dgv
vrepPaivel T ddotaon mov wovTon pE 2,5 Popéc To VYog Tov avoiypoatog. To avoiypota 6to
Boppd, mopd T0 TPOTEWVOUEVO UIKPO HEYEDOS TOVG AOYM TV UEYOA®MY OTOAEUDY KOTA TO YEWLADVA,
TPEMEL OMWGONTOTE VO TPOPAETOVTAL 6TO GYEANAGUO TOV KTIplwV, KaODS eKTOC TG dGPAAoNG
(PLOIKOV POTIGHOV GTOVS ECMTEPIKOVG YDPOVG, TAPEXOLY TN SLVATOHTNTA JAUTEPOVS ALEPICLLOV TO
KOAOKOIPL, OTTOTE KOl PUGIKOV OPOGIGLOD TOL KTIPiov.

2212 XZyqpo Ktipiov — Ecotepikn AwoppvOpion

To oyfua tov ktpiov e&optdtar amd TIg avAyKeg Tov Yio BEppavon aAld Kol 0 YEOYPOPIKO
TAGTOG TG TTePoyNg O6mov Ppicketal. To KATAAANAOTEPO, OO EVEPYELOKT GKOTMLY, YU, Eival
exeivo mov eEac@alilel Tig eAdyloTES OEPUIKEG OMMAELEG TO XEWMOVO e TOPAAANAL TO UEYIOTO
NAokd kEPAOG, Kot TNV eAdyloTn duvary Bepuikn emPapovvon to kadokaipt.
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Mo 10 edkpoato KAlpa g EALGSOC, T0 KotaAAnAdTEPO CoYNUO €ival TO emipNKEG KOTd TOV
d&ova  avatoAnc-0vong, KoM TPOCEPEPEL UEYOAVTEPT EMIPAVEID. TPOC TO VOTO, Kol Gpa
HEYOADTEP GLAAOYN MAKNG OepudTnTog Yoo TOLG  YEWEPWOLG upnves. Ot dvopeveig
TPOGOVOTOAIGUOT OVOTOANG — dVONG, TPOTEIVETAL VO £XOVV TTEPLOPIGUEVT] ETLPAVELD KOl GUVETMG
pkpotepn emPapovvon and Tov KaAokopvd A0, eved emPdAdeTor va yiveTol okioon TG VOTLOGC
TAELPAG Yo Vo eumodileTon To KOAOKaipt ,mOov 0 MAMOG eival ynAdtepa, m €16006¢ TOL GTO
€0mTEPIKO TOV KTipiov. H avaroyio BaBovg mpog mAdtog ¢ kdtoyng mpémet va etvan = 1/1,5.

H opOn d1dtaén tov ydpov 610 e0mTEPIKO TV KTIpinv e€aptdtol Kuping amd TIC avAayKeS Yo
EVEPYELDL TTOL VTAPYOLV, 1WIMG TO YEWDVO. XN Popelo mAgvpd , moL €ivar M YoxpoOTEPN,
TOMOBETOVVTIOL Ol YMPOL TOL YPNCUYLOTOOVVTIOL AYOTEPO HEGH GTN HUEPA KOl UTOPOVV Vo
Aertovpynoovv g Cdvn mpootaciog amd TOvg WYuyxpolOs POPElovE GVEHOLG Kol G YMOPOL
avAoYEONG TOV OEPUIKDOV OTOAEIDV TOV YOPOV duépevons. Tétolot ympot gival ol amodnkes, Ta
WC, to acaveép, kKAm. Avtifeta, oto vOTIO péPOg TOMOBETOVVIOL Ol YDPOL HE TIC UEYIOTEG
OTOUTNOELS 0 BEPUAVOT KOl POTICUO TTOV OITOTEAOVV KOl TOVG YMDPOLS TOAVW®PNG Xprons. Ewdud
TNV TEPIMTOON KTIPI®V YPaPEIOv 01 Y®POoL avTol eival o Ypopeio TV VTOAAA®Y 0AAGL Kot Ot
aifovceg ovvedplboemy. AKOpa, yOPOL TEPLOPIGUEVNG ¥pNoNs Omwg kovliva 1 Tpamelapia Kadd
etvar va tomoBetovvion otig evdldpeceg Oepuikéc Loveg (avatoAng — dVong) , Tov TEIVOVY OU®G
TPOG TN VOTIO TAEVPA.

H 60, epodcov vapyet, ivatl KaBoploTIKOC TapayovTag T dloppLOUICT) TOL EGMTEPIKOD TOL
KTpiov. Xmnv mepintwon mov 1 0éa Ppioketor ot Popevny TAELPA TOV OKOTEOOV, TPEMEL VOl
Aoppdvetal voyT, TpoPAémovtag peydlo avolyuato 6To KTiplo mpog To foppd Tapd TO YEYOVOS
ot lomg £161 avEavovTat ot Beppikéc ATOAELEG TOV KEADPOVG.
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Zyfua 2.2: BiokApatikn dtopphfpion ecmTepikdv ydpmv KTipiov
(IInyn: https://www .ktirio.gr/)

2.2.2 Kéhvgpog
2221 Yhka Aopnonc — XdrvPog

INUavTikodg mopdyovtog ™S POKMUOTIKNG 00UNoNGg €vOG KTIPIov amoTteAel 1 EMAOYN TOV
VAMKOV Tov Ba xpnoyomombovv e avTO AOGTE VO, TPOGPEPOLY VYNAN aucOntikny aior Kot
actpopio. O1 véeg koataokevég Ba mpémer va mpocapuolovtol OmOdOTIKE GTIG EVEPYELOKEG
OTOLTOELS TG EMOYNG Kot VoL AdpBAaveTor vroyT 0Aog 0 KOKA0G LONg TOVG, amd T0 GYEOIAUGUO Kot
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™ Aetovpyia TOVG, UEXPL TIC OLVOTOTNTEG EMEKTOONG TOVG KOL OVOUKVKAMONG TOV OOUK®OV
amoPANTOV TOVC.

Ye avut TV KatevBvvon, 1 xpnomn xaAivPo odnyel o€ KATOOKEVEG pe PIKpO Papog Kot vymAd
TEYVIKA YOPOKTNPIOTIKA, TOV GE GLUVOLAGUO LE TN VYNAO EMIMEO TPOKATACKELNG UELDVOVY TO
€0pog Tov gpyotadiov kot eraylotomolovy 10 "amotvmwpa” otnv meployn. [Hopd to yeyovog oti
oov VMKO 0 yGAvfog kootTilel ONUOVTIKA TEPIGGOTEPO ONO TO ONMAMGUEVO OKLPOOEHA, T
oTifapdTa TG SOUNG TOL Kol 1) CNUOVTIKG HEYAAN OVTOYY TOV, TPOCQOEPEL UEYAAN SLOPKELL
Cong oTig Kataokevés (mov elvar kot To (nroduevo dnwg mpoavapépnke) , evd N akpifela oTig
OLOOTAGELG TOV HEYIOTOTOEL TNV €M{TEVLEN AVETOV CLUVONKOV GTO EGMOTEPIKO TOV KTIPIV, KAB®DG
ovTO TOPOUEVEL OTEYOVO OE aépo Kol vepd, OEPUOLOVOUEVO OALL KO MYOLOVOUEVO, EQPOGOV
amotteiton.

Syquo 2.1: Xxeketog Tomuang Metailikng Kataokevng
(TInyn: https://www.metalbuildingoutlet.com)

Ta perodxd @épovta mioicioa emrtpémovv v €0KOAN evooupdtowon owktvwv kot H/M
e€omMo 0D, JAHOPPOVOVTOS KTipto, Yo umAdTEPOV VWYOLS KOl GYKOV HE UIKPOTEPES OTOLTHOELS
Oépuavong kot yoéng. Ta peyddo avolypoto mov EMITPEMOLV Ol UETOAAIKES KATOOKEVLES
TPOGPEPOVY KATOWYELS, Ol OTOIEG UTOPOVV VO SHOPP®mBOHV EVEMKTO Kol VO aVOpopemOovv
e0koho og mepimtwon avakaiviong 1 avadlapdpemong tov kTpiov, emekteivoviog €Tl T
duapkeln LONG QVTOV TOV KOATOUTKEVMV.

Q¢ amobnkeg BepudTNTOC LTOPOVV VO AELTOVPYHGOLY TGO TO KEAVPOG €VOG KTipiov, 06O Kot
T, O4mEdQ KOt 01 OPOPEG, TOV AOTEAOVV TEAKA Kol T Oeppukn pdlo Tov kTipiov, TG omoiag To
péyebog efaptdtor amd TN HOPON KOl TOV TPOGOVOTOMGUO TOVL KTPiov OoAAG kol 1N
BeproyopnTIKOTNTA TOV VAKOV KATAOKELNG. Ol TTLYOOCELS TOV dNUOVPYOVV Ot TPoreCOEIdElS
Aapopiveg oTig TAGKES TOV 0pOPMV TNG GUUUIKTNG KATOCKELTG OLEAVOLV TNV EMPAVELD TOVG KOl
dpa 1 ovvolkn Oeppukn pdlo tov kTpiov. Emiong, peydin emidpoon ot dvvardtmro
amofnkevong Beppromtog moilel Kot T0 TOGOGTO TV VOAOTIVAK®OV GTIS OWYELS, TO omoio givol
YEVIKG LEYOADTEPO OTIG LETOAMKEG KATOGKEVEC.

2.2.2.2 Mévoon

H 6eppopdvoon tov ktipiov amotelel ™ Pacikn Oeppikn TpocsTacio Tov KEAVPOLS EVOVTL TV
Kalpik®v ovvinkov kot e€aptdtor omd 10 KAMpo, TO oYAUa ToL KTpiov GAAE Kol TOV
TPOCAVOTOAICUO TOL. ZTo Wouypd KAlpato m omaitnon yuwo koaAvtepn Oeppopdvoon eivor
ueyoddtepn aeod mn Oeppokpacio oyediacpod 20°C 610 £omTEPIKO TOV KTpiov, amokAivel
nePlocOTEPO o8 oyéon pe TG eEmtepkég Oeppoxpacics. EmPaiietor mposbnkn katdAAniov
ToYoVG LOVAOGNG, COLPOVO LLE TOVS 10YVOVTEG KAVOVICUOVS, GE TOTYOVS, OPOPEG KOl dATEDD, DOTE
Vo EMTLYYAVETOL UEIMON TOL GLVIEAESTY] OEpPUOTEPATOTNTOS TOV CLUTAYOV GTOEIWV TOL
KEADPOLG KOl GUVETADS LEIMOT TV OEPLIK®OV OTOAEIDV.
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H 6eppopovoon umopet vo etvar gite eE@tepikd €ite E00TEPIKA TOV KTIPIOv, OvVOAOYA LE TO
mov emBopeiton va mepikieieton n Oeppkn pdlo. Xe KoTaoKEVEG TOV YPNCLLOTOLOVVTAL OAO TO
£T0G Ko amouteitan 1 omofnKevon ¢ NAMOKNG aKTVOBOAIOG GTO E0MOTEPIKO, GLVIONG TPOUKTIKY
amotelel n tomobétnon Elwrepixng Ocpuouovoons (Zymua 2.2) mov umopel va eQUPUOCTEL GE
ouveyn UEYAAN EMEAVELD OAAG KOl 6TO OO VOGS KTIPlov, KOl LEIDOVEL aoONTA TV Tapovcio
Oepuoyeup®v. Xg TEPIMTMOELS KTIPI®V OV OE YPNOUYOTOOVVTIOL OA0 TO YXPOVO, OTMOC Yo
nopdoetypo po eEoykn katolkio, koAvtepn Avorn Oewpeitor 1 TOMOOETNON ECMTEPIKNG
Oepuopdvoone. Téhog, emPaireton Kivny Oepukn pHOVOON TOV AVOLYHATOV Y10, VOYTEPIVH
npootacio pe ypron eEdeuALoV (tepoideg e Beppopdvoon).

Movewrikeés
nAGkes

YAikS
enikdAAnons

Boopara
aykGpwons

YnéBaBpo

MAéypa
evioxuons

Baoixkd
enixpiopa TeRE
AeukS A Eyxpwpo
enixpiopa

Yyquo 2.1: Tomkn Toun EEmtepikng Ogppoudvmong
(TImyn: http://dapedotexniki.gr)

2.2.2.3 Kovpopato - Yorowivokes & Yalorerdopata Tomov Curtain Wall

Ta mapdBopa Kol YeEVIKG TO KOLQOUATO ETLTPETOVY TNV £1G0J0 TOV NUEPGLOL PMOTOS GTO
KTipto oAAG Kol TNV evépyeld Tov MAov yo Bépuavon. Avaioyo pe v kMpotikny (ovn,
YPNOWOTOOVVTOL TO  OVTIGTOLX0 OEPULOUOVOTIKA-0EPOCTEYT] KOLOOUOTA HE KOATAAANAOLG
voromivakeg (YOUNANG BepUOTEPATOTNTAG) (DGTE VO KOVOTOOUVTOL Ol OOITNOES Oepukng
GVEGNG GTOVE ECMTEPIKOVG YDPOVG, 1) ATOPLYN UETOPOPAS BepproTnTOS Kot 1 €0pLOUN Asttovpyio
TOVL GUGTNULATOG EE0EPIGHOD Y10l TPOGANYT ELPAVIONG LYpacioc. e KaOe mepintmon, ocvvictoton
Kot 1 TOTOBETNON NIMADY 1 TEPIGTPEPOUEVOV BupdV Kot avePoBpavoTdv ce Popevég E16000VG,
Y peimon g 01eicdvomng Tov aépa, 0TS EMIONG OMALTEITAL KOAT] GLUVOPUOYT TOV OPUDV TOV
KOVQOUATOV Y10 ET{TELEN AEPOCTEYAVOTNTOG,

v' To Evepyeiokd yoodi véac yevide (Low-E) eivon éva didpovo yvaki, to omoio €yet
EMIGTPOON UIKPOGKOTIKMOV UETOAMK®OV 0Eediv o1 pio Tov TAgvpd, M omoio  Oev
emTpENMEL TN pHeTapopd Bepudttog omd Tov €0MTEPIKO YDPO TOL ONITIOV GTOV
e€otepcd mepIPaiiovta ydpo M Kol avTioTpoea. Xe yuyxpd KAipota, mpoteivovrol
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tputhol voromivakeg LOW-€ pe aéptlo argon 6to S1dkevo Kot Lovouéva TAaiclo, EVve o€
Oepudtepa KAipata, topdBuvpo pe SumAd tlape Low-e, to omoio £xel mv W0t TO VOL
avTOVOKAG To VTEPLOPO PMC TOV NALoV (BepUOTNTA) KoL VO EMTPETEL T S1EAEVOT) LOVO
OTO 0pATO POC.

Evepyeiaxdg vadonivaxag

Eniotpwon xapnAng
exnopnnig (low-e)

IMAipwon pe aépio

Arnogtatng

——— Tupruka dAata

Yynpa 2.2: Tomwn Topn Ao Y olomivaka
(TInyn: http://www.ecohabitat.gr )

v’ e 6t agopd to  cvotiuota Yoadometdopatog Curtain Wall ypnoiponolodvior og
KTIPLOKO KEAVQOG Kol €E00@AAIloVV HEYIGTO PLGIKO POTIGUO GTOV E0MTEPIKO YDPO,
ONUoVPYOVTOS €va Gveto Kot ac@aAég mePPAALOV ylo TOVG YPNOTEG TOV KTIPiov.
EmutAéov, ta vohomeTdoHaTo AOVUIVIOV OTOTEAOVV Uid TOAD SNUOPIAT ETAOYY AOY®
™G VYNANG oo TIKNG a&log TOVS KOl TOV AmEPLOPIGTMV OLVOTOTNTOV OPYLTEKTOVIKNG
(@VONG TOL TPOGPEPOLV.

Yynuo 2.3: Tk Topn Yaronetdopatog Curtain Wall
(TInyn: https://www.alumil.com)
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2.2.3 Evepyawokéc & Madntikég Teyvikég

2231 Xvomporto @uowkov/Teyvntov PoTiopot - Tkioong

®vokoc PoTIoCROg

O mo AGuecog TPOTOG PVOIKOD PWTIoUOD TOV KTIPIoL givol PECH TNG EKUETAAAEVONG  TNG
NAloKNG aktvoPoAiog mov ecépyetan oe avtd. H cwot) yewpetpia, 0 TPOGAVUTOACUOS TMV
KOTOKOPLO®V ovolypdtwv, to. aifplo , To avoiypoto opoeng, Ol @OTAY®YOl, OAAL Kol Ot
KaTaAANAol voromivakes mailovv 1dwitepo onuUAvIIKO poro. AkdOua, mpoeoyéc mov piyvouvv
OKLEC GTNV 0POYPT, TO KIVNTE GLGTALATO GKIOOTG IOV EMTPETOVY GTO PMG VO, KATELOHVETUL eKel
7oV ypedleTan TEPIGGOTEPO, KAOMDS KOl Ol PMTEWVES, AVIOVOKAUGTIKEG ETPAVEIEG EMTPENOVY GTO
QG va 01e16006¢€L PEGH 6TO SOUATIO YWPIg TNV amdTtoun avénomn g BeprdTTag TOL YMOPOVL.

Ocov apopd ta aifpia, cite avoytd, elte pe KdAvyn, cvvelceépovv ot Pertioon twv
oLVONK®OV PLGIKOV POTIGHOV, WO10UTEPO GE KTIPLOL LEYAANG EMPAVELNG KOOMDC

v\ emTpEmovV TV £16080 POTEVAG OKTIVOPOAING OTIG KEVTIPIKES (MDVEG TOL KTIPpiov

v' Bonbovv oty adénon g otdbunc Tov eoTIcUOD TOV YOP®OV KOl GTNV OUOIOYEVH
KOTOVOLLT] TOV

v' Tapéyovv diayvto eog (amd tov ovpavod Kot omd TIC EXGANAEC OVOKAGGES GTO
ECMTEPIKO TOVGS), GUVTEADVTOG GTHV OLOLOLOPPT] KATOVOUN TOV.

Teyvtog PoTIoNOg

AvVoQepOLEVOL GTOV TEYVNTO QWTIOUO OTOCYOAEL KLPIWG M EMAOYN AQUTTNP®V LYNANG
EVEPYELOKNG ATOO0GNG KOl YOUNANG KATAVAA®ONG, OT®G o1 Aaumtnpeg teyvoroyiag LED, mov
eaivovion kot 610 Zynpa 2.4. O GUYKEKPUEVOG TOTOG AVYVIDV YPNGLUOTOLEL CNUAVTIKA AtyOTEPN
EVEPYEWD GE OYEON UE TOVG CLUPATIKOVG Ko TOPGAAN 0 pe T peyaAdtepn owdpkela {ong tov,
emTuyydveTal €E0IKOVOUNOT] EVEPYELNS LE TOV TO 0Omod0TIKO Tpomo. EmumAéov pmopodv va
YPNOOTOMOOVV aviyveLTEG TTapovsiag N Kol acONTpes POTIGHOD, Tov B evepyomolovv Tta
QOTO, OTAV OEV ETAPKEL O PUOIKOG POTIGHOG KAODS KO pLOUGTEG EVTAoNg POTIGUOV avAAOYQ LE
TIG OVAYKEG TOL KTIPIoL.

heat sink  chip housing

Zyua 2.4: Texyvoroyia LED
(TInyn: https://www.ledvance.qgr)
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https://www.ledvance.gr/prouiod-tau/nchd-oseu-toud-prouiod-toud/vausika-stouicheuiau-nchiau-tau-led/vausikes-nchd-oseuis-nchiau-tau-led/index.jsp

YKioon

‘Evac,

KOO, CNUOVTIKOG TOPAYOVTOS TTOL CPOPA TNV OELPOPIO. LG KOTOOKELNG givar o

owo1o¢ TpOTOG okioong. Ot katdAAnAeg TpoeLoyég oTo KTipto kot 1 eEmTepikn okioomn, otabepn 1
Kvntn, €ivot kpiolueg yioo v TopeUmOdon TV NAOKOV Oepuikdv eoptiov katd tn Bepvn
nepiodo, aAAd Kol yoo TNV HEYIOTH EKUETAAAELCT] TOV PLGLKOL PMOTOC EVTOS TOL KTpiov. ZTa
Tapadvpa Kol TIG TOPTEG GUGTNVETOAL 1) TOTOHETNON TPOCTATEVTIKMV GKIACTPWYV, EVA 1| PAACTNON
otov TmEPPAAAOVTA YDPO TOL KTIPIOL OmMOTEAEL KOL QLT €vov GUECO Kol OmOO0TIKO TPOTO
O TIKNG oKloon S Kot OpocioLo.

v

AN

[a vomio mpooavaroiioud ta mo KatdAinAia cvotipate okioong etvor o oplovria
(Zymua 2.5B) , otabepd N KivnTd, KaBOS 0t NAOKES aKTiVES TO KAAOKAIPL TPOSTITTOLV
amod ynAdtepo onueio and 0t 10 yewpava. Eniong , pe mv tomoBétnon euAloformv
OEVTpOV € KatdAAnAeg BE0ELS, SOKOTTETOL O NALAGHOG TOVG KOAOKALPIVOUS UIVES KOt
dtveton avdoa dpoctdg kot okioong 6to KTiplo ,img Tov KaAokaptvovg pnves. 'Etot
L0 TEPYKOAQ GTO VOTO HE PLAAOPBOAG PULTA givar 10AVIKY ETIAOYN, 0POL TO KAAOKOIPL
Bo KpoToEl TOV MO HOKPLY, EVEO TO YEWLADVO TOV TEPTOLV TA GUAAC ETITPEMETAL M
J1ElodLON TOV NALUK®V OKTIV®OV GTO GTTL.

2ta fopiva avoiypota dev amorteitol nMonpoctacio.

Mo avarodike kol dvtika ovoilypoto mov d€xovtal GUEGH TNV MAOKN oKTivoBolio
(e o SLTIKA avolypaTo PHETE TO LECNUEPL), ATOLTOVVTOL KATOKOPLOA GUGTHLLOTO
okioong —mepoides- kbeto oty dym ToL KTIpiov 1 vd KAlon (Zynua 2.5a).

o votioovarodiké Kou VvoTIoOVTIKO TPOGOVATOAIGUO OVOIYUAT®V TO GULGTHUOTO
oKioong Tpémel va etvor cuvOLOSUOG 0PLLOVTIOV KOl KATAKOPLO®V GTOLXEI®DV.

Emiong umopovv va ypnoipnononfohv GUGTHLOTO OVTOUATICUMY GE EMAEYUEVOLS YDPOVG,
OGS KVOOLEVA TIETACLLATO, OCTE VAL EAEYEOVV TN dieiodvon 1 Gyt TOL A0V GTO KTIGUA.

2.2.3.2

(o) B

ZyMua 2.5: Zuotirota Katokopueng (o) kot opiovriag () oxiaong
(TInyn: https://www.aluminco.com)

Yvotpote Duvowkov/ Teyvntod Agpiopov- Apociopov

O @vo1KOS aEPIoUOS KO OPOCIoUOS ETITVYYOAVETOL LECH TNG KATOAANANG oKioong Tov KTipiov
(koTdAAnieg mpoeloyés, €60x£q), Le T fondeta TV avorypdtov Tov BpioKovial 6To KEALPOG Kt
eEMTPEMOLY TNV €AeVBepN OleicdVON TOL AEPO GTOVG EC0MTEPIKOVS YDPOVG ,UE TOVG GOOTOVS
UNYOVIGLOUS oKilaong Omme avapEpOnKay Kot Toparave, e VOAOTIVOKESG LLE EOIKES EMGTPMOELS
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N €N eneEepyaciog (avakAaoTIKOl, EMAEKTIKOL, NAEKTPOYPOUIKOT K.AT.) , GALA KoL T1 QUOIKN
BAdoTNoN GTO YMPO.

[dwaitepn avagopd o@eidetar vo yivel Kol GTO VOKTEPIVO JpPosioud TOL Eivor 1dtodtepa
OMOTEAECUOTIKOG GTNV OVOVEMGT] TOV OEPO. LE PLGIKO M TEYVNTO TPOTO TIG VOYTEPIVEG N TPMIVEG
wpeg, 6mov M eEmtepkn OBeppokpacio elvar yopmAdtepn amd avT TOL YOPOoL. MEGw avToV,
amopokpOveTOL To TPOGHeTo Beprikd @optio mov amoppoPdTol amd TA LAIKA KATOUOKELNG OTN
JLapKeELD TNG NUEPAGS, OTTATE 1| POT] TOV 0EPOL TPEMEL VO 0KOAOVOEL peTafailopevn kivnon yuo o
OUOLOLOPPT KOTAVOUN TOV PEVUATOC Kol KOAVTEPO Opoctopd. Ta peyédn tov avorypdtwv
€16000v — €£O600V TOL afpa mMpEmEL va givan mepimov S, aAAd oe Sapopetikd Vyog. To
KaAoKaipt, €K, OaAdcoleg avpeg e VOTIOOVOTOAIKY 1 Popevny katebOvuvorn mpoceépouvv
dpOcEPOVG MUEPNOIOVG Kot TO PBpadv, 1 dpocepn avpa TPOEPYETOL ATO TN OTEPLE, AOY® TNG
TaxOTEPNC YHENG ToL £ddpovc. TELog, amatteital emapkng aplOudg avoryuévav Tapabdpmy yio Tic
OpOocEPEC KOAOKOPIVEG VOYTEG, aKOpo Kot dTav ot avBpwmot dev Ppickovtal 6To KTiplo, yio va
Bonbnoovv oy ££A0PAAIOT AVETOL ECMTEPIKOV KAMUATOS KATA TN O1EPKELD TN NUEPOC.

Ta ktipro eEomhilovtar, BEPara, Kot pe unyovikd cvoTnuo 0EpLouod 0 0TOT0G YPNOLOTOLEL Kot
oLOTNHO OVAKTNONG BEpUOTNTOC, LE GKOTO VO EKUETOAAEVETOL TN BepLOTNTA TOL £EEPYETOL AUTTO
10 KTiplo kot va pmopel vo mpokAnOei mepartépm Woén pé€ow TOv 1010V TOL GLGTHUATOG
e€aeplopov. Xvumayeic povddeg aviimv Beppdtmrag, mov cuvovdlovv Tov €aeplond pe
0épuravon kot to {eotd vepd pe TV Tpoundela Kot TV om0 Kevon og pia Hovada, £(ovv HEYAAN
{Mnon kot mpdkettan va ypnooronBodv axopa mo moAd oto péAAovV. Xuvviotdtot , eniong, N
YPNOT OVEHGTIPOV Ol OTTOI0L EVIGYVOVV TO (QUGIKO OEPICHO, KOTAVAAMVOVTOS £VOL TOAD HKPO
OGO MAEKTPIKNG evépyelag kol eEacarilovv cuvinkeg Bepuikng dveong otav 1 Beppokpacio
oV YDOPov givar 2-3 °C vynAotepT amd TV embounty).

Dutenivo Aopa

Ocov agopd v emtepkn PAactnon, n tomobétnon dévipov N Oduvev oe KatdAinin
amooToon amd To KTipto Pondd tn S1éAevomn Tov dPoGEPOL AVELOV GTO £6MTEPIKO OAAL KoL TNV
oKkilaon Tov Yyl TEPLOPIGUO TNG OKTIVOPOAING oL €10€pYETAL GE OVTO. Mia TOAD St dedOpEV
popon e€otkovounong evépyelag ota Ktipla ta televtaio ypdvio amoTeAEL Kot 1 LETATPOTT TMV
opopaV TV Ktipiwv oe llpdove Aouata, dnwg @aivetor kot 6to Lynua 2.6. Méow avtig g
teyvotpomiog eEacpariletar:

1. BeAitioon pukpokMpatog

2. Meimon g oKoOVNG KoL TOL VEQOLG GTNV aTUOGPALPO.

3. Meiwon nyopvmaveng

4. A&omoinon moAOTIL®V OVOKVKAGOUEVOVY KOl OVOKVKADGLL®OV VAK®OV

5. Evioyvon mc Beppropdvoong tov ktipiov & Melwon g KatavaAmong EvEPYELOG

v H epappoyn molveninedng Sl00TpOUATOONG VAK®OV, YOUOTOG Kol QUTMOV
TPOGTATEVEL TO OMUO Oomd TNV OGUECT NMAoKN axtivoPoria, PeAtidver Tig
ocuvOnkeg Beprukng dveong kot egotkovopet evépyela yuoo v Wocn Kor
0¢puavon tov ktipiov.

6. Evioyvon g avapevopevng didpketog {ong Tov kTipiov

v\ TPOCTATEVOVTOL TO. VITOKEIIEVH HOVOTIKO DVAIKA amd @Oopéc mov mpokodel 1
ékbeon TOUG OTOV MAO, OTNV VIEPLOON OKTIVOPOAID Kol OTIC HEYOAES
avéopelmoelg g Oeppokpaciog.

v Ta @utd 610 KEADQOG TOL KIPiov eAoyloTomolovy o€ peydho Bobud to
KOTOGTPOPIKA OTOTEAEGLLATO OKPOI®MV KAPIK®OV QOVOUEVODV (Gvepog, yaAdl,
duvatég PpoyEc) Kot LELMVOLV TOV KivOuvo TupKayldg.

7. Awyeipion vepol 6Ta GLGTHUATO VITOJOUNG TPAGIVOV GTEYDV
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V' 10 1060610 TOL VEPOD TOL GLYKPATEITOL GE vl PLTEUEVO ddp eEapTdTol amd
TO CUOTNUO VTOOOUNG, TO €100C KOL TO VYOG TOV LIOCTPMUATOS OVATTLENG
QLTOV, To €10M TOV ELTOV Kot TOo KAIpa ¢ meproyns. Katd tovg Beprvoic
punveg M ovykpdnon vepov pmopel va gtdoet to 70-90%, evad Katd TOLG
YEWWEPIVOVS UNVEG TO avTioTol)0 T0500TO givar 40-50%.
8. Topaywyn evépyelag otn oTé€y
V' Beltiotonoteital N Aettovpyio TmV QOTOPOATAIKOV oTOLYEIOV KOl 0WEAVETOL 1
TOPUYMYN EVEPYEWS OE OLTO HEC® TNG Helmong g OBeppokpaciog mwov
opeidetatl oty e&dTION TNG LVYPOAGTNG OAAG KO GTT) JLOTVOT) TV GUTOV.
9. A&omoinon aveKUETAAAELTOV YOP®Y GTU KTiploL
v EmtuyyGvetol avaktnon tov yopEvov xOpmv Tpacivov ord 1o 30poc, Vo 1
avénon ™G EKUETOAAEDGIUNG ETLPAVELNG TOV OKIVITOL VEAVEL TOVTOYPOVA KOl
NV EUTOPIKT TOL a&iaL.

unooTpWHa

@IATPO

. OTpWWa anocTpdyyiong
MEUBpavN npoaTaciag
adiappoxn pepppavn
povwon

(ppayua udpatpwyv

KOVTPa NAGKE

Zympa 2.6: Tomua Awstpopdtoon Putepévov Adpatog
(TImyn: http://citygreen.gr)

Téhog ,avéroyo to €100G TOL TPAGCIVOL OMUOTOS OV EMOUDKETOL OTNV KOTAGKELN
dlakpivovTol o€ TPELS KATNYOPIES:

A. Extotixog tomog, 0tav {ntovpevo amotelel n eEowkovounom evépyslag 1 0TV LITAPYOLVV
TEPLOPICUOL OGNV GTATIKOTNTA 1 TNV TPoOcPacn oto ddpa. To €idog g PAdotmong n omoia
umopet va eykatactadel givor ToddN Kol apOUATIKO QUTE, LTA EGUPOKAAVYNS KO YAOOTATNTOG.
To @utikd vrdéoTpoua Kopaiveton peTaEy 8 - 20cm, 1o péyioto Papog Tng Katackevwng eival to
120 - 150kg/m?, eved &xel TIC LKPOTEPES AVEYKES GLVTAPNONC OO TOVE GAAOVE SO TOTOVC.

B. Huevronixog tomog, d6tav {nrovpevo eivor 1 onuovpyio €vog mo ovvletov tomiov, pe
TEPLOCOTEPEG EMAOYEG VAKAOV TNV dapdppmaon tov dopatoc. To 1dog g PAdctmong n onoio
umopetl va eykataotabel eivor TomdN Kol apOUATIKE QUTA, UVTA EGUPOKAAVYNG, YAOOTATNTOS
AL Kot Bapvotl Hyoug 50 - 150 cm, evd 10 uTIKd VTOoTpOLe Kupaivetan petacy 20 - 45¢cm.
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I'. Evtatikog tomog, 0 omoiog divel Ty duvotdtnTa Onpovpyiog EvOg TpoyUaTIKOD KNTOV GTNV
oTEYN TOL KTIPIoL PLTEHOVTOG OKOUN KOl dEVOPO KOl TOTOOeTMVTOC TANO0G KATACKEVDV OTMG
TAOKOGTPpWON, TEPYKoAa, deck, k.a. To Hyog Tov VTooTpdTOC KVpaiveTol peta&h 45 - 120cm.

2.2.3.3 Xvomipato [Hadntuig Huoxng Oéppaveng

Ta wabntire nlioxd cvotiuare amoTeEAOVVTOL OO SOUIKA GTOLYElN, KOTAAANAO OYESAGUEVOL
K0l GLVOLOAGHEVA HETAED TOVE, MOTE VO VTOPoNnBoVV TNV EKUETAALELCT) TN NALOKNG EVEPYELNG YO
TOV QUGIKO POTIGUO TOV KTIpiwv 1 Yio T puouion g Beppokpaciog OTmG avaeépnkay Kot oTig
TponyovUeVES mopaypaeove. Bacikdtepn tpobmdBect) Tovg amotedel 0 VOTIOC TPOGAVATOAGOG
tou¢ (He amdkiion + 30° mpog avatoln 1| dvon) kot vo unv eumodiletar o YEePvOS NGOG
ToU¢ omd TAELPIKE okiooTpa. AEV KAVOLV YPNON UNYOVIKOV UECOV YO0 TN HETAPOPE TNG
Oepudmrag mpog 10 YOpo Kot Paciovior oTN  QULCIKA Pon NG OepHIKNG  EVEPYELOG,
EKUETAAAEVOUEVA TIC PLGIKES 1O10TNTEC TV VAMK®V TOL KTipiov. Emypappatikd , avapépoviat:

o) Notio valootdoio. Ta avolypoto Pe VOTIO TPOGOVUTOAMGUO UTOPOVV VO ¥PNGILOTo0ovV
Yoo pepikn koivyn tov Oepuikdv anwiewdv. H mAoxn aktvoPoro ecépyetor pécwm Tov
vaiootaciov kot dwvépetar oto dwpdrtio. H Oegppkn palo tov dopoatiov amobnkever
Bepuomra Kot ™ OdpKel g NUEPOS Kot TNV amodidel TG Ppadivég MPeS, v opeilovy va
elval €QOSIOGUEVO [LE VUYTEPIVY] KIVNTI LOVMOCT] Y10 TOV TTEPLOPICUO TV BEPUIKDV ATMAEIDV KO
okiaon 6mwg avaeeépdnke oy mapdypoeo 2.3.3.1.

B) Toiyog Oepuiknc amobBnxevons. 'Exouv omv e@tepikny TOVG TAELPA, GE UIKPN OTOCTOON
amo v Totyomouia tlhp (varomivaka) Kot AEIToVpyoHV ¢ NAKOT GUAAEKTES, LETAPEPOVTOS TN
Beppomra gite HEGM TOL VAIKOV TOV TOlX0V ( T0iy0g Oeprirnc amobnkevong ), gite pécm Bupidwv (
Oeprooipmvikd movélo ) GTOV E0CMTEPIKO YMPO. LTOV TOiY0o UTOopel va evempatdvovior Bupideg
yo. TV Kukhogopia tov aépa (toiyoc Trombe-Michelle). H amotelecpuatikdtnto 100 GUGTHUOTOG
BeAtidveton pe v mpoPAeym voytepwng uovoonc. H oamevepyomoinom tov to kadokoipt
EMTLYYAVETAL L€ OKLOGUO KOl EVEOUAT®ON Bupidwv 6ToV VOAOTIVOKAL.

Y) Ocpuoknmo 1 nliaxog ywpos. Eivar whewotol yopor (un Oepporvopevor) mwov
EVOOUOTOVOVTAL GE VOTIOL TUNHOTO TOV KTIPLoKoD KEADPOLS Kol TePBAAloviot amd VOAOGTAGLO.
H nAloxn Bepuomro and 10 OepUoKnATo LETAPEPETAL GTOVG KLUPIMG YMPOLS TOL KTIPiov HEGM
avolypdtmv 1 kot dtamepva tov toiyo. (Zymua 2.7.)

Kahokaipi

Xeipwvag

yua 2.7: Xeepivn kot Oepiv| Aettovpyia Beppoknmion, pe avorydpueva vahocsTac1o
(TInyn: https://sites.google.com)
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0) Hlioxo Aifpio. Onwg avoeépdnke kot oty mopdypago 2.3.1.1, pe ) dnpovpyio aibprov
TNV 0POPY| TOV KTIPIOL , EKTOC A TN GLAAOYN PMOTOG Y10 TIG OVAYKEG PMTIGLOV, EMTVYYXAVETOL
KO QUECT] EKUETAALELGT TNG NAOKNG EVEPYELNG KOl AP LGIKT BEPLAVOT) TOV KTIPiov.

2.3 Evoopdaroon A.ILE. ota Kripwo

Kot tov gvepyelakd oyedlacpud evog KTipiov, oNUOVTIKO GTAO0 OmOTEAEL 1 EVGOUATOON
Avaveonoiuwv IInyov Evépyelag oe avtd, dote va avtikataotafobv Ta GOUPATIKE KOOGILO OTTMC
0 GvOpakag, T0 apyd TETPEALOLO KOl TO PUOIKO a€PLo. L& £VOL OIKIOTIKO GUVOAO, TNYEG EVEPYELOG,
omwg M yewBeppio kot M Propdlo, amotehovv o a&lOAoyn myn GVIANOMG EVEPYEWNG Yo
AeBEpUavoT Kot YO&N Levd M ooAKN Kol Aok evépyeta, Bonbodv oty niektpoddtnon pe
QOTOPOATAIKA 1 AMOAIKA CLOTAUOTA. X& EMMEOO KATOIKIOG GUOTIVOVTOL ETIONC TOONTIKA NALOKA
ocvotnuata, avtiieg Oeppdtrag 1 eotoPfoltaikd. H ypnon avtopotiopmv, ot Beppoctatikol
OLOKOTTEG KOt YPOVOIUKOTTESG, £EACPOUALOVY OMUOVTIKN LEIMOT TNG EVEPYELNKNG KATAVOAMOT|S,
Omwg emiong N emloy cvoTNUdTeOV VYNAOL Babuod amddoong kal dvvatdtnTag PLOUICTS Yo
TEPUTTAOGELS LEPLKOV POPTIOV.

2.3.1 Hhokd Xvotipota Yoéng/Oéppavong & napaymyng ZNX
2.3.1.1 Hhuoxoi Ogppocipmveg

O nMoxog Beppocipovag eivarl 1 amrAodoTEPN NAOKY GUCKELT TOV YPNCLUOTOIEITOL Y10l TNV
Bépuavon vepol ypnong (o€ Kotokieg kot Ktipa Tprroyevovs topéa), yio BEppavon Kot yoén
YOpoV oAl kot Oéppavon moivag. Ewiwkd vy ta Néa Kripio givor vmoyxpewtikr] 1 kdiovyn
pépoug TV avaykdv og ZNX amd nAlofepikd cuoTtipaTa.

Ta ovotmuato mov mpoopilovion Yoo Béppavon ZNX amoteAodvtol omd TOLG MNALKOVG
oLAAEKTEG, TN Oe&opevn| amobnkevong, o oegapevn amodnkevong tov vepolh Bépuavong, Tig
COANVOGELS KOL TO cVOTNUO EAEYYOV, Omwg ¢aivetor oto Zynuo 2.8. O MAKOS GLAAEKTNG
tonofeteiton, cuvnOme, otV TapdToo pe vOTIo Tposavatolopd (amdkiion £og 30° amd To voTo)
Kol KAlom gite kKatakdpven, ite vd yovia, pe BéATio KAioN :

v’ 30-45° y10. tov eMad1KO Y dpo, yio Oépuaven ZNX
V' 45-60° y10 0¢ppavon xdpov

Axopa, amoteLeiton omd o GKOVPOYPOLUT LETOAAKT ETPAVELL LUE TAV® TNG VAAOTIVOKO Kot
OA0 TO CVGTNUO GLVOEETOL LE TO KTiPLo pe Bupideg E1GPONG KOl EKPONG TOV OEPO TOV ECOTEPIKOD
Y®OPOV TTPog Kot amd 1o TavELo. Ot Bupideg avtég Torobetovvtan kb’ GA0 T0 TAATOS TOV TAVELOV,
ue duapetpo 20-30 cM kot TeEAKA OA0 TO GLGTNIO OEPLOLOVOVETAL.
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1. HALakol ZUAAEKTEG

2. Asgapevn ZeoToU VEPOU

3. AsuTEpPEUOUOA TINYI EVEPYELAG
4. HAEKTPOVLKOG UNXAVLOHOG

5. KatavaAwon {eotol vEpoU OTOUG XWPOoUg
TOU OTILTLOU

Zynpa 2.8: Huoko Oeppikd cvotua yo mapaynyn ZNX kot 0€ppovon
(TInyn: https://www.diana-solar.gr)

Awxpivovtor dvo €idn nMokdv Beplocip@veV avAAoyo HE TNV UETOPOPE TopayOUEVNS
evépyelog oto ZNX, [e ToV TPMTO Vo, VAL OL TOTOD avoLyTod KUKAWUATOS , OOV TO VEPO YPNONG
péet pésa amd Tov cLAAEKTY Beppaiveton Kot amobnkevetol oto doyeio ZNX kot 0 de0TEPOG TOTOG
KAEL0TOD KUKADUOTOS, OOV GE QTN TNV TEPITTMON TO VEPD YPNoMG OV péel AAA amobnkeveTol
0€ COAMNVAOCELS Lo 6TO UmoOkep (doyeio ZNX), He TNV HETOQOPE TOVL VA TTparypotomoleital amd
£va KAEIGTO KUKAMUO COANVOGEDV VEPOD TTOV OV £PYETOL GE EMAPT LLE TO VEPO YPNONG.

Ot Bepurocipmves KAEIGTOL TUTOL, TOV £lvar Ko o1 o dradedopévol, dympilovtor pe Péon
™ 0éom Tov umdlkep (doyeio Oépuavong ZNX) oe oyéom HE TO GUVOAO TNG KOTOGKELNC.
Yndpyovv o @vaixng Pong Oeprocipwves, 6mov 10 undikep Ppioketon endve oty Pdor tov
OLAAEKTY KoL YyNnAdTEPO amd avToOV (To Bepprd vepd avePaivel pe PLGIKO TPOTO GTO UTOIAEP KoL
00Ol avTOpATOC TO YVYPO VO EMGTPEYEL GTOVG GLAAEKTEG Yo avadépuavon). Télog, vdpyovv ot
Oeproocipwves EEovaykaouévyg Porg, 6mov to umodikep PpiokeTor YoUnAOTEPO A TOV GUAAEKTN,
omote OamoLTEITOL €VOG KUKAOQOPNTNG VEPOD GTO KAEIGTO KUKAMUO YL TNV UETOPOPA NG
TOPAYOUEVNG EVEPYELNG OO TOV CLAAEKTN 610 doyeio ZNX. To mAgovéKTnUO WTOV TOV TOHTOL
Oepuocipova etvar 6tL diver v duvatdtto tomobétnong tov pmodep oto vmoYED, OTOV
emmAéov TV aentikov Adymv, pmopetl var cuvoebel gvkorla kou pe to diktvo B€ppavong tov
KTipiov.

2312 ®ortoPolrraikd Xvetipata — Net Metering

Méow tov @oTOPOATOIKOV YIVETOL EKUETAAAELOT] TNG EVEPYEWNS TNG  EVEPYELOKNG
aktwvoPoliog, n 1oyVg TG omoiog pmopei va @tdcel to 1kW, otav mpoominter ndve oe pia
emoedvela 1 m?, og o nModrovotn nuépa. ‘Eva péoo cvotua O/B petatpénel mepimov to 12%
™G NAaKNG evépyetag o niektpikt| (10%-16% n amddoon tov @/B), evd evoetktikd otnv ATTIKN
éyel kataypagel woyvg 1500 kWh/étog.

Ta avtovoua OTOPOATHIKA GLAAEYOVV MALOKY EVEPYELD KOL TN LETATPETOVV GE NAEKTPIOUO
HE TN (PNON NUAYOYDV, EVEO PBEATIGTOC TPOGAVATOMGUOS €ivar 0 VOTIOC pe PEATIOT KAlon Yo
gtola mopay®yn ion pe 1o yewypagikd mAdtog g meployng (omodekty amdxhion +15°). H
NAEKTPIKY EVEPYELN TTOL TOPAYETOL OTOONKEVETOL GE GLGTOLYIN UTOTAPLDV, HEC® €VOC pLOOTN
QOPTIONG, MOTE TO NAEKTPIKO pevpa va givar dtubéoo, kdbe otypn g nuépag 1 g voytog.
Ao TI¢ pmatopieg, To NAEKTPIKO PEOLO SLOYETEVETOL GTNV KATOVAA®OGT, LEGH EVOC AVTIGTPOPEN
(inverter), mov o PETATPETEL OO GUVEXEG O EVOAAUGOOUEVO. MTOpohv va eyKatactadoby otny
opoeN M TN 6T€YN TOV KTIPiov, Vo EVOORAT®OOVV GTIC TPOCOYELS 1] VO £YKOTAGTOOOVV GE KATO10
onpeio Tov owomEdoV. (Zynua 2.9)
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Mivakag eAéyxou |

OwToPoATaiKO nAgicio

AvTioTpopéag (inverter)|

PuBuIoTAG PopTIONG)

Mnarapieg

Autévopo ochompa

ZyMua 2.9: Avtovopo Xootuo @otoBortaikmdv
(TInyn: https://www.solaire.gr)

Extog amd 1o avtdévoua oTOBOATHIKE, ONUOVTIKY EVOAALOKTIKY] OTOTEAEL KOL TO GUGTNLO
Net-metering 1 «dvtoroapaywyn ue Evepyeiaxo Zvuyneiouo». E1n GUYKEKPILEVT TEPITTOGT €AV
HEPOG TNG TOPOYOUEVIC EVEPYELNS TEPLOCEVEL, LTI Ol0yeTEVETAL 6TO odiktvo g AEH
(eheyyouevn evépyeln), eved Otav ypeldletor emmAéov gvépyela, avtn Aapupdvetal amd to diKTLo
g AEH (Zymua 2.10). Xto Net-metering 1 mopayopevn evépysto. cupuyneiletot e avtyv mov
KOTOVOADVETOL KO OV TOAEiTAL G€ po GLHEOVNILEVN TN 610 dikTtvo. ETot, 0 Aoyoplacpog tov
NAEKTPIKOD PEVUOTOG PEIDVETOL CTLLOVTIKA, LE TO OQEAOS VO aLEAVEL KAOE YpOVO, avAAOYO [LE TNV
avénon g Twng tov pevpatog. Emiong, dev yperdlovtan pmatapieg, yloti ypnoponoleitor 1o
OlKTVO Yo TNV OTOONKEVON NG TOPUYOUEVNG EVEPYEWNG, OTOTE TOPATNPEITOL GNUOVTIKY
OWKOVOULKY] EAAQPUVOY] 61O apylkd KOGTOG ayopdc. TEAOG, OMUOVTIKY TOPOATHPNCN OTNV
YPNOCILOTOINGCT TOV GULYKEKPIUEVOL GULOTHUOTOC amoTeAel M oyeTik] Nopobesio pe to 6pla
EMTPEMOUEVTG 1OV VAL TEPLOYN] EYKATAGTACTG.

©
/ ZuMoyn Hhiaknig Evépyeiag

Mepiooia Evépyelag
oTo AikTuo

Vo, TR

Inverter DC/AC

Zynuo 2.10: Tootnpo Potoportaikdv Net-Metering
(TInyA: https://www.solaire.gr)
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Axoun o mepintmon  OTOROATAIKOV GLOTNUAT®OV amoTEAOVV Ta. Yfpidika DPwrofolraixa
PVIT (ZyMuoa 2.11), ta onoia, og avtiBeon pe to. cupPatikd mov cuvidmg HeTaTpémovy Hovo To
10-15% g nMoxkng axtivoPoAlag G€ MAEKTPIKY EVEPYEIDL KOL TO VTOAOITO OloyEETOL MG
OepuodmTo 6T0 MEPIPAALOV, GLUVOLALOLY POTOPROATOIKE GLOTAMATH HE OEpUIKOVE MALIKOVG
OLAAEKTEG OTTOTE TOPAYOLV TOGO NAEKTPIGUO 0G0 Kot Beppukn evépyeta Tavtoypova. H Beppdtra
OV AVOTTOGGEL TO TAOIGLO OTOPPOPATAL, LLE GKOTO TNV TOPay®Y (EGTOV VEPO Kol LE OLTO TOV
TPOTO M amddoon Tov cvoTiuUoTog PeAtiotonoteitar. Ta YPpdwd DPwtofoitaikd / Ogpuikd
CLOTHULOTA TPOCPEPOLY LYNAOTEPTN AOS00T G YOUNAOTEPEG Beplokpacieg kol e01KOVOUOVV
Y®OPO, KOOMG HOVO €va TANIGLO OOLTEITOL YioL TNV TOPAY®YN TOGO OEpUOTNTOC Kol NAEKTPIKNG
EVEPYELOG.

Electricity

Rt / Hot water

Cold water

Schematic view of a PV T collector,

Zymua 2.11: YPpdikd Pwtofoitaixd Xdotnua
(TInyn: https://www.solaire.gr)

2.3.1.3  Building Integrated Photovoltaic (BIPV)

ATO TIG TO ONUOVTIKEG KOl KOVOTOUES TEYVOAOYIEC PMTOPOATAIKAOV 6TO KTipta amotelel ovTn
TOV EVOOUOTOUEVOV 0TO KEADQOS TOL KTIPiov, ¢ dOHKd VAIKA, ¢/ cvomudtov (Zynua 2.12).
Ta BIPV (Building Integrated Photovoltaics) svoopatopéva oto Krtiplo @otoPoltaikd),
e€akoAovBohv va mapEYovv 6T0 £0MTEPIKO TOL KTIPIOV, GKIOGU), TPOGTAGIN OO TIG KOUPLKES
oLVONKEG KO AGPAAELD, EVA TOVTOYPOVO EXOVV TN OLVATOTNTA VO KOADTTOLV KOl TO HEYOAVTEPO
TOGOGTO TNG OmaiTnong Tov KTpiov 6e niektpopnd. Emrtouyydvetor kadlvtepn eKUETAAAEVOT TOV
dwféoipon yopov Kot yivetor otkovopioo otn ¥pNom SOUIKOV LMK®OV Yol TNV KATOGKELT TOL
KEADPOVG.

O xvp1dtepes €QPOPUOYESG EVOOUATOONS POTOPOATAIKOV GLOTNUATOV GE KTipto eivor 1
KEALYM 0OAOKANPNG N} HEPOLS TNG OPOPNG TOL KTIPIOV, M YPNOTN TOVS GE VAAVEG TPOCOYELS TOV
KTpiov, OAAG Kol 1 XpNoN TOVG GE EMPAVEIEG TPOOTACIOG Omd KUPIKEG CLVONKEG OTMC
otéyaotpa, okiaotpa, KA. T epapuoyéc @/B cvomudtov o véa ktipla givor mpotipndtepa ta
mAaiclo Yopic to mAaiclo aAovuviov (tomov laminate) ta omoio eXTPEMOVY TV EVOOUATMOON
TOVG OV OOUIKEG EMPAVELES TOV KTIPIOV KOl 1] GTAPIEN HETAED TOVS TPOYUATOTOLEITOL e EOKA
HOVOTIKA VAIKAL.

35


https://www.solaire.gr/autonoma.html

Zymua 2.12: Evoopatopéve 6to KEAPOS Tov KTipiov ¢/f mhvel
(TInyn: https://www.solaire.gr)

2.3.1.4  Sun Tracking Systems

Ta Aeyoupeva sun trackers petakivodv ta @oToPoAtaikd mavel yio vo mapakoiovbodv v
Kivnon g NAMOKNG akTvoPoAlng, daTNP®OVTIONG TOV KOADTEPO GYETIKO TPOCAVATOMOUO GYETIKA
pe v B€om tov NAov (kdbeta), Onwg Paivetar yapaxktnprotikd oto Zyfua 2.13. To I'ewypagikd
TAATOC, M YOVio VYOUETPIKNG Béome Tov NAiov Kot 1 ywvia mov opiletal and to (evid Tov NAoL
etvar Pacikd otoyele mov kabopilovy TV OMOTEAEGUATIKOTNTA OVTOV TOV POTOPOATUIKOV
GLOTNUATOV .

Evad pe m xpnon toug pumopet va evioyvbei 1o m060ootd AviAnong niokng evépyela kotd 10-
50% Ogv ouviotdtonl M XPNOT TETOOV €00VE GUOTHUOTOC Yo HKPA NMAOKG TAVEL AOY® T®V
VYNADOV EVEPYEINKDOV OMMAELDV GTO, GLGTHLOTO 00NYNONG LVUTEPACUATIKA OVTOD TOV €(00VG
CLGTHWOTO TPOTEIVOVTOL OTOV TPOGPEPOVTOL LEYOAEG EKTAGELS YNG Y. TNV TOTOOETNON TOV
QOTOROATATKMV 1} OTAV N NAMOPAVELL GE 1oL TEPLOYT OEV £lval dlapKTG Kot amodidovy asOntd mo
KOVOTTOMTIKG amd To 6Tafepd KAOGGIKOD TUTOL EMTOPoATAiKd. EmimAéov 10 yeyovog OTL dev
&xovv gupeia epaproyn akopa to Kobotd o wiaitepa damavnpn enévovon (30% mpoceyylotikd
avENUEVO KOGTOC G GYéan Ue Tov cupPatikod tomov @/B).

W ‘ avening ‘ noon | mom E
position position

Zynua 2.13: Sun Tracking Solar System
(TInyn: https://www.solaire.gr)
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2.3.2 Xvprnapoyoyn Hiektpiopov-Oeppotnras Yyniig Anédoons (CHOYA)

Eivor ocvvovacpévn mapaymyn nAEKTPIKNG Kot BepUikng evépyelag amd to 1010 KadGLo, OoTE
Vo EmMTVYXAVETAL 1| TANPNG EKUETAAAEVGT TOVG. T GLGTHUOTO CVTA ¥PTCLLOTOLOVVTOL Y10, TNV
TOPUYMYN NAEKTPIKNG EVEPYELNG LE TAPAAANAN eKUETAAAELON TNG amoPaAldpevng Beppotntog
v 0éppovon kot yo&n, ondte umopovv va BewpnBodv oAokAnpopéva evepyelokd GLGTHHOTO
KOAOTTTOVTOG OAEG TIC TEMKEG EVEPYELNKEG YPNOELS (MAEKTPIGUO, Bepud vepo, atuo, Bepud aépa,
Yoypo vepd, KAMPATIoUO, YOEN EUTOPEVUATOV K.0.).

O otafuoc cvopmapay®yne NAEKTPIonon - Beppdtnroc mapdyel atpd, Oepuod aépa kot Oepuo
vepd TOL YPNGUYLOTOOVVIOL TNV TOPAYMYIKY Oladtkacior Kabmg Kol NMAEKTPIKY EVEPYELDL Yo
YPNOTM N/KOL TOANONS HEPOVG BLTNG GTOV APLOSIO OLOXEIPLOTH EVEPYELNG. ME TNV ¥p1oN YLKTOV
amoppoéPNoNG, HEPOG TNG Tapayouevns Bepudtntog onpovpyel yoyxpo vepd yio. KAMUOTIGUO Kot
yoén. (IInyn: https://www.depa.qgr)

Ye peydha krtipla, Omwg Eevodoyeio, ktipla ypageiwv, KAT., 1 €YKOTAGTACN CLOTHUATOV
YHOYA anotehel koA Aoon. O Babuodg anddoong pmopei va vrepPet to 90%,ever n Bepuomta
oV amoPAAAETOL ¥PNGYLOTOLEITAL KATA TN YEWEPVI] TEPTOdO Y TN BEpravon kTipimv 1 Yo TNV
napay®yn Bepprod vepov ypnomg, Eve Katd tn Bepvi Tepiodo TPEMEL Vo £YKOTAGTAOOVV YUKTIKEG
LLOVASES AmOPPOPNONG Yo TV TOPOYWOYT YUXPOL VEPOV, TO OTOI0 YPNolLoTolEital yio Bepvo
KMUOTIGUO.

2.3.3 Buwpala & Tnrebéppavon

O 06pog froudlo ypnoponoteitoan yio kdbe opyovikd vAkd ({owkd 1 QUTIKO) ToL TOPdyet
EVEPYELDL KOTA TNV KAOGN TOV. XTIG KOTOKIES YPNOUYLOTOOVVTOL O16POPO GUGTHLOT YLl THV
Kavon e, Onwg TCAKo, GOUTES Kol CLGTNUOTA KEVIPIKNG BEpUAVONS TO OTTOl0 KOTAVAAMVOLY
dupopa €10m Propalag (kawcsoEuia, Kot vroAeippata Brounyovidv eneEepyaciog tpoeipmv). Ta
teAeLTAlN XPOVIO AOY® TNG OIKOVOLKNG Kpiong N xpron ™ Propdlog ota ktipla yuo tn 0€ppavon
TOVG EMEKTAONKE, (AOYO TOV OMUOVTIKA WKPOTEPOL KOGTOVS TNG £VOVTIL TOV TETPEAAIOV KOl TOV
@uowkoV aepiov) 10img oe un aotikég mepoyéc. H kavon g Propdlog €xel undevikd csolvylo
dro&ewdiov tov avBpaka (CO2) kot dev CLVEIGEEPEL GTO PAVOUEVO TOV BEpOKNTOL - EMELON Ol
10GoTNTECG TOL O10&€1diov Tov GvBpaka (CO2) mov amedevbepmdvovior KOTE TNV KOOLGN TNG
decpgvovtal ThAL and To GUTA Yo THY ETOVAdTOVPYi TNG.

Oocov agopd Tov KTiptaxod Topéa, dadedopévn etvan kou n xpnon Propalos ywo Tniebepuovon,
oniadn mapoyn Oépravong yopwv kot Beppov vepol ypnons o€ £vo GOVOAO KTipimv amd Evav
KeEVTIPIKO oTafud mapaywyng 0eprotrag, HEG® £VOG SIKTVOV LOVOUEVOV OYOYDV.

Ytov otafud mopaywyns Bepuodttog eivor gykatestnuévol €dKol AEPNTec oTOVG Omoiovg
katyetor Popdlo kot mopdystor Oepprod vepd TOL UETOPEPETOL LE TANPMG OVTOUATOTOUEVOL
CLOTHHOTA TPOPOJOGIOG GTO OIKTLO dlavoung e TV Pondela AvTAIOV Kot Vo KOTAANEEL €V TEAEL
OTIS E0MTEPIKEG EYKOATAGTACELS OEppavong Tov KTipiov (dIKTLO COANVAOGcEDY Kot Beppovticd
oOUTO).

Ymv EAAGoa n ypnom Propdlog kot Plooepiov o¢ avove®OILES LOPPES TOPAYWOYNG EVEPYELNG
€xel TOAAG mepB®PLo AVATTLENG, HUE TN UEYUAVTEPT] LOVADO TAPAYMYNG NAEKTPIKNG EVEPYELOS VO
eivar tov XYTA tov Aveo Awciov. ‘Eva moAd onuavtikd €pyo ovopévetar, PéPoia, vo
oAokANpwOel To 2021 oV TEPLOYN TOL APHVTOLOL, KOl 0LPOPA GTN ONovpyia dVo AePTOV TOV
30MW Buopdlag, ot omoiot Bo KaADWOLV TIC OVAYKES TV KOTolkov Yoo 0éppaven kot Oo
OVTIKOTAGTIGOLYV TOLG 101 VPIOTAUEVOLG BepronAekTpikovg oTadpovg.

(TInyn: https://www.energia.gr)
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2.3.4 Awikn Evépysra

Amotelel o popoen AITE, apxetd dradedouévn onv EAAGS0 0AAG 0pKETE TEPLOPIGUEVT] GTOV
KTIplokd Topéa. Ot aveHOYEVVIATPLEG LETOTPETOLY TNV KIVNTIKN EVEPYELD OE NAEKTPIKTY, KoL ivort
KOVEG VO CUUPBAAALOLY GNUOVTIKE TNV KAADYT TOV EVEPYELOK®V KOTAVOADGE®MV TOV KTIPI®V
elte pepovopévo eite oe ovvdvacpd pe dAlo ocvotiuato AIIE ,6mwg 1o @oToPoAtaikd.
Awoxpivovtor o€ 010¢Qopo HeYEON aviloyo e TV OVOUAGTIKA TOLG 1o)0, He owtég éwc 10 KW
(Lpég) vo BepovvTol KOTAAANAES Y10 TNV KAADYT NAEKTPIKOV OVOYKOV GTOV KTIPLKO TOUEQ,
KaBmg puropovv vd Tpobmobicelg va eyKatactafodv eviog Tov aoTiko TepPdAlovtos. YynAég
SWUOPPDOCELS TNG HOPPOAOYING TOV £3APOVG TPOTIUMVTAL (AOPOL EVOVTL TESIVOV EKTACEMV) Kol
Oa Tpémetl To Vyog Tovg vou ivot LEYAADTEPO OTd TO TOPOKEILEVA KTIpLOL.

Yndpyovv dvo tomotr A/, opildvtiov kat kGBeTov AEOVA TEPIGTPOPTG, LE TIC LEV TPATES VO
gyouv emKpotnoel AOy®m vyniotepov Pabuov amodoong (35-40%), oArhd Tic debtepeg vo
EVOOUATMOVOVTOL TOAD TLO ATOTEAECUATIKG GTO AOTIKO TEPIPAALOV KOt VO, VoL OIKOVOUKOTEPEG.

Zympa 2.13: Avepoyevvipieg KdBetov kot Opilovtiov mpocavatolopold
(TInyn: https://www.oleng.eu)
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2.3.5 Oloxkinpopévo Lvotnpe Khapoetispov VRV

Syquoe 2.14 : Anewcovion Zvotquatog VRV
(TInyn: https://www.daikin.gr)

[Ipdkertar yroo €vo GOYXPOVO OAOKANPOUEVO GUGTNUO KAUOTICUOD HE GUOKEVEG TEAELTOIOG
teyvoroyiag mTov cupuPdiel oty otabepn o embBuunTa enimeda daTpnomn g Bepurokpaciog Tov
YDOPOV LE TIG EAAYIOTES OVVOTEG OTOLTNGELS GE PEVULO, KUPIMG GE EMOYYEALATIKOVG YDPOLS. Xdpn
otV Gkpm¢ amodoTikn teXvoroyio petaforlopevng yoéng kat avaktmong Oeppotntog Variable
Refrigerant Volume (VRV), ta VRV cvotiuata anotelovv o OMOKANP®UEVY TPOGEYYIoT V1o
™ 0épuavon, v Yo, tov e€aepiopd Kot v mapoyn {eotol vepol , Tpocapudlovtag avtdpoTa
™ Oepprokpacio TOL YUKTIKOD avAAOYO LE TO (OPTIO KO TPOSPEPOVTOS PEATIOTN AVEST] KOt
avEnomn g emoylokng amddoong Katd £mg kot 28% oe ovyKplon pe dAlec Avoelg (Zynua 2.14).

Ta éEumva cvotnroTa €AEYXOL dloyelplong evépyelag mov vmdpyovv 610 cvotnua VRV
EMTPETOLY TOV aKPIPN EAeYY0 TOALUTADY (OVOV, OTWS SUPOPETIKMOV 0POPMOV Kol YDPMV, Y10l TN
LEIMON TNG GLVOMKNG EVEPYELNKNG KATAVOA®ONG AAAGL KoL TOL KOGTOVG Agrtovpyiag (Zynua 2.15)

Zyua 2.15 : Zootnpa Awyeipiong Ktipiov(BMS) kot EAéyyov TToddamiov Xopwv
(TInyn: https://www.daikin.gr)

H ypnon ¢ teyvoroyiog petapintav otpopmv (Inverter) emtpénel v akOpo LEYOAVTEPT
e€owkovounon evépyelog kabdg avéavel Pabuaio v woyd mov amatteitor yio vo emtevydet 1
emBountn Beppokpacio ko fonbdel oty enitevén cuvoikd vyNAOTEPNS Paboloyiag oto Score
System g motonoinong LEED.
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Eotepikéc Movadeg

‘Eva cbotua VRV pmopei va amotedeiton apywd and v Agpdyvktn EEmtepikn) Movdoda,
otV omoia. M OeppoTnTa. OV AMOPAALETOL GO TIC E0MTEPIKEG HOVADES G Agttovpyia WYo&ng
umopet vo emavoypnoiponomdel yio va mapaydel Leotd vepd M yio va BeppovBodv dAla dmpdria,
av&AvovTag £ToL TNV EVEPYELNKT OOO0CT] TOV GUOTNUATOS Kot TEPLOPILoVTOC TIG EKTOUTEG
dro&ediov tov dvBpaka. Axdpo pio emioyn eivar n Yopdyvoktn EEmtepikr; Movdda, 18avikn
EMAOYN Y10 TOAVOPOPO KTIPLOL GTO OOl Ol UEYIOTEG OMOCTACEL; COANVOV YUKTIKOD UTOPEL
KATO1Eg POPES VO TPOKAAEGOLY TPOPANLATA GTN XPNOT EVOS 0EPOYVKTOV GUGTILOTOC, GAAN KO
o€ Ktipto ta omoia 0ev £Yovv emapkn YOPO 6TEYNG N EEMTEPIKO YDPO Y10 TG EEMTEPIKES LOVAOEGS.

Ecotepikéc Movadec

Ot ecmTepikég povades etval, emiong, EIMKEG yio 1o ¥pnoTn, Exovv abdpufn Aettovpyia, sivor
e€opeTikd a&10moTeg Kal EAEYXOVTOL EVKOAN HEGH TOV cvotnudtev EEvmvng dayeipiong (BMS).

Evésictikd avoeépetar n kooéto kvrkiikng pong e Daikin ,mov dwbéter éva maved pe
avtokaBapllopevo @iktpo, HEIOVOVTOG £T61 TO KOGTOG GLVINPNONG Kot avédvovtag v
amodotikotTa mg kat 50%. H €€odoc aépa 360° eEoocpalilel opoOpOpEN SVOUT| CEPOL KO
Oepurokpaciag, eved aicOnmpeg damédov eEacaiilovy opoldpopen Kotavour Oeppoxpaciog
petald opoeng-domédov. (Zynua 2.16)

Ynrdpyovv eniong ot emdomedies Hovaodes , WOAVIKEG Yio. YNAOTAPAVOVS YMPOLS, CALA Kot Ot
ogpokovptives TOL gykabictavtol moAy gvkoAa Kot BonBovv 6t pelwon KatavdAwon evépyelog,
og oOyKplon Ue To. TUTIKG MAekTpikd poviéda. H evooudtowon g agpokovptivag Daikin oto
GLGTNUO KAMUOTIGHOD TOV YDPOL YiveTol 0KOA Kol Ogv omontel EmMmAEOV KOGTOG £YKATAGTAOTG,
omwg mpdcheta cvotnuoTo VEPOV, cuoTHUoTe cOAnvacewv 1M AéPnteg. Ot amdAelég o€
Bepuomra Ba petwbodv katd 80-85%, evd emedn eivarl 72% mo amodotikn o€ GOYKPIoN LE TO
TUTIKG NAEKTPIKG poviéla, emevovovtag oe o agpokovptivo Biddle peidveror onpoviikd n
KOTAVAAW®GN EVEPYELNS KOl TO KOGTOG AgtTovpyiag.

Mo axoun koA emA0YT €lval KoL 1| ETITEDN KAGETO OPOPHS, 1OAVIKY] Y10 LEGaia £0G HEYOAQ
KTiplo, 1 omoio EVOOUATOVETOL TANP®G EMIMEdN PEGO GTNV 0poeN Kot Taplalel amdAvTa Yo
YELOOPOPES. Mmopohv va ypnotporomBovy £Eumvol aucONTIPEG TOL OVIXVEDOLY TNV TOPOVGiN
ATOUMOV GTO YMPO KOl AVAAOYQ ATEVEPYOTOLOVV TO GUGTNHA WYOENS-0ppavong.

)

Tyua 2.16 : TIpog Erninedn Kacéto
(TInyn: https://www.daikin.gr)

Ocov apopd tov e€aepiopd oto svotnua VRV, mo dadedopévn emroyn Bempeitor oavtodg pe
avaktmon Oepuomrag (HRV) ,mov eacporiler g pon e1oepyOpevor vomoh oépa Kot
egepyopevov axdbaptov aépa (fan coil unit-FCU-Zynua 2.17).
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Zyquo 2.17 : Tootnua EEaepiopo pe aviktmon Oepuotnrag
(TInyn: https://www.daikin.gr)

2.3.6 T'ewBeppio & Avrricc OeppoTnrog

H yewBepuio sivon puo o Kot Tpoktikd aveEAVTANTN EVEPYELOKN TTNYY|, OV UTOPEL UE TIC
ONUEPVEG TEYVOAOYIKEG SUVATOTNTES VO KAADYEL avhykeg BEppavong Kot yoéng, aAld Kot g
OPICUEVEG TIEPUTTMCELS VA Tapdyel nAekTpikn evépyeta. H Beppokpacio tov yembeppikod pguoton
N atpo?, TokiAel and TEPLOYN GE TEPLOYY|, OTOTE GE OTL APOPA TIG EPAPLOYES TNG YemBepiog:

v' T Ogppokpacicc avo tov 100°C ypnoipomoleiton otnv niektporapaywyr, 0&puoven
YOPOV e oOUATE, YOEN YOPOV pHe ovTAieg Oepudtntog poenong, mapaywyn {eoton
vepoy og UOAEP.

v' T pikpotepeg Oepuokpacicg meplopiletar oe 0épuavon yodpwv (aepddeppo vepd M
gvoodamédta OEppavon) Kot wapaywyn CeoTov vePOL e EVAALOKTY OepLoOTNTOC.

v' T Ogppokpacicc kdtm amd 40°C, yvoot ko o¢ afabic yewlepuia, yperdloviot
avtAiieg Beppomrag yroo KMHoTIopd kot 6éppaveon eved av dgv vrapyel vdyelo vepod
JtaB€o1o YpNoIoTolovVTOL EVAIALAKTEG OeprdTNTOG.

To cvomua amotedeital and Tpion LEPM TO UEPOS TOV EAPOVS (YEMEVOALAKTNG), TO «WYVYEIO»
(YewBeppikn avtAio Beppomrog) Kol T0 €6mMTEPIKO GVGTNIO SLOVOUNG 6TO KTipto (evoodamédia,
fan coil, (eotd vepd ypriong kth). To Oeppokpaciokd emninedo Tov omoiov yivetal ypnomn yio
Bépuavon yopov kot mapoywyn (eotod vepol ypnong eivar oyetikd younid amd 25 °C — 80 °C.
Eva pmopobpe va ekpetailevtodpe ko Oeppokpacieg pikpdtepeg tv 25 °C Tpokeuévon va Tig
YPNOWLOTOUWCOVLE Yo Tapoywyn Yoéng oto ydpo pos. Av afomomBel avt 1 Sapopd
Oepuoxpacioc, puropovv va BepprovBovv ot Ydpot To YEWUDVO Kot Vo, TOLG YuyBovv avtictolyo To
KaAokaipt, pe ™ ypnom pwg yemBepuikng ovidiag Oeppommrag. To yewwdva, 10 peuoTd OV
KUKAOQOPEL HEGO GTO KUKAMUO TOL YEWEVOAAAKTY, OTOPPOPA TNV ATOONKELUEV OTO £00(POG
Bepuora kot v odnyet péca oto ktipro. To KaAokaipt, TO GUOCTNUO AVTICTPEPETOL, OTAYEL T
BepuoT o amd TO KTiPlo, TN HETAPEPEL OTO KOKAMUO TOV YEMEVAALAKTY KOt TNV amobEtel oty
. 'Etotr mpaypatomoeitor evailoyn Beppomrog peta&h tov €06QPOVE KOl TOV ECOTEPIKMOV
YOP®V TOL KTIpiov. (Zymua 2.18)
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EKWT7|

XEIMONAZ * KAAOKAIPI

Zymua 2.18: I'ewbepukég avtiieg Oepuotnrog
(TInyn: https://www.eneroots.qgr)

v Oplovtiog Kieiotdg Bpodyyog
Avomtocoetar éva KAEoTO KOKAopo colnvocewmv oe Pdbog 1 €wg 2m  extdg Ttov
TEPLYPAULOTOS TOV KTIPIov, Kol o€ €AeV0EPO HEAAOVTIKA YMPO OO SEVIPO KO VITEPKEIUEVES
KOTOOKEVES. LVGTNVETOL VoL EQOPUOleTal 6€ LLOVOKATOKIES 0 PEYdAa 01KOTEdN eKTOC GYeEdiov
dounone. H uébodog avtn anodidet mpooeyytotikd 40 W/m2 eddpovg
v Kotaxdpveog Kieiotde Bpdyyog
Avomtoccetal £vo KAEIGTO KOKA®IO COANVACEDY EVTOG KATOAKOPLP®OV YEDOTPNCEDY GLVIOMC
100m éxaotn. Edqv dev vmdpyer dwBéoipog akGAALTTog YMPOG Ol YeMTPNoel B mpémer va
TPoPAre@BOLY Va YIVOLV TPV TNV KATOOKELT) TOL KTIPpiov. ZuviBmg ¥pNOULOTOEITAL O HEYOLES
EYKATAGTAGELS OOV 1 AmoTOVUEVT avaykn 0ev pumopel va KaAvedel amd Eva optldvtio KOKA®UO
KOl GE TEPIMTMOGELS TOV LIAPYEL EALEWYT draBEcipon TepBdAlovta YOPOL OTMS GE AGTIKA KEVTPA
ne Bébog exokapng amd 50 £mwg 130 M.avtni 1 LOPET ATOTEAEL Kot TV 7O damavnpy).
v Avowtog Opidvriog Bpdyyoc
H amoppoenomn g Beppomrog dev yivetar omd 1o HiKTVO COANVOGE®V TOL £PYETUL GE ETOPN
HE TO £00poc 0ALA amevBeiog amd ta LIOYELD VEPE TO OTTOI0L AVTAOVVTOL £MG TO UNYOVOCTAGLO Kol
mv avtdio Oeppdtmrog. To avolktd KOKA®UO OomOTEAEL TNV OWKOVOMKOTEPT EMAOYY OTIG
TEPUITAOGELS OOV TO VveEPO €xel PdBog dviAnong pkpotepo amd SOM ko givon eEacpaiiopuévn
AOBAELTTY) TTOPOYN TOL GE OAEC TIC MEPLOOOLS TOL £TOVG. [ KAOe 100m? Ktipiov amorteiton
eEaopolouévn Topoyr vepol mepimov 1m3/h.

Yvumepacpatikd, ypnowonowwvag ovtiyv v AIIE propel va e§otkovoundei to 65-70 % twv
VaYK®V yloL TV €TNOL0 EVEPYELR BEpLavOT Kot Tapaywyn (EGTAV VEPOV YPNCELS LG KATOWKIOG,
aeoV o1 KaTAAANAo oyedlacuéveg yewbepuikég aviiieg Bepuomrog e€acparilovy Asttovpyia pe
TOAD vynAdTEPN 0mOO0oN Kol otkovopio omd To GLUPATIKA KAUOTIOTIKE KOl KOVGTHPEC.
EminAéov, dev amartovvtar cOhvOeTa GuoTaTo EAEYYOL Y10 VO OTNPNOOLV TNV (VECT] KoL TNV
Amod0TIKOTNTA, £XOVV YAUNAO KOGTOS GLVTNPNONG, 0ev amattovvtal Bondntd cvotmuota. To
HEOVEKTN A TOVG o€ oyéon PEPara pe T cvpuPatikd Kovoa givol Kupimg, OTL Yo OIKLoKN YpNon
10 apyIKd KOGTOG eyKaTdoToong Elvon Tepimov To SUTAAG10.
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3 TEXNIKH HNEPITPA®H EEETAZOMENQOY KTIPIOY
I'PAOEIQN

270 GUYKEKPLUEVO KEPAAOLO OVAADOVTOL Ol EKTIUNGELS KO EVEPYELOKES TOPAOOYES TOV EYLVOLV
v v avéyepon evog Néov Kripiov I'pageinv, meptypdoetal 1 opyIteLTOVIKT SOUT], O PEPOVTOG
opyavicpdg kot ta VAkd mov Ba ypnoipomomBovv , e 6Komd vo AEITOVPYEL e YVOUOVO TNV
agwpopia Tov Kot TapdAANAa EEKIVA 1) 10OTIKOGI0 TOL GTATIKOD GYESIOCUOD TOV.

3.1 TI'evikd Xopoxktnprotika
3.1.1 Ileprypoon
To Kripo I'pageiov 0o aveyepbel otn AvkdPpvon Attikng ,0e onueio yopig peydin

TOAEOOOUNGN KO TOL YEITOVIKA KTipla efvorl YaUnAOTEPOL VYOUETPOL, OTOTE deV TaPEUTOOILETAL O
(PLOIKOC NAMOGHOG TOL, OTWS Paivetal 6to Zyfua 3.1
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ZyMua 3.1: YroBetucd owkdnedo avéyepong ktipiov, AvkdPpoon ATTiknig
(TInyn: https://www.google.gr/maps)

Bdoelr 6cov avagpépbnkav mponyovpévemg g mpog TiG PLOKAMUATIKEG TEYVIKES GYXEOOGHLOD,
anogaciletat va emipnkeg oyfua 3 emmédwv Kot S106TAcEMV:
V' 40m pnxoc,
V' 18m m\drog,
v 3,65m vyog kabe opdpov ( cuvorikd vyog = 10,95m)

H xartackevn tpocavatoriCetal 6to voto (1e po pikpn KAion duTikd) yio péylotn eKpeTtdAlevon
TOL VOTIOL NALGHOY Ko emiTeELEN POPEIOVL OPOGIGHOD (Ta KOLP®UATO KL Ba etvan avorydueva).
[TpoPrémetar un Potd GLTEPEVO DA, 6TO KEVTPO Tov onoiov Oo vdpyetl kekhuévo 30° Tufua
o1éyNg -0lactdcemv [8M*6m] kat votiov TpocavatoAMoov- to oroio Oa eEumnpetel Tig avaykeg
Y0 QUOIKO POTICUO Kol EKUETAAALELGT NAOKNG EVEPYELG.
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g OTL aPOPA TNV E0MTEPIKN OPYLTEKTOVIKT, 1| TPpoOcPacn oto Kriplo ['papeiov mpoPréneton
amd 1 Popela TAELPA TOL 16oYEIOV, pall pe Tovg 30pOPOVE AVEAKVGTIPES, EVED TO KAMUOKOGTAGLO
CULVOVTATOL GTO KEVIPIKO TUNLA TNG VOTLOG TAEVPAG.

210 KEVIPIKO TUNHO Tov KTipiov mpoPAénetor ecwtepikd aifplo (daotdoewv 8mM*6m) mov
ekteiveTon 6g OAO TO VYOG TNG KOTUOKEVTG KOTAAYOVTOS TNV KEKAUEVT] 0POPT], TPOCPEPOVTOG
€101 ATAETO PLGIKO PMG GTO ECOTEPIKO.

Ot ypnoelg Tov kTipiov avd 6poo givar ot e&Ng:

Iodyero:
v AmoOnkevtikoi ydpot, Tomoypageio kar Aowroi Bondntikoi ydpor ot Popeia TALLPA
TOV OEV £XEL LEYAAEG ATOITOEIS POTIGLOV.
V' Kowdypnotot x®pot £pyaciog VOTIOoVATOAMKE Kol VOTIOSVTIKA.
v' Kovliva, eotiatdpro, WC kot ypopeio oo SuTikd Kot ovatoAka.
1loc Opoooc:
V' Kbprot xdpot ypopeimv voTloavatolkd Kot VOTIOSVTIKA.
v Aifovoec cuVESPLACEDY SUTIKA KoL AVOTOAMKA.
v' BonOntikoi yopot kow WC ot Bopeta TAELpa Yo avaoyeon TV yoyxpodv Bopeiov
AVEULOV.
20 Opogog:
v Xdpot ypapeimv vOTIOSVTIKA Kol VOTIOUVOTOAKA.
V' Aifovoec cuvedpLacE®V SUTIKA Kol AVOTOMKA.
V" BonOntikoi ydpot kot WC Bopeta.

EmumAéov, vmhpyer mpdPreyn kot v vdyelo pe PBondntikovg ywpovg ,eykatactdosg H/M
eEomMaopov Kot de&apevav, To omoio ayvondnke oto mAaicto avTig TG LEAETNG.

To kélvpog 6e OAeg TIG OWELS TOL Ba amoteAEitan amd avapTUEVO CVUGTNUA Y AAOTETACLATOG
Curtain Wall vynAng evepyelakng amoddoong kot Oeppopdvoong, oto omoio mpofAémovion
oplopéva 0plovTio oKIeTPO 6TN VOTLO TAELPE KO KATAKOPVPES TEPGIOES AAOVLIVIOV OVATOAMKA
Kol OLTIKd, avtiotoryo. Av amoitnfel okioen VOTIOdVTIKA KOl VOTIOOVOTOALKA, avth B yivel pe
oLVOLOCUO OPLOVTIMV Kol KATAKOPLO®V GKIACTP®V.

3.1.2 ®épov Opyaviepog

O @épwv opyaviopog EMALYETAL LETOAAKOG KO TOKTOUEVOS TN Bdom Tov. Aoteleitan amo:
v vrootuhdpata TAatdnepumv dwatopdv HEB,
v\ k0pieg dokobve TpdTunng drotopng IPE otig Sievbivoeig X kon Y,
v obppikteg dradokideg katd Y ko owtég dotourng IPE,
v ya0ti suvdéopovg duokapyiog opboymvikig dtotoung RHS kat
v obppuktn mhdxa amd xoalopdéELALO Kot £yXVTO OTAGUEVO GKUPOSENQ.
Ta petaAlikd otoyeio cuvtiBevtar and yaAvPa motdtnTog S355, evd ypnoonoteital GKLPOSELQ
C20/25 ota cOppkra.

Mo 10 oxedlaocud TG KATaoKeLNg ypnouonomdnke 1o Aoyiopkd mpodypappo Robot tng
Autodesk, oto omoio oyedidotnke 0 QEP®V OPYOVIOUOC TOV KTIPiov Kol VOTEPU OTO TIC
amopoiTnTEG OVOADGELS TPOEKLYAY O TEAIKEG OLOTOUES TMV GTOXEIV TOL.

2y devbuvon (X) to Ktiplo Aettovpyet cav TAaiclo pomng, e GVVOAIKA 4 TAaico v 6m.
Yy aiAn devbovon (Y) ,mov o oelopdg TopaAapuPAveTor omd TOLG YLOUOTL GLVOEGHOVS
duokopyiog Kot TNV TAGKO oL AEITOLPYEL oo daepaypa, cuvovidviol 6 miaicto ava 8m. Ot
obvdeopol dvokapyiog yapaktmpiotnkoav ¢ truss bars oto mpdypappo, onAadh otoryeio
SIKTVDUATOG, DGTE VO, TOPAAAUPAVOLY LOVO TIC AEOVIKES SVVAELS.
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H obppuktn mAdko cuvoéeton He TIC CUUMIKTEG OUELEPEISTEG d1O0KIdES, Ol omoieg &ival
mpocavatolMopéveg Katd Y, ki €xovv mAATOG emppong 2m, pécw otatuntikdv niov. Ot
AUPIEPEIOTES KVPLEG O0KOT KaTd Y Kot ot d1000Kideg, maporlapfdvouy T KataKOpLEo GopTic omd
TIG GOUUIKTEG TAAKES, TO LETOPEPOVY OTIS KOPLeg 00k0VS Katd X Kot EKEIVEG GTO VITOGTLAMLOTOL.
Ot cvvdéoelg kuplov SokdV Y HE TO VTOGTLADUATO SLUHOPPDVOVTOL GTO KTIPLO MG GLVOECELG
TEUVOLGOG DGTE VO LNV CUUUETEYOVV GTNV TOPUAPT] TNG GEIGKNG dVVAUNG KOl 01 KUPLES 00KOL
X GUVOEOVTOL LLE TO, VTOGTUADUATO. LLE GUVOEGELS POTTNG. -

INo vo emtevybel  drappaypatiky Asttovpyio ypnotporombnke n evroAn rigid links pe v
omoia cuvoédnKav Aot ot kopPot kdBe opoPoL Kat deopedtniay ot opilovtieg petakivioelg UX
kot Uy. Emmdéov o€ kB dpopo dnpovpyndnke o fondntikn emoedvewa (cladding), ndve otmv
omoia gpapudlovtal To eopTio (To HOVIHA KOt KIVNTO QOPTio TOV 0pOP®V UETATPATNKOV GE
YPOUMKA Kot gpappdotnkoy oTlg dokovg g oevbuvong Y). To idwo ypetdotnke kot yio Tig
e€MTEPIKEG EMPAVEIEG TOV KTIPIOV, OOTE Vo TopaAn@bel to @optio tov avépov. Ot empdveleg
OVTEG LETATPETOVY TO, EMLPOVELLKA QOPTIOL GE YPOUUUIKE 6T pEPOVTAL GTOLYELD.

Xto Xynuato 3.2 £oc 3.7 eoiveTor N aTEKOVIGT TOV POPEN OIS TPOEKLYE ATTO TO TPOYPULLLLAL
Robot Structural Analysis.

yfuoa 3.2: Tpiodidotatn aneikdvion opéa fOPELOAVATOAIKNC OYNG
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Eympa 3.7: Avtuen Oym Koipiov Ipageiov
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3.2 Yhka
3.2.1 Aopkég Xdarivpag

Or 7owdTTEG KOl TO UNYOVIKE YOPOKINPIOTIKA TOV OOMK®OV YoAOPov divovior otnv
evponaikn tpodiaypaen EN 10025-2. Ze 6An v katackevn ypnoponroteitat ydAivpog S355. Ta
YOPAKTNPLOTIKA TOL YGAvPa mov ypnoiomodnke Topovctaloviol TopuKat® (COUPOVA UE TOV
EN 1993-1-1:2005):

V' Mé1po eMaGTIKOTNTOC: E=210 GPa

V' Métpo didtunonc: G=E /2(1+v)=80769 MPa
v' E1dk6 Bapoc: »=78,50kN/m*

V' 'Op1o dapporc; f,=355MPa

V' E@elkvotikh avioyn: fu=510MPa

V' Ztabepd Poisson: va=10,3

3.2.2 Xkvupléodena

H mo1dtta. 6KupodEpnotoc mov ¥pnoomotOnke ylo tn cOpKT) TAdko ivon Katnyopiag C
25/30 . Zoppomva pe tov Evpokmdka 2, Mépog 1-1 woydet:

V' XapoktnpioTiky ovtoyn: f k=25 MPa

V' Avtoyf oyedlocpov: fea=fek / ve, vc=1,5
f.4=16.66 MPa

V' Mé£1po eMaGTIKOTNTOC: Ecm=31 GPa

v" Adyog Poisson: v=0,2

v" E1do Bapog: =25 kN/m?

3.2.3 Xdivpag omrhopov

IMa tovg omAlopohg TOLV CKLPOOEUATOS GTO. GUUUIKTO GTOlXElD Ypnotipomomdnke yaivpog
B500C pe yapaxtnpiotikny tiuf opiov dtappong fu=500MPa. Ta vroérowma xopoKIPIoTIKa TV
YOAO BV 6KVPOSENOTOG Elvar Ta 10100 e avTd TOL doptkoD ydAvPa.

v Tdon oyedaopov: fsg = fys /95, 5=1,15

3.24 Xovomnpo YoAomETAGNOTOS VYNANG EVEPYELOKNG 0TOO00NG

Enéyeton éva oAoKANp®PEVO GUOTNUA Y10 VOAOTETAGLOTO VYNANG EVEPYELOKNG OTOO0CNG
tomov Alumil ue Méyioro Bapog = 180 kg/m?.
(IInyn: https://www.alumil.com)
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https://www.alumil.com/greece/specifiers/products/curtain-walls/high-performance-curtain-wall-system-smartia-m7

3.25 Yhkd ®vutepévov Aopotog

Epappoletar dutepévo Aopa  Extotikod Tomov, KATOAANAO Yoo 0pOQEG U TPOGPAGIUES,
OT®MG OTN GLYKEKPYEVN TEPIMTMOOT, KOl GTO OMOI0  YPNOGUYLOTOOVVIOL PLTA TTOV YPELlovTat
EAIY1OTN GLVTHPNON, OVTEXOLY GTNV ENPAcic Kot ovoPAAGTAVOLY EDKOAN.

Yotepa amd épevva epmopiov, emhéyetar o cvotnuo vrodopnc Floradrain® FD 25-E, mov
elval KatdAANA0 Y10 EQOPLOYN OE TPACIVA OMUATO EKTATIKOD TOHTOV.

v’ Yrootpoua avartoéng eutdv : h,,=110mm
v' Bépoc Kopeopévo: 108 kg/m?= 1.06 kN/m?

3.3 Apdoeig Xyedraopov

O opopéac oyeordletal e t€t010 TPOMO, MOoTE Vo e€acPoMieTOL 1 OTOOOTIKOTNTA TOV, GE
GLVAPTNOT KOL HE TNV OKOVOMKOTNTO TNG KATOOKELNG. Amapaitntog eivar o KaBopiopog twv
QOPTi®V TOV ACKOVVTAL GE ATV Kot EEAPTAOVTOL Ao TN B€0M, TN LOPEN Kot TV EKAGTOTE XPNon
OV KTpiov Kot kabopilovror amd KavovIeTIKEG SlaTAEEIS, OTMC GTNV TOPOLGO EPYAGIN TOL Ol
VIoAOYIGHOL £yvay avupova pe tov Evpokddiko 1 (EN 1991). Ot dpdoelg avdroya pe To ypovo
dwakpivovron oe:

1. Moviueg dpdoeig (G) 2. Metafintéc opdoeic (Q) | 3. Toynuatikés opdoeic (A)

I. To1a Bapn KataoKeLNg 1. Kwntd gopria I. Xelopkég 0paoelg
ii. Aot Movyua il. Apaoeig yroviov
iii. ApAGelc ovéov

3.3.1 Moévipec Apacerg

Me tov 6po avtd voovvtal OAES Ol dPAGELS, Ol OTOIES OVOUEVETAL VO ETEVEPYNGOLV KATH TN
duapkela NG Tov £pyou Ko yia TV omoia 1 dtpoponoinon tov peyébovg toug otov ¥pdvo givat
apeAntéo. v kotnyopio avty mepthappdvovtor OAa To KoTakdpLea eoptior OTTmG Ta idta Papn
(pépovta oToryEin, TOlXOL TANPOCEMS, WYEVIOPOPES, EMKAADYELS KOl EXEVOVGELS, EMOTPOOELS KOL
LHOVAOGEL O0mEd®MY, MAEKTPIKG Kol VIpOLAMKE dikTvo, KMUATIOTIKG ovothupote). ITo
OLYKEKPIUEVO 01 LOVIHLEG OPAGELS TOV AGKOVVTOL GTO KTiplo elvat:

l. 1010 Bépog pepoviwv petoliikav otoiyeiov: Onmg VTOAOYIGTNKAV 0nd TO TPOYPOLLUQ
avéivonc (Robot Structural Analysis) ywr ydtopa pe 8o Bapoc 78,5kN/m* ko
okvpddepa e {d10 Bapog 25,0kN/m?*

I 110 Pépoc olhyurtwy mlaxdv: 9»=2,73kN/m? , 10 omoio vmohoylotnke pe To
npoypoppe Symdeck Designer 6to omoio €ywve 1 d100TOGIOAOYNON TNG GOUUIKTNG
TAGKOG.

. IpéoBeta Moviua 1°°-2" opépov: §’sp= 0,7 KN/m?

V. IIp6asta. Movipo opogns: Qseuares= 2,6 KN/ mz, KkaOng Tepthappavovrat:

v’ Doptio kopeouEvov ydUATOS: Uyau=1.06 KN/m?
v’ Ilpéobeta poptia Aoyw vIOCTPOUATOS POTEVONS, OTOCTPOYYIGTIKMDV GTOLYEIWV
KOl PPEQTION: Unp=1.5 KN/m?

V.  IIpéobeto poptio Yalometdouatos: Gue.=0,2 KN/m?
(ero€pyeTol TEPYETPIKA OTIG OYELS TOL KTIPIOL)
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3.3.2 Merafintéic Apaoelg

IMeptropPfdavovy ta Katakdpvea @optio. [opotdpopea dtovepnuévo (Qk) M CLYKEVIPOUEVO
(QW)], mov o@eilovtar gite oV mapovoio avbpdnwv , €ite oe EmmA, KWNTO OVTIKEILEVQ,
UNYOVILLOTO KoL OYNMUOTOL. ZTNV TOPpoVco SITAMUOTIKY dgv Ba AngOel vtdym 10 GLYKEVTIPOUEVO
eoptio Qx.

Avaioya pe v ypnomn Tov Ktipiov yivetor pio katnyoplomoinon Pacel tov mopokdto [Tivaxka
3.1

Kamyopia | Zuykekpipgvn Xprion MapaSerypa
X0 . Awpdna OF KTipia KATOIKILWY KOl O OTTma. SaAapol Kal
A POl VI OIKICIKES TITEPUYEC OF VOOOKOUEID. YTTvobwdna gt Eevodoyeia Kal
OpaomplomTeG CEVWVEC, KOUCIVEC KOl TOUTIAETEC,
B Xpal ypageiwv

C1: Xwpol pe Tparedia .. KO@EVET, EoTOTopid, ayoMKoi
¥ Upol.

C2: Xwpol Ye oTabepd Kaiopuard T.). YWweol Ot eKKANTIEC,
901 owviEpong BaTpa, aiBoudEC CUVEBDIGOEWVY, XLIPOI CVOILIOVIC.
avBpLITILV (e C3: Xwpol Ywpic epmmdbia o Siakivror Tou Kovou .. Xwpol
c ELAIPEDT) TOUG XWPOUS |3e 1iougeia, EKBECIAKGI XWPOl KAT., KOl XWpol TIpOOBAONC OF
TTOU KATCTacoovTal OTIC | sndaia kan Sioknmkd KTipia, £evoboyeia Kal voookopEia.
Kamyopiec A, B, D)

C4: Xwpol yia MBaveEg KNMTIKEC BpadmpIGTNTES T1.Y. QiSoUTES
YOopol, YULNOOTKNC KOl BEQTPIKEC OKMVEC.

C5: Xwpol TIpoopid OUEVO! Yia PeyaAa TTANBN TT.X. yia Sruomeg
EKDNALOEIC ATTWC TIBOUTEC CUVTUNILY, KAEIOTG yITTeda,
£CE0pEC YNITEDWV, EEWATEC.

D Xwpol gt egmmopikd | D12 Xwpol OF KATAOHATA MAVIKIG TTWANTTC.
KaTaompaTa D2: Xwpol Ot TIOAUKOTaoTpaTa
[Mivaxog 3.1: Katnyopieg Xpriong Bdon kavoviopov

AoV, 1o Kripro I'papeiov avikel omv Katnyopio B, evo n opoer ommv Katnyopia H (un
TPOGPAcUN Yo xp1ioN), AAUPAVOVTOL LVITOYN 01 TAPUKAT® TILES OPEAMUMY POPTI®V
(TInyn: eBvikd mpoodpmmuo EN 1991-1-1):
| Evéidueoor Opogor: q1=3kN/m?
Il.  Metapintd Xwpiouara: qo= 0,7 kN/m?
. Opogsj: qz= 0.6 KN/m?

3.3.3 Apdoeig Xroviov

To @oprtio AOY® yrovomTmong Bempeiton ¢ GTOTIKO POPTIO Kol KATATAGGETAL OTIS LETOUPANTESG
Kkabopiopéveg dpdoels (LOVO e OpPIoUEVES €0IKEG TEPMTMGES Bewpovvtal Tuynuatikés). O
voAoyloudg yivetatl Baost tov Evpokddwka 1 — Mépog 1.3 (EN 1991-1-3), ovupwva pe tov
01010 TO POPTIO Y1OVIOV Y10 LOVOKALVTY] GTEYN VIOAOYILETOL Ao TN GYEoN:

s=upi-Ce-Ctsk (3.2)
OToV :

Ui: GUVTEAEGTNG LOPONG POPTIOL Y1OVIOV
Ce: o ovvteleotc £kbBeong o omoiog Yo Kavovikég cuvOnkec AapPavetot icog pe 1, 00.
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https://eclass.teiath.gr/modules/document/file.php/PEY146/Eurocode%201%20part%201%2C1%20-%20%CE%95%CE%9D1991-1-1_Apr2002%20%28GR%29.pdf

Ct: Bepuikdc cuvteleoTnC, 0 0MOT0G Yo KAVOVIKEG cLVOTKEG BepLuKng HOVmoNg AapPaveTot
tooc ne 1, 00.

SK: M YOpOKTNPIOTIKY TN GOPTIOL Y10VIoD €l TOV £5GPOVE, OTOV:

si=sz 0*(1+ (41 917)%) oe kKN/m? (3.2)

H tyn sk o mpokdmtel and ) {dvn oy omoia BpickeTon 1) EKAGTOTE KOTAGKEVYT] GE GYEON WE
™ o1abun g BGAaco0C (Yo KATAGKEVES e VYOUETPO pKpOTEPO TV 1500 m).

e Zodvn1:skp=04 KN/m?

e Zévn 11 : sk o= 0,8 kKN/m?

« Zéwn 11 : sko= 1,7 KN/m?

Greece: Snow Load at Sea Level

.,

I\. H

AN/ Contours
Zone Value (kN/mZ2)
[ 1039

N 0.81

B 1.65

[ ] No Data

250 [] %0 500 Kilom aters

Zynua 3.8: Ebvikég Loveg yroviod (Mapdptmua C, EN 1991-1-3)

> ovykekpévn mepintowon 10 Krtipo Ipageiov Ppioketon ot Avkdpfpvon, ATTIKNG
(4=230m), omdte, ovppmva pe to Mapaptnue C tov EN1991-1-3, mpokvmtet:
Zovn 11, dpo — Sk 0=0,80 KN/m?.

Sovende, omd ™ Zyéon (3.2), mpoxvmret; $¢=0,425 KN/m?
3.3.3.1 Xvvrereotiic Mopoig @optiov Xioviov

210 mopoKdT® oyfuo eaivetor 1 TPoPAETOUEV OATOEN Y100 TO GUVTEAEGTH HOPOTG POPTIOV
o€ LOVOKMVEIG OTEYEC,

| | 14

Zyuoe 3.9: ZuvtehesTg LOPPNG YLOVIOV GE LOVOKAVEIC OTEYEG
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Avaloya pe v yovio kKAMong otéyng a vmipyel Kot 0 avAAOY0G GUVTEAEGTNG GYNUOTOG TOV
dtvetanr otov Iivaka 3.2.

Khion otéync a 0°<a<30° 30° < a <60° a > 60°
ul 0,8 0,8:(60-)/30 0
u2 0,8+0,8-a/30 1,6 -

[Mivakog 3.2: Zovieleotng LOPONG (10VIOD

Mo otéyec pe amdtopes aArayég vVyovg, Omov eivor mlav 1 cLYKEVTIPMOOT Y1OVIOD AOY®
avépov 1 oAioOnong amd vynAotepn otéyn, Ba eEetdlovion o1 TEPUTOGES TOV divovTal GTO
Yynpa 3.10.

il I ] s Mepdrrrwon (i) D [TH

Nepimrwen (i) [ Hs 4:
Hi ™ .
i
#: 1
i
I
by by | Dy Ba <l i

iryls dmou: ba<ly

Yynuo 3.10: Xvvtedleotéc HOPENG O OTEYEG PE amdTopn oAlayn Dyovug yuo b2>1s ko b2<Is

Ot cvvtedeoTég Lopeng elvar ot akdAovbot:
11=0,80 (n xaunAotepn otéyn givan eninedn)
,UZ:,Us"‘,Uw (33)

omov,

Us - 0 GUVTEAEGTIG LOPPNG AOY® oAicOnong kot AapPavetor us=0 yio o < 15°.

[ 0 GUVTEAEGTIG LOPONG AOY® aVELLOV Kol TPOGOL0pileTar amod T oyéon:
tw= (b1+b2)2*h < y*hA4y, ne 0,8 < uw < 4,0 (3.4)
y=2 kN/m® | moivomra x1oviod

Y1 ovykekpuévn mepintmon @ b;=b,=6m

Mnkog Zvykévipoong: 1s=2*h=2*3.46m=6.92m (5m < I;< 15m)
onw¢ eaivetor 1> b, omdte M katavoun tov @optiov Oa yivel pe Paon T devTEPN TEPINTOON
(tpamefoeldng kaTavoun) tov Zynuatog 3.10

Apa and ) oxéon (3.4) : w=3,46
Kot tehkd péow g oyéong (3.3):  u»=3,46
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3.3.3.2 Tehké Poptio Xroviov

Méow g Zxéong (3.1), mpokdmToLV Ta TOPAKAT® POPTiN Kot 1] AMEKOVION TOVG POIVETOL GTO
Zyquota 3.11 ko 3.12:

v Zbvoro g ozpogmig EKTOS THG TEPIOYNG TICW KOI TAGL QWO TO KEKAUEVH] OTEVN:
$1=0,34kN/m

v Tuiue opogiic miow ke whér ard v kekdpévi otéyn:So=1,5kN/m?

Zymua 3.12: @optio AOY® GLUYKEVIPMOOTG XLOVIOD

3.3.4 Apdosgic Avépov

Ao TIG OVOTTUGGOUEVEG TTEGEIS AOY® TOVL OVELOL TPOKLITOVV dVVANELS KAOETEG TPOC TNV
npocParropevn empdvela. Zoppwva pe tov Evpoxkddwa 1 (EN 1991-1-4), yio ktipia kou €pya
Vyovug péypt 200m, ot SpAcELg OVELOV OTIC KOTOOKEVEG KATUTACCOVTOL OTIG LETOPANTEG oTafEPEC
dpdoelc.

Alokpivovtol TEGGEPIC TEPUTTMOGELS POPTIONG AVELOL:

= Avepoc 0, yio dvepo katd +X

= Avepog 90, ywa Gvepo katd +Y

=  Avepog_ 180, ywo dvepo katd -X

=  Avepog 270, ya dvepo xotd -Y
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O1 dpaoelg Tov aVELOV ETL TOV KATOCKELMV KOl SOUK®OV GTOXEIOV TPENEL Vo TPpocdlopilovtat
Aappdvovtag voyn 1000 TIG e€mTEPIKEG TESELS, OG0 Kot TI ecmTepkéG. H mieon tov avépov
OV Opal 0€ EEMTEPIKESG KO ECOTEPIKEG EMPAVELEG AaPAVOVTOL OO TIC avTioToL e EIGADCELS:

We=q(ze)+Cpe (3.5)
Wi=q(zi)*Cpi (3.6)
Omnov:

ze: 'Y yog avapopdg yio tnv eEmTepikn| mieon

Zi: 'Y yoc ava@opdc yio TNV EGOTEPIKN TTiECN

Cpe: Zuvtedeotg Tieong Yo TV eE®TEPIKN TTiEoN

Cpi: ZuvieAeoTiC TEONG Y100 TNV ECMTEPIKN TtiEON
H tehikn mieon eivon m 010popd TV €£MTEPIKAOV KOl ECOTEPIKAOV TMECEWV OTNPOVTOS TO
TPOGNUO TOVG.

3.34.1 Ywyog avopopdg z.

O mpocdoptopdc Tov VYovs avapopds Ze Yo ToLG TPOSHVELOVG TolXovg e€aptdtat amd T oxéon
ueta& tov h kat tov TAGTovg b Tov KTIpiov. T0 GLYKEKPIUEVO KTip1o, KAODC TO KEKAMUEVO TUN A,
™G 0poPNG €ival TOAD UIKPO Ge oy€omn pe TV vroAow oTéyn, O ANeOnke voym, ondte : Z=
h=10.95m~=11m.

Onwg @aiveton Ko 010 mopokato Xynua 3.13, n didotacn b tov ktpiov eivor kabetn ot
d1evBvveon Tov GEIGHOD

d=40m b=40m l
# Avepog kata X - Avepog kata Y

b=18m d=18m

L]

Zyfua 3.13: AloTdoelg Yo KoTakOpueovg Toixovg avorloywe t diévbuvor tov avépov

[Ipokvmtel Aowwov 0T Yo kdOe dievbvvon dpdong tov avépov h=11m < b, ondte pe Pdon tov
Kavoviopo (Zynua 3.14), Oa ioydel ze=h=11m

Ywog Mopon

Oy kripion QVODOpGC Saypduuarog
miEcng
< b —,+|
h=h
- T z:=h gplZ)= qplze)
h ; :
'\y t *
e 7

yfuo 3.14: "Yyog avaeopdc ze cuvaptosl Tov h kot b , Kot Katavoun Tov Técemy
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3.3.4.2 Baown Toyvtnto Avépov

To ktip1o g epyaciog PpiokeTar o aotikn Teployn 6mov TovAdyIeToV TO 15% TNg empavelag
KOAVTTTETOU LLE KTipla TV omoiwv To péco Hyog Eemepvaet Ta 15m, dpa Katnyopio Edapovg IV.
H Paown taydmra avépov, mov opiletal mg cuvaptnomn g S1evhuvens Tov avEROL Kot TG
EMOYNG TOV £TOVC TPOKVTTEL ATO TN GYECT:
Vb=Cir*Cseason™Vb,0 (3.7)

omov,

Cdir: o ovvteleotng dievBuvong kot Aapfdvetar icog pe 1

Cseason: o cuvtedeotng emoyng Kot Aopfdavetot icog pe 1

Vb, 0: n Bepelddng T ¢ PACIKNG ToOLTNTAG TOV AVEUOV. TNV TEPITTOON HOC, Vp,0=27m/s
Y10, KOATOOKEVEG o€ amdotacn peyoaidtepn tov 10km and v axti, cvpeova pue 1o EOviko
[Ipocéptnpa.

Yuvenmg oo ™ Tyéon (3.7) mpokvmTet:
Vb=27,0m/s

3.3.4.3 Ymoroywopdg Ilicong Taydtnrac Ayung

H mieon toydmrog aypng p(z) oe Oyog z, n onolo meptAapPfdverl péomn kot pkpng SIEPKeLOG
drakvpdvoelg tovntag, 8o tpémel va tpocdopiletal and v oyéon:

Op(@) = [1+7%1, (2)]%0,5%p * v, (2) (3.8)
"Evtacn tov otpofiouon [v(z)

h(z)= " (Z’;{ln% v zmin<z<zmax=200m (3.9

I, ()= L/(zmin) 7y z<zmin (3.10)
Omov:

Ki : 0 ovvteleotng otpofiiicpod kot Aapfdvetar icog pe 1,00

co(z): elvan 0 OULVIEAEOTNC TOMOYPAPIKNG Olapopemons (| avdyAvpov) o omoiog yio
KAon edagpovug pukpotepn tig tiung 0,05, eivan icog pe 1.

P 1 1 mokvoTTa TOL aépa kot AapPavetar ion pe 1,25 kg/m®

Vm(2): M péon taydInTo TOL AVEUOL Kot VIToAoyileTat amd T oxéon:

Vi (z) =Cy (2) *co (2) *vp (3.11)

omov:

Cr(2) : 0 cvvTELEOTNG TPOYLTNTAS

Co(2): 0 ovvieleotng TOMOYPOPIKNG Stopdppwong kot AapPavetar icog pe 1,00(mpotevopevn
Twun)

O ovvtedeotng TpayLTNTOG VITOAOYIlETON OO TIC GYECELS:
z .
cr(z)=kr*lnz yta zmin<z<zmax
c,=cAzmin) Yo z<zmin (3.13)
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Kr : 0 ouvteheotg €0G.pOVG Kot VIToAoYileTan omd T oyéon:
kr=0,19-( %I Y007 (3.14)

Ot mpoTeEWVOUEVES TIEG YIOL TO UNKOG TPOYLTNTOS Zo Kol TO €AGYIOTO VYOG Zmin Olvoviol 6Tov
mopokato Ilivake 3.3. Ztnv mpoxeyévn mepintmon AOY® TOov OTL TO KTIPlO OVNAKEL OTNV
katnyopia edaeovg IV, Ba 1oyvet:

Zmin=10m

Zmax=200m

Z0,=0,05m

Z0=1m

KATHI'OPIA EAADOYZ zo(ny) | Zmin(m1)
0 | ©@dlagou 1] mupdrtie tepwoyn sktebeilévn os avok) 8dlecon | 0,003 1
I Aidpveg 1) eminedeg ken optlovneg neployéc e gpelntén 0.01 1

piaomion ko yopis spaddu

Tleproyn pe yapnin Précmon 6mos ypucidt Kot pepovapéva
II | epméda (B&vipo, wrip) pe undotact tovldyotov 20 gopes | 0,05 2
T0 UWog TV eTodioY
[Teproyn pe kevoviry] kaioyn Prdonijong N pe kripw 1) 1e
HepovopUEVE ENTOOLE e [LEYIOT andoTucT] To ok 20 popés 0.3 5
0 Byog Tev epmodiov (.. yopid, Tpodotie, ovipa daon)
TIepoyr dmov tovhdpnctov o 15% g emedveiug
IV KeAOTTETOL e kTPl ®ut To PEGo Byog Tovg Eemepvd Ta 15m

II

—

1.0 10

[Mivakag 3.3:Kamnyopia Eddpovg Katackevng

210 GLYKEKPEVO KTiP1o, KaODG TO KEKAMUEVO TUNHA TNG OpOPNS Elvat TOAD kPO GE YoM e
v vdAou oTéyn, de AMednke vtoyn, ondte : z= h=10.95m=11m

Apa, amd T1¢ Zyéoeig (3.14), (3.12), (3.11) kot (3.9), pokdmTovy:
k=0, 2343

cr(2)=0,562

Vm (z) =15,17 m/s

1(2)=0,417

Kat tehkd péoo g (3.8): ¢(z) =0,564 kN/m?

3.34.4  Ymoloywonog EEotepikov IIiéocov Katakdépvoov Emeaveiov

l. Aev0vvon avépov 0=0°( +X)

v’ b=18m

v’ h=1lm

v’ d=40m

v e=min(b;2h)= min(18m;22m)= 18.00m<d= 40.00m, dGpo. 7TPOKVITOLV Ol TUPUKAT®
(Zympa 3.15) Loveg vrodiaipeons, copemva pe Tov Kavoviopd.

V' hld=14/18=0.275, omdte npoxdmrovy otov [livaxa3.4 o1 cuvieleotéc eEmwTepikng micong yia

KOTOKOPLPOLG TOLYOVG UECH YPUUMIKNG TOPEUPOANG TV avtioToymv Tov Evpokdowa 1.
(TInyn: Zvuvredeotéic ewtepikng mieong Cpe)
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Katoym) e = min{b,2h}
| l b = 8106TUGT EYKAPGIU GTOV
d

| avepo
Owvnywoe=d
. A
\ GVveLLOC b
. D E —* A B C
agvepog — ¥ \I/
- b 7
| |
< =7
e/5’
Ao A
Oym
GVELLOG
2

ymua 3.14: Opiopdg Lovav Yo Kotakopueovg Toiyous

[Mivakag 3.4: Zvvteleotég eEmTeptkng mieons Ml KATAKOPLP®V TOTY®V Yo B=0°

ZONH A B C D E
gzl 1.2 0.8 05 0.8 -0.5
350.25 1.2 0.8 05 0.7 -0.3

2:0.275 1.2 0.8 05 0.735 | -0.355




Me Bdon Tig TIHEG TOV GUVTEAEGTMOV OVTAOV Kot LEG® NG apytkng oxéong (3.6) vroroyilovion
o1 eEMTEPIKEC TEGEIS We KAOE CDVNG.

Ot TYég avtdVv, 1 KATOVOUN KOl TO UNKOG KOTOVOUNG TG kdbe (dvng amewkovifovtol 6To
mopakdto Xynmuo 3.15:

3.6m 14.4m 22m
€ > € ><€ >

W, = -0.678 kN/m?

IIIIIIIIIItttttttt

= = 1
= = s
2 =)
= - ot
o w =3

— ‘18m

— =V

W.2=-0.4512 KN/m? W,C= -0.282 kN/m?

llllllllll 13333333

W, "= -0.678 kN/m?

Zymua 3.15: EEotepucég méoelg enl katakopuemv toiywv yio 8=0°
1. AgvBvvon avépov 0=180°(-X)
[a ™ devbuvon avty, wydovv ta B0 pe TV TPONYOVUEVN] TEPITTMOON GE OTL QPOPA TIG
JOTAGELG, TO VYOG OVAPOPAS TIS TYES TV GLVIEAESTAOV EEMTEPIKNG TECNG KO TIG TIHES TOV

eEOTEPIKOV MECEWV. e OTL AQOPE TNV KATAVOUN TOVS otV KATOyNn ovth O elvanl cuoppetpikn
g AevOuvong 6=0° w¢ mpog Tov GEove Tov Tepvdel kabeta amd TO KEVIPO TOL KTIpiov.

1. AwdvBvven avépov 0=90° (+Y)

b=40
h=11

AN
IR
S 3

4
1
d=18

3
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v' e=min(b;2h)= min(40m;22m)= 22.00m>d= 18.00m, dapo mpokHTTOLY Ol TOPUKAT®
Empa 3.16) {oveg vrodaipeons, cOPwva e Tov Koavoviouo.

v' hld= 14/18=0.611, omdte npokvdmTovy otov Ilivoka3.5 o1 cvviekeotés eEmTepIKNC TieoNg
YL KOTOKOPLOOVS TOLYOLG HECH  YPOUUIKAG TOPEUPOAIS TV  ovTioTO®Y TOV
Evpokmdua 1. (Inyn: Zvvreleotéc emtepikng miecong Cpe)

—

\" D E

avepo; —*
o b

Oymnee=d

B

= >

A

[ a—

ke qes -
e

yuo 3.16: Optopog Lovav Yo KaTaKOpLPOLS TOLY0VS

[Mivakag 3.5: Zuvteleotég eEmtepikng mieong ent KataKOPLP®V Toiywv Yo 8=90°

ZQONH A B C D E
2=1 12 -0.8 -0.5 0.8 -0.5

2<0.25 1.2 -0.8 -0.5 0.7 -0.3

2=0.611 1.2 -0.8 -0.5 0775 | -0.42

Me Bdon Tig TIéG TOV GUVTEAEGTMOV OVTAOV Kot LEG® NG apytkng oxéong (3.6) vroroyilovion

o1 eEMTEPIKES MEGELS We KAOE LOVNG.
Ot TYég avtdv, 1 KATOVOUN KOl TO UNKOG Katavoung g kbe {dvng ameikovilovtal 610

TapokiTo Xynqua 3.17:

59


https://www.spme.gr/biblio8hkh/shmeiwseis/

40m
<€ >
W.E=-0.23 KN/m?

BN S T N N
a —Zz 4
< - P
S — &
m||qJ _’513.6m
= 0
—;
Woo =3

4.4m

rtT1tr11t11

W.P= 0.44 kKN/m?

Zyua 3.17: EEotepkég méoelg ent katakopupwv Totywv yio 8=90°

Ml
1)

=
JW/N>X 89290~ =,°M

IV.  AwdBoven avépov 0=270°(+Y)

IMa ™ d1edbBvvon avtn, 1oyvovy T Bl e TNV TPONYOVUEVT] TEPITTOOT GE OTL APOPE TIC
JOTAGELS, TO VYOG OVAPOPAS TIS TYLES TMV GLVIEAESTAOV EEMTEPIKNG TEONS KO TIG TILES TOV
eEOTEPIKOV MECEWV. e OTL APOPE TNV KATAVOUN TOVG otV KATOoyn ovtn O elvan coppetpikn
g Atevbvvong 0=90° w¢ pog tov GEova mov mepvael opildviia amd To KEVIPO TOL KTIPiov.

3.34.5 Ynoroyiopég Ecotepikov Iiéccov Kataképvoov Empaveidv

Ot ecmTepIKéc MECELS OPOVV TOLTOXPOVO HE TIG eEMTEPIKES MECELS KOl TPEMEL GTOVG
VTOAOYIGHOVS Vo Aapdvovtot voyn poll pe avtég, yio kabe cuvdvacud dLVVITAOV OVOTYUAT®V.
O ovvieheotng eomtepikng mieong Cpi eoptdtar amd 1o péyebog Kol TNV KOTOVOUN TOV
aVOLYHAT®V 6T GLVOMKT EMPAvELD TOV KTipiov. Omov dev givar dvvarr| 1 0ev Bewpeitor emapkng
N &KTiUNoN Tov AOYOL AVOIYHAT®OV i Yo pio. GLYKEKPEV TepinTwon, T0te to Cpi mpémetl va
Aappdvetar og To TAéov ducopevég amo to +0,2 kot -0,3. T T1g dVo, AouTdV, OVTEG TEPITTOCELS
Kot péow G oyéong (3.6), Ba woydet:

v’ Cpi=0.2, Gpa: Wi=0.113 kN/m?

v’ Cpi=-0. 3, gpo:: Wi=-0.17kN/m?
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rtTtrtrrt11

1111

pu
= Wi=0.113 KN/m?
&=
&=

1111303113111

Tymua 3.18: Ecotepikég miécelg eni katakdpuov toiywv yio Cpi=0.2

111311111811

Wi=-0.17kN/m?

1111
Tttt

Tttt

Zynua 3.19: Ecotepikéc miéoelg eni katakdpupov toiywv yio Cpi=-0.3

3.34.6 Ymoroyiopiog EEmtepikav IIiéoemv Xtéync

To xtiplo ¢ mapovoag epyaciag Bewpndnke OtL avikel €§ oAOKANPOL otV TEPIMTOON
povoxkivovg oplovriog otéyng a=0° tov Evpokddwa EN 1991-1-4. Onwg Ko mponyovuévmg
BewpnOnie puKpd 1o TuNpo KeEKAEVNS 6TéyNg ondte ayvononke, dpa: z=11m.

Aev0vvon avépov 0=0°( +X)

v’ b=18m

v’ h=1lm

v’ d=40m

v' e=min(b;2h)=18.00m<d= 40.00m, apo mpoxdmTovVv o1 mopakdtm (Tynua 3.20) (dveg
vrodlaipeong, coppmva pe tov Kavoviopo.

v hld= 14/18=0.275, omdte npokvdmTovy otov Ilivoka3.5 o1 cvviekeotés eEmTepIknc misong

Y10 GTEYN HEG® YPOUMKNG TapeUPOANG TV avticToyymv Tov Evpokdowa 1.
(TInyn: Xvvredeotég eEmtepikng mieong Cpe, 10 otéync)
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N

Avepog
A
e/4 F
v v
[«
¢/10
<= o2

Eyuoe 3.20 Opopodg (ovav yo emtinedeg otéyeg

ZQNH F G H I
X1éym pe
arunpa -1.8 -1,2 -0.7 +0,2
avTiKeipeva

Mivoxag 3.5: Zvvteleotig eEwtepiknc [Ticong yio 6=0°

Ondte mpoxvTOVY TEMKAL!:

1.8m
45m | F
G l
W,
4.5m F
<€ >
9Im

Zymua 3.21: EEmtepkéc miéoelg otéyng



> Tt SiehOvvon avépov 0=180° 1oyvouv ta id10 aAAd pe GLUUETPIKT POPAL.

1. AevBvven avépov 0=90° (+Y)

v' b=40m

v h=11lm

v d=18m

V' e=min(b;2h)=22.00m>d= 18.00m, Gpo. mpokvdmTovy ot mapandve (Zyfua 3.20) (dveg
vrodilaipeonc, copemva pe tov Kavoviopo, yopis opmg ™ Zovy 1.

v' hld= 14/18=0.611, omdte npokvmTovy otov Ilivaka3.6 o1 cuvteleotés eEMTEPIKNG TTiEOTS

YW KOTOUKOPLOOLG TOYOUG HECH  YPOUUIKNG TOPEUPOANG TV  avTIGTOY(®V TOV
Evpoxkddika 1. (TInyn: Zuvieheotés e€mtepikng mieong Cpe,10 o1éyng)

ZONH F G H
XTéYN pe
oy unpé -1.8 -1,2 -0.7
avTIKEiLEVAL

Mivaxag 3.5: Zvvteleotng e€wtepikng Iicong yio 6=90°
Ondte mpoKOTTOLV TEMKAL:

5,5m 5,5m

2.2m = G =

Tynua 3.22: EEmtepikéc miéoelg ent katakdpuov toiywv yio Cpi=-0.3
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> Tt diehBvvon avépov 6=270° 1oyvouv ta id1o alAd e GUUUETPIKT POPAL.

3.3.4.7 Ymnohoywopog Ecotepikav IIiéocemv Xtéyng

Onwg kot mpv 1o TIG €6MTEPIKEC MEGELS €Ml KOTAKOPLO®V TolY®V. 'ETol Kol TV Yo Tig
€0MTEPIKEG TEGELS eml TG oTé€yNg, B AneBovV VoYM ot 600 JVGUEVESTEPES TEPUTTAOCELS Ol
0TOo1eg TPOKVTTOVV Y10 GLVIEAESTY| £6MTEPIKNG Ttieong Cpi=—0,3 kot Cpi=+0,2 ypnoonoimvag
™ oyéon (3.6). H @option mg oté€yng HECH OVTOV TV E0MTEPIKAOV TEGEMV KOl OTIG VO
TEPUTTAOGELS PAIVOVTOL GTO TOPOKATD GYTLOTOL:

ETEYN

Tyue3.23: Ecotepuc Tieon Téync yio Cpi=0.2 — W= 0.113kN/m?

[TTTTTTTT]

Tyfue3.23: Ecotepuc TTieon Ttéync yio Cpi=-0.3 — W= -0.17 KN/m?

3.3.5 Xeawopkég Apaoelg

Koatd v dbpkela evOC GEIGHOV OVOTTOGGOVIOL GTO £J0(POG EMITAYVVGEIS TOV EXOVV MG
OGULVETELDL T1) ONUOLPYIL AOPUVEINK®V SVVAUEMVY EML TOV KATAGKEL®V. AT TIC SUVAUELS ALTES OL
oplovtieg Bempovvtar ot TAEov GoPapic ympic avtd va onuoaivel, OTL KOl Ol KOTAKOPLPES OeV
pmopel vo. amoBovv KatasTpoeikég VO optopéveg cuVONKeS. g CEIGHIKEG OPACELS TYEOIAGLLOV
Bempovvtol o1 TAAAVTDOGELS TOV KTIPIov AOY® TOV GEIGHOV, Ol 0T0ieg OVOUALOVTOL KOl GEICUIKEG
deyépoets. Ot oelokég OpAoElS KOTATAGGOVTOL GTIG TUYNUATIKES KOl dgV GuvOLALovTaL pe AAAES
TUYNUOTIKEG OPACELS, OMMG emioNg deV cLVOLALOVTOL LE TIG OPACELG AOY® AVELOV.

Yoppova pe tov Evpokddika 8 — Mépog 1 (EN 1998-1), to amoteAéopata TG GEIGUIKNG
AmOKPIONG UTOPOVV VO DTTOAOYIGTOVV HE BACT TNV YPOUMKT — EALAGTIKY] GUUTEPLPOPE TOV POPEQL.
Avaloya P T XOPOKTNPLOTIKA TOV PopEa Umopel va ypnoiponombel Evag amd toug akdéiovbovg
d00 TOTTOLG YPOLUIKNG — EAAGTIKNG AVAAVONG:

1. M€60dog avdAvong opllovtiag eOpTiong

i1. [dtopopen avaivon eacpatog amdkpiong,

Yav Bactkés apyég OVTIGEIGUIKOD GXEOOGHOD O HEAETNTNG EMOUDKEL Y10 LUKPOVG GEIGUOVS VL
VRAPEOLY OAMOOEKTEG TAUCTIKEG TAPAUOPPMOELS EVM YO, TO GEGUO OYeOoUOD Vo vdpEet
amoevyr cofapdv Prafdv. Avtd mpaypoTomolEital TPOodIdoVIOS TAASTILOTNTO GTNV VIO
HEAETN KOTAOKELY] (LECM TOL GLVTEAECTN] GLUTEPIPOPAS KOl TOV OPIGUOV TOL HNYOVIGHOD
Katdppevong) kot oto PEAN avutng emAéyovtag olatopés Katmyopiag 1 1 2 ko kévovtag tnv
AmOPO{TNTI IKOVOTIKY] TPOGAVENGT TOV EVIAGEMV.
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21 mopovca epyacio ypnowomoinke 1 HEBOSOG ™G 1010UOPPIKHS AVAAVGNS PATUATOS
amoKplong, 1 onoia mepAapPdvel TApn [dtopopeikn avaAvon Tov GLGTHUOTOG KOl VITOAOYIGLO
™G HEYIOTNG GEICUIKNG amOKpLong Yo kéOe wopopen. H pébodog avtn mpaypatomomdnke katd
™V avdAivon pe to Tpdypappo Robot Structural Analysis.

*  Edagun Emrayvven agr (Zovny Zewopikng Eruivévvotnrog)

H évtaon tov edagikdv celopuik®v deyépoewv kabopiletarl pe Pdon tov kavoviopd avdioyo
™ meployn otnv omoia ekmoveitor | peAétn. H EAAGda vrodipeiton oe tpeic (DVEG GEIGUKNG
EMKIVOLVOTNTAG, OOV o¢ kéOe pio opiletor o TR CEICHIKNG EMTAYLVONG 1 Omolo €)EL
mBavotnto vrépPacng 10% ota 50 xpovia, onradn mepiodo emavoapopds 475 ypdvia. Ze kdabe
Covn avTioToyyel ol Tipn GEWGUIKNG EmTdyvuvons agr mov £xel Aneoel ue Paon to yéptn {ovov
a6 tov EN 1998-1 NA ,6mwg gaivetar kot oto Zynpa 3.24.

2TV oLyKeKPLUEVN HEAETT TO KTiplo PpiokeTor oty meployn g ATTIKNG, 6€ (DVI GEIGUIKNG
emkvduvoTTOag Z2 omote AapPaveTor n Ty Tov Kovoviopuov agr=0,24g

Zovn aglg
Z1 0.16
22 0.24
23 0.36 wore zore s e vt [

Zymual.23: Zoveg ewopkng Emkivovvomntag, EALGSa

= YYVTEAECTIG GTOVIULOTITUG P

INUOVTIKY TOPAUETPOS YO TO OYEOWICUO TOV KOTOOKELVMOV EVOVTL GEIGHKOV OpACEDV
amotelel to €id0¢ ™G VRO HEAETN KOTOOKEVLNG TO omoio opiletal HECSH TOV GULVTEAESTH
OTOVOAOTNTAS V1. ZYESOUOG CNUOVTIKOV KOTACKEV®V (T.). oYOAEln, VosoKouElo K.AT.) YiveTal
Y GEWGHOVG HE peyoAvTepes TeplOdoVg emavapopds ¢ Taéews tv 1000 1§ 2000 ypdvev. H
oToVONOTNTO, TNG EKACTOTE KATAOKELNG UECH TOV Eupwkmotka 8 mocoTikomoleiton e TV Ty
TOV GUVTEAEGTY| V1 .

H ovykekpiévn katackevn, mov amoterel Krtipro Tpageiov, aviker oty Kamnyopia
Ymovdarottog II (Zynua 3.24) , dpa =1

Kot woyvet: ag= yragR=1-0,24g=0,24g
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Kamyopia _ IMeprypaen
omovdMoOTNTAS Vi

Kripia Sevtepevovcas onpaciog yia 1 Snuocia acQalela, m.y. YEOPYIKA

I 0.80 KTipla, KAT.

1.00 | Zvvnén xtipwa, mov dev avijkovv oTig dhheg Katnyopies.
11

Kripwa 1@V onoiev 1) GE10KY] ac@dleta givar onpaviiky, appavovrag
1.20 VAOYN TIC GUVEREIEC KATAPPEVONC, .. OYOAEia, aiBovces cuvadbpoionc,
111 TOMTIGTIKG 13pVPATA KATT.

Kripa 1oV onoiev 1) akepa1dmTa Katd T S1dpKeta GEopdv eivat (oTiKng
1.40 | onuaciac yi@ ™V 7pocTacic TV WOMIGV, WY VOCOKOMEid,
v nvpocPecTixoi cTabpoi, GTabuoi TApay@YNG EVEPYEINS, KA.

Zyua 3.24: Katnyopieg omovdaidtnrag

= Yvvrereotic — Katnyopia Eda@ovg

Yg TEPMTOGEIS GKANPOV 1} Bpoy®d®dV 5aP®V TA PACUATO SETYVOVV UEYAAES EMTOYVVGELS Y10
LIKPEG 1010TEPLODOVS VD GE HAAOKA €040N eu@avifovior HEYAAES QOCUATIKEG EMITOYVVOELS
KOO KOl O€ PEYUADTEPEG TTEPLOGOVG. O TIHEG TV TOPAUETP®V 01 omoieg kabopilovv T0 pdcua
amokpiong dtvovtor otov Ilivaxa 3.6.

To Kripro I'pageiov edpdleton oe €dagog katnyopiag C dniadn woyver: S=1,15 ,Ts=0,20
sec,T¢=0,60 sec xou Tp=2,50 sec.

I%ggggg ;a S TB (sec) TC (sec) TD (sec)
A 1,00 0,15 0,40 2,50
B 1,20 0,15 0,50 2,50
C 1,15 0,20 0,60 2,50
D 1,35 0,20 0.80 2,50
E 1,40 0,15 0,50 2,50

[Mivakag 3.6: Katnyopieg €d4pouvg Kot TapapeTpotl andkpiong

= 2yvTEAEOTG GUUTTEPLPOPAS ( (KATNYOPia TAAGTINOTNTAC)

Q¢ mhaoTipndtnTo opileTol N KavOTNTO TNG KOTAOKELTG Vo, UTopel va avtioTadel 6To GeloHd
oXeOOGHOL OVATTOGGOVTOS MEYAAEG aAAG emtpentéc PAGPec (TAaoTikég mapapopemcels). H
Katnyopio mhactwomrog propet va givor vyniAn (KITY), péon (KMM) 1 yopniy (KIIX). H
TAACTLOTNTO TNG KOTAOKEVNG EKPPALETAL HECH TOV GUVTEAEGTY] GUUTEPLPOPAS ].

21N CLYKEKPWEV KOTAOKELT AOY® TOov OTL oTn pia 01evbuvvon yivetor ypnomn Symdviov
CLVOEG LMY SLOoKAUYING EVO GTNV GAAN 01E0BVVOT AELTOVPYOLV TANIGLO POTTNG COUPMVA [LE TOV
[Tivaxka 3.7, n Ti TOV GLVTEAEGTH GLUTEPLPOPES eivat: g=4,y1a HéoT KT Yopio TAAGTILOTITOC.
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ZTaTikGg TOTOC Katnyopia MAactipotntog
KM Ky

o) NMAaiow mapahafic pomwy 4 50tu/0t1

B) MAaiolo pe cuvBEopoug Xwpig eKKeVIpOTNTA 4 4
Alaywviol obvbeauol 2 2,5
TOvbeauol popdng V

v) Mialowt pe ékkevtpouc ouvBéououc 4 50(u/0t1

8) AVEGTPOUUEVD EKKPEUES 2 Zau/al

£) ZUOTALATA UE TIUPAVES QTG GKUPOSELL i) TOWW LOTA amo BAgne Keddhalo 5 Tou EC8
okupOSeua

ot) NAdiowo napadafrc pommwy pe cuvBeouout ywplc 4 4(1u/(11

EKKEVTPOTNTA

7) Mhaiow mapodafic poTiwy LIE TOLXOTIANPWOELS

AgUVEETEC TOLOTANPWOELS amod okupddeua f Toonotlla, os 2 2

enadn pe To mhaiolo

Fuvbedepévec TOYOMANPWOELS QIO OTALOHEVO GKUPOSENQ BAéme KepdAawo 7 Tou EC8

TolOMANPWOELS LoVWEVEC EvavTl Tou mAaloiou (BAéne 4 5(1u/(11

mAaiola porwv)

[Mivakog 3.7: AvTtepeg 0ploKES TIES OVAPOPAG TMV GUVIEAEGTMOV GLUUTEPIPOPAC Y10 GUGTHLLOTO
KOVOVIKA GE Oy

= ddaopo Xyeo0opov

Ot 6VYYpovVOL OVTICEIGUIKOL KOvOVIGHOT AapBavouy vdyn Tovg TNV EMPPOT TOV WO0TATOV
TOV €06POVG GTN LOPPY| TOV PAGLOATOG TPOTOTOLDVTOG TIG AUPUKTNPLOTIKES TEPLOdovg TB ot TC
nmov KaBopilovv Vv €vapén g meployng otabepng QOUCUOTIKNAG EMTAYLVONG KOl GTafEPNC

, , , , , 0,1 ,
eoopatikng toxvroag avtictorye. [ cuvvtedeoty amodcPeons n= / Troos ' KoUMW opllovria

OEIGLIKY Opaon pe amdoPeon 5% maipvovue Ot

Se(T) Aag S) MepioyEg TTou avTigToIoUV Ot aTA8EPr] ACHATIKNA
A fandxuch TaxuTATA HETAKIVNON

»
-

25

A\ 4

Yyquo 3.25: ddaopo Zyedtacpod v Evpokddika 8 atnv opildvtia dievbvvon yuo amdsPeon 5%

Ot avoAvTiKég oY€celg Tov divouv TNV EMTAYLVGT GXEOOGHOV Eival Ol TOPUKAT®:

0<T<Ty" Sd(T)zag.S‘|:§+% %—%H (3.15)
T S.(T)—a 25
Ty <T<T.: S4(T)=a,S ; (3.16)
—a gzs[rc}
To <T<Tp - S4(T) EglT
C D24 >02a, (3.17)
=agS£{TCTD}
Tp<T: 8,11 ¢ 72 (3.18)
>02a
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3.4 Xvvovaopoi Apdoewv

Oplokég KaTaoTACES €lval Ol KATOOTAGELS TEPO TOV OTOI®V O POPENS 1| TUAKO QVTOV Ogv
Kavomotlel mAEOV Ta KPITNPLoL GYEOOGHOD TOV. Atakpivoviol OTIG TopoKAT® 600 KoTnyopies
cOHE®VO pE TIG dtaTaéelg Tov EN 1990 :

* Oploxéc xataotaoelg aotoyiog (Ultimate Limit States-ULS, mAaotikéc avtoyés, oamdAsia
evotdbetog, Opavor, KOTMoT, avaTPOT K.T.A.), TOV GUVOEOVTOL LUE KATAPPELOT| 1 LE 100OVVOLESG
HOPpPEC aoTOoYiog TOV POPEN 1) TULLATOG TOV.

* Opwokéc kataotaoel Asttovpywkdtrog (Serviceability Limit States-SLS, petaromicelc,
TOAOVTOOELS, PNYUOTOGES K.T.A. ) TOL OLVOEOVTOL WE OCULVONKEG TEPOV TV OMOIWV OEV
TOPOTNPOVVTOL TAEOV 01 KOOOPIOUEVEG OTONTNGELS Y10l TO POPEX. 1] Y10l LEAOG OVTOV.

Ot xotaotdoelg avtés (ULS wow SLS) mpooeyyilovion pe mpocavénon tov @optimv
Aertovpyiog TOL EOPEN PECH TV EMUEPOVS GUVTEAECTMOV OCQPOAEING () KOL TOV UELOTIKOV
OUVTEAEGTOV (W) YL TNV TEPIMTMOON TOVLTOXPOVNG EUQAVIONG TOV OKPoiwv HeYEODV ToOV
petafintov dpdoewv oto eopéo .Ta mpoxvmtovta @optio ovopdloviar @optio 1 Opdoelg
oXeO10GHOD KOl YPNOCULOTOOVVTOL VIO HOPPT) GUVIVAGUMY Ylo. TO oYedoUd Tov Qopéa. O
oxedlacpoc Ba mpémet vo Pociletar ot ¥pNoN KOTAAANA®V, Y0 TN GLYKEKPLULEVN] OPLOKT
KOTAGTOOT, TPOCOUOI®UATOV TOL QOPEN KOl TNG (OPTIONG Kot TPEMEL Vo EAEYXETAL OTL OEV
VILApYEL VIEPPAOT) GE Kapio oplokn Katdotaot).

oo - Opwaxec xa1acTacT
Opro) Kat1acTact) acToyias AeTovpyOTTa:
Avapeviig Evpeviyc Avopeviis Evpeviy
Eniopaon Enipact) Eniopacy) Exiopacn
Y6 135 1.0 1.0 1.0
Y0 1,5 0 1.0 0
[Mivakoag 3.8: Zvvieleotés acpareiog goptiov
APAIEIZ h <) ¥ h #)
Empairopeve popria ot Kripra
Kamyopia A: xatowies, cuvijén Ktipua xatonaev 0.7 05 03
Kanyopia B: yopor ypageiov 0,7 0,5 03
Kamyopia C: xd)pm owc'xOpmcms 0,7 0,7 0.6
Koamyopia D: xmpm KATAGTNUATGV 0,7 0,7 0.6
Kamyopia E: 7mpm anoequucq«: 10 09 08
Kanyopia F: yGpot xoxhogopias oympdrev
Bapo‘, omuatev < 30tn 0,7 0,7 0.6
Kamyopia G:ydpor xuxhogopiag oympatev
30tn < Bapog oympdrev <160t 0,7 05 03
Kanyopia H: otéyeg 0,7 0,5 0.3
Dopric N1OVIOU EXAVE OF KTIpWQ
Owiadia, Iohavoia, NopPryia, Toundia 0,7 0,5 0,2
Yrohrouta kpat) péin tov CEN pe vyopetpo H >1000m 0,7 0,5 0,2
Yrorouta xpam péin tov CEN pe vyopetpo H <1000m 0,5 0,2 0
Popria avépov o KTipla 0.6 0.2 0
OeppoKpaoia (EKTOC-TVPKATGL) OF KTipW 0.6 05 0

[Mivakog 3.9: [potevopeveg TYEG T®V GUVTEAESTOV GLVOVAGLOD Y cOuemva pe tov EK1
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To Krtipto g epyaciog anoteiel Krtiplo I'pageinv, ondte avikel otnv Katyyopio B, kot dpa:

= T kivntd eoptio: ye=0,7 , y2=0,3 (Yo 6EI0UIKO GLVELOGUO)
= T eoptio avépov: ye=0,6
= T @optia yoviod: yo=0,5

= Opuwki Kotdostoon Actoyioc

Ot ovvovOGHOl CYESIOGHOD YL TOV €AEYXO OTNV OPLOKN KOTACTOON aoToyioc, €ival ot
axoAovdot:

1. Boaowkog Zvvovacopoc:

Eq = Xjs1Y6j " Grj Vo1 Qur T Lis1Yoi Yoi -~ Qui (3.19)

2. ZelopKog ZuvovacHoc:

Eq = Xjs1Grj + E+ Lis1¥2* Qi (3.20)

2T0V¢ GLVOLOGHOVE TOV TPAYUOTOTOMONKAY Yo TNV S10GTAGIOAIYNOT KOl TOV EAEYYO TNG
GLYKEKPLUEVNG KOTAOKEVTG 6TN dvopev) Katdotaon (Yc=1,35/ 7o=1,5), cupforilovrol:
-DL: 1B petarlkov ototyeiwv
-ADL: 1 cOppuktng mAdkog, mpdcoheta povipa eoptio opoP®V, YPOUUIKO popTio YyuaAlo0
-LIVE (Q): xtvntd @optio opopwv
-SNOW (SW): poptio ytoviodh
-W1_0: poprio avéuov pe katevbouvon +X kot yio esmtepikn micon Cpi=0,2
-W2_0: poprio avépov pe katevbouvon +X kat yio ecwtepikn mieon Cpi=-0. 3
-W1 90: goptio avépov pe korevbovon +Y kot yio ecwtepikn| tigon Cpi=0,2
-W2_90: goptio avépov pe katevbuvon +Y kat yio ecmtepikn wigon Cpi=-0. 3
-EX: oetopukn dpdom katd X
-Ey: cewopkn dpaon xotd Y
AtevkpviCetor 0Tt o1 vroloyiopol £yvay yua Tig dtevbuvoelg avépov +X,+Y, kKabag To KTiplo
CLUUETPIKO Kot To. amoteAéopota Ba elvar ta 1010 Kot Yo TI TEPUTTMOCELS AVEHOL -X,-Y

Baoikog Tuvdvacudg ue fooikd goptio to Kivntd (Q):

1) 1.35* (DEAD+ADL) +1.50*Q+1.50*0.60*W1_0+1.5*0.5*SW
2) 1.35* (DEAD+ADL) +1.50*Q+1.50*%0.60*W2_0+1.5*0.5*SW
3) 1.35* (DEAD+ADL) +1.50*Q+1.50*0.60*W1_90+1.5*0.5*SW
4) 1.35* (DEAD+ADL) +1.50*Q+1.50*0.60*W2_90+1.5*0.5*SW

Boowdc Xuvdvaoudc ue Baowd goptio tov Avepo (W):
5) 1.35* (DEAD+ADL) +1.50*%0.70*Q +1.50*W1_0+1.5*0.5*SW
6) 1.35* (DEAD+ADL) +1.50*0.70*Q+1.50*W2_0+1.5*0.5*SW
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7) 1.35* (DEAD+ADL) +1.50%0.70*Q+1.50*W1_90+1.5*0.5*SW
8) 1.35* (DEAD+ADL) +1.50%0.70*Q+1.50*W2_90+1.5%0.5*SW

Baowkoc vuvdvacude pe Booikd goptio to Xidvi (SW):

9) 1.35* (DEAD+ADL) +1.50*0.70*Q +1.50*0.6*W1_0+1.5*SW
10) 1.35* (DEAD+ADL) +1.50*0.70*Q+1.50*0.6*W2_0+1.5*SW
11) 1.35* (DEAD+ADL) +1.50*%0.70*Q+1.50*0.6*W1_90+1.5*SW
12) 1.35* (DEAD+ADL) +1.50*0.70*Q+1.50*0.6*W2_90+1.5*SW

Kotd tov oyedwopd tov ktipiov, emrpémetor vo €Qappocfodv amhovoTePOl KOAVOVES
EMOAMAMOG TOV GLVICTOGHOV TOV GEIGHOV, OTMOTE ONUIOVPYOLVTOL Ol TUPUKAT® 8 GEIGUIKOL
oLVOLOCHOL, GTOVG OmoioVG YiveTol N amAoiky Bemdpnomn g TavTdypovnS dpdong Tov GEIGUOD
o115 0V0 KVpleg dtevBvvoeic X (Ex) kon Y (Ey) og mocootd 100% ko 30%, avtictoryoa.

Xelopikol Xuvdvaopot :

13) 1.00*(DEAD+ ADL) +0.30*Q + Ex +0.30*Ey
14) 1.00*(DEAD+ ADL) +0.30*Q + Ex -0.30*Ey
15) 1.00*(DEAD+ADL) +0.30*Q + 0.30*Ex +Ey
16) 1.00*(DEAD+ADL) +0.30*Q + 0.30*Ex -Ey

= Opuwkn Kotdotoon ASTovpyiKoTNTOC

O oVVIVAGUAC GYEOLOGLOD Yol TOV EAEYYO GTNV OPLOKT KATAGTAGT AEITOLPYIKOTNTAS, Elval O
aKoiovBoc:

1. XapaxtmploTikdg GuVOVAGHOG:

Eq = Xj-1Gkj+ Q1 + 2i=1Vo, - Qk,i (3.21)

Ondte TeMKd TPOKOTTOVY Yo dvepeviy Kotdotaon (Ye=1,00/ yo=1,00), :

Booikde Zuvdvaouog ue Bacikd goptio ta Kivntd (Q):
1) 1.00* (DEAD+ADL) +1.00*Q+0.60*W1_0+0.5*SW
2) 1.00* (DEAD+ADL) +1.00*Q+0.60*W2_0+0.5*SW
3) 1.00* (DEAD+ADL) +1.00*Q+0.60*W1_90+0.5*SW
4) 1.00* (DEAD+ADL) +1.00*Q+0.60*W2_90+0.5*SW

Baowkoc uvovacude pe Bootkd eoptio tov Avepo (W):
5) 1.00* (DEAD+ADL) +0.70*Q +1.00*W1 0+0.5*SW
6) 1.00* (DEAD+ADL) +0.70*Q+1.00*W2_0+0.5*SW
7) 1.00* (DEAD+ADL) +0.70*Q+1.00*W1_90+0.5*SW
8) 1.00* (DEAD+ADL) +0.70*Q+1.00*W2_90+0.5*SW

Baowkog uvovacudg pe Booikd goptio to Xidvi (SW):

9) 1.00* (DEAD+ADL) +1.50*0.70*Q +0.6*W1_0+1.00*SW
10) 1.00* (DEAD+ADL) +1.50*0.70*Q+0.6*W2_0+1.00*SW
11) 1.00* (DEAD+ADL) +1.50*0.70*Q+0.6*W1_90+1.00*SW
12) 1.00* (DEAD+ADL) +1.50*0.70*Q+0.6*W2_90+1.00*SW
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4 ANAAYXH KAI AIAXTAXIOAOI'HXH ®OPEA YIIO
XTATIKOYX XYNAIAXMOYX

270 TOPOV KEPAAOLO TPUYLUTOTOLOVVTAL 1 OlOLGTOGIOAOYNOT KO Ol OTTOTOVUEVOL EAEYYOL GE
OKA ot OKA, pe tv Ponbeia tov otatikod mpoypdupotog Robot Structural Analysis
Professional ue Bdon tov Evpokddika 3 kot 4. Anuovpyndnkov opddsc pekmv, €161 OOTE va
amopevyfel 1 TANODPA SPOPETIKMV dotop®V Tov B KabioTovoaV TNV KATACKELT TEPITAOKN
KOl OVTIOTKOVOLULKT].

Ye 6t agopd T Xoppkrn [MAdko, ovt) avodlvOnke pe v Pondeio Tov TPOYPAUUOTOS
Symdeck Designer 2, eve ot Loppikteg Atadokideg dactactoloyndnkay pe v Pondeia tov
npoypaupatog ArcelorMittal Beams Calculator.

o tovg ehéyyovg Pehdv ota péEAN ANEOMKAv VTOYN TEPLOPICUOL, COUPOVO LE TOV
Kovoviopd. Zm @don Katackeung mov dev €xel emtevybel ocvuppktn Asttovpyia ta BEAN mOL
onuovpyel to 1010 Papoc G devTEPEVOLCASG OOKOD KOl TOL VOTOL GKUPOJEUNTOG
wopoAapfPavovtol amd T HETOAAIKY] 00KO evd oTn @Aom Asttovpyiag onpiovpyovvton ta PEAN
MOy TV TPOSOeTOV LOVIL®V KOl KIVINTOV QOPTIOV Kot TopaAapfavovtat amd T COUUKTT d0KO.
-Opia katakdpveoVv Beddv and cuvolkd eoptio: Whna= 1/250
-Op1o katakdpLe®V Beddv ard petafintd eoptia: W,=1/300
(Omov I=pmkog pérong)

-Op1o. 0p1lOVTIOV HETATOTIGEDV GE TOAVDPOPa peTarAlkd ktipta: h/150
(Omov h=byog opdpov)

4.1 Awoctacroréynon Xoppuktng Iidxog

Ot ovppkteg TAbKeS amotelobvtan amd YoAvBOOPLALY Kot el TOTOL £yYLTO CKVPASEUM. XTO
dvo péPoc G TAAKOG OlTAGCETOL OTAGUOC, oLVNO®G TAEYUO, YO TOV TEPLOPICUO TNG
PNYLOTOONG Kot TNV TOPaAafr] TOV apynTiKOv pomdv, Onwg gaivetor oto Zynuoa 4.1. Ta
YOAVBIOPUVAAL ¥PNCIUEVOVLY GTNV PACT] KATOOKELNS G TOTOG Y10 TO £YXLTO GKVPOOELO KOl MG
OMAMGHOG TNG TAGKAG otV @dorm Asttovpyioc. H ocvvepyasio xaAvfdOQUALOL — GKUPOSEUATOG
emruyydvetor pe v wpOPAEYN VELPMOOEWV GTO YAAVPOOPLVAAO Kot pe ddTaln OLOTUNTIKAOV
GLVOECUOV (STUNTIKOV NA®V) GTIS 6TNPIEELS TV YAAVBIOPLAA®V.

Mo 10 oyxedacpud TV GCOUIKTOV TAAK®OV Ypnoiporoonke yoivpfdoguilo SYMDECK 73
(etarpio: EAAXTPON XAAYBOYPI'IKA TTPOIONTA) to omoio givat £va yorBovicpévo Tpopii
Tpanef0EO0VG GYNUATOG TOV YPNCULOTOLEITAL Y10 TV KOTOGKELY] COUUKTOV TAUKOV HEYAAWDV
avorypdtov. To dveo méipa tov elvar evioyupévo Evavtt Tomkod Avylopod pe pion evoldpeon
evioyvon 610 PHEGO TOV. ZTO KOPUO LIAPYOVV EOIKES VELPMGELS (EvTLTOpaTa) unKovg 40mm, To
omoio. mpocdidovy TV emmAéov ocvvaeelr Tov oamorteitor  petagd  xoAvPdOELALOL Kot
OKLPOOEUATOC OUTMG (MOTE VO,  HETAPEPOVTOL Ol  OVVAUELS OSWUNKOVS  OldTUnonG  ov
avantocoovtol Hetash tv d0o VAKOV. Ta yaAvfdOQLALN Tapdyovtal HE To LYNAGL EMImEdQ
nmowdttog FeE320G ocbpowva pe tov Evpokadwka 3, oe tayn and 0,75 g 1,25mm.
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Lnopoleva

Y

Zyua 4.1: Alupopemon COUIKTNG TAGKOG

= Avartoypa: 1250mm

= [Tdyog: 0,75mm ~ 1,25mm (+ 0,02)
» KédAoyn: 750 + 5,0mm

* BaOog: 73 + 1,0mm

* [Idtnpo: 187,5 + 2,0mm

Mg yvopovo Tig mapandve amaitioelg tov Evpokddika 4 (Mépog 1.1) emdéybnke telkd
TAGKO GLVOALKOD Tthyovg  h,;=150mm (hp=73mm, hc=77mm), pe:

= [Téyog xaAvBdopuAlov: tp=1,00mm

* Onlopotg Zmpitewv: @8/20 (=As,min=0,2% amopuyn pnyLATOOTS)

* Onlopotg Avorypdtov: ©6/25 (=As,min=0,1% amopuyn pnynaTtmong)
* Enucdioyn omopov: ¢=30mm

TomoBetOnkav cuveyn YoAvBOOPLALY e TIC VELPAOGELS KAOETES OTIG d100KIdES, OGS PaiveTot
010 Xynua 4.2.

187.50 187.50 187.50 187.50

71.50

R0

136.32 48.00
750.00

50.00! 50.00

Syfua 4.2: Teopetptkd yopoktnpiotikd 3oAvBooeuAiov

®Doptio Xyedroopnov thaxac 1°°-2°° 0pdoov otnv OKA:
Geo= 1, 35*(DL+ADL)+1,5*Q=1,35%(2,73+0,7)+1,5%(3+0,8)=10.5 kN/m?

®oprtio Xyedrwoonov trhaxac 3% opéoov oty OKA:
Qeo= 1, 35*(DL-+ADL)+1,5%Q=1,35*(2,73+2,6)+1,5%0,6=8.2 kN/m’

72



Kobng ta poptia d1apépovy 6Toug dV0 TPOTOLG 0POPOVS GE GYECN LLE TOV TEAELTALO, Y10 TOV
ELeYYO KOl TN S10GTOGIOAOYNON TOV TAUK®OV TPOYLOTOTOONKay 000 TOUES Kol EMAEXONKE ®G
duopevésTtepo ot Topég avtég  (mhdtovg b=1m) vo yivouv yio To peyoldtePo Gvorypo TAGKOG
uqkovg 1=40m.

Ot gmldoelg éyvov Kot Yo TiG 2 TOHES Kol TPOEKVYE OTL EMOPKOVGOV TO TOPATAV® UEYED.
[Mopaxdto mTapovctdleTor EVOEIKTIKA 1 SUGTACIOAOYNOT KOl O EAEYYXOG TNG CUUUIKTNG TAAKOG
oV 1°° 0pd@oL:

@ @ 1' Project information

s/n L k)
3.8 KEUBrkELErk BLEk BBk CUEKELEKELEk ELEkBLE BBk CLErKOLE K ELE i ELEkBLEk BUErk BLErK LB K ELErkELE kMM fl = m) = Bq (ijm2)
. A

R e

Self weight G = 2,73 kM/fm2

Additional dead I... [g, 7 kifm2

2,020 2.0 2.0 .0 re.0 a0 2.0 n2.0 n2.0 2.0 2.0 re.0 a0 0 n20 r2.0 re.0re.0ra.0 e m

| Draw slab |
[] Left cantilever L= l:l q= l:l [Jright cantilever L = I:I q= l:l Y= o~
General  Construction phase checks = Composite slab checks  Fire resistance check
1 M ps=  39280Nmm
n—\—/—\/—\—/—\/—\—/i o= Mk
_____ VRae™ 31.40 KN/m
t=[100 v]mm  mpp-[10 | As200 | cn¥m = [EE Jo
c:[m v|MPa  qe=[im | @ o] mmid= [5 o lem |1‘= poim v |
: d - Vird

S:isoo viMPa Ts=
h=|0.15 m c=m

Fe:iSZU VIGL-[Pa

Tynuo 4.3: Tevikd Xtoyeio mhidxag 1°°-2° opdpov

411 ®aon Kataokevg

2 @AoN KOTOOKELNG O OYEOCUOC yiveton pe PAom TIC OPlOKES KATOOTACELS O0TOYIOG Ko
Aertovpywkdmrog. Ewdwdtepa edéyyetor - dvvoatdmrta mopoAofng g pomng KAUWNG mTov
TPOKAAOVV TO dPAOVTA POPTiO Ao TO YAAVPIOPVAAO [LE TO OEGOUEVO GTOUTIKO GUOTN LA,

Ta poptio Tov epapudlovtan giva:

-70 1010 BAapog xaAvPIOPLAAOV,

-70 1010 BAPOg VOTOV GKLPOSEUNTOG KO

-poptio ddotpmong (Aapupdavetor mg ®EEMEPO) éva, opotdpopeo kataveunuévo 0,75kN/m2 mov
dpa o€ emeavele 3mx3m. Edd cuvinpntikd £ytve n mapadoyr| 0Tt dpa 6 OA0 TO UNKOG.

H oploxn katdotaocn avroyng de&dyetar sopeovo pe tig otaéels tov EN 1993-1-3 mov
aQOPOVV TIG AEMTOTOLYEG OTOUES YUYPNS OWUOPPMOONG. TNV TEPIMTMOOT OV Yo OEOOUEVO
Thyog xoAVPOOPLAAOL 0 Aeyyog dev Kavomoleital, mpoPAémovior evolduecses otnpiEelg oto
xoAvBo6eLAALO. Emtiong Oa mpémet ta PEAN KAy Tov dnpiovpyodvtal va. lvar evtog TV opiov
nov kabopilovror amd tov Evpokdoka 4.
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General Construction phase checks  Composite slab checks  Fire resistance chedk

-3 59| Bendin check:
M KNI P22 453 452 457 462 452 452 45-2.45-2. 467 452 452 45-2.45-2. 467 452 452 45-2.45 209 Sendngmoments che

033 < 1.00 - Ok!

| !lf‘.'-'l il !Iiﬂfl I!ir{"'

il |||I||I||
i 1| |I ||rm

i
1.721701.681.691.601.691.691.6491.691.6591631631.601.691.63916591631.701.72
M 22 0.08 < 1.00- Ok!

izt

A

¥ Iy
| I

Deflections check:

Fy
Load combination Span : Al w | Supports: |0 T{ Solve

@5

o Limiting deflection: L /180 | or|20 Change
Deflections

ZyMua 4.4: Aldypoppe poTtdV GOUUKTNG TAAKOG Kot EAEYYOL KOTA T QACT] KOTUGKELNC

General Construction phase checks  Composite slab checks  Fire resistance check

Uad (mm) Bending moments check:
0.33<1.00-OK!
-0.03 -6.86E-5 -6.56E-9.03
B A A AR A A A E AR TG E
40035037 026036036 036036 0.360.36 0.236 036036 0.360.37 0.35 0 40 Deflections check:
n.ez2 082 0.08 < 1.00 - Ok!
ry
Diflections calculated for G Span : |Al ~ | Supports: |0 T{ Solve
(_) Bending moments
. Limiting deflection: L /| 180 | or|20 Change

Zyqua 4.5: Ardypappo BEAdV Kapyng Katd T ¢Acn KoTooKELNG

412 daon Asrtovpyiag

AteEdyovron édeyyor 1000 oe OKA, 600 ko oe OKA, evd ta goption mov dpovv ot Gacn
Aertovpyiog omn ovppiktn mAdka sivor ta 010 Bapoc G kot to weéAipo goptio Q. I'a tov
TPOGOIOPIGHO TMOV EVTOTIK®OV HEYEODV TOL GUUUIKTOL QOpEn AOY® TMV TOPATAVE OpAGEMYV,
Bewpeitar 1 emPoAr] Tov WEEAMPOL PopTiov Q ¢° OAN TNV EMPAVELD TOV POPEQ.

General Construction phase checks Composite slab checks  Fire resistance check

Bending moments chack:
0.46<1.00-0K!
Vertical shear check:
0.39<1.00 - Ok!
Longitudinal shear check:
043<1.00-0K!
Deflections check:

0.02 < 1.00 - Ok!

321 3.2

16 (O s geadioad) T QY
Limiting deflection: L / | 250 Change
() Deflection EJ = 37333 KNm2/m

Syfuo 4.6: AlGypoLe. pOTTMV GOULKTNG TAGKOC Kot EAEYYOL KOTA TN (pACT) AELTOVPYioG
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General Construction phase checks Composite slab checks  Fire resistance check

Bending moments check:
@ tkh (0 . . / 12.91 0.46<1.00 - Ok!
Vertical shear check:
039 <1.00-Ok!
! Longitudinal shear checl:
] 1|| 043 < 1.00- OK!
1OV o g Deflections check:
0.02 < 1.00 - Ok!

B
7

Y68+ 0oy dend1oad) T QY
Limiting deflection: L f | 250 Change

() Deflection EJ = 3733.3 KNm2fm

Zyua 4.7: AGypoppLo TELVOVGMY SUVAUEMY GUUMIKTNG TAAKOS Kol EAEYXOL KATA TN @AGT AELITOvpYiog

General Construction phase checks Composite slab checks | Fire resistance check

Bending moments check:
0.46<1.00 - Ok!

Vertical shear check:

-1.43E-5 -1.43E-5 039 1.00-OK!

v\%ﬁv%ﬂ\%\ﬁ\%\%\%\%\%@@\é\é\@% Legint o k.

UG (mmi

002 0.070.08 0.080.08 0.08 0.080.08 0.080.08 0.08 0.080.08 0.080.08 0.07 .08

Deflections check:
020 020
0.02 < 1.00 - Ok!
Bending moments
© R
O shear Limiting deflection: L / [ change
@® Beflectiori E] = 3733.3 KNmz/m

Zymua 4.8: AlGypoppo TELVOVGMY SUVALEMY CUOLIIKTNG TAAKOS Kol EAEYYOL KATA TN (0ACT AElTovpyiog

4.2 Awrpntikoi Hiou

H Swtpntikny obvoeon peta&h odnpodokov Kol GKUPOSEUATOS OTIS CUUUIKTEG dOKOVG TNG
KaTooKELNG EAGPOAMIETON HEC® KOTAAANANG S1ATAENG SLOTUNTIKOV GUVOEGUMV.

O apBpdc, n 01dtaln KabMOG Kot To YOPUKTNPICTIKE TOV STUNTIKGOV NA®V Kabopioctnkay, Le
Baon to EN ISO 13918, sopugpwva pe to mopakdtm:

1) To Hyoc h tov kabe dratuntikod HAov Bo Tpémel vo amEyel amdOGTOOT UEYOADTEPT] TOV
20mm omd TV EMPAVELDL TOL GKVPOOENATOS, HEYOADTEPN TV 30mm amd T0 LVYNAOTEPO
onueio tov yaAvPdOELALOL Kot emiong va Ppioketol kotd To dvvatdv oe OAPOUEVO
okvpodepa (dnradn va £xel katd To duvatdv ueyorvtepo h).

Apa 150-73= 77mm<h<150-20=130mm
Emiléyetar vyog nhov: h=125mm
2) Q¢ mhyog dratuntik®v NAov emiéyetor d=19mm.

XpnowonomOnkav, Aowmdv, Swtuntikoi ot kepaiic TRW Nelson KB 3%4”-125 movu
amoTEAOVV Kol TOV ouvvnbéotepo TOmO, pe Swdpetpo d=19mMm kot €PEAKVOTIKN OVTOYN
fu=450MPa.
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4.3 AwoToclordynon TOUUIKTOV AOKAOV Kol Al0O0KIO®V

Ot mhdkeg Tov 0poemV edpdlovtor el AUPEPEIGTOV GUUIIKTOV O000KId®V (TapIAANA®V
ot doevbuvon Y) pe mAdtog emppong 2m (eKTOG TV akpoimv doK®V Katd Y mov givatl to pcd)
Kot UNKog ico pe 6m.

21 @AoT KATOOKELNG, TO TOPaTdve HEAT S0VAEHOLV MG GLONPOd0KOl, EmouEveg Ppiédnke
petd amd eAEYXOVG OTL KIVOLVEDOLV EVOVTL TAELPIKOV AVYIGHOV. [ Tov Adyo avtod kot yio Adyovg
OKOVOUIOG OmoPAGIoTNKE VO YiVEL TPOCWPIVY] VTOGTNPIEN GTA. UIGE TOV UNKOLG TMV UEADV.
Ondte 0NV OACT KOTAGKELNG 01 d0KOl avTILETOTILOVTAL MG GLVEYELS OLO AVOLYUATOV, EVED GTN
(Ao AEITOVPYING OC OUPLEPELOTES,.

[Mopokdto mapatidevar 1 S1eToc10AdYNoT Kol ot EAeyyotl pag Tumikig dadokidag tov 3%
opoeov (Zynua 4.9), onwe npaypatonomdnke pe v PBondeia tov Tpoypdppatog ArcelorMittal
Beams Calculator. ITapdAinio mpoypoatonomdnke Kot 0 EAEYYXOG EMAPKELNG TOV OLOTUNTIKOV
NAov.

4.3.1 "Eleyyoc Tomkig dwudokidag 3 opogov

Tumikn 01060Kidoo A1ges:
-Awropn): IPE200
-Mnkog: I=6m

-ITAdrog empponic: b=2m

7 ;‘//
/?/

. |

5\ %2 EERERY
X
N —=F

: —8 8| 8 = :
- ~ el ] » Bl ¢ ¥ B

Jg/ N

o Ll g &
q [/t ¢ < B

{PE 560 PEGS
I | I |
i i i i
v b i b
1 | 1 |
t , i i i i i
i i i i i
i i D Z=1095m - Story 3

yua 4.9: Katoyn tng e&etalopevng cOpuktng dtodoxidog

76



750. mm 750. mm

150. mm

IPE 200 - §355 200. mm |

2000. mm 2000 mm

P A A 0 O 0 A A A A A A A A A A W O WA W A WY

Propping
6.000 m

ZyMua 4.10 : Topég g ocOppKTng dtodokidas Ajoss
(ArcelorMittal Beams Calculator)

Preliminary Design Note

DATA
General parameters COMPOSITE BEAM
Main span L = 6.000m
Intermediate beam
Width on the left Ly = 2.000m Mazx. participating width Ly = 1.000m
Width on the right L = 2.000m Mazx. participating width Lz = 1.000m
Slab
Slab with profiled sheeting Total thickness = 15.00 cm

Profiled steel sheeting ™" , perpendicular to the beam
(h=73.0mm ,e=1875mm; b12: 50.0 mm ; by = 95.5 mm ; t=1.00 mm;
fy =320 M/mm® ; M= 0.00 dai/m®)

Sheeting not inferrupted at beam

Section IPE 200 - $355 JRIJOLJ2/K2
h = 2000mm A = 28.48 cm;
by = 100.0 mm Ay, = 14.00 emy
tw = 5.6 mm ly = 194317 cm,
t = 8.5 mm . = 142.37 cm;
r = 12.0 mm s = 6.98 cm_
ly = 12988.00 cm,
Waiy = 194.32 cm”
Wiy = 220.64 cm*
Materials
Steel 210000 Nfmm®

o 7850 ka/m

Steel grade 5355 JRAJO2/K2 - Reduction of fy with thickness according to EC3

Databases 2016_01 Flanges fr = 355 Nimm®
web fw = 355 N/mm?
Section i, =  355Nmm°

: = 0814

Concrete slab C25/30

fu = 25 Nfmm?®

Eemn= 31476 Nimm?

Zynua 4.11: F'evikd otoyyeia dradokidog
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X @aoon kotookevng 1 dadokida mapoaiapPaver to 1dov Papog g, 10 1010 Pdpog Tov
YOAVBOOPLAAOV, TO POPTICL TOL VOTOV GKLPOSEUNTOG TNG TAAKAG KOL TAL POPTIO SIACTPOCNG TOVL
OKLPOOEUATOC, OTTMOC PaiveTOl Kot 610 Zynua 4.12.

Xmv paon Agitovpyiog M dtodokida etvar TAEOV cOUIKTY Kol apeiépelotr). Ondte, erEyyetan
HUOVO Yo BeTIKEG POTEG e QOPTIOL AVTA TTOV €iye OTN PAOT KATOOKELNG EMOVENUEVO KOL [LE TOL
TPOGHETA LOVILO KO TO KIVITA.

Modular ratio for LONG TERM Ceq= 2374
Modular ratio for SHORT TERM Ceq = 5.67
Shrinkage (R) - Long term 3 =300.107
Density of the concrete (slab) o= 25.00 kN/m®
Reinforcement steel T = 500 Nfmm®
Connection Connectors TRW Nelson KB 3/4"-125
b = 19.0 mm
o= 1250mm
fy = 350.0 N/mm;
fu = 450.0 Nfmm~
Main span L=6000m e= 018 m n= 1row(s)

Total number of connectors @ 32

Lateral restraint of the beam - The beam is laterally restrained at supports

Main span x= 3.00m {upper and lower flange laterally restrained)
Propping in the construction stage Mumber of proppings in the span - 1
Loads

Loads at construction stage

Permanent loads (@) Dead weight of the profile 0.22 KNim
Dead weight of the slab { 2.73 I-<Na'm2] 5.46 kNim
Construction load (Q;) Q,= 075 kNfm® 1.50 kKMN/m

Loads at final stage

Permanent loads Dead weight of the profile 0.22 kNim
Dead weight of the slab { 2.73 I-<N;'m2] 5.48 kN/m
Span Surface load = 2.50 kN/m’

Live load case n® 1 (o = 0.70)

Span Surface load = 0.50 kN/m®

Zyfua 4.12: T'evikd otoiyeio 010.00KidaG, SIUTUNTIKOV NAMV KOl opPTimV

AxoiovBobv ot €heyyor ¢ oatopng ot Pdon Koataokeung. Apywkd mpaypotomoteiton
Katataln g OTOUNG G1OMNPodoKoy (AeYY0G KOPHOV Ge KAUYMN Kot TéAUN o€ OAly™) Ko pe
Baon to @optioe mpaypatomolovvor ot EAgyyor o Awdtunon kot Kdapym. Adye omovciog
TAEVPIKNG EEACPAAIONG EAEYYXETOL €V GLVEYEID TO PEAOC OE XTPENTOKOUTTIKO AVYIGHO. (Zymuo
4.13) ka0d¢ Kot 1) IKAVOTOiNGeT TOL EAEYYOV AELTOVPYIKOTNTOG , OTTMG PAivETOL KOl apydTEPQL.
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Partial Factors

Permanent loads vgep= 1.35 Structural steel wn = 1.00
yEine = 1.00 Structural steel (instabilities) = 1.00

Live loads w = 150 Concrete e = 150
Reinforcement bars Is =115

Connectors w = 125

Shear resistance of the steel sheeting 7ap = 1.10

Combinations of actions

ULS combination (construction stage) 135G+ 1500,
ULS combination(s) 135G+ 1500y
SLS combination(s) G+R+ 4

CONSTRUCTION stage

Moment resistance Section Class 1 Mag = T833KN.m
Plastic shear force resistance Vpirs = 286.95 kN (n= 1.20)
No risk of shear buckling ( hy, /t,, =72 5/ n EN 1993-1-1 § 6.2.6(8)
ULS combination (construction stage): 1.35 G+ 1.50 Q.
Support reactions Ryi= 11.15 kN
Ryz=  37.19kN
Rya= 11.15 kN
Critical amplification factor / Lateral Torsional Buckling

wicr = 6.40 (LTBeam calc. module)

Meg max(+) = B2TKNM  Megmaxi)= 1118 kKN.m v= 0143 (x= 3.000m)

VEdmax = 1880 kN ry= 0065  (x= 3.000m)
Ty = 0.143 (%= 3.000 m)
= 0.212

Support reactions Ry = 11.58 kN
Ryz=  3297kN
Rya= 8.20 kN

Critical amplification factor / Lateral Torsional Buckling

wer = 6.84 (LTBeam calc. module)

MEd maxl+) = 6.75 kN.m Med,maxi-) = -8.80 kN.m T = 0.126 {(x= 3.000 m)

VEd max = 1817 kN Ty = 0.063 {x= 3.000 m)
Ty = 0.126 {(x= 3.000m)
ne= 0193

yqua 4.13: "Edeyyot dt0d0kidog oTn QACT) KATUGKELNG
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10 Zynua 4.14 mapovcidloviot kot ot HEY1oTol Babpol eKpHeTdALeLoNC, OTMG TPOEKLY OV 0T
TO TPOYPOLLLDL, YIOL TOVG EAEYYOVLG KAUWYNG, OATUNONG ,OAANAETIOpaoNG KAUYNG He a&OoVIKN Kot
TAELPIKOL AVYIoHOD, EVD 6T0 ZyNua 4.15 ot EAeyyot AettovpykdTnTOG, OTOL:

Sxqx*L*
= —— =0.6 mm+0.8mm+0.9mm=2.3mm (4.1)
384*Ex*]
Winac—— = 2.4 4.2
max=5 g ~ <mm (4.2)

OndTE IKOWVOTO10VVTOL Ol EAEYYOL GTI PACT KATUGKELNG,.

Maximum criterion for bending resistance Th.max = 0.143
Maximum criterion for shear force resistance TVmax = 0.065
Maximum criterion for bending moment - shear force interaction Thy.max = 0.143
Maximum criterion for lateral torsional buckling IiTmax = 0.212

Zyfua 4.14: Méyiotot fabpol ekpetdhievong yio Kabe Eleyyo TG SIATOUNG

Serviceability Limit States
(CONSTRUCTION stage)

Deflections per load case

Case 'Dead weight' Span Vmax = 0.6mm (L/9834)
Case 'Construction load' {Qg) Arrangementn® 1
Span Vimax = 0.2 mm
Total deflection Vmax = 0.8mm (LI7778)
Case 'Construction load’ {Qg) Arrangementn® 2
Span Vmax = 0.3 mm
Total deflection Vnax = 0.9mm (L/6812)

ZyMua 4.15: 'Edeyyot Ae1tovpyikdTTOGS 6TN (ACT) KOTOOKELNG

2 ocvvéyeln okoAovBovv ot Eheyyol g dtatoung otn Paon Asttovpyiag 6mov 1 dradokida,
o¢ apeipelotn e OuPopevo to ave méALo T0 omoio eEacpariletar mhevpikd pe v Bondeta g
TAGKOG, 0 dluTpEYEl KIVOUVO TAELPIKNG EKTPOTNG. ApO, TEPLTTEVEL O EAEYYOG OE TAELPIKO
Avyopd 6e oo ™ EAOT.

Ene1on n Ol dOvoun tov oKupodERATog TPOEKLYE UEYAAVTEPT OO TNV EPEAKVOTIKN
duvaun g ownpodokov (Fc > Fa), 0nmg paivetor kot 6to mapokdto oynua 4.17, o ovdétepog
dEovag Ppiloketanr evtog TG TAAKOS OGKLPOOEUATOS (MOTE VO VTAPYEL 1COPPOTIO ECMOTEPIKAOV
dvvapenv. Emouévag, epeikdetar OAn n xoalvpovn dokog kar eivan Katnyopiog 1.

yqua 4.16 Katavoun Tdoemv o dtatopn pe copmayn TAdKa yio Oetikég pomés . Ovdétepog dEovag
oTNV TAGKO

80



FINAL stage

Participating width on left support

L/4(= 1500 m) b
3L/4(= 4500m) eff

on right support

Moments of inertia ...at mid-span
Long-term 10219 em®
Short-term 13735 em”
Resistance of the connectors Prs= 3692 kN

Verification of the degree of connection

Minimum degree of connection = 0.430

Fteel = 101119 kN
= 1636.25 kN

FC oncrete

Degree of connection = 0.584 = 0430
The degree of connaction is calculated for the section with maximum bending moment

Plastic resistance with partial connection

Plastic shear force resistance Vplas = 28695kN (= 120)
Mo risk of shear buckling (hy ity =722/ n)
ULS combination : 1.35G + 1.50 Q4
Support reactions Ry = 49 46 kKN
Ryz=  4945KkN

Calculation of the transverse reinforcement ratio of slab : Acfzs= 0.62 em?im
Med max(+) = TAA8KNM Mgy maxd-) = 0.00 kN.m v = 0.437 (%= 3.700m)
VEd max = -49.45 kN Ty = 0172 (= 0.000m)
Tyy= 0437 (x= 3700m)
Tyn = 0328

Yyquo 4.17: "Edeyyot dtodokidog otn @aom Asttovpyiog

Ye Ot oeopd TN OWITUNTIKA OLVOECT UEC® TOV NA®V, OT®OG  Tpoavagipinke
ypnowomomOnkayv dtotuntikoi Aot kepainc TRW Nelson KB %7-125 pe diqauetpo d=19mm
Kol eperkvotikn avroyn fu=450MPa. To mpdypapipo VTOAOYICE TNV OPLOKY avTOYN €VOS A0V
Prp o eréyyOnke av pe Paon cvykekpipévo apBpd MAov Katd URKog g 00KOU €MOPKOVCE.
Yotepa and eréyyovg mpoékvye Ott torobetdvtag 1 oelpd amoteloduevn and 32 fAovg emnapkel
0 £AeYYOG LLE TAAGTIKY] OVOAVOT).

81



Longitudinal shear resistance of the slab - Transverse reinforcing bars

Minimum fransverse reinforcement ratio : pw,min = 0.08 %
(EMN 1994-1-1 §6.6.6.3 & EN 1992-1-1 §9.2 2(5)) .
Aglss= 0.62 cm™/m

Reinforcement ratio (EN 1992-1-1 §6.2.4) - Asfsy = 0.62 cmZim (pw = 0.08 %)
Mote: this result is provided as an indication.

Calculations must be performed in order to take into account specific conceptual details.
Mote pariicularly that the calculations do not include the design of the slab.

Calculation according to the reinforcement configuration displayed above

Transverse reinforcement is assumed to be uniform along the length of the beam

Any other configuration requires a specific calculation

the reinforcement of a composite slah is generally provided by one layer only.

In order to transfer the longitudinal shear, the connectors should necessarily go through the reinfercement.
When another layer is added either in the sheeting ribs or in the slab,

their influence can be considered with a specific calculation.

The contribution of non continuous profiled steel sheeting to the longitudinal shear resistance

has not been considered.

Plastic moment in span Mg ra = 180.27 kN.m
Maximum criterion for bending resistance Citmax = 0.437
Maximum criterion for shear force resistance TW.max = 0.172
Maximum criterion for bending moment - shear force interaction Ty max = 0.437
Maximum criterion for longitudinal shear force resistance of slab TWh.max = 0.328

yfuo 4.18: Méyiotor Babuoi expetdiievong yio Toug EAEYYOLG GTn PAcM AElTovpYiog

Télog, ot @dom Aertovpyiag yuo Tovg EAEYXOVS AsttovpykOTNTaG O TPEMEL va 1oYVEL 1| oo
(4.4) yw 1o @optio g ovpKTg dokov. Onmwg @aivetar oto Tynua 4.19 n ozmaitnon avt
IKOVOTOLELTAL.

Wa max =—— = 20mm > W, (4.4)

300
Serviceability Limit States

Deflections per load case

Case 'Dead weight' Vimax = 45 mm (L1340
Case "Other permanent loads' Vimax = 4.1mm (L/1462)
Case "Qq’ Vimax = 0.7 mm (L/8525)
Case "Shrinkage (R) - Long term" Vrmax = 55mm (L/1087)

Deflections per combination

Combination SLS "G+ R+ Q4 Vmax= 148 mm (L/407)

Resistance criteria satisfied in the CONSTRUCTION stage

Resistance criteria satisfied in the FINAL stage

yqua 4.19: 'Edeyyol Aetrtovpytkdtntag ot edon Aettovpyiog
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4.4 Awoctacwordynon Kopiov Aokov- Ymootviopdtov & Xovoiéopomv
Avokopyiog

H npocopoinwon tov Kiptmv d0K®V, VTOCTUAMUATOV Kot YLooTl GLUVIECU®V duoKapyiog Eytve
pe ypapupkd ototyeio Tomov frame sections, twv omoiwv ot dlaTOUES el6XONCAYV GTO AOYIGHIKO
péom g PProdnkng tov. Apyikd, swonydnoav Oieg ot datopés tv cOHUKTOV dokav (IPE
200) mov vmoloyiotnkav mponyovpéveg ,ot dwtopég tomov IPE tomv kdpuwv dokdv g
devbvvone X, ot dwtopés tomov HEB 1@V vAocTLAGUATOV Kol TV Y100Ti GUVOECU®V
dvokopyiog tomov RHS. v cvvéyeto, péow emavaAnmrikng dtodikaciog mpoékuyay ot TEMKESG
JLTOES.

4.4.1 Kipeg Aokoi katd X (Aokoi ITharsiov Pomg)

Apyikd opadomombnkay ot kKopieg dokoi Katd X o€ 2 Kotnyopiec, OM®G GaiveTal KOl GTO
napakdato Zynuo 4.20.

* Aokoi Akpaiov [Thasiov Pomrrg
* Aokoi pecaimv [TAaciov Pomng ( + Aokdg Ztéyng)

Zymua 4.20: Katnyopieg opddmv kopiov So0K®V TAUIGIOV poTmig

Ot kOpieg dokol oe vt ™ devhuvon dev givol GUVIESEUEVEG SOTUNTIKA E TNV COLLUIKTN
TAGKO oKVPOodENaTOG omote Ogv  eSaceaAiilovtar £vavtl TAEVPWKOD AVYIGHOV OTn  @dom
Aertovpyiog. H oOvdeon toug Oume pe tic dtadokideg ava 2m eEacparilel to TéEAUATA TOVG OF
Ohiym.

Ady® TOV SEPAYHOTOS TOV dNUOVPYEITAL OO TNV GOUUIKTN TAGKO, OEV KOTATOVOLVTOL OO
aovikd poptia, omdTE OV VPIGTAVTOL KAUTTIKO AVYIGUO.

H dwdikacio g dactaciohdynong kot tov eAéyymv mpayuatoromdnke ce OKA kot OKA
Kot VoTEPO amd emOVOANTTIKEG dradikacieg péow tov mpoypaupatog Robot Structural Analysis
TPOEKLYE GTATIKT EMAPKELN TOV KOPLWV OOKDV Y10l OLOTOES:

* Aokoi Akpaiov [Tiasiov Porig — IPE 360
* Aokoi pecaimv [TAaciov Pomng ( + Aokdg Ztéyng) — IPE 450
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Evdeiktikd mopovoidlovtal ta evtatikd peyédn kot o €Aeyyog ywo tn SUCUEVEGTEPT] SOKO
(AOKOZX 71- IPE 450) tov 1°° 0pd@pov tov pecaiov mlatsiov, pikovg 1= 8 m. Onwe mpoékuye
amd Vv avdivon, kpicyog cuvovacuds ftav ekeivog oe OKA pe xvpla dpdon 1o Kvntd @optio
Q kot dtevBuvon avépov +Y:

1.35* (DEAD+ADL) +1.50*Q+1.50*0.60*W2_90+1.5*0.5*SW, (6mov W2 90 avtictoyei
oe Cpi=-0.3) ka1 katd tov onoio N diatoun a&lorombnke o 1060616 89%.

Ye 0Tl agopd to PEAN KApyNg KPoOTEPOS GLVIVAGUOC NTaV OVTOG pe KOPLL HeTaPANTA
dpdon 1o Q Ko drevBvvon avépov +X.

i i
Casel7: 1.35*(DEAD+ADL)+1.50%Q+1.50*0.60*W2_90+1.5*0.5*SW

|
Zynuo 4.21: Avypappa pondv kapyng My, Ed, Aokog 71

Casel7: 1.315*(DEAD+ADL)+:1.50*Q+1.50*0.60*W2_90+1.5*O.5*SW

Symuo 4.22: Aldypauua rsuvoﬁccbv dvvapewv Vz,Ed, Aoxdc 71
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KANONIZMOZL: EN 1993-1-2005/41:2014, Eurocode 3: Design of steel structures.
TYNMOZ ANAAYZIHE: EAETXOE MEAOYE

TKPOYT EAET XOY:

MEAOZ: 71 ADKOZ. Y3 71 ZHMEIO: 1 I¥YNTETAIMENEL: x=000L=
0.00 m

DOPTIA:

EYPIAPYH SOFPTIZH: 17 COME4: 135% (DL+-ADLY-1.3*Q+(1.5*0.3)*SW=(1.5%0.6)*W90_2 (1+2)*1.35+3~
1.30+4%0.73+8%0.80

YAIKO:

8333 (8353)  fyr=335.00MP=
= e e e e m e e e em e
= | NMAPAMETPPOI AIATOMHEZ: IPE 450

h=43.0 cm sM=1.00 gM1=1.00

b=19.0 cm Ay=63.21 em? Ar=30.85 em2 Ax=08 82 cm?2

tw=0.9 cm Iy=33742.90 cmd Iz=1673.86 cm4 [x=63.80 cmd

t=1.5cm Wph=1701.92 cm3 Wplz=276.39 cm3

EXQOTEPIKEZ AYNAMEIZ KAI ANTOXEZ:
NEd=-000KN My Ed=-36233kN*m  MzEd=0.00kN*m Vy.Ed=0.00 kN

Nt,Rd =3508.14 kN My plRd =604 18 EN*m Mz plRd=9512 kN*m Tv.T.
My.c Rd=60418 IN*m MzcRd=9812 kN*m Vz,Ed=20038 kN
MN.yRd=604. 18 kN*m MNzRd=98.121N*m Vz TRd=1042.12kN
Mb,Rd =405.18 &N*m TtEd = -0.00 kN*m
TAZH ATATOMHE =1
MAPAMETPOI MAEYPIKQY AYTIZMOY:
z=1.00 Mer= 77081 EN*m KAMIOYAHLIT -b XLT=067
Lerlow=2.00m Lam LT =10.89 filT=1.01

NAPAMETPOI AYTIZMOY:

MEPI TON AZONA y:

ESIZQIEIZ EAEMXOY:

EAETXOZ MHEOYZ ATATOMHZE :

NESNtRd=0.00 <1.00 (6.2.3.01))

(My,Ed/MN,y Rd)" 2.00 + (Mz,EdMN, zRd)"1.00 = 0.36 < 1.00 (6.2.9.1.(6))
VyEdVy,TRd=0.00<1.00 (62.6-7)

VzEdVzTRd=020<100 (626-T)

Tau,tv,Ed/(f/(zqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau tz,Ed/(fy/(sqrt(3)%eMOY) = 0.00 < 1.00 (6.2.6)

OAIKOZ EAETXOZ ETAGEPOTHTAL MEAOYE:

My EdMbRd=0.89 <100 (63.2.1(1))

OPIAKEEZ METAKINHEZEIZ
EKTPOIIEEX (TONIKQ Z¥YETHMA):
wy=0.0cm < vymax=L/230.00=32cm EMAAHOEYETAI
EYPI4APXH $OPTIEH: 28 COMBI17: (DL-ADL+Q)0.5*3W+0.6*W0_1 (1+2+37*1.00+4%0.30+5*0.60
wz=0%cm < vzmax=L/230.00=32cm EITAAHGEYETAI
EYFPIAPXH €OPITIXH: 29 COMBI7: (DL-ADL+Q)=0.3*3W+0.65W0_1 (1+2+3)"1.00+4%0.30+5%0.60
winsty=00cm < vinstmaxy=030000=27cm ETNNAAHOEYETAIL
KYPI4FPXH $OPTIEH: (06*1+0.7%3 + 1*8
pinstz=05cm < vinstmaxz=L/300.00=2.7 cm EITAAHGEYETAI

EYPIAPXH €OPTIIH: 0.5%4+ 173+ 0.6%3

METAKINHIEIL (TENIKQ ZYITHMA): AEN ANAAYGHEE

AIATOMH OK !!!
Yynuo 4.23: "Eleyyot Aokov-71 oe OKA ka1 OKA, Robot Structural Analysis




442 YmnootvA®pota

Ta vrootoAdpate oyedalovior ®ote vo mopaidfovv OAa ta KaTOKOpLEA EOPTIO NG
KOTAGKELNG, OTOTE AOY® TV TOAD PEYAA®V OMATIK®OV SVVAUE®Y TOV TO, KOTOTOVOUV 01 EAEYYOL
oe Ayopd elvar waitepd kpiopot. ' AOYOVG KOTAGKELOGTIKNG EVKOAlOG KOl owkovopiog,
emAEYONKeE 1 dotoun Tovg va mopapeivel otabepn kab’ dyoc. X Pdomn tovg, N Bepelimon Tovg
ue 1o £dapog, 6to mpdypoupa Robot Structural Analysis mpocopoidOnke pe moktooes. Apyucd
OLLOOOTTOONKAV TOL VTOGTLVADUATO GE TEGOEPLS KaTnyopies (Ommg @aivetatl Kot oto Zynuo 4.24)
Yo IO E0KOAN SLYEIPIOT TV OMOTEAEGLATOV:

* 270 YOVIOKA VITOGTUAMLOLTOL

*ZT0 AKPOAie VTOGTLAMUATO KOTA X TOV TAUGI®V POTNG
*2T0 OKPOio VTOCTVAMUATO KOTA Y

*2T0 LEGOLO VTOGTLVADLOTOL

Onwg €xer MO avoaeepbel, €govv tomobetnOel KOTAAANAO Ol STOUEG TOVG (OTE OTN
devBvvon TV TAAGIOV POTNG VoL EVEPYOTIOLEITOL O 1GYLPOG TOVS AEOVAS OTATE AEITOLPYOVV KO
o0 TAIGLO. POTNG YLOL TOV VTOAOYIGUO TOV UAKOVLS ALYIOUOV, VA KOTA Tov acbevn d&ova To
koG Avylopob vroAoyiletar Eexwplotd yio KGBe VTOGTOAMUN HECH TNG OXEONS SVOKAUWY LDV
Tov Evpoxddika.

H dwdkacio g dactactoddynong kot towv eAéyyov npaypatomomidnke o OKA kot OKA
Kot VOTEPO OO EMUVOANTTIKEG dadikooieg uécm tov mpoypaupotog Robot Structural Analysis
TPOEKVYE GTATIKN EXAPKELD TOV VITOCTUAMUATOV Y10, OLOLTOUES:

210 Yoviokd vrootolopate — HEB 220

210 akpaio vrooTVA®pate kotd X (mthasiov porng) — HEB 240

210 akpaio vrooTvAd®pata kotd Y — HEB 240

*210 pecaio vrostuimpoata — HEB 300
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Evdewktikd mapovowalovrar to evratikd peyedn kot o €AEYX0C YL TO OLGUEVEGTEPO
vrootvAopa (YII/MA 14- HEB 300) tov wooyeiov ko pnkovg 1= 3.65 m. Onwg mpoékvye amd
v avaivon, kpiotpog cvvovacpds Nrav ekeivog oe OKA pe kdpla dpdon to kvntd eoptio Q
Kot dtevbovon avépov +Y:

1.35* (DEAD+ADL) +1.50*Q+1.50*0.60*W2_90+1.5*0.5*SW, (6mov W2 90 avtictouyei
oe Cpi=-0.3) ka1 katd tov onoio N diatoun a&lorombnke o 1060616 40%.

Casel7: 1.35*(DEAD+ADL)+1.50*Q+1.50*0.60*W2 90+1.5*0.5*SW

Syquo 4.25: Awaypaupota AEovikmv Au\/dusu)v, Tépvovccbv Avvdusmv Ko Pomdv de\uﬁg Kkatd Y,
Yrooctoimpatog 14
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KANONIZMOZ: EN 1993-1-2005/A1-2014, Eurocode 3: Design of steel structures.
TYMOZ ANAAYZHE: EAEIXOT MEAOYT

FKPOYI EAEMXOY:
MEAQZ: 14 YIIOITYAOQMA-14 EHMEIO:
183m

EYNTETAIMENELX: x=050L=

[E¥]

OOPTIA:
KYPIAPXH #0OFPTIZH: 17 COMB4: 1.35% (DL-ADL)-L3"Q+(1.5*0.5)*SW=(1.5*0.6)"Wo0_2 (1+2)*1.35+3*
1.530+4%0.73+8%0.90

YAIKO:
8333 (8355)  fyr=3355.00 MPa
1
=1 MNAPAMETPPOI AIATOMHZ: HEB 300
h=30.0 em MO=1.00 gM1=1.00
b=30.0 cm Ayy=126.20 cm2 Az=47.43 cm2 Ax=148.08 cm2
tw=1.1cm Iy=25165.70 cm4 Iz=8562.83 cm4 Ix=186.00 cmd
ti=1.9 cm Wply=1868.80 cm3 Wplz=870.16 em3
EXQOTEPIKEZ AYNAMEIZ KAl ANTOXEE:
N.Ed=149515 kN My Ed =253 KN*m MzEd =144 kN*m Vy.Ed=1.64 kN
NeRd=329227 kN My Edmax=1248 EN*m MzEdmax=443 kN*m VyT.Rd=2386.33 kN
Nb.Rd = 40680.67 kN My eRd=66342 IN*m MzcRd=308911kN*m VzEd=3524EkN
MNyRE=330.04 EN*m MNzRd=307.70kN*m VzTRd=972.08kN
MbRd = 64479 KN*m Tt.Ed = 0.00 kN*m
TAZH AIATOMHE =1
MAPAMETPOI NMAEYPIKCY AYTIZMOY:
z=0.00 Mer = 633439 EN*m EAMIIYAHLT -2 KLT=10.97

Lerupp=3.63m Lam LT =032 filT =057

MAPAMETPOI AYTIZMOY:

[;] MEPI TON AZONA y: MEPI TON A=ZONA z:

Ly=365m Lz=363m Lam z=0.63
Lery=481m Lerz=363m Xe=0.77
Lamy =37.05 Lamz =48.16 kzz=10.63

EZIZQZEIZ EAETXOY:

EAETXOXI MHEOQYE ATATOMHL :
NEdNeRd=028<1.00 (624010
My EdMN, v Ed)" 2.00 + Mz EdMN zRd)" 1 42=000<1.00 (62.9.1.(6))

VyEdVy TRA=000=<100 (626-T)

Vz EdWVz, TRd=0.01<100 (6.2.6-T)

Tau. ty, Ed/(fy/(sqri(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz, Ed/{fr/{zqri(3)*gM0)) =000 < 1.00 (6.2.4)

OAIEOL EAETXOX ETAOEPOTHI AL MEAOYE:

Lambda,v = 37.05 < Lambda,max = 210.00 Lamhda z= 48 16 < Lambda max =210.00 EITAGEFO
My EdmaxMbR4=002< 100 (63.2.1.(1))

N.Ed/{(Xy*NRi/gh1) + kyy*My. Ed.max/(XLT*My Ri/ghi1) + kyz*Mz Ed max/(Mz Rlo/ghd1) = 0.34 < 1.00
(8.3.3.040

N,Ed/(Xz*N Ri/gM1) + kzy*My,Ed.max/(XL T*My,Rk/gM1) + kzz*Mz,Ed max/(Mz, Ri/gM1) = 0.39 < 1.00
(6.3.3.04))

OPIAKEEZ METAKINHEEIZ

EEKTPOIIEY (TOIIKQ ZYITHMA): AEN ANAAYOHEE

f
METARKINHZIEIL TENIEOQ ZYITHMA):

vE=01lcm < vxmax=L/13000=24cm EITAAHGOEYETAI
KYPI4APXH $OPTIIH: 38 COMB26: (DL+-ADL+W0_23+0.7*Q+0.6*8W (1+2+6)*1.00+3%0.70+4*0.60
vw=01lem < vymax=0L/130.00=24cm EIMMAAHGEYETAL

KYPIAPXH #OPTIZH: 40 COMB23: (DL-ADL+W90_2)+0.7*Q+0.6%5W (1+-2-8)*1.00-3%0.70-4=0.60

ATATOMH OK !!!

Symua 4.26: ‘Edeyyor Yn/tog-740 e OKA ka1 OKA, Robot Structural Analysis



4.4.3 ZXivoeopor Avokapyiog

Ot ywaotol ovvoecpor duokopyiog mpocopolwdnkav oto mpodypoppe Robot Structural
Analysis ywa dvvatotnta moaporafng povo aovikmv duvauewnv (truss bars-only axial forces act)
Kol UAKOG AVYIGHOV {60 HE TO MGG TOL QLGIKOV TOVLS UNKOVLGS. ApyKA opadomomdnkav oe
TE00EPIG Kotnyopies (Omwe paivetat katl 6to Tynua 4.27):

* 21006 Yoot cvvdéopovg dvokapyiog 1oysiov

* 2100¢ Y10t cLVdESHOVS duokapyiog 17 opoPov

* 2100¢ Y100t ouVdEGUOVG Suokapyiag 27 0pdEov

*2T0VG Yl00Ti CLUVOEGHOVS dvokapyiag otéyng (Ba £xovv SLOPOPETIKES OMOLTHGELS OpiwV
Ae1TovpyIKOTTOC, OTMG Ko SIPOPETIKO UNKOG AVYIGHOD)

Zymua 4.27: Katnyopieg opddmv y1ooti GUVOEGU®Y SVoKAU NG

H dwdikacio g dactactoAdynong kot tov eAéyyov npaypoatomomidnke o OKA kot OKA
KOl VOTEPA OO EMAVOIANTTIKES S1001KAGIES TPOEKVYAV Ol EENG SLUTOUEG:
*Z10V¢ 0pdPOVG 160Y£10-1% — RHS 100x50%2.5
*>tov 2° Opogo — RHS 80x40x2.5
2 otéyn — RHS 50x30x2

Evdewtikd mapovsialovior ta eviatikd peyédn kKot o €Aeyyog Yo TO SUGUEVEGTEPO YLOGTL
obvdeopo dvokapyiog (Papdoc 92 - RHS 100x50x2.5) tov 1coyeiov unkovg 1=7,02m. Onwmg
TPOEKLYE amd TNV 0VAALGT, Kpioog cuvdvacudc Ntav ekeivog oe OKA pe xopuo dpdomn tov
dvepo W90 2 pe devbovon +Y:
1.35*(DEAD+ADL)+1.50* W90_2+ (1.50*0.70)*Q+(1.5*0.5)*SW,

(6mov W90 2 avtiotoryet oe Cpi= -0.3) ko kotd Tov omoio 1 dtotoun) a&tomodnke 6 T0GOGTO
95%.
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Yynpa 4.28: Adypoppo a&ovikdv SLVVALEDY GUVOEGUOL SVOKAUYING 1IG0YEIOD

TKPOYI EAEIXOY:
MEAQL: 92 ATIAHPABAOEZ 92 XIHMEIO: 3 LIYNTETAIMENELZ: x=100L=
7.02m

D®OPTIA:
KFPI{PXYH $OPTIZH: 25 COMBI2:1.35% (DL~ADL)+1.5¥W90_2+(1.5%0.7)*Q=(1.50.5)*SW (1-2)*1.35+8
*1.50+3%1.0544%0.75

YAIKO:

8355 (8355)  fir=355.00 MPa
w0
L] naPAMETPPOI AIATOMHE: TREC 100x30x2.5

h=10.0 cm sMO=1.00 eM1=1.00

b=5.0cm Av=238 cm2 Az=476 cm2 Ax=7.14 cm?

tw=0.3 cm I.-—IO" 71 cmd Iz=32 28 cmd Ix=73.96 cmd

t=0.3 cm Wely=21.54 cm3 Welz=12.91 cm3

Aeff=6.79 cm2

EXQTEPIKEZ AYNAMEIZ KAl ANTOXEZ:
N.Ed=46. 14lr_\

TAZH AJATOMHEZ =3

NAPAMETPOI MAEYPIKOY AYTIEMOY:

MAPAMETPOI AYTIEMOY:

1 E] E
MEPI TON A=ZONA y: I_] MEPI TON AZONA z:

Lam_v=1.13 Lam z=2.11
Xy=10.36 Xz=0.20

la.nn—?(] 41

ESIZOIEIZ EAETXOY:

EAETXOI MHEOYZ ATATOMHZI :
NEdNeRd=018<1.00 (6241

OATEOL EAETXOL ITA@EPOTHTAL MEAOYL:
Lambda,y = 80.41 < Lambda, max = 210.00 Lambda,z= 165.14 < Lambda.max =210.00 ITA®EPO
NEINbRd=095<1.00 (6.3.1.1.(1)

OPIAKEEXZ METAKINHZEIZ

EEKTPOINEL (TOINIEQ ZYITHMA):
wy=00cm < vymax=1/250.00 =28 cm EMMAAHBEYETAL
KY¥YFIAPXH ¢OPTIZH: 37 COMBE25: (DL+ADL+W0_1)+0.7#Q+06*8W (1+2+5)*1.00+3%0.70+4%0.60
wz=00cm < vzmax=L/250.00=2.8 cm EITAAHOEYETAI
KYFIL4PXH ¢OPTIIH: 38 COMBE24: (DL+ -‘\DL—'-,VD_Z)—D.T*Q+ﬂ_6*SW (1+2+6)*1.00+3%0.70+4%0.60
vinsty=00cm < uvinstmaxy=01/300.00=23 cm EMMAAHOEYETAI
EYPIAPXH ®OPTIZH: 06%1+0.7%3+ 153




vinstz=00cm < vinstmaxz=L/300.00=23 cm EITAAHOEYETAI
KYPIAPXH €OPTIZH: 06%4+0.7%3+ 158

METAKINHIEID (TENIKQ ZYITHMA): AEN ANAAY@HKE

AIATOMH OK !!!
Zymua 4.29: 'Edeyyotl cuvdéopov duokopyiog icoyeiov

4.4.4 Yvopmephopata

Yotepa and 1 Sl0GTAGIOAOYNON TOV POPEN VIO GTATIKOVG GLVOLOGUOVS TPOEKLYOV Ol
TOPOKAT® SLOTOUES.

e elm)

@ \ ' et TT IS ’, TREC 80x40:25 |
Zyfuo 4.30: Té?mcég 81arbuég popéa oo 2romm’1 Stadtadlokéyncn ‘

TeMkéc Avotopég

Kvpieg Akpaieg Aoxoi: 1PE 360

Kvpieg Meoaieg Aokoi: IPE 450

T'oviaxkd Yrootoiopata: HEB 220

Axpaio EEotepicd Yrootolmpata [TAaciov: HEB 240

Kevtpikd Yrnoostviouato: HEB 300

Yovdeopotl Avokopyiog icoyeiov& 1% opopov : RHS 100x50%2.5
Zovdeopol Avokouyiog 2*opogov : RHS 80x40x2.5

Yovdeopot Avokapyiog Kexhpévng Opoong (I1=7.02m): RHS 50x30x2

AN N N N NN

211g OlTopég avTég mpayuaTomomonKay TeEAIKE Kamoleg aAAayEg, OMMG (AIvVETOL KOl GTO
TOPOKATO KEPAAOLO, MGTE VO IKOAVOTOLOVVTOL Ol omtontioelg mov B€tel o Evpokddkag 8 yio tov
OVTIGEIGUKO GYEOOCUO.
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5 ANAAYXH KAI AIAXTAXIOAOTI'HXH ®OPEA YIIO
XEIXMIKOYX XYNAIAXMOYX

5.1 T'svika

H dvvopukn avaivon tng KOTooKELNG, Tpaypatomomdnke pe tm HEB0OO NG O10LOPPIKNG
avdAvong edopartog andkpions. Me m pébodo avtr vroroyiloviot ot IIOHOPPES TNG KATACKELG
Kol ot GVVEXELDL AauBdvovTol VToYn TOGEC WOIOUOPPES DOTE TO AOPOIGUA TOV 1OIOUOPPIKDV
palov va yivetor peyoAdtepo 1 6o tov 90% G GLVOMKNG TOAXVTELOUEVNS HALOG KATO TIG
devBivoelg x kKo y. Q¢ coppetéyovoso palo opiotnke n palo mov TPOEPYETAL ATO TO. LOVILLOL
eoptia G ko ta kvntd poption Q morlhamiaciacuéva pe tov cuviedeotn 0,3. Katd ) avaivon
oelopov ot devbuvon Y, oty omoia vdpyovv KeEVIPIKOi cOHVOEGHOL dvokapyiog, ekeivol ot
onoiot Bpiokovtatl vd Oiyn ayvooldvtol viép g aoeoleiog (evtoln inactive) kot Aappdvovrol
voyn povo eketvolr mov Ppiokovior vrd epehkvopd. Me tov TpOMO 0VTO 01 GUVOEGHOL
duokopuyiog UTopovV va ovarTHEOLV CNUAVTIKEG TANGTIKES TOPAUOPPADCELS TPV TNV 0oTOYI
TOVG.

Aoy elofyncav Olo T0. GEICUIKA OEOOUEVE. GTO TPOYPOUUO KOl TPOYLOTOTOWONKE 1
[dopopeikn avdivon yia cuvolikd 30 1310HOPPES, TPOEKVYE OTL OTOLTOVVTOL 7 WOIOHOPPES DOTE
10 Gfpoiopa TV WOHOPPIKOV palov va eBdcel to 90% tng cvvolikng palog kot yo Tig 2
d1evBHveelg GelGHoV.

MEPINTOEH] TYXNOTHTA | MEPIOAOE | EXET.MAZA.U | EXET.MAZA.U [ TPEX.MAZ.UX | TPEX.MAZ.UY | EYNOAIKH TYNOAIKH

IAIOMOP®H (Hz) (sec) X (%) Y (%) (%) (%) MAZA UX (kg) | MAZA UY (ka)
121 1 1,08 0,82 21,10 0,02 21,10 0,02] 111897654  1118976,54
121 2 1,15 0,87 21,10 85,78 0,01 8574 1118976,54|  1118975,54
121 3 122 0,82 85,93 85,78 54,32 0,00] 111897654 111897654
121 4 322 0,31 85,93 85,78 0,00 0,00] 111897654 111897654
121 5 3,24 0,31 86,32 85,78 0,80 0,02| 111897654 111897654
121 6 3,34 0,30 86,32 95,99 0,00 11,21 1118976,54|  1118975,54
12 7 3,92 0,25 95,37 95,99 10,05 0,00] 111897654 111897654

Zyqua 5.1: Idromepiodot kot afpoiotikd mocootd Tolavievopevng palag yuo kKabe topopen

Y10 TAoic10 OUMG TOV OVTICEICUIKOD GYESGHOV , 0 omoiog Paciletoan otov Evpoxkmddka 8,
TPEMEL VO, IKOVOTTOLOUVTOL  OPIOUEVEG EMMAEOV TPOUTOOECSEIS MOTE VO OMOPEVYETAL M
OMKY)/LEPIKT] KATAPPELCT] Y10 GEIGUO UEYAAVTEPO OO TO GEIGUO GYEOACUOV:

= KavOTNTO SOTOUMV VO GYNUATIGOVV TAACTIKY APOPp®GT Kol GTPOPIKN tKOvVOTNTA
(I'to. KIIM kou =4 o1 diatoués tov popéa mpérel vo. eivar katnyopiog 1 1 2)
= aoPLYN YaBLPOV LOPOOV 0.GTOYI0G
" OTOPLYN CYNUATIGLOV HOANKOD 0pOPOL, Apa TAACTIKY| dpBpmon TpdTa 6Ta AKPO TOV
JOK®MV Kol Ol T®V VTOCTUAMUATOV.

H televtaio mpobimdbeon emttvyydveral péow tov Ikavotucod EAéyyov Koppwv, cdopemva pe
TOV OTO10 1) TAOCTIKY] POTN AVIOYNG TWV VITOGTLAMUAT®OV TOL GLVIPEYOLV GE Eva KOUPO TPEMEL
vo etvar peyoAddtepn omd TNV TAAGTIKY] PO OVIOXNG T®V O0K®V Tov KOUPov avtol emi
ovvtekeot 1,3 (vrép acpareiog). TN GLYKEKPIUEVN epyacia 0 EAEYYOC QVTOG EYIVE GTNV OPYN
Y. GUVTNPNTIKOVG AOYOUS KOl TPOEKLYE OTL UE TIG JOTOUEG TNG OTOTIKNG JCTAGIOAOYNONG
wavomotleitar wovtov, €ktog amd to Axpaio eEwtepikd Ymootvilopata [MTlociov katd Y
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(owtopng HEB 240). Ynép aocpodreiog Aowmdv ta LTOGTLAGUATO aLTE  dAAaEOV dtoToun Kot
ténkov HEB 260. Avoivtikd o Ikavotikdg éheyyog xopPov mapovcidletor og €mOpeEVN
TOPAYPOPO, OUMG EVOEIKTIKA KATOYPAPETOL €M O £AEYXOC 7OV OPOPE TO GLYKEKPIUEVO
VTOGTOAMLOL.

HER-246

Syque 5.2: Axpaiog kOpupog mAaisiov pomng

I'o HEB 240: Mpjray = 373.9 KNm

o IPE 450: Mpjray = 604.2 KNm

EMpge= 2* 373.9=747.8 kKNm <1.3* XMgp= 785.4 KNm ,apa dev tkovomoteitor o EAeYY0G.
Ouwg, yio HEB 260: My ray= 455,5kNm,
Kot Gpa EMpe= 911 KNm >1.3* EMgp= 785.4 KNmM ¢ ok

Emumiéov, dev kavomoteitatl 1 amaitnon g Katnyopiag Attopmdv kabmg 0nme gaivetotl Kot
oto Zynua 4.29, opiouéveg dwotopés mposékvyav kotnyopiog owtouns 3. e to Adyo avtd
ATOPAGICTNKOY OPIGUEVES OAAOYEG KOl VOTEPO. OO EMOVOANYELS HEC® TOL TPOYPAUUOTOC,
TPOEKLYOV VEEG OLOTOUEG MGTE VAL IKAVOTOLOVLVTOL OAOL Ol 1KavoTIKol EAgyyotl. BéPaa Adym g
aAlayng Tov @opéa, oAAALOVY Kot TO OTOTEAEGLOTO TG WOIOHOPPIKNG OVAAVOTG.

[Mopaxdrom tapovctdloviol ot TEMKEG SUTOUEG OTMG TPOEKLYOV UETE TNV IKOVOTOINGoT OA®V
TOV IKOAVOTIK®V EAEYY®V, OTMOG ETIONG TO OTOTEAEGLLOTA TG WOIOUOPPIKNG OVAAVGNG GCOUP®VOL LE
™V omoio. TPOKVTTOVV o1 véeg datopés. Onmg mapatnpeitar kKor oto Zynua 5.4 decnolovca
1Bopopen katd X eivar topo n 1", deomolovoa katd Y 1 2" kot amortovvtor cvvolikd 11
WOOHOPQES DOTE 1| GLVOMKE Tohavtevopevn palo va @etacel 0 90% kot ot 2 devbivoelg
GELGLOV.
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e

F

b e HEE 220
L~ _HEB240
—— HEB 260,
~ ——— . . HEB 300
e N
d = = IPE360 -

e

T . i e S ... == TREC 1205805 -

" TREC 140x80x7.1.
" TREC200x150x10

* - ———TREC 60x34x25 _

= TREC 80x40x3.2 -
- =——TREC B0x40x4

Z)m po. 53 Tékucég Auxtouég f(npiob

TeMkéc Avatopsc

v Kbpeg Akpaieg Aokoi: IPE 360

v Kopieg Meoaisg Aokoi: IPE 450

v Tovwkd Yrootodopato: HEB 220

v Axpoio Yrootolopato Akpaiov IMiasiov Porfc: HEB 240

v Akpaia Yrootoddpato Meoaiov [TAociov Porig: HEB 260

v' Kevipikd Ynootolduato: HEB 300

v THvdeopor Avekapyiog 1oyeiov&1® opdeov (I=7.02m): RHS 140x80x7.1

V' Zovdeopot Avokapyiog 2*opogov (I=7.02m): RHS 120x80x5

V' Zovdeopotr Avokapyiog Kexhpévng Opooeng (1=7.02m): RHS 200x150x10

V' Zovdeopotr Avokapyiog Tov acaveép eoyeiov (1=4.37m): RHS 80x40x4

v THvdeopor Avekapyiog tov acoveép 1% (1=4.37m): RHS 80x40x3.2

v’ Zovdeopot Avokapyiog tov acaveép 2°° (1=4.37m): RHS 60x34x2.5

I'IEPIITI'QEHJ IYXNOTHTA NEPIOADE EXET.MAZAU | EXET.MAZA L | TPEX.MAZUX | TPEX.MAZUY EYNOAIKH IYNOAIKH
IAIOMOPOH|  (Hz) (sec) X (%) ¥ () %) %) | MAZA UX (kg)| MAZA UY (kg)

100 1 1,21 082 8537 0,00 8537 0,00 1121407 60 1121407 60
100 2 1,81 0,55 8537 8498 0,00 8498 1121407 60 1121407 60
100 3 1,85 0,54 85,82 84,93 0,45 0,00 1121407 80 1121407 80
10/ 4 322 0,31 85,82 84,93 0,00 0,00 1121407 80 1121407 80
10/ 5 385 0,25 96,62 834,98 10,81 0,00 1121407 60 1121407 60
10/ & 461 022 95,62 8493 0,00 0,00 1121407 60 1121407 60
00 7 450 020 95,63 8493 0,01 0,00 1121407 60 1121407 60
10/ 8 495 0,20 95,63 86,35 0,00 137 1121407 80 1121407 80
10/, 9 495 0,20 95,63 86,50 0,00 0,15 1121407 80 1121407 80
100 14 495 0,20 95,63 85,50 0,00 0,00 1121407 B0 1121407 80
100 1‘ 453 020 95,63 97,04 0,00 10,54 1121407 60 1121407 60

Zyua 5.4: 1dtopopeég véov popéa



5.2 'Eieyyog Mhawsiov pe Kevrpikovg Xvvoéopovg Avokopyiog (ZEGPOG
Kota Y)

5.2.1 Ilepropiopog garvopévey 2ng Taéng

Mo moAvmpoga mAaicia, ot emppoés 2aG TAENS AMOy® TALLPIKNG petdBeonc vroloyiloviot
avéavovtag ta oplovtio poptia Heq (1. dvepo) kou to icodvvapa eoptio @ VEd Aoym ateieidv,
HEC® TOV CLUVTEAECTY| acCT = ﬁ ,0mo TV Ttpoiimdeon Ot acr=3.

IMa ka0e dpogo voroyiletor 0 cuvieheotnc O Héow Tov omoiov kabopileTar av To Porvopeva
2n¢ téENg mpémel va AneBovv voym (ta 1sodvvapa eoptio @VEd Adyw ateleidv amiomomrikd
ayvoouvTat).

v Eav 6<0,1 1o anoteréopata dentépog TaEEMG Hmopovv vo. apeinfodv

v Edav 0,1 <6<0,2, ta anoteléopora devtépac TaEEmg umopovv vo. AneOodv  vroym
TPOCEYYIGTIKA TOALUTAAGIALOVTOS TO OVTIOTOLYO GEIGHIKE EVTATIKA LeYEON Kol LETOKIVIGELS
Le cuvteleotn ico e acr

v' Eav 0,2<6<0,3 0o mpémet va yiver aviivon 2ag Tdéng

Ptot*d
Ioyver ot 6= AL 0,3 (5.1)
Vtotxh

omov:
6: ouvtEleoTNC ELAGONGIOG GYETIKNG LETAKIVIIONS 0POPOL
Ptot: GuVOAIKO KOTOKOPLPO POPTIO GTN CEIGLUIKT KOTAGTACT CYEOIAGILOV
(ovvovaouoc G+0.3Q)
Vtot: cuvolkn GEIGUIKT TEUVOLGA 0POPOV
dr : GYeTIKY| pLETOKiVON 0POPOL
h: Byog opd@ov
( TInyh: EN 1993-1-1:2005)

H ovvoiikn téuvovca avd opoeo divetar pécm tov Robot Structural Analysis yio v
OLOUEVEDTEPT CEICUIKT QOPTIoN KaTA Y KoODG Kot 1 oyeTikn petakivion oavd opogo. Ta
OOTEAECUOTO NG TPOGOUOIMOoNG KOOADG Kol Ol VTOAOYICHOL Yoo TOV ouvvieAeotn 6
ToPOVC1ALoVTaL TOPAKATE.

"Emm Gley.z)(m) | FX(kN) FY(kN) | MZ (kNm) YHOFI}:):'ADMA Fxﬁgmﬂo Ynomﬁmm HT:?:K}ED
12 1| 2000390535 20,04 163,58 28 0.1 0.07 164,03 2016
12 2| 2000390572 0,02 1405,49 2051 013 211 140524 025
12/ 3| 20,0039,04 10, 203 923,00 28 20,09 0,06 9317 2,08
12 4| 2000410313, 2,00 3,24 20,00 20,00 0.00 3,24 0.0

ZyMua 5.5: Zelopikég Tépvovceg avd 0poeo otr dievbvvon Y
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Yyquo 5.6: ZuVOAKEC LETOKIVIGELG VTTO TNV SVGLEVESTEPT] GEICULKT dpdcn KoTd Y

ITivakag 5.1: Yroloyiopdg ocvuvtedeotr| 0 katd tn dievbovon Y
Opopog Iodygl0 1% 2% 3%
2uvoMKo
eoptio BapvnTog 11050,33 7583,50 4117,71 18,23
Ptot [KN]
YVVOAKN
TEUVOLGQ 1663,88 1405,5 923,1 3,24
Vtot [kN]
2YETIKN
petakivnon 2,1 2,3 2,3 0,4
dr [cm]
Yyog h[cm] 365 365 365 346
ZOVIEREOTIS 0,04 0,034 0,03 0,005
evoucOnciog 0

Onwg mapatnpeitar 0 ocvviekeotig 0<0,1 oe kdOe Opogo, omdte o Parvoueva 2™ Tééng
umopovv vo. ayvonBodv kot dev amorteitonr Tpocadéncn TV GEICUIK®OV cLVOVAGU®OV. Telkd ot
OLTOUES OA®V TOV GTOLEI®V TOV KTIPIOV EAEYYOVTOL LE TOVS OPYIKOVG GEIGUIKOVG GLUVOLUGLOVG
KoLl TPOEKVLYE OTL EMOPKOVSAV Evavtt avT®v. [IoAd cuvorTikd mapovslaletar 1 ETAPKELD TOV
SVOUEVESTEPOV JOTOUADV KAODG Kot TO T0G0G6TO a&10moinomng OTmg d10ToUng Tov Kafevac.
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MEADE AIATOMH YAIKO Lay Laz AOTOE MEPINTOEH
1 WNOITYAOMA-1 [%8] | HEB 220 5355 53.52 65.31 0.21 42 COMB16:DL+ADL+0. 3*Q+Ey-0.3°Ex
3 YNOZITYMAOMA-3 [%] | HEB 240 5355 41.43 60.00 0.25 42 COMB16:DL+ADL+0 3*Q+Ey-0 3*Ex
7 YMOITY AOMA-T [o6] | HEB 260 5355 44,09 55.44 0.42 42 COMB16:DL+ADL+0.3"01+Ey-0.3"Ex
10 YNOZTYAaMa_10  |B8l| HEB 300 5355 37.05 48.16 0.34 42 COMB16:DL+ADL+0. 3*Q+Ey-0.3°Ex
84 ANAH PABADE 34 || TREC 140%80x7 1 5355 70.45 99 49 0.37| 27 COMB14: DL+ADL+ 0.3*Q+Ey+0.3"Ex
755 ADKOZI-T55 [o6] | iPe 380 5355 53,45 2112 0.48 42 COMB16:DL+ADL+0.3"01+Ey-0.3"Ex
784 ADKOZI-T84 6] | IPE 450 5355 4329 159427 0.54 42 COMB16:DL+ADL+0. 3*Q+Ey-0.3°Ex
794 ANAHPABADEZ 794 || TREC 120x80x5 5355 79.25| 109.26 0.35| 27 COMB14: DL+ADL+ 0.3*Q+Ey+0.3"Ex
863 AMNAH_PABAOZ-863 || TREC 200x150x10| 5355 94,45 11812 0.00 42 COMB16:DL+ADL+0.3"01+Ey-0.3"Ex
931 ANAHPABAOZ_921 |[B| TREC 20x40x3.2 5355 77.01 13419 0.37 42 COMB16:DL+ADL+0. 3*Q+Ey-0.3°Ex
992 ANAHPABADZ 992 |B] | TREC s0x34x2 5 5355 103.00) 157.32 0.35] 27 COMB14: DL+ADL+ 0.3*Q+Ey+0.3"Ex
985 ANAHPABADEZ_995 || TREC 80x40x4 5355 78.04| 137.09 0.37] 27 COMB14: DL+ADL+ 0.3"Q+Ey+0.3"Ex

ZyMua 5.7: Xvvortikol EAeyyot yio 6EIGUO Kotd Y

Ta dtaydvia HEAN TOV OVIAKOVY GTO KEKALEVO TUNLLOL TNG OPOPNS TTOPAALUPAVOLV TOAD HiKp)
€vtaom KaTd T0 GO omdTe 08 Bol ANEOHOVY LTOYN GTOVG IKOVOTIKOVG EAEYYOVG,.

5.2.2 "Elgyy0g 010yOVI®MV GUVIECUMOV OVGKOUYIGS

o ¢ maiola pe X doy®dviovg cuvdEoUovg, 1 adtdoTtatn Avynpotnta 4, 0nwg opiletar oto EN
1993-1-1:2004 6a wpémet va tepropileTon oe:
1,3<2<2,0

Ler
Alxiz

4 =W-F=n- /2“’""“ = 7641.
fy 355

e H avtoyn dwppong Npl,Rd g cvvorikng dwatoung tov daywviov Ba tpénet va givor té€toa
WOTE:

Omov: A= (5.2)

Npl,Rd > NEd

Omnov: Npl= A7y

YyMo
(5.3)
o Ilpokepévou va KOVOTOEITOL 10 OUOIOYEVIG TAGGTIUN GUUTEPLPOPE TV daywviov, Ba
TPEMEL VO, EAEYYETOL OTL 1) LEYLOTY VItepavToyn Li , dmwg opileTor TaPAKAT®, OV SOPEPEL OO
™V eAdyom TN Q2 kot mep1ocotePo amd 25%. Anhodn:

Omax—0Omin
— <025

Omin

[Ipaypatomoovvion, Aomdv, OAOl o1 mopOmdved EAeyyol Ko TPOKVTTEL OTL EMAPKOVV TO
Swydvio, péAN. YrevOopiletar 61t ot dtydviol cOvOespol Ady® Tng cHVOESNS GTO HEGO TOVG
&yovv punkog Avyiopov ico pe 1o 50% tov mpaypatikov tovg pnkovs. Ta amotehéopota TV

eAEYY®V Yo Ta duopevésTepa LEAN divovtot otov mopakdto [Tivaka 5.2.
OQmax—0Omin

Telkd mpoxvmTet:
2min

=0.042 <025 ¢ , omd1e IKOVOTOLEITOL O EAEYYOC.
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ITivaxog 5.2: Ikavotikol EAeyyol S1oydvInY GUVOEGUOY dSVCKOLWING

, , I Ler iz NplLRd .

Yrovyeio Awtopn cm) | em) | (cm) A ~NEd 2 1 Qj
84 : Awydviog RHS 2,69
160Y€i0v 140x80x7.1 702 1 31 35| 13108 OK 2,69
720: Awoy®dviog RHS 2,64
1° 0pépov 140%80x7 1. 702 | 351 | 35 | 1.310K OK 2,64
794: Awoy@viog RHS
2 6p6 oV 120%80x5 702 | 351 | 3.2 | 1430K | 2,67 OK 2,67
996: Avay®viog .

. RHS Qmin=2,6
acavcfsp 80x40x4 437 | 2185 | 1.6 1.78 OK | 2,61 OK 1
160Yy€iov =
981: Away®dviog RHS 2,62
acaveip 1 80XA0X3.2 437 | 2185 | 1.6 | 1.78 OK OK 2,62
992: Away@®viog RHS 2,72 Qmax=2,7
acaveip 2% 60x34x2.5 437 1 2185 14 2 Bl OK 2

5.2.3 IkovoTikOg £AEY)0G VTOGTVAONATMOV

Yta vrootvAdpota tov Kripiov I'pageiov mpoypatomotleital KavoTikny mTpocadENoT g
aEoVIKNG €vtaong TPoKEEVOL va eEacpailodel n mAdoTiun cvureprpopd tv pedav. H agovikn
ot dvvaun oyedacov otov aEova X etvar ton pe:

Nga=NEgq, +1, 1-yov-Qmin-Ngq, ex+0, 3:-NEg, £y (5.3)

omov:

NEd,: a&ovikn dvvaun Adyo katakopvewv goptiov (G+0, 3-Q)

NEdEx: a&ovikn duvaun AOY® GEIGUIKAOV QOPTI®MV KATA X

NEa g, alovikn obvoun 10y celoukoy poptivy Katd 'y

Yov: GLUVTEAEGTNG LVITEPAVTOYNS (Yov=1, 25)

Nmin: EMAYIOTN TN VIEPAVTOYNG (GTNV TPOKEEVT TEPITTOOT LNmin=2, 61)

OUQOVE LE TO TOPOTAVE® TPOYUATOTOLEITOL TPOSOLENOT] TV GEIGHKAV GUVOLAGUMV OTN
devbuvon Y katd v mocotto A=1,1*y*Qmin=3.6, ondte petd v tpocavénon Ba wyvet:

COMB: (DL+ADL)+0.3*Q+2.63*Ey+0.3*EX (5.4)

O cvvdvacpdg g oyéong (5.4) dnuovpyndnke oto mpdypopupa tpocsopoinong Robot Structural
Analysis pe tov onoio eAéyyOnkav 6o To VITOGTLAGHAT TOL VIO puerétn ktipiov YrevOupileton ott,
ol 00K01l 0&v VTOKEWVTOL GE KOVOTIKO EAEYY0, KAOMG AOY® NG OWPPAYUATIKNG AElTovpyiog Tng
KOTOOKELNG Oev emPapivovial and TOVG CEIGUKOVG GLUVOLOCHOVG. TN GLVEXEW TopatifeTor o
TIVOKOG LE TO OMOTEAEGUATO TOV EAEYXOV YO TO VTOGTLAGMATO (Zynpa 5.9) ,0mwg emiong Kot o
AVOADTIKOG EAEYYOG Y10, TO SVGUEVESTEPO VTOGTVA®UA ToV tooyeiov (Y/po. 9: HEB 300) tov omoiov
0 éLeyyog mapovctaleTol TopaKAT® 6To Zynua 5.10.
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MEAOE | matoms | vyako | Lay | Laz | aorox| MEPINTOEH
TKPOYT EAETXOY : 9 FQINIAKA YTUTA IEOTEIOY
24 yrootohwyo 24 |B|HEB 220 | 5358 |  5352| 6531]  032] 44COMB30: DL-ADL+0.3°0+3 6%y+0 3EX
TKPOYT EAETXOY : 10 AKPAIA YNITA IEOTEIOY
12 Vrootohwpa_12 | HEB260 | 5355 | 4408 5544]  096] 44COMB30 DL-ADL+03°0+36%y+0 3Fx
TKPOYT EAETXOY : 11 MEEAI YTI/TA IEOTEIDY
9 Yrootohwyo 8 |MI|HEB300 | 5355 | 37.05] 4818  0.80] 44 COMB30 DL-ADL+0.3°Q+3 6%y+03Ex
TKPOYM EAETXOY : 12 TQNIAKA YNITA OPO®ON
746 YrrooTihwuo 746 |BI|HEB220 | 5355 | 6566] 6531]  0.24] 44 COMB30: DL+ADL+0.3"0+3 6%y+0 3%Ex
TKPOYT EAETXOY : 13 AKPAIA YNITA OPOGON
660 Yrrootihwpa 660 |B|HEB260 | 5355 | 59.31] 55.44]  0.60] 44 COMB30: DL-ADL+0.3'0+3 6%y=0 3Ex
TKPOYT EAETXOY : 14 MEEAIA YTIITA OPO®ON+OPOGHE
9 YrootiAwyo 9 |MI|HEB300 | 5355 | 3705 4818]  0.80] 44 COMB30 DL-ADL+03'0+3 6%y+0 3x

Zyua 5.9: GOALO amOTEAEGUATOV EAEYXOV VTTOGTUAMUATMV

MEACL: 9 Ymootilhopo 9 IHMEIO: 1 IYNTETAITMENEE: x=000L=
0.00m

DOOFPTIA:

KYPIAPYH $OFTIZH: 44 COMEBE30: DL+ADL+03*0Q+3 6*Ey-0.3"Ex (1+2)*1.00-(3+11)*0.30+12%3 .60

YAIKO:
3333 (8333) fyr = 35500 MPa

T
i MNAPAMETPPOI AIATOMHEZ: HEB 300

b=30.0 cm gh0=1.00 gM1=1.00

b=30.0 cm. Ay=126.20 cm2 Az=47.43 cm2 Ax=145.08 cm2

tw=1.1ecm ¥ Iz=8562.83 cmd Ix=186.00 cmd

=19 em Wph=1868.80 cm3 Wplz=870.16 cm3

EIOTEPIKEX AYNAMEIZ KAl ANTOXEE:

N.Ed=233379 kN My Ed =-34.58 EN*m MzEd=-91.15 EN*m VyEd=-3144 kN

NeRd=352022T7KN My Ed.max=-54.58 kN*m Mz Ed max=-91.15 kN*m Vy, T, Rd = 2386.51 kN

Wb Bd = 406067 kKN MyeRd=66342 kN*m MzcRd=30891EN*m VzEd=2865kN
MNyRd=42032kN*m MNzRd=286356kN*m VzTRd=972.07kN
Mb Rd = 64479 EN*m TtEd = 0.00 kN*m

TAZH ATATOMHE =1
o MAPAMETPOI NAEYPIKOY AYTIZMOY:
z=000 Mer = 633439 EN*m EAMIIYAHLIT -a XLT=0297
Lerlow=363m Lam LT =032 fi LT =057

NAPAMETPOI AYTIZMOY:

E -
= NEPITON A=ZONAy:

Ly=365m Lam_v =048
Lery=481m Xy =089
Lamy=37.05 kzy = 0.38

ESIZQIEIL EAETXOY:

EAETXOX MHEOYZ AIATOMHE :

N.Ed/NeRd=044<1.00 (6.2.4.(1))

(My Ed/MN,y.Rd)* 2.00 + (MzEdMN zRd)"2.20 = 0.10 < 1.00 (6.2.9.1.(6))

VyEdVy TRd=001<100 (6267)

VzEdVzTRd=0.03 <100 (6.26-7)

Tau,ty,Ed/(fy/(sqrt(3y*M0y) = 0.00 < 1.00 (62.6)

Tau,tz.Ed/{(fo/(sqrt(3)*eM0Y) = 0.00 < 1.00 (6.2.6)

OAIKOZ EAETX0ZX ETAGEPOTHTAZ MEAOYZ:

37.05 < Lambda,max = 210.00 Lambda.z=48.16 < Lambda,max = 210.00 STAGEPO
My, Ed,max/MbRd=008 <100 (63.2.1(1))

N Ed/(Xy*N Ri/gM1) + kyy*My.Ed max/(XLT*My Ri/sM1) + kyz*Mz Ed max/(Mz Rk/gM1) = 0.73 < 1.00
(6.3.3.(4))

N.Ed/(Xz*N.Rik/gM1) + kzy*My,Ed,max/(XLT*My,Ri/gM1) + kzz*Mz.Ed max/(Mz,Rk/gM1) = 0.88 < 1.00

(6.3.3.04))

ATATOMH OK !!!

Symupa 5.10: "Edeyyot dvopevéstepov vrootvddpatog (Ya/puoa 9) évavtt Ikavotikod cuvévacov 6t
devbvovon Y



5.2.4 Tlepropiopoc Brafov

H oamaitmon yw tov meplopiopd tov PAafov eEac@arleTol Le TOV TEPLOPIGUO TNG GYETIKNG
HETOKIVNONG TOV 0pOP®V Y10 GEICUO HKPOTEPO TOL GEICUOD GYESIOGUOV, OUMG HE CNUAVTIKA
peyoAvtepn mbavotta epgdvions. H amaitnon ywo tov meplopiopd tov Prapdv wkavomoteitan
€POCOV Y10 KBE OPOPO TNG KATACKEVTG IKAVOTOlEITOL 1] OYEoT:

dr-v<0,0075h (5.5)

INo xtipuo xatnyopiog I (YI=1,0) pe mAdotipo pun @€povia otoryeio, ol HETAKIVICELS AGY®
OV GEWGUOV ovToV Aappdvoviar ¢ 10 50% Tev ToV 0V ool oxedaopot (v=0,50). Mg
Baon TG TWEG TOV OYETIKOV UETOKWVNGE®V KOl TOL VWYovg Tv opdéewv tov Ilivaka 5.1
TPOKVATEL:

* [ooyero: dr-v=1,05 cm=<0,0075-h=2,74 cm

* log 6pogog: dr-v=1,15 cm<0,0075-A=2,74 cm
* 20¢ 6po@og: dr-v=1,15cm<0,0075-h=2,74 cm
* opon : dr-v=0,2 cm<0,0075-h=2,6 cm

Emopévag ot éleyyot yio tov meplopiopnd tov PAafav ikavomolovviol katd Y, 6€ OAOLG TOVG
0pOPOVG TOV KTIPiov.

5.3 "Ehkeyyog IMhowsiov Pomig (Xewopdg kata X)
5.3.1 Iepropropdg parvopévov 2ng Taing

Yta mhaicto pomng avanTHGGOVTOL 0EOVIKEG, TEUVOVGES QUVALELS KOl POTTES KAUWYNG TOGO amd
TO, KOTAKOPLEA OGO Kol 0o T0 GEICUIKE QopTia.

Avtictoya Le TPONYOLUEVMG , TPOKVTTOVY 1) GUVOAIKT] GEIGLIKT TELVOLGO OvVE OPOPO KOOGS
KOl 1 T OXESIOGHOV TNG OYETIKNG petakivnong tov kabe opdpov( Zynuota 5.11 & 5.12) Ta
OOTEAEGLLATO TNG TPOGOUOIMONG KAOMS KOl 01 VTOAOYIGLOL Y10l TOV GLUVTEAESTN gvaucOnciog O
nmopovotalovrol mopakdte kot otov Ilivaka 5.3, 6mov ypnowyomombnke ek véov m oyéon
vroroyiopov (5.1). Ta wooddvapa eoptic @VEd Adyw ateleidv amlomomTikd oyvoovvTol Kot GE
ot TNV TEPinTOON,

"EmH RIEEZHRG RER Akl L Ynnrgmm FK'IE:‘K}EFD YHOFI'F:MIMA ﬁT{g:‘x}m
1] 200039,0535 122261 0,04 206159 122261 0,00 0,05 20,01
# 22000390572 032,44 203 170545 1032,44 0,01 207 0,04
1 3| 20,0039,04 10, 868,91 0,04 118502 868,92 2,01 0,05 2,01
1l 4] 2000410313, 246 0,00 220 245 2,00 0,00 2,00

Zyqua 5.11: Zeiopukég téuvovaeg ava 0poeo ot dievduvon X
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Zyua 5.12: ZuovoMkég LETAKIVAGELS VIO TNV OVGUEVESTEPT GEIGUIKT] Opdom katd X

[Tivaxog 5.3: Yrnoloyio

uo¢ cuvtedeatn O katd ™ dlevbuven X

Opopog IoOyeto 1°° 2% 3%
2VUVOMKO QopTio

Bapvtmrog 11050,33 7583,50 4117,71 18,23
Ptot [kN]

2VVOMKY| TEUVOLGO

Vtot [kN] 1222,61 1032,44 668,91 2,46
ZyETIKN

petaxivnon 3,4 43 29 0,5
dr [cm]

Yyog hcm] 365 365 365 346
ZOVIEMEOTS 0,08 0,086 0,05 0,008
gvaicOneciog 0

MEAOL AATOMH | YAIKO Lay Laz | AOIOE NEPINTOQER
2 YNOITYAOMA-2  |B8| HEB 240 5355 4515 &0.00 0.25| 26 COMBA13: DL+ADL+0.3*0+Ex+0 3*Ey
& YNOITYAQMA_S |8 HEB 300 5335 3r0s| 4818 0.37| 26 COMB13: DL+ADL+0.3*0+Ex+0.3*Ey
12 YNOITYAQMA_12 |8 | HEB 260 5355 4408 5544 0.41| 26 COMBA13: DL+ADL+0.3*0+Ex+0 3*Ey
21 YNOZTYAQMA_21 B8 | HEB 240 5335 46.15] 80.00 0.31| 26 COMB13: DL+ADL+0.3*0+Ex+0.3*Ey
g1 ADKDIH1 [ | 1Pe 360 5355 5348 2112 0.37| 26 COMBA13: DL+ADL+0.3*0+Ex+0 3*Ey
87 AQKOZI_&7 [ | iPe 450 5335 4329 19427 0.64| 26 COMB13: DL+ADL+0.3*Q+Ex+0.3*Ey

yqua 5.13: Zuvontikoi édeyyot yio oelopd katd Y

11| 101 | 112 _
e

Onwg mopatnpeitol ko 6€ avt) Vv nepintwon o cvviedeotg 0<0,1 oe kabe 6po@o, omoTE
TO POVOUEVA 2NG TAENS LTopovV va ayvonBolv Kot 0ev amatteital Tpocadénon TV GEICUIKOV
ocuvdvacU®V. TeMkd o1 STORES OAWV TV GTOLXEI®MV TOL KTIPIOL EAEYYOVTOL LE TOVG OPYLKOVG
CEIGLIKOVS GLVIVLAGHOVG TNG dtevBuvone X Kot Tposékvye OTL emapkovoay Evavtt avtdv. TToid
GUVOTTIKA TOPOVGIALETAL 1] ETAPKELN TV OVGUEVESTEPMV SLUTOUADV TOV TAGIOV pomng Katd X
670 TapokdTe Zynua 5.13.
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5.3.2 Ixavotikég Eleyyog Aokav

Onwg mpoPrénetar and tov Evpokddika 8, yio Tov EAeyyo TV KOPLOV 00KOV TOV TAOGI®OV
pomn¢ yiveTon N mopadoy 0Tt £xel oynuUatiotel TAooTikn dpbpwon oe £va amd o OVO GKpa TNC.
Mo va umopécetl 1 60k6g , OU®S, Vo ovarTLEEL TAAGTIKY] POTH OTO GKPOL TNG KOl Gpa. GTPOPIKN
wavotnTa Tpénel va ivor katnyopiag 1 M 2. "Yotepa amd Eeyyo OA®V TV KUPLOV S0KOV KaTd X
oe OKA amd ta otatikd goprtia, ot dtatopég toug mpoékvyay Katnyoplag 1 (0w mpofiéretar
oo tov EN1993-1-1/5,5/ITiv. 5,20), xou dpa. avti 1 omaitnon kavomoteitat. Evostktikd:

IPE 360
[TéApa : cilty=4.96 < 9¢=7.29 , dpa Koatnyopia 1
Kopuoéc : culty=37.32 < 72¢ =58, dpo. Koatnyopia 1

IPE 450
[TéApa : cilty=4.75 < 9¢=7.29 , dpa Kotnyopia 1
Koppog :  cwlty=40,30 < 72¢ =58, dpa Katnyopia 1

Evdewtikd mapovoidletar o Eleyyoc ya ) dvopevéstepn 00k ( Aokdg 61 ,6mwg mpoékvye
Y0 TO GEWOUIKO GLVOLAGHO) TOL 1ooyeiov pe  pnkovg 1=8 m tov eémrtepikod mhouciov kat
dwroung IPE 360. Avrtictoygol éAeyyol mPOyUATOTOOVVIOL YO TIG VTOAOITES OOKOVS Kol
KOTAYPAQETOL 1] LEYIGTN POT GYESIOCUOD Y10 GEICUIKOVG GLVOVAGHOVG, MGTE VO VITOAOYIOTEL N
draBéoun vepavToxn.

e Aoxo0c 61: IPE 360 (Mply= 361,82 KNm)

-50.37

N

Zynua 5.14: Poréc My (KNm) yia oetopikd Ey cuvdvacud kot covdvaocud G+0.3*Q avtictoya

IMa 10 oymuatiopd TAactikng apbpwong o€ £va amd T 2 dkpa omatteital N TPOSAVENCT TOV
CEIGLUKOV dphoemVv katd 552%:
MA,Ed = MB,Ed = MpI,Rd = -83,53 — 5,5250,4 = -361,82kNm

Metd Vv Tpocahénomn TV GEIGUK®OV GUVOLOGUMY TPOKVTTEL:
COMB: (DL+ADL) +0.3*Q+5.52*Ex+0.3*Ey (5.6)

"Eleyyoc axpaiov TUpaTOS 00KOV:

H 0dokdég mpémer vo eleyyBel €vavtl OTPEMTOKOUTTIKOD AVYIGHOV, HE TO VEO GEIGHIKO
ocvvdvacud. To dve mélpa eEacealiletor TAEVPIKA HECH TG GVVOESTG TOV UE TO OAMEDO, EVAD
ot MePLOYEG TV otnpiewv, Omov OAiPeror To Kbt WEAUO, TpoPAEmoviorl KoTAAANAES
KOTOOKELOOTIKEG OlTAEES MoTe Vo avénbel n avtoyr] ¢ S0KOV &VaVTl GTPEMTOKOUTTIKOD
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Ayiopo?. Ta va propécet va avamtoydei 1 Mpl,Rd Aopfavetar n mpdtn Thevpiky eEac@diion
o€ andotaon 0,50 m and tov kéuPo. H doxd¢ 610 akpaio tunpa £xel Tponeloeldés O1dryPOLLLLoL
poTtaV pe Adyo akpoaiwv pondv v = 0,75

e C;=1141,C,=0.

o AmAéc otpentikég otnpielc ota dxpa: kK =k, =1,0

e H xpioyn elaotikn pomn Oa givar:

~ _TKZ'E"z, Lz.ll (k-L)z-G-I‘_ .
M, =C, ™ ‘]( } Iz+—_ (5.7)

L ik, e’ E,

Ko tehMid mpokvmtet: M=17219 KNm

e Avnyuévn Avynpoémto: ALT= /% = 0.14< 0.2 , omOte Oev amonteitanl omopeimon g

avTONG TNG 00KV AOY® GTPEMTOKAUTTIKOV AVYIGHOV Kot Umopel vo avamtuyfel n mAnpng
TAOCTIKT POTN AVTOYNG TS SOKOV.

"Eleyyog 0£0TEPOV TUNNOTOS OOKOV:

H debtepn mrevpicn e€acodiion Aappavetor oe amdctoon 2,00 m and tov kOpPo, otn Béon
™G TPAOTNG dtadokidac. To Sidypappo por®v VIO TOV TUNUATOG CVTOV AUPAVETOL GLVTNPNTIKA
pe Adyo akpaiov ponadv y = 0,50.

e C1=1323,C,=0.
o Am\ég otpentikéc otnpi&elg ota drpa: k =ky = 1,0
e H xpioyn ehootikn ponr| Oa givor: M= 23150kNm

— |WpLyxfy
hr= Mecr
OTPENTOKAUTTIKOV AVYIGUOD.

- T ghath dwtopn pe: h/b=2,11 > 2, Aappavetar Koumvin Avyiopod b,

UE aL1= 0,34
- Svvteheotic O r=0.5*[1+ arr+( AL7-0.2)+ A 12]=0,6

- Mewtikdg cuvteleotng: Xi1= =094

o = 0,38 > 0,2 dpa amotteiton peiwon TG avioyng MG O0KOoL AOY®

SLT+VDLTZ—ALT?
"Eleyyoc £vovTi GTPENTOKAUTTIKOD AVYIGHOV:

Mb,Rd:ﬂT*VVVT”?W = 340.11 kNm > Mg= 265 KNm dpo n Sokog emopkel évav

GTPENTOKAUTTIKOV AVYIGLOV.

"EAeyy0g 00K0U £vavTL TEPVOVGOG:

Ave&aptnta and Tov EAeyY0 £VOVTL GTPETTOKOUTTIKOD AVYIGHOD TPETMEL VO YIVEL KOl O EAEYYOG
Evavtt TEpVovsas. ' Tov VTOAOYIGUO TNG IKOVOTIKNG TEUVOLGOS TOV OVOTTUGGETOL GT dOKO
yivetal 1 mopadoy] 0Tt £(0VV GYNUATIOTEL TAACTIKEG apOpDGELS Kol ot 6V0 dKpa TG 00K0D.

e Tépvovoa oyedocpod Aoy celopov: Ved,m = (Mpl,Rd + Mpl,rd)/L = 90,45 kN
o Téuvovoa oyedlacuod Adym un celcuk®VY dopdcemv (G+0,3-Q): Ved,c = 49,82 kN
e [Thaotikn draTuntikn avtoyn: Vel,Rd= 720,16 kN >> Ved,m + Ved,c v/

O éAeyyog wKavomoteital, Kot €TedN N TEUVOLSO eivan pikpotepn amd to 50% g Vpl,Rd o¢
yperdleTon va AneOet vToYN GAANAETIOPAOT] KALYNG KO SLATUNOTG.
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Ext6g omd tov kovoTikd oyedloopd TV S0KMV, KOTOYPAPETOL 1 HEYIGTN POTH GXESIAGLOV
Y10 TOVG GEIGHKOVG GLVOLOUGLOVG, DOTE VO VITOAOYIGTEL 1) S1aBEIUN VITEPAVTOYT).
e Aoxoi IPE 360: Mgg,max = -133,92kNm
Mpird= 361,22 KNm, dpa Q = 361,22 /133,92 = 2,7
e Aoxkoi IPE 450: Mgg,max = -259,78 KNm
Mp1,rd=604,18 KNm, dpa Q = 604,18/259,78=2,32
H eldyiom vrepavtoyn, n omoio ¥pNGILOTOIEITOL GTOV IKOVOTIKO EAEYYO TMV VITOGTLAMUATMV
etvar: Q=232

5.3.3 IkavoTikog éreyyos kOupov

INa va eEacpaliotel 0 GYMUATIOUOG TAACTIKGOV apBpdGE®V GTA AKPO TV dOKOV Kot oYL oTA
VTOGTUVAMUATO, (OCTE VO OmMOPELYOEl 0 OYNUATIGUOS «UOAOKOD OpOPOLY, TPOYUOTOTOLEITOL
Ixavotikdg oyedocidg TV KOUPOV OCTE N TAAGTIKY] PO OVIOYNG TMV VIOGTLAMUATOV TOV
ouvtpéyovv o€ kdbe kKOuPo va givar peyoAddtepn amd TV avTicTolyN AVTOX TV SO0KOV TOV
Koupov, Aappavopévng vdym kot g mhoavig vrepovioyns. E€aipeon amoteAodv 1 kopuen kot
N Paon T®V VTOGTLA®UAT®V, GTIG OTOIES EMTPENETAL O CYNUATIGUOC TAAGTIKNG ApHpmong.

[Na tov éheyyo TtV KOUPOV omouteital 0 VIOAOYICUOG TOV TAAGTIKOV POTMV OVTOYNG TOV
LEADV TTOL GLVTIPEYOLY GTOVG KOUPOVG:

HEB 220: Myira= 293,62 kNm  HEB 260: Myra=455,5kNm  HEB 240: Myjra= 373,89 kNm
IPE 360: Myjra=361,82kNm HEB 300: Mpra= 663,42 kNm  IPE 450: Mpra= 604,18 kNm

Me Bdon ta mopamdve eAEYXOVTOL Ol TUTIKES LOPPES KOUPMV TOL TAMGIOV , OTMG aivovTal Kot
0T0 Xyfua 5.15:

T'oviakdc koupoc Emtepikon mAaioiov (koéufoc A):
X Mp.=2 *293,62=587,24 KNm > 1,3* ¥Mgp= 1,3*361,82=470,36 kNm ¢ ok

Evowdueococ koupoc eEmtepikon mhouciov (kdupfoc B):
Y Mpg.=2*373,89=747,78 KNm > 1,3* YMz,=1,3*361,82=470,36 kNm ¢ ok

Axpoaioc k6ufoc ecmtepikon miouciov (kopPoc IN):
Y Mg =2*455,5=911 kNm > 1,3* Y Mgy, =1,3*604,18=785,43 KNm ¢ ok

Evdiduecoc k6upoc ecotepikod miaisiov (kéupoc A):
Y Mp.=2%663,42=1266,8 kNm > 1,3* YMr,=1,3*604,18=785,43 kNm ¢ ok
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Zyfua 5.15: Koppor eEmteptkon kol E0®TEPIKOD TANLGIOV

5.3.4 IkovoTikog £AEY)0G VTOGTVAONATMOV

Ta vrooTvA®paTA EAEYYOVTOL TPOGOVEAVOVTOG TO GEIGUIKE LeyEOn KaTd:

LYoy Qmin = 1,1:1,25-2,32 = 3.12. Metd ™V TpocadéNcT TV GEICUIKOV GLUVOLOCUMV
TPOKVMTEL O TOPOKATO EMAVENUEVOS GEIGHIKOG GLVOLAGUOC e TOV omoio €A&yyovior To
VTOGTUVAMUATO TOV 0pOPmV. Avtictoyn mpocavénon mpaypatoromnke yioo OAeg TG mBavEg
O1evBHVGELS GEIGUOD :

COMB: (DL+ADL) +0.3*Q+3.12*Ex+0.3*Ey (5.8)

COMB: (DL+ADL) +0.3*Q+3.12*Ex-0.3*Ey (5.9)

[Mo ta vrosTLAGLOTO TOV 160YEIOV, TO GEIGUIKA LEYEDN TPOGAVEAVOVTOL KOO TEPIGGOTEPO
opwg, wote va oynuoatiotel mhaotikn apbpwon oty Pdon tovg. Evdsktikd mapovsialovrot
TOPOKATO Ol ATOLTOVUEVES TTPOGAVENGELS TTOL TPETEL VAL YIVOLV Y1dL TIG SIUTOUES TOVG IGOYEIOL LE
Bdon ta dvcpevésTEPA EVTATIKA peyEtn:

Ynootohopa 24- HEB220 (Mp rg=293.62 KNm) , rpocavénon x=5,9
Ynootohopa 3- HEB 240 (Mprg= 373,9 KNm), tpocavénon x=5,23
Ynrootoropa 18 — HEB260 (Mp rg=455.5 KNm), mpocavénon x=5,025
Ynootoropa 15 — HEB 300 (Mpy_rg= 663,3 KNm), tpocavénon x=4,34

211 GUVEXELD, TPOYUATOTOEITOL 0 EAEYXOC TOV E0MTEPIKOV VIOGTLAMUOTOS 663 (dtaToun
HEB300) tov 1% opégov tov eEmtepikod miauciov vwd kauym kot OAiym, kdvovtag tnv
napadoy] 0Tt 0 EAEYXOG QVTOG £ivol OLVGUEVESTEPOG OO TOVG EAEYXOVG JTOUNG, Ol omoiot Ha
KOVOTOloOVTOL  €POGOV  1KAVOTOloUVTAL Kol Ol €Agyyol  pHéAOvLG.  Avtiotoyor  €Aeyyol
TpoypatomomOnKay yioo OA0. TG VTOGTLAMUOTO KOlU TPOEKLYE OTL EMOPKOVGOV YO TOLG
EMAVENUEVOVE GEIGKOVG GLVOVAGHOVC.
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Yynuo 5.16: Evtatikd peyébn vrootoddpotog o) N (KN) B) V (KN) y) My (KNm)

YAIKO:
8333 (8353)

!=l

=1 MAPAMETPPOI AIATOMHZ: HEB 260
h=26.0 cm MO=1.00 eM1=1.00
b=26.0 cm Av=100.74 cm?2 Az=37.59 em2
tw=1.0 cm y=14919.40 cmd Iz=53134.52 cm4
t=1.8 cm Wply=1283.00 cm3 Wplz=602.26 cm3

Ax=118.44 em2
[x=125.00 cmd

EXQOTEPIKEE AYNAMEIE KAl ANTOXEE:
N.Ed=624.80 &N MyEd = 7.85 £N*m
NeRd = 4204.76 1N My.Ed, max = 230.33 ¥N*m
V. T.Rd = 2064.57 N
My,c.Rd=455.46 ¥N*m  Mzc.Rd=213.80 kN*m
MNy.Ré=438.59 kN*m MN.zRd=213.80 kN*m

MzEd =240 kN*m

Nb.Rd=298045 kN

Vy.Ed=1.36 kN
Mz, Ed.max = 451 ¥N*m

Vz,Ed=124.06 kN
Vz,TRd=T70.47 kN

Mb.Rd = 43892 kN*m TtEd =-0.00 kN*m
TAZH AIATOMHE =
= MAPAMETPOI NAEYPIKOY AYTIZMOY:
z=10.00 Mer = 3566.18 kN*m EAMIIYAHLT -a XLT=0096
Lerupp=3.63m Lam LT =036 filT =058

MNAPAMETPOI AYTIZMOY:

El -
=1 NEPITON AZONA y:

Ly=365m
Lery=6.66m
Lamy=39.31

Lz=3483m
Lerz=363m
Lamz =53 44

MEPI TON A=ZONA z:

Lam z=10.73
¥z=0.71
kyz=0.36

EZIZQIEIZ EAEMXOY:

FEAETXOI MHEOQYXZ ATATOMHZL :

N.EdNcRd=015<1.00 (6.2.4.01)

(My.Ed/MM.y.Rd)" 2.00 + Mz EdMN.z.Rd)"1.00=0.01 < 1.00 (6.2.9.1.(6))
Vi, EdVy,TRd=0.00 < 1.00 (6.2.6-T)

Vz,EdVz, TRé=0.16 <100 (6.2.6-T)

Tau tv,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau.tz. Ed/(fir/(zqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

OAIKOLZ EAETXOX ZTA@EPOTHT AL MEAOYZ:

Lambda,y = 59.31 < Lambda,max = 210.00
My.Ed.maxMbRd =052 <1.00 (6.3.2.1.(1))

Lambda.z=35.44 < Lambdamax = 210.00 EITAGQEFO

N, Ed/(Xy*N Ri/gM1) + kyy* My, Ed max/(XLT*My Ri/gM1) + kyz*Mz, Ed max/(Mz Rk/gM1) = 0.68 < 1.00

(6.3.3.(4))

N Ed/(Xz*N Rl/gM1) + kzy*My,Ed max/(XLT*My R/gM1) + kzz*Mz,Ed max/(Mz,Rk/gM1) = 0.48 < 1.00

(6.3.3.04))

ATATOMH OK !!!

Syquoe 5.17: éleyyog emdpketog vi/toc 660 Evavtt emavénpévon oelopuod EX



5.3.5 Ilepropiopoc Brafov

Enavolappdvetar n dadikacio mov meptypdeeton oty mapdypoeo (5.2.4) 6cov agopd v
OTOiTNON Yo TOV TEPLOPIoUO TV PAaPdV Yoo KEOE OpOPO TNG KATAOKELVNG, HEG® TNG OYEONG
(5.5). Mg Baomn TI¢ TIHEG TOV GYETIKOV UETAKIV|GEDV KOl TOV DYOLS TV 0poPmVv Tov Tlivaka 5.3
TPOKVTTEL:

* [ooyero: dr-v=1,7 cm<0,0075-h=2,74 cm
* log 6po@og: dr-v=2,15 cm<0,0075-h=2,74 cm
* 20¢ 6pogog: dr-v=1,45cm<0,0075-h=2,74 cm
* opoon| : dr-v=0,25 cm<0,0075-h=2,6 cm

Emopévag o1 édeyyot yio tov mepopiopd tov BAapdv tkavomotobvtar kot ot devBvvon X, og
OAOVG TOLG OPOPOLG TOL KTIPIOL.

ZNUOVTIKY TOPaTHpnon TOL TPOKVTTEL UEGW THS OCUYKPLONG TWYV OTOTEAECUATMOV VIO, TIG ODO
orevBbvoeig aerouod eivou ot yia oelouo katd X ( mloiolo powng) N KOTOOKEDY EIVOL IO EOKOUTTH
UE UEYOADTEPES GYETIKES UETOKIVITELS TWV 0POPWYV, g€ ayéon ue oievbovon oetouod Y (whaioio ue
X100TI  GOVOEGUOVS), YEYOVOS TOVL NTOV KO OVOUEVOUEVO KBS otHv TeAevtolio mepimtwaon
ONUAVTIKO UEPOS THS GEIGUIKNG ODVOUNG AVOLOUPAVODY 0L Y100TI GOVOETUOL OVOKOUYIAGS.

5.3.6 Xvpmepdopata

Bdoer tov eléyyov ooawvopéveov 20¢ T4 Kol Tov TEPOPIOUO TV PAafodv €ytve M
dwotactoAdynon twv otoyeiov mov mapoaAapPavouy ta opildvtio @option (cVvOEGHOL
dvokapyiog & vrootvlmpata). H katackevn anodeiymnke apketd edkaumt ondte amortiOnkov
TEMKE OPIGUEVEC LEYOAVTEPES OLUTOUES GTOVS UETOAAIKOVS YLOGTL GLUVOEGHOVE dVoKOUYiaG o’
OtL amortovcav ot €leyxor oe ovtoyn. Avtd eiye PéPora cav emaxdAovBo TV avénon g
dvokapyiog oe tétolo Pabud wote va unv amouteiton teMkd avdivon 20g TaEng Kot avEnuUeEveg
OTOLTHOELS GTO, VITOGTUAMUATA, TO, OO0l €V TEAEL O10.GTAGIOAOYNONKAV Yo apKETE avENUEVOLG
wavoTikoOg oelopove. [apakdrom moapovcsialovror ot TeEMKEG O0TOUEG OA®MV TV HEADMV NG
KOTOGKELNG OGS TPOEKLYAV Otd TN AvAALGN TOV KTIPIOL Kot IKOVOTOiNoT OA®V TV EAEYXMV.
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- TREC 140@&7.-1’."
‘" TREG200x150x10
. =——TRECSEMx34x25
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Zyquo 5.18 Tahkég Alar’opa Ktipiov de(psi(ov, thto&iﬁmﬁ 'Own ‘ '

-~ ) e i - w3
7

s HEB 220

HEB 240
s HEB 260
s HEB 300
s |PE 200
s |- 360
s |PE 450
s TREC 120x80x5
s TREC 140x80x7.1

- TREC 200x150x10

== TREC 60x34x2.5
== TREC 80x40x3.2
s TREC 80404

Zymua 5.19 Tehucég Awatopéc Ktipiov I'pageiov, Bopeloavatoiikn Oyn
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6 ENEPI'EIAKH ANAAYXH KTIPIOY

2’ ovtd T0 KEPAAOO Bo TopovolacTEL 1 EVEPYELOKN OvOAVoT TOL Gyedtalopevour Kripiov
I'pageiomv, péow tov Aoyiopkod Revit tng Autodesk [18]. TTwo cvykekpiuéva, mapovoialovtot
HEC® OLOYPOUUATOV TO OTOTEAEGUOTO TNG EVEPYEINKNG CLUTEPLPOPAS TNG KOTOUOKELNG, 1
EMIOPAON SUPOPETIKOV GLOTNUATOV YHENC-0Epravons-eaepiopod-tapaymyns ZNX (HVAC)
KOl GUGTNUATOV QOTIGHOV, KOODS Kot Ta 0pEAN amd TtV mhavhy TomobEétnon eoTofoltaikmV
otoyeiov. Téhog, mapabétovion eVOALOKTIKEG TPOTAGELS KOl OTPOATNYIKEG TOL OLVOTOL VO
EPAPLOCTOVV GTY KATOGKELT] Y10 OKOLO KAADTEPT EVEPYELOKT] OTOS00T).

6.1 Aoywopkd Evepyeraxng Ilpocopoimong & Emhoyn lpoypappdrov

Yndpyovv OwBécylo 0pKeETA AOYIGUIKE €VEPYEWKNG TPOGOUOimong €vOog KTpiov Tov
Kaf1oToOV duvaty T YVOON TOV BEATICTOV TPOKTIKOV Kol ETEUPACEDOV TAVO G AVTO DGTE VA
etvar meplocOTEPO amOdOTIKO evePYELOKA. (StoBEoIa HECH EUTOPIKNG 1) EKTOUOEVTIKNG XPNONG).
Meto&d avtov eivar o Energy plus, o DOE-2, 10 eQUEST, 10 EcoDesigner, to Green Building
Studio (GBS), to Revit tn¢ Autodesk, to TRNSYS, to IES VE, 10 Ecotect, to Design Builder, to
Energy10 kot dAAa.

Ymv mapovoa epyacio emhéxOnke n xpnon tov Aoyopkov Autodesk Revit 2019, mov péow
™m¢ mhatedppag Insight 360 extelel Tnv evepyelaxy avaivomn KTipiov Kot Vel OTOTEAECUOTO (G
TPOG TNV EVEPYELNKO AMOTOTOUA NG Koatackeuns. Kot ta 600 Aoyopika sivor dwbéoyio oe
exmondevTIKn £kdoon amd v Autodesk, evd akoun vapyel 1 SuVATOTNTA OUPIOPOUNG CVVIECTC
neta&d Tov Aoytopkod Revit 2019 pe to avtictoyo g Autodesk Robot Structural Analysis 2019
oL YpNopomomOnKe Yo TO GYESWGUO TNG
Kataokevns. Emupémetan, Aowmdv, mn  opoiq

onuovpyioe pong €pyaciaV, SIELKOADVOVTOG OTN D)
peimon ypdvov mov omorteitonl yio T dnpovpyia \
KOl TNV EVNUEPMOTN  HOVIEA®V  TOAAUTADV ‘
AVOADGEW®V.

To Insight givor pio vanpeoio mov Swatibeton
online yw 11 exddoelc Revit 2016 ko peETOYEVESTEPEG KOl EVOOUATOVETOL TG ['popun
Epyodeiov tov Revit divovtag £tot T dvvatdtnta EVEPYEIOKNG GVAADOTNG TOL TPLGOIAGTOTOV
LOVTEAOV , AVAALGNG TOV BEPUIKDOV KOl WOKTIKOV QOPTIOV, TOV QOPTIOV @OTIGHOD, OAAY KoL TNG
nAakng avéAivong pécw tov Energy Plus kot towv vanpeciov cloud.

H mhatedppa Baciletoar 6toug 010)00G OV Y€l Bécel  Apepikavikn Evoon Apyitektdovov
vy To 2030 (AIA 2030) péow evdg mhouciov yio T peioon ¢ e€dptione and Ta 0pvKTA
kavowa oto Krtiplo kot ) enitevén undevikd avBpakodywv ktipiov éog 1o dtdotnue avtd. To
QOTEAEGLOL Y10 TNV KOTOVAA®OT TPmTOYEVODG evépyelag mov mpokvmtel (Energy Use Intensity-
EUI) Bacileton ot vopobesio tov HITA  «ASHRAE 90.1 & Architecture 2030», ondte givor
AOYIKO VO LITAPYOVV aMOKAIGES amd avtioTolya amoteAéspata mov Bo epdppolav akpiac Tig
arortioels tov EAAnvikov Kavoviopot K.Ev.A K.

TéNog £vo oNUOVTIKO TAEOVEKTNLLO TNG CLYKEKPIULEVNG TAATPOPLLOG ATOTEAEL 1) SUVATOTNTO GE
TpoyUaTiKd ¥povo, pécw epyareimv mpoPfoAing va aArdlovv ot mAnpoeopieg Tov KkTipiov ,omdte
Kol va £eTdlovTon S10POoPETIKA GEVAPLA e okomd TN peimon tov deiktn EUL Onwg paiverot oto
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TOPOKATO Zynpa 6.1. pe Tpiyovo speaviletol 6to dtdypapLa 1 ETA0YN TOL €Yl KOBOPLoTEL KATA
TNV EVEPYELOKN Tapapetpomoinon oto Revit, kot petapdilovtag aviiotorya oto embBounto
onpeto emrvuyydveton petafoin tov Agiktn EUL.

=

=
=
o

(8]
=
=

mp
EIM

EUL+/- (kh)
SHRA
1R EFf

-
w
=

100

\SHRAE Package System
gh Eff. Package
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® 9 —Q--.—--".

-50
HVAC Types

Yynuo 6.1, Evésiktiko Ardypoppo Epyaigiov ITpoBoing ya emhoyr cvotiuatog HVAC, Insight
Autodesk

21 mopovca epyacio apov opiotnke to Ktipto Avagopdg mpaypatomo|dnke cOyKpLon tov
ue didpopa oevapila Kot emAEyOnKe 10 PEATIOTO OV VO TPOSAPUOLETAL OGO YiveTal GTo EAANVIKE
dedopéva.

6.2 Evepyswoxn [Ipoocopoimon ktipiov oto Revit
6.2.1 TI'eviké

A@otov orlokinpwbel o oyxedaouds tov Ktipiov I'pageiov oto Aoyiopukd Robot 2019 tng
Autodesk, emdéyetar amd to “Menu Bar” mn evtody Adds-Ins kot péow TG emAOYNg
Integration— Autodesk Robot Structure £dyetat ohokAnpo 1o poviélo oto Aoyioukd Revit 2019

(Zyua 6.2.).

v v| Autodesk Robot Structural Analysis Professional 2019 - Project: Final Madel-Korina Yemelou - Results (FEM): available H Type a keyword or phrase w
h File Edit  View Geometry Loads  Analysis Results Design Tools Add-Ins | Window Help  Community

IS HESYRABXEENANEHE gQE

Integration

Frame Generator Autodesk Revit Structure

1? ? 7 ?
~ | v| —_— | v‘ r{? E le 1:0L Composite Beam Design Extensicn
Object Inspector # | View Plan  AMNOTEAEEMATA AYNAMIKHE ANAAYIHE OPO®(  ltaly NTC 2008 Steel D
- p- Italy NTC 2008 3
HTEE @ @
Add-ins Manager
| Objects MNumb:

Yynuo 6.2: Awdikacio amootoAng povtéhov and to Robot 2019 oto Revit 2019

Mol odokAnpwBei | dradikacio eEaymyng Tov HovTEAOV, aKoAoVOEL 1 OladTKaGTio EIGAYWOYNG
ot0 Aoywopikd Revit tov vroloitwv otoreimv mOv  AmOITOOVTIOL, YL TNV EVEPYEWNKN
TPOGOUOI®GN, ONANOY| TV TAUKOV TOV 0pOP®V Kol 0POPNG GAAL KOl T®V TOLYOl TANPOCEWV UE
TOL OVOTYLLOUTOL

To Aoyopuikd Revit ¢ Autodesk, Loym ¢ oxedioong Kol TOPAUETPOTOINGNG TOL OTNV
Apepw, Paociletar ota mpétvna “ASHRAE”, mov onuaivel 6Tt  ypnoiponoteiton po EKTEVN
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Baon dedopévmv pe «EEVTVEGH TPOEMIAOYEC TOov AapBdvovtot omd exel. ' To cuykekpipévo Adyo
&yve mpoomdbeio vo, xpnoipomombodv vAkd avtig ¢ Pdong dedopévev mov vo copfadilovv ,
660 yivetat, pe t1g amartnoelg tov K.Ev.A K. yio Ogppopdvmon, oAdd dev amotehovv TG akplPég
OYEOOOTIKES TAPAUETPOVG. AvtioToryo cvpPaivel kot yio To cvotiuato BEppavong kot yoéne,
mov T0.  Oldpopa oevapla emhoyng Pacilovtal cg eMAOYEG TNG TAATQOPUOS OO TO TPOTLTO.
[Taveo oe avt) v katevBouvon, apol eAéydnocav ot SlobEcIES EMAOYEG KOl OTOPAGIGTNKE TO
KOADTEPO GEVAPLO, TTPOTAONKAY O1APOPES EVOAAOKTIKEG He Pdon to eAAnViKE Sedopéva Kot
GUGTNLLOTOL.

6.2.2 Apyrektovikog Xyedroopog Ktipiov 6to hoyiopké Revit

Apyid ypnotporomOnkay SopKd LAIKA ard ™ PPAoOnKn Tov AOYIGHIKOD Kol 6YeddoTnKE
TO KTIPLO LE TOVG ECMTEPIKOVS TOL Y¥DPovs. Ex vEéou avapépetal mmg dev evolapépel 1 cvvheon
TOV DAIKOV KoOOG emMALYETAL GLYKEKPIUEVT GVVOEGN Yo KAOe Katnyopia doptkoD ctotyeiov amd
TIG PLOUICELS EVEPYELOKNG AVAAVLONG GTN GLVEYELD. XE OTL QAPOPA TNV EGMTEPIKN APYLTEKTOVIKN
(Eynuota 6.3/ 6.4/ 6.5):

= ¥ Bopeta (youypn) mAevpd ,otnv omoia Ppicketon kot 1 €il0000¢ TomofeTnONKay o1 amodnkec,
0l OVEAKVGTNPES, Ol TOVAAETESG, OPIGUEVO YPOPELD KO YDPOL LE UNYAVILLOTO TOV £XOVV LUKPEG
OTOLTHOES POTIGHOD KOl AEITOLPYOVV GUVOAIKA Go {OVN OVACYKESNS TOV YLYPOV POPEL®V
avépv. XtV mAgvpd avt TomofetnOnkav emiong o xdPOg GTAOUEVGNS VTOKIVITOV. XE OTL
0POPA TO. OVOLYLLOTO. GLGTIVETOL VO Elval LKPA 0o, TAPOAO TTOV 1) £VTAGT TOV PMOTOS elvar
otabepn], dev LLAPYOLY NAOKE KEPOT Y10 TOVG ECOTEPIKOVG YMDPOLS Kol TaL Bopva avoiypoto
gvBovvovrtan enl To mAelioTOV Yo TIG ammAELEg OeproOTNTOC.

= ¥ voTia TAevpd tomobeTHONKOV 01 ¥DPOL TOV amATOHV TO HEYOAVTEPO NALIKO KEPOOC Kot
YPNOLOTOOVVTOL TTEPIGGOTEPO, OMMSC TO. KUPLoL yYpageio kol ot y®Pol cuvabpolons. Xim
mAgupa ot emParieTon va torobetnBodv kotdAAnAa cvotipoto 0pllovTtiog oKioonS OoTE
va gumodifetat, £101kd to kKaAokaipt, N anevBeiog NAoKY] akTvoBoiic 6TO EGMOTEPIKO.

= XNV avaTOMKN Kot QLTIKN TAELPA oL TEPIPAAAEL TO 6mTEPIKO ifplo TomoBetOnkav to
€0TIOTOPL0, M KovLiva Kot OPIGUEVOL YMDPOL GLVEIPLICEMY KOl CUCKEYEMV. XT1 TAELPA OTY|
TPOTIUOVTOL HETPLOV peYEBoVG avolypata Yiati 0 NMAGUOG TOV ECOTEPIKAOV YDPWOV GE OVTEG
T1g OtevBuvoelg elvar oAydmpog. Emedr] ocvvopdpovv onuoviikd ota @optio yoéng, to
aVOlYHOTO OTO AVATOMKA Kot KUPIwg avTd ot 00on mpEmel va oK1alovTol KOTOAANAQ Kot
Kupimg e KATAKOPLPO GLGTNLOTO GKIOGTC.
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Zymua 6.3: Kdtoyn socwtepikng dtopphbuiong wwoyeiov, Level 0
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I

Syqua 6.4: Katoyn ecotepikig dtappvduiong 1°” opogov, Story 1
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Zyua 6.5: Katoyn ecotepucig dtoppvbuiong 2™ opdeov, Story 2

Syquoe 6.6: Katoyn opooeng, Story 3
6.2.3 KaBopropoc lIposavatoricpotv Ktipiov-I'ewypapuac TomoBeoiog

Apyikd kobopiotnke 0 TPOGAVATOMGUAS TOL KTIPIOL TEPIGTPEPOVTOG TNV KATOWYN TOV Ko
aALACovTaG TOV TPOGAVATOMGHO TG, WoTe TG0 0 Poppdc oyxediaong (Project North), 6co kot o
npaypatikdg Poppdg (True North) va elval mpog 1o mdveo otnv mepoyn oxediaong. Amd v
Kaptéha dioyeipion (Manage), emiéyeton 0€om «positiony Kol 6TV TTLGGOUEVN AloTO EMAEYETON
«eplotpoen mpaypotikod Poppd» (Rotate True North- Zynua 6.7). Me ovti v emloyn
KkaBopiletar ypagikd 1 tedkn 0éon tov mpaypatikov Boppd tov Ktipiov mov eivar pe po pucpn
KAMon mpog T duTiKd, Onwg TpoavapipOnke oty mapdypapo 3.1.1. Evdeiktikd avoapépetor 0Tt
emhéyOnke khion tov Boppd 15° mpog tnv Avatodn.

Méow ¢ 1d1og kaptérag KabBopiletar Kot 1 yemypapikn tomobecia, am’ v omoia eEaptdvTon
TOL LETEWPOAOYIKA OEOOUEVO TNG TEPLOYNG KOl EMOPOVY CUAVTIKA OTIG OTAITNGES OEpLaveng Kot
Yoéng evog ktipiov. v mapovoa epyacio Ommg Exetl avoaeepbel, emA&yOnke n yewypapikn 0éon
g Avkofpvong Attikng, oa devbuvon d00nke 10 VToBeTIKO 0KOTEOOV TTOV EMAEYONKE PECW
tov Google Maps (Zynquo 6.8), evd Yo TO KOVIIVOTEPO HETEMPOAOYIKO GTAOUO TNG TEPLOYNG
TPOEKLYAV TOL OTOTEAEGLLOTA TOV PaivovTal 6To Zynua 6.9.
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b | Type a keyword or phrase

Manage

fl k.- Design -
@ 'I Options Main M

Projg

o-:-o .
/% Relocate Project

:CJ Rotate True North

Mirror Project

gj_ocation L

Spedifies the geographic location for the project.
‘ Project |

u l Rotate Project North

Press F1 for more help | g Video is loading...

ZyMua 6.7.: Epyoieio yio emoyn Tparypaticod TposovaTolcooy Kot Ttloyn Totobeciag épyou

Location Weather and Site

Location \Weather

Site

Project Address:
Pa_pandreou Georgiou, 144 52 Metamorfosi, Greece

Weather Stations:

v

| 179812 (0,00 kilometres away)

| 1231994 (0,00 kilometres away)
179573 (9,01 kilometres away)
1231995 (9,01 kilometres away)
1622530 (9,01 kilometres away)
1622531 (9,01 kilometres away)
1622844 (9,01 kilometres away)
1622845 (9,01 kilometres away)

—_— -
?E’tpup

Bl&ngosia

E]V Use Daylight Saving time

O

Koportepd “@

— AT EPYOPATA

AXAPNEC [w]
' f

AXopvEg /

—
\%\héﬁp(pwcn

NEA MENTEAH

Mapoucn

\%%

‘\%‘ BE RS
'@ 2019 HERE, @2 Qzﬁcrosoﬁ Corporation Terms

[oc ]| conce || hep

yfua 6.8: TTapdbvpo dteddyov yio emdoyn Tomofeciog Kot LETE®POAOYIKOD GTUOHOD



Location Weather and Site *

Location Weather  site

Use HVAC design data from weather station (179812_2008)

Cooling Design Temperatures

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mowv Dec
Dry Bulb 15°C 17°C 21°C i25°C :31°C (34°C i33°C 37°C 31°C :27°C {19°C i16°C
Wet Bulb 12°C i11°C 13°C i15°C {16°C 21°C 21°C 22°C 20°C {18°C 11°C i12°C
Mean Daily Range |7 °C 9=C 1°C 12°C {13°C {12°C 11°C i{13°C 10°C :9°C 10°C 9°C

Heating Design Temperature:
Clearness Mumber:

Cancel Help

ZyMua 6.9: Osppokpacies oyedlacuod ya Oéppaven kot yHén g emeypévng tonobeciog.

6.2.4 KaOopropoc Evepysroxav Hopapétpmv

Xoppova pe tov KLEv.A K. 1 eMAnvikn| emikpdtela dwapeitar oe 1€06€p1g KMPaTikeég LOVES e
Baon T Pabuonpépeg BEppavonc. X mapovoa epyacio To VTOOETIKO OKOTEOO EMAEXONKE VoL
Bpioketar otnv gupvtepn mepoyn g Metapdppmong, ATTIKNG OTOL dev EEMEPVIOLVTOL GE
vyouetpo ta 500m, ondte evidocetal otnv Khipatikn Zovn B.

INa ovtm ™ {ovn opilovror péom tov K.LEv.AK. ov péyloteg emurpendueves Tipég tov
Yvvteheot| Ogppomepatdmrag tov Aopkadv Xtotyeiov (U-Value). Telikd Oa emAeyodv amd
BpAoOnKN tov Aoyiouikov Revit vakd mov Ba cupfadilovv pe Tig Tpodiaypagic Tov EAAnvikov
Kovovicpov dote va avtamokpivovtol ta dopkd otoryeion 060 yiveton KOADTEPO GTO EAANVIKA
dedopéva. Amd v kaptélo Analyze, smdéybnkav ot evepyslokég pubuicelg kol v cuveyeio n
emhoyn Material Thermal Properties. T ké0e xatnyopio dopikod otoryeiov emAéyxnke vAKO
™G Paong mov va TpocsapUOlETOL OTIG EAMVIKEG AMOLTNOELS ZUVIEAEST] OEgPUOTEPATOTNTOG.
Onwg eatvetor oto Zynuo 6.10. 6Aa to vAwkd Ppiokoviar evidg tov opimv yu péyloto
ovvteleot) U-Value otnv Khapotikn Zovn B, katé K.Ev.A K.

Ocov apopd v opopn tov KTipiov mov oto Aoyopikd Robot eiye oyedwotel pe v
apadoyn 0Tt Ba elvor UTEREVO dMUA, E0M TPOGOUOIMONKE MG ATAN TAAKO 0pOPTG, KAODS dev
VINPYE M AVTIGTOLYN ETAOYY).
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Analyziz Properties

By default, analysis properties are generated from information in Conceptual Types.
Properties of Schematic Types are used when overnide is selected.

Category Override Analytic Construction
Roofs Membrane, sheathing, R-15 insulation board, metal deck (U=0.3230 W/ (m*K])
Bxterior Walls Lightweight curtain wall (U=0.4522 W/ (m=K))
Interior Walls Siding, R-10 insulation, interior finish (U=0.4372 W/(m®K))
Ceilings | 8 in lightweight concrete ceiling (U=1.3610 W/(m*K])
Floors Vinyl, screed, concrete, 2 in insulation, building board (U=0.5000 W/ m*K))
Slabs | Un-insulated selid (U=0.7059 W/ [m®*K)
Doors French door, wood frame with double glass (U=2.9638 W/(m®K))
Bxterior Windows Double glazing - 1/8 in thick - low-E/clear (e = 0.2) glass (U=1.9873 W/ (m® K], SHEC=0.65)
Interior Windows Double glazing - 1/8 in thick - low-E/clear (e = 0.2) glass (U=1.9873 W/ (m* K, SHEC=0.65)
Skylights Double glazing - 1/8 in thick - low-E/clear (e = 0.2) glass (U=1.9873 W/ (m® k), SHGC=0.63)

Zyqua 6.10: : Tyég Kataokeung kot Xuvieheotnc ®eppuomepatoTnTog

ZUVTEAEOTIC Bspgompmdmmr;
[WAm=K)

AOMIKO ZTOIXEIO ZYMBOAND KAIMATIKH ZONH
A B r A

EZwTepikn opifovTia i KEKAIWEVT EmgavEd R
OE £TTAPN PE TOV EEWTEDIKG QEpa (0popEs) Us 050 | 045 0.40 0.35
EEwTEpIXOl TOIXOI OF ETTQQN UE ToV
EEWTEQIKG QEpa Uw 0,60 0,50 0,45 0,40
.L\\c_trrc_ﬁa OE ETTON WE TOV EEWTEPIKD QEpT Up, 0,50 0,45 0,40 0,35
(pilotis)
Aarreda OE ETTQpR PE TO EDAQOC N PE Us 120 0,90 0.75 0.70

KAZIGTOUEC PN SEpUaVOLIEVOUC KUIpOUC

EfwTepikoi Toi¥0l OF ETTOQN UE un
BEPUaIVOLEVOUE ¥UIPOUC ) LE TO EBagog

Upe 1,50 1,00 0,80 0,70

Avolyuara (Tapdaupa, TOPTEC UTTaAKOVILIV

ka) Ur 320 | 3,00 2,80 2,60

TUAAIVES TTROTOWEIC KTIPIWIY W OVOIyOUEVEC)
Kl HEPIKWIC CVOIYOUEVES

Yynuo 6.11 Méyiot Ty Zvvteheot U-Value kotd K.Ev.A K.

Usr 2,20 2,00 1,80 1,80

Méow g kaptérag Analyze kabopilovtar emiong dwudria (rooms) 7 Ko xdpot (spaces), Tov
OTOTEAOVV VTOSLUPEGELS TOV YDPOL PEGO GTO KTiPlo Kot mepkAgiovtol amd dopukd cTotyeia,
Om®g ot Toiyol, to mhtwua kol N otéyn. o kéBe yodpo (space) eivar dvvatdv vo oploTOvV
ouvOnkeg KApatiopov (cooled, heated, cooled & heated, naturally vented M unconditioned).
Télog yivetan opiopdg Beppikaov {ovov amnd v 101o KapTéda, dNANOT EMTAOYN YOPWV (spaces)
otovg omoiovg kabopiletan id1a Beppokpacio yo BEppavon kot yHEN kabdg Kot id1a vypacio Kot
gvomoinom tovg otnyv o1 (o).

210 GLYKEKPIUEVO KTiplo 0ot o1 ydpot eoyeiov, 1% kot 2% emhéyOnkav Khpotilouevol &
Ogpuarvopevor (Cooled & Heated) kot evoopatdbnkav ot Zovn 1, k10 amd v KekAMuévn
opoon ( Story 3) mov emréynie va eivon Khpatilopevn povo (Cooled) xon evidydnke ot Zovn
2. Onwg gaiverol kot 6to Topakdto Zyniua 6.12 yio mv Zovn HVAC 1, ténkav ot embountég
Oepurokpacieg KApatiopov, avtiotorya £ywve Kot ywoo ™ B€ppavon kKot pe Baon tov TOMO TOL
KTpiov mpoceyyiotnKav ta goptio OEppavong kot yHéng Tov amottovvIoL.
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HVAC Zones (1) ~
Constraints

Dimensions

Mechanical - Flow

M

|dentity Data

Phasing

Energ_yAnaIySIS i Cooling Information 4
Service Type <Building>
Coil Bypass 0.0000% ) )
Cooling Information Edit... Cooling Set Point: | 26,00 °C |
Heating Infermation Edit... ) )
Cutdoor Air Informati... Edit... Cooling Air Temperature: | 12.22°C |
Calculated Heating L... {25942.90 W
- . o idi i
Calculated Heating L., £ Humidification Control
Calculated Area per H...
__e St __IEe_rEI Dehumidification Set Point: | 46% |
Calculated Coeling L.
Calculated Cooling L...

. OK Cancel Hel

Calculated Area per C...i6.50 m“/kW _ L

Zymua 6.12: Kabopioudg mapapétpov {dvng HVAC 1

Ta mopamdve otorele mov vmoloyiomnkav avtictorya kot ywo TG 2 (dveg Tov KTpiov
TPOEKLY AV HEGH TOV KABOPIGHOD TOV TOHTOL TOL KTIPIOL OMOTE Kol TOV GLVONK®V Agrtovpyiag
tov. Ex véov ypnowonomOnkav ot tipég mov divovran amd 1o Aoyiopikd (mpotvma ASHRAE) kot
dev umopovv OAeg va petafAnfovv kot tapovcidlovion otov tapakdto Ilivaxa 6.1.

IMivakog 6.1: ZuvOnkeg Aettovpyiog yuo Kripio I'pageiov

Parameter Value
Emodvein Aamédov ava Atopo 28,57 m°
Awsnto Goprtio Oépuovong avd Atopo 73.27T W
AoavOavov @optio Oépuavong avd Atopo 58,61 W
IMukvotra Poptiov PoTicHoD 10,76 W/m®
IMukvotnta Doptiov Evépystog 13,99 W/m*
Xuvelsopd PoTiGpov 20%

Qpeg Agitovpyiog Common Office Occupancy-8am to 5mp
[poypappo Poticuon Office Lighting — 6am to 11pm
[Ipoypappa Evépyetog Office Lighting — 6am to 11pm
EEwtepikdc Aépag avd Atopo 2.36 L/s

Efmtepikdc Aépog avi Movado Emedveiag 0.3 L/(s*m°)

Evallayéc Aépa ava Qpa 0.0000

Qpa 'Evapénc Asttovpyiag 7:00 wp.

Qpa Anéng Aettovpyiag 6:00 p.

PuOplopsvn Osppokpacio Poéne (amovsio 27,78 °C

APNOTOV)

Yndapyovv axkdpo dvo media mov opifovral, mAéov, yia kabe ydpo (Space), ovtd Tmv NAEKTPIKOV
Doptiov kot Tov ApBuod tev avBpodrmv Tov Ba PBpickoviatl oe avtd, OTOS aiveETal GTO XN
6.13, evdekTikd yio 10 XMdpo Tov 16070V «YTOd0)» .
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Electrical Loads >

Lighting
W alues: Specified " People x
() Load: BE4 45 % Occupancy
(®) Load Density: 10,76 Wi Values: & pecified v
Contribution to plenum [ exists]: (®) Nurber af Peaple: 2.810855

' 20.00% () Area per Person; 28571 e

Power Heat Gain [per Perzon)
Values S pecified v Walues: Specified ~
(0 Load: 1123.79'w Sersible: FA27W
(®) Load Density: 13.99 W/t Latent: 58.61%W/
Cemeg Help Cancel Help

(o) B

yfqua 6.13: Tivaxag Hiextpikadv @optiov (o) kot Hivakag Xwpnrucomtog AvBpdnwv, Xmpog
(Space) «Ymodoyn ooyeiovy

6.3 Evepysroxn Avaivon pécom g mhateoppog Insight 360

Metd 1t oyediaon Kot TNV TopapeTpomoinon tov poviéAov oto Revit g Autodesk,
TPAYUATOTOMONKE 1 EVEPYELOKN TOL avdAvon oty mhateopua tov Insight kot mpoikvye M
Tplodidotarn omelkdévion mov @aivetor oto Xynuo 6.14., oty omoila avaypdeeTol Kol O
Extuduevos Asiktyc Evepyeaxijc Karavdimonc (EUI): 175 KW/m?lyr (Zynua 6.15.)

Building Form

Zyua 6.14: Tpiodidotatn Aneikovion Movtéhov kot Agiktng EUI
(TInyn: Insight Autodesk)
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Benchmark Comparison
KWh fm* i yr

ARCH 2030 (60)
ASHRAE 20,1( 164)

Zyua 6.15: Babpovounon poviéhov g mpog evepyelakn anddoon pe Pacn ta mpdtura «ASHRAE 90.1
& Architecture 2030»
(ITmyn: Insight, Autodesk)

INo ™ dnuovpyio tov Kripiov Avagopds (Zevapio 0), ota daypaupate mov speoviovron
KoL TOPOKATO EMAEXOMNKOV:

e Ot TIéG OV OVTIGTOLYOVV GTO TPIY®OVO KOl TPOEKLYOV OO TOV TOTO TTOL Yl KaBoploTel
o¢ «Krtipo Tpagelov», exkrdog ™G TUNG 7OV AEOPA TNV EMPAVELD TOTOBETNONG
QOTOPOATAIK®OV GTNV 0pOPT| TOL ANPONKE aPYIKA UNOEVIKT).

o Q¢ ovompo KMpoatiopov-0épuavong siye emieydei: Central VAV, HW Heat, Chiller 5.96
COP, Boilers 84.5 eff . TIpokertor ovo106TIKA Y10 V0L OAOKANPOUEVO GVGTNLO, KEVIPIKNG
0épuavonc-yoénc-eEaepiopov-rtapaywyns ZNX, mov ypnollomolel YuKTIKN oviAla He
amodoon COP 5.96 ((vymAdg delktng Yo To eAANvViKA dedopéva) ,AéPnTa (eoTod vepov e
amodoon kavong 84,5% kot povada mopaymyng ZNX pe GUVTEAESTH] OTOOOTIKOTNTOG
0,575.

21 ovvéyea, dnpovpynnkay dapopetikd cevapia yo va emitevydel To PEATIOTO evepyelakd
arnotvnopoa. To ocevéplo avtd Pacilovrolr oTIC TOPOKAT® EMAOYEG, Ol OMOIEC AMOTEAOVV,
OVGLOOTIKE, VAIKG [LE AVTIGTOUYEG EVEPYELNKES TTPOOLOLYPAPES KO LELDVOLV 1] AVEAVOVY avTIGTOYO.
TNV EVEPYELNKT VITOGTACT] TNG KOTAGKELT|G.

O emodpevog IMivakag 6.2. amotelel T0 Zevdpro pe tig PEATIOTEG EMEUPAGELG TOV PUTOPOLV VO
Yivouv oTO €MAEYHEVO VAMKG KOl CLOTHUOTO ®oTe vo, pewwbel o Odelkng evepyelaxng
Katavdiwong tov Kripiov.
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[Mivakag 6.2: Zevdpro Béhtiotov Evepyelakdv Enepfacemv

1) Building Orientation:

A@opd 10 TpocavaToAoUd ToL £xEL OPLoTEL
Y10 TO KTIP1O GOUQMVO, [LE TOV TPAYLOTIKO
Boppd kot Oa mapapeivel orabepog kabmg dev
&xel onpavtiky ewidpacn n aAkayn avTod TV
TOPAYOVTO GTO TEMKO OTOTELEC LA

2) WWR-Walls (Southern/Northern/
Western/Eastern):

A@opd v TEPLOYN TOL KAADTTOVV Ol
VOAOTIVOKES TTPOG TNV EMPAVELR KaBapng
TOLYOTOUOG KOl EXOPOVY CTUAVTIKA GTO,
TeEAMKA poptia Yoéng -0épuaveone. Kabag to
Kripro amoteleiton amd Curtain Wall,
TOPOTNPEITOL TOG KAADTTOVV T GUVOALKN
empavelo, g eEmteptkng toyomotiog (100%)
Kot 0g petafdiietar o deiktng avtdc.
Evdewktikd mapovoialetat 1o SiéypopLiLo Tov
avtiototyel ot Notia [Thgvpa.

3) Window Shades
(Southern/Northern/Western/Eastern):

A@opd TV GUVOMKT £KTOON OO GKIAOELS
(mepoidec, opildvtia okiaotpa KAT) OV Hat
€Y€1 TO EKAGTOTE GVOLYLLO, DOTE VO LELOVETOL
N avdykn ypnong cvotnudtov HVAC.
EmiéyOnke tehikd oxioon ota 2/3 tov
avoryudtemv mov Ba Tpoceépel otkovounon:

Noma: 16,21 KWh/m?/yr.
Bépeia: 3,78 KWh/m?/yr.
Avarolixa: 5,85 kWh/mzlyr.
Avtird.: 3,60 kWh/mZ/yr.
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4) Window Glass
(Southern/Northern/Western/Eastern):

AQopd 15 1010TNTEG TOV VOAOTIVAK®OV LE
oKOTO TN peimon ¢ dieicdvuong emTog,
BepUOTNTOG KOl TOV AVTICTOLY OV OVOYKOV
tovg. Katd to oyxedaopo eiye non emkeybel
Awhog Y aromivaxog Low-e pe didkevo kot
EMOTPDOCELG EOIKEG Y10 TPOSTAUGI OO TNV
nAlokn aktvofoiia ), o omoiog dev
petapindnke (o avtiototyog Tpurhog Low-e
dev aAlale To cuvolkd TehKO 160LlVY10, KATL
OV OPEILETOL KOl GTNV WO1OTNTA TOV VO
anodidel KOADTEPA 68 YoXpaQ KAMpaTa).

5) Wall Construction:

AQopa TV IKOVOTNTO TG GUVOAIKNG
TOL(OTOLOG GTNV avTioTaon OgpuKdY Kot
YUKTIKOV OTOAELDOV. ATt TG Sabéaieg
emAoYEg ™G Paong elye emheyBel povawuévy
TOLYOTOII0, OO YOYOOAVIOO, UE GUVTEAEGTN|
Oeppomeparotntag U-value=0.43 W/m?*k
Kot To omoio dev petafAnonke kabog o¢ Ba
VINPYOV LEYAAES OAAUYEC TNV TEAIKT|
KOTOVAA®GT.

6) Roof Construction:

A@opd TNV KavdTTO TNG OPOPTG OTNV
avtioTaon OepKOV Kol YOKTIK®V QOPTI®V.
Amd 115 d100éoueg emhoyég Tng faong eiye
emdeyBei povopuévn (pe vAko tomov R15)
0poPTn e cuvtereoTr BeppomepatdTTOG
U-value=0.32 W/m2*k «ot to omoio oumg
petafANOnke pe wapduoio i010¢ Hovwons ne
10 omofo eEotkovopovvrat 7,25 KWh/m?/yr.

Window Glass - South
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7) Infiltration:

A@opd 1 dieicdvon aépa Ady® aKOVGLOV
dppo®v Tov KTipiov. EEaptdton co tiun
Ot T0 GLGTILLOTO KOVPOUATMOV TOV
VITAPYOLV GTO KTIPLO , 0OOTE OGO
KoAOTEPT amOO00N £XOVV TO TEAELTADL,
TOGO UIKPATEPOG Elval Kal avTOC O
delktng. YmepPolikd peydin peioon
avtob Tov deikt ( < 0,35 ACH) amattet
LEYOAVTEPES OTTOLTIOELG UMY OVIKOD
e€aepIoLoV, OTOTE AMOPOGIGTNKE
OVTIKOTAGTOGT KOVQOUATOV TOV
EMPEPOVV ueiwan g delodvuong agpa
ko e&otcovopmon 0,06 KWh/m?/yr.

8) Operation Schedule:

10/5 ( Kripio I'pageiov)

Apopd Tig TumIKEG MpEG xpnomg tov Krtipiov,
oniadn 5 nuépeg efoopadiains yoo 10 dpeg
GLVOMKA Kot o Ba uetofiinlet.

9) Lighting Efficiency :

Emieybuevn loyie 13,23 WIm?

AQopa TV KOTAVAADGT] EVEPYELOG OTTO
NAEKTPIKO POPTIO OVA LOVAOX ETLPAVELOG KOl
Le TNV KatdAANAn emiloyn dvvatot vo
uemOovv To, EcmTEPIKA DEPUIKA KEPOT).
AVTIKOOIGTOVTOG T TOANG GLGTHUOTO e
véeg TeXVoA0Yieg pmTIGHOD (Thmov LED) kot
GUVOMIKTG 10Y00G 6Ta 2/3 TNG TPOYUATIKNG
OV KATOVOADVEL TO KTIPLO, EMTLYYAVETIL
peimon evepyslokmv katovaidcewny 30,04
KWh/m?/yr.
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10) Plug Load Efficiency:

Emieybuevy loyic : 6,46 W/m?

Apopd v katavdAwon evépyelag and
nAekTpicég cvokevés (m.y.: H/Y) kot mov
apyikd giyav woyd 13,99 W/m? Méco
OVTIKOTAGTOOTG TOANLDV EVEPYOPOpOV
GLOKEVAMV 1) 0pHOLOYIKOTEPNC ¥PNONG TOV
NN VIAPYOLGOV UTOPOVV VO
gEotkovopnOovy tehkd 30,79 KWh/m?/yr.

11) Daylighting &Occupancy Controls:

AQOpovV GLGTHLLATA OVIYVEVOT|G TOV
NUEPNGIOV PWTHS MOTE Vo EotkovopeiTal
evépyela amd Tov texvnTd eOTIGHO. 210 Revit
elye yivel apykd avtoépotn exthoyn Paon tov
TPOTVTI®V TOL, 1] oToia, LeTaPfAnOnke Ko
eMAEYONKE TEMKE VEO GUGTN LA
OQVTOUOTIGUMV KoL EAEYYMV, GTO GLUGTILOTA
QOTIoHOV, Tov gEowkovopovy 12,54
KWh/m?/yr.

12) HVAC:

A@opd ta cuothpata 0Eppavonc-yoéne-
OEPIGLOV KO TO 01Ol £fvol GLUE®VO LLE TA
apepdvika Tpdtuma. H avtikatdotaon tov
NnoM emheypuévou cvothuatoc Kevipikng
O&ppravong e Eve OAOKATPOUEVO GUGTN AL
ASHRAE PACKAGE terminal heat pump
(ovotnuo ETIYEIOV KAMUOTIOTIKOV HOVAd®OV
He avtAio BepuoTnTog Yio Koo QUGTKoy
aepiov KUPIMG Kol GLVTEAESTN ETOYIKNG
anddoong BEppovonc) eEotkovopel TeAKd
ém¢ kar 29,60 KWh/m?/yr.
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13) PV - Payback Limit:

A@opd 1 yprion TEPLOSOL ATOTANPOUNG. XTO

Yevdaplo avto emhéyOnie mepiodog 20-30
XPOVIOL.

|
=

EUL+/- (kW h)

- Payback Limit
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50

-30

-100

Payback Limit

14) PV Surface Coverage:

A@opd TNV GLUVOAIKY| EMPAVELN TTOV
umopel va ypnoiponomei yio v
tomofétnon twv tdvek. Mmopovv va

eEapebovv empaveieg pe yapunAd niokd

KEPOOG. LTN GLYKEKPLUEVT] TEPIMTOON

&ywe 1 mopadoyn 0Tt o KaAOTTETOL TO
60% t3¢ opopng, KaBDS OTmg poaivetol
KOl GTO TOPOKAT® GO EAXYIOTO LEPOG
™G emeavelag Bewpeitar un amodoTiko.

ﬂ PW Energy [ KWh [ m? [/ yr )

Mean energy from PV Faciors

150 (Low) (Highi) 281

-
=

EUL+f (kufh)

- Surface Coverage
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15) PV - Panel Efficiency: PV - Panel Efficiency a

=]
=
(=]

A@opd 6NV aIOd0GT] TOV GLUGTIUATOV
QOTOROATAIKAOV, ONANSY| TO TOGOGTO NAKNG
EVEPYELOC TTOV OVVATOL VO LETOTPOTEL GE
niektpikn. Oco av&dveton 1 anddoon Tovg ,
aVEAVEL Kot TO KOGTOG TOV OTOTE Y1 100
GULVTNPNTIKOVG AOYOLG ThpOnKe N péon Ty
Tov cvvteheot 18,6% , pe 10 onoio
gEotkovopovvton tehkd 12,52 KWh/mP/yr.

EUL +f (kufh)

-
[43]
(=]

30

-30

Panel Efficiency

(ITmyn: Insight, Autodesk)

"Yotepa and T1g mopandve encuPdoeil mpoékvye Eva avoPaduicpévo evepyelokd povtélo,
nmov ovoudotnke Zevapio 1. Epocov viomoimboldv ot mpotewvopeves enepPacels 1 GUVOAIKN
gvepyelokn kataviiwon o givar 71,1 KWh/m2/yr, 6mwg eaivetol oto Zynqua 6.16.

Benchmark Comparisan
KWh § m? [ yr

87.8

ASHRAE Q01 [164.4]

37.7

ZyMua 6.16: Babpovounon evepyelokd avafabpucpuévov poviélov
(ITmyn: Insight, Autodesk)

Me okomd Vv emitevén axoOUo KOADTEPNG EVEPYEINKNG AmTdOOONS, TPayUATOTOMONKE OKOUO
éva 6eVAP1O, OTOL AT TN POPE opicTNKE LEYOADTEPO JAGTNUA ATOCPESNC Yo TNV TomoBETNON
eotofortaikmv. Etot, yia v tepintmon epapproyns GLGTHUATOS POTOROATATKOV:

o e 60% kdAvym emeavelag (apetdpfinto)
o 18,6% amoddoom mhver (aneTaPANTO)
o 30 ypovio mwepiodo omomAnpwung,
TPOEKLYE evepYElokT katavihoon 37,7 KWh/m2/yr, Snhadn onpavticd peyaldtepn peioon.
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Benchmark Comparisan
kWh / m? [ yr

o{gn
an1{184.4)

H A0

ARC

Zyfua 6.17: Babpovounon evepyetokd avoPaducpuévon poviélov
(TInyn: Insight Autodesk)

6.4 Xvykpion Xevapiov Evepysraxng Avafadpiong

Méow g mhatedppag Insight tng Autodesk divetar n Suvatdmmra dnuovpyiog EVOAAUKTIKOV
ocevaplov yuo v enitevén tov PEATIGTOV EVEPYELNKOD OMOTEAEGUATOG. XTO TAMIGLO AV TO, VOTEPX
a6 avaivon tov Ktipiov I'pageiov mov oyedidotnke, mpoékvuyov 2 S1apOopETIKE GEVAPLO TOV
eaivovtol oto mapoakdto Zyfua 6.18.. TTo avaivtikd:

Xevapuo 0:
»  Ommg opiotnke evepyelakd uéom tov Revit tng Autodesk, yio tomo ktipiov «Kripio

I'pagpeiov»
= Yvomuo HVAC : kevipikd cHotnua 0éppavenc-yioéng-eEaepiopov-napoaywyns ZNX
(ovppova pe ta apepikaviko tpotuna ASHRAE)
= Xopic ypnon ¢oToPoAToikdV ThveL.
Aeixtnc EUL : 175,48kWh/m?/yr

Xevapuo 1:
=  Emdoyn PEATIOTOV EVEPYELOKDY DAIKOV

= Yvompo HVAC: ASHRAE PACKAGE terminal heat pump
= Xpnon ewtofoitaikav pe anddoon 18,6%, oto 60% e emeAvelng OpoPnc Kol TEPId0
andcPeong 20-30 ypovia.
Agixtne EUL : 71,07 KWh/m?/yr

Xevapuo 2:
*  Emdoyn PEATIOTOV EVEPYELOKDY LAIKOV

= Yvomuo HVAC: ASHRAE PACKAGE terminal heat pump
= Xpnon ewtofoitaikav pe anddoon 18,6%, oto 60% g emedvelag opoPng Kol TEPiodo
andcPeong 30 ypovia.
Aeixtnc EUL : 37,7 KWh/m?/yr
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Scenario Comparison

175,48KWh/m?yr

} 200
k5
H
150
L | 2 ;
71,07kWh/im?yr !/
2
37,7 kWh/m®/yr
50
Location 0 .
& -~ b
L {ovréi ‘&‘e@‘ ﬁEJ“‘QQa e Use scenarios to save design packages
Ibeing |, & — —
(\é\ LOW PERFORMANCE HIGH PERFORMANCE

Zymua 6.18: Zoykpion [paypatikrg Katdotaonc Ktipiov pe lpotewvdpeva Xevapia Evepysloknig
AvopdaOuong
(Imyn: Insight, Autodesk)

6.5 Evepyeroxo Kootog

g 01t apopd v Koostoddynon, n mhateoppa divet T duvatdtnTo VITOAOYIGHOD , TOPEAANAQ
pe tov oeiktn EUI, tov evepyelaxod kdotoug avd povdda empdvelag to ypdvo, opilovtag oo

TOPAUETPOVG:

*  Nopopatikn Movada : Evpd (€)

= Méon Ty KivoBatdpag : 0,093 €/kWh,

= Méon Ty Herperaiov : 0,981 €/1it
(ITny#: http://www.ypeka.gr )

TeMkd TpokOTTOLV 01 TIHEG TTOV POIVOVTOL GTO TOPOKATO XyNua 6.19:

Benchmark Comparison Benchmark Comparisan

Benchmark Comparison
EUR /m=/yr EUR/m?/yr EUR I m?/yr
£6.78
i Lo
: ARCHITECTURE 2030 €347
! £2.13
[Tpaypatuco Ktipro Yevapo 1 Yevapro 2
() B) )

Syquoe 6.19: Evepyetakod KOGTOVG oV LovEada. ETIPAVELNG TO XPOVO

127
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To emolo Evepyelaxd Kdotog tedikd Ba eivar:

»  [Ipaypanixé Kripio: 14,6 €/m?lyr * 2208 m? = 32.237 €/yr .
»  Sevapio 1: 5,23 €/m?lyr * 2208m? = 11.548 €/yr

»  Sevdpio 2: 2,13 €/m?lyr * 2208 m® = 4.704 €/yr

6.6 Xvunepdopata Evepysraxng Avédivong

Y10 mAaicla g mapovoos epyaciog yio gvepyelakn avdivon tov Ktipiov I'pageiov mov
oyedldotnke ypnoonomdnke n teyvoroyic BIM ue ) Bonbeio tov mpoypappdtov Revit g
Autodesk ko to Insight 360.

Metd evepyswokn] ovéAvorn tov ktipiov mpoékvye OTL 10 KTipro katovormver 175,48
KWh/m?/yr mpotoyev) evépyeta yia &ppovon, Wotn Kat QoTIopd, e AETovpyd kooToc 32.234
€/yr, Tég mov 10 KOOGTOOV ONUOVTIKG gvepyoPopo Kot un Asttovpywkd. Kévovtoag Tig
KatdAAnAeg mpooceyyicels, emAoyéc vAkov, cvotiuotoc HVAC kot avave®oipuov mnydv
evépyelog (potoPoitaikd mhved aglomoinong niakng aktivofoliog) emtedydnke n peiwon twv
TOPOATAVE TIUOV ,0mOTE YL TO0 PEATIOTO EVEPYELOKA GEVAPLO TPOEKLYE OTL 1| KOTAVAA®ON
TpOTOYEVODG evépyetag Oa etvon 37,7 KWh/m?/yr, pe Aetrovpytkd kdotoc 4.704 €/yr.

To onuaviikd peydho Aertovpykd kd6otog mov mpokvmtel yw 1o «lIpaypatikd Kriproy
opeidetal oV TOANOTNTO TOV YPNCLUOTOOVUEVOV TNAEKTPIKOV GUCKELMV KOl GLGKELAOV
QOTIoHOD, 0AAG Kot 6To Yeyovog OtL dg ypnoiponoteitoar cvommue HVAC mov va tkavomotel
oWoTa TIC avaykeg Tov Ktipiov. Avrtifeta, 6Tl GAAEG dVO MEPWMTMOOELS , TO GLCTHUOTA £ivol
TeEAELTAIOG TEYVOAOYIOG, HEYAAO HEPOC TNG EVEPYEWS TOL OmOLTEITOL TOPAYETOL OO TO
QoToPoAtaikd , ev®d TO cvotnuate okioong eEowovopobv evépyelo mov Ba amattovoav To
CLOTNHOTA KMUATIGHOV GE AAAN TtepinT®OT).

Yuvenmg puécm e pneBddov pmopet va eotkovoundet to 78,5% mpwrtoyevolc evépyelag, L
L0 OTUOVTIKT Pelmon Tov Asttovpykol k6GTovg Tov Krtipiov.

Emonuaiveron ek véov 61t ta dvo Aoyicpkd Bacilovior ota evepystokd tpotumo «ASHRAE
90.1 & Architecture 2030» kot otnv Nopobeoio tov Hvopévov Iolteidv kat gival oyedacuéva
EWOIKA YO TNV OUEPIKAVIKY 0yOpd, OTOTE Ol EVEPYELOKEG TMOPAUETPOL TOL dOOMKOV KATAH TNV
TPOGOUOI®OT 0eV AVTIKOTOTTPILOVY TANP®G TO TPUYUOTIKA OEGOUEVA LE TO OTTOL0L GYEOIAOTNKE
TpoNYoLUEVDS 6T0 Aoytopkd Robot. ‘Eywve mpoondbeia ot tipég mov eAéyBncov va cupemvoiv
0G0 YIVETOL OTIC TPOUYUOTIKEG TAPAOOYES Kol EMITAEOV VO PpioKovTol EVTOG TMV EVEPYEINKADV
oplov mov Béter o K.Ev.AK. Xeg xdfe mepintoon , maviog Adym OA0V TV Topondve, To
OTOTEAECUOTO TTOV TPOEKLYAV EIVOL TPOCEYYICTIKA KOl OmOTEAODV €val PETPNOIHO  deikTn
OLYKPLONG YO TIG EVEPYEINKES EMEUPAGELS KOl TOL OVTIKTUTTO TOVG GTY) KOTOGKEDT).

Y10 TMopdpnuo mapovsialetor 1 TeAKY] Tprodidotarn omewovion tov Krtipiov pageiov
Onm¢ TPoEkuye HECHO TOV AOYISHKOV Revit , pe to @utepévo ddpa TNV 0poQY Kol TO.
eotofoAtaikd mavek mov Ba Exet. [epuerpikd omd 10 KTiplo TomobetnOnkay puALoPOLa déEvipa
nov BonBodv 61N PLGIKT oKiaGsT, TNV AVACYEST TOV YLYXPOV POPEIOV aVEL®V, Kol TN Helmon g
NAaKNG axtivoBoAiag mov 0éxetal 1o Ktipto amd to Noto. Ocov agopd to cuoTiuate Xxioong
0TO VOTO amoutovvtol opllovile okiaoTpa 6T0 GVOCTNUO Y OAOTETAGLOTOS , VOTIOL Kol SUTIKE
UTOPOVV VO, EPAPLOGTOVV KATAKOPLPO GLGTHUATO aAOLHVIOV, evd 610 Boppd dev amorteiton
oKkioon A0y HiKpoD NAKoD KEPOOLS OTIG EMUPAVEIEG TOL KTIpiov.
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7 XYMIIEPAXMATA

2mv epyacio auth £yve, apykd, avoaeopd oTo evEPYELOKE dedopéva mov apopovv Vv E.E.
kot v EAAGSa, mapovstdotnke n avdykn yio e£01KovOuNon eVEPYELNG GTOV KTIPLOKO TOUEN KOt
avaeéptnkav ot Pacikoi péBodot e£otkovounong evépyelog oto KTipla ,UE 0TOYO TNV EMITEVEN
QUMKOTEP®OV TPOS TO TEPPIAAOV KOTOoKEV®V 7oV Ba ypnoyomoovv Avavemoiues Inyég
EVEPYELQG.

Emiéybnke va oyediactel éva vmobetikd Kripo pageiov oty evphtepn mepoyn g
ATTIKNC Y10 TO 07010 £ytvav 01 KATOAANAES TOPASOYES MG TPOG TN YEMUETPIO KOl TOL VAIKE TOL Kol
oOLE®VO UE TIG 0TOoieg oXedloTNKE 610 Aoyiouikd Robot tng Autodesk. And v avdAivon kot
JOTAGIOAOYNON TOV GTO TPOYPOLLLE TPOEKLYOV Ol JTOUES TOV, Yo TIG omoieg Bo emapel
EVaVTL GEIGHLOV, TOL £ivall Kot 0 KPIGLOTEPOG GLVIVAGLLOG.

Y1 ocvvéyeln pe TV eloaymyn Tov povtéhov oto Revit g Autodesk 560nke 1 duvotoTnTa
TPIGOLAGTOTNG OMEIKOVIONG TOV LOVTEAOD KO EVEPYELOKNG TPOCOUOIMONG TOV GTNV SLOSIKTVAKN
TAateoppo INsight dote vo 60000V ektipnoelg ToAATA®V cevapiov yo Tig eneufaoelc mov Oa
LELOCOVY TEMKG TNV EVEPYEWOKN TOV Katavdiwon. To apvntikd PBéPata avtig TG TAATEOPLOG
elval n TapOUETPOTTOINGT TNG OTA AUEPIKAVIKA TTPOTLTO, OTTOTE N TEALKN EVEPYELNKT] AVAALGN TTOV
&ywve, kabdg Kot ot EMEPUPACELS TAVD GE AVTN, EIVOL EVOEIKTIKEG OVOAVGELS TOV TOL ATOTEAECUAT
TOUG OEV AMOTEAOVV TO TPUYUATIKO EVEPYEINKO OMOTVTT®MWUA TOV KTipiov. Bonbolv, BéPara, va
d00el o katevBouvon ®g TPog ™V amodoTIKOTNTA TOL KTIPiov, OALL KOl TOVS TPOTOVG LE TOVG
omoiovg petafairetor o evepyelakdg OikTNG e TIG ekdotote EneUPACELS.

Xe 01t apopd o EAMAnvikd Aedopéva Kot Toug TpOTOVE e TOVS OTTO10VG TO KTIPlo UTOPEL va
EVOPUOVIOTEL e AVTA, 1) TOTOBETNON TOV POTOPOATUIKAOV TAVEL GTNV 0pPOPY], OTMG TPOEKLYE GTO.
oevlplo evepyelakng avaPaduione mov &ywvav, amotedel pia AVoT EQOPUOCIUN KOl OTOJEKTN.
EmumAéov n ypnon yewbBeppik®dv aviAdv BeppotTrag Yo Topayyn NAEKTPIKNG eVEPYELNG oV o
expetarievovton ) Oeppokpacio g yNng, omoTeAEL piat TOAD KOAN EMAOYN GE GLVOVACUO E TOL
eoToPoltaikd Kot dtotifevtal ot EAANVIKY oyopd TOAAES KOAEG EMAOYES AVTIGTOLY®OV OVTALDV
KOl GUGTNUATOV 0OAOKANPOUEVNG BEpLaVONC-YOENG-eEaeptopov-Tapaywyn g ZNX.

Y k6Be mepinTwon, CNUAVTIKOS TOPEyoVTag Yo TNV QEPOPin TOV KTIPIov Kot YEVIKOTEPQ TNV
EVEPYELOKT AglTOLPYiO TOV E€lvan 0 avBpOTIVOG, dSNANOT 1 EVEPYELAKA OTOOOTIKY] GLUUTEPLPOPA TOV
xpNoTdV Tov. E1d1kd ot onuepvi gmoyn, o dvBpomog opeilel va Bonba pe t1g mpdelg tov kot
NV evouveldnoia tov o¢ tpog BEpata opBoroyikng xprong kot dtayeipiong g evépyslag. Méow
TPOYPOUUATOV OVOKOKAMONG, EVNUEPMOONG COGTNG YPNONG TOV LOVAS®V OV VLRAPYOLV GTO
KTipto Kot eKpdOnong g ypnong SuoTnUatov €AEYYOL Y10 DAOTOINGT] OVTOUOTICU®V, Oa
emTevyTel Oyt LOVO 1 GTPOPT GE EVEPYELNKA KTIPLOL, OAAG KO GE 10 YEVIKOTEPT] CUUTEPLUPOPEL KoL
VOOTPOTIHOL [LE TEPIGGOTEPOL EVEPYELNKA OQEAT] Y10 TO LEAAOV.
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