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EYXAPIXTIEX

Apyd Oa 0ela va evyapiotiow Bepud Tov emPAEmovTa KabNyNT TG OMAOUATIKNG HOV
epyaciog, Kadnynm Anuntpro Mnopyiwta yio v Pondeia ko v kabodnynon tov n

OTO10L NTOV OTOPALTTN Y10 TNV OAOKANP®GT| TNG SIMAMUATIKAG HOV EPYOTTNG.

Emniong sipon evyvopmv otov k. Anuntpio Znuépn yu tig sUPoArég tov kot v didbeon

ToV v pe fondncet og TOAAG TUNHOTA TG OUTAMUOTIKNG LOV.

Téhog, Ba NBera Vo EVYOPIGTNC® TOVS YOVELG LOV KO TOL OLYOTTUEVOL LLOV TPOGMTA Y10 T1G

SLUPOVAEC TOVG, TNV LIOCTNPIEN TOVG KABMG KO TO KOLPAYLO TOL [LOV XAPICOV.



YIIEY®YNH AHAQXH INEPI AKAAHMAIKHX
AEONTOAOITAX KAI IINEYMATIKQN AIKAIQCMATQN

«Meg TP EMLYVOOT TOV GUVETEIDV TOL VOLOL TEPT TVEVUATIKAOV SIKOUIOUATOV, ONADOVE®
pNté 6Tl N TAPOVCH OIMAMUATIKY Epyacia, KabmG Kot Ta NAEKTPOVIKE apyeio kot mnyoaiot
KOOIKES TOL avOTTTUYONKAY 1) TpoToTOMONKaY GTO TAAIGIO VTG NG EPYACING, AmOTEAEL
OMOKAEIGTIKA TPOIOV TPOGMOTIKNG LOL £pYaciag, Ogv TPOGPAiAeL KAOE LOPEOT|G dIKOUMLOTOL
SlVONTIKNG  1010KTNGIOG, TPOCHOTIKOTNTOS KOl TPOCOTIKMOV OedoUEVDV  Tpitev, Ogv
TEPLEYEL EPYA/EICPOPES TPITMOV Y10l TOL OTTOI0L OTOUTEITOL AOEWD TV ONUIOVPYDV/OTKOLOVY WOV
Kol 0gv elvarl mpoidv UEPIKNG 1 OMKNG OVTIYPOPNG, Ol TNYEG O IOV YPNCYLOTOmONnKoV
nepropiloviar ot PPAOYPAPIKEG OvOPOPEG KOl LOVOV KOl TANPOVV TOVG KOVOVES TNG
emotnUovikng mapdbeong. Ta onueio 6oL €xm ¥PNOLOTOMGEL 10€EC, KEIUEVO, OpYEin
n/xol IYEC ALV GLYYPOPEDV, AVOPEPOVTOL EVOIAKPITO GTO KEIUEVO UE TNV KOTAAANAN
TOPOTOUTN KOL 1) GYETIKY Oovoeopd mepappdveroar 6to tunuo tov PBipAoypaeikov
avVOQOPOV HE TANPN TTEPLYPAPT. AVOAAUPAVED TANPOC, ATOUIKA KOl TPOCOTIKE, OAES TIG
VOLIKEG KO O0IKNTIKEG GLUVETEIEG TOL OVVATOL VO TPOKVYOVV GTNV TEPIMTMOOT KATA TNV
omoia amodelyBel, dwaypovikd, OTL 1| epyacio aVTY 1| TURUO TNG OEV LOL OVIKEL O10TL Elvat

TPOIOV AOYOKAOTNCO.
O Anrov
(Ynoypagn)

I'pnydproc Movkovpyidng
[avovdpilog 2020



HEPIAHYH

H mopovoa dumhopatikn epyoacio £xel ¢ GTOXO TNV NAEKTPOAOYIKN UEAETN €VOC KTNpiov
KOl OGULYKEKPIUEVA TOV emayyeALoTkod Avkeiov Tov Beheotivov, v peiwon g
KOTOVAAWDGONG NAEKTPIKNG EVEPYELNG TOV, KAODG KOl TNV AVOAVLTIKY UEAETN €YKATAGTAOTG
AVOVEDOIUOY TNYOV evéPYelng (POTOBOATAIKA, OVELOYEVVITPIEC) TOCO GTO EVEPYELNKO

000 KOl 0TO OIKOVOUIKO TAIG10.

To 1° Kepdroo amotedel v elcaymyn g OWmAopotikng epyoasioc. Eival ovclaotikd 1
EMEENYNOT TOV EVVOLDV: NAEKTPOAOYIKY| LEAETN KTNPIOL, AVAVEDGIUN TNYN EVEPYEWNG. TN
OUVEXELD, ETMIKEVIPMVETOL GTNV MAEKTPOAOYIKN] UEAETN TOL KTNPiov HE TNV YPNON TOL

Aoyiopkob 4u kot Tov Tpoypappotoc AutoCAD.

To 2° Kepdhoto €0T14lel 0TOV VTOAOYIGUO TNG NAEKTPIKNG KOTAVAAMGNG TOV GYOAEIOVL
COUPMVO, LE TIC MPES AEITOVPYIOG TOL HEGH GE Eva YPOVO KOOMS £TIONG KAl COLPOVA [LE TO

€100g ypnong tov Kabe dwpotiov.

To 3° Kepdhoto mpaypatedetal v UEIOON TG KOTAVAAMONG NAEKTPIKNG EVEPYEWNG TOL
kmpiov avtikadiotdviag Tov eoTtiopd elopiopod pe eotioud LED pe v ypnon tov

npoypdaupatoc DIALUX.

To 4° Kepdlowo apopd otV €£yKaTAoTAOT VOGS CUOTNLOTOS GVELOYEVVITPIOV KOl TNV
avAaAvon TG amdO00TG TOV VITOA0YILOVTOG TO TOGOGTO KAALYNG TOV NAEKTPIKMOV AVAYKOV

TOV GYOAgiov.

To 5° Kepdloato omookomel 6TnNV £yKaTAGTACT) GOTOPOATAIK®Y GTNV GKEMN TOL KTNPiov
KaODG Kot otV HEAETN NG amOO0oNS TOL (MTOPOATAIKOD GLGTAUOTOS, ONAAdN TOV

VTOAOYIGUO TOV TOGOGTOV KAALYNG TNG NAEKTPIKNS KATOVAAMGNG TOV KTNpiov.

To 6° Kepdhowo ovagépetor otnv  €yKotdotacn &vog VPPOIKOL  GLGTHLOTOG
QOTOROATOIKOV KOl OVELOYEVVITPUDY TO. OTO10L OOVAELOVY TAVTOYPOVO KOL GTNV UEAETN
NG AmOd00MG TOV AVAADOVTOG TO TAEOVEKTNOTO KO TO. LEWOVEKTIUATO GE GYEON LE TO

ocvotuata Tov Kepoiaiov 4 kot 5.
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To 7° Kepdhoto eMKEVIPOVETAL GTNV €0PECT TOV PEATIOTOL GEVAPIOV £YKOTAGTAONG LE
EMEVOVOT TEPIGGOTEPOV YPNUATOV GTO GUGTNHO QOTOPOATAIK®V MOTE va. yivel ypnon

OmOd0TIKOTEPNG TEXVOAOYING.

To 8° Kepdhoto amoterel TNV OIKOVOUIKT] OVOADGT TOV GLGTNUATAOV TOL OVOAVONKAY 6T
Kepdrowa 4, 5, 6 xou 7. Eotidler 1000 og KOGt €yKatdoTaong 000 Kot o€ KOG
cuvtipnong Kot yivetor mpoOPAeEYN TOL OWKOVOUIKOD KEPOOLS TOL KAOE GLGTNMUATOS GOE

BaBog 20 ypovav.

To 9° Kepdhoto amoteAeiton amd T0 GUUTEPACHATA TNG SITAMUATIKNG EPYAGIOS TOGO GTO

KOUUATL TNG OO0 OGO KOl GTO OIKOVOUKO KOUUATL.

210 TEAOG TNG EPYOCIOG LETE TOL GLUTEPAGHLOTA LITAPYEL 1| PPAIOYpOQPia Kot TO TapApTNLOL

OV YPNCUOTOMONKE TNV SUTAMUOTIKT).
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ABSTACT

The purpose of this thesis is the electrical study of a building and in particular the
professional high school of Velestino city, which will be analysed so as to reach the
reduction of electricity consumption as well as the detailed study of the installation of
renewable energy sources (photovoltaic, wind turbine system) at both energy and

economic level.

The 1% Chapter is the introduction of the thesis. It is essentially an explanation of the
concepts of electrical building design, renewable energy source and focuses on the
electrical study of the building 4M software and the AutoCAD program.

The 2" Chapter focuses on calculating the school’s electricity consumption. The
calculations are made taking two main factors under consideration: the school’s operating

hours within a year as well as the type of each room within the school.

The 3" Chapter is concerned with reducing the building’s electricity consumption. This is

possible by replacing fluorescent lighting with led lighting using the DIALux program.

The 4™ Chapter deals with the installation of a wind turbine system and the analysis of its

efficiency by calculating the percentage of coverage of the school’s electrical needs.

The 5" Chapter deals with the installation of photovoltaics on the roof of the building as
well as the study of the performance of the system, that is, the calculation of the electricity

consumption coverage of the building.

The 6™ Chapter deals with the installation of a hybrid photovoltaic and wind turbine
system that works simultaneously and studies the performance by analyzing the advantages

and the disadvantages of the systems of Chapter 4 and 5.

The 7' Chapter focuses on finding the optimal installation scenario by investing more

money in the photovoltaic system to make use of more efficient technology.

viii



The 8™ Chapter presents the financial analysis of the systems analyzed in Chapters 4, 5, 6
and 7. It focuses on both installing and maintenance costs and predicts the financial profit
of each system over 20 years.

The 9™ Chapter consists of the conclusion of the thesis made from all the subjects that
were studied above and it focuses on both performance and finance.

In the end, after the conclusions, there is the bibliography and the annex used in the thesis.
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KE®AAAIO 1

EIZATQI'H XTIX KYPIEX ENNOIEX

1.1 Evoaymyn oTIS OVAVEDOINES TNYES EVEPYELNG

1.1.1 Elcaywyn oty evépyelx

H evépyeia, onAadn n wavdtta mov €xel éva copo 1 éva cOGTNUO Vo, TapdyEL €pyo,
amoterel MG YVOOTOV VAKO TPMOTNG avAYKNG Yo Tov dvOBpwmo, o omoiog v a&lomolel o
OA0 ™G TO AU Yol VO KOADWEL TIG aVAYKES TOV TOMTICUOD TOV, ASl0TOIDVTAS OLTO TO
£pYo 10 0TO10 TTAPAYEL Y10 VO TETVYEL AVTO TOV 6koTd. OG0 01 avdykes Tov avOpdTOL GTNV
KaBnuepvoéTNTA TOL CVLEAVOVTAL, TOTE 1 EVEPYELRL YIVETOL OmapOoiTNT OE OAOEVO Ko
peyoAvtepeg mocotnteg. Ewdwd tovg tedevtaiovg Ovo oudveg, mopatnpeitor Ot M
KOTOVAAWDGCN NG EVEPYELNS TOPOVCIALEL LEYOAN avEnon KabdG 1 TOMTIGHKY avamTuén
TOV KOGUOL TPoYwpd pe paydaiovg eEeAktikovg pvOuovg. H katavaiwon oavt g
evépyewng otmpiletar xvplowg oe opuktd koavolua, KapPBovvo ko merpéloro. Ilo
ovykekpipeva, 1o 2005 ta opvktd Kavoia kdAvyav to 80% NG GUVOAIKNG EVEPYELOKNG

KOTOVAAWDGNG TOL KOGLOV.

Avt 1 woyvpn €€ApTNoN TS AVATTLENG ad TOL OPLKTA Kool oev Ba etvar duvatd va
OLVEYIOTEL 6TO HEALOV, O10TL OV TTPOKELTOL Yo 1o, ave&AvTANTY TNYN evépyelag. 261000,
n {nmon evépyelog Ba cuveyiotel pe Tovg 10106 GAAG Kot peyoddTEPOLS aKOUN pLOUovG,
napd T0 yeyovdg ovtd, o€ MPOKTKO eminmedo doev Oa egivar dvvatdv va PpeBovv ot
amoPOiTNTOL TOPOL Yo TNV Topaymyn evépyetas. [a Adyovg Aomdv mov oyetilovral ag’
evog pe v eEaVTANGIUOTNTO TOV TNYADV KOl TNG TPOSTAGING TOL TEPPAAAOVTOG Kot o’
€Taipov y1o. AOYOVG YEMTOAMTIKOVG, £xel NON Eekvnoetl debvig 1 depebivnon g xPNomg
tov Avaveooipuov [Inyav Evépyslog (AIIE) oe cuvovaopd pe v opBoroyikn xpnor Kot
eowovounon evépyetag. [1] [2]

1.1.2 TInyég evepyelag
211 @UON VIAPYOLY TEPACTIEG TOGOTNTES EVEPYELNG OV TPOGPEPOVTOL OO TOAAES TN YEC
Kot € O1Apopeg LOPPES. AvaAoya Le To HEcH KoL TNV TEXVOAOYia Tov daféTel 1) ekdoToTE

Y0P, KAmoleg amd ovTég TIC TNYEG elvarl eKHETOAAEDOIES Kot Kamoteg Oyt Ot mnyég
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evépyelog yopifoviar Aowmdv ce dvo Pacikég katnyopiec. H mpdt amd avtéc sivar ot
Avavedoweg Inyég Evépyelog kot pepikd omd to YopaKTnploTIKOTEPO TAPUdEYLOT
avTOV €ival n Aok aktvoPora, o dvepog, n Popdlo, n VOpoioyS, M EVEPYELL TNG
Odhacococ kot mn yewbepuio. H dedtepn katnyopio eivar ov un Avavemoipeg IInyég
Evépyetlag, 6mmg stvan ta oteped kKavoa (MBGvOpakag, youudvOpakag, Atyvitng, TOpen), ot

VOpoyovavOpaKes (TETPEAALO, PLGIKO ALEPLO) KO TOL TVPNVIKE OpLKTE (OLPAVIO).

1.1.3 Avavewotueg Inyég Evépyelag

O Avaveooyeg [nyég Evépyelag (AIIE), 6mmg prmopel kavelg va coumepdvel kot omd v
ovopacio Toug, elval aveavtAntesg, agol aveEdptnto amd to pLOUO EKUETAAAELGONG TOVG,
exetvec moapapévouy aueca O1BECIUES | OVOTTANPAOVOVTAL GE GOVIOUO YPOVIKO O1AGTNLLAL.
"Etol Aownov, ot AIIE €xovv to K0p1o yopakInplotiko yvopicpa g apboviac. Bpiokovtat
OT0. TEPIOGOTEPO. onueion Tov TAOVNTY Kol 1 ¥PNom Tovg €xel eAdylotec 1 kaBoOAov
eMNTOOES 610 mepPdArov. 'Eva apvntikd yopoknpiotikd mov mopovctdlovy meTtodco,
elval 0Tt amoteAoHV apatég LOPPEC EVEPYELNG, ONAOT d100ETOVY HIKPT TVKVOTNTO 1GYVOG.
Axopa, Tapovstalovy VYNAO KOGTOG EMEVOLONG OVA LOVADO EYKATUGTNIEVNG 1GYVOG Kot

elval S10KOTTOUEVES apoV Tapovctdlovy peTafAnTtotnto.

Ov tegyvoloyieg expetdAdevong tov Avaveoowov IInyov Evépysiag Ppiokovtal oe
dlapopa emimeda. o mapdaderypo n teXvoroyior EKUETAAALEVONC TG OMOAKNG EVEPYELNG,
ONAaON Ol aveHoYeEVVNTPIEG, PpiokeTar o€ LVYNAO eminedo avATTLENG, EVD M TEXVOAOYIN
a&lomoinong g evEPYELNG TV KVUATOV PpioKETOl TPOG TO TOPOV GE apyIKO otddo. H
ouveyns Pertimon TV TEYVOLOYIOV EKUETAAAEVONG TV Avavedoiuav [Inyov Evépyeiag
oV mopaTnPEiTal To TEAELTOLN XPOVIKL, £XEL WG OMOTEAEGUO TN UEIWON TOV KOGTOLG TOGO
™G emévovong, 6060 Kol NG TopayOUEVNG  evEpYEwS, KoBMG emiong kol NG
AVTOYOVISTIKOTNTOG ToVG. Emmpocheta n avénon g xpniong tov AIIE Bsmpeitor og éva
oo TO O OLVOTA OTAL TG AVOPOTOTNTOS KATA TOL PAVOUEVOD TOL BEPLOKNTLOV KOl TNG

KAMpotikng aAdayngc. [3]

1.2 Ewcaymyn otn 0cmpio TG NAEKTPOAOYIKIG HEAETNG KT piov
H nmiextporoywm perétn evog kmpiov etvon por mohdmievpn dadikocio Kot amotedeital

Oto TO TOPOKAT® GTASIOL:



To mp®dTO 6TAS10 €lvar M HEAETN TG NAEKTPOAOYIKNG EYKOTAGTAONG, 1] OO0 AOTEAEITOL
amo oyédln katl ekBEcELS TOV £X0VV G GTOYO TNV £KOOCT| OIKOJOMIKNG AdEWG POl QVTA
d00ovv otnv moleodopia. H perétn apywd eotidler otnv Bepelokn yelowon kot otnv
OVTIKEPAVVIKY] TPOCTOCIO. EVM OTNV GLVEXEWL 0QOpa To duvatd peopata (OTIGUOG,

npileq) kot To advvopa pevpata (dikTvo TNAEOPUCTG).

To devTEpPO 0TAO0 OmOTEAEL TNV HEAETN £QAPUOYNG, 1 OTOla YIVETOL TTAVTO GE GLVEPYACI
HE TOV OPYITEKTOVO KOl OLGLOCTIKA EIvol 1 KOTAYPOEPN TOV OVOYKOV TOL 1010KTNTN, N
ueioon (nuov teyomouog, onuovpyio yopwv emokeyudmrag (shaft) y evkolrio

EAEYYOL TOV EYKOTACTAGE®V KOl 1 YPNON KEVTIPIKOD cuothpatog UPS.

To tpito 0TAO10 OPOPE GTNV HEAETN TOV GOTIGLOV 1| OTTO1a YIVETAL PE TNV (PT|OT| OPOPOV
wpoypappdtov onwg 1o DIALUX kol €xel ¢ 0100 TNV OMOTEAECUATIKY EYKATACTOO)
QOTIGUOV, KATL TOV EMTLYYAVETOL PE TNV 6MOOTN €MA0YN Béong, TOmov katl aplBuod Twv

POTIOTIKOV GCOUATOV.

To t€t0pT0 OTAO0 EMKEVIPAOVETOL OTNV UEAETN €EOIKOVOUNONG EVEPYELNS, ONAOON
SLAPOPEG TPOTACEIS OTMG eyKaTAoTOoN cvotnuatog BMS 1 eykatdotaon avovedoiuwmy
TNYOV EVEPYELNG. X& €Vl YEVIKOTEPO TANIG10, B pmopovoe kovelc va mel 6Tl apopd

TPOTAGELS LEIMONC TG KOTAVAAMGNG TOV KTNPIiov 6To onUeia Tov avTd givatl EPIKTO.

To méunto otddo £xel va KAvel pe v HEAET dopMuéEVNS KaAmdiwong mn omoio givorl
amopaitnTn TGO Yo TNV ¥PNOT TOL THAEPMOVOL Kol TG TNAEOPOCNC OGO Kot Yo TV XPNon

TOVL OAOKTVOV.

Téhog 0 €KTO KO TEAEVTAIO GTAOO TNG EYKATACTAGNG £ival 1 LEAETN TV POPTIOV MGTE
va emurevyfel cwot| 1ooppomia Tov eoptiov oTig Tpelg pacels. Xmpig TV HEAETN OVTN
etvar advvato vo emdexfel 10 KOTAAANAO HEGO TPOOCTOCING TOV (OPTIOV Kol TOV

KOA®OIHoemV. [4]

1.3 Iapovciacn cyediov kTN piov

To AUtoCAD eivar éva AOyIOUIKO TO OmOI0 Ol OPYITEKTOVEG KOl Ol  UNYOVIKOL
YPNOYOTO00V Yo TN dnpovpyior oxediov pe peyddn oakpifeia 1600 oe 2D 660 kot og
3D.[5]



Me ) gpfion avtod Tov AoYIoHIKoD €xel dnpovpyndel T0 6x€d10 TOL KTNPIOVL TAV® GTO
omoio Oa  mpoyuatomroBovV TPOGOUOIDCEL; €yKATAoTAoNS Avavewdoyov [Inyov
Evépyelag, Ommg @OTOPOATAIKG Kol OVEHOYEVVIATPLIEG. XTNV GLVEXEW, oT0 Zynfua 1.1

ToPOVGIALETaL TO GYE010 TOL KTNPIOL TOL EMAEXOINKE Yo TNV NAEKTPOAOYIKT LEAETN.

Zynua 1.1: Kdroyn knpiov emayyeipatikod Avkeiov Beheotivov.

[Mopaxdto, oto Zynuo 1.2 ko oto Zynua 1.3 eaiveton 1 kdtoyn tov voyeiov Kot TOL
ooyeiov Tov kINpiov g peAétng avtictorya, kabdg eniong oto Zynua 1.4 mapovoidleton

1N KATOWY™M TOL TPATOV OPOPOV.



Yymua 1.2: Kdtoyn vroyeiov enayyeipatikov Avkeiov Beleotivov.

Zyua 1.3: Kdroyn woyeiov enayyelpatikov Avkeiov Beleotivov.



Yymua 1.4: Kdtoym o opdé@ov enayyeipatikod Avkeiov Beieotivov.

Téhog oto Zynua 1.5 eaiveton n votia, 1 avaToMKY Kol 1) SUTIKT OYT) TOV EMXAYYEAUATIKOD
Avkelov Beheotivov, kabm¢ oto emiong oto Zynua 1.6 vadpyel potoypoeio Tov Ktnpiov

amd SopvPOPO.

Zyqua 1.5 Notw, dutikn Kot avatoAkn oym enayyelpotikov Avkeiov Beleotivov.



Yymua 1.6: dotoypagpia oyoAreiov amd dopvedpo

To Aemtopepég oyédto Tov Knpiov amotelel PaciKd KOUUATL TG NAEKTPOAOYIKNG LEAETNG
O10TL 01 O106TAGELS Kot 1 aKPiPEl TOV OTOAOYIGULOV ATOGTACE®VY, TOGO TMV KOAMIIWV 0md
TOVG TVOKEG OGO Kol T®V  OOMK®OV otolyeimv (Topteg, mapdabuvpa ,KoAdveg KTA.), gival

OTTOPOATITO Y10 TOV VTOAOYIGUO TOV QOPTIOV YPOUUNG TNG £YKATAGTAOTS.

1.4 MTapovocioon NAEKTPOAOYIKNG HEAETNG
H niextpoloyikn peAétn tov KTnpiov Tpoypotomombnke pHe v ¥pHon ToL AOYIGUIKOV
4M. To hoyopukd 4M evomotel TpaypraTikd oyEdte Kot VTOAOYIGHOVS TAPAYOoVTaG EVKOA

Kot aS0moTo  OmOTEAECUATO Y10 OTMOLOONTOTE EVEPYEWKN HEAETN. 2TV  GLVEXEW
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TaPOLGIALOVTOL Ol PETPNOELS OV £YIVOV GTO AOYICUIKO Ol OToieg eival amapaitnteg yuo
NV €TI0y HEC®V TPOCTAGIOG OAAGL KUPI®G YL TOV VTOAOYICUO TOV MAEKTPIKOV
KATOvOA®GE®V ToL kTnpiov. Ta amoteléopata TV YPoUU®Y Tov SIKTHoL Tapovclalovtal

TWVOKOTOWMUEVA e TIG 0KOAOVOES GTNAEG.

e Tunuo diktvov

*  Mnkog ypauung

o doprio

e Eidoc poprtiov

o Cosop

e ®don

o [ltdon tdong

o Awroun kaAmdiov

o Aocpdieln

Ytov [livaxa 1.1 @aivovion o amoteAéGHOTO TG LEAETNG Y10 TOV NAEKTPIKO TVAKO TMV
VTOAOYIGT®V, TOV MAEKTPIKO Tivoka gpyactnpiov mANpoeopikng 1 kot tov mAEKTpIKO
nivaka epyaoctnpiov mAnpogopikng 2. Xto Ilivaxa 1.2 @aivovtolr o amoteAéopota TV
NAEKTPIKAOV TIVAK®OV TOV £pyacTnpiov TAnpoeoptkng 3 kot 4. EmutAéov oto Ilivaxa 1.3
QOIVETOL 1 HEAETN Y10 TOVE MAEKTPIKOVG TIVOKEG TOGO TOV EPYACTNPIOL PLGIKNG-YNUELNG,
000 KOl TOV TIVAKOV TOV epyastnpiov Evov yYAmwoomv. 210 Tlivaxa 1.4 mapovcidlovion
ToL QOPTIO TOV NAEKTPIKAOV TIVAKOV TOV YPOPEIDV 0101KNONG KO TOV NAEKTPIKOV vk
TOV TPOTOV 0pOPoL, evd oto Ilivaka 1.5 ko oto Ilivaxa 1.6 vmépyer n perémn tov
NAEKTPIKOV TVAK®V TV dfovcdv dwackorioc. Axoun oto Ilivoka 1.7 @aivovior ta
oTOL el TOV NAEKTPIKOD TVOKE TOV 1GOYEIOL KOl TOV NAEKTPIKOV Ttivaka TG BipAtodnkng,
kaBdg eniong oto Ilivaka 1.8 mapovsialovial ta 6TorKEln TOV NAEKTPIKOV TivaK TOV
KMUOTIGTIKOV LOVAS®MV Kol TOV NAEKTPIKOV mivoka tov vroyeiov. Télog oto Tlivaxa 1.9
VILAPYOVV T ATOTEAECUATO TNG UEAETNG TMOV NAEKTPIKAOV TIVAK®V TOL OVEAKVGTIPO KO

OV ££MTEPIKOV POTIGUOV, KAO®DG ETIOTG KOt TOL YEVIKOD NAEKTPIKOV TIVOKCL.



oo bt iy

[Mivaxag 1.1: HAektpoloywn| perétn 4M

T,

T Wiple

Fueto

ITE

Emé

Yok

My

N el ol [ il sl e
AAT 5.000 Mivarag 0D.BBO | 123 3 4 20
AAA 05 Tpogobogia HY 0.88 1 10.000 1 1.5 10
AMZ 0.5 Tpogobooia HY 0.88 2 0.000 1 1.5 10
Al 3 05 Tpogobooia HY 0.88 3 0.000 1 1.5 10
Al 4 0.5 Tpogobogia HY 0.88 0.000 1 1.5 10
AAS 0.5 Tpogobogia HY 0.88 2 0.000 1 1.5 10
Al G 0.5 Tpogobogia HY 0.88 k| 0.000 1 1.5 10
AMNT 0.5 Tpogobooia HY 0.88 0.000 1 1.5 10
AME 0.5 Tpogobooia HY 0.88 2 0.000 1 1.5 10
AMD 0.5 Tpogobogia HY 0.88 3 0.000 1 1.5 10
Ad10 0.5 Tpogobooia HY 0.88 i 10.000 1 1.5 10
AhdT1 0.5 Tpogobogia HY 0.88 2 0.000 1 1.5 10
Al 12 0.5 Tpogobogia HY 0.88 k| 0.000 1 1.5 10
AA 13 05 Tpogobogia HY 0.88 10.000 1 1.5 10
Ad T4 0.5 Tpogobogia HY 0.88 2 0.000 1 1.5 10
AATE 0.5 Tpogobogia HY 0.88 3 0.000 1 1.5 10
Al TG 0.5 Tpogobogia HY 0.88 0.000 1 1.5 10
Am.n 10.50 Mivakazg 1.000 123 3 B 25
AMA 20 Pruparobareg 1 1 10.000 1 25 18
AlM12 20 Peuparoboteg 1 2 0.000 1 2.5 i}
AM13 20 Peuparoboreg 1 3 0.000 1 25 i
A4 20 Peuparobateg 1 0.000 1 25 16
AMLE 20 PrupaTobareg 1 2 0.000 1 25 18
AM1E 0.5 Control autopanopol 1 3 0.000 1 1.5 i}

ENALDN 14.04 Mivarag OoB@3 | 123 3 i 25

EMAd 1 0.18 Kikhwpa punopol 085 10.000 i 1.5 i0

EMA1.2 0.1a KikAwpa punopol 085 2 10.000 i 1.5 i0

EMA1.3 0.1a Kikhwpa punopol 095 3 10.000 1 1.5 10

nA1.AN 10.50 Mivakazg 1.000 123 | 0.000 3 B 25

EMA1LT 1 |wck Bounpevng kahwBivon| 0.0 3 10.000 1 1.5 10

EMA1.3 0.5 EXTUTTWITG 1 3 0.000 1 25 i

EMA1.9 0.5 EXTUTTWITG 1 i 0.000 1 25 i

EMAT.1D 0.5 EKTUTTWITAG 1 2 0.000 1 25 16

EMAT.11 0.5 EXTUTTITHG 1 k| 0.000 1 25 18
Anz.n 10.50 Mivarag 1.000 | 123 3 [i] 4 25
AM21 20 Peuparobateg 1 0.000 1 25 16
AM22 20 Peuparobateg 1 2 0.000 1 25 16
AM2.3 20 PrupaTobareg 1 k| 0.000 1 25 18
AMN24 20 Pruparobareg 1 1 10.000 1 25 18
AM2.5 20 Peuparoboteg 1 2 0.000 1 2.5 i}
AN2.8 0.5 Control gutopanopou 1 3 0.000 1 1.5 10

ENAZ.N 14.04 Mivarzg 0-gog 123 3 i i}

EMAZ1 0.1a Kikhwpa punopol 095 i 10.000 1 1.5




[Mivaxag 1.2: Hiektpoloywn| perétn 4M

T e Goptia = Cond Sz Misar, = Emi. il [
ey :'"J\.-'-Il"'l. :’é::l-l"t Lo t] If_:-ﬂ:. Mgy ﬂ:—"o:" :‘:-‘I:J ;w:ku
EMAZ2.2 018 Kikhwpa pumnopol 085 2 0.000 i 1.5 [i]
EMA2.3 0.18 Kikhwpa pumops 095 3 0.000 1 1.5 10
TIAZ.AT 10.50 Mivakag 1.000 123 | 0.000 3 [i] 4 25
EMAZ.7 1 |uck Bopnpévng makwBiwon| 0.8 3 0.000 i 1.5 [i]
EMa2.3a 1R ExTumiaThg 1 3 0.000 1 25 18
EMAZ.9 0.5 ExTutrTg 1 0.000 1 2.5 i}
EMAZ.AT 18] EKTUTIITHG 1 2 0.000 1 25 16
EMAZ.11 1R ExTumiwaThg 1 3 0.000 1 25 18
Anan 10.50 Mivakzg 1.000 123 3 G 4 25
AN3A 20 Peuparoboreg 1 i 0.000 1 5 18
AN3z 20 Peuparoboreg 1 2 0.000 1 5 i}
AM3.3 20 Feuparoboreg 1 3 0.000 1 h 18
AN34 20 Peuparoboreg 1 0.000 1 5 i}
AM35 20 Peuparoboreg 1 2 0.000 1 5 16
AN3g 0.5 Control autopanspol 1 3 0.000 1 5 10
ENA3N 14.04 Mivakag 0.&E3 123 3 [i] i 25
EMA3.A 0.18 Kikhwpa pumnopo 095 1 0.000 1 1.5 10
EMA3.2 0.18 Kikhwpa pumops 095 2 0.000 1 1.5 10
EMA3.3 018 Kikhwpa punopol 085 3 0.000 i 1.5 i0
NA3AN 10.50 Mivakzg 1.000 1z3 | 0.000 3 G 4 25
EMA3.7 1.0  |ick Bounpevng kakwBivwen| 0.0 k] 0.000 1 1.5 0
EMA3.A8 05 ExTuTTWTC 1 3 0.000 1 2.5 i
EMa3.2 18] EKTUTIITHG 1 1 0.000 1 25 16
ENA3.IT 0.5 EETUTTWITHS 1 2 0.000 1 2.5 18
ENA3.1T 05 ExTuTTaTg 1 3 0.000 1 25 18
An4n 10.50 Mivakag 1.000 123 3 4 25
Ans1 20 Pruparoboreg 1 0.000 1 25 18
An42 20 Pruparoboreg 1 2 0.000 1 25 18
AN4.3 20 Peuparoboreg 1 3 0.000 1 2.5 i
A< 4 20 Peuparoboreg 1 1 0.000 1 25 16
AN4s 20 Pruparoboreg 1 2 0.000 1 25 18
AN4.G 0.5 Control gutopanopou 1 3 0.000 1 1.5 10
ENA4.N 14.04 Mivakzg 0.geg 123 3 i1 4 25
EMA<.1 0.18 Kukhwpa pumopou 085 1 0.000 1 1.5 10
EMA4.2 0.13 Kikhopa pumnopol 085 z 0.000 1 1.5 10
EMA<.3 0.18 Kikhwpa pumnopo 095 3 0.000 1 1.5 10
A4 AN 10.50 Mivakag 1.000 123 | 0.000 3 4 25
EMAL.7 1 |uck Bopnpévng makwBiwon| 0.8 3 0.000 i 1.5 i0
EMa4.8 05 ExTuTTiaThg 1 3 0.000 1 25 18
EMA4.9 0.5 ExTutrTg 1 i 0.000 1 2.5 i}
ENA4.10 05 ExTuTraThg 1 2 0.000 1 25 i}




[Mivaxag 1.3: HAektpoloywn| perétn 4M

T Mips, | Soedn i, Comk Tz Miar S, Emé ToeA | MEwen
] el ol e il el e ol (el g
EMAd.11 0.5 EXTUTTWITHG 1 k| 0.000 25 16
E®x.n Bxr2 Mivakzg 1.000 123 3 4 i ]
EdX.1 0.18 Hikhwpa punoposl 0.95 0.000 1 15 10
Edx2 0.18 Kukhwya punopou 0.85 2 0.000 1 1.5 10
EdX 3 0.1a Kikhwya punopol 0.85 3 0.000 i 15 i0
Edx 4 0.1a Kikhwya punopol 0.85 0.000 i 15 i0
EdX. 5 1.0 PEupaToBATED 1 2 0.000 1 25 16
EdX 6 1.0 PEupaToBATED 1 k| 0.000 1 25 16
EdX T 1.5 PeuparoBaTes 1 0.000 1 25 16
EdX B 20 PeuparoBaTes 1 2 0.000 1 25 16
EdX B 1.0 PeuparobaTes 1 k| 0.000 1 25 16
EdX. 10 15 PeuparobaTes 1 0.000 1 25 16
E®X.11 1.5 PeuparobaTeg 1 3 0.000 1 25 11i]
E®X.12 15 PeuparobaTeg 1 2 0.000 1 25 3]
E®X.13 15 PeuparobaTeg 1 0.000 1 25 3]
E=rin 4742 Mivarzg 1.000 123 3 4 i
E=r1.1 0.18 Hikhwpa punoposl 0.95 0.000 1 15 10
EZM.2 0.18 Kukhwya punopou 0.85 2 0.000 1 1.5 10
EZri.3 0.1a Kikhwya punopol 0.85 3 0.000 i 15 i0
E=I1.4 10 PeuparobaTeg 1 0.000 1 25 3]
E=I.5 1.0 PEupaToBATED 1 2 0.000 1 25 16
E=r1.8 1.0 PEupaToBATED 1 k| 0.000 1 25 16
E=IM.7 1.0 PeuparoBaTes 1 0.000 1 25 16
E=I1.3 1.0 PeuparoBaTes 1 2 0.000 1 25 16
E=r1.9 1.0 PeuparobaTes 1 k| 0.000 1 25 16
E=rz.n 4742 Mivarag 1.000 | 123 3 4 20
EZr2.1 0.1a Kikhwya punopol 0.85 0.000 i 15 i0
EZr2.2 0.1a Kukhwpa punopol 0.85 2 0.000 1 15 10
EZr2.3 0.1a Kukhwpa punopol 0.85 3 0.000 1 15 10
E=r2.4 1.0 PeuparoBaTes 1 0.000 1 5 16
E=r2.5 1.0 PeuparoBaTes 1 2 0.000 1 5 16
E=r2.a 1.0 PeuparobaTes 1 k| 0.000 1 5 16
E=r2.7 1.0 PeuparobaTeg 1 0.000 1 5 11i]
E=r2.3 1.0 PeuparobaTeg 1 2 0.000 1 5 11i]
E=r2.3 10 PeuparobaTeg 1 3 0.000 1 5 3]
alo.n 13.60 Mivarag 0.gag 123 3 i 25
AlDA 0.45 oo 1 0.000 1 1.5 10
AlD.2 0.38 IHITITpOG 1 2 0.000 1 1.5 10
AlD.3 0.27 IHITITpOG 1 k| 0.000 1 1.5 10
AlD 4 0.27 THITHTOE 1 k| 0.000 1 1.5 10
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[Mivakag 1.4: Hiextpoloywkn peiétn 4M

Tz [ Gogso By Consd P Msar B Emé. el e
I el ool R i Eaanll -l il (i
AlD5 0.18 Srmopcg 1 2 0.000 1 1.5 10
AlD.8 15 PeuparoboTeg 1 0.000 1 25 16
AlD.T 1.5 PeuparoboTeg 1 2 0.000 1 25 16
AlD.3 1.5 PeuparobaTes 1 3 0.000 1 25 6
A8 1.5 FruparobaTes 1 1 0.000 1 25 16
AlD. 10 1.5 FruparobaTes 1 2 0.000 1 25 16
AlD.11 15 PeuparoboTeg 1 3 0.000 1 25 16
AlD.12 15 PeuparoboTeg 1 i 0.000 1 25 16
AlD.13 15 PeuparoboTeg 1 2 0.000 1 25 16
AlD.14 1.5 PruparobaTes 1 3 0.000 1 25 16
AlD.15 1.5 FruparobaTes 1 0.000 1 25 16
AID 16 0.2 Evakhaktng aipa-aEpa 0Ee 2 0.000 1 1.5 10
AlDAT 10 Tpogolooia ups 1 3 0.000 1 1.5 10
AlD1E 0.5 Trhepuwwsd KEVTDO 1 2 0.000 1 25 16
Al 12 0.5 |wck Gopnpévng mahwbiven| 0.8 2 0.000 1 1.5 10
A1D.20 0.45 Tpogob. fan-cols 086 3 0.000 1 25 6
AlD.21 0.4 Tpogob. fan-cods 0.88 2 0.000 1 25 16
oP.IN 63.50 Mivakag 0.BEg 123 3 i} 100
JPENA| 8 14.04 Mivakag 0.geg 123 | D.847 3 & 25
JPENA] 17 14.04 Mivakag 0.geg 123 1.7E8 3 & 25
JPENAL 21 14.04 Mivakag 0.geg 123 | 2.208 3 i1 & 25
JPEMMA) 23 14.04 Mivarog 0.2eg 123 | 2.418 3 [i] 4 25
OPE®X| 25 8.2 Mivakag 1.000 123 1.537 3 ] 25
JP.EZI] 12 4742 Mivakag 1.000 123 | D.426 3 ] 25
JPEZIZ] 21 4742 Mivakag 1.000 123 | D.745 3 ] 25
OP.AID | 25 13.60 Mivakag 0.geg 123 | 2.547 3 & 25
OPAST| 13 3.850 Mivarag 1.000 3 1.848 1 4 20
OPASE| 25 3.850 Mivakag 1.000 i 3748 1 4 i
OP_1 0.8 Kikhopa punopou 095 2 0.000 1 1.5 10
OPZ 0.08 KikMopa pumouo 095 2 0.000 1 1.5 10
OP.3 0.06 Kikhwpa pumnopc 0.95 2 0.000 1 1.5 10
OP 4 0.06 Kikhwpa pumnopc 0.95 2 0.000 1 1.5 10
OP 5 0.08 Kikhwpa punopol 095 2 0.000 i 1.5 i0
OP& 0.8 Kikhopa punopou 095 2 0.000 1 1.5 10
oP.T 0.45 KikMopa pumouo 095 2 0.000 1 1.5 10
OP.& 0.45 KikMopa pumouo 095 2 0.000 1 1.5 10
OP3 0.27 Kikhwpa pumnopc 0.95 2 0.000 1 1.5 10
OP.10 15 PeuparoboTeg 1 2 0.000 1 25 16
oP.11 20 PeuparoboTeg 1 2 0.000 1 25 16
oP.12 15 PeuparoboTeg 1 3 0.000 1 25 16
oPA13 20 PeuparobaTes 1 0.000 1 25 6
OP.14 1.5 FruparobaTes 1 0.000 1 25 16
OP.15 0.1a Kikhwpa pumnopc 0.95 2 0.000 1 1.5 10
OP.18 10 PeuparoboTeg 1 2 0.000 1 25 16
P17 10 PeuparoboTeg 1 0.000 1 25 16
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[Mivaxag 1.5: HAektporoywn| perétn 4M

Tifgus [ [EEY T o Tz iy T Emé e | Mwem
LA :'"-'\.-'-u"l. :'Ke‘:u’t g If.;.*-u:. R Ii:'\-uw-ﬂl-" ﬁ:-‘l:r I-‘;jmkr-'
OF.13 0.5 KikAwpa pumopol 085 3 10.000 i 15 i0
QP19 0.5 Control autopamiopo 1 2 0.0D0 1 1.5 i}
Ag1n 3.880 Mvakag 1.000 1 4 20
AB1A 0.13 PaTIopROg 1 0.000 1 1.5 10
AB.2 0.18 Fromapog 1 0.000 1 1.5 1[1]
AR 4 15 FeuparoboTeg 1 0.000 1 25 16
AE15 15 PeuparoboTeg 1 0.000 1 25 16
AB .8 15 PeuparoboTeg 1 0.000 1 25 16
AT 15 PeuparoboTeg 1 0.000 1 25 16
AB1.3 0.5 Control autopanopol 1 0.0D0 1 1.5 0
Aszn 3.880 Mivakag 1.000 2 1 4 20
A2 0.18 THITITROE 1 2 0.000 1 1.5 10
AD22 0.18 Fromapog 1 2 0.000 1 1.5 1[1]
AB2 4 15 Pruparoboteg 1 2 0.000 1 25 16
ABD25 15 PeuparoboTeg 1 2 0.000 1 25 1]
AB2 8 15 Pruparoboteg 1 2 0.000 1 25 16
AD2T 15 PeuparoboTeg 1 2 0.000 1 25 1]
AB23 0.5 Control gutopanopol 1 2 0.0D0 1 1.5 i}
As3n 3880 Mivakzg 1.000 3 1 4 20
AD3N 0.18 P0G 1 3 0.000 1 1.5 1]
AB32 0.13 Pmapog 1 3 0.000 1 1.5 10
A3 4 15 PeuparobdTeg 1 3 0.000 1 25 16
AB35 15 PeuparoboTeg 1 3 0.000 1 25 16
A3 15 Pruparoboteg 1 3 0.000 1 25 16
ABD3T 15 PeuparoboTeg 1 3 0.000 1 25 1]
AB3.3 0.5 Control autopanopol 1 3 0.0D0 1 1.5 i}
A4 3.880 Mivakzg 1.000 1 4 20
A4 0.18 Frmapog 1 0.000 1 1.5 1]
AR4 2 0.13 PaTIopROg 1 0.000 1 1.5 10
ARa 4 15 PeuparoboTeg 1 0.000 1 25 16
AB4 5 15 FeuparoboTeg 1 0.000 1 25 16
A4 15 PeuparobdTeg 1 0.000 1 25 16
A4 T 15 PeuparoboTeg 1 0.000 1 25 16
AD4.3 0.5 Control gutopanopou 1 0.0D0 1 1.5 i}
AQEN 3880 Mivwakag 1.000 2 1 4 20
A5 0.18 Fromapog 1 2 0.000 1 1.5 1[1]
AB52 0.18 THITITROE 1 2 0.000 1 1.5 10
ABE 4 15 PeuparoboTeg 1 2 0.000 1 25 16
AR5 S 15 Pruparoboteg 1 2 0.000 1 25 16
A58 15 PeuparoboTeg 1 2 0.000 1 25 16
ABET 15 FeuparoboTeg 1 2 0.000 1 25 16
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[Mivaxag 1.6: HAektpoloywn| perétn 4M

T g e Gopgda = Conth it Miar, =0 Emi el e
Al :'"J\.-'-Il"'l. :'é':u"t g iiin If_;.ul; Mgy gﬁll_-"l-" ;‘:-‘I::l" I-::n-'kl-'
AB5.3 1] Coniral autspanopol 1 2 0.000 1 1.5 i}
Asan 3.850 Mivarag 1.000 3 1 4 i
ABDEA 0.18 PLTITPOE 1 3 0.000 1 1.5 1]
ABg.2 0.18 Tumapog 1 3 0.000 1 1.5 1]
ARG 4 15 PrupaToBareg 1 3 0.000 1 25 1 [i]
ABD.5 15 Peuparobateg 1 3 0.000 1 25 16
ABD .G 15 Peuparobdteg 1 3 0.000 1 25 1 [i]
ABDG.T 15 Peuparobidreg 1 3 0.000 1 25 16
ABd.a 1] Contral autopanopol 1 3 0.000 1 1.5 10
AgTn 3.850 Mivarag 1.000 3 1 4 0
ABTA 0.18 mapog 1 3 0.000 1 1.5 10
ABT.2 0.18 Pmopog 1 3 0.000 1 1.5 10
ABT 4 15 Peuparobdteg 1 3 0.000 1 25 1 [i]
ABT .S 15 PrupaToBareg 1 3 0.000 1 25 1 [i]
ABT.B 15 Peuparobareg 1 3 0.000 1 25 1 [i]
ABT.T 15 Peuparobdteg 1 3 0.000 1 25 1 [i]
ABT.A 1] Contral autapanopol 1 3 0.000 1 1.5 i}
AsEn 3.8580 Mivakag 1.000 1 4 20
ADaN 0.18 Pmgpog 1 0.000 1 1.5 1]
AB3.2 0.18 Smapog 1 0.000 1 1.5 10
ABd 4 15 PeupaToBareg 1 0.000 1 25 16
AB35 15 Peuparobateg 1 0.000 1 25 1 [i]
AB3.8 15 Peuparobareg 1 0.000 1 25 1 [i]
AD3T 15 Peuparobareg 1 0.000 1 25 1 [i]
ABa.3 05 Control autopanopol 1 0.000 1 1.5 10
EY.M 5880 Mivarag 1000 | 123 3 il 25
K1 0.18 Pmopog 1 0.000 1 1.5 10
KY.2 20 Peuparobateg 1 2 0.000 1 25 16
KY.3 20 Peuparobateg 1 3 0.000 1 25 1 [i]
K .4 20 Peuparobidreg 1 0.000 1 25 16
KY.5 4.0 B pogipuwvag 1 2 0.000 1 4 uil
zn 26.57 Mivarag 1000 | 123 3 16 40
IZ.AB1 | 32 | 3.B8D Mivarag 1.000 4,705 1 4 20
IZ.AB2 | 33 | 3.880 Mivarag 1.000 2 5504 1 4 20
IZ.AB3 | 25 | 3.880 Mivarag 1.000 3 3.746 1 4 20
IZ.AB4 | 19 | 3.830 Mivarag 1.000 1 2.847 1 4 0
IZ.ABS | 24 | 3.880 Mivarag 1.000 2 3.806 1 4 0
IZ.ABG | 23 | 3.880 Mivarag 1.000 3 3446 1 4 20
IZKY 20 | B.28D Mivarag 1000 | 123 | 1.343 3 il 25
i 0.08 Kikhopa punoyol 0.95 3 0.000 1 1.5 10
L2 0.8 Kukhwpa gumouou 0.95 k] 0.000 1 1.5 10
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[Mivaxag 1.7: Hiektpoloywn| perétn 4M

T Mg | Gueds S48z, [ Tar Mizar Epfez, Emé weed | Wi
] el - ol it e | [
I3 0.08 Kikhwpa punopod 0.95 3 0.000 1 1.5 1]
L4 0.08 Kikhupa punopod 095 0.000 1 1.5 1]
.5 0.08 KikAupa pumopod 0.95 3 0.000 1 1.5 1]
za 0.24 Kikhopa pumopou 095 0.000 1 1.5 1]
7 0.24 KikMopa pumopou 095 3 0.000 1 1.5 1]
za 012 KikAwpa pumnopou 085 0.000 1 1.5 1]
el 0.1a KikAwpa punopod 095 k] 0.000 1 1.5 1]
IZ.10 0.27 KikAwpa punopod 095 0.000 1 1.5 1]
IE.1 0.45 Kikhwpa punopod 0.95 3 0.000 1 1.5 1]
I£.12 0.72 Kikhwpa punopod 0.95 0.000 1 1.5 1]
1£.13 1.5 PeuparoBaTeg 1 3 0.000 1 2.5 1]
IZ.14 1.5 PeuparoBaTeg 1 i 0.000 1 2.5 1]
IZ.15 1.5 PeuparoboTteg 1 3 0.000 1 2.5 1]
.18 1.5 PeuparoboTteg 1 i 0.000 1 2.5 1]
IZA7 0.5 |ick Sopnpévng xakwdiwon| 08 2 0.000 1 1.5 1]
BLO 17.61 Mivarag 0_B0a 123 3 18 40
Bl.1 0.13 Kikhupa punopod 095 0.000 1 1.5 1]
Bl.2 0.13 KikAupa pumopod 0.95 2 0.000 1 1.5 1]
Bl.3 018 Kikhopa pumopou 095 3 0.000 1 1.5 1]
Bl.2 0.18 KikMopa pumopou 095 i 0.000 1 1.5 1]
Bl.5 1.5 Tpogob. fan-cols 0.86 2 0.000 1 2.5 1]
Bl.g 1.5 PeupaToBoTes 1 3 0.000 1 25 [i]
BT 1.5 PeupaToBoTeg 1 0.000 1 25 [i]
Bl.2 1.5 PEupaToBATES 1 3 0.000 1 25 16
Bl.9 1.5 PEupaToBATES 1 0.000 1 25 16
Bl.10 1.5 PeuparoBaTeg 1 2 0.000 1 2.5 1]
Bl.11 1.5 PeuparoBaTeg 1 3 0.000 1 2.5 1]
Bl.12 1.5 PeuparoboTteg 1 0.000 1 2.5 1]
Bl.13 1.5 PeuparoboTteg 1 2 0.000 1 2.5 1]
Bl.14 1.5 PeupaToBoTeg 1 3 0.000 1 25 [i]
BlL.15 1.5 PeupaToBoTes 1 0.000 1 25 ]
BL16 0.2 EvahhdkTng afpo-aEpa 0e 2 0.000 1 1.5 1]
BL1T 0.5 |ick Gopnpévns xahwbiwon| 0.8 2 0.000 1 1.5 1]
AMX.N TAT Mivakag 0_BBa 123 3 18 40
AMX_ 0.20 KikMopa pumopou 095 i 0.000 1 1.5 1]
AMX 2 0.80 KikAwpa pumnopou 085 2 0.000 1 1.5 1]
AMX 3 0.80 KikAwpa punopod 095 k] 0.000 1 1.5 1]
AMX 4 0.80 KikAwpa punopod 095 0.000 1 1.5 1]
AMNXS 0.6 Tpogob. fan-cols 0.88 2 0.000 1 25 16
AMNXE 0.42 Tpogob. fan-cols 0.88 3 0.000 1 25 16
ANXT 2.0 PeuparoBaTeg 1 3 0.000 1 2.5 1]
AMNXE 1.5 PeuparoBaTeg 1 2 0.000 1 2.5 1]
AMNX 2 10 PeuparoboTteg 1 0.000 1 2.5 1]
AMX.10 10 PeuparoboTteg 1 0.000 1 2.5 1]
A 11 10 PeupaToBoTeg 1 2 0.000 1 25 [i]
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[Tivaxag 1.8: Hiektporoywn| perétn 4M

Tiifgas Mifpc | Posds Eifazs, Cead T Mt L Eqms ah | Wi
pl sl -l ke i Ha e e S
ANX.12 1.0 PeupaTobates 1 k] 0.000 1 25 1]
AMX.13 1.5 PeuparobaTeg 1 0.000 1 25 [i]
ANX.14 1.5 Pruparobareg 1 2 0.000 1 25 1[i]
ANX.15 1.5 Peuparobdrzg 1 k] 0.000 1 25 1]
ANX.16 1 |sck Bounpévng kakwdivon| 0.0 0.000 1 1.5 1]
ANXAT 05 |Meyopuwien eyroracTaon| 0.8 2 0.000 1 1.5 1]
ANX.13 2 EvalharTng aipa-zEpa ne 3 0.000 1 1.5 1]
KAYDN &7.60 Mivarag D.gD4 | 123 3 a5 125
KA 33 avrhia BeppoTnTag 0e 122 | 0.000 3 25 62
KW 2 2 Kewtp. khapar yovasa 0.84 123 | 0.0DD 3 5 1]
A3 o KuschopopnTig 0.a7 0.000 1 5 16
AW 4 o KaschopopnTrg 0.a7 2 0.000 1 25 16
KNG i} KamhopopnTic 0.87 3 0000 1 2.5 1]
EAY G 0 KamhopopnTig 0.87 0.000 1 25 16
EAY T o Control autopanopol 1 2 0.000 1 1.5 10
KAW B 21 | peTaBivmikd oToigeio KEM | 08 122 | 0.000 3 18 0
KEM1.M 3.300 Mivarag D.BE2 | 123 3 i 25
KEM11 30 Kewrp.khpar yovaba 0.84 123 | 0000 3 25 16
KEM1.2 0.3 Control gutopanopol 1 0.000 1 1.5 [i]
KKEM2.N 2800 Mivarag D.gEE | 123 i 25
KEM2 1 25 Kewtp. khapar yovasa 0.84 123 | 0.0DD 25 1]
KkM2Z 2 0.3 Control gutopanopol 1 0.000 1 1.5 [i]
AEN 2800 Mivarag D.B0g | 123 3 fi 25
AE.1 1.0 KouoTrpag wetpekaiow | 0.87 | 123 | 0.000 3 5 1[3]
AE.2 0.5 KuschopopnTig 0.a7 0.000 1 5 16
AE.3 02 KamhoipopnTic 0.a7 2 0000 1 5 1]
ME.4 02 KamhopopnTig 0.87 3 0.000 1 2.5 1]
AE.5 02 KamhopopnTig 0.87 2 0.000 1 25 16
AE.8 0.5 Control gutopanopol 1 3 0.000 1 1.5 10
Y¥.n 5.240 Mivarag D@23 | 123 3 i 25
¥11.1 0.38 Kikhuwpa pumopol 0.85 0.000 1 1.5 1]
¥M.2 0.38 Kikhopa pumopocl 0.95 2 0.000 1 1.5 1]
¥.2 0.38 Kikhopa punopol 0.95 k] 0.000 1 1.5 1]
¥4 0.38 Kikhuwpa punopol 0.85 0.000 1 1.5 1]
Y15 0.72 Kokhopa pumopod 0.95 2 0.000 1 1.5 0
¥M.6 0.45 Kikhopa pumopocl 0.95 ] 0.000 1 1.5 1]
¥1.7 0.8 Kikhuwpa pumopol 0.85 1 0.000 1 1.5 1]
¥1.8 1.0 Peuparobareg 1 k] 0.000 1 25 1[i]
Y. 1.0 PeuparobaTeg 1 2 0.000 1 25 [i]
¥N.10 1.0 Pruparobarsg 1 0.000 1 25 1[i]
¥N.11 1.0 Peuparobdrzg 1 k] 0.000 1 25 1]
¥N.12 1.0 Peuparobates 1 2 0.000 1 25 1]
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[Mivaxag 1.9: Hiektpoloywn| perétn 4M

Tisfaz Wi | Sagia ¥ Coal S i B Emb. Yeh | Mives
Auntinu :'Il-l.:-u‘l. :'af-{:.u't i ;l:?u:. Mgy ﬂltll-"dlu ﬁ::l::r' ;Jmu
¥1.13 10 Peuparoboteg 1 0.000 1 25 1131
Y14 1.0 PruporoBares 1 3 0.000 i 25 i6
¥N.15 1.0 PruporoBares 1 2 0.000 i 25 i6
Y116 10 PeuparoBoreg 1 0.000 1 25 16
YT 10 PeuparoBoreg 1 0.000 1 25 16
¥N.18 1.0 Peuparoborteg 1 0.000 i 25 i6
¥M.18 10 PruparoBoreg i 0.000 1 25 i6
¥M-20 10 PeuparoBoreg 1 0.000 1 25 16
¥n-21 1.0 Peuparoborteg 1 0.000 i 25 i6
¥IN.22 0.08 Kikhopa pumopol 045 0.000 1 1.5  [i]
¥N.23 0.08 Kikhopa punopol 095 0.000 1 15| 10
Y24 0.08 Kikhopa punopol 095 0.000 1 15| 10
Y125 10 PeupaToborteg 1 0.000 1 25 1131
MH.N 13.50 Mivakag peea | 123 3 16 40
MH.1 125 | Mnyowq uBpocowosp | 084 | 122 | 0000 | 32 10 | 40
MH.2 1 Control gutopamopol 1 1 0.000 1 15 1]
E@ 3780 Mivakag poBEd | 123 3 4 20
Ed.1 16 Kikhwopa pumnopol 085 | 123 (0000 | 3 15| 10
E®2 0.12 Kikhwopa pumnopol 085 | 123 (0000 | 3 15| 10
Ed3 0.3 Kikhopa pumopol 095 | 1Z3 | 0.000 3 1.5  [i]
Ed4 0.18 Kikhopa punopol 095 | 123 (0000 | 3 15| 10
E®S 0.4 Kikhopa punopol 095 | 123 (0000 | 3 15| 10
E®6 04 Kikhopa pumopol 095 | 1Z3 | 0.000 3 1.5  [i]
EQT 04 Kikhopa pumopol 095 | 1Z3 | 0.000 3 1.5  [i]
EdB 0.4 Kikhopa punopol 095 | 123 (0000 | 3 15| 10
FE.N 128.7 Mivakag Des3 | 122 3 150 25
EAMX| 7 177 Mivakag poeeo | 123 | 3410 3 16 40
rEBI 1 17.61 Mivakag Degg | 123 | 2035 3 18 40
lEIZ 53 | 26.57 Mivakag 1.000 [ 123 | 4173 3 18 40
ME.OF 5 | G350 Mvarog pBgg | 123 | 2888 3 70 100
FEKAW| 5@ | 5760 Mvarog DEDs | 123 | 2015 3 a5 125
"EEKEM:| 35 | 3300 Mivakag peg2 | 123 | 0.8 3 i 25
"EKKEMI| 65 | 2800 Mivakag De6a | 123 | 1.288 3 il 25
TEAE | 15 | 2600 Mvarog pBog | 123 | D286 3 i 25
FENM | 33 | 5.840 Mivakag poBga | 123 | 1460 3 i 25
F’EMH | 41 13.50 Mivakag DBEad | 123 | 1.827 3 16 40
MEE® | 58 | 3780 Mivakag 0es0 | 123 | 1801 3 il 25
ATE i 287 Mivakag 0.B53 0.231 3 150 25
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Telcd 10 cGuvoAKd Poptio Tov Yevikoy mivaka etvor 128.7 KW kot paivovtot avoloutikd
0. PopTiot Yoo kKGPE CLOKELN] TOV GYOAEIOL pE TO. OmOio YIVETOL O VTOAOYIGUOGC TNG
KOTOVAAW®GNG TOV. ZTNV GLVEXELD B0 VTTOAOYIGTOVV 01 KATOVOAMDGCELS TOV KTNPiov Kot amd
TOVG TOPATAV® Tivakeg Ba ypelactodv 1060 M 16Y0¢ KABe GLOKEVNC OGO Kol O TOTOG TNG

TPOKEEVOL Vo, peretnBel 0 nuepNGlog ypovog Asttovpyiog.
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KE®AAAIO 2

YITIOAOT'IEMOX HAEKTPIKKHYX KATANAAQYXHX

2.1 Katavaioon gotiocpov 6 KWH

IMa v gdpeon g KotavdAmong 1oV POTIGHOD, OTMC Kol Yo KéBe £100G NAEKTPIKNG
Katavaiwong stvor amapaitnta dvo otoyeia. To mpodto givon 1 oyvg oe KW kot 10
devtepo elvar ot wpeg Asrtovpyiog. H 1oyxdg tov poticpov €xet 1dn vmoAoyiotel otnyv
evomta 1.4 xor 6o mopovclaotel mo oavaAvtikd mapakdteo. Ocov apopd oTig MPES
Aertovpylag, awtéc eoptd@vion omd o TPHYPApUL AElTOVPYioG TOL GYoAeiov KaBMG Kot

and 1o TpOTo YpNong ¢ kébe aibovcag.

Apykd, AapBdavovtoc vroyw O6tL 0 xpovog €xel 365 pépec, Ba mpémer amd avtég va
apopefodv 1060 ot 15 pépeg Twv y10pTdV TV XPIoTOLYEVVMOV, 060 Kot ol 15 pépeg v Tig
yoptéc tov Ildoya, kabng kotd to duotuaTe avTd To oYoAeio dev Asrtovpyel. Me v
O Aoy, a@aipovvior okoépn 60 pépeg, mMOL AVTIGTOYOVV OTIG OLIKOMEG TOV

KaAoKoplov, ondte amopévouy 275 uépec Aettovpyiag.

Ouwg otig 275 awtég pépeg meprhapfavovtor kot 39 caffotoxdproka, oniadr 78 akdun
UEPEC, TIG OMoieC TO OYOAElo mapouével emiong KAewoto. TeAikd, ot uépec xoboapng
Aertovpylag Swpopemvovtor o¢ €éng: 275 muépec pelov Tig 78, pog aenvel pe éva
amotédeoua 196 nuepmv. Emopévmg, 10 teMKO amoTtélecso S10UOpPOVETOL KT  OVTO TO

TpOTO KOt OAOL 01 VTOAOYIGpOL Yivovtal pe Bdon avtd.

HeKVOVTOG TOVG  VTOAOYIGHOVG, Yivetar pedétn oe Pdabog yw tov vmohoyiopd g
KAToviA®oNS QOTIGHOL TV gpyactnpiov. o vo el o vmoAoylopdg avtdc o
PEAMOTIKY] OVTOATOKPIOT OTIC TPUYUOTIKEG aVAYKES TOL KTNpiov, Onweg ovtd Aertovpyel,
&xel oopumeptneBel ¢ TEKUNPLO TG UEAETNG KOl TO OVOAVLTIKO TPOYPOLLLLL TOV GYOAElOV
Kot AapPAvovTol VTOYY 01 APES KATA TIS 0TOieg AEITOVPYOVV 01 YDPOL TOV KATAVOADVOLY

pev L.

opeovae ooy pe 1o mpoypoppe pobnuatov tov EITAA Beleotivov, ta epyacthipa
Aertovpyov kdéBe pépa 2 dpec. Emopévoc, n kotavdAwmon peduaTog TV epyastnpinv
avépyetar og: 196 uépeg * 2 mpec/uépa * 2.88 KW=117,44 KWH.
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Oco avagopd v aiBovco TOAAATA®V YPNCEMV, OLTO TOL 1oYLEL eivar 6Tl Kdbe Ypdvo
Aertovpyel mepimov 5 Popég Yo EKONADGELG TOV aPopoHV To 1310 TO GYoAeio kol GAAeG 4 pe
S @opég, avty ™ eopd  yw ocvvedpldoelg tov oMuov Depdv. TVVOAIKA Aowmdv, M
ovclaoTikn Asrtovpyio g aiBovcag eivor 10 pépec 10 ypodvo. e avtéc g 10 pépeg, M
aiBovca Asrtovpyet 3 dpeg MUEPNCIWG. LVVENMOC, 1 KATAVIAMOTN NAEKTPIKNG EVEPYELNG TNG
aifovoag mtolhamlmv ypricemv 1oovton pe 10 puépeg * 3 dpec/pépa * 3.6 KW dniadn 108
KWH.

Télog, vrdpyovv kol ot aibovoeg SOACKOAING TOL TPEMEL VA GLUTEPIANPOOVYV GTOVG
VTOAOYIGLOVG dOAVIG EVEPYEWS OGS Kol AEtTovpyobv og kabnuepwvr| Bdor. Me v o1
AOYIKT], TPEMEL VO GLVUTTOAOYIGTOVV Ol SLOPOUOVS TOL GYOAEIOV, TO VILOYELD, TO YPOPELQ
KaBnynTov, 10 KLAKelo, TO 160YE0, N oYoMKkn PiPAodN KN Ko o1 eEwTepikol ympotl. Xe
aVTOVG TOVG YMPOLG 1oYVEL OTL TTPEMEL Vo LILdpyel kabe dpa Aettovpyiag Tov GYOAEiovL
QOTIGUOG cvppova pe toug kovoviopovg KLEN.AK. H katavéimon Aomdv o avutn
nepintwon Oa avépyetan o€ 196 uépeg * 9 dpec/pépa * 18.5 KW dnadn yivetar Adyog yuo
32.634 KWH.

To aBpoiopa OA®V TOV TOPATAVE® VTOAOYIGUEVOV KOTAVIADGEMY OTOTEAEL TNV GUVOAIKN

KOTOVAA®MGT TOL KTNPIioL 6TO KOUUATL TOL QMTIoUoV, 1 omoia eivan iom pe 33.859,44

KWH.

Y10 Ilivako 2.1 @aivetor m 10y0¢ TOV KUKAOUATOV QOTIGULOD TOV EPYACTNPIOV
TANPOPOPIKNG, TOVL EPYOOSTNPIOV QLGIKNG-YNUEIOG KOl TOV Ypageiov dOloiknong. Xt
ovvéyeln oto Ilivaxko 2.2 moapovctdletor 1 HEAETN] QOTIGHOV YO TO, KUKAMUATO TOL
TPMOTOL 0POPOV, TOL 16oYEIOL Kat TV afovomv dwackariog, evd oto Ilivaxa 2.3 vdpyet

N HEAETN POTIGHOV TOL EMTEPIKOV XDPOL, TG PiPAtodnKNg Kot Tov VIToYEiov.
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[Tivakoag 2.1: YToloyiopodg KatavaAmons @oTIGHoD
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[Tivakog 2.2: YToAoyiopog KatavaAmons @OTIGHOD
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[Tivakoag 2.3: YToAoyiopog KatavaAmons @OTIGHoD
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2.2 Koatavaimwon kukiopatmv e KWH

2V mponyoOUEVT) VTTOEVOTNTA, VTOAOYIOTNKE EMOKPIBOG 1 KOTAVAA®o™ Tov Avkeiov o€
PELLO, GE OTL APOPE OTIG AVAYKEG POTIGHOV TOV. XE QTN TNV EVOTNTA AOUTOV, OTTMG Elval
Aoywd emdpevo, Bo VITOAOYIOTEL N KOTAVAA®GT TOV KUKA®UAT®OV TOV YPNGIULOTOLEL TO

oyolelo oTIC NUEPES AsttovpYiag TOL.

Mo mapdderypo, to €pyactnplo TANPOPOPIKNG TOL GYOAEiov, Om®G eivar PLOIKO,
dfétovv voAoY1oTEC. O1 LVTOAOYIOTEG avTOol, Acttovpyolv 2 dpeg kdbe pépa. H 1oy0g Tov
kaBevog vmoroyiot ivan 0,5 KW. Onwg €xet 1om peiketn el Aourdv omd v evotnra 2.1,
10 oYoAelo cuvolMkd Asttovpyel 196 nuépeg, omdTE OVTO oNUAiveEL OTL 1] KATOVOANDGCT] TOV
NAEKTPOVIKOV VTOAOYIGTOV 160vTaL pe: 196 pépeg * 2 mpeg/pépa * 8 KW dnradr 4.704
KWH.

Ev ocvveyeia, Oa mpénel va copmeptAn@odv 610 VOOUEPO OTO KOl O1 VTTOAOITES GUOKEVES
TOV GYoAEloL Ol omoieg YPMNOIWOTOIOVV MAEKTPIKO pevpa. Mio TETO GLGKELY] TOL
YPNOWOTOEITOL EVPEME GTO KTNPLO OV HEAETATAL, OTMG Kol o€ KAOe oyolelo GAAW®OTE,
elval o1 eKTLT®TEG, M 10Y0¢ TV omoimv eivar cuvoAika 2 KW kot €yel damotmOel 01t
Aertovpyovv 1 dpa kdbe pépa. Apa avtd onuaivel 0Tt N TEAKN Kataviilmon Oa eivar: 196

puépec * 1 opa * 2 KW ion pe 392 KWH.

2 ovvéyel akoAovdel 1 HEAETN KATOVOADGE®Y TMV PEVUOTOOOTMV, Ol OTOI0L OTNV &€V
AMyom mepintoworn etvar ovvodikd 131 oe apiOud. ABpoiotikd, n 1oy0G OA®V T®V
pevpatodotdv eivar 192 KW emouévog n katavdimon tcovton pe: 196 uépec * 9
opec/puépa * 192 KWH * 0.1 dnAaon 22.579,2 KWH. To vovuepo 0,1 oto 1€h0g TOL
VTOAOYIGHOV  OVOUALETOL  ETEPOYPOVIGUOC KOl OLGLICTIKA OmOVIA GTO TOGOGTO

TOVTOYPOVNG YPNONG OGS GUGKELNG LE LIt GAAT).

Me mocootd 10% kdBe dpa péca o por pépo Agttovpyiog tov oyoieiov, Agrtovpyodv
TaVTOYpova mtepimov 13 pevpatoddteg, ot omoiol pumopel va mePEYOVV AUTTON, POPTICTES,
dadpaoTtikovg mivakes, ovotnuate PrvteompoPordv  (mpotléktopeg) 1 axdun kot

TPOPOSOTIKO Yuyeiov 610 KVAKEIO TOL GYoAElOL.

M oo CNUOVTIKY KOTOVAAWDGT) TOV TPENEL VAL EXEL KAVELS GTA LITOYIV TOV, Eival oVt
TOV VOPAVAKOV acaveép. H ouykekpyévn doamdvn yo to Ktipro, vmoroyiletor wg: 196

pépeg * 1 opa/pépa (katd péco 6po) * 12,5 KW dniadn 2.450 KWH.
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H tpogodocia ups éxet 1oy0 ion pe 1 KW kot Aettovpyet 9 opeg kabe pépa. Xe avti v
nepintwon oniadn, n kotaviiwon eivar ion pe 1.764 KWH. Mg mv B Aoy
VTOAOYILETON KO M) KATOVOAWMGT GE PEVUO. TOL TNAEPOVIKOD KEVTPOL TOL GYOAEiov, M

omoia 1oVt pe 196 pépec * 1 dpa/pépa * 0,5 KW onradn 98 KWH.

TéNog, Yo TNV OAOKANP®OON TNG GLYKEKPIUEVNG HEAETNG Ba TPEMEL VO, Yivel VTTOAOYIGUOG
g Katavaimong tov Beppocipwva, o omoiog Asttovpyel 1 dpa v kabe @opd mov Tto
TPOYPOLLO. TOV GYOAEIOV €YEL YOUVOOTIKY, UE GKOTO Vo eEumnpetnBodv o1 avayKeg TV
pabntov. Yroloyilovtag Aowwdv 0Tt ot HEPES oV avtodg Asttovpyei eivat: 196/3 = 65 pépec
Kol 1 woy0¢ Tov givon ion pe 4 KWH, yiveton pavepd 011 n katavaiwon tov Beprocipmva

elvar iom pe 261 KWH.

To dBpocpo OAOV TOV TOPATAVE KOTOVOADCE®V €VTOG TOV CYOAgiov, omotelel v
GUVOAIKY] KOTAVAAMGT TOL KTNPIioL G6TO KOUUATL TOV KUKAOUATOV, 1| OToio KOTOTY TV

peAetdv vroloyileton og: 32.297,2 KWH.

Y10 Ilivaxa 2.4 oaivetor 1 MAEKIPIKY] 10YVG TOV GULOKELMOV TV EPYOCTNPI®V
mnpogopikne. Xto Ilivaka 2.5 mopovoidletar 1 10x0G TOV GLOKELOV TV MOOVGMOV
SWACKOALNG, TOV epyacTNPiov ELGIKNG-YNUElNS Kot TV ypapeimv doiknone. Emiong oto
[Tivaxa 2.6 vrdpyel n £pevva Yoo TNV NAEKTPIKN 10Y0 TV GLOKEVOV TOV 0BoVG®OV ALY
Kol Tov 160yeiov, evd oto Ilivaxka 2.7 vwdpyet n peAétn yw ) Pipiodnkn Ko yio to
vrdyeo. Téroc oto Ilivaxa 2.8 mapovcidletor 10 AOPOIGHA NAEKTPIKNG 10}V OADV T®V
YOPOV Y10 TIC SAPOPEC GVOKEVEG TOV VILAPYOLY GTO KINPLO TOL EMOLYYEALATIKOV AVKEIOL

BeAkeotivov.
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[Tivakog 2.4: YToAoyIopog KaTavAA®moNS KUKA®UATOV
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[Mivakog 2.5: YToAoylopog KatavaAmons KUKA®UATOV
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[Tivakog 2.8: Ymoloyiopog katavaAmons KUKA®UATOV

1 |ONOMA NMINAKA |ZXYZ ZE KW  MEPITPAMDH

2 |AO.N

3 (17 1 Tpodobdoola ups

4 118 0.5 TnAebwVIKG KEVTpO

5 |Ky.n

6 |5 4 Oeppooidwvag

T |AMX.N

8 (17 0.5 Meyadwvikn eykataotaon
9 MH.N

101 12.5 Mnyxavr| ubp.acavogp
11 | XYNOAIKH I1ZXYX Tpodobooia ups 1

12 | TYNOAIKH IZXYY TnAeduwvikd kévtpo 0.5

13 | ZYNOAIKH IZXYX Qeppooidwvac 4

14 [TYNOAIKH 1ZXY: Meyadwvikn eykataotaon 0.5

15 | ZYNOAIKH IZXYZ Mnyavr ubp.agavagp 12.5

16 | KATANAAQIH KWH Tpodobdoaoia ups 1764

17 | KATANAAQEIH KWH Tnhedwvikd kévipo 98

18 | KATANAAQIH KWH @gppociduwvac 261.3333333

19 |[KATANAAQIH KWH Meyadwvikn eykataotaon 49

20 [KATANAAQZIH KWH Mrxavr vbp.aoavagp 2450

21 [ZYNOAIKEZ KATANAAQZEIZ 4622.333333
22

2.3 Katavaioon yoénc-0éppaveng oce KWH

‘Evo  avamdéomacto koppdtt mov mpémel vo  cupmepnedel  6Ttovg vVmoAoYIGHOVG
TPOKEWEVOL avTol va eivar a&lomoTol, tvat ot avaykeg mov €yl 1o oxoAeio otn BEpravon
KOTO TOVG YEWEPIVOVS UNVEG Kot avTioTore oty WOEN, KATO TOVG KOAOKOPIVOUS UNVEG.
Hopakdto Aowdv Ba vroroyioteli 68 KWH 1 kotavdiwon pevpatog tov ktnpiov mov €xet

emeyOetl.

To oyokelo ¢ povado €xet avaykn amd Oépuavon katd tovg pnves:  Noéuppro,
AexépPpro, lavovdpro, Defpovdplo €€ olokAnpov, KOOOG Kot TG HIGES UEPES TOV
Moprtiov. Avtd petappdaletor oe 4,5 pnveg, ot omoiot amoteAovvtior omd 135 pépec.
Qo1660 mpémel va ANeOet vTOYY O6TL p€ca 6 AVTOVS TOVG UNVES, LEGOAAPOVV Ol SLOKOTTES
tov Xprotovyévvov. Emopéveg, Ba mpémet and tog 135 pépec vo apapebodv or 15,

TPAYUO TOV OTUOIVEL OTL Ol PEPEG TMOV XEWEPWVAOV UNVOV Agttovpyiog g Bépuavong Oa
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etvar 120. ZvveyiCovtoag Tovg LVTOAOYIGHOVS, SOTVTTOVETOL ETIONG OTL GE OVTES TIG NUEPES
neptlopfavovtot kot 34 pépeg ot omoieg eivan capPatokiplako kot TPETEL Vo apopefovv.

H 0éppoavon Aourdév tov oyoieiov Aettovpyel yio 85 pépec.

Me v 010 Loy Tov akoAovOnOnKe yio Tov vToAoylGud ™G BEpuavong, vroroyilovrtan
Kol 01 pHEPEG Asttovpyiog tov ktnpiov katd tic omoieg Ba ypewaotel yoén. H yoén sivon
amopaitnTn ToVg pveg XentéuPpilo, OktmpPplo, Mdio, lovvio, Toug 4 puveg SnAadn Tov ot
Bepuoxpacieg etvor vYNAOTEPES 0md TOL OVEKTA ETTimEdD. AVTOL 01 UVEG, ATOTEAOVVTOL OTTO
120 pépeg. Oa mpémel Opmg va agopefodv 32 pépeg amd 10 6OVoro, kKabmG avTég givart

cafPartoxvproxa Kot amopévouy 88 pépeg yHéne.

O 1pOmOC OV TO GYOAELD EMITLYYAVEL Kol TNV BEpprovon oAAd Kot T YHén otig aibovoeg
OWaoKaAlNG TOV oyoAeiov yiveTon omd KMUATIOTIKES povades (Zynua 2.1) Tov omoiwv n

GLVOAKY] 160 Tovg givor SKW.

Zynua 2.1 Khapatiotikn povadao

H xoatavéloon Aowdv g wiEng kot tng 8épuavons yio tic aibovoeg ddackaAiog ot
omoieg YPMNOIULOTOOVV KEVIPIKY KAOTIOTIKY povada vmoroyiletor wg: 88 + 85 =173
pépeg Aettovpyiog dpa 173 pépeg * 3 wpeg/pépa * 8 KW (minpeg poptio) +173 pépeg * 3
opec/uépa * 8 KW * 0,5 (uepwkd @oprio) wwovton pe 4.930,5 KWH. O Adyog mov to poptio

yopiletor e TANPES KoL LEPIKD, elvar XN GTNV apyn TNG AEITOLPYING TG KAMUOTIGTIKNG
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povadag ypewaletar To TANPES QOPTIO, BOTE O YDOPOS VO QPTAcEL otV  emBountm
Oeppokpacio, VO TIG VTOLOITES MPEG TOV 0 6TOYOG tvar dtnpnon g Beprokpaciog M

KEVTPIKN KMUOTIOTIKY pHovada xpeldleTol Tepimov g Won g 1oyV.

Mo akdpun onuavTiKny KoTovaAmon amotedel 10 HeTOBEpUOVTIKO GTOEIO TNG KEVIPIKNG
KMUATIOTIKNG povadag, To omoio Ponbd to cvotmua kipatiopod oty Bépuavon oe
nepintoon younAng Beppokpaciog otov eEmtepikd ympo. To otoyeio avtd Asttovpyel yia
1 opa/pépa omdTE M KaTovdAmon tov eivon 85 pépec * 1 opa/pépa * 21 KW dniadn 1.785
KWH.

Mo mv PPAodnkn kot ta ypoaeia, 10 KTHPLO AETOVPYEL LE SLOPOPETIKE CLOTNUOTA GE
ovykplon pe TG aifovoeg OwaockaAiag. o v Bépuovon avtdv TOV  YOPOV
YPNOOTO0VVTAL, TO. GUOTHLOTO COUATOV ££0VOYKACUEVNG KLKAOQOPIOG, N O0AMMG TO
emovoualoueva FanCoils (Zynua 2.2). Ta cvomiuata avtd amoteAobvTol amd E6MTEPIKES
povaoeg mov petaeépel v BeppdtTa 1 TV Yo&n 6Tovg SIUPOPOVS YDPOLG UECH TNG

TPOPOOOGING TOV amd VEPO KATAAANANG Beprokpaciog.

Ta FanCoils naipvouv vepd oe Bepuokpacio nepimov 50 Babumv kot pe v Pondeto Tov
avELOTPO StovEHOLY TN Beppdtnta 610 YMpo, oe avtibBeon pe To amAd GOUOTO TOL TO
Kévouv pe cuvaymyn yopic Befracuévn por|. EmurAéov to mo onpavtikd mAeovEKTNOL TG
yprong FanCoils évavtt tov anldv copdtov sivor 0Tt pe v ypnon uag oviiiog

BepuotnTag eivor ekt 1 YH&N ToL XOPOVL pE TO 1810 ovoThu. [6]

Yyqua 2.2: FanCoil
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H xatovéloon Aowdv g Béppavong tov ypaeeiov kot g Piiodnkng wwodtor pe 85
uépec/0épuavon * 3 opeg/puépa (mnpeg optio) * 2,35 KW(poptio FanCoil). H
npoavagepbeioa TN 1WoxdEL Yoo TIG TPOTEG 3 dpeg Aettovpyiog, OnAadn pExpL vo
emrevyOel n emBounty Beppokpacio. o tig vidAowes 3 dpeg VILAp)EL 0 cuvterestg 0,5
O0TL T0 cvotnua dgv ypeldletal TV TANPN WYL Yo vo. dutnpnost v emibount
Oepurokpacio. Apa 1 Kotavaimon wwovtal pe 85 pépec/Bépuavon * 3 opeg/pépa (Leptkod
eoptio) * 2,35 KW (poptio FanCoil) * 0,5. To abpoioua tov 300 ovThV KOTUVIADCEDY

amotelel T Katavaimon g PPAMoO KNS Kot TV YpapeimV Yo TOLG XEWLEPIVODG U VES.

Mo mv yoén tov Yopwv avtodv, YPNOILOTOEITOL VA CLVOVACUOS TV GLOTNUATOV
FanCoil kot evaliaktodv aépa-aépa (Zynqua 2.3). OvolaoTikd Tou YEWEPIVODS UNVEG TA
FanCoil kaAidmtovv Tig ovdykeg Oéppavong, evd Tovg KOAOKOIPWVOUG UAVES LIAPYEL

GLVOVOCUOG.

IMa t1g 3 TpdTEC Mg TG Asrtovpyiag Tov oyoieiov, 1 avaykn yHéng £xet MO KaAlveOel
amd TOLG EVOALAKTEC, Ol OTOi0l AELTOLPYOVV TIC VUYXTEPWVEG DPES, OTAV OMAadN M
Oepuoxpacio etvar YapunAOTEPT Kol TPOGPEPOVY YLYPO 0EPN GTO ECAOTEPIKO TOV YDPWV,
EVOD TIG VTOAOITES MPEC OTOV M avAyKN YO&Ng avéavetar pe v dvodo tng Beppokpaciog

Aerrovpyovv to FanCoil.

Zymua 2.3: EvaAldaktng aépa-aépa
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H xatavédiwon Aowmdv avtdv tov yopov vroloyiletor g €&ng: 88 uépeg/yoén * 3
opec/uépa * 2,35 KW (poptio FanCoil) + 88 pépeg * 3 dpec/uépa * 0,4 KW (1oy0¢
evaArditn). ABpoilovtag to mapamdve VIToAOYILETOL N KATAVAA®MOT TOV YPOPEI®V KOl T

BPAodNKNc Yo wHEn Ko B€ppaven tov Ktnpiov, n omoia wwovtan pe 1.625 KWH.

Oco a@opd TOV VTOAOYIGHO KOATOAVOADGE®Y TOL 0aifovGOg TOALATADY YPNOEDV, T
dwdkacio givar 1 1010, 0oV ¥PNGOTOIOVVTOL TO. {010 CLGTHKOTA, LE TN LOVY SLOPOPE VoL
gykertan oto OTL avti yuo 88 puépec yoén ko 85 pépec B€puavon, vdpyet 7 HEPEG YOEN Ko
8 uépeg Béppavon. Ymoroyileton Aowmdv, Ommg kot mptv, OTL 1 KOTOVAA®GN MAEKTPIKNG

evépyelag g aibovoag moAlamAdv ypricemv givar 63,5 KWH.

H Xertovpyia tov FanCoils amattei v ypnon kvklopopntdv vepoy, avtiio Oepuotntog
Kol kavotnpa teTperaiov. o Tov Kavotpa TeTpelaiov 1GyveL 0Tl Asttovpyel Yo 3 dpeg
oto TANPEG eoptio Kot 3 mpeg oto 50% tov Qoptiov kabe @opd mov ta  FanCoils

Agrtovpyolv yuo T B€praven, Guven® N Katovaimon Tov eivon 382,5 KWH.

H avtAiia Ogpuomrac Bonda to FanCoils oty yién kot n katavalmon g eivor 8.712
KWH. Ot xvkhogopntég vepol éxovv cuvoikd 1,4 KW kot doviegvovv kdbe @opd mov

Aerrovpyotv ta FanCoils. Avtd onuaiver 6t | katovéAwon tovg eivon 905,1 KWH.

To aBpoiopo OA®V TOV TOPATAV® OTOTEAEL TNV KOTAVAA®GT Yoo TNV YOHEN-0Eppaven Tov
kpiov N omoia 1oovrtar pe 18.403,455 KWH. Tlopokdrtw, oto Ilivoka 2.9 qaiveton 1

HEAETN KATOVAA®DONG TS YOENC-0Epaveng Tov kTnpiov.
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[Mivakag 2.9: Yroloyiopdg katavdimong yoEng-0€ppovong

ONOMA TIINAKA
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Tpodod. fan-coils
Tpodod. fan-coils
Evahhaktnc aépo-afpa

avthia Beppotnrag
Kevtp. kAot povada
petab/viko atotyeio KKM

Kevtp. kAot povada

Kevtp. kAot lovada

Kavothpac netpehaiou
Kukhodopntic
Kukhodopntic
Kukhodopntic
Kukhodopntic

2.4 Tehxn KaTovaA®mon NAEKTPIKING EVEPYELOG KT PLOV

2.4.1 Xvotuata BMS

KATANAAQZH ZE KWH

52.8
290.925
258.6

969.75
52.8

34.2
25.08
4.2

8712
1557
1785

1816.5

1557

382.5
323.25
129.3
129.3
323.25
18403.455

To BMS (Building Management System),to omoio ¢aivetar oto Zynuo 2.4, givar éva

oLOTNO EAEYYOL TO OTol0 eyKABIoTATAL GE KTHPLO Y10 VO, ETOTTEVEL KOl VO, EAEYYEL OAML TOL

NAEKTPOUNXOVOAOYIKE GUGTHHATO TOL KTNPIov OnmG:
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yoen
0éppavon
EPIGLLO

eoTIouo [7]

Zynua 2.4: Zootmpoa BMS
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2.4.2 ABpoicpo KATavVIADGEDY

270 GLYKEKPUEVO KTNPLO EYEL Yivel eyKatdotaoT Tov cuotiuatog BMS névo oto ototyeio
T00  QOTIOHOD. Avtd onuaivel OTL OV TEPIMTOON MOV  KATOOC YDOPOS  dev
ypnowonoteital, T0te To cHotua BMS Oa kheicel 10 QOTIGHO peidvovVTag £T61 ALTOHOTO

ONUOVTIKA TNV NAEKTPIKN KATOVAAWDGT TOV.

H nlextpwn katavdiwon tov eotiopod oto oyoAeio sivor 33.859,44 KWH n onoia
ooppovo pe tov mivakoe K.EN.AK. peidoveton xotd 15%, cvvenmdg m Kotavoimon
eotiopob givanr mAéov 28.780,5 KWH. H kotaviimon tov d1opdpmv KUKA®UATOV Kot 1)
KatavdAwon e yoéng-0épuovong ommg vmoloyiotnke oto Kepdiawo 2 eivon 32.297,2
KWH ko1 18.403,455 KWH avtictoyo. H tehikn katavdiwon Aowmdv 6Aov tov Ktnpiov
etvau iom pe 79.481,155 KWH.
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KE®AAAIO 3

EI'KATAXTAXH ®QTIEXMOY LED

3.1 Awwgopég Aertovpyiog LED ko Aaprtipov ¢Bopiov
Xe owto To onueio g epyasioc, Bo TapovslacTOVY 01 dpopég TV Aaurtipov LED pe
L Aaumeg @Bopiopol, MOOTE VO OmOPUCIOTEL TO0G €ivol 0 KATOAANAOTEPOG TPOTOG

QOTIGLODV Y10, TO KTNPLO GOUPMOVO LE TIG AVAYKEG TOV.

3.1.1 Agitovpyia Aaprtipa eHopiopon

Apyikd, mpénel va toviotel L axkpBag ivor o Aduma eBopiopov (Zynpa 3.1) kabog kot
0 TpoOmog mov avth Asrtovpyel. H Aduma @Bopiopod eivor Aomdv por younAng mieong
ATUAOV VOPAPYOpPOV Aduma, mov ypnoionolel eOOP1o Yo v mapaymyn opotod ewc. To
NAeKTpIKO pedua Oteyeipel Tovg atpohS VLOPOYOVOL KOl G OTOTEAEGUO TOPAYETOL
vIep®OEG Pws. Katomy, avtd to vmepundeg ewg, pe v Ponbeia tov @Bopiov mov

TEPLEYETAL OTIG CVYKEKPIUEVEG AAUTES EKTEUTEL TO 0paTd PG [8]

Zyua 3.1 Adpro eBopiopov
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3.1.2 Aetrtovpyia Aapntiypa LED

"Evog dArog tomoc Aaumtipa, onwg £xel emwbet, sivor kot ot LED tomov @Bopiov (Zymua
3.2) . Avtég oty ovacia gival £vag coANVAG TAAGTIKOS 1 YOAAMVOG e TAGTN oAovuviov, 1
Kot OA0G YudAwvoc, mov péca vrdpyet pa mhokéto pe LED smd. H dwapopd tovg o€ oyéon
pe 1t Aaumeg @Bopiopod, €ykertor 6to 0Tl T0 PG givar mo KatevBuvtikd. Tlpémer va
ToVioTel 68 0VTO TO onueio 6Tt ot véag yevidg LED katdeepav pe edkég datdéelc oto

€0MTEPIKOD TOVG VA eKTEUTOVV T0O Pm¢ o€ 200°- 320° yovia ekmoumic wtog. [8]

Yymua 3.2: Adura LED

3.2 Mheovektipota ypions Adumag LED o€ oyéon pe ¢0opiopov

Xe YEVIKEC YPOUUUES, ALTO TTOL 1GYVEL GE OTL QPOPA TN UETPNOT TNG POTEWVOTNTOG LU0
Aapmag, ypnoyonoteiton wg povado pétpnong to 1 lumen. Ta mopdderypa av kdmorog Oo
NOeke vo PETPNOEL TV OOSOTIKOTNTA Miog Adumag n omoia wopdyst 15 lumen/watt, Ba
JmMOTAOGEL 0T €lval O POTEWVN G€ GUYKPIoT He Kdmolo GAAn, M omoia mapoydyst 10

lumen/watt.

Avtictoya, 660 meptocoTepa To. Watt T0c0 peyolvtepn Oa givar kou - otewvoTNTo. AVTO
OU®G avamdPeVKTO, oNUaivel kKol TV avénomn ¢ Kotavaioong tov pedpotoc. o va
TEPLOPIOTEL OVTOG O TAPAYOVTAG, 1 WAVIKOTEPT KOl MO OTOTEAECUATIKY] AVon elvan M
xpNoN TG Adumag  omoia mapdyetl péyiota lumen/watt. v cuvéyeua, Ho Topovciactodv

10 TAEOVEKTNHATO TNG YpNong Adurag LED.

39



Apywcd, ot Adpumec LED eivar mo owovopkég 6e KaTovalmon pedUATOg 6 GYECT LE [0l
Aauma eBopiopod drog eoTevoTTOS Kot akdpo Exovy and 5 éwg 10 popég peyolvtepn
dapkewn NG 6€ GUYKPION HE AVTES TOL POOPICHOV, KATL TOV TIC KAVEL VO AITOTEAOVV 10l

aKOpo OtKovOoUIKOTEPT AVGN.

Axopa, ypnowonowwvtog po Adproa LED, Ba éxel o¢ amotéhespa v QUECT] POTEWVOTNTA
070 UEYITO duvatd Pabud, evd o€ por AQUma eOTIoUOD, ¥PEldieTal va TEPAGEL EVa LUKPO
YPOVIKO OACTNUO Y10, VO UTOPECEL VO PTAGEL OTNV UEYIOTN QOTEWVOTNTA. XE OLTO TO
mhaiclo wpémetl va avoaeepBet 0Tt To ¢ ™ Adumag LED dev tpeponailet, ev avtiBéoet pe

ot Tov POopiopo?, divovtag mdvta otadepd EMC.

‘Eva axéun emyeipnuo vrép g ypnong Aoumtipov LED évavtt tov Aapmtipov
@Bop1opov, elval OTL 1] KATOCKELT TOV TPOTOV Ivol OVOEKTIKOTEPT) GE GYECT LE QLTI TOV
devtepav. Avtd €xel og amotédespa 0Tt | Adumo LED dev kabiotatonr evaicOntn odte oe
KpadaoUOVS, OVTE GE YTLTNUATO N TAPUKOLVIUOTO OAAL Kol oty Oeppokpacio. Avtd
onupaivel 0t dgv (eotaivetor KaBOAOL KOT TNG XPNOM TNG, KATL TOL TNG OIvel HeyaAdTEPN

acQAAELD 0T XpNoN o€ oxéon pe ™) Aduma Oopiopod.

Eppévovtag oto koppdtt g acedielog, Tpénel oe avtd 10 onueio vo avoeepbel 6T o€
nepintoon mov o Aaumo eOopiopov omdoel gite egotiag g vrepBipuavong gite yio
0TO100NTTOTE GAAO AOYO, TOTE Umopel va yivel emikivovuvn yoo TV vyeio Tov avlpdTIvoL
0pPYOVIGLOV, 010TL 01 Adpumec EOOPIGHOV TEPLEYOLV TOEIKEG OVGIEG, KATL TOV 0gv GLUPaivet

pe tic Adumeg LED, agob avtég dev mepiéyovv toiveg.

Téhog, o€ owkovopkod enimedo Ba mpémet va yiver ) mapadoyn ot ot Aduneg LED eivan pe
o okpPES Yo va TG ayopdoel kavelg oe oyxéon pe TG Adpmes @Bopiopod, mov givat
adpeofTnTa Mo YoUNAES 6 KOGTOG ayopds, aAld avtd dev onuaivel 01t o€ Pabog
xpOvoL elvar 1 KoAOTEPT MA0YN. Avtd cvpPaiver ywati pe g Adureg LED, e€otiog g
YOUNANG TOVG KatavdAwong, Oa vrdpiel andcPeon TV xpNUAT®V oL €mEVOLONKAV Yo
TNV oyopd TOvG, Mo YPNyopa o€ Gyéom He TG Adumes eBopiopol €Wdkd oe éva KTNPLo

neyaing kiipoxag 0nmg éva oyoheio. [8]
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3.3 Eykatdctaocn goticpod LED pe ypriion Loywopkov DIALuUX

3.3.1 I'vopyiia pe to Aoyiopkd DIALuUX

To DIALux eivor éva Aoyispukd 10 omoio ovomtuydnke omd opyITEKTOVEG Kol
NAEKTPOAOYOVG UNYOVIKOVG G TPOYPOUUIO VITOAOYIGHOD KOl GYEOGHOV, UE CKOTO Vo
xpnoyonombel otov oYeSACUO POTICUOD KOl GTOVG LIOAOYIGHOVS POTIGHOD. AvTtd TO
TpoOypoppe givol por Oetiky mpoohnkn oty epyaAelodnkn tov unyavikod, kabmg tov

Bonba otnv opb1| TomoHETON POTICTIK®OV GE OMUATIO KO KTHP1CL.

OMlot o1 voAoyiopol mov ypedlovtal va mpoypotomombodv yopm and v tomobEton,
yivovtolr moAD Tio €0KOAO. Kol YPNYOpO HEG® OLTOD TOL TPOYPAUUATOS, TO OMOi0
AE1TOVPYEL TPAYUATOTOLUDVTOG VITOAOYIGHOVG GOUG®VO, LE TOLG KOVOVIGLOVS oL opilovTon
and to LEED ka1 BREEAM, 10 omoia sivon mpoypdppoto metomoinong KoTasKELOV ToLv

VTOONA®VOLV £VaL OPIGUEVO ETMEDO PIMKNG TPOG TO TEPIPAALOV eTitELENC EVOC KTNpiov.

3.3.2 Tlapadetrypo £yKaTdoTooNnS QOTIGHOD GE XDPO
Toyaia yivetal emthoyn evog xdpov Tov Ktnpiov. O ydpog avtdg givor n aibovca 2 1 omoia

Bpioketal 6To 160Y7€10 TOL KTNPiov Kol PaiveTon oTo Zynuo 3.3 .

Zympa 3.3: Zyédo aibovoag 2
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Me Baon tov ITivaxa 3.1 mov mopadétel Tov Kavovioud evepyEloKNg amddoons Ktnpiov, Oa
TPENEL VO, KAAVQOOVV GUYKEKPIUEVES OTTOLTNGELS Y10 TOV €V AOY® KTNP1o. Q6TOG0 pe TNV
EYKATAOTAON €VOC QOTIOTIKOV cMpotog @bopiopov, vrapyer ¢optio 0,36 kw kot
napdyovrol 317 lux > 300 lux to omoio woavomotel ta kprnpla Tov wivoko K.EN.A.K

(Kavoviopog evepyelakng anddoong ktnpiov). [9]

[MTivaxog 3.1: Kavoviopog evepyetakng anddoons ktnpiov
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Metd Vv £yKaTdoTao QOTIGTIKOV COUNTOS BopIood To 6YEd10 TG aibovoag cOLP®VA

Le To 01oio Ba Yivel N £YKATACTOCT TOV POTICTIKOV QoiveTal 610 Zynua 3.4 .

ymua 3.4 Xyéo10 aibovoag 2 e pOTIoTIKG

Onwg €xet MO avaeepbel 610 TPONYOOUEVO VLTOKEPAANIO TO. TAEOVEKTNLOTA YXPNONG
haunmpov LED oe oyéon pe Aapmtpeg ¢Bopiopod eivor moAAE Kol GLUVOVIOVIOL GE
TOALOVG TOWEIS TOL GLVOELOVTIOL HE TNV OKOVOMKOTEPT ADGT GE GLVOLOCUO HE TNV
YOUNAOTEPT NAEKTPIKY] KATOVIAMOT], Y®pPiG avtd vo onuaivel 0Tt 1 £yKatdoTacn Tovg Oa
Buoidoet KAt omd 10 POTIGUS, KOBMG e aVTd TO KOUUATL, Bo £govv TOV 1010 1 KAADTEPO

QOTIGUO.

Ae16dvovTag, Tdpa, TEPIGGOTEPO GTNV TTPALN, DOTE VO TPOYWPNCEL 1] EYKATAGTACT TOL
QOTICHOD, LETPAOVTOL O OAGTACELS TOL dwpatiov, ot oroieg eivan 7.4 pérpa punkog, 6.13
pétpa mAdtog ko 2.8 pétpa vyog. Ta otoyeio avtd TOPO TPEMEL GTY] GLVEXEW VO
nepactoly oto mpdypappe DIALuX (Zymua 3.5) ®ote vo vmoloylstodv Yoo TnV

KOTOOKELN TNG aibovcag.
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Yymua 3.5 Anuovpyia aiBovcag oto DIALUX

To emduevo Prna eivon 1 emAoyn TG ETAPIOG TOPAYMOYNG ACUTTNPOV KOl 1) ETAOYN OF
npocéyyion tov lux (Zynua 3.6), kabmg emiong kot n Pédtiotn ddraén eykatdotaong
CEmua 3.7) .

Luminaire Mounting Arrangement

Field parameters

Rows: Luminaires per
Start Point X | 0.000 m Y 0.000 m
End point | M| 400 m Y 6.130 m

Luminaire Mounting

Mounting Type: Recessed o
Suspension Height: -0.065 m
Mounting Height: 2.865 m
Height: 2.049 m

Room Height:2.800 m Workplane Height:0.750 m

Rough calculation

E: 300 Ix Suggestion

Luminaires Total
Planing value: 334 Ix 334 Ix
Mew value: 418 Ix 418 Ix

Insert Cancel

Zyua 3.6: IIpocsdoptopodg StiTaENG POTIGTIKMV
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Yymua 3.7: Tplodidotatn aneikovion POTICTIK®OV

Téhog, 6mwg eivan EexdbBapo amd 10 ynua 3.8, mopdystor M TEMKN OVOPOPA OO TO
TPOYPOpL, 1| OTOolol TEPLEYEL OAEC TL TANPOPOPIEG OV YPEWILETOL O UNYOVIKOG YLl VL
TPOYMPNCEL TNV JOIKAGIO TNG EYKATAGTAONG TOV PMTIGLOV, O 000G ovTn TN Popd Oa

yiver pe Aapntpeg LED.

ITo cvykekpyéva, ta eotiotikd LED mapdyovv 389 lux ta omoia givar 89 mepiocdtepa
amo ta eldyiota opla tov mivako K.EN.A.K (300) kot 72 mepiocdtepa and 10 QOTIGTIKA
@Bopiopon(317). Eniong n oydg mhéov éxetl méoel ota 0,2 Kw og oxéon pe 0,36 kw tov
OOTICTIKOV  PBopopod kobwotdviag v teyvoroyio LED mo amodotikn kot mo

OIKOVOUIKTY| Kot GTNV TTPAsn.
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Yymua 3.8: TlepiAnyn poypaupatog DIALUX

3.4 Megrétn potiopov LED og kd0g yopo

Onw¢ mapovcidotnke Aouwodv, otnv evotro 3.3.2, n eykatdotaon eotiotikov LED
xpnowonowwvtag v aibovoa 2 g detypa, mpémer vo avoeepbel 6Tt 1 péBodog avty
akolovOnnke emokplPdc kot oe kdBe ydpo TOL KINpiov, YWPIG OHOS AVTA va
TOPOVGCTOVV UE TOV 010 ovOAVLTIKO TpOTO Yoo otkovopia ydpov. Tlapakdto wotdco,
0TOoVG Tivakeg mov akolovBovv, eatvetor Eexabapa OTL LE TNV £YKOTACTACT AQUTTPOV
LED kot TV avTikatdoTtoon TV AAUTtpov eBopiopo, £xet noT emtevyel onuavtikd n

peimon g KatovaAwmong.

Yto Ilivaxo 3.2 @aivetor M 10Y0¢ TOV KUKA®UATOV QOTICHOV TOV EPYACTNPIOV
TANPOPOPIKNG, TOL €PYUSTNPIOV QUOIKNG-YNUElNS Kot TV Ypoeeiwv Oloiknong. Xt
ouvéyela oto Ilivaxa 3.3 mapovcidletor 1 HEAET] QOTIGHOL Yo TO. KUKADUOTO TOV
TPMOTOL 0POPOV, TOL 160YEIOL Kot TV afovcomv dwackaliag, evd oto Ilivaxa 3.4 vdpyet

N LEAETN POTIGHOV TOL EMTEPIKOV XDPOL, TNG PPA1001 KNS Kot Tov vIToyeiov.
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[Tivakag 3.2: Toywg eBopiopov kot LED

IZXYZ ZE KW DEO0PIZMOY

0.18
0.18
0.18

0.18
0.18
0.18

0.18
0.18
0.18

0.18
0.18
0.18

0.13
0.13
0.13
0.13

0.13
0.13
0.13

0.18
0.18
0.18

0.45
0.26
0.27
0.27
0.18

0.06
0.06
0.06
0.06
0.06

IZXYE ZE KW LED

0.12
0.12
0.12

0.12
0.12
0.12

0.12
0.12
0.12

0.12
0.12
0.12

0.12
0.12
0.12
0.12

0.12
0.12
0.12

0.12
0.12
0.12

0.25
0.22
0.2
0.2
0.12

0.05
0.05
0.05
0.05
0.05
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[Tivakag 3.3: Toyog eBopiopov kot LED

44 |6 0.06 0.05
45 |7 0.45 0.25
46 |8 0.45 0.25
47 |9 0.27 0.2
48 |15 0.18 0.12
49 |18 0.5 0.4
50 | AGLM

5111 0.18 0.12
52 1.2 0.18 0.12
53 |A@2.N

54 2.1 0.18 0.12
55 2.2 0.18 0.12
56 | A@3.N

57 [3.1 0.18 0.12
58 [3.2 0.18 0.12
59 | A©4.N

60 [2.1 0.18 0.12
61 [2.2 0.18 0.12
62 | A@S5.N

63 [5.1 0.18 0.12
64 5.2 0.18 0.12
65 | AG6.N

66 [6.1 0.18 0.12
67 [6.2 0.18 0.12
68 | AG7.N

69 [7.1 0.18 0.12
70 [7.2 0.18 0.12
71 |A@8.N

72 [3.1 0.18 0.12
73 3.2 0.18 0.12
74 |KY.N

75 |1 0.18 0.12
76 |15.N

771 0.06 0.05
78 |2 0.06 0.05
79 |3 0.06 0.05
80 |4 0.06 0.05
815 0.06 0.05
826 0.24 0.2
83 |7 0.24 0.2
848 0.12 0.08
859 0.18 0.1
86 |10 0.27 0.2




[Tivakag 3.4: Toyvg eBopiopov kot LED

87 |11 0.43 0.25

a3 (12 0.72 0.4

29 |BL.MN

90 |1 0.18 0.1

a1 (2 0.18 0.1

92 |3 0.18 0.1

93 (4 0.18 0.1

94 |AMX.N

95 (1 0.9 0.5

96 |2 0.9 0.5

a7 (3 0.9 0.5

95 |4 0.9 0.5

99 [Y1.n

1001 0.36 0.22

101(2 0.26 0.22

102|3 0.36 0.22

103(4 0.26 0.22

1045 0.72 0.4

105(6 0.43 0.25

1067 0.81 0.5

107|22 0.06 0.05

108|23 0.06 0.05

109|24 0.06 0.05

110/EQ.N

111(1 1.6 1

112|2 0.12 0.08

113(3 0.3 0.2

114/4 0.16 0.1

115(3 0.4 0.22

116|6 0.4 0.22

117(7 0.4 0.22

118|8 0.4 0.22

T18| ZYNOAIKA KW 24.98 M5.59

120 KW AIQ. NOMA. XPHEIEQN 3.6 2

121|KW EPTAZTHPION 2.88 1.92

122 KW YTIOAOINGON XQPON 18.5 11.67

123|KWH Al©. NOA. XPHIEQN 108 60
124 KWH EPTAZTHPIQN 1117.44 744.96
125|KWH YNOAOINQN XQPOMN 32634 20585.88
126|KWH IYNOAIKOY DOTIZMOY 33859.44 21390.84

SOUTEPACUATIKA, 1) KOTAVAA®GN TOL QOTIGHOV pewwvetar amd 33.859,44 KWH o¢
21.390,84 KWH mov onpaiver 6t vdpyet peiowon kotavormong nepimov 37%. Emmiéov
vrapyel peioon 15 % oty kataviimon AOyo tov cvotiuotog BMS dpa n telikd m

katavdiwon etvor 18.182,2 KWH. [TAéov 1 NAEKTPIKT KOTAVAA®OT] TOV KTNPIOL LEIDVETOL
oe 68.882,8 KWH.
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KE®AAAIO 4

EI'KATAXTAYXH ANEMOI'ENNHTPIQN

4.1 Ewcayomyn oty aroMKi evépyeLo,

4.1.1 Iotopia TG OAKNG EVEPYELNG

H awoAikr evépyela €ivor ovolaoTikd 1 KIVNTIK €véPYEl TV oéplov paldv g
atpocaipag. Xpnoyomombnke yw mpd@TN Qopd amd Tov AvOp®To TPV amd YIMAOEG
YPOVIO KOl OVTIKOTESTNOE TNV HVIKY dOvoun Tov ot BoAdootieg petakivioels, Kabmg
eMiONG AmOTEAESE TNV KLplopyn KvnTikn OVvaun g to pésa tov 19°° aidva. Xy Enpd
EKOove TNV EUEAVIOT TNG ®G HEGO Y10 TNV GAEoT TV dNUNTPLOKOV NON omd to 250 7. X.
omv llepoia, pe v dmoapén tov oavepdpviov. H yprion tov avepdpviov 610000nke
apyotepa otnv Avtikny Evponn, evd ©on ixe ypnowwonombel oty Kiva. Apyotepa ota
péoa tov 19° adva 610060nKe 1 aTtpopnyovy, n onoia kot EBoie TEAOG 6T KupLapyio TV
avepoKvNTP®V. ATo TIG TpdTEG deKaeTieg Tov 200V ADVA, HEYAAMGE TO EVOLLPEPOV YiaL
™V Topaywyn omd ToV AVELO NAEKTPIKNG EVEPYELNS KO KOATOOKEVAGTNKE O OPKETEC YDPES
TOV KOGUOV OPlOLOC TPOTOTOPLOKMV Y10, TV ETOYY] TOLG OOAKOV UNYOVAV, 1e Alyd Aoyl

o1 TpdTEC ovepoyevviTpiec. [10]

4.1.2 TTAeovekTNUATO YPNONG OLOAIKNG EVEPYELOG

Ta mAeovexTpata TG XPNONG TNG OOAIKNG EVEPYEWG, £ivol TOAAATAG Kot GLVAVIMVTOL
1060 GTOV OIKOVOUIKO 0G0 Kot 6Ttov mepParroviikd topéa. To kuptotepo dAwv BéPara Kot
avtd mov Ta cuvoyilel Oha elvar OTL mpdkettan Yo o aveEdvTAntn wnyn evépyelag. H
aloMkn evépyela, otmpiletar otnv VmOPEN OVEL®V KOTA TO UEYOAVTEPO UEPOG TNG
OWIPKELDG TNG TMUEPAS KOL OVTO EMTPEMEL TN CGLVEYOUEVN OYEOOV EKUETAAAELGCT| TOV

OLOAIKOV OLVOALLLKOV.

‘Eva axopo onpoavtikd mpotépnua givar 6t dev pumaivel to mepPdAiov aAld Kot 6Tl TO
«KoOoyo» 1o omoio ypnowonolel dev kootilel. AKOU, EUUEVOVTOG GTO OLKOVOLIKO
KOUUATL, TTpEmel va, avapepBel og Beticdg mapdyoviag to yeyovog OTL pe to xpdvia, To

KOGTN OYEJOUOD, £YKATAGTOONG KOl AETOLPYIOG HOVAS®MV EKUETAAAELONG OLOAIKNG
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EVEPYELONG, HEUDVOVIOL GUVEXDS TOGO AOY® TNG OVAYKNG YPNONG OVAVEDCIU®OV TNY®OV

evépyelag 0600 kat g eEEMENG TG teyvoroyiag [11]

4.1.3 MelovekTnpoTo yprons AOAKNG EVEPYELNG

Ta pelovekTnUoTo TNG YPNONG ALOATKNG EVEPYELNG TOPOLGLALOVTOL KLPIWG GTOV TOUEN TNG
600G, EMEWN TPOKELTAL Y10l OPOL) LOPPT EVEPYELNS, OBETOVV KPY) TUKVOTNTA 1GYVOG.
Emniéov eivon petafariiopevn popon evépyelog, Aoym tng OoKOUOVONS TG £VTOONG Kot
™G TaOTNTOG TOV AVELOV Kol OV Uopel ETOUEVMG VO VTTOAOYIOTEL pe oTafepOTNTa. AVTO

GUVOEETOL LLE TNV OTOOOTIKOTNTA TNG, 1) OTTOoi0 EIvVOL OPKETA LUKPT).

e deVTEPO eMimedo lval ol avToONTIKEG TG S10TAEELS, 01 oToieg etvan TOAD peydeg oe
péyebog ko emopévag dev g Kabiotovv 1060 €0xpNnoTeG. AVTO GE GLUVOLAGUO UE TNV
peYEAN MyopvTOVoT TOGO TNG TEPLOYNG TOL PPICKOVTOL EYKATECTNUEVO LIYOVILLOTO, TTOV
EKUETAAAEDOVTOL TNV OLOAIKY] €VEPYELN, OGO KOl TV YETOVIK®V TEPOYADV, KOVEL TNV

AlOMKT EVEPYELD o AtydTtepo emiBuunti Adon o kamoovg. [11]

4.1.4 Enidpaon tov avayAveov ot tayhTnTo ovELOV
H tomobecia tov €ddpovg mailel onuaviikd poAo oty emPpaduvon 1 TV EMLTAYLVOT Kot
TIG TOPEKKAIGELS TOL avépov. Ta aolkd Tdpka TomobeTovvtol o€ Tomobecieg GOUPMVO e

UEAETEC PONG OVELLOV, UE GTOYO TNG PEATIOTN amddoon Tovg (Zynua 4.1).

Zyua 4.1: MeAétn pong avELOL Kol EYKATAGTAGT OLOAIKOD TAPKOL
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g YEVIKEG YPOUUES, Ta PoVd, Ol AOPOL, Ol KOIAAOEG, Ol KOPLPOYPOLUUES 1| TAAYIES £YOVV
HEYOAN emidpacn otV KATOVOUY TOL ovERoL. Ot guVOoIKOTEPEG TEPIOYES VIO OLLOAIKN
EKUETAAAEVOT KO EYKOTAGTACT] QVEHOYEVVNTPU®OV &ivanr ot Bahdooieg, mov Ppiokovrtal
KOVTG OTIG OKTEC KOOMDS Kot 01 KOPUOOYPOUUES XOUNADY eTMKOV Adywv vyovg 100-500
HETPO, TOPAAANA®Y TPOG TNV OKTN, UE LETPIEG KOl TPOOSEVTIKEG KAMGELS Kot Ympig eminedo
puépog otn kopven. To amotélecpa ™ cwothg tomofétnong (Zymua 4.2) pmopetl va
npokaréoact avénomn g tayvTog omd 60 £wc 80 %. [11]

Zyua 4.2: Bétiom) tontofecia avepoysvvnTpuodv

52



4.2 Exooy®yn 6TIC AVEROYEVVITPLES
H avepoysvvitplo elvan pio aloAkn unyovn 1 omoio. AEtovpyel ypMOLOTOUDVTIOS TV
SOVOUN TOV OVEUOV, HETOTPEMOVTOG KIVNTIKN evépyeln o nAektpikn. H katoaokevn g

amotereitot omd po GTHAN KEOETN GTNV Y1 KO 1o TOLPUTTIVOL GTIV KOPLOT| TNG.

Avéroyoa pe to péyefog por avepOyEVVITPLOG, M XPNON TS Umopel var Towkidel Kot vo
TPOPOOOTEL LLE MAEKTPIKY €VEPYELD OO WIKPA TPOYOOTITO UEXPL KAl HEYOAO KTNPLOL.
Axoua, TAM00G TETOI®V AVELOYEVVITPLOV GLYKPOTOVV TO OALKE TapKko (Zyfua 4.3) mov
OmOTEAOVV AVAVEDGIUN TTNYN EVEPYELNS. APKETEG YDPES KOTAGKELALOVY OOAKA TTépKaL e
oTOY0 TN HEIWON EKMOUTNG POTTOV Yo TNV TOPOY®YN NAEKTPIKNG EVEPYEWG KOl TNV

aneEapTnon omd To OPLKTE KOG,

Zymua 4.3: Arohkd mapro

Qo1600, dev pmopel vo ypnowomonBel OAN M OOAIKT EVEPYEW Yo TN TOPOYMOYY|
NAEKTPIKNG evépyelag, egattiag opiopévev Tpofinudtov Bdpovg kot agpodvvoutkng. T

va katamolepunfodv avtol ot avaoToATIKOlT TaPAyovTIES, £(OoVV TAEOV KOTOOKEVLOOTEL
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LIKPEG OVELOYEVVINTPIEG Ol OTOIEG €lval KOVEC VO AEITOVPYOVV GE WIKPEG TOYVTNTEG

avELLOV.

Ot avepoyEVVATPIES, VTTOKOVY GTO VOO TNG apyng dtnpnong g nalac. Avtd onuaivet
o011 6on pala agpa 1GEPYETOL GTNV avepoyevviTpla Toon Ba mpémetl va e£€pBet amd avt.
opeova pe tov vopo tov Betz n péytot atohkng/kivntikng evépyewog eivan 16/27. H

aOd00T TNG AVELOYEVVITPLOG SIVETOL OO TOV TVTO:

P=(16/27) * (1/2) * p * v"3 * A.
omov:
P=am6do00m
P=TLKVOTNTA ALEPOL
V=TOYOTNTO OEPOL

A=napaywykéc meployés yevvnrpiog [10]

4.3 I'vopio pe To Aoywopiké RETScreen Expert

[Ma v eykatdotaon Tov avepoyevvnplav, 0a ypelaoctel va ypnoorombel to Aoyiopkd
RETScreen Expert (Zynua 4.4), xabong kot to Aoyiopkdé AUTOCad to onoio avolvdnke

omv evotrta 1.3 kot dev Ba EavamapovclacTel Yo otkovopio xdpov.

[Mopakdto Aowmdv, Ba epeavictel P Tpd 6w Tov Aoyispkov RETScreen Expert kot
o1 GLVEYEWD Ba TOPOVOIACTEL EKTEVDG 0 TPOTOG Agttovpyiog Tov oA Kol 1) gvpeia xpnom

T0VL.
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Yymua 4.4: RETScreen Expert

To RETScreen Expert sivor éva Aoyiopuko Sloyeiplong e evepyEINKNG amddoons, G
OVOVEDCIUNG EVEPYELNG KOl TNG TOPAy®YNG KoODG Kol NG avAALONG EVEPYEINKAOV
emdooemv. To RETScreen Expert e£ovciodotel toug emayyelpotieg kot Tov vaevhuvoug
Myng anopdcoemv va gvtomiCovv tayxémg, vo afloloyovv Kot vo. BEATIOTOTOOVV TNV

TEYVIKY] KOl OIKOVOUIKTY Plootpndtnta tov £pymv Kabopng eveEpyELog.

Avt M TAaTEOPUO AOYIGUIKOD, €ival OKOUN OTNnV 0LGI0L VT 7OV EMTPENEL GTOVG
OWEPIOTEG TOV KTNPI®V Vo HETPNOOVY KOl Vo €AéyEovv €0KOAM KOl GMOOTA TNV
TPOYUOTIKY] anddoom TV gykatactdcemv tovs. Xapn oto RETScreen Expert Aowtov, ot
napanave etvar e Béomn va fonbovv oy gbpeon TPOcHeETOV eVKAUPLDOYV £EO0IKOVOUNONG

EVEPYELNG /TOPAYMYNG.
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4.4 Yy£010 EYKUTAGTUGG UVEROYEVVI|TPLAOV

210 OVLYKEKPWEVO KTHPo 7Tov emAEyOnke vy TG avdykeg TG peAétng, Oa
xpPNoomTomBodv avePoYEVVITPLIEG WKPNG KAMPOKAS Yol AOYOUG OKOVOKODS OAAG Ko
TPOKTIKOVG. Avtiy M omdeaon yiveron eEoutiog Tov OTL OL HEYOAES OAVELOYEVVNTPLES
KaToAapUPavouy VIEPPOAKA TOAD Y®PO, KAOIGTOVTAG TNV €YKATAGTOOT TOVG GE YDPO
oyoleiov adbvarn. Xt0 ocvykekpyévo yopo, o yiver avili avtod M €yKaTAoTOOM
avepoyesvvnpuov Southwest Windpower Air X Generator piog kot avtd 10 HOVTELO
Taplalel mEPIOCOTEPO GOTIC OVAYKES TOL KINPiov aAAd Kot 6TO SBEGLO YDPO TOV AVTO
éxet. Tapaxdto oto EZyfua 4.5 mov akoAiovbel, gaivetor axpiPdc 10 poviélo mov Oa

ypnopomomOet:

Yynuo 4.5: Southwest Windpower Air X Generator

H emiloyn tov avepoyevwntpudv autodv £yve pe PAcn TPELS TOPAYOVTIES: TOV OIKOVOUKO,
TOV OmOJ0TIKO Kot TEAOG TOV Topdyovto TV dtactdoewv . H 1oy0g avépyeton ota 400 Watt

K0l 01 OO TAGELS TOV GLYKEKPLUEVOL TOUTTOV AVELOYEVVITPIOV Qaivetal 6to Zynuo 4.6 .
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yua 4.6: AloTAGELS AVELOYEVVITPLOGC

Onog eaiveral, Aoutdv, e unKoc N avepoyevvntpla givor 1.15 pétpa, 660 omiadn eivar n
dpeTpoc Twv Aemidmv katl o TAdtog 0,675 pétpa. Toco yio AdOyoug acaieiog 660 Kot
Y0 TPOKTIKOVG AOYOLS, ONAadN YDPOg ToL KatalopuPdvel | ykatactact), Bempeiton 6t 1
k6O avepoyevvniplo Katolapupaver 2.25 terpayovikd (1,5 pértpa punkoc , 1,5 pérpa
TAaTog ). Aappdvovtog avtd vIoyy, eaivetol OTL 1 TEPLOYN 1N omoia eivol KOTOAANAOTEPT

YL TNV €YKOTAGTOOT) TOV OVELOYEVVNTPIOV (ZyMua 4.7) etvar 174 tetpayovikd pétpa.

Zyua 4.7: Inueio £yKoTaoTAONG AVELOYEVVITPUDV
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2T0 GUYKEKPIUEVO YDPO YWPAvE 78 aveROYEVWNTPLES, Ol omoieg Ba eykatactabodv ce 6

oplovtieg ypappég pe 13 avepoyevwnpieg o kabe oelpd, Onme eaiveton oto Tynua 4.8 .

ymua 4.8: Xyedlaondg eYKaTAGTAONG OVELOYEVVITPLIOV

4.5 IIpooopoimon eykatastacng pe yprion RETScreen Expert

21 ovvéyewn yuo va givar 1 S0vAELd OAOKANP®UEVT, TapovcldleTol 1 dtadtKacior HeAETNG
MG EYKATAOTOONG TV avepoyevwntpuwyv. To mpmdto Prue yioo v mEPATOOTN TNG
dwdkaciog avtfg, €lval 0 mTPOGIOPIGHOS TG aKpBovg Tomobeciag TG €YKATAGTAONG
Eymua 4.9 kon ZyAuo 4.10). Avtd copPaivel, dote vo ypnoyonombodv oindiva ctoysia
omwg Beppoxpacio Tov aépa, M Beppokpocic TOv £3APOVS, N OTHOCEUIPIKY TECT, 1
TOYVTNTO TOV avEROL Kot 1 vypacia. Ot mapdyovies avtol mpénel va AneHovv cofapd
VoY Yoo PéATioTn dvvorny mpocopoimon. Me ydptec Aowdv, peietdror axpipog M

tonoBecio mov o agromomBel yio TNV £YKATAGTAGT TV OVELOYEVVITPLUDV
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Yymua 4.9: Tlpocdiopiopog tomobesiog

Zymua 4.10: TIpoodiopiopdg tomobeciog

Metd v oAoKAp®on avTod ToL PLOTOC Kot apoDd TPOocdoptotel akpifmg 1 Totobecio
NG EYKATACTOONG, TO TPOYPOLLLLY GUAAEYEL OAOL TO KAUOTIKG GTOLXEL TNG TEPLOYNG TTOL Bal

YPEWCTOLV Yo TNV HEAET, Ta omoia paivovtot oto [livaxa 4.1.
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Mrvag

lawoudiptog
®Ppovdplog
Maptiog
Anplhiog
Maiog
lovviog
louhog
Abyouarog
TEMTEuppLog
Oktwppiog
NoéBpiog
AekéuBpiog
Etiote
My

Ozppokpaaio aépa IxeTikr uypaoic

°C
5.8
64
9.7
148
207
256
218
212
233
178
"7
10

16.3
NASA

v

%
70.7%
65.3%
51.1%
48.3%
42.0%
36.7%
36.1%
384%
42.5%
52.3%
64.4%
723%

52.2%
NASA

[Tivakoag 4.1: Kapatikd dedopéva

Karrakpripvion
mm
77.36
03.22
75.16
58.80
51.83
39.10
4453
3837
59.79
73.35
102.56
117.94

802.01
NASA

v

Hpepriote nAwokn
axrvofolia - Atoopapuk
Opu{dvTia mican
KWh/m*/np ¥ kPa

1.4 996
261 99.5
3.74 99.3
529 99.0
642 99.1
763 99.0
751 98.9
6.70 99.0
5.4 99.2
3.7 99.5
191 99.5
146 996
4.46 99.2
NASA NASA

TooiTnTa avépou
¥ | m/AeutepOemTc ¥

5.1

5.2

46

40

37

3.5

42

43

39

44

47

5.1

44
NASA

Oeppokpaoio
ebdgpoug
°C
49
6.4
108
169
234
29.1
313
304
259
189
115
6.1

18.0
NASA

BaBps-npépe
6éppavang
18°C
M “Cnu
378

Babpo-nuépec

WoEne
10°C
*Cn
0
0
0
147
EE)
468
552
533
399
24
51
0
2,724
NASA

v

2N €YKOTACGTAOT TV OVELOYEVVINTPUOV TO 7o Pacikd otoryeio, owtd omd 10 omoio

e€aptdror To HEYaAVTEPO UEPOS TNG OOOOGNG TOV GLGTNUATOS Elval I TayhTNTA TOL AEPOL

EymMua 4.11). Kdabe avepoyevvntplo £xel Tpodiarypopég oTig omoieg gaivetar oo eival 1

KOATAAAN AN ToyOTNTO OVELOL OOTE Vo EMTELYDEL 1 péytotn duvatn amddoon. Katd tov 1610

TPOTO  TOPOLGLALETOL KOU 1 €AGYIOTN] TOYOTNTO OVEROL, HE TNV omoio pmopel m

avepoyevvntpila va Aettovpynoet (Ilivaxog 4.2).

Zyqua 4.11: Toydtnto avépov avd pqve ot teployn Beleotivov
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Metd and €pgvuva ToL TPAYUATOTOMONKE TAVED GE SIUPOPES AVELOYEVVITPLES, UEYPL VO
Bpebodv o1 KOTAAANAEG Y10 TO GULYKEKPYWEVO KTNPLO, QAVNKE OTL GTO GLYKEKPLUEVQ
KMUOTIKG dedopéVO OAAG KO TOV YMPO EYKATACTOONG, Ol KOTOAANAOTEPES Yo Vv
ypnoorombovv givar ot avepoyevvitpleg Southwest Windpower Air X ywoti yio v &v
MOyo mepinTmon Ba TPocPEPOLV TNV KOADTEPT] SLVOTH OTOS0GT GE GUVOLAGUO LE YOUNAO

KOGTOG £YKATAGTAONG KOl GLVTIPNONG.

[Mivaxag 4.2: TIpodiaypopég Air X

2V cvvExEw TPEMEL VO, GUUTANP®OOVY Opiopéva Tedior MOTE TO TPOYPOLLLLL VO YVOPIZeL
aKpP®OG Ta OTOYKElD TNG AVEUOYEVVINTPWOG UE GTOYO TNG PEQAIGTIKY| TPOGOLOIMGT TOL

ocvotpatog (Zynua 4.12). Ta otoyeia mov ypetdleton tvor ta €ENG:

e Ovoua kotookevaotn, To onoio eivor Southwest Windpower

e To povtéro tng avepoyevviTplog dnaadn Air X

e Tov apBud otpofilwv mov 6mwg Tapovsidotnke otny evotnta 4.3 etvor 78

¢ O ovvteheotng 1oy00G 0 omoiog givar 20%

e Kootog cuvinpnong etvar mepimov 400€/£tog

e Kodotog gykatdotaons to omoio wwovton pe 75.000€ (78 * 900€ + 5.800€ xd6cTOG

EYKATAGTOONG)
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Yymua 4.12: TIpocopoimon eykatdoToons

Meg Vv GUUTANP®OT TOV TOPATAV® TEdIWOV, TO TPOYPOULON KAVEL TV TPOCOUOIMOT NG

EYKOTAoTOONG Kot TEAIKA TO cvotnua mapdyel 54.662 KWH/étog.

Onw¢ vmoloyiomnke oM 610 TEAOG TG evOTNTOG 3.4 01 NAEKTPIKES AVAYKES TOV KTNpiov
etvan 68.882,8 KWH/¢toc. Avtd onuaivel 0Tt To GOGTNUO AVELOYEVVITPIOV KOADTTEL KOTA

79,35% T1g avaykeg Tov Ktnpiov kot To KO6TOg eyKatdotaocng eivan 75.000€.
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KE®AAAIO S

EI'KATAXTAYH OPQTOBOATAIKQN

5.1 Ewsayoyn otny nhoxi) evépyeio

H nhoxn evépyela givar ovslootikd ot Oeppomupnvikég avidpacels mov yivoviol GTov
NAl0, ol omoieg eAkhoLV evépyela pe TV Hopen oyvpdtatng nAokng aktvofoiioc. H
OKTIVOPBOAOVEVT] EVEPYELDL TOL NALOL TTPOEPYETOL AO TNV HETATPOT 654 gKaTOpHVPiOY
TOveOV OPoyOoVoL cg 650 TOVOLG NAIOL aVE SELTEPOLENTO GTO ECMTEPIKO TNG MALOKNG
ocoaipoc. H dwapopd tov 4 ekatoppvpiov tOVov, Tov givar pikpd povo kKAdouo e palog
NG OPYIKNG TOGHTNTOS VOPOYOVOL, UETATPEMETOL CE EVEPYELN UE 1GOOVVOUT OEPLOVTIKY|
a&la 20 tévov avBpako yoo KaOe ypappdpto vopoyodvov mov “ydvetron. H 1oydg g

axtvofoiiag mov déxetar n yn and Tov Ao givar katd péow 6po 173*10°M5 W. [11]

5.2 Ewoayoyn oto gotopfoitaika

5.2.1 Amocagnvion 6pov emTOPoATAIKOD

Me 10 7yevikd 0po o@wtoPoAtaikd ovopaletor M Pounyoviky owTaén  TOAAGV
QOTOPOATAIKMOV KLTTAPWV GE [0l GEPA. TNV 0VGio TPOKEITOL Yo TEXVNTOVS MUY ®YOVE,
KaTd KOpPLo AOYO omd mupitio, Ol Omoiol EVMOVOVTOL UE OKOTO VO ONLIOVPYHGOVY &V
NAekTpKd KOKAOUO o 6EPd. Ot nuiaywyol ovTol amoppoPovy OTOVIA oTd TNV NAKY|

aktvoPolia kot Topdyovv pio nAeKTpikn téon. [12]

5.2.2 dotoPoATaiKO QOUIVOUEVO

To @oToPoitaikd EOVOLEVO aOPA TN UETOTPOTN TNG NAWKNG EVEPYELNS GE MAEKTPIKN
evépyel. To @wtoPoAtaikd ¢oawvopevo avakaAdednke to 1839 amd tov 'Evtuovt
Mmrekepél (Alexandre — Edmond Becquerel). TTepiinmtikd mpokettan yio v amoppodenon
NG EVEPYELS TOV PMTOG amd T NAEKTPOHVIO TOV ATOU®Y TOL PMTOROATAIKOV GTOLYEIOL Ko
TNV OOdPOCT] TV NAEKTPOVIOV OUTMOV OO TIG KOVOVIKEG Tov BE0ElS pe amotélecpa

dnpovpyia pevpotog. [12]
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5.3 Xy£610 £YKOTAGTOONS QOTOPOATUTKOV

AvT0 oL TIPEMEL VoL el KaveS 6TO HLOAG TOV, givar OTL Yo v VITAPYEL LEYIOTN duvaTH
anddoon TV QOTOROATAIK®OV, VTAPYOLV Oplcpéveg mpobmoBécel; mov mpémel va
TAnpovvtal. Apyikd 1 PEATIOTN BE0M TPOGAVATOAMGHOD TV POTOROATAIKOV TTavel givort
Notw, 6mwg eaivetor oto Zynuo 5.1, 5106TL 0 TPOGAVATOMGUOC OVTOC LEYIGTOTOLEL TIg
dpeg KATA TIC OmMOieC TO QMOTOPOATAIKO OamoppoPd MAWKY 0oKTVOPOAMO TOGO TOLG

KOAOKOPIVOUG UNVES OGO KO TOVS YEWEPIVOVC.

Zyua 5.1: Topeia nAov yepdva-Kolokaipt

‘Evog axoun onuovtikodg mopdyovtog, eival n yovio £ykatdotoons TovV @oTOROATIIKOV
néveh. Me TV KOTAAANAN Yyovio €ykaTdoToonS OMMG KoL UE TOV TPOGUVOTOMGHO
LEYIGTOTOOVVTOL Ol MPeS €KOECNC TOL GLOTNUOTOS GE MAOKY axTvoPfoAia mopdyovia
nepocdtepeg KWH. H Béltiot yovia eykatdotaong eivar 34° evod yuo mopadetypo o€
Kdmol gykoatdotaon oe yovie 11° vmdpyer ydowo 6,3% ommv omddoon TOL

Q®TOROATAIKOD.
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Eivon EekdBapo Aowmdv, 1L 1 PEATIOTN TOTOOETNON TNG EYKATACTACNS TOV QMTOPBOATAIKMV
etvar og NoT10 pocavatoloud Kot o€ yovia khiong amd 28° puéypt ko 35° dnwc paivetot
oto Zynua 5.2 . H eykatdotaon avty peyiotomotel v amddocn TOL GLGTHWATOG,
av&avovtag TN Tapaym®yn NAEKTPIKNG EVEPYELNG TOV UE TNV GEPA TN KaO1oTA TO GLOTNHA

O KEPOOPOPO.

ZyMua 5.2: BEATIOTOG TPOGOVATOMGUOG Kol KAGT £YKATAGTOONG

Y10 Xynuo 5.3 kot oto Zynuo 5.4 aivetar 1 Sweopd amdO0oNS OVALEGH GE OVO

JPOPETIKEG YOVIEG EYKOTAGTAON G POTOPOATAIKOV.
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Yymua 5.3: Eykatdotaon nével og yovia 11°

Yynua 5.4: Eykatdotaon navel oe yovia 34°
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2TV GLYKEKPYEVO KTNPLO  VIAPYOVV Tpiot OMUElD EYKOTAGTAONG TO. OTTOi0, TANPOVV TOL
napoandve kprtnplo. H wepoyn A (Zymua 5.5), n mepoyn B (Zymua 5.6) ko n wepoyn I
EmMua 5.7).

Yymua 5.5: Tleproyn eykatdotaong A

Zymua 5.6: Ieproyn eykatdotaong B
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ymua 5.7: Tleproyn eyxatdotaong I'

O meproyéc A ko B €yovv NOTIO TposavatoMopd kot givor onpeion otnv OKEN TOL
oyoleiov, Omwg oto Zynua 5.8, evd n meproyn I etvon emimedn amotelel tapdroa kot avtd
dtvel v dvuvatotnTa. EMAOYNG mpocsavatoAopov. EmumAéov n mepoyn A eivanr 70
TETPOYOVIKG pETpa, M weploy B elvon 38 tetpayovikd pétpa kol n meproyn I etvon 174
TETPAYOVIKE LETPA. LT EYKOTAGTOOT £X0VV Ypnoomonfel poTofoATaiKd mhvel sivar ol

Canadian Solar pe 1oy0 300 Watt/ndvel.

Yynuo 5.8: Canadian Solar mével
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Ot dwotdoelg Towv mapomave maved etvon 1,65 pétpa punkog kot 0,9 pétpa midtoc. Opmg
1660 Y10 AOYOUG acPUAEiNG, OGO KOl Y10 TPOKTIKOVG AOYOUG (ETIPAVELD EYKOTAGTAONG LE
EE€tpa. ydpo Yo inverter) kot amo@uyn entokioong omd to dmhovo TaveL kdtt To omoio Oa
peimve dpaoctikd v omddoon Tov GoTOoPoATaikov, Oewpeiton 6Tl TO KAOE TAVEA
KOTOAQUPAVEL EMPAVEID 2 TETPAYOVIKOV HETPp@V ONAadn 2 pétpa unkog kot 1 pétpo

TAQTOG,.

Yuvenmg otn mepoyn A vmdpyel yopog yie 31 mhved ta omoia tomoBetodvtor ce 5
oplovtieg oepég ue 9 oy mTpdTN oElpd, 8 oty devTEPN oEpd, 7 oty Tpitn, 6 oTNV
tétaptn Kot 1 oty méunm. Xy weproyn B vrdpyovv 15 maved to omoia tomoBetovvtan
oe 5 oepéc. H mpd oepd éxer 5 maved ko kdbe emduevn oelpd €xel Eva AydteEPO amd
v wponyovuevn. H mepioym I €xel yopo v 80 maved ko ta&vopodvtal o€ 8 oepéc omd

10 mavel o€ KGO oepd, OTOC aiveTtan 6To Zynua 5.9 .

Zyua 5.9: Zyédo eykatdoTaons OTOBOATAIKMV
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5.4 IIpoocopoimon £YKATAGTAGNS CVGTINATOS POTOPOATATKOV

2y ovvégelo yIVETOL OVOALTIKY HEAETN TNG EYKOTACTAONG TGOV  QOTOPOATUIKOV
ocvotudtwv. To mpdTo PrRuo OTOC Kol 6TV EYKATACTOCT TOV QOTOPOATOIKOV OTNV
evotra 4.4 givor 0 Tpocsdlopiopdc g okpiPng Tomobeciag TG €yKATACTAONG YloL TNV

emitevén g PEATIOTNG TPOCOUOIWGNC TOV GLGTHOTOC OTMC Paivetal 6to Zynua 5.10 .

Yymua 5.10: TIpocdiopiopodg tomobeciog

Metd 10V TMPOGOOPIcUd TG TOmMODECING €YKOTAGTAONS TO TPOYPOUUO CLAAEYEL TO
KMUOTIKGE 0E00UEVE. TNG TEPLOYNG. TNV EYKATAGTACT) TOV POTOROATAIK®OY GUGTNUAT®V TO
O ONUOVTIKO OTOLEI0 TOV KMUOTIKOV 0£doUEVOV eivar nuepnolo NAoKY akTivofoliia

™G TEPLOYNG ava unvo To omoio mapovoidletal oto Iivaka 5.1 kot oto Zynuo 5.11 .

[Mivakag 5.1: Kapatikd dedopéva

Huepriota nAwekr BaBpo-nuépeg BaBuo-npuépzg

axtvoBorin - Artpoopaipikr Ozppokpaoio Béppovong Poine

Mrvag Ozppokpaoia aépa IxeTikr) uypaoia  Katakpripvion Opiévtia Tizon Toxutnta avépou ebapoug 18°C 10°C
*C = % mm v kWh/m*nu ~ kPa ~ | m/Aeutepodemc ¥ °C > °C-np = *C-nu ~

lovoudptog 5.8 70.7% 7736 1.84 99.6 5.1 49 378 0
Deppoudplog 64 65.3% 63.22 261 99.5 52 64 325 0
MdpTiog 9.7 57.7% 75.16 3.74 99.3 46 10.8 257 0
Ampikiog 149 48.3% 5880 5.29 99.0 40 169 93 147
Maiog 207 42.0% 51.83 642 99.1 37 234 0 332
lovviog 256 36.7% 39.10 163 99.0 35 29.1 0 468
lothog 278 36.1% 4453 751 98.9 42 313 0 552
AvyovoTtog 272 384% 3837 6.70 99.0 43 304 0 533
ZemrepBplog 233 42.5% 59.79 5.14 99.2 39 259 0 399
Oxtwpptog 17.8 52.3% 7335 317 99.5 44 189 6 242
Noguppiog 117 64.4% 102.56 191 99.5 47 115 189 51
AzképBpio 70 723% 117.94 146 99.6 5.1 6.1 34 0
Etroo 16.5 52.2% 802.01 4.46 99.2 44 18.0 1,590 2,724
Mnyi NASA NASA NASA NASA NASA NASA NASA NASA NASA
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Yymua 5.11: Hueprowa nAokn axtivoBoiio avd pmva

Onwg éyer emmbel, vrdpyovv tpia onueia eykatdotaons emtoPoitaikadv. IMapaxdtw
Aowdv axorovBel n peAétn wote va yivel 1 Eexwploty €yKatdoTaon o€ Kabe éva amd

avTd.

5.4.1 Eykotdotoon eotofoAtaikdv otn meptoyn A

H mepoy A amotedel KOUUATL TNG OKEMNG TOV KINPIOL 0mOTE MPEMEL VAL VTOAOYIGTEL M
KAlong g okemg, mpokeévou va Ppebel n yovia eykatdotaong tov ¢mTOROATAIKOV.
210 oy€do tov Ktnpiov eaiverar 6Tt To Vyog ¢ okemng elvan 1,8 pétpa Ko n oplovra
EMPAVELN TOL KOAVTTEL €fvan 4,5 pétpa. Zuvenmg Oempmdvtog £va Tplymvo [e KATo TAELPE
ton pe 4,5 pétpa ko anévavtt mievpd ion pe 1,8 pérpa vroroyiletanr n yovia kAiong pe
Tov TOmo gpomtopévn (0) = amévavtumpookeipevn to omoio wwovtar pe 0,4. Apa 1

epamtopévn (0) = 0,4 dnradn 6 = 21°. Omov 6 = ywvia KAiong.

2mv ocvvéyetla yivetar vroAoyisuog tov 6pov alipwovdio. H yovia alipovbiov meprypdoet
v Kotevbuvon mpog v omoia givor otpoppévn o emedveln (Zyqua 5.12). Me to
voopepo 0 ocopPoriletor o Notog, pe voduepa peyorvtepo tov 0 0 TPOGUVOTOAMGUOG

yivetan Avtikog Kot pe voopepa pikpdotepa tov 0 0 TpocavatoMopdg yivetor AvatoAKog.
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2TV GUYKEKPUEVN €YKOTAGTACN O TPOcAVATOAIGHOS eivar NOTog dpa to aliovdo

oovtat pe 0.

Yymua 5.12: T'ovia alpovOiov y

Téoo ta povokpvotadhikd (Zyxnquae 5.13) 6co koi ta moAlvkpvotaiikd (Tyfuo 5.14)
nMokd mével eEummpeTovy Vv 1010 Asttovpyia , | omoia eivor va, GUAAEYOLV EvEPYELOL OO
TOV A0V KOl VO TNV LETATPEMOLV GE NAEKTPIKN evépyela. Eivar kot ta dvo eriayuéva and

mopitio S10TL VILdPYEL o€ aPBovia Kol dStoKPIveTar yio TNV AvOEKTIKOTNTO TOV.

Ta TOAAVKPLGTAAIKA KO TO LOVOKPUGTOAMK( UTOPOLV VO OTOTEAEGOVV KOAES EMIAOYEC
Yo Lo €YKOTAGTAOT OAAG EXOVV ONUOVTIKEG SOPOPES LETAED TV dVO TOTMV TEXVOAOYIOG.
H x0pra dtopopd peta&d toug etvor 6tov TOmo nAtakod Kuttépov mov ypnotponoovv. Ot
LOVOKPLGTOAAMKOL NAKol GUAAEKTES €xouV MAOKAE KOTTOPO QTIOYHEVE OO €vol LLOVO
KPUOTOAAO TLPITIOL EVA Ol TOAVKPLGTOAAIKOL NAloKol GUAAEKTEG £YoLV NALaKE KOTTAPO

T0. OOl ATOTEAOVVTOL OTtO TOAAA KPUGTOAAL ApEVE LETAED TOVG,.

Ot povokpvotorhkoi nhokoi cuArékteg Bewpodvion ®g €va MAlokd TPoidv LVYNANG
TOWOTNTOG TOPOVCIALOVTOS UEYOADTEPT OMASO0T KOl OMOTEAMVTOG TNV MO O1GONTIKN
emioyn. o ™V KOTOoKELT] NMAMOKOV KUYEADV Y10, LLOVOKPUGTOAAIKOVG GULAAEKTEC, TO
nopito k6Petar ko oynuatiCeton oe papdovs. Iepéyovv Aomdv pdvo Eva KpOLGTAALO KoL
Y. T0 AOY0 aVTO, TO NAEKTPOVIO TOL TAPAYOLV LI POT NAEKTPICUOD EXOVV TEPICTOTEPO
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YOPO Yo KivoT. ZUVENTMOS TA LOVOKPLOTUAAMKE TAVEL €lval TO OTOTEAECUATIKG OO TOL

TOAVKPLGTOAAKA. [13]

yua 5.13: MovokpuoTaAMKOC NAokdg GLAAEKTNG

Ot molvkpvoTaAMKOl NALOKOT GUAAEKTEG dEV SBETOVY TIG ATOdOGEIS TOV SLBETOVY OL
LOVOKPVLGTOAAIKOL, OAAGL TO TAEOVEKTNUO TOVS OUMG €ival ot YaUnAOTEPES TIUEG AYOPOC.
EmmAéov to. TOALKPLGTOAAIKA MAOKA TAVEAL TEIVOLV VA €YOVV UTAE OMOYPMOTN OE
avtifeon pe TO HOOPO YPOUO TOL £YOLV TO HOVOKPLOTOAAIKA. To TOAVKPLOTOAAKG
NMokd Taved amotelovvion omd TOAAL BpovcuaTo KPUGTAAA®Y T OToin £X0VV ADGEL
HETOED TOLG KOl Yoo TO AOYO avTO VIApyel Aryotepn elevbepio yia kivnon niektpoviov

uewdvovtag v anddoon tove. [13]

Zyua 5.14: TToAvkpuotadikdg NAKOG GLAAEKTNG
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Mo toug mapoamdve Adyovg AoumdV 6TV €YKATAGTOOT TOV GUGTNUAT®OV TOL 0KOAOLOOVY
Ba ypnoomomBodv HovoKpLGTAAAIKOL NALOKOT GLAAEKTEG TOGO OTN TEPLoY A OGO Kot
oTlg vorowmec. Mo v peaAioTikny mpooopoimon g eykatdotacong ypetdlovior vo
ocopmAnpwbovv opicpéva media ta omoio B kabopicovv TV andS0GNC TOV GLGTHUATOG

KOl TO TOGO NAEKTPIKNG evEPYELag Tov Ba mapaydel (Zynua 5.15).

e Asgrovpyio mapakorovOnong nAov - ctabepomonpéva

o  TVMOC POTOPOATATKOV — LOVOKPUGTOAMKO

e Hlextpun 1oyvg — 9,3KW (1300 watt * 31 povadec)

e Kaoartaokevaotng - Canadian Solara

e Movtého - CS6X 300M

e ApBudc povadwv — 31 (6nw¢ paivetar oty evotta 5.2)

o Emodveia nAokod cuArléktn — 59.5 tetpaymvikd pétpa

e Ovoupotikn OBeppokpacio Aettovpyiog — 45 Pabuodg kedoiov (oOpeva pe v
eToupio)

o Aowéc anwieteg — 10% (og meployéc pe okAnpod mepiPailov umopel va OTacEL TO
20% oArd oty EALGSa Bempeiton mepimov 10 % )

e Babuog amddoong inverter — 98%

o Aowég anmdAeieg inverter — 2%

o Kodotoc cvuvinpnong ava £1og - 200€

o ’'E&oda eykatdotaong — 9.300€ ( 200€/naver + 50 € vikd eykatdotaong)*3 1mavel

+ ¢€oda inverter

Me tov Opo inverter, vogitar 1 81010EN NAEKTPOVIKOV 10Y00C 1) OMOi0L UETATPEMEL TN

ovveyn TAoN TOV EOTOROATAIKAOV TAVEA GE EVOALUGGOUEVT] OVOLOCTIKOV TILdV 230V avd

@aon.
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yua 5.15: Tlpocopoimon eykatdotaong tepoyn A

Me v ouumAnpmon TOV TOPOTAVE GCTOYEI®V, TO TPOYPOUUO OAOKANPAOVEL TNV
TPOCOUOIoN NG €yKaTdoTaonS QToPfoAitaik®v otnv mepoyn A (Zynuo 5.16). O
ouvteleotng 1oyvog etvar 16,3% ot to cvotmupo mapdyst 13.287 KWH. Onwg
vroroyiomke oto Kepdrowo 3 m ocvuvolky KatavdAiwon tov ktnpiov eivor 68.882,8

KWH/¢tog. To chotnua Aomdv ot mepioyn A kohvrtel to 19,2%.
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Yymua 5.16: Zyédio mepoyng A HETA TV €YKATAGTOON)

5.4.2 Eykotdotoaon eotopfoArtaikmv otnv meployn B

H neproyn B 6mowg ko n mepoyn A amotedel KOUUATL TG GKEMNG TOV KINPIOL Kol LE TOV
0 1poémo vmoAoyiletan M KkAiom 1ng eykorTdctacng TV @oTtoPoitaikmv. H khion
Bploketon pe tov tomo gpamtopévn(0)=oyog(1.8 pérpa)/mhdrog(6,15 pétpa) Kot teAkd M

KAion wovtan pe 17° .

H mepoyn B €xer Notwo mpocavatolopd cvvenmg to alipovdo wodtor pe 0. T v
PEAMOTIKY] TPOGOUOIMON NG €YKOTACTAONG TPEMEL VAL GLUTANP®OOVY Ta Tedia TOL
npoypappatos. Ta media ivar 101 pe v meployn A pe v povn dpopd vo. EYKELTOL GTO
ot avti yu 31 povadeg todpa vdpyovv 15, 1 woydg sivor 4,5KW, 10 k66TO0G GUVTpNONG
etvar 100€ avti yuo 200€ kot 10 kO66T0G gykatdotaons 4.500 €. Avtd paitvovtar 6To Zympa

5.17.
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Zyua 5.17: Tlpocopoimon gykatdotaong mepoyn B

Me v ocounAnpmwon tov mediov 0AOKANPAOVETOL 1 £YKOTAGTACT T®V QOTOPOATAUIK®V
omv mepoyn B (Zympa 5.18) kor 10 cHotua €xel cvvtedeot woyvog 16,2% ot mapdyet

6.385 KWH dniadn kaAvmtet 10 9,2% g NAEKTPIKNG KATAVAA®GNS TOV KTNpiov.
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Yymua 5.18: Zyédwo meproyng B petd v eykotdotaon

5.4.3 Eyxatdotaon potofortaikodv otny mepoyn I

H mepoyn T dwapépet and 11g meproyéc A ko B 01011 dev vmdpyet mpokabopiopévn kiion
gykataotaonc. H meployn avt) etvan tapdtoa cuvenmg vdpyet SuvaTdOTNTA EMAOYNG TNG
yoviag gykatdotaons. Onwg edvnke oty evotnta 5.2 n BEAtiom yovia eyKatdotoong

eotofoltaikdv givar 34°. Xvvenmg oty meployn I Ba ypnoyomomBet avtn 1 khion.

To 60 ocvpPaivel kol pe TOV TPOGAVOTOMGHO TOV GLGTAUOTOS TO OMOi0 Yio AGYOLG
amodoong emAéyetar votio dpa to alipovbo Ba eivar ico pe 0. To medla TOL
TPOYPAULOTOG givat 101 e Tig mepoyés A kot B pe Tic dtapopég 6t 0 aptBpog mavel sivor
80, N niektpikn woyvg eivan 24 KW 10 k66T0G gyKatdotacng givatl 24.000€ kot To KOGTOC
ocvvtpnong etvor 300€. Mo axoun dtagopd etvar 60Tt o cvoTpra avtd oty mepoyn I

amottel mo dvvatd inverter ce oyéom pe TG meployés A kar B 01011 vmdpyel apketd
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peyaAvtepn nhektpiky woyvs. Emdéyetor cuvenmg inverter 9 KW. Ta napamdve ctoyeio

eoaivovtal 6to Zynua 5.19 .

Zyua 5.19: Tlpocopoinon gykatdotaong nepoyn I
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Me v counAnpmon Tov Tedimv OAOKANPAOVETOL 1 EYKOTACTACT T®V QOTOPOATUIK®V
omv mepoyn I' (Zynpa 5.20) kou 1o cvotnpa £xel cuvtedeotn woyvog 16,4% mapdyoviog
34.386 KWH. Avtd onuaivetl 0Tt to suotnua kodvmrtel 49,9% g nAeKTpikng avaykng tov

oyoleiov.

Zyua 5.20: Zyédo meproyng I petd v eykotdotaon.

5.4.4 Yuvolikn €YKOTAGTACT POTOPBOATAIKMV

[IpocOétovtag Tig amoddcelg tv 3 meploy®v LIOAOYILETOL MG 1) GUVOMKT TAPAYWOYN
niextpkng evépyewog etvar 54.059 KWH «at ta é€0da eykatdotaong etvatl g 1déng tov
37.800€, 6mwc gaivovtar 6to Zynua 5.21 . OvcooTikd T0 GUGTNHO TOV POTOROATATKMV

KaAOTTEL TO 78,5% NG NAEKTPIKTG KOTAVAANOONG TOL GYOAEIOV.
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Fooba amo Koot i Nu

3 Hhektpukg y mwinon Kdotoc  Aertoupyiag & gupmepiAn
loxe EVEpYEL Apya koo nektpuelc  kewgigov  Iwvrqpnong ““°“§""°’ pleito
EVEpyELag (Eowovopnan) quaTOU;
HAEKTpIKN £VEpyew aTo BikTu W v Wh o~ £ £ £ £ 4014
Hhzktplopog
Qurrofolraiko-A 93 13287 9300 1,329 0 0 82
Qurrofolraiko-B 45 b3 4500 639 0 M 84
Puytofoktaiko-T Pzt 4,38 24000 3439 0 W 78
Livolo 318 54,059 37,800 5,406 0 600 79

Zyua 5.21: Tuvolkd KOGTOG KOl TOPOymY ] GUGTHUATOG

Evéd 1 ovvdeopoloyion g €yKOTAOTOONG TOV GOTOBOATOIKGOV pe TOV inverter kot to

OikTLO PaiveTOL TOPOKATO GTO Zynua 5.22 .

Zynua 5.22: TuvoAikT cuvoeGHoAoYi
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KE®AAAIO 6

EI'KATAXTAXH YBPIAIKOY XYXTHMATOX

6.1 Xy£010 £yKaTAGTOONS VPPLOKOV GLOTIILOTOG

To cevdpro avtd givol 0VGLUGTIKA £VOG GLVOVLAGUAC OVO GUOTNUATOV AVOVEDGIUWOV TNYDOV
evépyewc. H yevum 18€a givan va yivel n €yKatdotac @oTOROATATKOV CLGTNUATOV GTNV
nepoyn A kot B o1 onoieg amotehAovv koppdtior TG oTEYNS TOL KTNPIoL Kot gival SVGKOAO
va €yKataotafohv aveELOYEVVNTPIEG Y10, AOYOVS TPOKTIKOVS Kot Yo acpaAeiog. Emopévmg
N eykataotaon ovepoyevvnipiwv oty mepoyn I (Zymua 6.1) n omoia eivon topdroa,

ONAaoTN emimedn empdvela, eivol To KATAAANAN.

Zyua 6.1: Xyéd10 vPP1Koy CLGTHLATOG EYKATAGTOONG
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6.2 Kipotikd 0gd0opéva €YKaTasTaoNS VPPLOIKOD GLOTI|LOTOG

Onwg ota Kepdhowo 4 xor 5 opywd yivetor mpoodopiopog g Ttomobeciag g
EYKOTAOTOONG, £TGL KOl GTO GUYKEKPIUEVO cvotna, 1 Tomobecia mailel TOAD onuavTiKd
poro. Avtd copfaiverl d10TL Tor KAMpoTikd dedopéva 1060 1 NAoKY axtivofoAio 660 Kot 1

TOYOTNTO TOV OVELOL EMNPEALEL OPKETA TNV ATOS0GT TOV VPPISIKOD GLUGTHLLATOG,

Y10 Kepdhaio 4 peletOnke n €yKoTAGTOOT OVEUOYEVVNTPIOV KOl TO TO GNUOVTIKO
KMpotikd dedopévo Nrav 1 taydTNTo ToL avEHoV. Ao TV dAAN TAevpd oto Kepdiaio 5
eEeTAOTNKE M ATOO00N TOV EOTOPOATAIK®OV Ko 1] MUEPN GO NALOKT oKTvOBoAla fTav TO

O GNUOVTIKO KAMUOTIKO OE00UEVO TNG EYKOTAGTOONC.

210 6eVAP10 TOL VPPOIKOD CLGTNUOTOG TA KAHOTIKA dedopéva (Zynpa 6.2) mailovv 1660
peydAo poro mov to cOoTe Umopel va etvar vepPoiikd amodoTiKO o€ KAmoo TEPLOYN
Kol opKeTd Mydtepo o€ pa GAAN. Ta oevapla mwov peremOnkov ota Kepdioo 4 kot 5

elvai mo TpoPALyiua 6ToV TOHEN TG ATOd0oNC.

Movdda O¢on kAparoAoykwy dedopévwv TomoBzoia sykatdoToong Mnyi
Tewyporpikod ThaTog 393 394
TEWypOIpIKO KOG 230 21
Khwpormike} dwvn 3A - Oeppo - Yypd v NASA
YUopetpo m v 36 137 NASA - XdpTng
Qeppokpaaic Bépoavanc Baoel oyESIap0Y °C v -04 NASA
Qeppokpaaio Yoine pooet axediaopon °C v 321 NASA
MAdoc (Stakdpevan) Beppokpoalog esapouc °C v 22 NASA

Huzpriow nhwkr BaBpd-npépec BaBpo-npepeg
axTwoBoAin -  ATtpoopapiki Qeppokpagia 6¢puavong WoEng
Mrvag Ozppokpooic aépa IxeTikr uypaoic  Katakpripvion OpilavTia mizon Topon o avépou £8apoug 18°C 10°C
°C v % mm v kWh/m¥nu v kPa ¥ | m/AeutepodenTe ¥ °C v ‘C-nu v °C-nu v

lavoudplog 58 70.7% 77.36 184 996 5.1 49 378 0
Pefpoudplog 64 65.3% 63.22 261 99.5 5.2 64 325 0
MapTiog 97 57.7% 75.16 374 99.3 46 108 257 0
Anpihog 149 483% 5880 5.29 99.0 40 169 93 147
Matiog 2.7 220% 5183 642 99.1 37 234 0 332
lotviog 256 36.7% 39.10 763 99.0 35 29.1 0 468
lothtog 218 36.1% 4453 751 989 42 313 0 552
Adyougtog 212 38.4% 3837 6.70 99.0 43 304 0 533
Temtéppplog 233 425% 59.79 5.14 99.2 39 259 0 399
Oktwppiog 178 52.3% 7335 317 99.5 44 189 6 242
NoéuBptog "7 644% 102.56 191 995 47 15 189 51
Aeképppiog 70 123% 117.94 146 996 5.1 6.1 341 0
Etijoo 165 52.2% 802.01 446 99.2 44 18.0 1,590 2,124
MnyA NASA NASA NASA NASA NASA NASA NASA NASA NASA

Zyua 6.2 Khpotikd 0edopévo vPpdtkod GLGTHIOTOG
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210 Zyqua 6.3 eaiveton n nuepnota nAakn aktivofoiia avd pqva kabdg kot 1 taydTnTe
tov avépov ava pnva. Tapatmpeiton €tor 611 T0 cvoua tov Kepaiaiov 4, 10 omoio
TEPLEYEL LOVO OVEHOYEVVITPIEG, EIVOL TO OTOOOTIKO TOLG YEWEPVOVG HNVEG EVD TO

cvotnua tov Kepaiaiov 5 givol mo amodoTikd Toug KOAOKAIPIVOUG UNVEG.

2 mepinton Aourdv Tov PEAETATOL TOPO, OOV LITAPYEL Eva LRPOIKO cVGTNHO, PaiveTaL
OTL VTN M TEPimTON givorl 16AELNL ATOd0TIKY] OAOVG TOVS UNvES. AVTo cupPaivel yuotl oTig
OVELLOYEVVTPLESG KOl TOL QOTOPOATATKA 1GYVEL P10l AVTIOTPOP®G avaAoyn oxéon. Katd toug
YEWEPIVOUG UNVEC, dNANOT, GTOVS UNVEG KATO TOLG OTO10VG T PTOPOATAIKA dev lvarn
1660 AmOd0TIKA AGY® YOUNANG NMAMOKNG aKTIVOBOANG, O1 OVELOYEVVITPIEG OOOI00VV GTO
péyioto dvvatd Pobpd AOY® VYNA®V  TOYLTATOV  OVEROL KOl  OVTIOTPOP®G TOVG
KOAOKOPIVOUG HVEG TTOV Ol OVEHOYEVVITPIEG OV ATOSIO0VV OPKETH, OTOOId0VV UEYIOTO

To POTOPOATATKA

Zyua 6.3: Khpotukd dedopévo vptdkod GuGTHIOTOG
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6.3 IIpooopoimon €yKoTaoTAONS VPPLOLKOV GVOTHRATOS

Ta otoyeio mov yperdloviot Yoo TV TPOGOUOIMOT] TOV GLUGTHHOTOS OV TOPOLGLALoVTaL
€0M Yo EEOKOVOUNGN YDPOL GTNV HEAETT, LLOG KoL Exovv avapepOel kKot ypnoporomHet
Yoo TNV UEAETN) TV TPOTYOVUEVMV TEPMTMOCEWV, OAAG Qaivovior oto Xynua 4.12, oto
Yyua 5.15 xou oto Zynuo 5.17 Metd ™ mPOCOUOI®ON TOL GULGTNUOTOS TO

OTOTEAEGLLATO TTOV TPOKVTTTOLV 0 avty| fvorn To e€Ne:

H neproyn A mov Ba mepiéyel potoPortaixd, mapdyet 13.287 KWH ko kootiler 9.300€. H
nepoyn B emiong amotedeitar and @wrtofolrtaikd, mapdyer 6.385 KWH kot kootilet
4.500€. Téhog n meproyn ', ypnoomoteitol yio v €yKATAGTACT] OVELOYEVVITPIOV KoL

napayel 54.662 KWH gvod 1o k66T0¢ TG avépyetan ota. 75.000€.

Telkd To VPp1OKo cvonua kootilel 88.800€ kot mapdyel cuvolkd 74.335 KWH (Zymua
6.4) dnhadn kaivmrer to 107.9% . Ovolaotikd 10 cOOTNU EIVOL APKETE OTOJOTIKO amd
Amoym ToPay®YNG NAEKTPIKNG EVEPYELNG OLPOV KOAVTTEL AVETA TIC NAEKTPIKES OVAYKEG TOL

KN piov.

To peOVEKTNUO TOV GLOTAUOTOS E€ivol TO OWKOVOUIKO KOUUATL TOV, O10TL Ol

OVELLOYEVVITPLEG €lvonl opKeETE oakpiPéc kot Oyl MO OmOdOTIKEG O OYEoN HE TO

QMOTOPOATAIKA, CUVETMG TO KOGTOG EYKATACTOONG KOl GUVTIPNONG €IVl 0pKETE PLEYAAO.

Foobo amo Koot , Nu
) HAzktpukr mwAnan Kogtog  Aertoupyiag & Ar qupmEpLAR
! loyig , Apyké koo , , , amomAnpuw .
Euépyew mektpkic  kevoipou  Ewvtipnang , plziTo
Evépyelag {Bowkovopnan) oUoTHG
HAekTRIKR £VEpyELDl oTo BikTuO KW v kWh v £ £ £ £ frog
HAekpiopoc
Puropolroiko - A 93 13,287 9300 132 0 0 82
Puropohroiko - B 45 6,385 4500 639 0 100 84
AvepoyevviTptd 312 54662 75000 5,460 0 400 148
Tivolo 45 14335 88,800 7434 0 00 132

ZyMua 6.4: ZuvoAikd KOGTOG Kot Topay®yn VPPOKoD GLUGTHLOTOG
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To VBP1OIKd cVLGTNUA EOTOPOATAIKMY KO VELOYEVVITPLOV TOPAYEL OPKETH] NAEKTPIKN
EVEPYELD OULIOG TO KOGTOG EYKOTAGTACNG KOl GUVINPNONG TO KOOIGTA U1 OIKOVOLUKO, E101KE
oe Paboc ypovov kdatt mov OBa avaivbei oto Kepdhao 8 51e£odikd, dnmwc kot Olo Ta

GLOTNHOTA TNG EPYACTOG.

v ovvéyela mopovcstaletor Eva GALO GeEVAPLO TO Omoio €ivol aPKETE MO OWKOVOUIKO
1660 6T0 KEPAANIO gyKATAGTOONG 060 Kot 6g BABoc ypovov ( andoPeon ) Kot Tavtdypova
MO OmMO00TIKO GE TOPAYWYN MAEKTPIKNG EVEPYEING OE GYECN HE TG GUOTHUOTO TOV

Keparaiov 4 kot 5.
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KE®AAAIO 7

EI'KATAXTAYH BEATIZETOY XYXTHMATOX
OPQTOBOATAIKQN

7.1 Xy£010 PEATIOTOV GEVEPLOV POTOPOATUTKOV

To oy€d10 avTd, TOV AVAPEPETAL GTOV TPOTO E£YKATACTAONG TOL PEATIGTOV GeEVapiov Yia
mv xpnomn eotofortaikav, Paciletan og peydro Pabud oto choTHA TOV PEAETONKE GTO
Kepdiaio 5. Ovclootikd Tpomonotel TNV TpOTO £YKATAGTOGNG TOV POTOROATAIK®OV TAVEL

ot mepoyn I.

Y10 Kepdhoo 5 ta potofortaikd éxovv yovia kiong otabepn| otig 34° . v meproyn I
N omoia eivon emimedn vAPYEL 1 SVVATOTNTA ETIAOYNG EVOG GLGTNUATOS TAPAKOAOVON oG
TOV A0V TO OMOI0 OLGLUCTIKG TPOCAVOTOMIEL TAL TAVEL TAVTA GE GYEOM LE TOV MALO

LEYIGTOTOIMVTOG TV 0dGO0GT TOVG,.

Yrhpyovv tpig TPOMOL £yKATACTAONG €VOG @wToPoAtaikov. O mpmdTog TPOTOG €ivar M
eyKatdotaon Tov maved oe o otabepn Béom pe ovykekpuévn yovio kot alipovbio

EmMua 7.1), 6mog axpPag etvar otnv eykatdotacn tov Kepaiaiov 5.

Zyua 7.1: Xtabepn eykatdoTacn NAkoh GUAAEKT
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O devtepog TpdMOG £YKATAGTOONG, O Omoiog Kot B ypnowomombel 6T0 GLYKEKPYEVO
oevaplo givar n gpnon YvnAaToOV evog AEova TapaKoAoVONoNG TOL NAIOV, LLE TEPIGTPOPT
YOopw amd €va dEova mov Ppioketal 610 EMmEdO TOL GLAAEKTN (Zynua 7.2). Avtdg o
TPOTOG £YKATAGTOONG AEAVEL TNV ATOS0GT TOV GLGTHIOTOG, MOTOGO £XEL TO LELOVEKTNLLOL

OTL TO KOGTOG EYKATAGTAONG EAVETAL GE GYECN UE TO 6TAEPO POTOPOATATKO.

Symuo 7.2: ITyynAdtng evog a&ova

O 1pitog TpOTOC eyKaTAGTAONG EIVOL LE TNV YPNOTM LYVNAOTOV dV0 aEOVav (ZyMua 7.3). Me
TOV TPOTO 0VTO, O GLAAEKTNG okoAovOel pe tov KoAOTEPO dLVATO TPOTO TOV MAL0,
avéavovtag £tol TV amddoot. Avtd onuaivel 0Tl 6 avtn TN mepintwon Bo Exovue
HEYOADTEPN amOO00N O’ ‘OTL OV YPNOYWOTOOVVIOV O yvnAdtng &vog dafova, mov

avapEPONKE TOPATAVE®.

Zympa 7.3 Iyvniang 6o a&dovav
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O avooToATIKOC Topdyoviag ®oTOGO, Y. TOV Omoio dev eMALYETAL 1) GLYKEKPLUEVN
EVOALOKTIKY Kot otV 0éom g €xetl emAeyBel o devTEpOC TPOTOG €yKatdoTaoNS, Eival TO
KOGTOG YOO TNV €YKOTACTOON TOL. X VTN TNV TEPImT®Oo™n OnAadn, moapatnpeitor 1
AVATOPELKTN 0OENGT TOV KOGTOLG EYKATAGTAONG TOV POTOPOATAIK®V, 1 omoia , LETE amd
TOAAEG DOKIEG OTO CLYKEKPIUEVO KTNPLO, TOPAyel dVCAVAAOYO TEPIGGOTEPT NAEKTPIKN

eVépyeln 6€ GUYKPIOT UE TO EMTPOGHETO TOGH TOL damavATal.

Oewpndnke emopévmg, 6tL Ba NTaV 7O TPOGOIOPOPO, AV YPNCUYOTOVTAV 1 dEVTEPN
EVOALOKTIKY] €YKOTACTOONG TOV QOTOPOATAIK®V, HIOG Kot Ogv moapovctalel wdwitepa
peydan dwpopd oty amddoon Kol BAcn KOGTOLG TOV amoeacicTnke OtTL dgv Ba NTav 10O

BéATIoTO GEVAPLO, KATL TOVL OTOTEAEL KO TNV ovGia TG EVOTNTOG.

2V GuvEYELN TaPOLGLALETOL TOGO YPOTTAOS OCO KOl GE GYNUM, TO GYEI0 TOL KTnpiov,
OT®MG OVTO  JWUOPPOVETAL HETOL TNV EYKATACTOCY, TOL PEATIOTOL GULOTHLOTOG
QmTOPOATAIKMV, TNG 0£VTEPNC ONANON EVOAAAKTIKNG, TOV AETOVPYEL LE TN Y PNON LYVNAALTT

evog dova.

210 Zynuo 7.4 mov akoAovbel Aowmdyv, pe KOkKvo mAaiclo cupPoiileTon n mepoyn I, N
omoia ypnoomotel To cvotnua yvnAdn evog déova. H meproyn A kot B ypnotpomotet 1o
TPOTO EYKATAGTOONG TOL ¥pnoipomomnke oty evotnta 5 kot 0 AGYoS Yo ToV Omoio Oev
ypnoomoteitol To 610 cvotnua pe v mepoyn I eivat 60TL awtdg 0 TPOTOC EYKATAGTAONG

TpocOétel emmALov fAPOg OTNV KOTOGKELY.

Avtd mov dev €xel vmootel aAlayéG, €ivar 1 opoeN TOL KTNPiov Kol aVTO oPeileTon
ELPAVAS 0TO OTL £YEL NON KOTACKELAGTEL €K TMV TPOTEP®V, XWPIG O PUNYOVIKOS KOl O
APYUTEKTOVAG VO AABOoVV LITOYIV TOVS TO EMITALOV PAPOG KOl 1) AVAKOTAGKELT TNG Ha Tav
LT OKOVOUIKT AGYETO LE O KEPOOG AGYO NG HKPG adENONS TG OmAS00NG TOL YEVIKOV

GLGTNLOTOG,.
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ymua 7.4: €610 kKtnpiov HETA TNV €YKOTAGTAOT] PEATIOTOV GLGTHUOTOS PMOTOPOATATKMV

7.2 Ilpocopoinen pértiotov oevapiov poTofoiTaik®V

H dwowasio eykatdotaong tov ootofortaikdv mov axolovdnonke, eivar oe yevikég
YPOUUES 1010 [LE QDTN TTOV TAPOVSLAGTNKE otV evoTNTa 5. H povn dtapopd mov mpémet va
toviotel, glval OTL GE GUYKPION HE TNV EVOTNTA 5, VTN TN POPE ATOPAGIGTNKE OTL GTNV
nepoyn I' Ba mpootebel éva cvomua aviyvevong niokng axtivofoiiag. O Adyog mov

yiveton avtd, givar €medn To cVoTNUO 0VTO amotelel kATl TOoL B 0dNYNoEL BTNV AWENGN
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NG 0mAO00NG TOV GLGTNUATOG YTl Ol LEYIGTOMOMGEL TIG MPEG OV Ol NALOKOT GUAAEKTEC

AToPPOPOVV TNV aKTVOoPoAin TOV HALOV.

Onog yivetar eTOpEVOS avTIANTTTO, TOAAL omtd Ta dedopéva Kot ototyeia mov ypetdlovtal
Y. Vv gykatdotoaon tov PEATIOTOV Gevapiov QOTOPOATOIK®OV &xovv NON peAetnOet
OVOADTIKG GTNV EVOTNTO 5 GLVENMOS G€ aVTO TO onueio ¢ epyaciag Oa ypnoyorombovv

T TpoavaPePOHEVTA dedopEva Yo OKovopia YMPOL Kot ¥pOVOUL.

To mpdTO Ppo oe avt, oAAd Kou oe kbBe eykatdotaon, €ival 0 TPOGOHIOPICUOS TNG
tomofeciog ™G €YKOTAGTOONG KOL 1 GLAAOYN TOV KMUATIKOV Oedouévav. ToOco o
TPOGOI0PIoUOG TOToBeGiog 000 Kot T KAWUOTIKG O€OOUEVO Yo OLTY TN TEPITTOON

eaivovtor oto Zynua 5.10 ko oto Iivaxa 5.1 avtictoya kot Bpickovtar 6to Kepdhato 5.

2V cLVEKELD YIVETOL £YKATAGTACT] PMTOPOATAIK®OV 6TV TEPLoyn A n omoio Qaivetol 6To
Yymua 5.15 evd n eykatdotaocn tov whvel oty mepoyn B eaiveton oto Zynua 5.17 .
Ovoaotikd Aomdv, OTMC €Yl YIVEL GOPEG KOl TOPATAV®, Ol OOPOPES TNG EYKATAGTACNG
o€ OVTN TN TepinTwon oe oyxéorn pe To cvotnuo tov Kepoiaiov 5, cuvavidvtor oty

nepoyn I

Avtd mov yiveton dapopetikd oty mepoyn I' oe avtd 10 cEvdaplo, etvar OTL apykd M
Aertovpyla mapakolovONonG Tov MAOL YiveTon pe UOVO-0EOVIKO CUOTNUO OVTIL Yo
otafepomomuévo mov emAéytnke oto Kepdiao 5, oniadn evdg cvuotipnotog pe otadepn

KAMoN, avEAvovTac e aVTO TO EVOEXOUEVO, TNV TAPOUY®YN NAEKTPIKNG EVEPYELOC.

Av16 mov ovpPaivel katd cuvéTEln AWMV TOV TPoavAPEPHEVTOV, Eival OTL O GUVTEAECTNG
wyvoc avéavetar oe 21,3%. Avtd oty mponyoduevn mepintwon mov amotelel Kot TO
LETPO GUYKPIOMG, €V GUVEPT, O10TL Y®PIG TN YPNON TOV GLUGTHUATOS OVIXVELTY] NALOKNG

axtvoPoAing 1o cuvtereoTg 1oyvoc NTav 610 16,4% oty id1a mepoyy.

Apfvovtag mAéov TOV Tapdyovta NG woxvog, Ba yivel GUYKPION OTNV OIKOVOWIKY
TOPALETPO UG TETOWG TPOTOTOINOTG. Mo akOUN dpopd OV TapaTnPEITOL OOV OE
avtd to Topéa, elvar OtL €oTiog TOV TPOTOTOMGE®Y, VILAPYEL LI EAAPPLE aVENGT GTO
KOGTOG €yKOTAGTOONG, pe v TN va ¢tdver ota 34.000€. avtd onpoiver Ot onv
TePIMTOON AV, TO0 KOOTOG TG gyKoatdotacng Oa eivar 10.000€ axpidtepo omnd v

£YKOTAGTOON TOL TpaypotonomOnke oto Kepdhato 5 otn meproyn I
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Eppévovtag otov okovouikd mapdyovta, 0o mpénet vo yivel pio GOvVToun avopopd Kot GTo
KOGTOG TNG GLVTIPNONG TOV GLGTNIOTOG, TO OTOT0 HETA TNG TPpoTomom S epTavel Ta 400€
EVD OTNV €VOTNTA 5, TO KOGTOG GLVTIPTOTG TOV GLCTHHATOS AVA £T0g 6T TTepoyn I ftav

ota 300 €. Oha ta mopandve ototyeio gaivovion 6to Zynua 7.5 .

Zyua 7.5: Tlpocopoimon eykatdotaons BérTioton cevapiov meproyng I
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To kavobpylo cHotTua Aowdv, OT®G Paivetar oto Zynua 7.6, mapdyet 64.422 KWH evo
N NAEKTPIKEG AVAYKEG TOV KTNPiov, OTTMG awTéG vIoAoyiotnKav 6to T€hog Tov Kepdiato 3
kot elvan 68.882,8 KWH. Avtd onuaivelr gppavag, 6tt to PéATioto  ocvotnua

eotofoltaikdv kaAdmtel To 93,5% ¢ Katavdiwong Tov ktnpiov avd £1oc.

Oco apopd otov OKOovolkd topéa, to cvotnua Bo eivar akpifotepo amd v GAAN
TEPITTOOT, POV TO GVGTNUA 0VTO Yo Vo eykoTaotadel kKootilel 47.800 € 10 omoio sivat

10.000 € eprocdTepa amd To svonue Tov Kepoiaiov 5.

>10 onueio avtd, mpénel va smwhel 6TL mopakdtw, oto Kepdiaio 8, &yovv peletndel
TEGGEPO. GLOTNUATO OVOVEDCIL®OV TNYOV EVEPYENG Kot otnv ocuvéxeln Ba peietndet

KaBéva amd VT GE OIKOVOUIKO ETITEDO.

Tooba and Koot . Nat
) B . . ) AmAf
) ) HAektpikiy . TwAnan Kéotog  Asrroupying & QUHTEPLAT
loyig , Apyké k6o . . . amomAnpw ,
EVépyzLn MAekTpkAG  Kewoipou  Ewvtpnong , pBeito
EVEpYELg (eZowcovopnan) oUaTNG;
HAeKTpIKN £vEpyeld aTa SlkTuo KW v kwh v £ £ £ £ £rog
Hhektplopdg
Quropoktaiko - A 93 13,287 9,300 1329 0 00 82
Ouwropoktaikd - B 45 6,385 4500 639 0 M 84
Guropokraixe - T 24 4749 34,000 4475 0 00 83
Livodo 318 64,422 47,800 6,442 0 00 83

Zyqua 7.6: ZuvoAiko KOGTOG Kol Topaywy ) NAEKTPIKNG EVEPYELNG
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KE®AAAIO 8

OIKONOMIKH ANAAYXH XYXTHMATQN

8.1 Hupadoyéic eykatdoTaong

ApyiKd, TP TAPOLGIOGTEL 1| OIKOVOULKT HEAETN KAOE GuoTHHOTOG KOOMDG Kot 1 amdoedn
0Tl 10 PéATIoTo oevhplo, amoteAel awtd mov eEetdotnke oto Kepdiawo 7, mpémer va
dtvmBoHV 0plopéveg TAPAdOYES YL TV EYKOTAGTOOT] MGTE 1 OIKOVOUIKT] OVAALGN VO
elval peaMotikn. Ztnv ovoia, avtd mov mpdkewtor vo eEgtootel elval  opiopévol
TOPAUETPOL, O1 0moiol emnpedlovy o€ OKOVOMIKO emimedo TN peAET. [Ipémel emopévmg
avtol va AneBovv vrdyv Yo va cuYKPlBovV OIKOVOLIK(A TOL GLGTIHOTO TOV EMYEPNONKE

va, gykotootadoy.

Av1d mov mpémel va dwtvmwlel TP®OTO o’ O Eivol TO UEYIOTO KEQPAANLO ETEVOLOTG, TO
omoio otn ovykekpévn mepintwon wovton pe 90.000€. 'Exovtag avtd wg dedouévo, o
otdyo¢ mov Bétel M epyaocia eival to cvotnuo mov Ba emheybel va diver T PéATioT
amdd0oN GE 16YV, HE TO EAIYIOTO OLVATO KOGTOG, MOTE 1| EYKATACTACT| VO ATOPEPEL OGO TO

duvatdv TEPLEGATEPO KEPOOC.

‘Eva axoun {nmuo mov Aapfavetal vmoyly 6TV OKOVOUIKT UEAETN TOL KInpiov givor M
TN TOANONG TG NAEKTPIKNG evépyetlog mov 1oovtan pe 0,1 €/kwh. Me to dedopévo avtd
vroAoyifovion ta £€6000 TOL KAOE GLOTAATOG LE TNV TOANCT] TNG NAEKTPIKNG EVEPYELNG.
Eméybnke n tyun 0,1 €/ kwh d16tt mopoatnpeitar po atdon otn T TOANGNG ™G
NAEKTPIKNG evEPYELNS OmmG eaivetor oto Tlivaxa 8.1, omdte mpokewévou 1 Tpocopoinon

va glvarl peoMoTiKn Kot v €yl oiyovpa KEPOOG 0T0 HEAAOV emAEYONKE (ol akdOUn o

YOUNAT TN TOANONG GE GYEOT| LUE TNV CLUEPVT).

Emnpdobetn onpaocio €xet kot m mpOPAEYN  OKOVOUIKNG KOl EVEPYELOKNG OTOJOCTG.
[Tpokewévovr va amodeyBel 011 T0 cHoTUA oL emA&yOnke eival TPOGOd0POPO,
e€etdleton m owovopkn tov amddoor o€ Pabog 20 ypovav. O Adyog mov emAysTon O
OCLYKEKPIUEVOS AP0 €TOV Kol Oyl KOTOW0G UeYOAVTEPOS Omwg Yo mapdostypo 30
POV, givar enedn av 1o 0po tv 20 ypdvev vaepPAndel, vdpyovv ToAAd dedopéva Ta

omoia pmopet va petafAnfovv.
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Ta kvuptotepa amd avtd eivor n Te)voAoyia, N OtKovouio TG EKAGTOTE YMOPAS, TO KOGTOC
TOV VAIKOV 1) AKOUT GE TOAAEG TEPIMTAOGELG Kot 1 ¥PNoT| Tov KTnpiov. OmoTe av 0 apBudg
TOV €TOV avéavotav, 1 TpdPreyn dev Ba NTav Kotd oo TOavOTNTA PEUAIGTIKY UI0G KOl
oA ta {nmpato mov e&etdlovion wg dedopéva, pmopel oe BAbog ypdvov vo v 1oyvovLY

®G £YOVV TN GTIYUN TNG TPAYUATMOONG TNG LEAETNG Y10 TNV EYKOTAGTOOT).

Téhog, évag akoun mapdyovtog mov AapPavetar veoyy givar n Tun TANO@PIGHOY, OTTMG
avtn opiletan ywo tar EAMANVIKE dedopéva. O Adyog mov Aaupdvetor avtdg o mopdyovtog
oy oyetileTon pe TNV oovopukn amodcPeorn mov Ha emttevydel, KaBDS av 1 TUN oV
petoPAnOet, petafarietal avaroyo kot o xpovog amocPeons. Xtnv EALGSa Aoutdv, ) tyun
mAnBwpiopov wovton pe 0,7 %, 0TS 0VTO AVAPEPETUL XOPAKTNPIOTIKA Yo TO £tog 2019
Kol 0VTO AapPAaveTal MG 0E00UEVO, LG KOL OVOPEPETOL GTO TPEXOV £TOG KOTA TO OmMOi0

YIVETOL KO 1] GLYYPOQY| TNG EPYACTOG.

Avoke@oAOVOVTOS AOMOV, GE GLVOVOCUO HE OGO £XOVV TTPOUVUPEPOEL, 1 OIKOVOUIKN
avdivon mov akoAovBel Ba apopd e&icov {ntnuoata mov e€etdlovtal avOALTIKA KoTd TNV
dladIKaGio TNG £YKATAGTAONG GLOTNUATOV. AVTA VoL GUVOTTIKA TOL KOOTN £YKATAGTAONG
OAAG KO oLVTIPNONG, TO £6000 OO TNV TOANCT] TG NAEKTPIKNG EVEPYELNS , O aplOuog

YPOVOV amdOGPECNC TOVG aPYIKOD KEPAAAIOL KOl TO KEPOT| GTO TEPAG TMOV EIKOCL YPOVMV.

[Tivaxog 8.1: Ty mOANONC NAEKTPIKNG EVEPYELOG
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8.2 Owovopixi] avaAve1 GUGTNATOS AVEROYEVVI|TPLAOV

To chomua Tov avepoyevwntpuwv Kootilet 75.000€ yio v €yKOTAGTOON TOV VA KAOE

xpoévo to k6ot Asrtovpyiag kar cvvinpnong tov eivar 400€. T'evikd 10 KOGTOG

gykatdotaong tov cvothiuotog eivor 1,37 €/kwh. And v ahAn mlevpd o et o10, £5000

amd TNV TOANGN TNG NAEKTPIKNG EVEPYELNG OTAVOLV T 5.466€ (Zymua 8.1).

Owovopkol NapdyETpol Koarog | Anobnketaet; | Eooso

levikd

Tun ThnBwptopan % 0.7%
EmiroKio avayuwyig % 0%
MocoaTo EMavEEVBUaNC % 0%
Mipkeia Zwic pyou £10c 20
Xpnuoarobomon

Kivnpa ko emyopnyrgel; £

Tokaypeohion % 0%
Avidwon pdpou s1ooBrpato N

Ftrow £o0ba

Tooda and nwAnan nAzkTpiKAg evépyelag
HAekToIkr Evépyatat aTo SikTug KiNh v 54,662
Tin moshoEvou nAKTRIOYOY £kWh v 0.10
'Faofia oo TwAnar NAEKTOIKIC EVEpYELOC £ 5446
Kuhidyevoc papog mwhnang nAEKTRIKIG EvEpyEIaC % Py
Toobda ané ) peiwon sxmopnwv ATO
Mugtn ueiwon ATO tn CO,f¢T0¢ 39
Muctr] peiton ATO - 20 £m tn (0, 181
‘TooGer amd T pelwan exmopmay ATO £ 0
Nownd oo (¢Eoba) O
oo napaywyric KaBaprc Evépyzta (KE) U

Apx1kd k60T
Apyiko koatoc 00% € 75000
ZuvoKd apxLKd KOgTH 100% € 75,000
Errjowa koaTh kel AN pwéG Ypéou
Koo Aertoupylae & Twvtripnang (fokovopnan) € 400
Zuvodikd eTiow kooTN £ 400
Etoieg amotapievoei ka éooda
Eoobo oma TwAnon NAEKTPIKAG EVEpYELDC £ 5,466
ZuvolIKES eTrolee amoTapuedaeLs Kal éooda £ 5,466
Oovopikn Bromyoma
(IRR] o mopou - PEToxEC % 5.2%
MIRR o 0apou - HETONES % 1%
(IRR) Tpo @opou - MEpIOUTIOKG oTOER % 5.2%
MIRR oo 0dpou - MEplouTIoRa oTatEl % 27%
Amhn omoThnpuipn £10¢ 48
Amorhnpupn Metoyuw £10¢ 128
KoGorpr Mopotaor Ao (KITA) £ 51,857
Frrotec omoTopebmeC KikAOU {wic g/eoc 2593
Avahoyic Onpéhouc-Koaroue (0-K) 17
KOkuuin Sovetckay UnoypeEwaEmy Kwpic ypéac
Koatoc pelwanc ekmopmuy AT £/in (0, -66
Koatoc maparywync vpyelng £kWh v 0077

Zyua 8.1: Owovopkn avdAvcn GLUGTILLOTOG OVELOYEVVITPIDV
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Mopakdto, yivetor ppavég pécm tov Iivaka 8.2, 41t T0 GVGTNHO TOL EKUETOAAEVETAL TN
XPAON OVEUOYEVVNTPIOV KAVEL amOGPECT TOV OPYIKOD KEPOANIOL EYKATACTOONG UETA O
13 ypovia pe ké€pdog 1.389€ evadd petd and 20 ypdvia Aettovpyioag vedpyet k€SO ™G TAENG
tov 51.857€

[Tivakag 8.2: Owovopukn Tpdfreyn GuGTHUATOG
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8.3 Owovopixi] avaivon cueTHRATOS POTOPOATAIKAOV

[lepvovtog amd TN YPNON OVEUOYEVVNTIPIOV OTO GUCTNUO 7OV EKUETOAAEVETAL TO
QoToPoAtaikd, mpémel va emonuovOel 6Tl N €YKOTAGTACT £VOG TETOOL GLGTHHATOG Oal
avérBel ota 37.800€. v mepintmon avty, To ETHGL0 KOGTN AETOVPYING KOl GUVTNPNONG
tov eivon 700€. T'evikd 10 KO0TOG gyKatdotaong givar 0,7 €/kwh. To chomua emeépet

Kk€POOG 5.406€ avd étog amd TV TOANGN TG NAEKTPIKNG evépyetag (Zynua 8.2).

Qwovoyukol MapdyEtpol Koaag | Amongetael | Egodo

levikd ApyIKd Koo
Tip i Buwpopot % 0.1% || Apywo koatoc 00% € 37800
EmToKo avaywyrc % 0%
[ p———— Y “ Tuvohwd opyikd kéaTh 100% € 37,800
Nidipkeic (g épyou £rog 20] || Etfiowe k60T Kot TANPWLEC YpEOUC
XpnuatobéTon Kaatn Aeroupylog & Tuvtipnong (Efokovounan) € 700
Kivntpa ka emiyopnyroel € Tuvolikd ETHOL KOOTH £ 700
Tokoypeohialo % 0%
Etroue amoTapevong ka éooba
Avdan ppov e1oodrpartog O Eo060 0O TTWANTT NAEKTRIKNC EVERYELC £ 5406
Zuvolikég eTroneg amoTayevozIg ko égoba £ 5,406
S
Eooba amd m@Anon NAEKTPIKIG svépyeLg (IRR) po @pou - peroyic % 133%
HhekTpike) evépyetal ato SikTuo KWh v 54059 || MIRR oo gopou - petojec % 5%
T Thodpsvou heKTpiopol €kWh 040 || ORR) mpo gdpou - meplovolokd otouele % 13.3%
oo amd Twhnan nekTaKA EvépyELog £ 5405 || MIRRTipo popou - nepiovaiokd otoleia % 5%
Kuiopevac 0apog mwAnang NAEKTPIKIC EVEpYELOL % 2%
Amhn omomAnpwyii £10¢ 8
Eooba amd T peiwan sxmopmwv ATO Anomnpuwi Metoyay f1oc 13
MikTr] etwan ATO tn CO,/¢toc 39
Mutr pefwon ATO - 20 £ tn €0, 779 || KeBaph Napoloa Agia (KITA) € 81,100
Faoba ard T peioson exnopma ATO £ 0 FTd1zC omoTapieloz Kikhou Jwig £fetoc 4055
Rotnd éa0da (¢05) 0 Avahoyla Opéhovg-Kagouc (0-K) A
KauUin SoVEKWY UMY PELTEWY Xwpic ypéag
Eoobu mapaywync Kabupric Evépyelag (KE)
Koarog jielwang ekmopmwy ATQ £/in CO, -104
KOTOC MapaywynC EVEpYELaC E/kWh v 0.049

Zyua 8.2: Owovopkn avaAvcn CUGTHLATOS POTOPOATAIKMY
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To ochomua ewtofoAtaikdv Aowdv, dmwg eaiveror mapokdtw oto Ilivaka 8.3, Kavet
amocPeon Tov apykod keparaiov twv 37.800€ o 8 ypovia pe képdog 3.747€ Ko petd 10

népag Tov 20 xpovav tapovotdletl képdog 81.100€

[Tivakag 8.3: Owovopkn TpdPfreyn GLGTHUATOG

Etnow xpnpotoppon

Eto¢ Tpo-popwv ABpoloTika
# € €
0 -37,800 -37,800
1 4,809 -32,991
2 4914 -28,076
3 5,022 -23,054
< 5132 -17,923
5 5,244 -12,679
6 5,358 -7,321
7 5475 -1,846
8 5,594 3,747
9 5715 9,462
10 5,839 15,302
11 5,966 21,267
12 6,095 27,362
13 6,227 33,589
14 6,361 39,950
15 6,498 46,448
16 6,638 53,087
17 6,781 59,868
18 6,927 66,796
19 7,076 73,872
20 7,228 81,100
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8.4 Owovopixi) avaiven vBpPLoKOL GVGTNATOG

To vBpdKd cvoTUe TO omoio amoteleital and EOTOPOATAIKA OTIC TEPOYES A kot B kat
avepoyevvntpleg oty meployn I' €xel kéotog eykatdotaong 88.800 € to omoio 1wovTon pe
1,19 €/kwh. Emmiéov ta. etola KOGt Agrtovpyiag kot cuvinpnong sivar 700€ evod to

€6000 0O TNV TOANOT TNG NAEKTPIKNG EVEPYELNG OTAVOLV TIG 7.434€ (Zymua 8.3).

Owovopkoi [apdyETpot Kootog | Amonkedoei; | Eoobo

levikd Apywa koot
Tiw} ThnBupiopioy % 0%/ | | Apyikd koatog 100% € 88800
EruTexio avayuwync % 0% — o o ¢ sae0
UVOAKG CLpYIKG: KGOT :
MogoaTd enavEmEVGuanG % 0% X n
Didipkeicr {wng £pyou £10¢ 20/ || Etriouo k6o ket TARPWEG XpEQUC
XpnpatoSomon Koatn Aerroupylog & Tuviipnong (sEokovopnan) € 700
Kivrtpor kou emxopnyioei € ZuvolIKG ETHOL K6OTN € 700
Tokoypeokuao % 0%
Etimeg amotapuzvozig ko égoba
Avdhuon pépou zwobijpartog O 'Ego50 om0 TwANaT NAEKTPIKIG EVEpYELNG ¢ 7434
Tuvohiké eTroLe amoTapedozlg Kol écoba € 7434
S
Eoobor amd TWANGN RAEKTPLKIG EvépyeLog (IRR) mpo ppou - peroyéc % 66%
HhexTpikn) evépyeta oo SikTuo KWh v 74335 | MIRRT00 @OpoU - peToxee % 33%
T nuwhouevou TeKTpIgHoD E/Wh ¥ 040 || (RR) Tipo gapou - mepovoakd orogele % 6.6%
'EgoSar amod TWANaN NAEKTRIKAC EvépyeLag £ 7434 || MIRR mpo gopou - mepiovokd ooigeiar % 33%
Kuhiopevoc 00pog TwAnang nAEKTPIKIG EvEpyELag % 2%
Amn omorAnpwpn £T0¢ 132
Eoobu amd T peiwon ekmopnwy ATO Amomhnpui Meroxtv f1oc 15
Mukr] petwan ATO tn CO,/¢10¢ 54
Mt o ATO - 20 ém n €O, 1071 || KoBopn Mapovoa Ala (KA £ 80351
FooSa o T tefwon ekmoumiy AT £ 0 ETriotec amoTope0azlC kOkhou {wrig £Jetoc 4018
Notmi é0o6a (¢E05a) 0 Avahoyla Opédauc-Koatoug (O-K) 19
Keduin Sovetakwy Unoypewaewy Xwpic ypéoc
Eoobo moparywynic KaBapric Evépyzuag (KE)
Koarog etwang ekmopmuv ATO £/tn CO, 75
Koatog mapaywyng evepyelag &/kWh = 0.07

Zyua 8.3: Owovopikn avdAvon vpidtkod GUGTHUATOG
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To vPp1YOKd cvoTUe Kdvel omdoPeon Tov apykov Kepaiaiov oto 12 ypdvia pe KEPSOg
4.101€ evod petd amd 20 ypoévia mpoceépel kEpoog 80.351€, dmwg avtd Qaiveton 6TO

ITivaxa 8.4 .

[Tivakag 8.4: Owovopkn TpdPfreyn GuGTHUATOG

Etiow xpnpotoppor)

Etoc TMMpo-popwv ABpoloTiKa
# € €
0 -88,800 -88,800
1 6,877 -81,923
2 7,024 -74,899
3 7,174 -67,725
< 7,326 -60,399
5 7,482 -52,916
] 7,641 -45,275
7 7,804 -37,471
8 7,969 -29,502
9 8,138 -21,363
10 8,311 -13,053
11 8,487 -4.566
12 8,000 4,101
13 8,850 12,950
14 9,037 21,987
15 9,227 31,214
16 9,422 40,636
17 9,621 50,257
18 9,823 60,080
19 10,030 70,110
20 10,241 80,351
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8.5 Owovopixi] avaivon BEATIOTOV GLOTIRATOS PMOTOPOATAIKAOV

H eykatdotacn avtod tov cvothuatog kootilel 47.800€, pe dAla Adyw 0,74 €/kwh. To

KOGTOG AEITOVPYIONG TOL GE GLVIVAGUO LE TO KOGTOG cuvTNpNoNG eivan ico pe 700 € ko ta

£€6000 TOV GLOTNUATOC Elval TNG TAENG TV 6.442 € (Zynua 8.4).

Qwovopkol MNapayeTpol Koot | Anobneaelc | Eaodo

levikd

T TAnBupLayaY
EmITokio avaywyr
Moooatd encvenaviuang
Ndiprei {wrc Epyou

Xpnporobétnon
Kivnpo kot emyopnynazig
Tokoypeokialo

Avédon pdpou z1go8qpatog

%
%
%

£T0C

%

0.7%
0%
0%

2

0%

Toodo amé mwAnon nAzktplkig svépyaiag
HAEKTPIKN EvépyELDl OTO BlKTUO

Tuur muwholyevou nAskTplopon

Foda amo TwAnar NAEKTOLKIG EVEpYELDC

Kuhidpzvoc @opac Twhnang RAEKTPIKAG evépyeLg

Fooba ano T peiwon ekmopmav ATO
Mukr} psiwan ATO
Muctr] peitoan ATE - 20 €T

Faoda amo T pelwan ekmopmuy ATE
Mownd éooba (EE0ba)

Tooba napoaywyrc Kaduprg Evépyetac (KE)

kWh ~
£/kWh ¥
£
%

in C0,/£T0C
in (0,
£

Frijo Zooda

64422
0.10
6442
2%

46
928

ApxIKd kbOThH

Apyik KoaToC
Tuvolikd opyIKa kéoTn

Efiou koaTh ke MANPWHES Xpéouc

(IRR) tpo (pdpou - petoyéc
MIRR mpo wopou - LETayéc
(IR} mtpa ipopou - TEpLoVEIKG aTotyEl

MIRR Tipo (00U - TEDIOUGLEKE QTOLYELG:
AT omortnpupn
Anomnpupl Metayuwy

KoBopr Mopotoa Al (KTTA)

Frratzc amotapedas kukhou {wi

Avahoyia Opéhouc-Koatoug (0-K)

Kokuun Savetckuy umoypewaewy

Koatoc pelwanc ekmopmuy ATO

KoaToc mopaywync evépyeLoc

Koatn Azroupylac & Tuvtipnang (eEowovopnan) € 700

Tuvoikd eTHOE KooTH £ 700
Etfjoneg amotapieiozLs ka Eaoda

Faoor amo muwnan nAEKTpIKIC EvEpyElag £ 6442
TuvolIkég eTHOLEC OMOTOUIEUTELS Kl é0060 £ 6,442

Quovojukn Buuaydmma

00% € 47800

100% € 47,800

% 127%

% 5.0%

% 127%

% 5.0%
£10¢ 83
£10¢ 76

£ 96,782
£/eTog 4339
3

Xwplc xpéoc

£/tn CO, -104
gkWh~ 0.049

Zyua 8.4: Owovopukn avdAvon PEATIOTOL GUOTHUATOS PMOTOROATAIKOV
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To BéAtioto ovotnua eoToBoltaikdv Kdvel amdoPeon Tov apylkov kKePoioiov oe 8

POV e k€POog 2.819 € evd pe v cvveydevn Aettovpyia tov yuo 20 xpovia 10 KEPSOG

@Tével 1o TocO TV 96.782 €. Avtd aiveton EexdBapa oto [Tivaka 8.5 .

[Tivakag 8.5: Owovopukn Tpdfreyn GLGTHHOTOS

ETiow xpnuoropporn

Etog Tpo-gpopwv
# €
0 -47,800
1 5,866
2 5,993
3 6,122
4 6,253
5 6,388
o 6,525
7 6,605
8 6,808
9 6,954
10 7,102
11 7,254
12 7,409
13 7,567
14 7,728
15 7,893
16 8,001
17 8,232
18 8,407
19 8,586
20 8,768

ABpoloTika
€
-47,800
-41,934
-35,941
-29,820
-23,560
-17,178
-10,653

-3,088
2,819
9,773

16,875

24,130

31,539

39,106

46,834

54,727

62,788

71,021

79,428

83,014

96,782
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8.6 IIpoTacn 0TOd0TIKOTEPOV GUOGTI|LOTOG

210)0¢ aVTAG TNG EVOTNTOG £ivol EDPEST TOL ATOSOTIKOTEPOL GLGTILOTOS COUPMVA LE TO
KPLTNPLOL TOV TOPOVGLAGTNKAV TNV vroevotnta 8.1, O0nw¢ KOGTOG £yKOTAGTOONS, TNV
TOPUYM®YN NAEKTPIKY] EVEPYELNG, TOV XPOVO amOGPECNG TOV OPYIKOL KEPAAOiov Kol TO
képOM ovothuatog petd amd 20 ypovio. Ilapoakdto Aouwwdv avoAbovial OKOVOUIKE To
cvoTiuata oL apovoidotnkay oto Kepdiowa 4, 5, 6 ko 7 kot péca amd v aviivon

avtn o TapovclacTel N 1WBOVIKOTEPT ETIAOYY).

To cVvomua tov Keparaiov 4 1o omoio amoteheitanr TANPWOS amd aveROYEVVITPLES Elval TO
Mydtepo amodoTikd amd OAa o GuoTAUOTE TOL £xovv pedetnBel oy epyacio avty. H
TOPUY®YN NAEKTPIKNG EVEPYEWNS TOV CLOTHUHOTOS KOAOTTEL TO 79,35% TV NMAEKTPIK®OV
avVOYK®OV TOV KTNpiov 10 omoio eivor apKeTd YounAd mocoasto yia to 1oco TV 75.000€ mov
Kootilel N eyKatdotacn tov. AKOUn N amdGPECT TOL GLGTHUATOS YIVETAL LE TV TAPOOO
13 xpovov evd ta kEpdN (51.857€) mov amopépet eivar eAdyloTo GE OYEOT LE TO LITOAOTOL

GLOTNLOTAL.

To ovomua tov Kepaiaiov 5, 6mmg €xel pereOel, amoteieiton amd TOPOATAIKA
mhvel. Avtd Aoutdv, OHOAOYOVUEVOG €IVl OPKETO OOOOTIKE, AdpPAvovtag Loy TO
UIKPO KEPAANIO EYKATAOTOONG TOL GLOTNHUATOS. To cLOTNUO OVTO GTO GUVOAO TOL
kootilel povo 37.800€ kar kaAvmtel 10 78,5% TV NAeKTpK®V avoyKodv tov Ktnpiov. To
oVOTNUO KAVEL amdOGPeon Tov apykol emevovBivtog kepalaiov oe 8 ypdvia, KATL TOV TO
KaO16Td apKETA MO YPNyopa O OYEON UE TO GUOTNUO TOV OVELOYEVVNTIPIOV TOV

avapEpONKe Tponyovevog Kot empEpel kEPoog 81.100€.

To ocvommua tov Keparaiov 6 to omoio givar vBpdwd Kot mepiEyel 1660 POTOPOATAIK
(ot1c meproyég A, B) 6o0 kar avepoyevwitpieg (otv mepoyn I), kootiel 88.800€ yio v
£YKOTAGTOON TOL KaOIGTMOVTAG TO, TO Mo oKPPO cvoTNUa oV peAeThOnke otV gpyacia
oavt. To Betikd 1OV cvoTuHOTOC €ival OTL TOPAYEL OPKETE UEYOAO TOGH MAEKTPIKNG
evépyelog Kaavmrovtog 1o 107,9% tov NAEKTPIKOV avayKdV Tov ooAElov. ATd TV GAAN
mlevpd apyel apkeTd va Kdvel amOGPecT TOL opyKoD KEQOANIOL Kot EMPEPEL KEPOM

80.351€ ta omoia givar Atydtepa and T kEPON TOL GLGTAATOS TOL Kepaiaiov 5.

To cvommua tov Kepaiaiov 7 givor 10 amodotikdtepo OGO TOV HEAETHONKE OTNV
epyacio Aappdvovtag vroyy diec T mapapéTpoug Tov Kepataiov 8.1. Zvykekpipuéva 1o
k6ot0¢ gykatdotaong eivar 47.800€, mocd to omoio eivar TOAD AoyiKd, av kol gAdyloTO

neplocdTEPO omd 10 cvonue Tov Kepolaiov 5, 1o omoio Opmg dev dwbétel cvoTUa
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aviyvevong tov MAov. To ot KeAvmTel 0 93,5% TV avayK®V Tov KTnpiov Kot Kavet
amocPeon ota 8 ypdvia OTMG kot T0 cvotua tov Kepoiaiov 5 mapd to yeyovdg 6tL 10
k6ot0¢ gykatdotaong tov eivor 10.000€ peyodvtepo. Metd and 20 ypdvia emipépel o
neplocoTEPO. KEPON, TO. omoior pTavovy T 96.782€, mpdypo mov TO KOOGTA OpKETH
TEPLOCOTEPO TPOCOO0POPO GE GYEon He KAOBe dAlo ovomnuo mov peAeTHONKe otV

gpyacio ovTn.

Mo v kaAdTepn KaTavonon TG OKOVOIKNAG OVIAVGTG TOV GUCTNUAT®Y, GTO Zynua 8.5
Qoivovtol ot S10QpopEg TOPUYMmYNS NAEKTPIKNG EVEPYELNS VAL GVOTNUA, GTO ZyNua 8.6 Kot
oT0 XZynua 8.7 vadpyel cOLYKPION TOV CLUGTNUATOV MG TPOG To KEPSN ava 10 kot 20 ypovia

avtioTorya Kot oto Zynua 8.8 eaivoviot Ta ¥povia amdcPeong Tov kdbe GLCTHUATOC.

napaywyn NAEKTPLKAG evépyelag oe KWH

80

70

60
50
40
30
20
10

0

ovotnua kebaiaiov 4 ouotnua kepaiaiouv 5 ocuotnua kepaiaiou 6 clotnua kepalaiou 7

Zymua 8.5: TTapaywyn nAekTpikig evEpyELOg
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kKEPOOC peta armo 10 xpovia o€ XIAASEC
20

15

10

ol kedpalaiovd oclotnua kepalaiov5  av kedalaiov 6 ocUotnua kedpataiou 7

-10

-15
Yymuo 8.6: Képdog petd amd 10 ypovia

KEPOOC peta armo 20 xpovia o€ XIALASEC

120

100

80
60
40
20

0

ocvotnua kepataiou 4 ocvotnua kepataiouv 5 cvotnua kepataiouv 6 ocvotnua kedpataiou 7

Zymua 8.7: Képdog petd amd 20 ypoévia
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Xpovia anooPfeong apxtkol kepoaAaiou

ovotnua kebpaiaiov 4 ouotnua kepaiaiov 5 ocuotnua kepaiaiou 6 oclotnua kepalaiou 7

B Series1 M Series2 M Series3

ymuoa 8.8: Xpdvia andcPeong apytkov keQaraion
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KED®AAAIO9

YYMIIEPAXMATA

210 onueio avTd TO CLYYPOUPIKO KoL EMGTNUOVIKO KOUUATL TNG EpYaciog £xel OAokANpwOel

KOl GTNV GLVEYELN TOPOVGIALOVTOL TO GUUTEPAGLOTOL TG,

To mpdto cvunépacpa g epyaciog oyetiCeton pe 1o Kepdiaio 3 kot o cuykekpuéva pe
mv gykatdotoaon eoticpod LED. Xto Kepdiawo 3 mapovoidotnke n dwadikacion LeAEg
MG TOL QOTIGHOL TOV KInpiov kot ta mwAgovekthuato tg ypnons LED évavtt tov
Aapmtypov  @Bopiopod. H  ootewvétmta mov mopdyovv ot Aaumtipeg LED, n
avOeEKTIKOTNTO. TOVG KOl M UEIWOM NG MAEKTPIKNG KOTOAVAAW®GONG 7OV TPOGPEPOLYV,
OmOOEIKVVEL OTL M YPNOT TOLG €ivan M PBEATIOTN AVOT TOL TPOPANUATOS POTIGHOV KAOE
kmpiov. Onwg vroroyiotnke N eykatdotacn eoticpod LED peidver v kataviimon
NAEKTPIKNG EVEPYELNS TOV GOTIGHLOV Katd 37%, peudvovtag ta 5000 NAEKTPIKNG EVEPYELNG
o€ 1€1010 Pabud mov KabeTA KEPSOPOPO TNV EYKATAGTACT] OLTY, TOPE TO UEYOAVTEPO

K60T0G ayopdg tov Aauntmpwv LED cg oyéon pe tov Aapntpeg Bopiopo.

XTIV GLUVEYEW TNG E€PYOCIOG £YVE €YKOTACTACT TECCOP®YV GLOTNUATOV OVAVEDGIU®V
myov evépyelng. Xto Kepdlowo 4 Aowmdv mapovotdletor 1 d10d1Kacio £YKOTAGTOONG
QmTOPoATAIKMOV cuoTnudToV, 610 KepdAaio 5 yivetal eyKatdoTaon AVELOYEVVINTPLOV, GTO
Kepdhoo 6 mapovcidletar m eykatdotaon &vog LPpdkod GLOTAUOTOS, TO OTO{0
xpnowonotel 1060 POTOPOATAIKA 000 Kol avepoyevvhTpleg kol 1€hog oto Kepdiaio 7
LEAETATOL 1) EYKOTAGTACT VOGS GUGTNHOTOS POTOPOATOIKAOV [LE ETEVOVOT GTNV TEXVOAOYiaL

aviyvevong nAov.

210 Kepdhowo 8 Opmg, £€yve n OKOVOUIKY HEAETN TV cuotnudtov 1 ontolo amédelle Ot
T0 MO amodOTIKO cvoTNUE NTtay avtd Tov Kepaiaiov 7, Aappdvovtag mavta voymn to
KEPAANIO apykng emévovons. Metd amd ) peAiétn tov kdbe cvotiuatog Pyaiver edkoia
10 ovumépocpa 0Tt T POTOPOATAIKA 0modidovy apKeTd mePocOHTEPO Oomd  TIg
OVELOYEVWNTPLEG LTS NG KAlpokag. Avtd ocvpPaiver 610TL Ol OVEHOYEVVITPLES
Aertovpyohv BEATIOTO G TEPLOYEG PE UEYAAES TaXDTNTEG AVELOL EVA TO QOTOPOATAIK
Aertovpyohv LE TOV KOAVTEPO TPOMO GE MEPLOYES UE APKETA peydAn €kBeon og MAlokn

axtivoPoAic.
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H meployn tov Beheotivov, mov amoteAdel Kot Tov y®po OTov oTeYdlETOL TO KTNPLO TOV
eMAEYONKE Yoo TN peAétn, Owbétel KMpotikd Oegdopéva To. Omoio. EVLVOOLV TNV
€YKOTAGTOON GLOTNUATOV POTOPOATUIKAOV. e o GAAN Tepintwon, omov o eiyope vo
KOVOLLE e Lo TEPLOYT LE HEYOADTEPO VYOUETPO, N HE L0 TEPLOYN TTAPAOAAACTIOL OTTMG
Yy TopAdeypo £va. Vnot, M ToyLTNTO TOV AVEROL GE éva TéTolo PEPOG OBa eivor apketd
HEYOADTEPN KO EMOUEVAOS Ol OVEHOYEVVITPLEG OWTOV TOL TOTOL Ba MTOv OpKETE O
amodotikés Ko Bo elye mOAD peyohOtepo vOnUo Vo LREAPYOLV. LTV GUYKEKPIUEVT
TEPIMTMOOT OUMG KO YEVIKA Y10 TO HEYOADTEPO UEPOS TNG NIEPOTIKNG EALASG, N nAtok|

evépyela etvar n amdvinon oto mpOPANua TG oAoéva Kot avEavopevng (ntnong evépyelag.

Y€ YEVIKEG YPOUUES 1| GUVOAIKT NAOKT] EVEPYELN TTOV PTAVEL GTNV EMPAVELL TNG YNG Elvart
nepimov 121.000 TW. T'a v kdAvyn OA®V TOV EVEPYELNKOV aVAYK®OV TNG ovOpoTdTNTOC
apkel n expet@Arevon tov 0,000001 g evépyelng avtg. Aegv givon vrepPoin va mel
Kavelg 0Tt M Aokt axtivofolion pmopel TeMkd vo glval 1| TPAOTY EVEPYELNKN TNYN Kot
weatd n poévn evepyetakn nyn yio 0€ppavon, niektpiopd Kth. To av Opwe o fAMog umopet
v, OMGEL OAN TNV €vEPYELD TOV YPEdleTan Yo £vo KOGHO Tov Ba avamTHGGETAL GLVEYMG,
eCaptdror amd tov Tpdmovg mov Ba PfpeBovv Yyl TV EKUETAAAELGT TNG NMOKNG EVEPYELNG.
[11]
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IHAPAPTHMA

IHAPOYXIAXH TYHHOAOI'IOY

MONAAEX ENEPT'EIAXZ-IZXYOX

XYY

» Watt - [W]

ENEPI'EIA
« Joule —1j=1 kg *m/ (s 2)

* KivoBatwpa — [KWH] avtimpoocwnedel Ty evEPYEIRL TOL TOPAYETOL 1) KOTOVOADVETOL

KOt T Aettovpyia yio. o dpo unyoavig oyvog 1 kw.

[TPOOEMATA

*kilo — [K] - 1013
emega —[M] —10 "6
egiga — [G] — 109
stera — [T] — 10 M2
epeta — [P] — 10 ~15

eexa - [E] - 10 ~18
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HNPOXITIITOYXA HAIAKH ENEPT'EIA YTHN EINOANEIA TOY
2YAAEKTH

Ac * It

METAAIAOMENH XTO PEYYXTO OEPMIKH ENEPI'EIA

Ac * It * Fr(ta)

2YNOAIKEY OEPMIKEY ATIOAEIEY YXYAAEKTH

Ac * Fr* UL (Ti - Ta)

QOEAIMH OEPMIKH ENEPTEIA

Q= Ac * [It * Fr(to) — FrUL* (Ti - Ta)]

XTII'MIAIOY BAOMOY AITOAOXHY YYAAEKTH

n=Q/It* Ac

Omov

AC em@AVELD TOV GLAAEKT

It évtaom nAoakng axtivofoAiag otV EMEAVELL TOV GLAAEKTY [e KAlom t
Fr cuvteleotc Beppikng amoAiafng Tov GLAAEKTN

UL cuvteleoTnC EVEPYEIOKDV OTOAEIDV TOV GUAAEKTN

T GUVTEAEGTIG OUTEPUTOTNTAG TMOV OAUPAVAV KOAVULATOV

0. GLUVTEAEGTNG ATOPPOPNONG OTOPPOPNTIKNG ETLPAVELNG

Ti Beppokpoacio Tov PeVGTOV TNV €GOS0 TOV GLAAEKTY

Ta Oeppoxpacio mepiBaiiovtog
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Op1lHvTo GLVICTOGO TNC TOYVTNTAC TOV AVELOL GE TLVYOL0 VWOC dlveTal amd

TOVC TOPUKAT® TUTOVC

v/vo = [In (H/zo)] / [In (Ho/zo)]

l

v/vo = (H/Ho) n

omov

V gtvan n taybtnta tov avépov oto vyog H

VO givon 1 TaydTTa 6To VYOG avagopdg Ho, mov cuvnfwg etvar 10 pétpa
Z T0 VYOG TPOYLTNTOG TOL EOAPOVS

N TOPAUETPOC TTOL £EQPTATAL OO TNV TPUYVTNTA TOL £0G.POVE

Mé£poc Tnc 1oYVOC TOV OWVEUOD TOL 1) CVELLOYEVVNTOLO LETOTPETEL GE UNYOVIKN

4

EVEPYELQ

Pm=1/2*Cp*p*S* V"3
Omnov

p = TokvoTnTO

Cp = ovvteAeotg 1oy00g

S = em@dveln chpmong

V = tayvmta
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H emowo mopayouevn evEpyelo. WOC  OVELOYEVVATPLOS OIVETOL omtd TN

TOPOKATO GYECN

Eyear = 8.760 * £( Fi * Pg ) KWH

Omnov

Fc 010G 6UVTEAESTNG EKUETAAAELONG

Pg mopayduevn 160G TG AVELOYEVVITPLOG
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