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ITEPIAHYH

H mayxoomo kKipatikny oAiayn, o€ cuvovaoud pe v EAVTIANGCT TOV 0PUKTOV KOVGIU®V,
€xel 00MYNOEL o€ pia Tpoomdbeia aneldptnong and To 0puKTA Kovoia. TOCO 1 EMGTNUOVIKN
KOWOTNTO 0G0 Kol Ot VIevBuvol AYNG TOMTIKOV OTOQACEDV ovalnNToOV EVUALOKTIKEG
Aboeglg ota Bépata g evépyelag Kot Tov petapopav. Ta frokavoiua kot 101Kd 10 Provtilel,
Qaivetal va givat, av Oyl avVTIKOTOOTATES TOV TETPEANion, Giyovpa TOAD KaAoi d16.00y0l Tov.
2NV TOPOVCH SITAMUOTIKY EPYAGI0 GUAAEYOVTAL KOl TOPOVGLALOVTOL EMKVPOUEVO dEGOUEVH
OV 0POPOVV 6T SLUPOA TG Propdalag otV Tapaywyn BepuodTNTUC, NAEKTPIGLOV, 1G6YDOG
Kol Prokowoipwv, dAAd Kot 6TO0 SNUOVTIKO polo tov Plokavcipmv oto ydpo tov AlIE.
Tuquo g epyaciog agepmdvetal oto Bépa yprong Tov eutdv Plopalog wg mpdTg VANG
mapaymyns Proevépyetag kot €otialel oty €€ETAOT TNG KAAMEPYELQG TOV EVEPYELOKOD (PLTOV
¢ ayproaykwéapog (Cynara cardunculus Lyla mapaywyn ProvtiCel. To {ntoduevo givar n
TpomOnomn Ko avanTuEn Tev Brokowoipwv, ®ote va, ekpetailevtel 1 EAAGSO TIg sukaipiec,

va, ETALOOVV TO oNUEPIVE TPOPANLLOTO KOL VO TTPOETOWAGTEL Y10l TIG OVPLUVEC TPOKANGELC.

AéEag Khewowa: Avoveooipeg [nyég Evépysiog, xhpotikn oAAayn, evépyein Propdlog,

Blokavcipa, evepyelarkég KOAMEPYELES, OyPLOAYKIVAPO.
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ABSTRACT

Global climate change, coupled with the depletion of fossil fuels has led to an effort to reduce
dependence on fossil fuels. Both the scientific community and policy makers are seeking
alternative solutions to energy and transport. Biofuels and especially biodiesel, if not
replacing the oil, seem to be definitely very good successors. In this dissertation validaded
data are collected and presented, concerning the contribution of biomass to the production ofe
heat, electricity, power and biofuels, and also to the important role of biofuels in the field of
renewable energies. Part of the dissertation is devoted to the use of plant biomass as feedstock
to the production of bioenergy and focuses on examining the cultivation of the cardoon
energy plant (Cynara cardunculus L.) to produce biodiesel. The aim is to promote and
develop biofuels, so as Greece takes advantage of the opportunities to solve current problems

and get prepared for tomorrow's challenges.

Key words: Renewable Energy Resources, climate change, biomass energy, biofuels, energy

crops, cardoon.
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YYNTOMOI'PA®IEE & APKTIKOAEEA

XYNTOMOI'PA®IEYX KAI APKTIKOAEEA

AIIE Avavemnoiueg [nyéc Evépyetog

EE Evponaixn ‘Evoon

EK Evponaix)y Kowvomnta

ETBE AtBvrotprroPfovtoraifépac

ETBE ABvro—tprrotayng—povtviabépag

HITA Hvopuéveg Iolteieg Apepikng

INAXO Ivatitoutov Aypotikng AvArTuéng Kot ZVVETOPLOTIKNG
Owovopiog

IXTAME Ivetitovto Xtpatnyikdv kot AvartvElokdv Meletmdv

KAII Kown Aypotikn [ToMtikn

KAIIE Kévtpo Avavewoipov IInyav Evépyeiog

MTBE MeBvrotprrofovTorladépog

OOZA Opyaviopod OKovoKnG Xuvepyaciog Kot AvATTuEng

ITAXEI'EX [Hoavedinvia Zvvopoomovdia Evicewv Aypotikdv Xvvetaipiopdv

T Toévor [coduvapov [etpedaion

Y.H.E. Ydponhektikd epyoctdcia

BP British Petroleum

CH, MebOdavio

cm centimetre §kotootOUETPO)

CO, A10&eidio Tov avOpaka

DME B1oowéfuiabépag

EMPA EABetikd Opoonovolaxo Topvpo Emomung ko Teyvoroyiag
Ykov

FAME Fatty Acid Methy Esters o&é@utikdv elaimv

FAO Opyaviopog Tpoeipwv kot Aypotikng IoAitikng tov
Hvouévov EOvav

GJ gigajoule

GW Gigawatt

GWh Gigawatt Hour

H Yopoyovo

H,O Nepd

H>S Yopobeto

ha Extapio

HCV High Calorific Value Yyn\n Oepudwkn A&ia)

HTU HydroThermalUpgrading®uvBetikod Brokodoipio)

IEA Energy Information Administratiomedvric Emitponn
Evépyetag

K20 Oé&gidio KaAiov

km kilometer

ktoe thousand tons of oil equivalent

kW kilowatt

LCV Low Calorific Value Kaunin Ogpudikny Aio)

LHV Lower Heating Valueyouniotepn a&ia Oéppoavong)

Mt megatones (million tones)

m/s Meter/second

MJ megajoule
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mm Millimetre (yt\ootopeTpO)
MW megawatt
N almto
NH3 appovio
odt oven-dry tonnes
P,O5 [Tevto&eidio Tov PcPOpOv
SO dro&ediov Tov OBeiov
WEC World Energy Councillaykocuo Xvppoviio Evépystog
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EYXAPIZTIEX

EYXAPIXTIEX

H mopovoa petamtuylokn SmAopotikny epyocio pe titho «Avavenowieg TInyég
Evépyelag: Tlapayoyn Evépyelag and Blopdlo — Blokavoipo» £ytve ota mAaicto Tov
[Mpoypdupatog Metamtuylok®v Xmovddv  «Xmpikr Avdaivon kot Atayeipion
[TepifdArovtog» tov Tuqpatog Mnyavikov Xopota&iog, I[loAeodopiog ot

[Teprpeperaxng Avamroéng tov Iavemotpiov Osccariog.

Avtikeipevo g epyaciag elvar o poAog TV PlOKOVGIHOV OTO YDOPO TOV

OVOVEDGULOV TTNYADV EVEPYELOG.

YrebOvovn katd v ekmovnon ¢ epyaciag Ntav n K. Okya XpiotomovAov,
avamAnpotplo kadnyntpoe Avéamtoéng kar Ilpocotacioc Aypotikov kot Opevov
Xmpov, otnv onoia Bo OeAa Vo EKQPACH TIC EIMKPIVEIS EVYOPLOTIEG LOV Yol TNV
KaBodMynon kot VIOoTHPIEN NG, OAAG KOl Yyl TNV €vkoipio. Tov Hov £3mGE va

aoyoAnBm pe BEpa ¢ apeokeiog pov.

‘Eva peydrlo evyopiotd opeilm kot 6to dtevbuvrn K. Kovykoro kot toug kabnyntég
tov [IMX yo TIG YVOOELG KoL TIC EUMEPIEC TOV OAOL HOGC OMOKOUICOLE KOTO TN
OLIPKELD TOV GTOVIDV HLOC.

AxoloV0wg, Ba MBera va ekQpAo® TNV EVYVOUOGVUVI] LOV GTNV OIKOYEVELD LOV,
OTOVG PIAOVG Kol 6€ OAOVG OGOV ELPAVAS 1] APAVAOS e otnpllay Katd TV oldpKel
TOV GTOVODV LLOV.

To peyaddtepo gvyaplot®d OLmG T0 0Peihm 610 B0, Yo TNV VYEio Kot T THPIEN TOL
pov €otve kaf’ OAn 1 ddpkela Tv onovdmv. Xmpig ™ Pondewa Tov, titota dev Ha

nrav £PKTO.

Bolhog, Zentépupplog 2010

[Tarayswpyiov Avva
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EIZAT'QT'H

A) T'eviké Mraicro

O avBpomoc KaAeital v ovTILETOTIGEL TV oNuepov nuépa 0o TpoPfAnuata peilovog
onuaciog mov Ba kpivouv ev moAAoig TV peArovtikn gunpepio Tov. To €va gival ot
MEPLOPIOUEVEG  TTOGOTNTEC TOV  AMOOEUATOV  TOV  OPLKTOV  KOLGIU®V, OV
YPNOYLOTOLOVVTOL KLPIMS Yo TNV Topaymyn Beppdtnrag, evépyelag Kot Kivnong, Kot
10 dgvTEPO, M TEPIPAALOVTIKY emPApuvon, Tov Onovpyeitor pe v e£6pvén, ™

HETOQOPE, TNV Ko Kot TIG dAAEg TOAVES YP1|OELS TOVG.

M koA amdvinon ota mo Thve CnThirato, Vol 1 6TPOPY OTIS OVOVEDGLIES TNYEG
evépyelag (AITE). Tétoleg mnyéc, 6mmg givat 0 NAMOg, 0 AveNog, To vePO, N Propdala Kot
N yewbeppia, ovOVEDOVOVTOL CULVEXDS KOL OTOTEAOVV TEPPOAAOVTIKA  OIMKES
teyvoroyieg. Otv AIIE pmopodv vo omoTteAEGOLV CMUAVTIIKO TOPAYOVIO Yo TNV
KGAVYN TOV  avayk®v  €vOg  CLGTNUOTOC MAEKTPIKNG  evépYelng, Kabdg Tto
YOPOKTNPIOTIKA TOVG TIG KABIGTOUV oLOTATIKO oTolElo oG VENS aVATTLEIOKNG
TOMTIKNG KOl HOVOOIKY HAKPOTPAOESUN amdvIinon otnv Topeio. TPOg TV 0ELPpOPO

avamToén.

H mpodOnon tov AIIE mopapéver onpepa, pio ond 11g facikés mpotepandtnteg 1060
oe eminedo Evponaikig Evoong (EE) 660 ka1 6e maykdéouo eninedo 610 TAQIGLO
pog «Prooung evepyelokng avantuéng». O Pacikodg otdyog mov apopd ot AIIE

elvail n 660 10 SLVATOV PEYAAVTEPT) O1EICOVOT] TOLG GTNV EVEPYELNKT] OLYOPdL.

H Buoopala €xel avayvoplobel wg g amd TIG ONUOVTIKOTEPES OVOVEDGIUES TTNYEG
EVEPYELOG, KUPIMG AOY® TNG OIKOVOUIKNG PLOCIUOTNTOS KOt TG GIAKOTNTAS TNG TPOG
10 mepPdArov. Amd v mpdTN TETPEANIKY Kpion mov onpewwdnke to 1973, 1
Bropala Bewpndnke, kot o€ KATOEG TEPUTTAOGELS TPOWONONKE, GOV EVAAAAKTIKY TNy
evépyelag Evavtt g xpnong ocvupatikedv Kovsipmv. To 19901tav oM avaueso oTig
TEGOEPLS UEYOADTEPES TNYEC evépyelng oto KOopo, epodidloviag to 13% g

ypnoponotovuevng apykng evépyetog (Hall, 1997).

H ocvpuPoAn g Propdlog oty mopaymyr Oeppotntog, NAEKTPIopov, 1oyvOS Kot
Blokavoipwv givar kaboprotikr). Mropel va vofaiieton oe eneéepyacio oe d1dpopa
VYPa Koo, uTopel va Kaegl 1} vo cuyKael pe Ta cupfotikd kavoipo 1 va eEaepmbet
Yo TV Tapoy@yn Oepudtnrag Ko nAekTpikng evépyetag. Ta Prokadoyia @aiveton va

etvat, av Oyl OVTIKOTAGTATEG TOV TETPEAioV, Giyovpa TOAD KoAoi S1ddoyoi Tov.
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Bpébnkov ynid ommv moAtikn atlévra oebvog kot M avénon ¢ mayKOGULoG

TOPOYMOYNG TOLG AVAIEVETAL VA gtvar parydaio.

Ta kpdn, Vo av&avouevn mieon, oTPEEOvIaL 6To PLoKAHGILO Y10 VO IKOVOTTOT|GOLV
v avavopevn {\Tnom Yo Koo Kiviong, Yo vo Tapdyovy eyydpio EVEPYELDL Kot
YL VO KOTOTOAEUNGOUYV TNV KAMOTIKY oAlayn. Avdpeca otovg AOGYovg mov
mopoKiviioay TNV vV100ETNoN TOV EVOAAUKTIKOV KOLGIU®V Kol Kafiotovv 1dtaitepa
ONUOPIANY KOt EAKVGTIKY TNV TPOOTTIKT TG YPNONG TOVS givat Kot 1) TANOdpa TpOTOV
VAMV 7OV YPNCLULOTOOVVTOL Y10 TNV TOPAY®OYN TOVS, KOl EMTAEOV 1 duvatdTNTa
peloone twv ekmoundv dtoewiov tov AvBpaxa, €POCOV OVTEC He TN YPNoM
ocvpPatikdv Kovucipmv avapévoviol va avénbodv mapd tov cvopewvnbévia otdyo
peimong avtov pe to I[pwtdékorro tov Kidto, e duGapesTeg GLVETEIEG TOCO OGN

poéAvven Tov TEPPAALOVTOS OGO Kol GTIG AVOUEVOUEVES KAUOTIKEG AAAOYEG.

B) Xkomég kar Xtoyor tns Epyoaciog

g ovTO TO TAIG10, 1] TOPOVCH PETATTUYIOKT OUTAMUATIKY EPYOCIN £XEL GO GKOTO VO

KaTadei&el To pOAO TV BLOKOVGIH®OV GTO YDPO TOV OVOVEDCLUOV TNYDV EVEPYELNG.

I'V avtdv 10 oKomd, TUNUA TG epYACiOG, APLEPMVETOL 6TO B XPNONS TOV PLTAOV
Bopalag wg mpdtng VANG moapaywyns Proevépyelag, xkabng pépog g Propdlog
ATOTEAOVV TO EVEPYELNKA QULTA, 1| KOAMEPYELD TV OMOi®MV amotedel Pacikd oTotyelo
OTNV EVEPYEWONKN TOMTIKY TOV TEYVOAOYIKA OVERTUYUEVOV YOPAOV. Ol eVEPYEINKES
KaAMEPYELEG, €xovv avaeepBel oty PipMoypapic ®G o amd TIG UEYAADTEPES
dvvatotreg TV TYOV Propdloc oto péAlov: «OTO0ONTOTE CMUAVTIIKO EMITESO
nopoyns evépyewg amd Popdlo Bo ypelaotel va ompyybel oTIC VEPYELNKES

KaAAiéEpyeleg» (Bauen, Woods «ddailes, 2004).

Q¢ ek ToOTOL, M gpyacia avt e&etdlel TEPIANTTIKA TIG KLPLOTEPES EVEPYEINKES
KOAMEPYELEG Ko €0TIALEL G€ éva VEO TOALETEG PLTO TOPAY®YNG Plropdloc mov &xet
depevvn et apketd o mepopatikd eninedo omv EALGSa. H kodAiépyela avtn eivou n
aypoaykwvapo (Cynara cardunculus L.po KoAMEPYEL amOAVTO GOUPOVY UE TV

VEQ QLYPOTIKT] TOMTIKT] YOUUNADV EIGPODV KOl GLYYPOVOS PIAKT TPOG TO TEPPAAAOV.
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I') Aopn Epyaciog

H mapovoa petamtuylokn SwmAopoatiky epyacia, pe 0épa «Avavedowueg TInyég
Evépyelag: apaywyn Evépyelag and Blopdlo — Brokavoipoa» dtapbpmvetar ota e€ng

EMUEPOVG KEPAALOL:
Ewaymyn

[Tpoxertan yio o TopodV KePAAO10, 6TO 0TOi0 TOPOLGLALETOL GVVOTTIKA TO BENA TNG

gpyaciag, 0 oKOmAG NG, KoM Kt 0 TPOTOG SOUNGNS TNG.
Kepdraro 2: Evepysrokd amo0épota ko Tnyég evépyerag

210 KeEPAAOLO aVTO, YIVETOL (O EIGAYWOYT OTNV £VVOL0L TNG EVEPYELAG, ETXEPELTAL 1oL
avVOoKOTNON NG TPEXOVGOS TOYKOGULOG EVEPYEINKTG KATAGTAOTG KOl AVAOEIKVOETOL
10 {TNUa TG EMAPKELNG TV GUUPOTIKOV TNY®OV EVEPYEWNG KOl TOL YEVIKOTEPOU
NTALOTOG NG EVEPYELNKNG KATOVOAMONG KOl 1) COUVOESN TOVL HE TNV KALLOTIKN

aAAOYY] KO TV AELPOPO avamTuln.

[TapdAinia, mTapovcstaletor n €vvolo NG OVOVEMCIUNG TEXVOAOYIOG Kol YiveTol o
KOTNYOPlOTOiNGY, K®OWKOTOINoN, KOTOypa®yn Kol omotiunon Ttov  Pocikov
teyvoroylov ATIE mov ypnowonotovvion oty EE kot otnv EALGSa.

Kegpdraro 3: Evépyero and Bropala

AVTO TO KEQPAANLO ATOTEAEL U0 VTOTEANG TAPOVGIOCT) EVIUEPMTIKOD YOPOKTNPO Y10,
T1G O1dpopeg TEYVOAOYiEG expeTdAlevong TG Propdlog Yo Tapay®yn NAEKTPIKNG Kot
BepLuKng evépyelag, To SLVOUIKO Kot TOPAOEIYHOTO EPOPUOYDV GTOV KOGHO KOl TNV
EAMGda, kabng kot Tic eeMEelg oToV TOUEN AVTO.

EmnAéov, avagépovtar Pacikéc mANpo@opiec Y TIG KLPLOTEPEG TEYXVOAOYiES
petatpomng G Propdlag e oKOmd TV Tapoywyn EVEPYELNS KOl KOVGIUL®V.

210 1010 KEPAAOLO, OVOEPEPOVTOL TO TAEOVEKTNUOTO KOL TO MUEOVEKTNUATO TNG
Bropalag, kabmc Kot o1 epapUOYES EVEPYELOKNS a&10mTOINONG TNG

Ke@draro 4: Brokavopa - Ya0o E0€LS KO EPOTNHATIKG,

270 KEPAAOLO OVTO, EMYEIPEITAL IO KOTAYPAPT TOV PACIKMOV EVVOLDV TOL 0POPOVV
o Prokadoyo. Apyikd, ovaeEépovial TEPLYPOUEIKH To €101 TV PloKavcipmv Kot

avVOADOVTOL Ol SAPOPES EVVOLEG GTOV TOUEN TOVE.
INveton poe mpoomdBela amoca@viong TV Op®V, GLVOTTIKNG KOTOYPOQPNS TMOV
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ONUOVTIKOTEPOV OQPEAELDV, OAAE KOl TOV UEYOA®V OIKOVOUIKOV, TEPIPUAAOVIIKOV

KOl KOWOVIKOV OIANUUATOV, TOV £X0VV TPOKOYEL omd TN JPACTIKY OVATTUEN TOV
Topéa 0VTOV, KOBMG KOl TO OGO €VPEMG YPNOLOTOIOVVTIOL TO. PLOKOVGCLUN GTNV
Evponn kot v EAAGSa. [TapdAinda, yivetor pio cOVIOUN ava@opd 6T VOLOBETIKES
Kol KavovioTikég puBuicels oyetikd He to frokavoipo otnv EE kot oty EAAdoa

E0KOTEPQL.

Keparawo 5: Evepysrokn yeopyio kor Prokavoipo: XTpo@r] OTIC EVEPYELOKEG

KOAMEPYELES

To KePdAoo OVTO OPLEPMVETOL GTNV TPOOTTIKY TAPAYMYNG PlOKOVGIHmV pe
YPNOT  EVEPYEWKADV KOAAEPYELDV. AVOQEPOVIOL TEPIMNATIKA Ol  KLPLOTEPES
evepyeEloKkEg KOAAEPYEleg Kot €oTidlel oty e€étaom g KaAMEPYEWG €VOG VEOL
TOAVETOVG PLTOV TapaymyNs Propdalos, g aypraykwvapag (Cynara cardunculus).
E&etaleton avaAvtikd ®g mPog TIC KOAMEPYNTIKEG OMOITAOELS, TIS OMOOOGELS, TO
KOGTOG Tapoy®myNS TG Popdloc yioo evepyelakovs oKomovs, Kabmg kot TG mboveg
TapAAANAES YPNOELS TNG TapayOuevns Propdloc.

Kegdroro 6: Zopnepaopata - Ipotdoseig

To rtelevtoio KePAANO OAPIEPDOVETOL OTI OCLYKEVIPMTIKY TOPOLGIACT, T®V
ONUOVTIKOTEP®V CNUEIWV - CUUTEPAGUATOV KOl TPOOTTIKMV TOV TPOEKLYAV OO TNV
nopomave peAéTn. TELOG, dTLITOVOVTOL KATOIES TPOTAGELS Yol TNV KATOTOAEUNON
TOV €VEPYELNKOD TPOPANLOTOC KOl TNV TPo®ONoT Kot oviarTuén Tov Brokovcipoy,
wote va emAvfodv o onuepvé TpoPfAnuata kot vo tpogtolpactel 1 EALGSa yio Tig

OQVPLOVEG TTPOKANCELS.

Bipioypagia
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KE®AAAIO 1°

Evepyelaxkd amobépata Kol mnyeg evépyetog
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ENEPT'EIAKA ATIO®GEMATA KAITIHI'EZ ENEPI'EIAX

1. ENEPTEIAKA ATIOOEMATA KAI IHI'EX ENEPT'EIAX
1.1 Ewoyoy

H yvdon tov mnydv evépyelag amokTd oTic HEPES Lag 1laiTtepn onpacio TOG0o Yo Tov
AOY0 TNG TOWKIAGTNTOG TOV OVTIKEWEVOD KOl TOV TPOYLOTIKOV SIANUUATOV ETAOYNG

OV ELGAYEL OLTT, OGO KO Y10 TV OLVOLKN TOV EUPOVICEL O TOUENG EVEPYELAG.

Y10 mAaicle TOv TaPOVTOG KEQOAaiov, yivetor pio €wooymyr oty €vvola g
EVEPYELOG, EMYEPEITOL UL OVOOKOTNGOT TNG TPEYOVOHG TAYKOGUIOS EVEPYELOKTG
KOTAGTOONG KOl avadEIKVOETOL TO CNTNUHOL TG EMOPKELNG TOV CLUUPBOTIKOV TNy®V
EVEPYEWG  KOL TOVL YEVIKOTEPOL {NTNUOTOC TNG EVEPYEWKNG KATOVAAMONG KOl 1

OVVOECT] TOV HE TNV KALLOTIKY 0AAQYT Kol TV OEWPOPO avamTuén.

Ta mepPordoviikd mpoPANUate €KONAMVOVTOL HE TN OPOLVOUEVT] KALLOTIKY|
aAlayn, mov £xet avadelyBel oe peilov BEUA TOMTIKNG, EMIGTNUOVIKNG, OIKOVOLIKNG
Kol avorntuélakng aviumapdfeonc. o 1o mpoPAnua evBhvetanr Kvpimg N Tapaymyn
evépyelag amd opuktd kavowa (tetpélato, dvOpakag, puotkd aépto). H pbdraven tov
neptPdAlovtog €&’ autiog TG KOVoNG TOV OPLKIMV KOVcipwv ot Prounyovio, ot
avtokivnta, oto KTipla K.AM. €xel @thoel oe emkivovva Opra. Tlapdrinia, m
ouvelopeVn KaTOvOA®GN | LAALOV GTOTAAN TOV TEPLOPICUEVOV ATODEUATOV TMOV

OPLKT®V KOVGIL®VY, OV UTOPEL VO 0N YNOEL TOPE GTN GTASIOKT) TOLG EEAVTANGT).

Ot gvodhokTikég AGELS, OU®G, VITaApPYovy NoN. O cLVOLOCUOG AVOVEDCIU®Y TNYOV

EVEPYELOG LE TNV EEOIKOVOUNOT) EVEPYELNG TPOGPEPOLV TN LOVT] oA d1EEDDO.

1.2 H onpaocia g evépyerog

H evépyela elvar ovvopacpévn pe v dmapén g (ong ot yn. Amoteiet Evav amd
TOVG POCIKOTEPOVS GUVTEAECTEG TOPAYMYNG KOL 1] ONUAGI0 TNG OTn dloThpnomn Kot

e€EMEN g Comg eivar kaboprotikn (KaidéAing & XolPatlng, 2005).

Aéyeton OTL koTéYEL TNV LYNAGTEPN 00N OTOV KOTAAOYO TPOTEPOLOTHTMV KOl
npobmobécemv Yo v avOpdmiv gunuepia. H kowvovikny Kot ToMTIcHIKN avamTuén
TOV avOPAOTOL Kot 1 SLPOPOTOINGT TOL Ao T LIOAouTa {da, £xel KoTaoTel duvath
HE TNV EKUETOAAELON TOV EVEPYELONK®V TNYdV. Avtd 0Ogv onuoivel Ott M
YPNOLUOTOINCN TNG EVEPYEWNG £XEL LETATPEYEL TNV OvOp®OTOTNTO GE OVTO TOL Elvarl

onuepa, oAAG OTL Ywpig TV evépyela 1 avBpomdtnta dev Ba Bprokdtav oto emimedo

19

[NAITATEQPI'TIOY ANNA

Institutional Repository - Library & Information Centre - University of Thessaly
12/05/2024 07:30:41 EEST - 18.188.60.124



ENEPT'EIAKA ATIO®GEMATA KAITIHI'EZ ENEPI'EIAX

avantuéne mov Bpioketar onuepa ([amaiwdvvov, 2008).

H evépyera, otnv akatépyaostn Lopen g, £ival £vag PLGIKOS TOPOG TOV LVITAPYEL GE
agBovia. Evtohtolg, otig oVyypoveg KOWmVIeg, TOv TOPEYOLV £V DYNAO EMITESO
VINPECLOV OTA UEAT TOVG, Ol OKATEPYOOTES LOPPEG EVEPYELNG OEV EIVOL OTOPOLTHTMG
oLUPatéG e TIG AEITOVPYIEC TOL GLUVOLOVTOL LE TNV YPTYOPT EKPLOUMYAVIOT] KO TNV

EQOPLOYN TV GUYYPOVAOV OIKOVOUIK®OV GUOTIUATOV.

H petatponn tov @uok®v anydv evEPYELNS GE XPNOLUEG LOPPES KOL GTIS TOCOTNTES
7OV amottovvToL Yo TV Propnyovio, TG LETAPOPES KoL TNV OIKIOKN Y¥PNoN vt pio
oxetkd mpdéspatn avamtuén. H exPropnydvion omaitnoe tm ypnon tov unyovov
OTUOV TPOPOSOTOVHEVAOV HE EVAO OTO OPYIKA OTASLA TNG, MeTOmMnO®VTOS Paduiaio
omv g&aptnon and tov avOpoka kot 1o meTpéAato. O 200¢ advag €ide pia ypryopn
dvodo tov e€nhekTpiopon, Kot oev dtapaivetar Kavéva t€log og avtd. H mapaymyn
NAEKTPIKNG EVEPYELNS, apykd PBaciouévn otov avOpako Kot €TEITO 6TO TETPEANLO,
eCaptdton axkoépo omd Tov GvOpoka, OAAG OAO KOl TEPIOCOTEPO OMO TNV
VOPONAEKTPIKY EVEPYELD, TNV TLPNVIKY O1AGTOCT), TO PUOIKO 0EPLO, Kol OTIG UEPESG
LOG, OTIG OVOVEMGIUES TTNYES eVEPYELNG OMWS 0 aépag Kot 0 NAog. Ot teyvoroyieg
HETOTPOTNG €xouv cvpPadicel katd £vo PeEYIAO UEPOC LE TIG OMOUTNOELS, Kol Ol
VEDTEPEG MOPPEG YPNOUOTOINONS OMOLTOVV GUYVAL TIG «OYNAOTEPES» HOPPES

evépyelag, ommg n niextpikn evépyeta (Ghoniem, 2010).

1.3 Xpno1pomoroOpeveg myég EvEpPYELNG

> onuepwvn e€moyn 1M avlpomOTNTO KOTOVOAMVEL HE EVIATIKOVS PLOUOVG
«OomoONKEG» eVEPYELNG N OAMMDG TNYEG EVEPYELNG TTOV JLABETEL 1] GVOT KOL Ol OTTOLES
LITOPEL VOL OTOLTOVV EKATOUUDPLO ETOV Yo Vo, dnpovpyndodv Eava (yio Topadetypa
10 meTpélano, ol Ayviteg), N vo EavaoynuatiCovtor dueco dote vo, dwotibevron
TPOKTIKG ApeioTes (Yo Topadetypo 1) evEPYELD TOV A0V, TOV avép®V) (A&admoviog
& T'eheyévng, 2005).

Awkpivovpe €01 -GOUEOVA HE TO GYETIKO pLOUS avadnuovpyiog Kot KotavaA®mong
TOVG- 6VO Pacikég Katnyopiec Tnydv evépyelag. Tic avaidoipes (] oopfatikéc | un
avVOVEDGINES )| EEAVTAMNOLNES) KOl TIC avavedoues (| un avaloolpes 1| faeg q

EVOALOKTIKEG).
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1.3.1 AvaveaowyeslInyéc Evépysrog (] pn avel®@opueg 1) mes | EVOALUKTIKES)

Eivaw ot myég mov avavedvovtal cuveymg Kot TaxEws (CVYKPIVOUEVEG TT.Y. LE TOVG
YPOVOLG YEMAOYIKOV TEPLOO®MY TOL AmOLTOLVTOL Yo TN Onuovpyio dvBpaka,
TETPEAALIOV, PVGIKOD aEePioV), emTpENnOVTOC TV otabepr| Kot a&lOTIoTH XPYOoT TOVG.
‘Exovv ocav Bacikn tovg mpoérevon tov fao ([I€pdiog, 2007).0 fAog, o avepoc, to
TOTAULO, Ol OPYOVIKEG VAEG 0T TO EVA0 Kol OKOUTN TO OMOPPILUATO OIKIOKTG KO
YEWPYIKNG TPOEAELONG, Elval TNYEG EVEPYELOG TTOV 1| TPOSPOPA TOVG dev e&avTAeitan
noté. EmmAéov, 0TI avaveDOoLES TNYES EVEPYELOG OVIKEL KOIL 1] YEWOEPLIKY EVEPYELL
OV TTPOEPYETOAL OO TO ECMTEPIKO TNG YNG Kol OXETILETOL PE TNV NPOLGTEIOTNTA KOL TG
EOIKOTEPEC  YEMAOYIKEC KOl YEMTEKTOVIKEG ovvOnkeg ¢ kdBe  mePLoyNg

(Momaiodvvov, 2008).

H dmapén evog Beopcod kot enevoutikod miaisiov avantuéng tov AIIE and povo
TOL 0V TPOCEEPEL Timota, €dv Oev veiotatol 1 aviicToyn VmOPEN OPLUGV
TEXVOAOYLOV Y10 Vo, TNV vootnpiget. Q¢ dpueg teyvoroyieg AIIE yapaktnpilovion
ekelveg Yo TG omoieg €xetl dapopemOel kAmolo ayopd, £0T®M Kot EEEOKEVIEVT, Kot
&xouv Eepyel amd TO €PELVNTIKO-TAOTIKO O©TAd10. Ol TEPLooOTEPES QMO  TIC
TEYVOAOYiEg avTEG eivan oM N TANGLAlovy va Yivouv OIKOVOLIKO EKUETOAAEVCIUEG,
waitepa Otav ANedel v’ OYIV KoL TO0 EGOTEPIKO KOGTOG TNG TOPAYOLEVNG EVEPYELOG
(mep1BoAhovTiKO-KOWVOVIKO). Q¢ TETOEG UTOPOVV VO YOPUKTNPLGTOVY TOL GUGTHLLOTOL
evepyelokng aglomoinong g Propdalag, To CLGTAUATO EKUETAAAEVONG TNG OLOAIKNG,
NG LOPOSVVOUIKNG KoL TNG YEMOEPLIKNG EVEPYELOG, TO PMOTOPOATAIKA KOt To BEPIKA
NALOKA CLGTHHOTA KO, GTNV KOTeBuVoN NG ££0IKOVOUNGNG EVEPYELOG, TO TAONTIKA
nAokd cvotiuato. Extog amd Tig Aeydpeveg dpiueg vapyovy kot GAeg Oyl OG0
eEeMypéveg teyvoroyieg AIIE (m.y. texvoloyieg via TV eKUETAALEVOT TNG EVEPYELOG
TV Bohacoiov KOPATOV 1 TG BEpUIKNG EVEPYELNS TOV OKEAVAOV 1] TOAPPOIDV, TO

OVYKEVIPOTIKA NAOKA GLOTHLOTO 16YVOC, 01 NAMOKEG AMUVES, KAT).

1.3.1.1 Haoxrevépyero

H nAokn evépyeta eivat 1 evEpyelor oL LETOPEPETOL PE TNV NALOKT] OKTIVOPOAID o
ToV A0, 0 omoiog Ppioketon oe pion péon amdcTOCT OO TN YN r,=149,6x16 km.
Eivor por mpaxtikd aveEAviAntn, GUVETMG OVOVEDGIUY, TNy EVEPYELNG OV EYEL

SAPOPES LOPPES: TO PMOC 1 TNV POTEWVN EVEPYELD, TN BeproTnTa 1 Beppukn evépyela,
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Kabmdg Kot 01apopeg oktwvoPoriec N v evépyelo. axtivoPforiog (A&aodmoviog &

I'ekeyévng, 2005 Apyvpiov k.d., 2006).

Oocov apopd TV EKUETAALELOT NG NALOKTG EVEPYELOG, YiveTal pe SO0 TPOTOLG: gite
anevbeiog PETATPOTN TNG OKTIVOPOAING GE MAEKTPIKY EVEPYELQ €1TE LE EVOLAUEDT
HeTOTpOT NG o€ OBeprotnra Ko yopileTonl o€ TPELS KATNYOPIES EPAPUOYDV: TO
TOONTIKE NAOKE CLOTHLOTA, TO EVEPYNTIKA NAOKA GUGTILATO KOl TO POTOPOATOIKA
ocvotiuata. To manTikd Kol o evepyelokd NAOKG GUGTNUATO EKUETOAAEDOVTOL TN
OepuOTNTO TOV EKMEUTETOL UEGM TNG MALKNG OKTIVOBOAING, EVD TO POTOPOATAIKA
ocvotnuata, ommpilovtal 6T UETUTPOTY] TNG MAMOKNG OKTIVOPOMOG GE MAEKTPIKO

pevpo uécm tov emToPoAtaikol gatvouévou (ITalaokpacds, 1997).

Evepyntikd nAtoxd cuotiuoto pmopovv vo ypnoipononfodv 1660 o€ oKlakéG 060
Kol o€ Bopnyavikés epoapproyés. Ot Kupldtepeg €QPUPUOYES EVEPYNTIKMOV MNALOK®OV
ovoTNUATOV ivon N Tapaywyn (EoTov vepov, 1 BEpuavon Kol 0 KAUOTIOUOS YOPOV,
n 9épuavon koAvuPnTik®v Oeauevav, YE®PYIKEG YPNOELS KOl NAEKTPOTOPAYWOYN.
Ocov apopd T €QApPULOYES TOV TOONTIKOV NAOKAOV GUCTNUAT®V, EVOMUITOVOVTOL
KUPIOG OTIC KOTOOKEVEG KTpiwv Yoo eEumnpémmon Tov Oepuik®v Qoptiv Tov
YEWMVO Kol ovviotovy e€elyuéveg kol owkovoutkég texvoroyieg (Kpokog, 2006).
TéMog, Yo T QOTOPOATAIKA, 1| TPADTY TOVG YPNOT, VO TAPEYOLY INANOT NAEKTPIKY
1oy0 G€ AMOUAKPVGUEVEG TTEPLOYEG OOV eV VIAPYOLV AAAEG TNYEG, cuveyiletl va etvar
ONUOVTIKY, OAG TAEOV Ol  EQOUPUOYEG TOV  QOTOPOATAIKOV — KOADTTOLV
UIKPOOGLOKEVEG, OMMC VTOAOYIOTEG TOEMNG Kot POAOYld, UEXPL KOl OVOYKES OE
NAEKTPIKN €VEPYELD LOC KaTolkiag 1 evoc kTipiov /Kol TV Tapoyn evéPyelag o€

aveEapmre N amopovouéves povadeg (Apng, 1996).

[Mopd to yeyovog OtL 1 NAKN EVEPYELD TOPEUEVE VTOTIUNUEVT Y10, LEYAAO YPOVIKO
dwotnpa 6to TopeAdov, mailel TAéov Pactkd pOAO GTNV OLCLACTIKY AVATTLEN TV
nmev myodv evépyswng. Kabdg o fAog amotelel avavedoun mmyn evéPyewg, 1M
omoio Umopel va TPOSPEPEL EVEPYELDL TTPOGLTH] GE OAOVS -TOVAGYLOTOV YL T ETOUEVL
5 dioekatoppdpla xpovia-  givar Tpoeavég 0Tt pumopel vor cuUPAAAEL KOBOPIOTIKA
oV eniAvon TOV TPOPANUAT®OV ToL opeilovtal oty evepyslakn eEdptnon (Alonso
K.G., 2008). Av kot 1 ovpPoAr] TG NAOKNAG EVEPYEINC OTNV KOALYN OVOyK®V
NAEKTPIKNG EVEPYELOG OO OVOVEMDGLUEG TNYES EVEPYELOG EIVOL KON HIKpT], 1] NALOKTY
evépyelo €yel mMOAAG TAeovektnuato o€ Oéuato  evepyElakng omddoong Kot

mePBAAAlovToc o omoia. umopohv va. GUUPAAOVY OPACTIKA GTNV AELPOPO AVATTLEN.
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Elvow pia aveEavtantn kot o anyn evépyetog, stabéoiun movtod (ue amotédespio
LEI®OT KOGTOVG KOl TNV OTOPLYN TOV SadIKACIOV UETOPOPIC), 10104TEPL OE YDPES
nov Bpiokovrol evoldpueso otov wonuepvo kot 45 poipeg KAT® Kot Tive amd avTov,
EMTPEMEL TNV KOTOVAA®OOT QUECH, GTO UEPOG TO OMOI0 £)EL YIVEL 1] EYKATAGTOGT TOV

oLOTNUATOG XWPic vo xperaletan petapopd (ITomayswpyiov, 2009).

Exto¢ ouwg amd to mieovektnuato, mn aflomoinon ¢ MMaKNG aktivoBoiag
TOPOVCIALEL KOl OPIGUEVO  LEIOVEKTNUOTA, 7OV Kobiotodv, mpog T0 Topdv
TOVAGIOTOV, OOLVOTN Tr YPNOWOTOiNoY] TG o€ uHeydAn KAMpoka 7y v
AVTIKOTAGTOON KEVIPIKOV oTaOUdV nhektpomapaymyns. H nhaxn evépyeia drayéetan
Kol gival SloKomTOpUeVN, KANGTOVTAG TPOPANUOTIKY AEITOVPYIO GE GLVVEPLUCUEVES
pépeg Ko kaBoAov Asttovpyio Kotd TN Sidpkela g voytag. Emiong, 1o kdéotog Twov
QOTOROoATAIKGOV TAGIOV  €ivorl  ONUEPA TO  HEYOAVTEPO  UELOVEKTNUO — TOV

eotoPortaikdv cvotudtev (Zovitng, 2007).

1.3.1.2 Avohxknevépyela

H atolikn evépyetla aviKel OTIG NTTIEG 1 AVAVEDGIUES TNYES EVEPYELNS, OEOOUEVOL OTL
aPevog dgv pumaivel To meptBariov (o ®g Tpog To TEPPAALOV) Kot OQETEPOL Eivar
Beopntikd  oveEaviintny  (avavedvetor  ovveymg)  (KaAdéding, 2005). H
YPNOUYLOTOINCT] TOL AVELOL O AVOVEDGIUN TNYY eVEPYELNS Paciletal 6T LeTATPOT
NG EVEPYELNG TTOV LIAPYEL OTIS KVOLREVEG MACEC TOL OEPO GE UNYOVIKT EVEPYELD,
amodwoueVn]  HEow®  €VOC  TEPLOTPEPOUEVOL  GEOVA TOV  TEMKGE HECH oG

niextpoysvvitplog petotpénetat o€ nAektpiopd (Tagaviong, 2008).

YroAoyiletatl 0Tt 610 25% G EMPAVELNG TNG YNG EMKPATOVV AVELOL PECTG ETNOLOG
TovTTag miveo omd 5,1 m/sce vyog 10 m. YmoBétoviag 0Tl avé TETPUYOVIKO
YMOUETPO EMPAVELQG UTOPOVV VO EYKATACTAOOVV KATA LEGOV OPO OVELLOYEVVITPLEG
oyvog mepimov 1/3 MW, kabd¢ ko to yeyovog ot ava MW gykoteotnuévng 1oy00g
napdyovrar mepimov 2.000 MWhétog, oe cuvbnkec pétplov aoAkod Suvoulkov,
OULVETAYETOL OTL 1] GUVOAIKY] ETNCLO. TOPAYWOYT NAEKTPIKNG EVEPYELNS AVEPYETOL OE
20.000 TWh,yia eykateotnuévn oyd 10.000 GW Zvykprrikd, a&ilel va avapepbel
OTL 1] GLVOMIKT KATOVAA®GN NAEKTPIKNG evEPYELNG KAt To £€tog 1987 Ntav mepimov
9.000 TWhraykooping. Zuvenmg, ivar gavepd OTL TO TOYKOGHLIO OLOAIKO SVVOLIKO

etvor ToAd onuavtiko (Taeoaviong, 2008).
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H ooy evépyeta ypnoponoteitar cvvnbéotepa (A&admoviog & I'edeyévng, 2005 /
KoAdéring, 2005):

e [ Vv Tapaymy ] NAEKTPICUOD GE TEPLOYEG GVVOEOEUEVEC GTO OIKTLO ElTE Y10
™mv KdAvyn W8iov avaykodv (cvtomapaymyn peEOIOTOC) 1| YO TNV TOANGCT TOVL

PEOLOTOG OTNV  ETOUPELID EKUETAALELGNG TOV SIKTVOL (aVEEAPTNTN TOAPAYDOYT)).

o T mopaymyn NAEKTPIGUOD GE TEPLOYEG TTOL OEV £ival cLVOESEUEVEG GTO JIKTLO,
Yo Aettovpyio it HOVEG TOVG, L€ CLUGCMPEVTEG 1| GE GLVOLAGCUO HE CTOOUO

niektpomapoymyng He vrileA.
e T v mopaywyn ¥oatog (apardtmon)

o T 6épuavon, m.y. o€ OepUOKNTLO, LE OLOOYIKT] LETOTPOTN TNG O NAEKTPIGUO
Kol 0KOAOVOWG oe Oeppotnra pe ™ ¥pnomn NAEKIPIKNG avtioTaong N He TV

kivnon avtlmv Beppdtroc.

e Y& TapudOClOKEG YPNOELS, OTMOC 1 AVTIANGM VeEPOL Kol 1 GPOELOT OYPOTIKAOV

KOAALEPYELDV.

e Avaueca oTIG VTOAOITEG YPNOELS TNG OLOAIKNG EVEPYELNG €lval 1 NMAEKTpOALGON
VOOTOG, M TOPAYM®YN KOVGIHOL VIPOYOVOL, 1| POPTICT) CLOGCOPEVTAOV YO, TO

gUTOPLO.

H ook evépyela mpoo@épel ToAAG mheovekTipata, Tpdypa mov e€nyel yiati etvou n
TEPLOGOTEPO TOYEWMS AVOTTUGGOUEVT) TTNYY| EVEPYELOG GTOV KOGHO. ATtoppéovtag amd
TOV GVEHO, M OLOAIKY] evépyela eivar o kabapn myn EvEPYELNG, OEV LOAVVEL TNV
ATHOCOULPO OTMG TO. EPYOCTACLO TOPUYWYNS MAEKTPIGHOV oL otnpiloviar otV
Koo OpLKTOV KOLGIH®V. Ot avVEHOYEVVNATPLEG OEV €KADOLV YMUIKEG OVGIEG GTO
nepPaArov o1 omoieg mpokarovv 0&vn Bpoyn N aépta Tov Bepuoxkmmiov. TIEpav dumg
TOV TPOOVUPEPOEVTOV TAEOVEKTNUATOV TNG OOAKNG EVEPYEWNS, VTAPYOLV Kol
KAmolol Pacikol TEPLOPICHOL Kot TPOPANLATE, TOV OPOPOVV TNV KOAN KOl OCQOAN
Aertovpyia, oAAG kol TpoPAnuata TotdtnTog 1oyvos. Ta kupidtepa eivar o 06pvPog
amd TN AETOVPYIOL TOV GVEHOYEVVITPLOV, Ol MAEKTPOUAYVNTIKEG TaPEUPOAEG GTO
POOOP®VO, GTNV TNAEOPOCT] KOl OTIS TNAETIKOW®VIEG, TOL OU®MC UTOpPOVV Vv
YOPOKTNPIGTOVV MG TOTIKOV YOPOUKTAPO KOl LTOPOVV VO LELWOOLV 1 vaL amopgvyHovv
pe KotdAANAo oxedlopd TOv  £pYov Kol TNV avamTuEn TG TEXVOAOYiOG

(Momoayempyiov, 2009).
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1.3.1.3 IN'ewOBeppiknevépyero

M eEeEMKTIKT avove®UEVN TINYN evEPYELng elval YemBepuik| evépyela, n omoio
Bewpeitan avove®on, ENEWN 0 KOPLOG OYKOG TNG TPOEPYETOL OO VEPD LETEWPIKNG 1|
EMPOVEIOKNG TPOEAELONG TOL  KOTEWGOVEL GTO  VIESOPOS, Oepuoaiverar Kot
eykhoPBiletar, yio vo emavélbel otnv emeavela gite toyaio (mnyég, oTuidesg), eite
oLVNOW®G [LE YEMTPNOELS. ZNUEUDVETOL OTL GTO HEYOADTEPO TOGOGTO TNG 1) YEWOEPUIKN
evépyelo opeidetal otnv MoN amobnkevpuévn evépyeta kKaBmG ot AOES AVTIOPAGELS

&yovv e€aupetikd apyo pviud (Afadmovriog & T'edeyévng, 2005 / Tapaviong 2008).

H yewBepuikn evépyeio Bpioketar xvupiog eyKAoPiopévn 6to VIEdOPOS, G HIKPA
oyetikd Badn (omo6 100 émg 200 M) pe ) poper Bepudv vepdv, atu®dv, aepimv 1
pilypotog avtdv kot pe Beppokpacieg mov eBdvovy and 25° Céwg kar 400° C.Ta
vewBepikd pevotd ywpilovior o€ Tpelg Karnyopies: vynAng evloAmiog (v
Bepuoxpoaoieg peyorvtepeg twv 150°C), uéong evbormiog (yio Oepuokpoocieg peta&y
100"C -150°C)kou youning evboaimiog (ywo Ogppokpacicg 25°C - 100°C) Apyvpiov
K.@., 2006 / Tagaviong 2008).

Oocov agopd Vv tervoroyia amdANYNS TG YEMOEPLKNG EVEPYELOGS, TO YEMOEPUIKA
vepa ePEaVICOVTOL KATO1EG POPEG EMPAVELOKE, HE TN HopPn Bepuod aépa 1 atnov,
eved GAAeg popéc mpémel vo yivel yedtpnon, Kabdg givor moAd kohd Kpuuuéva 6To
£00.p0g, eEattiog evog oxeddv dprota oTeyavoy KaAVIATOG. Ot OIKOVOUIKES GUVONKEG
Yoo TNV EKUETAAAELON omoutobV 1M yewBepuikn evépyslin va eivor 660 yiveton
TEPLOGOTEPO GLUYKEVTPMOUEVT], KOVTE OTNV EMUPAVELX KO KOTE TO OLVOTO AVAVEDGIUN.
Xpetdlovtar, OMAadN, €LVOIKEC YEMAOYIKEC OLVONKES Yoo TN Onuovpyio TV
eKLETOAAEDOIU®V YemBepkdV mediov. H a&lomoinon g yemBeppukng evépyestog
nmov mepLEyetol o Enpd-Oepud metpodpato oe peyddo Pabn, oe yeomeSUEVOLS
OYNUOTIOHOVG KOl 6€ AMouévo metpopata (Layuata), eivol S0CKOAN LE TO. GNUEPIVA
TEXVIKA KOl OIKOVOUIKE dedopéva. Avtifeta, avamtuooeTol cuVEXDS 1 a&lomoinon g
afapovg yewBepuiog, omd pnyd pevotd M TETPOUATO, £0T® KL OV EMOLV UIKPN
Oeppoxpoacio (Avopitcog & dutikag, 2004).

O dvvatég yproels TG YewBeppikng evépyetlag eEaptaviot and tn Oeppokpacio Tov
Ye®OEPUIKOV pELOTOV Kat Yopilovtal cuVNOMS G€ NAEKTPIKES KOl GE AUEGES (PTCELS.
1 dgvtepn katnyopia, yiveton eKPETAAAELGON TG OEPUOTNTOS TOV PELGTOV YWPIG VO

nopoyfel evoldpeco MAEKTPIKY  evépyeEld KOl  KOAOTTETOL OAN M KApoKo
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Bepuoxpaocidv (Avdpitoog & Dutikog, 2004).

Edwotepa, n ekpetdAievon g youning Kon péong evloimiog yemBep Ky peuotdv
TPOCPEPETOL Y10 OLAPOPEG YPNOELS, EKTOG OO TV TOPAYMYT NAEKTPIKNG EVEPYELQG.
Oocov apopd o vynAng evBoimiog yemBepikd peuotd, 0TIC ELVONUEVEG YEMAOYIKA
TePLoYES oL oynuatilovol, cvviBmg dnuovpyovvtal oTpoi (Ue N xwpic vepod) Kat un
cvumukvouéva aépto (o pikpd mocootd, cuvibmg 5%) Tov Pyaivovv pe micon kot

XPNOUOTOLOVVTOL KUpimg oty niektpomapaymyr (Apyvpiov k.d., 2006).

O1 Baocikdtepotl Topelg 6TOVG 0moiovg pmopet va yivel n a&lomoinomn g yewOepIKng

evépyetag eivon (Iamayempyiov, 2009):

o [lopaymyn nAextpikng evépyelog: 1 TAEOV TPOGPOPT LOPPY| EVEPYELNS YOl
LETOPOPE Kot Xp1|oM.

e Buounyavikéc ypnoeg (0épuavon, Aefnrootdoia, HOVASEG OQOAITM®ONG Kol

Topaymyn OAITOV K.AT.).
o Teopyio-areia (Oeppoknmia, yyvokaliiépyeia, Enpaveipla K.A.T.).

o Kripla (0épuavon xdpwv kot vepol, 6e GUVOVAGHO LE YOKTES AmoppOPNONG 1)

avtiieg Oeppotntag yio yoén).

H yewBepuikn evépysia elvol moADTIUN Yo TIG TTEPLOYES OV £YOVLV TNV TOYN VO T
dtaBéTovv, KaBmG N 0E10moiNoN TG GLYKEVTIPMVEL TOAAG TAEOVEKTILOTO KO OTOTEAEL
éva ONUAVTIKO TOPAYoVTa OVATTUENG TOV TTEPLOYMOV OTIC Omoieg avth eueoaviletat,
elte pe v popoen g arm’ evbeiog ekpetdAievong oe Beprukéc epapuoyés, €ite oe
TOUPAAANAEG EKUETAAAEDGEIS YIOL TOPOY®YN MAEKTPIKNG EVEPYEWS Kot Oepuikég
eQapUOYES (YemBepuIKd pevoTd péong kot younAng evloimioc). Amotehel NV Kot
N0 AVOVEDGIUT LOPON TNYNG EVEPYELNG, LE AUECO EVEPYELNKA-TEPIBOALOVTIKA KOt
KOWOVIKG 0@EAN. Ot TPOORTIKEC  UEAAOVTIKNG OVATTUENG TGV EPOPUOYDV
vemBepkng evépyelog eivol peydieg, €W0IKA TOV GLOTNUATOV BEpuOveNC-YOENG
KTipiov pe yemBepuikés avtiieg Oeppomrtog ([Momayempyiov, 2009 / Tagaviong,
2008).

1.3.1.4 Evépycroomné fropala

Ta tehevtaio £tn, 6mov 1 Propdla GLUUETEXEL e AVEAVOUEVO HePIdo OTNV KAALYT
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TOV EVEPYELOKMOV OVAYKOV TayKoouimg, Bempeiton 611 amotedel pia aveEdvtint
YN evépyeElng, N omoia eivarl duvaTd vo GUUPAAEL TNV ETAPKELD TOV EVEPYEIOKDV
avayK®V, HETE TNV €EAVTANGON TOV amofeUdTOV TOV apyol TETPELOIOV, TOL OPLKTOV

GvBpaka Kot Tov PLGKOV aepiov.

H PBopala eivor amotédecpo g @OTOGLVOETIKNG dpacTNPIOTNTOS TOV QULTIKOV
OpYOVICU®V, Ol omoiot petacynuotiCovv v mMokn evépyelor HE o GEPA
depyacidv. Ot factkéc TpmdTEG VAEG Yo TNV TTopamive eEEMEN elval vepod, avopyava
dhato Kot 01o&eidto tov GvBpaka, mov aeBovoblv ot eVOT. ATO TN GTIYUN OV M
Bopala €xer oynuatiotel, umopel va ypnolpomonbel mALov ¢ TNy EVEPYELNC.

Extevéotepa 1 evépyela and Propala o avarvbel oto endpevo ke@aiaro.

1.3.1.5 Evépyeravdatov

IMa tov kaBopiopd g £vvolag, TPOKELTAL Yo T UNYXAVIKY] EVEPYELD TOV VONTOG TOV
umopet, kvpimg kot cvvnBwg, va OeopevBel 6€ VLOATOMTMOGEL, EVA UIKPOTEPO
EVOLOQEPOV TAPOVGIALOVV Ol TEPMTMOGELS TV TOAPPOIOV (AOY® TG omavidTePNC,
YEOYPOUPIKA, EUPAVIONG TOLG) Kol TNG EVEPYELNS TOV Kupdtov (dev eivol axdpo
OIKOVOLIKG AKVOTIKEG Ol TEYVOAOYiEg aglomoinong tovc) (AEadmovriog & T'eheyévng,
2005).

H mo ovyvd ypnoipomoodpevn popen eivar ta. VOPONAEKTPIKE GLGTHUOTO, TOV
EKUETOAAEDOVTOL TNV amoOnKevpUévn OLVOUIKY evépyeln oG palog vepov Tov
Bpioketor og kAmO10 VYOG e 6KOTO Vo apdyovy nAektpiopd. H duvapikn evépysia
LETOTPEMETAL GE KIVNTIKN LE TNV TTMOGCTN TOV VEPOV KOl GT| GLUVEYEW GE MAEKTPIKN
KaOADG T0 vepd «odNyel» Gg TEPIGTPOPN UiCL GUCKELT] TOPAYMOYNG EVEPYELOS, OTMG O

vopootpoPfirog (Kapayiwpya, 2008).

Metald tov KOpOV TAEOVEKTNUAT®OV TOV LOPONAEKTPIKOV CLOTNUATOV &lvol 1
AVENUEVT BUVOTOTNTO EAEYYXOV TNG TAPAYMYNG eVEPYELNS (ONUAVTIKO KLPImMG Yo TN
dayeipion g Mmong ayyung) Kot oty duvaTotnTo a&loToINeNG LIKPOV TNYOV Yo
mv eEumNPETNON AVOYKADV TOTIKOD YOPaKTAPo. ATWO TNV OGAAN TAgvpd, KAmolo
HEOVEKTNHOTA TOL GLVVNO®G CLVOEOVTOL E TO VOPONAEKTPIKA CLOTHUOTA EIvVOL TO
VYNAG KOoTN emévovong, N Ovokoia gvpeomg dbéoune tomobeciag kot Béuata

nepiporrovtikig mpootociog (Kapayiwpya, 2008).
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H voponiextpikn teyvoroyio eivor po amd TIG KUPLOTEPESG EVEPYELOKES TEYVOAOYIES,
kaBng karvmtel wept to 20% TV TOyKOCUI®V aVAYKOV GE MAEKTPIGUO, EVD OTIG
avVOmTLGGOUEVEG YDpeS POavel To 40% (A&admoviog & T'eheyévne, 2005).H Evponn
Exel TAMNPOG EKUETAAAEVTEL TIG VOPOPOPES TNYEG TNG, EVD 01 PTOYOTEPEG TEPLOYES TNG
Aoatvikng Apepikng, Aciog Kot AQpikng eivat TAOVGIEC GE VOPOEVEPYELAKOVG TTOPOVG
Kol po. opOoAOYIKN TOAITIKY] OTNV Tapoy®yr| evEPYElNG pmopel var cUUPAAAEL oTnV

aEPOPO avamTLén TOVS YWPig TV VITORadion tov wepiariovtog (Kamhdavng, 2003).

Tig televtaieg 000 Odekaetieg mapatnpeitor OEBvdg €viovo evdlQEPOV Yo TNV
avamTuEnN PIKP®OV VOPONAEKTPIK®OV EpymVv. To evolapépov avtd ekONAGVETAL LE TNV
alomoinon VE®V WKPAOV LOATOTTMOCE®MY, UE TN OCLOTNUOTIKY emavegétaoT Kou
avafe®pPNon TOV HWKPAOV VOPONAEKTPIKAOV E£PY®V, TOV Elyov OYeOOTEL Kot
amocvpBel GTASIOKA OO TNV EVEPYELNKT TOPAYMYN KOL LE TNV EXAVOEIOAOYNGT TOL
dvvaptkov, To omoio eiye amokielotel oto mapelBov. Iapatnpeiton eniong n idpvon
eVOG ONUOVTIKOD 0plOPOD KOTOOKEVOCSTPUDY ETOPIOV Ol OMOIEC TI MEPIOCOTEPES
Qopéc elvar ot dteg N elvan Buyatpcés Tov etopldv mov ggomAilovv Ta peydAn

Y.H.E. (Tagpaviong, 2008).

1.3.2 ZopPotikégn pun avave®@oipueg 1 eEavtiolueg anyEg evépyerog

Ta evepyelokd omobépata eivor pn avave®oipo, 6tav o puOUdS GYNUATICHOD TOVG
etvat 1660 apyods, MOTE N AVOVEDGT TOVG LEGO OTN dtdpKeEL Hog avOpdmivng Long va
unv éxet kavéva vomua. Ot un avovedoipeg mnyéc evépyetag Pacilovion oe vdpyovia
anofépata péca otov oteped PAOLO ™G YNNG Kot €£opHocovtal amd 1o £J0(POg MG

VYpa, aépta kot oteped. [epriapfdavouv:

o Toa oreped Kavoa tov youovOpakwv, OTOG Myvitn, avBpaxitn, topen. Ot
youdvOpaxkeg (yoio=yn kot avOpakac=kappfovvo) 1 opvktoi AvOpaxeg
Bpiokoviar 6t0 VIESOPOC. ZynuoTioTnKov €Kel KATA TN OLUPKELD TOAADV
EKOTOUpLPIOV €ETOV, Omd QULTIKEG 0vGieg OV BAPTNKOV UETA OO QLOIKEC
KataoTpoPEs. H nAtokn| evépyela mov eiye 0ecpeVTEL 0 ALTEG TIC OVGIES KOT

™ S1dpKeEWD TG AVATTLENG TOVG, OmOdIdETAL OO TOVS YOLAVOPAKES KATH TNV
KOOoT TOVG, UE TN Lopen Beppotntog.

e To vypa raveiua mov maipvovpe pe katepyoosio, onwc palovt, metpéiato,

Bevlivn, xknpolivn k.A.m. To metpéhato Ppioketonr oto LVAESAPOG GE VYPN
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Hopo1|, p€oa o€ KOIMOTNTEG Kot oynuotiomke ekel amd {oikolg Kot UTIKOHS
UIKPOOPYOVIGHOVG, KLpimg Baidoociovg, ot omoiol cvykevip®Onkav omd
Boddoolo peopata oto PaBog Aekavdv, OOV Kol KoTamAok®Onkay AOyw
EMYOUOTOCEOV N GAL®V ddikacwov. Exel, yopic v mopovcio aépa,
HETOTPATNKAV O TETPELALO KOTd TN Sidpkela yiMdowv etdv. H evépyeta tov
TETPEALOIOV TPOEPYETOL GO TNV EVEPYEWD TTOV EIYOV GLYKEVIPDOGEL OO TOV

NAL0 KOl TNV TPOPN TOLG Ol UIKPOOPYAVIGLOL TOL TO ONULOVPYNCAV.

o Toa aépia kaveiua O6TOC T0 PLOIKO AEPLO, VYPAEPLO K.A.TT. X& TOAAEG LITOYELEG
Kowotteg, Omov Ppioketor mETPEAOLO, OCLVOVTARE GLYVEL Kol  0EPLO
EAIPPVTEPO ATTO TOV 0P, TO AEYOUEVO PLGIKO 0£PLO, TO OTTOT0 OTOV KoiyeTon
amodidel peydio mosd evépyelag. To VYPOEPIO GLYKATOAEYETAL GTOL OPLKTA
KOOGUO, KO TAPAYETOL omd TV emegepyacio Tov TETPEAAIOV 1| TOV PVOIKOV

aepiov.

o Tnv mopyviki evépyeta mov TOipvVOLLE OO TN GYACT POASIEVEPYDOV VAMK®OV.
[Mupnvikn oydon ivat 1 W1OTNTO KATOIWV ATOU®Y VO SIUGTOVTOL TP AYOVTOG

ueydin moootnta evépyetag (Ianayswpyiov, 2009 / Ianaiodavvoy 2008).

1.4 H onpuepiv] evepyerokn tkova
1.4.1 Evepyswoxn o

O onuoavtikog poAog mov dadpapatiCer n evépyela oy €EEMEN TG KOWVMOVIKTG Kot
owovouiknig CoMg plag yopag, Omwg mpoovaeépbnke, amotehel  yeyovog
adapgofnnro. Ov oAAayéc otig ouvOnkeg dwPiowong Kot OTIG avAyKEG TV
KOW®VIOV, Ol OToieg £Yovv OuEidpouUN OYEoM HE TNV EVEPYELD, APYLONV Vi
emnpedlovv (o oepa Tapayoviov (OTIKNG ONUOciag Yo TV Tepauttépm eEEMEN Kal
avamTuEn avtoV. Avatopoyég Kot YEYovOoTo To. 0Toio cLVERN oAV KOTE Kopovg 6TO
TOMTIKO TOTO OlPOpPOV YOPOV, TPOKAAECSHV &Vo HEYOAO OplOUO OUKOVOUIKOV
KUplog emmtdcemv ot Kowwvieg. Ta yeyovota avtd oty ovoia Katédel&av To

oNUoVTIKO poro TG evépyelag (Avayvaotorovrog, 2006).

[Tapott n avBpomdTTO TO TEAEVTALN £IKOGTL YPOVIAL GLVELOINTOTOINGE TOV KiVOLVO TOV
EMEPYOLEVOD  «EVEPYELOKOD YEIUDOVO», OMOTE Ko EEKIVNOE OPIOUEVEG OIAOTILES

TPOCTADEIEG TEPLOPICUOD TNG KATAVAA®ONG Kot opBoAoykdTepng ypnong Tov
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EVEPYEWKAOV amobepdtwv, ®otdco, 1 Kotavilmon evépyelag eakoilovbel va
avéavetal. H mAnBuopiokn adénon oe cuvovaouod pe v tpootadeio Tov avOpmmov
va Pektidoel 10 Plotikd Tov emMinedo, £YEL GOV AMOTEAECUO VO KOTOVOADVOVTOL LE
TayelG pLOUOVG TEPAGTIO ATOBEUATO EVEPYELOG, PEPVOVTOS OTNV EMPAVELD [0 GEPE
TPOPANUATOV. ZVYKEKPIUEVO, 1 KATOVAAW®GCT TPMTOYEVOVS evépyelag to 1975 ftav
5.542 exatoppopro. TIIT (Tévor Iooddvapov Iletperaiov), eved 1o 1995 épbaoce Ta
8.200 exatoppdpia TIT (avénom + 48%)kar to 2002ta 10.300ekaroppvpra TIIT. H
avénon €xet mAéov petplactel AOyw TG Peitioong ™G EWOIKNG EVEPYELNKNG
KOTAVOA®ONG GLOKELAOV, OYNUAT®V, Jadikacidv mapayoyns (A&admovioc &

I'eleyévng, 2005).

fuepa, t0 75% G MOYKOOUIOG KATOVOAMONG EVEPYELNS KOAVTTETOL OO OPLKTA
KOO0, TO OTOl0l KOTAVOADVOVTOL €KATO YIAMAOES POPES TAVTEPO OO TOV YPOVO
mov omonteitanl yioo va Eavadnpovpynbodv. Apa, to evepyslokd amoBépoto eivon
nenepacpéva. Agv eivar yvootd mote OBa eaviinbodv -0 ypovikdg opilovrtag
LETAKIVEITOL GUVOPTNOEL SPOPOV TAPOUUETPOV TEYVIKOV KOl OIKOVOUIKMOV- M

e&avtinon opwg givar BePaia (Apyvpiov k.d., 2005).

Youpwvo pe v Awbvy  Ymnpeoia Evépyeiac IEA  (Energy Information
Administration),n cvvolk maykOGHLI0 KOTOVIA®GT avauévetal vo, avéndei péypt to
2025 xotd 58%. Avtd opsihetor oV avEnom TG KATOVIA®ONG EVEPYELNS amd To
OVOTTTUGOOUEVO  KPATN KOU  GUYKEKPWEVA amd TNV avartuocopevn  Acia
(cvpmeprapPfovopévov e Kivag kot g Ivdiag to omoia givar kpdtn ue tov
HeYaADTEPO BEIKTN OIKOVOUIKNG KOl Bloumnyovikng ovamtuéng), 6mov 1 oraitnon yia
evépyelo ovapévetat va etvar peyaddtepn and to SIMAAG10 KATA TO TPATO TETAPTO TOV

awova (http://www.iea.org).

H pelhovtikn {nmon yuo evépyelor QoiveTonl vo KOAVTTETOL KLUPI®G amd T0. OpLKTH
Kaoolo (TeTpéhato, Quolkd aéplo Kor yaldvOpokeg), Omov epeaviletor kol 1
HEYOADTEPT AENON GTNV KOTAVAA®OT HETAED TOV TNYDOV EVEPYELOS, EPOCOV, Ol TUUES
TOV OPVKTOV KOVGIIL®OV OVOUEVETOL VO TOPAUEIVOUV GYETIKA YOUNAES, VD TO KOGTOG

TOPAY®YNG EVEPYELOG amd GAAES TyEG un aviayoviotikod (http://www.iea.org).

SOUPOVO e TPOGPATOVS LITOAOYICHOVS Kot avagopéc Tov Taykdopov ZvpupovAiov
Evépyewag (World Energy Council, WECIng netperarakng etoupeiog BP (British

Petroleum), n mayxoouo. kotoviiloon evépyelag avéndnke katd 2,4% to 2007,
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petopévn amd v avtiotoyn xoataviilmon to 2006 wov Mrav 2,7%. H Acia kot n
Qkeavia koatovoildvouy ta 2/3 g maykOoUag evEPYEWNG, OLEAVOVTOC £TOL TNV
Katavdiwon kotd 5% oe oyéon pe v mponyobuevn ypovid, TapdOAO TOV GTNV
lomovia vipée pla peimon katd 0,9%. Zmmv Notww Apepikn, votepa amd pio
advvatn ypovid to 2006, vpée avénon kotd 1,6% 10 dumAdolo TOGooTO Amd TOV
dekaetn péco 6po. H Kiva avénoe v katavaiwon katd 7,7%, tnvyounAotepn petd
10 2002, evéd m Ivdia mapovcioace avénon katd 6,8%, katarappdvovtag v tpitn
0éon omv maykoouia Kotdtaln kotavaioong, mico ond v Kiva ko tig HITA.
Téhog, N Evponaikn 'Evoon peimwoe v katavaioon kotd 2,2%,ue v eppoavia va

TaPOVGLALEL TO HEYOADTEPO TOG00TO Ueimong naykoouing (XAétong, 2009).

Ewwotepa, 10 wvplopyo evepyeakd wavoyo péxpt 1o 2025 avapévetor va
nopapeivel to merpélaro. H avénon mg KatavaAwons Tov, 6Tov Blopnyovomomuévo
KOGUO eUQavVIlETOL KLPIWG GTOV TOUEN TOV UETOPOPDV. XTOV avTimodda, 1 ¥PNoN TOL
TETPEALOIOV Y10l TTAPOAY®YN NAEKTPIOUOD OVOUEVETOL VO PEWWOEL AOY® TNG GLVEYXOVG
avénong g YPNONG EVOALAKTIKGOV Kavoinwy, 6nwg ival to puowkd aépro (Barnes et
al, 1997).

[Tepvvtag oto @ueiko aépio, m Katovolwoon Ttov peyeBvvetolr pe ocvveyn kot
avéavopevo puOud e OAeC oYedOV TIC TEPLOYEG KOL TOLG TOWELS YPNOELS, TANV
HETOPOPAV Kat TpoPrémeton va avéndei amd ta 1 tpioekatoppdpto m® 1o 2001oe 2
tproekatoppdpto. M 1o 2025, Kupimng Yoo TV Topay®yr NMAEKTPoHoD, Kabde To
QULOIKO 0EPLO0 OMOTEAEL TNV TO YPNYOPO. OGVOTTUCCOUEVY] TNYN EVEPYELNS TOL
OVYKEVIPMVEL TO ONUOVTIKO TAgovEKTNUO TNG KaBopdtepng mMyNg TP®TOYEVOVS
EVEPYELNG, HETA TIC ovavedolueg popeés (Afadmovrioc & Tedeyévng, 2005 / BP
Statistical Review of World Energy, 2008).

Oocov agopd t0VG yaravlpares, otic mePOYES ™G SVTIKNG Evpdnng avapéveron
HEYAAN TTMOOY|, LOG KOl TO TEPLOGATEPO. OPVYEID KAEIVOLV LE TNV ATOPOCT| TOAAGDV
kpotov ™G Evpodnng vo otpagodv mpog @AIKOTEPES e TO TEPPAAAOV TTNYEC
evépyelog. QotOG0, GTOV OVOTTUGOOUEVO KOGLO OVOUEVETOL OKOUO LEYOADTEPN
Katovaioon yolavlpdkov, pe v Kiva kat v Ivoio va kataiapfdvovy tig mpdteg
0éoelc, apolh o1 yopeg avtég eivar mAovoleg og Kortacpata yorovOpakwv. Ot dvo
avtég yopeg pall, vmoroyileton 6tL Katéyovv to 86% g mpoPAremduevng avénong

ot xpnon yoavOpakev Heta&d TV avorTTueeOUEVOV Yopov (XAétong, 2009).
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Y& TayKOoUIOL KATHOKO, 1] KOTOVAA®MGN NAEKTPIKNG EVEPYELNG TOV TOPAYETAL OO TNV
rOPYVIKL VEPYeLa avouEveEToL va ovEnBel and 2.521 dioekatoppvploKiAoBatdpeg 1o
2001 6¢ 2737 610ekatoppipia to 2025.01 Bropnyovomompéve ydPEeG oamoPdcioay vo
EMOVATPOGOIOPICOVY TNV  TOMTIKY} TOLG OGOV 0a@Oopd TO TUPNVIKE Kol Vo
KaBVoTEPNOOVY  TOL TPOYPAUUOTO  OTOTVPNVIKOTOINGNG TOVG, OTOYELOVTOG GE
VYNAGTEPOLG PLOLOVGS aE10TOINoTG TOV SLVATOTHTMOV TNG TVPNVIKNG TEXVOAOYiNS, GE
MyOTEPES OMOGVPCELS TOV VILOPYOVIWV TUPNVIKOV EYKOTACTAGEMV KOl GE TOPATAOT)
TOV 0OEIDMV AEITOVPYING TV TUPNVIKOV GTUOUDV TOPAYOYNG EVEPYELNG. ZNUELOVETOL
OTL, M UEYOAVTEPY OVATTVEN OTNV  TOPAYOYN TUPNVIKOV TOPATNPEITOL  OTIG
OVOTTUGCOUEVEG YDPES, OOV 1 KATAVAAW®GT TOV NAEKTPICUOD TPOEPYOLEVOV OO TNV
TUPNVIKY evépyelo Tpokertan vo, avéndel v mepiodo 2001-2025pe emoio pvOuod
4,1% (XAétong, 2009).

Téhog, N KOTAVAA®OT MAEKTPIGUOD O OMOI0G TPOEPYETOL OO AVAVEDGIUES TNYES

evépyetag, avopéveton va avéndet pe pubuo 1,9%emoiong. Oco ot TIHéG TV 0pLKTOV

KOVGIU®V TOPAPEVOLY GYETIKG YOUNAES, Ol OVOVEDGCIUEG TNYEG EVEPYELNS OEV

TPOPAETETOL VO YIVOUV EVPEMG AVTOYWVIOTIKES KOl TO TOCOOTO OV KOATAAOUBAVOLV

OTNV TAYKOGULOL GUVOALKY] KATOVOAWDGCT EVEPYELAG OEV AVOUEVETOL VO avENOEL, KaBDg

ot mpoPAéyelg delyvouv va mepropiletor oto 8% wkatd v mepiodo 2001-2025
(Momrayempyiov, 2009).

1.4.2 Evepysrokaanodépata

oupwvo pe molodtepa otoryeion tov World Resources 1996-9%p evepyeiaxd
amofépata, epOCOV N EVEPYELNKT KATAVAAW®GT Topapével otadepr] omd Ta pHEc TNG
dekaetiog Tov 1990,00 aprodoav g eEng: to metpérato yia 40 ypdvia, T0 PLGIKO
aépro ywo. 60 xpovia Kot ot yordvOpakeg yio ToAd meptocdtepo and 250 ypovia. Ouwg,
enedn N evepyelokn {non dev givor whvta otabepn Ko exnpealetor omd ToAA0VS

AGTAOUNTOVG TAPAYOVTES, Ol TOPATAV® TPOPAEYELG OEV Elval Kot Ol TTLO ACPOAELS.

Agdopévov 6tL M evepyelokn moapaywyn Paciletor ota amobépato cvuPatik®v
Kavoipmv  (metpéloto, @LoIKO oéplo, avbpakog) elvar KOTOVONTOG O £VIOVOC
AVIOYOVIOUOG TMV 1OYLPOTEPMV OIKOVOULOV TOL TAGVATN YO, TOV £AEYYO TV
avTioTOlY®V AmoBedT®V Kot 1 ovATTUEN VTOVOL EVILAPEPOVTOS Yol TV YVAGCT TOV

VIOPYOVIOV amofePdT®V TOYKOGUIMC.
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Oocov agopd ta yvootd amobépota ywu to €tog 2009 oe ocvpPartikd kovoiua,

onuewwvovtal otov mivaka 1.1.

IMivaxkag 1.1: Yroloyiopéva evepyetakd amoBépota

Yoppotiko Yopportiko T'owavOpaxag
IeTpélaro ®voko Aépro | (Exatoppdpro
(Xuraodeg (Tproekatoppdpra | TOVOLC)
EKATORPOPLA Kufikd pétpa)
Bapéha)
Bopeto Apepikn 70,9 8,87 246,097
Aatviky  Apepikn | 123,2 7,31 15,006
& Kapaipkn
Evpomn & | 142,2 62,89 272,246
Evpacia
Méon Avatoin 754,1 75,91 1,386
Aoppu 125,6 14,65 32,013
Acia & Qxeavia 42 15,39 259,253
Xuvolka 1258 185,02 826,001

IInyn: BP, 2009 /16ia eneéepyaocia.

Avtd, egivor Bsopntikd opketd ®ote vo koAvyovv tn {\tnon péypt to 2030 ko
mepoutép®. AAAG o1 GoPapéc avnoLYies Yo TNV EVEPYELONKT] OGPAAELNL TPOKVITTOVV
and T mpoPArdyelg pe Paon tic tacelc. Ta maykooulo yvootd amobépata apyov
netpelaiov @TAvouV Bewpntikd yuoo ta emdpevo 40 ypovia, tov oegpiov Kol TOV
dvBpaxa v 67 ko 167 ypdévio avtictouyo. BéPara, ot extyunoelg avtég dev
Aappavoov vdéym toug v awEavopevn {non, 0 cLVLTOAOYICUOG TNG omoiag Oa
peiove 1o xpovo e£Aviinong towv yvootdv amobepdtov oe 26, 33 kot 84 ypdvia
avtioToly, U0 TPOOTTIKN avnovyntikn. Eival cagég, emmAéov, 61t Paivovtog oe

dpapatikn peiwon Tov armobepdtov, o tapatnpndel avénon Tov TIHAV Kol GUVETHOG
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pa 010pwon otovg pLOUOVE AENCNC TG KATAVAAMONG TOV 0pLKT®V Kowoipmy. H
avénon TV TIHOV 6€ GLVOVACUO UE TN GTaVIOTNTA TOV amobepdtomv, Bo 0dnyNoel ek

TOV TPAYUATOV GE GTPOPT TPOG eVaAlaKTIKEG TNYEG evépyetog (IXTAME, 2006).

A&iler va avagepbel 611 amd véeg avakaAOWelS Koltooudtov T amobépata Bo
avénbovv katd mepimov 28 yiyorovovg (Barthel et al, 2000)H Méon Avatoin
onuepa kotéyel mepimov 10 50% 10V moykdswv anobepdtmv TeTperaiov, T GTIYUN

nov ot Hvopéveg Iolteieg Apepikng dev Eemepvovv to 3% (Abel, 2000).

fuepa, poévo to 35% tov TETPEAAioOV OVOKTATOL OO TIG TPMOTOYEVELS Kol
devtepoyevelc pueBodovg mapaymyns. Me v yprion ovyypovev, PeATiouévov
neBOdwV avaxtnong meTperaiov., ot omoieg OpmG avEdvouy to KOoTOg £O6pLENG, Oa

UTOPOVGE TO TOG0GTO aVTd va avéLDeL 6to 65% Tovap)LKOD TTETPELiOV TNG TTNYTS.

1.5 Evépyero kan Ilepifdrrov — Kowi mopeia

To evepyelokd mpdPfinua, poall pe to TpdPAnua g podmavong tov mepPaArlovtog,
EYOUV OmOKTNOEL Wwitepn onuacio Kot 1n €MAVGY TOLG €xel YiVEL EMTOKTIKN OF
noykoco  emimedo. IloAld onuepwvd  mepifordloviikd  mTPoPANUATO  APOPOVV

E101KOTEPO OTIV TTOPAYWYN, T LETOPOPE Kot TN xpriom tng evépyetag (Dincer, 2001).

H mepiBariovtikn emidpaocn g evepyslakng ypnong umopel va e€etaotel and 6vo
OTLTIKES YOVIES: TNV YPNOLOTOINGCT TOV TEPLOPIGUEVAOV PLGIKMV TOPMOV KOl TNV TECT
oL TpokaAgital amd v mepPariovtikn pdmaven (Sun, 2004).0loévo kot mo
SVVATEG YIVOVTOL O1 QOVEG OO EMIGTIILOVES, TTOMTIKOVS, OIKOAOYIKEG OPYOVAOCELS, Ol
omoieg TPOEWBOTOOVY Y10 TOLG KIVOVVOLG TOV GULVETAYETOL Yoo TO TEPPAAAOV M
YPNON OPLKTAOV KOVGIL®V Y10 TNV TOPAYWOYT EVEPYELNG Kot 1 EEAVTANGT TOV PUOIK®OV
nopov TG YNG. Edikd ot khpotikég addayéc mov oyetiloviol Pe TO QOIVOLEVO TOV

Bepuoxnmiov, sivar Wwaitepa avnoLYNTIKES.

Oocov agopd Vv 0ebtepn mepinT®on, 0 Kivouvog KMUATIKNAG OAAAYNS AOY® TV
ekmoundv Tov CO, and ta 0puKTd Kovcipa Bempeitar 1 kKOpLo TEPPUALOVTIKN ATEIAN
amo To VIAPYOV evepyelokd cvotnua. Exepalovtar 6o kot TEPIGCOTEPES OVIOLYIES

Yl To YEYovog OTL 1 abEnom TG TEPIEKTIKOTNTOG TV aePi®V TOV Gapuomnioul otV

* Ta aépla 0L OeppoKNmioL £ival QVTE TOL OTOPPOPOVV TNV EKTEUTOUEVT, VLEEPLOPN
axtwvoPforio ko givon ta e€ng: ot vépatuoi (H.O), to d10&eidio tov Gvbpaxa (CO,), to
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atpocealpa Ba odnynoel oe oAAayn TOL KAIMOTOC, HE TAyKOGUo ovEnomn g
Oepuoxpaciog, e aALOYEC OTO ATHLOGPALPIKO KOTOKPTUVICUOTO KOl LE OVOY®GT TNG
otabung g 0drhaccag, pepikég amd Tic omoieg B amoTEAECOVV KOl TIG KUPLOTEPES

ovvéneleg (Makofske kaKaplin, 2001).

Edwotepa, 1 Koo TV opukTdV KOVGIU®V 0ECUEVEL 0EVYOVO ATd TNV ATHOCEOLPO,
wote vo petotpomel o avOpoakog oe BepUikn EvEPYELR ONUIOLPYDOVTOS TAPAAANAO
O10&eidlo tov dvBpaka Ge TOGOTNTEG OVAAOYEG HE TN YNUIKN TOovg ovuvBeor. To
do&eido tov avhpaka (CO,) eivar éva amd ta oépla Oeppoknmiov, ta omoia
amoppoPOVYV TNV oaKTtwvoPoAio. ¢ vmépLOpNG MAKNG Bepuiknig evépyelag mov
OVTOVOKAGTOL OO TN YNV EMPAVELD TPOG TO OLAGTNUA, AEITOVPYDOVTIOG UE TPOTO
OO0 TTPOG QLTOV TOL YLOALOD €vOg Bepuoknmiov, pe amotéAecpo 0 BEpUOKNTIO —
omv mepintwon avt 0An N I'm— va Beppaivetor vrepPoiikd. Av kot éva peyaAo
moc0oTO VTG ™G Oepuromnrag Bewpeiton {wTikng onuaciag, yati yopic avtd o
AoV TG Ba Tay TOAD Yuypdg yia ) dtatnpnomn e Cong, o peydiog 6ykog CO, kot
A oV aeplov Beppoknmiov, mov ekAveTol omd TIG AvOPOTIVES SPACTNPLOTNTEG OTNV
atudseopa, TPOoKoAel dtatapoyés 6to evepyelako 1ooldyto Tov mhavitn (Avmpiong,

2004).

H Mon tov mepifarlovtikoy TpofANUaTog mov TPOKHTTEL AOY® NG YPNONG TOV
OPLKTAOV KOVGIL®V GUVIEETAL GUESO LLE TN TTOALTIKY TV KPAT®V, ard 0mov Péca amod
To. TEPPAALOVTIKG TPOPANUATA, TIC KUPEPYNTIKES TOKTIKEG KOl LE TOV KOTOAANAO
OYEOOOUO TV VOU®V Tov Tifevion o€ woy0 umopohV v, TEPLOPICTOVV 1| KOL VL
HEIWOOVV 01 0€PLEG EKTTOUTES TOL TPOKOAOVV TNV EVIGYLON TOL QULVOUEVOL TOV
Beppoknmiov, kabdc kot OAec T vEOAOweS mEPParlovTikéG cuvereleg (XAétong,
2009). Tig tedevtaieg 000 dekaetieg KatafdAlovtal enimoveg npoomdbeieg yo TV
emitevén Oebvoic ovuEOVIoG TEPLOPICHOD TV  EKTOUTOV TOV OEPIOV  TOL
Oepuoxnmiov kou O1e€dyetan KTETAREVT] EPELVA GE TOAAG UEPT TOV KOGLOL, Yo TNV
emilvon TV TPOPANUATOV OV OVOUEVETOL 1) KAMUOTIKN OAAOYT VO EMQEPEL
(KoAdédng & XoaAPatlng, 2005). Ov mpoomdbeleg, OU®MG, TOV €YOVV MG TOPQ
avaineBel dev elval oe Béon va TIc meplopicovy Ko, TOAD TEPIGGOTEPO, VA TIC

avtipetonicovv. H Zoufoaon-niaicio tov Pio ya tig kKApatikég arlayéc (1992) kan

uebavio (CHy), to vmo&eidio tov alwtov (N2O), to 6lov (Os) xat ot yYAwpopbopdvOpakeg
(CFC) (Makofske and Kaplin, 2001).
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10 TIpwtokorro tov Kioto (1997) divouv o mpdTn amdvinetn yio Tov EAEYX0 TOV

eowopévou (IMamadnuntpiov, 2006).

To npwtoéKorro Tov Kidto 610 Xvvédpio Hvopévev EBvav yia v khpoatikny odioyn
(UNFCCC),nov copemvidnke tov Aeképppro tov 1997,0npotodotel o onpovikn
KPioUN KOUT oT1g Tpoondbeleg va Tpowbnbel n yp1non g avaveDOIUNG EVEPYELNS
naykoopuing oA kot vo ot ekmopunég tov CO, (Demirbas, 2003bEvupwva pe ovto,
0 KPATN OV TO £YOLV GDVU?IOYpd\VSLz, OeoUEVOVTOL VO EAATTMGOVV TIG EKTTOUTES
agpiov tov Oeppoxnmiov v TpmdTn TEPI0dO OVAANYNC vIoypedoewv (2008-2012)
KOTA £va GUYKEKPIUEVO oTOY0 og oxéon ue Tig ekmounéc tov 1990 ¢ tov 1995y1a

opiopéva aépra) (http://el.wikipedia.org).

[Mop’ Oleg T1G MPoomabeleg OU®S, Ol TEPPAALOVTIKEG EMOPAGES TV AVOPOTIVEODV
dpacTnPOTHTOV £Yovv avénbel evivtmotakd Adym g adénong Tov TANBvouoD ™G
MG, ™S QOENONG TNG KATOVAAWOONG EVEPYELNG, TNG MUIN OMOJOTIKNG YPNONS TNG
evépyelag, g Evrovng Prounyovikng dpactnprotnrog kA (Tarnayswpyiov, 2009).
H enitevén AMoewv yia o meptPailoviikd TpofAqoTa Tov ovIHeTOTILOVE CNHEP
amontel pakpompdbeopeg evépyeteg yuoo ) Puooiun oavamtuén. Ev mpokeyéve, ot
TOPOL AVOVEDSIUNG eVEPYELNG ep@avifovTor va givar po omd TIG Omod0TIKOTEPES KO
amoTEAECUATIKOTEPEG ADoEC. [T avtd vmdpyel o okelo ovvdeon HETAED NG

AVOVEDGLUNG eVEPYELG Kat TG Prdoung avartuéng (Demirbas, 2000).

H expetdiievon 1oV avoave®omv mydv evépyelag anotedel éva and to Pactkd
HECO YO TNV OTOPLYN TNG EVEPYEWKNG €EAPTNONG KOL TNV OVIUETOMTICN TOV
KMUoTikov addaydv. Etvoal yopaktnpiotikd 0tt o1 evpmmaiol TOAITEG 6 £pevval TOV
Evpopapopetpov mov deénydn and tov Oxtdfplo émg tov Noéuppio tov 2005,
Bewpovv v avdantuén tov AITE kot v tpod®Bnon ¢ £pevvag Kat TeXVoAoYing 6To
OLYKEKPIUEVO TOUEN MG TO KOUPLOL PEcO Yoo va. LelwBel 1 evepyelakn e€dptnon oe
ebvikd eminedo. Amd v 1010 €pevva emiong, TPOKVLTTEL OTL O POAOG TNG EVEPYELNG
Kpivetat 1taitepa KPIoIHog 6GOV apOopd Kol TNV AVIOYOVIGTIKOTNTO TNG EVPOTOIKNG

owkovopiog (Apyvpiov k.d., 2005).

YOupova eniong kot pe €kBeon tov OOZA: «rapOTL 0 EVEPYELNKOG TOUENS KAAVTTEL

pikpd mocootd tov AEIL, m onuacio g ¥pnong g EVEPYEWS GTIC GLYXPOVES

2 EE, Boviyapio, EcOovia, Aetovia, ABovovia, Povpavia, ZioPokia, Toeyio, HITA, Kavaddg,
lortwvia, Ovyyopia, TToAwvia, Kpoatia, Néa Zniavdio, Ovkpavia, Pwocia, Noppnyio, Avotparia,
Iohavdia
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owovopies koblotd Tov OVEUTOOIGTO €POOOGHO Kot TG oTafepéc TES Kpiouo

napdyovto e aelpdpov avamtuénc» (Apyvpiov k.d., 2005).

["a tovg Adyovg avtodg, N Tpootasio Tov TEPPAALOVTOC Kot 1) oTadtoK armedpTnon
amo TG CLUPOTIKEG - OPVKTEG TNYEG EVEPYEWNG OMOTEAOLV PAGIKES TPOTEPAUOTNTEG,
1060 ™G ZTpotnyIKnG ¢ Atecapovag yuo v avdmtuén Kot v anacyOAnor, 66o
KOl TNG ZTPATNYIKNG Yoo TNV A€1pdpo AvAmTulr, V0 €K TV 1oYVPOTEPWV, ONAAIN,

KeWéEvov moAtikng s Evponaikne Evoong.

dvowd, o AIIE dgv elvar dvuvatdv Tn GTIyUn avT Vo EMAVGOVV TO GUVOAKO
EVEPYELKO TPOPANLLO TNG AVOPOTOTNTAGS, TOVAGYIOTOV [LE TO TOL GNUEPIVE OTKOVOUIKE
Kol texvoroywka odedouéva. Edv opwc m aflomoinomn tovg ocvvovacHel pe v
TPooTadeln EE0IKOVOUNONG TOV GUUPATIKMOV TNY®OV EVEPYELNG KOl e TNV 0pHOAOYIKT
OlXEIPIOT TOV  VLEICTAUEVOV  EVEPYEIOKOV TOP®V, €ival duvaty 1  OTOSIKN
OTOULAKPVVGT]  TOVL  EQLIATN NG ovOpomoTnToS, ONAdN TOL  EMEPYOUEVOL

«gvepyelokov yeipnmvay (Kaidéiing, 2005).
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KE®AAAIO 2°

Evépyela and PBroudla
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2. ENEPI'EIA AITO BIOMAZA

2.1 Ewoayoyn

To mopdv kePdroro elvarl pio GVTOTEANG TOPOLGIOGT) EVILEPOTIKOL YOPOKTHPO Yo
T1G O1dpopeg TEYVOAOYiEG ekpeTdAAeVONG TG Propdlog Yo Tapayyn NAEKTPIKNG Kot
Oepuikng evépyelag. I'vetal avoaeopd 6To SUVAUIKO, GE TOPASEIYUATO EQAUPLOYDV

otov koouo Ko v EALGda, kabn¢ kot otig e&ehiEelg otov Topén avTo.

EmmAéov, avaeépovtar Pooikég mANpogopieg yuoo TG KLPOTEPEG TEYVOAOYIES
petatpomig ™G Popalog pe okomd TNV TAPOy®YN EVEPYELNS KOl KOVGIU®V, To
TAEOVEKTNUOTO Kol To peovektnuoto ¢ Propdlog, kobd¢ Kot ol €QPApUOYES

EVEPYELNKNG AEI0TOINONG TNG

2.2 Opropoc e Propdlog

H Popala eivor amotédecpo g @OTOGLVOETIKNG dpacTNPIOTNTOS TOV QULTIKOV
OpYOVICU®V, Ol omoiot petaoynuotiCov v mMokn evépyelo HE o GEPA
depyacidv. Ot facikéc TpmdTEG VAEG Yo TNV TTopamive eEEMEN glval vepo, avopyava
dAata kol 610&eid10 Tov GvOpaxka, mov agbovodv oty evon (Ewdva 2.1). And ™
oty mov M Propdlo €xel oynuatiotel, umopel va ypnoporombel TALov ¢ YN
evépyelag (Taeoaviong, 2008). Ta&wvopueitor wg eutiky, (o kot Propdlo otepemdv
OOTIKOV OTOPPIUUATOV KOl OVOPEPETOL GTO OPYOVIKO, PlodlocTOUEVO UEPOG TMV
TPOIOVTIOV, TOV omOPANTOV KOl  VIOAEWUUATOV omd TNV OyPOKOAAEPYELL
(cvumepropfovopévoy TV AoOVIKGOV Kol TOV (OIKOV  VTOASWUUATOV), N
docoKopia Ko AALES oxeTkéEG Prounyavies, kabmg kot 6To PlodlacT®UEVO HEPOS TV
Bropunyavikdv ko actik®v omofAntov (Kapéing, 2008). Ewdikotepa, ¢’ avtyv

nepiappavovrol (KAIIE, 2006):

o Ot QUTIKEG VAEG TTOL TTPOEPYOVTOL EITE OO PLGIKE OIKOGLGTHOTA, OGS T.).
, e ’ ’ r r r 3 .
TOL LTOPVT] PLTA KOt OAOT|, EITE AMO TIG EVEPYELNKES KAAMEPYELES™ YEMPYIKMV

Kol QOGIKMOV E0DV, OTMC T.Y. TO KOAALL, 0 EVKAAVTTOC, TO GOKYOPOVYO KA.

o To vrompoidvto Kot KOTAAOUTO TG QUTIKNG, (MIKNG, OUCIKNG Kol OAMEVTIKNG

TOPOY®YNG, OTMC T.Y. TO dyvpa, oTeEAEYM opafocttov, otehéyn PapPoxiic,

3 "Eto1 ovopdlovial To. guTé oL KOAMEPYOUVIOL UE GKOTO TNV mopoyoyr Blopdlog yio
TOPAYWOYT EVEPYELNG.
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KAOOLE OEVTP@V, PUKN, KTVOTPOPIKA atOBANTO.

o To vrompoidvta mov mpoépyovtal amd T peTamoinon 1N eneéepyocio TV
VMKOV 00TV, OTOG Y. To EAMOTLUPNVOELAN, VTOAEIUUATO EKKOKKIOUOV

Bappaxiod, to mplovidt k.4

e To Broroyikng TpoéAlevong HEPOG TV ACTIKMOV AVUAT®V TWV GKOLTIOLDV.

Ewova 2.1: Aiepyacio oynuaticpov Popdlog

Nepd + Alogeidlo Tou dvBpaka +
HAlGKR evépyeld (pwTdVvid) + Avopyava aTolXEid
=

Blopdda + Ofuydvo

IInyn: I8l enelepyacio

H onpavtikn mmyn evépyetag e Propdlog KotatdooeTol 610 Mo OldEO0UEVO KoL
YPNOOTOMEVO 100G avave®oung evépyslog maykoouing. H kadvon g Propalog 1
mopayopevov ond v Propdlo Kovsipmv kaivrtel tepitov 9-13%twv moykdsmy
EVEPYEINKAOV OTOTCEMV, OALL OTIS Blounyavikés yopes, £va TETO10 TOGOoTO Elval
nepimov 3%, pe pepég oyetikég e€opéoelg ommg ™ dwviavdio (16%), ™ Xovndia

kot v Avotpia (Avayveotorovrog, 2006 / Bovpdovundg 2006).

BéBoawa, n teyxvoroyio avty Bo kepdilel cvuveydG £00.(POC UETA TNV LTOYPOPY] TOV
TpOTOoKOAAOL ToLv K10To KOl TOV  OVOUEVOUEV®OV  UEALOVIIK®OV  EOIKOTEPWV
ATOPACEMY OO OUOIEG SUCKEYELS, KAOMDS 1 Tapaymyn g evépyelog amd ) Propdla
Bewpeitar £vog omd Tovg KATOAANAOTEPOLS TPOTOVG VO IKOVOTOIN OOV Ol ATOITCELS
tov [IpmtokdAlov, eoutiog g woavotntag ¢ Propalag va pvbuicel 1o CO, mov
amehevBepdvetarl Katd Tn SdpKew TG Kowong: €tol 1 cvpuPoin g Propdloc oty
TOYKOOULOL EVEPYELONKT] TOPAYOYN YO TIC EVPOTUIKEG YOPES €xel mpoPAepbel  va
avéndet péypt 10%1 meprocdtepo uéypt to 2010-2012 Avayvmotdémovrog, 2006 /
Bovpdovumdg, 2006).
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ENEPTEIA AIIO BIOMAZA

O péBodot g evepyelokng petatpomns g Propdloc eivar didpopes. Altaxpivovion
oe Oepuoynuixés (Enpés) N oe Proynuixés (vypés). Ot Beppoymukéc mepiappavovv
avtdpdoelg, mov e&oaptovral amd TN Oeppokpacio, yio OlPOPETIKEG CLVONKEG
oeidwong (C/N>30, vypacia<50%). Xt diepyacieg avtég meprlapfdavovtor 1
amevBeiog Koo, 1 agplomoinotn, n mTpoéAvorn Ko n avBpakoroinon. Ot Broynuikég
depyooieg, mov ovopdlovtor €tol, emewdn eivor amotélecua pkpoPlakng dpdaong,
YPNOLOTOOVVTOL Yio TTPOIOVTIO KOl VTOAEIUUATO HEYAANG VLYpOGIOG, T.Y. OCTIKA
Muata (C/N<30,vypacia>50%). Ot Broynukég diepyacieg ival n aepdfia {dumon
kot 1 avaepoPro Copmon (Kataviwvakn, 2009).H emdoyn g neboddov HeETaTpOmngG
npocdlopiletar and tovg €&Ng mapdyovieg, T oxéon C/N kot v mepleyopevn

VYPOGIO TOV VTOAEYUATOV, TNV OPO TS GLAAOYNC.

Ewova 2.2: MéBodot evepyelaxng petotponng Propalog

NAK EVEPYELL
J—’ KAYEH P Upw
BIOMAZA — o @EPMOXHMIKEZ = ! IIYPOAYZH ——p  vvpd Ko GUL
METATPOIIEL | —Jpw AEPIOIIOIHIH | Jp otgped
\—b AN®PAKOITOTHIH |—j»
ANAFEPOBIA L Buoogpro
BIOAOT'IKEZ XONEYEH
METATPOIIEZ AAKOOATKH  ——p AB0voin
ZYMOQIH
XHMIKH EKXYAIZTH Proghona Kot
METATPOITH EZTEPOITIOIHZIH E0TEPES TOVG

I[Inyn: 16ia ene&epyacio

2.3.1 Ogppoympuikécperorponég Propdlog
2.3.1.1 Apeonkavon tg Propdlaog

H an’ gvbeiog kavon g Propdalog yia mapaymyn Oeppotnrog eivor n amhovotepn Kot

MO QVETTLUYUEVN omd OAeg Tig dradkacieg a&tomoinong g Popdlas. H kavon g
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Bopalag ovviotatar otn Oeppukn g Odomaon mapovsia o&uydvov. Ta kvpla

ovotatika ™G Propalag mov aviwdpovv He 10 ofvyovo givor o GvOpakag Kot To
VOpoyOvo. Ot KupLdTEPES TPADTEG VAEC OV YPNCUYLOTOLOVVTOL Elval KAVGOELAL Ko
YEOPYIKA LTOTPOoiovTo, (Gyvpo, KOAGUL, KOTOOAN, KAOSOSEUATO KOL VITOAEIULOTO
EOLOV) pe meplekTikdTTa 08 VvEPO HiKpOTEPT amd 15%, yio v emitevén KalvtepmV

Bobudv amoddoong (Apyvpiov k.a., 2006).

2.3.1.2 Mvpéivon

Amotelel v mohondtepn teyvoroyia enelepyaciog evOg KOVGIHOV Yo TNV TOPAY®OYN
evog kalvtepov. H Bropdla Beppaiveton amovoio aépa 1) Le TN HEPIKT] KOO HLEPOLS
VNG, HE TEPLOoPIoEVT] Opmg Tapoyn aépa (Demirbas, 2009H dwadikacio odnyei oe
éva peiypa aepiwv, vypmdV Kol GTEPEDV TPOIOVIMOV 1 avaAoYio TV OToimV TOIKIAEL
avaioya He ) Oeppokpacio Kot o ¥poOvo Tapapovig 6tovg KABAvoug (AEadmTovAog

& I'eleyévng, 2005).

216)0¢ ™G mupoivong elvar va moapaybovv devtepoyevh Kadoo KOTOAANAGTEPO,
KaBapOTEPA 1 MO EVKOAN PETAPEPSILO amd TV apyiky] Propdlo, oAl Kot ymukd
mpoidvta yo GAlec ypnoelc. Ilpdtn VAN pmopel va eivor EuAeia, vmoAeippato

Bropalag, aotikd amoppippozo 1| kdppovvo (Apyvpiov k.., 2006).

2.3.1.3 Agpromoinon

[Tpwv ™ dwdwkacio TG agplomoinomng mponyeital n dwwdkacio g mupdivons. Me
TNV 0EPLOTMOINCT EMOUDKETAL 1) €VEPYELONKN upeTotponmy] NG Propdlag oe aéplo

(Zxoveoyiavvn, 2006).

Y1V ovcia amotedel v Oepuiky amokodounon e opyovikng vAng (§Ao, aypotikd
TOPATPOTIOVTA, OOTIKA QTOPPILUATO. K.A.T.) TOPOVGio EAEYXOUEVIC TTOGOTNTOG AEPOL 1)
o&vyovov mpog petypa agpiov. Ot Beppokpaciec yio v aepromoinon g Propdlog
givar vymAdtepeg amd 900C ko yw 1 Pertimon tng Oepudikng aiog tov
napaydpevov aepiov pmopel va ypnoiponomdei o&vyovo avti yu aépa. To kavoo
0épl0 MOV TOPAYETOL OTNV TEPIMTOON 7oL Ypnoonombel kabapd o&vyodvo
amoteleiton omd vVOPoydvo, povoleidlo katl d10&eido Tov AvOpaka Kot peddvio kot

HKPEG TOGOTNTEG VOPOYOVOVOpaK®V (afdvio, atbvAévio, kKir) (Bovpdovumdag, 1998).
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2.3.1.4 AvOpakomoinon

H exteviic moupdivon mov aphvel pdévo avlpoka ¢ Kotdloumo ALyetol
avBpaxomoinon. Ilpdkertan yuo pia diepyacio 6mov 10 EVAO Oepuaivetal mapovcia
aépa o avoroyior LIKPOTEPT OO T GTOLXEWOUETPIKT], KOl GOV TPOIOV TOPAYETAL TO

KapPBouvvo, kabdc Kot vypa Kot aépia Taparpoiovio (Bovpdovumag, 1998).
H diepyacio g avOpokomoinong yivetar og téocepa otddio (Bovpdovumag, 1998).

e To mpmdto o1ad10 TEphapPaverl ™ ENpavon Tov EOAOL TOL TPOKELTOL VO

avOpakomomBel kKo katavaimver evépyswa. H Beppokpacio eivor mepimov
200°C.

e To odebtepo otddl0 mephapPdver T @don TG TpoavOpakomoinong Kot
yiveton oe Oeppokpaciec 170-300C, evd mapdyovior vypd kot aépla

npoiovta. To otddo avtd amaitei emiong TV KOTOVAA®OT EVEPYELNC.

e To 1pito otddo mov mapdyel evépyelo yivetar og Oeppokpacicg 250-300C.
210 0Tdo0 avtd ekAdovion LYPE Kol OEPLO TAPUTPOIOVIN, €V TO EVAO

avBpaxomoteitol TANPOC.

e Yt0o tétapto ot4dl0  oe  Ogpuokpaciec ueyahvtepeg tov  300°C
ATTOLOKPVOVOVTOL OAEG O1 TINTIKEG 0LGIES Ao TO KAPPOLVO Kol TO TPoidv givar

TOPO ETOO.

Metd 10 mépoag g avBpakomoinong 1o kdpPovvo yoyxetar o Beppokpacio

nmepaiiovtoc.

2.3.2 Bwohoyikégorepyaoicg petatpomig g propdlog

Bilopetatponmn eivar n yprion Proloyikdv dlepyacudy Pe 6KOTO TNV UETATPOTY| TOV
ovotaTik®OV ™G Propdlog amd o popen oe  GAAN. Tétoleg petaTpoméc
nepapPdvouv v ypnopomoinon evOOU®V, HIKPOOPYOVICU®V 1 Kol GAA®V

BloloyiK®V GUGTNUATOV.

Ot Proroywkég diepyacieg ywpilovior oe dvo kotmyopiec: ™ Cduwon kot v
avaepoPila ydvevon kol epopuoOloviol Kupimg G€ VITOCTPOUATO TOV EXOVV UEYAAN

MEPLEKTIKOTNTO GE VEPO.
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Zonmon

H onuovtikdtepn C{Opmon mov ypnoWomolEital Yoo TV TOpAy®YN EVEPYELNK®V
npoldvtov amd Proloywés mpoteg VAeg elvar M aAkoolkny {Opmon, mn omoio
TpaypoTomoleitar  pe TV avaepofia  Opdon  evlopov  (exkpicelg [/ poyiég
LKPOOPYOVIoCUGOV 7OV Ppickovior ot @UoN) 6€ GULAO Kol odkyapo @PovT®V,
onunTpak®dv Ko AoV popeav Bropdlog. Kot avtiv mapdyeton piypo vepov Kot
alBvAIKNG aAK0OANG, amd To omoio 1M devTePN dlaywpiletar kot moporapupdveton pe

anmootaén (Apyvpiov k.d., 2006).

Avogpofro X@vevon

H dwdwocio ocvvictator oty eleyyOpevn OldomaoTn NG OpYAVIKNG VANG ympig
o&uyévo, katd v omoia ypnoyLoroovviol cLVROmG amOPAnta OTmg akabupoieg
vrovopu@v (1WG), kompld, xoptid, evkia. XvuPaivel oe kabe Proloyikn VAN, oALG
gvvoeitan Wiaitepa oe Bepuod, vypd Kot pe amovsio agpa mepPaiiov. Emrvyydveran
He avaepOflovg HOVOKDTTAPOVS OPYOVIGHOVS, OV OEEWOMVOLY TNV OPYOVIKT) VAN
SoTOVTOS Poptla Tov TEPLEYoLV 0&Vyovo. ‘Eva gidog faktnpimv Staomd to opyavika
oféa oe VOPOYOVO Kol O010E€id0 ToL dvBpaka, evd €va debtepo €ldog Paxtnpinv
TPEPETOL e TA TPOIOVTO TOV OTOPANTOV TOV TPAOTOV PoKTnpiov Kol Topaysl MG
mopanpoidv Proogpro. To Proaéplo mov moapdyetal amotereiton oyedov € 0AOKAT|pOV
amo pebavio kot S10&E€id1o Tov GvBpaka oe avaAoyieg Tov TOKiAovy avaioyo He TNV

TpOT VAN Kat ) diepyacio mTov akorovbeital (Afadmovrog & I'edeyévng, 2005).

Kvpilog okomdg g avaepofiag ydvevong eivor 1 otabepomoinon Tov opyaviKov
VMKOV HE TOVTOYPOVN HEI®OTN TOV OGHOV, TNG CLYKEVIPp®ONG TV mafoydvaov
LIKPOOPYOVICUMV KOl TNG HALOS TOL OpYovikKoD VAKOV Tov ¥PElETOl TEPOUITEP®

enefepyooia. (Apyvpiov k.a., 2006).

2.3.3 Xnukégdwuokaoieg peratpomg s propdlog

Ynrdpyovv d1dpopa dEvopa, Ol KOPTOol T®V OTOiwV UTopovV va ¥pnoioronfodv yio
nopayoyn ehoimv. Ot TeplocdTepeg YempyIKes puteieg £xovv mapaywykdtnta 30-80
YAy. ehaiov / otpéppa. Ymhpyovv Opmg 8£vopo OTmg 0 Qoivikag otV AQPIKN Tov

&yovv amoddcelg 300 mepimovydy. elaiov / otpépupa (Bovpdovumac, 1998).

Ot ymukég dwdikaocieg petatpomng epappoloviar ot Propdla amd v omoia

44

[NAITATEQPI'TIOY ANNA

Institutional Repository - Library & Information Centre - University of Thessaly
12/05/2024 07:30:41 EEST - 18.188.60.124



ENEPTEIA AIIO BIOMAZA

uwopovv vo, omoktnBovv @utikd £lata (ehookpaufn, miiavbog, coyia). Avtd

emrvyydvetal pe doknon mieong kot e€aywyn elaiov and 1 Popdla. Ta eutikd
EAaio LTopohv Vo YPNGLULOTOMO0VV GE E0IKEG UNYOVEG N UNYOVEG TTETPEAIOL HETA
amd €vo, oTddl0 £0TEPOTOINONG Yoo TN apaymyn laiov / pebvieotépa (Koamhdvng,

2003).

Epdcov 1o yAvkepidla PETOTPOTOVV GE EGTEPEC N CLUTEPLPOPE TOVG GOV KOUVGILO
etvar kaAvtepn. H eotepomoinon yivetan pe v avtidpacn tov Tprylvkepdiov pe
pebavoin 1 aBavoin. H avtidpaon yivetoanw oe fmeg ocuvOnkeg Bepuoxpaciov 30-

60°C nopovoio alkoikdv 1 dEwvmv katalvtdv (Bovpdovurdg, 1998).

Av Kou M TOWKIAID TOV VTOCTPOUAT®V TOL UTOPOVV Vo ypnoipomomBovv eivol
tepdotio, 1 TPOTN VAN TOL Ypnolomoleital ywoo v mapoywyn ProvtileA oty
Evponn kot oty Apepikn eivor avtiotoryo 1o €Aoto TG €AOOKPAUPNG Kot NG

ooyag (Kamidavng, 2003).

2.4 Evepyewoxn a&lomoinon g propdlog

Eneidn n a&omoinon g Propdalog avtipetonilelt cuvnlmg To LELOVEKTLOTO TNG
HEYAANG O100TTOPEG, TOV HEYAAOV OYKOL KOl TMV OVGYEPEIDV CLALOYNG —LETATOINONC-
petapopdg-amodnkevong, empPdiietal n aglomoinon g va yivetar 660 T0 dvvatdv
TANGCLESTEPO. OTOV TOTO Topay®mYNS t™G. Etot, avty umopel vo ypnoyomondel

evyepéotata o€ po tAnbopa epappoydv (KAIIE, 2006):

o Xvumopaymyn MNAEKTPIOROV-0cppuoTnTOS Y00 KAALYN] TOV  OVOYKOV
0éppavonc-yoéne-nriekTpicpov oe  yeopywkés Propnyoavieg: elivor M
TALTOYPOVN TAPOUY®YT] NAEKTPIKNG Kot Oeppikng evépyswog amd v idw
TOGOTNTO KOUGIHOL HE ONUOVTIKA HeYoALTEPO Pabud amddoong omd v
aveEapnn Tapaymyn kabepiog and Tig vroAowmeg popeés evépyetog (Kpdkog,
2006).

o  Oéppavon Beppoxknmiov: n alonoinon g Popdloc o LOVASEG TAPUYWYNG
Bepuporag yia ) B€ppoveon Beppoknminv, arotedel po KaAn TpdTAoN Yo TN
LEi®ON TOL KOGTOVE Tapaywyng Beppoknmakmv tpoioviav (Kpdxoc, 2006).

o Tniebéppaven-tnrieyién: sival n epapproyn HeBOIWV KEVIPIKNG TOPOYMOYNS
Oeppotntag (M Yoéng) kau n dovoun g (cvvhBwg pe ™ popen Leotov M

45

[NAITATEQPI'TIOY ANNA

Institutional Repository - Library & Information Centre - University of Thessaly
12/05/2024 07:30:41 EEST - 18.188.60.124



ENEPTEIA AIIO BIOMAZA

Yyoypov vepov) yio. Bépuavon M yoén oe kotoikieg M| dAleg spapupoyéc. H

OepUOTNTO LETAPEPETOL LE TTPOLOVOUEVO OTKTVO Ay Y®V 0md T0 6TOOUS TPOg

ta Ogppovopeva ktipo. (Karapmndya, 2005).

o  OuoAdo01ES VOUTOKUAMEPYELES: QOKIU TAOTAOV GOV avoytng Bdlaccag
Yol TV TOPAY®YT| LEYOANG KAILOKOG QUKIMV, e OKOTO TN LETOTPOTT TOVG GE

aéptlo uebavio, tpoeua ko ynuika (Momraiodvvov, 2008).

o Evepyswokéc koiépyereg: H mapaywyn evépyelog amd aypoKaAMEPYELES KoL
voatokaAMépyeteg (opyavikég kaAMEpyeleg) amotelel pa coPapn emloyn.
YT evepyelokeés  KoAMEpyeleg  meplthapfdavovior 1000  Oplopéval
KoAAEpyoLLEVa €0T, 000 Kot Gypla GLTA Kot Ol EMGTAHOVESG GYEdALOVY TV
AVATTUEN TTPOYPUUUAT®OV TOV GLVOVALOLV TNV TOPAYWYN KOAAEPYEIDV UE
gykataotdoelg petatponn evépyelag (ITomaiodvvov, 2008). Ta @utd kot ta
OEVIPOL OV OVOATTOGOOVTOL GE [0 EVEPYEWNKY KOAMEPYELWL UTOPOVV Vv
ypnowomomBodhv  ywo TNV TOPAY®Y ] VYPOV Prokovcipwv  oynudtov
vrokatdotatmv g Beviivng, vypdVv PloKavcit®yv oxnUAT®V VITOKOTACTATMV

Tov vtilel kivnong kat otepemv Prokavoipmy (Bovpdovurdc, 2006).

o Enelepyocio aoTiKOV Kot fropnyavik@v axofintov: 1 wo eonvi nébodog
TOPAYMYNG EVEPYEWNG Amd T OpyoviKd amdPAnta eivar 1 kawomn tovg. 'Evog
deVTEPOG TPOTOC €EAYWYNG TNG EVEPYELNG TOV OPYOVIKAOV omoPANTOV givar M
amocvvieon Tovg, e aepdPiec 1 avepdPieg dradikacieg (Iamaiwdvvov, 2008).

o Tlopayoyn kevoipov: pe v te)VOAOYio TG TLPOALONG, TO OYKOIN O0GIKE
Kot 0ypoTikad voAgippata, aeod tepayiclovv, petatpémovron pe m Pondela
E101KOV QVTIOPACTIPA, GE VYPO KOOGILO VYNANG EVEPYEINKNG TLKVOTNTOG, TO
Broéhano. To Proéhato, pmopel vo ypnoipomondel ®g LWOKOTAGTOTO TOL
netpelaiov o€ epoppoyeéc Bépuavone oAl Kol mopoy®yng MAEKTPIKNG
evépyelag (KATIE, 2006).

2.5 MieovekTpoTo KO PEOVEKTIRATO Yprions Propalog

Oocov apopd To. TAEOVEKTAIATO TOV TPOKLITOVV ald TN Ypnotponroinon g Propdlog

Yo TOPOYOYN EVEPYELOG, Eival Ta akdAovDa

e To evepysrokd o@éAN elvol oNUOVTIKOTATO, LG Kol 1) TANOOPA OpYOVIKOV
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ovol®V Tov gumepikigietoan otn Propdlo v kabiotodv ®G €va a&lOA0YO

Blokavoo pe onuaviikn Oeppoydovo  kavoOTNTA, OLYKPIoUN N Ko
LEYOADTEPN OO OVTN TOV KOVGOELA®Y. XapaKTNPLoTIKd, vToAloyiletar 6TL M
Beppoyovog wavotnto g Propalog Pappaxiov eivor mepinov 15.000KI/kg
dAadn o apketd wavomomtikny T (~1/3 ¢ Bevlivng) (Tatoidmovrog,
2002).

o duuaxkotnta mpog to mepipariov: I'evikd, to vroAieippata Propdloc £xovv
YOUNAOTEPT TTEPLEKTIKOTNTA GE ALMTO Kot B€l0 amd Ta OPLKTA KOVGLO KoL OEV
cLUPBGALOV otV eMdEivON TOL PALVOUEVOD TG 0EIVNG Bpoyng OTIC TEPLOYES
KOVTO OTIG gykataotdoelg kovong g Propdloag. Or exmoumég NOX eivan
YOUNAOTEPEG QMO OLTEG TOV OPLKTAOV KOLCIU®WV, €mewdn 1 Oepuoxpacio
Kavong etvor  younAotepn. H mepiekticomto o téppa  eivor  emiong
YOUNAOTEPT. AEV GUVEICQEPEL GTO PALVOUEVO TOV Bgproknmiov, Kabmdg 1 101
nocotta CO, mov mapdyston oty Kaworn e Popdloc, amoppopdtol KoTd

T d1dpkela ¢ avamtvéng tov putdv (McKenty, 2002).

o Y& mnfdpa KAAS®V 6mm¢ 1 yempyia, N dacokopio, To acTikG/Bropmnyovikd
amoPfAnta, amd HOPPEC OpYOVIKNG VANG Tov Bempovvior aypnoteg eival

duvatd va mapaybel Ploevépyelo ATOTEADVTOS TEAIKA VAT YPTOLUN).

e H peimon ¢ evepysroxig eEaPTNoNG, TOL iVl ATOTEAEGHO TNG EICAYWOYNG
Kovoipov ond tpiteg ydpeg, He avtiotoryn €£otKovOUNoN GUVIALAYUOTOG

(Tatoidémoviog, 2002).

o Evduweépovoa mpdtacn KOTATOAEUNONG TG avePYiag: £vag TOAD UEYAAOG
apOpdc aypotwv Ba pmopovoe va epmiokel oy dadikacio a&loroinong g
Bopalag. MdAiota, n gukoipio VTN Yo ATOGYOANOT SIVETAL GE LU0 «VEKPA»
Y TOV aypoTn mepPiodo, OTOV UETE TNV GLAAOYN KOPTOV KOl TNV KOTN TV
oTEAEYDV, OV OMUCYOAEITOL Yl TOAD KOPO OCE OYPOTIKEG EPYOOTieg

(Tatoidémoviog, 2002).

e Eniong, ta oLYKPOTAUATO NMAEKTPOUNYXOVOAOYIKOD €EOTAMGUOD  KODGEWG
Bropdlog éxovv moAL pikpd xpovo amdcPeong and 1 éwg 3 xpodvia cuvémein
™mg e€otkovopnong evépyelwng oe avtifeon He TOV MAEKTPOUNYOVOAOYIKO
eEomMond TV OpPLKTAOV KOLGIH®V 7oL Ogv amocPEvoviolr TOTE  apov

Katavoldvouv kot dgv e€otkovopov evépyela (Aadmoviog & Teleyévng,
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2005).

Emiver Tto 7wpoPfmpo  TOV  OmOPPLUPATOV  OTIS  UEYOAOVTOAELS,
HETOTPEMOVTAG TO UAAIGTO GE TPOGOO0POPO. ETEVOLOT|. ZVYKEKPIUEVA, OCWV
aQopd To oTEPER amOPANTA, umopel vo TapayBel nAekTpiky| evépyela LEG® TG
KOOONG TOLG Kol va pHeEwBOel TovtdOypova o OYKOG TV OTOPPLUUAT®V,
OTOUTAOVTOS £TOL CNUOVTIKA JUKPOTEPES EKTAGELS TEAIKNG d1dbeong, Tov elval
Kol omd TO ONUAVIIKOTEPO TPOPANUOTO TNG OlXEIPIONG TOV AOTIK®OV

amopintov (Kooud & Xvpiyov, 2009).

‘Evag axoun Aoyog vy yprion g Propdloc o¢ myng evépyslog eivar ta

TPOPANLOTA TOV TOPATNPOVVTOL GTOV OYPOTIKO TOWEN, OO 1 TOPOYMYY|
TAEOVOSUAT®OV TPOPIL®V, 1 OTOUAKPVVOT] TOV TANOVGHOV amd TIG 0YPOTIKEG
TEPLOYES KOL M KOTAPOAN] ONUOVTIKOV ETYOPNYNOE®V Yoo vo. Tnpndel m

aypavanavon (McKenty, 2002).

H a&romoinon g Propdlog av kot givar oAy dadedopévn og mTopadosloky ypnon

etval ot omd TG Mo SVOKOAES OVOVEDGULEG TNYES EVEPYELONG TEYXVIK(, OKOVOUIKA

OALG KOl KOWVOVIKAL.

Ta mBavd mpoPfAnuata mov mpoépyovrol and v a&lomoinon g, oxetiCovtal pe ta

aypoTikd / daG1KG VTOAEILUOTO KOl TIG EVEPYELOKES KAAMEPYELES, APOPOVV TIC PACELS

Topaymyng, olayeiptong kot petatpomng /  aflomoinong kot givor ta €€Ng

(Momoayempyiov, 2009):

O peydrog OYKOG NG Kol M UEYAAN TEPIEKTIKOTNTA NG O€ vypooia, ovd

HOVAOQ TOPOYOLEVNG EVEPYELNG.

H dvokoAia 6t cvAloyn, petamoinon, HeTapopd Kol amodnKevomn g Evavt

TOV OPLKTOV KOVGIH®V.

Ot domavnpdtepeg £YKATAGTACEL Kot €EOMAIGUOG TTOV OTOLTOVVTOL Yo TNV

a&lomoinomn g Propaloc, oe oyéon He TIc GLUPATIKEG TYES EVEPYELQG.
H peydin daomopd kot n emoyok| mapaymyn g Propalas.

H &npn Propdla £xet Aydtepo amd 10 GO TEPLEYOUEVO GE EVEPYELD ATO O,TL

TO TETPEAQLO.
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2.6 Mlopayoyq ko ypion propdlog taykoopiong

>mv EE, ot Bopelo Apepikn Ko 6e QAAEG OVETTUYUEVEG YDPES VILAPYOLY OEKADES
oLYYPOVES PLOUNOVIKEG LOVAOEG OV UETATPENTOVY SLAPOPA OpYavIKG amdOPAnta o
Boaéplo (ue avaegpdPfio ydvevon Kol Tr xpNon ovyxpovov eEOTAOUOD VI
ereyyOuevec ouVvONKeg) Kol ot ovvéyela oe ypnowun Oepuikn M / Ko MAEKTPIKN
evépyela 1e avaioyo cvyypovo eEomhoud (Bovpdovumrac, 2006).

Agdopévov Ot 1 mepParioviky vopobecsio oTIg OVETTUYUEVES YMPEG Elval apKeTd
aLOTNPN, Ol EMXEPNCELS £YOLV ONUOVTIKA KivnTpa v v enefepyocio TV
OPYOVIK®OV OamOPANTOV TOLG UE TOV TPOTO LT, Yo TN HEIMON TOL PLTOVTIKOV
QOPTIOL, UE TNV TAVTOYPOVN ARYN YPNOIUOV TPoiovIwV (Tov £xovv otkovoulkn a&io).
Oa mpémel va onuewwbel 6t N mopaymyn tov Proogpiov to 2003, vmepéfn TV
avapevopevn tapaywyn oty EE, 0nmg tovAdyiotov té0nke otn Agvkn Bipio yio v
avartoén tov Avaveoowov IInyov Evépyewog oty EE péypt 1o €roc 2010
(Bovpdovumag, 2006).

g MOALEG QTOYES XDPES TOL TPITOV KOGOL, 1| TAPAY®YN TOL Proaepiov givar apkeTd
L OESOUEVT, Y10 SLOPOPETIKOVG OUMG AGYOVS OE GYECT UE TIG OVETTVYUEVES YDPEGS.
'Etot, og gtoyd pépn g Ivolag kon g Kivag, oto Nemdh, 010 Mraykhavtéc Kot o€
YOPES TNG LIOoA)APLag APPIKNG, etvar evpHTata O1dESOUEVT 1] Tapoy®YY| Plooepiov
0€ KPN OWKOYEVELOKN KAMUOKA Omd KTVOTpoPikd amoPfAinta. To mapayduevo
Bloaéplo ypnotpomoteiton kvpimg oo paysipepa, kot vrokabiotd ta EOAo mOL

YPNOUOTOIOVVTOL EVPEWME Y10, TO YNGLHo ToL eayntod (Bovpdovumdag, 2006).

2.7 H expetairevon g propalog otnv EALada

H EAAGSa givar ydpa otnv omoia 1 Propdlo pmopel va S100papaticel EVov oNUovTIKO
poAo otV emitevén tov €Bvikov decuevTIKOV 0TdYoL 20% Yoo TN CLUUETOY TWV
AIIE omv xdAvyn g teMKg kotavaimaong evépyetag to 2020am6 ta vroieipporta
amo TIG TOPASOGLOKES YEWMPYIKES dPACTNPLOTNTES, OAAA Kol HEG® TNG KOAMEPYELOG
TOV VEOV EVEPYELOKAV KOAMEPYEIDY, TOV UTOPOLV VO, 0dNYNGOLV GE £vo. LYNAO
EMIMEd0 SOEGIUOTNTOG KO YPNIONG TOV EVEPYELONKDV TPOTOVT®V Plopaloc oty ympo

(Boukis et al., 2009).

AvoTuxdc, dev €xel OAOKANP®OEl akduUn pio EKTETAUEVT] KOl OKPPTG KOTOYPOOT TOV
TEYVOLOYIKG KOL OIKOVOUIKA amoAnyipov dvvapkoy Bropdalag g EAAGdag. Ta

49

[NAITATEQPI'TIOY ANNA

Institutional Repository - Library & Information Centre - University of Thessaly
12/05/2024 07:30:41 EEST - 18.188.60.124



ENEPTEIA AIIO BIOMAZA

dwbéoa dedouéva mov apopovv T Propdlo elvor EVOEIKTIKG, OAAL TOAAG

vrooyouevo, (Boukis et al., 2009 vupwva pe otoyeio tov Kévrpov Avavedoipuwmv
I[Inyov Evépysiog, ommv EALGSa, to kot £€tog Onbéoiuo yempykd kot Soctkd
VTOAEILHATO 1G00VVAOVY gvepyelokd pe 3-4 ekat. TOVOLG TETPEAMIOV, EVD TO
SVVOUIKO TOV EVEPYELOKMY KOAAEPYEUDY UTOPEL, HE TO ONUEPIVE O£dOUEVA, VO
Eemepdoel Gveta EKEIVO TOV YEOPYIK®OV Kot dacikdv vroleiupatov (KAIIE, 2006).
To mocd avtd avtiotoryel evepyelaxd oto 30- 40% g mosoOTNTOG TOV TTETPELAIOVL
TOV KOTAVOADVETOL ETNGIMG OTN YOPA LaG. ATO TPOSPATN AmOyPaPY|, £XEL EKTIUNOEL
0Tt 10 obvolo ¢ dueca owbéoung Popdloc oty EAALGSa cuvvioctoatar oamod
7.500.000 mepimov TOVOUG VTOAEIUUATOV YEMPYIKOV KOAMEPYEIDV (o1TNpdV,
apofoottov, Poppokiov, Komvov, NAlavOov, KAadodepdT®V,  KANUATd®V,
mopnvoéviov k.4.), kobmhg kot and 2.700.000 t6vovg S0CGIKOV VTOAEWWUATOV

vAotopiog (kKhadot, erotoi k.a.) (Koumoritn, 2007).

To yeyovog 011 péca omv enduevn ewkocoaetio vmoroyiletar o6t 10 20% TtV
petapopmv oty Evpdnn Ba yivovtol pe evoaAloktikd kadoa, oAAd Kol To 0Tl £0G
10 201010 gvoriaktikd Kavoa Oa amrotelodv 10 5,75%100 GUVOAOL TOV KOVGIHL®Y
mov o YPNOOTOOVVIOL GTOV TOUED TMOV UETOPOP®V, OEYVOLV TO CMUOVIIKA
nmeplioplo avamtuéng mov €xel 0 kKAGOog TV Prokavcipwy. YroAroyiletar 0Tt otV
EMada to 2010 6o mpémer va ypnoonoovpue 150.000 tovovg Provriled (6mov
ypewdletar vtiled) kot 390.000tévovg Proabavorn (6mov ypetdletar Peviivn), evd
HEXPL OTIYUNG M EYXOPO TOPOy®YY] 0eV UTOpel va KOAOWEL TV avaykn ovn

(Kapayiopya, 2008).

¥ avtd 10 onueio a&ilel va onueiwbdel 6TL Tapd TO0 TAOVGI0 duvapko Propdlog Tov
dwbéter m EAAGSa, mépav tov OTL TO0 HEYAALTEPO TOGOGTO VTG TG Propdlog
SVOTLYMG TAPAUEVEL AVOEIOTOINTO, TOALES POPEC ATOTEAEL auTiol TOAADY dVGAPEST®V
KATOOTACEDV OMMG TLPKAYLEG, OLOKOAMO OTNV EKTEAEGN €PYOCLOV, O1A000M

acBeveldv k.6. (KoumoAitn, 2007).

O mivakag mov akolovbei (mivakag 2.1) mapovcidlel d1popovg VLTOAOYIGHOVS TNG
emotog mopaywyns Propalag oty EALGSa, dnwg mapovsidlovion otnv BifAtoypapia.
[Tpéner vo onueiwdel 611 00 TEPLGGOTEPO. dedouéva Tov Tivaka eivor avakpiPr], Kt
avtd yoti dev AouPdvetar voyn 0Tl g OAeg TIC HEBOOOVS GLYKOMONG VTAPYEL

VYNAO T0606TO amdAELG opyavikod vVAkov (Boukis et al., 2009).
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Mivekag 2.1: Extipnon emotov dvvapukot Bropdlog omnv EAAGSa

Ethola . Auvapiké . .
Tomog Bropégac Tapaywyn AiaBeoipéTnTa evépyEiag IcoGuva|.'|0| Tévol
(Tévvo) (%) (MJ x 10 6) MNerpeAaiou (TIM)
KoukouTal eAidg 250.000 90 3.712 88.672
YTmroAgipparta
EKKOKKIONG
BapBakiou 60.000 90 810 19.346
Aaoika
UTTOAEiPpaTa
uhoTopiag 200.000 50 1.650 39.410
Opyavika ammopAnTa 17.300.952 - 320 7.550
YTtroAgipparta
YEWPYIKWYV
KAAAIEPYILOV 4.290.773 10 10.298 245.960
Aaoikda
UTTOAEiypaTa 1.370.314 10 2.261 54.003

Inyn: Boukis et al., 200916ia encéepyooia

Yopeova pe v Evponaikn Evoon ot kataAiniotepeg katnyopieg fropdlog yia Tig

VOTIEG EVPOTAIKESG YDPES Kat e10Kd Yoo TV EAAGSa kataypdpovtan otov mivaka 2.2.

Mivekag 2.2: Katnyopieg Bropaldv-yewypapikéc meployEs Yo TNV EKUETAAAEVOT TOVG

Karnyopisg Biopddag

Mlewypa@ikég TrEPIOXEG HE UYNAS SUVAUIKO

KaAAiépyeia eAaioAddou,
eTTeCEpyaoia Kal OXETIKA TTPOIOVTa

NAakwvia, Meoonvia, HAeia, HpdkAgio

KaAAiEpyeia auTTéAwV OTAQUAILV

KopivBog, KpiTtn

KaAAiépyela SEVTpwV
(uttoAgiypara)

HuaBia, MéAAa, ApyoAida

Aacokopia (YTroAgiypara)

Euputavia, Podotrn

YmoAgipypata didpopwv
KAAAIEPYEIYV

Boiwrtia, Adpioa, Kapditaa, AirwAoakapvavia, ‘ERpog

YTtroAgiypara BepuoknTTiwy

Kpntn

Evepyelakég KAAIEPYEIES

MPaKTIK& OAEG OI AYPOTIKEG TTEPIOKES

Opyavikd utroTTpoidvTa

Oeooahovikn, TpikaAa, MNpéRela, ‘Eufoia,
ArrwAoakapvavia, XaAkida

IInyn: Boukis et al., 200916ia encéepyooia

2.7.1 Mlapoadciypotakoing epoppoyng oty EALada

H expetdirievon g Popdlog oty EAAGda Eexivnoe, 6mwg mpoovagépbnke, to

tehevtaio xpovia. Tlapadelypota KaAng Qaproyns, aroteroby To eENG:

o Yoyrraiaia. Exel

Bpioketon

povada

eneepyaciag vypdV  amoPAnTeV
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(tpwtoPado eneepyacio), 6mov amd 1o 2001 Eekivnoe 1 EKUETAAAELGN TOL

Bloaepiov. To Proaépro mapdyeton HEGH avaepOPlag yOVELONG Kol TPOPOSOTEL
TPEG UNYOVEG ECOMTEPIKNG Kavomng oepiov, woyvog 2.458 Mwe ékaotn
(http://www.ypan.gr).H emota mapayoyn Ospukng evépyelog eivar 42 GWh
Kot 1 €TRolo mopoywyn mAektpikng evépyewng 53 GWh. To Kévtpo
eneEepydletan Ta 700.000 rﬁ/npépa aoTIKOV Avpdtov e ABnvac (Apyvpiov
K.G., 2006).

e Avw Awécra: H povada xatackevdomke 1o 2001, Bpicketon oto Ave Atdcio
Attikng Ko givarl 1doktoia g etapeiog Bloogpro-Evépysia Ave Aldoia
EIIE. H ovykekpipuévn eykatdotaon ivar Hovado cupmopaywyns 0epuikng Ko
NAEKTPIKNG EVEPYELNG OO Plroaéptlo, 1 omoio YPNCILOTOLEL TO TOPAYOUEVO OEPLO
amd ™ youotepn. To aépro Tpo@odotel €vieka UNYOVEG £0MTEPIKNG KAOONG
agpiov woyvog 1.255 MWeékaom. H emola mapaymyn Oepukng evépyeslog
eivan 134,8 GWh,evéd 1 emola mapaymyn nAektpikng evépyelag sivor 112,5
GWh. And 1o 1éhog tov 2007 Aertovpyel ko eméktaon katd 9,7 MW mov
avéface T GLVOAKY eyKateoTNUEVN oYL o€ 23,5 MW, yeyovdc mov kabiotd 10

£pyo éva amod To peyaAvTeEpa TOL €100V Taykooping (http://www.ypan.gr).
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KE®AAAIO 3°

Blrokavoua: Yrooyéoelg kot Epotnuatikd
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3. BIOKAYXIMA: YHHOXXEXEIX KAI EPQTHMATIKA
3.1 Ewoaymyn

H otadwokn anegdptnon amd v TETPEAALOKT KPIoT, 1| EVEPYEIOKT CLTOVOUNGT| Kot
SOPAAMON TNG GLVEXOVG EMAPKELNG KOVGIH®V pe TV o&lomoinon ovil opuKTov
KOLGILOV TOV OVOVEDGIL®OV EVEPYELOK®V TOP®V, ATOTEAOVV CNUEPO EVOL CTPOTNYIKO

oTOYO Y10 TIG PLOUNYOVIKA AVATTUYIEVES XDPES.

Méoa amd toug anelpovg dpdpovg astomoinong g Propalog, mapdyston o TAEGO
amod Plokavoua: oteped, vYpd M aépla, KATAAANAQ Yo TOPOY®YN MAEKTPIGLOV,
0épuavong kar xivnong. Ta Proxkavoipa Bewpodvior cuoyvd mOAVEG EVOALAKTIKESG
Moelg ot Peviivn kat oto meTpérano. Exovv mpofAndel wg pia Avom 6to evievouevo
TPOPANUO TG KMUOTIKNG OAAQYNG Kol TG HelOoNng TV omobeldTov 0pLKT®V
kovoipov. Opmg avtd to mieovektnuato KpOPOLV KATOEG QOPEG OPVITIKES
oLVETELEG Yo TO TEPPAiAov. Ot €peuveg Kot 1 TPOKTIKT, O&iyvouv OTL TO HOVTEAO
mopaymyne tov Prokovcipov kot n Pocdvn yuoo enéktaon polikig  KAIHoKog
oVo10TIKE Bo eMOEVOGEL TNV TEPIPOAAOVTIKT KOl KOWV®VIKY KPioT, 1010{TEPO OTIC
avantuooopeves yopes.  Ta Prokavotpuo 0edTeEPNG Kot ETOUEVNG YEVIAG, TOL
mopdyovtal pe PudoUo TPOTO, UTOPOLV VO OTOPVYOVV OLTEG TIG OVETIOOUNTEG
GUVETELEG.

[Mopokdto, yivetor o 7wPoomadsln AmTOcCAPNVIONG TOV  OpOV, GULVOTTIKNG
KOTAYPOPNG TOV CNUOVIIKOTEP®Y OQEAE®V, OAAL KOl TOV HEYOAM®Y OIKOVOUIKOV,
TEPPOUAALOVTIKOV Kl KOWVOVIKOV SIANUUATOV, TOL £X0VV TPOKVLYEL OO TN OPUCTIKN
avémtoén Tov  Topén OVTOV, KaBMG KOl o avagopd OT0 OGO  ELVPEWG

ypnoorotovviot ta frokavcipa oty Evponn kot v EAAGSa.

3.2 Hopaymyn ko aéromoinon frokavcipmv
3.2.1 T givan Taprokavoipo

Youpovo pe to apbpo 2 g odnyiog 2003/30EK Prokavoipua ovopdlovior ta
KOOOLO, EKElVAL aTEPEd, VYPA § aépila To. omoio mpoépyovtal amd T Propdla, To
Blodlacmopevo dMAadn KAAGHO TPoidvVTV 1M omoPfATOV dpopwvV ovOpOTIVEOV

dpaCTNPLOTHTOV.

Mmnopovv va ypnowomoinfodv &ite HEPOVOUEVO 1) TPOCTIOEUEVA GTOL GUUPOTIKG
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kavowo og piypata (Almazan et al., 2009) o vypd PLOKOOGILO YPNGLULOTOLOVVTAL
KUPI®G OTIG LETOPOPES, TOL OTEPED YLl TAPUY®YT] OEPIKNG KOl NAEKTPIKNG EVEPYELNG
EVD o aépio Blokavotpo Eyouv TOAOTAES YPNOELG

(http://bioenergynews.blogspot.com).
To Brokavouo, Aowmdy, urnopel va eivat:
e Buo-aépro

Mapéystar and ™ Popdla dtov ofedmveton — kaiystar oe Oeppokpacicec 80 °C -
100°C. Akorod0m¢ xobapiletar and micoo, olcolkd PETOALO Kot GALO GTEPES

atwpovpevo cvecopatodpoto (Kamidavng, 2003).

e  Buo-aépro amo avaepopra Lopomon

H depyasio g avaepdPrag Lopwong dapket 10-25nuépeg kan petatpénet to 40-
60% tn¢ otepedc palog poag vypng mocodTtog Propalag, m.y. {owd andfinta M
QLTIKA omOPANnTa, o€ Plo-a€plo. Avtd ypnoiomoteitor yuoo OEpuovon oAAd Kot
nopay®yn evépysag-niektpiopov. H vrdéroum pala and v avoepoPia {Opmon
LETATPEMETAL PE KOATOAANAEG (QUOIKOYNUIKES Olepyacie 6 VYPO AmMOGHO Kot

EVIGYLTIKO DAKO Y1 10 KaAlepyovuevo £d0pog (Kamidvng, 2003).

e Buo-vypo

[Mapdyetor péow mupdAvong O6tav pkpd kot Enpd pépn tov EvAov Beppaivovron
taydtora otoug 900°C (KamAdvne, 2003).

H vAn g Propalag oty mepintmon avtn -EVAo- dtucmdrol:

a. o (Bo)aéplo moOv YPNOIUOTOLEITOL AVOKVKAODUEVO Ylo. TN SlEpyacion NG
TVPOAVONG, Kot

B. oto Plo-vypd mov €xel ™ pon Beppoydvo dHvaun, o€ oyéon UeE TO TETPEAALO
diesel ka1 mepiéyer to 80% g evépyetog g Propdlog amd v omoia TopyOn

(Kamiavng, 2003).

v katnyopia tov Brokavcinuov gumintovy, oduewvo pe to vopo 3423/2005,ta.

TOPOUKATO:

o Buovtilelh: MebBvleotépag mov mapdyeTon amd To UTIKG Elotol Kot o Cotkd

M.

e BuwomBavéoin: ABavoln m omoio mopdyetonr omd TO GOKYOPOVYO KoL
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apvLA0HYO PLTA.

e Buwaépro: Kavowo aépro 10 omoio mopdyetar amd Propdlo M/kot amd to
Bloomowodopnoipo kAacpo omofAtewv to omoio pmopel va koboapiotel

QTAVOVTOG TOLOTNTO PVGIKOV 0EPIOL Yo XpNon G Prokadoo 1 EvAaépto.

e BuopeOavorn: MebBavorn n omoio mapdystar and Proudlo yio ypron ¢

Blokavoipo.

o  Buoowpedvrio0épag: opebBvriabépoc o omoiog mapdyetor amd Propalo yio
¥PNOoM ©G PloKOOGLLO.

e Bw-ETBE: Awvlotprtofovtvrabépac (ETBE) o omoiog mapdyston amod
BroaBavorn. To kat' 6yko mocootd Tov Pro-ETBE 10 omoio vroioyiletat mg

Blokavopo avépyetor og T0c0oto 47%.

e Bwo-MTBE: Mebvlotprrofovtviabépoac (MTBE) to omoio mopdyetar omod
Blopebavoin. To xat' oikov mocootd Pro-MTBE 10 omoio vrmoloyiletan wg

Blokavopo avépyetol og T0c00T0 36%.

o XYvuvOeTikd Prokavowyo: XvvOetikoi  vdpoyovavOpoakeg M pelypoTo

oLVOETIK®V VOPOYOVaVOPAK®V oV Exovv Ttapaydel omd Propdlo.

o KaOapa eutikd éhara: 'EAoia amd ehotovya ¢utd, mopayOopeva e GLUUTIEST,
EkOAym M avaroyeg peBodovg, puokd 1 eEevyeviouéva AL PN YNUIKOG
TPOTOTOWEVA, OTOV gival cupPatd e Tov TOTO TOL OKeloL KIVNTHP Kot TIG

avtioTolyeg TpobmobEicelg 0G0V apopd TIG EKTOUTES.

e Buovdpoyovo: Yopoyovo to omoio mapdyston omd Popdlo H/kor omd
Bloomo1kodounoo KAAGHO Blounyavikov Kol aoTIKOV omoBAT®V Yo }p1on

¢ Proxavoipo.

Ta owbpopa €idn PloKOVGIH®Y UTOPOVV VO OVIIKATOCTHCOVV OAEC TIC HOPQES
OPLKTAOV Kowoipwv dniadn avtikotdotacn tng Peviiving and ProabBavorn, tov
nmetpelaiov kxivnong oamd ProvinleAr, oL TETpeAaiov Oépuovong oamd oTEpEd
LOPPOTTONWUEVO, PLOKaDGIHO (TEAAETEC KO UTPIYKETES), TNG NAEKTPOTAPAYMYNG O
Myvitn kot ABavOpako pe  mAektpomapoymyn omd  Popdlo 1N meAAéteg
(http://bioenergynews.blogspot.com).

fuepa, N mopaymyq v Pokovcipov Poaciletar oe QUOIKOYNUIKEG OlEpYaoies,
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kaBmg kot ot Proteyvoroyio. Avtd ta Prokovoipo yopaktnpilovior oG TumTKG
Blokavowa 7N Plokadoo mpodg yeveds. H épevva ko m tEyvoloyia TV
Brokavoipwv dnpovpyel o TpoTomoplakd Prokovcipua 1 Prokavoiua devTEPNG
YeveQSg, mov mopdyoviot pe Pudoipo Tpdémo kot ypnoiponoodv Propdaleg mov dev

avikovv ot dtatpo@ikn aAvcida (Cherubini, 2010).

3.2.2 BlokaOo1patp@ TG YEviag

Ta Prokavoipa Tpd@TNG YeEVIAG I TUTIKG Prokavotpa ivol avtd mov mopdyovtotl and
T, GAKY0Pa, TO AULAO, TO PULTIKO EAa0 1| To LK Almn ¥PNOILOTOIDOVTAG GUUPATIKEG

uebodovg (Cherubini, 2010).

Ta kvpidtepa Prokavoipa Tpd™g Yevids cvvoyiloviat otov Ilivaka 3.1. Qotéc0 TO
mo Swdedopéva eivar ta vypd Prokavowo  frovrided ko froarfavoiny mov
YPNOUOTOOVVTOL GE HiyHo HE TO avTioTolyo opukTd Kavoiua Kivnong vriled kot
BevCivn (Baocarog k.4. oto Oydoo EBvikd Zvvédpro yia tig Hmeg Mopoéc Evépyetac,
2006)

Mivaxog 3.1: Tumkd Prokadoipa 1 PLOKadCILO TPMOTNG YEVIAS

Ovopocia Tvmog Brokaveipov Awgpyoocio
Dutikd Ehao | Dutikd EAato [Tieon, exyviion, ddiion

BiovtileAd and omdpovg Meteoteponoinon ehaiov
Buovrtiled Buovtiled and ’omorﬁknw M Aikion, pETEoTEpOROinGm

xpnoomomuéve. EAaia

, ABavoln amd Coyapmon eutd ZOumon, andotain
Bioafavéin A1BavOoAn amd apvAmOn eUTA Yopoivon, Couwon, amdotoin
Bio-ETBE ETBE Zbuomon, cbvheon
Boaépro ZuvOETIKO LOIKO aéPLo and Prooéplo )l_(l(’)(;g\l’ﬂ: omopdipuvon CO,-
2
Xoveyn, WJGS,omopdkpuven

Biovdpoydvo | Ydpoydvo and Broaépro CO,-H,0

IInyn: Baodrog k.4. oto Oydoo EBviko Xvvédpro vy tic ‘Hmeg Mopoeég Evépyetag,
2006 /1dia ene&epyaocia.

3.2.2.1 Buovrileh

To ProvrileA eivar to mpoidv ™ peTESTEPOTOINONG TOV 0EEMV PLTIKOV EANIMV KOl
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givon yvootd kaw og FAME (Fatty Acid Methy Esters)Ynokafiotd to vtileh kiviong
KOl TOPAYETOL OO YEMPYIKES TPDOTEG VAEC TAOVGIEC GE EALNL: TO PLTIKA CTOpPEANLOL
amo dLaPopes KOAAEPYELEG OTI™G 0 NALOGTOPOG, TO PapPdkt, 1 ehatokpaupn, n ooy,
TO KOAOUTOKL, KTA, KaB®G Kot o ypnoiponomuéva utikd Elota. Tnv anddoon g
depyaciag kabmg Kol TNV To1dTNTo TOL TOPayouevoL ProvtileA, emnpedlovv didpopot
TAPAYOVTESG, LE KOPLO TNV TPAOTN VAN, ONAdN TO GUTIKO EA0O0 TOV YPNCLULOTOLEITON
(Bovpdovumdag, 2006 /Bacdroc k.6. oto Oydoo EOvikd Zuvédpio yio tic ‘Hrmieg
Mopopég Evépyetag, 2006).

Ymv Evponn, peyoddtepn moapaywyn mopovoidletor oty [epuavia, ™ Foddio kot
mv ItoAdle kou ypnowomoteitar 10 QLTO TG EAMOKPAUPNS, oL TOapPAyEL TO
KpopPérato, Eva un Bpdotpo éAato, Gplotn Tp®TN VAN Yo TV Topayoyn Provtile.
Ymv EALGda onpepa dev mapdyetor Plovtilel, aAld OAOKANPAOVETOL 1| KOTOOKELT
dvo epyootaciov, ot Otocolo kot T Bopeo EALGSa ywo 10 oxomd avtd

(Bovpdovumag, 2006).

Ocov agopd t Swdwocio wapaywyns Poviiled amd @utikd éAaic, UTOPOVLV Vo
onueolv ta eENG: Ta PUTIKA EAata £pYOVTOL G€ ETAQY| e Tepiooeln LeBavoing yia
NV avTidpoon TG LETEGTEPOTOINONC Tapovaia Pacikov 1 dEvov kataldTn (avaroya.
Le TN @voN ToL ELTIKOD glaiov). To moapayduevo dipacikd piypo dwywpiletar. Ot
napaydpevor eotépeg Kabapilovtar kot cuAléyovtal divovtag to mpoidv Provtiler,
EVD TO mopampoiov yAvkepivng kabapiletol kot ypnoyomotleitar oty Prounyovia
Qopurakmv kot kaAlovtikov (Bacdlog k.d. oto Oydoo EOvikd Tuvidpio yia tig Hmieg

Mopopég Evépyetag, 2006).

3.2.2.2 BuoaBavoin

H Broabavorn sivar po tpdobetn ovoia / vrokatdotato Peviivne. Avaxtdrton omod ta.
aéplo. TETPOYNUKNG Propnyaviag Propalov, O0T®c ot cuykoudés CoyapokdAlanmy,
cakyapOTeELTA®Y Kot apdrov (Kupiog kohaumdkt kot oitog). [Mapdystor amd v
aAkooMk1] QOU®OT GaKYapovY®V, KLUTTOPIVOLYX®MY KOl AUVAOVY®OV TPATOV VADV Kot
BaocileTton oV VOPOALGN TOL ALLAOL Kot TNV TapaywyN abavoing omd YAvkoln. Ot
HEALOVTIKEG TEYVOAOYiEG lowg emutpéyouv ot ProaiBoavoin vo mopdyetor omd
Towileg TpwTEG VAESG, ovumepilapfavouéveov tov ELAOV, TG YAONG, TOV dYVPOoL Kol

TV Tpacvev anofAntav (Demirbas, 2009 / Nigam k&ingh, 2010).
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INa mmv mopayoyn Poiubavoing, katd tv evlvpoatiky vépoivon n Popdala
veioToTal TNV dlEPYsion TS LOPOAVGNG KATA TNV OToio TaL LEYAAN LOPLOL ALULAOL KO
caxyopolng dwondvior oe pKkpdTEPA POPlOL GOKYAp®V, TO. Omoio UITopodv Vo
Qopwbolv kot va petatpomovv oe abavorn. H poyid mepiéyer to évlopo invertase
oL Opa. OC KATAALTNG Kol Bonbd oV UETATPOT CAKYAP®V € YALKOLN Kot
epovktoln. H {ouwon popiov g {ayopng (epovktoln kat YAvkoln) cvviedel ot
nopay®yn ofavoing, pio péBodog mOAD dradedopévn otn Propnyovic TPOEipmV.
Kotd ™ OOpwon, ot cakyapopdknteg cvvieAovv oto petafolopd g Cayopns
amovoio 0&uyovov mpog alfovoin kot dto&eidto Tov dvBpaxa. A&ilel va onuelwdel oti
N evon ¢ Propdloc mov ypnowonoteitan yioo v mopoywynq Prooabavoing ivail o
ONUOVTIKOTEPOG TTOpAyovTag mov emnpedlel v amddoon ¢ depyaciog (Bdoarog

K.&. 010 Oydoo EOvikd Zvvédpro ya tig Hreg Mopoéc Evépyetag, 2006).

A&ilel va onueiwbel 60TL N €pevva onuepa otpépetal otnv e&gvpeon evioumv mov Ba
petaTpémouy OA0 Kol peyaAvtepa Tocootd ¢ Propdlag o Proabavorn, axouo Ko
™ Ayvivn. Zto péhdov, n mapoywyn Proabavoring Ba avénbetl dpactikd Adyw® ™G
avopevopevng avtg e&éMEng otov topéa ¢ Proteyvoroyiag (Bdoarog K.d. oto

Oydoo Ebvikd Zvvédpro yia tig Hrieg Mopeég Evépyelag, 2006).

O yopeg mov Tapdyovv onpepa a&ldoroyec TocotnTeG ProaBavoing sivon n Bpalidia
(o6 coakyopokdiauo), ot HITA (amd koraumodki), n Fodrio (omd tedtAa) Kot 1

Iomavia (amd daeopa crtnpd) (Bovpdovurdc, 2006).

3.2.3 Blokavopade0TeEPNS Kol EMOPEVIG YEVIAGS

H Buoon kot 01kovopukn mopayoyn Tov PloKovGIoY Tp®TNG YEVIISG EVIOVTOLS £XEL
vroPAnOel oe e€ovuyotikny épevva, kabBmg mBavoroyeitar OTL dev givon Kavd va
QVTIKOTOOTHOOVY T0. OpLKTA Kavolua &£ olokAnpov (Bocanegra et al., 2010H
duvatdHTNTA TOVG Vo TETHYOLV TOVG GTOYOVS WETAPOPAS VYPADV KOLGIHL®V TOL
em{ntovv ot KuPepvnoelg yio va Tovg Bondnocovy vo TETLYOLV TOVG GTOYOVS TNG
VTOKOTACTOONG TPOIOVIOV TETPEAAIOV, TNG OIKOVOUIKNG OVOTTUENG KOl  TOL
TEPLOPIOUOD aAAAYNG TOVL KAHaTOg, Teplopiletor Kupimg amd Tig YOUNAES amOdOCELS
vl oTPEUU VNG Kol TO YeYovog OTL Ta TopayOueva EAod OmoTEAOVV GTOLKElD NG
STPOPNG TOL AVOPAOTOL, OMOTE OVATTOGGETOL AVTAYOVICUOG HETAED avOp®ITIVNG

datpoeng kot Prokavcipmv (Mabee et. al, 2009).
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Ol cVOOMPEVTIKEG EMOPACES TMOV OIPOPOV  OVNOLYIDV EXOVV VLTOKIVIGEL TO

EVOLOPEPOV Y10 TNV OVATTLEN TOV PLOKAVGIH®OV OEVTEPNC YEVIAG TOV TOPAYOVTOL OO

™ un Ppocipwo euTikd vmoAeippota, éva BEpo TOv EPELVATOL TAVD OO TPELS

dexoaetiec (Mabee et. al, 2009).

Ye avtiBeon pe ta Plokovoiuo TG TPAOTNG YEVIAS, 0T TNG OEVTEPNG YEVIOS OEV

OTOTEAODV OVIOY®MVICTH] TOV OVOYK®V TNG OTPOPIKNG OAVGIdag, 0Qov Yo TNV

TOPAYOYN TOVG YPNCOTOOVVTOL HOVO  VTOAEIUUOTO  YEOPYIKOV 1  O0CIK®OV

npoidvtov. Ilapdyovior amd peyoAdTEPO PACUA TPOTOV VADV, OTMOS YEMPYIKE Kot

daotkd €i6n, oALA Kot Ta KABE €100V YeEmPYIKA Kot daG1KA VITOAEI Moo (7T.y. dyvpo,

KAadodépata, EvA0) (Antal et al., 2005).

Y10 frokovotpo de0TEPNS YEVIAG VKoLV TOL GLVOETIKA Plokadoio Tov TapdyovTol

amd Oeppoynuikéc Kol KataAvTikEg olepyacieg (Tpmtomoplakég diepyasies), Om®G

nopolvon, e€aepimon kor Fischer-TropschEniong, otnv katnyopio avth oviKel Kot

N BroaBavorn mov moapdyetol amd AMyvoKLTTUPIVIKO DAKO, TO 0oio dS0GKOAN Hmopet

va ypnowwonombei onuepa. To vdpoyove amé aépro ovvBeong, koHOG Kol TO

Proaépio amotehovv ta kOpla aépla Prokavoiua devtepng yeviag (Bacaiog k.¢. oto

Oydoo Ebvikd Zvvédpro yio tig Hrieg Mopeég Evépyeiag, 2006).

MMivaxog 3.2: Tlpotonoplaxkd Brokovoipa 1 frokadoipoa de0TeEPNG YEVIOG

E:):I?(fnciuov Ovopooio Awpyocio
Fischer-TropscBiovtileA E€aépmwon, wgs, cvvleony HDC
Zuvhetikd A,}LKOOM OO AEPLO E&aépwon, ouvbeon
Blokavoipa obvbzon
HTU vriled HTU, HDO, dwiion
Nrtiled mupoAvong [Tvpdivon, HDO, drdlon
Bilopebavoin MeBoavoin E&oépmon, wgs, chvOeon
BloaiBovoin ABavoln amd kuttapivn Yoporvon, ZOhumaon, andotaln
Bio-MTBE MTBE XHvheon
Buodwébvrabépag | DME E&aépwon, wgs, cuvbeon
Biovdpoyévo 2;?5 eog;;}; G0 0Epto E&oépmon, wgs,amopdkpoven CO,
Dvod agplo amd aéplo E&aépwon, wgs, ocuvbeon amopdkpouvon
Bloaépio cvvbeong CO»-H,0O
2uVvOETIKO PUGIKO 0£PLO E&aépwon

I[Inyn: Baodrog k.d. oto Oydoo EBvikd Zuvédpro yia tic Hmieg Mopeég Evépyetag,

2006 /1dia ene&epyaocia.
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Oewpohivtal TEPIGCOTEPO PIAIKA TPOC TO TEPPAAAOV OO TO. TPONYOVUEVA, YOTL
TPOEPYOVTOL OO TPMOTEG VAEC TOV €Vl £1TE VTOAEWHATIKES LOPPES E1TE PLTIKA €10
TOV UTOPOVV VO, EKUETOAAELTOOV AyOTEPO YOVIHO €3AQN, KAODG Kot YOUNANG
TooTNTag VEPO (.. vEPO MOV £xel ypnolponobel oe EPYOGTAGIO 1| KTNVO-TTTNVO-
TPOPIKEG  HOVADEC) Kol £YOVUV  TEPIOPIOUEVEG OMOAUTNACEL, OE MRIAVOES Kol
eutoQdppoaka. Qotd60, TO KOGTOC TAPAY®YNG TOV PlOKOVGIU®V de0TEPNS YEVIAG
TOPOUEVEL OKOUO GE DYNAGL OYETIKG €MImEdA. AVLTH TN OTIYUN LIAPYEL L0 GEPE
EPEVVNTIKDV, TEYVOAOYIKMOV KOl EMOEIKTIKOV OPOCTNPLOTHTMOV GE TOYKOGUIO EMITEDO

Kot £xel onuelmBel onuavTiky TpO0O0g GTNV AVATTLEN TNG TEXVOAOYIOC.

Oocov agopd, Ttéhog, ta Prokavowoa Tpitng Yevidg, mapovolalovv  Kowd
YOPOKTNPIOTIKA pE Ta Prokavotipo devtepns yevidg, mov Pacilovtar kvpimg otnv
emeepyacio KutTopivng, mov mpoépyetal gite amd evepyelokég KaAMEPYElES, ite
Kupilmg amd QUTIKA VITOTPOIOVTa, TPLOViIdl KAT. Tavtdypove OUMS VITApPYEL 1| oKEYN
va a&tomombovve puKpoopyaviopol yio v mopaywyn Plokavcipwv. To Aeképpplo
2008 gpegvvntég tov mavemotnuiov g Kolpdpviag-Aog Avileleg dnuodpyncav
éva ouvbetikd kohoPaktnpidio (E.coli), to omoio, avti va poidvel ta tpdeLo, pmopel
va Bonbnoetl oty mapaymyn KoAvtepov Prokavoipmv. Metafdilovtag tn Poacikn
YEVETIKN doun Tov POKTHPLOL, Ol EMGTNUOVES evompotdoave (oto Poktnpido) to
Yovidlo Tov EMTPEMOLVV TNV dpeon mapoywyn Plovtiled Kt €161, KATAPEPAV Y10 TPMT
Qopa vo. cLVOEGOLY OAKOOAN e TTepiocdTEPa GTopa dvOpaka 6To HOpLd TG Av KoL 1|
YEVETIKN <«elpaymynon» tov kpoPiov amoteiel Oetikd Prua, m alomoinon
LUIKPOOPYOVICL®OV givar axopo og eufPpuakd eminedo kot ypetdlovior vo yivouv Kot
GAAec épevveg mote va emtevybel mopaymyr PloKowoipov ond HKpoopyaVIGHOUG

(http://www.agrotypos.gr).

3.2.3.1 Buwuaépro

[Mpdkertar ywoo €va petypo oepiov mov mapdyetor ond v pebavikn {Opmon tov
opyavik®v VAMk®v. To moapayopevo aéplo eivar €va aeplddeg Pelypa mov mePEXEL
Slapopa. a€Pla 6€ OOPOPETIKES ovoloyies, avdloya pe tnv ovcia amd v omoia
TPOEPYETOL KOl TIG GLVONKES TG diepyaciag. Amoteleitar kKupimg omd pediavio (CH,)
(64%) ka1 dwo&eido tov avhpaka (COy) (36%) poli pe VOPATHOVG KoL HIKPES

nocoTTEG GAL®V aepimv 6mmg N appwovia (NHs), to vdpoyovo (H), to almto (N), 10
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opodeto (H2S) kd. (Apyvpiov k.a., 2006 / Xapmvng 1989).

Koatd v kabon tov mapdyovion onpovtikd Tocd 0epikng evEpYELg, 1 omoio pmwopet
VO LETOTPOTEL GE PUNYOVIKY| Kot NAeKTpikn evépyeta. [Tapdystat amd d1popes LopPég

opYaVIKNG VANG OT™G:

a) To opyavikd HEPOC TOV AGTIKOV AITOPPILAT®Y,

B) ™ Adomn (ilv) TV £yKOTOOTACE®V ETEEEPYAGIOG VYPOV ACTIKOV ADUATOV
Y) amd KTvoTpoeikd andPfinta

d) and Propnyavikd amdBANTO 1OV £XOVV TAOVGLO OPYAVIKO POPTIO

€) amo GAAEC Lopéc opyavikng VANG (Bovpdovumdag, 2006).

3.3 Zyetwki] vopobeoia

>mv EE vundpyouv moAAéC moMTIKEG, 0OmMyieg, TPOTLTO. KOl KOVOVEG TOV
OYEOAOTNKOV (DCTE VO EVEPYOTOGOLY Kol va. VIooTtnpiEovv v Propnyovio twv

Blokavcipwv.

Katevbovtiplo €yypago omotelel m kown moltiky petopopdv g EE (2001,
avabeopnuévo 1o 2006), 6mov tibevtal ot mpotepatdTNTES Yoo dpdorn o€ {nrhipoTa
LETOQOPDV, EVOOUATOVOVTOS KOl TG TEPPUALOVIIKEC TTLYEG TOL  (NTHUATOC

(Katoavrmvakn, 2009).

To 2003,n Evponaikn emtponn viobétoe v kowotiky Odnyia 2003/30EK yia
™V TPOo®ON ™ TG YPNONG TOV PLOKAVGIL®V 1] GAA®V OVOVEDGIL®V KOVGIL®OV Y10 TIG
petapopés. H ovykekpyuévn odnyia, 0&tel evOEkTiKODg GTOYOVS Y10 TNV GLUUETOYN
TOV BLOKOVGIH®V 6T0 GOVOAO TOV KOWGIL®V TOV LETAPOPOV (KaAEl Ta Kpatn HEAN Vo

avENCOLVY T0 T0c00Td TV Plokawoinwyv otig petagopés oto 2% to 2005 ko oto
5,75% to 2010).

To 2003,10 cvuPovio twv vrovpyadv g EE, vioBétnoe pia véa kotvotikn odnyia
ywo. TNV gvepyetakn eoporoyio (2003/96),c0upmva pe Ty onoia, 1 GOPOAdYN N TOV
Brokavoipwv oty EE gival moAd vynAr, pe toug Opovs vo GuvIeTOLV TEPITOV TO
50% g Alavikng mdinong tovg vtiled ot mepiocdtepeg yopes g Evpomng. H
Odnyia avtn, divel TNV duvaTdTNTO 6TO KPATN-UEAT VO LEW®GOLY H/kat eEapEGOVV Ta

VYpa Prokadoipa amd ToV E101KO POPO KATOVAAWDGCNC
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Me v Odnyia yioo v mowdtnta twv vypodv Plokovcipmv (Odnyia 2003/17EK)
evoopatdinkav otnv evpomaikn vopobecio or mpodiaypopés v Evpomaikodv
[TpotHmwv yuo o vTiled kivnong kot ™ PBeviivn, 6mwg Kot yio 1o ovtovoto Provinlel,
Kot téinke g empentd o6po 10 5% Kot dyko oty avauén Proviiled kan

BroaBavoing, avtiotowya, o viileh kKivnong ko Beviivn.

H moMtikn g EE v ta frokavoipa kot ™ Popdala opwmg oev e€avrieiton pe tig
napanave odnyies. H EE, kaBopioe to Defpovdpio tov 2006, otpatnykn yio to
Brokavotpa, eotidlovtag o€ enTd KOPLOVE AEOVEG TOATIKNG Yol TNV EVIGYLOT TV
Brokavoipwv kot ¢ ogwpopiag tov petagopdv (Emitpomy tov Evpomdikdv

Kowottwv, 2006):

e Toévoon e {Rmong yw Prokadoipa HEC® TG TPOodONoNG TEYVOLOYIDV

TPOTNG KoL OEVTEPNG YEVIIC.

e  AvEnom mepiPoAlovTIKOV OQPEAEI®V HECH TNG TPOMONONG TEXVOAOYIOV Kol
pHeBddV Tapay®yng mov avEAVOVY TO SLUVOUIKO ££0IKOVOUNONG EKTOUTAOV

CO, 10V KOLGIH®V 0ALY KOL TOV OELPOPIKO YOPUKTHPO TOVG.

o Avantuén g mopoy®yNnS Kol TG OVOUNG PlOKOVGIH®OY TPOTPEMOVTAS TO
Kpatn péEAN va vioBemoovv v Evponaiky otpatnykn kot epfabivovrog

OTO TEYVIKA TPOPANLLATO TTOV KOTE TOTOVG OMLLLOVPYOVV KOADLOTOL.

e Enéxktaon tov €podocpol pE TPMTEG VAES KOl OTHPIEN TOV KOAMEPYEUDV

péom g véag KAIL

e Evioyvon tov gukaipldv yio eUmopikég cuVOAAAYEG HEGO amd TNV VIoBETNoN
KATAAANAOV vopoBeTikoh TAMGIOV, €16aY®MY] TPOTHT®V KOl OlTVTWOGCN

LGOTILMOV KOVOVAOV EIGOYMYNG Kot EUTOPToC.

e YmoompiEn OVOTTUOOOUEVOV YOPOV HECH  EWOIKOV  YPNLATOSOTIKMOV

TPOYPAUUATOV.

o  YmoompiEn £pevvog Kol avATTLENG HECH YPMNUOTOOOTIKAOV TPOYPUUUAT®V

70V 7°° KOWOTIKOD TAaGiov oTAPIENG Kot GA@V.

[Mopdiinio, to Méptio tov 2008 katatédnke mpdtacn Odnyiog mn omoio. Oa
avabewpei v 98/70/EC odnyio. mepi kawoipmv tov petagopdv. Xnv mpdtacn
ovunepthapupdvovior  HETPO  SWCOAAIGNG  TOL  OEPOPIKOV  YOPOKTNPL  TWV

Blokavoipwv.
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H evapuovion pe v Odnyia 2003/30EK kot n eilcaymyn tov Blokovciuoyv otny
eMviKn ayopd €ywve pe v €vtall] Toug 610 1oyvov Becikd mAaiclo Yo To
TETPEAALOELON] TTPOIOVTA, WE KOTAAANAN GUUTANP®GN KOl TPOTOTOINCT TOL VOLOL
3054/2002 ©@pyavoon g oyopds meTpelaloglddv kol GAleg datdéeic» (PEK
230A’/02.10.2002) ue to vopo 3423/2005 «Ewsayoynetnv EAAnviky Ayopd tov
prokavoipov Kot GAlov avavedoluov koveipov» (PEK 304A/13.12.2005).Me
10 vopo 3423/2005&ewcdyetoan o Oeopdc g Adelag Adbeong Bilokavoipmv kot
KafiotoTon VIOYPE®MTIK] 1M TWopoAaP €K TOV OWMOTHPI®V TOV TOCOTHTOV
avToHo1OV PloKaVGiHmY Tov TpoopilovTol yio avAUEEN He TpoidvTa STOAIoNC apyoV
netpelaion, kabmc kot 1 d1dbeon Tovg and o) Katdyovg Adetog AtvAiong, B) Kotdyovg
Adewog Epmopiag katnyopiag A’, epdcov avtol Tpaylatonotodyv E10aymyEG ETOUMV
npoioviev dwliong apyov metperaiov (apHpo 3) (EOvikn éxbeom yuo Prokovoiua,

2010).

TpomoAoyia yia v TpodOnomn g Proabavorng katatédnke evidg tov €tovg 2008
OTO VOHOOYEOI0 HE TiTAO «@gopikéd mAaico £PEVVOC Kol TE(VOLOYIOS KOl GALES
owrageic» (PEK A’ 49/21.03.2008)r0 apbpo 55 tov omoiov tpomomotei to dpHpa
15A xor 20 tov v. 3054/2002.Z1t6)0¢ NG TPOMOAOYiOG Elval 1KOVH TOGOTNTO
BroaBavoing va dtotebel wg kado1o Kivnong otnv EAANVIKY ayopd, TPOKELUEVOD Vo
KataoTel ekt M emitevén 1oV otdHYoL dieicdvong Twv Prokavsipwyv oto 5,75% 0
10 2010k01 oto 10% Y10 To 2020.Emiong, pvOuilovrot ta Oépata g mpog KaTovoun
TOCOTNTOG, TNG TPOCKANGONG EKONAMONG EVOLAPEPOVTOG, TNG ASIOAOYNONG Kol TNG
amdPaoNG KaTavoung, edwkd yia to étoc 2008 Nopog 3653/2008 ).

Téhog, evidc tov €tovg 2009 ynoeictnke o vopog 3769 «E@appoyqtng apyms e

161G HETAYEIPLONGS AVOPADV KL YUVUIKAOV 060V a@opa TNV TpocPfacn o€ ayadd ko

VANPEGIES KAl TNV TAPOY aVTOV Kol direg dwotaéerg» (PEK 105A7/01.07.2009),
10 4pOpo 22 tov onoiov avtikabiotd to dpbpo 15A tov v. 3054/2002 Kbvikr £kBeon

ywo. Broxavoua, 2009).

3.4 MMieovektipato - Evkoipieg

Ta onuavtikdtepa 0QEAN amd TV €l00y®YN TOV POKOVGIH®OV ©OC EVOAOKTIKOV

KOVGipwv, givol mepPaAloviikd, OIKOVOUIKE KOl YEMTOALTIKA!
o To meprifariovrikd o@EAN apopolV KLPIWE TN HEIMON TOV EKTOUTOV 0md
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TOV KAAOO TV HETOPOPOV KOl TNV EMTEVEN TOV EBVIKOV LIOYPEDCEMY TOL

[TpwrtoxdAiov tov Kioto.

e Ta vyeomoMmtikd o0Q&A avagépovtalr oty eEacPOMon  ACPAAELG
€POOIOGLOV KOVGII®MV KOl OT LEIMOT TV EI00YOYOV Kol TG e£apTtnong and

TIG TETPEAALOTTOPAYMYES YDPES.

e To owovopkd o@ékn oyxetiCovior pe M Onmuovpyio véov mediov

EMUYEPNUOTIKNG KoL EUTOPIKNG OpacTNPLOTNTAG Kot

e To kowovikd o@ély, agopobv T duvatdTTo YApaEng vENS OyPOTIKNG
TOMTIKNG Kot E0COAAIONG VEDV QYPOTIK®OV dPACTNPLOTATOV 68 £BvikO Kot
moyKOolo  emimedo,  Onupovpydvtog 0écelg epyaciog kol aglomolidvtog
AyPOTIKEG EKTACELS UE TEPIOTOTEPO ATOS0TIKO TpOTO (Ayepiong kol Xpnotov,
2006).

Q¢ mpoidvta AvaVEDCIU®OV YOV, To Plokavotpa eivor kabapd, pun 108k Kot dev
TEPLEYOVV EVAOCELS EMKIVOLVEG Yo TV avOpodmivn vyeio. ‘Eva and to peyoidtepa
TAEOVEKTNHOTO TNG PN ONG Plokavsipmy ivor 1 cup oA Tovg 6TOV TEPLOPLOUO TOV
@awvouévov Tov Oeppoxknmiov. H ypnon tovg, dnAadn mn kadon TOLG GTOVG
KIVNTNPEG, yivetar og évav KAEIGTO KOKAO AvOpaKa, apod 1 EKTEUTOUEVT] TOGOTNTA
do&ediov tov dvOpakoa (CO,) eivon 1 1610 ToL amoppoPRONKE KATA TNV OVATTLEN

TOV QUTOV ard Ta omoio mapdyovol Ta frokovoiuo (Ayepidng kot Xpnotov, 2006).

EmumAéov, MOy G mOAD yOoUNANG 1] UNOEVIKIG TEPLEKTIKOTNTAS TOVG o€ Ogio o1
ekmounég dro&ediov Tov Beiov (SOy), mov gival 0 KVPLOTEPOG TAPAyOVTOG SNULOVPYIOG
o&ivng Ppoyng, etvar undevikéc | ToAd yaunAéc o€ oxéon Le To CLUPATIKE KOO,
Emiong, dev mepiéyovv apoUaTIKOVG VOPOYOVAVOpOKES, £YOLV YOUNAES EKTOUTEG
o&ewiov tov aldtov (NOX), edikd n Proaboavorn, povo&ediov tov dvBpaka (CO),
dravotmv vopoyovavOpakmv kot ofdAng (cwpodueva copatioln) (Ayepiong kot

Xpnotov, 2006).

A&iler va onuewwbdel o011 ot BpaliMa ond v mapaymyn ProoaiBovoing oamod
Cayopdtevtha €xel emrevybel peimon tov ekmoun®v tov agpiov Tov Bepuoknmiov

katd 90% (http://www.physics4u.gr).

[Tepvdvtag oto OIKOVOHIKA OQEAT, ONUEIDMVETAL OTL PE TNV ¥pNnon Plokavcipwmv

TOPEYETAL L0l CNUOVTIKY] VEX ANYY] ELGOONNATOS GTOVG AYPOTEC OV KOATOPEDYOLV
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oTIG evepyelokéc KaAMépyeleg. Kat' avtd tov Tpomo, avamtOeGeETal OpOsTIKA 1
YEOPYIKN owovopia, ¢ KAGO0og TAELOV NG AEYOUEVNG TPAGIVIG  OLKOVOWING,
avolyovtog Kowvovuplovg opilovteg Yoo TOAAODG  KAAOOLS:  OKOVOUOAGYOLG,
UNYOVIKOVG Ye®OTHVOLG, ANUIKOVG Ko nePPaALOVTOLOYOVG

(http://www.physics4u.gr).

H odeiodvon tov Plokavcipov oto gvepystokd 10olvyo KABe ydPOS, CLVEIGPEPEL
OTNV EVIoYLON TNG EVEPYEWKNG OVEEUPTNOIOG KOl TNG UGQPAAEING EVEPYELOKOV
£Q0OLOGNOV 6€ EOVIKO emimed0. AVTO EYEL OC TOMTIKT GUVETELD YDPEG-KOTOVUANDTES
TETPEALOIOV TTOV EVICYLOVY TOV TOUEN TV PLOKOVGTH®Y, Vo vEAVOUY COMUOVTIKE TNV

yeomoMTikn 1oy tovg (http://www.physics4u.gr).

[MopdAinio, ce TOTIKO EMIMEDO INUIOVPYOVVTOL VEEG EMYEIPNUATIKES EVKULPIES, e
TNV KOTOOKEVT HOVAS®V Tapaymyne, T otayeipion tov logistics aldd kot pe T
oNuovpyioe GVYYPOVOV KOOETOTOMUEVOV HOVASWV, TV AEYOUEV®DVY PlodwAlotnpioy

(http://www.physics4u.gr).

Téhog, ta Prokavcipa givar Arydtepo tolikd Kot BloamotkodoUnGId, EVED GE TOAAES
TEPUITMOELS €lval €miong Kol TPoidV avakOKA®oNG (T.y. YPNOUOTOMUEVE PUTIKE

M) (Moamapyond, 2008).

ATOavVTAGELS 6€ TOAAG OTO TO TOPUTAVE® STANLUOTO OVOUEVETOL VO OMGEL 1) EUTOPIKT
EKUETAAAEVOT TV Plokavcipmy 2ng yevidg, 1 avirtuén tov onoiwv Ppioketot 6To

OTAdL0 OKOUT TNG EPEVLVOG KOl OPIGUEVMV TAOTIKMV TPOYPOUUATOV.

3.5 Mewvekmipora- Kivovvol

[Mopdtt Ta frokavotpa TpdTG YEVIAS givol EQAUIALN TOV GUUBOTIKOV KOVGIHL®OV oo
TAELPAG 1O10TNTOV KO ATOI00NG, GTASIOKA ovamTOYONKE KPITIKN a&loAdYN o TOVG GE
oY£0M HE TNV EMOPACT TN TPODONONG TOV ANMOUTOVUEVOV EVEPYEINKADV KAAMEPYEIDV
oTN YE®PYio Kot TN PLOTOIKIAOTNTA, KOt YEVIKOTEPA TNV OPHOAOYIKT YP1|OT TOV YOIDV
1060 o€ EMMEDO KPATMOV PHEADY OGO Kol GE EVPOMAIKO EMIMESO. APKETOL CKEMTIKIOTES
oniovouv 0Tt ta. Prokovcipa o Pabog ypdvov pmopodv va  dNUIOVPYHGOLV

TEPLOGATEPO TPOPANLATO GTOV TAOVITY OTO OTE TOL KAAOVVTOL VO ADGOLV.

Muw minpéotepn €kOVA TOV ETMMTOCEOV OTO TEPPAAALOV amd TN ¥pNHon TovV

Brokavoipwv propodpe va tapovpe e&etalovtag 6o Tov KhkAo Lmng toug. H peiémn
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™G avaivong kKoklov (NG wg epyoieio avamtoyOnke v teAevtaio deKaeTior Kot
elval éva cHVOAO GLGTNUATIKOV JEPYOCLDY UE OKOTO TN GLAAOYN KOl £E£TOOT TWV
otoyyelov €10600v Kot €000V TV evepyslak®mv 1ooluyimv pdlog Kol TV
TEPIPOALOVTIIKOV EMATOCED®V TOL GLUVOEOVIOL HE OVTA Ko Tpoocdtopilovtan
amevBeiog HESm TG AEITOVPYING TOL TPOIOVTOG 1] TOV GLGTHHATOS EEVTNPETNONG KOTA

v dudpkela Tov KokAov {ong (Kaiapmdya, 2005).

To eletikd idpopo, EMPA ([EABetikd Opoomovoiakd Topvpo Emotiuneg ko
Teyvohoylag YAkav), ektélece o minpn o&oAdynon tov kokkov (ong evog
HEYAAOL ap1Bpov PloKavGIH®MV Kol GUVEKPIVE TIG TEPPAAAOVTIKEG ETOPACELS TOVGS, LE
TIC AVTIOTOLEC TV KOVGIHU®V LETAPOPDY TOV TPOEPYOVTOL OO TO TETPEANLO KOl TO
QLOIKO 0€pro. Ot TePPAALOVTIKEG EMOPAGELG VITOAOYIGTNKAY, YPNCULOTOIDVTAS TOVG
delkteg mov peTpovv v (nuio otnv avBpdmvn vyeio, T0 OIKOGLOCTHUATO KOl TNV
Leiwon TV QLOIKOV TOpwV mov abpoiloviar oe éva eviaio dgiktn (tov UBP). Ot
TePPOAAOVTIKEG EMOPACELS amd TNV AglTovpyio TV OYNUATOV givol TPAyHATL TOAD
VYNAOTEPEG  OTOV  XPNOLOTOIOVVTIOL  OpPLKTA  Koavowua.  Eviovtolg, avtd
avTioTaOpileTon  mEPIGGOTEPO GE TOAAEG TMEPUTTMOEL, OO TIG TOAD VLYNAES
TEPPOAAOVTIKEG EMOPACELS KATA TN YEWPYIKN Tapaymyn Propdloc v frokavoiua,
amd TNV ATOYT TOV £50PIKOV 0ELVIGHOV, TNG VIEPPOAIKNG YPNONG MITACUATOS, TNG
ATOAELNG PLOTOIKIAOTNTOG KOL TNG OTHLOGPOPIKNG POTOVONG TTOL TPOKAAOVVTOL OO

mv to&1KoTNTO TOV PuToPapudkev (Doornbosch and Steenblik, 2007).

Ewdwotepa, yio opiopuévoug avatpémeton n amoyn OtL o frokavoipo eival ovdétepa
0€ EKTOUTES GvOpaKa, KOODC oTNV KOAAEPYELD TG TPADTNG VANG, OTN GLYKOMON NG,
omv emeEepyacios NG Kol OTN  HETAPOPE Kot Stovopr] TV Plokaucipmv,
YPNOLLOTOLOVVTOL UNYOVILLATO KOl OXUOTO TOV KIVOUVTOL LE OPLKTE KOVGLLO KOl
KOT@ oLVETELD, EKTEUTOVY d10EEid10 Tov AvBpaka (COy). EmmAéov, n avalntnon véov
€00(PMOV OE TPOMIKA OGOoT, LYPOTOTOVG Kol TUPPMOELS TEPLOYES, Ba €xel dueon
OULVETELDL TNV EKTOUTN TEPACTIOV TOGOTHTOV EKTOUTAOV AVOPAKO GTNV ATHOCPOIPO
(kataoTpPo®n TOL dACOVG OTUOIVEL KOTAGTPOPT| UG TEPAGTING amobnkng d10&etdiov
Tov GvBpaxa, evd 1 amolfpovon TOV TLPEAOVOV TPOKAAEL £KAVON TEPACTIWV
nocotNtev pebaviov), ue amotéheoua va eEoleipovion otadlokd To 0QEAN TV

Broxavosipwv (IToradorodrov, 2010).

Emmpdobeta, o1 kivnmpeg mov Kaive Plovtiled exméumovv mepiocdtepa o&eidio Tov

alwtov (NOX) og oOykpion pe v kavon tetperaiov Kivnong. Zouemva pe ékbeon
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Tov AeBvovg ZvpPoviiov yio v Emotiun, ot KoAMEPYEIES EVEPYELNKDOV QLTOV
EKTEUTOVY TPEIS UE TEVTE QOPEG TeEPLocdTEPO 0&Eld0 ToL aldTOL O OYEoM UE
TPONYOVUEVEG EKTIUNGELS. Aedopévou 6Tt To 0&gidto tov aldtov eivar 300 popég mo
woyvpo and 1o CO, wg aépro Tov Beppoknmiov, ot evepyelakés KaAMEPYELES TEMKA
EMOEWVOVOLY TNV Taykoouo OEpuavorn, eKTHovV ol ouvtdkteg g Ekbeomng

(Ayepiong ko Xpnotov, 2006).

H ypnon Mmooudtov Kot gutopoappdkov, mov Poaciloviol oe evdcelg Tov al®Ttov,
oV Oglov kot TG appviag, Tpokalel avemBOUNTEG TOPEVEPYEIEG GTNV 1COPPOTINL
TOV OPYOVICU®V PECOH GTO VEPO, KOOMDE Kol GTNV TOLOTNTO TOL VEPOL, ONULOVPYDVTOG

napdAnla og avtd cvvinkec evtpoeicpov (Kobykorog, 2005).

H evpeio kot evtatiky] KOAMEPYELD EVEPYEIOKAOV QULTMOV VITOSTNPIXONKE amd TOAAOVG
otL odnyel oe povokarépysra, vTofaduien TV YPNCEMV VNG KO ONLUOVTIKEG
emmtooelc ot fromorkiAdéTnTa (ATOUdKPLOVI] TOLAIOV KOl EVIOU®V), OTNV TUPOYN
vEPOU (AOY®D aLENUEVOV OTTOUTHGE®V GTNV APOEVCT] TV EVEPYEINKMOV KOAAIEPYELDV)

KOl 6TV TOL0TNTA TOV £6G@ovg (Ayepiong ko Xprotov, 2006).

Y& o TOYKOOUIOTOMUEVT] OyOpdl TPMT®V VAMV Kol KOGV, TOV 101 VIAPYEL, Kot
o £€vo TOYKOOUOTOMUEVO GUGTNUO UETOPOPAS KOl LTOAOYICUOD EKTOUTMV Kol
SIKAIOUATOV EKTOUTOV aepiwv Tov Bepuoknmiov, mov teivel va dtapoppmbel, eival
TOAD TOOVO T0L 0PEAN OO TOL TAEOVEKTILLOTA OTTO TNV XPNOT T®V PLOKOVGIL®V Vo oL
KOPT®BOHV Ol avamTUYUEVEG YDPES, HEWDVOVTIOS TIG EKTOUTEG TOV KAGOOL TV
HETOQOPDV, EVED TO HEWOVEKTNUATO OGN0 TNV KOAAEPYEW TGOV QLTOV KOU TNV
TOPOYOYN TNG TPOTNG VANG, va.  PAdyovv 115 yopeg tov Tpitov kdcuov mov Ha
Jdwbécovv peydleg eKTACELG Yo evepyelokes kaAlépyeles. 'ETol, ot avamtuypéveg
YOPeG Ba paiveTat OTL EMTVYYAVOLV TOLG GTOYXOLS TOVS WS TPOG T0 [TpwTdKOALO TOV
Kwoto ko tavtoypova avamtvoodueves yopeg Oo mapovoidlovtal pe avENUEVES

exkmounés (Kotavrovakn, 2009).

[Mopdiinio pe v €vapén ™G GLOTNUATIKOTEPTG TPODONONG TOV PlOKOVGIH®Y GTO
TOYKOGHO EVEPYELAKO 1000VY10 OTIG OPYEG TNG OEKOETIOG EKQPPAGTNKOV KOl Ol TPMTOL
TpoPAnuaticpol oxeTikd pe TIg TOAVEG EMITTOCEIS TOV UTOPEL VAL EXEL | XPNOMN TOVG

0€ KOW®MVIKOOIKOVOUKO EMITEDO.

H {qton Prokavcipmv cuvexde avdvetar pe toyd pubud. H maykdopo mapaymyn

a1favorng tetpamiacidotnke kot tov Plovtilel dexomiacidotnke petach 2000 —
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2007 (http:/lwww.paseges.grleyvikd, 1 ToyKOoULOL TOPUY®YH TOV POKOLGIH®Y
umopel va avédBer péxpr 20 EJ. Mo eméktaon oe ovtiv v KAipoko dgv Oa
UTopovsE va emMTEVYOEl, €VIOVTOLG, YWOPIG ONUOVIIKEG EMOPAGES OTN €LPVTEPN

naykoouia otkovopia (Katavtovakn, 2009).

To mocootd ™G YNNG maykoouiog mov eivar Owbéoo ywoo KoaAMEPyewn, givor
neplopiopévo. Xouewve ue tov FAO (Opyoaviopdg Tpoeipwv kot AypoTikhg
[MoMtikng tov Hvopévov EOvav) 10 mocd €d4povg mov ypnoilonoteital yio tnv
yYewpylo moyKoouing Kot v mapaywyn tpoeipwv givar mepimov 1.500¢exatoppvpio
extépla, 10 omoio avtimpoownevel To 11% g yfuvng emdvelng. Emmiéov, 2.800
EKOTOUROPLO EKTAPLO. EYOVV TN dvVATOTNTA VO YpMotporoBovy, aAld Tapatadta,
HEPOG aVTNG TNG eMpavelag dgv eivar dtabéoio M mpoopileTon Yoo GALES YPNOELC.
fuepa, mepimov 14 ekatoppvplo  EKTAPLO.  TOL  KOAAMEPYNGUUOL  €APOVS
YPNOUOTOLOVVTOL Y10 TV TAPAYMYN TOV PLOKOLGIU®Y, T0 0Told OVTITPOCMTEVOVY
nepimov 10 1% oloKANpoL TOL KaAAEpYHGIHOL £8GPOVS otov Koouo (Almazan et al.
20009).

«H onuepwvn kot peldoviiky vroompiln tov Pokovoipov givor mbavd va
EMTAYOVEL TNV EMEKTOOT] TNG KOAMEPYOVUEVNG YNNG, 1010¢ 0T AdTvik) ApeEPIKN Kot
mv Acia. Kdtt té€to10 gvéyel tov kivduvo oNUOVTIKOV Kot SVGKOAN OVOGTPEYIIL®OV
TEPIPOALOVIIKADV KATAGTPOPADV, OVOPEPETAL GE GAAO £YYPOPO, Eva amd TOALL TTOV
eCaocpdiioe t0 mpaktopeio Reuters Bacer tov vopwv mept EhevBepiag g
[TAnpoedpnong. Ewikdtepa, datumdvovior cofapés avnovyies Yoo TOV OVTIKTLTO
TV PloKoLCIU®V oTo TPOTIKG 04oT), TOVG LYPOTOTOVS Kot TIG Gofdvec, Kabdg n
YPON OO KOl HEYOAVTEP®V EKTAGEWV YO TNV KOAAEPYELDL EVEPYEINKDOV QUTMOV
odnyel oe oamoyilwon OSUCIKAOV EKTACEMV GE OVOTTUGGOUEVEG YMPEG YOl VO
oNuovpynBovv KaAMEPYEES PLTMOV OO TO, OTOl0. TAPAYOVTOL PLOKOVGIUN, OV Kol
TPOG TO TAPOV OEV VIAPYOLV GOPELS TOCOTIKEG EKTIUNCELS Y To pEyeBog Tov

avtiktvrov avtov ([Mamadomoviov, 2010).

Y10 enikevipo g dtopdyng Ppicketar uotkd 1 aAdayn TG ¥PNONS TS YNS X&ptv TG

KaAMEPYELWOG Prokovoipwy. Yrapyel Kivouvog, ot QToyEc TPOTIKES KOl VITOTPOTIKES
YDOPEC, OOV EVVOEITAL 1] KAAALEPYELD, TTOAD OTTOSOTIKMV EVEPYELOK®Y PLTMV (UEYPL KaL
JEKO. POPEC TEPLGGOTEPO ATO TIG OVTIOTOLXES KAAMEPYEIEG GE EVKPUTES TEPLOYES), VA
TEPLOPIOOVY TIG EKTAGELS TOV YPNGLUOTOLOVVTOL Y10 TNV TAPAYOYN TPOPIPN®V KoL

Vo TIG XPNOWOTOMGOVV Yoo TNV moapaywyn Prokavcipwv. Qotdco, o Ttétoln
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TPaKTIKY O Exel OAEOPLEC CLVETELEG GTOVE KOTOIKOVE TMV TEPLOYDV OLTMV, APOD M
mopaymyn Prokovoipmv eddyiota 1 Kot KaBdAov oev Ba Peltidoel ta £0000. Kot TO
Blotikd tovg eminedo, evd tavtdypova Bo otepnBoldv Ta Alyo oAAd Kot amoapaitnTo

ywo. v emBioon tovg Tpdéeipe (Kataviwvakn, 2009).

EmmAéov, omoladnmote mopekTpomy| TS XPNoNS Yng omd TNV Tapoymyr TPOPILmy 1
LwoTtpopmdv otV Tapoymyr ¢ evepyswokng Poudlog, Oa enmpedcsr Tig TG
Tpo@ipmv katevbeiov. [Mapdiinio, oloéva kot cvyvotepa ta Prokavoiua dEyovtal
TAEOV EMKPICEL Yoo TNV EMNTOON MOV B0 £YOLV OTIC TIUES TOV YEDPYIKOV
TPoiovIoV, kKaBmG eEoticg TOLG UEIDOVETOL 1 KOAMEPYNOWUN YN Y TPOQUO
(http://www.paseges.gr)Ewdwé tdpa, to vypd Prokavoua oe kabnuepwvi Pdon
KOTNYOPOUVTOL Y10l TV (VOJ0 TOV TILAOV TOV YEOPYIKAOV TPOIOVTOV Kol TNV EAAEWYN
TPoP®V oT1g Ydpeg tov Tpitov Koopov. Ilpaypatikd, cOpeove pe peAétn Ttov
USDA, 0t tipég Bacikdv e0dv daTpoens, Ommg To otnpd Kol To QUTIKG £Aoua,
TOPOVCiOcaV TPMOTOEAVY avENon TS Taéng Tov 60% Kot ave cLYKPIVOLEVES LE TO
enineda tov dvo terevtaiov etdv (IMomapryanA, 2008). H toyeio avamtoén g
Brounyaviog Prokovcipmyv, sivor mBave vo Kpatinoet avTég TIG TIES VYNAEG Kot
avavoueveg kab' OAn ) didpkela TovAdylotov ¢ enduevng dekaetiog (Doornbosch
and Steenblik, 2007)Xvvendmc, Oéteton kot o {ATHUO VTOGITIGHOD Kol TEIVAG OF

QTOYEG YOPEG amd TNV EALEWYT PACIKOV ayodmV.

Téhog, eficov onpavtikéc avnovyieg ekepalovtar yio TG evoeyopeveg HalikKég
petoakivnoelg mAnbvoumv. O Potlep Xapaumiy, ypaoeet yio 1o BBC 611 mpoécpata, ta
Hvopéva 'EBvn mposdomoincay 01t ¢ Ko 5 ekoatoppipia avtdyboveg Kivovvevovy
vo ekdtwyBovv amd T YN TOLS Yo Vo ONpovpynBodv KOAMEPYEIES PUTMOV TOL
napdyovv Prokavoyo. Ot @royol oypdteg Kwovvevovy va  odnynbovv oe
PTOYOCVVOIKIEG TOAEWV-OTMOC Aéve- KAODG HEYAAEG AYPOTIKEC EMUYEIPNOES TOVG

maipvouv TN yn Yo vo Bydaovv k€pdog amd 1o “ypuompuyeio” v Prokancipmy.

Ta mapondve Bépata, eaivetor 6t dydlovv Tovg aflwpatovyovs g Kopioiov,
KATO101 €K TV OTOIWV JEPMOTMVTAL Y10 TO €0V givar cuvetd va dotnpnBel o oTdY0G
tov 2008, evdd dAAol emonuaivovy OTL TPOKELTOL Y10 L0 TOAITIKY] TOVL €YEL NOM
00MNYNOEL 0€ EMEVOVGELS SICEKATOUUVPIOY EVP® TOYKOGUIWG. Onmwg YopoKTnploTIKd
emonpoivetal o€ éva ecmtepikod e-mail: wv Aapovpe v’ OYIv T0 TANPES ATOTOHTMUA

dvBpaka TV Plokavcipwv oto mepPdAiov kol umer epévo oTig emevovoel, Oa
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umopovce va "okotdoel" o evporaikn Pounyavia a&iog 5 dioekatoppvpiov Evpm

10 Ypovo» ([Tamadomoviov, 2010).

3.6 To owovopik6 okérhoc— H 01kovopiKi| TPoOTTTIKI TOV ProKoveipoy

Ta Broxavoa Bo pmopovoay Bewpnrtikd vo emttiyovy €va pepidlo ayopds oyeddv
EVOG TETAPTOV TNG ayopdc TV VYp®V Kawoipmy to 2050 (11%w0md Tic cupPatikéc Kot
12% amo Tig mponyuéveg texvoroyieg). Evrovtolg, peaiotikotepo givar 1o pepidio
ayopdg Tov Prokavcinmv vo givatl katd tpocéyylon oto 13% Eouemva pe v IEA)
o 2050 Aappdvovioag vwoOy”n TIC GYETIKEG TYLES TV OPLKTAOV KOLGIH®V, KoONDS ot
EMPPOEC OTIC TIWEG TV TPOPiuwV Kol 1 meplParlovtiky] vroPdduon, mov &xovv
TPOKANOEl amd TIg TPAOTNG YEVIAG TEXVOLOYiES Prokavcitmy elval apkeTd oNUAVTIKES,
oAAG Kol givor OOGKOAO Vo OAAGEEL T KATAOTOON OTO GUEGO WEAAOV, AoV T
EUTOPEVLOTOTOINOT TOV OEVTEPNG YEVEAS TEXVOLOYIDV TOPAUEVEL KOO, L0l LLOKPIVI

duvarotnto (Doornbosch and Steenblik, 2007).

[Mopdiinia, Aappdvovtog vmoéym v mpoParrduevn adénon oe {\Rmon yuwo ta
KOOOHO, PETAPOP®V, OUTO 08V Bo UEIDCEL TN YEVIKY KOTOVOAMOY KOLGIHL®V
TETPEALOIOL KAT® amd T TPEYOVTIO EMimEdn 0AAA Lovo Ba GLYKPOTNGEL TV aWENON
m¢ {fmong. Avtd to oevaplo (13%) sivar pealoTikdTEPO OAAG TPETEL aKOUO, VO
Bewpnbel cav cevdplo KahdTepNg TepinTmOoNg, dedopévov OtL eivar Paciopévo og
TIWES TOV PLOKOVGIH®V OV OgV TEPTOVV KATM 0O OVTES TOV OPLKTMV KOVGIU®V Kol
dev aipovtor ot emOETIKEG KLPEPVNTIKES EMOOTNOEIS KOl GTOYOL. AV Kol LVIAPYEL M
dVVATOTNTO Ol SOTAVEG TOPAYWDYNS TOV EVEPYELNKAOV KOAMEPYELDV VO pel®wBovv, cav
ATOTEAEC O, TOV PEATIOCEDMV OTIC TOPAYMYES, OEV Elval GOPES OTL AVTES Ol PEATIOGELS
Bo elvar apketéc ywo vo oviotabuicovv TG avEovOopeveg TIHEG AOY® TGV
OLVOVAGUEVAOV TEGEWV OTIS TIUEG amd TV av&avopevn CRtnom v TpOPe. Kot To

Brokavowa (Doornbosch and Steenblik, 2007).

Méypt otiyung, ta 6épata Tov domavav Tapaymyns TV POKOVGIHL®OY Kot Ol TIES
&xovv ayvonbet katd va peyddo puépog. Me e€aipeon ™ Bpalidia, ta frokavotipa dev
glval avtayovieTikd yuo Tipég tov netpehaiov epimov $70 avda Papélt yopic ektevn
KuPBepyntikn vrootpién. EmmAéov, ot mapdyovieg mov mepropilovv TNV TEYVIKN
duvatdTTd  TovG, emmpedlovv  évtova TA  HOKPOTPODEGHO  OIKOVOMIKG T®V

Brokavoipwv. [Mepiocdtepo and 10 Pod amd 10 KOGTOG TAPUYWYNS TV PloKavcitmV
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kaBopileton omd ™V TN TG TPOTNG VANG ¢ Propdloc. Aaupdvovtoag vedym Tig
TEPAOTIEG OMOLTNOGELS YO TO €00POG KOL TOV OVIOY®OVIGUO UE TO TPOPIUO KOl TNV
£VOLOT, 01 TWES TG TPAOTNG VANG TG Propalog pmopovv va unv petwbobv 1060 oAb
660 cvyva vtotiBetatl. Avtd Ba propovoe icmg va avel noN ot Bpalidia, pia ydpa
LE - GYETIKA - AQOOVO £00POG YL YEMPYIKT TOPOY®YN, OOV O TYES TOL £6GPOVLE Ko
™G TpAOTG VANG ™G Propdlog Exovv avePei oe amdvinon oty avéavouevn {\non

ywo. Broxavoa (Doornbosch and Steenblik, 2007).

To k66TOg TPOTOV VADV €ivar £vag ONUAVTIKOS TapAyoVTaG 6TO KOGTOS TOPOYWYNG
TV Prokovcipmy. Zyetikd pHe TO KOOTOG moapaywyns tov Provtiled, ta dedouéva
TOIKIAOVY avdAoya pe TV TPp®OTN VAN Kot ™ péEBodo mapaywyns. To Provtiled amd
Cowd Mmn €xst younAotePO KOGTOG TOPAYMYNG, €VA €KEIVO amd KOAMEPYELES
(ehaovyotl omopot) £xel LVYNAOTEPO KOGTOG (TOL avopéveTal va petmbel HeEALOVTIKA
kotd 0.1-0.3%). Mia onpovtiki mopoatipnon mov Tpémel va yivel OGOV agopd. T
oVYKPIoN TOL KOGTOVG Peviivng kot ProotBavorng, etvar 01t 1 ProaBavorn éxer 67%
TOL gvepyelokoD Tepieyopnévon (Beppoydvog dHvaun kat' oyko) g Peviivng. Ondte N
BroaBavorn elval OKOVOUIKA GUUEEPOVOO. TPOS TOVG KOTOVOAMTES, OTOV 1M TN
OGNS TG eival apketd younAdtepn amd ovth g Peviivng (Apitoag kar Koyiov,
2008).

To owovopkd 6Qehog mOL TPOKVTTEL OO TN ¥PNon Prokavcipwv mowkilel avdioya
HE TNV YOPA Kl TNV QopoAoyIkn moMTikn ™G Ocov apopd v EALGSA, T0 KOGTOG
mopayoyns Proxavoipmv, Onm¢ vmootnpilovv moAlol emidofor emevovTEG OTO
Blokavoua, givor TOAOTAAGI0 TOV KOOTOVG enelepyaciag apyov meTpehaion. «Av
dev BeopobenBel éva yevikevévo vvoikd POPOAOYIKO KOOECTMG DGTE Vo LELWOOLV
Ol TIHEG AMOVIKNG TOANOTNG, 1 €l0000¢ 6TV eAANVIKN ayopd Ba sivor TpofAnpoTicn)»

Aéve yopoaktnprotikd (http://www.tovima.gr).

3.7 Xp1non prokavcipmv raykoopiong

Ot V0 peyoivtepol mapaywyol Prokavsimy otov TAaviTny, onuepa, eivor ov HITA
kot 1 Bpalidio. YrmevBouiletar 6t1 ot dvo yopeg, vmevboveg yioo 10 70% g
TOYKOGOG Tapay®YNG oaBavOoAnS, GLHLEOVNGOV TPOCPATH GTNV KON TpomOnon
™G avamTLENG TG XPNONS KoL TNG TOPAY®OYNS BavVOANG G€ OAN TNV CUEPIKOVIKY
nrepo (Ayyerivn, 2007).
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INa 1o Provriled kor ™ Proobavorn, cvuykekpiéva, ot eTeVOVGEIS OVATTOGGOVTOL
tayvtato 6e oAdkAnpo tov kocopo. X1 HITA 10 20051 mapaymyn ProaBovoing
aviABe otovg 9.000.000 trnkar av&aveton kotd 30% kdbe ypdvo, evd M mopoymyn
Brovtiled Eemépace tovg 1.000.000 true otod)0 vo SImAAGCLOoTEL Kot avT] UEYPL TO
2008. H BpolidMa Oowtnpel maykoopiog v mpotn 60éon omv  mapaymyn
BoaBavoing. H T'epuoavio mopapével o peyoadvtepog mopaywyos Provtileh otov
koopo (1.700.000 trwovriled mapiydnoav to 2005) kot av&avel Ty Topaymyn Tov
otabepd katd 40% nepimov Kabe xpoOvVo, EVO OVOTTOGGOVTOL KOl LEYOAO EPYOOTAGLA
mopayoyne ProaBavoing dvvoukottoag €og ko 250.000 tnto ypoévo. Env
Ovyyapio KotaokevdleTal T0 HEYAAVTEPO EPYOCTAGLO TOPAY®YNS Plooabavoing otov
koopo, OSvvoukdtrag 400.000 tn.H ToAlio @urodoéel va tputhacidost v
nopayoyn Prokovoipwv éoc to 2007.Xmyv Ionavia, oty Itoio, oty Avotpia kot
ot OGAMeg yopes ™ Kevipikng Evpodmng mapdyovior onupoviikés mwoodTnTES
BrovtileA ko BroaBovoing. Tapdiinia, ta Prokadoipo dedteEpNS Kot TPiTnG YEVIAG,
omwg ovvBetikd Prokavoya, Provdpoyovo K.d., Ppickovial TPo TOV TLAGV Kot

AVOUEVETOL VO TTPMOTUYOVIGTHGOLV 6T0 AUECHOS TpoceyT] xpovia (Mrapdiog, 2006).

3.8 Xpnon prokavoipmv otnv Evponn

Y1c meplocdtepeg yopes g Evpomaikng Eveoong, m mopoayoyn kot dwdbeon
Brokavoipwv £xovv Non avartuyBel, n eunepio odnyel oe PeATioon TV TPAKTIKOV
Kol ™G vopoBesiog, kobmdG kol otnv omodoTikdTePN Olakiviion Kot ypnomn Tov
mpoidvtog. O1 KuPepvnTIKEG TOMTIKEG TMV EVPOTATKOV YOPOV EVIGYOLOLV TNV
nopay®yn Prokovoipwv, Aoupdvoviag onpoctovopkd pétpa otpiEng, Oétovtag
OTOOLOKOVG GTOYOVG aVAEIENS Kot xpnomg Plokavsipmy oTig petapopés kabmg Ko
EUTOPIKOVG  TEPLOPIGUOVS TPOKEYEVOD VO TPOCTATEYOLV TNV  EYYDOPLL  Ayopa

Blokavcipmy.

Ta vypd Pokovoyoe omv E.E. avialOav ce 2040 ktoeto 2004 mov oaviictoryet
nepinov oto 0,7% g ayopds. To ProvrileA eivar cvykekpiéva to KOpLo PlokadciLo
nov moapdyeton oty EE, pe v mopaywyn tov va etdvel to 80% ¢ maykdouog
Tapaymyne, oxedov 2 Mt 1o 2004 (vping ot I'eppovia, ™ Todiio kow v Itaria)
(Biofuels Research Advisory Council, 2006).
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2xed6v ta 600 Tpita TV Prokavcipwy mapdyovtal ot FoAdio ko ™ ['eppavia, 6mov
N xpnon tovg evBappuvotay amd to Poporoyikd kabeotdTo. MeydAol mapoywyoi

etvon emiong 1 Itaria kou n Iomovia (Evpomaikog Opyoaviepdc [epiBaiiovtog, 2004).

H Teppovio mopapével o peyaddtepog topaymyods Provtiled oTov KOGHO Kot avEdvel
v mopoyoynq tov otabepd kotd 40% nepimov kdbe ¥pdvo, EVO OVOTTOGGOVTOL KOt
peyaa epyootdotla mapaymyns ProatBavoing dvvaukottag £mg kot 250.000 tnto
ypovo (http://www.biofuels.gr).

H Zouvndia kot n T'oAdia eivon n péveg Evpomaikég ydpeg Pe opKETH OVETTLYUEVO
diktvo patnpiov kavcipwv E8S kot E95 kat apketd avtoxivnta mov ypnoitonotovy

TO KOOOIWO ovTd. Agv givon tuoyaio GAA®OTE TG Kot Ol dVO UEYOAES XoLNOKEG
avtokwnrofropnyavieg (Volvo kow Saab)mopdyovy kot eumopgbovial ovToKivinTa
mov kwvovviow pe Prokavoipo oty Evponn, evd didec Evpomaikéc etopieg
neplopilovtar o e€aywyéc otn Bpalikio (Citroén, Fiat, Peugeot, Renault,
Volkswagen) (http://blog.cosmix.org).

To Béiyio xor mn OMhavoia mpotiBevtar vo v10OETHGOVY  POPOEAAPPVVGELS,
akolovbdvtag To mapdadetypa yopdv onwg 1 Ieppoavia kot m ToAlia, 6mov ot
MoviKEG TEG TTOANOMG Plokovwsipmv givol avTtayoVvioTIKOTEPES AmO OVTEG TOV

KAGIKOV Kowoipmy (XpiotodovAidkng, 2006).

Ewéva 3.1: [apaywyn Provtiled kot Prooboavoing omv EE (o yihddeg tdvoug)
(1993-2003)

25800

|c| Mopaywyn Bovtiled mllopayoym ﬁtoal@avéknq

2000

1500 —

1000

500

IInyn: Bomb et al., 2007 Ibia ene&epyacio
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Oocov agopd v aBavoln, mpwtoctonydn ot [oAAia, cov Kavouyo kivnong
avapepypévo og mepropiopéveg moootteg pe Peviivn. Iopdystor xvopiog amd to
oit0, Kot o€ éva pukpdtepo Pabud and Layapdtevtro, ot [aAria, v lomavia kot ™)
Youndia, pe cvvolikd oyedov 500.000t6vovg to 2004. Znpepa CUVOVTAUE CLVEXDS
avéavopevn t xpnon g pe ™ popen ETBE og avauén pe 1o netpéhato. Emmiéov,
ot Zoundia yivetow TPoomdbeld UETATPOTNG TOV AE®POPEI®V LE OKOMO Vo
YPNOYOTOOVV G KAVGLUO Kivnong v oBavorn, eved 1o UéTpo Tpombeitat kot o
GAAeC Katnyopieg oynUATOV OTTMG PopEo OYNLLOTO LETOPOPDV KoL OXNLOTO IOIWTIKNG

ypnong (Biofuels Research Advisory Council, 2006 / Kaiaundy2005).

H EE oxomeder va amoteAécet onuovtikd opwyd otnv ovamtuén Prokavcipov,
EMEVOVOVTOG 2,7 SICEKOTOUUVPLO EVPAD GTO GAYN Yo TO EXOUEVa 7 ypovia. Me v
g onuepa ompién ™c EE, ot kvPepvntikég moMtikéc €yovv emmpedost v
Bopnyovio Kowoipmv, Kabmg TPOKAAEGHV OLGLUOTIKE TV ovaTTLEN TG {TNOoMNG
Brokavoinwv. Xe meplocodtepeg and 36 kpatn femapyiec ko 17 ympeg oe €Bvikd
eminedo &yovv 1ebel oe oY0 KLPePVNTIKEG €VTOAEG Yoo avapelln Prokavoipwv pe

oLUPATIKE KOG OYNUATOV.

Eniong, ta Prokavoiyua devtepng kol tpitng yevidg, Ommg ouvOeTikd Prokavoiua,
Blobdpoydvo k.d., fpioKovtal TPo TV TLAMV KOl AVOUEVETAL VO TPOTOYWOVIGTHCOVV

ota apéonc tpooeyn ypovia (http://www.biofuels.gr).

3.9 Xpnion prokavoipmv otnv EALGO

H odeiodvon tov Prokavcipov otnv eEAANVIKN oyopd givon TAEOV TPOYUOTIKOTNTO Kol
axolovBei v awéntikn téon mov £yl anopacicel 1 Evponaiky ‘Evoorn kot 1 omoia
opeidel vo yivetol TPOGEKTIKA, MGTE VO EAOYIOTOTOMOOLV TOAVEG OPVNTIKES
ovvémeleg. Baowkog otdyog elvar n mpodbnomn g ypnong Plokavcipov 1 GAAwV
OVOVEDCIL®OV KOLGIHOV OoTE va avtikataotadel to metpéhato kivinong 1 n Peviivn
OTIG LETOPOPES 0€ KAOE KPATOG LEAOG, TPOKELUEVOL VO GUUPAAAEL GTNV KOVOTOINGM
TOV OEGUELGEMY TOV TPMTOKOALOL Tov K10T0 oyetTikd pe Tic KMUOTIKEG aAlayES, T
QWK TPog T0 TEPIPAALOV OCPAAELD. TOL E€POOIAGHOD Kol TNV Tpodbnorn twv

OVOVEDCILOV TNYOV EVEPYELNG.
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3.9.1 Tegyvikd yopoxTNproTiKd Prokavoipmv Yy ™YV TPo®ONGN TOVS OGTNV

EMMVIKNY TPAYROTIKOTNTO

Oocov apopd 10 Provtiled, dev mapovstalel TeYVIKEG OLOYEPEIEG KaTd TV dlayeipion
10V, omoTE pmopei va dratedel ywpig mpofAuata HEGH TG LILEPYOVCAG VITOSOUNG TG
ayopdc vtilel kivnong. e tpmdTN @domn Ba avapryvoeTat oto StdAMotipla pe 10 vIileh
Kivnong o€ mocooto uéyxpt 5% kat Oyko (Omwc mpoPArémel o Vo BEomion TEXVIKOC
KOVOVIGHOG) kat Oa dwtifeton amd to vadpyov kKavait dtovoung vriled kivnong
(Kodapmoyw, 2005).Xta idwo To. oxuote, OV avopUEVOVTOL KATOLEG EMMTOCELS OO
™ xpNomn Tov Provtiled, kabmg, Onwg amédelEay HaKPOYPOVES SOKIUES, OKOUN KOl GE
TOCOGTA apKETA LYMAOTEPA TOLv 5%, 1 ypnon tov Provtiled dev emmpedlel Ta
oynpoato. Kavéva mpdPAnua dev avapéveral eniong katd tn dtakivnorn tov Provtiler
oto poThHple, 6mov M dwokivnon ovopévetar va givor n o pe o pEYPL oNuEpa

oydovta yio 1o TeTpéAaio Kivnong (Zaioykovong, 2004).

Avtifeta, 1 ProoBovorin mopovctdlel TEYVIKEC SVOYEPEIEG OTAV OVOULYVOETOL E
Bevlivn, ot onuavTIKOTEPES TV ONOI®MV €ivol 0 JY®PIGUOS TAPOLGIN VEPOL VT
Yoyxpég ovvOnkeg Kor M vynAn tdom otpudv  €w0ka ot Peviiveg Bepvav
mpodlaypapadv. [a tovg moapomdveo Adyovg, €EETAlETONL MO TPOKTIKY OV
axolovBeitan amd moALéc Evpomaikéc ydpeg Kot apopd 6T SuvaTOTNTA LETATPOTNG
m¢g Proabovorng oe ETBE ota dwlotmpio g yxdpag, mpoidv 1o omoio
avaperyvoetot ot Peviivn gdkoAa kot dev Tapovctdlel Kovéva amd o TpofAnpoTa

nov mpoavapépOnkay yuo ) froaboavorn (Boukis et al., 2009).

Méypt onpepa 0ev vapyel mapoywyn ProoBavoing otnv EALGda. Me tnv mpoomtikn
Oumg g ProaBovorng ya xpnon otig Peviiveg, emevoutikd evilagépov dpyltoe oM
va ekdNAdveTaL Yo Topaymyn g (Zaioykovong, 2004).

3.9.2 O propnyovikég Khad0g

To Beopikd mhaicto g EALGSa, Onwc mpoavagépbnke, &xel evopupovioTel pe v
odnyia 2003/30/K pe to vopo 3423/2005p omoiog emttpénel gite v Tapaymyn eite

TNV E100Y®YN KO TIC EUTOPIKEG GULVOAAAYES TV PLOKOVGIUWV.

Evtég tov érovg 20080t yopa dratédnkav 76.255MT avtovciov PBrovriler, Evavtt
vroypémong 112.117MT, 6ntmg TPOKLTTEL OO TNV ATOPOCT) KOTAVOUNG Y10 TO £TOG

2008 ko v amdéeaon ovaxkotoavoung yw to €tog 2007. Evidg tov idov €tovg
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dpaoctnpromomOnkayv ot axkdiovbec eAAnViKég etanpeieg mapoywyng Provtiled, upe

EYYDPLEG LOVAOEG TOPOYM®YNG KOl TNV TOPOUKAT® ETNOLL SUVAUIKOTNTO, 1 Omoid

eMEOn voyn katd ™ Swdikoacio agoloynong (EOvikn éxbeon yia Broxadoua,

2009):

Mivaxkog 3.3: EAAnvikég etoupeieg moapaywyng Provtiled pe eyyopileg povadeg

TapayOMG
. Ethola
A/A ETaipia n‘; gfl);?;g\n SuvapIikoTnTA
érouc 2008 (MT)
EABL—EAAHNIKA | oo e
1 BIOMETPEAAIA Vﬁa pa (‘j) / 79.200
AB.EE. paywyns
5 MAYAOZ N.TMETTAX | Eyxwpia poyc’xéa 99.000
A.B.E.E. TTapAywWYyng
3 VERT OIL A.E. Evxweia povada 10.450
Tapaywyng
4 | AGROINVEST AEBE. | EYX®PIG Hovada | o5 gg
Tapaywyng
5 STAFF COLOUR - Eyxwpia povéada 11.000
ENERGY A.B.E.E. TTapAYyWYNG '
EKKOKKISTHPIA= | oo/ o e
6 KAQZTHPIA BOPEIOY Vﬁa pa (‘j) / 6.600
EAAAAOS A.E. paywyns
7 BIONTIZEA E.ME. | EYXWla povada 21.000
Tapaywyng
8 EAIN BIOKAYZIMA Eyxwpia p0\{a6a 73.300
A.E. TTapaywyng
9 BIOENEPTEIA Eyxwpia povada 9.000
MAMANTQNIOY ALE. TTAPAYWYNS ‘
10 MIL OIL HELLAS AE. | EYXWPIa Hovada 9.900
Tapaywyng
11 | OYTOENEPrEIAAE. | EYX®piapovada 21.000
Tapaywyng
12 GE ENERGY AE. | EYXWpla povada 99.000
Tapaywyng
13 MANOS A.E. Eyxwpia povada 33.000
Tapaywyng
2ZYNOAO AYNAMIKOTHTAZ (yIa TIG EyXWPIES 202.450

MOVABES TTaAPAYWYAS)

IInyn: EBvikn éxBeon yia Broxavoiua, 2009 /I6ia eneéepyoocio
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IMivaxag 3.4: Etaupeieg elcaywync Provtiler

. MpoéAguon
A/A Etaipia BlovTiZeA
MOTOP OIA (EAAAT) N
14 | AIYAIZTHPIA KOPINOOY ywyn
AE eTaipeieg E.E.

Eicaywyn atré
eTaipeieg E.E.

AtreuBeiag
gloaywyn atré
MOVAdES
Tapaywyng E.E.
AtreuBeiag
gloaywyn atré
Hovadeg
Tapaywyng E.E.

15 BIODIESEL A.E.

16 DP LUBRIFICANTI SRL

17 CAFFARO CHIMICA SRL

IInyn: EBvikn éxBeon yia Proxavoiua, 2009 /I6ia eneéepyoocio

[Mopdiinio, n Xaptomouo Opdxng kot m Popnyavie EOAov Zéluoav, OAeg pe
Bropunyovikég povadeg ot Bopewa EAAGSa, etoudlovrol yio HOVASES TTopay®YNG
Blokawoipwv dote va katavailodvouv ednvotepa kavopa, e&etalovtag TapdAinia
Kol TO €VOEYOUEVO VO YPNOIUOTO0VV PlOKOVCIUE TOL TOLG Tpoundebovy GAlol

napaymyoi av owtd givar copeepotepo (Xprotodovidkng, 2006).

Emiong, a&iler va onuewwbovv mpoondbeieg 6mwg avt) g Evoong Aypotikov
Yvvetapiopdv Adpioag, Tov €kove aitnon £viaéng otov avamtuElokd VOUO Kot 6€
OAAEG evepyeTIKEG OTAEES AYPOTIKOV VOU®V Yoo TNV 10puom €PyooTaGiov
napaymyng Brovtileh ommv EAlaccova. v EAaccova n tomikr ‘Evoon Aypotikodv
SOVETOIPIGUAOV TapdyeL dOKIHOGTIKG Brovtiled amd ehatokpdupn mov kaAAiepyovv ot
aypOTeEG 1TNG TMEPLOYNG EYKOTOAEIMOVTOG OAAEG KOAMEPYEEG TOL TAELOV  O&v
eMOOTOVVTAL ONUOVTIKA, evd otov ‘ERpo €xel Eexvnoel 1 SOKIHOGTIKY TOpoymYN
KOLGiHOV omd Te0TA0, OO TOVG 1010VC TOVG TELTAOTAPAYMYOVS GE GLVEPYUCIN E
wWwteg. H kaAlépyeia Pappokiod otov Oeccoiikd Kaumo Bempntikd Bo pmopovce
VO VTOKATOGTNOEL EVEPYELD OV TPOEPYETOL OO TO TETPEAALO, KOOMG 1 kKoM TV
VIOAEUPATOV amd TIG YIMAdeg otpéupata Pappfokiod pmopel vo mopdEel Kovouun
VAN mov avtiotoyel oe 2.000.000Bapéia tetperaiov tov ypovo (XprotodovAdkng,

2005).

Avrtifeta, dev vapyel povada mtopackevng ProatBoavorng, dedopévou 0Tt ypetdlovral

moAamAdotla Kepdiowo yioo va onuovpyndei. Topaywyn M swcaymyn ProoBoavoing
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yivetar  pdévo Yoo TNV TOPOCKELY]  OAKOOAOLY®OV TOTAOV  KOU  QOPUAK®OV

(Tewpyromovrov, 2007 / EOviknéxbeon yia Brokadoua, 2009).

I'evikd 6cov apopd T onpepvd dedopéva, Bo propovce va Aeybel 6Tt To Tpdypota

etvat axopa og TOAD TPAOYO 6TAd10. Xe YapNnAd €0 ovOTOPKTO ETIMESN KIVEiTOL KO

N TOPOYMOYN EVEPYEINKAOV QLTOV, 6TV EALGSa. ZOppwva e otoryeio Tov vrovpyeiov

Aypotikng Avantvoéng kot Tpooeipwv, 10 2006 xodiepyndnkov mepimov 90.000
otpéupata pe nAlavlo ya GAdeg ypnoelg oty meployn tov Bopeiov EPpov ko

10.000 - 15.00@tpéppota pe elatokpdupn ot Osooarovikn, Kevipikn, Avotolkn

Maxkedovia kot @pdxn ([ewpytomodrov, 2007).

3.9.3 Hpoontikég- To périov TV frokaveipmv otnv EALGoa

Emonpaivetor 6tt oty EAAGS0 onpepa vmdpyel onpovtikd SuVoUKd KaAMEPYELDV
oL Umopovy va otateBovv yio TV mopaywyn Provtiled dmov onuovtikd poro
avapéverol va moiEovv to MAMélao Kot to PapPakéioio Kabdg kot To KpauPéraio
(6tav vEapEEl CLOTNUOTIKY EYXYOPLO. KOAMEPYEWD TNG EAAOKPAUPNG), &V TO
KOVELOLO KOl TO VTOUOTEAOLO OTOTEAOVV TOAAL VTOGYOUEVES EVOAAAKTIKES TPADTES
vAeg. [MapdAinia, Oho ovTd TO TPOIOVTO TOL YPNCLOTOIOVVTOL Yo TV TOPAYWOYN
Broabavorng (to ottdpt, 10 KaAaumdkl, ta {oyapOTELTAL, 0 YAVKOG 6OPYOS, KAT),
UTOPOLV Vo KOAAEPYNB0VV, He ONUAVTIKES amoddcels o€ Proatfavorn. Ot amaitnoelg
oe mapaywyn ProaBavoing yw to €rog 2005 oty EAAGO, vmoloyiotnkav oe
nepimov 120.000t6vovug kot to £tog 20100e 390.000t6vovg, chppmva e TV oonyia
30 tov 2003 EaAaykovdng, 2004).

Mo v Tpodbnon g xpnong Tov frokavcipwy, eivat arapaitntn, o TpdT Pdor, N
ATOPOPOLOYNGY] TOVG, MOTE VO, KOTOOGTOLUVE OVIOYWOVICTIKO £VOVIL TOV OPLKTMV
Kawoipmv dedopuévo Ot £xovpe dimhdoto T ex factory gopic vo mepthapupavovtar
@opol). Katd ocvvémelo d1dpopo cevaplo HePIKNG N OMKNAG OIOPOPOAdYNONG TMV
Brokavoipwv mpénel va eEetactodv o cuvepyacio pe to Yrnovpyeio Owkovopiog Kot
Owovouikmv, Pacel tov katevbiveemv ¢ Odnyiag 2003/30EK, Aapupavouévng
voéyYn Kol TG TEMKNG TG Koatavalomtn. Eivalr avtovonto OtL oty oploTikn
vioBéTon TG  TMOMTIKNG  amoPOPOAdYNoNG T®V  PloKovcipmv TpEnel  va
GUVUTIOAOYIGTOVV Kol Ol TEPIPAALOVTIKES, TEXVIKOOIKOVOUIKES, KOWVMOVIKES KOl GAAES

EMMTOOES Omod eQoppoyn tov Prokoavcipewv ot yopa (EOviky éxbeon v
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Brokavowua, 2004).

Merétn tov Ivetitovtov Aypotikng Avamntuéng kot Zvvetouplotikng Owovopiog
(INAZO) pe titho «Zyéd10 Apdong yia ) Propdlo kot to frokavoipa otnv EAAGSa»
nmov egkmoviOnke yia Aoyoplacpd g [TAXEIEZ vrodewkvidel Tig mAéov mpdcpopes
TEPLOYES YO TV OVATTLEN TOV EVEPYELOK®V KAAALEPYEIDV Kol TN Y®PoHETnon TV
uovadwv emeepyoaciog Tovg yoo TV mapay®yr vypodv kovoipwv (Bovtiled ko
BroabavoAng) aAld Kot NAEKTPIKNG EVEPYELNC. ZOUPOVA UE TN UEAETT), TPOKPIvOVTOL
OC TEPIGGOTEPO GLUPEPOVOES KOAMEPYELES (TOCO Y10 TOVG TOPAY®YOVS OGO KOl Y1
™ Prounyavio eneéepyaciag) o niiavbog yio thv mapaywyn Provtile, 1o YAvkd copyo
yio ™V mopayoyn ProatBovoing, To KLTTAPIVOUYO COPYO YloL TNV  TOPAY®OYN
NAEKTPIKNG EVEPYEWNG Kol oTEPEDV Kavoipmv H peiétn Aapfdver va’ dywv g 10
dedopévo 0Tt o oelpd KaAlepyeidv oty EAAGOa mapovsialovv pbivovca mopeia,
eCartiog ¢ MTOONG TOV TV Kot dpo ovtég Ba vmokatactafodv 1| HTopovV va
VITOKATOOTOOOVV EPOCOV Ol TaPAY®Yol T0 BeAGOVV, amd TIG AEYOUEVEG EVEPYELOKES
koAMépyeleg. TIpoxetar v o Propnyavikd @utd Komvog, TevTho Kot PopPaxt

(INAZO, 2007).

H pehétn mpoPAémer, Aowmodv, ™ ywpobétmon S povadwv mapoaywyng Provriler
dvvapikdéttog 40.000t6vev kat’ €tog n kabepia, otig meployéc: Poddnn - EBpog,
Kukic - Oeccaorovikn, Adpioa, Bowtio - Obhwtda, Koldvn - Kapditoa.
AvtioTol 0, Ol EMGTAUOVEG TPOTEIVOLV TN Y®WPOBETNOT TPLOV HOVAS®OV TOPOy®mYNS
BroaBavoing dSvvauwkotntag 120.000 - 150.0005tpeppdtov ot MEPLOYES TNG
Adpoog, tov Xeppav kot Tov Epov. Emiong, evvéa povadec miektpomapaymyng,
gykateoTnUéVNG woyvog 15 MW n kabepia, oty Attwioakapvavia, ) POdTON, TNV
Hleia, ™ Apdpa, v HuaBio, mv IIéAka, to Kiikic, v Koldvn kot tig Zéppeg.
InuelnveTat 6Tl N YEOYPAPIKN YOPoBETNoT TV povadwv Eyve ue Bdomn Tic TePLOyES
omov Ba VaPYEL GLYKEVTIPOON TPMTNG VANG €161 MOTE Vo TEPLOPIlETOL TO KOGTOC
HETAPOPAG, OAAL TOPAAANAC VO €VVOEITOL KOl 1) GLUUETOYN TOV OyPOT®V GTO

emyelpnoloko oynuo (INAXO, 2007).
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KE®AAAIO 4°

Evepyelokn yempyia ko frokadoipa: XTpoen 611
EVEPYELOKES KAAMEPYELEG
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4. ENEPI'EIAKH TEQPI'TA KAI BIOKAYXIMA: XTPO®H XTIX
ENEPI'EIAKEYX KAAAIEPTEIEX

4.1 Evoayoyn

To mapdv kepdrato, aelepdVveTOL 610 BEUA XPNOoNG TOV PLTOV Plopdlog ¢ TPMOTNG
VANG mapoymyng Proevépyetag, kabmg HéEPog g Propalas amoTeAoOVV To EVEPYELOKA
QUTA, M KAAAEPYELD TV OTol®V omoTeELEl POCIKO GTOLYEIO OTNV EVEPYELOKT] TTOALTIKY|
TOV TEYVOLOYIKA OVETTUYUEVOV XOPDOV. X& TOALES YDPES TOL KOGLOV, Ol EVEPYELNKES
KOAMEPYELEG YPNOYLOTOLOVVTOL YO TV TOPAYWYN EVEPYELNS, ite amevbeiog HECW TNG
Kavong Tovg, eite dtapécov g mapaywyns Proxkavcipmv. H Bopdla, ot eaiovyot
ondpol aVTOV TOV QLTOV, 1 KOl To 00O, UTOPOLV Vva Ypnowomombodv yu TV
TOPAYDYN EVEPYEINKDOV TPOIOVTIOV (MAEKTPIKN 1 Oeppukn evépyeta, vYPA Kol GTEPEQR
Kavola). Ot evepyelokéc kaAMEpyeteg, £xovv avapepbel oy Piproypapio g o
amd TIG HEYOADTEPEG OLVOTOTNTEG TV TNY®OV Propdlag oto péAlov. "Omotodnmote
ONUOVTIKO emimedo mapoyng evépyewog amd Propalo Ba ypelactel va otnpybel otig

evepyelakég KoAépyeies. " (Bauen, Woods kodailes, 2004).

E&etdlovion mepAnmTikd ot KuplOTEPES €VEPYELNKES KOAMEPYEEG Kol 1 eE€Toom
€oT1alel o€ €va VEO TOAVETEG PLTO TTapay®YNS Bropdlog mov €yl dlepevvnOel apkeTd
oe mepapatikd eninedo omv EALGda. H xodMiépysia avtn givor m ayploaykivapo
(Cynara cardunculus L.yt koAMépyela amOALTA GOUPOVY LE TV VEQ OYPOTIKN

TOMTIKY] YOUNADV EIGPOMV KOl GUYYPOVOS PIAKT TPOG TO TEPPAALOV.

4.2 Evepyswoxn yeopyio: IloMmtikn mopoyoyng YE@PYIKNS APAOTNG VANG Yo

napoyoyn prokevoipov

H xoAMépyeia evepyslok®dv o@utov Eekivnoe o€ TMOAAEG YOPEG TOL  KOGLOL
TPOKELUEVOL VO avTIHETOTIo0el 1 avlavouevn {Nnon evépyelag Kol KOVoimy omd
aVOVEDCULES TNYEG evépyelns. Ta  evepyelakd @UTE KoAAepyodvtal Ge€ Mom
KOAMEPYNOULEG TEPLOYES KO 1] VITOKATAGTAOT) TV VOIOTAUEVOV KOAMEPYEUDV UITOPET
Vo £YEL ONUOVTIKEG OIKOVOUIKES emmtdoels. H owovopky anddoon e€aptdrtat amd )
OTPEUMOTIKT omdOoon NG KAOE KOAMEPYEWNS Kol TIC YOPIKES KOL YPOVIKEG
OWKVUAVOELS TTOV QTN TOPOLGLALEL, TNV T TAOANCNG TOV TPOIdVT®V, M omoia
petafaAreTal Ypovikd amd £10¢ g £T0g OAAL Kot HEGa 6TOo 1010 £T0G avAAOYa LLE TNV

emoyn, Kabmg emiong kol amd To KOoT KoAAEpyewg (ZépPog kot Zapfidov oto
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Khpatiky AAayn, Bioowun Avartoén kaw Avavedotpeg TInyég Evépyelac, 2009).

Ymv EALGSa, o1 eVOAAOKTIKEG KOAMEPYELEG EUQOVIOTNKAY TPV omd pio oytaeTio.
[Ipdopata 10 evdolapépov YU avtég avénonke, aAld o HeEALOVTIKOG TOVG POLOG OEV
éxet Eexabopirotel mpwg. Tn dexaetion 1990-2000npaypoatomombnkay melpapotTo
GYETIKA HE TNV TPOCGOPUOCTIKOTNTO KOL TNV TAPOYOYIKOTNTO TOV QLTOV, EVO
a&oroynOnkav dtdpopeg mowkidieg. Amod to 2000 kot émetta, yivovtal mTelpdpoTo Kot
UEAETEG OYETIKA WE TIC E€0POEC, TIG YPNOES Tpoidviov k.4 H kodlépysin twv
EVEPYEWOKADV (QULTAOV OLCLOTIKG &xel  emtevyBel poévo omd  mepdpato, mTOL

ompixdnkav otnv Evponaikr Evoon kot ta eBvikd mpoypappota.

Ot Kup1dTEPOL TOUEIC GTOLG OMOIOVE EMKEVIPMOVETAL T £PELVO. GTOV TOUED TMOV
EVEPYELOKOV KOAAEPYELDV EIvaL ) 1| ATOSOTIKOTNTO KOl TPOGAPUOGTIKOTITA KAT®
amd SPopeg EOAPOKAUATIKEG GVVONKEG, P) 1 KOTOAANAN KOAMEPYNTIKN TEXVIKN
(emoyn omopdc, amooToElS PLTEVONG, EMimedo GPOELONG Kol Aimavong, €moyn Kot
TEYVIKN] CLYKOUIONG), Y) Ol EMATMOCELS TOV PLTOV AVTOV 6T0 TEPPAALOV (Emidpacn
OTOLG VOOTIKOVS KOl €00PIKOVG TOPOVS EMATMGELS GTN POUTOVCT TOV VLRTOYEIWV
VOpoPopémv Kt NG atpoceapag) (IM'éptog k.6 oto Avavedoueg TNyég evépyelog -
H 0¢om tovg 610 vEO evepyelakd TOTO TNG YDOPOS KO GTNV TEPLOYN TG Oeccaiag,
2007).

H emioyn &vog €1d0vg KOAMEPYELOG Yo pio GLYKEKPLULEVT TTeployn N B€om, eEapTtdtan
amod Topdyoviec OmMMC Ol YEOYPOEWKOl Kol KALatoAoywkol Opot, TO VYOG
Bpoyomtdoewv N GAANG Tapoyns vepov, M etnota dtokOpaven Beppokpaciog, Kadmg
Kol TO €00POA0YIKO KAAoUa Kot o1 Opentikég ovoieg. To £dagog, Tor pnyoviuata, To
TOAOTAQGIOOTIKO  VAKO, TO AITAGUOTO KOU Ol  (QUTOTPOCTATELTIKEG OLGIES
amattovvrol yio v kaAlépyea. Ot Venturi and Venturi, 2003&opabétovv évav
VPV KOTAAOYO OE OMOITAOELS Yl TIC KOAMEPYEIEG MOV E10GYOVTOL EMLTUYDG Y10
EVEPYEIKOVG AOYOUC. ALTéG Ol amoutnoelg €ivor ot €ENg: M KOTOAANAOTTO OF
OPIOUEVOVG EQAPO-KALOTOAOYIKOVG OPOVGE, 1 EVKOAID EICAYOYNG GTO TPOHTAPYOVTQ
CLGTNUOTO OUEWICTOPES, TO OUOLOHOPPO KOl GUVEYES EMIMESO TOPAYWOYNG OGOV
aQopd TNV MOcOTNTO KOl 7OWOTNTO, TO OVIOY®OVICTIKO €1600MUe £VOVTL TV
TOPAOOGLOK®MY KAAAEPYEL®VY, éva BeTikd evepyelokd 100lvyl0 OGOV agopd TnV
avoroyio (expoég / €10poéc) kot €W8KA 1o KobBupd KEPSOC (eKPOEC-E1GPOLG),
ALENVOLLEVES TEYVIKEG OE appovia e TNV évvola TS PLdcung yewpylag, avtiotoon o

ONUOVTIKES PloTikég Kol ofloTikEG OVTITOAOTNTEG, OOEGIUOTNTO TOL YEVETIKOV
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VAoV (omdpot, priouata) Tov va Toapldlovy oTig SUPOPETIKEG TEPLOYES Kot TENOG,
KOTAAANAG  unyovipoata  (Kopiog yio ™) ovykoudn) mov va toptalovv ot
KoOAAEPYEWD 1} Vo umopoldv va ypnoiporombovv pe uikpés odroyég (Venturi and
Venturi, 2003)

Ta tehevtaia xpovia 1 avaepdfio ydVeLoN KATELOVVETOL TPOG TN XPNON EVEPYELNKDV
KOAMEPYEIDV Yo Tapaymyn Ploagpiov, kabmdG T0 dLVaUIKO HiaG TETOWG JlEPYUCIng
toodvvapel pe avtd g mapayoyng g Proabovoing kot tov Provtiled (Wheeler,
2001).

Téhog, a&ilel va avapepBel 6TL 1| AVATTLEN TOV EVEPYEINK®OV KOAMEPYEIDV €lvarl pia
TOAD KaAn} AVo™ Yoo TV VIEPPACT] TOV OKOVOULKOD adleEddoov mov acbdvovtal ot
Evpomnaior kot dwitepa ot ‘EAinvec yewpyol 611 €pyetan, AOYym tng e€AevBepng
EIGAYMYNG OYPOTIKAOV TPOIOVI®OV amtd TIC ApYES TOL TPEXOVTOS £TOVS OAAL KOl EVOWEL

NG KOTAPYNONS TV KAUGOIK®OV EMOOTICEMV

H Néa Kown Aypotikn IToArtikny (KAIT) g EE, (Kavoviopog (EK) apf. 1782/2003
0L XopPovAiiov, g 2% XentepPpiov 2003),16yvet Yo v mepiodo 2006-201 3o
TPOCPEPEL VEEG EVKOIPIEG OTOV OYPOTIKO TOUED YO TOPUY®YN EVOAAUKTIKMOV
KaAAepyelwv. O moapaywyog Exel T OLVATOTNTO OvVOdLAPHP®ONG TG TOPUY®YNS TOV,
evd M amodeopevuévn emdotnon mov Ba AapPdverl KGBe O1Koov OG- TOPOUYWYOS
Baciletar ot koAAEPYElEG TV mponyovuevav etmv. EmmAéov, éxer oprobei
EMMALOV EMOOTNON EVEPYELWNKADV KOAMEPYEIDV TG TAEews Twv 4,5€ avd otpiupa,
epoocov M moapaywyn ¢ Propdlog yivetor kit omd cvvONkeG cLUPOAOOKNG
vewpyiog. 'Eto1, 0 mapaymydg €xel ) OuvaTOTNTO VO OVTIKATOOTHOEL HUEPOG 1| TO
OUVOAO NG KOAMEPYELNG HE KATMOWO €vepPyelokd @LTO, evd Ba amolapBdver tnv
AOOEGEVUEV EMOOTN O], KAODG KOt TV EMAOTNGT TOV EVEPYELNKADV KAAMEPYEUDV.
EminAéov evioydoelc mpofAémovion yio EKEIVEG TIG EVEPYEIOKES KOAMEPYELEG TOV OEV
amoutohv AMmaven Kol [ropovy vo d1EKOIKGOVY ETTAEOV TOGA OO TO TPOYPOLLLLLOL
vuitpoppOmaveng N emdothioelg  Poroyikng  kaAlépyewg ([éptog «.6.  oto
Avavedoeg myég evépyetog - H B€om Toug 610 VEO £vepyElaKd TOTO TG YOPOG Ko

otV mepoyn ¢ Oeocaliog, 2007).

[Tapd 10 yeyovog 6t t0 Ymovpyeio Aypotikng Avamtuéng dev €xel opicel axkoun
TOGOOTH OMOOECUEVONG YOl TIG OLAPOPES KOAMEPYELES, EMyelpNONKe va ekTiunBel M

KaBapn TPOGOS0C GTOV TAPAY®YO TOL B ATOPACICEL VO EYKOTAGTIOEL EVEPYELNKES
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KaAAEpyeleg (emAéyOnkay to Tapadsiypata kaAlépyelag niiavbou (tivakag 4.1) yia
Tapaymyn euTIKov Aadtov ko biodiesel, kol kolhépyeiag yAvkod cdpyov (mivakag
4.2) ywmapaymyn Prootbavoing amd anid cakyop) o oVIIKATAGTUCT KOAMEPYEIDOV
Bappaxiod, apofdcitov, pHOAOKOD KOL  OKANPoD  OlTOPOV, KOl TOGOGTA
amodeouevuévng evioyvong amd 50% wg 100% (éutog K.6. 610 AVOVEDGIUES TNYEG
evépyelag - H Béom toug 610 VEO evepyelokd Tomio TG YMOPOS KOl GTNV TTEPLOYN TNG

®eccariag, 2007).

IMivakog 4.1: Extipudpevn tpdcodoc avtikatdotoong uépog 1 tov ovvorov (100%

TOPAOOGLOKMV EKTOTIKMOV KAAMEPYEIDV e NATovOo Yo Tapaywmyr ProvtileA

HAiav@og =NpPIKOG UE BPOXOTTTWOEIG MoTioTIKOG
Am6doon (kg/oTp) 300 380
TiuA TwAnong (€/aTp) 0.18 0.18
KaBapn mpdoodog . ,

(€laTp) MoocooTo6 arrodéoueuong

. TipAR

0,

Zg AVTIKATAOTAON 100% 65% | 50% | avapopdc
BauRdki 197 | 134.4 154.48
Katrvog 281
Apapoaitog 77.5 141.54
21Tap1 okANPo 79 56.5 59.19
2ITApI HAAOKO 46.11 39.5 19.54

IInyn: T'éptog «.6., 2007 /1ia encepyacio

IMivakog 4.2: Extipuodpevn tpdcodoc avtikatdotoong uépog 1 tov cvvorov (100%
TOPAOOGLOKMV EKTOTIKMOV KAAMEPYEIDV UE YAVKO GOpYO 1o Tapoywyn Proatboavoring

FAuké cépyo
Amodoon (kg/oTp) 1200
Mpiocodog atrd TwAnon poidvTtog (€/aTp) 152.6

MoocooT16

KaBapn pdoodog (€/a1p) amrodéoueguong
g aVvTIKaTAoTOON 100% | 65% | 50% | TiyA avagpopdg
BauBdki 333 270 154.48
Katrvég 281
ApaBoéaitog 199 175 141.54
21TapI OKANPO 200 176 59.19
2ITApI JAAOKO 166 159 19.54

IInyn: T'éptog x.6., 2007 /Idia encepyacio

Yopeova pe ta dtdpopa mBavAE cevapla, 1 KoAMEPYEWD Tov NAlavOov @aiveton va

AmOPEPEL GLUEEPOLGA KaBUPT) TPOCOOO GTOV TOPAYWOYO O EEPIKA YOPAPLN, CE
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OVTIKOTAGTOON KOAMEPYEIDV OTOPOD, &V 1M TPOCOO0S TOL TAPUYM®YOD OV
eCacpariletar oty  mepimtwon avikotdotaong  PouPaxiov M apapoocitov.
Evdwpépov mbavdg vo €xsl ko M mepimtoon  KoAAEpyelag mAiavBov oe
AVTIKATACTOOT KOTVoy, AOY® TNG LYNANG XOPNYOVLEVNS EVIOYLONG OTNV TEPITTOON
T, OAAG TPEMEL VO LTAPEOLV OEVKPIVAGELS amd TO Ymovpyelo AypOTIKNG
Avéantoéng (I'éptoc k.6. ot0  Avavedowueg myég evépyetag - H 0éomn tovg oto véo

EVEPYELOKO TOTIO TNG YDPOG Kot 6NV TEptoyn ¢ Oeccariog, 2007).

H xoAAiépyela Tov YAukod copyov, Ady® TV TOAD LYNAD®V OTOd0CEMY, POIVETOL VO
umopel va otobel 6€ OAEC TIG TEPWTTMOELS OVTIKATACTOONG VITOPYOVODOV KOAMEPYELDV,
amd TIG OMOlEG ONUEIDTEOV OTL OVTEC TOV UOANKOD Kol GKANPOL G1toplov divovton
uoévo Yoo ovapopd, apov 1 KOAMEPYEW YAVKOL GOPYOoL apopd UOVO TOTIGTIKOVG
aypovc. To e1cd6dnuo pdAota Tov mapaywyod @aivetar va pmopel vo eEacpoiicbet
Kol pHe eAdyloTn £€m¢ KaBOAOL OKOVOIKT EVioyvoT, oNAad Lovo omd TV TPOG0d0
ndInong tov mpoiovtog (['éutog k.G. oto  Avavedowueg mnyéc evépyelag - H 0éon

TOVG GTO VEO EVEPYELOKO TOTO TNG XMPAG Kot 6TV weployn g Osoocariag, 2007).

Mia avtictoyyn epyacio tov Danalatos et al. (2006@yapépel Tmg pe Ty aAlayn g
KATII, ot cuvOnKeg elval ToO OPLUES Y10 TNV GTPOPT TOV OLYPOTMV TPOG TO EVEPYELNKEL
QUTA, TaPOAO oL OV LVIAPYEL amevbelag enl TAEOV OLOIAOTIKY EMOOTNON YO TOL
evepyelokd outd. H koAAiépyela g ayploaykivépos @oivetor vo vreptepel koTd
oA tov ortaplov pe képdog 100/€otp evd vrd mpodmobécelg (m.y. apdevorn M
YOvViHo £80pog) ayyiletl To €1006dMUa ToV amoPépeL 1 kaAlépyeia Tov Papfokiod otov
napaywyo ([éutog k.G. oto  Avavedoueg mnyég evépyelog - H Béon tovg oto véo

EVEPYELOKO TOTIO TNG XDPOG Kot 6TV TEPtoyn ¢ Oeccariog, 2007).

4.2.1 ITAeovEKTNOTA TS EVEPYELOKNS YEOPYIOG

Me avanTuEN TOV EVEPYELOK®V KAAMEPYEIDV, TEPA A0 TO TEPPAALOVTIKO OPEAOG,

emroyyavovtat ta £Eng (Eokioylov 610 1o Avamtvélokd Xuvédplo Nopov Kapditoag,
2008):

o [pocpopd evOrAAOKTIKOV KOAMEPYNTIKAOV AVce®V: Ot gvepyslokég
KOAMEPYEIEG UTOPOVY VO TPOGPEPOVY EVOAAAKTIKES ADGELS Y10 TOVG aypPOTEG,

AopBavovtag vToYN OTL VITAPYOLV KATOLN EI0T) EMLOOTICEWV.
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o Evovvapmon tov yempywkov ydpov: Me v avdmtuén koAMepysidv yio
evépyeln, Ba dnuovpynBetl avaykn vy mpoundelo véwv mokiMmv, Peitioon
KOAALEPYNTIKOV HeBOd®V Kal e£omAMG oV, Tov o vmootnpilovy v Tapaymyn
Kot amofnkevon TV vEov QuT®v. Avtd Ba dmoel dbnon ot @ebivovca
YE®PYIKN owkovopia kot Bo odnynoel oty avamtuén ™G eyYOPLG YEOPYIKNAG
Bropnyoaviog.

o AdEnon Tov aypotikov £loodnpatog. H dielodvon TV evepyslokmdv
KOAALEPYEDV OTNV ECMOTEPIKT ayopd pmopel vo e£acPOAMGEL IKOVOTOMTIKO
AYPOTIKO €GO GE OYECT LE OPIOCUEVEC GULUPATIKEG KOAMEPYELEG KO VOl

EVIOYVGEL TN SPOPOTOINCT) TV dPACTNPLOTHTAOV TOV YEOPYADV.

o Msimon TOV TEPLPEPEIIKOV AVIGOTTOV KOl 0vai®moyovnon TV Ayotepo
OVETTUYREVOV YEOPYIKOV oKovopul®dv: H moapaywyn kot ekpuetdAievon tov
EVEPYELOKADV KOAMEPYELOV Ba cuvTedeoTel OTIG aypoTiké meployés. H eiopon,
EMOUEVOG VEOV E1000NUATOV Ba BerTiddcel T {oN TOV TOTIKOV KOWOVIOV Kol

Ba omnpi&el v avamTuén e AyOTEPO AVETTVYUEVES TEPLOYES TNG YDPOGS.

o Eaocpaiion asipopov meprpeperakns avantoéng: H onovpyia ayopdc yio
mopaymyn Prokovcipmy, Beppomntag Kot NAEKTPIGHOL o1V TEPLPEPELD, Oa
oLUPAIAEL OTNV TOPAUOV] TOL TANOVGHOV OTIC OYPOTIKEG TEPLOYEG, HE TN
onuwovpyia véov Bécewv  epyociag kot v gEacedion  TpoOcHET®V

€1000NUATOV GTNV TOTIKN KOW®Via.

o Msioon g &dptnong ané to merpéhano: H yprion korAiepysidv yio
EVEPYELOKOVE GKOTOVG 00NYEL OTNV OVATTTVEN GTPATNYIKAOV TAPAY®YNG EOVIKOV

TPOTIOVTIOV Kol EAATTOVEL TV EEAPTNON A0 TIS EGOYWYEG TETPELAIOV.

4.3 Evepyelokéc KaAMEPYELEG

Ot evepyelokéc KaAAépyeleg (energy Crops),otig omoieg meptloufdavovtal t6c0
opopéva KoAAlepyodpeva €idn 660 Kot Gypla QUTA, €lval TOPAOOGLOKES Kol VEEG
KOAMEPYEEG TTOV €YOLV Gav okomd TV moapaymyn Propdlog, M omoio pmopel, ot
OULVEYELD, VO YPNOLOTONOEL Yo SopOPOVG EVEPYELNKOVS GKOTOVE: Y10. TNV TOPAY®OYN

VYpOV Prokowcipmy, ™V Tapaymyn evépyelag kot Prokovoipwv. EmmAéov, ot
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EVEPYEWONKES KOAMEPYEIEG UITOPOVV VO OMCOLV KOVUCIUN VAN Kol Yoo TG GAAES

epapuoyéc e Propdlog (Bovpdovumag, 2006 / http://www.cres.gr):

Ov evepyswokéc waAhépysieg yopilovior oe 000 kotnyopieg ot omoieg eivor

(http://www.cres.gr):

e Emjcieg: cakyopovyo i yAvkd cdpyo (Sorghum bicolor L . Moenchyvdodecg
ocopyo (Sorghum bicolor L. Moench),kevap (Hibiscus cannabinus L.),
eharokpaupn (Brassica napus L.)Bpacown n abomoe (Brassica carinata L.

Braun).
o Tlolversic:

a) Teopywéc: Aypuykwvapo (Cynara cardunculuskoiaut (Arundo donax L.),
uioyavBog (Miscanthus x g iganteus), switchgrass (Panicuigetim).

B) Aacwkéc: Evkdivntog (Eucalyptus camaldulensis Dehnh. & E. globulus Igbi

yevdakokio (Robinia pseudoacacia ).

4.3.1 ETio1egevepyelokég KOAMEPYELES

Kevao

To kevae eivar €tolo avolldtiko uTOd OV TOPOVCIALEL HEYAAO EVOLAPEPOV GOV
oteped Prokavoipo, £xoviag Towtdypova kot TAnBmpa dAov ypricenv (Ttapaymyn

YOPTOTOATOD, VOUCUATOV, GYOWIDY, LOVOTIKOV VAKOV (Kurpidt, 2009).

[Tpdkertar yio éva €TNGL0 PLTO PIKPNG NMUEPAS, e KuTTapiveg LYMANG ToldtnTag. Ot
amodOGeEl TOV Kevap o Enpn Popdlo, o€ HKPOLG TEPOUATIKOVS GTOOHODS TOV
KAITIIE og d1Gpopec meployés, kopavOnkav and 0,7 émg 2,4 tovolstpéupa, HE TIC
VYNAGTEPES, TGO G€ YAmPN Propdala 660 kal oe ENPN ovsia, Vo KATOypaeovTol GTIG
Oyeg ToKiAleg, ot omoieg KoAMepYNONKOV KAT® Omd TN HEYOAVTEPY TLKVOTNTO

otV (Avayvootomoviog kot Kodldvag, 2005).

Elarokpdapfn

H eharokpdappn givar toddeg putd g okoyévelag tov Ztavpoviav (Cruciferae)mov

npocopuoleral kadd oto pecoyelokd kiipa (Kvapuntn, 2009).

Ot vymAég amodOceElg TG, MOV £YOoLV Yivel To. TPAyHaTKOTNTA, 1 {RTNom 7Tov
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ouveEY®DS avEAvETOL Kol Ol otafepés TIWEG TOL TPOIOVTOG, EYOLV KAVEL TNV
eraokpaupn o aitepo TPocodoeopo KaAAEpyewa. (AvyovAdc k.d., 2001).
Inuewdveton 6Tl Bempeitol TAYKOOUIOS MG TO TPITO CNUAVTIKOTEPO EANLOTAPAYWDYO
QUTO petd T odyw kot 1o @owvikéAowo. I[ToAhamiacialetor pe omdpo Kot
KaAMeEPYEITOL KUPIOS Gav TPAOTN VAN Yo TV TOpAymYn €A0iOL KOl GE UIKPOTEPT
éktoom yo o, @OAAA ¢ (Yo avBpdmivn katavilmon, (wotpoen kot Aitaven). Metd
mv e&oy@yn tov ghaiov, ta vroleippoto g ( Aeyouevn wita), Tov givat TAoVOL0 GE
TPOTEIVY, YPNOIonoovvIoL oty Ktnvotpodia (Avayvewotoroviog kot KoAidvag,
2005).

Ao éva otpéppa edatokpaupn mopdyovror Katd péco 6po 120-250kihd omdpog e

avtictoym moapoaywyn 43-90 Altpapiovtiler (Avayvootonoviog kat Koddvag, 2005).

I'\wko6 o6pyo

To yAokd cOpyo elvar éva HOVOETEC QLTO HE HEYOAN QOTOGLVOETIKN 1KOVATNTO,
vynAég amodooelg o Popdlo. Av kot givor 1Bayevég EUTO TOV TPOTIKAOV YOPOV,

npocopuroletal kot oTig e0Kpateg mePLoyEs (AvyovAds k.d., 2001).

Mmnopel vo kadhiepynBel amd 115 Popeldtepec €mMC TIC VOTIOTEPES TEPLOYES TNG
EMGdoc, o evpopa addd ko vrofabuicuéva €dden. Ot amodoocelg pe Paon v
Topaymyn etévovv toug 1,2 tovovg/otpépupa. Mropei vo eEacpaiortel, Bewpnrikd,
uéon mopoyoyn 675 Altpov abavorng/otpéupa (Avayvootoémoviog kot Koldvag,
2005).

4.3.2 TlohveTeicevepYELOKEG KOAMEPYELEG

Koidm

To KaAGUL OVIKEL OTO AYPMOOTMOIN TOAVET PLTA Kot Bewpeiton Eva TOAD dLvVOLKO
@LTo. Zuvavtatal cuVNOMG KOVTA € TOTAWLN Kot MUVES, YEVIKA GE aypovS LE LYNAN
TEPLEKTIKOTNTO GE LYPACiK, ®OTOGO Umopel va kodhepyndel oe gvpeio KApoko

£00PIKAOV Kot KMUoTIKOV cuvOnkodv (Aleomovrov et al., 2006).
‘Exer emPefoarmbel n dvvatdmto tov @uTov Vo mopdyel aSlOA0YEG TOGOTNTESG
Bopalag. Ot amoddGELg TOV KATAYPAPNKAY GTO GUVOAO TOV TEPAUATIKOV OYpPOV

(ot1g eEMMVIKEG edapokAMpaTIKEG cLuVONKeS) KopavOnkav and 0,5 émg kot 3 tdvoug
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avé otpéupa oe Enpn ovosio. H Popala mov mapdystal and 10 KoAdutr pmopel va
ypnotpomomBel yoo v mopoywyq Oepuikng Kt NAEKTPIKNG EVEPYELNG, YOPTOTOATOV
Kot Sopkdv VMKV (Avayvootoémoviog kar Koidvag, 2005). Extipdtor ott, katd
HEGO OPO, TO EVEPYELONKO OLVOUIKO TOV KOAQUOD pmopei vo ¢tacel tovg 1,29 TII/

otpéupal/ étoc (Ahe&omovlov et al., 2006).

AyprayKivapo,

H ayplaykivépa elvar éva morvtedés €id0g aykabion, Tov KaAAepyeital TapadoGLoKd
o€ KOmOlEG TePOYEG NG MecoyEwKNg (ovng. AmO TWEPAUOTA TOL  EYOLV
mpaypatorombel Ta tedevtaia xpovia, tOco oty lomavia 6o ko oty EAAGSQ,
QTTOOEIKVUETAL OTL 1) AYPLAYKIVAPQ Eval Vo QUTO pe TOAD KOAY TPOGOPUOGTIKOTNTO

Kot VYNAEG amoddoelg (Avayvmotdénoviog kot Koddvag, 2005).

Mioyav0og

O pioyavBog givar eutd ToAvETEG, TOAAATANGLALETAL KVUPIWG e PLLOMOTO KOl OVIKEL
OTNV OKOYEVELD TOV AYPOCSTMODOV. ATOVTATOL € TOAAG PEPT TOL KOGLOL KOl GTNV
Evpodmm og xkoAlomotikd @utd, eved Tto teAevtain ypovia SoKHALETOL Yoo TNV

TOPAymYN EVEPYELNG KO SOUIK®DY VAMKOV (Avyovddg k.a., 2001).

Xapaktmpiletor amd oyeTikd VYNAEG omodOoelg 6e YAwpP Kot Enpn ovcia, younin
TEPLEKTIKOTNTO GE Lypaocia kot ovlexktikdmta oe oacbéveleg kot maboyova. Ot
amodOCEC TOL MioYavOoL OlPOPOTOOVVTOL OVOAOYO UE TNV TEPLOYN KOl TIC
KMpotikég oovOnkeg. Mio yevikny ektipnon eivar 01t ot amoddcels avédvovv

ONUOVTIKA 0o TO de0TEPO £T0G PETA TNV eyKatdotact (Ale€omodrov et al., 2006).

SOpeova pe ovaADceEg detypatov pioyaviov, to oTeAEYN Exovv VYNAN Bepdikn
afio (uéon twn 17,3 MJ/kg Enpod Bapovc). H mepiektikdOtnto. 68 TEQPA TMV
otedeymv (uéon tun 1,64 % eni tov Enpod PApovg) eivor GYETIKA yOUnAT,
avédavovtog t Oepudikn tovg a&io (Aleomovrov et al., 2006).

Switchgrass

[Tpoxertan yuo éva TOAVETEG AypOSTMOES PUTO. YO KOTAAANAEG cLVONKES HTopel vo
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etdoel o VYog 2,5 pétpwv. H kaAMépyeld tov Tapovctdlel apKeTd TAEOVEKTHLOTA,
aQOV UTOPOVV Vo, TopoyBovV onUAVTIKEG TOcOTNTES Plopdalag akdun Kol oe cuVONKeg

uetwpévov etlepomv (Avayvootoémoviog kot Kolwvag, 2005).

H Amovon umopet va €xel oNUOVTIKY EMIMTOON OTNV TOPAYOYN AoV 1) 0mdd0o
KaAMEPYEIDV TTOV Og O&xOnkay alwtovyo AMmavon kvudvinke mepi tovg 1,4 1d6voug
Enpng Popdloc to otpéupo eved TV 01 mEPI000 Ol GTPEUUOTIKEG OTOOOGELS
KoAALEPYELOG TTOV gQoppooTnke Aimavon 4 kot 12 kgaldrtov to otpéupa ntov 2,1 kot
2,5 tovol Enpneg Propalag, avtiotorya. TéAog n Gpdevon gaivetal va £xel oNUAVTIKO
POAO OTIC OOOOGELS TOV PLTOV GE TEPLOYEG OOV OEV TOPATNPOVVTAL BPOYONTDOCELS
Katd TV mepiodo lovviov — Avyovotov. Ztny meployn g Kevrpikng EALGSag 6mov ot
Bpoyomtdoelg avty v mePiodo givar omdvieg ot amoddoelg kopavinkay ond 1,7
tovoug Enpng Propdalag v to un apdevdpeva eutd £o¢ tovg 2,1 tdvoug Yo v

apdevopevn koAlépyeia (AleEomovlov et al., 2006).

Evkdivrmtog

Ta dV0 onuovikotepa €0 EVKOAOTTOV Yo TIG HECOYEWKES YOPES, €lvar Ot
Eucalyptus globulus Labilkon Eucalyptus camaldulensis Dehndign mov og 6&iva
€00pN emedeEav gupmoTiot Kol LYNMAN mapayoyikdétta. Xtnv EAAGSa, Pdacel g
EPEVLVOC TPOCAPUOCTIKOTNTAG, TOL £xel TponynOel, aivetal 4Tt T0 KATAAANAOTEPO
€100¢ EVKAADTITOL, TTOL TANPEL TIC TPOJAYPOUPES TV EVEPYELOKADV KAAMEPYEUDY Elvar

o E. camaldulensiEpxdivrtog n puyywt) (AreEonoviov et al., 2006).

O evkdivmtog cvykopiletar cuviBwg kKaBe 8 pe 10 £t Ko N TapAy®Y”, TOPEXOUEVNG
™me apdevong kot Aimavong Oo pmopovoe va vrepPel tovg 20 odt/hadtog, av kat

eoptdrar moADd amd 1o £00.p0C Kot TOKiAAEL amd ypdvo oe ypovo (Fosteret al., 1997).

Me Bdon ti¢ omoddoelg tov gukoAvmTov oe Enpn Propdlo kol v ovtioToyn
Oepuoydvo OOVOUN, TO EKTIUOUEVO gvepyelokd duvaukd avépyetow oe 1,29

Tl 1/otpéppa/étog (Ahe&omovrov et al., 2006).

YevdokoKia

H wyevdakaxio eivar 6évipo pe dbpketa {ong peyoAdtepn amd copdvio ypovie Tov

YopoKTNPileETOL OO PEYAAT TPOGOPUOCTIKOTNTO, TOYVTOTN OVATTLEN TOV VTEPYELOV
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HEPOLG, EENPETIKT] OVOPAAGTNOT LETE TNV KOTN KOl CTIUOVTIKY Ttopaywyn Popdalog,
eCartiog TG LYNANG TLKVOTNTAG TOL EVAOL KOl TNG YOUUNANG TEPIEKTIKOTNTAG CE

vypacio (AvyovAdg, 2001).

Ao mepapotikég kalhépyeteg tov KATIE eMjednoav amodooelg Enpng ovoiog katd
tov pwto mepitpomo ypovo 0,5 ko 0,8 tovorotpéupo/étog oe Gyovo Kot yOVILO
£00pO¢ avTioTOL 0. ZTOV TPITO MEPITPOTO O PEGOG OPOG TMV ATOIOCEMV GTO YOVILO
£dapog éptace tovg 1,7 tovoug Enpng ovciag/otpéupa ava étoc. H mukvomra
evtevong Nrav 1.000 kow 2.000 eutd/otpéppa katd TV eykatdotacn, O o€

nepitpomog ypovog 2 £t (Avayvootomoviog ko Kolwvag, 2005).

4.4 Evepyswkéc Kollépyerieg Yoo ™V mopaymyn] vVYpOV KOl GTEPEDV

prokavoipwv otnv EALGOO
4.4.1 Avvopiko Kol 0T0000GEICEVEPYELUKMOV KOAMEPYELDV

210V EMANVIKO Y ®dpo £xel amoKTNOel ONUAVTIKY EUTELPIO GTOV TOUEN TWV EVEPYELOKDV
KOAMEPYEIDV. ATO TNV TPOYUOTONOINGCT OYETIKAOV TEPOUATOV KOl TIAOTIKOV

EQAPUOYDV, TPpoEKLYaV To ENG onpavTikd ototyeio (Koumoritn, 2007):

e H mnocommta Propdlog mov pmopel va mopaybel ovld TOTIGTIKO GTPEULA

avépyetar og 3-4 tovougEnpng ovaiag, ftol 0,7-1,2 TIIT

¢ H mocdtra Propdlog, mov pmopel va mapayBel avd Enpucd otpéppa pmopet va

etdoel Toug 2-3 TOvougENpNg ovaiag , nTot0,7-1,2 TIII

SOUQovVE PE TO HEYPL ONUEPO OMOTEAEGUOTO TMOV EPELVMOV OTN YOPO HOC, Ol
TOPAYOYIKOTEPES EVEPYEIKEG KOAAEPYELES €lval TO KOAGLL, 1 OypPlOLyKIVAPOL KOL TO
YAVKO Kot vdOEG GOPYO, e duvapkd mov Eemepva Toug 3 TOVoug Enpng Propdlog avd
OTPEUMOL. XYETIKA PE TO TOPOYOUEVO TPOIOV, amd TIG ETNCIEC KOUAMEPYELEG TO YALKO
cOpyo elvar To TAEOV VITOGYOUEVO €100¢ Yia mapaywyn BlooaBavoing kot o nAlaviog
v mopaywyn Provinleh. Amd T moAvetelg KOAMEPYELES, TO KOAGUL Kol 1)
AYPLOYKIVAPOL EVOEIKVOVTOL Y10, TOPAY®OYN MAEKTPIKNG EVEPYEWOG KOl Yoo BEppavon
(meAAéteg), KahAepyoLEV GE €0GQN e DYNAY VITOYEWD oTAOUN vepoD Kot ENpikd-
YOUNANG Yovipdttog, avtiotoya. Ot GTPEUUATIKES AmOdOCELS GE LYPA Kol GTEPEN
KOOI Y10 TIG OLAPOPEG KOAAEPYEIEG OTNV YOPO HOG, TApoLoldloviol GTovG

nopakdto nwivakeg (KAIIE, 2006).
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Mivaxkag 4.3: Ztpeppatikéc amoddcelg oty EALGSO outdv Yoo Topaywyn vypmv
Blokavcipwy, 6 TPOTN VAT Kot KOOGLLO.

ATré Amoédoon o€ Amrédoon o
Biokauoigo | KaAAiépyeia Troaogn Blokauoiyo Biokauoiuo
(kING/oTPEPHA) ! . ; .
(KING/OTPEPMA) (AiTpa/oTpEPpQ)
BiovtAleA HAiavBog 120-210 40-70 43-75
EAaiokpduBn 120-250 40-83 43-90
BapBdaxi 120-160 17-23 18-25
>oyia 160-240 27-41 29-44
Bioai@avoAn | Zitdpl 150-800 36-190 45-240
Apapdéaitog 900 213 270
ZayapoTteutAa 6.000 475 600
"Auko6 obpyo 7.000-10.000 553-790 675-900
Inyn: KAIIE, 2006 /15ia enegepyacia

MMivaxkag 4.4: Ztpeppotikéc amoddcels oty EAAGOG pUTOV Yo Tapayw®yn oTeEPE®V

Blokavcipwy, 6e TPOTN VAT Kol EVEPYELNKO TOVG TEPLEXOUEVO.

Oepuoyovog Amédoon o Evepyelako
KaAAiépyeia d0vaun énpd Biopada duvauiko

(MJ/KQ) (kiINGd/oTpéppa) | (TIN/oTpéupa)*
EukdAutrTog 19,0 1.800-3.200 0,8-1,3
WYeudakakia 19,4 240-1.340 0,1-0,6
KaAdpi 18,6 2.000-3.000 0,9-1,3
Mioxaveog 17,3 800-3.300 0,3-1,2
Ayplaykivdapa 14,5 1.700-3.300 0,6-1,1
Switchgrass 17,4 2.600 11

*TIMN=Tévor looduvapou MeTpeAaiou

Inyn: KAIIE, 2006 /15ia ene&epyacia

4.4.2 Hkotdotaon otnv EALGOQ

[Ipoécpata avardbOnke kar mpotdOnke oevdpro amd v Oupada Epyaciog tov
Ynovpyeiov Aypotikng Avamtuéng yio Tov evIOTIGHO TV SUOECIUOV EKTACEDV Y
TNV AVATTUEN TOV EVEPYELOKAOV KOAMEPYEIMV. To TOPIGHA KATOIEKVOEL OTL L0l KOAT|
EVEPYELNKT KOAMEPYELD UTOPEL VO TPOCPEPEL EIGOIMN U0 KAADTEPO OO TIC CLUPATIKES

KoAMépyeles. To  oeviplo  mpoPAémer OVTIKOTACTOON — T®V

Enpikeg

KoAMEPYOLUEVOY  ekTdoe®my  oumpav  Kotd  15-20%

mv
fiepimov 1,8 exatopp.
oTpEpupaTa) Kot TV Topaymyn og kot 180.000 yiidhtpoPiovtilel.

Tnv mepiodo 2006-2007 kariiepyndnkoav oty yopo pag mepimov 10.000-15.000
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oTpéupota, Kuping oe ®socaria, Kevipikn, Avatoiikr) Makedovia kot Opdxn. v
npdtacn mpokpivovion 14 vopoi otovg omoiovg o umopodcoav vo kaiiepynbodv
apykd ehookpapfn xor nAiavbo. I[pdtog ot Alota avaeépetar o vouds ‘Efpov,
AMOyo eumepiog oty KoAAépyelo niiavOov, pe 300.0000tpép. ko akoAovBodv o
vopdg Adpioag pe 200.0000tp. ko apewyionopd pe Enpikd ortnpd Papcdiwv,
Koldvng xor Zeppov pe 100.00001p., POwtdag pe 80.000 otp., Mayvnoiog pe
70.00007p., Podomng pe 50.000071p., Occcarovikng pe 30.000071p., [Tiepiag, EdvOng
kot Apdpag pe 20.000071p., Propwvog pe 10.0000tp. ko téhog I'pefevov pe 3.000
otp (amd to 750 @OALO Tncepnuepidac Agrenda, 2007).

Télog, 660V apopd TNV TOPUY®YN U] EVEPYEINKAOV TPOIOVIWOV OGS YOPTi, TOAVIEPT,
ANUIKA, KOALEG KOl OpYOVIKOL SIOAVTES GTNV YOPO HOG OV VILAPYEL TPOG TO TAPOV
EMYEPNUATIKO EVOLOQEPOV. XE EPEVLVNTIKO €MIMEDO TPOGPATO EYOLV OVOKOIVMOEL
OTOTEAECLOTO OO EVPOTUIKA EVEPYELNKA OIKTLO KOl TPOYPUUUATOV OTMOS OVTO TOV
Biokenaf, otnv topéa g €pevvag vEmV KLTAPPIVOUX®V KOAMEPYEIDOV YioL TNV

TOPAY®OYN XOLPTOTOATOV.

4.4.3 Métpo.otipiEng Kot EVIGYVONG EVEPYELOKAV KAAMEPYELDOV

H xolMépysia ¢ yewpyikng Tpdg VANG Yoo TOPOY®YN TOV PlOKOVGIH®OV GTNV
Evponoaikny ‘Evoon eanpedletar dueca and ta cvuvaen MHETPO TOMTIKNG (KOVOVES

YPAONS VNG, €VIOYLON KOAMEPYELNS EVEPYEWNKAOV QUTMV, OYPOVOVTOCT EKTAGEDV

mg).

Youpova pe ™ véa KAIT n Evponaikn ‘Evoorn otoyevel oty amodécpevon g
YEOPYIKNG TOpay®YNG omd TS owovopkés evioyvoels. H véa Kown Aypotikn
Motk (Kav. EE 1782/2003)1 omoio. woyver ywoo v EAlada omd to 2006,
OTOOEGEVEL TNV EMOOTION TOV KOAMEPYEIDV OO TNV TOPAYMOYT, EVO TOVTOYPOVA
opilel emmAéov emdOTNON EvePYEOKDOV KaAMepyeldv. [ v wavomoinon Tov
oTOXOV AVTOV TPOPAETEL TN YOPNYNOT OIKOVOULIKNG EVIGYLONG GTOVG TOPUYMYOLS Ol
omoiotl KaAMePYoHoav EMOOTOVUEVEG KOAMEPYELEG KOTA TNV 10TOpIkn Ttepiodo 2000-
2002, pe Pdon m péoT OTPEUUOTIKT OTOS00T TOV TPIOV CVTOV ETMOV KOl TOGOGTA
amodéopevong and v moapaywyn puExpt 100%.Avtd onpaiverl 6T, aveaptnra Le TO
€100¢ NG KOAMEPYELNG TTOL O TOPAYMYOS Bo EYKOTAGTACEL TOL EMOUEVO XPOVIO GTOVG

aypobhg Omov kaAhepyovoe emdotovpevo mpoidv, Ba tov yoprnyeitol T0 TOCOGTO
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amodeGEVUEVTG evioyvong TG TapeABovoNG EMOOTOVUEVIC KAAMEPYELNGS, OGS OVTO
opilotel o €0vikd eninedo (I'éptoc k.G. oto Avavemoipeg mnyég evépyetag - H 6éon

TOVG GTO VEO EVEPYELOKO TOTIO TNG XMPAG Kot 6TnV weployn g Oeoocariag, 2007).

Ewdwcotepa, o vopog 3423/05 GEK 304/A/13.12.2005)t0v apopd TNV E1GAYMYT TOV
Blokavcipwv oty eAAVIK ayopd, Olvel capn TPOTEPUOTNTO OTNV TOPUYWYN
Blokavcipov amd eyyopleg evepyslokés kKoAMEpyslec. Me tov vOpo 0wtd, Ot
KOAMEPYNTES EVEPYELNKDV QLTOV, UTOPOVV VO EVIGYDUGOLV TO E1GOIMUA TOVG o TNV
TOANGN ™G o' VANG kol amd v €mddTnoN, N onoio tpoPiénetarl 0Tt B avénbei. H
evioyvomn avépyetar oe 4,5 gupd avd OTPEUIO Kol YOPMYEITOL OE YE®PYOLS, OV
KOaAAMEPYOLV, TapAyovy Kot mopodidoovv, péow ovuPacng, OAn T cvykoplopevn
TPMOTN VAN o MPAOTO petamomrtr. Emiong, upmopovv va  oavomtoEovv kot
EMYEPNUATIKY dpdon Ue T mapaywyn Prokavsipmy, Wpvovrag kdamowo EIE 1 péow
TOV GLVETAPLIOTIKOV TOLG OPYOVOCENV, 0TtoTE O eEacpaiicovy koTd TpoTepatdTnTA

amo@oporoynon Aoym tng cvufolatakng yewpyiog (KAIIE, 2006).

H ovykekpyévn KAII divel t duvatdtta 6Tov Topayyd, KAT® amd CUYKEKPIUEVES
npobmobécelc, va emréEet To TPoidv mov Ba mapdyet, YwPIg Vo YOveEL TO SIKOIMUA TNG

gvioyvong.

Yougpwvo pe v odnyio. 2003/30tng EE ém¢ 10 201070 5,75%t0v Kowoipmy mov
YPNOUYLOTOIOVUE OTIG LETAPOPEG TPEMEL VAL TPoEPyeTal amd Prokavoipa. Tavtdypova,
ue v odnyia 2001/77ywo v mopaymy MAEKTPIKNG EVEPYELNG OO OVOVEMDGLUEG
mmyés, g 1o 2010 nPropdla mpémel va cvppetéyel o€ mocootd 1,2% omvrapoaymyn
NAEKTPIKNG EVEPYELONS. AVTO, KATA TOLG E€101KOVG OMUAivEL OTL Y10, VO KOALPOOVV ot
avaykeg G YOPOG o€ evepyelokd @uTa Bo mpémer vo koAAepynBodv pe avtd

TovAdyotov 3,7 exatoppvpractpéupata (http://www.paseges.gr).

Qot000, Omwg €4eiée o TPOoCEATN UEAETN TOL Tpayupatonoince to Ivotitovto
Aypotikng kot Zvvetouptotikng Owovopiog g [TAZEIEZ, uoévo gpdsov dobovv ta
avaykaio otkovopkd kivntpa Bo avamtuyBodv ol KAAMEPYEIEG EVEPYELONKADY PUTMV
omv EAAGoa. T va givor Bidowun n evepyelokn KoAlépyeia, xpetdleTar oyvpn
eMOOTNOTN, OPKETA LEYaAVTEPT TV 4,5 gvpd 10 oTPEUNO TOV JidETOL TOPO ATO TNV
Evponaikny ‘Evoon. Kaveig aypdtng dev Oa kadllepynoel evepyelokd QUTA amd
gvaoOncio Kot Lovo yio TV Tpoctacio Tov TEPPAAAOVTOC oV 1) KOAAEPYELL OEV TOV

e&oopodilel fproopo eilcodnpa (http://www.paseges.gr).
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> peAétn pe titho «Xyédo1o0 Apdong ywo ™ Popalo kor ta frokovoiuo otV
EMGdo» vroroyileton 0TL 1] KOAMEPYELQ EVEPYELOKADV QUTAOV Ba Tpémet vo otnpiyDel
pe mopovg vVyovg 197 ekatoppvpiov evpd tov xpovo, and 17 exatoppvplo VPO TOL
etvan n onuepwvn emddTon g EE. Zopewva pe ™ perétn, nepimov 50 ekatoppipia
evpd umopel vo eotkovounBovv ce €ola BAon amd TNV OTOTPOM EKTOUTDV
droéediov tov dvBpoka pe Paon to Ipwtdxorro tov Kioto, evd a0 vworoma 130
ekaToppvplo Tov amortovvat, OnAadn 960 cuvoiikd yia To ypovikd dtdctue 2007-
2013 amotelobv polg to 14% TtV aVOUEVOUEVOV KOWOTIKGOV TOP®V Yo TNV

Aypotikiy Avamtvén (KATIE, 2006).

A&iler va avaeepbet 6tL exnpdosmnoc g [TAXETEY, emonuave 0t1 emPBaiieTon M
ekndvnon evog EBvikod Zyediov Apdong o to Prokadoio, eved kpivetal avoykoio
KOl 1] KOTAPTION Kol YNOLoN €VOG OAOKANPOUEVODL VOUOBETIKOV TANIGIOL Yo ToL
Brokavowpa kot ) Propala oty EAAGSa. [IpdcBece 6t v vBHVIN TOL £YYXEPNUATOC
OUVOAIKA, CUUTEPIAAUPBAVOUEVOV TOV EVEPYEIOKAOV KOAAEPYELDV, B TPEmEL Vo TV
avaAdPet £va cuVTOVIGTIKO KEVTIPO SLTOVPYIKOD YopakTNpa ToL B £xel TN doun Ko

TIG OPLOSIOTNTES OGS OLOYELPLOTIKNG OPYNGS-

4.5 Aypwaykwvapo: Mia véa evepyslaki kadlhépyewa (Cynara cardunculus)
4.5.1 Ilpoéievon kar d1ad006M

H aypoaykwépa givor éva moivetég eutd (7-10 ypdvia) peEGOYEIOKNG TPOEAELONG
(Curt et al., 2009)To @utd @épet dbpopeg ovouaocicc dnwg cyanara, cardoon, globe

artichoke, wild thistle artichoke,.xA\.

Avikel oty owoyévela Asteraceae (Compositaador cuykekpluévo G610 YEVOG
Cynara ko elvan éva €1d0g yaidovpdykadov. To Cynara
elvar éva oyeTikd pukpd yévog kol mepthapfaver ovo  kaAlepyoduevo €idon, TO
vrogidog flavescensat to vrogidog cardunculusikafoc kot addd 5 mg 6 dypra o).
Ta vmoeidn avtd Swokpivovior avdAoyo pHE TN YEOYPOUQIKN KaTtovouy Tovg. To
vroeidog flavescensomavtator oty [optoyoiio kot t PopelodvTIK TEPLOYN TG
Meooyeiov, evd 10 vrogidog cardunculusPpioketar Kvpimg OTIC KEVIPIKEG Kol
VOTIOOVOTOMKEG HEGOYEWKES TePLoyés. Ot mowkiMeg mov €yovv petapepbel oty
Apepucn kar Avetpario opotdlovv oto vrogidog flavescens (lernaar Mauromicale,
2010).
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H ayproaykivdpa ftav yvoot) otovg apyaiovg Atryvmtiovg, tovg EAAnveg kot tovg
Popaiovg. Av kot gtvan uto 10ayevéc e pecoyelakng LOvng, GNUEPO BLTOPVETOL GE
TOMEG Teployés, Oommg M Notiog Apepikn (Apyeviivhy, X, Ovpovyovdn), M
Kolpdpvia, to Me&ikd kar n Avotporia. Emiong, koAiiepyeitor mopadociokd oe

LEPIKEG TTEPLOYEC MG KNTELTIKO. (AVYoLAAC k.., 2001 / Luger, 2000).

Ewova 4.1: Aypoaykivapa: Ta avOn Ppiockovior oe ocpopikég avBodoyes - Ta
QUAAO, Kol KOT EMEKTOCT OAOKANPN M 0VOIKT KEQOAT], £XOVV YPOUA KVAVOTPAGIVO
®¢ nop.

IInyn: http://www.bahiker.com, http://www.holker.co.uk

4.5.2 Mop@olroyiaTov guTov

H aypoaykwvdpa elvar momong koAMEPYEWD HE O YOPAKTNPIOTIKY poléta ota
ueydia okavOmtd @UAAG kol dtakiadiopévoug avBiouévoug pioyovg (Melilli ko

Raccuia, 2007).

To pwiké cvotnud ¢ eivar Pabd kol €0pwoTO, KOAGL TPOGUPUOCUEVO OTIG
Enpobepkég cuvOnkeg g Mecoyeiov. Ta OAAa TG Bdong g polétag sivor moAD
ueydia (50 x 35 cm).éupuoya, éviova éAlofa, avolyytompdoiva. Ta tunquate tov
QOM®V elval MUK KOl KATOAYOUV GE 1oYVPEG KiTpves UIKpES dkavOeg, unkovg
15-35 mm, yopoktnpiotikd mov dlagopomoteital Eviova avapeso oTIG O1AQopeg
mowidiec. Ta @OAAa TOL PAacTOD @OOvVTOL KaT evarlayn kot eivar duoya. Ot picyot

TOvV  @VAoV  givor  Kitpwvo-mpdowvol,  mepLEyovv  UIKpOTEPO  aykdBio, Kot
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yopaxtnpilovrar amd Vv vrePPOAKN] CLYKEVTIP®OON VEPOV GTOVG 1oTovS. Ta avln
Bpiokovtor cvykevipopéva oe peydieg oc@opikég avBodoyes, mov £Yovv YPOUQ
TPAGIVO OIS 01 KOWEG ayKvapes, oe tallavlieg pe didpetpo ocuvnbmg peyaidtepn
am6 8cm O cvvolikdg aplfuodg Tov TaSlovOudy 6To EUTO OmOTEAEL GLVAPTNON TNG
TUKVOTNTOGS PVTELGNG, TOV EOAPOKMUATIKOV TOpaydvTwv, Kol BEPata NG ToKIAlag.
Me v OAOKANP®OTN TOV GYNUOTIGHOD TOVL TEAKOU 0plfpod TV avBoKePoA®V,
apyilet kol n avBoopia, n omoia yapoaktnpileTor omd TV EUEAVION GTNUOVOV Hof
YPOMOTOG otV Kopuen kdbe tallavbiog. Me 10 téhog TG avBopopiag, ot KePaAEg
&xouvv AaPet 1o TEMKO TOoLg uME€yebog Ko okoAovBel M wpipovomn, mn  omoia
YopoKTNPIlETON OO TNV OAAOYT YPOUOTOS TOV KEPUADMY Omd TPAGIVO GE KITPVo-
APLGOPL, ad TNV KOPLET| TTPOG TNV PAcT. Me TV 0AOKANP®OT Kot 0VTAS TS PACTG,
enpaviCovtol ot AomPotl TATTOL Kot 1) KOAMEPYELR glvar £Tolun Yo cuykopodn. To
otéheyog umopel va Eemepdoet Ta dvo pétpa. Evad emunkdvetar, dnpovpyovviot Ko
auioyo, Pabid dwmpepéva, evarrocoopeva GUAAL €vidg tov PAactol. O Kapmig
(oxaivio) éxet daotdoelc 6-8mm X 3-4dmmkot givar yoaAotepds, pe Kapé KNAideg
(Avyovrdg k.d., 2001 / Zkovgoyidvvy 2006).

Y716 Kavovikég cuVONKeG, TO VYOG £VOG EVIIMKOV (QUTOV OYPLOAYKIVAPOS, UTOPEL va
etacel o 3M kot va givarl sEamlopévo og o tepoyn dwapétpov 1.5m (Curt et al.,

20009).

Ewova 4.2: Awpnkng Ttoun tov KEPOAOD NG OyploayKvapag oTnv mepiodo
oLYKOUIONG- MOKPOGKOTIKY Grmoyn NS 6VVOESNC TOV TATIOV Kot TOL 6mdpov: (A)
@VALO 6To paTt Tov eutov, (B) manmog (C) tpixeg (D) omopot (E) dkpo kotoaviob.

IInyn: Curt et al., 2009.
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4.5.3 BloAoyikOgKOKAOG

H omopd ¢ ayproaykivapag yivetor To eOvorwpo kot n avantuén e apyiletl pe tig
TpOTEC PpoYég TOV POVOTDpPOL Ko cuveyileTan (EKUETAAAEVOUEVT TIG BPOYES) EMG TIG
apy€G TOL KOAOKALPLOV, OTOTE TO EVOEPLO TUNLO TOV VTOL amoénpaiveTot kol pmopet

va cvykouoBel Enpod ota téAN 1oL Kohokoplod (Apyxovioving kat Aavaidrog, 2008).

Metd Vv komn g oTIG apyéG Tov KaAokaplov, apyilel véa PAdotnon to POvoémmpo
amod vrdyeovs oeHaALoVc mov PBpiockovial 6To avdTEPO TUNUO TV pldv, Yo v
ovveylotel €tol 0 Ploroykdg KOKAog tov @euTov. Katd tn didpkeia tov yeymvao
avartuooel eOAA0 - poléta. O pioyog apyiler v emunkvvon v AvoiEn kot ot
TPAOTEG KEPUAES eppaviovror Tov Iovvio —lovio. Katd m didpkela tov Kadokoplov,
TO VIEPYELD PEPOG TV PLTAOV EEPOIVETOL KOl TO VTTOYELO HEPOS ELGEPYETOL GE TEPIOJO
vapKNG, HEXPL va apyioetl €vag vEog KOKAOG, pe emavaPraotnon amd Tig pileg, pe Tig

TPOTES PPoYonTM®OELS TOL POIVOTM®POL (AvyovAdg k.a., 2001).

H to&wvounon tov otadiov avénong kot avdmtuéng tov @utod &xel o¢ &&fg

(Apyovtoving kot AovaAdrog, 2008):

o  DVTpOUa TOV oTOPOL N avaPArdotnon amd v pila: To otddo avtd Eekvd pe
N OTOPA Kol OAOKANPAOVETAL HE TNV EUPAVION TOV dVO KOTLVANdOV®V (1o

étoc) N Praocdiov (20 £€10g KOK).

o  Anuwovpyio TV TpOTOV UAL®V: To 6TA010 AVTO OAOKANPOVETOL HE TNV

eueavion 6-9 oy, Pabid dStpepéveoy QUAA®V.

o Avantuén polétag: To otddio olokinpdvetat 6tav 10 90% tov £ddpovg £xel

KoAVEOEel amd ta POALN TNG Oy PLALYKIVAPOLC.

o Avénom ot Propdla (Tpog cuykodn). Xto 6tddo awtd Tapatnpeitar avénon
™G KoOAMEPYELNG o€ OYKO Kol Pépog, To omoio pmopel va cvykopicHel yio
yoptopudlo.

e  Euopdvion mg mpdtg avOoKePoAng.

e AvBopopia: To otdowo Eexwva pe v dvinon g mpoO™g ToSlovoing Kot

oAokAnpaverol 0tav o 90% tovkepail®dv Exovv avOncetl.
e Avdamtoén avBokeparmv: Kabopiletor to teMkd péyebog tmv avBokepaimy.

e  ducloloyikn opipavon (Yéuoua oropov): To otddio Eekva dtav 1 Tpd™
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avBokepaA aALAEEL xpOUA O TPAGIVO GE KITPIVO- XPLCAPT, LLE TOLTOXPOVN
eupavion kitpwvov aykabidv kot ohokAnpovetar otov to 90% TV

avBokepardv EvAomomBovv.

e [Mpavon Kot GUYKOUON KOAAEPYEWNS: KITPIVIOUO KOU TEAMK®OG TTMOON TOV
QOAMOV KaODG Kol OAACYT] TOV YPOUATOG TOV CTEAEXOVG Kol TV Ppayldvmv

omd TPAGIVOKITPIVO GE KOPE.

To @ut6 o1 ddpkeln Tov ProAoykod Tov KOKAOL O mepdoel amd OA Ta 6TAd, M
JLPKELD TOPOAUOVIG TOV 0 KABe oTddo e€aptdtan amd TOAAOVS TOPAYOVTES, OTMC
KApatikovg (kvpiog Oeppokpaciog), YEVOTLTIKOVG (TOKIAMN) Kol KOUAAEPYNTIKODG

(emoyn omopdc, mukvotnta, dpdevon, KTA) (Apyovtoving kot Aavordtog, 2008).

Ewova 4.3: Kalliépyela g oyploayKivapag oto péoca g ovamtuéng, evo sivol
£TOLUN VO GLYKOUIGTEL KOl GLYKOUILOVTAG TNV.

IImynDanalatos, 2008

4.5.4 Tipocappootikotiyra - leprfparrovrikég anartioelc.
4.5.4.1 Khipa

H aypuoaykwvépa mpocappoletor dpiota o meproyés pe kiipo Mecsoysiokd. Eivon
evaiicOnN 6TOVG TAYETOVG 6T TPAOTO GTASIA AVATTLENG TNG. Ot TaryeTol TOL YEWDVOL
umopel va (nuudcovv to. OAAG TOV pOOOKE Kol KOTE TOV TPAOTO, OAAN Kol Kotd To

emdueva ypodvio g euteiog (Fernadez, 1998).

Oocov apopd 115 PpoxonTdoELS, N ayproaykvapa TG ekpuetarlievetal pe m Pordela

G KAEIGTNG PLALOGTORASOS Kot TOL Pablov kot eHpwSTOL PLIKoH GLGTHIOTOS, TOV
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EAYIOTOTOI00V TIG OMMAELES eEATUIONG KOL TIG OMAOAEEC amoppons. Bpoyontdoelg
vyovg peyorvtepov amd 400 ylhootd eivor amopoitnteg Katd T OlUPKEW TOL
@OVOTdPOV, TOL YEWDVE Kot TG AvolEng, Yo T ANyYn Lyniodv omoddcewv. Mg
yopnAotepo enineda Ppoyomtdoewv M mopaymy Popdloc HEIDOVETOL CNUOVTIKA

(Avyovrdg x.d., 2001).

Inuelwveton 6t Wiaitepn mpocoyn 0o mpémel vo diveTon Ko 6To LYOUETPO, Kabmg
petafaiiovtar ot Bepuokpaciec. vvnbwg, og vyopetpa tave ard S00 pétpa, Aoy
TOV  YOUNAOTEP®V  Oeprokpact®dv, O PloAoyikog KOKAOG 1TNG  OypLoyKvapog
EMUNKVVETOL UEYPL KO £vol UNvo, HE TN OCLYKOUON VO TPOYLOTOTOLEITOL TO

Yentéuppro (Apyovroving kot Aavardrtoc, 2008).

4.5.4.2 'Edagog

H ayproykivépa avantbcoetol o€ ToKiAio £60QIKOV TOHT®V. QoTOG0 TPOTIUG omontel
e PP, OUUOTNAMOT 1 TNAOQUU®OON £0GpN Ta omoia eivan Pabid kot acfectovya,
HE 1KOVOTNTO VO GLYKPOTOLV TO VEPO TOV YEWMOVIATIKOV KOl ovOlELITIK®V
Bpoyomtdoewv oe Pdbog 1-3 pérpov. Mmopel va koiiepynBel Opmg xor og

aoBecTddN Ko EAPPOE olkaAlkd £daen (Avyovrdg k.., 2001 / Fernadez, 1998).

4.5.5 TeyvikégKoAMEpyELag
4.5.5.1 MpogTopacioatov aypov Yo 6Topd.

H mpogtolpacio tov €dd@ovg eivar avaroyn pe ekeivn tov cumpov (Fernadez, 1998).
Io v Tpdt eykatdotacn Tov aypod (Ampidio | Mdio), n emeavela Tov 3GPOVE
npénel vo. €xel mpoeTolnachel KatdAANAa. Avtod emTuyydveTal PE TO KOTAAANAO

Opyopa kot 6Bapvicua, Tov tponyeitol g evTevong (AvyovAdg k.a., 2001).

Me v xatepyasio Tov £06@ovg, ekAeinel o avtaywviopdg pe ta Ilavia g mpog To
vepo, ta. OpenmTiKd oToryEia, TOV 0€pa Kol TO G®G Kot gUmAovTileTor T0 £00(pOC LE

opyavikn ovcia (YAwpd Aimaven) (Apyovtooing kot Aavardrtog, 2008).

4.5.5.2 Xrmopa.

H omopd ¢ ayproaykivapag yivetor to @Owvormpo 1 v avoién (AvyovAds «.d.,
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2001).Ocov agopd TIg 0mooTACES PVTELGNG, Ol YPAUUES PUTELONG KOAO £ival va
&yovv omdotaon 1 pétpo, ov Kol Ol amooTAceElS €SapTdVTaL amd TV EMBLUNTY
TUKVOTNTO TOV QLTOV. L& €A AYOVO KOl GE TEPLOYES UELOUEVOV BPOYONTOGEDV
TOV YEWOVA, 1 oLbvnOwopév mokvotnTo ELTOV Bewpeiton exeivn tov 10.000
QLTOV/eKTAP10. AVTOC 0 apBuOg umopel va avénbei uéypt 15.000pvtd, ov 10 600G
&xel emopkn vypoaoia, N umopel ko va pewwbel oe 7.500 gutd, av 10 VYOG
Bpoyomtwong givat younid. H mocdtnta tov ondpov mov anarteiton ivon mepinov 3-4
kg/ha (Fernadez, 1998).

4.5.5.3 Katamorépunonlilaviov

Katd to npdto €rog (dnhadn amd tn omopd £o¢ v TApn edopokdivyn), sival
amopaitntn N KotamoAéunon tov {ilaviov. Avto yiati puéxpt va avénbodv oe péyebog
TO. JKPE QULTE, TOPOUEVEL OKOAVTTO £VO HEYAAO TUNLO TOV €JXAPOVS TOL Ooypov.
Apyotepa M koAAEpyewo dev veiototonr kivovvo omd Qildvia, kabdc o pvOuodg
edapokdivyng eivar toybtatog. Amd 10 OTAOI0 WOV TO OLTA ATOKTOVV Eval
oLYKeEKPIEVO péyebog kat petd o yperdletor Wwoitepn HEPUVA, OGOV 0POPE TOV
éleyyo tov Qilaviov, aeov 1 okiaorn amd Ta GUAAL TNG KAAMEPYELNS, TUPEUTOSILEL
mv avantoén véov Qillaviov. Ta emdpeva €t ta eutd mapovsidlovy 1dwaitepa
YPNYOopN avENCT, HETA TNV avaPAdoTnor Tovg, Kot oynuatilovv peydin poléta, pe
amotédecspo to. Cilavio va umv €xovv v gvkaipia vo avamrtuyfovv (Xkoveoyidvvn,

2006).

H epyocio avt eivor dvvatov va yivel gite pe ymuko, eite pe unyovikd tpomo,
dnAadn eite pe ) xpnon Cllavioktovov (trifluralin, alachlor, linuroncin), gite pe ™
YPNON TOL KAAMEPYNTH, TEPITOL OVO QOPEG, UEXPL VO KOADWOLV TO €00.00¢ Ol
polétec. T mepifoairoviikodg Adyovg PéPata elvar mpoTidTEPN 1 UNYXAVIKY

KatamoAréunon (Zkoveoyiévvn, 2006).

4.5.5.4 Aimavon

H ayproayxwvépa, oe avtiBeon pe moArég aAlec KaAMEpyeteg, £xel Eva ToAD Pabh kot
ekteTopévo prlikd ovotuo (oc 5 pétpa), yeyovog mov e mpocdidel cuyKpLTikd
TAEOVEKTNUO OTNV KOVOTNTO ATOppOPNONG OpenTIK®V oLoTATIKGOV 0ond  Pabid
e0aPKd otpopata. 'Etol, m koAMépysio TG oyploayKvapag, €xel HIKPEG £mG

102

[NAITATEQPI'TIOY ANNA

Institutional Repository - Library & Information Centre - University of Thessaly
12/05/2024 07:30:41 EEST - 18.188.60.124



ENEPT'ETIARHQPTTA KAI BIOKAYXIMA: XTPO®H
YTIX ENEPT'EIAKEY KAAAIEPTEIEX

EMIYIOTEG OMOTHGELS GE YNUKA MTAoUATO To TP®TO, 2—3 £T1) LETE TNV EYKATACTOO)

(Apyovtoving kat Aovardrog, 2008).

Youpwvo pe omoteléopoto mepapdtov tov Piscioneri et al (2000)t avaykaieg
TOGOTNTES AvVOPYOvVOV MITacudtov @aivetor 0t givar g taEng Tov 100 povadmv
alowtov / ha, BOs 100 povdadeg /ha koaw KO 200 povéadec/ha, aviloya pe tnv
YOVILOTNTA TOV €0APOVLS. Mio 0e0TEPN €QPUPLOY OTO TEAOG TOL YEWWMDVO e dlmTo
100 povadeg / ha,icwg givar amapoitnt, kabog n mapaymyn Bropdalog eivor Heyain,
KOl KOTO GUVETELL Ol OVAYKES TOV QUTOV o Opemtikd otoyeio eivor peydheg

(Baviello et al., 2000).

4.5.5.5 Apogvon

211c Meooyelokég ympeg, OTmG £xel NON avaeepbel, | oTopd TG ayploayKIvapog Kot
N PAaocTik) avanTuén Katd Tov TPMOTO YPOVO TG KAAMEPYELNG YivovTol TNV avoién
Kol OoTIS apyéG tov Kadokaiplov. Katd v mepiodo avty to gutd mhavd va €xet
avaykn Gpdevong, Yoo Vo IKOVOTOMGOEL TIG OMOLTNOELS TOV GE VEPD. XTo EMOUEVA
rpovio  KoAMEpyela pmopetl var givar Enpikn, 0T axpidg TOL GLTOPloY Kol TOV
kpBaplov, vwd v mpoimdbeon OTL KAAVTTOVIOL OGO OVOPEPOVIOL Yo TIG
Bpoyomtdoelc oto kepdioto 5.5.5.1. AAA®OTE TO GLYKPITIKO TAEOVEKTNUOL TNG

KaAAEpyelog elvan 6Tt a&lomotel Enpikég extaoelg (Avyovddg k.d., 2001).

4.5.5.6 Zvykopion

H ovykoudn ¢ aypoaykwépag yivetar 1o kolokaipt (amd IodvAo péxpt
YentéuPpro), otav 10 QULTO £xel Enpodel Ko mPW omd TO TiVAyUo TOL GIOPOV
(Avyovrdc «.G., 2001). BéBota, mowkider ovdioyo pe TV TEMKN YpPHOM NG
KaAAépyelog (ApyxoviovAng kot Aavardtog, 2008):

o Zwotpoen: M kaAlépyeln ocvykouiletar yhopn tov Iodbvio (vypoacia 75%)

KOVOVTOG XP|OT EVOIPOTIKOV AVTOKIVOOUEVAOV UYLV LOTOV.

e Buovriled: n koAMépyeia pmopel vo cvykopichel tov Adyovoto (vypacio
omopov 9-12%) pue o Kown OAMVICTIKY pnyovi Ue TV TpocHnkn &vog

KATAAANAOV TOTOV Lo Oitplov—arypLloayKIVApaG 6T0 EUTPOCOI0 HEPOG,
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o X1eped KOVGUO: N mo &vdederypévn Avorm  etvar 1 ypnom  evég
OLTOKIVOVULLEVOD UTYOVILLOTOG, TO OTOi0 GLAAEYEL OAOKANPN TN Propdlo Ko
TOLTOYPOVMG dNUIoLPYEL peyaia opboydvia dépata Papovg Ewg kot 400-500
KIAOV/Sépa. Emiong, pmopovv va ypnoyomombovv peydieg véov TOTOL

TPECES, 01 0moieg KOPovv, tepayilovv kat depatomolovy t Propdla.

4.5.5.7 AmoOnikevon

H vrépysio Propdla 100 @utod cvAAéyeton t0 KoAokaipt oamd IovAo péypt
YentéuPpro. H cvldhoyn mpaypatonoteiton apov €yl Enpabel n Propdala ko tpv va
anehevBepwBovv o1 omdpot kot pumopet va yivel gite pe 0eptloah@VIoTIKY unyovy|, gite

Kat' gvbeiav pe Oeprotikn punyavn (Zxovgoyiavvr, 2006).

O mo onuavtikog mapdyovtag yio v amobnkevon g Propdlag e oyployKivapog
elvar M vypacia. Avédroyo pe ™ péBodo ocvykomdng, m Popalo pmopel va
amofnkevbel o€ HOPPN YIAOTELOYICUEVOD DAIKOD S10pOP®V SOCTAGEWDV, UITOAOC,
depotiov 1 ovooopatdpatos. To depdtio cuvibog omobnkevovtol o€ OmTALC
eEMTEPIKEG EYKATACTAGELS, OV €ite okemalovtol Pe adldfpoyo mAacTikd, €ite Ol
Otov 10 VAMKO elvar YIAOTEUAYIGUEVO KOl CULUTIEGUEVO 1 €lvol o€ UTAAEC,
amofnkeveTAl KOADTEPO KAT® A UOVILO GTEYOOTPO, UTOpel OGS va amobnkevdet

Kot 670 Vafpo (AvyovAdg k.d., 2001).

4.5.5.8 Eyx0poi ko a.60évereg

Emeidn n aypoaykivdpa eivar pia véa koAAiépyeta, dgv €govv mapovciaotel gxfpol
Kol acBéveleg, yopig avTd va amokAeiel vo LVITAPEOLV OTO AUECO WHEAAOV. XN
BpAoypapio omaviog avagépovtar (nuiéc omd €xBpolc kor acbiveleg, KabMOC
TPOKEITOL Yot €va TOAD avOekTiKO @ULTO, TOL JLBETEL OPKETOVG UNYOVIGHOVS
Tpo@OAUENG (T.y. aykdBua). Ot Kuprotepor gxbpoi givar pepikd €idn aeidwv (Aphis
SPP.), pvAroeaya 1 Practoedya kKoledmtepo kal Aemdontepa (Gortyna xanthenes,
Apion carduorum, Spodoptera littoralisy, aypotideg (grotis segetumkoat kdmoio
dintepa (Terellia spp., Agromyza spp.).keglog to movrikio. To éviopa owtd givar
duvatdv va Kotomorepun 0oV e EVIOUOKTOVA EVPEMG PAGLOTOG 1) KOl EVTOHOKTOVO

evtomopuévng dpaong (Apyovtooing kat Aavaratoc, 2008 / Tkovgoyidvvy 2006).
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H xaAMépyela Oa mpémel vo eAEyyeTol TPOANTTIKA TO POVOT®MPO Ko TV Avoién v
acOévelec OnmG 0 MEPOVOOTOPOS, T0 MiId0 Ko M otd onyn (ApyoviodAng kot

Aavardrog, 2008).

4.5.6 XpNoeigTMV TPOiOvVTOV TG KOUAMEPYELNS

H aypooaykvépa eivor éva molvovvBeto @utd 10 o0moio, WEYPL TPOCEOTO
YPNOOTOOVVTOV HOVo ®¢ {motpoen, 0AAG TAéov Ppiokel dLapopes PLopnyavikeég
Kot GAAEg epapuoyéc. Amd ) Propdlo g ayplaykvdpag pmopet va mopoydel pio
ELVPVTOTN YKOUO EVEPYEWOKADOV TPOIOVIOV HE KoOoMN, TLPOALOT), VYpomoinon 1
aepronoinon ¢ Propdloc. H Propdlo mov moapdyetor ot SadoyIkES PAGES TOV
Bodoyucoh kOKAOL NG, £xel OPOPETIKEG MOAVEG YPNOELS, OTMG TPOPUA KOl
YopTovouY|, €dv K6Poviot ta mpdoiva GOUALN, EVEPYELD Kol TTOATOC OTOV OAOKANPO 1
HéEPN OV PLTOV GLYKOUILOVTOL 6TO TEAOG TOV KUKAOV, aE10T0INoT TOV TPMTEIVOV Kot
elaiov Tov omoOPoL Yoo Prounyaviky] ¥pnon oty Propnyovio TPoPipnmy 1 KavGUNg

VANG.

4.5.6.1 Xtepen kavoyun AN (mehdéteg 1] papykétes) o 0éppavon M mapayoyn
NAEKTPIKNG EVEPYELOG

Yav oteper] Kavoun VAN, n Propdla g ayproaykivaposc propel va ypnoipomotnel
eite amevbelag ywoo kovon Kot mopaywmyn Oeppdmrog M mAekTpiopov, &ite va
uetatparnel oe oteped poppomomuéva Prokavotpa (TehAéteg Kot UTPlyKETEG) KOTOTY

ovurieong (Concheso et al., 2010).

Ta yopoknploTikd ™G KOAMEPYELAS TS, TOL LITOSTNPILOVY LTV TNV EQAPLOYT,

gtvon o axodAovOa
®  OYETIKA YOUNAT E0O0 YWY CVYKOMOMDV,
® LeyaAn mapayoywomro fopaldv 6e GLVONKES HEGOYELOKOD KAMLLOTOG,
* younAn meplektikodTnTO TNG Propdlos o€ vypacia Kot T GLYKOUON,
e o ovvBeon Propalag Kupimg amd Atyvokuttapivn Kot
e vymin Beppavrikn aéio (Aguado et al., 2006).

Oocov agopd v niextpomapaymyn and Propdalo ayployKvapag, YEVIKE TPOTIUOVTOL
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TO. GUGTNUOATO CULUTOPAYOYNS OepuoOTNTAS KOl MAEKTPIOUOL YTl EMTLYYAVOLV
vynAovg Pabuodc anddoone g taéng tov 80-90% @(mddoon oe mrextpiopd 30-
34%). H Oepudémra mov moapdyetar ocvvnBmg ypnoilpomnoteitar yo. Aedéppovon
OIKICU®MV, EVM Ol HOVAOEG NAEKTPOTAPUY®YNS TOV YPNCLOTOIOVVTOL EIVOL UIKPNG
duvoukotntog (1-100 MW)dieonapuéveg 6€ aypoTikég meployés, dONAAdT o€ KOVTIVN

amdotacn amd v tpdtn VAN (http://bioenergynews.blogspot.com).

H omo&npoapévn OAn g ayploykwvdpag pmopel va yivel €0KOAO TLTOTOMUEVO
Broxavoo (ta Aeyoueva pellets)kar va ypnoorombei oty niektponapaymyn. Ot
TEAETEG gival LKPG KLAWVOPIKA Tepdyto (.y. dtapétpov 6 mmiat pikovg 30 mm)
amd CLUTIECUEVO EVAO, OTNV TEPITTMOT| HOG OO OYPLOAYKIVAPX, TTOV EXOVV VYPAGIa
Yop® 610 8 % €WK Papog mepi Too 650 KIAd avd kKuPkd péTpo) kar Bepuikn aio
nept ta 17-18 MJI/kg,oniadn 2 kihd sodvuvapovy pe Aiyo Arydtepo amd 1 Aitpo
neTpelaiov. Mmopovv e0KoAa va cuokevacsBovv, va petopepbovv pe Putioedpa Kot
aKoAOVO®G Vo amoONKeEVLTOVV GTOVE ATOONKEVTIKOVG YDPOVG, OO OOV LETAPEPOVTOL
AVTOUOTO Y10 TV KADoT ToVg 6€ cOyypovovg kKowothpeg (http://www.ecocrete.griot
UTPLYKETES, OMOTEAOLY peYOAVTEPU cuocopatodpote Propalas. Ot meliéteg sivon
KATOAANAES Y. OAOVUG TOVG KOLOGTNPES, EVA Ol UTPLYKETEG YO HEYAANG 1GYVOG

Kavothpeg Tavo and 500 kW (http://bioenergynews.blogspot.com).

Ynoloyilovtag évav emoilo péco 6po mapayoyng 20 t/hace Enpn Popdla pe pia
younAotepn aéio Oéppavong Lower Heating Value (LHV) 3.714 kcal/kg,topaymyn
kopaiveton amd 120.000émg 496.995 odiue éva gvepyntikd mepieyopevo and 518,2
GWh cg 2.146,3 GWh.

Meléteg G ayproaykivapoag ®g oteped Plokadoylo, koOdS Kot SOKIUUGTIKNG
KMpoKog mepapoto kavong Exovv mpaypotonombel €yovv mpaypoatomombel ota
TAoic1o O1POPOV EVPOTAIKMOV Tpoypoupdtwv. IIpéceata apbpa Exovv dei&el OTL N
moldtnta omd T Propalo mov cvykopiletar mpémel vo Pertiobdel yio v PEATIOT
xpon oG oteped Prokavoipo. Ewdwodtepa, exkepdlovior avnovyieg vy HEPIKES
AVOPEPOUEVEG TIUEG TNG TEPIEKTIKOTNTAG G TEQPPA, KGAo kol yAodplo (Concheso et
al., 2010).

EmnmAéov, onueudveror 0Tl o1 TEYVIKEG Ol0YEIPIONG CLYKOUIOMV UTOPOLY Vo EXOVV
EMNTOCEIS OTU YOPAKTNPLOTIKA TG Propdloc g ayploaykivapag oG PloKovcipov.

[Mopadeiypatog xdptv, 0 TPOTOC Le TOV OMOI0 EKTEAEITOL 1| CLYKOMON UTOPEL va
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oonynoetl ot poAvvon Propaldv amd £50POAOYIKA TUNUATA, 1] OTOI0 KOTAYPAPETOL

EMeTa. GOV VYNAO TOGOOTO OTAYTNG Kol OlveEl a@OpUn Yoo To TPOoPANUoTOL

amoympiopov ckovpig (Aguado et al., 2006).

Iivakag 4.5: Oepuoydvog a&io uTOD aypLOayKIVApOG

HCV (High Calorific Value)

LcV (Low cCalorific Value)

KatwTtepa @UAAa
(21%)

2.655 kcal/kg (11.114 kJ/kg) Tou
TUAMOTOG auTou Kal 558 Mcal/t
(2.336 MJ/t) TnG GUVOAIKAG

Blopadag

2.449 kcal/lkg (10.251 kJ/kg) Tou
TUAMATOG auTou Kail 514 Mcal/t
(2.152 MJ/t) TG OUVOAIKAG

Blopadag

®UAAa oTEAEXOUG

4.096 kcal/kg (17.146 kJ/kg) Tou
TUAMOTOG auToU Kal 496 Mcal/t

3.809 kcal/kg (15.944 kJ/kg) Tou
TUAMATOG auTou Kail 460 Mcal/t

(12,1%) (2.076 MJ/t) TnG GUVOAIKAG ) ]
Blopélac (1.926 kJ/t) TnG ouvoAikng Biopdalag
4.204 kcal/kg (17.598 kJ/kg) Tou
Z1eAéEXN Kal TUAMOTOG auToU Kal 921 Mcal/t 3.914 keallkg (16.384 kd/kg) Tou

kAadid (21,9%)

(3.855 MJ/t) TnG GUVOAIKAG
Blouadag

TUAMATOG auToU kal 857 Mcal/t
(3.587 kJ/t) TnG ouvoAikng Biopdalag

Capitulum (45%):

ZmepUATOONKN
(9,5%)

3.605 kcal/kg (15.090 kJ/kg) Tou
TUAMOTOG auTOU Kal 342 Mcal/t
(1.432 MJ/t) TnG GUVOAIKAG

Blopadag

3.333 kcal/kg (13.952 kJ/kg) Tou
TUAMATOG auToU Kal 316 Mcal/t
(1.323 MJ/t) TG OUVOAIKAG

Blopadag

Bpdkria (13,2%)

4.181 kcal/kg (17.502 kJ/kg) Tou
TUAMOTOG auToU Kai 551 Mcal/t
(2.306 MJ/t) TnG GUVOAIKAG

Blopadag

3.878 kcallkg (16,233 kJ/kg) Tou
TUAMATOG auToU Kal 512 Mcal/t
(2.143 Mcallt) Tng GuVvOAIKAG

Blopadag

MNémrog (9,1%)

4.353 kcal/kg (18.222 kJ/kg) Tou
TUAMOTOG auToU Kal 396 Mcal/t
(1.658 MJ/t) TnG GUVOAIKAG

Bioupdcag

4.043 kcal/kg (16,924 kJ/kg) Tou
TUAMATOG auToU Kal 368 Mcal/t
(1.540 MJ/t) TnG OUVOAIKAG

Biopdlag
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5.576 kcallkg (23.341 kJ/kg) Tou 5.208 kcal/kg (21.801 kJ/kg) Tou
. o TUAMOTOG auToU Kail 736 Mcal/t TUAMATOG auToU Kail 687 Mcal/t
Zmopol (13,2%) (3.081 MJ/t) TnG OUVOAIKAG (2.876 MJ/t) TnG OUVOAIKNG
Bioupdlag Bioupdlag
OMo 10 QUTO 4.000 Mcallt (16,744 MJ/t) Tng 3.714 Mcal/t (15.547 MJ/t) Tng
(100%) OUVOAIKNG Blopdlag OUVOAIKNG Blopddlag

IInyn: http://www.agricon.gr Idio eneéepyocio

4.5.6.2 Yyp6 kavowo frovrilelr)

H ayproaykivdpa cvoyetiCetal fotavoroyikd pe tov nhavBo kot 6nwe o niiavoog,
£tol KL ot Tapdyel ondpovg (Aguado et al., 2006H Bropdala e ayprooyKivapog
nepéyetl 15-20%cndpo. Ot omdpot g eivar edatovyot kot Exovv 25% meplekTikdtnTa
og AGot (59% Avoleiko o&D, 27%elaikd 0£0, 11%maAputiko o&v). To Aadt e&dyetan
pe migon otovg 20-25°C, yeyovoc mov dev emmpedlet To Pactké GLGTUTIKE TOV, KO GE
uiypo pmopei va ypnoponombel o¢ kavoo pnyavov (Avyovdds k.., 2001).H
Topay®yYn omd TV ayplaykwvapa 2ng yevidg Provtilel yivetar péow TEXVOAOYIDV

Fischer-Tropsch (http://bioenergynews.blogspot.com).

EmnAéov, n ayproaykwvdpa givoar mhodoia oe Propdala Kuttapivng Kot nukuttopivng,
OV UTOPOVV Vo TOPaydyovuv 1KOVOTOMTIKG 7ocd ProotBavoing ot1o  péAAov
(6evtepng yevidg Prokovoio), péom evODUATIKNG VOPOALONG NG KLTTOPIVIG Kot
NuKLTTAPIVNG o€ oaKyopo. Ko OAKOOMKNG Chpmong aVTOV
(http://bioenergynews.blogspot.com / Danalatos, 2008).

Ocov apopd T0 SLVALIKO TOPUY®YAG TOV 6TTOpov, avépyetal oto 480 kild/otp, evd
ot ovvnBéotepeg mapaymywkdmreg eivor g tééng twv 70 éog 330 xikd/otp, ot
ouvaptnon mavto pe Vv olkn mapoywyn Propdalos. H tagavbio mov moapdyest n
ayplooykivapa givar covOeTn Kot o1 KeParéc motkilovv og apOud, Papoc, uéyebog kot
MEPLEKTIKOTNTA 6 6TOPOVGS. To cvuvnbec Opwg eivar Eva LTO va TAPAYEL KATO LEGO

6po 10-15 keparécdropopov dapetpipotog (Apyxovtoding kot Aavaidtog, 2008).

4.5.6.3 HopayoynyopTonorTtov

e mepapata mov oeénydnoav v lonavia, v IHoproyaria, v 'epuavio Ko tnv
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ToAMoa, amodeiyOnke OTL 1| TEPLEKTIKATNTO TNG QLYPLOAYKIVAPOS GE YOPTOTOATO €lvarl
TOPOUO. UE OLTH TOV EVKOAVTTOL, O OMOIOC YPNOUOTOlEiTAL EVPEWMS Yo TNV

Tapaymyn xaptiod ava tov kécpo (Aguado et al., 2006).

Yopeova pe ™ oebv Piprloypaeia, n ayploaykivdpo Exel TEPLEKTIKOTNTO OE
kvttapivn 46-59%, nuwvtopivn 25% ko Myvitn 7-13%. Ot Proactol g
ayPLOOYKIVAPOG £Y0VV TOAD LVYMAY TEPLEKTIKOTNTO GE 1vEG, TOL €ival TOL ONUOVTIKA
KOTTOPO Y10 TNV TOATOTOINGY, Ol OE EVEPYEWNKEG OMOLTNCELS Yo TV €&0y®yn T®V

wav eivar yapniég (Apyovtoding kot Aovaidrog, 2008).

4.5.6.4 Xpnonog {motpoer)

Ta mpdowva eOAAL TOL ELTOV, TOV AVATTOGGOVTOL KATA TN JEPKELD TOV POVOTDPOL,
@Tévouv apketd peydro péyebog, dote vor GLAAEXBODV BTNV apyn TOL YEUDVO Kot VoL
xpnopomomBovv ®g @péokia Yovopoedng CwoTpopny M Yy TNV TOPACKELT
evolpopotog. Emiong, eivor dvvatdv mpoParta 1 aiyeg vo fooknoovv o' vbeiag ta
@OAA0 Tov @UTOV. 'Etot pmopodv va AneBodv mepimov 40 - 50 tovvor @péokiog

Lwotpopnc / extdpro (Exoveoyidvvn, 2006).
H ayproayxwvépa umopel va cuykopcdet:

(o) T0 AgkéuPpro — Iavovdpio, 6tav N kaAMépyela Ba £xer Hyog mepi to 1 uétpo,
vypacio > 85%«kat arodoon oe Enpn Propdla mepi to 300—-600ciAd/otp. X' avth TV
nepintwon 1 KoAMEPyeLn avafAactdvel Kot akolovbel devTEPT GUYKOUION EVTOC TNG
idtag ypovidg, n omoio Bo eivon petmpévn katd 30% Quyodtepog ypovog yio avénon-
avantuén). H mpoteivn oto gAla (cuykopiopévo mpoidv) kopaivetar amd 16—18%,
oAAG M OAn dwdikacio dev evdeikvutal, yiati PAon TOV KUpK®OV cuvOnK®V TOL
EAMMNVIKOD YEWDVA, VITAPYEL KIVOLVOG GUUTIEST|G TOV 0ypoL amd TN dtéAevon Papiwv

UNOVNULATOV.

(B) pmopei va ocvykouicBei tov Iobvio pe vypaocia mepi 1o 75% kot amddoorn oe
yropn Propalo mepi toug 5-151/ otp (AvaAdY®S TN YOVILOTNTO KOL TNV €00LQIKT
vypacia). X' avth v mepintoon, n xpnon og (ootpoen eivar mo evdedetypévn. H

TEPLEKTIKOTNTO, O€ TPOTEIVN Topouével VYNAN (ApyovtovAng kot Aovaidrog, 2008).
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4.5.6.5 Xpnionoetnv tTupokouncn

Ta AovAoOola TG ayploakvapag £xovv ypnotporombel oe pepkéc meployés g
Ioravioag kot ¢ [optoyorio g evlupatiky myn yo v TREN TOL YOAOKTOG GTNV
TOPOOOGLOKT KATOGKELT TUPLDV. ZNUEPA, TO TPOPELO TVPL TOL TAPAYETOL KAT OQVTOV
TOV TPOMO  EKTIUATOL 1WO1UTEPMG AOY® NG 1OW0UTEPNG YEVONG TOL KOl TV
opyovoOMTTTIK®V 1WoTTeV Tov. Otav avomticcovior YU OVTOV TOV OKOTO, To
AovAovdI TG ayproayKivapog emAEyovTon LOALG avBicovv, Enpaivovial 6e oKid Kot
amodnkevovtar ¢’ éva ENpo pépog. Katomy Pubilovtar oto vepd yio apKeTés dpEg.
Otav 10 VYPO sivon éToo, mpootifetar oto Bepud Yao (35-40°C) kou peté amd Alyn

®pa to yéAa apyiCer va mler (Aguado et al., 2006).

4.5.6.6 ®oppoKevTIKEGIOOTNTESG

Ta @OALa TG ayploaykvapag €xovv ypnoipomombel eniong yio 10Tpikovg Adyoug.
2V TopodOCIOKY) EVPMTOIKY 1OTPIKN YPNOCLUOTOOVVTAL TA. PVAAN, TAOVGLO CE
TOAVQOIVOLEG, AOY® TOV QPUPUOKOAOYIKOV 1O0TNTOV TOV CLCTATIKOV Kol TOV
amootoypdtov tovg. Ilpdéceata, vmdpyer po avénon ot YPNoN VTOV TOV

TOAMQUIVOMKOV evioemv Kot ot kaAlvvtikd (Melilli kaw Raccuia, 2007).

Ta @OAAa TG ayplaykivapag ivar avtippevpatikd, kot fondodv oty TpdAnymn g
YOANGTEPOANG, TNG VLIOYALKOUING, KOl TNG GPTNPLOCKANPLVONG EVE POV KOl MG
avtoeotikd. Emmiéov, epyaotmplokéc pedéteg €yovv deifel O6tL 1M Kvvapivn
(cynarin) petd and dpopeg diepyacieg umopel vo ypnoiporomdei kord tov HIV-1,

aALG 1) £pevva avTh Ppioketar akoua o€ apyikd otadio (Zxoveoyiavvr, 2006).

4.5.7 Evepygroxi] am60061 Kol KOGTN

Onwc €xel avapepbel kor o dAL0 Ke@dAowa, TO gvepyelokd 16olvylo eival kpioipo
KpUtnplo TV  Plokovcipov, Kot ovTiKotontpilel 1O  evePYEIOKO KEPOOG TOL
amokopiCovpe and ta dtdpopa £idn Prokavsipmy. To evepyelokd 16oLHy10 OAOKANPNG
™G aALGId0G TapAy®YNG TEPAAUPAVEL TNV KOAAEPYNTIKY JladtKacia, TN HETAPOPE
Kol amoffKeLoT Kot TN SlodIKaGIo HETATPOTNG TNG TPMTING VANG GE EVEPYELNKO
npoiov  (Pokavowo). H evepysiakn oamodotikotnto. (AOYOS €KPODV-EIGPODV

EVEPYELAG) dlopopoToteital, avaAioya pe To €i00¢ Tov Plokovcipov. Mg amhd Adyia,
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060 peyodOtepn elvol 1 EVEPYEWNKN ATOSOTIKOTNTO, TOGO UEYUAVTEPO &€ivor TO
TEPPAALOVTIKO Ko evEPYELOKO OPELOG amd €va Prokavotpo. Ag eEETAGOVIE OU®G TNV

TEPIMTMOON TNG AYPLOOYKIVAPOGS.

Amo mepapata, Tov Egovv Tpaypatoronel to tehevtaia xpovia, toso oy lomavia,
600 ka1 otnv EAAGS, amodeikvoetal 6Tt n ayplaykivapa givar £vo uTo, pe TOAD
KOAN TpocaprooTikdtTnTa Kot VYnAég amoddcels (AleEomovrov et al., 2006)Mmopel
vo dMGEL LEYAAES OOOOGEIS GE EVEPYELX, Ol OTOIEG EMTLYYAVOVTAL OKOUN KOl Y0pig
Mmbvoelg PExpL To TPito £€10¢ TG KOAMEPYELNS. ZuyypOVmG, EKUETOAAEVETOL GPLoTAL
TIC YEWEPWVEG Ppoyés Kar mapdyst peydin mocdtnta Propdlog ywpic vo yperaleton

notiopo (Mapyoapng, 2007).

Ot Encinar et al, (2000) vroAoyilovsov oo péco 0po mapoywyng Enpng Propalag
ywo. TG pecoyewokég meployés, oe 20-30 tovovg / ha, copmepilapfavopévov tov
2.000-3.000 kgrtov omdpov, evdr ot Varela et al, (2001kktipovv pikpdtepn
napaywyn 17 tdévoug/ ha.

H Beppavtikn a&la tov dtaedpov opydvov Tov putov kvpaivetot petasd 14 ko 21
MJ / kg. O péoog 6poc ¢ Oeppoviikng a&iag tov UMMV Kol oTEAEY®V &ivat
nepimov 18,314 MJ / kgAv 1 Bropdala thg aypraykivépog vrootel T dadikacio tng
TVPOAVGNG TOTE TOL TPOTOVTA TTOV TTaporapupdvovton ivor Proagpio, ProdvOpaxag kot
Broéharo, oe avaroyio 60% - 20% - 20%uvtictorya. H avtiotoymn péomn OBeppovtikn
aio yo ke évo amd avtd ta apdymya givar 8 MJ / kgywa to Broaépro, 29 MJ / kg

yio. Tov ProdvOpaka ko 21 MJ / kg yroro Broéhato (Ekoveoyiavvn, 2006).

Ye 0,Tt agopd omoddGeElS TG KaAMEpyelag otnv EAAGOa, pe Paon melpopatikég
KoAAEPYELEG el pio mevTaeTio 6Tov OecoaAKO KAUTO (EVOC TEPOUATIKOG aypOs LE
Oeapotikd amotedéopoto Ppioketar oty mepoyn [oriaud-Epuntoiov), n anddoon
oe Enpn VAn xopaivetor and 1.200£€wg 1.600kAd to oTPEUUO GE PN APOELOUEVA
YOPAPLA, EVO UE dVO TPELS 0pdeLOELS amd Ta. péoa Ampidiov péypt 1o téhog Maiov
(omv mepiodo ovth 1 dwbecyuotnTa vepod eivar LYNAN oe TOAAEG meEPLOYES), Ot
amoddoelg ptavovy ta 2.000ue 2.500k1hé Enprig VAng ava otpéppa (KoAidrog, 2008
| Mopyapng, 2007).

Ye mEPAUOTO Yoo [l TEPLOYN UEAETNG HE YE®YPOUPIKO TAATOG, E€00POAOYIKA
YOPOKTNPIOTIKA KOl HETEMPOAOYIKG O€0UEVA, OV VO EMTPETOVLV TNV YPNON TOV

OTOTEAECUATOV TOV TEPAUATOV OVTOV Yol TI TEPIGGOTEPES TEPLOYEG TG EALAdOC,

111

[NAITATEQPI'TIOY ANNA

Institutional Repository - Library & Information Centre - University of Thessaly
12/05/2024 07:30:41 EEST - 18.188.60.124



ENEPT'ETIARHQPTTA KAI BIOKAYXIMA: XTPO®H
YTIX ENEPT'EIAKEY KAAAIEPTEIEX

peAETRONKOY, OC TPOS TNV TAPAY®YN TOGO TNG GLVOMKNG Plopdlog, 660 Kot TV emi
HUEPOLG TUNUAT®V TOL PVTOV, KOOMDS KOl ™G TPOG TNV cvVOeoT ToL gAaiov oL eENYON
a6 tovg ondpovg, 10 yovotumor g aypraykvapag. To amoteAéopata £de&av OTL M)
nopaywyn Popdloc oy cvuvexds avEavopevn Kotd to Tpia £In T KoAAEpyelag. Ot
SLAPOPOL YOVOTLTIOL, €IVl KAAG TPOGAPUOCUEVOL KOl £YOVV TOAD KOAN avamtuén Kot
N koAng mowotnrag Enp1 Propdlo mov mapdyetal, kopaivetar amd 10 wg 15 tdvoug /

EKTAPLO, KOTA TO Tpito £T0¢ TG KaAMépyelog (Baviello et al., 2000).

H xoAMépyela, avafractiavel mpoémpa petd and 11g ebwvonwpvég Bpoyés, yeyovog
OV GULVETAYETOL 1 HEYIOTN Topaywyn ¢ Propalag (26%) kat axdpo meplocdTEPO
0V omopov (45%) va. AouPavetor oto dgbTEPO 1| GTO TPito £TOC, KO UTOPEL Vo
odnynoetl va efetaoctel  dpdevon pPeTaEL TOL TEAOVG AVYOLGTOVL KOl TNG OPYNS
YentéuPprog, Aappdvovtag vwoyn v afefoardmra e fpoyns Yo v avaPAdotnon
010 KoAokoipt. Xe avtnv v mepimtwon, Bo pmopovcov va ypnoipomotnfovv
amoteAecuaTKOTEPO o1 Beppokpacieg petald Zemtepfpiov kot AskepPpiov yio va
emextafel n emoyn] avénong mpw amd TNV <«radhon» TG XEWEPWNS mePLodov. Ot
amodOGES Yol OPOEVOUEVES QLTEIEC ayplayKivdpog &ival capdg LVYNAOTEPEC,
etavovtag Tovg 33 tovoiénpac ovoiag /extapio ( Luger, 2000).

Ot mopdpeTpol mov JSelyvouv TO SVVOUIKO TNG AYPLOOYKIVAPOS MG EVEPYELONKT
KOAMEPYEWD Elval M mapaymyn omdPov, TO TEPLEYOUEVO TOV GTOPOV GE £ANLO, TO
Tpoil TV Mmapdv o&Emv ko 1 Oeppoydvog dvvaun (Fernadez and Curt, 2004)o

TOCOGTO GULUUETOYNG TOL KABE QULTIKOD O0pYAvov 610 GUVOAO TOL Papovg TNg

vrépyetag Propalag ivar (AvyovAdg k.., 2001):
o 21 % @OAAapolétag
e 12 % @OAAaPrOCTOV
e 21 % Prootol

o 45 % avOwéc KeQoAés. Me 10 MOGOGTO GULUUETOYNG TOV TUNUATOV TNG
avOumg kepaing va givar: 9,5 % avBoddyn, 13,2 %Ppaxtio @OAra, 9,1 %

nonmot, 13,2 % onépuota

Mo ™mv KaAOTepN Katavonorn g OeplovTiKng KavOTNTAS TNG AypLoayKIvVapaS, O
K. AavaAddrog, kafnyntng kot dievbuving tov Epyaotnpiov 'ewpyiog tov Tunqpotog

I'eomoviag ®uvtikng Hopaywyng kot Aypotikod Ilepipdrrovioc tov IMavemotnpiov
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@sccahia&, EMONUOLIVEL OTL 1] AVTIKATACTOGT 2 EKOTOUUVPIOV CTPEUUATOV GLTAPLOV
(o6 T mepimov 10.000.0000tnv EALGSG) pe ayplaykivapa, Oo anédide mapaymyn
nepi to 1.500.000 wvfikd 1codbvapov metperaiov OEppavons, OSumAdco NG

onuepwng avaykng g EAAGSag og Brokavoyo (@paykovin, 2007).

H xoAAiépysio g ayplroaykivapag, Aoumov, eival GKp®G OVTAY®OVIGTIK TPOS To
oumnpd, 10 KaAoumoxt 1 to BapPdxt, apov pe Bdon v eEopetikn) Oeppoyovo dvvaun
mov &xel m Enpn pnala (to KaAGUL TOV GLTOV) Vo, GTPEUUO. AYPLOYKLVAPOAG OTOdidEL

nepimov 900 Aitpaisodvvapov metperaiov (Koiidrog, 2008).

To «o6ot0og mopoywyng evépyelag kabopileton pukpotepo and 0.5-1 €/GJ oto
aypoktnua, 3 €/GJovunepiiappavouévov tov képdovg aypotdv (m Enpd Propala
nolovviav 60 €/tdévo tov lovAo tov 2008),kat 3,5-4,0 €/Gboumeprropfovopuévov
TOL KOGTOVG TOPUY®YNG OPOA®V (onueimon: 1 TPEYOVGA TN TOL TETPEAAIOV GTNHV
EMado eivan 820 €tovo 1 20 €/GJ). Avtifeta amd GAla Prokadoua, Onmg M
BroaBavoin amd tov apapoocito kot 1o Proviiled amd v Tieon TOV EAAIOGTOPOV, 1
Oeplikn evépyela OV wAPAYETOL ATd TV oyproaykvapa @taver 1:27 (@écog 6pog
1:25-30), odny®dvtag Katd CULVETEW O U0 KOTAGTOGT ETOVOCTOTIKNG TPOOSOL

(Danalatos, 2008).

[Tpoxertan yio pior TOAD copPEPOVCO. KOAMEPYELR, POV TOo KOGTOG elval poAG 2,5
eVP® / GTPEUNA Y10 TOV TTPAOTO XPOVO Ko UNOEVIKO Y10, To, vioAoua (To euto (et 8-12
rpovia. Ot mapaywyol yperdletal LOVO Vo ayopAGouY ToV GTOPO TNG AYPLOOYKIVAPOG
nov kootilel 15 gvpd / KA kot kébe KIAd @tavel yioo 3-4 otpéupata. Ot TPOTEG
EKTIUNCELS TNG TUNG Propalag yoo Tov Tapaymyd, HE TNV GOUE®OVY] YVOUN KOl TV
Bounydvev, copewvae pe tov K.Aavardrto, propel vo kopaviet yopw ota 6 Aemtd to
KIAO. Apa Bo TpokdyeL 1600Mpa Yo ToV Tapoywyo 72-150gvupd to otpéppa Kabapd
Y®pig va cLVVTOAOYILOVTOL TOL EVEPYOMOIOVUEVO, OIKOLMOUOTH KOlU Ol ETOOTNOELS

(Dpaykovin, 2007).

4.5.8 eprpairovTikd TAOVEKTINOTO

Onwg avagpépOnke Kot 610 kKeQAAao 3,Ta TEPPAALOVTIKA 0QEAN TOV oyeTilovTan e

4 Kotoydpwoe pe dimhmpo evpectteyviag Ty TOTEVTO TG AyPLOYKIVAPOS MG KAVGILOL Y10 TOPOymYn
NAEKTPIKAG EVEPYELOG GG Ko 1E TN poppn TEAET 1| prprykétag Yo 0Eppovon (KoAidrog, 2008).
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Ta. Brokovotpo eivor 10101TEPA GNULOVTIKAL.

To moAomAd  mepPaAlOVTIKA  OQEAN  TNG  EVEPYEWKNG KOAMEPYEWS NG

ayproaykvapog etvor Ta e€ng:

Meioon vitpopvmavens: H aypraykwvdpa yperdleton Aydotepo dlmwto am’ 0,1t
GAAec wkoAMEPYELEC. Xe TOAAG TEPAUOTO, TPOYUATOTOMONKOV TOAD VYNAEG
anodooelc pe 0-5 povdodeg almto ava oTpéupo. oVen®s, To YOUNAOTEPO ETITEON
Mmovong ouvviehovv o1 pelmon g VITpopOTAVonG TOL  OQEIAETOL OE
KoAAEpyeles Popfokiod, tedTA®V, Komvoy, oitov KA. kot omekel To

emeaveloKa kot voyela vepd (Danalatos, 2008).

Msioon @uto@appdaxkov: Efottiag ¢ peydAng mpocopUocsTIKOTNTAS NG, M
ypyopn avaPrdctnon g ayproaykivdpog puvBuiler v oapofaion PAactnon
AoV omopwv oe dbpopa mEpPdArlovta. ATO TV GAAN TAELPA GE OAOL TO
TEPALOTA, OEV VINPYE KOVEVO GTOLYEID OV va. delyvel TPOosPoin Tov PLTOD Omd
évtopa M acBévelec. Emopévog, m xpnomn HLKNTOKTOV®V, EVIOUOKTOV®V Kol
QWavioktOvev givor pndeviky|, HEWOVOVTOG £TGL TO KOOTOG TOPOYMYNG Kol TOV

neporioviikd Kivovvo amd tnv ypfon tétolwv ovowmv (Danalatos, 2008).

E&owovopunon vootikeov mopov: H ayploykivépo ekpetaAredetor dplota Tig
YEWEPIVEG Kot avolElatikeg Ppoyés kot divel VYNAES amodooelg ympig dpdevon

(Danalatos, 2008).

AwPpmon & gpnuomoinon: H xoaAliépysia g ayproaykivapag meplopilel
dappwon tov £66Povg omd T0 EOVOTWPO G TO TELOS NG AvoIENG, TEPId0 KOTA
TNV omoio wopaTPovVTOL o1 TEPLGGOTEPES Ppoyontmaels. To mAovolo POAA®LL
TOV OVOTTOGGEL TO GLTO TNV EMOYN QLTI TOPEYEL TEPITOV OTOAVTN TPOGTAGIO GTO

£001po¢ oo Ti¢ Srafpdoelg (Avyovrdg k.d., 2001).

Bektioon TV YopoKTNPOTIKOV TOL €34QOovg. Metd v omopd 1ng
ayplooyKvapag, 1n povn eméppoocn oto £300¢ YIVETOL KATO TN GLYKOMLON.
YUVETMG, 01 KOAAEPYELEG eV VOIoTAVTAL TEPALTEP® €00POAOYIKY| cvpmieon. Ta
TPMOTO PUAA TTOV SLUHOPPADVOVTOL, TEPTOVY SNUOVPYADVTOS VO TAOVGLO CTPOLLOL
QLTOYDOUOTOG HE PEATIOUEVO QUOIKA KOl YNUIKE £30POAOYIKA YOPOKTNPIOTIKG,

ovupdrrovtac étol otnv avénon g yoviuotnrtag tov edapov (Danalatos, 2008).
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KE®AAAIO 5°

Yvumepacpata - [Tpotdoelc
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5. ZYMIIEPAXMATA - ITPOTAXEIX

5.1 Xvprepaocporta

To evepyelaxd TpOPANUA Kot TO TPOPANUA TS POTTAVONS TOL TEPPAALOVTOC EYOVV
ouvoebel kot Eyovv tebel g Bépata TPOTEPAOTNTOS TOCO GE TOMTIKO, OGO KOl OE
KOWOVIKO EMIMEDO, EVAO M EMIAVOT TOVG £YEL KATAOTEL EMTAKTIKN OVAYKY o€ €0VIKN
Kol Toykoopo KAipoka. Biovooue pla véa evepyslokn kpion, mov yapoktnpiletol
amo pia paydaio av&avopevn {nnorn. Zuyypdvmg, 0AoEve Kot o duVaTEG YivovTal ot
QOVEG  OmO  EMIOTNUOVEG, TOAITIKOVUG, OLKOAOYIKEG OPYOVMOOEL;, Ol  OTOLES
TPOEWOTOOVY Y10 TOVG KIVOUVOLG TOV GUVETAYETOL Yo TO TEPPAALOV M ypnon
OPLKTMV KOVGIL®MVY Y10 TNV TAPAYMYT EVEPYELNG Kol 1 EEAVIANGT TOV PLGIK®OV TOPMV
™mg yng. Ewiwd ot khpotikés oAdayéc mov oyetifovior HE TO (QOIVOUEVO TOV

Beppoknmiov, gival Wlaitepa avnoLYNTIKEC.

210 mepiParrovtikd emimedo, to Tpaypoto £xovv Eekabapicel, 1660 o 6,TL apopd
oV Kvpiopyn SLUPOAN TOV OPLKTOV KOLGIH®OV GTNV OAAOYT TOL KALOTOG TOV
TAAVIATN, OG0 KOl GTO TEPLOPICUEVO SUVOUIKO TOL Bgouikod mAaisiov (oe €Bviko,
KOWOTIKO Kot O1e0vég emimedo) ywoo TV OmMOTPOTH TOV KAWATIKGOV oAlayodv. H
TEPPOALOVTIKY] TAPAUETPOS 0V umopel TAEov va ayvonbet, Oyt povo ylati omotelel
KOTO KOTOLOLG TN LEYOADTEPT €V OLVAUEL OTEMY Yoo TNV avOpwmOTNTA, OAAL KoL
vt T véa Beopukd epyodeio mov Tpowbnbnkav 6to mhaicto tov I[IpwTokdAAov TOV
K010, 8o dwupoppdcovv oe peydro Pabuod to HEAAOVTIKO €VEPYELNKO TOTIO, TPOG

OPELOC TV KOOOPDV EVEPYELOKDY EMAOYDV.

Me dedopéva ta TpoPANHOTO TOL TpoavAPEPONKAY Kot 1dtoitepa TG OLGOIMVES
TPoPAEYEIC Yoo TOL 00O OVOUEVETOL VO okoAovOnocovv, avalnmiOnkov Kot
avalntovvtal Avoelg. Mia koAn amdvtnorn oto mo whve {ntuata, eival n otpoen
OTIG OVOVEDGIUEG TNYES evépyelag. O dvBpwmog £xel emkevipwbel oty avamtuén Tov
OVOVEDCIL®OV TNYOV €VEPYELNG Yloti pmopovv va ovuPdrovv otn peioon g
e€dpmong and 1o merpéhono, otnv eLacPAAIon TNG UEAAOVIIKNG EVEPYELONKNG
EMOPKELNG KOl OTOV TEPLOPICUO TOV TEPIPUALOVIIKOV EMUTTOCEDV TOV £YOLV T

ovuPatikd Koo,

H Bopala €xel avayvoplobel g (o amd TG ONUOVTIKOTEPES OVOVEDGIUES TNYEG
EVEPYELOG, KUPIMG AOY® TNG OKOVOIKNG PLoctudtnTag Kot TG GUMKOTNTAS TG TPOG

10 eptPdArov. Eivar pa tepdotia degapevn evépyelog, mov umopei vo vofdAieton
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oe emeepyoasio oe daPopa vYPA Kovoua, umopel va Koel M vo cvykoel pe ta

ovpPatikd kavoa | va eEoepmBel yia v mopaywyn Oeppdtrog Kot NAEKTPIKNG
evépyelog. Oyt pévo amavtd ot meptPaAloviikég TPOKANGELS, OAAL TapPEXEL Kot
O1€Eodo ota Bépato TG evePYElNKNG acQdAElng, MeldvovTag TNV eEdptnon and
EI0AYWOYEC EVEPYEIOKADV TOP®V KOl VITOGYETAL EMTAEOV TOVOGT TOV TOTIKAOV AyOPDV
Kol TG mepipepelakng avamruéng. [Mbavé mpofAquata mov mpoépyoviar amd Tnv
a&lomoinon g, eivat e0KoAa avacTpéyiua, 1 épevva cuveyiletor kot 1 Bertioon Tov
tervoloyldV glvan dapkng. H épevva oty kadon Propdlog OAmv Tov Hopemv xel
TPOYMPNOEL EKTEVAOG. MAMGTA, 0€ TOALES YDOPES 1 EKUETAALEVCOT] TOTIKMOV LOPPDV
Bopalag eivon mAéov 1pomoc Long. v EAAGda, mapdro to evepyelokd duvapikd o
AVOVEDGIUES TTNYES Kot T peydia amoBépata Propdlag, oev €xet emtevyBel axoun n

avtioToyn o1eicdvon 6To gvepyelakd 160L0Y10 TNG YDPOC.

Ta Brokowotpo omoTeEAOVV IOl GNUOVTIKY EVOAAUKTIKY] TPOTOOT, WK TPAGIV AVon
Kol SIEKOIKOVV HEPOG TNG OYOPAS KOLGIH®OV Yol TEPPUALOVTIIKODS, YEDMTOATIKOVG,
OLKOVOUIKOVG KOl  KOW®VIKOLG AOYoug. 'Exovv mpoPAnbel ¢ o Avon oto
EVTEWVOLEVO TPOPAN A TNG KAUOTIKNAG OAAOYNG KO TNG HEIMONG TV OmOBEUATOV TOV
OPLKTMV KOVGIH®V, EVO TOVTOHYPOVE UTOPOHV VO, ODGOLV SEEOI0VE GTNV OYPOTIKY|
owovopio. Ko yU' ovtd KatoBdAlovtolr TOAAEC TPOOTAOEIES Yo TNV TEPUTEP®
npodOnon tovg. Kovtd ota mieovektnuato Opws, elvarl Kot GAAOL TOPAYOVIES TTOV
Ka016ToOV Ta ProkovcIpHo Hol Ap@IAEYOUEV EMAOYH, OTMOG TO YEYOVOG OTL, OTIS
TEPLOCOTEPEG TEPUTTMOELS, TO KOOTOG TOVG (maparymyn kot dtavoun]) eivor peyoldtepo
amd OGO GTO. OPLKTE KOVGIUO, TO YEYOVOS OTL M TAPAYMYN KOl TPO®MONCT TOVG GTNV
ayopd dnuovpynce mOAD HEYOAN KOW®VIKG TPOPANUOTO, KAT., LE OTOTEAECLO VO
yivetar €pguva Yo peAhovtikd Brokavoua (2ng kot 3ng I'evidg) mov mopdyovtot pE

Biooyo tpodmo.

Ta televtaia xpovia To evolapépov yia tao frokavoipa kat tn Propdlo pe okond v
evepyelokn| aglomoinon, o€ po tpoondOeia vo avtikataotafodv Hépn Twv TpoidvImV
OV TTPOEPYOVTOL OO TO METPEAALO, avEaveTal cuvey®mG. To yeyovog awtd opeidetan
AQEVOC OTNV OVAYKT) KAALYNG TNG EVEPYELOKNG {NTNOMG OV EVIEIVETOL KOl OPETEPOL
oTNV €QAPUOYN TNG evpoTaikng vopobesioc. Exdobnkov oyetikéc vopobecieg oe
EALGSa kot Evpdnn, aALd kot ot appddiot popelg, avidloya Pe TG 0pLOSOTNTES TOV
&xovv, ouuPdAirovv oty aviartuén Tov KAGdov TV Plokavsipwv. H yprion opwg tov

Blokavoipwv cvvoéetor dueca oAAd kol eaptdtol amd TNV mpoundel TV
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ATOPOITNTOV TPAOTWV VADV.

M omovdaio AVoT, TPOCPEPEL 1| TPOOTTIKY| TOPOY®YNS Plokovcipmy pe ™ ypnon
EVEPYELOKADV KOAMEPYEI®V. Ol evePYELOKEG KAAMEPYEIEG OTOLTOVV YEVIKA TALPOLOLEG
KOAMEPYNTIKEG PPOVTIOEG LE TIC TOPAOOCLUKES KAAMEPYEIEG KOl LTOPOVV VL dDGOVV
AMoelg ota onuovtikd  dwpBpotikd  mpoPAnuoTe NG EAMVIKNG  YempYiag,
TPOGPEPOVTAS 0TOVG EAANVES aypdteg evaALaKTIKEG TpoThoelg KaAlMépyeas. Oumg,
oV Kol LIEPYOVV EMOOTNCELS Yo TOVG aypdTeg mov Oa emAéEovv va asyoAnBolv pe
Lo EVEPYELOKT) KOAMEPYELD, | oTpeRUaTIK vioyvon (4,5€61p ) kpivetar e&apeTikd
YoOUNAn vy v Procidmto TG KOAAMEPYEWS Ko - omonteiton yevvaia

OVOTTPOGAPLLOYT TNG.

Ao ™ PpMoypa@ikn ovaoKOTNoN eEAYETAL TO CUUTEPUGHLO OTL 1] AYPLOOYKIVAPO MG
TOAVETNG KO YEWUEPIVI] KOAMEPYELD VITEPEXEL EVAVTL TOV VTOAOITMOV KOAALEPYELDV,
0Tl mapdyel peydAn mocdtta Enpng Propdlog vyning evepyelakng a&iog pe Tig
YounAoTEPEG €16p0Ec. Eivar @utd pe moAd KoAY TPOGOPUOCTIKOTNTO Kol VYNAEG
AmO00OGELS, TPOCOPUOCUEVO OTIG KAMUOTIKEG CLVONKEG NG YOPOG HOG Kol TO
KUPLOTEPO TMAEOVEKTNUA TNG etvar 6Tt avanmtisseTat amd Tov OkTdPpio £oc tov lovvio
KOl GUVEMMC, OVOTTLOOETOL UE TO vePO TmV Ppoyomtdcewv (InAadn dev amortel
apdevon). H omo&npapévn VAN g ayplaykivapag upmopei va. yivel gOvKoAQ
tororomuévo  Prokavoipo (tor Aeyouevo pellets) kot vo ypnowonombel oty
niektpomapoywyn. [pdkettot yio pio ToAD GLUEEPOVGO KOAMEPYELX, 1 SLVOLLIKY TNG
omoiag dtapaivetal 6Tl evOUPPLVEL TNV EIGAYMYT TNG Y10 KAAAEPYELD GTO TAOIGLO TNG
VEOG OELPOPIKNG YEMPYIOG TV YOUNADV E6PODYV, TPOGdidovtag &va emi TAEOV
OTPATNYIKO TAEOVEKTNUO OTNV  OKOOOUNGN UG  GOYYPOVNG KOl  GLVEXMDG

eEeMooopevng EAAnvikng yempylog.

5.2 lIpoontikés - Ilpotaocers

H o1popn mpog eVOALOKTIKEG LOPOEG EVEPYELNG EVOL OmapAiTNTN YO TNV ET{ALGN TOV
TpoPAnuatog moapaymyng aebovng kot @nvig mAektpikng  evépyswog. OAot ot
eEVOALOKTIKOL  TpOTOL  mopaymyng Kovoipmv  givor  embBountoi, oAAd  yio
TEPPUALOVTIKODG  AOYOUG Ol OVOVEDMCIUEG HOPPEC  EVEPYELNSG  TPOGEAKDOLV
TEPLOCOTEPO TO EVOLOPEPOV. [0 va givar dpwg N avave®oun myn TV Plokovciptmy

o Prooyun evarloktikyy Adon, Ba mpémel va mapéyovv Kabapd kEPSOG, va EYouv
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TEPPUALOVTIKA OQPEAN, VO €Ivol OIKOVOUIKG OVTOY®VICTIKO KOl VO UTOPoOLV Vo

TOPAYOVTaL O TETOEG TOCOTNTEG, OGTE VO LNV TPOKOAOVV UEI®OT TV Tpoundeidv
TV Tpoinwv. H mpaypatiky mpdkinon amd e6d kot wépa Ba eivar n aglomoinon tov
VE®V €UVOIKAOV cuvOnK®V mov £xouv JapopemBel mpog OQeAog TG EAANVIKNG
vempylog Kol NG €YYOPLOS TOUPAYMYNG 1| OTMOl0 OVOUEVETOL Kol TPEMEL Vo, TOIEEL
KaBop1oTIKO POLO GTNV TOPAYOYN TOV TPAOTOV VADV LE TIC KOAMEPYELIES EVEPYELNKDY
evt®v. H gupela ypnon yeopylkdv mpoidoviov g TpMOT®V DADV Y10, TV TOPoymYY|
evépyelog Stvel TV gukapio Yo avadlopydvmoon Tng YE®PYIKNG TApOy®wyng e TV
Eviaén véov "eVOALOKTIKOV" QUTIKOV €00V, 1 HE emavéviaén TopudOCLOKOV
KOAMEPYEWDV, He ovvémewn v avénon ¢ Promokirdmrog, PBeitidvovtag tnv
EUPAVIOT, 0AAG Kot TN Agrtovpyio TOV ToTiov. Me 6mOTH EMAOYN TOV VEOV OLTOV
KoAMEpYEWDV, elvar dvvatdv va  avomtuyBel €va cOotuo  KoAMEPYEWG e
e eyyOueva, Yoaunid emimeda  eopomv  (vepd, MIAGUOTO, QLTOTPOOCTATEVTIKA
TPOIOVTO, K.T.A.), HEPOG TOV OMOIMV UTOPEL KOL VO OVOKVKADVETOL, Kol HE VYNAESG

TEMKEG 0mMOOOGELS.

O1 otoy0l Tov €yovv 1ebel amd v EE eivarl oyeddv aniBavo va emirevyBovv kot yu
avtd Ba ypelactovv emmAéov mpoondbeies. H emmpocHetn moapaywyn Propdlog mov
yperdleTon kol n Tpodbnomn twv Prokavsipmy, propet va emrevydel Ppoyvrpodecpo
LOVO LE OTOYELOUEVO LETPO KOL EVEPYELEG KOl UE HIOL KOAVTEPT EVOPUOVIOT TOV

EVPOTOTKDOV TOMTIKADV.

"Evoc topéac mov oyetiCeton pe v texvoroyia g Propdlog ivor n Propmyovikn g
mopoymyn, OonAladn ot evepyelakés koAMEpyelec Ot eVOAOKTIKEG KAAMEPYELES,
UTopoLV v dcoVV ADGEIS otV owkovouio g vmaifpov Kot Wiaitepa Katd v
eMOYN ™G avadlapBpmong TV KAAMEPYEUDV, OTMOG EMPAALEL 1| EQAPLOYY TNG VEOCS
KAIl omv eAnvikn yewpyia, povo av vrdpéer coPapdc Kevipikodg oyedlacuog yo
mv «@pacwn» evépyela. Av AneBovv vrdéym Ko ot mpoondbeleg mpomdOnong tov
ovykekpipévov topén amd v EE, péow emootnoemv, mpoPAénetor 6to pEAAOV
Wuaitepn avATTLEN TOV EVEPYELONKAOV KOAMEPYEIDV Yo TNV Topaymyr Bropdlos. To
{nroduevo elvar va mpoetolpaotel - EAAGS0 vy Tic awplavég TpokANcels. v
ONUEPVY] «UETEWPN» Tpo®ONon TV Plokavcipwv, pepidto gvBovng €yovue OAoL

noMtela, TOMTEG, TEPPOALOVTIKES OPYOVMGELS, EMEVOVTEG.

Aoppdavovioag vroy” To TOPUTAVE, Yo VO S10GPaAMGTEL 1) aVATTTLEN TG TOPAY®YNS

Kot dtvoung Prokawsipmy tpoteivovion ta eENG:
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o Asgmtopepng HEALTN TG TOATELOG Y10 TNV GTPOPN OO TN <«OLOTPOPIKN» GTNV

«EVEPYELOKN» YE®PYiaL.

e H vopobBecia amotehel Pacikd otoryeio yio v TpodOnon TV Prokovcipoy.
Avtd mov emPBaiieTon vo mpaypatomombel eivoar n molitiky evapuovien
UETOED KPOTAOV HEADV TOL VI0OETOVV GLYKEKPIUEVES EBVIKEC OTPOTNYIKES, Ol
omoieg ocvyva €xovv pepidlo emi TV KOwOTIKOV emdotnoewv. H Eexdbapn
pakpoypdvio. evpomaikn puduion €xel otk onpacia yoo Ty e£00QAALoT
TOV €QOOLOGHOV KOl TNV Ol0THPNGT TOL VYIOVS OVIOY®VICHOD GTNV oyopd.
Eniong, n evponaikn vopobecia o mpénel va ONUIOLPYNOEL EXEVOVTIKO KAiua.
&VVoiKo Yo ta froxaveiua. Avtd 10 vouobetikd miaiclo mpodbnong twv
Brokavoipwv pmopel va Paciotel oe POPOATOAAAYES KOl OEGUEVTIKES EMTUYEG
v Vv katavaioon Prokavsipov mov Ba Pacilovror oty emitevén twv
emmédwv  exmoundv pvmowv. H onpovpyla evvoikod wAipotog vy To
Brokavoa Ba emttaydvel mopdAANAo TV €pEVVA KOt TEXVOAOYIKN OvVATTTUEY

Kot Oa TV KAVEL TEPIGGOTEPO TPOCAVATOAIGLEVT GTO GTOYO TNG.

o O aypotkdg topéag ™ EE eivar Paciopévog kvpiog oty mopaywmyn
TPoPitmV. Agv glvarl TAPOS TPOETOUACUEVOS Y10 TOPAYWDYT TPOIOVI®OV TOV
dev glvarl xvpimg Tpoeua. o va aviayoviotel oebvag Tic ayopés mpdTmv
VAOV Plokovoiymv o Topéag, YPEALETOL VO EMAVATPOCIIOPIGEL  TOVG
YEWPLOHOVG TOV. Ot GTPUTNYIKES YEMPYIKNG EKUETAALELONG KaAO Ba Tav va
oYEOGTOVV TPOGEKTIKA OVTMG (DOTE TO KOGTOS aAyopds va uny &gival
eCarpetika vynio xou M EE vo umopéoet va avtiotabel otov diebvn

AVTAYOVIGUO.

e Amouteital UL OVCWOGTIKY) ZOUTIKY KIVTPOV KAl EVIGYVGEDY GTOVG
KOAMEPYNTES EVEPYEIONKDY QUTAOV (E101KA Y10l OLTOVG TOL VIOKAOIGTOVV TIG
OLUPATIKEG E EVEPYELOKES). AVTH 1| TOMTIKN €lvar avaykaio vo TeptAapPavet

gvpeteg Kot POVILES o€ dldpKeLo TapeUPAcELg

e Boaowotot avadewkvoetar 1 0raplny oovrovicuov HETalt TOV KUPILwV
EVPWTATKOY BIOUNYoVIKOV ETAPOY TOL YDOPOL TOV PloKOVGIH®Y. AvTdg 0O
OUVTOVIOMOG pmopel  vor  mpaypatomombel HEC® KOOV — KOUVOTOU®V

TPOYPUUUATOV KOl KOWVMV TEPAUATIKOV OPOGTNPLOTHTMV.

e ’‘Epsguva yio TNV EMAOYN TOV KOTAIAANAOTEPWOV EVEPYEINKDY QLTOV OTNV KAOE
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neployn (mpocappoyn / anodocelc ondpwv / ehaimv). Exnévnon perétng and

T0 Ymovpyelo OYETIKA HE TIG OMOOOTIKOTEPES KOAMEPYEIEG OVA TEPLOYN
Aappévovtag vwoyn dedopéva Katdotaong €04Povs, KAMIOTOS Kot cuvONK®OV
nepoyns. [IpodOnon TV 0mMOTEAEGUATOV Kol KOWOTOINGT GE YEWPYOLS avEL

TEPLOYN.-

e No 10pvbel apuodoo dpopa pe o100 TV AVATTLEN €VOG GULGTHLOTOG
GLAAOYNG, KaTaypapng enesepyaciog Kot aE0A0yNonG 0e00UEVMVY. £TO 10pL X
KaAd elval vo ocoppetéyel to Ivotitovto evepyslakmv, Blopnyavik®v kot
APOUATIKOV QUTAOV (1 1dpvo1| Tov omoiov &yl oM (nnoel amd o Yrovpyeio
Fewpywng Avantoéne kar Tpoeipmv) n vadpyovca Alvon Biopnyavikdv
dvtov kot 10 tomkd EOIATE. Anuoocia kor 1dwwtikd dedouéva Ha
SPifactovv 6To TOPATAVE (OPLLLN OO T OVTIGTOLYO TUNLOTO ETLYEPTCEDV
mov Ba vIapyel dueon ocvvepyasio pe Tovg apUOSIOVG POPEIG ™G YDPOS,
KaBog emiong wor pe  Owebveic evepyswkég opyavaoels. ‘Etor,  Oa
TPOYLOTOTOEL £PELVAL KO TEPAUOTO GE CLVONKEG aypoDd Y10, EVOAALOKTIKEG
KOAAEPYELEG, LE TNV GLVEPYUSIN Kol TNV enonteio. TV ['e@moviKdv ZyoAdv
YO AGQOAY] KOl TEKUNPIOUEVO, OTOTEAEGLOTO ,TO OTTOI0 1GME UTOPEGOLV VL
aflomomBobv maveAlodikd kol vo cupPaiAovv BeTikd oTNV  aypOTIKN
OLKOVOULOL LE TNV TOPOY®YT| TOLOTIKMY TPOIOVTOV (EVEPYELOK®DY, OPMUUTIKOV

K.G) Ko VTOTPOIOVTIWV Yio {MOTPOPES (TAAKOVVTEG, YAVKEPIV).

o  Anuwovpyio aidmotng faens dedouévwv, OYpNoTO EPYOAEIO EVEPYELOKNG
TOMTIKNG. BOa moapéyer N ovvatdtmra v debvelg ovykpioelg oV
EVEPYELOKADV dedOUEVOV, KOOMG Kol ylo. TopaKoAovOnon g mopeiag Tov
YOPOV TPOG TV emitevén otdY®V Tov Bétovtal. EmmAéov, Ba PeAtidoet v
TO10TNTO TOV ATOPACEMY OV AUUPAVOVTAL OO TOLG OPUOSIOVS POPEIS Yia

neporirovioroyikd (ntiparo.

o Tnv evicyven épevvag yw. o) KOAMEPYELD QUTOV TOV OTOLTOOLV AYOTEPO
Mmoo Kol PKpy ToooTnTe VEPoy TTPOG T XPNoT Tovg o€ Prokavoiuo, )
aflomoinon O6AOVL TOL HEPOVE TOV PLTAOV Kol OYl HEPOLG OVTAOV TPOG TN

onuovpyia Prokowcipmy.

e H molrteio Kot T0 GUVOAO TV EUTAEKOUEVAOV POPEWDV TPETEL VO, OVTIANPOOVV

To. TPOPAUOTA TOL £XOVV TPOKVWYEL OO TO EAAEUUN TANPOPOPNONG TOL
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VILAPYEL KOl VO VTTOGTNPIEOVV AMOTEAEGUATIKEG OPAGELS EVPEIOS EVIUEPWIGNS

Kal evalecOntomoinens tov Kowvov kai twv emxevovtay (dnpociov Kot
WBIOTIKOV). Mg v duvototnto eVIEPMOONG YEOPYDV amd To Ymovpyeio,
OYETIKA HE TIG VEEG MOPQEG KAAMEPYEWS, €pYooTacimv dudbeong Twv
EVEPYELOKADV TOVG PUTAV, OAAN KOl LE TNV EVNUEPMOT|, KOTAPTION Kol oTHPIEN
TOL AYPOTIKOL KOGHOV, KOl T®V TOMTOV YeVIKOTEPQ, Ba yivel mANpmG
katavont| n avaykoidtnto tov AIIE kot ot dibdgopeg mruyés a&lomoinong
TOVG, MOTE VO EAAYLGTOTONO0VV Ol GTPEPADMGELS 6TO ONUOGLO O1AA0YO Kot TN

Sapovrevon.

[Mpoontiky vrdpyer ( emola avénon g ypnone tov Plokavoipomy sivol
emPePAnuévn) ypertalovioar OU®G TPOTOPOVAIES, TPOYPOUUATIONOC KOl KLPIMG
ToMTIKY] foOAnon, Yo v mpombnon twv Plokavcipmy, mov icwg Pondnoel 1660
oTNV AENCT TNG ACPAAELNS TOV EQPOOIACHOD KOl UEIMON TOV EKTOUTAOV 0EPIOV TOV
Bepuoxnmiov 660 Kol 6TV AVadLEPOPMOTN TOV KOAMEPYELDV KO GTNV OVAKOUYN TNG
TOTKNG OYPOTIKNG OKOVOpiag. Xiyovpa eivon pia déa, pio gukaipio, mov dev mpémel
va xafeil. Ot avavedoieg mnyég evépyelag eivarl po eAmida yio va EETEPAGTOVV Ol
HEYAAEG KPIOEIG KO UTOPOVV UE TNV EVEPYEWL TOVG VO QOTIGOVV £V, KAAVTEPO

HEALOV.
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