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TO INZTITOYTO HAIAKHZ TEXNIKHZ

euxaplotel

1o Yroupyeio MEXQAE, ™ Mevik’ Mpaupateia ‘Epeuvag kalw Texvoloyiag, to Epya-
omplo HAlakwv Kat AMwV Evepyelaxwv Zuotnudtwy Tou EKE®E “AHMOKPITOZ",
Tov Opyaviopud TnAemkowwvidy EAAGSog, ™V EMnvikr] Blopnyavia HMakng
Evépyelag (EBHE), Tnv AypoTik Tpdnela EMGS0g, to TUV Hellas kat 6houg 6ooug
BoriBnoav UAIKA kal NBIKA oTn Slopydvwor Tou Sou EONIKOY ZYNEAPIOY yia Tig
HIMIEZ MOP®EZ ENEPIEIAZ.



NPOAOIoOz

Me v ék300N QUTH CUMMANPWVETAL N TekuNp{won SAwv Twv £PYAOLOV, Ol
ornoleq mapoucidomrav oto 50 EBviké Zuvedplo twv Hruwv Moppuv
Evépyelag.

O mapwv TOHOG TEPINAWBAVEL TOUG XQUPETIOHOUG TWV ETUONMWY, TG
£PYAO(EQ TWV TIPOOKEKANUEVWY OUIANTOV KaBWG kal EpYacieg, ot omnoleq
napoucidomkay Hev oto Juvédplo, Ta ypartd Ouwg kelpeva épracav
omv Opyavwtikiy Ertpor) agou 1dn eixe yivel €kdoon Twv 300 TOMWY
Twv Tpaktikdv. Emlong mepllapBdvovtar Ta  gupmepdopata Tou
Suvedplou, kal ol TOMOBETOELG OUVESPWY OTN OUZATNON TNG OTPOYYUMS
Tpanéldng.

Y10 50 JuvESPLO CUVOAIKA TIapouTIdoTnKay Kat meptéxoval 140 epyaocieq
og éva glvoho 1.450 oeAidwv. Ot apBuoi autol deixvouv 6Tl N EANVIKN
gMioTNUovVIK  kowdmra  eival  euatodnToromnpévn  Kat guvexitet va
gpydleTal epeuvnTikd oTov Topéa Twv Hrwv Mopgwv Evépyelag.

H Eruotnuoviky kat OpyavwTiki Erutpor ekppalouy TIg euxaploTieg Toug
oe dhoug 4ooug Bordnoav OtV opydvwon kal mapoudiacn Tou

onuavtikoU autoU €pyou.

O Mpdedpog Tou IHT
B.A.Zwtnpdroulog
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XAIPETIZMOI ENIZHMON ZTO 5° EONIKO ZYNEAPIO

B. A. Zaotnpédmoviog
Hpoéedpog Tov LH.T.

Kopie Yopurovpyé, kbpie leviké I'pappatéa Blopnyaviag, kopie npoedpe 1ov EKEDE
"AHMOKPITOZ", «pie Atevfuvié tov Iverirodtov Mupnvikng Teyxvoroyiag, kopie
np6edpe g EBHE, kdpior ZOvedpot kupieg ko kbpot, wg npoedpog tov LH.T. cog
kaAwoopilw ato 5° EBvikd Zuvédpio tav ATIE.

‘Onwg 6rot cag yvopilete to IHT, ota 15 yxpovia {miig Tov, opyavAVEL ETIGTHHOVIKG,
ovvEdplo. Yo vo dhoel TV evKalpic 0 OGOVG AGYOAOVVTOL E TNV EPEVVO TAVH GTIG
ATIE vo mopousldoovy Tig pyacieg 100G TPOTE GTO EMOTIHOVIKG KOO NG XDPeg

HOC.

Ta tpio. wphTa cvvédpo (1982,1985,1988) £ywvav oty ®eccarovikn. To 4o
ocuvédpo (1992) éywe oty EavOn pe ouvvdopyavothi to ekel Anuoxpitelo
Iavemotpio Edvenc.

"o 10 5° cuvédpio emdéyer n ABfva pe ovvdlopyavetés, o EOvikd Kévipo Epevvav
AHMOKPITOZ, mov wg yvootd £xstl mapadoon otny épevva mhve otig AIIE xoi 1o
Ymnovpyeio IIEXQAE.

Y10 mévie ot cuvédpla, TapovsldcTnkay yopm o11g 650 emcTnuoviKég gpyaoisg ot
omoisg Tekunp@ONKay o€ 10 TOPOVG TPUKTIKOVY [IE TOV GUVOAIKS apBud Tev 6000
oeAiSov mov S1oTébnkav og TovAdytotov 6000 anodéxtec. Elvar apiBuoi mov deiyvovv
v duvapikdtnTa g Epguvag nave otig AITE oty yopo pag.

[Siaitepa evylpioto eivar 10 yeyovdg OTL 660 O aplONOS TOV EPYUCLOV 7OV
napovsidloviar o k&be cuvédpro (mepinov 120) doo kat 0 aplBpos TV CUVESp@Y
(mepimov 200) napapévet ypoviké otadepde.

Méoo, otig dibpopeg Grheg npoondbeteg mov kavel to LH.T. yie va daddoer v
ypfion twv AIIE glvar kar 1 ektdTmon Tov TEPIMWEOY TV EpYaclov Tov 8o
tedevtainv cuvedpimv o ayylki) yidooo. Ta d0o avtd 1edyn eotdAncay cE TOPQ.
TOAAODG QOPEIC T.Y. EPEVVITIKG KEVTPQ, 0pYavioHoUs K.A.M. g Evphmng kol tav
HIIA.

To {810 B&Pora Ba yivel kat pe To 5° cuvédpro.

Agv vopilm 611 8o OzwpnOei wg émapon av o 6t to LH.T. eivar otevd cuvdedepévo
pe v wotopia tov ATIE oty EAMGSo kot epdoov Ba £xel v vmootiplln tov
MM VeV epguvnTdy Bo cuveyioet Tig TPooTEPELES TOV TPOG TV 810 KaTedBuveon.



Au MBer0 Vo EVYOPLOTHG® TOVG X0pTYoVs Tov 5% suvedpiov mov givau:

e To Ymovpyeio [IEXQAE

e To Epyaotipio Hhuaxdv - Evepyeoxdv Zvotnpdrov tov EKEQE
"AHMOKPITOX"

e Tnv EAAnvikn Blounyavie Huakng Evépyelag (EBHE)

o H I'svikf ['pappateio Epevvag ko Teyvoroyiog

e Tov OTE

e Tnv Aypotwkf] Tpdnela EAAGSOG

e To TUV EAAAX

gmiong svyopoTd® kol doovg Pornoav vAKG kot Nowd oty Sopydvoon Tov
cvvedpiov.

2116 Tpelg Nuépeg mov Ba dlupkéoel T0 cuVESPLO, B LTOpPESOVV Ol KLPIEG KAl 01 KOPLOL
oOVESpOL v EMAEEOVY TIG OVOKOWVAGELS OV TOVG evdlapEpovv avapecsa otig 140

gpyaoies mov Ba mapovVGIAGTOUVY.

Zag ghyyouat KoAn emToyia.



XAIPETIEMOI EIMITHMON ZTO 5° E@NIKO ZYNEAPIO

A. I8axiorog
Alvtiig & Tpoedpog Tov A.L. EKEDE "AHMOKPITOZ"

Kainuépo,

Kopie Yourovpyé, wopie T'eviké Tpoppatéa Blopnyaviag, kopie TIpdedpe g
Opyavetikig Emtpomnis, exhektol cuvadehot, Kopieg kat kopiot,

Xpetdletor mpoonddsia, KOTOG Kol YVACEL, Yo va opyovebel éva 1660 onuavTKe
Kot VYnAoY emmEdOV, and KAOE TALVPA, ETCTHUOVIKO ODVEDPIO.

Tuyyoipw TNV OpyovOTIKY KO ETICTHHOVIKE ETITPOTY, Yt TO OMOTEAECUO TGOV
PooTaOEIhV TOVE, 10 Kol KaTdpHmoay Vo TPOGEAKDGOUY 10 evOIQEPOV KOl VO,
QEPOVY OF (ueot emKowwvia Kot GAAMAETISPAOT, TOVG TALOV SLOKEKPLUEVODG
EMAnveg emothpovsg, otov Topéa Tamv Avavebowwv [Inydv Evépyeiac.

Ifuepa mov ot avdykes oe evépysia avEdvovior cuvexds, evd mapdAinia 1
emiBépovon tov TePIPEALOVTOG amd TIG VIAPYOVOES TYEG EVEPYEING EXEL PTACEL OF
oplakd onusio, yo. TV aoedreld 10V avOpOTOV, EMOTNUOVIKE CLVESPLO oAV TO
onuepwvo, mov dampayparevetar Hfpata Hmov Mopedv Evépysiag xar otoyevet
otV TAPOLCiacT VEOV TANPOPOPLOY OTIV avTIMOPaPOAT, KOl EPUNVEIN YVOOTOV
dedopévav otnv avadedpnon anodektdv Bewpldv Kot vopwv, vid to mpicua vémv
EVPNUATOV, Kl TO SHUAVTIKGTEPO S TV YOPU LG OTIV TPAKTIKE EQUPHOYH TWV
PTGV, Eivol 1iTEPO ONUAVTIKGE Kol 06 EMOTNHOVIKTG TAEVPAG. Kot to tovile
av1d, Ko 0vikd anapaitnTo.

Ex uépovg toug Aownrikod Zvppovkiov kot tov EKE®E "AHMOKPITOXZ" 6éAm va
00 KaAWOOoPIow £1g TO KEVIPO HOG KoL Vo gag suynbd ko emtuyio 6ToVg 6TOY0Vg
TOV GULVEDPIOV.



XAIPETIZMOI ETIZHMON £TO 5° E@NIKO ZYNEAPTIO

M. Avrovoroviog - NTopng,
Alvtiig Iveritodrov Mupnvikijs Teyvoroyiag & Axtvorpostaciog
EKE®E "AHMOKPITOZ"

Kopie Younovpyé, kopie leviké Ipappatéa, kopie [pdedpe tov LH.T.

Na oag kahmoopicn kat gy, ek pépovg Tov Ivotitovton Mupnvikig Teyvoloylag kat
AkTwvorpootaciog, Tufipe tov omofov eivar 10 epyootipo Hiokev Kot Alov
Evepyelakdv Zoomuétov kot toAd TeptAniiikd va. oog yvepicw ot 10 Ivotitovto
ITvpnvikng Texvoroyiog kat AKTvompocTaciog, EKTOG A0 TO avrike{pevo 10 onoio
SnAGVeL 0 TITAOG Tov, £xgl svpdTatn Kat moddypovn dpactnplotnTa, Ol pdévo oto
nAoké ovothuata, A6 oe Oépatoa mepiPdAlovrog, Bropmyovikig acQHAENS,
SloyveoTikng KA.

Kopie Tpoedpe 100 EKEDE "AHMOKPITOL" mpogavdg dev UTOPOVCU VO GOG
kahwcopiow oo oritt cag, Yt 0wtd Sev 6ag MEPEAAPO oTNY TPATN TPOSPHVNON.

A6 10 mpdypauua, eivor Tpooavég, 6Tl To CUVESPO oag avTod KOoADTTEL €va
eEoupeTikd gvph @hope Bepdrtov, amd MAKE GLOTAMATO, avtiisg Beppotmrog,
EVEPYELNL KOUGTOV, OLOAIKT] evépyeln, agaidtwon, Bopdla, yewdeppia, evepyelaK
TOMTIKT, EEOIKOVOUNOT) EVEPYELOG, BELATO VOUIKG, EXTOIBEVTIKG, owkovoptkd. Eipat
B&Batog PAémoviag TNy cvppetoyd, OTL mEpe amd MV EKTAO, fa. kaAvEBoVV 1o
fépate avtd Kot oto amontodpevo Badog.

Eival emotnuovikd BéPato, 61t 1 adyypovn Texvoloyikh Kowvamvia, dev pmopet mapd
v oTnpiyOel TNV mapaywyT NAEKTPIKNG EVEPYELNG OO otodpovg 1oy0og. Avtd mov
umopolV Kol TpEmEl va Guvelo@épovv ot “Hiieg Mopoég Evépyelag, eivor m
E01KOVOLNOT| EVEPYELNG 10 TTG KEADYEDG OGWV AVOYKOY LIopohv VoL KHADYOLV.
Avtd eivar eEaipeTiicd oNpovIKG Kat YU ont6é To AOYo pmopel Ko TPEMEL VA
ovvexlotel, kat va avartuyBei TeplocdTepo and 660 cival QAVaITUYREVT T) EPELVO KOt
avantuén oTovg TopElg aVTovG.

Katé 1 yvoun pov, éva epdinpa 1o onoio dev £xel gketaotel oy éxtacn mov Bo
émpene, f| mov wpémel, sivol ot TePIBUALOVTIKEG EMTTOCEG TWV GLOTTUATOV TOV
"Hmwv Mopeav Evépyetag. Kémoto Spastnpiotnra Kot og antd 10 BEUa VTTAPYEL KOt
oto Ivottoto [upnvikng Teyvoroylag kot Axtwonpoctociag. Kat an” 611 £ida Ha
vrapéet kot kGmola avtioToln Topovsiaon.

Evyouol emroyio oTig epyacieg oog.



XAIPETIZMOI ENIZHMON ETO 5° EGNIKO LYNEAPIO

YOYIIOYPTOX E.XQ.AE
k. Kohonavog

Kaknuépa oe 6Aovg cog,

Agv Egpo av gival Tipn yw cog M mopovsio pov, miviog BEAm v mw pe 7toAD
ELALKPIVELD, OTL Oyl pOVO pE Yopd oAAG kot pe mokd BéAnon (Rinoa va eipatl €d®
ofuepa, £meldn TOTEV®, GOV GvBPOTOG KAl GOV emioThovag, 6Tt 0 NAog Kol o1
"Hmieg Mopoég Evépyetag eivat iomg to onuovtikdtepo Bépa, edbikd yia tnv EAAGSa,
Kol yioo 6A0 Tov mhavitn, pe eaipeon tovg eEomiiopods xat opiopéva Gila Bépata,
OV €MIOTG TPEMEL VO pOG amacyoholy, vouilm 6t glvar to onuavtikétepo. Etot
howmbdv n T eivon pdAdov Sk pov mov Pplokouot €d®. Go e avtég Tig S0
KovPévieg ko Oa knpov&m kou v évapén tov 5% Efvicod Zuvedpiov tov I H. T,

[Motebovpe 6t1 o1 Hreg Moppéc Evéepyelag mpémet va Bpiokovtatl oto kévipo Trg
meptfarioviikng moAtikic, kot étol 10 YIIEXQAE acyoibnke dwitepo pe v
TPOTOAOT] HIOG 6OQOVG TEPIPAALOVTIKNC EVEPYEWNKTS TOALTIKNG, TOV £VvTOTileTor [l
éueact otov oklotikd touéa. [pdrertol edwkdtepa yio véeg puBuicels oyetid He Tig
emepPaoelg e€ocovounong evépyelag, Tov Ha TOPOVGILGTOVY KATA TNV dépKeld TV
EPYOCIOV 060G, amd VLTNPECLoKd TOpdyovIe Tov vrovpyelow, oe £va TopEd TTOL
ovuPdirer mokd omnv un pomoven tov mepPdrrovioc. To YIIEXQAE éyet
mapdAAnia exmoviicel o ocuvvepyaosio pe to EMIL e ovvappodio vaovpyeio xat
GAhovg emoTNOVIKOVS QOopElc, To eBViKG mpdypaupa v Tnv ebvikn petofolrn, ue
otéyo v oflomoinon Kat peiwon tov CO, kat Tev GA oV agplov mov cuufdiiovy
010 @uvépevo tov Begpuoknmiov. Eniong ota mhaicwa avtd, cuvtdybnke kot 1o oxédio
dpaong e titho "Evépyeia 2001" dmov £xovv e€eidikentel oL avaykaies pubuicelg yio
TOV KTIPLOKO TOUED.

Baowdg 6toyoc pag, elval vo EQovpe KTipLo eVEPYELRKA OMOOOTIKA, GE OIKIOUOVG UE
VYNAOTEPY EVEPYEIOKT OmOBOGT, KUADTEPN TOOTNTO KUTOOKELNG, UE TNV ¥PHOM
VAIKOV TEpLocdTEPA PIMKOV TPOG TO MePLPdArov, [ Ereyyo kot motonoinaT. Telkd
e otdyo 10 kKobapdtepo mepifdirov. Ta nepBarloviiKd, KOWOVIKE KOl OIKOVOUIKG
OQEAN 0TS TNV TOMTIKY 0VTT, Elval TPOQEAVY G€ GAOVG LG,

Ytoyxebovpe emiong, OMV OTOSWKY OAAGYR TOV RPOTUM®V TUPOYOYNG KL
KOTOvEAMONG, Katd KOPLo AOY0 ©G TPOG TNV YPNoT TG EVEPYEWNS, MOV &glval 1)
amoapoitntn mpotndBeon Yoo TNV guplhTEPN AMOJOYN KOL TNV TLO YEVIKELLLEVN
dieicduon tov Avaveaoipav [nyov Evépysog.



To cuvédplo cag pe Tov TpoPAnpatiopd mov ba avortuydet og BEQOTH KOVOTOHOV
TEYVONOYIOV, TNV Emimovn spsvvnm(n gpyacio. OpEmV Kal EMOTNUOVOVY, amd Ta
Tapadelypata TAOTIKGY EQApHOYGY, efotkovounon gvépyelog o Ktipo Kot
noheodopkd covoa, Bo cvpuPdher, sipon BéPatog, pe Tov KaAbTEPO Suvatd TpomO
omv vroothpEn Kat diadoon Twv Avavedotuov Inyév Evépysiag 610 £0pHTEPO
Kowd, aAAd kot og pog oto YIIEXQAE.

Agv pével mapd vo, soyndd emvyio, av Ao vréyn ta Bépata gipon BEParog 611 Ba
vrdpEet. To povo, Aoutdv, mov HEVEL Vo W 0RO TO YIEXQAE, sivan n éumpoxtn, 1
OUGLUGTIKY GOS0YN CVTOY TOV CUUTEPACHAT®V (MOTE, VO PNV pEivel 16606 KOTOG
omhd ooV o Epeuve. oTa TAdicw £veg cuvedpiov, oAMG vo Bpet TIG KabnpepIVES TOV
spappoyés otn mn uag Me auTéc AOGY TIG GKEYELG VOLMOm TNV YapG Kot TNV T
va T Ka 10 TUMIKG, "KNPYoo® TV EVopEN TOV EPYOCIOV GOS Kal EDYOHOL KOAN
gmroyia.



XAIPETIZMOI ENIZHMEON ZTO 5° EGNIKO ZYNEAPIO

K. Ntnviakog
Tevikég 'pappatiog Bropnyevieg Yrovpyeion Avantoéng

Ayoammté veumovpyE, KUple Tpdedpe, Kupiss Kot KOpLOL,

NowwBovpe mpaypoatikd 18taitepn kavomoinon mov Ppioxduactes oe avtd 10
oVVESPL0, T0 5° £BVIK OVVESPLO, KOl HAMGTY EXEL LG HOPPT) GTOKEVIPOGTC APOD TO
eni{kevipo NG SpaoTnPTNTUG, Etvat 1) ®gocaiovikn. Eival Lo open anokévipmong
and v @eccarovikn npog v Abfva. Kot yivetol ed®, otov @uoikd yhpo mov ba
énpene va opyavwbel, otov "AHMOKPITO" o onoiog Bewpd 611 givol o poukfvag
ekeivog, 0 omolog mpémel vo maipvel avTég TIG TPOTOPOVAIEG, Yo VO TPOY®POLY
TETOEG OPAGELG MOV TPayHaTiKG givol 1baitepa TOADTIUES Yo TN YOPO  HOGC LG
Befoardve, Ba eivar GAloote yvootd, 6Tt Exovv napbel Tpwtofoviisg kot 18N axd 10
Yrovpyeio Avantuéng otov topéa g evépyslng éyovpe, vouilw, peydio Oetikd
fuota pe v kadbtepn svepyodtepr aflomoinen Tov pueikol agpiov mov Oa nhet Kot
TEPQL TV 0piV TNG XOPAS Hag, Tpog TV AAPavia, enekTelvopevo npog o duTikd Kol
fopeia mov divel pdiiota T0 PUNVLpE NG KaTa&lnong TOL POAOL TNG YDPAG UG, TOU
poOiov mOL TPEMEL Vo MOUEEL M YDPO LLOC, 6TOV gVpiTEPO YBPOo Tov Baikaviov. Kot
BéPare té0eg GAreg mopeuPdosig, otig omoieg dev Ba MBeka ektevéotepo va
avaeepb@.

[évrwg dikatoroysital to dmoto pntéd gine 1 Yaovpyodg Avantuéng, n omoie SuoTuydg
dev umopovace va gival ofjuepa £3®, 110ehe va gival, o dépog mov &xet mer 1) "Eyvartia
g Evépyeiac" ott yivetanr mphypatt évag evepyeuwnkoc kouPog n EAAGSa, pe dheg
VTS TIS OMOPAsELS, Ou EAeya, OTPATTYIKOD YUPAKTHPC Kol gVpUTEPNS ONUACTOC.
AMG 6o MBeka va cog Pefourdow 6Tt givar wéTiun 1 ayovie pog, T0 mog Ba
TPOYWPTGOVHE pe Tayvtepa Pritata otig Hres Mopeég Evépyeiac. To mwg Ba éxovpe
mv koAvtepn duvarh aflonoinon auTdV TOV TNYHV Kol aVTOV TOV SUVRTOTHATOV.
A61L vapyel o Todh peydin Swagpopd o ‘Hmieg Mopoég Evépyelag peta&d tov
onoiov Baitepn Béom £xet m niwaxh kot 1o LH.T. mov &xel éva abdopuPo kot moAd
OVCLOOTIKG £py0, el o WOXD GMUAVTIKT TOLOTIKY Sl@opd avapeco oTiG GAAEG

HOPPES EVEPYELNG.

Kotapynv n mpdt OAn Pploketatl ot yodpo pog, kot 0o uropovoe vo WANGEL Kavelg
Gveta £8®, yio kobstomoinen g mapaywynes. Aev vrdpyet kopia popen e&dpmong,
O6tav WAGUE Yo TNV EREKTACT] TOL mpoyplupotog, yw Ty géacedrion g
anopaitning evépyswg yw v xdpa pag. ‘Exovpe pua gndidbemn avnovyia 61t and
KGmov épyetal. Asv vmbpyel avtd avelbptnta and TiG OMOEGSNTOTE TOGOTIKEG
OAAOYES, VTLAPYOUV TTOL0TIKG, OL®G dev LIhpyel Otav piAdpe v Tig ‘Hrieg Mopgég
Evépyeac,



Ké&be PAua mpodonong tov ‘Hmwv Mopedv Evépyelog etvar kor éva aviictoro
KOMPGTL 0mteEapTnong, and Eéveg mnyég evépyelag. Apa 1 TpdTn VAN eilval £0m, Kot
1aitepa yio TNV nAlaxn evépyela mov Omog £xel damotwdel, 280 nuépeg To xpovo 1
3000 dpeg ov Bupduot Kakd givorl eKeiveg mov pog TpospEépovTal, efvar (o Ty Ty
omoi0l KEAODUACTE VO UTOPECOVHE VO AELOTOINGOVHE 6GO TO SUVOTO KUADTEPT.

Kot éva Ao 0fua, mov Siver kor ovtd e molotiky dagoponoinon otig "Hmieg
Mopeéc Evépysiag, sivat to mepidirov. Otav wirdue yio HME eipacts vrepbve
vroyiag yio o Ofpo tov mepiPdrioviog. Evd vrbpyovv adploteg oavnovyieg kol
vmapyouv  peAéteg  mepPoddoviik@v  emmtcewv Y T ghayiotomoinon
OMOIWVONTOTE TapEVEPYELDY, £0G dev vIdpyet kovéva tétoto {Ntnue. Kot avtd elvon
t0 Ofua, To omofo oto mapeAOov eiye dnplovpynost AavOdvovoa avtimoddTnTa
avépeoso oto YITIEXQAE kot oto Yrovpyeio Avantuéng, avipesa oto mepipdiiov
kot oty ovartuEn. Nopile duwg ott topo éxovv Eexaotel avtd, pe v aviiAnym,
mv Pocikn) apyn TV KatdkInon g PLOGIUNG avanTuéng, mov £PYETOL VO, GTEYGTEL
Kal TNV TPocTacio 1oV TeptPeAlovtog, gAAd kol TNV TPOMONGCH TNG OIKOVOLLKNG
avamruéng.

Bihown avartuéng Aowmdv, odrd pe pio tinbwpikt dogopd and tig HME éumpaktn
ekdHAOT VTV TOU EVBIEEPOVTOE, mOV vEdpPyEl amd to Yrovpyeio AvantuEng elvar
OTL évol QUTOTEAEG LTOTPOYPOULS HECO OTO TPOYPOHUE Yo TNV evépyewd, efvar
axpipds Sdoocuévo oty "sEowkovounon evépyeins kol otig "Avavedoyleg TInyég
Evépyeag” (emyeipnoloxd mpdypappo evépyelog) Kat anod ekel vopilo 61t vrapyet Kol
n obvdeoh pog, koTd xémolo 1podmo, K N cvvepyaocia pag, ywti £xovus pall v
guBbvn vao, pTdoovpe oty evigéotepn Kal kolbtepn dvvart| aflomoinon avtod Tov
VAOTPOYPANUATOG,

Me modd aic10doia epydpacte o' ovtd 10 oLVESPLO, To onolo motedw o611 elvar
Tuxepd Yot &xel va aflonomost ta mopiopate dhwv Tov nponyodpeveov cuvedpinv.
BAEmw v mokvOTnTo TOV OEUdTOV TOV VAGPYOLV KOl TEPUYLEVOULE EIMKPIVE GE
Tpakn xat og £pyo. Ao BELape avTh TN Yopd TNV 6o VOLBOEL quddpuNTa, TOTEN®,
0 gpepvNTAG HECH OTO EPYAOTAPLG TOV, VO, TT) VOLAGEL TOAAUTAGG dTav TNV del péoa
omv (on, péod oty mopaywyh, vo onodidel kapmods Kot vo. KaTaSlhveTal otny
npan. [Motedw 6t1 autd 10 cuvédplo Oa £xel v peyarbrepn duvath cvuPodn ot
auth TV Tpoondlei, £Tol MoTE TPUYHATIKG auTég o mpoondbeles, Kat Wwaitepa ta,
NAlokd, 0o provy meplocdtepo ot Lon pog kar 6o fonbhoovy oy avantoén g
yhpg, oty npoctacia Tov mepBdiioviog, Oa. katabiwbodv npaypatiké oty {wn
Kot oTnV Tpagn.

Me auTég TIG OKEWYELG EVYOUUL KOAT) emTuyic 6TO GUVESPLS GG, KOl TEPLLEVOVE TC,
nopiopata, oTo TVEDHO TNG CLVEPYOCING MOV VIAPYEL TAVIOTE, VO TPOXWPTICOVUE
padi.



XAIPETIEMOI ENIEHMON £TO 5° EONIKO TYNEAPIO

E. Haralon
Yrovpyog Avyaion

Me peyéhn svyapiomon yopetibom o 5° EBviké Xuvvédplo yo tig ‘Hmieg Mop@ig
Evépyetog mov opyavadnke and 1o Ivetitovto Hhwxhg Teyvikfg ko 0 EKEDE
"AHMOKPITOZ". To 0ipoto Tov ovvedpiov KAl 10 TPOYPUUHC TMV OpALDY
VIOGYOVIOL EVOIOEPOVGES UVOADGELS TOV TOAAUTAGY TTVYOV TOV OVOVEQCIHOV
mybv evépystog. TlepthapBdvovial E16NYHOEIG GE TEXVIKG, VOUIKE Kol OKOVOUIKG
Oénoto @AM kot OéuaTe EVEPYEWKNG MOMTIKIG OV ciyovpa Ba Bondnoovv otnv
nepartépa Sieicduot Tev avavedowy Tydv evépyewg (ATIE) otov eAAnvikn xdpo.

H advénon g ypfiong tov ATIE &gt mhéov yivel amodekt oty EAAGSe oha kot
omv Evpomoiki ‘Evoon oav  pwo  avaykoio ouvBikn  Tov  evepYEWKoD
TPOYPAUUOTIONOD TOV TPENEL VoL TpooPBAémet o o, Brdotun avémtvén kot va oEfetat
10 mepPdriov. H apyn ovth katoypboerar mhéov pnté otnv Agvkh Bifio ng
Evpwraiky yio v Evépyeto kat éxet evompatodsi kat otny eBViKy pog eVEPYELIKT)
TOMTIKY 6T0g VAomoleltan péce Tov Enyeipnotoxod Mpoypduparog Evépyeiog alid
Kot PECW SpAoemy GAA®Y ETLEPTCIOKAOY TPOYPAUNET®V Owg TOV TEpIBEAiovTog.

Oa mpémel va onuelndel 61t 10 Emyepnowd Tpdypoppe Evépyelag Oo ddoet
kiviTpa yio emevdioelg mov oromebovy oty avénon me cvpperoyns twv ATIE omd
3,9% 10 1994 ota 11% 10 1999. H Betiks| ot Tdon yuponotel avtovg mov eni xpovia
KOt 60g GTopo oAAG Kot cav moktttkn nyeci vroypépmioy To TAEOVEKTIHATO P0G
avamrTLENG GUAKNG Tpog To TepPdAiov.

Kot BéPote omd tnv onuepwn pov Bfon oto Ymovpyeio Awyaidv evdupépopat
Baitepo. Yl TNV GLVEYLON TNG KOATG oS apyng agod To Atyaio eivar akppdg n
mEPLOYN HE TNV HEYOAVTEPT mpoika dvvaukov ATIE ommg 205W/m’ péon etfioio
évtaon nAokhg aktivoBoiog, péoeg etioteg TayxdTNTEG OVEROL Gve TV 10p/dgvt.
Kol yopaktnpifetor amd v 1Bopopeic TV HIKPOY aveEdpTNTOV SKTOOV OV
LEYIGTOMOLOVY TNV 0tod0TtkdTa TV Epappoyav ALIE.

Ta mphta PApato afomoinong éxovv Moy opyicsl. ‘Etor ond ta 26,8MW
gyKaTeoTNHéVIG 1o)XD0G alohkAg evépyetag, To 14,3MW dniadn mopamdve omd To
GG, Ppickovial 6Ta VIOl TOV TEPIPEPEIOY ToV Aryaidv, dmov Ppioketon Kot TO
GHVORo TV EWTOPBOATOIKAV £YKUTACTACEMY OV @Tdvet Ta. 170kW.



Mo aitepn mroyn oty onolo eotidotnkay oyedacpol kot pétpa 1ov YIIEXQAE
KOl GUYKEVIPMVEL KU1 TO TPOCSMTIKG LoV eVSI0PEPOV £lval 1| E501KOVOLNOT) EVEPYELOG
KoL 1 XpNoT, evepYNTIKN Kol mofntich, nAoakng evépyelng ota Ktiplo kai tovg
owiopovg. Me 1o Béuo autd aoyorovvial GAA®OTE kol nepondve ond to 1/3 tov
glonynosov 1o Louvedpiov. Oa HiBeia e80 va vroypappicn Ty peydin onpacio mov
&yer To Bépa avTd ot votd tov Aryaiov. Tlepipévovpie Avoelg Tov va evappovifovtat
010 VNowdTiko meptPdriov, vo dwtnpodv 10 £VIOVo TUTIKG YpOUO Kol TO LETPO
KAMpakag, kot Tovtéypove ve divovy S16£080 oTig TEGELG TNG TOVPLOTIKNG avARTLENS.
Hpog v avuipetdmon tov 1660 £viovov autol mapoBANKOTOG GKOTEVOLV Kal
Sphogig Tov Yrovpyeiov Onwg 1 HEAETY] Yl TOVG TPOTOVG EVOOUATOONG NALLKOY
OLAAEKTOV oTNV Zipvo.

H rpoondfeia enilvong mpoPfinudtov mov ogopody v avéntvén tov AME dev
TeleLdVEL pE Too aroteAfopato evog ovvedplov. Elpatl oiyovpn opwg ot and v
ouvykévipmon avtfig evég onpoviikod eAdnvikob avBpdmivov  dvvapikod Oo
npoPinbovv Aoelg oe apketd kot onpavtikd tpofifuate. Mall pe tig npocdokieg
LoV OVTEG, 00G OTEAV® BepLLEG gVyEG Yo TNV emttuyia Tov cuvedpiov cag.
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XAIPETIZMOI EHIZTHMON ZTO 5° E@NIKO ZYNEAPIO

K. TpaBasapog
Ipéedpog Evaong Bropnyavidy Huaxig Evépyeiag (EBHE)

®a cvyxapd to LH.T. yia tnv cvveyn 1ov Tpocnadewn vo, Slopyavdvel o1ufepd avtd
10 GLVESpLO Sivoviag TV gukaipia oe Ghovg endg va éxovpe gdkoAn TpocPacn oy
&pguva, oL SleEdyeTal 6TV XDPO HAG CXETIKG KE TO NAOKE CLOTAHRATA.

Eivar ofyovpo 611 011 didpke g Sikfig pov yevidg o oALGEOVHE TOV TPOTO OV
Kotavakdvovpe evépyeta kot Ty mocdtra. [Ipémet howdv va eivon kabapo oe OAovg
pag 611 o1 Avavedotpeg Inyég Evépyerag 6a maifovv éva népa TOAD onpuaviiko poro,
o onoiog dev &ival T0G0 TPOPOVIG GTIHLEPT.

TApepa oty EAMGSa yopw otig 650,000 owoyéveleg Hdn xpMGIHOTOLO0V NALOKO
Beppocipmvo, Eotkovop®dVTag TEPATTIA TOGE EVEPYELX KAt YOp® 6T0 1,5 eKat. TOVOVG
CO; kGB¢ ypodvo.

daivetat apketd kadd avtd, arrd Tpémel va cuAoyioTodpe 6Tt 3,5 eKar. VOLKOKUPLY
dev ypnoiponolovy axdpa niiakd Beppocipova. Kat ot nioxoi Oeppooipoveg gival

1OVO LI EQUPHOYR TNG NAKTG EVEPYELAS,

EAnito 611 pe Tig epyocisg mov Ba TapovslacToby 6e auTd KoL OE EMOpEVa ouvvédpla
Ba £xovpe TN Xapd vo dovue kovovpla mPoidvia KAl véeg EQAPLOYES VO EPYOVTOL
oty Tpakn.

O&ho va oag T 611 1 'Eveon Bopmyovidv Hhakfg Evépyeag etvar ATOPACIOUEVT
va épBel MO KOVTE GTOVG EPEVVNTEG, MO KOVI( OTIV EPEVVA KOl GTTV avamtuén
CUGTNUATOV KL YL AVT6 TO AOYO TPOTN POPE CULUETEXOVHE KAl EVIOYDOVLE TETOL0
GUVEDPIO.
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XAIPETIZMOI EINIZHMON ZTO 5° E@NIKO ZYNEAPIO

B. Mreleoubrtng
Hpoedpog Opyevartuaig Emrponnic Zuvedpiov
EPTAZTHPIO HATAKQN-ENEPTEIAKOQN RYZTHMATON
EKE®E "AHMOKPITOL"

Opeihe va 1o, 611 1 péypt npotvog veurovpyos ITEXQAE ka. [laraldn kat ofpepa
Yrovpyog Aryaiov, Avrdral mipa modd eved frav npddect| Tng wyupt| va tapevpelel
0T0 GLVESPLO Kat vo. arsvBivel yapetionsd, ko  dti npaypoticd kot 1w pe oAkl
TPOCHTIKO EVOIUPEPOV EVIOYVOE TO GUVESPLO KOl TEPLUEVEL TO OMOTEAECHOTA TOV
svvedpiov, yio va to Tpowbfost o epappoyég HECH omd avTioTod EMYELPTCLOKS
Tpoypaupate. ylo. TNV vAomoinon tovg, €tol dote to "Zyédto dpdong pe Titho
Evépyswe 2001", to onofo va onpeimBel kabodnynonke and tig 6 wg vepurovpyd

IMEXQAE, va yivel tpdén.
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SOME REFLECTIONS ON MIRROR
CONCENTRATORS
by

Harry TABOR

The Scientific Research Foundation, Jerusalem, Israel

Optical concentration for solar collector systems has had, in general, one of two
purpose:
I: For thermal systems. The purpose is to increase the energy density at the

receiver surface, thereby increasing the ratio of input energy to thermal losses and
thus permit higher operating temperatures.

2: For photonic or PV devices, we do not wish to raise the temperature of
operation-quite the contrary-so the purpose is different i.e. to reduce the overall cost
of the system if possible.

A third recent application is related to optical energy transport, referred to later.

In the early days of PV development, when PV cells and panels were very expensive,
concentration was the only means of arriving at even a moderate( though not
competitive) cost for solar electricity, on the assumption that a m? of mirror system
was cheaper than a m? of PV panel. And PV devices were limited, in practice, to
military and space applications. Much though was given to the optical
concentration system: Large concentration ratios were sought which, as shown later,
invariably meant continuous tracking.

Personally, 1 have always found this approach distasteful. The stationary PV device,
facing the sun, receiving both diffuse and beam radiation, and producing electricity,
is a most elegant way of harnessing solar energy: to complicate it by adding a
tracking mirror system seemed to me the wrong direction to go.

With the fall in the cost of PV cells and panels from $50/peak watt to $5.0/peak watt
or less, the tendency to use optical concentration has decreased and we are witnesses
to many installations that use large areas of solar panels without any optical
concentration, at costs that whilst still higher than central power station electricity,
are nevertheless acceptable in many cases. as we shall see later, these costs may
possibly be further reduced by the use of stationary mirror systems-often referred to
as mirror "boosters",

For thermal systems, low levels of optical concentration can also be used, not so
much for increasing the operating temperature as for reducing overall cost of energy
produced- if the mirror system is sufficiently low in cost.

We thus see a strong motivation, both for thermal and PV conversion, to find
stationary or semi-stationary optical systems providing a moderate degree of
concentration The term " semi-stationary” means that the system requires some
periodic adjustment but not continuous tracking.
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Figure 1. a: The Shuman stationary flat- plate collector with side-mirror boosters
fitted to the north and south edges. b: A collector with another tilted angle.

The organisers of this meeting have kindly enable me to reminisce on my experience
and experiments over a 40 year period on this subject. Those of you who are familiar
with this area will not hear much that is new - and I apologise: To the others, I hope
you will find it as fascinating as I have.

Prior to the recent development of efficient PV converters, all efforts to harness solar
radiation were in thermal processes: Thus optical concentration systems were
applied to solar thermal collectors, the simplest of which was-and still is-the flat-
plate collector, of which millions are to day in use for domestic water heatin

The simplest concentration system involved side mirror boosters fitted to the north
and south edges of a stationary flat-plate collector. The accent on " stationary” was
to avoid the plumbing complication if the collector had to move with changes in
direction of the solar beam.

This is shown in figure la, a system attributed to the American inventor Frank
Shuman, in 1911. With a mirror length equal to the collector width A, and an angle
of 120° to the collector, the solar beam width was doubled when the beam angle was
parallel to the polar axis, i.e. on the equinox day. on all other days, the beam being
tilted results in a much smaller solar aperture. thus the dotted lines show a beam
tilted 23.5 °, i.e. noon on solstice day, and the solar aperture is only 1.25A. by
choosing a mirror tilt angle of, say 105 ¢ (figure 1b), the solar beam width is 1.52A on
the equinox day but drops very little on the other days (1.49A at 23.5 ?). The
conclusion to be drawn is, that if one does not wish to vary the tilt of the collector, it
may be sufficient to vary the tilt of the mirrors from time to time, taking care to
minimise shadowing of the collector at low and high solar altitudes.

This suggested the concept of a semi-stationary system, which may be called the
"swinging mirror" system [2).

A flat-plate collector facing the equator, i.e. south in the northern hemisphere and

14



— Vicw lovking [rom
! - :
1 upper edge w lowe r\‘\ A
. ; 90°"F edge of collector “ N Ag 8
<- Bast 4 Last \\,Jﬁ -

Morning Afternoon
(a) )
&\\\\&Sj HET ENERGY GAIN WITIONT MIRROR

E/% ADDITIONAL NET EHERGY GAIN FROM HERROR
\{/// f THERMAL LOSSES FROM COLLECTOR

AN

SWINGING MIRROR SYSTEM ()

Figure 2. Optical system of a flat-plate collector facing the equator and the
corresponding curves.

vertical mirror on the western edge of the collector, as can be seen in figure 2. at mid-
day, the mirror is swung over to the eastern edge to exploit the afternoon sun. The
mirrors-silvered-glass-are shown as flat. This was 30 years ago. To day, they
couldbe stightly curved to increase the possible concentration. Note that here, the
purpose of the mirrors was to permit higher operating temperatures, sufficient to
drive an ORC turbogenarator, i.e. organic Ranking Cycle. These units were
developed in the late fifties [3], specifically to exploit the moderate temperatures
obtained from solar collector systems. today, they are used on a considerable scale
to exploit other low-temperature heat sources, such as geothermal energy and waste
to exploit other low-temperature heat sources, such as geothermal energy and waste
heat. one bonus feature of this optical system was that it proved the "shape" of
thedaily insolation curve on the collector from near sinucoidal to near rectangular,
which much improvew the performance of the turbine. This system, figure 2c, shows
an additional mirror on the north side in winter, which is switched to the south side
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TABLE L. Computed Heat Losses irom a Flat-Plate collector, W/m?

Plate temperature 150 C, Glass cover temperature 40 "C, 6 cm rear insulation

Normal biack Selective black
System Type of loss e = 0.95 e=0.15
Radiation loss 920 145
Horizontal facing upwards | Convection loss 406 406
Rear loss 100 100
Total loss 1426 = 100% 651 =46 %
Radiation loss 920 145
Horizontal facing Convection loss 73 73
downwards Rear loss 100 100
Total loss 1093 = 100% 318 =22%

in summer, was feasible because it was used by a farmer in a developing country to
pump water to irrigate his field and he , or one of hiw sons, was available to switch
the mirrors at mid-day and back again before the next morning. It is unlikely that
this system would find a market today, as small-scale PV power is taking over from
small-scale solar thermal power.

The major heat losses from a flat-plate collector are by convection and thermal
radiation between the absorber and its cover glass, with the radiation term being
about twice the convection term. With the introduction of selective absorber
surfaces, the radiation term could reduced by a factor of 6 to 10. This, as shown in
table I, would reduce the thermal losses from the collector to about half, the
convection term now becoming dominant. this promoted proposals for an evacuated
flat-plate collector-clearly doomed from the start-later followed by the evacuated
tube collectors, that are to day made by one or two companies. But thest of glass
tubes rises very rapidly with tube diameter, which constrains the diameter chosen,
this leading to a large number of plumbing connections to make up any desire area.
Several of the pioneer companies, such Philips, have already ceased production of
evacuated tubular collectors. the situation is improved where this collector is used in
a though concentrator since the number of tubes for a given solar aperture is
reduced. this was the philosophy and technology developed by the Jerusalem-based
LUZ Company that led to the 350 Mwe of solar-power production in Kramer
Janction, California.

If the collector is horizontal facing downwards, convection may be suppressed
though the conductivity of the air remains. As Table I shows, ( taken from ref, |
with the units changed and small corrections) the total thermal loss is more than
hatved again.

A collector facing downwards requires that a mirror be placed below the collector.
but the recognition of the need to avoid constantly changing the tilt of the mirror,
led to a study of solar geometry and a philosophy for mirror design.

(a): The azimuthal motion of the sun during the day, i.e. from east to west, is much
greater than the altitude change. fortunately , the former can be accommodated
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Time from solar noon, hours 0 | 2 3 4 5

EWYV angle, degrees 23.5 24.2 26.6 31,5 40.9 59.2

These are angles on the June solstice. The angles are negative on the December solstice.

without tracking if the mirror is cylindrical in form, with cylindrical axis horizontal
in an east-west direction. The image of the sun moves horizontally during the day
in a straight line parallel to the cylindrical axis so that a long absorber placed at this
line will receive the focused radiation throughout the day without the need to move it
or the mirror. this is exactly true for the equinox days. for other days, the image line
moves parallel to itself from side to side, which we refer to as the altitude effect-and
may be accomodated by making the absorber sufficiently wide. Tis, of
coursereduces the geometrical concentration ratio-here defined as the aperture width
of the mirror/width of the absorber.

(b): The solar position causing this image line swing is the solar altitude projected
on a vertical N-S plane and, when measured from the equinox position, the polar
axis of the earth, is referred to as the EWV angle, which varies both with the time of
day and the day of the year, is shown in figure 3, taken from ref. 2. the larger values
of EWV near sunrise and sunset are not omitted from figure 3, though they appear in
the original reference.

The figure shows that whilst the EWV angle is zero at all hours of the day on the
equinox day, it varies considerably on other days with the maximum swing on the
solstice day. Thus on this day, in addition to the 23.5 ¢ altitude change, the
declination, from the equinox day at noon, there is an additional angle as we
depart from mid-day, as shown in the following table.

The total "acceptance” angle 2@ of a mirror system is the limiting angular swing of
the solar position where all, or nearly all, the reflected rays fall within the size limits
of the absorber. Thus a dish mirror pointed at the sun needs a minimum acceptance
half angle ® of (1/4)°, since the radius of the sun, as viewed from the earth is (1/4)".
for a cylindrical mirror with the cylindrical axis horizontal in the E-W direction, 2@ is the
EWYV angle, positive or negative, depending on the season.

The acceptance angles shown above result in only small degrees of concentration,
which may be adequate for some purposes. Where more concentration is essential,
the semi-stationary mirror is used. For example, for the tilt to have say two values,
the edge of the acceptance angle is set at 23.59 from the polar axis position on the
21st of march and, with a mirror acceptance angle 2@ of, say 8° (i.e. 31.5 - 5 -23.5), the
system accepts 6 hours of radiation on the solstice day-and more on other days. on
the 21st of September, the tilt of the mirror is changed to collect during the winter
season. there are thus two tilt changes during the year. With more frequent tilt
adjustments, a narrower acceptance angle can be used, resulting in a larger potential
degree of concentration.

Figure 4 shows the geometry of a collector system built nearly 40 years ago that
incorporated the inverted collector principle plus a semi-stationary mirror. Multiple units
were assembled to increase the length in the east-west direction in order to avoid serious
loss of reflected energy arising from the azimuthal swing.

Interesting is the choice of the axis of rotation for mirror tilt adjustment. this could
conveniently be at the northern or southern edge of the mirror frame. but it is then found
that the acceptance angle changes with the mirror tilt. Reference 2 shows that, if the
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Figure 3. Daily hours of accepted beam radiation for any day of the year, measured from
the March equinox' for a horizontal east-west V angle, measured from equinox (90-L)

rotation axis corresponds to the centre O of a circle passing through the focus and the N
and S edges of the mirror, the acceptance angle is substantially unchanged with mirror
movement. This principle was used in the design of a solar cooker [5], even though the
mirror was dish, not cylindrical. the cooker was rotated, on a vertical axis, every few
minutes to follow the azimuthal swing of the sun and the tilt adjusted to follow the altitude
changes. Figure 4 shows the horizontal axis of rotation higher than given by this principle
because a larger swing was needed to reduce shading. for the same reason, the "under-
slung" mirror in the above example is asymmetrical to reduce shadowing. note that the use
of a secondary mirror accommodates a wider range of V angles. with a double-sided
absorber, the symmetrical or " trough-mirror" geometry is used.

Figures 5a and 5b {2] show two trough designs. figure Sb, with the optical axes of its two
parabolic-profile sections each tilted an angle @ to the centre line, is of particular interest
because of its similarity to the Compound Parabolic Concentrator (CPC) trough
discussed below: if the B-B' is closed off by a cylindrical section of radius FB-and the
absorber is extended down to this section, we arrive at a CPC. Indeed, some of my
own designs did just that, but the credit for the CPC development must go to Prof.
Rotand Winston and his collaborators who, in 1974, expounded the theory and
provided a practical basis for completely stationary concentrators with a small, but
useful, degree of concentration.
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Figure 4. The geometry of a collector system built nearly 40 years ago.

One critical contribution was that, for a geomtry such as shown in figure 5b, the mirror
halves could be extended upwards-thereby increasing the concentration ratio-and the
reflected rays would still end up on the absorber, with some undergoing more than one
reflection. this is referred to as " non-imaging" optics [10]. The extension upwards may be
continued untill the aperture no longer increases, i.e. the perture walls become parallel, as in
figure 6, where the concentration ratio reaches its theoritical limit, which can be shown to
be; '

Crax = l/cos® Q)

From the solar geometry and the rise and the shape of the daily intensity curve, a
total range of EWV angle of 60 ¢ to 70 ® during the year will include most of the
incident beam energy. for mirror with small acceptance angles, the tilt will need
periodic adjustment as shown bellow.
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Acceptance, half-sagle, @,

degrees 5 7.5 10 15 30
Total angle 16 10 15 20 30 60
Number of mirror shifts per
year 10 6 6 4 fixed
C max 11.5 7.66 5.76 3,84 2.0

AXIS
of
PARABOLAE
A-BA"-B"
"

(a)

Figure 5. The symmetrical diametral case

tb)

Taking, for example, the case of mirror acceptance angle 20 of 10 9, the 10 mirror
tilts from equinox position during the year will be:

Span | 2 3 4 5
Degrees 0to10 |10to20 | 20to30 | 20to 10 | 10t0 0
Day No, counting from the
day 0-19 19- 41 41-91 | 141-163 | 163-182
to 141
Acceptance hours, +/-
about solar noon 6.0-2.76 | 4.6-2.76 | 4.1-2.76 td 2,76 - 4.6 | 2.76 - 6.0

The spans 6.0 to 10.0 for the second part of the year are similar but the tilt angles are

nepative.

The daily acceptance hours can be increased by more frequent shifts which, with the same
mirror acceptance angle 20 = 10 %, increase the total angle covered. for example. for
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Figure 6. CPC, compound parabolic concentrator

14 shifts per year, the minimum acceptance hours became +/- 3.9 about solar noon,
compared with minimum 2,76 hours for the 10 shifts per year case.

Span, degrees 0-10 | 10-20 | 20-30 | 30-40-30 | 30-20 etc.
which occur on days 14 30 51 91 131 162 etc.

A completely stationary collector, to accept the solar beam over all hours and all
days cannot provide concentration but, for acceptance over the major part of the
year and the significant hours, a concentration up to somewhat less than 2x can be
obtained.

The maximum concentration Cmax given above are not the optima in any real
system. This is because, as mentioned above, as the mirror length is increased to its
maximum, the walls become nearly parallel, i.e. very little extra aperture results from
a large increase in mirror material. High quality mirrors are not cheap and, if plastic
mirrors are used, they need suitable backing. Therefore, in any real system, the
mirror is truncated, resulting in less than the maximum concentration.
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Figure 7 and 8. The solar furnace and a typical curve of I' versus Q

Equation | gives the maximum concentration ratio for a linear concentrator, i.e.
"trough" mirror or cylindrical lens. For a "dish" concentrator, equation 1 is replaced
by:

Cmax = l/sin?® @

This equation shows that, in theory, very high concentration ratios can be expected
from a perfect mirror, pointing at the sun and with perfect tracking, if the half angle
of acceptance © corresponds to the apparent radius of the sun as seen from the earth,
which is approximately 0.27 ®. This leads to a maximum possible concentration of
45,000 for dish concentrator, or 212 for a linear concentrator.

There is unfortunate constraint that does not show up from equation | and 2, but is
clearly illustrated if we write the equations for concentration of an optical system in
their more basic form, i.e.

for the linear concentrator C = sin{¥/sin® (1a)

and for the dish concentrator C = [sin€d/sin’® (1b)
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Figure 9. A "central receiver" or "power tower" concept

where © is the half-angle for the incident beam, and Q is the half-angle for the
emerging beam. Thus equations | and 2 give maximum concentration factors when Q
is equal to 90 °.

As an example, figure 7 shows a "furnace" in the form of a paraboloid of revolution dish. If
the half angle Q of the reflected beam from the rim is say 45 °, the theoretical
concentration is reduced from 45,000 sin’Q = 22,500 - which is further reduced by
he reflection losses, pointing inaccuracies, any gaps in the mirror if made of sections
rather than one continuous surface, and by the absorption coefficient a of the
target. If the target is a cavity, this coefficient is very close to 1.0-but so also is the
emittance. The extra heat loss is compensated by the large concentration.

Figure 8 shows a typical I" versus Q curve. If this is applied to a solar beam incident
on the mirror of figure 7, then, by dividing the mirror up into circular rings where I"
is constant for each ring and, integrating over the whole mirror, we obtain an average
I"c which is about 0.95 for this I" and €: The figure falls rapidly with increasing Q. Thus
the " penalty" for chosing very large values of € - to get greater concentration-becomes
serious for Q much above 60°. As indicated above, if the target is a cavity
absorber, this penalty does not apply.

Two axis tracking may not be considered practical for a large' mirror system

including the target, and Prof. F. Trombe, when he built his famous solar furnace
in the pyranees in the 50's, used a fixed concentrator plus a flat heliostat. but this is
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limited in size, which led to the " tower" concept, which involves a large number of
flat, (or nearly flat) heliosta mirrors spread over a large area of ground, each
directing its reflected beam on to a target mounted on a tall tower, figure 9. despite
the large number of heliostat mirrors used, the maximum concentration obtainable is
far below the target shows a fragmented mirror with relatively small average value of
Q.

This has led to the use of a secondary concentrator, one form of a which is a three-
dimentional CPC that converts the small half-angle Q of the solar field to a value
approching 90 ? opposite the target, thus increasing the concentration ratio, This is
illustrated in figure 6¢. the terget is a cavity receiver, so that thereis no I factor loss.
The WIS solar concentrator facility has recorded concentrations exceeding 10,000
suns ( including mirror losses) when incorporating a secondary concentrator. a very
recent development in this direction is refered to as TERC-tailored edge-ray
concentrator [11].

One may ask why the interest in ever higher concentration factors that have already
yielded working temperatures of 1,500 °C, (with 2,000 °C expected with further
requirement), far in excess of what is needed for industrial process heat or steam for
turbines. One very interesting possible application, now being explored by the WIS
together with industrial partners, is for the production of power by means of a
combined cycle i.e. a gas turbine receiving heat at very high temperatures which
discards heat at a moderate temperature which is used, via a heat exchanger, to
produce steam for a conventional steam turbine. The high-temperature cavity
absorber referred to above is a chamber that heats air, which is the "gas” of the gas
turbine. overall conversion efficiencies-from solar heat to electricity,-of up to 60 %
may be expected.

Returning to the question of tracking, I mentioned earlier my philosophical
objection to continuous tracking applied to PV panels. But I also had a very
negative feeling for thermal systems, where concentration and continuous tracking
may be unavoidable. (See Appendix I)

It should be remembered that, in the early days, solar scientists and engineer were
thinking primarily of small solar installations -as an aid to the development of LDC'
s (Less Developing Countries)-and one question was, would a tracking system get
the maintenance it intrinsically needed ? To day, people are thinking about large
installations and the logic has changed on two accounts:

1: Maintenance is always better in large installations with trained service personnel
on duty,

2:  The use of electronics and computer control. The LUZ company' s 350 Mwe of
installations in California ( > 2 million m? of solar aperture) uses continuous
tracking successfully, though this is single, horizontal-axis, which is much simpler
than two axis tracking as is needed for the heliostats of a solar tower installation.

A word about reflector materials-and we should remember that, for large
installations, a major cost item is the mirrors. the very high conversion efficiencies
that are the target of the WIS developments, with the corresponding reduction in the
size of the solar field, may change the influence of mirror cost. Glass is one of the
most stable materials in our technological inventory and rear-silvered glass, copper
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plated for protection, is one of the best mirror materials known for high reflectivity
and durability. But it is heavy, fragile and not too cheap. Initially, it was only
available in fiat sheets but single-curvature mirrors are now available at somewhat
higher cost.

There has thus been a great deal of activity in the search for alternative mirror
materials, including rear-silvered plastics, stretched thin metal mirrors etc. as this
activity is still going on, I will not detail it. I will, however, illustrate from my own
experience, the frustration that developers can suffer. The 3 kWe solar ORC turbine
exhibited at the UN Conference on New Sources of Energy in Rome, in 1961, used
inflated plastic cylinders ( mounted horizontally with axes east-west). Part of the
circumference was aluminised to form a cylindrical mirror whilst the rest was left
clear and constituted the "box" of the collector. Change of the EWV angle was
allowed for by periodically "rolling" the cylinder along the ground. It is difficult to
conceive of a large mirror using so little raw material. But imagine our
disappointment when over time, the aluminising "disappeared”, the results of minute
vibrations of the cylinder caused by wind.

ENERGY TRANSPORT

(a) With the development of fibre-optic cables-which can transfer optical signals-or
energy-with very small optical loss, the possibility exists of transporting solar energy
over long distances-from areas of abundance to areas needing the energy-by
concentrating the solar radiation on to the input side of such a cable.

One fascinating possibility is to have a chain of solar stations in a given solar "belt"
so that energy is -harnessed continuously 24 hours a day, 365 days a year despite
local cloudiness and night-time. this is an international "optical grid" instead of an
international electrical grid, (and I suspect the political difficulties may prove greater
than the technological ones!). Note that this approach avoids the need for large-
scale energy storage, currently one of the major problems for large-scale utilisation
of solar energy.

(b) The use of high concentration optics is now being considered for the transport
of solar energy from satellites ( where it is collected) to non-sunny areas on Earth,
where it is needed. The supply can be continuous.

(c) A variation of (b) is the transfer of solar energy collected by one satellite, the
power satellite, to other satellites that need energy.

These are examples of the exciting possibilities for exploiting what we have learnt
about solar concentrators.
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APPENDIX I
{ Quote from Solar Age, March 1983, p. 10)

HONEYWELL DISMANTLES SOLAR ENERGY SYSTEM

On November 19, 1978, Senator David Durenberger pressed a button and a phalanx
of gently curved parabolic collectors trundled into position to catch the sunlight.
They were part of a $ 2 million system at Honeywell' s offices in Minneapolis that
were to heat, cool and provide hot water to eight-story building. Four years later,
with considerably less fanfare, the collectors came down and the system was shut off
for good, though it stopped working a year earlier.

A Honeywell spokeswoman told Solar Age that the system' s maintenance costs
exceeded the value of the energy produced. Neil Sher, who directed the company' s
energy centre when the system was designed and built, confirmed that the tracking



mechanisms had to be adjusted frequently as  the building settled. " Keeping the
collectors aligned properly was the main problem" Sher said. according to a
Honeywell statement, energy savings amounted to about § 6,000 a year ( less than
one third the level originally projected) and it cost much more than that to maintain
the collectors....

Remember. This was two decades ago: The situation to day would be much
improved-as demonstrated by the LUZ experience.
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PRESENT STATUS AND FUTURE PROSPECTS
OF PHOTOVOLTAICS
BY
E.K. Stefanakos & B. Krakow
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ABSTRACT

Growth of the photovoltaic (PV) industry appears to be accelerating. PV module production rose
to 83 MW, in 1995 and, barring unforeseen mishaps, it will exceed 90 MW, in 1996. Moreover,
announced expansion plans of U.S. manufacturers will add more than 50 MW, of additional
production capacity in the next few years to more than double their current capability. Manufacturers
outside the U.S. are also boosting their capacity. Potential for the market to absorb this production
increase is enhanced by announcements issued recently of plans for installation of several large (4
to 100MW,) systems. These still represent a very small amount of power relative to the total
generating capacity in the U.S. Research is progressing to develop PV technologies that can be
generally cost competitive with fossil fuel generated power. When that point is reached, PV power
can become a substantial component of the generating capacity in the U.S. and world wide.
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1.0 Introduction

Photovoltaic solar cells convert daylight into electric power. Daylight varies in intensity but it
exists everywhere., Thus it is posible to produce electricity everywhere without buying,
transporting or suffering the hazards of fossil or nuclear fuel.

Photovoltaic cells are basically semiconductors with junctions where p-doped (electron deficient)
semiconductor material interfaces with n-doped (electron surplus) semiconductor material. When
sunlight strikes the cell, electrons are driven across the p-n junction and through any external
circuit connected to the cell as illustrated in Figure 1-1. Producing this electric current requires
no moving parts or high temperatures. Arrays of photovoltaic cells can be wired in series and
parallel circuits to produce any required current and voltage.

Sunlight

Front
Contact

Cover
Glass

AGNESivE oo fruuienud)

Anti-Reflection
Coaling Electron

e

n-Type
Semiconductor Back

Contact
p-Type

Semiconductor
Figure 1-1 Sunlight creates electron-hole pairs which are separated at
the junction by a potential barrier, creating a voltage that drives a
current through an external circuit.

At this time the price of solar cells is high, making solar power more expensive than power
produced by conventional power plants. However, ongoing research on their science and
manufacturing techniques is reducing this cost. This paper will discuss the status of these
industrial and scientific developments.
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2.1 Market Status
2.1.1 U.S. PV Module Shipments Reach New Record 31 MW In 1995.

Photovoltaic cell and module shipments by the U.S. PV industry rose to a new record 31 MW in
1995, an Energy Information Administration survey shows (see Tables 2-1 to 2-5).

The figures, considered the most authoritative available, reflect a PV industry in a state of
accelerated growth. Shipments doubled from 15.5 MW to 31 MW in only three years between 1992-
1995. Module shipments rose more than 500% between 1985-1995.

The survey clearly demonstrates the importance of exports to the U.S. PV industry. Of the 3 1 MW
of modules shipped by U.S. producers in 1995, 19.8 MW were exported, 63% of the total.

Crystalline silicon maintains its overwhelming dominance in the PV market, accounting for 29.7
MW, or 96%, of the 31 MW total shipped last year. Thin-film silicon accounted for only 1.2 MW
in 1995, or 4% of the total. The market for concentrators dropped to 53 kW in 1995 after reaching
231 kW in 1994.

Average price per peak watt showed little change last year, averaging $4.39, compared with $4.22
in 1994, This is likely an indication of the strength of the PV market, a reflection of the fact that
manufacturers didn’t have to cut prices to generate significantly higher sales.

The commercial market accounted for 8.1 MW in 1995, while 7.19 MW went to the industrial end-
use market and 6.27 MW went to the residential end-use market.

Table 2-1. Distribution of Photovoltaic Cells and
Modules, 1993 - 1995

Shipments

(peak kilowatts)
Recipient 1993 1994 1995
Wholesale Distributors 10,354 13,248 16,413
Retail Distributors 862 1,230 1,181
Exporters 151 17 321
Installers 1,278 2,443 4,098
End Users 2,295 1,892 458
Module Manufacturers 5,256 6,174 5,794
Other 754 1,073 2,793
Total 20,951 26,077 31,059
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Table 2-2, Shipments by Type of Photovoltaic Cell and Module, 1993-1995

Shipments (peak kilowatts) Percent of Total Shipments
Type 1993 1994 1995 1993 1994 1995
Crystalline Silicon
Single-Crystal 13,560 16,520 19,857 65 63 64
Cast and Ribbon 6,587 8,264 9,883 31 32 32
Subtotal 20,146 24,785 29,740 96 95 96
Thin-Film Silicon 782 1,061 1,266 4 4 4
Concentrator Silicon 21 231 53 0 1 0
Other 2 0 0 0 0 0
Total 20,951 26,077 31,059 100 100 100
Table 2-3, Value and Average Price of Cells and Modules by Type 1994 and 1995
1994 1995
Value Average Price Value Average Price
(thousand (dollars per peak watt) (thousand (dollars per peak watt)
Type dollars) Modules Cells dollars) Modules Cells
Crystalline Silicon
Single-Crystal 64,718 4.53 3.00 67,002 4.44 2.48
Cast and Ribbon 30,925 3.84 1.47 42,527 435 3.52
Subtotal 95,643 422 2.92 109,529 4.39 2.54
Thin-Film Silicon 7411 7.00 6.60 8,839 7.00 3.73
Concentrator Silicon w W W w w w
Other w w w w w w
Total 105,858 4.46 2.97 118,429 4.56 2.53
Table 2-4, Number of Companies and Total Shipments of Photovoltaic Cells and Modules, 1985-1995 (Peak Kilowatts)
Number of Photovoltaic Cell and Module Shipments
Year Companies Total Import Export
1985(a) 15 5,769 285 1,670
1986(a) 17 6.333 678 3.109
1987(a) 17 6,850 921 3,821
1988(a) 14 9,676 1,453 5,358
1989(a) 17 12,825 826 7,363
1991(a) (b)19 (b) 13,837 1,398 7,544
1991 (a) 23 14.939 2,059 8.905
1992(a) 21 15,583 1,602 9,823
1993(a) 19 20,951 1,767 14,814
1994(a) 22 26,077 1,960 17,714
1995(a) 24 31,059 1,337 19,871

() = Does not include shipments of cells and modules for space/satellite applications.

(b) = Includes imputed data for one nonrespondent, which exited the industry during 1990.

Note: Total shipments as reported by respondents includes alt domestic and export shipments and may include imports that subsequently
were shipped to domestic or foreign customers.
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Table 2-5. Shipments of Photovoltaic Cells and Modules by Market Seetor, End Use, and Type, 1994 and 1995

Crystalline Thin-Film Concentrator  Other 1995 1994
Type Silicon Silicon Silicon Total Total
Market Sector
End Use
Industrial 6,981 217 0 0 7,198 6,855
Residential 6,226 31 15 0 6,272 6,632
Commercial 7.784 286 30 0 8.100 5,429
Transportation 2,140 243 0 0 2,383 2,174
Utility 3,724 28 7 0 3,759 2,364
Government 1,979 20 1 0 2.000 2,114
Other 906 441 0 0 1,347 510
Total 29,740 1,266 53 0 31,059 26,077
Electricity Generation
Grid Interactive 4,423 157 5 0 4,585 2,296
Remote 7,993 222 18 0 8,233 9,253
Communication 5.140 14 0 0 5,154 5.570
Consumer Goods 1.013 12 0 0 1,025 3,239
Transportation 4,049 154 0 0 4,203 1,128
Water Pumping 2,680 47 4} 0 2,727 1,410
Cells/Modules to OEM 2,622 565 0 0 3,188 1,849
Health 775 l 0 0 776 79
Other 1,045 95 30 0 1,170 254
Total 29,740 1,266 53 0 31,059 26,077

Source: Energy Information Administration, Form EIA-63B, “Annual Photovoltaic Module/Cell Survey.”

2.1.2 PV Module Sales Worldwide Seen As “Strong,” Likely To Pass 90 MW In 1996

The photovoltaic industry worldwide is experiencing a strong sales year with the outlook now that
total shipments for 1996 could surpass the 90 MW mark. This follows two previous strong growth
years in 1994 and 1995 after relatively slower growth in the early 1990's as shown in Table 2-6.

With most of the 1996 calendar year gone, production of PV modules in 1996 by the international
PV industry, barring unforeseen developments, appear likely to reach the 90 MW mark for the first
time and could, if present demand accelerates, hit 93 MW or more.

A survey of module manufacturers by PVIR shows the industry is in the midst of a strong sales year
with demand remaining brisk as the final months of 1996 approach. While the breadth and depth of
demand isn’t uniform across all manufacturers, it’s certainly safe to forecast another record for the
international PV industry.
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Table 2-6. Worldwide PV Module Manufacturing Activity
MW/p
1988 35
1989 42
1990 48
1991 54
1992 58
1993 62
1994 72
1995 83
1996 Forecast 91-93

2.1.3 Production Capacity Growth
U.S. PV Industry To Boost Production Capacity More than 50 MW In 5 Years

The U.S. photovoltaic industry is on the verge of an extraordinary manufacturing capacity
expansion during the next three-to-five years.

On going capacity expansions by established module producers using proven ingot-based crystalline
silicon PV technology, amounting to around 50 MW over the next three-to-five years, will more than
double current U.S. capacity. In addition to market-proven crystalline silicon production capacity
expansions, module production capacity based on newer technologies, such as amorphous silicon,
and emerging technologies, such as cadmium telluride and copper indium diselenide, will add tens
of MW of new capacity over the next five years. If PV module production capacity proceeds as
projected, U.S. module output capacity could triple from current levels by the year 2001. These
figures, of course, don’t include sizable capacity expansions outside the U.S.

In addition to established crystalline silicon module producers, non-ingot-based crystalline silicon
technology is expected to enter the market full scale within five years. Key U.S. industry players in
this category are ASE Americas, AstroPower, Evergreen Solar and Ebara Solar.Manufacturing.
Expansions to pilot-scale and commercial production are now underway, with a few tens of MW of
capacity expected within five years.

Turning to thin-film PV technology, few to many tens MW of amorphous silicon (a-Si) commercial
production capacity are expected over the next five years. Key U.S. a-Si industry players include
United Solar Systems/Energy Conversion Devices, Solarex and lowa Thin Films.

Entirely new PV technology market entrants in the next half decade will include cadmium telluride
and copper indium diselenide thin-films. A few tens of MW of Cd Te module production capacity
and a few MW of CIS manufacturing capacity may come on stream during the next five years. Both
technologies could significantly reduce the cost of PV-generated power. Key U.S. industry players
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in CdTe technology are Golden Photon, Inc. and Solar Cells, Inc. Key U.S. industry players in CIS
technology are Siemens Solar, Energy Photovoltaics. ISET, ITN and Solarex.

In addition to all of the above, concentrator PV technology could enter the commercial market in a
substantial way within five years. Manufacturing expansion is underway in this market segment, with
few (to many?) tens of MW (expected) in the next 3-5 years. U.S. industry players in the
concentrator field, in addition to cell manufacturers, include ENTECH, Inc., Photovoltaics
International, Amonix, Midway Labs and Alpha Solarco.

Every major manufacturer of PV modules in the U.S. is currently adding to production capacity,
with total growth in capacity either underway, scheduled to begin within the next year or reliably
announced .

The commercial PV industry, now about 20 years old, has never experienced this kind of
manufacturing capacity growth. In addition, several manufacturers outside the U.S. are also currently
boosting capacity. India alone is in the process of becoming a major world producer of PV modules.

2.1.3.1 Crystalline Silicon Modules

Established companies using crystalline silicon are boosting capacity by large increments. Solarex,
the largest producer of polycrystalline silicon modules in the world, is tripling the capacity of its
Frederick, MD, plant to around 20 MW/year, Siemens Solar Industries, Camarillo, CA, is boosting
its production capacity by about 50%. While the firm declines to say what its capacity will be after
the expansion, knowledgeable observers say the firm, which is the largest producer of modules in
the world, currently has a yearly manufacturing capacity of around 20 MW. Also, Solec
International, Hawthorne, CA, is increasing its capacity to produce crystalline silicon modules by
a factor of about five to a level of some 18 MW/yr.

Table 2-7. U.S. Photovoltaic Crystalline Silicon Celi/Module Manufacturing
Expansion Profile

Company Cell Material New Mfg. Capacity/Yr.

Solarex polycrystalline silicon To 20 MW total
Frederick, MD

Siemens Solar single crystal Si To 30 MW total
Camarillo, CA ‘

Solec International single crystal Si To 15-18 MW total
Hawthorne, CA

EBARA Solar, Inc. dendritic web 1 MW
Large, PA

Estimated Manufacturing Capacity Expansion ~40 MW
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2.1.3.2 Thin Films Modules

This year may be remembered as the year thin-film photovoltaics passes the threshold from
promising early commercialization to likely contender for future market leadership. A combination
of new production capacity and the initiation of output from plants completed earlier will add a
minimum of 18.5 MW of thin-film module production capacity in the U.S. within the next two years,
much of it within the next 12 months (see Table 2-8 below). The impact of these numbers on the
PV module industry worldwide is obvious. The 18.5 MW figure is over half the 31 MW figure for
total U.S. PV industry module shipments in 1995. And the 18.5 MW figure compares with total U.S.
thin-film module output of only 1.2 MW in 1995. A significant factor in this evolving story is that
two of the new plants involve large-scale market introduction of two entirely new cell materials.

Global Solar Energy will build a 1.5 MW copper indiumn diselenide (CIS) module manufacturing
plant in Tuscon, AZ, in 1997. This marks the first full-scale commercialization of CIS technology
in the world. CIS has long been considered a promising low cost, relatively high performance thin-
film material for PV applications. Beginning in 1998, the PV industry and PV system customers will
have real world results to assess the future for CIS.

Golden Photon is fully commercializing its CdTe thin-film technology for the first time. Its 2 MW
CdTe thin-film module manufacturing plant has been completed for about two years, but the facility
has never produced product at anything approaching capacity. But Golden Photon has completed
a $17 million financial agreement to install 500 PV battery charging stations in Brazil and this
development could produce an immediate and large-scale demand for Golden Photon’s CdTe thin-
film modules.

United Solar Systems Corp., Troy, MI-the joint venture between Energy Conversion Devices, Inc.,
and Canon, Inc., of Japan-completed a new manufacturing line capable of producing 5 MW of thin-
film a-Si modules per year in early 1996. This facility is producing USSC’s advanced triple-junction
cells.

In addition to a variety of new triple-junction solar products introduced in July, USSC has
developed two new roofing products that will be commercially introduced in early 1997: a solar
shingle for residential rooftops and a solar metal product for commercial rooftops, both of which can
be integrated into traditional roofs without additional supporting structures and installed by
commercial roofing companies.
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Table2-8. U.S. THIN-FILM PV MODULE MANUFACTURING PLANT

PROFILE
Company, Cell Material Location Mfg. Capacity/Yr. Completion
Solarex a-Si James City County, VA 10. MW 1997
Global Solar CIS Tucson, AZ 1.5 MW 1997-98
United Solar a-Si Troy, MI 5. MW 1996
Golden Photon CdTe Golden, CO 2. Mw Completed

Solarex has established a joint venture with Enron Corp., Houston, TX, to develop large-scale PV
power generating systems, both in the U.S. and abroad. Solarex says it is on schedule to begin
producing thin-film a-Si modules during the first quarter of 1997 at its 10 MW plant now undet
construction at James City County, VA. Solarex announced Sept. 17 that silicon deposition
equipment specified for this plant and to be used in the manufacturing process was to be shipped in
late September for installation at the facility. The deposition equipment “is one of the world’s
largest, fully automated production systems and includes over 80,000 cubic feet of vacuum
chambers,” Solarex said. The plant will produce “a tandem junction, large area thin-film module
that will be used for building integrated and utility applications.”

In addition, the 18.5 MW figure is likely to grow even larger soon. Solar Cells, Inc., Toledo, OH-
which has brought its cadmium telluride (CdTe) thin-film technology to commercialization status-is
expected to announce a sizable new module manufacturing facility soon. One source said it could
well be in the 10 MW/yr. range.

BP Solar--the photovoltaic division of international oil giant British Petroleum--has paid $7.1
million to acquire the 10 MW amorphous silicon (a-Si) thin-film module manufacturing plant in
Fairfield, CA, owned by Advanced Photovoltaic Systems, Inc., Princeton, NJ, which is currently in
reorganization under bankruptcy court supervision. The 10 MW module manufacturing plant in
Fairfield, CA, dedicated in early 1993, has produced product on a limited basis, but has never
approached capacity production. Solarex Corp., Frederick, MD, in 1994 was granted a temporary
restraining order by the U.S. District Court in Delaware in its patent infringement suit filed in 1993
against APS. Solarex said the order held that APS was “temporarily restrained from making, using
and selling any thin-film a-Si PV product.......... at APS’s facilities in New Jersey, California or
elsewhere in the U.S.”

A major question now is what BP Solar will do with the facility. BP Solar is currently
commercializing its cadmium telluride thin-film technology, but has no history of interest in, or
R&D on, a-Si PV technology. Modifying the APS plant to produce CdTe thin-filim devices would
require very extensive--and expensive--modification of the manufacturing line, but it could very well
be worth it to BP Solar if they’re paying a low enough price to buy the plant.
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BP Solar, the largest module manufacturer in Europe and third largest in the world with 1995 module
shipments of more than 7 MW, is currently expanding its presence in the U.S. market. The firm
opened a fully-staffed sales office in Houston in 1995.

2.1.4 Market Growth

Some announced plans for large PV installations could absorb the proposed expanded production
for a few years.

The basic commercialization problem PV technology has faced for 20 years - markets will explode
when module costs decline, but module costs can’t decline much until the market grows much larger
- could begin to be solved if current trends continue. Several entities with a considerable degree of
credibility have announced very sizable PV power systems that, if built as planned, would dwarf any
PV system now operating in the world (see Table 2-9). These systems alone, if built as planned,
could prove the long-held adage that economies-of-scale will lead to sharply lower module costs,

Table 2-9. New Large-Scale Photovoltaic Power Systems Now Planned Worldwide

Installing Entity Location Size Module Supplier Cell Technology Cost Date
Amoco/Enron  Hawaii 4 MW Solarex Thin-film a-Si $7 million 1997
Amoco/Enron  India 50 MW Solarex Thin-film a-Si =~ meemeemees e
SMUD* California IOMW e emmmimeneees e 1997
CSTRR** Nevada 100 MW Amoco/Enron Thin-filma-Si - eeeee-
CSTRR** Nevada 70 MW ENTECH Concentrator ¢c-Si =~ -em-mmemee e
CSTRR** Nevada 50 MW PV International Concentrator ¢c-Si =~ memmmeemem e

Solar Cells Inc. Thin-film CdTe
UPVG*** Various 8.5 MW Various Various ~ mememeeme e

*Sacramento Municipal Utility District, CA
**Corporation for Solar Technology & Renewable Resources, Las Vegas, NV

= Utility

PhotoVoltaic Group, Washington, D.C.

which in turn will produce vastly larger markets for the PV industry.

One of PV technology’s primary problems has always been the disappearing mirage of overly-
optimistic sales/price projections. With that caveat understood, it’s obvious the numbers in the table
signal a PV industry that’s likely entering a new era of accelerating growth. Of the seven projects
or programs detailed in Table 2-9, three, representing more than 20 MW, are virtually certain to be
built. While the others may be more conjectural, the entities involved have the required degree of
credibility to be taken seriously.

The biggest numbers in the table belong to the Corporation for Solar Technology and Renewable

Resources (CSTRR), which wants to install renewable energy systems on federal government land
in southern Nevada. CSTRR is now negotiating with four companies or groups to install 270 MW
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of electrical generating systems, much of it from PV.

In the meantime, CSTRR is moving in a business-like way to nail down the required demand for
power produced from this development. CSTRR announced on April 16 that the Western Arca
Power Administration will, for the first time, consider proposals to buy non-hydro renewable energy,
including solar power, from CSTRR. In addition to WAP’s consideration of a renewable energy
purchase, the Department of Energy’s Federal Energy Management Program is working with a
number of federal facilities in the Southwest that are interested in purchasing from CSTRR.
“FEMP’s effort will provide another promising marketing opportunity for CSTRR,” the organization
said.

So in addition to negotiating with the four groups to develop up to 270 MW of systems, CSTRR is
simultaneously trying to assure demand from the systems it wants to install.

One source said that if negotiations with module/system suppliers and potential buyers of power
continue on parallel tracks and if no insurmountable problems arise, the first system in the CSTRR
project could be installed beginning in early 1997.

To illustrate the importance of economies of scale to PV technology, Amoco/Enron Solar Power
Development claims the 4 MW solar electric generation facility which it wants to build in Hawaii
(see Table 2-9) would be built for $2.03 per W installed, which would represent a historic
breakthrough in PV technology development. The least expensive utility PV system built to date cost
$7.81 per W installed, while the average cost of utility PV systems is more than $10 per W installed.
There is great interest in seeing if and how Amoco/Enron achieves its price target.

2.1.5 Manufacturing Cost Reduction

A daunting question facing the commercial PV industry worldwide is where new cell/module output
on the proposed scale will be marketed. While the industry has been recording respectable growth
for the past three years, traditional PV markets worldwide simply won’t be able to absorb new
module production on this scale with the market growing at rates anywhere near the early to mid
1990s. :

One near-term result, as new production is phased in, is increased pressure on manufacturers to cut
prices. One welcome feature of the upsurge in demand for producers in very recent years is the lack
of pressure to reduce module prices to maintain market share.

The ability of manufacturers to cope with price pressure is illustrated by a DOE study of participants
in PVMaT. The Photovoltaic Manufacturing Technology (PVMaT) project was started in 1990 to
help U.S. industry extend its world role in manufacturing and commercially developing PV modules
and systems. It is a U.S. Department of Energy/U.S. industry cost-shared program that focuses on
identifying and improving manufacturing processes that affect the cost and production of PV
modules and systems.
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The PVMaT manufacturing participants were asked to provide specific data regarding their module
manufacturing costs and capacity. For each year from 1992-2000, the industrial participants were
asked to include costs directly associated with their module production, including manufacturing
overhead costs. They were asked to exclude categories such as marketing, sales, administration, or
the overhead associated with these areas. Capacity data were to represent the levels at which a
manufacturer was capable of producing, based on equipment in place at the time, required
maintenance, individual company policies, and unlimited product orders. These data, representing
plant capabilities and company business plans, are considered highly sensitive by the individual
companies. Therefore, Figure 2-1 presents aggregate data in the form of a weighted average of
module manufacturing costs and a summation of the manufacturing capacity (in place in each year
through 1995 and projected for later years) for the 10 industrial participants that currently have active
production lines. The weighted average represents the average cost per watt of modules (weighed
by each participant’s capacity) produced by these 10 PVMaT industrial participants. Figure 2-1
indicates that PV manufacturing capacity has increased by more than a factor of 6 in the last 4 years,
from 11.6 MW to 88.7 MW. Additionally, the weighted-average cost for manufacturing PV modules
has been reduced by about 56%. Manufacturers appear to yield to price pressure to this extent.
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Figure 2-1 Weighted Average Direct Cost for Manufacturing
PV Modules.
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3.0 Technical Progress

Recent and proposed near term growth of the PV industry are impressive from a percentage
standpoint. However, the reference point is a very low base which is less than 0.01%. of the electric
power generating capacity in place in the United States. Power producers will not buy enough
photovoltaic equipment to provide a substantial portion of the total generating capacity until the
photovoltaic power can compete economically with fossil fuel generated power. This requires much
lower prices for both modules and balance-of-system (BOS) components. It has been estimated that
each will have to cost less than $1/W .

Figure 2-1 suggests that module costs can be lowered by economies of scale and incremental
improvements of current technology. However, the curve appears to level off to an asymptotic limit
at a direct cost of about $1/W . Adding indirect costs will further increase the price. Lower prices
are needed.

The modules also need high efficiency (> 15%) to avoid excessive area related BOS costs- and good
longevity - about 30 years with high efficiency.

Several technologies are being developed to try to make photovoltaic solar power competitive with
fossil fuel power.

3.1 Amorphous Silicon

Amorphous silicon, suffers from a serious degradation associated with exposure to light. Called the
Staebler-Wronski effect, it results in about a 20-40% degradation unless checked by design
modifications such as thinner intrinsic layers and the use of multi junctions. This degradation keeps
a-Si efficiencies below those of other thin films. Combined with some start-up problems with
encapsulation and quality control, the poor outdoor performance of a-Si products has, until recently,
defined the reputation of thin films.

Fortunately, numerous minor problems (designing encapsulation, controlling the quality of the
modules themselves) have been overcome as a-Si has matured. In addition, it was observed that a-Si
devices degrade to a reduced level and then do not degrade further. The absolute amount of
degradation is somewhat dependent on the outdoor temperatures, being worse at lower operating
temperatures. This ‘stabilized efficiency’ to which a-Si cells degrade has taken the place of previous
usages. Now, efficiencies usually quoted concerning a-Si are at lower, stabilized efficiencies, not at
the false initial efficiencies. The NREL testing of APS a-Si modules found an initial drop of about
25% followed by stabilization.
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Amorphous silicon was viewed as the ‘only’ film in the 1980s. By the end of that decade and early
in the 1990s it was written off by many observers (and some investors). However, amorphous silicon
technology has made progress, developing a sophisticated solution to most of its problems: multi
junction cells/modules. Now it appears that commercial, multi junction a-Si modules could be in the
7-9% efficiency range in the near term and multi-MW manufacturing plants have been built by
Solarex-Enron and United Solar. This is a reminder of the well-known fact that all PV technologies
go through difficult periods and some (with enough investment) emerge with realistic chances of
success.

However, there remain a number of serious problems with amorphous silicon technology. Today’s
best cell efficiencies (stable) are about 11%. The problem of low efficiency could keep a-Si from
ever dropping below $1/ W manufacturing cost. In the $1-2.5/ W range, a-Si could have a major
impact on the PV marketplace. But its future will be limited if it cannot overcome the 10% efficiency
‘barrier’ in power modules.

Today’s multibandgap, multi junction designs are driven by the need to make thin layers to minimize
the Staebler-Wronski effect. Thus, key research efforts are focussed on the component cells and their
optimization. Despite these efforts, greater than incremental increases in cell efficiency have not
occurred over the last 5 years. Indeed, almost all progress has been in using multi junction designs
to make more efficient modules. Fortunately owing to the relative maturity of a-Si manufacturing
technology, this transition has been rapid. Within the a-Si community there is little optimism that,
without some breakthrough, cell efficiencies will move up to the 15% range.

One possible breakthrough is the ‘hot wire’ approach being developed at the NREL. The hot-wire
method was investigated by several previous research groups. Early NREL results on moderate-
efficiency devices show promising stability (the absence of light-induced degradation). However,
the true stability of this new material is far from established, as is its potential to make more efficient
single- or multi junction cells. Without the establishment of these capabilities, we cannot say
whether a major change is possible in a-Si technology. Even if ‘hot-wire’ succeeds, it would mean
that new, large-scale processes for manufacture would have to be designed, which is a major
challenge in itself.

The focus of near-term research in a-Si is on improving laboratory cell efficiency, whether by
incremental improvements of multi junctions or to the development of a new a-Si technology that
avoids the Staebler-Wronski effect. Meanwhile, the needed progress in a manufacturing technology
will go on in parallel in order to make costs drop toward $1/ W .
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3.2 Polycrystalline Thin Films

Figure 3-1 shows the world-record efficiencies of one-of-a-kind laboratory cells made from copper
indium diselenide (CIS) and its alloys and from cadmium telluride. These one-of-a-kind cell results
are by no means equivalent to achieving the same efficiencies in commercial products, but they are
an important indicator of such a potential.
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Figure 3-1 NREL researchers achieved 17.7% cell efficiency for CIGS in
1996. Progress toward high efficiency supports the idea that low-cost thin
films will eventually reach 15% module goals.

Table 3-1 shows today’s best one-of-a-kind thin-film modules. In many cases, the effort to scale-up
to product sizes (4-10 ft*) has been the recent focus, rather than efficiency champions at smaller,
more tractable sizes ( e.g. 1 fi%). For this reason, module efficiencies trail best-cell efficiencies
substantially. Companies recognize that an inexpensive 8-10% efficient thin film will allow them
to successfully compete in today’s PV market, and that is their immediate motivation. Given the past
history of achievements in thin-film cell efficiency, it seems that performance--if it can be
transferred from laboratory cells to product-sized modules--will not be a ‘show stopper’ for one ot
more polychrstalline thin-film technologies.
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Table 3-1: Module Performance

Company Material é:‘::l) (090) P(o‘\);;c)er
SCI CdTe 6728 9.1% 6.1*
SSy** CIS 3830 11.2 43.1
SSI** CIS 3859 10.3* 39.7*
BP Solar *** CdTe 4540 8.4 38.2
SSI CIS 3261 10.1* 35.7*
Golden Photon CdTe 3528 7.7% 27.2*
SSI CIS 938 11.1* 10.4*
Matsushita CdTe 1200 8.7 10
BP Solar CdTe 706 10.1 7.1
Golden Photon CdTe 832 8.1* 6.8*
ISET CIS 845 6.9* 5.8*
EPV CIS 791 7.2 5.7
EPV CIS 722 6* 4.3*%

*NREL-measured; **Unencapsulated; *** Not monolithic

The polycrystalline thin films have problems. Like a-Si, they will no doubt suffer some start-up
problems (encapsulation, quality control). However, they do not have the Staebler-Wronski effect
to worry about, because they do not share the same ‘amorphous, hydrogenated” semiconductor nature
as amorphous silicon--they are small-grained crystalline materials, more similar to crystalline silicon
in that sense. In fact, initial outdoor tests of CIS-based and CdTe modules have been quite
encouraging.

The data of the NREL show that some thin-film modules have been made that appear to be stable
over a period of 6 months to 6 years. This is a proof-of-concept that stability is possible. However,
it is not the final word. To achieve true commercial stability, modules will have to be made with
complete reproducibility so that such one-of-a-kind stability becomes ‘the norm’ for every module.
Similarly, any hidden, Jonger term issues, such as diffusion of impurities, the action of humidity or
other subtle degradations, will still require attention. One cannot be absolutely sure that new thin
films have no catastrophic degradation mechanism lurking in the n + 1 (<30) year. Only time will
remove this natural concern.
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3.2.1 Cadmium Telluride

The thin-film technology next closest to commercialization is based on cadmium telluride (CdTe).
Two US companies have publicly announced manufacturing plants (Golden Photon Inc. and Solar
Cells, Inc.). The Golden Photon Inc. facility is just completed (at 2 MW annual production). The
CdTe cell efficiencies are high (almost 16% in the laboratory), but commercial module efficiencies
are likely to be in the 6-8% range in the first plants.

The problems in CdTe are somewhat different from those in a-Si. First, CdTe lacks a mature set of
manufacturing options. Early attempts to manufacture it may yet encounter serious, unknown
manufacturability problems. Almost no steps--from CdS deposition through to cadmium chloride
heat treatments--have been fully optimized. This is not to say that there is an obvious problem.
Indeed, it is generally believed that CdTe is the easiest of the thin films to fabricate. Over a dozen
methods have been used to make 10% cells. This allows the potential manufacturers to choose their
least-cost method. The currently favored methods are high-rate evaporation (Solar Cells Inc.),
spraying (Golden Photon Inc.), screen printing/sintering (Matsushita) and electrodeposition (BP
Solar). Their rapid rates and/or low capital costs are a substantial advantage for CdTe. The point is
that all of these potential advantages are unproven in actual manufacture, and possible start-up
problems (such as those encountered by a-Si and other thin films) have not yet been encountered or
overcome,

There has not been a new efficiency record for CdTe cells since 1992. This is because it was
recognized that the process used by the USF group to fabricate the 15.8% efficient record cell was
incompatible with low-cost, soda-lime glass substrates because of substrate temperatures >600°C.
Instead, the work was focused on understanding the processing requirements for high-efficiency cells
at lower (<550° C) substrate temperatures. The major accomplishment has been that more groups
have been able to achieve total-area cell efficiencies in the 12%-14% efficiency range using
processing temperatures compatible with low-cost glass. Also, the understanding of what affects the
device performance appears to have advanced. Although a variety of deposition techniques have
resulted in high-efficiency cells, the University of South Florida is leading the U.S. groups with a
14.2%-efficient cell prepared on a soda-lime glass substrate. Table 3-2 gives the performance of
several selected cells prepared by various groups.
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Table 3-2: CdTe Solar-Cell Parameters
(total-area efficiencies)

Group Area Voo Jie FF n Commerts
fem’] | [mV] | [mA/em’] | [%] (%]

USF 0.928 853 217 76.5 14.2 CSS, soda-lime glass substrate,
Temperature <500° C

SCI 0.27 839 21.9 72.4 13.3 “CSS,” soda-lime glass substrates

CSM 0.10 718 224 74.0 12.9 Electro-deposited CdTe, USF SnQ,
substrate

NREL 0.69 823 21.3 73.3 12.8 7059 substrate

U. 0.12 806 19.7 73.3 11.6 Sputtered CdTe and CdS

Toledo commercial LOF superstrate

A subtle problem is that CdTe modules are much less efficient than CdTe cells. This gap is also
apparent at the cell level, because the best cells are made by very few groups (University of South
Florida and BP Solar are the only ones to make cells over 14% efficiency). The main capability
implicit in these one-of-a-kind laboratory cells is the use of a thin n-CdS layer to form the junction
with p-CdTe. This CdS layer must be thin enough to allow high-energy light (above the 2.45 eV Cds
bandgap) to reach the junction. Yet the CdS must be of adequate quality and coverage to make a
good, high-voltage junction. Achieving these conflicting goals has been difficult in cells; it has yet
to be done in modules. The ability to achieve high current and high voltage with thin CdS is the main
research problem in CdTe technology.

Two other problem areas are of concern: stability and cadmium. Many CdTe cells and modules have
been made with excellent stability and with poor stability. This dichotomy--the fact that stability can
be achieved, but many devices are unstable--deserves penetrating understanding. Is it quality control?
Is it the use of contacts (such as gold, copper or copper-gold) that are known to be unstable? What
are the mechanisms of degradation (copper diffusion to the junction? Oxidation at the contact?
Humidity-driven corrosion at the contact?)? How long will the devices that work remain stable? The
CdTe industry is moving rapidly towards commercial module introduction, yet questions are
unanswered. The situation is too reminiscent of early a-Si products in 1985.

Cadmium issues are another area of concern, Very little cadmium is used in CdTe modules, but
enough to be of interest to health officials and policy makers. It is as yet unknown whether
commercial CdTe modules will be classified as hazardous waste, because some modules (BP Solar)
have been reported to pass the appropriate US EPA tests (the TCLP) while others do not.
(Fluorescent lights (mercury) and computer screen (lead) are common examples of items that do not
pass this test.). In-plant waste-handling strategies at PV plants have been excellent, with suppliers
such as ASARCO agreeing to take back (for re-smelting) any in-plant wastes. Engineering and
management strategies to minimize worker hazards have been excellent as well.
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Sophisticated engineering controls have been put in place, and biomonitoring has been under way
for years with no significant observed increases in worker exposure. Tests have been carried out to
examine the toxicity of CdTe devices by ingestion (National Institute of Health), and these have
shown that the material is quite indigestible (and thus does not normally enter the body by this
route). Work is also under way to examine a cost-effective means of assuring future product
recycling of these modules. In summary: although a concern exists about cadmium in CdTe modules,
it is viewed as manageable. Considering the advantages of photovoltaics in offsetting other sources
of energy, the cadmium issue should be put in the same perspective as similar issues, e.g. mercury
in fluorescent light (where the environmental balance is considered favourable). Owing to the nature
of “thin-film’ CdTe modules, the use of cadmium in PV is always likely to remain a small fraction
(under 10%) of the world’s use of cadmium--even if CdTe modules are one day able to provide a
significant fraction (over 10%) of the world’s electricity.

Cadmium telluride technology suffers from the likelihood that near-term commercialization will
encounter classic start-up issues (although such issues have not yet emerged), it has a stability
problem (although stability is good in some cases) and it must raise the efficiency of modules
towards those attained by the best cells, which will require head-on solution of processing challenges
associated with using thin CdS in manufacturing. If these problems can be solved over the next 10
years, CdTe technology has a very good chance to achieve the long-term cost, performance and
stability goals. Viewed from this standpoint, it could be regarded as the leading thin film.

3.2.2 Copper Indium Diselenide (and related alloys)

Copper indium diselenide (CIS) cells have reached 17.7% efficiency under standard test conditions.
This means that the best CIS cell is approaching the best efficiency of a conventional polycrystalline
silicon cell (17.8%). This is a strong proof-of-concept that thin films can perform well. However,
CIS cells have major hurdles to overcome to be successful in the marketplace.

In 1988 the then ARCO Solar made a best-ever 11% CIS square foot module. Almost 8 years later
this is still the most efficient thin film of its size and CIS is still not commercially available.
Manufacture of CIS ran into a set of start-up problems at ARCO Solar (now Siemens Solar) that put
its future in jeopardy. They ranged from poor adhesion between the CIS and the bottom contact
(molybdenum) to irreproducible deposition of the CIS. High yield at high efficiency could not be
achieved. Commercialization was postponed while Siemens Solar Industries went back to basics.

Siemens Solar Industries addressed a number of important CIS issues during the last several years,
trying to resolve manufacturing problems; they did so by redirecting their efforts to small
submodules (100 cm? instead of their near-4000 cm® CIS power modules). Siemens Solar Industries
reports that they have improved yields and raised efficiencies significantly. In the meantime, the
NREL learned how to make the best CIS cells in the world, reaching 17.7% efficiency. It did so by
including gallium and graded layers in the cells, achieving both improved morphology (larger grains)
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and better electronic properties. The NREL work built on previous ground breaking work at Boeing
(now discontinued) and by the European consortium of universities, EuroCIS.

The strength of CIS is also its problem. It is efficient because it is complex, but
costs/manufacturability are impacted by complexity. Copper-indium diselenide is really CIGS or
even CIGSS (with sulfur), and layers of these complex compounds are made more complex by
gradations designed for better cell performance. Fortunately, some of the added complexity has led
to greater flexibility in processing. Several groups (including the NREL) report that adding gallium
widens the window of compositional variation within which excellent cells can be made. This issue,
the complexity of high-efficiency CIGSS cells, will have to be addressed by the manufacturers. Some
of the work to explicate CIGS growth mechanisms, going on at the NREL and elsewhere, should be
of help.

Another serious concern is manufacturing cost. With several vacuum steps, CIS manufacture is seen
as being on the costly side among the thin films. There are few options for reducing the cost because
no non-vacuum approach (or even a high-rate vacuum approach) has been developed successfully.
Material use is also an issue, at least for the experimental processes. Indeed, there is no set process
by which CIGS is expected to be made. This area--finalization of CIGS processes, followed by their
optimization for cost--remains the key topic of CIS research. Recently, two small businesses, EPV
(Princeton, NJ) and ISET (Englewood, CA) have made progress with innovative processes. EPV has
a simplified high-rate vacuum process. ISET has had success (a 12% cell verified at NREL) with an
inexpensive non-vacuum process. This is important progress toward resolving this key issue.

In other ways, CIS has a strong basis. Unlike the other thin films, outdoor reliability has never been
an issue. The NREL data on CIS modules and a [-kW system (Siemens Solar Industries) have been
exceptionally good, with no degradation by any modules, some outdoors for 6 years.

Good stability and proven efficiency make CIS a strong thin film. Manufacturability issues that run
the gamut from fundamental properties through actually settling on a viable process make
commercialization still problematic. In the long term, the technology is as promising as any, and it
is likely that the existing manufacturability issues will, one by one give way to technological
solutions.
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3.3  “Thin-Film” Crystalline Silicon

As an indirect band gap semiconductor, crystalline silicon has a relatively low absorption coefficient.
Consequently, thick films of it are normally used in solar cells to absorb the solar radiation
effectively.

Ongoing research is seeking to overcome the low absorptance of crystalline silicon by means of back
surface reflectors and surface texturing to trap and absorb the light within “thin” films. A schematic
of a cell designed for light trapping is shown in Figure 3-2.

double layer finger "inverted" pyramids
antireflection

coating /

rear contact oxide

Figure 3-2: Passivated emitter, rear locally-diffused (PERL) cell
with a double layer antireflection coating.

The silicon in commercial solar cells is usually 300 to 400pm thick. In “thin” film cells it is 10 to
50pm thick. The word “thin” is here surrounded by quotation marks to keep in mind that these are
still an order of magnitude thicker than cells being made of amorphous silicon, CdTe and CIS.

The highest efficiency achieved to date in a “thin” film silicon solar cell is 21.5%. This was a 47um
thick cell prepared from a conventional Czochralski wafer. It deomontrates that good performance
can be chieved in “thin” cells with a consequent potential for decreasing both the quantity and
quality of silicon required. The possiblility of producing a complex structure like the one in Figure
3-2 at a low cost has till to be shown.
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Several groups have tried to combine the strong performance of crystalline silicon devices with the
attractive economic advantages of thin-film manufacture--continuous, large-area processing. In fact,
as the thickness of silicon is reduced, its material costs approach those of thin films. Except for the
very high temperature of silicon processing, most attributes of the thin films can be achieved if the
crystalline silicon devices can perform as well as hoped and if they can be monolithically
interconnected like thin films. Various US companies (e.g. AstroPower) have taken this approach.

Astropower deposits the “thin” films epitaxially on a barrier coated supporting substrate. It has
recently reported a new substrate that, “has sufficient mechanical strength to support the film and
is well matched thermally to silicon. The barrier layer provides for the nucleation and wetting, as
well as preventing contamination of the silicon layer during growth and subsequent processing. Thin
layers of less than 100pm with exceptional grain structure (columnar, 1-2 mm in diameter) have
been demonstrated.” However, the substrate and barrier materials as well as the growth process are
proprietary. Previously the company had reported depositing the silicon films on ceramic substrates
from metallic solutions.

A German group has reported the development of a novel glass that withstands temperatures of about
1000C for 30 minutes and matches the expansion coefficient of poly-Si up to 822C. They obtained
a smooth poly-Si film on this glass in a 2 step process consisting of solid phase crystalization of a
submicron layer of amorphous silicon followed by atmospheric pressure chemical vapor deposition
of several microns of poly-Si. Based on measured properties of the material, they calculate that it
could yield solar cells with efficiencies of 12 or 15% for surface recombination velocities of 10? or
10* cm/s respectively. This glass can be very interesting if it can be cheap.

Success has not been easy. Thicker silicon cells on ceramic or foil substrates have been relatively
efficient (cells near 15%, modules near 9%), but thin cells have not reached such levels. In fact, some
of the physical aspects of silicon processing (the required diffusion lengths, the high temperatures,
sensitivity to impurities) make it hard to make thin silicon cells on inexpensive (impure) substrates.
There is significant work in Japan on some of these problems, both at Mitsubishi and Sanyo, but the
future of large-area silicon films designed to meet <§1/W, goals remains uncertain.

Evergreen Solar, Inc. produces solar cells from string ribbon silicon it produces. It has produced
ribbons as thin as 5 microns but currently requires 100 micron thicknesses for the strength and
durability to withstand commercial processing into solar cells. Thin cells combined with the inherent
material efficiency of ribbon technology (no sawing or etching) is expected to reduce the raw
material cost of silicon in a solar cell to $0.05/Watt,

Crystalline silicon is king now, the king is not dead yet and new developments may let it continue
to reign for a long time.
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3.4  Concentrator Technology
A slumbering giant among photovoltaic technologies may be showing signs of stirring.

The concentrating module uses a large lens or mirror to focus the sunlight onto a small photovoltaic
cell which is kept in focus by solar tracking. This replaces inherently expensive solar cell surface
with potentially cheap lens or mirror surface. More expensive materials and processes can be used
to manufacture the small cell so that it can be made more efficient. Despite these advantages, this
technique has not attracted as much investment capital as flat plate systems, possibly because the
concentrating systems have no intermediate market to use to generate revenue before they are
competitive for power generation. In other words it is a giant that needs big projects for commercial
power production to justify itself. In big projects it has the potential to be cost effective before flat
plate technology. However, it needs development ot reach that point. This includes optics, trackers
and concentrator solar cells. There have been few suppliers of the tracking optical systems and no
commercial production of solar cells designed for the specific needs of concetrators. The cells used
have been selected specimens of cells produced by flat plate module facilities. Hence, the systems
that have been deployed have been limited in both concentration ratio and efficiency. This has
prevented concentrating systems from realizing their competitive potential.

Some research support has come from the Electric Power Research Institute and the U.S. Department
of Energy but much less than for flat plate research. Laboratory cells for this application have
reached over 34% efficiency and higher efficiency may be possible.

Amonix, Inc. has now deployed 3 “pre-production” 20kW examples of its Integrated High-
Concentration PV (IHPV) system. The system provides 260X concentration and uses the Amonix
concentration cell which has achieved 26% efficiency at 300X concentration and 25C. Amonix
claims that it can provide the IHPV for less than $2/Watt within 2-3 years.

Solar Engineering Applications Corp. (SEA) has received a multi-million dollar investment from
American Consumer Industries, Inc. It has changed its name to Photovoltaics International (PV1) and
revealed plans to fully commercialize its low concentration PV system. It claims that at a production
rate of 100 MW/yr the system could be sold for under $1/W, DC. )

Sunpower Corp. has built a low volume production facility for high concentration silicon solar cells.
These are point contact cells modelled after the ones developed at Stanford where 28.3% efficiency
was achieved with them. The commercial cells are 1.58 cm? and show an efficiency at the design
point of 25.5%. They were designed for the concentrator module used by Midway Labs.

The high efficiency tandem cells that have produced over 34% efficiency in the laboratory are not
yet commercially available. Boeing has shut-down the laboratory where the record was set and fired
all the scientists who set it. NREL is still doing research on a tandem cell of comparable efficiency
that it has developed. NREL is studying the cell’s performance on-sun as opposed to standard
laboratory conditions with a view to optimizing the cell for real world operating temperatures and
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spectral variations. Some tandem cell developers in Japan are predicting 40% efficiency at 500 suns.

The benefits for concentrators vary with location. Comparing tracking concentrators which collect
only direct normal insolation very efficiently with flat plates that collect global insolation, the
following average daily amounts of energy would be collected at three different kinds of location:

LOCATION GLOBAL INSOLATION DIRECT NORMAL
INSOLATION
kJ/m? kI/m?
Las Vegas 21157 26740
Kansas City 15208 15337
Seattle 11947 10072

In a desert location like Las Vegas, the tracking concentrator would gather more solar energy per unit
of collector area than the flat plate collector. In an average location like Kansas City the two are
similar. In a very cloudy place like Seattle the concentrator is worse. The flat plate could gather about
10% more energy if tilted at an optimum angle rather than be horizontal as implied by global
insolation.

Las Vegas can be considered representaive of other deserts such as those in North Africa, East Asia
or Australia. Greece is an average location like Kansas City. London might be compared to Seattle.

4.0 Future Prospects

The future of thin films looks strong. Despite serious obstacles, amorphous silicon has established
itself as a viable competitor for wafer-based crystalline silicon devices. Once established in the
marketplace, amorphous silicon may make good progress. Meanwhile, the next generation of thin
films---CIS and CdTe---shows stronger technical performance (efficiency and stability) and similar
or lower potential cost. The goals for truly inexpensive PV are ambitious (15% modules, 30-year life,
price under $75 m? or about $0.5 W), but thin films seem capable of reaching and even exceeding
these goals. The future is likely to be as checkered as the past, with technologies experiencing the
harsh realities of early production and companies forced to endure losses that extend well past
expectation. Other technical plateaus will be suffered, but most issues will be overcome. The
technical basis for thin films is solid, and the accomplishments up to now have been in line with the
technical basis and are likely to continue. Thin-film goals should be met, and thus low-price
photovoltaics should become real. The key will be the resources and endurance needed to overcome
technological challenges.
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The potential advantages of concentrating systems become more important in large installations. 1f
announced plans for some larger installations proves to be a trend, it may generate the interest and
capital needed to develop these advantages. Concentrating systems could then be a powerful force
driving the growth of solar powered generating capacity.

Crystalline silicon modules are now the standard photovoltaic converter. If "thin" film silicon
research is successful, it can make this standard a candidate for meeting longer term goals and make
the difficulty of catching it greater for advancing newer technologies.
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H ZYMBOAH TN A.ILE LTON HEPIOPIZMO
TOY ®AINOMENOY TOY ®@EPMOKHITIOY

Aegvrépne Hamayravvdxng [1], ApBovgos ZegPds [2]. Avawd.xabyynrés EMIT

Hepnym

To pawdpevo Tov Begpoxnriov, ov opelietar omv atvEnon mg ovyxrévigwong tov CO;
KoL GAM@V agplwv OtV atpdopalga ouviotd o coPogt] amelt ylo pua yevirSteQn
wupontj peraforsi orov mhaviity. H EAMGSa pe Bdom mg ovpPanxég tg VoY QEWoElg
opelel va guuperdoyel evegyd omv Siebvii mpoondBela ylo Tov TEQLOQLOUS Twv aeplnv
tov Ogppoxrnmiov. O ordyog avtdg Tpoiimobeter xuplng enepfdosig otov eVEQYELAKS TOpEa,
®00g Ta adpla autd TEOEEXOVTOL OT0 LEYAAUTEQD TOCOOTS TOUG OMG TNV TOQAYWYT KoL
XOTjoM EVEQYELQC,

O Avavsdiowpsg IInyég Evépyelag (ATIE) punogoilv va €xouv omuovexr] oupfolsi omv
enltevEn Tov ovéyov, xabdg elvar oL péveg mny€g evépyewag mov dev emPapivouv To
meopdrrov pe exmopmeg CO,. Ilépa Spmg omd ta otevd mAalow aVTLUETMRLONG TOU
patvopévoy tou Begpoxnmiov, ta yapoxtmowtkd twv AIIE (Sieomopd oto ywpeo, un
eEaviknowdstra, vk duoelplom, guppokn omv mepupepeslaxt] avdarrvEn, duvatdrnta
movgylog Boewv spyaoiag ®hm.) Tig ®aBLOTOUV CLOTATLXG OTOED MOg VEQG avOITTTU-
Elaxrig woltixrg ®at povadiri paxgonpdBeopn amdvenon omy nopefo meog TV asupoo
avdmruEn,

THE CONTRIBUTION OF THE RENEWABLE ENERGY SOURCES (RES)
IN THE EFFORT TO LIMIT THE GREENHOUSE EFFECT

Lefteris Papagiannakis [1], Arthuros Zervos [2], Associate Professors, NTUA

Abstract

The greenhouse effect, owed to the increasing concentration of CO, and other gas
emissions, constitutes a serious threat for a general climate change in our planet. Greece,
according to its conventional committments, must contribute to the international effort for
the limitation of greenhouse gases. To achieve this goal, drastic measures should be
undertaken, especially in the energy sector, which is responsible for the greatest part of
greenhouse gas emissions.

RES can contribute drastically in the effort to achieve this goal, since they are the only
energy sources that do not emit greenhouse gases. However, besides the effort to reduce
greenhouse gases, their characteristics (space dispersion, non-exhaustiveness, flexible
management, contribution to regional development, possibility of new job creation),
constitute RES a vital element in a new development policy and the only long-term answer
for sustainable development.
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Ewayayni
To garvépevo Tov Oeguornmiov [3] anotehel avaxelpevo €viovou mpophnpatiopoy, 1600
o100 EMOTNROVIXG 600 xow ot0 moMTks eninedo. H emompoviry xowdmra, mogd tov
onpovnd BaBps afefardmrag w¢ moog T xooviry eEEMEM wav v éviaom Tov
PavopLévov, ouyrhlvel on) Somlotmon Gt oL avBpWROYEVE(S EXNOPTES aEQluv, YVWOTWY
wg agplwy Tov Degproxnmlov, Srwg To CO;, ta okeldia tov afdrov, To CHy xou dAheg wonoL-
#ég evdoelg, emdEvivouv 10 PUOG patvépevo tov Begpoxmmiov, vrofaduovv v
noudTnTa ™G aTGopoLag, ouvtehotv ot oradiari adEnom g xavovinig Oeppoxpaoiog
™g YNNG, ouvioTotv €rol coPop aneihi ywa wa yevirdteon xhponing petafoli woavi vo
Srotapdel Tyv owoloywrii Wopeomnia Tov mhavii).

H 81e0viig ®owvdmTa, GExLOE Vo amoxtd CUTTNHOTLRY Yvdon xou ouve(dnon yevirdtepa Yo
1o mepLBaddoviing mpoPhijpara and tig agyés ™g dexaetlog Tov 1970 ko eldiedrepa yio
v aelh] g ¥hpomnic petapoliis and ta tékn g (dog dexaertlog. Extote nal péxoL myv
npdopat Adorsym yia 1o ®hfua (Feven, Iovhog 1996) xouv mpaypoatomoOel orhég
duebvelg cuvavrioelg pe avureipevo to [egifdirov ifron to Khl(pa. To mhéov mpontind
ONOTELETILO IOV €XEL TEORUYPEL Péyol onypwic ané avt ™ Spaomoidmrd tov elvol 1
Zuvhijun yia v Khparwaj MeraBolsi pe otéyo t dpaotni pelmon tav exmopnody Toy
CO, nan tv G agplwv tov Begpoxnmiov. Tn Zuvbixn vréypapav am didoxeyn tov
Pio (Iotviog 1992) 154 xwpeg xabwg xon n Evpwrainmi “Evoon [4].

H EMmpvunri Bouhj €xel emnvpdioet (1994) wn ZuvOijun xou €xel deopeiost m) xwea otovg
otérovg mou amopgEowv ond ) Zuppacn-Ihalow v Hvopévav EBvdv {5]. O vro-
YOEDOELG TG XIPAG, Omwg ®al Twv dAhwv npatav-puehav g Bvponaintg "Evwong, mel-
Aappdvouv (o) ™V amoypagr twv ExTopTwV Tav aeplwv Tou Degpoxnioy 1ol TV TaQa-
®ohouOnon g eEEMETg toug, (B) ™ Sapdppmon meoyedupatog yioo 1 atodegomoinon
10V exmopundy péyel o £rog 2000, oro enlredo tov 1990, xon v mopaxorodinon g

Epagpoyrig Tou {6].

To 88% towv exmopmdv asplov Tou Oeppownmiov opelleTal oty TaEOYWYY XOL HaTo-
véhwon evégyeiwag. Edidtepa yua to CO; to mooootd avtd avépxeton ot 98%.. Metakl
1970-1990, n &rjrnon evépyeiac omv BAAGda, onpeudvel enpavaxy adEnen mopd g &vo
eveQyelomég #ploelg mov pecohafovv xaw v emaxchoudn owovopri xpton. H aiEnon
elvan Taydrepn omd Sheg tig xdpeg g Kowdmrag, wavonoteltol, o avEavdjevo fabpd,
and nhextouopd mov mapdyetal, enlong oe auEavdpevo Padpd, ond Ayvimy, éva rodoo
dmhadi prays evegyeiand xou guroyévo mepuporioviixd. I molruni avri avramoxrplBnxe
OTLE AIALTOELG TWV RALQWV, CUYREATNOE TO RGOTOG TG EVEQYELAS, HEUDVOVTIOG TAUTOXQOVA
™V evegyslon eEAQTNON Tg XWEAS -GXL Spwg xwels ouveneies. Etol, evd n avd xdrowxo
xaravdlwon evégyeiag oy EMGda mopapéver andpa yaundij oe ovyxoion ue vig dileg
xowotixés YWoeg, n amaroluevy evégyera avd povdda mpoidvrog (mpwroyeviig Dimon
[AEID) etvar vynrf xar exi whéov magovowdler orabeprf avfnom oe aviiBeonm pe
ouyredman 1 pefwaon mov onpewdvetal o8 Greg oYedGV Tig yipeg ™ Kowdmrag (Aud-
yoappa 1) xa tov OOZA.

H avEnuxif mogeta towv exmopmdv CO; slvar axdpa toxireen (Awdypappa 2), oe oxéon to-
00 e 10 EUONS peyEBuvang tng sMnvirtig owovoplag Goo xay e to QUBPG avgnong g
evegyelonnig Tifmong. H eEéhEn v exnopndv CO, oy EAMdSa mv neplodo 1970-1990
(owEqOnray and 22 oe 82 exar. Tévoug) elvay g wdéov Svauewij ot ovyrplon pe Tig AAAEg
roworxég Yhpes. Brol, eved oL ®otd #drotro exntopnés eEaxohovlovv, Aéym dagpogdg tav
emmESuv owovopxts Spaomoudtitag, vo evol rQEs, ot exsroustés COz avd povdda edvi-
#0U 7EOIGVTOC €XOVV PTAOEL VO E(VAL Of ueyaduteQes ooy XoWoTInd YWQo.
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Tn peyodiregn Gueon ouvpetoxt oug sxmopnés CO, €xel o Touéag g nAextgonagaywyrs,
odAd exelvo mov €yel ompacia elvar M evrvrwolox] avnon g guppetoyis aurig (and
32% to 1970 oe 50% 1o 1990). Av emueQLOTE( 1) CURUETOYT] TG NAEXTRONAQOYWYTG OTOVG
TEMXOVC XONOTEG TG EVEQYELOG, PALVETAL GTL O TORENS XATOLXIA- EUTOQLO-VRNQETIES EXEL TNV
Taytrepn avEnom twv extopstiy CO, xow Ty vpmAdtegn ouvokrr] (Gpeom kot EARECT) CUp-
ietoyr 1o 1990 (and 32% oe 39%). O exmopnés g fropnyavias avEdvowv oe andhutoug
apLOtovg, aAlE 1 TOCOoTIAl CURRETOYY] TOUG OTO OGVORO Twv sxmopsdv COz pedvera
(and 46% og 41%). Ztov TOPEQ TuW peTapopdy 1) oxeTry ouppetoxy v exmopndv CO;
rapapgvel oradepn (20%).

S16x0¢ ¢ Bupwnainig “Evwong eivat 1 otabegonoinom, o neglogtopids dnhad twv gxmro-
pmedv CO; to €tog 2000 oro emimedo tov 1990, Ttnv EAAGOa 1 “avBdounry” e&éibn tov
moaypdrov (wels Snhadi m Miym véwv puérpuwv) Ba odnyoloe oe adEnom Twv extopmdv
mg 1dEewg Tov 27% 1f 22 exar. tévay CO; pexoL o ftog 2000 (and 82 oe 104 exar. tévoug)
[7]. Suvertpdvrag Sha to dobBéopa Sedopdva, extpdton 6T 1 ydoa uag umogel va
meQLoQloeL 1) ouvolixtf avtnon twv exsopndy CO; v weplodo 1990-2000, oe 15% (1f 12.4
Mt) [8]. Ovmpdopoareg eEeliEelg xabLotovv apxetd mbavi mv enitevEn autot Tov otdyov.

O)rordnowmpévn Awayelpion ITdewvy

O neglopLopdg g avEnong tav exmopmdy tov CO, and 27% ot 15% (to 2000 évavrl Tov
1990) pmwogel va emrevyBel: (o) pe modirierf eEomovéunong evépyetag o’6Aovg Tovg TOpE(g
™m¢ TeEMnig raravéhwang (xtlglo, fropnyavia, PETaPOEES), e TTGX0 ™V exdoyixevan Tav
evegyetandv xaravaidoewy, xwplg va. Biyel To frotnd enimedo tou AnBuopod, xal (B) pe
mohTux] Eneviioewv yIo TV mEodlnom véwy Tedtwv magaywyrjs evépyetag (puatrd agglo
XOTAQXNV, OVOVEWDOULEG TNYEG NOXQOTRCOECUX), IE 0TS0 TV vroxardotaon ovufatixdgy
xavofuwy, Yol OVoUddEL; ETINTWMOEG Ot Paovd YAQOUKRTNOWTING TOU EVEQYELAROU
ovonmjpatog (aopdrsla, otaBegdtra kol avextd x6otog Aettovpylag).

(@) Avayeigron g SriTnong

2y EMdda n pelmon. tov exmopstdyv tou CO, eEagrdras xav’ agyiv and tig fertudoelg oto
ovompa mpoopopdg evépyelag. Qardoo, o moltikég mov ocupfdllovv oty pelwon g
Eimomg evépyelag slvar dpeomg mpotegoudmrag yio T avEnom Tng evegyslaxtg xal
OLROVOULXYS amoBOTIRGTNTOG TOU TUOTHIOTOG KO EROUEVIG YLOL T1 UE(OT} TWV EXTORTGY
CO; (vou tov ahov agpiwv Tou Beppoxnmiov). Ze Ghovg Tovg Topels TexTg RaTavdiwong,
1 ondtahn Xo1jon g evEgYeLag agijvel TorhEg duvatdtiteg opyavariHdv Rat TEXVOAOYLREV
Peltudoswv. Alhwaore, orjiega ®aw TOAY TEQUOOGTEQO poxpompdOeoua, 1 eEowxovdunon
evEpyelag amodeiuvietar, (e OTevd 1) EUQUTEQX OLROVOIKG RQLTHOLT, L0 CURpEQovoa Ajom
and myv avriorolyn avEnon g nagaywyis.

3tov ouaxd-eprogxd-dnudoo ropfa [9] o emepfdoelg eBowrovdpunong evépysiag ago-
oUv xvplwg: (o) O KEMDOT) TWV EVEQYELORWMV OVAYRWV, HOKQOTQOOEoHO, WE TNV
EVOOUGTWON “madnridv ovornudrov” ota véa ®xtloua, e TV ®ataoxevi xtplov avEn-
pévng pSvmomg xat pe ) feltloom Thg ®aTdoTaomg oto VPLITAUEVO ¥Tiolaxd anddepa, ()
oty ogBoloyuerf yorjon Shav tav dubsoev TV evEpYELag, [LE EVEE(C VTORATACTAOT
nhextoropoy xou vilted and ®.A xav AJILE om Bégpavon xwowv kot vegou 1 oto poayel-
Qepa, xafdg xat (Y) omv ewayoyl véwv sEomAioudy 1j ovexevdy avEnpévng anddoong
(purmiopde, YiEn, dEoowpds) *aL T CwoT cuvtionom autdv mov vrdexovy (AEPnteg xeve-
ouxrig Béppavomg).

310 Propnyaviné ropéa [10] eEowxovdunom evépyewag proel va mpo€hOe: (o) paxgo-
np60eopa, and g rexyvoloyixés mageufdoels mov Urogovv va moaypotonolnfovv oy
napaywywr] duadiacia oroug meploadtepovg xhddovg g eyydolag Blopnyaviog, yla v
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nogaywyt Tav (Buov 1j vEwv “Todowev” oGV (o Pruxdy amd Groym TEQLEXOHEVOY
ot evégyela 1j EvepyeloBdpa vixd) [11], (B) and mv vroxardotaon patovt and O.A Yo
™V xdAuym Beppudv ogrTlimv 1i/xon nhexToLxdy (Jie T X@on CUCTRATWY CUPTARAYAYTS)
%o (y) and m xoion véav f feAriwudvoy eEomdiaudy yio tig Pondnuxég Aertoveyleg Tov
Propmyavingv emystpioeny (rmagoy] atpol kol memeopévou agpa, puiopds, Bégpavon
YOV ®ow veQov).

Stov topda Tov peragogév [12] ov Suvarég enepPdoelg €xovv xagartion dpeco (xa
OAMOOHOTOVY KATE. HEOTEQAUGTITO OTOV NEQLOQWOUS Tov CO,) 1 €ppeco (1 pefwon Twv Exco-
PRy mponUmreL wg ouvemayspevo ororelo dAlwv otdywv mov agogolv wuplwg amy
eEummpémon Tov petagoguot €gyov). (@) Ta dueoa pérpa apogoiv efte ota xavoiua
(xotion meQLoodTeQo amoteAeopatudy oupfotingv xavolpwy -vuehoxlvnon- 1 floxav-
ofptov mov dev emPagivouy my arpdopatpa pe exmopnis CO,,) eite ota oxifuara (ou-
ompariny ovveionor 1 xorjon mo owovopuxav avtoxwvitwv). (B) Ta dupeca pérpa
apogolv efte amv oghodoyixt Siayeipion Tov ovorijuarog tav perapopdv (Bektimon onpa-
t086mong xaw oBinoy Bixriov, avadidoBowan 1 cuvduacugvn xoriom HETapoELRV [LECLY,
petafori Twv CUNTEQUPORWV aTov Topda Tg odfynong), eite grov exouyyeovioud Twv
Snudoiwv uetapogdv (LETEd, TEA, AoTIREG AEUXPOQELORES YOOUNES, KA. ).

Snuoavia] eEoovapmon evegyelag, ndvimg, propel va mgoxipel e Ty mgodbnon twv
duvatoTitwv oV URIAGYOUY, OE GAOVG TOUG TOUE(S, Yia TN NEC0EN) TV TEQLEXOIEVAV UMHGV
#al TV avexvxkeorf tovg. H oloxhngopévn dioyelplon tov vhixdy, Tov emaevigiveta
orjuega Siebvix orov emavaoyediaoud GAwv Tav TOIGVILY xoL Twv eEorhopdy xaldg 1ol
om Onuoveyla jag Oevregoyevods owxovopiag vimdv [13], omodider Osapamud
amoreréopara. H evowpdtwon ota moidvia Aydtepwv (xuplng mapbévav) vhndy etvan
epwri ywefc vo Buowaototv ol avéoelg Twv xotavolwrdy, H emavayonoyonofmon twv
VAV, [LeTd Tnv ohoxhjowon Tov xixrkov Lunjg v mpoidviwy, diatpel peydio négog g
neguexdpevng oklog tovg, eEowxovopsl evépyela xal mopBéva vMxG xor mEOCOETEL
anooyoinon [14].

(B) Arayelgron g meooqpoQdg

O mepuogopds g Limong evéQyeLag oL Ouvendg xal tav exsopndv CO, progel va
apphivel ffxal va peradétel yoovind arrd dev avaupel Ta mpofhrjpara mov t(Bevial orov
Topéa g (naviote avayxralag) TEOoPoRds EVEQYEWS. AAMWOTE, T0 50% TV EXTONUTDY
CO; mpoépyerar and v magaywyi nhextounrs evépyeiag. To evrvnwowxd autd mocootd
opefheTal 0To 6T 1o ovoTnpa NAEXTEORaQAYWYYS ™S Xdoag pag omelteral omy xavon
®omrig roLdTrag ®au @rayoy Begjuxnd AMyvim. Kard ouvéneia n emruyfa pog mohmxrig yia
™ pefwom tov exnopmdv CO, eEaprdtal ot peydho Padis and tig emroyég nov Ba yivouv
Gpeca otov topfa g niexrtgomagaywyrg [15] #ar yevixdrega otov todmo xdiuymg Towv
NAexTEUdV xow Oeppuirdv avaywdv g ®ovaviag.

O exovyyQOvIOpdg Tov VRGEXOVIOG OVOTINaTog Regaywyrls MAexteiopos, dnhadi n
PeAtiwon g amddoong v Myvinxrdv otabudv, N ueiwon Tov arwiewy oto dixTvo JLeta-
opdg oy iavopric, 1 eloaywyrf véwy “xabapdregwv” texvoloyudv (pevotomoimpévn khivn,
agplonomon/ouvduaoiévog ®ixhog) yia v xodon tou Ayvit, Ba €xel Tohd Ostxeég ouve-
neleg oAAG oL Spdoelg mov oxedidtovial Ba SBoouv oNPOVTIHG amoTEAEOIOTO RETE TO £TOG
2000 [16]. To (Bo woyveL ®an yua Tv avdmeuEn (eydlov 1j uarpov) cvompdtwy cuuraga-
vy nAextotanot xat Gegudtnrag [17] yia v xdhvyn nowbwv avoywdv (Bropmyavinég
neQuoxés 1M peydheg Bropnyovindg povadeg, vooonopela w.d. peydha mpdola xefpla, mie-
Ogppavon aoTLr@v EQLOYDV).
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Ztov oplfovra tov 2000 o neploplopds twv exropndv COz Oa emrevyOel ®vpiwg pe mv
gloaywyt] tov Pvowkey Aegiov oto eAANvIxG evepyelaxs ovompua, €gyo To onoio mpofhEne-
tar va agyfoer vo 1997 xar va ohowknpwOsl péxor to 2005 [18]. Méyor to 2000 7
onpavuxdrepn entdoaow oug exsopnég CO; 0o mpoéhber and v vmoxardoraom
REQLOOGTEQO QUROYSVaY *avofjiay, Grwg 0 Myvitng otpy mapaywyrj nlextoiopod [19] xav
10 patovt aro Popravixd rouéa. H vmoxatdoroon nhextouopot (payesipepo xo {eotd
veEd) 1/rar villeh (B€ppavon xwowv) ota xtipta (xotowxlo, epndplo, dnpdolog Topgag) Ba
yiver awoBnt petd to 2000 [20].

(7) Avayelgioy vov AJLE - Eva véo evegyeioand “doypa” ;

H eEowovdpnon svégyeiag omotehel éva 1didpoppo orrd mhovolo “xoltaopa” eveépyelag,
TEXVIG ®ot owovojuxd akonronjoyo. Qotdoo, N avapevdpevy pelwon g Himong efvar
parpomedOsoa eneQaoEV, AGYw TEQLOQLONMV efte owovojurav (sxOetir] avEnon tov
oplaxol ®Sotovg), slre smompovixdy (aduvapla vrspfoong twv Beppoduvaprdy vopav).
AnS v dAn pepud, n Sroyxelplon v cuatpdrtov neoopogds mov ameltovrat ota oupfa-
Td xaoa, propel va dwoel peconpdfeopnsg araviioslg ota mpofhijpara g aopd-
Aewog, arodorwmdtrag, svellElag xou evordbsiog Tav svegysiaxdy ovornpudrwv. Maxgo-
npd0sopa, Sjung, ta (dua mpofhijpata tibsvrar pe mory dragopstxoiig dgoug xal dev mEo-
apgpovial anaviioelg os dhka, Srwg my To TESPANpua Twv anolepdtov 1 Tov meQLBor-
Lovrirayv emattdoemv wov oEjvovran jie dpapatirs 1pdémo.

To adig€odo elvar mpopavég av avakoylotel ®ovelg T evOEXSUEVES TQOOTTLRES TwV
MyStepwv avawruypsvay xmpov. H gEaxohotBnon 1 emdelvwon g onuepviig xotd-
otaong g mewoymelag tov moayxdopov mAnbuvopoy, Ba odmyfost site oe oduvnpeg
ToAeUHEG TUYRQOUOELS, £(Te 08 TEQAOTLO PETAVOCTEVTIXNG QEVPATO, IE 6,1t CUVETGYETOL TO
®G0e “oevaplo”. H enttevEn, djung, Plomnol smmédov ouyxpioyov pe exelvo tov ava-
wruypévav  xwpwv, elvar addvotov vo ooyl ora (Bta evepysioxd mEdtuma xal
yevixdtepa ota (Bia mpdtuma Suayslplong Twv puowmdy épwv.

To pglhov g avBpwndtnrag ouvolxd xal ®G0e xdeag Eexwolotd mEEneL va aviyleTwmt-
otel and m oxomd g ceupdpov avdmruEng [21]. Ot yevxdtepol TEQLOPLONOL Tov
omopEéovy and ™ “@épovoa avitnra” Tov nepdhlovrog, slbdtepa 8e 1 anelh Twv
emmroswy ond a evdeydievn supatinq perafori, emparlovv va tebel pe ) peyo-
AMitepn duvani cagrivela 1o gpdma mov mhavdtar wohd xouEd THea OTo TOYRGOUO
EVEQYELARG OxNVIXG: peTd 10 Puowrs AdpLo Tu;

Yné nig nagovoeg ovvOiixreg, elvar mpopaveg dr oro mpooexeg Aoy 1o ®.A Oa nafkel
gty evegysloxy] owovopla 1o p6ho mov €mauEe pPéxol mESoPOTa TO TETEEAMO RO
nroldrega o dvBgaxag. ITod Ba eivar, paxgompdbeopa, 1o eXépevo evegyslond ddypa: 1)
Mupnvix Evépyewo 1 oo Avavedowpeg IInyég Evégyewag; H muponvirn evépysto amorelel
1n ovyxpompuévy mpdtaon. Qotdoo, YRS Y arellr] TwV TEQACTIOV XAl [LXEOYEGVIWY
OUveEREUHV and Ta evdexSpeva aruyijpara 1 my i acgalii Sidbeon twv amofhrjtav, ol
TMEQLOOGTEQES O TG OVOTTUYPEVEG x*owavieg €xouv dopoppdoet empulaxtixy 1
OTOQEWITTLXT] OTG.OT) ANEVavIL GV TEOOTTLRT] TNG TTUENVIXY] EVEQYELQG,.

"Etol, 1o mpayjlomxd spdnpa slvoar: ov AJILE, or udveg mnyée evépyerag mov dev empPagd-
vow to mepifdliov (ne exsounés COy 1 we dAdoug xwdivoug), progodv va amoetEouv pa
ouvolir], quyxrpotievn xat oBGmom) medroon, tavi va anotehéoel LoxrgongSOEoNa TO
endjevo evepyelaxd ddypa; Av dyu, téte agyd v yoriyopa o xowvwvieg Bo vmoypemBovv va
anodexroiv mv mupnvin] medtaom. Av vay, téte aveEdgmyta and to onpepws tepldmolond
ToUg Yapoxtioa xal ug “nowdixég acféversg” mov avupetwnilovy, meensl va vrootnouyBel
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pe xGBe Teémo 1 avdntvEn Twv AILE, mpoxeyévoy va RATACTOUY TEXVOLOYIHA EQIXTEL,
oLrovopIrG amoBOTIRES ROL *OVOVING aNODEXTES.

Tmv EAGda, ov ATLE. [22] progotv va €xouv onuavi] oupPolj oTov TEQLOQLORS TV
exmopndv CO, andpo xan péxet 1o 2000. H ydoa pog €XEL OUYRQITIXG TAEOVEXTNICL OF 6,TL
agopd om| SfEoSTTa. AVavEDoYLIY TYEY, G 1) TEoonGela oY EYLVE TNV TEAEV-
Tale dexaetio va mpowdndel n avdntuErj Toug elxe emruylo pévo omy meplrrwon Twv
nhiaxdv ovMextdy, pe TV eQoRoy moMTiRYg POQOLOYIRGV ¥WIfTRWV TOV EVVONOE
ANOPUOIOTIHG TV EYXDOIC TAQAYWYY MOl EYROTGOTAON prgy ovotudrov yio  Bép-
povon vegod. Tty xeQlrtwon g atodixrs evépyeiag iévo 1 AEH mpoypoppdnios xat 1eo-
opara ohoxhijowoe Tig mpdreg aBICAOYES EYXOTAOTATELS atorcv mdprov., O Wduwtindg
Topdag, e 10 e1dS Beopxé mhaloo mov (oxuoe péxRL TRGopOT (v.1559/85), meguo-
ploTHE OV EYROTACTOON ALYV KO LEHOVIOPEVWY AVELOYEVWTOUEV Y10t LBloROTaVEA®OT).
Suc GMeg mepurtdoelg (Blopdto, yewBegpla, uxred vdoonhextoukd #1e.) ehdyloto mEd-
YHQaTQ EYLVOY.

O vépog 2244/94 mov Yymelomxe npdopora ot Boul [23] emdudxer va Sropbwoer Tig
vndpyovosg aduvajuleg: (o) EMTEENEL -ExTdg AN TOUG “aquronagaywyolc”- row o€ “ave-
Edprntovg” magaywyois my oflomomon ATIE vy mv TOOYWYH NAEXTOIRYG EVEQYELAG, 1)
diabeom g omolog yivetaw amoxhewound om AEH, (B) Pertudver onpaverd Ty
ayopdg ™ kWh and m AEH xau () eEaogolel oupforaia peyding Sudgrelag (dexaer
pe Suvardmra moEdraong) O GUTONOQAywYoUg xat aveEdgmrovg napoywyovs. Ta
orouela aurd, ouvduatdpeva pe mv molimaerj evioyvong twv enevdvoeav yia ug AIIE mov
npowBefrar and to Mpdypoppa Evépyewag tou Kowonxod Tawolov TrjoLEng xaw and Tov
avomruElaxs vépo 1892/90, Ba BonBrioouv Ty ovalaotua] mpowbnor Toug otov el viré
Yo TV endpevn Setla xor Mpuovpyel ng mpoiinobéoeg yia my svtomrdrepn akloronon
Toug petd to 2000.

AJILE no Hiexrgonagayoyn

Svo mafow ot rpofhéneton G je v epmhoxt] xal Tov Wuwtikol Topéa ovvolry
EYRATECTNILEVY LOXUG YUt TV exPeTGALEVOn TOU ThOUOIOV atoAtxor Suvapuroy g xweog Ba
vrepPel ta 300 MW to 2000 »on prvoge( va grdoet ta 1300 MW to 2005.

H atEnon mpoPhénstal va elvar ovoloouxi] ®ar'agxiv otov vnountxo XHpo, Gmov TOo
#60toc Mapayoyiic and oupfonnd xavoyta efvar ohd VYMAS xow 1 wyuj ayopdg amd ™
AEH, tov nogaydpevov and AJLE nhextoiopoy, éxel oguotel oe vymidtego enineda (23
doy/kWh orjuega). H eyxateomjuévn woxvg dev pmogel Spog va vnegPel 1o Spro tov 30%
mg péyiomg Limong wxvog, Spo mov BETEL 0 vopog ota juxQd avtévopa oUOTHUOTO YLO. TO
advoho Twv aouvexovc Aerwovpylag AIIE, evdd yua tig avepoyevwitpieg mov Ba eyxora-
otabovv, 08 ovté 1o 6pwo, 1 AEH Sev pogel (rpog 1o ragdv) va eyyun el xdvo ard 6000
dpeg enrjolag Aetrovpylag.

“Etor, 10 evOlopgpov T ENEVOUTAV OF OVEHOYEVVITILEG OVaUEVETAL VO oragel oro
yepoafo dacuvdedepévo alomia TG XHEAg, GTOV Ot AEQIORLOPOL avrol dev Loydouv. O
Babpse dietodvong (Shav twv AITE) slvor avépuero va ngooeyy(oeL To 6I0 Tov 30% ovo
opatd péMov, Emmiéov, n owrovopuxrr] arodonxdtnta twv enevdioewv palvetan va. eivan
nEpWo0GTEQo eEaopolopévn, av xor 1 Ty wdinong om AEH elvar pxpdtepn (19
doy/kWh orjuepa), dedopévou dm oL avejoyevvitoleg dev avuperontovy tov xrivduvo va
teD0vv extée Aetrovpylag and m AEH [24].
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H mnpoomnwi Sieloduong twv avepoyevwnrowiv oto eAAnvixd olotnuo  aQaywyrs
nhextolopoy elvar moAy Bemtnds, axdpa w av ta rogeySpevo xivirea eEacbevioouv oto
npooeyéc oy, Sedopévou Gt oL oxeTrég TEXVOLOYEg €xouv grdoel mhéov oto oTddo
m¢ wowpdtyrag. To ndorog enévduomg megoglomue amd 3000 $/AW oug agyés mg
denaetlag tou 1980 oe 1000-1200 $&W cra tékny g Biag dexactiag, avapgveral va
pewwdel oe 800 $/kW, ASyw g patixrg mAEOY mOQayWYYiS AVEHOYEVVITRUIY, EVE exTpdTal
61 pwopel ovviopa va mEoeL axdpa kon ora 600 $W [25]. To xdotog mapaywytg g
cwohxiic kWh avtaywvEGerar 1jdn Tig povadeg dvBooxa xar mooexwg Ba avroywveto Tg
povadeg ®.A. ‘Eroy, M xoron mg colinis evEQYEag Oy NMAEXTQOMOQOYWYY, OV Xal
nepwplont axdpa, avarriooetor chparwdag. Te o mepimov dexaetio, 1o 1993 elyov
1M eyroractadel Siedvig 20.000 avepoyevviitoleg Loxiog 3.000 MW mepimov (ruglwg oty
KaMgdpvia orig HIIA xor om Aovia oty E.E). Zwv E.E, 1o 1995, 1o eyxateompugvo
duvapuxs éprave Ta 2.000 MW xou extpdron 6t Oa avEnBel 4.000 MW péxor o 2000 xar oe
8.000 MW péxyol to 2005.

O\ eaopoYe TNg NAtaxig evEQYELUS TtV NAEXTEOTAQAYMYH EXOUV axdn TELQOUOTLHG 1
emdewxnnd yapgoxripo. Ta nhobegping 1 puropohtaid cuonjpata, mov €xouvv npotadel
péxoL orjpepa, xapaxmeGovral and vymié xdotog eyxardataoms, Xapuni arodotirdtnTa
HOL L1 avTOyOviaTiud #60otog mogoyarytic. “Etol, xonouylomolodvral povo exel Smov 1 eyxo-
Tdoraon fW/xal endrtaom Tav oupfotindy quompdrov €xel okl vymAS xdotog (200,000
onfua oe xdpeg Tou Toftou xdopov, adhd xar 50.000 onitia ot NogPnyla niexvgo-
dorotvral and nhand cvoTiore eyROTECTHEVR OTIg OXERES TOvg) 1 Yo ™V xdivym
ewduuiv avayxdv (aropovmjévol pdgol, epedolxol tnhepuvinol orabpof, ir) [26]. H na-
yudojua Lo, oe autol Tov Tinov ug ayoges dev Eemepvder ta 70 MW /xedvo. Evgela
xefiom, Spmg, autdy Twv cuampdtev oty nhextgomagaywyr] dev avajéveral mow and Tig
0y €g Tou endpevou awiva, Méyol téte omyv EAdda gyouv eviaxdel oro 10etég g AEH 1
evioyvoviar and 1o KILE mgoyodupora puxgrig pévo €xtaong, emdewtinov xvolng

XOQOXTIIQOL

Oewonund, ov progotoaje va oforoujooupe to Swaféoio movolo aokind kot nAaxs
duvayuxd, o fftay Suvar] N xEAvym Tov VSO Tuv TaYRGOJLWY AVAYXREY OE NAEXTOLONS.
Me to onuegivd Spag dedopéva, andpa rL av nmpowdnBel ovompoativd M avdmwrugn
HOT OQYHV TV cuOMMGIV o Ot TUVEXELR TV NAaxdy ouotpdtwy, 1) Evoopdrnon avtdy
TV aouvexdv Tmydv evEQyelag Ot ouoTijpata nisxtpomagaywyris dev pmopsl va
Eenmepdoel 1o 1/3 Tou ouvolxoy eyxateoTnpiévou duvaproy xow tovto xwels aiEnon tou
®G0TOUg, EPGOOV URGQXOUY Slabgoyleg YRORPES WETAPOQAS #aL OQHETEG (PmVEs Hou
gvéhrteg) tovppniveg DA,

Elpaore axdpa paxrgud and avts 1o onjiefo, chhd 6oo Ba avEdvovral oL analtioelg pog Yo
™ xefon tav acuvexdv AIIE oty nhextgomagoaymyy 1600 negLoodtego Oo avauistel To
TESPAN IO TG aroBiixevong Trg agaydjevng evégyelag. H mhéov Gpeon duvardmra elvan
71 amofixevon vepoy e aviAntixd cuvotijpara aviotpennig Aewtovpylag (Y os vdgo-
nhextowd pedypara 1 MuvodeEajevéc). Evadllaxnni duvardmra slvar 1 arobirevon
evépyelag s popg nemeojévou agpa 1j Bepnudmrag (oto €dagog 1j oo vegd). Rordoo,
OVOTTTIOCOVIOL CUVEXHS VEES RO TEQLOOGTEQO QILOOTOOTIXRES TEYVOhoy(eg amoOrevong.

H yerion tov dhav ATIE omy nhextgonagayoy] dev avajiéveral va efvan okt onpavox]
o010 mpooeyEs péAhov. Tony EMGda extipdron 6n eivan n duvar n oklomofmom: (o) g
dabéoymg pripatag (rapoamgoidvra g punirig ®a Lwikrg magaywyg 1 TV ayQoTtRaY
BLopmyavioiv) yio Ty eyxatdaTaon povadmy oupmagaywyrig wydog 60 MWe péyol to 2000
#on 120 MWe péyol to 2005, (B) tov vbatukod duvopuxod pe tnv xotaoxeuy tav juxodyv
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vigonherroudv ppoypdtav cuvolxig wyvog 35 MW péxol to 2000 xau 150 MW péyol to
2005 »an () ™g yewBepuextig evégyelag pomg xor vimiic evBolaiag, epdoov naraorel du-
vardv va avarganel To apvirixs ®Ala mov €xeL dnpovgyn0st oty xowi] yvoun Adyw twv
opaApdrav mov €ytvay 08 TELROLOTLXY Povada oto tedopato NaeAddy.

AJLE xm Geguuxég avdyxeg

Qoré00, drolo wOCOOTS TN NAExtgONaQayWYYG %t av ®aAluplel and alohxe€g 1j nhloxég
myég »ou cupmAnewpatind and tig AAheg AIIE, yeyovdg eivar dnt o nhextoiopdg elval plo
guyeviig xou axptPri opgr evépyelag mou Sev kaddmeer dve omd to 20% tou cuvdhov Tav
EVEQYEIONEV avayRdv, OTlg MEQUOOGTEQEG XWEEG TOU XGOMoV, fotw #L av €xel oAy
peyoditego moooots gubivng org exmopgg CO, (AMGyw amwheldv xatd T petatgomy wwv
nmpwroyevav xavolpwv). To urérowro 80% tng teluijg EVEQYELOXRYG ROTAVAAWOTG OPOQA
ot Oepunég avayxeg, ®atd xavévo palora xounig xal péong Oeppoxpaoiag.

Zmv vamyopla avti twv avayrdv 1 Siefoduon tav AIIE elvar oxdpa modv puxer. Koakég
npoomtég elval 1jdn ogatég orov topga g nhails eVEQYELOG. ZE OQLUPEVEG YWDQEG
(EMGda, Kingog, Iopanh) nAtaxorl Osguooipumves yonoyomootvial oe oyetivdg [eydin
®A{poxa yua T Bgppavon vepov xorons. Zmv EAAdda ol epapjloy€g g nhtoxig evégyetag
avapgveray vo exexrafoiv onpovtikd ywa épuavon vepod yoerjong (1.3 ex. t.ju. culhéxteg 10
Sidompa 1990-2000) xon va dievpuvBolv Oe vEes Texvoloyies (). uevovd) xow véeg yorfoets

(.. Y T Oéppavon yoowv).

IMpowBeftar enfong 1 oflomoinom Tou yewBeguusod dvvoproy yapunhis evBoimiog yio
yewpyweg xoioels (Béopavon Beppoxnmlov, tyBvoxadépyeleg #Am.). Ztnv KeQ(mTWON TNg
Propdtag, exrdg and ) onijplEn Tav magadociaxdy EPOQROYEV, OTLG AYQOTIXEG NEQLOYES,
pe ™ xofqon véwv texvikdv ko ovompdrov (tnheBéppavon), Wialtega eviiapégovosg
elvar ov mpoommxég YO1oNg TV véwv texvodoywdv (ouvotiiaro cupmagaywyrg 1/xal
mmheBgppnavang) yua my magoy Beppdtnrag o fopmyavia 1 oe ovopovg. Apeoa aklo-
moujoya efvar Ta aypotxd ragarpoidvra. [lohd svdlagpépovoa dpuwg efvatl xal 1 7Eoo-
T TV EVEQYELORIV ROAMEQYUDHV Yia TV *dAuym Tav (Buov avayxdv efte yio ™y nago-
Yoy vypdv Proxavoinev petagpopdv, Zmv EAAGdo mpowBeirvol mpdypappa mapaywyig
50.000 t6évav oabaviing eyt to 2000,

Znpoavry ovpPory om peiwon tov avOgwroyevav exsopndv CO; utogel va €xel ye-
virGrepa 1 aroteheopotixt] daxelgion towv Prokonxdy méguv ka gvoTnpdrey [27]. O Os-
Twég emdpdoeilg Ba mpoxipouy (a) and v vroxardoraon Tov oupfatxdy kavolpwy, efTe
(B) and v aitnon g emjolag wavdtnrog Twv xepoalmv otroouotipdtey va deopetouv
CO», pe mv avEnon tov vrdgyovtog amobépatog népuwv (avadaomoelg) xal Pe T Relwon
TWV OTWAEUDY TOV (RATGTOAEPNON TUORATEV).

Kotrdtovrag ngog to téhhov, 1 véa mayxdojua evegystaxr owovopla Oa Bepeheiwbel o
®Rawvotopleg, modhég and tig onoleg dev €xovv prdoel axdpa oro orddio Tng wodmrag. O
NMEQLOOSTEQO VROOYS|LEVES TEXVOLOY(EG Elval autég o oyetlovral e To vdgoydvo 1oL Tig
wopéheg xavolpov ovrwotgertiig Lettovgylag, wov emroémovy iy mapaywyr végoydvou
and nlexroiond xar nlexroionod and vépoydvo, ue nlexvooynuxés texvinds, Hiextolopdg
ond AIIE pmogel va yonoyomomOel yio v nhextgdhuon vegoy xar TV TOQOywyY
udgoySvou war oEvyévou [28]. Evd kordMnin nhextogoyniuxr didrakn arorehovpevn and
gva nhextgohit xat o nhextoddia, TaQdyYeL NAEXTOONG pe TV €vwon 16vrav udgoydvou
®rat oEuydvou, ar’ evBelag (yweig xavdon) xou pe vmi] anédoon (65% neplrov).
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Avaloyeg eEehEelg avapévoval xoL OTov TOpER Twv RETapowv. Zijega ol mpoonddeleg
o EowloGv To TAERTEIRG TVTORIVITO OTNELOVTOL OF PRATOQIES, OV POQOVY TT.X. VO
Topodotovvial e nhextouopd and ATTE, adkd kataoxrevdfovior and ToExd xal edplexta
VARG, Sev avoxurdvovTal VoA ®al TEQLORItouy v ToyUtnTa koL TV axtlva kivnong
v oymudrov. YBowduwd poviéha yonoyonooty oupfonxd xoioya yio v rogaywyr
TOU ONOLTOUPEVOU MAEXTOLOHOU *aL emTUYXdvouv peyahvdtepn toyxldtnra xou avtovopla
xbwmong. Ta véo, dpwg, poviéha mov etopdtovial Ba propovv va xivnBolv yonoylo-
moudvrag wg ®avolo niaxd vdgoyove. Pwrofolraixnd aroiyeia Ba tpopodotovv xuyéles
xavoinov, 6rov Ba ragdyetol vdooySvo pe nhextooxnuxres pedédoug [29].

AJILE no AvdrrtvEy

H noyxdomo xowvdmra €tnoe enl yhemnpldeg pe tg AIE xou ™ puivg ddvopn tou
avBpdnou, xvolpevn oe xapunid aopohdg entneda dapiwone. Me ™ fropnyavuini enavd-
OTO0T], 0L avaRTUYILEVES XDEEg Tépaoav oxedGv amoxkelotird atov dvBpaxa. Tov 200 aud-
va, petovifnxav mpog to MeTEAoLo, umoxaflotdviog O O pEYAAo TOCOOTO TOV
GvBpaxa. Texvoloyirég duvardrnreg, owovopuxés emdudEelg xaL yewmoltirol CUOYETLONOL
enéPalav ®A0e PoEa Tig EveQyelands emAoyYEg.

And ™ dexastlo tou 1970, und v amei tov “ASpru” tov (aveEdpmrov wAEov)
TETOEAQLOTOQOYWYDV XWEWV, oL avamtuypéveg xdpeg enedlwEav pe xdbe tpdmo m™v
aneEGomon toug and Ta vypd radoya, xuplg 1e: efoweovdunon evépyetas (25-30% ava
povGda mpoidvrog) kaw mpodlnon tov P.A (o8 moooots 20 % mepimov g MEWTOYEVOUG
Eimomg) xau devtepeudviag g mugnviktg evégyelag (Aoyw twv aviildpdoswy mou Exel
nmooxak€oel). Zipepa, 1 ouvokry] Litnom evégyelag otig xweeg tov OOZA eEagrdral
mhéov pévo xord 45% amé ta merpeAawoeldn xar pévo xotd 30% ond sloayspeva
rerperaroedn.

O adhayég oto *uplagyo EVEQYELaxS OGO eval Ex Twv TEAYHaTwV UEYAANG YoOoVIXYg
ddpreag xoL anogEopoltv onpavtikolg IGEoVE YL T CTHELEY Toug, TOUAGLOTOV OTo
owdo mg welpavons. Exouvv, dumg, tavtdypova onpavixés emdodoeg o moyunpEva
avarwrvElaxd medtuma, ITeploygg 1j/xor magaywywof ®Aadot, texvohoyieg 1i/xaL eldixdtnre,
ydvouv €dapog mpog dpehog véwv. H avaotdrwon avti ngoxahel pofieg rar avudpdoeig
RO EOPEVIG ATOLTE( TEQLGDOVG AL TOMTIREG MEOCAQUOYTS.

Mool ond toug mapdyovieg mov dOnoav otg mponyotpeveg olhayég OTo EVEQYELOXS
olompo Tav avantuypévay alhaydv 8ev €xouv exhelpel eviehads. Neéoi, Gpwg, molu
anuavixol togdyovieg 8€touv to mESPANIa Evog VEOU ®aL QUELRGTEQOY RETAOYNUATLONOY
TOU ®UElaEXOV EVEQYELOXOU OUOTHATOG:

o O *OEECNGSE, OTIG AVOTTUYREVES YDOEG, TWV TAQOYWYLKDV ROL ROTAVOAWTLROV NOOTUMDV
OV oTE{XTNRAV OTIG OLXOVOUlES RA(UAKAG KOl OTOV OUYXEVIQWILONG, Ot povodidorareg
TEXVOLOYIREG EMAOYES ®au OtV opolopopgla, oty TANEN xat ™V emdeLkTL] OmaTaAn,

e Ou %lvSuvol Tov amogEouy and v umavarTuEn Twv 4/5 Tou mayxdopoy mAnduauoy,
oM xat TV aduvola va dievguvBotv oe mayxdopua Mlpaxa T (Oia magaywytkd Kot
ROTOVAAWTLRA TOSTURA, ®VElwE O T EVEQYELOXA,

e H xataxdpupn aiEnon mg evaotnoiog g nayxdopag xowijg yvopng rov mgoraiovv
1 6Euvom tuwv mokikav (tomxkdv 1j vregromxav) mepifarlovaxdy mgopfAnpdrav xal Ta
odLEEoda mov Staypdpovral and v emde(vwon Tov pawvopEvoy Tou Begjloxnmiov.

Ou AIIE dev elvan “avayxalo xaxs” yio negiforhoviiroig Aéyovs. Meydhn dwaomopd oto
X0, aveEdvtAnta ouvolxwg amobépara, apeltéeg eEmmTTdoslg 0To TEQUBAAAOVY, JuxEd
neyédn xar evéhuerm Owaxelplom, ®Am, eivar pepud ané Ta XOQURTNOLOTIXG TOV TG
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2a0L0TOVV GUOTaTIRG OTOLXE(O o vEag avamtuEloxiig ToMTrig, TV 6V paxgonedOeopn
ORGVTNON OtV NOEE(a Y10 TNV AELPGo avamruEn,

Ot AIIE av anotehéoovwv Paoud owdyo evég véou evegyelaxoy 8Gyparog, pmogolv va.

rohtpouv 10-15% tng evepyetonig Ditomg tov avamruypévay xwedv péxel to €rog 2010,

pe avrioroyxn pefwon v exroprdv CO; (ot ovyxgiom pe To 1990) [30]. To eGP dev

efvar “texvind”. H wpljiavom twv texvoloyudv xoL tov Texvindv Mjoswv ota solx{ha mEo-

BAijpata o avtipetwnGoval ofjiega, elval medPAnjia yvword omy totogio g avdry-

Eng non €xet “hvbel” xor’emavdimjm. To ovouddeg Bifmpa elvar: n v100€TN o Tov oTEaTNYL-

%00 TTéyov, 1 SlapSepwon anoTeAEopaTIRGY ToMTiRdY *ou 1) didBeon Twv avayxalwv no-

owv. H avarruEion] xow ol Sidoraon tov AITE elvar avrri ov moorahel TLg TEQLOOS-

Tepeg avrimagafgoelg. H vioBgémon evie véou evegyeiomoy déyparog mov Ba mepthapfdvel

wg ovotanxns Tov orowyelo éva Bagparéo otdyo yia ™ cuppetoxr twv AIIE oro mEOoEYES

uéhdov, mpoimoDerel:

o Tn dmuovgpyla ogyévou mov Ba €xer v ovalaot] evdivn yia ™y eveQyelant] ToAttin,
Ha aoxel Ty oAt emomTefo Twv evegyeEloxdy emyelproswv T xdeag (AEF, AEIL,
AFETIA), mov éyovv va emrehé0ouvy MoAU onpavexd €gyo alkd €xouv (xou Ba €xouv
MEQLOOGTEQO OTO PEALOV) Slapogetird xal (Owg avtitiOgueva "ouppepovra’.

o Tov mooSLoQLOIS TV “xavévay Tou mauxvidion”, je diaxetpiomnég xou dtownrixég ma-
QejIBAOELS OV ETMEEGLOVY GECQ TIg OMOPAUELS HOL TIG TURTEQUPOQES TwV EVOLANETWY
®on TelnGv rorovorardy (A ovadlogydvion CUYROWWVIGIY Gl PETAPORGY, oUoTh-
STEQOL OLX0BOjUHOL XAVOVIOROL, BEoTOT aVAETOTWV 0V EXTOUTKV, GOTUVPEVOT] %O
T GOwv SEV GUOQPOVOVTAL,...).

o Trv peraPoli tov oxetudv Ty, pe pogohoyinég empPaguvoelg 1i/xor eEhapElvoels
(nard meplmrwon) 1 pe dAhovg *aTdAAAOUG INXOVIOPOTG KVITTEWY/ QVERIVITTOWY, TTOV
Ba Aappdvouy véym 1o “eEwrepird xdotog” g evépyelag xal Ba amobapgivovy T
yo1ion oupfotidy xovolwy (xabdg ot TagEvay vhxdy 1 evegyElofGQwV TEoidvVTMV
xon eEomMopdv), evbapgivovrag avelotorxa v xetion AIIE (xadg %ol avaxumhmpe-
vav vAxdw 1j evegyewand amodotixGtepuy mpoidviwy xal eEomhopav) [31],

o Tn dnuovyle véwv Beopdv, Snwg my. 1 ayogd Twv oujifovhwv eveQYELOAGYWV Unxa-
VIRGHV, TTOOXELREVOU va ooty va vrootmLxBotv ot evBudpecol xar Tehaol xroreg
omv emhoyi Tov ®ardAAnhov Moewv xat v Mjym tov xeldteguv oropdoewy,

o Tn Snoveyia Topefov (oohoywiis aopdhiong) yia Ty rgootacta Tov wepfdihoveog
%0L TNV VTOOTHOLEN SowV ovTLLeTanlGovy (avtiketlevind, 1] vroxeipeving) moofiijpata
TQOTAQILOYTG,

o Tyv avaxatavopi unép twv AIIE (xabdg xow vmép mg eEowwovdpnong xat g
avaxdrhwong), Twv dobéowv mdpwv o dpevva & avdmruEn 1\ yo embonioelg
enevdioewy,

o Tn dnjuovgyla véwv, evélixrav xol eEedixevpiévay yonpratodottuy egychelwy, 6mwg 1
xenuatoddmon and tolrovg,

o Tnv evepyd oupperoy tov dnjidotov topgo om dnovpyla Twv vEwv ayopdv Yia Tig
AIIE (ota #tigua, Tig EmyEIHOELS XL TO IETOPOQELXA RETO TV EAEYXEL),

o To dvolypa g evegyelomig ayopdg 0t moAhotg aveEdpmroug ragaymyoly NAEXTOLXTG
1i/xcn Beppunig eVEQYELOS,

o Tnv petargomi twv evegyelomdv etatpewdv (xuplg) oe duayerplotég g Limong xal
eEvmoémong twv xotavolwtdy, eEaopolfoviag Tov EmMPEQLOPS TG Nagaywytg, TV
amodfixevom xat ta Sixtva duovouic,

o Tnv evegyd VOCTELEY TV AVORTUOTG|LEVIY YMEUW YIG THY OL*0SOINO 1) TOV PETaoyn-
PATIONS TV EVEQYELAXGV TOUG ouoTnjidtav, 1pog dperog twv AITE.
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EPEYNA KAI ANATITYEH ETHN EYPQIATKH ENQZH ZTON TOMEA
THZ OPOOAOTIKHIZ XPHIHEL THL ENEPI'EIAL ZTH BIOMHXANIA

I1. A. IInlaPaxyg

TA12 - Emotijpn, ‘Epeova ko Avantoény
Evponraixiy Emrpon

21nv opiAia pou Ba avagepbw ot Tpia KUpIa onpeia.

210 TPWTO Ba TTApousIdow TiG PEBOBOUG TTOU XPNTIPOTToIE N Bropnxavia yia
TNV ££0IKOoVONON EVEPYEIAG Kat Ba APKECTW OTIG OpILOVTIEG TEXVOAOYIEG.

Edw Ba ocuptmepAdBw TOov evepyelakd €Aeyxo [/ AoyioTikd  kar TNV
TapakohouBion, Tnv dlaxeipion, VoIKOKUPIO, TRV oupTTapaywyd, TRV
avaktnon  OeppdTnTaog  (OUOKEUEG  HETOPOPdS  BeppdTtnrag,  avtAieg
BepudTNTag), TNV avAKTNON NAEKTPIOROU Kal TEAOG TIG kKUpiEg HEBOGDOUG
dlaxwpiopou (aroatagn, Enpavan, eEarpion).

210 OelTEPO Ba avapepBw aTig dpdaoeig Tou TpoypdupaTtog E&A JOULE oTov
Topéa NG OpBohoyikiig Xpriong Tng Evépyelag otnv Bropnxavia.

ES&w Ba doBouv Trapadeiyparta Epywv eviaTikoTroinong yia €€GTHIoN, XNHIKoUg
avTidpaoTipeg kKal ekXUAON TAENG KPUOTAAMWY w¢ peBOdoU BiaxwpioHou,
eEdTIoNg, oupvwy Uahou, Kal oXedIogpoU peBOdWY BiaxwpIoHoU.

270 TpiTO B0 TTOPOUTIAOW Ti {NTAHE Yia TO HEAAOV.

Zmv  TpokApuén diaywviopol  cuptepIAapBAvovTal 1 EVTATIKOTTOINON
diepyaoiwy, PéBodol draxwplopol, opBoAoyikr Xprion NAEKTPIoHOU, KAl TEAOG
uikpo (péxpr 1kWe) i pivi (péxpr 10 kWe) povddeg cuptrapaywyns (He
TouhdyioTov 90% cuvolikr] amddoan Kot EKTTOUTTEG TOUAAX!IOTOV O00 KOAEG
600 10 cupBarikd cuaThAuaTa).
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Rational Use of Energy in_ Industry

The general headings

- audits and monitoring

- good housekeeping measures

- combining heat and power systems

- heat recovery (heat transfer equipment, heat pumps)

- power recovery

- the major energy-using separation processes:
distillation; drying; evaporation
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Heat recovery

A.

Heat Transfer Equipment

Liquid-liquid Heat Exchangers
Gas-Liquid Heat Exchangers
Gas-Gas Heat Exchangers
Extended Heat Transfer Surfaces
Heat Exchanger Networks

Heat Exchanger Fouling

Heat Pumps

Heat Pump Theory
Heat Pump Applications
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Power Recovery

- Power Recovery from Pressure Reduction of Process Fluids
- Power Recovery from Low Grade Waste Heat
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Separation_  Processes

A. Distiliation

- Better control and Operation of Existing Columns

- Reflux Ratio

- Product Purity

- Operating Pressure

- Re-Use of the Heat Content of Overhead Vapours

- Generated Low Pressure Steam (or Provide Other Process Heat
Needs)

- Use Overhead Vapours in the Reboiler of Another Column

- Sequencing of Columns in Multi component Distillations

B. Drying of solids

- Established Approaches to Energy Conservation
- Heat Pumps in Drying

C. Evaporation
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Condenser—evaporator
T

Lo

E}() Compressor

cond Tl
> Vapour
Tcond Tl
Overhead
Feed product Expansion
> valve
o
)
T g
. reb 3
. <A>T3
Treb ~— TZ
Vapour
! Reboiler-condenser
Bottom
product

Closed cycle heat pump distillation



A,B,C,D , ,
R > & Configuration
D
A C
A,B,CD . :
e - & Configuration
B
D
A B
A,B,C,D
— 3

Configuration

0 C
A
A,B,CD
— —— Configuration 4
D C B
A B
AB,C,D _
— ¥ L Configuration 5
D C

Sequencing of distillation colunins (colunm configurations
a 4 component feed)
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Y kg water

Primary vapour
fuel kWh
TIT 5 Boier :Sleom ™ oryer ﬁ
80 % 95% 65%
STEAM
Tkg water
vapour

—
@ Surner

957

[ D Oryer

100% 65°%
DIRECTLY FIRED

L3
m “ower f———— Heat pump
; station dryer
30% L5 kg water
kWh Tkg water
ELECTRIC HEAT PUMP condensate

060

35%

[
= Heat pump
dryer

30%

45 kg water
kWh

Tkg water
condensate

IWTZRNAL COMBUSTION HEAT PUMP

High nerformance dryers: conventional and heat pump
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Process Design

- Major modifications to existing piant.
- New plant for existing process routes, with the same raw

materials and products.
- New process routes and/or raw materials for the same

products.
- New processes for new (substitute) less energy-intensive

products.

84



ased ayy ut pedoTeasp suTy psoueyus Jo saTdwexd

D

\

sln oy vy ame
Zuiwey Sy HNpy U sy Sty

T
N N e T

Z "b1a

85



(san) sosTp DButamaor jJo burqsal ¢ °bra

MU}
0j0SUOPUOY

rejjpruiudsy
sLoyespm J

JIMMWAnlnlﬂquu,m

dA ¢} @ j
w Dﬂv_“m.wu
dA o) T ;
1ol
i
Jasudp

MY

22O sy

AUD|
8}0JjUODUCD

)

| =

790 _
SO TP &) ¢ e

~ Bunyoje,

m

uch |
l.&lﬂ.ﬂ\.L
©3

}uby}® pod 3

I

snodoa

SN

FLILIVELIT. 3% D

pasy pinbny %

dA 0}

P NI 5]

cONONH esmasaldg ° &

sjpdnedousroyy 2 ﬁv

dwnyg wansop ”n~>

86



87



pita01

n08 8/31 \w‘A.Bmw

88



1IN0 sseUd
AABaH/SNONLIOD

1IN0 85'Y,4
whvpesmdsiq

10pened Aretoy

19jU] @S8YY
AARSHENONUIVOS)

89



Dila05.n08 8/31/94:mas

90



(Abxaus  seTTof) 10i3vrodeuad
109339 oTdrainw usaTap-uoTidiosqe 8yl Jo OT3ewdyas g "b1a

@ o __ __ ororod
- | e
L $ $ I 1 usaup-uondlosqe
| | ‘ I | ! 3y} jo oneWaYyss
| : ! I | |
i | _ Il | |
_ | m | A A _
1 i | J ! |
T 1 I I
_ |
v
“ _
_
S < < N |
Hit | - -——— | &
g i g e - n,"\ B~ |
Joresodena wyj Guijjeq

91eSUaPUO) — . — . — 101e18U3635Y
uoitNos uoIAIOSqQY —— — —-

19npoiy

91



(uogsT7 ‘ooTuyosl IoTtaadng ©3IN3TISUL)
buoTe ejep oaTIDIpPas1g :sdeuIny HuTiTew sseTs 9-bTy

Ly ov 0€ 0T ol 0-0

{J. UNLVYIJWIL

‘adeusny 0yl ut Jausng oyl Buiuieluod sued |eoioa e Buoje
(mo[3q) spiely aimeradwsi seB pue (oaoqe) ANIDOIBA UEDW POIDIPaIY

)
oLy Ov (3% 0-Z ot 00

2, L

T e e e — — =~ = 2. <00

— e — v, o L e n
B e i ad oWy

- o
Y Y VY oy

‘/
HINMNY

4 4 4 K4 L4 ~ -

v o v e e e ¢ e swasp 0L {u)
e e v ow = = = e v e rwrgpy
- R R T O P )

G-

B T e
- - - - - - o - - - v e sy
o -~ R L L - - - - - . mm.—.

92



sanbtuyusy
uotjeredas TLAOU UYITM 2I93YSMOTJ PpajeIausy *01'B1a senbTuysay uoTieredas TRUOTIUSAUOD Y3TM 189YSMOTI g ‘b3

dnexery O'H

(nnecy )

wealog =0

e g i
|

SYOH

nr3

avOn

svom woadevpy ' opedy
<

UOHEIFIEK] 2N

n»ATICO

SYOH

93



Total energy

—_——

UL oqre;)

Thermal

Electrical
energy

T

\
r
[

wo,

e
V e—

~—
—_—

A

7

| 7/// =

SISA[onose ANNIN | ;
g

sisAjondse spryding !
L

N~

~

9IN0I UONRULIO[S JliXneg

I
{
§
/

[4

$s9001d Jaijaws YOOIY !

-
-

P

|

r

JNOIRY [feH/Ieokeg IL

' 1 ! [
g g

ouuoy/[H ‘syjuowarmber A810ue sAneWINg

94

PROCESS
Estimated energy requirements for various processes
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IHEMIITO EG®GNIKO LYNEAPIO
INZTITOYTOY HAIAKHE ENEPTEIAZ

Moapyapita Kopafooiin
Apyrcéktov - [Todeoddpog
Ipoiotopévn Tpnpatog Kriproroyiag
Afven Owotikiig TToArtukiig & Kartowiog
Yroupyeio Heptpdrrovrog, Xopotatiog & Anpociov ‘Epyev
Tpwdrov 36 & Mecoyeimv. 115.26 Adnva
T (+1) 69 10 667 Dok (+1) 69 26 426
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TO IXEAIO APAYHE «ENEPLEILA 2

A. ZYNOIITIKH EKGEXH

Il.l. ANANTYEH KAI NEPIBAAAON.

To mpotumo avanwéng, oV Y10 n:oM\ég Sexaetieq  akohovfnoe M yoOpa,
otnpiybnke og yvootd, oe plot dvev Spwv avamtuEn mov odrynoce  oTny
unspexpz—:takksucn TOV QLUOIKOV TOPOV, CTNY Katacn:ottakncn n:apoty(oymng Mg,
oty Swatdpaln N kot otV KATAGTPOPT] TOV QUOIKOV otKocuctnuatmv otV
avapxn a?»oylo'tn acTikt z—:n:sKtotcn oe PApPoOg TOL MEPLACTIKOD Y dHpov, SootKdy
ekTaceOV, 1 apyolohoyikdv ydpov, kabd¢ emiong otnv oampoypoppdrioTy
avantvEn ntapayoyikey 1| GAlov SpacTnplotitoy.

Amotéleopa, €V GUYKEVIPOTIKO  TOMTIKG KOl OLKOVOWKO WOVTEAO,  Tov
GLVOSEDTHKE AmO TNV £VTOVI] Kot GvOpYN GCTIKOTOINGT, TOV « YIYOVTIOHO » TOV
PEYOAOV ACTIKOV Kéthmv ; TV TtSplB(ﬂ\]\.OV‘ClKﬂ vrofafon, Ty datdpaln tng
omokoymng wopporiag. H évrovn ac‘cmonomcm tov TOAEOV KoL Olchpu')v nog,
Ko 1 svracn ToOv SpacTNPLOTHTOV, Kupla oTa psyakot O0OTIKA Kthpa enéPepE,
6mog ftay uotkd avENOT TOV EVEPYELOKDY OmATHCE®Y Kot avtictoryn ovgnon
NG EVIACNC TOV EVEPYEIOKOV KATAVOADGE®MV 08 GAOVG TOVG TONElS, OmMAG OTNVY
Bopnyavia, otig Metagopég kar atov Otkiakd / Epropikd kat Tpiroyevi Topéo.
Amotérecpa vmipée M al')ﬁncn TOV TOGOCTOV K(lt(lVdM)cng EVEPYEING KOL 1)
avgnon g n:apaya)yng EKTOUTOHEVOV AEPiOV, TOV KATE Kl)plO A6yo, oopfariovy
OTNV OTHOTQOLPIKT pun:avcn, otV dnwovpyia Tov gawvopévou tov Beppoknmiov
Kot Tov mpoPAparog ™mg tponog tov 6Covrog ( Khpartikég AAAayég Tov nkavntn)
¢ Kl)plO(; vrevBuvog, (pSpS‘t(ll To Stoém&o oL av6pou<a, mov ekAVETOL KATh THY
kabon dvhpaka, paloit 1 Ayvitn, 6mog Kot GAAGY TPOTOY VADV.

To mneptparloviikd kbéotog avtod tov ThHmOv avamtvEng, mov woté  Sev
cvvunoloyiotnke cofapd, vanpEe Waitepa odvvnpd yio my idta Tnv mooTNTY
Long pog, otov nkavntn, TApAAANAQ 88 amokaAvTTETOL cnpspa OAO KOl TLO
KkaBopd, ott aKoun Kat 68 GPOVG YPIUATIKIG Sanavng, 1] OTOKATACTOCT) TOV

« Inmdv » eivor TAéov 18iaitepa amayopevtikt) oe moykGopo kot 0viké eminedo.

Exet yiver ma gavepy oe 6Aovg, N ameil} mov vmdpyet and v aveEreyk

xprion tov mepipdriovtog kar NG ¢dong yo TV idlo TNV acedreid Ko Ty
Snuoota vyeio, pe ta cvxvd mupnvikd arvyfpara, v Siebvi kpion otov
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epodtacnd, v avkovdpevn orpoceoapky poravon, v vrofdduon tov
REPIBAAAOVTOQ KAl KUPLD TG ENMNTOCELG OTIG KAPATIKEG OAAOYEC TOL TAAVITY.

H svveldnronoinon tov tepifariovikdy avtdv Tpofinudtony éxave mo enikoipn
v avaykadtnta Afyg dpecov pétpav, kaldg kot Ty ovalijyn npotofoviidv
oe moykdGHo, ELpOTAikG kot eBviké eninedo. Idwitepa petd v IToykdowmoa
Tuvdidokeyn Kopugiig yia to ITepifdidov, mov npayparonomdnke to 1992 oo
RIO DE JANEIRO, n oroig kotéinée - petafd dhlev- oto Lyé€do Apdong
AGENDA 21 kat otig TopPdoeig [Thaiow yia tnv Blorowdomra, tg Khipotustg
Alhayég kar tnv Ilpostocio tov Accdv, £ywve mo  ewrikoupn omd moté 1
owkoroywky mpoPAnuatiky, avoinednkav de kowvég Spaosig pe othye Ty
emitevgn g Astpopou Avantuéne.

H Evpondikt ‘Evoon, avictotya, pe to 50 pdypappo yra to Ileptfdiiov kot tny
Agpdpo AvartuEn, eEedixevoe tig nepiarlovTikég TOMTIKEG KOl Ta HETPA TOL
npénel vo, Anebodv oto eyyhg péAlov ce gvpordikd, meplepelakd kat e9vikod
erinedo. IlpodBnoe eniong v £kdoon oyetikdv Odnydv Kat kaTeLOVVGEMY Yio
v eEedikevon tav apydv tng Astpopov Avantuéng.

I ydpo pog, Tapd to yeyovdg 6Tt oopfdilet A 16Ta o8 TAYKOSIO KAIHOKO TV
napaymyl dtofediov Tov GvBpoka, mpokewEvoy va cvpufdariel oty Taykoouo
npoonafela yio to KAIMA, éxet 180 exmoviioet kot eykpivel to Efvikd tig
pdypopua yw v Khporiky  Allayi, mov agopd otnv ctafeponoinon tov
ekmopndy tov dtokediov Tov Gvlpaka kol tov GAlev aepimv, mtov cvpnBdAilovy cto
Qavopevo tov Beppoknriov, pe kHpo otdyo TV cTadeporoincn TOV EKTOUTOV
vt to 2000 ota enineda tov 1990.

Yta mioicta tov mopamdve Ilpoypamporog, €yovv mpofreplei ov avoykaieg
Yrparnykéc, to Métpa, to Kiviitpa og kat ot gvaykoieg ypnuatodoTioelg mov
arartodvtol Yo GAovg Tovg topeig, mov kar’ efoyn cupPdilovy otnv Topaymyn
CO2, dnradn yo tig Metagopée, tnv Bropnyavia kou tov Okiokd / Epropkd kot
Tprroyevi] topéa. To Tpdypappa avtd éxet vioBetnfel and tovg cvvapuddrovg
popeig kal anoterel éva Pacikd mraicto [orttiknig.

Mopdiinio oe eninedo EOvikng Iohtwkng Evépyswog, to appddio Ymouvpyeio
Avantolne mpowlei duvopikd, péow thg oxetikng vopobesiog (Sraitepa tov
npdoearov N. 2244/94) kor tov Enyeipnotakod Hpoypapporog « ENEPTEIA» pio
ovvektiki tormiky EEotkovopnong Evépyetag kabg kar tyv ypiion tov A. 11. E.
To cvvolkd mhaicto tng HepiBarrovrikng [Mohtikng tov YIIEXQAE, oto omoio
evtdooetar kou to {ftnua tng Evépyeiag otov Owkiotikd topfo, agopd octny
npodfnon  Tng Aswpdpouv AvamtuEng, otnv Baon ¢ Ptrocogpiag Tov
Otkoroyikol mpoPAnuaticpoy, dmov to Bépara  TeptBariovrog kon Avartuéig,
avupetonilovtor  coav pia véa Swdikacia  mov Ba efericoerar mg dtov va
dnmovpynBoly ot mpolinobéoelg yio tnv avaykoic TOAITIKY, OLKOVOUKY Kot
KOWaVIKN peTtdArofn mpog £va vEOo HOVTELO TOPAY®YNE KOL KOTAVAAMGNG, OTOouL M
owkovopia tov avlpdnov 8o coppadifet pe Tnv okovopia tng poonc.

Stéyo¢ mAéov amoterel n mpoddnon piag AvamtvEng nov Oa offierar ko O

npoctatevel to [epBdiiov, tovg @uoikolg kwt  avBpdmivovg mopovg, rov Do
Srtaoealiler mOPoLS IO TIg TAPOVEEG AALE Kot Tig pELLOY TUEG YEVIEG.
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Bacwkd kpitiplo yia v emkpdrnon ovtod tov thmov  AvartoEng, mov
eMSIOKOVIE Kot mOb eivon Svvarh pdvo péoa ond ™YV orediokn ollayq tov
VPLOTAREVOY TPOTOMOY T A POy O YN G KO KA TAV &L o ¢ 1], armotehel 0
oyvpH oAtk BodAnon, N KOeVIKY CLVOIVEST), 1| KO arodoyl Tov oToy eV
Kot 1 avéAnyn plog cvAioyikng mpoondPeiag oe Ao ta enineda, dote va
evoopatoboby otpatnytkég kat dpaoeig oe avtd. ‘Etot, siva duvard va yiver ko
cuveidnon M avtiknyn 6t to  mooTikd KprThpla Kat 6L HOVO TG MOGOTIKY,
npénet va mpocdiopifovy Tig emAoyég pog.

Eivou mAéov kovd amodektd 6t 1 g@appoyf evdés  Orkoroyikod - A£ipdpov
Zyediaopod oe dho ta gninsdo Tov Ydpov, propel va anotedécel Ty ovoykoio
TapdpeTpo, mov eival kovy v « Tupodotijoet » Stadikacieg, Tov kot khpLo Aoyo
SUPIBGALOLY oTNV LAOTOINGY TV GTOYOV TPOG VEOLG TPOTOLS TOPAYYIG TOL
OLKOVOUIKOD, KOWVOVIKOD Kol OOTIKOD YMpov Kot TPo¢ VEEG  KOTAVOAWTIKEG
cuviifeteg Kat cupmepLeopéc.

[1.2. ENEPI'EIA KAI TIEPIBAAAON. ]

H mpoctacic tov guoikoy meptBdrloviog kot n mowdtnta {org sivor opeca
cuVAESENEVEG PE TNV EVEPYELD TNG OTTOLAG N TOPOY®YN Ko KOTAVEA®oT mpokaAet
ot mtocootd 90% v piravon tov nepifdiiovrog. ,
H evépyeia omotelei onpovrkd mapdyovto yio Ty oikovoukn avantln og
tomkd kot €0vikd eminedo. Ilop’ OGN’ avtd 1) aAdyloTn emAOYH Kou Ypicn Tov
PUCKAY TEpav Ko Twv mpdtayv LAY, dnuiovpyei moihomAd mepifoAilovrikd
mpofAnporTa.

H EAMGSo mapoveotdler pia amd ti¢ peyoAOTEPES OmOLLTEG TIPEG EVEPYELUKNG
gvraong ( 449 TIT/MECU 85 ) yio to 1992 kot Sev engavilet tdon peinong dnog
GAreg ydpec. To yeyovog avtd mopdAinio pe tnv peyGhn evepyelaxyy e&dptnon
™¢ xdpag and g sreaywyés (kuping netpehaion, 67% nepirov to 1992) kabiotobv
EMITOKTIKY TV avaykn Peitioong tov Pabpod anddoong tov evepyelakold pag
cvotipotog. Ot Bacikée nébodor yia tnv emitevén avtod Tov otdyov sivor M
ekowkovounon evépyetag kar n tpowdnon tov AJLE.

Ty teMkf kotavéloon evipyswog otnv EALGSa o ouaakdg | epmopucég |
TPLTOYEVHG TOpERS, cuppetéyet pe 29,8% (1992) 610 6OVOLO NG KATAVIAMONG KOL
sppoviler pia péon etiowa abEnon 4% mepinmov oy nepiodo 1977 - 1992, H
otalepn avtry avénon eivar anotélecpa g PeAtioong tou Brotikold smmédov
oty EALGSa (kevepikti Bépuavon, kipoticpds, TAibo¢ NAEKTP. CLOKEVDY K.A.T.)
To 1992 n tehkf katovdloon otov owiakd/Tprroyev) topéo oviile ce 4,18
MTIII pe pia katavopn 60% vypd xavopa (eicaydpeva) ko 38,7% nAiektpiopd.
Ocov apopé oty katavéioen evEpyaas katd xpion, n Héppaven kuprapy el t6co
otov owiakd / gpmopikd 400 KoL OTOV TPITOYEVI] TOpéo, Yo TV Omoia
katavoiickovtor vynAé nocootd evépyetag. Eivar anopaitnto va topovclacsi
ouppstoxl] TOV TOpE®V KOTOVGlmons evEpyeiag ot ekmoprmég CO2. Tyv
HeyaATEPT GEEST GLpPETOYI] £XEt 0 Topfag TG MAskTtpomopaynyHs. Me tov
empepiopnd SHOG TOV EKTORTAY amd TNV NAEKTPOTOPOY®YN OTOVG TEMKOUG
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LPNOTEG, O OLKWEKOG KUi TPLTOYEVNG TopEag acoppetéyet pe 39% nepirov 1 28 Mt
CO2 o 1991.

Anodeikvieton TAEOV GAPDOE OLKOVOpLKA KOt TEPLBAANOVTIKA 1) OVOYKAUOTNTA Yid
™V Gpecn Ay pétpov e£olkovopncng evEPYELDS.

To BEAAMvikS TIpoypappa o tnv Kipotiky AAlay 08ter 1dn pia ceipd pétpov
ROU amoutovvTal Kol mou mpémet va Angfodv dpeca yw Tov meEplopopd TOV
gkmoundv CO2 kar tov dAAov aeplov tov feppoknmiov.

o v e€eidikevon tov yevikdv otdymv Tov napordve avagepoduevov EAlnvikod
Tpoypauporog, eknovifinke ‘Epguva pe otdéyo v Stathnocn TpoTaceny Kot
Métpav EEoikovounong Evépystog, katd Tpotepadtnta yia tov Otkiotikd topéa,
nov anodedetypéva cuuPaiier TOAD oNHOVTIKE OTIV KOTOVAAWGCT EVEPYELNG KO
ot ekmopnéc Swoéediov tov Gvlpaka. Booikdg otdyog 0 MEPLOPICHOS TOV
EVEPYEIOKDV araIthoE®Y Kot Kotovalecewnv ko tov CO2, péow tng Opboroyikig
¥pfiong kou EEowkovdpnong Evépystag kot thg poddnong tov AILLE. H épevva
avtty ohokAnpddnke télog Tov 1994 apyég 1995, ota mhaicwa TOV EpyacIdV TNG
Enrponiic @eopikod [TAatsiov, mov ocvvéotnoe o Ynovpyog IMTEXQAE, oty omoia
eknpocomiifnkav @opeic kot ocvvappddior Opyaviopoi, Epevvyuikd Kévrpa,
IMovemtotiua k.4, H Emtponf mrapovsiogoe éva ouvolikd Zyédo Apdotis pe titho
« ENEPIEIA 2001 », mov agopd oe  Zrpatnyikn, ApyEC, KOl CUYKEKPLPEVA
Mértpa, Teyvikég kan Kivntpa yio e€owovounon evépysiag, pe avtikeipevo tny
npodOnon £kdoong tov koTdAAniov fecpkov mAoiciov.

Ztn ouvvéyela ovvtdyfnke oyédo [Ipoedpikov Alyporog, vrokovovrag ota
nopiopoto g v A0Y® Enttponig, TG omoiag ovTIKeinevo omotelovoe Katd KOpLo
AOYO 1 TPOGAPUOYT TOV TPOTACEMYV GTA TUAPUKATH:

(1) oto apbpo 6, Tov N. 1512/ 85, mov agopd oty ékdoon T.A/ypdrev cyetikd
pe «Kivnrpa yio EZowovounon Evépyetag »
B) omv Kowonikn Odnyie SAVE 93/76/EEC, « nepi orubgpornoinong twv

ekmopn®@v S10Eediov tov GvOpaKko Ko EVEPYELEKTG ONO00GTIG TOV KTIPI®Y » CTNHY
omoia opeilel N Ldpa pag, To TayvTEPO JUVATO VA EVAPHOVIGTEL.

’Y) otovg otdyovg the AGENDA 21 ko edikdtepo tov Sov [Ipoypapparog yio
v Ipootacia tov Heprpdriovrog tng Evpernakng Evoong, dcov agopd ota
8épora Evépyeirog & xpion AILE. pe atéyo v Aswpdpo Avarntugn.

6) otnv Xapta g Madpitg yia tnv rpombnon tov A.ILE.
S) oty EOvikn [epforrovrikn & Evepyeiokn Hohirikd.
o ’L') oto EAAnviké Mpoypappa o tny KAIMATIKH AAAATH.
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To Xyé810 Apdorg « Evépysio 2001 », agopd oe Métpa - Méoa - Teyvikég
EEowkovopnong Evépysiag kor ypiion A.ILE. otov Owiokd / Epmopikd kot
Tpreoyeviy topéa, SMAaod oto ohvolo TOL OWKIGTIKOD TOpEd, TOCO Otd
YOIZTAMENA Ktipto xou  moleodopkd  obvoro, doo KoL oTO
NEOANATEIPOMENA, péco cogotg ITohtikiig ®Oscpukdv - AonTikdy -
Owovopkev Kivitpov.

Me ctdy0 TOV TEPLOPLORS TOV EVEPYELOKGOV KOTUVOADTEDY KOl O EK TOVTOV KOL
tov  exmopndv SoEetdiov tov Gvfpaka, mpoteivovron to avaykaio Métpa, yia
OpBoroyikny Xpijon - Awaxeipion & Efowovopnon Evépyewns, mpipodoteitor m
xpfion tov Avavedowpov TInyov Evépyaog, Stuogoriferor 1 [Totbtnro. g
Kotaokeorls ko 1 Tlepifardovnikyy Ilpootasia. Ot mopandve  otdyot
sfocporifovrot  péocw  Oecpkdv  Pubpiceov,  kordiAinrov  Texvikov
eEowkovopmong evépysiag, Ilpotinav kot [lpodaypoedy mov o emifAinbody and
v IoAtteio, dote oto péArov va éxovpe Kripia kot Owtotikd Xovora Yyning
IMeptporrovtikng kot Evepysiokng Anddoong otig apyég tov AEIPOPOY
EXEAIAXMOY.

A. To Txédo  Apdong tov YTIEXQAE nepthopPaver xot'apyds Ocopikés
RPOTAGELG, OV £y 0VV evownatebel oto vrd Exdoon IT.A/ypa kot agopody :

o) Ye Teyvixég ELowovopnong Evépysiag Yo v fektioon  tov
LOPOKTNPLOTIRDY TOU CKEADPOUCH  TOV UPistopévey kTipiov, 6tog mpocdikn
Beppopdvecng, vypopdvasng, NYOROVeSNG, TAONTIKOY Kot evepyNTIKOY NAtaKdY
CUCTNUATOY, O Kol GLUSTNPATOV MAOTPOCTAGLUS Kot QGuolkod dpociopoy,
OVTIKOTAGTOOT ROAGIDY KOVQOPATOV KoL OTAGY valooTasiny, Kot GAA®Y TEYLVIKGOY
nov tpoteivovtol Kotd npotepatdtita Yo SlaQopeTikong TOTOVg KTipinyv.

B) Znv Behtimon g Anddoong kon Aertovpyiag tov vgrotapevey Kevipikoy
gykdtactGueoy Ofppoveng, Wikng, @otcpod ko Zeotoy Nepod yxpnong, péom
AVOYKOIOY TEYVIKOV; GUOTNUATOV QLTOIATIGHOD, K.,

Y) Ity evoopdroon teYVikdv eEotKovOpNoNG EVEPYELNG, KUL OTNV [LOPPOAOYIKA
Tovg Evtabn of Mopadosiokd Ktiplo Ko OIKLOHOUG THS (OPUS,

0) Xe upérpa yio v opboroywkiy ypion, Swyeipton kor sbowkovopnon Tig
evEpYELOG OTO VPLOTAREVE KTLPLY TOL EVPLTEPOL ANPocIov Topta, ( KTiplo yYpageioy
- gvowktafdpeva kot 13EKTNTO, Kot KOWOQEEAN KTipla), ©0¢ KOl GTO GTEYOOTIKG
rnpoypdupata Kowvevikiic kotowiag, rov Stayetpilovrot dSnpoctot popeig.
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£) Ttnv swoayeyn tov apydv tov Mepailoveksd - Evepysiucod Lyedaspod, og
Kdl oty Tpodfnon tov apydv tne BlokMpotikic ApPYITEKTOVIKHG, KOTG Tnv
perétn véov kupiov k@ roheodopikdv covélov, yo tny sfoc@dhon Thg
Tepiparroveikng - Evepyetaxn¢ AndSosig tovg.

To Xyédo avtd 0o egappocfei petd v £kdoon tov oyxetikod Tlpoedpikod
Alyparoc pE TV obupovn yvouy tov cvvopuddtov Yrovpysiov kot ®Popimv, ot
omoiol o cvvepyasia eLeidikevovy to Kivntpo kat Métpa Efowkovopnong kou
OpBoroyinc ypione Evépystag, dote va eivor peooTikd Kot oy vpd tapdAinia,
T gmitvy epoppoyn tng Molreucc avtig.

B. Métpa  Awddooryg - Empoppoong - Exnaidzveng Teyvikov/
Miyavikdv/evpitepon KOwob, TPOTACEL; EVPHTEPNG «KOUTAVIOG» EviipEpwong,
kadC KoL TPOTAGELS Y10 TNV Sigvkbhuven thg spappoyis tov Métpov E.E.

I Teyxvicég Odnyisg - Kavovispoig - neplypagés cvotnudtoy - Néeg Meléteg og
eninedo ktiplov kot woreodopkdv ovvoreov - mpotdoelg yio Pertiooy-
gkovypoviopd tov Teviked Ouxodopuxed Kavoviepod & tov Kupodopikod
Kavoviopod, mpotdcsic yio  mpodbnon TG Swdwaciag  Ihartoroinong
KATOGKELOCOTIKOY  LAKGOY KoL mpodviov, kofog ko vEOV  KOvoTopmv
TEYVOAOYLOV.

A. Néec Tipodwaypagég Lyedraspod ot opyée tov Ilerpifaidrovrikod -
BroxApatikod Xy edoopot Kripiov kor [Toieodoptkdv suvdrov.

2.1, YPIZTAMENA KTIPIA. OIKIAKOY [ EMIIOPIKOL / TPITONENHZ
TOMEAZ.

To vypiotdpeve ktiproxd andbepo, omorelel ko tov kat'e§oyxy ENEPI'OBOPO
topéa. H Gvodoc tov Protikod emnédov ceverédeoe otnv peydin ovEnon tov
gvepyelokay avaykdv. Ta kripwe po¢ &ivol ompootdrevto oto  peyalitepo
T0G0GTH, Wd Kat o 80% TV LEICTAREVOY KTIpiov EY0vV KOTaoKELOoTEL Tpty and
to 1979, nmuepopnvia oyxbog tov mpirov Kovoviopod Ogpuopovecng. H
nOAMOTNTO, O TPOMOC Agttovpyiog, M XPHCH TOUG, KVHPLO OTIG TUKVOSOUNKEVES
actikéc meployéc, omov ot emdpdoel; Tov evphrepov mepifdriovrog eivor
TEPEOTIEC CLVIEACDY GTN YORNAY] mOLOTNTH KOTUOKELNG kot Kotoiknong. H
Depuky dveay mov to kTiptd poc eEocporilovy sivan avemapkiig, pe arotéAeona
va anoutobvtal emmpdcHeTa QOPTIO, YIo. THY KEAVYT TOV avayk®v 8Eppovong kot
Spociopon.

O owtokég Topfag amotehei to 73% tov cuvorov Tov kTipiov g xopag. O
opOude Tov vokokupidy otnv EALGSa vrohoyileton og 3.275.000 evd o cuvolikog
aplBpdeg TV KoTokidv givon tepinov 3.661.000.

To 27% elvar To mooootd TtV KTipiov tov Tpitoyevi, kTiplo Tov evpiTEpOY
Anuéoon ropéa, kotd koplo Adyo, map’oha ovtd sivaw ko mALov evepyofopa,
Sedopévic e KokNe LPHONG, Tov Ttpdmou Asttovpyiog Tovg Kot tov ovEnuévov
avoykdv, 1SLoitepa KTIplov oplopéveoy KAt YoPLdY Kovoperovg xpiiong.
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And to vynAd Tocootd Tov Oklokod Kuping TOPED KOL TN PEYEANG cvupetoy g
Tov 000 otV Katavdreon evépyetag (2.3 MTIIL, 1990) 600 KOl OTI}V EKTORTY
CO2 (4,8 Mt, 1990) ¢aivetor 6t 0 Topéag mov ypniel dpeong topépPacng sivor o
Owwokde topbog. AMwote omd v emrvyia g e@oppoyig Metpov
Etowovépnong Evépyelag 8o avopévovpe to nhéov Beapatikd onoteAicuota o
CUVOMKO TEplopiopd TG KOTOVAA®ONG EVEPYELNG KO TOV EKTOUT®OV TOVL
Sro€erdiov Tou avBpaka.

2.1.1. EnepPassig oe Kevipikég eykatastdoag @épvavong, ¥o&ng,
Dwtionov, Zestov Nepov xpiiong.

Bacwdg topdag enépPacng, mov emdfyeTor Métpo Apsong Amddoong sivar o
topéog tov Kevipikdv Eyketustdosemv Oéppaveng, Yiins, Potiopov, Zeotov
Nepot Xpiiong. Ilpoxewévov vo StocooiicBei 1 Beltioon tg evepyslokiig
Anddoong tav cvotnudrov ovtdv, ot OLEC TIG TEPMTACEL; KOl TUTOAOYIES
ktipiov, ag’evdg avaykato sivor vo sfocgoltotel n thpnon tev oyvdviev
Satdtenv oyxetikd, ag’etépov mpoteivovtar onpovtikéc enepfdoetg kar Métpa
Apeong Anédoong, mov katd kVplo Adyo otoyevovy oe tocootd eEotkovounong
gvépyelag, TovdayloTov Tng TaEg Tov 10-20%

[poxettal yio. Métpa Opboroykiig Xprong kot Atayeipnong g Evépyetag, péco
TEYVIKOV KAl cuoTnpdtev Tov 0popovy GE TPOTOVG EAEYYOV KAl GUVTIIPNCTG TOL
cvotiuarog AéPnta - kovoTipd, oTny xpHon ocvotnudrev eAEyyov Kot
QUTOHATICHOD, OTNY EQApHOYY loyvovodv dtatdéemv mov kabopifovv opia
anddoong kot Agwwovpyiag, oTov mMEPLOdKS EAEYXO kavoTipOV - AefnTov, K.4.
[poteivetar N aviikatdotoon tov evepyofdpav Adprntiipev goTicnov pe GAAovg
véov timov uvynAfg omddoong, euvvoegitor n yprion Kevrpikdv HMhokdv
Tvotnudtov ectod vepol yprong kot yevikotepa 1) ypiion tov A.ILE. Ta Métpa
avtd, mov Bewpoidvror dueong anddoong kor apopovv oe Métpa OpBoroyikiig
Xpnong kot Awyeipnon tng Evépyeiag, sivar pétpo mov gbkora pmopodvv va
£9appocTody, OCTE Vo PEATIOCOVHE CNUOVTIKE TNV BEplUKT] GVEGT GTOLG XOPOVS
nov Lovpe kar gpyoldpaocte, cvpfdrrovrog oty efotkovounon evépyelog.
Avidoya Métpa kar Teyvikég npoPrénovror enicng KoL yio XOPOVG EUTOPIKIG
LPRoNG 1| GAAOLG ETOYYEAHOTIKOVG Y OPOVG.

2.1.2. Enepfaoeig 610 «kEALQog» TtV KTIpimv.

H ToMtikn tov YIIEXQAE mpoteiver Métpa EEowkovounong Evépyeiag yia tov
TEPLOPIGUO TOV KATAVOADGE®V HE TNV EQUPHOYN TEYVIKOV Kol EXEPPACEOV GTO
KEAY®OZX SAav tov ktipiov katotkiog, oTig Tpelg KApotikég (dVeg, Tpokepévon
va efacparicBel 1 avaykoio Bepuxi| Tpoctacic Tov ktipiov and Tov TEPLOPIOHO
tov Bepukdy anereidy, tooo katd v nepiodo Tng BEppavong, 60 Kol KaTd Ty
nEPiodo Tov dpoctonod. Topgova ne perbteg Oepuikoy wwoluyiov Kot vIoloyLopdY
avé tvroloyia, katnyopia, xprion, cbotnuo ddpnong, khpotikég OVeg, Dyog Kat
néyeBog krtiplov, mpoékvyav mpoteputdtnreg emépfacig mov mpoteivovrat,
avédhoya tnv mepintoon. [lpoteivovrar texvikég mpoobikng eEotepikng
Oepuopdvnog, EVOORATOGTG TofNTKdY KOt EVEPYNTIKOY NALOKGOV GLCTRATOV,
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avrucatactacn volooTacinY Kot Koucpmpatwv péTpa NALOTPOCTAGiag KAt (pucucou
OEPLGLOY, EEQEPLONOD, 6p00l0|.lol) K.G. avahoyo pe TV wno?&oyta oL K‘ClplOU
™mv 1'[(17\.0.[01]]170. Tov tpono Aettovpyia tov. Ta nporetvopsva Métpa £€youvv
tspopxnest KOTA TPOTEPAOTNTA enspﬁacng, aviloya pe Tov THTO TOL KTIpiov, T
ypiion kot to uéyefdc tov, cdppove pe ebedikevpévn Epevva, mov Eixe
ohokAnpdoet o Topéog Owodomkrg tov Aptototéheion [lavemotipov
Gsccahovucng oe deiypa Y(ptctapevmv Kripiov Karoikiag, oT1g TpeEIG KALIOTIKEG
Loveg g Y Opog. Hporswovrat gtat, ot SUvateg sngpﬁacglg séoucovouncng o
mv Bepuik mpootacia tov kehbgovg oe ktipia amd 1-3 opdgovg ko amd 4-8 kat
Gve, Teprypdovtal 8e emakpLPdg o1 avTicTOoLXES TEYVIKEG.

' v nspmtmcn TOV Y(plo'wpavu)v Kripiov tov Ouaakol kopiog topée, alld
Kalt ysvucorepa OV «SLHTIKOUY topsa Kkpinke omapoutntn n npocoencn niog
oa(poug Ho)m:umg Kwntpcov, g9’ 6cov Yo tov TopEa avtod, To nporetvoueva
pstpa dev propel va éyovv UTEOXpS(JJ‘ClKn smappoyn, hoym TOV uwn?&ou OLKOVOIKOD
KOGTOUG TV snspﬁacecov Eivar gvvonto 6t awtd to Kocrog dev givon duvard va
avrtusrmmceet pécn edvikav 1 dAlov ndpov. Nivetar étot katavonti 1 avowm]
n:pomps-cucng spoppoyig Tov Métpov mov mpoteivovpe, kabog yivero 8§ toov
avtiinmtd 6t Ba anattneouv 1dloitepeg mpoimoBécslg, mov Bo mpémer va
sﬁaccpahceonv TANPOG, DOTE va SLSUKokuvoups ™mv ‘C(lXU‘CSpT] dieicduon s
TOMTIKTC avTHE (TOVAGYIGTOV Y10 To. TPATO YPOVIC TG LoYHOG TOL CYETLKOV
Becpukol [Mhaoiov).

Etol onuavtikd Ocgoptkd, Awowkntukd, Owovopikd kon aAra Kiviyrpo npénet va
viofetnBoiv and tnv IMolteio mpokepévon vo £xeL emTvyio 1 eQopproyy g
roltikic avtiic. H dpon tov vgiotduevoyv fecmxdy eprodiov ko 1) TpipodoTnon
™G LPHONS NTIOV HOPPDY EVEPYELNS KOL CYETIKGY TEYVIKGOY, Tpondniinke Non pe
Statdlelc mov evoopatddnkay ota TAAIGL ToV EKoLYYPoVIGHoD Tov Otkodoptkod
Kruiprodopukod Kavoviopoo, (véog [.0.K.). H Hohtiki Owovopkdv Kivijtpov,
REGH GLUOTHHOTOC POPOATOAAAYDV (Y1O THY OYOpd KOTUGKEVHOTIKOY VALKGOV TTOL
copPdrirlovy oty eEotkovopon EVEPYELNG KOt 6TOV TEptoptopd exmopndv CO2),
Héco e18ikdv - Kotd mepintwon - daveiov kot emMBoTHCE®V, HECH EVIEYONEVOV
9Opav «evepyopdpaovy ktipiov, K.4. fa cupfdriovy Widitepa OTNY «EAKTIKOTNTA
OV MéTpov 710 T0 KTiple TOL 1510TIKOY TOpéa.

Xpovucog opifovrag Yo Ty lcxl’) EQOPHOYNG  TOV Oucovopucd)v Kwntpaov,
npoteivetal va Beomictel éva copog npoc&loplcusvo LPOVIKO 61(101:7”1(1 Tov £EL
YPOVOV, IE TV TPOPAEYN AVATPOGAPHOYIG TOCO TOV OLKOVOMK®Y KViTpOY, 660
KoL Tov xpdvov toybog Tov SwrdEeov avdloyo pe Tic  cvvbikeg mov Ha
dtopopemBouv.

Kord tnv npaty nspto&o spoppoyi¢ Tov nétpov, n Mokteia Ha éyer v smcouplot
va domotdoet, ag’ evdg to Pabuo 6l810600ng TOV TPOTELVOUEVOV NETP®V KoL 0@’
S‘CEPOU 0, 0@ENT], TOGO GTO nsptBa?L?Lov 600 kot otV eBvikn Oucovoptot Me o
TOPOMAVO GKENTIKG T PETPA TNG TOMTEING Y TO VQLOTANEVO Kupla Ko
Toleodopuikd chvora, TpEmeL va cuvVdLAGTOOY e oy upd KiviTpa kot avtd Oyt pOvo

Loym tov Topondve Samotdoenv, dAAd Kot ylou:'t 0 topéag avtdg arotelel Tov
HeyAdAo O’YKO TOU Kuplmcou amofénaTog ™mg L opac, owto ov cupPorrel ot
TPOAVOPEPOREVA TOGOCTA KOtavaMom]g evépyelag kar exkmopndv StoEediov tov
avBpaka kot amotelei To Paotkd avrikeipevo tng moAtikrg Tov Yrovpyeiov. And
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tov topga awtd Do avapdvoviar kot to coPapdrepo OnOTEAECUITO TOV TTOY OV
Etotcovounong ko Opboroyikig Xpiiong Evépyetag. Eivor aroAibtog karavontd
vt evBlapépet dpeca o peyardtepog duvordg Bobudg Sieicdvong tov pETpov
sEowovounong evépyelog, coppava pe tov onoio Bo eEaptnhel ko o Padbuds g
gmTuyyavopevng eEotkovounong evépyetog.

H emrvyio spappoyic tov pérpav efoprdror aopalds kot ord TNV MOAMTIK
BovAnom yio  Swopkh cvnpépecn Ko sgvoishnromoinon tov  xpnotdv-
KOTOVOAOTOV, Y10, S135061] TV GTOYOV KOl TOV SuvatoThTt®Vv Tov vEov DecmKkol
TAOLGion, 0¢ kat Yo emudpemong Tov Mipyovikdv kot Teyvikdv Gyetikd.

4

2.1.3. Kripwa guporepov Anpdsiov Touéa.

To kripla ypageiov tov gupdtepov Anpdatov topta, onog kot ta Kowvmeehi Kripa
( xtipla vyeioc-nepifoiyig, ktipla exkraidsvong, adAnticpol, TolTiotikd 1 GAle
Kripta ovvafpotoig kotvov), g eniong kat ta Eevodoyeia kot ev YEVEL TOVPIOTUKA
kataldparo, arotehobv Tov Tprroyevi) Topéa.

Avtmpoconsdovy to 27% mepinov tov suvdiov tov kTipiov g xopag ( 15% wov
KTiplokol dykov ) pe cvvolkd Oyko g tdEng tov 17.536 k.. H ovvoiuki
Kotavodloon evépyetag avoroyei oto 8% ( 1,090 MTIIL, 1990 ), émov to vriler
arnotehel o 94% TNn¢ katavdloong Lvypdv kovoipey yo 0€puaveon. H Oepuk
gvépyela avoroyel 6to 55,1% thg suvohkig kot 6to 44,9% tng nAekTpikig.

Me o véo @eokd [Mhaioto, kabopilovror dheg ov avaykoieg emepPloelg Kot ta
ovotnuoTa , ot PEATICTEG KOt OTAOVGTEPEG TEYVIKEG sfolkovoumong eVEPYELLG Kot
EVEPYELOKTG anddoong, Tov vr oy pE w Tk & 0o spuppolovy Hha to kripta tov
gupitepov Anpdctov topéa. O topéag avtdg aveipernriotnke pe 1dtaitepo tpdmno,
Moyo The mowkihag otov tpdmo kat ypdvo Asrtoupyiog TOL, CTO ISIOKTNGLAKO
kafeatag tov ktipiov (1doktyro-evotkialopeva), e Paoikd ordyo vo emrevydel
TO OVAYKOio volkokVpepa, vo gtoayfel ovsloostikd 1) évvola Thg Otkovopiog Kot Thg
EVEPYELOKNG SLayELPLONG.

To kripra tov gupvrepov Anjposiov topfa Ba aroteléoovy tov topéa mddTo, Y1o Ty
TpodOnon tng moMTiKi¢ pag, PECH EMSEIKTIKOV TIAOTIKOV TPOYPORPAT®OV KoL
epappoyodv enepfacenv eEotkovopnong evépyetag kat ypriong ATTLE.

Yra Anpdora ktipto 0o SiefayBobv katd mpotepordtnTo EVEPYELAKEG PETPIOELG
kot Eheyyor, Ha yivet esvepyelokn Koraypagei, 6o cvvraylodv evepyglakég
peiéteg, 8o mpowbnbodv smidetktikég egappoyée, dote vo gvoishnromrondei n
KOWT yVOuN KoL va ueapEeL KoL 1] ovaykoio evNUEPOTT CYETIKO.

Oua eroayfei, péoa ony ida v Aettovpyia tov Snudctov venpecidy 1 vvora g
Evepyswaxkiic Awayeipnong, pe tnv dnuovpyia  opyovikdv povidoev, ypopeiov |
Tunpdrov , Oa kabopiorei o 1| Evepyeiakol YrebQuvot, pe ocvykekpupéveg evbioveg
kot appodiotnteg, dote vo eivar duvarh 1 Egappoyn Eneufdoeov E€otkovopnong
evépyetag og Oha to vprotapeva Anpdoia Keipio.

IMpotepandtnra ot mionkég snepPaoeg kor s@oppoyés, mov to 1810 to
YHEXQAE 6a vrootypifet, £yovv 161 ta Kripwa Yysiog kon [lepiBolymg, pe
énpaon ota Nosokopeio tng ydpag, mov fewpoldvror kon wg ta mAgov evepyoPdpa
ktipta kobd¢ emione kot to Kripie Exnaidevong, Olov tov fobpidov, ta
Hevodoyeio kot ta Aownd Kowogein kot Ewdwd Kripo.
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Liyovpa ot mapomdve topsic kat (JGITEPA O TORENSG TOV GYOLEI®Y TOPOLCIALOoLY
131aitepo evBLaQépoy Y10, TV EQOPHOYY EVOESELYHEVOV HETPOV KOL TEXVIKOV, TNV
svoopdtoon nadnukdv kot svepynukdv nMAlaxdv cvotnuitov, g kot GAAmv
avOVERSINGOY TNYOV evEPYELDG Kot Yid Evay akopn emmpocbero Adyo. o Ty
Suvardétnta mov  mapéyouvv, w¢ kot efoyn yxoOpor exkmaidevong  Kou
svausOnTomoinong, Yo TV  GUVEIINTONOIN G TOU  APECOV 0PEAOVS TOV £YOUNE
and v ypion tov ATLE. ko kOpia thg nitoxiig evépyetag. ‘Exet de daitepn
ckompdTNTa N eQappoyn tétolwy Métpov, péon mpoypappdtov emidelEng, ota
oY OoMKA KTipta, GAAD KOt YEVIKOTEPO GTO GUVOAO TOV KOWOPEADY KTipiny, Adyw
TOL LEPOKTHPA TOVG, OC LBpot cuvadpoLeT G KOLYOD Kot GUAAOYLKTG KOTAVAAMGNG.

Ta Egvodoyeia eniong , mg Pacikdg Topfag mapoylg vIpecstdy kot frrpiva tng
yopac pag, 0o amoterécst onuavtikd TOAO TOL EVSOPEPOVTOG THG MOMTIKIG
avtiig, w¢ Topéag Eemiderfng VEOV KOWVOTOHOV TEYVOAOYIOV TPOCTOGiag TOL
nepIPAALovTog, sEotKOVOIN NG VEPOD, EVEPYELUG AVOKUKAOGTG. K.0.
TpoPiémovron katdAAnieg emsppacelg yia tnv gacpdiion reprfollovrikig ko
EVEPYELOKNS  amddoorg, OSivovtag 18taitepn fupacn oty vrokatdataocn
ovpfatik®v popedv kavoipov ywa 8éppaven kot YWokn, péow g xpnons AJLE.
TEYVIKOV QUGIKOU SpOGLGHOY KOl QOTIOHOV, KA., O¢ KOl TEXVIKOV YLo. THV
sEotkovounon vepol Kot ovoKUKAOGIG AnoppIlppdtoy. Xto rapandve ridico o
TPOGOPHOCTOOY KOt 00 EKCLYYPOVIGTOUV Ol LPIGTOPEVEG TPOdLAYPOPEG KOL
Swdikacisg, dote péow tov sAéyyov tov E.O.T. va tpowodnbei dpeca 1 epappoyi
¢ moAtTikTic ovtiic kot vo sEacpoiiclei 1 81Gdoon tov neptBoiioviikdy oTO MV
nog.  Kpivovpe 6t n gpoppoyn tov ovaloyov pétpov ota Kowvogein Kripia
kot waitepa, ota Nocokopeia, Lyoheio, ABAntikd kévrpa kot ota Eegvodoyeia
kot Tovpiotikég eykotootadoelg, yevikdtepa, Oa raifel ovolaotiké poro kot Ha
cuppaArer oty ditddoon tng moMtikig Touv YITEXQAE.

Mo v owovopik] vrostipién tov TpoypapnoTog 6Te KTipla Tov EUPOTEPOL
Anpoorov  topfa, efedikedovran kot mpombBovvrar Néov Xpnporodorikoi
Munyaviopoi kot dtadtkaciec, mpokepévor va aviipetoniolel o vynid ké6cTog
v enevbiosmv eEotkovounong evépyetoc. LOpgovo pe Ty oxetikly Kootk
Odnyia, otnv ormoila svappoviletor n mopovoo vopobeoio, mpofrémeTor 1
gpappoyn Xpnporodotikdv Mnyoviopav, kot e£oyij ota Anpdoio Kripio, 6nwg o
Mnyoviopdg e Xpnpetoddmong sk Mépovg Tpitwv, ™ Xpnpoatodotikig
MioBowong, k.4., péon tov omoinv, dudteg emevdvtég o mpayporomotoby
enepfacelg efowkovopnoig evépyelag kdvovtog ondcsPecn TG eNEVOLONG TOUG
and tnv emrevyfeica eEowkovopnomn evépyeiag.

2.1.4. Tlopadoclokd KTipLo KOL OLKLGHOL.

Me Switepn mpocoyn kot svoicHnocio, avuipetormictnke o Topéog TOV
HNopedooioxdy  Kripiov kot Zovorov g yopog. Tlpotdbnkav ot Bértioteg
teyvikég efotkovounong evépyelog, mOU  EVIACGOVIOL OTIV otcbTiky Kol
OPYITEKTOVIKT]  popeoroyia twv  mopudoclok®@v oMV  KTIpiOV,  TOv
TPOGOPHOLOVTAL  ©GTA Y PTCLHOTOLOVHEVD. TApadooLlokd  VAIKE KOl OTOV
napadocLakd TpdTo KATACKELG.

107



[TpoteivovTor TEYVIKEG TOV VTLAKOHOVY OTIY avéykn g Mopgoroyikig ‘Evragng
toug ot mopodosiakd  kelOen, o emiong kot KOTAAANAQOVG TN HOTO,
gkowkovépnong evépyetag kat ATLE. Tlpocdopifovrar ot TEPITTOCEL KOL Ol
SUVATOTITEG OV LRAPYOLV Y10 AVAAOYEG EQUPROYEG OTOV Topgéa avtd, chppeva
kat pe Tig Woitepeg Deopkég pubuicelg kan Srotdéelg Tov SLETOLY TA TOPUDOCIOKY
KTIpIL KO GOVOL KOL CUNQOVO, HE TV avaLoY Tumoloyio. Me t0 OKETTIKO OWTO,
oL TPOTATELS 0popoly otV BEATIOTY Suvoti EMAOYT GUOTNHOTAV KOL TEXVIKOV,
oTNY EVOOUATOCT TOVG OTA TOPOSOCIaKE KEADPT, 0TV avadelln tov veLoTpuevoy
BLOKAMPOTIKOV Y APAKTHPLOTIKAOV TNG TOPASOCLOKIG OPYITEKTOVIKTG KOL OTNY
npootacio Tov mohttiotikod mopov. FIpbbeon kot Bacwkn emdimfn eivar 1
ovGLIGTIKY cUUPOAY otV SwaTiipRon KAl TPOSTACia TOV TOPOSOCLAKOV OIKICHDV
Kot 1 ano@uyl tng awbapeciag.

Baoikdc Topéag enEPPACTIG, TOV EMTPEREL KOL TV Ay T} TOV nhEov pLlOCTOCTIKOV
pétpov arotelel o topéog Tov Némv Kripiov kot Zovorov.

To véo ®eomkd MMiaicto tov YHEXQAE, kabopilet emnakptfig tov Néo tpomo
ue tov omoio 0o pererdvror kot Bo oyedidlovrar To véa ktiplo, étovrag véa
KPLTHpLa, TPATUTO KOt TPOSLAYPUPEG TOV LILAKOVOLY KoL evtAccovToL OTIG apYE
zov ITeptParrovtikod - Evepyetakov - BlokApatikob Yy edaopov

2.2.1. HMegmParilovtki) - Evepycwaki) Mehén.

Ltov oyedlapd kou peréty tov vEev kTipiov, AoV tov KOTNYOPLOV KAl YPHOE®Y,
otig TpeElg KMpatikég Ghveg thg ydpog ko ovedaptiitag euPadod kar éykov,
glodyetal 0 vroy peotiki théov, IepBordovtikt - Evepyetaxy MeléTn.

K&0e Néo Kripo, Ba oyxedidletar cOpgova pe O, CLVOMKH peAéTn, ™V
[epiparrovtiki-gvepyetakty, 1| onoia 0o cvpnepthapfdaver oe TUNHOTA THG KOt TG
VPLOTApNEVEG VTOY PEOTIKEG PEAETEG BEpROPOVECTG Ko H/M pedréteg.

H Iepiparrovrkn - Evepyeraxi) Mehétn, 6o anotedeitor and Tpelg £VLAKPITOVG
feparikobe Topeic: ‘h~ o

a) wov toped i TEpIpI AGvTuchl peréng,

B) tng evVEpyeIoKiig perEng,

Y) g pekfng NyopodvVOSTC.

H nopordve perén 0o éxeL og 6toxo va kotadeiber 6Tt 0 oxedracpis Tov KTipiov,
o npoPremdpevog eE0mAopdS TOL KoL TO. EMAEYOpEVA KOTOGKEDOGTIKG LAk,
GUVTEAODY 6TV PELDON TNG ARAITODPEVNS GUPPATIKAG EVEPYELNG Y10 THY O¢ppavan,
WoEN, QOTIeNG Ko {EoTo vEPS Y piong oF oxfon pe npokafopriopeva ovdTATO OpLa
KatavdAmeng avaloyo PE TV (PO THG EVEPYELNG Ko eEaopolifovy aveon,
VYLELVT], TOLOTITA ECMTEPLKOD aEPQ, REPLPOALOVTIKY TPOCTAGIO.

[a Ty e£00QAMoN TOV TApOTIVE KoL TPOKEIREVOL va eival Suvarh 1 cvvtagn

ToV E8IKOY peretdy, O TEBODY GTNV CUVEYELD OL GYETIKEG TPOdLOY PUPES, G KOt
avéTaTo GpLo KOTAVaAOGTG EVEPYELAG, avd Xplion evépyetag, ( mov Ba TpEMEL VO,
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sEoocparifovral katd TNy Aettovpyio Tov kuplov ), og kat wpodiaypogis yud Ty
YPAON TOV LAKGY, Kot Tov TpOTo eEQc@EALOIG TG avoykaiog NYoHOVOSNG.

Yréyoc eival vo kotevBuvBodv ot peketntég mpog TV egvpecn tov PEATioTOV
OYESAOTIKGOV KOl KOTOAOKELOSTIKOV AVcemv, dlvovtog ugacn oty £Qappoy}
apydv Evepyelokoo - Brokhpatikov Zyediaspoo.

To oavuikeipevo g Memporiovuikig - Evepyewokng Mehétng ogopd ot
CUGTHUOTY KAt OTIC TEYVIKES TOU EVIACGOVTOL 1 OTOTEAODY THIHC TOV KTIPLOKOD
reptBriuatoc, aAdd kon tov /M gykoartdotdoeov vrootiptng thg cmoTNg
Aettovpyioc kafe ktipiov. H perérn avty Ba diver tov tpdémo pe tov omoio ot
pedetntéc Oa vrodoyifovy Ty €T PEIOOT TOV EVEPYEIOKOY OMAITAGEOY TOV
ktipiov, peioon mov pmopsi va mpoépyetol amd pio 1 mEplocoéTEpeg LPNOELS
gvépyelag, yia emi pépovg Aswrovpyieg. O peretneic 0o vroroyilel emiong v
oupBori tov Brokitparikod Tyedtacpol { THG apyITEKTOVIKIG ) otV pelwot Tov
EVEPYELAKOD @opTiov, TNV CLHPOAY TOV LPNCHOTOLOVHEVEY TOONTIKOY Kot
gvepynTikdy MAlakdv cvotnpdrov Oéppavong, tov  rodntkov  cvotnudtov
dpocionod, tov pétpov ciotkovounong evépyelag and to KEALPOG TOV KTIpimv,
KoDdC Kal TOV TEYVIKOY PUGIKOV GOTIOHOY, THG LPHONG NALOKOV GUCTNRATOY VIO
v 0épuoven vepobd xpiong N TG ApNoNg QoOTOPROATOIKGY CLCTNHATOV.
[Tapdidinia Ba @povtilet yla v  EmA0Y] KOTtGAAniwv, QIMKOV Tpog 10
nEMPBEAlov Sopikdv LVAKGV, v PR cvetnuatoy egotkovounong vepos Kot
avokOkA®ong  amoppiupdroy,  kolog  kor Tty ypio)  nyopdvmons Ko
Ny onpoctaciag.

H Evepycwoxn Meré Oa ovprspriapfaveu

** Toy vroloytopd tov @optiov Oéppaveng kot tng cupforlls Ty TabnTikoOy

NAok®dy Kot ufpidik®v cvetpudtov, pe pPECEG PNVIOIEG TEG KAIPOTIKOV
dedopévoyv  yia TV nspioé‘)o Béppavong ava pva. Qo Unokoy'u;mm n
Gspuoneparornm Tov KTpiov Kot TOv (.pOpthU AOye avavéoong Ttov aépa,
cORQOVva He to TpoPAeTdneva and TOV KOvOVIGuO.

** rov VTOAOYIGRO TG cupforng TV rafnTikdY Kol VEPISIKOY CLGTHPATOY Kot

TEYVIKOV oTnV enitevdn Bepukng aveong, avaroya.

Xk 4 ’ , . ’ ; ;o
Tov vroroylouo NAEKTPLKOD QOPTIOL YIX PWTIGHO, HE GTOYO TNV OTTIKN AVEDT,

SUHQOVA e TO andpaithTa EpYOAELD LTOAOYLGHOU TOGO TOL PLOIKOV OGO KOL TOV
TEYVNTOD POTIGHOY.

** Toy vrnoioylopd tg svpflor)g tov E.H.Z. oy Oéppaven vepod yprone.

** oy vroloyiopd tng copforils twv @B oroyysiov oy KAy ToL

nAgkTpucoL eoptiov.

[MpoPrénovratl vo odokAnpmboiyv ot TpoPrenopeves epyacisg nov apopody cThy
obvtalbn tng Evepysiaxng Melétng, mpoxetpévov vo egfacparicboiv Oia ta
dedopéva mov eivar aropaitnta yro thy peréTy avt. Aratteitor afloddynon tov
nefédmv  vmoloyiopot TV TOINTIKOV GuSTHPATOV BEPHAVOTNG, CUCTNHOTIKH
OVTIHETAOTLON TOV HETE®POAOYIKOV SESOPEVOV Y10, TOV LTLOAOYIONO TNG ATOSOGI)G
avtdv, dtepedvion tov Beppokpactdy Gveciig yuo Ty Bepvi tepiodo, wg emiong
kot g€lorldynon tov pefddov onuelokol VTOAOYIGHOD TOL YLOIKOD POTIGHOY Kot
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TOV apydv KaTavoptig POTIoROV. Arattobvtal TELOg Tipég NAaKig axtivoBohiag
neEPIPAALOVTOC, OTmG KOl KOBOPIOHO AVOTATOV ETITPENONEVOY OpiOV EKTONTOV
pbrov and Ty xpfion vhkdv otov ECOTEPIKS XHpO, K.4.

AnrapaitnTy mpodmoBeon e v Eguppoyn 6hwv avtdv eivar n cuvexig
EMPOPPWOGT TOV OCYOAODPEVOV PE TNV JOUNOT, TOV EAEYKTOV GAld KL TOv
PO, poKEévoL Vo vndpter N yvdon kou N evowsnronoinon oe Bipara
rowotntag Lwng ko tepifariovtog.

H 0éomion tg TMepPorrovrikiic - Evepyeiwakiic Melétng  ovuParier otnyv
Stpohakn tov opfol Prokiiparikov oyediacpod kot tng opbic évratng tov
nadnTikdV cvotypdtov 8Epravong Kot §poctopod, og Kot Tov Aordy SiatdEeov
Quotkoh gotiopod. Oo efacpalicer embopntd eminedo kar 6pia EVEPYELAKGOV
KOTAVOADOEDY, TOIOTNTA KATAGKEVTG, OGULUBOUALEL EMIGNG ©TOV TEPLOPLORS THG
ekmopmC pOTOV T6GO oTNV atpdoPapa, 660 kot oTov ecnTeptkd aépa. Tpowbdel
OUCLOCTIKG TNV KOTOOKELY] KTipiov vyniis nemfalloviikig Kol EVEPYELEKNG
anddoong. Tlopdiinia Ba ocvpPdrrer oty dnpmovpyie vmodourls yie TV
neptparlovrik] kou evepysiaxt SiepaOmon - PeBpovépnon tov véwv kipiov, Tov
fo anotelécet Loy VPS KivNTPO Y10 TOVG BIBTEG Kot TV £0VIKT] olkovouia.

IBwitepa 11 Evepyetaky Merétny 0o omotedei tuipo evdg véov Kavoviouod
Ocppopdvmorng - mov £xel oAokAnpwhel - o omoiog cupfdiler ta péyioto oTny
OpfBoroyikiy Xpijon Evépyeiag ota kripia, kabot oe ovtdv aoprepthanPaveton o
cuvumohoytondg e addmavig Beppdtntag mov dnuovpyeitan and v niioki
evépyelo. mov eloépyetal néco avorypdrov, kafdg kor tng Oeppdtnrag mov
EKADETAL OO TOVC EVOIKOVE KOL TNV GUVOAKI AELITOVPYIO TWV CLCKEVHV.

2.2.2. Ilepiparrovrikn - Evepyerakiy Thetonoinon Knpiov.

Ewdyetar oty ydpa 1 dwdikacio g Evepyeiokig ITTotomoineng, nov
npoPAénetal kot and v tpog evappdvion Kootk Odnyia, péon tng tapakdre
dradikaciag:

Katé tnqv éxdoon tng Owodopmxig Adewag, kabe kripiov, Ba exdidetan ond ta
MoAsodomkd Fpageia tng xodpag Aehrio, émov Ba avoypdgovial emoxpifog ta
npokafoptlépeva  and tnv  Ilepiarrovriki-Evepyelok  Merétn  Opia
KOTOVAADONC, K.6. ®C KAt TO, AOITA MOLOTIKG YOpaKTNPLOTIKA Tov TpoPAénoval
y1a To kGe kripro. Tpdkettan yia Ty ékdoon tov  Aghtiov Hlepforrovricng -
Evepyeiokng Tavtotnrag. (AE. ILE.T).

Avtd To Ashtio mov 8o amotelei mAéov avardoraoto croyyeio kdBe otkodopikiig
adetag kot Ba eivar avaykaio o kabe Siwcarompotia ko TpdEn ayopaneinciog,
petafipacng, evowkiaong, kAim. Oo copfdrier to péyioto oTNV EQAPHOYN TNG
noALTikfig Yo ktipla Evepyetoxd kot Tepifparrovikd Antodotikd.

To Aghtio [eprporrovrikig Evepyaiaxig Tavtotnrag twv Kupiov, 6a copfdarrer
ENiONG oTNV SLAPAVELR TNG AYOPAg, OTHV GOGTH EVINEPOST TOV KATAVOAMTH -
xpiotn, kaBétt Ba  avopdper pnTd o MEPPOAAOVTIKG Kol EVEPYELKA
YOPAKTNPLIOTIKA TOV KABE KTipiov, Onag Ba Exovy mpocdlopiotel amd Tig CYETIKEG
pedétec. H motdtnra TOL KTipiov - mpoidvrog, mov o kabe moritng Ba ayopalet 1
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fa evoikidlel mpoketpévon vo katokfoet 1| pa epyactei, B Tov givar amoibrog
YVOOTH.

2.2.3. ZHotmpa BaBpovopnorg.

H epopuoyn ¢ tipnong tov mpoPremdpevov mopondve mpotdoenv, Ba
Sacpakiteton pe v Oéomion piag debrepng, vroypentikig, Srodikaciag mov
agopd  éva  Sehtepo otld0  EAEYYOL Kou pPETPNOEMV CYETIKA PE  TOV
ETITAYYOVOPEVO OTOY 0, dnhadi} otnv pétpnon tov PBabpod mepifarlovrikig -
gvepyelokng anddoong ke ktipiov. Ipodkeitar yio Sadikacia Tov apopd oTnv

« BaBpovopnon » tov kupiov, ( Energy - Eco Labelling ), dnhadn oe pia
Stodikaocia ovppova pe tnv omoia Ba karartdocetow  to kdbe kTiplo oTny
koatnyopio mov Bo TOv OvTICTOLYEL, OvAAOYO NE TO YOPOKTNPLOTIKA TNG
nePPOALOVTIKNC - EVEPYELOKTG PEAETNG, OE CLUVELOOHS PE TOV TPOTO YPNONG KL
Agttovpyiog Tov, TG KATACKELNE TOU KO Tov Boabfpod THPNONG TOV TPOSIAypopmyV.

O Pobudg g emrvyyoavopevig Iepiporrovrikig-Evepysiaxiig Anddoong, Ba
npocdiopilel kou TV koTdToE N TOL TNV avticTolyn KaTnyopia, petd and éreyyo,
nov Qa dievepyeitor petd tov mpdto Ypdvo Asitovpyiog tov, pe gvhdvy tov
appddion  Mmyavikod, o omoiog ka Ha motomolei tov BAOMO
HEPIBAAAONTIKHZ - ENEPT'EIAKHZ AIIOAOXHZ.,

H xortdrotn otnv avtictoryn katnyopia, 8o yivetor pe gvBovn OV KEVTPLKOV-
nEPLPEPELOKAY KO TOTKOV Evepyelokdv Kévtpav tng xdpog. Me avtéd tov tpdmo
glodyeton otnv xdpo pog, N Evepyewokn Mistonoinen, 6mog orouteitan and thv
oyetikn Kowotikiy O8nyia, oe cvvbvoopd pe tnv [epiforrovrikn ITictonoinon
tov Ktipiov.

Ipokeipévou va eritevyfodv To napandve, ELGAYOVTOL TO avaykoia véa TpdTLTa,
Ko ot aviAoyeg mpodlaypagéc, Tooo yia Tnv eEotkovounon evépyetag, 600 Kot yia
TNV TOOTNTA TOV KATACKEVACTIKOV LAKOV, mov Oa emAiéyovrar. Méoa otoug
otoyovg Tov Ymouvpyeiov sivor emiong kor n gboocedhon tng mowdtmTeg TOL
ECOTEPLKOY GEPO, OG KOL T OTOPLYN TOL « SLVSPOPOL Tov aoBevolg KTipiov ».

I'ta. Tovg AOyoug avtog mpowbeitar M YPHON KETEGKEVAGTIKDY VAIKOV QLAK®Y
oto memPdiiov, (avokuvkAOopo, @Quoikd vAtkd ) ko Satafelg mov Ba
eEaocporilovv v ToLdTNTO TNG KOTACKEVTG.

Extipodpe 6t otadokd Ba yiver ocvveidnon n avaykn yio oploloywkn) ypron ko
eLowkovopnong evépyerag, oldd ko vepos, kKabdg kot n avaykn v Opboroywn
Awygeipnon tov arofiftev. Inpsidvovpe Ot Oa emPAnboldv mopdiinia ot
KOTOAANAEG TPOSLOYpaPES Y10, TO CUCTHRATO TOPOYNG VEPOL, Yo TNV pOBCN KoL
Tov EAEYYOV TNG POTG VEPOY, WE KoL ylot TA KOTOAANAQ cvoThpata arofikevong
KoL ETAvVOypnotponoinong tov Bpdytvouv veEPoL yia OKIOKNH XPHON, Yo TNV emi
toémov S1oAoyY TOV OKIOKDYV onoPAit@v, TNV CUYKEVIPOGT TOVG OF  E181KOVG
Kadovg, k.4.
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Toupova pe v mpog evappdvien Koworuch Odyyia  SAVE, smporrovra
pvbuicelc oxetikd pe v Katavopy) tov Aarnavov Oéppavong, PoEng, Zeatod
Nepob Xpriong, Baon tng mpaypartkilg Katavaimens, yio tg OAEC TIG MEPITTHOOELG
MOV YPNOCHOTOOHVTAL KEVIPIKA cuotTiipoto, 1) yivetot ypiion Evepynuikaov
Hlokdv Tvotqparov, 1 GAAev Avavedowov TInydv Evépyewg, ya v
SlEvkOALYVON TOV LPNOTAV ot Aty giplon TOV CLoTNROTEV, ©¢ KoL Yo TV
enitevén Tng avaykoiag eEotkovoumong evépyelog. Han, £xet tefel ond to 1993 o¢
1oy6 T1.A/ypo. mov opopd otnv Karavou) Aarovey Kevepikiig @€ppavong.

Oenpeital arorbtog anopaitnto vo efetdikevtody oyeTikég Sardlerg, onmg 1o
el ev pépet yivet pe tov woybovra Kavovionsd Koravopng Aaravév O¢ppavong,
Y10 TV eEAOQAALGT KoL TV SLEVKOAVVET TG 0m0doy g amd PEPOVG TOV LPNOTOV
YO OVTIKOTACTACT  TOAMGY  PEHOVOUEVOV  GLGTNUATOV  pE  VEO KEVTPLKA
ovoTipaTo, mov e£OLKOVORODY EVEPYELD, OG KAl yia TNV ELCOYOYN TNG ALPASTS
KEVIPIKHY NAOKAY cuoTnuitev yio v 0€ppaven vepoo.

MapdAinia, extonpaivovpe Ott petd v €kdoon tov tpowbodpevou I1. Alyparog,
o mpénet va £k80000V 0T CUVEYELD, OYETIKEG YTTOLPYIKEG ATOQATELS, NE otdyo
v ovaykaia géedikevon tov tpofrendnevov ond to tpowdoduevo [Ipoedpikd
Audtaypo StoatdEeny.

"Eva mohd onpovtikd Piipo dxet §on yiver pe v evoopdtoon otov véo IO.K.,
nov ohvropa Bo Tpowdndet yia Eykpion, Srotdéemv mov Astrovpyodv og éppeca M
aueca Oeopkd kiviitpa yo eneppaoelg eokovounang evépyetag, Kopia GTo
KEMQOC TOV KTipiov, 0AAY Kot oTig eykatactdoel;. Etot Do gvvoeiton OVLGLOOTIK(
n xpnon « frwv » popedv evépyetag, (AILE) kobdg ko Tng BrokAtpoTiknig
Apyitektovikng. Tlapddinia 0o copnAnpodel avtictoryo o Kriprodopukog
Kavoviopdg pe dtatdlelg oyetikd pe tnv Merétn Puoikod Goticpod kot Dduotko?
Apoociopoy, K. 4.

Me to mpowBobpevo ®eckd Iiaicto eiodystor emiong, m évvold  TNg
Tliotonoinong ToV SOMKOY KOTACKEVACTIKOY VAKGY , 1| onoia Oo dnuovpynoet
Kot TV avaykn dnuovpyiag chyypovev epyactypiov Iictonoinog.

Me v ggoppoyn tov Ocoptkob IMiasiov, dAa ta veoovayetpdpeva Ktipd, SAov
TOV KATNYOPLHY KAl Y PpHOEDV, GE OAEG TIg TEPLOYES TG 1 Bpag Ba kotookevalovTan
we Tpomno dote vo eivar Bvepyeiokd kot Ieptparrovtiké Anodotikd. Me avtd TOV
TPOTO KAt AGYD TOV LTOYPEOTIKAY puipiceny kot TPodLaypagdy, Tov Oa ey oLy
Yl HAEC TIC KOTNYOPIEG TV VEOOVAYEIPOPEVOV KTIPLOV, EKTLHODNE OTL KOL Td
vplotdpeva  ktipa  Ba  mpocopupdfovtor  ctodlakd  oTig OMOUTHOEL, Yo
eEotkovopnon evEpyeld Kot QUokGY mOpov yevikétepa, Oxt povo AOYO TOv
PUGLOAOYIKOD avTaymVicpob mov Ha avartuyfel, petd Ty kaToyvponcn Kot TNV
Slaopdion kprnpiov Padpovépneng kot todttag, (rtov Oo cvvdvatovrar pe to
npotevépevo Tootnpo Kordrabng tov Kripiov), oArd kot Adyo tng ongnong tov
Badpov evaichnromoinong Tov KUTAVOAOTIKOH KOLVoD.

YroStokd, eivor Svvord va éyovpe Oeopatikd anoteéopoto palikig eQoproYNg
e vikdv eEotkovopnong evépyelog. @a meptopicovpe v xpHon cupporikdv
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KOUGIHOY Kot TIC LWHAEC KoTavoAdoel evépystog, ovpfoiAoviog Kot oTNyY
otafeponoinon kot (pakponpdfecud) oTov TEPLOPLOPS THV skmopndv doEetdiov
Tov dvlpaka.

Aswpopa Ktipwa og Acigopeg Tlokeg Oa givan 1 napakataOikn pog yia
T Melhovtikég Ievidg.

3.1. Xopota& ko eninedo 6y EOUGHOV.

To avdrepo erinedo oyedoopol, eivar yia to cbvoro g ydpog o Xwpotaguog
Zyedaopdc. H ovviabn tov EBvikod Xopotafikold amoterel peydhn avaykn ya
™y ovdntodn ¢ opag. And Thv TOALTIKY KATELOLVOT, TV CTPOTNYIKI] KOt TIG
Baoikég avantvEiokég emihoyég kot atoyovg o eEaptndsi to abpto tng ydhpog. Ba
kpBei m emhoyn mov orpepa dtaknpOoCETAL Yl TNV cTodlak emitevEn Tig
AEIDOPOY ANAIITYEHEZ.

To EOvikd Xwpotafikd, alid kot kard cuvéneia Sha ta enineda Tov oyedtacpod
npénel vo mpocappocHoliy aviloya evooONOTOVOVTAG TG Pactkés emtAoyég Kat
apyég g Aetpdpov AvantoEng.

[pokepévor va mpowdijcovpe oty YOP, OVCLACTIKE TNV VAoToinoNng TG VEAS
avtig avridiyng oyxedtacpod kot vo dnuovpyicovpe Tty Bdon ndve otny onoia
Ba otnpiybei n Aewpdpog AvamTuln mov emdidkovpe, mpénst va stoayfovv oty
vpiotapevn vopobecsio  Pooikd kpithpla, mov Ba anavrodv oe KofoproTikég
avantvbiokée emihoyEg KoL oTpotnylkég, mov Ba éxovv  ywo grhocopia TV
TPOCTUCIA TV PUOLKOY TOPOV KUL TNV YPNON TOV CVOAVEDACIPOV TNYOV EVEPYELNG.

®a npéner va vrakolel £tol 0 Xwpotagikos Lyedaopos ce KpLTipld, OTMG T
TopaKATo.

* AvantuEn loopept) He KOVeVIKO Y opakTipd, otobepd evtaypévn oe

pia CUVEY®OG BLEVPVVONEVT] OMUOKPOTIH KOl  TPOGOUVOTOAGUEV OF

OPACEIS VIEP TNHE EIPAVNE KOl THEG GUVEPYOOLOG KPOTMOV, ACGOV KOL

ebvotitov.

* Ablonoinon TtV avortvélakdy SLVITOTHTOV TG YOPOS.

* OpBoroyikt] xpnon kai dayeipnomn TOV QUOIKAV TOPOV.

* YeBaopdg oTIg TOMIKES 1O101TEPOTNTEC:

*poypappotiopdc kot [poypappoto Apdong og EBviko,
IMeppepetoxd kon Tomikd eninedo.

* Evepyeloxog Tyedaopdc pe karebbovon npog tig A IT.E.

* TIpoypaupata Alayeipiong Anopintov kot e£otkovounong vepoo.
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3.2. [MoAeodopikd eminedo oy EOUTROD.

v cuvéyela Tpénet va eEetdikentovy kou va etoayfodv, oe dAa ta emineda Tov
noheodopukod oyedracpod kaddg kot otov oyedacud Tov kTipiov, ot ovaykoieg
npodiaypapéc, chpgova pe Tig Baoikég avortu§lakés emAoyég kot kaTeLBUVOEIG,
nov fa anoppéovy ard Tov Yopotalikd oyedaond TG YO pag.

Bactkoi mapdpetpot mov Ha  xabopicovv tov Pabdud  egappoyic  apyov
ITeptparrovtikod Tyediacpon sivar 1) epappoyh tov Brokhiparucod - Evepysiaxoo
Xyedraopov, mov npoinobétet:

*  Avotnpn EMAOYN TOL KOTOAANAOL Y®dpov ywpobétnong TwV
dpootnplotitov pe Pacikd kplithipla TNV YEOAOYIKN KOTOAANAOTNTO,
TNV TPOCUPUOYH GTO REPLPOAAOV, TNV EKUETAAAELCT TOV ELVOIKAOV
KAMPOTIKGY suVONKOV, TV TPOcTosico ond Toug PopLvols avENOVS, KAT.

* Eovolkd mpocavatoAopd tOco Kol thy xapotn tov 061kod dLkTdov,
660 koL Katd TNV EMAOYN TOL ELVOIKOTEPOL MPOCOVATOALGHOD TOV
KTIPLOV.

* Enloyn tov xatdAAniov mpotdinov - ctabepotvnev, mov Ou
eEac@arifovy MMacpd, deplapd, IKAVOTTOINTIKOVG EAEVBEPOLG X DPOLG,
( oniadn kot@AAnAo XuvteAeoti Adunone  kor  Kdiovyng,
EMTPENOUEVY VYT, GOGTNHA SOUNOTG ).

* TloldtnTo Kol ENAPKELN TOV £PY®OV VAOOOUNS, (PTIOC GYEOLAGHOG TOV
OLKTOOV, KOTAAANAN EMAOYTN VEOV KULVOTOLOV TEYVOALOYLOV.

* O Evepyelakog Xyedoopnde, 0Oo eEoceoriler toc0 oe emninedo
OlKIGHOD 0G0 KoL KTIpiov TNV mpoddncmn tng xpnons Avavedoiumv
IInyov Evépyelog.

*H Efowkovounon kot OpBoloywkn xpnon tng Evépyelag kot tov
Nepob o cuvdvao o pe texvikée Slayeipiotg Tov anofANnTomv
( avokOkAoomn ) mpénel anopoitnTog vo elsayfodv otny cOYYpPOvN
vopofeoia kot va S100QoAileTol 1] VROYPEDOTIKT EQAPLOYN TOVE.

Ola o mopandve kafd¢ kar emthoyéc mov 8o dtooparilovy THY ATOKEVIPOTIKY
dopn} Tov owktopdy, TV opBoroYiKI} KOTAVOI] YPICEOV KOl SPpUCTNPLOTITOV, {E
TapAAANAeg dplosic kat moreodoukég kKukAlogoplokeg enepfdoetg (diktua poig
nelhv, kardAAniec kukAopoplakég pubuicelg), mov Ba evigydovy T LpHon TOv
pécav pofikie  petagopdc kot Ba amotpémouvv v kupopyia tov L.X., Ba
SVpfaArovy kKaBOpPLETIKA GTIV ETiTELEN TOV TOPOATAVY CTTOY®V.
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IToAXéc amd Tig mpotewvdpeveg Aboelg, éxovv 118N evtoybei otov moleodopikd
oyedlacud ¢ xopog Ty terevtaia, tovddytotov, dexoetio. Hap’ 6N’ avtd dev
propodpe vo toyvpicbodpe ot epoppdletor otV Yopa 0 Astpdpog Zyedtaonos.
Kot ovtd kuping, ywori 8ev éyet yiver kowd anodexktd tTO avaykaio
OIKONOMIKO povtého ANAITYEHY , avtd mov Ba otnpiletor otnv
[Tpoctacio Tov puokdv népov, Kal Ot GTNV UTEPEKPETAAAELCT TOVG. AvTO OV
fo otnpiletal oty avantuEn vEoV KOWVOTOUOV TEYVOAOYLBY OVOVEDNTIU®Y TNYHOV
evépyelog kot npoctaciag tov IepiBdAiovtog, dote péoa and tnv €pguva Kat TNV
napaynyl tétolov npaktikdv, 6o evioyvbody dpactnptétnteg mov Ba mpowloly
tov Otkoroyikd Zyedlacpd.

Baow1 npodndfeon anoterel n otadloxn cArayn TOV TpOTONMV
TOPAYOYNS KoL katavAnong, kaldg kot avaykaies anopdoels nov Oa
onporodotovy PBabigg topée oty Otkovopuxyy pog [MoAtikr, mov Ha
npénel nAéov va mpooovotoAlsfel mpog tnv  Anoxévipwocmn, tnv
Opforoyikn  Tlepwpeperokn kol Tomkn Avantvén, tnv a&lonoinom
TOV WOLOITEPDOY YOPOKTNPLOTIKAV KOl OLVOTOTHTOV TNG Y OPOS.

H npodBnon tng xpnong tov avavedolpov tnyav evépyetog Bo anoteA£oet pia
ond tig mo kafoplotikég EMAOYEG, RApIAANAQ pe TV moAttikn aftonoinong kot
€E0KOVOPN GG TOV VEGTIVOL SUVAPLKOY KL TOV GAADV PUGLKGOY TOPOV.
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METPA & MEZA

EEOIKONOMHZIXZH ENEPI'EIAYZ
KAI XPHXH A.ILE.

YTON OIKIZTIKO TOMEA.
YTAGEPOIIOIHEZH EKIIOMIIQ2N
AIOEEIAIOY TOY ANGPAKA

* Belticon andooong £YKOTACTAGEMV KEVIPIKOY
oveTNpatov Béppavonce.

* AvTiKaTtaotact nalaiov tomov Asfitov - kavethpov

* Tlpoypoppa meptodikig cvvinpnons Aefirov - kavetipowv

* MposBNki cvoTHRATOV ALTORATICHOV & EAEYYOL
KEVIPIKOV EYKUTACTAGEMY

* @epPRocTATEG ECMTEPIKOD YDPOL - LOPOTTATES EAEYYXOV
KukAogopnt

* @eppootatikol Swakonteg / Oeppaviikdé copa

* Hiektpokivyro dwdgpaype ot Paon tg Kamvooodyov.

* @gpmdopetpntéc eatotikod tonov/ Beppaviikd copa
& oto aqutopata cvotijpate BEppavong.

* XpNo1 vEoV cuoTipdtov & TEXVOLOYIOV,
E.H.X. , Avthieg Ogppotntag.
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* XpNon KEVIPIKOV KAMPATICTIKOV EYKATUGTACEMV OF
£101Kd, KTiplo

* Yroypewtikog meProdukdg £Leyyog kKuing Aettovpylag &
OTEYAVOTNTUS 68 KAPATICTIKA 16005 ave tov 8 KW

£e6100 VEPOL YPNONG

priom Y10, Oéppaven, mapay

XpNon OWKIEK®OV EVEPYNTL AMUKOV GUGTNRATOV
napaymyNg CEGTOV vEPOL YpNoNG

IIpypodotnon kevipikov E.H.X.

Aapntipeg vyniov BaBpov 00015
* Melétn QoTIGHoU

* AVTIKOTAOTAGN TOV MIURTHPOV TUPUKTAOCEWS PE MIPTTIPES
¢Bopropov

Meyotonoinom g 1pNong PLGIKOL PMTIGROV

ZUVOLAONOG POTIGROV - FEPLGIOV, HECH POTIGTIKOV

CORATOG
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2N 1E
Ta veistdpeve ktipia kototkiog anotehovv 10 73 % tov
KTiplokov anofipatog Tig YOpog.

-~ XAPAKTHPAY. METPON: dvvntikoc,

- AIFKIZAYZH: upéoco molitikne KWWNTpOV

o1idoon
EVNUEPOCT)
feoid, otkovoulkd, dtotknTikd kivnTpa,
oTOOLKY OAAQYT) TPOTOT®V
napaymyng & KotovaAmong

¥ % * %

IMPOTEINOMENA METPA

1. IIpooctocio and vrepbépuovon
2uvoMkn emnépPoom oto «KEALQOGH

2. Eoappoynradntikdv nAloxkoyv
ovotnudtov 8épuavong

* NAaKOG TolY 06

* 0epuocle®VIKO TOVELO

* MMOKOS Y M POS

3. Eeappoyn E.H.Z. y10. {eotd vepo g priong.
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Moévoon danédov - dduaTog

Awthol varornivakeg - ITpocBnkn 2Zov kovpopotoc
Movoon KotokdpuemV ETLOAVELOV
HMAdorpoototevtikéc dtatdtelg

Kripwa and 4 £o¢ 8 opbovg

Avtikotdotoon Kovpoudtov
Movoon kKotokdpLue®V EXLOAVELDV
Movoon danédov - ddUITOg
HMAonpoototentikés dLataiels

AIAAIKAYIA YAOIOIHXHY - EPAPMOTH

Exnovnon peAéTng OORQAOVE HE TOV 1oYDOVTA
Kavovious Osgppopovoong 1 v  Evepyeioxi
peréTy.
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1. ITiotoroinomn mowotnrog & anddoonc HAraxdv
CLGTNHATOV & GLAAEKTOV

2. Eykordotaomn olklokdv 0EpLOGLeOVIKOV
CLGTNHAT®V GE ENINEDO OKIoHOV & GE
TEPLOYEC e ALTOVOH diKTLO.

3. Ipoobnon owkiokev Beppoclpavik®v
GUGTNUOTMOV GTOV EVPVTEPO OLKLOKO TORE.
Amopoitntn 1 £YKPLoM TUTOL GUGTNHATOG
ano OPHOOLO POPEM.

4. TIpo®Onon ypnionc Kevipikov
Evepyntikov Hlokov Zvetnpitov pécn:
o) AlL00GMNG TEYLVOALOYI®V
B) Egapuoync Kevrpwov E. H. 2. yia
nopay®yn (EGTOV VEPOL Y PNONG CE
TOAVKOTOIKIEC & GLYKPOTNUATO KOTOLKLOV.

5. Kevtpikéc KMUATIOTIKEG EYKATATTACELS
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Anoteloiv to 27% 1tov KTiprakov anodépatoc.

AIEIXAYZH

- Opilopdg evepyelokav vrevbivov
- Exmtovnon véov mpodioypapmv

- Evepyelokn kotoypogpn

- Exntovnon Evepysioknc MeAiétng.

XAPAKTHPAY METPON VTOY, PEDMTIKOC

- 20otaon I'pageiov Evepysiokng Awyeipiong

MEZA

Ocokd - Atoikntika Kivnepo

Xpnpotodotiki MicBwon - k.4

Néoy Xprpotoootikol Mnyaviopotl
Xpnpatodotnon ek Mépovg  Tpitwv

121



A. TIPOZGYTIKOI OIKIXMOI

XPONIKOXZ OPIZONTAZ TPIA (3) XPONIA
AYO (2) XPONIA [1A METPHZEIL - EPEYNA - IHAOTIKEZ
E®APMOIEL

ENA (1) XPONO OEIMIKO HAAIZIO ANAMAAZEQN MEZQ
E®APMOTHE ENEPTEIAKOY IXEAIAZMOY - AIAMOP®QEH
NIOAITIKHE

B. NEQTEPOI OIKIZMOI

ZYNOAIKH ANAITAAYH - HOAITIKH KINHTPON
(emlekTikd - TIAOTIKEG EQUPPOYES)

*F TP YROEEI®MV EvolklalOpuEvVa 1y
OOKTNTE & KOW®OQEAT KTipLd.
Eoopuoyn eVOALOKTIKOV CEVUPIOV «TOKETOVY UETPWOV KT

TEPIATOOT.
a) gAGyoto ogvapro - «nakéton FEvepyewokt

Ay ipLon] - «<VOLKOKOPERM.

B) Péhtioto oevaplo - «TOKETO» EQUPROYNC HETPOV
EEowovounore Evépyswe, petd oand  cknovnon)
Evepyaroxig Merétnge.
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®
*

* ¥ X ¥ *

* X ¥ ¥ ¥ ¥ ¥

(%)Ppuowcng WOENG, POTIOUOV, Cscroo VEPOU Y P1GTG.
OLVEMOTNPEG OPOPNG

f£omion avotdtov opiov OEpRoKkpuciog ECOTEPLKOD
ydpov yro rewdvo, +18-19 o C, yio kerokaipt + 260C
OLEPOCTEYAVOGT) KOLPOUATOV

tpocinNkn GKLACTPOV

VOYTEPLVOS OEPLOUOG

AVTIKOTOOTOGT AQUTTI POV

pLOoT QOTIoHOD & Y PO NAEKTPIKAV GLCKELMVY

u G POvG KTLp

E101KOG Y pOUATIOUOG - GTEYAVOOT

AVTIKOTACTACT) VOAOTIVAK®Y & KOVQOUATOV
ocvvolikn PeAitioon H/M efortliopov- avtopoticpol
tpocOnkn Oeppootatdy - OeprLoopueTpNTOV
BeAtioomn puokol poTicpoL & agplopol
opBoroyikn dtdrain xOpOV KATOYNS

genepPdoelg otov nepailovia L Opo - KpoKkAipo

h_ettoupywt nahmomw xpncn, copapto K?\.TE
eEedicebovTal o TPOTELVOLUEVO HETPOL.
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EGAPMOI'H

ENEPI'EIAKH AIAXEIPIZH

* Opyavoon Ipoagsiov 7 Tpnparov Evepyeroxig
AMayeiprong.

*Opopdg Evepyeroxod YrevBuvov (1] vtevBovav)

TOLYElOV  KOTOVAA®GNG  MAEKTPLKOY

&xavoipov.
*Thiipniony Paong odedopévov - apyeio evepyelaxtg
CURTEPLPOPAS.
*Evepyerlokt] KaTaypu@t] VOLOTAREVIG
KoTGoTaog.
*Tepapymon nporspmomrmv gnépPaonc
& npoypoppotiopnds vionoinong.
* Xovtain Evspyawumg Melrénge.
*TIpOMONON e STUDIKAGIOG  EKMOVIGYS  YEVIKGV
katevdivesay - TPOOLIYPOYAV Y10, E&oucovo;mm]

Evipysiac of 1adopes tumoroyieg Anposiov ktipiov.
MMPOAIATPAGEY. MEAETHX BEATIZETOINIOIHEHE THZ
ENEPIEIAKHE AIIOAOZHE.

*Awdikacio avaBeong TtV cuvolMkdv enepPaccov
gEotkovopnong evepysog, péo® Xpnpoatoddtnong Ex
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Mépovg Tpitwv (Third Party Fimancing), 1 6GAlov
APNPATOOOTIKDY PNYAVICROV.

*LoYypaet) ooy pe@oeav - Lopfoiaro.

*Eooppoyn enepfacemv.

*Elgyyog - napaxolovdnon.

*XpovikOG EMIPEPICHOG TV SUNUVAV EREVOLGTG, YLl
TNV OTESIEKT] GROd00T OTOV ENEVOLTH], NRECH THG
EMTUYYOVOREVTG EEOIKOVORTIGTG EVEPYELUG.

k.

KTIPIA YI'EIAY & TIEPIOAAYHY -
NOZOKOMEIA ( ta nhéov evepyofopa)
LXOAIKA KTIPIA

KTIPIA AGAHTIZMOY

EIAIKA KTIPIA - EPEYNHTIKA KENTPA
EENOAOXEIA - TOYPIZTIKEX
EIrKATAYXTAXEILXL

TN

**% JIpoteivovtol katd nepintwon & ava turoloyio kTipiov,
OLIPOPETIKG cEVAPLT RETPV EEOIKOVORTIONG EVEPYELUG, KaBdhg
KOl EWOLKEG TEYVIKEG 1] CUGTNNATA.

**  Iowitepa  avtipetoniloviol  To Noookopgia, 6mov
TPOTEIVETAL LTOYPEMTIKY REAETY YLK TNV SUVATOTITA YPNCYG
e Tuprapaywyns Hiektpiopod - Geppottog pe 10 Pookd
Agpro, kaBhg wor m  ypion KEVIPIKOV  NAaK@V
Osppocrip@vav ya Leato vepd xpnons.

* Yra_Xyohwukd Kripuwo, 6hov tov Podpidov skraidevong,
avaloyo pe v «lkio» tov kupiov (£tog kataokevtg &
TONOAOYIOG), TPOTEIVETOL I KATA TPOTEPAIOTNTU EVOOUATMO
HoOnrikov Huekdv & upidikodv cvotnpatov, kabog & 1)
wpion AJILE. (ywo tyv gvarcOnronoinoyn tov pabntov).
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* Yrohoyiopog goptiov @éppavong & ocvpfoing twv
nabntrikev nhlokodv & vBpoIkOV CVGTNPRATMV.
Yrohoyiopde Bepponepatdotntog TV KTIPLOdV KO TOV
@optiov, AOY® avavémong Tov aipd.

* Yrohoyiopog niektpikod goptiov yw Pmtiopd.

* Yrnoloywopog ovpforng E.H.Z. otnv Oéppavon
VEPOL Y pNOTG.

* Yroloywopog cvpforfic ®/B crovyeimv otny kd@ioyn
TOL NAEKTPIKOL PoPTiov.

* EEac@aiion Hiwwopot tov yepdva.
*EEao@aiion npoctacidg ané tov Ao 10
KaAlokaipt.

*TIpootacio and tov avepo &
EKPETALLELOT] TV OPOCEPOV GVELMV.
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* Extponny 1ov avipov & peiwon éviaong -
TAYOTTUS,

* EEacalion @uotkod AgpiGpov.

* EXpPeTGAAEVGT) GOPIK®V GTOLYEIMV TOL
KTipiov ye 1 Béppavoeny & JSpociopd

TOV.
* Efaoc@diion @uoikov Poticpov

ME THN EKAOZH THX OIKOAOMIKHE AAEIAY EKAIAETAIL
AEATIO TIEPIBAAAONTIKHY. - ENEPI'EIAKHZ.
ATTOAQZHXZ (AE.ILE. A))

Ba sivan anapPoitITo o¢ KG0¢ npatn-
AYOPUNOANCIU, K. A.TT.

To AEJLE.A. 00 neprypagel cagng 1o [epifailovtikg &
ENEPI'EIAKA yopoktnpiotikd kdfe wtipiov, sfacpariler

my «OLUPAVELE» GTNV GYOpPd TOL «IPOLOVTIOC) -
Ktipiov.

Ewayeton 1 évvown & 1 Swedikacio tng HIETOITOIHZHR
(egprporroviikn - Evepysrakn).

Metd tov mpdTo YpoOVO Asrtovpyiag tov kKOs kTipiov,
devepyeitn Evepyelokog EAleyyog, dote va anoderydei
o BaBpog Tapnong g Evepyerokiic Merétng kol tov opimv
kotavaloong. Exdidetor oyxstikn Pefainon kar vrofaiietan
ota, katd tonovg Evepystaxda Kévtpo.

128



2 ovvEyela sQuppdLeTEl N DLUOIKAGIT TG EV&QY%E@E&’E@%
BaOpovopnong tov Knpiov ke keretéscovia
6TV ovticTouyy E£vepYEwWwkn katnyopla, ovdloya pe Ty
Evepysiokt) toug An6do61) (Kowotkf] Odyla SAVE

93 |/ 76/ EE «nepi ctoBeponoinong cknopndv dtofediov tov
GvOpuka KoL EVEPYELOKTS ANGO00NG TMV KTIPIDVY.

To Kripro mpéner va Aertovpyei:
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To kEhvpog npéEmeL va:

** mepropiler tig avemi@opnreg Bepmikég evallayés pe 1o
nepiaiiov,

**  amoppo@é Tijv hioxt aktivoPoria Tyv yeypepivny nepiodo,

**  Juayéer v mhsovalovoa Oeppotte nipog to nepidiiov,
kot TNV Owapkewn g Oeppiic mepiodov, pe axtivoPolia,
ayoYyH, CuVayOYR,

**  elacaliletor «palo», anapaitniy e Ty anobijkevon
g Osppikilc avépyetog - «Oeppikn) adpdvero» ( pewdver Tig
Oepprokpaciokis SLOKVLRAVOELS)

* Evtoln tov napokdto, Kotd tepintoon, cuetiiatov
& teyvikdv Yo Oféppoven - Apociopd - Dooikod
Dotiopo.

-noednnkad:

__omotelovvionl and 1o idle ta Sopikd otolyeio Tov KTipiov,
gival cvsTnpate yopis ntapépfacn pnyavik®v péoov.

= EVEPYMTLKG:

GUOTHLOTE. IOV EVTIAGGOVTUL OTO KTiplo, Yo TNV Agitovpyia
TV ONOLMV YPNCIEOTOLOVVTOL PN AVIKG HECO,

-~V P Prork G : nadnukd cuatipate rtov vrofonBovvran
Ao pNYOVIKGE REGA , Y10 TOV QUOIKO OPOGIGHO.
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1. EEéMEn Evepyswoxiig Evraong yopov EE

2. Ewayoyég Evépyarwag (1977 - 1992)
3. Tehkn Katavéroon Evépyerag (1977 - 1992)

4. Exnopnég ArwoEeidiov tov AvOpaxa ava topsa (1985 - 1991)
Evepyewokog topéag, Blropnyavoa, Metagopéc, ALLot topsic

5. Katavopn Evépysaiag og Tprroyevy ko Owkuoxo topéa.
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ANAZHTQONTAL THN IETOPIKH IIOPEIA TON AIIE

Yno
E. AEAHI'IANNH & B. MOEAEXIQTH

EPIFAYTHPIO HAIAKQN KAI AAAQN ENEPTEIAKQON ZYZTHMATON
EKE®E " AHMOKPITOZ"
ATTA HAPATZKEYH, ATTIKHZ, 153-10

EZATQIH ZTHN OMIAIA *
Kupigg ka1 Koproy, ayarmroi Zvvadeipo,

Zipepo Oa pjoovpe ye éva Bépa Alyo SwpopeTikd amd avtd mov ouvvibog
avaxovavovral ota cuvédpla. Oa emyeico po roAd cOvroun meprypagn g otopiag
tov Avavedoipov IInyov Evépyewag (ATIE).

Orwv apyicape pe rov Kipro Maghesubtn myv Sahoy mg Bifhoypagiag twv 10topikdv
vroxovpéviwv v tig AITE, Ppeffixaps xuploisxnixd o Sinuua 1t axpdg mpénet vo
npwrodwAéfovpe ad My mAndmpa twv dedoptvov. Avapombixape ya to mo etvat
TEPLOCOTEPO EVAIAPEPOV 1] TO 70 oNpavtikd. Telikd xararhéape 6Tt OAa fiTay €€’ icov
evIa@EPOVTA KOl SLYXPOVME TOAD onNuavTikd ya éva iotopikd £yypago. TIa avtdv tov
Myo emyepficape pic pdldov  vmokewevikny Swdoyh Esywpilovrag OAEG TG
TpwTOMOPIOKEG 1886C 1| EQupPpOYEG, €Q' OOOV OE pia mapopola mapovoinor Sev eivan
duvatdv va copneptinelei 0An n vrdpyovoa 1otopia. Zvyxpoveg opng pog araaydiice
Kal éva GAdo 8fua:  Avapommbnikape mov apyilel n 10Topia TG EMOTNHOVIKNG KOl
texvoAoyIKTg eEEMENG, kupimg Opwg moTE xau mol axpPdg teAsudvel pio 10TOPIKT
avadpopr. Tehwd xarohnéape on pe v Tayutarn e&gén mg texvoroyiag, 0,10 pag
gtvon mapdv Tdpa, Y10 TV YEVIA ROV EPYETAL HOMG aipLo Eival 81 16TOPIKO YEYOVAS. Apa
N woropia 1edetdvel axpidg oto e,

Eosig BéPaia- avmv v otiyur] fa avepotiEcte! "Ze n ypnoiuevel oToug punyavikovg 1
OTOUG EMCTHROVEG NG onuepviig enoyMg pia wortopw avadpopny”. Eueig dev Padifovpe
7TPOg 10 TAPeABOV WAL xorrdpe and 1o onpepa mPpog 1o péddov. Oa cag anavtiow PeTaéld
ooflapov xat acreiov. Eoeig Sihéyerar o1t oag apéoet:

H 1otopio eivar yévoug 8mAvkon |, emopéveg eivarl modd ev&u(pépouoa KAl GE TOAAEG
TMEPUTTMOEL YUPITOUEVT) TP OAO € OV NMPAYPATEVETAL CUYVE, OTMG OF aQuin TV

"

*  Avaxowviénke oto 5° Efvixd quvédpro tov IHT yw mig Hmeg Mopgég Evépyelag, 6-8
Noepfpiov, 1996, EKEQE " AHMOKPITOZ"
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nepirT@ON, OTEYVE TEXVOMOYKG Kt apuntika Jdedopéva amoterei pia guYapiom
avémavla o pogc SIdokel Oyt 1000 EQapuocIun afpepa texvoroyia, 660 avipomd xat
ranewvoppootvy. H 1otopia ToV EMOTNUOV Kat TG TEXVOAOYIDG TPEREL va Hag
goaiofnTonomoEL Vo SOUNE TIG TPOSTABEIEG TV MPWTONOPWY EKEIVOV avipOnWV TO0 NE
TNV TEVIYPY TEXVOYVOGTa KOl Ta aKOpa TEVpOTEPa VAKGA péca Tov SiEBstav ToAuNoav v
aventoEouv coTég 158eg Kat Bempies, Kat IPORAVIOY TOMINCAY Va TPOXWPTICOVY Kot va
BEPEMMOOUY TO LOVOTATL 7oV o8TyMaE oty Aewgopo oy onoia  Padilovpue Glot pag
OT|HEPO. TOGO GVETA.

Tke@Oeite anhd TOVG HEAAOVTIKOUG EMOTIMOVEG, HETA QMO TPELS T MEVIE AIDVEG, TG fa
apooPAémovy otig emredlers mg onuepwvig emoyfig. H yvoom Eeduddverat KOppart-
KOppdTt e Oho Kau peyakbtepn ToxiTTA OOTE KOl 1) WO TOAMNP paviacia onpepa dev
givon Suvardv va  mpoPréwer v pellovriky avtr] e&gMén g texvoloyiag kol NG
emomune.  Axpdg oneg ekeivol ot TpwTonopot Sev firav duvatdy va opapaTieTodv My
oMuEpWH EMOYN, Kat OV oTiuepa, v fitav Suvatdv va pifouv pia pana, ba vougav ott
Bpioxovrat otnv avAi tov Bavpdrov.

Apyixd T mohl modd 1oTopikd dedopéva avagépovy 6Tt oL oTIHEPE AEYOUEVEG HEG
Hoppéc evépyelag, Snhadi n Hlaxd, n Atohixi Kot 1) evépyeia tov Qxeaviy, ot apyn ms
avBphmve topiag Bewpoldvtay xat Aatpevoviav cav Beomres.

OI PIAOLOPIKEEL APXEX TQN ENIZTHMON

O ‘EAMqveg epBabivoviag pe v kabapfi Kai cwoT okéyr) TOUG GTOV muprva Tev
Backdv guokdv mpoPinudrev Oepehimoav kard v apyudmra Tig Paoe g
gtocogiag. Iynuanicav pe mmv opffy avintuén @rocogkdv Wedv Ta fepéhio TV
emomuev mov apyodtepo efediyfnkav ot texvoloyikég emredées. To apyxo, To Baotkd
TPOPANPA TOV aRACKOANGE TOVG PLAOCOPOVG TG apxodTTag Hrav 1 pwrapykn vAn. O
OoMic 0 MiMjotog (nepinov 640 éwg 546 m.X.), o 7MpdTog TV EMTA cOPOV NG
apyudTTag, TEPEYpagE 6Tt n anépavrn Odkacco mov mepuckeier ™My M firav 1M
TpoTapy untépa xabe {whig. Oedpnoe "dproTov pev To vomp” TV TPWTAPKIKT VAN,
mv pion GAOV TeV TPayHdTeV and 6nov  "apoépyxetas To mdv kar oTO OXOl0 EMOTPEPE! TO
mdv"”. Tevikd yia 10 vepd Bewpovae Ott: "I'dvipov yip eoviv ke evdidmiastov”. Tnv i
nepinov enoxn) 0 Avafapévng mapoTnpGOvTag MV evon  mapadéxmmke 0Tt apyl TOV oviov
givan 0 aEpOC O OMOIOG HETATPENETAL GE VP OTAV OPAIOVETAL, EVOD OTAV GUUTUKVOVETAL
HETaTpENETAL O VEQM, vepd, M xau Aibovg. {1]

Apyotepa o Epnedoxing (495-435), {1,2] Beperioce my otoyeiaxt Bewpia fewpavrag
611 0 KOOHOG anotereital and técoepa npwtapyxa otoweia: Ivp, Afp, Yowp, xar 1, ta
OMOIa PE TV ONUEPVH  AEKTIKT TOUG TPOCAPUOYT] UTOPOVUE Va TO ovopdoovue: Evépyeia,
Arudopapa , Nepd ki Edapos. O [Ihatwv, anédwoe ota oTolygin YewUETPKES 1516 TEG
Kkt Oedpnoe Ot t0 téccEpo. otoyeia tov EpmeSoxi mpoépyovrar amd mv ida
APOTAPYIKT} ovaia, TV "UAN" cupguve 8¢ e TV Siandpemon ™G EMPAVES TV £youvv
10 akohovda YupoxMpIoTIKG: 172 kUfoc, Arip: oxtdedpo, 'Yowp: sikoor-Tetpdsdpo Kal Mup:
wipdsdpo. O Apiototéhng mapadéyetar ot dgv vmdpyet Swpopd cmv @voN TOV
oroeiov tov EpnedoxA aAAd ta Bempei EVOWMHOTOGE 1G10THTOV TOV cuvdvdlovra
perafd Tov katd Swgopetkd tpomo. Ot wWidmreg, Beppd, &npo, yoxpd Kat vypo
oUVEVOVOVTAL 0Ta OTouEin oav BepeMddn xapaxmpotikd g e&ig:  Muvp: &npd xa
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Bepuo, Atip: vypd ka1 Beppod, Yéwp: vypd xat yuypo, kot téhog I'n: Enpo xar yoxpé. Lta
1éooepa otoyEin Tov Epnedoxhi o Apiototédng npocéfece éva néumto tov ' ABépa’ 1
omwg ovopdotmxe apyotepa "quinta essentiz', meprrovoia.

Téooepa 6y mhéov otowyeia, katd Tov Aplototéhn, alld @UOIKEG KOTOOTACELS ROV 1)
op8 f AdBoc yprianc Toug exnpeaLEl Gueca Ox pévo ™y TowvmTa ™G LoNg pag eArd exi
nhéov emnpedlel 1600 ™V SWHOPOOOT ™C KOweVIKG pag dopng 6co kol MV
TEYVOAOYIKT] Hag VATTVEN.

H I'n, to é6agpog: H xatactpopr kou ) pdAvven g yiivng empavewg efvat tepdona, ot
pepikd de mpokakovpeveg Cnpuég givan o¢ ent to mhefotov un avactpéypeg. H ponavon
Tov €8dpovg pe Sninmpuwdn andfinta, uropappoxa kabe poperg ot agbovia, Kai
dypnota i polvopéva VMKE ExEl oav CUVETEL Oxt pOVO TV axprioTEveT avtol Tov idiov
ToV £8GPOVC oAMA kat TNV HOALVON TV EMiYEIOV Kot LEOYEWV USATIVOV PEVHAT®V,
cUyypova 8€ 1) OAOYIOTH KOTAGTPOQT TEPACTIOV SAGIKMOV EKTACEQV EMTAYVVEL TNV
51afpwon Tov £8GQOVC pE KATACTPOPIKEC GUVETEIEG yla Thv yeopyla kol To aypoTikd

TpoiovIa.

O Avp,  atpooparpo:  H pinmoaveong g emdevirveran pe quEavopevn taydmTa, EpPeca
N Gpeoca, and duagopovg w¢ exi to mheioTov emkivduvoug pumovg Kat axd kafe eidoug
avBpamveg dpactnpomreg. H katactpogn tov Sacikdv extdoemy emdpd enions t660
oy darpnon 600 kat omv avénon mg pdluvong e’ Ooov umdpyel pin cuvvexic
EAMITTOOT TOV QUOKAOV TVELUOVOV TG YT1G.

H gvown gEEMén g ymvng atpdopaipag £yel dobei and tov  Popaio emkovpen
@doogo Titus Lucretius Carus (97 g 55 n.X) {2], vrépuayo m¢ atopixng Bempiag Tov
Anpodxprrov, oto cyypappd tov " De rerum naturas" og:

Et primum faciunt ignem se vertere in auras Aeris, hinc imbrem

gigni, terramque creari. Ex imbri, retroque, a terra cuncta reverti
( Lucritius 1 783)

(Katd mpdTov cuVEVOOE TOV QEpa ME THV QOTIA, TNV YN HE TO VEPO Kal TOTE avTd
peraoynuatiCovrar  pdta n gond oe aépa, peTd o afpag o€ vepd kal TO VEPO GOE 1.
Ol 8g autd dnpiovpyovvral and v e v ym).

H aldyorn kat yopic opyaveon Kat EAEYYO EKHETAAREVON TV QUOIKOV TOPOV THG YIS
TPEMEL ENioNG VA TOYEL TG TpocoynG pog. TIpénel va npocnadioovpe va aAlalovpue prlika
TG dpacmpotrég pag Edv ox ol emepyopeveg yevigg Ba mhnpooovv axpfd ya v
onuepvi arpovonoia poc. Ot TPOTEPAIOTNTEC HaC TPEREL TAEOV va Te00TV S1aQOpPETIKG,
g€ VEEG Pacelg dote va Satnpnbel i 1opporia ¢ (wng oty 1, Orwg TV kabdpioay ot
QUOIKEC BUVAMEIS, KAl VO OTPEYOUUE TNV TPOCOYN HOG OTV OmOTH XPHom kot
eKHETAMAEVOT ota 800 endueva oTolygia, TO VOWP: TO VEPO KAl TO MUP: TNV EVEPYEL, TA
omoia o aroTeELEGOVY, 6OV QUGIKEG TNYEG, 6TO TOAD KovIIvO pédAov tepdoTio Tpdfinua
Y Vv avBporomra.

Ot oraniorikég dev givar kaBoiov evBappuvrikes. YroAoyiletoun 0Tt To 2050 o mhnBuopdg
™mg yng Ba duhaciocel vrepfaivoviag ta 10 Sioekatoppipia pe Guecn avénom mg
KOTAVEMDOTC EVEPYELAG KAL VEPOU, KUl HE ERPECT EMidpact) oty mapaywyn TPOPIH®V,
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avEavovrac paydaio mv poivven tov nepiarlovrog. H karavilwon evépyetag m onoia
kotd to 1990 frav 350 EJ, vaoloyilfetar 8o avéMBet to pev 2025 ota 730 wat to 2050

ora 1050 EJ. [3].

Ma ta §vo Pacikd "otoysia” mg {wihg, o "06wp" xat To" mvp", Tov anotehovv Bépata
Tov Sov Zvuvedpiov tov IHT, yivetaw pie olvropun ioctopwn avadpopry Octe va
enopelnfodpe oyt povo eyxvkhomodika odhd mOavév KAMOWL EMOTNUOVIKG 7
1EXVOAOYIKG OTOLEln VO TPOCPEPOLY VEEG 1BEEG 10 EPAPUOYR TOVg clugova pHE TV

onuepwvh TEYVOAOYIa.

ANAAPOMONTAX LTH IIPOIZTOPIA

Mb0or ko Opvion

H yapévn omv opiyAn tov mpoictopikdv ypoévev ernoy dev £xel apnoel, omag etval
QLOWKO, Kavéva YpamTd KElpevo ya va pag fonioer va karoddfouvpe mdg mpooéPrenay
ot GvBpwmmot eketvng g enoyng oto "vdwp kat to "mup". H mpogopiki meptypaph Spwg N
omoia épface os pog péoa and Toug mholowvg of ékepacn pvbovg, fowg eivat
TEPIGGHTEPO YAPUPN and xGfe yparrd Adyo. oo kot av avtoi ot poot éxovv arrorwBet
UEPIKG KATA TNV TPOPOPIKT) TOLE HETASOOT) 00 YEVIA OF YEVIG £00G KOl TNV yPaITl) TOVG
edpaiman, TO KEVIPIKO, TO OLCIACTIKG, vonua mapapével kot pag peradider ot 1
avBpwndtTa. and v mokv paxpwi], Born auvyn ™G, Exer acyoinBel pe TG emoTipeg Kat
apyoTepa PE TV YvaoT Spopov TEVIKOV pedddwv, etaceakifovrag pia axhi froteqviky
anaoydinon kard v apyadmra.

Toppava pe tovg Ayurriakovg Bpvlouvg o1 emoTipeg yevviifnkav xata myv 18n n.X
yMempida and tov Oed g cogiag On o omoiog Tpdopepe oV avBpordmTa, KATd TNV
eniyewo Pactrsia tov, yAddec and ocvyypdappara. Ov EXAnveg Adrpevav tov Om0 pe 10
dvopa Epprig o Tpiopéyiotog mov Katd v napadoon yvdpile Ty TV va TPOCTOTEVEL
and mv xhomy, e poyIKh cppayida, Tovg uotkovs Snoavpols kat Tovg Bnoavpols g
yvong. O yapakmpiopdg "Epunrika Kieiotd" mpoépyetal and aumiyv v KavoTnta mg
Sapraing tov puotikav g emotung . [1].

H nmpiot ypron evépyewog éywve xord v Bod mpoictopikn eroyn, oV avyn g
avBpanémrag. To yeyoveg outo éxet Sracwbei orov pibo tov Ipounbéa o oroiog éxAewe
and toug Oeovg ™V QATIE Kol TNV UETEPEPE and TOLG OLPAVOVG KAT® OTNV Y1 Yo va
Bondncer mv mpotéyovn avBpondmra.  Tywpinke ye avmyv touv mv mpaln pe
agavraom) okAnpomra. Towg o pofog va eivar onpadiakog yari N eotid, dndadn n
gvépyeia ovvdEdnKe and toug Beovc pe v evoyl Kol mbavd pe ™Y akataAAnAdmrTa g
xpAoNg ™G and mv avopwn avlparomta. Ot avponol dev énpene M dgv Ntav GPYLOL va
Sextovv avtr T ik ovsia. Hrav 1 ekdindn tov avBpdnwev ano tov kiro m; Edép
d10m pe mv andkmon ™G PWTIAS 0 TUPASEICO; AMWALCONKE, KATL OV EYIVE EvTOva
PAVEPO UE TOV EPYONO, APYOTEPD, TNG KATOCTPOPIKIC TUPTIVIKHG EVEPYELDG.

Amd mpaxTikty amoym, opfoloyka, Ba Aéyape 0tL To "mup", 1| EVEpYEID, Eyve YVWOTH OTNV

oy g avBperdmrag Gtav o1 avBpanot katdhafav ™y onuasin g eoTidg Tow TUYain
avafav o1 kepovvoi. v apyf mv Sampovoay Eved apydTepa avaxGAvyav Tov TpoOro
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NFPpOor

Mo kOLv)

Ipjpal. O Mpopndevg Mupgpdpoc. To épfinpa tov EMIT oxedraopivo and rov Kabpymi
N. Xar{nropréxe-I'ixa

nopayoyic g e mv o). [Iépacav modhég xhempides. H mpdodog g avBpwmbritag
fitav moMd apyn, ta otoyEia Opwg g Yiong evrvnwsialav tpokaldvrag oPo oToug
avpovg kot axdpa agereis avlponoug. H tpopepn ivaun tov QuoKoV @atvopévev
yopic v avrictoym SuvardTnra Aoyug eEMyMoNg Eixe 0av CUVERELR Ol YUOIKEG SUVANELS
v fepnBovv oav Bomreg. Apyotepa Opws, apyd ka otabepd ta peydia mvedpara g
apyaéTTag efnydviag Aoyud Ta guokd gaivopeva karéfacayv tov Beolg and To faBpo
TOUC |LETATPETOVIAG TOUG OF QuOwEG T pabnpatikés Enpég vvoleg agrivovrag povo TV
yontevtik} Smympaniky YAagupdmra Tou podov.

O 'HAhog, 0 mo @avepdg Nrav o ayerntog Oedg twv EMvey kat moddv diov Aady,
onwe tov Aryuntiov xa tov Tvkag oty Noto Apepud].  H axaraviknm dtvapn tov
xupdrov  ednuovpyeito and tov Mooeddve, Tov ardivto Kiplo tov vepdv o onoiog
pati pe Tovg Pondoig Bsovg, omwg Toug Tpitwves, tig Nnpnibeg, kat i @ yAvka vepd
TV motandv kat Tev Apvav tig Nopeeg, xupepvotoe 115 duvapelg tov xabe popefg
vepdv, mda omwg kon 0 Homotog 115 vroxfovieg Suvauels tov NQICTEOV Kat OF
MPOEKTAcT] TV YEWBEPHLIKDY SuvapEmY.

O Aiokog pe mv fonfeia Twv oxid Ponbodv Bedv, TOV OKTH TPATEVOVIMY aAVELWY, TOUG:
Bopéa, Kowio, Ammhdm, Evpo, Noto, Aiy, Zégupo xar Zkipove Sievbetovce v
Svvapun xou v Katevfuven ToV avépwv otV EMQAVEN TG YTS.

O1 avavemoeg popeég Evépyetag dev gavtalav toco Hmeg ota pana tov apyaiov, Adyw
TOV OT1 OE MOMEC TEPIMTOCELS fTav KaTaoTpoPikés. Ilap' OAN Gpmg TV KATACTPOPIKY
Toug Shvaun mpoorabodoav va Tig dapdoovy, Kal 6mov avtd Hrav Svvatdv va TG
YPNCILONOW|COVV OE QMAEG MPUKTIKEG EPUPHOYEG.

ApYOTEPA, KOTG TOUG LOTOPIKOUG ¥pOVOLG Ot peYalot gihdcogol g apxadTTag He
guplmTa TVEDHOTOG Kau PEYGAR akpiBewd ommv oxéym dpyiocav va peAETolvV kai va
xafopilouy 10 QUOKO TMALOV QUIVOHEVO auTdV TOV Suvapewv divovrag EKMANKTIKEG
EMOTRUOVIKEG  €PUNMVEIEG, apyikd xwpis 7mpakTikd newpdpata  emfefawrika  TOV
PLOCOPIKQOV TOUG EPUVELDY. APYoTepa GpyIoav Ol TIPMTEG TOMD TPWTGYOVEG EPAPROYES,
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cOPQOVE QUOKE {E TG SUVaTOTNTEG TG EMOYNG, Ol omoieg odfynoav oradwxd oTa
onuepvi texvohoyikd emetypata. A@ov ammAéodnke o IMapadeicog o Spopog frav
TAEOV aVOIKTOC Y1 va Spéwovpe and to xovri g Havldmpag v evepyelaxn xdhaon g

onpepwiig Texvodoyiog.

LTA MONOHATIA TON OPQTORN @IACZODPON

H évraon m¢ nhoxig axtvoBoring kot 1 Sdvapn tov ovépov xal Tov VEpOV
anacyOAMoay TouC TPHOTOVE PAOCOPOVS TV apyainv ypdvov ot onoiot Swidav mv
TpUyHATIK] PUCT) TOV PUEKOV PaIVOUEVOY, TV Srydpioay and mv dei) vrdotaon Kot
rpoonadnoay va Sdoovv yewomactég eényioes. H xaramdnkrua) Sopankémrd tov
pocdpov, 1 WBlopvia TV croxastdv kat 1 ofvdépkean ToV TopampnTdv ESwoE TV
opBn e&iymon autdv TV QUoKdV pawopivev  powmbdveag ™V emotiun Kat TV
teyvoroyia o peydho Paduo. '

Nepé xar agardrosn sty apyadmta

Apyilovrag mv xvpiag totopia fa avagepbd mphra omyv apohdroon kvping 6Tt N
Ao apardroon, kohbrepa Ba Edeya 1) nioxa andotadn, sivat 1) apyaOTEP TPAKTIKY
EQUPPOYH Tov umapyer oxedov and karaPodig kdopov. H malaidtepn, TEPACTIOG
Khipaxoc, Nk andotaln, Tov epydleTal actapdmra and oxedov mv apyr} MG YHVIG
woropiag.  Eivar 0 "Y8poroywkdg Kixhog" oxeduaopévog amdé mv @von  mov OV
Acttovpyodv 1 Ak kat 1 awAikn evépyewr. Mia tepdoria avoikt) NMAlaxy cvokevn
aOoTaENC, 6mov oL nhMakég axtiveg EEaTpitouy and My EMPAveld TOV avoiktdv vidTveov
AgKaveOV atpove xafapod vEpoy oL TAPACVPOUEVOL A0 ToV GVEHO CUPTUKVOVOVTAL OE
K6moto GAAo onpueio oIV EMUPEVER TG NG, oav Kabapo, ac@aATOUEVO VEPS.

H npomm yveot yporti ava@opd 1o apoAdtoot YEVIKE, eival auTr OV avaQePETaL oIV
BiffAo, oto Bifdio mg E&o8ov, Kepdhao £ [4], neptmov 1500 ypovia n.X.

EXODVS, Kepdiaio i£'.

E;;p'e o8 puuvr;g m 2.
qou mjw\ > Qzagcmg epu,:fa-; X n,cz"‘/./ av-
mt els T € epn/.uv cﬂvf Xy empébom 7'51; n/.ca—
pasCy ' ePnua:, a.;oux nue,zmwé\wp, UgTE v,
Ha%oy Jt els ,tuppd. uq m n&w#m ey Cx 15
,u.df:fa.; -mcqu;%olw &y dmwrsusar O 6-
yo,w:ur‘a’ TV oxswou, ‘hxe,m. Kaj densmpuler o'z4.
Agos Fn/.w:un Aeg_sm;. ot mopde ; Efonoe 3 25,
,uaum;g(ﬂc;; xuelon. :(;q e&:&y dumfwe,zo; EJAgp
19} crébarer 20 el 3 uJ‘Uf,me-yAuwmo -

Sup.
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Eva @utikd Seyikd vAiké 1o omoio  xwpiie to adan and to vepd. Ihbavdrare &veg
{e6MBog xard morhovg anpepVolg EMGTIHOVES.

O Aporotéhng (384-322 nX.) mphrog mepiéypaye tov Ydpooywod Kuoxho, oe pia
Tpdypatt rokd axpiPi| meptypagl avtod TOL Puowovy Parvopévoyv oto Pyiio tov " Ilepi

Mertewpohoyiag". [5].

"0 rhiog, xvobuevos, drws mpdypars kdves, Oérer uedddovs allayic ka
Hs mv evépyerd Tov avnj To mo pAvkd vepd elatulleras xar diadveras o€
arud o omoio avePaivel oG AVOITEPES TEPIOYES, SOV ERGVO-TUUTVKVAIVETAL
and to kpvo kai TO VEPS mov Lavd oynuariferas méprer adk oV yiy.
Aluvpd vepd, Otav HETATPERETAI OF aTud, YIVETal YAvKS Kai Jgv oymuati(el
diun drav aourvxvavera Savd. H toyvme eCarpioens eCaprdras and 1o
HEyeBog ™c empaveiag Tov.

Exto¢ and v mponyoUpeVn TEPypaQr] Tov vdporoyikoD kixAov o ApioToTéAng £xEL
Shoer v meprypagh] amd OAEC oYEdOV TIG QUOKEG Ko Beppoduvapikés WIOTNTEG TOV
vEpDV, YAvkdv M arpvpdv.[6,7,8,9]. Hepypdeer emiong pin pébodo apardrwong 1
omoio Sev mpénel va mopoeipfei  S1om amodewvier dm amd v apyadtnra Non
anacYOANOE TOUC GAOGOPOVG 1 HETATPOT] TOV AAUVPOD VEPOD GE YAVKS:

"Karaoxcbace va wxdpwvo doyxeio xas Tomolémoed to omqv Odiacaa,
oTEpEdVOVTAS TO YIS TOV EToT GATE va eunodilsras relclag 1 diiodvon
tov vepov. Tére to vepd To omoio diaoraldler uéoa amd ms drpeg TOU
xepiov oto doxelo elvai yivkd. To yifvo piyua to oxolo ayruaritel To aldn
ato vepd anoywpiferas, aav ve. piltpdpera”

IloMoi vedrepor  PETOQPACTEG TOL  APIOTOTEM mGTEGOLV OTL O ApLOTOTEANG
avapepotav o "dyyetov xepGpivov" xai 0x "dyyetov xAptvov". To AdBog
mbavag opeiletar oTic SIGPOPEG METAPPACEL; TV Epywv Tov. Apydtepa o Ladvvig o
ddmovog, Erioxonmog Alsfavdpeiag [13] avagepopevog ot £pya Ttov Aptototédn
neprypager va Soxeio mivo (kepapvo) yia v agaratwon xo o)1 XEpvo.

Metakd tov Sapdpov neplypugdv yia v egatiuon o  Aplototéhng Edwoe kat pia
Bewpnrikn meprypogen ™C TaxVTTAg £EGTHIONG and éva Aemtd orpdpa sfatuiopevov
vypoY, Bewpia n oroia EXEL EQuppoy oHuEpa oTa EERTUIOTAPIL AETTOD VpévVa.

Mo mv  7poédsvon tov alpvpod 1 Baldoowv vepov oto PiPfhio Tov "Tlept
Metewporoyiag” avagepet :

"Mepixoi moresovy on iy Qdiacoa sfval, 6rws Kka Hrav, o 16pdTas G s
n onoia i6pdver orav Ty krvnd o flos. Avnj eivar n atia Tov du eivar
atuvprf, idn 18pdras sivar diuvpds. Allor miaTEvovy dT1 TO Edapos efvar
aria m¢ aduvpomrag. Axpific drws drav  to vEpd otpayyiles ugoa amd
ardyres yivera aluvpd, gror n Odlacoa eivas aluvprj par to édapog
&rovrag avnijv T 1016TI)TA AYAIYVUETAl UE VTS

AvoQEpETaL £mtioNC KAl O VEPE MOTAUGV 7OV Eivat AydTepo adpvpd amd v Bdhacao:

Eto1 uspixoi Jépovv 611 o1 motauol oy povo peovv péaa oy Bdlacoe alid
xa1 é¢w and avnijy, ka1 611 To AUVPS VEPS YIvETar wdaluo Stav piitpdperar”
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Ipipa 2. Hapastaon soorepkod  apyaiov kbdhxog, Tov Efnkiov rov Kepapfng, 6mov
ramoraverm o Awbvusog kard Ty epyaixi) sxopy, va mhée pe TV Bonfsra g molxrg
gvépysiag [ 13].

H npom 18éa nopoyeyig méowov vepod and Odhacoa pe Ppacud ogeiderar otov
Inoxpam [10] o onoiog ypaost:

"[oloc Aéyper om pdvo veps kar o1 omidireTe vypo Jdev yiverar yAvkd ue Tov
Bpaous”

IMioteverar yevikd 6Tt 1 186 Tov " yAvkod” TponAbe and my andoradn Tov Kpaciov  Tov
o000V 70 VTAAEIHE TG amdoTalkng eivar YAUKO. O AploToTédng avagéperal emiong oV
anOCTUEN TOV KPACIDY REPLYPAPOVTAG OTL " To Kpaot dtav edatuileras diver atud vepou To
omnolo ovumvKVEVETAS 08 VEPS "

O Iiiviog o MpeoPitepog (27 éwg 79 . X.) oto PiPrio tov " Do Iotopia” [11]
AVOPEPEL:

Ta&ididres dracyitovras iy £pnpo e Epvlpds Odlagoas perarpnovy 1@
vItpdidn xat alarosya vepd o moowua, pésa G 0v0 BpES, rpoaOitovrag
oo vepd pia (un opmuatiopcvy " and alsvpr kmibapiot. "

Te kamowo 6AAo onueio tov PiPriov  tov  mEpyypdgeton pic péBodo Rapay®yng
APUAATHOREVOL VEPOD OO TNV BYpacia Tov aépa

“Eneidj avrol mov taidedovv ovyvd amy Odlacsea  vropEpovy arno
sy méayov  vepou, Ba mepiypdye Tpomovs va amoptyovv avnj ™
dvoxoifa. Edv kard mv didpreia  pepdiov tagididv tonobemjoste yipw
and 1o whoio déppata (HGwv avtd VYPAVOVIAI AXOPPOPHYIAS T Vypacia
Tov ecarui{duevov Oaidoaov vepo. IMiéovras ta dépuara Aaufdveral
néawo vepd. Emiong drav xpnomponoiotviar  koles  KEpIveS opaipes
romofempives ae Eva Aixto kat flubiopéves om  Odiaoca ij axld fva
ddeio Soyeio e  oEPAyIGUEVO OTOHIO, OVAAEYOVDY OTO ECWTEPIKG TOUG
néompo vepd. Trpy oreprd. 1o Oaddodio VEpo UETATPERETAL GE TOGINO HE
oujfnon péoa and xnid"
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Yrapyer avapopd of pio mAnbopo and  PAOCOPIKEG 1EEC KO TPAKTIKEG EQUPHOYESG
agardroong 1| xabapiopol twv vepdv MOTE va yivel tootpo. O Trepovidng oto fifrio tov
" TvpPorai omy [otopia g Xnpeiag" [12], neprypapear Sidgpopeg eni mAfov "ovpforés”
kat peBddouc mov epappdomnkav  katd v apyawdmra. O Apototédng mavrwog
TOPAPEVEL 1] KOPIX 7YY PIAOGOQIK@V- EMOTILOVIKOV TATPOQOPLDV.

AIIO THN APXAIOTHTA ZTO TEAOI TOY MEZAIQNA

O1 emoThpoveg ™G apyoidmras dev agyorifnkav pévo pe ™ @don Twv VEPDV Kot TV
apoddroon. AcyoAfnxav eriong pe TNV eVEPYEL TOV HAIOV, TOV OVEUMV KL TOV VEPDV
apoonudhvras va Sapdoovy my fion kol toAAEC @opég xataotpogikn duvaun tovg. H
cvpPori toug firav kuping rpoxtiky xwpis ™V avarTvén avtictowv EAOCOPIKHOV WBEDY.
And OUTEC TIC aVOVEDOWEG TIYEG EVEPYELACS 1) AtaKT MTav 1) TAEOV YVOOTH KOt 1) TAEOV
Swxbedopévn. Aev mpoomdfnoav vo e&nyioovv EMOTHOVIKG T Qowvopeva.  AmAd
cuvéreyav ko e@appolay, 6mov kat énweg firav duvatd, v divapsi Toug.

Ot eQuppoyEg TOV WY POPPWY EVEPYELAG

H modoudtepn yvoot epapuoyn g nAtaxng evépyelag onodidetar atov Apyundn (287-
212 =X.), o omoiog ékavoe tov Pouaikd 61oAo HECH GTOV KOATO TWV ZUPAKOVLCRDV,

APNOPOTODVTIAS EMINESO KATOMTPO. PE TC. 0RO E0TINCE TIC AKTIVEG TOL A0V TAVE OTa
mAoia Tov aTOAOV. ALTO T0 KaTOpBmpa Eyve 6TOY0G GULNTONG Y10 TOAAOVE EMIGTIUOVEG
and mv apyaromra £wg oxeddv kar ™ oUyxpovn emoxy. Aev eivar axpidg yveotd to
gidog tav xardrrpmv mov ypnowonoince, dedopévov Opwg 6t gixe ypayel éva Piplio
"Tlepi Katontpov", 1o onoio dev daodbnke adid n vmapéic tov givar yvooti and Tig
TEPTYPUPEC S10QOP®V CUYYPAPEWY, OL YVOGES TOV o8 DépoTa avakAlaoTg Tpénet va NTav
oAV mpoywpnpuéves. [14,15]. Tlodioi uetayevéstepor cuyypageic avagépovial oTo
Kayo, amd tov Apyundn , tov Popaikoy otolov pe naaxn evépysla, OmWOG O
Bitého, o IHokwvog pobnuparikog tov 13ov arbva p.X. [16], o onoiog oto Pifkio tov
"Optics" MEPIYPAPEL TO KAYIHO TOV GTOMOV WG e&NG:

" O1 karpdusvor dadoy tov Appurdn amorelovoay fva cvvolo ané 24
KaOpEnTes, 01 OMOIOl UETEPEPAY TIG AKTIVEG TOV 1fAlov OF Eva. Ko anuElo
comacns Kxa  aunf n comiacy mapiyaye £vav scaipenikd vynid falud

OGepudmyrac”
Apyotepa 0 yvwotdg ['dddog Akadnuaixog G. L. L. Buffon, ( 1707 -1788), o omoiog
acyohffnke pe v nhoxn evépyew, anédeife om to meipapa Tov Apyundn  etvar
epapudoIpo.
Mo opxeroig oudbveg perd omd ovtd 1o yEYovog Gev avagépbnke dAAn omuaivovoa
RPAKTIKT) EQUPHOYN TNG NAKT|G EVEPYEIS.
H oupfodr tov Ahmmetdv oty andatadn

Katd toug npdtoug 000 PETAXPIOTIOVIKOLE QUOVEG 1)  EMGTNUOVIKY] Spootnplomnia
uetagépdnke ano v Khaowkn EAAdSa, oy otoug vrdrowtovg haovg g Evpanng cdAd

145



oV Bpubeica oxd Tov Méya Aregavdpo o 33 n.X AreEavpea e Atyomrov. Kard my
AheEavBpv 1) EXAnvicTixt repiodo avosrrdydnxe ommv AdeEqvSpern, koping n TEvIK TG
amdoTaing YEVIKG, N Omoia YPNGIHOROEiTo Y MV GUPTDKVOOT} KoL TOV SW0pIopd
S1apdpmv QUTIKGOY EKYVMOHATOV Kat CAKOOAOVY®V Swdvpdrov, o¢ kot oty axdctali
oSOV vypdv e mv nopayoy apopdrav. Ot npitec ovokevEG amootalng ot
"Gupixec”, epoaviomrav kard v Akefavipwi enoy, Kal apYGTEPE OVORACTI|KAV a0
tovc Apafec "AlapBikot” (Al-apBikoy).

Katd Tov mpdro Merayptotiaviké aibva eppaviCetar otmv AleEavipan dvag peydhog
apBpog Ypapdv " payd - adm(v)puoTikod nepEyopivon. Avo ovopara mpémer va
pVTIOVEDTODY antd exeivy my emoyn:  Tng Mapiag mg EPpaiac, n onoia tavtictnke and
pepkolg pe mpiykimooa tov Zappd, xar éxer petver omy otopia ¢ N EQELpETPIA TOV
atpdrovtpov (Balneum Mariae 7 Bain Marie), xat mg KAsomdrpag ™m¢ Logng, n onoia
gypaye to PiBrio " Kheondrpng Xpuconotia” nov Swodbnke ota Aeyopueva yeEPOTPAPQ
Tov Ayiov Mépkov [1,2,17]. O Berthelot [2] avagépsr o myv Mopia ™mv Eppaio:

"[Toilal psv oby opydvew Karaokeval yeypapuévas oty T Mapia, 0¥
pbvov védroy Selmv, )iid xar kypotaxidav eld nolid Kapivaw. Ta ovv Tov
delo dppava =po ndvrery avayrxelov exdovva...... Kas dilog tpdrog KOpIOHG

ydarog oefov”.

H Kheomatpa sivan i epevpérpia Tov difkov, evog anoctaktipa e 590 cwAnfveg Yoknge,
xar@dAnhov ya v cupmdkveon Tov atpdv. Ot tparot auvroi Bikot Ppioxovrar ora

xepbypaga me Xpuoonotiog.

0 Zdbowoc o OnPaiog 7 Iavomorimmg, &vag amd Tovg npdrovg oMmICTEG, ©
enovopalopevog  "XAung', cvyypapéag Ka mewapamotig ohmpuikos, (tEhn e 3ng
apyic G 4nc  exatovaempidec) [2,17], mepéypaye T epyasiss g Kieomdtpag
avagepopevog o8 ewdikd otov Sifwo ypager o "Elappd pdra mdoav Ty TERVY
avapéper’, Kal exiong:

" [epi potaw pdp eCéfeto 0 pridoopos, og 6T gfdoc nolid avatpiner pota,
Ta pdita pdp clow Ta evdvnia ndong epyactas”

Onov wc "edta" avagépovial 1) EVEpYEa ondoTalng.
O AXetavépoc o & Agpodnoiag (193 -217 p.X), [18], évag and TOUG KLPLOTEPOVG
OYOMOOTEG TOV APIGTOTEL) CVOQEPOUEVOSG OTNV apardroon, katd téhog Tov 200 puX
Aubva, ypaget

Navres oy 0ddacoa fipdlovy faidooto vepd o€ aapovsvriiva Soyeia ka

TonofeTolv oROYPOVG OTO GTOHIS TOVC Pa V& ovliééovy TOvG arpovs mwov
eCatuilovrar. Iiélovrag Tovg ordyyovs paledovy zdorpo veps'

O Ayioc Bagsikeiog, o Apyemickomog tng Kaoupeiog, Katd tov 40 aidve, avagépel oTig
"Opthiec" [19] Tov pia mapopow TEXVIKH agoratwong my omoint  YPNGHOTOVCNY Ol
Vool Kard Ta movtonopa Tabidd tovg.

Kard mv oxozewn nepiodo Tov pecainva (00 TV KATAPPEVET) TOV Svticov Popaikod

Kparovg £a¢ mepinov myv o g Kovetavivobmolng - tov 50 n.X. abva éwg 1o
TéMog Tov 150V aubva) oTov XpIoTIoVIKO KOGHO, xuping tov Kabolkd, 1000 1 Bewpntici)
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nEPYPaQ 660 Kai 1) psuva oxedov pndeviomxav N Tapépsvay KPuYES, and Tov eofio g
Iepg Eféraomc. Kard 1o Suhompa avtd otov Surikd xoopo valpye éva peydho kevo
oMV wp6odo TO60 TG EmMGTUNG 060 Kal TG TEXVOAOYiDG Ko 7] EMOTHOVIKY YvhOon
nEPACE oTa yEP1a TOV Apafov.

Ot Apafec Almuiotég pettepacav ta £pya Tov Aplototéhn kai TEpEypayay S1apopoug
TPOTOVC aPuAGT®OTG uE xpion v nhax evépyea. O peyodirepog ohmv fizav o Tlopmip
Innv Xanay, yvaotog omv Evpann wg Geber, o onoiog ota épya Tov REpypaQet dheg Tig
yvoseg e enoxrg tov.{1,20]. Avagepopevog omiv apardtmot ypaget:

"42d o Kbprog cKOndS avTiic TS andoTadiys, n oxola yivera pe aviyeor
péor oe éva alaufiico, evas  embvpia andurnons "Kalapos Nepos" xopls
apdauicy yig 1 EUREIPIa avtol ehvas ont PlEncvus £os vepd areoToyuévo”.

Trv idia nepimov eroxf, Yopw oto TEAOG ™G npdng petd Xpord rhempidag, o Mépong
Abu-Mansur-Muwaffaq Ibn-Ali-Al-Harawi {17] oto olyypappd tov "Ziyypappe Bacuig
®appaxoroyiag” ypappévo nepinov ota 975 p.X, sepiypager pin mpuxtict agaldtoong,
gvid o Xodigng Abu-Al-Hassan-Al Masudi, [2,20 ] avagéper yin 10 vepd:

" 10 aduvpd vepd elvas fapdrepo and to yivxd. H arddeily Pplorsrai
oT0 6T TO AAHVPS veEPS Efvar PAVEO Kes adiapaves, sva 1o pAvicd vepd efvas
Siavyés xar elappt oy yelon”

O psydhoc ApaPag guoiohdyog Al-Biruni [21], aeprypager v apaddroon og e&g:

" Os avOpormor Aéve dn oy 61 ( lavovaplov) vadpye pla dpa xord Ty
onola dla va vepd TG e ueratpemovrvas av yloxd Dies o moidryreg
TV GvoTanKdY mov vadpyovv ato vEpS eSaprovvras amoxieionikd and
npv puvoy Tov Eddpovs dmov mepiielovral, psovy, edv péovy, 1 sivar
ordowua. Avrd ta overauxd eivai orabepd orpy pdow Kas dev alid{ovy
EXTOC edv epapuootel uia uéfodos n omola ue vy foifbeia gvds uéaov ,
oradiaxd, Ta ucrarpéyer. Zvvepic e¢éraons Oa JSelger TV paraidmyta
avtod Tov IoyvpIcuot . it edv To vepd sfvas yAvkd Oa uefver yloxd yia
éva Sidomqua. Tdpa sdv torobenjoe kavels, avnjy v dpa 1j oxoedinore
dpa o€ pia Ty aiuvpos vepos ropudna and xalapd kepl 1 aluvpdrira
700 vepo¥ Ba eharrmlel..........

O1 avagopéc autég SEv apopovV PUOTKG GE aPUAITOOT ME YPOT) AVAVEDGYI®V TNYOV
evépyeiag, 1 Paokég Op®G auTEG 1BEEG Y TO VEPO EQUPUOCTNKAY OPYOTEPE ME TNV
ypnowonoinon xuping g nAaxng axtvoPforiog.

H Teofcppuch Evépyera

H yewBepun evépysla 1Tav £TioNG YVOOTH OTNV apyaioTnIL, KOl ) AU TV IMyov 70U
avéPhlav, wuping omv kevepn Itddia ypnowonowito y mv Bgppomrd me. O1
Etpovoxor amv xevipixr Itakia, efiyayav 1o Popkd o0& axd mv Beppr) yewBeppixy
¢, 1o omoio ypnolwonoclovoav otV Saxkocunon TV rEpignuov  ayyeiov tovg. O
Popaiol ypnowonowvoay mv Bepun dhpn tav mydv mg Tooxdavng ( Kevrpuam Itakia)

147



et 0'ml.:r'rH( xTv-ro—vmia.,

Irpa 3. Zyédwo omé v ypvcorotia tng Kieonarpas. ( paroypagia ard to LEWPOYPaPO
tov Ayiov Mapxov, fol. 188-V). Zrouvg dVo opdkevrpovg kivkhovg, A, ypagovrar ta
puoTiKioTiKG pvipara: Zrov apdro kokho avapiperar; ' 'Ev to mdv km &' avrov TO mav
Ka1 £1¢ auTo T0 AV Ka £ 1) £x01 T0 TGy 0v8Ev eoTiv To mGv'. Lrtov Sedrepo KoxAo sivan
ypappévo: Eig o 6pig o éxev Ttov 16v e Ta 8o cvvBépara”. O ovpoPdépog 69ig, B,
fcwpeito To ovpforo TG Spagikis kvkhogopiag. To Tpito okitgo, I', maporaver TOV
Sifwco g Kieomarpag, Tov anooraxtiipa pe Tovg §90 swinveg tomodernpévovg oty eoia.
G AéEsig mov avagépovrar  givau QdTaA, Aomag, @rain kar avrizepog swiiv.

TOGO Y10 1OHATIKOUG OKOTOVG 000 Kat OTA KOWOTIKG Aovtpd. ta omoia Pprixay HEYOAN
efdmhoon katd My popaii erxox) akpiPaog Aoyo g Geppomrag twv YEWOEPHIKDY
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Tyiua 4. O npdvor  yvwertoi  avepdpvror.  A: To npdre yvwortd oxiroo ané éva
Evporaiké avepopvro o éva Wakripwo tov ~ 1200. B. Evag avepépvrog pe
karaxépveo GEova sykarestnuivog oty Kpity.  Ané éva fifflio tov 1486,

vypov. H npamy ypart) avagopd avayetai oto 1300 . X, xou meprypaget v xpion e
yewBeppikiig evépyewag ot Lohavdio, yio mv 9éppoven ouwamv{22]).

Mo 10 yewBepuko wedio e xevipwiig lrohiog, omyv Tookdvn, dev vmdpyouvv

TAnpogopisc eav yprowonoteito £wg to 1777, o6tav o [eppavos H. Hoefer pali pe
tov Itald P. Mascagni &pyioav v expetadievon g yenBepukig aiung eopvocovrag
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pikpéc tosdTnIeg and Swdvpéva opuktd, Kuping Popwcd ok Apyorepa, yopm ata 1800,
o T'adhoc F. Larderelle Propnyavomoinee mv mapayeym, efayoviag UEYGAEG ROGOTITEG
Popwovd oftog. Apykd m Beppdmra Karepyaociag napdyoviav and mv xavon EDAwmv,
apyoTEpa. OpS, YVpo ota 1818 dpyioe n expetdAievon tov YEOOEPIKOD aTHOD Yo TV
napoyf TG anawolpevig Oeppikiic EvépYEWs. Avt fitav N apx TG EQUPHOYIG TG
yemBeppixtic evépyews. Zto téhog tov 1827 Aerrovpyoveav oTo yEwBEPUIKG TEdio OKTD
eykaractiosl; experdlevong yewbeppkig dung kat YE@OEpUIKOD atpol. H mepoym
ovopdotnke npog tiuf tov F. Larderelle, oe Larederello. To yewBeppikd nedio TOL
Larderello aneté)eoe 10 TMEWPUPOTIKO  EPYACTHPL TNG EKUETEAAEVOTG MG YE@BEPHIKIG
gvépyewng. MOAMg Tto 1897, ma mphm Qopd mayKOGHWL O YewOEPIKOG  OTHOG
YPNOIoTOWBNKE , ©F BeppIKO PGSO Yo TV Topaywyn arpod and éva AEfnTa Y v
xtvion piag aTpopnXaviG.

$10 yE0BEpKd MEdio Tov Larderello eniong, yia mpdm gopa naykdoua, napayfnke and
yewmBepuikd atud , To 1904, nAexrpuai evépyew. H mopaywyn NAEKTPIOHOY GLVEXICTNKE
kot 1o 1912 eykatactadnke n wpdm Tovppmiva yopnrwomrag 250 kW.  To 1914 n
yopnrikémro avkionke oe 8.5 MW xaito 1944 oe 127 MW [23]. Kara mv Sapkewa
TOV SEUTEPOV TAYKOOWIOL TOAEHOU Ol  EYKQTACTACEl KATACTpAgnKav and ta
vroywpovvra Feppovikd ctparebpara. Metd tov noAepo n Asrovpyia anoKarasTadnke
HE VEEC EYKATAOTAGELG mopoywyfig NAektpikod pevpatog. To napaderypa tov Larderello
axohovinoay yopw ota 1920, pe v eykatrdotaon NAEKTpKGY oTabpdv Sidpopa dAia
kpam o omoia SEBetav yEwBEppKEG TMYEG, Omwg ot HILA. xau n Néa Znhavdin [24].
Thpepa 1 taykoopa Topayeyn) NASKTpIKIG evépyeag omd yewBepuia avépxetar oe 6000
MW(e) xor 15.000 MW(th), n tekevraia 1o Béppavon ybpwv kat oy Propnyavia.

H Avolueci| evepyeia

H Sivaunc tov AioAov, n aioAiky evépyew, HTav ETioNG V@Ot OTOUG apxaiov Aove.
Micteveron 6T GpYIde va yprowonoieitar, omv meploy mg Mecoyeiov, apwv 5000
ypovia. Apyikd m povn epappoyn g fitav 1 tpoddnom tov mhoiwv. H ido TEYVIKN
YPTGIHOTOEITO TNV vavowAoia Ewg T avaxdhuym Tev pmyavov Diesel xat £wg oTfipepa
YPOIHONOlETAl aKOpa oT0 okGgn avayvys. Apyoétepo Pprixe EQUPHOY OTOVG
QVEPOPLAOVE, Ol omoiol avakaAbeenkav  Swokopmopévol oe OAEG TG MEPOXEG TG
Meooyeiov 6nwg kar ora Ilepotkd ko Ivdwd vyineda [25].

H npothevon Tov aveHOUDA®V YEVIKG S&v Eival TEKUMPLOPEVE TVOSTT. IMotevetal 6Tt
ypnotponomdnkay apykd ota Ilepowd vyinedo, omd omov Kar peragépbnkay  omy
avatohky Evpdmm, xvping oto wnotd tov Apymerdyovg Tou Ayaiov kat otny Kpnm
omov firav yveoroi axo to 2000 m.X. Hrav avepudpvdor kaBétov alova. ZTig apyEg Tov
2000 wdHve Katd T Sipkea avackagdv, Bpédnkav ota Tiotpa Kar oAV TEPIOXH NG
Baxtpiag, 1 onoia anowicmke kuping omd EAAnveg mg Zrpatidg tov Meydhov, HEYOAES
TOGOTNTEG OO OVEPOUVAOVG KABETOV Ggova.

H npoéhevan tov avepopviov omy dutikn Evpdmm Sev eivar eniong yvoom. Thotedetal
0T N 1860 PETAPEPBNKE ANd TOVG TOVPOPOPOVG OV ERECTPEPAV OO TOVG AYIOVG Tomovg
KOl KOTAOKEDGOTMKE oty dvtikly Evpdmn tpomomompévn. O AVTIKOEVPOTATKOT
avepdpvAot Exouv opiovrio dfova mov YEVIKG Bewpeital Mo amod0TIKOG ano QUTOUG ME
kaBero Gfova. OAOL Ol AVEHGHLAOL XPTOIHOTOOVVTO KUPIWG Y1 TNV GAECT| SnunTpOKGOV
KapT@OV Kal oTAVIOTEpA Yo TV GvtAnom vepov. H  mpam ypomm avopopa TV
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gupoROiKdY avepdpuvimy, opi,oveov afova, diverm ot éve Fadlxkd gopoloywd &yypago
Tov 1125 p.X.

Zng npareeg epappoyés e Aol Evépyewag  cuyxararéyerar koi o efaeplopdg tov
oy 7ov HTav avayxaiog Adyw g KavoNg, 6To EcwTEPKO TV owuby, EvAwv Yo
Béppavon 1 payeipepa.  AvTi 1 TEXVIKT OV EQAPUOLOVICY OTIG OpYEYOVES KOIVOVIEG
efoxorovBei va  ypnowonowitar £wg orjpepa o€ andpokpeg neproxEs tov mhavity. Ot
[Iéposg petérpeyav autd T0 GUCTUR GEPIGHOD Kat avakaivyav Tig Aeyopeveg "Tlepoég
xopwadec”, éva eidog mpwrdyovov cvomuarog ywobne. Ot kapvadeg emérpenav Gtov
aépa va pEer mave and pia emeaveln vepol tpokoimviag efarimoruct yokn [25]

H Yépaviuaj Evépysie xar iy Evépysie tov Qxeavavy

TNo v wropio. ¢ evépyewag and TO VEPS, TV USPAVAIKY, Kat TNV WKEGWVIO, O&V
vapyovy moAAEC avapopés. Eival yvaotd miviag 6m o1 apyaior EAnveg kot ot Popaiot
FPNCULOTOLOVGAY TPOXOVS VIO TV EVOWKOT VEPOY amd yaunrdtepa emineda og vyTAdTepa
1o moéniopo Tov aypeov. To maladrepo epyadeio ya v aviywon Tov vepol Eivor o
Tveatde koyhiog Tov Apxwndn o onolog xpnoponoisito oty GvrAnot vepod yix éToua,
onm¢ axpiBoc ebaxorovfet va yproytonowitor kat orpepa o€ PEPKE pépn Mg Atyimrov.
Loy Aiyvrro ypnowonoirat aképo xat onpepe £va ard ta neradtepa guoTipare
GvtAnong vepo? v méTiopua 10 " ooviovy”, Eva rpwtdyovo PESO aviWmoTg VEPOy and
myada. Xpnowonowito 3250 ypévia npv kar akpiag to b0 ypnowonowitoar oNuepa
Yo v aviknon vepov and tov Neiho kat and mnyada [26].

H evpitepn epappoyn e vdpavAna|g evEpyElag Gpyioe Tov peoainva 61ov o1 VdpavAikoi
Tpoyoi Pprikav epappoy omyv aviywon vepol Y Siagopa cvrptBavio, v v xiviion
UAORETp@V o pHAoUG dhecmg SnuNTpaKdY Kot Yo TV Kivitor Quonmpov omy T
UETGAADY.

H npd avagpopd yo v nodappowkr| evépyewr npoépyerar amd v Kive, omov
YPNoOT0EITO oty Opavon uetorievpdrov. Eivar n radadrepn yvoot avagopa [27].
Opwopéva &@Aa tohmd Eyypaga avagépovv [28] , 6 kard v In yempido vmpyav
xuping oty AyyMo adAd kat omv Fodkia xat mv Iomovia @paypare mappotaxiis

EVEPYEWG.
Hlaaj Apyirexrovikg
To nabmmka nhaxd cvoTiporte, YEVIKG EMnvika xavh Popaixa, avagépoviar ot
ypnowonotovvto ot apyrekrovikyi. H #w apyrexrovikiy mabntixadv  cvompdrav
Fpnoponcigitar and to 1000 p.X. £mg Kat oNpepa oIV ApEPIKT.

H ANATENNHZH- APXEZX 200v AIQ2NA:

Karé 1o téhog Tov Meoainva, otig apyés tov 1500, apyoe pia véo enox nia mv épgova
ot kGPe emoToVIKG entinedo xat wedio. ‘Ewg avtv mv enoyn eixe doBel Atyn npocox
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DE DISTILLATIONIBV S. 155

beeintaraq fdeliaraque plenzsimmiftus, vt titits vaparesinaquam cnﬂ':(cmz.Opu'm:'omnh iam
parata,obuerteadintenfulimifolarium radiorum 2ftum : nnn extemploin vapores foluuntie, 8 put
tathinin fubie@a vafa ftillahuue, Velpen poll Sokis occalum remoune, acnouis herb s reple. Hetbarn
ligunul,ﬁurlinxuy-ﬂ::rinnul,:é vocata, conails, extillatag;, mazume oculorum inflaimmationibus
preflar, alijsq; morbis. Exhipenco elicituragua omne fpalmum profirgatura , fi Jolens membra ca

¢jits & alin, quelongum et recesfere, Modus diltllandipittuca profist,

[

i

Epipa 5. O npdrog nhaxis arocTaktiipas yie THY Tepayoy apaAoTopévon vepod nng
Siveras ané tov G. B. Della Porta (30)

oV EQapuoyn TG NAAKNG EVEPYEIRS, ¢ M Bepudtntag, 1060 Yo v agordrworn dco
kot yio GAdovg oxomobg H avayévwnon Eédwoe my dfnon ota avijouye mvedpata
NG EROYNG VO TEWPAUOTICTOVV HE VEEC 15EEC KA OE KAIVOVPYIEG TEXVOAoYieg mov porifay
and v eAgvBepia Ekgpaong Kat dpaong. Y v avartuén g Texvoroyiag.

O A. Mouchot , ['dAhog punyovixog, oto Prio Tov " La Chaleur Solaire et ses Applications
Industrielles"[29] avagéper ont Apafeg ahymuotés ypnowonowvoay, yopo ota 1551,
yuahva d0yEia 0T OTOIX CUYKEVIPOVAY TIS NAMAKEG AKTIVEC GTO MEPIEXOUEVO VEPO HE TV
Bonbewa xoidov katdémtpov. To vepd pe v andotaln ywvérav moopo. Eivar o1 parteg
QVOQOPEG Y TNV YPTIoT TG NAOKTG EVEPYEIRC oy apaidtwen. Apydtepa o Giovanni-
Battista Della Porta [30] oro 20 topov olyypaupd tov "Magiae Naturalis" ko 1b5witepa
Zrov topo IX (Libri IX ,De Distillatione) avogépel v napaywy] yivkov vepod pe
andotaln ond Beppdmra MOV mPoEpyeTar amd TNV niaxn axtivoPoria., Ileprypager
EMIOTC TOV TPMTO NAEKG GRXOCTAKTHPC TO TPAOTOTUNO OKITCO TOV OmMOiov Jiveral oTr
oua 5. Tnv b emoy o Nicolo Ghezzi [31], Trakdg @dcoQog, Ovagépel TV
TAPOLywyT) TOGILOV VEPOU, Y10, TPMTH POpPd, and Bardccio vepd:

" Tows toroleravrag dva doyeio and yvrooldnpo, to omolo nepiiyer vepd,
Kxard TETOI0 TPORO AOTE 08 AKTIVES TOV 1jAloV va xpoorirrovy ov avtd ( Kal
Katd Tyv OidpkEia TV fmiev MuEPGY 1f EMOXGV va axnquariderarl op pia
acHuavey TOCOTNTA atTuwyv) kal £dv To oHugio Tov Joyelov Aovleral and Tov
ko, Oa mapatnpnlel yla mo dplovy ka1 n mapaverauévy posj pivkev
vepos”.
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Ipqpe 6. H mpom nhaxi xapveg. Tyedraornke kar tébnke oe Aaroupyia and rov L.
Lavoisier o 1774. H vynAy Oeppokpasia rov 1650 °C ke q kaBapi evépysia  Porfinoav

rov Aafovalié va pehemioes Tig 1biéreg Tov avBpaka kar tig wharivas.

To eviiagépov 1o TV XpHoN TG nhakng evépyeong dev mepropiletat, 6nwg etvat QUOIKO,
povo omv agordtoot tov vepod. Tov 170 kat kupiwg Tovl8o kar 190 aubva EXICTIHOVEG
KO PNy avikoi Gpx1oay vo mewpaporifovial oty guputepn xprion g nMakg svEpYEWS KOt
GE PIKPOTEPT] YEVIKA KAipaKe, oIV XpNoT] TV GAAOV QVAVEDSH®OV INYDV EVEPYEIRS.

T1a 1615 o T'éddhoc Solomon Caux, katackevalet v xphm nitoxwvovpevn aviio. H
avthio xprjowonolovce afpa OeppatvOpevo omd TG NAlakég axtives. H eKTOV@OTN TOV
atpa Ponbovce oY aviW®on TOL VEPOV antd XAUNAOTEPO EMinedo oe VYMAOTEPO onpueto.
Apyétepa o G. L. L. Buffon (1707 -1788) o S1donpog I'éAdog gustodipng REWPOUATICTNKE
LE " kafpéntes mov Exmav and andoraon”. Avti firav ) apyxn TOV EQApUOYDHY TNG NAKAG
axtivoPoriag oav mmyf evépyetag [32]. AkolovBnoe o yvootog ymukog, L. Lavoisier [33],
o onoiog Paciidpevog omv kavon Tov Pwmpaikod orédov omd TOV Apundn,
newaparicdnke pe xofpéntes, katackevace kat EBece oe Aerrovpyia Kard To 1774 tov
TPHTO NMAKO, HEYEANG CUYKEVTIPOTIKIG SUvauNG @axo, kat pio nhakn ko, Tnv ida
neptmov  emoyr| yivovtar avagopég yw S1agopo mEdpota pe  MAakég KAULVoug
ypnowonowvtag ot opévo oidnpo (Villette, T'addia), yia mv avixiaon v NAKOV
okTiveov o€ péTadla, 6rmg XoAkog, oidnpog KTA, HE oKOO ™V THEN avtdv Tev HETAAADV
YWPIC TNV UOAVVOT| TOVG 0O T CUGTATIKG TOU KAUGILOV VAIKOV.

To 1765, 1otopuc nuepopnvia yw v texvoroyia, o James Watt AVOKAAUTTEL TV
atpopnyavi, Ospehdvovrag v Propnxavikn  emavactaon. H aAPYIKT] GTHOUT VY]
ovTAoUGE ahd To vepd amd petodiein GvBpaxa. H  efopuén tov avbpoxa mv b
enoyny  mepimov auviibnke onpaviikd  kabwotdviag TO  KUPO gvepyelakod HEGO,
kabiephvovrag cvyypova TV apxr ™G repipeilovrikig poravorng.

153



Zpmpa 7. Povoypagia tov 1908 g npdrng epmopixnig eykardoragilg nAlaxig anéorabng
oro Las Salinas tng Xuiq [38]

Kara mv Sudpkewa rov 1839 0 A. C. Becquerel (1788-1878), [34], avakaAOmTet 116 apyES
TOV QWOTONAEKTPIKOV @avopévov Palovrag ta Gepédn TV QOTONAEKTPIKOV CTOLXEIOV.
Edd mpéner va onpewwdei 6Tt and TeEXvIK Amoym ta potonAekTpikd otoxeio fpnkav
EVPUTEPT TPAKTIKY EPappoyn povo 200 ypdvia apyotepa.

Emotpépovrag omv agordrmaon, Bpickovpe oe éva ciyypappa tov 1816 [35], mv e&ng
TEPLYPAQPN Yt 0 Boddooto vepod:

"Gdlagoa avvaywmj corly védraw Sapepdviay &ovea fv cavny aipa kar
ToAADY yempdiy, kar yn¢ avtic wodmrag. To ex Oaldrims avabvuiduevo
vowp yAvkY, didn n avdyovoa avrd Gepudtnc exxpiver xar axwmOel To
ETEPOPUES uetpia ovaa, vrepfldllovoa 5€ aovedaiper kai ta yasdidn"

Zra 1870 xatatiferar 1o mpdTo SiMAmUA EVPESITEXVING Y10 NAAKOUG AILOCTAKTNPEG, Omd
tovg N. W Wheeler xa1 W. W. Evans [32], ou onoiot meprypdgouv éva nAako
OOCTAKTIPO. AMOTEAOVUEVO an0  KEKMPEVY Bdamn Suwhd yuvdhwvo kdluppo kot pia
OKOTEWVI} CUAAEKTIKT EMQPAVEN. TO GHOTNUA TEPICTPEPETAL PNYAVIKA DGTE 1) CKOTEWVN
emeavelr va avtikpilel cuveydg Tov NAo.  Apyikd eixe  oyebuaotei yio v andotaln
aAkOOANG, TAMGL Ot EQevpETEG dievkpvilovv 6Tt YpnolponoiEital exiong Y MV mOPAYWYN
kafapod ko yAvkou vepov amoddaypévov omd dlora, aAKOMKEG OLGIEG N YEVIKA
axaBopTeg ovoigg. Vv gupectteyvia TEPLYPAPOVINL TO Gavopevo Tov Beppokmmiov kat 1)
mbov Swdfpoon tov vixdv katackevig. H evpecueyvia apyiler pe ™ meprypaen...
"Avnij n epevpeon eivar fagiauéyn ndve 6t mOAY yreoTovs PLOTKOY VOROUVG..... "

KOt OTIV CUVEXEIN OVAQEPETAL:
"Avnj n npdoxpovon and povevii OepudTnTa ndver 68 GKOTENVEG EXIPAVEIES

HETATPEREL avTijy ot axovewvij Gepudtnra, kas v kabiord avikavy va ava-
axtivoflolnlel péoa anxd vo yvald, ExT0¢ ano HIKPES TOGETNTES, TAPAMUEVOVTAS
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£ror ovo doyelo kay avefdiovras wyv Ospuoxpacia tov vypot Kas Twv asplov
OV TEPIEXOVTAL.e

Avo xpovia apyotepa , 1o 1872, o punyavicog Carlos Wilson, kataokevaletl oro Las Salinas
g Xivic mv mpaTn peyding xiipakag eyxardotaon axdotadng HE MAWKY EVEpYEWL
Zmv nepoyg, o€ LYOpETpo 2000 m amd v Bdlacoa VANPYAV OPLYEIR VITPIKDOV cAdTOV
ka1 aonuiod. Thyypova vipye TEAEW EXAEWYN VEPOY, Y1a yprjoT TOSO GId TO MPOCWRIKO
600 ka1 ywa v xarepyocia tov perolievpdrov. Mpw and mmyv xatackedn g nAoKg
andctakng 4000 Swaopéva povAdpta HETEQEPOY TO VEPD amd To eninedo g Odlacoog
610 oponédio Tov Las Salinas kat avrictpoga, katéfatav to perddievpa oo erinedo g
fdhaooag. H xataokevn g npdng o10npodpopixiis ypappnig Yo v HETapopd pdvo Tov
HETaAAEDUaTOG TPOMBNGE OTOV TYESIOONO Kol TNV EYKATAGTOOT| T1)G NAMOKTG apaidTwoTng

oIV TEPLOYT).

H nhoxm andotadn neprypdgetar and tov J. Harding [37] o onoiog diver e Aerropépeio
10 &G KATAOKEVAGTIKG KAl AEITOVPYIKG YOHpAKTPIGTIKA:
OMKT] EMPAVEW EYKOTACTAOT|G 7.896 m2
Ol em@avew, andotadng 4.450 m2
OMKT] EMQOAVEIE YUAAIVOD GKERATUATOG 4.757 m2
Mapaywynh aporatopévoy VEPOD 22.7 m3/d

01 hexGveg andotadng fray KatackevaoHéveg and E0Avo mAaicto. g vepd Tpogoddnamg
OTOVG QOCTOKTHPES YPTTILOTOOV0AY TV GAHN KATEPYOGIOG TV VITPIKOV 0AAT®V UE
ohikd Swhvpéva oteped 140,000 ppm. ( 140 g/kg). Mia cuykévipoon ohdtov nepinov
TeTpamAdota ToL kavovikoy Salaceivov vepol. H eykatdotacng Asttodpymoe eni caplvia
ovven xpovia, Kol eykatoAeipinke Otav ta petoddevpata oo opvyeia eéaviAntnkav.
‘Emg 1o 1965, Sev avagépbnke GAAN peyding xAipaxag eykatdotaot niaxng aparidroons.

O August Mouchot, ov avagépbnke mponyovpeva eivan £vog and TOUG TPWTONOPOVG
unxavikotg g nhaxig evépyewag. To 1875 Bétet oe Aettovpyia v tpdT™ NAaxy avriia,
n onoia kpifnke TeEMKE ard tov B0 oav avri-olkovoukyy.  AcOoAnKE 1000 HE TNV
UETATPORT TNG NAOKTIG EVEPYEIRG .OE UNYAVIKT] EVEPYEIR OGO KAl 0TV TAPAY®YT) ATHOY,
dnuocisvoviog moréc epyacieg mave omv mopaywyn MAwkhg Beppotntag yio TV
Bopnyavia. To 1878 rapovaioce otmv Awdvry ExBeon tov Iapwsiov 1o tpdto yveoto
nAako napaforikd katontpo. Tov 10 ypovo eykatéctnoe oe Sipopa pépn g Alyepiog
TOPONOIE AMOKGE KETOTTTPa YI0 TV GVTANCT| VEPOU Ttotioparog [39,40).

Atyo apyotepa o Apepikavog J. Ericson ( 1868-1883) xatackevaler éva nhaxd cvotnua
7oV anoteieitan amd Eva KAVdpIko tapafolikd katontpo pikovg 3,30 m kat avoiypatog
4.80 m [40,41]. To 1885, ommv T'adria o C. L. A Tellier [40} napovoialer tov tpGto
eminedo MAakO cLAAEKTH pe ol emgdverw 20 m’. H  Beppémra  Tov cuAAEKT
YPNGIHOROLEITo Yo TV xiviion pio pnyovig appeviag Zta téAn tov 1900 mdve, ota
1899, o K. Armstrong [14], mapovcialer to mpdTO Opyavo pETpnomg g GMEDTS
axtvoPoliog o onoio ovopooe " mupnAlopetpo”.
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0 20¢ AIQNAT: H BIOMHXANIKH E@APMOTH

T11c apyéc Tov 200V QYA 1| GKUTEAN TOV TPOKTIKOY EPAPHOYDV TNG NAAKT] K QOAKNG
gvépyewg petagéperan ong HILA

To 1900 Apepikovoi pnyavikoi KOTaokevaLOUY TOUG YVOOTOUG avepdpvioug M ORKG
avagépovrar mhéov "avepoxwmmipes”  moldamhav Aemidwv, yw  dveinon vepou
notioparog o€ pueydheg aypoikies. Etig apxég Tov 200v advea vrodoyilera 6 pévo otig
HILA. Xerovpyoboav o Suigopa opepwdvica aypoktipara E&n EKATOMPLPIA
OVEHOXIVIITAPEG TOV TUROV TOAMTAGY Babuidwv.

Ty 1 oy t6c0 omv Evpdmn 600 xar otig HILA. enaveppaviCoviar 1o nafnrikd
NAOKG cVETAPATO PE KTIPKO Tpocavatolopud xpog Néto, eved and to 1901 £mG KOt TO
1913 mopampeitar pia peydhn SpacTnpOTITA OTNV KATAOKELT MAMOKGOV pNYavdv pe
TPOKTIKY EQOPLOYY KVPIWG 6TV GvTAnom vepol 110 aypoTikovg okorols. Oa avagepbovy
£8() cuvorTKG 01 TpwToTOpOoL KAt kxat T £pya toug [ 40,41].

Egappoyés g Humais Evépyewag

To 1901 Tomofeteiron o€ &va aypdxmua g Iacavrive, omy Kahgdpvia évag nhaxog
ovykevtpeT|g Yv©otdg wg "The Ostrich Farm - Pasadena Sun Power Plant" H EOMTEPIKT]
EME&VELD TOV CUYKEVTPLTY antotereito ano 1788 kadpénreg. To cvomua TEPICTEPETO UE
™MV Qopi Tov Sextdv Tov wpoloyiov apocappdloviag kabe 20 devrepOrenta, TV
gotioon. H nopayopevn evépyela xproHOnOIEiTo Y1 v GvThnon vepod ToTioHatog.

1903 -1904, oric HILA. o unxovikog A. G. Eneas xataokevaiel évo kwvikol TOmov
REPIOTPEQOPEVO NALKO cuAAEkT. Eyxabiotd éva om Kolgpopvia kon S00 omv Apova
omov ypnowonolovvIal WG NAOKEG avrAiec yia myv ‘GvrAnon vepov H SiapeTpog Tov
x@vou firav 10 m, kaun gotiaon g axtvoforiag ywoTav KaTd pKog TOV atova Tov
KDOVOU.

1902 -1905, orig HILA. , oo H. E. Wilsie a1 J. Boyle, Jr., eyxafiotovv o€ TOMEG
neproyéc tov HILA. nhoxég unyaveg amotelodpeEvEg and eninedovg NAOKOUG GUAAEKTEG
Kal coAnvoTovg AEPnTeG.

1910, HILA. Hapovoialerar n xpdTn nhiokr arobixevon ano tov J. A. Harrigton, o
0T010¢ ¥PTGIOTOI0VGE pia NALKH avTAio BEPUOTNTAG Y10 VO OVUYDVEL TO feppavopevo
vepd o pia defapeviy ywpnrkomrag 19 m’ tomofeTnUéVT] KaTd 6 m UYMAOTEPQ.

1907 - 1912 HILA. , o pnyavikog, F. Shuman, xaracxevdier kot rorobetei 00 nhaxég
unyavéc oto Taxovi mg [evovrBaviag. To cvoTRa 0OTEAEITO QO OPILEVTIONG NAoxovg
oUMMEKTEC pE AEKGVEG VEPOU Kotaokevacpéves omv faon Tovg omd @UALO pavpov
adfpov, cav amoppognuiki emgavewn. To cvompo PNOYOROETO YIX avrinon
TOTIOTIKOV VEPOU.

1913, Afyurroc, Kortaokevaletam oto Maedi g Awvmrov 10 peyalotepo NAMaKo
cbornpa Y Ty aviAnon vepot and tov Neio. To ovormua anotereiTal amd TV NAaK)
unyevi tov F. Shuman Bedtiopévn oxd tov C. V. Boy. Ot nhaxoi nepiotpe@OpEVOL
oVAAEKTEC OTEAOUVTO artd mopafOlKEG OKAPES ENEVOESUNEVES HE KabpémTeg kat HE
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Tyfima 8. H yhe pirevi rov A. Mouchot, 6nog rapovoidornke ovny Abvii Exbzoi
v Hapwiov ro 1778, H nhoxy extivoPoria sonalérav orvov mevepixd ooiiva vov
GVYIEVEpOTY 6oV peTarpénoviav o atpd. O arpdc Kivoos TV RePeKEipeEvY GTROBSAVT
7 oxoia GTY GUVEXEWX Asttovpyodor fva mieoTpW w0U Tixmve te asproducd HArarrida.
{Suaisthonian Institute)

Iyfime 9. Ixiteo vov flumcod cvykevrpor g [aseviveg nov ypnoporoince o A. G.
Eneas vo 1901. ( Smisthinian [nstitute)

-



rposavarolopd Bopd - Noto. Ot cvAéxteg eiyav pio avaloyia cvykévipwong 4.5 n
e evépyewa tov 50 kW mov napdyoviav and to cvoTnua xproiponowito oy kivnen
- 1@V ovtAudv motiopatog. Ewg to 1965 nupep.ews M peyolTepn eyxardoTact nMakrg

EVEQYEWNG, TOYKOOHLOL.

1910 - 1940, Awgopec yhpee, dnog HILA., lanovia ko Iopan), xatackevalovy kot
YPNOOTO0VV TOVG TP@TOVG nAlakovs Oeppaviés. ‘Emg katr ompepa TAPAUEVOLY O1
O1KOVOUKOTEPEG NMAKES PNYAVES.

1936, HILA. mopovcidleral 10 TpdTo pasiogwvo mov Asttovpyel pe nhextpikn evépyew
rapayopev and gwtofolraixd otoyeia. Eivat n mpdm epappoyy potoportakdy.

1941-1949, Taoxévén, Uzb., USSR. H Axadnpio Emompdv g Zoferwng Evoong
eyxafiord  éva mapafoMKO TEPICTPEPOUEVO KATORTPO Stapstpou I0m O nhmcoq
OUYKEVIpOTG HTav oXEdopévos yia v nupaycoyn atpod vnod weom. Avagépbnke 6m
xard Tig Soxpéc mopnytnke vagpBeppog atuog 470 °C.

1953 - 1970, TadAin. Koaraokevdletat o npdtm peyehmv S1uotdosmy MASKTPIKY KANVOG
an6 tov F. Trombe, ota Epyactipia CNRS, oto  Mont Louis. To 1970 pfa devtepn,

Bertiopévn nhiax xépwog, eykabictatar oy b nepox and to CNRS. Amoteheito
and éva orabepo rapoPorosidés chopa nAootatdy Slagtdosny 54x40 m. Zto onueto
eotinomg 1 Beppoxpacia avipyeto ot 4000 K, pe avrictoyo svepyeiaxn mapoyh 1 kW

[421.

1954, HILA. Itd epyactipia Bell  karackevalovrai to mpdra epmopikd  TAWKA
KOTTApE, pE YOPNTIKOTTA 10 POPEG HEYOADTEPN ARG OWTH TV TPOTYOUUEVIV YEVEDY.

1965, TraMio. O Kof. G. Francia, [43], tov IMavemotmpiov mg ['évopag Eykabiord oto
St. Illario, mhnoiov ¢ [évopog, ToV TPOTO MAAKG TOPYO it THY TAPaywyn NAEKTPIKNG
evépyetac. To chomuo Hrav mepapatikd ka anotereiro and 270 kukAikovg NAOCTATES
Swapétpov 1 m o1 onoiot eixav mapoyn 50 kw .

1977, HILA. ‘Evag 8evtepoc nhaxdg mopyog oxediacpévog cOpQmva pe  To MAKO
ovompa tov Kof. G. Francia [43] eyxafiotatar oro MMavemompio m¢ lewpyiag omy
Athdvro. ‘Hrav peyarivtepog amd avtév tov [avemompiov mg [évopag arotehovpevog
and 550 nhootdreg dSwrpétpov 1.1 m.

1979, HILA. Tra Epyootipu ¢ Sandia, cto Albuquerque [44] tov New Mexico
eykabioratar 0 APDTOG EPTOPIKOG T])»I(IKOQ NAEKTPIKOG oTafpog amotehovpevog and 220
opBoy@vioue nhoctateg, empaveiag 6x6 m” éxaotoc, pe nAsxTpc mapoyy 5 MW(th).

1983, HILA. Evoc 8ebtepog nhoxdg oTabpog kotackevaleral kat ALITOVPYEL 0TO
Barstow, California {45]. Ot Hhootateg givan mapopotor pe avtovg oo Albuquerque, n
napoyn opwg avépyetatoe 35 MW(th).

Amo 10 1983 £wc ofipepa £xovv eykatactabel Sdgopot nhwaxoi otabpoi TOPAYOYNSG
pevparoc, Beppikig evépyewag 1 cuvdvaopoy Tav dYo, oe diagopa ompeia ToV TAQVITT],
7oV Tpogodotovy Popnxavieg pe ™MV avtioToyn evépyeld. I’Iapexovv Beppucn) evépyeia
ot S1agopeg BEp|OKPOTiES PE avdtepo Opto vrépBeppo atpd 400 °C.
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H Awduci Evipysia

Onwg avapépbnke mponyodueva oto t6Ao¢ tov 1900 K1 apyég tov 200V mdve
xataokevdomkav ang HIT A, ot npdrot avepokvmipeg pe moddanhés Aerideg yvoorol
oav "Farm windmills", mov ka1 ofjpepa  vrdpyovv pepovepévolr og pepikd pépn g
EMédag. Avepopvror Evponaikoi kat Apepikdvikor vanpyav o€ Asitovpyia ang apyic
10V 200V abva OE HEYGAEG MOCOTNTEG EitE Yo TV Gviknon vepod M ywa v dhgon
Snunrplakdv kaprdv. Hrav o1 tpdyovol Twv oTHEPIVEOY QVELOYEVVIIIPIAV.

H avarmvén xar egoppoyn  mg awodkilg EVEpyEwg YW TV mapaywyl) NAEKTPKoD
PEDUATOG GPYIOE OLOWOETIKE Kath v Sipkeln 10V SebTEPOL MOYKOOUIOL TOAELOV
Kvping omv Aavio xa ot @AAa Evponaikd kpdrn 6ntov n EAeym xavcitov EGTPEYE Tig
TPOCTGPEIEG EVPETTIG EVEPYEIAKMV PECWV OTIG NIEG Lop@éc evépyeas. Kard v Sdpxew
TOV TOAEHOV KATACKEVAGTIKAY 0TV Aavia 01 TPATEG AVELOYEVVATPIES YiG TNV TUPay®Y)
nlextpwcov pedparog Pafovrag ta BepfMa yia ™V epumopuc] avemtuE Toug M onoin
Gpyroe ovoaotikd yopw oto 1975.[25]. Ifuepa KoTaOKELALOVTAL AVELOYEVVITPIEG ME
napoxn e tafng tov 750 kW n de maykooa ropoy NAEkTpikng evépyews apyxEs TOV
1995 avpyero oe 3400 MW.

Qxeavia Evépyera

H madppowaxr) evépyewn dev éxer axdpa elehiybei teyvohoywd dote va epappdlerat
OIKOVOUKG g gumopwcd kar Propnyavikd eninedo. Ot ekretapéveg  eMQGEVEES 7OV
anarovvral kat S1apopeg TEXVOAOYIKEG aTEAEteg Suckorevouv My rayidevonic me. ‘Exouvv
KOTOOKEVOOTEl SIAQOPEG EYKATAGCTACES YO TNV TAPAY®YY NAEKIPIKNG EvEpyElag amod
TaAppolokd kopara £k Twv onoiov 1 Tokatdtepn kot peyakitepn Ppiokerat omv Fodrda,
oto La Rance g Bperdvng. Karackevaomxe 1o 1966 ka1 £xet empdvaia gpdypatog 17
km’, pe nahppotak éxtaon 8.0 m.  H yopnrikdmra tov givar 240 MW kat napoyny 544

Gwh/y. AMeg mpwtonoplakég eykatactaoeig[28,46] eivat:

Zro Kislogubsk ( Kislaya Guba), ex USSR, pe ywpnukémjra 400 kW. xat onv
Avvanohn, Néa Zxkaria, Kavadag, yopnrikoémrag 17.8 MW pe anddoon 30 GWhiy. H
Kiva eriomg £xet kataokevdaoel ot S1aQopeg tonobesisg pikpd moMppolaxd gpaypata pe

napoyn 11 kWhiy.

Avrifera n experddievon mg Bepuuciic evépyeng twv  Qxkeovdv pia oxeTkG vEX
TEXVOLOYIKY) KatdKTnoT nov &xel otopia povo 100 erwwv, Ppickerar o meEPIGOOTEPO
Tpoxwpnuévo otadlo  texvoloywmg efEMfng Ot OpOG KOl ELPUTEPNG EHTOPIKNG
epappoyng. H nphm avapopa oyetid pe v Beppixn evépyeia tov okeavov Exet Sobei
and tov A. D' Arsonval 1o 1881 [47], o onoiog npdteve v Aertovpyia gvdg otabpod
TOPAYOYAG NAEKTPIKOY PEvRATO] KAEISTOD KOxhov. H avagopd tov nepikheist myv gpion:

H ypnowuoroinon taw Oepuv vepiv tav tpomixev felaaodv, ta onofa Oepuaivoveas
and tov rjlio, yjia oy eCatuion evos xardiinia exAspugvov vypov to omoio umoper
va extovwlel oe eva oTpdfitlo, oUUTVKVAVETAI and To KpYo vERS TOD WKEAVOY TOV
Aapfdveras and pepdlo flabog xar To onoio TPoLpyETAr NS TIG MOMKES TEPLOYEG.
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Zyipa 10, Toyoypagia g ypion tov "' Zavrovg" omwe avrd ypnowponoiciro 3250 ypévia
mpwv. To Bapog tov vepov avriorabpilerar and éva avrifapo. Evag avlpomog prepei vo
avoy@oel Jie éva oavrove mepirov 2.75 m’ veps Ty npépa.

Tympa 11, Fvag vepopviog and
v Popaixng smwox ( Bperaviso
Movaeio)
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H npwtn rewpapotiky sykatdaoract) OEpHIKNG OKEAVIOG EVEPYELNG KATACKEVAGTIKE GRO TO
padnti rov D' Arsonval, tov G. Claude, to 1930 oto x6Aro Matatzas, ctnv KovBa pe
nopoyn 22 kW [48]. Awdifnke mord clvropa amd pia xatactpogwn Aailona mov
gvéoxnye omv mepoyl.  Ziuepa Ppiokovrar ce efEhfn  Sagopeg perfreg kot
npoypaupara Yy v katookev] Qkedviov kixhov Bepuiknc evépyeag (OTEC),
yopnTikomrag and 10 éwg 100 MW, 1o peyoditepo tov omoimv givar avtd Tov

Tlavemompuiov g XaBang [51].
Agaldrwen Qaldosiov kat Alpvpav Nepav

‘O)gg o1 fimeg pop@ég evépyelag eivar katadinieg yo g pebddovg agararwons, cuvibung
OF EYKATACTACELS PIKpOV mapoydv. H nhoxh evépyelo éxel v peyaditepn xpiion 1000
ot an’ gvfeiag e@appoyn otovg nhakovg arootaktipeg( pieg 1| moAlamAdv Pabpidwv)
000 ka1 of ovvieon Tov Sagopwv peBddwv aguldtwong PE EYKOTACTACELS TaPOYNS
naaxtig niextpuaic M Bepuwng evépyewag.  Ilap' Okeg mig mpoomafereg yw MV
£YKOTAOTOCT HEYAAOV MHOVASWV a@QaAGTOONG PE XPHOM NAMOKTG EVEPYEWS 1 GAAWV
AVOVEDCIHWY TNYDV EVEPYEING Ol TEPICGOTEPES EYKOTAGTAGEL Eival HIKPOU £0G pECAiOU
peyéBovg  kat mapovcidlovv moAAd Asttoupykd mpoPAfuoTe, KAl GXETIKA LYTAO
O1KOVOUIKO KOOTOG KEPAAQIOV EYKATACTACTC KAt Asttovpyiag.
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TO AYNAMIKO TON EMXQPIQON ENEPTEIAKON MOPON

. Toihiykipidng*

Epyaotripio Epapuoougvng Ogpuoduvauixns
Turjua MnxavoAdywv Mnxaviwy, ANG, 540 06 Qeooalovikn
A.; (031) 996084, fax: (031) 996019, e-mail: tsil@vergina.eng.auth.gr

Mepiknyn

H élsupuvon mg XPNoNg TwV AvavewoIHwY ﬂnywv Evépyelag oTO EMT]VIKO Evepyelakd Zuompa
anotelel oTdx0 apsonq npOTapalOTnmq yia m xwpa pag apevog ylati n élaescnpom'ra Tougq elvat
Slaltepa OnuavTik Kai apetépou eival anoTEAECUATIKEG yla TNV IKQvomoon Twv OToXwv
nePoplopol Twv ekmopnwy CO2.

H 1oTtopikr aEsmcm ™mg Xpriong evépyelag omy EAMGSa ps'ra mv B’ ﬂayKooplo ﬂo)\spo Selxvel o1t
unnp&s onuavtky eEGpton ™G KAAUYNG Twv svapyalava avaYva ™G xWpag and elgaywyeg
avapyslaq Bagtkd 31ap8pwTikd MPOBANKHA TWV ELCAYWYWY svspyslaq eivat n EMegn no)\}\an)\om'raq,
apoU To apyd METPEAAIO KAAUTTTE o)\n v nep{odo noogoatd 88 éwg 98,5% Twv El0AYWYWY, KAl 1)
mavteAr|q ENEWY TOU PUOIKOU GEplOU Ta XGpGKTT]plOTlKG autd oe ouvéuaopo pe Ta SapBpwTIKA
MPORARLATA TNE EYXWEIAG MAPAYWYNG npw‘roysvouq svspyslaq, orou KUplClp)(El 0 Ayvimng, smépouv
kaBoploTikd oe oAOK)\npn TN Sour] TOU EVEPYEIAKOU CUCTHATOG, TNG OlKOvVouiag Kat g nowdmrag
Tou MePIBANNOVTOG TNG XWEAG HAG.

H Cr]'rr]on evépyelag yla Ty Kakuyn avaYva TEMan xpnonq npoBAéneTal yia 1o Gueco HENOV
ouvsqu auEavdpevn pe OAEG TIG APVNTIKES smmwoslq 1600 yia To nepiBdirov 00 Kkat yla v
olkovopia, oto BaBud mou Ta Bcoma XapaktnptoTika Tou EMnvikoU Evepyelakol Zuotipatog kat
Twv loofuyiwv Evépyeiaq Ba napapeivouy ta {Bia.

210 MAaiolo auts 1 napouoa epyacia EI‘[lXElpEl va SIEPEVVICEL KAL VA EKTINOEL TO SUVAMIKG TWV
EXYWPLLY avspyschwv nopwv pe JSlaltepn éppaon oTIq Avavswotusq Hnyaq EVEpYEle Kat va
nPoadlop(osl Ta dpia XPriong ToUG OTA NAQIOIA KAVoToiNong TWY avayk®Vv TG XWPag & EVEPYELQ.

*

levikdg MNpapuatéac votroutou HAakrg Texvikniq
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1.  ERZATCQrH

Metd Tiq nietpelaikéq kpioeig Tng Sekaetiag Tou ‘70, dyive e 6loug cugrg N onpacia g
EVEQYELAKIC AQUTAPKELAS (ag Xwpag. Ot CUIMCELS yid Tig SuVATdTNTES TNG XWPAG HAG va NETUXEL
Bektiwon tne evepyelakng avefapmoiag, ald kal ot npdopareg avapopéqg oto katd néoo eival
eQIKTy onjpepa n evepyelakry avefaptmoia, ge ocuvduacud pe ta Benikd anoteéopara ornv
nAekTpOTApAywWyr}, oTnNy napaywyn apyol kat aloy, Sev petvouy kabdhou tn B€on dtL “Stedpuvan
™me oTPIENG 08 EYXWPLOUS EVERYELAKOUS TIGPOUS, EXEL ONUAVTIKA MAgoverTALaTa yia 1 xwpa pag”. To
InToupevo sivat ge T Badud Kat pe Ti KGOTOG -OIKOVOMIKS, TePIBAMOVTIKG, 1) dMo- priopolpe va
£X0UpE EANVIKG EVEPYEIAKS CUCTNHA, TIOU va kavorolel Ty KAAUYN TV EVEPYEIAKWY avaykwy Mg
XWpac oto péyloto duvard Badud kat va anopuyel éva poho He Kuplapxeq Aertoupyleg autég g
HETApOPAG EVEPYELQQG.

Ta avwTépw amokTouv peyalitepn Bapltnta kabme n {mon evépyelag yia v KAAUYn avaykov
Tehikne Xpriong (Blopnxavia, Metagopgg, Owiakég, Epmopikeég, AypoTikég Xprioelg, Anuodoio)
NMPoPAENETAl CUVEXMG auEavduevn, TOUAAXIOTOV Yid TO opdtd PEANov. Inueia axuriq anoteholy n
Zrimnon Hhextpikig Evépyelag kupiwg atov Owakd Topéa, Beviivng otig Metapopég kat metpehaiou
Diesel oTo HEYAAITEPO PACHA TwV XPHOEWY. Ot EMUTIWOELS Twy Tdoewv autdy elvat mpopavelq Téoo
yia v EBvikrj Owovopia, 600 kat yia 1o fMepiBdiiov. Etol n eEoikovépnon evépyelag (mx. HEOw
OPBONOYIKNG XPAANG NG, XPHONG TEXVOROYIV LEWWPEVNG eIk Katavdhwaong, BeAtiwong Twv
XAPAKINPIOTIKWOV TOU evepyelakoU piypatog, kA kat ot Avavewaeq Mnyéq Evépyeag (ATIE)
KahoOvtal om Xdpa pag va naifouv onpaviikd pého. POAO mou ge AAAeq XWPESG, HE TUVONKEQ
AydTEpO gUVOIKES Yia Tig ATTE, éxouv apxioet va naifouv £3w kat apketd xpovia.

TApepa (1996) o XHPa Hac N aloAKr NAEKTPONAPaywyr KAveL Ta MpWTa TNG PARATA KAt OUCIAOTIKA
Bev £xel AkOUN PowANBel, Apoy PETA and pakpd xpdvo AErToupY(ag MEPARATIKWOY HOVASWY/MAPKWY
StaBétoupe eykataouévn oxu mepl ta 25 MW, H gykataompévn 1oxus puwtofoltaikuiy Sev
Eenepvd To 1 MW. H yewBepukr) nhektporiapaywyn Bpioketat oo pndév, av kat 8a propovoav va
Aettoupyouv 1dn 50 MW. H Sieupuvan e ekpetdMevong g 1Spoioxdoq napouotdlet apyouls
puBLOUG Kkal n évapfn Aeroupylag vEwv povadwv yvwp{let cuvexr] PeTatémion npog to PEARov. H
Blopdla, He TNV MEPIOPIOHEVN TIHA XPNON TwV KaUOSEUAWY, Tou EUAOKAPBOUYVOU KAl TNY KATA MEPLOXES
XPon Tuprvwy kaprdv, ULBAMAEL 0 LIkpd Badud oto evepyetakd 1goflylo. Mdvo Ta nhakd
oucTARATA YWwpiZouy eupUTepn eQapuoyr] oty napaywyrj Zeotol VEpoy XprioTg, He eyKaTaoTnuéva
niepl Ta 2 ek.mM2 CUAREKTIKIG EMpAvelag og 625.000 volkokupld, Eevodoxeia, k.a..

H kdAUYN Twy EVEPYEIQKOY avaykwy TG xwpag katd my niepiodo 1960-1990, napd Tn Bektinon mnou
ONUEIDBNKE, OTNPIXBNKE onuavTikd omig E10aywyEG EVEPYELAG HE PEYIOTO MOCoOTd KANUYNG NG
gyxwplac I/ang and sloaywygs (0o pe 79% to 1973 kal ehdyoto (0o pe 56% to 1987. Bagikd
SlapBpwTikd TPOBANUA Twv eloaywydv evépYElag, wg MPog TG Hoppég, elvar o éMewn
MOAAQMASTITAG, apoy To apyd netpéAato kKAAunTe OAn Ty neplodo to 88 éwg 98,5% Twv eloaywywy,
Kal N MavTeARg EMeWn Tou guoikol aspiou. Ta xapakmplotikd autd oe ouvduaopd pe Ta
JlapBpwTikd MPOPARLATA NG eyXWplag Mapaywyrg Mpwtoyevolqg evépyelag, émou kuplapxel o
Nyvitng, emdpoly kaBoploTikd oe oASKANPN 1) Sopr) Tou evepyelakoy ouoTHUATOG, TG otkovouiag
KAl TNG MOTNTAS TOU MEPIBANOVTOG TG XWeaq Hag.

H éetbn noAAnASTITAS WG MEOG TIC HOPPEG Elval XAPAKMPIOTIKG Kal TG EyXWALAS Mapaywyng
MPWTOYEVOUC EVEPYELQC KAl TWV XPNOEWV Twv Topéwv TENKAG didBeong. Ta onpaviikérepa
BlapBpwWTIKA MPOPANLATA TNG EYXWPlAq napaywynq mpwTtoyevolsg evépyelag efval 6t unipxe
Kuptapxia pac mmyriq EVEpYElag, Kat aTmy dpxr Kat oto Téhog TG eeTalopevng neptddou. To 1960 n
BlopdZa KAAUTTE To 68% NG NMapaywyng NMpwToyevolq EVEPYELAG TG XWPas Hag, eve Tto 1980 o
NyviTng KAAUTTTE To 78,4%. AM TG AAAeG TINYEQ evéEPYElaq Ol USPOYOVAVEPAKES OUMPETEXAV e
KPS TMOgooTd Kal Pévo Ta Teheutala xpdvid, eved To USPOSUVAUKG OUVEBAAE OE TEPIOPITHEVO
Babud. Tav anotéhecua, agp’ evég o AMyvimg, kalopo rwyd Kal AydTepo edxpnoto, odnyeital otny
NAekTPOMAPAYWYY) e TUVEMELA va £XOUHE SIEUPUVOT TNG XPNONG NAEKTPIKNG EVEPYELAG aTny KAAUN
BEPPIKDOY avayKdV Kal HEYARO GUVOAKS TIOCOOTS AnWAEIDY TPWTOYEVOUG EVEPYELQS, KAl ap’ eTEPOU
n eyxwpta ATNoN NPoidvtwy NeTpeAaiou va KAAUMTETAL LIE EI0AYWYEG.

TG TeAkéS xprioelc T peyalutepn augnon eixe n Beviivn, mou n xprion tng augnbnke karda 16,2
QOPEG, Kal N NAEKTPIKY evépyela mou onueiwos auEnon katd 155 @opéq. Ot HeTapopég HTav o
Topéac, mou To 1990 anoppPoPoUcE To HEYAAUTEPO MOCOOTO EVEPYELAG TENKNG Xpriong (36,1%) He T
Beviivn va avtiototxel oto 60% autol, eve To 1960 0 OIKIAKSG IiTav 0 TOMEAS, OV AMOPPOPOUTE TO
HeyalUTepo MogooTd (41,4%).
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2. TO AYNAMIKO TON EMXOQPION ENEPTEIAKQN NMOPOQN

2 Uon undpxouv TePAoTIEg NMOOOTNTEG svépystaq rnou npoocpépovral and MoMEG TNYEG Kal oe
élawopsq poppeg. Ot s&cvr)\nmusq TNYEG evEPYELQG (avaaKaq uypol kat agptot U6pOYOVdV8pGKEQ
OpUKTA oupaviou) kaAdTTTouv OfpEPa To HEYAAITEPO MOCOTTS Katavahwong npwroysvouq svspysloq
SV OYESSY TV XwP®Y Kal Oa eEAKOAOUBNTOUY va KAAUTTTOUY TO HEYAAUTEPO TTOOOTTS Yia QPKETEQ
SekaeTieq akoun.

H xwpa pag éxet ﬂpOlKlOTEl suvoikd og AME (nhakn svepysla CllO)\lKr] EVEPYELQ, Blopalq yewBeppia,
udpoloxug), au‘rsq SUWG CUPHETEXOUV O TOAU HIKPG NMogodtd oTo svsp\(slaxo me Loo(uylo
FlapoMn)\a n mec pac Sbétel mouoia Kotraopora Ayvim, rou elvat kat o KUplOTEpOQ syxwploq
evep\(smxoq LAg MOPOGC, KABWG KAl HIKPES TTOOGTMTEG USPOYOVaVBPAkmyY (xwpl(Q SUmG va €xet Yivel
AKGUN Yia Toug uSpoyovAavOpakes oAoKANpwHEYN Siepelvnan).

H yvwon tou Suvapikold Twv Sapopwy HOPPWY svz:pysmq Kar n ouvsxlon Kal oAOKANPWON AUN
KATaypagre Tou anoTeAolv To MPWTOTO A yla pia CUVONK avTETWIION TwV svspysmKu)v
npoB)\nuava me pra Hag. Epauvaq Kamypacpsq Kat ans&spyomo SedOPEVWV YIA GAEG TIG JHIOPPES
evEpYElQG £XOUV YiVEL katd kaipoug and Sidpopous ¢opels (AEH, ITME, EMY, AEM kAn) ara
apouotaZouy MPOBAAKATA TIOU Apopouy:

TNV CAOKANPWHEVN KaTaypapr 08 oXE0n He Ta LeTpoUpeva HeyEDn,

TNV, XPOVIKY] SIAPKEID TWV KATAYPapoV,

mv GKplBElG TWV HETPoEWY, KAl

MV EKPPATN TWV KATAYPAPWY KABE Eexwplomq HOPPNG evEPYELQg HE TpOTIO oupBatd e Tig
UNSAOITES KAl dHECT AELOTOO1HIO and avaRUTEG Kat HEAETNTES EVEPYEIOKGDY INTNHATWY.

AauBdvovtag undyn ta npoavapepbevta npoB)\npaTa ouyKevrprnKav Ta 6laesoma oroxela ya
TO EVEPYEIQKS 6uvopu<o e EAANVIKAC EMKPATELAS, HE OTGXO0 va oxnuatiobel pa égo 1o duvard
n)\npsmspn eiéva”. H enefepyaocia Toug éyve pe TETol0 TpdIo, WOTe va anoteodv Epyc)\ElO
MEPATEPW a&lonomonq ‘EMeln Sedopévav eVEPYEIKOU SUVAaHIKoU avarnAnpwvetal e empnoetq
mnou acpopouv apevég 1O 6uvopu<o Twv AME (SaB€oo, staroMsuotpo) Kal agetépou M
napaydusvn SeuTEPOYEVN svsp\(sm (NAEKTPWKT|  EVEPYEIQ/NAEKTPIKY 10XUG, AOIEG HOPPEQ) yia
avaMaKTlKeq 6uvcromrsq usrcrponnq TOU stsTaMsuomou 6uvoplxou kaBe uop(pnq npwroysvouq
svsp\(staq nou UnGpXEl o Xpa. ‘ETOL MAPEXETAL Lt GUVONKN ElkOva Twy ONUEPIVOY opiwv Xpriong
TWV EYXWPLWY TINYWV EVEPYELAC.

To SVSQYSIGKO duvapikd  eXTILATAL KAl ekppaleTal Le Tponouq ava)\oyouq TV lélalrspwv
XGpGKTnplOTlK(J)V Kal Twv TEXVO)\O\(I(.L)V EKUETAMAEUONG KABE uopqmq evEPYELag, Yeyovdg Tou KAvel
SUoKoAn TV dueon ouyKavrpwon opoéonomon adpoton n ouyxplon Shwv Twv poppwy. MNa va
Esnspamsl To MPORANLA autd otnv ep\(aom yivetal opotduoppn ékppaan Tou Suvautkol Kdade
HOPONQ svep\(smq He Bopurnra oV EKPPaAon  Kat ouaéonomon e Rdon v napsxousvn
Gsurspoysvn gvépyewa and To steraMsumuo BUVAPIKG KAl KATA CUVEMELD OTOV UTOAOYIOUS QuTtng
™me evépyelag. Na Tovwouus 4Tt Sivetat €ugpaon oty sKTluncm TOU TEXVIKA gKUeTaAAeUOIOU
Buvapikoy, To oro{o KATd Kavéva SlapopoToLETaL and TO OIKOVOUIKA EKUETAAEUTIHO.

9 o @ &

Mio ouykekpipéva To Suvapks rou unoloyiZetal efvat:
1. MNpwtoyevoulc evépyerag, 6nwg AauBavetal and ) euon:
a) BsBalwusvo/élaesomo BUVaLIKS, AUTS ToU N eKTIUNOT) Tou otnplletar ge ototxeia uPniou
Baduou moTémrag.
B) EKUETAMEUOILO TEXVIKE SUVaUIKS, QUTS TIOU PIE TO ONPEPIVE TEXVOAOYIKS eninedo eival duvatdy
va aflononfel mpog napaywyr; SeUTePOYEVoUG EVEPYELQG.
2. AEUTEPOYEVOUC EVEPYELAG, SNAASH LETE TN HETATPOIT OE HOPPI) KATAAMNAN Tpog B1dBeon oToug
XPNOTES!
a) HAeKTPIKr eVEPYELQ KAl NAEKTPIKNA LOXUG.
B) AoméG poppéc EVEPYELAG (LN NAEKTPIKT)

Aerrtoptepéarn avdAveon oy pyaoia (1]

167



3. HAIAKH ENEPFEIA

H n)\\aKn aktivoPohia eivat n “Klvn'rnpla 6uvopn” Twv avsuwv TV KURATWV KAl TV BPOXOTTTWwoewv/
XIOVOTTTWOoEWY (UBPOoIoXUC), eV KAl Td OPUKTA Kaucnua elvar (oTnv ouaia) onoenxauusvn nAlakn
evépyeta. To péyeBog TG NALakig evépyetlag Eenepvd katd oAU Toug AAoUG gvepyelakolg NMopous.

H ClE,lOl'IOlI’]Or] mG evépyElag TG NNAKAG alevoBo)\loq Exel cmpovm(a n)\sovaKrnuaTa H n)\laKn
evépyela efval a(peovn Kat Stafgaiun oe KABe MeploxXr) TG NG, ysyovoq ONUAVTIKG Yid MEPIOXESG HE
EMEWPN OpUKTWV Kauaipwy. Eivat ouclacTika ostGVT)\nTn nnyn evépystag Kat Siatifetal Swpeav yia
axpem)\)\euon EvSeikvuTtal yta TOTKI xpnon cmoq:euyovmq Le TOv TPOMo autd TN peTapopd
evépyelag and kat mpog AMkeq rteploxsq Emonq propel va xpnoipononfel oe pKpEg uovaésq
Ka)\unTovmq TIG AVAYKEG psuovasvwv KTiplwv. Ts)\oq n Tsxvo)\oyca yla mv EKHETCI)\)\SUOI'] mg eival
OXeETIKA anAr]. H nAakn svspystc xwplq va urtonuamt n onupacia g yta Tig cvcmuyusvsq XWPES,
propel va AnoTeAEO0El £va ONMUAVTIKG EVEPYEIOKS TMOPO Yid XWPEG ME XAUNAS 1 péco eninedo
OtKOVOMIKNAG avdrtugng.

H xpovikf) Stakupavon Kat 1 pkpr] MukvoTnTa mg n)\laan aKTlvoBoNaq elvat ot Kupleq atieg yta ™
dnuoupyia npoB)\nuava nou epgpavitovrat oTig MPAKTIKEG EPAPUOYEQ TNG HETATPOMNAG TG 08 ANAEQ
XPNOOMNOIOILES HOPPES SEUTEPOYEVOUG EVEPYELAS (BEPUOTNTA, NAEKTPIKNA EVEPYELD).

EKpa‘ro)\)\suon ms NAaKNg svspysmaq propel va YlVSl efte pe MaAdNTIKEG useoéouq elte cupou
usTcrrpcmsn auTtr) oe AMeG TIo eUXPNOTES HOPYPES svspystaq O1 nadnTikég p890501 £xouv Kuplwg
oxson pe TV aElonoxnon ™G NMAKAG svspystaq, efre péow ToU apxm:Krovu(ou oxedlaopol Twv
KTlpl(DV el1e pe e@appoyég oTnV aypoTiknA okovopia (T.X. Gsppomma) kat glval SUoKoAn n rrooonKn
eKTiunon g ouuBo)\nq Toug oY KAAUYN TV svspyslava avaykov. And Tiq useoéouq METATPOMNG
TNG NAAKIC EVEPYELAG 08 AAAEQ BUXPNOTEG HOPPES EVEPYELAS Ol ONRAVTIKGTEPES efvar ot eENG:

+ Ot pwtoBepuikéc uébodot nou Baocifovrat oty artoppdépnon mg n)\laan akTivoBolag and pa
EMPAVELA TIOU ouvsrtays'rol mv petatponn me oe Bepkn SVSpYSlG Kar v auEnon mg
Bepuokpaociag mg. gmpdvelag aug [1]. Zm guvéxela n BeppdTrTa andyetat yia XprioT HE Karolo
KATAAnAo peuaTo.

e H pwrofoitaikn us‘rcrrpcw rnou xcpoKTnpllsml and my AUEON XPNON TWV PwToViwy TNG NMAKNG
akTivoPBohiag yia ncpaywyn n)\SKTlenq svepyslaq xwpiq ™m usoo)\aﬁnon svélousowv oradiwv kat
Gapuoéuvaplxwv KUKAWV n KivoUHevwY PEPOV. ZTIG EQAPHOYES sm‘ruyxavowal onuspa Babuof
anédoong HEXPL 14%, evd sxouv eruteuxBel Baduol anoaoonq éwg 45% e oustVpron mg
NMAkAg aKT(voBoNaq kal éwg 65% o€ spyocrrnploqu OUVONKEG HE ®/B KUTTApA TMOMWV
eNdMNAwY oTPHOoEWY UNKWY StapopeTikol evepyelakoU Sidkevou [2].

To SwBEoipo 6uvc1ulKo an n)\lamq evspystaq elvalr tepdotio. Ma my srmunon ToUu nAlakoy
duvapikou oy xwpa pag éxouv Yivel OpKeTEQ npoornaeeleq [3. 4,5,86,7, 8]. To nAéov Spwg quo)\oYo
Brina KaTaypo(pnq Tou nAtakoUy Suvapikou yia svspyetaqu EPAPHOYEQ sylvs and tnv AEH [9], n onola
EYKATEOTNOE OTA TEAN ™ms dekaeTiag Tou ‘70 auTduatouq Karaypapikoug nAtakolg otaducug. Ot
otaduol autol kataypdpouv Trv oAikr) NAtakr aktivoBolia ge optlévtio eninedo (Pé80g, Xavia,
Aypmo /\aploa KuBvog, ZakuvBog, KaBdha, Zndpm, MutiAqvn), Koewq Kat my Blayutn og peptkoUq
and autouq (PéSoc, KuBvog). Yrdpxouv Kal avaluTika oTolxefa (o wplaia Baon yla n)\\aKn
aktivoBolNa oe dlapopeq K)\lostq Sdxutn, uypaoia, GsppOKpaom nepIBaiovTog, TaxUtnTa avéuou
kat Slevbuvorn Tou, yia TplCl xpov1c1 (1989 1991) nou éywvav oto HAlaké Xwpld atn AukdpBpuon
ATTIKAG [10] And Ta oToixeia autd MPOoKUITTEL PECT) £TNOLA OAIKNA aKTlvoBo)\ta oe opllovno eninedo
yia mv xopa 1.300 - 1.700 kWh/m?/an. Me Bdon ta Sedopéva autd, To EVEPYELAKO 6uvc1utKo mg
npocmmouoaq oto £3apog NG EMAdag nhakng aKTtvoBo)\loq unohoyiletal wg To ylvopevo g
psor]q emoag OAIKAG n)\lamq aKTlvoBo)\laq (kWh/m2/a) eni 1o spBaéov ms erpdvetaq tou Kabe
vopoU. Ma Toug vopoug mou dev undpxouv 6laescnuc1 OTOlXElCI T me npocmmouoaq
GKrlvoBo)\laq eswpsrral 0 HEGOC OPOG TWV YETOVIKWOV rtsploxwv Na dcoug vopoUuq Spwg Undapxouv
TEPIoadTEPEG and pia TES, BEwPETal KATAANASTEPN TIUA © HEJOG 6POG.

Me Bdon Ta avwtépw, Mou paivovtal oTov mivaka 1, To €GO eTAOI0 q:uoqu Slabgoiuo (GswpnTlKo)
Sduvapiké g nAakAg aktvoBoAiag yia v EAAGSa unohoyiletat oe 195x10% GWh/a (16, 77x10° TII’])
To (puou(wq Btaféoipo nAlaks Suvapkd dev elvat apsoc EKUETAMEUOILO, SIOTL UMOKETAL 08 CElPd
TIEPIOPICUMY (YEWYPAPIKDV, TEXVOROYIKWY, KOWVWOVIKWY, KATT).

To Buvoleo (BsBalwusvo) rnou urtopouus vQ EKLETAMAEUTOUHE YIA PWTOBEPUIKEG ) (pron)\SKTlesq
XPNoelg avagépetar ot smq:aveta nou &ev nspl)\ouBovm 6c1cm Bookdtornoug, yswp\(leq
KaMEPYELES, Bpaxwdelg neploxés, udata-Ehn [11]. H empdveia aut xapaxkmpiletal pe Tov 6po
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“aoTIKEG kal PBlounxavikég meploxgq” [12], amotelel nepinou To 1% ™G €kTAoNg Tng XWPAg Kat
niephapBdvet oiopoUg, xwpeld, MOAeLG, T yUpw and autég BIOUNXAVIKES TIEPIOXES KABWS KAt TOUG
dpopoug. To Buvaukd autd avépyetal oe 2,45¢10° GWh/a, dSpwg dev prmopoUpe va To
eKHETAAEUTOUHE YIa AGyoug AetToupylkouq (UnapEn mokilwy eprnodiov) kabwg Kat 314t n eTioa
{mon evépyslac otnv mapovoa kardotaon sival oAU pikpdtepn and aumiv mou pmopel va
MPOC3WoeL N NAIAKY] EVEPYELD.
Efartiag dAwv autwv Twv npoBAnudtwy, sival SUokoho va kaBoploTel To ekpeTaleloio Suvapikd
™G NMaKrg evépyelag pe BAon my npoapepduevn evépyeid. Eival rio Aoyikd va kabopiatel To napdv
eKeTaM VOO Buvapikd pe Bdon Tn napovca péylotn duvar) {ftnom nAakig evépyelag yia
(PWTOOEPUIKA LETATPOT OE HEOEG KAt XApNAEG Beplokpacieg [11].
Ta gugTuata nou eEeTAlovTal Ty CUVEXEID apopolv v KAAuYn avaykav ae Zeotd vepd Xpriong
TOU otKiakoU Topga, Bepudnrag éwe 120 °C mg Blopnxaviag kat kKAAugng pe ®/B Twv avaykwy oe
NAEKTPIKY]  EVEPYEIA [N NAEKTPOSOTNUEVWY OWKIONAY. EdikdTepa, efetdlovral ta  akdiouba
guoTAuata:

a. Owiakde Topéac: ouotAuata napaywyre {eotol vepol xpriong He eminedoug OUNNEKTEG,

EEJ&'Eﬁq Kukhopopiag (Beplootpwvikd) 1) eEavaykaopévng.

B. Biounxavia: ocucmjuata napaywyhg Zeotol vepou Beppokpaciag 30-80°C pe eninedouq
OUNAEKTEC, KAl ouoThaTa napaywyng Leaotol vepol Beppokpaciag 80-120°C pe CUNAEKTEQ
kevol (Bepuocwhriveg-Heat pipes).

y. Otkiakde Topéac: autévopa ®/B cuoTiuata yla Katolkieg 1 pkpoUs pn NAEKTPoSOTHEVOUS
olkiopoug,.

Ma Tic avwTépw EPApPUOYES TO EKHETAMEUTIHO SUVAMIKG EXEL T akdAouBa XapakTnploTikd:

a. OKIaKoG TopEag

H 8éppavon vepol yia owiakr] Xprion sival n noAadtepn Kat mo anodotikr, and dnoyn kéaToug,
NNaKn epappoyr. H 7tnon Bgppol vepou sival neplnou opodpopen Kad' Ao To Xp6vo, eve TO
eninedo Beppokpaaciac nou anarteital, dnA. 40-60°C, pnopel va eruteuxBel anodotikd axeddv 6o Tov
XPOvo.

To BéATIOTO pECO eTToto MoCcOaTd KAAUWNG {eaTol vepou okakng Xxpriong motkiret atig didpopeg
MEPLOXEQ TNG XWPeag. Ma My exTipnor Tou unohoyiotnke [11] To BEATIOTO Olkovolikd ETiOL0 TOCOCTO
KAAUWNG o 7 MOAELG TNg XWPAg Kat yia 3Uo TUNoUG VOIKOKUPIOV (3 kal 4 atdpwy). To nooooatd autd
npoékuPe and ta avrioTolxa pnviaia mooooTd, mou EhaBav undyn TIq KMPATOAOYIKEG OUVOTKES TNG
KdBe MOANG (Uoec unviaieg TWéE NMAKYG aktivoBoiiag, Beppokpaciag aépa NuEpag, Beppokpaociag
vepol) Kai oToxeld KAoToUG CUPBATIKWY (MAEKTPIKDY) Kal NMAK®V OUoTNUATWY. H OIKOVOUIKY
avdiuon éywve pe T peBodo g napoloag agiac (yia mpaypatikG erToklo 4,3%/a kal Slapketa Lwng
Tou guotiuatog 10 ém). Ta anoteAéouata napoucidlovial oty eikéva 1, ar’ omou paiverat OTL y1a
TG TPEXOUCEC OLKOVOUIKEG OUVBRKee TO BEATIOTO WECO £TACIO MOCOOTS KAAUYNG leotou vepou
OIKIAKAG XProNG KUMaiveTat o uhnAd enineda (66 kal 68,5% otnv Kopotvr} yia volkokuptd 3 kau 4
atépwv, 78 kat 80% oto HpdkAeto, avtioToka).

To OUVONKS eKLETAAAENCIIO NMAKS SUVANIKS efapTdtal and To nooootd KAAUYNG avd VOLKOKUPIS
Kal TOV aplOpd TWV VOIKOKUPLWY OTIG SIAPOPEG MEPIOXEG TG Xwpag. EEaptdtal eniong kat and tov
aplops TWV VOIKOKUPLHV TIOU pnopolv vad TonoBeToouv nAldkd cugtiuata.

Ot neploptopol mou TiBevTal OXeTIKA e To Teheutaio, oxeTifovial pe Ta dpla TonoBEmong NMakwy
CUNAEKTWV OTNV 0popr TWV KTIplwv KAl TNV amopuyr} OKlaopoU Twv cuomudtwy and daloug
OUMGEKTEG 1} TBavd epnoddia (Y. YEovika ktipla). ‘Etot To peAovTiké Suvapikd eEaptdtal
OUYXPOVWG KAl and TV OIKOSOUKY) MOAITIKY) NG XWPAG Mou KaBopllel TIG XPHoES YNG arrd kat arnd
™ pop®n Twv KTiplwy.

‘Evac TpOOBETOC TMEPIOPIOMOG TBeTal OTIC TMEPUTIMOOEG BepHOCUPWVIKGY CUCTNHATWY, ToU
TonoBeTolvTal ge ToAUdpopa KTipla Kal mapéxouv {ecTd vepd oe anopakpuopéva Siapeplopara.
Exel, yia va @tdoel orov karavaAwt) rnoodmra Jeotol vepol, anaiteital va adeidoet npwTa To
SikTuo peTapopds and TNV MApapévouca MOCOTITA vepol TOU CuVRBWS Kpuwvel. H cuxvétnta
XPHONG TOU CUGCTAUATOG Kal N ouxvéTNTa anopdoTeuong vepoU HETABAAAEL MPOoPAvdG TOV GYKO
vepol mMou xpeldleTal va anopplpBel npdta, éwq dtou o xpnotng napahdpet Zeatd vepd. 'Eto
enmnpedetail To KGTToC AeiToupyiac Kat 0 Badpdg anddoomg Tou CUCTUATOS,.

MpakTika Aondv, Bewpolpe 6Tt eival Suvatdy va XpnolponolouvTal BepHOCIpWVIKA cuoTAATA Yia va
KaAUPoUV TIg avaykeg {ecTol vepol ot Slapepiopara nou Bpickovial oe kripla péxpt dUo opdpoug
kai otouq Teheutalouc 2-3 opdPpoug Twv MOAUSPOPWY KTipiwy [11].
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Mivakag1: Etrigia oAikr) akTivoBolia o8 opidvTio eninedo, yta ke VOUO kat TNV XWwea
ala | Nouog ‘Extaon 116An pérpnong Oy Hhoxs AxtivoBolia
(km? [kWh/m¥a] [100GWh/a]
Lol Aaoiliou 1.823 Iepanetpa, Intela 1.728, 1.630 3,06
2.1 Hpaxdeiov 2.641 Hpdxk)ero, Topndkio 1.631, 1.703 4,40
3. | PeBopvoy 1.496 PéQupvo 1.587 2,37
4.1 Xaviov 2376 Xand, Zobvda 1.630, 1.616 3,86
5. | Awdexavioov 2.705 Pd8og 1686 4,56
6. | Kuxhadov 2.572 Zhpog, Nikog, [Tapog, Mnhog 1.621, 1.531, 1.629, 4,14
1.660
7.1 Zdpov 778 Xdog 1.606 1,25
8. | Xiov 904 Xiog 1.594 [, 44
9. | Aéopov 2.154 Muytdiivn, Anpvog 1.539, 1.469 324
10. | ZakdvBov 406 [Topyog 1.592 0.65
1. Keguilnviag 935 Apatog 1.527 1,43
12. | Aeuxd@dag 325 Apugog, Apta 1.527, 1.497 0,49
13. 1 Képxvpug 641 K& pxupa 1.493 0,96
14,1 Aokoviug 3.636 Ko0npa 1.615 587
15. | Megonviag 2.991 Karapdra, Mebovy 1.596, 1.556 4,71
16. | Apxadioag 4419 1Topyos. Kdpuog, Karapdta 1.592, 1.526, 1.596 6,94
17. | HArlag 2.681 [Mpyog 1.592 4,27
18. | Ayaiog 3.209 Métpa, Apakog 1.479, 1.527 4,82
19. | KopnvOiag 2.289 Kdpivlog 1.526 3,49
20. | Apyoridug 2214 Képevlog 1.526 3.38
21} Attikng 3.808 Aljva 1.581 6,02
22. | EbBowe 3.908 Irhdpog J.480 578
23. | Botwting 3.211 Adiaptog 1.483 4,76
24, | dokidog 2.121 Alriaptog, arpo 1.483, 1.479 314
25. | ®0idtidog 4.368 Aapia 1.460 6.40
26. 1 Euputaving 2.045 Aopia, Apta 1.460, 1.497 3,03
27. | Artwlolviag 5.447 Apakog, Apta 1.527,1.497 8,24
28. | Aptug 1.613 Apti 1.497 2,41
29, TlpePélng 1.086 Apta 1.497 1.63
30. | ®eonpotiag 1.514 Képkupa 1.493 2,26
311 loavvivov 4.990 Todvviva, Kovitoa 1.357, 1.361 6,78
32. | Muyvnoiag 2.636 Adpioa 1.433 3,78
33 | Aapoag 5.350 Adpioa 1.433 7.07
34. | Kapditoag 2.576 Adpioa 1.433 3,69
35§ Tpikdrov 3.367 Adpioa 1.433 4,82
36. | FpeBeviwv 2.338 Kévitoa 1.3601 3.18
37. | Kolavng 3.565 Kévitoa 1.361 4,85
38. | Kaotopidg 1.685 Kévitou 1.361 2,29
39. | drdpvag 1.863 Kévitoa 1.361 2,54
40. | Thepiag 1.506 Oecoulovikn 1.403 2,11
41, | Huollug 1.712 Oegcaloviky 1.403 2.40
42. | TTéERog 2.506 Orocurovikn 1.403 3.52
43. | Kixkig 2.614 Oecoarovixy 1.403 3.67
44, | Orooculovikng 3.560 Oegaulovikn 1.403 4,99
45, 1 Xadkidikng 2.945 Oacoarovikn, Afuvog 1.403, 1.469 4,23
46. | Zeppiv 3.970 YEppeg 1.380 5.48
47. | Aplyag 3.468 Téppeg 1.380 4,79
48. | Kapdlag 2.109 ZEppeg. Anpvog 1.380 1.469 3.00
49. 1 Zaving 1.793 Kopotnvn 1.368 2,45
50. | Poddnng 2.543 Kopotnvy 1.368 3,48
51| "EBpov 4.242 Kopotnvn 1.368 5,80
Ay.Opog 336 Afjpvog 1.469 0,49
Xdopa 131.990 1.477 195,00
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Eix.7: Bex\uoro HEoo ernmo noeoooto KCl/\U([lr]C‘ Ceorou vepou
OKIAKIIG XPTIONIG HE NAAKD evepye:a
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To nogootd Twv Knplu)v psxpl 3Uo opdpoug, He Baon v anoypaer tou 1991, yia 1g éld(popsq
OlKIOMEvEg T‘[SplOXEQ mg xwpaq paivetal otov mivaka 2. /\auBovovmq unoyYn Ta nogootd autd, To
Ysyovoq smonq 6Tt oARG and Ta noAudpopa Krlpl(l xpnotuonotouvml yia ta ypage{a kat 1o Ysyovoq
6T éva pépog and ta uovoopoq)a oTIG [N achsq naptoxgg elvat anodrikeg 1y Aot BonSnﬂKOl XWpot,
pnopoups va Bsxroups ot 10 LIEYIOTO MOCOOTS VOIKOKUPIV TIoU KatowoUv Ot KTipla HéXpt 3uo
0pdPOUC Kal UMopotlv va Xpnolponorjoouy nitakoUsq oulékTeq efvat yia 1o M.Z. ABnvav 85%, To
MN.5. Qecgarovikng 80% kat yia Ti§ AMEeQG NeploxeEg 95%.

Aoyw mg éta(popono[nonq Tou SIABETIIOU XWPEOU OTIG éla(popsnKéq ouver']qu éépnonq KaL Tou
YEYOVOTOG OTL TO HECO usyseoq TOU VOIKOKUptoU OTIq achsq neploxéq elval pikpdtepo art’ 4,TL oTIg
Rig} aonxsq Bswpsnal péyiotn duvam 6109301pn sm(pavsla ouMéxtn 3,56 m2 kat 5 m? avncnotxa o]}
am(pavswq autég elvat oxeTikd peYAieq YlOTl QVTLOTOLXOUV 08 KatavaiAwon (smou vepoU 55lt avd
ATOUO, KATAVAAWOT UYNAY Yia TIC onpepvéq auvBrikeq Siapiwong. Ikavomololv duwg Ty anaitnon
g £pyaciag yia Tov UNOAOYITHES TOU HEYIOTOU SuvaTol eKHETAAAEYTIHOU NAtakoU Suvapikou.

Me Bdon ta avwtépw kabwg Kat Hua oelpd WBlaitepa otoixela avd vopd -6nwg o aptBpdg kripiwv, N
nAlakxn aKTlvoBo)\La o eykaraotnuévog rdn aplepoq NAAK®OY gUOTNRATWY- CUVETIAYETAL NMWG TO
nsplewplo £YKATACTAOTG NALAKWY TUAEKT®V 0T Xwpa pag uno)\oyl(smt oe 4,5 ek.m? (mivakag 3).
To péyioro SKHETOMEUOIHO nAlakd 6uvc1pu<o yia {eot6 vepd xpnonq unohoyiZetal oe 21,4 TWh/a 1)
1,84 MTIMN/a, evid n) napaydpevn Beppikn loxUs, Beppokpaaiag <80°C, unooyiletat og 0,552 MTIM/a,
oUppwva pe Bdon Ta ISIAiTEPa XApakmpeLoTIKA KGBe vouou,

B. Blounxavikég tougag

TTIC BIOMNXAVIKES EQAPLOYEG THE NAAKAG evépyelag dev undpyxouv ouviifwg MpofArpata Xwpou,
KaBC SaTiBeTal apKeTr) EMPAVELT YIA EYKATATTAON TWV CUAEKTOV. TO EVBIOQEPOV OTIG EPAPHOYES
autég evtoniletal ot Bepuokpacia g dlepyaciag kar To xpovodldypappa Asttoupylag Tou
egpyogtaciou.
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Ta Bepuikd poptia otoug Sldpopoug BlounxavikoUg Tope(g SlakpivovTal, oe ox€on ue Ta enineda Twv
BepuoKkpaciwy, ot Tpeic katmyopieg:

XaprAwv 6epHOKPACHDY <90°C
MéEowv Bepliokpaoiwv 90-250°C
YymAwv Beppokpaciov > 250°C

MoMEg Blounyavikéq Beplikée Slepyacieq epnimrouv oty Seltepn katnyopia, dni. 90-250°C.
SOppwva pe ™ povn yvwoth avdiuon Twv Beppikdy diepyaciwy oty EMnvikn Blopnxavia {13], to
NMoooaTd Twy Bepuikdv PpopTiny Katw Twv 90°C eival nepinou 7%, eviy otoug 90-250°C yupw oTo
11%. Y10 XAUNAS BepuoKpACIlakd ¢doua pnopoly va xpnoworonBolv eninedol CUMEKTEG
EMAEKTIKAG EMPAVEIAG, EVE YA TO UYPNASTEPO HMopolv va XPNolononfolv OUANEKTEG TWANVWY
kevou.

Me Bdon v avdhuon aut) yia ta Bepuikd popTia g Popnxaviag, ™y évraon mg NAAKAG
akTivofoliag kal v avd vopd xprion netpehaiou diesel kat pafout No.1 kat No.3 otn Blopnxavia ya
Bepuikég xprioelg katd to 1990 [14], pnopel va Bewpnbel péyoto nooootd Sieloduong o
Blopunxavia To 7% yla eninedoug CUMEKTEG Kal 3% Yia CUANEKTEG Kevol (Bepo0WAIVEG). To HEYICTO
EKUETAMEUOIHO TIAIGKS SUvaMikS yia Pounxavikée epapuoyéq kat Bepuokpacieg péxpr 120°C
unohoyiZetal oe 52 TWh/a 1§ 0,445 MTIM/a, kat n napaydpevn Bepuikry evépyela unohoyiletal oe
0,148 MTIM/a [11].

Mivakag 2: Katavopr ktpiwy pe Aon Tov apiBud twv opdewy (anoypagt] 1991)
Meploxn FUvoho ktipiwv Ktipla éwg kat 2 opdpoug
ATTIKN 443.357 361.133 81,5%
Bdpelo Ayailo 152,730 152.118 99,6%
Av. Makedovia kal @pdkn 262.241 257.673 98,3%
AuTikr) EMGSa 556.824 550.118 98,8%
Autikry Makedovia 146.603 144.010 98.2%
"Hretpog 171.281 169.082 98,7%
Beooaiia 338.690 333.769 98,5%
loviot Nrjoool 128.960 127.440 98,8%
Kevrpkry Makedovia 556.684 526.256 94,5%
KprAm 272.357 268.321 98,5%
Nétio Aryaio 159,709 158.776 99,4%
MeAondvvnoog 340.368 337.012 99,0%
Tteped EMGSa 290.515 287.764 99,1%
Zuvoho 3.820.319 3.673.472 96,2%

Mivakag 3: ApIBudS VOIKOKUPLDY e SUVATETNTA EYKATACTAONG NAAKOU CUAEKTT)
MArBog volkokuplwy {aroypagry 1991) 3.200.000
NolkoKkuptd pe SuvatdmTa eyKaTaoTaong 2.860.000
NotkoKupld pe 13N eykataotnuévo nAako (aroypapn 1991) 624.000 19,5%
MePBWPLO VOIKOKUPLWDY 2.236.000
MepIBWELO CUAEKTIKAG EMPAVELAG (M?) 4.472.000
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Y. Owiaxog topgac: ©/B guotiuara

Egaitiag tou uniol kéotoug [15, 16] kai Tou UnAol TooooToU NAEKTPOBETNONG MoU UNAPXEL 0N
XOPA Lag, N XPHon Twv ¢/B CUCTIUATA TOUG MEPLOPIZETAL OF AMOHOVWHEVOUG OIKIoHOUG 1 KATOIK(EG,
KTNVOTPOPIKEG HOVASES, PAPOUR, avauETaSOTES, KAM, HE OUVENEIA n TUHPOAY] TOUG OTO EVEPYEIaKS
toolUyYio va PNy eivat onuavTikr.

‘Eva evdektiké péyeBog yia Tig Suvatdmreg eykardotaong ®/B ouotnUATwy OE amOHOVWHIEVOUG
olkiopoUg/katotkieq Sivetat otov akdhouBo mivara 4 (vowokupid Hr NAEKTPOSOTNUEVA, OE MEPLOXES
£KTOG TWV aypoTIKWY, apopolv KUPIwG "Mapdvopes Katokieg” 11 GAANG xpriong kripla). Pucikd to
HéyeBog autd propel va enaugndel pe v ekatdotaon /B cuotnudtwy ouvdepévav pe Ta Siktua
VIOV,

Nivakag 4: AypoTikég NMePLoXES KaTw Ttwv 500 katoikwv oto auvoho g EANGSag
AptBudg atdépwy katd Noikokupld xwpiq MARBog modul twv Eky. loxug avd

dwudrtio NAEKTPLKS pwg B0Wp avd votkokuplo votkokupts [MWp]

Kdtw tou 1,0 1.504 4 240

1,0-14 1.611 4 240

15-19 676 8 480

20-29 1.227 8 480

3,0-39 668 8 480

4 xat Avw 328 12 720

ZUvoho 6.014 36.964 2,218

Shugpava pe v avdAuan nou mponyrinke, prtopolpe va noups STt To Sabéoipo Suvauikd g
nNNakr evépyetag efval TepdoTio. To Texvikd aElonomioilo, He TNy onuepry Texvoloyia, Suvapixd
glvat emfong TepdoTio. Me TIC eMikpaToUoEg OIKOVOIKEG TUVOTKEG N iapaywyr {eaTol vepol xprong
sival cupgpépouca oe GAn) TV EKTaon TG xwpag. H olkovopikd BEATIo Xprion g eivat yta nocoaTd
CUHHETOXNC, TTOU Kelévovtal and 80% (Kprjm) péxpt 65% (B.EANAGSa). H napaywyn Leatol vepoul yia
v Blounxavia pe cUAEKTeg Kevol (Heat pipes) 1 entinedoug, Sev elval CUHPEPOUCA HE TIG OTUEPIVEG
OIKOVOIKEG OUVBNKEG. MAVO HE KAMOWO0 TPOTIO OIKOVOUIKAG BSleukdAuvong Hropel orpepa va
XpnotHoronde{ nAamid omv Blopnxavia {11, 17, 18].

H napaywyn nhektpikig evépyelag pe pwtoBoktaikolq HE unopel va €xet GUUPETOX) oy KAAuYm
TWV QVaYK®V Twv vnowiv, Pévo oto Badué mou Ba gxoupe onpaviikn Bektiwon otoug Babuolq
anddoomg e ¢/f HETATEOMNAG Kat TAPAMNAN Helkwan TOU KGOTOUG Napaywynig Twy ¢/B oToxeiwv.
Mpog 1o napdv Prnopel va xenotonondel uévo oe PIKPEG 1) AMOLOVWHEVEG EPAPHOYEG.

4. AIOAIKH ENEPTEIA

Ard Bepuoduvauiky dnodn o dvepog sivar myn evépyeiag UYMArg MOITNTAG Kai Katd CUVEMELD
MPOCPEPETAL YIa TTAPAYWYT] NASKTPIKAG EVEPYELAG KAl YEVIKA Yid HETATPOMH) OF UNYAviKA eveépyeld.
Aev HOMIVE! TO MEPIRANOV KAl Ol HOVEG OUCIATTIKA APVNTIKEG ENMUTTWOELG and T Xpnotgononon
atolkwy pnxavwy sival Siatapaxés ot Aign onudtwy and padidpuwvo, TNAedpaan KA, enidpadn
nou Eemepviétar Pe Xprion mrepuyiwv and fiberglass 1) EUAo, Y] TomoBémon Twv a/y O kdrnouwa
andataon. H texvohoyia ekHETAMEUOTG TG aloMKiG evEPYELag sival yvwotr). ‘Opwg To Hetovekud
NG elvat Tt anoTeAel HOpPr] EVEPYELAG HIKPAG MUKVOTNTAG, GUYKPIVOHEVT LE TN POT| EVEPYELQG TTOU
HropoUv va 3moouv Ot LOpPEG TOU KUplapxXoUy OTiUEPd, YEYOVOG apvnTiké yla To KOOoTog Tng
napayduevng evépyelag. Emione peydho pelovékmua, (0wg To peyahUtepo, eival 1 omnuaviiky
3lakUpavon e TaxUTTag Tou avépou, Kat EMOXIarkA ald Kal 08 Hikpd Xpovikd SlaoTijpatd, YEYoVOq
rou dnuoupyel v .avdykn elte ¢ anoBrikeuang, elte TG Unapfng cupmAnpwpaTikig mMyng
gvépyelag, &fte M avTipeTdrong Tou npoBAuatog autol pe AAAO Tporo, avdioya pe Ty
£papHoyr. AUTA QWG OCUVEMAYOVIAL Hid OSipd and apvnTikéG AEITOUPYIKEG KAt OIKOVOUIKEQ
ENMUTTWOELG.
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H kwvntikr evépyela twv agplwv palwv uno)\oylZSTm ato 1,5% éwg 2,5% Tng NpooTintouoag oto
£3apog NAAKNAG oncrtvoBoMug [19]. NMa ™ XWpa pag autd To Slabéoo om GUoT ALOAKO Suvapkd
Uno)\othem( oe 45x10 GWh/a. BéBaia 1o péyebog autd dev 8)(8! npaKuKn UT]UQO!G ﬂpmmm
onuacia éxet 10 TEXVIKA a&lonotnotuo QtOAIKS éuvaleo To orolo elval To TUAHA TOU cpuotKa
6laesomou duvapkou mou UTIOpSl va ésousumt and ™y 6106501pn Tsxvo)\oyoylc Ol gkagToTe
OKOVOIKEG OUVBRKES woTA00, Efval oursq nou kaBopifouv To PEPOG Tou TexVIKA aflomouiciuou
aloXikoy SUVAIKOU MOU CULPEPEL OLKOVOUIKA va aflonotnBet.

To élaesomo otn pUon aloAkd duvauiké Stapépet and Béon oe eson aKopn Kat yia 7oAl KOVTIVEG
TIEPLOXEG. Kaewq n popcpo)\oyla Tou £8APoug kaBopPITel EVVOIKEG T O)(l NEPLOXES, TO HEYEBOG TTOU Hag
evélacpepsl eival To TomkS, PUOKA 6[06501;40 atohucd Suvapikd oe pia eson nou lOO6UVGU£l uE TNV
Klvnnm EVEPYELA TOU aepa nou Startepvd o éva xpévo, pa povadtala vonTm empaveia kabet otny
£KAOTOTE SIEUBUVON Tou Aveuou Kat ot atabepd Uog,

To Texvika o&lonotnotpo AtOAKS BUVAHIKG o€ oustKplpsvn 8éon sEapTon MpwT{oTwe ané m
psmBo)\n ™G TaxUtnTag Tou avéuou Kat v Kapnu)\n loxuoq mg avspoyswnrploq (o/y) H Kcunu)\n
Wox0og ™G afy Sivetal and Tov katackeuaot]. H Ttaxumta Tou avépou divetal amd nivakeg, N
KQUMUAEG, EvTAONC-SIAPKEIAS, EpSTO0Y Elval yvwot 1 mpayHatky katavour) (f,Vi) Tng évraong Tou
avépou oTn GUYKekEIUEV Béon, drou fi efval To MooooTd Tou Xpévou, Katd To orolo érvee AQVEHOG
Taxmrag V;. MNa my ovvragn mg npayuatikie katavopns (fj, V) anarrouvral ToAUETE(g Aentopepeiq

uerpnoelq Y& auty ™y mepimtwon Bewpolvtal enapke(q PETPACELG 5 ETWY, Tou)\axw'rov TpElg ™myv
npspo [20]. Ma va ekTIPAOOUPE TO CLOAIKS 6uvauu<o og Tonobeoieg, drou Sev Exoupe kaBdiou r]
sxouuz: ENAEIT] QveEUOAOYIKA OTotXE(q, pnopouus va TPOCOHOIAo0UHE TNV npayuonm Kcn'cvoun
Taxumm)v He pa Bewpnrikr. Ma nepoxés Mg slkpamg {wvng, N karavoury ouxvomrwv WV
EVTACEWY TOU avEjou TIpOOOpOl(]CETGl {KQVOTTOINTIKA e BU0 BewpnTIKEG KATAVOHES, TNV KATAVON
Weibull kat v katavopr) Rayleigh [21, 22, 23].
Ta 3laBgoia oTolxe(a atoAikol Suvapkol yia Tov EAadIKS xweo MepAapBavouy:
Q. METPIOEIC XAPAKTNPIOTIKGOY TOU QVEHOU OTO VNOWTIKG X@po Tou Atyalou, and m AEH
(mvakag 5).
B. Metpnoeig Taxumraq -SiglBuvone Tou avéuou, and noMiég 10etieg, oe mMdvw and 100
otabuoug, and ™mv EMY.
Y. Msrpnoelq TaxumTaq -SielBuvaric Tou avépou, and MoArEég 10etieg, o 70 mepinou (pAapoug,
and myv unnpeocia eapwv.
5. Metprioel tou EBvikoU AJTEPOOKOME(OU Kat Ta  epyactripla peTewpohoylag  Twv
Mavemomijiwy.
. Téc Twv ouvtereoTwv A kat C TG Katavourg Weibull.

Mdvov ol LETPNOELG ™s AEH yivovTatl yia evepyetakolg okomolg. Ot hoirég usTpnoslq Sev elval
ndvra av-rmpoownsunxeq TOU QOAIKOU Suvapikoy YlGTl eEunnpsTouv aMouq oKoToug, X Ot
psrpnostq mMou yivovtal og agpodpdpla, Kat TIG MEPIOOSTEPES popég dev elval aueoa OUYKPIotHEG,
LY 6tav yivovral oe SlapopeTtka oyn.

Mivakag 5: MeTproelg alohikol duvapikod and AEH/AEME
TonoBeoia Méon Taxutnta [m/s] Mepiodog HeTPrioEWY
Avdpog 9,7 1981-'90
Trvog 9,5 1987-'90
Mukovog 10,8 1983-'90
>Upog 8,1 1988-'90
Konm 8.1 1981-83
AAuvog 8,1 1986-'90
AéoBog 8,7 1987-'90
Xiog 8,1 1086-'89
Tduoq 10,4 1986-'90
EuBota 9.2 1989-'90
Kdpnabog 9.6 1983-'89
YKUPOG 6,5 1987-'89
TapoBpdkn 6,6 1986-'89
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Mla tov unoloylopd Tou ekpeTaMeUoloy atoAikoU Suvaplikol kal Twv duvatotitwv Sieloduong
AlOAIKA napaydpevng NAEKTPKNG evépyelag eEetdomkav [11] 30 aly oxlog 12 éwg 750 kW oe 31
BEgelq oTov EMNASIKG XWPO, Yia Ttg omoleg unpxav alohikd dedopéva (uetprioelg TG AEH [24, 25],
TIHEQ TNG péong eolag Taxdtntag Tou avépou oe 39 Béoelq [26], TIHEG Twv napapeéTpwy A kat C g
karavoyng Weibull oe 22 Béoelg [20]. Ané v enekepyaocia Twv anoTEAETUdTwV TIou PoEKuPav and
Tg 2.130 nepumtddoslg ouvduaopoy a/y-tonoBeoiag, uroloyioBnke o LEYIOTOG HETOG ETAOLOG
OUVTEAEOTNG eKpETAMEUONG, Fe. Ta Fe>30% anattouvral Taxumrteg Vm>5,5 m/fs, evd yia Fe>40%
anarouvrat Taxutnteg Vy,>6.5 m/s (e1kéva 2).

210 Meploodtepa and ta vnotd Tou Atyaiou Kat oe MEPLOXEG TOU SLAOUVSENEVOU CUCTIHATOG, Orwg 1)
EURola, To Zouvio kat iy vdTia Aakwvia, To atoMké Suvapuks Eenepvd Tig TaxUmreq autég [20, 26, 27
28]. To ekpETAAAEUOIO (KAL OKOVOLIKA) QLOMKS SUVOMIKS OTIG TIEPIOXEG QUTEG eXTIUATal o 6,46
TWh/a [27, 28, 29] kal Bivetal oTov Mivaka 6 mou akoAouBel.

Nivaxag 6: EkUeTAAEUOIIO AioAIKO SUvapko
Meploxn Evépyela [TWh/a] loxig [MW]
KuxAadeq 3,15 1.122
Kprtn 0,74 236
EuBola 0,96 342
HnelpwTikn xtpa 1,61 573
ZUvolo 6,46 2.300

SupnepaopaTikd UMmopoUpe va MoUpe 6Tt To aloMkd Suvapkd am xwpa pag eival udbnAg, iBlaitepa
o010 XWpo Tou Alyaiou. Av cuvurnohoylofs{ kat 10 yeyovog 6Tl gty MAsloYnpia Twv vnowwyv Tou
Awyaiou to kéoTOG TG nAexkTPKNG kWh sival apketd ugniotepo ar’ &t Tou SlaouvdEUEvou
ouoTANATOG KAl pANOTA MapdyeTal and eloayduevo Netpéhato, YivETal capeg 6Tl Ta Mepibwpld
aflonoinong Mg aoAiknig evépyelag elval moAu peydia.

Ew.2; Méylom Suvanj Tiur} Tou Héoou ETOLoU OUVTEAEDTT] EKLETAAAEUONG
avepoyevwiTolac cuvapTioe me HEonNG ETjoag taxutntag avéuou orta 10m
(Yriodoyiouds yia 30 afy toxuog 12-750 kW oe 30 Béoetg)
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5. TEQOEPMIA

H uotkr] Beppikr] EVEPYELQ TG YNG, N orto{a CURpWVA HE TO PUOLKS VOHO HeTASooNG TG Bepudtntag
peTadBetar and To Bepud £oWTEPIKG TOU MAQVATN HAC TPOG TNV emepdveld &ite e Bepikn
AYWYOTNTA TwV METPWHATWY elTe pe katakdpuepn kivnon peuctwy, ovopdletar yewBeppla. To
HeyaAUTepO HEPOG TNG YEWBePHIaG LeTadideTat e aywyr) kat pe pubud pong 0,04-0,06W/m? [30, 31].
A TNV dAn mAsupd, ta neAoTelakd kar udpoBeppikd pawvopeva peTadidouv Beppdtnta He
pedpata petapopds, épwg neptopifovral otig Jiveg Kovtd ota olvopd Twv NBooPalpkidy MAAKWY.
Stnv nepimtwon aut éxoupe pory Beppdtrag pe Twég mMoAkamAdoteq g péong ynwvng. To
pawdpevo autd anotelel "yewBepuikr avwpaiia® kat n neptoxr) xapakmpifetar gav "yewBepuud
nedio".

levikd, n vewBeppia elvat "kabapr]” Hop@r] evépyelaq HE MEPLOPIOUEVOUG TMEPBArAovTIKOUG
KIdUvoug, oe oUyKpioT TOUAAXIOTOV TPog TIG oUpBaTIkég MnyEg (MetpéAaio, AvBpakd). ApvnTIKEG
NMAEUPEG TNG YewBeppiag umopoUv va BewpnBolv n Unapgn aspiwv ota Yewbepikd peuotd (kupilwg
H2S), To mpdRANua g 51d8eong Twv uypwv akpoloinwy 1} 0 86puBog and Tig YEWTPROELS, Ol ono{eq
Spwg priopolv va avTPeTwioTolv avtioTtolxa pe Texvoloyieg Séopeuong Tou HoS, enavapopd Twv
aAuoAoinwy oToV TAUEUTPA, KA [32, 33, 34, 35].

H vewBeppiia eival expetalieton pe ) popepr) Legtod vepou 1y atpol 1 piypatog autwy Twv duo. e
KAVOVIKEG CUVBIKEG 1 EKUETAAAEUTT] TNC Elval aglpgpopr ASyw TG XaUNATG TUKVOTNTAG evEPYELag
Kal NG ubnAig eviporiag omv ornola Bploketal. Me T onuepwvry Texvohoyia Suvar) eival n
EKHUETANEUON KABe vewBepptkol peuctol pe Bepuokpacia avdtepn twv 25°C. Me Ttov atud
napdyoupe cuviABwe NAEKTPIKY eVEPYELD, EVE TO {ETTS veps KAl To SUPNUKVWUA TOU aTHoU HETd Tov
oTpSPo propel va TUxet mMoAWV xpricewv. Ta Baokd oToixela nou kaBopifouv Tig xpriceg g
vewBeppiag eival To evepyelakd MEPIEXOHEVO Tou peUaToU (evBaAmia), n oloTaor] Tou, 0 eupUTepPog
XOPOG mou Bpioketal To yewBepUIkd Medi0, n eukoNa peETAPOpPdg TG mapayduevng evépyelag N
Blakivnong twv Npoidvtwy nou napdyovral, kadwg kat olkovoptko{ MapdyovTeg.

Avdaloya HE TO EVEPYEIAKS MEPIEXOUEVO TOU YEwBepkol peuotol (evBaAria- Beppokpaacia & nieon)
Eexwpiloupe Tpelg Babuideg yewBepUIKNG EVEPYEIQG.

a. FewBepuia uPniig evBainiag (peuotd Beppokpaciag 8>150°C, elte unépbBeppog atudg, eite
UypPSs atdg). Xpnolporolotvtal cuvniBwe yid napaywyr] NAEKTEIKAG evEQYELAS.

B. NewBepuia ugong evBaimiag (peuotd Bepuokpaciac uetafl 80 kal 150°C). Xpnoonolodvral
HEPIKEQ (POPEC Kal yia TNV Tapaywyr] NAEKTplopold pe TV Xpnoonoinan evdldpegou KAetotoU
KUKAWPATog pe epyaldpevo péoo nou oe K.X. €xel xapnAd onpeio eEatuiong.

v. CewBeppia xaunirig evBainiag (peuotd Bepuokpaciag and 25 éwg 80°C).

H xdpa pag Bpioketar oe mepoxy aulnuévng yewBepulkng PONG Kal To SIABECIIO YEWBEPHIKO
Suvapkd elval mpopavidg peydho. H épeuva ouwe dpxioe ouataotikd pokG to 1971, e Baoikd
popéa to IMME kat ™ AEH, mou avéhaBe TIG YEWwTPrioelq UYnAng evBaAriag. Zuvtdxbnke o
TIPOKATAPKTIKOG XAPTNG YEWBEPHIKAC pONG TOU EAANVIKOU XWpou, drou paivetat 6Tt otnv EAGda n
YEWBEPLUKT| pOT) OE MOAAEG MEPIOXES Eival EVIOVETEPT and T HEOT) Y.

Media uPnAng evBainiag €xouv avaxkarupBel ota vnotd Mrjho kai Nioupo. Yndpxouv de mBavotnTeg
Unapéng tétowyv nediwv kal ota vnowd Kipwio, Moldaryo, Zavropivn, Kw kat Aéopo. Media pe
YEWBEPUKWOV PEUCTWV XAUNANG EVBAATIAG, HE OIKOVOLIKA CUHPEPOUTEG OoUVBNKES mapaywyng Kat
EKUETAMEUONG €xouv evioTuoTEl 08 SIApopee MeptoxEe TNG EAAGSAG. Ot onpavTIKSTEPES TEPLOXES
nou péxpt onpepa éxouv gpeuvnBel eival ot eEng: Néa Keoodvn, Mdyyava, Epateivé XpuooUmohng,
T1dnpdkactpo, MBdTonog Hpdkielag, Oepud Niypitag, Aekdvn Muydoviag (Aaykaddg, N.AnoAMwvia,
Nupponetpa), Nétia O@socalia, Aekdvn Irnepxeioy, K.A. [16, 36, 37, 38, 39, 40, 41, 42]. To yeyovdg ol
ta nedla uPniric evBairiag Bpiokovral om Mrjdo kat ™ Nioupo, vnold anopakpugpéva and Tnv
NMEPWTIKY XDPa Kat To Stacuvdedepévo diktuo g AEH, Sev dnjuoupyel akenépaota epndda yiati,
agp’ evég pe TNV MPOBAEMSHEVN OUVIEOT TWV vNoWV Twv AUT.KUKAGSWY pe To nrepwTikd Siktuo
Héow unoBpuxiou kahwdiou pnopel va yivel yevikdtepn exuetdMeuon Tou nedlou Thg MiAou kat ag’
eTépou pnopel va yivel anoppdpnon g wxlog Tou nediou g NwoUpou and to diktuo Twv Bopeiwy
vnolwv e Awdexavrioou. Mapatnpoulpe eniong 6TL OL MO ONUAVTIKES TIEPLOXEG XAUNANG evBaAmiag
Bpiokovrat omyv B.EMGSa, dmou éxouv mpooavatoMoTel kAl oOr avTiOTOIXEG TPOOTIABEiEq
EKHETAMEUONG TOU YewBepuikoU duvaptkol Tng Xwpedas,.

STov mivaka 7 alvovral o1 MEPIOXEG, Orou ExouUv YIVEL EpEUVEG, KABWG KAl XApAKINPLOTIKA TToIXEla
Tou YewBepuukol Toug duvaukoU. To uéxpt otiypie BeBaiwpévo yewBepuikd Suvapikd ugming
evBahniag avépxetar oe 170 MWe pe ekpetaleloywo duvapikd 25-30 MW.. Me Bdon Tta
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XAPAKTNEIOTIKA TwV YEWBOEPUIKWY PEUCTWV kAl yia napoyn 7.000 h/a to Befaiwuévo Suvapiko
XapnAng evBahniag unohoyietal o 0,102 MTIM kat to TuBavé oe 0,345 MTIM/a. To mpaypatikd Spwe
EKLETAMEUOIUO Suvapikd XaunArq evBahmiag sivar moAU peyalitepo, ag' evdg ylati ol €peuveg
Bpiokovtal oe eEENEN kat ag’ eTépou ylati Sev KAAUTTTOUY OAO TOV UNMOOXOUEVO XWPO.
ZUHNEPAOUATIKA PMopoUie va TOUME 6TL To YEWOEPUKS SUVAMIKG TG Xdpag pag sival ugnAd, alid
dev eival duvatdv onjuepa va skniunBel enakpByg yiati Sev enapkolv Ta oroxeid. H mapaywyn
oxlog eivat olkovouikd oupggépouca kat ot MiAo kat om Nioupo [43, 44]. IBwaitepa evBappuvTiknA
paivetal ) ekUeTAAEUON TG YEWBEPHIAg XapnArG evBaAriag. T MoAd HEpN TG XWPAG UMApXouV
nedla pe yewBeppkd peuctd og XapnAd Babn kal n okovopiky avdluon €3eife moAU kaid
anoteAéopata ekpeTdMeuong. Ot mio eArudopdpes epaployEg TG YewBeppiac om xdpa pag eivat
otV aypoTIikr otkovopia, og Beppoknimia kai xduokaliépyeleg. Kat autd yiati undpyet onpavTtikog
apBudg nediwv xaunArig evlahniag, Ta neploodtepa Bpiokovral o HKpd BAON, Exouv MePLOPLOREVN
alatémra kat efval dteanapuéva oTo PeYaAUTePO HEPOG Tou eMAnvikod Xwpou. Meploxég émou Ba
urnopouoav va epapuooTolyv opadlkég Bepudvoetg elval n Miiog, n meplox) ™ Niypitag kat ot
Téppeg [37]. I yewBepuia xaunArg evBainiag eival mo €kdnAn n avdykn yia oAokAfpwon Twv
EPEUVAIV OTA evTOTILOLEVA Med{a Kat Yid ENEKTAOY] TG KAl 08 AAAA PEPN TG XWPAS.

Nivakag 7: Meploxgq ™g EAMASaq auEnuévng YyewBepUIkng evépyelag
a) ugnAiic evlainiag
[ewTtENoEelg Auvapiké
Meptoxn MARBog Bdabog Oepuokpaoia Mapoxry | Awb/po | Exkpet/uo
[m] rc [t/h] [MW,] [MWe]
v.MnAog 5 1.000-1.400 Tau:300-325 350 120 20-25
KEP:200-220
v.Nioupog 2 1.400-1.550 Top:317-349 23 50 5
B) xaunAiig evbainiag
Meploxn ‘Exktaon BdBog T Méon T AwaBgoio Moavd
[km?] (m] [°Cl [’Cl [mh] - [TIN/a] [m/h] - [TIN/a)
v.Aéafog
MoAixvitog 10 50-150 70-95 85 300 13.245 1.000 44.150
Zriyn-Kahovry 70
Apyevog 40-100 80-86 85 600 | 26.490 1.500 66.225
Makedovia
Aérta Néatou 40 700-1.400 | 80-125 100 100 5.470 2.000 109.320
Niypita 15 120-450 40-60 50 400 785 1.000 1.960
HpdkAeia 25 200-400 | 40-62 50 50 980 500 9.810
Z1dnpdxaoTpo 6 50-350 40-57 50 150 2.940 1.000 19.620
Aaykaddg [¢] 100-250 35-40 37,5 400 4.345 1.000 10.860
NuppdneTpa 2 100-150 37-44 40 200 2.520 500 6.310
N.AntoA\wvia 2 50-100 44-52 47,5 350 6.255 600 10.720
EAaloxwpta 60-100 3342 38 800 | 8.970 1.500 16.820
Opdkn 186.420
N.KEOOdvq 20 120-350 40-80 70 250 8.410 1.000 33.640
Mdyyava 250-400 40-65 55
Noriég
v.Zavtopivn 70
v.MiAog 20-200 40-100
QepuonUAES 42 400 5.600
Adnwég 78 250 | 9.800
2oUodaKL > 10 80-150 50-75 65 200 6.020 500 15.050
ZUvoio 121 40-1.400 33-125 37,5-90 3.850 | 101.850 12.100 344.500
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6. BIOMAZA

O dépoc BlopdZa, 1 Pépala, dev eival akpiBic XNIIKSG 6pog. Xpnoipornoieitat guvifwg ya va
unoednAwaoet Tiq e8¢ kamyopleg UNikwv [45, 48]

1. Yrornpoidvta Kal katdhowra QuUTIKAG, {wikng, daotkng Kat aMEUTIKAG Tapaywyng (axupa,
QUNAG, OTENEXT), KOTIPLd, BAVOL, KApTIol).

2. Mapanpoiévta mg Blopnxavikrg enekepyaociag Twv npoloviwy auTev (PAOUBES, TIUPTVES,
nitreg, anéfAnta oeaysiwy, Tupdyaka, andBinta xaptonotiag, andpAnta Bopnxaviag
enekepyaoiag EUAou).

3. Mpoidvta PUOIKHY SACHY Kat EIBIKWY PUTELDY SAoIKoU T YEWPYIKOU TUTIOU pE OTOXO TNV
Tapaywyr eVEQYELQG (EVEPYEIOKES PUTEIES).

4. AoTIkG anépAnTa, oTeped (oxounidta) kat uypd (Apata)® .

Mpdketar SnA. yia UAKKE GUTIKAG 1) {WIKAG TPOEAEUTTG TTOU avTipleTonifovTar oav evepyelakol mépoL
SnuavTe] Stopopgia e BlopdZag eival 6Tl ol MEPIOTOTEPES popeés g eival kardhoma -
napanpoidvra, andpAnTa - Mg ev Yével SpacmeLeTTag Tou avep®MOoU Kat N VTIETOMOT Toug oav
EVEPYELAKGS TIOPO EVIAOOETAL 08 va EUPUTEPO Kal ano TIOAEG TAEUpPEG onpavTIKGTERO, Nedlo - autd
e npootaciac Tou nepIBARovTOoS,.
Baoika mieovekmjuata me Blopddag eival STt anoteel avaveworyn nNYR evépYElag Kal MApEXE!
EVEPYELD AMOBNKEUREVT HE XNHKY Hopen. H aglonoinor} g Pnopel va ylvel e Tn HeTatport g o€
HEYAAN TOIKIAG TpoidvTwy, He BLAPOPEG HEBGSOUG Kal Xpenor oxeTiké anmiig Texvohoyiag. ‘Eva
erurhéov MAEOVEKMHA TG eival OTL KATd TV Napaywyn Kkat Ty HETATEOTT TG Sev dnioupyolvial
OIKONOYIKG KAt TIEPIBANAOVTONOYIKG TPOBANuata. Ané v aMn, oav poppny evépyelag N Blopaga
xapakmnpiletar and MoAUHOp({a, XapnAd EVEPYELaKS neplexOpevo, o OUYKPWON HE Ta opuKTd
kadopa, ASyw apnAnig MUKVETTAG kayr) UUNANG MepIEKTIKOTTAG 08 vePS, EMOXIKOTNTA, HEYAAN
BlaoTopd, KA. Ta XapaKTneLoTikd autd guvendyovral npdoBeTes, o8 OYéon HE Ta OpPUKTA Kalowa,
SUOKOA(EC OTT) GUAAOYY, ETAPOPA Kat amoBrikeuor] TG. Autd €xel APECa gav CUVEMEN TO KOOTOG
HETATPOTG TG GE TIO EUXPNOTEG HOPPEG EVEPYELQG VA TIAPAJIEVEL ugnAo.
H Popda yia va aflonondel oav mnyry evEPYEINS TPEMEL ouwiBwe va peTaTparel o Hop@r|
KaTAMANAY yla Ty Tehikn xprion. Ot pébodol petatporra Slakpivovrat oe BepuoxnHikésg (ENpEg) Kat
Bloxnuikég (Uypéc). H emAoyr g HeBdSou petatponmi npoodiopiletal and ta eEAg Baoikd otoixela:
m oxéon avBpaka-alétou (C/N) kal Ty meplexdpevn uypacia Twy UnoAelpdtwy TV @wpa g
GUN\OYNG [45].
O Beppoxnkée Siepyacisg xpnotornoloivtal yia Ta &idn mg Bopdlag pe oxéon C/N>30 kal
uypacia<50%, SnAadn yla Ta npoidvra kat Ta urohefupata g kuTTapivng. g dlepyacieq autég
repAauBavoval 1 updAuon, N aneubeiag kavon, n agpionoinon Kat 1 udpoyovodidonaon.
OL Pioynpikég diepyacieq ovopdZovral €tol enewdn eivan anotéheopa  pikpoBlakrig  dpAomg.
Xpnotpomnolotvrar yia eidn e Bopdlag pe oxéon C/N<30 xat uypaoia>50%, dnhadr] yla npoisvra
Kkal UMOAE(LUOTA KUPlwS AQXavik@v, KITVOTpopika andfinra, At ITIiG Bloynuikeég Slepyacies
rephapBavovral i aepdBia ZUpwon, N avaepdBila Zupwon kat n akkoohkn fupwon.
H rnoAupoppla ™G BlopaZag Hag UMOXPEDVEL va KAVOUHE KAMoIou elSouc Tafopnom Twv SAPopwWY
HOPPOV NG, TMoU va Bondd oty kaAitepn e&étaoh me. Me Bdon mv nmyn npogAeuong, Ol
BaokSTEPES KATYOPIE] Blopdlag eival ol MapakdTw.

a) Kmvotpopikd anépinta

B) Tewpyikd napanpoidvta

y) Aaockn Blopala

)

5) AoTikd anoppippata’”

ARG m0ldote cpsvvintée, Adye v yYapax iiplorixay Kol tig apoédevong, Osopeitar Eexwpiotif xatnyopia
ExTOG Propdlac

ok . 7 e
Avanrioosrar o Eeywpronj evornta
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6.1. KTHNOTPOO®IKA ANOBAHTA

Ktnvotpoptkd andéBinta Bewpolvral Ta AUHATA Tov {wwv (KOrpog kat olpa), To TUpOYaAo, Kkal Ta
katdhoina opayeiwy.

H opyavikip UAn twv Iwkdv AURATwvV TMEPIEXEL svépYela Seopeupévn ota popd g, mou To
peyaUtepo pépoc e Knopei va xpnoipornoinBel and Sidpopoug HikpoopyavigpoUq yia Tig avaykes
Tou petaBollopol Toug. Av ol ouvBrikeg 3pdong eival avaepdPieg, rtapdyetal Bloaépto, agpto uiypa
nAoUoLo ge HEBAVIO KAl CUVETIWG HE EVEPYELAKS evdiapépov [47]. EAeyxdueveq avaepdBleq ouvBnKeg
eMTUYXAvovTal o katdMnhoug avtidpaotmpeq {48, 49, 50, 51].

To Broagplo elval éva uiypa aépiwv pe ouoataon: CHy 60-70%, CO2 30-40%, Hz 1-3%, Oz 0,5-1% kot
ixvn AMwv agptwv 1-5%. Elval dxpouv agplo (e XApakKTnPIoTIKT 0our] aTtavAou, Adyw Twv Stagopwv
npoopifewyv. Zav Turtkr Tou oUaTtaon Bswpeltal n: CHy 65% kai CO2 35%. H Beppoydvog SUvapr) Tou
xupaiverat and 4.500 éwe 7.000 keal/m® pe Ty 5.700 keal/m® yia Ty Tunikn Tou olotaon {52].

H napaywyr Bioadptou and Ta KTNvoTpo@ikd andBinta cgupBdaiiet atnv peiwan mg punavong,
napéxel éva eBnvé kal eUXPNoTo KAUTILO Kal Xpnolporolel arir] texvohoyia. Baoiko petovekmud tou
elval n pkpr| EAACTIKGTNTA ToU €XEl Yia Ty KAAuWN TG Jiong Kat 6Tt eival katdMnAo yLa TOTIKN
xprion.

Andé 10 ouvolikd duvauikd, yid Aéyoug mpogaveic, Bewpeitar S1aBéoio HOVO Twv ECTAUACHEVOV
{owv (Booediv, Xolpwy Kal TOUAEPIKWV), KAt AMOAAYILO HOVO TwV HEYAAWY KTNVOTPOPIKWY HOVASWY,
autiv dnA. Mou xpnaoroolv guviiBug obwTr epyacia kat To péyeBog kat 1 didpBpwor) Toug
anairody katdhnAn opyavemon Kal yvoelg HoTe va Aettoupyolv opard kat anodotikd. Ta épla
BuvapkéTnTag mou kaBoplfouv TIG HEYAAES KITIVOTROPIKES Hovadeqg divovrat oTov nivaka 8 [53].

Nivakag 8: Opta SUvapKGTNTag HEYAA®V KTNVOTPOPIKKV HOVASwY
Eidog kirvoTpopikng povadag Duvapks (kepdaha)
ayehadeq yahaktonapaywyng 50
AYEAGBES KPEATOMAPAYWYNG 100
udoxol ndxuvong 400
XOlPOUNTEPEG 100
opviBia kpeaTonapaywyng 100.000
OpvIBEQ auyonapaywyng 10.000
dpviBeq avanapaywyrig 10.000

H Suvaukdtnta Twv povadwv auTtoU Tou peyEBoug gaivetal atov mivaka 9 [53]. Mpénet va onuelwsel
6T Bev undpyouv aTotxeia yia HIKpSTEPEG HOVAdES.

Mivakag 9: Meydheg KINVOTPOMIKEG HOVASEG TNG XWPAG
Kamyopia povadag | Aptbuog Avvaukémra (kepakég [hwv)
Bootpopikég 308 58.379
XOolpOTPOPIKEG 446 99.329
MTVOTPOPIKEG 320 32.997.000

H mnyn napaywynq Tou Bloagpiou gival To opyavikd pépog (VS) twv anofAriTwy.
Ma va unohoytotel To anoARWipo Suvautkd (BEwpNTIKG) XpnaolomnoleiTat n axéon:

CAA = NxMZBxW x P x@OIlIB

omou: N o apBpég Twv Idwv
MZB to usoo Lwvtavd Bapog (kgZB/ava Two) i
W n emola napaywyn anépintwv ava kg Zwvtavou Bdpoug (kg/kgZB/a)

179



P 10 Mo0ooTé Tou opyavikoU PEPoUG Twv anoBAnTwy (kgVS/kg)
OI1B n Bewpnuikr) napaywyr] floaepiou ané my MAfpn arnocUvBean TG opyavikiig UANG.
O\ TiHég Twv napandve peyeBuwv yia Ttg didpopeg katnyopieg Twwv Sivovtat otov mivaka 10 [47, 54]:

Nivaxag 10: TIWES TwV peYEBWY UMOAOYLOUS TOU AMOAWIOU SUVAIKOU TWV KTNVOTPOMIKWY
anofATwy
Eidog MzB w v P ons GUVOAIKOG
Twou (kgZB/Z)  (kg/kgZB/a) (It/kgZB/a) (kgVS/kg) (m%kgVs) Babuog
anodoong
Booetdry 420 30 0,0728 0,100 0,83 0,31
Xoipot 60 25 0,12170 0,092 0,83 0,42
Mmva 2 15 0,0570 0,267 0,83 0,17

ormou:  V eivai o dykog Twv TwKGOY anépAnTwY.

To BewpnTikd anoAfyiuo duvaukd umoroyiletal oe 0,166 MTIMN/a, eve) TO TEXVIKA alomolroiuo
Suvapiké Bloaeptou oe 0,035 MTIM/a, To oroio pmopel va petatpartel eite oe Beppudmra lwodvaun He
0,025 MTIM/a, eite og nAektpiK evépyela 110,11 GWh/a pe tautdxpovn oupnapaywyn 0,020 MTIM/a
BepuIkAG evépyelag (mivakag 11). Av kal n oupBoAr] Tou TEVIKG aElomoioou Suvapikoy oTo YEVIKS
1woZUylo paivetal Hikpr), oTo eninedo g KmnvoTpop{ag anokTd peyahltepn Baputnta, apoy unopei
va KaAUWPEL onuavTiké pEPOG TWV EVEPYEIQKWYV QVAYKWV TV HEYAAWY KINVOTPOPIKWY povadwv,
unokaBotavTag HAANoTa eloaySueva uypd kadoyla r) nNAEKTPIKN evépyela [47].

Nivakag 11: Texvikd aklonomoipo duvauikd Bloagptou

Texvikd AElooiouo Kauon Jupnapaywyn
EiSog twou Auvapikd OE HE OE

(Mm*/a) (TiN/a) (TIN/a) (GWh/a) (TIN/a)
Booeidn 18,85 10.774 7.542 33,83 6.249
Xolpwa 472 2.690 1.883 8,44 1.560
Mnva 37,91 21.607 15.125 67,84 12.532
Z(voho 61,48 35.072 24.550 110,11 20.341

‘Ooov agopd To Tupdyalo prMopoUle va moUpe MwG Sev UNAPXEL TPOOTITIKY Yla evepyelakn
aforoinon tou, AGyw TwV EVAANAKTIKOV XPOEWY TOU, ISIOHOPOIIV TuV EANNVIKWV TUPOKOUE(wY
(HEYAAN SlaoTiopd TOUG, MANBOS HMIKPWY KAl HEOAiwY HOVASWY) Kat avidpalou puBuol MPooKOUeong,
apou npdKetTal yia Tupdyaho (xatd 90%) aryornpoBdTtwy.

‘Ooov apopd v duvatédmta CUANOYG TWV KIMVOTPO®IKAV Aupdtwv autr efaptdtal and To
MOCOOTS T ECTAUAICHEVNG KMyoTpogiag 0To gUvolo, kal ISlafTtepa TwV HEYAAWY KINVOTPOPIKGWY
povadwy, yiati auTtéqg éxouv TIq kaAUTepeg TpolUmnoBéoelq opahng kat anodotikrig Aettoupyiag. Ta
otoixela Twv anoypagwy Seixvouv 6Tt UMAPXEL AUENON TWV PEYAAWY KINVOTPOPIKWV HOVASWY, EVK
napdAMnia undpyet peiwon Tou ouvolkolU aplBpol twv Iwwv. H Tdomn avfnong Twv peydAwv
KTTIVOTPOPIKWV HOVASwY XEl MepiBwpla va ouvexioTel, apol 1 eAANVIkY] kmvotpopia xapakmpietal
and HKpr oUYKEVTPWON.

6.2. AAZIKH BIOMAZA

To EUAo w¢g MPoidy TNG pwTooUvBeong anoTeAe! TO O ANod0TIKG aUoTNa duvexolq SECUEUONS Kal
arnoBrikeuong nAakng evépyelag. To ddoog aroTeAel Tov amhoUotepo TPOMO  anmoBrjkeuong
evépyelag, mou pnopel va xpnoionoinBel érnote Xpeldotel og oteped, uypr] kat aépla popepn. H
Saowkr Bopdla (kauodEuia, EuhokdpBouva) HEXPL TA |£0a TOU TPONYOUHEVOU alwva anoTeAoUde
™V KUpla mnyr| evépyelag g avbpwndtnrag. Inuepa sfakoloubel oe a oepd XWPEG va anoTeAel
Baowkn) rnyn evépyelag.
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Ze oUyKpON {E TA OPUKTA Kauolia To Eu)\o £xel TOMA MAsovexktpata. Eival avavewotun myn
evspymaq He v npounoeecm eruompuovikig dtaxeiplong Twv dacwv. Napdyetal oTig neplooorspsq
XWPEG TOU Kocuou kat €Tot n Blaeecluomra Tou dev eEapTdtat and SleBvelg MOMTIKES, o-rpcrnu)'nqu
Kat OlKovolesq cuvenKeq H napaywyr Tou Sev mpokaAel punavorn Tou mepBAMovTog, evd Ta
npoidvta g kavong Tou elival Bacu(a T0 vepd Kat To 610&81610 Tou avBpaka. BéBaia n Kaucn Tou
EUhou anodidet cuyvd otov agpa HeYAAeq MOTOTITIEG OTu)(mq kat al9dang, mou unopouv va
ClVTlLlST(D\'[lOTOUV He TV XpHon Ka'ra)\)\n)\wv OUMEKTWV KAl OUOKEUWV Kaeap(cuou Twv Kauompu)v To
EUNo opwq, e&e‘ra{opsvo cgav TNy evEPYELOG, £XEL KAl BAOIKA HEIOVEKTIATA, 2€ ouYKplcm pe Ta
opukTd Kaucnpa EXEL xapr])\n eepuoyovo 6uvc1pn avd povdda Bdpoug kat akdpn pikpdtepn avd
povada éykou. H meptexdpevn uypaoia petwver cKoun neptooo‘repo mv espuoyovo Tou Suvapn.
Enfong SEamaq g dlacrnopdg Tou ot peya)\eq snacmq Kat ™mg ulenq nuxvom‘raq TOU, 1 GUAAOYN
Kal HETAPOPdA TOoUu OE ueya)\sq anootdoelg elival av-notKovoulKn Ta nponyouUpeva npoPAiuata
ghayloTorooUvTal Je Tnv erti TOMoU PETATPOrT) Tou ot Kadolpa ueya)\urepnq espuoyovou duvapng
(EUNOEGPPOUVO, TIUPOAUTIKS GBI, HeBavOAn, al8avoAn) 1 Tr CUPMUKVWOT] TOU OF WMPIKETES.

H Bepuoydvog dlvaun Twv didpopwy etdwv 500(KI’]Q BopdZag kupaivetal andé 3.960 éwg 4.289
kcal/kg {55, 56, 57] kal cuoxeTiZeTal MOAU OTeVd HE TO MOCOOTS Tou AvBpaka omy Bopdla, evd
OUOXETILETAL apvnTikd ue To TooooTtd uypaoiag ™g Blopa{aq Z0Aa MAATUQUAWY EXOUV HIKPSTEPN
espuoyovo 6uvc1un ané EUAa kwvopspwy (UEoeG TIEG avTioToia 4.350 kcal/kg kat 4.700 kcal/kg) O
napanavw Tlusq avaqpepovm( oe anéhuta Enpd EUho. Ma Enpé EUAO oTov aépa ot TWEG auTeg eival
HikpdTeEpEG KATA 15% neplinou [55, 56].

H éktaon Twv eEMNviKdY 3acv katd daconoviké eidog divetal otov mivaka 12 [12] kal n anocSocm
oe Bopdla Blacpopu)v Saocomnovikav sid0v Slvetal otov mivaka 13 [58]. Me Bdon ta atoxeia auta to
1003UVALO EVEPYELAKS SUVALIKS Twv unapxov-ru)v Sacwv avepxe'ral oe 180,5 ek. TIN (mivakag 14). Av
urohoytoTel kaL To 6uvc1pu<o TWV PEPIKWG BACOCKENMV EKTACEWY, TO OUVONKO StaBEoto duvapixd
daotkig Blopdlag efval apketd peyalitepo.

Zav péyebog Spwg 1o dlaBEoIUo 6uvc1uu<o Sev ExEl MPAKTIKY onuacia, eival HOvo evOEIKTIKS TOU
HeyEBoug ™q Baclan BlopdZag cav nnyrg evépyelag. Ta peyedn nou evdagépouy eivat To TEXVIKA
KOt TO OIKOVOHIKA EKUETAMEUCIHO SUVAHIKS.

Tnv daowkn PloudZa pnopouue va Ty EKUETAAAEUTOULE &iTe anmd Ta undpyovta ddom, eite and
(ava)Bacwcelq Blaesomwv ektdoewy. H ekpeTAMEUON TwV unapxovru)v 3acwv TINEOVEKTEL EMEIDT)
dev anaitel napaywyn ésvépu)\lwv q:ureucm Kal Tig AAAeq anapaimteg epyaomq KaAEpytag mou
anairouv Ta ddon nou npospxov-rcu and (ava)ddowon Kat mou avedaouv To KOOToq sKueTaMeuonq
Toug. ANd v ANAN, undpxel [ia Totkikia eldwy pe 61c1q>ope'rch1 XClpClKTT]plOTlKCl nou 8a unopoucav
va xpnctuonomeouv via {ava)daowon. H avopolopopeia Twv XClpClKTl']plOTlKLl)V Toug Kal kupiwg n
ENEWN EMAPKWY OTOlXE:lu)V Kat epnelplaq KadioTouv aéuvam mv srmuncm TOoU eKusraMsuOluou
Suvapikou ya ta neploodTePa and Ta eidn autd. v epydoia YlVETCll extlunon ya ta undpxovra
6001'1 KOVOPOPWY Kat n)\a'ruq)u)\)\u)v ya 8dom and (ava) Gaowoelq nsumq, ofudg kat Aetkng. Ta &dn
autd emmAéynoav yati unapxouv EMAPKN TE:)(VlKCl Kal OIKOVOUIKG oToixsla omy BiBAoypapia. H Aedkn
WBlaitepa, efetdleTal yiari Bewpeital kat éva and ta kataMnAdTepa yia daowoelg £(dn [59].

Nivakag 12: Katavopr| dagwv avaioya pe o Sacgortoviks £idog
Aaoornoviké e{dog ‘Extaor) (km?) (%)
1. EAdm-EpuBperdm 5.509 8,5%
2. Xahérog-Tpayxeia Meukn 8.788 13,5%
ZUvoho Kwvopopwv 14.297 22,0%
3. Apug 14.718 22,6%
4. Otud 3.366 5,2%
5. Noind puilhofdia 1.113 1,8%
6. Aclpuda/NAatupuira 31.539 48,4%
Zuvolo NMAaripuilwv 50.736 78,0%
20voho 65.033 100,0%
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Nivaxrag 13: Méoo Enpd BAapog SidpopwV SATIKWY 0IKOCUTTUATWY
Kuplapxo Sagomovtid eidoq Zuvoho KAGSol kat Koppdg
(drtn/ha) (drtn/ha)
Mevkn 208,4 122,4
EpuBpehdm 204,4 113,7
Apug 206,6 138,3
Ofua >275,0 >100,0

Rivaxag 14: AlaBgoipo duvapikd daaiknig Bropdalag
Katnyopia BlopdZag Empdvela AaBéaiuo SUVauIko
unapxovIwy dagwv (ha) (m*/ha) (TiN/ha) (Mm?) (MTITT)
AdoT KWVoPOpwY 1.429.610 267 56 382 80,06
Adon nAatipulwy | 1.929.576 267 52 515 100,34
Zyvoho 3.359.186 897 180,40

Auvapiko urapxovtwy dagwyv

Ta 3don Sakpivovrar oe 300 HeydAeg katyopies, 60ov agopd Ty SuvatdTnra EKUETAANEUOTIG TOUS.
Blopnxavikd aon ovopdZovrar “Meploxég nou xapakmpifovral and daaikd Sévdpa (UPnid ddon kai
NpepvOPUN) Kal tapdyouv sunopedotpa npoidvra Euielag” [12]. Mn-Blopnxavikd Sdan ovopdovial
“Meploxég nou xapakmpifovtat and moAukhada vavwdn dévdpa kal 8duvoug (ouvriBwg asipuira
nAatipuiia), Ta omoia dev Mapdyouv MPOG To Mapdv epmopelolua mpoidvra Eukelag kat €xouv
Kupiwe akia yia Boakn), kauadtuia Kat npooTtacia uSPoAoyIKMY Aekaviv” [12]. Ta Blounxavikd ddon
artotehoUvTal ané dévdpa Stagpdpwy MOoTHTwY. “EMBuNTd 88vdpd, ekTdq and ta wptud, eival Kag
ekeiva mou Mpénet va peivouv 0e oMotadhnoTe KAANEPYNTIKY £pyagia yla va oxnuaticouv Ty véa
oucTtdda. Avtifeta, Ta anoppiréa kai Ta mevixpd Sévdpa mpénet va agaipeBolv, 6oo yivetat
ypnyopdtepq, wote va dnuioupynBel xwpog yia Ty avarrun twv embupntov Sévdpwv” [12]. O
Sykoc Eukelag and ta anopputréa KaBWE Kat To peyaAUTtepo pépog Tou Gykou amé Ta nevixpd eivat
apéowg 31a0€0iog yia evepyelakr) Xprion (mmivaxag 15).

O eunopelaiog dykac (0 TUVOAIKGS pefov Tov Oyko Twv Kopu@wv) and Ta nAatipuiia elvat
KATaMnAog yla napaywyr KauodEuhwy kat EUAAVOpAkwy, v 0 eprmopeliotiog GYKOG amoppLiTEwy
KQt TIEVIXPWY Kwvopdpwy S8vBpwy elvatl katdAniog va xpnotponomnBel yta nmapaywyr kuttapivng,
poplooavidwy, KBwTiwy KA [12]. To eKUETAMEUOILO Yia evepyelakoUsg okoroUsg SUvapké Saoikng
BlopdZag apopd guvenwg Ta NAATUPUARA Kat Sivetat oTov ivaxa 16.

Auvapikd avadaowoswy
AKpIBr] OTATIOTIKA oTotxeia via TI§ SlaBETILEG Yia avaddowan ektdoelg dev undpxouv. ZUNpuva He
v avagpopd [60], ol katdAnkeg yla avaddowon ektdoelq Mg xdpag pag avépxovral de 2
EKATOpHUpa extdpia (ha) repinou kat katavépovTal wg efng:

a) 400.000 ha Bpiokovral SlaonapTa otd SIAKeva HETa OTd MApaywylkd daaon,

B) 400.000 ha Bpiokovtat ge Aekdveg anoppons Xeldpwy,

y) 800.000 ha efvat yn oxoAdlouod, UroBaBioNEVN Kal EYKATAAEHHEVT] Ao TN YEWPYIKN
EKUETANAEUON,

3) 300.000 ha eival pepikid SA00OKENEIG EKTATELG TTOU HMOPOUV va avaguykpotnBouly,
£) 100.000 ha sival péoa xat yUpw and olkopoUg Kal prmopolv va avaouykpotnfolv yia
Snuoupyia NAapkwy, aACUN WY KA.
MNa evepysiany ekUeTAMeUan katdAnAeg eivai ol katnyopieq a), B) kat &) Kat HEPIKWS N Y),
OUVOAIKAG gktaong navw and 1,1 Mha. H TipR autd oupgwvel kat he TV ektiunon Tng mnyrig [61] nou
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EKTIHG 6TL N KATAMNAN yia "Blopnxavikiy' avaddowon €xtaon neplhapBdvel navw andé 1,6 Mha
OPEWNG KAl AoPWSoUCQ EMPAVEIAG TG KEVIPIKIG EAAGSag.

Ma tn Aevkn ol unohoyiouof yivovral yia uTeuTIKG oUvBeopo 3x3 M Kal yid QUTEUTIKG oUvBETHO
0,4x0,4 m. H anoPihwon yivetal KABe 6 Xpdvia Yia SaCWOELG HE PUTEUTIKS oUvBeapo 3x3 m Kal KaBe
2 xpévia yla BSAcWoelq HE QUTEUTIKO OUvdeouo 0,4x0,4 m. To ekpetalMeloigo Suvaprd
avadaowaoEewy yia evepyelakoUq okornouq divetal gTov nivaka 17.

Mivakae 15: Aueoa Sabéoiiog Gykog EUAsiag and pn erbupntd Sévdpa KataAnAog yia
EVEPYEIOKES XPHTEIQ
Daokég TUrog Nevixpd Aévdpa  Anoppinréa Aévdpa ZUvoho
{Mm?) (Mm?) (MTI)
Otua 3,030 1,688 4,718 0,916
Apug 5,418 2,932 8,350 1,622
Aotnd ThatUpuIAa 2,241 1,201 3,442 0,669
Zuvoio 10,689 5,821 16,510 3,207

Nivakag 16: Expetalevoipo Suvapkd Saoknig BlopdaZag

Epropeloiog KaBapr] p€on etiota loodUvaun
Daoikég Tunog Oykogq Euheiag npooauvEnom Gykou evEpYELa
Mm°) (/a) (Mm?/a) (MTiM/a)
OFua 28,339 3,36% 0,952 1,849
Apug 27,980 2,88% 0,806 1,566
Aotnd mAatieuIa 4,327 3,00% 0,130 0,253
Zuvoho 60,646 1,888 3,668

Mivakag 17: EkpetaMeloto Suvapiké avadacwoewy

Kamyopia Biopdiag Enugpdvea EKUETANMEUOIHO BUVAHKO
(ha) (m¥ha/a)  (TIM/ha/a) (Mma/a) (MTIN/a)
Avadaowaelg nevkne: 400.000 11 2,38 4.4 0,95
ofudag: 400.000 9 1,80 3,6 0,72
AAowoelg AeUkng (3x3m): 200.000 31 6,67 6,2 1,33
(0,4x0,4m): 200.000 61 12,98 12,2 2,60
TUvoho 1.200.000 26,4 5,60

6.3. . TEQPTIIKA MAPATIPOIONTA

lewpylka napanpoisvra unopoups va xapakmplooupe Kae nooom'ra YEWRYIKWOV ﬁpOLOVT(.L)V Tou
dev aftortoteitan epropika  [62]. Awarpivoupe Tig nopaxdtw Paclkéq KaTnyopiEg YEWPYIKMY
napanpPoiovTwy:

a. Mapanpoiévra cuykopdng (Axupa, KOTaAvid, KOPUPEG).

B. Mapanpoiévra yewpyikdv Blopnxavidy (Aotof, muprveg, MoATol).
Ta yewpylkd napanpoiévia uaxpt onuepa CIE,IOT[OIOUVTCII eAAxioTa, av Kat eswpouv-rcu onuavnKa
6oov  agopd TNV SVEpyalGKn ToUg usw'rponn Ma evepyelakouq okorolq propodv  va
XPNOWOTOoBoUv and Td ortned To AXUpo, and TO KAAGUMOK! TA KOTOOAA KAl Ta OTEAEXN, Ta aTeAEXN
Kat Ta PUAAG Tou BapPakiol Kat Tou nMavBou, Ta dxonota UG, Ta oTeAXn) Kai oL GOUVIEG Tou
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KanvoU, ta khadodéuata Sidpopwv Sévdpwv, ol KANUAtideq kal To eAalonupnvotuho [45]. Ztov
nivaka 18 Sivovral yia KaBe KaAMEPYEI N KAAMEPYACIUN EKTaCN, N OTPEPHATIKY anddoon Kal N
OUVONIKR Mapaywyr napanpoidvTwy, n Katwtepn Bepuoyovog SUvaun kal To mooodTd uypaosiag [45,
63).

Mivakag 18: Auvauikd YEWPYIKWY napanpoidviwy avd eidog KaAMEPYEIaS
Anodoon Napaywyn

KaA\iépyela ‘Ektaon |unoAeippatog| Yypacia Hy UTTOAEIPaTOG
(str) (kg/str/a) (kcalkg Eu)| (V&) (MTIN/a)
Z1tapt pakakd 3.269.180 297 0,15 3.846 776.757 0,254
ZTapl OKANPO 6.756.414 282 0,15 3.846 1.524.247 0,498
Kp18dpt 1.793.809 212 0,15 3.762 304.230 0,097
Bpdun 429.990 126 0,15 3.744 43343 0,014
ZikaAn 194.679 126 0,15 3.744 19.624 0,006
PUT1 164.517 452 0,25 3.601 59.489 0,016
Apapdottog 2.018.452 717 0,55 3.960 1.157.784 0,206
Kanvog 851.959 143 0,85 3.456 97.464 0,005
Baupdki 2.584.640 502 0,15 3.906 1.037.991 0,345
HAlavBog 272.963 302 0,40 3.060 65.948 0,012
ZaxapdTeutAa 456.154 2.303 0,75 3.129 840.418 0,066
Moptokahiéq 375.770 741 0,40 3.798 222.756 0,051
AepoviEg 130.918 622 0,40 3.780 65.145 0,015
Mavtapiviég 56.073 945 0,40 3.780 42.391 0,010
Mr])\léq 163.349 477 0,40 3.826 62.334 0,014
Axhadlég 50.390 1.692 0,40 3.869 68.208 0,016
Podakiviég 457.218 561 0,40 4.178 205.199 0,051
BEleOKléq 55.218 623 0,40 4.144 27.521 0,007
Kepaotég 68.882 511 0,40 3.780 28.159 0,006
ApuySaMég 293.557 621 0,40 3.960 145.839 0,035
EAEg (khadodguata) 6.906.890 282 0,35 3.896 1.558.194 0,395
(ehalonupriveg) 64 0,60 3.367 353.633 0,048
Aunéng/otapdauneia | 1.578.204 497 0,45 4.071 627.494 0,140

3N xwpa pag to axupo xpr]oluonoterral o€ MoooaTS 70%, To undhomo 5% xafyetat eni Témou, evd
TO AM\O 25% usvsl axpr]oluonotrrro H evepyelakn xpnoornoinon Tou 30% eivat 6éua sEeTacnq ylati
a®’ evog n Kauon Tou Axupou SUPBAAAEL oy 6lc1'rr1pncm ™G e3aPIKNG Yovxuomraq Kat ag’ eTEpoU N
napayovij Tou gro €3agog Be)mwvst TIG UNXAaViKEG Tou 1SIOTNTEG Kal smrpenm €rol MV gUKoAn
éleheucn TV Baplwv stpyu«ov oxnudatwy. Ta oteAéxn Tou nhiavBou napuxwvovrm aro édagog He
opywua, ylot{ MEPIEXOUV XPHOIUA Yia TV KaAMEPYEtd Tou ocuoTankd. Imy napotica gpyaocia
gketalovrar Ta napanpotovra mg 0UYKOul5I‘]Q (Gxupa, aTEAEXN, K)\c16o6euc1rc1 eAQlOTIUPRvEG Kal
K)\r]ucTtésq) Kat uovo n 5lSpYC10[C1 g kavong. H nupdAuon kat n avaepdfla xwveuan Twv YEWPYIKOV
napcnpotovrwv elvat oxeTKa ouvesreq Slepyaoieq pe aduvapia aKplBouq MPESGBAEYNG TWV TENKWY
npoidvTwy, Sev £xouv epappooTel O MAATIA KALAKA Kat XPriZouv MEpAITEpW avAanTugng.

To Buvapiké Twv YEWPYIKGY Tapanpoidvrwy gaivetal otov mivaka 19, émou avd e{dog yewpyikoU
napanpoidvrog Slvetal n KAAAEPYNOIN ékTaon, To SIaBEoo KAl TO eKUETANAEUCIUO EVEPYEIOKO
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Suvauikd. To eVEPYEIQKO TEPEXOHEVO TWV YEWPYIKWY Tapdrnpoiovtwy (Sabéoo  Suvapikd)
avépyetal ge 2,31 MTIM/a kat To ekpetalevopo 1,69 oe MTIM/a.

Rivakag 19: Auvapikd yewpylkwy napanpoidvtwy avd kamyopia naparnpoidvrog
Kamyoptd Mapaywyr) unoAsiyparog
YEWPYIKOU Mapanpoidvtog ‘Ektagn AaBgoio EkpeTtareUoiuo

(str) (t/a) (MTIR/a) (MTIN/a)
Axupa 12.608.589 2.727.690 0,886 0,266
ZTeENEXN 6.184.168 3.199.606 0,634 0,634
Khadodéuara 8.558.265 2.425.747 0,599 0,599
EAatonupnvdEuro 0 353.633 0,048 0,048
KApatideg 1.578.204 627.494 0,140 0,140
3Uvoko 28.929.226 9.334,170 2,307 1,687

7. AZTIKA ANOPPIMMATA

Me Tov Spo “aotikd aroppippara’ (anoppippata), avapepdpacTte oTa oteped anoppipparta Twv
NoAewv, TToU elval KATEEOXNG OLKIAKNG TIPOEAEUONG, OAA Kai oTa anoppipuara and Ty kabaptdtmntd
TWV dPOUWY, Twv MAPKWY KAT, KaBWiq Kal oTa aroppiupata Stlapopwy OIKOVOULIKWY 3paaTnploTriTwy
ToU Aapdvouy xwpa ge éva noAeodoptkd ouypdtnua (epmndpto, BloTexvies, KAM).

SAuepa ot yevikol Tpodmol 31dBeong Twv anopplupdTwy sival n tagri/andbeon, n kavon kat n
Mnaopatoroingn, Tou  0g  APKETEG  XWPEG  OupmAnpwvovtal  Kat e  HEBSSoug
avdkmnaong/avakUkAwang oplopévwy UAKGDY, Onweg xapti, yuaAl ¥ pétalia. Ze TOMEG XWPES
(ENBetia, Teppavia, Toundia, k.a.) aflonoolvral yla ThAedéppavon v/katr Siavour] {eotol vepou
xpfaneg. Nap’ dAa autd yia noAXée XWpeg, Onou elvar 51abéoiueq o anapaimTeg eKTAOEIG, TO
oUoTNua NG TAPAG TapPauével And OIKOVOUIKY] droyn To Mo ouppépov, evid oto Badud Tmou
AapBdavovtal Ta anapaitnTa pétpa sival Tautéxpova Kal MepIBAANOVTOAOYIKA arodexTo.

v ENG3a arjepa, N SIABean Twv QroppIdHAToY Twv pHeydAwy éAewy yivetal o8 Xwuatepég eve
TV AWV Neptoxwv anotifevtat gy Unabpo.

MNpwTapxiké pého otnv ermhoyr] TG HeBSSou BldBeong Nailel n olvOeon Twv anopppdTwy. Kartd
OUVENELd N MEAETN TG OUVBESTG Kt TWV PUOIKOXNHIKWOV ISI0THTWY Twy anopplpdTwy arnoTehel v
Bdon kdbe oxedaopou dtaxelplong kat SidBeorig Tous.

H quaiki olvBean Twv ACTIKWY AMOPPIHATWY 0T XWpa pag SiepeuviBnke poNg Ta TeAeutala
Xpovia. ZTtolxela StaBéopa umApXoUV yia TIG EUPUTEPEQ TEPLOXEG NG ABrvag [64] kai NG
Begaalovikng [65], Tov 3o HpakAsiou (66], Tov 3o PGdou [67] kat Toug dripoug =avOng Kal
Kopomvriq [68]. H neplekTikdtnTa o€ Uypacia, Téppa Kat avBpakad eival Ta onuavtikdtepa otoixeia
Tou NPEMel va yvwpiloupe, dtav CTOXSUOUUE OTNV EVEPYELAKY] aflorolnomn Twv aropplupdtwy. H
QUOIK OUVBEON Kal N BACIKA XNUIKA OUCTAON TwV ACTIKWY AMOPPIUHATWV Yla TIG TEPIOXEG TIOU
avapépape, divetat gTov mivaxka 20,

To uPnAé MocooTd MAACTIKGY, YUaAloU Kal PETAAwY Tou eppavilet n PéSog, eival puatohoyikd yia
TIEPLOXEQ WE $VTOVI TOUPIOTIKY Kivnom, énou katavahdverat peydhog aptBpdg avapukTIKGy, MoTwY
Kal epQUAAWHEVIY VEPKDV. AVTIBETA, TO MOCOOTS auTd Jev efval T8 KaVOVIKEG GUVBNKEG PUTLOAOYIKS
yia tn Oeggalovikn. Tr xpovid Spwe Tou £ytve 1) avdAucT) Twv XAPAKTNPIoTIKOY TWY arMoppIHKATWY
g E.N. @ecgahovikng guvéfn kai To atdxnua otov Mupnviké Z1abpé tou Toepvounid, yeyovog rou
eixe enidpaon otnv ouvridn dlatpodr Twv Katolkwy mg NMOANg.

H @uaikiy oUoTaon Twv acTIKGV anoppippdtwy dev elvan otabepy), petaBdietar avdhoya pe Ty
gnoy} Tou Xpdvou, v MpoéAsuan, Kal Adyw Sapdpwv dAwv niapaydévtwy. Ma roAeodouikd
OUYKPOTAKATA N HETABOAY Tou pag evdiagépst efval n eroxikr, ylati aut) kabopilet og peyalo
BaBué v kataMnAd™Ta Twv peBddwv SidBsong Twv anoppudrov. Ta Jupworua  eivat
MeplogdTepa TV AvolEn kai To kahokaipt, evtd Ta kadowpa uhikd (xapt(, A-=-A-Y, nhaotikd) eiva
NEPIOTOTEPA TO PAIVONWPEO KAl TO XEHMva. EEartiag Tou Heydlou ocooTtol Jupiotwy, To TTooooTo
g uypaaiag eival pEyAho, YEYovoG ApvhTiKS yia v Kauon Twy arnoppippdTtey arld avrifeta BeTikd
yla uBavn) avagpdfla xwveuar] Tous.
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Nivakag 20: Méon etiola emti Totg % K.B. oUvBeon, Baoikr} xnuiky ovoTaon kat KOA Twv
aMopPIHHATWY AoTIKGY NEploxwv e EAAASag
E.N.ABvag E.N.Oeo/kng Hpdxieo Pddog Zdven Kopotmvg

Zupwoua 59,8 51,7 53,8 41,6 61,2 67,1
XapTti 19,5 17,7 17,0 13,6 15,2 9,1
DA-Z-A-Y 3,5 9,4 11,0 4.2
Miaotikd 7,0 7,2 10,0 11,7 71 6,13
Adpavry 0,7 4,0 0,7 2,6
MétaMa 3,8 59 3,1 10,5 3,2 2,8
Tuai{ 2,0 4.1 1,5 12,6 21 1,74
Yndhoina 4,0 3,8 3,2 11,3 12,9
Yypaoia 455 30,2
Téppa 33,8 21,6 35,3
Kavowa 32,9 34,5
Hy (keallkg) 1.765 1.049 1.159

*  Aépua - ZUAo - Adotixo -'Yeaoua

H péon KOA twv anopptppdtony mg EANASAg o MoANEG epyadieq avapépetal 6Tt sival 1,500 kcal/kg
[69, 70]. Opwg n dlagoponoinon Tng cUotacric Toug and Neploxr] oe neploxr] KAvel avaykaio Tov
Eexwplotd unohoytopd g KOA yia kdbe neployr. Stoixeia yia myv KOA Twv aoTikdy anoppiadtwy
nou va €xouv Tpokuyel and petprioelg dlvovtal otov mivaka 20 kat pévo yia tnv ABrva,
©cooalovikn kat v Podo [64, 64, 65]. Maipvovtag ul'dyn T PUOIKH oUvBEoN TWY ANOPPIUHATWY
Tou HpdrkAetou, n KOA npénel va elvat peTall autc me Oegoaiovikng kat autrig mg PéSou kar nepi
Ta 1.100 kcal/kg.

Zrov mivaka 21 S{vetar 1) péon nuepriola, n eMoia Kat N péon Katd kKegair napaydpsvn nogémra
anoppIHpATwy yia my ABrjva, Tn ©sagahovikn, Ta Xavid [71], T Pé3o kat m MutiAvn [72].

Nivakag 21: Exrfiola, p€on nueprala kal péon nueprola avd KAToiko rapaywyrj anoppiupdtwy
aoTIKWY MEpIoXWY G EANGSag
{(Xpdvog Abriva Oeojvikn  Xavid  P6doq Mutihvn  ZdvBn  Kopotnvni
gpeuvag) (1984-'85) (1986-87) (1987) (1988)  (1987)  (1993) (1987)
(tn/a) 1.148.290 292.000 37.902 14.168 13.930 13.930
(tn/d) 3.146 800 104 39 38 38
(kg/pc/d) 1,03 1,10 162 0,90 151 0,57 0,53"

* Méoot 6pot un otabuopévey twy edpous 0,52-0,69
=+ Méaot dpot un orabuouévwy kv edpous 0,38-0,72

To ouvoAikd BlaBéoipo SUVAMIKG TWV ACTIKWY ANOPPWHATOV TNG XWpag Hag sival SUokoho va
uroAoy1o8ei. Adyw ™G avopoldpoppng Slacmopds ToU G OASKANPN TV xWpa, eival adUvamm kat 1
EKLETAMEUON ToU. ITnV Mapoloa epyaoia, TEXVIKA EKUETAMEUTIHO Bewpeltal Hévo TO SUVAMIKO TWV
NMOAEWV [E MANBUONS peyaAUTtepo twv 30.000 katolkwy, 6rnou dnAadn) eivat oe tkavoromTiké Badpod
GUYKEVTPWHEVO.TO Suvauikd Twv NApaySpHeEvwY ArMoppIRUATwY eKTIHATAL HE BAON TG UTIAPXOUOEG
avaldoelg yia Tig NOAEtG Tou npoavagéptnkay. Ot MoAelg autég napdyouv Ndvw and 1o 70% Twv
AnopPPIUHATWV ToU oUVOAOU Twv NMOAEWV pE MANBUoud peyalltepo and 30.000 kdtoikoug. Ma Tig
UnOAoIMEC MOAELG Ot ETHOLEG MAPAYOHEVEG MOTGTNTEG AMOPPIUHATWY urtoAoyilovtal pe BAon Tig TIHES
avd kATotko kat Nuépa mou divovtat otov mivaka 22 {73]. Ta ototxela mou npoavapepbnkav yia Tiq
TOAEIG TG Zaveng kat e Kopotnwie (mivakeg 20 kat 21) Sev eAMjeBnocay urt' dum yat{ divouv
EIKOVA YA EEXWPIOTEG TEPLOXES TwV MIOAEWV QUTWY Kat GXt YIa TO OUVOAS Toug, HeYANO HEPOG TV
anopplupdrwy éxet Takivoundel ota undioing, kal TEA0G, AOYw TE EISIKAG KOWWVIKAG TUVBEONG TWV
NOAewY auUTGV, dev BEwPOUVTAL AVTIMPOTWNEUTIKG yia GAAEG TIGAELG TNG XWPAG.
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Mivaxde 22: Méon nuepnola napaywyr) amoppUHAtwy avd KAToIKo gToug Srjuoug
™G Xbpag
NAnBuoLOg Ap1Ou6g Arjpwv Anoppiupata
(kg/xar./d)

5.000 - 10.000 50 0,720
10 .000 - 20.000 14 0,760
20.000 - 40.000 18 0,820
40.000 -100.000 7 0,840
>100.000 4 0,850
AEKQVOTTIEDIO ATTIKNG 0,910
TouploTikEG NOAeIC 5 2,000

EkpeTaMeUsipo Bewpeital To SUVANIKS ard TNy e@appoyry Twv HeBddwv TG Kalong yia mapaywyn
BepudtnTag, NAEKTPIKG evépyelag 1 oupmapaywyng kat mg afloroinong Twv asplwv  twv
xwparepwy. H nupoAuon Bpioketal akdun oe otddio avamugng kaw dev efval fexkdBapa ta npoidvra
™G, OMWg Kal 1 olKovouky ektinon mg. Ta myv napaywyr ADF 3ev eiXape apkeTd TEXVIKA kat
OlKOVOUIKA oTotyela otn StdPeor] Wag yia va eKTURooUNE TO Suvauikd. H mapaywyr BEATIWTIKWOY
£5Apoug Sev evOIaPEPEL ANd EVEPYEIAKT] andyn, apevég yiati To poidv efvat yla AMeG Xprjoelg Kat
apetépou yiati Adyw me agpdBlag JUNwong ENMEPXETAL EVEPYELAKT] UTTOBABUICN TwV TPoldvTwy.

Ta 1ig néAelg, 6rou dev elval unohoylopévn 1 oUoTaon TWV AMOPPIHHATWY exkTipdTal 9t n KOA
TPEMEL va gival o Kovtd gty Tiur e Oeo/vikng, extég ané Tig nepumtwoelg MG Képkupag rou
Tipénet va efval o kovtd oty Tiun g Pédou, kat Twv Xaviwv-Zoddag nou npénet va eivat ro kovtd
otnyv Tun Tou HpdkAetou. ‘Etot Bewpoupe OTL n Tiun Twv 1.160 keal/kg yia Ty Képkupa, n tyr 1.100
kcal/kg yia Ta Xavid-Fouda kat iy Tiur 1.000 keal/kg yia Tig undhoineg néAelg elvat mio Kovra otnv
npayuatikémra. Enedn ot mués autég mg KOA eivar oplakég yia va efvat n kadon
autodlampouievn, Adyw Tng enoxikig dlakdpavong mg olotaong kat katd cuvenela kat g KOA
TWV AnopPILudTwy, anaiteftal yia ouvtripnon e kalong n npdoBeon emnAgov KAUa{pwyY OTo TPOG
kavon piypa.

H duvapkdmra Twv povadwy kalong Bewpeitat Toukdxiotov 30 t/d (ue Babud anddoong 80%) kat N
BuvapkdTTa TV Hovadwv napaywyrig nAekTpikiq evépyelaq Bewpeital Toukdxwotov 50 td (ue
BaBud anddoong 27,5% kai Aettoupyia 7.000 h/a). To ouvolkd £TOl0 EKPETAMEUOIHO SUVAHIKS
urohoyiZetar oe 5,8 Mt/a, 1§ 0,309 MTIMN/a, n} napaydpevn Bepudtra 0,241 Tifl/a rj, evalaktkd, n
eykaragtnuévn nAekTpikn 1oxUs 164 MW, pe mapaywyr} 928 GWh/a. e nep{ntwaon oupmnapaywyns ta
nood unochoyilovtar oe 143 MTIMN/a Bepuukng evépvelag, 746 GWh/a nAekTpikig evEPYELAG Kal
EYKETETTNEVN LlOXU 430 MW.

Bioaéplo

EkpetaMelon napaywyl aspiwv and Xdpoug tagng anoppiupdrauv Bewpeitat 6Tt eivar duvarh
povo yia tig E.N. ABnvav kal Oecoalovikng eEAITiag Tou GYKOU Twv GriopplHUdTwy, Twy ouvenkoy
Tagniq Kai Tou eEonAlopol. Ta anoTEAEoUATA TOU UNOAOYIOHOU Tou BEWPNTIKA TIapaySUeEVou GYKou
1eBdviou kat Bloagpiou kat g KOA Tou Bloagpiou avd tévo anoppippdtwy, divovtal otov mmivaka 23
[74].

Mivakag 23: Xapakmptotikd napaydpevou Bloagpiou
ABrva Qegoalovikn
CH4 (nm’/tn arnop.) 128,5 128,8
BIOAEPIO (nm”tn arop.) 2223 237,3
Hy, (kcalinm?®) 4.953 4,654
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Ta anoteAéopata yia thv ABrva ouumimrouv pe TG TEG TOU UMOAOYIOTMKAv HE MOOOTIKA Kal
TOWOTIKA 3eBopéva Twv apxwv TG dexasTiac Tou '70 kat Atav avrioTorxa 228 nm3/t anop. kal 60%
peBavio [74].

ASyw Bidxuong aTo 85apog Kal oTov aépa PEPOouG Tou mapaydpevou Bloaepiou, extiudral 6Tl To
uvrkotﬁp&:ch Bloaépto elval Aiydtepo katd 25% [74]. To ouvoAikd napaydpevo Bloagéplo unohoyileTal
og 263 Mm’ (0,128 MTIM), To onofo og nepiTrwon nAekTponapaywyng pnopel va ddaet 373 GWh/a.

JUHMEPATHATIKA HMOPOUNE va Tolpe 6Tt Ta aotkd anoppippatd, av avilpeT®WOToUV oav mnNyr
evéEpyelag, pmopolv va oUPBAAAOUV OTO eVEPYEIGKG 100TUYI0 TG XWPAG Kat oTn peiwon g
punavong Tou neptPdrrovrog. H duvatdmra GHws OUCIATTIKIG OURBOANG TwV anoppiddTwy aTo
EVEPYEIAKS loolUylo TG XWpag efvar pikpry. H pdvn evdlapépouca oto dueoo péAov péBodog
EVEPYEIOKAG aflomoinone Twv amoppidudrov efval n kalon Toug ya napaywyr] atgol rf/kat
NAEKTPIKAG EVEPYELQG 08 CUVBUQOUS HE QVAKTNOT) UAIKOV TIou eE0IKoVOPE! Kat EVEPYELA KAl TPWTEG
UAeg. H kavom empépet peydin peiwarn Tou dykou Twv anoppIppdToy kat urtopel va Sdoel Bepuikn
f/kal nAekTpKr evépyela. Baoiwkr] anaftnon g kauong arnopppdrwv elvalr n avdykn yta Ta
KaT@MNAa pétpa avrippunavons, Adyw Twy XapaktnpioTikdy TG Mpdng UANg. Mokl neploodtepo
£NEBr) 0 PEYANOG BYKOS anoppiupdtwy (46,5%) napdyseTat oTo Aekavonédio g ATTIKNG Kat Oy
Beooahovikn, neploxég 1dn MoAU emBapupéveg e kdBe eldoug punavor).

To aépto TV XwHATEP®Y, av kat diver éva kalotpo kabapd kar eUXPNOTO, EXEL EVEPYEIAKS SUVAUIKS
Katd noAU piIkpdTEpO TN Kalong Kat undapvi] CURHETOXH OTo evepyelakd igollylo TNg Xxwpeas,
napdAinia &e 1) peiwon Tou dykou Twv anoppLUpaTwy dev eival opavTke.

8. YAPOAYNAMIKO

ExTipdTtat 6Tt aTov uBPOoAoYIKG KUKAO -EEATUION, KATAKPIUVIOELS, (BPOXOTTTWOELS, XIOVOTTTWJELS, KAT),
ETPAVEITKT] pOT] VEPWY- SECUEVETAL TO 23% TNG SIOEEXSUEWS 0T M nMakng aktivofoAiag. H por
EVEPYELAS OToV USPOAOYIKS KUKAC Hropel va Ti8aoeuBef npog napaywyn oxdog (udpoloxis). H 1ox0g
Tou veEpoU éxel XpnotonomBel and Toug apxaioug xpdévous Kuplwg yia TV mapaywyr HNXavikig
oxU0g. SAHEPA N KUpIa XpAom TG udpoioxuog eival n petarpont g o& NAexTpikr 1oxJ.
H udponhekTpikr] evépyela MapouotdZel MOAUTAEUPA TIAEOVEKTHUATA CUYKPITIKA e TIG GAREG TINYEQ
NAEKTPIKNG evépyetag. Eival avavedolun mnyr| eVEPYELAS Kal EYXWPLOG GUOIKGG IOPoG, Sev MpoKahel
punavon Tou MepIBAAOVTOG Kal 1) KATAOKEUr Twv OXETIKWV Epywy propel va ouvduactel pe v
£EUMNPETNON Kat AWV KoMV, dnwg 1 Gpdeuaon, n USPeUON, N AVTIMANHHUPIKY TpoaTaagia, KATL
Méxpt To 1950 1 avdrrugn Tou USPOSUVAUIKOU OTT XWPa Hag MEPLOPITTTKE aTouS UdPSHUAOUG Kat 08
LIKPEG USPONAEKPIKEG EYKATACTACELS, MOU yvay and 1Sudteg. To 1940 umpxav udponiektpikol
oTaBuoi ouvolIkAG t1oxdoc 7 kW migpiou pe etriola napaywyr) 155 GWh, dnk To 5% g T6Te
OUVONKAG Tapaywynig [75]. Adyw Twv eSAPIKOV IBIOHOPPIHY TG, N XWEA HAG EXEL UYNAS BewpnTike
UBPOBUVAUIKG HE USATOMTMOEIC OXETIKA HeyGAwy 1) HECWV UPWY THWOOEWY, OXETIKA HIKPT) MAPOXT
vepoU kat HeydAoug GUOIkoUG TARIEUTAPES H EUKOALA dnpioupy(ag HeYAAwY TARIEUTHPWY.
Ané Tn cuMoyr Kal enefepyacia oTolxeiwy Mou avagipovial oTa USPOYEWAOYIKA, TOTOYPAPIKA Kat
YEWTEXVIKG SeSouéva TNG XHPAg, MEOKUMTEL 6Tt To SUvauikd Twy udaToTTWOEWY g XWPa Pag £Xel
TA MAPAKATW XAPAKTNPLOTIKA [76):
s To BewpnTikd erpavelakd duvapikd avépxetat og 80.000 GWh/a.
¢ To TEXVIKA KOl OIKOVORIKA EKpETAAEUOIUO Buvapké @Tdvel Tig 20.000 GWh/a (ek Twv onolwv
T0 70% nipogpxeTal ané v A. Z1eped, Ty A. Makedovia kat v HMEewo), He evionmopéva
épya 1oxUog 6.660 GW kai péong emoag kavémrag 10.600 GWh/a.
e M OuvOMNIK) eyKaTEGTNUEWN 10XUG fTav To 1995, 2.524,3 MW e péon ethola (xavétnta 5.507
GWh (mivakag 24) [77].
s Ta und KkaTaokeur) KAl TPoypaupaTiopéva gpya eival wxlog 1.196 MW pe péon emjoia
kavdnta 2.230 GWh (ivakag 25) [78, 79).
¢ Ta 3uvatd épya, Mou akopn Sev éxouv MPOYPAUUATIOTE!, avtioTolxoly og MpooBetn oY
2.845 GW pe péon emoia ikavotta 7.045 GWh.
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Mivakag 24: YSponAskTpika €pya rou AettoupyoUv (1995)
‘Etog Eykateampévn loxug Méon Emjola IkavétnTa
Y.H. Ztabudg Aertoupylag (MW) (GWh)
1. Matpwv 1927 1,6
2, Bépolag 1929 1,8
3. Xeppwv 1931 0,7
4. Aypag 1954 50 54
5. Aolpog 1954/64 10,3 57
6. Addwvag 1955 70 317
7. N.Maotipag 1960 130 238
8. Kpapaotd 1966 437 1.260
9. Edeooaiog 1969 19 46
10. Kaotpdki 1969 320 873
11. MoAdgputo 1974 375 616
12. Moupvdpl 1981 300 383
13. Aowparta 1985 108 210
14, STopnxid 1985/86 315 314
15. Tkwva 1988 8,5 53
16. Ztpdrtog i 1988 6 16
17. Stpdtog | 1989 150 400
18. Mnyég Awou | 1990 105 310
19. Mnvyéq Awou i 1991 105 310
20. Makpoxwpt 1992 10,8 50
21, ANupdg (Xavid) 0,3
22, Ayuld (Xavid) 0,3
ZUvoho 2.524,3 5.507
Mivaxag 25: YSponAeKTpIkd £pya UNG KATATKEUT] KAt IPOYPAKMATIOHEVT
‘ETog Eykateotnuévn loxug Méon Emola lkavétra
Y.H. Z1abpdg ‘Evtagng (MW) (GWh)
1. Moupvéapt I 1997 31,5 47
2. OGnoaupdg 1997 300 548
3. N\atavoppuon 1999 100 245
4. Tépevog 2000 16,5 72
5. Mecoxwpa 1999 162 381
6. Iaplwvag 2002 180 216
7. TuKld 66,5 335
8. Ay.NikéAdoc 2005 200 386
9. Mikpol YHE (28) 139,2
ZUvoho 1.195,7 2.230

9. 2ZTEPEA KAYZIMA

AvBpakag elval To évopa pidg TolkNag aTepedv opyavikdv kauaipwy, Tou €xouv KUpla cUTTATIKA
Toug Ta oTotxela AvBpaka kat uSpoydvo pali pe kpég noodTres Twv aroixelwv Befou, ofuydvou kat
aZdrtou. Ta oTeped kajowya nou anavrolv oty EAAGSa elval o Myvimg kat n tépen.

Ta onuavtikétepa ané Ta eAANViKA Koltdoparta Ayvitry oXnuatiokav katd Ty veoyevr] kau
TETAPTOYEV) Meplodo péoa oe aBabeic Muveg kal AN Twv KAEIOTGV EVOONTMEIPWTIKGY TAPPWV-
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Aekavawy (MroAepaida, MeyaAdrodn, GAdpva), evd noludpBua pikpd kotrdopata oxnuatiotnkav
OTIg TIapAkTIES {Wveg PePIKWY Bahdootwy Tappwy (MUpyog-Olupmia, MpéPela, Katepivn, Kprn k.a.)
[80]. AtyviTikd Koltdopata anavtavTal gfnpepa og OAn Ty NMEPWTIKA Kai vnowwTik) EAAGSa, and to
Bopeidtepo Héxpt To voTidTepo onueio g [81). H nodtnra twv eMnvikev AyviTidv kupaivetal 08
AT Opia. evika o Ayvitng Twv peyallTEpwy KoITaopdTwy, enetdr autd eival vedtepa o€ nAkia,
uoTepel MOIOTIKA and Tov MyviTn Twv NEPIOCGTEPWY MIKPWY KolTaoudtwy. Kabhg auEdvetal n nhikia
Tou korrdopatog, aufdvetat kat 1 Beppoydvog dlvaun, © pOVIHOG AvBpakag Kar Ta TITIKA
ouUoTaTIKG, EV(d TIapdMNAa PEIGVETAL TO TIOJ0OTS Lypadiag. H katwrepn Beppoydvog Suvaun oe
pUOKY katdotaon kupaivetal petaflu 960 kcal/kg (Meyahdémohn) kat 5.200 kcal/kg (AAeEavdpoUroln).
H peyailtepn uypacia ge @uaikh katdaoragn napoudtalouv ot hyviteg g MeyahoroAng {62%) kal
™ Aydtepn ot Ayviteg Tg ANeEavdpolnoAng (8,9%).

Ot Myvito®@dpeg Aekdveg g xwpag Eenepvolv ge apilBpd Tig 60. STIq NePIoTSTEPEG A’ auTEg Exouv
Aettoupyrioel Katd katpoUq 1§ kat Aertoupyolv pikpd 1 HeydAa Awyvttopuxela. Ot KUPIWTEPES
Nyvitopdpeg Neploxéq Ppiokovral omy Autikr kat v Avatohikry MakeSovia kat oty NoTIoBUTIKT
Mehonévvnoo.

Smv EAAGSa ouvavtdtal o peyaAlTePog TUppWvag oTov KOope, mou Bpioketal ota Tevdyn Twv
ONmnwv. ‘Exel éktaon 54 km? pe péytoto ndxog 190 m gTo KEvTpo Tou. XTo BABOGg Tou KATWTELOU
TUAPATOg oxnuatiZeTat Ayvitng.

Me Bdon Tic péxpt onuepa (apxée dekaetiag ‘90) épeuveqg mpoxwpnuévou otadiou, (82, 83, 84, 85, 86,
87, 88, 89], Ta guvolIkA BeBaiwpéva anoBéuara Ayvit avépyovtal oe 6.231 Mt rj 840 MTIM, xwplg va
urtoAoyifovratl ge autd Ta aroBéuara TUpgng. To 65% Twv Befawwpévwy anobeudtov Bploketal
oTouc vopoug KoZdvng kat dPAdpwvag. To pépog Tou Nyvitikol anoBguatog mou e TiG onuepivésg
TEXVIKEG Kal OIKOVOLIKEQ oUuVBNKeg pnopel va unootel ekpeTaMeuon, SnA. To urtailBpiwg arnoAfypo
anéBeua, unoloyiletal o 3.816 Mt, 1) 513 MTIM, mou avTioToikel oTo 60% Twv BePalwpévov
anoBepdtwy. Me BeATiwon NG HETAAAEUTIKAG TEXVOAOY(ag Kat To Mépagpia oe Unéyeleq eE0PUEELG KAl
oe véeg, un oupBatmikég, PEBOSOUG EKUETAMEUONG TO OUVOMKS TOCOCTS TwV AMOAAWILWV
anoBepdTwy pnopel va auEndel. Ta mBavda anoPéuata unoloyifovtat oe 1.311 Mt, § 263 MTIN. And
autd unoloyiZetal [89] 6Tt To MoAD 10% elvar Buvatd va PeTanéoel omy Katnyopia Twy unailBpiwg
anoAjUHwy, yiat{ Ta Meplocdtepa and autd eival MEOEKTACEIS KOTaopdtwy H eivat “oplakd”
kortdopara, Ta guvolikd MywiTika anoBéuata enouéveg urohoyifovtal oe 11.610 Mt, 1y 1.650 MTIM.

Ta napandve anoteAéopata ava@épovral og Ayvitikolg mépoug péxpt Wéylato BdBog 500m.
Yndpyouv meptoxée, nX. AéATa NéoTou, GTou KaTd TG YEWTPROELG METPEAAIOU Exouv evioTuaTel
NyVITIKG  oTp@uata 08 pEyaAUTepa PdBn, aMd akéun Bev €xel yiver kapia oxeTikn épeuva.
Mapd\Ania undpxouv Meploxéq He evdeifeig hiyvitogopiag o pikpd BABN mou dev éxouv aképn
epeuvnBel ieEodikd, .. oto Mapavéomo, oty Mepia k.a. ETOl 0L €peuveq PEPVOUV TTO GWG
OuvEXWQ Kal VEA KOITAoUATA. XapaKImploTikG elvar To yeyovdg omt Ta BeBaiwpéva Korrdopata katd
v nepiodo 1977-'86 aufnBnkav katd 63% kai katd My nepiodo 1986-'90 katd 13%.

v EANASa tipen éxet evroriotei otoug Gkinmoug, oy ‘Edecoaq, oty Kopwvn MpéBelag, otnv
ANuvn Xewpwvinda kar omy AyouAwvitoa [82, 90]. To kofraopa twv PNNwy éxet ouvolkda BéBaia
anoBéuarta 3.965 Mm®. Mropel va SiaipeBel og dUo TUAuata, To avdtepo BdBoug 60 m pe EAGXIOTN
napouaia aydvwy Kat To KaTwTEEO HE SIadoxXKEG OTPWOEIG TUPPNG-aydvwv. EpeuvnTiki HeAET Tou
IFEY kard 1o 1964-65 ektiunge 6T To andéBepa Twv npdTwy 60m mepéxel 1.200 Mt avnyuévo oe
Beppoydvo dlUvaun 2.000 kcal/kg, MogooTé uypaoiag 32% kat Téepa 25% [89]. ZUupwva e TG
ekTroelg e AEH To andBepa tng TUpenG Kat TG AyviToTUp@NG Tou KOITAopatoq Twy PLAinmwy
avtiototel og 1.500 Mt Atyvitn Tdmou MroAepaidag kat propei va Tpopodomioet yia 25 €t 3 povadeg
Twv 125 MW [89].

SAUEPa 0 eAANVIKGG AyviTng Xpnoldoroleltal kuplwg yia v napaywyr) NAEKTPIKAG evépyelag (o€
NMoooaTd dvw Tou 95%) Kai Hévo éva wKpd pépog Slatifetal yia AAAEG XPNOEIG Kal EQAPHOYEG.

¥ta mhaiola g epyaocfac kat pe Baon Ta Péxp! orjiepa YvwoTd anoBéuata gTepewv KaloHwy omy
X@pa uag (nivakag 26), urtoAoyiZovral ta nepl8dpta avdamruing HE, mou Ba xpnaoiorololv eyxopla
OTeped Kavowa. Ma Tov unohoylopd autd Bewpndnke Tt évag HE, nou xpnotgonolel oav kadolpo
Ayvitn 1) TUp@n, Aetoupysl e emoa SaBeowdtrta 7.000hr Kat éva HECO ETHOIO GUVTEAEDTH
popTiou 85%, SnAadr| PE éva HECO ETIOI0 CUVTEAEDTY] EKHETANAEUONS 68%.

AapBdvovtag um’ éyn pévo Ta korrdouara, énou pnopel va epapuooTel unaiBpla expeTAAAEUON,
urohoyifovtal Ta Gpla EKPETAAAEUONG TOUG yla Mapaywyr] NAEKTPIKAG evépyelag pe TIG eErg
eVANAAKTIKEG BuvaTtdTnTEG:
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[ M. 26: MBavd, Befaiwpéva kal untadplwe ekpeTaAAevota anodépara Ayvlitn otnv EAAGSA J

Anobgpata looduvapn evepyela
MEPIOXH Miavd | Bepawpéva | Experaiictoia | | ThBava | Bepawpeva [ExpetalAeiolua
(Mt % MTIN
OPAKH 11 50,4 0,6 15,2
Av.MAKEAONA 100,7 1560,5 9624 252% 32,2 158,4 96,24
Kev. MAKEAONIA 20,0 0,5 7,8 02
Aur. MAKEAONIA 832,0 3962,6) 2334,2] 612% 52,8 588,4 358,93
OEIZANA 20,0 135,0 135,01 35% 28 18,9 18,90
HIEIPOY 11,0 65,5 52,0 14% 1.0 5,8 4,32
2. EAMA4A 2296 35,2 60| 02% 48,2 8,4 1,86
[TEANOTONHEOX 94,0 408,6 326,71 8,6% 17,4 42,7 32,79
NHZIA 25 12,5 0,6 2,5
[synono 1.311] 6231 3816 | [ 23] 840 513
r Muw. 27: Extipynon Suvatotitwy avantubng NAEKTpLKWV otabpwv Alyvitn kal Tipeng J
Hu Anofeuara loyug (1995) MpdaBern toxue
vnaibplws | Eyxara- Yro Me Zuvduacucvou
Kolraopa anoAifyiua | otnuevn | Karaokeurf | Zuupatixif | meoSepuavon KUKAOU
kcal/kg Mt MW
1. AITNITHE
Meyaiomnoing 950 37 850
MroAepaldag 1.400 1346 3.083 367 600 1.200 1.700
Avapyupwv (Apuvrawo) 1.400 243 600 350 330
Kopvnvawv 2.000 153 660 760 840
MNpoactelou (MToAep.) 2.000 236 1.000 1.160 1.300
Kolavng-ZepBuwv 1.100 180 425 490 540
dADptva 2.200 172 600 200 340 430
Aapag ZepPuov 2.000 4 20
Apapag 1.000 962 2.070 2.400 2.630
lwavviva 830 52 90 100 120
Kopuwng (Megonvia) 2.700 10 60 60 70
Juvoho 3.675 4.533 967 5.105 6,860 7.980
ILTYPOH
AWy [ 2.000f 1.500] I | 375] |
[Ievind avvoio | | 5175]  4.533] 967] 5.480] 6.860] 7.980]
[Napayépevn HE (GWhia) | | [ 26.971] 5.751] 32.603] 40.814] 47.481
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a) Me oupBartikoig AHZ.
B) Me oupBaTikolg AHZ kat ipognpavan Awyvim.
v) Me AHZ guvBuaopiévou KUKAou

a) AvdrtuEn nAektponapaywyng pe oupBatikoug AHZ. Ma toug oupBatikolg AHZ, BewpriBnke 6Tl
ExoUv OMké BaBué anddoong 33%, Kat STt efval MAPGHOIOL ke QUTOUG TIoU prmKkav rpdgeara os
Aettoupyia. Ot BaBpol anddoarg Twv ev Aerroupyia AHZ eival yaunAdtepol, niepiriou 30%, Onwg
npokUnTel and enefepyaaia otoxeinv napaywyng mg AEH [91], aMd Bewpoupe 6T N noldmTa
Tou kaugipou elvar oTadepr) kat i Aertoupyia Tou oTadbuou IKavorotel SAoug Toug Kavaveg Kakng
A&Toupyiag (cuvmpnon, eApTIoN, KAT).

AVArTTUEN nhskTponapaywync we ouuBatikols AHZ kat tpokrpavan Ayvim. Ot eMnvikol Awyviteg
Kal n TOp@n MNepléxouv peyAAa Tooootd uypaoiag pe artotéAegpa N HeppdmTa, TOU
kaTavahdverar yla v EATHION TG uypadiag autig Katd v kadon, va artoTeAel anwAsta nou
avTioTolxel aTo 20% Kat 40% TG EKUETANEVUCIUNG fepudTnTag yia Toug hyviteg g MroAepaidag
Kkat g Meyardnohng, avtiotoxa, [92, 93]. Av yia v Efjpavon tou Atyvitn xpnotponondel atpog
HE xapnAr Tieon kal Oeppokpacia, Tou TPoEPXETAL aNd anopdoTeuoT) Tou otpofilou, o OAKdG
BaBuSg andédoong TG eykardotaong pnopel va auEnBel and 8 péxpt 15%, avaloya HE TO
110000Té TG Uypaciag [93, 93]. ZToug umohoylopoug ™G epyaciag AauBdvetal urt’ dyn évag
péoog oAkdG Babudg anddoong 38% yia Ghoug Toug AHE.

AvArmTuEn. nAekTponapaywyie be guvduaouévou Kikhou. H adfnon Tou Babuou anddoaong
oupBaTikéy AHZ éxel pBAoel oTa dpia TwWV SUVATOTATWY ™G XProng Twv UAIKWY Tou AEBnTa Kal
yla Tov Adyo auTtd Sev avapévovtal BEATIWOELG TTOUG Baduolg anédoomG NAEKTPONApaYwyYng He
kUkho Rankine. ‘Opwg upnhols Babuols andédoong nhektponapaywyns MMOPOULE va METUXOUME
pe ouvBuaopéva KUKha asplootpoBiiwv kat atpoatpoBiwy (KAA), ériou Ta eEepxSpeva and Tov
AEPLoOTPSPRIANG  Kamvaspla  loEpxovTal atov AEBnTa Kat glte pe npbéoBem kavon (omoTe
YPNoleUowv cav  TPodEPHUAoHEVOG  agpag), glte xwpiq npdéabetn kavom, mapdyouv ToV
anapaimTo yia To KUKAWHA Tou atpooTpdfiiou atud. H epnepia and povadeg, mou RN
AsrtoUpynoav, Sefxvet eniteutn BaBuwv anodoong £wg kat 46% [94]. Zmv epyacia Bewpeital 6Tt
erutuyxdveTal BaBpdg anddoong 42%.

™
=

=<

Me Bdon Td aveTépw, Ta unadpiwg anoAypa kordouata Ayvim pnopouv va Tpogodotolv yia 30
ouvexr] Xpévia Toug 1Sn AEITOUPYOUVTES Kal TOUG uné Kataokeurlv AHZ katd to 1995 guvoAKig
oxUog 4.533 kaL 967 MW, avtioTolxa, kabwg kal péodem cupBatikr oxU 5.105 MW, 1} 6.860 MW pe
npoBépuavan Atyvitn 1 7.980 MW ouvduaguévou kukhou. Av urtoAoYILOTEL Kal TO Koitaopa NG TUpeng
Tov PNy, N TPSoBE 1oxyg unopel va augndei katd 375 MW, Ztov niivaka 27 divetat avahuTika
Kat avd kofraoua n Suvatdmta avartuEng HE eyxdpuwy otepsdy KAUOIWV.

SUPMEPACTUATIKA PTOpOoUlE va TTOUKE OTL TO SUVOUIKS TwV OTEPERY Kalowy (Ayvim, Tdpeng) oty
EMEBa sival upnid kal propsl yta MoAéG akoun Sexaetieg va KAAUTTTEL TIG QVAYKEG YLA NAEKTPIKA
evépyela me xwpag. To Suvaukd autd pe my npéodo Twv epeuviv auvkdvet. Ymapxouv TOMEQ
neploxég nou Sev éxouv epeuvnel BieEodikd kat ol épeuveg Bev éxouv ernektadel akoun oe Bdon
peyakutepa Twv 500m.

Me TV EPAPHOYH OUYXPOVWV TEXVOAOYIWYV HITOPOUV va EenepacTolv apkeTd mpofAfjuara, mou
SNUIOUPYE( N EKPETANEUOT TOu Ayvim, 6nwg n peiwon Twv eKrounev aspiwv plnwy pe kavon oe
£0TIEQ PEUCTOMOINUEVOU TTPAOUATOG. AKSHN propolv va BeATIwBOUY ot Beppikof BaBuol anéBoang
Twv AHZ Tou YprotdorolouvTal, OAMAG Kat ol oAkoi BaBuof EKMETANAEUONG TOU EVEPYELQKOU
MeplExSpevoy TG Kavowng UANG  pe  Aettoupyia OuvBUAOMEVWY  KUKAWV  aePLloaTpOBiAou-
aTpoaTPSBIAOU 1 pe TiPoEfpavan Tou Ayvim.

10. YAPOFONANOPAKEZ

Me Tov 4p0 UBPOYOVAVEPAKESG avapépovTal To METPEAALO KAl TO PUOIKS AEPLO, TIOU KATEXOUV onuepa
TO PEYAAUTEPO TTOCOCTS OTNV NMAYKOTHA Katavahwon TpwroyevoUq EVEPYELQS.

TV XPa pag To METPEAAIO KATEXEL TO LEYOAUTEPO MOCOOTG OTO eVEPYEIAKS t007UYIo, alAd
anouoidel (uéxpl oTyurg) Tehelwg TOo uokd agpo. To NapaydHevo QUOIKS QgPLo TV
gykaracTdoswv Tou MMplvou, amoppogpdral ané m Blounyavia ®wogopikey Anagpdtwy Néag
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KapBaing via napaywyn Appwviag kal HIKPS pévo HEPOG XENOILOMOIETal OTiC £YKATAOTAOEIS
AvtAnong.

Ot LEXPL OTIYUN G Epeuveg Xapakmpilouv T x@wpa pac ¢Twyr] ot korrdouata udpoyovavepdkwy. To
YEYOVOG QUTS MPpoadlopiZet T avaykn yla éviaom NG eKUETAMEUONG TWV AAAWY EYXWOLWY LOPPWHY
EVEPYEIAG KAl UMOKATACTAON TWV METPEAQIOEISGV.

OL MpWTeg €peUveg yla TV KATaypagr] ToU UMAPXOVTOG SUvapIKoU Tou Tetpelalou otn xopa
dpxioav AMyo ey, Kat katd Ty Stdpkela, Tou B’ naykoopiiou noAépou, amy ZakuvBo, Merondvvnoo,
Aut. ©pdkn Kat ™ Beggoahovikn. Metd To 1950 ApxXIoav EPEUVITIKEG SpaaTNPEIdTTEG 0 OAN TNV
EMada amno kpatikoUg kat BlwTikoUs popeiq. To 1973 avakalumretat To koitacua Ttou TMpivou am
Bahdoola neplox Mg Odoou. Irjuepa Yvwatd kortdouarta slvat Tou Mpivou, Tou Bopetou Tpivou kat
Tou Katdkwlou. Me ta groixeia nou efval yvwoTd, ekpetalAeloipo eivat To kofracpa tou Mpivou Kat
Tou Bdpelou Mpivou. Avagépovrat yia To MeTpéAaio to Koitaoua "Tipivog" Kal yia To uailkd agplo o
Koltaopa “Ndtia KaBdha®. Ta ouvolikd anoBéuarta metpeiaiou eival mg Ta&ng Twv 260 Mbl. Ta
arnoAyipa anoBépata ya tov “Mpivo” avépxovral oe 80 Mbl (meplitou 10,45 Mt) apyoul kat oe 1.700
Mm? Slaxwplopévou aepiou MeplekTiKdTNTAg 68% o HoS. Ma 1o Bdpelo Mpivo Ta ano)\r']lptuc;
anoBgpata avépxovral ge 3 Mbl, evtd yia ™ “Nétia KaBdha” to andBepia unoloyiletal ge 940 Mm
PUOIKS agplo e anoAryiua 600-700 Mm’ [95, 96, 97, 98]. AA\a KOITACLIATA, TIOU LE TIG UTTAPXOUOEG
OIKOVOUIKEG TUVONKkeq Sev eivat ekpeTalelola, efvat To koftaopa tou Katdkwhou, pe ek oele yia
10-40 Mbl netpélato kal Touhdxiotov 450 Mm3 guoiké aéplo oe Baldoaio BABog dvw Twv 200 m, Kat
To koftacua g Enavouriq pe apxikég exTipnioeg yia 400 Mm? anoArgipa amofguata quokoU
aeplou [98, 99].

Méxpt To 1990 eixav napaxBei 67,3 Mb! apyol kai 805 Mm? “kaBapou” agpiou (Hn untohoyt{opévou
Tou HS). Ta evanopeivavra anoBépara avépyovrat o 15,7 Mbl apyoU kat 340-440 Mm3 “kaBapoy”
aeplou.

11. NYPHNIKH ENEPFEIA

H onuavtikéTepn EUMOPIKY) ERAPHOYH TNG MUPTVIKIAG EVEPYEIAG oXAoNg eival n napaywyr] atuou, nou
xpnotpornoletat kuplwg otny napaywyr nAekTpikng evépyetag. Ot Mupnvikol HE elval dpotot pe Toug
HZ opuxktv kavopwv, pe Ty Sagopd duwe ST o "kKaugmipag' Toug eival o TUPNVIKOG
avtidpacTipag.

H nupnvikn evépyela dpxioe va epappdletal oe eupeia KAPAKa LETA TV MpwTn MeTpeAaikr] kplon, To
1973. H xprion mg Spwg éxel ouvodeute! MAov and apvrTikég EMTIWOELG Hn TIPORAEPIHESG Kat
XPOVIKA TIPOOBETIKEG Yia Tov avBpwrvo opyaviopd. To Mpdypappda fou KatapTiomke Katd my
Bidpketa g Sekaetiag Tou ‘70 akoAoUBNoE MTwTIKA TAoN HETA To 1986.

Zav duvaukd yla Ty nupnviky evépyela, avagépoups ta anobépara oupaviou - Bopiou, mou elval
anapaiTa yia Ty napaywyr Tou "kavcilou atotxelou* U-235 Twv avTidpacTipwy NAEKTPIKAG
oxUog. Sy EANGSa ot mpwteg épeuves dpxioay To 1954 akohouBdvrag Ti¢ maykdoues eEeNEELG.
Tig épeuveq ouvtovilav To IFEY kat n veooudtaBeica T6Te EMnvik) Erutponry Atoukrig Evépyelag,
Me Baon to MPWwTo MPAYPAUHA EVIATIKWY Kal opyavwpevwy gpsuvay (1971) wg MePIoXES HE TO
peyalUtepo evdlagépov kpiBnkav ot meploxée Seppwv-Bpovtolg, Mapaveatiou-Babupéuatog,
MetaMeiwv-Kipkng, inuatoyevols Aekdvne KotuAng kal wnpatoyevouq Aexdvng Motauwy. Ot dUo
MPWTEG Xapakmp{oTnkav oav Meptoxgs MPWTNG MPoTepaldTNTag.

Z0ppwva pe Tiq exTioeg tou IMME [100, 101] Ta yvwotd arnoBéuata oupaviou ot xdpa (Le
kdaTog andinyng péxpl 130$/kgl) Bplokovtal atnv neploxy) Mapaveotiou Apdpag kai avépxovrat ae
6.4 kt nroodmra nou pnopel va tpopodomioel otabud 1.000 MW yia 30 xpévia. Autd Ta anoBépata
avagpépovral oav BeBawpéva anobBéuata (400 t) kat ektipnuéva anoBépara (6 kt) [102]. Ta
anoBéuarta Twv UMoBeTkbV (mBavwy) KoITacudTwy oupaviou ekTipdratl 611 avépxovtal o 6 kt kal
Bpiokovtal otny meploxr Twv Zepptv. Ta anobéuara pn CUpBatKdY mywv (oupavopdpos Ayvitng
Kat avBpakoUxog oxloTéABog) Bpiokovtar kupiwg ot Zéppeg kat aTny HMepo kat ekTipdvTal
nepimou oe 4,5 kt, yia ta orofa Suweg amoBéuarta dev eMapkel N onpeptvl Texvoloyia ya Tnv
andAewry Toug.
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12. ETYNOWH

STOV THivaKka 28 SIVETAL CUYKEVTPWHEVO TO SUVAMKS TWV EYXWPLOV EVEQYELAKMY TopwV, TOU EXEL
exTiUNBEl CUPQWVA (e TV AVAAUGCT] TIOU TIPONYTIONKE. ZToV nivaka Ta otetela divovrat apevog oav
BUVaIKG TIPWTOYEVOUG EVEPYELAG, TIplV URooTel kapfa enefepyaoia, kaw apeTépou oav BSuvapiké
SeuTtepoyevolq EVEPYELAG, 1TOL 08 HOPQT| £TOWN Yia XPrion xwpiq anattnon ya enegepyaoia, napd
pOVO yla HETagpopd OToV €KAOTOTE XPHOTN. ZTOV nivaka dev divovtat GAeq Ol EVAMAAKTIKES
SUvaTéTITEG MoU €X0UV UMOAOYIOTE( 0TA MPOTYOULEVa, 6Twg 1 oupnapaywyr| oty neplrrwon Tou

AyViTn 1) TV aroppLUpaToy, aAAG oL ONUavTIKOTEQRES andé autég mou Sivouv TNV EKOVA TOU
duvapukou.

Ané v eEétaon Tou mivaka 28 kat TNV avaiucn nou nponynBnke odnyoupacTe otiq arkdhoubeq

SaMoTWoELG:

1, O Bacikdg evepyslakdg MOpog TG XHPAq Hag givalr o Aiyvitng, o omolog pnopet yia QPKETES
BekaeTies axéun va KaAJMTEL TIg avaykeg TG XWpag oe nhektpikr] evépyela. H oupBohr] tou oto
Buvapiké nAsktponapaywyng eivat 73%.

Ty Mepimtwon TG NAEKTPIKIG EVEPYELAQ onuavtik unopel va elvat n oupBoAr] Kal Twv
UMGADIIWY EVEPYEIAKMY TPV, 13lwg Tou udpoduvapukoy kat ™G QUOAIKY|G EVEQYELQS.
H Zrmon NAeKTPIKAG EVEPYELAG TNG XWPAG Hropel va KAAUQBE( yia MOMG xpdvia and Toug

EYXDPLOUG EVEPYEIAKOUG TIOPOUG. Me XPOviké opitovta 30 £Twv propolv va KakuIttouy emola

ZAToN katd 2,22 popéq peyahiTepn auTrig Tou 1995.

2, Baoikéd MPORAUA TOU eyXWPLOU EVEPYEIAKOU Suvajikoy gival n Unapgn nepopIUEVLWV YVWOTOV
anoBfepdTwy udpoyovavipdkwy, Nou elvat uné eEGVTANOT Kat aduvatouv va KaAIYouv ouctacTIkd
HEQOG TNG EYXOPLAq {TmMomg Kat IBLafTepa TV HETAPOPWV.

3. H oupPol Twv AAWV EYXHPLWV EVERYEIKDY NGPWY OTNYV KAAUYN Hn MAEKTEIKGY avVaykoV uropel
va elval onuavtikr. H péyotn avriotoxia npog v gTiow ZATNON TENKAG EVEPYEIAG Yl HN
NAEKTPIKEQ XPrioBIG KaTd To 1995 eivar {on rtpog 1,08 (POPEQ.

4. Ot unéAotmol evepyelakol EpOt XouV, HE TO anpepvo eninedo Texvohoyiag, pikper) duvaromrta
oupBoNig oV KEAUYN TG eyxwplag Zimong gvépyelagq. H oupBoN) auTh propei va elvau
ONMUAVTIKT OF TOTIKS EMIMESO KAl OF EMULEPOUG Topelg I\mong.

o O onuavTIKOTEPOG EVEPYEIAKGG NGOG eival N BlopdZa, Bacikn kal aypoTIKDY napanpoiévTwy,
nou avtigTolxe{ oto 85% (69 kat 16% avtioToxa) TNg JATNonG TEANG EVEPYELAG Yid N
NhekTpIkég Xprioelg Tou 1995. To peydAo Buvapké g Sacikng Blopdlag opeiietal oto otn
BlopdZa Twv unapxéviwy dacdv eival Eron ya eKpETAMEUON. To BUVAHIKG QuTd SHwg
napouctélel peydin dlaotopd Kal nowihopoppia e anotéAeopa va eivar sival SUoKOAN N
eKUETANEUOT TOU.

o To Suvapikd NG NAaKAG evépyelag aviioToixe! 1o 5,2% g {ATong TEAIKAG EVEPYELQG YA [N
NAEKTPIKEQ XPrIoelg Tou 1995, MooooTd HIKpS, Tlou ogelAeTal OE MEPLOPIOHOUS (texvikoug,
KoWwVIkoUc, KATT) kKAAuyng TG Zrtnaong.

o Td aoTikd anoppippata, 1 yewlepplia, Ta KMVOTPOPIKA andpANTa éxouv eAdx ot duvarotnTa
OUPBONIG OTO EVEPYELAKS 10OTUYIO TNG XWPAS,

5. To UPNAS Suvauixd Twv OTEPEDY KaUoIHwy (Ayvitr, TUpeNG) He Ty MP6o30 TwV EPEUVLV AUEAVEL,
ytati UNdpXouv MOAREG TIEPIOXEG, TTOU Bev EX0UV gpeuvnBel akdpn SiefodiKd, Kat yiati ol EPEUVEQ
dev éyouv enektafel oe BABn peyaAUtepa Twv 500m. MpdAnia Sev yvwpiloupe akpBwg 0
SUVAHIKS TV AWV HOppWY EVEPYELaG 6nuwg USPOYOVAVBPAKEG, TIUPTIVIKE OPUKTA, yewBeppia,
KATT.

8. Me don ta avwTépw kablotatal oageg ot QnoKTA MPOTEPASTNTA Yl TO EVEPYELAKD glvotnua

’

g XWPag 1 Sledpuvon MG EPEUVAG EVIOTUGHOU EVEPYEIAKWY TIOPWV Kal MANPETTEENG YVOong
TOU EVEPYELAKOU SUVapKoU TNG XDPAag.
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Mivakag 28: Auvapikd evepyarakv opwy oty EANGBa (Erog avagopdg 1995)

[ IPQTOrENHE ENEPTEIA |[

AEYTEPOTENHE ENEPTEIA |

AYNAMIKO H.E. Mn H.E. LuvoAikr
MTHH ENEPTEIAE BePawwpévo/ | EkpeTalAedatpio AE.
AaBéoo Texvikd [GWh/a] | {MW] |[MTIN/a] [MTIN/a]
HAIAKH
dwtoBeppikd Tuotiparai[MTIN/a) 21 2,285 0,701 0,701 31%
dwtoBoAtalkd Tuotipatal[GWh/a) 2,2
1N ouvBeptva pe 1o SikTuo
AIONIKH [TWh/a} 6.460 6.460| 2.300 0,556 2,5%
TEQOEPMIA
Yyning EvBainiagi[GW] 017 0,03 179 30 0,015 0,1%
Xapning EvBaAn(ag|[MTIN/a] 0,098 0,098 0,098] 0,098} 0.4%
BIOMAZA
Mewpykd Mapanpoidvtaf[MTIN/a) 2,31 2,12 21201 2,120 9,4%
Aaoctkr|[MTIN/a) 186 9,268 9,268] 9,268| 41,1%
Kinvotpopikd AnépAntalMTIN/a) 0,035 0,035{ 0,035 0,2%
AgTikd AnopplppartaiMi/a) 3,331 0,309 928 165 0,080} 0,4%
YAPOAYNAMIKO [GWh/a] 20.000 14.780| 6.660 1,271 5,6%
ANOFAKEX
AyvitngiMt] 6.613 3.937|f 63.088] 10.603 5,426( 24,1%
Topen|Mm’) 4.339 2231 375 0,192 0,9%
YAPOILTONANGOPAKEZL
Apyo][Mbly 207-238 15,7 2,051 2,051
duoikd Agplo|[MTIN/a) 1.530 0,213 0,213] 0,213] 0,9%
[1YPHNIKA OPYKTA It} 6.000 400 5.950| 1.000 0,512 23%
ZYNONO 93.616| 21.135f 14,486} 22,537
Zrinon étoug 1995:] 42.254( 9.198{ 13,425 17,059
Avaloyla Suvaptkou: 2,22 2,30 1,08 1,32
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MAPATQI'H BIOMAZAZ ANO MIKTEL KAl AMITEIZ @YTEIEZ
KAQNON AEYKHEZ
(AnoreA£opara Sov nepirponov xpovov)

K.I1. IMavéroog, LI, AAd@in

Epyactipio Aaocikig Mevetikng kat Beatioong Aaconovikdv E1ddv
Tupnpa Aacofoyiag kar Husikod MepBdAdoviog
ApretotéAeio Mavematipio Oec/vikng
54006 Oeo/vikn, TnA. 998921-3-5, Fax. 998928

IMepiAngn

Zta niaiola tng épevvag napaywyig Blopdlag and taxvavéeic kAkdvoug
AevKNg, enTd emiAeypévol KAGVOL eykatactddnkav oe apiyn kal HIKTA @uteia
pe kuyedwtd axedaopd 1o 1985, pe gurevtikd olvdeopo I x 1p. ki
nepitpono xpoévo 2-3 xpdvia.

Ané ta anotedéopata Swadoxikev vAoTOHIOV Mou nponynRdnkav Kat
autev Tng TeAevTaiag vAotoplag nou éytve To Xedva tov 1996, npokivnrel 6t
n anddoon Ing UIKTAG @UIEiag Unepéxet onpaviikd and v apiyh gureia
(Hwoaikd) TV entd kAGVoV, agol n napayeyn Enpot Bapoug Tng IIKTAG eival
11,5 tévor/extdpio/étog kat Tng apiyolg (pwoaikd) 8,73 1évoug/extdpto/étog.

H ounepipopd 10v xAovev napouctdlet oagnh Stagoponoinon, 1600 ©¢
npo¢ 1ov atdaviaywviopd {petadld kKAGVmv), 600 ®G NPOg TOV 10avTaywviopd
(etaZv pedmv Tou (Brov kAdvou). O1 kAdvot pnopovv va Swaxpidolv oxetika
HE TNV aQuIaywVvIoTIKA Toug 1kavotnta ot Tpelc xamnyopieg: (a) toxupoi (He-
X/3, R-75, R-440), (B) ovdérepor (I-214, R-266, He-X/10) xar (y) aodeveig
(1-262)

Abstract

Seven selected poplar clones for their yield performance and behaviour
under isocompetition and allocompetition were planted in pure {mosaic) and
mixed plots, in February 1985, at spacing Im x 1m,

From the results obtained in successive harvests (5 rotations) every 2 to
3 years, it was found that the biomass production was the following: (a)
biomass production is always higher in the mixed planting than in the pure one
(mosaic). In the last harvest {(February 1996, fifth rotation) the mean oven dry
weight of mixed clonal planting was 11,5 ton/Ha/year, while in the pure one
8,73 ton/Ha/year respectively, (b) the production in this rotation was reduced
compared to the corresponding vield of the previous harvest, by 10% for the
mixed and 25% for the pure plantation.

The clones show clear differentiation with respect to their performance
in pure (isocompetition) and mixed stands {(allocompetition). In this respect, the
seven clones can be distinguished in three categories: a group of three clones
(He-X/3, R-75, R-440) which are the best competitors with high yield, three
clones (I-214, R-266, He-X/10) which seem to be neutral and one clone {I-262)
with considerably reduced yield compared to the pure stand.
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Eioaywyn

O1 quTeieq Blopalag Taxuaugwv SacOoTOVIKWY EIBWV, EXOUV WG
otéY0 TNV MAPAyWyr HEYAAWV TOCOTTWV MPWMG UANG OE HIKPO
nepitpono xpévo (2-5 xpdvia). duTeleq Tou eidoug autol Exouv apxioel
ané ta péoa mg dekaeTiag Tou 1960 (McAlpine et al., 1966) pe okomno My
napaywyn Blopdlag yia XapTomoAtd, iveg, evépyeta kA H taxumta
aufnong oe veapr NAikia, n avayévvnon pe mpepvophactuata oe
BlaSoXIKEG UNOTOM(EG, N TaxUmTa auEnong oe TMUKVEQ QUTEiEG, OMwg
£Miong N MAACTKETNTA NPOTAPUOYNG OTO MEPIBAMIOY gival puepikd and Ta
BAOIKA XAPAKTNPIOTIKA yla T Xpnogonoinon evég eidoug o QuTeieq
BlopaZag.

MoMAd €idn Tou Yévoug Populus, TAnpoUv TG TAPATAVW
NPoUNoBETelg, kal emMAgov MoAAnAactdlovral Ue HooxXeUpuaTa, YEYovoqg
nou anotelel omuaviiké TAEovVEKMuUA OtV dueon  agonoinon
QMOTEAEOUATWY YEVETIKAG BEATiwoNG kat akdun ot pagiky napaywyn
ouolGpopPoU PuUTELUTIKOU UNKOU (Mavétoog, 1994).

‘Exel akéun anodeixtei 6t ot kKAWvol (yevoTtumor) AeUkng
S1APOPONOoIoUVTal WG MPOG TNV Andd0o0T] TOUG, 08 TXEDT] e TO PUTEUTIKS
OUVOEDHO (TUKVG - apaid) Kal Tov TPomo eykatdotaong mg Quteiag
(QuyAg - HIKTY). OpLoUEVOL KAGVOL, QUEAVOVTAL IKAVOTIONTIKA U8 TIUKVEQ
QUTEEQ eV() AM\oL petovekTolv (100avTAYWVIOUSG), OF TIEQUTTWOELG OE
HIKTWVY PUTELDV Ol KAWVOL TAPOUaIAZouv SIaPpopeTIKY oupneplpopd oTov
avtaywviopd. H oupnepipopd Twv KAOVWV (Yevotumwy) ™G AeUKng,
eAEYXETAI YEVETIKA KA 1) OWOTY) EMUAOYY) Propei va cupBariel omy avgnon
napaywyig Ploudfag (Panetsos 1980, Mavétoog k.a. 1992, Adam 1980,
Wuehlisch, 1990).

ATOTEAETUATA TPIOV DASOXIKWV UAOTOHILV, TIEIPAMATIKAG PUTEIaG
EMTA KAWVWV AeUKNG, O apiyn (Mwoaikd) eUTEUOT) Kal 0e PIKTY, anedeigav
SIAPOPETIKY) CUUMEPIPOPA HETAEY Twv KAWVWV Kal ak6un 6m n pkm
guteia eivai o anodotikr and mv auyn (Mavétoogk.a., 1992).

Imv napodod avakoivwon Tapoucidfovrar - anoteAéopara
napaywyng Popdfag Tov MEUMTo MepITpono XPovo MG QuTeEiag mou
avaeépBnke napandvw. EMdKeTal va epeuvnBe( n ouuneplipopd Twv
KAOVWY HETA ard mévie SladOoXIKEG UANOTOHiEG kal avayévvnorn He
npepvoBAAOTAUATA KAl KGN 1) EEENEN NG anéSoamG oTo XPOvo.

YAIka kar p£6odoi

Onwg éxel avapepBel avaluTikd oe mponyoUpevn avakoivwon
(Navétoog k.a., 1992), n PuTEia eykaTaoTaBnKe To 1985 oTo MEIPAUATIKO
kévTpo Tou Epyaommpiou Aaoikriq Mevetikig kat BEATiwong Aaoomnovikwy
Ei30v ato Aypéknua Tou A.MN.0. duTeUKAV CUVOAIKA ENTA KAWVOL TIOU
eixav emAextel and To npdypappa YEVeTKrG BehTiwong MG Aelkng, Yia
mv TaximTa auEnong Toug KAl T GUUMEPLPOPA TOUG T8 100avTay WVIOHO
(MukvéTTa) Kat aAhoavtaywviopd (UiEn khwvwy). (Mivakag ).



KAvivog Mpogheuon MogooTo

uypagiac
1-214 Elgaywyn and lraiia, uBpidio P. deftoides x P. nigra 121,8
1-262 Ewoaywyn and lrakia, uppBio P. deftoides x P. nigra 124.9
R-75 Eloaywyr and Pounavia, P.deltoides 119,2
R-266 Eioaywyr} and Poupavia, P.deltoides 125,3
R-440 Ewoaywyn and Poupavia, P.deltoides 115,5
He-X/10 YBp{&io Tou Epyaotnplou pag, P. deftoides xP. italica | 117 8
He-X/3 YBpiSto Tou Epyaotplou pag, P. deltoides x P. italica | 129,0

O newpapatkée oxedlaopdg meplhapBdvel (a) Tpelq MANpwg
TUXQLOTIOINUEVES ONABES (EMavAAPEIS) e ENTA MEPAHATIKA TEPAXIA TIOU
avuoToiXoUv ot apyr] QUTEUOT] EKACTOU amd TOug EMTA KAWVOUG, HE
QUTEUTIKS OUVSEapo 1px1iL, (B) HIEN Twv eNTA KAWVWV HE EPapUOYH TOU
enava-Aappavopsvou R-7 Tou KugeAwTtou oxedlacuou (dacouiag, 1981),
pe anéotaom HETAEU Twv PUTWV 1|1

O nepitponog xpovog opiomke ge 2-3 xpdvia, 0To TEAOG Tou onolou
yivetal amogihwtiky] uhoTopia, 1 3e avaygvwnom TPOEPXETAl anod
NPEUVOBAACTIHATA TWV UMOKEIUEVWY TIOU Mapauévouv oto £5agog and
mv apxikr pUTeuon. Metd v uhoTopia ZuyileTal To gUVOAO TWV PUTWV
(xAwp6 Bapog) avd KAWVO TG MIKTAG PUTEiag kat avd nelpapankd Tepdaxio
mg ayoUs. 2 ouvéxela unohoyiletal, peta and Efpavon oe poupvo
JelypaTwy and kabe KAWvVo, To mMogooTd uypaociag kal 10 Enpd Bapog, To
oroio avdayetar os Enpd PBdpog (tévolektdaplo/xpdvo). H avaywyn
MIPOTPEPEL OOIOpOPPIa o GUYKPIOT] TWV ANoTEAETUATWY, EKTOG AUTOU
Spws amoTeAe( HETPO TMOU BIEBVWG XPNOWOMOIETal oy napaywyn
puTeElY Blopdlag.
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Anotehéopara - ZuiTnon

a. Apiyrig puteia
H napaywyr) Enpniq BlopdZag (tévor/ektaplo/xpovo) kdbe KAwvou,
omv néUTm uAoTopia, mapouaidletal oo Zxedidypappa 1.

Ixed. 1. Napaywyn Blopddag (tévol/Ha/xpdvo) Tou kdBe KAwvou oV
apyr guTeia kat oUyKPLOT TG HEOMG Tapaywyng Tou 1996 ue aum)
™G nponyoUevng UAOTOMIAG.

vHelyear
S
|

D Average

-1 mPehary

R-440 1-214 R-266 Average Pr.harv.

Clonas

Ané Ta anotehéopata @aiveral KaBapd n CUuVolKr mapaywyn
(MEoOG GPOG) ™G QUTeEiag, Ot OXEOM HE AUT] ™G TIPONYOUHEVNG
uloTopiag, eival peiwpgvn katd 25%. AapBdvovrag de undyn 6T PEXPL MV
nponyoUlevn ulotopia Umfpxe auinmkn Tdom 1 oTaBepdmra
napaywyng, Ta anoteAéopara propolv va anodobouv o Ueiwon mq
MPEUVOPBAACTIKIG IKAVOTNTAG TWV UMOKEIPéVaV. H peiwon aut) avapevetal
YlaT Xel epPavioTe( kat o€ AAAA £idn), paiveTal 3 6T Yia TN CUYKEKPILEVT
QUTElQ TO BPIO IKAVOTIOINTIKAG AvayEvvnong He TpepvophacTriiata eivat
TéooepI§ MepiTporot xpdvol. Mpénel yl'autd oe @uteieg Blopdag va
yivetal avavéwon ™G QUTEag Pe AnMOpdKPUVOT Twv MPEUVV Kal va
akoAouBei qUTeuoT. Eivar eniong cagég, 6T 1 mapaywyn WETAEy Twv
BaPopwV KAV SlapePEl anpavtikg kat 6T ot kKhwvot He-X/3 kat R-440
gival ot MAéov Tapaywylko{ Ot QUIYEIG PUTE{eq TUKVOU QUTEUTIKOU
ouvdéopou. H oupmepipopd Toug TPETEL va anodobel omy HakpOXPOvIa
Slampnon akuaiag MPepvoBAACTIKNG KavomTag. Eival y'autd kAwvol
mou mPEEMel va XPNolHorotoUvIal KAtd mpotepatdmra Oe QUTEiEG
Blopdiag.



B. Mixrr gurteio

H napaywyn ava khwvo ot Jikt puteia, HeTd and avaygvvnon ae
Tévoug/Ha/ypdvo mapouatdletai oto xeddypappa 2.

Zyed. 2. Mapaywyn ™G UKTG puTeiag (oe Tovoug/Ha/xpdvo) avd kKAwvo
Kat  oUykpeiom g HEoNG napaywyng Tou 1996 e auti mg
TIPOTYOUHEVNG UACTORITG.

20 - R e e e i A e e e e e

w3
BXx10
P BI-262
BR.75
BR-440
BI-214
BR-266

1 Average
| mPe na.

-214

AvAAuon naparakTikomMrag £5elEe onpaviky Stagopd petagl
KAWVWY He gagr] unepox twv: He-X/3, R-75 kat R-440 ot ornoiol de
SlaPgpouv oNuavTIKA Petagu toug. H napaywyn Twv TPV Tapandave
KAWvVwY avtiototxel oto 60,35% TG OUVOAIKNG Mapaywyng Twv entd
KAWVWV. (Zxed. 3)
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Ixed. 3. MooooTaia CUHHETOXT TWV ETTTA KAWVWY 0T OUVOAIKT) Tapaywyn
BropdZag MG MIKTG PuTEiag.

|-202
kb

x-10
12%

R-266

R-440
17%

H ouvoAlkf mapaywyn (ZXeD. 2) elvat usnwusvn katd 10% ano myv
nponyoupevn u}\oroula nou Seixvel 6T N KT PuTeia eival mo otabepn
omv napaywyn napd m Heiwon ™G MPeuvoBAACTIKAG  IKAVOTNTAG.
daivetan 6T N peluxm aut) s&noopponerral pE TV KaAUTEEN exuem)\}\eucm
Tou auENTKOU XWPou and Toug KAWVOUG HE toXupn avTaywvIoTIKA
kavémTa.

310 szélaypauua 4 énou yivetal OUYKPION NG TAPAYWYNG TWV
KAOVQV OF autyr kai JikT) QuTeia, mapouoiaetal T eENg evdlapgpov
anore}\sopa 1 0elpd KATATAENG Twv KAWVWY OtV aulyn oe oxecn pe ™
UKTY) TAPOUOIAZel onpavTiki 6laq>oponom<m Smv apyr QuTeia n oepa
KaTaTaEnq gival ékppaon g kavéTag Twv KAWVWY va augdvovtat oe
HUKvn @UTEUOT), UNG OUVONKEG loavmywwopou I deutepn nspmrwcn n
oe1pd KaTaTagng ekppagel mv AVTAYWVIOTIKY IKAVOTNTA TWwV KAOVWY 6Tav
auTol gpuTteovTal ot Hitn (a)\}\n}\oavraywvtouoq) Eival oagng n didkpion
Twv KAOVWV O€ TPE(g 1oxupoUs aviaywviotég (He-X/3, R-75 kat R- 440},
Tpeig ou sp<pav1(ovml oudétepol (I-214, He/X-10 kai R-266) kau €vag (I-
262) e oaq)u)q usnwuévn QVTAywVIOTIKY)  IKQVOTTa, Kal avriotolxn
ouHHETOXT} TNV Mapaywyr BlOpaCaq (Zxed. 3). O kAwvog |-262, ortwq Kai
ot KA@voL He-X/3 kai He-X/10 eixav deifel mv idla oupmepipopd oe
nponyoupeva nelpdpata avraywviopou (Panetsos, 1980).



Exed. 4. ZUykplon napaywyng KAWVWY o apyn kat HikT guteia
(Eepri Biopdda tn/Ha/étoq).

TévorexTapio/érog

1 T queeog

Ané Ta anoteAouaTa Mou NAapousIacTNKAy NPOKUNTEL JaPwG 0T N
péon napaywyr Bopdlag om MIKT PUTEUOT UMEPEXEL onpaviika and
auT ™G aptyolg. Akun 6T oe HEANOVTIKEG aplyeiq guTeieq eivat duvatin
avinomn Mg anédoomng XPNOIMOTIOIVTAG Toug MAgoV Tapaywylkolq
KAWVOUG, 6nwe sival ot He-X/3 kat R-440. Mapapével dpwg va SoBei pa
andvmon, oxeTikd ye ™ Suvatdmra avEnong Mg andédoomG HEANOVTIKWY
MIKTWV QUTEDV. Eival SnAadn epikm) n at&non av xpnoiponoindolyv pévo
o1 kKhwvot He-X/3, R-440 kai R-75, ot ornoiol napouciaogav T HEYIOT
andédoom oy NapoUoa WKTY QUTEIA TWV ENTTA KAWVWY;

AnoteA€ouara nou nporiABav and neipapa nou eykataotaenke oTo
netpapankd kévrtpo tou Epyacmpiou pag, 1o oroio neplhappaver toug
TPEig KAWVOUG Tou avagépbnkav napandvw, divel A NMPOKATAPKTIKY
andavmon oo oXeTikd epwmua (Mavétoog k.a., 1996).
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Yno

K. I1. Mavétgov], I I. AMZéne, E. Nétowad, A. E. ®édnd
wxat AK. Ai\e{uv&pﬁ5

Epyaotipio Aaowkng Fevenkig km BeAttwong Aaoonovikdv Eiddv
Tunhpa Aaoodoylag & Puoikov INepiBaAAoviog
Apiototéieto [avemorimo Oeooatovikng
54006 Oeofvikn, TnA. 998921-998925, Fax 998928

MNEPIAHYH

Tnv dvo¥n tov 1993, eykataotadnke aro Aypokinpa tou Epyaomnplov Aaoiwkrig Tevenkng
kat BeAdwong Aaconovikdv Eddv tov ATLO, npokatapkriké neipapa andboong oe Bopala
TECOApOV  EMAEYHOVOV  KADVDY  AgUKNG, H oquiela éyve oe pn 1ov kAGvov avd 8o
(aAdaviayoviopdg) kar aptyidg  {ioaviayoviopdg), pe  guievtikd obvdeopo 1XIp kar  kuyeAwTo
nerpapanké oxedaous, Or kddvor emAéx8nkav Baoer anotedeopdiov nponyolpeveoy Nepapdioy Kat
fitav o1 wxupoi aviaywviotég He/X-3, R-75, R-440 ka1 o ao8evii¢ aviaywviotig 1-262.

And 1a anotedéopata g npding vdotopiag nou éyive 1o 1996 kar 1@ avintikd ortoixela
vyoug kat Srapéipou npokuniet 6m=
a) H pdon anddoon 1ov mkidv @uietdv unepéxet évavit ekefvng touv pwoaikol 1oV apydv, oe
nooootd nov gidvet 1o 50%.

8) “Ofeg ot piktég guisieg napovoiacav unepoupnAnpwpaTiki oupneptpopd kat vnepefxav oe ancdoon
ané exkelvn 1wV aptydy QuUIEIGY, evd vynAdTepa oe anddoon anodelxdnkav 1a piypara R-440 X 1-262
ka1 R-440 X R-75,

y) O kAdvog R-75 efvar kAcdvog pe ouvSérepn avilSpaon otov aviayoviopd, ovvdudletat dpota pe
1oug 8o dAdoug 10xVpovg aviaywviotég R-440 kar He/X-3 ka1 napovoiafer tnv vynidiepn anddoon
oe oxéon je Toug aAdoug kAdvoug o aptyi guTevoN,

8) Ynapxer vynAn ovoxénon peraf Siapéipouv ka1 anddoong oe Enpd Bapog 1ev kKAGVOY Asvkng.

Ta napandve anotciéopara napovoidfovv efaipenikd evdiagépov kat elvar Svvardv va
afonoindotv dpeoa ornv npan.

ABSTRACT

During the spring of 1993, a preliminary experiment was established in the Nursery of
Laboratory of Forest Genetics and Plant Breeding to test the biomass production of four poplar clones
under isocompetion and allocompetition. The experimental design was

1. Ka8nyntig Aaoikiig Tevetikig & BeAtiwong Aaoonovikdv Exdov - ATLO.
2. Baooddyog, M.Sc., tou ATLO.

3. BaooAdyog, M.Sc.

4. ®ormitpreg Tpipartog Aaoodoylag kar D.IL
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honeycomb design at 1X1m. spacing. The experiment included six mixed plots {with combinations of
two clones) and a mosaic of four pure plots. The four clones tested were R-440, R-75, He/X-3 and I-
262.

From the data of height and diameter and the weight measurements of the first rotation in
1996 the following were found:
1) The average production of the mixed plantations surpassed that of the mosaic of pure clones at
50%.
2) Al mixed plantations exhibited overcompensation and the best mixtures proved to be R-440 X R75
and R-440 X 1-262.
3) Clone R-75 proved to be neutral, exhibited the higher production in pure plantation and performed
very well with all the other clones in the mixed plantations.
4) There is strong corellation between diameter and dry-matter production of the clones.

The above results are very interesting and could be used in practice.

EIZATQIH

O1 Saowkég gursieg Blopdfag mKkpob mepitponov xpdvou anoteAolv HOPPES
kaAAEpyeIag Tov ouvduddovy EVIATIKEG KAAMEPYNTIKEG TEXVIKEC, OTEVO (PUTEUTIKO
obVSEOIO, KpolE MEPITPOMOUG XPOVOUC Kal Xphon Saconovikev 16V Mov EXTOG
and Tnv Tayxvatfeild Toug xapaxmpiloviar = 1) ané Suvarétnia avayévvnong pe
npepvoBAaoThpata,  2) avinpévn Svvardtnia Séopsvong NAIGKAC EVEPYEIAQ KAl
gupeia npooappooTiki kavéTnta oe roidia nepBaiidviov.

O guteleg Bropdlag eykadiotaviarl pe oTevS QUIELTIKG oUVBeECHO Mpdyida Mov
avaykalet 1a @uTd va aviayevifoviar woxvpd yia mmv elaopdiion twv avayxaiov
népwv yia v avantufh Toug (BpenTikd ovotatikd, Vepo, Pag, kAn). “Ero, opioupe
©¢ QUIQYOVIOTIKA 1KQVOTRTA EVOC (UTOU TNV IKAVOTRTA Tou va avdvetar vnd
ovvdhkeg aviayeviopov e Tov (810 # Sagopetikovg yevotinoug (Adams, 1980).

“Otav n  @uigia efvai povokAovikn  (apiyng) 1018 avagpepopacte  Oe
1gavtayewviopd, onov eve dAa 1a @utd éxouvv Tic idieg Suvardtnieg Kat AnatTRoEIg,
gviobTol  Oplopgva @uTA anodiSovv kaAvtepa, karaméoviag Ta YEITOVIKA TOUg,
ekpeTadAevopeva 1o kaditepo pikponepilBaidov oto onoio guovtat “Otav n @uteia
givat mkA  pe 800 K mepoodtepoug  KAwvoug  1oTE avagepopacte o€
aAdavrayeviopd, OMov n unepoxn O ANGSOON OUYKEKPINEV®V YEVOTUM@V EvavTi
dAAwv opeidetar oTig KAnpovopovpeveg yevetikég Slagopég petafl Toug w¢ mpog 10
XAPAKTAPA TNG AVTIAyWVICTIKNAG 1KavéeTnTag, nov giva avefdptntog and 10 xapaxkipa
m¢ andSoong (Adams 1980, Sakai 1955, Donald 1963, Panetsos 1980). Ta
napandve éxovv peydin onpacia yia mv emioyn, yati gival Suvardy gvag kAmvog,
nov anovola aviaywviopoy éxet dprotn addnon, og ouvvdixeg aviaywviopov va
votepel onpaviikg (Wuehlisch et al. 1990, Panetsos 1980, Adams 1980).

Topgwva pe Tov Adams (1980), av o1 kievot Bpiokoviat oe pi&n ava Svo
16Te opifovial Téooepig Tonot addaviaywviopoi= 1) Ouvdétepn ovpneppopd, étav n
anéSoon kal 1wv 8o KAGVeY Sev EMnpedfeTal and Tov aviayeviopd Kal napapével
iSia pe exeivn TV auydv uieidv, 2) ZuvpnAnpwpatiki ovpnepipopd, oétav 10
képSogc oTnv anéSoon evég KAGVOUL 100UTal PE TNV anwAela g anodoong 1OV
aMov, 3) Ynepnapaywyikfi ovpnepigopd, é1av n anodoon tov piypatog vnepEXel
and ™ péon anddoon Tev KAGVWV Of apiyn @UTevon kar 4) YrnoAemépevn
ovpnepipopd, 6tav n anddoon Tov piypatog voTepst Tng pEong anddoong  TwV
KAOVOV O aptyn @OTELON.



MetaZd 1wv eidév nov ypnowonotovviar oe SAo Tov kdéopo yia
gureiec Biopddag pikpol nepitporiov xpévou efvar kar n Agdkn, anotedel e ToO
povadikd iowc Sacikd Sévipo nov xpnotponoeital and 1SINTEC PE OKONS OIKOVOPIKG
o@EAn avtayoviotikd g yewpylag. To yévog Populus  nepidapBdaver eidn pe
eknANKTIKEC Suvardtnteg mpooappoyng oe nowidia neptBarAoviey kat egappoyig
uedédwv yevetikrc BeAtimong (Mavéroog 1980, 1991, 1992).

To Epyactipio Aaotknig Tevenxng kai BeAtimong Aaconovikav Edév tou
AT1O. avayvepifoviag v Aevkn cav éva eArudogdpo Saconovikd efdog, Zexivnoe
andé 1o 18doc g Sexaetiag tov 1960 éva mnpdypappa yevetikig BeAriwong pe
ovykekptpgvo  oxediaopd kar  otdyoug. Anotédecpa Tng pakpdyxpovng avtig
SpaoTnpdTnTag sivar n ermAoyn yevenkd BeAnopévey kAdvey Aevkng, katdAiniwv
yia quteiec napaywyng ZoAov, @ureleg napayeyig Biopdalac xar yia kaAAemoTiKovg
agronovg.

H napovoa epyacia anotedei owvéxeia nepdparog Soxkipnig entd kiovev ya
napaywyn Bopdlag uvrnio ocuvBikeg aAdaviaywviopol Kar 10aviaymviopov, Tnou
eykatactddnke 10 1985 ot10 newapatnkd xévipo tov Epyactnpiov oto Aypdxinua
tov ATTO. And 10 avetépw neipapa npotkvye 6T 1) n napayeyn Bopdfac om
mKTh utela vnepéxel capmg and ekefvn g aptyodg, 2) o kAdvor Siagépovy wg
npo¢ Tnv avtiSpach Toug otoug Svo TéMoug aviaywviopov kar Sakpidnkav oe
wyvpolic aviaywviotég (R-440, R-75, He/X-3), ovdétepoug otov aviayoviond (1-214,
He/X-10, R-266) ka1 advvatouve aviayeviotég (1-262) (ITavétoog k.a, 1992).

Ixondg Tng napovoag epyacia¢ elvar va anavinoel ©To gpaTNHa av Ol
1woxvpol avtaywviotée kar nAgov napaywyikol oe Biopala kAdvor Ba ovvexioovv va
elvat 1o 810 napaywyikol, av BpeBoiv og pifn peraZtd touvg ava dvo kadig kar e
pi&n pe aodevh aviayovioti.

YAIKA KAI MESOAOI

To Mdprio touv 1993 eykaraotddnke ot10 nepapatikd  kévipo ToU
Epvaotnpiov oto Aypdéxtnua touv AT1O. neipapa anddoong ot Biopada tecodpwv
KAGVeY Agikng, ot piZn petaZy Toug avd 8o KAt O PWOAIKS AUIYHY PUIEIV.

O1 xAdvor nov xpnotponowridnkav fitav o1 R-440, R-75, He/X-3 ka1 1-262 ka1
grudéyBnkav Bdoel Tov anotedeopdtmv nponyotpevoy nepdparog Gopdfag pe enta
kAdvoue (TMavérooe k.a., 1992) nov é8eife én or R-440, R-75, He/X-3 eivar 1oxvpoi
aviaywvioTtég éve o [-262 aodevnig.

MINAKAZ 1. [Tpoédcuon 1ov 100dpmv KAGVOV kal NooooTtd vypasiag.

KAdvog [MpoéAeuon % vypaoiag
R-440 Eicaywyn and Povpavia P. deltoides 1155
R-75 Eicaywyn and Povpavia P. deltoides 119,2
He/X-3 Y8pidio tov Epyactnpiov P. deltoides X P. italica 1178
1-262 Eioaywyn ano Itadia P. deltoides X P. nigra 1249

To @uievTikd VAIKG ATav pooyevparta pikoug 40 ex. xal opoidpopEoy NAXoUg
yia 6Aoug Toug kA@voug kat nporAdav and utd nov avantvxdnkav GTo PUTHPIO TOV
Epyaotnpiov. [lptv and tn @utevon €yive epnoTiopdg TOL KATG TERPATOG TWV
HooXeVHATOY ot SrdAvpa euTikig opidvng 2000 ppm IBA.
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Tptv and tn @OTEVON N EMEAVEIA TIPOETOINAOTNKE HE TPOAIAKN  KAARG
nowtntag £8dgoug (40% apyirdddeg kar 60% auuwdeg), 10 onoio omn Ovvéxsia
opoyevonomdnke kar wonedmdnke.  To £8agog mov npootédnke ergpaveiakd
avapixdnke pe 1o vnoksipevo, pe otavpe™ dpwon oe 8a8og 50 ex. kat ppeldpiopa.

To newpapankd oxédio  efvar  kuyedwto-kivntod  efaydvov, mouv oV
nepintwon ¢ HiEng Twv KAdVwy KABe @utd nepiBaiierar and €41 @utd Tov dAMov
kAwvov. To nefpapa neptdapBdaver g8 pikiég @uteieg twv 48 @utdv n kdde piq,
onov kade kAwvog avtinpoowneletal pe 24 @uId kat 18aoepig amyelc , onov o Kdde
KAOvog avtimpoownetetal and 36 gutd. H @itevon éyive €101 ote 1o kade @uid
va 1oanéxer and ta vndtowa €€ rov 1o nepBatovy kara 1 p.

H nepinoinon 1wng @uteiag nepieAdpBave katanoAépnon  {iaviov  kat
notiopata otn Sidpkeia 1ov kKafokaptoL.

O petproerg Twv avintikdv xapaxktipov (Sidpetpog, Gyog) kadwg xar n
{byvion Twv @uiwv éytvav ato Tépog tou Tpftou xpdvou and Ty eykardgtaon ng
putefag.  Ta v avddvon tov Ssdopgvwv kade @uieiag (aptyoug h ktig) dev
eAM@EdNOaV vndyn 1a MEPIPEPEIKA QUTA PE OKOMS Tnv ano@uyn o@AApNaATog Adyw
¢ aAnAeniSpacnig ToUg PE Ta YEITOVIKA QUTA TV AAAWV QUTEIDV.

Ta Sebopéva 1ov xAwpod Bapouvg nov nmporAdav and ™ Jiyion 1wV QLIGV
petatpdnnkav pe avaywyi oe Enpd Bdapog (tdvor/ektdpio/étog), re okond v tnapén
OHOIONOPPOL PETPOL CUYKPIONG.

AMNOTEAEZMATA KAl LYZHTHEIH

Z1a Saypdppara 1, 2 kat 3 aneikovierar n OXETIKN KAtdTaén Twv TECAAPWY
kAOvov Bdoet tng péong andSoong @uTol O apyR Kat PIKTR @QUTELOR, yid TOUG
Xapakmpeg tov Enpot Bdpoug, Tov youg kat Tng Srapétpou.

Znpd Bapog




MdpeTpog

P

Aamotdvoupe 611t n oxeTkn katdradn Twv KAdOvov otoug Svo  Tunoug
eutetdv napapével n idg, ektog and tov kAdvo R-440, nov ané Sebrepog os
andédoon otnv apyi @ureia karatdoostat MPATOC oTN PIKTA Kat yia 1oug Tpeig vrd
peAdtn xapaxtipeg. Aioonpeiwtn eival n ouprnepipopda touv R-75 nou napovotadet
otadeph anddoon otnv apyd kar Th pIKTA  @uiefa, npdypa nov onpafver 6Tt
MAapapével avennpéactog and Tov aviaywviopd oTny MpodTn @don Tou nepdpartog Kat
yiautd tov xapaxtnpifovpe ovdérepo (Adams 1980, Wuehlisch et. al. 1990).

Zro &idypappa 4, napovoialetar n pgon anddoon SAwv TwV PIKTIOV QUTEIOV
Kat n péon anddoon ToU PWOAikol TV apiy®dv @UIEIDV TV TETOGPV KADV@Y OF
Enpéb Bdpog (tnfha/étog).

Aviypappa 4. Méon anddoan twv pKTeY QUIEWIV KAl TOV puoqaikod Ty amytv oc Enpd Bdpog

npé 8épog (tn/ha/éroc)

Mixr Ay

Tonog qureiag
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Eppavig efvar n uvngpoxhn tng péong anddoong Twv HIKI®V QUIEIDOV OF
Biopaa évavtl ekeivng TOV pWOAikoy TV apy@v, nov @Taver HAAIoTa OE NMOCOCTO
50%. Avté Bploxetat oe nANpn ovpgwvia pe anoteAéopata kKalr AAAWY EPELVNTAOV
{Adams et al 1973, Adams 1980, Tauer 1975, Wuehlisch et al. 1990, Panetsos 1980,
Panetsos et. al. 1992), nmov emonpaivovy v unepoxh o anddoon 1wy HIKTOV
QUIEIOV KAWVoOV EvavTl Tov aityev. H vrepoxn auth Twv HIKIOV @UTEIBY, obpguva
pe tov Adams (1980) Sev Ba npéner va pag npoxadei gknAngn, apov 1a daoikd @ura
géxouv efefixBei omn @Uon KdAtw and ouvvdikeg £viovou aviaywviopov, Tou
npoépxoviav and v noddn xar dapveddn BAdotnon aAdd kat and Sévipa tou idiov
h ka1 SiagopeTikov eidoug.

To Sdypappa 5 napovoialet Ty extipnon anéSoong oe Biopada (Enpod Bapog
oe tn/ha/étog) Twv £&1 MypATeV Kal TV TECOGPWV AUIYOV QUIEIOV ToV KAGVWY
Aevkng.  Zinv kdde omiAn piypatog epgavidetar n ovvelogopd tov kGde evog and
Toug 8o KAGVOULE oInNV cuvoMKi Tov anddoon.

ooy 5 Mhpovant Bopdes (Ened Bapog titalérod 1y ey i gy quredis ki Aakayg

8- o
. o~
O
- &

np6 Bépog (tn/halérog)

T2 440X
3

Kauvor o wifn ke amyeic

Marmotdvovpe 611 opiopévot ovvSuaopol kAdvev unepéxovy oe anodoon
and 1i¢ apiyeic @ureieg, kar ot mAgov vynAoanodotikoi eivat o1 R-440 X R-75 kat R-
440 X 1-262, eved akorovdei pe pn onpaviikin Slagopd otpgwva pe 10 t-KpITHp1o, 0
ovvduaopde R-75 X He/X-3. O o xapndoanodotikot ovvSuvacpoi eivat or He/X-3
X R-440 xait He/X-3 X 1-262, nov €xovv oxeddv ion anddoon pe Ti¢ nepioodiepo
anoSotikég apyeic @uieieg Twv kAdvov R-440 xar R-75.

Qavepri eivat n ovpBoAn Tov kKAwvou R-440 otnv anddoon twv piypdrov
nov ovppeTéxel Kat nov efvar ndvia peyaAdrepn and exeivn tov Seltepov kAmvou.
O ovdéigpoc kAdvoc R-75 ouvvbvdletar moAd kadd xar pe touvg Tpeic dAdoug
KAGvovg, aveZdpInta and TV aviaywvioTIKA TOug Kavotnta, evd kat ta Téoogpa
piypata ota onoia ovppetéxet éxovv MoOAD kavornomntikha anddoon, kadag eniong
napovoiael Tnv Kapvtepn anodoon oe apyn @brevon. Ga prnopovoaps Aomodv va
OVPNEPAVOUNE OTI N CUHHETOXM EVAC OULSETEPOU OTOV aVIQYwVIOHO KA®vou ota
piypara da pnopovoe va pag e€acgadiost pa wavoromntikh anddoon avefdpinta
and v andédoon 1ov Sevigpov KAGVOU.

Ta ¢4 piypata xkAdvev mov ouppetéxovy oto mapav nefpapa napousialovy
LNEPOUPNANPOHATIKA CUPNEPIPopd Kat €Nopévmg, n andSoan Toug unepgxel and n



péon anédoon TwV apydV QUIEGY Twv 800 KAGVWY, MOU HETEXOLY kade ¢opa
o’avtd. To yeyovée auté abppwva pe Toug Adams (1980), Whuehlisch et al. (1990),
Tauer (1975) ogeiletat 610 yeyovég 611 0 évag yevotunog kepdiget MOAD NEPICOOTEPO
oe andSoon and TNy ARdAEIA IOV ONPEI®VETAl OTov BevTEpO,

Ta anoteAéopard pag Bpioxoviar oe ninpn ovppwvia pe autd AaAdwv
epevovntdov (Adams 1980, Tauer 1975, Wuehlisch et al. 1990) ka1 Sivovv 1nv
EVTUMWON OT1 O XAPAKTAPAC TN aVIayWVICTIKNAG kavotntag efaptatal dpeca and 10
Svvapké oe adénon nov napouvotdlovv ol Mo 1ayvavieig kAwvor, nov gival kar ot
mo kafoi aviaywviotég.

O éheyxog oLOKETIONG Twv Tpdv xapakthpwy £8eide o1t n andédoon TV
kMOvoy {oe Inpd Bdpog) ovoxetidetar woxvpdtepa pe ™ Sidpetpo (LT ouygnong
r2=0,85) ané 6m pe 10 vyog (CLVT. CVOXETIONG 2=0,76).

Eneidh o ioaviayeviopdg kal o enéktaon o apdaviaywviopds  eival
oUOOTIKA Meplopiopévol o’auth Tn @don g gutelag, Adyw Twv SvokoAov
£yKAT4OTAONG KATA Tov mp®To Xpdvo, avapgvetar 61 n Sebrepn Sietia 8a sivan
KaDopIoTIKN yia TN GUHMEPIPOPA TRV KADVOV.

Téhoc Sa npénet va Tovicovpe 6Tl 10 AMOTEAEORATA TG00 TOV MAPOVTOG
NEPAPATog 600 Kal Nponyovpvey, anodeikviovy noco peydanog eivat o pdog mov
propef va maifet n emAoyR Tov COWOTOD PUTEVTIKOU VAIKOD addd kat Tov TPOMOU
gykardotaong pag uteiag Biopddag yia mv peyiotoroinon tng anodoong tng, oTn
povéda 1ov xpdvou Kat g éktacng. H yvoon dpwg autdv TV NAPAPETPWV
yia kade ovykekptpévo nepilBdAov nmpoxlmier pe  katdAdAnio oxebtaopd  kat
MEPAPATIONO.

LYMIIEPAZMATA

Ané 1a anoteAéopara Tov MpdTov Nep{Tponov xpovou neipdpatog andédoong
oe Blopdla 1e00dpwv KAdvwy Astkng (3 10XVPpGOV AVTAYWVICTOV Kal gvdg acdevoug)
oe ouvdiikec taaviaywviopol kat addaviaywviopot (oe pign avd Svo), e€dyoviat 1a
napaxdrw cvpnepacpara=
1) H péon anddoon 10v NKTOV QUIEIGV TV KAdVev avd 8o vnepgxel Tng péong
ané8oong Tou pwoaikol Twv apydv QUIEWY katd 50%.
2YOfa ta piypara enédeifav unepoupMAnpOPATIKA OUHNEPIPOPY, GOTE N anoSoon
ToUC VA UMEPEXEl 0aQOE Tng péong andéboong  Twv S0 kAdvwv ot ovvOnhkeg
10avtaywvicpou.
3)[MAéov anootikd anodeixdnkav ta piypata R-440xR-75 kar R-440X1-262.

4)0 kAdvog R-75 sivar kAdvog ovdétepog OTOV aviaywviouo, ovvdvdetar dpiota pe
TOUC 10XUPOUC avTaywvioTEg Kat Tov acdevi  kai napovoiddel v peyaftTEPn
anédoon og apiyn @OTELON.

5H ovoxénon petaZi Enpon Bépoug kai Siapétpou givar MOAL vynAn,

Ta anotedéopata Tou napéviog nepdpatog addd  kai MPONYoUPEV@Y
anodekviouy Tov kadoptoTiké pdo Tov @UTELTIKOL LAIKOD addd kar Tou TpGroy
gykatdotaong @uisidy Biopadag oty avdnon ng napaywyng o Inpd Bdpog
(tn/ha/étog), efvan 8 noAv evBiagépovia xar givar Suvatév va aZionomndovv omnv
npaén,
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EHZHTHEIH ZTPOTTYAHZ TPANEZHE

LYMIMEPAZMATA - MPOTAZEIZ

270 TéAOC TOU Zuvedpiou Blopyavwbnke oudnTnon "ZTpoyyulng Tpatrédng” yia
Ta Bépata TTOU TTApoUCIAaBnKav oTo ZuvéSplo aAAG Kal yia YeEviKOTEPA
Bépara 1oy agopolv Ti¢ AMNE. Ta Bagikd ouptrepdoparta g oulAtnang
ATav:

1.

H aduvapia S1axuong g TAnpogopiag kai eptrelpiag avapeoa ae AEl -
Blopnxavia - Anpooioug dopeic kal n aflomoingn g Ot TIPAKTIKEG
epappoyéc amorehei yeifov poRAnpa. H utrépfaon auTrig Tng aduvapiag
xpelagetar Ioxupés dpdaoeig.

STa peyGAa kripia Tipémel va BeomoTei N uTToXpEéwan UTTApENg
YmeOBuvou  MnxavikoU yi@ TV EVEPYEIOKA TOUG  CUUTTEPIQOPA
(TrapakoAouBnan, pubuian, emeuRdacig K.A.TT.)

Ma Ta véa kTipla va BeommoTolv KivnTpa evowudtwaong AME katd v
KATAOKEUR TOUG, ME OTOXO Tnv €MTEUEN TWV KATWTEPWY duvaTwy
EVEPYEIOKWY KATAVOAWOEWY 1 EKTTOUTIWY pUTIWYV (ETTOPEVWG EPPEDN
utoxpéwaon xpriong AME kar Texvikwy e£0ikovounang evépyeiag). BAETe
Mpdypappa Apdong 2001 Tou YMNEXQAE.

H guptrepipopd Tou Anudéaoiou Topéa va eivar TTapaderypaTikr. EkTég Twv
GAAWY (TTPOBIaYPAQEG yia Ta véa KUPiwG, OAAG Kai yia Ta UTTGpXovTa
KTipia TOoU €upUTEPOU Anuoégiou Topéa), va xataogkeuaoTei "TpdTutro
Xwpld" pe o1déxo v e€olkeiwan Tou KOOPOU pE TNV AOYIKN
AMNE+Egoikovounon.

Na Becomotei pdbnpa ota oxoAsia yia avamtuén CwoTAG EVEPYEIAKNG
OUPTTEPIPOPAC. BAETIE pdBnUa TTEPIBAANOVTIKNG CUPTTEPIPOPAS.

21N XApagn pag véag GopoAcYIKAS Kal TIHOAOYIOKNG TTOAITIKAG va AngBei

uméyn 61 o Alyvitng KaBwg kal Ta Quoiké aépio (dTav TIdeEl oTnv
nAekTpoTIapaywyn), ermopévwg kai n kWh, emdotolvTal amd v moAiTeia
TapéAo Tou oTataAwvTal Adyw un aflomoinong TG atmmoBaAdpEVnS
BepudTNTAC (2/3 amoBaAiopevn, 1/3 weéhipn evépyeia). H emdotnon auth
Tpémel va avTioTaBuiaTel €101 WaTte va unv dnpoupynBolv cuvonkeg
aBépITou aviaywvigpoU (T1.X. yia Ta nAlokd guoTAuaTa).

EidikoTepa yia Tnv TewBeppia: [a] eivar amapaitntn n guvoAikd (yia va
eival opBoloyikn) daxeipion Twy mediwv, [B] TPETTEN va UTTAPXE! KAAUWN
Tou apyikoU piokou kal [y] Xpeiadetar va yivel véa TTpooTrabela yia Tny
utrépBaon  Twv aoToxiov gty MriAo, woTe va  TTpoXwpnoel 1
nAekTpomrapaywyr atnv Mo kai é1rou utrdpyxouv kKataAAnAa edia .

Na Trpoxwprioouv, pe yopyd puBud n avdmruén kar n eykardotaan
YBpidikwyv cuatnudatwy AME ota autévopa SikTua Twy vnoiwy pag. Movn
Auan yia atroteAegpaTikh augnan Tng dieioduong Twv AlE.
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10.

Na yivouv BeATIOEIG OTOV VOpO 2244/94 é101 WOTE QUTOG va Yivel
Tpaypatiké epyaieio aglotroinang Twy AME, m.x. kardpynon Tou 30% Tou
péyioTou @optiou (516 n eykatdoTaon A/l oe éva vnai Bev éxEl Kapia
oxéon pE To péyloTo @oprtio). Kivnpa yia Hikpd autdvopa ouoTApaTa
ANE yia pepovwéveg Katolkieg (TToAAoi pikpoi xprioteg ATE Ba £xouv
peyaho amoTéAeopda. BAETTE Tapadelypa nAIOKwY BEPUOTIPWVWY).

AT TOAAOUG ouVESpPOUG BiaTuTIwBNKaY TTPOTACEIG yia T aKOAouBd
{nThpaTa:

X&pagfn ouvoMiKAG ZTpaTnyiKng
NopoBétnan Mpoypappdatwy (COz, véog FOK, k.A.TT.)
SuoTtnuaTiki Kataypar AlaBEaipwy Mopwy PE TTPAYHATIKEG HETPATEIG

Kevipikog TuvToviouds + Mepipepeiakn Alaxeipion (Evepyeioka
Ipageia)

MpowBnaon RTD (Research and Technological Development) -
EmdeikTikwy Mpoypappdtwy - EQappoywy

Opyéavwaon ZuoTrpatog MoloTikou EAEyxou kai MaTtommoinong
MpowBnon AME + E¢oikovopnan ot OAeg Tig Babpideg Exmaideuang



tomoletioels







ZTPOITYAH TRPANEZA

A. NManayiavvakng

................ Sev untdpxel ouoaoTIKA eNiBAEPN kal KA aoTuvOUEUON Kal
KaTd autd Tov TPOTo oMoV Kal aNatdAn Yivetal avépepa o€ Hia E10TyNon
nou ékava éva mMapddeiypa otnv Niyprita émou and ta 4,000 tévol
1003Uvapou TIETPEAAioU Ttou UMIAPXOUV SIATIOTWHEVOL Kal HE YEWTPNOEIG
éTolua va EKPETAAAEUTOUY EKUETAAAEUGUAOTE Ta 400 ofpepa dnhadn To
1/10 ka1 Ta unéAolna mnyaivouv oTo pépa poAuvovtag KA.

Enopéving B8AEL KATA TN YVWHN HOU avTIHeT@mion 1o kabe kofraoua
OUVOMNIKY QVTILETAOMIOY) Kal autéd Ba mpémel va yivel vouoBeTika eite
divovrac kivintpa oe gopeiq ol onoiot Ba npénel va ouotabolv 600évrog
STl Aelnel kATL TO KeVTIPIkG. ©Oa propolcav dnkadn kal Ba mpémnel va
ouotabolv Qopelq daxeiplong Twv Mediwv WOTE va eKUETAMEUSUAOTE
800 Yivetat MepIoadTepo va HoAUvoupe av eivat duvaté undev ylati kat n
YewBeppia pnopei va 1o KAVEL TOUAAXIOTOV Yia XapnArig evBahrmiag kat
eTUMAEOV Ol POPE(G auTol va UropoUlv va MPOOEAKUTOUV HE TNV EVIHEPWOT)
kKat pe Sldgopa Kivntpa va TNPOOeAkUoouv EMevOUTEG wWaTE  va
EKUETAMEUTOUE TOUAAXIOTOV QUTG TO SUVAUIKG To omoio Ndn undpxeL
MNpénet Aomdv va yivel pa napéupaon BéBaia eixape mpoTteivel kat anod
noMd va Yivel £vac Keviplkég popéag Kal Sev €yive, (Owg Twpa e TNV
amoKEVIPWOoT Kal TNV TAoN authi Tou Twpa umdpxel Ba propouoav
TOUAAXIOTOV TIEPIPEPEIAKA €KEl ToU UMApXouv YewBeppikd media
MOTeVOUHE GTL TIPETEL va ouoTabouv gopeiq Staxeipiong kal cuvtoviopou.
AuT®v TwV npoonadewv. Eniong Ba npénel katd v yvwun pou va Bpedsi
Tpénog, navroy yiveral autd Hovo otn Yewdeppia Sev yivetal, va KaAupoel
TO HETAMEUTIKG pioko. Aev PMOPoULE va TIEPIUEVOULE and omnolodfnoTe
Popéa N IBIHTN va KAVEL YEWTPHOEIG Yia va Bpel YEWBePUIKN EVEPYELQ,
o6tav Eépel 6TL undpxel wa rBavétnta 10,20,50,60% va unv Bpet Kat
EMOUEVIG T apXIKY] emévduom mou propel va eival pa YEWTpnon
10,20,30,50 exat. va MAEL XAUEVN.

3e 6Aa Ta KPATN Ta eupwnaikd rou avérrugav Tnv yewdeppia kavape autod
1o am\é MpAypa. Aev Aépe emidSTNON AEHE KAAUYN TOU HETAMAEUTIKOU
piokou. Bprikeg 8a pag ta dWoelg Ta Ae@td niow pe kanoleq SO0elS. Agv
Bprikeg TL va kdvoulle péoa oTo Maixvidl eival autd. Avti va kdvel dnhadn
mv épeuva Tto dnuéolo Ba dwooupe v duvatdTnta va KAvouv Kat ol
BIOTEC 1] ot Sldpopol Ppopeig SIOTI Xwpic auTtd dev propel va Yivet.

Twpa yia v ugnAr evlairia émou kel BéRaia Sev unrpxe To MPOBANUQ
e evialag Slaxeipiong exkei N AEH ta ékave pavrdpa. Aev kdvw oxoAo
nmoteVw 6T kdnote 8a aldafoupe S6TI Katagépape otiv EAGSa
Hovadika va Kataviiooupe Tn yewOeppia. Moubeva dev €xel yivel autod
OTOV KAOHO va KATaviiooupe Tnv YEwBeppia oav poAlvouoa popor
EVEPYELAC Kal TIOTEUW AOIMGV OTL eKel TO SNUGOLo Kal TO KPATOG OPEiAeL Kal
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N TOAITEl KAl Ty  TIOAITIKY] Kal Ta KOPUATa ogeilouv va plokdpouy, va
EVNUEPWOOUV KAl va HMopéoouv va TEoouv (ote KAt va yiver Eivat
anapadekto auté tnv Mo kaw otnv Nioupo.

fIpo¢ 1o TéA0¢

............................ Aiyo TIic Kamnyopieg Twv PETPWV TNG TOAITIKNIG av TO
VOMIZETE, CAADG KAl TPOPOPIKA HOVO KWSIKOTIOWHVTAG VOMIlw 6Tl
UTIAPXOUV KATIold MIPAYHATA TIoU TO KPATOG 1 guVTETAypévn ToATeia eival
Hta katnyopla mou pAAAoV TPENEL va TA KAVEL oUTWGE 1 AAAWG OTIwG KAVEL
OxoMeia, vogokopeia, oTpatwveg ayopdlet 6mAa oUTwG 1) dAwWG [ua
KATNYopia evepyewdv Kal dUO KATNYOP(ES EVEPYEWWV ATO TNV TMAEUpA TNG
TIOATEIAG, A¢ MOUKE, TIAVTA YIa va BE0eL TOUG KAVOVES Tou TtavIdtol WoTe
N ayopd amnd Kel Kdl MEPA va AEITOUPYNOEL e TNV SUVAUIKY] TNG alAd
nipénel va AngBoUlv ol kavoveg yia Tig AME.

H a katnyopia pAOVTAG yia Tnv ayopd eival Beclkég pubpioelg tou dev
ETUKOAUTTTOVTAL KAl Ta dAAA eival  HETPA  OIKOVOUIKNG  TIOMITIKNAG.
ErukaAUrrovral mévta dev eival cagic ag moupe ol Slakpioelg, alAd
KAmnola Exouv TEPIOTOTEPO BECUIKG XAPUKTHPA anayopelw, ETUTPENW,
PowHW YIA va AEITOUPYNHOEL 1] ayopd Kat Ta GAAA PETPA EVAL OLKOVOLLIKNG
TIOAITIKIIG BAlw POpoUC PTIAXVE® TIHES KATL Yia va Exw éva anoTéheoud
OnWQE TO EMBUUW TAV OTOXO, EMOUEVIWE KAV £TOL KAL EVEPYEIAKT] TIOAITIKY]
v Twv AAwv. BeBaiwg n evepyelakr] moAMmikry Sev  propel va
OUYKPOUETAL PE TIC GAMeG TIOMTIKEG. Nopidw Aomév 6Tl eival autég ot
KATnNyopieg HETPWY KATI MOV eival ekTOG ayopdq To KPATOG TO KAVEL TLY. TA
SNuooIa KTipla. OeoUIKEG PUBLITEIS KAl HETPA OKOVOLIKIG TIOMTIKY|G.

ITPATNYIKY) KAMolog oToX0G, OAAG Sev  priopolpe va oulntdue
apnpnuéva napadeiypata gupmeplpopds ota Kripla, oTig dnudoleq
eTXelprioel; ota dnuoola péoa petapopdg KA. EuaioBnrormoinom,
eKTaidevUoT, evnuépworn Kat 6Tt autd guvendyetal, mpowbnon €peuvag
avdrruEne ota maveruoTiuia NMEPLPEPEIAKT] avAiuan kai Slaxeipion dev
elvar aoteio mpdypa va opyavwdel Keviplkd kal SiKTuo TANPopopnang
TIEPIPEPELAKS KAl Bladikagia Angne anopdoewv yvwpllovrag arjpepa poévo
HEe TOAUKPINPIAKOUG Tpomoug SnA To TABOG eVAMAKTIKWOV  Kat
QVTIOSUEVWV CUHPEPOVIWY Hmopolv va AngbBouv arogpdoelg la Tng
Hedddou cupBipacpol. Aéyovtag ayopd Beopikd pétpa (repinou Sev eival
AMOKAEIOTIKA anmAd I5€eg yla oudATnom).

AOKNTIKEG BeTUIKEG pubpioelg. T Ba YivEl PE TO YEVIKG OIKOSOMIKG
Kavoviopd; ©éomion opiwv (agopd MoAl 1 Boudla). ©a anayopeutel N
kKauon otoug aypoUq TwvV anopplpdtwv ; ©a anogaolotei 611 6a
npootebouv dUo kadaowa otn Beviivn;

AOTUVGLEUOT], TOWVEC TPOTUMIA TUOTOTOMON Twg B6a  EVOWUATHOETE
npdypara pe To 0Pl OTO  YEVIKO OIKOSOMIKG KQvovIOHO  XWwpig
TugTononuéva npoiovta ;



ﬂwq OPYAVWVETAL T ayopa oupBéAwy; Eivat pa kaivoupta ayopd mou
npenel va KAAUPel autd To EMEHA TANPOo(OpNoNG Kal EVIHEPKONG TIoU
eival ueTaEu TOU TEAIKOU KATAVaA®WTH Kal ToU mapaywyou Tng Texvoloyiag

™G YVHOoNG ;

OpYAVWTIKES ETIAOYEG 0APIIG OTOV TOHEA TWV LETAPOP®WY Ao Tnv n)\eupa
me AEH eidikétepa otov Topéa ms anoenKeuonq eVEPYEIAG YA va pnyv
£xoupe Toug TEXVIKOUGQ neploplououq TIoU €X0ULE TWPA He 1o 6400¢ KA.
npoomoua npooapuoyn (auté mdel MOAU pakpld) kdrola BéBaia amd
autd Sev unopouv va npooapuomouv ora véa &edopéva xpeta(ovral
unoopiEelq unnweg npenel va avakukAwBouv mdpol Onweg YlVSTCll HEe TO
IKA kal TNV KOWWVIKY} aopdaion. Kat étav Aépe OlKovoulKeq TIOMTIKEQ
an\wg oag Eavabupitew (popvoYlKn no)\mxn OAa teivouv anéd mv gepyaoia
ota képdn K.ATt. ol puaikoi népot Tt 6a YlVSl Ba moujle PNTWS OTL MPETEL
va popohoyndouv ; ol cupBatikol puolkoi TépoL. Tluo)\oylaxn TIOAITIKT)
P6pog Tou AvBpaka 6a evowpatwbel To eEwTepKS KéOTOG Twg Oa
npoxXwprjoouv Ta Blokauoia 1 To NAaké udpoyovo.

"Evag véog 2244 yla v Beppdtnra ; ANWG a(pnvouv oty navra 1o 80%
TV evep\(elaxwv KATavahWoewV Kal aoyohouvral uovo HE ToV nAeKTplouo
NEotL HnYaviopoi xpnuarod4tnong Alaomapto oUoTnHa aMOKEVIPWLEVO
Nwg 8a omdoouyv ot duvdpelg adpdvelag ; Kaud popad kaveiq ev EEpel
auté Tou eivat wPéAo va Kavel Xpnuatoddmon péow Tpitwy, Keparaia
uPnioy Kivdivou, Xpnuatodotiky pioBwon kAm. Aaxeiplon dnpooiwv
ayopwv and ™ AEH 1 yevikdg and To kpdrog Ba euvorjoel Tig AMNE yiarti
SnUoTPaTHOE HOVO yia aUuEnom mapaywyng kat oxt yia peiwon g
{TNoNS 1j Yia uroKatdotaoT cUpBATIKGV Kauoipwy.

Ayopa SIKAIWHATWY HOAUVOTG (TII0 TOAUNPG BEHA QuTé) YIApXOUV TETOLES
SIEBVIC TIOU Elval OIKOVOUIKT] GHWG ayopd OIKOVOUIKEG aviaAAayég yia
KAmolov Tou €Xel UYPNAG KOOTOG va MPOooapHooTel yia KATIooV TIou EXEL
XAUNAGTEPO KOOTOG, WNopolv HETaEy Toug va Ta Bpolve edv eival
BeoTuopHéVA OpIOpEVA Gpla Kal TETOIoU £idoug Tipayupata.
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ITPOITYAH TPANEZA

I. XarinpaoiAeiGdng

‘HBeAa va avagepBy ot éva GMo Bépa Trou agopd To Becpikd TMAdicto

dnAadr Ta Bepuikd pétpa. OT agopd TO TeXVIKO BEpa @avnke amo v
Tpipepn oudATnon Tou eixape kard T diapkeila Tou ouvedpiou OT1 N
£MICTNHOVIKA KovoTnTa gival oe Béon va dwoel Tig AUoEIg 1 €xel TIg AUGEIS 1)
givar oe Béon va dwoel Tig AICEIG TIG TeXVIKEG. Ekeivo TTou péver eival 10
BeopikG TAdiGio. AT T @Uan Toug of ATNE eivar ATOKEVIPWHEVEG EVEPYEIEG
kal uTropoUv va 1eBolv ot An Ty Trepipépeia. H diadikacia Spwg 1a BeopIKA
PETPA Elval TPOUEPG CUYKEVIPWTIKG 61ToU OAeg oI AUoelg BivovTa améd Eva
utroupyeio To oToio eival otnv ABrjva. AnAadh évag 1mou BéAel va Kavel éva
£pyo 1| otV HTelpo 1) 0T Opdkn TPETTEl VA KGVEI PEPIKG 1afidia €dw, va
kuvnynoer To Bépa va Exer aMnloypagieg 1600 n dioiknon gival pakpid
TOTTOYPAQIKG aTrd To TePIBAAAOV Tou £pyou aAAG atrd TRy GAAN TAEUPA Kal 0
emevUTAC eival aTmogeviwpévog TeAeig amd Ta Spopeva pEca oT1a umoupyeia.
Eixape oulntAoel kal GAOTE aTo vopo 2244 yia yivel pia BeAtiwon yia va yivel
KATTOIO ATTOKEVTPWON KPATwvTag opiapéveg diadikaaieg e0160n aduvaro amd
v TAeUpd Tou uTToupyeiou dev 1o ougnToUCE koBdhou. Oa nbeAa va
TapakaAéow didoviag Twpa opiopéveg dikatodooieg otV autodioiknon
deutépou BaBuol Ba PITOPOUCAV va PETAPEPBOUV OPITHEVES efouaieg aTig
TEPIPEPEIEC /) GTIC VOHAPXIEG AUTAG WOTE va TTPOXWPICE! TTIo £vTova Kal o
autd iowg n aflomoinon Twv AlE.



ETPOITYAH TPANEZA

Apapmraring Mewpyiog

Tnv agopul yia TV TOTOBETNON pou, poU TNV €dwoav 2 epwinoelg

OuVvadEAQuYV

1. Mpdreive évav avBpwTo o otroiog Ba eival uTTeUBUvVOG aTa KTipIA yia TNV
EVEPYEIOKI) TOUG CUUTTEPIPOPA Kal KaTtavaAwan, Kupiwg ota dnudoia KTipia,
pwtnoe Tt Ba kepdioel autdS 0 Budalog UTTAAANAOG Kal oTnV atrdavinon om
dev Ba kepdioel TiTroTa €iTe 10TE EEXAOTE TO eV PTTOPET va AEITOUpYNOEL.

2. Eivar n ouppetoxr, 1o mARBOG Twv ouvédpwy, TTou TTapakoAouBioav auTtd
TO CUVEDPIO.

Tuepa €xoupe évav TTOMITIONG O OTOIOG €XEl KaTavaAwoel améd Bépara
EVEPYEIOKE, TTOU €XOUV OUyKevTipwBei €T XINETNPIOEG péoa O KATTOIEG
Dekadeg eTwv. Ao ket Eekivael To TPORANHA. Autd TEAEIDVEI KAl ATTAVTAE! TO
gpwTnua av Ba Tpémel va otpagolpe otig AMNE kar onig HME; Atmavtdaral
HovooHavTa TEAEIWVOUV Ta KaUOoIPa autd, TEAEIWVE! QUTd TO OTOK dpd
Tpémel va alAdfoupe TG TNYEG evépyeldg pag O10TI kdBe TTONITIONGG
XApaKTNEIZETAl ATTO TNV EVEPYEIA TOU, TIC HOPPEG TNG KAl TNV TEXVOoyvwaoia Kat
TNV TEXVOAoyia Trou Trapdayetal amd autég. Apa €ipacTE UTTOXPEWNEVO! Va
TTPOXWPENOOUNE TTPOG AuTr TNV KatewBuvorn. Kar edw praivel To epwTnua eival
weudo-GiAnupa atd Kel kar TTEPA OTTOI000ATTOTE TTPOBANUATICNOC;

To emdpevo Bépa Trou BéAw va Bitw eival yia Ta BiokAipanxa kripia. Av Ba
TpETEl va £xoupe BrokAILATIkG KTipta i 0x1. e dAho guvedplo eixe avaTTuxBei
amd ouvadeApo n drown TNV oToia vIoBeTW amoéAuTa ToAa Ta KTipia eival
BlOKMATIKG™ ™. Agv UTTAPXE! KTIpIO TN OTIYHNA TTOU QVAKEI OTO OIKOCUOTNHA TO
OIKG pag, AeIToupyei KATw amd TIG CUVBNRKEG TIC OUYKEKPIPEVES, TOU NAIECHOU,
TOU AEPICPOU, Kal BAWV TwV QUOIKWY TTapapéTpwy. Moia gival n diagopd oTo
BrokAipaTikd n oto pn BIokKAMATkG ;

To éva eival oxediaopEvo kal PeEAETNPEVO va AEITOUPYED Kl va eKPETAAAEVETAY
QUTEG TIg TTapapéTpoug, To ahho dev eivar. Eivar kakd KTiplo kar eTTopévg dev
pTTopEi va xapakTnpiotei BiokAtuaTtikd, Omote diahleTal Kar autdg o pulog.

Mdpe Twpa oTov TROTIO TAPAYWYNS TWV KTIpiwv. Xe Hia Bedopévn TOAITIKA
¢xoupe dU0 ouvTEAEDTEC. Le £va TTONITIKO, KOIVWVIKG KAl OIKOVOpIKS TTACicIOo TO
KTiplo TrapdyeTai amd dU0 CUVTEAEDTEG TO XPAOTN TOU, 1] TOUG XPrOTEG, KAI TOV
peAeTnTr. O peAeTnTAG OrfjpEPa TToU BEAEr va KAVE! BIOKAILOTIKA APXITEKTOVIKI
£XEl oTa XEPIa TOU KATTola epyaleia TTou dev eixe mpiv amd 10 xpdvia, €xouv
atravinBei apkeTég aTmd TIG aTropieg Kal TIG avnouxieg av douAelouv i OxI Ta
ouoTAaTa €xel Kal kdmrola epyaAeia TTou Tov BonBave, kal o xpotng dev 10
&€per OT pTTopEi va yivel auto.

OTmore @ravoupe oto Inroupevo Ti pémrel va yivel, To mpwro eival n didxuon
G TAnpogopiag. Eivar elhikpiv@ Autmpd 16001 Aiyor  dvBpwTtrol  va
TapakoAouBoUv 6An autr Tn doukeid, 6Ao autd ToV KATTO Kal va eivat o1 idiol
kai ol idlol kdBe @opd. Apa Tpétel va yivel goflapn TrapéuBacn oTto OTl
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UTTAPXE! avAaykn, UTTApXEl duvaToTNTA, OTI UTIAPXOUV TEXVIKES Kal TO epyaheia
VO EQAPUOCTOUV Ol VEEG TEXVIKES, KaI va OTPAYEi N TTapaywyr| 1ou Sopnpevou
XWPOU Kal YEVIKOTEPA OAN N TTapaywyr va Xpnoipotroiroer 1ig A.M.E.

To Seutepo : Ta kiviTpa, TEPA ATMG Ta OIKOAOYIKG, OTTWODBNATTOTE TToV eival
Tdpa TTOAU oNUavVTIKG Kal XapakTnpiouv Tov kaBe TOATIOHG Kal ataviouv
KaI OT0 €pWINUa, T Ba kepdiow eyw amod auty TNV TTPOCTIABEI; Ba
kepdiooupe éva olkooUoTnua To otoio Ba To oWwooupe 1 aAMwg Ba 10
KQTAOTPEWOUHE, KOI OTIWODHTIOTE Ta OIKOVOUIKG, TTOU TTPETTEl Va d0Bouv
aTavIACEIS, KOl YIG TOUG HEAETNTEG KAl VIO TOUG XPIOTEG.



ITPOITYAH TPATEZA
APXITEKTQN

Fewpyiadou EAAN

AvogepdUaoTe Of TTPOTACEIS yio PETPA KAl ofyoupd £xouv diaTuTTweEi
TTOMEG, UTTAPXOUV OUWG TTOAAEG TTEPIOTGTEPESG KAl Oiyoupd UTTApxel £va
TEpdoTIo aéBepa kal SuvatdTnta va ekTovnBolv oxESIa, TTPOTACEIG, HEAETEG
TTou va AUvouv ouvoAikd Ta TpoBARpara. Miorelw 6T éva {ATNHa TTdpa oAU
onuavTik6 eival 1o €€ig : H €Bvik pag TOMITIKA. AuTh, auTh Tn OTIypr
UTTaYOPEVETAl AT TO PETPA, VIO TNV KMUATIKA PETABOAN TTou eival Taykoopia,
amoé TIC obnyieg 1] Seopeloeg Hag amévavtl oty KowoTNTA, UTTayopeUETal
emiong o6 To CUVOAIKOTEpO TAdiolo oUykAnong, Opwg oev utrayopeleral
aTTé HIa ATTOPACIOTIKN Kal TOAUNP GTABep KEVTPIKA TTOAITIKA amogacn, Tng
TOMTIKAS €€ouaiag Tou TOTTOU, OO0V aQopd AVAVEWOIUEG TINYEG R GAAEG
Tnyéc evépyeiag. Autd yiati To Aéw. Na 10 TTw Aiyo ouykekpipéva va pnv
TapegnynBei.

Zépoupe OTI £xel TpaPBngel To KouTi Tdpa TOAU dypla 1600 TO YTTOUPYEiO
Biopnxaviag, 6co kat o YMEXQAE, pe 10 o Suvapiké tpoto Trou Oa
pTTopoUcE va GUPRET KATw aTd auTég Tig ouvBrikeg. Opwg autd dev onpaivel
OTI N EVEPYEIAKN TTOAITIKA TéToloU TUTTOU €ival n €§icou atTogapnviopévn .x.
OTTWC OF XWpou¢ Tou utoupyeiou EBvikrig Oikovopiag. Mihdpe BEBaia yia
KivnTpa, dpwg Sev eival Suvatd va amoTteAsl autd pia TPOTAOH, OTav EEPOUNE
Tdpa ToAU KaAd OTI QUTH TN OTIYH BEV UTTAPXE! IEPAPXNHEVO TO {HTNHA TNG
EVEPYEIOS OTNV OIKOVOIKE TTOATIKR TNG XWpag. TEToEG AvTIQAoElg eivar Tapa
TTOAD onuavTikég Kal Seixvouv éva Tpdypa, o1 eival pia eTepdpuwvn akdpa o
peyaho BaBuo, n améeaocn n pdMov  gicaywyn Ot améeAon  Twv
QVAVEWGCIHWY TTNYWY, dev eival GpWG akGpa Oev EXEl ATTOTEAECE! OTRV XWPa
pag yra aitoxBov kal eAeypévn TTOAITIKI 00OV a@opd TO EVEPYEIOKO {ATNUA,
av 8ev uTTApEel autd moTelw, o011 Ba CEPVOPATTE YIa XpOvia akopa, TapoAo
TTOU OVIWG £XOUE TTPOTACEIC.

Kai éva 8eltepo Amua oAU oUvtopa. Nai n ammokévipwon eival oviwg
QTTOKEVTPWHEVEC TTNYES EVEPYEIOG OPWG €AV OEV PTTOPEl va OUVOUAOTED pE
évav E€KOUYXPOVIOUO Kal TAuTOXpova We pia euyiavon Tou Kpatikou
unxaviopou autly n 1oTopia @ofaual 6T Ba eival TOAU emikivduvn pe TNV
évvola OTI auTth TN oTiyuri PTmopel va guvavtioel kaveig otnv ABhAva, ota
UTTOUpYEia avBpWTTOUG TTOU GVTWS EVVOOUV TNV IoTopia Kal TRV TTpowBouv TV
IoTopia Kal TNV TpowBolv evw oTnv ETTapyia OTOUG TTIO ATTOKEVTPWHEVOUG
pnNXaviopoug avBpwroug TTou mlavd va Ty ekPeTaAAedovTal yia SIdgopoug
Aoyouc gaivopeva SnAadn oAU yvwoTd Thg eAANVIKAS Kolvwviag.
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ETPOITYAH TPATIEZA
AEH

A. KaveAhdrioulog

To Bépa TN BIdXUTNS TTANPOPSGENONG EKTEBEI aTrd GAoug Toug ouvdadeApoug
€0, Kai eival TApa TTOAU ONUOVTIKG. ZEKIVGW O Trv EKTaideuon Twv
padntwv ota oxoAeia, Tou €xel dn apxioer va yiverar. Ymwapxouv Seiypata
oT KaBNyNTES evnuepwévor yia Tig HME, divouv epyaoieg ota TTaidid kal 1a
TTaIdIG olyd-olyd pTraivouv oe autry TNV kavoUpia vootpoTria. Exw umown
pou 6T €xel dnuioupynBei otV Oualia éva TTPOTUTTO XWPIO ATIO APKETEG
KQTOIKIEG, OTTOU O KOOHOG €I KAVOVIKG XPNOIHOTIOIOVTAS Trapa TTOAU Ta
OUCTANATA auTd, €ite TaBNTIKG NAIOKA, EiTE PIKPEG OVEHOYEVVATPIES, gfte
Blopdda. Kar pdAioTa auté To Xwplid eival avoixtd o€ GAo TOv KOOHO Kai
UTTOPOUV va TO ETTIOKETITOVTON KAl IBIWTEG, OIKOYEVEIEG Kal OXOAeia. AuTO Exel
KaTaQEPEl va TEPACE! HEYGAO PEPOG TTANPOPOPNONG OTIG VEEG YEVIEG, KAl VO
Tou¢ euaiaBnToTrorioel oTov Topéa Twv HME. Kdm 1étoio Ba prropouce Tépa
TToAU €UkoAa va yivel kal dw. Eivan éva Bripa 1o omoio agigel Tov KOTO va 10
SOKINAOOULE.

To Seutepo Tou €ida pe Tapa TOAJ Xopd OTo ouvédplo, eivar Om Ta
UTTEPXOVTa EVEPYEIAKA Ypageia TTou Aerroupyolv otnv Kprtn, ota Mdvveva
kal o€ GAAEC TIEPIPEPEIEG, £XOUV KAVEL onuAavTIKGTATO £pYo, £XOUV apXioEl va
fuTrvdve Tov Kkéopo. AuTd Aommév Ta evepyeiakd ypageia Oa Tpémel va
dnuioupynBolv Gpeca, dnAadr dev pmopei va dnpioupyouvrav 1 7 2 10
Xpoévo. Oa mpéter Aoimdv n TToAITeia va TTpooTradroel va UAOTTOINOE! auta Ta
gvepyelokd ypageia péow Tou KAME, A GAwv @opiwv, ouvioua, onAadn
péoa oTOV ETTOHEVO XpOVO (OTE Olyd-oiyd autoi va eivar ol oUupBoulor Tou
dripou, NG KovdTNTAg, Tou 1BIWTN otnv aglotroinon Twv HME xar €101 va
gmomevooupe auth Tn Siadikaoia. Eogic avagépate etmiong 10 pOAO Tou
EVEPYEIOKOU pnxaviopou. Autdg eival armrapaitntog oe auth T Sladikagia
guaioBnTomoinpévog Quoika otic HME.



ITPOITYAH TPANEZA
L.H.T.

. Towyyipidng

OAec ol eTaipeieg Tou £XOUV KATIOI  TTPOIGVTA  KAVOUV S1apnUICTIKEG
KApTIavieg. Alaveipouv SeiypaTta oTov kOO0 yia va T yVwpioe! 0 KOOMOG, Va
Bel TI KAvouv, TIwG To kdvouv, va eoikelwdei pali Toug, 1 o UTTApXOVTa
TpoidvTa va Bwcouv KdTrola eVaAAAKTIKA AUon. AuTo yiveral maviou og Ao
TOV KOOHO OTIC WEPEG HOG Yia OAa Ta TrpoiovTa. ‘Eyive pia @opd yla Toug
NAIGKOUC  CUAAEKTEG pE Ta OETIKOTATA arroteAéopara. ‘Exoupe TtV O
BuvapiKg e€aywylkr Blopnxavia oToug nAaKoUG OUAAEKTEG. Nopilw o611 of
dpECO eVBIAQEPOPEVOI, EITE £ival IBIWTIKOI POPEIS, EiTE N TroAiTeia TTou eival
dpeoca evilapepOPEVOg @opéag oTo {rnua, TPETEN va ouvexioel va kdvel
auté yia OAa Ta TIpAypara. YTIEPXE! KOIVWVIKR adpdveld wg TTPoS TV
uUIoBETNON Tou Kaoupiou To oToio dev  §Epoupe  KaTtd Téoo eival
OTTOTEAEOHATIKG, TTWG BOUAEVEL, TTWG PUPIGEL

YTdpyer TéT0i0 TTPOBANHA aTTd TTPOCWTIIKS HOU guTrEpia n eykardortaon
PWTOPROATGIKGIV CUCTAUATWY OE 6AN TNV EAAGSa. AuTo TTpETrel va EeTEPAOTEI.
Kar Ta aTroTeEAETHATA TS KAPTTAVIAS Yia Toug NAIaKoUG CUAAEKTEG eival OETIKA.
KAl avrioToixo TTPETTE! va YIVEl yia OAEG TIG HOPYEG EVEPYEIQG. AnAadn va
KAvouv BIaQMUICTIKI} KauTravia, £iTe n TToAiTeia, €iTE QOpEIG, EVOIAPEPOUEVOI
TOU TTOUAGVE QWTOROATAIKA 1} TTOU TTOUAGVE QVEUOYEVVITPIEG, didovrag
kdTrolec BwpeES A eykaBIoTwvTag Sefyparta yia va KataAapel Ti givar autd, TTwg
SOUAEUEl KQl OTI OVTWE BOUAEVEI KOl KAAUTITEN TIG QVAYKEG.

YTIapye! pia adpAveId OTOV ETNIOTNUOVIKG KOOHO. AUCTUXWCS Ol TTEPIOCOTEPO!
EMOTAUOVEG Trou aoxohouvial Bev £XOUV  avTIOTOIXN gumelpia amé  T1a
ouoThpara. Aev Eépouv Sev éxouv Bel £va GwToPoATaiKO cUOTNUA TI givar. To
Aéw yiati 815dokw 10 aviioToiXo pabnpa kai yia va uaBer o poITnNTAG TI Eival
ToUC Pépvw €va QWToROATAIKG pe pia AduTra yia va deifw oTi Badovtdg 10
oTov fAlo XTUTIGEl TOo @WTOROATOIKG kai avaBer n AapTa. ‘Eva amAoikd
TTapESeypa yia va Sei€w OT1 o1 Pnxavikoi Sev £X0UV EUTTEIPIA am’ autd.

AnAad OTav £X0UV PTTPOCTA TOUG va AUoouv éva TTPORANUa TEXVIKO Oev
gxouv OAe¢ TG eVOAAOKTIKEG AUOEIS TTOU ytTopodv  va  Toug Jwoouv
atmoTéAeopa Kal TTOANEG popég kaAUTEpO amoTtéAeopa. Kar oTav Tdue va 10
£QAPUOCOUPE, O KOOWOG, O TEXVIKGG, Oev Eival. gfolkeiwpévog, Bev gival
EVANEPOC, Kal Bev PTTOPEl va To TTPOWBI el autéd. Anhadny vopidw om éva
TPORANHA Trépa oo Ta BETHIKG, CUPQWVK pE OAa autd, gival n adpdveia Tng
KOIVWVIag, TIOU TIPETTEl VO EETTEPAOTEl Ao TNV TToAITeia yi' autoUg TTou
gvOIa@EPOVTal VO TTOUAIIOOUY Td TTPOIOVTA TOUG, KAl 1 adpaveia Tou TEXVIKOU,
TOU KGOHOU, TToU €ival 0 eVOIGPETOS KPIKOG va TTAEl OTOV “meAdTn”’ Kat va ToU
e€nyrfoel TTwg BoUAEVEl, T SOUAEUE!, Kal OTI OVTWG Oouleler kaAd, oav
CUPTIANPWHATIKO TwV GAAWVY JETPWY TTOU AEpE.
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ZTPOITYAH TPANEZA
EAETHAEN

P. Pnyénoulog

H umoypewTiK epopuoyr Twy CUAEKTWY, TIBavov va odnynoel o8 CUNAEKTEG
paiuoudeg. Emeidn duotuxws otnv EAAGDa o 1pdrog eAéyxou, Bev UTTAPXE!
OTNV TTPAYHATIKOTATA, £TOUEVWS BERaig POKAP! va UTTAPXE! UTTOXPEWTIKA,
aAAG TTpémel va Bpolpe kal TpOTTOUG EAEYXOU TOU CUCTANATOS. TTIoTEUW OTI N
Auon ¢ OMavdiag eival kaAUTEPN, va UTTOXPEWOEI EK TwV TTPOTEPWY Vd
Dlahé€er  oUMEkT, paNoTa kaAd  oguAAéktn, o 1Biwtng Tou Ba  TO
Xpnoidotroioel. Autd eival To éva gToixeio. @a eival BUokoAo TTpdyua va
Dexrolpe  £701 €0KOA TNV UTTOXPEWTIKA €YKATAOTAON Twv NAIGKWY
CUOTNUATWY. YTTAPXOUV OUWE PNXavICHoI WOTe va UTToOXPewBEel va DIaAEEE!
Kahd oUAAEKTN. AuTO BEAW va TTW.

AgOtEpO OTOIXEID ONUavTIKG TToU ToTeUw 6T Byrke amd T oudritnon £3w
wépa, eivar 0TI €mMTEAOUG N KpoUoTa dpxice va OTdel 60ov agopd TN
vootpomia 1ng AEH. O1 avBpwtor t1ng AEH BAémouv 6T pmopoulpe va
avaTrTOgoupe Ta QioAIKA pag, va avamTiéoupe Ta pIKpa ndponAEKTpIKA A,
pTTOpoUpE va DIaoUVBECOUNE T VNOIG Hag, OXi va HETAPEPOUPE ard TO KUPIO
BikTUo 070 VNoi, ahAd va kouBaAdpe amd Ta vnotd oo KipIo BiKTUO OTT6TE Ba
mohaTrAacidooupe TI KINoBaTwpeg TTou Ba épxovial Tpog To KUpIo dikTuo.
Kai mpémer autd kard kdmoio 1poTo va BecpoBetnBei. Marti opdual 611 n
Avapyn KatdBeon aIOAKWY UNXavVWY aTTé oTTolodNToTe oTToudATIOTE 0dNYEi
otnv kardotaon g Kpritng orfuepa, 6mou n AEH Aéer: kUpie eyw dev £xw
TPOTTO amoBrikeuong €T Tou TapévIog, dpa To 20% Tng EVEPYEIQG TTOU
Tapdyetar dev Ba 1o Taipvw aTé oéva.

DuoIkG auTd To TEAEUTaio Beixvel £va GANO onuavTikoe Tpdyua 6T eivar ¢envn
N CI0AKKI EVEPYEID KOl CUNQEPE! TOUG TTApaywyous akopa Kal va Xavouv To
20% T1ng mTapaywyrig Toug. O Tpotdoelg eival Om TPETEl va yivel pia
CUOTAUOTIKA PEAETN TRG DITCUVBEONG TWV VNOIWY, VA YIVEl XWwPOTAEIKr HEAETN
TWV BEcEWV OTTOU PUTTOPOUNE VO £XOUUE QIOAIKEG pNXaveG peyahou peyEBoug,
peyEBoug TTou £xouv orpepa aglomioTia Twy peyaAUTEPWY BUVATWY HNXAVWY.
Evvow va yivel XwpoBEtnon pikpwv ndPONAEKTPpIKWY O OAn TN XWpa va
fépoude T OKPIBWS pTOpoUuE va  Trapdyoupe Kar  va  yivel  évag
Tpoypapuaniopds yia Ty, 600 10  duvard o ypryopa, avarruin Twv
TPAYHATWY QUTWY.

Tpito onueio mou BéAw va Tw eivar va koImdfoupe yia OuoTAMATA
XPNHaToddTNONG Twv CUCTNUGTWY autwy eTeld mMBavov n peéBodog NG
gyyunuévng amodoong va eival iowg N KaAUTepn yid TNV TEPITTTWOT] HOG.



ZTPOTTYAH TPANMEZA
OTE

I. Mivarong

M&vToTeE QVOPEPOUATTE OTOV KAKOHOIPN TOV IBILTN OTO T Bal KAVE! KAl TIAVTOTE
TO KpATOG PéVEl aTr £€w Kai givar OTTwg E€poupe TTOAU KaAd evepyoBopo oTig
BiGpopec ekBNAWOEIC Tou KA. Exw TV evIUTTwon Ot otrola PETPA Kal va
TIapel TPETEl va dWOoEl KaTtapxv To kaAé tapddeiypa. Mapdro Om n K.
KapaBaoiAn kai Tpog TipA TG oTnv umnpeaia Tng mpoomabei kai Ba BydAouv
kamola amoteAéopata Ba TPETEl OHWG Kal BeCpikG va BeomoTeEl oTov
gUpUTEPO BNUOCIO TOUEX VA HNV kGBovTal amAwg Kal va £Xouv Evav KATTOI0
UNXQaVIKG UTIEUBUVO £TOY Yia Ta HdTIa Tou vOHou aAAG va BeoTrioTel OT1 O€ €va
BGBoC XpOVoU ag TToUE 5 €TWV TNV ONUEPIVA KaTavaAwan Tnv otroia £Xouv
gite eival NAEKTPIKA €iTe gival BeppikA 1 0TI AMO evepyelakr| KaTavalwan
éxOUV va TNV KaAUWoUvV amd avavewdoligeg TMyég pEoa OTIG oToieg va
mepihapBavetar kar n £E0IKOVOUNCN EVEPYEIQS N OTToid KaT' EPE TOUAGYIOTOV
Kal Katd TToANoUG GAAoug ouvadéApoug eival n Trio aTrouddia Ao OAeg Kal
pTTopEi €UkoAa va yivel e pikpég damdveg. Kabuwg emiong Ba TpéTel £KTOC
aTrd TNV EKTTAIBEVTN N OTTOIa TIPETTEI VO TIPOXWPIOE! KAt OTIG HIKPEG Babuideg
Bev éxw Oel kal TTOUBEVd ag TTOUHE OTOUG APXITEKTOVIKOUG Siaywvigpoug
éxouv SIGpopa KpITApIa va oxedidoouv To KTiplo TTwg Ba Kpivouv 1N Aoon,
TouBevd Bev TEPIAGUBAVETAl O EVEPYEIKOG OXEDIAOUOG Tou KTipiou. Kal
mépav autoU uTrdpxel kat 1 €§r¢ wpaia avtigaan. O pnxavikég o otroiog Ba
peAETAOEI OWOTA EVEPYEIOKA €va KTipIo TIHWpEITal Kidhag &i16T n apoifn Tou
HIKpaivel eTTEIdA eivar TogoaTo €Ti Tou TpolToAoyiouoy Oa TPETTEl va eival
nAiBlog yia va To kdvel. AvtiBeta Ba Tpémel va BegpoBetnBei va Taipvouv
oplopévn apolifn Tapamavw.

EAéxBn 8¢ o€ kdmola aiBouca OTi To uTToupyeio Brounxaviag f 1o YMNEXQAE 1)
n ToAieia, 6Tw¢ ovopdoare, dev Byddel améd poévn Tng kamoieg odnyieg n
KATToIoUC VOHOUC aAAG BéxeTal TTPOTACEIG ammd Toug didpopoug Qopeic Kai
atrogaciler Ba TEOTEIVA AOITAV OTH IO KAAGG KAl AVTIKEINEVIKOG popEag atro
£PAC £0W BeV PTTOPET va UTTAPEE! kal Ba ATAV OWOTO TIG TTPOTATEIG OTIG OTTOiEg
Ba KaTaAREoOUPE va TIC Kavoupe Xwpig va AEHE OTTAWG GUPTIEPACHATA TOU
ouvedpiou o omoiog Ba eival KAToOIOg TéHOG Kai Trolog Ba Tov SraBdoel
kavévac Tng Tafewg wag oehidag Bia SUo yiati Tapamdvw Kavevag oev
Siapaer va Tael oto YAIEXQAE ato umoupyeio Blounxaviag Atyaiou kar 0Aa
Ta oUVapPGBIa Kal va Toug TToupE TTpotdoeig 1,2,3,4 ¢TidxTa amé auplo.
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ZTPOITYAH TPANEZA
YNEXQAE

M. KapaBaagihn

To Baoiké IATNUa, &’ dAN TN BIGPKEIQ QUTOU TOU TPINKEPOU, Eival N EVEPYEITKD
mohitkA. Na BpeBolv o1 TpoTol, oi dladikaaieg, yia va utTapgel autd 1o
atrotéAeapa, GnAadh To amotéAegpa va eivar emBupnNTé av dnAadn edw pEoa
gxoUpe TOV iBI0 TrpooavatoMopd wg Tpog Tig AME, Oev eipar amoiura
oiyoupn O6Twg dev gipar ofyoupn étav xpnotgotrooUye TNV TrpooTagia Tou
epiBaAAovTog. Ty cirape Tnv Eavaceimape TNV AEel N epopia o kabivag Ty
EVVOEi [E TO BIKG TOU TPOTTO Kal BUCTUXWG EXEI ApXiOEl KAI KAKOTTOIEITAl KAl N
id1a n évvola Twv ANE, TOANEG popég kal amd Toug idloug, TTou TNV ayamave
Trou €£pouv TTOAU KOAG Kal TNV XpnoidoTroioUv.. AuTo TTou Katd Kuplo Adyo,
OTNV OUVEXEID TWV TIPOTACEWV TroU €Kave N ka Mewpyiddou, paAhov Tng
didoTaong mou £BaAe To Bépa TNG TONITIKAG amégacng, eyw Ba ekeya dUo
mpdypara. Ymdpyouv &Uo Spdpor fi va Eekiviioer kaveig kai va gnrder o1, 10
KPATOC N TroAITEl TTPETTEI VA TTAPE! HIG aTTOQPACT TTPETTEI VO KAVEI £VA VOHO
Kal auTé To VOUO VA TOV EQAPUOCTE], Gpa pag eMRAGAAE! KATTOIa TTpAyHATa Kal
pag aAAdder Tpomo Jwrig, TpATo Trapaywyhg, TpdTo katavaAwong kai o
BelTEpOC TPATTOG, eival amd TNV avdykn Tnv idia, amd tnv evaicnroTmoinon
Tou iBIou Tou KGOUoU, aTrd To aiTnpa, amd TNV diekdiknon Tpog Ta ETAvVW, £va
dMo oxApa, va Zntndei amd tnv ToAimeia n Gpeon AQqwn Mo SpACTIKWY
pétpwv oiyoupa amd TN oTypry BéBata Tou uTdpxel n Evvola TNG
gualoBnToTroinong Tou KGoHOoU.

Eyw moTelw, kal Uon aloibdo€n, 611 eipacTte ae TOAU KaAUTEPO BpOHO aTrd
autév Trou fuacTav TIpiv 2-3 Xpoévia. MiAdue yr' auté To BidoTtnua, dev Ba
avagepBolpe 010 TapeABdv, OTou TIpaypaTikd Ta  TTpoBAnuara Tou
TapeABOVTOSC TTPOOPEPOUV OTO TWIPA, OTO va BAETTOUPE, va KataAaBaivoule,
va {nTdpe.

Ta Béuata Twv KAPATIK®WY aAAaywy, OTTwg avapepBnkav TOUAAXICTOV WEXP!
TWpa g autd To ouvESpIo, iowg va divouv Tnv eviuTwan 6Tl eival kamoia
ameAf yia 1o pEAAOV, yia TO Trapa oAU Hakpive péAdov, TTou Bev éxel va
KAVEI JE Hag. AOITOV TA QAIVOLIEVA KAl Ol ETTITTTWOEIS TWV KAIHATIKWY aAAaywv
givar pavopeva Trou £xouv {ekivijoer TNV TeheuTaia SekaeTia oparodTata, HE
OIKOVOUIKEG ETTITITAOEIC Kal TTOAU cofapd Ta €xouv AdBel utrown Toug GAAol
épa amé pag, mou voiadovral, Ox1 yiari voidZovral Téao oAU yia To KOOTOg
T0 OIKOVOUIKO. Kal emeidf n KAPATIKG aAAayr ETIPEPEI KATACTPOPES TETOIEG
TTOU OUVETTAYETA! TIGPa TTOAU pEYGAO KOOTOG OIKOVOUIKG, Ba @épw Eva
Tapadelypa amd 1o 1990 éwg 1o 1995 @ 162 Big doAdpia, TOooo 3 PopEg
peyaAUTepo amd 1o kdoTog TnG dekaetiag 1980-1990, eivar To TOCH TOU
€0DEUTNKE YIa KATAOTPOYEG YIA QTOINUIWCEIS aTd TiG AOQAAEIEG K.A.TT.
KATAGTPOYES TTOU TTPOEPXOVTAI ATTO TNV KAIHATIKF PETABOAR, ammd TANUPUPEG,
aTmoé TUPUIVES, aTrd TEToId GaIvOpEVa TTou BN ivar uTTapkTa kal oty EAAGSa.
Apa éxoupe TpoRAuarTa Beppokpactakig HETABOANG kal Exoupe TTpoRAHaTa
pE TANPPUPES TTou ogeilovTal Kat o€ aAAoug Adyoug, aAAd kal TNV KAIHATIKA



aAAayri. Mag agopd orjpepa dev pag agopa avpto. Eivar kati ou Bev 10 §Epe!
0 KOTHOC Kat TIPETTE! VA TO OKOUCEI, Kol VA TO KATAAGRE! pE TTapa TTOAD atrAd
Abyia, To Troon evépyela ouvBEeTal pe auth Ty IoTopia. ETriong TpeTer va 1o
kataAdpel pe mapa oAU ammAd Adyia.

Aev apkel éva utroupyeio 1j évag dvBpwTiog, R Ba ToAuow va 10 Tw edW,
6Aor E€pouve Kkal e £xOUV {AOEI Ol TIEPICTOTEPO! £Xw BOUAEWET TTApa TTOAU e
moAoUC aTTd oag €T 2 Xpovia Twpa yia €va Béua Trou dev UTTHpXE OTa
uTroupyeia, ATaV TeAgiwg avUTIapkTo. Ta Béuata Tng evépyelag O OXEON HE TO
mepiBGAAov, Bev uTrdpxel oto Kovotiké TAaicio otipigng TrepiBdaiiov Tou
YMNEXQAE n Aé€n evépyeia, TepIBAAAOV Kal KATACTPOPEG BEV UTTAPXE!, HETPO
Y0 va BoUAEWEI TO TOOO EKATOHHUPIO YIa AUTH TNV 10TOpIa.

To Emixetpnoiakd Tpoypappa evépyeiag Tou YTroupyeiou Avamtugng, eixape
TNV TUXN va TTPOCAPUOCTE OTIWG TTPOCAPHOCTNKE, yiati §ekivnoe auti n
BOUAEIG Kal yia TIG KAIHATIKEG aAMAayég TToU Gpxioe pia euaigBntomoinon pe
Tou¢ opeic TTou fATav péoa, kai To B0 To YToupyeio AvATrTugng Kat n Sikn
pac SouAeld  Tou  KardAaBav  of  ouvapuodiol  PE  TOug  OTTOIOUG
OUVEPYAOTAKAME, OTI KAt TO KTipio Kal Ta TTadnTikd kal Ta nAiakd, Tou Gev
uTfpxav cav JidoTacn Omou TPETEl va 50BoUv AEQTA yia TTIAOTIKEG
EQAPUOYES, Apa AOITTOV PE TNV TIPOOTIABEId TwV QOPEWY OAWV Kal ToV
OUVTOVIOHO TTOU AEITTEL.

‘Eva dAAo Bépa Trou éxw onueiwoel TV EAAEIYN ouvToviopoyu. AKOpn Kai Ta
KoIVOTIKG TTAdiola Trou diateiBovral, Kal Ta kovdUuAia rou dateiBovTal, TTolog
ouvToViel Kal AEIOAOYEI TIG TIPOTEPAIOTNTEG TWV TTPOYPAHKATWY TTOU PTTGiVOUV
Ta Ae@Td, €ivan Aiya, gival cuykekptpéva Trou divovral, Trowa gival Ta EMAEGIHa
pérpa. Eivar yia va éxoupe emideign autol Tou BaBuol rj pIKPOTEPOU, Kal
X&vovTal o€ pIKpd - HIKPG TTPAYHATAKIA T OTToia eival TTapa TTOAU ONUAvTIKA,
xwpic va Tapefnyndw, aMd dev €xoupe Tnv TOAUTEAEIQ oav Xwpa oUTe
OIKOVOIKA VA KAVOUE AdBN ot EMAOYEG Kal OE TTPOTEPAIOTNTEG.

EipaoTe AoITov oe pia gdon Tou euaioBnTomomBnkay apketd Ta cuvappodia
uTroupyeia, aAAd dev sival autd To KUpIo. YTTAPXEH Hia £pEuva, UTTAPXE! Hidt
ouoowWpEUON, OPAoN Kal EQAPHOYEG TOU Of KABE OuVvEDpIO OAot TO
dIamoTwvoupE. AUTEC ol Bpdoelg KaTapxdg eival AyvwoTeg HETAEU Twv
@opéwv Kal Ta aTroTEAéTHATA, GAAd KOt Ta epyaleia, Kal Ba TTw Kal Tov Kanuo
Hou €5, epyaAsia eEAIPETIKA, EKTTAIBEUONG Kal ETIHOPPWONG TTOU gival atrd
Ae@Td TG EOK 10 TeplocOTEPT TIPOYPGHHATA TTou diateiBevial Sev Epxovral
oTé oTo TaAaiTTwpo To YTroupyeio oTo €€ TTou TpooTabei va BydAel eva
vopo e éva ypageio Xwpic computer, oxi eival €101 Ta TTpoRApaTa Kal
mpémel va Ta EEpoupe, Kal Bev uTdpxouv XpRpata yia va BydAeig Kal
QwroTuTrieg Kal INTAPE va KAVOUME evNUéPwon TOU KOOUOU HE TNV
TPOCWTIKY TTPOoTABeIa Tou evdg uTTaAAfjAou, Tov otroio BeBaiwg kar dAol
KpITIK&pouv kar Ta AdBn 1Tou yivovTal otov vopo Ba Baplivouv auTov.

Aoirév kai 6Aa auTd Ta epyakeia TTou eida auTEG TIG TPEIG PEPES EBW, TTAW KAl
TapakaAdw Tov Kabéva, Bpe maidid oTteiAte kATt va Ta PydAoupe va Td
oteiloupe oTa oxoAgia va Ta oTeiloupe améd dw, va Ta oTeiloupe ammo Kel. Agv
Ba Tdpoupe DOUAEIG kavevag, TNV SouAeld Tou gopéa va TV OTEIAOUPE EKE
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TTOU TIPETTEI va TNV BecpoBeTcoVPE cav TTpodiaypagr], va pnv peivel ota
oupTapla oav pia akopa epeuvnTikr douleid. Ao epeuvnTIkEG BoUAEIEG OTa
oupTdpia €ipaoTe yEPATOl OTn XWpPd, kal autd eivalr 1o Baoikdétepo oav
TpoéTacn mou BéAw va kavw. Oxr Adyia kai mropiopara kai ouprrepdopara
ara épyo kai dpdon. lMépace i n emoxh, TpaypaTikd o kdopog dev
aloBaveTal edv Bev UTApEel pia avridpaon, kal pia avtidpaon cuvolikh Kal
ouvBuaouévn. XTUTTAVE TO PETPO OTABREUONG OTA QUTOKIVNTA KAAWG 1} KOKWG,
Kat PITopel va To avatpéyouv KaAwg i kakwg, yiati kdmoior dvBpwirol
kivnromoiiénkav. OAot €oelg, epeuvnTikd Dplpara, mavemoTipia, KATIE,
EVEPYEIOKA KEVTPA XWPIG OPYaVvIOUOUS, EVEPYEIKE KEVTPA Xwpig TTOPOUG, TTou
10 YTroupyeio AvATITUENG aKOPa Oev QTIAXVE! TOV OpYaVIOUS TOUG yia vad
Aertoupyrioouv kal va e€aapakioouv T appodidTnTeEG Ba KANBoUV va kavouv
ato dw Kal mEPQA.

Kal epxopoaTte Kar gpeic oav YToupyeio kol Aépe Ta eVEPYEIOKE KEVTpa Ba
otnpifouv auty TNV TpooTdbeia Tola ; Ba SoBolv ol appodidTnTeg ; Ba
uTTdp&ouv KovdUAIa ; ETeidr) pIAfjoape kar yia autd To Bépa. Na va amaviiow
OUWG Kal 08 KAToIa TpdypaTa yiati éva owpd epwTAHATA £X0oUV TEBET.

Eyw £kava pia Tapouoiaon mpoxXBEg, atuxwg pouv Tdpa oAU dppwaTn Kal
Oev EEpw TEOO KOAG PTTOPEDA va 0ag enyfAow, TO T1 KAVOUPE. AoITov auTtd
Tou oag £Aeya dev RATAV TA OpGUATA A pIag opadag avBpwirwy. MExpl TO
1994-1995 trou SouAéwape autoi ol GvBpwITol TTou Eidare ATAvV opdpaTa.
Tripepa eivar évag vopog Tou Tov ypdew kai Tov avaypdgw kar Ba Tov
favaypdyw péxpr va yivel 6co 10 Suvatdv kaAUTEpog Kal pEca oto 1997
auTeS 0 VOpOS YniZeTal kal Aeitoupyei oty Xxwpa. Eipar memeiopévn, yiari
EEpw TTdpa oAU koAd Ta péTpa Trou TrpoBAéTel, Kal ToAAol ammd €odg To
yvwpilete 6T eivar évag vopog emavaoTaon, kal 1o diamoTwvouv GAo Kal
TEPICOOTEPO PECA aTO UTTOUPYEio, N Bioiknon yiati Twpa CUVEIdNTOTTOIOUV TI
Kavape 0Aol epcig, auToi o1 aiBepoBAUOVES, TTOU AEYOHE wpaia ag EXOUHE Kal
éva TTpoypodpa yia eforkovounon evépyelag, TTOUAdel To BydAape kai
QUANGDIT, orueEpa TToU yiveTal vépog Aéve OTi eival TTAEOV £TTAVACTATIKGG.

AOITTOV TI KAVOUPE HE QUTO TO VOPo. AMdGloupe Tov TpdTTO TTou Ba Trapdyoupe
10 TrEPIBcGAAov, TTou Ba xTiloupe To TTEPIBAAAOY, TTou Ba {oupe, aAAafoupe Tov
TPOTTO TTOU Ba OKEQPTOUOCTE yia TNV evépyeld, TTou Ba OKEQPTOHACTE yid TO
TePIBAAOY, péoa amd mpdypata Tou dev Aéve akpifwig autd Aéve aAAa
Tpdaypata Tou pag wpodiaBéTouv yia keivo. O gupUtepog dnpooIog TOUEAG,
av Ba Tov akoUoare Kal To MpooéfaTte, Ba kAnBei va avaAdBel 6Ao 10 Bdpog
Ba eival Topgag MAGTOG £XEI UTTOXPEWTIKEG puBpioelg péoa atny eéactia. CAa
Ta UQIOTAREVA KTipIa Tou dnpogiou Ba TPETTEr va EKTUYXPOVITTOUVY, va Yivouv
emepBdoelg  efoikovdpnong eveEpyeldg, Tng KAigakag Tou  pTropouv  va
ONKWOOoUV ol BNUOaIEG eTEVOUOEIG TTOAD PIKPES ATTAEG ETTERBACEIC aTTO Tig
eykaraatdoeig. Mvwpilete, 6hol EépeTe 1 evvooupe. NokokUpepa, opBoAoyikr
xpnon evépyeiag.

H évvoia tng evepyelakrig dlaxeipiong praivel oto dnupoaoio. To BEpa dev ival
10 T Bcomifoupe, eival TTwG Ba ekoUyXpovIoTel autd To €pnuo To dnuéato va
aAAGEouv ouveIBAOEIG. KATroiog eiTTe OTI av Bev TTANPWVETAI TTwG Ba TO KAVEL
Eyw oag mAnpogopw 6T dev TAnpwvopal 3 xpdvia Tépa Twv 160,000 mou



givar o pioBde pou, kar éxw Eexdael T Ba el {wry. Kai gipal eutuxrig. Autd 1o
Tpdypa eival av 1o €xeic pEoa oou Kat av Dev To €xelg. AuTr eival n ouaia. Ti
£xoupe péca pag, T maTteloupe kar Oxl To T Béhoupe va Oeioupe, yiaTi
TePIoTOTEPO BEiXVOULE TTAPd TTRATTOULE.

H evepyelakn dlaxeipion dev praivel povo oTo dNPOCI0 TOPEA UTTAIVE! KOt 0TV
TOAN KAt g10 olkodoK TETPAYWVO. Lav Becpog. Aivel n ToAiteia Ta 6 xpdvia
petafarnikd yia va Asitoupyrioouv autoi ol Begpoi, yia va yivouv TAOTIKEG
eappoyéc, evoTroinon akaAUTITwWY, ETTEURACEIS OE OIKOGOUIKA TETPAYWVA.,

‘HBn 10 YToupygio pag yia duo oAdkAnpa Xpoévia xpnHATodoTEi HIKpO-
ETEPRACEI, UIKPO-EQUPUOYEG €iTe TO OIKOAOyIKO oTitt Tng OnBag, eire
emépBaon ato Naykpdn pe ahhayr Twv boiler Twv TTOAUKATOIKIWY PE KEVTPIKO
boiler, eite pe xprion TadnTIKWY yia va 8el 0 KOOHOG, yia va SoUpEe Kal epEig
OAQ aQuTd Ta PIKPO-TTPAypata Tt onpaivouy, pE Ta TToAU Aiya kovduAia TTou
dlareiBevran yiati akdpa Bev umdpyxouv Ta cofapd, Tou Ba ETrpeTe va
UTTApXouYV, yia auTh Tnv 1oTopia. Ta kTipia Tou dnuodadiou Topéa Ta Kaivoupyid
KTipta 6x1 povo Tou dnudoiou Topéa aAAG 6Aa Ta KavoUpyla KTipla TTPETTE! va
gyive avTIANTITO Ba oxedialovTal TEAEiWG SIOPOPETIKA Kal BEV €XEN UTTEI HOVO N
évvola TNG EvEPYEIOKAG amddoong, €xel PTEl kal TG TEPIBAAAOVTIKAG
amédoang.

BeBaiwe 0TOUG EMOTAPOVEG EYKEITAI VA TTPOXWPICOUKE TO Bépa Twy opiwv
TWV EKTTOUTIV Twv agplwv Tou mapdyovial amd Ta UAIKKG Tou  Oev
yVWwpIi{oUuE OAPEPQ, £V EEPOUE TIC ETTITITWIOEIS TOUG, Kai EEPOUE OT cival
oAU BAaBepd otnv oucia Bev ToApGpe va amayopeUooude. Kat Tov apiavto
aKOpA Tov oudnTdpe aAAG Bev Tov amayopeUoupe. Arraydpeuor), vopoBeoia
dev Tov Exouue arrayopevoel. Kar yivetalr Xapog pe Trola UAIKA ; HE Ta
BepUOpOVWTIKG UAKA. ©FAoupE va TTPpOOTATEUCOOUHE TO KTIPIG Hag Kal IAGHE
yIa Beppop6GVWON Kal oTny ayopd Dev EXOUHE TA KATGAANAG BEPUOLIOVWTIKA
UAIKG Bev apkel Aoimdv va Aépe @IAIKG TTpog To TepiBdAAov Trola eival autd
TTola gival T OpIa Twv EKTTOUTIWV Tou padoviou yia Tnv TroidétnTa 10U
E0WTEPIKOU aépa yia To éva yia 1o’ GAAo. Mag Aeitrouv autd Ta Tpdypata. Kat
Tapdha autd, Ta BeopoBeToUpE YO va ONHIOUPYACOUUE TNV avaykn otny
ayopd 6Twe Ba dnuioupyriooupe TNV avdykn oTtnv ayopd va aveBdcel Ty
TOIBTNTA Twv TTROIGVTWY dAwv avegapTtitwg yati n {Atnon Ba tivar 1éTo1a
yiaTti o aTmaITRoEIC TS ayopds pe 1o BeATio kar TRV TautdtnTa va aveBdacel
TPAYHATIKA TNV TOIOTNTA.

Ta nAiakd emRAaAAovTal oTa véa KTipia (aTmaviw oTov k. TpaBacdpo) Kal ival
TTOMTIK ETIACYT YIaTi 0 A0S OTTWE O AVEHOS OTTWS TO VEPG OTTWG 1 Y1, Eival
PUOIKOI TTOPOo! Trou Bev efavTAolvTat kal BEAOURE auToug dTav WwAdue yia HME
TTPETTEI VA ival KatavonTd kal gto dIdTaypa. Z€POUE TOV QVTOYWVICHO HE TO
QUOIKS QépIo KAl EEPOUPE Kal KIVBUVOUG TTOU WTTOPE] va utrdpgouv edv Bev
yivouv TO Trpdydata OTwg Tpemer va yivouv. Ta nAiakd pTraivouv of
TPOTEPAIOTNTA OTA VEX KTipIA, OTA UPITTANEVA TiTToTa Gev ETIBAANOULE.

Aivoupe v duvardinra otov KGopo va ailoBavBei pe kdmola KivaTpa £ppeca
A GUEca va KAver KATTola Tpdypata e £va Xpovikd opifovta dekaeTiag, Ba
givar oty Tpaypankétnta. Omwg  pia dekoeTia KAvOME  yia va
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ouvednTotromooupe T Beppopdvwaon Ba EEpoupe OAot 611, AAAN pia dEKaeTia
B0 KAVoUE yid VO GUVEIDNTOTTOINCOUUE TOV EVEPYEIAKS TXEDIOOUO.

H exmaidevon péoa ota NavemoTiua utmfpée kovoTikr) odnyia amé 10 1994
Tou pag fpde, fpBe kar oe pPéva yiari eipal €BVIKA avTITPOowWTTog oTa BEpata
gkTraideuong otnv ApxITeKTOVIKI Kal aTo YTroupyeio Naideiag urmoxpewrnko 1o
pa6nua BiokAlpanikn - Apxitektovikty ota MNavemariuia.

Za¢ pwtdw, Tépa amd TV Geo/kn TOU €xel avaTrTUEer Xpovia Twpo Kal
EUTUXWG OXI pdvo £peuva aAd Kal TIPOKTIKY Kal Eival TTOAU onpaviiké auTo 1o
pdypa Trou To éxer ouvludoer, dev €xoups ANAa TETOIO EVTUTTWOIAKA
mapadeiypara; MNMwg va ekmardeuTel 6Aog autdg 0 KOOHOG TTou Ba TTPETTEl va

EEpel.

H BiokMparikfy Apxitektoviky Sev eivar Timota Trapamdvw amd v KaAn
apyitektovikr]. MNa autd kai dev @ooOpacTe yia TNV aiolnTkr yiati 1o
KaAGYOUOTO KTipIo KOl TO KAKOYOUGTO KaI N aioBNTIKA £ival QVTIKEIMEVIKN KOl
DIUOPPUIVETAI, EiVal UTTOKEIHEVIKH kal SIOPOPQUVETOI, KAl EKEl TTPETTEI va
oupBAAAOUE KAl OTO KITG TToU TTOAG TpdypaTa e&akohouBolv va eival KiTg.

Opwg ol apxITéktoveg duoTuxwg Oev  yvwpifouv orfipepa  va  KAvouv
apxITekTovIky. AnAadrf T evvow, Kal TAAI va pnv  Trapegnynbw, va
akohouBricouv Tou¢ Baoikol¢ kavoveg AAlog, dvepog, TpoaTagia 6TTwg ol
TTapadooIakoi oTa XweId pag kal oTa vnoid pag. H apxitektovikn givar autéd 1o
mpdypa, yia 60ou¢ PTopégouv va To ouvednrotoijoouv kal Ba 10
Eovagépoupe oty emkaipotTRTa Ba avabupnBolpe va pupifoupe va
aioBavOpaoTE va  OKEQTOMOOTE TWG TIPETTEl va  @TIdgoupe  yio  va
TTPOCTATEUTOUE.

O k. NMamapoévog eime 6T 01 TpoTdoeig Tou Ba Byouv €dw, va pnv
TTAPOUCIAGTOUV W TTopigHATa Tou cuvedpiou, ald va TTave oTa ouvapuodia
uTToupyeia. Auté gival TTapd TToAU anpavTikd. ©a TPETEl va aoknBei Tiean yia
Ta pétpa. Kai n riean dev Ba aogknBei pévo aaa! 1o TTRYAHE OTA UTTOUPYEI Ka)
TeAeivoape. Na Snpooieutei OTIG EQNUEPIDES, va KAVOUUE IO OUVEVTEUEN
T0TTOU Kal va avokovwBoUv Kdmola Tpdyuara, va yivel pia BoBolpa,
XpeidZetan Bapoupa ofpepa. Aurr eivar TToAmkn onfuepa, BaBoupa kar Goknon
Tieong.

Aépe péoa va BeopoBeTnBel To TPOYpappa yia TIg KMUATIKEG aAAayEg. 'Exoupe
yehoiotroinBei gav xwpa. To xpnoipotroloUue TTaviol, T0 Aéue, To QTIGEapE.
EipaoTe amd T¢ TPWITEG XWPEG aUTd OTwG £yive, Sev €xel BeopoBeTnOei.
Anhadh 1o YNEXQAE 10 &pel kal kaveig GANog kal 6cor frav péoa; Ta
OIKOVOMIKG UTToupyeia pe Ta oToia cuvdiaAAayRKape yia va pag dwaoouv
kivnTpa, dev katahaBaivouv o1 ol AFIE, 6T n egoikovounan £xer 6QeAog yia
v EBvikr Orkovoia, dev HTTOPECANE VA Toug To BWOOULE va To KaToAdBouy
auToO TO TTPAY .



Aommov O0tav o Ymoupydg Oxovopikwyv dev @Tdoer va WiAdel yia Tnv
TpoaTacia Tou TEPIBAANOVTOG WE Tov QIO TPOTTO KAl ag pnv TTPdTTel yiari
piAGel kar o Ymoupyog MEXQAE Jev mpdrier mdvia, TOUAdXIOTOV OpWG
guveldntomoloUpeBa  w¢ uToupyeio pe Tov iBlo  TpOTTO  TPETTEl  va
ouveldntomroinBolv kal Ta dAAa uTToupyeEia yia va apyioupe va eATTi(oupE yia
10 2010 ™ Gicioduon Twv AMNE ota Tooootd mou fjTav 1A JIkG gag Tng

€l01ynong oag.
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ITPOFTYAH TPANEZA
MPOEAPOZ ENNZHE BIOMHXANION HAIAKHZ ENEPTEIAZ

K. TpaBacépog

Tupwve pe Tov ouvadeApo pou Tou piknoe Tpiv atd Aiyo 611 8a ahhagoupe
TIC evepyelakéc pag ouviBeies. To Bépa eivar TOco Ba €xer oTPAPWOE! TO
KAipa TTpiv Tig aAAdGEoune. AnAadn Bev eivar ciyoupo 0Tt pia kai Ba TEAEIWOOUY
70 oupparikd kaugoiga, i Tola GAAN Alon Ba TTpowdnBei, 6TTWG TTUPNVIKA 1
ondAToTE GAAO, Ba TpoAdPoupe va BdAoupe otnv ayopd Tig AME Xwpig
TpoPAfuara, TpoPAfuara evvow amévavt oto Taidid pag, atnv BIkA pag
YEVIA akopn.

Akouoa €TTioNG KATTOIEG TTOPATNPACEIS YIa TO TI £€XOUV KATAPEPEI OF NAIGKOI
OUMAEKTEE, PaAAov e€apTdTal TwG To BAETTEN KAVEIG UICOYERATO | ooadElo.
MpWwTa - TPWTA £XETE TTOAU PEYAAN evTUTIWON YIG TO TI €KOVE TO KPATOG -YIO
T0UC NAIAKOUG TUAAEKTEG. YTTApXOUV KPATN TToU €Kavav TEPIOTOTEPA ATTO TO
EAMNVIKG, kar Dev Katapépave va TpowBfoouv Toug nAIOKOUS GUAAEKTEG.
Authy Tn oTtiyun n emdotnon otnv lomavia eivar Tng Tagng Tou 50% kar n
ayopd dev Kiveital amAd. YTdpxouv kpdtn Tou Oev £xouv Kapid £mdoTNan
o6TTwe n Kdtrpog kar n ayopd Kiveital.

v EANGDa 1O KpdTog¢ pag Bev ékave kal oAU omoudaia Tpdyupara. Me
KaTrola @opoatralAayr HIKpr Tou eixe, orBnoe, peydAn diagApion amd 1o
oUANoyo TTpowBnang eAANVIKwWY TpoidvTwy BoRdnoe oAU, kdamota ddvela
xapnAdToka eixav BonBrioer kai autd Aiyo.

Ekei TTou poag BoriBnote 1o kpdtog oty eaywyr], dev Tav oUTe n UTTOCTARIEN
oTNV £PEUVA Kal gTny avdamTugn, ouTe n UTTOOTAPIEN VEWY ETTEVOUCEWY OTNV
Biopnxavia, oUTE 1 UTTOOTAPIEN EPEUVATIKWY TTPOTACEWY  HAG  TTOU
aTToppieBnkav TOAAEG, alAd pag Bonbnoe Tpapwvrag 1o XaAi kKATw aTmd Ta
oo pag, Ot geUyel i oToiadToTe UTTooTAPIEN aTTd Ta NAIaKd CcuaTrHATd
aTo TV @opoloyikr drihwan 1 ondATIoTE TéTOIO EEXAOTE Ta, EUEiG DEV Ba Ta
utroatnpioupe. Kai pag avdykaoav va oTpagoUlpe ge GAAEG ayopég yia va
empiwaooupe kar 8ev pag Borndnoav va Byolpe Tpog Ta €Ew TOTE.

ZnTdue  OpwG TNV OupTTOpdcTAcn Tou KpdTtoug, Tng ToMTeiag, eival
uTToXpewpEvn va upag T dwoel. Autég eival o pohog Tng TToNTEiaC.
Mepipévoupe Aormdv kar amd 1 AEH, AENA kai Tig GAAEG UTINPETiEG KOWAG
WEEAEIOC Kal ammd TV TTOAITEID, UTTOOTAPIEN KOl KATTOIEG OTATIKEG EVEPYEIEG
ammévavtl oTov TOAITN. Zuepa €vag avTaywviopdg TToU avTIMETWITICOUNE
gpeic, Bev eival ol TnAcopdoeig 1 Ta dMa Siapkr] katavaAwTika ayabd, n
NAEKTPIKN evépyela amd v TAeupd g AEH kai €pxetar 1o peBavio
£MOOTOUPEVO  va  UTTIOKATOOTAOEl Ta nAigkd  ouoTripara.  Aoimév o
avTaywviopdg eival PTTpoaTd pag Twpa, Kai TPETEr va map8ouv HETpa yia va
unv pag avraywviletar abéuma. Aev pIAAPE yia eAeUBepn ayopd. XApEPA
WIAGue yia aBépito aviaywviopd. Meco kdvel o Aiyvitng Tou XpnoIHOTIoIEITAl
yia kauon ; undév. E€opuEn TAnpvouv dev TANpwvouv Ayvitn. Av exaiyav



eTpéAaio Ba BAETTape OO0 XpewvovTav, aAAG TTEPA AT’ auTd PE TI KOIVWVIKNA
TTONITIKT); Kdavelg kovwvikly ToAmikr) Biyeig évav dAAo @opéa. Amd Toug
TTOAITIKOUG BEV PTTOPEIG VO TTEPILEVEIS HAKPOYPOVIa déopeuan. Koitape Aorrdy
va Trapouue 6cov 10 duvardv ypnyopdTtEpa BeopIKd PETPA TTOU va £XOUV
didpkela .. Tevikog Oikodopikds Kavoviapsg. OAa T péTpa TTou avEQEpPE
TPV 0 Kog MNamayiavvdkng €ival GwoTa UTTdpXouv Kat Karola AAAa TTou €xouv
oulnTnOei TTOAAEG POPEG.

Z€poupe OTI €ival UTTOXPEWTIKO ONEPA va eykaBioTd¢ pdévog oou To aTiTl
oou. Aev umropeic va @nidéeig éva kaivoupylo OTTiTI KAl v NV TO HOVWOEIG,
ETTEION £XEIC AEPTA TTANPWVEIG, KAIG TTETPEAAIO eVTAEEI Kal TTETAG TNV EVEPYEIA.
AtTayopeleTal va TETAG TNV EVEPYEID agUOTOAA. Aev UTTAPYXEl KAUIA aTropia yr
autd Bev UTdpXEl KAId aoTuvOpEUon TNG Beppopdvwaong, TOpOAad autd Ta
OTiTIO Hag BEATIOVOVTA! PEPA WE T PEPA HE TNV UTTOXPEWTIKA £QApUOYN TNg
pévwaong, padaivoupe va TV XpnoigoToioUpe owaTd kal BEATIVETaI KABe
HEPQ auTr N KaTdoTaon.

H mpdtaon n dikA pag, €ival UTTOXPEWTIKA £QAPUOYH NAIOKWY CUCTNHATWY,
apou yivetal kai ypriyopn amoofeon. H aflomoTia Twy cuoTtnudtwy eival
Dedopsvn, éxoupe BeATiwOei TOAU kol pANIoTa oTo  Kaivoupylo [evikd
OioBopikd Kavoviopd, amd 600 kataAafaivoupe €peig, Exel CUPTTEPIANPOEI
kAT 1éT010. YTAPYOUV OUVADEAPOI TTou AEVE yIOTi VO Eival UTTOXPEWTIKS UE TO
D10 okeTrTiKG yiaTi va eival uTroxpewTik Kal n povwaon. Nopioupe 11 n
UTTOXPEWTIKT EQaPUOY NAIOKWY CUCTHHATWY gival éva Bripa TPog Ta UTTPogG.
Tétoa TOMTIKI EQappoleTal oTo fapanh £dWw kat XpovIa kal yia autd 1o Adyo
10 87% Twv ommnwv oto lopanh éxouv nAlokd cuotnua. Ztnv OAAavdia
EpXETA PEOW €VOC EVEPYEIOKOU KavoviopoUu, Tou dev oou emITpETel vd
KATOVaAWVEIC  TEpIooOTepn evépyeld amd T1é6On Kol Aiyo TOAU  eiocal
UTTOXpEWREVOS VO BAAEIC NAIGKG CUOTNHG Yid VO PTTOPECEIG VA TO KAVEIG
auTo. To BepoAivo 10 1997 £XEI UTTOXPEWTIK EQAPHOYT NAIGKWY CUCTNUATWY
oTa véa KTipla . ‘Eva péTpo AoITTov eival n UTTOXPEWTIKT] EQOPHOY.

‘Eva deUtepo péTpo eival 1o Oépa 2244 yia Tnv BepPOTNTA. ZEXVAUE TO HEYEAO
o6yko TG Beppomntag, oTtn Plopunxavia Tou eival péon  Kal  XapnAn
Bepuokpaoia yia v EANGDa kai utroaTnpiletan 1 €l0odog @uaolkou agpiou
aovatola emdotoupeva. AuTd Ba uttokataoThgE!r duvnTikf ayopd NAIGKWY
ouotnuatwy. To va douléyer pe XaunAn kai péon Beppokpaocia o€ nAiakd
ouoTAparta sival kan mpo@avés o' GAoug pag £dW. Aoimov xwpig HEAETn oTav
emdoTolvTal Hovadeg £0TW CUUTTAPOYWYRS 1| Tapaywyng BeppdtnTag Ue
kavon @uaikoU aeplou, Xwpig va €xel yivel avrioToixn HEAETN nAlakwy, eival
apvnTko oToixelo. H mwpdtaor pag Aoimodv eivar 0TI TPV EYKATAOTOBEI
otroiadrote  €mdoToUpevn dGueca 1 €uueca  vEa  EVEPYEIOKA  povadd
Tapaywync ot Plopnxavia, TpETEl va yivel TPWTA PEAETN yia nAiakd
ouoTAaTa, va KoAUQBei TO KOUpAT Trou pmopel pe nAiokd  kal va
oupTTANPwWOEi Pe TNV emIdoTNUEVN VED POP@R| EVEPYEIOG EITE QUOIKG AEPIO EiTE
oTToloadATTOTE AAAOG evepYEIaKOS eoTAIoNSG.
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ZTPOITYAH TPANEZA
AIEYOYNON ZYMBOYAOZ TUVY EANAL

A. BakdaAng

Akouoga pe oAU evdiagépov xBeg Tnv opiAia Tou kou Flamaylavvakn, Tig
EMTITWOEIS Ao TNV AyvITIKA oAk TNg AEH. Emetdn pdhiota cupBaiver va
gipar évag am’ autoug Tou éSwaav TN {wr) TOUg yia TNV avamTugn tou Ayvitn
Kal NG MyVITIKAG £TTOXNAS, BéAW va TTw Buo AGyId yia TO TTWS N AIYVITIKN
EKHETAAAEUGN PEXPI Oripepa akohouBnoe pia oTpapr] TOAITIK odnywvTag o€
karaomardAnon peydAou TocoaTol Twv  KoImaopdtwy  Aiyvitn yia g
Tapoywyrn NAEKTPIKNC evépyeiag. Elvar kAT 1o otroio eravaAapBdavw kar Aéw
£6Ww kar 20 xpodvia 611 qutd TOTT oTroio Ba Cag TTW ATTOTEAETE TO AVTIKEIPEVO
NG SIBAKTOPIKAS Hou diatpIfig.

O1 Aiyviteg pag 1o E€poupe Ohor €xouv 60% uypacia. H uypagia autr| yia va
Kasi o Aiyvitng e€atpieTal péoa oto AéBnta datravwvrag Bepudinta 1000°C
amé v £atia Tou AéBnra. To 60% onpaivel 600 gr/kiAd Aiyvitn, 600 gr divouv
360 Beppideg omOTAAGHE amO TNV WEEAIN EVEPYEIX TOu Kauoigou Tng
KaUoIung UANG yia va Enpdvoupe 1o Aiyvitn. Amd mig 1300 mou BiaBéter o
Aiyvitng NroAepaidag 1) Tig 900 NG MeyahoUtroAng odevoupe Tig 360 yia Tnv
gripavon Tou vepou oTo AéBnTa. H Erpavan autr eivar duvatd va yiver é§w
aToé 10 AéBnTa BiTTAC aTrd TO OTABPG Tapaywyng o Enpaviipla Ta omoia Ba
AsiToupyoUv pe TO CUOTNHG TNG CUPTIAPAYWYNS HE QTTOUACTEUCT] XAUNANg
mieong amo v idlo povada mapaywyng oe {npavinpia atmAd 8a gnpaiveral o
Ayvitng €101 Tou n Begppoydvog duvapn Tou avti 1300 i 800 yia Tng
MToAepoida  Ba  amairoUvIal  £yKATOOTACES TOAU  pIKPOTEPOU  GYKOU
AeBnrootdola BeBaiwg uTrdpxel Oykog Twv npavrnpiwy 8a £mITUYXAVETA!
oikovopia BeAtiwon Tou oAikoU BaBuou amddoang g 1a¢ng 10% yia v
MNroAepdida kal 15% yia v MeyaAoTroAn mou onpaivel 4 pe 5 oooaTiaieg
povadeg BeAtiwon Tou BaBuol amddoang amd 33% va yivetal 38% Tpdypa
Tou oUTe oTOV UTIVO Ha¢ Ba PTTOpoUPE va OKEPTOUNE HE TIS BEATIWOEIS TOU
Bepuoduvapikol kKUkAou TTou Trape yia 0,15 kai dev TO eMTUXOIVOUE.

ATTAG pe auti) TNV PEBodo pe Enpavon Ba pmopovoape va TETUXOUPE e 5%
TOOOOTIdIEG PHOVAdeg augnon Tou Babuol amodoong pe avtioToxn Heiwaon
gkmmopmwy  CO, ekmOpPTTWV TEPPAG Kal OAwv Twv GAwv pOTwy  Kal
gfoikovopnon Aiyvitn. Méxpr onpepa amd 600 €xel Aertoupynoel n AEH 8a
ptopodos va éxel efolikovounioel To Aiyvitn ou Ba fodéwer pia povdada 300
Mwatt og 6An T &idpkeia Tng {wrig TNG 100 ekar. Tévoug Alyvitn Ba PTropouce
va efoiovopnosl pe TV eappoyn Tng peBddou. H pébobog dev eival
Bewpnriky EApavon Ayvitn kdvelr 35 xpovia n AEH oty [roAepaida oTo
AyviTikd KévTpo yia va TTapdyel HTplykETa kot n ERpavon yiverar akpiBwg Ye
autr] TN péBodo €xel éva oTpdBido avTiBApng Topayel aTHG XOUNANG Treang
4At EnpavTiipiad TEPIOTPOPIKOU TUTTOU ATTAG Ta oTroia Enpaivouv Tov Myvitn. H
mpoTaon frav doKIYagTIK TP4Taon va yiver v otoia gmavaiapBavw
ouVEXWG KGBE Xpbdvo Kal ot KABe véa Bioiknan otnv FToAepaida kavovtag £va
pilot plan akpBwg oTIc uTTapyoUoeS eykaTaoTdoelg. Mia gopd n pdraon



autr éyive atrodekTr amd Tov Mamapaviého umefAen n mpoétaon otnv EOK
yia TAoTIKO Tpdypappa APBe n cupPacn €Toiun yia utroypagr amé Tig
Bpuféhheg kar dev utroypagnke Toté amd Tnv AEH. Xuxvd kai oe ToAAG
Bripata TapakaAw Kal TpokaAw kal TN AEH kai Toug apdvieg Tng AEH va
amaviioouv. Lfpepa katayyéAw tn AEH kai Ba f@eha n karayyehia va
TPOXWPENOEl Kai péaa amd 1o €6viIkG pag ouvedplo 0TI adpavei kal dev ExEl
Adyo iy avtidoyo ot auth v TpdTAOH.

IApepa petd amod 20 xpdvia £paba 611 n RW trpoxwpdel pia Téroia Tpétaon
yia va k@vel digpedvnon Twv atroteAecpdtwy Rpavang Aiyvitn oe Ayviteg pe
TOAUG PIKpOTEPN Uypaoia atrd om €xouv ol eAAnvikoi Alyviteg. @a pag £pBel
atd Vv Meppavia amod g RW, epeic dev TRV TTpoXwpoUE.
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ZTPOFTYAH TPANEZA
AN.S.

K. DuTiKOG

Aoxohovpal ge TNV yewBeppla. H yewBeppia, 6nwg ol meptogdtepol
Eépete, eival n mio adwknuéviy ‘Hrua Mopgn Evépyelag, avavewolun ev
UEPEL ASIKNUEVT] WG TPOC TNV avdnTuEn nap” Ao OTL To Suvapkd oty
EAASa eivan tepdotio kal guvexwg amodeivietal 6Tl efvat akdpa
neplogdtepo ar’ 1L pavralopaocte.

Baowkég npotdoelq :

H yewBepuiky evépyela €xel pua 1dlamepdtnta Sev eival gav TI§ GMeG
Hop@éc dev eival gav Tov Ao Tou pnopel kabévag va Tov dpel Kat va Tov
petatpéPel. H yewbBepUK) EVEPYEIX OUOIACTIKA OUYKEVIPWVETAL OF
xotrdopata Ta ornola korrdopata 8EAouv OUVOANIKY avTetwmion. Méxpt
TWPA oe MOMAE Tedia BuoTuXWG HE Tov VoUo Tou umdpxel £xouv BoBel
MApAXWENOELG 0 KaBévag maipvel, KAvel YEWTPNOT), TTAHPVEL..............



ITPOITYAH TPANEZA
E.H.A.E.Z. - EKE®DE "AHMOKPITOZ"

M. MaBioUAGKNC

Se OAn TN BIGpKeIa TOU CUVEDPIOU EKPPATTNKE évag Eviovog TTPORANUATIONOS YIa TIg
TONTIKEG KaI T KiviTpa TTpowenong Twv Avavewoipwy Mnywv Evépyeiag (ANE) ot
xwpa pag. Or uéxpr Twpa TTpooTrdBeleg oTov Topéa autdv xapaktpifoviav Kupiwg
aTé TOV QTTOCTIAgHATIKG TOUC XapaKTApa, Ta TEPIOPITHEVA KOvBUNa Kal TNV EAAENYN

£VOC OTPATNYIKOU TTPOYPaNPATopoU.

ExTIHOUE 6T T0 EAANVIKS ToTTio Twv AME  yia Tnv emopevn dekaetia, Ba diapoppwei
Kupiwg amd Tic Bpdoeic TTou Ba exkTeAeOTOUV OTa TrAgicla Tou Emixeipnoiakod
Npoypauparog Evépyerag (ENE). Mpokerai yia pia duvnrikg onuavriki mapépaon
TOUO GO0V aPopd Ta OIKOVOUIKA TNG HEYEDN, GO0 Kal TNV eupUTNTa Twy SednAWpPEvwY
me otoxwy. Ma toug iBloug Adyoug, 1o EME Ba amoteAéoel Tautoxpova Kai pia
uroBrRkn yia 1o péMov Twv AME omv xwpa pag. H amotuxia autrg Tng
mpooTrddeiag Ba aproel éviova onuadia Tou SUokoha Ba afnoToly, Evw N EMTUXia
e Ba SnuioupyAce! Pia TIOAUTTAEUpN Suvapikr (Epeuva, epappoyEg) KaBioTwvTag n
EAGDa TOAO TTIAOTIKWY EQApHOYWV £upeiag KAjpakag. Me duo Adyia, kaAoupaote
Tpa va armrodeifoupe 6T eivar Suvard va Eeplyouv of ATIE arrd Ta oT1evd TTAdiola 1ng
EPEUVNTIKAC 1 OIKOAOYIKAG EvaoXOANONG Kai va yivouv pia amr gwvravi

TpaypanikdThTa.

H epmreipia avaAoywy av Kai IKpOTEPWY O€ €KTaon TrpoypappdTwy £xel avadeigel oav
KEVTPIKIG onpaociag ¢ATnpa v woidtra TwV vhoTroloUpEVWY TrapepBdaoswy, Me
autr) v évvoia kai aveEdpTnTa amd Toug emipépoug BeparikoUg TTpocavaroMapoug
Tou TIpoypduparog, vopifoupe 6T eival amapaitntn n elcaywyrj dUo EmITA¢ovV

OUVOAIKWY opilévTiwy Bpdoewy :

o H umoxpewmki sicaywyr] ev6g KPITnNpiou TWOIOTNTAG OTIC UAOTTOIOUHEVEG
emevdUoEIC. TO KPIAPIO QUTO TTPETTEl VA CUYKEKPIPEVOTTOIEITAN  KATA TTEPITTTWON

avaAoya LE Ta UTIAPXOVTA TIPOTUTTA 1) TEXVIKEG OBNYiEG O KAVOVIOHOUG DOKIPWY Kal
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eAéyxou. EvBeTIKG avagépovTar Ta BeppikG NAIaka cuoTrpata (SoKIpEG CUHPUVG
HE TQ UTTGpYOVTa TIPOTUTTG KaI UIoBéTnon opiwv armédoong), of ETEPRATEIg aTnNV
HOVWON KTIpiWY (TTPOHEAETN KOl EPAPUOYA TWV UTTapXOVTWV KAVOVITHWY) Kai
YEVIKOTEPA 1 TICTOTOINON Twv TPOG €yKArdotaocn OuoTNUGTWY 1 Twy
UTTOOUOTAUGTWY TTOU TO QTTOTEAOUV.

H uioBémnon Bpaoswv kpiTikig amotipnong ndn ulomrompévwy (Peréteg post
evaluation) 1} TPog uAotroinon (Tap&AAnAo monitoring) épywv e OKOTIO TNV
£€aywyr| CUPTTEPACHATWY Kai TNV eKTTOVNGN SI0pBWTIKWY TTApEUBATEWY. O Aoyog
givar OT €xer TapatnpEnBei TTOAU Cuxvd va yivovial épya Kai HETA Va agrijvovtal
omv 10xn TOUC HE QTOTEAEOUG va axpnoTelovial ASyw KATOIWV HIKpUOV
TpoBANuATWY, 6TTwG £TTiong va eavaAapBdvovTar AdBn kai TEXVIKEG apAeyieg pe

KQTAOTPOPIKEG CUVETTEIEG.

MevikbTEPa UTTAPXE! oORapr] avdykn TANPOPOPNONG Kal EvepyoTToinong GAwv Twv

POPEWV TNC EPEUVNTIKAC Kal TTAVETIOTNIGKAG KONVATNTAG TPV akdpa EEKIVATE! N

uhoTroinon Twv Bpdoewv Tou TTPOYPEUHATog, To OTToio eggNicoeTal TTPOg TO TapwyV

epAuNV Toug. A¢ pnv Eexvdpe om n idSia n ToNiteia éxel ouxva XpnuarodoTnoer TN

OUCOWPEUO epTTEIpiag Kai TExvoyvwoiag armd autolg Toug YopEig TG oTToieg NPBE N

oTiyur yia va agloTroifooupe. Zav éva Tpwro Bripa Trpoteiverar n dpeon Siopydavwon

pIag NuePiSag e okotrd v avaiuon Twv otdxwv Tou ENE kai Tnv Bigpedvnon Twv

Buvarotritwy BEATIOTNG UACTTOINGNG TOU.
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ETPOITYAH TPANEZA

r. MNETZIOX

Katd Tn OIdpKeld Twv epyacldv Tou ouvedpiou noMol arnd pag
avapwtnérikape ylati map’ OAeG TIQ BeTiKéC HAC SIAMOTWOELG Kal Tiq
evSIaPEPOUTEG TIPOTATELG AKOpN Bev €ylve TO HEYAAO Brjua oTov Topga
1wV AME. Mota eival Aotmév Ta PAoIKA elnédia kat wg 6a Eenepaatouy;

Katapyrjv Ta Kupta epnédia oty dieioduon twv AMNE ata auTtévopa diktua
TWV Vnowv Tou Awyafou elvat yVwoTd (aotadry Siktua, HEYAAEQ
Slakupdvoelg otn gimon kKAL) kat 6a Egniepaotolv HOVO HE TNV
£YKATAOTAON Kal Asttoupyia EEUTVOV UBPISIKGV ouUOTNUATWYV BEATIOTNG
oUVEPYAOIag AWV TWV EUMAEKOLEVWY TIMYWV EVEPYELAG (A/T-AnoBrikeuon-
Oepuikée Movadeg). £Ta ouotipata autd Ba yivetat xpron evdldueong
anobrkeuong evépyelag yla Ty efopdAuvon Twv apwy  ATnong.
KatdMnho pEoo aroBrikeuomg EVEPYEWG YiA peoaia kat peydia vnowd
gival ol AlpvodeEapevég. Tétoleq Aipvodekapeveg (140 ya ta vnoa tou
Atyaiou) éxel 0TO TMPGYPAUUA TOU, GAAEG OE Aettoupyia Kat AAAeg umo
KOTAOKeUT] Kal To Yroupyeio Mewpyiag. H avaykaidtnta Twv ouUOTNUATWY
QuTdV PAavnke kabapd T600 arnd TIG OXETIKEG TIAPOUTIATELQ 600 Kal ano
TIq TOMOBETHOEIG TwV ouvedpiwv (To Blo OUVéRN kAl OTO OUVEDpPLlO NG
UPEC'96 18-20.9.96). Ta ouomiuata autd pmopel kai mpénet va 1d
avarttéEel n AEH oty oroia avrikouv Kat ot Beppikol otaduoi ya va
HEWWOEL TO MABNTIKS TNG.

O viépog 2244 eival kaidég. Ta va yivel opwg euxpNOTo epyaieio
npowbnomg tg AME oTn Xxwpa pag xpelaZetat OUYKEKPIIEVEG BEATINOELG.

o O AMOKEVIPWHEVOG XAPAKTAPAG Kal N eribupnTn Steioduon twv AlME 6a
kablepwBei kal otnv npdEn av:

1. Ol autonapaywyoi TUXouv Tng idlag petaxeipnong He TOUQ
aveEAPTNTOUG NAPAYWYOUq.

2. Tivel Slapopomoinon Twv KIVATPWV TLY. emdoTnomn avaioya He I
péom Taxytnta Tou avépou Tou Bonba otnv owoT YEWYPAPIKY)
KOTAVOUr Twv A/l (QropuYY| GaIvouévewy 0av auto oty neptoyr g
Snreiag). BAéne m.x. Toug 7.000 xprioteg A/l Tng Aaviag kat Toug
noAoU¢ Tng Meppaviag. ’

3. XopnynBoulv kivTpa (popoararrayr, emdotnon K.AT.) 0 XPNOTEQ
UKPWV QUTGVOpWY ouaTnuatwy AME (®/B-AT) yia ATOHAKPUOHEVEG
Kal pn and 1o Siktuo MePUTTOOElG. To HETPO auté Ba Kivnrorotjoet
noMoUC  HIKpoUg  XPNoTeg  (EXeL eXMABEUTIKOUG  OKOTIOUG,
gualoBNToMolEiTal N Korj yvipn omyv xprion twv AME kat v
€EOIKOVONOT| EVEPYELAG Kal BonBd oTnv alayn vooTportiag, ytatin
gvépyela dev eival éva ayado Tou OMKWVEL OTIATAAEG).
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O oMol pikpol autoi xprioteg, 6a cuppfdalouv OTO va OTACEL TO
PPAYHa Tng dlotuotiag kat TNg pn eolkiwong pe To aviikeipevo. To
eAAXI0TO KGOTOG TWV KIVIITpWY auTwyv Ba eruotpéPel péow @.MN.A oto
noAAanAdoto oto Kpdrtog. BAETe To uwTevG Tapadetypa Twv NAIaKWy
Beppoopwvwy otnv EAASa, (oxeddv npwtn B€am).

e H 3idtakn (30% Tou MEYIOTOU @opTiou) yla TEPIOPWOPS NG
EYKATEOTNUEVNG LoxUog A/l ota vnold Sev €xel kauia oxéom pe 1O
péyloto poptio Kal dev eEunnpetel kavévav. Balel 6pwg eundédia otn
avgnon e dleloduong péow UBPIBIKWY ouaTnuatwy. Eival aviikivntpo.

e H xopriynon ¢tnvoU aypoTikoU TiuoAoyiou yia AviAnon vepol otnv
Kpftn (rou aroTeAei orjpepa aviikivntpo eykardotaong A/l anod
aypoteq) Ba propoloe va avtikataotabei pe kivntpa xpriong A/l ‘Etol
HEWVETAL TO QOPTIO ARG TIOU TO TANPWVOUHE akpld JSAol ol
(POPOAOYOUEVOL

Me v epappoyr] KAatAAMnAwy Kal owotwy dlatdfewv Tou vopou, onwg
glval ol mapandvw Napatneroelg avauévetal va éXoupe Kal eueiq BeTIka
anoteAéopara, Omnwg €ylve Tpdogpara oty lepuavia Tou pHe owOTH
EQAPHOY TOU MPOYPARHATOg Twv 250 MW AIOAKNG eVEPYELQG EPEPE TNV
leppavia oe deltepn Bomn Kal £5woe BequaATtiky] WONOT OTN YEPHAVIKA
Blopnxavia A/l'. H owoth epappoyr Tou vépou prnopel va anoteAéoel Kat
HOXAG avartuEng Tng eAANVIKNAG Blopnxaviag, 316t ta YRpIdikd cuotrpara
prnopoUv og TIOAU peydho Babud va pehetnBolv kal o eEOMALIOUOG TOoUG va
kataokeuaoBel oty EAGASa dnuoupywviag étol otabepég O€oelg
epyaolag kal avolyoviag TPooTITIKES Yia eEaywyr] TO00 TG TEXVOYVWoiag
600 KAl Twv BV TWV CUOTNUATWY 0t AAAEQ XWPEG. AV 1 KATACTAOT|
napapelvel dnwe éxel To pévo dPpelog nou Ba ripokUYel Ba eival autd Twv
eAAxIoTWV avtinpoownwy A/,

MNa Aéyoug opBoOAOYIKIG XPHIONG eVEPYELAG Ba TIPETEL va AroTpenovIal ol
KATAVaAWTEG amné TN XpNon nNAEKTPoPOpwY OUOKEUWY (COUOKEUEG HE
avTIOTAOELG TloU kaive pelpa). ‘ETol pe TV eicodo Tou ®.A. 0TO eVEPYELAKS
pag wollylo auté otadlakd Ba Tpénel va KateuBuvetral pPe TpwTn
MPOTEPAIGTNTA OTNV OIKIAKY] KATAVAAWGT] Kal 60Xl OTNV LETATPOT| TOU OE
NAEKTPIKN evEpYEL (6TIOU N JIOT| EVEPYELA TOU XAveTal 0 BepudTnTa KAl TO
UTIOAOIO  KATAOTPEPETAL  HETATPENOMEVO TIAAL 0e  Oeppdtnra  OTIg
avtiotdoelg). Mapadelyya owoTtig e@appoynig MHETPwv eival kat To
npdypappa dpdaong 2001 tou YNEXQAE 1ou npowdel Tnv BIOKAILATIKA
APXITEKTOVIKY] OTA KTipla Kal HETATPENEL TOV KAVOVIOUS Bepuopdvwong o€
KavovIopd peiwong katavalwonge evépyelag nou eival kat To InNToupevo.

Katd guvénela dev eival mavia anapaitnto va QTiaxvoupe To otpaBs yua
va JlamoTWVoUE €K TWV UCTEPWYV Kal HEYAAN TIOAEG (popég kabuoTépnon
o eivan To owotod (BAENe vépog ABrivag, dvapyn dounon ABrivag, K.T.A).
Mpénel oe kABe Topéa va napBolv oCwWOoTA TIPOANTTIKA LETPA TN OTLYHY| TIOU
undpxel Mouola epmelpia. Ac aflotoinBel emréAoug n SIAXUTN auth
epmelpia.



KATAAOI O XYNEAPQN







ONOMAZTIKOZ KATAAOIOZ ZYNEAPQON

O NSO RA 0N =

DDA DN DWW W W WWWWWMNMNMNDNNMNMNDDNDNDNDNODN =2 =2 - 22 a2 a2 a2
RLEoB0NGFTRAOIN S0P NDTFPNO0DNDO PPN =0

K. ATTEAIAHZ

. ATEPIAHX

E. AGANAZAKOY

E. AAEZEOMOYAOZ

E. ANAPEAAAKH - XPONAKH
N. ANAPITZOX

M. ANAPOYAIAAKH

A. ANAPOYTZOMOYAOZ
E. ANAPOYTZOIMOYAOY
M. AZAOIMNOYAOZ
H. ANIEPAGITHZ

A. APABANTINOZ

. APAMNATZHZ

A. APBANITHZ

3. APBEAAKHZ

A. APTYPIOY

A. APPIANAZ

M. APXIMANAPITH

A. AYTHMAKOMOYAOZX
I. BAIAH

A. BAKAAHZ

M. BAAMHNAPAZY

[. BAZANOZ

. BITAAHZ

. BAAXONOYAOZ
BAAXOY

. BOPOMOYAOZ

. BOYAI'APIAHZ
BOYPAOYMMAZ
BOYPAOYMIAZ

. BOYTZINAZ

. BPAXNOY

. ZTAZINOMOYAOZ

. TEAEMENHZ
.TEPOZ

. TEQPFAKAKHZ

. TEQPTAAQY

. TEQPIONOYAQY
.TEQPIOYAAZ

. TIANNOYAHZ

. TAZEMI

. TKOBATZOZ

O OzZzmMmMm> oMM XD ZZ

ANe

KAME

KANE
AOMOTEXNIKH A.E.
KAME

ANe

IAPYMA TEXNOAOTIAS & EPEYNAZ KPHTHZ
KAME
CINARAE.

TEI AGHNQN
IAPYMA TEXNOAOTIAS & EPEYNAZ KPHTHZ
ANe

KAME

ANO

EMM

EAA

TEI NEIPAIQZ
EKE®E-"A"

M. AGHNQN

Mn. AOGHNON
TUV HELLAS
KAIE

ANe

OSMO

INZT. DYIIKOXHMEIAZ EPFL, EABETIA
TEI NEIPAIQY
EKE®E-"A"
ANe

TEI HPAKAEIOY
TEI HPAKAEIOY
EMN
EKE®E-"A"
EMIM

NET

M. AGHNON

. N. AOHNON
APXITEKTON
EMN

EMM

M. NATPQN

M. NATPQN
EMM
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43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85,
86.
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M. TKOYMAZ
AAANAMIMAKHZ
NAAZKANAKH

. AEAHTTANNH
AHMOYAH
AHMOYAAZ
"AIAKOYAAKH

. AIAMANTIAHZ
. ZAMOANIQTOY
. ZA®EIPATOZ

. ZAANAXQPH

. ZEPBOZ

. ZHZHZ

I. ZOYAIAPH

N. ZOYPOZ

I. MAAYBOX

©. KABOYPIAHZ
A. KAKOYPHZ

I. KAAAEAHZ

1. KAAAEAHZ

. KAAIFEPHZ

2. KAAOHPOY

[. KAMIMOYPHZ

. KANEAAOIMOYAOZ
. KAMAANHX
KAMMOZ

. KAPATANNHZ
. KAPATIANNIAHZ
. KAPAGANOX

. KAPAMTAZ

. KAPAMIMEAAZ
. KAPAMANTZIOX
. KAPYAAKHZ

. KAPYTIAHZ

. KATZANOYAH
KATZHZ

. KATQMHZ

. KAXPIMANHZ
KAWAAHZ
KEKOX

KIKAZ

. KAEITZIKAZ

. KAEMETZANHZ
. KOAOZAKHZ

M mMz>xzZ> X >Mmm3

POZZDP1ZXJZMIOP 0T >>>MD

EMM

FrEQOEPMIKH EANAAOZ
MN. AOGHNQN

EKE®E-"A"

M. AGHNQN

ANe

EMN

EMM

AN

n. MATPQN
YAPOBIOAOIMOz-IXOYONOI0OZ
EMMN

ANEAIZH

EKE®E-"A"

EMM

EMM

IrME

r.r.A.

TEI TEIPAIA

TEI NEIPAIA

ANQTEPO TEXNOAOIMKO INZTITOYTO KYTPOY

EM.N

AEH

TEI MATPQN
EMM

2YBIAMMA ETLE.
ANoe
EKE®E-"A"
ANe

Ao

Mn. OEXZANAZ
I'ME

TE! ZEPPQON
KAIME
S.PEED. AE
EMM

r. M. AGHNQN
AEH

EMM

ANe

M. AGHNQN



87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102,
103.
104.
105.
106.
107.
108.
109.
110.
111,
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122,
123.
124.
125.
126.
127.
128.
129,
130.

X. KOINAKHZ.

A. KOKKINAKH - AANIHA

I. KOAMAZEKE®E-"A"
. KONTAZHZ

A. KOPAZ

X. KOPPEZ

Mn. KOPQNAKHZ
E. KOYKIOX

A KOYANAZ

N. KOYMOYTzOZ
X. KOYTITAZ

N. KOYTOYZOX
N. KOYTXOYKOX
K. KPAAAHZ

A. KPOMMA

2. KYPITZHX

M. KONZTANTINOY
©. KONZTAZ

A NANAZ

. AAMIMPINOX

rP. NAMIMPINOZ

K. MANNAZ

M. AIBEPHX

B. AYTEPOY

N. AYMNEPOIOYAOZ
K. AYTPAZ

M. MAGIOYAAKHZ

. MAKATZQPHX

B. MAKPHZ

T. MAKPOT'IANNHZX
A. MAMMA

. MANOX

A, MANQAAKOZ

A. MAPINOX-KOYPHZ
X. MIXAHAIAHZ

[. MIXAHAIAHZ

2. MOIPAZIENTHZ
N. MOYZIOMNOYAOZX
K. MOAAAPAZ

A. MIMAAOYKTZHX

A. MNATZIAZ

M. MIEAEZHZ

B. MOEAEZIQTHZ

. MAOETZIOZ

ANe
ANe

E.M.N

KAIE
HAIOZTATHX ENME
TEI NEIPAIA
EMM

ANe

EMM

AMNe

. N. AGHNQON
n. NATPQON
EMM

CINAR AE.
EMM

TEI MEIPAIA

E.AA.

. N. AGHNON
r.nA.

MNYBE A.E.

EMM
CINAR A.E.
KAIE
EKE®E-"A"
EMM

EMM

ANe

EMM

EMM

r. M. AGHNQON
EMM

ANQTEPO TEXNOAOTIKO INZTITOYTO KYMPOY
ANQTEPO TEXNOAOTIKO [NZTITOYTO KYMPOY

EMM

ANe

TEI TIEIPAIA
TEI 2EPPQON
Mn. NEIPAIA
CINAR AE.
EKE®E-"A"
AEH



131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141,
142.
143.
144,
145.
146.
147.
148.
149.
150.
151.
152.
153,
154,
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
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K. MIAATZOYKAZ
A. MOIAQYTZOX

N. XAPMANTAZ

1. NAZAOMOYAOZX

A. NEZKAKHE

1. NIKOY

E. NTAOYTH-KOYKIOY
|. NTOYPOX

P. OIKONOMIAHZ

¥. OIKONOMOMOYAOX
M. NANAMAKHE

M. NANATMQTATOS

0. NANATMQTIAHE

M. MANAMQTOMNOYAOX
. MANAMOMOYAQS

A. MAMNAMANNAKHE

I". MAMNAAAKHZ

. MANAAONOYAQX

X. MAMAAOMOYAOX

M. MAMAAOMOYAOZ

A. MAMAAOMOYAOX

A. MAMAAOMNOYAOY

¥. NAMAEYOYMIQY

ST. NANABANAZIOY

A. MAMAIQANNOY

K. MAMNAKQITAT
N. MANAMANQAHZ
A. MAMNANTQNHZ
N. NAMAPFYPIOY

E. MAPAAEIZHE

. NAPIZAKHE

K. MASIAAHE

i. MASXAANAHE

A. NATPIKIOX

A. MEKOMOYAOZ

A. MEAEKANOZX

0. MAANAKHZ

I. MOYAAKOX

1. MOYAIOX

A. NMPAMNAS

A. NMYPMAZOMNOYAQY
K. PHIAZ

B. PIZIQTHX

¥. POZAKHZ

EMN
ANQ

E.Y.AATL
MOAYTEXNEIO AACHEN
S.P.EED.AE.

EMN

EMN

KAME

TEI NATPQN

. M. AGHNQN

IAPYMA TEXNOAOTIIAZ & EPEYNAS KPHTHZ
CINAR AE.

EMN

ZYBIMA ETLE.

EMM

. N. AGHNQN

EMN

M. OEZZANAZ
S.P.EED. AE.
M. NATPQN
EMM

EMM

ANG

MN. OEXZANIAL
EMN

AlNe
BIOAAMIT
EMN

ANG

EMN

Mn. NATPQN
AN.KO. AE.
FOCO AE.
Ap. MOAOTIKOX MHXANIKOZ
EMN

ANG

AMNe
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175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191,
192.
193.
194.
195,
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207,
208.
209.
210.
211.
212.
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