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NPOAOTIOX

Me mv ékSoon aum ouumAnp@veTtal n Texunplwon 6Awv Twv epyaciwv, ol oroleq
napouclackav oTo 40 EBvikd Tuvédplo Twv Hwv Moppwv Evépyelag.

O napiwv Ttépog meplhapBaver 10 epyaoleg, ol omoleg MAPOUCIAOTNKAV HEV OTO
Suvédplo, To ypanta opwg kelueva épracav omv Opyavwtkh Emtponr agol noén
eixe ylveln ékdoon Twv 500 TOUWV TWV NMPAKTIKWV.

Mall pe Tig epyaoieq auTéq rapouctdfovTal Kal Ta CUUMEPAcNATa Tou Zuvedpiou.
FUVOAIKA NapPOUCIAoTIKaV Kal TiepiéXovTal 144 epyacleq oe £va olvoio 1200 oeAidwv.
OL apBpol autol Belxvouv 6T 1 eAAnvikip  EMOTNUOVIKY  KOVOMTA elvau
sualodnToToMuéVT, KAt €PYAZETAl EPEUVNTIKA OTOV Topéa Twv Hrwv Mopopwv
Evépyelag.

H Emompoviki kat OpyavwTikf Enttpoti) ekppalouv TG EUXAPIOTIEG TOUG OE 6houg
booug BorBnoav 0TV 0pYAVWOT] Kal Tapouaiact Tou onpavTikol autol ¢pyou.

Ocooakovikn 15.3.1993

O Npdedpog Tou IHT
B.A.Zwmponourog






TO INITITOYTO HAIAKHZ TEXNIKHZ

eUXaploTel

mv Erutpory Eupwnaikiv Kowomtwv, TO AnpOKpITEIO Naveruotmpio
Opdkng, M Mevikn Mpappateia Epguvag kal TexvoAloyiag, To YTMoupYEio
Makedoviag-Opdkng, To Ango =Zaveng, m SIEMENS, m yapTornolia
Opdxkng A.E., mv EMnviky Bilopnxavia Zaxapng, m™m Biopunyxavia
Owopopkdyv  Amaocpdatwv  N.KapBaAng, ™ AEH, 70 Kévtpo
Avaveoopmv Mnyov Evépyelag, tov Z.ApyupOrouho AvTInmpoowrniiat
International Technology Corporation, mv Tpanela Miotewg =avéong,
mv Epnopikry Tpanefa, mv Tpanela Makedoviag-Opdkng kal OAoug
booug BoriBnoav UANKA Kat nBka omv Slopydvworn Tou 4ou EONIKOY
SYNEAPIOY v tig HNIEZ MOPOESZ ENEPIEIAZ.






MINAKAZ TEPIEXOMENQN

NPOAOIOZX

NINAKAZ  NEPIEXOMENQN

ONOMAZTIKH KATAZTAIH IYNEAPQON

IYMNEPAIMATA TOY 4ou EONIKOY ZXIYNEAPIOY

EIfHMHZIEIZ nou Bev mnepliauBdvovral gtoug Téuoug A’ xai B':

1.

10.

Ixedlaopdc Kal KATaOKeUn KTplwv pe yvwpovd mv nepBAAAOVTIKN
loopporiia - AElorolnon Hniwv Mopewv Evépyewag oe duo KTipa
nepBaiovTikng woopponiag.

E.l'ewpyladou

Ove Morck

M.MoAlm

The European "Thermie" programme for Solar Thermal Technologies.
D.Gilliaert

R.Colombo

A.Landabaso

European Guidelines for Solar Thermal Plant Assessment.
D.Gilliaert
W.Gillett

Avéakmon egvépyelag anéd 1o epyooTdcto me AEH ota Xawid.
I.Boupdouundg

JUYKPLTIKY HEAE T HEBOSWV PUBUIONG LOXUOG AVELOYEVVITPLWV.
I.2kikog
A.Mayudg

évgpoycvw‘upw opifovtiou Gfova petaBAntwv otpopwv Mg Nioou
KUpOU.

H./\lYVOC};\

K.MixanAidng

N.ABavaoladng

MapolUoa katdotaon Mg avantuing Twv MiKpv Y3ponAeKTpiKwY OTOV
kbouo kal omv EAANGSa.
B.Z1epylénouAog

Mikpa Y3ponAektpika kat AloAikd Zuomuata: Mwa Kowr Bswpnon Tou

HETAOXNUATICUOU MG KIVITIKAG EVERYELDG.
B.Ztepyiémoulog

AElonoinon uyp®V OIKIOKOV AUNATWY We puTela TaxuauEéwv Sa0omMoVIKLY
AtI'R

K.KovTtovaTolog

B.Zwmpoémnouro

K.Mavétoog

ApaomplémTeg Kal npoypdupata mG AEH ot Hmueg Moppég
Evépyelag.
.Kapdyyelog
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ONOMAZTIKH KATAZTAZH
2YNEAPQN






ONOMAZITIKH KATAZTAZH ZYNEAPQON
TOY TETAPTOY EONIKQY ZYNEAPIOY.
MMA TIZ HMEZ MOP®EZ ENEPIEIAZ

AI'I'EAOI'IOYAOZ riQProxz
AmA. HAVMny.
Ay. Angm’plou 85
546 33 Qeoocalovikn
(031-290072)

AOANAZIAAHX NIKOAAOZX
Ouét%xoq Kaf. E.M.M.
MNpbéedpog EBvikoU IGpupatog Epeuvav
Bao. Kwv/vou 4
11635 A6nva
(01-7224969)

ANAPEAAHZ INANNHZ
A¢ktopag A.N.©
Anpokpiteio Mavermomjuo Opakng
67100 =aven

ANAPITIOX NIKOAAOZX
ENTET. Epeuvnmig, Xnuikog Mny.
T.0. 1517
54006 Oecoalovikn
(031-992755, Fax: 031-230072)

ANAPOYTIOX APIZTEIAHX
Metant. ®omtis E.M.N
Kohokotpwwvn 63

132 31 MetpolmnoAn
(01-5016919)

ANTONOIIANNAKHZ IDANNHZ
dommig AN.O
Tpourn 8
67100 =aven
(0541-23073)

AZAQOMNOYAQOX T[ETPOX
Kaf. TElI Aénvov
Boondpou 82
171 23 N.XZpopvm
(01-9331040)

AMNEPAGITHEI  HAIAX
Epeuvnuigq LH.AA.
Oudba MikponAexTpovIKng
7.©. 1527
71110 HpdakAelo, K
(081-239757, Fax: 081 -239735)



X1V

ANOITOAIAQY EAENH
Ap. Xnukoég (TEN)
.Ztpamyn
65404 KapdAia
(051- 243415)

APTYPONOYAQY MAPIA
dolmitpla A.N.O.
BeAooapiou 13B
67100 =aven

APNA EYOHMIA
ooimtpia HVMny. A.N.G.
EktevenoA 4/14
67100 =davon

APZIENH-NANAAHMHTPIOY ATTEAIKH
Emuk.Kab. A.N.O.
Toutag Metewporoylag/KApatodoylag A.N.O.
54006 Oeooalovikn
(031-992755, Fax: 031 -991362)

BAPIAMIAHZ KQN/NOX
MnxavoAoyog Mnx.
OeuiotokAéoug 8
66100 Apdua
(0521-32684)

BAZIAAKHX ITAMATHZX
Ap ewnovikoU Mavenomyiou ABnvav
ga xBelou 53
1 21 KopuBdaAAog
(01-5616268)

BAAXAY INYPOZ
dommg A.N.O.
Hepaiotou 12
67100 =daven

BAAXOIIANNHZX INANNHZ
HMMny. AN.©
Jeppwv 13
Tplavdpia Oecoalovikng
(031-906923)

BIONHX NANTEAHZX
MnxavoAoyog Mny. K.A.ME.
19xAu. Aewp. Mapabwva
19009 Miképut ATTIK%Q
(01-6039900, Fax: 01-6039904)

BOYPAOYMNAZX INANNHZ
Xnukoég Mny /EAKENA
EA.Bewil¢lou 107B
73132 Xavia
(0821-22560, Fax: 0821-26197)



XV

BOYTYPA  AHMHTPA
Met.Qomtpla A.N.O.
67100 Zaven

BPAAEAHZX
HMMny, OTE
Eyvatia 23
65404 KaBdha
(051-250622)

BPYQONHZ  ANTONIOX
Inoudaomiq TEl HAextp.
AYlOC(‘) Kripukag
291 ZdKuveo
(0695-61100, 62117 Fax: 0231-37881)

FTAAANONQOYAOZX AHMHTPIOX
Mewuoikdg
doAdou 55
11633 ABnva
(01-7016955)

FTAITEPATOX ANTQNIOZ
doimmic HAMMny. A.N.O.
EktevenoA 4/14
67100 =avén

FEMTOXI O©EO®ANHI
KaB.TEl Adploag
NarmnakuplaZn 33
41222 Adaploa
(041-254288, Fax: 041-551441)

FEPAFQTHZ NANATIQTHZX
Manager-Mny. YAPO A.E. Pumps
332 Zenrteppplou 13
32 Afnva
(01-5230664, Fax: 01-6850038)

FEQPTIOMNOYAQY BAZIAIKH
domtpla AN.O.
Zapbtwv 14
67100 =avén
(0541-791360

FEQPIOYAAZ NIKOAAOZ
Emk.Kab.A.N.O.
Epyaotiplo MetaAloyvwoliag A.N.O.
Anpokpltelo Maveromplo ©pdkng
67100 =avén
(0541-29813, Fax: 0541-26947)

TKIKAZ NANOYIHI ZNYPOZ
ommg A.N.O.
BeAeotivoU 5
Neplatépl ABriva
(01-5912197)



TKINOYAH A@HNA
Ap.AN.O.
NoAutexvikiy xoAn =Zaveng
67100 =daven

FKIPTKINOYAH AHMHTPA
AéxTtopag A.N.O.
Epyaotiplo Texvoloylag HAekTpoTEXVIKWV &
HAeKTPOVIKDV Y Alkwv
NoAutexvikiy ZXoA Zaveng
67100 =avén
(0541-26476, Fax: 0541-26947)

F’KOYMAZ  MIXAHA
MetaAAetoAdyog/Mny. S.P.E.ED. ENE
Apépwe 10,

10433 Afnva
(01-8214407, Fax: 01-8225755)

FAABAZ  EYPINIAHZ
!I'\éKEopGEI)\A ne
ouéag HAekTpovikn
NoAuTEXVIKA }g(o)\n deenq
67100 =avén

FPHIOPIAAHZ FEQPriOx
Xnukég -1.F.M.E.
Tp.MixanAidn 21
67100 =avén
(0541-22187)

AEAAIQY EYOPOZIYNH
MnxavoAdyog Mny. AEH
Nauaplvou 10
10680 A6riva
(01-3621210, Fax: 01-3614709)

AHMHTPIAAHZ  E.
Metant. dommg A.N.©
67100 =avén

AHMHTPIAAHZ X
Metant. ®oimtig A.N.O.
67200 Zaven

AOMATZOIrAQY KYPIAKQZX
DuoKég
E@.Aflwpatikav 19
66100 Apdua
(0521- 31160 Fax: 0521-38002)



XVII

EMMANOYHA XPHEITOZX
lewAodyog 'EMEE ALE.
Auepikig 13
10672 Abnva
(01-3602511)

HAIAAHZ NMPOAPOMOZ
Metant.®ommig A.N.O.
Tougag HAEKTPOVIKNG
MoAUTEXVIKI) ZXOAN Zaveng
67100 =daven

OANAHAAKHZ  ANTQNIOZ
Kab. AN.©

Epyaomiplo TexvoAoylag HAEKTPOTEXVIKWV &
HAEKTPOVIKWV Y AWV

MoAuTteXViKI] ZXOAN Zdveng

67100 =davén

(0541-26476, Fax: 0541-26947,20275)

OAZITHZ FreEQPriox
dommig
Tpayelwy 2
ngim 62200
(0322-23292)

©EOAQPIAHZ ANAZTAZIOX
HMMnY. A.ENANOM AE.
40 ExkkAnowwv 8-10
67100 =Zaven
(0541-29351, Fax: 0541-73207)

IQANNIAHEZ O©QMAZX
dommic HAVMnx. AN.O
ExtevenoA 0.7. 14-4
67100 =avén

INDANNIAHEZ IZIAQPOZ
HAMMnx. ANO©
Towourm 10
67100 =avén
(0541-27997,79385)

KAZAKQONH  TTHNEAOMH
doimtpla HA/Mnx.
ExtevernoA OT4/14
67100 =avén

KAAOIHPOY KON/NOX
Tpédou 11
11522 A6nva
(01-6449237)



XVIII

KAA®OIAOY AHMHTPIOZ
NoAttikog Mnx. MewAdyoq
Dr.Ing. Steffen GmbH
Brunostr. 27,
4300 Essen 1
Germany
(0049- 201-774339 Fax: 0049-201-1211216)

KAA®OIAQY NIKOAAOZX
ApxlTéKva Mnx.
EAnag
59100 Bé ola
(0331- 62939 Fax: 0331-67191)

KAMMATAMHZ AOANAZIOZ
dommg A.N.O.
AB.Alakou 10A
67100 =Zaven

KAMIMOYPHZX AOANAZIOX
Mnxavikdg TEE
MovepBaoiag 5
14231 N.lwvia
(01-2770066)

KANEAAOMOYAOZ AHMHTPIOZ
Agpovaurinydg MnxavoAdyogMny.
AEH/AEME
Nauapivou 10
10680 A6rnva
(01-3644989)

KANTIHZ T[EQPriOx
dommc HAVMnx. A.N.©
Ay.EAgubeplou 64-66
67100 =avén
(0541-75798)

KAPATFIQPIrAZ
Ap.MnxavoAoyoq
(INTERCLIMA)
14xAn. A.Znatov
15344 Xtaupodg
(01-2758757, Fax: 01-6612767)

KAPAKATXZANHZX ©EOKAHTOZX
Metant. ®oimmg E.M.N
BewiltAou 20
68100 AAeEavSpounoAn
(0551-25654)

KA PAM'I_'IATE'EETI_\Z EYITPATIOZ
Meooyeiwv 14-18
T.0.14631
11510 Aéniva



XIX

KAPAMIIEAAZ ANAZTAZIOX
_lFaB g Mnyx. A.N.O.
HnHa XHUIKNV nx.
T.©. 455 AN.O.
54006 Geooa}\ovum
(031-991543)

KAPEMOYAAAKHZ INANNHZ
doammiqg A.N.O.
M.Kapaohy 40
67100 =avén

KAPADYAAIAHZ INANNHE
Avy.Navielenuovoqg 22
56533 Mohxvn
Oeooalovikn
(031 654619)

KAPAHX AGANAZIOX
Metant.@otmmg AN.O
K.MaAgtoAdyou 3
Oeooalovikn
(031-218634)

KAPTAX AlTEAOZX
doimmc Mav.Natpwv
Tunpa HAekTpoAdywv
26500 Plo
(061-997350)

KAPYTZIAZ  KQON/NOZ
K.A.N

ANE

19%Ap. Aewp. MapaBwvog
anéé)(sjl ATTIKAG

(01-6039900, Fax 01-6039904)

KATZANONOYAOX FPHMOPHX
Xnukég Mny. ILLM.E. -
T;;.M\xon)\lbn 21
67100 =avén
(0541-21020, Fax: 0541-22187)

KATIAPAKHX INANNHZ
dommg AN.©
Makedoviag 5
67100 Zavén
(0541-76127)

KATIHZ [NETPOZ
Xnukég Mny. S.P.E.E.D.
ABépwyp 10,
104 32 A@nva
(01-8214407, Fax: 01-8225755)



XX

KIKIAHZ NANATIQTHE
Emot. Zuvepydmg A.N.O.
Evepyelakdg Topeag
ﬂo}\urexvum T XOAY)

54006 Ocooalovikn
(031-996087)

KOINAKHZ XPYZOZTOMOZ
MNoAtTkog Mny. A.M.O.
Mittakov 4
54645 Oeooalovikn
(031-811468)

KOAIOZ  NIKOAAOZ
FewAodyog I.I.M.E.
Meoovelwv 70
115 27 Abnva
(01-7774125)

KONIAPEAAHE AHMHTPIOX
Mnx.Mapaywyng & Atolknong
Npt. EAKENA Avyaiou
Ikpd 4
91100 MutAiivny
{0251-29570)

KONTOKQZITAZ AHMHTPIOX
FapUttou 45
152 34 Xahavdpl ATTKIG
(01-6117082, Fax: 01-6117004)

KONTOMAPKOZX INANNHZ
dommg A.N.O.
67100 =avén

KOYAAAZ AHMHTPIOX
Xnukog Mny. Epeuvnmg EM.N
Tunua Xnp. Mnx. E.M.T.
NoAuTexveloUTIOAN ZwYpagou
15700 A6nva
(01-7724342 Fax: 01-7700989)

KOYTPOYAHX X.

;1%3( dﬂde}\ElO

KYPKOYZXIHZX AGANAZIOX
FewAdyog
Ttabatou 2
68200 Opeonada
(0522-23392)

AAMIPINOZ TPHIOPHX
AvanA. Kab. I.J1LA.
Euy.Kapapia 49
112 54 AOfva
(01-2014673,3462163, Fax: 01-2282535)



XXI

AANTITZIOY A.
Edpa MoAeodopiag A.MN.O.
Anuokpitelo MNavemotiplo Opakng
67100 zaven

AIANAZ  MIXAHA
doimig A.N.O
2apdéwv 1
67100 =davén

AIAOZ  MIXAHA
bommg A.N.O.
T.0. 214

67100 =aven

AOYKAZ  ANAZTAZIOZ
MoAMTkdG Mnx.
Yn.®.Apayouun 24
Oeooalovikn
(031-202227)

AYTEPOQY BAZIAIKH
En.KaB.E.M.NM.
Tunua Xnu. Mm&
MoAuTtexvelouTioAn Zwypapou
15700 A6nva
(01-7724313)

MATKA®AZ AYKOQYPIOZ
Epeuvnmg A.N.G.
Epyaomplo TexvoAloyiag HAeKTpOTEXVIKWV
& HAekTpoviKwV YAIKWV
67100 =avén
(0541-26947)

MAYPOTIANNHX
Kab.A.N.©
Touéag MetewpoAoyiag
54006 ©eocoalovikn
(031-992755, 21362)

MAYPOTIANNOMOYAOZ FrEQPriOX
Apkadlag 8
152 34 XaAhavdpi ATTIKAG
(01-3460025)

MAAATAPAX MANATIQTHZ
Tayu.Kapahn 9
263 31 Natpa

MANITZAPHX AOANAZIOX
Aéktopag TMav.Makedoviag
Eyvatia 156
54006 ©cooalovikn
(031-856861)



MAPATOZ OEODANHE
®ommg HA/Mny.
KAepavow 84
67100 =avén
(0541-23450)

MAPFQONHX TEQPFiOX
dommg AN.O.
" KoUpkouAa 1
67100 =avén

MAYPIAHX NANTEAHZ
MnxavoAdyog Mny. EAKEMA
Awdexavioou 108
56224 Geooalovikn
(031-532820)

METAOTIHX NEZTOPAZX
KaB.Eg.Mapapmpatog Aaplag
TE} Aaploag
Kwvatavta 248
38222 Bohog
(0421-23197)

MONIAKHZ  MYPQN
Zaxaplouddakn 2
71305 HpdakAelo

MOIXATOX  ANAPEAZ
Ap.Mnyovohdyog HA.
Tooitoa 19
106 83 A@nva
(01-8833988, Fax: 01-8831458)

MOYZA  AIKATEPINH
Emot.Zuvepy. A.N.O.
T.0.455 NoMmoAn
54006 Geooalovikn
(031-991544, Fax: 031-991543)

MNAAOYKTIHZX ANAZITAZIOX
Mnx./HA.-MaBnuatikéog
TEl Zepphv
YynAdavrtou 1
62100 Zéppeqg
(0321-20091)

MMAOYTIOX ANTONIOZ
AvariA.Kaf. A.N.O.

Topéac MetewpoAoyiag & KAwatohoylag

54006 Oeooalovikn
(031-991367, Fax: 031-991362)

XXII



XXIIT

MMNOZHE  AHMHTPIOZ
MnxovoAéyog Mnyx. AN.G.
Epyaomiplo K.Z.A,
Evepyewakdg Topéag
54006 Oeooalovikn
(031-996087, Fax: 031-215800)

MMONTOZOIAQY BAZIAEIOZ
Xnuikog Mny. ELT.XH.A.
T.©. 1517
54006 Geggahovikn
(031-991544, Fax: 031-991543)

MMOTZAPHZX MANTEAHZ
Metant.®ommiq A.N.©
espélonu)\d)v 18A
67100 =avén

(0541-74911)

MMOYPMNOZX BAIMTEAHZX
Ap.Mewnévog-dutonaboldyoq
lvotttouto Ynotp.®uthv & EAGG Xaviwv
73100 Xavid
(0821-57142)

MNOY®IAHZ ITEGANOZ
dommig A.N.O.
Kopvnvov 21
67100 =avén

MYFIAKHX APIZTOTEAHX
dommic AN.O.
Tpkounn 8
67100 =a4vén
(0541-23073)

MYZTHPONOYAOZ STEAIOX
doammgq AJ.O.
Makedoviag 6A, Knoloold
145 61 Adnva

NIANIOZ  BAZXIAHZX
Xnuikég Mny.
Ntp.EAKENA Awyaiou
2Kkpa 4
81100 Mutnvn
(0251-20884, Fax: 0251-22711)

NTAHXI XPHITOX
dommig AN.O.
Kioutaxelag 9
67100 =avon
(0541-75084)



XXIV

NTOKO}?OYAO% NETPOZ
ab

54006 ©ceocalovikn

(031-218633, Fax: 031 -274868)

ZENOZ KON/NOZ
Aflwpatikég (MoAiTikdg Mny.)
MNpa&itéAoug ZO0A E
(0541-72368

OIKONOMIAHZ FPHIOPHX
MoAltikog Mnx. A.N.O.
Ay.NikoAdou 13
55132 Oeooalovikn
(031-441512)

NANATIQTONOYAOZ MIXAHA
Mrx.Mnx. uttoy. Ap.E.M.T.
Epyaomiplo YSpoduvauikmv Mnxavawv-Aepoduvaukng
Hpwwv MoAutexvelou 5
157 73 Zwypdapou
(01-7778367)

NANETZOZX KQN/NOZ
Kab.A.MN.O.
AptoTtotéAelo Mavenomuo Ococalovikng
54006 ©eoocalovikn
(031-991556)

MNATIACEQPIIQY NEKTAPIOX
MnxavoAdyog Mnyx. A.M.O.
MNanalwAn 8
54830 ©ecoalovikn
(031-535581)

NANAFEQPIIOY XPHETOZ
KaB.TEI-Aotpopuoikdg
MNA.Ay.l'ewpyiou 3
Ocooalovikn
(031-208821)

NANATEQPIrAKHZ INANNHZ
Kab.MewAoyog E.M.I.
Bakyou 7,

Ay.MNapaokeur; 153 42
(01-6009653)

NANAFEQPIONOYAOZ XPHZITOZX
Kab.Maven.lwavvivwv
Tujua PUOKRG
T.©.1186
45110 lwdvviva
(0651-91381, Fax: 0651-92631)



MANAAAKHX FEQPIOL
K.AN.E.
dpdTl 6
19900 Kopwnl ATTKNG
(01 -6039900, Fax: 01 -6039904)

MNANMAAONOYAQX Arlx
Mnxavo)\éyoq Mnyx. A.N.G.
MiaoUAn 7
55132 Oeooalovikn
(031-439923)

NAMNAAOMNOYAOZ AHMHTPIOZ
Metant.0ootmuic
Zapdtuwv 14
67100 =avon
(0541-74404)

NAMAKQITAL KON/NOX
Emot.Zuvepy. A.N.O.
Tuiua MnyxavoAdywv Mny.
Evepyelakog Touéag
54006 ©ggoalovixn
(031-996087)

NANAMANQAHZ NIKOAAOZ
ApXITéKTWV
Iupv.Muotakidou 24,
54250 Ogogalovixn
(031-302565)

NANAMAPKOY
Enix.Ka6.A.M.©.
MoAutexvikn ZxoAn Zaveng
67100 =davén

NAPAAEIZHX EMMANOQYHA
HAeKTPOVIKOG
Kavépn 30
163 43 HAwoUmoAn
(01-9916817, Fax: 01-9934446)

MNAPAAEIZIAAHZ IOPAANHX
Mnxavohoyog Mnx.
HAlak6 Xwptd A.E.

HAwou 1
15121 Nelxn
(01-8055351)

MNAPAY ZMYPOZX
Aéktopag A.N.O.
Tunua Xnuikev Mnyx.
54006 Oeooahovikn
(031-991544, Fax: 031-991543)



XXVI

NAPAZXAKHZ ©OEOQADZIOX
NoAttik6g Mnyx.
Oinrou 11
63200 XpuooUmnoAn
(0591-22126)

NA®YAIAZ OEOTOKHX
MnxavoAdyog HA.
dupoyévng ABE
20xAl. EBv.080u AB.-Aapiag
14565 EkdAn
(01-8136301)

MENNAX TNETPOX
Emik.xaB.MewAoyikou A.M.O.
Topéac Metewpoloylag & KAwatoloyiag
54006 ©cocoalovikn
(031 -991367, Fax: 031-991362)

NEPAIKAKHX NANTEAHZ
dormmq A.N.O.
BeviZéou 84
67100 =avén
(0541-71398)

NINATIHZ IQANNHZ
Mnx/HA. OTE
Meple.Aleub.Zuvepyeinv &
Metagopikwv Méowv
AaBakn 23,
17672 KaAAhBéa
(01-8372399, Fax: 01-9371399)

NAANAKHZ OAYXIXIEAX
Ap.MoAiTikdég Mny. YNEXQAE
Mapvnbwg 48
11364 KupéAn
(01-8640219)

MAEYPIAHZ INANNHZ
dommig A.M.O.
Tpwournn 2A
67100 Zaven
(0541-26322)

NPANAX  AHMHTPIOZ
Ap.MnyxavoAéyog Mny.
Ounpou 27
Oegoalovikn
(031-925533)

PAAOX  KQON/NOZX
EM.N
T.0. 64070

Zwygdtpou 15710
(01-7757468)



XXVII

PANTHEZ ©®NTHX
Elektrotechnik ISET
Koenigstor 59
3500 Kassel
Germany
(0049- 561 -7294231 Fax: 7294100)

POIZIAHI KQN/NOZ
HA/Mny.
Erot.2uvepy.EAKENA
M.KoutaBou 2A
69100 Kopomvi
(0531-33339, Fax 0531-21218)

JAAHZ TEQPIIOX
dommg A.N.O.
Eotia IMpluna
67100 =avén
(0541-23415)

ZAPAMAZKOZ INYPIAON
dommg A.N.O.
KAeyavow 84
67100 =aven
(0541-23450)

ZAPAMOYTIHX AOANAZIOX
Ed.MeTtant.Yndtpogpog A.M.O.
AleEavdpeiag 114
54646 Oecoalovikn
(031-218633, Fax: 031 -274868)

TAXZAMANOIAOY XAPAAAMMNOZ
AvarA.Ka8.A.N.o.
Topéag Metewpoloyiag & KAwatoAoylag
54006 Oecoalovikn
(031-991367, Fax: 031-991362)

iEIAAKHZ FEQPTIOZ
EnKab.A.M.0.
Tunpa NoMTKdY Mny.
MoAuTeEXVIKI} ZXOAN =aveng
67100 =avén
(0541-20381, 25373)

IEPMMANOZX NIKOAAOZX
OOLTTnc; AN.O.
Kapa

67100 dven

(0541-25574)

IEOTEAHZ INANNHE
HA/Mnx. A.N.O.
Tpwourm 10
67100 Zdavén
(0541-27997, 79211)



XXvi

TKOPAIAHZ AAAMANTIOZ
A Meooyeiwv 207
11525 N.Wuxikd

ZKOYNTPIAAKHX MIXAHA
M.Sc.Mewndvog-dutonaboAbyoq
IvoTitouTto Ynotp. dutiv & EAdg Xaviwv
Aypokniio 73100 Xavid
(0821-53142)

TOAAATOX NMETPOX
En.Ka6.I'.N.A.
T.©. 60008
Ay.Napackeuy) Abnva
(01-3423397)

IMANOZ IQANNHZ
dommg A.N.O.
Tpwournn 8
67100 =aven

INYPIAQNOX  APryrPIOX
ﬁtbuoméq
EKE®E Anudkpltog
Ay.Napaokeur
15310 Abnva
(01- 6039900 Fax: 01-6039904)

ITAMATEAOQOY KQNITANTINA
domtpia A.N.O.
BeviZéAou 51
67100 =aven

ITEO®ANONOYAOX EYAITEAQZ
dommig A.N.O.
Makedoviag 21
67100 =davén
(0541-25574)

IOKPATIAQY APIAANH
FewAbyog KANE
19xAp. Acwg.Mapabwva
19900 Miképu ATTIKAG
(01-6039900, Fax: 6039904)

IOTHPOMOYAQZ BAAZIOZ
Kab.A.N.0.
ApotoTéAelo Naverotulo OeocaAovikng
Tuiua MnxavoAdywv Mnx.
54006 Oecoalovikn
(031-996081)

TATZIOX IQANNHZ
dommig A.N.O.
Avdpéou Anuntpiou 7
67100 Zdaven



XXIX

TEFAZ MIXAHA
dormmiq A.N.O.
Baoco.Zowlag 8
67100 =aven

TEAHY  A©OANAZIOZ
dormmig A.N.O.
Awdavng 55A
lwdvviva

TEPIZAKH BAZIAIKH
domjtpla AN.O.
KAepavow 84
®.Eotla Mavapetou
(054 1-23450)

TZABAPA-ZKIA KATEPINA
Apxttéktovag Mny/kog
EA.Beviléhou 22
34100 Xahkida
(0221-86861, Fax: 0221-89579)

TZOPTZAKHE  IQANNHZX
dolmipla HAMny. A.M.O.
ExtevenoA 4/14
67100 =aven

TOYMNAZ TIQPIFoOZ
dommig ALO.
BeAooaplou 25
67100 =daven

TPIANTAOYAAHZ INANNHZ
KaB.TEl
T.0. 229
57001 ©¢pun
(0396-41442)

TPYNANAINQITONOYAOZX INANNHZ
Ap.duoikdg
Tufua duowkng
Navenomuo Matpiv
26110 ﬂdrga
(061-997472)

TZABAAPIAHZ ©EOAQPOX
dormmg A.N.O.
Zapavtanépou 18
67100 Zavén

TZAAANATAZ APHZ
HAMMNY.
Anuntplddoq 283
38222 BbAog
(0421-20411, Fax: 0421-20411)



XXX

TEZAAANMATAZ ZMNYPIAGN
HA.Mnx
AnunTptdboc; 283
38222 BoAog
(0421-20411, Fax: 0421-20411)

TEAAMAHZ SIAINAOX
Ka6.A.N.©.
Epyaomplo HAekTpovikig
l‘lo)\UTsxvu(n ZxoAn
67100 =aven
{0541 26474)

TEEAIOY MAPIA
domitpia A.N.O.
ABtpwyp 17,
67100 Zaven

TZIAITKIPIAHE FEQPrioz
Emot.Zuvepy. A.N.O.
Xp.lanadnua 2/2
54629 Oeooalovikn
{031-534965, Fax: 031-991515)

TIIONTZIAZ  INOANNHZ
dommg A.N.O.
OepponuAwv 13
67100 =aven

TIIONAXI TNANATMQTHZ
Metant.®ommg A.J1.O.
67100 =daven

TZIPIKOFAQY ©EOAQPOX
Kaf.TEI /\dploa%
AA.NavayouAn 8
412 22 Adpioa
{041-221006)

TZOYMANHXI ZMYPOZX
dommg A.N1.0.
Pwuavé lwavviveov
(0654-41364)

TZOYDAIAOY OEO®ANH
doimtpla A.N.O,
ABé¢pwo 17
67100 =aven

T!QNHZ IQANNHZ
avo)\éyoq Mnx.K.A.M.E.
XAU. Aewq. Mapaemva
19009 NMiképpt ATTIKAG
(01-6039900, Fax: 01-6039904)



XXXI

OAITPHZ  IQANNHX
Ap.Evepyewakdg ®uoikog
Navemotimo Oeocoaliag
Konpou 91k
38221 BbAog
(0421-42901)

OPATKOYAAKHZ ANTQNIOZ
AvanA Kaf.l'ewpy.Nav.Abnvov
lepd 056 75
118 53 Ao
(01- 3460025 Fax 01-3460885)

OYAAKTOZ TEQPrIOZ
NoAiTkég Ynounyavikog E.AE.
Mivddpou 13
67100 Zdaven
(0541-22184)

OYTIKAZ  MIXAHA
AvanA.Ka8.A.N.©.
Tunua FewAoyiag A.N.O.
54006 Oecoalovikn
(031-909438, Fax: 031-991406)

XAPHZX IOOOKAHZ
Ka®.TEl ©eocalovikng
Kuikou 14
55133 O©eooalovikn
(031-436361)

XATZHIIANNOIAOY MAPIA
Metant.A.N.©.
AN.ZBwhou 30
54622 Oeogocalovikn
(031-283508)

XOYBAPAAX B.
Metant.A.N.0,
NoAuTEXVIKN ZXOAN| =Aveng
67100 =avon

XPIZTOAQYAOQOY NAXXAAHZ
Xr)]\leéq Mnxavikég
.Biounxavia deapnc;
Mntpondie 0c>\
54110 Geoo olen
(031-263130, 229110)

XPIXTO®OPIAHX ANAZTAZIOX
Mnxavohdéyog Mny. A.N.O.
Tunua MnxavoAdywv
Evepyelakog Toptag
54006 O©eogalovikn
(031-996087)



XPIZTOOOPIAHZ ZO0O0OKAHE
OAUTE vu<r‘| xo 1 =aveng
67100 §dv9n

XPYZAQIAHZ BAZIAEIOXZ
MnxavoAdéyog Mnx. A.N.O.
Koupouvdoupou 60
41222 Abpioa

YHMMENOZX IOTHPIOX
MnxavoAdéyog Mny. A.N.G.
Tufpa MnxavoAdywy
Evepyexak S Touéac;
54006 OcooaAovikn
(031-996087)

XXXII
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4ou EONIKOY ZYNEAPIOY






ZYMNEPAZMATA TOY 4ou EONIKQY ZYNEAPIOY
TOY IHT TIA TIZ HMEZ MOPOEZ ENEPrEIAZ

To 40 EBviké Yuvédplo tou IMT via g Hmeqg Mopgég Evépyelag, mou &ylve oto

Anuokpitelo Mavenmomuo Opdkng omv =daven, onueiwoe TOAU peydAn entuxia. I'autd
mpav uépo% navw ané 200 Emomuoveg, EANvec kal =évol, kal napouclacmkav
navw ané 150 ewnynoelg nou kaAulpav Ta teAeutala ertedypata mMq Epeuvag kat
Texvoloyikng AvdamtuEng omv HAKR, AloAkn, MewBeplikn kat YSpauAikn EveEpyela,
om BlopaZa xat ong EQappovég mg H)\laKr']qE Evépyelag om l'ewgv(a, oe Nouka-
Owovopka Otpata via 1 Hmieg Mopgpég Evépyelag, omv Enidpacn toug oTo
MepPBdAhov kat omv Evepyelakn MoATikn mq Eupwraikng KolvémTag kal Mg Xwpeag
uag.

2tov Topéa Twv HAwkwv Zuomudtwy, @aivetal 6Tt i HAlakr Evépyewd omv EANGSa
£xeL apyioel va xpnowornoleitat dxt pévo yia napaywyn Leotou vepou Xpriong, aAAd
Kal yla Béppavon KTipiwv, Kabwg Kal o YEWPYIKEG QapUoYEG. Ta atoukd nAepua
apxiCouv va avtikaBiotavtal and Ta Aeydueva Keviplkd fuomuata napaywynsg {eotol
vepou Xpnong kal Bépuavong oe noAukatokieq, Eevodoxeia k.a.

O1 oxediaopol kal n eunepla otov EAANVIKG xwpo delxvouv &1L 1o 15% éwg 20% mq

EAANVIKGG  kaTavdAwong NAEKTPKAG evépyelaq Mmopel va kahugBel and  AlOAIKA
2vompuata. H AEH €xel ndn 28 otaBuoug Avepovevvnipluwv (Al), ev@d daldot 14
avrikouv oe 151wTeG. Exouv 1dn mnpoypappatioBel exatoviadeg otabpol yia to 1993
loxuog 40MW nepinou. fapouocidomke Kat 1o nmpdtuno pag A 1oxuog 150kW mou
OXeOIA0MKE Kal KaTaokeudomke omv EAAGSa kat eykataoTdbnke om viioo ZkUpo
omou Kkal Aettoupyel. H TIHOAOYIKA TIOAITIKY) O™ XWwpa hag, TEAog, dev BonBdesl mv
avantugn mqg aloAkng evépyelag.

2Tov Topéa Twv DwToBoAtalkwv ZuomudTwy, €xel ouvieAeotel onuavTikng npdodog,
WOTE ONUEPA TO OUVOAIKO KOOTOG NG MAPAYOUEVNG NAEKTPIKNG evépyelag va eival
OUYKPIOIHO HE EKEIVO Twv OUPBATIKWV TMYWV AV OTO AEYOHEVO "ECWTEPKO" KOHOTOG
npooBécoule kal To "eEwTepikd”, TMoOU TPOKUMTEL and To OUVUTIOAOYIOHS TG
OIKOAOYIKNG KATAOTPOYNG KAl ™G BAngq omv uyela andé 1 punavorn nou npokalouv
Ta ouufaTika Kat Tupnvikd kauowa. ETol, Aonév, n nmAndpng anegdpmon and Tto
NMeTPEAQLO, T} MV NMUPNVIKA EVEPYELD, GalveTal va Yivetal oTéx0og, apkel ot KUBEPVIOELG
Ka:: ol TIONTEG va ouveldnTomoljoouv TN oOnuacia Mg Napaywyng "olKoAoYKAG™
evépyelag.

Jtov Topéa g BlopdZag, Sarmotwlnke O6TL 0 XWpa pag undpxet duvartémta
napaywyng BlopdZag and mv aflonoinon twv 300KV Kal YEWPYIKWV UTIOAAEWATWY,
KaBWG KAl TwWV AOTIKWV Kal YEWPYIKAV armoBAnTwv. Mia dAAn mnyn avavewmoyng
MPWMG UANG propel va npoéABel and QuTEleg TaxuauEéwv EUAWOWY QUTWV. ZXETIKA HE

TG petatpoméq G Popdlag  MpoTABnke 1 OEPUOXMUIKG  HETATPOTH  TWV
AlyvIToKUTTapoUXwv OE UYpd 13 OTEPEd kaUoWwa Kal n napaywyr Ploagpiou andé Ta

aoTIkG anoppippata. To veviké oupnépacua elvat 6t n Blopdla anoteAel wa and Tiq

NMALOV OTUAVTIKEG avAVEWOWES TMYEG EVEPYELQG, V@ T SuvaTOMTA HETATPOTNG MG
Ot [a TOWIAia armd mpolévTa Kal n eEao@dAlon ™G OUOIAoTKAG TpooTtaclag kat
BeATiwong Tou PuUOKOU MEPIBAAAOVTOG AMOTEAOUV ONUAVTKA XAPOAKTNPIOTIKA TNG.

Ztov Ttopéa MG lewBepuikng Evépyelag, £xel omupelwbel onuavTiky npdodog OTIg
HEAETEG TIoU 0dnyoUv omv aflomoinon mq yewbBepplag. Ta KuplwTepa emiTeUyuara
agopouv: Néeg ueBddoug Oépuavong-PuEng xTiplwv. Tn peBodoloyia xapakmplopou
PEUOTWV Kal OXESIAOUOU OAOKANPWUEVNG EKUETTAAEUONG €VOG YEWBEPUIKOU TNESiOU.
Néeg e@apuoyég kal kaAAiépyeleq oe Bepuoknma. MBaveq NepIBAAAOVTIKEG ETNMTWOELG
ané myv ekpeTtdAeuon mg IewbBepplag, Moy uropouv va avTIHETWMIOTOUV JE TO GWOTO
OXEDIAOUS TWV OXETIKWY EYKATAOTACEWY {EAEYXOG aeplwv Kal SIASECT UYPWV).

ZTov Topéa g Ydpauhikng Evépyewag kal Twv Mikp@v Y3ponAekTpikav Epywv,
unapxet peydAn duvatémra avantuEng toug, WBlaltepa om Makedovia kat ™ ©Opdkn.
H3n 0 Anpog =Zaving eykablotd £va pikpd USPONAEKTPIKG LoxUog 850kW Kal kbéoToug
nepinou 350 exatoppupinwv dpX.






EIZHIMHZEIZ
NMOY AEN NMEPIAAMBANONTAI
2TOYZ TOMOYZ A' KAl B’






TXEAIAIMOL KAI KATATKEYH KTIPIQN ME T'NQMONA THN
MEPIBAAAONTIKH IZOPPOITIA

AZIONOIHZH HMIQN MOP®QN ENEPTEIAY ZE AYO KTIPIA
NEPIBAAAONTIKHEZ IZOPPOIIAZ

"EAAN Tewovidbou, ApyLtéxtov Mnyxavixés, M.AAetavdéoou 100,
Mavégapa, 55236, Oecoarovixn, EAAas. TnA.: (031)-344296

Ove Mgrck, GENERGIA, Energie Consultants, Sct Jacobs
Vej 4, DK 2750 Ballerup, Denmark. Tel.: (0045)-44660099,
FAX: (0045)-44660136

Mag(a MoAltn, Aox.téxtwv MAA, Viotopos 1/S Kystvejen 23,
8000 °Arhus C, Denmark. Tel.: (0045)-86128655, FAX :
(0045)-86872245

Meg(Anyn

1. Vio Topos House. '"Eva ®tl(QLo TLA6TOS, OAOUANQWUEVAV
neQL farlovILxdv  xaL HoQ@OoAoyLHEAV ToLoThHTOV, OTn Aavida.
ABLOAOYNOT, EMAVEAEYXOS MHATAAANAOTNTAS ®aL TEALX®Y EXLAOYT
oto OxedLaocpd, otva Pacitxd oLxodopLxud UALud xai gnyv
Texvoioyla mou egapudéletal pe xpLTrhoLa

8 Tnv afitomolnon MNAILOV HOQEQPOV EVEQYELAS,

s Tnv elaxiLotomolnon YXonons oupBatixdv pop®dv EVEQYELAS
oTnNV Tapgaywyn oLxoloulxdv UALXOV XAl  OTNV  EQAQUOYT
TEXYVOAOYL YOV HUEBS6SWV,

e Tnv ATOQUYT UAL XDV XAL TEYXVOAoyLdV ToU 6nuL ougyouv
ntaBoyoves enLPagUvoeLs aToO xeoLB&Arov, oTOoVv dA&vOgwmo,
0Td Soumpévo YdEo xaL OTNV KATATHEUN, B

B Tnv avaxvxiAwoLludéotnia ins KATAOKEUNS HE aTéXO TNV
anouy? oLxodopl xdvV aNoEQLUUATOV CTEATNYLXNS QUIXAVONS.

2. BioxAipatixn xsatovula UATACKEVAOUEVT) amxo TXNAS  xat
Svlo ota Kippéora Zavens. ASLomorlel fixL €S HOQYES
evéQvELQS, €XEL EAGYLOTO EVEQYELAXS %607T0S, €lvaL @LALXT
oto =®epLPlAilov, TOV KATACKEUAOTN xatr Tov xehotn, elvat
avaxuxAdoiun, €xeL EAAYLOTO X®ATAOKEUAOTLXO K®O60OTOS, HaAL
nooopéeL avaBadbuLopéves TmoLbéTnTES Ydeou xar Tons. To
KEAUPOS xaTtaocxevdietalL amo Tolxo TnAoy, auinuévou TwAYoOUs,
duo otpicewv : Mias ecwTEQLANS BEQUOOUTOWQREUTLHNG, HAL UL AS
eSwteoLxfis OepuopovoTL xNS. AE  XONOLUOTXOLOUVTIAL HOVHOELS
evepovof6owv xaiL eWLBAQUVTILHEOV yLa To TeQLBAAAov UALuGV.

YroAoyioubs EVEQYEL AXNS OJUUTEQL QO QA4S xeAUgous  xdAl
atLoA6ynon OeouLuns améboons. To maxos Tns OeQUOUOVOTLUNS
eEwTEQL NS OTEWONS Tou Tolxou amo mwNAd xar dyxupo, elvaL n
HeTaBAnTny ~ mou EMLTREMEL nv SLepéuvnon duvatotnitwv
epaguovyns ge oOLagopetixd I'.MI. H pué€Bodos ocuvurolroy(lelL Ta
nitaxd xépdn xaL Tnv anobnxn OBepgudtntas Ttou xTiLlou.



i Vio Topos House
1.1 HegLygaoph tns xatoLulas

0O oyxedLaouds Tns xatolxlas Vio Topos REeQLAAUBAvVEL
avartuln/égeuva naL HATAOKHEUN plas ovuyxeoviis
meQLPBAAAOVILYA LOOQEOTNUEVNS xaTolLxlas WE OAOUAMQWUEVES
aAQYL TEXTOVL HES KAl aLoOnTLHES TOLOTNTES.

Yrnigxe avayun, va oxedfraotoUv HAlL V& EQAQNOTTOUV UT(QLG
OALOTLXA, ONAGSN LE OAOUANQOUEVN ATOYN OXETLUA HE TAa UAL XA,
TNV ®XATAOXEVUT, TNV EX(bpaocn Tous 0T0 TeQLBGAAov xar TOV
avlporo. TTtnv TnepLBarlAioviLHn agyl TEXTOVL®T €evaguovifovrtal
oL mQEASeLs HE TN OnEYn AL TOV tedémo Lwns. TNV xatowula
Vio Topos n enefepgvaclia Ttwv TEOTOV UADV, N Tapaywyn, xa6abds
xaL To YXtloipo, (n xataockeun) ouuBalvouv ooco to Guvatdv
XATA TO QLALXOTEQO TQO6WOo =RXQOs tTo TNeQLPdaArov. To (dio
cupBalveL HE TN XOHOM, TNV XATACTRPOPH TOV VALRDV, xdL TLS
ouvBnxes epyaclas oto egyotdiLo.

H natouxla ©Oa mpéner. va BewgnBel oav oxédLo/€gyo XLAOGTOS
(Pilot Project). [Igot( BeTAL va xgnoLponoLnéel yia
TEL QAUATL¥oUs xaL exOeTL®oUs oxomoUs, oL O euretQles mou
0a T®oxUwouv amo Ta UALXE xaL ToOV TQROMO xaTdoxevuns, 6a
eQaguooToUv, Ot oOuvegvacla HLE TOUS Ragaymwyous, oTnv
TaQaywyh TEAOLVOV SoULxdV UAL KOV, OUTHS WOTE vd TEQLANPBOUV
OTLS HEAAOVTLHES xataoxeves. O eumelgles Tou Ba woouvyouv
ano to oxeSLaopd Ba OSLoxeTEUOOUV 0TOUS UEAETNTES WOTE Vva
vivouv Suvatés WNEAETES HE TEAOLVO TLoTOROLMTL#G. (e TOV
600 TEAOLVO TLOTOTMOLNTLXO evvod to BPEEAM otnv AyyAla, xat
1o ERG o7tis HIIA).

lg68eon elvar n xatouxla Vio Topos va xatacevaocTel oTNV
wegrox?y Torsted Vest 1ns =n6Aews Horsans. To moAeodout ud
oxébéLo s TEQLOXNS auTtrs ReQLAapBaveL oTolLYEl A
wEQLBaAAloVILXA LOO0QQORNUEVOU OXESLAOROU xabds xar oToiLyxela
RQOANTKTLKE OE OYXEON WE TNV UYELLVH, xab'otL elvaL amxo Ta
wooveodupata tns World Health Organization Healthy Cities -
Health for All, Year 2000. H wxatouxf{a Vio Topos 6a
OUnB4aAAEL onpavTLxd oTnv avadntuin Tou mEoyQAuHaTos auTtoy.

Enfons n xatouxla Vio Topos Il mgéxeLtar va xaTaoxevaoTel
otnv megLoxfy Ballerup, mgodoteLo 1tns Komeyyxdyns, via tnv
¢x6eon natoLxlas.

1.2 Zxentivxo (Concept)

H KratoLula Vio Topos oxebfLaoTNAE ne otédYo0 nv
negLBarrovrixfy Looppomla. Baol(tetar otov uUxro Twnhs TV
UAL KAV, TOV UNOAOVLOUG OALKNS KATAVAAWONS EVEQYELAS AUTWV,
x00ds uaL oTn un naboydva enlidpaon autdv. Baolletar enlons
oTNV  avaxUxAiwon VeEQOU xalL anogLupdtwv/arnofAnteov. 'Evive
nQoondfeLa xatd To OSuvatd va OSnuLougynBel eva ®AELOTO
OLKOAOYLH®S OUOCTNUA HE YXENON GVAVEDOLUWV TNYOV EVEQYELAS.

To UALK®S TNS XATAGKEUNS TOU HTLeliou €elvaL xuglws nnAidés /
xdpa Tmou efdyetaL amo To €d6agos Tou orxom€dou. To xevo
Snuioupyel Ywpo vyviLa To undyeto, oL Tolyxor TOU onolou



exevévovialL ME yveaviiTn. 0O vyeavitns XeNoLREVEL ginv
aroBrfxevon BepudTNTAS WETAPEQOREVNS BIO TOV NAtaubd Tolxo
(SunWall) Tns véTLas =®EbéToyns. 2Z2To x®EVTRO Tou uloyelou
tomoOetel TaL eva xNyadt axo yeavitn. To wny&d. oguArdéyelr 7o
Bo6xtvo vepd TE6S YENON oTO URNLTL KAL TOV KUNTO.

H xatotula elvaL eva TeTgayovo 13x13 pétpa, oe Suo opoéwous,
viad HLa oilxoyéverda, 4 Gropua o€ uoLvoBLo, N EXAYYEARATLHN
otéyn/xatoLula. ElvaL tomoBeinuévn ue tnv eloobo xateubelav
wQos Boped xar avolypata wE6s vo Noto/ufimo Avon nai
AvaetoAfp. H wxatouvxla elvar/AeLtougyel xata To Suvatov os
autévoun. AéxetaL evégyveLa axo nALaxovs xalL  ogwtofoAraixovs
guAAéxntes. Ilpoubetn 0épuavon axo eLéLuo DLviaviLud
1LaxuL /povgvo andAuta xafapns ®duons

1.3 H xatouxla TeQLEYXEL TA HATHOL :

Entnedo eiLo6dou : Koullva pe moagatLBepeva, toanebapla,
dwpdtio, BcopounnLo, xnevrgLxés ydpos Cwns ue to OLviavdéixo
TlaxtL, mpboBeto WC, xALuaxootdoiLo mQbs 6Qogo, AL UROYELO.
"Ogogos : Aoutpd, Tola dSwudtia #H duo xal Ydpos LTwrs.
YrévyeLo NAuvtnoLto, axoBnxn, nya&é , UNXAVOOTGRTLO.
MMo6oBaon otnv Tapdtoa / roof garden ano To OEQUOKYTLO.

1.4 0 unfxos

0 xfinos oxefL&oTNXE oAV  EVAS
pLxp6s BLOTOTOS UHE  AGYAVL %4,

AouvAoU6La, Boétava, 8auvovus
KOL 6évtoa. 0 ufinos
TEQLAORBAVEL oLCoBLoAoyLxé
xabagLoud axofBAfTev

TowoPetTnuévo O Eva uL Qo
yudAivo meglxtego. 0O wuniwnos
efvaL YwgLopévos ot OLGEQOQES

{dves. Zdvn xaL oL xXNS
noootaclas, Govn aLobBhoeowv,
tédvn 7tpogoboulas, waL Tdvn
AVARUKADONS .

Sto oxeliLaoud tne xatorxias Vio Topos €yive mgoomdBeLa va
evoopatwfolv oL xoaivouUptes LOées  yvia éva mepofaArlrovriLxd
LOOQQORNUEVO TEATo Cwhs (environmentally Dbalanced life
style), xaL mn xaivougiLa teyxvoroyia, pE Ta mapadooLaxd £0Lpa



waL TNV mapadooLoxrl TeEYVoOAoy(a, g pmra  Suvatnh Hop@oAloyium
ENPRAUTTN .

0O otdyos elvar uynrdoés PBabpods negofarioviLufs Loogeonrlas pe
AQYLTERTOVL T UYNANS ToLOTNTAUS.

BuBALovgagla :

BUR - rapport. Byggeviog Pkologi Idékatalog.
Byggeviets Udviklingstad, Kgbenhavn, december 1988
ISBN 87503~7618-7.

Solvavme og bebyggelsesplanlagning Miljgministeriet,
Planstyrelsen 1985,

@Pkologisk handbog. Niels Munk Plum Chr. Ejlers' Forlag
1984.

"Om energi-minimering" Erik Reilzel.

2. BroxAipatixty xatorxla axo 7wnAé6 xnar FUAo ota KiupégLa
Zavens.

2.1, Evgaywyn

H evégveiLa oupBatindv poedv mou xatavail{oxetaL otls YdQES
ns Eugdrns vyia TNV KATAOKEUT xaL TNV AeLtoupyla Tov
®TL QL WV avéQyeTal oTo 50% reQ( movu ins OCUVOAL ®&
natavaiLoxopevns evégyetas., To 35% FobdéuetaL otnv Oégpaon
xaL To §QooLond Twv uxTLglwv, xabds uar otn B€opnavon vegqou.
To uno6ioiLno 15% poLpeGbeTaL oOTnVv TaApaywyn ®aL TNV KRETAPOQRA
oL®OGOUL XDV UALUDV, TTNV HATACKEUY}, TOV QWTLOMS, xaAL OTINV
A€LToupy(a OLXLAKWY CUTKEUDV.

H otgatnyLxn efoLxovounons evépveLas xatr afitomolnons HILV
LoQoedv evépyeLas 6ev unogQel( va ayvonogeLtov Topéa "magaywyr
xtLglov", Kata tov (6Lo to6mo Sev pmogel va ayvorigeL autdv
Tov Topéa ukOe mepLPBaiAroviixn moALTiur. Ta wLo SLadedouéva
ofipeQa  oLxodopuLud uUALxd oupfalvet va elvat rat Ta
meEQLOOOTEQO €Vepyofdpa (m.x. | m3 omAiLopévo oxuedSepa
neQLéxel welmou 1.500 kWh apxtuns evégyeras) xat TA
neQLoo6teEpo guroyova (exmounry CFC 1tov agpgoddv TAAoTLHOV
povioewv) . H evxé6va 0AO®RANQDOVETAL HE TO OCUVUROAOYLOUO TV
TeQLBAAAOVIL XDV ETNLXTOOEOY ®AL TNS ONATAANS EVEQYELAS TOU
TQOXUNTEL ANO TNV O6LAOCTOQE KN AVAKURADGOL OV OL%xOo0OoUL XDV
UALXAV %Al AMOQQLUHATOYV TRou Tapdyovial axo TnVv AeLTouQyla
XAL TNV KATATTQROPN TwV %xTLR{oVv,

Zta Kippéora ZavOns xataoxevdlfetal pLa pLxpen xatorxla 87
T.n. Elvar BroxAipatixn xal Ta UALUE XATAOXEUNS tns e{val
TNAGS xaL &UAo. AmoteAe( éva nmpwto Telpapa Tou OTOYXEUEL Vva
et el EeL  otL e(vat bSuvatd, avabBewpdvras TNV oUyYQOoVvn,
TAYLOREVN aVT(ANYNn OYXESLAONOU ®AL HATAOCKEUTS, VA ENL TUYOUKE
KATAOKEUES UTLQRIWV TOoU AELTOUQYOUV He MNULES LOQYES
EVEQYELAas, €xouv €eva €eAdyxLoto evepveLaxd x60TOS, €lvar
®atT'€EoxnNv @LALKES o010 TEQLBAAAOV, TOV UATACHEUACTY %AL TOV
XQhotn, el vat AVARUKADTL LES naL TadAAnAia, EVH
EAQAYLOTONOL OUV T0 né0TOS AATATKEVUTS , eSacpaAil Louv
avaBadbpuL opévn toldTNnTa  YdowWV xaAl tuns. To xtlrto e(vatl
LOLOXATAOKEUT] HAL O TQEOUToAoyLonds Ttou elvar 4.000.000 6ox.



2.2 To nuxlgLo

Ovxomedo @ Bpoloretar ota Kippéola Z4vOns. Elvor exlxedos
aypos 6 orTpeEUndTOV.

Kifpa : To XELUOVE ETXLUQATOUV OUYXVAR Loyxugol, wuxgol
BooeLoL &vepol .Méon Oeppoxpacia : IavoudpLos 5.3°C, IovAiLosg
26.1°C., Babuoénueges : 1926. 'Qpes niropdveras : 2372,

AQXLTEUTOVLKES TOAQANETQOL ¢ H wunatouvxla anoTeAelTuL axo
LOGYELO HOL MECORATOMA. ZTO LO6YELO €Exouv drLavaxbel ot
xhoot uabnotixouv, teanctaplas, woublvas, vyeawelou unar WC

(62 T.Ku.), EVH 0T0 pHECOAGTOUA OL YdHEoL Umvou (24 T.u.)

Broxit Apati xég mwagapétgor ¢ To xutlgQLo elvaL ERXLUNKES,
rATE WUNKOS tou dfova B-N, oynua mou RROxUXTEL AXO TNV
axorouBia <Tov Beppuludv twvev aro N6To mpos Bogeod. Zxnv
tovn A Boloxetal n molva, nou oupBaiier oto 6pOCLOUG  ToOU
wtLQlovu 10 xaAoxal gt .
ftnv Tédévn B Bploxetar 7o
OEQUOKTITLO, OTN CUVEYXELQ

Tovu ornolovu (Tdvn )
_ Bofoxovtar oL xUgLoL xdgol
o)) el vat HAL xdgot
. ECOTEQL ROV Oegut oV
- xépdovs. H Ldvn E
{(arno8nun) el vai xdgpos
avdoyxeons oto Bogoed. H
KATACKEUTN EXEL axfnua
B LOoOKREAOUS TRLYwVL ®oU
_ xolopaTtos TNOU ebpdterar
— oTo ¢dagos, UE TLS

S UERALUEVES EXLPAVELES 01N
i BégeLa xat VvVoOTLa WAEUQRG.
H BogeL a KEHALLEVT
ENLPAVEL Q AanoTEAE( n
otéyn, €EVE oAn N VvéTLa
TAEVUQ& XONOLUOTOLE(TAL VL&
™ ouAAoym nAt axns
EVEQYELAS.

Aueoo uépdos @

0 geyy(tns Tns cgopltas EXEL
eEXLQ&vELA 6.2 T.H. HAL
rafapd VOTLO TROTAVATOALOUGS.
Ta 6Vo0 amo Ta TEOOERG

OEPMIKMI ALITOVPTIAZ. QIOTRMHA O8N

3 ZOMGE @ WAL 17 IRIMGAAACNTA) ARD TO-

0 SEPBOLOHOTHD

10 YO ITPOIICH MAGCPITMINE IVETAIWI

W 120P1T FEUTIETH OKAZN)

RAL

3 ZOWRE © Has & MEFISAAADTAY AND YOI

]n] AE ZAMCN4 | ANAIXEIH | OXAETEPH
B o 1

j - PUAAQ TOoU el val
?_}?( avolLyoépeva. 0] TALATHOS
f% TOUS ERNLTUYYXAVETAL {LE TNV

3 neoefoxn T™ns EUALVNS

otéyns. TiLa nArongooraocla
TOV URO-KE{HEVOV XOQWV  KAL
yLa TNV  VUXTEQELVN TOUS
. 4 : pévogn To  XELUHBVA, EYXEL
[ ' { % ! % ntpofAe@lel wETAOHA TAYOUS

5 ex. ato &8(mAo oUAAo
xapafoértavou e YEULON [VoV
youttas. KivelTal madve oTta

o=
&
pry—t——s—t
v
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yaA{dLa TNns oiéyns xar ocvgetar pue 1tn Boribera agyxoividv.

feguoxnrLo @ 'Exyet cUAAexTiHn  yuhkAivn emiodvera 28 t.p.  H.
00097 TOU €L ¥ALan 32% xar emigavera 15 t.p. H wdve Ldvn
Tns agatpeltar vo xaAoxalol. Ta dvo amo ta TE0GEQA VOTLA
rataxdéouypa oUAAa Tou elvalL avoLyoéueva, O reAOKAL QLVOS
OHLGOWOS ENMLTUYXGVETAL WE avapelXduevn @uiiofdéra BAdotnon.

Tolyos p&las : Beloxetar upetafy tou OeguoxNmLou  xAL TOV
xipLwv Xopwv, £xelL exit@dvera 20 T.p. ®wayos 30 Ex. uaAL QPEQEL
6vo oeLpés Buplduv.

Agootopds @ EmLTuyXAvETGL PE O0QLLOVTLO SLAURERT QAEQLOMUO
otov 4Eova A~A oge u6fe Oepguinn Codvn. Kuplws Opws pe tov
KATAROQUPO dAeQLOPG aANO  TO LGOYELO TJQROS TO yniétego
avot yOUHEVO TUHpa TOV  QEYYLTOV Tns ool Tds (oat vopevo
xapLvadas) . Idtaltego p6Ao yrta To 6gooiLopdéd Tns xatolxlas
gxeL n mLolva oto N6To (dgooiLoubés péow €§&TUNONS TOU VEQOU)

‘AAAa cucthpata @ Kdto amo ta d&meda Twv xvelwv xdgwv (fdvn
I é¢xer xataouevactel Rock Bed. Tia tnv xdAuyn twv avayxav
oe Ceogté vepd nar yia tn BeAriwon tns BeouLxns andboons Ba
tomofeTnBolv oto Beppoxnmio 2 Joxela vegoy WE SLaotdoELS
2.0 x 1.0 ¥ 0.25 u3 to xabéva
ZTn vOTLA MLHEY EXLPAVELA TNS

S oTEYNS (xAfon 40%) fa
TorRoBeTNOOUYV owTofoATaTxOL
o N0 CUAAEXTES YiLa TNV xGAuyn TOV

AVAYROV QOTLOMO0U.

BonbntLxn Oépouavon : Ba
naQ€xeTal amo wA(vBivo TLéuL,
0TOo XWEO ToUu ®adnoTiLxoy, TOU
0a xaler Bromdta.

KATGOREVATTL UG YAQAKTNOLOTL KA
H enxLAOYY ™™ne
KATACKHEVUAT TL ¥NS nebébovu
xaBoplotnue axo TOo YEYOVOS,
oTL N xatoLxla KATACHEUALETAL
e§ oloxATipoOy ~ AXO TovUsS
Ldtoxtrites. Y®AQXE Aotmbév 1
avayumn Avoewv anAdv Hat
guxola xatavontwv. Enxlons n
avayun va gyYouv Ta
HATAOUEUAOTTL K& otoLXela
TétToL A MEYVEON wuaL Bdpos TWou
va E€NLTREXOUV TO YXELQLOUO
Tous amo Alyva droud, AL
ndAtota aveld{xeuta.

Peoov opvaviopds : O oxeAetds
NS #atoLxlds amoTEAE( TAL ANO
TEVIE TAaQEAANAQ EUALva
TRLyovL x4 TAalogra Sitatouns 10
x 20 ex”2. To unabéva oeget
gto Léco Tou vyovus Tou
opLovTtio EUALvo ouviettipa.
OL weVvTeE OUVOETNQES GNOTEAOUV




TovV OQEgoVvTd  oQvaviLopnd  tovu pegoatdnatos, Ta TAal oL
gdoatoviaL oe f&on oXALopévou ouUgodénaTos xHor  cuvdéovrar
petalV toug pe doxoUs 15 x 10 ex”2 H &uinon Tou ag:buey Tov,
gratolwv exLtoénel tnv Guinon tou pevébous trig natorunias.

0 oxeietds Tou urLplou Oewpndnxe xar uroroy(oTnue gav  €va
TANI0ES Yworu6 TAd(oLo Tou omolou oL udpfor Aettougyolv dgav
apBodoeLs, Omws ogalvetal ota oxNpate.To Tapandve RTAdloio
unoBANONKE o8 TECOEQLS REQLRTAOELS oQTlUEWY (oTatt ud
goQtla, YXLtévVL, OCeLopnds HATA ¥ HAL  CELOUGS  HATR §) .

[Nagapndopwon Adyw YXLOVLOU MMapapndopwon A6yw CeELOHOU HATA W

H SLaoctacLoAdynon SLatopdv éyLve pne Baon T0
SUOUEVETTEQO cuvduaocuo TOV RAQARE VW @ogTloEWV. 0
ToLYomoLTes Oewpribnuav oToiLxXela RANQWONS TOU EUALvVoOU
oxceAetold. H peArétn Tou 9€povios o0QYAVLOWOU EYLVE QRO O
Xofigto MLyanAlén, MoArtix6 Mnyavixno A.l1.0O.

TovyowoLTeS : AroTteloUvTat ano Xutd (naAourmtTod
opoTALvBo (wALB8(, tapial, pisé) xar xatvaoxevafoviaL OE
endAAnies xab'vVyos orpivers tov 10 ex. 0L efwregixol Tolyol
g€xouv Tmdyos 50 e€x. nat

ATOTEAOUVTAL GTO 6Uo UTQHOELS

KATA KE&YXOS. H eqwTeQL 1,

AENTOMEPEIA TOIXOY wayovs 20 ex., natacrevaieral

catazneyn grvocan - pEpmar wanvex aro BagU TnA6 uaL amwoTeAel TN

pata DEPUOTUTUBREUGTIS Tovu
xtiglou. H eiwrtegLxf oTewon -

(D) EIQTCPSOL Yo BARYS NNADL  R: 10.01
o eAagppUs TNAGs - €yxer mayos 30
T e £E¥. ®ot anoTreAel(tar ano wiypa
meser” | 700 | vses | ser dyuQou xuaL AGowns. Mal Cer
O s vy ™ O T Q6Ao poévoons. H vétia wAeugd
[ et i | ot ™Tns efotegLrnis ToLYoxoLtas
o T M I LK) anoTedel Tat axo PaQy TNAd
T A S E— waYouUs 30 %, (toixos
® gormerzome | "0 patag). Aro To (6Lo UALxd
@ zremal INEALTOL - 2nPONN TN anoTeAouUvtaL oL TolxoL oToO

(& WEL MOVTIAL (1 hevaon )

| cowteQLk6 (Oeguoovucodpeuon) .

I H xoxxopetoLufy ovvBeon Tou

! tnAoyv elval xaBoQLopévn EToL
) dote va eSaceail et LS
2 enL Buuntés BeguLxés LdLOTNTES

! XAL  PNYAVLHES aVTOXES Tou
®xTtolou. 0 BagUs xnids
anoteAel(TaL aro 25% GoviLAo,
152 A0, 55% dupo, xar 5% tolpévrte. O elagpus ANAos
weQixelL  O6vo HURGAES dGYxugo oto u3.

Kataoxevury : 1o xataxdoupd oToLxela Tou OxuEAETOU,
pega xal €%w, ovepedvovial ta&BAes Uwous 30 ex., To xaloUmL
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aut6d vyveuller pe Bapy =nAd (g otpwoets [0 &x) Koy

guunL éCeTaLl péyxgl va @tdoel To 50% wmepi®rou tov waEyLxoU Tou

6vyuou. Metd prLa pépa to ugAoUwL petat(fetalr xQ6s ta wdvw. H

efwTEQLYN OTEHON TOU TOlY0oU MATAoOHUEUdLetar pE tov (610

TRO6N0 WAVW OTNV ECWTEQL UN.

Ex(yoLopa : AmoteAdeltar axo Beltiopévo, adLdfpooxo plypa
tnAov. [legiéyxet mwpoouliers mwapaplvng KoL  ogoU. Aratnpel
L®aAvoTNTA AVATVOTNS .

H otéyn : Awotelel(tar amo EUALvo né€rompa 2 €x., LOVRIT
Heraklith 7.5 €ex, oreyovorLxn peufpdvn  uar  uegapl du .
KaAvntetal ano Wuxvéd avagel XOREVo olo to Xgévo.

2.3. EvegveLaxn) oupxegLpopd tou xTLQl{oU.
O umoloyLopds TNS EVEQRYELAKNS OCURKEQLQOoQAS oTnelydnke ota
sAtpatixd Sedonéva tns Kopoinvhs SitotL Sev otdOnuxe OSuvatd
Heal flows al each side of ouler wall v BQESOUV TA avd}\qu ™me
et i hihllat et ZavOns . 'Exoupe (610 T.I1. xa
2 6poLo oguoLud avayilugo Tns
. EVUQUTEQENS REQLOXMS, O6nws xalL
yAlpa. Enlons péow avaloyl xev
EAEY YWV XgnotLporot N8nxav
os | HALPATL KA gToLYela ava

1
os deudrlexto T|oOU agoQouv 10
= /\\ . 00008803 ¥Alpa tns Pouns. Ztn pelrétn

o0 g ganope guvuroloyloTnrav niLaxd xépdn

LB -
[
12 -
[

w4
(Tusindar)

a0

-0z - R Kabdg Kat n anoBnxeuon
] \w/*/4”\\\ GeopbdTnTas otn pata TOV
:x: N SopL kv oToLyeEl®wV TOoUu uTLO(OU
PR e M — Zav  petafAintry OBewendOnxe To

P39 T 9 1T 1921 2025272 N 11 35 3T 39 41 43 43 a7

o TAYX0S TNS EGWTEQLHUNS TTEHUNS

O ot ouaite Tov e§wTEeQLdV TolXwv.AUutd TO

Heat flow st each side of inner wall vyeyovés 6(veL tnv  SuvatdéTnta

1 rletetan o avaxtuins Tns HEAETNS via

6Lagopetixd T.M. Ov avayxes

OULTANQWUATL ®T)s O€Quavons yiLao
TNV xatolkla elvar :

13 ] [laxos efwtegLuns O€quavon
10, 4 otTedons Tol xou
0 | (cm) (k¥Wh)
o 18 2.250
;;;3 B 36 1.300
] - 54 800
o c99%age zdv OMTLUOUN néxos nse
e S A MAnae: HKATAOKEUNS ETLAEXONKE TEALKA
ot 1oty to mdxos 30 ex. yira  ny
O south sids b oorth nde ESWTEQPL AT oTEHOON TOoUu TOlYOU.
BiBALoygagpla

[ 1]
(Tusindar)

by

-3 SLIME B I It B B A Bt
13 3 7 % (1121317192123 25272931 3333 37 39 41 43 43 47

Oekologischer Mietwohnungsbau : Konzepte fuer eine
umweltvertraegliche Baupraxis. Reiner Greif; Peter Werner
(Hrsg)—-1 Aufl.-Karlsruhe 1991

Bauen mit Lehm Prof.Dr.Ing. Gernot Minke, Forschungslabor
fuer Experimentelles Bauen - Kassel 1984

Alternatives Bauen Prof.Dr.Ing. Gernot Minke.
Forschungslabor fuer Experimentelles Bauen - Kassel 1980
Beispiel Biohaus. Blok~Verlag, Bernhard Kolb, Muenchen 1984
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THE EUROPEAN "THERMIE' PROGRAMME FOR SOLAR
THERMAL TECHNOLOGIES

D Gilliaert, R. Colombo A. Landabaso

CEC Joint Research Centre Expert CEC - DG XVII

21020 Ispra (Varese) Brussels

ITALY Belgium
ABSTRACT

The THERMIE programme is an important Community instrument, designed to promote
greater use of European energy efficient technologies. An overview is given of the different
types of activities in the programme and how persons and undertakings can participate in the
programme, especially in the field of solar passive and active technologies.

1. THERMIE ; A KEY INSTRUMENT FOR ENVIRONMENT-FRIENDLY
ENERGY

1.1 General

The THERMIE programme is an important Community instrument, designed to promote
greater use of European energy efficient technologies. It runs for five years from 1990 to
1994. 1t is estimated that the Community contribution during this period will amount to 700
M ECU. Of this, 350 M ECU have been allocated for the first three years 1990/92.

‘The main aims of THERMIE are to:

- improve energy efficiency;

- encourage greater use of new and renewable energy sources;
- reduce environmental pollution;

- promote innovative energy technologies;

- disseminate information on these technologies.

THERMIE differs from previous Community programmes in that it actively encourages:

- co-ordination with complementary programmes in Member States;

- extensive dissemination of information on innovative technologies which have
already been developed and are now ready to penetrate the market;

- evaluation, follow-up, dissemination and co-operation;

- co-operation with non-member countries;

- consideration of environment and safety within eligible criteria;

- liaison with key intermediary bodies within Member States to aid promotion of
innovation.

It is a major Community initiative which supplements similar programmes in some of the
Member States and will help to promote energy technologies in Member States which do not
have any specific programme in this field. It is particularly geared to environmental
protection and the development of small and medium-sized enterprises.
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1.2 Fields of application

The THERMIE programme covers a wide range of technologies for the production,
transformation and use of energy, These are (see also table 1)

- rational use of energy in industry (including the energy industry), buildings and
transport;

- renewable energy sources including energy from biomass and waste, thermal and
photovoliaic solar energy, wind, hydroelectric and geothermal energy;

- solid fuels, including the clean combustion of coal, the conversion of coal into
gaseous or liquid products, the use of gasecus, liquid and solid wastes and
gasification with a combined gas/steam cycle,

- hydrocarbons, including their exploration, production, transport, and storage.

THERMIE PROGRAMME STRUCTURE

RATIONAL USE OF SOLID FUELS

ENERGY

. Buildings . Combustion

. Industry . Conversion

. Energy industry . Waste

. Transport and urban . Gasification and combined

infrastructure gas/steam cycle

RENEWABLE ENERGY HYDROCARBONS

SOURCES

. Solar energy . Exploration

. Energy from biomass and . Production

waste . Transport

. Geothermal energy

. Hydro-electricity

. Wind energy

Table 1 : schematic overview of the THERMIE programme structure
In order to achieve its objectives, THERMIE focuses on three main types of activity:

- financial support for energy iechnology projects;

- associated measures to encourage the application and market
penetration of energy technologies;

- co-ordination between national and Community actions is this field.



Of the total available budget, at least 85 % is used for funding projects . the rest goes io
funding of associated measures, Each of this activities is discussed in detail hereafter.

2. FINANCIAL SUPPORT FOR ENERGY TECHNOLOGY PROJECTS

The programme places strong emphasis on the dissemination and implementation of
successful projects. Financial support may be granted io three types of projects:

a. Innovaiory projects; these are projecis designed to advance or implement innovatory
techniques, processes or products for which the research and development stage has for the
most part been completed, or new applications of established techniques, processes or
products. This type of projects designed to prove the technical and economic viability of new
technologies by applying them on a sufficiently large scale for the first time,

b. Dissemination projects; these are projects designed to promote, with a view to their
broader utilization within the Community, either under different economic or geographical
conditions or with technical modifications, innovatory techniques, processes or products
which have already been applied once but, owing to residual risk, have not yet penetrated the
market.

¢. Targeted projects; Whenever it appears to be necessary, and in particular where a need is
not being met or where significant technological advance could be achieved through co-
operation between persons or undertakings in at least two Member-States, the initiative may
be taken by the Commission to encourage or co-ordinate the setting-up of specific projects
called "targeted projects”.

In addition to complying with the above definitions, projects must offer appropriate solutions
compatible with safety and environmental protection requirements, Proposers of projects
must be capable of implementing them and of contributing to the dissemination of the results.
Generally, projects valued at 6 M ECU or more must be submitted by at least two
independent promoters established in different Member States and all projects must be
carried out within the Community.

Project proposals are invited periodically by a call for proposals, published in the Official
Joumnal of the European Communities. Exiracts of the present call for THERMIE 1993 are
given in Annex 1. Full information on the proposed project has to be given on a standard
form covering the technical, financial and economic aspects. Proposals are then judged by the
Commission, with expert advice as appropriate, againsi the conditions and criteria set out in
the governing regulation. An Advisory Committec made up of representatives from Member
States is also consulted before the final decision on support is taken.

The financial support of the Community is limited to 40% of the eligible costs for innovative
projects and 35% for dissemination projects. The total public support from all sources must
not exceed 49% of the total cost. Solar Thermal projects must include a one year programme
of performance monitoring, preferably in accordance with published guidelines. Any
industrial property rights remain the property of the contractor but the latter undertakes to
provide a final report for publication and to help stimulate the replication or adopuon of the
technology or process which he has successfully demonstrated.
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2.1 Rational use of energy in buildings

The more rational use of energy has long been recognised as an important mean of solving
some of the problems created by the scarcity and uneven distribution of the world's fossil fuel
supplies. The oil crises of the 1970s underlined the excessive dependence of many industrial
nations on energy imporis, and stimulated individual govemments, both in the European
Community and elsewhere, io give financial support to the development, demonstration and
dissemination of energy efficient technologies. Subsequently, a more co-operative, trans-
national approach was adopted to prevent duplication of effort, to accelerate the process of
finding solutions and to encourage technology transfer.

One of the European Commission's targets for the decade ending in 1995 is an improvement
of at least 20% in the efficiency of energy use in the Community. However, the 1988
Progress Review indicated that, this target was unlikely to be met. This can partly be
explained by the comparatively stable low oil price.

Thus to achieve this 20% improvement, one of the aims of the 1990-1994 THERMIE
programme is therefore to stimulate the rational use of energy in buildings, in industry and in
transport.

Domestic and commercial buildings account for around 40% of the Community's energy
consumption. Many technologies have already been developed and demonstrated to
encourage the more rational use of energy in both new and existing buildings, but the rate of
technology transfer has sometimes been slow.

In some instances, energy efficiency improvements have been incorporated into the relevant
building legislation. The adoption of other technologies, however, can be restricted by the
nature of the market (the large number of individual buildings involved), the nature of
building ownership, variations in the scale and operation of the design and construction
business, and the attitudes of energy end-users.

Although levels of energy efficiency in buildings have improved, there is considerable scope
for further development and demonstration, whether of large-scale projects such as district
heating or combined heat and power schemes, or of the application of microcomputer-based
control technologies.

2.2 Renewable energy sources, solar thermal energy

Renewable energy is the term used for those forms of energy that occur naturally in the
environment: energy from the sun, the wind and the oceans, from organic matter and failing
water, and from the heat that flows outwards from the earth’s core.

Most industrialised countries depend for the majority of their energy supplies on fossil fuels
(oil, gas and coal) and on the nuclear fuel, uranium. However, all these energy sources are
finite and, in most cases, are being consumed at a rapid rate in comparison with known and
proven reserves.

As a result, despite the short-term price fluctuations which influence the energy market, the
growing pressure of intemational energy demand is likely to result in a continued overall
increase in the prices of both fossil fuels and uranium. Shortages are also likely to occur.
Harnessing renewable energy resources, where these prove to be economic, would help the
Community both to diversify its energy supply and to meet its longer-term energy needs.
Furthermore, the development of renewable energy sources can, in many instances, reduce
environmental pollution levels, notably the incidence of acid rain and the rate of release of
the so-called greenhouse gases. :

Although the renewables offer many environmental advantages over other energy sources,
their exploitation can have its drawbacks. Many of the technologies involved are still in the
early stages of development,

Renewable energy sources are diffuse and variable. Individual installations generally have
low power ratings compared with those using "conventional” energy sources. Furthermore,
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the energy supplied by these resources does not always coincide with demand. For example,
solar radiation achieves its greatest intensity in Community countries during the sumumer
months, when the demand for heating is at its lowest.

The challenge for the Community is therefore to develop the renewable energy technologies
in such a way that they can contribute effectively and economically to future energy supplies.
Furthermore, the exploitation of these resources must take into account not only the energy
benefits likely to be accrued but also the environmental and ecological issues associated with
their commercialisation.

3. THERMIE ; ASSOCIATED MEASURES

Providing support for investment projects is not in itself sufficient to promote innovative
energy technologies and enable them to penetrate the market. Many projects have already
been developed, with or without financial support from public authorities (at Community,
national and regional level). It is essential to disseminate these innovative technologies and to
capitalize on their potential by mcans of an information policy, because experience shows
that new and more efficient energy technologies do not automatically penetrate the market,
and that particular difficulties can be encountered in getting them to cross national
boundaries.

In this respect 10 10 15% of the THERMIE budget is devoted to associated measures for
encouraging the application and market penetration of energy technologies, covering the
following areas :

- evaluation of the market potential for energy fechnology;

- dissemination of information on energy technology promotion and results of
projects (by means, for example, of data bases, seminars, conferences, exhibitions,
documentary material, videos);

- collaborative assistance from appropriate national regional or local organisations;

- industrial co-operation with non-Community countries.

Obviously the Commission could not carry out a comprehensive programme of associated
measures entirely on its own. Furthermore, the ECs principle of subsidiarity dictates that
activities should be carried out at the appropriate level (Community, national, regional or
local). Therefore, the Commission has enlisted, since 1 January 1991, 35 organisations
(Organization for the Promotion of Eenergy Technologies) to co-operate in energy
technology promotion.

The OPET network embraces a wide variety of organisations from every pari of the
Community and enables the Commission to have access to over 2,000 experts in energy and
related fields. A substantial number of OPET were already active in technology promotion
within their own spheres, and their designation as OPET allows them to add a European
dimension to their activities.

Of the 35 OPET, 17 are publicly funded bodies and 18 are from the private sector; 12 are
operating as OPET on a national level, 14 at regional level, and 9 throughoui the whole
Community (in relation to pasticular sectors). Between them they work in all areas of non-
nuclear energy.

Around 20 million ECU are yearly available for promotion under the THERMIE budget, and
a susbstantial proportion of this is disbursed through the OPET network.

At present , the Greek OPETS are :

CRES - Centre for Renewable Energy Sources, 6 Frati street Fousia, 19400 Koropi - Ellas
Tel : 30-1-662 64 60/61 Fax :30-1-662 64 62

LDK Consultants Engineers and Planners, 7 Sp Triantafyllou str., 11361 Athens - Ellas
Tel : 30-1-862 96 60 Fax : 30-1-861-76 81
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ANNEX 1 : Extracts of the THERMIE 1993 call for proposals,

issued in July 1992 with the deadline of 1 December 1992, All further details can te
obtained from ; Commission of the European Communities, Directorate-General for Energy
THERMIE 1993
226-236 Avenue de Tervuren
B-1 150 Brussels - Belgium
Fax: Mr. W. Folkerisma, 32-2-235.05.77
(will be replaced by 32-2-295.05.77)

1. RATIONAL USE OF ENERGY IN BUILDINGS

Projects must lead to a substantial reduction in energy consumption, CO, and other
atmospheric pollutant emissions in large building stocks, through technical and economic
improvements in the energy consumption efficiency, within the framework of an integrated
approach for all energy requirements, also using low cost and efficient management and
control systems. .

1.1 Projects related to new large residential, commercial or public buildings

Proposals must include all of the following items:
- implementations of low energy design;
- optimised envelope materials and components;
- integrated load management for heating, cooling and
electric consumption;
- optimised electric and HVAC equipment with efficient integration
of renewable energy systems where possible.

1.2 Projects related to retrofitting of large commercial or public buildings and
residential building stocks, which address ail of the following items:

- advanced energy auditing tools for overall evaluation of total energy
consumption

- low energy design implementation

- improvement of the thermal characteristics of envelope materials and
components

- energy optimisation of HVAC and electric systems, with efficient inte-
gration of renewable energy systems when possible.

1.3 Projects related to urban or district heating and/or cooling systems which include:
- load curve optimisation for heating, cooling and electric consumption,
integrated with overall efficient energy supply systems.

Additional conditions
- preference will be given to standardised and modular components
- attention must be paid to architectural integration of systems
- monitoring must be carried out for at least one year
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2. SOLAR ENERGY, THERMAL APPLICATIONS

Projects which relate to optimal technical and economic integration of active solar energy
systems with efficient conventional systems, with guaranteed results for an overall improved
reliability, used for:

- production of large quantities of hot water (or other fluids) for heating
and/or cooling applications

- production of large quantities of hot air for ventilation or drying
applications

Projects using passive solar applications in buildings are to be submitted, under "Rational use
of energy in buildings”, and must comply with the conditions stated there.

Additional conditions

- preference will be given to standardised and modular components

- architectural integration of systems must be demonstrated

- monitoring must be carried out for at least one year, preferably using
advanced telemonitoring systems in conformity with the 'Guidelines for
Monitoring of solar thermal plants" prepared by the Joint Research Centre
at Ispra and available upon request from the Commission at the address
shown above.
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EUROPEAN GUIDELINES FOR SOLAR THERMAIL
PLANT ASSESSMENT

D Gilliaert W B Gillett

CEC Joint Research Centre Independent Consuliant

21020 Ispra (Varese) 45 Draycoit Road

ITALY Chiseldon, Swindon, UK
ABSTRACT

A new set of Guidelines for the assessment of active and passive solar technologies has
recently been published by the Commission of the European Communities (CEC) Joint
Research Centre at Ispra. The new Guidelines contain advice and format shéets for the
technical description of projects and for the presentation of results, together with detailed
guidance on the selection, installation, and use of insirumentation. They do not include
advice on how to assess cost-effectiveness.

They were developed with the help of a group of European experts primarily to assist the
CEC with the technical management of its THERMIE Programme, which is aimed at the
promotion of energy technologies. The document covers each of the main applications of
active and passive solar technologies, and permit the performance of projects in different
locations and operating conditions to be compared on a common basis. They will therefore
also be of use for promoting solar technologies through national programmes and in
developing countries.

1. INTRODUCTION

There is a growing interest worldwide in the use of renewable energies, and new technologics
for applying them continue to be developed. In particular, active and passive solar
technologies are being increasingly employed to:

- reduce the consumption of electrical and heating energy
- reduce the environmental impact of a process or system
- improve comfort and the environment in and around buildings

As these technologies move forward from the research and development phase towards
commercialisation, full sized systems are being built and monitored in typical operating
conditions, However, a common way of comparing and evalvating the results from projects
in different locations and with different designs is needed for the promoton of these new
technologies, and to assist with their successful commercialisation.

A new document containing "Guidelines for the Assessment of Active and Passive Solar
Technologies” has therefore been published by the Commission of the European
Communities Joint Research Centre Ispra [11. It was produced with the help of a group of
European experts (see Annex 1) who worked together over a period of three years [2], and
reflects the current state of the ari for iechnical assessments of active and passive solar
technologies. It does not include advice on how to assess their cost-effectiveness.
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The new Guidelines were specifically designed o assist contractors working on active and
passive solar projects within the CEC DG X VI Demonstration and THERMIE programmes.
However, they will also be of immediate use to those who are involved in the promotion of
solar technologies through National Programmes in the Member States of the European
Community. In the longer term, they may also be found useful in developing countries and
in Eastemn Europe.

2. APPROACH TO TECHNOLOGY ASSESSMENT

Technical assessments of active and passive solar technologies can be carried out at many
levels of detail, and have been performed as part of research activities for many years.
Guidelines giving useful information on how to carry out performance monitoring for
research purposes on solar components and systems were published in the early 1980's and
reflected the state of the art at that time [3, 4].

However, as these technologies move nearer to commercialisation, it is important to focus on
gathering the informaton which is needed to encourage replication. This must include
simple presentations of the systems used and data from projects in which the technology is
employed at full scale and in real operating conditions. The following types of data are
required:

. Performance

. User reactions

. Non-energy benefits (eg: comfort, higher yield, etc.)
. Reliability :

. Maintenance requirements

. Environmental impact

The approach adopted in the Guidelines is to require project contractors to employ:

. a common project description format
. technical assessment through monitoring (at an appropriate level)
. a common format for the presentation of results

The Guidelines are laid out in three paris. The first two paris explain how to describe and
assess active and passivc systems, and the third part contains detailed guidance on the
selection, installation, and use of instrumentation.

Format sheets for presenting technical descriptions of the systems and for presenting the
results of performance assessments are included in Appendices. On the basis of the
information contained in the format sheets, potential decision makers should be able to
understand exactly how the system works. They should not need to search through additional
data sheets and appendices.

3. DESCRIPTION OF ACTIVE SOLAR SYSTEMS

To compare the performance of projects in different locations and draw general conclusions
about the applications involved, it is necessary to have clear and simple descriptions of each
project in a common format. The Guidelines contain formats for the following active solar
applications, though it is emphasised that individual systems with collector areas of less than
about 10m?2 would not normally need to be presented at the level of detail specified.



. water heating
. space heating
. space cooling

. swimming pool heating
. agricultural drying
. agricultural greenhouses
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In addition to format sheets for presenting basic data on the components used and details of
how to contact the coniractors for more information, the Guidelines include a simple but
novel approach to the presentation of the active solar system itself. Each system is presenied
using a pre-structured block diagram showing its main components and encrgy flows (see
Figure 1).

The definitions of solar collection sub-sysiem, solar heat storage, auxiliary heating and load,
which are employed in the block diagram, are also used in a Sankey diagram for presenting
system performance. Hence, the block diagram is not only a means of showing the operating
scheme of the system, it is also an essential part of the overall presentation of iis

performance.
on PRE-HEAT HOT
COLLEGTOR STORE STORE
AUXILIARY ,
AUX HEATING
COLLECTION| STORAGE LOAD
/ COOLING

AUX.
COOLER
coLp
STORAGE
ABSORPTION cow
HEAT PUMP LOAD
.COLLECTOR ] HOT
T
ARRAY STORAGE oT
LOAD
AUX
HEATER
AU HEATING
COLLECTION BTORMOE LOAD
1 COOUND

Figure 1 Examples of block diagrams for active solar systems

4. PERFORMANCE OF ACTIVE SOLAR SYSTEMS

The following performance indicators are used for assessing active solar systems :

. useful solar output (the useful solar energy delivered to the load)
. normalised useful solar output (the useful solar energy cutput per m2 of collector
absorber or aperture area.)

. solar fraction (the ratio of the total useful solar output io the total load).
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If the local climatic conditions are known, then the normalised useful solar output indicates
the overall efficiency of the solar part of the system (see Figure 2), and the solar fraction
indicates the size of the solar energy contribution to the overall load.
It is well known that a compromise has to be reached between the normalised useful solar
output and the solar fraction in order to produce an optimised system design, so these
parameters provide a good basis for comparing active solar systems.

Dala presented per m? of collector absorber # / aperee ¥ area

MONTHLY MEAN LOAD: HOT WATER (Specify type)
USEFUL SOLAR
ENERGY OUTPUT 6
kWh/day per m”
of Collector area
4 .
X
RO
2 TS
0 2 4 6 8

Monthly Mean Solar Iradiation on Collector Plate 8kWh/m’.day)

Figure 2 : Normalised useful solar encrgy output vs solar irradiation

5. DESCRIPTION OF PASSIVE SOLAR SYSTEMS

The guidelines cover the use of the following passive solar systems in houses, muléi-
residential buildings, schools, offices and industrial buildings.

. Direct solar gain

. Sunspace

. Glazed wall

. Daylighting

. Cooling load avoidance
. Passive cooling

Format sheets are provided for presenting data on the building and its plant, together with a
small number of drawings (floor plan, elevations and sections). There is also a format sheet
for presenting the operating modes of the building during different seasons and times of day. -
Each of the passive solar systems listed above is presented on a separate format sheet using
simple sketches, which allow the decision maker to quickly grasp the main features of the
building. Technical data on the key components such as glazing, shading devices, lighting
systems, and the distribution of thermal mass are also presented on these sheets.
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6. PERFORMANCE OF PASSIVE SOLAR SYSTEMS
The following parameters are used to assess the performance of passive solar systems :

. auxiliary energy demand (the energy supplied for heating, lighting, ventilation and
cooling)

. solar contribution (the quantity of solar energy that enters the building and displaces
heating, lighting, ventilation or cooling energy demand)

. building heat loss (the rate at which the building loses heat under normal
operating conditions)

. equivalent solar aperture (the equivalent area of south facing vertical solar
collector with 100% solar transmittance)

. thermal comfort (the extent to which the building maintains temperatures within
acceptable ranges for the activity and clothing levels applicable)

For ease of comparison, the performance of passive solar buildings is presented in terms of
indicators which have been normalised with respect to Treated Floor Area (TFA). The TFA
refers to space that is maintained at comfort conditions by either passive or auxiliary systems.
The floor area of spaces which are neither heated nor cooled (eg free-running, non-
conditioned sunspaces, garages, etc.) are presented separately as "free-running spaces”.

The auxiliary energy demand can be readily measured in most buildings, simply by using the
meters supplied by the utilities. However, it is normally not possible to measure the passive
solar contribution directly. Hence, at the design stage, it is recommended that the solar
contribution be calculated using one of the recognised calculation techniques, such as Method
5000 for residential buildings, and the Lighting and Thermal (LT) method for non-residential
buildings.

Once monitoring data are available, the solar contribution can be deduced from data obtained
over long time intervals (eg 7 day periods) using the passive performance curve :

Q G
= UA - A o

AT AT

AT = (T;T,)

Q = rate of heat supply to building, averaged on a 24 hour basis for the period,
from all sources except solar heat gain (W)

UA = building specific heat loss (W/K)

T, = mean indoor temperature of the whole TFA for the period (°C)

T, = mean outdoor temperature for the period (°C)
A, = equivalent south facing solar aperture, referenced to south vertical plane (m2)
G = solarirradiance on a vertical south facing plane, averaged on a 24 hour basis

for the pericd (W/m?)
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The graph of Q/AT versus G/AT should be a straight line, which intersects the y-axis at UA,
and has a gradient -A,. Both sides of the equation can be divided by the treated floor area
(TFA) in order to produce values of A, and UA that can be compared for different buildings.

Daylighting is the main mechanism by which solar energy contributes to a reduction in
energy demand in many non-residential buildings. To be successful, such buildings should
be "well daylit" and have a lighting system that can respond to the availability of daylight.
‘The two key daylight performance indicators are the total annual lighting energy and daylight
displaced lighting energy presented in kWh/m?TFA. Also imporiant is the percentage of the
TEFA which is well daylit (ie; with a daylight factor of 2% or more).

The success of the building in achieving good thermal comfort conditions is presented in
terms of the numbers of hours spent at each temperature during the winter heating season and
during the summer cooling season. This simple presentation can be used with any specified
comfort zone to determine the length of time when the building is not able to achieve the
required temperatures.

7. QUALITATIVE ASSESSMENTS OF ACTIVE AND PASSIVE SYSTEMS

It would be a mistake to judge active and passive solar systems only on the basis of their
energy performance. The reactions of users, non-energy benefits, reliability, maintenance
requirements, and environmental impact of systems should also be assessed because these are
vital for the successful commercialisation of solar technologies. The new Guidelines include
a structured approach to reporting on these important aspects.

8. CHOICE AND INSTALLATION OF INSTRUMENTATION

The monitoring of active and- passive solar projects is not easy, and requires knowledge of
sensors, sensor installation practices, data handling, data processing and the presentation of
results. For many project contractors, monitoring is a new field of activity and it often
requires specialist assistance that is not easy to find. The Guidelines therefore contain
detailed advice concerning the choice and use of instruments, and general guidance on the
choice of data acquisition systems.
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9. CONCLUSIONS

The new Guidelines bring together the experience of experts in active and passive solar
technologies from all over the European Community. They provide a common basis for
assessing solar technologies, which will be found useful both in the CEC's iechnology
promotion programmes and in National programmes.

The value of the Guidelines can be expected to grow in the future as the results of more and
more projects are published because the presentations, which allow projects and technologies
1o be compared on a common basis, will become a form of common language for use by
decision makers.
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ANNEX 1: European Working Group on Solar Thermal Plant Monitoring

The following European experis contributed to the work of the European Working Group,
and to the drafting of the Guidelines:

CEC R Colombo CEC Joint Research Centre, Ispra
D Gilliaert CEC Joint Research Centre, Ispra
A Landabaso CEC DG XVII, Brussels
Denmark P Kiristensen Planum intemaﬁonal
H Lawaetz Danish Technological Institute
France C Buscarlet CSTB
Y Boileau AFME
A Filloux CSTB
M Servant CEA
1Y Quinette TECSOL
Germany U Luboschik Ist Energietechnik
M Schalajda Ist Energietechnik
M Stricker Fraunhofer Institut fur Bauphysik
Greece T Pafelias CRES
I Paradissiadis Solar Village AE
Ireland J O Lewis University College, Dublin
Italy A Aleo Conphoebus
S Fumagalli ENEA, Ispra
M Pagani SOFTEC, Torino
Netherlands  J Havinga NOVEM
H Oversloot TNO
Portugal E Maldonado University of Porto
J Oliviera CEE/CEETA/CBE
Spain A Ajuna Ciemat - IER
J Jorge Polytechnic of Catalonia
A G Villegas INTA
Sweden J O Dalenback Chalmers University
United Kingdom C Ashford BRECSU
N Baker University of Cambridge
R Forrest University of Strathclyde
W B Gillett Halcrow Gilbert Associates
C Martin EMCLtd
P Ruyssevelt Halcrow Gilbert Asscciates
D Stainforth ETSU
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ANAKTHZH ENEPTEIAZ ATIO TO EPI'OZTAZIO THE AEH 5TA XANIA

T'vavvng BoupBouundg, Xnuikdg Mnxavikég

EA. BeviBénrou 1078, 73132 XANIA

EIZATQrH

To epyoordoro napaywyhg evépyeirag tng AEH otn mepuoxh  tng
SEudokapdpag ata Xavid elvaolr apkeTtd naAld KoL anoTeAelTtalr anod
MEVTE AEPLOOTPOBLAOUG CUVOALKNG OVOoMAOTLKAG Loxvog 92 nepl—
nov Mw.

OL aspLoogTpdBLiol autol éxouv yxauniAd Babud andBoong neplnou
20%.

Zhuepa kKataokeudbovial otn Zvidokapdpa Bvo enuwnidov  povadeg
aepLooTpof lAwv ocuvBuaouévou KUkAou (4nouv BnAabh ta Beppd
ANAEP LA ENAVAXPNOLHONOLOUVTCL ¥ LO Napaywiyh NAEKTPLKNG EVEP-
¥eLag) oL onoleg kat éyouv uynAdtepo Badud andboong neplrovu
40-45%. ZTLq NMAALEG OHWG KAL OTLE KALVOUpYLEG povdbeg Ta aé—
pLa kKauong Siaxéovial aTny aQTUOoPaALPA EXOVTAG APKETE UYNAEQ
Pepuokpaocieg.

Ztnv egpyaola auth oyoAldLetatl n BuvarsodTnta avaktnong Heppd-
TNTAG And TA KAUOTEP LD TwV QEPLOJTPOBR LAWY aQuTwv KalL YpnoLuo-

nolnong TNG oTtn yUpo rnepLoxh pe BLdpopoug Tpodnoug.

H MONAAA TAPAT'QI'HZ ENEPTEIAZ ZTH EYAOKAMAPA XANIQN

H povd8a mapaywyhe evépyeirac tneg AEH otn  Eviokapdpa Xaviwv
anotede{TtaL ohuepa and 5 asplLoaTpoBlAoug Loxuvog o log 16,2
MW (1969), o Z20g 12,5 MW (1976), o 3cg 12.5 MW (1979), o 4og

20 MW (1985) xaL o Sog 30 MW (1987).
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To GUVOAO <TNEG EYKATEOTNUEVNG LOXVOG TO TEAOG TOU 1989 Tng
AEH otn Kphtn avépyetalr oe rigplriou 284 MW vo orolo Bev elval
apketd yratl ou pubpol aUENONG TNG THTNONG ELVaL MOAU peyd-
AoL. SUpPWVE PJE EKTLPNOELE TO woptTlo alyxuhe to 1983 otn Kph—
n fa elvar 45% peycAvtepo and to 1990.

ShHEPA KATAOKEU&GTovTaL BUO eMLIAéoV aEpLOoOTPOBLAOL OTn Zuio-
Kapdpa Xaviwv (ané tnv ABB) ouvBuacpgévou kukiou LoxYvoeg  avw
Twv 100 MW yLa va KadUuyouv TLg aUBaVOLEVEG AVAYKEG OE NnAEK—
TpLkh evépyera tng Kphtng oto aueco peEAAov.

OL MEVTE MaALol AEPLOCTPOALAOL OHHEPX AELTOUPYOUV OE XaUNAS—
TEPT LOYU arnd TNV OVOHdoTLKh Toug Adyw tTng NMAAALOTNTAG TOUG.
SUHPWVA JE TLG EKTLphoelg Ttng AEH otav ou vEeg povébeqg AeL-
Toupyhoouv nMAhpwg, oL nadiol aepLocTpdBLioL  Ba ypnoiuo-
MOLOUVTAL NMEPLOPLOPEVA WOVO oav  povaBeg auxphg, KATL  Tmou
glvaLl applBodo Katd TN FVUHN HOU AOYW TNGQ OEUTNTAG TOU EVEP—
JELaKoU npofAhpatog Tng Kpheng.

OL maALol QEPLOOTPGBLAOL AELTOUPYOUV HE TOAU  XaunAo Badpd
anéBoome neptnou 20% evw oL Véeqg povabeq ouvBuaopevou KUK AoOU
ME  Badpd 40-45%.

Katd tn Aeltoupy la Twv povdbwyv autwyv kauaaépia Heppokpaciag
meptnou 300-400 °C Biax£ovtaL oTnv aTuoopalLpa MPOKAAWVTAG
feppLkh punavon kafuwg Kau  punavon Adyw aeplwv  punaviwy
(0Ee(BLa Tou ATwTtou, DMLokeilBLo Tou @elou k.aA.) . H PeppdTnTa
Twv Kauoaeplwv priopetl va avakTtnfel Hepukwg HE ovoThHUaTa
EVAAAAKTWY JEPPOTNTAG KAL va Xpnoiporoiwndel otn yupo nepLoyh

He Biuapopoug tpdnoug.
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AYNATOTHTA ANAKTHEHY ©EPMOTHTAZ

AeBopgvou Tou Yapniou PBabuou andBoone mnMouw AELTOUPYOUV oL Na-
Aol aepLooTpdBLiolr  (20%) kau Tou peTplou Baduou Twv VEWV
(40-45%) onPaVTLKE Mool EVEPYELAC YAVOVTUL OTLE HVYOVEG T
PaYWYHE MNAEKTPLKAG EVEPYELUE KAL péow TwV IEPHLY KAUOUER Lwy
atnv atpdoparpa. Av Beyxboupe 4TL ou névie naAtol aepootpofu-
AoL AELTOUPYOUV HE OUVOALKA ovopaoTuLkh Loxy 60 pévo MW kav o
Baduog andBpong toug fa BeATLwE( pe TN gupnapaywiyfh Deppuotn—
tac and 20% o 60% n DeppoTnta nou Ha napaxbel eTnolwg (yiLa
6.000 wpeg AeiLtoupylac Twv aEpLogTpoflAwy egTNolwg) elval
60%6.000%0,4 = 144.000.000 KWH h 1,2*%10** KCAL. I'it& toug Ovo
KTLVOUPY LOUG TEPLOTTPGP LAOUG CUVBUGOUEVOU KUKAoU Epdaov Aetl=
TOUPYOUV HE OVORXOTLKh Loyy 90MW kav epdoov BeATiwdel o Bab-
ﬁoc andBoong TOug ME Tn oupnapaywyh feppdéTtntac and 45%  ge
60%, n Beppdtnta nou Da napaydel eTnolwe (yva 8,500 wpeg
AELTOUPY Lag TwV VEWV AEPLOOTPOR LAWY eTnolwg) elvayr 90%8,500=
114.750.000 KWH f 9,8X10*® KCAL. ZuvoALKd& AoLmov ano To
gpyootTaoLo tnNE AEH ota Xavid propel va avaktnfdel OeppodTnta
9,8%10"?+12%10**= 21,8%10'* KCAL/ETOZ epdoov ot raAiol Kau
oL VéoL aEPLOOTPOBLAOL AELTOUPYhUoUV TLE WPEG TMOU  FPOavape-
pape KoL o Pabpég andBoong Toug avéAber avo 60%.

F'ud Thnv avaktnon tTng depudtntag wnd popyph Qeppov vepou h
ATUOU AMALTOUVTAL KATAAANAEG BLaTAEELG £TOL MOV TA KAUOAEP LA
fa ofnyouvrtaL ge KaTtdAAnAoug evaAddaxkteg deppdTnrag asplou -
vepoU énou kKcal da anobi{Bouv pépoc Tng deppdTntag  Ttoug rplv
Sratedouv OTNv aTtpdopaLpa, Avadoya pe Tug DEPHOKPACLEG ELOO-
Bou KalL €EOBoU OTOV EVAAAIKTN TWV KaQUaaeplwy Kal Tnv  EnLpa-—
VELa EevaAAayhg Yeppdtntog AauBdavetal Seppnd veEpO h atpodg, T

orola unopouv va Siatedouv yLa Budpopeg YXPNOELG.
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AS(TeL va onewwdel OTL N WUEN Twv Kauoaep luwv mplyv Buavedouv
OTNV  aTtpéopaLpa HEow Tne SLEAEUONG Toug and Tov EVAAAAKTN
HELWVEL TN JeppLK punavon tou TEpLBdAAovTog, evw nuvlavug
HELWVETGL KOL N TEPLEKTLKOTNTO TOUG JE CEPLOVUG PUMAVTEQG

(0BelBLa tou ATwrtou KaL Ttou Belou).

XPHZIMOTOIHZH THS ANAKTSMENHI 6EPMOTHTAZ

H BeppoédTnta n onola propel va avaktndel aro  TO EPYOOTATLO
tng AEH Ba rpémel va "katavadwdel" kau emopévwg Ha npeénel va
BLepeuvndouv oL mibavol kKatavadwTeég. H meplLoxh Tng Zudokapd-
pag otn Kouvétnta Nepokoupou mou BplOKETAL TO EPYOOTATLO TNG
AEH BplokeTaL oe andataon 5 replnou XLALOHETPWY and ta Xavid
KAL OL KATOLKOL aOX0oAouvTalL KUPLA HE QYyPOTLKES KAAALEPYELEG.
Se pLkph enlong ansdotaon arnd To gpyootdoLo tng AEH Kataokeua
TeETAL OhPEPA TO BLOTEXVLKé Tdpko Xaviwv amd tnv ETBA Kauv Tov
EOMMEX .
H 8eppdTnTa AoLMméV nou avakTéTaL and To epyootdoiLo tng AEH
und popuwh Beppou vepouAh atpou pnopel va yxpnoiponoundel.
a) Tua 9¢ppavon Heppoxknnilwv oTn neprLoxh.
B) Tva 9¢ppavon onLTLWV OTN NEPLOXN
¥) 2Tug BLoteyvieg riou da eykataotaBouv gto BI.TA. Xaviwv.
T'va TN BLEPEUVNON <TNG OLKOVOHLKOTNTAS KXL TNG EPLKTOTNTAG
KATACKEUNG TOU OCUCTHHATOSC oupnapaiwiyhe HeppoTnNTag/nAeKTpLo-
HoU oL K&TwdL napdyovteg Mpénel va HeEAetndouv nepaltTépw.
a) BEPULKEG GVAYKES TwV MLBavuiv KATAVAAWTWY.
(Bropnyavlieg, onmltLa, aypOTLKEG EKHETAAAEUOELG) .
8) AuvaTtéTnTeEC KAl rMPoBAhpCTA KATE TN pETApopd Tou Hepuou
VEQOU KOL OTHOU HEXPL TOUQ KATAVAAMWTEG.

"~ %) EnoxiukéTnTta tng ThTnong 9eppdéTNTAG
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{(Xpovikd  Brdotnua  BnAabBh Moy oL KETEVAAMWTEG XpeLafovTal
Tn PeppdTnTa M.y, onlTLa KaL DEPHOKNIILE TO XELUUVE HOVOo,
BLoteyvieg OA0 TO Xpdvo K.T.A.).

5) Katd To ypovikd BLaotnua rou undpxel peyaAn thonon fdep-
péTnTag fa AELtoupyouv OAoL oL GEPLOTTPOBLAOL KoL av oYL
noLol;

H ouvekTlunon Twv napapétpwy autwv da Buwoet Ta anapaltnta

OTOLYE (@ YL TOV UroAoyLodud Tng Blwoilpdintag Tng enévbuang

oupnapaywyhe PepPATNTAC KAL NAEKTOLOUOU OTO EPYOOTAULO TNG

AEH ota Xavid.

Av Beyfoupe éTL yLa Tn Héppavon evédg oTpéupatog  Bepuoknniou

analttovvTal neplrou 100.000 Keal/wpa (otn Kphtn) kaL yua TN

fdppavon pLag péong olklas 15.000 Kcal/wpa ouprepcalvope  oTL

n  napayopevn  feppdTnTa and To epyodtacio tng AEH ota Xavik

enapre ( yLa va Seppdver 250 neplnovu otpéppata Heppoknrilou  h

1.650 meplnovu oLkleg,

ZYMINEPAZMATA

1. Yndpyeu. Buvatotnta ocuvprapaywyhe JeppdTnNTtaq TAUTOXPOVE KUE
NAEKTPLKh evépyeLa oTo epyootd&oilo Tng AEH otn Eviokapdapa Xo-
viwv.

2. HBn oL BUo véoL aspLoaTedBLAol mou eykadloTavtal enava-
XPNoLHoroLouv Tnv 9YeppdTnta Twv Kaugaep lwv mou SLayxeetTatr OTO
nepLB&AMov (Movdbeqg ouvBuacpévou KUKAOU) .

3. Ta ouogthpata oupnopaywyhc SepHdTNTag/NAEKTELOpoU &lval
OYXET LKA andd KalL BaolTovtal atn AelToupy la evadAdxTn feppod~-
Tntag  aépa/vepol. Mnopel va napaydel Teotd vepd h aTHOG mMou
fa ypnoiponaLndovv KaTdAANAQ.

4. H Katav&Awdn TNg AQVOKTWHEVNG EVEPYELAC UMopel va y (VEL HE
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BLdpopous TEAMoUE 4rwg Déppavon oukuwv Kal deppoknrliwy (katd
TN BLApKELQ TOU YeLpwva) h xpnotponoinon tng o€  Protexvieg
nou Ba eykatacTadouv  OTto  UnNd KATACKEUN ohpepa BLoTeEXVLIKO
TI&pKo OE HLKPH andotaon and to gpyoodtacito tng AEH.

5. H guunapaywyh 9eppdTNTtoq KaL NAEKTELOMOU EKTOG Tou ot Hu
BEATLWOEL TOV EVEPYELaKS Badud amdBoone tou epyootaciov THE
AEH, 8a ocupB&AAdeL kau otn pelwon tng PeEpuikhg  punavong  Tou

nmepLB&AAOVTOG and TA KAUOAEPLA.
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SYTKPITIKH MEAETH MEGOAQN PYOMIZHLZ
IEXYOL ANEMOIENNHTPICON

[ AKIKOZ, AITT. HAEKTPOAOT'OF MHXANIKOZ EMII
A.BMAXIAZ, ANATIAHPOTHZ KAOHI HTHX EMIT

E®NIKO METZORIO [TOAYTEXNEIO
TMHMA HAEKTPOAOT QN MHXANIKOQN
TOMEAZ HAEKTPIKHE. [ZXYOZ
42, 2816 OKTQBPIOY, 10682 - AOGHNAI

TEPIAHWH

To avukeipevo ™g spyooiag ovtig sival 1 pehétn tov o Stadedopévev peBodwv
pVBpLoNg Loxlog twv oploviiov aEova A/T, oL onoieg GAAwoTE spgavifovial CUYVOTEQQ
oty k. Ot ompavikotegeg HeBodoL puBuong Loyvog Pacifovior o8 aggoduvapkd
gawopsva otov potoge g A/I. Tuvykexpéva, 1 euuom g LOXYog ot embuunta
gnineda yiverar site pe avknon te Sivounc toffg ota grepd (stall regulation),
yonoponotoviag otafegd Pripa (fixed pitch) kar pe Tavtoxgovy) avEnon Tng ywviag
TEOOMTIWONG, ELTE PE MELWON TWV OEQOSWAPLKGDV QOQTiwv TOV QWIOQEA, HE XENOT|
petaBhnrob Brpatog (pitch regulation) KoL TaUTOYEOVO PAXAVIOPO TIEQLOTEOYNG TOL GTEQOV
1] TOL GKQOL avtod (tip control) Yopw atd Tov empmnkT] dEova ToL YLo TV HELWOT TNG Ywviag
npdéontwong. Ot §bo pebodol ouvykpivoviol GvaAvTIKG KOl TG CUUTIEQUCHATA
mapovotatovra Stekodixa.

1. EIZATQFH

Ta tehsutoio xpovia MaEATEELToL Eva GVEAVOREVD evBlagégoy Yo TV XENoT Twv Slagdowy
QVAVEQOLUWY T) EVaAAIKTIKWY HOQQMV EVEQYELOG. Muo amod TIG HOQPESG GUTEG ELVOL Kai 1)
@Mkt 1| omoie TEoogEQsL Mio. aflohoyn ADOT Yo TOv EVEQYEWOKO OXEGLAOUO TOv
pEARovTOoG [4.5.8].

Tav T EVEQYELAC O AVEHOG EXEL LG GTOXO.OTLKI CUpTEQLpopd. Elvar yvwoti 1 oXEon ™G
LOYUOC WC TPOG T TEiTn SUveT TG TaylINTac TOu Gvepov, ToV SELXVEL OTL KaL UKQEG
uetaforéc oty tekevtaia sival Suvatov va odpynoouv O PEYAAN aAhayn TG
GVAUEVOULEVTG LOYVOG.

O oyedioopog tov avepoyewntouav (A/I7) €101 GOTE va AELTOUEYOUV TIAVIOTE E TO
BEATLOTO TEOTO Eival MO TNV PLal PEQLA TEYVLKE TIOADITACKOG KaL IO TNV GAA OLKOVOLLKG.
aciupopoc. e xupiwg ouxovoptkoig Adyoug o oxedlaopsg twy A/I yivetal ET0L WOTE va
AELTOVRYODY [E TO UEYLOTO TNG LOXVOG TOUG OF OUYKEKQLUEVO SLAOTHPG TOXVTITWY AVEHOV.
Me avto TOV TPOTIO O UNXAVEOHOG EAEYYOU KL QUAKLOTIS TNG TOQAYOHEVTG LOXVOG ELval EVa
onpaviko tunpae g A/T [1,6,9].

O sfehifelc e tehevtaiog Sexaetiog oty texvoloyio Twv A/I" €iXE oav anoTEAEoya Tov
oxeSlaouéd Slapopwy ovoTHpaTwY PUBuLong TG toyvog. OL nepLocoTeQoL uebodoL Exouv
avarrtoxBei yia ug A/T opiloviiov afova (oL omoieg kau Ba pehstnouv SieEodika ot
Tagoloa egyacia), evd Y& aLTEC tou kafEtov dfove Ssv magovoaletar 1Saitego
EQEUVITTLKO EVOLAGEQOV.
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OL SLAQOPEC OVTEG TEYVLKEG QUBHLOEWC THG LOYUOS TIagouaLaloviot myvmt'tuc(x arov [Mivaka
1, os oygon pe Sagopeg A/T peyaing LOYLOC, oL OTOLEG KATOTKEVAOTIKOY T¢ TEAEVTALO.
¥eovia, Tooo oe Evpwrir, 0o kot otig HITA.

Mivekac 1: AiGoopor pévodor pudHIoNg 10X00C U8 PEYAAEQ AVEUOYEVVATP I EG

Mnyovi X0pa Iayuce MEBodog pubprong

(kW) 1ayioc
Esbjerg favia 2000 petaPAntod Bipa/ otabepn TaxiTnTa pwropd
Growian Feppavia 3000 HETABANTO BApG/ PETARANTR TAXUTATA PWTOPG
Nibe A Aavia 630 0Ta0ep0 Pripa/ oTodeph TAXUTNTA PRTOPU
MOD- 5B HNA 3200 pETOBANTO BApa Gkpwv/ PETABANTH TOXUTNTA
MOD- 2 HMA 2000 petTapAnTi yuvia akpwv (tips)
Howden Ayyhia 1000 HEPIKOC ENeyxog ME WPETAPANTO Papa
Gamma 60 ItaAia 1500 gAeyXoc npocavey iopod/ perapinTi TAXUTNTA
Masnedoe favia 750 peTaBAnTé Bapa/ araepn TOXUTNTA pUTOPA
Vindeby Aavia 5000 peTaBANTO Bpa/ oTABEPR TOXUTNTA puTOPG

©a TPETEL VO TOVIOTEL OTL TO aloAkd Tiagko oto Vindeby g Aaviag givor m TIPWTY
mpoonadela va tonofstmboiv A/T™ extog Enpag (off-shore).

18aitego Pigog Sivetar onig teYVIkES EAEYXOL Twv A/T7 Tov Epmopiov. Z€ AVTEG KUPLUQYODY
0o pEodol. Tty Wy yiveTal pUBRLOT TG LoXUog pE avEnon TG Sivaung NG oTa
gtega g A/T (stall regulation) yponoipomoiwviag otafegd Priua (fixed pitch) xat pe
Tautoypovn aknon g ywviag meoomtwong. To gavopevo avtd sival YVwoTO Kot wg
aggoduvaptky TESLON Twv @TEQRV. Liny dsvtepn péBodo yivetal m HELWOM TWV
aEQOSUVALKWY GOQTLWY TOU PWTOEO PE XENOTM petofAnTov PUatog TITEQUYLOU (pitch
regulation) KoL TAUTOXQOVO UNYOVLOUO TIEQLOTQOPTIG TOU GTEQOV T HOVO TOU GKQOU AUTOU
(tip control) yYpw amd Tov empmKn GEOVE TOU yla TrV PELwOoT| TG YWVLaG TIROOTITWOTIG TOL
avepov. o amAomta, 0TIV TAEOUCA EQYACLO. XQVOLUOTOLELTAL T Ayyhkn 0QOAOYLD, 1
omoio. GMwoTE sivar kot SleBvig anodextil, Ga TEETEL Vo TOVLOTEL OTL Kol OTG dvo
HEBOSOUG, O PUTOPAS TIEQLOTPEPETAL PE OTUOEQD aQLOHO TTQOPWY ava Aermto. TEhog oty
ggyaoia TaQOVOLAlovVTaL OUVOTITLKG OL TEAEUTOLEG TACELS G10 X®EO Twv CUOTNUATWY
eAéyxou TG Loxvog twv A/T, pe WSaitegn Epgaoy oG TLBAVEG HEANOVILKEG sEehiEelg kau
Propnyavikég £@apUoOYEG.

2. BEQPHTIKEZ APXEY PYOMIZENS IZXYOZ A/I" OPIZONTIOY AEONA

Evo gtotua pubpicews 1oY00G TIQETIEL Va EXEL OPLOHEVOUG BaOLKOUG OTOXOUS ’OXS_SLaOpOU.
O 7O OMUAvVILKOG OTI0 auToUE Eivar avapeifola O TEQLOPLONOG OF kafoplopeve opLa TG
toyvog s£08ov ™G A/, £T0L GOTE 1) PTjXaVY] Vo, AELTOUQYEL UE GOPAAELE KOL CURPWVE HE TG
TIQOSLAYQOPEG TOV KOTAUKEVAOTY] KOL YLO. TO GUYKEKQULEVO SLOOTIHE TAYVTITWY QVEOL.
Eniiong TEEMEL Ta OUOTNHUATA QUTG va Elval Lkava ve EAEYYOUV Koi va 5La[<0ntow oy
napaywyn evépyelag amo oy A/T, Otav moQuingeitol oTWAELR (OQTioy, WOTE VA {1y
EHQaVI{ETaL UTIEQETILTEXUVOT) TOU QWTORA Kot Titdavn utegBéppavoT TG A /T.

Evag akopo oMpavitkdg 0TOX0G Eival 1] AOTEAEGHATLKITI O TOU EAEYXOU TG TIOQUYOUEVNG
oyvog. Ze i Waviki megintwon, v A/ 6a npénel vo AELTOUQYEL ETOL WOTE 1] UEYLOTN
Suvatr} evépysLa va TIAQGYETAL Yl LOYD HEXQL TIY OVOUAOTLKT] TG HMYOVIG. T TPEG TG
TaYOTTAG TOU AvEHOU TV GO TO OQLO TNG OVOUGOTIKNG ELvaL ATaQULTHTO 1 LOXVG KoL
KOG OUVETIELQ 1) TIOQOYOLLEVT] EVEQYELR VA KQUTOUVTaL OF 0TafEQa gnineda, gﬁopakuyovmg
wou TegLogiloviag Tig TBaVEG HETABOAES TNG LOXVOG, AOYw AMOTOHWY alayov (Qumwv) g
TV TINTOG TOU avELOL.
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Emiong o puBuotig woxtog tg A/T eivar ownfwg Evo Tumpe Tov OMou GUOTIHATOG
EAEYYOU TNG HNXAVHG, TO OTOLO TEQA TOU TIEPLOPLOPOY TNG LOYUOG, EAEYXEL Kal Ty GwaTn
Aettovgyia ™G A/I7 600 avagopd TLG PNYAVLKES KOTATIOVAOELG Twv Sla@opwy [LEQWY TG
HxaviiG.

Ou mepLoodTEgoL TomoL Twv A/T yonopomolotv v Sivapn whioswg sMave otov Giako
IOV OYMUATILEL O PWTOPAG, WOTE VAL ETILTUYXGVETAL T| HETATQOTIT TG KIVITLKIG EVEQYELOG
TV avEPOU O MAEKTOLKT). OL QOPTLOELG TTIOU avaTUooOVTaL EMGVw OTa PTEQE LTIOQOLY Va
XwELaTolv g€ BV0 OUVLOTWOEG auTn ¢ WANOMG KaL dut TG TELPNG, oL OTIOLEG ELval !caesm
KoL opUOVTLe TIPOG TNV SLetBuvom QOMG AVILOTOLXA GUV e HETQTOTILOT AOYw Tov fnpatog
mtgpuyiou. Otav ta g1epd ™G A/T Bplokovial viog Tou mMEdiov POTIG TOU GVEHOY, KUTL TTOU
OupPalveL yLa JIKOEG YwViEG TIPOOTITWOTG, 1] Sivapn wlnong eival avaAoyn HE TV ywvia
TIPOOTITWONG &V 1) TOIPR Eival oxetikd aompavtn. Kabwg 1 ywvia mOOTITWONG yLVETOL
ueyalvtepn (yuow ong 15 deg) apyilel va epgavilstar nedon ota GTEQD, Snhadn Exovue
10 porvopevo stall kat 1 por) Yopw and 1o PTEPO Sev ivar TAEOV OpakT). ZTNV TEQLTITWAT
autn, 1 WNoM PELwveTal Kot auEavetal 1) TELPT, EXOVTAG Cav AMOTEASONO 1] BYEQYELR ETIAVW
ooV SLOKO TOU pWTOPN VO EAATTWVETAL KALTG AVAAOYO TQOTIO.

ATO Ta TIaEATAVW YIVETAL GAVERD OTL 1) TREXOPEVY LOXUG UTOEL va pelwbEL ELTe pe Ty
HELWON NG ywviag TEOOTTWONG OTNV MEQLOXN NG UEQOSUVAULKNG .1I861]§ gite
emnpealovtag TV Qo1 UE KATOLO GAAO TEOTO. Mia OmMuavilks TmagaTnENoT Elval OTL aTNV
TIPWTT TEQLMTWOT| EAATIWVOVTAL Ta AEQOSUVAULKE QopTia, Evw OTTy SEVTEQEN auvkavel 1
divapn ™G TELPNG KaL KOTd GUVETIELR PELOVETOL 1] WETOT].

ZTv ERLTTTWOT IOV 0 PWTOPUG TIEQLOTPEPETAL HE OTafEQT) TayvTnTa Kat m_tdg)(a otafego
Priua TTEQUYLOL, N Ywvia MEOOTTwWONG auERVEL pE TV TayUTnta Tou avépov. Avto To
QULVOUEVO XOTOLUOTIOLELTAL KATd Trv Aettovpyia twv A/T otry negloxT} S qsgoﬁuvap‘ua]g
nédng (stall). Zug A/T avtég n peiwon TG LOXUOG OF UEYGAEG TAXUTNTEG QVE|LOU
ETILTVYXAVETAL [E TO VO Q@TVETOL T| Ywvia TQEOOTITWONG Vo EETEPVA TO OQLO NG YWVLAG
nEdnG. Me owoto ayediaopd twv QTEQWY KOL TNG TAYVTINTAG TIEQLOTOOPNG TOU QWTORG
kafdg kaL pe otafegd Prpa mTEQuyiou kal ywvia akpou (tip angle) n MESN EpgavifeTal
BabBiaic TMEWTE QMO TA ECWTEQLKA TUNUATO TOU QTEQOV KOL KaTd TETOLO TEOTO WOTE va
Tagéyeton 01abepn LOXUG 08 PEYRAO EVPOG TUXVUTITWY GVELLOU,

Znpavuk Tapationom sival OTL autod tov Tumov A/T Sev propobv va eheyyBolv arto tov
unyaviopo stall otav éxoupe anwlsia goptiov Yweig v Lmapkn PEEVOL QHECTG avaYKNG.
o mepintwon Tov eAéyxou pe petaBAntd Prpa mrepvyiou (pitch control) M ywvia
TIPOOTITWONG EAEYXETAL UE TIEQLOTOOPT| TOU QTEQOU YUpw aTO TOV OLAUNKN akova Ttou.
Alagogor pgBodol Exow spappootel yia Tov EAeyxo Loxlog pkpav A/T, oL omoieg
owifwg Pacilovial oe gouvopeva QuyokEvipnong 1 o avadimworn TwY QTEQWV. Zug
ueyareg A/T o £heyxog yivetal site uSpaulika T pmyavikd yupi{ovtag iTe 0AOKANEO 10
@TEQO ELTE TO GKPO TOU (tip control). Baolkd XapakInoLoTKO TG HEBOSOY GUTNG ELvaL OTL
HE Kat@AAMAO OYEdLaoud TG ywviag TOu AKPOU Kal NG TaXLINTag TIEQLOTEOPNG TOU
QWTOPa PTIOPEL Va yivel BEATLOTOTIOINGN TG TIOQAYOHEVNG LOXVOG OF YAUMAEG TAYVTITEG
avépou. Mia mopadooiaxy) péBodog peiwang g Loyvog eE6dov Twv A/T €lval 1 xonom tov
OUOTNPATOG TIPOTAVEULOROU (yawing system) €T0L GOTE GE UYNAEG TaXVTI[TEG GVEHOU M AT
va pogavatoAifetal ekTog ™G StevBuvomng Tov aveou.

To OMUAvVTKO XUQAKTNOLOTIKG OTov OXESLIONO autd Eival OTL TO OUOTAUA EAEYXOU
TIQOCOVE|LOPOU TIDETIEL VL £XEL PEYGAT) YDOVUKT] OTa8EQ Kat ETLONG OTL ELVOL OTIAQALTNTN T
unopén ppévou aggaleiag.

ZTv MEPINTWOT TIOU O PWTOQEUG TIEQLOTPEPETAL PE UETAPATTH TAXLTITC TO 'BO‘OLKO ToU
TIPETEL vo EMITEVXBEL Eival T PEATLOTOMOINOT TNG TAPAYOUEVNG EVEQYELAG OTAV M A/T
AELTOUPYEL PE LOYU AYOTEQT TNG OVOUAOTLKNG, TIQUYLO TIOL yivetal HE TO va QQIVETOL O
QWTOpAG va TMEQLOTPEPETAL UE TOV BEATLOTO AOYO TNg TaXUTNTAG GKOOU (tip speed ratio).
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OpoLa amoTEAEGUATA EMLTUYXOVOVTOL KAl OTNY TIEQIMTWOT TIEQLOTQOPTG TOU pwToQa HE 2
OLogopsTikéG tayutnteg. Ite TIHEC TUXVTATwY avépou TAVW TNG OVOUAOTIKNG &VIG
P OVLOUOG HELWOTS T1IG LOXVOG Elval amapaitiTog.

Me v eTAOYY EAEYYOU LOYDOG PE XENOM HETABANTOl PrijLoTog TIIEQUYLOU 1 pHeTapAnTng
TaXUTNTAG TIEQLUTEOPNG avii 0Tafepol Pripatog TTEQUYLOL KOL gtabegng Tayutrag
TIEQLOTQOPTIC ENLTUYYAVETAL pLol EAaPP®G KaAbTeEY anodoon g A/T yla TéG Tayvtntag
KGTw TG OvopaoTikTG. L€ aviiBeon ot A/T pe stall EAeyx0 TG LOXVOG TIXQOVALALOWY HuLd
OYETIKA JUKQOTEQT) amOS00T AT GVTEC TI0V YENaLoTiolovY Tov EAEYXO pitch [6,9].

H smloyf Tou ouothpatog euBong Tng oyvoc Paoiferal Kupiwg OTO K(')Otog auTtou.
AN\l TaQAYOVTEG Tov EMMEEALOVY TV ETULAOYY Elval 1) aAOTNTA NG KATATKELNG KAl 1)
YOTIYOpN ETLOKEUN UE Ty HETAKIVION 000 10 Suvatov AyOTepwy TpApoatwy Kefog kat n
a&lomotia [7].

4. ZYTKPIZH STALL KAI PITCH A/T

Ol To ouyvd EQAQUOOCLHOL TEOTOL EAEYXOV T1G LOXVOG Elval O UTXAVIOPOG TNg
aspoduvapukng mednG (stall) kat avtdg Tov sAEyyoL pe HETAPANTO PApa TITEQUYLOY (pitch).
O nopanave pefodor EAEYXOV E@appolovial T000 yio 0TafsEn 1 2-TAXVTITWY TEEQLOTEOYT
pwtopa. Ta hsovextipate Tov stall givor 1) amAOTNTA KATAOKEVTG EVW YL& TO pitch &xouvpe
o axohovba:

- 0TIAOC OXESLUOUOG PTEQWY

- KoBOPLOYPEVT] KAUTTUAT) LOYUOG
- LLKPOTEQQ POQTLG

- agpoduvapLkt) amodoon

Sy TpooTaBeLa TUYKELONG Twv 800 peBOSwY Sivovial To TEXVIKG XAQUKTTOLOTLKG oo A/T
oty neployn Nibe g Aaviag. H A/I" Nibe A eivar stall, evo 1 A/’ Nibe B eivat pitch
[2,3]. Ztwo oyfua 1 Givovial oL KaumUAEG LoxVoG kabwg KoL 1 KT OTIOKALOT TG
RETABOAIC TNG LOYLOG YL QUTEG TLG UMYAVEG. To OTOLYELC TIQOEQYOVIAL OTIO TIQOYQRAHHIA
LLOKQOXQOVWY UETONOEWY TIOV Ekave To Test Station of Windmills (Riso, Aavia) xata my
Siapkewa e Sladikaciac magoyic Eykplone tov pmxavav avtav [23]. To Paowo
YAQUKTNOLOTKO €ival 1) KaAUTEQT amodoon TG pPnYaviG UE pitch punyaviopo ghEyyou, 10
OT0L0 OPEIAETL OF OMUAVTLKO Pofud oTry PEATiwor) TOU CLOTMHOTOG ps;aﬁoong. mg
1ox00G. Opwg oL HETAPBOAEG TNG LOXUOG 0TIV UNYAVT] GUTT] Elval YEVLKG TULO psya)\sg ano my
nepintwon g stall A/T (oxiua 2). Tevika 1 stall A/T £xer wo 1o opakr ko otabegn
Loy €£0dou emavw arnd TV OVOUAOTLKY) KOl 1) GUUTILECT] TWwV petafolwv OTTV LOYL Elval
TOAD KaAUTEQT Ao vty g pitch pnyavng.

Mia KaADTEQT EIKGVA QUTOD TOU PaLVOPEVOL guivetal 0To oxipa 2. H oxig sE65ov twy stall
A/T givar onpaviikd 1o otafepn) Kau Sev magovatilsL HEYGAEG SLaKLIAVOELGS. Avtifeta,
1oybg amo my pitch A/T Seiyvel pia agyf petafohn Aoyw TvpPadoug QONG Kal e YeTTyoen
Aoyw Sraxvpavoswy TG TOXVINTAG TOv avépov. O SLugogeg O@ELAOVIAL Kuplwg oTa
OEQOSUVAYLLKA YAQKTNOLOTIKG Twv pnyavav. [ia pio KaBOoQLOHEVN TLUT TG ywviag Tou
4KQOU L PETAPON 0TIV TAXUTNTA ONUAiVEL i PeYRAUTEQT HETaBOAT) TNV LOXV TG pitch
ano avty g stall.

Fa va sEopahivovtal oL SLAKUPGVOELS TG LOYVOG TIdvw aTid TV OVOUAOTIKY Tayutnta
QVELOU, TIPETIEL O WXAVLONOG sAéyyov ¢ pitch A/T7 va sivar OUVEXWG OE AELTOUQYLO. Zny
pnxavy Nibe B egaguofeta &vag proportional-intergrated (PI) eAey g Tiov Baoifetar oF
VA YOUHLKO Kal GUVEXOUG Xpdvou povigho. H pubuion g 10x00g ELvaL Eva VYLTIEQUTO
giltpo oty £icoSo NG TEPwSOUG PoYG Ko OTov Tivake 2 Sivoviol OL ATALTNOELS Yl T
TayLTNTA KaL GUXVOTIIa TOL OUOTHUATOG PUONLOTG.
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Zynua I: Kapmireg oyvog yia Zynua 2: Tumuki anokAon Tov petaBolwv
Slagopetikég peBdSoug pUBULONG LoYUOg g oyvog A/

Mivakag 2: Anoteléopara puBpiong 1oxlog yia TaxeTnta avépou 14 m/sec Kal
nukvotnTa TupPwdoug ponrg 10%

oupnieon d1a- ouxvoTnTa pUBUIONG  TumiKR anokAion TUNIKNA anokAlon

KUpavoewy toxuog og Hz yoviag BRpatog TaxutnTag BAparog
(deg) (deg/sec)
0.25 0.07 3.8 0.4
0.05 0.78 4.0 0.8

Ztov mivaxa 2 Givovial Ta anoTeAEopata QUBLONG TNG LOYVOG Yia puEoT Tayvtnta 14 m/sec
kai &vtaon woPwdovg pong 10%. Ao tov mivake aUTOV YIVETAL @avEEO OTL UMAQXEL pid
TIOM KaAT| OuuTiEoT Twv Slakupavoswy Loyvog, yupw 0To 25% twv pun oupmielopevwy
petafolwy pe &va apyd olvotnua puBpLong Loxvog pe ovxvotnta 0.07 Hz. INa va emtevybel
OpWG o PELWOT YUpw 0TO 5%, N ouxvomta Tov ouoTiuatog avefaivel oto 0.78 Hz mov
Poioketal MOM KOVIA OTIG OUXVOTNMTEG 1000 NG KATAOKELTG 00O Kai Tng TayuTntag
TEQLOTEOYTS Twv 34 rpm. OL aNALTAOELG TO00 yaL TNV TayVTNTE 000 KAl Yia TNV avIoyf Twv
gvegyomoLntwy (actuators) Tov ouoTIatog PETaBoARG Tov Britatog nTepuyiov avEavovral
OTUavVTIKG KT0G sav AngBolv uETpa mpoguAabng ya Ty anoguy actabelwv ftov mhavoy
VO EUYAVIOTOLY KaTd TV pUBULOT TG Loyvog eEodov g A/T.

O é\eyyog ot megintwon g ePwdoug porg yia A/ 0Tafepod rpm Kkal PNYaviopov
pitch yivetal pe peiwon g ovopaotuac Tpng g WXV0S (Yvpw oto 10%) ya 000
Suaotpa Staokel 1) QLT TOV avépou. Me autd Tov TEOTIO 1) EVEQYELA TIOU XAvetal &ival
OTUavILKT. OpwS TAPEYETAL TIQOOTATIA 0TO GUOTNA PETAdoomg TG LOXVog kafwg kal oTiv
yewttoLa.

Mia @A moogyylon tou 18iov BEpatog sival va yivetal SlactacloAdyMon Twy Slagdpwy
HEYEBwY TOV OUOTHUATOG Katd TV SLipKela Tou OXESLAOUOY, WOTE Va UTIAPYEL TIAvIa TO
Kat@Anho neglBwgLo acgaleiag katd v Asttovgyia g A/I, Avon n onoia €xeL owviifwg
aQKeTd LYTAO K00T0G. Mt TG Pnyaveg pe pnyaviopo pitch pia kakn Aon eiva 1 egagpoyn
ouveyws petafalAOpevnG TayUTNTaG TEQLOTEOPNC TOU PWToPd, Snhadn petaBintov rpm. H
petafint) TaUTTa MEQLOTEOPNG MPOaBETel |l TIOAUTIAOKOTNIQ OTOV QWTOPA Kal Eival



37

OTNY EMLTEXUVOY TOU pGTopa. OTWE Eival gaVEQOD Kal OL AT TACEL Yie aLOTILOTO CVaTrHa
gAEyyov ™G A/I" eivar TOAD onpavikég, KGTL IOV pEYEL ONpeQa GEV EXEL AVILLETWIILOTEL
LKOVOTIOLNTLKG.

Opota yia ug stall A/T evdéyetal va TaQOUOLACTOUY TTEOBAHATE WG TIQOG TV LOXY alyung
™G pMYavAg Kor Adyw Tng apeong eE£GTnomg Tov Exel and TV KaBOQLOHEVR TLUT TOV
Pripatog mreguyiou. Kau otoug dUo 100mOUG Oyediaomg Twv OLCTIHATOG EAEYYOL TG
Loyvog, eival anagait) 1 Urapkn neglBwpiov aoaheiag OTLG TIHEG TwY TIGQARETQWY TOV
OUOTTLOTOG.

Eva omd ta onpavuikd mgophipata mpog emilvom oug stall pnyavég sival 1 urtapkn
HEYGAWY 0EQOSUVALLLKGY GOQTiWY OTOV PWTOPD. OQWG TO YEYOVOG QUTO CUHQWVE HE TG
Hetonoetg oty pmyavi Nibe A, gaiveton va éysl Ayotepn onuacia amd On Bswenuka
avapEVETAL Kal TIAvIwg To Epavi{Opeve popTia va gival TIOAD KOVIQ KAl GUYKQLOLUO. UE
avtd twv pitch pyavav [2,7].

Mia vSLapEQOVCA TIOPATIHENOT] TIOU WATIOREL V& YivEL GE QUTO TO OTIUELD Eivat OTL O EAEYXOG
™C LoY00G KaL Twv  aspoduvapkay opTiwv et kaAbtepa amotehéopata otav n A/T
AELTOupYEL 0TV TiEELOX Stall EMAvew amO TV OVOHAOTIKT TaYDTNTA AVEHOL aKOUA Kal av o
QWTopag Elval eodLaopévog He gtepd petaBhntov Pripatog (pitch). Mia egagupoyn Tov
TeQanévw Eival 1) XONoT| PWTopa LE 0tadsEd pitch og TEQLOXT KATw GTO TV OVOULGOTLKT]
TayOTTa Kot pe PeTaBANTO pitch yio enave and avti, Tty nepintwon auth o HETafAnTo
Prina Ba A€LTOuQYEl Cav gpEvo EKTaKTNG avaykng g wnxavig. H Avom auvth av kot
BewpnTikd evOlapEQOVOR TIAEOUOLALEL LEYGAEC SuokOAEG GTIV UAOTIOLNOY, Kuplwg OTOv
OXeSLOOO TOU KATAAATAOU CUATIHATOG EAEYXOV.

O oXedlaopog Twv PIEQWY KATE TETOLO TEOTO GOTE va EMTUyYaveTal LymAOG Pabuog
anodoong oug stall A/T sivat AyOTEQO OMUAVTLKOG artd OTL aiveTal EK TEWTNG OYEws. Ot
TIEQLOOOTEQEG UNYAVEG OTEpa EXOwv &va BoBUO MAEKTOLKTIG arodoong O oToiog auviifug
pBaveL oto 0.46 aveEapmra g peBdSou eAEyyou g Loxvog. H petafariopevn tipun ouy
ywvia Tov Gkou (tip angle) €xelL Gav aOTEAEOUA Vo ETLTUYXAVETAL [ UYTAOTERN LEYLOTN
Tyn woyvog. Ztov mivaka 3 Sivoviar oL THEG LOYXVOG Kal EvEQYELAG Yo {Ld A/l pe
pnyaviopo stall yua S1agopeg Tiég g ywviag. Ot UTTOAOYLOHOL EXOUY YLVEL YLA HLG TIEQLOXT
t@€ewg 1 (class 1) wg mpog v toayvTnte Tov €8agoug, CUUGWVE HE TOV OPLOUO TOU
European Wind Atlas touv Riso [10].

Mivakac 3: MNapayopevn evépyeia yia péon taxotnra 6.5 m/sec kar Oyog
totou A/T ata 30 m

ywvia Taxurnta €TROIQ TpEYIOTH

Bnuatog pwTopa gvépyela 1oX0¢

(deg) (rpm) (Mh) (kW)
0 40.0 389 154
0 45.0 434 220
0 50.0 463 301
0 55.0 477 401
-3 47.5 382 194
-2 47.5 410 214
-1 47.5 433 253
0 47.5 450 258
1 47.5 463 282
2 47.5 469 305
3 47.5 469 331
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5. THMEPINH EATALZTASH THZ ATOPAZ A/T

H xuplogyia twv pryovav stall efacohoudsi vo sivar ompavilkt) EVOVIL OUTWV UE pitch
EAEYYO TNG LOYU0G, KUELLIC YLa LG UNYovES TG Aaviag. To yeyovog auto TIPETIEL Kuplwg Vo
amodofel oIy Unaokn HaKpAg SPTELPLAC OTOV OXESLAONO Kal Ty KATAOKELT] TETOLOV TUTIOY
pnyovey kefo¢ kol OTO0 YAUTAO Kdl OvIQywvLOTLKO KOUTOG TIOU EXEL gmtevyfel 1o
teheutaia yooma. Opwg Sev T1PETEL vo, TIepaBAEPOEL TO YEYOVOG OTL UTIAPYEL Lo avamuEn
070 YWEo twy uravay pitch otg A/ peyahng toyvog (Bonus, Vestas, DWT). H anueguvn
Taom yia TG pnyeveg stall sivor v Beltiwon g anodoong TOV QWTOEA KAl T
Behtiotonoinon twv Suvaplkey Tov gogtiwv. Mia sikova ¢ Teoogatng sEEMENG oTov
TopEd qutOv SIvETUL GTOV TivaKa 4.

fivakac 4: Meyiorn 10xug avepoyevynrpiav Aaviag

OVOUQUT 1KN PEYI1OTH nepiodocg
toyuc (kW) anodoon (%) EYKaTAOTAONG
11-30 30-35 1977-1983
45-55 35-40 1979-1985
80-100 38-42 1983-1987
140-180 42-46 1987-1989
180-250 45-47 1988-1990

250-300 45-47 1990-

H Beltiwon twv stall pnyevov yivetal sdkola avihmtny amo Ty aofnt] HELWOT) TOu
BAPOUC TwV KATAUKEVMY GUTWV. STov Tivaka S Sivovtal ta Ban yio Tov LWOTO mg A/l H
OYUAVILKT HELWAT TTOV UTIAQYEL OPEIAETAL OTOV KOADTEQO UTIOAOYLOHO TwV QOPTLWY Kat NG
pnyavisnc avtoxng g A/ kabwg ko atny BeAtiwon Twy VALKV KOTAOKEUTG.

Mivaxag 5: EEENIEN Bdpoug 10700 GYouc 24 m avepoyeEvVATPIAG

OVOHaoT IKN Bapog pa- deoq2
toyuc (kW) Topa (Tovor) ava m
55 6.5 32
90-100 8.0 26
140-180 7.5 18

Ztov miivaxa 6 nagovolalovial avalutikd 1 e£€AEn Tou Pfapoug Twv (ptsgdx_v, TO UYETKO
Bipoc avtav (Paoog Tepov/epfudov pGmTopa) Kol O avVAHEVOPEVOG AOYOS Bapoug, OToLog
UmoAoYileTaL 0tav To PAQOC TOU PTEQOD avaysTal oty TELTY SUvapn TG SLAUETEOV TOU
0GToQA. Tav PAOOC AVAPOQAC XOMULLOTIOLELTAL TO PAQOG EVOG PTEQOD UIKOUG 7.5 UETQWV.

Rivagoac 6: EEENIER Tou Bapouc Twv greEpLy

piKog Bapoc; OXET IKO aVaEVOUEVOC
grEpoy (m) (kg) papoc (kg/m?) AoyoC Bapouc
5.0 70 0.74 0.45
7.5 280 1.39 1.00
9.0 680 2.45 2.43
11.0 680 1.42 4,20
12.0 500 1.02 5.30
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To 0EUe TOU PNXOVIOMOU EAEYXOU TNG LOYVOC YEVIKG THQOVOLGLEL TUVEXDG avEaVOUEVO
evdlagépov KoL Ogv ival g0koMo va peAstPsi péoa O €va kai povo dpbgo. Zav
OUHTIEQUOUA aVOQEQETAL OTL YEVKG TICQATIQELTAL |llo TILO Savik] OupTEQLPOPA OTTY
negintwon ™G pitch pnyaviig, amo aut g stall, Kvpiwg OV TEQLOXT TV LYNAWY
Tayvtitoy avepou. To peylota g anodoong Kofwg Kul 10 KOOTOG Twy UTYOvwy ELval
ovykpiotpa. Q¢ €K TOUTOU T andeact tov oyopactn Sev PIOQEL vo BaCLOTEL TOOO TTTY
HEBodo elEvyou TG LOxvog 000 otr aflomotia tng A/I Kot 0To ELOKA XAQUKTNQLOTLIA
KOL avayKeG TnG TooBeoiag eykaTaoTaang.

6. ZYMIIEPAZMATA

Ta tehevtaia ypovia 1) paySaia avimtuén g texvoroyiog Twv A/T fuoioimke Kuplwg oTry
BeAtiwon twv MopAUETOWY OXESLAONOL Twv SLogOopwyY TUMHATWY THG WNYAVIC Kal OXL O
KALVOTOPLKEG VEEG avTANyelg. Ta Paolkd YaQaxInpoloTko CuThig NG gEEMENG elval To
akohovbo

- HELWOT] KOTTOUG

- avgEnon ueyéboug

- PeAtiwon aegoSuvapLKTG anodoang
- avgnom ablomotiag

OL UNAEYOVOES UNXAVEG KUpiwG 0Ty Aavio Paoilovta yla To. (LK Kal HEGALOY p§yéeoug
HEYEDN otov uryaviopo stall yia tov éleyxo tng oyvog ekodov. Opwg oL TEOTHATES
peyaou peyéboug A/IC xpnoiponololv Oho KoL TILO QUYVE TOV EAEYXO pitch wmg
TaQayOpEVg 10XU0C He TOAD afiohoya amoteAéopata. [lapdMnha, 1 peBodog pitch
paiveTal va KEOSLLEL 850G, YWELG OPWG Vo AITOPOKQUVETOL OO Te PaLkd XOQAKTIOLOTLKA
tou oxediacuoy SnAadt) Ta 3 9TERA KaL TOV avavil QWTOQM.

H ypnon MAeKTooviK®Y L0XU0G KaBWE Kal PLKOOUTIOAOYIOTWY OTOV EAEYXO TV A/T divel
ofuEpe. Ty StvatdTnTa va pEAETnBolv Kkat GAAoL Tomor A/ Kupiwg autdg TG METafANTAG
ToYUTNTAC PWToEa TIOU Jivel Ty SuvatoTnta PEATILONG TNG GNOS0OTG NG MIYavTS KaBwg
KOL TOU EAEVYOU TWV OTATLKWY KoL SUVALKWY OQTLWY TOU QWTOQA.

TUpMEQROUATIKE, YIVETAL QOVEQO OTL UMGQYXOLY KOO TIOAAG TIOU TIDETIEL KOL HII0QOUV VOl
yivow yio Tov KoADTEQO €Aeyxo Tng mapayopevrg toyvog A/I. Ou SLapOQEG VEEG
aviAqyelg otov oXeSlaopo sival Bgpata shkuoTikd yio OswEnTk HEAET. Opwe ELvaL
oMuavTikd va omodetyfel KaL T OLKOVOULKOTITO. TETOLwY OXESLAOPWY TIQOTOU YLVEL T
YOV|OLLOTIOLTOT] TOUG YLat TNV TIAQAYwYT) TAEKTOLKT]S EVEQYELAC GTIO TOV AVEULO.
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TETAPTO ESNIKO BRYNEAPIO THE IHT
TIA TIX HIIEL MOPQEX ENEPTEIAZL

Z4von 6-8 Out.1992

OAPOYEIAELH: ANEMOTENNHTPIA OPIZONTIOY A=ONA METABAHTON
ITPOGON trnc Nfcou Exdpou (OA/100KW)

(Kataoneun nat Eynatdotaon,lIpoMatapHTLHES

Aonipéc mar Zlotnpa Metpnoewv)

H.ALyvég,ALTA . HAeHT . ~Mnxavordyog Mnxavindg EMI
: AEH/AEME, Novoptvou 10,A91va

K. Huxunxtang,Auéantwp HAentpovuuog Mnxavunog
HoAUtexveuou Kapxopoung, Ndeou 32 &
Atyalou, '‘Ave Cauvpdsda,Asnva

N. ASavuo;ang,Ouoruuog Kaenyntng EMI,
Npdedpog E9viLuou Iépuuatog Epeuvav,
Bao.KwvoTtovTivou 48,A91h%va 116 35.

EIZATQIH

H AvepoyevviiToLa TtTnv omola 9a TeptYpaPwue £60,PEPEL HEV TNV
apxLuh) Tng ovopooia OA/100KW,ue tnv omota evenpidn n HATOAOHEUTN
tne, teiund Spwc.n woxdg mou 9a pnopel va MOPAoXeEL OTO nAERTPLHUS
S5LHTUO Tng vhoou IuGpou,dnou éxet eynataotadel,palvetal va éxet

Tnv Suvatdinta va uneppet nai ta 150KW.

H A/T auth,wc perétn,naTackeun,eynatdotaon nat 2/eThg Somi=
paoturl AeLToupyla,mpaypatonotidnke oTa mMAaloLa TV ENLBELHTLHOV
Hpoypappdtwv Tng 17nc Tevinig Ateuvdlvoewg Evepyetlag tng EOK
(DGXVII) tou 1985.

Xpnpatosdtec,n EOK nav n AEH,0tnv omoia n A/T aviHeL.

H A/T peietnoOnne otnv 2etia 1985-1987 oto Epyaoctnpto Aepobsuva-
pLHAc EMII oe 6Uo edoeitc.H mpwtn pdon HAdMPLOE O TPOPEAETN TLC YE-
vinéc tne 6Laotdoere (Kadnyntéc N.Adavacidasng Hat T'.Muepyerég) .

H 6eltepn ¢don mepterdppave toug HATOAOHEVAOT LKOUC UTIOAOYLONOUG , TNV
oxedlaon Hat TNV mpwtdtunn oUAANYN TNG AgLTOUPYLOGC TNC pe PETOBAN-
téc otpopéc (Kadnynthig EMI N.ASavaocidéng Hai ouvepydteg K.Mixanii-
&6nc,Ap. Haentpov tndg Mnxdvunég,I.Konadeg AL . Mnxovordyog-HAenTpO=
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Adyog EMILE.Tepondung,Avith. Mnoxavoidyog Mnxoaviude, I.Aviwvénourog

nat I'.MOPYOOOVNE OXE6LA0TES MNXAVOAOY LKAV KATAOHEUMV) .

H A/T' nataonevdotnne otnv BAAGGG oto epyootdoiLo tng BIOKAT
ABEE,0nhpa,to 1990-91 noy ond tov mapeAddvtoc Noeupplou,ondte
eynataotddnmne otn vico Sulpo,pPploneTal ge BOMLUACTLHN AELTOUP-
yio,HpdUeLTAL YLO TNV TEOTN OAOHMANPWHEVN HEAETN-HOTOOHEULN TETOL-

ag HOVESOE OTN XMPA MaC.

Znomotl Tou EmiéetHTiHol autold Mpoypduuatod:

-~ H omOMTNON TEXVOYVWOLOC HAL HOTAOHEVACTLHNG ERTELPLAC ENG
EAAMVLHAC BLounxaviag ot TEToLeg TPOXWENUEVNE TEXVOAOYLag oAlo=
HATIPWHEVES uexéjeg“uaraoueuégn

-~ H peréTn Twv ®otéAAnAnv mpoypaupdtov plduLong Tng AeLTOUPYLAC
prog A/T e METAPANTEC OTPOPEC UECW OTATOU HETATPOMER,H.T.A.,
AVOQOPLHA ue TNV 6uvauunﬁvouunspuwopd ING PovVASaC OTO UNXAVOAO=
YLHS HOL NAEHTPOAOYLHO=ELACUVEETLHS pe  TO NAenTPLHd &lntuo pé-~
poc.Eniong, avagopiud pe tnv BeATLoTonolnon Tng eTNOLAC TAPEXO=
pevng evépyevag (KWH) .Enperotéov dtL o TUMOC AvepoyevvhtpLag
LETARBANTOV orpoéév ouveESENEVNC HE NAEHTPLHSO BIHTUO,PoOALS TOPA
TeAsvTaLA dpxuoe vo Bpﬂouerau CTO OTASLO TWV avagnrﬁoemv,ﬁueﬁvég,

Epelc tnv éxope N6N HATAOHEVACEL HAL TNV SOHLUALOUE.

(Yme¥9uvoc Merdtng-Ixedlaonc,Kataoneuic-Eynatdotaong,PU9uLong

Aevtoupylac, Num. BAdavaoiddng, Kadnyning E.M.I.)

TO ANTIRKEIMENO THE DAPOYLHEI IMAPOYLIALEQL
1. Texviuh Hepuypaeny Ttng Movasdag

LTNV xoOpa poc, ey undpxet 600 94 JEAAUE, AVETTUYMEVN N BLoun=
XAV LO UNXAVOAOY LHOV 1§ NAEUTEOAOYLHOV CUCTNUATWV,T.X. HLPWTlwv Ta-
XUTHTOV, NAEHTPOHLVNTHTOV 1 YEVWNTPLOV LoxUog Gvew Twv L00KW, TuHVeTOV
BLopunxovirig XPNHoEWs,aLodnTneley opYdveov RETPNOE®V KAl €V YEVEL Wn-
XAVOAOY LHOU HOL nxeutﬁoxoyuuoﬁ sEonALouoé gTnv TOoLHLALO TOU, analTE
éva oroHAnpwuévo clotnua,dnwe HLd Avepoyevhtpio. 'EToL,To oUVoAo OXe-
5V TOU PNXAVOAOYLHOU=NAEKTPOAOY LHOU~NAEHTPOVLHOY eEONALONOY Tng A/T,
elval mpoeieloews eEwTepLHol .. IpwtapxLud umooclotnua elval Ta Tpla mwTe=
pUyLa Toug Spopéwg MPOoeAeVoEwe TO OAAOVELHOU Olnou AIRPAC,and Ta
aePOBUVALLLHE OTOLXELX TOU OMOLOU HadoplTleTal N OAn PUIULON AELTOUPY LA

To Ex.1,6(6eL TNV YEVLHN Hopon Tng povdsdag.Ta IxAuata 2 Hat 3,6(60uUv



TLG GEPOBUVAULKEC XOPOHTNELOTLHEL TOU3/mtepou Spoped,5LapETpou

20 pétpwv,pe ortadepd mwrepvyLo tOou ATRPAC 20WPX,avnypéveg oe

Lvox0 KW maLr Pomnr KNm aviigtouxd, uvaptigel Twv otpoody tou URd
Gtatunéélouvaﬁusg AELTOUPY LGS, BE TOPGUETPO TNV TOXVTNTA TOU Ve
LOU .

Ep 'd00v n povdso MEoBAETETAL VO AELTOUPYEL PE WETURANTEG GTPOWEC,
70 MEBLO AELTOUPYLAC TNG OPLOJETELTOL RATOEY TOV GTEOGMOV EMHLVA-
CEWG TOU Bpopéa HAL TV PEYLOTOV EWLTEENTOV, 7-58RPM, Tng neyltotng
Tne ponic meplnou 28KNm,nou ovitoTolxel oro 175KW Tng vevviAtpLag
KAt TNC COVNG OMOAELAC TNG OEPOSUVAULHNG TTAPLENG TV TTEPUY LWV,
Blvar 9épa eniioyng Tou TEOMou pudunloewg TN MOVASOC,8L0 TOU OTOLOL
9a ouvvtax9del To TPAYPOUMOA EAEYXOU TNC YLO TOV HOS0PLOpd Tne MOPELag
Twv 9408wy AELTOUPYLAC TNC [LECA OTO TAPANAVE MES(O CTPOKMOV ,POTMV ,
LoxOwy avdAoya pe Tig erdoTote GuvINHeES TAxBTNTAC TOU QVENOUL.

LTNV OUVEXELO BLBOVTOL ETMLYPALHATLHE, LEPLHA HOPLA XAPOHTNPLOTLHA

TNe povadag:

-  Apopéag 3/mtepoc SLapétpou 20 péTpwv,pe AELTOUPYLO
gvavTiL Tou avépou.lteplyLa ctadepol PAPATOC Tou OA-
AQVELHOU Olmou AIRPAC tUmou 20WPX.RAepotopn NACA 4412,
pe xopdn 1250mm otnv plfa,500mm oTnv TMEPLPEPELO HOAL
ovotpoen (twist)8P.MéyiLotn toxdTnTta mepLadtpoeic 75 RPM
(Br.Zx.4).

=  ToaxVTnta AeLToupylac &popéa,peTafl 22 nair 58 RPM pe
TaxYTNTa eHHivnong TLe 6 RPM,QUEAVOMEVES KE HASOPLOPE™
vn tupn RPM/sec and 1o mpedYpPappc.AUVATh Tapoxn EvEpyel=
ag and ToaxvTnta avépou 4dm/sec,uéxpL 22m/sec ondte HLbe-
Tar n evtord otdong.IxetLHh HElwon TV TTPOPOV GEXLLEL,

dtav n TaxdTnTa Tou avépou Siatnpeltal Ave twv l2m/sec.

= KULBOTLO ToxLTATWV TAavnTLHoU tTUmou 800 Radulibwv pe oxeé=

on petddoong 1:26.

- To gYoTnpa TNe MESNONC TOU AEOVA TNE OVELOYEVVNTOLAC,
PogAEUONC TOU Bpattovinol olrou TWIFLEX.AnoteAeltatr and
TNV UBPOAUALKHT TESN XAUNAGOV GTPOPOV YLAG TLE OHAAEC ouvdn=
HEC OTAOEWC MEYLOoTNG pomfg mednong 30KNm war  Ttnv nieu-

et

TpopayvnTuHy wésn aoearetag (FAIL-SAFE) uynAdv OTPOGOV
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peylotne ponfde 274KNm(f 71KNm avnypévn oTLG XAUNAEC
OTPOPEC) YLG TLC MEPLTMTOCELE OTAONE UTO GVOULOAEE OUV-
anueg.

HAenTpoyeVVATPLA 3/0aciu’ aclyxpovn BPaxuHUKAWMEVOU
sponéwe PE BLTMAEC 080OVIOCELE Tupmdvou,l175KW, 380V oe
50Hz (1515 RPM),natooneunc Tou Oluou ASEA-BROWN BOVERI
(ABB) .

@drapog Huplou unxaviopol tng A/T pe ndpiLo &Eova oe
VPog 24 pétpwv,nepLotpentde mepl natondpugo AGEova

npoc TNV Hatevduvon Tou ovEpou,péow MEPLOTPENTOY 08ov-
Twtod TpoxoV TUTou otepdvnc.H mepLotpoen yivetal &L’
nAenTpLHoU HLvnTAPOC puduniLlopévou and To mpdypoaupa 5L
TOU aVveENOBELHTOU HAL TOAMOYEVVIHTELAC HOTAYPAPNG TNG
yoviagc TePLOTPOPNC.

0 MOPYOC TNC AVEROYEVVHTPLAC ELVAL HUALVEPLHOG amd
xaAUBSLVA OCUYHOAANTA eAdopata evialou maxoug 12mm
oe tpelc Siapaduloerc Siapétpou 2000mm otnv Pdon,
1200mm ev6Lépeca xaL 1000mmdvw,pe ev6LEpueoa HWVLHKA
tpfpata.2to dve pépog Tou mUpYou guploMETAL TO OU=
OTNua MEPLOTPOPHAC Tou 9aAdpou HaL TIVAMEC HAAWSLG=
gewv LoxUog HOL HOAWSLAOEWV TV aLodnTnelwv Hal Twv

opvdvwv, Twv TomodeTnpuévev péoo otov ddiapo.

0 otatdc petatponéac (Inverter) pe ta @iAtpa tou (mu-
HveTéc naL emaywylud mnvio)elvair, dnwg HaL n yevvhitpLa
nataoueunc Tou olnou ABB. 'Exet Lox0 144KW,Havovinn év-
taon 310A, péyiotn Siarielmouca éwg 343A wal €vtaon
auxufc 400A.Tov otatd petatponéa ouvodelel ouotoLxia
MUHVOTOV HaL mnviev 61dpd9wong Tou ouvieAeotol LoxVOg
(cosp) Tou pedpatog Mpog To S8LMTUO TNG VAOOU,AEPYOU
vox¥og 4x15=60KVAr.

0 IpoypappatLoThc Eréyxou (Programable Logic Controller-
PLC) témou SIMATIC 115U tou O{mou SIEMENS.Z autdv eLoé-
yeTal to Tpdypoupa 8La TOu onolou HadoplfovialL oL ouv-=
9Mnec AeLTOUPYLAC, EHHLVNONG HOL OTAONC HAL ETMLONG OL
ouvdniHee aoparolc AeLToupylag €vaviL OLaOBNTMOTE EH TWV



&
90 WEPLTIOU NEPLUTNOEWV OVOUGALOV TLE ONOLEC £XEL TPOYPAU=

patiodetl va erdyxer.

AroroUVe( HAMWE AVOAUTLHOTEPN NEPLYPGAPN TNG MOVASAC, WOTE Va
809l puLd manpéotepn evndva tng SAng SopRc tou clvothpatog,touv o=

nolou Ta nipia tphpara elvaus
-~ O ROprog Mnyxaviopde & o Heprotpentdc GGAapoc

0 noprog unxavicpde Tne A/ petd tov Spopéa, odpetalr péoa Oe
AELO0TO ddrapo aepoduvaplHig popeng,mou elval TOTModSeTnuévos oTnv
HOPLOT ' HUALVEPLKHOY TOpYou,UPoue 24pétpwv,pe Sudpetpo 2 pétpa otn
Bdon Hai luétpo otnv 9éon omouv edpdletar o ddrapoc.0 ddrapog,wg
evialo ouynpdtnua pe Tov HOPLO unxaviopo Tng A/T,elvaL mepLotpe=
ntoc mepl natandpugo GEova dote va pnopel va TapanoAoudel Tnv
natedduvon Tou endoToTE avépou, pmopel 6e va avolyel yia ovvihpnon,

EMLIEWPNON , EMLOHEVT H.A.T.,TOU HUPLOU UNXAVLOMOU.

0 ndpLog pnxaviopde tne A/T anotereltar and tov HUpLo dEova
sLapuétpouv 240mm (mou oto Sev¥tepo €6pavd Tou nHatarlyYEL de SLANETPO
160mm) nar phinoug 1580mm.H péyiotn taxdinta mepLoTpoPhg Tou AEova
HATA TNV HAVOVLHN AetToupyla Tou elvar 58 RPM.ITOo epnpdg Tou UEPOC
o dEovag natariyel oe eAdvtla OTMOU CuvVAppOACYELTAL N TARUVR TOU
spouéa nat o 6Lonoc TNC USPAUALHAC TESNS SLapétpou 914mm (médn
XOUNAGY OTPOoQOV) .AHOAOLUIEL TO pouAipdv Tng Tpdtng é€6paong Tou AGEo-
va,®360/9240%92,tdnov UNIVERSAL pe 600 OeLpég PBapeAoelBele HUALV=
spouc nal oe andotaon 800mm om ' 'autd,n SelTepn £5pacn TOU AMOTEAELTAL
and 600 POUANAV HE HWVLHOUC HUALVEpouc ©240/®160X51mm OE HATOMTPELHA
SLATAEN "ev emapn",YLo TNV TApoAopr) KadéTwv KoL GEOVLHGOY wdNoewv
Tou dEova.ZTnv ocuveXxeiLa o GEovag ouvbéeTal,pécw eANCTLHOU CUVSECUOU,
MPOC TO HLPOTLO TAXUTHTWY HAL GQUTO TPOC TNV NAEHTPLHNY YEVVATELA,ERL~
ONg MECW EANCTLHOU CUVSEOCHOU,TIOU QEPEL EVOWUATWUEVO. 0TO TPOTO TEHLG
Tou Tov 6(0HO Tng hAenTpopayvntixnige méséng (Bebtepn médn-adearelag Tng
USPOUALHNAC TESNC) .To HLBATLO TaxuTnTewv elval TUTMOU TAAVNTLHOU Wé
oxéon petddoonge 1:26. 'EtoL n nAeuTpopayvnTiH) TESH HAL N NAEKTPOYEVVH-
TpLa otpégpouv ue 1508 RPM,dtav o Spopéag otpéoee. pe 58 RPM.

0 noprog punxoviopde HalL o IGAOUOC @EPOVIAL €Tl OLENPAE OUYHOAANTNG
nataoHevnc~pdone, bLactdoewy 3.500X860,mou popewvetal and 0o oLénpo-
sonolg NPI36 pe 600 evbLdpueceg matondpupeg oLdnpéc midueg Snou ebpd-



46

Covtal Ta pouAudy Tou ubptou AEova Hal opLLoVTLeg OLENPEG MAGKES
YL0 TNV £6pacT TOU HLPWTLOU TAXUTHTOV HAL TNG NAEHTEOYEVVATPLAG.
Ztnv (Bia Bdon ocuvappoAoyodvtal anOun Ta GTNPlYHATA YLO TO GUYHPOTN-
HOTO TAGHLE LWV TwV 6§00 TMESMV (USPAUALMNG HAL TMAEMTPORAYVNTLHAC) noL
YL .TO ouyHpdTnpa Tne aviiloag eAalou Tng USPAUALKAC TMESNC.ETINELLeToL
eniong 10 HédTw onivnto THAMA TOU SOAAUOU,HE TNV HATA PIKOC TNE MLAEC
MAEUPAC TOU €EEBPAC HOL CUVAPUOAOYOUVTIGL OL RdoeLC TV TNAECHOTLLHOV
COATIVOV=0TNPLYLATOV TOU dve TUNHATOC Tou Jarduou mou avolyel yuLa
tnv emioneyn Tou uUPLOU pnxaviopov tng A/I.

H Bdon Tou pnxaviopol e8pdfetal otov ouénpd mipyo tng A/T péow
ELELHOY EVOPALPOL WOTLHOU POLALGY (TUTOU TEPLOTPETTOV YeEpavoy) Tou
Pépel eowtepLnn o6bviwon Stapéptpou 840mm pe 84 08dvtec oe modul
10mm  yia TNV TEPLOTPOPH TNg mepl Tov Hatandpueo GEova.H MEPLOTEORN
TPAYRATOTOLE LTAL and NAEHTEOKLVNTNPG, BE TNV TOPERUBOAN PELWTNPA,TTOV
dEova TOu ONOLOU CUVAPHOAOYE(TAL 080VTWTOC TPOXOC TOU PPLUKETAL OF
EMAQN LE TNV MEPLOTPETNTN E€0WTEPLHN OBGVIWON TOUL poLANAV.ETto cboTnua
Tou peLwTAPG TapepBdrAetal Hal eldLnde 8(oHOC OALOIMUNC TOU EVEPYEL
HaL wC TESN YLa TNV eEao@dALOn TNC HATEVOUVONG Tou GEova TOu Spopea

TAPAAANAG OTOV GVENO.
- 0 @épwv MUpYOC

0 mopyoc Tng A/T elval HUALVEPLHAC pe Tpelc SLOMETPLHEC SLapadul-
oevc.Tnv Bdon,&iapétpou 2000mu nai Ugoug 5,5m,To £vELAPESO TUNUA
SLopétpou 1200mm oe pfmoc 5,5m Mol TO TeAevtalo TuRpa,SLOMETPOV
1000mm nav Vgoug 10m oto dvw pépoc tou omolou edpdletat n PBaon Tou
nOpLou unxaviopod.H petapord and tnv pla otnv dAAn 6LdpeTpo tTou THp-
you yivetaL pe evéidueoa nwvind tphpata Ogoug 1,5uéTpwv.0 nUpLOC
&4Eovac tnc A/T,6nrash o &Eovag tou &pouéa,pplonetar ge VPoc 24 pETPW\
and 1o £6a¢oc.0 TMUPYOC HOPPAVETAL AT HAUTUAOLEVA CUYHOAANTA oLénpPd
exdopata evialou maxoug 12mm nou edpbdletal oe BAon onxuouévqu OHUPO-
sépatoc Bddovc 1,5 puétpwy HolL emiedverag 49 TETP.UETPWY péow 36
XAAUBSE LVOV aYHUPOV &Lapétpou SOmm,uoxxLoroﬁnuévmv oe M48.Ta aynipLa
094vouv oe pdoocg 1,4 pétpa péoa oTo onuPSBELA HOL HE SUO TEQLPEPELG™
néc oTepdvec—08NYoUc,anoTeAoUV oL8NPA CUYHOAANTNH HATOAOHEUN-HAWPO YL
egaowdxton Tng ouvapuoxéynong,uéow nspunoxxiwv,ue ™Tnv o dvT{a Tou
ndpyou Tou @épeL TLG avtioToixeg 36 onéc ®52.H 9éon TOu HAWBOU Twv 3t
ayHuplov nodopl(letar naL eEQOQOALLETAL pe HATAAARAG otnplypata péoa

oto ondppa tne Pdong Tou mopyou mal petd xvtebetal To CHUPGSELa.TaA
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TEPLUOXALA TUCOUEEWE OTO HOXALOTORNUEVA aynlpLa eival BLTAG, GVe

noL 1&Te Ttng OAGVITag Tou TUPYOU HAL TAUTOXPOVA XPNOLHUEVOLV YLO

Tnv péauxon ne uadetdintog tou (LEVELINT NUTS) .Zt0 uukuvépbué

tpfipa tng Bdong tou mopyou, popodvovial 600 dpogol pe HVO MATAPLO

oe 1,95 pétpa nar 2,35 puétpa,XxpRoLuoL yYia anodnneuon gpyore Lov

B AVTAANGHTLHOV B audpn yLa TNV TOTMoIETNON NAEHTPLHOV TLVAKWY Bondn-
TLHOV HUMAGRGETOV H.A.T. O mopyog ¢épet 6V0 ouénpéc 9peg,puia mapd

1o €6apoc naL pla oto dve PEPOC,HOVTA oTov ddrapo.H yevéTeilpa Tou
ndpyou,dnouv oL 9Vpec,Bplonetar otnv NA natebduvon yiratl an’autnv
nvéouv oL aoSevéagtepol dvepol.H dve 90pa odnyel oe TMEPLPEPELAMN
CEE6Pa BLAPETPOU HLYHAELEGPOTOC 2,4 péTpa yio TNV enioHeyn TOU
nipLou pnxaviopol tng A/T.H natd phroc Tng pLdg mAeupdc Tng BAoEWC
eudUypaupn eEE6pa @épelL TTLOCSUEVN WLKEN HALpaHa TOUL TO HATW TNG Tun-
pa @9dvetl otnv eEédpa tou TUpyou.EowtepLtrd o mUPYOQ pépeL oLé&Npd
HALPOKO YLQ TNV GvoBO KEXPL TOU sanébou tne dve dUpag.Tia Adyoug
acparelac Tou ovapdTou,HaTd PHAKOC TNE POU TUNRATOC THC HALpAKAG and
Tou Pou TatapLol HéxPL Tou dvw &amédou,ouvoiLnol Ugoug 9,5 LETPWV,
TPOBAETIETAL XOVEpSd HavdpLvo oxoLvi, e Talvieg TPOCSEONC TOU avapdtou

ot SLEATAEN HOVEAAWONC EVAVTL TMTOIEWS.

-  To HrAeuTPLHO~HAEHTPOVLHSG ZOOTNMa

H nientpoyevvitpra tne A/T elval aclyxpovn PBPaxUKUHAWLEVOU &PO-
péa,3 odoewv 220/380V,ovopactinic Loxdog 175KW oe OUYXPOVEC OTPOPES
1500RPM yLa ocuxvoéTnta 50Hz .SUv6EETAL TPOC TO nrentpLnd 8intvo Tng
AEH 15KV uéow evdg otaTov uetatponéa (INVERTER) nati evoc tpumaouuoé
METAOXNPATLOTOU 380V/15KV 250KVA, ue TOPERROAN TMUHVOTOV YLa ThV .
5,0p9W0N TOU COSQ HOL HOTEAANAWY QUATPWV Yia Tnv 8L6pdwon,mpog TNV
GULYTY NHLTOVLHA popoth,Tne TMapexdpuevng amo Tov petatponéa TACEWC
oTnv ouxvotnta Twv 50Hz.

OAOHANPO TO NAEHTPOAOYLHS KAl NAEHTELHO ouykpdTnia TNG A/T,nAnVv
TNC NAEHTEOYEVVATOLAC MGL TNC HE QUTAY CUUTAEYREVAC TOAUOYEVVATPLAC,
6nAadh o oTatdC HETATPOTEAC,TO CUOTNUEA ASLAAELTTNG TpogposdInong (UPS),
o mivanac LoxUog pe Toug SLAMOTTEC HAL TA OPYOVA HOL enlong TO NAEH=
tpovLHd oVOTNEa TNS TEOYPAUMATLonéVNG Aeltoupylac~EAEéyxou {PROTRAM
LOGIC CONTROLLER) HMoL TO XELPLOTHPLO ME TO NAEHTPOVLHO cvoTnua Mo-
paroroldnong Tne Aettoupylac,elval eynateotnuéva oe EL6LHS OLHLOHO

novtd otov mopyo tng A/T.Emniong #ovid otov mpyo OAAG 0 HATAAANAN



andotoon ot HAaTedduvon,BoTEe VO OMOPEVYETHL N enlSpacn and Tov
spopéa ng A/ elval eyrnateoTnpévog o gTANOC TOU GEPEL TOV

avepode {xutn HoL TO aveudpeTpo.

TO B, 9 ELHOVLLOVTOL SLAYPOUMGTLHE To UTOoLUOTHEOTA TOU
HAEHTP LHOG~HAENTPOVLHOU EuoTHpOTOS Hat ol 980eLg TNg povadag
Onou autd evepyYel 1§ EAEYXEL.

EYHEQOAOC TOU GUTOPATONOLNULEVOU CUOTARATOC AELTOUPYLOS HAL
acoareloc tnc Avepoyevvitpiag elvai évag TPOYPORUUTLOLEVOG UTO=
AOYLOTHE eréyxou (PLC),0 omolog pudploeilg tnv Aeuvtoupyla Tng
avdAOYa pe TLC ENLUPATOVOEG CUVINHES TAXUTNTAC HOL notevduvong
tou avépou.Enlone mapéxetr avd mEoo OTLYRT,0NOLASHTOTE TATIPO®OP LG
OVOPOPLHA PE TA XOPOHTNELOTLHA AeLToupylag TnNe AVEROYEVVATELOG HAL
TG XOPAHTNELOTLHA TOu TvEovToe avépou eAEYXOVTAC OUVEX(OS TO CUCTNA.
0 TPOYPARUOTLOREVOS UTOAOYLOTAC eAEYXOU rowmidv, evepyel B évag
mpoypat LHde XELPLOTAC PVINLONG TNg AeLToupylac Tng povasdag, K4t L
TOU 68V UTAPXEL OTLC LExpL TOPa oupBatinég AvepoyevviteLeg.lpd-
HELTAL SNAaST YLa pia avepoYevwhATELa n onold,»s OAOHMANPWREVO CUOTNUA
anoTeréL povdBa pe AUTORATN TPOCAPPOCGTLHOTATA TWV CTPOPWV TOU Spopéa
Tne,hote natd tie odoeLc eMmivNONg TMOPOXNC NAEHTPLUNG EVEPYELOAS HOUL
0TdoNe VO EVOPROVILETAL HE TLC CUVIAMEG TVONG TOU AVEROU HAL TLE
anotThoELe TNC HATOVEAWONG TOU SLUTUOL TNG VAGOU,UE TPOYPAMUAT LOMEVA
HELTHPLO TNV OMAAUVON ToV HPOVOEWV (NAEHTELMOV T UNXAVLHOV) , TN AEL-
toupyla otov BéATLOTO Padud andboonc Tn SLATAPNON TWY OTPOPOY HOL
tne pomic Tou cuyxpotThpatoc Spoudag-yevvitpia péca Ce EMLTPETWTA OpLa

aoQ&AELOC .

2. O Yrnoroyiopdc avitoxie TNC AVEROYEVVATPLOG

0 Unoxovuouog oe pnxavuun “avToxh Tou xUpLOU dtova tng A/T,
tou TWOPYOU, TN MARLVNE TOU SpOopén,TOL CUGTALATOE TEPLOTEOQNG TOU
90AGIOU HOL TWV OUVOQUY OTOLXELWV TNE HATAOKEURC €YLVav Yia pia
eUTEHTOC BLONEVT) TEPLTTWON POPTLONC-HATORAVNONG.ANAASH YLA TNV
nep(nTwon AeLtoupyloac und dvepo taxdTnrtoag dve Twv 12m/sec  €wg
nat 22m/sec pe punég, pe taxdtno Gpopéa G6ORPM,HATA TNV dnoia
AOYW aoTOX(OC UALKHOO A un mavovinhg oUJeUENG HAmoLOou 1 HATOLWV
HOXM OV PETAED @AGVTLAC TMTEPUYLOU HAL TARPVNG, GROKOAAATOL and TOV
spopéa évo mrepdyLol H 9dption elval xpovind eVOAAAUOSUEVN KoL
notd Tov opLfdviLo nat Hatd tov natandpupo AEova,pe anooBevviOuevn

gvtaon BuvGuewy Hatd TO XPoviHd BLAoTnpo  HpACcEWS TNE NAEXTPOMAYVH~
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TLuig nEdng aocodieilag (FAIL-SAFE BRAKE) cuvemntuoupolpevng amnd
TAV USPAUALHA TESN AerToupylac,uéxpi Tnge TeAwufc ordgewg.To Bx.5 &i~
SetL YeVvLyn eundva Tev peyedov Tng odpTLong autnc.

0 mUpvog enl mAdov,éxel sAeyX9el HaL ge OeLoud,TNG BOPENS HOL
E€vTaong mou emLBAAAOUV OL OXETLHOL HovovLiopol .Katd oluntwon,ol
LEYLOTEC QVARTUOOOUEVEC TROELE MUL YLO TLEC 6V0 MEPLRNTOCELS HEV
SLagépouv aLodnTd petalEd touc.Enlonge éxel yvivel umoroyLopdg

L8LooLXVETNTAC TOU JuotThuatoc MUPYoCc=BdAaNog.

3. Exediaon-KataoKeun—-Eyratdotaon Tnc AVERCoYEVVATOLAS

H oXed(aon Twv uUnxovoAoYLH®V Tunudtwv tng A/ anoioldnoe TLC
EMLTAYEC TOU UTMOAOYLOWOU TWV OTOLXELWV WC TPOC SLACTACELS HOL
UALHA HOTOAOHEUNC HAL TO SLOCTACLOAOYLO TWV HOATACHEUAGT LHOV OLHWV
TOU EMEAEYNOAV YLA TNV WPOPAIELG TWV UTOCUGTNUATWV,T.X . POUALAY ,
HLBOTLO TOXUTNTWY,EAQCTLHO! OUVEETHOL ,NAEHTPOYEVVHTPLA,SlanOL
HOL CUYHPOTAHATO TAGULE LWV TNG USPAUALUNG MESNC XAUNADY OTPO-

POV HOL TNC NAEUTEOMXYVNTLHNC UPNADY OTPOPOV, TOU HLVNTAPOC=HE LWTNH~
poc-eAoatLuol cuvséopou oAlodnong tne mepLotpoeng Tou Joidpou

nepl TOV HATAHOPUPO AEOVA,TINC OBOVIWTNG MEPLOTPEENTNG OTEQRAVNG

TOU M.A.T,

2Ta Ix.6,7 nat 8 eLvnovilovtaL oL Yevuuég &LaTdEeLg TOU aakduou
HAL TOU HUPLOU unxaviopol Tng AVEPOYEVVHTIELAG.

IOV TAUTOXPOVA LE TOV UTOAOYLOMS HOAL TNV EV guvexelo axe=
5L00n Mol avalfTtnon Twv MEOUNIEUTOV OlMWV TOU HUPLOU UNXAVOAOY LHOU-
AAEHTPOAOY LHOU=-NAEHTOOVLHOU EEOTMALONOU CGUVTAXINHAV HOL OL TEXVLHEG
MPOSLOYPAPES TNE HOVIEDAC.

0 ENLAEYOULEVOC BLa HLOYWVLOLOU HOTACKHELOOTNG O0elLAe,Hdtw and
opLopévoue OpoUC TLIAVOV HETATPOTMV,VO OHOAOLINTEL HATG Ypduud
TO HATACHEVAOTLHA OXESLA,TLS TPOSLAYPUPES UALHOV ,CUYHOAANCEWV -
HATEPYOO LOV=CUVOOIOAOYTOEWVY , EAEYXWV HOL SOHLUGV KAL Vo TPoREel
gTnv mpoundela TV HAOPLOPEVHYV UTOCUTTNUATWY TOu HUPLOU unxavi=
opoV {UNXavoroYLHOU HOL MAEHTOOAOY LHOU-NAEHTEOVLHOU) and Toug
EMLAEYEVTES HOL OVAPEPSHEVOUC OTLC TEXVIHES MPOSLAYPOPES OLHOUE TOU
eEwTtEPLHOU.

H mpopn8eLa TOu UALHOU MOL TWV UTOCLOTNMATWV,N HATOOMEUT] HOL N
eyratdotaon otn Vvioo LxUpo Hal 1 nopddoon tng A/ oinv AEH wg

ULAC OAOHANPWUEVNG HOVASac,0e MatdoTtaon AeLToupylagc,aveTédn HaTomLy
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5LOYWVLOMOU UETAED EAANVLIHOV £OYOOTOO LWV, TNy BIOKAT ABEE.H nata-
onevn éyuLve oTo epyooudald Tng otnv Onpa to 1990-91.H amonepdTwon
TNG eynatdoTaong oTnv viico Tudpo,éyiLve tov Noéuppiro 1991,omdte nal
doxLoav oL EAEYXOL AeLTOoupylag Tng naL oL BOMLPEC TPOHATAPHT LUNG
PUILLONG TOU TPOTGATWE TEPATWINHAV.

H mpopn9eLa-HaTAoOHEVT TwV NAEHTO LHOV=NAEHTPOV LHOV UTIOOVGTNERATOV
UTHPEE PLHTH.O oTtatdg MeTaTPOMEAS WKE TOV QUTORETAUXNUATLOTH TOU HAL
TNV NAEHTPOYEVVHTALA KE TNV TOAHOYEVVATPLO HETPNONG TWV OTPOPWV ,
Bpdav étotpa and Tov olno ABB Ieppaviag.ITov MPOYPAULATLOTTH *AELTOUP™
ylag SIMATIC tTng SIEMENS opLouéva TunpaTa ouvapuoxoynﬁnuav £60.0pLONE-
voiu driotu nxentpLMOL nivareg Hataonevdodnnav €E OAOHATIPOU bW, HAOOC
HOL TO XELPLOTNPLO Tng HOvasog.

‘Ora Ta nxentand—nxentpovLud UTIOOUGTANOTO TANY TNC NAEHTPOYEVVT -
TEPLAC ML TOU HLVATHPOC TMEPLOTPOPNG TOU SAAAUOU KE TNV ovILoTOoLXN
TMaApOYEVVATPLA, E{VAL EYHATECTNREVA OTOV OLHIOHO MAPOTMAEVPWE TOU
ndpyou.

To Ix.9 6(6elL ULd OXNUATOYPAPLHA ELHOVA TOV NAEHTPLHOV-NAEHTEO™
VIHOV UTOOUOTNRATWY Tng povddac Me TLS HUPLEG séoelLc 6pACEDS TOU.

Ta Ix.10-12,amoTeroly napade{Ypata NAEHTPLHOV ouveéoewv 8LapdpwV UTO=
ovotnpéTev.To Ix.10 yia pepind and ta UTIOCUCTHKATA AOPOAELAC EVAVTL
avepdAev cuvonrdy AeiLtoupylag (Bepalwc 6ev gf{vaL to uodvo) ,to Ix.ll
avaQéPETaL Ot OUVBEOLOAOYLEC OPYAVWY HETENONG H.A.T. HAL TO Ix.12 6(-
S6L TNV CUVBECHOAOYLQ TOU WETATEOTEN ME LEPLHA OTO TQ UTLOOUCTNRATA
acpaielagc TNg AeLtoupylag TOu.

OpLOTLHN eHTiuNOn HOOTOUC YLA TNV OAOHANPWUEVT HOVESQ, LETAED
TEOUNJELOV EEWTEPLHOU ML TPOUNIE LOV-EPYAT L AL HOTOAOHEUDV HAL EYHA~
tdotaone otV xOpa pac,8ev exet andpa Yivei.Ie nEAOTN TPOCEYYLON Opwg,
pnopel Havelg va umoroyiL{el oto 35% nat 65% ovTlotouLxa.Autd 8¢,
nponeLpévou yia pla uovo HaL PEALOTA TELPOUATLHT HOVESA. INUELOVETAL
£66 OTL TO HAOTOE TNe OANC HEAETNG TNC GVEHOYEVVATPLAC QUTAC, elvai
oxedbv UnbevLHS OOUEWVA LE TA HPaToUVTa.ATNeTEAECE anAde pLd mpooeopd
otnv Xdpa, ene {vov TOU EPYACTNHAV o autnv.

nv enLBAewn Tou GXou épyou glxe O Kaﬁnyntng EMI Nux.ASavaoLdaséng,
He TOUG ouvepYdTteg TOU,Ap. K MLxanAidn nat ALTA.M-H.I. Komtavid nat ALTA,
M-H. H,ALyvog €U uepoug tng AEH.Tov TOLOTLHO EAEYXO UALHOV, ouYnoxxn—
CEWV, HATEPYAOLAV HAL UTOCUOTNHAETWVY ,TTPAYLATONOLNCE N appddLa umnpeoia
™Tne AEH,c0uowva Le TOUg Mavovbouoég TNE HOL TO npouaaopLouévo yLa

1o épyo autd mpdypauua.
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Katd tnv &LdpHela twv EAEYXWV AELTOUPYLAC TNg povasdag oclUppwva
LE TLC npoétaypawég,dpxuoav Hot eEanoAioudolv oL epyaoﬁeg SoHn L pa-
OTULHOV PUIHLOEWVY AELTOUPYLAC HOAL AOQPOAELAC EVAVTL AVWUAADV
ouvInuav (.x. alEnon 9eppoxpaclag TNC YEVVHTPLAC,UREPTAXUVON,

TTOON TMLECEWC €AALOU TNG USPAUALHNAC TESNG HoA.T.) .

H povdsdo, notd tnv oUpPoon pe thv EOK,9a pPploxeTal yia pla
Sretla and tnc "mEocwpLVAC TMoParABAC" TNG,TmoU SEV EXEL OMOUN TPAYLATO-
nowndel,0e evepyd MAPOHOAOUINON-TIARATHENON HAL BLEPEUVAON TNg OANG
OUUTEPLPOPAC TNC. Ba TporUPouV €ToL,LIAVEC TTASLAKES avaTtposap=
LOYEG TOU VUV TIPOYPAUILOTOC AELTOUPYLAC HOL OOQAAELOC, LE OHOTO TNV
EV YEVEL LHOVOTOLNTULHOTEPN Tpocapioyl tng A/ OTLg TPAYUATLHEG
CUVINHEC AELTOUPYLOC TOU AVILUETWNLLEL.ZUupnepdopata eniong da
TPoHOPoLUV atd TNV SLEPelVNON HAL TNV HATAYPAON XPNOLEWY CGTOLXE LV
avo@opLHd HE Ta XPNOLUOTMOLNIEVTO UALHA, TO UNOCUCTNHATA,TA aLddninpLa
dpyavo RETPENTEWC H.A.T. OAd autd 9a CUPPBAAOUV OTOV UEAAOVTLHO OXESL=—
aopd vEwv RBeATLOpEVOV povadwy A/I,td00 0To UNXAVOAOYLHG G00 HAL OTO
NAEHTPOAOY LHO=NAEHTPOVLHO Toug HEpoc.BlvalL & ¢avepd 6TL, n povada
autt, aHPELBOC 5LOTL Mopel VA AELTOUPYNOEL UE UETUBOAAOUEVEC OTPOPEC
Hau TPOYPAPPA AELTOUPYLAC HE SUVATOTNTESG OLACSNTOTE AVATPOTAPHOYNGC,
ELVAL ETLLOEHTLHY SOHLUWOV SLAOpwyv cuotnpdtev f apxdv plduLong tne,
YLa AtLToupyla péoga oto medlo tou dLaypdppatoc Twv pondv M-n tou
Ix.3 1 twv LoxVwv P-n Tou Ix.2.

INpeLwtéov 4TL n A/L pUnopel va AELTOUPYNOEL ELTE WG OAOHANPWT LHG
NPOYPAUUATLONEVO o¥oTnua, 8nAadn utd autopatn AeLtoupyla,elte HECW
XELPLOTNPELOL OE XELPOMIVNTN AELTOUPYLX, BNA.va Y{vouv — XeLpLopol
OTWG , HABOPLOUOC CTPOPEV 6pouéa~y9vvﬁrptag,neptorpomﬁ HAL EVEPYOTOL-—
non omnLacdhnote TMESNG.KATd TNV XELPOHLVNON OUWS, 0L TPOYPLLATLONE=
VEC TOPARETPOL QOPAAE LAC, TAPALEVOUV .,

Aelypa Hataypagrc eveelEewv auidunaTng AeLtoupylag,5i6et to Ix.13.

OL  AEMTOUEPELEC EAEYXOU Mal PUBULONG AELTOUPYLAC TNG HOVABOC
0 "OAOHANPO TO PAOHA ToUuC,B8eVv elval SUVATOV VA Avantuxdouv Je PLa
TAPOUC Ladn OMWC AUTH £8(0, TOUAAXLOTOV AOYW OTEVOV XPOVLHOV TeplLdopl-
WV.0d TEPLYPOPOUV AOLTOV, LEPLHEC XOAPAHTNOLOTLHEG TAPALETPOL ,

pU9ULONC TNC MOVASAC, LECK TOU TPOYPAUMATLOTOU eiéyxou (PLC) :
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1) H enunilvnon tng povdsddc ylveTtar pe TEOYPOUNOATLOpEVN TaxUTnTo
adEnong tTwv oteoedv RPM/sec,péow petoporne Tng ouxvointag tou pel-
MOTOC TO OMOlOo, £0TW, HUKAOQPOPEL pPETAEY UETATPOMEA HOL YEVVATELOEC, ROXE=
Ta av MPOHELTAL YLO QUTOHOTN AELTOUPY LG 1 XELEOKLVNTN PUINLON OTPOPOV .
H apxuun ouxvéinta tou pedpatog autol MATA Tnv enulivnon,elval TEPLTOU
5,5Hz mou aviiLotolxel oe meplimou 6.5RPM tou Spopéa.H TLun RPM/sec
éxelL nodopLaodel OoTe va mporarel! avEnon tou peldpatog OxL peyaAltepen
Tou 20% Tng Havoviunig tou TiLphg,doxeta and matdotaon AeilToupylag,
5nAadn ennivnon N petapoAn oTpoedv v HLVNCEL .AESOREVOU STL TO pelua
payvniioewg elvatr meplinou To 30% Tou mavoviuoU,n aldEnon tou uatd
Tnv eunivnon Sev unepPatvel To 50% TOU HOVOVLHOU,

And TLg peTpnoelg mpoénuPe OtL n A/ pnopel va mapdoxel evépyeLa
yia taxVvinta 3.7-3.8m/sec HalL Gvw.ALETLOTOSN Opwg OTL OL ATROOQULELHOL
OTPOBLALONOL ,YLO PETPOUREVES HE TO aVeROpueTpo TaxVUINTeg aveépou,and
nepinou 4.5-4.2m/sec uar xdTw,6NpLovpyolv SLanupdvoelg tTng SLelduvong
tou,0e elpoc dwc ot 120° uat pdAaLota pLupne ouxvéintag. ‘Etol,o 9d-
Aopog Tng A/T,MPOYPAUUATLOUEVOC VA TOPAHOAOUSEL TOV GVENOSELHTN,TEL=
VEL VO TEPLOTPEPETAL TEPA-OWIE, TPOoTASOVTAC VA EVIONLOEL TNV HATEUSUV-
on Tou avépou.H ouvenHMn auTh AeLTOUPYLOC, elval anapddentn.L ‘autd
éxel mpoypappatiotel,n povdsda va eunivel avtopdtwg pdvo av yio ndmoiro
TEOHADOPLONEVO XPOVILHSO S5LA0TNUA, N TAXUTNTO TOU AVEHOU OTASEPA TOPANE=
vel dvw Twv 4.7m/sec.Av yLO TPOHASOPLOUEVO PLHPO XPOVLIHS SLA0TNUG,

o Gvepoc mopapelvel ota 4m/sec ualL HATW,TOTE HAL O SPOUEAC HOL O
9drapoc otapatodv.H e véou eunlvnon tng A/ yivetar autopdtwg

6tav yia ndnoiLo mpouadopLapévo xpovird SLdotnpa,mn.x yia 12 Aentd,o
dvepog otadepd napapével ota 4.7m/sec nat dvw.MOALg mapéAdel avtdg o
xpdVOC,0 TPOYPOAUUATLOTAG EAEYXOU TPAYHATOMOLEL £VO OAOKANPWTLHO EAEYXO
pLd "odpwon" y dnwg Aépe,péoa oe 0,1-0,15 Bec. OAWY TWYV CUVINKOV TOU
£XOUV TPOYPAPULATLOTEL YLO TNV adgoAil AeLToupyla,d0Te va EMLTEAREL N
eMnivnon,m.x. oTdIpec Hol TmLéoelg eralou Tng USPAUALHNG TESTC, Jep-
poupoolac yvevviAtoLac H.A.m. Edv dAaa éxouv narwg,tdte petd ndpodo,
andun evég pLnpeol xpovinol SLacthpatog, E0tw evog N 8U0 AETTOV HAL
ndvtote €0 'doov o dvepoc otadepd mapapévetr dve Twv 4.7m/sec,&(6eToL
N EVIOAN Yia TnV mepLotpoeh Tou Jardpou,wote o Spopdag va €pdel évav=
TL TOU avépou.ITn OUVEXELA, TLIETAL GTO NAEUTPLHO HUHAWPA O LETOTPO=

néagc HOL N YEVVATELA,n Omola EMHLVA pe TNV apxiun cuxvointa twv 5,5Hz



MeEPLTOV 6.5RPM TOU SpOpEd wC HLVNTINEAC, AOYW TNC TWANPOUC OMMOAELOC
0EPOBUVALLHNAC OTNPLENG Twv TTepuylwv.Me Ttnv adEnon Twv OTPOPOV n
EVEPYELOHT) avuth notdotaon avatpénetal uar ond mgplmou 15RPM xal

Gvw,To oVoTNUA SPOUEAC-YEVVITPLO,IPOCBLEEL EVEPYELA.

2) Ta nipLa XOPAHTNPELOTLHA TOU avépou taxVInTog dve Twv TepLTou
5m/sec elvar 4TtL n Hatd SLevdUvon SLOHUPAVATN TOU, ELPOVIC UELWOVETAL
WC TPOC TO eVpog Tou cuvhidwg MEPLOPLLETOL Ot MEELTOU ;0;5°==7O EHOTE~
pwIev ndnotag péonc Tipnic pe Toutoxpovn avEnon tng ouxvotntac SLanl-
uavong.FiveTaL 6nxa6ﬁ euwavéotepn HOL euwavéotepn n avantuooéuevn
TUERN.Eupaviletar dpwc pLd adEouca SLoambpovon Tng TLAC Tne Taxitn-
TAG TOU GVENOU 1 omoLa Hatd Tuxata PBepalwg xpoviud SiacTthipata,
eppaviCetal we "pLmA". To oUOTNUA KETENCEWV,8EV EXEL aHOUN EPOSLA-
g9el pe TA HATAAANAO AVAAOYLHA HaTayoopLHd dpyava enl TOU MOEOHELUE—
vou. Ev toUtoLg pe TO YneLond oVOTNUG TOU AVEUOUETEOU,OAOHANPWwONG Omd
lsec, éxouv onpeLwdel eMLTAXUVOELE TOU avépou &wg HaL 4m/sec2 EV®
OTATLOTLHA Topapévouv Teplnou ota 0.3 dwg 0.8m/secz.To PaLVOREVO
auvtd, EVTELVETOL OTLC TEPLOXEC OMOAELAC OEPOBUVOULHNACG OTY - .Enc
TwV TTEPLY LWV HOL elval LELalTepd CORApd Ot UYNAEC TAXUTNTEG TOU
avépou,81dTL ¢ auTéC TLC CUVINHEC HOAELTOAL VO AELTOUPYNOEL TOTE,
ovadnmote A/T pe otadepd nrTepdyta. To SUOUEVEC aUTO GALVOUEVO evTel-
vETaL Hat ond To yeyovde OTL oe povddec peYAAwv SLANETPwV,0L onoleg
elval Tavtdxpova apyYdoTPOPES,0 OTUOTOPALPLHAC OTPOPRLALOUOC,aveEEGPTN -
to¢ Tne TUPRNC,BNULOUPYEL SLAPOPEC TWV OEEOSUVALLHOV EOTV ETL TV
NTepUY Lwv.To CUVOAO TwV SUCHEVOV AUTOV OUVINHOV,TEoEevel L&Laltepa
andTONEC HOL ONUAVTLHEC OTNV TLp TOUC QUEOUELOOELE TNC POTNE TOU
Spouga ue OUVETIELG, AVT LOTOLXA ANOTONEC HAL apHeTd Heydiec auEopeLd=-
GELC TNC &vtaong tou peluatoc o0To HUHAWPO pPETaTpoméa-yevviATpLag,
napd To YEYOVOC TNC ONUOVTULHAC TULUAC TNC EOmNg aSpdveLog TOU OuoThH-
poatocg {neptnouv 25000Kg m? avnyuévn otov spopéa) .To nientpund &intuo
TNg VACOU, évena TNC TMAPERPOAC TWV GLATPWV HOL TOU LETACXNUGTLOTOU
X/Y tdoewc,ptupd pdvo pépoc Twv Taxéwv auTOV SLaHLUUEVOEWV TOU pelpo-
ToC 8éxeTAL.AVTLIETA O HETATPOMEAC HAL N YEVVATELA veloTavtal t&ial=
TEPG £VTOVEC EMAVAAAURAVOUEVES QOPTLOELG.

ZUVETIAC, 0L TOPOLETPLHEC HAPTUAEC TN ToxUTNTAC TOU OGVEUOU OTa
sLaypdupata P-n mat M-n tov oxnudteov 2 xat 3,6060uv pla evTeAdg

’
eVBELHTLHA , Had "dTL oTaTtLHy eundva, evde éviova SuVapLHoU @aLVOUEVOU.
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TTNV MEAYMATLHOTNTO TPOHELTAL OXL YLO OTATLOTLHA HLECEC YPOAHUUES
ard yia oTatiotind péoec TOVeC HOL HAALOTA ONUAVTLHOU OXETLHA
eUpoug.

3) Me BAoOn TLC SLOTMLOTOOELE CQUTEC WC TMPOC THV SUVORLKEG CUUTEOL=
eopd Tou avépou,da Mpénel Havelc va mEoPel 0Tov HAYOPLOWS TOU TPO-
YOABLGTOS AELTOUOYLAC HAL TWV TOPAUETOWY OOQPAAElas, e enlong oTo-
TLOTLHY TPOoTapuoYT . AUTS onpalvel HASOPLOWA TLudV TACAUETOWY HOL
XPOVLHOV KETAROADY TOUC eviOg TwV ENLTPENTOV Oplwv OOTE O TEPLNTWON
tdoewg TPOC UTEPPOOTLON,TO CUCTNLA EYHALPA VA HELOVEL TLE OTPOYEC
TEOC ACQAAEOTEPEC MEPLOXEC ME Pla enLtpPentd Tupt) RPM/sec.And to
draro népoc, &La Tou mpoypdpplaToc Hadoplfoue AeLToupyla TOU OUCTN-
patoc mpoc péyLotn anddoon Loxvog,dpa Mol evépyveiag avdroya pe TLE
annd XPOVULHNG 08 XPOVLHN TTLYMN EMLHPATOUOEG WECEC XPOVLHA  avepoAo-
YUHEC Mataotdoets.Tnv Suvatdtnia Tng mpooapnoostnrdintag autng,otTe-
poUVTAL TAVIEANG,0L HLExpL oNpepa A/I TOu eunoplou,dTAdEPHY CTPOPWV ,
oTAIEPWV TTEPUY LWV, TV E£xouv eV épel ot A/ 0TADEPNOV OTPOPWV PE=
TARBANTOU PAUATOC, HE TNV &Lapopd dTL OTLE UPNAEG TAXUTNTES QVELOU,N
AELTOUPY LA ELVAL ETLOPAAECOTEON, AHPLPOS SLOTL OTPEPOVIAL HE TLE OTA~
9epéC TOUC OTPOYEC.

Oa onpeLwdel TEAOS OTL,TO CUCTNUA TEOYPALUATLOREVNG AELTOUPYLAG
PE LETAPANTEG OTOOQEC, ETLTPENEL SLAPOPETLHES apxEC PUIULONG, AVAAOYa
LE TO averoroyLnd Sedopéva Tou TOMOU eYHATAOTAONC.ATJEAADS BLAPOPETLHN
9a fTav n pPYdMLON T.x, yLa TRV Aavia B yia tnv eppavia,on’ auinv
otnv EnOpo B TV MOxovo.Em autol Spwc,n SLeEedvnon oTNV EMLOELHTLHN
povésa OA/LO00KW cuvexiletal,da ementoade( 6e uat o pLa SeUTepn puovasda
tnv KA/100KW natamoplgou dEova tUmou DARRIEUS,n omola enl{ong peietn-
onne o010 EpyaothpLo Acpobuvauiunc ond To (6L0 eTMLTEAE(LO HUNXOVLHOV KAl

nataoHeud{eTtal 0to (8L0 epyoostdoLo oinv EAAASA.
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MAPOYZA KATAZTAZH THE ANANTYEHEZ TON MIKPON YAPOHAEKTPRIKON
ZTON KOZMO KAl ZTHN EAAAAA

B. ETEPTriIONOYAOZ
Dr. d' Etat, Dr. - Ing., D.E.A.,YneuBuvog Mikpwv Y dponAexToikwv Tou KAMNE
K.AA.MLE., 190 xAu Aewyp. MapaBwvog, 19009 Miképt ATTIKNG

NMEPIAHWH

To npoéBAnua ™mg opBoAoyikng duaxeiplong kal g evepyelakig aklonoinong tou udaTucou
MAOUTOU NG XWPAag avadelkvietal oe pubutoty Twv Kavdévwy olaodnmnote Tomwng n
neppepelakng avantuéng. H udponiektpikn akionoinon twv ermpaveiakwy udatwy Tou TOToU
TEEPVA KAl and TV KATAOKEUN £pYWV MOAAATMAOUG OKOTIUO TNTAS TIOU Ba AEITOUPYOUV Kat YIa TV
KAAUPN UBPEUTIKWY, apSeUTIKWYV Kat AAAWY TOTUKWY avaykwv. H poppoloyia Tou EAAnvViKoU
"YEWEIBOUC" KAl N apKETA KAAT USPAUAIKOTNTA TNG XWPEAS MPOooPépovTal yid opBoAoyikn
Xpnowyomnoinon tou evdoyevoUg QUOIKOU MAOUTOU Kal yia gupeia aklomnoinon tou Slabéoiuou
"MikpoUdponAekTpiKoU Auvapikou”. AleBvig 1a Mikpd YOpOonAekTpika €xouv neioet ya mv
TEXVO)\OY[KT] afloruoTtia Toug, TV GVTCIY(.OV[OT[KOTT]TG TOUG HE TIG o)\)\eq OUUPBATIKEG TNYEQ
EVEPYELQG KAL YIA TNV UTEPOXN TOUG EVAVTL GAwV TwV_dAAwv ouotnuatyy Hruwv Moppav
Evépyelag. Zm xwpa pag umdpxel MAoUolo udaTiko 6uvouu<o TIOU TIAPUHEVEL EVEPYELAKA
ava&ionoinTto kat dioekatoppupla KWh odeuouv kaTeT0q Xapéveg ot Bakacoa. Tnv idla oTiyun
OpUKTA Kauolua eEavtAouvtal, eloaywyéq netpeAaloeldwv anopulolv 1a cuvallaypaTtika
anoBépata g Xwpag. TNV napouoda epyacia napouctdlovial xpnolueg MAnpogopies
OXETIKA |IE TMV MAPOUCA KATACTACT TOU UdPOBUVAUIKOU OTOV KOOWO, MV avanTtuln Twv Mikpwv
YSponAeKTplkwv avd v UPnAlo, v eEEAEN G WKpoUdponAekTpikng avantuéng otnv
EAAGDaQ, To unohoyloBév and 1o KATIE eAeubepo eAANVIKO HIKpOUSPONAEKTPIKO SUVANIKS Kal TIG
duvatdTeg aklomoinong Tou. Idaitepn pveia vivetal oTig XWpeg tou Eupwnaikol NoTtou ol
omoleq £pxovTial ETIKEPAANG OTNV NAPAywyn NAEKTPIKNG EVEPYELQG and USPONAEKTPIKOUG
otabuoug kat mapdAinAa Baocilouv ta avantuglakd Mpoypdpuatd Toug otn GLAooodia Twv
Mikp®Vv YBponAekTplk®v, ™G MOAAATAOUG OKOTIUOTNTAG KAl TG 0pBoloyIKig dlaxeiplong Tou
evdoyevoug duvapikou.

i. EIZATQrH

©a anoTeA0UoE AUPAADG HATAOTIOVIA N TPOOTNABEL EEAVTANONG TOU TOOO EKTEVOUG OEHaTOq
oTa TMAaiowa wag eonynong. O neploplopévog SatiBeépevog xpdvog Kai )é pog dev
MPOoPEPETA AP HOVO VIO [ MAEYPAPIKY Mapousiaon kat enetepyaoia Tou BEpaToq. H
ETLOEPUIKY) avapopd oTa dedopéva Tou GAOU BELATOG TWV HIKPWY USNONAEKTPIKWY OTOXEUEL Va
anoteAéoel €va e(dog nmAnpogoplakng TUEIdag kal va TpoPpodoTHoel HE YOVIHOUG
poBANUaTtionous.

H udpaulikni evépyeia UMmpPEToEe Kal UNMMpPETEL MIOTA Tov AvBpwno oTo dpduo g avantuéng. H
eEEMEN TwV npodpopwy Twv Mikpwv YBpOnAEKTpIK@Y Xavetal oToug ALWVEG. AgBovouy ol
OXETIKEG, HE TOUG USPAUAKOUG TPOXOUG KAl TOUG UBPOHUAOUG, TIEpLYpARES and Pwpaioug
OUYYPAPE(G, BOuBLOTEG Kat INooulTeg povaxoug. Ot pifeg Toug dpwg eival kaBapd E)\)\nvméq Kat
HaAlota Makedovikég. Ol MPpWTEG OXETIKEG EYYPAPES TEQIYPUPESG  APOPOUV ouomumo
HeTAdooNG Kivnong, Kat pAAloTa 0dovIwTd, Td omnoia anodidovTal otov AploToTEAN (1). H
apxaoTepn OpWG Slaowbeioa anodeEn Unop&nq OXETIKNG TEXVOAOYIAG TWV KAQOIWKWV XpOVwV
glval o nepipnuog MnxcvmouocX Twv AvTkuBipwyv (2). Eikaletal 6T, 10 Uitdpxov anodbepa
TEXVOAOYIKAG YVWONG TwY EAANVIOTIKGY XpoOvwy o€ npoBARUaTa petddoong Kivnong e
00ovVTWTOUG TpoXoUg, OUVERBAAE ONUAVTIKA OTN SIAUOPPWON TNG TEXVIKNG TwV USPAUAKWV
TPOX®WVY Kal avayel TNV MPoEAEUOT) TOU OTOUG HABNTEQ Tou Makedova PIAOCOPOU Katl OToV
Hpwva tov AAeEavdpéa (3). 210 kKAaowkd €pyo TOoU TEAEUTaiou "TVEUPATIKG" UTIAPXOUV
NEPLYPAPEG OEPAG UDPAUAIKWV dlatalewy MEpav auTwv ToU OXETI(ovVTal JE TOV YVWOTO
aeplootpdBro. Tnv unodbeon v v Makedoviki KaTtaywyrn Twv UOPAUAIK®DY TPOXWV Kat TwV
UBPOUUAWY EVOUVAUWVEL KAL TO YEYOVOG OTL Ol MpwTol Pwpalol ouyypageiq mou neptypapouv
AvTiOTOLXES 610Tc'1£,slq avagepovtal 010 Makedovikd moinua nou akoAouBei oe eheudepn
MPOOWTIKY BlaoKeun "......0Upe Kownoou wg v auyni. H Ajuntpa via oéva, g Nupgeg Tiq
enpo6otale 1o £pyo ocou va kavouv. Na okUgouv TiGvw OTOUQ TpOXOUQ KaL va Toug
TEPLOTPEYOUY, TOU NMOTANOU TOU Nt(npou Yupllovroq TOUG MUAOUG..............

O "Aeukdg avBpal”, pe ™ HopPn TNG HNXAVIKNG EVEPYELAG ATOTEAOUOE Yia OEIpG AOVWY Yid
6Aoug TOUG no)\mououq ™mv Kwvntpla duvapn yia tnv kivnon udpotpoxwv optlovtiou 1
KATakopU@ou agova pe okond Kupiwg mv dAeon dnuntplakwv. v EAAGSq, taa udpoTpiBeia,
ot OPLOTEAEG, Ta UNATAvVLA, Ta Nploviompla EUAEIag, ol COUCAUOUUAOL, Ta KAwoToUpavToupyeia,
Xpnolonolouv v duvaun Tou vepou Kal CUUBAAAOUV Ta PEYIOTA OTNV TOTUKY OlKovouid. ZTo
EMOUEVO OXNUA TIAPOUCLAZoVTAL TUTIKEG BECUAAIKEG DPIOTEAEG.
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Mg v ndapodo Twv aldvwv ot NMapadoolakiéq auTég Texvikég EeEeAixOnkav kai
AVTIKATAoTAONKav anéd oUyxpoveg TETPEAAKEG N NAEKTPIKEG pnxaveéq. Napadootakeg Kau
OUYXPOVEG UBPONAEKTPIKEG EYKATATACES aEloToIoVoav Kai aELoTolouy TV SUvapiki] Kal KV TIKA
EVEPYEIA TOU VEPOU via TV MAPAYWYN UNXAVIKOU EPYOU Kal NAEKTPIKAG evépyelag. MoAu npiv ol
EWBIKOl PN Xavikol £YKataoTAioouV ylyavTiaia uSponAekTpikd £pya, XIMASES HIKpA USPONAEKTPIKA
elxav ndn eykataoTabel Kat Aettoupyouoav 1600 otnv Eupwrn kat 1ig H.M.A. 600 Kat otnv
Aola. AuTd ta épya omipiEav Ta MpwTa Pripata Mg Blopnxavikng avantuEng kat enavactaong
Kal aneTéAeoav Toug TMP®OTouc afldToTous BaciKoUc epydolakoUus - BLOTEXVIKOUG Kdal
TOALTIOTIKOUG TIUPTIVEG....ev e

H mpdtn Kat deUTepn Kpion netpedalou kai o MOAepog tou Mepoikol kOAToOU cuvéBaAav
OMUAVTIKE 0TV avabedpnan TG EVEPYELAKNG MOALTIKNG K&Be KpdToug Kal avalwnupwoay 1o
evdlagépov yia ta Mikpd YEponhektplkd Epva. Zuyxpovwg dpxXloe va ylveTal Kowvr ouvednaon
OAWV TWV EUMAEKOUEVWV KAl EVIAPEPOUEVWY OTL TA €pya aUTd elval mMpayuatt ta poéva
agomuota. Ta teAeutala xpdvia mapampeltal oe OAEQ TIC XWPES HId MPAYHATIKA avayEvvnan
™G npowdnong kat Mg eykaraotaong Mikpwv Yd&ponAektpikwv Epywv. H mapatpoupevn
T4on eival anoAUTwS QUOLOAOYIKY] OUVEXEId TNG (0TOPIKNG GUURBOANG Twv MiKpwv
Y6pog}\er<rpu<d)v oToV EENAEKTPIONS, 0TV EKBLOUNXAVION Kal MV avanTuEn 6Awv Twv Xwpwv
Tou Kdapou.

2. TA MIKPA YAPOHAEKTPIKA ZTON KOZIMO

BiBAlOYpaPikéq avagopés Twv apxwv TG dekaetiaq tou 80, OXETIKA HE TO MAYKOOUIWS
BlaBé oo yia eKUETAAAEUON USPOBUVAUIKG, OSNYOUV OF EKTIUNOELG MG Takng Twv 9.800 TWh /
£T0G (TEXVIKE Kal omovo;imd ekpeTaAAeloo duvapko). H nopcyo;évn eveEpyela anod Toug 1dn
EYKATEGMHEVOUC UBPONAEKTPIKOUG OTABHOUG QVTIOTOIXOUOE OTa 23 % TeEPIMou TNS OUVOAIKNAG
TApayouévne NAEKTPIKAG evépyelag (amd mupnvikoUg, BepuikoUg Kal USPONAEKTPLIKOUG
otadpoug). Newtepa otolxela Tou KANE odnyouv oe 15,000 TWh / £10G TEXVIKA KAl OIKOVOUIKG
EKHETAANEUOWO TIAYKOOUIO USpoSuvauiko.

MoAovoTt ta MeydAa YSponAekTpikd anoteAouv m Baor me NAEKTPONIApaywyns o8 GAEQ TIQ
XWPES, XIAGdeq Mikpd Ydponhextpikd elval onuepa oe Aettoupyia. To veyovog autd glval
ANOAUTWS PUOLOAOYIKO AauBavopévng ulodyn mg IOTOPIKAG GURBOATIG TOUG OTOoV EENAEKTPLONO,
oMV exBlopnxavomnoinan Kat Tnv avantugn dAwv Twv Xwpwv Tou Kdouou. H mepinTtwon g
Kivag xpniet daitepne npoooyic. H xwpa aun) Slabetel mAouoloug udatikoug nopoug He
aloAoyo udpoduvauikd. EXTipdTtal 6Tl 10 USpoduvapikd Twv udaTonTwoewv MANolalel ta
680 000 MW ek twv omoiwv ta 370 000 MW eival olKoviK& Kal TEXVIKA eKUeTAAAEUOIUA.
Ovddvta evvéa xIAadeq (89.000) Mikpd YdponAekTpika eixav eykatactabel omv Kiva UExpito
1éA0¢ Tou 1979. ZTnv Eupdmn AstToupyoUv aonuepa neplocdtepa and 16.000 Mikpd
Y 5ponAekTpikd. O apiBuol autoi uniepBaivouy kai Ta aBpolopata OAwv Twv AAAWY EVEPYEIAKLY
ovoTNEaTwY. Ta MAEOVEKTARATA TWV MIKpOV YEponAekTIKOV Epywy évavil OAwv Twv aAAwv
OUPBATIK®DV EVEPYEIGKMV EPYWV KAl TWV AAAWY ouoUdTWwY aglonohnong Twv GAAwY avavewopwy
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YOV EVEPYELAG, N ATIOAEIOTIKA JIKY Toug duvatdtnta dueong éviagng - anoleuéng oto
diktuo, 1 akloruoTia Toug, N MAPAYWYN eVEPYEIDS APIOG MOLO™TAG XwPIG JAKUPAVOELS, N
dglom BIAXPOVIKA GUUMEPLPOPA TOUG, 1 HEYAAN Sldpkeia {wng Toug nou Eemepva akdun kat mv
KAiHOKa avBpmmvng Twng, O UKPOG XpOvog andoBeonq Twv avaykaiwv EMeVOUCEwv, N
NPooTacia Twv MyVITIKOV amoBepdtwy, n GIAIKO™MTa npog 1o mepiBdAiov, N TauTdxpovn
KaVOTIoINoN Kat AAAWY avayk®v xpriang vepou, Sivouv éva anuavTiké npoPddiopa ata Mikpd
Y 3ponAeKTpikd Epya £vavTl OAwV TwV AAWY avaVEDTIHWY KAl CUPBATIKGOV TINY®Y EVEPYELAG. Ta
MAEOVEKTHHATA QUTE EPUNVEUOUY Tr) 0TAON XWPGV JE TUPNVIKY duTdpkela (Ceppavia, FaAhia) va -
£X0UV aEloToMoEL TO OUVOAO TWV USATOMITWOEMY TOUG KAl TIAPAAANAG VA eYKATAAEIPOUV WG N
Biwowa AAAa npoypdupata (1.x. FaANia, aloAkn evépyela). ZTo EMOPEVO OXTUG divovTal KATolEeg
NANPOPOPIEG OXETIKA He TOV dPBUS TWV EYKATECTHEVOV MIKP®V Y BPONAEKTPIKMV.

Xwpa M/Y 2uv. Eykart. loxug Méon loxug
(apBpog) (Mw) (MW)
| Kiva 89000 15450 0.17 i
| TakAia 2200 1800 0.82 |
| ®havdia 175 380 2.17 |
| lanwvia 1350 7000 5.19 j
| Toupkia 110 70 0.64 |
| Néa Znhavdia 1200 320 0.27 |
| EABeTia 1009 686 0.68 |
| Poupavia 301 363 1.20 i
| BéAyto 31 62.4 2.01 j
| AouEepBoupyo 10 1 0.1 ]
| Zoundia 1349 8414 6.24 |
| Npwnv A.lMeppavia 5882 950 0.16 |
| MoAwvia 60 - - }
| NopBnyia 231 825 3.57 |
| ItaAia 1422 1985 1.39 |
| lonavia 1106 1023.3 0.93 )
| Noptoyahia > 100 >100 ~1.00 1

Nivakag 1. Mikpd YBponAekTpikd oTtov koopo (apxeio Opddoq Mikp®v Y SpOonAeKTOIK@V TOU
KAME )

H veltoviki Toupkia ulonolel éva yiyavtiaio npdypappa eykatdotaong Mikpwv kat Meydihwv
Y 3ponAeK TPIKOV Epywv, OUVOAIKAG toXU0G (O0MG e MV eYKATEGTNUEVN LOXU TOU GUVOAOU TWV
povadwy me AEH. Ta 5.882 M / Y mg epuaviag agopouv pévo mv npwnv A, Mgpuavia. O
Xwpeg Tou Eupwrnialkou NoTou (MopToyalia, lanavia, MaAia kat ITaAia) givat npwTonopeg omy
NMapaywyn NAEKTPIKNAG EvEPYEAG aTd LikpoUdponAekTpikoug otabuoug. Eival aloonueinto 61t
ol ;\(d)psq QUTEG £XOUV AVOAOYEG KAHATOUETEWPOAOYIKEG KAl TOMOYPAPIKES OUVONKESG pe ™V
EAAGSa. KpiveTal okémupo va yivel idwitepn pveia mq nepintwan g NMoptoyaiiag, xopag meg
{dlac TaEnc pey£Boug de TNV EANGdA aAAd kai pe avaioyn Slapoppwon avayAupou Kal e
NAPEUPEPEIG UBPOAOYIKEG OUVORKeG. H X®hpa aut) €xel Mv npwTornopia oe oAGKAnpn mv
Eupwnaiky Kowdtnta 1600 and nmAeupdq undpyxouoaq vopobeoiag oxetika pe 1a MiKpa
Y 3ponAeKTpIKG 600 Kal and MAEUPAS aUVTAENG CUVTOVIOUEVWV TIPOYPAUPATWY Kat EKTEAEONG
Mikp®v Kal MeyaAwv YSponAekTpikav Epywv. Ot péxpt 10 1984 eykateotnuévol Mikpol
Y3ponhektplkoi ZTaBuoi (<« 10 MW) eixav ouvoAkn eykateomuévn 1oxu 75.8 MW, gx g
onoiag pévo 1a 9.4 % avixav ot WBIOTEG. To TEXVIKA KAl OIKOVOMKA eKPETAAAEUOIHO
udpoduvapiko Tl’]% NoptoyaAiag ekTunBnke 1o 1984, £10Q péong udpaulikdTntag, Ot
avépyxeTat oe 6500 GWh, péyebog mou avTiatolxouoe oTo 1 / 3 Tng T1OTE CUVOAIKNG
KATavaAwong NAEKTPIKNAG eVEPYEWAS. BAokd Xapak MPLOTiKO TOU MPWTONMOPIAKoU autou vouou,
nou Yneiomee 10 1988, kat apopd Ta Mikpd YBponkekTpikd eival n daopditon 1600 ™G
MARPOUS dlAPAVEIDS TwV OXEOEWV METAEU Twv uTloyn@iwv Yia Vv aveEdptnTn napaywyn
NAEKTPIKNAG EVEPYELAG KAl TWV Snpoalwy UMpeoiiv 600 kal MG Taxumtag Sieknepaiwong and
TIC TeAeuTaiee GAWV Twv OXETKOV e Ta M.Y.H.E. unoBéoewv. KaBopiletal mAnpwg 10
OIKOVOUIKG KaBeoT®g ayopdg and mv avtiotoixn AEH mqg napayopévng evépyeaiag anod toug
aveEdpmTouq napaywyouq. Avayvwpiletal n oUHBOAN TV TEAEUTAIWY OTNV EVEPYELAKN
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autoTéAeld Me MopToyahiag Kat yia To Adyo auTd Slaopaliboviat oL KAAUTEPES ouvenkeg
ayopdq NG napayopévng amd autoug evépyelag. H Ty meg KWh avanpoaappoletal
UNMEPKAAUTITOVTAG TOV TpéxovTia MAnBweoud. To Kpatog £yyuatal oTov 1Slonapaywyos, 6T
aveEdpTNTA PE TN HEANOVTIKY SLAHOPPWON TWV THEOV TIOANONG O0TOUG KATAVAAWTEG NG
NAEKTPIKNG EVEPYELAG, T TN aYOpdag TNG MApayouévng arnéd autous evépyelag Ba Eenepva 1A
90 % ™G TPOAOYOUHEVNC OTOUG KATAVAAWTEG eVEPYELG. Elval evOEIKTIKO 0Tl Tlpg ayopdag
e napayouévng anéd M.Y.H.E. evépyelag itav mv dvolgn tou 1989 ion pe 12 - 13.5 dpyx /
KWh. Eival xapaKTriploTIKO TO YEYOVOG &TL Héoa aTo eNopevo eEaunvo (ano m dnuooieuorn Tou
OXETKOU VOLOU) kaTatéBnkay 344 NANpElG GakeAlol ekdnAwong evdlagépovtog yia EKTEAEOT)
Mikpmv YBPONnAEKTPIKOV Twv oTolwv 1| OUVONKRA TIPOTEWVOUEVT Yla €yKATAOTAON Loxug
Eenepvoloe Ta 600 MW, AEiZel va pvnjoveuBolv ol Mpoomndbeleg Twv MopTOYGAWY Kal Twv
lonaviv via mv npowdnon Twv M.Y.H.E. oTa mAagicla Tou avTigTolxou MpoypaupaToq
VALOREN, Katd T 8idpkela Tou 1989 ntav unéd kataakeur, amv MopTtoyahia 32 M.Y.H.E.
OUVOAIKAG toxUog 14.5 MW evtaypéva ato mpodypappa VALOREN, eve oty lonavia
napatnpeital unEpBacn Tou KATWTEPW APXIKOU TMPOYPAPUATOq HIKpOUSPONAEKTPIKNAG
avantuéne. Eival oAo@davepn n UOTEPNON MOU TMAPOUCLAEL N XWPA Hag  OTo XWpo Twv
M.Y.H.E. 1600 anoé MAEUPAC NMooooTiaiag SEoBUONG TWV MIKpWVY Y SPONAEKTPIKWY OTO EV
AOY® TPOYPAPUA OG0 Kat and MAEUPAS GUVONKAG XPNHatodoTkng oThplEng. H OUYKPITIKA
QvTINapdBeon TG XWPAC HAG HE TIG XWPES Tou Eupwnaikoy NoTou Teivel mpog emainfeuon
Tou pUBoU "Tou TEIT{IKA KAl TOU MUPULYKIOU", oy TaAAKy egnuepida Xpnoonoinoe 1o 1989
QUYKPIVOVTAG Hag He TV MopToyahia. To BepeAhdeES epRTHHA TIOU XpNGEL andvnong eivat edv,
napd Tov epfohiacud pag pe ECU, avantoéape "enapks aplBud eVEPYEIAKMV avanTtuglakwv
AVTICWHATWV.

H uoTtépnon auth sival adikatoAoyn, Blwg edv AngBei unddm 6Tt o avahoyolv amy EAAGDQ
OUVTEAEOTIC EIBIKAG AMOPPONG ava KATOIKO, eival 0 KAAUTEPOS Twv UToAoIMwY Meoovelakwv
ywpmv - eA®v Tou 0.0.5 A (téwg MouykoohaBia, lonavia, ITaAia, TakAia, Toupkia).

3. MIKPA YAPOHAEKTPIKA ZITHN EAAAAA

Onweg ava@épBnke o TPoNYOoUEVN Napdypado 1 eEEMEN TwV Mikphv Y3pOonAeKTpIKWV ApXLoe
omv EAANASA Pe TV KATAOKEUN TV UBPAUAIKGOV TPOXWV, TWV USpouUAwy, TwV udpoTpBeiwv,
Twv nploviomplov Euleiag, Twv COUCAUOMUAMY KAl UpavToupyeiwv. HON, anod Tiq apxeg Tou
ALOVA KATIOLES ATO TIC EYKATAOTACELG UNXAVIKNG agloToinong Tou Aeukou avBpaka elelixbnkav
OE EYKATAOTACEIQ MAPAYWYNG NAEKTPIKNG EVEPYELAS HE OTOXO TV KAAUYN TOTUKGV QVayK®V. 0]
eEnAhekTpiopde, N Blounyxavornoinon kai n avantugn mg Xapag Baoclotnke Kupiwg otnv o0Td
MKPA Y SponAekTpikd MG IBIWTKAG MPpwToBouAiag. EEunakoleTal 6Tt i napaywyn NAEKTEIKNG
EVEPYEIAC aMS TO vEPd avanTuxBnke O OPIOUEVES NMPOVOUIAKEG ToTIOBETIE. AEKASEG HIKPES T
HEYAAES BIOPNXAVIKEG HOVASEG, HE XAPAKTNPIOTIKOTEPEG TWV onoiwv To Béputo, Aavapdg,
BapBapécog, Toitol, EoTia, KavvaBoupyeio Mg Makedoviag, 15puBnkav kata Unkog MoTAUWV
OE AOTIKEG MEPLOXES ™G Makedoviag e o160 mv alonoinon me duvaung Tou vepou. 210
Blopnxaviké Tomio Twv TMEPOXHV AUT®Y, N appoviki guvriunap&n Kal gvaliayn Twv
TMapadoolak®V KTIOHATHV e TNV AdiKA apXITEKTOVIKY, Tnv mAolola BAAOTON Kal TOUG
KATAPPAKTES, OUVICTOUGAV KEVTPA avamTtuEng Kat eviaia 0lKoAoYIka GUVOAQ, nAovola oTolxela
NS NMOMTIOHIKAG Hag kAnpovoliag. H peA&™ ™G eEEMENG TNG UBPONAEKTPIKNG EVEPYEWAS
nepvd péca and mv HEAETN TNG LoToplag KAl Twv eEEAEEWV HIag TIEpIOXNG, TTIOU BEV AOXETN UE
TIC IBLOUOPPIEG TOU TMAEYHATOG TV PIOTEXVIKMV KAl EPYACIAKDY OXECEWV KAOE NEPLOXNG.
TUpugwva pe ta Sedopéva tou K.AMLE., Aettoupyoloav atnv EAAGSa 17 ISwTIKAG Mikpd
Y 5ponAeKTpIKG GUVOAIKAG EYKATESTUEVNG LOXUOG MEpimoy 10 MW mpd ™G avaykaoTkig Toug
gfayopdg ané mv AEH oTig apxég ™g dekaeTiag Tou 1950. H idpuon g AEH pe AMoAUTWG
HOVOTIWAIGKS XapakTipa, N eyKaTtaoTtdon evog eviaiou eBvikou Slaouvdedeuévou NAEKTPIKOU
SIKTUOU OTO NMEPWTIKG TUAHA NG XOPAG KAl ol emTayég TOV KAPOV Tou nTav
MPOCAVATOAGHEVEG OV KATAOKEUN HEYAAWY BEPUIKOV Kat UBPONAEKTPIKWV oTabuwv, £€6soav
Ta eEayopaopéva PKkpd USPONAEKTPIKA OTO MEPOMOPLO Kal 0Tn guvEXEW odnynoav otnv
UTTORABUION TOU POAOU TOUG Kal 0T} SWIKOTH MG AELTOUPYIAS Twv MEPLOCOTEPWY aNo auTd.
EkTOG anéd TV AVAYKAOTIKA £5ayopd KAMOIWwV EYKATAOTACEWY Kal 1 Kpian aTov TOHEQ ™G
KAwoToUPavToupyiag pali e v anouoia {wTIKAG evOOXMPAG 08 TIOAAEG TIEPLOXEG HE nAouaia
HiKpoUBPONAEKTEIKY TIapadoor, odynoe otV eNavadiopyavwaon TOTIKMV SpacMPOTHTWV. 2E
NMOAANEG TOAEIG ™G Makedoviac PEPIKA £YKATAAEIUPIEVA EPYOOTACIA MAPAPEVOUV adlaPeuoToL
HAPTUPES HIAG MAAldG KaAfg emoxng. FloAAG amé ta mponv AetToupyouvia Mikpd
Y BpONAEKTPIKA oOToVTal ONUEPA WG EPEITUA. & AAAEG IEPITTMOELG N TIApoUsia KATABALTTTIK®V
AYWYQV UNEVBUUIZEL AABn Kal KAmoLd IOToPKAa aTuXNHaTa.
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Ixfiua 2. YNoA&g{ppata Tou KataBAnTIKoU aywyou epelnwiévou Mikpou Y&ponAektpikou, To
oNUavTiké elval 6Tt omv idla Béon Ba unopouce kdAloTa va eykataoTtabel £va vEOG 0Tabuog o
onolog Ba eival kat Blwopog, érnwg dAAwoTe NTav nptv and my eEayopd ToU........

H Xwpa pac kat oTov Topéd autdv napouctdlel onpavTiky UGTEPNON Kal NMapakoAouBel Tig
eEeNEEIC pe PEYAAT XpOVIKY Blapopd ¢Aong. MNapd To YEYOVOS OTL n undpxouaa vopoBeaia
nepl Twv Avavewowy Nnywv Evépyerag emtpénet ™ Acttoupyia Mikpwv Y SpoNAEKTOIKWY, N
AKOAOUBOUMEVT TIHOAOYIAKF TIOALTIKY TNG AEH amoTeAel Tov KUPLO avagTaATiké napdyovTa yid
™My nMpo®Anon Twv KAataAAnAwv enevdloewv oTtov  Topéa autov. Ol pExpl onuepa
TPOMOTIONOEIG NG VOUOBECIAg TG OXETIKNG WE T HOVOMWALOKY Mapaywyn, HETAPOPA Kal
dlavoun, and m AEH, g nAekTPIKNG evépyelag eival Betikég eEEAIEEIG aAAd anéxouv KaTd
TOAU amoé TNV Evapuovion Mg Xopag He TG odnyleg g EOK ya mv eAeUBepn napaywyn
EVEQYELAG, MV eviaia xdpT1a evEPYELAS, M BlAcUVEEON TwV NAEKTPIKOV SIKTUWV Kal TV TATPN
anodéoueuon TNG NAPAYWYNC and My HETAPOpd kat M Slavour MQ eVEPYELAG.
Inuepa 1o EAANVIKG Slaouvdepévo ouotnua eivat kupiwg udpoBeppikd, Paoiopevo Kuplwg atov
Alyvim Kal og nAekTponapaywyd CEuyn yia 1o vnolwTikéd xwpo. To 10 e1é€q oxédlo avantuéng
™m¢ AEH, Sivet (Saitepn éugpaon omy eVEPYEIKT AELOTIOMON TOU EI0AYWHEVOU (PUOIKOU agpiou,
Kat TOU €loaywpévou KaBapou avBpaka kat MpoBAENel Ty eykatdgtaon uovadwv auvduaouévou
KUKAOU, GAAd Kal ™V eykataotaon MevdAwv Y&ponAekTplkwv Z1abumv kabwg entione kat 30
Mikpd Y dponAekTpikd Epya. Tnv dla oTiypn, 10 Kévipo Avavewowwv Mnywv Evepyelaq
K.A.M.E.) Eekivnoe pla onuavtikn npoondBela npowlnong twv Mikpwv Y OpONAEKTPIKDV
PYWV, CUCTNUATIKNG anoriuncm%mv MPEAYHATIKOV SUVATOTATWY Tou EAANVIKOU X®MPou Kal Jid
ekoTpateia MAnpoeopnong twv O.T.A, Kal Twv evOIAPEPOUEVIV IBIWTWOV YId TNV EYKATACTAON
TPAYHATIKWY EQYWV.

H UdponAeKTpIK avanTuEn o Xwpa anéyet Kata noAu and éva peAAaviikd mbavéd onueio
Kopeopou. O Topéag Twv Mikpwv YdponAekTpkdv eival kaBapd napbevog. Exatovtadeq
BECEIC MEPWEVOUY YIa eyKaTAGTao KUplwg Mikpav Y&ponAekTpwwy Epywv. Kal eav npayuat o
aplbpoée Twy  BEoewv ya muBavn eykataoTtaon MeydAwv YSponAektpikwv Movadwv eival
OXETIKA MEPLOPIONEVOC 1Blwg oe Kanola and 1a Ydatikd Agpepiopata mg EAAGdoG, autd dev
eival ahiiBeta via 1a Mikpd Y&ponAektoikd Epya. Eniuepa kavelq dev apgiBaiiel mAéov 611 ot
Abyol Tou eMERAAaV TO HOVOTIWALO MAPAYwyNS NAEKTRIKNG evEpyelaq dev UploTavTal TAEov I 6TL
uéoa and mv nopeia avantubng dev eEapaviomkay kal dev upiotavTal mAEov. H anokévTpwon
akoun Kal omv napaywyn NAEKTPIKNG evépyelag anotelel BeTikn npoonTiky. 10 enduevo
OXNUC MAPOUCIAZETAl N EYKATEOMHUEVT LOXUG (Mp®Tn OMAN Tou kdBe {euyouq omMAwy ) o€
oUVAPTNON PE TO £TOG KATACKEUNG TV 8 MiKpWv Y SponAeKTpIKWY TOU AEITOUPYOUV OTUEPT Kal
avikouv omv kuptbmrta mq AEH.
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Synua 3. Minpogopieq via Ta 8 Mikpa YSponheTpikd Epya mg AEH (FAaukog, Ayig, Béputo,
Aylog lwdvvng, ANUUpdG, Aoupog, MKibva, Ztpatog Ii).

ALlopvnpdveut eival n npoondBela g lepag Nohteiag Tou ABw nou BpiokeTal ETKEPAAIG
K4BE AAANG meploxng otn Xdopa and mAeupdg MikpoUdponAekTplkng avantugng. Ta
povaoTipla tou Ayiou Opoug fTtav MAVIOTE 0TV TMpwToNopsia ™G avantugng Tou
nAekTPIoPoU. AG Unv Anopovoule 6T n Movr Batonediou xpnotponoince nphm omy EAGSa
TO NAEKTPIKG PEULA, TIOAU MV and Ta BACMKG avdakTopa. H “emavactaon Twv Kovopiwy"” Tou
Ayiou Opoug, népav amnod TV avakorm Tou xpodviou dnuoypadikol Hapacpol Tou Kal mv
eNdvEpwar} Tou PE vEoUG Hovaxoug (Ol EPIOOTEPOL EK TWV OTIOIWV ElVaL EMOTIHOVEG) ElXE KAt
HIa HIKPT] UIKpOUSPONAEKTPIKT CUVIOT®Od. O8\ynoe oy BEATIOT aflomoinon Tou evOoYEVOUS
Suvapikou (Puolkol kat avBp@mvol nopol), 0 ouyxpoveg HeBodoug Siolknang. Ta Mikpd
YEpoNAEKTPIKA TG XEPOOVAOOU Eival alOAUTWG OUPBATE He UE TIG WBIALTEPOTNTES NG
MovaoTikiG MoAlTelag, ue TV enavagopd oTo MPOOKNAVIO TOU HETAQUOIKOU 0pBdoLou
MPORANUATIONOU, Twv UNapElak@y avalnmoewy Kal Mg NVEUpatiketag. O Spopog via v
aflonoinon Tou Agukou AvBpaxka Tou ABw Sev 1Tav KaBOAoU eUKoAoG. O XapakTnPLopds
"KOKKLVN SEEapevy” yia v deEapevh 9opTang Tou Mikpou YBponAektpikou tng Movig
Ipnyopiou Sev anoTeAei AoyoTexVikg £kppaon ahAG eival eVOEIKTIKOG Twv BUOKOALWY, ™G
BEANONG, TG UMOPOVAG Kal TG EMMOVAG Yia v agloroinon Thg d0vaung Tou vepou. Z1ipepa
ol YSponhekTpikoi Ltabpoi twv I. Movav mg ZipwvoneTtpag, Mpnyoplou, Alovuaiou, diobeou
al Ayiou Mavhou anoteholv Tapadeiypata rpog uiunom, ya 1ig Nepipépeieg, i Nopapxies,
Toug OTA, Toug 1dwTeg, v AEH..

AE{Tel kaveig va avagepBel oto 6Tl oxeddv o VXA Ta yewypadikd dlapepiopata mg Xwpag
UTApYoUV SIAoTIAPTES MIKPEG UBPONAEKTPIKEG EYKATAOTACELG N SlAOUVOESEUEVEG OTO €BviKd
BIKTUO TIOU TPOPOBOTOUY LE NAEKTPIKY EVEPYEIN OKIEG, EOTIATOPIA N HIKPEG PLOTEXVIKEQ
HOVABEG......H MOKIAa Twv AUCEWV EKTAROOEL ATd MV ouvSlaopévn Aettoupyia uSpopuAou -
HKPOU USPONAEKTPIKOU KAl TOV apXdikd UBPAUNKS TPOXO TIOU MAPGYEL NAEKTPIKN EVEQYEL,
péypt 1dtalouoa SIETAEN aflonoinang TG KIVNTIKAG EVEPYELAG XEWLAPPOU Kal pdAlota and
LEPWUEVO ... To KAME katéypaye, eMoKEPONKe Kat cuvéAeEe OAa Ta oxeTika oTolxela ya
auToUg TOUG Mpaypatikoug okanaveiq mg Melomovvrioou, MG Kponmg, g Makedoviag kat
™G Hieipou, Mou and HOVoL TOUG LaKkpld amd Toug edikols TG ETITTNUNG Kal MG £peuvag
MPOBANUATIOTNKAY Kat £AUCaV TPAYHATIKG TIPOPANUATA TPOTEVOVTAG BAUNACTES TEXVIKEG
Mioelq ol omoieg Sev gival apwxnUEVNG emoxng...H Opdda MKpwv Y SponAEKTPIKWY, OTOXEVEL,
W¢ eAGXlOTo Selyga avayvwpiong TG OUPBOARG QUTGV TWV OKAMAVEWV NG
HIKPOUBPONAEKTPIKG QVATITUENG, VA aPlepWOEL MPOOEXWS EOKN £kdoon, va npoBdAel Kal va
ompikel evepyd QUTEG TIQ TIPWTOPROVNIES.. ...

H HETATOAENLKY Tiepiodog ™G EAAGSOG anoTeAel Tv Tpitn MEpiodo ™G loTopiag Tou EAANViKoU
eENAEKTPIONOU, N OToIa XapakMpPIdeTal and My NMpoonabeta yia cvoroinon Twv unapxoviwy
TOMKQOV BIKTUWV o &va Blaguvdepévo cloTnua, v aftonoinon Twv EYXWPIWY
MAOUTOTIAPAYWYIKOV Tmymy, TV gBVIKOTonon g napaywyng, v idpuon Mg Anpdolag
Eruxeipnong HAEKTPLOUOU He HOVOTIWAKA SIKAIWHIATG, TNV avaouykpoTon Mg Xmpag HETA TOV
B' IMaykéopio Mohepo kat Tov ER@UAo. AvaugiBola puBlioTiké poAo oTn Slapoppwon g
avaykne povodpounc eEEMENG ™G NAEKTPIKAG Plopnyaviag mpog v kateubuvon Tou
GUYKEVTPWTLOHOU KAt TOU KPaTikoU LovoTiwAioy SledpaudTioav Kat ol BlalTepoTnTeg Tou X Xediou
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Mdapoah kat Mg olaodinoTe AAANG Eévng Bordelag. O Mapdyovtag autdg yia 1o OXEBIAON0, ™
XENHATOSOTNON Kat TNV EKTEAEON TWV LEYAAWV PETATIOAEUIKGY £QYWV AVACUYKPOTNONG NTavV
TOTE anoAuTa Skalohoynuévog, SLOTL n evomoinon G Ndpaywyng o€ €va eviaio
Blaouvaedepévo dlKTuo OUVEBAAE aTo va emepilovTal oe eBvIKN KAHAKa TOUO Ta YopTia 0U0
Kal To KOOTOG HETAEU Twv KEPSOPOPWY Kal {nuoydvav meploxwv. AvappiBoia eixe 10T
ayvondei n unapxouca Suvauiky Tou I3lwTKoU Topéa mou \Tav ISLOKT TG TEPIMOU TE TPAKOTIWV
HOVAdWV Mapaywynig NAEKTPKNG evEpyeldg. £10 Bwpud TNG OUYKEVTPOTOINONG TG EVEPYELAQ
HUOLAOTNKAV Ta MEPLOCHTEPA AMO Ta AelToupyouvTa 16Te Mikpd Y dponAekTtpuca Epya napd myv
aflomioTia Toug, TN BUWCILOTNTA KAl TIG TACEIS AAAWV XWpWV Ol OToieg MapdAAnia pe 1o
OUYKEVTpWTIoNo omplEav kat 1a Mikpa YdponAekTpikd Epya. To eav Ba priopouoe toTE 0
I510TIKOG Topéag va eNWUIOTEl TO €pyYo ToU OAKOU eEnAekTptopol NG Xwpag Kal g
aElonoinong TWV £yXWPLWY MAOUTONAPAYWYIKOV TINYOV ™G anoTeAel [0wg LoTopkéd aiviypa.....

4. TO AITIETPO AEIXNEI TO APOMO ETHN T.A.

AKOUN Kat pa anAn Bspnan Tou UKpoUSpoNAEKTpUOU oknvikou atnv Eup@nn, dev agnvel
TAEOV Kavéva MeplOwpLo KABUOTEPNOEWY 0T XW®PA HAG..... AvTtiBeta unopel va agunvicel ta
Uyl KUTTOPA TG MApAYWYIKNHG UINXaviie MG XWpag Kat va evepyorowjoouv mv o AavBavouca
KaTaotaon avaykaia duvauikn...OL OTA omv Eupwrn evdlagépovTal Yia TiG eEeMiEelq oe 6Aoug
Toug TOUEIq, avnouyouv, mpoBAnuatiZovTal kat a§lomolouv HovoL Toug 1 08 ouvepyaoia LE
BLOTEG TIG UBATOTITMOELS TOUG....TO XAOUA Tou pag xwpilet and Tig aAleq EUpWNAIKEG XDPES
OTOV EVEPYEIAKO TOUEQ (UE HIKPOUSPONAEKTPIKEG MpoTepalpdTNTEG) dev Ba YEQUpwOeL xapiv
me KovoTikiig aAANAEYYUNG aAAd Xdptv TG unépPfaang TwV SUVAHE®Y Lag, ™G EMAvAKmong
TOU XQUEVOU SUVAOUOU Hag, TWV SIKGOV LA PnudTov, te owotd SIAcKEAOUO Kal IPOG T GwaT
KaTeuBuvon (HOTE VA TIPOECEYYIOTEL TO OPIO ™G KEKTNUEVNC MikpoUSponAEKTPLKNG TaxU T Tag.
H eEokeiwon Twv OTA Ue To oUvolo Twv eupwndikwv dpdoewv anotelel “avaykala aAdd oxi
Ikavri ouvEOrRkn" Yia TN HEYIOTOMOMON NG AVTIKEWEVIKIG avanTuElakng ouvaptnong MoAA®V
HETABANTOV ™G Tormkng AuTodoiknong kat Tou EAANVIKOU Xapou, mou anoTteAei Kat Tov KUpLo
0T0X0.....NMBavA MpoakoAAnon o€ pia anAr avagopd oTa NMpoypdpuata Hoévo, givat oTelpa Kat
fa NTav QvemnmapkAg YA WA OTOLXEIDON TMPoogyylon TG efeAAKTIKAG SUVAMIKNG TwV
avanTtuEakmv MPoYPaUpaTwy kal Suvatomtwy aflonoinong toug ané toug OTA. Anatte(tal va
TEOEl MPONYOUREVWG XWPOXPOVIKA TO BEUa Kal va oploBoldv ol apXikéG Kal oL OPLaKES Tou
ouvOnkeg kal Ta dedoyéva Tou....

O Ywpdxpovog Twv Mikphv Y BponAekTplkog eivat kaBapd avantuflakdg...Ouwg, eival aAnbela
OTL N TomKy AUTOBI0(KNON TPOCHEVEL TA PEYIOTA AMO TIG KOIVOTIKEG TIPWTOPBOUAIES. ... Ta
£MOUUNTA KAl EUKTAia amoteAéopaTta MG evepyEldKNG aflomoinong Twv udaTK@OV MOPWV
oxeTiZovTal Je ™MV SuvaTOo™MTa AAAUCISWTOV TTOAAATIAGY BETIKGV ETILMTOOEWY 0V avanTtuén
KOl TV OIKOVOWIa TwV MEPLOoXOV £0Tiaong kal mpolnoBéTouv opBoAoyikd BEATIOTO oXeBA0U0,
MPOYPAUUATIONO, KA TIEPIPEPELAKT KAL EBVIKY] OTPATNYIKY, £vav gupl Kal HaKpdXpovo opilovTd
avTIAWEWY, HIA KAA®G EVVOOUMEVN avaMTUEOKY ETUOETIKN TAKTIKNA...., CUVEPYEWD KAt
ETUKOURIKOTNTA 0 HAQ Td £MINESA OXEDIAOHOU KAl ANYNG amnoPpacewv.....

Eival aAnBeta 6Tt ot OTA yaxvouv 1o Spdlo yia mv KovémTa yila mv eKTEAEON NIAPAYWYIKDOV
Kal Bloowy pywy, OTwG Ta MIKpa YBpOonAekTpIKA............. Kal 6pwg a Jikpn Kowvdmnta n
BopeldTepn Kowvdmta Mg Xapag akpBwg o anéataon avanvong and mv EAANVoBoUuAYapiko
MeBb6plo, To AyYlOTpo, BEiXVEL TO BPOHO.......... MANWG OUwg eival kaipdg ot OTA and povol
TOUG Va 0TAPATICOUV VA ANOTEAOUV TOUG EMAITEG TWV KPATIKAOV EVIOXUOEWY, va avahdBouv
Kanoteq vEeC MPWTOBOUMEG Kal va MPOOAPHOOTOUV KaAUTepa 0To OUYXPOVO MVEUHA NG
Eupwnaikig ApXITEKTOVIKNG Kal va anodei§ouv 6Tt T.A. xelpapeteital; MAnwg véeg peBodol
eEQOQAAIONG MopwWV, YVWOTEG wq Leasing, B.O.O,, B.O.T, Mpoogépouv kanota Auon; Minwg n
ApHOVIKY) OUVEPYAOIA JE TV IBIWTIKY MPWTOROUAIA TPOCPEPEL YOVIHO £3aPog YIa EKTEAEDN
NMapaywylkOv €pynv; MITKG N AoYIKA TG auTOXpNUaTodOTNONG 1 XpnHatodoTnon pitwy dev
stval anopptnTéa Aoyik; MNMnwg ot MIkTEG AnpoTikég ETuxelpnoelq eival MeploooTepo BLOUILES
anod TIq avTioToleq aulyelg; Omoleq Kal va elval oL anavTioelg 0Ta avwTEPW EpWTHATA, TO
YEYOVOC Eival éva: OTL lia nmapapefopa Kowvdtnta mg Makedoviag eival éva napadetyya npog
pipnon....Ze Alyo n ouykekpluévn KotvomTa 8a vivel OIKOVOUIKA auTtdpkng, He aTabepd ¢ooda
nou Ba TV KAtaoToouv KKAvl va XapdEel auToduvaun avamTtugiakn Kal ETXERNHATIKN
TAKTIKY... To Mikpd YSponAekTpikd Epyo Tou AyyioTpou, amoTeAel KApmnod QpUOVIKNG
ouvepvaoiag g Auyouq Kowvotikng Emixeipnong Méyag AAéEavdpog, tou KAMLE. | Twv
QUTOXPNHUATOSOTAOV IBIWTWY, TWV KATACKEUAOT®V, Ha MAVEUPWNAIKA MPpwTid KAl MpwToTuTia
oTov Topéa ™G T.A., TNG EVEPYEWNG KAl TOU OUOTHUATOG autoxXpnuatodéTnong, €va
NMAveUpWNAIKO PEKOP CWOTOU MPOYPUUUATIONOU Kal TaxumTag ekTEAEoNG..To oUVOAO TwV
AVayKaiwv yla To £PpYO TIPOUEAETMOV, TEXVIKOV HEAETOV, KABWEG KAt TWV OKOVOUOTEXVIKMV
HEAETOV yia Tnv idpuon g Alyoug Kowvotikng Emxeipnong "M. AAEZANAPOZ™ £xel
eknovnOel eE' oAokAnpou and mv Oudda Mikpwv Ydponhektpikwv Tou KAME (4,5,6). To €pyo
Ba anonepatwdel kat Ba 1Bl o AetToupyia EVTOG TOU TPEXOVTOG £TOUG.
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Zxnua 4. Eva anéd ta udatoppelpata Tou Ayyiotpou.

Ma va Kapno®opraouv TETOIEG SPAOEIG MPENEL va UNIEPEOUV OUVBNKEQ aNOAUTWG CUUBATEG HE
Tic oUyXPOVEG avTtMielg, aneykAwplold anod Tig naboyéveleg, mv AavBavouoa duoTpayia Kat
mv nadoAoyla ™ dIOIKNTIKAG avendpkelag g T.A.

O KQTaKEPUATIONO6G ™M T.A. 0g 6.000 nepinou OTA, ol ToTOYpapikég OUVONKEG, TO TIAOUOLO
avayAugo Tou EAANVIKOU YEWELBOUG, Ol EVTOVEG EVAAAAYEG TWV YEWYPAPIKOV XAPAK TPIOTIKOV
™Q XMPAG, N AVOUOLOYEVELD TWV MPORANUATWV Kat Twv SeSOUEVWY anoTeAoUV TV KUPLOTEET
omtoBéAKoUoa Oe KEBe MPoonAbela KEVTPIKOU axediaopou kai aklomoinong Twv MPAayHaTiKGOV
QUOIKOV TIOP®V......0l HIKpEG KoVOTEG Kal ANLOL, TIOAAEG POPEG YEWYPAPIKA GTIOHOVWHEVOL,
oE Vnold, ota ouvopa, 0t opetvolq Oykoug, xpriZouv 1Blaitepng apwyng amnd Toug
peyaAutepoug OTA mou Telvouv va HoVOTIWANTOUV TO TIOAITIKO EVOIAPEPOV KAl TIG XPNHATIKEG
EVIOXUOELS.....EANOXEUEL 0 KivOUVOG NG amoBwpdKiong Twv ouvépwv, TG NMANBUOHAKAG
aQalpalng Twv opelviV MEPIOXMY KAl TWV VNOl®y, €4V oL ANTITEG anopAagewv eivat oL HeYAaAol
SrpoL.... Kal 6pwe, TOAAES popég, ol aropovwpévol OTA BlaBéTouv ompavTkOTERA PUOIKA
npooévTa Ta onola eav aflononBouv e m Pondela Twv Tpoypappatwv Mg EOK prnopouv va
Bwpakioouv TIC “MPOPBANUATIKEG MEPLOXEG” KAL va GUUBAAOUV TOAU TEPLOOOTEPO aTNV
MEPIPEPEIAKY, QVATITUEN KAl TNV €8VIKNA olkovoula anéd 6t hid oupPartikr - KOO TUNN dpdon oe
&va pevaAUtepo OTA... To MAoUOL0, GAAG AVOLOLOPPA KATAVEUNHEVO HIKpOUSPONAEKTOIKO
SUVAUIKS, anoTeel ™MV MPWTN NMPOTEPALOTNTA...uvuies Autd anotedel éva €lbog "nBikou
OUVTQYHATIKOU KabnkovTtog”

H ocupBoAn Tou KAME aTo épyo tou Ayylotpou dev elval “to T£A0G piaq npoondbeiag, oute N
apxni Tou TEAOUG, aAAd pdAAov 1o TEAOUG NG apXng, MIOG HAKPAG OUYKPOoTNnuévng mopelag
npog TV MikpoUSponAeKTpiky avantuEn mg Xwpag”. Htav aniA@g 10 np®To owoTd Bia o'
aumv mv uaxgd npoondseta..To Mp®To Brid, MPOG MV OWOT KATEUBUVOT) KAl HAAMOTA HE TOV
0WOTO BAOKEALON6. ETNV MOPEIA Yid TNV AEoTNonoT Twv EkATOVTASWY USATONTWOEWY KABE
YewYpagkoU dlaueplopatoq mMg Xweag, 6d Npénel Kal Ta endpeva Bripata va £xouv T0 owoTo
BLAOKEALONO..... ANWOTE, “Tov Bruatiopd dev Tov divouv ol BpadunopouvTeg.”. To AyyloTpo
Selyvel 10 Jpdpo ywa v xewpapémon ™¢ Tomknig Autodloliknong, To KAME kal ot
QUTOXPNHATOBOTES UAOTIOWOUV VEEG TOAUNPEG IBEEG,

5. MIKPOYAPOHAEKTPIKO NAPON KAl MEAAON

EkatovTddeq Uikpd udponAekTpikd épya k\mopoUv vad gykataoTtaBouv oe MOAAd uu(gd Kal
HEYGAQ USATOPPEUHATA e ONUAVTIKY OUMBOAY] 0TO EAANVIKG EVEPYELOKO 1004UYL0, 0TIV EAANVIKY
olKovopld, otV TOTIKY - MEPWPERELKT avanTuEn. NdvToTe ot BOpeleq Meptoxeq ™G Xwpag nrav
NPWTONOPES OE TETOIEG TPWTOROUAIEG. AvagépBnkav nponyoupévwe ta napadelyuatd g
KevTplkig Kat AUTIKAG MakeSoviag kal g Xepoovnoou Tou ABw...H Bopelog EANGSQ StaBETel
GAAWOTE OAA TA QUOIKA MPOOOVTA KAl TOV Avaykaio duvapioud and nieupdq avBpwnivov
noépwv..... Ac unv Anopovouue TV HeydAn ebvikn onuaocla ™q Makedoviag, g Opdkng Kat
™e Hnelpou, aAAG Kal TNV MOAUMOIKIAN QUVELCPOPA TWV MIEPIOXWV AUTWV OTNV EBVIKY otKovouia.
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O 3pduog yia TV HiKpoUSponAektpikn avantuén g Bopeiou EANGSOG pnopel va anoteAéoet
IQ OUYKPOTNUEVN 0TaBepn Tpoxd Kat va Stadpapaticel 10 pOAo £VOG TPAYHATIKOU EAKUOTYH
LORENZ, péoa 01O XAOTIKO TAEYMA TwWV TPOOTABEIdV Yid EMAUON TwWV EVEPYEWAKKY
MPOPBANUATWY TNG XDPAC... TO EVEPYEIAKG OKNVIKO MG XWpag napouaiale NAvVIOTE aVTIPATELS
KAl OUVEXT HETABANTOTNTA. INUEPQ, TIOU O ATONXOS TWV KAUDWVIOUMV TWV HETABOAWY TNG
YEWTOALTIKAG GToV TEplyupd pag ouvexiZel va oTpoPAiZel Ta mavTa, dev undpxel Mepldwpld Kat
TIOAUTEAEIQ ATIOUOTAC {IAG OUVEKTIKAG MIKPOUSPONAEKTPIKNG OTPATNYIKAG..

H otopia pnopel va nailel MoAAEG qpopég Tepiepya naixvidla. TTOAAEG (popég TPOTPEPEL
EUKALPIEG OF MEPLOXEC va avadelxOUv 08 oNUaVTIKA KEVTPA TEPIPEPEIAKNG KAl OLKOVOUIKNAG
avantuéng. :

Ev®d 0TIC apX&q TOU alova, Xwpic kapd e§wyevry ompEn, N BTk MpwToBoulia eixe KAvEl
ONUAVTIKES TIPOOTIABELES YId ™MV £YKATAGTAOM MIKP®OV Y SponAekTpIKOV AvTiBeTa, Onjpepd mou
elval eEao@alMauévn 1 otkovoplr) aAANAEYYUN Twv KovoTikav eTaipwv Uag ya my avantugn
™G XWPAS, YiaTi dev eyKadioTatal ONUAVTIKOG aplBuos avTioTOLX WV £PYWV,

6. IYNTOMH ANAOOPA ETOYI YAATIKOYZ MOPOYEI THE XQPAE.

Oc yvwotov, n Xopa pag esival dinpnuévn ota 14 udatikd dlapepiopata Tou ETOUEVOU
OXAUATOC, KATA TPOTO EVTEAQXG aveEApTNTo AMO TN YEWYPAPIKN Saipean Kal SLOKNTIKN
Staipeon, aAAd Le Baon kabapd udPOAOYIKA Kal USPOYEWAOYIKG KptTpLd.

Sxaua 5. Y&atika Awauepiopata (1: A. Tedondvvnoog, 2: B. T[ledomévvnoog,
3: A. Nehonodvvnoog, 4: A. 1. EAMASq, 5: Hiepog, 6: ATtki, 7: A. £1. EAAGSa, 8: Qecoalla,
9: A. MaxeBovia, 10: K. Makedovia, 11: A. Makedovia, 12: Opakn, 13: Kpin, 14: Nnoot
Avaiou)

MeAétec tou KAME (7,8,9,10,11,12,13) amodeikviouv 10 EPIKTOV Tng duvatéIntag
£YKATAOTAOTG EKATOVTASWY MIKpGV Y BponAeKTpIKOV O WK 1| Heyaia udatoppevpata. 210
ENOUEVO OXNUa napouotdletal povo 1o nANBog Twv efeTacBéviwy and mv Opdda Mikpav
Y 5ponAekTpikv Tou KATME Baoikov MoTap@v Kal napanotduwy yia kabe udatikd Slauepiopa.
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ZyNua 6. AplBUog TV EEETACBEVTWV KUPIWY UBATOPPEVHATWY avd udaTiké Siauéploua.

H ouvoAikn eketaoBeioca éktaon eival mepinou 45 915 Km?2 kat avTiotolxet nepinou ota 35 %
mGg ouvoAlkng éktaong twv 131 913 Km2. Ta avé udatkd Slauépiopa avtioTolxa edagika
MooooTA NAPOUCIAovTal oTO eNGUEVO OXNUA.
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Zxnua 7. flocootd tTwv e Tacbelowv ekTAoEWY ava udaTtikd dlauépiopd.

To ouvoAikd amotiunBév anod 1o KAME (9,11) Bewpntikd udpoduvauikd TG Xwpag eival mg
Takewg Twv 30 TWh / £10q. Tpldvta dloekatoupupla pikpoudponAektpikég KWh/ £€10G 0deUouv
Xapéveg mpog 1 OdAaocoa..... H avtiotolyouoa BewpnTiky) UIKPOUOPONAEKTPIKG TPOG
eYKATaoTaon oYug eivalt Mg Tagng twv 3.412 MW, O péoeg TIHEG ™G "etblKNQ
UIKpOUSPONAEKTPIKAG LOXUOG" Kal TG "eIdKAG MUKVOTNTAG UIKPOUBPONAEKTRIKOU duvapukou”
g Xwpaqg eivat avrtiotolxa ioeg pe 74.3 KW/ Km2 kat 0.651 GWh / Km? kal anoTteAouv
EVOEIKTIKA PeYEBN NG ouvoAlkng efetaobeloaq emgdvelag. Zto onueio autd Kpivetal
anapaiTo va avapepbei 6T MpoyevéoTepeq exkTiuRoelg Tou Committee on Electric Power/
Economic Commission for Europe/ United Nations (14), katatdooouv m Xwpd pag oty 6n
Katd oelpd B€on PeTAEU SAWV TwV Eupwndikwy KpaTtwy and NMAEUPAS CUVOAIKOU ETILPAVEITKOU
eldlkou udpoduvauikou (ot oxetiky T 0.87 GWh/ Km2 cuuneplAauBavetal kat 1o
aklonolotuevo and T undpxouoeq USPONAEKTPIKEG eykaTaoTdoelg g AEH). Téoo ol
ekTIuRoelg Tou KAME 600 kat avwTeépw avagepbeloeq npoyeveoTepeq ekTIiUNoelg divouv Eupaon
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0T ONUAVTIKY] UOTEPNON TIOU NApOUOIAlet N XWpa Uag O OXEON HE T1g Eupwnalkég XOpeg ano
NMAeupdc evepyelakng afloroinong Tou eAelBepou MikpoUdponhekTpikou duVaulkou. ZT0
EMOPEVO OXNUa napoucldfeTal N avd Yewypa@lkd Jlapépopd Katavour Tou
HikpoUSponAekTplkou duvauoU. Ot NApousIalOPEVES £BW EKTIUNOELS adlkoUv alobntd TIQ
SUVATOMTEC ToU MakeSoVikoU X(WpOoU (OUNPWVA PE LETAYEVEDTEPEG ETUTOTIEG HETPNOELG Kal
ekt oelg Tou KANE).
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IxAHa 8. MiKpoUBpOoNnAEKTPIKG SUVAUIKO HEPKDY YEWYPAPIKOV SIANEPIONATWV.

O1 napouolaZOPeves €3¢ EKTPNOEIG ATODEIKVUOUY TV aloBNT unepoxn g Hneipou évavtl
TV GAAWV SlAEPIONATWY TG XdPag anéd MAeupds adéopeuTou udpoduvapikou. H napoucia
Mg opooelpaq Tne fivdou ennpealel aobntd Ta aTHOOPAIPIKA KaTtakpnuviopata kat Tig
SUVATONTES YIa eyKaTAoTaor MiKpv Y BponAekTpikdy. Me Baon TG arnoTUNOELG Tou KAME N
Hnepog éxel epinou 38 % Tou GUVOAKOU BewpnTiKoU UBPOdUVaUIKOU TNG XWPUG, MoAudpiBueg
BE0ELC Yl eyKaTAoTaon MiKpMV YSPONAeKTPIK@V OUVOMKAG loxuog 1.311 MW MEPLUEVOUV YIa
aflonoinon ota Bouvd Tng Hneipou......... To dlo oupPaivel kal oTa OpElva TUNRUATA NG
MakedovIkng yng kat mg unoddoinng EAAGdoG....... AT MAEUPAG £EOIKOVOUNGATIG EVEPYELNG, OF
T.0.E. (1lvod0vapol 1ovol netpeAaiou) kat T.C.E. (1l00duvapiol Tovol GvBpaka) 10 adéopeuTo Kat
avagloitointo MleoUépog)\sxrleo Auvapikd MG EANAdog eival avtiototxa g 1dEng 2.57 x
106 T.0.E. ka1 5.14 x 10 € T.C.E.. Auto mépav ané mv npooTacia Tou MEPIBAAAOVTOG KAl MG
BlapUAaEng Twv AYWTIK@OV anobepdtwv Tng Xmpag delxvel kal mv Ta&n peyéBoug g
efolkovounong ouvalAaypaTog.........

7. MIKPOYAPOHAEKTPIKH MAOOAOTIA TOY EAAHNIKOY XQPOY

Ta 3lebv) Sedopéva emBArlouv, opioBeTOUV Evav KaBOoAKO Kal piikod avanpooavaTtoAlopd mq
CUNTEPIPOPAG Kat TG OKEYNG TOU ouvoAou Tav EAMvav moAttav. H duvapikn tov payddiey
eEeANEcwV eTUBAAEL CUVEXT TEXVOKPATIKA avalnon, ouvexn Kal apTa evnpépwan, umeuBuvn
eMIBETIKY TAKTIKN Kal OXL MadNTIKn duuva XapakwpaTwy... Ta nocovog onpaciag EY XEPNLATA
MPETEL VA avTIKATACTAOOUV Ol HAKPOTIVOEG Kal PIAOB0EEG BpAoELS.... Td adlggoda dpdoewv
aUPIBOAOU BlwOolpdTNTAG MPETEL VA AVTIKATAOTAOOUV Ol EYYUNUEVNS AMOTEAECHATIKOTNTAG
NPWTOPROUANIEG TIOU KOLVUS AKA KAl OIKOVOUOTEXVIKA gival Blwotueg. Ta Mikpd Y &ponAeKTpIKA
UMOPOUY Va arnoTeEAE00OUV TV aTHolNXavl) g [Mepipepelakng avantuéng.

Ta npoypdupata PIKpoUBponAeKTplkoU TMEPLEXOUEVOU, anaiTolv gupuTNTd OKEYNG Kat
op\ZOvVTWV, PIAGBOEN EVATEVION TOU HENNOVTOG, UNEPBaoN TG OULBATIKNG KabnuepvOMTAG KAt
Bev £XOUV KAWA OXEOT HE MV EVUNAEPXOUOQ HEPIKEG POPEG HUWTIKN ECWOTPEPELT NG
1)O0OVOG NMPOOTIABEING KAt TWV "¢ TOWV TIPOKATAOKEUAOUEVWY AUOEWV",

H MikpoUdponhekTpiky OmioBéAkouoa opeileTal Kuping Kat omy eAMI TIANPOPOPNOT| TWV
UnoYmPiwv XpnoThv KABGOG Kal 0E Hid oelpd and naboveveleg (BAETE EMOUEVO oxnua). "Aev
UTIAPXEL Kavéva GAAOBL 0 Kavévav, yila kabuoTepnoetg. OUTe va povorwAolpe mMv olgpa yua
NMANPOPOPNON TWV EVAIAPEPOLEVWY. AVT] va KAVOULE EUXOAOYLA Yia TIOTE B YivEL PpONvoOTEPO TO
4uopPo MUPITIO YIa va KATAOTHOEL BLdOa Ta pwTOROATAIKG, avTl va mepuévoupe note ot
AVEPOYEVVHTPLEG Ba KATaoTolv éva afomoTo Pounxaviké npoiov celpdq pe PEANOTIKY
BuipKela LwAG, ag LEPAPXTICOULE TOUG OTOXOUG UG HE MPAyHATIKA avantugakd KplTpla Kat ag
anodeXToUHE AUTO TIOU Elval auTanddeKTo........ MpoTtepatdTTa 0Ta MiKpd Y BpONAEKTPIKA OE
oA v HnepwTy EANGSa, ye enikepalig Mv Makedovia, mv Hneipo, ™ ©pdkn...
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IZxnua 9. Tunukd oteped PBeATtotonoinong cvmywwonxwv rvepvexaxwv AVTIKEUEVIKQOV
ouvapTAoEwv Tou odnyei 0Tov KABOPLOUO NG “HikpoUdpoTIauonG” (aploTepd). EEdywvo g
MikpoudponAekTpkniq MNaBovévelag Tou EAANVIKOU xwpou (deg1d).

H unepoxn Twv Mixpwv Y SponAexTpikov EvavTl Twv AANAWV oUUBATIKWY 1) AVAVEWOSIHWY HOPPLV
EVEPYELAG eival eppavng edika omv Hnelpwtik EAAGSa. H BéAtotn aflomoinon g
"AVTIKEWEVIKNAG OUVAPTNONG” TNG 0pBOAOYIKNG aflononong Twv avavewoiiwy QUOIKGLY TOpwY
max F (M/Y, avepoyevvnpieg, yewBeppia, Bopdla, wToRoATAlKA, KA. ) HE tEpApXNON ™G
ecptmérnmq, ™me oKomUéTNTAG, TG BwowdTnTag, Tng aglomotiag Twv mbaviv Alcewy,
odnyel autouata oe £va Kai Hovadiké guUTEPACHA. OT1l 60 mpénel va akoloubnbei 1o
napadetyha GAWV XWpwv, Mou apou MPoNYOUPEVWG ENVTANCav OAES Tig Béoelg eYKATAoTAONG
Mikpwv Y6pon)\exrpu<wv £Xouv MV NoAuTéAEia va npoxwpouv KAl O€ eEVEPYELOKA Talyvidia
auPIBOAOU EVEPYEIIKNG Kal ETIEVBUTIKAG AELOTIOTIAG......MOVO £T0L ) ouVElOPOPA OV €0VIKN
omovouto 6a eival n peyiotn duvam. Akéun kal oTnv nepintwon mou npoonabroel va B£oel
KaVveiq pabnuatika to 6Ao mpodBAnua (KAFE, MikpoUdpénavon tou EAAnvikou Xwpou, (15)),
UIOBETOVTAG TEXVIKEG UN YPAUUIKOU MPOoYpaupaTiopoy, n Alon eival pikpoUdpOonAEKTPIKY kal yid
O6An My HnelpwTikr EAAGSa (kat 1Blaitepa yia mv Makedovia, Hnelpo, Opa K)o

To eEdywvo NG UIKPpOUBPONAEKTPIKNG NMABOYEVEIQG TOU EAANVIKOU XWPOU TOU AVWTEP®
oX\NaTog, avagépeTal 0To UNApXov EAEUBENPO BuVauIKS, OTO BeEopIKd nAaiolo nou dev xprilel
EKOUYXPOVIOUOU, 0TNV EAAEIdN OXETIKAG avwTdtng nadeiag, oTnv avenapkn nAnpogopnon
Kal TEXVIKT) oTPIEN Twv eVBIAPEPOUEVWY, OTIG AOUVTOVIOTES NMPOOTIABEIEG TWV EUNAEKOUEVWY,
KalL 0T ENEVBUTIKA XPNUATOSOTIKA npoAripaTta......

ZTOoV OUYXPOVO KOOHUO pag, pe TG paydaleq Texvo)\oyu(éq eEeAikelg kau v gvrovn
HETABANTOTNTA OTN JIEBVH PO TWV YEYOVOTWY, N ouvexng pon NMANPOYOPLOV Kal OTOLXEIWV
anoTeAel Kupiapxo pubutoTn Twv anopacewv ol onoleq npenet va £xouv cuuBatodémrta peTagu
TOUG, OUOLOYEVELD KAl va avTanokpivovTal MARpwg oTiq avaykeg m¢g Torukng Autodioiknong,
Twv Meppepeiyv, kat MS Xwpag, mMe 15wTKAG MpwToBouliag kat Twv MoAtwy, oe yia eviala
KalL KaAG opyavwpévn evepYELkn (kat oxi puévo) avantulakn oTtpamyikn. Aebouévou oTt
ouvnewq Ol TOTIKO{ APXOVTEG BEV £XOUV EMIYVWON YIA TOUG nAouTonapaywywkoug nOPOUG, TOUg
AVAVEROWOUS PUOIKOUG MOPOUG KAl TG MPAYHATIKES duvatoINTEG TOU YEWYPAPKOU XWPOU
enonteiag Toug, 1o KATE €xel cvc)\cBm HIa EKOTRATEId MANPOPOPNONG, EVNUEPWONG KAl
TEXVIKNG Bonbelag Twv OTA mou éxouv onuavtiko cééoueum Kat cvcﬁlonomro UEXPt onuepa
udpodUVAlKO, N ontoia PpEpel MV KwSIKN AaTviki ovopacia S1C.K.L.E..
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Ma va anopeuxBouyv Aadn oy Nepaltépw Mpo®onon twv Muipmy Y EponAekTpmmy atm Xopa
Kal yia va pnv vapkoBeToUvtal o1 Npoomdfeles 1npog v KaTtelbuvon auTh TpEMEeL Va
gruonpavBouv Bacikd oToXE ™G IKPpoUSPONAEKTRIKNG radoloyiag tou EAANVIKOU Xwpou. Ta
MikpG YOponAekTplkd, dev eival ouTe anﬁfd ouviABn USpauAika £pya, 0AAG oUTe Kat peydAa
UBPONAEKTPIKA Epya oE ouikpuvan. NOAAEG POPEG oL EMAEYOUEVEG AUCELG JEV AV TATIOKpivoVTaL
oTa npaypatika Sedouéva ag MERLOXNG, OUTE OV ETUOTNUOVIKY KAl TEXVOAOYIKN
SeovToAoyia. ANAEC POPES KATOLOL OPAOOY Yid MKpa YDONAEKTPIKA OF BECELG OTIOU UTIAPXOUY .
SeuTeEPEUOUONG oNUaociag Tny&g, ol onoieq yia Sldpopoug AdYouq £Mauoav va UTApXouV,
NpwTOBOUAES " BIKNV" ETUOTNUOVIKWY TIROYRPAUPATWY Epeuvasg eEQCPANI{OUY XPNHATOdOTIKY
OTHPLEN Yl £YKATACTAON “MPWTOTUNWV" MIKpWY USPONAEKTPIKGOV Epywv Ot DECELG Ti0U
KUPIOAEKTIKA dev uTtdpxel udatdppsupd.. Exel napampnBel va unepdlaotaciodoyouvral Kal
UTIEPKOOTOAOYOUVTAL Ta avTioTolxa £pyd, Xwpig 6pwg va anoxAeigtal To aviifeto, dnAadn
MEAETEG va umoTpolv katd 300 % To MPAYUATIKO KOOTOG EvOG £PYOU HE amoTéAsoua ot
EVBIAPEPOPEVOL XPHOTES VA ETUBLOKOUV SIAKOT TG XpnHatoddmong mou eixav eEauvpalioel
and v EOK. ANoTe, népav and kabe £vvola ETUOTNHOVIKYG Kal TEXVIKAG deovToloyiag dev
yivovTtal oUTE OTOXEIWSELG HETPNOELG TIAPOXNG, HE AMOTEAEONA AKOUT KAL EYKEKPIUEVA Yid
XPNUAToddmon £pyd, va avadewpolvTal OUVEXKG and MAeUpds eYKATECTNHEVNG loxUog. H
EAEWN OXETIKAG MAVETIOTNUIAKAG NAdeiag dev SIKAIOAOYED 1MV ETUKPATOUOA MEOXEPHTNTA
OXESIAONOU KAt HEAETWYV, YE AMOTEAEONA va eival MoAU riBavd éva Epyo nou Ba adlonomoel
EVEPYELAKA Pid UTdpouoa YR va ermpedoet pifika v dialata mg mmyng. Eixe napampenOei
070 NAapeABov O6TI eKBETEIG MPOG SIEOVEIG OpYAVIOHOUG OXETIKA JE TN CUPBOAT TWV AVAVEWGSIHWY
OTO EVEPYEWKH 10oZUYI0 Sev Ekavav oUTe anAn pveia twv Mikpwy Y OponAeKTPIKWY EVW avTIBETA
e&ées(o(ov U a8lOTIOTEG Kal YY) AVTAYWVIOTIKEG TEXVOAOYIEG (6niwg Ta Alya KW mg vioou
I"apdou).

H Oudada Mikpwv Y8ponAekToikwv Epywv Tou KAME, o Topéag Mikpwv YBponAeKTpIKGDV TNG
AAYE. kal n mpoopdtwg dnuoupynfeioca EANNViKY Etapia Mupov YBponAekTplKwyY, £XOUV
KaBnikov va EAEYXouv, va otnpilouv, va npoaavatolilouv kat va aglohoyolv Tig HEAETEG Kal Ta
avTioTolxa épya.

8. EMIAOIrozx

H undpxouod evepyeldxr] oTEVOTTa TNC XWPAg UMOpEl va avTipeTwradel povo pe kaid
LEPAPXNHEVEG Kal aElOTIOTEG EVEPYEWOKEG AUCELG TIoU Ba TAPEXOUV "MAEKTPIKY EVEPYELA
o mTac”, Ba sival dlaxpovika aflémoTteg, Ba aflomotoly Touq EVOOYEVEIG PUOKOUG TTOPOUG
Kat Ba JlaQuUAGoToUV UNoKABOTWVTAG Ta dlaBEotua evepyelakd anobepuata. To TOMOYPAPIKO
avayAugo, n £da@ikh StapdpPworn Kal ol MAoUsleq EVAAAAYEG Tou EAANViKoU Yeweldoug
grnpealouv Ta PEyLoTa MV USPAauAkOé™Ta Tev dlapeplopdtwy g Xwpag. MNapd 1g Evioveg
XWPOXPOVIKES LETABOAEG TOU "UETOU" 1) XWpA Lag EXEL TOV KAAUTEPO ava KATOKO "OUVTEAED T
anoppong npog mv BAAAocd EMIPAVEIGKEOV UBATWV", HETAEU OAWV Twv dAAWV MEGOYEIAKWV
Xwp®v peA®v Tou O.0.5.A. To YEYOVOG QUTO glval XOPAKMPLOTIKG ™G ONPAVTIKAG UoTEPNONG
TIOU TIAPOoUstalel n Xwpa anod MAeupaq MIKpoUdponAeKTPIKNG avanTuEng oxi 1ovo ot OXEom TG
BopeldTEPES XWPEG MG Eupwning ahAd kal og oxEon pe Tig Xwpeg Tou Eupwnaikou NoTou Pe
eTkeQahiic TnVv lomnavia kat Moptoyahia. H EANGda eival ripolktgllEvn pe TOAU Onpaviiko
HIKpOUBPONAEKTPIKG BUVAUIKG TO omoio Mapapével avaglomnointo. MoAudpBueg BECEL] Yia
EYKATAOTAON HKP®V USPONAEKTPIKWY, 0TV NNEWPWTIKY KUplwg EAAGSQ, MepluEvouy.. ...

SNUEPa KaVEIG ev au@BAAAet 6L Ta evepyelakd npoBAnuarta elval dppnkTta ouvdedenéva Ue 1o
MepPAANOV Kal 6TL EXouv TAéoV MAavNTkY SldoTtaon. H eTAuoT Touq analtel pia ex Twv Babpwv
avaBe®pnaor TWV EVEPYEIAKOV DEdOUEVWY, Eva OUVOAO VEWV KATAAANAQ TEKUNPIWHEVWY
NPOTACEWV ATIAAAAYPEVWY amnd MpoKaTtaAnPelg, deopeloelg kat ¢ofieg. OL onpeplvég
OUYXPOVEG Kdl AVATITUYUEVES Kovwvieq dupouv yia oAoéva HeYaAUTEPA TOOA EVEPYELAG
TIPOKEIEVOU VA IKAVOTIOINOOUV TG AVAYKEG TOUG, EVEM TAUTOXPOVA SIKalwG Ol avanTUOOOUEVES
KOWWVIEG BIEKBIKOUV KAl EKEIVES TO BIKO TOUG PEPIBIO oTnv avanTtuln. daivetal paAAov SUOKOAO
va avatpanel n auEnTiKr auty TAon otV KatavdAwon evépyelag otnv Topeia via v
avantuén. H aufntue) Mopeia twv avaykwv TG avBpwndntag o€ evEPYELD £XEL KAl TG
NAPEVEPYEEG ™G NMPooBdAlovTtag 10 MepBANOV Kal £EQVTA®VTAG T UNAPXOVTU EVEPYELAKA
arnobeparta,

OLAbYol Yla Touq omoloug EiXe MPOKUWEL 1) ETUTAKTIKY AVAYKN EVEPYELIKOU GUYKEVTPWTIONOU Kal
HovonwAiou dev upiotavtal MAEov. BplokopaoTte dn omv auyn g T€tapmng neptdédou g
woTtopiag tou eEnAekTplopol Mg EANGDOG, e TV Eupwnaikh Xapta Evépyelag napouoa kat
v Evepyelakn Evonoinon g Xmpag He toug dAAoug Eupwraioug etaipoug tng va eival
YEYOVOGQ. O oeBaoudsg Tou EupwndikoUu Evepyeiakou MyveoBal kat n mpoondbeia yia evapuovion
0 GAOUG TOUG TOUEIG Hag BETel GAOUG MPO TWV EUBUVHV Pag.

3710 OKAKL TwV BaAkavinv, g YEWMOMTIKAG - YEWOTRPATNYIKAG KAl YEwOoKovoulag Tou {wTikoy
HaG XWPOU, TO EVEPYELAKO TUOVL propel va dadpapatiost onuavtiké pdro. Ta Mikpd kal ta
MeyaAa YBpONAEKTPIKA TNG YELTOVIKNAC TOUPKIag anoTteAoly £va Mpaypdtikd oTpamyiks 6TAo
dleioduong Kal gmppong otov mMeplyupd upag...Kat evw 1a Mikpd YHponAekTplkd sival



EMKEPAATC KABE avanTuEIaKNG EVEPYEWOKNAG TPOOTIABEIAS U8 OAO TOV KOOUO, TO EAANVIKO
ABEOPEUTO MIKPS Y SponAEKTEIKO Tapauével ava&lonoinTo kal mepipéver ... Na va a&lonomBel
RIS TO CUVTONATEPO BUVATOV TO BUVAWKS AUTO Ba MPEMEL VA EVAPHOVIOTOUHE NE TOHAUN KAt
Xwple EundPeleq HE TIC EMTAyEC kal odnyieg tou Eupwnaikoy Oodounipatog kat va
UloBETCOUNE HIa OUYXPOVI TIHOAOYIGK! TIOALTIK avaAoyn QUTHG TwV XwpoV ToU Eupwrdikou
Boppa xat Tou Eupwnaikou Nétou....
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MIKPA YAPOHAEKTPIKA KAl AIOAIKA EIYETHMATA : MIA KOINH OEQPHIH
TOY METAZXHMATIIMOY THE KINHTIKHE ENEPTEIAZ

B. ITEPIIONOYAOQZ
Dr. d' Etat, Dr. - Ing., D.E.A.,YTieuBuvog Mikpwv YdponAekTpikv tou KAME
K.A.MLE., 190 XAu Aew®. MapaBamvog, 19009 Miképul ATTIKAG

MEPIAHWH

ATIOTEAEL LOTOPIKY AABELd 6TL 1} USPAUAIKN Kat N aloAlkn evépyela aneTéEAeoav TiG TIPWTES
EVEPYELAKES TINYEC Mou aglomomBnkav and mv avBpwndmTa. NMapd 11§ BactkEG dAPOPES Tou
UMAPYOUV 0NV UNApXoUod TEXVOAOYIA TwV avEPOYEVVNTPIWV Kal Twv udpooTpofihwy, To 11edio
™G EAEUBEPNG PONG VEPOU OE aVOIKTOUG aywyouq Kal udatoppelpata pnopei va Bewpnbel kat
VA QVTIHETWIIOTE! KATA TPOTO avAAoyo e Tov TopEA TNG aloAKNG evEPYELQG. 2V ntapoloa
gpyaoia mapouctaovial oL OUOIOMTEG EKHETAANEUONS TG KIVATIKNG £VEPYEIAG TOU VEPOU Kal
AVEHOU PE UNXAVEG ToU {Blou TUTou Kat HopPnG aAAd pE dlapopeTikég Slaotaoelg. EEetaletal o
poAOC TNC BAPOPAG TNG TUKVOMTAG Twv dUd PEUOTWV OV ETUAOYN TWV JIACTACEWY TWV
dpopéwy Tou dlou TUMoU Tou UMopoUyv va Xpnaolgonoinéouv otig dud nepintwoets (Darrieus,
Savonius, EAKA, KAQOIKOG USPOTPOXHG). 2T CUVEXELD YIVETAL CUYKPLTIKY avTinapabeon puetagu
Twv eEe Talopé vy TEPINTHOEWV kat eEQyovTal Xpnowa oupmnepdopata.

1. EIZATQIH

Onwg avagépetal oTig epyaocieg (1, 2) undﬁxouv Baoyieg evdeikec 6L TO00 N UBPAUALKY 600
Kat N atoAlKy TEXvVoAoyia avayouv mv MpoEAEUoT) TOUG OTOUG HABNTEG ToU APLOTOTEAT Kat OTO
KAaolkd épyo “lMveupatikd’ tou Hpwva tou AAeEavdpéa. Metd v ntwon ™G Pwpaikng
AuTokpatoplag kat Tou BuZavTtiou, ot ApaBeg Kat 0T Ouvéxeld ol 0TAUPOPOPOL cuvéEBaAav Ta
HEYIOTA MOTE 1) SABEOIUN OXETIKI TEXVOAOYIKY YVQON va TEPATEL and 1o xwpo mg Meooyeiou
kat me M. AvatoAng omv A. Eupaomn.

Ol epyaoieg Tou Savonius €val MEPIOOOTEPO YVWOTEG OTO XWPO NG ALOAKAG Tapd OTO XWPo
™e udPAUAKNG evépyelag (3). ZuvnBwg ol EpEUVNTEG ayvoouv TIG TIPOOTIABEIES TtoU €Kave O
Savonius XpNoiHoTMolOVTAg Tov KAAoIKO Spopéa Tou Kal Ot OUVONKEG PONG QPUOLKOU
udaTtoppelaToc. Ayvoouv eniong 61t n op@vupn SLatagn Tou oupmeplepépetal €’ ioou Kahd oe
OAEC TIC KATAOTACEIG. H Slapopd g nukvoTnTag Tou NMepIBAAAovTog peuaToU ndilel Baolko
pOAo 1600 OTIg eTUDOOEIG ™G unxavr’]g 600 kalt omv SlactactoAdéynon mg. Aedopévou 6TL n
TUKVOTNTA TOoU vepou eival nepinou 816 (1000/1.225) popéq peyalutepn anéd autiv Tou aépa,
Evag Spoptac He OTABEPdE YEWHETPIKA XAPAKTNPLOTIKA anodidet oto vepd B16 @opéqg
neptoodTepn OXU ané 61l otov aépa. Ot TaXUTTEG PONG Ot MOTAWA ouviBwg UTtoAginovTal
QPKETA TWV ATHOOPAIPIKOV OUVENKWV Kal eivat Mg TaEng peyéBouq nepinou 2 -4 m/ s.

2. ZYFKPITIKH ANTINAPAGEZIH YAPAYAIKQON KAl AIOAIKOQN ENMIAOIEQN
KAaoolkr) napapével n opthia tou M. Tullin oto ouvédplo mg AGARD omv Kahgpopvia (4) yia
M CUOXETIOT AEPOBUVALIKNG Kal USPOJUVAMIKNAG KAl TA avTioTolxa MpofBANHata kal gatvopeva.
Z& QpKETOUC EPEUVNTEG Elval YVWOTH Kal n avaAoyia Tou udpaulikou aepiou, wg Bdon ya Tnv
avahoyia petaky aspiwv Kal vepou, HE OTOXO TV TIPOCEYYIOT KAt KATavonon MoAUTAOKwWY
Qatvouevwy. AAAWOTE N uSPAUAIKY) avaloyia eMETPEYPE TV KATAVONOT TWV UNXAVIOHOV
aoTABEIaC TWV UTIEPNXNTIKOV TAXUPEURATWV Tou AauBdvouv xopa otnv £Eodo 1600 Twv
nupavAwv Viking 2, 3 éoo kal Tou Ariane. (5, 6). Zmv napoloa gpyacia o 6pog "USPAUAIKN
avepoyevvniTpia” (YA/ ) XpnoldomolelTal amoKAEIOTIKA YA TIG UNXAVES atoAlkoU TUTOU oL OToIEq
Tou £XOVTa¢ TV KATAAANAN SlaotacloAéynon kat "olkovouia kAipakag" 8a epyalovtal o€
uSaTIvo MepIBAARoV.

Zxnua 1. Napadeiypata "Y dpaulikwv AvepoyevvnTpiov”
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H apxn mg aklonoinong g eAelBepnc pong vepou 8a Unopoloe va eEETACTEL UTIO T0 QUG
Twv eEEAEEWY TV ouoEIdmV avaloywy dlatatswv aklonoinong ™m¢ aoAkng evépvelag. H
Slapopd ™G MUKVOTNTAG 0Td dud PeUCTA railel kupiapxo pOAC TO0O OTNV AMOANYIUN EVEPYELQ
600 Kal 0T JlaoTacloAdéYNon Twv avTioTOlXWV Sppéwv. ZUVETIWG 0TO VEPO N TIAPAYOHEVT
evépyela Umopel va eival 816 @opég peyaAlTepn and v avtiotoixn AloMKn evépyela Tou
avTloTolxei oV iSla empaveia MpooBoAng. Edv 6lwg AnQEel unoyn 61t ot TaxUTTeG OTO VEPO
elval nepinou 20 - 30 % nepinou auTég Tou aépd, TOTE 1 CUOXETION TNG MAPAYOUEVNG
eVEPYELOG OTIC Bud MepINTWOELG eival 6.5 - 22 @opég unép Tou vepou. OL avTioTOXEG
EMPAVEIEG 0APWONG YIa TV iBla napayouévn evépyela eival niepinou 4 % - 15 % twv avaykaiwv
ETIPAVELLY 0NV MEPIMTWON TOU AEpa.

Z& la adlafatikn epyounxavn 1 Jeyiot napayopévn wxug P eivat

max P =(1/2) 16/27 .p . A. V 3

AeSouEvou 6TL To 6plo Tou Betz anotelei avw éplo n niBavwg anoAnyiun evépyela Ba eival
P=(1/2.Cp.p.A.V 3

(6nou Cp, p, A, V  eival avtiototxa 0 cuvteAeot|q anddoong NG Pnxavng, n nukvomIta tou

pPEUCTOU, To EURAdOV odpwong Tou dpopéa kal n TaxumTa pong). M Aoyl Ta&n peyeéBoug
Cp eival mepinou 0.35 aloBntd MoAU pIkpbTEPOG Babuog andédoong and éva udpooTPdRIA0.

20000
P/ AL(W/ m*+2)
/
10000 /
V1 (m/ s)
OWM/T/
0 1 2 3 4

ZXNHa 2. H avd povada empavelag oapwong toxug oe (W/ m2) W¢ guvapmon TG taxumtag
Tou vepou ( pe Cp = 16/ 27)

Ma va yivel Wa oTOWKEIOdNG ouyKplon unoTtiBetal 61t Slabétoupe dud Spopeig mou Ba
AelToupyouv le Tov {610 BaBud anodoong, kat avalnToupe v SlAcTACLOAOYIKN HETAEU TOUG
OUOXETLON OTAV ETUSIOKOUUE aU@OTEPOL va anodidouv My idia avd povada erupaveiag oxu.
OewpwvTtag 6Tt Ta Pey€dn pe deiktn 1 avtioTtolxoUv oto vepd Kat pe deiktn 2 gtov agpa
MIPOKUTITEL EUKOAQ OTL

VI/V2 = (p2/p1) /3= (1.225/1000) 1/ 3 = 0.107

H mepintwon twv ackoupévev duvdpewv, 1600 arnd MAEUpds OTATKAG 000 Kat SUVAHIKNG
avdAuong gEaptovTal and Ty NMUKVOTNTA KAl TO To TETPAYWVO TNG TAaXUMTAG.

F1/F2 = (p1/p2) . (V1/V2) 2= (p1/p2)1/ 3

Mia TéTola anAn avaAloyikn OUYKPLTIKY Bempnon Twv dlatdEewv aflomoinong g KIVNTKAG
EVEPYELAC TOU Qépa KAt Tou VvEPOU Baciopévn Ot anAég OXE0elg BIVEL KATOIO OXETIKO
TMAEOVEKTNA OTIG USPAUNIKEG AVELOYEVVINTPIEG. AUTO OHWG 08 KAPIA MEPIMTWOT eV AMOTEAE
eTelpNUA YId MPOAOTION TNG OKOVOUOTEXVIKNG Blwold T Tag TETOWY CUCTNHATWY.

2710 eNOUEVO OXNUA TApoUotalovTal ol loodUvapeg TaxUTNTEG VEPOU - aEpd yia TIG OTIolES N
avd Hovada ervavelag aviiotolxoloa 1oxug sival otabepn (Katw KaumuAn) kawn ava uovada
TIAPAYOUEVT EVEPYEID OE XPOVIKO StdoTnua evog €touqg eival otabepr| (Avw KAPTUAN). ZTN
Sdeutepn mepinTwon €xel AngBei unoyYn n HeTadl Tou USPAUAIKOU Kal AlOAIKOU CUCTHHATOG
Slagopd oToug CUVTEAECTEG eKUETAAAEUONG (capacity factor).
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Zxnua 3. looduvaueg taxutnTeq vepou - aépa v otabepouq Adyouq P/ A kat E/ A.

To endpevo oxnua Sivel, yla dAPopec TWEG MG EYKATEOMUEVNG WoXUoG P, Tnv anaitoupevn
empdveia odpwong, A, Hag "UdPAUAIKNG AVEHOYEVVATRIAG" 08 guvapmon Tng TaxumTtag
pong Tou vepou V.
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Zynua 4. Emugdvela odpwong "udpaullkig avepoyeEVVATRag” oe ouvapmon mg Taxuintag
PO TOU VEPOU Kal TG EYKATECTHEVNG LOXUOG.

Ot nponyouuevol eKTILACELG Baciokav oTnv unébeon om@spou Cp kat oo e 10 6plo ToU
Betz. O ouvteheomq Cp petaBdAAeTal oe ouvdpmon He my Taxumm pong Kat my Taxumm
MEPIOTPOPNG TOU 6pouéa (1 kaAUTEPA He TO AGYO A QUTOV) OTwG PaiveTal oTo ENMOUEVO OXNUA
via dlagopoug TUTOUG dnxavwv (Wa andé TG omnoleq avTiotolxel otov aeplo -
udpooTpoPlhotpoxd (7). OLkaunuAeq auteéq unohoyifovial yia kaBe unxavn Eexwplotd. a 1q
MEPINTWOELS dUwg Twv YA/ [ opifovtiou 1 Katakopupou dEova Sev anoteAouv avaloiwTeg,
SLOTL N EMOXIAKY UeTABOAN ™G OTABUNG Tou vepou odnyel oe e TaBoAN TOU EKNETACNATOS TWV
nTepuyinv, dnAadn oe pia véa dagopeTiky Unxavr dapopeTikng vewleTpiag. Mia péBodoq
gvidiou TpéMou MPOAEENG Twv eTudSOEWV TOU CUVOAOU TWV OUVEUAOUWY TWV YEWUE TPIKWV
dlapopwoswyv Twv oupBatikwyv A/ I kat Twv YA/ [ katakopugou GEova, unopei va Baclotel
oTNV €MAAANAIQ OUVTNENTIKOV CWARVWV PONG HETABANTAG SlaTopng Kdl avTioToixouq
evepyelakouq dlokoug, napoucldomke omv epyacia (8). H p€Bodog auth umnepeixe Kanwg oe
oxéon pe TIQ oUVNBELQ TEXVIKEG ATIAWY 1) TIOAAANAWV cwAnvwv pong Tou Templin, Strickland
Kal Tou Paraschivoiu Si6Tt MapdAANAd e TN XPNOM TWV OXE0EWY TG KAAOOLKNG Bewpia Twv
Rankine - Froude - Betz Kal g Bewpiag oTolxeiwv NTEpUYiwv Tou Theodorsen, eAaufave
unioyYn Kat Tiq SlaQopeTIKEG avavTl Kal KATtavTl ouvBniKkeg Aeltoupyiag Twv TITEPUYIWV KAl
Xpnolonolouoe enarAnAia diMAwv polk®V CwARVWY, TV onolwv ol SlaPopeTiKEG SLAoTAOELG
npoodiopilovTal pe ™ Bonbela Mg efiowong mMg oUVEXELDS.



85

MV AEPIMTWON UNXavrg o udATvo NePIBAAACY, N UMOBeoN TOU SIATUNTIKOU OTPWHATOG TWV
UTIOAOYIOU®V Yia TiIg A/ 7 mpémnet va avTikaBiTatal and TG aVTIOTOIXEG KATAVOUEG ToU
AnavIOVTAL 0TA USATOPPEUNATA TOU EAANVIKOU X(WPOoU.

fy
=== SAVONIUS
& USA multibl.
~&~—~  our wheel
g GLAUERT
oy = Jloll, type
U DARR-SANDIA
| 2.3 BLADE
dr BETZ

0 1 2 3 4 5 6 7

Iynua 5. KaunuAeg emdooewy Slagopwv pnxavav (Cp, A)

3. YAPAYAIKEZ A/ [ : PEAAIZMOZ f OYTONIA;

Mta oroadiMoOTE UNXavr eival Mpoiov wag ENNovNG ENAvAANTTIKAG oXedlA0TIKAG dladikaoiag
Kal oTn ouvéExela avTikeipevo g efakpifwong- eAEyxou kal g motornoinong. Na g A/ T
UMAPXOUV MOTOMONTIKA EAEYXOU, EV® YId TIG YA / T 10 mpdPAnua Sev éxel TeBel akoun. H Aqym
me and@aong yla Tov oXedlaoud kal mv avantuén evég véou MPwTOTUTOU HIAG OTIolaodnnoTe
ENXAVAG TIPETEL va TPOUNOBETEL TV UNAPEN HIAG HAKPAG PAoNG €peuvag Kal MPOoxXwWPNHEVNS
eEEAIENG ToU va eEaopalilel v BeATIOTOMOINON TOU OXESIACPOU TWV EMi HEPOUG TUNHATWY ™G
ENXAVAG Kal TV dadIKaolkv Napaywyig Toug. To 6Ao npdBAnua oxedlacuol kal avantuéng
NG HNXAVAC MApoUTalel TIOANEG OYELS {(AEPOBUVANIKY - USPOBUVALIKY, OTATIKA Kal SUVAIKT)
TWV KATAOKEUMV, avToXN UAKGOV, avaiuon tdoewv, véa UAKA, TOAQVTWOOELG, PBLOKUKAIKA
XApAKTNPIOTIKA TV ET HEPOUG TUNUATWV). AveEdpmTa and To nepiBaAlov peuatd, ol umod
eE&Taon pnxavég kahouvtal va avianeEéAGouv o SIAPOPES KATAOTAOEIS AKpalwy Katl un
akpalwv PopTICEWY KAl va GUUTIEPIPEPBOUV IKAVOTIOMTIKA KATW ATtd KAVOVIKEG (OVOUAOTIKES) 1)
aouvhBLOTES (UF OVOUAOTIKEG) MEPIMTWOELS POPTICEWV - dpdoewv kaB' OAn v didpkeia ™G
Zwng Toug. H olkovoukn BuwodmTa Lag onolaodinote avepoyevviTplag Baoiletal oe pla
kavonomTkn Sapkea Zwng (ouvnBwg 20 - 25 ¢, yeyovog ap@opnmotpo dieBvig), oe £va
XAUNAG KOOTOG KATAOKEUNG KAl 0TV EVEPYEIAKY) OUUTEPKPOPA TG OTO PUOKO TepBaAAov. H
Baown attia un eMiTEUENG Tou opiou auTou ouvdéeTal Aueoa e TV acToxia Mou napouctalouv
Ta NTepUyla Kal 0 akovag MG NTEPWTC AGYW TOU U HOVILOU XApakTipa MG dpaong oelpdq
eEWTEPIKOV TIAPAYOVIWV KAl TNC KUKAIKNAG QOPTIONG Kal TG KOTWoNG Twv UAKKAV. MNa 1ig
QVEUOYEVWN TPIESG TA MPORARHATA ATOPPEULATWY Kat Ol AAANAETUSPACELG HETAEU TOUG KaBWG Kat
LE TIC KATAVTL UTIAPXOUOES AQVEHOYEVVITPLEG SIETOUV TV OAN AEiTOUPYIa OE ALOAKO TIAPKO.

EVTEADG MANPOYPOPIOKA avapépeTal 0Tl yid TNV MEPIMTWON QIOAIKOV TAPKWY PE UNXavEég
KATAKOPUPOU AEova UNApXeL MAvTEANG EANEWN CUCTNUATIKOV TTANPOPOPIY O avTiBeon pe v
NePINTWON MAPKWY HE UNXavés opllovTiou agova Omou undpXel Kamola OXETIKN Jebvig
nAnpo@opnorn. OUTE OUWG 1 TANPOPAPNON AUTY EivVal EMAPKNG KAl QVTIMPOCWNEUTIKY TWV
EANVIKOV OUVBNKQOV HE TO MOKIAOHOPPO £3APIKS AvAYAUDO, TIG TMAOUCLIEG TOTIOYPAPIKEG
evaAAayég, ™ BAAoThon, v veitvidon pe T 8AAacod, 6Mou KAAOOKEG "OTpaTIWTIKEG”
daTALEIC "SUTIKOEUPWTAIKOU TUTIOU" TWV AVEHOYEVVNTPUDV eV £Xouv TAEov kapd
gvvold...... Ta avTioTolxa oTaTKd Kal SUVAPIKA TIPOPRANLATA TWV USPAUAIKDV HNXAVDV QIOAIKNG
TEXVOAOYIQq eivat akdun HeyaAlTepa Kal dev €xouv akoun PeAenBel oe eninedo £peuvag,
£pYaoTmpiou aAAA OUTE OTO YUOIKG TIEPIBANAOV. AESOpEVOU OTL AMOSEKTG A PwTOPRoUAIag
EYKATACTAONG CUOTNUATWY a&lomoinong TNG KWVNTIKAG EVEPYELQG TOU VEPOU HE AIOAIKO TpdTo
gival Kata Baon ol Uf StacuvSepévol 0To NAEKTPIKS SIKTUO XPMOTEG, Yid VA UTIOPEL va A
KAvelq via eykateomuévn 1oxV ooBapousg TaEng Heyéboug, anatteital onwodnnote dlATagng
"nmﬁo}\uﬁou MApKoU", EMAAANAGG - UNEPBEONG UNXAVAV, YEYOVOG TIOU ELCAYEL ONUAVTIKA TEXVIKA
npopAnuara.

Mua onowadrinmote YA/ I 1 A/ T eival pia enaAAnAia Slapopwv aAANAETUSpOVTWY HETAEU TOUG
UTIOOUOTNUATWY (SpoNEag, unxaviké oloTnUa peTadoong kivnong, NAEKTPOYEVVATALA,
uTooUoTHA eAEYXOU, MUPYOC - TUAGVAG OTHPIENG) TO kaBéva and 1a omnoia £xet Toug BIKOUG
Tou BaBuolc eAeuBeplag Kal TG SlkéG Tou LBloouxvoTnTeg. O owoTog 0Xedlaopog plag
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pnxavic BaoileTal oTov AKPIB MPOadIoPIoNd TV POP TV KAl TWV OTATIKWOV KAl SUVAHIK®OV
EVTATIKWV KaTaotdoewv. Onoadnrnote npoondBela tunonoinong pag YA/ T opillovTiou 1)
KatakopU@ou aEova NpolnoBétel v Unapkn peBodohoyiaq aflomoTou UNOAOYITHOU Twv
PopTIOEWV TWV NTEPUYIWV HOTE va EMTUYXAVETAL 0 BIMAOG OTOX0G ™G OWOTNG EKTIUNONG TWV
KUKAIK@V QopTioE®WY TOUG Kal n Sldpkela fwng 20 - 25 €m. OL NMeploooTEPES ano Tig
UNApXOoUoES HEBO6BOUG TPOBAEUNG TWV POPTIWV TWV MTEPUYIWV UMOEKTWOUV ToV POAO
ONUAVTIKOV MAPAYOVTWY OMWG TWV QMOPPEUNATWY, TWV EKMEUMONEVWOV ANd TO AKPOTITEPUYLO
OTPOBIALOH Y, TWV SEUTEPOYEVMV EKMETACUATIKOV POV, TNG ANMWAEWAG OTNPENG KAl TNG
SUVAULKNG aM@AEIAG OTHPLENG, TNV EKTOUMN IBIOOUXVOTATOV and KABE MTEPUYIO KAl TV
BSAITEPOTHTWV TV EAANVIKWOV KAIATO- TOTIOYPAPIKDY TUVEBNKOV.

Baolké OTOLXEIO YIa TOV KABOPIOP6 TS MPAYHATIKAG POPTIONG HIAG unxavig eival 1 yvoon
QUTQOV Kad' EQUTAV TWV PUOIKWOV PAIVOUEVWY pong (puaon, eEEAEN and To udog - BaBog, v
BlevBuvor, TV NUKVOTTA, TNV BepPoKpaaia), Twv EISIKGV MEPIBAVTOAQYIKOVY TOTIKGWY OUVONKLV
Kal Twv IBaTépwy XapakTnploTIKOV autig Tng idlag mg unxavng (8, 9).

AeSopEVOU OTL I TEXVOAOYIQ TWV AVEHOYEVVNTPLOV amd MAEUPAS AEPOTOUMV BEV EXEL AKOUN
Me(OEL VIO TNV TEXVIKOOIKOVOUIKY BLWOOTNTA TNG EVEPYELAKNG AUOMG Kal N SlaXpoVvIKn Toug
oupmepIPopa dev ExEl akOUn meioel yia v eguktaia ddpketa {wng evog npolévTog Ta
npofAfuaTa ouvEXI{oVTal Kal otV MEPIMTWOoN UoBEMOonG TG AOAIKNG TEXVOAOYIQG 0TO VEPO.
H 3l1aoTacloAéynon uSpaullkov pnxavaov a&lomnoinong g KIVNTIKAG EVEPYEIAG TOU VEPOU
neplopifeTal alobnTa and 1o Pabog porg, Pacikéd gunoddlo yia Ta EUPETABANTNG MAPOXNS
eAAnVikd udaToppeupara.

4. ENIAOroOZ

I1n X0pa pag Mpénel va HABoupe va lEpApPXOUNE TIG MpoTepaldTnIEG pag, pe Baon Ta
MPayHatika dedopéva Kal Ta PuoLKa xcg(oucm Tni\KdBe neploxng. To e8agikd avayAupo omyv
NnelpwTky EAAGDA, ol £vioveg evallayéq 6aAacoaq - ENpdg OTIG GKTEG KAl Ta vnold
Slapépouv emPBAAAoOUV pIZIKA SlaQopeTikEG avepoAoYIKEG ouvBnikeg oTa Baocikd gtolxeia
ATHOOPAIPIKAG TUPPNG KAl PIMAV avépou mou Sev anaviovial om AuTiky Eupwrnn kat ibaitepa
ot Katw Xwpeg. H avagopd oTig XMOPES autég yivetal 1600, eneldl KUPLOAEKTIKA £XOUV
€MNedN £5aQIKA SIAUOPPWOT), 600 SLOTL ANOTEAOUV TOV BACIKO TPOPodOTN G NAYKOOUIOU
ayopdq |e QVEUOYEVVATPIEG..... Kat oupBaivel To aflonepiepyo, 6Tl Unxavég pe dlebvn
TIUOTOMNOINON KAANG OUMMEPLPOPAS OE OUAAESG KATAGTAGELS ATHOOPAIPIKGOV POWY AAAWY XWPQV
Va KATaoTPEPOVTAl GTOV EAANVIKO X(DPO HETA and pikpd JAOTNHA KAVOVIKNAG AEtToupyiag. lowg
6a npénet va pAdpe mAéov yia pIlIKY avaBempnor Tou TPOTIoU OXeSIaoHoU TwV MTEPUYIWY TwV
PNXAVEV QuT®V Kal KATAAANANG ETIAOYNG TWV UAK@OV KATAOKEUNG TOUG UE MPOOApUOoTKO T TA
Kal SLaXPOoVIKY avOEKTIKOTNTA OTIG OUVBNKeS ™G XWDPAG. AATAEEIG AVENOYEVVITOIWY OF OELpd,
O 3popog fou Exouv va dlavioouv ol A/ T yia va yivouv aglomioTa Blopnxavika npoiévta eival
aKOUN PAKPUG. AKOWN HAKpUTEPOG gival o avTigTolxog dpopog Twv YA/ [ Ta évrova
Slapoporomuéva XapaknploTIKa SiaiTag Twv udATOPPEULATWY NG XWPEAG, OL EVIOVEQ
TOTIOYPAPIKES EVAAAQYEG, Ol SIAPOPETIKEG USPOAOYIKEG Kal UBPOYEWAOYIKEG AEKAVEG, TO EvTova
SaQoponomnuévVo and MepLoxr) O MEPLOXT KAPOT, 1 EVIovn EMOXIAKN HETABANTOTNTA ™G
NapoYNg Twv USATOPPEUNATWY, KABLOTOUV MPAKTIKG adlvam ™MV XPNoonoinon TG aloAKng
TEXVOAOYIAG Yia TN SE0UEUOT TNG KIVITIKNG TOUG EVEPYELAG. AAWOTE, Ta NOTAMA TNG XWPag
pag &ev eival TAwTd 6Mwg auTd Twv Katw Xwpmv.

To npoBAnNuUa TG KIVNTIKAG evépyelag Tou vepoU oTn Xmpa pag £xel uévov évvola yia
HEHOVWHEVOUG XPHOTEG M Blaouvdedepévoug pe To SikTuo, Xwpig OUWG aum n Auon va
anoTeAel kal MV KaAUTepn. AvTIBeTa, OTIg XWpeg e eninedo avayAupo (Aavia, OAAavdia) kal
HEYGAQ MAWTA MOTAMA, MIKPEG KAIOELS KAl XwPIiG UPOUETPIKEG Slagopég, TETOlEG AUCELQ
napouctaZouv evdlagépov. 2 Kad nepintwon dev Ba énpene va BewpnBei OTL unopei va
unapEouv HEAAOVTIKA TéToleg dlaTakelg aflonoinong G KIVNTIKAG evEpYelag g idlag
aElomoTiag Kal EMS60EwWV ONWE OTIC MEPIMTWOEIS TWV YVWOOTOV udpooTpoBidwv Twv Mikpwv
Y SpOnAEKTRIKGV. ... AUTO Bev ompaivel 6TL Sev TIPEMEL VA YivovTal MPOOTABEIES EPEUVNTIKOU 1
£QAPPOCUEVOU TIAOTIKOU XQPAKTHRA.. £& KAUIA OUWG MEPINTWON, T OTIYHN NMOU SIOEKATOUUURIA
KWh odelouv Kat' £Tog xauéveg Npog m 8AAacoa va UloBeToUle AJOELG HE TO TTPOOXTHA ™G
OUNBOATIG OV ETAUOT TWV EVEPYEIOKWV TIPORBANUATWV TG XWPAG.....

H evepyelakn afloroinon Tou duvaplkou NG KABe Meploxng mpénel va yivetal Le
neploken.....To va UloBeTel KATO0G NMPOTACELG HETAPOPAG TEXVOAOYiag Kal aflonoinong Tou
AloAKoU Buvapiikou g Helpou Kal va pnv oToxeUel TO HEYAANG KAIAKAG pIKpoUBPONAEKTRIKG
USPOSUVAIKO TNG AMOSEIKVUEL TOV EUMOPIKO XAPAKTNA TWV MPOTACEWV TOU MpoTEivovTa, 0
omoiog npowbel Mv TEXVOAOYIa Tou AoXETA HE TO edv AUTA 1) TEXVOAOYIa £XeLT) SeV EXeL axEom
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AZIONOIHEH  YIPON  OIKIAKQN  AYMATQON
ME OYTEIA TAXYAYZEQN AAZIOMONIKON EIAQN

IK.KONTONATZIOZ, B.A.ZQTHPOMOYAOZ, K.NANETZOZX
APIZTOTEAEIO MANEMETHMIO OEIZAAONIKHZ
Epy.Aaoikig TeveTikng kal BeAtiwong Aaconovikwv Edwv, Kagny K.Mavétoog

Epy. Kataokeung Suokeuwv Alepyolwy, Kadny.B.Xwmporouhog

NEPIAHWH

MapouotaZovial Ta anoTeAéopata MEWPAHATIKNG  £peuvag OToU Ta Uypd Alpata
HOVOKATOIKIGS XPNOWOTowBnkav gg QuUTEid TaXUauEEwv dACOTIOVIKWY EdWV yid mV
BéATIOT mapaywyn Blopdlag. Xprowomnowbnke 1o ovotnua Sefapevng  kabignong
Imhoff ot ouvdUAOUO HE AEKAVN) amoppoPNONG kal QUTEid SevdpuAdlwv Tplwv
SA0OMOVIKGOV 13wV OTIwg: NMupadoedns Aeukn (K-281 kat K-17), Aglkn (He-X/3) kal
khalovoa Itd.  Tn pevahUtepn mnapaywyn PlopaZag Sivet n Aeukn He-X/3 (40
TOVVOVEKTAPI0,ETOG)  akoAouBoupevy ano v KAalouoa Td (27 TOvVOUEKTAPL0,£TOG).

Mpoodloplotnkav oL SIAPopPe] PUOIKES 0TABEPEG KAl 1) BEpuoyovog duvaun Tou EOMou.
H evépyela nou divel n napayopevn Blopala ano ) Aglkn He-X/3  emnapkei ya my
KAAUPN Twv BepUiKOV avayk@v mQ¢ Hovokatoikiag €' 6gov 1 PuTeid E€XEL TO
nevtanidclo glBadov an' 6Tt ol Beppavopevol xwpoll

EIZAFQrH

H anoteAeopatiky enefepyacia kar dABEON Twv dOTIKGY AUpdTwy efvat TAgov
avaykatdta. Alakpivoupe duo opadeq cuotnuatwy enekepyaoiaq:  [1)-[5]

a. Kevipikd ouoTiaTta via HEYAeq Neplox€g (SikTuo mepiouhhoyng, enekepyaocia
MPWTORABIIOG-UNXAVIKY, SEUTEPORBABLLOG-BLOAOYIKS, KAl TPLTORABOG-XNUIKN)
pe diapopeq NapaAiayeq.

B. Mepovwpéva ougTiaTa yia Ty KAAUYN avayKwv LEPHOVWHEVWY KATOIKWWY, EEVOo-
SoXEIWY, HKPOV AOTIKGY OUYKpoMUATwy KATL, 18iwg ot neploxéq onou dev
undpxel anoxEteuon.

Y)\ndpxouv Slapopa ouoUaTa dNwg ny. anin onnukn Sefapevn, oEeldwTIKA TAPPOG,
KATL.

SV TIPOKEWEVT TEPINTWON XPNolHoTomBnke n Sekapevr avagpoflag adpavornonong
katd Imhoff oe ouvduaoud e Aekavn anoppdonong, [6], oénou £xouv pUIEUBE
Taxuaukr Sacormovika eidn.

Zkomde TG MEPQUATIKAG autig epyaciaq elvat n épeuva ™G  duvatomrag
anoppOPNONG TWV AULATWY ATo Ta dacomovikd eidn yia My napaywyn Bopalag n
omola Ba ypnowomnomBel @q TNyn Bepuaviikig evépyelag oTa NROn _ UNépxovia
Beppoduvalikd Takia oy Katokia. O BaBuodg anddoong evog TEToou T{akiou eival
oUykplowog e Tov Babuo anodoong AéRnta netpehalou.  Xpnowonomenkav Tpia
Epo%?)\eyu%\]/o eldn SevBpUAAIWY Yia va YIVEL T OUYKplOn GG TPOS TNV Mapaywyn
opdtag, {7].

1. Ioompa enekepyaclag Aupdtwv
To olotnUa MepapBaver Ty onntik) Sekapevn kat v Aekdvn anoppdpnong (k. 1).
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1.1. Innukn Sefapevn

AnoTeAeital ano povoBaAapn opBoywvikr SeEapevr) HE EMIPAVEIOKO XWDPIOUA LOTE Ta
anoppéovta AJpata va eival EAEUBEPA ETHIMAEGVTWY OTEPEWV OUOWWV. XTn de§apeviy
aum) vivetal ka8iZnon Twv awpoupévwy OTEPEWV KAl TauTdxpova avaepdfia Xwveuon
™ Adormg tou muBpéva. H onmriky defapevn eival oteyavn [8* Kal OKEMAOHEVN

MOOTE va UHV elgépyovTal 6uppla Udata. Zuppwva pe My epneipia Aettoupylag autou
Tou TUMou Twv SeEaevav 0 dyKog TG oUnTIKnG Se§auevig npénel va etvat: {9]

V:V1+V2 STI0U VI: thﬂ [llL] Kat V2: 1OOP []]t]

Qm= péon napoxy (lit/cap.day), t = xpovog napapovng (days), 100 lit/atopo, P=atopa

H eAdxiom tn tou t eivan 3 nuépeg. Maipvovtag P = 10 dropa kat Qm=3000 Ht/ny.
NPOKUTTEL

V = 9000+1000 = 10000 lit mepinou 1 10m3
H onnuikr) deEauevy KATAOKEUNOTNKE WE TG lA0TATEG:

Mikog 3,5 m, MAatog 2 m, BaBog uypwv 1,40 m, OAk6 Babog 1,80 m

1.2. Aekavn anoppoenong

O1 dlaotdoelg kabopifovTat ano v oxeon (9] ¢
S = Qm/B [m2 émou B = 0,08 m/day

MNna Qm = 3000 m3/day nipokuntel; S = 37,5 m2

H deEapevr) KaTaokeudaTtnke e emupavela S = 50 m? kai BlaoTAoEL:
Mrkog 9,0 m, MAdtog 5,3 m, B&Bog 1,5 m

Ta Slauyn AUpata ekpéouv eAeUBEpa ano mv onmTkr SeEauevr o MAQCTKO OWANva
SlapéTpou 160 mm kat SlavéuovTal oTov nuduéva g Aekavng Ue Tpeig kKAadoug (deq
gikova 1), ‘Onwg ¢paivetal ane mv toun (ewdva 2) otov mubuéva TG Aekavng €xel
TonofemBel yewupaoua. MAvw amo to yewlpaopa &xouv TomoBemOel ol CwANnveg
dlavopriq, Tou 0To KATW PEPOG Toug undpxouv 1000 onég 6mm/tpéxov PETPO.

O evBlANesog XWpog, HEXPL UYWoUG Twv OWANVWY, EXEl UMKO TAMPWONG  KPOKAAEG
SapéTpou 5-10 cm. Mavw amo g KpokAAeg £xel TonoBemOel enlong vewupaopa. H
AeKAvN éxel YepIoet PE PiyHa XWHATOS Kat auiou.

1.3. OQutela Bevdpulilwy

g 2 defpouapiou Tou 1989 éyive 1 QUTEUOT Twv TaXUaugéwy SagomoviKOy eldwy.
ZUVOAKA PUTEUBUKAV GE AGKKOUG TOU OKAPINKAV HE PUTIKS OUVOEOUQ 1,92m2/6é:vépo
25 povem Sev3pUAMa ano ta onoia:

- 14 Nupaudoeldng Aeukn (Suo kKAwvol K-7 kat K-281)
- 6 Aelkn He-x/3
- 5 Khaioouoa I1a (Salix babolonika)

Tnv nMphI xpovid £ytvav Totiopata péxpl To pliké oluotnua v'avartuxBei kat va
@TaoEl WG TOV TUBPEVA ™G AEKAVNG.
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Metd ano tpia xpovia, Tov Aeképpplo Tou 1991, Eyive n M@ anoPiwTki uAoToula.
Metd mv uAoTopie ano kdbe npéuvo avanTuxenKav npepvoBAacTtiyata ta onoia nan
€xouv avantuxBel oe peydAo Babuod kal Ba anoteAéoouv To UAKO Mapaywyr|q Blopalag
via mv deUTtepn UAoTONIa PETG amo Tpia xpowvia.

2. MéBodol
2.1. Epyaoleg péoa ot outela

AgoU kénnkav 6Aa ta dEvopa NG PUTERG, EYIVE AMOKAGBWOT]_TOUG KAl OTn OUVEXEL
TEMAXIONOG TWV HEYAAWV KOPUWV OF MKPOTEPA Tepdxla. Zuylomkav ywplota To
KopuOEUAO Kat To KAadOEuho. H napaxBeica Bopdla kat dAAa otoixela Twv SEvEpwvV
Slvovtal otov nivaka 1.

Mapénkav_d0o delypata aro my fupaudoedn Aeukn kal arno éva Selypa aro 1a ailia
€i6n. Ta deiyuata nepeAapfavav 4 Tepdxia ano SlaPopeTika orpeia Tou KopuroU Kal 2
TEPAXIa amno dagopeTika onueia Twv KAGOwv.

22 Epvaotmnplakéq  petprioelg

Metd mv npoetoyaocia ta deiypata anopAelwdnkav kal katémny Juyiomkav oe fuyapla
axpBelag ot pAotoi kat 1o EVAo (nivakag 2). Me oykopétpnon rou éytve pe mv péBodo
euBantiong npoodloploKke 0 OYKOG KAl OTN CUVEXEL N TIUKvO T TA Tou KABE delypatog.

Ta &eiypata Enpavbnkav oe Bepupokpaoia 103°C kal npoodloploTnke TO TMOCOOTO
uypaociag toug. Ta anoteAéopata divovrat otov nivaka 2.

H Beppoyédvog BUvaun mnpoodiopiomke oe delypata tou 1 gr gto BepuSOUETPO TOU
Epyaomplou Bookoténwyv (Kabnynmg k. Naomg). Ta anoTteAéopata Twv PETPYCEWV
Sivovtal otov nivaka 3.

3. AnoteAéopata  TOU  MEWPAUATOG-ZUPMEPAOHATA

To ovomua enefepyaoiag Augdtwy Aeitoupynoe kal eEakoAoubel va Aettoupyel xwplg
kavéva npoéBAnua. H adpavonoinon yivetal MANPWEG 1ol WOTE TAQ AMOPPEOVTA
Alpata va eival oxeddv ekeubepa awwpnudtwv. H UAng otov nubpéva dev €XEL

auéntikny Tdon.

‘Onwg ¢alvetat ano Ttov nivaka 1, n ouvoAika mnapaxBeica yAwpr) Popdla omv
Sidpkela Twv 3 eTwv eivat 751 Kg.

Mpogpavig undpxet A Slagoponoinon 0mMy avdntuén Twv TPV SACOTIOVIKGY eldwv.
Ztov mivaka 4 divetal n oUYKPION WG MPOog MV napaywyn XAwpng Blopdlag avnypévn
ota 50 m2 via k@Be eidog EexwploTd.

Mapampoupe 61t n Aelkn He-X/3 édwoe efaipeTikd anoteAéopata dnhadn 3 Qopéqg
erunhéov BopdZa am' 6m n Mupaudoedng Aelkn kat 1,5 Qopég am'étt n KAalouoa
Itd. Edw npénel viavapepBel 611, dnwg paivetal kawano v eikéva 1, t6co n X/3
AgUKn 600 kat n KAgiouoa ITd €xouv @uTeuBEl OTIG EEWTEPIKEG OEPESG ™G OUCTASAG
Kal EMOPEVWG £XOUV PEYAAUTEPN NAIOKA amnoAaBn kal avTAnTikd Xwpo.

Itov mivaka 5 divetar n ouvoAiki napaywyn Enpdg Biopdlag yia kdbe éva amo ta
SaoOTOVIKA £(0N KAL TO AVTIOTOIXO EVEPYEIOKO TOUG TEPIEXOUEVO.

Evblapépov Exet €W n avnyuévn oTo €kTAPIO avd £Tog nmapayouevn Blopdla ya va
umopoUv va yivouv ouykploelg ue GAAa eidn QuTwy Kal SEvEpwWV yia Ta omoia undpyouv

TWéEg omyv BiBAloypaia.

Ano Touq mivakeg 4 kat 5 kal aro 1o dedopévo OTL oe KAGBe BEvOpPo avTioTolXel
emupdvela 2 m2 TPOKUMTEL:
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1.XAwpn BropdZa

- AeUkn X/3: 92 T16VVOUEKTAPIO,ETOG
- KAaiovoa Itid: 62 "

- Nupapdoedng Aetkn: 28 "

2.Znpd Popdla

- AeUkn-X/3: 41 1OVVOUEKTAPLO, ETOG
- KAaiouoa Itia: "

- Nupauidoedng Aeukn: 12 "

H Aelkn X/3, o Enpn uala éxel katd 3,4 gpopég MeplocoTepn napaywyn Popalag am'
o1l R NMupapdoedng Aslkn. H T Twv 41 TOVVWV/EKTAPLO Kal £ToG eival eEQIPETIKY
Uy,

STov mivaka 6 Slvetal i oUVOAKa anaitnBeioa evépyela Tou METpEAaiou BEpuavong g

Hovokatolkiag (nepinou 250 m2 BepuatvoleEVn ETIPAVEIQ-OUVEXNG BEppavaon) Kal To
MEPIEXOUEVO OE EVEQYEIQ TNG OUVOAKA napayxBeioag Enpdg Bouddag (1989-1992).

Napampolye 6T 1 oxton eival nepinou 40. Auté onuaiver 6Tl yla va KaAupBouv
MANPWG ol BEPUIKES avdyxag me Hovokatolkiag n WK uteia Ba &npemne va EXEl

gxtaon 40X50 m? = 2000 m2.
Fe mepintwon povokaAlhigpysiag TG Aelkng He-X/3 pe mv auEnuévn mapaywyn

BlopaZag n éktacn autr eAattwveTtal oe 22X50 =1100 me 1y mepinou ToO MeVTANAAoLo
™Q BepUalvoUeEVng EMPAVEIQS TG LOVOKATOLKIAG.

Edv AnoBel unc’nua 6T UOVOKATOIKIEG Xwplg anoXETEUON &lval KTlopgveg o okoneda
avw Twy 2000 me HMEBOdOG auth pnopel va XPNOWONoMBel yia PEPIKN 1] akoun Kat
TIANPN KAAUYM TWV BEPUIKWLY aVAYKWV.

I5laltepo evBlapépov Ba eixe N EPappoyn TnG peBOBoOU QUTAG OF OWKIOUOUG 1 HIKPA
Xwpla.

3.AnoteAéouata  Tou TMelpdpatog

To oUomua eneepyaciag AUPATWY AELTOUPYNCE Ta Tpia auTd xpoévia (Kal PETEMELTa)
Xwplg kavéva npopAnua.

‘Ooov apopd Ta dévdpa mMou xpnaponotrenkay, npoékuav Ta eEfiv ouunepacuata

1. Zuvolkn Napaywyn Blopdlag oe katdotaon komng: 250 kg/étog
i Enpd oucia 110 kg/éTog
Avnydévn n moodnTa auTH avd oTpéupa eivat:
2,2 TOvvol /éTog, atpéuua Enpdg Propalag

2. H olykplon Twv Tpidv dacomovikwy edwv divel napaywyn oe &npr Blopdla:
1. He X/3, AeUkn: 4,0 TOVVOVETOG, OTPEUUA
2. KAgiouoa I1é: 2,7 "
3. NMupawdoeldrig Aelkn: 1,2 "
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TVPAMIBORIAFE | AR BAPOE Kal YUOT [AAMETPOL
AEYKH KOPMOS. | KANABIA fm] o]
7.00 3,00 6.80 00
18,00 7,00 7.60 5,00
) 10,00 6,00 760 00
3. 18,00 7,60 7,80 7.90
5. 500 300 4,50 £.00
6. 4,00 1,50 550 550 |
7. 5,00 180 6,30 8,00
8. 3,00 00 470 450
9, 1,60 2,00 50 .60
10, 13,00 00 6,50 3,00
11, 17,00 9,00 &0 10,00
12, 12,00 13,00 7.10 8,00
13, 20,00 4,00 40 10,50
14, 30,00 10,00 3,60 70,00
Ho-]3 AEYKH ] 15. 33,00 30,00 7.10
16. 78,00 25,00 8,50
17, 26,00 15.00 6,40
g 8,00 30,00 920
9. 16,00 0,00 840
0. 41,00 30,00 760
KADIOYEA A 21 28,00 0.00
2. 25,00 500
23. 30,00 20,00
24, 22.00 12,00
25, 18,00 7.00
TYNOAO 375,00 776,00
FENIKO EYNOAO 761,00

TINAKAE 1 . XAQPO BAPOE KOPMGQN KAl KAAAIQN - AIAITAZEIR

KACPO |2HPO  [XASIPOL|TTOZOL TO[TOZOLTO [EIMKO  [XARPO [ZHPO  IXAQPOZ|INTOLOXTQITOZOLTG EIAKO

BAPOY |RAPOI [OI'KOE [VIPAZIAT [@AOIOY |BAPOE |BAPOYX [BAPOI |OrKOX YIPAZIAZ[ONAOIOY {BAPOL

ZYAQY |ZYAOQY |ZYAOY |ZYAOY BAYXH SYAOY [®AOIOY JOAOIOY [OAOIOY [PACIOY [BAIH DAOIOY

(g7l [o1l [em3] {361 XABAPOY3[griomd] | a1 gl [em3] [%] |ZHP.BAP. | [griomd]
1A 41,10 18,78 47,25 145,23 747 0,35 8,70 3,27 9,16 166,08 16,33 0,36
1B 20,00 9,27 26,85 115,76 21,89 0,34 560 1,85 5,75 202,70 16,64 0,32
ki 11,60 532 13,50 118.05 20,65 0,39 3,00 1,08 250 177,78 16,88 0,43
1A 9,30 464 11,75 100,43 27,34 0,39 .50 1,08 3.65 224,07 18,89 0,30
1E 9,90 6,03 12,356 96,82 25,56 0,41 3,40 1,08 .35 220,75 17,41 0,32
iZ 4,10 231 555 7749 36,92 042 2,40 0,77 45 211,70 25,00 0,31
2A 42,80 18,05 64,75 137,12 17,05 0,33 8,80 .83 .50 200,34 13,97 0,31
28 1,65 14,44 44,30 118,49 20,13 033 7,95 11 45 155,68 7,72 0,37
a4 23,35 9,10 24,65 156,60 18,07 0,37 6,16 ,00 5.35 157,50 8,02 0,37
20 2,80 6,58 15,20 98,65 26,29 0.41 4,60 64 4,70 8048 20,00 0,35
2E 10,05 5,08 12,95 98,62 29,23 0,39 4,16 ,26 4,05 224,22 20,19 0,32
2Z 4,00 2,11 5,80 89,67 38,00 0,36 ,25 0,77 230 22 26,74 0,33
3A 45,90 1,45 51,15 163,04 7.62 0,34 , 76 ,81 13,50 55,8 7,92 0,28
38 39,20 10 48,20 120,44 .88 0,38 ,20 ,85 11,10 57,14 7.64 0,36
ED 31,40 ,61 39,05 130,71 ,38 0,36 55 22 8,25 34,47 9,13 0,39
34 64,60 24,30 64,60 124,70 20,23 0,38 13,85 11 14,60 71,04 7,38 0,35
3E 4,30 7,23 16,70 97,79 7,78 0,42 60 ,24 5,60 45,54 23,65 0,40
3Z 6.85 3,17 71,75 84,54 33,62 04 2,95 ,08 290 73, 25,41 0,37
4A 33,50 4,08 34,25 138,26 5,93 0,4 5,35 ,39 7,45 65,70 4,53 0,32
48 32,05 331 32,50 140,08 4,99 04 5,65 2,03 6,20 78,33 ,23 0,33
4 29,40 3.03 34,40 125,63 7,42 0,38 8,20 2,03 7,10 2054 .48 0,29
47 26,00 2,94 1,40 100,93 A5 o1 2,10 2,34 7.70 2034 31 0,30
4E 18,36 9,32 24,70 96,89 29,01 0,38 7,50 2,44 ,05 207,38 20,75 0,30
AZ 710 3,83 0, 80 85,38 26,80 0,35 280 0,78 2,80 233,33 8,82 0,28
Y AO PAOIOX

TINAKAY 2: ATIOTEAEIMATA EPI"AZ'H4P1AKS2N METPHEEQN

Deurpviioeg: 1A- 1A= Kopuécﬂupqﬂ&ouﬁouc/\wmql

1€ - 1Z = Khabidt

2A - 2 = Koppéds TTupaplioeBols /\euncnc fl

2E - 2Z = KAaBid

3A - 30 = Kopuodg He X/ 8

3E - 32 = KhaBia

4A - 40 = Koppog KJ\ulouauq g

AE - 4Z = KhaBid

/\sumc
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ANAAYOMENO OEPMOIONGCE BEPMOIMONOL
EIAOL AYNAMH_[KcallKgl 1AYNAMH  [Kj/Kg]
NYPAMIAOEIAHE 4700 18.740
AEYKH

X3 AEYKH 4573 19.207
KAAIOYEA 4501 18.904

ITIA

NINAKAZ 3 : O@EPMOr ONOE AYNAMH ANAAYOMENQN EIAON

ANAAYOMENO NAPATQIH BIOMAZAL META NAPATQTH BIOMAZAL
EIAOK TPEIX AYZHTIKEL MEPIOAOYE | ANHIMENH ETON ENA
[ 1989-1990 -1991 | XPONO

MYPAMIAOEIAHE,
AEYKH 420 [Kg] 140 [Kg]
X3 AEYKH

1380 [Kg] 460 [Kg]
KAAIOYTA
TIA 925 [Kg] 308 [Kg]
NINAKAE 4. LYFKPIEH QF NPOX THN NAPATQI H BION MAZAE ANHT MENH ETA 50m2

ANAAYOMENO

NAPAMCQMH ZYAEIAE NEPIOCAQN NAPAMQIMH ENEPTEIAL ANO THN KAYEH

EIAOL 1989-1990,1990-1991,1991-1992 [Kg] | TON ZYAON A OEPMANIH [Kwh]
MYPAMIAOEIAHE
AEYKH 101,60 557
X 3 AEYKH

147,50 787
KAAIOYIA
ITA 80,90 425

MNINAKAL . 5. MAPAIIQIH ZYAEIAL - ENEPICEIAL ANA ANAAYOMENO EIAOL

KATANAAQYH NETPEAAIOY GEPMANIHL
MEPIOAGN 1989-1990,1990-1991,1991-1892 [Kg) | TOY NETPEAAIQY OERPMANEHE [Kwh]

LYNOAIKH ENEPIEIA AMO THN KAYXZH

6.241

69.345

LYNOAIKH MAPAIQIH ZYAEIAL
NEPIOAQN 1989-1990,1990-1991,1991-1992

TYNOAIKH ENEPT EIA ATTO THN KAYZH
TON SYAQN A OEPMANIH [Kwh]

330

1.768

MINAKAL 6. LYTKPIEH QF NPOL THN NMAPATQMENH ENEPIEIA ATIO THN KAYIH
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APATTHPIOTHTES KXAI MNPOTPAMMATA THZ AEH
ATIE HIIEXI MOP®EL ENEPIEIAZ

I .XKAPAITEAOZ
A/vThe Evaddaktikwv Mopeuwv EvépyeLag AEH

NEPIAHYH v
TTnv eLOAYNOn auth guvowl{ovialL oL HEXPL OHHEPA  SPACTINPLOTINTEG
ng A/voswg Evaddaktikwv Mopowv Evépyeirag (AEME) tng AEH, oOTLg
Hwieg Mopgég EvépyeLag. AVAQEpPETAL TO LOTOPLKS Twv pEXpL Ohpepa
EVEPYELWY, Ta uUmd EKTEAETN TPoypaupAta Tou Xpnupatodotolvtal amo
tnv EOK oe uynad mooodtd kalL avaivovial oL TEPALTEPW gtdxoL Tou
AvantuELakou llpoypdppatog 1tng Emixelpnong otig HmWieg Mopyég
EvépyELAC KadWE KaiL oL OXeTitkol TpoBAnpatiopol.

1. EIZATQI'H

H metpeAalkn kplon Twvy apxwv Tng Sekaetlag tou '70 €xave TLG
BLopUnXavLKég KoLvwvieg va ouvelLdntomolLnhoouv éxL pHévo TNV
eEdpTnon TOoug amé TLG TWETPEAALOTApAywWyoUg XWpEG aAAd kat ToO
TEMEPAOHEVO TWV ATOSERATWY Twv OUMBATLKWY Kauolpwv. To
yEYyovég auid Ot OuvSuaopd PE Ta MEPLBaAAoviLkd MpoBAnpata
Tou akoAoudnoav O HEY&An kAlpaka (8ELveg Bpoxég, @aivdéuevo
Seppoknniou k.a.) EemERaAav TNV EVIAEN TwV mTpoBANpdTIWY TNng
pumavong Tou WEPLBAAAOVTOG CJTOV TEXVOOLKOVOHLKS OXESLAONd
TWY EVEPYELAKWY EPpywy.

EtoL n avdpwndtnta osSnyndInke wépa amd tnv avdmtugn HES8SBwWY
eEoLkovépunong evEépyeELAg, oTnv avalntnon EVEPYELAKWY TNywv,
TPAKTLKA avefdviaAntwy Tou va HPnNV  ETLQEPOUV  OUOLWSEELG
SLatapaxéc oTo WEpLBAAAovV kaL wou va elvat SLad9¢0LpEG  KaTd
to S&uvatév MEga otn xwpa. TEtoiLeg Tnyég EVEPYELQG ToOU
ovopdodnkav AVAVEWOLHEG N EVAAAGKTLKEG H  Kal ATLEG HOPYPEG
evépyerag €elvalL n YSponAektpLkh, 1 ALoALkY, n HAiak®h, n
TewdeppLkn, n Blopdla, n eVEPYELA Twv KUpdTwy K.a. ZIn
CUVEXELQ Ja avagep8ouv oL §&paginpLétnteg Tng A/vong
EvaAdakTLkwv Mopewv Evépyerac (AEME) otnv aLodLkh, NALAKn
KaL YyewdeEpULKAR EvEpyelLa oL omoleg katéaaBav oOto TeAgutalo
avantuiLakd mwpdypappa Tng AEH TNy onpaviukétepn HEXPL
onuepa 9déan. Touto Tmpogavwg St anpalvel 4tL n AEH &ev
mapakodoudel kaL TLg SLedvelg €EeAlEelg o0t d4AAEG HOPQPEGQ
evépyeLag Omwg n Blopdla, n EVEpyELA TWV KUHATWV, K.d.

2. OI APASTHPIOTHTEZ THZ AEH ZTIS ENAAAAKTIKEZ MOP®EZ ENEPT'EIAZ
To evSLagépov Tng AEH yia tnv avdmtugn kat atiLomolnan Twv
EvaAAakTLkwv Mopouwv EvépyeLag apx({eL HE TWPOKATAPKTILKEG
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EPEUVNTLKEG BpaoInpléInNIeg, amd TLg apXég tng Sekaetlag tou

1970, yLa va eEeaiyxdel pe (Sialtepn Epgaon T TeAeutala

xpévia péow Tng A/vang EvaAdaktLkwyv Mopgwv Evépyeiag ge pla .

ooBapnh TPOOTMAYELA EYKATATTAONG HOVASWY Topaywyhg NAEKTPLKNAG

EVEPYELAG OE EpTopLKY Bdon.

H uéxpL ofpepa wopela Ot YEVLKEG YPOHUHEG TWEPLAGUBAVEL:

- ALeEaywyh TPOKATAPK TLKWY EPEUVNTLKWY EPYACLWYV KOt
HEAETWY ylLa Tnv Siamlogiwon Tou SuvapLkoUu Twv ey Xwp lwy
TépWV.

- paypatomolnon TepalTEpw OCUCTNUATLKWY EPEUVWYV OTOU OL
EVSE(EELG TWV TPOKATAPKTLKWY EPEUVWV Elvat SETLKEG.

- MeAéTEG yLa TNV enlAucon Twv TpofAnpatwyv £viaing Movdswy
gto guUoTnpa

- Eykatdotaon nELpapatLva KalL ETLSELKTLKWY Movddwv yLa
va eEetao9el n gupmeEpL@opd Toug, KOl

- Eykatdotaon MovdSwv mapaywyhg O£ EpmopLkth Bdon yta Tnv
KGAUYN AELTOUPYLKWY OVAYKWV.

OL 9¢é0eLg Twv PEXPL ohpeEpa €pywv tng AEME mapouotdfovtatL oTo

ZXHMA 1.

ElvalL Tpowavég 6TL KAT& TNV EKTEAEON Twv Tapamdvw apxlKwv

SpagtnpLothtwy E£WpETE va:

- etagpaALogdouyv wépoL yLa v xpnpatodéinah Toug
SeSopévng TG apLoRniloipng OLKOVOHLKOTNTAG TWV, EVWY

- avayvwplodn kat amokTAIN n  BEATLOTN xatd TO Suvatodv
texvoyvwola HE Tautdéxpovn Tpoomadeia va amoppogniel
aquth amd Toug @opelg TNG XWPAG HAG.

T'ta Tov TpWIO amé Toug Tapamdvw OTéXoUug £xouv ylvel

METUXNHEVEG HEXPL OWPHEpa TPOOTASELEG XpNEatodoInong Epywv

HEQOW SLAKPATLKWV CUHPWVLWY Kadg Kol HESW Twv Eupumalkwy

Koitvothtwy. Tta Tov &EUTEpo amd TOUG TapaAWdvw OTOXOUG

TapakoAoudouUvial CUCTINHATLKE oL EEEALEELG OTOV Aredvhy Xwpo

kat éxouv avawtux9el oguvepyaoleg pe ALedvelg Opyaviopoug,

KpatiLkoug ®opelg, Epeuvntiik& Kévipa, EKNal8eutLKd ISpupata

Kat TexvoadoyLkoUc Olkoug 1Ing aAdAodamng, EVW TapdAinia
XpnoLpomoL el TaL EVEpYd 10 SuvapLkd Wy Avwtdtwy
EkTalSeuTLKWY ISpupdtwy, IvotLToUTwy Kal KaTOOKEUAOTLKWY

Yopéfwv TNG XWPAG HAG.

AIOAIKH ENEPTEIA

H xWpag pag EXetL va eml8elEeL gto xwpo tou Atyalou é¢va amod
ta KAAUTEpPA aloALkd SuvapLkd otnv Eupwmn. To yeyovég auio OE
ouvSuagpsé HE TLG L 8L6popPeEG OUVIhKEG eTumnNpéTnNOoNg Twv
KATAVAAWTOV OTa vnoLd autd (HLKpS Kal amopovwpévo &lkTuo mou
tpowoSotelTal amd pnxaveég Tou KkatavaAwvouv TEIpPEAALO)
¢gTpeye To evSLagépov Ing AEH amd ta TEAN Ing Sekaetlag TOU
'70 ogtnv meEpLoxh authh. OL OXETLKEG SpaogtnpLétnteg tng AEH
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EVIAOTOVIaL OE TPELE PUTLKEG OHASEG EVEPYELWY TOU ONOCKOWOUY
- otnv EkTlPnon Tou ALoALKoU AuvopLkol WJE HETIPACELG,
HMEAETEG, ETAANIEUCELG .
- gtnv HEALTN Twyv TpoPAnUdTwy EVIAENG KAl AsLToupylag
HEOw HEAETWOV H peE TV  amdéktnon epmeilplag amd TN
AeLToupyla TELPOHATLKWYV KAl ENLSELKTLKWY Epywv
- OE TepalTépw HEAETEG SLeluduong kat TpoypauppatiLapou
Epywv OE EUTTOPLKA Bdon
TNV wpwin opdba amd TLG MApATdvw SpacinpldINTEG EVI&CTOVTAL
oL HETPHOELS daLoAlkol BSuvapLkoy ota BSLdagopa vnoid, n
ekmévnon oe guvepyacdla pe ta AEI  Tng xwpag JEWPNTLKWY
HEAETHY EKTLHUNONG TOU aloALkoU Suvaplkol O€ HEHOVWHEVA VROLA
ogtnv  apxh KalL otn ouvéxeita n HEAETn AIOAOL pe tnv omola
TPpOOEYY(OINKE N AVAHEVOHEVN HEAN ETHOLA Taxyinta avEépou OE
KA9E TETpAywVLKSG XLALOpETpo Tou EAAnvikov yxwpou. AkOpn
mTEpLAGUBAVETAL N aELOASYNON TwWY QAMOTEAECUHATWY TwWV HEAETWY
autwy HE Bdon avepodoylkd otolxela Tou Cuykevipwvovial O
SL4QOpPEG TEPLOXEG WOTE va umdpyouv kat afLémiota BeSopeva
yLa Tnv OoXedlaon Twv ALOoALKWY TAPKWYV,
Ztn BeuUtepn oOpdEBa  SpacgtnpLoTATWY WEpa  Amo EPEUVEG Kal
HEAETEG Twy OXETLKWV TpopAnpdtwy kKuplwg ge guvepyaola pe AEI
tng xwpag, n AEME £xel e€ykataothoel kal 9€0eL oe Agttoupyla
HEXPL gfpepa otnv Kudvo mévie WElpapatikég A/T LoxUog apxikd
20 kW eKkdoIn ToU O1n CUVEXELQ avIitkataotédnoav pe 5 X 33 kW
(HE Tnv Teppavikh MAN). Ze 6TL agopd TLG HEAETEG ylLa TNV
aEiLomolnon Tou ALoALKoU Auvapikou, n AEH, £XEL EKMOVACEL [LE
KOLVOTLKY) ETLXOPHYNON Tnv TpOKATAPKTILKY peAEtn Sieloduang
ginv Kpitn, Ttig KukAdSeg, tnv EUBoiLa kat peydido tphpa  Tng
HTELPWTILKAG XWpag. IUppwva HE auth Hda Htav suvatd va
ceykatagtadouv 6.500 A/T twv 300 kW ouvoAdikhg toxyog 1.950
MW WE OpLOMEVEG OHWG TPOUTMOSECELG koL Tpoxwpnoe otn SeUTepn
@Aaon Tng TMLo Tavw HeEALTNg Oe cuvepyadla pe to EMII  kat  HE
KOLVOTLKYy ETLE6TNON, eEeTAToOoVIAG KAl Ta TEXVLKE wpoBAnpata
gvTaEng.
lp6odeta ota mAaloia Twv EMLEELKTLKWY Epywv £XeL JE0eL OE€
AeLToupyla, EYKATAOTAHOEL ] MPOKELTAL VA EYKATACTHOEL
ALOALKEC MOVASEG CUVOALKAG Loxvoc 2.833 kW (MINAKAZ 1).
Le 6TL agopd TEAoG Tnv eykatdotacn A/T, Og Eeumopikh  BAon
0AoKANPWINKE "én n OQVEYEPON TOU TWPWIOU WPOYPAHUATOG
KOTOOKEUNG QLOALKWYV Tapkwvy HE 50 cguvoAilkd A/’ toxvog 55 KkW
kat 100 kW ouvoAiLkng Loxvog 3.920 kW, o ouvepyaola HE Tnv
EAB kat pe emixophynon amd to Koitvotiké Mpdypappa HORS QUOTA
(BA. MINAKA 2). AKOMn to 1991 umoypdpnkav gupBdoecs yLa 7
aLo0ALKE TWApKA OUVOALKAG Loxuog 20.000 kW HeE EemuXopnynoeLlg
aré ‘ta Tmpoypdppata VALOREN «kal MOMN, oOrnwg ¢@alvovtalL otov
MINAKA 3. H8n £€xeL oAokAnpwIel n avéyepon ge 6Aa OXEEOV amd
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auTd Kol Eviég Tou 1992 wpofAdnetal va TeSouv o Acittoupyld,

To véo avanmtuBiLakd Tmpdypappo tng AEH Wou avakolvWwInNKe To
1991, TWPOEPBAETE TNV £ykaTdutaon 150 MW aLoAlLkhg Loxuvog HEYXPL
To étog 2000. TI'ita tTov TeEpalTEpw TWpoypoppatiopd n AEME kat n

A/vaon Npoypappatiopoy tng AEH avadcwpnoav tn HEeA€TN
SLelo8uong OTLGE TeEpLOXEG EVELAYEPOVIOG HE T4 akdAouda
SeSopéva:

- Tnv mpdBAeyn LoxUog yLa 1o £Tog 2000

- Tnv SLacguv8eon TtTwv vnouwv AvSpou, ThAvou, Zupou Kat

Mukévou pe to HUeElpwiikd ZUoTnpa

- Tnv mpoBAemépuevn egedpela Tng KphHng

- Tnv (Sta A/T" Loxvog 300 kW omwg n  apxikh pedgtn (300
kW) «AAd pE oguvoAlkd k60TOG EMEVEUONG OCUHQWVA PE TNV
epmelpla tng AEH amé tig mpdogateg IupBdoeLg Tng

- Tnv ETACLA Tapaywy¥ GLOALKAG EVEPYELAG Yyl TLG TMEPLOXEG
evSLagpépoviog, Ot wptala Bdon yia €va tumikd £tog, HE
TN XpAon TPAYHATLKWY HETPACEWY.

H OLKOVORLKOTING TNG OLOALKAG EVEPYELAG EXEL TpokUWeL OE

oUVAPTINON HE TNV UTOKATAOTAGN OUPBATLKWYV KAauolpwy Kol  TO

EMEVEUTLKS 6wedog amdé TNV  kaduotépnan oAoKARpwang  Twy

oUpBatLkyv MovdSwv. H afLomiotla tng LOXUoG EXEL umoAoyLoTEel

AquBdvovtag uméyn Thv eThola afLomiotla Tou CUCTHAPATOG HE

Kat xwple Ta aroAilkd wdpka.

Ta faclKd CUPTEPAOHATA TNG WG GVw HEAETNG EXOUV WG £ENG:

- H OUVOALKA QLOALKA LOXUG yLa TO SLaguvSeSepévo ouoThua
(ota mapamdvw vhotd) kat tnv Kpntn mpofAfmetaLr yiLa 1O
£tog 2000 va @tdoet ta 93.0 MW kot 61.5 MW avilotoLya.

- H &8LeloSuon TN GLOALKAG EVEPYELAG yLa To £Tog 2000
mpoBAETMETAL va KaAumter To 0.76% tng {HTnong oOTo
SLaouv8eSepuévo ouoTNPa  Kat  to  10.6% oto guothnpa TNg
KpAtng.

- H aLoALkAR EvVEpyELa O8d UNOKATAOTAOEL QUOLKS CQEPLO,
ELOQYOHEVO dvipaka KatL palout oto SLaouvBESENEVO
oUCTNUA KL TETpEAaLo kat palout gtnv Kphtn.

- H oLKOVOopLkKA BLwoLlpstnta ™ng ALOALKHG EVEPYELUG
EKPPalOPEVYN HE AdyOo o@pfAoug - k6OTOUG exTLpdtaLl ge 0.62
yia To 8LAaC0UVBESENEVO OUCTNHO kat 1.42 yia tnv KpAtn.

- H aALoALKN EVEPYELQ ylveTal OLKOVOHLKH yLa ToO

‘ SLacuv8eSepévo oUoTnpa pévo av pelwdel katda 40% meplmou
10 kdéotog emMéEvEuUONG.

H okomipding yta ta HEMOVWHEVX CUOTAHATA vAowv Sa

SLepeuvdtal EexwplLotd AauBdvoviag umown TO UWAPXoV ExEel

aLoALkd SUVAPLKS KAl TOUG AELTOUpyoUVieg Oto vnal otadpoug

nAcktpomapaywyng.
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HAIAKH ENEPI'EIA

Map&AAnda pe Tnv ALoAlkh EvépyeiLa n AEH otTpd@nke xalL Tpog
tnv HAtakh EvépyeLa akoAoudwvTag pLa TrapamingLa opela.
Extég amd TLG HETPNOELG nALogpdvelag KaL NALAKnAG
aktTLvoBoalag, TOoU OpPYAVWOE OE CUCTNHATLKN gdaon, JLE
EYKOTAOTAON KAl AELTOUPYLld NALOYPAYLKWY, aKILVOYPAPLKWY Kai
TUPAVOHETPLKWY gTadpwy Kat emeEegpyagla Twv OTOLXE(lwY
HETPHOEWY HEOW NAEKTIPOVLKOU UMOAOYLUTH, n AEME EXEL
TpoxwpNOeL CgInv Eykatdotaon kat Séon O AeLtoupyla 5 &/B
OTAdUWY OUVOALKAG LOxUog 225 kWp (BA. OxXeETLKO wlvaka). H
EMLEOTNON Twv €pywv outwv EXeL emLTeuxdel pe Eévn CUHPETOYXTY.
ATS Touc oOTadpouc oaqutouc o ¢/B Ay. PoUpeang SLEkoye 1IN
AeLToupyla ToOu.

Ev Tw HETAEU 0ACKANPWINKE N EyKATdoTaon KoL GAAwWY 70 ¢€/B
povd8wv mwou €Exouv N8n eykpLdel oto wpdypappa HORS/QUOTA-
VALOREN mou eykataotddnkav Oe 24 HLKp& vnold Tou Aryalou.

To véo BekaeTég Tpbypappa Tng AEH mpoBAEWEL Tnv EYKATAUTAON
1.000 kW <ta omwola 8a kadugdolUv amd pLkpoUg aUTOVOHOUG
gtadpoUc ot vnoLd pag ota omola kplvetar acUugpopo yia tn AEH
va EYKATaoTAgEL autdvopoug otaduoug viAfead. OL EYKUTAOTAOELG
QUTEG Tou EXoUuv XOpakTfpa nNAEKTpo86TNONg amoktouv ESVLKY
onuaocla &edopévou 6tTL  avaBadulfouv TLg ouvinkeg C(wAg aToV
evalodnto xwpo tou Aiyalou.

®QTOBOATAIKOI ZTAGMOI

- Stnv Kudvo, LoxUog 100 kWp oe oguvepyacla pHE toug olkoug
SIEMENS kat VARTA (A.Teppaviag).

- Ztnv Ay. Poup€an, LoxUoc 50 kWp oe ocuvepyacla HE 1Tnv
TFaAaLkh SERI-RENAULT kat tn VARTA A.Teppaviag.

- Zta AviiLkudnpa, LoxUogc 33,4 kWp o guvepyacla HE Tnv
A.Teppavikyy AEG-Telefunken.

- Z1toug Apkoug, Loxvoc 25 kWp o0e ocuvepyaola pHE Toug
BeAyLkouUc O(koug TEI kat PHOTON.

- Ttnv Toavso, oOuvoALkAG LOXUog 23,6 kWp ot cuvepyaola HE
Tnv INTERATOM, A.Tleppaviag.

H AEH T1wepLpével TO TEXVOAOYLKO dApga oOTnv pwtoBoATalky

HETaTIpomA n omola da kateBAOEL TO K6OTOG KaTaokeung twvy ¢/B

HOVASWY OE avIaywvLOTLKE, dAAWV EVEPYELAKWY Hopgwv, ETW(TWeda.
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TEQOEPMIKH ENEPTEIA
H xwpa Hac Abyw nec YEWSUVAHLKAG ng xatdotaong
CUYKATAAEYyETal METAEY TWY EUVOOUMHEVWY TWEPLOXWY TNG yng,
SLaféTovVTAG AMOJEHATa YEWIEPULKWOY PEUOTWY EKHETAAAEUOLPA yLa
k49e xXpHon, Ot OLKOVOHULKA B&In.
OL yewdeppLkég €peuveg gtnv EAA4Sa dpxioav To 1970 pe 1IN
BondeLa ELSLkWY Tou Opyaviopou OLkovopLkhg Zuvepyaclag kat
AvanTtUEewe ev) WaAp&AAnAa HE TLG TOTE SpactnpLdétnteg tnc AEH,
To ITME TPOXWPNOE ogtnyv guvtain Tou MPOKATAPKTLKOU
YEWIEPULKOU XAPIN TNG XWpag.
Amé TOTE HEXPL Onfpepa n AEH oe ouvepyacla pe to ITME kat
dAAoug popelg kaL HE TLG EMLE0THOELG Tng EOK kat kuplwg TOU
Eupwrmalkou Tapelou NMepLpepeLakhg AvAamtuEng (ETMNA) ,
npaypatonotnce TLG OKOAOUYEG EPEUVEG Kal MEAETEG:
TeEVLKA avayvwpLoTLkh yewdeppLkh €peuva avd tnv EAA4Sa
- OAok Aripwan ELSLKWY ETLPAVELAKWY EPEUVNTLKWY
TPOYPAHHATWY OTLG TAEOV eﬂntSowépeg TEPLOYXEG
- Kataogkeur 7 BadeLi)v MAPAYWYLKWY YEWTPHOEWY otn MAAO Kat
™n Nlogupo
- TEXVOOLKOVOULKY) HEAETN gkomipdintag yia tnv afromolnan
Tou yewdeppiLkoU meSlou Nioupou.
MAtov anuaviiLkég elval ol epyad(€C Twv TEPLOXWY MAAou  Kat
Nioupou ©6mou To YEWIEPHLKS BuvapLkd ekTLpdTal HE PBAdn TLg
HEXPL OApEpa HEAETEG OE 120 MW kat 50 MW mepl{mou aviiotoLyxa.
ELS5LKSTEpPA, OL #PEUVEG Twv TEPLOSWY 1971~1974 kat 1977-1980,
HE Tn BohdeiLa tnc ItaAdikhg Emixelpnaong HAextpLopou (ENEL)
oSfynoav aginv amdpadn va ylvouv TpelLg Badelég YEWTIPHOELG OTN
MhAo, 1tnv TmeploSo 1980- 1982 kaL 0Tn CUVEXELA OTNV amwodpaon
yLa EYKaTAOTAON PLOC TELPAHATLKAG YewIepponAekTpLkhc Movdsag
2 MW otn MAAo.
To 1982-83 n AEH mpaypatomolnoe &Uo PBadeLég YEWTPAOELG KAl
otn Nloupo, eve) AEn pHETd amd OXETLKH HEAETN Tng Koitvompaglag
MERZ-DAL wpot{detaL va TpoxwpHOEL OINV KATAOKEUN TEVTE
BadeLv yewTiphogewv otn Nigupo yia TpopoSétnon Movdsag 10 MW
MpémeL va EMLONPAVOUME OTL EVH N yewdeppla Yewpeltat oav
AMLa katv Hn  punalvouoca uopwﬁ evépyetag HE B4on Tn 8Ledvy
TpakTLKA €EVOG TWeplmou aiwva, aTtuxwg ytLa TN Xxwpa Hag,
mapamAnpogépnan Twv Katolkwv Tng MAAovu katd tn SO0KLHAOTLKA
AeLtoupyla tng MovdSag — mLAdTOU, Bagiguévn otnv 6xAnon and
tn Sugoopla mou TpokAAINKE amd TNV EKAUSHEVN HLKPH TogdInta
uspodelou, Tpok&AEoE HEYAAN KOLVWVLKNA avagtatwon HE
amoTEAETHA TNV avadtoAh Tou Tmpoypdppatog otn MAHAo.
To yeyovég autd elxe Sugtuxwg eml{Spadgn kat dTo Wpoypappa Ing
NiLoUpou To omolo o8nyndInke gt avadgToAf) amd Toug WapAyovTIEG
NG TOMWMLKAGS autodLolknang. H AEH mpoBalveL hén gt
CUCTNUATLKEG EVEPYELEG, yLa TNV EvVnUépwon Tou KoLvoUu Kal tTwv
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TOMLKOY apXwv enl Twvy WPEANHATWY  TNG yewdepplag EVW
mapdAAnAa TapakoAoudel OTEVOTATA TNV TexvoAoyla otaduwy HE
UnSevikh pumavon. Elval yeyovég 6tL n afLomoinon Tou ATLQU
autol Eeyxwplou evepyeLakoU Topou, 9Ia amoBel oe 6weAog Kal
tnc E9viKAC OLkovoplag kat Twv Ouykekplpévwv TmepLoxwv. To
Mpéypaupd pag TpoBAEMEL Tnv £viaEn pExpt To 2000 YEWIEPHL KWV
MovdEwv CUVOALKAG Loxuog 50 MW.

ANTI ENIAOTOY

H aveEavtAntn @uoLlkh kol kadaph €EvEpyELa ToU AALOU TOU
@TaveEL O0Tn yn, amoteAcUce elte dpeca elte ¢épeca (pE TLG
Hop@éc Tou avépou, Tng Bpoxhc H Tng BLopdfag) pEXpPL TPLV Eva
atwva Teplmou TNV kUpLa TNYH EVEPYELAG yLa TNV Lkavomolnon
Twy avaykwyv Tou avIpwmou.

To metpéAaile, O AvIPAKAG KAl TO QuaLkd aEpLo elvar emwlong
mpolévta 1TnNg HEXPL OHHEPA &pAONG ToU AALoU Tou TapeAdSvVTOG
Tdvw OTO PUOLKS KOOHO TOU TWAAVATNH Hag. AUT6G AoLmov o "hALoG
tou X9ec", TOU HE TN HOpYhH TWV OCUPBATLKWY Kauglpwy KaTd
KOpov EKHETAAAEUINKAPE OTOV alwva pag, Telvel va ekAel el
KOL va Hag SnNpLoupyYHoEL mTpoBAHHATA TMEPLBAAAOVTLKAG
emiBlwong. Ag oOTpaygoUpe Aolmév otov "HALo ToOU onpepa’.
YmoéoxeTaL TEPLOOOTEPA KAL TO Kupltdtepo elvatr Kadapdg kat
amnAAaypévog amé TLG CUCCWPEUMEVEG ToELVEG TOU moapeAdévVIOG.
Me tnv memwoldnon auth n AEH Tmpoxwpel otnv vAomolnon Twv
£pywv Tng otov Topféa twv Hmiwv Mopguv Evépyeitag ota wialoia
evoc aELbdAoyou 10etouc AvamtuEiakou lpoypdppatog. H emiLTuxla
Twvy £pywv pag TLOTEUOUPE OTL Yda o6nyhoeL O TEPALTEPW
AVAQIEWPHTELG TOU TPOYPAHHATOG auUToU.
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NINAKAZ 1

ENIAEIKTIKES AIOAIKEEZ MONAAEZ

Exouv tedel oe AeLtoupyla:

T1tn Mukovo pla A/T toxuog 108 kW (pe Tn Aavikh MICON)
£tnv Kdapmado pla A/T toxvog 175 kW (4e tn BeAyixk®h HMZ)

Yné Kataokeur) BplokovTal:

Stnv Zkupo pla A/T optfovilou dEovog Loxvog 100 kW

Ttnv Skupo pla A/T xatakopugou dEovog toxvog 100 kW

(OL 8Uo autég A/T €xouv peAetndel oto guvoAd Toug awd
EAAnveg Kadnyntéc tou EMI kaL katackeudloviati Hhén oInv
EAA4SQ) .

stnv Avépo pla A/T' katakopugou dEovog, Loxuvog 350 kW
(pe Tn SIEMENS «xat tnv ADECON EAAdg)

Eml(kettal n évapEn Tng KATAOKEUNAG:

Tto AaupLo pla A/T Loxuog 500 kW (NORDTANK)
Lto AaUpLo PE EVSEXOMEVO va UETagepSel otnv  KpAtn ula
A/I' Loxvog 500 kW (TACKE)

NINAKAZ 2
AIOAIKA IAPKA NPOI'PAMMATOS HORS—QUOTA

- Linv Zapodpdkn 4 X 55 kW
- Zinv Ikapla 7 X 55 kW
- Ztnv Anpvo 7 X 100 kW
- Ztnv Afjpvo B X 55 kW
- Zinv Kdpmado 5 X 55 kW
- Ztnv Xlo 10 X 100 kW
- ZTnv Ao 9 X 100 kW
TuvoAa: 24 pOVASEG TWV 55 kW

26 pOVASEG TWV 100 kW

NINAKATZ 3
AIOAIKA NAPKA NPOUPAMMATOZ VALOREN KAI MOI

- Ztn Zdpo 2.000 kW
- zin Xio 2.500 kW
- Zinv Avépo 1.500 kW
- ZTn A¢oBo 2.000 kW
- Z1a Yapd 2.000 kW
- Ztnv EuBoLa 5.000 kW
- Zinv Kpntn 5.000 kW

TUvVoAo LOXUOG: 20.000 kW
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