KEDAAAIO 8

AVAVEWOLIUOT
EVEPYEIAKOTL NOPO1T
- nhiaky evépyeia

ENIOIWKOUEVOL TTOYO01

210 KepdAalio auto mapouoid{etal n HAiakn Evépyeia w¢ AvavewoIuog EVEPYEIAKOS
moépog, kabwe¢ kai epapuoyéc ekueTdAAeuong autrig. O oTéX0¢ ToU Kepadaiou auTou
gival va 6wWoel oTOV avayvworTn Tn duvaroTnTa:

® Na yvwpilel 11 eival Avavewoiuol Evepyeiakoi Moépol.

@® Na yvwpilel moieg Avavewoiueg nyé¢ Evépyeiag eEaptTwvral amd tnv HAlakr Evép-
Y€la Kal pe moio Tpormo yiveTal auto.

Na yvwpilel 11 eivai “EvTpomia” kai va avapépeil mapadeiyuara.
Na mrepiypdpei Tn puon Tng nAiakni¢ aktivoBoliag.
Na umopei va mepiypdyei Tpémous ekeTdAAguons Tng nAIakn¢ evépyeiag.

Na yvwpilel Ta €idn Twv NAIGKWV ouoTNUATWV yIa eKPETAAAguon TNG OpUIKNG eVEP-
yeiag.

Na yvwpilel Tnv Texvoldoyia uetarpomnc tn¢ nAIakn¢ evépyeiag oc NAEKTPIKNA Kai va
yvwpioel EepapuoyES TnG.
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8.1 EIZArQrH

“HAIAKH ENEPTEIA’: Mia pop@r evépyelag ou Borienoe Tov AvBpwrio arod Inv nMpwTn KIOAAG OTLyun g
unap&ng Tou otn M. To Kpuo katd In didpkela TG VUKTAG, N UYPacia Kal 1 OKOTEWVLA HEeiwvav -(pUCLOAOYIKA-
TIG evEépyeleg Tou avBpwTou 0To eAdy10To. Ouwg Ol TMPWTES AKTIVES TOU NALOU TIOU EMeTav Mavw otn M
dpoucav Kat cuvexiCouv va dpouv e €vav EUEPYETIKO TPOTIO TOOO OTOV AVOPWTIO GO0 Kal GTNV UTIOAOLTN
mAdon. H 8€puavon, n pwToouvbeon, o dvepog, Ta kKUpata, eival armotéAeopa g nAlakng evépyelag. O
avBpwrog yvwpifovtag otyd-otyd Tig euepyeTikeg emdpdoelg Tou "HAou €pBace ato onueio va tov Beorolr-
oell

AANG OpwG ToLeG eival OAeG auTeEG oL WPEAELEG TToU artoAauBavel o dvBpwriog ard tov "'HAo; MNwg epeiq ot
AvOpwTIOoL UMOPOUKE Va TI§ EKUETAAAEUTOUUE KAAUTEPQ; 2TO KEPAAALO QUTO, AUTES OL EpWTNoELg Ba anavin-
Bouv.

8.2 HAIOZ KAl ANANEQZIMOI ENEPTEIAKOI MOPOI

210 Keahaio 1 mapoucldotnke 1 €vvola g evepyelag kal eldikdtepa n dlagopd PeTa&u Twv Avavewol-
pwv Mnywv Evépyelag kat Twv Mn Avavewolpwv NMnyov Evépyelag. Onwg eidaue, wg Avavewoluesg mnyes
eveEpyeLlag voouvTal ekeiveg Tou amd Tn GuUom TOUG avavewvovTal Kat eival dlapkwg Kat acTapdtnta diabgaot-
pEG 0e ApBovn ToodTNTa Kat dev TIPOKELTAL VA TIAUCOUV va UTtdpXouv (aveEAvtAnteg). TEtoleg eival o "HALog,
TOU AQUITEL OUVEXWG OTOV 0UPAVO KAl HAG TIPOOPEPEL TN PWTELVT] KAl BEPIKY) ToUu evEpPyeLa, 0 AVEUOG, 1
lewBeppKT) eVEPYELQ, N evEpYela Oalaooinwv KupdTtwy K.a.

Ané toug Avavewoloug autoug eVeEPYELaKOUG TIOpoug, 0 'HALOG Kal 1 evEpyela TIOU AroppEEL ard auTov,
N NALAKY evépyela, puropei va BewpnBei and Ti§ BaolkdTePeg, av OxL 1 TO ONUAVTIKY). [a 1010 Adyo 6uwg;

2™ duon -6nwg OAol Aiyo wg TIOAU €XOupe akouoel- cupBaivouv e UHaBnuatiky) akpiBela oplopgva
Qawvopeva edw Kat ekatoppupla xpovial Mpayuartoroleital €vag 6aupaotég KUKAOG, |a aAucida yeyovoTwy
mou eruTpemnel In (wn ot M. Ze aut) v aAAnAouxia Twv dtadoxikwv yeyovotwv o ‘HAlog mailel tov
KaBopPLOTIKATEPO POAO Kal paiveTal OTL eival N yeveoloupyog attia Urapéng ToAAwY ard Toug UTIOAOLTIOUS
Avavewolpoug Evepyelakoug Mépoug.

To oxnua 8.1 deixvel mwg n HAwakr Evépyela ta&devet and tov 'HA0 on M Kat Mg autr| “UeETAPOPPWVE-
Ta’ oe JlAPOPETIKEG MOPPEG HEOA OTNV atpdéopalpa 1 enavw otnv ergavela mg Mg ‘Onwg emiong
Qaivetal 0To OXNUA, N CUVOAIKA TipooTiimtouca Tdvw otn M aktivoBoAia “poipdletal” pe tov akoAoubo
nepimou TpoTo:;

@® To 30% autrg &e ptavel nmote otn M, aAAG avakAdtat kat Tagdelel mpog To dLdoTnua.
@® To 45% autg Ceotaivel Tnv em@pdvela g Mg, TNV atpdéoealpa Kat TG 6aAacoeq.

@ 'Eva moocooto g Ta&ng tou 23% tng HAakng Evépyelag mou ¢Bdavel otn M xpnowornoleitar otov
udpoAoYIKO KUKAO. O "HAlog e€atuifel To vepd Twv BaAACOwWY, TWV MOTAUWV Kal apudaTtwvel Ta GuUTA. To
egatpiopgvo vepod O xdvetal, aAAd CUYKEVTPWVETAL OTNV atpoéo@alpa kat dnuoupyel ta ouvveda. Autda pe
™ oglpd Toug TIapEXOoUV Tn Bpoxn 1) To X1ovL kat odnyouv To vepsd Tiow otn M.

@ 'Eva pikpd nmooooto (1%) cupBaiAel otn dnuoupyia kat 0Tov KaBoplopd Tng Topeiag Twv aveEwy, EVQ
auTol Pe TN o£lpd TOUG KIvoUv Ta KUpata. AuTO TEpLypAPETal avaAuTIKA OTO KeE®. 9, aAAd pe Aiya Adyla
npayuatoroleital pe tov akéAoubo tporo: O Aog {eoTaivel IO TIOAU TIG TIEPLOYXES KOVTA OTOV lonuepvo
kat Atyétepo toug MoAoug TG IMG. ‘Otav o 'HAog Beppaivel pia agpla paca otov lonueptvé v avaykadel va
KwvnBei mpog PeEYAAUTEPO UYPOUETPO Kal Tpog Toug léAoug, apol wg yvwotdv 1 Bepudtnta peel amno
BepuoTepeg o YuxpdTEPES TIEPLOXES. 'ETOL, dnuloupyoulvTal TECELS O AAAEG agpleg MATES Kal TIG
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Zy. 8.1: IIic n Hhaxij Evépyera peratpénerar o 6rapopes popypéc Avavedoiuwy Evep-

yeraxwv Ilopwv oty I'y.

avaykagouv va petakivnBouv. Autd oe ouvduaopd pe tnv kivnon g Mg eival ou aitieq unapgng twv
YVWOTWV 0e 0Aoug pag and ta AeAtia Kaipou: “Bapopetplikwv YPnAwv 1} XaunAwv”, Ta omnoia euei§ avTiAau-
Bavopaote oav avepoug dlapépwyv KATeubBUVOEWV Kal EVTACEWV.

@ 'Eva eriong pkpd mocooto (1%) amoppogdatat ard ta d€vipa kat Ta gutd g Mg, woTe va npaypato-
nomOei n dwtoouvoeon.

Eival okomuo va xpnotoroloupe Kat va EKPETAAAEUOUAOTE TIG dLAPOPES LOPPESG OTIG OTIoiEG LETATPETE-
Tal n HAakn evépyeta. Kat autd 80Tt agou o "HAlog Ba Adurel yia touAdylotov 5 dioekatoppupla xpovia
KON, Ol TIaParndavw HOPPESG EVEPYELAG TIPOPAVWG Ba cuveyioouv va umdpxouv. Oa eivar dnAadn ave&d-
VIANTEG KAl AVAVEWOLUESG HOPPEG EVEPYELQG.

Me autd TO OKEMTIKO, 0 AvBpwWIIOG:

e EkpetaAAeletal tn BepuotnTa mou divel o "HAIoG pEow NAIGK®WV CUAAEKTWY, Yia va {eoTdvel vepod yla
XPNon 1} yla I 8€ppavon Xwpwv.

® 3 UYKEVTPWVEL TO vEPO TNG BPOXNG OE PPAYHATA KAl XPNOLOTIOEL NAEKTPIKEG YEVVITPLEG, YA VA TIAPAYEL
pedua.

e Kataokeuadel aveloyEVVITPLES, YIA VA EKUETAAAEUTEL TNV KIVNTIKI] EVEPYELQ TOU AQVEUOU Kal va Tapayel
NAEKTPIKT] EVEPYELQ.

e EkpeTaAAeleTal pe €I0IKEG KATAOKEUEG TNV TEPAOTLA EVEPYELA TWV KUUATWYV KAl TWV TIAALPPOLWV.

H ameuBeiag ekpeTdAAeuon NG NALKNG evépyelag (oe BepudTnTa 1) NAEKTPLIONO) Ba avarttuyBei oe autd TO
Ke@AAaio.

Mavtwg, To ouumnépaoua eivat To eENG:

H AioAikny evépyeia, n Yopo-svépyeia kai n Evépyeia Twv Kuudtwv
npoépxovrai aré tnv HAlakn Evépyeia!
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8.3 H ENNOIA THZ ENTPOMIAZ

ENTPOIIA: “KdBe popprn evépyetlag €xet tnv 1don va urtoBabuidetal HETATPETOUEVT) 08 AAAN LOPPT LEXPL
TETOIO ONEio, WOTE va unv Uropel MAEov va nmapdyel Epyo Ue MEPAITEPW UETATPOT TG

O naparndvw vopog tovilel wg autd cupBaivel yia KABe poper] evépyelag. 'ETol kat n nALakn evépyela dev
propei apd va Tov akoAouBei. Minmwg propoue va pavtactoupe rmapadeiypata, yia va yivel mo Katavon-
T0G;

H miponyoupuevn apdypagog (8.2) divel pepikd rapadeiypata MOAAAMAWY HETATPOTIWV TNG NALAKYG EVEP-
Yelag o€ AAAEG HOPPEG. AG aKOAOUBTOoUE OUWG MEPIKA amtd TNV apXn MEXPL TO TEAOG:

O "HAlog otéAvel TNV NALaKN evépyela 0ta GUTA - AUTA TN PETATPETIOUV 0 XNLUKT| HECWw TNG PwTOoOUVOE-
onNg Kal peyaAwvouv - Metd and yewAOYIKEG LETABOAEG Ta GUTA Kat Ta dEvTpa Tou BAPTnKav pesa otn yn,
yivovtal kdpBouvo - Ot dvBpwrtol Bpiokouv To Bauuévo kapBouvo To £E0PUCCOUV Kal TO Kaive mapayovtag
eveépyela umo pop@r) Oepudtnrag - Tn BepudtnTa I XPNOWOTIOOUE KAl KIvoupe oTpoBiloug mou Tiapdyouv
elte NAeKTPIKN gvépyela pe dLapopoug Tpdmoug eite KivnTikr) Evépyela Kivwvtag Tpgva, atudniola K.T.A. -
TNV Hev NAEKTPIKN TNV UETATPEMOUME TEAKA o dwTevn (PWTIONO]) N Kat MAAL og Oepuikn] (Hayeipeua,
B€ppavon xwpwv K.T.A.), EVR TEPATEPW EKUETANAEUOT Toug dev eival duvatr) - H de KivnTikn Kivel To TAoio,
evw, 0Tav Mayel va umdpxel, To TAoio otyd-otyd otapatda va Kiveitat.

O "HAog e€atuilel pe BepudInTa 10 VEPOS 1 TNV Uypacia mou undpyet otn M - Anuoupyoulvtal TIuKvAa vepn
udpatuwyv - Bpoxn 1 Xwdvt méptel ot M kat n Auvauikni Evépyeta yivetat Kivntikr) kat Auvapikn pali Adyw
TaxuINnTag Kat UPouq - Anpoupyouvtal otapoi - O avBpwriog xTiel ppaypata Kat GUYKEVTPWVEL TO VEPS OE
karolo UYog arobnkevovtag €1ol Auvapikn Evépyela - Ztnv €€odo tou ppdypaTtog agrvel To vepod va
KUAoelL and YnAd petatpenovtag €10l N Auvauikn evépyela oe KivnTikr) - Ekei TomoBetel yevvntpla kat
peTaTpEmel TNV KivnTikn evépyela oe HAEKTPIKY), TNV Omoia Kat XenOoLUoroLel, OTiwg GTO TPONYOUEVO TIapd-
detypa.

8.4 TMAPATQrH KAI AIAAOZH THZ HAIAKHZ ENEPTEIAZ

Ma va avtiAngBei kaveig mwg nmapdyetal 1) NALAKY eVEPYELQ, TIPETIEL KATAPYXTV VA YVwPIleL HEPIKA TIPAYUa-
Ta ywa v mnyn g: tov ‘HAw!

8.4.1 0 "Hhiog

O "HAwog eival €va oupdvio owpa Tou yaAagia pag. Awdeka mAavrteg HeTaéU Twv omoiwv kat N M pag
MepLOTPEPOVTAL YUPW ard autdv e pia Baupaotr, adidkorm appovia. To peyeddg Tou eival ipaypatt -0 OXEaN
pe TN M- oAU peyaAo: 1) Slapetpog Tou eival 110 mepimou Qopeg PeyaAuTtepn anod g IMG. Zuykekplugva eivat
1.390.000 xtAopeTpa, evw NG MG oA 12.700. To oxrjua 8.2 deixvel avaloyika autr) T diagopd. O "HAwog -
OMwg @aivetal 0To OXNUA- EKTIEUTIEL NALAKY) akTvoBoAia Tipog OAeq TI§ KateuBuvoelg. KatahaBaivel £TolL Kaveig
WG €va TIOAU HIKPS TI0000TO (MOALG €va oTa duo dLoeKaToUUpLa) amo TIG AKTIVEG TOU TIPOOTITTEL OTN M), EVW
TO undhouro Ta&devel Pog AAAoug TAaviteg Kat Maia&ieq. Ta 150.000.000 xiAdueTpa 10U dlavuouv oL
AlYOOTEG aKTiveg Tou €Xouv kaTteuBuvon ) M de @aivetal va Tig emmpedlouv kaBoAou, apou To Tagidl Toug
wq €dw yiveTal LEow Tou KaBapou Kal oxedov Xwpig anwAeleg dLaoTnUKOU XWPEOU.

Mropei, Aowrtdv, va pavtaoBei kaveig Ta TepAoTIa TI00A EVEPYELAG TIOU EKTIEUTEL 0 "HALOG, av avaAoyloTei 4Tl
aKOuN Kat auto 1o 1:2.000.000.000 rocootd mou mipoortirtel ot M eival YIEP-apKeTo yia TI§ EVEPYELAKES
avaykeg OAOU TOU TIAQVITN, e TNV poundBeon, B€Bala, 6Tt Ba UrmopoUoape va TO EKUETAAAEUTOULE TIATPWS.
davtaobeite Oti, edv uropouoaue va ouAAgéouue tnv HAwakny Evépyeta mou mpoortintel otn I og didotnua
UOALG 15 nuepwyv, T0TE Ba gixaue evepyela, 6on 6Aa ta arobsuata kauoiuwv aroAlbwudtwv ¢ Mg...
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Zy. 8.2: Zyéon peyé0ove "Hlov xar I'yg.

8.4.2 H napaywyi

O "HAog anoteAeital Kupiwg and Ydpoyodvo. H Beppokpacia oto kKEvTpo Tou epbdvel Toug 15.000.000°C,
apa Kkal n Tieon eival tepdoTia. Adyw NG apdvracta UPnAng Bepuokpaciag ta nAeKTpOvia Kal oL TIUPHVES
TOUG KlvouvTal e TIOAU peydAeg tayxutnteq. ‘OAa autd onuaivouv OTL CUVTPEXOUV OAEG OL avaykaieg
OUVBNKEG TIOU ETILTPETIOUV TO Pawvopevo g MupnvikAg Zuvtnéng. O1 uprjiveg tou Ydpoydvou cuykpouo-
vtal T6oo duvatd petagu Toug, Tou CuVTNKovTal (BAETE avaAuTIKOTEPA OTO Ke.14). HAekTpdvia Kivoupeva
ME HEYAAEQ TAXUTNTEG armokoAAwvTal arod TI§ oTiBadeq Toug Kal eite aveBaivouv otiBada eite Eepeluyouv
ard TO ATOMO Kal TIPOOKOAAWvVTAL 0t AANO, Onwg @aivetal oTo oxnua 8.3. ‘'Ouwg, aAAayn evepyelakng
OTAbuNg (0TIBAdAG) ONUAIVEL EKTIOUTTT] 1] ATTOPPOPNON LEYAAWV TIOOWV eveEpyelag. Mia TETolou eidoug evep-
yela eival n ekmepmnopevn and tov ‘HAlo HAlakn Evépyela.

Zy. 8.3: AMayij evepyeraxijc oraOunc (oryfadac) onpaiver eknounij 1 anoppoypiyon
evépyeras. Tévowa eivar 1 Hhaxyj Evépyeia.
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8.4.3 H odiaooon

H HAwakn) Evépyela Tou ipogkue amno Ti§ Bepuorupnvikeg avTidpAdcelq Tou eidape ponyouuevwg, yivetatl
avTiAnmTy ot M and epdqg toug avBpwroug wg OeppdTnTa KAl Pwg. Ta&devel 0To dLACTNUA LE TN HOPPN
HAekTpopayvnTikig AkTivoBoAiag. Auéowsg Ba doupe Tt eivat autd!

H idla n AéEn mpodidel 6t1 mpodkettal yia HAekTpikr) kat Mayvntikry Evépyela. Autr petadidetal pe popopn
KUHATwv. ‘OAoL €xoupe akouoel yia padlopwVvika 1] epTdlava KUPAata 1} akoun kat pikpokupata. ‘'OAa autd eival
yla TNV akpiBela NAEKTPOUAYVNTIKA KUPATA. XapaKTNPLOTIKO YVWPLOUA AQUTWV TWV KUPATWYV givat 0 pubuog
(tTo méoo ouxvd dnAadr)) Ta KUupata autd eBavouv oto OEKTN. AUuTO Adyetal ouxvoTnTa. ‘Oco To ocuxva
MEPTOUV TIAVW 0TO OEKTN, TOOO TIO KOVTA eival To €va amd 1o endpevo. AnAadr) 600 o PeydaAn eival n
ouxvotnTa, TG00 IO UIKPO elval TO UNKOG TOoUu KABE oTolXElWdOUG KUMATOG.

Auté @aivetal oto oxnua 8.4.

Meydho Prkog KUPATog
Mikpr] ouxvotnta >

K\h

Mikpd PAKOG KUUATOG
MeydAn ouxvétnta
— —>

KYMA 2

Zy. 8.4: Mijxoc xvuaroc xar ovyvoryra 6Vo KvpudTwy.

H nAekTpopayvntikr akTivoBoAia Tou ekmeEumel 0 "HAog gival €vag ouvduaouog NAEKTPOUAYVNTIKWV KUUA-
TWV TIOU €XOUV DLAPOPETIKEG OUXVOTNTES (1] MNKN KUpatog). To oxnua 8.5 (a) deixvel v katavoun g
aKTIvoBoAiag autrig, orou: To 5% eival urtepwdng akTivoBoAia, To 46% eival To opatd wg Kat To 49% eival
urEPUBpN, TNV oroia de BAEMOUUE (OTIwS TO 0paTd W), AAAG TNV aloBavouacTe pe I Hoper Bepuotntag. To
0patd WG aroteAeital arod OAa Ta XPWHATA TIoU BAETOUNE OTN PUON HE Ta PATIa Hag. To KABe Xpwua €XEL TO
O1kS Tou UNKog Kupatog, Tn OIKr) Tou ouxvoTtnTa. 210 oXfjLa 8.5 (8) BAEmoupe To PAcua Tou opatol pwTog. H
ureplwdng akTivoBoAia BpiokeTtal aplotepd amd To PIAE (YIAQUTO AEyeTal Kal UTIEP-LWdNG), EVW N UTEPUBPN
akTivoBoAia ota Oe&ld amnd 1o KOKKLVO (Ylauto A€yetal Kat uti-€pubpn). O avBpwrivog opBaAudg BAETEL OAES
TIG aKTWVOBOAIEQ e UNKn kKUpatog ard 380 nm (Babu urAe) €wg 780 nm (BaBU KOKKLvVO), evw dev BAEMEL TIQ
UrepLWOELS KAl TIG UTIEPUBPEG.

Bl Yriepiddng
O Opam
Il Yriépubpn

Zy. 8.5: (a) Kavavouij tn¢ nlhiaxijc axrivofoliac.
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(B) Majxn xvparoc kar ypiuara oparic axrivofoliac.

E@doov n unépubpn akTivoBoAia eKTIEUTETAL O HEYAAUTEPA UNKT) KUUATOG, CUVETIAYETAL OTL XEL UKPOTEPN
ouxvotnta. AvtiBeta 1 umeplwdng €xel HEYAAUTEPN OUXVOTNTA. ZNUEIWVETAL OTL 600 TIO PEYAAN eival 1)
ouxvoTNnTa €VOG KUUATOG, TOOO TIO TIOAU EVEPYELA UMOPEl QUTO va PETAPEPEL TO HEYAAUTEPO UEPOG NG
NALOKNG evepyelag aroteAeital and KUpata LeyaAng ouxvotntag (LKPoU UrKoug KUUATOG).

8.9 TAEIAH KAl H ®YZH THZ HAIAKHZ AKTINOBOAIAZ

H HAakr) AktivoBoAia ¢Bdvel petd amd €va tagidt 500 poAg deutepoAéntwy -Tpexovtag pue 300.000
XIALOUETPQ/DEUTEPOAETITO- 0NV aTtudopalpa Ing Mg, oxedov avaAAoiwtn oe OXEON e TO TIWG £PUYE ATIO
Tov 'HAo. And ) otiyur) Ouwg mou praivet otn Muvn atpdéopaipa cuvavtd pépla Tou agpa, vepn Kal
alwpoupeva owuatidla, Ta oroia TNV avakAouv 1) tnv okeddlouv avaloya HE TIG CUVONKEG TIOU ETILKPATOUV.

H mpoominTouca (Gpeon) aktivoBolia xapaktnpiCel To 000 NG LoXUOG akTIvoBoAiag mou ¢Bavel otnv
empavela g Mg oe pia dedopévn otiyun, avda povdada emipavelag. Ekppdaletar oe Watt/m?. AnoteAei 1o 60-
80% NG OUVOAIKNG NALAKYG akTvoBoAiag, evw To uttdAoiro 20-40% autnig avakAdtal (BAgne oxfua 8.1) kat
Oev eMOTPEPEL TIOTE 0N M.

H di1axuTtn (éppeon) aktivoBoldia eival n aktivoBoAia mou okeddletal and popla Tou agpa, VEPN Kal
alwpoupeva cwpatidla. ‘'OAoL €xoupe TIAPATNPNOEL APALES VEPWOELG HEYAAOU TIAATOUG TIOU PWTOBOAOUV pE
OMOLOUOPPO TPOTIO g OAN TOUg TNV emPdvelq, evw ApAAAnAa eivat axedov aduvato va Bpel Kaveig mou
elval kpuppevog o "HAlog! ‘OmoTe utdpxeL TIUKVY] VEQWOT, OAN (eKTOg NG dtaxutng) 1 aktivoBoAia artoppo-
@drtal 1} avakAdtat arod ta ouvvepa.

‘Otav n nAwakr akTivoBoAia Tipoomeael o KATOLo UAIKG TN M, eival duvatdv va cupBouv Tpia dlapopeTika
npdyuata (BAEne oxnua 8.6):

a) To UAIKO Umopel va arnoppo@noel TNV eVEPYEL Kal va TN HETATPEPEL 0 BEPUODUVAUIKT (EOWTEPIKTN)
evépyela. TOTe Ta popla Tou UAIKOU KivouvTal ypriyopa Kat 1 Beppokpacia tou auEdvetal To UAKG autd, eav TO
BAaAoupe oe €va xwpo xaunAdtepnqg Bepuokpaciag, propei va petaBiBacel oto epBANAOV Tou BepudTNTa.

8) To UAIKO eEautiag €BIKWV WBIOTATWY NG EMIPAVELAS TOU, UIMOpEel va avakAAaoel OAn tnv akTtivoBoAia 1
MEPOG TNG OTOV agpa.

Y) To UAKOS propei va emutpgédel oInv akTivoBoAia va nepdoel péoa and autd kat va diadobel o1o yupw
XWPO 1) € AAAO QVTIKEIPEVO.
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Zy. 8.6:

a) Anoppoynon tyc Hhaxijc Axrivofoliac kar anolijxevon tne Hhiaxijc evépyeiac we
Oeppodvvapikij (eowtepiK]) evEPyera @ano oKOUPES, AVEBUAMLES, TPAYIEC ENMPAVELEC.
P) Aweiodvon Hhiakov pwroc uéoa ano drapavy vAikd.
y) Avaxdaony tnc Hhaxijc Axtivofoliac yiverar navw oe Aeia, yvaliorepa vlika.

(a) (y)

Onwg eidaue, n HAakr AktivoBoAia Opa pe dlagopeTikoUg TPOTIOUG O KABE UAIKS, avaAoya pe Ta
€0WTEPIKA Kal Ta eEWTEPIKA XAPAKTNPLOTIKA TOU.

Q¢ eEwTePKA ovopdloupe TA XAPOAKTNELOTIKA TIOU €XOUV va KAVOUV WE TO XPpwHa Kat 1o €idog g
emeavelaq. lNa nmapadetypa pia okoupa Kat tpaxld emaeavela arnoppoPd acUyKpLta TePLocoTePT akTvoBoAia
aro O,TL pia Asia Kar avolXtéxpwun.

Q¢ €0WTEPIKA XAPAKTINPLOTIKA EVVOOUUE TNV IKAVOTNTA TOU UAIKOU va aroppo®d Bepudtnta 1600 arnod
MAeUPAq TaxutnTag, 600 Kal and NMAeupdg mocoInTag anoppoenong. MAaAloTa, o onuavtiko eivat 1 mooo-
™mra aroppdéPnong. lNa autd 1o Adyo opioTnke €va peyebog mou ovopadetal €181KR BepudTNTa palag. To
MEYEBOG auTO yla KABe UAIKO dnAwvel Toon Bepudtnta oe Bepuideq 1 Joule mpPEMeL va anoppoProet Eva
Ypappdplo and 1o UAKG, yla va Kataggpel va aveBaoel T Beppokpacia tou kata 1°C.

[] Moio uAik6 vouilste 611 €xel TN peyaAutepn €1dIKy OspudTNTA;

H amavtnon eivar to Nepd! ‘Exel moAAanAdola €1dikry Beppdtnta and éAa ta GAAa UAIKA. Auto ¢aiveTal
otov Ttivaka 8.1, 6rou Ta UAKA eival ToToBeTNUEVA avaloya Je TO TIO00 HEYAAN EDIKT BEPUOTNTA EXOUV. 2€
MePIMTWon mou BEAoupEe va dNAWCOUUE TNV IKAVOTNTA £VOG KTLPIOU va aroppopd BepudtnTa, avapepouacTe
otnv 181K 6epHOTNTA OYKOU TOU KTLPiOU. 2€ auTr} TNV TEPIMTWON avTikaBlotouue N povada Tou Bapoug
oe povada oykou (ard kg oe me). ‘Etol to péyebog autd ekppaletal oe Joule/m?-°C. Autd paivetal atnv 3"
OTAN Tou Ttivaka 8.1, Tou TpogkuYe TIOAAAMAaoLalovTag tnv 2" €Tt TNV MUKVOTNTA Tou KABe UAlkou. Ot
BlaPOPETIKEG TIUKVOTNTEG TWV UAIKWV gival 0 Adyog 1ou dev tnpeital 1 “lepapyia’ g 2™ otAng.




Iivaxac 8.1:
Ew6uxij Ocppornra kava fapoc
K@l KaTd OYKo 0PLopEVWY GOpIKEY VMKWV o0& OUyKpLo1 Pe TO VEPO.

EIAIKH ©EPMOTHTA EIAIKH ©EPMOTHTA
(nadaq) (J/kg-°C) (6ykou) (J/m*<C)
Nepo 4,19 4190
ZUAo (TmeuKou) 2,81 1200
ZKUPOOEHA (UTTIETOV) 1,13 2500
Miwog 1,09 1300

Aépag (24°C) 1,01 1200
‘AcpalToq 0,92 1900
Mdppapo 0,88 2600
Tou6Ao 0,84 1800
‘Appog 0,80 1200

8.6 AMNOOHKEYZH THZ HNIAKHZ ENEPTEIAZ

Eival mpayuatikd eKmANKTIKO TO 11000 100dUVALOU 1OYXUOG TIOU TIPOOTITTTEL OTNV emPdvela g Mg: mepi-
mou 120.000.000.000 MW. Edv uropouoape va eKUETAAAEUTOUNE €0TW €vA TIOAU HIKPO TTI000CTO TNG NALAKNAG
LoYXU0G TIOU TIPOCTIMTEL OTNV NMEPWTIKY €Tipavela g Mg, 1éte Ba eixape AUoelL To evepyelako TipéBAnNua
Tou MAavNTN. Mropoupe, OUWG, va arnobnkeUoupe NALAKN EVEPYELA KAl va TN XpPnolporoloupe apyotepa. OAa
TA OUOTHUATA NALAKNG EVEPYELAG TIOU UTIAPXOUV onruepa otnpifovtal otnyv mayideuon kat cUyKpdtnon g
EVEPYELAg MEOA OTNV UAN YLA LA OPLOUEVT) XPOVIKY] Tiepiodo.

levikd, uttpxouv dUo TPATIOL ATTOBNKEUONG HEPOUG TNG NALAKNG EVEPYELAG:

1)  Metatponij g nAlakiig evepyetag os Bspudtnta. AuTto yivetal eite dueoa pe arneubeiag €kBeon otov
A0 €VOG UAKOU (N METATPOTTY) aQuTr] XapakInpifetal and ugPnAr andédoon, agou dev uttidpxouv evoldueoa

otadla YETATPOTG KAl CUVETIWNG TIEPAITEPW ATIWAELWY, OTIWG eidaue ota napadeiypata Ing eviporiag) eite
ME HETaPOPA (e0cTOU agpa Kat BEpavaon Tou UALKOU.

Xpnolporolovvtat dU0 CUCTHUATA YIa TNV EMHTEUEN NG LETATPOTG TNG NALAKNG EVEPYELAG OE BEpUOTNTA:
d  Ta Madntikad HAlakd Zuotruata.

d  Ta Evepyntikd HAlaka Zuotrjpata.

2) Metatporr) ¢ nAakii¢ evepyetag oe NAeKTPIKY. AUTO yiveTal HEOW PWTOBOATAKWY KUTTAPWVY Kat
aroBrKeuon NG NAEKTPIKIG 0€ CUCOWPEUTES (UTtaTapieg).

8.7 MAOHTIKA HNIAKA 2YZTHMATA

Ta MadnTikd HALaKA ZuoTripata TPooPEPOUV HEYAAEG duvaTOTNTEG EE0IKOVOUNONG EVEPYELQS Yia TN BEP-
Havon E0WTEPIKWV XWPWV (TL.X. KTipla, BEpUOKNATIIA K.T.A.) KOBWGS KAl 1A TO PUAIKO PWTIOUO XWPWV.




AVaVEBOLOL EVEPYEIAKOT NOPOL - NA1aKI] EVEpy el

O apx€q Aettoupyiag Twv MaBNTIKWV NALOKWV CUCTNUATWV eival anA&g. BaoiCovtal otnv ekueTAAAeUON
TWV QUOIKWV PAVOPEVWVY PETAdOONG NG BepUdTNTAG Kal ToU PpWTOG ToU Tapatneouvtal and tnv mpo-
OTITWON NG NALAKNG akTvoBoAiag avw oe dlagaveig emedveleq TG omoieg duartepvd. H HAwakr) Evépyela
aroppo@dral areubeiag arnd To KTiplo Kat maywdevetal péoa oe auto. ‘ETol pelvetar n evépyela Tou
aratteital yia n 6€ppavaon Twv XWpwv Tou KTipiou. TETola cuoTtruata XpnolUoTololV Kupiwg agpa, ya va
METAPEPOUV KAl VA KUKAOQOPTIoouV TN OUAAexBeioa eveépyela. Autd ouvriBwg yiveTar Xwpig tn xpenon
QVEULOTIPWV 1] QVTALQV.

‘OMol €xoupe TIapatnproel OCo (€0TOQ YIVETAL O EOWTEPIKOG XWPOG EVOG AUTOKIVITOU E KAELOTA TCALLQ,
oTav auto dEXeTalL TIG akTiveg Tou ALou. MNapoAo Tou €Ew amod TO AQUTOKIVNTO UMopEel va €XelL Kauowva, JEoa
elvalr aduvato va kabiooupe 1§ akOua Kal va avarveuooule agou 1 Bepokpacia Tou propei va €xel pbaoel
kat Toug 70°C! Autd A€yetal paivopevo Tou Oeppoknmiou kal eival To palvOUeEVO OTO OTOi0 Kupiwg
otnpifeTal n AelToupyia TwV TABNTIKWV NAIAKWOV cuoTnudtwy. H avénon tng Bepuokpaciag opeiletal otnv
1©O10TNTA TOU YUaALoU (edw: TCAUL TOU QUTOKLVITOU) va ETUTPETEL TNV (0000 NG NALAKNG aKTvoBoAIag, aAAq,
OTav autr peTaTpanei oe BePUIKY] LECA OTO QUTOKIVNTO, va Unv tTnv agrvel va Byell Tnv 1didtnTta autn tou
YuaAtou tnv avaraploTd 1o oxrua 8.7. To dvoua Tou (PAaLvopEVOU TO dAVEICTAKAWE Ao Ta YVWOoTA BEPUOKT)-
TiLa, OTIoU OKOTIO €X0oUV TNV augnon tng Bepuokpaciag Toug, WOoTe va erteuxBel n ypriyopn avamtuén twv
QPUTWV TIOU KaAAlepyouvTtal pEoa oe autd. To Qavopevo Tou Ogpuoknriou oAGKANeng g Mg 6a pag
aracyoAnoeL 010 KeP. 14.
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Zy. 8.7: H 1010tyra tov yvaliov va emtpéner vy 61édevon ti¢ nliakijc axrivofoliac
Kar va eyklwfiler Ty Ocppaxij.

Apa, Aoimov, edv umopéooupe va armobnKeUooue TNV MOAU onUavTIKI) TOCOTNTA EVEPYEIAC MTOU
npooninTel Kal eykAwBi{eTal oc £éva Xwpo, TOTe Exouue pTidéel éva mabnTiké nAiakd ouornua!l

AapBavovtag undyn v ek BepuoTNTa (BEPUOXWPENTIKOTNTA) TOU KABE doIKOU UAKOU (BA. Tivaka 8.1),
ETIAEYOULE TA UAIKA TOU XWPOU HE TETOLO TPOTIO, WOTE va TETUXOUUE TN HEYLOTN duvatnh amobrikeuon
BepudmmTag.

[1 Ymo6érovrag Tdpa 6T TO KGvaue Kal auTé, MWS yiveTal n HETA300N TNG OcpUOTNTAG A6 QUTA Ta
UAIkd oTo xwpo;

H petddoon g BepudtnTag LETAEU TWV ECWTEPIKWV XWPWV Kal Tou eEWTEPIKOU TIEPIBAAAOVTOG YiveTal
pEoa ard Ta SOUIKA UAIKA KATAOKEUY)G TOU KEAUPOUG Tou KTipiou. H BepudtnTa petadidetal pe aywyn, peet




HEoa oTa doUKA UALKA (ard TIG HEYAAUTEPEG TIPOG TIG UKPOTEPES BEPUOKPATIES), UE METAPOPA (PUOLKY 1)
eEavaykaouEvn) Kat e akTivoBoAia.

Me v amoppdpnon Ing nNAKNg evépyelag (urtd popeny BepuIKng) arnd To doukd UAIKO TOu KTipiou
augavetal n Bepuokpacia ™G eEWTEPIKNG empdveldg tou. Mapouatdletal pe autdv Tov TPOTOo Wia diapopd
BeppoKpaciag HETAEU NG eEWTEPIKNAG Kal ECWTEPIKNIG MAEUPAG TOU UAIKOU, e amoTEAECa T petadoon g
BepuoTnTag arod tnv uPnAr Bepuokpacia mpog T XaunAn. H petddoon yivetal HEow TOU UAKOU e aywyi.
ZNUELWVETAL OTL Ol CKOUPOXPWHESG ETILPAVELIEG EXOUV UIKPO CUVTEAEOTH AVAKAAQONG, EVW OL QVOLXTOXPWHES
OXETIKA UPNASTEPO.

H arédoon BepudtnTag and Tov ToiXo MPOog TOV E0WTEPIKO AgPA YIiVETAL UE PUOIKN HETAPOPA BcpuoTn-
Tag. O Bepuodg agpag, apou eival o eAappug, apxifel va Kiveital mpog Ta £Mmavw dnUIoupywvTag €T0L ia
PUOLKT) KuKAo@opia Tou agpa. MNa va kataAdBete TL onuaivel autd, Kpepdote pia KOANa xapTi mavw and €va
CeoTo Kahoplpep Kal Ba v deite va Kiveital O KpUog aEPag TWPA ToU £PXETAL O EMAPN UE TNV EMPAvELQ
arayel aAL ) dlabgoiun BepudTNnTa Kat To Ppatvopevo enavalapBavetal cuvexws.

Kabe erupdvelq, avaloya pe tn Beppokpacia mou €xel, akTivoBoAei BcpudtnTa. Oco peyailtepn eival n
Beppokpacia Tng, 1600 TEPLOCOTEPN BepUoOTNTA aKTIVOBOAEL TIPOg KABe KateuBuvorn. ‘OAa Ta mapanavw
paivovtal oTo oxnua 8.8.
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Zy. 8.8: IlaOyniky Hhaxy Odpuavay.
H nhaxij evépyera nepva puéoa ano vo téaur - 5 Osppaxij evépyeia anoOnkeverar oe
dopko vdiko rtov Kripiov - § pale avri peradider vy Ospporyra ovo ywpo.

Edv BeArooupe va epappOCoUE TIG TIApAAve apyEg, Yia va BEpUAVOULE €va XwPO, TOTE UMOPOULE va TO
TETUYXOUME pe Toug dUo emMOUEVOUG TPOTIOUG:

1)  Me éva madnTikd nAlakd cuoTtnua AHeGoU NALakou KEpdoug.

2) Me éva madnTikd nAlakd ocuoTnua EHESOU NALOKOU KEPDOUG.
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8.7.1 MaBnTikd nAiaKG ouoTnpa dueaou NAIOKOU KEPOOUC

Ta cuotruata autd eival Ta arhouotepa Kat Ta Atydtepo dartavned, agpou de XPENOLOTIooUV Ttapd HOvVo TI
Baokeg apxeQ mou datunwenkav rapanavw. O Beppalvopevog Xwpog dExeTal aneubeiag TV NALOKY aKTLVO-
BoAia dwapeoou peydAwv YudAvav mapabipwv. O TipocavatoAlopog autwy Tailel peydiho polo. Mpemel va
elval mpooavatoAopgva mpog to N6To, wote 0 "HALog Katd tn didpkela Tng NUEPAg va ta BAETEL DaPKWS.

Ta dopkda uAka Tou dwpatiou mou d€xovTatl TNV NALAKY aKTIvoBoAia TIPETEL va €X0UV eTIIAEXOEL TIPOCEKTIKA,
WOTe va anobnkeuouv T peyaAutepn duvatr) Bepudmra. TETowa UAKA eival Ta EUALVa MATWUATa, Ta TOUBAQ, TO
OKUPOdENQ, OL TIETPEG, K.0., OAQ 0 OKOUPESG amoypwoelg. AQou Ta UAKA auTd “poudriEouv” Tn BEPLKT aKTLVO-
BoAia ardé Tov NAo, Ba apyicouv va ) petadidouv TPOG ToV YPuxPOTEPO aEpa Tou dwuaTtiou, 6Tav autod
apxioel va Yuxetat (avapevouevo, agou n Bepudtnta mnyaivel and 1o {eotdtePO 0TO Yuxpdtepo). ‘ETal, Ba
g€xoupe Ceoto dwuATLo, Kal 6Tav o 1Aog Ba €xel duoel... OAa autd Ouwg avarnapioTavral oto oxrua 8.9.

AIAS TTAu

)&§ g
OepuUIKn MdCa‘ ))

Zy. 8.9: IlaOnriko gphiako ovornua apeoov npliakov kEpSove.

2uvnbwg, To MAxXog TolXwV Kal TAaTWHATWY arnodbrikeuong Bepudtntag eivat peta&u 20 kat 40 ekaTooTWV,
avaloya e TI§ avaykeg Kal Tnv TepLoxn.

8.7.2 MaBnTiko nAlako cuoTnpa EPpPecou NAIOKOU KEPOOUC

H nAlakn evépyela eival duvatdv va anobnkeutel mpoowptvd oe Un evepyo (AEITOUPYLKO) XWPO TOU TIPOQ
B€puavon xwpou, oTwg eival €vag toixog e Notio rmpooavatoAlopd. O Toixog autdg yevika Kataokeualetal
arod UAIKA PeYAANng edikng Bepupdtntag (m.X. vepo, UMetov K.T.A.). 'Eva dwapavég mAaiolo TomoBeteital
MTIPOOoTA and autdv Kal Xpnoldelel yia Tov eYKAwBIoNO NG Bepuikng akTivoBoAiag avapeoa oe autd Kat
OTOV TOIXO0, 1 OToia ev TEAEL ELCEPXETAL KAl anobnkeveTal peoa oTov Toixo. Katoriv o “unepBepoq” Toixoq
arodidel OTOV E0WTEPLIKO XWPO T BepUOTNTA TIOU CUVEAEEE.

Miwa BeATiwpgvn €kd0ON TOU TAPATIAVW ATMOBNKEUTIKOU Toixou, 1 oroia xpnolgoroleital ouyvd, eivat o
Toixog Trombe, 6nwg autdég nmapoucidletal oto oxrjua 8.10. 'Evag t€tolog T1oiX0G, eKTOG and To dlapaveg
(YudAwvo) TiporETaopa mou Tov TepBAAEL, €xelL Kat KArowa otéula (avoiypata) 0To Tavew Kal 0TO KATW HEPOS
Tou. O Ceotdg agpag mou BpiokeTal LeTaEU TOU YUAALOU KAl TOU TOIXOU avEPXETAL TIPOG TA EMAVW apou eival
eAa@pUTEPOG. MnVv €xovtag AAAN emAOYT| EI0€PXETAL DIAUECOU TWV OTOUIWV OTO EC0WTEPLIKO TOU XWPOU Kal
Tov (eotaivel. EQdoov 0 (e0Tog agpag TECEL KAl PITaivel OTO XWPOo, €ival autovonto OTL “ompwyVvel” Tov
UTIOAOLTIO aEPa TOU XWPOU, Kat BIKA autdv 1ou BpiokeTal XaunAd (tov kpuo dnAadr), va mepdoel HECW TwV
KATW OTOUIWV OTO EEWTEPIKO PEPOG TOU ToiXou. AUTOG TOTE BepuaiveTal kat ) 0An dwadikaocia emavaiauBdave-
Tal KUKAKA. To patvopevo autd Aéyetal OepHOCIPWVICHOS.
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Zy. 8.10: IIaOyrixo ypliaxo ovornua Eppeoov nhraxov képdove. O toiyoc Trombe.

H kataokeur] evog toixou Trombe pmopei va aivetal eUKoAn undBeon, OUwS oTNV MPEAyUATIKOTNTA anattel
MEAETN. TETOIOL TOIXOL KaTaokeuAlovTal arnd CUUTIAYEG TOLWMEVTO, TOUBAQ, TOLLEVTOAIBOUG KAl YEVIKA UAIKA
HEYAANG BeppoxwpenTikOTNTAG. H eEWTEPIKY) TMAEUPA TOoUu BApeTAl OKOUPQ, WOTE VA AnoppoPa KaAUTePa N
Beppuikn akTivoBoAia. To dagaveg T¢ap rou Bpioketal urpoaotd and tov Toixo anexel repirou 10-15 cm anod
QUTOV Kal ETITPETEL OTO PEYAAUTEPO HEPOSG TWV NALAKWDV AKTIVWV va EL0EPXETAL, EVW KATOTILY deV ETILTPETIEL
ot Beppkn) aktivoBoAia va Byel €Ew. H BeppoxwpntikdtnTa Tg Oeppikng Macag (dnA. Tou toixou) e€apta-
Tal Kal ard To TAXoG Tou. AUTr] @povTifoupe va €xel 600 TAX0G TPEMEL, WOTE va amoAauBdvouue tn
BeppotnTa mou paldegaue, otav mpenel. O toixog dev mpemnel va eival 1600 TaxUg, wWOTe va apyei va
arodwaoel TN BepudTNTa oV arobrikeuoe, aAAd oUTe Kal TIOAU AeTTOg, WOTE va tnv arodidel TIOAU ypryopa
KaL 0 Xwpog va feotabei unepBoAka yia Alyn wpa kat Hetd va naywoel. Mavtwg to mdyxog Tou KupaiveTat
ard 20 €wg 40 cm.

8.7.3 MaBnTiko nAlako ocuoTnpa TUMOU BEpUOKNTIOU

‘Evag xwpog evog KTipiou -Kat autog TipooavatoAlopévog oto NOTo, wote va rapakoAoubei tov ‘HAo oe
O6Ao Tou TO nueprolo Ta&idl- propei va dlapopPwdei, OTIWG autdg Tou oxNuatog 8.11, wote va €xoupe €va
madnTiko NAlaké cuoTtnua Turou Beppoknriiou. To yuaAi (TCauL) dnuloupyei €va KPS XWPo oav BEPOKNATILO
YUpw ard tnv nMAeupd tou Ktipiou. Ekel cuAAEyeTaL ) nAlakn evépyela. O agpag eival To HECo PeETAPOPAg TNG
BepuoTNTAg TIPOG TO oW KTiplo. H amobrkn evépyelag eival 1o idlo To KTiplo, aAAd Kupiwg o Toixog miow
arnd To BePUOKNTILO.
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Zy. 8.11: IlaOnyrixo phiako ovoryua tvnov Osppoxnyniov.
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8.8 ENEPTHTIKA HAIAKA 2YZTHMATA (EHZ)

H EANGDa €xel To TAgoveEKTNUA va eival n o nAdAouotn xwpa g Eupwmnaikig ‘Evwong. To nAlakd
duvauko g EANGDoQ eival a&ldéAoyo Kal TipoopepeTal yia kabe £idoug epappoyn (EvepynTika nNAlaka kat
PWTOBOATAIKA ouoTtruata). H empdvela eyKaTeoTNUEVWY CUANEKTWY OTN XWPA Hag avEPXETAL TIEPITIOU O
2.000.000 m2. Me dedopévo 6tL 1 m? guAAéKTn propei va egoikovouroet 500 kWh to xpdvo, eival pavepod 6Tt
n xpnon EHZ oupBaMel amo@aototikd ot peiwon twv ekmounwyv CO, Kat Twv aAAwv purwv. H peon
nuepriola evépyela ou divetal and tov Ao otnv EANGda eival 4,6 kWh/m2. Meploodtepa oTolxeia Tapouctd-
Covtal 0Tto akoAoubo didaypapua (oy. 8.12).

HAlGKG Auvapiko tns EAAGOas™
4.2

= Ee whoforwges
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2x- 8.12: Hhaxo Avvapaxo e EAAadac.

Ta evepynTika nAlakd cuotmuata (EHX), oe avtiBeon pe ta madntikd nAlakd cucTAATA TIOU TIAPOUCLAoTN-
Kav TIPONYOUUEVWS, e oTnpiovTtal ota QuUOKA patvopeva petadoong g BepudtnTag aAAd oe cuvduacuo
OUCTNUATWV Kat unxavnuatwy. ‘Eva EHZ dev amoteAel HEPOG TOU APXITEKTOVIKOU OXeDIAoUOU eVOG KTLpioU,
Onwg Ta TABNTIKA NALAKA TIOU TIPOTEIVOUV OUYKEKPLUEVEG KTIPLOKEG APXITEKTOVIKEG, Kal €TOL UTOpel (Ue
KATIOlEG UIKPES aAANaYEQ) va TortoBeTnBel Kal €K TV UOTEPWY, apou dnAadr] £xel Kataokeuaobel To KTiplo.

‘Eva t€tolo ouotnua B€ppavong eival, onwg Ba doupe oTn CuveEXeLq, TieploodTePo a&ldmioTo. Ot BaoIKEQ
AelToupyieq evog evepynTikoU NALOKOU CUOTMMATOG €ival ol akOAOUBEG:

1. ZuAhoyn TG NALGKNAG akTivoBoAiag kal ayideuon g BePUIKNG.
2. Amnobnkeuon NG BePUIKNG EVEPYELAG.

3. Xpnoworoinon g anobnkeupevng 1 Kal TG aneubeiag CUAAEYOEVNG BEPUIKTG EVEPYELAG, OTIOU Kal
érnote (ntnBei oTo KTiplo.




Ta EHZ pmopouv va oxedlaotouv Katd TETOL0 TPOTo, WOTE 0 oUVOUAOUO e AAAOUG TPOTIoUG BEpavong
va eivat duvatdv va katackeuaotel €va evieAwq autoduvauo Bepuikd KTiplo, OTwg autd cupBaivel oe
npdtura Ktipta Tou HAlakou Xwplou ot Auk6B8puon ATTIKNG (oXrua 8.13).

Zy. 8.13: Evepynrixo avrodvvapo nAiaxo ovorguae ovo Hhiako Xwpio.

To BaoKOTEPO OTOLXEIO EVOG evEPYNTIKOU NALOKOU cuoTrjuatog eival ot nAlakoi cUAAEKTEG. AuToi TomoBe-
TouvTal pe NOTIo mpocavaTtoAlopd wote va “BAEmouv” Ao and 1o pwi (AvatoAr)) €wg To anodyeupa (Auon),
eV Kaveva eurnodlo dev TPEMeL va oKLAlel Tnv empaveld Toug. Zuvnbgotepn B€on eival autr) endvw OTIq
OTEYEG Kal 0TI TapdToeg TWV KTIPiwvY, OTIwg PAvnke 0To oxfua 8.13.

‘Eva evepyntikd nAlakd ouotnua meplAauBavel eKTog armod Toug NALOKOUG CUAAEKTEG Kal AAAa eEapTriuataq,
OMwG: avTAieg, eVAAAAKTEG BepudnTag, doxeia anobrkeuong Kat CWANVWOELS 1 aEPAywyoUq e QVEULOTIPES.

8.8.1 HAiakoi ZUAAEKTEC

OL nAwakoi CUANEKTEG eival ekelveq OL OUOKEUEG TIOU CUAAEYOUV Kat TtayldeUouv TNV NALGKY evEpyeLa.
‘Onwg €idape ota madnNTIKA NALGKA TIOU XPENOLLOTIOOUV YUAAL UTpooTd and tov Toixo (toixog Trombe), T
YUaAL €xel TV 1BLOTNTA va aPrjvel TNV NALAKT] akTivoBoAia (Likpd UNKog KULATOG) va To dlarepvd, aAAd Kal
™y “hdayilkn” 1BidtnTa va unv agrvel T BepUIKn akTivoBoAia (MEYAAO UNKOG KUUATOG) TIOU EKTIEUMOUV Ol
OKOUpPEG ETIPAVELEG TIOU aroppdPnoav TNV NALakn, va to diarepdcel Kat va Byel mdaAl €Ew. AkpBwg To idlo
YEYOVOG EKUETAAAEUOLAOTE KAl OTA EVEPYNTIKA NALOKA CUCTHUATA, KATAOKEUAZOVTAG TOUG NALOKOUG CUAAE-
KTEQ HE KATAAANAO Tpomo. Ydpxouv Tpia £idn NALOKWV CUAAEKTWV:

1.  Enimedol ZUAAEKTEG.
2. ZUAAEKTEG Kevol.

3. TMapaBoAikoi CUANEKTEG.

‘Evag emimedog nAIak6¢ GUAAEKTNG €xeL YEVIKA TN Hop®n] Kat Tn Oopr) Tou @aivetal oto oxnua 8.14. H
NAlaKn akTivoBoAia darepvd Tn YuaAvn em@Avela Kal MPOCTITTEL 0T oKoupa, TPAaxLd Kal aroppoPnTIKY)
emupdvela, 6rou Kat arroppoPdtat. ‘Otav ekmeumneTal and autniy umod Hopen BePUIKNG akTivoBoAiag Tote dev
propei va diartepdoel To YUaAi yia Toug AGyouq Tiou avagepape mo ndvw. Onwg Ba Bupdote, To vepd eival
TO UAIKO pE TN PEYaAUTEPN BEPUOXWPENTIKOTNTA. AUTO TO EKUETAAAEUOAOTE |E TO VA TOTIOBETIIOOUUE KATW
arnd TNV aroppPoPNTIKA EMIPAVELA CWANVES, LECA OTOUG OTI0IoUG KUAA vePO 1] KArolo AAAO peucTo. TEAOG,
TO OUOTNUA Hag BEPUOUOVAVETAL, WOTE VA PNV €XOUUE ATIWAELEG KAl XAOOUUE O,TL LACEPALLE.
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Emimedoc HAIakd¢ ZUAEKTNC

Kdaéern Topn

HAiakn AkTivoBoAia May{deuon g akTivoBoAlag pHeTAEU
/yuaxloﬂ Kal palpng emeavelag

///Sa//////// Z Alapavég Yuall (mdxog 4 XINOOTwV)
/-ﬂ Maupn, TPAxeld, AMoPPOPNTIKY EMPAVELQ

m SWANVWOELS (3/8 - 3/4 (vtoeg)

Oeppoudvwon (10 ekatootd)
FaABaviopévo kAAuppa

Zy. 8.14: Touij evoc eninedov yliakov ovAAéxry).

‘Evag cUAAEKTNG Kevou amnoteAeital and edIkoug owAnveg ToroBetnuevoug TIapdAAnAa. O kdBe cwArvag
TMEPLEXEL LECQ TOU €vav AANO, eV avApeod Toug uttapXel Kevo. O eEwTePIKOG OWAVag eival YUaAlvog, woTe
va erutpenel mn diEAeUoN NG NALAKNG akTivoBoAiag. O ecwTeplkdg CwANvag €xeL pavpn, Tpaxld emeavela
Kal aroppo@d tnv aktivoBoAia. To Kevo avaueod Toug TPOoPEPEL TIOAUTIUES UTINPEGIES: Aev UTTAPYEL HETA-
POopa BepudTNTAg HEOW PEUMATWY TIPOG TA £EW (AOYW UNdEVIKNG aywyng), apou dev umdpxel agpag, eVvw




Aettoupyei kKat edw TO Pavopevo Tou Beppoknmiou. H Beppdtnta andyetal kat €dw pe vepod 1] AAAO peuaTo
TIOU p€el UECA TOV £0WTEPIKO OwANva. Mevika TPOKELTAL Yia €vav TUTIO CUAAEKTWV PE PEYAAN amodoon.
Xpnouoroleital meploodtepo ot Bépela Eupwrm, drou ot eEwTepIkeg Beppokpaaieq eival XaunAgg. Mmopei
va emTuxel Beppokpacieq avw twv 100°C. Ta napandvw areikovifovtal oto oxnua 8.15.

2wArvag kevou

EEwtepikde Nudhvoe ZwArvac
KENO

ZWANVWOoELG peuaToU

Eowteplkdg ZwAnvag |e
Amoppo@nTIKn empavela

EIZOAOZ E=0OAOZz

Zx- 8.15: Hhaxoc ovAAéxtnc kevou.

O1 ouyKevTpWTIKOI NAIaKOi GUAAEKTEG, OTwG deixvel Kal TO GVOUA TOUG, CUYKEVIPWVOUV TNV TNALAKY
akTvoBoAia o €va HIKpS PEPOG, TO OTIoi0 Kal Bepuaivouv oe TIOAU peyaio BaBuod. Ot CUAAEKTEG auToi eite
€XOUV OXNUa OUMPEAAG KAl ETUKEVIPWVOUV TI§ AKTIVEG TOUG OTOV Gfova Tng ourpeAag, Omou Kat mepva
PEUOTO, €iTe OXTIUa KEPAULDLOU, OTIOU Ol OKTIVEG ETIKEVTPWVOVTAL 0 CWAT|Va TIAPAAANAO g QuTO.

OL OUA\EKTEG auTtoi €xouv TOAU peydho BaBud amédoong otav €xoupe dueon aktivoBoAia. Ma va to
TMeTUXOUME auTo Ba TIPEMEL va UTIApXeL CUCTNUA e oePBOUNXAVIOUO TIOU Ba OTPEPEL TOV CUAAEKTN TIPOG TOV
NAL0 ouvexwg oav ..nAlotporio. Kivoupeva peépn Ouwg, Onwg oe KABe oUoTnua Tou €Xel TETOLA, ONUaivel
ouvTrpnon. Auto Kal LOvo KabloTd Ta CUCTHHATA AuTA aKaTAAANAQ yla OIKLaKY XPron.

8.8.2 Xuotipara Metagopac Tng OeppoTnTac

‘Onwg eidape pEXPL TWPA, OL NALAKOL CUAAEKTEG amoppPo@olv TNV NAlaKN eveépyela. Auth Opwg eival
axpnotn, €av dev umdpxel €vag TPEOTOG, yla va TNV “armdyoupe” Kal va TNV XPETNOLUOTIOOOUNE, OTIWwS
BENoULE.

OL TEXVIKEQ TIOU XPNOLLOTIOIOULE, Yia VA TIETUXOUE auTd TO OKOTO eival Kupiwg duo:
1. Amaywyn kat davour| Tng BepudtnTag pe ouotnua peucTou.

2.  Amaywyn kat davour) TG BepudTNTAg PE oUCTNUA agpQ.

H amaywyn kai n diavopn TnG OeppodTNTAG HE GUGTNHA UYpOU YiveTal wg £ENG:

ApXKA -0TwG eidape oe apadeiypata CUAAEKTWV- N BepudtnTa andyetal arod 1o vepd 1§ ard AANO peucTod
TIoU p€el 0 OWANVES KATW amd tnv aroppo@nTikn erpavela. To Beppd autd vepd To 0dnyouue HECW
OWANVWOoeWV Pe KaTAAANAo TpoTo o €va doxeio amobrikeuonq. AUt eival €va povwpevo doxeio, woTe va
neplopiCeTar oto eAdyloto n dappon] BepudtnTag. ‘Otav undpxel Aog To (e0Td VEPO OUYKEVTPWVETAL OTO
doxeio amobrikeuong. To doxeio ouvdeeTal e To UOPAUAKO CUCTNA TOU KTLPIOU Kal PECW avTALwV odnyeital
pog TI§ dldPopeg KatavaAwoelg (MAUVTNPLO, Undvio, Koudiva), 6nwg (aivetal oto oxrua 8.16.
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nAiakoi
OUAAEKTEQ

doxeio

TeoToU Zy. 8.16: H\axoc ovAAéxrnc nov
vepou XPOLUONOIEL VYPO YI& PETAPOPA

(boiler) Oepporyrac kar kadvnrer Tic ava-
YKEC Y@ {e0TO VEPD YPIOIS, prac

oixiacg.

Eav B€loupe va Bepudvoupe To KTiplo akoAouBoupe Tty idla dadikaoia, pévo mou cuvdeoupe To doxeio e
T0 ouotnua dwavoung Ceotou vepou Tou KaAopLpeEP. TOTE OUWG AOYIKA, Ol analtioelg oe (0T vepod eival
MEYOAUTEPES Kal YLauTo ToroBeToUUE Kal Eva ePedplkd KauaTrpa diesel, wote va eipaote B€Batol Tt Ba €xoupe
ndvta (kat pépeg mou dev €xel oAU NA) v anapaitn (€0t oTo KTiplo. Mpopavwg, Le Tov TPOTIo auto
MTTOPOULE VA EXOULE £vVA OAOKANPWHEVO oUOTNUA He (0TO vepd BEpuavong Kal (eoTtod vepd Xprong.

H amaywyn kai diavopn Tng BeppdTnTag pe oloTnua agpa yivetal wg eENG:

ESw avti yia uypod €xoupe agpa kal popavwg, eav 0 agpag eival To HECo Tou ardyel I BepudTnTa anod
TOUG NALaKOUG OUAAEKTEG, TOTE TO DikTuO dlavoung g Bepudtntag Ba mpenel va neplhauBavel diktuo
aepaywywv (avti CWANVWOEWYV), avedLloTrpeg (avTti avTAlwV) Kat arobrkn BepuotnTag and metpwdn UAIKA
(avti yia to doxeio pe to Uypo).

Zy. 8.17: Apyi Aewvovpyiacg evoc yliakov ovAAéxy
nov ypnowuonoiel aépa yia vy Oéppavony




Mavta untapxel €vag epedpikdg kauotrpag diesel, yia va undpxel aglormoTtia oto cuatnua. Ot anodrkeg pe
METPA TomoBeTOUVTAL OUVHBWE OTO UTIOYELD, EVW OL TIETPEG €X0OUV DLAUETPO 2-4 ekaTtooTtd. O {eoTdg agpag
mou dnpoupyeital and Tov CUAAEKTN odnyeital otnv amnobnkn kat {eotaivel Ta nMeTpwdn UAKGE, Ta oroia
ASYW UPNANQ eldIKNQ BepudtnTag TV anodnkedouv. H Bepudtnta autn anodidetal érote Xpelaotei Kat LEow
TWV AEPAYWYWV KAl TWV aVeEULOTHPWY odnyeiTal 0To XWPOo Tou KTipiou. XapakTnpeLoTIKO gival To Tapddetyua
B€puavong Twv ypapeinv yvwotig autokivntoBlounxaviag (FORD) otnv Auepikn, Ta oroia Bepuaivovtal e
NALGKOUG CUAAEKTEG, TIOU XPNOLUOTIOOUV GUCTNUA arnaywyng Kat dlavounq g Bepudtntag Ye agpa. ZUVOAL-
Ka Beppaivovtal repi Ta 5.000 m? xwpou.

8.8.3 HAiakoi Ogppogipwvec

Mpokettal yia ta o dadedopéva evepynTtika nAtakd cuotripata. H EAAGDa €xel avantuEel coBapry Bloun-
xavia mapaywyng NAGKWY BepUOCIPOVWV Kal HAAOTa eival and TIG TPWTES XWPEES TAYKOOUIWG. ZTa
ouoTriuaTa autd o NALakOg CUAAEKTNG Bepuaivel eite dueoa eite Eupeoa to vepd XpNong.

EowTtepikr mpootaocia aré adidBpoxo UAIKO.

XaAuBbivo xitwvio.

Ocpuoudvwon.

raABaviougvo eéwtepikd nepiBAnua.
XdAKkivog evaAAdkTng BepudtnTag.
Bon6ntikr nAekTpikr avtioTaon.
Ermpdveia oUAAEKTN.

KpuotaAAo ueydAng diarepatdmnrag.

© ©®© N OO O AN W DN =~

Mdvwon.

-
S

AvodIwuEVo rMAQioIo OUAAEKT).

T

Zy. 8.18: Hhaxoc Ocppoosipwvac.

Enedn eivat ouvrnbwg mpoTiudTEPO TO VEPD TIOU XPNOLLOTIOIOUHE VA UNV €PXETAL OE QUEDN EMAPY] UE TOV
NALGKO CUAAEKTT, YU QUTO ETUAEYOULE TOV EUECO TPOTIO BEPAvong, Tou yivetal pe Toug evaAAdkteq. 'Evag
eVAANAKTNG eival ouvnBwg €vag omelpoeldr)q owAnvag peca oto doxeio mapoxng vepou. Kabwg to (eotd
ard Toug CUAAEKTEG UYpO OlEpxeTal dla Tou eVAAAAKTN, PeTaPEPETAL N BepudTnTa 010 VEPSO TOu doxeiou
Tou eival mpog xpnon. ‘Etol, to uypod 1ou BeppaiveTal 0Toug CUAAEKTEG eV €pYETAL OE £TAPT UE TO VEPO
TIOU XPNOLLOTIOLOULIE.

8.9 KENTPIKA ENEPTHTIKA HNIAKA 2Y2ZTHMATA (KEHZ)

‘Exouv gykataotabei HEYAAEG EQAPUOYEG EVEPYNTIKWV NALOKWY CUCTNUATWV LE OKOTIO TNV KEVTPLIKY] CGUA-
Aoyry, aroBrikeuon kat iapoxn {e0ToU vepou BEPUAvONG Kal XProng Yla KTIPLaKa CuyKpoTruata. Ta Aeove-
ktiuata evog KEHZ eivat
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@® Meiwon punwyv, émou epappolovTal

@® MeydaAn didpkela Cwng, a&loriotia, kabapr) BepuKn evEPYEL, TIOU avTikaBloTd 1o 20-80% NG BEPUIKNG
EVEPYELQG OUUBATIKWY KAUGIHWV.

@ & TTOAAEQ EPAPUOYEG eival TIEPLOOOTEPO OLKOVOLLIKA a6 Ta CUUBATIKA CUCTNUATA, apou £XOUV LEYAAU
TEPO KUKAO Cwni§ (20-30 £1) pe duapkela anonAnpwung enevduong 3-10 €.

@® AopdAcla og TePLOdOUG QUENCEWS TILWV CUUBATIKWV KAUGIUWY, KABWG Kal EAAEIPEWS KAUOIUWV.

2Ti¢ HIA mepioodtepa armé 1.000.000 kTipia o1a6étouv KEHZ. Edv kdmolo¢ 1j6cAs va ¢l
Me TI auté 1ooduvauei, a¢ avaloyiotei OTI £rol e&olkovoueiTal Ospuikn evépyela evog
nupnvikou otabuou!

Ta KEHZ Bpiokouv MAB0G epapuoywv oe dldpopous PopEeig, OTwg:
MeyaAeq Bounxavikeég Movadeg

Biotexvieq (mmvotpogeia, (xBuokaAAlEpyELEG, BEPUOKTTILA)
=Zevodoyeia & Restaurant

Owiopoi - Tortkr) Autodioiknon

Maverotiua - ZxoAeia

Kal 0 EPAPUOYES OTWG:

1) TMpoBEpuavon Aépa & EEaeplopog (B€ppavon xwpwv)

2) TMapaywyr) Oepuou Agpa

3) Oepukeg Alepyaoieg: (MAUVTNPLO, OTEYVWTNPLA, TIOIVEG, Hayelpeia, kaBaplotnta Bepud vepo)
4) TpoBepuavon Nepou

5) TMapaywyr) Atpou

6) WUENn & KAatiopdg (WUEn xwpwy, mapaywyr] mayou)

Zy. 8.19: Eyxaraoraon nhiaxkdv ovAlextwv yia Ocppavon

2e peydAa K.EEH.Z. (Tuy. maveruotuia, Blounyavia, HeyaAa KTIplakd cUyKPOTHLaTa) TO KOOTOG KepaAaiou
Bpioketal otnv Teploxr) Twv 120.000 dpx./m? CUANEKTIKNG ETILPAVELQG.




8.10 AKTINOBOAIA MEAANOZ 2OMATO2

‘Otav €va owpa arnoppoPrioel NALIKNA eVEPYEL KATA TNV €KBeor] Tou aTov NALo, TNV amodidel urd poper
aKTIvoBoAiag OTO XWpPo, OTav eival Puyxpotepog ard autd. Auté To gawvopevo de gaivetal dla yupvou
opBaApoU, apou TPOKELTAL Yla UTIEPUBPN aKTIVOBOAIQ HE HEYAAUTEPO WNKOG KUUATOG ard autd Tou TO
avBpwrivo paTt propei va avtiAngBei. Edv eixaue Opwg ta Kat@AAnAa “yuaAld”, 8a propouoaue va tnv
doupe! To pavopevo auto eival evtovoTtepo tn vUuxTa. H ' katd t didpKkela g nUEPQAg €XEL AroppoPproel
NV NALaKN akTtivoBoAia petd and tnv €kBeon] TG otov 1o, Tn vUxTa, Tou 1 BeppoKkpacia TG atuéoeapag
nEPTeL, N M ekneTmeL v akTivoBoAia auth. Autr 1 akTivoBoAia ovopdletar AktivoBoAia MéAavog ZwHATOG.
2iyoupa Ba £xeTe mapatnPEnoel OTL UTIAPYXOUV XEUWVLIATIKEG VUXTES e KaBapd oupavo, OTou To Kpuo eival
TIOAU €vTovo. AutO e€nyeital amod to yeyovog OTL dev Umdpxouv ouvvepa, yla va gurodicouv T dapuyn
™G akTvoBoAoupevng amd to £€5apog akTivoBoAiag.

Akoun €va napadelyua, yla va yivel To gatvopevo Tio KatavonTo, ival To akoAoubo: Ze €va auTokivnTo
mou €xel aveBdaoel Bepuokpacia AOyw Aettoupyiag Tou KivnTrpa Tou, UMopoupe va doupe pe pia edikn
KApepPa, Tou avixveuel TETola aKTvoBoAia, To meplypauud Tou, KO Kal av auto €puye Tipv Alyn wpal
TETolEG TIPONYHUEVESG TEXVIKES (0WG €XeTe Oel 1§ akouoel OTL BpioKouv Xprion oe ACTUVOUIES BlapOpwV XWPWV.

8.11 ®OTOBOATAIKA KYTTAPA

H avaykn KAAUYNG TwV avaykwv o€ NAEKTPIKY] eVEPYELQ 0TOUG dLaOTNUIKOUG 0TAaBoUg Tav N agopur] yla
v €peuva Kal avanTtuén Tng PwToBOATAIKAG TEXVOAOYiag, ¢ TexvoAoyiag dnAadr) mou UETATPETEL TNV
nAlakn evépyela arreubeiag oe NAEKTPIKT!

H avakdAuyn tou @awvopgvou €ylve 10 190 awva. Ot Kupldtepol otabuoi otnv EEAEN TOU PALVOUEVOU
™m¢g ¢/B petatpormq eivat

1839 - Becquerel:

Mapatripnon Tou ®/B pawvouévou oe HETAAAIKA NAeKTPODLa (Pt, Ag) BuBlopEva oe NAEKTPOAUTEG.

1937 - Fischer & Godden:
Kataokeur) ©/B kuttdpou ané PbS.

1941 - Ohl:
Kataokeur] Tou ipwtou ®/B Kuttdpou amnd Si.

1954 - Fuller:
Kataokeur] ®/B kuttdpou and Si pe oxnuatiopsd evwong p-n-p Le diaxuon mpoopiewv Kat arnodoaon 6%.

1956 - Etaipeia Hoffmann:

Eunopkn napaywyr) ¢/B kuttdpwv.

1958:

EktéEeuon auepikavikou dopu@opou, eEOTIAIOUEVOU Pe B UIKPA oTolxeia Si loxiog 5mW, wg BondnTikn
EVEPYELAKT| TINYT.

1958:

EkTtéEeuon coBleTiKoU dopupopou e artoKAELOTIKY| Tpogodoaia arnd ®/B otoixeia.

1972 - Lindmayer & Wronski:
Kataokeur] Tou 1wdoug nAtakou atolxeiou Si pe arnodoaon 14%.

1977 - Kameth:
Kataokeur nAlakou otolxeiou and GaAs pe arnédoon 16%.
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1984 - lanwvia: 'Evapén Biounxavikng napaywyng ®/B kuttdpwv (otolxeiwv) and auop@o mupitio pe
aredoan 5%.

dwToB0oATAIKO (P/B) KUTTOpO £ival TO OTOLKEIO TTIOU PETATPEMEL LEPOG TNG NALAKNG EVEPYELAG OE NAEKTPLKT).
Eivat éva nuaywyo ototxeio, pa (KpuotaiAo)diodog. ‘Otav 1 nAakry aktivoBoAia (Ud popeny ewToviwv)
TMPOOTIMTEL 0NV emmpavela evog ©/B kuttapou, dieyeipel Ta nAeKTPOVIA TOU NIaywyou Kal Toug divel Toon
evépyelq, 6on xpeldloval, yia va areAeubepwOouv arnod to dtopo. Mrmopouv va Bpouv pia dAAN kevr] B€on kat
va v kataAdBouv, pExpL va emavaineBei n diadikacia. Edv eixape dU0 PETAAAIKEG ETIAPES OTO EMAVW KAl
KATW MEPOG TOU KUTTAPOU, TOTE UMOPOUUE va CUAAGBOUUE Ta KvOUPEVA NAEKTPOVIA. AUTO onuaivel por)
NAEKTPOViwV TPOG |a Kateubuvon. Ma autd akplBwg dev eivatl NAEKTPIKO peuua; AUt akplBwg To peldpa To
XPTOLLOTIOOULE, YA VA TPOPODOTIOOUUE £va NAEKTPIKO POPTIO, OTWG Yia TTAPAdELya £va AQUTTTHpA.

"‘Eva turuko ®/B Kdttapo ¢aivetar ato oxfua 8.20.

Zy. 8.20: Tvnixo @/B Kvrrapo.

‘Onwg kat oL prarapieg, 1o NAAKG KUTTAPO eivar abépuBo otn Acttoupyia Tou. e avtiBeon pe TIQ
pratapieg, To NALGKO KUTTApo dev aAlowwvetal Katd tn diadikacia NG EVEPYELOKNG METATPOTNG Kal dev
ermBapuvel To TieptBAANov, yiati peoa Tou dev eEeAiooeTal Kapia XnuiKr avtidpaon.

Eav tomoBetriooupe €va t€Tolo ®/B kUTTapo KATW ard Ttov NALo, mapayet 1,5W nAeKTPIKNG 1oXUog, VW
dnuuoupyeital PeTa&l TWV PETAANKWOV EMAPWV TOU NALOKOU KUTTAPOU WA CUVEXNG TAON, TIOU KupaiveTal
avaioya e TO UAKO.

E€aitiag Tou 0TI n Tdon OTa AKpa Twv aKPodeKTWV e€apTaTal andAuta and v €viaon g PWTELVAG
aKTIVOBoAiag, Kal To peupa Tou dlappeet To KUTTApo e€aptatal arod auTtr). To cuunépacpa rou Byaivel arnod Ta
napandavw eival 0Tt n WxUg rou arodidel To NALaKO KUTTapo HeTABAAAETAL OE [la eupeia TiepLoxr, Tou eival
avaioyn NG akTvoBoAoUpeVNQ €vTaong wTIopou. Qg 8abud anddoong evog NALakou KUTTapou, Bewpoulpe
TO €T TOI§ EKATO TIOCOOTO TNG PWTELVNG LOXUOG €106D0U, TIOU PUETATPETETAL OE NAEKTPLKY LOXU £EGDOU.

Ta onueptvd anodektd nAlaka KUTTapa g ayopdq exouv 8abud anddoong peta&u tou 10% kat tou 20%.
2710 epyactnplo €xel eruteuxBel BaBuog arddoong 25% yia nAlakd kittapa GaAs. Avaugvetat OTL 1 PEYLOTN
arodoon yla TG EUTOPLIKEG CUOKEUES TupLtiou Ba cuveyioel va audvetal eha@pd Kat oTo péANovV Ba pBaoel
10 17% €wg 20% and 13% €wg 15% mou eival onuepa.

2mnv pd&n duo 1 neplocdTePeg Babuideq (OTPWOELS) Urmopouv va dlatayxbouv n pia Tiow and tnv AAAn.




Ka&Be B8aBuida kataokeudletal yia €10IKT) PACUATIKNA TIEPLOXT] TNG NALAKNG akTivoBoAiag. Autd ovopdlovtal
KUTTapa MoAAwv BaBuidwv (multi-junction cells). MNa kuttapa duo Babuidwv n pEYLOTN BewpnTikY) andédoon
eival 35%. @ewpnTika yla arelpo apdud Babuidwv o B8abuog anddoong propei va @Bacel 1o 54%.

‘Onwg @aivetat, n mpoéodog Tou NALAKOU KUTTAPOU GToV TopEa Tou BaBuou anddoong eival OXeTIKA HKpn.
‘Eva onueptvo Tumikd eumoplkd povteAo dev €xel upnAdtepo BaBud anddoong amd pia KaAr] dlaoTnpik
ouokeur| Tou T€Aoug TG dekaetiag Tou '60. Map’ dAa autd yia Toug eBIKOUG TV PWTOBOATAIKWY KUTTAPWV
TO {ua g BeAtiwong Tou Babuou anddoong amoTeAel TN HEYAAUTEPT TIPOKANON.

21N onuepLvY] ayopd TwV NAIGKWY KUTTAPWV KAl CUCTNUATWY XPENOLLoTIolouvTal TECOEPLS DlaPOPETIKOI
TUTOL NULAYWYIHWY UAKQOV: TO KPUOTAAAIKO TIUPITIO, TO AUOP@O TUPITIO Kal petd To 1986 ta CulnSe, kat
CdTe. To KpuoTaAAIKO TUPITIO eival To BACIKO UAKO TIOU XPNOLUOTIOLEITAL OTNV TEXVOAOYIa NuIaywywyv. AOyw
TOU OTL UMAPXEL MK Tapaywyr] yla TO KPUOTAAAIKO TUPITIO, KaBWG emiong Kat Adyw TG eEAPETIKNG
otabepdTnTag mou epgavicel, mPAypa mou eEacPalilel peydin diapkela (wr)g 0To NALAKO KUTTAPO, KATEKTN-
oe 1a 3/4 g ayopdq.

MapdAANAa pe To KPUOTAAAIKO TUPITIO £TIEKTABNKE Ta TeAeuTaia Xpovia Kat 1 Xpron Tou Auop@ou mupi-
Tou. To AUOPPO TIUPITIO KATEKTNOE TNV ayopd TWV HIKPWV EQAPUOYWYV, OTIWG POAOYLWV, UTIOAOYIOTIKWV
UnNxXavwv To€nmg, Orou Xpnoloroleitar oxedov armokAELOTIKE, Kal HOVO OE OTIAVIEG TIEPLUITTWOEL XPNOLUO0-
moleitar KPUoOTAAAIKY) OlAkovn 1] CdTe. EEaitiag 6puwg Tou WIKpoU BaBuou UETATPOMNG Kal TwV GAUTWYV
TMPOBANUATWY TNG HAKPOXPEOVIag oTabepdtntag, & XPNOYLOTIoEITAL O UEYAAUTEPES EPAPOYEG.

To NAlaKO KUTTAPO eival OXeTIKA HIKPO oe dlaotaoelg, Tiepinmou 10cmx10cm, Kal mapdyel emiong XaunAn
Taon. H tdon nou napayet to ©/B petaBarAetal eAdyI0Ta Pe TNV €vTaon TG akTivoBoAiag, oe avtiBeon pe
TO TMApayouevo pelpaq, To oroio eival avaloyo tng nAlaKNG aktivoBoAiag. ‘Otav augavetal i évtaon g
NALOKNG akTivoBoAiag, audvetal Kat To peupa ou Tapdyetal and 1o d/B kutTapo.

Ta ®/B kUTtTapa eival okoupa 0To XpWHa. AUTO €XEL WG AMOTEAECUA VA AropPOPOUV UEYAAUTEPA TIOCOO0TA
NAKNG akTivoBoAiag kat va au&dvetal 1 Bepuokpacia toug. H avgnon g Beppokpaciaq OUwG, €XEL WG
anoTéAeopa TN Heiwon g taong nou dnuoupyeitatl ota akpa tou ®/B kutTdpou. MNavw and toug 25°C yia
K@Be €va mapandvw Badud undpyel avtiotoxn peiwon g anodoong katd 0,4%.

MNa va egao@aiiooupe TI§ €MMIOUUNTEG TIMEG TAONG KAl PeUPATOG, TOTIOBETOUME avTioTolxa TIOAAG ©/B
kUTTapa oe oelpd Kat mapdAAnAa. MNa napddetyua, eav €va ©/B otoixeio €xel taon 0,6V kal cuvdeow 20
T€Tola oTolela og oelpd, ToTeE N dnuoupyoupevn Tdon ota dkpa eivat 12V.

O ouvdéoelg Twv KUTTApWV PeTau Toug yivovtal Tiow amd pia yudAvn empavelq, mavw oTtnv oroia
TomoBeToUvTal Ta KUTTApA. H yudAvn mAdka evioxuetal e €va mAaiolo and aloupivio 1) and euyevny xaAuBa
mou BeAtiwvel TN oTaABePOTNTA TNG. Autd Aéyetar nAiaki yevvATpia | ®/B mAaiolo. To ouvnbgoatepo
pEYEBOQ HIag NALaKNG YevvrTplag Kupaivetal peta&u tou 0.25 €wg 1 m2 lNa peyaAutepn oxU Xpelalopaote
TEPLOOOTEPESG NAIAKES YEVVNTPLEG Ouvdedepeveg HeTaEU Toug. Mia t€Tola ouvBeon Asyetar ®/B Mavélo.
MoAAG t€tola oe oelpd 1§ TapAAAnAa pag kavouv pia ®/B ZuoTtoiyia. MoAAEG TE€Toleg padi dapopPpwvouv
€va ®/B Napko 1} ®/B Zuotnpa. OAa autd arnekoviCovtal oto axnua 8.21.
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Zy. 8.21:
a) @/B xvtrapo f) @/B ndaioio tov eunopiov, y) /B navel,
0) @/B Zvovroiyia kat €) /B Ilapxo.

Xapaktnptiotikd @/B nAatciou: Vm = 17.3V, Im = 2.31A, Pm = 40 Wp
Xapaktnptotikd @/B ridveA: Vm = 69.2V, Im = 2.31 A edv ta 4 nmAaioia ouvdeBouv oe ocipd & Vm = 17.3V,
Im = 9.24 A edv ta 4 nAaioia ouvdeBouv mapdAAnAa




levikd, Ta ®/B ZuocTipaTa epgavifovral o€ TPEI§ dIAPOPETIKOU TUTTOU EPUPHOYEG:

1. Autoduvapa rj Autévopa ®/B ZuaTipara

Tétowou eidoug ®/B cuotriuata eival 1davika yla aropakpUOUEVES TIEPLOXEG, OToU dev UTIAPXEL TPOTIOG
ouvdeong pe to dikTuo Kat érou eival SUOKOAN N HETAPOPA KAUGIHIOU OE TEPITITWAN TIOU XETOLLoTIolouvIav
pia yevvrtpla vtiCeA. Ta cuotrjuata autd arattouv pratapieg yia v e§ac@AAlon NAEKTPIKNG EVEPYELQS
KATA TIG VUKTEPLVEG WPEQG 1] OE PEPEG OUVVEQPLAG.
2. ®/B ZuoTipara Aiaguvocdepéva Pe T0O BiKTUO

Ta cuotriipata autd BpickovTal EYKATECTNUEVA KOVTA O 0N uttdpxov NAEKTPLIKO BIKTUO Kal TapEXOUV TNV
NAEKTPIKY] TOUG LoXU OE aUTO.
3. ®/B ac YPp1dikd ZuoThpara

Ta YBpdika cuotrijpata aroteAouvtat arnd didpopeg TNYES NAEKTPIKNG EVEPYELAS QVAVEWOLES KAl CUUBATIKEG.

MNa nmapadetypa, avapepetat 10 PwToBoATAKO ZUoTnUa Twv 20MW otnv Auctpahiia arné v BP Solar
Australia. Ag onuelwBei, 0Tt auTd Kat povo propei va kaAuyel Tig avaykeg 10.000 orutiwv, eved To KapBouvo
rou Ba katyotav, yla va Tig kaAuyel, Ba areAeubepwve mepi Toug 8.000 tovoug CO, To0 Xpdvo!

Ta mAeovekTApaTa Twv ®/B TuoThpdTtwv cuvowifovTtal 6Ta ak6Aouba:

Mapdyouv “dwpedv’”’ NAeKTPIKY evépyela and tov 'HALo.

Aev €xouv Kivoupeva pépn Katmapdyouv 10x0 aéépuba.

Ag pumaivouv To ieplBAAAov e agpla 1) pe AAAa Katdiotra.

Mriopouv va AelToupyrioouv auTévoua Kat a&lérioTa Xwpig TNV TIapoucia KAroLlou XELPLOT).
Mropouv va eykatactabouv oe AMOMOVWHEVEG TIEPIOXES.

Aev KaTavaAwvouv Kauoluo.

Mropouv gukoAa va Aettoupynrioouv mapdAAnAa pe GAAa cuoTripaTa mapaywynq NAEKTPIKAG EVEPYELQG.

Aeltoupyouv Xwpi¢ mpoBARpaTa KATw arod OAEG TIG KAIPIKES OUVONKEG.

Eival emekTdoiga avaloya pe T avaykeg o popTio.

® YwnAd K6oTog Twv ®/B Kuttdpwyv aAAd Kal TwV UMATapleVv, TwV LETATPOTIEWV KAl TWV QOPTIOTWV.
@ Amaitnon xprong OXETIKA HEYAAWV EM@PAVEIWDV YA TNV EYKATACTAOY) TOUG ASYw NG MIKPNG arddoong.

ZUVETIWG, 1) EPAPHOYT] KaL 1] XPrioN TwV GWTOBOATAIKWY cuoTnudTwy eival 1dlaitepa oNUAvTIKN yia OAEG TIG
QVaTTTUCOOHEVEG XWPES, dpa Kat yia tnv EAAGDa pag mou €xel houota nAlogavela. AANG akOua Kat yua Tig
Blounxavikeg xwpeg, Ta ®/B ocuotruata anoteAouv 1o KAEWDI yla TNV Tapaywyr artioKEVIPWHEVNG EVEPYELQG.

Ta EAANVIKA vnold ipoogpEpovTal ylia TV eyKataotaor GWTOBOATAIKWY HOVAdWY YA TOUG TIApaKATw Adyoud:

a) ouvrBwg mapouactdletal onUavTiKy EAAEIPN NAEKTPIKNG evEpyelag WOlaitepa To KaAokaipl,

B) oL TEPLOOOTEPES TIEPLOXESG €ival ATIOPOVWHEVESG KAl Ol TUTIIKEG avAYKEG eival UIKPESG, apou oL OIKIOWOI
elval pkpoli kat didomnapTtol, Kat

Y) oL ouvBnkeg Aettoupyiag eival TOAU KAAEG AOYW TWV UYNAWV TIO0OOTWV NALOKNG akTivoBoAiag. H
OUVOAIKT] £YKATEOTNUEVT LOXUG pwToBOATAKWY amod tn AEH nmAnoidlel ta 230 kWp, evw oTto GUVOAO NG
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XWPAG N €yKateotnuevn 1oxUg mAnotadel ta 900 kWp. Ot kuptdtepeg e@apoyeg otnv EAAGDa €xouv yivel
OTIQ TIEPLOYXES:

1. KuBvog (.oxuog axunrig 100 kWp)
ApKlwv (loxuog aixung 25 kWp)
laudog (1oxuog awung 20 kWp)
AvTikUONnpa (loxuog axung 25 kWp)

o A~ WD

Ay. PoupeAn (1oxuog axung 50 kWp)

Ta ®/B kuttapa und poper) ©/B cuotnudatwyv Bpickouv epapuoyr) Omou UMdpxeLl avaykn yla NAEKTPLKNA
evépyela pe taon ard 1-240 Volts. Eival n) davikr] AUon yla epapuoyeg HeEXPL Heptkd kW. Meplkeg TEtoleq
€QAPUOYES paivovTal 0To oxnua 8.22.

Zy. 8.22: Eyappoyéc @/B ovornuarwy: a) Tpoypodornon tynlenikorvwviaxov otabuov
(avaperadornc), f) Tpopodornyon karoikiac kar y) oe iyfvokalliépyeia.

To K6oTOG TWV D/B unopel va peiwdei p€ow duo punyaviopwv. Autoi eivat:

@ Avdntuén véwv TeXVIKWV enegepyaaiag, ol onoieg Ba odnyroouv oe pia a&ldAoyn peiwaon Tou KGOTOUG.

@ AvarmTtuén pag peydaAng ayopdg, n oroia pe tnyv enidpacn Tou avtaywviopou Ba odnynoel oe CUUTTiEDN
TOU KOOTOUG.

2Auepaq, éva ®/B ouotnua koatilel mepimou 2.500.000 dpayueg yia Kabe eykateotnuevo kW.




Avake@aAaiwan

270 Ke@AAalo autod €ylve mapouaiaon TG HAwkNG Evépyelag wg Avavewoluog evePYELaKOg TIOPog, KaBWS
Kal EQAPUOYEG EKPETAAAEUONG auTNQ. [a va yivel autd avaAubnke TpwTa 1 GUon NG NALAKNG NAEKTPOUA-
YVNTIKNG akTvoBoAiag, ol Tpdrol diadoong Kat petapopds ™g. Tnv HAlakr evépyela eivatr duvatov va v
eKUETAAAEUTOUUE Aueoa e BU0 Kupiwg TpOTIoug:

A. EkuetdAAeuon Tng Bepuikng eveépyelag NG NAAKNAG akTvoBoAiag. AuTo yiveTal Je Ta abnTikd Kal pe
TA eVEPYNTIKA NALAKA cuoTruata. Mapouctaoctnkav dlapopeq EPAPUOYES NALAKWV CUCTNUATWY e OKOTIO TN

B€puavon xwpwyv arod TNV NALAKY evépyela. Ta cUoTHUATA auTd XEnoLorolouvTal ofpepa oe OA0 Tov KOGUO.

B. Metatponr g NAOKNG eVEPYELAQG 08 NAEKTPIKY). AUTO YiveTal TIPAYHATIKOTNTA pe Ta PwToBOATAIKA
(®/B) ouotrjuata mou artoteAouvTar ard d/B kuttapa. [ivovtal TeEXVOAOYIKEG TIPOOTIABEIEG UE OKOTIO TN

otadlakr peiwon Tou KOoToug Kat Tn BeATiwon g anddoong Toug. Autd Ba Ta KATaoTroEL QVIAYWVIOTIKA
TWV AAAWV QUTOVOUWV CUCTNUATWV.

Eivar peydin avaykn yia BeAtiwon Twv umapXoviwv Kal eEEUPean VEWV TEXVIKWV EKUETAAAEUONG TWV
AVAVEWOLIWY EVEPYELAKWY TIOPWV Kal KUpiwg NG NALaKNG evépyelag. H avaykn €ykettat otnv araitnon evog
kaBapou Kal olkoOAOYIKA arnodekTou MePIBAAAOVTOG, KABWS Kal TNV TIPOOTTIKA €EAVTANONG TWV CUUBATIKWY
EVEPYEIAKWV amoBepdtwv (metpeAato, kapBouvo). ‘OAa deixvouv OTL N ayopd yia OAeg TIG AVAVEWOLUES
HOPPEG eveépyelag Ba TpEMeL va emnekTabel meploodTePo oTo HEAAOV. OL QUENOEIS TWV TILWV TOU TTETPEAAioU
TAYKOOUIWG TPV TNV auyn g véag XIAETIag ouvnyopoulv UTEP NG avaykaldtntag NG eKUETAAAEUONQ
TWV QVAVEWOILWV TINYWV EVEPYELAG.

Epwriosic
1)  Avagpépate AvaveWOoLUES HOPPES EVEQYELQG TIOU TIPOEPYOVTAL HEPLKA 1) OAIKA Tov "HALo. MeptypdyTte
nwg yivetar auto.
2) Tieival evporia; Awote duo napadeiyuata.
3) MMwg yivetal n mapaywyr) kat n diadoon g NALAKNG EVEPYELQG;
4) Avapépate ta €idn TG NAGKNG akTvoBoAiag Kat meplypdyte Tt guon tng.
5) Tieival eldkn BepudInTa Kat Ttola n povada peTpnon§ mg; Moo UAKO €xel TN peyaAuTtepn €0IKY)
BepuoTNTQ;
6) Me moloug TPATIoUG armoBNKEUOULE KAl EKPETAAAEUOUACTE TNV NALAKY] EVEPYELD;
7) Nepypayte TIG apxEQ AetToupyiag Twv MabnTikwv NALGK®WV CUGTNUATWV.
8) Mepiypayte avaluTtikd: MadnTikdé nAlakd cuoTNUa apecou NAlakou kEpdoug.
9) MeprypaPte avaluTtikd: MadnTiké NAakd cUCTNUA EUUECOU NALAKOU KEPOOUG.
10) TMeprypayte avaAuTika: MabnTiké nAakd cUoTNUa TUTIOU BEPUOKNTTOU.
11) TMeprypdyte 11§ apxEQ ActToupyiag Twv EvepynTIKOV NAIGK®WY CUCTNUATWV.
12) TMeprypdyte N Acttoupyia TwV NALOKWYV CUAAEKTWYV (emtimedwyv Kat kevou).
13) Me moloug TPOToug yivetal 1 petagopd Bepuotntag; Meptypdyte T BAOIKEG APXES TIOU TOUG SLETIOUV.
14) Tou Bpiokouv epapuoyn ta KEHZ;

15) Ti eival aktivoBoAia péEAavog cwpatog;
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16)
17)
18)
19)
20)

Mwg, e oo PECO Kal TPOTIO YIVETAL N LETATPOTI TNG NALAKNG EVEPYELAG O NAEKTPLKT);
Oplote v amnodoon evog ®/B kutTdpou.

Motwa eival Ta pepn evog ¢/B MNapkoy;

Avagépate Ta KUPLa TIAEOVEKTAATA KAl PJELOVEKTHATA TwV ®/B ZuotnudaTtwy.

Avagpépate epappoyeg ©/B cuotnudtwv.

Epyaaoicec

a) Kataokeudote pia diata&n mou va pnopei va eKUeTAAAeUTeL TN BepKN EvEPYEL TNG NALAKNG aKTIVOBOAIAG.

8) MpounBeuteite €va dwTtoBoATaIKG KUTTapo kKat KAvTe dilapopa melpduata mapdyovtag ¢pws Kat Kivnon pe
€va AQuUrdakt Kat éva pKkpo potep. Npooapudote To o pia pikpr), XApTvr KATaokeur| pe podeg...




