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1. EIZATQI'H

1.1 AVTIKEiyeVO Kal TOX0I TNC AITTAWMOTIKAG EpYAaTiag

2T ONUEPIVI ETOXN ME TNV OAYOTWON €E€EEAIEN TO €EVEPYEIOKO TIPOPANUO
EU@avileTal ouveXWC Kal TIIo €vtovo. H paydaia dvodog Tou PIOTIKOU ETITIESOU, N OTIoix
O@EIAETOl OE IO OEIPG TEXVOAOYIKWV KOIVOTOMIOV KOl EQOPHOYWY OTnv Kadnuepivr) (wn
€xel eTIBOPULVEL TO EVEPYEIOKO 100{0YI0. KOTA CULVETTEIO YivovTal TEPACTIEC TIPOCTIAOEIEC,
OATIOVWVTOC TEPACTIO TI0Gd, GTNV €PELVA YIO TN MEYIOTOTIOINGN TNC Omodoon Twv Adn
YVWOTWV EVEPYEIOKWV TINYWVY, UE EUPOCT OTIC NTIEC - OVAVEWGCIPEG TINYEC, Kal TIAPAAANAG

aTNV avVakAaAun véwv.

H etoia avaykn evépyelag augAVETAl CUVEXMWCE YIO TIC AVOTITUYMEVEC XWPEC. AUTO
KOBIOTA ETUTOKTIKI) TNV avaykn yio egelpean Kal €€ac@AAion Aa@bovng Kol @Bnvig
evépyelag. MExpL oruEPa TO PEYOAUTEPO TIOGOCTO TNE EVEPYEIAC TIOU TIAPAYETOL TIPOEPXETAI
amd v Kadaon TETPEAdiou Kal avBpaka. 'YOTEPA amd autd eTIdiwen plag HEYAANG opddag
ETIOTNUOVWVY, EPELVNTWV KOl KOIVWVIKWV POpPEWV UTINPEE N ETTIAUCN TOU EVEPYEIOKOU
TIPOPANUOTOC, N ETITUXIO TOU OTIOIOL Ba ETUPEPEL CLVEXION TNC AVATITLENG KAl TNE TTPOOdOL
NG avOPWTIOTNTOC KAl BEATIWON Twv ouvOnkwv dlafiwanc.

Ol KUPIOTEPEG TINYEC ONUEPD, OTIWC TIPOOVAPEPONKE €ival Ta OPUKTA KAOCIUA
(avBpokag, TETPEAAIO, PUOIKO OEPID), TO VEPO KOI I ATOMIKN evEPYEld. To LPNAG KOGTOG
g€ ouvaptnan Me t POTOVON TOL TIEPIBAAAOVTOC, KABWC Kal n €€Aptnon amo TIC XWPEC

TIou €€0pUCCOLV TO OPUKTA KOUOIUA ETTIRBAAAEL TNV €PELVA VIO VEEC EVOAAAKTIKEG AUCEIC.
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Ol ULOATOTITWOEIC, Ol OTIoIEC TTIOPEXOLV BNV KAl XWPIC ONUOVTIKEC TIEPIBAANOVTIKEC
ETUTITWOEIC EVEPYELD, OEV ETIAPKOUV YO VO KOADWOULV TIC EVEPYEIOKEC OVAYKEC TOU TIAQVITN.
AMEC TIBAVEC TINYEC EVEPYEIOC TIOU dUVAVTAIL VA €ival EKPETAAAEDGCIUEC €ival N TIOAIPPOIKNA
EVEPYEIQ, N QIOAIKN, N NAIOKN Kol N YEWOEPUIKN. TPOKEITAl YIO QAVOVEWGCIUEC TINYEC

EVEPYEIOC, Ol OTToiEC OV ETIIRAPUVOLV HE TNV EKUETAAAELTT) TOUC TO TTEPIBAANOV.

Mia oo TIC HOPPEC EVEPYEIOG N OTIOI0 PTIOPEI VA GUVEICQPEPEI GTOUC TIOPATIAVW
oTOX0ULC €ival Kal n Asyduevn «aBabng yewOepUIKn €vEPYEIO», KATA TNV OToia yivetal
EKUETAAELCON TNC OEPUIKAG EVEPYEIOG TIOU TIEPIEXETOL OTO UTIEDAPOC ME XPrON OVIAIWV
Bepudtnrag. H Bepuokpaacia tou €dA@oOLC Aiya MPETPA KATW amd TNV ETIQAVEID €ival
oTaBePr] Kal KupaiveTal TiepITIou atoug 20°C, TIAPOoLCIAoOVTOC MIKPEC UETAPBOAEC OVOAOYWC
TOU UWOPETPOUL OAAA KOl NG TIEPIOXNE, CUVOPTHOEL TNE BepUOKpaaTiac Tou TePIBAAAOVTOC.
O1 l'ewBeppikeg AvTAieg Oeppotntag (FTAG®) amoppo@olv TN BepudTNTA aTIO TO £3APOC KOl
TN YETOQPEPOLV OTO KTIPIO dNUIOUPYWVTOC £TA1 AVETEC CUVONKEC SIOUOVIG KAl epyaadiac. To
OVTIOTPOMO WTTIOPEI VA YiVEL TO KOAOKaIPL, OTIOU AVTAEiTal N BepPOKpOTia OO TO OTIITI KOl

OlOXETEVETAI OTO £00QOC TO OTI0I0 EXEl XAUNAOTEPN BepUOKpATiaL.

JKOTIOG, AOITIOV, TNC epyaciag authg €ival n avackomnon Kal a&loAdynan g
TEXVOAOYIOC TWV YEWBEPUIKWY AVIAIWV BepudtnTag, EIOIKOTEPA TWV  KOATAKOPUPWV
OUOTNUATWY, KAl PIO TEXVIKO-OIKOVOMIKI TIPOCEYYION €VOC TUTTIIKOD GUOTAPOTOC 0T XWPad

HaG.
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1.2 Aopn ¢ AITTAWUATIKAC Epyaaiog

210 KepaAalo 2 g epyaciag yivetalr pio ava@opd oTiC PACIKEC EVVOIEC KOl
opIoPoUg NG YewBepuiag omo tnv EAANVIKA kai &Evn BipAloypagia. 1o KepdAaio 3
TIEPIYPAQPOVTAl TO OTASIO EPEUVAC, EKMETAAAELONC KOl QAZIOTIOINONG TWV YEWBEPUIKWV
ediwy  XTO ETIOPEVO KEPAAAIO 4 ETUXEIPEITAl 1 TIEPIYPOQP TNG TEXVOAOYIOG TIOU
XPNOIUOTIOIEITOl OAAG KOl Ol €EEAIEEIC OXETIKA HE TO YEWOEPUIKO TOMIELTAPA KOl TO
VEWBEPUIKO PEVDTO. TOo KEPAAAIO 5 ao)OAEiTal EI0IKOTEPA UE TNV aAPadr] yewBepuia, Toug
TPOTIOUC EKPETAAAELONG. ETiong e€etddel Toug duo TOTTOLC CLOTNUATWY AVIAIWV BEPUOTNTOC
(avoixtoU Kal KAelotol Bpoxou) Zto Ke@dAalo 6 Teplypd@eTal n aviAia Bepuotntag, ol
BaglkEG apxeC Asitoupyiag tng, Katd Tnv Bépuavaon, tnv Yoén Kal v mopaywyn {eotol
vepol. To KegpdaAalo 7 emegnyei tnv dladikagia pe TNV OToI0 UTIOpEl Kavei¢ va
OlOCTAGIOAOYNCEl TNV YEWTPNON KOl TOV YEWBEPUIKO VOANAKTN Ev ouvexeia, 1o KepaAaio
8 TEpIAAUPBAVEL IO OIKOVOUIKI] OVOOKOTINON Twv ouotnuatwv FA® Kal yivetal pia
OUYKPITIKI] HEAETN HETOED TAO® Kol TmeTpeAaiov .Télo¢ TO TeAeutaio KegdaAaio
ETTIIKEVIPWVETAl OTA CUUTIEPACHOTO TNG epyaciag yia tnv €&EAEn twv MFTAG Kal tnv

OTIOTEAECUATIKNA €l0AYWYN TOUG TNV EAANVIKN ayopd.
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2. Baolkég évvoleg Kal oplopoi

"TewOePUIKO OLVAMUIKO VOEITAI TO GUVOAO TWV YNYEVWV QUOIKWV OTU®WVY, TwWV
OEPUV  VEPWV, ETTIQAVEIOKWY 1 UTIOYEIWV KOl TNG OgpuoTNTOC TWV  YEWAOYIKWV
OXNUOTIOMWVY. [eWwOEPUIK EVEPYEID VOEITAL N EVEPYEID 1 OTIOI0 EUTIEPIEXETAI OTO
VEWBEPUIKO OUVAUIKO KOl OVTAEITAL O OUTO. Ogpud vePA vooUVTal TA VEPH TWV OTIOIWV N
Beppokpaaia vtepPaivel Toug 25°C. Ol TAPOTIAVW OPICHOI ava@EéPovTal ota TEToePa
TIpwTa GpBpa ToL VOuou 1475 Tou dNUOCIEVTNKE GTNV EQNUEPiIdA TNC KLPEPVATEWC OTIC 11

SemtepPpiov 1984.

MeAetwvtag v EAANVIKN Kal Zévn BipAloypagia kataAryoupe ot MNewBepuikn
EVEPYEIO KAAEITAL N EVEPYEID TOU EGWTEPIKOV TNG YNG N OTIoia SIaXEETAI TIPOC TNV ETIPAVEIQ
HECW TWV TIETPWUATWY TOL QAoI0V. MewBepuIKG TIEdi0 ovouddeTal n TieploxXn amod tnv oToia
pTIopEl va TtapaxBei yewBepUIKy €véEPyela, n OToia €ival "OUYKEVTIpwHEVN" OE KATIOIO
TIPOCITO OTI0 TNV ETU@AVEID BABog. MNa va KOTAOTED duvaTh N TIOPAYWYN YEWBEPUIKNG
EVEPYEIOG OTO LTIEDAPOC TNG TIEPIOXNG OUTHC Eival OVOYKAIO VO GUVTPEXOULV CUYKEKPIUEVEC

BEPMIKNC KOl LOPOYEWAOYIKNG PUGEWC TIOPAUETPOI

E1dIKOTEPO TIPETIEL VA UTIAPXEl £VOC TIPOOITOC KOl OIKOVOUIKG EKUETAAAEVCIUOC,
OIOTIEPATOC OXNUATIOUOC TIETPWHATWY, OVOUOLOPEVOC YEWBEPUIKOG TAUIELTNPOC (reservoir),
OTIOU KUKAO@OPOUV PELOTA LYWNANG Bepuokpaaiag. MEPOC NG TIEPIKAEIOPEVNC BEPUIKNAG
evépyelag "avrtAsital" pPEOW TOU TIOPOYOUEVOL OTIO EIDIKEC YEWTPNOEI YEWBEPUIKOU

pevoTol. To PEUCTO QUTO WPTIOPEi va eival atuog 1 piyda atyol - vepol. ©a TIPETEl va
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KATAKOPY®A XYZTHMATA T'AG®



ava@epOEei Kal n TEPITITWON YEWBEPUIKWVY TIEdIWV BepUV Enpwv TIETpwUATwWV (hot dry rock)
TIOU UTIopEi va BewpnBei cgav pia BACIUN KAl ONUAVTIKA TNy EVEPYEIOC VIO TO PEANOV.
MPOKEITAl YO TNV TIEPITITWON OTIOU &Vvw JdlaTiBevTal TEPACTIA OTIOBEUATA  BEPUIKNAG
EVEPYEIOC OTO TIETPWUO Oev ULTIAPXEL KUKAO@Opia peucotol ( atgol 1 vepoU) yia T
"HETO@OPA" TNC OtV em@Aveld. 'HON n OXETIKN TEXVOAOyio Ppioketal e €EENIEN
(Hvwpéveg MoArteieq APeEPIKAG, MeydAn Bpetavia), aAAd n TEXVIKOOIKOVOUIKN ETTITUXIO
€VOC TETOIOL OXEDQIOL CUCOTHMPATOC EKUETAAAELONG Ba TIPETIEL VA OVOUEVETAL TNV ETTOUEVN

OeKaETiO.

ATIO Ta LYPA TIOPWAN TIETPWHOTA, (ECTO VEPO 1| ATUOC OVEPXETAI OTNV ETIIPAVEIA Old
HECW YEWTPNOEWV . AvAAoyo HE TNV BOepPUOKPACIia TOU, N YEWOEPUIKN evepyela (Kal

OUVETIWC TO YEWOEPUIKO TEDIO ard To oToio "avTAsiTal" autn) xopaktnpeidetal wg .

. VYNANG evBoATTiag (BepUOKPACiEC PELOTWV  UEYOAUTEPEC aTIO

1500°C) péong evBaATtiag (Beppokpaaoieg pevotwv 1000 £w¢ 1500°C) Kal

. XOUNANG evBoATtiag (Beppokpacie pevoTwy UIKPOTEPEG amo 100°C
Kal avetePeg Twv 25°C). e auThv TNV BePPOKPOCio OTAPOTAEL N EKUETAANELDN
TOU YEWOEPUIKOU PEVUCTOU KOl TO TEAEUTAIO OTIOPPITITETON I} ETTOVEYXVETOl OTOV

VEWBEPUIKO TOUIELTHPIN).

Mio epwInOn TIOU OTIOGXOANCE TOUC MEAETNTEC KATA KOIPOUC, €ival To av N

VEWOBEPUIKI) EVEPYEID EIVAL OVAVEWTIUN HOPPN EVEPYEIAC I} OX;

11
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H evépyela Tou avTIOTOIXEI 0T Peiwan ¢ Beppokpaaiog Tou atepeol GAOIOD TNG
yn¢ Katda 1°C, ival apkeTr yla va KAADYEL TIC aVAYKEC, TNG avOpwTIOTNTOC O EVEPYEID YIO
27.000 xpovia. H TToooTNTa 0LTA €ival TOC0 PEYAAN, WOTE N YewBepuia umopei va Bewpndei
WC pia TIPAKTIKA OVEEAVTANTN, CUVETIWC AVOVEWCIUN HOP@NR evéPyelnC. OUw TOTIKA éva
VEWBEPUIKO TIedio €ival duvatd va eEavtAnOei LoTepa amd eKTETAPEVN EKUETAAAELON. TMa
TTapadelyya oTo Tedio NG Tookavng tng ItaAiag otoBepry mapaywyn e€ac@aiiletal povo
ME TNV avopuin oAogva Kal Babltepwv yewTpnoewv. To Tedio ¢ MNovapdki ¢ Néag
ZnAavdiag avapévetal va "Kpuwael" 0aTEpa amd Xpovia, AOyw €lopong Puxpol vepol

TIAPOAO TIOU N TTiECN Kal N BEPUOKPOCTia €xouv aTaBEPOTIOINBEI Ta TEAELTAIN XPOVIO.

Av 00Tepa amd OeKADEC XPOVWV EKUETAAAELONC N BepUOKPATia EVOC YEWBEPUIKOU
Tediov PEIWBEl Ot TETOIEC TIMEG, WOTE N TIEPAITEPW EKUETAAAELON] TOL va  Egival
OVTIOIKOVOMIKN, Ba XPEIOOTOUV XIAIGOEC XPOVIO WOTE N BEPUOKPATia TOU va eTTAVEABEL GTNV
OpXIKA TNG TIUN. ETOUEVWCE, VIO EKUETAAAELGCN €VOC YEWBEPUIKOD TIEdIOU O PEYAAN
KAIMOKO N YEWBEPUIKT EVEPYEID TIPOKTIKA OEV OIVOVEWVETAL.

ATIO TNV GAAN TIAELPA, OV N EKUETAAAELCT €VOC YEWOEPUIKOU TIediov yIvoTav UE
TIOAD MIKPO puBPOd 00 pe BepuIK por TIPOG TNV ETUPAVEIN, OTWC YIO TIOPAdEYUO N
aélotoinon piag Oepung TNYNE yio IOUOTIKA AOUTPA, TOTE N YEWOEPUIKN evépyela Ba
UTIOpOUCE va BewpnBei avavewaoiun Pop@r evépyelag. ‘Ouwg yla OIKOVOUIKOUG AOYouc,
TIOVTO. CUU@EPEL N EKPETAAAELG HE PUBUODG TIOAD PEYOAUTEPOUC OTIO TNV (PUOIKA POr)

BeppoTNTAC TNG TIEPIOXNC.

Ol CUPPBATIKEG EVEPYEIOKEG OPUKTEG TIPWTEC UAEC TNG XWPAG HOC OTIWCG YEVIKA avd
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TOV KOO0, Eival TIETIEPACUEVEG KOl UN OVOAVEWOCIUEC, ME OTIOTEAECUO TA OToBéuata Tou

UTIAPXOUV VO PNV apKOUV IO TNV KAAUWN TWV OVAYK®V JaAg YIo TIOAEC OKOUN OEKAETIEC.

JUYKEKPIPMEVA TO TIETPEAAIO avapéveTal va e€aviAndei oe 25 éwg 30 xpovia,
avaAoya Pe TOUG PLBUOUC EKUETAAAELGNC TOUC. ETiong To SUVOUIKO TWV UOPONAEKTPIKWV
€PYWV €ival TIEPIOPICUEVO TO QUAIKO OEPIO OEV EXEL OIKOWN EVTIOTIOTEI O TTOGOTNTEC IKAVEC
TIOU VO KOADWEL £€0TW KOl PEPIKWE TNV ECTWTEPIKI KATOVAAWGT. ETIOUEVWE, EiVal ETTITOKTIKN

N avAyKn €0PECT ¢ EVOANOKTIKWV HOPPWV EVEPYEIQC.

Mia TETOlO POP@I EVEPYEIOG €ival N YEWBEPUIKY EVEPYEID, N OTIOiI WG TIPOC TO
KOOTOC EKPETAAAELONG AVTIAYWVI(ETAl TO TIETPEAAIO, HE KUPIO OULVIOTWOOA TO OPXIKO
KEQAAQIO YlO £PELVA KOl OVATITUEN, €VW TO KOOTOC AEITOLPYIOG KOl ouviipnong eival

OPKETA TIEPIOPICUEVO.

AZloTToiNGN NG YEWBEPUIKNC EVEPYEIOC YIO BEépuovan XWPWv, OYyPOTIKEG Kal
BIOUNXAVIKEG EPAPUOYEC, NAEKTPOTIOPAYWYN (KUPIWC OE TIEPIOXEC TIOU OEV €XOUV CUVOEDEI
ME TO XEPOOIO OIKTUO WETAPOPAC EVEPYEIOC TIOU TIOPAYETON OTOUGC OTUONAEKTPIKOUG
otaduou¢ MroAepdidag Kol MeyoAdTIOANG KOBWC Kal 0Toug LOPONAEKTPIKOUE OTabuoUC,
TIOU NAEKTPOOOTOUV TA TIEPIGOOTEPA VNOIA TOU Alyaiou) K.A.TL., ETUQEPEI MEiwON oTnV
KOTOVAAWGT TIETPEAQOL. AUTO €KTOC ATIO TO PBPAXUTIPOBECHUO OIKOVOUIKA OQ@EAN, 0dnyei
KOl OTOV TIEPIOPIOUO TNG €EAPTNONG TN XWEOC MAG aTI0 TO €EWTEPIKO Kal TIC OlEBVEIQ
OIKOVOUIKEC OULYKUPIEC, OTO METPO TWV OUVOTOTATWV TNE, TIPAYUA TIOU ETUTPETIEL TOV

KOADTEPO POKPOTIPOBEGUO TIPOYPANMATICUO AVATITUENG TNG EBVIKIC POC OIKOVOUIaG.
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EEaANOL n yewBOepuia eival pia amd TIC EVAANOKTIKEG KOl QTIIEC HOPPEC EVEPYEING
(GANEC pOP@EC €ival © N NAIOKI KOl N AIOAIKN €vépyela, N Blopala Kal ta Blokavaolua, o
MIKPA LOPONAEKTPIKA K.0.), Ol OTIOIEC CUPPWVO PE Ta 0edOUEVA TNE ONUEPIVAG TEXVOAOYIAC,
WTIOPOUV va OvOTITUXB0oUV GoBapd (EKOTOVTAJEC WEYORAT YIO TIOPAYWYN NAEKTPIGUOU KAl
XIMAdEC peyaBaT yia am' guBeiag Xprion o€ OIKIOKN BEpuavon, oTovV aypOoTIKO TOUEN KAl
otnV Blounxavia) Kal PJe avTOywVIoTIKO KOoTo¢. Madi pe ta PIKPA UOPONAEKIPIKA, TNV
QIOAIKI] KOl TNV NAIOKI €VEPYEID, N YEWOEPUIKA EVEPYEIO UTIOPEL VO TIPOGPEPEI GNUOVTIKA
avaKoU@ION OTO EVEPYEIOKO HoO¢ 1ool0ylo. Emiong Ba mpémel va ava@epBei 0TI TTOAG
TIPOYPAUMOTA EPELVACG KOl EKUETAAAELONC TNG YEWBOEPUIKAG EVEPYEIOG XPNUOATOdOTOUVTAL
amo Tnv EuvpwTaikn Evwon, OTw @aiveTal oo Ta TTOPATIOVW, Ol SIEBVEIC OIKOVOUIKEG Kal
TEXVOAOYIKEG OLVONKEG G€ oUVALACUO HE TO yeYovog OTI 0. EANaDIKOG Xwpog ivar 1Idlaitepa
EVVONMUEVOC Ao YEWBEPUIKAG TIAEUPAG, KAVOUV TNV EKUETAAAELON TNG YEWOEPUIKNAC

EVEPYEIOC OPKETA CUHPEPOLOQ.
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3. Algpebvnon, AvAamltuén kKal EkKgetdAAevon-Aglotoinon  evog

MewBepUIKOL Mediov

3.1. Ml'ewBepuIKN Epeuva

Ma v avadnnon Kal ToV EVTIOTICNO YEWBEPUIKWY TIESIWV Ba.TIPETEl KATapXV va
UTIAPXOUV BETIKEC €VOEIEEIC yIa TNV UTIAPEN NPAICTEIOKWY KAl TIAOUTWVIWV TIETPWHATWV.
TETOIEG EVOEIEEIC TLUVAVTIOVTOL OE NQAICTEIOYEVEIC TIEPIOXEC ) TE TIEPIOXEC TIOL YEITOVEDOLV
ME UOYUOTIKEC ECTIEC Il PWAIEC O PIKPO OXETIKA BABOC OTIO TNV ETUQAVEIN. ETIQAVEIOKEC
EKONAWOEIC TNC VTTAPENG BEPUV TIETPWHATWY CE PIKPO OXETIKA BABOC amd tnv ETIQAVEIQ
gival o1 BepuUOUETOANKEC TINYEC Ol OTroieC €ival KABodNynTIKEC yia Tnv avalntnon

VEWBEPUIKWV TIEDIWV.

A@oU evtoTloBEl N EATIIOOQOPOC TIEPIOX] KOTAPTICETAL £Va TIPOYPOAUUO EPELVAC TO

OTI0i0 eKTEAEiTOLl 0 dV0 OTAdIO.

2TO TIPWTO OTASIO (TIPOKATAPKTIKA €PELVA) EKTEAOUVTAI Ol EENC EPYATIEC:
. ewAOYIKI Xaptoypdenan.

. YdpoAoyIK Xaptoypdenan.

. TEKTOVIKN Kol MOKPOTEKTOVIKI] PEAETN.
. Ekmtévnaon xAaptn 1IG00EPUIKWV KOUTIOAWV.
. ew@ULOIKN €peuva.
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EKTENEDN YEWTPOEWY HIKPOU OXETIKA Bdbouc.

2TOXOIl TWV EPYOATIWV OUTWV gival ol €&Nc:

. H avayvapion Twv YEWBEPUIKWY QAIVOUEVWV.

. H emBeBaiwon g OTTOPENG TOL YEWBEPUIKOU TIEdIOU.

. H ekTiynon tou peyéBoug Tou TaPIELTAPA.

. O TPoadIoPICHOC TOU TUTIOU TOL YEWBOEPUIKOU TIediou.

. H. etuAoyn Twv BECEWV YIO TNV EKTEAEC YEWTPNOEWVY HEYOAUTEPOU
Babouc.

MapdAAnAa pe TNV dle€aywyr TOU TIPWTIOU OTAdIOL TNC EPELVOC CGUAAEYOVTAL
groixeia yia va alohoynBei n TEXVIKOOIKOVOUIK] ULTIOd0UA TNC TIEPIOXAC Kol va

OTIOTUTIWOEI N TTPOTPOPA Kal N {ATNCN EVEPYEIOG OTNV ELPUTEPN TIEPIOXN).

META TNV GUAANOYN KOl ETIEEEPYNTIO TWV OTOIXEIWV TIOU TIPOEKLYOV CUVTACGCETAL N
TIPOUEAETN OKOTUUOTNTACG N OTToia Ba aTto@avOEi eGv Ta OTOIXEIO AUTA €ival ETTOPKA KAl GV
Ol TIOPAUETPOI YIO TIEPAITEPW EPEUVO KOl EKPETAAAELGN TOU YEWBOEPUIKOU TIEdioL €ival

OeTIKEC.

KatoTtlv  EKTEAOUVTOL EPEUVNTIKEC YEWTPNOEI( OF OXETKA MeEYAAo [dboc Kal

OKOAOUBEI TO 3e0TEPO OTADIO £PELVOC KOTA TO OTIOI0 EKTEAOUVTAI Ol OKOAOLBOEG
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EPYOTIEC:

e AOKIYEG GVTANONG.

e XNUIKEC AVOADTEIC TWV YEWBEPUIKWY PELTTWV.

e [1poodiopIoPoC TNE NAIKIOG TWV PELOTWVY.

e [1pocdIopIoUOC TOU BEPUIKOU TIEPIEXOUEVOL TWV AVTAOUUEVWV PELCTWV.

e EKTiuNnoN ™ SLVAPIKOTNTOC TOU TOMIEVTHPA.

e XxedlaouOC TOL TPOTIOU TTOPOKOAOUBNGNC TNG MEAAOVTIKIC CUUTIEPIPOPAC

TOU TOMIEVLTAPQ.

e Algpebvnon OAwv Twv TIAPAPETPWVY TIOU €ival duUVOTOV va dNUIOVPYCOUV

TIPOBAAUOTO KOTA TNV OVATITLEN KAl AEITOUPYIO TOL YeWBePUIKOU TIEdio.

e [1pocdlopIoPOg TwV TIBAV®VY TIEPIBAAANOVTIKWV TIPORANUATWY Kal EEEUPEDN

TPOTIWV ETTIALGNG TOUC.

TEAOC, CLVTACOETAL N TEAIKI] HEAETN OKOTUUOTNTOC YIO TNV a&loToinan Twv BETIKWY
OTTOTEAECUATWY, N OTIoIa TIPETIEL VO GUVOJEVETAI KOl OTIO UEAETN YIO TIC TIEPIBAANOVTIKEG

ETUTTTWOEIC TIOL Ba TIPOKOWOUV aTd TNV AVATITUEN KOl EKUETAAAEUGN TOU YEWOEPUIKOU

Tediov.
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3.2 Avamtugn tou MNewBeppikoL Tediou

E@' 000v Ta amOTEAEOUOTA NG YEWOEPUIKNG EPELVAC €ival ETTOPKN KOL N HEAETN
OKOTIIPOTNTOG €XEl BETIKA OTIOTEAECUATA OKOAOUBEI N avamTuén NG UTTOdOUNG TIOU
OTTOITEITAI VIO TNV EKPETOAAELON TWV YEWBEPUIKWV PEVCTWV. ZTO OTAJIO0 OUTO EKTEAOUVTOI

Ol 0OKOAOULBOEC EPYOTiEC:

. Opuén TV VYEWTIPAOEWY TIOPAYWYNG KOl TWV  YEWTPAOEWVY
ETIAVEYXLONG av auTO E£xel KPIOei amapaitnTo yio tnv OI1A0e0n TwV YEWOEPUIKWVY

PELOTWV HPETA TNV EKUETAAANELON TOUC.

. Kataokeur] Tou SIKTU0U AVTANCNG, METO@OPAC KOl TEAIKNG d1dBsang

(aTToPPIPNC) TWV YEWOEPUIKWY PELCTWV.

. MEAETN Kal OXEJIOOUA TWV EYKATACTACEWVY TIOU ATTIANTOUVTAL YA TNV

EKUETAAAELOT TOU TIEDIOUL.

H avtAnon twv yEWBEPUIKWVY PELCTWY TIPAYHOTOTIOIEITAI UE KATAAANAEG OVTAIEG, Ol
OTIoieC MTIOPEl va gival €ite KOTAKOPLEEC (KATaKOpuEOL G&ova, HE TNV  KEPOAR
EYKOTECTNUEVN OTNV  ETUQAVEID), €iTe ULTIOPPULXIEC (EYKOTEOTNUEVEG OTO PaBoC NG
TIOPAYWYIKNC YEWTPNONG) TIOU OTIOTEAOUV KOl TNV TIAEOV OUYXPOVN €KOOXN YEWBEPUIKWV

OVTAIQV.

H peta@opd 1wV YEWBEPUIKWY PELOTWV ETITUYXAVETAL PE TNV XPHRON EIBIKWV
CWANVWVY, Ol OTIoiol EEAT@AAIOLY IKAVOTIOINTIKA BEPUOUOVWAON Yia TNV €AAXIOTOTIOINGN
TWV OTIWAEIQV BepUOTNTOC. Ol ATIWAEIEC AUTEC EiVal AVANOYEC:
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e TOU MNAKOUC TOU OIKTUOU HETOPOPAC TOU YEWBePUIKOU PeLCTOU, OTIO TO OnNEio

AVTANGNC HEXPL TOV XWPO OTIOU Ba AGPEL XWPO N EKUETAAAELAT] - XPNON, Kal

e TNG TIOIOTNTOC TWV CWANVWY HPETAPOPACG, ONAAdA TN¢ OEPUOUOVWTIKNG IKAVOTNTOC

TOUC.

H d1d0eon Twv YEWOEPUIKWY PEVCTMV HETA TN XPNoN Toug (TwV "YEWBEPUIKWVY
aTToBAATWV" dnAadn) | META amd evOeEXOUEVEC DIODOXIKEG XPNOEIC UTIOPEI va AAPEL Xwpa e

000 TPOTIOUC;

e UE TNV améppIPn TOUC OE KATIOIO ETTIPAVEIOKO OTIOOEKTN (TIOTAMI, Aipvr, 8dAacoaq,

£00(0¢), ME 1 XwpIc TIponyolUEVN ETEEEPYATia TOUC,

e UE TNV eTMaveEICAYWYN (ETIOVEYXLON) TOLG, ME TN XPNON KATAAANANG avTAiog, oTov

TAMIEVTH PO aTtd TOV OTIOI0 AVTIANBNKAV.

H teAeutaia pébodog atoteAei T mio dladedopévn dlEBVwE, apol OTIC TIEPIGOOTEPEG
TIEPITITWOEIC CLVOVALEL TNV OIKOVOUIKOTNTA WE TNV TIEPIBAAAOVTIKI] TIPOCTOGI OAAG KOl Ta

EVEPYETIKA OTIOTEAECHATO GTOV 010 TOV TAMIEVLTAPA.
3.3. EKpetdAAevon - AgloTtoinon Tou MewBeppikoL Mediov

Metd Tnv avamtuén tng Tpoava@epbeiong utmodopng &ekivd TO OTASIO NG
EKUETAAMAELONG KOl SlaxEiplong Tou yewBepuIkoL TEdIOL, a@OU @UOIKA TtponynBei n
amé@aacn yia 1o €id0¢ TG XPRong Twv YEWBEPUIKWY PELATWY. H Pop@ry Tou 0AOL JIKTUOU
EKUETAAMELONG €EAPTATOI, EKTOC OTIO TO €i00C TNG XProNng, amo Tov aplbuo, T 6éon Kal Tov

TPOTIO dlIACUVOEDNG TWV XPIOEWV OTIC TIEPITITWOEIC TIOU AUTEC EiVAI TIEPIOCOTEPEC
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MG HIOG.

O Baolkdg €EOTIAIOUOC KOl N BeATIOTOTIOINON TOU OIKTUOU EKPETAANELONG, KABWG
Kat n €rmAoyn TOU €EOTTAICMOU KAl TWV UAIKWV, EVIOOOOVIOl OTO QVTIKEINEVO TG
TEXVIKOOIKOVOUIKNG MEAETNG OKOTUPOTNTAG, BAcel Tng omoiag Ba amo@aciobei kal n

OKOTIIMOTNTO TOU OAOU ETTEVOUTIKOU EYXEIPHMATOC.

H eKPETAAAELOT TNC EVEPYEIOC TIOU TIEPIEXOUV TA YEWBOEPUIKA PEVCTA TIPOUTIOBETEN
ouvnBwC TNV AVAKINGONA TNG MECW EVOANOKTWV Bepuotntag. Evaiiayn Bepudtnrag eivai n
petaBifaon BepudtnTag amd Eva BepUo PECO (EV TIPOKEIPEVW TO YEWBEPUIKO PELATO) TIPOC
éva PuXpOTEPO, OTWC YIo TIAPAdElypa vepd 1 agpag tou BéAoupe va Bepudvoupe. O
€EOTIAIOPOGC O €VIOC TOL OTIOIOU TIPAYMOTOTIOIEITOl N EVOANOYR AEYETAL EVOAAAKTING
BepuodTNTAg. AVAAoya HE TNV €QOPMPOYN ETUAEYETAI 0 KATAAANAOC TUTIOC E€VOAAAKTN, HE

ouvNBECTEPO, OTNV TIEPITITWAT TWV YEWBEPUIKWY XPOEWV, TOV TIAOKOEION).

€ OPIOHPEVEC TIEPITITWOEIC, KUPIWG OTOV N MIKPN OAATOTNTO TOU YEWBOEPUIKOU
PELATOL Oev dnuIovpyel coPapolg KIVOUVOUC ETTIKOBNCEWC OAATWY, EVOEXETAL va €ival
ouvatr) n om evBeiag xprion Tou (XWPIC TNV TIAPEUPBOAN EVOAAAKTIN OepuOTNTOC).
XOpOaKINPIOTIKO TIOPAdElyUa gival n BEpuavan Tou £0A@OUC PE CWANVEC EVTOC TWV OTIOIWV

PEEI TO YEWOEPUIKO PEVOTO.

2V TEpimtwon PRERaia Xpriong Tou YEwBePUIKOU PELOTOD YyIa TNV TIOPAYWYN
NAEKTPIKNG EVEPYEINC, TO OIKTUO EKPETAAAELONCG OIOPEPEL OPKETA. ZULVINOWC OTTOTEAEITAI

oTo
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. éva dlaXwpIoT vepoU, yia ToV BlaXwpPIoUo Tou &npold athol oTnv
TIEPITITWON OIPACIKWY PEVCTWV (VEPO KOl OTUOC), I &vav €VOAAAKTN, Yyl Tnv

TTapaywyr] kabapoL atuov,

. évav OTPOPINO, HPECO OTOV OTIoI0 OIOXETEVETAI O ATUOC Yid va

OTI0OWAEl TNV EVEPYEID TOU,

. Mia yevvntpla, OTnNV OTIoI0 PETATPETIETAI N KIVNTIKI] EVEPYEIO TOU

OTPORIAOL T€ NAEKTPIKN EVEPYEIQ,

. €V0 CUPTIUKVWTI], YIO TNV UYPOTIOINGT TOU OTHOU TIOU €EEPXETAI TOU

atpofiiouv, Kal

. éva TOpyo YuENC, otov otoio YPUXeTal To {eTO VEPO TIOU EEEPXETA

amd TOV CUMTILUKVWTH Kol OIOXETEVETOIL TNV OTUOCQAIPA.

Eival emiong ouvatd (kai Trpotiydtal) 10 {ECTO VEPO TIOU EEEPXETOl OTIO TO
OUMPTILKVWTH VO PeTa@epOel o éva OelTEPO OIKTLO EKUETAAAELONC, TIPOKEIUEVOUL VO

XPNOIPOTIOINBEl € AANEC EPAPHIOYEC TIOU ATIANTOUV PEVCTO avAloyng Bepuokpaaiag.

H eykotdotoon eKPETAAAELONG TIEPIAAUPBAVEL ETTIONG TIC OTIAPAITNTEC AVTAIEC KOl
CWANVWOEIC VIO TN HUETOQOPA TWV PEVCTWV. MTIopel aKOPA va TIEPINOUPAVEL EEAPEVEC
OTIOBAKEUONG TOU PEUCTOD, AEBNTEC KOl GANEC €QEOPIKEC TINYEC EVEPYEIOC TIOU
XPNOIUOTIoI0UV cUUBATIKA KOaUoIUa yia TNV €€A0@AAION NG KAALWNG TwV OIXUGV TNG
EVEPYEIOKNC {1TNONG, OVTAIEC BEPUOTNTAC, OTIC TIEPITITWOEIC EKUETAAAELONG YEWBEPUIKWV

PELATWV XOUNAWVY BEPUOKPATIV, KOl AAAO €idn BonBNTIKOV €E0TTAIGHIOU.
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4. TexvoAoyia yla TNV a&loTtoinon Tng YEWBEPHUIKNAG EVEPYEIQG

H avemapkng yvwaon twv ISINITEPOTATWY KOl TWV TEXVOAOYIKWY TIOPAPETPWVY TIOU
Xopaktnpidouv 1 yewbeppia, OTANONKe pio amd TIC TIAéov POCIKEC aITiEC EANEIPNG
KOTAAANAWVY  TIPOUTIO0ECEWY  yIa dNUIOLPYIO TWV  aVOYKAIWY OOUWV  HETAPOPAC NG
aTIapaitnINg TEXVOAOYIag, ae Babud mou va odnyei otnv opBoAoYIKA €pEuva Kal OVATITUEN
TV JlOQOPWY YEWBEPUIKWY EQPAPUOYWY OTN XWPa Mdac. Ta TEAeUTAia Xpovia yivovtal
OoBapEG TIPOOTIABEIEG VIO TNV PETAPOPA TEXVOAOYIOC Kal TNV avATITLUEN TEXVOYVWUIOG - JE
TNV €WOol0 TOU  AEITOUPYIKOU  PNXOVICUOU  oUVOECNC Twv  Olo@OpwyY  dOUIKWV

XOPOAKTNPICTIKWVY TNE TEXVOAOYIOC-ATIO (QPOPEIC OTIWC:

. Epevvntikd IvoTitovta kat Mavermotiuia
. Texvikég Etaipeieq Mehetwv Kol KOTaoKEUmVY
. Etaipeie¢ Kataokevwv €EOTIAICHOU KOl EIOIKEVPEVLV  LAIKWV

(aVTAIEC, EVOANAKTEG, KATL.)

Ol KOTeLBUVCEIC OTIC OTIoIEC AVOTITUCCETOI TEXVOAOYiO Ta TEAEUTAIO XPOVIO

oxetidovtal Pe T TIPORAAUATA TIOU CLVAVTIOVTAI O€ TPEIG TOMEIC TToL gival

e Q) TO Koitagpa, dnAadr| 0 YEWBEPUIKOC TAUIEVTHPAC,

e PB) 10 YEWOEPUIKO PELATO, KOl

e Y)TO OUCTNUO EKUETAAAELCNC OE OXECN HE TO PUOIKO TIEPIBAANOV.
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4.1 TeXVOMAOYIKEC EEEANIEEIC OXETIKEC UE TO YEWBEPUIKO TAPIELTHPA

2TOV YEWBEPUIKO TAUIEVTIPA Ol TIEPIOPICTIKOI TTAPAPETPOL oXeTi(ovTal Ye TO Badog,
TNV €KTOON KOl PE Ta €I0IKA TEXVIKA XOPOKINPIOTIKA TOu, TO OToio kaBopilouv tnv

IKOVOTNTA TOU YIO TIOPOYwWYN YEWBEPUIKOL peLCTOU.

Ze OTl agopd 1O PdOog, n @UOIOAOYIKN €EENEN TIOU OKOAouBeital eival va
avadntolvTtal, g 0AoEva Kol PJeyoADTEPA BAON, YeEWBEPUIKA PELOTA PEYAANG KOl OTOBEPNC
TIapOXNG Kol vPnAGTeEPNC Bepuokpaciac. Zhuepa, Ta Padn YewTPHOEWV CE OIKOVOUIKA
OUUQEPOVOEC EKUETOANEVCEIC YEWBEPUIKOD OUVAUIKOU XAUNANG evBaATtiag Eemepvolv Ta
2.000 petpa (Ouyyapia, MoAAia), evw oTnv TEPITITWON LYNAARC EVBAATTIOC, T AVTIOTOIXO
Badn &emepvouv ta 3.000 petpa (lamwvia, HMA). e €€EMEN PBpiokeTal Kol n upuTEPN
EQOPUOYN Kal OTNV YEWBEPUIa NG TEXVIKNC TWV KEKAIMEVWY YEWTPNCEWY, TIOU W YVWOTO

EQPOPUOLETAl EVPEWCG OTNV EKUETAAAEVUCT] KOITOOUATWY LOPOYOVAVOPAKWVY.

ZNUEIVETAL OTI TO KOOTOC TWV YEWTPNOEWV Ot KABE YEWOEPUIK EKUETAAAELON
gival n mAéov onuUavTIK TIAPAPETPOC (PBavel £€wg T0 50%) w¢ TPo¢ TN SIOUOPPWACN TOU
TEAIKOU KOGTOUC TNC YEWOEPUIKNG KIAOBATWPAG XOUNANC evOaATtiag. Katd ouveéTEeld, TUXOV
VEEC TEXVIKEC KOl TEXVOAOYieC Ba €xouv WC OTOXO TNV TEXVIKOOIKOVOMIKN) BEATIOTOTIOINGN

TOUL TIOPAYOVTO YEWTPNOT). ZUYKEKPIUEVA OVAEVETOL N XPHon:

. KOAOTEPWVY KOTITIKWV AKpwv (bits) Kal €I0IKWV BEATIWTIKWY TOU

YEWTPNTIKOU TIOAPOD, TIOU XPNCIKOTIOIOUVTAl KATA TNV 0pLEN TWV YEWTPNOEWV, Kal

. €I0IKWV  OpyavwV 1§  CUOKEUWV TIOL  XPNOlJoTIololVTIaL  YId
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OUYKEKPIUEVEC EIOIKEC UETPITEIC OTO ECWTEPIKO TWV YEWTPNOEWY, WAOTE VO EXOUV

agloTioTio Kal o€ TIEPIBAAAOV OKOUN PEYAADTEPWV BEPUOKPATIWV.

Emiong avapévovtal €EEAIEEIC OTOV TOUED EKTIUNONG TOU EVEPYEIOKOU OUVOUIKOU
TOU YEWOEPUIKOU TAPIELTAPO, KOBWC Kol OtV  PEATIOTOTIOINCT TWV  TEXVIKWV
EKUETAAAELONG TOU, XAPIC OTNV €EEMEN KOl E€QPOAPUOYN TwWV HOBNUOTIKWV HOVIEAWV
Tipooopoiwong. Mpokeital yia yia véa Kal Tax0tota €EEAICOOUEVN TEXVIKA ETICTAUN,

YVWaoTn Pe Tov 6po Reservoir Engineering.

Ava@EPOPEVOL OTO YEWOEPUIKO TOUIEVTAPA ATIO YEWAOYIKI] ATIOYN, CNUEIVETAL TIWG
o€ PeyAAa Badn, evw cuvrnBwg evtoTti(ovtal YeyAAeC BepuoKpaaieg 6 ouvavtwvTal &GOV
ouXVA TIETPWMATO MPE KOV SIATIEPATOTNTA, TETOIO WOTE va €ival duvatr N KuKAo@opia
PELOTWV YIO ATIOANWN KAl PETAPOPA PEXPL TNV ETIIPAVEIN TOU YEWAOYIKOU GXNUOTIOUOU TIoU
TIEPIKAEIEl TN BepUIK evépyela. ETEIdr LTIAPXOULV TIOAAEC TETOIEC TIEPITITWOEIC VA TNV
VENAIO, EKTIMATAL OTI TO CUVOAIKA OTIOBEUOTO EVEPYEIDG amd Ta "@epud =npa Merpwpota”
(Hot Dry Rock) eivan tepdoTia. 'ETO1 €0 Kal APKETA xpovia €xel apxioel oti¢ HMA (Los
Alamos) Kal Ta TeEAeuTaia Xpovia Kal atnv Evpwnn (Caborne - atnv AyyAia kal Souz-sous-
Foret - atnv FaAAia) avAmtuén g GXETIKNAG TEXVOAQYIOG Yo TNV O&I0TI0INGN TNG EVEPYEINC
auTtnG. H texvoAoyia auth ekTiATal OTI BPICKETAI GE APKETA TIPWIPO GTAJIO KAl AVAUEVETAI

Va aTTodWOEl JETA ATIO OPKETA XPOvIa.
4.2 TeXVOMOYIKEC EEENIEEIC OXETIKEC PE TO YEWBEPUIKO PELATO

‘Oo0v aQopd TO YEWBEPUIKO PEVATO, Ol TEXVOAOYIKEC EEEAIEEIC TTOU avauEvovTal, Ba
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oxetidovtal KOPIO PE EKUETOANEVCEIC PELATOU TIOU JIOBETEL OPIOKA XOPAKTNPIOTIKA CGE OTI
0QOpPA TIC BEPUOJUVVOUIKEG TOU 1010TNTEG (€10IKN) EVOOATTIQ, Trieon Kol Bepuokpaaia), Kabwg
KOl TNV TIOI0TNTA Tou. EI1dIKOTEPQ, TIPORAETIETAL N SIABECT CUOTNUATWY EKUETAAANELONG LE
QVTAiEC BepudTNTAC VIO OEIOTIOINGN YEWBEPUIKWY PEVATWY TIOAD XOUNARC eVOOATTIOC. € OTI
a@opA TNV TIOIOTNTA TOU YEWOEPUIKOU PELOTOD 1N €EEAIEN TNG OXETIKAG TEXVOAOYIAC
OVOUEVETAL VO OWOEl TIEPAITEPW OIKOVOUIKEG Kal PIOCIYEC AVCEIC Of TIPORAAUATO
eTIKaONoewv aAdtwv (scaling) i didPpwanc (corrosion) Tou axetidovTal Pe TNV 0gloTtoinan

PEVOTWVY TIOAU PEYAANC OAOTOTIEPIEKTIKOTNTAC.

4.3 TeXVOAOYIKEC EEENIEEIC OXETIKEC E TO CLOTAUATA EKUETAAAELONG

Ava@OpIKA ME TIC €EEAIEEIC OTNV TEXVOAOYIO TWV OUCTNUATWY EKUETAAAELONG
VEWBEPUIKOU OLUVAUIKOU XOUNANG, HEONC Kal LYWNAAG evBaATtiag, TioTeVETAl OTI AUTEG Ba
oToxeLOUV 0T PBEATiWON TOL KOCGTOLG TTAPAYWYNC TNG YEWBEPUIKNC KIAOBaTwpag, 1Idlaitepa
OTIC OPIOKEG EKPETOAAEDTEIC TIOU AVAEEPONKAV TIPONYOUUEVWG. AnAadr Bépuavan Pe tnv
0glottoinon PELOTWV TIOAD XOWNANC €VOOATTIOC, TOpaywyrl NAEKTPIKOU PEVPOTOC OTIO
PELOTA PEONG EVOOATTIOG PE EQapUOYN] "€V GEIPA" TIOAAWV HIKPNC OUVAUIKOTNTOG HOVAdWVY
ME TITNTIKO OPYOVIKO PELCTO (Movadeg TuTtou ORC), KaBMCE Kal NAEKTpoTIOPAYWYN amd Ta
Bewpolpeva onuePa w¢ "dUOKOAN" YEWBEPUIKA PELOTA LWNANG evBOATTiag (Lypn @ACN UE
OQUENUEVN TIEPIEKTIKOTNTO 0€ AAATA 1} HPEYAAO TIOOOGTO U  CUPTIUKVWHEVWY OTO

O1aXWPILOUEVO YEWBEPUIKO ATHO).
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Zav KAIVOTOWIEG aTa dIAQOPA CUCTHHOTO EKUETAAAELONG AVOPEVOVTAL

. BeAtiwon Twv OLCTNUATWVY AVIANCNG HECO OTO TIC YEWTPNOEIC.
Algukpvidetal OT1 n  AVIANGCN OTIOTEAEl €uaioBnTo oOnueio ota  cuoThuata
a&loToinong XaPNANC Kol PéonC eVBaATTag, a@ol n XPNOILOTIOIOVUEV OVTAIO
TIPETIEI VO AEITOUPYE( OCIOTIIOTA O€ VTOVO JIAPRPWTIKO TEPIBAANOV AOYW TNG OXETIKA

vYNANRG BepuoKpaaciag Kal OAATOTNTOCG TOU YEWBEPUIKOU PELATOU.

. BeAticoon tng TOIOTNTOC TWV LAIKWV YIO QVTIUETWTION QOIVOPEVIV
OlABPwWONG Kal ETIKOONCEIC OAATWYV Ot Kaipla onueio NG €yKOTAOTOONG, OTIWC
EVOANAKTEG, OVTAIEC, CWANVWGEIC JIKTUWY BlOVOUNC KAl TAUTOXPOVN TIPOCTIABEIN

MEIWONG TOL AVTIOTOIXOU KOGTOUC TOUC.

Juvoyidovtag, w¢ PBAoIkA TEXVIKA péaa alyxXpovng TexvoAoyiag, yia tnv €peuva,,

OVATITUEN KOl EKUETAAAELCON TNG YEWBEPUIKIAG EVEPYEIOG OVAPEPOVTAL TO TIAPOKATW:

. E1dIK& emIOTNUOVIKA Opyava SlAoKOTINGNC Kol YETPNong dlagopwv
QUOIKWV PeEYEBWV TOU LTIEQAPOUC EITE OTIO TNV ETIIPAVEID (YEWPUOIKEG WETPITEIC),
€iTe amd €VOOOKOTIIKEG KATOYPAPEG (EVIOC TWV YEWTPNOEWV) 0 OlAQopa Badn

(vetproeic LOGGINGS)

. HAEKTPOVIKA PECO  KATAXWPIONG @QUOIKOXNUIKWY OeB0UEVWY  Kal
€CEAlYUEVO  TIPOYPAUUOTO NAEKTPOVIKWY UTIOAOYIOTWV VIO TNV EKTIUNGN ToU

EKACTOTE YEWBEPUIKOU SUVAMIKOU [E TNV TIAEOV 0IG@POAN TIPOCEYYION.

. EI0IKOC yewTpNnTIKOG €EOTTAICUOC LYNARC TEXVOAOYIAC yIa TNV TIAEOV
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OG@OAN KOl OIKOVOUIKN d1ATpnaon o€ peydAa Baon.

. E®IKOC €CoTAiIou6g o0e ouvotnuata  BEATIOTNG  agloTtoinong
VEWBEPUIKOU OLVAMIKOU [E OUOKOAEC (PUOIKOXNMIKEG OUVONKEC TOU OVTIOTOLXOU

VEWBEPUIKOV peuaToU.

JUYKEKPIPYEVA OVAQPEPOVTOAL:

1. YmoPBpUuXieq ovtAieg, o1 omoie¢ TtoTtoBeTolVTOl Of KATIOIO PAaBoC OTo

ECWTEPIKO TWV TIAPAYWYIKWVY YEWTPHTEWV,

2. e€VOANAKTEC BepuoTNTOC QVOEKTIKOI 0t OlOBPWTIKO TIEPIBAANOV (TI.X. OTIO

Titavio),

3. avTAieg BepPOTNTOG KATL. (XOUNAR eVOaATTIQ),

4. Baveg Kal avTtAieg yia Asttoupyia og TePIBAAOY LPNAWVY BEPUOKPATIWVY,

5. dlaxwWPIOTEC LYPNG KAl AEPIOG PACNC TOU YEWBEPUIKOD PELATOU,

6. OTPORIAOYEVVNTPIEG PE EIDIKA EVIOXUMEVA TITEPUYIA,

7. QEPOCULMTIIETTEC,

8. ouoThuata ETEEEPYNTIOG YEWOEPUIKWVY OALOAOITIWV, KATL.

. AUTOUOTIOPOI KOl CUCTHPOTO TNAEXEIPICHOU KAl EAEYXWV OE HOVADEC

EKUETAANELONC YEWOEPUIKNG EVEPYEIOC XAUNANC 1 VWNANG EVBOATTIOC.
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5. ABaBng yeloBeppia

5.1 ApxEq

H aBabng yewBepuIkn evépyela TIPOEPXETAl KUPiwG (80-90%) amo Tnv pon tng
€VOOYNIVNG BEPUOTNTOC N OTIoIa TIPOEPXETAL ATIO TO BEPUO ECTWTEPIKO TNE yNG- TIPOG TA
ETUPAVEIOKA €OUPIKA OTPWMATA. X€ MIKPA -TEAEIWG ETUPAVEIOKA- BAON (<20 m) £xouue
KOl ETITIPOCOETN evépyela amo dleigduan TNC NAIOKNC OKTIVOBOAIOC TIou dEXETAl TO
£0a@o¢ (KUPIWG TIC BePUEC ETIOXEC TOUL €TOLG), N OToia ATIOBNKEVETAI OE TI0COOTO
TIEPITIOU 47% TOU GLVOAOU TNG TIPOCTIITITOUCAG OTO £JAPOC EVEPYEING, KOl OTIOTEAEI TO
EMITIPOCOeT0  10-20% TOUL GUVOAIKOU EVEPYEIOKOU @OPTIOU TOu €dAPouC. AULO

TIOPAYOVTEC CLUVTEAOUV GTNV IKAVOTNTO TOU €3AQOUC VO aTIOBNKEVEL TNV BEPUOTNTOAL:

e H peydAn BeppoxwpnTIKOTNTA TOL £DAMPOULE KAl YEVIKA TWV TIETPWHATWY,

e Av Kal LTTAPXEl aTIWAEI0 BEPUOTNTAC TIPOC TNV ATUOCEAIPA (UE aKTIVOBOAia), autod
yiveTal opwg pe apyo pubuo.

‘OA0 OUTA OTIOTEAOUV KOl TOV KUPIO TIOPAYOoVTa TNG dlaTAPNoNng MIog aTabepnq
pEaNG BepUoKpOaTiag OTO LTIEDPOCG UETA OTIO £va OpIoUEVO BABog To oTtoio £xel Ppedei
ot eival ota 10-20 m. H afabnig yewBepuio otnpiletal otnv €KUETAAAELGAT TN
BEPMIKNC KATAGTAGNG TIOU TIAPOULCIAETOl GTO PIKPO OULTO BAB0C, OTIOU £XOUUE TIPAKTIKA
otafepr] Bepuokpacia kab' OAn TNV OIAPKEId TOU €TOUC, QVEEAPTNTA OTO TNV

Bepuokpacia NG emm@davelag. ZTov EANASIKO XWPo -otnv TEPIoXN NG ATTIKAG- €XEl
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METPNBEl OTI n Bgpuokpacia avutr eival 18-20°C. Xwv Kevipikry Evpwrn eivail
XounAotepn (yOpw otoug 13°C) evw o€ PoPEloTePEG XWpPeC (Zoundia) gival akoun Tolo
XOUNA. Kdatw amo 1o BaBog autd twv 20 m £XOUME Kal TNV TIPOCHETIKN ETMIOPATN TNG

ynivng yewPabpidag (1°C avd 33 m Katd y€co 6po).

-Outside
temperature
surface of the
earth

—2m depth

“—4m depth
~~6m depth

1©<8m depth

ZxAua 5.1:6spuokpaacisg Touv €dAPouC og axéon He To BaBog(BpaxdmouAog
&Mamayewpydkng 1993)

Ma va dnuiovpyndei ca@niC Kal OAOKANPWMEVN EIKOVA TNG UTIEQUQPIKNG
BePUIKNC KaTAoTaoNG MIOG TIEPIOXNG, AQUBAvVOVTal TTAVIOTE LT OYn KOl Ol EKACTOTE
€0A@OAOYIKEC OUVONKEC-IOINTEPOTNTEG, 1N YEWAOYIK] Oopn Kol  dlATagn Twv

TIETPWHATWY, N BEPUIKI aywYIHOTNTA TOUC KAl Ol UOPOAOYIKEC CUVONKEC TNG TIEPIOXNAC.
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5.2 TpoTol EKUETAAAELONC

H Baoikn 10¢a yia TNV eKPETAAAEUON TNG aBaBolC YEWBEPUIKNC EVEPYEIQC
ouviotatat:
. otnVv amoywyn TN €da@IKAg BepudTNTAC PECW EVOC CULCTHMATOC TO

OTIOIO ATTOTEAEITAl ATO KATIOI0 PELATO (CUVNBWC VEPO) TIOLU KUKAOQOPEI a8 GUOTNUO

OWANVWOEWY TIOU TOTIOBETOLVTAI PECO OTO €00@OC, KOl TO OToi0 ovouddeTal

VEWEVOAAGKTNG

. otnv avafaduion Tng -0Tav KPIVETAl avayKaio PEGW MIOG OVTAIOG
BepuotnTag,

. OTNV COUVEXEID METAPOPA TNG MECW OUCTNUOTOC CWANVWOEWV T

fancoils mou kotoAffyouv oe diktuo dOTEdOL, OPOWPNC, TOIXWV, I OKOPN KOl O

ouPBaTIKA copata (KAAOPIPEP) TA OTIOI0 EXOUV EVOWUATWHUEVO OVEUICTNPA YIO TNV

OloaTIopd TNG BepUOTNTAC, KOl XPron TNE yia Tnv B€puavaon Tou KTipiou.
EvaAAOKTIKA, N apxf outr] XpnoldoTroleital Kal yio Yogn, HeE HETAQOPA TN

BeppoTNTAC aTIELOEIOC OTIO TNV ETIIPAVEIN (KTIPIO) OTO LTIEDAPOC KOl SIOCTIOPA TNC EKEI.

Ta 1tpia auTd PEPN (YEWEVOAANAKTNG-OVTAIO BEPUOTNTAC-CUCTNHA PETAPOPAC KOl
OlO0TIOPAc) aTtopTilouy OAO T CULCTHMOTO  (TEXVOAOYiEQ) Xxpriong Tng oafabolg
VEWBEPUIKNG evépyelag. Ol TEXVOAOYIEC €@APUOYNRC OIOQEPOLY  HETAED TOUG OTIQ
ETIPEPOLCG -MIKPEC 1N MEYAAEG- BIAMOPOTIOINCEIC TWV TUNUATWY OUTWV: TL.X. XPron

O10QOPwWV TUTIWV aVTAiag BepudTNTOC, SIOEPOPETIKO CUCTNUA YEWEVOAAKTN (OVOIKTO N
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KAEIOTO GUCTNUO, PNXOTEPEC N PBabBOTEPEC YEWTPNOEIC, ME HEYOAUTEPN OPILOVTIO T
KOTAKOPU@N OVATTTUEN), OIOQOPETIKO GUOTNUO dlACTIOPAC TNG BepUOTNTOC OTO KTIpIo

(eTIdQTIEDIO, ETUITOIXIO, UE BEPUAVTIKA TWUATA), KATL.
5.3. KUplol T0Tt01 aVTAIV BepuoTNTaC.

Ymapxouv 800 KUPIOl TUTIOI CUCTNUATWY OVTIAIWY BepuotnTac: 10 open-loop
system (ocUotnua Avolktol KukAwpatog) kal 1o closed-loop system (cUotnua KAeiotoU

KuKAWUOTOC).

5.4. Zoompa Avolktou KukAwpotog (OPEN-LOOP System).

O 6po¢ oi)otnuo avolKToU KUKAWMATOG XPNOIJoTIolEiTal, ouvAbwg yia va
TIEPIYPAQEl éva oloTNUa FTAG TO OTIoI0 XPNOIUOTIOIEI UTTESOPIKO VEPO aTId £Va GUPBATIKN
yewtpnaon aav mnyn (eopéa) Bepudtntag. O TOTTOC OUTOC KUKAWUOTOC €IVl EYKATEGTNUEVOC
METAEL TNC yewTpnong, amd TO OTIoI0 TO VEPO OVTAEITAI- OTN PovAda BEPUIKAG avVTAIOC, Kol
Miog TTEPIOXNG OTNV OTIoia ETTAVOOIOXETEVOULE TO VEPO TO OTIOI0 £XOUUE 1dN XPNOIUOTIOINCEI

(yewTtpnaon emaveloaywyng. Aigvn, pudki, BGAacoa KTA).

2TV GOULOKeLN TNG OepuaviAiog, EKPETOAAELOUACTE TN OepuoKpacia Tou
LTIEdO@IKOU VEPOU. ATIO TNV OTIYPr TIOU TO UTIESA@IKO VEPO €XEl OXETIKA OTabEPN
Bepuokpaaia Katd T SIAPKEID TOU XPOVOU Eival HIo KATAAANAN Tinyn Oepudtntag. A@oul
EXEl XpnolyotonBel 10 vePO 1 KAAUTEPO 1N OegpuOTNTO AUTOU UTIOPABOUICUEVO TIAEOV
ETIIOTPEPETAl €iTE OTNV TNy amd TNV OToi0 TO TINPAYE, €iTe 0€ Hia GAAN KOTAAANAN

TOTI00E0 0 (TTOTAWL, Aigvn, KATL.)
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SxNUo  5.2:Z00Tnua avoIXtod  KUKAWHOTOG OU0  YEWTPHOEWV  HE

enavatomnodétnon (Rafferty, 1997)

ZuvnBEaTeEPN TIEPITITWAN EiVal AUTH KATA TNV OTIoIa TO VEPO TIOU XPNCIKOTIOIEITAL
TIPOEPXETAI ATIO HIA YEWTPNGT N OTI0IO GUVAVTA TOV LAPOPOPO TNG TIEPIOXNG KAl PETA TNV
XPNon OIOXETEVETAN PEGW HIAC OEVTEPNC YEWTPNONG OTO LTIEQAPIO CTPWHA OTIO TO OTIOIO TO
OUMEEaPE. Ol CWANVWOEIC VIO OUTA TO CUCTHAUATA £XOUV OVOIKTA GKPA (GKPO E100YWYNG
TOUL VEPOU GTNV AVTAIO Kol GKPO ATIOQOPTION ¢ TOU) KOl TO VEPO XPNOCIYOTIOIEITAl JOVO HIa

@opa.
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ZxAua 5.3: ZuoTtnua avoixtol KUKAwUOTOC o€ Aipvn (Rafferty, 1997)

To ouotnua avoixtol PBPOXou deV XPNGIUOTIOIEI ATIOKAEICTIKA HUOVO UTIEQAPIKO
vEPO. AUTO UTIOPEL va gival Kal TO VEPO IO Aiuvng 1 evog Totapol. To oUCTNUO OUWCE TOU
LTIOYEIOU VEPOU @OIVETAL VA €ival TIEPICCOTEPO IKAVOTIOINTIKO OTIO OIKOVOMIKI drmoyn. To
VEPO TO oOToio XpelddovTal ol avtAie¢ BepudTNTAC OTO AVOIKTA CUCTAUOTA, SIOEEPEL KOl
egaptdtal amo 1o péyeBoC TNC POVAdOC Kal TIC TIPOdIaYPaPEC TOU Katoaokeuaotr. O
GLVOLACPOC TOL PPEATIOVL KAl TNG AVTAIOC TIPETIEL VO €ival TIOAD KOAOC, WAOTE VO TIAPEXEL TO
OTTOITOUMEVO aTId TNV BEPPOOVTAIO VEPO Kal ETTI TIPOCGOETA TO VEPO XPNONG VIO TIC OIKIAKEG
OVAYKEG. O OUYKEKPIYEVOCG TUTIOC CUCTAUATOC €XEl TO TIAEOVEKTNUA TNG LYWNAOTEPNG aTIO
amoyin €@odiaopol vepol amoedoong, agol To vepd XPNOIUOTIOIEITAl GTO KUKAWUO UOVO
yia pio @opd Kol PETA Kal PETA eTtavadioxeteveTal. Emmiong ta cuoTAUATO AVOIKTOU
KUKAQUOTOC €£00@OAI(OUV TO OEpUOKPACIOKA (ECTOTEPO EICEPXOPEVO VEPO OTNV AVTAIQ

BepuoOTNTAC, ETIOUEVWC OIOBETOLV TNV KOAUTEPN AEITOLPYIO aTIO ATToYPn OTTOd0CNC
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TOU OUCTAUOTOC. OPWCG, €XEL KOl U0 CNUAVTIKA PEIOVEKTHHOTA:

e 1 TIOCOTNTA TOUL VEPOU TIPETIEI VO EAEYXETAl KOl VO OVOAUETOl TIPOOEKTIKA. TO
XAUNANG, TIOIOTNTOG VEPO WTIOPEL va TIPOKOAEDEl aoPapd TipoBAnpata diafpwong,

0TI00e0NC OAATWVY K.TA.

e TO KOOTOC TNG GVTANGN TOU VEPOU HECW TOUL OVOIKTOU CUCTHHATOC, €ival KATIWC

VYNAOTEPO, GUOXETICOUEVO E TO KAEIOTO CLUGTNUO.
5.5. Zuompa KAeiotov KukAwpotog (CLOSED-LOOP system).

O 0pog KAEIOTO KUKAWA, XPNOIYOTIOIEITal CUVABWC YIO va TIEPIYPAYEL EKEIVO TO
o00TNUO TO OTIOI0 ATTIOTEAEITAL ATIO VO POVIMO KOKAWUA HE EIBIKEC, BOUUEVEG OTO £00QOC
TIAOOTIKEG OWANVEC WG &€VOANAKTIN Bepuotntac. Ol CWANVWOEIC GUVOEOVTAl HE TO
ECWTEPIKA EYKATECTNUEVO TUMMA TNE POVASAC NG AVIAiag BepudtnTag, SIOUOPPWVOVTOC
€101 €va KAEIOTO UTIESOQPIKO KUKAWMO, HECW TOU OTIOIOL £vO KOTAAANAO QVTIYUKTIKO

OIGAUPO KUKAOPOPEI.

2& avTiBeon pe TO AVOIKTO GUCTNHO TIOU KATAVOAWVEL VEPO amtd TNV yEWTPNON,
TO KAEIOTO oUOTNUO  ETTOVOKUKAOQOPEI TO OIGALUA TIOU XPNOIUOTIOIED oav  @opéa
BepUOTNTOC, OTIOCTIWVTAC, 1] ATIOPPITITOVTAC BEPUOTNTA EITE ATIO TN YN, €iTE amd yia Aiuvn,
PULAKI, TIOTAWI, KTA. To SIGALPO UTO UTTOPEI OKOUA VO €ival Kal VEPO, EVW N BepUOTNTA
TNV OTIOIO OTTOKTA TIPOEPXETAI ATIO TA TOLXWHATA TWV CWANVWOEWVY TIOU €PXOVTOL OE ETTAPH

ME TO BEPUO LTIEDAPOC (TIETPWHOTA) ) VEPA.

H Kavotnta AEIToupyiag Twv CLOTNUATWY OUTWV Eival KATIWE XAUNAOTEPN O€
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OX€0N HE TA TIPONYoUMEVA, OAAG OeOOUEVOU TOL XOWNAOGTEPOU KOGTOUC AVTANGCNG TIOU
OXETICeTal YE TNV PEBODO AUTH, HEPIKEC POPEG, AAAG OXI TTAvTa, B£wPOLVTAl OIKOVOUIKA
TIEPICOOTEPO TIPOTIUNTEN. TO KOOTOG eyKOTAOTAONG TNE MEBBOOL TIAVIWG, Eival LYWNAOTEPO

KOl TIPETTEL va AN@OO0LV UTT'OYIV TTOAAOI TIOPAYOVTEG TIPIV TNV ATIOQACT £QOPUOYNC.

2T0 OUYKEKPIPMEVO CUCTAUATO, N TIOIOTNTO TOU veEPOU Ogv AaUBAveTal LTT'OYIV
Kal N OldBpwaon Twv CwANVWY TIPOAAUBAVETal YE TN XProN EI0IKWY JIOAUMATWY TIOU
XPNOIUOTIOIOUVTOl C' OUTEC, EVW KOl TO dU0 AKPA TWV CWANVWOEWY TOU KUKAWUOTOG Eival

KAEIOTA 0€ avTiBean pE T AVOIKTA CUCTHUOTO.
5.5.1 TOTIOI TWV CLCTNPATWY KAEIOTOU KUKAWUOTOG:

YTIApXoUV, YEVIKA, OPKETEC OIOTAEEIC Ol OTIoie xpnalpoTtolobvtal ota closed-
loop cuotiuata, OUw¢ SU0 TOTIOI AUTWVY PBPICKOUV e@aApuUoyn amo Ot PBlounxavia Kai

gival Ta KaTaKOpuEa Kal Ta opI{OvTIO GUOTAUOTA.
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5.5.2. Katakopu@o cuotnua

vertical

Zxnua 5.4:Katakopuo cvotnua (Rafferty, 1997)

JTIC KOTOKOPUQEC  EYKOTACTACEIC, Ot PaBIEC YEWTPNOEIC TOL €dAPOULC
TOTIO0ETOUE CWANVEC. AUTO TIOU KAVEI TOV TOTIO AUTO TOU CUGTAUATOC a&lGAoyOo, gival OTI
OKPIBWC €TEdN] Ol OWANVeEG PBpiokovtal o€ peyaAo PABOG, OVETINPEOOTEC aATIO TIC
EPIPAVEIOKEG BepUOKPATieC, Apa Kal TO LYPO TIOU KUKAOQOPEI ¢' aUTEC, N aTtedoan Twv

OULOTNUATWY EXEl OOV ATIOTEAECHA, VO €ival HEYOADTEPN.
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5.5.3. Opligovtio cloTNUa

DOUBLE PIPE tN
I SINGLE TRENCH

T 1,8m

>xnua 5.5: Opolovtio a00Tgpa(Rafferty, 1997)

2TC OpIfOVTIEC EYKOTOOTAOEIS, OVOIyOvTOl  ETTIQPOVEIOKOI  TAPPOL  Kal
TOTIOBETOUVTAI GWANVWOEIC OVAAOYQ TNV TIEPITITWON OIOQOPETIKAC YEWUETPIOG, PECO O€
OUTEC. Av Kal TO KOOTOC €YKOTAOTOONC TOUG Eival HMIKPOTEPO, TA CUCTHUATO Eival
MIKPOTEPNC IKAVOTNTOG OTI0 TO KATOKOPU®A, AOYwW TNG Emidopacng Tng Bepuokpaaciag tou

0€pa aTNV ETTIPAVEIN TOU EOAPOUC.

Kal o1 00 TEPITIIWOEIC TOCO0 TWV 0pPI{OVTILWY, OG0 KOl TWV KOTOKOPUPWY
CUOTNUATWY TWV CUCTNUATWY KAEICTOU KUKAWUOTOG, T yriva KUKAwuata, (Earth Loops)
OTTOTEAODVTOI OTI0 TIAACTIKOUG OwANVeG TtoAuaiBuAeviov (HDPE) mou 0mwg ava@epdnke
guvoéovtal avd d00. To KeVvO METOED TWV CWAVWY KAl TWV TOIXWHATWY TO00 TwV

VEWTPAOEWY, 600 KAl TWV PPEATILV TIANPWVETAL PE Piyha PTTETOVITN-TCIMEVTOL KOl VEPOU,
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(OTE VO gival aiyoupn N KOAN HETOQOPA BEPUOTNTAC OTIO TO UTIESAPOC OTNV £YKATACTACHN

NG avtAiag BeppotnTac.

TOCO OT0 CULUCTAUATA TWV KAEIOTWV OCWANVWY 000 KAl TWV OVOIKTWV
CULCTNUATWY LTIAPXOLV Ol TIEPITITWAOEIC TNG AVTANCNC TOU VEPOU aTO ETTIQOVEIAKN TINyN,
OTWC €ival 01 VEPOAAKKOI, AIUVEG, PUAKIA, TIOTAUIO KTA. Ta CLUCTAUATA AUTA avaEEPOVTAL
w¢ Lake 1 Pond-loop Kal gival EUKOAOTEPO GTNV EYKATACTAGH TOUC Kal @ONVOTEPO OTIO TA
opilovtia. Emiong, €0w Ba avagepBei n mepimiwon Twv YRPIOIKWY cuotnudtwy. Ta
OUYKEKPIPEVA, LTIAYOVTOIl OTA KAEICTOU KUKAMWUOTOG CUGCTHUOTO KOl XPNOIUOTIOIoUY TNV
TEXVOAOYIO Twv TUpywv YOEEwC 1 AAAO PECO WOTE VO OTIOPPITITOUV TNV TIEPIcCEIN
BeppoTNTO KATA TN B€puUavan TO XEIWWVA OTNV OTUHOC@AIPA. H TEPITTwan tou Tupyou
PUEEWC PEIVEL TO PEYEBOC (CUVOAIKO PAKOCG) TWV LTIESAPIKWY KUKAWMUATWY KAl TO OpPXIKO
KOOTOG EYKATAOTAONG, OULEAVOVTOC CUYXPOVWC TNV aTtddoaon POsewg Tou cuaThuatog. Ta
guoTrpoTa T omoia  guvdiovial oTo  LTEdo@og  (Ground-coupled  systems),
ONUIOLPYWVTAC KAEIOTA KUKAWMOTA, OTw¢ Ta closed-loop, xpnoipyoTttololval vputata
amo Ta péoa ¢ OekaeTiag Tou 1980. Me mpdo@ata OoToIXEia T OpIlOVTIO CUCTAUOTA,
OTTIOTEAOUV TIEPITIOU TO HICO TWV EYKATECTNMEVWV OUTWV YEWOEPUIKWY CLUOTNUATWY, TA

KOTAKOpLEA T0 35% evw Ta pond Kal Ta TIAPEPPEPT] AUTWV TIANCIAouy To 15%.

Ta GLOTAUATO TIOU XPNOIUOTIOIOUV TO VEPO TWV LAPOPOPWV OPILOVTWY, ONAAdN
T OVOIXTA CUCTAUOTO, XPNOIUOTIOIOUVIAL YIO KATIWC MEYAADTEPO dldoTnua amd Ta

TIPONYOUUEVA KOl €X0LV YiIVEL ONUOQIAN OTIO TIC apXEC TOL 1970.
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5.5.4. H texvoAoyia Enercret

H Avuotplokr etaipeioc Nagele dpaotnplomoleital otov xwpo NG afabolg
yewBepuiag amd to 1980. XpNOIUOTIOIEL TNV KAIVOTOPO KOl TIOAAA UTTOGXOMEVN TEXVOAOYia
Enercret n omoia eival yvwotr] pye 1o oOvopa solid absorber technology (texvoAoyia
OTEPEAC OTIOPPOPNCNG) TIOU OPYOTEPO PETOVOUACTNKE Ot concrete absorber technology
(TexvoAoyia aTmoppPOENTIKOU OGKUPOOEUOTOC). TMOAAEC @OPEC OTIAVTIATOL KOl ME TNV
ovopooia yewBepuikny BepeAiwon (geothermal foundations). H 1dlaitepotnta (Kai
olo@QopoTtoinan amd TIC CLPPBATIKEG) TNG TEXVOAQYIAG aUTNC €ival OTI 0 YEWEVOAAGKTING
gival evowpatwpévog otn Bacoikp 0oy TOU KTIPIOL (CUYKEKPIPMEVO GCTO XWPO NG
BepeAioong) eite pe v popery otnAwv (energy piles) eite pe TNV pop@n TOIXiwv
(diaphragm wells) eite €xel elcaxBei amevBeiag oTIC BEPEANIEC KOAWVEC TOU KTIpiou (energy
foundations). AuTtO emITuyxAveTal Pe d00 TPOTIOUC: EITE PE EVOWMPATWON TWV CWANVWY
vePOU (TOU YEWEVOAANAKTN) oTa BePENID TNV WPO TNG KATOOKELNC TOLG (ETT TOTIOL OTO UTIO
KOTOOKELN £PY0 ), E€ITE PE TNV XPNON TIPOKOTOOKELACGHEVWY BepeAiwv (precast energy
piles) ta omoia kotaokevdalovrtal (CUP@EWVA HE TIC EKACTOTE TIPOSIOYPAPEC KOl Ova
TIEPITITWAN) OTO EPYOCTACIO TNG ETAIPEING KOl EUTIEPIEXOLV TIC ATIOPAITNTEG CWANVWOEIC
TOU YEWEVAAAAKTN KOl OTN CUVEXEID PETAPEPOVTAL Kal TOTIOBeTOUVTOI GTO £pyo. Kal OTIC
OUO0 TIEPITITWOEIC TO OTIOTEAECUA Eival TO D10, KAl N amaywyr TN¢ LTTESAPIKNC BEPUOTNTOC

yivetal am' eubeiag amd ta OePEA XWPIC va YIVETAL EEXWPIOTN EYKATACGTAON.

H xprion TIPOKOTAOKEVACGUEVWY BepeAicV EQAPUOLETal KUpIwG Of UIKPOTEPA

KTipla (Kupiwg IBIWTIKEG KATOIKIEC) AOYwW TOUL HPEYEBOUC. ZTIC AAAEC TIEPITITWOEIC (UEYAAN
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KTipla, oXoAeia, EUTIOPIKA KEVTPO KATT) EQOPUOLETAI N ETTI TOTIOUL TOTIOBETNON.
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6. AVTAieg Beppotntag

6.1 Xpron twv avtAlwv BepuoTnTaC.

H avtAia Bepuotntoag, ) BepuavTAia, 1 yewbepuavtAia (eTteldn eival culevyuévn Ue
™ I'n), amoteAei MPooTabeia yia TNV agloToiN0oN TWV YEWBOEPUIKWV TIESIWV, KUPIWG TwWV
XOUNANRG evBaATtiag. AUO OpPIoUOI XPNCIYOTIOIOUVTAL YIO VA XAPAKTNPIoCOLV TNV TEXVOAOYia

TOUG YEVIKA:

dwrtoypagia 6.1: AvtAia BepudtnTag

MewOepuIkEC AvTAiec Bepuotntag (Geothermal Heat Pumps, GHP ) kol Eda@iknc-
Mnyng (Ground-Source) AvtAieg @epuodtntag (GSHP). O Tpwtog 0po¢ XPNOIUOTIoIETal aTto
TNV ayopd Kal 0 0eVTEPOC ATIO TOV PNXOVOAOYIKO KOl TEXVOAOYIKO TOHEQ.

H eKYETAAAELON TNG YEWOEPUIKNG €EVEPYEIAG XauNAWv Bepuokpaciwv pe FTAG
APXIOE OTIC TEXVOAOYIKA TIPONYHUEVEG XWPEC YOPw OT0 1980 HETA TNV GVOO0 TWV TIHWV
TeTpeAaiov. Méxpl 1o 1990 €160 o€ Asitoupyia nNON  €vaC ONUOVTIKOC apIBuoC

eyKataoTtdcewy Ye FAO.
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ZNUEPA, TOCO 1 OUOAN YEWOEPUIKNA €evéEPyEId, OnNAAdK aUTH TIOU OTIWG EXEI
ava@epBOei, TIPOEPXETOI OTIO TNV KOVOVIKN YewOepulk Pabuida 600 kal auth Tou
TIPOEPXETAL OTIO eAA@PA au&nuévn YEWOePUIKN Babuida, utopei va aglomoinbei ye
Xpron aviAiag Bepuotntag. Ekeivo OUwe Tou KAVEL TIC OUCKEVEG AUTEC POVADIKEC, €ival N
ALVATOTNTA TIOU TIPOCPEPOLV YIA EKUETAAAELON HE OIKOVOUIKO OQEAOC OKOMPN Kol TWV

XOUNAGTEPWY LTTESOPIKWY BEPUOKPATIWVY Twv 8-10°C.

H F'AO© eival évag unxaviopog o oTtoiog, OTIWG ava@EPETAL Kal OTI0 TNV ovouaaoia
TOU, OVTAEI BepuoTNTa aTd €va GNUEio yia va T dWAOEl € KATIOI0 GAAO KOl GUYKEKPIPEVO
OTNV TIEPITTTIWON pag aTo TO UTEDOQPOC YIO VO TN XPNOIUOTIOI|OOUME EVIOXUMEVN OF
OTIOIOONTIOTE €yKATACTACN. H OUOKeLr auTh AOITIOV, PETO@EPEL TN BepudTNTA ATO TO
LTIEdOPOG  OTNV  Jovada pag, ovaBabuiouévn  otn Beppokpacia  BEpuavong 1

vTtoBabuiouévn otn Bepuokpaacia YOENG, avaroyd HE TIC OVAYKEC HaC.

2t OIAPKEIO TNG TIEPIGOOUL BEpuavaong agalpeital BepudTnTa omé 10 XWPO TOU
UTIEQAQPOUC, O OTIoioG WOXETOI Kol YiVETal aToBNKN WUKTIKNC EVEPYEIOC. TO KOAOKApI,
avtifeta, n FTAG® aToPaKPUVOED TNV EVOXANTIK BepudTnTa OO0 TOV XWPO HAG Kol TNV
METO@EPEL OTOV iBI0 XWPO TOU ULTIEDAPOUC, O OTIOIOC YIVETAI, TWPO, ATIOONKN BEPUIKNAC

EVEPYEING, TIOL Ba XPNaIPOTIoINBE TNV ETIOUEVN TIEPiIOdO BEpUavVaONC.

‘ETol, 0 XWPOC pOC KOl TO UTIEdOQOC TOU, AEITOUPYoUV He TV Ponbeia 1ng
VEWBEPUAVTAIOC, wC EVEPYEIOKO (EVYOC OTO OTI0I0 N BEPUOTNTA PETAKIVEITAL 0T SIAPKEIN
TOU £€TOUC EVOAAAE avOdIKG I} KOBOJIKA yia va Beppaivel 1 va POXel avAAoya PE TIC AVAYKEC

pac. Ol amwAeleg BepUOTNTOC, TTOU CLUBAIVOLY KOTA TN AEITOLPYIA AVLTH, AVOTIANPWVOVTAL
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aTto TNV aveEAVTIANTN YEWBEPUIKA poN amd TO ECWTEPIKO TNC YNNG TIPOC TNV ETUPAVEIQ.

Mia avtAia BepudTnTag €ival OLCIOCTIKA TIOPOMPOIAG AEITOVPYIOC PE Eva Yuyeio ek
TOU YEYOVOTOC OTI OUTH XPNOIUOTIOIEITAI TIEPIGCOTEPO YIa BEpUavan Tapd yia Puen. ZTIq
OVTAIEC BepuOTNTOC CuyKATOAEyovTal TA dla@opwy TUTIWV air-conditioning, Ta oroia To
XEIMWVOA JE MO NAEKTPIKN avTioTaon BepUaivouv XWPEOUC EVW TO KOAOKOIPI SOUAEDOVTAC

ME TNV AVTIBETN @opd XWpPIC TNV avTioTaon UTTopolv va YUEOoLV Tov idlo Xwpo.

Ol eyKOTOOTACEIC KAIUOTIOPMOU XWPWV KATAVEUOVTOL GE OIAQOPOLE TOTIOUC, OTIWG
EYKATOOTACEIG UOVO HE aEPA N aéPa-vePOU 1 VEPOU-VEPOU. K.ATL.. O1 dIATAEEIC KAIMATIOHOU
TIEPIKAEIOUV CEIPA AEITOUPYIWV, Ol OTIOIEC £XOUV WC TEAIKO OKOTIO va ONUIOLPYACOULV TIIO

KOAEG oLVONKEC yia Tn dlaBiwan touv avepwTou.

Ta TeAeLTaia Xpovia, Pe TN paydaia avEnon ToTToBETNONG CLCTNUATWY KAIUOTIOUOU
0€POa-aEPO OE KTIpIa KOl OIKIEG, N KOTAVAAWGN NAEKTIPIKNC EVEPYEIOC YIO TOUC GKOTIOUC
OUTOUG OVTITIPOOWTIEVEL €va TIOAD pPEYAAO T0o00Td (40%) TNG OUVOAIKAC EVEPYEIOKNC
KotovaAwaong. Emiong, Ta Ktipta 6a £xouv Tdpel Ta TTpwTEia Kal Ba £xouv EETEpATEl KAl TN
Blounxavia otig ekmouté CCT Kal, YeVIKA, atnv eMIBdpuvan Tou QUGIKOU TIEPIRBAAAOVTOC
uag.

Ta yewBepuIkd cuotiuata B€puavang-Poeng kat apaywyrg (eoTol VEPOU XProng
OTTIOTEAOUV GHUEPA HIO EVOANAKTIKI] ADCOT @IAIK TIPOG TO TIEPIBAANOV KOl PE KOGTOAOYIO

AKPWC OVTOYWVIOTIKA.
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6.2 BaolKEG apxEQ AsiToupyiag

Ol YUKTIKEG PNXaveg sival SIOTAEEIC Ol OTIoIEC a@aIPOLV BEPUOTNTO OTIO XWPOUC
XOUNANg Bepuokpaciag kKal Tnv omodidouy pe TN Ponbeia evOIANECOUV CWMATOG OF
TepIBaAovTa vPNAOTEPNG BepuoKpaaiag. To evdIAUECO CWMA TIAipvEl EVEPYEIO aTIO TOV
Yuxpo Xwpo, o€ BEPPOKPOCTIO XOUNAOTEPN TOU TIEPIRBAAAOVTOC XWPOU, KAl TNV OTI0dIdEl O
Beppokpaaia LYPNAGTEPN TOU YPuXPOUL Xwpou. H evépyela mou arodidetal atn Bepun TNyl
gival vPnAng olotnTag dI0TI BpiokeTal oe LPNAOTEPN BEPUOKPAGTIO CUYKPIVOUEVN HE TNV

Tinyn and tnv oTtoia avTARBNKE.

Agv UTTAPXEL dlOPOPA OTN ASITOLPYIO WUKTIKAG PINXOVAC | BepUavTAiag. ZTn PN
TIEPITITON TO {NToUPEVO €ival va a@aipebei amd xwpo A evépyeld (OTE VO KATOOTEI
YuxpoTEPOG amd Xwpeo B oTov oTI0i0 aTIOdIdETAl TO O@AIPOUUEVO TIOGOV EVEPYEIONC, EVW
OTNV TIEPITITWON AVTAiag BepudTNTAC 0 XWPOE B BepuaiveTal apaipwvtag VEPYEIN amd Tov
A TIOLU OUwWC Ppioketal oe xaunAotepn Oepuokpacia. Eivalr mpopavéc mw¢ ol d0o

AEIToupYyieg uTtopoLv va ouvduacBoly @' 6oov TOUTO €ival TO ETTIOIWKOUEVO.

Mvwpidouvye 0TI N BepuoTNTA Eival Evag uNXaVICUOC B1aKivNaNg EVEPYEINE O OTI0I0G
epyadetal auBépuNnTa yia va dIaKIvNBEei evEpyela a6 Bepud ae YPuxpo cwua. H avtiotpopn
TIopeia dgv YTTOPEL va TipayuaToTIoIN6El avBopUNTa Kol XPEIA{OVTal TEXVIKEC CUVONKEC yia

Va TNV TIETUXOULE.

H Booiki apxi Aerroupyiog outwv Twv OOTAEEwY OTNPIeETal OTIC HETARBOAEC

QUOIKQWV OTOBePWV (OTIWC TO onueio (€0ewg N TO CONUEio €€aepWOEwC) TWV PEVCTWY OF
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ouvdapTNON ME TN METAROAN KLPIWG TNC TECEWC. TOUTO ETUTUYXAVETOL OTOV TO EVOIANECO
oW UTIOPEl va evpPeBEei oe aépla KATAoTaon g€ XauNAEC BepUOKpOaTieC ae avtiOean e TNV
KOVOVIK] TOU KOTOAOTOOT KOl 0T OUVEXEID va WTIOPEl va LuTtdpéel aav uypd o€ LYNAEC
Bepuokpacieg, OMOU KATW OT0 KOVOVIKEC OUVONKEC TIECEWC Ba nNTav  agplo.
AVOAUTIKOTEPQ, TO LYPO EVOIAPECO CWHA, TIPETIEl VO €EOTHICETAI O XOUNAEG BEPUOKPATIEC
O@QAIPWVTOC TNV TIPOG TOUTO OTICITOUMEVN €VEPYEID amd Tov TIEPIBAANOVIO XWPO KOl
OKOAOUBWC va WPETATPETIETAI TIAAI 0 LYPO LYWNANRC BEPUOKPOCIag wWaOTE va aTtodidel TNV

EVEPYEIQ TIOL A@aipeade a6 ToV PuXPO XWPO.

O1 Jl0dIKOCIEC METOTPOTING BepUOTNTAC Ot £pyo, €@’ OO0V E€ival TEXVNTEC KOl
ETIIOIKOUV TN GCUVEXN TIOPAYwYN €Pyou, TIPETIEL VO epyAalovTal KUKAIKA. AnAadrn To
o00TNUO TIOU XPNOIUOTIOIOVME, UETA OTIO KATIOIO OTAdIA UETABOAWV TIPETIEL VA ETTAVEPXETAL
OTNV OPXIKN TOU KATAOTOON. AUTO OKPIBWC €ival n BepuIKA unxavr, pia dIAtaén n oroia
EPYALETal PE KUKAIKEC METOPOAEC Kal METOTPETIEl OegpudtnTa oe €pyo. ‘Etol, eival
aTIaPaITNTO VO METATIECEl TO E€VOIAPECO GCGWUO TIOU OVA@EPOUE TIOPATIAVW, CE ULYPN

KOTdoTaaon, yia va gival duvatd va KAEioel 0 BepUOdLVAUIKOC KUKAOG.

e KOBE BePUIKN PnXav €XOoupE €va oUOTNUO TO OTIoI0 UCTEPO OTIO KABE KUKAO
ETIOVEPXETAL OTNV OPXIKI TOU KOTACTAON KAl ETTOPEVWC OEV L@ICTOTAI KAWia peTaBoAn TNG
EOWTEPIKNC TOU evépyelag. 'ETol evw 10 olOTNUO KATA TN OIAPKEID AsiToupyiag tng
pNxovng, Tapdyel €pyo Kal amoppo@d Bepudtnta, OOTEPA ATO TNV ETTOVOANYN TTOAAWV

KUKAWV OEV GUVEICPEPEL OTNV EVEPYEID TNG UNXOVNC.

To épyo, OUPPWVA PE TOUG VOUOUCG TNE BEPUOdULVANIKAG KOTA TN dlaypa@ry KUKAOU
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looUTal OTIOAUTWC HE TO €UPBadOV TOU KUKAOUL Kav €ival n dla@opd Tou TIapayOUEVOL EPYou
amd To oUCTNUO KOl TOU EKTEAOUPEVOUL OTIO TO TIEPIBAANOV 01O cUCTNUO épyou. 'ETal n
Beppokpacia Q eival n dla@opd TNG OTTOPPOPOVUEVNG Kal TNE aTtodIdouevVNg amd 1o
o0oTNUa BepudTNTAC KATA TA O1GQOoPA OTAdIO TOU KUKAOUL. 'ETal, OAn n Bgpudtnta mou

OTIOPPOPATE OTIO TO CUCTNHA OV HETOTPETIETON GE WPEAILO £PYO.

Z0UQWVO PE TA TIOPATIOVW O KABE BEPMIKN UnNXavh LTIAPXEl €va CUCTNUA UE TO

0TIOi0 0€ KABE KUKAO SI0KIVOUVTOL TA TIOPOKATW TI00E EVEPYEING,
Qp n BepPOTNTA TTIOL TIPOCPEPETAI GTO TUCTNHA ATIO £va BEPUO XWPO
Q2: n BegpuodTNTA TTIOU ATIORAAAEL TO CUCTNUA OE £va YPuUXPO XWPo
W: TO £pyo TIOU TTOPAYEL N pNXavA

ATIO Ta TT00d QUTA, TO €pyo0 W avTITIPOCOWTIEVEl TO WPEAIUO TIOCO EVEPYEING EVW TO
Qi avTITIPOCWTIEVEL TN dATIAVN YIA VO TIAPOUUE AUTO TO £€pyo. H pnxavr] €xel TPEIC S10d0UC.
ATIO TN MO PTTAIVEL N OTTOpPPO@OLUEVN BepuotnTa Qi Kal amd TIC AAAEC dU0 Pyaivouv To
Tapayouevo €pyo W kal n armodidouyevn Bepudtnta Q2. H yevikiy apxn dlatrpnong g

EVEPYEIOC EKPPALETal Pe TN oxéon Q + W = 0.
O ouvteAeaTr¢ aTtddoang NG BEPUIKAG INXavG opideTal e To TtNAIKO:

N=W/Q, = (Q,-Q2)/Q,=1-Q2Q, (6.1)

ATIO OTI BAETIOUWE, O CUVTEAECTIC ATIOO00NG TWV BEPUIKWV UNXavwy EEAPTATAI OTIO
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TO OGO Q2 . ATIO IO GEIPA UNXOVWV Ol OTIoIEC DOUAEVOULV OAEC e TNV idla dardvn Ba
OWOEl TIEPICOOTEPO EPYO €KeEiv 1 oTtoio OTtoPBAAAEl TO HIKPOTEPO Q2. H kabnuepivi
EUTIEIPIO Pag Oeixvel OTI gival adVATO VA TIAPOUUE TOCO WEEAILO £PY0 OO0 TIANPWVOULE.
MAVTOTE ULTIOPXOUV OTIWAEIEC KOl TIGVIOTE TIANPWVOUUE TIEPICCOTEPO OTIO OUTO TIOU

TIOPVOULE.

Av BewpProoVUE TIWG OTIO TN 0i0d0 TOU £PYOL TIPOCPEPOVE EPYO OTN PNXAVH KOl TNV

Bdadoupe va dOLAEPEL avaoTpo@a. H pnxavr] autr Ba dIaKIVEL Ta TTOPAKATW TIO0A EVEPYEIAC,

Qp n BeppotNTa IOV TO CUATNUO ATIORAAEI OTO BEPUO XWPO

Q2: n BepubdTNTA TTAIPVEL OTIO TO PUXPO XWPO

W :T0 £py0 TIOU TIPOCPEPOUE

YTapxouv d00 TIPOQAVEIG TIEPITITWOEIC. H TIPWTN €ival va XpnoIUOTIOINCOUE T VEQ

pnxavr] yia va POEouuE XWPo, OTIOTE

NY= QYW = (Qi-W)/W= 1/N-1 (6.2)

21NV TIEPITITWAON OUTH CUYKOATOAEYOVTOI Ol WUKTIKEC UNXAVEG (WUYEID, K.ATL).

2V Oe0TEPN TIEPITITWON Eival N PNXAvr) TIOU €XEL OKOTIO TNV TIEPAITEPW BEpuavan

TOU BgpPol XWpPoU, OTIOTE
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Ne=Q,/W=I/N (6.3)

Ol TTapaTavew PUNXaveS amodidouy Ta PEyloTa Otav dlaypalouy Tov KUKAO tou Carnot

KOTG TNV avTioTpo@n @opd, KaBOTI 0 KUKAOC auTOC divel TN YEYIOTN duvaTr] amodoar).

Mpokeltal yia évav 10aviKO KUKAO AEITOLPYIOC HIOC BEPUIKNC PNXAVHC KOl €XEL TO
MEYIOTO OUVTEAECTH aTIOO00NG MIOG PNXOVAC TIOU €PYAETal PETAED MIOC BEPUNE KOl MIOG
Puxpng oeapevng (N = 1). Oa TPETEl VO TOVIOTEL TIAAL OTI N AsIToLpYia PUKTIKAG-OEPUIKAG
OlOTAgEWC aTtaltel  ammopaItATwG TNV  OTapEn  €VOIGUECOL  CGWHOTOC TIOU  dloyPAPEL

OVTIOTPOPO BEPUOOUVOUIKO KUKAO.

Av €€e1aoBei 10 vepO cav TAPAdEIYUO €VOC LAIKOU TIou Ba OTTOTEAECEL EVOIAUETO
CWUO OTN AEITOLPYIO HIOC TETOIOCG OIOTAEEWC, TOTE YIO TNV EUKOAOTEPN KOTAVONGN TNG

AEITOLPYIOG TNEC ava@EPOVTAL TO TIOPOKATW:

Eival yvwotd nw¢ 10 vepod PBpioketal og vypn katdotacon amé O °C péxpl 100°C
(KOTAOTOCN IC0PPOTIIAG, OF KAVOVIKEC CULVONKEC TIECEWC). AV OUWC KOTEPREl n Tieon oe
XOUNAEC TIMEC, TOTE TO VEPO UTTOPEI va e€QTUICBOEl aKOUN Kol 08 BEPUOKPATIEC KOVTA GTOUC
pndév O °C. Katd Tov idlo TPOTIO TO vePO UTIOPEL va LUTTAPEEL OE LYPN KOTAOTOGN HEXPI

Toug 374°C, €dv n Ttieon Tou av&nBei TTOAL (218,3 ATUOCPAIPEC).
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6.2.1 Aertoupyia 8¢ppavonc.

Zxnua 6.2: Acitovpyia aviAiag Bepuotntag otn B¢puavon (Lund, 2001)

To vepd (popeag BepUOTNTAC) TIOL EPXETAL OTIO TO UTIEDAPOC PECW TOU YEWBEPUIKOU
EVOANAKTN €xel Oepuokpacia ion kol PAAAOV XOunAOTEPnN amd auth Tou &£dAQOUC,
EICEPXETAl OTOV EEATUIOTN TNG AVTAIOG BEPUOTNTAC KAl TIPOKAAEL TNV EEATUNGT TOU QPEOV.
H egatuion Poxel katd 5°C-6°C 10 vePO, TO OTIOI0 ETICTPEPEI OTOV EVOAAAKIN, TOV
SlappEEL KOl ATIOKTAEL TIAAL T BEPUOKpOTia Pe TNV OTIoia TO Ttaipvoue. ETTOVEPXETOI OTOV
e€atuioTn Kal n dlodIKaoia emavVOAAUBAVETAL, PE OTIOTEAECUO, VA HETOPEPETAl BEPUIK

EVEPYEID OTIO TO UTTEDAPOC OTOV EEATHICTI) CLVEXWE, 0G0 JIOPKEI N KUKAOPOpPIa TOu VEPOU.
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To e€aePIWPEVO PPEOV 0OEVEL aTTd TOV EEATUICTI) OTOV CUUTIIEDTI) OTIOU CUMTTIECETAI
KOl OTn OUVEXEID, €PXOMEVO OTOV CUUTIUKVWTI, ULypoTIolEital. Mg TNV GCUWTIiEGN KOl
vyportoinon 1o @péov Beppaivetal pexpl 50°C - 55°C kal {eoTaivel T0 vePO TOU
KUKAQUOTOC B€puavang, TIoU TIEPVAEL OTIO TOV CUUTIUKVWTA. XTI GUVEXEIQ, TO LYPOTIOINUEVO
@PEOV POAVEL OTO OTOIXEID EKTOVWOTNC, OTIOU ATIOCUUTIECETAl (EKTOVVETAI) KOl OTIOKTAEL
TIOAL TNV IKAVOTNTA va €EATUIOTEL, POAIC TIEPACEl TOV €EATUIOTNA Kol EADEl O€ €TTAP YE TO
VEPO TOUL YEWBEPUIKOU TLAAEKTN. ME Tn Asitoupyia ¢ Bépuavanc BAETTOLPE, OTI TO VEPO
TOU KUKAWUOTOG TOU YEWBEPUIKOU EVOANAKTN PETAQEPEL BEPUOTNTA XOUNANC BEPUOKPATIaC
(kamouv 15°C) amd Ta TIETPWHATA TOL UTIEOAPOULC OTO QPEOV, TO OTIoio, YE TN Pondela Tou
CUUTIIECTN, TNV UETATPETIEI a€ BepUOTNTA LPNANC Beppokpaaiag (50°C-55°C), KATAAANAN

yla mn B€puavaon tn¢ KaTolkiag.
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6.2.2 Aerroupyia Yueng

ZxNua 8.3: Asitoupyia AvtAia Bepuodtntac oty Yuén (Lund, 2001)

Katd t Asitoupyia autr] yivetal avtiotpo@n Xprion tou {e0Tol Kal Tou KpUoU
vepol. H PoOén mou Tapdyetal oTov €EATUIOTH] OIOXETEVETAl OTO KUKAWMO B¢épuovonc-
PYUENG TN KATOIKIAC Yo va TPO@OdOTHOEl TA KAIMATICTIKA owupota (fan coils) pe kpuo
veEPO. AUTO, TEPVWVTAG amd TOLG XWPOUG, XAvel TNV Yuen Tou (Beppaivetal) Kal

ETIOVEPXETOL OTOV €EATUICTN Yia va EavauxBei.

To €€aepIwPEVO PPEOV OTIO TOV EEATUIOTA 0OEVEl GTOV GUUTIIECTH) KOl KATOTIIV GTOV
GUUTIUKVWTI], OTIOU LYPOTIOIEITAI KOl BEpUaivETal ATIO TOV GUUTIUKVWTH OUWE TIEPVAEL TWPO
TO VEPO TOL YEWBEPUIKOU EVOAAAKTN, TO OTtoio {eotaivetal ae Beppokpaaia 40-50°C Kail

OTn OULVEXEID, OIOXETEVETOl HPECO OTN YEWTIPNON KOl KPUWVEL HPE TNV EMidpacn NG
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XOUNAOTEPNG OepuoKpaaiag Tou LTEdAPOLG, ATIOBAAAOVTOC TN BegpUOTNTO TOU G' AUTO.
Otav 10 vePO EeTIOTPEQPEl PE  Bepuokpacia  kdmou 25-30°C  OTOV  GUPTIUKVWTH,

avoBOepuaiveTal OTI0 TO PPEOV KAl N KUKAO@OpPia ertavoAapBaveral.

Me 1n Aertovpyia ¢ YOENC PAETIOULYE, AOITIOV, OTI UE TO VEPO TOU KUKAWWOTOC
PYOENG TNC KATOIKIOG UETAPEPETAL N BEPUOTNTA AUTHC OTO KUKAWMO TOU @peov. AUTO, ME
TNV €EATUIOT TOU, ATIOPPOQAEL TN BEPUOTNTA QUTH, KAl TNV HETOPEPEI GTOV GUUTIUKVWTI).
Edw v mapoAauPdvel To veEPO TOU YEWOEPUIKOU EVOAAAKTIN KOl TNV QTIOPPITITEl OTO
UTTEdAPOCG, TIOU CONUAIVEl OTI TO KOAOKQAIiPI, PE TN AEITOUpyia TG Yueng, n BepudtnTa g

MOVAdOC METAPEPETAl KOl OTIOBNKEVETOI GTA TIETPWHOTO TOL LTTESAPOUC.

6.2.3 Acitoupyia apaywyng eotol vePoU

KaB' 0An tn OIGPKEId TOU €TOLG N YEWOEPUIKN €yKATACTACN UTIOPE va TIOPAYEL
{e0TO VEPO XpronC yia TV povada (Katolkia). AUTO ETTITUYXAVETAl PE TO (ECGTO VEPO TIOU
TIOPAYEl 0 GUUTIUKVWTIG. Evag eVOANAKTNG BEpUOTNTOC PETAPEPEL BEpUOTNTA aTId TO VEPO
OUTO OTo vePO Tou boiler, To omoio 0T guvéxela dIOXETEVETAI OTO JiKTLO {£0TOU VEPOU TNG

povasoc.

Eival onuavtikd va uTtoypappioTei, OTI Katd Tn SIAPKEID TOU KOAOKAIPIOD, OTav
LTTAPXEl AVAYKN TOCO Yyla OPOCIoPO 000 Kal yia {e0TO vePO, TOTE YIVETAI CUUTIAPAYWYT)
PYOENG Kat eaToU VEPOU. ZUVETIWG, N EYKATAOTOCN €EUTINPETEI OVO XPNOEIC KAl MANICTA JE

OULVTEAEDTH amodoonC MeEXPl 8:1, dnAadrl 0 OUMTIECTAC TNE OaVIAiag BegpudtnTag
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KOTOVOAWVEL NAEKTPIKI €VEPYEIO ion pe TO 1/8 TEPITIOU TNC OUVOAIKAG EVEPYEIOG TIOU

TIOPAYEL I EYKOTACTOON.

6.3 ZUVTEAEOTNC aTI0d00NG

Qc¢ ouvteAeoTnC (BaduoC) amddoonc, PIag BEPUIKAC UNXavhg, OTtwe fon €XEl OPIOTEI,
gival 0 Adyog Tou WEEANIPIOL pNXavikol €pyou W, TIPO¢ TNV GUVOAIKN Bgpudtnta Tou
oarmavrnke. TOGO 0TO YuyEio, 600 KAl OTNV avTAia BepudTnNTOg, To £pyo W, auvnbwg eival

N NAEKTPIKNA EVEPYEIQ TIOU OOTIOVOULE.

H amodoon Twv aviAlv Bepuotntag sival e Ta&ng tov 1:4 Kotd pEcov 6po, yia
NV Xpnon 1o Xewva (yia 6épuavaon) Kal iowc, dla@épel Aiyo Katd 1o Kalokaipt (5:1 yia
Youen). AnAadn pe katavaiwon | kWh nAektpikoO pebpotog mapayel 4 kWh Bgpuikig i

WUKTIKNG EVEPYEIOG,.

ZTC TOOO OlOdEDOUEVEC ONUEPA OTN  XWPO HAG OCUMPPBOTIKEC KAILOTIOTIKEC
EYKATOOTACEIC, TIOU €ival OUJEVLYUEVEG HE OEPA, O CUVTEAEDTNC AUTOC €ival TO TIOAD UIOOC
Kal €10l €&nyeital, n PeyaAn emiBdpuvon ToUu NAEKTPIKOU dIkTbou ¢ A.E.H. amod 1

AEITOLPYia TOUG.
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7. Al0OTOCIOAOYNON YEWTIPNONG KAl EVOAAAKTN

evik&

H OgpuIK CUUTIEPIPOPG EVOC YEWBEPUIKOU EVOAANAKTN €EAPTATOl AUECO OTIO TNV
TTOGOTNTO TIOU €XEl ATIOPPOPNTEL 1] aTtoppIPBei amo 1o €dagoc. Eival mbavo va mepdcouv
OPKETA XPOVIO YO va avarmtuxfolv akpaie¢ Bepuokpacie, €IOIKA 0E  CTUOTOIXIEC
yewtprioewv. Eival okOTupo va yivel yio peyGAo Xpovikd didotnua agloAoynon oot
TIPOKEITOL VIO CUCTAUATA PE LYNAG KOOTOC EYKATAOTOCNC OE GXECN € TO CLUPBATIKA

Kotov&o*T

lih. BIM

ftvpriri &puprr_e}J(
0TV io NivunoiV)

6t(iirT|TD:

u U DTPIQIVITT|

KASfercf BVOA&TTY

ZxAUa 7.1 KAatakopu@og YEWOEPUIKOC EVOANAKTNG
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7.1 MnKog yewtpnong

Me Bdon tnv péBodo Ingersoll sivav duvatdv va XpnolUoTIomOEi yio HOKPOXPOVIEG

OIOKLHAVOEIC EXOULE:

L: aTmaIToUPEVO PNKOC YEWTPHOEWY [M]

Q: puBubdg cuvalayng BepuodTNTAC PE TO £80@OC [W]

R: Bepuiki avtiotaon edA@oug- eVOANAKTN [m k/W]

Tg: Bepuokpaacia adiatdpaxtou edagoug [°C]

Tw. péon Bepuokpaacia el00d0V-£E000L VEPOU aTnNV avtAia Bepuodtntag [°Cl

H mapamavw e€icwon €€aptatal amd TO0 OTAITOOUEVO HRKOG yewtproewv (L). H
eCiowon e€ival duvatov va PETOCYXNUOTIOTED KOl va OvVATIOPIOTA KOl PETABAAAOUEVOUG

pLBPOLC BEPUOTNTAC PE TN XPNON YEWOEPUIKWVY TIOAUWVY.

MpokOuTITEl OTI:
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Mrkog (L) yia gopTio YuEng

(7.2)

Mrkog (L) yia @optio 8¢épuavang

(7.3)

C: popTio POENncg

h: @opTtio Bépuavaong

Lc. ammautoupevo PAKOG YEWTPNoEewY yia POEn [m]

Lh: ammoitoupevog Unkog YewTpnoswy yia 6épuavang [m]

ga: KaBapo €T010G PLUBUOG TLVOAAAYNC BEPUOTNTOC PE TO £da@og [W]

Rga: 1Ic00d0vaun BepuIK avtiotaon £0A@OUC OE ETHCI0 TIOAPO [M.K/W]

gic: popTio aixung Yoing [W]

W KATavaAIGKOUEVN NAEKTPIKE 10XV avTAiag Bepuotntag as Poéng [W]

Wh: KatavoAIoKOUeVN NAEKTPIKN I0X0¢ avTAiag Bepuotntag oe BEpuavan [W]
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Rb: Bepuiki avtiotaon mupnva yewtpnon [m.K/W]

PLFmM; GUVTEAEDTNC HEPIKOU (POPTIOU TO UNVO OXESIOTHOU

Rgm: 1cod0vaun Bepuikr avtiotaon £dA@OLE g Unviaio TaAPo [m.K/W]
Rgd: 1cod0vaun Bepuiki avtiotaon €dA@oug g€ nUEPN oI TIAAUO [M.K/W]

Fsc. GUVTEAEDTNC OTIWAEIV BEPUIKOU PBPOXUKUKAWUOTOC CWANVWOEWY €EIGOO0L-

€€000L HIOC YEWTPNONG
Tg: Bepuokpaacia adlatapaxtou eddgoug [°C]
Twi: BepuoKpaacia 10030V vePoL amd avTAia Bepudtntag [°Cl
Two: Beppokpaaia e€000uL vepoL amo avtiia Beppotntag [°C]

Tp: OEpUOKPACIOKN TIOIVI] OAOKANPOU TOU EVAAAAKTN (AOYw ETTOAANAIOG OUOPwWV

VEWTPAOEWV)

TeAIKA TO PAKOC TNG YEWTPNONG TIPOKUTITEl ATO TO MEYOAUTEPO Lc kot Lh. Ztnv
TIEPITITWOT TIOU TO PNAKOC YUENG eival PeyaAlTEPO aTO aUTO TNG Bépuavang TOTE LTIAPXEL
MEYOADTEPO OQENOC OTNV OEPUOVOT , PE CULVETIEID MIKPOTEPO AEITOUPYIKO KOOTOC OTNV
B¢puavan.

7.2 ©gpuIkA AvTioTaON ZWANVWOOEWV

O1 €&lowoel oXedINoUoD YEWBEPUIKWY EVOANOKTWY TIEPIEXOUV TECTEPEIC OPOUG
BepuIKAG avtioTaong ovd PETPO  MPAKOUC YEWTIPNONG Kal OXl avd MPETPO  PAKOULCG

CWANVAOCEWY. TPEIC amd autodg a@opouV T BEPUIKT) GUUTIEPIPOPE TOU £0d@OLC. 'EXOuV Tn
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popony €flowoewyv OTOBePNG KOTAOTOONG OAAG, OTNV 0Udid, TIPOEPXOVTOL OTIO TIC
METAROTIKEG KOTAOTACEIG TIOU TIPONYOUVTAl TWV OIXH®MV TOU oUCTAYATOC. O TETAPTOC 0POCG
gival n 10oduvaun BepUIKN avTioTaon Tou Tuprva g yewtpnong (Rt,,). O muprvag, dnAadn
Ol GWANVWOEIC TO TIEPIEXOPEVO TOUC PEVUCTO KAl TO UAIKO TIANPWONG TNE YEWTPNONC EXOULV
ENAXIOTN BepuIK pAla ag axEan UE TO LUTIOAOITIO, UTIO OXEDdIaON, YEWBEPUIKO cuaTnua. lMa
TO AOYW QUTO 1 BEPUIKI) CUUTIEPIPOPA TOUC UTIOPEL PE ao@aAela va BewpnBei otabepry. Ol
TIUEG TOL PTIOPOULV va PBpeBolV €ite aTO TTIVOKECG YIO 0EO0UEVOUC TUTIOUC CWANVWOEWY, EiTE
OVOAUTIKA, WG GOpOIoUA TWV OVTICTACEWY BEPUIKNC PONE TOU TIAACTIKOU CwAnva (yia Re>

4000) Kal LAIKOU TIARPwWaONG TNE yewTpnaong.

7.3 PuBuog petag@opag Bepudtntag

O OUVTEAEDTNC MEPIKOL @OPTIOL UNvog oxedlaouol (PLFmM) TpokOTITEl OO TNV

ETIIALGON BEPUIKWV KAl PUKTIKWV QOPTILWV TOU KTIPIou

ntc _ X(popTio X WwPEeQ) Huépeg_Asitovpyiag oto_unva
v Litm — " "

doptio _ aixung x 24/? ) Huépeg _tou _ pnva

Me Tapouolo  TPOTIO UTIOAOYI(eTal 0 KOBOPOC €TNCI0C PUBUOG  CUVAAAYNG
BeppotnTag pe 1o £da@og (ga). H €Tl GUVOAIKN atéppiPn BePUOTNTOC TIPOC TO £80QOC
gival pe apvnTikO TIPOCNUO KAl TIEPIEXEI TN OEPUOTNTA TIOL ATIOPPIPONKE OTIO TOV GUUTIIEDTH.
H Bepudtnta mou amoppipdnk amod To £5a@o¢ KATa TNV TEPIodo BEpuavaong eival BeTIKOG

apIBudC kai n BeppodTnTa auth ammodideTal OTO KTipIO.

58

KATAKOPY®A ZYZTHMATA T'AG®



H eiowan yivetal:

COoP -1

+1 COP
X[+t 2N **

COF*B.ppavong eOP@VENCG

8T60h/¢10C

Z** X

glc: @opTiar arxHNG Yoing

gih: @opTia aixung Bépuavong

7.4 OepUOKPATIEC YEWBEPUIKWV CUCTNUATWY

H Bepuokpacia adiatdpaktov €dagoug (Tg) Ppioketal amd apuoddia apxr n ofoia

gival apuodia yia BEUOTa YEWTPROEWV.

H Bepuokpacia vepod €100d0v oTnv avIAia Bepuotntag (Twj) aToteAel Kpiolun
gTmAoyn, OIOTI: TIU KOVId OTnv Bepuokpacia e€dAd@oug  odnyei o€ PeEyGAO pEyEBOC
EVOANAKTN. AIOQOPETIKA TIUN APKETA MOKPIA Ao auTr) Tou £dA@OULE 0dNYEI OTOV OXEdIOGUG
MIKPOU €VOAAAKTN, OUVETIWC HIKPN aTtOdd00n oTnv BEpuavan Kal PeYAAn KATOVAAwWGN oThv
Po&n. MeTd omo MPEAETEC CULVIOTATOL N ETIIAOYN BEPUOKPACIWV €000V CTNV AVTAIQ
Beppotntag va eivar 11-16 °C >Tg yia epapuoyeg Poéng kai 5,5-11 °C < Tg yio EQAPUOYEC
Béppavang, YE OKOTIO va TIETOXOUME MIO KOAN OXECN OPXIKOU KOOTOUC €YKATACGTACNC KOl

KOGTOULC AsIToupyiac.

H Bepuokpaaia €€660L vepoL amd TNV aviAia Bepuotntag (Twl) e€aptdtal and v

BepMIKN N YPUKTIKNA 10XV KOl TNV artopo@oluevn 100
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q+W

T =T
o =4 161,318x0Av

q,W [Watt],Qw [m3/h]

N TN g €ival 10 QopTio arxung yia 8éppavon(Betikd) Kal yia Yoén (apvnrtikod). O
ouvtedeotn¢ 1161,318 a@opd TNV €I0IKI BePUOTNTO TOL VEPOU TNV TIUKVOTNTO KAl TNV

METOTPOTIN TOU o€ mi/h.

H Bepuokpaaia mowvAg (Tp), aVTITIPOCWTIEVEl TO OTIOTEAECUO TNG OAANAETTIOPACNC
TWV OUOPWV YEWTPAOEWV KOl TNV HEIWON NG CUVOAIKNCG OTIOd00N¢ TOU YEWBEPUIKOU
EVOAAGKTN AdYyw auTWv. H oLVIOTWUEVN TIPAKTIKN €0peong Tou (Tp) gival n apxiki uTtOBEDN
MIOG apXIKAG Aoyikng Tiung (0,5-2,5 °C yia 10e1] TEPiI0d0).UE OKOTIO TNV ETUAOYN MIOG
OTIO0TACNG KavABou n ortoia oev Ba KataAapBAVEL AOKOTIO UEYAAN EKTOCT OAAG Kal Ogv Ba

MeYOAWVEL €€i00L AOKOTIO TO OTIAITOUUEVO GUVOAIKO UNKOC TWV YEWTPITEWVY.
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8. Z0yKpIon TNCG YEWBOePUIKNCG AVONC HE  EKEivN

TIETPEAQIOU

Tou

Zmv Topdypa@o outr) Ba TIOPOUCIOCTEI PE OTAO TPOTIO, HECW OIKOVOUIKWV

UTIOAOYIOUMV, TIWG N AVOVEWGIUN KOl @QIAIKN TIPOC TO TIEPIBAANOV YEWBEPUIKN €EVEPYEIX

UTIOpEl €0TW KOl Of XOUNAEC OXETIKA BOePUOKPATIEC VO AVTIKOTOOTNOEl OEIOAOYEC

TTIOGOTNTEC CLUUPATIKWV HOPPWV EVEPYEIOG, KOl TUYKEKPIPMEVO TOU TIETPEAQIOL, PE TIOAATIAA

OIKOVOUIKA 0@EAN. Oa ava@epBolpEe EIBIKA OTO TIETPEANIO, TO OTIOI0 OTIOTEAEL TO TIIO KOIVA

XPNOILOTIOI0VPEVO KOUCIUO BEpUOvVONG aTNV TIEPITTTWON Tou EAAaSIKOU Xwpou.

Ze KatolKia emigavelag 100 m , n ormoia Tapouaiddel opbry BEPUIKI) CUUTIEPIPOPA,

gival dnAadr KaAd POVWUPEVN KOl EUQAVICEl YEGN TIMK TOU OAIKOU CUVTEAECTH BEPUIKAG

A1aTEPATOTNTOC (AYWYIMOTNTAG KAl CLVAYWYILOTNTOC) Tepimov 0,6 W/m2K, 1o uyiog Twv

BEPUIKWV avayKwv aveEpxeTal ata 7 KW.

To OUVOAIKO KOGTOG TNG EYKATAOTOONC CLUBATIKNG KEVIPIKNC BEPUAvVANG,

QVEPXETAL YIO TNV OTO TT000 Twv 5.000,00 €.
H avdAuon tou Toparmavw Toooul ExEl w¢ EENC:

1. MpounBela kal eykatdotacn AeBnrootaciouv (AEBNTa, KOLOTAPA,

KUKAOQOPNTNG, 00xeiou S100TOANG Kal de€apeVC Kauaiuov) Tepimou 2.400,00 €.

2. MpounBeld KAl EYKATAOTACN GCUCKELWV XWPwV (BEPUOVTIKA

CWHATO, CWANVWOEIG, OIOVEUNTEG VEPOD, Kol OEPUOCTATEC XWPOU) TEPITIOU

KATAKOPY®A ZYZTHMATA T'AG®
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2.100,00 €.

3. HAEKTPOAOYIKEG  EYKATAOTACEI, GCUOTAUOTA  QUTOPATIOHWV

Ttepiov 500,00 €.

* ZINV TEPITIWON TNG KOTOOKELNG €vd0daTEdING €E€yKOTAOTOONG TO

KOOTOC OVEPXETAI GTO 0G0 Twv 8.000,00 €.

Ma v idl0 KAToIKio aTNV TIEPITITWAN TNE EYKATACTACNCG KAIMOTIOUOU JE
o00TNUO YEWBEPUIKNC EVEPYEIOG XAUNANG BEPUOKPATiag, TO KOOTOC KATAOKELNG

avépXETal 0To TI000 Twv 14.500,00 €.

1 MpounBela KOl  EYKATACOTOON  OUCKEUWV  PNXOvVOOTAGiou
(BeppavTAia, KUKAOQOPNTEC, OOXEI0 OIOCTOANG KOl OUTOUOTICHOI) TEpiTTOU

4.500,00 €.

2. MpounBeia  Kal EYKOTAOTOON OCUCKELWY XWPwV (BEPUAVTIKA
otoixeia aveploipa (fan coils), cwANVOOEIC, SIAVEUNTEC VEPOU, Kal BEPUOCTATEG

Xwpov) Tepimou 2.900,00 €.

3. Kotaokeurp yewBepUIKOD OUCTAUOTOG AVTANCNG BepuotnTac,

Tepimou 6.600,0 €.

4, HAEKTPOAOYIKEC ~ EYKOTOOTACEI], OUCTHUOTO  OUTOUOTIGHWV

Ttepimou 500,00 €.

* 3TNV TEPITITWON TNC KOATOOKELNG €vOOdOTIEDIOC €YKOTAOTOONC TO
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KOOTOC QVEPXETAI OTO TT00O Twv 17.500,00 £.

Ta TIAEOVEKTIUOTO TOUL CUGTHMOTOG GVIANONG YEWOEPUIKNG EVEPYEIQG,

€vavTl TnN¢g KEVIPIKNG BEpuavang opidovtal ota:

1. H Keviplkn BEppavaon attaitei HEYAAO XWPO YlO TNV EYKOTACTOON
TWV COUCKELWV TApaywyng {eotol vepoL, OTIOONKELONC KOULGIUOU, JlaPULYNG

KOUOOEPIWV OTNV OTHOCEAIPA KTA.

2. H kevipikn B€puavan Tapouaoidlel ouxva OKoBapoie( Katd 1N
AEITOLPYIO KOl POVIMWG Kivduvo pe TNV OTtapén @AOyag OTO UTIOYEID (XWPO

AeBnTootaaciou)

3. H Kevipikr BEpuavan araitei cuxva KabBopIoPO Kal puBUIcEIq Evw
ylo TIEPIOXEC TIOU ETIIKPATEl Begppokpacia KAtw Twv 5°C, araitei €181k
TpoBepuavaon  OT0  TIETPEAAIO 1)  TIOPOUCIAEl CUXVA  HUTTOUKWUOTO, AOYW
OTEPEOTIOINONG TNG TIOPOEPIVNG KOl TOU KEPIOU TIOU TIEPIEXETOI OTO TIETPEAAIO

B¢éppavanc.

4, TEANOC TO KOOTOC AgITOUpyiag HIOG eykataotaong BEpuavang yia
TIEPIOXEC XOUNAWV  Bepuokpaciwv, Popeia EANGda  mapoucidadel  amaltroElg
XProng €T 6 pAveg yia 20 WPEC TNV NUEPA, TIOU OTNV TIEPITITWAN TNG TIOAD KOAAG
MOVWONG OTtarteital evépyela meg tagng twv 25.000 kWh /étog. Ma t péon
TIEPIOXN NG Xwpag (ABnvwv) n €trola KatavaAwaon avepxetal ae 18.000 kwh. O1

OTTIOITHOEIC BEPUIKNG EVEPYEIOG AV CLUVAPTNON TNE €EWTEPIKNG BEpUOKPATiag yia
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N TIEPITITWON TOU TIETPEAQIOU gival:

Ogpuokpaaia
O&gPUIKN

akpaia Mepiodog Xpovog . Evépyeia
TtePIBAANOVTOG lox0¢g
(ouxvr)
°C month Qpeg kw kKWh
Xelpwvag
-5 6 17 7 30607
0 5 14 6 21006
5 4 12 5,5 14406
©¢épog
30 3 7 7 6307
35 3,5 8 6 8406
40 4.5 10 55 13506
>0voAo 36914
29412
27911

Mivakag 8.1: OegpUIKEC OATIAITNOCEIC OE GXECN HE TNV E€EWTEPIKN

Oeppokpaacia (Bpaxormoulog, 2006)

O pEooC €TNOIOC POBUOC EKPETAAANELONG TNG OEPUIKNG EVEPYEIOG TIOU
TIEPIEXETAL OTO KAUOIPO (TIETPEAAIO), O EYKOTOOTAOCEIC KEVIPIKWV BEPUAVOEWVY
avepxetal oto 75% (Otav n eykotdotoon Asmoupyei Tdpa TIOAD KOAd), Ol
EVEPYEIOKEG ATIAITAOEIG (ayopa TIETPEAaiov) avépxovTal e 34.000 kwh 1 2.900

kg TtetpéAaIo, IOV AVTIOTOIXEl o€ KOOTOC Tiepimou 1500,00 € etnaiwg.

To ovomua alomoinong NG  YEWOEPUIKNG  EVEPYEIOG  XAUNANG
Beppokpaaciog, TTapoualAdel yia TIG O1EC BEPUIKEC OVAYKEG BABUO EKPETAAAELONG

TIEPITIOU 4, HE OTIOTEAECPA Ol TIPOYMOTIKEG EVEPYEIOKEC KOATAVOAWOCEIC VO
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avépxovtal o€ 6.250 kWh /£to¢, TIou avTioTolXoUV 0g KOOTOG AEITOLPYIOG TIEPITIO
750,00 €. H olKovouIKOTNTO OTn Astovpyia  PETOEL Twv dU0  AUTWV

EYKOTOOTACEWY AVEPXETAI OTO TIOGO POVOo Twv 750,00 € avd £1oc.

Mo 1 Bepivp Tepiodo n eyKaTACTOON KAIMATIOMOU ME a&lomoinon tng
YEWBEPUIKNG EVEPYEIOG ATIOSIOEI TNV OTTAITOVUEVN WUKTIKI EVEPYEID PE ATIO000N
NG TAENC 4-TIAGCIOU KOl KOTOVOAMWVEL NAEKTPIKN evépyela  1.800 kWh. Ze
avTiBeon n Xpron CUCKELWV BIPEPOUC TUTIOL YIa TN KAALUYN TWV aVTICTOiXWV
OVOYKWV OTIOITEl KOTAVAAWGOTN NAEKTIPIKAG evépyelag OYoug 3.600 kWh. To
ETUTIAEOV ETNCIO KOOTOC AgITovpyiag avepxetal ae 400,00 €. Emiong 10 KOOTOG
TWV CUOKELWV BIPEPOUC TUTIOUL YIa TN KAALYN TWV OvVayKwV dPOocIopol avéPXETal

ot 2.350,00 €.

Me TO CUVOAIKO KOOTOCG TWV EYKOTAOTACGEWVY BEpuavang Kal dpoaicpol va
avépxetal age 6.950,00 € pe OTIOTEAECUO TNV ATIOCBECN TOUL ETUTIAEOV KOOTOUC
KOTOOKELIG TIOU TIOPOUCIALEL N YEWOEPUIKIT EYKATAOTACT] VO ETUTEAEITAI O XPOVO

MIKPOTEPO TV 14 €TWV.

MPETTEl VO TOVIOTEI OTI 0 OYKOG TWV EYKOTACTACEWY TWV GUOKELWV TOU
YEWBEPUIKOU CUOTHPOTOC Eival PIKPOTEPOG Katd 30% TOL XWPOUL TIOU ATIAITEI N
EYKOTAOTOON KEVIPIKNG BEPUOVONG PE ATIOTEAECHO TNV TIPAYUATIKI] (OUCIOCTIKN)
MEiwon TOu KOOTOUC KOTOOKEUNG AOYyw XpPriong MIKPOTEPOU XWPOU Ol O¢
EYKATOOTACEIC TwV OIUEPOUC TOTIOU KAIMATIOTIKWY OTIOQEVYETAl TIANPWG. ZTO

YEWBEPUIKO olOTNUa Ogv aTtalTeital de€apevr] TIETPEAAIOL Kal Ta TIPOPANUOTa
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TIOU aUTH ETUPEPEL (OOPEG, PUTIOL, KivOuvOod).

ZNUOVTIKOTATO TIAEOVEKTNUA E€TTIONG TOL CUCTAUATOC Eival n duvatdTnTa
XpPnong €10IKoU OUTOMATICPOoU, €@OCOV Ogv TIAPOULOIALEl KIVOUVOUG KOTA 1N
Asitovpyia. O AUTOPATIOPOC QUTOC UTIOPEL va gvepyoTtoindei amd amootacn (T.X.
MECW TNAEQPWVOUL), HPE OTIOTEAEGUA TO CUCTNUO VO EVEPYOTIOIETAl PEPIKWG, ME
TIEPITIOU PNOEVIKO KOOTOC AEITOLPYIAC KAl VO GUVINPEI TNV KATOIKia, 0Tav auth
gival yla kaipd oKOToiKNTn ¢ BeppoKpagia TTOAD KOVIO OTIC OEPUOKPOCIOKEG
OTTOITHCEIC PE OTIOTEAETHO TNV ETUTIAEOV HEIWON TOU KOOTOUC AEITOLPYIAC KAl TNV
peiwon ¢ KoatavAAwong evépyelog. H oUyKpior TOug HE TIC EYKATOOTAOCEIG
KAIJOTIOPOU e OTOIXEIO aveUIoTAPA 0dNyolv o€ aKOUN KOADTEPO OTIOTEAECUATO

TI0U cuVOWYI{oVTal GTOUC TIOPOKATW TTIVAKEC.

a/a Eykatdotaon Koaotog KatahapBavouevog xwpog
€ m*

Kevipikr @¢puavan 4.600,00 10 nr / YTtoyelo

2 Kevtpikr Oépuavon Kail 10 nr/ Yméyelo kai e€WT. -
KAIHOTIOTIKA S1ugpolq 6.950,00 £0WT. oTOIXElO
T0TI0L

3 Kevipikog KApatiopog 9.000,00 8 m*/ Tapdtoa
(koIvo cLoTNUA)

4 MewOepuIKn eykaTAOTOON
ME KABETO YEIOBEPUIKO 13.200,00 4,5 m2/ YTioyelo
EVOAAAKTN

5 FewBepuikn  eykOTACTOON
pe  OpIZovtio  YewBEPUIKO 9.500,00 4,5 T / Ymtdyelo
EVOAAAKTN

6 Fsmeapp!Kn sijorracraon 8.900,00 4,5 m2/ YToyeio
ME EVOAAAKTIN BAdAaocoag

5 Femeapp}Kr] z::yKamcrraon 8.500,00 4,5 m2/ Y moyeio
UE EVOAAAKTIN Aipvngh
Mivakag 8.2 Kootoq Kl KOTOAOUBAVOUEVOG XWPOG
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gykataotaoewv (Bpaxomouiog, 2006)

a/a Eykatdotaon AmtooPeon
‘ETn
1 Kevipikr @¢puavaon Mn ouykpicipo
2 Kevtpikn O¢ppavon Kal dluepoug T0TT0L 14
KAIUATIOTIKA
3 Keviplkog KAlpatiopog (kovo cloTnua) 6
4 FewOepUIKN)  €yKATAOTAON MPE KABOETO YEIOBEPUIKO
EVOANAKTN )
5 Fsmee'puu(n eyKotAoTOoon MHe opIdOVTIO YEWOEPUIKO OIKOVOIKSTEPN
EVOAAAKTN
6 FewOEPUIKN EYKATAOTAON HPE EVAAANAKTIN BAAacoaq OIKOVOUIKOTEPN
5 FeWOEPUIKI) EYKOTACTACN PE EVAANAKTN Aipvng OIKOVOUIKOTEPN

Mivakag 8.3:XuyKpPITIKOG Ttivakag artoofeong(BpaxomouvAog, 2006)
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9. NevikA ouuTiEPpACUOTA

JUUTIEPOAOHATIKA, N YEWOEPUIKN EVEPYEIQ Bewpeital Kal ival NTIIA HOPQH EVEPYEING.
'EXEl EAAXIOTEG €WC PNOAMIVEC ETUTITWOEIC OTO TIEPIBAAAOV, Ciyoupa UTIOTIOAAOTIAACIEG OE

OXEaN UE OAEC TIG AAAEC POPYPEC eVEPYEINAC (EKTOC TNG UOPAULAIKNG Kal TNE NAIOKNG).

Mépa amo Ta OTIOI0 OIKOVOUIKA O@EAN, N XPron NG YEWBEPUIKAG EVEPYEIOG
OUMBAGAEl otV €€0IKOVOPNON OUMPPBATIKWY KOuoiywv, Ta oToia BeRaiwg dev  eival
aveEAVTANTa. H eKPETAAAELON TWV JIOBECINWY YEWBEPUIKWY, ETUTPETIEI TNV agloTioinon
TWV CUMPPBATIKWV KOUCIUWY, €I0IKA TOU TIETPEANIOU, O OAANEC EQPUPMOYEC OTIOU aUTA Eival
KOTAAANAOTEPA /KAl N XPHON TOUC OIKOVOMIKA TIO CUMPEEPOLON, OTIWC AVOEEPONKE.
ZToudaIOTEPN OTIO OUTEC TIC XPNOEIC Eival Ol PETAQOPEC, OAAX Kal n Plopnxavia,
EIDIKOTEPO OTIC EQPUPHOYEC EKEIVEC OTIOL ATIANTOUVTAI LYNAEC BEPUOKPATIEG. ZE€ AUTEC TIC
TIEPITITAWOEIG, OUTE N YEWOePWIa, aAAG OUTE KOl Ol AAAEC OVOVEWOIPEG TINYEC EVEPYEING

MTTIOPOUV VO XPNOIPOTIOINB0UV AUECa, KUPIWG AOYw TNG SUCKOAIOG PETAPOPAC TOUC.

ETumAéov, 1N EKUETAAAELCN TWV YEWOEPUIKWY PELOTWY, TEPA  amo T
TIEPIBAANOVTIKA OQEAN, divel T dLVOTOTNTA VO KOTACKELAGTOUV TOTIKA MIKPEC HOVADEC
NAEKTpOTIOPAYWYNG (OLVNBWG MIKPOTEPEG Twv 100 MW). Q¢ OuveETEla autol TOU
YEYOVOTO(G, Ol YEWOEPUIKEG PHOVADEC UTIOPOUV VO EYKATACTABOUV G€ TIOAD UIKPOTEPO XPOVO
amo TIC MOVAJEC TIOU XPNOIPOTIOIOUY CUMPBOTIKA KAUCIUO, Ol OTIOIEC ETITIPOCOETWE, YIa
AOYOUC OIKOVOUIOG KAIUOTOG, £X0UV TIOAD PEYOAO pEyeBoC. MEpav TOUTOU, N TTOPAYWYr] TOU

NAEKTPIKOU PEVPOTOC KOBioTaTOl TIEPICCOTEPO QEIOTIOTN OTAV Ol YOVADEC TIAPAYWYNC TOU

68

KATAKOPY®A XYXTHMATA T'AO©



gival JIECTIOPUEVEC KAl OEV TIAPOULCIALETAI CLUYKEVIPWOT AlyWV HEYOAWV POVASWY OF HIA
Tiepioxr. Ol Xwpeg TIou SIOBETOLVY O&IOAOYO YEWBEPUIKA TIESIO TIPOTIMOUV VA avaTITUGC0LY
KOl VO EKPJETOAAEVOVTAL TIC JIKEC TOUC TINYEG OTIO TO VA €1I0AYOLV KAUGIUA YO TIOPAYwYT)
EVEPYEIOC. ZTIC XWPEC OTIOU UTIAPXOUV TIOAAEG EVOAAOKTIKEG AUCEIC yIO TO GKOTIO QUTO,
OVOPECO OTIC OTIoIEC KOl 1N yewBepuia, autry &v yevel TpoTiPATal, OIOTI a@' €vog
TIAPOUCIALEl AVTAYWVIOTIKO OIKOVOUIKO KOOTOC Kal a@' €Tépou divetal n gukalpio va
XPNOIUOTIOIEITaNl TO TIETPEAQIO O AAAEC EQPOPUOYEC YO TIG OTIOIEC N yewBeppia dev eival

KOTAAANARN, KaBw¢ dev gival EUKOAN Kal CUHEEPOLOA N HETAPOPA TNG.

‘Ocov a@opd TNV XPrNaon Twv avIAIwV BepUOTNTAC TIPOKEITAL OTIWG AN avapEPONKE
ylo PO OTIO TIG TIOAAEG SUVOTOTNTEG OEI0TIOINCNG TWV YEWBOEPUIKWVY TIEDIWV YIA TIC AVAYKEC
B¢puavong katl Po&ng twv Krpiwv. Ot aviAieg BeppoTNTOC EKPETAAAEVOVTAL €Va EAGXIOTO
At=5°c uTtopolV va KaAUYOoULV, PE UIKPO KOOTOC O€ NAEKIPIKI] €VEPYEID, TO OUVOAO TWV
amaItfoswy  ae  Bgpuavon Kol YPoén HEPOVWUEVWV  KOTOIKIWV, 1 KOl OAOKANPpwv
OIKOOOMIKWV CUYKPOTNHATWY, TIAPEXOVTOC TIAPAAANAC {ECTO vePO XpProng kab' oAo 1o

Xpovo.

‘ETOol, avaAoya HE TIC OLVATOTNTEC TOU YEWOEPUIKOU TOMIEVLTHPA KOl TIQ
(PUOIKOXNMIKEG IOIOTNTEC TWV PEVCTWV OQUTOU, TIPETEL VO OKOAOLONBei 0 OwWOTOC
UTTOAOYIOUOG TOU MEYEBOUC TWV AVIAMWV BeppoINTOC CE CUOXETION HE TNV UTIOAOITIN

€YKOTACTOON KAIUOTIOHOU.

Ta pNXavikd autd CUCTAUATA €ival TTIOAD OIKOVOUIKA OTnV AEITOLPYia Toug, agol

KOTOVOAWVOUV TOCON NAEKIPIKN evepyela (25% Tng Ttapayouevng), Tou Aiyo EETIEPVAEL TN
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OepUIKN EVEPYEID TIOU XAVETAI PE TA KALCOEPIA KOTA TNV BEpuavaon pe TeTpéAaio (20% tng

TIapayouevng).

To obOTNUO AUTO YeEWBEPPAVONG €ival aTTOAANAYHEVO ATIO TA OTIPOOTITA TNG AYyOPdC
TOU TIETPEAQIOU, O@OU Yyla TN AEITOUPYIa TOU XPEIGLETOl HOVO AlyO NAEKTIPIKO PeLPO Kal
TIapPAyEl OEPUAVTIK EVAPYEID OTIO TN YEWBOEPHIKNA, TIOU €ival MO EVAPYEID OULVEXWC

OVOVEOUMEVN, aVEEAVTANTI KAl dWPEAV dIABECIUN yIa KABE IS10KTNTN N XProTn KTipiov.

H egykatdotaon yewBepuavong PTtopel eDKOAA Kal pe Aiya €£€0da va PETATPOATIEL O€
oUOTNUA YEWKAIJOTIOMOU KOl VO POG TIPOOEEPEL A0 TN YEWBEPUIKI eVEPYEIA OXI POVO
B¢éppavon oAAa kal Yoén, kabBwg katl (eoto vepo (Ue boiler) yia TIC OIKIOKEG OVAYKEC.
AULTEC TIC OLVOTOTNTEG TIC TIPOOPEPEL IBIAITEPA OTNV EAANGSO, AOyw KAIiPOTOCG, VW OTa

Bopela KPATN XPNOIPOTIOIEITAl KUPIWE yia BEppavan Kal {eoTO VvePO.

MEIOVEKTNUO TWV CULCTNUATWY OUTWV, OTIOTEAEL TO ULVYPNAO OPXIKO KOGTOC
EYKOTAOTAONG, TIOU OTIWE QVOPEPONKE O@EIAETAN KUPIWCE OTIC dATIAVEC TWV YEWTPIOEWV Kal
TIOU PTIOPEI VO avVEBATEL TO XPOVO OTIOCBECNG, TIOPA TO TIOAD XOUNAG KOOTOG AEITOUPYIOG O€

10-14 £m).

To MEIOVEKTINUO OUTO HETPIALETAl, AYVWOTO TI000, OTO TO TIO XOPNAGO KOGTOC
ouvTAPNONG KOl TO HEYAAO XPOVO AEITOLPYIOC TOU EYKATECTNUEVOL YEWOEPUIKOU

EVOAAAKTN, TIOU €XEl LTTOAOYIOTE 0€ TIEPIcaOTEPA aTto 30 £1n).

AANO OULVOTO MEIOVEKTNUA, €ival To uPnAO picko Twv Poblv KAl CGUVETIWG

00TIOVNPWY  YEWTPNOEWY, AO0yw Tng Tudavrg amotuxiog avelpeoNng ETTAPKWY Yid

70

KATAKOPY®A XYZTHMATA T'AG®



EKUETAAELON TIOPOXWV LeaTOL vePoUL. Emiong, pikpry Ba pmmopoldaes va ava@epOei n 10x0¢

avda povada OyKou LTTESAQPIKOU LAIKOU.
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MAPAPTHMA

Aglypata epapuoyng texvoAoyiag Enercret

Norddeutsche Landesbank

To ktiplo auto Ppioketal otv TOAN AvoBepo NG leppaviag. XpnoiyoTiolei
EVEPYEIOKO aUOTNUA yio YPOEn Kal B€ppavan, To omoio Bagoiletal o€ EvepyelaKoUE TTUAWVEG
(oAeg) ka1 n dloCoTIoOPa TNG BepudtNTAC Yivetal pe Bepuosvepyny opo@r). H umeda@ikn
BeppotnNTa OTTOPPOPATE JIAPECOU TWV BEPEAIWV OTIO VEPO TO OTIOI0 METAPEPETAl PECW
OWANVWOEWV EVOWHOTWHEVWY OTIC KOAWVEC Twv Bgpgliov Tou KTipiou. ‘OTav UTIAPXEL
avaykn Yoéng n Bepuokpacia tou uteddgoug (13°C) xpnoidoTiolsital AUECA, VW Yia TNV

Bépuavaon pecoAaei pia avtAia BepuodTNTOC.

To £pyo attoteAeital and 122 tuAwveg (OTNAEG) okupodepatog dlapeTpoL 90 cm Kal
pnkoug 20 m. To OA0 cUoTnua aTttoteAsital anmo 37000 M CcwWANVWOoEwvV. Ol TIVAWVEC
KOTOOKELAOTNKAV ETTI TOTIOU AOYW TOU HeyEBoUC TouC. Ma va eTtitevxOei n BEppavon/Poén
TwV OWMATIWV TOL KTIPIOL, TO VEPO KUKAOPOPEI SIOUECOL UOVAdWY aTIOPPOPNCNE Ol OTIOIEG
Bpiokovtal OTIC 0pOPEG KOl GUVOEOVTAl PECW CWANVWY EVOWHOTWHEVWY CGTO0 OKUPOJEUQ
¢ 0poPNG. Ol GUVOAIKA OKTW (8) TIAAKEC TV 0POPWV TOU KTIPIOUL TIEPIEXOUV 505 POVAdEC

OTIOPPOPNONC ATIOTEAOVMEVEC aTIO 77000 M CWANVWOEWV.

ZUYKEVIPWTIKA OTOIXEIO TNE eykaTdoTtaong Enercret Tou Ktipiou
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Avvatotnta Puéng 350 kW

Avvatotnta 8éppavang 150 kW

Emola mapaywyn Yoéng 80 MWh

Etiola tapaywyn 8€puovang 80 MWh
Pago

To KTiplo autd €ival éva epyootdalo mapaywyng €tiketwv (Labeling factory) 1o

oTtoio Bpioketal atnv TOAn Grabs tng EABeTiOC.

Ma v vAomoinon NG TeXvoAoyiag Enercret xpnowormomiénkav 570
TIPOKOTOOKEVOCOUEVOl EVEPYEIOKOI TIVAWVEC ATIO OKUPOJEPO EVIGXUMUEVO HE OTOGAL, Ol
ottoiol €xouv OlOPETPOL 40 cm. Ol EVOWHOTWHEVOlL OTOUC TIUAWVEC CWAAVEC E£XOULV
e€wTePIKN OIAPETPO 20 cm, TO O OUVOAIKO HNAKOC TWV CWANVWOEWV OVEPXETOl OTA

95000 m.

Columbus Center

Eumopikd  kévipo otnv TOAN Biévwn g AuoTpiag.

JUYKEVTIPWTIKA OTOIXEIO TOL KTIpiou:
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ZUVOAIKO €uBadov

Eupaddév Xwpou KaTaoTnuATwY

Eupadov xwpou ypageiwv

EpBadov xwpou uTtoyelog

otabuevong (parking)

Xpnowotomenkav 300 evepyelakoi TTuAwveg dlauetpou 120 cm pe pnkog 7
W¢ 12 M ol OTIoi0lI KATOIOKELAOTNKAV ETTI TOTIOU, KOl EVOWHATWONKAV OTO OKUPOSEP
TO OTtoio0 €iXe TNV popen toixiou teEXvoAoyia diaphragm well guvoAikol epfadol

12400 m2. T o OAo cUotnua dlaTpéExetal amd 90000 m OCWANVWV ECWTEPIKNG

dlapétpou 25 cm.

45000 m2

16000 m2

7000 m2

700 m2

ZUYKEVIPWTIKA OTOIXEIO TNG EYKATACTAOTG enercret Tou Ktipiou

Avvatotnta Poéng

Avvatoétnta 8éppavaong

Etiola apaywyr] Ppoéng

Etola tapaywyn 6€puavang

Bregenz Arts Centre

To kTiplo oteyadlel 10 Kévipo Texvwv

KATAKOPY®A YZTHMATA T'AG®

1400 kW

1200 kW

1670 MWh

660 MWh

N¢ TIOANG Beregenz tng Avuatpiag.
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XpnolgoTtoiénke texvoAoyia diaphragm well (yio 10 yewevOAAAKTIN) O GLUVOLACUO e

OPOYEC OTIO GKUPODEPD EVIOXUVUEVO HE OTOAAL

OIKOVOUIKG OToIXEio oUyKpIoNnG NG eykatdotaong Enercret tou Kuipiov pe

ouupatikny pEBodo BEpuavonc-Pueng.

ZUUBaTIKA
Enercret
pEBOSOC
Koaotog eykatdotaong yia
880.000 € 2.480.000 6
Bépuavan kail YPuén
Etmolo KOOTO(
AglToupyiag yla 5.1006 5.100 6
B¢pilavong
Juvtnpnon 7306 £/~ aMKA
Enercret
Z0UvoAo 2.550 6
Evepyelaoko 1.820 6 13.100 6
Etol
0 KOOTOC
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Administrative Building

TO KTPIOKO OUTO CLYKPOTNUAO PpiokeTal otnv TOAn Bolzano tng ItaAiag, otnv
mieploxn] Touv N. TupoAou. ATIOTEAEiTOl OTIO TPIO ETUPEPOLC KTIpIA ETTA OPOPWV UE Tpia
eMmimeda vTIoyEiWV OTo KaBEva. H OAOKANPwWON TNG KOTAOKEUNG €ylve péca oto 2004. H
KOTOOKELI TOU YEWEVOAANAKTN E£ylve €TTi TOTIOU. ATIOTEAEITON Ao GUCTNPA  OXNHOTOG
opldovtiag TIAAKOG pe €ktaon 6000 m , oto oToio £xouv ToTto0eTNOei 110 povadeg (23500
m CWANVWOEWV dIOPETPOL 25 mm) pe amootacn 30 cm peTagl toug. lMa TNV PeTagopda
TOU VEPOU OTO KTiplo xpnoiyortorjonkav 340 oTHAEG p€ca og XaAUBAIVOUC CWANVEC PIKOULG
15,30 m kai dlopeTpouv 193,7 mm. e KABe cwAnva ToTtoBetrOnkav dVo Bpoyxol (loops)
aTo TETOIEC OTNAEG (OUVOAIKA 4 avd CwArvVa). To GUVOAIKO PAKOG TWV CWANVWOEWY ATAV

20000 m.

ZUYKEVIPWTIKA OTOIXEIO TNE eyKaTAoTaONC Enercret Tou Ktipiov

Avvatotnta Poéng 80kw
Avvatotnta €puavang 370 kW
Etola mapaywyn Yoéng 134 MWh
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Etola mopaywyn 8ppavong 450 MWh

Keble College Oxford

To ktiplo avuto avrkel oto Keble College 1o omoio Bpioketal O&popdn tng M.
Bpetaviag. Agopd lMa tnv vAoToinon Tng TEXVOAoyiag enercret xpnoiyormoménkav 15
EVEPYEIOKOI TTUAWVEG OlapeTpou 750 mm kol pikoug 125 m kot 14 egvepyelakoi
TIVAQVEG SlOPETPoOU 600 MM Kol Urkoug 7,5 m, ol OTtoiol TOTIOBETHONKAY TIAPAAANAD
METOEL TOUC €101 WOTE VA OXNMUOTI(OUV TOIXOUC EVEPYEIOKWVY TIVAWVWVY. Ol TIUAWVEG
auToi Bpiockovtal Pyev 0TO XWPO TNG BePeAiOoNg aAAG dev dEXOVTAl KavEVA PEPOC OTIO TO
Bapog TOUL KTIpioL, OTIOTE O&vV OTIOTEAOUV PEPOC TNG (PEPOLOOC KOTOOKEUNG.
EEuTInpetolv povo T0 oUOTNUO TOU YEWEVOAAAKIN. KOTOOKELAOTNKOV OPW( Kal 61
EVEPYEIOKOI TTIVAWVEC SIOPETPOU 450 mm Kal PrKoug 5 m, ol oTtoiol @épouv To Bapog
TOU KTipiovu (BepeAiwon), Ol OTIoI0I TIAPEXOUV KAl OTHPEIEN OAAA KOl €ival TURUA Tou
YEWEVOANAKTN. Ol EVOWHATWHEVOL OTOUC TIVAWVEG OwANveG gival Tutov PH-HD €xouv
AlaPeTpo 20 mm Kal Taxo¢ 2 mm. Zxnuatidouvv 41 Bpoyxoug (100ps) urkoug 150 m
(TrepAapBAaveTal KOl T0 PJEPOCG TOLC TO OTIOIO €ival EVOWUOTWHEVO OTOUC EVEPYEIOKOUG
TIUVAWVEG, KOl TO TUNUO TIOU PBpioKeTal €KTOC OUTWV). TO OUVOAIKO MNRKOG TWV

OWANVWOEWV avVEPXETAl oTa 6150 m.
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ZTAdIa PEAETNG Yia eyKataotaon Enercret

1.MNapapetpol

MewTteXVIKEG MNapapEeTpOl

Ol YEWTEXVIKEG TIOPAUETPOL Ol OTIOIEC KATAypA@OvVTal GTNV @Acn aUTr 0QOPOLV

otnv dIAtagn Twv €0AQPIKWV OTPWUATWY KOBWC Kal OTIC TIOPOKATW MPNXOVIKEG TOUG

1O10TNTEC:
. Ogpuokpaaoia
. OEPUIKN AYWYILOTNTA
. OepUOXWPNTIKOTNTA
. BdaBo¢ Tou uttdyeiov vdpPoPOpou opilovia
. AiebBuvan Kal Tax0TNTA NG POrE TOL UTIOYEIOU VEPOU (OV UTTAPXOUV)

AoUIKEG MapApeTpol

Ol JOMIKEC TIOPAPETPOI TIOU TIPETIEL VA Eival dIOBECIPEG KATA TOV TIPOOXediaoua,

TOUG dlaPOPOULCE LTTOAOYIOHOUG KOl TNV TIPOCOH0IWAN HIOG eykataotaong Enercret sivai:

. TOTog Kol peEyeBog Twv BepeAicov  (dIGUETPOC, MNAKOG, TIAGTOC,

TIUKVOTNTA LAIKOD)

. BdaBog¢ tng Bepericoong (o€ axéon PE TNV ETIIPAVEIA TOL £OAEQOUC)

. Kdatoyn tou Ktipiou n otoio TtapIoTd tnv 0€on twv BgpeAinv
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(TIPETIEI VO UTTIAPXOUV TOUAAXIOTOV TA TIPOCXEDIO TOL UTTIO KATOOKEUT KTIPiov)

KATAKOPY®A XYZTHMATA T'AG®



. NETITOPEPEIEG TWV TUXOV ETUPEPOLC EVIOXVOEWV TNG OOMNE TOU

KTIpiou

. Kavoviopog rtoAeodopiog Tou 1IoXVEl OTNV EKACTOTE TIEPIOXN

H eykatdaotaon Enercret dev emnpeddel TNV IKAVOTNTA, TIG IOIOTNTEC OUTE TNV

oo g Bepeiinwaonc.

Evepyelakég TTapAPETPOL

Ma va propecel va oXedlaoTel pia eykatdotaon Enercret pe OUYKEKPIYEVN
EVEPYEIOKI amodocon, Ba TIPETEL va €ival €K TWV TIPOTEPWVY YVWOTEC Ol EVEPYEIOKEQ
ATIAITACEIG TIG OTToie¢ Ba KANOEi va kaoAUWel. MNa 10 okoTd auto Ba TIPETEL va gival
YVWOTEC Ol PEYIOTEC EVEPYEIOKECG aTtaITNoEIlC -peak demand- (yia B€puavon kot Yoén)
TOU KTIPIOL, KABWC KOl N PNVICiO KATOVOPK] TOUC. TNV TEPITITWON MAAICTA TIOU
QVOMEVETAL VA UTIAPXOUV KOl TIAPATETAPEVEC TiEpiodol BEpuavaong n kai Poéng -ol OTIoiEg
oev Ba divouv TNV duvatoTNTO OTO CUCTNUA VO ICOPPOTIEI GUVTOPO KAl VO OVOTIANPWVEL
NV OegpudINTA TIOU a@AIPEITAL 1 OTIOdIdETAl O QUTO-, TOTE OO TIPETIEl VA UTIAPXEL
ETUTIPOCOETO KAl TO AETTOPEPNC ava@opa (oe eBdopadiaia BAaan) TNG KATAVOUNG Twv

EVEPYEIAKWV OUTWV ATIAITATEWVY.

doppeg AedopEVWV

‘OAa T OTOIXEIO TIOU aVOEEPONKAV KATAYPAPOVTAlI CUYKEVIPWHEVO OTA EVILTIO
@OopHUWV | KOl 2 Ta OTIoia CUPTIANPWVOVTOL KOl UTIOBAGAAOVIOl TNV ETAIPEIO yIa TNV
EKTIOVNOTN TNG TIPOPEAETNG. AgiyHoTa TV eVIUTIWV OUTWV TIAPATIBEVTAL 0TO TEAOG TOU

KEPOAQIOL QLTOU.



2. daocelg ZXEdNGUOU

MPOKOTOPTIKEG MEAETECG

2V @don autl Kabopiletal 10 €dv Mo eykatdotacn Enercret sival TeEXVIKA
KatopOwt Kal OIKOVOUIKA Biwolun (Me Bacn Ta uvmoPAnBévia  oOToIxXEia TOU
ova@EEPBNKaY avwTépw). Ed® AdpBdvetal um' oYV Kal n -tuxov- TpolTdpyxouvcd
KAIJOTIOTIKI]  €YKATAOTOOT], OTav BERala ava@epoOuaoTte Ot 1N KOTACKELACGUEVA

KTipla.

Zuvnlweg, aTnNV TIAEIOWN@Ia TV TIEPITITWOEWY YIO KTipla pe Babid Bepeliwan, n
gykataotacon Enercret gival Kal TEXVIKA KOTOPOBWTr] OAAA KOl OIKOVOMIKA Biwalun. Ol
OKOAOUBEC TIMEC POC OIVOUV HIO YEVIKN EKTIUNGN TWV TUTIIKWV TIHWV TNG EVEPYEIOKNC

OTTI0000TNC TIOU AVOPEVETAL OTTO SIAQOopPa OTOoIXEIO Ylog eykataotaong Enercret:

Evepyelokog TuAwvag
40 - 60 W /n1 pnkoug
Aldpetpog 30-50 cm

35 W /12 etugavelag n oroia
Evepyelokog TTuAwvaG

Bpioketar ¢ emagny pe TO

Aldpetpog >60 cm
£d0@og
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30 W /m2 smugpavelog n oroia
Evepyelako Toixio

Bpioketar o' emagn pe TO
(Diaphragm wall)
€00@0¢

15-30 W/m2 em@aveiag n

Eda@ikr) TIAGKO oTtoia

Bpioketar o' emagry pe 1O

£00(0og

Ol TTapamnavw TIMEG SI0QOPOTIOIOVUVTAI OTIC TIEPITITWOEIC OTIOU €XOUE LTIOYEIA PON
VEPOU, TIOPOTETAHPEVEG TIEPIOOOUC BEppavang - WOENG, XOPNAN BEPHOXWPENTIKOTNTO KOl

XOUNAN OEPUIKT] OyWYIHOTNTA TWV TIETPWHATWY TOU UTIESAPOUC,.

2 XeBI0CHOC CWANVWOEWV

2TV @ACN OUTH EKTIOVEITAL 0 PNXOVOAOYIKOC OXeSIONOWOC TNG OIATAENG TwWV

OWANVWOEWV.

2 X€dIOOPOC eyKaTAOTAONC (KATAOKELNC)

2NV @acn autr oxedladetal 0 TPOTIOG TOTIOBETNONG TOL €EOTTIAICUOU GTO KTiplO.

H oAn dadikaoia xwpiletal og diagopa oTadla Kol AdpBdvovtal vt oYV Tuxov
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akpaieg ouvvonkeg. Emiong yivovtal SOKIPEC TOU TIPOG EyKATAOTAON €EOTIAICUOU TIPIV TNV
TOTI0BENON TOU, WOTE va dIATIOTWO00V TUXOV OUCAEITOLPYIEC NI TTOPAAAYEIC KOl va

010pBwOOoLV TIpIV TNV PETAPOPA OTO £pPYO.

Mpocopoiwan

2NV @aon autr yivetal n TeEAIKN OOKIUN PACEl OAWV TWV TIPONYOUPEVWV
OTOIXEIWV, TIOPOPETPWY Kal TIPOOXEdiwV. Me Tn Xpron €EEISIKELPEVOL AOYICHIKOU
yiveTtal Tpocopoiwaon TG OCUVOAIKNG egyKataotaong Enercret o€ nNAEKTIPOVIKO
UTTIOAOYIOTH, KOl 0a@oU €€axBolv dla@opa aTtoTEAECUATA, O&lOAOYyOUVTal, Kal aTnV
OULVEXEID PByaivouv Ta TEAIKA CUPTIEPACHOTA, YIiVOVTOl Ol KATAAANAEG OI0POWUOEIC T
CUUTIANPWOEIG (av  UTIAPXOUV) KOl TO €pyo TEPVA OTNV @QACT NG KATOOKEULNC
OKOAOUBWVTOC TNV TIOPEia TIOU €XEl ATIOTUTIWOEI oTNV TIPonyovuuevn @acn (oXESIOCHOC

gyKataoTaonq).
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Energy piles Energy diaphragm walls Energy foundations

Questionnaire 1. Geotechnical and structural data

Project:

Nature of soil at proposed installation site (if possible, include copy of soil investigation report):

In-situ concrete piles: Quantity: Diameter: Length:
Prefabricated piles:  Quantity: Cross Section: Length:
Diaphragm wall: Thickness: Length: Depth:
Level of groundwater below ground: Lowest: Highest:

Depth oftop edge of foundation slab below ground:

Moisture content of soil at construction site (e.g. dry, damp, very damp):

Temperature of groundwater or soil at construction site:

Min. temperature: °C in the month of:
Max. temperature: °C in the month of:
Groundwater flow velocity: Direction of flow:

Statutory requirements:

Please include the following drawings:
Basement plans and cross sections showing service/utility rooms. Foundation plans showing
distribution of foundations (in-situ piles, prefabricate piles, diaphragm walls, slabs)

Note:

Nagele Energie- und Haustechnik GesmbH cannot accept any warranty obligations whatsoever if provided with
inadequate or incorrect technical data. This information serves as the basis of calculating the capacity of the absorber
system.

Company: nagele
energie- und haustechnik gmbH
Date:
Bundesstra6e 24
Signature: A-6832 Rothis
Tel. 0043/5522/3627-404
Fax 0043/5522/3627-400
e-mail: info@enercret.com
www.enercret.com

Concrete Absorber Technology — Basic Spezifications
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Energy piles Energy diaphragm walls

Questionnaire 2: Energy requirements

Project:
Heating Heating Energy Cooling Cooling
Capacity Requirement Capacity Energy
(kW)  -Annual Spread (kW) Requirement
(kwh/Month) -Annual
Spread
(kwWh/Month)
January
February
March
April
May
June
July
August
September
October
November
December

Maximum temperatures: absorber systems fluid -in:

Minimum temperatures: absorber systems fluid -out:

Company:
Date:

Signature:

Concrete Absorber Technology - Basic Spezifications

Energy foundations

Heating Cooling Energy
Energy Requirement
Requirement  -Weekly Spread
-Weekly Spread (%/day)

(%/day)

MON MON

TUES TUES

WED WED

THUR THUR

FRI FRI

SAT SAT

SUN SUN

Total 100% Total 100%

°C

°C

nagele
energie- und haustechnik gmbH

BundesstraBe 24

A-6832 Rothis

Tel. 0043/5522/3627404
Fax 0043/5522/3627-400
e-mail: info@enercret.com
www.etft$feret.com
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