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nEPIAH4JH 

To yEw8EPIJIKO rrEoio LOUOOKiou I3pioKETOI OTO OUTIKO aKpo TOU EVEpyOU Ilq>OIOTEIOKOU TO~OU TOU N. 
Alyoiou KOI orroTEAEi EVO orro TO KoAUTEpO EPEuvIlIJEVO mOlo Tile; xwpoe; IJOe;. LTOXOe; Tile; Epyooioe; 
EivOi 11 o~loMYllOll TWV urroPXOVTWV OlO1XEiwv KOI 11 OIEPEUVIlOll m80vwv Eq>OpIJOYWV TWV 8EpIJWV 
VEpWV Tile; mploxf]e;· E~ETOOll TWV urropxouowv yEWTpf]OEwv rropoywyf]e; EOEI~E OTI TpEIe; orro 
OUTEe; 13 piOKOVTOI OE KoAf] KOTaoTOoll, EVW 01 KEq>oAEe; 000 aMwv rropoywylKwv yEWTpf]OEWV EIVOI 
KOTWTPOIJIJEVEe; Myw olal3pwOlle;. H EVEpyEIOKf] o~lorroilloll TOU moiou LouooKiou EIVOI Eq>IKTf], 
rropa Til oXET1Ka IJEyaAIl orrooTOoll lOU rrEoiou orro TIlv mploxf] TWV Eq>OPIJOywv, IJE Til XPf]Oll 
EvoMoKTwv 8EPIJOTIlTOe; KovTa 010 rrEoio KOI ErrovElooywyf] TWV pWOTWV urro rriwIl OlOV 
TOIJIEUTf]pO. npOKOTopKTIKf] TEXVIKO-OIKOVOIJIKf] IJEAETIl EXEI oEi~EI OTI 0 xpovoe; orrool3wIle; TWV 
EyKOTooTaoEwv KOI TOU OIKTUOU IJETOq>opae; TOU yAUKOU VEPOU, rropa Til IJEyaAIl orrooTOOll (7 km), 
EivOi IJOVO TplO XPOVIO mpirrou. 

UTILIZATION OF GEOTHERMAL FLUIDS IN THE SOUSSAKI FIELD, AG. 
THEODOROI, CORINTH AREA 

Fytikas M.\ and Andritsos N. 2 
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ABSTRACT 

The interesting geothermal field of Soussakl lies at the far western end of the active volcanic arc of
 
South Aegean. The Soussakl area shows many signs of important hydrothermal activity, due to
 
tectonic active faults. Several exploratory and productive wells have been drilled by IGME, while
 
two deep exploratory wells were drilled in 1991. The aim of this work is to assess the existing
 
geothermal data of the field and to investigate possible applications of geothermal waters. Several
 
production wells are still in good condition and operable, while the heads of two other wells (which
 
exhibited the highest water temperature in the region) were totally damaged by corrosion. Despite
 
the relatively long distance between the production wells and the site of thermal applications (6-7
 
km), the energy utilization of the Soussaki waters is possible through the use of primary corrosion

resistant heat exchangers to the lower temperature freshwater supplying the heating system. A
 
gross feasibility study shows a simple payback period of three years for the whole heating systems,
 
including the drilling of two new wells and the heating circuit.
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EILAfOfH 

H xwpa lJa<; £ivai 10IaiTEpa EUvorWEvll OOOV a<popo OTllv (JTTap~1l YEw8EPIJIK~<; EVEPYEla<; Kal Ta 
TEAEUTaia TplOVTa TTEVTE XPovla EXEI ylVEI a~loAoYIl ~aOlK~ EpEUVa (Kupiw<; aTTO TO IrME) Yla TOV 
EVTOTTlOIJO Kal xapaKTIlPIOIJO TWV yEw8EPIJIKWV TTEoiwv OE OAIl Til xwpa. H EAAaOa, lJa1';1 IJE TIlV 
ITaAia Kal TIlV nOpToyaAia, £iVai 01 IJOVE<; XWPE<; TIl<; EupwTTa"lK~<; 'EvWOIl<; OTI<; OTToIE<; UTTOPXOUV 
TTEoia UI.jJIlA~<; Ev8aATTia<; (IJE 8Ep1JOKpao1E<; IJEyaAUTEpE<; TWV 150°C). ETTloll<;, Il xwpa lJa<; 0la8ETEI 
TTAIl8wpa TTEpIOXWV, Kupiw<; OTllv KEVTPIK~ Kal SopEla EAAaOa Kal OE vllOIO TOU Alyaiou, IJE 
8EPIJOKpaoIE<; TaIJIEUT~PWV TTOU TTpOOEyyi1';ouv TOU<; 100°C, 'Eva aTTo Ta 0XETIKO KaAa EPEUVlllJEva 
yEw8EPIJIKO TTEoia xaIJIlA~<; Ev8aATTia<; TIl<; xwpa lJa<; £iVai Kal TO TTEOio LouoaKlou, KOVTO OTOU<; Ay. 
0wowpou<; Koplv8ia<;, napo TO a~loAoyO yEw8EPIJIKO TTAOUTO, Il a~loTToillOIl TIl<; YEw8EPIJIK~<; 

EVEpYEla<; OTIl xwpa lJa<; Eival IJIKP~, 10iaiTEpa av OUyKpl8Ei IJE TI<; E~EAI~EI<; OE OAAE<; XWPE<; 
(Andritsos et ai, 2007). 
LKOTTO<; aUT~<; TIl<; Epyaoia<; Eival Il oUyKEvTpwOIl Kal a~loMYIlOIl TWV yEw8EPIJIKWV OEOOIJEVWV TOU 
TTEoiou LouoaKiou Koplv8ia<;, Il KaTaypa<p~ TIl<; KaTooTaoll<; TWV uTTapxouowv yEw8EPIJIKWV 
YEWTP~OEWV OTllv TTEPIOX~, Ka8w<; Kal Il olEPEuvllOIl TT18avwv E<paplJoywv TIl<; YEw8EPIJIK~<; 
EVEpYEla<; IJE TTapoAAIlAIl TTEplypa<p~ TWV aTTapaiTIlTwv EPYWV UTTOOOIJ~<; TTOU aTTalTOUVTaI Kal TWV 
OIKOVOIJOTEXVIKWV OUV81lKWV TTOU 8a TTpOKUI.jJOUV. 

2 EPEYNHTIKH LlPAHHPIOTHTA HO nELlIO LOYLAKIOY 

H TTEPIOX~ LouoaKiou ~piOKETaI OE Eva 10iaiTEpa EVEpyO yEWAOylKO xwpo: OTO aVaTOAIKO OPIO TIl<; 
EVEPY~<; TEKTOVIK~<; TO<pPOU TOU Koplv81aKOU KOATTOU Kal OTO OUTIKO OKpO TOU EVEpyOU ll<palOTEIaKOU 
TO~OU TOU vOTiou Alyaiou. fla TO Myo aUTO Il TTEPIOX~, IJE TTOAAE<; ETTI<paVElaKE<; UOp08EPIJIKE<; 
Evo£i~EI<;, ETTlAEXTIlKE aTTO TIlV apx~ TIl<; OEKaETia<; TOU 1970 w<; lJia aTTo TI<; yEw8EPIJIKO 
Evola<pEpouoE<; TTEpIOXE<; TOU EAAaolKou xwpou, aTTo TOV EIJTTEIPOyvWlJova TOU OOLA Ka8. G. 
MarinellI. 01 TTPWTE<; EPEUVE<; yla TOV EVTOTTlOIJO yEw8EPIJIKOU TTEOiou OTllv TTEPIOX~ 

TTpaYlJaTOTTOI~8IlKav aTTO TO IfME Tllv TTEpiooo 1971-1975, AKOAOu81l0E TO 1979 AETTTOIJEP~<; 

YEwXIlIJIK~ EpEUva IJE oEIYlJaTOAlll.jJiE<; Kal XIlIJIKE<; avaAUoEI<; OEIYIJOTWV vEpwv-aEpiwv. Ev OuvEXEia, 
Il LlEH aVE8wE OTO IrME TTOAUTTAEUPIl YEw8EPIJIK~ EpEUva (YEWAOYIK~, UOPOYEWAOYIK~, YEwXIlIJIK~, 

YEW<PUOIK~ IJEAETIl TIl<; TTEPIOX~<;), EVW Il lOla EKTEAWE OKTW YEWTP~OEI<; 8EPIJ0~a8IJioa<;, IJEOOU 
~o80u<; 100 m. ATTOTEAWlJa TWV EpEUVWV aUT~<; TIl<; <POOIl<;, OE ouvouaolJo IJE Tllv apXIK~ TOU IrME, 
~TaV 0 EVTOTTlOIJO<; lJia<; TTEPIOX~<; 8EPIJIK~<; avwlJaAia<; IJE KUKAo<popia 8EpIJWV pEUOTWV OE IJIKPO 
~o81l: 63-73°C OE ~o81l EW<; 180 m. H TTEPIOX~ aUT~ ~piOKETaI Kuplw<; OTO SA TIJ~lJa TIl<; TTEolooa<; 
TOU LouoaKiou Kal Tllv TTEPIOX~ 0EIOXWIJa (LX, 1). fla Til IJEAETIl TWV 8EpIJWV Uopo<popwv, TO IrME 
TTpOXWPIlOE TO 1988 OTllv EKTEAWIl TTEVTE VEWV EPEUVIlTIKWV-OEIYlJaTOAIlTTTIKWV YEWTP~OEWV (fE-1, 
fE-2, fE-3, fE-4 Kal fE-5) OE ETTlAEYIJEVE<; 8EOEI<; TIl<; TTEPIOX~<; LouoaKiou. LTIl OuvEXEla, 
EKTEAEoTIlKav TO 1989 TEOOEpl<; YEWTP~OEI<; EpEUva<;-TTapaywy~<; IJEyoAIl<; OlalJETpOU (fn-1, rn-2, 
fn-3 Kal rn-4). 01 OOKllJaOTIKE<; aVTA~oEI<; TTpaYlJaTOTTol~8llKav aTTo TO IrME TO 1990, EVW TO 1991 
0IEvEpy~8IlKE lJia OOKIIJ~ XP~oll<; UTTOyEIOU EvaAAaKTIl 8EpIJOTIlTa<; IJE Evola<pEpOVTa aTTOTEAEOlJaTa 
OE lJia aTTo TI<; YEWTP~OEI<; EpEUva<;-TTapaywy~<;. 01 EpEUVE<; aUTE<; KaTEAIl~av OTO OUIJTTEpaOlJa OTI 
OTllv TTEPIOX~ UTTOPXEI yEw8EPIJIKO<; TaIJIEUT~pa<; IJE 8EPIJOKpaoiE<; pEUOTOU TTOU KUlJaivoVTaI aTTo 50 
EW<; 77°C, OE ~o81l aTTo 120 EW<; 200 m, IJE EAaXIOTIl aTToA~1.jJ11J1l TTOOOTIlTa YEw8EPIJIKOU PEUOTOU 
5,1 EKaTOlJlJupiwv m3 Ta 8EpIJO pEUOTO <pIAO~EVOUVTaI OTa VWYEV~ KAaoTIKo 11';~lJaTa TTOU 
KaAUTTTouv TOU<; ao~wToAI80u<;-00AOlJiTE<; Kal OTO avwTEpo KaTaKEPlJaTlOIJEVO TIJ~lJa TWV 
0<ploAi8wv TTOU UTTOKEIVTaI TWV vWyEvwv 11';IlIJOTWV. To 1991, Il TTEPIOX~ 1Jl08w81lKE aTTo TO ynAN 
OTIlV TOTE fEMEE A.E. (8UYaTPIK~ TIl<; ETSA) yla Til OIEPEUVIlOIl Kal a~loTToillOIl TOU TT18avou ~a8Eo<; 

YEw8EPIJ1KOU TaIJIEUT~pa IJE KaTOAAIlAE<; YEWTP~OEI<; EpEUva<;-TTapaywy~<;. To TTpoypalJlJa 
UAOTTOI~8IlKE IJE Til ouvEpyaoia fEMEE, IrME Kal SRGM faAAia<;. 'YoTEpa aTTO EpEUva Kal 
ETTavEKTilJllOIl TWV OTOIXEiwv TWV TTPOIlYOUIJEVWV EpEUVWV Ka80pioTIlKav 01 8EOEI<; TPIWV 
YEWTP~OEWV, TTOU EKTEAEoTIlKav TO 1992. H TTpwTIl (5-1) OUVOVTlloE TOV TTpwTo-PIlXo YEw8EPIJIKO 
TaIJIEUT~pa, TTOU <pIAO~EVEiTai OTOU<; 0<ploAi80u<; Kal EiXE EVTOTTlOTEi aTTo TI<; TTaAalOTEpE<; EpEUVE<;, OTa 
~o81l TWV 250-290 m, IJE 8EPIJOKpaoiE<; 77-78,5°C Kal TTapox~ 60-90 m3/h, 
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LTil OUVEXElo EVTOmOE l306Lmpo raj.JIWT~po ora 130611 TWV 588-902 m, j.JE 6Epj.JOKpooio 62-63°C KOI 
nopox~ 120-160 m3/h, nou q>IAO~EVEiTOI OE DOAOj.JITIKO nnpwj.JOTo. LTil DEUTEPil 130610 YEWTPilOil 
(S-3) j.JoMov DEV npOEKUljJoV noM ooq>~ OTOIXEio yla TOV PllXO raj.JlwT~pa, EVW ra PWOTO TOU 
l3a6uTEpou raj.JlwT~pa Eixav 6Epj.JoKpaoio xaj.JIlAOTEPil Kare] 5-1O°C ana aUT~ TIl<; S-1. TtAO<;, 11 
PIlX~ YEWTPilOil S-2 avopUx61lKE yla TIlV £TIaVEloaywy~ TWV pWOTWV KOTO TIlv OVTAilOil TWV 
npollyouj.JEvwv. 

ynOMNHIIA 
o EP£UV~'lKES Yffi),p~a "s WME (1971-75) 
o EP£UV~'lKES Yffi)'p~a"s WillE (1988) 
o napaVUl¥lKe.; VEwlprlOEt~ IrME (1989) 
G napaywY1KEs Yffi)'P~O"s fEME E (1992) 

r,-;PQ~;iKor KIJ,x,flOr 
············c··· ····························::c··::· 

1. XcipTIl<; 8EOEWV YEWTP~O£WV alO m6fo ~ouoaKiou. 

01 naAIE<; EPWVIlTIKE<; YEWTP~O£I<; TOU 1971-80 EXOUV EVT£AW<; ~ oXE06v EVTEAW<; KOTaOTpOq>Ei. 
AVTi6no, 01 TpEI<; ana TI<; nEvTE VEOTEpE<; EPWVIlTlKE<; (j.JIl napaywYIKE<;) YEWTP~OEI<; TOU 1988 
DIOTilPouvral OE KaA~ OX£TIKO KOTooraoil KOI j.JnopEi va XPllOlj.Jonolll60uv w<; YEWTP~OEI<; 

nopOTIlP~oEw<;-mE~oj.JnpIKE<;. Enioll<;, a~lonol~OIj.JE<; EivOi 01 napaywYIKE<; YEWTP~OEI<; rn-1, rn-2 
(LX. 2) KOI rn-3, 01 onoiE<; DIOTilPoUV OE noM KaM KOTooraoil TI<; napaywYIKE<; Kal TI<; 
mE~oj.JnpIKE<; OWAIlVWOEI<;. Ga j.Jnopouoav va XPllOlj.Jonolll60uv j.JE EVDEXOj.JEVE<; j.JIKpO-£TIIOKWE<; 
KOI Q(~ou DOKIj.JaoTOuv uno npaYj.JoTlKE<; Kal j.JaKpo<; DlapKEia<; OUV6~KE<; A£lTouPyia<;. AVTi6na, 11 
rn-4 j.JE j.JEyaMTEpE<; 6Epj.JoKpaoiE<;, EXEI EVTEAW<; KOTwTpaj.Jj.JEvE<; TI<; OWAIlVWOEI<; TIl<; ana TIlv 
EVTOvoraTil Dlol3pwoll (m6avorara ana TI<; EKnoj.JnE<; uDp06Eiou) KOI DE q>aiV£TOI OTi 6a j.JnopOUOE 
va EmOKwao6Ei KOI va A£lTOUPY~OEI. H Ollj.JEPIV~ KOTooraOil TIl<; KEq>aA~<; TIl<; l3a6E10<; YEWTPllOll<; 
S-1 q>aiVEral OTil q>wToypaq>io TOU LX. 2. YnopXEI EVTOVil Dlol3pwoll OAWV TWV Tj.JIlj.JOTWV TIl<; 
KEq>aA~<; Kal Kaj.Jio 130va DE q>oiVETOI va A£lTOUPYEi. 
AVOAUOil TIl<; uyp~<; q>OOll<; OE nEvTE YEWTP~OEI<; TOU mDiou LouoaKiou napOUOIO~OVTOI OTOV 
nivaKa 1. LUYKplOil TIl<; OUOToOll<; TOU uypou j.JE TO 6aAaoOlvo VEpO DEiXVEI ollj.JavTIK~ aU~Il0ll TIl<; 
oUYKEVTPWOIl<; TOU aol3wTiou, TOU KaAiou KOI TWV O~IVWV av6paKIKwv IOVTWV Kal j.JEiwoll TIl<; 
oUYKEVTpwOll<; TOU j.Jayviloiou Kal TWV 6EIIKWV IOVTWV. AUT~ 11 Tpononoilloll TIl<; OUOToOll<; 
avo j.J EVETOI OTOV TO YEw6Epj.JIKO VEpO npoEpX£TOI ana 6aMoOia apXIK~ TpOq>oDooia (Truesdell, 
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1975). 0 Myoc, IJOPIOKOT~TWV TWV CI/Na EIVOI OVTIOTOIXO 1,18 KOI 1,20 ylo TiC, YEWTP~OEIC, 8-1 KOI 
rn-4. 
H OUOTOOll TWV IJIl-OUlJnUKvwOIIJWV OEpIWV ana ouo YEWTP~OEIC, nopouOIo~OVTOI OTOV niVOKO 2. H 
OEplO q>ooll TWV YEWTP~OEWV, IJETO TIlv Oq>OIPEOIl TWV UOPOlIJWV, onOTEAEITOI oXE06v KOTO 98-99% 
(K.O.) ana C02, IJE TO UnOAOITIO vo EIVOI ~OOIKO H28. To 02 KOI IJEPOC, TOU N2 nou IJETp~ellKOV 

npOEPXOVTOI lJoMov ana punovoll TWV OEIYIJOTWV IJE OTIJOOq>OIPIKO OEpO. MEeOVIO oVIXVEUellKE 
IJOVO OTIl YEWTPIlOll rn-4. LIlIJEIWVETOI OTI oXE06v OE OAO TO YEWeEPlJlKO OEplO TOU EVEPYOU 
Ilq>0I0TEIOKOU TO~OU AIYOIOU TIEPIEXOUV OllIJOVTIKEC, noooTIlTEC, uopoeEiou (n.x. OTIl M~Ao KOI 
Nioupo). 

LX~iJa 2. LrWEplv~ KaTOOT00'l TWV KECpaAwv TWV YEWTP~OEWV rn-1 (aploTEpO) Kal rn-2 (KtVTpO) Kal S-1 (iSE~IO) 

OTO LOUOOKI (q>WTOypOq>'lO'l 21/8/2007). 

nivaKac; 1. EmAEYiJEvEC; avaAuoEIC; yEw8EPiJ1KWV VEPWV OTTO YEWTP~OEIC; TOU TTEiSiou LouoaKiou 

rn-4* 8-1* rn-1** rn-2** rn-3** 00Aaaaa 
/IrME) lrEMEE) (IrME) (IrME) /IrME) lAlyaio) 

XapaKT'lPlaTIKo 
VEI.'lTPllalll;; 
So80C; 
yEWTP'lO'lC; (m) 

200 1036 - - - -

MEyIOT'l TTapox~ 

(m3/h) 
>80 >60 is.a. is.a. is.a. -

/\oyoC; TTap. 1.4 3.6 is.a. is.a. is.a. . 

Atp.lYyp. 
(Nm3/m 3 

) 

ElEPiJOKpaoia 76 62 63.3 59 60 (20) 
OT'lv KEq>aA~ (OC) 
pH l25°C) 6.80 6.78 6.6 6.55 6.9 (8.2) 
AyWyliJOT'lTO 
(25°C, iJS/cm) 

62000 65200 is.a. is.a. is.a. . 

LuvoAIKO 46.2 48.8 38.1 40.4 43.1 39.0 
L':t.laAuiJEva LTEpEO 
(giL) 

XrUJlKrl 
avoAual'J lmg/L) 

Na+ 13770 14440 1164 
0 

1174 
8 

1265 
0 

11800 

K+ 1964 839 1603 1447 1603 580 
Ca2+ 1120 1680 800 896 992 400 
Mq2+ 720 1280 505 554 923 1480 
Fe2+ 0.5 0.7 2.4 1.6 2.2 0.001 
Mn2+ 0.6 0.6 is.a. is.a. is.a. 0.001 
Sr+ 19.2 15.2 20 20 21 10 
u+ 61.2 12.8 51 is.a 47 0.20 
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cr 25480 26270 2113 
0 

2293 
0 

2400 
0 

21800 

F· 0.6 0.8 6.a. 6.a. 6.a. 1.5 
HC03· 1531 2187 1600 1647 1830 165 
HS· 0.0 0.0 0.0 0.0 0.0 -
sot 1296 3120 1344 1776 1776 3030 
Si02 145 55 154 146 133 4 
As 0.2 0.3 6.a. 6.a. 6.a. 0,01 
B 0.6 32.6 105 87 96 4.6 
CO2 

(6IaAu~tvo) 

310 408 6.a. 6.a. 6.a. -

6.a.: 6EV avacptpETal, * Andritsos et al. (1994), **lrME (1991) 

nfvaKac; 2. Luaraafl TWV ~fl-au~nuKvwOl~WV aEpiwv ano YEwTp~aEIC; TOU nE6iou LouaaKlou 

Atplo rn-4* S-1* rn-4** 
CO2 97.9 97.3 98.8 
N2 0.9 2.15 0.2 
O2 0.2 0.15 -
CH, 0.0 0.08 -
H2S 1.0 0.32 0.62 
Ar+He 6.a. 6.a. 0.48 
N2/02 4.5 14.3 -

6.a.: 6EV avaAu8flKE, * Andntsos et al. (1994), ** Arabatzoglou et al. (1994) 

TtAO<;, lO VEw8EPIJIKa pWOTa ana T1<; VEWTP~OEI<; rn-4 KOI S-1 TOU TTE~iou LouoaKiou TTapouoiaoav 
tVTOvil Taoll Via OXillJOlIOIJO ETTlKa8ioEWV KOla Til ~lapKEla TWV ~OKllJaOTIKWV aVTA~OEWV KOI IJtoa 
OE IJEPIKt<; ~EKa~E<; WPE<; A£lToupvia<; TWV VEWTP~OEWV Eixav OXillJOlIOTEf OTlpa~E<; ETTlKa8ioEWv 
TTaxou<; IJEPIKWV XIAIOOTOlJtTPWV. 01 ETTlKa8ioEI<; aTTOTEAOUVlOl KOla 95-97% K.P. aTTo CaC03, (IJE 
KupiapXIl <paoll TOV apavwviTIl) KOI OlOV EivOi ~Ilpt<; EivOi 0XETIKa OKAIlPt<; KOI OUVEKTIKt<;. EivOi 
TTpo<pavt<; OTI 11 TTOAUIJOP<PIK~ <paoll TTOU OXilIJOli~ElOl E~apTaTOI aTTO TIlV U4JIlA~ ouvKtvTPWOll Mg. 

3	 nl8ANEL EC1>APMOrEL 

EKTO<; aTTO TIlV aTTOAIl4JIl TIl<; 8EpIJOTIllO<; TWV VEw8EPIJIKWV VEpWV TOU TTE~iou LouoaKiou, ~EV 

IJTTOpEf va ViVEI a~loTToillOil KaTTOIOU TTapaTTpo'(oVTO<; (TT.X. TOU CO2 , TTapa T1<; 0lllJavTIKt<; TTOOOTIlTt<; 
TOU TTOU IJTTOPOUV va ~laxwploTOUV), AOVW TIl<; O'1lJaVTIK~<; TTapouoia<; KOI H2S OTIlv atpia <paoll, w<; 
KOI TIlV avaVKIl va lJil ViVEI ~laXWpIOIJO<; TWV VEw8EPIJIKWV <paoEwv Via TIlV aVTllJETWTTlOil TWV 
TTPOPAillJaTWV OXilIJaTIOlJou ETTlKa8ioEwv CaC03. rEVIKa, Via TIlv a~loTToillOil EVO<; VEw8EPIJIKOU 
TTE~iou AalJpaVOVlOl UTTo4JIl apKETOi TTapavovT£<;, 01 KUplOTEpOI TWV OTToiwv EivOi (<t>uTiKa<; & 
Av~piTOO<; 2004): 

•	 H 8EPIJOKpaoia Kal 11 TTapox~ TOU VEw8EPIJIKOU pWOTOU. EivOi TTpo<pavt<; OTI 000 

U4JIlAOTEPil Eival 11 8EpIJOKpaoia TOU VEw8EPIJIKOU VEpOU, TOOO EAKuoTIKOTEPil ViVElOl 11 
a~loTToillOil EVO<; m~iou KOI ~IWPUVOVlOl 01 TT18avt<; XP~OEI<; TOU. LTO TTE~io LouoaKiou 11 
8EPIJOKpaoia TWV pWOTWV OTIlv KE<paA~ TWV VEWTP~OEWV (IJETa aTTo aVTAiloll) KUlJaivElOl 
aTTo 59 IJtXPI 76°C. 

•	 H XIlIJIK~ OUOlO0ll TWV ~uo <paoEwv. H U4JIlA~ aAOlOTillO KOI 01 EKTTOIJTTt<; H2S TTEPIOpi~ouv 

TOV TpOTTO a~loTToillOll<; TWV pWOTWV KOI Ka810TOuv avaVKaia TIlV aTTOAIl4JIl TIl<; 
8EpIJOTIllO<; IJE EvaAAaKTil TTAaKWV Kal TIlV ETTavEloavwv~ TOU VEw8EPIJIKOU VEpOU OTOV 
lOIJIWT~pa. 

•	 H aTTOOlO0ll TWV VEWTP~OEWV aTTo TI<; 8tOEI<; TWV TT18avwv XP~OEWV. To 8EpIJIKO 
mplEXOIJEVO TWV VEw8EPIJ1KWV pWOTWV EivOi IJIKPO KOI EiTE TO i~IO TO VEw8EPIJIKO VEpO ~ 

TO VEpO TTOU 8EplJav81lKE ~EV IJTTOpEi va IJElO<pEp8Ef IJE OIKOVOIJIKO TpOTTO OE TTOAU IJEVOAE<; 
aTTOOTaOEI<;. 

•	 0 OIKOVOIJIKO<; xapaKT~pa<; TIl<; TTEPIOX~<;. Eav Via TTapa~EIVlJa OTIlV TTEPIOX~ UTTapxouv 
8EPIJOKIlTTlaKt<; KaMltpVEIE<; 8a IJTTOPOUOE IJtpo<; TIl<; 8EpIJOTIllO<; va ~loXETw8Ei OE 
UTTapxOVlO ~ OE vta 8EPIJOK~TT1a, EVW TOU<; KaAOKOIpIVOU<; IJ~VE<; 11 8EPIJOTillO va 
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T = 80 x 63.2 + 80 x 59.0 + 50 x 60.0 + 90 x 76.4 65.50 C 
a,e 300 

ria Trlv OTTOTflJflOfl Tfl<; 8EPIJOTflTO<; TTOU IJTTOpEi va OTTOAflq>8Ei, 80 UTTOAOVIOTEi fl (IJEVIOTfl) 8EPIJIK~ 
10XU<; TTOU oTTooioETOI IJE TO TTpOOVOq>Ep8EVTO OEVOplO 8EWpWVTO<; OTI fl TEAIK~ 8EPIJOKpooio 
OTTOPPI4Hl<;-ETTOVEI00vwV~<; TWV VEw8EPIJIKWV VEpWV EivOi 37°C. ME T1<; TTOpOTTOVW 8EWP~OEI<;, fl 
8EPIJIK~ 10XU<; Via TO TTopomlvw PEOAIOTIKO OEVOplO EKTIIJOTOI OE: 

P = Q. p' C . (T - TJ = 300(m 
3 

/h) '1025(~).4, 18(~') ·(65.5 -37)(K) = 10180 (kW.) = 10,2 (MW,) 
p, 3600 (s/h) m3 kgK ' 

OTTOU P EivOi flIOXU<; TTOU TTOpEXEI TO VEw8EPIJIKO pWOTO (OE MWt), cp fl EIOIK~ 8EPIJOXWPilTIKOTflTO 
TOU pWOTOU (4,18 kJ/kg'K OTOU<; 50°C), Q fl OVKOIJETPIK~ TTOPOX~ TOU PWOTOU (m 3/h), p fl 
TTUKVOTflTO TOU VEw8EPIJ1KOU PWOTOU (1025 kg/m3 OTOU<; 50°C KOI OUVKEVTpWOfl 1 M OE NaCI), Tf fl 
8EPIJOKpOoio OTfl KEq>OA~ Tfl<; VEWTpflOfl<; ~ fl 8EPIJOKPOoio TOU PWOTOU lTOU EIOEPXETOI OTOV 
EVOAAOKTfl 8EpIJOTflTO<; (OE °C) KOI To fl 8EPIJOKPOoio TOU pWOTOU TTOU oTToppiTTTETOI TEAIKO ~ 

ETTOVEIOOVETOI OTOV TOIJIWT~PO (OE °C). 

. 120(m 
3 

/h) l(k9 ) r kJ) .
P3 =Q,P'Cp'(T,3-To)= ·1025 3 .4,18.- (58-37)(K) = 3890 (kW,)=3,9 (MW,)

3600 (s/h) \m \ kgK 

To TTOpOTTOVW 8EpIJIKO OUVOIJIKO, IJE Trlv uTT08wfl OTI 80 EXOUIJE Tfl IJEVIOTfl o~loTToiflOfl Via 1800 
WPE<; TO XPOVO (IJIKP0<; 0XETIKO ET~OIO<; OUVTEAWT~<; AElTouPVio<;, 20%) KOI OTI OTO OiKTUO 
IJETOq>OPO<; UTTOPXOUV 10% OTTWAEIE<;, OVTIOTOIXOUV OTl<; TTOpOKOTW TTOOOTflTE<; 8EpIJOTflTO<; TTOU 
O~IOTTOIOUVTOI OE ET~OIO 1300fl (KOTWTEPfl 8EPIJOVovo<; OUVOlJfl TOU TTETpEAOiou 8EpIJOVOfl<; 42,6 
MJ/kg): 

(a) q = 59,5x10 '2 (J)=1400 Tin (TOVOllooi5uV<lIJOU TTETpEAaiou) 

(13) q3 =228x10 '2 (J)=540 Tin (TOVOIIOOi5UV<llJou TTETpEAaiou) 

To ET~OIO KOOTO<; TTETpEAOfou 8EpIJOVOfl<; TTOU 80 ETTpETTE va KOEi Via va Aflq>80uv 01 TTopomlvw 
8EpIJIKE<; TTOOOTflTE<; IJTTOpEf va UTTOAOVIOTEf IJE TflV uTT08wfl OTI TO KOOTO<; TOU TTETpEAOiou 
8EPIJOVOfl<; OVEPXETOI O~IJEPO OTO 800 € TO XIAIOAITPO, fl TTUKVOTflTO TOU TTETpEAOfou EivOi 850 kg/m 3 

KOI fl oTT6000fl TOU Atl3flTO 85%. 'ETOI 
(a) E=1.550.000 € 
(13) E3=600.000 € 

OTTW<; oVOq>EP8flKE, 0 IJOVOOIKO<; TPOTTO<; EKIJETOMwOfl<; TWV VEw8EPIJIKWV PWOTWV EivOi TO 
OUOTfllJO «OiTTOAO», OflA. IJEOW EvoMoKTWV 8EPIJOTflTO<;, OTTOU fl 8EpIJOTflTO OTTO TO TTpWTEUOV 
KUKAWIJO (VEw8EPIJIKO VEpO OTTO TI<; VEWTP~OEI<;) 80 IJETOq>EPETOI OTO OWTEpEUOV KUKAWIJO (KAEIOTO 
OUOIOOTIKO OIOWA~VIO KUKAWIJO IJE «VAUKO» VEpO). LE TTEpimwofl TTOU UTTOPXEI OVOVKfl VIO 8EpIJ0 
VEpO XP~Ofl<; OUTO 80 IJTTOpEf VO AOlJl3ovETOI OTTO TO OWTEpEUOV KUKAWIJO, OTO olToio I3El3ofw<; 80 
OIOXETEUETOI oVTioTOIXfl TTOOOTflTO ljJUXPOU VAUKOU VEpOU. 
01 EVOAAOKTE<; 8EpIJOTflTO<; (OTTW<; KOI 01 KOTOMflAE<; OVTAiE<;, l3ovE<; KTA.) 80 EVKOTOOT080uv OE 
KOTOMflAO KTipIO-lJflXOVOOTOOIO (8EPIJIKOf OT081J0i). ETTEIO~ 01 VEWTP~OEI<; OEV OTTEXOUV 0flIJOVTIKO fl 
lJio OTTO TflV oMfl, 60 IJTTOpOUOE vo KOTOOKWOOTEi EVO<; KEVTPIKO<; 8EpIJIKO<; OT081J0<;. To 
VEw8EPIJIKO pWOTO, oq>ou OTTOOWOEI TO 8EpIJIKO TOU TTEPIEXOIJEVO IJEOW EVOAAOKTfl 80 OOflVElTOI 
OTflv VEWTpflOfl ETTOVEIOOVWV~<;. LfllJEIWVETOI OTI OTO TTpWTEUOV OUOTfllJO fl TTiEOfl 80 TTPETTEI VO 
KpOTEfTOI 0XETIKO UljJflA~ (7-10 bar) VIO vo IJflv UTTOP~EI EKTOVWOfl TOU CO2 IJEOO OTfl VEWTpflOfl. 
ATTO TO 8EpIJIKO OT081J0 TO VAUKO 8EpIJ0 VEpO 80 OUVKEVTPWVETOI OTfl OE~OIJEV~-ouMEKTfl TOU 
8EpIJOU VEpOU KOI 80 OOflVEITOI IJE OVTAiE<; OTOU<; XP~OTE<;. 

To EPVO UTTOOOIJ~<; KOI TTpOETOIIJOOfo<; TWV EVKOTOOTOOEWV TTOU 80 XPEl008Ei vo Vivouv OTTO TI<; 
UTTOPXOUOE<; KOI TI<; VEE<; VEWTP~OEI<; IJEXPI Tfl OE~OIJEV~ OUVKEVTpWOfl<; Tfl<; EVEPVEIO<; OTOU<; AV. 
0wowpou<; VIO vo OlOVEIJfl8Ef OTOU<; XP~OTE<; TTEPIVPOq>OVTOI OUVOTTTIKO lTOpOKOTW, EVW fl EKTilJflOfl 
TOU KOOTOU<; TTOPOUOIOSETOI OTOV niVOKO 3. 

151 

Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.



Z~l 

3rl \3A!A OA !3dollrl A<;>d3A A<;>rld38 A(Y)l lJOU!OllOI~V 'A<;>Aorldod13 A(Y)l ~Xold311 AUl 9110 nOlQ311 n01 
UOOlD9110 uYJ;>A3rl J;>)l1l3XO Ul J;>dOll '~l)1Id>3 IOA!3 nOj)loono~ nOjQ311 n01 UOUlOllOI~O ~)l013Ad3A3 H 

'A(Y)d<;>Q030 'AV A(Y)llO)I A(y)30~dl(y)3A A(Y)l nod<;>X n01 l)~o13rl 

SUOOlD9110 SUl nOlljd311 uo~rl UlD IOLAo)lojdg 010110 01 A(Y)lllU)lorld38 A(Y)lA9Xdolln uOAorld~0 (9) 
'SOAlOlllS~lDI3~ uOAorldm (v) 

'oldgrl~oN AOl IdX~rl OIYldllV AOl 9110 13Adn01l3Y OA !3dollrl 
nOll norl~'i7 n01 O)ldJ;>ll OlD A(Y)30J;>lDDlQ A<;>)lOlllrlnyo S~XnrhoAo SOAlOlll S~l)110AO uOAorld~0 (£) 

'Sno1l9dl (y)AJ;>llOdoll Sn01 3rl A(Y)!dll)1 A<;>)lIYOXO uOAorld~0 (z) 
'(OlOrl<;>O J;>)l11AOrld38 m 9110 n01 ~On3Y~IQ 

Ul 9110 Od3lDI) ::>oOv Suo~dX 9d3A 'X'll) I)Od3A I)Orld38 S3)1AJ;>AO 30 urhnYJ;>)I 10)1 (SilO:) UBJ) nO!3X101O 
-Od~1OIrl3AO olOrl~lOno 10)1 owrl<;>o J;>)lIlAorld38 3rl nOjdUlOoArlnA 1)01013y)I n01 uOAorld~0 (~) 

:S~~3 S(Y) 101AO~lrhOAnO 

A(Y)d<;>Q030 'AV A(Y)l ~Xold311 AUlD SOI3Ad~A3 S~)llrld38(y)3A SUl S130~dX S~lOAnQ 10 'SOYH 

00£ -OU, (SuDudI,J1f1n:s SOlDQ>I) -(no!oY3dn11 uDl,JdX I,Jrl Ul Q110 SOQd~>I)
 
un £ ~~ ~ (un)!
 

, 00£1> (SOlDQ>I oIAJ,JU) ,
 

:A(Y)jdOA30 OI)Q A(Y)l SOI3Ad~A3 S~)llrld38(y)3A SUrlIO~IOllOI~O SUl 

%08 01 10113101101~0 119 /3831011n 08 SuonQA~1l3 SUl SU03g09110 SOAQdX SQYllO SOA~ /38urlll)l3 OA OIJ 
'~ 000'00£ 30 101J;>rlll)13 S0109)1 9)11Adn01l3Y 

010~13 01 'SUOUd~lAnO S0109>1 (Q) 'Smu19rld38 mU190011 UXI01011AO OIl. nOld30 1)0)llOnd> Suo~dX 

SnOlOQ)I n01 %z OlD I013Xd~AO 010110 01 NVUA 01 SOdll SOlOrl<;>80lrl 1)0)llAoyoAO n01 S0109)1 01 (£) 
'loA3rl9~oAd3 IOrllA9rl SId300H (Z) 

'S01~/4M)t OOO'OOZ' ~ 30 1013~jAoYOlln 013Ad~A3 ~1n0 ~)lldl)13YU H 'I)Od3A 1)0)lnyA 
nOl S~ludod>oY)ln)l Sn01 10)1 S~A(Y)Aodoll A(y)30~dl(y)3A A(Y)l S3/Y1AO Sil OIl. orll)3d 9)11dl)13yU 01 (~) 

:S(Y) 1013~/rhOAnO SOlOQ:>I Q)lIAdn01l3Y 01 

ZI>B£ OVONA:S 

001> 01113Y8Qd11'lf 
£ 

I> 001' 0, SnolDQ:>I (flm!d30 10)1 fI~dAn) SI3D('IYOflO S~)llrlUX SI3dI,JyU 
Z 

01>, 9£ I> 

JI3DI,Jdnrl S~)l113XD 10)1 JI,JAmAodo11 
uDudl~3A Olrl 38J,J)I flUlD fI~dm 9L SI3DI,JYlf10 S~)lllDrlulDn:s , 

09 000'09 -S('IOrl80lDo11n S('IO)llrld38 I> SnOl 3rl H3'i7 SUl SUD3QfI('ID SOlDQ>I 
0 

00, 000'09 Z £w 009 I,Jfl3rl033Q 1,J)lldlfl3)1 J,J)llrld38 ufI~rlmfloVll 

OO,Z 00£ W OOOL SUDflOrld~8 ('IOd3f1 ('Io)lnyA SJ,Jdodlo13rl SQAmAo SOfl~rlmflorlod11 S9Ylll'i7 

OOZ OB W 009Z 
,-S UlD ol>-UJ SUDudl~3A SU110)l ,-U3J uDudl~3A UlD £-UJ 

'Z-UJ ',-UJ SI3DI,Jdlm3A Sil Q110 SI,JAmAoDI3f10113 flm3D~fluymD Onl)l!'i7 

OZ, 000'0£ I> 

Qrl801Do11n Q)llrld38 
38J,J)I olA !OrlDllDrlOlnO 'S3)10fl!11 Jo)llAoyodl)l3YU 'S31119)1D1Q 'S3f1J,J8 

OI>Z OOQ'O£ B 

4/£w 9L n011!d311 SI,JXOd011 '(uDudl~3A 

J,JflO O('lQ) nO!flDlll S3)1J,JY11 3rl ('IOd3f1-('Iod3f1 SDlU1Qrld38 S31)lJ,JWOfl3 

OI>Z 000'09 I> SI,JAmAodo11 JI3DI,Jdlm3A JllD J,JlfIO)l fI~rl801Do11n fI~)llrld38 old!l)t 

BZ, OOOZ£ I> 

~oOB IdX~rl SI,JXOlflO 10)1 fI~dlodlD I,JlDlrl8nd 3rl '4/£w 
OOZ IdX~rl SI,JXOd011 'ofl03J,J nodlnd9)10lD)I olDrll,JlOd)lAnD J,J)llluylfl'lf 

9L 00£ w 09Z 
nodl~rlolQ SUYJ,JA3rl 10)1 

w 09Z Sn08J,J8 ',-U3J SI,JAmAODI3f10113 SUDudl~3A SO~fI 1,Jn3)1DDlO)t 

91> 00£ w 09, w 09, Sn0898 '0l>-UJ SI,JAmAodo11 SUDudl~3A SO~fll,Jn3)1DOlD)t 

}to, 
'oyoAl)l 

}'D!2J;1I10rl 

/501D9>1 
IIM!2ljlIlOrl 

59rl 91dV 
5I,JnnDnD I,J 501DrlI,J1DnD I,JcbDdAld3U 

"I>-UJ 10)1 £-UJ 
'Z-UJ ',-UJ flm3DI,Jdlm3A fI~)lIAmAodo11 flml UDU!0l10I30 flUl D1A fI~rlOQ011n flml SnolDQ)I nOl umofl('l:S "£ SO)lOfl!U 

Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.



BtPlJaVOIl KTlpiwv (n.x. 0XOAIKWV oUVKpoTIlIJOTwv), TOU KOAUlJl3llTllpiOU Tile;; nOAIle;; KOI 
EVKaTOOTOOEWV spas, Til 51l1J10uPvia BEPIJOKllniwv, ~llpavTllpiwv-aq>u5aTWTllpiwv Kal 
EVKaTOOTOOEWV EvaAAaKTIKOU VEWTOUPIOIJOU OTIlV nEpIOX~ ~ouoaKiou KAn. 0, VEwBEPIJIKte;; aUTte;; 
Eq>apIJOvte;; 0XI IJOVO Ba npooq>tpouv OlllJaVTIK~ E~OIKOVOIJIlOIl KauoilJwv aAM IJnopEi KOI va 
anOTEAtoouV IJOXAO mpalTtpw aVCmTU~Ile;; Tile;; mplox~e;; TOU t.~IJOU AV. 0w5wpwv KoplvBiae;; npoe;; 
vtEe;; KOTWBuvOEIe;;. ~TO EVEPVElaKO oq>tAIl Ba nptml va npooBtoOUIJE I3tl301a KOI apKETte;; vtEe;; 
BtOEIe;; EPvaoiae;; nou Ba 51l1J10UPVIlBouv (IJOVIIJEe;; KOI ETIOXlaKte;;) lJa~i IJE TrlV OIKOVOIJIK~ aVOTITU~1l 

Tile;; mplox~e;;. 
Avaq>oplKo IJE TIe;; nEpll3aAAOVTIKte;; ETIITITWOEIe;;, aUTte;; Ba EivOi OUOIaOTIKO 1J1l5alJlvte;;, aq>ou OAa TO 
VEwBEPIJ1KO pWOTO Ba EnaVEIOOVOVTOI OTO VEWAOVIKO TaIJIWT~pa, KOI 11 KUKAOq>opia aUTWV KOI TOU 
BEplJOIVOIJEVOU VAUKOU VEpOU Ba £ivOi OE unOVEIOUe;;. BEplJlKO 1J0VWlJtvoue;; aVWVOue;; KOI OE KAEIOTO 
KUKAWlJa. 01 IJOVEe;; opOTte;; KOTaoKwte;; Ba EivOi TO IJIKPO IJllxaVOOTOOla KOI 01 5E~aIJEvte;; OUAAOV~e;; 

TOU VAUKOU VEpOU BtPlJaVOIle;;. 

EYXAPIHIEL 

0, ouvvpaq>Eie;; Ba ~BEAav va WXapIOT~OOUV TO t.~1J0 AViwv 0w5wpwv Via TIlV avoBWIl IJEA£TIle;; 
Via Til 51EpEUVIl01l TWV 5uvaTOT~TWV a~lonoiIlOIle;; TOU VEwBEPlJlKOU nE5iou ~ouoaKiou. 
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