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NepiAnyn

H éAAeun mooLpou vepoU odnyel otnv ouveXwE SLEUPUVOUEVN £PEUVA VEWV TEXVOAOYLWV
ota cuothuata adardtwonc. H eEAVTANGCN TwV OPUKTWY KAUolpwy Kablotd avaykaia tnv
EKUETAAAEVUON TWV QVOVEWOLUWY TINYWV EVEPYELAG UE TIPWTAPXLKA TNV NALOKHN yla TOUG
okomoU¢ tng adaldtwong, adou autr ival aveEaviAntn kat Swpedv. H mapoloa epyaocia
MEAETA Kal avoAUEL T UTMAPXOUOEG TeXVoAoyieg¢ nAwokng adaldtwong. H nAlakn
adaAdatwon yivetal aueoa f €upeca. Apeon nAwokn adpaldtwon £xoupe otav n cuAloyn
™NC BepKnC evépyelag amd tov AALo Kal N amootaén yivovtal oto iSlo clotnua. TEtola
ouotnpata ival ot nAtakol amootaktipeg oL omolol ywpilovtal oe mabntikolG Kot
EVEPYNTIKOUG HE T Sladopd OTL OTOUG EVEPYNTLKOUG UTIAPXEL ML eTULMAEOV ouveladopd
Bepuikng evépyelag amd omoladnmnote nmnyn (NALakog cUAAEKTNG, Blopnxavia KATL). Elpeon
nAtakr adoAdtwon ovopdletal O OUVOUOOMOG TWV OCUMPATIKWY  EYKOTOOTACEWV
adaldtwong fe cuotpata cUAOYAG NALOKAG eVEPYELOG (NALAKOG CUAAEKTNG, nAtakn Alvn
KATL). TéAog n epyacia PeAeTd TtV €dapuoyn NALAKOU OIMOCTAKTAPA MLKPNG KOBWE Kot
MEYAANG Aekdvng otnv meploxy tng ABnvag. Tvetal o UTOAOYLOMOG TNG TAPOXAS
anootayuévou vepol Kabwg Kal Tou Babuol anddoong Twy omooTAaKTHPwWV.

Abstract

The lack of drinking water leads to the ever-expanding research on new technologies in
desalination systems. The depletion of fossil fuels necessitates the exploitation of renewable
energy sources, primarily solar energy for the purpose of desalination, as this is
inexhaustible and cost free. This paper examines and analyzes the existing solar desalination
technologies. Solar desalination is done directly or indirectly. Direct solar desalination occurs
when the collection of thermal energy from the sun and the distillation process exist in the
same system. Such system is the solar still which is classified either as passive or active. In an
active solar still there is an additional supply of thermal energy from any heat source (solar
collector, industry etc.). Indirect solar desalination is the combination of conventional
desalination plants with solar energy collection systems (solar collector, solar pond etc.).
This study investigates the application of both small and large basin solar stills in the area of
Athens, Greece. Finally, it presents the results of the production of distilled water and the
efficiency of the solar still as these are calculated.
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1. Ewaywyn otnv nAtakny adpaidtwon

To vepO KAAUTITEL TA TPLA TETAPTA TN EMLPAVELAG TNG YNG KAL ATTOTEAEL évav amo TOUG TILO
adBovoug mopoug tNG. Nepimou to 97% Tou vePOU TNG YNG Elval aApupo vepd kal Bploketal
OTOUC WKeawoUC, evwy T0 3% (mepimou 36 ekatopplpla km?) eival dpéoko vepd mou
TIEPLEXETAL OTOUC TIOAOUG (0 popdr) Ttdyou), oto vepO Tou e8adouc, o AUVEC Kal TTOTALA,
KOlL LKOVOTIOLEL TLG AVAYKEC TWV TIEPLOCOTEPWV AVOPWTWVY Kal {WwV Tou TIAAVATH. IXES0V TO
70% amd auTO TO MUKPOOKOTILKO 3% Ttou YAUKOU vepol PBpiloketol umo popdr mayou os
TIOYETWVEG, OE TIEPLOXEC OKETOOUEVEC HE XLOVL. To 30% TOu GUVOAOU TwV YAUKWV USATWV
glval umoyelo, To peyoAUTEpO UEPOC TOUu ot USpodopei¢ mou Pplokovtal o peydAa
Suompoofata Badn. Alpveg kat motdula pall meplExouv Alyo mavw amod to 0,25% tou
OUVOAOU TwV YAUKWV uddtwv. [1]

H éMewpn mooluou vepoU amoteAel éva peydlo mpoBAnpa ot Avudpeg TEPLOXEC TOU
KOOMOU OTou To YAUKO vepPO eival oAU omadvio kot akplBo. To kabapd MoOoLUo vepod sival
€va armo Ta 1o onpavtika Stebvn Intripata vyeiag onpepa. O TEPLOXEG LE TLG TILO COPBAPEC
eMelelg oe vepod elval leotég dyoveg xwpeg otn Méon AvatoAn kat tn Bopela Adpikr). Ot
TIEPLOXEC AUTEC Xapaktnpilovtal amno tnv avgnon otnv alatotnta Tou vepoul tou edddoucg
KOLL TLG OTIAVLEG Bpoxontwoelg. H avénon tou maykooulou MANBuopol oe cUVSUAGHO LE TV
auénon Twv PLOUNXAVLKWY KOL YEWPYLIKWY SpaoTnploTiTwy o€ OAO TOV KOOHO, CUHPBAAAEL
otnv e€avtAnon Kot pUTAVon TwWV USATIVWY TIOPWV.

H adaldtwon sival pa amo TG mpwieg Lopdég enefepyaociag Tou vepou, Kal eEakohouBel
va elval pLa SnpodtAng Abon os 6Ao tov KGopo onuepa. Xtn ¢uon, n nAlakn adaldtwon
Tapayel Bpoyxn, otav n nALlokn aktwvoBoAia anoppodatal and tn BGAacoa Kol TPoKAAel TNV
g€atuion tou vepol. To vepo mou efatuiletal  avuPwvetol amd tThv eridpAvela Kot
MeTakveltal amd Ttov dvepo. MOALG QuTOG O OTHOC KPUWOEL OTo ohpeio dpodoovu,
CUMTTUKVWVETOL KoL ETLOTPEPEL UG Hopdn Bpoxng. Auth n Paoiky Stadikacio eivat
umevBuvn yla Tov USpoAoylkd KUKAo. Auth n 6l apxn xpnolgomoleitol o OAa T
CUCTAMATA TEXVNTNG OIMOOTAENG LE TN XProN EVAAAKTIKWY Nywv B€puavong kat Ponc.

H adaldtwon Xxpnotlponolel peydAn moooTNTo EVEPYELOC VLo VO QTTIOUOKPUVEL £Val TUALA
KoBapoUu vepol amd pia mnyrn aApupoUl vepou. Itn Siepyooia swopéel Bahacowvo vepod
(tpododoTikd vepd) Kal ekpéel eva PEPOC KaBapol vepou Kal éva GAAo, To amdBAnto mou
£xeL uPnAn ouykévtpwon aAatog. Exel ektipunBel and tov Kadoyrpou ot n mapaywyn 1.000
m’> avd nuépa yAukoU vepol amattel 10.000 Ttovoug metpehaiou €tnoiwc. AuTO eival
olaitepa onpavtiko, dedopévou OtL amotelel pla emavalapBavopsvn damdvn evépyelag,
Vv omola Alyeg avudpeg TEPLOXEG TOU KOOUOU HIOpoUV va aVvTEEOUV OLKOVOULKA. Ot
UEYAAEG EUTIOPLKEG HOVASEG apaAGTWONG TTOU XPNOLUOTIOLOUV OpUKTA KaUoLuo Bpiokovtot
oe XWPeG TMAoUCLEG 0t USPOYOVAVOPOKEC KOl CUUTTANPWVOUV TIC TOPOSOCLAKEG TINYEG
uvSpodaTNOoNG. OL KAToLKoL TTOAWV GAAWV TIEPLOXWV TOU KOGUOU SV £XoUV OUTE Ta XprUaTo
oUTe TOUC TETPEAQiKOUG MOPOUC yla va UMTOpPECOUV va avamtuxbouv pe éva mapouolo
tpoémo. O Naykdéoplog Opyaviopdg Yyeiag ekTiud OTL mavw omd £va SLoEKATOUUUPLO
avBpwrol bev £xouv mpocPachn o KaBapd MOCLUO VEPO Kal N cuvtpuItiky mAsloPndia
outwv {oUV Ot OYPOTIKEG TEPLOXEG, OMOU N XaunAn mukvotnta mAnBuopol Kal ol
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QTOUOKPUOUEVEG TIEPLOXEC KaBLoTtoUv TOAU SUOKOAN TNV €YKOTAOTOON TApoSOCLAKWY
AVoswv mapoxng kabapou vepou.

To MpoPANUATA OXETIKA UE TN XPrON TWV OPUKTWY KAUGIHwY, ev YEPEL, Ba pmopouoav va
emAuBouv e€etalovtag TNV evBexOuevn afLlOTtoiNoN AVAVEWGCLUWY TINYWV EVEPYELAG, OTIWG
TNV nALOKA, TNV QWOALKA, N TN yewBepuikn evépyela kot tn Blopdala. Tuppaivel cuyva
VEWYPAPLKEC TIEPLOYEG OTIOU QTALTELTAL VEPO VA €lval KOAQ TIPOLKLOMEVEG UE OVAVEWGLLEG
ninyec evépyelag (AMNE). Mpénel, wotooo, va onuelwbel OTL, mapd TI¢ mpoavadepBeiosg
€UVOIKEG OUVONKEG, N oUVELOPOPA TNC OVOVEWOLUNG EVEPYELOG ylo TNV KAAudn NG
TAYKOOULOG {NTNONG EVEPYELOC, av Kal auénbnke, e€okoAouBel va eivol aKOUO OPLOKH.
Exto¢ amo tnv uSponAEKTPLKN EVEPYELA, OL UTIOAOLTTOL KUpPLoL Ttopot padl (nAtakol, atoAtkot,
vewBOepuikol) kaAuTtouv Alyo Teplocotepo amo To 1% TG Mapaywyng EVEPYELOG 0 OAO TOV
KOOMO. AOYyw TNG SLaxutng duong tnNg NALOKNG EVEPYELAG, Ta KUPLA TTPOBARATA LE TN XPron
™G o€ HeydAec Hovadeg adaldtwong elval TO OYETIKA XAUNAO TOC0OTd NG
TAPAYWYLKOTNTAG, N XaUnAnR Ogpuikn amdédoaon Kal n HeyaAn €KTacn yng mou amalteital.
Qot000, 6e60EVOU OTL OL NALOKEG Hovadeg adaldtwong xapaktnpilovtal anod tn dwpedv
EVEPYELA KL TO QCHMAVTIO KOOTOC Asltoupylag, n texvoloyla auth eival, katdAAnAn yla
MLKPNG KALJOKAG Tapaywyr), WOlwe OTLG aMOUOKPUCOUEVEG AYOVEG TIEPLOXEC KOL TA VNOLQ,
OMOU N TAPOXN TWV OUMPBATIKWY TNYWV €EVEPYELOG €elval €AAXLOTEC. EKTOC amod TIg
OLKOVOULKEG ETIITTWOELG, UTIAPXOUV Kol TEPLBAAAOVTIKEG avnoUXleg 0 OxEon e TNV Kauaon
TWV OPUKTWV KOWOIHMWY. H oUTeun TwV avaveWOSLUWY TINYWV EVEPYELOC HE TLG SLaSIKAOLEG
adaldtwong Bewpeltal OTL TPpoodEpeL pia BLwaOtpn Topeia yla tv auénon t¢ mpouneLag
ToU TOaLoU vepoU.

H nAlakn evépyela pmopel dpeoca 1 €upeca va aflomownBel yla tnv adoidtwon. Ta
CUCTAMATA GCUANOYNC TIOU XPNOLUOTIOLOUV TNV NALOKN EVEPYELA yla TNV Tapaywyn
anootayuatog ansuBeiag oto nALakd SUAAEKTN ovopalovTal cUOTHUOTA APECNS CUANOYNC,
EVW TO ouCoTAMOTO ToU ouvSualouv To CUOTAHATO CUAAOYNG NALAKNAG EVEPYELOC HE TA
cuppatik@ ocuothuota adoAdtwong ovopdlovial EUUECH OUOTAUATO. 2TO EUPECA
CUCTAUATA, N NALOKN EVEPYELO XPNOLUOTIOLELTAL €lTE YyLa TNV TTapaywyr tng BeppdtnTag mou
amatteital yio tnv adoAdtwon A/Kal ylo va TNV mapaywyn NAEKTPLKAG EVEPYELOG TIOU
QUTALTELTOL VLo TIC OUPBATIKEG EYKATOOTACELS apaldtwong. [2]

Ta dpeoca cuotipata cUAMoYNC [ NALAKA cuoTAPOTA amootaéng mepAaUBAvouv  Toug
NALaKoUG QMOCTOKTHPEG, OL Oomolol Katatdooovtal o 600 OpASEG: Toug madnTikoug Kot
TOUG evepynTlkoUC. Ta mabntikd nAlakd cuothpata amootaing sival cupBatikd nALoka
CUCTAUATA TIOU XPNOLUOTIOLOUV TNV NALOKNA EVEPYELA WG TN KOV TNy BEPULKAC eVEPYELOC.
TNV EVEPYNTIKOUC NALOKOUG OTIOCTOKTAPEC, TOPEXETAL ETWMAEOV Oeppikr evépyela yla
ToXUTEPN g€atLon. Auth n ermAéov Bepuikn evépyela pmopel va AndBei amnod évav nAtako
oUN\EkTn, | omotadnmote Slabéolun amoPAntn Oepuikn evépyela amd omoladnmote
Blropnxavikn eykataotaon. [3]

H texvoloyia adardtwong Balaooivol vepol €xel epaprooTel o TOAEG AVUSPEC TIEPLOXES
Tou Kdopouv, 6nwe otn Méon Avatoln, th Meooyelo kKat thv Kapaipfiki. H Ewkdva 1 Seiyvel
™ 60N TWV UTIOPXOUOWYV EYKOTAOTACEWY adoAdTwon oe OAO ToV KOOWUO. H GUVTPUITLKN
TAELOVOTNTA TWV EYKATOOTACEWV UVNANG MapaywyLlkng tkavotntag Ppiloketal otn Méon

13



AvatoAry. H adaldtwon BOalaocowvol vepol otnv Teplox tou Mepoilkol KoAmou
QVTUTPOOWTEVEL TO 65% TNG MAYKOOULOG Tapaywyne adalatwpévou vepou. H Taoudikn
Apafia, Ta Hvwpéva ApaBika Eptpata, ot HMA, n lomavia kat n Kiva €xouv tTnv uPnAotepn
Lkavotnta adardatwong, aAa n lvéia kat o lopanA €xouv SeL yla onuavtiki avénaon amo to
2002, 6tav KOTOOKEUAOTNKAV EYAANG XWPNTIKOTNTOC EYKATAOTAOELG. [4]

Zupdwva pe tn Aebvr) Evwon AdaAdtwong, tov lovvio tou 2011, Aettoupyoloav 15.988
povadecg adaldtwong o€ 6A0 ToV KOGUO, LE Tapaywyr 66,5 ekatoppup