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EYXAPIZTIEZ

Apxwka Ba nbsAa va euxaplotiow Tov emPAEMOVTIA TNG TAPOUCAC TITUXLAKAG
epyaoiag, kat Kabnynti tou Tunuatog MoAttikwv Mnxavikwv, Kov Ap lwond
KareAAdakn yla tnv kaBodrynon Kot Ti¢ TOAUTLUEG CUUPBOUAEG KOTA TNV EKMTOVNON TNG
TITUXLOKAG HOoU epyaciag. EmumpooBeta, Ba nbela va euxaplotiow ta PEAN TNG
€EETAOTIKNG ETUTPOTAG Yla TG TOAUTIUEG CUUPOUAEG Kal TIG uToSeifelg Katd tnv
SlapKela TNG e€KmMOvVNoNG. TEAOG, €UXAPLOTW KAl OPLEPWVW TNV SUTAWUOTLKY HOU
£pyacio oTNV OLKOYEVELD POV YLlO TNV CUMMOPACTAON KAl TNV KATAvVONon ToU HoU

€6eL€av kata tnv ouyypadn aAAd kot ko’ 0An TNV SLAPKELA TWV OTIOUSWV HOU.



[TepiAnym

H npootacia tou MNeptBaiiovtog kat n Staodpaliion tng asipopiag €xouv amoteAéoel
BaolkoU¢ otdxoug yla OAa ta Avemrtuypéva Kpatn. H Eupwmaiky Evwon B€tel
OUYKEKPLUEVOUC OTOXOUG Kol kKaBopilel avaAuTikO XPOoVIKO TTAQLOLO yla TNV emitevén
TouG. H évtovn aotikomoinon kat n avaykn dtacpaiiong tng Snuoolag vysiag aAAa
Kal n Tautoxpovn mpootacio tou MeplBaAloviog €xel 06nNYNOEL OTNV KATOOKEUN
ouyxpovwv uotnuatwv Enefepyaciag Yypwv AmofARtwv. H oAokAnpwpévn
enefepyaoia Twv Yypwv AnoBANTwY woTe va pnopouv va SlatiBevtat oL ekpog Sixwg
emuPBapuvon Twv anodektwyv EXEL EPAPUOCTEL O OAEG TIG AVETITUYUEVEG XWPEG KAL N
Eupwnaikn Evwon mAéov B€tel otoXoU¢ wote TapAAAnAa pe tnv emefepyaoia va
OVAKTWVTOL Kal VEA, XPRolda Tpolovia oUUPWVO HE TIC OPXEC TNG KUKALKAG

olkovouiag.

H kukALkn otkovopia (CE) €xel wg Baoctkn apyxn Ta mPoiovta, Ta UALKA KoL OL TIPWTEC
UAEC va TTAPAUEVOUV OTNV YPAUUN TTAPAYWYNG KoL KAT €MEKTAON TNV OLKOVOWULA, ylo
000 To SuVaATOV MEPLOCOTEPO. 2TOXOC TNC Elval n BeATIOTONMOLNGN TWV AELTOUPYLWV TOU
KUKAOU TOU CUOTNHATOG EAQXLOTOTOLWVTOG TOUG TTOPOUC TToU Sltadpelyouv amod auto
[26]. Erumpdobeta, ta mopayopeva amoBAnta amod thv mapaywylkn Stadikaocia
avTlpeTwiovtal w¢ Seutepeliovta-‘vVEa UAIKA KOL AVOKUKAWVOVTOL WOTE PETA TNV

enefepyaoia va pmopoulv va enavaypnotionolnbouv [8].

H nmapoloa mtuxlakn epyacio anoteAel pia peAétn nepimtwong (case study) ywa tnv
neploxnNg tng Madou. H Kumpog eival pia amod TG meploxeg tng Eupwmng mou
oavtlpeTwmifouv évtova ¢oatvopeva Aspudpiag AOyw Twv EKTETAUEVWY TEPLOSWV
Enpaociag, ¢palvopevo mou avapévetal va eviaBel AOyw ¢ KALLATKAG aAAaync. H
EMePn Slobéoipwy vdatvwy mopwv eival pia Baaotkn rtuxn g {wng otnv Kompo,
OToU N TEPLOPLOPEVN Tipoodopad, n Evtovn aotikomoinon kat n paydaio avénon tou
mANBuaopoU, €xouv dNULOUPYNOEL TNV OVAYKN EUPEONC AUCEWY, WOTE Ol KATOLKOL VOl
unv eéaptwvtal anod T Ppoxontwoel. OL etalpieg VSpevong €xouv SeoUEUTEL va
EVOWMOTWOOUV TIG OPXEC TNC KUKALKNAG OLKOVOULag Tou vepol og OAa TOL CUCTHHATA
KOl TIG AELTOUpYyleg Toug, wote va enmwdeAovuvtal oL MEAATEC KAl KAT EMEKTAON OL
KOWOTNTEG. Mo TIPOOEYylon TNG KUKALKAG OLKOVOUIOG OTO VEPO MMopsl va

SnuoupynBel pEow TNG CUVOALKAG OTPATNYLKAG EVOG OPYOVLOUOU, KAl E TNV TAPNON
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gupuTEpWV oTtoXwv. OL otoxol adopouv TNV Buwowun avamtuén (Sustainable
Development Goals-SDG), TIG TpooeyyloELl SLOXELPLONG TIEPLOUCLAKWY OTOLXELWV
0AOKANPNG TG Lwng, TNV acdalela epodlacpuol Bacikwy UAKWY, TN AOYLOTIKN YL TO
duoko kedpalalo, TNV olkodoOUNaoN, KoL TNV ArnodoTIKOTNTA TOU KOGTOUC OAOKANPNG

NG {wng.

Autol oL SladopeTIKOL TTAPAYOVIEG UTOPOUV OTN CUVEXELX VA KolvomolnBouv otoug
KOTAVOAWTEG LECW KALVOTOUWVY TIPOCEYYIOEWV TWV TTEAATWY KOL TWV EUTAEKOUEVWY
HEPWV, TPOKELMEVOU va KaBoplotolv Kal Ta kovOoUAla mou Ba SiateBolv katd
nepintwon. H mpoogyylon tn¢ KUKALKNAG OLKOVOUiag vepou, €xel oXeSLOOTEL yla va
Statnpet ta UAKkA otnv vPnAotepn duvartn afia yia 660 to Suvatdv MEPLOTOTEPO,
ETAVOTOMOOETWVTAC KAl QAVOKUKAWVOVTAG Ta MOALG GTACOUV OTO TEAOG TNG
Aewtoupyiknic toug Lwng. Me TNV ULOBETNON QUTAG TNG TIPOCEYYLONG, OL OPYOAVWOELG
TOU TopEa cupPBallouv otn Snuloupyia Mo BLWOLUNG PONG UALKWY OTOL CUCTHUOTA
Kal otn PBlopnxavia. T pelwon Twv Kwduvwv edpodlacpol Kol TNV aoTtabsla Twv
TLLWV yLat TO VEPO Kal AAAOUG LELOKTNTEG Kol GOpPElG EKUETAAEUONG UTTOSOUWY AAANG

KalL TNV €€0LKOVOUNGCN KOOTOUG.

H nmapouoa epyacia avalUel tTnv opbn Staxeiplon Twv vypwv amoPfANTwY wWOTE va
UMOPECOUV VAl XpnoldomolnBouv HETA amd oAokKAnpwueEvn emefepyaoia yla tnv

KaAuyn avaykwv cupdwva avta pe tnv keipevn NopobBeaoia.

H mtuxiakn epyacio meptAappavel, ektog Tou Bewpntikol mMAalciou, TNV avaAuTIKA
napouciacn tn¢ Movadag Emefepyaciag¢ twv Yypwv AmoBAntwv tng Madou.
Mapouaotaletal n udlotapevn povadag Emefepyoaoioc Twv Yypwv AmoBAATwY Kot
TPOTEIVOVTAL Ol EMEKTACELG TTOU Oa TPEMEL VA KATAOKEVOOTOUV WOTE N EKPON TOU
OUOTNUATOG va UMopel va xpnotwgomolnBel ovudpwva Pe TIG apXEC TIC KUKALKAG
olKovoulag Tou vepol yla TNV QVTIUETWTION Tou ¢awvopévou tng Aswpudpiac.
AvoAuvovtal Ta odEAN ou podidovtal HECW TNG EMAVAXPNOLLOTOLINCoNG TOU VEPOU
yla Udpeuvon kat apdeuon. TéAog, yivetal avadopd otnv vopobeaoia Kal ta KpLTtipLa
TIOU TIPETEL va TANPOL n ekpor] KaBwg Kol otoug evdexopevous Kivduvoug mou

napouatalovrtal otnv nepinmtwaon pn opbng eneepyaoiag.



Summary
Protecting the environment and ensuring sustainability have been key objectives for

all developed countries. The European Union sets specific objectives and sets a
detailed timeframe in order to achieve them. The urbanization and the need to ensure
public health in addition to the simultaneous protection of the Environment has led
to the construction of Wastewater Treatment Plants. The integrated treatment of
wastewater so that the effluents can be disposed of treated to the recipients has been
implemented in all developed countries and the European Union now sets targets for
the recycling of new, useful products according to the principles of circular economy

(CE).

The basic principle of CE is to keep products, materials and raw materials on the
production line, and consequently the economy, for as long as possible. Its aim is to
optimize the functions of the system cycle by minimizing the resources that escape
from it. In addition, waste and wastewater generated by the production process is
treated as secondary-‘new’ materials and recycled so they can be reused after

treatment.

This dissertation is a case study for the Paphos area. Cyprus is one of the regions in
Europe that experiences severe water shortages due to the extended droughts, a
phenomenon that is expected to intensify due to climate change. The lack of available
water resources is a key aspect of life in Cyprus, where limited supply, intense
urbanization and rapid population growth have created the need to find solutions so
that residents do not depend on rainfall. Water companies are committed to
integrating the principles of circular water economy into all their systems and
operations, to the benefit of customers and consequently communities. An approach
to the circular water economy can be created through an organization's overall
strategy, and by meeting broader goals. The objectives are Sustainable Development
Goals (SDGs), lifelong asset management approaches, security of core materials,

physical capital accounting, construction, and lifetime cost-effectiveness.

The consumers are being informed for these different factors through innovative

approaches by customers and stakeholders, in order to determine the funds that will



be allocated on a case-by-case basis. The circular water economy approach is designed
to keep materials at the highest possible value for as long as possible, repositioning
and recycling them as soon as they reach the end of their operational life. By adopting
this approach, the water organizations are contributing to a more sustainable flow of
materials into systems and the industry, they are reducing supply risks and price
volatility for water and other infrastructure owners and operators as well as cost

savings.

This dissertation analyzes the proper management of wastewater so that they can be
used after treatment for other purposes, always in accordance with current

legislation.

The dissertation includes, in addition to the theoretical framework, a detailed
presentation of Paphos Wastewater Treatment Plant. The existing Wastewater
Treatment Plant is presented and further extensions are proposed for construction so
that the effluent of the system can be used in accordance with the principles of circular
water economy to address the phenomenon of water scarcity. The benefits of the
reuse of water effluent for irrigation are analyzed. Finally, reference is made to the
legislation and the criteria that the effluent must meet as well as to the potential risks

that arise in the event of ineffective treatment of the wastewater.
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ZUVTOUOYpPAPIES

Evepyou IAUog E.l
Awwpoupeva oteped (Total Suspended TSS

Solids)

Biological oxygen demand ( 5 days) BOD5
Chemical oxygen demand coD
Agtapevn Agplopol AA.

As€apevr) Aeutepofaduiag Kabilnong A.AK.
Ag€apevn) TptoBabuiag Kabilnong ATK.
Movada Emnefepyaoiog Aotikwv Yypwv M.E.AY.A
AmoBANTwv

KukAwn) owkovopia (Circular Economy) C.E
Eupwmnaikn évwon E.E
Maykooplog Opyaviopog Yyeiag Nn.0.Y.- W.H.O.
Opyaviopog Mpootaociag tou E.P.A.
MeptBaAlovrtog WV Hvwpévwv

MoAltelwv NG APEPLKAG

Anpoola Emxeipnon HAektplopou A.E.H.
MeBavio CH4

OAwo alwto TN
Texvoloyieg ocvotnuatwv Combined Heat and Power-CHP

CUMITOPAYWYNG Topaywyng Bepuotntag

KoL NAEKTPLKNG EVEPYELAG




MéeBoboL Bepuikig udpodAuong
BlroAoyikég KU EANEC KAUTLLOU
JupBouAlo Antoxetevoswv Nadou

TIINTIKA  QLWPOUUEVA OTEPEA  UIKTOU
uypou (Mixed liquor volatile suspended

solids)
polyhydroxyalkanoates
HAeKkTpIKr Aywyluotnta

loodUvapol KaTolkol

Thermal Hydrolysis Process-THP

Biological Fuel Cells-BFCs

2.A.NA

MLVSS

PHA

H.A. (E.C.)

10



