WO DY e
a o

Mpdypappa
NavemioTnpio AuTikfg
ATTIKRG

Tpuhpa NokiTikwy

Meramroyiakdv Emousdv
Moxavikwy

Evpwraikd
Egapupoocpuéves MNoAiTikég Kal TeEXviIkKEg
Npooraciag Nepi1paAlrovrog (E.N.TE.M.MN.)

Mavemigtipio Kiompow
Tufpa Aoiknong,

Mayeipiong xai
Mapretivyk

METANTYXIAKH AINMAQMATIKH EPTAZIA
Anuioupyia MNMpoypdapuarog YroAoyiouou,
S100T0010AOYNONG KAl KOOTOAOYNONG Yia Aiveg
oTafgporroinong

EmipéAcia: Bavykioug Zouta

EmiBAéTTwyv: Ap AnpnTtpiog E. AAe§dkng, AvamrAnpwrtig Kadnyntig

AOHNA, IOYNIOZ - 2021



TITAOZ AITIAOMATIKHY EPTAXIAY: Anpuovpyia Hpoypappatos Yroroyiopov,

0106 TOGLOAOYNONG KOl KOGTOAOYNONG Yl Aipveg oTtaBepomoineng

EmBAénov kabnyntg: AreEdkng Anuntplog
SvvemPrénov Kabnyntg:

H Tpipeing Emrtponn
I'edpylog Baperiong Anpntprog AAegdxmg, Yviopog [avayidtng
Geo r io Digitally signed . . ., Digitallysigned . : _ Digitally signed by
g by Georgios DImItI'IOS"Z)l/ D'T_'”'OS PanagIOtIS Panagiotis Sinioros
S Varelidis ' Datev0210728 SN Date: 2021.07.28
Date: 2021.07.26 Alexakis 1 j:toes'm :537(')0- S INIOrosS 18:37:29 +03'00'

Varelidis 00:25:45 +0300



AHAQZH ZYITPADEA METAMNTYXIAKHZ EPTAZIAZ

O kdtwb1 utroyeypaupévog Bdvykioug Zouta. Tou XpIOTAKN, PE apIBUO
untpwou 133 @oitntig Tou [MpoypduuaTog METATITUXIOKWY  2ZTTOUdWV
«E@apuoouéveg MoAimikéGg kai Texvikég [lMNpooTtaoiag [MepiBAAAoviog» Tou
Tunpatog MoAiImkwv Mnxavikwv TNG ZXoANs Mnxavikwyv tou lNavetmoTtnuiou
AuTikAg ATTIKAG, dnAwvw OTI:

«Eiyal ouyypa@£ag autig TNG METATITUXIOKNG Epyaoiag Kal 0TI KABe PorBeia
TAV OTIoiA €iXa yIa TNV TTPOETOIYACIa TNG, €ival TTANPWS avayvwpiouévn Kal
ava@épeTal oTnv epyaoia. Etmiong, o1 6tmmoieg TTNyEG atrd TIG OTTOIEG €KAva
xprion oedouévwy, 10ewv 1 AéEewv, €iTe akpIBWG E€iTE TTOPAPPACUEVEG,
AVOQEPOVTAl OTO OUVOAO TOUG, WE TTANPN ava@opd OTOUG OUYYPAYEIG, ToV
€KOOTIKO 0iKO 1} TO TTEPIODIKO, CUUTTEPIAQUBAVOUEVWY KAl TWV TTINYWV TTOU
evOEXONEVWG XpnoluoTroindnkav atmmd 1o diadiktuo. ETtiong, Befaiwvw 6T
QuTH N epyaoia €xel ouyypagei amd PEVa aTTOKAEIOTIKA KAl ATTOTEAEI TTPOIdV
TIVEUPATIKAG I810KTNOiIOaG TG00 BIKAG Jou, 600 Kal Tou 1dpuuaTog.

Mapdfaon TNG avwTépw akadnUaikig PJou euBuvng atroteAei ouaiwdn Adyo

yla TNV avakAnon Tou TITUXiou Pou».

O AnAwv
B. 20YTA
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NEPIAHWH

H mTapouca PETATTTUXIOKN OITTAWMATIKY €PYQOida, ATTOOKOTTEI 0T dlEpeUlvnon
BeUdTWY  OXETIKA HE  TIG Aiuveg  oTaBepoTTOinONG.  ZUYKEVTPWONKAV
BIBAIOypa@IKG OeDOUEVA, KOATOOKEUAOTIKA OTOIXEI KAl OTOIXEIQ yia TIG
dladIkaoieg UTTOAOYIOUOU, JlOOTACIOAOYNONG KAl KOOTOAOYNONG TOUG, Kal
dnuioupynbnke aAyopiBuog o yAwooa trpoypauuatiopou MATLAB.

O aAyo6piBpog ptmopei va xpnoiyoTrolgi dedopéva e106dou atrd Tov XproTn Kal
OTn OUVEXEID va UTtoAoyifel OIA0TACEIG KOl VO KOOTOAOYEI MIO  YEVIKN
TTEPITITWON Aipvn oTaBgpoTToinONG.

EvoeikTiKiy pu€B0dOG uTttoAoyIopOU piIag Aigvng oTtabepotroinong, €ival autn
Twv McGarry and Pescod aAAd otnv epyacia 6a oulntnBolv TTAEOVEKTAUATA,
MEIOVEKTAUATA KAl TUXOV TTEPIOPICHOI TG HEBOGDOU AUTHG.

O aAybpiBuog TTapaTifeTal 0TO TTAPAPTNUA TNG METATTTUXIAKAG OITTAWUATIKAG

Epyaoiag.

AEZEIX_KAEIAIA : ocuomuara Aiuwv oraBgporroinong, amofAnta, matlab,

mepiBaAAov.



ABSTRACT

The present dissertation aims to investigate issues related to stabilisation
ponds.

Literature data, data from construction, calculation, dimensioning and cost
evaluation processes were collected and an algorithm was created in
MATLAB programming language.

The algorithm can use user inputs and then calculate dimensions and the
cost of a general stabilization pond case.

An indicative method for the calculation of a stabilisation pond is that of
McGarry and Pescod, but in the present work advantages, disadvantages and
limitations of this method are discussed.

The algorithm is presented in the appendix of this dissertation.

KEY WORDS: wastewater stabilization ponds systems, wastes, Matlab,

Environment.



1 EIZArQrH

1.1 H onpacia Tng €me§epyaciag TwWV UypwyV ACTIKWV ATTORARTWYV

A6 TOTE TTOU O AVOPWTIOI dPXIoAV VA OUYKPOTOUV KOIVOTNTEG
uttApxav TTpoBAruata Adyo TnG TTANBUOUIaKAG ouu@dpnong. ATO TNV
apxadétnTa n putravon (oTeped Kal uypd aoTIKA atmoBAnTa) Adyo Twv
avBpwTivwyv dpaaTtnpiothTwy atroteAoloe coBapd TTpéRAnua (EKMA, 2003).

To OTTOTEAEOUATIKO QTTOXETEUTIKO OUCTNPA ATAV AVEKABEV O UEYAAOG
TTOVOKEPAAOG TNG avBpwtrdTNTAG, ATTd TN OTIyU dnAadr) TToOU OTOUATACOUE
va (oUPE 0av VOUADEG Kal EITTAPE VA PTIALOUNE OPYOVWHEVES KOIVOTNTEG.
KdaBe e€ENEN udhioTa Aoyi{dTav opdonUO EKOUYXPOVIOHOU KAl aTTOQPACIOTIKOG
TTapdyoviag yia TNV  aug¢non Tou TTANBUOPOU, METATPETTOVTAG TOUG
TTPOIOTOPIKOUG OIKIOPOUG o€ 0oPIoTIKE TTOAEIG. (EKIA, 2003).

O1 apxaioAdyol ouvexilouv e€CdAAou  va  eviuTTwolddovial Ao Ta
TIPWTOTTOPIAKA ATTOXETEUTIKA CUOCTAPATA TTOU QPEPVOUV OTO QWG PECOA OTA
ouvTpiguia Travdpyaiwy ToAimopwy (EKMA, 2003).

Eival yvwoTo 611 n TTaAIoTEPN Kal EUKOAOTEPN AUON ATAv N dIoXETEUON
TWV AUPATWY OTO KOVTIVOTEPO OWHa vepou. H diadikacia dIEUKOAUVONKe
KaBopIoTIKA atrd Tov TTPWTO TTAAIVO ATTOXETEUTIKO aywyod TTOU EUPAVIOTNKE

otn BaBulwva ndn amdé 1o 4000 1.X. AAoiI Aaoi TnGg Meootrotapiog
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XPNoIJoTToloucav KataBoBpeg dlapopwy PeYEBWY Kal KATTOIEG aTTd QUTEG
ouvdéovTav o€ éva Kevipikd ouotnua (EKIMA, 2003).

YTTAPXOUV aKOUA KAl apXalOAOYIKEG €VOEICEIC yIa TTEPITTAOKA CUCTAMOTA
TOUOAETWY KOl Qywywv TTavioU oTov KOOMPOo, aT1rd Tn 2KwTtia Kol TN Pwun
MéEXP! TNV Aiyutto kKal 1o lMakiotdv. MeTd TNV eviuTTwWOIOKA auth apxr, O
QTTOXETEUTIKOG OXEDIAONOG €CeNiXONKe akOua TTEPICCOTEPO, MIAG Kal TTAEOV
gixe va AdBel uTtown Tou PEYOAUTEPOUG TTANBUCHOUG AAAG Kal TTIPWTOYVWPEOUG
KIVOUVOUG Yl TNV uyeia Tou KOOPOU atrd TNV TTANPUEAN E€TTECEpyaTia Twv
Aupatwyv (EKMA, 2003).

MNa mmapadeiypya oto Aovdivo, T0 1858 utpxe peydAo kal dUCOOUO
TTPORANUA, AOYO TWV TEPAOTIWY TTOCOTATWY TTEPITTWHATWY TTOU XWPEIG Kauia
emmegepyacia kKatéEAnyav otov Totapd Tdpeon. Auon oto TpoPAnua £dwoe
€vag TTOMITIKOG MNXAVIKOG Trou oxediaoce Tnv KATOOKEU €vOg OIKTUOU
d1aocuVOEdEPEVIWV ayWwYWY TTOU Ba XuvoTav OTa TTEPIXWPA TNG INTPOTTOANG,
éva ouoTnua TTou gival akéua kal oAuepa o€ xpron (EKIMA, 2003).

Mapakdtw TTapoucidlovtal onuavTikoi oTaBuoi otnv €EENIEN Tou
QTTOXETEUTIKOU OUOTAPATOG, OTTWG QUTEG EUPAVIOTNKAV OE OIAPOPES YWVIEG

TOU TTAQVATN.
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1.1.1 O1 veoAIBIkég TouaAéTeg TOou Skara Brae - ZAvTyouik, ZKwWTia

O MIKPOG VEONBIKOG OIKIOMOG TwV OKWTOECIKWY QKTWVY, O OTT0i0g
Tapapével €vag ammd  Toug TMo  KaAodiatnpnuévoug Tng  Eupwting,
EVIUTTWOIACEl TOUG €10IKOUG OKOPO Kol OAMEPA ME TO  ETTITTEDO  TNG
KaBapidTNTAg Tou. 21NV Treploxny Skara Brae (Zkwrtia) utrdpxel €va atmmod Ta
TTONIOTEPA YVWOTA QTTOXETEUTIKA CUCTAMOTA TOU TTAQVATN TTOU XPOVOAOYEITal

peTagu 3100-2500 r.X. (Eikéva 1.1.) ( EKMA, 2003)

Eikéva 1.1 : O veohIBIKOG oikiop6g Skara Brae-Zkwria ( EKIA, 2003)

Ta oTrimia dIEBETAV TOUAAETEG PE QTTOXETEUOEIG EVTOIXIOUEVEG OTOUG
eEWTEPIKOUG TOiYOoug, TNV idla wWpa TOU UTIHPXAV akoua kal  OikTua
(UBPOPPOEG) OTIG OTEYEG MEOW TwV OTTOIWV Ta BPOXIiva vepd Kal Ta uypd
amoéBAnTa KaTéAnyav otov wkeavo. Adyo Tou BdBoug TTou Bpickovtal ol

OUYKEKPIPMEVOI  aywyoi, Ol apXaloAdyol UTTOBETOouV OTI TO  OTTOXETEUTIKO
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ouoTnUa TIPOUTINPXE TOU XTICIMATOG TwV, OTEAVOVTAG TNV TTOAEODOMIKN)
opydvwon o€ véa uyn (EKIMA,2003).

Eival E&ekdBapo 611 autr N apxaia QUAA eKTIHOUCE TTOAU TNV UYIEIVA, Y1’
auTd Kai €pTiage auTtd TTou rTav MOAVOTATA TO TTNO CUYXPOVO OTTOXETEUTIKO

ouoTnua Tou KaipoU(EKIA,2003).

1.1.2 O MeydAog Ymrévopuog Tng Pwuaikng Autokparopiag - Pwun, ItaAia

210 Avdktopo TnG Kvwoou diéBetav dikTuo atroxéteuong Bpoxivwy
vEPWV Kal uypwv atmoBAATwy (1950-1500 11.X.), ue KATAANEN OTOV XEipappo
Kaipato. Ztnv AKpotoAn tng ABrRvag €xouv Ppedei KouudTia aywywyv atmod
ynuévo TTNAG, AdN atmd Tov 60 alwva TT.X. €iXe KATOOKEUAOTEI O KAIVOTOUO
OTTOXETEUTIKO oUOTNUa To oTroio ovoudoTtnke «Cloaca Maxima» (MeydAog
Y1évouog) Kal N apxIKry Tou Xprion ATav n atmooTpdyyion Twv BAATWY wWoTE
va XTioTel N Pwuaiki Ayopd. ApydTtepa TTEKTABNKE OUWG WOTE VA PETAPEPEI
Ta avBpwTiva AUpata amd Tta dnuooia AouTtpd Kal TIG TOUAAETEG. 'Evreka
udpaywyeia NTav ouvoedeuéva 0To €upry cUCTNPA TTOU ATAV TO TTIO CUYXPOVO
TnG emoxns (EKIMA,2003).

XapaktnpioTikd gival €dw TO yeyovog TTwg 1o Baupade e€ioou kal o
MAiviog o TllpeoPuUTepog, O OTT0I0OG BauUTTWONKE ME TNV avioxni Kai Tnv

ATTOTEAEOPATIKOTNTA TOU dIKTUOU 700 xpovia apyotepa (EKIMA,2003).

1.1.3 O1 Biktoplavoi Ymrovouol Tou Mimrpditov - Mmrpditov, AyyAia

Ma Toug Katoikoug Tou Aovdivou, To TTapabaAdoacio MTTpdiTov ATav TO

KOVTIVOTEPO B€peTpo, OTTOU cuvwaTifovrav atrd Ta péoa Tou 19°U aiwva ol
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NAovdpElol, KATI TTou £dwoe PeEYAAn wlnon otnv akurp g moAng. Oco o
TTANBUCoPO6G autavoTav dPwg, To id1o ékavav kai Ta atrépAnTa (EKIMA,2003).

Ta mapaboAdooia kataAupata Tou Mrrpditov Atav XTiopéva atro
TTopwdn UAIKA Kal Ta akatépyaoTa AUPaTa TTou BAATwvav oTIG KataBoBpeg
éBpioKav KATTWG TOov OPOUO TIPOG TOUG TOIXOUG TwV OTTITIWYV, EIOIKA O€
TePIOGdOUG Bpoxng. Ki €tol otn dekaetia Tou 1860 TO TTPAYUO £QTACE OTO
ATTPOXWPENTO, ME TOUG KATOIKOUG va KAAOUV opyIouévol o€ eTTeiyouca Auon. H
Auon Apbe pev, av kal 6xl auéows (EKMA,2003).

10 1874 0 ogp John Hawkshaw oxediaoe évav aywyo atrd TouBAa o
OTTIOIOG €iIXE MNKOG MEPIKWYV XIANIOUETPWY. 2KOTTOG TOU ATAV N ATTOMAKPUVON
Twv AUpaTtwyv Tou Mmrpditov atrd Tnv TOAN (Eikéva 1.2). Q¢ amotéAeopa frav
éva  UTTEpoxo Oceiypa  BIKTOPIOVAG  KATOOKEUAOTIKAG OevédtnTag, TO00
QTTOTEAECUATIKO TTOU AEITOUPYEI AKOUA KOl OrjEPa atroTeAEi TO BACIKO BikTUO

NG TTOANG (EKIIA,2003).

Eikéva 1.2 : O1 Biktopiavoi Ytrévopol Tou Mrpditov, AyyAia (EKMA, 2003).
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1.1.3.1 Z0yxpovn €oxA

Kabnuepiva o dvBpwTrog avTIueTWTTICEl TTPORAAUOTA PE TIGC ETTITITWOEIG
Tou  TrepIBAAAovTOG e€aiTiag Twv TTapePPdocwy Tou o€ autd. TETOoIN
TTpoBAAuaTa gival N au¢non TnG Bepuokpaaiag, AdOyo TNG KAIMATIKAG aAAayng,
n 6&ivn Bpoxn, n puttavon Tou £dd@OUG Kal Tou vepou. AuTd Ta TTPOoRARuaTa
TTPoéKUWaV Kupiwg e€aitiag TG EAAEIYNG TTPOANWNG TNG puTravong. Adyo Twv
avBpWTTIVWV dpacTnPIOTATWY Kal EVEPYEIWV TTapdyovTal aTTéBANTA T OTTOoIA
TTOAEG POpEC atroTeAOUV Kivduvo yia Tnv uyeia Twv avBpwtwy. O1wg
KataAaBaivoupe , atmmoTeAei adrpitn avaykn n €megepyacia Twv ammoBANTwY
TIPIV aQUTA KAaTtaAAgouv oTo £€6a@og , To vepd 1 Tov aépa. Yypd atrdéBAnTa givai
Ta UdATA TTOU dNUIOUPYOUVTAl EiTE ATTO OIKIOKEG dPAOTNPIOTNTEG, TOUAAETA
aKOPA Kal aTTOveEPA OIKIAKAS XPRoNG, €iTe atrd Blounxavieg, €ite atmmd dIAQopEeg
dA\eg avBpwTriveg  evépyelec. ETmiong eival autd TToOuU  OTn OUVEXEIQ
OUA\éyovTal OTO OUCTNPO ATTOXETEUCONG TOU KABE aOTIKOU KEVTPOU Kal
KATaAYouv OTO XWPO €TTegepyaniag Toug. Emeéepyaoia uypwv amoBAfTwyv
gival ToO oUVOAO TwV BIEPYACIWV TTOU £XOUV WG ATTOTEAECUA VA UEIWOOUV TIG
QPVNTIKEG ETMTITWOEIC TWV UYpwV atroBAATwY OTov AvOpwTo KAl TO

TepIBAAAov (EKITA,2003).
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1.2 OpIoPOG KAl XOPAKTNPIOTIKA TWV OOTIKWV AUHATWYV

1.2.1 OpI1oPOG AOTIKWV AUPATWYV

AoTIKA AUPOTO UTTAPXOUV OTOUG UTTOVOUOUG TOU OTTOXETEUTIKOU GUOTAUATOG
TTOU PETAPEPEl Ta UYypd aTrOBANTA HIOG avBpwTTIivnG KoivoTnTag. Ta aoTIKd
AUparta TTpo€pyovTal atrd OTTITIA, EUTTOPIKA KATAOTAUATA, EpyO0TdOIa Kal aTTo
YEWPYIKEG KOl KTNVOTPOPIKEG EVEPYEIES (2TaoIVAKNG, 2003).

Ta AdpaTta gival éva BoAd uypd TTou atroteAgital Katd 99,9% atod vepo.
Etriong amoteAcital ammd cUUTTAOKQ Oopyavikd Kal avopyava TrpoiovTa. Autd
gival alwpoupeva OTEPEd CWUATIOIO 1] TTOANU AETTTOUEPH OTEPEA KOAAOEION
OWUaTIOI, WG OIAAUMEVA CUCTATIKA KAl WG UIKPOOPYaVIOUoi. To opyaviko
UAIKG TTOU u@ioTaTal avaepofia BakTnpliakr dIdoTracn gival utrTelbuvo yia TV
doxnun OouN Kal TO XPWHaA TOUG. 2Ta AUPATA UTTAPXOUV OPYaVIKA UAIKG TTOU
gival ouvABwg xapTi, KOTTpava, oUupa, CATTOUVIA KAl UTTOAEIUMATA TPOPWYV. ZTA
avépyava cuoTaTika Toug TrepIAauBdavovTal AUUOG, APYIAOG, aUMwvia Kal
dAata appwyviou, TTou TTPoEpyovTal EaiTiag TG dIACTIACN TWV OUPWY, TWV
HETOANIKWV VITPIKWV KAl AAAWV aAdTwv (ZTacivdkng, 2003).

Me Aiya Aoyia, Ta aoTikd atrépAnTa TTpokaAouvTal aTrd TIG XPrOEIG TOU
VEPOU TIOU O AVOPWTTOG XPNOIMOTIOIE yIa va KAAUWEl TIG QVAYKEG TOU.
E€aitiag 611 Ta AUpaTta trepIEXouv TTOANG opyavikd BpeTTTIKA ouoTaTIKA, OTAV
KATaAfjyouv o€ KAEIOTOUG KOATTOUG, O€ 2 AiVEG 1) O€ apyd KIVOUUEVA TTOTAUIA,
OnuIoupyouv TNV avdykn yia JEYAAEG TToodTNTEG  Oofuydvou, yia Vva
dlacTraoTouv agpdPia armd Poaktripia r pUkNTeG. OTaV UTTAPXEl OAPKETO

ofuyovo yia va atoouvteBolv Ta Opyavikd OUCTATIKA TOou vePOU, Oev
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uttdpyxouv ducoopia kal 1iuata. Ooo aufdvovTal Ol CUYKEVTPWOEIG TWV
BPETITIKWYV OUCIWV OTO VEPO, E€mMTAXUVOUV TNV auénon Twv @QuTwv. To
EMTTAEOV OPYAVIKO QOPTIO yIa VA avolkodounBei xpeiddetal  TTapatmmdvw
ofuyovo, kai €101 dnuioupyoUuvTal CUVONKEG avaepofiag diAoTTaonS Kai
TePIBAAMOVTIKA  duodpeoTeg  KataoTtdoelg. Otav  AUpaTta  kal - vepod
OUVUTTAPXOUV, £XOUME WG ATTOTEAECUA TNV MEiwon Tou oguydvou, TTPdyHa

TTOU ONUAiVel TV TTAUOT OTTOI00ONTIOTE HOPPNG (WNAG. (ZTaoivakng, 2003)

1.2.2 Ereepyacia Aupdrwy

MNa va pmopécel 10 vePO va xpnolyotroinBei oto  TTePIBAANOV
TpoUTTIdpXeEl Mia eTTegepyacia pe TNV otmoia diaxwpilovral o1 TMKiVOUVES
oucieg amd 10 vepd oTa AUpaTa. AUuTd pEOW TwV UTTOVOPWY TIAvE OE
EYKATOOTACEIS KABAPIOPOU, KABWG €TTioNg KATTOIEG YOPES XPNOIUOTTOIoUVTAl

Kal €18IKA BuTiopopa oxruarta (2raocivakng, 2003).

1.2.3 MpoéAeuon kai €idn

Otav Aépe AUpaTa evvoupe Ta uypd attOBANTa atrd TIG KATOIKIES Kal TA
uypd aoTikd Aupara. (Zracivdkng, 2003). Otav ota uypd acTika amméBAnta
TTEPIEXOVTAl KAl OPKETEG TTOOOTNTEG UYPWV EPYOOTACIAKWY AUPATWY TOTE
ovopadovTal uypd acTikd atmdéBAnTa. H a@ddeuaorn, n xprion Tou UITAVIOU Kal
AAAeG avBpWTTIVEG avAyKeG TTapdyouv Ta OIKIOKA AUuarta. Katd péco 6po
mrapdyovtal 180 - 300 Aitpa yia kGBe dtopo avd nuépa. Anudoia KTipia Kai

UTTNPECIEG, VOOOKOMEIO K.A.TT TTapdyouv Ta aoTIKA AUuarta. To yeyovog ol
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TTOANd epyooTdoia pixvouv Trapdvopa Ta ammoBAnNTa TOUG XWpPIiG Kapia
emegepyacia OTO QOTIKO OIKTUO ATTOXETEUONG KaBIoToUv  OUOKOAO va
TTPOOdIOPIOTEI N TTOIOTATA KAl N TTOCOTNTA TWV BIOKNXAVIKWY OTTORARTWYV yiaTi

MeTaBAAAETal ouvEXWG (ZTaoIvakng, 2003).

1.3 XapakTnpIoTIKA uypwV amroARTWYV

Ta XopaKTNPEIOTIKA TwV Uypwv aTTORARTWY TagivopouvTal OE TPEIG
KaTtnyopieg (BAuoidng, 2007) ( Zxnua 1.3.1):
a) PuoIKA xapakTnPIoTIKA:
XPWHO -0TEPEd - Bepuokpacia - oour - dIaAUPEVO oguyovo -BoAdTNTa (A
BoAepdTNTQ)
B) Xnuika xapakrnpioTika:
B.1. Opyavikég evwoeis - udATAVOPAKES - EAaI — QUTOPAPUAKA - AITTAVTIKA -
TTPWTEIVEG - opyavikd ddwTto (oAikd adwTto katd kjeldahl) - Trapacitoktéva —
QAIVOAIKEG EVWOEIG - EVTIOUOKTOVA —AITIN — ETTIQPAVEIOKA EVEPYEG EVWOEIG -
OPYOVOXAWPIOUEVEG EVWIOEIG
B.2. Avopyaveg evwoel§ - aAKANKOTNTA - ONIKO B€io0 — PHETOANIKA KaTIOVTA —
XAWPOIOVTA - VITPIKA — vITPWON - OANIKOG QWOQPOPOG — TOEIKEG EVWOEIG -
QWOQPOPIKA - pH - Benkd — Beiwdn - Bapéa PETAAAA - XAWPIO (EAEUBEPO Kal
OEOUEUUEVO)
Y) MikpoBioAoyikd xapakTnpioTiKa
- TTABOYOVOI LIKPOOPYAVIOUOI OEIKTEG UIKPOOPYAVIOUWY -
21NV TTapakdTw diatagn BAETTOUUE pia TAgIvOUNON TWV UYPWY OTTORARTWY UE

Bdon Ta QUOIKA TOUG XOPAKTNPIOTIKA Kal TRV oUOTACTH TOUG.

18



AINOBAHTO
_'_________,_—--"'"_f
DYFIKA
XAPAKTHPISTIKA ANOPIANA
- XPOMA LYITATIKA
-OXMH -
- 5’TEPEA ==
- OEPMOKPASIA i‘g:%z CNH,
| e 1
- HCO, e
OPFANIKA | |- AAATA -GN
TYETATIKA Bt
: METAAAA
/ -80.”
- CF
I oz g - H.S
" |BIOANOIKOAO- BIOAOIIKA MPOBAH- | |- CHq
| [MHZHMA MATIKA H'MH-BIOANOI-| |- Oz
|- YAATANOPAKEZ| |[KOAOMHZHMA
-NPOTEINEE - DAINOAEE
- NIMH, EAAIA - OYTOPAPMAKA
- TAZIENEPTEX
OYZIEX

|- APXAIOBAKTHPIA !
- NPOKAPYQTIKA
|- EYKAPYQTIKA |

xnua 1.3.1 : Tagivounon uypwv améBANTwY Pe BACN TO QUOIKA XOPAKTNPICTIKG KOl TNV
ouoTtaon Toug (BAuaidng,2007).

Me Aiya eTi

MEPOUG OUOTATIKA TIOU OUVAVTAUE OE aTTORANTa

KataAfjyoupe pe atmAég peBOdoUG oTo aTToTEAEOO TTOU BéAoupe. AvTiBeTa

otav €xoupe amoBAnTa PE OUVBETN ouoTacn aTmaitolvIal  TTaPATTavWw

OIEPYAOTIEG KAl CUVETTWG Kal JEYAAUTEPO KOOTOG (BAuaidng, 2007).

H karnyopiotroinon Twv AUPATWY TTapouaciddetal oto 2xApa 1.3.2
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- ENESEPTAZIA KPEATON

- BIOMHXANIEE NETPOXHMIKON

xAua 1.3.2 : Xapaktnpiopog amoBARTwy ( BAucidng, 2007)

1.4 ZTEPEG CUCTATIKA UYPWYV ATTORBARTWYV

‘Eva a1moé 10 onNUAvTIKOTEPA PUOIKA XOPAKTNPIOTIKA TWV VEPWYV KAl TWV
uypwv atmoBAATwY gival Ta OTEPEG TTOU EUTTEPIEXOVTAl G~ QUTA Kal Ta OTToia
xwpidovtal o€ (BAuoidng, 2007):

o) OTEPEA TTOU AIWPOUVTAIl KOl TO OTToia YE TNV TTAPOdO Tou XPOvou &iTe Ba
kaBi{avouy eite Ba eITTAEUCOUV

B) oteped TToU givail dlaAupéva

y) OTeped TTOoU BpiokovTal e KOAAogIdr] dlaoTTOpd Kal Ta OTToia yia Vva
kaBi{dvouv ) va emTTAeUcouV ammaitolv d1adIKaaieg KPoKidwaong

Ovopddovtal oAika oTeped TS (Total Solids) To oTeped UTTOAEIMUA EVOG UYPOU
atroBAATOU, TO oOTroi0 TTrapapével oe Beppokpaocia 103-105°C perd atrd
e€aryion Tpoduyiopévou dgiypuatog atmoBAfiTou kKai petpdral o mg/l o %
avaloyia (Bdpog ava 6yko). (BAuaidng, 2007).
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Ta oAikd oTeped utTodiaipoUvTal o€ alwpoupeva SS (Suspended Solids) kai

oe OlIOAUTA OTeped R} OTeEPed TTou OUvavtal va Oinbnbouv DS (Dissolved

Solids) (BAuaidng, 2007).

H kardragn kar n ocipd peyéboug Twv owuamdiwv oTa uypd ammopAnTa

TTapoucidlovtal OUVOTITIKG aTtov lMivaka 1.4.1.

MNivakag 1.4.1 : Katdragn kai geipd peyéBoug cwpatidiwv ata uypd amépAnta (BAucidng,

2007)
Alahopév Kohiosidn T mmf e
ateped — 1 wry Simlno
GTEPED
Méyebos ocopanidioy
oE |
oot 1w w0t ! ! 10 100
| | | | | | | ]
| | 1 | | | | |
-8 o) - 5 4 3 -2 =1
10 10 10 10 1a 10 10 10
Méyebos aupandiny
OE mm
AToparpovopevi Kathlnowa

LE KPOKLBWOT)

oTeped
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LY

kI'[nrn-ucc'a.. Zmﬂgprll [Ilmrmﬁ' Ernl-]ﬂprll Hn]nx&.
vV

Ohka oteped

KAYTH
RN

IxAMa 1.4.2: Aloxwplopog kal avdAuon Katd KaTnyopieg Twy OTEPEWV TTOU TTEPIEXOVTAI OTA

uypa atrépAnTa (BAucidng, 2007)

1.5 Opyavikd cuoTATIKA

210 Blopnxavikd ammopAnTa Kataypd@eTal HEYAAOG apiBudg opyavikwy
EVWOoEWV. AuTd TO aTTOTEAEOHUA TTPOKUTITEL AOYO TNG OUVEXNG OUVOEONG VEWV
OPYOQVIKWV Popiwv atrd Tnv opyavikh Piogynxavia ta teAsutaia xpovia.Ol
OIAPOPE OPYAVIKEG OUTIEG EKTOG ATTO TOV XNUIKO XAPAKTAPA TOUG , DIAQEPOUV
ONMAVTIKA Kal OTNV IKavoTnTa Toug va ogeidwvovTal BioAoyikd (dnAadr va
Bioatroikodopouvtal). O udatdvepaKeg Ol TTPWTEIVEG Kal Ta AITTR AvriKouv
oTnV Katnyopia Twv B1oatmoikodoUACIHWY opyavikwyv. H ouotaon Twv
aOTIKWV AupdTtwy gival 40-60% Trpwreiveg, 25-50% udartdavOpakeg kal 10%

ANiidia (Kampragou, 2010).
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‘Opwg uttdpyouv TTOAAEG PUEYAAEG TTOIKIAIEG OPYAVIKWY OUCIWV TTOU
BioAoyika dev avoikodopouvTal. ATTOTEAOUV XOPOAKTNPEIOTIKO TTapddeiyua Ta
OAKUNIWHEVO  OOUAQoviKa BevZévia (ABS) T1ou  yia  apketd  xpodvia
XPNOILOTTOIOVTOUCAV OQV  ETTIPAVEIAKA EVEPYEG OUCIEG OTA EPYOOTAOIA
ATTOPPEUTTAVTIKWY, ONPIOUPYWVTAG UTTEPBOAIKA TTpoBAAMOTa pUTTAVONG TWV
ETTIPAVEIOKWY UDdATWYV. Eival yeyovog o1 Ta XAwplwuEva TTApaCITOKTOVA Yia
Tapdadelyya 10 DDT €xel PEYAAEG QVOEKTIKEC €VWOEIC OTNV  BIOAOYIKN
ATTOIKOOONUNON, TTAPANEVOVTAG VIO OAOKANPOUG HUMAVEG 1 Kal Xpovia OTo
vepd.(Kampragou, 2010 ).

O uTTOAOYIOPOG  TWV OPYAVIKWY CUCTATIKWY €VOG atmoBATOU OTnV TTPAgNn
gival aduvarn O16TI N oUCTACHG TOU gival TTOAUTTAOKN. OTTOTE WG PETPO TWV
OPYAVIKWV CUCTOTIKWY, KOl YEVIKOTEPA TOU PUTTAVTIKOU @QOPTIOU €VOG
atroBAATOU, yiveTal Xprion n TooOTNTA Tou O0{UYOVOU TTOU XPEIAZETAl YIO VO

0&eIdWOEl EVIEAWG Ta OpyaviKd ouoTaTikd Tou. (Kampragou, 2010 ).

1.6 Opiouég BOD

To Bloxnuikd armaitoupevo ofuyovo (Biochemical Oxygen Demand)
gival n TTOPAPETPOS yIa TOV OTTOI0 TTOAAEG QOPEC XPNOIMOTTOIEITAI YIa TOV
TTPOCBIOPICHSG TOU OPYaVIKOU pUTTAVTIKOU QopTiou Twv atmoBAfiTwy. O xpdvog
OIGPKEIAG TOU TTEIPAPATOG METPIETAI ouvnBwg oTig 5 nuépeg (BODs). To
BloxNUIKA atraITouhevo oguyovo, atrd Toug agpdBIoug HIKPOOPYavIoUOUG ToU
ePIBAANOVTOG opieTal n TTOOOTNTA OEUYOVOU TTOU KOTAVOAWVETAI yia TNV
Bioogeidwon evdg Aitpou atmofAnTou oTnv  Beppokpacia Twv 20° C

(Kampragou, 2010).
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1.7 Opioudég COD

Q¢ xnuiIka atraitolpevo oguyovo (COD) opileTal n TToodTNTA OEUYOVOU
TTOU XpeIadeTal yia TNV TTARPEN XNUIKA 0&gidwaon TG opyavikig UANG o€ vepod
Kal O10&eidlo Tou avBpaka. H ogeidwon dnuioupyeital Pe Eva duvartd XNUIKO
0&eIdWTIKO HECO Ot OUVONKEG O&Iveg Kal WnAr Beppokpacia TTapoudia
KaTaAUTH. MNa 10 oKotmmd autd TO OIXpWHIKG KAAIo Bewpeitar 1o 106avikd
0&e1IdwTIKO péco. To COD utroAoyiletal ammd Tnv 1TT00OTNTA TOU OIXPWHIKOU
KaAiou TToU ¥pnoipotroiménke. To COD T1eoT yia Tnv pérpnon Tou opyavikou
QOPTIOU EPYOOTACIOKWY ATTOBANTWY TTOU £XOUV TOEIKEG OUTIEG OTNV BIOAOYIKN
(wn eival atmmapaitnto 1o COD test. H iy} Tou BOD  givan Travra xaunAoTepn
atré autj Tou COD, a@ou TIG TTEPIOCOOTEPES POPESG OI EVWOEIG UTTOPOUV va
0&e1dwOoUV XnUIKA avTi BloAoyikd. (Kampragou, 2010 )

H 1TpakTIK) onuacia Twv dU0 auTwV TTOPAUETPWY Eival JEYAAn oTnv
METETTEITA ETTIAOYI TOU OUCTAMATOG KaBapiopou evog vepou. ‘Exel dnAadn éva
vepd pIkpd BOD kai peydho COD onuaivel 611 TOo vepd autd MTTOpPEi va
KaOapIOTEl €TTAPKWGS 0€ €va ouoTnua Tou BloAoyikoUu kaBapiopou, dI6TI o€
autd Ba kaBapioBei Povo pia PIKPA TTOCOTNTA TWV PUTTWYV TTOU QVTIOTOIXEI

oTtnv TiPA Tou BOD. (Kampragou, 2010 )
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1.8 Alwto

To aépio alwto ( N2 ) mepiExeTan oTnV atudéo@aIpa o€ TT0000TO 79%.
Etriong, ouptrepiAapaveTal wg ouoTaTiKO TG appwviag (NHs) , Twv vITpIKWwY
(NO3) kai vitpwdwv (NO2) 16VTWV KOl OE OPYQVIKEG EVWOEIG, OTIWG Ol
TTPWTEIVEG XAWPOPUAAN KTA. O1 opyavikég evwoelg adwTtou egival duvatd va
METOTPATTIOUV O€ apuwvia amd alwtoBakTnpidia kal TTapoudia ofuyodvou o€
VITPIKA 16VTA, TA OTTOI0 O€ AUTA TNV JOoP®H TTapapévouy oTo vepod. H augnuévn
TTEPIEKTIKOTNTA TOU VEPOU Of EVWOEIG AlWTOU ‘€XEl oav QATTOTEAEOUa va
ETTIKPATHOOUV OUVOAKES EUTPOPICHOU Kal ueiwon Tou dlaAupévou oguyovou,
OTTWG €TTionNg  Kal avatmTuén o€ dAyn, TTpocodidoviag TTPAcIvo Xpwua OTO
vepO. OTav 0710 vePO UTTAPXEI MEYAAN CUYKEVTPWON TTOOOTNTAG APPWVIA EXEI
oav ATTOTEAEOPO  va ETTIKPATAOEl TOEIKOTATA yia Ta Wdpla. EmoTnuovikég
épeuveg €xouv Ocitel 6T Ta VITPIKA 16vTa emdpoUlv OTa veapd {wa Kal GTov
dvBpwTro. H aiyoyAoBivn TTpoTINd va OuvOEETAl PE VITPIKA 1OVTA QVTi ME
ofuyovo, kai n éAAelwn ofuydvou TTPOKOAEI PTTAE Xpoid OTO CWMPO KAl O€
MEPIKEG TTEPITITWOEIG UTTOPEI va eM@EPEI KAl ao@uiia. ATTd Tnv dAAn TTAsupd

Ta VITPIKA 16VTa atroTEAOUV Tpo@n yia Ta uTA.( AuAwvitng, 2013)

1.9 Pwopodpog

O ewoedpog eu@aviCetal aTO VEPO PE TNV HOPPH TWV PUOPOPIKWYV
16viwv (PO42). XpnoiyoTrolgital EKTETOPEVO WG OUOTATIKO TwWV NITTOOUATWY,
aANG TTEPIEPXETAI KOl 0€ aTTORBANTA TWV {WWV Kal TwV avBpwttwy. ATTO TIG

YEWPYIKEG KAANIEPYEIEG NEOW BPOXOTITWOEWY, DIOAUETAI KAl PETAPEPETAI OTO
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vepod, eMPAvEIaKO A UTTOYEIO, KABWG Kal Ta AUPaTa. Av Kal 0 Quo@Opog dev
gival TOEIKOG, €£upECca  MEOW OUVONKWV  EUTPOPIOPOU, Of auEnUEVES
OUYKEVTPWOEIG  UTTOPEl  va  TTPOKOAEi  cofapd  TPoRAfuata ot

oikoouoThpaTa. ( Auhwvitng, 2013)

1.10 Ogppokpacia

H Bepuokpaacia Tou vepou gival iowg n KUPIOTEPN TTAPAUETPOG aAPOoU
eTTNPEEAcel Tnv udpoPiIa (wr, TNV TaXUTNTA TWV XNUIKWV KAl BlIoXNUIKWY
avTIOPACEWY Kal TIC OUVONKEG Tapaywylkng xepriong. H adg¢non Tng
BEPUOKPACIAG TWV ETTIPAVEIOKWY VEPWYV, TTPOKAAEI aAAayr) OTa €idn Twv
Yaplwy TTou UTTApYouv Kal utrofonBdel tnv dnuioupyia avemmUuunTwy
udpoBiwv PUTWV (PUKIa K.A.). ETTiong onuavtikd gival va ava@Eépoupe OTI Yia
ammdéToun aAAayrp TG BepUOKPOOIag Twv  ETTIQAVEIOKWY VEPWY  TTOU
TIPOKAAEITAl yia TTapddelyya amd TNV €KBOA peydAng tmoodtnTag Bepuwv
EPYOOTACIOKWY OTTOPPOWYV, OOV ATTOTEAECUA UTTOPEI va €xel aTtnv udpodpia
Cwn BvnoipdtnTa. "To oguydvo yvwpiloupe OTI gival TTEPICOOTEPO OIAAUTO OTO
Kpuo TTapd oto (eoT1d vepd. Mia amdtoun augnon tng BepUoKpaciag Tou
uddTivou atrodéKTNn, Kal TNV TTapdAANAnN augnon Tou pubuoU £PYyOOTACIOKWY
avTIOPACEWY, Eival duvaTtOv va TIPOKOAECEl TOUG KOAOKQIPIVOUG MAVEG
auénuéva TTpoBAAfuaTa  UEIWONG TNG OUYKEVIPWONG TOU O&UYOvou UE
duodpeoTa ouvakdAouBa arroteAéopaTa. Ta coBapdTata atmmoTeAéopaTa TNG
BepUIKAG PUTTAVONG TTOU AVOQEPAMPE TTIO TTAVW, T TTPOKAAOUV  PBIOUNXAVIKEG
EYKATOOTAOEIG, Ol OTTOIEG KAVOUV XPHon TO ETIPAVEIOKO VEPO VIO WUKTIKOUG
OKOTTOUG. H 18avikr) Bepuokpaacia yia Ta £TTIQAVEIAKA VEPA TTOU TTPoopifovTal
ylo Xprio€ig avayuyng, dev TpéTrel va gival peyaAutepn atmd 30 °C ekTOG Kal
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av TTPOKAAEiTal aTTd QUOIKA Qaivopeva. H tTpoeuAagn kai diatipnon Twv
BoAaooiwv opyaviopwyv atraitei OTTwWG n TTPOoOAKN BepudTNTag TEXVITAG
TTPoéAeUONG OTA TTAPAKTIA VEPA va U TTPOKAAEI augnon Tng Bepuokpaciag
ToUuG TTavw atrd 2.5 °C yia Toug Pveg ammd ZeTTéUPRpIo HEXP! Mdio kai 1°C yia

TOUG KaAoKalpivoug prives. (Malmsten, 2010)

1.11 pH ka1 aAkaAIKOTHTO

pH: To péTpo TNG 0gUTNTAG 1} TNG GAKOAIKOTNTAG TWV UYPWV ATTORANTWV.
AAkaAikéTnTa: ( HCO3 + COs3* + OH H* ) To pétpo NG PUBMIOTIKAG
IKAVOTNTAG TWV UYpWV ATToBAATWY (TNG IKAVOTNTAG TOUG Va £EOUBETEPWVOUV

o&éa) ( Malmsten, 2010).

1.12 XAwpioUxa

Ta xAwplouxa TTou MOavév va TTeEpIEXoUV Ta uypd atmofAnTa, eival pia
TTAPAPETPOG YIO TNV EKTIUNON TNG TTOIOTNTOG TNG ETTECEPYAOUEVNG EKPONG,
€I0IKA yIa TNV €TTAvVAXPNOIPOTIOINON YIa YEWPYIKN Xpron (dpdguon).

(AuAwvitng, 2013)
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1.13 Evwozeig Tou Bgiou

O1 evwoelg Tou Bgiou gival pia TTAPAPETPOG yIA TNV EKTIKNON TNG
meavoTnTag  dnuioupyiog  OOMWVY KAl yid TNV €KTinon NG

«€TMECEPYAOINOTNTAG» TNG IAUOG. ( AuAwviTng, 2013)

1.14 Toikd cuoTaTikd — Bapéa HETAAAQ

Ta pétaAAa TTOU MOAVOV va UTTApXouv OTa uypd atmmofAnta civai:Ca,
Na, Mg, K, Cr, Co, Cu, Hg, Pb, Cd, Fe, Mo, Ni, As, Se, Zn.
O 1pocdloploudg TNG TTEPIEKTIKOTNTAG TWV UYPWYV aTTORARTWY 0€ PETOAAQ
gival ammapaiTnTog WOTE va Yivel N €KTiPNON TNG KATAAANAOTNTAG TNG €KPONG
yla TNV €TTavayxpnoipotroinon Toug. QoTO00 ixvn opIoPEVWY PETAAAWYV Eival

aTTapaiTNTA Kal yio HEPIKES BloAoyIkES diepyaaoies.( Auhwvitng, 2013)

1.15 Ado1n

Aev atroteAei T0oo coBapd TPORANUA o€ PIKPESG EYKATAOTACEIG N d1dBeon TNG
TWV  OCUPTTUKVWHEVWY  PUTTWV KOl TNG AAOTING.  2TIG MEYAAEG OUWG
EYKATAOTAOEIG TWV UNTPOTTOAITIKWY TTEPIOXWYV Ol TEPAOTIEG TTOOOTNTEG AAOTING
KOl To QUOMEVH TTOIOTIKA XAPOKTNEIOTIKA TNG, KABIoToUvV E€TMPAPUVTIKO TO
TTPOBANPA TNG £TTEEEPYATiag Kal TNG TENIKNAG d1dBeong. O1 TTPAKTIKEG OTTWG
UTTORPUXIOGC aywyd PEYAAOU PAKOUG I ME €10IKES QOPTNYIOES yia Tnv didBeon
TNG AdOTTNG O€ avoiXTr) BAAacoa dev ATToTEAOUV €UVOIKEG PEBODOUG yia auTd
n TpoTINOTEPN dladiKagia €ival, autry TNG aAQUOATWONG KAl N UYEIOVOUIKN
Tapry, kauvon 1 d1dBeon oav AiTtacpa, pe TRV TTPoUTTé0eon o1 Ba
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QTTOPOKPUVOOUV oI TOCIKEG ouoieg yia TO £0a@og Kal TIG KOANEPYEIEG.

(Malmsten, 2010).

1.16 PumravTikn ouoTtaon AUpdTtwy

Eival yeyovdg kar amrodedelypévo OTI N pUTTAVTIKI) TOUG oUCTACT KAl N
TOOOTATA  TWV AUPATWY, PETABAAAETAlI onuavTikd KaB’ oAn Tn diIdpKela TNG
NUEPAS. Ouwg £va HECO €UPOG TNG PUTTAVTIKAG oUOTAONG TOOO TWV ACTIKWYV
000 Kal Twv Blopgnxavikwyv AupdTtwy, Trapoucidletar otov [livaka 1.16
(ZTaoivdkng, 2003).

Mivakag 1.16 :Tutk cUoTACON BIOUNXAVIKWY KAl AOTIKWV AUNATWY ( ZTacivdakng, 2003)

MpoéAeuon amoBARTWY ZUuyKévTpwOon BOD | Zuykévipwon TSS (kg/ton
(kg/ton mTpoiévTOG) TTPOIGVTOG)

ACTIKA AUpaTa 0,025 (kg/day/aTouo) 0,022 (kg/day/aTouo)

Biounyavia yaAokTog 5,3 2,2

Biounxavia Zupapikwy 125 18,7

Biounxavia Zaxapng 13,4 9,7

Biounxavia kovoeppotroinong 12,5 4,3

PPOUTWYV Kal AaXavIKwV

YopavTtoupyia — Biounxavia 30-314 55-196
YoaoudTtwyv

Xaptofiounyavia 4-130 11,5-26
Biounxavia Trotwv 2,5-220 1,3-155
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1.17 Emedepyaoia uypwv amTofARTwV

H péBodog etretepyacoia ammoBAATwy, gival n diadikacia TTou diaxwpiel
atrd TO VEPOD, TIG ETTIKIVOUVEG OUTIES KAl TA ATTOPANTA, WOTE TO VEPO VA UTTOPEI
va xpnoigotroinBei otov atmmodékTtn. ‘Epeuva Tou  €xel yivel pe  BEpa
eTTECEPyacia Kal TTapakoAouBnon Tou vepou, pag TTapoucidlouv TTOAAEG
aTTOYEIC €TTi TOU O€uatog, woTOCO N ETMKPATEDTEPr)  TTPOTACN Eival n
ETTAVAXPNOIYOTIOINCN TWV ETTECEPYACTHEVWY ATTORBAATWY WG vePd WUgng o€
Biopnxavieg. H TTpaKTIKr ETTAVaXENOCIPOTIOINCNS KAl AVOKUKAWGONG VEPWYV TTOU
TIPOKUTITOUV OTTd TNV £TTECEPYQTia TWV ATTORANTWYV €ival OXETIKA TTPOCQPATN
otV Xwpa pag. H atmairoupevn oAokAnpwuévn Olaxeipion Twv uypwv
atmoBAATWV gival atmmapaitnTto va €xel  OI0dIKAOiEG, OTTwG TNV OUANAoyH, TNV
emmegepyaaoia kal Tn 61400 TOUG.

Me 1O atroxeteuTiké oUCTNPA PIAG TTOANG, CUAAEyovTal Ta uypd atmmopAnTa
OAAG Kal €1I0POEG ATTO UTTOYEIA 1] ETTIQAVEIQKA vEPA. EVOoXOuEVWG va dEXETAI
Kal  €pyooTACIOKA ATTORARTWY Ta OTToia €XOUV UTTOOTEI KATTOIOU €id0oUg
TTpoETTegepyacia. To ATTOXETEUTIKO OUOTHPATA KOTaAyel o€ évav Kevrpikd
Atroxeteutikd Aywyo (K.ALA.) o oTroiog kataAriyel o€ pia Eykardotaon
Emegepyaciag Aupdtwy (E.E.A.) ekei Ta AUpata ugioTtavtal emeéepyaoia pe
oKOTTO Tn O£0peUcn Kal TNV €EOUBETEPWAN TWV AVETTIOUUNTWY CUCTATIKWY
TouG. MoAAEG popég oTig E.E.A. kataAfyouv kai BoBpoAupara (Aékkag, 2010).

H eme€epyaoia Twv uypwv ammoBAnTwy cupBdAAel oTnv TTpooTaCia TOU

TTEPIBAANOVTOG, TIG OUOUEVEIC ETTITITWOEIG OTOUG ATTOOEKTEG Kal OIOPUAACOEI

TNV OIKOAoyIKr 1c0ppoTTia. O1 TEXVIKEG w¢ QUOIKES digpyaaieg cival pébBodol
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ETTECEPYATIOG HPE QUOIKEG OUVAMEIG, eV oI PEBODdOI KATA TIG OTIOIEG N
QTTOUAKPUVON TWV PUTTOYOVWY OUCIWV  ETTITUYXAVETAI HE  XNUIKEG KAl
BIoAoOYIKEG avTIOPACEIG €ival YVWOTEG WG XNMIKEG KAl BIOAOYIKEG dlIEPYATIEG.
(Aékkag, 2010)

Ta KUpla oTAdIa TNG €TTEEEPYAOIAC TwV UYpWV OTTORBAATWY gival Ta €E¢NAG:

(Aéxkkag, 2010).

* [lpo eme€epyacia, kara tnv Oladikacia autol Tou oTadiou yivetal n

QTTOMAKPUVOTN TWV UAIKA OTTWG TTavid, ¢UAO, TTAAOTIKA, XOAiKIa, dUPOG, Addia
Kal AiTTn Ta OTT0ia TTPOKAAOUV CnNUIEG OTO NAEKTPORNXAVOAOYIKO £COTTAIONO TNG
EYKATAOTOAONG Kal TTPOBARUATA OTN OUVTPNON Kal TN Asitoupyia Tng E.E.A.

* MpwtoBdbula ereCepyaoia, kKatd Tnv dladikacia autou Tou oTadiou yiveral

N ATTOUAKPUVON TWV OPYAVIKWYV KAl £€Va PEPOG TWV AIWPOUUEVWY OTEPEWV
oUoIWV. AUTO TTPAYUATOTTOIEITAI JE TO QUOIKO PaIvOPEVO TNG KaBi(nong.

» AsutepoBaBuia ereEepyaaia, Katd Tnv diadikacia autou Tou oTadiou yiveTal

N ATTOPAKPUVON TWV AIWPOUPEVWY OTEPEWV Kal TwV PIOATTOIKOOOUNOIUEG
OPYQVIKEG o0ucie¢ ME  XPAONn PIOAOYIKWY KAl XNUIKWY  BIEPYOTIWV.
Aleukpivifoupe 0TI N attoAupavon TTEPIAAPPBAVETAI OTOV TUTTIKO OPICHO TNG
oupBarTiknig deuTepoBAbuIag eTeEEPYaTiag.

» TpiToBdBuia emTeepyaoia, Katd TNV diadikaoia autoU Tou oTadiou yiveTal n

QTTOPAKPUVON TWV UTTOAEINPNATWY aTTrd TNV dcuTepoBdaduIa  eTTegepyaaia
QIWPOUHEVWY OUCIWY , KAI ETTITUYXAVECSQI PE TNV HEBODO TG dIenong.

* Mpoxwpnuévn eTTegepyaoia, katd Tnv diadikacia autou Tou oTtadiou yiveTal

N AmMOMAKPUVON TwV JICAUPEVWY AAAG KAl TWV QIWPOUPEVWY OUCIWV TTOU
EXouv TTapauévouv oTa atréBANTa, YETA TNV BIOAOYIKA €TTeCEpyacia, OTav TO

vEPO BEAOUUE VA TO ETTAVAXPNOCIUOTIOINCOUNE O€ OIAPOPES AAAEC EQAPUOYEG .
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H péBodog Tng emeepyacia auTAG E€MMTUYXAVETAI OE OUVOUAOMPO Twv
QUOIKWYV, XNMIKWV Kal  BloAoyikwy dlgpyaciwy. ZuvhBwg TrepIAapBavel
dINdnon, Xpnon MePPBpavwy, avtioTpo@n WOoPWaOn, TTPOCPOPNCN Ot eVEPYO
dvbpaka r) iovroevaAAayr).

* ATToAUpavon, Katd Tnv diadikacia auTou Tou oTadiou yiveTral n atToAUuavon
TOU vePOU Kal €EOUBETEPWON TTABOYOVWY WIKPOOPYAVIOPWY, ME XPHon
xAwpiou i akTivoBoAiag. (Aékkag, 2010).

. To 1930 ka1 petad &ekivnoe otnv Eupwtin n KATAoKEUN TV TTRPWTWVY
E.E.A.. ZTnv emmoxn pag dlaBEToupe uttEPOUyXpOova OiKTUa ATTOXETEUONG TA
otroia &ekivnoav va kataokeudlovral otnv Eupwtn tepitrou mrpiv amd 100
Xpovia. Na onueiwBei 611 kal oe OAeg oxedoV TIGC TTOAEIC TNG EAAGDAG €xouv
KataokeuaoTel ouyxpoveg E.E.A., o1 omoieg TTepIAapBdvouv TTOAAG oTddia
emegepyaaiag uypwv atmmoBARTwy Kal KABe oTddio ereEepyaaiag TrepIAapBavel

TeploocodTEPES aTTd pia diepyaoies (EKIMA,2003).

1.18 Quoika cuoTipata ere§epyaoiag - Aipveg oTaBegpotroinong

A6 10 1880 xpovoAoyeital n PEBODOG TwV  QUOIKWY CUCTANATWY
emTeCepyaciag. H pwtn TpooTTddeia eAEyXOU Kal TTEPIOPICHOU TNG UDATIKAG
puttavong €AaBe xwpa otnv Eupwtrn, otnv AUEPIKN KAl 0€ GAAEG XWPEG UE
TNV QVATITUEN Kal €EQAPUOYN TG “YEWPYIKH EKUETAAAEUON AUpdTwWY” (sewage
farming).

Autd TO OucTAParta avrikataotddnkav, ota péca  Tou 20° aiwva. H
eTTegepyacia yivoTav o€ €MTOTTIO OCUCTAUATA, €iTE UE EIDIKEG YEWPYIKES

EKMETAAAEUOEIG, €iTe Ta emmeEepyacpéva ammOBANTa Ta XENOIUOTIOIOUCAV VIO
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QUTIK TTapaywyn, e€ite yia dpdeucn Ola@opwyv  TTEPIBAANOVTWY  Kal
KOIVOXPNOTWV XWPWYV, €T yia eUTTAOUTIONS uTTOyElwv udpogopiéwv. H
EKMETAAAEUOTN TWV QUOIKWYV CUCTNUATWY PE OTOXO TO £D0POGg €XeEl aAANGEel,
AOyw NG €u@aong TTou OIdETAI OTNV ETTAVAXPNCIKOTTIOINCN TOU VEPOU, AOYW
TNG AVOKUKANONG TWV BPETITIKWY OTOIXEIWY, £TTioNg Kal Adyw TnNG €Upaong
OTNV XPNOIYOTIOINCN TWV UYpWV aTTORAATWY yia TNV dApdeucn YEWPYIKESG
KaAAiepyelwyv. Tautoxpova, dpxioe va OIVETAlI OIKOVOMIKI UTTOOTHPIEN YId
EPEUVNTIKA TTPOYPANMATA Kal QvATITUEIaKA TTPpoypduPaTa TEXVOAOYiag oTa
OUOTAMOTA QUOIKA ETTECEPYATiaG, TO OTI0I0 OdAYNOE OTNV OTNV 100TIUN
avayvwpIoH TOUG, WG TEXVIKAG DIAXEIPIONG OTOV TOUED TNG UNXAVIKAG UYpWV
ammoBARTWV. Ta 1Mo TTPOCPATA ETTITEUYUATA APOPOUV TA PUOIKA CUCTHPATA
eTmegepyaciag uypwv atroBARTwWy, €ival o Aeyduevol Texvntoi uypoRIdToTTOol.
(A\ékkag, 2010).

Ta @QuUOIKA cuoThPaTa ETTIYEPICOVTAl O€ TTEVTE POOCIKEG KATNYOPies:(AEKKAG,
2010):

1. Ta ouoThpaTa Twv onNTIMIKWY degapevwy i BOOpwv A eMTOTNIA CUCTAUATA
(septic tanks or on site systems)

2. Ta edagika cuoTiuata emeéepyaoiag AupdTwy (land treatment wastewater
systems)

3. Ta ouoTApaTa UdPOXAPWVPUTWY YIa TNV eTeéepyacia Aupdtwy (aquatic
plants treatment systems)

4. Ta ouoTApATa TEXVNTWV UYPOTOTTWV ETTECEPYATiag AupdTwy (wastewater
constructed wetlands treatment systems)

5. Ta cuoTtApaTa Aipvwy (dCapevwv) oTaBEPOTTIOINONG VIO TNV ETTECEPYQTIA

Aupdtwy (wastewater stabilization ponds systems)
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1.18.1 Ta ZuoTthpata Aipvwyv Zrafepotroinong (wastewater stabilization
ponds systems - WSP)

O1  Aipveg oTtaBeporroinong (WSPs)  eival  @uoikd  ouoTtruara
eTTECEPYATiag uypwyv atmoBAATWY, atTd Ta 0 dladedopéva Kal aTToTeAoUV TNV
KATaAANAOTEPN MEBODO ETTECEPYATIOG TWV OIKIAKWY Kal TwV ONPOTIKWY
amOBANTWY OTIC AVATITUOOOUEVEG XWPEG, JE ONUAVTIKO TTAPAyovTa TO KAIPQ
yla TNV KAAUTEPN atmoTeAeoUaTIKOTATA TNG AciToupyiag Toug. (Aékkag, 2010).
To kO6OTOG AsiToupyiag, Twv Aipvwy oTaBepotroinong €ivalr XapnAo, €1miong
XAUNANG ouvTthpnong, €COAOKANPOU QUOIKY HOPOAG Kal HE UuWnAd eTTiTTEQO
Biwoétnrag. O Aigveg  QUOIKWYV  OucTNUATWY  Ogv  aTTAITOUV
NAEKTPOUNXOVOAOYIKO €COTTANIOUO, HEIWVOVTAG TO KOOTOG OXETIKA HE TNV
QTTQAITOUMEVN OUVTAPNON KOl TNV ATTAITOUPEVN EVEPYEIA, VO ONUEIWBEN OTI n
EVEPYEIO TTOU KaTavoAwveTal €ival n nAikiok evépyeia. H pdvn atraitnon
gival o1  peydAeg ekTdOEIG ynG O€  OUYKPION HE TIG OUUPATIKEG
NAeKTpoUNXavoloyikéG pueBddoug etTecepyacnias. (Aékkag, 2010).

Otav pIAdpe yia Aipveg otaBepotroinong ava@epOuacTe o€ PNXEG,
avBpwWTTOYEVOUG TTPOEAEUCEWG NiUVEG, NECA OTIC OTTOIEG TTPAYMATOTTOIEITAI N
por Twv atmoBAATWY Kal PETA TV TTAPAUOVH VIO APKETO XPOVO, (VIO KATTOIEG
NUEPEG) O€ OUYKPION  HE TO OUPBATIKA OUCTAPATA OTTOU O XPOVOG
TTAPAMOVNAG €ival TNG TAENG TWV PEPIKWY WPWV, Kal Byaivel g éva KOAWG

emegepyaopévo peupa. (Aékkag, 2010)
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1.18.2 Acitoupyia AIpvwyv oTaBepoTTOoinONG Kal ATTONAKPUVON PUTTWYV

O1 Aipyveg oTaBepoTroinong €ival JEYAAES, AVOIXTEG, XWHATIVEG, TEXVNTEG
AEKAVEG PIKPOU BABoUG, OTIG OTTOIEG EI0PEOUV Ta UTTO £TTECEPYATia AUpaTa Kal
aTTO TIG OTIOIEG, META ATTO TTAPAUOVH OPICUEVWV NUEPWY, TTPOKUTITEI EKPON
IKQVOTTOINTIKOU PaBuou emmegepyaciag. H atmopdkpuvon Twv OpPYyaviKwv
ouoiwv (Slo0AUPEVWY 1) OE POPPR OTEPEWYV) TTOU €I0pEOUV OTIG AIUVEG,
AapBdvel xwpa pe pia oelpd o1rd QUOIKOXNMIKEG Kal BIOAOYIKEG DlEPYAOieg
TTOU OupBaivouv oTn QUON Katd Tn dl1oxETeuon Twv atmmoBANTwy o€ uddaTivo

TePIBAAAOV (Aékkag, 2010).

O1 Aipveg oTaBegpotroinong  xpnoigotroiouvtal  d1EBVWG  yia TNV
eTTEgEPYania oIKIOKWY Kal Blounxavikwy atmmoBAnTwy. O1 BaoikéG AsiIToupyieg

Toug eival (Aékkag, 2010):

—h

. Meiwon BOD

2. pgiwon AlWPOUPEVWY OTEPEWV

3. peiwon maboyovwy (koAoBakTnpidiwy, auywv AeRiBwyv, 1Wv)
4. a@aipean BpeTTIKWYV (adWwTou, PWTPOPOU)

5. agaipeon Bapéwv HETAAAWYV
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1.18.3 MAgovekTAuaTta kol MelovekTAuata  Algvwyv

oTadeporroinong

Ooov a@opd OTa TTAEOVEKTAUATA KAl T MEIOVEKTAMATA TWV AIUVWV

oTaBepotroinong, oupewva pe Tov (Aékkag, 2010) divovtal 6TTwg akoAouBki:
MAgovekTAHATA

e AmAOTNTA

H ammAdTNTa OTNV KATAOKEUN, OTN CUVTHPENOCT Kal 0T AEIToupyia TOUG.

e KoboTog
XaunAd KOOTOG KATOOKEUNG KAl ouviipnong, yiati Og Xpeldadetal
NAEKTPOPNXAVOAOYIKOG €EOTTAIOUOG OTTWG €ival Ta CoupPBaTikd CuoTAPOTA
emegepyaciog Twv amoBAnTwy, va onuelwBei OTI €xel eAdxioTa TTOOd

KATAVAAWONG EVEPYEIQG.

e ATmoTEAECHATIKOTNTA
[.  YwnAn atroteAeopaTIKOTNTA
II.  EupworTia
lll.  Avrtatrdékpion o€ aiXhEG pUTTAVTIKOU QOpPTioU

V.  Mikpég dlakupdvoelg Ye Tn Beppokpaacia
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e Amodoon
‘Exel upnAd TTooo0Td atrddoor), KaBWG ETTITUYXAVETAI ATTOUAKPUVON
NG Ta¢NG ToUu 70 — 90 % YyI1a TO ONIKO AdwTo, TToo00Td TNG Tagews 30 — 45 %
yla TO QWOQOoPOo, Kal TTooooTd uwnAoTepo atmd 90 % yia to BOD kal Toug

TTaBoyovoug UIKPOOPYAVIOUOUG.

e Evépysia
I.  Evepyelak autovopia
. Mn ammaitnon nAekTpounxavoAoyikou £EOTTAICOU

lll.  XprAon avavewaoiywy TINYwWV EVEPYEIAG

e MepiBaAdov
[.  ®INKA TTpOG TO TTEPIBAAAOV
II.  Mndapivoi putrol

. AigOnTikl atmodoxr, EAKUCTIKN EUPAVION

e [poowiko

O1 LIKPOTEPES ATTAITAOEIG OE ECEIDIKEUUEVO TTPOCWTTIKO.

e lAug

H pikpn mapaywyr 1IAJog

e Avroxn

H avtoxn] Toug o€ opyavikd Kal UdPAUAIKA “O0K” QopTia.
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MeiovekTApaTO

Ta YEIOVEKTANATA TWV AMIVWV OTABEPOTTOINONG UTTOPOUNE va TTOUUE OTI gival:
o OI TEPAOTIEG EKTATEIG YNG.

o Q1 TEPAOTIEG ATTWAEIEG VEPOU.

e H uywnAj ouykévTpwaon o€ AlWPOUPEVA OTEPEA OTNV EKPON.

e O KivOUVOG OOUWV.

e H avatrTuén KOUvouTTIWV.

e O Kivduvog pOAUVONG TOU UTTOYEIOU UDPOPOPEQ.

1.18.4 Baoikég Apxég AsiToupyiag
2TIG Aipgveg 0TaBEPOTTOINONG OUVAVTAUE TPia SIOPOPETIKA €idn AUvwv
(Aékkag, 2010):
.  o1ravaegpoBieg
Il. o1 eTapgoTepifouoeg

lll. o1 Aipveg wpipavong.

2 €éva ouoTnua ANpvwyv  oTtaBepotroinong e@apudlopal  pio oglpd
avagpoflag (anaerobic) , emapgotepifoucag (facultative), kai pia A
TTEPIOOOTEPEG  Aipveg wpipavong (maturation). Mo pPeyaAUTEPEG TTAPOXEG
HTTOPEI va eyKaTaoTaBoUuV TTapAAANAQ TTEPICOOTEPEG ATTO Uia OEIPEG.
Mapakdtw Ba yivel avaAuon kal TTEPIypa@r] TpIwV OIAQOPETIKA €idN AIUVWY

(Mara et al, 1992).
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1.18.4.1. Avagpoieg Aipveg

O1 avaepoPieg Aipveg gival o1 LIKPOTEPEG HOVADEG OE QUTNA TN OEIpd TwV
Alpvwv. XapakTnpioTikG TOUug €ival n €10por Twv Uypwv aTTORAATWY OTOV
TUBpéEVa TNG Aipvng, KaBWwg Kal atrd Tn HIKPr}, 0€ OUYKPION HE TO OUVOAIKO
OYKo Toug, emm@aveia. O TTUBPEévag Twv avagpOPIwy AUVWV PTTOPET va QTACEI
Kol va Kupaivetar ammo 2,5 éwg 5 m kal 10 TEAIKO BdBog eival avdAoyo Twv
€00@OAOYIKWY OUVONKWY KAl TOU TOTTIKOU KOOTOUG EKOKAQWV (TO OTTOio
auédvetal Pe TNV augnon Tou BdBoug). To BABog TTou cuvavTdue ouvrBwg
gival Ta 3m pe 4m. O1 avagpoBieg Aipveg d1a0TACIOAOYOUVTAl CUHPWVA PE TV
OPYQVIK} OYKOUETPIKA @OPTION TOUG, AVAAUTIKOTEPA ATTO TNV TTOCOTNTA TOU
opyavikou UAIKoOU, ek@paldopevou o€  ypauudpia BODs avd nuépa,
epappolopeva og KAaBe KUBIKG PETPo Tou dykou TnG Aipvng (gr BODs/m?3 /day).
O1 Aipveg gival duvatdv va dexTouv TETOIEG QOPTIoEIG 0TO €Upog Twv 100 pe
350 gr BODs/m® /day, kdm 71O oTroio eival avdAoyo Tng Beppokpacia
oxedloopou. Autd Ta UWnAd ETTiTTEdO QPOPTIOEWS OUYKEVIPWVETAI €Va
auoTnpd avaepoflo TrepIBAANov péoa otov Oyko TnG Aipvng (1m.X. €ivai
TTEPIOPIOPEVN  UTTAPEN Tou  dlaAupévou  ofuyovou Kal  TO  OUVAUIKO
o¢eidoavaywyng  givar  apvnTikG).  AvaepdPieg  ANipveg  evOEXETAl VA
XPNOIYOTToINBoUV OE TTEPITITWOEIG IOXUPWY EPYOOTACIAKWY ATTORBAARTWY Kal
QOTIKWV aTTORBAATWY HE UWPNAS ETTITTEDO CUYKEVTPWONG OpYyavikou gopTiou. H
EMKAAUYN TNG ETIPAVEIAG TWV AIUVWV YIVETAI UE QUOIKO TPOTTO, HE AITTn Kal
éAaia TTou uTTdpyouv oTa atrORANTA, OAAG Kal e TeXvNTO TPOTTO dnAAdN e

TTAAOTIKA 1j GAAQ UAIKG pe OKOTTO va TTayidéwouv TV uwnAn Beppokpacia,
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ID10iTEPO O WUXPEG TTEPIOXEG. 2Ta Bepud  KAipata n  Asiroupyia  Twv
avagpoOfieg  Aiuvwv  gival  €CQIPETIKA  TTIO  ATTOTEAEOUATIK  AOYW TG
Bepuokpaciag Tou TTayIdeUETAl ATTO TNV ETMQAvEId Twv AUupdTwy. Na
AVAQPEPOUE £vVa TTAPAdEIYUA OWOTAG AsIToupyiag Kal axedliaong TG Aipvn, n
otroia Ba TTETUXEI YUpw OTO 60% atopdkpuvon Tou BODs oTtoug 20°C Kai
Tavw atmmd 70% oTtoug 25°C kai dvw. H atropdkpuvon Tou opyavikoU UAIKOU
eVTOG TWV avaepOBIwy Aipvwy KaBopiletal atrd Toug idIoUg HNXAVIOHOUG TTOU
ouvavtwual Kal o€ 6Aoug Toug aAAoug avagpdpioug avtidpaoTripes (Mara et
al., 1992; Pefia, 2002). ‘Evag udpaulikdg xpdvog TTapapovig TG TALEwg TG
Hiag nuépag eival ikavotroinTikog yia amépAnTa pe BOD5 < 300 mg/lt oe
Beppokpacieg avw atod Toug 20°C. EIdIKOTEPA, TTAVIWG AVAPEPETAl TTWG O
XPOVOG TTapapovAg gival TNG Tagews Twv 24 £wg 50 wpwv. Ooov agopd Tnv
QTTOTTVIKTIKA] ATHOOQ@AIPIKA KATAOTAON TTOU ETTIKPATEI, AOyw TnG TTapouaciag
OUCOOUWY agpiwy, OTTWG AUUwVia, HEBAVIO Kal Kupiwg udpbdBeiou, uTtipge
TTAVTOTE £va (ATNUA TTOU aTTAOXOAOUCE TOUG OXEDIAOTEG pnxavikoug. lMapd
TaUTA, N OOHUA N N Kakoopia dev atmmoTéAece TTOTE TTPORANUA, €@doov ol
avagpOPIEG NIVEG €ival OWOTA OXEDIAOUEVES KOl N CUYKEVTPWON TWV BEIKWV
OTO aveTregépyaoTa amoBAnTa eival pikpotepn amd 500 mg SO42-/L. ZTig
avagpOBIeg Aipveg TO opyavikd AJWTO HETATPETIETAI O AUUwWvia, €101 Ol
OUYKEVTPWOEIG AUPWVIAG OTnv  €Kporp TG  avagpodPiag  Aipvng  eival

HEYAAUTEPEG O€ oxéon e Ta aveTregépyaoTa ardéBAnTa. (Mara et al.,1992).
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1.18.4.2 ETrap@orepifouoeg Aipveg

Tig eTap@oTEPICOUOEG AIIVEG  TIG KATNYOPIOTTOIOUYE O  OUO €idn, ol
TTPWTORABUIEG  ETTAUPOTEPICOUCEG  AIUVEG TTOU  OEXOVTAl  QVETTECEPYQAOTA
atrOBANTa KAl o1 OeuTEPOPABUIEG ETTAUPOTEPICOUCES AiVEG TTOU OEXOVTAI
otaBepotroinuéva amopAnTa amdé 10 TTPWTORABUIO OTAdIo (ouvrRBwg TO
eCepxouevo atod TIG avaepoOpieg Aipveg peupa). Or emTap@oTepifouces Aipveg
givar oxedlaopéveg  yia  amoudkpuvon Tou BODs Baocildueveg oTnv
ETTIQAVEIOKH Opyaviky] Toug @OpTion. O 6pog autdg avagépetal OTNV
TTO0OTNTA TOU OpYyavIKoU QopTiou, ekppalouevou o€ KING BODs ava ektdplo,
eQapUOlOPEVOU OE KABE €KTAPIO TNG ETTIPAVEIOG TNG ETTAUPOTEPICOUCAG
Aipvng avad nuépa. Emmopévwg o ouvoAikdg apiBudg povadwy Ba gival Ta KIAG
Tou BODs avd extdpio Tng €m@Avelag TNG emap@oTepioucag Aipvng avd
nuépa (kg BODs/ha-day). Mia oXeTIKG XapnAnf €TTIQAveIoK opyavik @OpTIon
xpnoigotroigital  (ouvBwg oto eupog Twv 80 — 400 kg BODs/ha-day,
eCaptdral atrd TN Bepuokpaacia oxediaouou) yia va avaTiTuxBei evag evepyog
TTANBUOPOG aAyng. Ta GAyn autd eival ammapaitnTa  OTNV ATTOPNAKPUVON TOU
opyavikoUu @opTiou e TO ofuydvo TTou TTapdyouv AOYw ThG @wToouvBeong
(Mara et al.,1992).

MoAU onuavTikh €ival N ouviApnon €vog uyloug TTANBucPoU aAywy,
ylaTi gival arrapaitnTa va mapdyouv To0 oguydvo TTou Xpelddovtal Ta BakTrpla
yla va atropakpuvouv 1o BODs. Ta dAyn oxnuatidouv otn Aipvn éva okoupo
TTPACIVO XpwHa, 6Tav OAA AEITOUPYOUV UTTO KAVOVIKEG OUVONKEG. 2€ PEPIKES
TTEPITITWOEIG, Ol AiVEG EUPaVICOVTal WG KOKKIVEG I pol, AOyw TnG TTapouaiag
TWV HOPB avaepOBIwV PWTOCUVOETIKWY BAKTNPiwV TTOU 0&EIdWwVOoUV Ta BeIKA

(Mara and Pearson, 1986). Auti n aA\ayy oTnv  OIKoAoyia Twv
41



ETTAUPOTEPICOUCWY AIUVWV EP@aVICeTal AOYW TNG UIKPNG UTTEPPOPTIONG HE
BODs. ETropévwg, n aAAayr XpWwHOTOG o€ auTéG TIG Aipveg gival duvatdv va
atroteAéoel évav KOAO TTo00TIKO O€ikTn TnG AeItoupyiag TnG Aipvng. H
OUYKEVTPWON TWV OAYWV O€ Hia KAAWG AeiIToupyouoa eTTap@oTepiCouca Aipvn
gival avaloyn tnG @oépTiong kKal TNG  Bepuokpaciag. Kard péoco 6po
Kupaivetal oto €upog Twv 500 — 2000 pg XAwpo@UAANG avd Aitpo (ol
OUYKEVTPWOEIG TWV aAywv ekppdlovtal  KaAUTepa He  OpouG TG
OUYKEVTPWONG TNG KUPIAG QWTOOUVOETIKAG TOUG ouciag). H @wToouvelETIKNA
dpaCTNPIOTNTA TWV AAYWV €XElI WG OTTOTEAECUA Wia nUEPNOIO PETABOAN TNG
ouykévipwang Tou dlaAupévou oguyovou (DO) kai Tou pH. O1 GuyKeVTPWOEIG
Tou OlaAUPEVOU oguydvou auédvouv WPE TIG TTPWTEG AKTIVEG TOU nAiou, w¢
QTTOTEAEOPO  TWV  QWTOOUVOETIKWY  dlEPYacIwy, Kol N Kopuewaon va
EMTUYXAVETAl  TIG TTPWTEG OTTOYEUMATIVEG WpPES (N ouykévipwaon Tou DO
utropei va  aufnbei péxpr kar Tmavw amé 20 mg/lt, TT.X. 0 uwnAd
UTTEPKOPECUEVEG OUVONKEG) KOl TIG VUXTEPIVEG WPEG VA EXOUMPE TO €AAXIOTO
(atToucia NAIOKAG evEPYEING), OTTOU N @wTooUVOeon undevideTal. AvdAoya 10O
BABog £xoupe Kal BIAPOPETIK) CUYKEVTPWON Tou diaAupévou ofuydvou 600
TTNyaivoupe TTpog T0 BAB0G 1600 eAATTWVETAI KOl Jadi uE auTtd aAAAdel Kal TO
pH, apol oTtn péyiotn dpdon Twv aAywv avBpakikd Kai dloavOpakIikd 16vTa
avTIOPOUV Kal TTApEXOUV TTEPIOCOTEPO Ol0gEidIO Tou AvOpaka yia Ta GAyn,
EMTPETTOVTAG £TOI TTAEOVOOPA 16VTWY UBPOLUAiou, pe atroTéAeopua 1o pH va
augavel o€ TIHEG AVW TOU 9, TO OTTOI0 OKOTWVEI TA TTEPITTWHATIKA BakThpia. To
BdBog Twv eTTau@oTEPICOUCWY Aluvwy gival TrepiTrou amd 1 éwg 2 m. ANG
autd 1O otroio €ival 1o o Oladedopévo eivar  £wg kal 1,5 m. (Mara et

al.,1992;).
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000 agopd TG eTTAN@OTEPIOUCES AiVES, TO OPYAVIKO QOPTIO TTOU OEV
éxel katakpaTnOei atrd 10 TTPONYOUUEVO OTADIO, OLEIDWVETAI ATTO TA CUVNON
ETEPOTPOPIKA  BakTApia TG emegepyaoiag  uypwv  amoBAfTwyv. H
atropdkpuvon Tou BODs oTig mpwTofdOuieg emau@oTtepifouces  Aipveg
KupaiveTal oe 1mooo0T1d 70% Ooov agopd Ociyya TTou Oev €XEl UTTOOTEN
@iATpavon Kal Kupaivetal o€ TTooo0Td peyoAuTepo 90% yia deiyua TTou EXEl
UTTOOTEI QIATPAVON. ZTIG ETTAUPOTEPICOUCES AINVEG N AUPWVIO EIOXWPEI O0TN
Blopdda Twv aAywv. OTav autd wpiuadouv kKal kabi{dvouv oTov TTUBUEVA TNG
Aipvng, oe avahoyia 20% TnG KUTTAPIKAG HAZag €ival pun PIOATTOIKOOOUN OO
KAl TO ACWTO TTOU OUVOEETAl PE AUTO TO iCnua TTayIOEUETAl OTO iCnua Tou
TTuBpéva. Autd TIOU EVOWMPATWVETAI HE TO PIOATTOIKOOOUACINO HEPOG,
ElIoXwpPEi 0TN Aigvn Kal €TMOTPEQPEI 0TV OUVBEON Twv aAywv. H 1Too06TNTO
QUHWVIaG PTTOPED va ATTOPAKPUVEOET attd TN Aipyvn PE €EATUION, OE TTEPITITWON
uynAou pH. H onuavTtikdtepn d10¢pOopOoTToincn TWV ETTAUPOTEPICOUCWY AIUVWV
HE TO OUMPATIKA CUOTAPATA, BIAKPIVETAI OTO OTI TO 0EUYOVO TTOU XpEldlovTal
Ta BAKTAPIA TIC QWTOCUVOETIKEG dpaaTNPIOTNTES TO AapBdvouv atmd TIG aAyeg
TTOU AVOTITUCOOVTOI OTIG AiUVEG AUTEG Kal OXI UE AAAO TEXVIKO UNXAVIKO HECO.
O1 dAyeg he TN o€1pd Toug €EaPTWVTAI ATTO Ta BOKTAPIA, Yia TO BIOEEIdIO TOU
dvbpaKka TO OTTOI0 UETATPETTOUV PWTOCUVOETIKA 0€ OAKXapa, CUUPWVA UE TV
avtidpaon (Mara et al.,1992):

6CO2 + 12H20 — CsH1206 + 6H20 + 602
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1.18.4.3 Aipveg wpipavong

O1 Aipveg wpipavong d€xovtal 1o €gayduevo peupa  atrd  TIG
ETTAUPOTEPICOUOEG AivVEG Kal O aplOudg Toug Kal 1o PEYEBOS Toug eival
avAAoyo atro TNV ATTAITOUMEVN BAKTNPIOKK TTOCOTATA TTOU Ba TTPETTEI va £XEI
TO0 TeEAIKO eCayduevo peupa. O1 Aipveg wpigavong ival ouviBwg o pnxEg
a1rd TIG ETTAPPOTEPICOUOEG, HE TO BABOG Toug va kupaivetal amd 1 éwg 1,5
m, Kal T0 BEATIOTO BABog va atroteAei To 1 m. Na ava@époupe TTwg BAON
MIKPOTEPA TOU 1m gival uTTEUBUVA  yIa TNV AVATITUEN HOKPOPUTWY PECT OTN
Aipvn, he atmmoTéAeopa va avatTuooovTal n avdmrugn kouvoutwy. (Mara et

al.,1992).

O1 Aipveg autég oxedidlovral ye KUPIO OKOTTO yIa TNV QTTOPAKPUVON
TaBoyovwy. ETriong eivar duvatdv va emTUxouv TTapdAAnAa kai HIKPA
QATTOPAKPUVON opyavikou gopTtiou (pIkpr) atmmopdkpuvon Tou BODs), aAAG €xel
dIaTTIOTWOEI OTI yiveTal aTTONAKPUVON BPETTTIKWY (alwTou Kal @wao@dpou). Ol
KUPIOI UNXAVIOUOI aTTOpdKpUvVonG Twv TTaBoydvwy Baktnpiwv cival (Mara et
al.,1992).:

- O xpobvog kal n Bepuokpaaia.
- To uywnAo6 pH (>9).
- H utrepiwdng nANiakry  akTivoBoAia Kal N uwnAf  OUuykévTpwon

d1aAupévou oguydvou.
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n Oepuokpacia kal 0 XpOvog TTapAPOVAG €ival atmd Toug KuplOTEPOUG
TTAPAYOVTEG TTOU ATTAITOUVTAI OTO OXEQIAOUO TwV AIVWV wpipavong, agou o
pUBUOG pEiwonNg TNG OUYKEVTPpWONG Twv TTaBoydvwy eival avdAoyn Tou
Xpovou kai TnG Beppokpaciag. Or uwnAég TiEG Tou pH emTUyXdvovTal AGyw
NG YPNYOoPNS wtoouvBeong atrd Ta AAyn TnG Aipgvng, TTOU KOTAVOAWVOUV TO
d10&eidlo Tou AvBpaka Taxutepa atmd OTI PTTopEl va avattAnpwBei amd tnv
QVATTVON TwV BaKTNPiwV, £XOVTAG WS ATTOTEAECHA TN dIAOTTACN AVOPOKIKWY
Kal  dloavOpakikwy aAdTwyv. To Trapayduevo dloeidio Tou  dvBpaka
QQOMOIWVETAl ATTO Ta AAyn, €vw TTAPAAANAG AQuUEAvVOVTAl Ol CUYKEVTPWOEIG
TwV 16VTWV udpoguAiou kal €101 aufdvel To pH. (Mara et al.,1992).
2HCO3 — CO3?2 + H20 + CO2

C0O3% + HoO — 20H + CO2

ASGYW TNG XaUNAGTEPNG OPYAVIKNAG GOPTIONG TwV ATTORANTWY TTOU EI0XWPEOUV
OTIG AipveG wpigavong, €xouv Trepiooio oguydvo o 6Ao 1o BdBog Toug. Ol
TTANBuopoi  Twv  oAywv gival  evieAWG  OlIOQOPETIKOI  atmmd  OTI OTIG
emapportepiouoeg Aipveg. Autrp n dla@opeTikdTNTA auédvel amd Aipvn o€

Aipvn katd prikog Twv ogipwy Tous. (Mara et al.,1992).

1.18.4.4 Zxed1a0n6g avagpofiag Aipvng

O1 KupIOTEPOI TTAPAPETPOI TTOU AQPBAvVOUV UTTOWIV TOUG OI UTTEUBUVOI
yla Tov oxedlaoud ANipvv otabepotroinong gival Kupiwg, n Bepuokpaacia, n

TTAPOXK KAl TO opyaviko goprtio (Mara et al.,1992).
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O¢eppokpacia. H Bepuokpacia oxedlacuol Aaufdveral utmoWIlv N uéon
Beppokpacia  TEPIBAAAOVTOG TOV  WUXPOTEPO HAVA 1 TO  WUuXpOTEPO
OekaTTEVOAUEPO TOU €TOUG. AUTA N TTAPAUETPOG Oivel éva  TTEPIBWPIO
ao@AA&iag, KaBwg N Bepuokpaaia Twv AUPATWY OTIG AiNVEG KupaiveTal aTtd 2
¢wg  3°C uywnAotepn atmd Tn Beppokpacia Tou TTEPIBAAAOVTOG, YIO TOUG
XEIMEPIVOUG PRVES Kal atrd 2 ewg 3°C xaunAoTepn amd 1n Beppokpacia Tou
TEPIBAANOVTOG, VYIO TOU KOAOKAIPIVOUG MAVEG. 21N  MEAETN  HAG WG
Bepuokpacia oxedlaopou, Ba BewpnBei n 11,9°C, TTou avTiIoTOIXOUV OTN HEON
Beppokpacia repIBAAAovTOg ToV YuxpodTepo pRva. (Mara et al.,1992).
Napoxn. H péon nuepnoia apoxn (Qd) Ba Trpétrel va XpnoipoTroindei. 1N
HUMEAETN HOG, N HUEDN nueprola Trapoxr] uttoAoyiotnke 1353 m3 /d, yia Toug
XEIMEPIVOUC PAveg Kal 2145 m3 /d, yia Toug KaAoKaIpIvoUG. ZTnV TTEPITITWON
ENEIYNG OToIXEIWY, WG Héon TTapoX AUUATWY pTTopEl va BewpnBei 1o 85 %
TNG KartavdAwong vepou. (Mara et al.,1992).

BOD. AapBdvel Tnv Tipf Twv 500 mg L, yia Toug xelpepivoug priveg kai 330
mg L, yia Toug kahokaipivoucg.

Eivar okémpuo va avagépoupe ot oe éva WSP oloTtnua, utrdpxel n
duvatoTNTA Hn XPENOIYOTIoinoNG TnG avaepoflag Aipvng oTnv apxr Tou
OUCTAHATOG, av Kal KATI TETOIo Ogv TTpoTEivETal DIOTI OTN Aivn QUTr) HTTOPOUV
va YEIWBOUV KATA TTOAU TO OpYAVIKA QOPTiA TTOU UTTEICEPXOVTAI OTO OUCTNA.
O1 avaepoBieg Aipveg utTopoUlV va oxedIaoTOUV OPKETA KOAG Kal AEITOUPYIKA
KAl XWPIG va uttdpxel TTPORANUA TNG EUPAVIONG OCHUWY, XPNOILOTIOIWVTAG
oav Bdon Tnv oykopeTpikr @opTion Tou BODs (AV, mg/lt-d), n omoia divertal

atrd TNV TTapakdaTtw oxéon: (Mara et al.,1992):

Av=Li- Q / Va (umog1
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oT1ToU,
Li: BOD gic600u,

mg/It

Q: péon nueprioia TTapoxr,

m?3 /d Va: 6ykog Tng avagpdBiag Aipvng, m?

Ta emTpemTd QopTia A v aufdvouv pe Tn Beppokpacia Kail ival avTioTpOPwg

avaloya Tou Oykou Tng Aipvng. ZTov Trivoka TTOU OKOAOUBEei @aivovTtal ol

OXeDIOOTIKEG TIUEG YIO T ETTITPETTTA Opla OYKOUETPIKAG @dpTiong BOD oe gr/

m?3-d, kaBwg Kal To TTocooTd amopdkpuvong BOD ot didgopeg Beppokpaaicg

(Mara et al.,1992).

Nivakag 1.18.4: XXeDIAOTIKEG TIMEG YIO TA ETITPETTTA OPIO OYKOUETPIKAG POPTIONG
BOD ot gr / m3d kai ToooaT6 atmoudkpuvong BOD oe didgopeg Bepuokpaaicg

(Mara and Pearson, 1986).

OEPMOKPAZIA (°C) OrKOMETPIKH ®OPTIZH AMNOMAKPYNZH BOD (%)
A v (gr/ m3.d)
<10 100 40
10-20 20*T-100 2*T + 20
20-25 10* T+ 100 2*T+ 20
> 25 350 70

2Upewva pe Tov MNMivaka 1.4.4. kai yia Toxediaopos = 11,9 °C, utroloyileTal n

OYKOUETPIKA @OpTION A v :

Av=20-T-100=20-11,9-100= Av =138 mg/lt-d
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2. MeBodoAoyia KOTOOKEUOOTIKA  OTOIXEia  Algvwv

otadepotroinong

O1 deCapevég TTOU  ammaITOUVTAl Yia TIG Aigveg oTaBgpotroinong
dlakpivovtal  0e  avagpopieg(aspopleg-avacpdPieg),  TANPOTEPICOUOES
(facultative) ka1 wpipavong  (maturation). Zng  avagpoPfleg  kai
emapoTtepifouaeg Aipveg yivetal kupiwg atmmoudkpuvon tou BOD, evw oTig
wpigavong yiverar n amouydkpuvon Twv TTaBoydévwy PIKPOOPYAVIOHWY
(Papadopoulos et al., 2007).
21ov [Mivaka 2, divovrtal, OlaypapuaTikd OIaTALEIS Kal Ta  KUpIa
XAPOKTNPIOTIKA Twv Aekavwyv oTaBepotroinong. Ta TTAEOVEKTAMOTA TWV
deCapevwy atabepoTroinang Aupdtwy eival (Reed et al., 1995):

(@) N uwnAn atrodoTikdTNTA, (B N atTAdTNTA OTNV KOTAOKEUR) Kal (Y) TO MIKPO

KOOTOG KATAOKEUNG, AEITOUPYIQG KAl GUVTHPNONG.

Mivakag 2 : XapakTnpioTikd Twv Aipvwy ataBepotroinong (Reed et al., 1995)

XPONOZ BAGOZ MEIQXH | ®6pmion BOD | Zuykévipwon
NMAPAMONHZ | (m) BOD kg otp ! Dukwv
HMEPEZ day ' mg L’
AvaepoBieg 5-50 25-45 |50-80 |28-450 KaBbdAou
Emapgorepr- | 7-50 1,0-25 |70-95 |22-85 10-50
{oupeveg
Qpipavong 5-20 1,1-15 | 60-80 <20 Nai
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2.1 AvaepoBieg Asgapeveg.

O1 avaepoPieg Aipveg (decapevég) kataokeuddovTal e BABog 2 £ws 5 m yia va
déxovTal uPnAd opyavikd @oprTia TTou Eetrepvouv Ta 100 gr BOD m? *day,
Kal Ta otroia Ogv TrEPIEXOUV  @QUKIO Kal dloAupévo ofuyovo. H PBaoikn
AgIToupyia Twv AlUVWV autwyv €ival n amopdkpuvon Tou BOD. H péyiotn
amrodoon emTUyXdaveTal o€ (eotd KAipata. H ammédoon atroudkpuvong Tou
BOD méprel pe Oepuokpacieg pikpdTEPEG Twv 10°C, yia @oépTIon TWV
deapevwy pe 100 g* md *day' omou avépyetal ota 40%, Og BepuokpaAaTisg
atd 10 £éwg 20°C yia @dpTion ammd 100 £éwg 300 g* m? *day' avépyetal atmod
40% €wg 60%, kai uTTopEi va yivel akOua HPeyoAUTEPN O BEPUOKPOTIES
MEYaAUTEPEG atTd 20°C. AOyw Twv avaepoBiwv ouvlnkwy, dnuioupyouvTal
udpOBEIO KOl OOUES. Ta TTPORAARUATA OCUWY PTTOPOUV VO aTToPeUXBoUV av n
@OpPTION €ival KATAAANAN Kal N CUyKEVTPWON Bekwy gival piIkpoTepn Twv 500

mg SO4> L' (Reed et al., 1995).
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Eikéva 2.1 : Aiatrageig Twv  OeCapevwv  oTaBepotroinong Twv  AUPATWY

(Papadopoulos, 2007).

To Aetoupyikd ouoTnua Twv avaepOfiwv Aigvwyv oTtnpiletal oTov
MNXaviopd TNG atmoudKpuUVOoNG TOU OPYAVIKOU QOPTiou OTTwG WE TNV KaBidnon
TWV BapUTEPWY AIWPOUNEVWY OTEPEWV (SS) Kal TNV avagpofia (UPwaon Kal
XWVEUCT TWV TITNTIKWV OPYAVIKWY EVWOEWV UTTO TIG OUVORKeg €AAEIYNG
oguyoévou. H dnuioupyia Adotn atrd Ta KaBIdvovTa OTEPEX QTTOIKODOWEITAI
avaepdBia  amd  TIC  OIOPOPETIKEG OMAOEG  MIKPOOPYAVICPWY  TTOU
avarrTuocoovral OTO €OWTEPIKO TnGg OeCapevis. O oxedlaoudg Twv
avaepOBiwy AIpvwyv  gival Baciopévo OTO QOPTIO Opyavikou UAIKOU TTou

ekppdadeTal amo 1n oxéon: (Reed et al., 1995).

}\.v =Cin Q/ Va ( TUTTOG, 2)
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6mou Cin gival n ouykévrpwaon Tou BOD katd tnv eiopor) (mg*L™" ), Q civai n
mapox Aupdtwy (m3*day? ) kai Va eival o oykog Tng de€apeviig (md ). To
@optio (A v) ekppdletal o g* m3 *day’' . To péyioTo £mMTPETTOUEVO QOPTIO
TTPOoG TN deCapevr £xel oxéon ammd TN Bepuokpacia kal augdveral ye avénon
NG Bepuokpaciag. Ta ocuvioTdueva @opTia £xouv eupog atmd 100 €éwg 400 g
m3*day! €101 WwoTe va Slatnpouvial  avoepOPIEC OUVORKEC Kal  va

atropevyovtal ol oopég. (Reed et al., 1995).

2.2 ETrapgortepifouceg deSapeveg

O1 erapgotepidouceg Aipveg oxediadovTal ETCI WOTE VA ATTOUAKPUVOUV
10 BOD a1 AUpata pe pia oxXeTIKr PIKpR emmigaveliakr) ¢option (100 ewg 400
kg BOD ha' day), emtpémroviag €10l TNV avATITUEN QUTOTTAQYKTOU TTOU EXEI
WG OKOTTO ToVv E€UTTAOUTIONO TnG defauevng PeE ofuydvo TTou dnuIoupyATal
TTapdyeTal atrd TN WTOCoUVOECN. ME TNV TTAPOUCia TWV YUKWV, 01 DEEANEVES
QTTOKTOUV OKOTEIVO TTPACIVO XPWHA KAl TTOAAEG TTEPITITWOEIG PO 1 KOKKIVO
XPWHA aTTdé TNV TTapousia Twv avaepOBiwy KOKKIVWTTWY QWTOCUVOETIKWV
Baktnpiwv. H ouykévipwon Twv QUKWV Ot Aipveg HE KaArp Asitoupyia
eCaptdral amrd TN Bepuokpacia Kal To QopTio, AAAA TTOANEG POPEG KupdiveTal
amd 500 €wg 2000 pg XAwPOQUAAN a/L. Adbyw TnG QWTOOUVOETIKNAG
OpacTNEIOTATOG TWV QUKWYV, eu@avifouv nUeEPNOIEG  dlakuhavong  oTn
OUYKEVTPWON Tou dlaAupévou oguydvou. H oxediaon Twv ETTARQOTEPICOUCWV
ANlyvwv Baoiletal oTnV ETTIQAVEIOKT QOPTION, OTTOU EKTIUATAI ATTO TN OXEON
(Reed et al., 1995):

As =10Cin Q/ A (TUTTOG, 3)
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6tav A ival n gmdveia Tng de€apevrc (m? ), Cin gival n ouyKEVTPWON Tou
BOD katd tnv €iopory (mg/L) kai Q eivar n mapoxn Aupdtwv (m3/day). H
EMTPETTOPEVN ETTIPAVEIOKT QOPTION OXEDIAOUOU auédvel e Tn Beppokpaacia.
Mapakdtw o Mara (1987) €xel TrpoTeivel TNV €€icwaon eKTiunoNg TNG TTAPOXNAS
oxedlaopou, yia Bepuokpaaies atmd 8 £wg 35 °C:

As =350(1.107-0.002T)™%  (1UTTOG, 4)

O xpbdvog TTapapovhns Twv AUMATwY oTn Oeapevh uttoAoyileTal wg €CAG:

t=A*d/Qm (T0TOC, 5)

otTou d €ival To Bd6og oTn deCapevr) o€ m, pe diakupavon amo 1 €wg 2 m kal
Qnm cival n yéon Tapoxr Twv Aupdtwy (m3/day ) kai A gival To egBaddv Tng
oecapevig mou emAéyetal atrd Tov peAeTnT. O Trpoava@epBeic TUTTOG
XPNOolueUel oTn d1acTaoIoAdyNnonN TwV AIJVWV WPEINAVONG KOl OTNV EKTINNON
TOU XPOVOU TTAPAPOVAG, TWV AUPATWY OTIG ETTAUPOTEPICOUCES 1] avagpOPIES
ANiJVEG TTOU TTPONYOUVTAl.

H péon Tapoxr €ivar 10 nuidBpoicpa e1I0ponig-ekpong. H ekpon
utToAoyideTal e TNV TTAPOXN EI0PONG APAIPWVTAG TIG ATTWAEIEG e€dTuiong. H
apaipean Tou alwTou OTIG ETTANPOTEPICOUOEG OECAUEVEG YiveTal PE TN PEBODO
TNG €EATHIONG TNG AEPIOTTOINUEVNG ANPWVIAG.

AANANEC OXETEIC TTOU I0XUOUV Kal £XOUV XPNOIUOTToINBEI oTOV aAyopIBuo gival ol
EGAG:
-To guPaddv NG Aipvng, TTpoadiopieTal atd TNV €¢\G oxéon:

A = Q*(Li-Le)/(18d*(1.05) (T20)  (TUTTOG, 6)

OTt0U:
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- T Bewpeital n yéon Beppokpacia Tou agpa yia Tov 1o duouevh (KpUo)
MAva, TTou eugavifetal otnv egetalduevn TommoBecoia. MNa tnv ABARva, o
MAvag autdg gival o AekéUBpIog Kal TTapouciddel Bepuokpaacia ion WE:
10 °C.

- d eival To BdBog TNG Aipvng, TO OTToIO ETTIAEYETAI VA EXEI TINEG METAEU 1-
2 M.

- Li €ivar n ouykévipwaon BOD yia tTa un emegepyacuéva AUpaTa, atnv
€i0000 TNG Aipvng oTaBEPOTTOINONG.

- Le eivar n ouykévipwon BOD yia ta emegepyacuéva Avuarta, otnv
€€000 TNG Aiyvng oTaBepotroinong. 2uvABwg eTTIAEyETal IO TIUA
£€0dou ion pe 50-70 mg/l mg L' yia Tig emap@oTepilouaeg Aipveg Kai

25 mg/l yia TIg Aipveg wpipavong.

ACiCel va onueiwBei 611 KOAEG Kal euoTaBeig €mAoyEG oxedlaopol yia
OAoug Toug TUTTOUG TWV (opBoywviou oxAUaATog) AINvVWwyV OoTaBgpOTTOINONG,
BewpouvTtal ol avaloyieg 2:1, doov agopd TNV avaloyia PIKPRAG Kal JeyAAng
diaoTaong.

H kAion Twv Aiyvawv AapBdvetal pe pia avaloyia 1:3 f pIkpdTEPN KOl AUTO
yivetal yia atmmo@elyovtal avaAUOEIG €UOTABEIOG TTpavwy, av ol KAIOEIg
€MAEXBOUV va gival o ATTOTOUEG.

Eival rpog@avég 61 av W, n didotaon otnv em@dvela TnG Aigvng, TOTE yia
TN 3I1A0TAON W bottom OTOV TTUBUEVA 1OXUEI TO EENG:

W bottom = W-d*(1/slope)  (TUTTOG, 7)

Otrou d 10 emAexBEV BABOG kal slope n TToocooTiaia KAion TG Aipvng.
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Mia dAAn ouvBrkn TTou TTPETTEl va 1I0XUEL, €ival OTI TO €TIAEXOEV euPadodv
emapgotepifoucag Aipvng dev Ba mpéTrel va Eemmepvd TO €uPadov, TTOoU
TTPOKUTITEI ATTO TNV £ENG OXEON:
Amax = (Q*Li)/(2*T-12) (TUTTOG, 8)
OTrou T, n pyéon Bepuokpacoia Tou agpa yia Tov 1o dUOUEVH (KpUO) Prva, TTou
eMaviCetal otnv €eTaldpevn Totrobeoia, Q n Tmapoxn oxediaocuou Kkail Li n
ouykévtpwaon BOD eic6dou.
AAAoI 2 TUTTOI TTOU £X0UV evTaxBei oToV aAyOpIBuo divovTal TTapaKATW:
-Xpovog TTapauovig AUPATWY OTNV ETTaP@OTEPICOUTA Aipvn:
t=A*D/Q (TUTTOG, 9)

-MocooT16 amodoTikGTNTAG Aipvng:

pondefficiency = (Li-Le)/Li*100% (TUTT0G,10)

O1 cupBoAIouoi TTOU XPENOIKOTTOIOUVTAI AVAAUBNKAVY TTAPATTAVW.

2.3 Aegapevég wpipavong

H Baoikn Asitoupyia Twv Aigvwy wpigavong gival N amoudkpuvon Twy
TTaBoyovwy OpyaviIoPwWV. ZTIG AiuveG auTég pelwveTal eAdxiota 10 BOD
ouvBwgs Katd 10 % ewg 25 %. H oxediaon Twv Aipvwv autwv Baciletal
OTNV ATTOUAKPUVON TWV EVTEPIKWY KOAOBaKTNPiwv. H atoudkpuvong Twv
KoAoBakTnpiwv eviepikwyv (fecal) Bewpeitar 611 akoAouBei KivnTIKr avTidpaon
TTPWTNG TAENG, CUPPWVA PE TN OXEON:

Ne = Nin/(1+K*t)  (TUToC, 11)
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otmrou Ne kai Nin gival o apiBudg Twv evrepikwyv KoAoBaktnpiwv (fecal) kard
TNV €kpor] Kai Tnv eicpor] (no/100 ml), KT €ival n otaBepd Tpwtng T1a¢NG 0TN
Beppokpacia T ( °C), n ommoia Bswpeital cuvdpTnon TNG BepuoKpaaciag.

MNa emap@otepifouces Kal Aipveg wpigavong o€ ocipd, I0XUEl 0 ENG oxéon:

Nfinal = Ninfluent/((1+Kb*t1)*(1+Kb*t2)"n) ( TUTTOG, 12)

Otrou t1, 0 xpdvog oxedlaopoU o€ NPEPEG YIa TNV ETTAP@OTEPICOUCA Aiuvn Kal
t2, , 0 xpbévog oxedlaopou og NPEPES yIa TIG Aiuveg wpipavong, N o apiBuég
TWV AIvVwV wpigavong.
Emiong:

Kb = 2.6%(1.19)(T-20) ( TUTTOG, 13)

OTrou: T, n yéon Bepuokpaoia Tou aépa yia Tov TTIo dUCHEVN (KpUo) uiva.

H éktaon tou kataAaupadvel n degapevh wpigavong utroAoyidetal atrd TN
TUTTO:

A = Qi*t/(d+0.001*E*t) ( TUTTOC, 14 )
6mou E givan n e€dtpion (mm*day™), d eival To BdBog Tng de€apevig (m) kai t
gival 0 xpoévog Trapauovig (day). H €€dtpion o€ TTOAEG TTEPITITWOEIG OTNV
BIBAIoypagia TTapaAsitTeTal Kal autd Bewpeital ouvTnENTIKOTEPN €TTIAOYN

oxedlaouou.
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2.4 K6oT1og Aipvwyv oTabepoTtroinong

Ma 10 K6OTOG TWV AIPVWV OTaBgpoTroinong AauBdvovtalr utr'oywiv 3
TTapdueTpol (Aékkag 2010) :

"eEVIKEG EKOKAQEG, TTOU OTNV TTEPITITWON MAG, AQopouV Ta opBoywvia
oXApaATa, aTNV EMEAVEIA TNG AiJvNg, TTOU €ival EQPIKTO VO KATAOKEUOOTOUV [E
™ xprnon Mnxavnudtwy. Auth n ekokaer uttoAoyifeTal wg 0 OYKOG €VOG

opBoywviou TTapaAAnAemTiTTédou, e ToV £€RQG TUTTO:

Volume = W*L*d  ( T0Tog, 15 )

EIOIKEG eKOKAQEG Kal DIAUOPPWOEIG £DAPOUG, PE TA TIPOIOVTA TNG
EKOKAQAG yIa TO OXNUATIONd kKAiong otn Aigvn. AUTEG o1 DIOUOPPWOEIG
utroAoyidovTal wg n dilagopd Tou dyKou evOg opBoywviou TTapAaAANAETTITTESOU
MEioOV TOV OYKO TOU TPOATTECOEIdOUG, TTOU TTPOKUTITEI dTaV dlapopPwbouv ol
KAiOEIG.

O T1U0TT0G UTTOAOYIOMOU VOGS TPaTTECOEIDOUG, Eival O £ENG:

tl‘apeZOidVOh.Ime = d/s*(w*Lbottom+Wbottom*L+2*(Wbottom * Lbottom + W * L ) )

( TUTTOG, 16)

Otrou, W kai L, o1 dlacTdoelg Tou opBoywviou oTnv €mM@AVEIa TG Aidvng Kal
Whottom KQI Lbottom, OI D1AOTACEIG TOU 0OpBOywviou oTnv BuB6 Tng Aipvng, evw d
TO BABOG TNG Aipvng.

-EmkdaAuyn pe pepPpdveg. AutéG TTPOKUTITOUV EUKOAQ aTTd TOV £ENG TUTTO:
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Area = Whottom * Lbottom + ((W+Whottom )*d/2)*2 + ((L+Lbottom )*d/2)*2
( TUTTOG, 17)
-2WANVWOEIG.
-Tuxov TTEPIPPACEIS yia Adyoug aoPaAsiag.

-OIkioko! yia @UAAgN TwV AIPVwV.
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3. AroteAéopara

3.1 NMapouciaon TnNg AOYIKAG TTPOCOMOIWONG EVOG HaBNUATIKOU

mpoBAnparog oto MATLAB

‘Evag padnuartikdg TUTTOG aTToTEAEITAl ATTO YVWOTEG (Oedouéva e106d0U)
Kal dyvwoTeg TrTapauéTpoug (dedopéva £€6dou). To MATLAB xpnoipoTrolei hia
OXETIKA EUKOAN TEXVIKN YIa TNV TTapoxr AUCEwv o€ yadnuatikd TTpoBAjuaTa.
2UYKEKPIYEVA, O XPAOTNG TTPETTEI va opioel OAa Ta dedopéva €100D0U Kal OTN
OUVEXEIQ TIG PABNUATIKEG TTPAEEIS 1] OUVAPTACEIG, TTou Ba 0dnyAcouv OTO
EMBOUPNTO aTToTEAECHA.

EmtrAéov, Ta dedopéva €icddou TTPETTEI TTAVTA VA TTponyouvTal Twv
oedopévwy e€660u. AMNIWG To MATLAB d¢ev Ba «kaTtaAdBer» TTwg va TTapdyel
T0 €mBuuntd amotéAeopa. H péBodog pe Tnv omoia kaBopilovral ol
QTTAITOUMEVEG  MOBNUATIKEG  TTPALEIC  TTPOKEIMEVOU  va  TTPOKUYEl  €va
atroTEAeopa gival Aiyo TTOAU 0 idI0G Ye TOUuG ATTAOUG UTTOAOYIOUOUG OTO XEPI,
NTol MIa o€Ipd TTPAgewv (TT.X. TTOAAaTTAaCIaouOG, diaipeon, a@aipeon) HE
auoTtnpn Aoyikr diadoxn.

O1 evioAég clc kai clear, Ba diaypdwyouv Tnv 086vn Kal avTioToixa Ta
atroTeAéoPaTa aTmd UTTOAOYIOHMOUG TTOU £yIvav TTPONYoUUEVWS. AuTe Ba
Bonbnoel Tov vEo aAyopIBuo va avaTrTuxBei Xwpig eUTTodIa.

To oUpPBoAo pe epwTnUATIKO (;) ¢nTd a1rd To MATLAB va unv epgavioel
TO ATTOTEAECUA TNG TTPONYOUUEVNG MABNUATIKAG TTPAENG, WOTE VO TTEPIPEVEI

£va VEO.
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Ma TTapdadeiypa o KWOIKAG:

clc

clear
a=>5;
b=a+7,
c=b"*4;
d=c/12

gival €évag atrAog aAyodpiBuog ue amotéAeopa d = 4.

J MATLAB 7.7.0 (R2008b)

File Edit Debug Parallel Deskiop ‘Window Help
il | £ B[ | & i = | (7] | Current Direckary:

. Shartcuts A How bo add 2] What's Mew

Eikova 3.1: ATToTéAeopa TOU TTPOAVAPEPBEVTOG GUVOAOU PaBNUATIKWY TTPAEEWV (AOYIOUIKO

MATLAB éxdoon 7.7.0, R2008b)

‘Eva dAAo cuxvd XpnoIUOTTOIOUNEVO OUMPBOAO gival TO % Kal PETA atTd auThAv
TNV €KQPOOCN, O,TI YPA@ETal ayvoeital (A TTPETTEl va eKANQBEl wg oxOAIo A

uTTOMVNON aTTd TOV AvayvwoTn).
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3.2 Baolkég evTOAEg

3.2.1 H evroAn input

H input €ival evtoAr Tou ¢nT1d a1rd 10 XpHoTn va KaBopioel pia TP yia
MIa TTOPAPETPO. Eival Xproiun o€ TTEPITITWOEIG OTTOU UTTOPEI va UTTAPYXOUV

TTOIKIAEG TTEPITITWOEIG TIMWV.
MNa Trapdaderyua:

C1 = input ('Define initial concentration :”)

3.2.2 H evroAn display

AUTA n evioAn Ocgixvel OTOV XPNOTN €iTe éva Prvupa otnv oBdvn, eite

MIa TIPA TTou TTPONABE aTTd TOUG TTPONYOUNEVOUG UTTOAOYIOUOUG.
M.y.:

disp ('fck == [ 16,20, 25, 30, 35, 40, 50 ')

3.3 MNapouciaon Twv aAyopiBuwyV TTOU KATAOKEUAOTNKAV OTNV £PYyaCia

Apxikd dnuioupyeital apyxeio facultative.m yia 1 eTap@oTepifouceg
ANiUveG Kal TTPOKUTITEl O TTAPAKATW OIdAoyog. 2Ta Oegid Tou dIaAdyou,
€l0dyovTal KATTOIEG UTTOBETIKEG TIUEG PACEl TWV OTTOIWV TTPOKUTITEl €vVag

TENKOG  0OXedIaopog  Aigvng  oTabepotroinong. Aeggid  Twv  OIAAUTIKWY,
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glodyovTal o1 UTTOBETIKEG TINEG. METG TO CUUBOAO Y% YpA@ovTal KATTOIO KPITIKA
oxO6Aia, 6cov agopd Tn diadikacia TTou akoAouBei To TTPOYyPAUPa yia va

utroAoyioel Tn Aipyvn oTaBepoTroinong.

Provide the water supply in cubic meters per day:179.12%apoxn
Provide the initial BOD: 400%apyikdé BOD

Li= 400

Provide the expected BOD, after the processing:60%t1eAiké BOD
Le = 60

Provide the design temperature (Mean temperature of the coldest
month):10%Méon Ogpuokpaacia TNV 1o Yuxpn TTEPIodO Tou £TOUG (TTEPIOXN:

ABRVQ).

T=10

Provide length to width ratio:2%EmBupunTr avaloyia dilaoTdoewyv Aipvng.
ratio = 2

Provide a slope (depth over projection at the bottom) lower than 0.333:.1
slope = 0.10000 %EmBupunTtr KAion Aipvng.

A= 3674.1

Amgpescod = 8956

check = 5281.9%¢eAéyxoc av 1o uTtoAoyifduevo €ufadov Aigvng, eivai
MIKPOTEPO aTTO PEYIOTO ETTPETTONEVO O Oxéon Pe TIG e€lcwaelg Mac Garry

and Pescod.
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Area is OK! %ATTEIKOVION aTTOTEAECTUATOC EAEYXOU.

W = 42.861
L= 85.722
W= 43

L = 86%2ZT1poyyuAotroinon uttoAoyI{OUEVWY TIMWYV 600V agopd TNV PIKPR Kal

TNV MEYAAN didoTaon TNG Aigvng (oTnv €mMQAVEId TNG).
Whbottom = 28

Lbottom = 71%YToAoyioudg pe Bdon tnv KAion yia TNV PIKER Kal TRV JEYAAN

didoTaon TG Aipvng (oTov TTUBUEVA TNG).
Retention time in days, is equal to:

t = 30.768%YT0A0yIONOG TNG DIGPKEIAG TTAPAUOVAG TWV AUPATWY OTNV

Aiuvn, MéEXP! va TTIaoTEl N TIPn Tou TeAikou BOD.
pondefficiency = 0.85000

excavationcost = 55470% Y T0AOYIOPOG EKOKAPWV.
trapezoidvolume = 4208.2%Y1ToAoyIOPOC OyKOU Aiuvng.

compressedsoilcost = 2945.3%Y1oAoyIOPOG YwudTIvwy Oykwv, TTou Ba

XPNo1uoTToInBoUyV yia TNV dnuIoupyia TWV TTPAVWV.
Area = 2330% YTroAOyIGPOC ETTIQAVEIOG AIVNC.
linercost = 372,80 YTroAoyiopog KOOTOUG PHEUBPAvVNG Aipvng.

2Tn ouvéxela akolouBwvtag Tnv idia  dladikaoia, TPEXOUME TO apPXEio

maturation.m yia 1 Aiuveg wpipavong Kal TTPOKUTITEI O TTAPAKATW dIAAOYOG.
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Provide the water supply in cubic meters per day:180
Provide length to width ratio:2

ratio = 2

Provide a slope (depth over projection) lower than 0.333:.1
slope = 0.10000

A= 840

W = 20.494

L= 40.988

W= 21

L= 41

Whbottom = 6

Lbottom = 26

excavationcost = 8610

trapezoidvolume = 706.50

compressedsoilcost = 1287

Area = 297

linercost = 47.5

‘Exel KATOOKEUAOTEI KAl TPITOG aAydpiBuog pe 1o dvoua Faecal Bacteria.m, o
OTT0i0g ¢nTdel a1 TOV XPNOTN va TTPOCdIoPICEl TNV APXIKA OUYKEVTPWON
EVTEPIKWY KOAOBAKTNPIBIWYV, TIG NUEPEG TTOU BACEI TOU OXEDIAOUOU Ta AUpaTa

OUYKPATOUVTAI OTIG ETTAPPOTEPICOUOES AiVEG Kal OTIG AiUVEG wpipavong Kal o
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apIBUOG Twv AiuveG wpigavong TTou cuvOEovTal PETAEU TOUG, £TOI WOTE VA
EMTUXOUME TNV {NTOUUEVN PEIWON OTOV APIBPO Twv BakTnPISiwV.

2UVETTWG, OTTWG TTpoava@épinke, n idla dladikaoia akoAouBegital Kal
Y10 TOV apIBUO TWV EVTEPIKWY BaKTNEISiwV KAl TOV UTTOAOYIOHO TOU KATd TTOCO

MEIWVOVTAl HECW TWV AINVWV, OTTWG QAIVETAI TTAPOKATW:

Provide the lower average temperature, for the given location:10 %Méon
Bepuokpacia axedlaouou Tov TTIo KpUo urva, atnv Adrva.

T=10

Provide the Ninfluent:1000  %ApxIK)  CUYKEVTPWON EVTEPIKWV
KOAOBaKTNpIdiwv.

Provide the design retention time for the facultative pond, in days:15

t1= 15

Provide the design retention time for the maturation pond, in days:15

t2 = 15%Hyuépec ouykpdtnong Twv Aupdtwy, oTtnv Aigvn Bdaoer Tou

oxedlaouou.

Provide the number of maturation ponds:2

N = 2%ApIBuOS TWV AMuvWV wpigavong.

Nfinal = 2.06%TeAIK} CUYKEVTPwWON EVTEPIKWV KOAOBaKTNPLSIWV.
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4. TupTtrepdopaTa

2Tnv TTapouca HETATITUXIOKA OITTAWUATIKY  €pyacia dnuioupyRobnke
TTPOYPAPUA UTTOAOYIOHOU dIaoTacIoAdyNONG Kal KOOTOAGYNONG YIa AiUVEG
otaBepotroinong Me  OKOTTd va  COUPPBAAAEl  oTn oxediaon  Aigvwv
oTaBepoTroinong yia Tnv emegepyacia Twv atmmoBAATwY. Mo cuykekpiuéva, n
METATTTUXIOKN OITTAWMATIKY €pyacia Oivel €u@acn oOTov OXedIAoNO  Kal
uttohoyiopd  KOOTOUG HIOG  EYKOTAOTOONG ME TNV Xprion avagpdpiag
0egapevAg Kal TeEXVNTWV AIvwy. To Aoyiopikd ptropei va BonBriocel otnv
dlaxeipion Twv aTToBAATWY MIAG TTEPIOXNG TTOU aTTaPTICETAl ATTO WIKPOUG,
OIACTTAPTOUG OIKIOPOUG OTTOUAKPUOMEVOUG ATTO TA QOTIKA KEVTPA WEYAANG
KAiJOKOG.

Ta ammoteAéopata TNG KOOTOAOYNONG MUTTOPOUV va dWOOoUV Xproiua
OUUTTEPAOMATA KOl VA YEVIKEUTOUV YIO QVTIOTOIXEG TTEPITITWOEIG.

2& TTOANEG TTEPITITWOEIG TTPOKUTITEI OTI TO KOOTOG dIACcUVOEONG TWV
OIKIOJWV ME TO BIOAOYIKO KEVTPO UWNAG Kal KaBIOTA OAO Kal 110 HEYAAO TO
TTPORANPA eTTECEPYQTIOG AUMATWY YA TOUG ATTOUAKPUOUEVOUG OIKIOHOUG.

2UMOWVa PE TA ATTOTEAEOPATA TNG METATTTUXIOKNAG  OITTAWMOTIKAG
EPYOOIAG TO OUYKEKPIYEVO OUOTAMOATA €ival QTTOTEAEOMATIKA, £XOUV XauNAd
KOOTN Kal gival QIANIKA TTPOG TO TTEPIBAAAOV.

Etmiong n ToNiteia TTpétTel va  eKUETOAAEUTEI T  XPNMATOOOTIKA
TTPOYPAUMATA YIA KOATOOKEUN KOl €yKatdoTaon AIgvwyv oTabepoTroinong

emegepyaaiag amofANTwWY.
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NMAPAPTHMA: O KQAIKAZ MATLAB

<> ENAMOOTEPIZOYZEZ AIMNEZ

clc

clear

Q = input('Provide the water supply in cubic meters per day:');%Ttapoxn
KUBIKG PETPA ava nUEPD

Li = input('Provide the initial BOD:')

Le = input('Provide the expected BOD, after the processing:')

T = input('Provide the design temperature (Mean temperature of the coldest
month):")

ratio = input('Provide length to width ratio:')

slope = input('Provide a slope (depth over projection at the bottom) lower
than 0.333!)

D= 1.5;%Bd060o¢ 1-1.5 m, cuvBwg

A = Q*(Li-Le)/(18*D*(1.05)A(T-20))

Amgpescod = (Q*Li)/(2*T-12)

check = Amgpescod - A

if check >0

disp (‘Area is OK!")
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W = (A/ratio)"0.5
L = ratio*W
W = ceil(W)
L = ceil(L)
Whbottom = ceil(W)-D*(1/slope)
Lbottom = ceil(L)-D*(1/slope)
disp('Retention time in days, is equal to:')
t=A*D/Q
pondefficiency = (Li-Le)/Li
excavationcost =
W*L*D*10%https://www.chania.gr/files/55/33455/9 _osapyoikismoi_analysh_ti
mvn_trop1.pdf
trapezoidvolume =
D/6*(W*Lbottom+Wbottom*L+2*(Wbottom*Lbottom+W*L))%https://keisan.ca
sio.com/exec/system/1297652433
compressedsoilcost = abs((W*L*D -
trapezoidvolume))*2.2%https://www.chania.gr/files/55/33455/9_osapyoikismo
i_analysh_timvn_trop1.pdf
Area = Wbottom*Lbottom + ((W+Wbottom)*D/2)*2 + ((L+Lbottom)*D/2)*2
linercost =
Area*0.16%https://www.google.gr/search?client=opera&hs=bzI&sxsrf=ALeKk
010UNgXN8NDqg60nNf-
UVzkwzmJ37Fg%3A 1585497460657 &ei=dMWAXp3cJ4uSaN7NvLgB&g=po
ol+liner+cost+per+square+foot&og=cost+liner+pool+PER&gs_Icp=CgZwc3kt

YWIQARgBMgYIABAWEB4yBggAEBYQH|IGCAAQFhAeOgQIABBHUIYOW
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KxDYIxdaABwAngAgAGhAogBIQaSAQUwLjluMpgBAKABAaoBB2d3cy13aX
o&sclient=psy-ab
else

disp (‘Area is not OK!")

%Change Q, Le, Li, D

endif
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< AIMNEZ QPIMANZHZ

clc

clear

Q = input('Provide the water supply in cubic meters per day:');%Tapoxn
KUBIKA PETPA avd nuUEPQ

t = 7;%uEpeg oxedlaopou yia TN Aipvn wpigavong

D= 1.5;%Bd06o¢ 1-1.5 m, cuvBwg

ratio = input('Provide length to width ratio:')

slope = input('Provide a slope (depth over projection) lower than 0.333:')
A = Q*t/D%eupadov Aipvng

W = (A/ratio)"0.5

L = ratioc*W

W = ceil(W)

L = ceil(L)

Whbottom = ceil(W)-D*(1/slope)

Lbottom = ceil(L)-D*(1/slope)

excavationcost =
W*L*D*10%https://www.chania.gr/files/55/33455/9 osapyoikismoi_analysh_ti
mvn_trop1.pdf

trapezoidvolume = D/6*(W*Lbottom+Wbottom*L+2*(Wbottom*Lbottom+W™*L))
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compressedsoilcost = abs(W*L*D -
trapezoidvolume)*2.2%https://www.chania.gr/files/55/33455/9_osapyoikismoi
_analysh_timvn_trop1.pdf

Area = Wbottom*Lbottom + ((W+Wbottom)*D/2)*2 + ((L+Lbottom)*D/2)*2

linercost =
Area*0.16%https://www.google.gr/search?client=opera&hs=bzl&sxsrf=ALeKk
010UNgXN8NDqg60nNf-

UVzkwzmJ37Fg%3A 1585497460657 &ei=dMWAXp3cJ4uSaN7NvLgB&g=po
ol+liner+cost+per+square+foot&og=cost+liner+pool+PER&gs_Icp=CgZwc3kt
YWIQARgBMgYIABAWEB4yBggAEBYQH|IGCAAQFhAeOgQIABBHUIY9W
KxDYIxdaABwAngAgAGhAogBIQaSAQUwWLjluMpgBAKABAaoBB2d3cy13aX

o&sclient=psy-ab
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> BAKTHPIA NMEPITTQMATQN

cle

clear

T = input('Provide the lower average temperature, for the given location:")

Kb = 2.6*%(1.19)"(T-20);

Ninfluent = ('Provide the design retention time for the facultative pond, in days:');
t1 = input('Provide the design retention time for the facultative pond, in days:")
t2 = input('Provide the design retention time for the maturation pond, in days:")
n = input('Provide the number of maturation ponds:')

Nfinal = Ninfluent/((1+Kb*t1)*(1+Kb*t2)"n)
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