AlGAecn 7
AgutepofSaOuia R BioAoyikn
Etre¢epyacia Yypwv ATTOBARTWY
- 2UuoTnMOTAa BlootpwpudTtwy —
2uorthnuara EuBamricuévwy BiooTpwuATWY,

lepioTpepoucvor BioAoyikoi Aiokol,
XaAikodoiuAiornpia
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Tutrol BioavTiopaothnpwyv BiootpwpaTtwy

» XaAikodiuAiotiapla (Trickling Filters)

» lepioTpepopevol Biohoyikoi Aiokol (Rotating Biological
Contactors)

» BloavtidpaoTnpec Euamntiouévwy BiooTpwuatwy
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XaAIKOOIUAIOTNPIO

» ATTO Ta TTaPad0CIaKA CUCTAMATA ETTECEPYATIOC UYPWV
atToRBANTWYV TTOU JE DIAPOPEC TTAPAAAAYEC Kal BEATILWOEIC
xpnoluotrolouvral atro 1o 1890

» H avtikaraotaon Twv XaAIKIWY a1To VEA TTANPWTIKA UAIKA

TTOU JTTOPOUV VA UTTOOTNPICOUV HEYaAUTEPN Biouadla

Bonbnoe oTnV EKTETAUEVN XPNON TOUC Ta TEAEUTAIQ £TN O€
OIAPOPEC EPAPUOYEGC YIa TNV PIOAOYIKN 0&gidwaon TNG
OPYAVIKNG ouaiag Twv atToBANTWY aAAd KAl yIa VITPOTTOINON
€ TTEPITITWON UYNAWY CUYKEVTPWOEWY QNUWVIAC OTa

uypd atmopANnTa T ks
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lNapadooiako 2uornua XaAikodiuAioTnpiou

Pl
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Baoikd XapaktnploTIKa XAAIKOOIUAIGTNPIWY

To ouoTnua arroreAsiral Ao mévre BACIKA TURMATA:

»  KAivn pe TANPWTIKO UAIKO: Ta UAIKA TTOU XpnOIdoTToloUvTal cuviBw  ival
XOAiKIQ, CUANO KOl OUVOETIKA TTAACTIKA ETTAVW OTA OTTOIQ AVATITUCCOVTAI TA
BlooTpwparTa.

> ESWTEPIKO OKEAETO: ZuvrBwC TOIPEVTO KAl ival ATTAPAITATO OTIC
TTEPITITWOEIC TTOU TO TTANPWTIKO UAIKO XpelaleTal oTAPIEN

» To ocuoTnua TTapPoXNS TWV ATTORBAATWYV: amapaitnTn N XpPnon
OUCTNMATWY TTOU £€a0@aAi(ouV OuoIOUOPPN EQAPUOY O€ OAN TNV ETTIPAVEIQ
TOU XOAIKOOIUAIOTNPIOU

» YT1oyelo cUoTNUA CUAAOYNG ETTECEPYAOHEVWY ATTOBARTWYV

> 2ZUOTNMO OEPICHOU: TTPOAIPETIKA UTTOPEI VA EVOWMNATWOEI uNXaVIKO

oUOTNMUa TTAPOXNG AEPa ) TO cUCTNMA TTAPEXEI TTABNTIKO AEPICUO
“qvmldTlllllloeWUdMac
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[TANPWTIKA YAIKG oTta XaAIKoOIUAIOTNPIA

[eVIKA TO €i00G TOU TTANPWTIKOU UAIKOU

KaBopilel KATTOIO KATAOKEUAOTIKA

YOPOAKTNPIOTIKA TWV XOAIKOOIUAIOTNPIWYV KAl

TO €i00C TWV UYPWYV ATTOBANTWY TTOU

MTTOPOUV VA ETTECEPYATTOUV




[TANPWTIKA YAIKG oTa XAAIKOOIUAIOTAPIA

2TPpOoYYUAgEVa YaAikia (diau. 2.5-7.5 mm):

» NAoyw auénuévou PBapouc Toug Ba TTPETTEI TO BABOC TWV XAAIKOBIUAICTNPIWY
va gival max. 2 m

» [lapéxouv xapnAoTepn €10IKN ETTIPAVEIA VA JOVAdA OYKOU KAl GUVETTWG
uTTOo0TNPICOUV XaNNAEC TTOOOTNTEC Blopadag TTou TTEPIOPICEl TV XProN TOUG
oTNV ETTECEPYATia UYPWYV ATTORBAATWY PE XAMNAG Opyaviko QOoPTio

» [lapExouv PIKPO TTOPWOEC METAEU TWV XAAIKIWY HUE ATTOTEAECHA VA UTTAPXEI

ouxVvda Kivouvog atto@pagns Twv d16dwv

VIO QEPIOPO




[TANPWTIKA YAIKG oTa XaAIKoOIUAIOTAPI

MAAOTIKA TTANPWTIKA UAIKA:

»  XaunAo Bapoc ava povada oykou TTou onuaivel Babog xaAikodiuAioTnpiou
WG Kal 7 M Kal CUVETTWG augnUEVN ATTOTEAECUATIKOTNTA

»  YWnAoTepN €I0IKN €TTIPAVEIQ avA JOVADdA OYKOU E CUVETTEIQ augnuévn
Biopada 1Tou divel TNV duvaATOTNTA XPNONG TOUC YIA TNV ETTECEPYATIa
ATTOBANTWY pE UWPNAS opyavikod PopTio

»  Aucnuévo TTopwdEC UE ATTOTEAEOUA KOAUTEPO AEPIOHO KAl TTEPIOPIOPEVO
KivOuvo atré@paénsc Tou CUCTAMOATOC N




XapaktnploTika Mikpo1akng
KoivoTntag XaAIKoOIUAIoTnpIou

Soluble ,
Influent Biodegradable Aﬁ;t:zggﬁ'
Organic Maf[ter Concentration
Concentration
High High Etep0Tpo@ol piKpoopyaviouotl

OVOTTTOGGOVTOL TOUYVTEPQ OO TOL
VITPOOOTOMNTIKA PaKTNPLOL KO ETLPEPOVY
UkpoPiokr o1demac™ TG 0pYUVIKT VANG

Low High ~ H avdntuén eTepdTPOPMV HIKPOOPYAVIGUADV
neplopileTar AOY® YOUNANG CLYKEVTIPMOGOTC
OPYOVIK(OV OLCIMOV KO VITP®OOTOU TIKA.
Baxthpra enikpatovv

XoaunAn puikpofikn avantuén Aoyw
LEOUEVOV OLOOECILOV VTOCTPOUATOV

— — — — — —— — O — — — — — — — — —

Low Low
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Xpnoei¢ XaAIKodIUAIoTNPIwWV

» Ta XaAIKOOIUAIOTAPIO TO TEAEUTAIO XPOVIO €XOUV BPEl
£QAPUOYN VIO TNV VITPOTTOINON UypwV attoBARTwy. ETtTiong
EXOUV XpNOIUOTTOINBEI yIa TNV €TTECEPYATIa UYPWV
Blounxavikwy atroBANTwWY PE UPNAG OpyaVIKO POPTIO WG
TTPOKATAPKTIKN METaXEipion (roughing)

» H oXeTIKA xaunAn 1o1oTNTa TWV ETTECEPYATHEVWV
ATTOBANTWY ATTO Ta XOAIKOOIUAIOTAPIO 00NYyNOE OTNV XPNon
TWV OUVOUAOMNEVWY ouoTNUATWY XAAIKOOIUAIOTNPIWY — 2ZEA
TTOU £XOUV OOKIMOOTEI JE ETTITUXIO YIa BIOAOYIKH OCgidwan
TNG opyavikn UANG Twv aTToRANTWY AaAAQ Kal vITpOTToinon



2.UvOUAOOC XaAlkodluAloTnpiou — 2EA

| s To péyeBoc Tou xaAikodIuAioTnpiou kaBopilel Kal TO
MEYEDOC TOU OUCTHAUATOC EVEPYOTTOINUEVNC AQOTTNG

i
. N T ?Efﬂuen!
AT b '
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> Ta atréBANTa apXIk& TTpoaTifevTal o€ XOAIKODIUAIOTAPIO KaIl TA
ecepyxoueva ammopAnTa padi pe Bropala dioxeTevovTal o€ CUCTNUA
gevepyoTtroinuEvNS Aaotrng otrou 10 60-90% TnG Bropddag oTnv KUpiwg
OECAUEVN TTPOEPXETAI ATTO TO XAAIKODIUAIOTHPIO

»H evepyotroinuévn AAoTIN €TTAVATTPOOTIOETAI €iTE OTNV DECAUEVH TOU
OUCTNAMATOG EVEPYOTTOINUEVNG AQOTING EITE OTO XAAIKOOIUAIOTHPIO



[TapdayovTec TTou €TTNPEACOUV TNV
QTTOTEAECUATIKOTNTA

vV V V VYV V VYV VYV V

MEBODOC epapuoynG TwWV ATTORAATWY
AVOKUKAWON TWV ETTECEPYATUEVWY ATTORBAATWYV
Bda0og Tou TTANPpWTIKOU UAIKOU
OepuoKpaoia

AgpIouOG

Eido¢ TTANpwTIKOU UAIKOU

2U0TnuA d1aVOuNG TwWV atToBANTWY

[TpoEAeuon TWV UYPWYV ATTORBANTWYV
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OepUOKPATIA: ETnpeadel TNV AEITOUPYIKOTNTA TOU CUCTAPOTOC
KATQ TNV XEIMEPIVN TTEPIODO KABWCS XaUNAEC BEpUOKPOATiEC
replopidouv TNV pIKpoPiakn avartrtuen. H diatripnon tTng
Oepuokpaciag o BEATIOTA eTTiTTEdA £€ACPAAIETAI JE TRV KAAUWN
TNG ETTIPAVEIOC TOU OCUCTNMATOC N TNV KOTAOKEU TTEPIPEPEIAKWV
TOiXwV UYoug 1.5-2 m €mmdvw atrd 10 ouaTnua dIAVOUNG

A£p|0‘ pég: MTTOPEI VO TTPAYUATOTTIOIEITAI INXAVIKA JE ECWTEPIKO
UNXOVIOUO OTTWC TOUPMTTIVA, EAIKA 1 QUOIKA dIAUECOU TNG DIAPOPAC
TTEPIEKTIKOTNTAC O€ AEPA PETACU TWV KEVWV PETAEU TOU TTANPWTIKOU
UAIKOU Kal TNG aTpdo@alpac. O QUOIKOC agpliopog gival
QATTOTEAECHATIKOC HOVO OTaV 01 dIaPOPEC O€ BEpUOKpATia Kal
UypPOOia TOU aEpa OTO ECWTEPIKO KAl EEWTEPIKO TOU CUOTANATOC
gival oNUAVTIKN



Ba0og TTANPpWTIKOU UAIKOU: To B&Bog Tou TTANPWTIKOU
UAIKOU Kupaivetal atro 1.5 m (TTANPwTIKO UAIKO XOAIKI) WS Kal 7 m

(TTAAOTIKA TTANPWTIKA). ['evIKG augnon Tou BABOUC TOU OCUCTAMATOC
WG Kal 4 m aucavel TNV ATTOTEAECHATIKOTNTA TOU OUCTAMATOC EVW

TTAPATTEPA AUENON ECUTTNPETEI HOVO AEITOUPYIKEC AVAYKEC

“qvmldﬂlll.llo esoaanc
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2votnuoto Atevopuns ATopANtoy 6to XOALKOOLVALGTIPL
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Ieprotpe@opevog dwavopéag  Awavopéag Xralepov Yekaotpov

O TEPICTPEPOHUEVOG DIAVOUENGS EiVAl TTIO ATTOTEAEOUATIKOC
OI0TI €A PAAICEl OUOIOPOPPN KATAVOUN TWV ATTORANTWY O€
OAN TNV €M@PAVEIQ TOU CUCTNMATOGC KAl OEV TTAPOUCIACEl
TTPOBARMATA ATTOPPAENS ATTO OTEPEA CWHATIOIA



2. UYKEVTPWON OIOAUTWY OTEPEWV

OTA UypPQa atToRBANTO

H peiwpevn IKAVOTNTA TwWV XAAIKOOIUAIOTNPIWYV va TTEpIopidouv
TNV CUYKEVTPWON TWV OAIKWV OIGAUTWY OTEPEWYV OTA Uypa
ATTORANTA £XEI TTEPIOPICEI ONUAVTIKA TS EQAPMOYH TOUG Kal YIa
TOV AOYO auTO £Xouv uloBeTnBei ocuvduaouEva cuoTAuaTa

XaAIkodIuAloTnpiwv — EvepyoTtroinuevng AaoTrng
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Tutrol BioavTiopaothnpwyv BiootpwpaTtwy

» XaAikodiuAiotipia (Tricling Filters)

» MNeproTpepopevol BioAoyikoi Aiokol (Rotating

Biological Contactors)

» BloavtidpaoTtrpec EpBatrioyévwyv BIooTpWUATWY
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lepiorpepousvor BioAoyikoi Aiokol




[leplioTpeouevol BioAoyikoi Aiokol

/— COVER

REC

SHAFT
INTERSTAGE
BAFFLE

OXYGEN

INFLUENT

EFFLUENT[

\

NN

)
<

Eival agpdBia guoTUATa TTOU aTToTEAOUVTAI ATTO TTAAOTIKOUG diOKOUG

UE ETTIPAVEIAKES PiYEC Ol OTTOoI0I €ival eppaTrTiopévol kaTta 40% oTta uypd
aTTORANTA KAl TTEPICTPEPOVTAI Apya (2 oTpoPEC/mIn) woTe N Plrouala
TTOU AVOATITUCOETAI ETTI TWV JIOKWYV VA EKTIOETAI EVAOAAOKTIKA OTNV
ATMOOPAIPA KAl OTA UYyPA atroBANTa



K(XT(XO'K&U(XO'TIKCX XGp(XKTr]pIGTIK(X

ERSTAGE
BAFFLE

INFLUENT

==

» ATtroteAouvTtal atro fiber glass Katrakl yia QUOIKA TTPOCTACIO
KAl ETMITAXUVON TNG DIEPYATiag

» Q1 diokol ouvnBw¢ kartaokeuadlovtal atrd UWPNARG TTUKVOTNTOC
TTOAUQIOUAEVIO KAl ETTIQAVEIOKA TTAPOUCIAlOUV PiYEC OTTWG KAl
Ta JEOA TTOU Xpnoidotrolouvtal ota XaAikodiuAioThpia. Or piyeg

QUCAVOUV TNV ETTIPAVEIQ YIa avaTrTuen Plropadlag



KOTOOKEUAOTIKAO XAPOKTNPIOTIKA

Ta UAIKA TTOU XpNnoIJoTTolouvTal VIO TNV KOTAOKEUH TwV OIoKWV
dlaxwpilovTal 0€ KAVOVIKAG TTUKVOTNTAC UAIKA TTOU
TTAPEXOUV MEYAAN ETTIPAVEIQ VI avATITUCN Plopadlag Kal o€
UWNANG TTUKVOTNTAC UAIKA TTOU TTOPEXOUV TTOAU PEYAAN
EMIPAVEIA VIO TNV AVATITUCN TNG Blopadag

Ta KAVOVIKAC TTUKVOTNTAC UAIKA XPNOIMOTTOIOUVTAl VIO TNV
KATAOKEUN OIOKWYVY TTOU XPNOIMOTTOIOUVTAI VIO TNV ETTECEPYATIQ
OXETIKA apalwV ATTORBANTWY JE XAUNAO OpYaVIKO POPTIO

AvTIiOETO T UYPNANC TTUKVOTNTAC UAIKQ XpNOIPoTToIouvTaAl VIO
OIOKOUG TTOU XPNOIUOTIOIOUVTAI YIa TNV £TTECEPYATIia S
atmoBAATWY UWNAoU opyavikoU QopTiou M




XPNOEIC

» lNa BIoAoyIK 0&EidwOon OpYAVIKIG OUCIag

» Na ocuvouaouo BIOAOYIKAG 0EidWOoNG OPYAVIKAG OUCIOg
KOl VITPOTToinong

» ZaV aUTOVONO CUCTAMATA VITPOTTOINONG

H Xprion Toug KUpiwg EYKEITAI O OEUTEPOYEVN UETAXEIPION
ATTORANTWY TTOU £XOUV UTTOOTEI KATTOIA TTPWTOYEVH ETTECEPYOATIA
KAl £XEI ATTOOEIXOEI OTI UTTOPOUV ATTOTEAECHUATIKA VA EAATTWOOUV
onuavTika 1o BOD, TéToIWV ammoBANTWY o€ emmitreda < 30 mg/L

“qvmldﬂlll.llo esoaanc
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BioAoyIKn ocgidwan opyavikneg ouaiag
[1a TETOIEC XPNOEIC XpNOIMOTTOoIEITAI OEIPA BIOAOYIKWY OiIOKWV
TTou dlaxwpilovTal JETACU TOUC O€ OTAdIA PE TRV BorBeia
KATAAANAWY OIaXWPIOTIKWYV

lnﬂuent»

Standard
Density
Media

|
I
|
I
: Effluent -
|
I
|
|

Stages: 1 2 \ 3

» To TTPWTO OTADIO ATTOTEAEITAI ATTO DUO POVADEC BIOKWYV ATTO UAIKO
KAVOVIKNG TTUKVOTNTAG VW TA UTTOAOITTA dUO OTADIA aTTOoTEAOUVTAI OTTO
éva Oioko Kai dlayxwpilovtal JETAEU TOUG ME DIaXWPIOTIKA

» XpnoIJoTrolouvTal yia TNV 0CEidwan TG OpYAVIKIC oUTiag uypwy
aTTOBAATWY PETPIOU OPYAVIKOU (POPTIOU



2.uvouaopocg BioAoyiknc Oceidwaoncg - NiTpotroinong

> 2170 TTPWTA OTAdIA TOU CUCTAMATOC AauBAvel Xwpa N BIOAOYIKA
0¢eidwon TNS opyaviknG UANC atro TEPOTPOPA BAKTAPIA TA OTTOId
QVATITUOCOVTAI TaXUTATA ETTi TWV diIOKWV AOYW TOU uywnAou
OpPYaVvIKOU (QOPTIOU TWV ATTOBARTWY TTOU £I0€£PXOVTAlI OTO CUOTNUA
ETTECEPYATIOC

» 210 TEAIKG 0TAdIO TOU CUCTHMATOC TTPAYUATOTIOIEITAI VITPOTTOINON
ATTO VITPWOOTIOINTIKOUC MIKPOOPYAVIOUOUG TTOU OTToIa EUVOOUVTQl
AOYW TOU XaunAou TTAé0V opyavikoU QOoPTIoU TwV ATTORARTWY oTa
TEAEUTAIO OTAOIO TOU CUCTAMATOC KAl ONMUIOUPYOUV AETTTA
BlooTpwuara

Inf[uent'F Effluent»

mva‘\ldﬂ'lulo esoaanc

High Density
Media M

o m— — — — — e — — —

. o —— — — — — — — — ——

. s L . — — e S S s —

Stages: 1 2 3 4 5 6



Tumiko ouornua lNepioTpepousvwy BioAoyikwv AioKwv

Treatment Trai
= _— nt Train
)/
——— X :‘<_;h( ™
Treatment
L :
Unit
y 4 V -
— R
Influent Effluent
» E e
:\\N\
Interstage
) Baffle
> : >
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Xpnon NBA yia NitpoTtroinon
» O1 T1BA Bpiokouv e@appoyn Kal WS AUTOVOPEG JOVADEG Yia TN
VITPOTTOINON UYPWYV ATTORBAATWY TTOU TTEPIEXOUV XOUNAO Opyaviko (popTio

KAl UPNAEC OUYKEVTPWOEIC APUWVIOC.
-

T o R e
.....

» O1 T1IBA €xouv DOKIUAOTEI KAl YIO TNV ATTOVITPOTIOINGN VITPOTTOINMEVWY
ATTOBANTWY AAAG OEV €XOUV BPEI EQAPPOYN. 2TNV TTEPITTTWON QUTH Ol
diokol gival TANpwCS euparmTiouévol oTa uypa amoBAnta kai 1o cuoTnua

KaAUTTTETAl ETTIQAVEIQKA WOTE VA TTEPIOPIOTEI 1 OIAXUCT AEPA KAT VG, onto ceon

O1auopPwloUV avoikéC oUVONKES m



[TapayovTeg TToU eTTNpealouy TNV
amroTeAeouaTikoTNTA TWV NBA

> Opyaviké @opTio

> Y3pauAiké @opTio

> AlOXWPIOHOC OTASIWV

> OQeppokpaaia

> XapakTnpIoTIKA TwV UYPWV aTTORARTWY

» XOpaKTNPIOTIKA TWV BIOCTPWHATWY

f\avenioThiio ©eooaAlge




Opyaviké doprTio

» To opyaviKO QOPTIo TwV ATTORANTWY £TTNPEALEI TO €i0OC TWV
UIKPOOPYaVIONWY TToU Ba avatrtuxBouv o€ BlooTpwuaTa

» 2.€ UWPnAQ opyavika QopTia TTapaTnEEITAl OUTAEITOUPYIQ TOU
OUCTAMATOC AOYW augnueEvng Bropadacg trou emiapuvel TNV
TEPIOTPOPN TWV JIOKWV N aucnuéEvn atToKOAANON TNG
Biouadag 1 oTadiakn ETMKPATNON avagPOBIwy ocuvinKwy

f\avenioThiio ©eooaAlge
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AlaXWPIOPOC 2TO0IWV

» O dlaxwpIouog Twv cuoTnuaTtwy MNBA o€ atadia aucavel
TNV ATTOTEAECHATIKOTNTA TOU OUCTHUATOGC KABWC diaxwpilel
TIC DIAPOPEC DIEPYATIEC 1IDIAITEPA OE CUOTAMATA BIOAOYIKAG
0&€idwaong Kal vITPOoTToinong

» Mg Tov dIaXWPIoOPO OTa TTPWTA OTAdIA EXOUUE TNV MEIWON
TOU OPYQVIKOU (popTiou aTro Ta £TEpOTPpOoPa Baktnpia (COD
< 15 mg/L) Kal oTa €TTOPEVA OTAdIA AOYW TOU XapunAou
OPYQVIKOU (pOPTIOU ETTIKPATOUV Ol VITPWOOTIOINTIKOI
UIKPOOPYQVIOMOI TTOU JETATPETTOUV TNV AUPWVIA O€ VITPIKA

“uvmwrhulo esoaanc
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XapaktnploTika MikpoB1akng
KoivoéTntag oTtouc NBA

» Orav 10 opyaviko QopTio Twv
arrofANTwy givar uwnAo
EMIKPATOUV ETEPOTPOPA BaKrTnpia
TTOU ONUIOUPYOUV Evd YKPI-KAPE
Broorpwua

» Orav 10 opyaviko QopTio Twv
arrofANTwyv givai xaunAo
EMIKPATOUV TA VITPOTTOINTIKA

Bakrpia mou dnuioupyouyv éva

KOKKIVO-KaQé BiooTpwua



MikpoBioAoyia cuoTnuatwy MNBA

MpoBARuaTa oTnV AgITOUpyia TOU CUCTAMATOG: ETTIKpATNON BaKTNPEiWV
Beggiatoa sp. TTou dnuioupyouv AeUKO BIOCTPWHA OTOUC OiIOKOUG TO OTTOI0
gival guputtayEg, Oev aTTOKOAAATAI, KOl ouveYiCel va augaveTal ETTIBAPUVOVTOC
TNV TTEPIOTPOPN TwV dioKwvV. Ta Beggiatoa atrokopidouv evEpyEIa ATTO TNV
0&eidwaon H,S 1o OTT0i0 €AV TTEPIEXETAI OE UYNAEG CUYKEVTPWOEIG OTA
atroBANTA ) TTAPAYETAI EVOOYEVWIGS (avaePORIEC OUVONKEC) TOUC ETTITPETTEI VA
ETTIKPATAOOUV TWV ETEPOTPOPWYV BAKTNPIWV

f\avenioThio ©eooaAiae




Tutrol BioavTiopaothnpwyv BiootpwpaTtwy

» XaAikodiuAioTnpia (Tricling Filters)

» [lepioTpepoucvol Biohoyikoi Aiokol (Rotating
Biological Contactors)

> Broavridopaornpec Eupamriouévwy

Bioorpwudarwv

f\avenioThiio ©eooaAlge




BloavTidopaotnpec EpBattioyevwy
BlooTpwuatwy

Ta Baoika THAMATA gival:

» Aecapevr) Blo-avTidpaoThipa

» [MANPWTIKG UAIKO yia avatrtugn TnG Biopadlag

» 200TNUA €I0aYWYNAS UYPWV OTTORAATWYV

» 200Tnua oUAAOYAC uypwVv aTToBAATWYV

» 200TnNua TTapoxns oguyovou (TTPOaIPETIKO)

%P' Effluent

I £ B

Collection
System

Media
O

(optioznal)

Influen

Influent
Distribution
System
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BloavTiOpaoTAPEC EUPATITIOPEVWYV
BlooTpWUATWY

» H por) Twv uypwv atroBAATWYV YTTOoPEi va gival avodikn N

KaB0OIKN

» H opyavikfi oudia TTou TTEPIEXETAI OTA UYPA ATTORANTA
EPXETAI O€ ETTAPN ME TNV Blonada TTOU AvVATITUCOETAI ETTAVW

oTO TTANPWTIKO UAIKO TOu BioavTidpaoThpa

» To TTANPWTIKO UAIKO UTTOPEI VA €ival TTOKETOPICHEVO

(apyIAOG, KAiveG aT1TO TTOAUCTUPEVIO) Il PEUCTOTTOINMEVO

(GUpOG, KOKKWOEG EVEPYOG AVOpaKaAG) S

_



BioavTidopaoTnpec EYPATTITICHEVWV
BlooTPpWHATWY

BaoiKO TTAEOVEKTNUA: T TTANPWTIKA UAIKA TTOU TTAPEXOUV

MEYAAN €181KA emI@AVEIa avd govada dykou (m2/m?) yia Tnv

avarmTugn TG Bropdadag trou gival dITTAACIA TNG AVTIOTOIXNG

ETTIPAVEIAC TTOU TTAPEXOUV AANQ CUCTAMATA BIOCTPWHATWY

Ta ouoTApaTta auta uttooTnpiouv ouvnBwc UWNAEC TTOOOTNTEC
Bioualdac ye OCUVETTEIQ N ETTIBUKNTI MEIWON TOU OPYAVIKOU
(POPTIOU VA ETTITUYXAVETAI O AIlYOTEPO XPOVIKO dIACTNUA, apd
MIKPOTEPO XPOVO KATAKPATNONG TWV ATTOBANTWV

mva‘\ldﬂ'lulo esoaanc
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BioavTidpaoTnpec EYPATITICHEVWV

BlooTpWHATWY

» KaBodikng Pong Maketapiopéveg KAiveg (Downflow
Packed Bed Bioreactors)

» Avodikn¢ Pong Maketapiopéveg KAiveg (Upflow Packed

Bed Bioreactors)

» PeuoTotroinuéveg BioAoyikég KAiveg (Fluidized Bed
Bioreactors)

> YBpP10IKa cucThMAT

mva‘\ldﬂ'lulo esoaanc
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KaBooikn¢ Ponc lNaketapiopeveg KAiVeC

Spent Backwash
(Periodic)

Process Air
(Optional)

Backwash

Supply
(Periodic)

Air Backwash
(Optional)

Ta ammoAnTa epapuolovTal atrd TNV KopuPr) Tou CUCTHMATOG
Kal OlaXEOVTAl OIQMECOU TOU TTANPWTIKOU UAIKOU ETTAVW OTO
OTTOIO £XEI avaTITuXOei N Blopadla, Je XOMNAEC TaXUTNTEC WOTE
va unVv TTPOKAAELITaI ATTOKOAANGON TNG Biopadlac aAAa
TTAPAAANAC va KOTAOKPATOUVTAI TO OTEPEA CWUATIOIA TTOU
TTEPIEXOVTAI OTA UYPA atroBAnTa (dINBNTIKA dpdaon)



KaBooikn¢ Ponc lNaketapiouEvec KAIVEC

» KaAr AsiToupyia Tou OuOTAPATOC £CacPaAileTal JE TO
TTEPIOOIKO TTAUCIUO TOU E0WTEPIKOU TOU CUCTHUATOC ME
avTioTPOYN PON VEPOU OTO CUCTNMUA TO OTTOIO CUAAEYETAI ATTO

TNV Kopupn

» 210 oUCTNUA UTTOPEI VA TTAPEXETAI KOl AEPIOUOG ) OXI avaAoya
LE TO €i00C TNC DIEPYATiaC TTOU €TTIOUPOUUE



AvoOIKNG Ponc lNaketapiopevec KAIVEC

4 Effluent
4 (Reverse Direction
4 for Backwash)

Media Retention
(Required with
Some Media)

Process Air

] Spent
4 Backwash

Influent { (Periodic)

» [Napopola KATAOKEUAOTIKA JE TO oUCTNHA KABOBIKAG pONG
uE TNV dla@opd OTI N porn €dw gival avoodIkr)

» Ta ouoTAPATA AEPICHOU Kal TA TTANPWTIKA UAIKA TWV KAIVWV

gival Ta idla pe TIC KAiveC KaB0OIKAC por¢
navenioTilio ©eooaAlge

.



PeuoTommoinueveg BioAoyikec KAiveC

—_b.
Effluent

Oxygenation
(optional)

TR

Recirculation

Fluidized
Media

v

Influent

Miyua un ETTECEPYATHEVWV KAl ETTECEPYATUEVWV UYPWV

ATTOBAATWYV TTPOCTIBEVTAI OOIOPOPPA ATTO TOV TTUBUEVA TOU

OUCTAMUATOC Kal JE avOODIKI PO PEUCTOTTIOIOUV TO TTANPWTIKO

UAIKO TNG KAIVNG (Guuog dlauéTpou 0.3-0.7 mm 1 KOKKWOEQ

evePYOC avBpakac olauéTpou 0.6-1.4 mm) €TTdvw OTO OTTOIO

avaTrTuooeTal N Biouala Tou CUCTAMATOG.



PeuoTtotroinueveg BioAoyikeC KAiveC

To BaoIKO XOpOKTNPIOTIKO TWV PEUCTOTTOINMEVWY BIOAOYIKWY
KAIVWV €ival OTI TO AETTTOKOKKO CWHATIOIA ETTI TWV OTTOIWV EXEI
avaTrTuxOei Trepiooeia PBiopalag TapacupovTal JE TNV AavoOIKD
TTOPEIa TWV ATTORANTWY OTNV KOPU®PI) TOU CUCTHMATOS KAl
ATTOUAKPUVOVTAI TTEPIOOIKA O€ KATAAANAEG EYKATAOTACEIC OTTOU
0l KOKKOI TOU TTANPWTIKOU UAIKOU kaBapidovtal atro Tnv Bioupadla

KAl ETTIOTPEPOVTAI OTNV KAIvN

“uvmwrhulo esoaanc
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Y[BpI10IKA cuoTAUATA BIOCTPWUATWY -
. Prokpokudwv

Growth Media
_’/1/ / Mixed __

Influent | .?: oo f '= Liquor (ML‘* = Efﬂuent'

Aeration

RAS WAS >
ATToTeAEITAI ATTO CUCTNUA EVEPYOTTOINMEVNG AQCTING OTO OTTOIO
EXEl EVOWMPATWOEI TTANPWTIKO UAIKO yia TNV avartrtuen Bloupadlac.
H diaAutotroinuévn Biouyalda aTTohaKPUVETAl OTNV OECAPEVN

OlaXWPICHUOU Kal AVOKUKAWVETAI OTTWC oTa 2EA.

H 1TpooOnkn Tou TTANPWTIKOU UAIKOU TTAPEXEI OTO OUCTAMO

au¢nuévn Propada TToU CUVETTAYETAI QugNMEVN OEidwan Twv
uypwv attoBARTwWV



Y[BpIOIKA cuaThuaTA BIOCTPWHATWY -
BIOKPOKUOWV
» Ta TTANPWTIKA UAIKA TTOU XPNOIUOTTOIoUVTal ouvnBwcg gival Ta
idIa e AQUTA TTOU XPNOIPOTTOIOUVTAl OTA XOAIKOOIUAIOTAPIO
O6TTwg Ringlace® 1Tou cival kataokeun aTmd
TTOAUBIVUAOXAWPIdIO (PVC) Kal UTTOPEi VA UTTOOTNPICE

UPNAEC TTOOOTNTEC Birouadac.

» EvaAAakTikd avti Tou Ringlace ® pmropouv va
XPNOIYOTTOINBOUV PIKPG doxEia AaTro TTOAUoUPAIBAVIO T

OTTOIa ETTITTAEOUV EVTOC TOU CUCTAMATOC KAl TTAPAUEVOUV OE
mvmwﬂ'luloeﬂwwag

aiwpnon PYe TNV BonBeia Tou CUCTHUATOG AEPICUOU ?&



Xpnoeic Bioavtidpaotpwyv Euf. BlootpwudTtwy

» Ol peuoTOTTOINUEVEC KAIVEC XPNOIMOTTOIOUVTAI KUPIWG VIO TNV

QTTOMAKPUVON OPYAVIKNG ouaiag atro Blopnxavika amTopAnta

» Ol TTOKETAPIOUEVES KAIVEC OUVNOWC XpNoIPJoTToIoUVTal VIO

TNV BIOAOYIKN 0Zgidwan TG opyaviKAS UANG TWV Uypwyv
atroBANTWYV Kal TTpoapata atnv PioAoyikn arroudakpuvon N, P

» Ta UBPIOIKA CUCTAMATA £XOUV XPNOIJOTTOINBEI EKTETAMEVA VIO

TNV ETTECEPYATIA BlopgnXavikwy aTToBAATWY OTTWG N diEpyaaia

Captor kai O1APoPEC TTAPAANAYEC

f\ovenioThiio ©eooaAlge

-




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46

