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Teuxog 3. Texvikn Mepiypan - Eidikég Texvikég Mpodiaypapég

BioAoyikn eregepyaoia (MEBOSOG evepyoU IAUOG pe pepPpdveg MBR)!
Mevik&

Me tnv BioAoyikA emTeEepyaaia emTUYXAvETal, N VITPOTTOINGN KAl ATTOVITPOTTOINGN, KABWG £TTioNG KAl
n amoiko®éunon Tou opyavikou @opTtiou. [Na Tnv BloAoyikn eTegepyacia Ba epapuooTei n pEB0dOG
NG evepyou IAUOG pE PHEUPBPAVES yia Tov SlaXwpIouo uypwyv — otepewv (MBR). O1 BioAoyikoi avTi-
OpaCTAPEG, TO CUCTNUG TWV PENPBPAVWV Kal N avakukAogopia IAUOG atroTeAolv ia eviaia diepya-
gia, o BaBuodg amddoong TnG oTroiag e€apTaTal aTTd TOV GUVOUOGHEVO OXEQIOTNO TWV ETTINEPOUG
Hovadwyv.

EidikéTepa n Blohoyikn eTregepyacia Ba TepIAauBAveI:

. AvogikA {wvn yia TV ATToVvITPOTIoINGN

. AepoBia Cwvn yia TNV VITPOTTOINGN KAl TNV 0&eidwan Tou opyavikoU @gopTiou
. 2U0TNHG YePBpavwyv

o AvakukAogopia IAJog

H diaoTacioAdéynon kal 0 oxedIAOUOG TWV ETTINEPOUG TUNUATWY TNG BIOAOYIKAG £TTeCEpyaaTiag TTpé-
el va yivel AapBdavovtag utrdyn TNV €TTOXIOKN SIaKUPavon Twv QOPTiwY (XEINWVAG — KaAOKaip!).

O1 empépoug degapeveg / {wveg Twv BIOAOYIKWVY avTIOPACTAPWY MTTOPEL va gival SIOKPITEG OOUIKEG
KATAOKEUEG PE KATAAANAN udpauAikr d1acuvdeon, ) TUAPOTA Wiag ) TTEPICCOTEPWY OOMPIKWY KATO-
OKEUWV HE TTPOBAEWN aTTOTEAEGUATIKOU SlaXWPIGHOU TOUG.

H BioAoyikr) BaBuida Ba trepihapBaver TouhdyioTov U0 (2) Ypauuég yia TNV @Aaan oxedlaouol Je
TTPORAEWN TOU ATTAPAITATOU APIBUOU SUOIWY YPAUHWY YIa TIG MEAAOVTIKEG AVAYKEG TOU £PYOU.

AvdaAoya pe To TUTTO Twv PEPBPaAvwY (TT.X. €TTITTEdEG PEPPBPAVEG, YEUBPAVEG KOIAWV IVWV) Kal TIG
ATTAITACEIG TOU KOTAOKEUAGTH TOUG, €ival avaykaia n arropydkpuvon atmo 1a AUpata cwuaTidiwy Pe-
YOAUTEPWY a1Té 2mm, avaAloya PE TIG ATTAITHOEIS TOU KATOOKEUAOTH TWV PEPPPAVWIV) WOTE va £Ea-
o@aAifeTal n IkavoTtroINTIKA AsiToupyia Twv MBR. TNa 1o oKoTrd autd TO GUYKPOTNUA TTPOETTEEEPYD-
oiag Tng EEA Ba cupTtrepihapBavel eoxdpwaon pe didkeva he atmréoTaon PETAEU TOUG TO TTOAU 2mm.
E@bdoov kpiBei atmrapaitnto, ytropei va mTpoPAe@Bei emmmAéov Babuida Babuida eoxdpwong Pe Ae-
TITOKOOKIVO HE BIAKEVO, CUPPWVA UE TIG UTTODEIEEISC TOU KATAOKEUAOTH) TWV PEUPPAVWY. TO AETTTO-
K6oKIvo Ba eykaTaoTabei KatdvTn Tng TTposTTegepyaaiag (TTpwTn Pabuida eoxdpwong Kal EAPPw-
on) Kai TTpIvV TNV 1po®odoTnon Tng PioAoyikAg Babuidag pe MBR.

MNa Tov oxedlaoud uttdpyouv dUO ETTIAOYEG:

1 H diactacioAéynon Twv HeUBpavwy dlaxwpioPol UypwY — OTEPEWV eEOPTATAI GPETA aTTO TNV USPAUAIKH @OPTION TwV
pepBpavwv. MNa Tov OKOTTO autd, OTRV AVTIOTOIXN TTAPAYPA@PO TOU HEPOUG A TOU TTAPOVTOG TEUXOUG Ba TTPETTEN PE
gagrveia va TrpoodiopideTal n dlakUPavon TnG TTapoxns AUPATwY, Kai e1d1kéTEPa Ba TTpéTTel oTa Telxn AnuotrpdTnaong
va TrpoadiopifovTal:

e H péan nuepAoia Tapoxn: n Tapoxr, TTou Ba XxpnaoioTToinBei yia TNV eKTiuNoN TwV AEITOUPYIKWY dATTAVWY TNG
povadag

e H péyiotn eBdopadiaia TTapoxr: n Tapoxn AuPATwy, TToU eKTIPATAl OTI Ba SIEPXETAI CUVEXWG ATTO TIG YEUBPAVEG
yia Aiyétepo amé dUo eBdouddeg
e H péyiotn nuepAoia TTapoxn: n Tapoxr AUPATwY TTou PITTopEi va €XEl ouvexT) BIAPKEIA yIa AlyOTEPO aTTO 24 WPEG
e H péyiotn wplaia Tapoxn: n mapoxr AUPMATwy, TToU YTTOPET va SIEPXETAl CUVEXWG OTTO TIG HEPPBPAVES yia AlydTepO
aTré 4 WPEG NUEPNTIWG
2 ETTIAEYETAI KAl GUPTTANPWVETaI / BIayPAPETAI KATA TTEPITITWON
3 kaBopietal o eEAdXI0TOG apIBUOS TTAPEAANAWY YPOAPHWY

«

EZMNA
2

m 204-2020

it

Evpwalan Tvwon
Loz Toydos

|

e sar nm s’ Sberiie



KATAZKEYH ErKATAZTAZHZ EMEZEPTAZIAZ AYMATQN . i .
A.A. AAMAZIOY TOY AHMOY TYPNABOY Eykaraordoeig Emegepyaoiag Aupdrwv

TeUuxn AnpomrpdTnong

24.2

Teuxog 3. Texvikn Mepiypan - Eidikég Texvikég Mpodiaypapég

1. Zmv mpwtn emAoyr Ba kataokeuaoBei degapevn €§ilcoppdTTNONG PE TNV oTToia Ba yiveTal
TANPNG €§1I00pPOTINCN OTNV HEYIOTN TTAPOXK, OTTOPPOPUWIVTAS TTANPWG WPIAIEG AIXMES. ZTNV
TTEPITITWAON aUTH N Hovada PEPBPAVWYV Kal Ta KATavTtn épya Ba axedlaagBouv pe Baon TNV pé-
yIoTn nuepnaia apoxn (Kabwg eTTiong kal TNV Péon nuepnala Kal YéyioTtn fdouadiaia Tapo-
XN OTTWG auTéG KaBopilovTal) ayvowvTag Katd Tov oXeSIaouo TNV TTapoxh aiXuAgG.

Aggapevr] kal avtAlooTdolo £6100ppPOTTNONG

KataokeudlovTtal de€apevr) €6100ppOTTNONG PE evepyd OYKO IKave yia Tnv TTARPN e§lcopdtrnon g
MEYIOTNG NUEPAOIag TTapoxrg Tou Ba d1abéTel atmmoteAeopaTikd cuotnua avauigng. O apiBudg, n
B¢on Kal Ta XapaKTNPEIOTIKA Twv avadeuTpwy (TUTTOG, 1I0XUG, OTPOYEG, DIAUETPOG TITEPWTAG KTA.)
Ba €mmAeXTOUV OTTO KATAOKEUAOTH — TTPOUNBEUTH TOU OXETIKOU £EOTTAIGHOU, AauBdvovTag utréywn Tn
YEWMETPIa TNG dEEANEVAG, TNV CUYKEVTPWOTN GTEPEWYV KTA. [a Tov oKOTTé auTtd N TEXVIKA TTPOCPOPA
Ba ouvodeleTal atrd OXETIKO QUAAO UTTOAOYIOHOU, YE TO OTTOI0 Ba TEKUNPIWVETAI N €TTIAOYA Kal O
OXeOIAOUOG TOU GUOTAMATOG AVAMIENG ATTO TOV TIPOUNBEUTH TOU OXETIKOU £EOTTAIGHOU.

O 6ykog TnG deCapevng eCilcoppdtnong Ba gival TouhdioTov icog pe T0 100% Tng pEYIOTNG NUEPN-
olag Trapoxng. H degapevr) Ba eival kKAeioTr, katd 1o duvaTov utrdyeia kol Ba diabétel cuoTnua ae-
pIopoU-avapiEng 1o otroio Ba atroTeAeital €ite amd cUoTNUa diIAXUONG XOVOPNG I HECAIAS QUOAAI-
dag eite ammd ocuvduaouod flow-jet kal avadeutripa. e KABE TTEPITITWAON 0 aépa TToU Ba TTapéEXETal
Oev Ba eival hikpdTEPOG atd 0,8 m3/m?3 deCapevig Kal wpa.

TNV TEPITITWON agpiopou pe didxuon o agpag Ba Tmapéxetal amod felyog Aopoidwy puonThpwy (0
évag a1mé Toug dUo Ba eykaTaoTaBEl WG ePEDPIKOG), evw To dikTUo diaxuong Ba atroTeAEiTal aTTo
avo&eidwToug dIaYUTEC IKavoU apiBuol Kail OiKTuo atrd avogeidwTo XAAUBa. ZTnVv TTEPITITWON agpl-
opoU e avTAia agpiopou TuTToUu flow-jet kal avadeutrpa Ba TTPETTEI N B€0N KAl TO XAPAKTNPIOTIKA
TOU GUCTAMATOG va UTToO<IkvUovTal atrd ToV TTPOPNOEUTA 1 TOV KOTAOKEUAOTH Tou €€0TTAIoHOU. E-
VOAAQGKTIKA TOU avadeuTripa PTTopoUv va XpNnolhoTtroinBolv TTepIcoOTEPES TNG Hiag avTAiag aepl-
opoU Pe TRV TTPoUTTé0eon OTI O KATAOKEUOOTHG A TTPOUNBEUTHG TOU OUCTANATOG £YYUATAl TOGO TOV
agpIop6 600 Kal TNV avadeuon NG deEapevnc.

Ze emmaQr We Tnv Oggapevn 1 eviog autig aAAd pe KataAAnAn diaudpewoaon, Ba kataokeuaoBei 1o
avtAIooTdoIo £§100ppPATINCNG, TO OTToI0 Ba éxel TTUBUEVA XaunAdTepa atmd Tnv deapevr) WOTE va
gival evepydg 6Aog 0 ByKog TnG deapeVG Kal TauTdxpova va gival duvaTh n eKKEVWOT TG, Kal TO
oT170i0 Ba £€0TTAICOET pE IKavo apiBud avTAiwvy.

21NV TepiTTwaon Utrapgng deapevng e€looppdtrnong, Ptropei KABe ypapur BIoAoyIKNAG eTTeEEpya-
oiag va TpogodoTeiTal atrd avegdpTnTn (€G) AVTAIa (£G) KOl VO UNV UTTAPYXEl HEPIOTAG TTAPOXNG.

O €éAeyxog Aeitoupyiag Tou avtAlooTdolou Kal Tou €EOTTAICHOU agpiopoU Kal avadeuong Ba yiveral
pMéow PETPNTH OTABUNG, eV N TTapoxn Twv avTAiwy Ba eival petapailéuevn kal pubuI{duevn e in-
verter.

21n deapevn TTPETTEl va TTPORAEPBEi uTTEp)XEiAIon uwnAng oTdBung, TTou Ba odnyei TNV uTTEPXEIAI-
Couca TTapoxn OTo SIKTUO TTAPAKANYWNG Kal aTTd KEi OTO PPEATIO £€6d0U TNG EEA.

>1n 0e€apevn e€ilcoppdtnong Ba eykataoTaBolv emITTAEovV dUO SIOKOTITEG OTABUNG:

. évag uYnAAg otdBung, Tmou Ba evnuepwvel To KEA TnG eykatdoTaong 6Tl €xel evepyoTroinBei
n uTrEPXEIAION UWNARG OTABUNG Kal £évag

. TTOAU XaunAARg oTdBbung, TTou Ba dIAKOTITEl TNV AsiToupyia Twv aviAIWV e§l0oppdTTNONG YIa
TNV TTPOCTACIia TOUG aTTd ThV £V ENPW AsiToupyia

O1 d10kbTITEG 0TABUNG B TTPETTEI VA EVEPYOTTOIOUV KAl OTTTIKO KAl NXNTIKO cuvayepPo

Z1n TAGKa opo®rig Ba TTPoBAe@Bolv eTapkA avoiypara, TTou Ba eival kaAuppéva amd KaAuppaTa,
yIQ TNV ETTIOKEWN, TNV EYKATACTACN KAl TNV OTTOUAKPEUVAN TOU £E0TTAICHOU.

«

EZMNA
2

m 204-2020

i

Evpwmalsn Evwon
Ty Tyl

|

e sar nm s’ Sberiie



KATAZKEYH ErKATAZTAZHZ EMEZEPTAZIAZ AYMATQN . i .
A.A. AAMAZIOY TOY AHMOY TYPNABOY Eykaraordoeig Emegepyaoiag Aupdrwv

TeUuxn AnpomrpdTnong

243

244

Teuxog 3. Texvikn Mepiypan - Eidikég Texvikég Mpodiaypapég

NetrToeoxdpwaon

H povada Aetrroeoxdpwaong, EQOooV gival atrapaitnTn CUPNQWVA WE TIG ATTAITAOEIS TOU KATOOKEUA-
OTA TWV peUPBpavwy, Ba atroteAsital amd éva f TTEPICOOTEPA KOOKIVA PE KATAAANAO Sidkevo, aU-
PWVa WE TIG ATTAITATEIG TOU KATAOKEUAOTH Twv cuoTnudtwy MBR kai Ba gival Blopnyxavikd mTpoidv
KartaokeuaoTh, TTou Ba di1abétel ISO yia Tov oxedIaouO Kal TNV KATAOKEUR TTAPOUOIWY HOVAdwWY
(AeTrToeo)GpwONG). To kKGBe KOOKIVO Ba gival KATAOKEUOOUEVO € OAOKANpouU atTd avoeidwTto Xa-
AuBa, Ba €xel TupTTavo eoxdpwaong, d1aTagn EKTTAUGNG Kal S1IABe0NG TWV E0XAPICUATWY O€ KOXAIa
METAQOPAG - CUNTTIEONG, KABWG Kal utTEpXEIAIon uwnAfg oTdbuNg, HECW TNG OTTOIOG TA UTTEPXEIAI-
Covta Ba odnyouvTal oTo diKTUO OTpayYIdiwV TNG ykaTdoTaong. EEGAAOU, GTO KATWTEPO ONUEIO TNG
povadag Aemrroeoxdpwaong Ba uttdpxel xelpokivntn Bava yia TNV €KKEVWON Kal Tov KaBapioud Tng
o1dragnc. H ekkévwan kaBe diatagng Ba yivetal Tpog To dikTuo oTpayyIdiwv Tng EEA.

To AeTITOKOOKIVO Ba guvodeleTal atmd nAekTpIkO Trivaka pe PLC yia Tov autéuato €Aeyxo TnG 6ANg
povadag. X10 Kévrpo EAéyxou (KEA) Ba petagépovtal onpata Asitoupyiag / BAGBNG yia 1o oUvoAo
TOU €€OTTAIOPOU.

BioAoyIkog avTidpacTrpag

H vitpoTroinon kai atroviTpoTroinon Twv Aupdtwy Ba yivetal ag BIoAoyikoUg avTIdpacTApPES, TTou Ba
0106£TouV ETTANANAEG AEPOPIEG KAl OVOEIKEG CWIVEG.

O oxedlaouog TnG povadag Ba yivel, cUPPWVa UE Ta akdAouba KpIThpIa®;

dopTion oTepewyv (F/M) [kg BODs/kg MLSS .d] <0,15
>uykévTpwon avapiktou uypou (MLSS) [mg/l] <10.000
HAIkia 1IA0og (SRT)® [d] =220

2T10UG BloAoyiKoUg avTIdpaaThpeg Ba TTPETTEl va An@Bouv 6Aa Ta atmapaitnTa YETPA YIA VO PNV €-
YKAwBiZeTan eTITTAé0UC A IAUG.

Oa TpoPAe@BoUv eTTAAANAa avogikd kal agpdfia dilauepiocuaTa yia TNV VITPOTIOiNGN Kal ATToVITPO-
TToinon Twv AUPATWY yia OAo TO £UPOG TWV POPTIWY oXedIOTHOU Kal TG BEpUoKpaaiag.

Ta Adparta Ba eig€pyovtal atnv avogiki ¢wvn, Ba diépxovtal amd Ta agpofia diauepiopara KB
BioAoyikou avTidpacTthpa. TNV €i00d00 TNG avogikng {wvng Ba odnyeital Kal TO AVAUIKTO uypod, TToU
Ba avakukAo@opei atrd To KATAvTn AKpo TnNG agpofiag {wvng KABe BioAoyikoU avTiIdpaaThpa f atd
TIG MEMPBPAvVES. H TTapoxr TnG avakukAOQopiag VITPIKWY Ba ptropei va puBpiletal pye xpovotrpo-
ypauua atmé 1o KEA Tng eykatdoTtaong, AauBavovtag utréyn TRV HETPNON TNG TTAPOXNG TwV AUPG-
TwWV Kai Tov emBupntd pubpud avakukAopopiag vITPIKWY. EVAAAAKTIKA n avakukAogopia vITpoTToIn-
MEVWV EKPOWV UTTOPEI VO oUVBUAOTEI UE TNV avaKUKAOQOpIa INUOG aTrd TIG deCaUEVEG TWV PEUPPa-
vwv (BA. TTap.2.5.8 Tou TTAPOVTOG TEUXOUG).

Emonpaivetal 611 oa TTpéTrel va diac@alideTal n UTTapgn avogikwy auvlnkwv oTnv degauevr atovi-
TpOTToiNONG £vavTi TNG TUXOV UWNANG OUYKEVTPWONG ofuydvou OTo peld TNG avOKUKAOQOpPIag INO-
0¢ atrd TNV(1g) de€apevi(eg) yeNBpavwyv

4 MpoodiopifovTal Ta KPITAPIA oXESIAGUOU.

5 MNa Tov utroAoyiop6 TNG NAIKiag IAJog AauBaveTtal uTTOWN N GUYKEVTPWAN Tou avapikTtou uypoU (MLSS) kai o 6ykog Tng
avoéIkAG kal agpoBiag {wvng, KaBwG eTTioNng Kal 0 OYKOG TNG OeCAPEVAG TWV PEUBPAVWV.
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2¢ KGBe avolikn Cwvn Ba eyKaTtaoTaBbei aTTOTEAECUATIKO GUCTNUA avAUIENG TOU avAauIKToU uypou. O
apIBuog, N B€0on Kal Ta XAPAKTNPIOTIKG Twv avadeuThpwy (TUTTOG, 10XUG, OTPOYEG, DIGUETPOG TITE-
PWTAG KTA.) Ba €TmAEXTOUV ATTO KOTAOKEUAOTH — TTPOUNBEUTH TOU OXETIKOU €EOTTAIOUOU, AauBdvo-
VTOG UTTOWN TN YEWMETPIO TNG OEEAMPEVNG, TNV CUYKEVTPWON Tou avApIKTou uypoU KTA. lNa Tov oKo-
MO auTd N TEXVIKN TTPOCPOPAG Ba ouvodeUeTal aTTd OXETIKO QUAAO uTTOAOYIOUOU, UE TO OTToio Ba
TEKPNPIWVETAI N ETTIAOYA KAl 0 OXEBIAOUAG TOU CUCTAPATOG AVANIENG ATTO TOV TTPOPNBEUTA TOU OXE-
TIKOU €£§O0TTAIGHOU.

210 agpofia diauepiopara kKaBe BioAoyikoU avTidpacThpa Ba eykaraoTabei cUoTNUa AgpIcUoU YIia
TNV KAAUWN TWV avaykwy o€ o§uyovo.

MNa Tov uttoAOYIOPOG TNG GUVOAIKAG aTTaiTnong o€ OyKo agpITPoU Ba CUVUTTIOAOYIOTEI Kal 0 €AeUBE-
pPOG BYKOG TTOU TTapEXETAl aTTo TNV agpi{duevn deauevh BUBIoNG HeUBpavwyv a@ol dnAadn agalpe-
B¢i 0 ouVOAIKGG BYKOG TToU KaTaAauBaveTal atré TIg povadeg pepfpavwy (modules)

Av ol diaywvi{éuevol To Kpivouv atrapaitnto, Ye Baon Tnv PETABOAR Tou aTTaitoUuevou avogikou
OYKOU yIa XEINWVA Kal BEPOG Kal TIC ETTOXIOKEG OIAKUPAVOEIG TWV QPOPTiwv, €KTOG ATTd Ta agpofia
Kal avogika dlapepiopaTa Ba TTpoBAepBoUV Kal eTTap@oTepi(ovTa dlauepiouaTa oTa oTroia Ba eyka-
TaoTabei T0oo auoTnua avadeuong 600 Kal cUCTAUA AEPICHOU.

200TNua agpIouou

ZTnv TEPITTTwon BuBiong Twv cucToIXiwy PepBpavwy (membrane modules) eviog Twv BloAOYIKWY
de€apevwv agpiopoU yia Tov uttoAoyiopd TnG péang ¢ftnong ofuyévou aTtov BIoAOYIKO avTIOPOOTH-
pa Ba TpéTTel va AngBei uTTOWn Kai To 0§UyOVo, TTOU TTAPEXETAI OTO AVAUIKTO UYypO aTtrd ToV AgpIoUO
yia TV TTAUoN Twv pepfpavwy. MNa Tov uttoAoyioud TG TTpoadidouevng TToadTNTAG 0EUyOVoU aTrd
TNV TTAUON pepuBpavwy, dev Ba AneBei ouvteAeoTrig aTTdd00NG TOU CUCTAPATOG BIAXUONG MEYOAUTE-
pog atré 8%.

MNa Tov UTTOAOYIOUO TOU TTAPEXOMEVOU OTIG PENPPAVES 0Euydvou O€ TUTTIKEG OUVONKeEG Ba AngBei
ouvTeAeaTG GAQa (alpha factor), ammé Tnv Tapakdrw oxéon:

a = 1.5074 e0.0878xMLSS (Krampe and Krauth, 2003)

MNa Tov agpiopd Twv AUPATWY OTOUG BIOAOYIKOUG avTIdpacoThApeG Ba xpnoiyotrolouvTal dIaXUTAPES
AeTITAG QuUOaAidag (uéon dIAUETPOG GUCaAIdAg 1,5mm - 2,0mm), TUTTOU €AOOTIKAG PEPBPAvNG atrd
EPDM pe peydAn punxavikn avtoxr Kal avBekTiIkOTNTa o€ XNUIKA aAAoiwon. O1 diaxutripeg Ba eival
e@odlacgpévol he BaABida avTeETIOTPOPAG, TTou Ba euTrodilel TNV €i0000 AUPATWY, OE TTEPITITWON
BIAKOTIAG TNG TTapoXhg apa. H BaABida avTeTTIOTPOQAG UTTOPET va ATTOTEAEI TUAUA TNG MEPPPAVNG
KatdAAnAa diapop@wuévo, TTou va epdooel Tn dIEAEUcn Tou uypou OTIG CWANVWOEIG agpa i ave-
£aptnTOo €161KG TEPAXIO KATAOKEUATHEVO ATTO TTAACTIKO UAIKO.

H didragn twv diaxutApwy Ba KaAUTITEl opoidpop@a Tov TTuBuéva TnG wvng agpiouol yia TNy a-
TTOQUYN ACUUUETPWY KATAOTACEWY TTapoXNG ofuydvou Kai avadeuang.

O apiBudg Twv dlaxutipwy KEBe auaToixiag Kai Kabe degapuevig ouvoAika Ba TTpéTTel va TTpoadio-
pioToUv Aapfavovtag utrdyn TIG dlaoTdoelg Tou BIoAoyIKOU avTiIOpAoTAPA KAl TwV ETTINEPOUS Cw-
vwv, Kabwg etmiong kai Tnv €€ac@AAion IKAvoTToINTIKAG 0&uydvwong Kal avadeuong ToU avAuIKTOU
uypou. MNa Tov okoTrd auTtd, n diaTagn Twv dlaxuTtripwy oTn de¢apevr) agpiouou, TTou Ba uttoBAnOsi
KATd TNV TTPOC@OPd, TTPETTEI Va £XEl TIPOKUWEI aTTOOESEIVUEVA OE TUVEPYATIa Kal JE TNV ETTIKUPWON
TOU TTPOMNOEUTH ) TOU KATOOKEUAOTH Twv dlaxutwy. O1 dlaxuTipeg TTPETTEN va gival BIoPnXaviko
TTPoIdv KataokeuaoTh, TTou di1abétel ISO 9001, ) 10080vauo yia Tov oXedIOoUO Kal TNV KATOOKEUN
TTaPOPOIoU £COTTAIOUOU, KAl EUTTEIPIA, N OTToi TTPETTEl va ATTOOEIKVUETAI YE KOTAAOYO £pywv OTd
OTToia £YKATAOTABNKE TTAPOUOIOG EEOTTAIOUOG TOU KATOOKEUAOTH.
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Teuxog 3. Texvikn Mepiypan - Eidikég Texvikég Mpodiaypapég

Kd&Be ouaToixia didyxuong (ouadag diaxuTwy) Ba Tpo@odoTeiTal e EexwPIoTO aywyd Tpo@oddTnONG,
TTOU B0 ATTOPOVWVETAI OTTO TOV aywyo HETAPOPAS HE JIKAEIda atToudvwaong Kal pUuBUIong TnG TTa-
pPOXAG aépa, TUTTOU TTETAAOUDAG 1 I000Uvauou. Etriong Ba mpétrel va mpofAepBolv TTayideg ou-
MTTUKVWPATWY Kal KPOUVOoi a1rooTpdyyiong yia KaBe cuaTtoixia. Or aywyoi dlavoung agpa 1rou Ba
@Epouv Toug dlayuTég Ba atnpifovTal oTov TTUBUEvVa TnG deCapevhg oe eIBIKA oTnpiyuaTa amd avo-
geidwto xaAuBa A GRP, pubBuioipa kaB'0wog woTe va gival duvartr) n TomobéTnon Twv dIaXUTWYV OTO
id10 opigovTIo eTTiTTESO..

H diduetpog Twv ocwAnvwoewv aépa Ba uttohoyioTolv, WaTe n TaxUTNTa aépa va Pnv gemepvd Ta
15m/sec, evw 010 dikTUO aépa TTPETTEI va TTPORAEPOBOUV KaTAAANAa e¢apTruaTa olvdeong TwV Cw-
ANvwoewy, Ikavd va TTapaAapBdavouv TIG JIAUNAKEIS TTAPANOPPWOEIS Toug, Adyw cuaToAodiaoTo-
Av,

O1 owAnvwoelg aépa, Tou Bpiokovtal KATW aTTd TNV ETIQAVEIA TOU vEPOU TTPETTEl va €ival KATO-
OKEUOOHEVEG aTTO avogeidwTo XaAuBa i amd TTAAoTIKO (TTX. PVC, PP KTA.) emapkoUg avToxng oTn
Bepuokpaagia ToU TTETTIECUEVOU aépal.

2710 onueio autd TTPETTEl va TTPOOTEDE TTAVTWG OTI O€ TTEPITITWAOTN TTEPICTEING OEUYOVOU Kal EQAPUO-
yNG de€auevAg atmoéuydvwang TTooooTd Tou OEUYOVOU TTOU TTAPEXETAI OTIC OECAUEVEG MEUPBPAVWV
Kal oupBdAel oTig BloAoyikég diepyaaieg dev Ba Aappavetal KaBOAoU UTTOWN £QOCOV APAIPEITAl OTIG
de€apevég atrofuydvwaong. ZTnv TepITITwaon auth 6a ptmopei waoTdoo va An@eBei uTTdwn wg GyKog
agpiopoU Kal va a@aipedei avTioToixwg atrd TIG amaITiioelg TNG BloAoyiag, o weéAipog dykog PUBI-
ong Twv PEUPBPAvVV apou evidg autou dievepyouvTal OAEG OI aTTapaiTnNTEG PIOXNMIKEG avTIOPACEIG
peiwong BOD kai vitpoTroinong.

O amraitouuevog aépag TG00 yia TOV AgPICHS TwV AUPATWY OToUG BioavTidpacTApes 600 Kal Yia ToV
KaBapioud Twv PePBpavwy Ba TTapéXETal aTTd QUONTHAPES UE NXOMOVWTIKG KAWRS 1 TOTToBeTNUE-
VOUG £VTOG NXOUOVWHEVOU KTIpiou.

H Asitoupyia Tou ouoTApaTog agpiopou Ba pubpileTal, AapBdavovtag utrdéwn TNV PETPNON SIOAUME-
vou ofuydvou, TTou Ba yiveral oTIg agpoPieg Cwveg. MNa Tov okoTrd autd oe KABe BloAoyIKO avTidpa-
otpa Ba gykaraoTabei éva TouhdxioTov Opyavo péTpnong DO, pe Bdon TIG HETPHOEIS TOU OTTOIOU
Ba puBpileTal N TTapoxr oguyovou.
H pUBuion Tng TTapoxrg ofuyovou PTTopEi va yivel pe évav atmd Toug TTOPOKATw TPOTTOUG:
= AlokoTITopEVN ASITOUpYia QuaonNTAPWY aépa
= AANayr) OTPOQWY TTEPIOTPOPHG TWV uonTHpwWV £ite BaBudwTtd (TTX. KIivnTHpag dUo
TAXUTATWV) | OUVEXWGS PEOW PUBUICTH OTPOPUWV
= PUBuion Twv odnynTiIKWy TITEPUYiWV €10600U f/Kal ££0O0U TWV (PUYOKEVTPIKWY OU-
pTTIECTWY (turbo compressors)
= PUBuion Twv dIkAeidwv TTpocaywyng aépa oe KABe BloAoyikoU avTidpacTpa G€ CUV-
dUaONO PE TNV AUgoPEiwON TNG TTAPOXNG aépa aTTd TOUG PUONTHPEG, avaloya PE TV
TTieon 0TOV GUAAEKTN ££080U TWV GUONTHPWV.
21N TEXVIK TTPOCQOPA TTPETTEI VA YIVETAI EPTTEPICTOTWEVN TTEPIYPAPL) TOU CUCTHATOG EAEYXOU Kal
pUBUIoNG TOU CUCTANATOG AEPIOUOU.

ZU0TNHa PePBpavwV
Mevikd

O oxedlaoudg TNG Povadag dIaxwpPICHOoU UYPWY — OTEPEWV UE NEPPBPAvES Ba yivel cUPQWVA JE TIG
UTTOOEIEEIG TOU TTPOUNBEUTH TOU TTPOCPEPOUEVOU GUCTANATOS MEPPBpavwy. MNa Tov okoTrd auTtd pe
TNV Texvikn Mpoo@opd Ba uttoBANBei N drAwan TTou TTEPIYPAPETAl GTO KEQAAQIO A TOU TTAPOVTOG.
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Teuxog 3. Texvikn Mepiypan - Eidikég Texvikég Mpodiaypapég

O oxedlaouog Ba yivel yia TNV IKAVOTIOINGN TWV TTAPAKATW EAAXIOTWY ATTAITACEWV:

. H udpauAik @bépTion Twv pepPBpavwv (flux, oe It/m2.h) yia Bepuokpacieg PIKPOTEPES TWV
20°C dideTal atrd TNV TTAPAKATW OXEQN:

F =F, x(1,025)" %7, ¢mou:

= F: YdpauAikf @opTion o€ Beppokpaaia T (°C)

= Fo: YOpauAikfy @bépTion og Bepuokpaaia T=20°C, (BA. TTapakdtw [ivaka) f o€
TEPITTTWAON XpAong OcCapevig e€iocoppoTnong AauBdvetal otabepd n TiuR Fo<20
m3/m2.hr yia TV nuepAola TTapoxn oxedliaopou ©

Y®pauAiki @opTion Fzo (flux) Aldpkeia
Méon nuepAoia TTapoxn [l/m2.h] | =20,00
MéeyioTtn efdopadiaia Trapoxn [lt/m2.h] | =25,00 | Zuvexng @opTion yia dUo Bdouddeg
MéyioTn nuepnaia TTapoxn [l/m2.h] | =30,00 | Zuvexng @opTIoN yIa 24 WPES
MéeyioTn wpiaia TTapoxn [lt/m2.h] | =40,00 | Zuvexng eopTION YIa 4 WPES
. MNa Tov uttoAoyIoud TNG USPAUAIKAG QOPTIONG TOU TTPONYOUUEVOU TTivaka, TTPETTEI va AauBda-

VETQI UTTOWN O TTPAYHATIKOG XPOVOG AEITOUPYIOG TWV YEPBPAVWY aQaIpoupuévou Tou Xpdévou

TAUONG, avaTTauong KTA.

. Katd tnv dladikagia kabapiopou Twv PePBpavwy, 6Tav n avrioToixn Ocfauevn HeUBpavwv
Oa BpiokeTal ekTOG AsiToupyiag Tov KaBapioud, To olvolo TnNG TTapoxng Ba diEpxeTal atmo Tig
uttéAoITreg degapevég. H dlaotaaioAdynon twv MBR 6a yivel Aappdavovtag utréown 6T Katd
TN TrEPiodo Tou KaBapliopou Ba diépxeTal atrd To £pyo n PéyioTn fdouadiaia TTapoxn’.

ATTO TNV €£000 TWwV BIoAoyIKWY avTIdOPACTAPWY, TO avAUIKTO uypd Ba odnyeital oTIG deEAPEVES €-
ykardoTtaong Twv pepBpavwy (de€apevég diInBNoNG), KATAOKEUAOUEVEG aTTd OTTAICUEVO OKUPOdENA.
H tpogodooia Twv de¢apevwy diNBnong Ptropei va yivel €ite ye faputnra r} yéow avtAiooTtaciou. H
£€000¢ Twv dlauyaouévwy Ba yiveTal €ite ye avTAieg dlauyaopévwy A he Tnv Papltnta. e KAOE TTe-
PITITWAON TO TTPOCYPEPOPEVO CUCTNUA TTPETTEI VA TEKUNPIWOET ETTAPKWG aTTd USPAUAIKAG ATTOWNG KAl
Ba afiohoynOBei n eueAiCia Tou, N ATTAGTNTA AEITOUPYIOG TOU KAI N KOTAVOAIOKOUEVN EVEPYEIQ.

16 deCapevég Ba eykataaTaBoulv o1 ammapaitnTeg ouaToixieg (modules) peufpavwy, aTig oTroieg Ba
TTPORAEPOOUV OAEG O ATTAPAITNTEG CUVOETEIG EKPONG TWV BIAUYACUEVWY AUPATWY Kal TTAPOXAG Tou
aépa Kabapiopou, cUPPWVA PE TIG 00NYieg TOU TTPOUNBEUTA TOU GUCTAUATOG.

O oxedlaoudg Twy deCapevwy dINBNoNG Ba yivel yia TNV IKAVOTIOINCN TWV TTAPAKATW ATTAITACEWVS:

6 MpoadiopidovTal ol YopTioelg KaTA TTEPITTWAON. O avwTépw TIMEG TNG USPAUAIKAG POPTIONG €ival EVOEIKTIKA TTPOTEIVO-
MEVEG Kal Ba GUPTTANPWVOVTAI ATTG TOV GUVTAKTN Twv TEUXWV. Emonuaivetal 611 o€ pikpég eykataoTtdoeig (< 1.000 1-
008UVaPOUG KATOIKOUG) Ol POPTIOEIG TOU TTiVAKA UTTOPET va aTTopeiwBouv péxpl kai oto 50%.

7 EmmrAéov Ba rpérel va kaBopioBei (a) ouykekpipévn udpaulikn ¢épTion TTou Ba 1oxUEl yia 600 Slapkei 0 KaBapIopog
(Trpoteivopevn Tiur 40 LMH 10U 10 Uel yia péyioTn @OpTion o€ KavovikA Aeimoupyia) kai (B) va dieukpiviaBei 611 n TTa-
pakapywn NG SeaPEVAG TWV PEUPRPAVWV TTOU U@ioTavTal Tov KaBapiopd Ba gival UTTOXPEWTIKA YOvo OTav até Tov
oxedIOoPO6 TOU CUCTANATOG aTTaITeiTal va kaBapidovtal Tautoxpova 6Aa Ta modules rf/kal auTr| gival UTTOXPEWTIKA aTrd
TOV OXESIAONO TOU OUCTHMATOG ) TOV KATAOKEUOOTH

8 KaBopifeTal KATA TTEPITITWON O APIBUOG TWV JEEANEVWIV PEUPBPAVWV ava YPauur €TTEEEPYATiag Kal n YEYIOTN OUYKE-
VTPWON OTEPEWV OTIG OEEAUEVEG TWV HEUBPAVWIV
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ApIBu6G deCapevv [#] 1

2UYKEVTPWON avAUIKTOU UypoU oTn degapevh HEUBpavwV [mg/l] <15.000

E€omrAioudg e€uttnpétnong cuotiuatog MBR

duontApec Kabapioyou PeUBpavwv

MNa Tov KaBapIoud Twv PePPBPavwy Ba eykaTtaoTabouv QuUONTAPES YIa TNV TTAPOXA TOU ATTapaiTnTOU
aépa TTAUONG. H TTapoxn Tou aépa TTAUONG Ba kKaBoploTei atrd Tov TTPOUNBEUTH TwV YePBpavwy. Oa
eykataoTabei TouAdyIoTov €vag QuonTAPAg yia kKaBe defauevh dINBNoNG, v Ba TTapPEXETAI £QE-
Opeia TouhdxioTov 25%.

200Tnua KaBaplioyoU TwV JEUBPaAVWY

To auoTnua kaBapiopoU uepppavwy TrepIAauBavel Tov eEOTTAICUS aTToBrKEUONG Kal BOCOUETPNONG
TWV KATAAANAWY SIOAUPATWY XNPIKWY TA OTT0ia XPNOIKMOTTOIOUVTAI YIa TOV OKOTTO auTd. To oloTnua
Ba cival avaAoyo TnG TEXVOAOYIOG TTOU TTPOCQEPETAI KAl GTNV TEXVIKA TTPOCPOPA Twv dlaywvI(ouE-
vwv Ba uTtdpyxel avaAuTIKnA TTEPIYPAQN TOU £EOTTAICOU Kal TOU TPOTTOU AgIToupyiag Tou. XTn TeXVIKN
Mpoogopd Ba divovTtal avaAuTIKEG TTANPOYOpPIEG TOU TPOTTOU Kal Twv OIadIKaciwy KabBapiouol Twv

MEMBPAVWV.
AvTtAiec dlauyaouévwy (permeate pumps)

21N TEPITITWON, TTOU N aTTopdKpuvon Twv dlauyaopévwy Ba yivetal e avtAieg, Ba eykataaTabei pia
TOUAdxIoTov avTAia avd module evwy Ba uttdpyel TouhdxioTov 25% epedpeia. Or avTAieg Ba gival Ao-
Boeideig, evw aTnV TTEPITITWON EQAPUOYAS avVTIOTPOPNG EKTTAUGNG TWV UEPBpavwy, Ba éxouv duva-
TOTNTA AVAOTPOPNG TNG PONG WAOTE va yiveral ge TNy idla avTAia n TTAUON pe KaBapsd vepd Twv PEW-
Bpavwyv katd to Tpoypaupa autouata. O TTpodiaypaPEés, o TPOTTOG AEIToupyiag Kal pubuiong Tng
TTAPOXAG KAl TA AOITTA XAPOKTNPIOTIKA TwV WG Avw avTAiwy Ba gival CUNQWVES PE TIG ATTAITHOEIG
TOU CUCTANATOG TWV PEUBPAVWV.

NoITTOC e€OTTAIOUOC

OAeg 0ol OwWANVWOEIg TOU CUCTAPATOG Ba gival KAOTAOKEUAOUEVES ATTO avoeidwTto XdAuBa A TTAaoTI-
KO UAIKO, eKTOG auTWV TTou Ba gival ekTeBEIPEVEG OTNV NAIOKA OKTIVOBOAIQ, ol 0TToieg Ba eival KaTa-
OKEUAOUEVEG ATTOKAEIOTIKA aTTé avoeidwTo XAAupa.

‘EAeyx0o¢ AsiToupyiag

MNa Tov éAeyXO KAl TOV QUTOMATIONO AEITOUPYIOG TOU CUCTAUATOG TWV PEPPBpavwy, Ba TTpETTel va
TTPOC@EPOVTAl OAA Ta aTrapaitnTa dpyava yia TNV PETPNON OAWV TwV PACIKWY TTAPAUETPWY AEI-
Toupyiag. O apiBuog kal 1o €idog Twv opydvwy TTOU TTPOCPEPOVTAl Ba gival oagn OTnv TEXVIKN
TTPOCPOPA TOU KABE diaywvI{OPEVOU.

H Aeitoupyia Tou ouoTApaTog Twv PePBpavwy Ba eival autéuarn. MNa Tov okotd autd Ba eykarta-
oTaBei EexwPIoTOG TTivaKAG EAEYXOU TNG povadag, TTou cuvdEel OAa Ta dedopéva TnG dIadiKaaciag Kal
TIG METPNOEIG TWV OPYAVWY, WAOTE va AEITOUPYED TTANPWS auTOUATa KAl U ao@AAEIa TO OAO oUOTN-
pa. Ta Bagikd oToIXEia TOU auTONaTIONOU (TPOTTOG ASITOUPYiag Kal dlaxeEipion TTAPAPETPWY) ATTOTE-
AoUv avTikeiyevo oxediaouol Tou TTPOPNBEUTH TOU CUCTHANOTOG TWV PEUPPAVWYV. ETH TEXVIKN TTPO-
opopd Tou KABe dlaywviZouevou, Ba TTPETTEI va UTTAPXEI AVAAUTIKN TTEPIYPOQT) TOU TPOTTOU EAEyXOU
AeIToupyiag kal Tou TTPOoPEPOUEVOU £COTTAIGHOU.

Oa TTpETTEl Va TTapEXOVTAl Ol TTapaKATW TOUAdYIoTOV TTANpo®opieg oTo Kévipo EAEyxou TngG eyka-
TAoTAONG, YE TNV TTPOBAEWN KATAAANAWY 0pyAvwv PETPNONG.

. 21406un dcgapevwy dinBnong

. ZUYKEVTPWON OTEPEWV OTIG BeCapevES dINONoNG
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. Mapoxn dinénuévou uypou atrd KABe deCapevr) YEUPPavWV

. Mieon oTn ypauur dinbnuévou uypou

. @oAdéTnTa €€600U 0TN KABE ypauun dinBnuévou uypou

. Mapexouevog aépag yia TNV TAUCON Twv YePPBpavwy (air scouring)®
AvakukAo@opia IAUog

H IAOG atm6 116 degapeveg Twv peufpavwv Ba avakukAo@opei atoug BloAoyikoUg avTidpaoTApEG, é-
TOl WOTE va dlOTNEEITAI IKAVOTTOINTIKA OUYKEVTPWON AvOUiKTOU uypou. H 1AUG atmd TIG deCapevEg
Twv pepBpavwy (de€auevég dinBnaong) utrepxelhicel oe diwpuya 1 ePedTIo atrd OTTOU GTN CUVEXEIX
Ba odnyeital 0Tn KEQAAR TwV BIOAOYIKWV QVTIOPACTHPWYV., N AVAKUKAO®OpPIa PTTOPEI va TTpayuaTo-
TToINBei pEow avTAiwv.

O puBuodg avakukAogopiag Ba kaBopileTal aTrd TNV CUYKEVTPWOT TOU AVAMIKTOU UypoUu aTov BloAo-
yIKé avTidpaaTripa kal oTig de€apevéc MBR. Na Tov okoTrd autd Ba TTpETTeEl va eyKaTaoTaBouv Je-
TPNTEC OTEPEWV OTOUG PIoAoyIKOUG avTIOPACTHPES, KABWG eTTiong Kal oTI de€apevég diNdnaong, ol
evoeitelg Twv otroiwv Ba peTagépetal oo Kévipo EAéyxou (KEA) Tng eykatdoTtaong. H Tapoxn o-
vakukAo@opiag Ba pubpiletal autéuata AauBdvovTtag utréyn TNV TTapox Twv AUPATWY Kal ToV €-
mOUPNTO PUBPSG avaKUKAOQPOpPIaG.

21N TEPITITWAON KOIVOU avTAIOOTACIOU avaKuKAOQOpiag IAUOG Kal VITPIKWY, TO avTAlIooTdoio Ba oxe-
d1a00¢i pe TNV duapevEaTEPN TTAPOXT (TTAPOXH AVAKUKAOQOPIOG VITPIKWY H avakukAo@opiag IAUOG).

O1 avtAieg avakukAogopiag ri/kal o1 avtAieg Tpo@odoTnong Twv MBR ptropei va gival puyokevTpikég
1 a&ovikAg pong (ENpou A uTToBPUXIOU TUTTOU), CUPPWVA WE TIG OXETIKEG TTPODIAYPAPES.

ATtroudkpuvon Trepicoeiag INJOG

O1 mrepicoeia 1IANUG Ba atTopokpuveTal atro TIG deEapevES BINBNONG TTPOG TNV YPAUUN ETTECEPYATiag
NG 1IAU0G. H atmopdkpuvao TNG PTTOPED va yivetal ite pe Bapudtnta kal KATAAANAN nAekTpodikAeida,
€iTe pe avtAieg TTpog Tn de€apevr) amobrikeuong INUog TTpIv Tnv emeepyaaoia Tng. O1 avTtAieg TTepio-
o106 INUOG UTTOPET va gival QUYOKEVTPIKEG (ENpoU i uTTORPUXIOU TUTTOU), I aVTAIEG BETIKAG EKTOTTI-
ongG, oUUQWVA WE TIG OXETIKEG TTPOBIAYPOPEG.

O1 avTAieg Ba AeIToupyoUuv e XPOVOTTPOYPAUUA, WATE va £€ac@alifeTal kaBnuepivi atTopdkpuvon
IN0OG, AauBdavovTag uttdwn Kal Ta AEITOUPYIKE XapaKTNPIOTIKA TNG Jovadag TTeepyaaiag IAUOG.

9 ge PIKPEG eykaTaoTaoelg (M.X.< 4.000 1008Uvapoug KaToiKoug) avTi TG PETPNONG TIAPOXAG MTTOPEI va eyKATaOTOOE]
€vag TTPEGTOCTATNG I OTITIKO TTAPOXOUETPO PE OTITIKA £VOEIEN.
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TYPNABOZ, 23 MAIOY 2022
(Tomog - Huegpopnvia)

YYNTAXOHKE EAET'XOHKE & OEQPHOHKE
O Tev. A/ving tng
AEYA TYPNABOY

Kwv/vog anainwdvvov

A, IToArtik6G M aviko¢ Ztavpog Toaykapakog
AutA. Tomoypa@og Mnxavikog,
MSc MSc
ETKPIOHKE

Me v vr’ apBp. 27/2022 Até@acn tov A.X. g AEYA TYPNABOY

0 Ipd6£dpog tov AX thg AEYA TYPNABOY

IQANNHX KOKOYPAX
AHMAPXOX TYPNABOY
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