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ABSTRACT:

The Deliverable 2.2 (D2.2) Design and analysis of the composting system, which was prepared in
July 2020, consists of 8 sections and 2 annexes. The first section of the deliverable is the
introduction of the document, which refers to the design and analysis of the composting system
prepared by Social Cooperative Enterprise (SCE). The second section presents the available
biological methods of biowaste treatment. The three methods of biological waste treatment are
aerobic Biological Treatment (Composting), Anaerobic biological treatment-Anaerobic
fermentation, and biological drying. The third section investigates the treatment and reuse of
biodegradable solid waste. Organic waste bio-treatment has the potential to contribute to
tackling waste management and soil quality degradation in order to close the organic matter
cycle sustainably. In the selection of bio-treatment methods of organic waste, an important role
is played by the purpose of processing and the availability of the products. In the fourth section,
the quantities of agricultural residues produced for composting in the area of the Municipality of
Nestos were recorded, and due to a large amount of biodegradable waste, an urgent need to
separate them by category has arisen in order to be composted under appropriate conditions. In
the fifth section, the necessary characteristics and quantities of agricultural residues for
composting are determined. The analysis of agricultural residues in terms of their physical and
chemical characteristics is necessary as facilitates the processing and helps to determine the
most appropriate method of their management. The main physical characteristics of biowaste,
which should be calculated, are density or specific gravity, size of their components, moisture,
and biodegradability. Section six records, and analyzes all the necessary stages, actions, and
elements for the operation of the pilot composting unit. In the Municipality of Nestos and within
the "Green Crew" project, a pilot open system of composting of static piles will operate in the
Agiasma farm. The analysis and design of the pilot composting unit include the following: receipt
- storage of bio-waste, pre-treatment of bio-waste (shredding and mixing), stages - phases and
control of composting parameters, production, and storage of produced compost, and possible
mixing with improver materials. The procedures of the organization, monitoring, and control of
the composting unit are necessary for the proper operation and also the observance of quality
assurance procedures that were designed, recorded, and analyzed. Section seven records the
necessary equipment and infrastructure for the implementation of the pilot composting system.
Section eight analyzes the plan of the open pilot composting unit in the Municipality of Nestos.

The composting was carried out with an open composting system in static piles and space was

ids

W%EC

CONSULTING AIABAAKANIKO
KENTPO MEPIBAAAONTOL

Yehida 3 andé 20



Napadotéo 2.2 (N2.2):
IXESLONOG KL AVAAUGCH TOU CUCTHUATOG KOUITOOTOTOINoNG

properly configured. Finally, in Annex | is given the space (Agiasma farm) indicated by the
Municipality of the Nestos for the pilot open composting system of static piles and in Annex Il is
presented a plan of the open pilot composting unit, a description of the dimensions of the linear
piles, and their locations.
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Tunua B 2xedlo.o0po¢ Kot avaAuon TOU CUCTAMOTOC KOUTTOoTOomoilnonG

1. EIZATQrH

Jta amoBAnta ta omoia TEPLEXOUV BloamoSoUnoLUo KAAOUA UTTopouV va epapuootouv ol péBodol
Bloloywkng emefepyaociag. e oauty TNV Katnyopla amoBAAtwv mepAapBdvovtal Kol To
VEWPYOKTNVOTPODIKA (umoAeippata KaAAlepyelwy, KOTPLEG KAT). Otav to BloamoSounoluo kKAAaoua
TPOEPXETAL Ao Slaloyn otV TtNyn, KAtd Tthy enefepyacio Tou mapdystal éva VPNAARC moLOTNTAG UALKO
KOUTIOOT, TO Omolo yapaktnplletal amd YoUNAEC OCUYKEVIPWOELG PUTWV Kol TIOAAEC SUVATOTNTEG
Sl1a0eonc.

Aev umtdpyxel owotr peBodoloyla Staxeiplong twv BloamoPAntwy aAld évag cuvduaouog ETIAOYWY TIOU
gival mpotiuntéog. Kabe opboAoylkdg ocuvBuacopocg yla tnv dltaxeiplon Twv mepthapBavet Tnv mpoAnyn
otn mnyn, T cuAhoyn He Stadoyn otnv mnyn (Acn), tnv avakUkAwon (Kopmoaotomnoinon Kal avoepopLa
XWVEUGON) 0€ LEYAAUTEPO 1 UKPOTEPO BaBUO HECW TNC oTtolag Suvatal va eMTEVYXOEL N AVAKTNON UALKWV
(kourmoot, TUTOU KOUOOT Kat Bloagplo), TNG Kavong Toug epocov XL SlepeuvnBel MARPWC TO SUVALKO
EMAVAXPNOLUOTIOINONG Kal avokUKAwoNG Kol TEAOG thv aodoAr) SldBeon tou UMOAElppaTog o€
KOTAAANAOUG xwpoug (uyslovopikn Tadn). INUAVTK TPOUNMOBEon Yyl TNV QNOTEAECUOTLKOTEPN
edappoyr Twv mapanavw SlEpyactwy eival n Ko TTOLOTNTO TWV ELCEPXOUEVWY UALKWVY OTO cUOTNUO
Sloxeiplong, n omolia EMITUYXAVETAL LECW TIPOYPAMUATWY AcTT KoL TN XwpPLoTth GUAAOYH TWV SLapOPETIKWY
PEUUATWY 0o KAOE Topéa mapaywyng Twy BlooamopAntwy.

MNapakdtw Ba yivel mapoucioon Tou oxedlacuol Kol avaAucn TOU GUCTHMOTOG TIOU EKTTOVAONKE LE TNV
gumAokr T KOINZEN.

2. Napouciaon twv OlaBéoluwv  Plodoyikwv HeBOdwvV  enegepyaoiag
BloaroBARTWV.

Yriapxouv tpelg uEBodol Blohoyikng emefepyaciag amofANTwyY Kal lval oL TAPAKATW:

0 AepofBia Blohoyikn Enefepyaocia (Kopnootonoinon). Me tov 6po kopmootonoinon neplypadetal n
eheyxouevn oepofla, Bloloyikn, ofeldbwtikny Sladikaoia amolkodopnong kal otabepomoinong
OPYOVIKWV UALKwWY, n omola AapPavel xwpa KATw omd ouvBnKkeg mou odnyouv oTnv avamtuén
Bepuokpactwv tng OepudPAng mepLloxnc. To KOUMOOT, WG TEAKO TPOoidv, TIPEMEL Vol €lval apKETA
otaBeponoinpévo wote va propel va amobnkevetal kat va Siatibetat oto €dadog xwpic
overmBupnteg TEPIBAANOVTIKEG EMUMTWOELS. Méow tng Snuoupyiag ocuvOnkwv uvypaociag Kot
ogplopol, TéTowwv wote va e€aodoliletol n avamtuén OsppddplAwv ULKPOOPYAVICUWY, N
Koumootonoinon cuvtelei otn Blootabepomnoinon twv amoPAATwy. AroteAel pia eheyxduevn Plo-
ofeldwrikn Siepyaoia, n onoia:

e Adopda eTEpOYEV UALIKA OE OTEPEN KATACTAON.
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e Mepvacel amo pia apykn dacn amolkodOoUnong Katd Tnv onola avantiooovtal Beplokpacieg Tng
BepuOPIANG MEPLOXAG KL TTAPAyoVTaL TIPOoKaLpa PUTOTOEIKEG OUTILEC.

e 0O6nyel og pla katdotaon otabeponoinong, To TEALKO POLOV TNG OMoLaC XapaKTNPLIETAL WG WPLUO
KOUTOOT.

O Slakpltég paoelg kata tn Slepyaocia tng Kopmootonoinong ivat ot e€AG:
i. Apaotnplomoinon Twv pecodplwyv opyovicpwy, pBdavovrag tn Beppokpacia otoug 500 C

ii. Mepaltépw avénaon tng Bepuokpaciag otouc 650 C Kal EMKPATNON TWV BEpUOPIAWY OPYAVICUWV.
Mpémnetl va Aappavovtal HETpa agPLopoU TNEG 0pYaVIKNG pHalog, adou n paon avtr e€optatal anod
Ta anoBgpata ofuyovou. lNa t dtachdaAlon tng dlepyaciag MPEMEL VOL UTIAPXEL LEPLUVA YL TNV
QMOMAKPUVON TNG BePUOTNTAG TIOU TAPAYETOL, £(TE HE ouyvr avadeuon eite pe mMPoOoBeTo
0EPLOYO, YO TNV amoduyr Tou BavATOU TWV HLKPOOPYAVIOUWY. To TIApayOUEVO TPOIOV Tou
TIPOKUTITEL XapaKTNpLleTal we ‘GpEOKO KOUMOOT, gival uylelvomoLlnuévo (sanitized), evw oxedov
oMol oL pikpoopyaviopol kataotpédovtal. To ‘Gpéoko Kopmoot €xel amodounbel Lovo PeEPLKWC,
Sev elval otoBepomolnuévo, pmopel va OpwG He KAtAAAnAo Tpomo yia KaMAiépyeleg (oav
ebadofertiwtikd, Yyl TposTolpacio €dddoug). H ouvéxlon Tng amodounong Kot
otaBepomnoinong ouveyiletal oto £6adoc.

iii. Katd tn ¢aon avtn n opyavikn palo otabepormnoleital, n Beppokpaocia médptel Babulaia kat n
S8pAacn TWV ULKPOOPYAVIOHWY oTapatd. Eattiag Tou otL n pikpofLakn Spactnplotnta Unopsl va
avaoTOAEL Ao apKeTOUG TTAPAYOVTEC, OWG N XaUnAn vypacia, n mtwon tng Bepuokpaciag dev
amotelel aodaléc kpuniplo évdelng otabepomoinong tou UAkoU. To Tapayouevo
otaBepomnolnpuévo KOUTOOT BPIlOKETOL 08 KATAOTAON XOUHOMoinong kot pmopel vo dlatebel oto
£€6adog, adou dev unapyet kivbuvog putotoIkoTNTAC.

iv. TO KOUTIOOT WPLHATEL PEOW ULaG HEYAANG Teplddou xoupomoinong. To ‘WPLUo KOUmOoT' Tou
TPOKUTITEL €(vOlL UYELOVOUIKA aodaAéG kol pmopel va xpnowwomownBel oe dutwpla Kot
KOAALEPYNOLLEG EKTAOELG.

OL Tpelg MpwTeg GAOCELG EKTUALOOOVTOL EVIOC UIKPWY XPOVIKWY SLaoTNUATwyY, cuvnBwg amd 2 éwg 8
eB6opadeg, evw n wplpavon anattel mepinou 3 pe 6 UAVES

0 Avaepopia Brodoyikn enegepyacia — AvaepoBia JUpwon. e avtiBeon pe tnv aepofla enetepyacia
n avaepofla Baoiletal oe avaepofia pkpodpla mou amocuvBETouy pe T Stadikaoia Tng LUpwWong n
omola ekteleital 6tav gv UAPXEL EMAPKNG AEPLOPOG TG CWPOU N UTIAPYEL TTAeovalouoa uypaacia
TIOU QATOTPETEL TO 0fUuyovo va Tn dlamepvd. Katd tn SLdpkela TG OUYKEKPLUEVNG Sladikaciog
ekAUovtal €VTOVEC Kol ouxvd SuOApPEOTEG OOWPEG TIOU cuviBwC TPOEPXOVTOL ATtO TNV £KKANON
pebaviou (CHa).

0 Bloloyikr) ZApaveon. Y auth T Sladlkaciol TTPAYLATOMOLETOL TEXVNTOG AEPLOUOG TWV CWPWV HE
CUVETELA TNV évapén BLOXNUIKWY avTISpAcswv Kal éKAuon BepuotnTag Kol UE AmMOTEAECUA TNV
gfatuion ¢ vypaociog, kataotpodn Twv mMaboyovwy opyaviouwV Kol TEAOC TNV npovon Ttwv
UALKWV.
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Kowdg mapovopaotig twv Blodoyikwy peBodwyv enefepyaciag Twv anofAftwy arnoteAel n mapouoia kat
n 6pdon Uikpoopyaviopwy. Ol UIKpOOopYaVIoUOL HECW PUOLKWY SLEPYACLWV XPNOLUOTOLOUVTAL yla T
Sldomaon twv opyoavikwv amofAnTwy. To Baoko 6delog Twv Blodoyikwy peBOdwv enetepyaciog Twy
amoPANTwWVY €yKeLltal otn duvatotnTa eMLOTPOGNC TWV OPYAVIKWY UAKWY 0To £80a¢d0o¢ OAOKANPWVOVTAG
£T0L £Va ONUAVTLIKO OLKOAOYLKO KUKAO Kal UTIOKOOLOTWVTOC LEPOC TWV ELOPOWV XNHULIKWY AUTACUATWY OTh
vewpyla. H Bloenegepyaoia £xel Slaitepn onpaocia ylo TIC LECOYELAKEG XWPEG OTIOU Ol KALUOTLKEG
OUVONKEC Kol oL KOAALEPYNTLKEC TIPOKTLKEG £XOUV 0AV ATMOTEAECHA €vav UPNASG puBud amodopnong tng
0pYaVLKAC ouciag oto £6adog, dEpvovtag MOANEC TIEPLOXEC OTA OpLa TG ameprpwong. H Bloenetepyaoia
TWV OPYyaVvIKWV amoPANTwy, KAtw omnd mpolmoBéoslg, €xel tn Suvototnta va oUPPBAMeL otnv
OVTLUETWTTLON Kal Twv §U0 autwv MpoBANpUaTwy, Tt dlaxeiplong Twv amoBARTWY Kal TNG utoPAaduLoNg
NG moLoTNTAC Tou £8Adouc, TPooBETOVTAC TOV KPiKo ToU Aelmel wote va KAeloel agldpopikd o KUKAOC TNG
0PYOAVLKAC UANG

Ytnv erithoyn LeBOSwv Bloemefepyaciog Tw opyavikwy amoBANTwWY, GNUAVTLKO polo mailel o 6TOX0G TNG
enetepyaciag kal n duvatotnta Stabeong Twv NMPolovIwy, n omoia Ba mpemel va e€eTAleTOL ATTO T APXLKA
otadla Tou oxedLaouou..

Kata tnv aspoBLa Bloloyikr enefepyaaoia i} aAALWC KOUMOOTOMOINGoN YiVETAL 0TV ouaia amotkodounon
TOU opyavikoU UALKOU pe tn cupPoAr Baktnplwv Kol HUKATWY KATW OO GUYKEKPLUEVEC CUVONKEC
uypaciog Kal oeplopoU. Mo CUYKEKPLUEVA OL ULKPOOPYAVIOUOL TTou eKTEAOUV TNV ATIOLKOSOUNGN TNG
AU0o¢ elvat ouvNBWE LUPOUUKNTEC, AKTIVOPRAKTAPLO, AKAPED YOLOOKWANKEG Kol AAAOL LLKPOOPYAVLOLOL oL
ormolol dlatehouv TiG Asttoupyleg Toug katavaAwvovtag 0Euyovo. 0o To HELYMO TIPOXWPA OTLG EMOUEVEG
$AoELG TNG KOUTTooTOMOINONG PeETABANETAL KaL ) OgpoKpacia Tou GTAVOVTOG ia LEYLOTN TLUH, KOTA TN
Bepupod ik dpdaon kat e’ akoAoUBwC TElVEL VO LELWVETAL KOTA TN HECOPIALKA dAon Kal TV wplpavon,
Sivovtag €toL Tnv €voelen otL n Sladikacio ekteAéotnke 0pBA KAl TANGLAlEL 0TNV OAOKARPWON TNG.

Elvat emitaktiky avaykn va avadepBei mwe n dtadikaoia emefepyaciog Twv amofAATwy MoLKiAeL avaioya
pe To €idoc kot To péyebog Twv Tepaxiwv TG copol. Katd cuvénela Sladopomoleital Kal n mocootiaio
TEPLEKTLKOTNTA TOU Meiypatog os uvypoaoia aAd kat n avaloyia C/N (avBpakag/alwto). To baviko
péyebog Twv TepaXSiwv Tpog Kopmootomnoinon kupaivetal amo 1,5 €wg 7,5 €KATOOTA UE QVAYKEG
vypaotiag oto 45% ylo Ta Ukpd owpatidla kat 65% ylo peyaAutepa. EMmpoobeta va onuelwbel mwg n
gvepyog ouTnta (pH) Tou Hiypotog yia va Snutoupyel euvoikég cuvOnkeg StaBilwong oToug opyaviopoUg
— amolkoSopNTEG TPEMEeL va eivol EAadpwg aAKaALKN.

To teAkO mapoyouevo mpoiov mpoodEpel moAudplOpa odpeAn os moAloUC Stodopetikols Topeis. To
KOUTIOOT pmopel va xpnotpomownBel wg £8adoBeATlwTiKO 08 £val HEYANO £UPOC QAYPOTIKWVY Kol
BepuoknmEeUTIKWY edappoywy, Urnopel va meplopioet tn StaPfpwon tou edddoug, va BeATiwoel T dopun
KoL T udarto-tkavotnta tou 8ddouc, va EPLOPLoEL TNV AVAYKN XPNoNg AUTOOUATWY Kol va CUUPBAAAEL
OTOV €AeyX0 OpLOUEVWY UTOTOOOYOVWY ULKPOOPYAVIOUWY. EKTOC amod dpeca odpEAn UTApYouv Kol
TIOAAQ EUECQA OTIWG N XPHON TIPOIOVTWY TTOU 0 AAAN epimTwon mbavwy Ba KatéAnyav os kamolov XYTA
KoL 6ev Ba mpocEdepav Kapia MeEPBAANOVTLK KOl OLKOVOULKY) WdEAELQ. ITNV MEPLMTWON TG Hovadag
Koumnootonoinong atilel va avadepbel mwe avolyouv véeg Bfoelc epyaociag yla OAa ta enimeda
ekmaideuong Kat SLAPopeG ELOLKOTNTES EMAYYEALATWV.

W%EC

CONSULTING AIABAAKANIKO
KENTPO MEPIBAAAONTOL

ids

Yehida 7 andé 20




Napadotéo 2.2 (N2.2):
IXESLONOG KL AVAAUGCH TOU CUCTHUATOG KOUITOOTOTOINoNG

ITtnv meplmtwon thg avaepoflag xwveuong, omou n duvatotnta aflomoinong Tng evEPYeLag TOU
napayopevou Bloaepiov, kabBwg kat n dtachaAion tng S1ABeong Tou OTEPEOU KATAAOUTOU TIPETIEL VAl
g€etalovral anod tnv apyn, otn Stadwkacia ANPng anodpacswv. INUepa Kal £ToL OTWE dlapopdwvovtal
Ol EVEPYELOKEG TipotepaldTNTeg otnv EE, o KatdAAnAog oxedlacpog upmopesl va e€aodaliosl tnv
aflomoinon tou BLoaepiou Kal 0 CUVOUAOUO LE OUYKEKPLUEVEG TIOALTIKEG, VO O8NYINOEL OE OLKOVOLKA
Buwolpeg ouvduaopéveg AVoeLg avaspofLlag kal agpoflag emefepyaaciag

4. Kataypadr) Twv mopayOUEVWY TIOCOTATWY OYPOTIKWY UTIOAELWUATWY TIPOG
KOUmootomnoinon otnv nepLoxn tou Afuou Néotou

o Tov MPoaSLoPLOUO TNG TTAPAYOEVNC TTOCOTNTAC AYPOTIKWY AUMATWY oto Ao Néotou avtAndnkav
oTolyela TwV TpLWV TeEAEUTALWY €TWV arto to NEIAA AMO (Mepidepelokd IxESL0 Alayxeiplong AropARTwv
AMO). Z0pudwva pe auto ta Teheutaia tpla £Tn apnxbnoav Katd HEco 0po 343,36 TOVOL YEWPYLKWV
UTTOAELUULATWY KOLL TILO CUYKEKPLUEVA TLapaTiBevVTaL TAPAKATW AVOAUTIKA Yo KGBe £ToC:

'Etog Npdowa AntopAnta (t)
2018 338,40
2019 343,34
2020 348,35

Me Bdon ta MOpAnMAvVW TIPOKUTITEL TO YEYOVOC, OTL UTIAPXOUV HUEYAAEC TOCOTNTEG PLOATIOSOUNOLUWY
amoPBANTWY Kol elval €MITAKTIKG avaykn va dlaxwpilovial avd Katnyoplo wote va Uropolv va
KoumooTtonolnBouv umod Tig KATAAANAEC CUVONKEG.

5. KaBoplopog twv anapaitntwy XapaktnpLoTKWY KAl TTOCOTATWY TWV ayPOTIKWY
UTTOAELUUATWY TIPOC KOUTIOOTONOLNon.

Baolkog mopayovtag ylo thv dladikaoia Tng Kopmootonoinong, eivat o KabBoplopdg Tou el8oug Kal Twv
KUPLWVY PUOLKOXNMLKWY XAPAKTNPLOTIKWY CUCTOTIKWY KABWE Kl TWV TOCOTATWV TWV OYPOTIKWY
UTIOAELPATWY. € ouvevvonon e tov Anpo Néotou aMAd kat to AMNO Tunua Xnuelag, etaipo tou
npoypapparog «Green Crew», Ba kaBoploTouv ta £(6n Kol 0L TOCOTNTEC TWV OYPOTIKWY UTIOAELUUATWY
TPOG KOUIMOOTOoMmoinan, Kabwg Kat Ta anapaitnta GuoIKOXNUIKA XOPAKTNPLOTIKA.

H avaAuon Twv aypoTlKWV UTIOAELMUATWY WG PO Ta GUOLKA Kol XNMLKA XapaKTNPLOTIKA Toug gival
anapaitntn, dedouévou n yvwon toug, SLEUKOAUVEL TNV enefepyacio Toug Kol mapaAAnAa kablotd
Suvato To MPoodLoplopd NG KataAAnAdtepng peBodou Slayeiplong toug.

Ta KUPLO GUCLKA XOPOKTNPLOTIKA TwV BLoammoBARTWY, TIOU KPLVETAL OKOTILO VO UTTOAOYLOTOUV, glval:

e Hmukvotnta 1 etdikod Bapog. Qg mukvotnTa evog UALKOU opiletal n pala tou ava povada 0yKou.
Avtiotowa £161k6 Bapog opiletal to BApog Tou UALKOU avd povada dykou. O UTTOAOYLOUOG TNG
TIUKVOTNTAG KpLVETAL OmapaitnTog TOOO YL TNV EKTILNON TNG CUVOALKNG Lalag Twy BloamofAntwy
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KOL TOU OYyKOU VepoU TIOU TIEPLEXOUV OGO KOl TOV TIPOOSLOPLORO Tou HéyeBog TNG povadag
S1a0eong Toug.

e To péyeDoG TWV CUCTATIKWY TOUG .

e H uypaocia oamotelel mapdpetpo KoBOpPLOTIKAG onuaciag ywa tnv edpapuolopevn pébodo
enefepyacio. To uPnAo mocooto vypaciag twv BroamoBAntwy Suvatal va HElwoEeL T Beppoyovo
Suvapn (LEpog TN BepudTNTAC KATAVAAWVETAL KATA TNV €€ATHILON TOU VepoU). Emtiong, n uypaoia
amoteAel Yo MapAPETPO MOV SUVATOL VO EMNPEACEL TV KOUMOOTOMoLnon.

e Bloamodounoluotnta mpoodlopilel TNV KOVOTNTO UETATPOTING TOU OpYavikoU KAAOUATOC ME
BLoAoyLKEG Slepyaoieg, 0g aépla KoL O OXETLKWG adpav OpYaVLKA KOl avOpyavo OTEPEA UALKA.
Avaloya e To Babpod BloamoSounooTNTAG TOuG XWwPILlovTal oTLC KOTnyopLeC:

v' EUkola amoSopfiolua UALKG OTwe Ta AKXApQ, TO GUUAO, Ol NUIKUTTOPLVEG KOl MEPLKES
TPWTEIVEG.

v YAk& mou amawtolv apketd Sidotnpo vyl amoddpnon 6nwe n kuttapivn, ta Almn ko
OPLOPEVEC TIPWTEIVEG.

v YAKG avBekTIKG otnv armodounon drnwe n Ayvivn Kot n KEpativn.

NMivakag 1: AvaAuon cuoTaTKwV BLoamoBANTWY WG MPOG TG PUOLKOXNHLKEG LELOTNTEG

IYITATIKA | MYKNOTHTA | MEPIEXOMENH | AAPANEZ C H| O | N/|S
BIOAMOBAHTOY | ANOBAHTOY YIPAZIA YNOAEIMMA | (%) | (%) | (%) | (%) | (%)

(kg/m3) (%) (%)
AypoTIKa 60-225 30-80 2-6 478 |1 6.0 | 380 | 34 | 04
umoAsipparta
(kAadépoata)

6. Kataypadrn ki avdAuon kal oxedlaouog OAwv Twv amapaitntwy otadiwvy,
EVEPYELWV KOL TWV AELTOUPYLKWV OTOLXELWV yLa TNV Aettoupyia TG TWAOTIKAG
pHovadocg kopmootonoinong

H koumootomoinon MpaypaTonoLeiTal e KAELOTA N avolytd cuothpata. Yrdpyouv SUO KATnyoplieg
OVOLYTWY CUCTNHUATWY : oL avadeuopevoL cwpol Kol oL oTaTikol cwpot 2to Arjpo NEoTou Kal 0To MAdLoLo
ToU mpoypappotog Green Crew Ba AeltoupynoeL TUAOTIKO OVOLXTO GUGTHN O KOUTIOOTOTOLNONG OTATIKWY
cwpwv otnv LTIaBPo, o XWPO (aypokTnUa Ayldopatog, xedLo Mapaptnua l) mou €xeL untodeifeL o Anpog
Néotou.

MNa tnv eVpubun Asttoupyia TNG TUAOTIKAG HOVASOC KOWUMOOoTOmMolnong €ival onuaviikd va yivel
Kataypadn, avaAuon KL 0woTog oXeSLAOUOG OAWV TWV AMAPATNTWY OTASIWY KL EVEPYELWV.

H avaAuon KL o oxedloopog adopa ta eEnc:
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Napadotéo 2.2 (N2.2):
IXESLONOG KL AVAAUGCH TOU CUCTHUATOG KOUITOOTOTOINoNG

V' napolar — arodrikevon Blo-amoBARTWY .

H mpoowpvr) amobrikeuon eival to mpwto BAUa evog OAOKANPWUEVOU GCUCTAHATOCG Slaxeiplong
anofAntwv. MNepthapPavel To xpovo mou Xpeldletal éva amoPANTo amd TNV mopaywyrn Tou HEXPL KAl val
oUM\exBel amo 16ika péoa. Ta Blo- anoBAnta amobnkevovtal os SUo daoels. Itnv 1n ddon ta Plo-
anoBAnta Ba amoBnkeUovTal £(TE OTIC KATOLKIEG, OTAV TIPOKELTAL yia Blo- anofAnta and KAadéuata
KNTwv, eite oe Sladopa onpela CUYKEVTIPWONG OTOV TPOKELTAL yla Blo- amoBAnta amd kAadspota
KOAALEPYELWV ] XWPWV TIPAGLVOU TOU ARLOU .

H 2n ¢daon adopad tnv cuAloyn Twv Blo-camoBARTwv.

Ta Baoika otadla tng cUAAOynG Twv PBlo- amoBARTWV €lval N CUYKEVIPWON TOUG O €val XWPO, O
KOTAAANAOG SLaXWPLOMOC TOUC WOTE VO £XOUV KOLWVEG GUGCIKEG KOl XNULKEG LOLOTNTEC KOl N TEALKI) TOUC
QVAUELEN yla va Yivel n petadopd ota emopeva Brpata tou oxedtaopou. H cuAdoyn Twy Blo-amofAntwv
gival onuavtikn Stadikacio. E€attiag tng avaykng yla oxriuoata mou Ba cuAAéyouv Ta andpfAnta, sivat
apketa damavnpn kabwg mpenel va KaAAuGOoUV Kal Ol OLKOVOULKEG QTTOLTIOELG OE TIPOCWTTLKO. Emtiong, o
UTIOAOYLOMOG TwV BEATIOTWY SLASPOUWV YLt TNV ATTOKOULSN Twv amoBAATwY pmopel va wdeAnoeL otn
Stadikaoia tng cuAAoyNG

e autn tnv ¢aon ta Plo-amdpinta Ba Stoxwpilovtal otov opxLko Xwpo amobrksucnc toug, Ba
napalapBdvovral Kol Ba CUYKEVIPWVOVTAL OTO XWPO TNC KOUMOOTOMOINoNG, KATOTILY GUVEVWONONC UE
Toug apuoSloug popeig kat evdladepduevoug .

v npo-enefepyaocia Twv BLo-armoBAATWY (TELAXIOUOC KoL AVAUELEN)
V' otdd10 — PpAoELg Kot EAEYXOC TTOPAUETPWY KOUTTOGTOMOINGNG

v’ mapoywyrf Kol armoBAKELOoN TOU MAPAYOUEVOU KOUITOOT Kal Tihavh avAapllr tou pe BEATLWTIKG
UALKQ

Kataypadnkov avarlOnkav Kal oxedlaotnkav ot Sladikaoiec opyavwaong, mopoakoholOnong Kal eAéyxou
™G povadag Kopmootomoinong mou eival amopaitnta ylo tnv opBn Asttoupyla Kal TNV TRPNON
Sladkaolwv SlaopaALong moLdTNTAG TNG TAOTIKAG LOVASOC KOUTOOTOMOLNoNG.

Ta eAdylota otolxeia mou meplhappavel o oxeSLOOUOG TNE TAOTIKNG Lovadag Kopmootonoinong ivat ta
eéne:
1. Opydvwon Apxeiou Eykatdaoctaong

Mo tv epuBuUN Aettoupyiog tng povadag kopmootomnoinong Ba dnuovpynOel apyeio eykatdotacng to
orolo Oa eival Stab£oipo otnv Avabétovoa Apyr. Oa mepAapBavel Kot eAAXLOTO TA MAPAKATW:

ids

IY%]EC

CONSULTING AIABAAKANIKO
KENTPO MEPIBAAAONTOL

Xerida 10 ané 20




Ix€SL0 Apaong

HuepoAoylo EpyooLWV &
KOONUEPLVWV AELTOUPYLWV

EkOéosig Avadopég

Napadotéo 2.2 (N2.2):
IXESLONOG KL AVAAUGCH TOU CUCTHUATOG KOUITOOTOTOINoNG

Apxeio

T(POG KOUTIOOTOTIOINOoN KABWE Kal n TocotnTa
TOU TEALKOU KOUTTOOT Ttou Ba mapayBel
Eyxelpiblo Asttoupylag kal cuvtipnong tou
g€omALlopou

Aota SetypatoAnuwy Kal €pyooTnPLOKWY
QVOAUOEWV

XS0 EKTAKTWYV TIEPLOTATIKWV

Mpoypappa Asttoupylag

HuepoAoylo TOKTIKWV EAEYXWV Kol
ouvtnpeNong tou e€omMALoOU

AeAtio Elo6bdou kat Mapalafng amoPfAntwv
O€ EVTUTIN N NAEKTOPVLKA Lopdn

Mposmneepyaoia - TepaxLonog
BloamoBARTwv
AeAtio MapakoAolBnong oelpadiwyv

KOUTIOOTOTIOINONG OE EVTUTN 1 NAEKTPOVLKN
Hopdn

Mpoypappa TEPLBAAAOVTLKIG
TapokoAouBOnong Kal eAEyxou

EBSopadiaieg KL Tplunviaieg ekBEoelg mpoodou
TNG KOUIOoTomoinong

2. ‘EAeyxog napopétpwv (Avayvwplotikiy Nepiodog

YTnv AOTLKN povada Kopmoaotomnoinong Ba yivetal EAeyX0G LLOC OELPAC TOPAUETPWY WOTE VA ETIITEVYOEL
Baolkdg XapaKTNPLOKOG TwV LOLOTATWY TOU KOUMOOT Kal vo BeATiotomolnbouv oL MapAUETPOL TNG

napaywykng dStadikaoiag :

Ot napapetpol mou kaBopilouv os peyalo Babuod tnv e€EALEN TNG KopmooTonoinong ivat:

H Bepuokpaocia: H avénon tng Bepuokpaciag (akopa kat mavw and 750 C) efattiag tng dpdong Twv

ULKPOOPYAVIOUWV UTtopEl va pokaAEaeL Thv adpavomoinon 1 kot tov 8avato toug. H Beppokpaocia

npenel va dlatnpeital petafy 550 C kat 650 C yla TPELG TOUAAXLOTOV NUEPEG. Me AUTOV ToV TPOTO

efaleidovral oL maboyovol pikpoopyaviopol kat Staodaliletal n e€uyiavon tou mpoidviog. OL

vPnAéc OBepuokpacieg umopoUVv va TPOKOAECOUV TNV KATAOTPOdN HLKPOOPYOVIOUWY TIOU

XPNOLUEUOUV yla TNV AmoSOUNon OoVOEKTIKWY CUOTATIKWY TOU OpPYavVIKoU KAQOUOTOG, OTwE oL
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Napadotéo 2.2 (N2.2):
IXESLONOG KL AVAAUGCH TOU CUCTHUATOG KOUITOOTOTOINoNG

KUTTaplveC Kal oL Alyviveg. H Slatrpnon tng Beppokpaciog og emBuunta enineda eMITUYXAVETAL LECW
TOKTIKWV avoSeVCEWV ) TTOPOXNG OEPLOLOU.

e H avaloyia Bpentikwyv cuotatikwy: Ta Baktripla xpnoLpomnolouy tov avepaka (C) wg mnyr evEPYELag
KoL To afwto (N) yLa tnv avamrtun toug, kablotwvtog to Adyo C/N kaBoploTtiko ylo tnv 0An dtadikaaoia.
310 opyaviko KAdopa twv AZA o Adyog C/N kupaivetat amod 20:1 €wg 60:1. Tevikd LoxUeL TwG o
OUYKEKPLUEVOC AOYOC pémel va elval petall 25:1 kat 35:1. YPnAég tipég tou Adyou C/N mpokalouv
opyn anoouvBeon, evw XOUNAEG TILEG EuVOOUV TI§ amwAeleg alwtou. Otav o Adyog C/N eivat upnAog
ouxva yilvetal n mpooBnkn LAU0oGg, evw otav o AOYoG elval ULKpog yivetal mpoobnkn C éow UALKWY
oMW KAadLA Kal dxupa. 2To Kopmoot tou Ba mpokU el amo tn dtadikaoia o Adyog C/N Sev mpémnet va
elval peyoAUtepog amo 30:1 emeldn undapyel Kivbuvog cuVEXLONG TNG AmodoUNong KAatd tnv eSadikn
epappoyry tou (Uéow NG amoppodnong olwtou, TO OmMOolo €UVOel TNV avamtuén Twv
MLKPOOPYAVIOUWV).

e H uypaocio: H petaBoAikn Spaotnpldtnta Twv UKPOopyaviopwy AapuBavel xwpa otnv uypn ¢don
kaBlotwvtag tnv vypacia Bactkd mapayovta tng Blootabepomnoinong. H cuotaon, To péyebog Twy
owUaTlwY, 0 asplopog Kal n Bepuokpaocia ToOU avamtUooeTOL OTO UTIOOTpWUa Kabopilouv tn
BéAtiotn uypaocia mou amatteital. Me tn uEBoSO TwV avTOTPEPOHEVWY OCWPwWV, ylo TN
BlootaBepomnoinon n daviky vypaocio eival petaty 40% kal 60%. Otav sival pikpdtepn tou 40%
unapxet kKivbuvog adudATWonG ToU UMOCTPWHATOS EVW OTaV givat peyahutepn tou 70% n neplooela
vepoU dnuloupyel avaepoBloug BUAakeg kot epmodiletal o agpLopoG.

e O aeplopdg kal n mapoxn ofuyovou: Katd tn Stadikaoia tng Kopmootonoinong to ofuyovo ival to
anapaitnto otolyeio yla TNV ofelbwon Twv OpyovIKWY EVWOEWV HECW TOU UETABOALOUOU KAl TNG
ULKpOBLOKAC avarmvonc. Kotd tnv e€EAEN tng Stadikaoiag LelwVETAL oTaSLOKA N cuyKEVTpwWon Tou 02
Kol avgavetatl avti tou CO2, dnuoupywvtag tov Kivbuvo oxnUatiopou avaepoflwv Buddkwy. Ot
napayovte¢ mou koabopilouv Tov aeplopd sival ol SLACTACEL; TWV Owpwv Kabwg Kal o
AenmtoTepaXLIOPOC TWV armoBARTwWY. H péylotn katavaAwaon ouyovou mapotnpeital oe Oeppokpaaoieg
450 C—-550 C, kat eivat avaioyn tng pikpoPLaknig Spactnplotntag. NMapAaAAnAa, e TOV AEPLOUO, EKTOG
ond ™ SltachdAion Twv aspoBLWY cuvBNKWY, EMITUYXAVETAL KoLl €AeyXoG TnG Bepuokpoaoiag Twy
owpwyv, £€toL wote va dtatnpnBel ota embupnta emnineda.

e To pH: To apykd opyavikd kKAaopa £xel pH mepimou 7 (ol BEATLOTEG TIUEG yLA KOUTTOGTONONON lval
omod 5,5 péxpt 8). Ta Baktpla mpotiolv pH oudétepo evw ol pUKNTeG 6€vo. Katd tnv évopén tng
BlootaBepomnoinong to pH pelwvetal, emeldf KAtd ta mpwta otadia tng amoclvOeon g Kal pe tn Spdon
MLOG 0EUYEVOUC BOKTNPLAKAG LLKPOXAWPLSOC, TapAyovTaL 0pyaVIKA ofEal (TT.X. apVOEEa). TN CUVEXELA
N T Tou auéavetal, emeldr apevog Ta OPYoVIKA 0EEa KATAVAAWVOVTAL Kal adETEPOU e TNV Evapén
™G MPWTEIVOAUTIKNG Sladikaoiag mapdyetal Alwto Kol dppwvia, To 8 UAIKO LETATPEMETAL OF
oAKaALKO (pH mepimou 8). TeAika, To pH médtel Alyo kat otabepormnoleital o eAadpd aAkaAlkn TeEpLOXn
(7,5 —8,5), eV yLa TNV KAVoVLKr avantuén twv ¢utwyv cuviotatal meploxn pH 5,5 €wg 8.

MapakAatw TMapoucLAleTal EVOEIKTIKOC TIVAKOC YLa TNV Kataypadr) TwV EAEYXWV TWV TAPOUETPWY
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Napadotéo 2.2 (N2.2):
IXESLAONOG KL AVAAUGCT TOU CUCTHHATOG KOUITOOTOMOoiNoNG

MINAKAZ KATATPADOHZ EAEFTXOY NAPAMETPQN

EIAOZ MAPAMETPOY MEOOAO2z
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Napadotéo 2.2 (N2.2):
IXESLAONOG KL AVAAUGCT TOU CUCTHHATOG KOUITOOTOMOoiNoNG

Bdoel Twv mapandvw KETproewy Ba Kataptiletal To KABNUeEPLVO TPOYPAULLA AELTOUPYLWV TNG HovAdag.

1. NapoakoAouOnon & PUOULON AsttoupykwV Mapapétpwy

Mo tnv opOn Aettoupyia tng povadag Ba mpémel va mopakolouBolvtal Yo oelpd mapauétpwy kal Ba
TnpouvTaL CXETIKA apxeia og €vtumn 1 nAeKTpOVIKY popdr amnd tov avadoyo.

NapdapeTpog ZTuxvotnta

MNoocotnta KaBnuepwva

MNowdtna (Mpoopi&elg) KaBnuepva

Eidog- MéyeBog oelpadiov Katd tnv Stapopwaon Tou cwpou

Oepuokpaocia cepadiwv (pdaon KaBnuepwva
KOMMoaotonoinong)

Yypaocia osipadiov Ava 2-3 nUEPEG
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Napadotéo 2.2 (N2.2):
IXESLAONOG KL AVAAUGCT TOU CUCTHHATOG KOUITOOTOMOoiNoNG

Yypagia oeipadiov

MoodTNTA UTTOAELHUATWVY TIPOG
enavaypnotponoinon/tadn

MNocotnta KOuUnoot Meta to téAog tng Stadkaoiog

ZtaBepoTNTOA KOUMOOT Katd tnv oAokARpwon t¢ Stadikaoiog

2. MapakoAolOnon & Kataypadn MNepiBoaArloviikwv Mapapétpwy

Katd tnv Aewtoupyla tng mAotikng povadag kopmootomnoinong Ba mapakoAouBolvtal plo oelpd
TEPBAANOVTIKWY TIOPOUETPWY YLO TNV LELWON TWV OXANCEWV KoL TWV TILOAVWV ETUMTWOEWV TNG LovAdag
O€ KOVTLVOUG ATOOEKTEC.

MepBarloviikég Napapetol mou Ba pémel va apakoAouBolvtal ival ot e€RC;

v Oopég

v’ 3Ikdvn

v BloagpoAUpata
v Yypd anéBinta
v’ 0dpuBog
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Napadotéo 2.2 (N2.2):
IXESLONOG KL AVAAUGCH TOU CUCTHUATOG KOUITOOTOTOINoNG

7. Kataypadn tou anapaitntou e£0mMALGUOU KL UTIOSOLLWV yLa TNV UAOTOLNGN TOU
TUAOTLKOU.

Kataypadnke o amapaitntog eEOMALOUOG KoL OL UTTOSOUEG yLa TNV UAOTIOLNON TOU MIAOTLKOU.
O efomAlopog mou Ba xpnotuomnolnbei Ba mepAapBavet:

e Epyaleia xelpog kat pnxovokivnta

e Mnyaviko khadotepaxioth (E€omAlopog Anpou Néotou)

e  Tplpaokog agpooupmieotns (E€¢omAlopoc Afjpuou Néotou)

o Tswudacpa (Anpog Néotou)

e JwAnveg kot nA. Eykataotaon (Anpog Néotou)

o Kataypadko kat alobntipec Bepuotntag, aywyluotntag kot ofuyovou, (AtaBoikaviko Kévipo
MeptBarlovroc, KOINZEM YNOXH)

o ALOyVWOTLKN €pYOAELOBNKN YLA LETPNOELS TWV GUCIKOXNUIKWY TTopaUETpwy oto riedio (KOINZENM
SYNOXH)

8. 2x€S10 Tn¢ avouytrc TAOTIKAC Hovadag kopmootonoinong.

Onwc avadépOnke mapandavw n Kopmootonoinon oto Afpo Néotou, Ba mpaypatonolnbel pe avolyto
oUOTNLO KOUTTOOTOTOLNONG KL CUYKEKPLLEVA O€ OTATIKOUG owpoUE. O xwpog Ba dtapopdwOel katdAAnAa
ME TNV oUpBOAN TwV cuvepyelwv Tou Arpou.

Katd tn pébodo autr, oL ypapuLlkol cwpol TwWV aypoTIKWY UTIOAELUPATWY TIPOG KOUmootonoinon a
TomoBeTouvTal TAvVW o€ €va SIKTUO aeploThpwy Kal Slaxeiplong tng vypaociag (e€omAlopdg o omoiog
ayopaotnke amd to ARpo NEotou OTO TAQICLO TOU TPOYPAUUATOC), OL omoiol Ba Tmapéxouv Tov
anapaltnto agpa, ite pe OeTikn Tieon (Mapoxn aépa oTo cwpo) eite Pe apvntikn Tieon (avappoddnon
agpa anod to owpo). Méow NG amoppodnong n epduonong agpa eAéyxetal Kat n Beppokpacia Twy
ocwpwv. EEawtiag g éMewpng tng Swadikaociag avadeuong, kot ywo T Swatipnon embupntng
Bepuokpaciag oe OAOKANPO TO CWHA TWV CWPWVY, autol okemalovrol e€wTePKA Ue €va YyewUdaopa, To
orolo Aettoupyel Oeppopovwtikd. To MAROOC Kat oL SLoTACEL TwV YPAUUIKWY cwpwv Ba e€aptndolv
omod TIG TTOOOTNTEG TWV TIPOG Kopmootomnoinon BroamoBAntwy. e mpwtn ¢daon Oa yivouv 2 ypappikol
owpot pe dtatdoslg (MRkog 50u X mAdtog 3,5u X uog 1,5 -2)

MapatiBetal ox€60 TNG AVOL(TAC TAOTIKAC HovAdag Koumootomoinong to ox£Slo tng povadoc
Koumootonoinong meplypddovtal avoAUTIKA Ol SLOOTACEL TWV YPOUULKWYV Cwpwv KaBwg Kol n

xwpoBétnon tneg. (Mapdpptnua ll)
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IXESLONOG KL AVAAUGCH TOU CUCTHUATOG KOUITOOTOTOINoNG
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i ’ Napadotéo 2.2 (N2.2):
XESLAOLOG KL AVAAUGH TOU GUCTHLLOTOG KOLIIOOTONOiNoNG
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