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Mepianym

H mapouoa texvikn €kBeon ouvtdaxbnke oto MAAICLO TOU CUYXPNUATOSOTOUEVOU
Eupwnaikoy Epyou LIFE-MepiBdAlov “Emidel€n tng amodotikotntog Twv TopwV
HEOW KOLVOTOUWY, OAOKANPWHUEVWY CUCTNHATWY aVAKUKAWGCNG amoOBANTWY yLa TLG
OTOMOKPUOUEVEG TEPLOXEC” ME aKkpwvUpLo «PAVEtheWAYSTE» (Demonstrating
resource efficiency through innovative, integrated waste recycling schemes for
remote areas). AnoteAel Tnv mapouciaon Tou avtlkelévou tng Apdong B.1. tou
€pyou He TiTAO «IXeSLAOUOG TOU MPWTOTUTIOU, KOLVOTOUOU GCUGCTHUATOG Yl TO
SLoXWPLOUO oTNV TINYN Ko emegepyaoia Twv AZA»,

IKomoG TNG SpAONG AUTAG TOU €pYoU €ival o oxeSLaouog evog cuotnuatog (Mpaovo
Mepintepo - MM) to omoio Suvatal va OLaXELPLOTEL OUYKEKPLUEVEG POEG AZA.
Eldikotepa ota MM Ba odnyouvtatl ot €€n¢ katnyopieg AZA:

OVOKUKAWGLLO UALKA OTTWE XOPTL/XOpTOVL, YUaAL, MAQOTIKO Kat ETAANO
ELOIKEG POEC AMOPANTWVY OTIWG TNYAVEAALD, WIKPEG UIMOTAPLEG, AQUMTAPEC
KATU

3. UAWKG yla emavaypnoilponoinon onwg £i6n mavtonwAeiov, €8N ATOMIKAG
UYLELVAG, 16N évbuaong kat umtodnaong, BLBALa, mawxvidia KAT

Ta avakukAwoa UAKA Ba kataAnyouv ota MM eite pe ancubeioag dtabeon amo
TOUG CUUUETEXOVTEG, £(Te oo cUAAOYN Kal LETADOPA TWV TMPOSIOAEYUEVWV UALKWV
Qo TNV UTINPECia KaBapLOTNTOG TOU EKACTOTE Aou. EmMopévwg, Ta avakukKAWGoLpa
UAKkA Ba odnyouvtal ota MM oe 4 Swokptd mpodlaAeypéva pevpata ntol (i)
xopti/xaptovy, (i) yuvaAi, (iii) mAaotikd kot (iv) pétalo kot Ba umoKewTal Of
kat'emiloynyv enefepyaoia.

OL ebkéEG poEC amofANTWV Kal TO UAWKA yla emavaypnotponoinon 6o
napadidovral ameuBeiag oto xewplot tou MMM mpodlaAeyuéva o omolog otn
ouvéxela Ba mpofaivel otnv anoBrKeuor Toug xwpis kKauia evoildpeon enefepyaoia.

Itnv napovoa avadopd mapouctalovral técospa SLadOPETIKA CEVAPLO YLaL TNV
avamntuén twv MM ta onola eéetalovral kol cUyKPivovTal Le OKOTO va emAeXBel To
KATAAANAOTEPO OUVAPTAOEL TOU KOOTOUG KOTAOKEUNG, TNG €Pyovouiag, Ttng
QITOTEAECUATIKOTNTAG, OAAG KAl TOU KOOTOUG A£ltoupyilog yla tn Slaxeiplon twv
npoavadePOUEVWY KatnyopLwv AZA.

Ta mpwta dVo kepaAata TnG €kBeong mephapBavouv opl{OVTLEG-KOLVEC SPACELG TWV
e€etalOpevwy eVAANQKTIKWY oevapiwv oxedlaopou tou MM kat adopouv (a) otig
opxIkEC mpodlaypadec twv MM kat (B) otnv AsltoupylkdTNTA KAl OTOV aLoONnTLKO
oxeblaouo twv M.

Ta enopeva keddAala adopolv oOTNV AVATTUEN TWV TECCAPWY EVOAAOKTIKWV
oevapiwv oxedlacpou twv MM n dtadopomnoincn twv onoiwv Baciletal oTov TPOTO



enefepyaociag twv UAKWV ta omola kataArnyouv ota MMM. EWSkOTEPQ, TO MPWTO

oevaplo mepappavel cuotnUa TTOAAQTMAWY ATMOCTIWHUEVWY KASWY O ouVOUOOUO

HE TANPWG OLUTOUOTOTIOLNUEVO USPAUALIKO cUoTNUA cuuttieong UALkwy. To deutepo

oevaplo TEpAaBAvVEL

ocluOTNUA  CUMPBATIKWV

kadwv ouA\oyn¢ UAIKKwV o€

OUVOUOOUO PE UEPIKWE OLUTOUATOTIONHEVO CUCTNHA CUMTTiEoNG Kat Sepatomoinong

TwV UAKwV. To tpito oevaplo mepAapfavel cUOTNUA CUMBATIKWY KASdWVY GUANOYNAG

UALKWV O€ OUVOUOOUO HE HEPLKWE OUTOMOTOTOLNUEVO CUOTNHA TEUOXLOUOU TWV

UALKWV. To TETAPTO 0evApLo oXeSLAOUOU ATOTEAEL TNV TILO EVEALKTN MEpIMTWON, TV

otlyun mou Baoiletal og eviaio 2xeSLaoud TOU ZUCTHUATOC.

H e€€taon tou ekaotote oevapiov Baciletol o MAPAUETPOUG OTIWG N EPyOVouia Kal

opyavwon twv dpacewv ota MM, o BaBPOG CUUTEONS 1) TEUAXLOMOC TWV UALKWY, N

SlaoTaoloAdyNon TwV OCUCTNHATWY, UTIOCUOTNUATWY KAl TWV omoBOnKEUTIKWY

XWPWV, 0 HEYLOTOC aplOUOC UALKwY Tou duvatal va Slaxelplotel kaBe ocuotnua, n

QIMALTOUPEVN  NAEKTPOAOYLKN

amoS0oTIKOTNTAG.

£yKaTAOTOON

Kal n avaAuon

KOOTOUG

Kol

2T OUVEXEL TNG TTapouoag EKBECNC YIVETAL GUYKPLTLKI) avAAUCH TWV EVAANAKTIKWY

oXeOL00TIKWV oevapiwv Twv MM wg mpog TNV MOAUTIAOKOTNTA, TO KOOTOG avAmTuéng,

To mBavo KOOTOG OUVINPNONG KAl ETILOKEUNG, TOV OPLOUO TwV SLodopeTIKWV

PEVUATWY TIou Ba pmopel va dexBel 1o kKABe €va, TOV AMOBNKEUTIKO XWPO, TOV

BaBOUO AUTOUATIONOU, TNV AELTOUPYLKN AVECH KOL TNV KATAVOALOKOUEVN EVEPYELQA.

Kpttripro 1° 2° 3° q°
oUyKpLong IXESLOOTIKO ZEVAPLO | IXESLOOTIKO ZEVAPLO IXESLOOTIKO ZEVAPLO IXESLOOTIKO ZeVAplo
BaOpog ' AuTéyLOTn cuTTiEDN Hut—aurlouatn Hut—aurouo&toq Hut—aur}ouatr]
OLUTOUATLOMOU ouunieon TEUOYLOMOG ocuurnieon
MoAurokéent | YihnAn noAumhokstnta ATAGC XELPLOUO ATIAGC XELPLOUO ATMAOC Xelplopd
o ToU PNYQVLOLOU G XELPLOWOG G XELPLOUOG G XELPLOUOG
5 >45, D ava <30. D VO . <30. D OO
K’ootoc 45 OQOsupw ova 30 OQOzsupu) ova 537.000£UpG) AV GUGTNGL 30 OQOsupw ava
avantuéng cloTnua cloTnua cloTnua

MBavo kK6oTog
ouVTAPNONG Kot
EMLOKEUNG

YUnAo (mBavég BAGPec),

amnatteite nAektpo-

punxavoAoyikd cuvepyeio

TOUAGXLOTOV 3 ATOHWVY,

uTLapXouV Bapéa otoLxeia.

Mkpo (eAdylotn
mbavotnta PAapwv
Adyw TG Xprioews
EUTMOPLKWV
CUOTNUATWV).
XopunAo kéotog
efaptnuatwy,
duvatotnta
QMOCTOARG yLa ThV
ETILOKEUN EVOG
géaptriparog,
duvatotnta
ETILOKEUNG o
TOTILKOUG TEXVITEC.
Agv anatteital

MikpO (eAdylotn mBavotnta
BAoBwV AOYW TNG XPROEWS
EUMOPLKWY CUOTNUATWV).
XapunAo6 kdoTtog €apTnuaTWy,
SuVaTOTNTA ATTOCTOANG YLa
TNV EMLOKEUN EVOG
e€aptrpatog, Sduvatotnta
ETILOKEUNG OO TOTIKOUG
Texvitec. Aev amatteital
ouvepyelo. Auvatotnta
amoBAKeUONG ULKPWV
OVTOAAQKTIKWV

MkpO (eAdxiotn
rmubavotnta PAapwv
Adyw tng xpricewg
EUTTOPLKWV
CUCTNUATWV).
XopunAo kéotog
e€aptnuatwy,
Suvatotnta
QITOOTOANG ylaL TNV
ETILOKEUN €VOC
g§aptriparog,
Suvatotnta
ETILOKEUNG OO
TOTILKOUC TEXVLTEC.
Agv amnatteital




Kpttiplo 1° 2° 3° 4°
oUyKpLoNG IXESLOOTIKO ZeVApPLO | IXESLOOTIKO ZeVApLO IXES6LOOTLIKO ZEVAPLO ZIXESLOOTIKO ZEVAPLO
ouvepyelo. ouvepyeio.
Auvatotnta Auvartotnta
armoBnKeuoNG ULKpWV anmoBOnKeUoNG ULKPWV
OVTOAAQKTIKWVY OVTOAAQKTIKWV
To auroua'to ouorr]ua 0] anoelr] KEUTLKOG O orOBNKEUTIKAC
KataAapPavel peyain XWpog . . , ,
. , , O anmoBnKeUTIKOG XWPOG  [XWPOG ival otabepog
. ETULPAVEL KOL LELWVEL BeAtiotonoleital , , , ,
AnoOnKeUTIKOG \ \ BeAtiotonoleital avaAOyws | Yot OAEG TLG TIEPLOXES
wpo dpaotikd tov avahoywg ty TNV neploxn. Asv umapyouv epapuoyng. Asev
Xwpoc AoONKEUTIKS XWPO, O neploxn. Agv MV TEPLoXN. A&V UTApX OpHOYNG. AEV.
. , . TEPLTTA CUOTAUOTA. UTIAPXOUV TIEPLTTA
ormolocg eival kaL o UTTAPYOUV TIEPLTTA .
. . , cuoTAUATA.
UTIEPTATOC OTOXOG LG cuoThuaTa.
AELTOUPYIKN , , , .
dvean XaunAn XaunAn XaunAn upnAn
Avvatotnta
oAAayng , , , ,
onueiov XHNAN XaknAn XapnAn vPnAf
edappoyrig
EyKateonHevn 5-6KW <4.5kW >5.5kW <SKW
LoXUg
ApLOpOG . .
, . , |13 + bdeutepeliovoeg , , 13 + SeutepeUOUOEG
Stadopetikwv | 7 + deutepelOUOEG POEG ) 13 + SeutepeUOUOEC POEG .
, POEG POEG
PEUVHATWV

20udpwva pe 1o 1° Tevaplo IXeSLaopoU Ta KUPLOTEPO CUUMEPACLLOTO ElvaL Ta akOAouBai:

v" H Swaotaciohdynon tng Bdong tou cuprieoth, ival oplakf écov adopd to UPog

KOL TOo TAATOC ouvapthiosl Twv Tpodlaypadwv mou elyav tebel. To KkOOTOC

KOTOOKEUNC autnG Sev pmopel va pewwBel emumAéov adol n PeAETn avtoxng €xel

e€ayel évav ouvteleot aopaieiag nepimou 1.38.

v'H Bdon tou cuprieotr €xel BeAtiotononBei doov adopd TNV avrox cuvoptHoEL

TOoU KOoToug, adol to £uPolro Ba ackel Stadopetikn mison cuvaptnoel TG B€ong

Tou KAdou. To KOOTOG AVAMTUENG TOU OUTOMOTOU TIOAAQTAOU GCUUTILECTH €lval

MeEYAAOo Kol evEExeTal va auinBel akopa TePLOCOTEPO AOYW TOU OTL SEV UTIAPXEL

EUMOPLKA Kal Bo amaltnBolv APKETEC EPYATOWPEG WOTE va €MAUOOUV TIPOKTIKA

npoBAnuara.

V' To npdBAnua tng anmdonacns Twv KAdwv arod tov cuprieotr aAAd kat n adaipson

TWV OTOPPLUHATWY omd TO E0WTEPIKO TOUC WTOpel

XPNOLLOTIOLWVTAC TO UNXOVIOWUO Tou €XeL avadepBel oTnv LeAETN.

v Evag urmtdAnAog Kpivetat Ikavog ylo tnv Staxeiplon Tou cucTAUATOG.

<

To ouvoAwo kdoTog Esmepvd ta 45.000 eupw ava cloThUa.

va  AuBsi

ETILTUXWC

V' Méylotn Slayeipion nuepnoiwg 286kg avd cvotnua (600 tévol / €106 ylo Ta evvéa

cuothuata).

v" H ouvolikh ox0¢ avépyetal oplakd oto 5-6kW kot autd yati o cuvoAkdg xpovoc

oupumtieong oe kABe KAdo elval oxeTika peyaiog (60s).

v' Auvvazotnto Slaxeiplong 5 powv mpog cuprtieon kot anoBrikeuon 2 BACKWY powv

KOOWC Kol SEUTEPEVOUCWY POWV.




v' To kOOoTO¢ ouVTAPNONG avopéveTal vo eivatl uPnAd, evw UTApPXEL n TBavotnTa

BAoPwv oL omoieg pmopouv va emAUBOUV HOVO pE €EELSIKEUPEVO TIPOCWTILKO.
Anotteital NAEKTPO-NXAVOAOYLKO cuVePYEio TOUAAXLOTOV 3 OTOUWY, EVW UTIAPXOUV
KoL Bapéa oTolyEia.

To autopaTo cUOTNUA KOTAAAUBAVEL HEYAAN eTLPAVELX KAl LELWVEL SPACTIKA TOV
amoBnKeuTIKO Ywpo. OuclaoTika Ba amnatteltal peyoAUTEPN CUXVOTNTA EKKEVWONG
TWV UAKWV o€ ox€an Ue To deUTEPO OEVAPLO.

Toudwva UE To 2° TeVAPLo SXESLAOUOU TA KUPLOTEPO CULTTEPACLLOTOL ELVOLL T akOAouBai:

v" H Slaotaotlohdynon twv Kadwv eaptdtal and tnv mepLoxf WoTe vol PeylotomnonOsi

0 Oykog amoBrikeuong. Me aUTOV TOV TPOTIO UELWVETAL TO KOOTOG QVAMTUENG Kall
g\aLOTOTOLELTAL N CUXVOTNTA EKKEVWONG TOU CUOTHOTOG.

‘Evag umtdAnAog kpivetal LKavog yLa thv dlaxeiplon Tou cuoTAPATOC.

To oUVOAO TWV OVOKUKAWOLHUWY UALKWwY Suvatal va avéABel otoug 800 TOVOUC
£TNOLWC yLo Ta EVVEX CUCTAUATAL.

To ouVOALKO KOoTOoG evbéxetal va ptdoel Ta 30.000 supw.

H mAnpng TOPOUETPLIK HEAETN ETUTPEMEL TOV UTIOAOYLOMO TNC OUXVOTNTAG
EKKEVWONC TOU CUCTNATOC AVAAOYWC LIE TLC POEG YLO OTTOLOSATIOTE TIEPLOX.

H ouvoAikn LoxU¢ avépyetal oplakd oto 3-4kW.

H katavallokopevn evépyela adopd Kupiwg TO KALLATIOTIKO cwpa. To mocooTo
KOTOVAAWGNG TOU CUMITILEDTH KoL Tou Bpavothipa sival pikpotepo amd to 30% tng
GUVOALKAG KaTavaAwonc.

Avvatdtnta Siaxeipiong 10 powv mpog cupmieon, 3 powv yuaAlou mpog Bpauvon,
anoBrkevon SEUTEPELOUCWY POWV.

To KOOTOC ouvtnpnong MPOKeLToL va eivol xapnAo, mbavég BAGBeg pmopouv va
emAUBOUV amo tomikoUg Texviteg evw dev amatteital cuvepyeio.

O amoBnKkeuTIKOG XWPoG BeATioTomoleital avaloyws tv MepLoxr. Aev UTIAPYOUV
TLEPLTTA CUOTHATA.

Toudwva pe To 3° Tevaplo SXESLAoUOoU TA KUPLOTEPO CULTTEPACLLOTOL ELVOLL T akOAouBa:

v

JUpdwva pe to 3° Zevaplo Zxedlacpol Twv MM onpelwveTal OTL autd epAapBAavel
éva oUOTNUO CUPPBATIKWY KASWV CUANOYNC UALKWV O OUVOUAOUO HE HEPLKWG
QUTOMOTOTIOLNEVO CUCTNO TEUAXLOMOU.

H Slaotacloloynon twv kadwv e€aptdtal amod TNV TMEPLOX WOTE Vo eyLoToToln Ol
o Oykog¢ amoBrkeuong. Me aUTOV TOV TPOTIO UELWVETOAL TO KOOTOG OVATITUENG KoL
el\aylotomoleltal N cuXVOTNTA EKKEVWONG TOU CUOTHHOTOC.

‘Evag urmtdAnAocg kpivetal Lkavog yla tnv SLaxeiplon Tou CUCTAATOC

IxeblaoTikd, o 3° Yevaplo oxedloopol twv MM Stadopomnoteitat and to 2° Ievaplo
HOVO OTNV  QVTLKOTACTAON TOU OUCTHUATOC oupmieoncg/Sepatomnoinong Kot
BpauoTIKOU HE VOl LEPLKWE OLUTOUOTOTIOLNUEVO CUOTN A TELAXLOUOU.

OL opxLkEC TtpoSLaypadEC, N AETOUPYLKOTNTA KOL O aloBNnTIKOC oxebSlaopog dev
Sladopomotovvtat arnod to 2° oevdplo.



v" H epyovouia, n Staxeipon kot n opydvwon oAAGZEL onpavTkd KoTd tnv mpoodrikn
EVOC UEPLKWE AUTOLOTOTIOLNLEVOU CUCTAATOC TELOXLOUOU.

v Auénuévo KOOTOG KTong Kat Asttoupyiag To ouvoAkd kdotog evBéxstal va
Eemepdoel ta 30.000 supw. Auto odeidetal Kuplwg OTO KOOTOG KIAONG TOU
OUGCTHAUATOC TEUOXLOUOU.

v" H ouvolkn Loxug Eemepvd ta 5.5kW

v' Anotehsopatikotnta SucavdAoyn Tou KOoToug AOYo TOU GUOTHUATOC TEULAXLOUOU

Z0udpwva pe 1o 4° Tevaplo IXeSLaooU Ta KUPLOTEPO CULMEQPACLLOTO ElvaL Ta akOoAouBa.

v" H Saotaciohdynon twv Kadwv sival ave€dptntn and to onpeio sdappoyig.

v" H 8L00T0.610A0YNon TOoU XWPou aroBrKkeuons VALKWY avakUKAwong elval otabeph
Kol umoloyiletalt vo  KOAUYPEL OLOXELPLOTIKA TO HEYOAUTEPO UEPOG TWV
elopowv.(KaBapd epfadov xwpou ~ 4.1 m?), xwpic va amartnBel avénon Tng
oUXVOTNTAC EKKEVWONG TOU GUOTHAUATOC.

v" 'Evac urtdAnAog KplveTal tkavog yia Thv SLOXELPLOT TOU GUOTHOTOC

<

H epyovouia, n dtaxeiplon kat n opyavwaon Bpioketal og dlaitepa uPpnAa enineda.

v O ovBpWIOKEVIPIKOC OXESLOGUOG TOU ETUTPENEL TNV peTadopd Kal AELtoupyia Tou
oe Sladopetikd onpeia edpappoyng av amaltnBel KATA ToV EMAVACXESLOOUO TWV
onUeiwv eykataotaonc.

v" H ouvohwn oxl¢ Sev uniepBaivel ta 5 kW

\

To oUVOALKO KOOTOG evEEXeTaL va KNV Eemepdaoel Ta 30.000 supw.
v" Tivetaw xprion SeUTEPOU CUUMLEDTH HOVO yLa Ta AEUKA (TPOTIOTIOLNUEVOC GUUTILEDTHC
Recycling@Home), mou &ivel oto cUotnpa Slaitepn npootiBépuevn aia.

Aappavovtag umoPn TG TEXVIKEG AETTTOUEPELEG, TNV AELTOUPYLKN LKOVOTNTA, TNV €VEALEia,
TNV KOTAOKEUOOTLKI EUKOALQ, TNV gUKOALQ peTadopdg, TomoBETnong kat Asttoupyiag OAwy
TwWv avwiépw avadepbévtwy ocevaplwv oxedlaopol, amodaciotnke n avamtuén Tou
TETAPTOU OXESLAOTIKOU OEVAPIOU W TPWTOTUTIO AOYW TWV CUYKPLTIKWV TIAEOVEKTNUATWY
TIOU TtaPOUGCLAleL 0TO GUVOAO.

To TETOPTO OXESLAOTIKO OevVAPLO €lval TILO PLWOLUO: HLKPH TIOAUTTAOKOTNTA, XAUNAOTEPO
KOOTOC avamtuéng, xapnAd kdotog cuvtrpnong, sUKoAn emilucn TpoBANUATWY, KAAUTEPN
Suvatotnta Slaxeiplong VAWV Kot aplBuol powv Kol N KATavaAwon peUMATOC va
Bploketal o€ kovomolntikd eminmeda. OUOLAOTIKA TIPOKELTAL yla Zevaplo Eviaiou
YxeSl00poU PE TPNON TOU OYKOU TOU amoBnKeuTtikol Xwpou os amodektd uPnAod eninedo
XWpLg va TapaBAETOVTAL OUCLAOTIKEG 0VOPWTTOKEVIPIKEG — EPYOOCLAKEG OTTALTAOELS, TIAPOAO
TIOU TIPOKELTAL YL TUAOTIKH EyKatdotaon Kat epappoyn.



Executive Summary

The work performed was based on the requirement that the developed prototype
Green Kiosk should manage specific MSW streams:

1. recyclable materials such as paper / cardboard, glass, plastic and metal
specific waste streams such as used cooking oils, small batteries, lamps,

3. materials for re-use such as common hygienic products, clothing & footwear,
books, toys etc.

Recyclable materials will end up in Green Kiosks either by direct delivery by the
participants or by collecting and transporting the pre-selected materials from the
municipal cleaning service. Thus, recyclable materials will be delivered to the Green
Kiosks in 4 distinct predetermined basic waste streams, i.e. (i) paper / cardboard, (ii)
glass, (iii) plastic, and (iv) metal and will be subjected to treatment.

Specific waste streams and materials for re-use will be delivered directly to the
operator of the Green Kiosk and then will be stored without any intermediate
processing.

Four different scenarios have been elaborated by the design team for the
development of innovative Green Kiosks which are examined and compared in order
to select the most appropriate one, in terms of construction costs, ergonomics,
efficiency and operating costs for the management of the above mentioned MSW
categories.

The first step of the work performed included horizontal-joint actions of the
proposed alternative design scenarios of the Green Kiosk and concern (a) the original
specifications of the prototype system and (b) the functionality and aesthetic design
of the Green Kiosks.

The next steps concerned the development of the four alternative design scenarios
of the Green Kiosks, the differentiation of which is based on the way materials are
processed. In particular, the first scenario included a multi-deck bucket system in
combination with a fully automated hydraulic compression system. The second
scenario included a system of conventional waste collection bins combined with a
semi-automated compression and baling system. The third scenario included a
system of conventional waste collection bins combined with a partially automated
shredding system. The fourth design scenario is the most flexible case, based on an
integrated system design.

The examination of each scenario is based on parameters such as ergonomics and
organization of the treatment stages in the Green Kiosks, the degree of compression
/ shredding of the materials, the sizing of the systems, the sub-systems and the



storage areas, the maximum number of materials that each system can handle, the

required electrical installation and the cost-efficiency analysis.

Following, a comparative analysis of the alternative design scenarios of the Green

Kiosks was conducted in terms of complexity of system’s operation, cost of

construction, potential maintenance and repair costs, the number of different

streams that each system can treat and accommodate, the storage space, the degree

of automation, the functional comfort and the energy consumed. The results of the

comparative analysis of the different design scenarios are summarized in the

following Table.

Evaluation criteria

1** Scenario

2" Scenario

3" Scenario

4™ Scenario

Degree of
automation

fully automated
hydraulic
compression
system

Semi-automated
compression system

Semi-automated
shredding system

Semi-automated
compression system

Complexity of
system’s operation

High complexity

Simple operation

Simple operation

Simple operation

Construction cost

> 45,000 € per
system

< 30,000 € per
system

> 37,000 € per system

< 30,000 € per system

Potential
maintenance and
repair costs

High (possible
damage), an
electromechanical
repair shop of at
least 3 people is
required, there are
heavy
components.

Low (minimum
probability of
damage due to the
use of commercial
systems). Low cost
of parts, possibility
of shipping for the
repair of a
component, repair
by local craftsmen.
No repair shop is
required. Ability to
store small spare
parts

Low (minimum
probability of damage
due to the use of
commercial systems).
Low cost of parts,
possibility of shipping
for the repair of a
component, repair by
local craftsmen. No
repair shop is required.
Ability to store small
spare parts

Low (minimum
probability of damage
due to the use of
commercial systems).
Low cost of parts,
possibility of shipping for
the repair of a
component, repair by
local craftsmen. No
repair shop is required.
Ability to store small
spare parts

Storage space

The automated
system occupies a
large surface area

and greatly
reduces the
storage space,

The storage area is
optimized according
to the
implementation
region. There are no

The storage area is
optimized according to
the implementation
region. There are no

The storage space is
stable for all
implementation regions.
There are no

which is the unnecessary unnecessary systems. | unnecessary systems.
ultimate objective systems.
of our work
Functional comfort Low Low Low High
Low Low Low High

Ability to change




Evaluation criteria

1** Scenario

2" Scenario

3" Scenario

4™ Scenario

implementation
point

Installed power
capacity

5-6 KW

< 4.5kW

> 5.5kW

< 5kwW

Number of waste

7 basic + special

13 basic + special

13 basic + special

13 basic + special waste

streams handled waste streams waste streams waste streams streams

According to the 1st Scenario the main conclusions are as follows:

v

<

The dimensioning of the base of the compressor is limited in height and
width depending on the specifications that had been set. The cost of
manufacturing cannot be further reduced since the durability study has given
a safety factor of about 1.38.

The compressor base has been optimized for cost-related strength since the
piston will exert different pressure as a function of the bucket position. The
cost of deploying the automatic multiple compressor is large and may
increase even more because it is not commercial and it will take several man-
hours to solve practical problems.

The problem of removing the bins from the compressor and removing the
waste from the inside of the compactor can be successfully solved using the
mechanism mentioned in the study.

One employee is qualified to manage the system.

The total cost is over € 45,000 per system.

Maximum daily management of 286 kg per system (600 tons / year for the
nine systems).

The total installed power capacity is limited to 5-6kW because the total
compression time in each bucket is relatively high (60s).

Ability to handle 5 streams to be compressed and store 2 basic streams &
secondary streams.

Maintenance costs are expected to be high, and there is a possibility of
damage that can only be solved by qualified personnel. An electromechanical
repair shop of at least 3 people is required, while there are heavy elements.
The automated system occupies a large surface area and drastically reduces
the storage space. Essentially, a higher frequency of evacuation and transfer
of the sorted materials will be required compared to the second scenario.

According to the 2" Scenario the main conclusions are as follows:




The dimensioning of the bins depends on the implementation area to
maximize the storage volume. This reduces the construction costs and
minimizes the system evacuation frequency.

One employee is qualified to manage the system.

The total recyclable materials can be up to 800 tons per year for the nine
systems.

The total cost may reach € 30,000.

The complete parametric study allows you to calculate the discharge
frequency of the system according to the flows for any area.

The total installed power capacity is limited to 3-4kW.

The energy consumed mainly concerns the air conditioner. Compressor and
crusher consumption is less than 30% of total consumption.

Management of 10 waste streams to compress, 3 streams of glass to break,
storage of secondary streams.

Maintenance costs are low, possible damage can be solved by local craftsmen
and no repair shop is required.

The storage area is optimized according to the implementation region. There
are no unnecessary systems.

According to the 3 Scenario the main conclusions are as follows:

v

v
v

For the 3rd Design Scenario, it is noted that this includes a system of
conventional waste collection bins combined with a partially automated
shredding system.

The dimensioning of the bins depends on the area to maximize the storage
volume. This reduces construction costs and minimizes the frequency of the
evacuation of the sorted materials.

One employee is qualified to manage the system

In designing aspects, the 3" Scenario is different from 2" Scenario only to
the substitution of the compressor/baler and crusher by a partially
automated shredding system.

The original specifications, functionality and aesthetic design do not differ
from the previous ones.

Ergonomics and management stages for the processing of materials change
significantly when adding a partially automated shredding system.

Increased cost of purchase and operation. The total cost may exceed €
37,000. This is mainly due to the cost of the shredding system.

The total power is over 5.5kW

Effectiveness is disproportionate to costs

According to the 4" Scenario the main conclusions are as follows:

v

The dimensions of the bins are independent of the implementation area.



v' The size of the storage area is stable and is determined so as to manage and
cover the needs for most of the inputs (net area ~ 4.1 m?), without requiring
an increase in the evacuation frequency of stored materials.

v" One employee is qualified to manage the system

v Ergonomics, management stages and organization of everyday work are at a
particularly high level.

v Its man-centered design allows it to be transported and operated at different
implementation regions, if required during the consideration of installation
points.

v" The total installed power capacity does not exceed 5 kW

The total cost may not exceed € 30,000.

v" A second compressor is used only for tinplate materials (Recycling@Home

<

modified compressor), which gives an added value to the system.

Finally, taking into account the technical details, functional ability, flexibility,
manufacturing convenience, ease of transportation, installation and operation of all
the above-mentioned design scenarios, it was decided to develop the fourth design
scenario as a prototype due to its comparative advantages.

The fourth design scenario is more sustainable: small complexity, lower
development costs, low maintenance costs, easy problem solving, better material
and flow management, and power consumption at satisfactory levels. Essentially,
this is an Integrated Design Scenario, keeping the volume of storage space at an
acceptable high level, without overlooking substantive anthropocentric - work
requirements, even though it is a pilot installation and application.



