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EYXAPIXTIEX

Kot apyds 6o n0eha va evyapiomiom v emPAETOVGA TG OUTAMUOTIKNG LoV EPYOCing, Ko
AAeEavopa Zwtnpomovrov, Enikovpo Kadnyntpio EMII, yia tn kabodrynon, t Pondeia, tic
TOAVTILES GUUPOVAEG TNG KOOMC KOl TOV AMEPIOPLGTO YPOVO TOL APLEPMOE G€ KAOE GTAO10
dNUovpyioag TS TaPoVCAS SUTAMUOTIKNG EPYOCTOC.

Oepuég evyopiotieg oto ko Imdvvn TlovPaddxn, Avarinpwt| Kadnynm EMII kabmg kot ot
ko Evppoovvn Tpiavrn, Aéktopa [ToAvteyveiov TTdtpoc, yia Tig €06TOYES TOPATPNCELS KOl
ov{nmoeig Tov GLVEROANY TO LEYIGTA YL TNV EKTOVNON TNG OUTAMUATIKNG EPYACIOG.

Oepd VYIGTN TN KoL VITOYPEDGCT LOV VA ELYOPICTHOM PECH omd TNV Kapdia LoV TOVG Yovelg
pov, Mukepia Kot AnpunTpto, yio Ty adldkonn vTosTNPIEN Kot aydmn Tovg kabBOAn T depkeia
TOV GTOLOMV OV KOl GTNV EKTOVNOT TNG €pyaciag avtg . Emiong, evyaplot® Tig adeppég pov,
Mopia ko Evayyeiia, yio TV copmopdotacn Kot vOapuven Toug o€ OA0 TOV KOKAO GTTOvdmV.
KaBag kot 6Aovg Tovg cuyyeveic kot gpidovg.

Téhog, Ba NBeha va gvyapiotnom TV koméAa pov ‘Eleva yio tnv vtopov kot tn fondeto mov
LoV TTPOGEPEPE GTN SLAPKEL TNG SMAMUOTIKNG LOV EPYOTTNG.



HNEPIAHYH

Mepikég amd T1g SuVaTOTNTEG TOV EEVTVOV SOUKADV VAIK®V THG ETOYNG TV VITOAOYIGTMV
KaBmG emioNg Ko GYETIKEG TEXVIKEG OOl TOPOLGLOGTOVY GTNV TAPOVGH IITAMUATIKY EPYACio”
emiong o ToPOLGLOGTOHY Ol ENTTOGELS AVTAOV TOV VAIKAOV 6TV avOpdmivn vysio Kot 6To
nepPdirov. Etvar yvootég mAéov, o1 amioTenTeg SUVATOTNTEG TOV VITOAOYIGTOV MG LECOV
OYESOGLOV KO TOPOYMYNG SOUIKADV VAIKOV, SOUNUEVOL TEPPAAAOVTOG OTMOC KOl 1OG 1OYLPDV
epyoreiv TPOPAEYNC Kol EPEVVOAG ATOPVYNG TEPIPOAAOVTIKMV EMMTOCEDV. TNV TAPOVGA
dmlopotikny epyacio givat 0o TOPOVGIAGTOVY EMAEKTIKA KATO10 KAVOTOLO SOUIKA DALKA Kot
TEYVIKESG TNG YNOLOKNG TEXVOLOYiNG, Kabmg emiong va cuintnolv ot 1310TNTEG TOVS KOl Ot
mBavoi kivovvol yia to meptBdaiov. Télog, Oa yivel avagopd ce peBOS0VE Kot TOAMTIKEG QVTMV
TOV VMK®OV TOV apopolv v vyeia kot 1o meptPdriov. Ot og dve diepguvnon £xet TEMKO GKOTO
TNV V100£TNON TETOL®V SOUIKADV DVAK®V 0td TN GUYYPOVN OPYLTEKTOVIKY] ET° MPEAELN TNG
KOwmviog.



ABSTRACT

Some of the smart capabilities of computer-based innovative building materials and relevant
techniques have been illustrated in this thesis, together with associated ecological fails and
hazards. They are now known the incredible possibilities of computers as structural design and
fabricating tools, as well as powerful predicting tools and further research which avoid
environmental impacts. The aim of this thesis is to selectively present some innovative building
materials and relevant techniques of digital technology and furthermore to discuss the properties
and the potential hazards of the environment. Available methods (preventive measures) and
policies will be discussed, considering the completion and introduction of these building
materials in modern architecture and productive structural processes in order to achieve an
optimal design in a clean, non-toxic and sustainable environment.
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LEIZXAI'QI'H

H o0yypovn avantuEn oy emiotun kot v texvoAoyia (ynueia, texvoroyio VMK®V KTA)
oLVOLALOUEVT LE TNV TOVTOYPOVN EEEMEN OTN YNPLOKY TEXVOAOYIa KO BLOMYOVIKT TOpOymYT,
EXEL EMTVYDOG TPOPOSOTNGEL TO GVYYPOVO GYEOACTY e Eva EVPY EAGHA KOVOTOU®Y VAMK®V. Ta
VMKA avTd €tvarl cLVNOME ATOTEAEG L EPYOCTNPLOKAV TECT, LUE EPUPUOYEG OE GUYKEKPIUEVOLS
EMGTNHOVIKOVG KAGOOVG. EmmA&ov TOALY amd avTd To VAIKA £X0VV emmPOGOETEG 1010TNTES
KOVA VO, EMAVCOVY TEPITAOKO TPOPANLATO GTOV OPYITEKTOVIKO GYESUGHO. AVTA TO VAIKA
EXOLV €QUPLOCTEL LEYPL OTIYUNG GE TAOTIKES £PEVVEG KO EPYQ ETOEIKVVOVTAG GLYVA
EVTVTIOGLOKE OTOTEAEGILOTAL.

ZuyKpITIKG pe TG EEuTveg 1010TNTEG TOVG, AVTA TO KOVOTOLO SOUIKA VAIKA TNG WNOOKNG
EMOYNG, OTOTEAOVV TPOG TO TOPOV AVTIKEILEVO EEEPEVVIONGC, LEAETNG Kot KOTAVONGNG OGO
aQopd Tov TEPPAAAOVTIKO TOVG OVTIKTLTTO TOGO STV LYElN TOV avOpOTOY 6GO Kol GTO
nepPaArlov ydpo. Ot TayKOGUIEG EXTTOGELS TETOLWV DAMKAOV KATA T OLApKELD TOL KOKAOL (g
TOVG KO TEPA OO AVTO, TOAPAUEVOLY QKOO OLGOPELC.

X1 ovyypovn enoyn TALov, o pumopel va apeioPfntmOel n avaykn yio eknaidgvon twv
LUNYOVIKOV KO TOV OPYLTEKTOVAOV OGO apopd TNV GOAANYT, TV TANPN KATACKELT], KAOMDS Kot
™V LETENELTO TApaKoAoVON oM Kot {on TV kotackevmv. H eknaidevon opsirel va faciotel o
KOTOAANAQ TPOYPAULOTO GTOVIMV, OTMG EMIONG GTNV VIOOBETNGN TPOGTATELTIKAOV HETP®V,
TPOTUTTOV KOl KPLITNpimv.

2. EHANEZEETAXH TQN AOMIKQN YAIKQN KAI TEXNIKQN XTHN EITIOXH TOY
YIHOAOI'TETH

Ta kovoTdpa Soptkd LAIKE TG YNOLOKNG ETOYNG €IVl GUVOESEUEVA LLE TOVG VTTOAOYIOTEG LE
SaPOPOLG TPOTOVG, LEPIKOL OO TOVG OTOI0VE TAPOVGIALOVTOL TOPAKATE.

"Evog tpdmog apopd to vEa SO VAIKE TV ONUovpyodVTaLl LEGH YNPLOKMOV OUOTKAGIDV
ommg N vavoteyvoloyia. Evag dALog TpOTOG avapEPETOL GTI GLVEIGPOPA TOV VTTOAOYIGTOV LE
oKOTd TNV PEATIGTOTOINGN TNG YPNIONG TOV VAIKAOV OUTAOV GTOV OPYLTEKTOVIKO GYEIOCUO Kot
napaywyn. TELOG, 1 ynelokn texvoroyia £l EIGAYEL AMICTEVLTEG OLAOIKOGIES CVTOUATICUOD GE
TPOYUATIKO ¥pOVo 6T mopaymyn Ktipiov. Eva tapadeiypa eivat o Tp1od1dotatog EKTUTOTNS, O
omoiog Eekiva pe TPADTN VAN KOl KATOANYEL GE GOVIOUO YPOVIKO OLAGTNIO GE KOTOUCKEVAGLLLOL
TUHoTo KTipiov 1 kot 6 0AdKANpo 10 KTipro. OAa ta mopamdve Bo avaivBovv kot o
ov{NmBoHV EKTEVMG GTN GLVEYELN TG OUTAMUATIKNG EPYOGTOC.



3. AOMIKA YAIKA IIOY AHMIOYPI'HOHKAN MEXQ THX YHO®IAKHX
TEXNOAOI'TAX

Mia kvpiopym téon Tpog avti TV KaTeELBLVON Apopd EPAPLOYES TG VOVOTEXVOAOYING OTN
onuovpyia véwv vikmv. H vavoteyvoloyia lvol 1o amotéAeoa TS ETICTAUNG KOL TNG
TEXVOAOYIOG , 1 OTTOl0 EKUETAAAEVETOL TIG SVVOTOTNTES TG VANG, TOL TPOEPYETAL OO TNV
omictevtn Staipeon ToV VAK®OVY ot thEelc peyéboug 107 puétpa. Q¢ vavoteyvoloyia opitetarn
EMGTIAUN KoL 1] TEYVOAOYIO TOL OPOPA TNV KATavON G Kot TN dtoyeipton ¢ VANG 6tav avTn
Bpioketon o€ dractdoelg petald 1 ko 100 vavopérpwv (to vavopetpo givat to va
OIGEKOTOUUVPLOGTO TOV PETPOL). [1a va yivel avTiinmtd o€ Tdco pikpn KApako peyedov
avaQepOpaoTE, apkel va onuelwdel Tmg n avBpomvn tpixa £xet dapetpo ion pe 80.000
vavoueTpa TePimov. Xto mAaicto TG vavoteyvoroyiag mepthapufavovtal, TEpa omd T
dlepevuvnon TG VANG, M €pevva Kot 1 ovATTTLEN VEOV DAIK®V, SoTdEE®V Kol GUGTNUATOV e
KOLVOTOEG WO1OTNTES Kol AELITOVPYIES TOV 0PeiAovTaL aKPPDS GTIC VOVOOIUGTACELS TMV
GLGTATIKAOV TOVG. XTNV KAILOKO TOV VOVOUETP®V TO VAKA TopOVLGLAlouV QUGIKY|, ¥NILIKN Kot
Blodoyikn cOUTEPLPOPE EVIEAMG SIUPOPETIKY OO TI GLUTEPLPOPA TOL TAPOLSLALOVV TaL 1d10L
VAKE TOG0 o8 PEYUADTEPEG DLOGTAGELS OGO KOl G€ OTOMKN 1 poprtok kKAipoka. ESd mpémnet va
onuembel Twg vavoowpatidlo Oo amokaAovE COUATIONN VOVOIIOGTAGEDY TOV
TOPUCKELALOVTOL GKOTLOL, LE CUYKEKPIUEVES O1OTNTEG, L€ GKOTO TN LEAETN TOVS M TN YPNON
TOVG G€ KATO EPUPLOYN. ZOUATIOW TNV KAMUOKA TOV VOVOUETP®V TPOKVTTOVY EMIONG TUY L,
oTNV ATULOGPULPA GLVIOWOC, MG TAPATPOTOV HLPOP®V SEPYUGLDY, OTMG AVAPAEEN VAKAOV,
COUPNAGTNON, TOPAGKELT] AEPOYEADV, NOAUGTELNKT Opactnptotnta. Eniong, oty kAipaka tov
VOVOUETPOV avijkovy dtdpopa Poloyikd cuotipato. H vavoteyvoioyio dev cupmeptlopfdvet
Kapio oo avTég TIG dV0 TEPUTTAOGELS. AVOPEPETOL LOVO GTO VOVOCOUOTIOW TOVL oyedtalovTol
Kol TopacKEVALOVTOL GKOTUO LE GUYKEKPIUEVO HEYEDOC, GO, ETLPAVELNKES 1O1OTNTES KO
ANUIKT GOVOEDT), KOl 0T GLVEXELN EVEOUATOVOVTOL GE KATO0 0EP10, KOALOEWES O1dAv LA 1|
oKkOVN, LE KBOPIGUEVES 1010TNTEC TOL 0PEIAOVTAL AKPIBADG GTO CUYKEKPIUEVO YOPAKTNPLOTIKA
TOV VOVOSOUOTIOIWV, Kot o1 ontoieg Ba petaffAn0ovv av petafAnbodv kot avtd.

Ta vavocopatidio Aowmdv epgaviCouv 1010TTEg LOVOITIKES KO TPOTOPAVEIS, TOV 0PEiAoVTL
OTOKAEIGTIKA KOl LOVO GTO YEWUETPIKA YAPOKTNPLOTIKA TOVG, ONAadT 6To néyehog Kot 6To
YN0 TOVG KOt TOV O TV SLOPOPETIKES OV TO COUOTIO0 lye peyardtepeg daotacels. Tov
Bacuotepo AOGYO Y10 TN SLPOPETIKT CUUTEPIPOPE TOV DVAMK®V GTIG VOVOOIUCTAGELS ATOTEAEL TO
YEYOVOG TG GE OVTNV TNV TEPIMTOOT S100£TOVY TOAD peYdA0 AOYO empavelng Tpog pala.
KaBdg onradn ta copatidte opuikpivovtal, LEIMVETOL CNUOVTIKE 1 Lalo Tovg evad avEdvetal
AVOAOYIKE 1 EMPAVELL TOVG. YTTEPTEPOVV £TCL ONUAVTIKG Ol ETLPAVEINKES 1O10TNTEG EVAVTL TOV
QLOTKAOV KO YNUKAOV 1O10TATOV TS KUPIKg LAlog TOL VAIKOL avTol. Q¢ 0moTEAEGLO,
TaPOLGIALOVTOL VEEG 1O1OTNTEG 1) EVIGYVOVTOL GNUAVTIKA NON VIAPYOVGES, OTMG 1) GKANPOTNTA,
avtoyn, N EAacTIKOTNTA, 1) Stdpkela (NS, ToL KABIGTOVV TA VOVOCOUOTIOW OTapaiTnTo GE
TPMOTOTOPLOKES EPAPUOYES GE SLAPOPOLS TOUEIS TNG EMOTAUNG OAAG Kol TG Kabnuepvig Long,
HE To TpOTO TPOTOVTO Vo £XOVV NON KAvel TV epedvion toug 1]. H vavoteyvoloyio tpocpépet
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OTNV OPYITEKTOVIKT VEX DMKA T OTToia £IVOIL TTO OTOO0TIKA GUYKPITIKE e To GLUPOTIKA dOUIKE
VAKE Kot To omoia vt tkavd vo EmADGoVY SUGKOAIEG GTNV KATAGKELT, 6 BT EVEPYELOG
KTA.

3.1 Xp1non vavod KOV 6€ TPOGOYELS KTIPI®V

Ta vAd vavoteyvoroyiog evompatdvovtol cuVOmG oe TOAD AENTES, SLAPAVEIS 1) EYYPOLLES
EMGTPOCELS KO TOPOLGLALOVV TOIKIAIL EPAPLOYDOV 6T GVYYPOVA KTipla.

3.1.1 doroxararlvtikéc avtokadoptllOUEVEC ETLQAVELEC

M7opovV va EpOPUOGTOVY GTO TEPLGGOTEPA VAIKA, OT®G HETAALD, YVOAL Kot TAaoTkd. Kotd
™V €KBEGN TOLG BTNV LITEPLDOOT NALOKT] OKTIVOBOAL dNUIOVPYEITOL TO PAVOLEVO TNG
(PMTOKOTAALGNC, ONANON EVEPYOTOLOVVTOL O1 ¥NIIKES SIEPYUGIES, OL OTOIEG JLUCTOVV TIG
0OPYAVIKEG 1| AVOPYOVES OVGIEC, TOV £MKABOVTOL GTNV EKACTOTE EMpaveln. H didomacn twv
COUOTOIOV 08 LKPOTEPO LOPLOL SIEVKOADVEL TNV ATOUAKPVVGT) TOVS oltd TO vEPO TG BPoyMS.
Eniong, mapovstalovy avtioTatikég 1t0TNTES IOV SIEVKOAYVOLV TOV KOOAPIGUO TAAGTIKMV 1
Bepvucopévov emeoveldv. Ot QOTOKATAAVTIKEG ETICTPAGELG ATOTEAOVV WOAVIKT) ETIAOYT Y10 TIC
OYELC TOV KTIPIOV ALY KOL TIC ECMTEPIKESG EMPAVELESG , AOY® TPOCTOGING OO TN GKOVI), TOVG
ATHOGPULPIKOVS POTOVE, TNV OUIYAT KoL TIG OGUEC.[2]

Ew. 1 Zmv emoedvela Tov @OTOKATOAVTIKOV aVTOKOOoPILOLEVOV ETOAVEIDY 01 pOTOL
JCTOVTOL GE PKPOTEPO GMUATIOW KO ATOpakpHVOVTOL LE TO vEPO TG Bpoyns.[3]



3.1.2 Elwtepikéc avtokoabapilouevee empaveiec — EAANVIKO 0®OTOKOTAAVTIKES ETLOAVELEC

O K0Bop1opdg EEMTEPIKAOV EMPAVEIDV TOV KTIPI®V 0mOTEAEL dlepyacio amapaitnTn yio TV
TPOCTOUGIO TOV EYKATAGTACEMY KOl TOV TPOCSHOTIKOV, ®GTOGO givat Wdtaitepa ypovofopa Kot
damavnpn omd AToYT KOTavAAmong evEPYELNS Kol VAIKOV Kabapiopov. Ta avtokabapilopeva
SOUIKE DMKA LELDVOVY TO KOGTOG KO TIG EPYATOMPES UE TIG UNOAVIKES AT OELS Kabapiopuon
tovc. To vepLOPOPOPa VAKA avtokaBapiloviat d10 LEGOL TG ONOVPYING GTAYOVISI®MY TOV
EEMAEVOLV TNV ETPAVELDL TOVS KOl TOL DVITEPLOPOPIAL 1L LEGOV TNG ONUIOLPYING AETTOV POAA®V
VEPOD OV JEV EMTPETOVV TV GLGGAOPEVOT PUTTWYV. Ot IKaVOTNTEG AL TOKADUPIGHOL 0PEilOVTaL
oTN JlEPYOTin TNG POTOKATAALGNG KOl KOT ETEKTOOT) OTIC POTOKATAAVTIKES 1010TNTEG TOVS. TO
710 EVPEMG OLOOEDOUEVO POTOKATOAVTIKO VAIKO glval To 510E€1010 TOV TITAVIOL, £Va POTOVIO
CLYKEKPIULEVNC EVEPYELNG. AVTA TOL VAIKA £X0VV T1) SLVATOHTNTO VO OTOUAKPVUVOLY TOVS pOTTOVG,
Yopic vo amorteiton TPooTAdELD Ad TO YPNOTH, EVO TAVTOYPOVE AEITOVPYOVV BETIKA Y10 TV
TPOCTOGIO TOV TEPIPAAAOVTOG KOl TNV ATOAVLAVGT] TOV XDPOV XAPT OTIS POTOKATAAVTIKES TOVG
wottec.[4]

[Ipdopata amoteréopata and epyastnplakd nelpdpata oto Texviko [avemompuio AOnvav
(E.MLII) o€ cvvepyasia pe to EBvikd Kévrpo yia TTupnvikn Epevva ‘Anuoxpirog’, govv
amodeietl 0Tt T0 KOO Koviapo UTopel v ETPEPEL IKAVOTOMTIKES AVTOKAOAPLOUEVES 1O10TNTEC,
gav avTikataotadel 1o Koo koviapa e @OTOKATAAVTIKO Koviopo 6 T0cooTo Atydtepo tov 10
%. AvTtd T0 POTOKATAAVTIKO KOViapa elval £va VavOLAKO Bactopévo 6To S10EE1010 TOV TITOVIOV.
Térolov €idovg Koviduota £ival TPoEAVAS IKovA BEATIGTOTOMGOVY TO KOGTOG KAOUPIGHOV TV
eEMTEPIKDOV TPOGOYE®V TOV KTIPI®V, YOPIg EMITAEOV 0pyIKO KOGTOG.[5]

Epyaocmplakag £yt mpaypotomombel pe emtuyio o oyedacpidg kot 1 cvvheon KavoTopmy
POTOKATOAVTIKOV VOVOLAIKAOV, TOL OTTOI0L EVEPYOTOLOVVTOL LLE TNV YPNOT OpOTNS aKTivoBoiiag
(ecotepkov poTIGHOV). Entiong, avontdccoviol 6To epyacTnplo Kot £X0VV EQAPLOYY| TOGO GE
EMOTPADGELS EMPOAVELDY GKVPOOEUATOG Kol ETLYPIOUATOV (Tol)01, damedn) OGO Kol G
EMOTPOCELS EEMTEPIKAOV YOP®V (meodpopinv, TePBALAOVTOC YMDPOL KTIpiwV, YDPOV
oTalevVoNG) Kot amoskomovV 6T PEATI®OON TG TOOTNTAG TOL 0EPO KOt TNG VYIEWVIG TOV
ECMOTEPIKOV YOPOV, TN LEIOOT TOV ATHOCOUIPIK®OV pOT®V Kot TN BEATIOON TV GUVONK®OV
aoTIKOV TEPPAAAOVTOC. ZVYKEKPIUEVO, TO KAVOTOUO POTOKATOAVTIKO GTEPED GE LLOPPT) GKOVIG
evepyomnoteitan mapovsio opatng aktivofolrioc. H katvotopio 1ov goTokatoAnTIKOD dVTO
VAMKOV £YKeLTOL 6TO OTL GLUPAAAEL GTNV ATOSOUNGT POTTWV ECOTEPIKMY YDOPWV LLE TN YPNON
0pOTNG AKTIVOPBOAING GE AVTIOIGTOAN LE LITAPYOVTO TPOTOVTIO GTO EUTOPLO TOL AEITOVPYOVV LE
NV XPNoN LIEPIOOOVS aKTVOPoATaG. To PoTOKATAAVTIKO VAIKO £lval KATAAANAO Yo TNV
amodOuN oM TG0 avoOpyovmy puTTeV, 6mmg To povoéeidlo tov dvBpaxa (CO), o&eidia Tov almdtov
(NOx), 660 ka1 TTnTIK®V opyavikdv pomtev (Volatile Organic Compounds, VOCs), 6mwg
aAdeHde (PopUAAdEHON, aKETAAOEHON), PeVEOAI0, TOAOVOAIO KAT, LLE TN XPTOT OPATHG
axtivoPoriog (ecmteptkol emTIGHOD).[6]
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QoTO60 OUMG, CLYKPITIKA LE TIC ‘€EVTVES’ 1O10TNTEC TOL O10EEDI0V TOL TITOVIOL TPOHGPATA
Bpédnke va givor To&kd Ko emkivouvo Yoo v avOpdmvn vyeia.

3.1.3 IIpootatevTiKéc EMOGTPDOGELS

[Mopackevdloviar amd opyavikd Tpomomoinpuéve. o&eidio Tov Tupttiov Kot givar Wiaitepa
avOeKTIKEG o€ apdyes Kot 6T OdPpmon Adym maiaioong. Eivar dtapaveic kot epapuodlovion
ovvnBwg og emedveileg amd avoEeidmTo YaAvPa, TapEYoVTag TPOoTAGio amd OayYTUAES.[7]

3.1.4 Emotp®oElc Le vwnin avoKAQGTIKOTNTO | GTopPOQTTIKOTNTO.

Ot avakAooTIKEG EMGTPMGELS EPAPUOLOVTOL GLVNOMG GTO KATOTTPA TV POTICTIKMOV GCOUATOV 1)
TOV GLUGTNUATOV EAEYYOL TOV NALOKOD PMTOG, emTVYYAVOovTag avénon 10-20% g
QOTEWVOTNTAC. AVAAOYQ, Ol ATOPPPOPNTIKEG EMGTPOGELS PPiGKOVV EQAPLOYT GTA
QOTOROATAIKA TETAGHOTO, BEATIOVOVTOG TNV A0S0 TIKOTNTA £G 5%.[8]

3.1.5 Emotpmosic Ogpuikne tpootacioc omtd TNV nAlakn aktvooiia

Eivai diaitepa d1a0€d01éVN 1) Ap1OT TOVG OE YOAAIVEG TPOGOYELS KTipimV. Ta 1o TPOsEIAn
VAKE oTNG TNG Kot yopiog ival ot VIEVEG TOV S10popomTolovY To Babud dopavelog Tov
voroTivaKa. ATOTEAOVVTOL OTO LOVTIKN EXIOTPOOT EAAPPAOS QYDYLUTN, OTOTE 1| pLOION TNG
dpavelag yivetar pécw dakdntn. H texvoroyio avantdcoetal mpog avtn T Kotevhuvon tov
VAMKAOV [ 0EpUOTPOTIKEG 1OLOTNTES, TOL OO AVTIOPOVY AV TONATA, OTOV 1) Beppokpacio vrepPel
éva mpokabopiopévo 6p1o.[9]

3.1.6 Avtoxafap1lOuevol VOAOTIVAKEC

Ot avtokaBaplopevol VAaKomivakeg 0peilovy TNV 1010TNTA TOVS 6TV EMKAAVYT S10EEBT0V TOV
TITOVio, TOL PEPOLV GTNV EEMTEPIKT] TOVG EMPAVELR. AOY® TOV YEYOVOTOG OTL TO 10EEIO10 TOV
Titaviov €Yl TN LOPON AEVKNG GKOVIG, ¥PNOUYLOTOLOVTOL VOVOCSHOLLOTIOW TThyovg 15
OIGEKUTOULVPIGTAOV TOV LETPOV £TGL, MOTE VO TOPAUEIVEL S1APOVIG 1) ETPAVELL TOV YVOAL0D. Ta
VOVOSOUOTIONN QU TO OTOPPOPOVY TNV LILEPLMON OKTIVOROAI, TPOKAADVTAG SIEYEPTT TOV
niekTpovimv Tove. MEGM KOTAAVTIKGOV OVTIOPAGE®YV UTOPOVV VO SLOUGTOVV TO, LIKPOGMULATIOW
TOV pOTOV. AGY® TOV DOPOPIAKAOV 1O0THTOV TOV S10EEWDI0L TOL TiTOViov, TO VEPD TNG PPoYNS
AMADVETOL GE OAT] TNV EMPAVELN ATOLOKPVLVOVTAG YPTYOpa Tovg pOmovg.[10]
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Ew. 2. O awtokaBapilopevoc varomivakag pe emtkaivoyn dio&ediov tov trtaviov[11]

3.1.7 Hiektpoypouikoi vaAoTivaKec

H vavotgyvoloyia avamticcel T€66EPIS GTPATNYIKES Yo VO EUTOOIGEL TO MG Kot TN BeppdtnTal
Kot voL EAEYEEL TO NALIKO QMG KOL TNV EVEPYELNKT] KATOVAA®ON €vOG kTipiov. Epapuolet
EMOTPOCEIS AETTMOV TAVIDOV GTNV EMUPAVELD TOV VOAOTIVAKO, TO OTTOL0 AELTOVPYOLV MG GIATPQL
Kot 6gv apnvovv TV vEPvPOHpN axtivoPforia va Tov dtamepdost. MedetdvTon ot OeproypOUIKES
TEYVOLOYIEG IOV PETOPAALOVV TIG OTTTIKEG 1O1OTNTES TOV VOAOTIVOKA OVAAOYa e TN Bepprokpacio
10V TEPPAALOVTOC, £TGL DGTE VO TOPEYOLY Beppkn LOVMOT| 6TIG VYNAESG BepLokpaciec.
EmumAéov, potoypouikéc texvoloyieg netafdAAovy TIC OTTIKES WO0TNTES AVAAOYO LUE TO TOGO
G mpoointovcag NAaKN g aktvoBoiiag. H eotodiomepatdtnTd TOUG HEUDVETAL LE TNV ADENOT)
™G £VTAONG TNG PMTEWVNG AKTIVOPOALNG. AVOTTOGCGOVTOL NAEKTPOYPOUKE ETICTPOUOTO TOV [LE
TNV €QOPLOYN NAEKTPIKOD PELLOTOG LKPNG TAOMG 08 oTpmdon o&edimv folppapiov yivovtal o
adlPOVY LE TO AT EVOG KOLUTLOV.[12]
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Ewc. 3. HAektpoypopkoi varomivakes pe puOuldpuevn drapdaveto o&ediov Borppapiov[13]

3.1.8 Navoteyvoroyia kot EOAO

H ypnion ™ vavoteyvoroyiog amoteAel pio mpoyLatikny evkoupia yo v ovamtuén KavoTopmy
npoldvtev ot Propnyavia tov EHA0L, Ta omoia Oa HeudGoVY dPaCTIKE TIS dumdveg
eneEepyaciog. Av kot to EOAo givor avBekticd kot 1oyvpd amd T EVOT Tov, 1 LTaifpia £kBeon
pmopel va vtoPRAcEL TIC PLGIKEG TOL W1OTNTES KAOADS Kot TNV ausOntikn Tov opopeid. ' v
OVTILETOTION QLTS TNG TPOKANGNG £xovv avamtuydel véa emotpdpata yia Tig EOAMvEG
emodaveles. Ta véa mpoidvTa vavoteyvorloyiog - Tov givorl S1eTopES TOAVUEPDY -
adtaPpoyomotovy Tig EOAVEG empdveleg d1E1GOVOVTOS Padid GTOVG TOPOVS TWV EMPAVELDY KO
EMTLYYAVOLV YNUIKY] TPOTOTOINGCT AVIIOPMOVTOG LE TO SOUIKE GVOTATIKE (KuTTOpivT, Atyvivn,
NUKLTTOPIVES) KOOGS Kot emkaAdTTOVTOG TO LKpoividta tov EKAov. Etot, Bedtidvoviat 1060 ot
UNYOVIKES 1010TNTEG, OG0 KVPIMG 1 O106TAGL0KT 6TaBEPITNTA (GLPPIKVMOON-O10YK®OT]) TOV
Eviov. Katd cuvémeta, ta ameipog kpd vavosmpatiow «vthHvouv» TNV ToAD HEYOAN EGOTEPIKN
eMPAveLn, ToL ELAOV e£acPAMIOVTOS TV ATMONGN TOL VEPOD 1) TNV ATOUAKPLVGT) TOPOYOVIMOV
duPpmong pe ymuég duvapuelc. 'Etol emrvyydvetal onpoviikn tpootacio tov Ehiov. H
TPOcTAcia AVt eaiveTor 0Tt Ogv ennpedletal amd TPP, UNYOVIKY KATomdvnon, NAokn
emidopaon N GAAN eBopd. Emionc, e€acparilet kot BeAtiopévn avtoyn ot ynpavon, Oni. e
amAd Aoya eEacaiileTon peydin avtoyr (euoikn SlapKewr) 61O ¥POHVO, TOV UTOPEL VO PTAGEL
kot to 10 ypdvia. Mo T KMpatikég cuvOnkeg TG xOPAG LOG - 01 0TToleg Elval «TTOAD SOVGKOAEC)
v To E0A0, aivetal 0Tt 1 vVIEPLOONG NALaKY axTivoPoAia dev emnpedletl TV v AOY®
TPOCTOGin, OVTE TPOKAAEL pHeTaYpOUATIGHOVS (T.Y. Kitpvo ypdua). Ta okevdopata avtd dev
dNpovpyovy PN (coating) TNV EMPAVELN KOl GUVETMG OEV OAALOLDOVOLY TNV OAN ELPAVION TOV
EMPAVEIDV, WGTOGO0, GE TOPATNPNGELG NAEKTPOVIKTG LKPOGKOTIOG G LLOKPOLOPLOKO ETIMESO
Exouv Katoypagel LETOPOAEG GTNV OPYITEKTOVIKT VTTOSOUN (LLIKPOSOUT]) TOV EVAOV.
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Emyeipovrog va mopabécovpe Tov TpOTo e TOV 0t0i0 0WTd To. TPOIGVTO TPOTOTOIOVV TNV
wavotta oafpoyns Tov EOAVOV emEaveldV Tov epapuodlovtal, o Aéyape ott gival
oKeLAGHATA VYPNS LOPPTS — LE BAoT TO VEPD - TOV AVaTTOYONKAV LE ATDTEPO GTOYO VO
emTOyoLV TV adtafpoyonoinon twv «evaictntovy EOAvav emeaveidv. H popepomroinorn mov
dtabéTouv (dleoTappéva Tepoyidte og VOATIKA PHEcA) To KaoTd tKava vo epaproctody evkola
ne ) Ponbeta porov N mvéLov, 1 akdpa Kot pe yekacpd. H anotedespatikny cbvieon tov
OKEVOGUATOV AVTAOV EVAVTLO GTO VEPO KOl TIC OAAOLDCELS KOL 1) VYNAT DOPOATOONTIKOTNTA TOV
oV TPocodidovy Paciletarl otn vavoteyvoroyio aveEApTnTa Ao TIG EMKPATOVGES
ePPAALOVTIKEG GUVOT|KEG, EVD OV EMPEPOLV AAAAYEC 0VTE GTO YPDUA, 0VTE GTNV VOT), OVTE
OTN CTIATVOTNTA TOV EMPAVEIDOV TOV E0A0L. To onuavtikdtepo glvat OTL Ta GKELACULATO AVTE
Bacilovtatl 6To vePO, deV TEPEXOVY OPYAVIKOVS SHAVTES Kol OgV glval eTKivovva Yo TO ¥PNOTN
Kot to epIarrov. [oapd v vynAn texvoroyio TOVE, TO KOGTOC TOVG Elvar yapunAdTEPO,
Aoppévovtag vodyn TG TPOTOMUEVES 1010TNTEG Kot TO VEO ¥povo {ong, amd 1 € ava T.p1.
EMPAVELNG EPAUPLOYNG AALL TPOPAVESTATO TPOGIIOOVV VYNAT TPpooTIOEUEVT a&io otV EOALVT
KatookeLn.[ 14]

Ew. 4. YymAn vdépoammdntikdtnto EOA0L EMKOAVUEVOL e VAVOsOUOTIOw.[15]
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Ew. 5. Navoteyvoloyia yio amoppo@ntikég EOMVES EmPAVELES e A EQoproyn.[16]

3.1.9 Boopéc-umoyiéc d10€£1diov Tov Trtoviov

"Eva cuyvo mapddetypa o€ avt ) katehBvvon givar ot fagég-umoyiég mov £xovv Bacikd
oLGTATIKO TO J100€1010 TOV TITAVIOV, IKOVO VO LELDGEL TOVS OTULOGOOPIKOVS POTOVG KOl VL
¥pNoLonomBel ¢ OmOPPLTAVTIKO Y10 TO GIATPAPIGHA TOV TTEPIPAiAovTa ydpov. Ta mpoidvta
VYNNG TEYVOAOYIOG UTOPOVV VO AVTIKOTAGTHGOVV TIS GUUPATIKEG BapEg TOlY MV, EMTVYXAVOVTOG
KOADTEPT TTOOTNTO EGMTEPIKOV AP, diYmG va TpokaAoVV aArepyiec. Enitevypa amotelei 1
dnuovpyia evOg Un TOEIKOV EMGTPOUATOG, TOL £lval o€ BEom O)L LOVO VO GTAUOTNCEL TV
EUPAVIOT] LUKNTOV, 0ALY VO KATOSTPEWYEL OKOUO, KO TO avTIBLOTIKA avOEKTIKA Baktnpidia Tov
gvpiokovtol og voookopeio Kot atpikovs Baidpove. To véo cuotnua dev emPapivel Tnv
E0MTEPIKN ATUOGPALPO, EVD TPOGTATEVEL TNV avOpdITIVY LYEia Kot To TepPdrdov. Te avtibeon,
pe 11 cvpupartikég faeéc, Ta cvotatikd dev eEatpilovtat, Kabdg ta vavoudpia gival otépeot
OpPYOVIGHOL KO 1] TPOGTATELTIKN TOVG Agttovpyia dev vroPabuileton dmwg pe Ta Proktova. H
amovcio PLOKTOVOV, SIHAVTMOV, VIEPTANCTIKOTOTMOV Kol GUVINPNTIKAOV e£ac@aiilel 6Tt kapio
ECMTEPIKT ATUOGPALPIKT] pOTTAVOT) 08 Ba TpokAnOel and Paon. To enictpopa sivor doiekto
nmopéyovtag 1ot kol aceaiela [ 17]. Epapuoyég tétoimv Pagov-pmoyidv £xovv Bpebel o
vocokopeia, og Te{00POLLN,CE EWOIKA EMOTPOUEVO KEPOUUIOID OTEYDV KTA.
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-

Ewc. 7. [TeCodpopia 010&e1diov Tov TITaviov Tov amodopel TV atoc@alpikn pvmavor).[19]
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Ew. 8. Yrnepudpogiha kepaplida 6TEYOV IOV AMOLOKPUVOLY TO VEPD TS Bpoyns.[20]
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3.2 Xp1fon YMKOV Kol KOIVOTOR®V 00UIKAV VAIK®V 6€ 00UIKA GVGTOTIKA

[Tapd ta TpdcEaTO EVPAUATA Y10 TNV TEPPAALOVTIKT TOVS TOEIKOTNTA, TO, VOVOLAKA OTTMC TO
O10&E1S10 TOL TITOVIOV, YPTCLOTOLOVVTOL EMICNG G CLGTOTIKA GTN TOPAYWOYT SOUIKDOV
KOTOOKEVOOTIKOV GTOYEIMV-eE0PTNUATOV, KOTACKEVAGUEVO OO OTAMGUENO CKUPOOENDL,
YOTEVUEVA LETAAAD KTA. AVTN 1) TEYVIKT] WTOPEL VO £XEL EKTANKTIKA ATOTEAECUATO OGO QPOPAL
T1G aVTOKAOAPILOUEVEG EMPAVEIEG TOL GKLPOOEUOTOC Kot EMIONG UTOPEL Vo PEATIOCEL TIg
AvTIOPPOTIKEG 101OTNTEG, TNV TAAGTILOTTO KTA.

3.2.1 Zxvpddeuo Tx-Active

Mia epappoyn pmopovue vo. evtoricovpe oty Misericodia ekkincio otn Poun, n omoia
KOTOOKELAOTNKE amd AeVKO poToKaTaATIKO Tolévto. H etaupeia Italcementi axodovOnoe v
avATTLEN TOL £PYOL KOt TPOPOSOTNGE TO EPYO LLE TEXVIKES KATAGKELNG KO VYNANG TEXVOLOYiaG
dopkd vAKA petald tov omoimv kot to toévro pe ovopacic TX ACTIVE. To TX ACTIVE
etvar pior oTOKATOAVTIKY 0Py Yo TO TPOIGVTA TGLUEVTOV TO OTTOL0 LTOPOVV VO LELDGOVV
0pYOVIKODG KO 0vOPYavous pOoLg mov sivan mapdvieg otov aépa. H amoteleopatikdtntd tov
&xel dokpaotel d1eEodikd Kot ToTomoteital and onuavikd aveEdptnro epguvnTikd kévipo. H
ouvBeon Tov givan to amotédeopa 10 €T Epevvag, SOKIUES KO EPUPLOYES TTOV
npaypatorotovviat and CTG, Teyvikd Kévrpo Group, pia etoupeio tov Opidov Italcementi, 1)
omoia £yl 00NYNGEL GTNV TEMKT] TVTOTOINGT| TOV dpacTiKoy cuotatikoV. H Italcementi £xet
Kéver awtd 10 LAIKO va dlatifetor 6g OLOKANPO TO TOUEN TOV KATACKELMOV Ol 0T0lEg €T £fvan o€
Béom va TpocPEPovV TPoToVTa Le VYNAGL TPOTLTTA TOOTNTAS. ATO TV TPMTN XPNCILOTOINoN
g ot Poun, n avértuén kot n ertioon avtod tov ToToL To1pévton vapée paydaio. Tétow
VOVOTGLUEVTO GUVIPELOVY OMTOTEAECUOTIKA GTY] Ol TPNOT TS KOBapOTNTAS TOV EMPAVEIDV. To
EMIMEDO PMTOIPACTIKOTNTOG TEPPAAALOVTOC EIVOL TETO10, DGTE VA VITOYMPEL TIC OPYOVIKES KOl
avOPYOVES 0VG1EG TOV lvar LTEVOLVES Y1 TN pUTTAVET TOL aépa. X pio peydAn moAn Onwg To
Middvo, o1 epeuvnTtég £x0VV VTTOAOYIGEL - BAGEL TOV OMOTEAECUATOV TOV SOKIUADV — OTL EQV
KaAOTTOULV 10 15% TOV 0pPaTOV TV AGTIKOV EMPAVELDV UE TPOidvTa OV TEPLEYoLY TX
ACTIVE 0a emtpanei n peiowon g pvmaveng nepimov 50% [21]. H Misericodia, éva tétoto
SLUPBOAKN G oNpaGiog KTIPLo amaitouse E01KNG katnyopiog okupddspa, oyt Lovo amd amoyn
LUNYOVIKOV 0VTOYDOV 0AAL Kot SIAPKELNG TOV POTEWVOD AEVKOD YPDOLUATOG, ST POVTOS TN AGym
TOV KOl TNV KOUWT peavion Tov. H potokatadidon peudvel dlopopovg pumovs Onme .y.
KOLGOEPLO OO TOL VTOKIVITO, EKTOUTES OO OIKLOKE GLGTHATO BEPUAVONG, EKTOUTESG
ANUIKDOV 0VG1OV 0md PLOPUNYOVIKES O1EPYUGIES KO TO PLTOPAPLLAKO, TOV EPYOVTIOL GE ETOPT LLE
EMLPAVELEG TOV TOUEVTOV Ko TOVG petatpénel oe afrafeic ovoieg, yeyovog mov dwatnpel v
apyIKn EQEAVIOT) TOV KTipiov. [22]
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Ew. 9. Misericodia ExkAnoio ot Poun, oxvpddepatog Tx-Active ,2003, apy. R. Meier[23]

Ew. 10. Ecotepikd exkAnoiog pe €viovo Aevko ypopo and to TX-Active[24]
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3.2.2 NavoydivBoac Mmfx2

Mia 6AAN epappoyn| avaeépetatl 6to Katdotpopa g yépupag lowa otig HITA, oty onoia 1
LETAAAKT] eVIGYLON TNG TAGKOAG CKUPOJEUATOS VIEGTN VAVO ENEEEPYAGINL [LE GTOYO TNV
avATTLEN AVTIOPPOTIKOV 1010THTOV KAODS KO UNYOVIKOV SUVATOTHTMV HECH TNG XPTOTG TOL
vavoydivfo MMFX2. O MMFX2 givatr moAd avBektikdc ot d1dPpmon kot o€ TOAAEG
TEPMMTMOGELS AVAOTEPOG ATO TOV GLUPATIKS YdAvPa 650 apopd TIC WOOTNTES: avTOoXN,
amoppOPN oM EVEPYELAG, GKANPOHTNTA, EVOPAVCTOTNTA, OAKIUATNTA, SIUUOPPOCIUOTNTO.
Emumpdobeta, o vavoydAvpog avtdg eivar otkovopukdg oTny mopaymyn Kot 6T Tomofétnon tov.
O MMFX2 yéAvfog omoktd TNV eVIGYLUEVT OVTIOOPPOTIKY TOV TKOVOTNTO OO TO OTOTELEC LA
NG LKPOSOUNG TOL KATA TN ddpKeELa TNG Topay®YNS Tov. H 1816kt cvvBeon tov vAkol Kot
01 J100KaGTIEG TOPAYMYNG EAOYLGTOTOLOVV T ONLovPYic. LKPOYOABAVIK®OV KUTTAP®V, TOV
GULVEIGOEPOVY CTUAVTIKA GTNV EvapEn Kot ETLTA)LVON TG OPpaTikng dpactnpotntag. H
VYNAT VTOYN TOL, TOL TAPEYEL T OLVOTOTNTA Yo EE0IKOVOUN O KOGTMOV KATAGKELNG Kot
VAKAOV LE TNV amAoToinoT| TomofETnong TOL GKUPOOEUOTOS, WG ATOTEAEGLLO LEYUADTEPOV KEVOV
amooTdcemV o€ Papld omAopuéva otkodounuata. Exiong ,mpoceépetatl n duvatdtnta peimwong
KAALYNMG GKLPOSEUATOC OV amolTeiToL 68 EoUPETIKMG dtaPpmuévo meptpdiov. [25]

[ =

Ew. 11. Katdotpopa yépupag otnv IOWA, HITA |, vavoevioyvpuévog ydAvpag , étog 2011.[26]
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3.2.3 Yypoc ypovitng

Or emompoveg avéntuEav Eva vEo SoUKO VAIKO Tupipayo to onoio avtameEépyetal pe entrvyio
oe 1100 Babpote keloiov. Amotereitan Kuplwg omd avaKLKADGLO DAKEA Kot Etvat 610 1510
eminedo eveMélog e o oxvpodepa. O VYPAS YPAVITNG TPOCPEPEL EVAL CNUAVTIKO EMITEVYLLO GTN
peimon tov Kvdvvov Tupkaylds ota Ktipto Kabdg dev ekpryvutal o vynAég Bepokpacieg
omwg cvpPaivel 6To Koo orkvpddepa. Emmiéov, pmopet va avtééel oe vyniég Beppokpacieg yio
LEYAAES TEPLOOOVE, TPOGPEPOVTOS YPOVO GE TEPUTTAOCELS EKTAKTNG ovayKNS. O vypog ypavitng,
0 0T010G YPNOUOTOLEITOL MG EVOALAKTIKO GLGTATIKO TOL GUUABOTIKOD CKUPOIEUATOG OTN
KOTAOKELT KTIPlV, amoTeLel VOVOLALKS Kot 1) GLGTAoN ToL Kupaivetat amd 30% emg 70% amd
AVOKVKADG O VAKE Tpogpyopeva kKupiwg and Bropnyavikd arndpinta. To mpoldv avantdydnke
ano to movemotnuio Sheffield Hallam xon givan di100éo1po amd v etarpia Liquid Granite Ltd.
To vAd ypnoyomoteital amd ToALOHS OPYAVIGHOVS GE SLAPOPO OTKOIOIKA GYEOLN KAOMDS £xEL
aE10AGYNOT TEGGAPOV MPOV, KATL TOV CTHOVEL OTL TOPEYEL LYNAO £MINESO TPOGTAGING GE
nepintwoels oOTIAC. Ta dopkd otoryeio amd vVYPO Ypovitn, ¥PNCOTOIOVV AyOTEPO AT Eval
TPITO TOL VAIKOV, GUYKPITIKE [LE TO TOIUEVTO. AVTO EYEL TO TAEOVEKTN O LEIMONG TOV
TOPOYWYIKOD KOGTOVG Kol €iong Helmwong Tov avOpaxikoy amotummdpatos. [a mwapddetypa o
oTOOLOVG TOPAYMYNG NAEKTPIKNG EVEPYELNG, GE EYXDPLOL KoL EUTOPIKA KTipta KTA.[27]
Epappoyég tov vypod ypavitn propet va det koveig oto Olopmiokd xwpid Tov Aovdivov Tov
2012 ko oto Epmopicd Kévrpo Stadtforf tov Aovdivov.

Ew. 12. Epmopikd Kévpo Stadtford pe ndtopo and vypo ypovitn.[28]
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Ewc. 13. Ohvpmioxd Xwptd oto Aovdivo, Olvpmakoi Aydveg 2012, ypnon vypod ypavitn.[29]

[dwaitepn mpocoyn mpémet va diveton 610 TS 1 Kovotopia dev avtiBaivel Tovg GTOYOVS TOV
o010V KO TNG GTOVIALOTNTOS TOL OIKOJOUNUOTOC. XE OELOTO AVAKOIVICEDVY Y10 TOPASELYLLOL
OOV £VO GUGTN LA TPOKELTOL VO, EMLGTPEYEL GTNV APYIKT] TOL KOTAGTOGT, 1| XPNoN
EMOVAGTOTIKNG TEXVOLOYiOG OTS TOV VYPOV Ypavitn mpénel va Aappdvetar coPapd vedym.
Xpnoiponownvtog pio té€tota texvoroyia og Eva dounpa 1 evPHTEPO YMPO LE VITOSEESTEPT N
TAPOdOCIOKT TEYVOAOYIO UTOPEL VO OVEL MG ATTOKALGT] TOV 1GTOPIKOV TEPLEYOUEVOL TOV
ovotratog. Ot unyavikoi @€povv v vBHVN cu{NTNoEMG e TOVS OVAOOYOVG-TEAATES Y10l TO
TpoPApa. Xperaletal etMkpivelo dGTE vo ETMAEYOVV 1 VO amopplefody KoTaAANAN TPOTOVTA
YL TNV TPOoSPAESTEPT AOGN. O VYPOS Ypavitng, MG AVIIKATACTATNG TOL GLUPATIKOD
OKVPOJENATOS, OPEIAEL VOL XPNGLOTOLEITAL TPOGEKTIKA Y10, TNV OTOPLYN TNG KOTAGTPOPNG
16TopIKNG onpaciog pvnueiov. Kot avtd enetdn to okupddepa amotelovoe Pacikd dopukd vAIKO
o€ moALamAEG epappoyég kot agloonpeiota ktipia. To ITdvBeov ot Pdun, 1o omoio ytictnke
P omd TEPimov S0 YIMAdES xpOVIA, XPNOIUOTOLEL GKLPOSENN GTO dtdonio BOA0 Tov.
AvtikafiotdvTag To e vypo ypavitn, and T pio Bo avéave Tig avtoyég Kot Ty otabepdtnTa
Tov, and TV GAAN Ba dAdale TV onpacio evog tétolov vaov.[30]
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3.2.4 Yuxd odrhaync odonc (YAD)-(PCM)

H avdntoén cvokevdv amobrkevong evépyelog, amotelel pia evépyela n onoia givor e&icov
ONUOVTIKN HE TNV ovVATTTVEN VEOV TTIYdV evépyetac. H amobnikevon e evépyelag o KOTAAANAES
HOPPES, O1 OTTOIEC LTOPOVV GLUPOTIKA VO LETOTPUTOVV GTNV ATOLTOVUEVT] LOPPT, Efvar Lo
TaPOVGA TPOKANGT] GTOVG GLYYPOVOLS TEXVOAOYOLS. H amobrjkevon evépyelag petdvel Oyt povo
™V avTietoyio petad g Tpos@opds Kot e {Rong, oAl Kot BeATidvel TV amddoom Kot
NV 0E0TOTIO TOV GLGTNUATOV eVEPYELOG Kat dtadpapatilel onuaviikd poAo otn dothpnon g
evépyetag. Odnyel oty eotkovounon TV KALGIH®Y Kot KaO1GTE TO GUGTNLA TO OTOSOTIKO LUE
™ HEIOT NG OTATAANG EVEPYELNG KO TO KOGTOG TOL kKe@aiaiov. ['a mapdaderypa, n
amofnkevon Ba Pertidoel TV amddoom TG LOVADAG TOPAY®YNG NAEKTPIKNG EVEPYELOG OO TNV
1GOTEOMGN POPTION KO LEYOAVTEPT amOoTEAEGLATIKOTNTO O 0Oy ol oty eotkovounon
EVEPYELOG KOl KPATEPO KOGTOG Topay®myNS. Mia amd Tig TeVIKES Yo TV amobnkevon Oepikng
evépyelog tvat n epapproyn TV VAKOV aArayns edong (YAD).

Onoodnmote Koo LAIKO umopet va yopaxtnpiotel ‘aAlayng @AcE®S ¢ KOl ALTY TOV TV
W0 T TNV TPocdidovv ot mepParioviicés Tov cuvOnkes. Eva mpopavéc mapddetypa tétolmv
VAKOV glvat 1o vepo, OTOL aviaroya pe TG TEPPAALOVTIKEG GLVONKEG TOUPVEL T LOPPT] TOV
Téyov, TOL VYPOL Kot TOV aepiov. ZVyypPOva LAIKA dAAAYNS PAGNS ONUoOVPYOVVTUL LEGM
TPOYOPNUEVIC YNOLOKNG TEYVOLOYIOG, OTMG 1] VOVOTEYVOLOYIO, EXOVTOS TO TAEOVEKTILLOTO
EVOVTL TOV GUUPBOTIKOV VAKOV, GTO YEYOVOS OTL TPOSPEPOLY VYNAOTEPT BEPLLKT] yOPLTNKOTHTO.
Ta vAKA aAdoyng edong PTopodv Vo EPOPLOCTOVY GE KTIPLOKA KEADPN EAEYYOVTOG
OTTOTEAECUATIKA TO E0MTEPIKO Depkd TePBaALov.

Ta vAka oddayng edong (PCM) givan "AavBdvovoa vikd arobrjkevong Bepuottog. H
Oepikn| petagopd evépyetag cvpPaivel Otav Eva LVAIKO addalel and oteped oe VYPO, 1 Ao VYPO
o€ o1ePeD. AvTO OvoualeTal pio 0AAXYT OTNV KOTAGTOON, 1] «Qdon». Apyikd, 0VvTd To 6TEPEN-
VYpa YA®D Aettovpyodv 6mwg ta supPatikd VAIKAE amobnkevong, 1 Oeprokpacio Tovg avEdverat,
KaBdG amoppo@ovv 1 Bepuotnta. AvtiBeta Opme omd To cvpPatikd VAKE amobnKeLoNC, TO
YA®D amoppo@ovv kot anerevbepdvouv Bepudtnrta oe pia oxedov otabepn Beppokpascio.
Amobnkedovv 5 edg 14 popég mepiocdtepn Bepuotnta avd povada 6yKov amd O, Tt Ko VAIKA
amofnkevong, Onwg 10 vePD, TotyoTOotio 1) POK.

H AovBavovca Beppdmra, mov amodidovy Katd tnv ariayr ¢dong tovg avoiyet véoug dpopovg
Y0l TNV EVEPYELNKT] EE0IKOVOUNGOT GTOV KTIPLako Topéa (ko oyt povo). Evdeiktikd, coppova pe
GAAEG TTNYEC, M BEpUOTNTA TTOL AITOPPOPATOL OO LI YOWYOOOVION e TAYOG LOALS 3 EKOTOGTAOV, M
omoia Opwc evoopotdvel YAD oe m0cootd 30%, eivar mepinov icodvuvaun e ekeivn mov
amofnkevet £vog toiyog 23 exatootdv amd ToOPA (oTa dpla TV BEPLOKPACIOV AVECTG).

[Mapaxdrto Tapovcidlovtal peptkés amd Tig Tokileg 1010TNTEG TOVC.

Oepkég 1010t TES
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o  KotdAinin Beppoxpacio petafaocng edong.
e  Yynin AavOBdvovca Oeppotnra e petdfoaong.
o  Koaln petagpopd Beppodtog.

Duo1KéG 1010TNTEG

e Evvoikn wooppomia ¢daomng
e  Yynin mokvotnta
o Xounin mieon Tov aTHOD

Xnuikég 1010treg :

e  MoxkpompdOeoun ynukn otadepdtnra.
o yuupatdTnTO HE TO VAIKE KOTOUGKEVTG.
e Agv umdpyetl Kivouvog Tuprarylds.

Onowdnmote Aavldvovca Beppdtra 1§ oot amobnkevong evépyelag AavBavovsog
BepuoTa, ®g ek TOVTOV, TPEMEL VO, KOTEYEL TOLAAYIGTOV Ta €E1G Tpiol GLOTOTIKA:

e ¢va kotdAinAo YA® pe to onpeio ™éng tov oty emBount neployn Oepprokpoasciod,
* o KoTtdAANAN emdvela avToAiayng OepprotnTog, Kot
e ¢vo KoTtdAANAo doyeio cupPatod pe o YAOD.

Ta vAKA oddayng edomng BepUikng YOPNTIKOTNTAS KATNYOPOLOTOLoLVTOL BAoT TOL YMtkoD
TPOPIA GE OPYAVIKA KO OVOPYOVAL LE TO TEPIGGOTEPX VO AVIIKOLV GTN KATNYOpid TV
avopyavov. Ta opyavikd YA®D &xovv og Bdon 10 TeTpélailo Tov TOVg TPOGOIOEL KOt TN
AavBdavovca Beppodtra. 'Evag apBpdg g katnyopiog tov opyovikav Y AD nepiapfavet : v-
aAkdvia, Mmapd o&éa, peBvleotépeg kot Mmopéc ahikodres. Ta avopyava YAD eivor voatikd
dlata Tov £xovv Baon To vepd. Yrdpyet £vag aptOpdg YopaKTPIoTIKGOV TOV TPEMEL Vo AnpHodv
voymv. Ta yapoktnplotikd yio £vo ‘“TEAE10” VAKO aAdayng sivor :

e  Ogppokpacio ahrayng edong o emBount meployn He onpeio ™ENG-KaTyvENG

e  Yynin AavBdvovca Bepuoxpacio Eems (amd oteped 6 LYPO)

e  Mn to&ikd (og avBpdmovg Kot {da) Ko un KapKivoyova

o Eumopikdg dwobéoipa o yopumAés Tipég

¢ Budwonopeva

o  Mikpng 1 KaBorhov gvPAekTOTNTOS (VYNAG onpeio avaeAeEng, xoaunin tieon atpov)
o Avrti-dofpotikd

o Kol otafepomra Katd tov Bepuikd kKOxkAo (oxt veépyoén)

o [lepropiopévn oyKopeTpikn SOGTOAN/GVGTOA KATA TV KOTdyvén-amdyovén

Kripio pe petafarlopeves Oyelg 1 e ototyeio tkavd va tpocoprolovtot GuTOUT GTIG
KOPIKES GLVONKES, ONUOVPYOVV GTUSIOKE 1) BLOKALOTIKY OPYITEKTOVIKT] KO 1] VOVOTEYVOAOYiO
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GTOV YMPO TOV SOUIKAOV VAIKADV, 0VOTYOVTOG VEEC TPOOTTIKEG OTIG KATOOKEVES KOl TN
Oepuropdvoon maykoopine. Ydpyovv vAIKA vavotexvoroyiag Tov potodiayeipoval, yivovtot
o svumayn 1 oAAdovv ypodpa 0tav Ta PAETEL 0 NAL0G 1 Kol «EEVTVay VAIKA Tov c@payilovv
TOL «OVOTYHLOTOY TOL KTIpiov.

Avotoy®dg, Tptv amd T HeYOANG KAILOKOS TPOKTIKY EQAPLOYN QVTNG TNS TEXVOLOYiag, efvar
ATOPOATNTO VO ETAVOOVY TOAAG TPOPANLATA GTO GTASI0 TNG EPEVVAG KOL TNG OVATTVENG.

H aocodirera ko n vyeia tov epyalopévav, Tov tehatdv Kabe etapeiog stvor onuavtikr]. Eve ta
MEPIGGOTEPA VAIKA OAAAYNG (AN OV YPNOLUOTOOVVTOL OTH OOWKn Propunyovio etvor pm
TOEIKA Y100 TOLG AVOPOTOVS Kol TNV TAVid, 1 KATATOoN Kol 1) Lokpoypovia €kBeor oto dépua
TPENEL VO amoPeVYETOL. Xe oyéomn pe ) dwbeon tovg, o YA® unopovv va evamotifevion og
YDPOVS VYELOVOULKNG TAPNG (TOL 0QEIAOVY VO VTTOKEIVTOL GE OLOGTTOVIIOKOVG, TOMTELOKOVS KOt
TOTIKOVG KAVOVIGHOVG) Kot dg Bempodvtar emikivovva amdfinta 1 emkivovva vAkd. Qotdco,
TAPEXOVTOG TO EVEPYELNKO TOVS LYNAO amdOEL0, TPOTYLATOL 1] ATOTEPPMGT OO TNV VYLOVOLIKY|
tapn. Té6co ot mpounBevtég 660 Kot Ol TEAMKOL AMOJEKTEG TOV VAMK®OV OUTOV TPENEL Vo glval
EVNLEPOUEVOL KO EKTTALOEVLUEVOL OGO OPOPE TNV ETAVOYPNONLOTOICT|OT TOVS, TNV AVAKVKA®GT
Kot dfeon Tovg,.

Mepikd vAKa aAloyng edong dtodvovtal o€ vepd Kot eivorl GYeTIKAOS Un To&ikd. AALot glvar ot
vdpoyovavOpakesg, 0QAEKTA VAIKEG TOV umopet va gtvor To&ikd. Qg ek TOVTOV, Ta LAMKA OAAAYNG
QAoNG TPEMEL VO EMAEYOVTOL KOL VO, YPNCULOTOOVVIOL TOAD TPOGEKTIKA GUUP®VO E
KOVOVIGUOVE TUPOTPOGTAGING, TOV OLKOJOUIKO KOVOVIGUO KOOMDC Kol pNYOVOAOYIKEG UEAETEG.
Agv pmopel va givor 6o@d va ypNOYLOTOIOVVTOL EVQAEKTO. VAIKG OAAOYNG @AoNG HEGOH OF
Katowkieg 1 GAAa dnuocta KTipla, AOY® Tov avénuévov Kivéivov Tupkaylds, Kaddc Kot Tovg
Kivdvvoug eEAmAmong TG PAOYNC, TOL Kamvov, Kot T duvatotnto ékpnéewmc.[31],[32]

[atent

energy storage

melting point

temperature

Ew. 14. Avdypopupa petafoing anobnkevong evépyetoc-Oeppokpaciog ota YAD.[33]
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Ew. 15. YA® ywo amoBnkevon Oepikng evépyetog o tafavi.[34]

3.3 Eapetikd eho@pa avOeKTIKE vAIKE

XpNOIHOTOIOVTOG o TPOGHETN TEXVIKY KOTAGKELNC, Ol EMGTNHOVES avETTLEAY pia eEapETIKG
eragpia avOekTikn katnyopio VAK®V. Ot epevvnTéc TPpoPEmovy OTL AVTA TA VAIKA, TO 0TToin
etvat 1660 ehappld 660 10 ‘0gPOTLEN’ KOl OEK YIMAOEG POPES TTO SVCKOAUTTO, IUTOPOVV VO
QOVOHV YPNOLO OTIC AVTOUATOTONUEVEG Propnyavieg. Avt eivor pa véa Katnyopio VAKOV
YVOGTH G ‘UIKPOOPYLTEKTOVIKA LETAVAMKE , EIVOL OTOTEAEGLOL GUGTIUATIKOV EPELVMOV TOL
Lawrence National Laboratory (LLNL) ka1t tov Massachusetts Institute of Technology (MIT).
To VA 0VTA KaTéEYoLV 1O10TNTES TIC OTOlEG € UITOPOVLLE VAL EVIOTIGOVUE GTN VG Kot
emoKk1dlovv maAadtepeg Tpocmdbeleg mopaymyNg mapouolmy VAK®V. To TpofAinua pe ta
ocuppotikd VAKE givot 6T LELMVOVTOL Ol UNYOVIKEG TOVS 1O10TNTEG LE PELDOT) TG TUKOTNTOG TOVG
d1oTL T SOUIKA CLOTATIKE TOVE VITOKVTTOVV LE TNV €Qoproyn eoptiov. Ta véa Opuwme avtd
VAKE, UTOpovV va dlotnproovy 6yeddv otadepn SuoKapyio aKOUO Kot 6€ TOAD YOUNAES
TOKVOTNTEG Kot ThyM. To puoTikd avThg TS EEAPETIKNG AVTOYNG TPOEPYETOL TEPLOTOTEPO AT
TNV MKPOOPYLTEKTOVIKT| TOVG TTaPE amd To GLOTOTIKA TO. 1010, AVTA To GOVTTEP EAAPPLA VAIKE
pmopovv vo avtéEovv Bapog 160.000 popég to Papog toug. To kAewdl yia avth v e€apeTicd
VYN dvackapyio eivatl 6To YeYovog 6Tt OAa T LKPOSOUNUEVE GTOLXEID OTO VAIKA eivar
oyxedlacuéva va un teplopiCovrat Kot vo pn Avyilovv.

3.3.1 Agpotlér

[Ma v Tapoyoyn Tov avOEKTIKOV auTdV EAAPPIOV VAK®V, 01 EPEVYNTEC PN CLULOTOIOVV
TPOCHETN UIKPOTAPAYMYN Y10 VO SNULOVPYGOVY TPLGOAGTATO GTPAOUATO EPAPHOLOVTOS Hia
nowiAio vAK®V. H gpguvntikn opdda Eexivinoe va ypnoiponotel £vo mopniva ToAvpuepos Kot va
KOTOOKEVALEL UKPOEGYAPEG. LTI GUVEYELD ETIKAAVYOV TO TUPNVOL LLE TOAD AENTO GTPOUQ
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petdirov mepimov 500 vavopetpa mhyovs. Kdvovrag ypnon Oeppdtmrog yio va omopokphvouy
TOV TUPNVOL TOV TTOAVUEPOVC, OTEUEVE EVAG VITEPPOAIKA GKANPOG Kot TOPAAANAL TOAD AemTdg
KOIAOG COANVOC OTOTELOVEVOG amtd £GYAPES LeTdALov. EmavérlaPay T dadikacio pe
EMKAALYN KEPAUKOD CTPOUOTOC KOl TO OMOTEAEG O NTOV DAKO Tapopoto pe to ‘aepotlier’. To
‘aepotlEL’, T0 omoio amotelel Eva TOPDOEG GLVOETIKG TOAD EAAPPD VAIKO TOL TPOEPYETAL ATTO
pio TnrTikn ovoia, omd TV ool pe KatdAAnin diepyacio 1o vYPO KOUUATL £xEl avTiKoTaoTadEel
He éva a€plo KoTeiye LEYPL TPOGPATA TO PEKOP TOL TTLO EAAPPLOV GTEPEOD VAIKOV OTOTEAOVIEVO
am6 99,98% aépa. 'Eva otpodpa ‘agpotléd’, Leptkdv YIAMOGTMV Téyovs, T0 onoio pmopel va

EMITUYEL TOAD HEYOADTEPT BEPUIKT] YOPNTIKOTNTO KOl TUPOTPOGTAGIO, GLYKPITIKA LE £Vl
ovpPatikd otePed TOlYO HEYOAOV TAYOLS. Ta TAEOVEKTAUATO OVTNG TG KATYOPlag VAK®V ivat
enpavn.[35]

Ew. 17. Zroyeio amd aegpotléA mupitiov Bapovg 2 ypappapiov vroPactdlel aveta Evo GUUTOYES
ToOPA0 Bdpovg 2.5 Kihmv.[37]
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Ot epguvntéc eAmilovv 0Tt To, VAIKA Oa Bpovv Tpdspopo £0apog 6e dLapopeg Propnyavieg oto
péALov. H katnyopia t1ov vAMK®OV Umopel vo EpOpUOCTEL GTI KOTAGKELT] GTOLXEIMV Y10
avtokivnTa 1 S1oTNUOTAON Kot Vo V100ETNOO0VY Kol GTNV aPYLITEKTOVIKT] KOTOGKELT].

210 TEPIGGOTEPO. OIKOSO LKA VAKA, TPpocOETOoVTaC OUVaUN oNUaivEL aLTONATO TPOGHETOVE
Bapog Kat e oTo TOV TPOTO KATOANYOVHE GE Papléc KOTAGKEVES amd YdAvPa Kot KUPOOENAL.
Elappég kataokevég onpoaivel ) avaykn vo KortdEove Tépa amd To Pactkd VAKE Kot vo
€EETACOLLE TG OOLOVVTOL GTNV TEMKN TOVS HopPN. ['a Tapadetrypa, QLKA VAIKE OTmg
kokKoha {dov 1 To EOA0 £xovV £va GNUOVTIKO TOGOGTO a€Pa. 6T SO TOVG, MGTOGO OUMG
EMEION £YOLV GLYKEKPLUEVO YEMUETPIKO HOTIPO, TOL VAIKA dLoTpovV TV avTOy1| TOVG
Topapévotas erappid.[38]

EmnpocHétmc, £vo amd To o eVILTIOGIOKA YVOPIGUATO TNG TOPAY®YIKNG O1001Kaciag, Elval TO
YEYOVOGS OTL ALTA TAL VAIKE Uropohv va ‘eKTum®mBovy’ KvovTag xpnom £vOg E101KOD EKTUTMTY).

3.3.2 I'pooévio

To ypagpévio givan emineda and LovosTpOUATIKA dTopa AvOpaKa KoAd GUCKEVAGUEVO GE Eva
dwedtdotato (2D) mAéypa kuywelomv kot amotelel factkd oToKElO Yo TV 01KOSOUN O
YPUPITIKOV VAKOV OA®V ToV dlactdoemv. Mropel va etvar kAeiopévo e 0D poviepévia,
ToMypévo og 1D vavocoinveg i atolfalovtot o€ 3D ypagit. Eva onpavtikd frpa tpoddov
oTNV EMGTHUN TOL Ypapeviov pbe dtav o Andre Geim kot o Kostya Novoselov 6to
[Mavemoto tov Méviceotep katapepoy vo eEGYOVV LOVOUTOUIKOV TAYOVG KPUOGTAAAITEG
(Ypapévio) and akatépyacto ypagpitn to 2004.

O1 povad1Kég NAEKTPOVIKES 101OTNTEG TOL YPOPEVIOL TOPEYOVV L0 ATPOGIOKNTO LEYAAN
adtopaveln Yo piol ATOUIKT) WOV GTPMOCT), LE EKTANKTIKE oA TIUn: amoppopd ~ 2,3% tov
AEVKOV @MTOC. AVTO glval GLVETELX TNG AIGLVNOLGTO YOAUNANG EVEPYELNG TNG NAEKTPOVIKNG OOUNG
TOV LLOVOGTPOUATIKOV YPAPEVIOV TO 0Toio avadvKveiel NAEKTPOVIA Kol OTTEG KMVIKNG {dVNG TOV
cuvavtiovvtot petald Toug oto onpeio Dirac mov eivot moloTikd S10popeTikd Omd TIG IO KOWVES
TETPUYOVIKEG cvumayeic (dvec.

To 2008 mpaypatomoteital To TPAOTO TEIPALLO TOL ATOOEKVOEL OTL TO YPAPEVIO Elval TO
GYLVPOTEPO LAKO OV LITAPYEL 6T PUOT|. Ot LETPNGELS £JE1EAV OTL TO YPUPEVIO EYEL OVTOYN
eperkvopot 100 popég peyolvtepn amd 10 aTodAL.

To ypapévio givar evtedmdg d1apopeTikd and T TePlocdOTEPN GLUPATIKA TPLodIdcTATA VAIKE. TO
QLOIKO YPOEEVIO €ivol Vo NUIETAALO 1] LNOEVIKOV KEVOD MUY ®YOG.

[Tpdkertan yio 10 AETTOTEPO KO EAAPPVTEPO VAIKO, TTAYOVS HOAG EVOG ATOLOV, INAad1| TePiTO
£VOL EKOTOUIDPLO POPEG AETTOTEPO OO £V PUALO XOPTLOV, TOV TOAPOAQ QLT Uopel Kavelg va
del oxedov pe youvo pdtt, o TpadTo pe ddotacn 2D, mov onuaivel 6t pmopel va andlwOel 611G
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dVO OUCTAGELS KO 10 EAYIGTY) TTOCOTITO TOV VO KAADWYEL £VOL YATEOO TOOOGPAIPOV, EEMPETIKA
1GYLPO, 16YVPOTEPO amd To dtapdvTt Kot 200 opéc 1oYvPOTEPO Amd TO OTGAAL, LLE EENPETIKN
ayoydtra, ayet Tov nAekTpiopd yiles popég taybtepa Kot KaAvtepa and 10 YaAKO, pe
aveEAvTANTeG eQapUOYEG. Akaimg amokaleitan To «vAKO Oavpuax.[39]

To ypagévio mpoceépet apketég dOuvatdmreg xpnone.H ayoypdmra tov Bedtidvel nv
ATOJOTIKOTITO TV NAEKTPOVIKAOV ESOPTNUATOV, NUOYOYOV Kot NAOKOV Tvakmv.Ot
EMGTALOVEG EKQEPOVY TNV Amoyn OTL Tt Bawpatovpyd LAIKO Ypapévio Ba yticel To péAlov Kot Ha
EMPEPEL OKOUN LEYOADVTEPT EXOVACTOCT OTN Propnyavio omd TV avaKGAvyn Kot Xp1omn Tov
avOpaxovnudatov.H katdAAnin aglomoinon tov, Kabiotd tkav gonvotepn v Topaywmyn
NAEKTPIGUOV KOl TEPIGGOTEPX GTEPED OVTIKEILEVQ,TO OTTOT0L KOTOVOAMDVOLY AyOTEPT EVEYELQL.
EmumAéov, n cvuvinpnon tovg Ba givar eOnvi) ko Ba Exovv KaAdTEPT CLUTEPIPOPA GTO
neppdrrov. [40]

Ew. 18. Tpiodidoratn doun ypageviov.[41]

O1 povodkég 1010TNTEG TOV TPOGEAKVGOV TO EVOLAPEPOV EPELVNTAOV KOl EPYACTNPIOV GE OO TOV
KOGLO KoL 101 YPTCLUOTOLEITAL 1) GKOTEVETOL VO XPNGLOTONOEL Y10 EVIGYLOT TAAGTIKMV,
KaO10TOVTOG TO Oy TOLTOYPOVA, G 000VES TV KIVITOV THAEPOV®V, 0006VES ap1|g, 000veg
TNAEOPOUONG KAT., OTMG EMIONG, O AVTIKOTAGTACN TG TEXVOAOYIOG TLUPLTIOL, Y1l TNV KOTOCKELT
OAOKANPOUEVOV KUKAOUATOV, TUKVOTEPMOV Kol TOYVTEPWV otd ta onpepva. Ki avtég ivor povo
EMAYIOTESG ATO TIG EPOPLOYES TTOV LEAETMOVTOL SIEBVAC.

E&apetikn epappoyn Ppioket emiong to Ypapévio 6€ NALOKA GLGTHUATE AVEAVOVTOG TV
Aod0TIKOTNTA TOL GLOTNILATOG MG Kot 15.6%.[42]

29



Ew. 19. Xpnon ypageviov e potoPolrtaikd nitokd cvotuata.[43]

Ta mponyovpeva xpovia. To Ypagévio Bempodviav mg 1o mo akpPod VAKO 6T0 KOGHO, ®GTOGO
OTN ONUEPIVY EMOYN ETALPEIEG TO TOPAYOLV GE peydreg TocoTTEC. Elfvan Aemtd, eAagp?, otepeod,
E0KOUTTO ayDYLHO Kot PIMKS TTpog 10 mePPdriov. ATotedel TO TO 10YLPO-GVVATO VAIKO TO
omoio yvapilovpe KaO®OG de PTOPOVLLE VO, TO TELOYICOVE TEPULTEPM.

3.3.3 [ep1BoAAOVTIKES EMTTOGELL YPOPEVIOV

Epgvvntég oto Iavemotipio g KaAipopviag avakdivyay 6t ta vavosopatiot tov o&ediov
TOV YPAPEVIOV ival EvePYDS KIvNTA 6€ AMIVES 1] pELLLOTA KoL THOVOLOYOVV VOl ETLPEPOVY
apVNTIKO TEPPAALOVTIKO QVTIKTUTTO GE TEPIMTMOOT anerevfépwong oto vYpo mepBdilov. Ta
o&eidio Tov ypageviov gival po 0EEWB®UEVT LOPPT TOV YPAPEVIOD, £VOL LOVO GTPOUA OO (TOLLN
GvOpaka IKOVOS 1IGYVPA, AYDYLLO KoL EVEAKTOL.

H ypnon tov ypapeviov kot GAA®V VOVOLAMK®V LE BAcT TOV AVOpOKa OTMG 01 VOVOGMOANVEG
avBpaka oavortuccoviot paydaia. [Ipdoeateg Epevveg amodelkvoouy dTt Ta 0EEIdL0 TOV
ypapeviov mhavo va gival To&kd yio v avOpdmivn vyeia.

Me ) cuveyduevn adénon g TapaymyNg TETOLMV VOVOLAIK®OV, EIVal GNUAVTIKO Y10 VOLOOETIKA
opyava, 6mmwg n Yampeoio IIpootaciog tov [1epifdAloviog, va KaTavoncEL TOVG EVOEYOUEVOVS
KvdOvoug. Mg v mapohoa YvmoT 6TO OVTIKEIIEVO, OEV VTTAPYEL TPOSPUTT) TANPOPOpin 6GO
apOPd TN GLYKEVIPMOT| TV VOVOSOUATIOIMV TOV Ypapeviov o1o tepiBdiiov. QoT1000 Yivetal
€0KOA ovVTIANTTO amd 10 ToPeABOV OTL 1| evamdBeon TV VAMK®OV 6€ vYpa TepPaAlovta
uodver v PLoctpdTnTo Kot TV avamtuén Kot LoAOVEL TotKiAwg To meptBdAlov Kot Tnv
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atpocealpa. Oeeilovpe vo eiaoTE TPOANTTIKOT 0GOTOV OMOKTNGOVLE ETOPKT OEGOUEVA TKOVEL
Vo TPo®ONGOLV aELPOPES EPAPUOYES GTO AUECO LEAAOV.

H épevva yia Tov apvntikd ovTiKTumo Tov ypapeviov £yl enelkevipwbel oTn Katovonon g
KWV TIKOTNTOG, TNG OTAOEPOTNTAG KOl TN GVVEKTIKOTNTOS TV 0EEOIMV TOV Ypapeviov g
VIOYEL, Kol ETLPAVELOKE VdaTa. [44]

H mapaymyn kot n xprion tov aepomnKTOUAT®V 010510100 TOV TVPLTIOL Eival EVVOIKEG TPOC TO
wePPAALOV. AV ATOTELOVY OMUAVTIKG ETIKIVOLVA omdPANTO TOV TOPAYOVTOL KOTA TNV
Tapaymyn tovs. H 6140eon tov agpomypatwv eivar amoAdtwg puoikr. Emnpocbétwg, ta
aepomnKTOHOTO d10EE1d10V TOL TVPLTiOL Elvar eviedmg un to&kd kot pun eveAexta. Av Bpouvv
TEMKA TO OPOLO TOVG GE EVLPEIL YPNON WG TPOGTATEVTIKA VAIKA, Oa pmopovoav va ealeiyovy
éva TOAD HeYEA0 TOGO TV aVETIOVUNTOV TAUCTIKOV DAIKOV.

H dwdrokacio dnpovpyiag evog aepomnKTdHOTOC TeEPAapPdvel Tpio TS0 : TPOETOLUAGIO
Celé, ypavon kot Enpavor). Ot dtadikacieg autég cuviOwe TepthapuPdvouy Ty avaueitn
TOEIKAV YNLUKOV 0VGImV Kol avorapiPavouy T dtdyvon EAEYXOUEVOV JAOTKOGI®mY TOV
KATAVIADVOLV TOAD doA0TN. EmmAéov, 10 1ehkd 6Tdd10 GuYva cuvodeveTal omd EVIOveg
depyacieg ENpavong mov HUmopel vo KaTavoADGEL LEYOAEG TOGOTNTES EVEPYELNG KOt dto&etdiov
tov avBpaka (CO2). Epgvva €xet mpaypatorombel yopw amd tn popeomoinon, o kukio Long,
N KATAVAA®GON EVEPYELS, TN KATOVIAMGN VEPOL, TNV AVAKVKAOGILOTITO KO TOV
TEPPAALOVTIKO OVTIKTUTO Ko EMATOCEMV. 26TOGO, TO dEOOUEVE OO TIG LEAETES OVTEG Etvat
EUMIGTEVTIKEG, YEYOVOC TOV K0O1oTA SVGKOAO va, eKTIUNOEL 1| avGTNPOTNTA KoL 1] EYKVPOTNTA TOV
amoterecpdtmv.[45],[46],[47]
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3.4 II0avoi kivouvvor

SVYKPITIKA PE TIC ‘EPLEICS SUVATOTNTEG TOV VEWV OOLK®Y DAIKOV GTNV ETOYN TWV VTOAOYIGTMV,
VILAPYEL TEPLOPIGLEVT KATAVONOT OGO 0pOPE TOV AVTIKTLTTO GTO TEPIPAALOV Kot GTNV
avOpomvn vyeio. Me agopun TNV EAMIN KATOVON 0T, £XOVV TPOGAVATOMGTEL EPEVVITIKEG
npoondfeleg 6€ TOKIAOVG TOUEIC.

"Evog Bacikog Topéag apopd v e€gpevvnon e ToSiKOTTos TV vavovlikov. Eva mapdaderypa
amoteAei N epyacia tov [avemotnuiov tov Plymouth [48], Tov amodeikviet, 6Tt ta.
VOVOGMOUOTIONW TOL 010£€1010V TOL TITAVIOV UTOPOVV VO EXOVV AUECES EMMTDOGELS GTOV EYKEPUAO
KOl GTO VELPIKO GVGTN LA, 01 0Ttoieg umopel va eivat kot Bovatnedpeg[49]. Mia GAAN oyetiky
épevva g to&kodTnTog TOL 810&E1510V TOL TITOviov, Tpoépyetan amd To Ecole Supérieure de
Téchnologie Tov Movtpear[50], amoteléopata aVTG TG EPELVOS VTTOSEIKVOOLV OTL T,
VOVOO®UOTIONN 0V THG TNG 0VGI0G, LTopodV e0KOAN Vo d1E160VGOVV 6TO avOpOTIVO COLA, gite
LEGM TOV AVOTVELGTIKOD GLGTNIATOG 1TE HECH TOL SEPUATOG KTA., YOPN OTN HKPOPVOT| TOV
copotwiov. Emmiéov, ol vavocoinveg dvBpaka, ot 0moiot xpnGLoToloVVIOL GTI TOPAYMOYT
LOVOTIKOV DAMK®OV, avapEpovTal Enions o€ oyetikn PpAoypagia va eivor to&ucoi.[51]

"Evag dAdog topéag g £peuvag, avtipetonilel To Bépa g evépyelag mov oyetileton pe v
TEPPOALOVTIKT PLoOcLdTNTo. XE LT TN KATELOLVON, AVAPEPETOL OTL 1] KATOVAA®GT EVEPYELOG
TOV OmOLTEITOL Yo TNV 6VVOEST] TV vovocouatdimv, eivatl acvpPifactn pe v tpéyovoa
naykoOca evepyelakn kpior. Eniong, amoutoeig yoEng mov eumAékovtal 6TIC Tapomdve
Jd1KaGIES, GLYVA KATAANYOVV GE VIEPPOAIKT] KATOVIAMDGT VEPOL.

[Topd v ev e&gli&et Epevva, TOALL EPOTNUATIKA TOPAUEVOLY OVOTAVTNTO OGO apOpd TG
TEPPAALOVTIKEG OTOTLYIES KOl KIVOVVOUS TOL GLVOEOVTOL LLE OOLUKE DAKG LEG® VTOAOYIOTN
KOl GYETIKEG YNOLOKEG TEXVIKEC. Ol EMOTNUOVEG £XOVV TANPT EMLYVMOOT QVTAOV Kol EXOVV
TPOTEIVEL TNV APVTVIOT| TG TOPOYMOYIKTG OOUIKTG PLOpMyaviag 6 GYEON LE TNV YPNOT TETOU®Y
VAIKOV.

"Eva onpovtikd mpofAnpa tov vavouAKov arnotelel 1 néBodog avdAvong TV vovooopatidimy
tovc. To vVAIKE d1apEpovy avdAoya Le To SN TOVS Kot TO PEYEB0G TOoVg, Ta omoia amoTeEAOHV
oNUavTIKO Tapdyovia 6to kabopiopd g to&ikoTnTag ToVG. 'EAletyn g mAnpopopiog Kot Teov
HeBOO®V Y10 TO YOPAKTNPIGUO TOV VOVOLAIKOV KAHGTOOV TNV VILEPYovGa TEXVOAOYia
eEapeTikd SVOKOAN GTO va. aviyveLHOVV VOVOSOUOTIOW 6TOV aépa V1o TEPPUALOVTIKY
TPOGTAGIOL.

Eniong , n emapxng mAnpoeopia yio tn ynpikn doun omoterel Evav GALO KPIGIHO TapAyovToL Yo
NV TOEIKOTNTO KOOMG Kot 1) EAAYIGTY SLpOPOTOINGT TG YNUIKNG OOUNG , UTOPEL va empEPEL
OPACTIKES AAAAYEG OTIC IOOTNTEG TOV VAIKOV.

e Oha o oTAdL TG vovoTeyvoroyiog Ba mpémel vo AappaveTon coPapd vrdymy N extipnon
TOV KIVOUVOV, GUUTEPIAAUPAVOVTOS TOV Kivouvo ékBeong kot TV mhovotnTa eK0EGEMC,
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TOEIKOLOYIKEG AVAAVCELS, KIVOUVO HETAPOPAS, KIVOLVO HETAGYNUATIOUOD Kol SLVATOTNTO
OVOKOKAMOTG .

O kdxhog Long evog vavovlkod pmopel va BonbNcel 6TV aVTIHETOTIOT TOV TEPIPAALOVTIKOV
KIVOUVOV.

2®0TOG TEWPAUATIKOG GYESUGUAIC EK TOV TPOTEPMV Y10 TNV KATAGKELT EVOG VOVOTPOTOVTOG
UTOPEL VO LEWDGEL TNV TTopaywyn omdPANT®V.

33



3.5 IMoMmtikég Yo 1 dwayeipion Kivovvemy

Ady® ™G TPAGPATNG EIGAYMYNG TOV VOVOLAIKAOV GTIV TOPAY®OY KTIpiwV, dEV VITAPYOLV GYESOV
kaBoLlov Owodoutkoi Kavoviopot yio v dtayeipion Tov Kivouvov Tov GUVOEOVTOL LE TETOLOV
€100VG LAIKAL.

Qo1060, GTPATNYIKA Y€ £Y0VV V10BETNOEL TPOGPATA GE TOALEC OVERTUYUEVEG YDPEG,
TPOGOUVOTOAICUEVE, GTOV EAEYYO TNG VANG TN VOVOKATLOKA Tpog 6@eL0G NG Kowvovioc. Eva and
TOL 7O OLVTUTPOCMTEVTIKA TAPOdElyLOTO G VTN TN KortevBvvon givort 1o ZTpatnyikd Xy€o10 e
E6vumcg IlpmtoBoviiag Navoteyvoroyiag otic HITA, To omoio dnpociedtnke To TEPAGUEVO
DdePpovdpro[52]. To 6papa g ETIN givor éva péAdov 6to omoio « o EAeyy0g TG VANG 6N
vavokAipako, onpovpyel pio eroviotoon otn texvoloyia Kot otn Bropnyavia wov Bo weeinoet
Vv Kowvoviay. Avto 1o dpopo Pacileton o€ TE6GEPIC GTOYOVG -

21: Avantuén pog moyKospiov KAGong £pevvag TG vovoTeyvoroyiog Kot avartuSiako
npoypoppa. O 6tdyog etvar 1 avaTTLEN VE®V TEYVOLOYIDV GTO GUVOPQ Kol SOGTAVPADGELS OO
TOALOVG KAAOOVG, cuumepthapfavouévng g Proroyiag, g ynueiog, g QLGIKNG, TG
EMIGTNUNG TOV VAIKOV KO TNG UNYOVIKIG.

22: [IpodOnon yuo T HETAPOPA VEDV TEXVOALOYIDV GTO TPOIOVTO, Y10 EUTOPIKO KOl dNUOCLO
OperOC.

X3: Avantuén eKTodEVTIKOV TOPMV, EWOIKEVUEVO EPYOTIKO SLVOUIKO KOt 10 SUVOLLKT) DTTOSOUN
Yo TV Tpo®Onon g vovoTEXVOAOYioG.

24: YrootmpiEn vevOuvng avamtoéng g vavotevoroyiog

210 MEPIEXOEVO TOV TETOPTOV GTOYOV, VILAPYEL £vaL CHTNUO TTEPO TOV AALDV EPAPLOYDV, TTOV
avagépeTol o€ o Leyain ovnovyio otn Topaymyn ktpiov, dniadn my aeipopio. e avtn )
katevBuvon 1 avaykn yio v eEETaon TOV KOKAOL {ONG TOV “VOVOLAMK®OV’ Kol TV ¢
EVEPYOTOMUEVOV TPOIOVTOV TG vavoteyvoroyiag, avayvopiletor amd tv EIIN. H tpdodog oe
ot TN KAteLOLVOT UTOPEL VO TAPEYEL AMOVTNGELS GTO TL YIVETOL LETO TV ATTOAVTY] KOTEOAPION
TOV KT1piov, T0 0moio gival Baciopuévo 6e TPOTOVTA TNG VOVOTEYVOAOYIOG, TNV AVAKVKAMGIUOTNTO
TETOLOV VMKV KTA. To akorlovBo dudypappa anetkovilel tnv avOpadmvn Kot teptBaAlovTiKng
ékBeom oto vavovAikd mov pumopei va cupPet 6€ 0TO10ONTOTE GTASLO KOTA TN SLAPKELD TOV

KOKA oL {ong Kot Tépa amd, evOg TPOIOVTOG VAVOTEXVOAOYIOG.
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Raw Material ) Consumer Product Consumer Product End
Production Manufacturing Use of Life
MM
Worker y COnsumer 3
Exposure Exposure

Landfills Incinerators
M
Worker
Exposure

Human Population and
Ecological Exposure

Ew.20. Teyvohoywd eneéepyacuéva vavodika kot Navoteyvoroyio-XuveKTiunon tov KOKAOL
Cong tov Tpoidvtoc.[S53]

Mepikég amod Tig EVEPYETIKEG EPAPLOYES TNG VOvoTEXVOAOYiaG Tov B pmopoHoe va TapacyEL
oTpEN ¢ Procdtrog givor:

1) T0 VOVODALKA Y10l IO Orod0TIKY TOPAymYT| Kol Xpnom g evépyelas (BAETE aAlayNg @AM
VMK®OV)

i1) Tov KaBapiopd Tov vepoL
1i1) TNV TOpay®Y] PLOUNYOVIKOV Kol ELTOPIKOV TPOIOVIMV Kol TPOPIL®V
1V) TNV amoKaTAcTAoT) TV TEPPAALOVTIKOV pOTTeV (PAENE avTokabapilopevo orkupHOEU) KAT

Inuavtikn avamtoén yvopilel | vavoteyvoloyio otn y®pa pog 0mov droyelpileton vovoiAKd Kot
peBodovg pe peydAn emruyio. Ot EMGTHUOVES AVOOEIKVIOVV GUVEXDG TO £PYO TOLG LE TNV
GUUUETOYT TOVG € TOAAE EAANVIKA Ko evpomaikd Tpoypaupata. Eeapuolovror moAttués yla
TNV AvATTLEN KO TPOGTAGIN TNG VAVOTEYVOAOYING KOl TOV EUTOPEVCILMY TPOOVIMV TNG.

210 EPYOOTIPLO TOV «ANUOKPITOVY KATACKELALETOL 1] VEX YEVIA VOVODAMK®OV Kol VOvodlatdEemy
oL B PEPOLVV EMAVAGTOON OTIC KATAGKELES KO TIG avoAvoels. H avakdAlvyn tov tpdmov
dnpovpyiog vePLIPOPOPWV Kot LITEPEAUOPOPOV ETPAVELDV. Anpovpyeiton pol véo vovo-
VN OTNV EMPAVELD TOV VAIKOV, TOV LAMGTO LOtdLEL LE TIG TVEG EVOS DOAVTOV, Y10 AVTO KOt
ovopdletar vavobipavon. Ot emedveleg pmopodv va anwbovv to vepod, Tov Thyo, To Addio Kot
TOVG UIKPOOPYOVIGHLOVS, UTOPOVV VL GUVIEOVV PEYILES TOGOTNTES Bropopiov o TOAD HiKpn
EMPAVEL, EVD TOVTOYPOVA Elval EAeYyOHEVA dtapavels, €€’ ov kot 1 Tpocwvupia “€Evmvec”
emedveleg. Ot epappoyéc stvan dmelpeg: TCAo Kot TAACTIKA TOV dEV AEPDOVOLV, OEV KPATOLV TO
vePO 1 TO AGOL, eV AvVAKAODV TO PMG, OEV TAVOLY TOTE UIKPOPia, Kot O,TtL GALO pmopel va
(QOVTOOTEL KAVELG.
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H opdda cvppeteiye otov 20 Atoyovioud «H EALGda Koatvotopei» mov dopydvecay amd kotvoh
0_2EB kot n_Eurobank ka1 nfjpe to B’ Bpoafeio otnv koatnyopia «Eeappocuévn ‘Epevva.

EmnAéov €yetl éva tepdotio e0pog epappoymv. [Ipocdokovpe Aomdv va yivel YvwoTh o€ TOAAOVS
TOPAYOYIKOVG KAAOOVG e GKOTo TV a&lomoinon g o€ GuvEPYL te avtovg. IIpocdokolpie 1
YVOGN KoL TO VYNAOD ETTESOL OVOPAOTIVO SVVALLKO TOV VIAPYOLV VO, SIOYETEVOOLY GTNV
Kow®via eupuTePa, Ol LOVO TPOPOSOTMVTOS TNV OAVGION TOPAYMYNG VENS YVOGEMS KOL TNV
épeuva .

"‘Epevva tov Epyactnpiov Navoteyvoroyiog tov ATIO, £0e1&e 6T 10 49% TV eMyelpcemv
Navoteyvoloyiag €xetl £€dpa. TNV ATTIKY KOl 1) TAEOYNQi0 TOVS TAPEYEL VIINPEGIES KOl TPOTOVTOL
KoOAPIGHOD EMPAVEIDV, AUEGHOG LETA TTPOiOVTO NavoioTpikng Kot VOAVTOLPYIKA TPOIOVTa
(textile) .

O¢oeig epyaciag and v Navoteyvoroyio 6Tn YOpo. LLog.

To 80% tov vémv Bécemv epyaciog Oa Tpokdyovy amd véeg etatpeieg mov Oa mpenet va
dNuovpynBovv ot yodpa pog kot o apldroc tovg Ba mpéemet 1o mOUEVO OAoTNUA VO EETEPACEL
116 10.000.

AVT0 deiyvouv TPOCPUTES £pEVVESG, MOTOCO OTIMG e&nynoe kat o [1podedpog g OpyavoTiKng
Emutponng tov Aebvoig Emotnuovikot IToAvouvedpiov NANOTEXNOLOGY 2014,
KaOnyntg Ltépyroc Aoyobetiong , ot KavoTOUES EMYEPNGELS 6TOV TOpEN TG NavoTteyvoroyiog
7oV NON AELTOVPYOHV GTN YDOPA LOG LTOPOVV VO ATOTEAEGOVY LOYAO OVATTLENG Ko
AmopPOPMNONG VEOL EEEIOIKEVUEVOD EMGTILLOVIKOV TPOSOMIKOV. Avtifeta ot Oeccaiovikm, n
omoia eEediooetan paydaic ce NANOTEXNOAOI'IKO KENTPO, ot etaupeieg opyoavikadv
NAEKTPOVIKAV £XOVV TO HEYOAVTEPO TOGOGTO, SEVTEPEG EPYOVTOL Ol ETAPEIEG PUPUAKEVTIKMDV
TPOIOVTOV Kot otnVv Tpitn B€om o1 eTaupeieg mov mapéyovy Tpoidvra KadpapiGHoD EMPAVEIDV LE
VOVOTEYVOAOYIKA VAIKAL.

>10 Atebvég IMorvemomuovikd Zovédpto NANOTEXNOLOGY 2014, ot Oescarovikn
ovppeteiyav mepiocotepot amd 1500 epgvvntéc amd 57 yopeg am OA0 ToV KOGHO ,
napovctdonkay 750 epevvntikég epyaciec, mpav pépog 140 epgvvnrikoi popeic kot 280
[Mavemota , evd Tapovoidotray Kot 40 evpOTATKA EPEVVITIKA TPOYPELLLATA.

H Glonatech, pe nAnpn exovouia, Global Nanotechnologies SA, anotelei etaupeion Spin-Out tov
opidtov ONEX HELLENIC kot 19p0Onke to 2009 pe amokAEIoTIKO VTIKEILEVO TN
Navoteyvoroyia. H etaupeia £xel wg okomd v mopoywyn Tpoidovimv vovoTeyvoroyiog
(vavobilka) og gpmopikn KApoka, kabmg kol v mapoyn cvpfovievtikdv vinpeciov R&D. H
etapeio pog avt ™ otyun e€dyet o Tovpkia, Itaria, [Takiotdy kot F'addio. Qotdéc0 Eva gvpd
diktvo cvvepyatdv og H.ITL.A., Zoundia, OAlavdia, AyyAia, ['epuavia, lontavia, Kdnpo, koma
kot Pooia divouv v duvatdmra otnvGlonatech va dievpbvel axodpa TEPIGGOTEPO TOV
KATdAOoYo TV TPog eEaywyn xopmv. Méxpt 1o 2015 voroyiletar 611 Ba £yovv emevovbel
6.500.000 gvp® Yo TV TEPATEP® AVATTVEN TNG ETANPELNC.
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2 yopa pog vrapyovv Havemomuo kot Epgvvntikd Ivetitovta ta onoia £xovv Evrovn
dpaCTNPLOTNTA GTOV TOUEN TNG VOVOTEXVOAOYIOG KOOIGTOVTOG TNV EVOCYOANGT KATOI0L LLE QLT
mo antr. Televtaio apyilovv va avonTOGGOVTAL KOl OPKETEG ETALPELES LLE AMOTEAEGLO TO
OVTIKEILEVO VL YIVETOL TTLO EPAPUOGIEVO dTVOVTAG TAEOV GTOVG VEOLS KATL TEPICTOTEPO ATO Evav
LLOVOJSPOLLO.

270 TOUEN TOV VAIKOV KOt SIEPYUCIDV TAPOYWYNG KATAYPAPETOL GNUAVTIKT EPEVVITIKY
dpaoctnproto. Elvar yopakmmplotikd 0Tt EKONADVETOL GUUUETOYN EAANVIKOV QOPEMY GTO
nepinov 20% TV vpOTAK®OV £pymV Epevvag Kot ovamtuéng. [54],[55],[561,[57]

2T0V VPOTATKO YDPO O TOUENG TNG VOVOTEXVOAOYIOG OmOTEAEL Uiol ONUOVTIKY EMGTAUN OTTOV
£xel OpaoTnPoToOel GNUAVTIKO £PEVVNTIKO £PYO KOl ATACYOAEL SIOKEKPIUEVO ETIOTLOVIKO
TPOGOTIKO. Y TTOPYOLV 0PYOVOUEVE KEVTPO VOVOTEXVOAOYIOG OOV EMTEAOVY EPEVLVEG KO
EPAPLOYEG TOAD LYNAOD KOGTOVG. O1 aVERTUYUEVES XDPES O1BETOVY EPYACTIPLO KO KEVTPQL
VOVOTEYVOLOYIKOD EVOLLPEPOVTOG KO YPNLATOS0TOVVTOL amd Tpoypaupata g Evporaikng
"Evoonc. Eniong, moAld vavoteyvoloyukd kEvipa cuvepyalovtot LETAED TOVS Kot ovVTOAAALoVY
YVOGELS KOl OTOTEAEGILOTO TTEPOUATOV KoL TEXVIKOV. Mepikd otpatnykd TAdva cTov
EVPOTATKO YOPO ATOTEAOVV TAL:

e Report on the European Commission's Public Online Consultation TOWARDS A
STRATEGIC NANOTECHNOLOGY ACTION PLAN
(SNAP) 2010-2015 [58]

e The EU Action Plan for nanotechnologies [59]

e Strategic plan for Niosh Nanotechnology research and Guidance [60]

e Working party of Nanotechnology-Responible Development [61]

e Action Plan Nanotechnology 2015 (Germany)[62]
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4. YHOIAKEX ATAAIKAXIEX I'TA THN ITAPATQI'H KTIPIQN ( 3-D printers, leiser
cutting, CNC Milling)

H tprodidotatn exktdnwon anoterel Eva texvikd (RTNH 0G0 0PopPd TOV OTKOOOMKO KAGOO LE
peydieg tpocdokies. Mia KotvoTtopio Tov dvoilEe To 0pOHo TG LOPPOTOINGNG Kot TNG
TPOTOTOINONG TOV AVTIKEWEV®DV YOpwv pog. H mpdobetn mapaywyn avapépetor otn dtodikacio
ONUIOVPYLOG OTOIOVLINTTOTE GYEDOV OVTIKELLEVOL OTIC TPELG OLOCTAGELG e TOlKiAa VAIKA. Tig
TEAEVTOIEG OEKOETIEC O1 TPLOAGTATOL EKTVTIMTEG YPNCLOTOWONKAV OO TOVG PUNYOVIKOVG Y10l
tayeio @ototHnnor. Me v avénon TpiedldoTaT®V EKTUTOTAOV YOUNAOD KOGTOVS T TEAEVTAIN
xPOVIO, M TEYVOLOYIO LETATPATNKE GE VO KIVNLLOL Kot TOPUAANAG KOTOADTY GTT O10Tapoyn TOV
Bropunyovidv, ToV ETLYEPNCEOY Kol TOV cVUPATIKOV nedddmv mapaywync. [TAéov, 16c0 1
UEYAANG OCO KOl 1) KPS KMULOKOG ETLYEPNOELS EXOVV OOMIGTMGEL T1 SLVATOTNTO, EMEVOVOTNG
o1 véa ynoelakn texvoroyia g ektinwone. H avamtoypévn teyvikn g 1piodidototng
EKTOTOONG, £YXEL OONYNGEL TNV OPYLTEKTOVIKN EVa B0 TAPAKATO GTO TOREN TNG TPOKATAGKELNG
Kot ameAEDEVPMOE TOV APYLTEKTOVA OO T OEGLA TOV TOPUOOCIAK®V TEXVOAOYIMV. H KevTpikn
10£€0L KoL 1] VTOCYEST TAPOUEVEL: 1] AVTIKTACTOGT EVOG TPLEOAGTATOV oYedI0V 1 HEPOS 0L TOV KOt
1N GpeoN TPOTOTOINGY 1| TAPAYMYT| TOV HEG® EVOG EKTVTTMOTN UE OmAN dtadtkacio. Méypt oTiyung,
07O TPAOUO GTAGI0 TOV PPICKETOL O OPYLTEKTOVIKOG KOGLOG KOl 1) KOWV®Vid, DITAPYEL SVoKOALN
070 va TpoPArepBei 1 avtidpaon 6T KovoTopo ot TEXVoAoyia. AVTd £ival TO dvorypo eVOg
VEOL KOGLOV TNG ONLOVPYIKOTNTAG EVOS LEGOV KOTAVOAMTY, £VO TPOTLTO GTNV TOPUYMYIKT
dradkacia, VEEG OLVOTOTNTEG GTOV EMLXEPTULATIKO KAAOO Kot vEa (NTHLOTO GTOVG VOROBETES, TaL
omoia emlNTobV eMmALOV £pevval Kol TPOSTAOELXL.

Kot avaloyia pe tov emtpaméllo eKTVTOT YpoPeiov, £vag TPIodICTOTOS EKTUIMTNG KTIPimV
UTOpEL VAL YPNCIULOTOMGEL VAMKE GE VYPT LOPPT Le 6KOTO VoL Tapdyel (EKTUTTOCEL) £va KTip1o.
Yl o€ vypn popon propet va gtvon gite g mopamdve Katnyopiog tov eEUPETIKA EAAPPLOV
avOEKTIKOV VAMKAOV glte pmopel va mpoépyovtat amd cLUPATIKE VAKE OTTmG TAAGTIKO, YVOAL
TOALOLOT0V, aAOLUIVIO, YOAVPO, POTOTOAVUEPY] KTA, EMEITA KATAAANANG emeéepyaciag.

H pébodog g tprodidotatng ekTommong KTipimv ivol T€6oePIc POPES o YP1YopN Omd Tig
cupupoatikég peBdO0VG KOTAGKEVNG OV TETPAYMVIKO UETPO, KABDS emiong Kot o eonvn, yeyovog
7oL Kabiotd T nEB0SO TG YNPIKNG KATAGKEVNG 1O10UTEPMS YPTCULN O TEPITTMGELS EMEIYOVTOG
KOTOGKELNG KTIPIOV OTMG GEIGUN, TUPKAYLEG KOl AAAEG PUGIKEG KATOOTPOPES. 'Eva emumAéov
YOPOKTNPLOTIKO Efvat PN avaykn TpOSANYNG EPYOTIKOD dVVOUIKOD KOt 1 aviiovyio
TPAVUATIOUOD T} ATUYALOTOC KATA TNV avEyepon piag kotookeunc.[63],[64]

Mia kivéCikn etopeio amédel&e TIC amicTEVTEG IKOVOTNTEG TNG TPLOOIACTUTNG EKTUTTMOONG KAOMG
Kataokevooe pe vrepPoiikd Tayelc puOLovg déKa KaTolkieg og AydTEPO Ol £Val
ewoottetpdwpo. Ktiopuéva xoatd faon omd avakukADOGILO VAIKE, TO KOGTOG TMV KOTOIKIMDY
avtov dg Eemepvaet ta 5000 § doAldpra. Avoiyetar évog vEog dpopog ot pallkn Topaymyn
KTIploV Yo unAov KOGTOVS OTOL Ba S1EVKOAVVEL TNV GTEYOCTIKT KPIoN GTIG AVATTUGGOUEVES
YDPEC.
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‘E€w and ta peydio aotikd KEVTPO, VITAPYEL AKOUOL L0 LEYAAT avayKkn Yo YpYyopm, Onvn
oTéyn Kot 1 etoupio Soptkadv vAK®V Winsun £xet KAvel fripato LTpocTd Le o oAy
EVTUTIOGLOKTY] EMLOEIEN TNG TOYELNG KATOGKEVNG YPNOLLOTOLOVTOS TEXVIKEG ekTOTT®oNG 3-D Yo
va yticet 10 pikpd onitio o€ 24 dpeS, YPNCILOTOIOVTAG KUPIMG OVAKVKADGLO DALKAL.

Avti va ektomovovtot Ta oritia o€ pia kivnon, o Winsun 3-D ektummtig dnpiovpyet dopukd

ototyela amd éva piypa Totuévton/ YoaAlov Tumov UTAoK. To dlaydvia eVicyLuéVo GyES10
EKTOTOONG APNVEL TOALA KEVA ALEPOL Y10 VO EVEPYNOEL O LOVWGST. AVTA T LTAOK ivar
TUTOUEVE GE VO KEVIPIKO EPYOGTAGLO KOl TOYEWMS GLVAPLOAOYOVUVTOL €lti TOTTOVL. EmumAéov,
£YOLV OMOTEAEGLOTIKO KOGTOG Kot lval OIAMKE TPog TO TEPIPAALOV AOY® TWV OVAUKVKADGIU®V
JOK®OV TOVG oToLYEIWV.[65]

Ew. 21. Katoikio Kataokevaopévn HEGm TPLedtioTtatng eKTOT®mONG oo Ty tatpeio Winsun,
Kiva.[66]
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Ew. 22. ITpokotookevacpuéva ototyeio Eom tpiodidotaton ektunmty, Kiva.[67]

H teyvikn g tpiodidotamng ektummong kTpiov £xel NoN epapprocdel oe opropéveg
TEPUTTAOGELS, KATOES OO TIC OTOLES AVOPEPOVTAL TOPAKAT®. TO TPOTO EUTOPIKO KTipLo 6TO
KOGLO KOTOOKEVOGUEVO LE TN SLad1KaGio TG YNk EKTOTmong eivar to Landscape House
oto Apotepvtop. Eivon éva ktipto mov éxel oyfua g Ampidag tov Mobius, to oroio
oyedidotnke and tov Janjaap Ruijssenaars kot ektumdOnke eni tOmOL 0mtd Eva 1EpAOTIO
EKTLTIOTY TOV Kataokevdotnke and tov Itadd Enrico Dini[68]. Avto to ktipto Oa mtapovciootel
o€ pio exkdnimon péca oto 2014. Metd TV €MTUYN KOTAGKEDVT EVOG KAGTPOL LE KOVOTOWO
TEYVOAOYIia Kt TV YNolakn ektonmon[69] o apy1tektovikog KOGHOG ETOALETOL YioL TNV
TPLeO1ACTATI EKTOTTMOOT £VOG duOPOPOL KTipiov ot Mivesota Tov Hvouévaov TTolteidv dmwg
EMIONG KOL TNV EKTUMGN E TO O GLYYPOVA TEXVOLOYIKA LEGA Lol TEPLOYN SVO YIAAd®V
teTpoKkociov (2400) ektapimv mov Ha mepthapfdavovv ktipla axdpa kot tioiva.[70]
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Ew. 23. Landscape House[71]

Ew. 24. Kataokev] KAGTPOL HEGH TPIGOAGTATNG EKTOTOONG KoL YNOLUKNG TEYVOAOYing.[72]
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Ew. 25. "Evog and toug peyaldtepong tplodlaotatong eKTunmtég tov Enrico Dini.[73]
4.1 Leiser cutting — CNC Milling

H romn pe Aéilep (leiser cutting) sivon pio teyvoloyia mov ypnotponotel Eva AELep Yo vo KOYEL
VAKE Ko ypnotpomieital cuvNO®G Yo PLOUNYOVIKES EQAPLOYES KATAGKELNG OAAG £mTiong
Eexivnoe va xpNoYLOTOLELTOL GE GYOAELN, TOVETIGTLLO, HIKPES EMXEPNOELS KOOMG KoL Ao
dpopovg avBpmmovg g youmv. H konn pe Aéilep Aettovpyel katevBovovtag v £€£000 £vOg
ontko¥ Aélep vynANG woyvoc. Ta ontikd Aélep Kot o1 vVTOAOYIOTES Ynerakov edéyyov (CNC
Milling) ypnoyomotovvtot yio vo Katevdivouy 1o vAkd 1 T déoun Aéilep mov mopayetat. 'Eva
TUTTIKO epmoptkd Aélep yia v komn VAK®V Ba mepthappdvel Eva cuotnua eAEyyov Kivnong yuo
va akolovdncet éva CNC 1 G-kdd1ko TOL TPOTVITOL TOV TPOKELTAL VO KOTEL TAV®D 610 LAKO. H
eotiaopévn déoun Aélep KatevbiveTal 6To VAIKO, TO 0010 TN GLVEXELN EITE AMMVEL, KOIYETOL,
e€atpileTon paxpld Exovrog £va Akpo pe pio emeavela vYnAnNg tototntoc. Biopnyovicd Aéilep
YPNOLOTOLOVVTOL Y10, TNV KOTN GUAAWDV EMITEODV VAIK®V OGS EMIGNG Kol SOLKE VAIKE Ko
VAKE coANVOcEDV.[74]

H teyvoloyia Aéilep mopéyel aoLVAYDOVIGTO TAEOVEKTILLOTO Y10 TO LOVTEAD AYNG OMOPAGE®YV.
Eite mpoxetton yio poviéda omitiov €ite yio 10 HOVTELO GLONPOSPOUMOV 1) OPYLTEKTOVIKG LOVTEADL:
Zyedralovtan ta oyéda o€ €va mpdypappa CAD, kot to Aéilep Oa kOyeL pe ) péyrot akpifeia
kot Aemtopépeta. H mepiconn elvan axpipn kot kabapn — Aev amonteiton petayevéotepn
eneéepyaciaL.
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IMa v komn pe Aéilep ko yapacn A&lep apyLTEKTOVIKOV LOVTEAMVY ¥PNCLUOTOLEITON Eva, EVPY
QAGLLO TV VAMK®V : vedopato, cuvieTikd vAKd, Ao, Kamhaud, MDF, PMMA, yaptovi, yopti,
aPPOG, TOAVGTLPEVIO, PUALN KOl TOVIES, OKPLAMKA, TAOGTIKA, Kot TTOAAG GAAQ.[75]

O ApBuntikdg édeyyoc (NC) ivor 1 00TOUATOTOIMNGN TOV EPYOAEIOUNYOVAOV TOV AEITOVPYOVV
HE aKpifelo TPOYPOUUATIGUEVOV EVIOAMY KOl KOOIKOTOOVVTOL GE £Va. LEGO OmOOKELONG, OE
avtiBeon pe eleyyOpevn xepokivnon HECH® TPOYMV XEPLOV XEPL 1 LoxAovc. Ot tepiocdtepol NC
onuepa ivor ot vToAoY1oTEG YnetakoL eAEyyov (Computer Numerical Control), otnv omoia ot
VTOAOYIOTEG TAU{OVV AVATOCTOGTO LEPOG TOL EAEYXOV. ZTO GUYYPOVO GLGTILATO YN OLKOD
eréyyov ypnoyomolovvtar oxédio tomov CAD (computer-aided design) eite mpoypdppota pe ™
BorOeta vrodoyio Tapaywyng oe oxédion CAM (computer-aided manufacturing). Ta
TPOYPALUATO TAPAYOLV EVOL OPYELD DITOAOYIGTY) TTOV EPUNVEVETAL VAL EEAYEL TIG EVTOAEC IOV
OTOLTOVVTOL Y10 VO AEITOVPYNOEL £V GUYKEKPILEVO UNybvnia LEGM EVOC EMEEEPYOCTN KL OTN
ovvéxela poptavetal o€ pnyavég CNC yuo v mapaywyr). Aedopévon 6Tt 0TolooNToTE

ovykekpipévo e&aptnua Oa propovce va amortel tn ypnomn £vOg aptBov SPOPETIKAOV
EPYOLEIV - TPVTTAVLQ, TPLOVIA, KAT, TO GUYYPOVO UNYOUVILOTO GUYVE GUVOIVALOVY TOAAATAG
epyodeia o éva eviaio "kutTapo”. H oepd tov fnudtov mov arattovviot yio vo Topdyovy
0TO10ONTOTE HEPOC EIVaL 1O10UTEPO AVTOUATOTOUNUEVT KO TAPAYEL £VOL LEPOG TTOL TAPLALEL pLE
Tov apykd oyedacud CAD.[76]

Ew. 26. Komnn pe Aéilep[77]
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Ew. 27. Movtého komng pe Aéilep mov diyvel Tig Sadpopés melmdv Kot TOONAAT®OV LG YEQPUPOS
ot Kiva.[78]

4.2 Tlepropiopoi yneoka@v d1001KaoLOV EKTUTOONG - [lepifarhovtikog avTikTuTog

To peyaddtepo eumddo ™G YPNONG TOV YNOLOKOV SAOTKOGUDV Y10 TOPAy®YT| KTipiwv gival To
GLVOMKO 0IKOGLGTNLA, TO 01010 deV Exel wprudoet axopa. H kowvovia mapd tic mpoondbeteg
g va eloayfel 6To YNelokd KOGUO KOl GTIS EPAPLOYES TOV OVGKOAEVETOL VO EVOMUOTOCEL TIV
eEapetikn ot texvoroyia. [Tapd to yeyovog TV EKATOVTAO®MV EMAOYMV TOV TPIGOIACTOTMOV
HOVTEL®V OgV ExouV OA PLOGILO ETLYEPNUATIKG LOVTEAX Kol TOAAG Ba eyKataleipBohv 6To
pEALOV. Ot eKTUTMTEG OEV efval aKOUN TANPW®S TPOGITOL Kol AEITOVPYIKO1, KATL TO 07010 Ha
Kpatnoet ™ Propnyavia o€ younid enineda. To AoYIGUIKO glval aKOUT CLYKEXIUEVO KO OPKETES
@opég dev elvarl cupPatd e TO LOVTEAO KO TOV EKTLUTTOTY.

[Tapd To TAeOVEKTHLATO TNG TPICOLACTATNG EKTOTMONG 1) TEYVIKT EXEL EMIONG OIKOAOYIKEG
ATOTLYIES OTTMG 1) VTEPOYKN KATAVAAWGT EVEPYELNGS, VITEPPOAKOS BOpLPOG KaTd T drodkacio
G TOPAYM®YNS, TOEIKOTNTO, KAOMG Kot OV GTOTAAN TOV LAIKAOV Yp1|oTG.

H to&womta cuvodetan pe ) dadikacio vyporoinons Tmv VMK®VY Kot LE TG Tapaydeiceg
avaBuuidoelg, ol omoieg TANTTOLY TNV VYELN TOL EPYOTEXVIKOV TpocsmTikov. H emioyn cootmdv
Kol KOTAAANA®V DMKOV aroTedel onuovtikd mopdyovta tov ennpedletl kot GuuPaAiel 6t
petmon g to&kodTNTOC, 6T Katavdilwon evépyetog kot amofintov. Kdmota vikd , 6nwg to
pETAAM, omontovV VITEPPOAIKN BEPLOVOT Yot VO AMOCOVY OVEAVOVTAG TNV EVEPYELD TTOV
ATOTEITOL GUYKPLTIKA e GALD VAIKO OTTmG TO TAAGTIKA, EOA0 KTA. Evd o1 mepiocoTepot
TPIGOLAGTOTOL EKTUIMTEG YPTCLLOTOLOVV TAUGTIK(, VILAPYEL L0 TAELAOO VAIKAOV OIS YLOAL,
GpvA0, YOW0, KEPOLKA, KTA, KATAAANAQ Y10 YPNON HE TETOLOVE EKTVTWTEG.

"Eva GAL0 epdTNUO TOPAPEVEL 1) O10OEGIUOTNTO KoL 1] LETAPOPA TOV TPATOV VADV, OTMG ENIONG
avnovyio umopel vo ETPEPEL 1| ELMING EKTOIOELOT TOV UNYOVIKADV KOl TOV EPYOTOV.
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Exnraidevon kot empopemon twv unyovikev pmopet va fondnoet ot peiwon g
KOTOVOAOKOUEVNC EVEPYELNG LE TNV SLOAGYT KOt TO AI®MGIIO KATAAANA®V VAIKGOV, KaBdG Kot
pelwong Tov amoPANToV.

O 06pvPog ka1 awdSPeon TOV KPUASAGUOV TOV EKTUTOTAOV TOPOYMOYNS KTIPI®V Kol TOV
UNYOVNULATOV KOG AmonTel KATAAANAT TPOGOYT OO LEPOLS TMV AKOVGTIKOAOYWOV-GYESNCTMV
LE GTOYO TNV KOTOOKEVT] EKTVTIOTOV YOUNAOTEPNS 6TAOUNG BopvPov. AAAa HETPO TPOGTAGIOG
am6 tov 06pvPo gival, NYOTETAGHLOTO, TEPIPANLOATA OTIC KPIGULES TEPLOYES UNYAVILATOV,
KA7.[79],[80]
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5. BEATIETOIIOIHXH TOY ZXEAIAXMOY KAI THX XPHXHX AOMIKQN YAIKQN
2XTO KTIPIO, MEXQ YHP®AIKHX TEXNOAOI'TAX

Ot avadvuopeveg avaykec tov Befapnévon aoTikod Tomiov 6€ GLVIVACUO LLE TNV OAAOYT TOV
KMUOTOAOYIK®OV OEG0UEVOV GTO AUEGO UEAAOV OITOTEAOVV pia TPOKANGT] Y10 TV KOWVOTNTO TV
OPYITEKTOVOV KOl TNG KOTAGKEVNG. Ta Topad0oc1akd GYESOOTIKA LOVTEAD TOV TEAEVTOLMV ETMOV
d¢ ovpPadiCovv TALov e TIC GuVEXEIS HETAPAALOUEVES OVAYKES TOV TOAE®V. ATtouteitan
BeAtioTomoinoT TG CLUTEPLPOPAS KOl TOL HETOPOMGLOV TOV SNUOGIOV Kot IOMTIKOV YMPOL LE
™ (PON VEOV TEYVOAOYLDV KOl LOVTEAWDV GYEOIOGLOV.

[TopapeTpotl OTMG 01 TOMTIGUIKES 1O1OULTEPOTNTES KADE TEPLOYNG, TO YEMAOYIKA XOPOUKTNPIOTIKA,
TO UIKPOKAMpa KEOE TOTOV, EVIIUEPMDVOLV TO OVTIKEILEVO TOL GYESIACLOV GE TPOYUATIKO YPOVO.
H popon dev amotelel mAEOV GTOAISL MG OPYITEKTOVIKN AETTOUEPELD, AL OTTOPAITITO
oLOTATIKO TOL GLVOAOV TNG KATAGKELNG. H Hopp1] TV KOTAGKEL®V Kot Ta GOYYPOVO SOLLKEL
VAKA £xovv avamtHEEL TAEOV L SUVOAIKT GYXECT, 1) OTola PIATPAPETOL KO TPOPOSOTEITAL
Spk®dg amd ynelakd kot euotkd relpdpota. Ot BAcES TV 000UEVOV E1GEYOVTOL GTO
OAYOPIOLIKO LOVTELD IOV TTEPTYPAPEL TOL GYEOAGTIKA PrLLaTa Ko TIG GUVOETIKEG QOUES TOV
apYLTEKTOVIKOL £pyov. Oha avtd cvpfaivouv o éva d1odpacTikd TePBAALOV OOV GLVEXDG
peTafAnTég Kot Taplpetpotl aALALovy £6Tm Kol 6TOV EAdyLoTO Babd.

Yyedralovtar mAnBvopol Abcewv Kot eTainBedovTal 01 GLUTEPLPOPES TV EKAGTOTE AVCEMV
pécm twv vmoloylotdv. Emiong, n emloyn 1ov KatdAANA®V TepPaAlOVIIK®OV TAPAUETPOV
kaBopilovv TiG oYEGEIS TV AEITOVPYIKAOV KOl SOLK®Y oTotyeimv pog Katackeuns. H évtagn tov
OYESOGLOV GTO YEMYPUPIKO TAATOG KOl UNKOG TNG mEPLoyns e&umnpetel o€ KAOe mepintwon
Aertovpyio OV EMAEYEL O OPYITEKTOVOG 1] O XPNOTNG.

2 ynolokn oyedioon dgv OmoTLIOVOVUE HOVO 0L OVOTTOPAGTACT) TOV TPOG KATAGKELT] YDPOV
OAAG GLYYPOVOS EVEOUATOVOVE GTO YNOLUKO apyelo TIG 1010TNTEG TOL VAKOV, TIG TEXVIKEG
EQUPLOYNG TOV, TOV EMOOCEMV TOV, TOV KOTACKEVAGTIKMOV AETTOUEPEIDV TOV. [Ipémetl va
Katovonoovpe Babutepa TIC 1010TNTES TOL Kol TIG EVOEXOUEVES LETABOAES TOV. Ta vEa ymelaxkd
péoa pag odnyovv e pia eufaduven oty KOTovOono g TOAVTAOKNG PUOTG TMV DAKAOV Kot
LLOG TOL EMAVELGAYOLV SUVOLIKA LEGO GTNV 1010, TN J1OIKOGT0 dNUIOVPYING OYLTEKTOVIKAOV
LOPPOV OG KABOPIGTIKAV TAPAUETPOV TNG LOPONG Kot TNG KoTaokevns. [Tapdiinia, n
duvatdTTo draXEIPLlong TOADTAOK®V GYECEMV Hag oonyel o€ pia cuueiiioon pe v
TOALTAOKOTNTO TOV UEYPL TOPA 1] CTPATNYIKN UE TNV onoio TNV Tpoceyyilape nTov
eEOVOETEPMOT TNG HECO A0 ATTAOTIOUCELS, APUPECELS, OTADEPES KO dOUIKES 1EPUPYNOELS.

21 TpayHaTIKOTNTO, cVUVOETEG LETAPANTEG OYESIAGLOV OTMG, WOIOTNTES TV VAIK®V,
dfec1dTTO, OYESIOCTIKEG AETTOUEPELEG, CLUTEPIPOPL, ATOO0CT), GLVOYN LE AAAO SOUKA
VMKQ, owovopia KTA, £X0VV OAANTOPAGEL GTY) GUYYPOV GYEOACTIKY SLOOIKAGIN, EMTPETOVTOS
pia evepyn oxéon Hetalh EMTEAEGTIKOV KPLTNpimV Kot oyedtacuov. Kdtm amd avtég tig
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oLVONKEG, TOL KOVOTOWA SOUIKA VAIKE Y10 TOPAOETY O LLE TIC OLEVPNUEVES UNYOVIKES TOVG
dUVOTOTNTEG, EMTPENTOVY TN dNovpyia vEov popemv.[81]

[Tpopoavmg, o1 TOAMATEPES TAPAUETPOL TOV SIETOVV TN LETAUOVTEPVA OPYLTEKTOVIKT KOLATOVPOL,
dtvouv v Béom Tov¢ o€ pia vEa TPOGEYYIoN GTO GYEGLUGO, CKETTOUEVOL GE OPOVS VAIKNG
ovumeplpopds. ¢ Néoc YAonog’ 1 © Ynowokdg YMopods® stvar ot AéEelg mov umopotHv va
TEPLYPAYOLV QUTY| T VEQ TTPOGEYYIOT|, YEYOVOG TOV MOEL TOL OPLaL TOV OPYTITEKTOVIKOL BOVG
népa and TG pileg TOL TAAOD POVTEPVIGLOD.

"Exet onuovpynOet pio véa yevid KTIpu®dV Tov amoTEAEL TPOYHOTIKE EKTANKTIKG APYLITEKTOVALOTO
nov dvokoAa Ba Ppet Kaveic 6to kOG0, Méoa and ot ot TOAES TAPAUETPOL TOV
KLPLOLPYOVGOV GTO LETOUOVIEPVIGUO ATOUAKPHVOVTOL dIVOVTOS Lo KOvOTOUd PIA0GO(pio 6TO
o006 O KTIPI®mV. AVTO ivar IOIATEPO EUPOVEG GTN GTAGT TOL TNPEITOL ATEVAVTL GTN SOUT Kol
oTN JKOGUNOT|. AVOTTUGGETOL Lo VEQ EKPPUCTNKOTNTO OOV 1) SOUN JEV ivarl TAEOV
VIOOEEBTEPT TNG OLOKOGUNGNG KPVUUEVN THO® aTd TNV EMPAVELL KL 1] TPOGOYT OE
Kuplapyeitor TAéov amd tn Aoyikn tov voronivaka. H doun mhéov ekppdletar 610 e€mTepikd Kot
CLUTEPLPEPETOL MG Lo Lopen dtakoouncems. H oyéomn avapeca ot dourn Kot 6T S1oKOGUN o)
OVOLOPPOVETOL £TGL DGTE 1) SO VO ATOTEAEL O1KOG NG Kot 1] SoKOGUN o™ Vo amoTteAel doun).
Tpogodotodvton N pa péca amd v GAAN Kot avtaAAalovy TANPOPOpPIES.

Awpkdg avEavopevo glvar To VAAQEPOV Y TV KOTACKEVAOTIKY £nidoon. Eniong,
KOTOGKEVOOTIKT AOd0TIKOTNTA d1adpaplotiCel ohoéva Kot o 6ovdaio pOAO GTIG TPOOSEVTIKES
OULAOES TV APYLTEKTOVOV. ZUUTANPOUOUTIKG LE OVTO TO EVOLOPEPOV 1) TEPPOUALOVTIKY
TapAcTOoT £VOG KTIpiov amoteAel povodpopo. Eeun ktipia propodv vo LeidGovy TV TosoTNnTa
TV YPNCLUOTOIOVUEVOV DAIKOV LE OTOTEAEGLLOL LEIMUEVT] KATAVAAWDGCT EVEPYELNG GTO
TePPOALOVTIKO GYEOAGUO. KOTOG elval | TopdpUNoN ¥PNONG VAIKOV Kol AyOTEP®OV
arofAntwv. Avti 1 avnovyio 0dMYNGE GTNV AVATTLEN TOV EVILOPEPOVTOS TWV VAIKMV KOl TNG
GLUTEPLPOPAS TOVG.

Owodopukoi, KataoKevaoTikoi, otkovopkoi, TeptBaArlovtikol Kol GALOL TAPAUETPOL ATOKTOVY
TPOTAPYIKO POAO Kot E10AyovToL ™G dedopEVa 6TO oyedtood. H apyrtektovikn mavetl va givon
TAEOV amoppoPnUéVN amd TV epedvion kot ) ewvétoa. Katafdietor mpoondbeia vo
TPOCEYYIGTEL 1] APYITEKTOVIKN LE [0l TTLO DTOKEUEVIKT] KOl NOKN TPOGEY Yo, OOV M
OTOTEAEGLATIKT] YPTOT| TOV VAIK®V VO OVTIKATOGTACEL TNV aucOnTIKY| andAavon evog épyov. H
emoyn NG Bewpiog £xel meBAvVEL GTOV 0PYLTEKTOVIKO GYESOOUO Kat TV BEom TG £xel mapeL Evag
vEOg KAAO0G Be®PNTIKNG TPOGEYYIONG ALTOG TOV GLVOEEL TAVTOYPOVA ETIGTNIUT|, TEXVOAOYIO KOl
CLUTEPIPOPEG VAIKADV. Mia TPOYPOULOTICTIKY OPYITEKTOVIKY] OTTOTEAEGLLOL OVTOYWVIGTIKOV
dvvapewv, avBporivov cuvnbeidv katl véov viofetnoewv. Ot apyttéktoveg tov Néov YAMopov
AmOTEAOVV TOVG OLAXEIPIOTEG TNG LOPPOYEVESTC OTOV akovAovOeitan pia dtadkacio amd KT
TPOG T TAV® GTNV OTToia TO PAGIKOTEPO AVTIKEILEVO Elvar 1] €0pecT KOTAAANA®Y SOKAOV
GYNUOTIGUAV.
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H a&ia evog ktipiov €ykettan otn dSuvaToTOTNTO TOV VO, LETAPEPEL TOV AVOpTO GE £va VEO UEPOC,
VoL ETNPEAGEL TOL GLVOLCOMNLLATA TOVL KoL Vo, PLOCEL pio, EUTEPI0 GE GLYKEPKPIULEVO YDPO Kol
YPOVO LE Eva Lovadiko TpOTo. Exel oToygvel 1 cVYYPOVI APYITEKTOVIKY], GTNV EKUETAALELCT) TOL
QLO1KOV TEPPAALOVTOG (PLOIKN NAlaoT, PLGIKY YOEN-0Eppavor KTA) Kot 6T diepedivnon g
vAkoTTOG Kot TV dopdv. Ta povtépva ktipta o amotelécovv éva epyaleio 6mov Oa
avadelyOel 1 opopPld Tov eKAGTOTE TOTOL KAOMDS Kot SUVOUIKES OVTOTNTES TTOV LOG EMLTPETOVY
Vo Kotavoncovpe KaAvtepa t 0éon pog 6to koGpo.[82]

"Eva avtitpoconeutikd mapddetypo omotedet o Aqua Tower oto Xwkdyo tov Hvopévaov
[MoMtewwv. ‘Eva kTipto cOUe®VO He TO VEO KOO TV SNULOVPYIKAOV LOPPDV, TO 0010 EUTAEKEL
TO YNOLOKE GYedoTIKG epyaAeio Kot Ta TEPIPAAAOVTIKA (NTHLOTO OPUOVIKE, SNUIOVPYDVTOG
pio apyrtektovikn mov ival kahaicOntn kot Tapdiinia ovcidon. H popen tov uraikoviov
etvar koppotiot) eEumnpetdvtag ToAhamAovg okomovs. Kpatdtag v poper| tov ktipiov
OYETIKA OAT] KoL XEPLLOUEVOL T LTOAKOVINL [LE KVLOTOELOT) LOPOT OMovpyeital pia mavioyvpn
€1KOVa 1] 0010 MGTOGO AVTOTOKPIVETAL GTOV NALOKO TPOGVATOAIGULO.

A0 YOPOKTNPLOTIKO TOPASELY LD KOUWYDV GYESI®MV OOV EUTAEKETOL I YNOLOKT TEYXVOAOYIN LLE
waitepn EReoon oTny VAKOTNTO Kol 6T XEwpoteyvia givot £pya g totpeiog Lewis Tsurumaki
. OUEABetor apyrtéktoveg Gramazio & Kohler kdvovv yprion pounotikig cuvapuoroynong
HES® TNG pELVNTIKNG TOVG Tpocmdfelag oto ETH IMavemotio e Zupiyng, OnpiovpymvTog
eEapetikég mMvBodopég Paciopnéveg 6€ LOVTELN VTTOAOYIGTMV OMULLOVPYADVTOG GUUTOYEIG
TO{YOVE TOV PEOVV GV VYAGHE KOL EYOVV EKTANKTIKY dtavyela. Méom tétolwv Tpocmadeidv
YEPUPOVETOL TO KEVO AVALEGH GTI) TPOTYLEVT TEXVOAOYIO TV KATAGKELAOV KOl TNV VAIKOTNTO
KOl LOVOSTKOTNTO T®V KTipimv. [83]

e éva pBpo pe titho ‘Néog YAMopdg', mapovotdleton n EQPETIKT] KOVOPOVT OPYLITEKTOVIKT
tov [lexivov otov Olvumakobg Aydveg

O Néog YMopdg avturpocsoneveTot HEGO Ao TN OOVAELL KOl TO £PY0 TPOOJEVTIKMOV
APYITEKTOVIK®V Ypaeinv Kot etarpeldv omwg OMA, LAVA, TOYOTO n’ Asoociates kt.
Mepkd and to To eVIVTOGLoKA Topadeiypata, To omoia amoteAovV Tpdtuma Tov NEov
YAopov gtvon :

- <H ®oMd tov [TovAov>, Olvpumokd X1aoto [ekivov (Katackevdotnke and Arup
Herzog & De Meuron Architekten AG, China Architecture & Research Group)

- <0 KvPog tov vepov>, Orvumakd Kévrpo Yypod Ztifov (katackevdotnke ond PTW
Arrchitects), eniong oto Iekivo ,ta omoia aveyépbnkav yia tovg OAvumakobs Aymdveg T0
2008. [84]
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Ew. 28. <®dwA1d Tov [Toviov>, EOvikd Olvumiokod Xtadio Iexivov, Kiva.[85]

Ewc. 29. <O xvpog tov vépov>, EBviko Olvumiokd Ztado Yypod Xtiffov oto [ekivo, Kiva.[86]

Emiong, o1 véec ymookég dvuvatdtteg pag emttpémovy pio fabotepn kotavonon g
TOAVTAOKNC PVOTG TOV VAIKOV. [Tapéyouv 610 oyed00TH TV IKOVOTNTO VO PN CLULOTOLEL -
yepiletar-amacyorei-OtoelpileTon To VAIKA KOTAAANAQ LLE GKOTO VO, GLVAYEL
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BeAltioTomompéveg LOpPEG Kot KOTaoKEVLES. H ynelokn mopaywyn Tov HLopedv, ETITPETEL
TPOGOUPUOGUEVEG ADCELG GE TPOCMOTIKES AVAYKES KOl GUVONKEG.

H xowamvia, ot avaykeg TG Kot o1 EMKPAToNGoeg cuvOnKeg 610 21 adva Tov dtavdovpe
00NyNoay e avade®dPNGT TOL TPOTOV GKEYNG KOl TPOPAETETOL EMGTPOPT) GTN KOUWYOTNTO TOV
oyxedtoopo. H kopyomnta amovsiole TV TEAELTALE OEKOETIO [LE TNV TPOCTAOELN TOV
APYLTEKTOVOV VO, KOTAOKELALOVV KTIPLOL LETAAAKE, AKOLWO, VO TPOGTOOOVV VO EVIVTMGLAGOLV
Le Tov OYKO, TO VYOG Kol T VIEPOYKA KOGTY Ta dicekatoppvpiov. H apyttektovikn Ewvor pio
TEYVN TOL EMOPA APYd GTN YLYN KOG KOvviog kot Ty ennpedlel. Avadvetot £vag vEog KOGLOG
OOV TO aPYITEKTOVIKO AEEINOYI0 £XEL EUTAOVTIOTEL KOl UTOPEL VOL EMPEPEL TEPAOTIEG
OVGCIOOTIKEG OALOYEG OTO SOUNUEVO TTEPIPAALOV.

5.1 M£0odor a&roroynong nepifpariovrikod avTiKTLVTOV

21 oeaipa ToL EVOPEPOVTOS Yo TNV TPOPAEYN TV TEPPAALOVIIKOV KIVOUVAOV KOl ATOTUYIOV
TOV SOLUK®DOV VAIKOV, £(0vV avamtuydel KatdAAnAes HEB0JOL HECH GYETIKNG EPEVVOLC.

5.1.1 MéBodoc morvteyveiov Kataloviog

Mia and avtég T1g pefddovg mpotddnke amd to moAvteyvélo g Katoroviag. Avti n puébodog
KOTAPEPVEL VO EKTIUNOEL TOV TEPIPAALOVTIKO OVTIKTUTTO KT TV S18pKELN TNG KATOOKEVTG TMV
KkTipiov. Apopd Tpiévta nTd dSLopopeTKovS TEPPAAlovTIKOVS TAPAYOVTES, O1 0TTOi0L £X0VV
Katnyopnonombel 6Tovg mopakdTm 9: EKTOUTEG POTMOV TNV ATUOGPOLPA, JLOPPOES VEPOD,
TOPAYOYT ATOPANTOV, POTOVY] TOL E3APOVS, KATOVIADON TOPWOV, TOTIKEG EMMTMOCELS,
EMNTOGELS TOV GYETILOVTOL LLE TNV UETAPOPE, EMATAOGELS GTN PLOTOKIAOTNTO Kot ENElyovTal
TEPLOTATIKA Ko atvynjuata. Avtn 1 tinpogopia fondaet ot mepiPariioviikn dwoyeipion tov
SLOIKOCLDV TNG KOTAGKEVNG KaBmG Kot va cuumepthdfel meptParllovtikég BEATIOCELS Kol TNV
TPOANYT TPOGTATEVTIK®OV HETPOV. ['ar adEnom Tov emmédov G akpifeloc, ot peLVNTEG
VTOOIOUPEG OV OVTEG TIG KATNYOPIEG OE GUYKEKPIUEVEG EMUTTAOGELS, AGYOL YAPT Ol EKTOUTES
pPOTOV 0TV ATUOGPALPO TEPIAAUPAVOLV 2 TEPIPAALOVTIKEG EMMTMGELS | TOPAY®YN AEPI®V TOV
Bepuroknmiov Kot EKTOUTEG TOV OTOTEAOVVTOL OO TTNTIKES OPYOVIKES EVDGELS KOl
YA®PoPOopavpaKed.

H péBodog éxetl ta&ivopncetl Toug mapdyovteg avutovg avéAoya pe to 100G Kot 1o péyebog tav
TEPIPAALOVTIKAOV EMTTOGEMV: Y10 Topddetypa 1 taStvounon Eekvaél omd 1o “un vdpyov’,
“oxeddv onuavTikd’, *eAdyiota onuavtikd’ emg "wynAng onpaciog’. H eykupdmta g nebddov
&xel motomomBel HECH LETNCEMV KOl OOKIUMV TOV TPALYLOTOTOMONKAY GE TEGGEPQ JOUIKA
épya. H pébodog pmopet va ypnoomombel amd etoipeieg Kot ypapéio LEAETMOV, O1 0TOi01
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eMBOLLOVV va, EMTHYOVY £Va TTO GiyoVPOo TEPIPAAAOVTIKO OTOTEAEGLOL VTTO TNV TTPOVTOHEGN
EBVAOV KAVOVIGUAOV 1] TOTIKOV KOVOVIGLAOV TOV KOWOTITMV.

H xatdotaon pétpnong tov Eépyov mepthapPavel Kot GAAES YPNOUYLES TANPOPOPIES OTTMG M
mocoTTO O1E0TPOTIKOV PIYUATOC-AAGTING OTNV EMTOTOV KATOKELT MG EVOEIEN TEPIPAALOVTIKNG
enintwong. [87]

5.1.2 Mébodoc B-Path

Mia 6AAN pébodoc, Eva 1oyvpod epyareio Aoyiopkov, eivat 1o B-PATH amd to E6viko
Epyaostiplo tov Mrgpkiev tov Hvopévav I[MoAteidv, n onoio GLYKEVTP®VEL TV TPOCTAOELD
NG OT1 aTOTIUNOT TOV TEPPUAAOVTIKOD OVTIKTUTTOV TV SOUIKAOV KOTAGKEVOGTIKMV VAIKOV GTO.
eumopkd ktiplo. H péBoodog emtpénel 6Toug 6Yed00TES KOl KATOGEVACTES VO EKTIUNGOVV TV
EVEPYELQ, TOVG TOPOLGS KO TIC TEPIPAALOVTIKESG EMMTMOGELS TOV GLVOLOVTOL LLE T TAPAYMOYT TOV
JOHIK®V DAKAV KOl EMTTOCELS TN XPNOT TNG EVEPYELNS EVOG KTIPIOL KATA TN AglTovpYyia TOv.
Emmpocbétmg, Tig emntdoeig 0tov 1o KTiplo KaTedaplotel TANPMOS Kol T0. GLGTATIKA TOL Oa
enavaypnoiporomfovy, o avakvkimBodv 1 Ba dtateBovv. Apopd oAOKANPO TO KOKAO (NG TOL
KTpiov.

ELoyiotonoimvrtag tig mepParlhoviikég EMTTMGELS VOGS KTIplov 6g OAN T d1dpketa LoNG Tov
amotelel Evav mOAAE VTOGYOUEVO TPOTO PEIMONC TNG KATOVAAWDGNG EVEPYELNG KOL TOPAYWOYNG
aepimv Tov Beppoknmiov.

To khedi etvan va €xet €va gpyareio mov otnpileton oty opON EMOTNUOVIKT TEKUNPI®OT Yo Vo
EKTEAECEL LA AVAALGT] KOKAOL {ONC-TEXVIKES LOVTEAOTOINGNG KOl GUGTHLATO OEGOUEVAOV HALG
KOl EVEPYELAG Y10, TNV EKTIUNON TOV EIGPODYV TOV KOVGIL®V, TWV DAK®OV KOl TOV TOpwV KoM
KOl TOV EKPODV TV AOPANTOV Kol pPUTOVTOV.

H doun evodg epmopicov ktipiov amd ydAvPa 11 okvupoOdepa xpnoyLonotel peydAn mocdtnta
VMK®V 0L amotel VYNAN evépyelo avd BAPog KATOGKELNS ad OTL 0OTO10VINTOTE AALOV
otoyeiov Tov KTipiov.

210 TEMKO 6TAO10 TOV KOKAOL (m1|g VOG KTpiov, 0TI KATEGAPLOT) TOL KOl ATOUOKPVVGT] TOV
vAMK®V Tov, N uéBodog B-PATH PBonbaét oty andpacn nwg 1 PeAtiopévn
ETOVOYPTCLOTOI G KOl OVOKVKA®GON B0 LTOpEGEL VO LELDGEL TOL EVEPYELNKE KOGTY| TWV
JopIK®V VAMKAV oTa véa KTipta. Kdvovtog ¥p1on TV 60TV SOHKOV VAIKOV Yo
LLEYIOTOTTOING TNG ENAVAYPNONHOTOINONG Kot avakvkAmotudtntag fonddet otn peimon g
EVEPYELOG, OLOTL YPNOLOTOIDTAS AVOKVKAMGLL SOk VAKE amantel Arydtepn evépyeia amd v
TOPAYOYT VEOV KOTOUCKEVACTIKAOV VAIK®V. Ta vAkd meptlapfavouv okupddepa, yaivPa kot
Evieia amo T 6TAO10 TG TOPAYMOYNG, LETAPOPAC, KATUGKELNG Kot TEAOG L®NG TOVC.

51



O ¥pNoTEC LTOPOVV VAL DIAUOPPDOGOVY TAPUAAAYES GE 000VG TAPAYMYNG TOV TPOKVTTOVY MG
OTOTEALECLLO, TMOV OIOUOPPDGEMY TNG AALGIOAG EPOOLOGLOD, TV YEMYPUPIKAOV BEGEDV TV
QLTAOV, TNG TEYVOAOYING TOV QLTAOV , LEIYUATA KAVGIH®V, logistics Kal YopaKTNPIGTIKA TWV
VAMKAOV TOV Uropolv va £ivot LoVOSIKE Yol TIG TOTIKES KO TEPLPEPEINKES OAVGIOEG EPOSIAGLLOV.

Ta amoteAéGHOTO TOV LOVTEAOL TTAPEYOVY GTOVG YPNOTEC L EKTIUNON TNG EVEPYELNG TOV
KOKAOL {ONG TOV VAMK®OV Kol TOV OTOTLIMUOTOS TV 0epimV Tov Oeppoknmion. Amo v
LLOVTEAOTTOINGT T®V SLOPOPETIKAOV GEVAPIMV, OL YPOTEG LTOPOLV VO TPOGII0PicOVY TNV
BEATIOTN OTPATNYIKN Y10 KOAVTEPN LEIDOT) TOV EVEPYELOKOD KOGTOVS KOl LOKPOTTPODEGLES
TEPIPOALOVTIKEG EMMTWGEIS TPOTOV KOV KATOOKEVAGTEL £volL KTip1o.

AvGTVYMG, 0 TEPLOPICUOG GE AVTEG TIG LeBOdOVS, PPIoKETOL GTO YEYOVOS OTL T OMOTEAEGLOTOL
TOVG Ko o1 TpoPAEyelg Toug Pacilovial o dedopéva Tov Epyov. Ot 130T TEG TOV VEDV
KOIVOTOU®V VAIKOV 0V £Y0VV KotavonOel akopo TANpmG Le AmoTEAEGHLO TV adVVapia
ELGAYMYN TOVG GTO. LOVTEAN TTPOCMMOimoNS Kot Tpofieync.[88]
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6. XYZHTHXH

Mepucéc amod TIg EEVTVEG 1O10TNTEG TOV JOUIKDOV VAIKDOV TPOEPYOLEVMOV ATTO VITOAOYIGTIKES
dlEepYaoieg Kot OYETIKES TEYXVIKES, EXOVV amelkovioTel Ttapondve. Eniong, £xovv avapepOel
OPIGLEVOL TPOTOL LE TOVG 0TO10VE ToL EEETALOUEVO VAIKE KOl TEYVIKEG UTOPEL VO ATOdELTOVV
To&1KA KaODG Kot GYETIKES EPELVNTIKEG TPOCTADELEG KO TOATIKES DOTE VO OVTILETMOTIGTOVV
KOADTEPO TO TPOKVITOVTO TPOPANLLOLTOL.

To mpdT0 GTPATNYIKO GYESI0 Y10 VO OVTILETOTIOTEL TO {TNUO TOPOLCIAGTNKE TTOAD TPOGPATOL
KoL OVTIHETOTICEL ONUOVTIKEG TAEVPEG O1 OTTOLES ALPOPOVV, LETAED AAA®V EPAPLOYDV KOL TNV
O1KOOOKT Bropnyovio.

[Ipooctatevtikd pétpa, TPATLTO, KOVOVIGHOL , GLGTAGELS KO EMUOPPOTIKA GEUVOPia
EKTTOLOEVONG APYLTEKTOVAOV, UNYOVIKAV, EPYATOV KTA ivorl Heta&h TV TOATIK®V 01 OTOiEg
QTTOLTOVVTOL VO OVTILETOTIGOVV TV TOEIKOTITO TMV VOVOLAIK®V., T0 0101 Tepthapfdvovtan
OTOVG GTOYOVG TMV GTATNYIKMV GYEI®V.

To otpamnyikd oyédio tov Hvopévav IoAteidv ckonedel va vrootnpiletl v €pguva g
VOVOTEYVOAOYING, TO 0010 PEPEL TNV €VOHVN VA VO TAPEYEL TN KOWVMVIO KOl GTI) OIKOJOUIKN
Blopnyovio amavincels o epOTHATE OTWOG:

- Emtpentd 6pro g meplekTikOTNTOS TOV VOVOLAKADV GE £Va KTIPLO 1| O€ GYETIKEG
TEYVIKES, L€ OKOTIO va, amoTpEyel TV anevbeiog £kBeon TP To&IKMOV VOVOGLGTATIKMV
010 TEPIPAAAOV

- TepParroviikéc emmTmoElg TEPAY TNG EVEPYOVS (mNG TOL KTIpiov, 0E00UEVOL OTL Eivarl
dVOKOAN M ATOUAKPLVOT] KO O OO WPICUOS TV VOVOOLGLDY atd TOL SOUIKE aOPANTAL.

- Ouepyaldpevor 1 Kot o1 YpNOTEG TOV VOVOTTPOidvTV Bpickoviol 6€ avEnpévo Kivouvo

- Ayvooto 6p1lo avoyng Tov avOpOTIVOL GOUATOG GE JIEIGOOVUEVA VOVOCSOUATIOW

[Topd 10 yeyovog Tov Tpdpov otadiov, dev vdpyet apgtBoiio OTL TOMTIKES dlayeipiong Kot
eAEYYOL TV KvOOVmV gival 6to dpopo. Méypt eketvn v dpa woTdc0, PEXPLS OTOL KaTovonOet
TANP®G 1 PLON TOV KIVOVIVOV, OTWG EMIOTG KO TPOGTATEVTIKES TOATIKEG TTOL TPEMEL VO, VOL
avamtuyBovv, 1 ¥PNoT TOV DMK®OV Kol TOV GUYXPOVAOV YNPLUKOV TEXVOAOYIDOV 0QEIAOVY Vo,
TPOGapUOLOVTOL KO VO TAULSIOVOVTOL 6 £V 0pHoA0YIoTIKO Kot OO TAaiG10, e GKOTTO TNV
TEPULTEP® AVATTLEN TOVS OTOPEVYOVTAS TOV OTOLOVONTTOTE KIVOLVO Y10 TOVG YpNoTeC. Me
yvouova kot Bactkd dEova To Tapomdve, 1 vavoTeYVoroyia lval tkovn vo amoteAEoel OPeAOG
1060 6T KOW®Via 0G0 Kol 6T KTIPLOKT VTodopT| kabdg kot va Pertidoet to meptPdAlovta
YDOPO G€ TOKIAOVG TopElG OwG peimon BAPovs KATACKELAOV, EE0IKOVOUNGT EVEPYELOG,
KaBapOTEPO TEPPAAAOV KTA.
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"Eleyyoc tov evBovo1acpol g emMoTeELIEVNC O100ECNC TETOIWV VAMK®V GTNV ayopd Kol GTO
EUTOPLO TPOG LEYIGTOTOIGT OIKOVOUIKADV KEPOAOLMV.

AvopepOUEVOL BTNV TOEIKOTNTO TV DAMK®V TS YNOLOKNG TEYVOAOYIOS TOPE T CLGTNUOTIKN
épeuva, TOAMEG EpOTNOELS Tapapévouy avamavtnta. [opadelypata eival Ta Tapakdto:

Ot emotNHOVEG £XOVV TANPY EXTYVOON TOV AVODOEV KIVOUVOV. UG ATOTEAEGLLA, EYOVLE TNV
AVATTUEN TPOCTAUTEVTIKMOV UETPWV OTMOC TOL GTPUTIYIKOL 6Yediov Twv Hvopévov ITolteidv.
[Ipopavmg, Ta epoTrato Tepl TS NOKNG TOL UNYOVIKOD O1OPKMG ALEAVOLY Kot KAAODY TNV
V10OETNON OPIGUEVOV KPITNPLOV TPV OTO TNV EUTOPIKN YP1OT] TETOI®V OOMK®Y DAIK®OV Kot
teyvikov. Tétowa kprmpla , pmopet va eivar g popeng Ilpotdinwv, Kavoviopomv kot Xvotdcewmv
KTA K0l VoL €POVV TV Kowvavio éva BiLa o KOVTd 6To TPOPANLO OVTILETOTIONG TNG
T0&IKOTNTOG.

"Eva GAL0 onuovTikd onueio apopd TV KATAPTIoT Kol EKTOIOELOT TOV HUNYOVIKOV Kol TOV
EPYOUTAV, 01 OTTO101 £XOVV EVEPYN GLUUETOYN OTN TAPAYMOYIKY] O10OTKAGIN KOl GTO YNO1oKO
oxed10G U0 TG KaTaoKeLNG. [la mopaderypa, 1 ¢p1on TV TPIGOIACTAT®V EKTUTMTMV KoL 1
EMAOYN TOV KATAUAANA®V VAIKOV, TPETEL VO TPOGEYYYIOTEL LE LE 1O10TEPN TPOGOYN Y10 OTOPLYN
APVNTIKOV TEPIPOALOVIIKOV EMNTOGEMY. T TOVETIGTI A Kot Ol LOVo, opeilovy va
avafe®PNGOLV TA TPOYPAULOTO CTTOVODV TOVG DCTE VUL EVOMUUTDOCOVY AVTES TIC VEES
OTOLTIOELS GTO OKOOOMKO GYESOCUO Kot 6T mapaymyikn dtadtkasio. H Brounyavio ko n
eKmaidevoT, GLUTEPIAAUPAVOVTOS ONUOCLH GYOAELD, KOWVOTUKO KOAAEYLOL KO TTOVETLGTI LLLOL
TPEMEL VO, avTATOKPIOEl TNV aALOyT GT1 SLVOUIKN-GOVOEST) TOV EPYATIKOD SLVOUKOD. AVTO
onupaivel va avaPaduiotet 1o Tpdypapo CTOVIMV OGTE VO TOPLAEEL LE TIG AAAOYES TNG
KOWmVIiog Kot E101KOTEPO GTOVG TOUELG TNG EMGTNUNG, TNG TEXVOAOYIOG KOl GTOVS UNYOVIKOVG
KAadovG. ‘Exovtoc opyavopévn ekmaidgvuon 1 EKTOUOEVTIKA GUCTHLOTO GTOVG CTOVOUCTEG TV
TOVETIGTNUI®V KO GTOVG EPEVVNTEG TOV £pYAcTNPi®V amotedel Tapdyovta KAWL otn peimon
TOV OPVNTIKOV EMTTOCEMY TNG VAVOTEXVOAOYIOG KOl YEVIKOTEPO TNG YNOLOKNG TEYVOoAoYiag. H
eKTOOEVTIKT dladtKaGio akolovBel v epguvntikn dwdikacio g vavoteyvoroyiag. Evag and
TOVG TLO CTLLOVTIKOVG AOYOLS ivat 1 EAAEYM TANPOQOPIag Yol TNV TOEKATNTA OO TNV
Topay®yn kot 0Koda dtoyelpiletan pe KatdAinio eEomAopd Kot TANPoedPNoT. ANUIOVPYOVTOG
KOl 0vamTOGooVTOG TAEELS E OVTIKEILEVO TNV VOVOTEXVOAOYIM, TOPEYOVTOAS CEUVAPLOL KO
GLVEDPLOL YOl TNV VOVOOUGPAAELD LTOPEL YL LOVO VO ETWMPEANCEL TIC GTTOVOACTES TMV
TOVETIGTNUI®V 0ALL ETIONG PUNYOVIKOVS KO EMIGTHUOVES TNG PLOUNYOVIKNG TOPOY®YNG
Spdpwv kKAGdwv. I'a évav véo gpeuvnt mov Ba dtoryelpileTon VAIKEG 6T vavokAipokao opeilet
Vo £xEL EKTOOEVTEL e pia YEVIKOTEPN GEPA padnudtov aceoieiog. XnUovTikn etvotn
GLVEIGQOPE TOV EKTUOEVTIKOV PIAM®V, KEWEVOVY Kol APOBp@V GTNV EKTAIOELOT KOt
TANPOPOPNGN OAWDV TOV EVOLUPEPOUEVOV KAAOMY TOV OVTIKEWEVOD TMV KAVOTOU®Y SOUKOV
VAMKAOV. Mepikd yapoaktnplotikd Bifiia amoteAovv To akdAovba :

e Skins,Envelopes and Enclosures. Concepts for Designing Buildings Exteriors
e Environmental Impact of Materials. Floor Finishes
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e Environmental Impact of Biomaterials and Biomass

e Materials for Arcitects and Builders

e Materials for Engineers and Technicians

e Construction Materials and Reference Book

e Nanoscale. Issues and perspectives for the Nano Centuty

e Materials, Structures, and Standards: All the Details Architects Need to Know But Can
Never Find

e Toxicity of building materials
[89].[90]

Q061660 and o TaPATAvVe ETMGTNUOVIKA PAla AMyooTd elvar eketva OOV VIAPYEL EKTEVNC
avaQopd ot TOEIKOTNT TOV VAK®V Kot ToV Bafid emikivouvotnTog yio 1o TepBAAAoV.

Ta péoa palikng evnuépmong amoTeAoVV £val 100VIKO TPOTO MGTE VA SL0OMGOVV TIG
TANPOPOPIEC TG EMGTAUNG TOL 21 cudva Ko va TapE)ouy 6To Koo OO, To TAEOVEKTHUOTO,
KO LELOVEKTNLOTO TV TPOIOVIMV TNG VAVOTEYVOLOYINGS.

H evoopdtmon kot 1 el60ymyn ToV VEOV QUTOV TEXVOAOYIOV givatl 6TV €0OHVN TOL GVYYPOVOL
OPYTITEKTOVA, O 0T010G KOAEITOL VO, GLVTOVIGEL TNV TOPAY®YN KTIplV amd T0 6YedOGUO, TO
KOKAo {ong tov épyov kot T dwyeipton petd 1o mépag Lmng tov. Ilpogavmg avtd amattel v
AKEPUOTNTO HECH GE L0 SIEMOTNUOVIKY OpAda, 1 omoia epumAékeTon 6t dadkacio. O
apyrtéktovag £xel v evBHN va cuvtovilel TNV Tapoy®yn KTpiov amd T dnuovpyia emg T0
KOKAO (NG ToV KTIpiov. AVTO amoTel akepUOTNTO LECH GE Lo SIETIGTNLOVIKT Opdda GTNV
omoia 0 apyITEKTOVOGS £XEL ‘Papy’ TPOVOULO Vo GuVTOVILEL

Epevvnrikéc mpoomabeieg dnwg emiong Kot 1 EQOPUOYN TOV OMOTEAECUATOV GTY| O1UOTKAGTOL
TOPUYMYNG Kol KOTAGKEVNG KTIpiwVv 0ev amotedel TALoV TNV €vOHVT €VOC HOVo KAGSoL. Eva guph
QAGLLO, EWIKOV, ETICTNUOVOV, OPYITEKTOVOV, UNYAVIKOV KTA, GUVEPYALETOL OO KOVOU UE
OKOTO VO, TOPEYEL AMOTELECUATIKEG AVGELS TPOG vt TV KatevOvvon. o Tapddstypa, ot
oLYYpaPn £vog PRAIOV £vag LOVOG GUYYPAPENS GLYKEKPLLEVOL KAADOL Og Umopet va
avtomeEELOEL GTIG TOAVTAEVPES OTOLTIGELS TOV GLYPOVOL OVTIKELEVOL. TETo10VL €idovg
EMGTNUOVIKN pYOsio amottel SIEMGTLOVIKY TPOGEYYIon Kot cuvoyn. Enl tov mapdvtog n
EMeyn evarcOntomoinong mpog avt Vv katevBovvon, mbovo va odnynoet ta cOyypova Pipiia
7oV acyorovvtol pe To B€pa avtd va viofetobv eviaio dmoyn kKot Oyt pio vpeior SIEMGTNUOVIKN
TPOGEYYION, 1) 0TTola £IVOL TTO KATAAANAY Y10 TO GKOTO QLTO.

Mia gvpeia yrapo amd £101K00g KATACKEVNC, EMGTNUOVEG KOl UNYOVIKOVS, Ol 0Ttoiol Eival
E101KA EKTOOEVIEVOL DOTE VO KOTOVOOLV TNV LYNAT TEYVOLOYIO T®V SOUIKADV VAIKAV , €lval TO
KAEWOL Y10 TOV OVOOVOUEVO OPYLTEKTOVIKO KOGLO. TETO10 £101K01, elval vevHBuvor Yo 1o
OYESOGLLO KO TNV TTopaywyn KTipiov onwg eniong Oa tpénet va gEpovv TV evBHVN dte&oymyng
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LETPNCEMV KOl OOKILDV, TTOL QPOPOVV TNV deLpopia, TNV ToSKOTNTA Kot TOV TEPPUAALOVIIKMOV
OTOTVTOUATOV 6TO KOKAO (mNG TOV £PYOL Kol TEPA OO AVTO.

Olo ta Topamave LoVTEPVE DMKA Kol GYETIKEG TEYVIKEC TPOGOUOIWONG EXoVV BpEeL epaproyn
UEYPL OTIYUNG GE€ TAOTIKEG LEAETEG KO OVTIKEILEVOL GTIV OPYLTEKTOVIKT, YEYOVOS TOL GUVAYETOL
ot M emPePainon TV TopOVIOV TPOPAEYEDV Kol TPOPOADY GTO LEAAOV GYETIKA [LE TOV KUKAO
ComMg TV KTipiov Kot akoun Kot TEpa, HEVEL va Yivouyv. OHoAOYOUUEVMG, VITAPYOVY YNOLOKES
JLdKOGIES TOV LA EMTENOVY VO KAvovpe HEALOVTIKEG TPOPAEYELS, WOTOGO OUMG KOl AVTES Ol
dradkaocieg eival cuvdedepéveg e Ta dedopéEVa E1600MV oL dev Eyovv Katavondel TAnpwg. O
evBovolacdg e Tov 0moio 1 ayopd TPomBEl To KOVOPOVI) VAIKE KO TIC YNOLOKEG TEYVIKES
npénel va. .soppomnBei pe pio opBoroyiotikdtepn Pdom, cuvumoAoyilovTag TOVG GUVIEOUEVOVC
Kvdovous. Ev katakAeidt, apyltékTove, UNyoviKol Kot 1) OXETIKT OOUIKN oyopd opeiiel va
TPOCEYYIoN TO VEO GYXEOLAGUO LE TIG TOPOAUETPOVS TOV UE TO ATOTEAECUATIKO Kot 0pOoAoyKd
TpOTO.

Mnyavikoli, ETMGTAIOVES, KOATAGKEVUGTIKES ETOIPEIES, ETOPEIEG TAPAY®OYNG SOUKDY DAIKAOV
QEPOVY ONUOVTIKO pEPTdIO VOHVNS OGO aPoPA TNV TapaywYT, TV Olabéon Kot T Agttovpyia
TOV GUYYPOVOV TEYVOLOYIK®V TpotdvTmv. [Ipémet va vdpyovv dEoveg yopm amd Tovg omoiovg
Vo TEPICTPEPETOL 1) NOIKT XPTOT TOV SOUIKDY DAMKOV KoL TEYVIKAOV QVLTAOV.

Noa vrootnpilovtatl cBevapd kot va evBappivovtal OpAGELS TOV ATOGKOTOVV GTNV OVATTLEN Kot
OTNV EPAPLLOYT AVOYVOPICUEVOV GUGTNUATOV dlayelplomng Kot E0EAOVTIKES OEGEVGELS, TEPAL
amd TN GCLUUOPP®AST| e TNV 1oYXVoVGa TEPPaALOVTIKT VOpoOeTia Kol KavoVIGHOUG:

* va TpowBeitat 1 veevBLVT YPTIoN TOV TOPOV
* v Aapévovton evEPYELES Yo TV TPOANYT TV TEPIBOALOVIIKAV KIVOUVOV
* va TpomBeiton  cuveyng Pedtioon.

H vavotgyvoloyia kot  ynorokn teyvoroyio pmopodv va poAvvouy 1o meptPdArlov aALd eniong
Kot vo fondncovv oto kabapiopd tov. Agv vrdpyet apeiforia 6t 1 vavoteyvoroyio o
OCLVEYICEL VO OVOTTOGGETAL, TTAPA TIG OTOES KATAYYEALES Yo TOV KaBopiopd nikng tov
UNYOVIKOV TPV Otd TNV EUTOPIKT xp1on tétolwv vAK®V. Eivatl efovn tov pnyoavikov kot tov
apyIteKTOVOV va Tpoceyyilovv kot va yeipilovtal T€toto VAKE Kot peBddovG e Tpocoy|, e
OKOTO VO EKUETOAAEDOVTOL TOL EVEPYETIKA OTTOTEAEGLLATO KO VO EAEYYOVV —EAOYLGTOTOLOVV TOL
emnua aroteAéspota. Aev vapyetl mepintwon va exiaiiovy Kavéva Cnmue noikng 6co
aQOPA GTNV XPNON TOV VAKAOV KoL TEYVIKDV.

H @bon mapéyet otov dvOpmmo nhukd eyyevel duaqupota oe 6t el 0 dvBpwmog ekBéoetl Tov
€0VTO TOL. AQOPMOVTAG TNV ¥PNON TOVS, N avBpwTdTNTa popel va enPeAnbel oe TOALOHG
TOUEIG OTMG OTN KOTATOAEUN 0N acOeVEI®V, GTO TOUEN TNG POPLOKEVTIKNG, TOV TPOPILMOV
KktA.[91]
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O KENAK eivat évag evepyelokdg Kavoviorog o omtoiog amontel Oepropovotikd LVAIKE peydiov
ThYOVE KOTL TOL £PYETAL GE OVTIOIGTOAN LE TOL VEX DAMKA TNG VOVOTEYVOAOYIOG KOl YNPLOKNG
texvoroyiag . Ot O1EVPLUEVEC OLVATOTNTEG TNG VENS YEVIAS VAIK®OV EMTPENEL VYNAN EVEPYELNKT
aod00N Kot YoUNAn Katavaiwon evépyetog. Ot evepyelokol Kavoviopol opeilovv vo
EKGLYYPOVIGTOVV KOl VO, GUUTEPIAAPOVV JATAEELS KOt puOUIGEIS GLUPOTES LLE TOL AEITOVPYIKA
YOPOKTNPLOTIKA Kot TIG EPOPLOYEG TOV SOUIKAOV LAMK®V. H avabBedpnon Tov KavovieTIKOV
JTAEEDV TOV VAMKOV 0VTOV TPETEL VAL YIVEL GTOSIOKE Kol VoL GYESAGTEL frina frpo doTE va
eEarelpOel 0 Kivduvog TopAAEYNG CUAVTIKOV TOPAUETPOV KAl AEITTOVPYLOV TOV CPOPOVY TO
KOKAO {ONG TOL £pYoV, TO TAPAYM®YIKO KOGTOG GE OPOLG EVEPYELNG, TN KATAVAAW®GT VEPOD KTA.
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7. XYMIIEPAXMATA

Mepicéc amod TIc EEVTVEG 1O10TNTEG TOV VAIKDOV TPOEPYOUEVMV OO OUOIKAGIES YNPLOKOV LECHV
&xovv Tapovctlachel oe O ta mopandve. Emiong, avth n épevva exBétel To yeyovog, OTL TETol
vAKa pmopel va etvan to&ikd kabmg Ko emlnua oto mepailov. Avtd to amoteAéopata, ivorl
oVVOEdEUEVO OO TN pio TAELPE LE TV TOPAY®YN VE®V DMK®OV HEGOV LITOAOYIOTY (TT.),
VOVOLAIKA) KOt oo TNV GAAN TAELPE e YNOLOKES SLodIKAGIEG LEGM TWV OTOIMV TO LAIKA
UTTOPOLV VO EVEOUAT®OOVV 6T Tapaymyn KTiplov (Tplodldotatol VTOMGOTEG).

H @bon kot n mopovsio Tov avapepdpevmy Kivovvav, o £xel TANpwg Katavon el kot epguvnOet.
O1 VTOAOYIGTEG MOTOCO, ATOTEAOVV 1IGYVPA SLOYVAOCTIKA KOl EPELVNTIKG EpyaAeia, Ta omoia o€
éva Babud pmopovV va GUVEIGPEPOLY GTNV OVTILETOTION TV TPOPANUAT®V.

H mpotepardmta eKmaidevons TV Unyavikav KOTAGKELNG, TOV APYITEKTOVAOV, TOV EPYUTOV KoL
TOV YPNOTOV amoTEAEl onuavtikd (NN OTTMOS £TioNG Kot 1 avadlapldpeGoT Kot TPOTOTOIoNG
TOV TPOYPUUUATOV GTOVOMV. [IpocTatenTIKd HETPO KO TOMTIKES TPEMEL VoL 160000V amd TIg
KuPepvnoelg pe ) poper Kavoviepav, Ipotdoewv, [Ipotvmwv kth.. H nfum tov unyovikdv
TPEMEL VoL TpoNyEiTaL Kot voL AapBAvETOL GOPapa VTOYNV TPV TNV EUTOPIKN YPNOT Ko
J1BecIUOTNTO TETOLWV VAIKAOV KOl TEYVIKOV.

Aev vrapyet apeiforio 6t vavoteyvoroyia Oa cuveyilet va avOilet kot va ovOTTOGGETOL Kot
padli pe v ymoeakn texvoroyia Oa cuvels@épel 610 TEPPAAAOV, GTNV CELPOPia TOV Kt GE Eval
kaBapdtepo mepPAALOV.
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ITAPAPTHMA A. National Nanotechnology Initiative[52]

Goal 4: Support responsible development of nanotechnology.

Realization of the potential benefits of nanotechnology for human, social, and economic well-
being, and for the environment, requires that responsible development of nanotechnology—
assessment and management of potential risks—be integrated into all aspects of the field, from
world-class R&D

(Goal 1) to commercialization of NEPs (Goal 2). Responsible development is a fundamental
component of all three objectives in Goal 3. Research in support of Goal 4 will help address the
concerns of many stakeholder groups that are dedicated to protecting humans and the
environment. In 2011, the NNI developed, with input from stakeholders, a nanotechnology-
related environmental, health, and safety (nanoEHS) research strategy with a broad, multi-
agency perspective.26 That document fully supports the Goal 4 objectives and details specific
research needs in six interrelated and synergistic nanoEHS areas: (1) a nanomaterial
measurement infrastructure coupled with (2) predictive modeling and informatics that provide
accurate and reproducible data on (3) human exposure, (4) human health, and (5) the
environment essential for science-based (6) risk assessment and management of ENMs and
NEPs. The NNI agencies, individually and collaboratively, will continue to provide information
on progress toward addressing these research needs. Consideration of life cycle issues of ENMs
and NEPs is a key component of all four objectives described below. Advances in these
objectives require coordinated efforts involving multidisciplinary, multistakeholder national and
international teams.

Goal 4 Objectives

4.1. Support the creation of a comprehensive knowledge base for evaluation of the potential risks
and benefits of nanotechnology to the environment and to human health and safety.

4.1.1. Continue to identify gaps and prioritize needs for relevant knowledge through active
stakeholder engagement, including with industry and regional, state, and local initiatives.

4.1.2. Facilitate the development of an informatics-based structure for knowledge sharing that
includes a compendium of existing knowledge and mechanisms to incorporate new knowledge.

4.1.3. Promote the development and validation of measurement tools and decision-making
models to enable hazard and exposure quantification for human and environmental risk
assessment and management.
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4.1.4. Participate in international efforts, particularly those aimed at generating best practices and
consensus standards. Science-based risk assessment and management of ENMs and NEPs is
predicated on the broad availability of a comprehensive knowledge base that includes validated
data, methods, protocols and assays, reference materials and consensus standards, and
interpretative and predictive models. Such a knowledge base is also essential for the
development of beneficial nanotechnology applications for society and the environment. There is
a substantial and rapidly growing body of knowledge on ENM and NEP characterization,
hazards, and exposure that needs to be collected, analyzed, organized, and archived in an
informatics-based structure to facilitate sharing and use of information. The development of
broadly applicable, accessible, and validated measurement tools that enable the generation of
accurate and reproducible data remains a high-priority research area. Such tools provide
confidence in quantifying hazards, exposure, and ultimately risk, all of which are critical to
evaluating the safety of NEPs. Such safety evaluations will accelerate innovation and
commercialization of NEPs and support science-based regulatory actions to protect human health
and the environment. Decision-making models that are flexible enough to integrate limited
amounts of data will accelerate and advance risk assessment and management. The NNI agencies
will continue to play a strong participatory and, where appropriate, leading role in international
activities to develop consensus standards and in other international activities. Such consensus
standards, along with best practices, provide essential guidance to policy-makers and regulators.
Specific research areas for increased emphasis that have been identified collectively by NNI
agencies include sustainability (Objective 4.4), high-throughput screening tools, environmental
fate and transport, tools for risk assessment and management, dose metrics, and human and
environmental health monitoring. Another high-priority need is a library of well-characterized
ENMs available for testing by researchers and for use in international interlaboratory studies.4.2.
Create and employ means for timely dissemination, evaluation, and incorporation of relevant
EHS knowledge and best practices.

4.2.1. Explore new avenues to engage with a broader group of stakeholders, to communicate
NNI research progress, and to share technical information. NATIONAL NANOTECHNOLOGY
INITIATIVE STRATEGIC PLAN

4.2.2. Promote multistakeholder activities to evaluate EHS concerns such as human and
environmental exposures to ENMs and NEPs.

4.2.3. Participate in coordinated international efforts focused on sharing data, guidance, and best
practices for environmental and human risk assessment and management. NanoEHS is a
multidisciplinary research area of importance to a large and diverse group of stakeholders. Thus,
it is a challenge to engage, communicate, and share information with stakeholders who have
varying concerns and levels of EHS knowledge. Addressing this challenge requires expanded use
of modern approaches to disseminate information, such as popular social media tools, and
enhanced awareness and new functionality of key websites, notably www.nano.gov. Another
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approach is enhanced communication of individual NNI agencies’ specific research priorities,
activities, and interagency collaborations. Advances in the evaluation of specific EHS concerns
are enabled by increased participation of diverse stakeholders in existing evaluation activities as
well as by initiation of new activities. The NNI agencies will continue to participate in, and
where appropriate, lead international efforts focused on sharing information, including safety
data, pertinent to risk assessment and management.

4.3. Develop the national capacity to identify, define, and responsibly address concepts and
challenges specific to the ethical, legal, and societal implications (ELSI) of nanotechnology.

4.3.1. Support the creation of a comprehensive knowledge base for ELSI and the development of
an ELSI infrastructure.

4.3.2. Promote awareness and education of ELSI among relevant stakeholders (including
manufacturers, regulators, nongovernmental organizations, workers, and the public).

4.3.3. Foster deliberative interactions, such as public forums, among relevant stakeholders
concerning national and global ELSI. Addressing ELSI in a proactive manner is critical to ensure
public trust in nanotechnology and to promote innovation and commercialization of NEPs. The
first step in addressing ELSI is to build a comprehensive knowledge base that includes a
compendium of ELSI experts, results from societal dimensions research, workshop reports,
patents, and best practices to approaching ELSI issues. Such a knowledge base relies on support
from an enhanced ELSI infrastructure composed of networks, repositories, and centers for
advancing the collection, dissemination, and preservation of societal dimensions research on
nanotechnology for both the research community and public audiences. To increase stakeholder
awareness and education concerning ELSI issues, appropriate and relevant ELSI knowledge will
be disseminated to myriad stakeholders having varying levels of ELSI knowledge. Expanded
opportunities and new approaches for deliberative interactions among stakeholder groups, which
are numerous and diverse, will be developed and implemented.

4.4. Incorporate sustainability in the responsible development of nanotechnology.

4.4.1. Encourage the development of ENMs that are safer and more sustainable alternatives to
materials—nanoscale and otherwise—that are now in use.

4.4.2. Promote the design and development of safe and environmentally benign manufacturing
and end-of-life processes for ENMs and NEPs.

4.4.3. Support R&D on nanotechnology with beneficial applications toward human health and
the Environment.

Sustainability was first illustrated conceptually in 1987 in a two-dimensional VVenn diagram as
the intersection of society, the economy, and the environment.27 Materials sustainability, as
illustrated below in a more complex, three-dimensional rendition of the concept, encompasses
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many global challenges of growing societal, economic, and environmental importance: material,
water, and air management; green manufacturing; environmental stewardship; and renewable
and clean energy sources.

28 Responsible development of nanotechnology must include consideration of these
sustainability challenges in the design of manufacturing and end-of-life processes for ENMs and
NEPs.

New research will be directed at developing ENMs that are more sustainable alternatives to
larger scale-materials currently used in myriad processes and products, and at integrating
sustainability in the design, development, and manufacture of ENMs and NEPs. On the other
hand, nanotechnology has great potential to address societal, economic, and environmental
sustainability needs. Some of the beneficial applications that nanotechnology could provide in
support of sustainability are ENMs for more efficient generation and use of energy, water
purification, production of food and bio-based industrial and commercial products, and
remediation of environmental contaminants. New research will develop these and other
nanotechnology applications for widespread positive impact on human health and the
environment.
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1. INTRODUCTION

Recent developments in science and technology (chemistry, materials science, etc.) often
combined with concomitant advances in digital technology and production industry, have
successfully supplied the building designer with a wide range of innovative materials. The latter
are usually the outcome of laboratory tests, with applications to specific scientific fields, such as
aerospace engineering, medicine [1] etc. Nevertheless many of these materials have additional
properties applicable to solving complex problems in architectural design. Such materials have
been used so far in pilot studies and projects as well as in some commercial applications in
architecture, often with spectacular results.

Contrary to their smart capabilities, innovative building materials of the digital era, are at
present not fully understood regarding their impact on the environment and on human health.
Also, the global effects of such materials during and beyond their life cycle still remain relatively
obscure.

The aim of the present study is to selectively review some innovative building materials and
relevant techniques of the digital technology era, and discuss their properties and possible
hazards to the environment. Available methods and policies for controlling risks and hazards will
also be discussed, regarding the integration of such materials in contemporary architecture.

2. REVIEW, OF BUILDING MATERIALS AND
TECHNIQUES AT THE AGE OF COMPUTATION

Innovative building materials of the digital technology era are associated with computers in
various ways, some of which are listed below.

One way concerns the creation of new building materials via digital technology processes,
such as nanotechnology (section 2.1 below).

Another way refers to computers as contributors to the optimisation of such materials in
building design. Moreover, computer simulation and advanced relevant techniques, have also
greatly contributed to predicting and anticipating the environmental impact of such materials
(section 2.2 below).
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Last, digital technology has introduced highly automated processes in real time building
production. An example is the three-dimensional (three-D) building ‘printer’, which involves
the entire construction process, starting from raw materials and concluding with the building on
site (section 2.3 below).

The above, will now be discussed further, in the following text.

2.1. Building materials created via digital technology

A major trend in this direction, concerns applications of nanotechnology in creating new
building materials. Nanotechnology is the outcome of science and technology which exploits the
possibilities of matter that are derived from incredibly small material fractions of the order of
10°°. Nanotechnology is providing architecture with new materials which are far more efficient
than ordinary building materials, and which are also capable of dealing with complex situations
in modern buildings.

2.1.1. Nanomaterials used in building finishes

A common example in this direction is paints based on titanium dioxide; the latter is
nanomaterial capable of upgrading those paints so that they function as disinfectants and
reducers of ambient pollution. Applications of this kind of paints are found in hospitals (Fig. 1),
on street pavements [3], etc.

e ¢
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Rt

Fig. 1. Hospital in Mexico City; building facade with

self cleaning properties, year 2011 [2]
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Furthermore, recent results from laboratory tests at the Tech. Univ. Athens in collaboration
with the Center for Nuclear Research ‘Democritus’ in Athens [4] have demonstrated that
ordinary mortar can achieve satisfactory self cleaning properties, if only less than 10% of its
ordinary cement content is replaced by photocatalytic one; the latter is nanotechnology enabled
product, based on titanium dioxide. Such mortar can, apparently, save a lot of
maintenance/cleaning costs for building fagades at, virtually, no extra cost.

Nevertheless, contrary to its smart capabilities titanium dioxide was recently found to be
toxic and hazardous to human health. This will be discussed further, in section 2.1.5 below.

2.1.2. Nanomaterials used in building components

Despite recent findings about their environmental toxicity, nanomaterials such as titanium
dioxide, are also currently used as ingredients in structural building components made of
reinforced concrete, steel, etc. This technique can achieve spectacular results regarding self
cleaning concrete fagades; it can also improve anti-corrosion properties, plasticity etc. of steel
building components, etc. An application can be seen in a church in Fig. 2, as well as in a bridge
deck in Fig. 3.

Fig. 2. Misericodia church in Rome made of exposed
white concrete with self cleaning properties, year 2003,

arch. R. Meier & partners [5]
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Fig.3. lowa bridge deck USA,; steel reinforcement of conc-
rete slab nanoprocessed to develop anticorrosion properties

and enhance mechanical capabilities, year 2011 [6]

A prominent example of nanomaterials used in the production of building components, is
liquid granite which is employed as an alternative to ordinary concrete. Liquid granite is made up
of, between 30% to 70% recycled materials mainly from industrial wastes. Building components
of liquid granite use less than one third of material, compared with ordinary concrete
components; this has the advantage of reducing costs as well as reducing the building’s carbon
footprint. Furthermore the major advantage of liquid-granite, is high level of fire resistance; this
makes the material suitable for high fire safety demands; for instance, around power stations, in
domestic and commercial buildings, etc. An application of liquid granite can be seen in the
Olympic Village of year 2012 in London (Fig. 4), and in Stratford Shopping Center also in
London. Of course, liquid granite as a replacement of concrete must be used carefully, to avoid
destroying historical character of buildings associated with ordinary concrete.
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Fig. 4. Olympic Village 2012, London [7,8]

2.1.3. Phase Change Materials (PCM)

Any ordinary material can be ‘phase change’ depending on ambient conditions. An obvious
example is water, which, according to ambient temperature can take the form of ice, liquid or
gas. Modern PCM are created via advanced digital technology, such as nanotechnology, and
have the advantage over ordinary materials, that they offer far higher thermal capacity [9,10].
PCM can be applied in building dividing partitions to efficiently control indoors thermal
environment (Fig. 5).

Fig. 5. Phase change materials for thermal energy stora-
ge, built in a room’s ceiling [11]
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2.1.4. Ultra light-weight super-strong materials

This is a new class of materials known as microarchitected metamaterials [12,13] they
possess properties which are not found in nature. Namely, a layer of such material can maintain
almost constant stiffness even at incredibly low densities and thicknesses. The secret of this
incredible strength comes from the microarchitecture rather than from the ingredients
themselves. An example is ‘Aerogel’, i.e. a group of nanomaterials which is currently, the
record holder for the worlds’ lightest material (aerographene). In Fig. 6 an ‘aerogel’ layer is
illustrated, only few mm thick, which can achieve much higher thermal insulation and fire
resistance compared with an ordinary thick solid wall. The advantages of this class of materials
in building applications are obvious.

Furthermore, one of the most impressive features of such materials, is that they can be
‘printed’ using a desktop machine (section 3.3 below). These materials are used in the
manufacture of cars and space vehicles, and currently they are adopted in architecture.

Fig 6. A flower on top of aerogel layer insulating the flame

below [14]

2.1.5. Associated likely risks and hazards
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Contrary to the smart capabilities of innovative building materials of the computer era,
there is only limited understanding regarding their impact on the environment and on human
health. With regard to this, research efforts have been concentrated in various areas.

One main area concerns the investigation of toxicity of such materials. An example is the
work at the Plymouth University [15,16] which has demonstrated, that nanoparticles of the
titanium dioxide can have direct effects on brain and on the nervous system, which can also be
fatal. Other relevant research concerning toxicity of titanium dioxide, has been reported in the
‘Ecole Supérieure de Téchnologie de Montréal’ [17]; results from this work indicate that
nanoparticles of this substance, can easily penetrate human body, either through respiratory
system or through skin etc., thanks to the particles’ fine nature. Furthermore, carbon nanotubes,
which are used in the production of building insulating materials [18], have also been reported in
relevant literature to be toxic [19].

Another area of research, adresses the question of energy related environmental
sustainability. In this direction, it has been reported [20] that the energy consumption required
for synthesising nanoparticles, is incompatible with current global energy crisis; also, cooling
requirements involved in this process, are reported to end up, usually, in excessive water
consumption.

Despite ongoing research, a lot of questions still remain unanswered regarding
environmental fails and hazards associated with computer-based innovative building materials.
Scientists are fully aware of this, and they have proposed that recipients, - in present case, the
building industry, - should be alert concerning the use of such materials [21].

2.1.6. Policies for controlling environmental fails and hazards

Some governments in the developed world, have already founded relevant centres and
research institutions [22,23,24]. for the promotion, investigation and balanced control of the use
of such novel materials and techniques, in every day life applications. Examples are the London
Centre for Nanotechnology [25] which is Europe’s premier research centre in nanotechnology, as
well as the National Nanotechnology Initiative (NNI) in the USA [26]; the latter is the first
Initiative of this kind, to have, -only in this year-, announced Strategic Plans.

The NNI aims at maximising the benefits of nanotechnology while developing a process of
evaluating and controlling potential risks and hazards from its application to the environment,
health and safety. The vision of the NNI is a future in which «control of matter at the nanoscale,
creates a revolution in technology and industry that benefits society». This vision is supported by
four goals; namely:

(i) Advance a world class nanotechnology research and developing program.

(i) Foster the transfer of new technologies into products for commercial and public benefits.
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(iii) Develop and sustain educational resources, skilled workforce, and dynamic infrastructure
and toolset to advance nanotechnology. Last,

(iv) Support responsible development of nanotechnology, with major reference to sustainability.
Progress in this direction may provide answers as to what happens after the ultimate demolition
of a building that is based on nanotechnology enabled products (NEP), recyclability of NEP’s,
etc.

2.2. Computer-based optimisation of use of materials in
building design
2.2.1 General

New computational technologies can contribute to optimising the use of materials in
architectural design. Complex design variables such as, properties of materials, availability,
performance, design details, coherence with other building materials, economy, etc. are
interplayed within the design process, allowing for an active relationship between performative
criteria and design. Under such circumstances, innovative materials with their extended
capabilities, can allow for new forms which are optimised through iterative computer
procedures; this, eliminates waste mass and allows for marginally thin profiles.

Apparently, the old parameters that governed post modern architectural culture, are now
giving way to a fresh approach to design, thinking in terms of ‘material’ behavior, ‘new
materialism’ or ‘digital materialism’ could be used to describe this approach [27,28]. Amongst
the most startling examples, which can stand as paradigms of ‘new materialism’ are: the ‘Bird’s
Nest” Olympic stadium (Fig. 7), and the ‘Water Cube’ Olympic Aquatic centre, by PTW
architects, [30], both in Beijing, produced on the occasion of the 2008 Olympics.

S B R s
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Fig. 7. ‘Bird’s Nest’ Olympic Stadium, Beijing 2012,
Arup Herzog & De Meuron Architekten AG, China

Architecture & research Group [29]

2.2.2. Digital methods for preventing environmental fails and hazards

In employing new computational technologies in the building production, as described
above (section 2.2.1 and 2.1), it is the architect’s ultimate responsibility, to have relevant tests
carried out, concerning sustainability as well as freedom from toxicity and environmental fails
throughout the buildings lifecycle and even beyond.

In the interest of implementing such predictions, appropriate methods have been developed
though relevant research.

One of these methods has been proposed in the Polytechnic University of Catalonia [31].
This, makes predictions concerning thirty-seven different environmental factors, such as
emission in the air, waste generation, soil pollution, resource consumption, local impacts,
impacts associated with transportation, effects on biodiversity and emergency situations and
incidents, etc.

In that method, ranges are established concerning the magnitude of each type of environmental
impact; such a range involves steps, namely: ‘non-existent’, ‘hardly significant’, ‘slightly
significant’ and ‘extremely significant’. The validity of this method has been confirmed through
tests in four new construction projects. The method can be used by construction companies
which want to achieve a certain environmental management result, either under the umbrella of
ISO standards or through local community regulations.

Another method is B PATH from the Berkeley National Laboratory, USA [32], which
concentrates on the environmental impacts of the structural building materials in commercial
buildings. This method concerns the entire lifecycle and the ultimate demolition of the building
down to its constituent parts.

Unfortunately, a limitation inherent in any such method is that results / predictions are based
just on the (input) project data. Properties of innovative materials which are not fully understood,
fail to be included in the input data, therefore they cannot possibly be accounted for in the
results.

2.3. Digital processes for building fabrication
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2.3.1 General

Digital materiality in architecture is reflected, amongst other ways, through digital processes
of building fabrication, such as 3-D ‘printing’, leiser cutting etc.

By way of analogy to the desk-top printer, a three-D building ‘printer’ can use liquid
materials in order to produce (‘print’) a building on site [33, 34]. Liquid materials can be either
the above mentioned group of ultra light-weight super-strong, or they can be derived from
ordinary materials such as plastic, glass filled polyamide, titanium, steel, photopolymers etc.,
after suitable processing. This advanced technique of building fabrication, has taken architecture
way ahead the era of pre-construction.

The technique of three-D building ‘printing’ has already been applied in several instances,
such as in the Landscape House in Amsterdam, which is the first commercially produced three-
D-‘printed’ building in the world (Fig. 8). This house is still on course for a 2014 Exhibition.

The method of three-D ‘printing’ of buildings, is meant to be four times faster than normal
construction methods (per square meter), and also a lot cheaper; this makes this technique
invaluable in cases of urgent housing required, such as after earthquakes, fire, and other natural
calamities. An additional feature is that the need of construction workers is minimised.

Fig. 8. Landscape House, Amsterdam.This ia a Mbius strip-
shaped building ‘printed’ all in one go with one huge 3-D pri-
nter created by Italian roboticist E. Dini, arch. J. Ruijssena-

ars [35]
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2.3.2. Limitations

Despite advantages, the three-D-‘printing’ technique has also inherent ecological fails such
as exorbitant energy use, excessive noise production during operation, toxicity, and possible
wasteful use of materials [33,34].

Toxicity is associated with melting of materials and concomitant fumes which are no good to
be inhaled. Choosing good materials can be important, not only in reducing waste and even
energy use, but also in reducing toxicity. While most three-D-‘printers’ use plastic, there are
hundreds of materials, such as glass, starch, plaster, ceramics, etc., suitable for use with such
printers.

Availability and transportability of raw materials is of course another question. Shortage of
trained engineers and workers can also cause further concerns.

3. DISCUSSION

Computer-derived innovative materials and relevant techniques have been introduced into
the building production just within the last decade, with spectacular effects. At the same time
scientists, have been aware of the possible environmental fails and hazards associated with such
materials and techniques. Despite this, there have been hardly any Building Regulations for the
control of the above risks and hazards. Surprisingly, toxic materials of this kind are involved in
commercial building applications, which are considered legal according to current regulations.

To cope with the above problem, Strategic Plans are currently on the way in a number of
developed countries (section 2.1.6 above), aiming at maximising the benefits of such materials
and methods, while developing processes for evaluating and controlling the associated
environmental fails and hazards. However, until these plans can be implemented, commercial
use of such materials needs be approached with care. Engineering ethics, under such
circumstances, becomes an important issue.

In employing computer-based innovative materials and relevant techniques in the building
production, architects, scientists and engineers are called for, who are specially trained to
understand avant-guard technology of building materials. The architect is responsible to
coordinate the building production, and apparently integrity is mandatory within the
multidisciplinary team which is involved in the process. Yet, it is the architect’s ultimate
responsibility, to have relevant tests carried out, concerning sustainability as well as freedom
from toxicity and environmental fails throughout the building’s lifecycle and even beyond. In
this context the need for appropriate educational curricula in architecture becomes apparent.
In addition, this can improve awareness of questions and problems arising during advanced
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building production processes; this in turn, can inform the academia of emerging current research
topics.

Last, the incredible capabilities of computer derived innovative building materials, can
occasionally be in contrast with specifications of materials prescribed by ordinary regulations.
An example can be seen in the Greek regulations for energy performance of buildings (KENAK)
[36]; the thick and solid external wall partitions prescribed by KENAK, could well be
superseded nowadays by a few mm thick ‘ultra light-weight super-strong’ metamaterial (section
2.1.4)) This instance is indicative of the relativity of matter and of relevant building regulations.

4. CONCLUSIONS

Some of the smart capabilities of computer-based innovative building materials and relevant
techniques have been illustrated in the above review, together with associated ecological fails
and hazards. The nature and extent of the latter have not so far been fully investigated and
understood, though current building regulations do not account for any of such hazards. Until
such time arrives, that the currently announced Strategic Plans by developed countries, are
implemented, commercial use of such materials needs be approached with care. Engineering
ethics, under such circumstances becomes an important issue.

Considering avant-guard digital technologies which are associated with building materials
and production, a timely necessity arises; this concerns, updating educational curricula and
fostering interdisciplinary research in architecture. This can contribute to the goals of
contemporary architecture, which aims for optimal design in a clean, toxic free and sustainable
environment.
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IMMAPAPTHMA T Mé6odog B-Path. Amotiunon nepipailovtikod avtiktumov Tov SouKov
KOTOKELOOTIKOV VAK®OV GTO EUTOPIKA KTipLaL.
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Berkeley Lab Building Materials Pathways (B-PATH) Model Download
Agreement
By downloading the B-PATH model from this site you acknowledge the following disclaimer:

Warranty Disclaimer and Limitation of Liability Copyright (c) 2012 The Regents of the
University of California, through Lawrence Berkeley National Laboratory (subject to receipt of
any required approvals from the U.S. Department of Energy).

Model development was sponsored by the Portland Cement Association and the United States
Government. While it is believed to contain correct information, neither the the Portland Cement
Association nor the United States Government nor any agency thereof, nor The Regents of the
University of California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product, process, or
service by its trade name, trademark, manufacturer, or otherwise, does not necessarily constitute
or imply its endorsement, recommendation, or favoring by the United States Government or any
agency thereof, or The Regents of the University of California. The views and opinions of
authors expressed herein do not necessarily state or reflect those of the Portland Cement
Association, the United States Government or any agency thereof, or The Regents of the
University of California.
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Developed by researchers at Lawrence Berkeley National Laboratory (LBNL), the Berkeley Lab
Building Materials Pathways (B-PATH) Model aims to enhance environmental decision-making
in the commercial building LCA, design, and planning communities through the following key
features:

1) Modeling of discrete technology options in the production, transportation, construction, and
end of life processes associated U.S. structural building materials. While there have been a
number of stand-alone LCAs of commercial buildings and their materials, it is often difficult to
transfer the results of these studies to assessments of real-world buildings. Specifically, the
environmental impacts of structural materials for a given job site will depend in part on the
technology characteristics of local and regional supply chains; these characteristics might differ
from the “average” technology assumptions used in many building LCA studies and databases.

2) Modeling of energy supply options for electricity provision and directly combusted fuels
across the building life cycle. Most LCA models allow for some user-defined energy supply
assumptions. However, often the LCI data in such models are not sufficiently disaggregated into
unit process technologies, whose energy use and fuel options (e.g., alternative fuels or fuel
switching) can vary in practice. B-PATH allows for user-defined energy supply at the process
technology level, which provides greater flexibility for modeling regional and production system
energy supply variations for structural materials.

3) Comprehensiveness of relevant building mass and energy flows and environmental
indicators to ensure that B-PATH’s discrete technology modeling approach allows for
consideration of a range of environmental impacts in materials selection, and for different
building elements.

4) Ability to estimate modeling uncertainties through easy creation of different life-cycle
technology and energy supply pathways for structural materials, and easy consideration of
different methodological assumptions (e.g., system boundaries and allocation protocols), which
can serve as bounding scenarios on environmental impacts.

5) Encapsulation of the above features in a transparent public use model, which can be
assessed and refined by the stakeholder community, expanded to include new technology options
as they emerge over time, and can offer a fully citable public data resource.

Model development was focused on life-cycle pathways for three major structural materials
options for commercial buildings: (1) reinforced concrete; (2) steel; and (3) lumber. The current
version of B-PATH is targeted at low-rise construction (typically defined as 2-5 floors) due to
the predominance of this building form in the U.S. commercial sector.
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