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2YNOMNTIKO NPOrPAMMA

4 9:30-9:45
MpooéAeuaon Kal MPOoETOoLaTia OANTWY - KAPES
4 9:45-10:00
‘Evapén - xaipetiopol
4 10:00-11:30
1" Suvebpia
Mpoebpeio: A. Aépvep - A. ToaykpaooUAng
4 11:30-12:00
AtdAelupa yia kade
4 12:00-13:15
2" Zuvebpia
Mpoedbpeio: A. ToaykpaoouAnc - A. Agpvep
4 13:15-14:30
AtdAeppa yia ehadpu yeoua kot kade
4 14:30-15:45
3" Zuvebpia
Mpoebpeio: I'. Xaideuevonoudocg - A. MavvakomnouAog
4 15:45-16:00
KAelowo
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2YNEAPIEZ

1" Suvedpia 10:00-11:30

4 10:00-10:15
Katepiva @lonovAou, Tu. ApXLTEKTOVWY MNXOVIKWY
Oeouikn Kpttikn ko ZUOTHUATH-OE TIPAYUATIKO XPOVO: ALAVO@POPIKEC
avayvwoelg tou KuBou Zuumnukvwong tou Hans Haacke [11.4]
4 10:15-10:30
louAia Mevtadou, T. ApXLTEKTOVWY MNXaVLIKWV
2xebialovrac Ynelaka ekIEuata yia tnv Lotopia tnc moAnc tou BoAou: O
Ynelakoc oxebiaouog we Jewplia kat tpaén [11.3]
4 10:30-10:45

Zodia Makpuywwpyou, TU. Mnxavikwv Xwpotaioag, MoAeoSouiag kat
Mepidepelaknig Avarmtuéng

Ol TIPOOTTIKES AVANTUENG TOU MOALTIOTIKOU Touplouou otnv EAAada:
SuvaToTNTEC OUVOEDNG TWV UOUCEIWVY KAl TWV aPXOLOAOYIKWY XWPWV
ue ta ouvebpLa [111.4]
4 10:45-11:00
ABpadp Xapakdrnoulog, Tu. MoAtikwv Mnxavikwv
AvdAucon Xpovooewpwv UE UN YPOUULKEG ueBO0bouc kat UVewpla
ouovietwv  Siktowv:  Egapuoyn O TEpAUATIKA — Oe60UEVT
Xwpoxpovikwv (spatiotemporal) patvouévwy [1IV.3]
4 11:00-11:15
Xprotog Tavrog, Tu. MnxoavoAdywv Mnxavikwv
Metagopa FepudTnTAC KOl TTPOOPOPNON TMOAUATOUIKWY aepiwV UE
EQPAPUOYEC OE mems Kal O KPUOYEVIKEG avtAiec [1111.5]
4 11:15-11:30
lwdavva Naradwwtn, Ty, MnxavoAdywv Mnxavikwv

Ocwpleg opoyevomoinancg yLa Un-ypouLka cUVIETA UALKG UE EQAPUOYES
otou¢ yaAuBeg TRIP [1111.4]
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2" suvebpia 12:00-13:15

4 12:00-12:15

Anoéotolog MNouAag, TU. Mnxavikwv Xwpotagioag, MoAeodopiag kat
Mepidepelaknig Avamtuéng

To npotumo 1tN¢ €edapikn¢ avantvéng: n ouuBatotnta  TNg
tblotumtonoinon¢ twv mopwv ue TNV avaBaduton ¢ Slatormiknc
ouvepyaoia twv entyelprocewv (Clusters) [111.2]

4 12:15-12:30

Avva Adtolou, TU. Mnxavikwv Xwpotagiag, Moleodopiag kat
Mepiudepelakng Avamtuéng
Alepelvnon nmopayoviwy KadoplouoUy Tou EMMESOU  avamTuéng
TTAPOAIUVIWY  QYPOTIKWY TIEPLOXWYV UE OUUUETOXIKEG OLASIKATIEG.
MeAétn mepintwong xaunAou, uUETpLOU Kot uPnlou  emumédou
avantuénc atnv neptoxn tou tpLtedvouc twv Mpeonwy [111.3]

4 12:30-12:45
MapLog ZnnAtwtonoulog, Ti. MoATikwy Mnxovikwy
Awaxeipton Yéatikwv Mopwv AypoTikwv Agkavwv Amoppong UE TN
Xpnaon TnAeniokonnong [1IV.2]
4 12:45-13:00
AAKpAvn AUtpa, TU. Mnxavoloywv Mnxavikwy
AptBuntikn kot SewpnTikn UEAETN OTATIKNG MAPAUOPPWONG UOAAISAC
contrast agent kot ektiunon eAaotikwy napauetpwy [I.4]
4 13:00-13:15
Mdvva MrapkoUta, T, ApXLTEKTOVWYV MNXaviKwy

H Katoiknon oe ouvOikec Extaktng Avaykng: To mapddeiyua tng
Adnvac atnv emoyn ¢ kpiong [11.2]
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3" suvedpia  14:30-15:45

4 14:30-14:45
Avtwvng Kovtadakng, T ApXLTEKTOVWV MNXaviKwv
Metagopa Quoikov Qwrtiouol o€ leployeg MNépav NG MEPLUETPLKIG
Zwvng o€ Ktipta Mpageiwy [11.1]
4 14:45-15:00
BaociAelog ABavagciov, TH. MoATikwv Mnxavikwy
Alepevvnaon  unxavikwv 1SLotNTwv  UAIKwWV TIoU  mapouatalouv
evatoBnoioe otnv vbpootatiky mieon upe ™ Bonleia melpaudTwv
bielobuoncg [1IV.1]
4 15:00-15:15
EAcuB£pLog Mmévog, T, MnxavoAdywv Mnxavikwv
Evotaleta  pon¢ AemtoUu uuéva Tmapoudio  NAEKTPOUAYVNTIKWY
Suvauewy [1111.3]
4 15:15-15:30

MapOa lepdkn, Tu. Mnyovikwv Xwpotaiag, Moheodopiag kat
MNeplbepelakng Avamtuéng

Mpoypauuationos kat BEATIOTN MeplLpepelakn katavoun énuociwv
enevéUoswv: uta uedobdoldoyikn npoaéyyion [111.1]
4 15:30-15:45
Navaywwtng Avépravéong, TU. Mnxavoloywv Mnxavikwy

JXESLHOUOC KAl avaAuan UNXOVICUWY OoyopwV NAEKTPLKNG EVEPYELOS
[111.1]
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NEPINAHWEIZ NAPOYZIAZEQN

I. TM. APXITEKTONQN MHXANIKQN

.1  METAQOPA ®YzIKOY OQTIZMOY ZE NEPIOXEZ MEPAN THZ NEPIMETPIKHZ ZQNHZ

ZE KTIPIA TPADEIQN
EruBAénwy TZATKPAZOYAHZ APIZTEIAHZ
Entikoupog Kadnyntiig

N ITOIXEIA YIIOWHOIOY AIAAKTOPA

‘Ovop/vo KONTAAAKHZ ANTQNHZ

Mrtuxio Tu. MHXANOAOIFQN MHXANIKQN
MoAuteyvikn ZxoAn, Maveniotiuto Autikri¢ Makedoviog
Metantuxlokd  MSc in ENERGY
Herriot-Watt University
EnayyeApatiki  MHXANOAOIOS MHXANIKOS
15LotnTaL

A MNEPIAHWH

O AALog amotelel pla aveEAvtAntn TNy eVEPYELOC Kal GwTLOMOU, aro tnv onoia ta Ktipla
umopouv va  enwdeAnbolv amo tnv uloBEtnon kal edapuoyr OTPATNYLKWY Kot
ocuotnuatwy puacikol pwrtiopol (daylighting systems). Ta cuotripata Gpucikol GwTlopoL
amoteloUV TO HECO MeTadopds dueong A kat Slaxutng nAlakig oktvoBoliog oto
EOWTEPIKO TWV XWPWYV, TWV OMOolwV 0 apxLTEKTOVOC/UEAETNTAC KaAeite va €€eTdoEl, pe
KUPLO OTOXO TNV EMITEVEN OMTIKAG AVEONG, TNV €E0LKOVOUNGON NAEKTPLKAG EVEPYELOG Kal
YeVIKOTEPA TN BeATiwon TWV €0WTEPIKWY CLUVONKWY PEoa OToug xwpoug dlaBiwong Kat
epyaciag. H aglomoinon tou puoikol dpwrtiopol (O.0) opwe, amotelel pa kaBoAa eUkoAn
Stadikaoia kupiwg Aoyo twv MOAAATAWY Kol SLAPKWG LETOPOANOUEVWV TTOPAUETPWY TIOU
Of OPLOMEVEG TEPUTTWOEL MITOPEL va €lval Kal QVIOYWVLOTIKOL MEeTagy Toug. M
TIOPASELYO O OPXLTEKTOVIKOG OXESLOOUOG TWV XWPWVY, 000 Kal Twv cuotnudtwv O.0., Ba
npénel va e€aodalilel otov xpnotn mMOAmAd odéAn OMwE, €mBUPNTA Kol EMAPKNA
enineba dwtlopol pEoA OTO XWPO; OMTIKA emadr HE To €EwTeplkd TEepLBAAov Kat
efaodalion Béag; amoduyn omtikig 6xAnong (BauBwon); oAl katavoun Tou GwTLopoU
K.0.. 08 cUVEUAOWUO TAVTA HE TIG UTTOAOLTIEG ATALTHOELS TOU KTLPlou yila BepLkr) Gveon; Thv
MELWMEVN TATNON EVEPYELAG yLa TNV KAAUYN TWV avaykwy auTtwy, oAAA Kal tnv avadelen
SLadOpWV APXLTEKTOVLKWY OTOLXELWV KaL XOPOKTNPLOTIKWY OTouU Kpivetal okomipo i sival
emBupunto. Qotdoo, evw n duvatdtnta aflomoinong Tou ¢uctkol GWTIOUOU OE XWPOUG
OTOUG OTOILOUC N €L0aywyr TOU YIVETOL HECW QAVOLYHATWY, Katakopudwv (mapdbupa)
n/kat opwovtiwv (avoiypata opodnc, aibpia, deyyiteg) eival peydAn, to TOOOOTO
aglomoinong epdaviletal va EAATTWVETAL 600 N AOCTACH OO TO AVOLYUA LECA OTO XWPO
au€avetat. OL GNUAVTIKOTEPOL TAPAYOVTEG TTOU eMNPEAloUV TNV emtuyia tng dieioduong
tou O.0. (daylight penetration) oAAG KoL TNG EMAPKELAG TOU OTO ECWTEPLKO TWV XWPWV
elval to BAaBog tou Ywpou; tOo MéyeBoOg kol n Bfon TWV aAvolypdTtwy; To cloThua
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VOAOOTOGLWV/UVANOTILVAKWY K.Q.. TUVEMWE QUTO TIOU TIOPATNPELTOL ElvaL OTL OE OPLOUEVES
TEPUTTWOELG oTov Tupnva twv Ktpiwv (building core), kupiwg ot ktipla ypadeiwv twv
omoiwv Ywpol Bpilokovtal og amocTaon aAmo TNV MEPLUETPO TOUG, OE CUVOUAOKO ME TIG
Slaitepa VPNAEG amALTAOELG TTIOU £XOUV YL OTTTIKA Kol BepULK Aveon (MOCOTIKA Kot
molotikad), n petadopd P.M. 0TO0 €0WTEPIKO TOUG va Omoltel TNV xprnon e{eAlypévwv
ouotnuatwy petadopdg kat Siavoung (advanced/core daylighting systems) piag kat
oupBatikol TPOTOL Kol TEXVIKEG VoL UNV KpilvovTal €MOpPKR yla TNV amodotikn KaAuyn
autwv. Ovtag moto ouvBeta Kot MOAUTIAOKA Og oxéon pe ta cupBatika cuotipata O.0.,
Ta ouotipata Tuprnva cuviBwg meplapBavouv nAlakoUg cUAAEKTEG (concentration
systems) pe | Xwpig TNV XpAon ocuotnudtwv xvnAdtnong tou nAwou (solar tracking
systems) o€ cuvduaouo pe éva cuotnua petadopag tou O.O. (light transport system) to
ormoio pmopei va eival évog avakhaotipag (reflector) ocuviBwg kaBpémtng R £€vag
dwroowAnvag (light pipe) kat va kataAnyet teAka o€ éva cvotnua dtabeong tou, To onolo
elte €xeL To poAo tou dwtlotikoL (terminal solar luminaires) eite §pa cav péco dlaxuong
kat Staomopdc (diffuse light) tou pwtiopol pe Baoikd OTOXO TV AVIIKATACTOCN UEPOUG
TWV EVEPYELAKWY QTOLTAOEWV yla TEXVNTO GWTIOUO Kal TNV Snpoupyia alobripatog
eveiag kaL avEnong TNG MOPAYWYLKOTNTAS TWV XPNOTWV.

N BAZIKH BIBAIOTPADIA

Baker N. (2000), «We are All Outdoor Animals», Proceedings in Conference: PLEA 2000, pp.
553-555, UK: Cambridge.

Baker N. kat Steemers K. (2002), Daylight Design of Buildings, European Commission, Jame
& James.

Beltran L.O, Lee E.S. kat Selkowitz S.E. (1997), «Advanced Optical Daylighting Systems: Light
shelves and Light pipes», Journal of the llluminating Engineering Society 26(2): 91-
104.

Boyce P.R., Hunter C. kot Howlett H. (2003), The Benefits of Daylight through Windows,
Lighting Research Center, US: New York.

Boyce P. kat Rea M. S. (2001) Lighting and Human Performance II: Beyond Visibility Models,
Toward a Unified Human Factors Approach to Performance, Palo Alto, CA: Electric
Power Research Institute.

Farley K. M. J. kot Veitch J. A. (2001), «<A Room with a View: A Review of the Effects of
Windows on Work and Well-Being», NRC -CNRC Technical Report IRC —RR -136.

Heerwagen J. (2009), «»Biophilia, Health, and Well-being», oto: Campbell L. kot Wiesen A.
(eup)., Restorative Commons: Creating Health and Well-being through Urban
Landscapes, General Technical Report NRS-P-39, USDA Forest Service, Northern
Research Station.

IEA (2000), «Daylight in Buildings. A Source Book on Daylighting Systems and
Components», IES SHC Task 21 Report, International Energy Agency.

Leslie R. P. (2003), «Capturing the Daylight Divided in Buildings: Why and How?», Building
and Environment 38(2): 381-385.

Steemers K. (1994), «Daylighting Design: Enhancing Energy Efficiency and Visual Quality»,
Renewable Energy 5(2): 950-958.
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.2 HKATOIKHZH ZE 2YNOHKEZ EKTAKTHZ ANATKHZ. TO MAPAAEITMA THZ AOHNAZ
2THN ENOXH THZ KPIZH2

EmBAEénwv

A ZTOIXEIA YNOWHOIOY AIAAKTOPA

‘Ovop/vo MI1APKOYTA ITANNA

Mrtuylo Tu. APXITEKTONQN MHXANIKQN
MoAuteyvikn ZxoAn, Maveniotiuto Osooadiog

Metarmtuylakd

Enayyehuatiky  APXITEKTQN MHXANIKOS
180Tt

A | MNEPINHWH

O KOOMOG MOC MOLAEL PE €vav «KOOUO TIOU TIANUUUPLOE EADVIKA UE EKTOTMLOUEVOUG
avdpwrouc» (Bauman, 2005). Av Kat oL cUyxpovol andokAnpol dev amotelolv pavouevo
NG EMOXNG MOC, ONUEPA, OE KOPOUG OLKOVOULKAG Kplong daivetal moAl €viova OTL «n
TOAn €yve xwpoc anoppdng evog mAsovalovtog mAnbuopol » (Davis, 2007). Ita mAaiola
¢ Slbaktoptkng SlatpBic Ba emixepnBel va aviyveuBolv Tta ixvn Katoiknong
OQUTOKAELOUEVWY KOWWVLKWY opadwy, ou {ouv oTo MePOwpLo, otn OKld, oTLG abéateg
TEPLOXEG TNG TMOANG Twv ABNVWV wg mapadeiypata meplBwpLlaKkng KaToiknong avhpwnwy.
OL «tomoL o Kpion otnv mMOAn» (Bpuxéa, 2003), amoteAolV T XWPELKA OMOTUTIWGCN TWV
TOAAQMAWY KPIOEWV KL GUYKPOTOUV L0 APXLTEKTOVLKN TIOU TIOPAYETAL LUE OPOUG OTIWE O
SLOXWPLOUOG KOL O KOLWVWVLKOG OIMOKAELOUOG. Av «n LoToplal TNG APXLTEKTOVIKAG ypadeTal
ouvnBwg otnpLloueVn ota UVNUELQ, oTa PeYaAa SNUOoLA Kol LOLWTLKA KTipla Kot Kupiwg
ota oT\, 6nwg autd Stapopdpwvovtat ot Siddopeg emoxeg» (Bpuxéa, 2003), ToTE pia
TP AAANAN LOTOPLA OPXLTEKTOVLKNG YpAdETAL TAPATAEUPA.

H undbeon epyaciag Boaoiletal otnv mpoomdbela avixveuong, xaptoypdadnong Kot
avadeléng tng meplBwpLakng katoiknong otnv ABrva tng kpiong. OL dTUTTEG KATOLKIOELG
mov Ba pedetnBolv Ba emheyolv WG OTLYULOTUTIOL KOTOKNONG 0TO SNUOCLO KoL LELWTIKO
XWPO NG MOANG. Zav pia doknon tou PAéppatog, Ba petadepBolpe o MEPLTTWOELS
ATUTING KOTOIKNONG, aVadEIKVUOVTOC TO TIOLOTIKA XOPAKTNPLOTIKA TNG KPlong Katolknong
otnv moAn. ZUpdwva e Tov Walter Benjamin «to va KATolKelg onpaivel va adrvelg ixvn»
(Benjamin, 2005) . Av avtlotpépoupe T AoyLkn auth, TOTE N avalitnon OAwv TWV LX\VWV
elval pa mpoondBela katavonong tng katoiknong. «Kottalovtag tov KOOUo péoa amd ta
ouprtwpatd tou» (Virilio, 2002) mpokUTTOUV (Xvn —WG TEKUNPLO Tou TapeABovToc— A
Seikteq —w¢ mpoowpwva onueia avadpopdg— mov npodiSouv dpayuoUs, LETATOMIOELG KoL
anokAelopoUg. Ta (xvn katoiknong péoa otnv moAn, aAlote tuxaia kal epripepa, GAAote
otaBfepd Kol GUUPBOAIKA, PAVEPWVOUV TNV OOUVEXELD TIOU KPUPBETOL KATW Omd ThV
dOLVOUEVLKN) OMOLOYEVELD TOU XWPEOU Kal TN BLatdTtnTa TOU UTOKPUTITETOL oW Omnod TO
EMELYOV TNG EKTAKTNG QVAYKNG. AV €0TLACOUME OTO ONUELD OTOU O XWPOG KKAWTTETAL,
SlolUetal kal avaocuvtiBetaw» (Perec, 2005) dpaye, Ba mpokUYPeL pa TouTOTNTA
katoiknong abéatn umd to Tpiopa tng kabnuepwotntag; Edodcov n kabnuepwvotnta
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uropei va BswpnBel «pa popdrn tudAotntog, £vag Tpomog availodnoiag» (Perec, 2005) ,
TOTE N eotiaon oto cuvBwg abfato Ba avadeifel Toug TOMOUC Kplong TG Katoiknong
péoa otn OAN. Oa GaveEPWOEL TG «ATUTIEG KATOLKNCELS» (Davis, 2007) avadelkviovtog
KavoUpyLoug «TPOmoug» Katoiknong nmpodidovtag dtadopetikdtnTa Kot ToANamAdTnTA Kat
Tautoxpova avadelkviovtag popdEg xwpLkng dtadopomnoinong.

N BAZIKH BIBAIOTPADIA

Bauman Z. (2005), SmataAnuéves Zwég. Ot amoBAntol tn¢ kadnuepivotntag, ABrAva:
Kataprtt.

Davis M. (2007), Planet of Slums, London/New York: Verso.

De Certeau M. (1984), The Practice of Everyday Life, transl. Steven Rendall, Berkeley - Los
Angeles - London: University of California Press.

Lefebvre H. (1991), The production of Space, Oxford: Blackwell.

Lefebvre H. (1997), Aikaiwpa otnv moAn. Xwpog kat moAtikr, ABriva: Koukida.

Massey D. (2008), Ia to ywpo, ABrva: EAAnVIKA Mpdppata.

Bpuxéa A. (2003), Katoiknon kat Katotkio: SlEpeUVWVTAG T OPLA TNG QPXLTEKTOVIKHACG,
ABrva: EAAnvika Mpdpupata.

Mrmdovpav Z. (2008), Peuotoi Katpoi: n {wn tnv emoxn tn¢ abeBaidtntac, ABAva:
Metaiyuio

Nte Zeptw M. (2010), Emwvowvtag tmv Kadnuepwvry lNpaktikr: n moAUtiun téxvn Ttou
npdtteLy, ABrva: IUiAn.

Mepék Z. (2000), Xopeiec Xwpwv, ABrva: Y hov.

1.3 IXEAIAZONTAZ WHOIAKA EKOEMATA TIA THN IZTOPIA THZ MOAHZ TOY BOAOY: O
WHOIAKOZ IXEAIAZMOZ QZ OEQPIA KAI MPAZH

EruBAénwv MAMAKQNSTANTINOY MIQProz
AvarnAnpwtr¢ Kadnyntrig

A ZTOIXEIA YNOWHOIOY AIAAKTOPA

‘Ovop/vo TNMENTAZOY IOYAIA

Mrtuyio Tu. IXTOPIAZ-APXAIONOTAX
Dwrooopikn ZxoAr, EKMA
Metamtuyiakd  NEOTEPH EAAHNIKH IXTOPIA
Tu. lotopiag Apxatodoyioag, @hlooopikn SxoAr, EKTA
Emayyelpatiky  IZTOPIKOS
1810tnTaL

N NEPIAHWH

Avtikeipevo TG SLatptPng ival o oxeSLaoUOG TNG LOTOPLKAG TMANpodoplag e 0TOXO TV
napaywyr PndLlokwyv UALKOTATWY Kol Thv €KBeor Toug PHéoa og €va HOUOELaKO Xwpo. Me
peAétn mepintwong to oxedlaoud bndlakwv ekBepdtwy ya to Mouoeio tng NoAng tou
BoAou, n Statplpr] mopakoAouBel To €KOETIKO MPOYPAUMUA TOU VEOU HOUCELOU BETovtag
epwTApata mou adopolv otnv mapaywyn Adyou yla to mapeABov, otnv évvola Tng
LOTOPLKAG KOUATOUpAG, KABWG Kal TNV Topaywyr CNUOCLWY KoL TAUTOTHTWY HECA Ao TIG

10
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Undlakég UAKOTNTEG. ITOXOC TNG epyaciag eivat va cupPdaAAel oto StdAoyo petal
avOpwmiloTikwy Kot  £dopUOCHEVWY  omoudwy, avadelkviovtog Ttnv €vvola  Tou
Stabpaotikol oxedblaopoU (interactive design) wg mpovopLlakou Slemiotnovikol mediou
TIOU TIOPAYEL AVOLKTA adnynuata, ta onoia petaoxnuatifovral o PndLakég UALKOTNTEG.
Yto mAaiclo autd o Pndlakdg oxedlacuog avadelkvUel Tn Xwpwkr Sldotacn Tou
TapeAOOVTOG Kol TNG BLWHEVNG EUMELPLOG KOl QUMOTUTIWVEL TNV avBpwrivn dpdon péoa
oTNV TOAN OMWG QUTH Haptupsital and Tt cuvSUAOUEVN OVAAUGH OPXELOKWY TINYWV,
TPOodOPLIKWY HOPTUPLWY, OTTLKOAKOUOTLKOU UALKOU Kol UALKWV TeKUnplwv. EmutAéov, n
€peuva Slepeuvad tn SuvatdTnTa XAPAENG KALVOTOUWY TPOMWY OXESLACHOU, A&LOTIOLWVTAG
TNV TPOKTLKI) TOU KCUMKETOXIKOU oXedlaopoU» (participatory design) mou €mSLWKEL TNV
eUmAOKN Twv (Blwv TWV Xpnotwv oto oxedloopd twv Pndlakwv edpappoywv mou Ba
XPNOLLLOTIOLO0UV.

N BAZIKH BIBAIOTPADIA

Rivka O. (2006), «Theory and Design in the First Digital Age», Design Studies 27(3): 229-265.

Carroll J. M. (2000), Making Use: Scenario-Based Design of Human-Computer Interactions.
MIT.

Rose G. (2001), Visual Methodologies: An Introduction to the Interpretation of Visual
Materials, London: Sage.

1.4 OEIMIKH KPITIKH KAI ZY2THMATA-ZE NPATMATIKO XPONO. AIANADOPIKEZ
ANATNQZEIZ TOY KYBOY 2YMITYKNQZHZ TOY HANS HAACKE

EmuBAénwy TZIPTZINAKHS TIQPIOx
Entikoupog KaSnyntrig

A ZTOIXEIA YIOWHOIOY AIAAKTOPA

Ovop/vo QDINOINOYNOY KATEPINA

Mrtuyio Tu. APXITEKTONQN MHXANIKQN
MoAuteyvikn ZxoAr, Mavemiotruio Osooaiog

Metamrtuxiakd  APXITEKTONIKH-SXEAIAZXMOZS TOY XQPOY
Alatunuatiko npoypauua Metamtuytakwy Srouvdwy otnv katevduvon
A: Zxeblaouog — Xwpog — MNoAwtiouog, EMIM

EmayyeAuatiky  APXITEKTQN MHXANIKOS

180Tt

A NEPIAHWH

Itnv gpyacia emyelpolvral Slavadoplkeég avayvwoelg tou KuBou Suumukvwang (€pyo tou
1963) tou leppavoly koaAAtéxvn Hans Haacke. O Boaoikog agovag mavw otov omoio
TPOYLLOTOTOLOUVTAL Ol €V AOyWw QvVayvWOoEeLS apxlkd Koabopiletal amo tn Bewpla Twv
CUOTNUATWVY-0E TIPAYUATIKO XPOVo Kat tn Oeopikn Kpttik. Zkomdg tng epyaociag sival va
peAetnBel Ste€obikd n Slaxpovikotnta tou KuBou Suumukvwons Kabwg Kol ta otolxeia
ekelva Ta omoia Ba ouvdpAuouv oTn ouvéxela oto va amodewBel OtL To €pyo auTO
QIMOTEAEL TNV TPWTOPXK SOUA-TIPOTUTIO TNG OUVOALKAG KOAALTEXVLKAG TIPOKTIKAG TOU
Haacke, péxpl kat orjpepa. Mo to Adyo autd kpivetal avaykaia n mapoucioon kat avdiuon
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GAMwv €pywv Tou Haacke. Amd tnv mopeio TNG £peuvag TPOKUTTEL OTL N Omola
Katnyoplomoinon Kat £vtaén tooo tou KuBou, 600 Kal Tou ouvoAlkol €pyou Tou Haacke,
0€ KOAALTEXVIKA KlvApato Kot opadeg eival Slaitepa TEPLOPLOTIKN, WG TPOG TOUG
npoPAnuaATIoHoUC Toug omoioug BEteL n epyacia. Mehetdtal: a) o KUBog¢ Suumukvwanc
oav éva £pyo TNG oUYXPOVNG TEXVNG HME OAANYOPLKO XAPOKTHPO KAl TIOALTIKO TTEPLEXOMEVO,
Kal B) To peténelta €pyo tou Haacke péXPL Kol OAUEPA, AMOSECUEUNEVO A TG OTOLEG
KOTNYOPLOTIOLOEL;, OMAOOTIOLOEL KOL YEVIKEUOEL OTI( OTOLEG KOTA KalpoUG EXEL
umaxBel. MapdAAnha €xouv emleyel ywa va peAetnBolv oplopéva £pya AAwWvV
KOAALTEXVWV TaL oMol €XOUV AEDN 1) EUEDN OXEON UE TO €pyo Tou Haacke. kat kpivetal
OTL cUpBAANoUV otnv €EENLEN TNG €peuvag dedopévou OTL UmopoUlV va GWTICoUV TTTUXEG
NG KOAALTEXVIKAG OKEYNG Kol TIPOKTIKAG Tou. H gpyacia Stepeuvad to €pyo tou Haacke ota
mAaiola TNG XWPELKAG/APXITEKTOVIKAG SLA0TAONG TWV HOVIEAWV TO OTOola TIPOKUTITOUV.
Eniong eotldlel oTo TUAMA EKELVO TOU £€pyOU TOU TO OTIOLO TOPOUCLAlEL SECUOUG UE TO
npoodata Stapopdpwuévo medio Twv Oeopllovowv Mpaktikwy (Instituent Practices) aAAda
Kal . H mpoowrtikn emwovwvia tng ypddouoag pe Tov i8Lo tov KaAALTtexvn, eUmAouTileL TV
€peuva e TIOAUTLLO TIPWTOTUTIO UALKO.

N BAZIKH BIBAIOTPADIA

Alberro A. kat Buchmann S. (2006), Art After Conceptual Art, Generali Foundation
Collection Series & The MIT Press.

Burnham J., Haacke H. (1967), Wind and water sculpture, Tri-quarterly Supplement 1.

De Salvo D.M., Burton J., Godfrey M., Grois B. (2005), Open Systems: Rethinking Art ¢.1970,
Tate.

Fligge M., Fleck P. (2006), Hans Haacke for real, works 1959-2006, Dusseldorf: Richter.

Haacke H (2013), Once Upon a Time, Black Dog Publishing.

Haacke H. (2012), Hans Haacke: Castles in the Sky, Museo National Centro de Arte Reina
Sofia.

Haacke H., Bourdieu P. (2005), Free Exchange, Polity Press.

Raunig G. kat Ray G. (ermup.) (2009), Art and Contemporary Critical Practice, MayFlyBooks,
www.mayflybooks.org.

EAAUA Z. (2012), To Teyvikd Zuotnua, k. ANjotou Mvrung.

Idoev 2. (2003), Xwpic EAeyxo; H edvikn kuplapyia, n UeTQVAOTEUON KAl N LSLOTATA TOU
TOA(TN TNV EMOYN THG TAyKOauLomoinang, ekd. MetaixuLo.
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Il. TM. MHXANIKQN XQPOTAZIAZ, MOAEOAOMIAZ &
NEPIOEPEIAKHZ ANANTY=HZ

.1 NPOrPAMMATIZMOZ KAl BEATIZTH NEPIOEPEIAKH KATANOMH AHMOZIQN
EMENAYZEQN: MIA MEOOAOAOTIKH NMPOZEITIZH

EruBAénwy MOAYZOZ SEPAQEIM
AvanAnpwtric Kadnyntrig

N ITOIXEIA YIIOWHOIOY AIAAKTOPA

‘Ovop/vo TEPAKH MAPOA

Mrtuylo Tu. MOAITIKQN MHXANIKQN
MoAuteyvikn ZxoAn, Mavemiotiuto Osooaliog
Metamtuxlakd  ANTIZEISMIKOS SXEAIASMOS TQN TEXNIKQN EPTQN
Tu. MoAwtikwyv Mnyavikwv, AME
Enayyehpatiky  [TOAITIKOS MHXANIKOS
180tNTaL

N MNEPIAHWH

OL emevduoelg ylo v ulomoinon Paocilkwv €pywv UTOSOWUNG, QATOTEAOUV ONUAVTLKO
Tapdyovta ya tn Snuoupyla eUVOIKWY cuvlBnkKwv yla TN HEAOVTLIKA QVATTUENG MLOG
€upUTEPNC TIEPLOXAC N HLaG TtepLdEPELAG. MeVIKA amoTteAéopata Ta omoia eival Suvatd va
TPOKUPOUV HETA 0o Ml TETOlO SpOOTNPLOTNTA OE ML TIEPLOXH ELVOL N OLKOVOLKA
QVATTUEN TNG TEPLOXNG, N auénuévn mapaywylkdtnta kat n BeAtiwon tou emninedou
SaBiwong Twv katoikwyv. To ZATtnua yla To omoio avalnteitatl Avon elval MOTe Kal moLa
arnd ta umd efétaocn emevlUTIKA £pya, Yyl To omola Bswpeiltal OTL amattovvral
TLEPLOOOTEPOL OLKOVOULKOL TIOPOL amd 6ooug eival Slabgatpol, Ba mpémnel va uAomotnBolv
wote va mpokUuPouv Ta PEATIOTA OodPEAN amd QUTA HETA ATO €Va OPLOMEVO XPOVLKO
SLAoTNUO KATW OO OLKOVOMLIKOUG Kol GAAOUG TIEPLOPLOMOUG. H moAumlokotnta tou
TOPATAVW {NTAMATOG 8eV €YKELTOL MOVO OTO MeydAo TARBOC TWV MOPAUETPWY TIOU
UTIELOEPYOVTOL OAAQ KOl OTO TIOAUSLACTOTO XOPAKTAPA QUTWV TWV TOPAUETPWY KAl OTLG
OXEOELG TIOU LOXUOUV peTafl autwv. Oa mpémel va uloBetnBel Aowutdv kat n avaloyn
uéBodog emiluong mou Ba 08nyet o AUon tou poBAARUATOG.

OL mopotL mou Ba StateBolv yLa TV XpNUAToSOTNON TWV EMEVEUTIKWY £pywV otnv EANGSa
kaBopifovtal ano to Mpoypaupa Anpociwv Emevéuoewv (MAE). Ta teAeutaia xpovia n
EMnvikn KuBépvnon 61€Beoe peydAa XpnUATIKA TOOA otTig Tepldépelag Aappdavovtag
untddn MOALTIKG Kupiwg KpLTApLa. To EPWTNUA TIPOG ATIAVTNGN £YKELTAL OTO AV UIMOPEL va
SlatunwBel kAmolo pabnuatiko epyaleio emilucng tou MPOBAAUOTOG TNG TTEPLBEPELAKNG
KOATAVOUAG Twv Onuociwv emevdloeswv. Itnv epyacia mou mopouctdletal, yivetal
Stepelivnon tnG MePLEPELOKAG KATAVOUAG TWV SnUoociwv emevdUoewv Kavovtag xprion
gvog Seiktn katavoung o omoiog cuvavtdtal otnv BBAoypadia. Apxikd opiletal to
TOCOOTO KOTAVOUNG TO oOmoio Olepeuvdtal. 3TNV CUVEXELQ TAPOUGCLAZETOL MEAETN
Tieplmtwong omou yivetal edpappoyr g ev Aoyw pebodoloyiag kal Ta anoteAéopata mou
T(POKUTITOUV CUYKpivovtaL Me TtV Katavopu Twv emevbloswv otnv EAAGSa. TéAog
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npayuotonoleital avaluon evalobnoiag kol mapatifevtol Tto AMOTEAECUOTA  TIOU
TPOKUTITOUV.

N BAZIKH BIBAIOTPADIA

Cobacho B., Caballero R., Gonzalez M & Molina J. (2010), «Planning Federal Public
Investment in Mexico Using Multi-Objective Decision Making», The Journal of the
Operational Research Society, 61(9): 1328-1339.

Friesz T., Luque J. (1987), «Optimal Regional Growth Models: Multiple Objectives, Singular
Controls and Sufficiency Conditions», Journal of Regional Science, 27(2): 201-224.

Kemmerling A., Stephan A. (2002), «The contribution of local public infrastructure to
private productivity and its political economy: Evidence from a panel of large
German cities», Public Choice, 113: 403-424.

Nijkamp P. Rietveld P. (1976), «Multi-objective programming models. New ways in regional
decision making», Regional Science and Urban Economics, 6: 253-274.

Polyzos S. (2004), «Public Works, Investments and their Regional Economic Effects»,
Operational Research, 4(3): 373-388

Rahman Md. Anisur (1963), «Regional Allocation of Investment: An aggregative Study in
the Theory of Development Programming», The Quarterly Journal of Economics,
77(1): 26-39.

Sakashita N. (1967), «Regional Allocation of Public Investment», Papers in Regional Science.
SpringerLink, 19: 161-182.

Samaniego L, Treuner P (2006), «Optimisation of Infrastructure Location», Jahrbuch fiir
Regionalwissenschaft, 26: 119-145.

Tian L., Han L., Huang H. (2007), Multiobjective Optimal Public investment: An extended
Model and Genetic Algorithm-Based Case Study. Springer, pp. 314-322.

1.2 TONPOTYNO TH: EAA®IKHZ ANANTY=ZHZ: H :YMBATOTHTA THZ
IAIOTYNONOIHZHEZ TQN MNOPQN ME THN ANABAGMIZH THZ AIATONIKHZ
ZYNEPTAZIA TQN ENIXEIPHZEQN (CLUSTERS)

EruBAénwv rovsl0s AHMHTPIOZ
Kadnyntrig

A ZTOIXEIA YIOWHOIOY AIAAKTOPA

‘Ovop/vo FOYAAZ AlO:TONOZ

Mrtuyio Tu. OIKONOMIKQN KAl EMIIOPIOY

Facolta di Economi, Universita Degli Studi di Messina
Metantuxtakd6  MSc in INTERNATIONAL BUSINESS

Coventry University, UK

Emayyehpatiky  EMISTHMONIKOS SYNEPFATHS TOY EPFAZTHPIOY ArPOTIKOY XQPOY
166tnTaL TOY TMIXIITA, EZQTEPIKOX SYNEPTATHS EASTAT

A NEPIAHWH

Baowkog afovag TNG OUYKEKPLUEVNG SLSaKToplkAg Statplpng eivat n dnuioupyia Kat
avarntuén cuotddwv. To Baotkd {ntolpevo tng Bewpliag Twv clusters sival ot amotelolv
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£V0L VEO TPOTIO OKEYNG OXETIKA UE TNV OVIKA KaL TNV TOTUKA olkovouia, kabwg avalntouv
VEOUG POAOUG yla TIG ETIXELPHOELS, TNV KUBEpvnon, toug Aoutouc dopeic. Méoa ato
mAaiolo avalitnong kat dSnuoupylag tng avtaywviotkotntag ta cluster pe yewypadikd
TMPOOAVOTOALOUO SUvatal vo GUUBAAOUV OTNV ATTOKTNON QVTOYWVLOTIKOU TTAEOVEKTHULATOG
YLOL TG ETIXELPHOELG TTIOU GUUUETEXOUV OE AUTO. INUAVTLIKA CUVIOTWOA OTO OAO eyxeipnua
elval n e6adkdTNTA, N EMLPPON TOU TOTOU TIOU €XEL OUVOEBEL PE TOV avtaywviopd. Tnv
OAn MEAETN TNV SLOTPEXEL pilal TTOAD ONUAVTLKN €vvola, €KElvn TNG Kawotopiag. H OAn
oloTOoN TWV aypoTikwy clusters kat n PlwoludTnTa UTWV otnpiletal otn BlwoLluoTnTa,
oTNV eMKovwvia Kat otn dtaxuaon kat Slaxeiplon tng yvwong.

H ev A\Oyw HeA€Tn aoyoAsital pe Tov KAASO TwV YAAQKTOKOMLKWY TIPOIOVTWY KOl £XEL WC
OTOXO TNV AVATTTUEN VEWV 1] ONUAVTIKA BEATLWHEVWY PLEBOSWVY TTOpAYWYNG TTOU Umopel va
npoUmoBétouv aAAayEG 1) va IPOEpXOoVTaL amo tn VEa yvwon. EmutAéov pehetolvral Kal
véec Sladikaaoieg, oL omoieg teivouv va Swaoouv mpootiBépevn aia oto TeAKO TtPoidv oANG
KAl va WHEANCOUV TLG EUNMAEKOEVES ETUXELPNOELG.

Méoa amod TG eMLTOTLEG £PeUVEC avadeixBnke OTL oL cuvepyieg SleukoAlvovtal amod Tn
ouykévtpwon UVPNAAG ETXELPNUATIKAG SUvVOUNG eTaipwv TIOU aoXoAoUvTtal €L0IKA UE
oMOoELdA Tpoidvta. Katd kuplo Adyo yivetal Adyo yia optlovria cluster aAAd kot K&BOesta
cluster, cuotddec mapaywyng mou avrkouv otnv idta edpodlactiakn alvoida. Méoa ano
ETLOTNOVLKEG CUVOVTNOELG Kol TOPEUBACEL avadeixtnke n avaykn ya tn dnuioupyia
€vog eVdopou Tebiou, OOV oL cUVEPYIEG, HEoa amo TNV yeltvioon, TI¢ StapeTadopEg Kal
v aAAnAemidpoon Ba pmopéoouv va evepyroouv Suvaplkd otn Stapdpdwon Tou
YOAQKTOKOMIKOU TOMEX OTNV €mOpevn &ekaetia. OL emoOpevoL oTOXOL TMou €TtéBnoav
adopolv Tn OSlelpuvon TNG TEPALTEPW OUVEPYAOIAG MECA QMO TNV €vioxuon Ttng
€EWOTPEPELAG TWV TIOPOAYWYIKWY HOVAdwY, evw okomun Oswprbnke n  mopoxn
texvoyvwoiag oAa kat n empopdwon twv popéwv and to MNavemotuo OeooaAiag Le
oKkomo Tnv e€eldikeuon avBpwrivou Suvaptkol, KEGoAaiwy KAl TwV TEXVOAOYLKWY TINYWV.

A BAZIKH BIBAIOTPADIA

AvBoroUlou O. (2005) «MOATIOMLKEG OTAOEL KOL OTEPEOTUTUKEG QVTIARWELS yla TNV
ETUXELPNUOTIKOTNTO TWV YUVALKWY» 0To M. ITpatnyakn (em.) Emyelpnuatikotnta
TwV yuvatkwv. OYeic tbloktnaiag kat Stoiknong, ABrva: Exdooelg Gutenberg.

AvBoroUlou O. (2004) «H avadelén g aypoTikng KANPOVOULAG KOl N KOLOToMid wg
otoxela TNg XwpotomikAg avamtuéng. H mepimtwon  twv  SLOTUTIWY
aypodiatpodikwy mpoioviwv» oto A. Mamaddmoudog (em.), H avdntuén oe i
nmoAuAettoupyikr umtawdpo, ABrva: Ekddoelg Gutenberg.

AvBorovhou O., Touolog A. (2008), «lewypadia tng unaiBpou», oto: TepkevAn O.,
lwonodidng ©., Xwplavomoudog I kal Metpdkou H. (em.), Avdpwmoyewypapia:
avdpwrog, kowvwvia, ywpog, ABriva: Ek6ooelg KpLtikn.

AvBorovAou O., Mwuaibng A. (em.) (2001), Arté Tov aypoTIkO XwWpPo atnv Unatdpo xwpa.
Metaoynuatiopoi kat avyxpova dedougva tou aypotikoU koouou otnv EAAddaq,
ABrva: Ekdooelg Gutenberg kat Mavtelo NavemniotApLo.

Fouolog A. (2001), «XwpLKr TPOCEYYLON TNG 0PYAVWONG Kol TNG avantuéng tng unaibpou.
XWPLKA ouoTAMATA ULKPWY TIOAEWV», 0To AvBormouAou kat Mwuaoildng.

lovolog A. (2012), H ebadiky mpoogyylon tng avamtuéng tng umaibpou, oto O.
AvBoroUAou (em.) AmMG TNV KANPOVOUNUEVN OTNV KATHOKEUXOUEVH €E6Q@LKN
nieptoyn, ABrva: EkS. Mamadnon.
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Capello R. kat Nijkamp, P. (em.) (2009), Handbook of Regional Growth and Development
Theories, Cheltenham: Edward Elgar Publishing.

Pike A., Rodriguez-Pose A. kot Tomaney, J. (2006) Local and Regional Development,
London: Routledge.

Porter M.E. (1985/2008), On Competition, Boston: Harvard Business School Press.

Porter M.E. (2000a), «Location, Competition and Economic Development: Local Clusters in
a Global Economy», Economic Development Quarterly, 14 (1). pp. 15-34.

Porter M.E. (2000B), «Location, clusters and Company Strategy», oto G.L. Clark, M.P.
Feldman kat M.S. Gertler (em.) The Oxford Handbook of Economic Geography,
Oxford: Oxford University Press, pp. 253-274.

Woods M. (2004), Rural Geography: Processes, Responses and Experiences in Rural
Restructuring, Thousand Oaks: Sage Publications.

1.3 AIEPEYNHZH MAPATONTQN KAOOPIZMOY TOY ENIMEAOY ANANTY=HZ
MAPAAIMNIQN ATPOTIKQN NEPIOXQN ME YMMETOXIKEZ AIAAIKAZIEZ. MEAETH
NEPINTQZHZ XAMHAQY, METPIOY KAl YWHAOY EMINEAOY ANANTYZHZ 2THN
MEPIOXH TOY TPIEONOYZz TQN NPEZNQN

EruBAénwy OATA XPIZTOINOYAQOY
KaOnyrtpwa

A | ZTOIXEIA YIOWHOIOY AIAAKTOPA

‘Ovop/vo NATZIOY ANNA
Mrtuyio Tu. IXOYOKOMIAZ ANIEIAY
TEI Hrteipou

Metartuylakd  AEIQOPIKH AIAXEIPIZH MPOSTATEYOMENQN EPIOXQN
Aatunuatikd Metantuyiako Mpoypaupa Maveniotnuiov lwavvivwy,
Mavemotnuiou Matpwy, AptototeAeiou Mavemniotnuiov OsooaAovikng
EmayyeApatik  IXOYOAOros
18otnta Eniotnuovikr urteuduvn Evubpeiou Kaotoptdg

A NEPIAHWH

AOYw TNG OTEVAC OXEONG METAELU AYyPOTIKWV Kot ALUvaiwv OLKOCUCTNUATWY, amapaitntn
elval n xapa&n kowwv oTpatnyKWV yla Intripata npootaciag, avadelgng, Staxelplong kat
QVATTTUENG TWV OUYKEKPLUEVWY OLKOCUCTNUATWY HE amapaitntn TtV ouvepyaoia Tng
ToALTElOG KL TNG TOTLKAG Kowwviag. H avamtuén twv mapoAitviwy aypoTKwy TTEPLOXWY
otnv EAAGSa xapaktnpiletal amd amoucia aflomiotwy eKTIUACEWY, EANNEWPn emapkoUg
TOKTIKAG KOl OUGCLOOTLKAG EVNUEPWONG TOU QYPOTIKOU KOOHOU, EVW TAPATNPELTOL Kal
onuavtiky ENewdn KWATpwyY yla aAhayr texvoloylwv GpIAKOTEPWY TIPOG TO TIEPLRAANOV.
O\a ta mapandavw, odnyouv o€ €va CNUAVTLKO KOWWVLKO Kat TEPLBAANOVTIKO TPORANUA,
OTO omoio ouoLlaoTikr) AUon umopei va 606ei amnod toug avBpwnoug Tou KAAdou, Kabwg ot
Sladikaoieg mou 08nyolv otnv AN anodpdcewy, UmopoUlV Vo €X0UV WG ATOTEAECHA TNV
evOUVAUWON TWV OXECEWV METAEU TOoug, Kabwg kat tnv Peitiwon twv emAoywv
€L008UATOG A0 TNV AYPOTIKN Epyaacia.
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Itnv mopovuoa Sibaktoptkn SatplPn, Siepsuvdrtal n TpLeBvng cuvepyooia (Tplywvo
Mpeomwv: EANGSa-AABavia-FYROM) petagld twv OSlopopdwtwyv TOATIKAG KoL TOU
aypotLkol MANBUCHOU, N MPOWBNON TNG OLKOVOULIKAG EVNUEPLAG TWV TOTIKWY KOLWOTATWY,
n emiteuén TNG OUVOALKNG TPOOTOCLAG TWV KOWWV GUOLKWY KAl TIOALTLOTIKWY QLwv NG
TEPLOXNG KE TNV CUUUETOXN TWV KOTOIKWY, N OUCLOOTLKN Tpootacio Tou mepBAAovTOg
NG MEPLOXNG Kal TéEAog n rubavr BeAtiwon tou emumédou wng Twv opddwv mMAnBuopou
MHEOW TNG aELPOPOU AVATITUENG KAL T(POOTAGLAG TG TIEPLOXNAG.

JKOTIOG TNG EPEUVAG AUTAG ElVAL APXLKA O SLAXWPLOUOG TNG EVVOLAG «AVATITUEN» YLa TaL Tpla
KpAtn ta onoia evwvel n Mpéoma Kat 0 KaBoPLoUAOS AVATTUENG TWV MAPAALUVLWY TIEPLOXWV
UE TNV CUVEPOUN TWV EKACTOTE OUAdwy ToAltwy. OAa Ta MaPATAVW, UE KOO Afova TV
aypOTLKN avamtuén tng meploxns. Ev ouvexela, n €peuva aoxoAeital pe TNV eKTiunon
OLKOVOULKWY KOl KOWWVIKWVY ETUMTWOEWV TwV SLadpopwv UETOROAWVY TOU TPOoKaAoUvTaL
and S1ddopoug TOPAYOVIEG OTO AYPOTIKA TtapaAipvia olkoouothpata. Oa gpsuvnBel
eniong n SLanopdPWon KOWWY TOALTIKWY OXETIKA HE TNV CUMUETOXN TOU KOwou Ocov
adopd TNV avamtuén Twv MAPaAVIWY aQUTWY Teploxwy. TENOG, €eTAleTal N mapaywyn
mAnpodopiag o oxéon Ue ta meptBAANOVTIKA {ntrpata Kot Ty Slaxeipton Kot avantuén
Twv meploxwv. Kabwg eival n mpwtn ¢opd mou €peuva aoXOAeTal HE TIC TMAPAALUVLIEG
OLYPOTLKEG TIEPLOXEG KOLL TWV TPLWV XWPWV, N SL8aKTopLkr StatpLpr), UMopel va anavinoeL o
ULo OELpa LBLlaitepwy epWTNUATWY Tou adopolv TNV avamtuén i TV UMAVATTUER TwWV
GUYKEKPLUEVWVY TIEPLOXWYV, VA avadeifel TIC LBLaltepOTNTEG KABE TIEPLOXNAG TOU TPLEBVOUC
EexwpPLoTd, OANG TAUTOXPOVA VA TLG CUVOEDEL, AaBAVOVTOG KOl AVAAUOVTOG CUYKEKPLUEVA
XOPOKTNPLOTIKA QUTWV.
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1.4 Ol NPOONTIKEZ ANANTY=HZ TOY NOAITIZTIKOY TOYPIZMOY :ZTHN EAAAAA:
AYNATOTHTEZ 2YNAEZHZ TQN MOYZEIQN KAI TQON APXAIOAONKQN XQPQN ME TA
2YNEAPIA

EmtiBAénwv AEDNEP ANEZIOZ
Kadnyntrig

N ITOIXEIA YIIOWHOIOY AIAAKTOPA

Ovou/vo MAKPYTIQProy s0®IA

Mtuyio Tu. OPTANQIHZ KAl AIOIKHZHZ EMIXEIPHZEQN
Mavernotriuto MNepatws
Metantuytako  MOYSEIOAOTIA
Tu. Apxttektovwy Mnyavikwv, Ao
ErtayyeAuatikry  YIIEYOYNH AEITOYPIIAS AIOOYSAS TEXNHE
1516tnTaL

A MNEPIAHWH

O TOALTIOTIKOG TOUPLOUOG OSlepeuvartal adevog oto mAaiclo Ttou oxedlaopol TG
TOUPLOTIKAG OTPATNYLKAG ME OKOMO Tn Onuioupyla mpootiBéuevng aflag oto Pacikd
TOUPLOTLKO TIPOIOV TNC XWPAS, AAA Kol WG 0TOXOG TNG TOALTLOTIKAG TIOALTIKAC UE OKOTIO TN
BLwoLHOTNTA TWV KUPLWY EAKTIKWVY TIOALTLOTIKWY TTOAwV. Ta poucsio Kal ol apyotoloyikot
XWPOL Ao TN OTLYWI TIOU KATEXOUV GNUOVTLIKN BE0N OTLG TIPOTLUNOELG TWV ETILOKEMTWY OTNV
EANGSQ, UIopoUv va LETATPATIOUV OE GNUOVTIKA £pYaAela SnpLOUpYLOG avTOYWVLOTIKOU
TIAEOVEKTALOTOG OTO TTOALTLOTIKO KOl TOUPLOTLKO TPOIOV TnG Xwpag enavamnpoodiopilovtag
TOUG OTOXOUG KOL TLG TIPOKTIKEG TOUG. MapdAAnAa Slepeuvwvtal Kot ta mAaiola Tou
GUGCXETLOWMOU TOUG LE TNV TPAYUATONOINCN CUVESPLWY WG CUUMANPWHATIKWY TOUPLOTIKWY
TPOLOVTWY ToU cUPBAAAOUV G ONUAVTIKO BaBUO 0TV EAKUCTIKOTNTA TWV TIPOOPLOUWV.

H €peuva mediou mpaypatonowibnke ota poucesia thg Mukovou (ApxoatoAoytko, NauTiko
KaL Aaoypadiko) kat tnv AjAo, SnAadr Suo mpoopLopolg pe moAAEG Stadopéc. H MUkovog
€TUAEXONKE WG SLEBVAG TOUPLOTIKOG TTIPOOPLOUOG UE EVIOXUHUEVEG TOUPLOTIKEG UTOSOUE,
£VTOVN EMOXIKOTNTA KOl XOUNAG TIOALTLOTIKO TTPOdiA (XOPOAKTNPLOTIKO TTAPASELYpa LalkoU
Touplopol), Kat n AANOG WG KOVTIWOG OpXOLoAoylkog xwpog Sialoucag onuaciag
(XOpaKTNPLOTLKO TTAPASELY A TIPOCTACLAG TNG TIOALTLOTIKAG KANPOVOULAG WG KATOXUPWUEVO
Mvnueilo Maykdoptag MoAttiotikng KAnpovouiag thg UNESCO). O kUplog otoxog sivat va
EVTOTILOTOUV TOL XOPOKTNPLOTLKA TWV ETILOKETITWY, N EAKUCTIKOTNTA TWV TIOALTLOTLKWY TIOAWV
KaL n tkavormoinon amno tnv eniokedn.

Ta Baolkd cupnepdopata tng £épsuvag nediou sival ot ot poavadepBevteg moALTiotikol
miohoL £AEng Sev xapaktnpilovtal and emaverokEPeL 0AAG MO UEUOVWUEVEG ETILOKEELG
™G pag popag, cuvdualovral e Slakomeg avaluxng otnv eupuTePN TTEPLOXN Kat YivovTal
yvwotol amd TouploTikoUg MPAKTOPES Kot TaESLWTIKoUG 08nyoUs WG CUUMANPWHOTIKA
TuApata pag eniokePng otnv EAAGSa. Av KaL TO LOTOPLKO eVOLOdEPOV TTOPAUEVEL EVTOVO
katéxovtag uPnAn B£on OTLG TIPOTLUNOELG TWV ETILOKETTWY, OL OTIOLTHOELS OXETIKA UE TIC
TIOPOXEG KOL UTINPEGCLEG TWV TOALTLOTIKWY XWPWV TAPAUEVOUV UPNAEG Ue amoTéAeoua Th
OUVOALKA YapnAf kavomoinon omd tnv emiokepn Twv TMOALTIOTIKWY XWPWV TOU
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epeuvnOnKav. Eva HUIKPO TOUC TTOCOCTO MPOEPXETAL Ao cuveSpLla otn MUkovo ta omola
Kal elval eAdxlota mopd tnv Eevodoxelakt UTOSoUr Tou TOToU.

Emiong avalUovrtal ta meptbwpta alomoinong HECW oTPATNYLKWY, EPYOAEiwY Kal ueBodwy
mou Ba alomoLooUV TA KTIOALTLOTIKA ayaBd» SnULoupywvTag pLa cUyXpovn EAKUCTIKNA
£LKOVOL TNG TOALTLOTIKAC KANPOVOULAG He SuvaTOTNTEG AUENCNG TWV TOUPLOTIKWY POWV
€KTOC TNC UPNANG TOUPLOTIKAG TTEPLOSOU.
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. TM. MHXANOAOIQN MHXANIKQN

.1 IXEAIAZIMOZ KAl ANAAYZH MHXANIZMQN ATOPQN HAEKTPIKHZ ENEPTEIAZ

EmBAénwv AYMIIEPOIOYAOS [1QPIOS
Kadnyntrig

N ITOIXEIA YIOWHOIOY AIAAKTOPA

Ovou/vo ANAPIANEZHZ MANATIQTHZ

Mtuyio OIKONOMIKQN EMIZTHMQN, EKMA &
HA/FQN MHX. KAl MHX. YIIOAOTISTQN, EMIT
Metantuytako SYTXPONES MEOOAOI SXEAIASMOY KAl ANAAYZHS 3TH BIOMHXANIA
Tu. MnxavoAdywv Mnyavikwy, MoAutexvikn SxoAr, MO
ErayyeAuatikii  STPATIQTIKOS (TEXNIKO SQMA)
1516tnTaL

N MNEPIAHWH

To avTikeipevo NG ALSOKTOPLKNG ALOTPLRNG Elval 0 OXESLAGUOG KOL N AVAAUGH UNXOVLIOUWY
TWV ayopwv NAEKTPLKAG evépyelag kot edebpeiwv. H ameleuBépwon Twv ayopwv
NAEKTPLKAG evEpyelag otn Sekaetia tou ‘90 onuatodotnoe pila oelpd aAhaywv os évav
TOopEQ HE TOPOSOOLAKS HOVOTIWALAKN SoUr, HE BAHATO OpXKA avayvwpLloTikd, dAAote
ETUTUXNUEVAL Kal GANOTE amotuxnuéva. Ita mAaiolo TG ekmdvnong tng mapouoag
Alboktoplkng Alatprig, adetnpia umApée n EAANVIKA ayopd, n omoio amotélece
npoodopo medlo yla TO OXESLOOUO HNXOVIOMWY TOU avTpeTwri{ouv mpoPARuata ta
omola anaocxoAouv TG ayopeg Stebvwg. O MPooavatoAlopog TG EAANVIKAG ayopdg HEXPL
onpepa elval MEPLOCOTEPO TPOG TLG AYOPEG TIOU Aettoupyoulv otlg HMNA, pe Ttautdxpovn
Behtiotomoinon OAWV TWV «OLKOVOMIKWY aya®wv» Tou cuvaAAdooovtal —eVEPYELD Kol
ebebdpeleg (emikouplkég umnpeoieg)— oto TPOPAnUa tou Huepriolou Evepyelakol
MpoypappaTIopoU, Tou armoTeAel Kot Tn BAon TG XOVEPEUTIOPLKG AYyOPAG EVEPYELAG.

To KUPLO TUAMA TNG SLaTPLPNG E0TLATEL OTLC N KUPTOTNTEG TTOU €UdavilovTal 0TI AYOPES
EVEPYELAG KOL OL OTOLEC TPOKUTITOUV WG OTTOTEAEOUO TWV TEXVIKWY KAL OLKOVOULKWY
XOPAKTNPLOTIKWY TWV HOVASWY TTapaywyng (TEXVIKA eAdxLoTa, KOOTOG ekkivnong K.ATL). H
OTIOTIUNON TWV OLKOVOUIKWV «ayabwv» Tng eVEPYELOC Kal TnG £dedpeiag oto oplakd
KOOTOG TPOOPOPAC TOUG, OE CUVOUAOMO HE TG UN KUPTOTNTEG, £XOUV WG QATMOTEAECHA
OpLOPEVEG HoVASEG Tapaywyng va unv katopbwvouv va kaAuouv to otabepd kdoTog
(ekkivnong, kpatnong) n/kal pépog tou MeTaPANTOU KOOTOUG. Katd cuvémela, UTAPXEL
OVAYKN YLoL TO OXESLAOUO UNXOVIOMWY QVAKTNONG TOU KOOTOUG KOTA TN CUMMETOXH OTOV
Huepriolo Evepyelakd [Mpoypappatiopnd R/Kal tnv  €€€tacn eVOANOKTIKWY TPOTWYV
TPOGSLOPLOHUOU TWV TIUWY, o€ emineda UPNAOGTEPA TOU OPLAKOU KOOTOUG.

To {Atnuo mpooeyyiletal and Svo mAeupég. H mpwtn adopd tnv eéétacn HKPWV
napadelypudtwy (SUOTWALO) KAl TNV EUPECH AVAAUTIKWY eKPPACEWV yLa TIC TLUEG UTIO
Stadopeg puebodoloyieg kabBwe kal onueiwv Loopporiag. H Seltepn adopd tnv e€étaon
PEOALOTIKWY TIAPASELYUATWY e TTOAAEG HoVASEG (1.X. N EAANVIKA Teplmtwon) He OKOTIO va
moootikomolnBel n enintwon 1adopwv UNXOVIOHWY OE TIPAYUUTIKEG AYOPEG.
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.2 APIOMHTIKH KAI ©EQPHTIKH MEAETH ZTATIKHZ MAPAMOP®OQZH: OYZAAIAAL
CONTRAST AGENT KAI EKTIMHZH EAAZTIKQN NAPAMETPQN

EruBAénwv MEAEKASHZE NIKOS
KaSnyntrig

A ZTOIXEIA YNOWHOIOY AIAAKTOPA

‘Ovop/vo AYTPA AAKMHNH

Mrtuylo Tu. MHXANOAOIQN MHXANIKQN
MoAuteyvikn ZxoAn, Mavemiotiuio Osooaliog
Metamtuylakd  ZYITXPONES MEGOAOI SXEAIASMOY KAl ANAAYEHS 5TH BIOMHXANIA
Tu. MnxavoAdywv Mnyavikwy, MoAutexvikn SxoAn, N
EnayyeApatiki  MHXANOAOIOS MHXANIKOS
180Tt

A | MNEPINHWH

Ot pkpoduoalideg Tumou contrast agent pmopoUv va xpnotpomnotnfolv o cuvduaoud e
UTIEPAXOUG (a) oTNV BEPATEVUTIKN LATPLK YLt TNV OTOXEVUEVN Slavour papudkwy Kat (B)
oTNV SLOYVWOTLKI LOTPLKNA YLt TNV BEATLOTN QTELKOVLON LOTWV. ZTNV opolod SLEAKTOPLKNA
SlatpLpn peAetdtal BswpnTIKA Kot aplOuntikd n amokplon twv ¢ucalibwv os otatiko
doptio pE OKOMO TNV EKTIUNON TwV €AACTIKWY SLOTATWYV Tou KeAUdouc (pétpo
eAaoTIKOTNTAG KOl METPO KAuyng). Ta amoteAéopata tng MEAETNG elvat duvatd va
OUYKPLOOUV pE OLADECILUEG TEPOUATIKEG METPAOELS OTOMIKOU WLIKPOOKOTIOU SUvaung
(AFM) (Bucher Santos E. et al, 2012' Glynos E. et al., 2009). Ztnv povtehomoinon tou
keAUdoUG UTO TNV enibpacn efwteplkol otatikol ¢opTiou emAUovTOL apBUNTIKA N
eflowon yla to Loollylo Suvapewy Kal n e€lowaon yLa TNV ECWTEPLKN TILECN TOU aepiou. To
kéAudog tng ducalidag Bewpeital afovooupupetpkd (Reissner, 1946). MapdAAnia, TO
aéplo mou eowkAeietal otnv ducaiiba Beswpeital 6avikd kal n mieon tou akolouBel
L000epoKpaCLlaKkEG HETOPOAEG. H  emiduon twv ovwiépw eflOWOEWV  YIVETOL ME
TIEMEPACUEVO OTOLXELAL KOl XpnoLpomotlouvtal ot B-Cubic Splines wg cuvaptrioelg Baong
(Pelekasis, 1990). ISwaitepa yla palakd keAvpn and dwodoAuibio, ondte oL SUVANELG
TOU amattolvtal yla va TPokAnBel mapapdpdwaon eival apketd acBevelg, n mopamavw
Stadikaoia eival anapaitntn mpokelpévou va SleukpvioBel o mapaywv akoupiog —Tx. n
avtiotaon oe epeAkuouo, Kapyn, ocuvumieon i avénon tng empdvelag enadprig— mou
€NEYXEL TNV OTATIKA OIOKPLON KAl va KTLUNOEL n KatBopLoTLKr TTAPAUETPOG TOU KEAUDOUG.
Ta amnotedéopota TNG Tnapamdvw peBodoloyiag amotumwvovtal oe  Slaypapparta
SUvaung-nmapapdpdwong amod ta omoia, o cuUVOUACUO LE OCUMMTWTLKEG OXEOELG TNG
BBAloypadiag (Reissner, 1946° Pogorelov, 1988), sival duvatd va yivel ektipnon twv
eAQOTIKWV LELOTATWY TOU KEAUDOUG.
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1l.3 EYZTAOEIA POHZ AENTOY YMENA NAPOYZIA HAEKTPOMATNHTIKQON AYNAMEQN

EmBAénwv MEAEKASHS NIKOS
Kadnyntrig

N ITOIXEIA YIOWHOIOY AIAAKTOPA

Ovou/vo MIMENOZ ENAEYOEPIOZ
Mtuyio Tu. QYSIKHZ
Allo

Metantuytako SYTXPONES MEGOAOI SXEAIASMOY KAl ANAAYZHS 3TH BIOMHXANIA
Tu. MnxavoAdywv Mnyavikwy, MoAutexvikr SxoAr, MO

EnayyeAuatiky  QYSIKOS

1516tnTaL

N NEPIAHWH

2Ta MAQLOLA TOU TIPOYPAUUATOG TNG EAEYXOMEVNG BEPUOTIUPNVIKAG CoUVTNENG, WG Kaiplo
NTNUa avadelkVUETaL N TEXVOAoyia Tou OXeTleTal pe TNV aAANAenidpacn Tou MAACUATOC
KAl TWV TOL(WHATWY TOU ovTLOpaoThpa. & MEYAAEC SLATALELG Ta ToWMATA oUTA Ba
UTOKELVTOL O€ TEPAOTIa BepULkA dopTia KATA TNV SLAPKELD PETABATIKWY AOTABELWV TOU
mAdopatog. Etol, to toywpata epdavifouv mpoPARuaTo TOU OXeT{OVIAL UE TNV
SLaBpwon, Tig BepULKEG TAOELG K.o. U auTtoUg Toug Adyoug pia SLadopeTikh TPocéyyLon
€xeL mpotaBel Kal epapuoleTal MEPAUATIKA KOL €(vVOL N OVILKATAOTOON TWV OTEPEWV
otolelwv Mou avTIHETWTI{oUV TOo MAAOMA amod uypd PETOANQ, LE ETUKPATECTEPO TO AlBLO
AOyw TNG oUPBATOTNTAG TOU pe TO TMAAOHA. T UYPA HETOAAQ TIOPEXOUV, EKTOG QMO TNV
efalewbn twv mpoavadepBéviwy InTnudtwy, TNV PeAtiotomoinon TNG amaywyng
Beppotntag amno ta toywpata. TeAog, epappolovral oe popdn: a) tlet, B) otayovwy, y)
uypoU Upéva Kat §) péow piag Statagng mou otnpiletal oe TpLxoeldn davopeva (CPS).

2tn mapouoa St8akTopikr) SLatpLpr €xeL &N LeAETNOEL UTTOAOYLOTIKA N TPOXLA TOU TLET KaL
NG otaydvag mapoucio NAEKTPOMAYVNTIKWY SUVAMEWV Ot pia Tpwtn mpoonddela
Tpooopoiwong TG MELpApATIKAG Stataéng tou ISTTOK. Etol Bp€bnke 6TL TG00 TO TLET GO0
KOL Ol OTayOVEG TaPeKKAIvouv amd tnv Tmopeia Ttoug, Adoyw tng Suvaung Lorentz mou
avantlooetal cav oamotéAecpa tng aMnAemidpaong tou efwrtepkd emBaArdpevou
NAEKTPLKOU Kot payvnTikol mediou, He AmMOTEAECUA VA KOTAARYOUV OTO TOLXWHATA TOU
avtdpaotipa. Itnv moapoloa ¢Acn UEAETATOL UTOAOYLOTIKA n por] uypou UMEVA TIOU
KOAUTITEL WG EMIOTPWON OTEPED TOIXWHA, TTAPOUCLA NAEKTPOUAYVNTIKWY SUVAEWY, UE TNV
Tapoxn Tou uypoU petdAAou va yivetal eite péow Kamolwou akpoduaoiou eite AOyw tng
TpLXoedoUg avappixnong péow mopwdoug Siataéng (Capillary Porous System). H
€UOTABela TOU UYpoU UpEva KaBwG aAnAemibpd pe to meplBallov mAdopa eival éva
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kpiowo ZATtnua mpokelpévou va Bpebel n BéAtiotn Avon avadopikd pe thv Suvatotnta
araywyng tg Oepuotntog and to KEVTPO Tou avildpaotrpa, eneldn ot Suvapelg Aopevtl
elvatl Suvatov va To anootaBePONOLicoUV EKTOEEVOVTOG OTAYOVEG TMPOG TO KEVTIPO TOU
avTtdpaotripa, «LOAUVOVTAGY £TOL TO MAACUAL.
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.4 OEQPIEZ OMOTENOMNOIHZHZ FA MH-TPAMIKA 2YNOETA YAIKA ME EOAPMOTEZ

2TOYZ XAAYBEZ TRIP
EruBAénwy APABAS NIKONAOS
KaSnyntrig

A | ZTOIXEIA YNIOWHOIOY AIAAKTOPA
‘Ovop/vo MATMAAIQTH IQANNA

Mrtuxio Tu. MOAITIKQN MHXANIKQN
MoAuteyvikn ZxoAn, Mavemiotiuio Osooaliog
Metantuxtokd  SYTXPONESZ MEOOAOI ZXEAIAZMOY KAl ANAAYZHE 5TH BIOMHXANIA
Tu. MnxavoAdywv Mnxavikwv, MoAuteyvikn ZxoAn, MO
EnayyeApatiky  [TOAITIKOZ MHXANIKOS
18L6tnTaL

A NEPIAHWH

Ta moludacikd pETOAO XpnolpomoloUvtal gupéwg TO TeAeutaia xpovia otnv
autokwvnToflopnyavia  €foutiag Twv EEALPETIKWY  MNXOVIKWV TOUG LSLOTATWY, TO
ouUVSUAOUO AUENUEVNG OVTOXNG KOl OAKLUOTNTAG. AVTIKEIMEVO TNG Ttapoloas SLOAKTOPLKAG
SlatpLPng eival n kataotatiky povtelomnoinon Twv moAudaotkwv HETAAWY AapBdavovtag
unodn T WBotnTeg Twv emipépoug dacewv. H avamtuén Twv €A0OTOMAQOTIKWY
KOTAOTATIKWY £ELOWOEWV YIVETAL PE BEWPLEG OUOYEVOTIOINGNG YLl UN-YPAUMLIKA cUVBOETA
UAWKA.

O 0ouVOALKOG puBUOG Tapapdpdwong LoolTtal pe To ABpolopa Tou gAaoTikoU Kal TOu
TALOTIKOU HEPOUG. OL EAAOTIKEG LOLOTNTEG OAWV TWV EMIUEPOUG PATEWV EIVOL OUCLAOTIKA
oL {6leg¢ kal wG €Kk TOUTOU, XPNOLUOTIOLE(TaL N Bewpla YLo YPOUUIKWG UTIEPEAQOTIKA
OLOLOYEVH OTEPEA Yyl va Teplypdel tv €AAOTIK OUMMEPLPOPA TwV TOAUDACIKWY
petdMwv. H katootatiky efiowon tou pubuol NG TMAACTIKAG Tapapdpdwong
npoaSlopiletal pe ™ xpron tg Bswplioag TG opoyevomoinong yla 1nN-ypaupikd UALKA,
OMwW¢ avamntuxbnke and toug Ponte-Castafieda (1991, 1992, 1996, 1997), Suquet (1996a &
1996b) kat Ponte-Castafieda kat Suquet 0.

Emniong, mapouaotdletal n peBodoAoyia yla TNV aplOUNTIK OAOKANPWON TWV UN-YPAUULKWY
KATOOTATIKWY €ELOWOEWY 0» €va TEPBAANOV TIEMEPACHEVWY OTOLELWY KOl N gLoaywyn
TOU KOTOLOTATIKOU HOVTEAOU OE TIPOYPOULO TIETMEPACHEVWY OTOLXELWV.
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3TN OUVEXELX XPNOLUOTIOLOAE TO KOTAOTOTIKO LOVTENO YLOL TIPOCOUOLWOELG LOVOOEOVLKOU
edpeAkuOpOU, amAng SLATUNONG, CUMTiEoNG KOBWG KOl yLa ToV T(POCSLOPLOUO TWV «0oplwv
Stapopdpwotpdtntagy ( limits to formability ) Sipaoikwv kat tetpadacikwyv xaAuBwv TRIP.
OL xdAuBeg TRIP elval clUvBeta UAKA OTa OToia Ta KAGOMATO OYKOU TWV ETLUEPOUC
ddoswv petaBallovral, AOyw TOU UETOCXNMUATIOHOU TOU TAPOUEVOVIO WOTEVITN OF
paptevoltn. OmMOte oTn OUVOALKN TOPOUOpdwWon TPooTBeTAL Kol n mapapopdwon
MeTOoXNMATIOMOU. O puBuOS TG MapanopdPwong LETAOKXNUATIONOU e€apTATaLl amd TOV
PUBOUO peTaBOANG TOU KAAGUOTOC OYKOU TOU HAPTEVOLTN 0 omoiog meplypddetal anod éva
MOVTENO KLVNTLKNG KETAOXNUATIOMOU Tou Stringfellow kat twv cuvepyatwy Tou 0, To onoio
AappBavel umtoyn tn Beppokpacia, TNV MAACTIKN Tapapdpdwon KaL TV Taon.

H BaBpovounon Tou KataoTaTkoU HOVIEAOU yla TouG TETpadaolkoug XAAuBeg TRIP €ywve
UE TIEPOUOTIKA Sedopéva amd SoKLUaoieg Lovoafovikol ePeAKUCHUOU OE CUYKEKPLUEVO
XG&AuBa TRIP.
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.5 METAQOPA OEPMOTHTAZ KAI MPOZPO®HZIH NOAYATOMIKQN AEPIQON ME
EDAPMOTrEZ ZE MEMS KAI ZE KPYOTENIKEZ ANTAIEZ

EruBAénwv BAAOYTEQPIHE AHMHTPHS
KaSnyntrig

A ZTOIXEIA YNOWHOIOY AIAAKTOPA

‘Ovop/vo TANTOZ XPH:TOZ

Mrtuylo Tu. MHXANOAOIQN MHXANIKQN
MoAuteyvikn ZxoAn, Mavemiotiuio Osooadiog
Metamtuylakd  SYIXPONES MEOOAOI SXEAIASMOY KAl ANAAYSHE 5TH BIOMHXANIA
Tu. MnxavoAdywv Mnyavikwy, lNMoAutexvikr SxoAn, Mo
EnayyeApatiki  MHXANOAOIOS MHXANIKOS
180Tt

A | MNEPINHWH

H épeuva oto medio TG oeploSUVAMIKAC O XAUNAEG TUECELS R/Kal o€ TOAU HIKPES
Slaotdoelc [2] mapouactdlel £viovo BewpnTkO Kol TEXVOAOYLKO evOLOPEPOV. T QUTEG TIC
TIEPUTTWOELG OL POEC QAMEXOUV amd TNV TOTIKA KATAOTACN LOOPPOTAG KOl YEVIKA N
KAaoolkr) Beppopeuotoduvautky Tpoogyylon Tou Poaoiletal OTIC YyVWOTEC £ELOWOELC
Navier-Stokes-Fourier ival pn epapudoiun enetdr) odnyel oe Aavbaopéva anoteAéouata.
AvtiBeta evbeikvutal n mpPoogyylwon tou MPOPBARUOTOC ME KVNTIKA Bewpla Omwg auth
neplypadetat and v olokAnpwdiadopikn efiowon Boltzmann. H emiluon Ttwv
TPOPBANUATWY EMUTUYXAVETAL HE VIETEPMIVIOTIKEG (MEBOSOG Slakpltwv ToxuTATWY) A
otoxaotikeg (Direct Simulation Monte Carlo: DSMC). Ot teplooOTEPEG ATIO TLG UTIAPXOUTES
ueAéteg Baoilovtal otn KNtk meplypadrn povatopkwy aepiwv [. Ouwe, oe TOANEG
eboppoyég to aéplo umd emefepyaocio eival moAvatopkd Kot oL gowteplkol Paduol
eleuBepiag Tou aepiou pmopel va mailouv évav onpavtikd polo ot UTTOAOYLIOUEVEG
MOKPOOKOTIKEG TIOCOTNTEG LE TIPOKTIKO EVOLADEPOV.

Itnv mopovoa SlotplPr, HeTafy dAwv, efeTalovTal TTOAUATOMLKN HeTadopd Bepuotntag
METOEU OKivNTWV OMOOEOVIKWY KUAVEpwv Kal poopodnon TMOAUNTOMIKWY aEPiwV OF
eninedn empdavela. Kat otig U0 MEPUTTWOELG OL SLACTACELG KAl OL TILEDELG glval XaUnAEg
Kall T GUOLKA GaLVOUEVA LOKPLA atO TNV TOTIKI BEpUOoSUVALK LooppoTTia.

To mpdPAnua TG petadopdg Beppotntag SLapECOU TIOAUATOULKWY aegpiwv Ta omola
€oWKAelovTaLl HETAEY OUOEOVIKWY KUAWVEPLKWY eTLdaVELWY Elval TTOAU KOO OE QPKETEC
eboppoyég Omwg eival oL awoOntApeg mieong Pirani, pkpd-evaAldkteg, multilayer
insulation blankets kAm. Ta amoteAéopata mephappdavouv tnv Beppoppor Hetagl Ttwv
KUALVEpWV KatBwg Kal TG KATAVOUEG BEpUoKpaaiag KAl TTUKVOTNTOG KATA UIKOG TNG aKTivag
Twv U0 KUALVEpwV oe piot MPOooTABeLla va EVIOMIOTOUV Kal Vo mapapetponotnfolv ot
SLadopég petafl LOVOTOULKAG KO TTOAUOTOMKAG KWVNTIKAG T(POCEYYLONG OE OXECN E TOV
aplBuo avadopdg Knudsen, tnv adidotatn Stadopd Bepupokpaciog, Kol tov Adyo Twv
OKTIVWV.

H mpoopodnon MOAUATOULKWY aEPLwY o amoppodnTKES eMdAVELEG ival pLa Stepyacia
TIOU cuvavtdtal oe TIOAAEG TPAKTIKEG ePapUOYEG UeTAY Twv omoiwv elval: Slepyacieg
evamnobeong emkalUPewv, Slepyacie¢ cUPMUKVWONG ot OLPACIKEG POEG, KPUOYEVLKA
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cuothuata KA. Itnv diatplBn povrehomoleital n anoppddnon moAuatoptkol aepiwv yla
Sladopeg mapapétpoug tou mpoPAnuatog. Estdletal n emiSpacn Twv ECWTEPIKWV
BaBuwv eAeubBepilag TOU aepiou oOTG OxEoelg ToOU  kaBopilouv TNV  Umapén
TWVOUYKEKPLUEVWY powv. Ta mapamdvw mpoBAnuata éxouv ertAuBel pe BAon Tn KWNTIKA
Bewpia edpapudlovtac ™ MEBoSo twv Alakpltwy TaAXUTATWY KAl XPNOLUOTIOLWVTOG
T(PONYHEVEG TEXVIKEG TtapaAAnAomnoinong (CUDA tng NVIDIA kat mpwtokoAAo MPI).
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IV. TM. NMOAITIKQON MHXANIKQN
IV.1 AIEPEYNHZH MHXANIKOQN IAIOTHTQN YAIKQN MOY NAPOYZIAZOYN EYAIZOHZIA
ITHN YAPOSTATIKH NIEZH ME TH BOHOEIA NEIPAMATON AIEIZAYZHE

EruBAénwy [TANNAKOIMOYAOS ANTQNHS
Kadnyntrig

A ZTOIXEIA YNOWHOIOY AIAAKTOPA
‘Ovop/vo AOANAZIOY BAZINEIOZ

Mrtuyio Tu. MOAITIKQN MHXANIKQN
MoAuteyvikn SxoAn, Maveniotruto Oscoadiag
Metamrtuxiakd  AIOIKHZH KAI AIAXEIPIZH TEXNIKQN EPTQN
Ao

EmayyeApatiky  [MOAITIKOS MHXANIKOX
18LotnTaL

A | MNEPINHWH

AvtiKelpeVO TNG gpyaciag amoteAel n Slepelivnon WOLOTATWY UAKWY TOU TIOPOUCLAlouV
evalobnoia otnv udpootatikn Tieon pe tn Bondela mepapdtwy Sieiocduong. H epyaocia
amoteAeital ano dvo pépn, (a) to BswpnTKO HEPOG ToU TIEPAAUBAVEL TNV avdAuon Twv
Kuplapxwv kpLtnpiwv diappong, tTnv nepypadr twv dtadopwv pebddwv Sieioduong, kot
v avaiuon tou mpoPAfuatoc Sieicduong koatd Knoop. Mo GUyYKEKPLUEVA, YIVETOL N
avaluon tng Steioduong katd Knoop SnAadn pia mAnpng meplypadr Tou TpOMoU HETPNONG
tou Adyou okAnpotnta Tpo¢ uHETPo elaotikotntag (H/E), oM@ kat tou WETPOU
ehaotkotntag E péoa amod tn okAnpopétpnon pe Siewobuthy Knoop. To Seltepo kot
TELPAMATIKO MEPOG TNG epyaciag meptlapBdvel ta UALKA Tou Xpnotpomowitnkav, tv
Teplypadr TWV TEPOUOTIKWY Slatdfewv Kal HeBodwv, T000 TWV KAACIKWY UETPHOEWV
000 KOL TNG WMIKPOOKANPOUETPNONG OoAAQ Kol T QMOTEAECMATA TwWv Sokiuwv. Mo
OGUYKEKPLUEVA TIEPLYPADETAL AVOAUTIKA N SladLkacio Twv UKPOOKANPOUETPAROEWY YLl OAa
Ta UALKA PUOLKA Kot TEXVNTA. H melpapatikn Slepelivnon Twv HUNXAVIKWY ELOTATWY EVOG
peyaAou eVpoug UAKKwY eTUAEXONKe wote va BewpnBel €ykupn n pehétn (peyalo evpog
METPOU EAACTIKOTNTAG, YWVIAG ECWTEPLKAG TPLPNG) Kal va emaAnBeuBoulv ol LBLOTNTEG TWV
UAKWV. Tal dUGLKA UALKA TTOU Xpnotpomoltnkay otig pikpookAnpopetpnoelg eivat Tuffeau
de Maastricht Chalk, Pietra di Lecce Limestone, Pietra di Vicenza Limestone, Sander
Sandstone, Grunnes Soapstone, Portland Island Limestone, Gioia Marble, Lorano Marble,
kat Dionysos Marble kat Serena Sandstone.

TeAKA, N XPNOLUOTNTA TNG TIPOTEWVOUEVNG MEBOSOU EYKELTAL OTO YEYOVOG TIWG UMOPEL val
ar\omotioel TIOAUTIAOKEG, XPOVOBOPES Kal KOOTOROPEG SLabLkacieg KTIUNGNG UNXAVLKWY
L8LoTNTWY VALKWY (KAQOOLKEG UEBOSOL) pe vEEG amhoUoTepeG SOKLUEG Sleloduang ou OpwWCG
Sev uTtoAeimovTaL MOLOTIKA GTNY AMOd00N TWV LOLOTATWV.

A BAZIKH BIBAIOTPADIA
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Knoop F., Peters C.G., Emerson W.B. (1939), «A sensitive pyramidal-diamond toll for
indentation measurements», J. Res. Nat. Bur. Stand. 23: 39-61.
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IV.2 AIAXEIPIZH YAATIKQN [TOPQN ArPOTIKQN AEKANQN AITOPPOHZ ME TH XPHZH

THAEMNIZKOIMHZHZ
EruBAénwy NOYKAS AOANASIOS
KaSnyntrig

A | ZTOIXEIA YIOWHOIOY AIAAKTOPA

‘Ovop/vo ZMHAIQTOIMNOYAOZ MAPIOZ
Mrtuyio Tu. QYSIKHE
EKIA
Metantuxtok6 ~ METEQPOAOSIA
EKIA
EnayyeApatikry  YIAIAAAHAOZ IAAX
1detnta Tu. MoAwtikwyv Mnyavikwv, 10

A MNEPINHWH

Itnv mapovoa SatplPr  yivetal mpoomdBela  umoAoylopol Tou  peyéBoug TG
e€atploodlanvong o eninedo AekAvng amoppong Kot Katomv n Stepevivnon tng onpaciog
TNG OTOV UTIOAOYLOMO TWV €KAOTOTE APSEUTIKWVY avayKwv TNG Umd UEAETN TEPLOXNG. H
Aekdvn otnv omola sdappdletal n pebodoloyia sivar n Aekdvn tng Alpvng Kaphag. O
urnohoylopog tng efatuoodianvong (ET) yivetar pe edapupoyr tou emidovelakol
evepyelakol Looluyiou, Kal To PaCLKO EpyaAElo TTOU XPNOLUOTOLELTAL Elval n Sopudopikn
tnAemokdémnon. Me t péBodo auth emtuyxdvetol o UmoAoylopdg tng ET oe
£LKOVOOTOLXELQ TIOU AVTLOTOLXOUV Ot XwpLk avaluon 30U x 30, Auto amotelel kat pia
ard T BAOIKEG KALVOTOMLEG TNG SLATPLPNG, LA KOl LEXPL TWPA OL avTioTolyot urtoAoyLopot
N UETPNOELG adopoloav HOVO ONUELAKEG TEPLOXEG OL OToleg ouvnBwg yeltvidlouv pe
peTewpoAoyLlkoUg otabuoug. H pébodog avantiooetal pe £udacn 0TV MEPLOXLKOTATA KOl
katomy edpappodlovrat TeXVikEG KataBLBacpol (downscaling) pe okomo thv avamtuén evog
pHovtélou mou aflomolel TNV XxwpLkr oAAd Kal XPOVikr avdAuon oAwv twv Slabéoiuwv
S0puUdOPLKWY EKOVWY YLa TNV TEPLOXN ME OKOTO TNV avATTuén evog epyaleiou mou Ba
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Uropel UTO TIg KATAAMNAEG GUVORKEC va XpnoLuomotnBel e TIg KATAANAEG LETATPOTIEG OF
KaOnuepvy BAon yla TNV EKTIUNCN TWV TEPLOXIKWY avaykwyv o dpdeuon. MapdAAnia
uépog tnG peBodoloylag edapuoletal kot o €va evieAws Sladopetikod mepBAllov pe
€UKPATO-WKEAVLIO KAlpa e okomo tnv Slepelivnon OAwv Twv TBavwy mapayoviwy mou
UTOPOUV Va TIPOKAAEGOUV ONUAVTLKESG SLadOPOTIOLHCELG.

H eumelpla auth XpNOLLOMOLELTAL EK VEOU OTN SNULOUPYIA VEWV EUTELPLKWVY UTIO-UOVTEAWY
Tou  Tpooapuolouv  KaAUtepa TNV  Tpotewopevn peBodoloyia  ota  LSlaitepa
XOPOKTNPLOTIKA TNG UTO HEAETN TepLloxXnG. TEANOG, yivovtal uTtoAoyLopOL TOU amattoUpEVOU
apdeutikol vepol eloayovtog Sedopéva yla TIC Pactkéc KaAALEPYELEG TNC TeploxnG. Ot
KaAALEpyeLeG opadomotovvtal adol PonyoupEVWE XEL SnuoupynBel pe tnv KatdAAnAn
TEXVLKN, Kot TIAAL pe Tn xprion §0pudopLknG TNAEMLOKOTNONG, XAPTNG XPHOEWV YNG UE TNV
16la ywptkn avaluon.
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IV.3 ANAAYZH XPONOZEIPQN ME MH rPAMMIKEZ MEOOAOYZ KAl OEQPIA ZYNOETQN
AIKTYQN: EOAPMOTH ZE MEIPAMATIKA AEAOMENA XQPOXPONIKQN
(SPATIOTEMPORAL) ®AINOMENQN

EmiBAEénwv KAPAKAZIAHZ OEOAQPOZ
Entikoupog Kadnyntrig

N ITOIXEIA YIIOWHOIOY AIAAKTOPA

‘Ovop/vo XAPAKOIIOYNAOZ ABPAAM

Mrtuyio Tu. MHXANIKQN (2MA)
SxoAn Ikapwv

Metamntuylakd EQAPMOIMENH MHXANIKH KAl MPOSOMOIQ3H 2YSTHMATQN
Tu. MoAwtikwv Mnyavikwv, MoAuteyvikn ZxoAn, N0

Enayyelpatiky  AZIQMATIKOZ M.A - MHXANIKOZX ETKATASTAZEQN

18wotnta MoAeuwkny Aepomopia - Apxnyeio Taktikii¢ Agpomopiag - Aieuduvon
Epywv

N MNEPIAHWH

H napoloa gpyacia mpaypateveTatl BEpata mou oXeT{ovTal e TV AVAAUGCN XPOVOCELPWY
XPNOLUOTIOLWVTOC TO00 HEBOSOUG N YPOAUMIKAC OvGAUCNC 00O Kal TV o mpoodatn
uebodoloyia, auth tng edpappoync tng Oswpiag olvBetwv Siktuwv oto medio Twv
xpovooelpwv (Complex network time series analysis). Mo ocuykekpluéva edpappdlovral
pnebodoloyleg ue okomo TNV AViXVEUON-EVIOTUOUO TNG ANy TNG SUVAULKAG KATAOTAONG
€VOC oUOTAHOTOG Kal tnv €§opuén mAnpodopiag (data mining), tv cuctadomoinon
(clustering) kaL tnv katnyopormoinon (classification) pe edpappoyéc oe XWPOXPOVLKA
dawopeva.

MeAeTBnke TO MPOPANUA TNG QVIXVEUONG-EVTOTILOMOU TNG KATAOTOONG TWV Sladopwv
TIEPLOXWV TOU PEVOTOU o€ pia TupBwdn GAEBA cuVAPTAOEL TNG amdoTaonG amo Tov afova
¢ OAEBaC PEow TNG AVAAUONG TIELPAMATIKWY XPOVOOELpWY Beppokpaociag. Onwg eival
YVWOTO amd TNV PEUCTOUNXAVLKH OTNV MEPUMTwaon TupPwdoug porg mpoepxOuevng amd
ektofeuopevn PAEBa mapaTnpoUVIAL TIEPLOXEG (AKPwV, €VOLAMEDN KAl KEVIPOU) WE
SLadOPETIKA XAPAKTNPLOTIKA.

YroAoylotnkav Ta ommAd meplypadLlkd OTATIOTIKA HETPA (Héon T, Sldueocog, Slaomopd,
Staklpaveon K.a.) KAl 0T CUVEXELD TO N YPOUMIKA HETPa OTtwG N apotBaio mAnpodopia
(mutual information) kat n aBpototiky apotBaia mMAnpodopia (cumulative mutual
information). EmumAéov umoAoyiotnkav ot mapdpetpol Hjorth (mobility & complexity) ot
ormolol xpnotpomotolvtal Kupiwg yla tnv avixveuon aAhayng thg SUVAULKAG KATAOTOONG
Tou cuotnuatog. Emiong umoloylotnke o ekBETNG Hurst wg éva HETPO TNG LOKPOXPOVLAG.
EKTOC amd tv avAaluon-peAétn Tou KABe METPOU EexwpPLoTd, Yyl To oaodaln
ocupnepdopata xpnotuomnotndnke n uéBodog tng Lepapyikrc cuotadomnoinong (hierarchical
clustering).

EmunpocBeta epappootnke n Bewpia tg avdluong cbvBetwy Siktuwv. ZUUPWVA e TV
uebodoloyia autr kdBe xpovooelpd petacxnuatiletol oe £va SIKTUO KoL 0T CUVEXELQ
yivetal uTOAOYLOMOG TWV TOTIOAOYLKWY LOLOTATWY TWV SIKTUWV OMwe 0 UEoog Baduog
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ouvdeowuodtntag (average degree), n Siduetpog (diameter), To péco pAKog SlktUou
(average path length), o cuvteleotric opadomnoinong (clustering coefficient).

Ta anoteAéopata £8elav og OAEG TIC MEPUTTWOELS OTL givatl Suvatdv va odnynbolue oe
CUUTIEPACHATO EVIOTILOMOU—QVIXVEUONG TwV SLUPOPETIKWY TEPLOXWY TNG PONG Kal
EMUMTAEOV val EVTOTIiICOUME TOoV Gfova tG GAEPaC pe peydAo Seiktn epmiotooclvng Kat o€
oupdwvia pe Ta anoteAéopata GAAwY PeBOSwV.
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