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KANONEZ EKMONHZHZ MNMTYXIAKHZ EPTAZIAZ

Mo TNV EKMOVNON TITUXLOKAG £pyaciag loxuel o Kavoviopog MNruxtakwyv Epyaciwy mou eykplBel amo t
ZUykAnTo tou MO, kat eivat Sltabéoilpog oto site Tou TuRUaAToc. Ebkotepa SieukpLvilovtal Ta €€AG:

1.

10.

MNna va é¢taocesl o MNruyokn Epyacia oto otadlo tng mapouocioong, Ba mpénel Bploketol o€
KOTAAANAO €TimMed0 TEXVIKAG KOL ETILOTNOVLIKNAG apTLOTNTAG.

Ot Mrtuxlakég Epyaoieg Ba mpémel va neplapfavouv BLBAloypadikr avalitnon (to moAl £wg
30%) koLt uAOTIOINON TELPOUATLKI 1) UTLIOAOYLOTLKH, avaAoya e To BEpal.

To péyebog tng Mruxlakng Epyaociog s€aptatal and Oéua, kat dgv amoteAel Kpltiplo yla tnv
ETULTUXN OAOKARPWON TNG.

OL TIPOATIALTOU LEVEC YVWOELS avadEpovTal pntd os kaBe Ogpa, kot Bswpeitatl autovonto otLo/n
evbladepopevog/n GoltnTAc/TpLa TG KOTEXEL EMAPKWG.

H mapouciaon tng Mruxiaknc Epyaociog amoteAel pépog tng e€€taong. Ma to Adyo auto, Ba
yivovtal opaSIKEG CUVOVTHOELG O€ TAKTA XPOVLKA SLOOTAATA, KATA TLG OTIoLeC oL poLTNTES/TPLEG
Ba mapouctalouv TNV TMPOOSO TOUC, KOl OUCLACTIKA Ba Tpostolpudlovial ylo TNV TEAKN
napouciaon. Katd tn Slapkela Twv mapouclacswyv Ba culntouvtal Kal TUXOV TipoARUATo TTOU
npogkuav.

Qotutnteg/tpleg mou kavouv xpron e€omhiopd/unobopéc tou Mavermotnuiou, ¢épouv TNV
OMOKAELOTIKA UBUVN yLa TNV 0pON KoL alodaln xprion.

KaBe Mruylokn Epyaoia avaAletal pe to epyaleio avixveuong AoyokAomng Turnitin, kot Ba
edappolovral ta mpoPAenopeva ano Tov Kwdlka SeovioAoylag Kol Tov Kovoviopo tou MO
(umapyouv avaptnuéva otov Lotdtomno Tou MO).

H Ntuylakn Epyacia umofdarietal kat Babuoloyeital nAektpovikd. Eddoov dev untdpyel «KOOTOG
EKTUTIWONG», Ba TIPETEL val elval 000 TO SUVATOV TILO AVAAUTLKI KoL TEpLYpadLKr, KOL VOl TIEPLEXEL
glkoveg/oxnuato vPnAng roldtnToc.

3e 6An tnv mepiodo tng ekmovnong tng Mruylakng Epyaociag, o/n dortntric/tpla kaAeitol va mapeL
TIC amopaitnteg MPwToBouAisg, va KAvVeL TV amapaltntn £peuva Kal Yevikwg va erdeifel ott
uropel va avtamneféABel emMOpKWE OTIG AMALTAOELG TNG MTUXLOKAG, Kal OXL amAWG va eKTeAel
odnyieg BRpa-pripa tou emPAENOVIOC.

H Mtuylokn Epyaocia Ba mpémel va mapouclaotel oto TéAOG HE pla MARpn mapouciacn. H
napouciacn Ba mpénel va mPoBAaAel To MPOPBANUA TMoU AUONKE KAl T CUUTEPACUATA TIOU
Bynkav, xwpic dpwe va emavahappavel keipevo. Ot poltnTég/TpLeg Oa mpEMeL va «apnyouvtal»
KoL OxL va Stafalouv tnv mapouaciaon.

Jtn cuvéxela mapouctdlovtal KAmola eVOEIKTIKA BEuata, wotdco, ol GoltnTEG/TPLEC Umopouv va
T(POTELVOUV Kall KAToLo dANo B€pa tou eviladEpovtdg Toug.



AOMH TMTYXIAKHZ EPrAZIAS

H akpBrc doun e€aptatal amno to ekdotote BEpa. Qotooo, o kabe Mruylakn Epyaocia Ba mpenel va
avad£povTal Kal va TEKUNPLWVOVTOL ETOPKWE TA TTOPAKATW:

Kivntpa. Morti emAéxBnke 1o cuykekplpuévo BEua, ylati £xel emotnuovikd evladépov, ylati
afilel va adlepwoel KaAmolog xpovo kot va SiaBaocel tnv Mtuxlakn Epyaocia otav auth
oAokAnpwoOe(;

Oplopog tou mpofARpatog. Oa TpEMEL va Teplypadetal akplpwg to TPOPANUA  TOU
npaypatevetal n Mtuxwakn Epyoocia, mola eival Ta epwTAMATA TTOU KAAELTOL VO ATTAVTIOEL KL TO
EMLOTNOVLKO TTAQ{OL0 HEOQ OTO OTIOLO KLVELTAL.

ZtoxoL. Oa TPEMEL va. UTIAPYXOUV cadws KaBopLoUEVOL OTOXOL, TWV omolwv n ekmAnpwon Ba
TPEMEL va TipooSlopiletal Pe LeTproLpa peyédn / Seikteg.

Itpatnywkn eniluong tou mpofAnpatog. Oa mpémnel va kobopiletal cadwe n puebBodoloyia
eniAuong Tou TMpoPANUATOG TIOU TMpayuatsvetal n Mtuyakn Epyaocia, n mpooéyylon mou Ba
akoAouBnBel, kal TEKUNPLWHEVN ALTLIOAOYNON YLA TLC EMIAOYEC TTOU YivovTal.

AnoteAéopata. Oa mpEmel va mopouctalovtal TANPWG Kol HE KABs Aemtouépela T
anoteAéopata TNG HEAETNG TTou €ywve. Ta anoteAéopata Ba mpénel va mepAaUPAVOUV ELKOVEC,
Staypappota KTA. o uPnAn moldtnTa.

Kwéikeg. OL kwbdikeg mou Ba ypadolv Ba mpénel va cuumeplhappavovtal otnv lMtuylakn
Epyaocia.

Zupnepaocpata. Oa TMPEMEL VO UTIAPXOUV QVAAUTIKA CUUMEPACHOTA TIOU VO TEPLYPADOUV TO
TOOOOTO EMITEVENG TWV OTOXWY, TO «HadrpoTa» mou TRPoUe anod tnv MNtuxlaky Epyoocia, av
UTTAPXEL KATIOLO KOLLVOTOWL, KOL TIOLEG ELVOLL OL TIPOOTTTLKEG VLA TIEPALTEPW CUVEXLON TOU B€patoc.
Napouociaon. H mapouciaon eival avamoomaoto KoUUAtL Tng Mtuxlakng Epyaociag. Oa mpénet va
napoucLalel mAnpwg tnv Mtuylakn Epyacia, xwpig Opwg va emavolapBavel keipevo.



AOTIZMIKA NOY IXETIZONTAI ME TA MTPOTEINOMENA OEMATA

e https://www.python.org/doc/, https://pytorch.org/, https://www.jetbrains.com/pycharm/

e https://www.elmerfem.org/

e https://freefem.org/

e https://onelab.info/, https://www.youtube.com/watch?v=fZA665PY9A4

e Autodesk Inventor & Nastran InCAD

e https://www.febio.org/

e http://www.agros2d.org/

e https://modelica.org/

e https://www.arduino.cc/en/software



https://www.python.org/doc/
https://pytorch.org/
https://www.jetbrains.com/pycharm/
https://www.elmerfem.org/
https://freefem.org/
https://onelab.info/
https://www.youtube.com/watch?v=fZA665PY9A4
https://www.autodesk.com/education/edu-software/overview?sorting=featured&filters=individual
https://www.febio.org/
http://www.agros2d.org/
https://modelica.org/
https://www.arduino.cc/en/software

1 OEMATIKH MNMEPIOXH: YNOAOTIZTIKEZ MEGOAOI

1.1 MNpoypapaTIoUOC OTOLXELWSWY IEMEPAOHEVWY OTOLXELWV HE PyTorch

H néBodoc twv TMEMEPACUEVWY OTOLXEIWV HIopel va xpnolpomolnBel MpakTtikd oe omolodnmote
PoPAnua Stadoplkwy e€lowoewv. Eva MPOBANUa TEMEPACUEVWY OTOLXEIWV UIMOpPEl va uAomotnBet
BewpnTikd oe omoLadNOTE YAWOOoO TPOYPOAUUOTIOHOU. H «KAOOOIKEG YAWOOEG TIPOYPOUUOTIOUOU»
XPNOLUOTIOLOUV TIC UTOAOYLOTLKEG LKAVOTNTEG TOU KevtplkoU enefepyoaotr (CPU) yia tnv emiluon twv
npoPAnuatwy. Ta teAeutala xpovia OuwE, avamtuooovtal peBobdoloyie¢ mou aflomolovv Toug
enefepyaoteg TNG KApTAg ypadkwy (GPU) yia tnv taxUtepn ekTéAeon Habnuotikwy mpdafswv. Mpog
gvioyuon avtwv twv pebodoloylwy, €xouv avamtuxBel Sltadopeg MpoypaAUUATIOTIKEG BLBALOBNKESG TTOU
Sl1euKoAUVOUV TOV TIPOYPAUHATIONO Katl TNV evaAhayn xpriong CPU/GPU.

H mpotewvopevn mruxlokn epyacio adopd tnv avamtuén kwdlka ywa thv ulomoinon omAwv
TIEMEPACUEVWY oToLXElWV (paBdou, Sokou) os yAwaoa Python, pe xprion tng BLBAL0BN KNG PyTorch. Itdxog
elvat va pehetnBei to umoAoyLotikod kEpSog yla vAomoinon oe CPU kat GPU. H ulomoinon Ba mpénel va
vivel og umoAoyiloth tou SlaBtel GPU Nvidia.

Mpoobokopeva amoteAéopara:

- Avookonnon BiBAtoypadiag: Mabnuatikd untoBabpo, meptypadr tg BLBALoBnkng PyTorch.
- XxeSLaoPOC OTPATNYLKAG Yo TNV UAOTIoiNGN Kot Th cUyKPLoN Twv SUO POCEYYIoEWV.

- Zxeblaopog kat uhomoinon kwdka oe yAwooa Python.

- Awbdikaoia petatponng kwdka and CPU os GPU.

- ExtéAeon mpooopolwoewy, enefepyacio anoteAeopdTwy, mapouoiaon.

ATLOULTOULEVEC YVWOELC:

- MaBnuatikd
- TMpoypappatiopdcg H/Y
- Mé£0060¢ Twv Memepacpévwy STotxeiwv

BiBAloypadia:

- EIZATQrH *TH MEGOAO MEMEPAIMENQN ZTOIXEIQON (EKAOZH Sl), DARYL L. LOGAN, 6n
Apepikavikr Ekdoon, 2021, ISBN 978-960-645-184-3, EKAOZEIZ KAEIAAPIOMOZ.

- Chandrupatla T.R. and Belegundu A.D., “Introduction to Finite Elements in Engineering”, Prendice
Hall, 1991, EAAnvikr} Metddpaon, ekddoelg KAeldaplduog

- MpoPatidng X., “Nenepacuéva Ztolxeia otnv Avaluon Mnyxavoroyikwv Kataokeuwv”, EKAOZEIZ
A. TZIOAA & YIOI, Ek6oon: 1n, 2015, ISBN: 978-960-418-528-3.

- https://arxiv.org/abs/1711.10561

- https://en.wikipedia.org/wiki/Physics-informed neural networks
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1.2 MEeAETN oXNUATOC AEPOTOUNG MTEPLUYAS AEPOOKADOUG

H akpBng yewpetpla tng mrépuyag evog aspookddoucg £XeL Kplolun onuacia T0Co yla TNV MTNTIKN
LKOVOTNTA, 000 KAl TNV EVEPYELOKN AMOS00n evOg aepooKAdOUC. H TPOTELWVOUEVN TITUXLOKA gpyacia
adopd TNV TN UEALETN TOU OXNUATOC TNG SLOTOUNRG EVOC MTEPUYIOU, WOTE va auénbel n TTNTIKA TOU
LKOVOTNTA KoL vo LElwBel n omioBéAkouoa SUvaun.

MNpoodokopeva anoteAéopata:

- Avaokonnon BiBAloypadiag: TUTILKEG YEWMETPLEG TTTEPUYWV aEPOOKADWVY, TAXVUTNTEG PONG,
aokoupeva poptia. Avalitnon KatdAAnAou AoyLopikoU avolytol Kwdika ylo tn oxediaon Kot
TOV UTIOAOYLOWO.

- Ixeblaon Sladpopwv mapaAAaywv TNG YEWUETPILAG. EVIOMIONOG TwV KplolUwy MopaueTpwy
Aettoupyloac.

- EKTéAEon MPOCOUOLWOEWY, EMEEEPYATLA AMOTEAECUATWY, TTApouaiach.

ATLOULTOULEVEC YVWOELC:

- Mabnuatka
- Mnxaviki Peuotwv
- MéBobog Twv Memepacpévwy ITolxelwy

BiBAloypadia:

- EIZATQrH *TH MEGOAO NEMEPAIMENQN ITOIXEIQN (EKAOZH SI), DARYL L. LOGAN, 6n
Apepikavikr Ekdoon, 2021, ISBN 978-960-645-184-3, EKAOZEIZ KAEIAAPIOMOZ.

- Chandrupatla T.R. and Belegundu A.D., “Introduction to Finite Elements in Engineering”,
Prendice Hall, 1991, EAAnvikn Metadpaon, ekbooelg KAeldaptBuog



1.3 BeAtlotonoinon nayoug Beppoanaywyol otpwong os enegepyaotr H/Y

OL oUyxpovol emefepyaoTEG TTAPAYOUV UEYAAEC TOOOTNTEG BepuoTNTAC, YEYOVOG TIOU HELWVEL TNV
anodoon Toug Kol Umopel va odnynoest oe BAABN. MNa to Adyo autod, xpnolpomnotlouvtal PUKTPEG Kol
OVEULOTNPEC, WOTe n Beppokpacia Tou emefepyaoty va dlatnpeital ota mpoPAsmoueva omd Tov
kataokevaotn enineda. H enadn tng YPUkTpag Kal tou enefepyaotr) ouvnBwg dev elval Télela (Keva,
0€POC KTA.) LE QTTOTEAECUQ VA UTIAPXEL PELWHEVN amaywyn Beppotntac. Mpokelpuévou vo BeATlwOeL n
anaywyrn BeppoTNTAG XPNOLLOTIOLOUVTAL AETTTEG OTPWOELG ATO ELSIKEG BEPLOAYWYLLEG TTAOTEC, WOTE VAL
BeAtlwOel n amaywyr Beppdtntog amno tov enefepyaotr) npog thv PUKTpa. ITo)X0oG lval va Ppebel éva
BEATLIOTO TTAXOC OTPWONG, WOTE va €XoUE Taxeia PuEn tou enefepyaotn).

Mpoobokopeva amoteAéopara:

- Avookonnon BpAloypadiag: TUTIKEG YewUEeTpieg yia PUKTpeC, LOLOTNTEG Beppoanaywyol
naoTac, cuvlnkeg Asttoupyiag (mapayopevn Beppotntac, mePLBAANOVTIKEC CUVONKEG).

- Avarmrtuén HoVTEAOU METEPACHUEVWY OTOLXEIWV yLa TNV avaAuaon Tou Bepuikol poBARUaATOoC.
Atepelivnon Tou TAXoug otpwaong otnv toxutnta YPuéng Tou enefepyaotr).

- EKTéAeon MPOCOUOLWOEWY, EMEEEPYATLN AMOTEAECUATWY, TTApouaiach.

ATLOULTOULEVEC YVWOELC:

- MaBnuatika
- Metadoon Beppodtntog
- MEéEBobog twv MNemepacpévwy Itolyeiwy

BiBAloypadia:

- EIZATQrH *TH MEGOAO NEMNEPAIMENQN ITOIXEIQN (EKAOZH SI), DARYL L. LOGAN, 6n
Apepikavikr Ekdoon, 2021, ISBN 978-960-645-184-3, EKAOZEIZ KAEIAAPIOMOZ.

- Chandrupatla T.R. and Belegundu A.D., “Introduction to Finite Elements in Engineering”,
Prendice Hall, 1991, EAAnviki Metadpaaon, ekbooelg Kheldaplbuog



1.4 Eniluon e€lowong Lamb pe xprion veupwvikwyv diktvwv (PyTorch)

H Siadoon kupdtwy oe €va UALKO sEaptdtal amd to pubud dudxuong svépyelog péoa og autd. Mua
Kotnyopla KUUATWVY Tou €Xouv Lolaitepo Texvoloylko evlladépov eival ta kOpoata Lamb, mou
neplypadovtal avtictolya and tnv efiowon Lamb. Ta teleutaia xpovia €xel avamtuxBel pa
peBodoloyia emiduong Sladoplkwv €lOWOEWV PE VEUPWVLIKA Siktua mou Aappavouv umoyn toug tn
duoikn tou mpoPAnuartog (Physically Informed Neural Networks, PINNs), wote n ekmaideuon toug va
yivetal autopata (xwpig avBpwrivn emiBAedn). Yapyxouv nén Siadopeg udomooslg pe tn BLBALOOAKN
TensorFlow. ITOX0C¢ TNG MTUXLOKAG £lval n avamtuén evog kwdika mou Ba AUvel tnv e€icwon Lamb pe
XPNOoN VEUPWVIKWY SLKTUWV, Kal EL6LKA e Xprion Tng BLBALOOAKNG TexvNTAG vonuoouvng PyTorch.

Mpoobokopeva amoteAéopara:

- Avaokonnon BpAoypadioc: Kopota Lamb, peBodoloyieg eniluong tng e€icwong Lamb,
PINNs.

- Avarmrtuén povtéAou VEUPWVLKWY SIKTUWV yLa TNV entiluon tn¢ e€iowong Lamb.

- Extéheon mpooopolwoswv yla Stadopa UALKE, emefepyacia amoTteAsoUdTWY, Tapouaciaon.

ATLOULTOULEVEC YVWOELC:

- Mabnuatwka
- Mpoypappatiopdcg H/Y
- M£B0obog Twv MNemepaopévwy IToleiwy

BiBAloypadia:

- EIZATQrH ITH MEGOAO NEMEPAXMENQN XTOIXEIQN (EKAOZH SI), DARYL L. LOGAN, 6n
Apepikavikr Ekdoaon, 2021, ISBN 978-960-645-184-3, EKAOZEIX KAEIAAPIOMOSX.

- Chandrupatla T.R. and Belegundu A.D., “Introduction to Finite Elements in Engineering”,
Prendice Hall, 1991, EAAnviki Metadpaaon, ekbooelg Kheldaplbuog



1.5 MNpooopoiwon tng avtiotaong Beppooidpwvou Pe emukaAuPn aAdtwyv

Ot nAektpikoi Beppooidwveg xpnoLomoLloUV NAEKTPLKEG AVTLOTAOELS Lo T B€ppavon Tou vepol. Me thv
mapodo Tou XPOVoU, Ol QVTIOTACEL QUTEC KOAUTITOVIOL HE QAATO TOU HELWVOUV TNV amodoon tng
avtiotaong, Ue anmoTéAeoua TNV aAUENCN TN AMALTOUUEVNG EVEPYELAG YLO TN BEpUOvVON TOU VEPOU. ITOXOG
TNG TUXLAKNG Epyaciag eivat n LEAETN TNC amodoong Hiag NAEKTPLKAC avtiotaong Beppooidpwvou, Kabwg
au&avetal n emikaAvPn tng pe ahata. H peAétn Ba adopa Siadopa moocootd emikaAuPng, kKabwg Kat
OXNUATIOPWY aAATwV (opoLlopopdn emtkaAun, EVTOTILOMEVN KTA.).

MNpoodokoueva anoteAéopata:

- Avookonnon BipAloypadiag: TUTIKEC YEWUETPIEC Kal LOLOTNTEC QAVILOTACEWV, OEPULKEC
L610TNTEC AAATWY, YEWUETPLEC OXNUATIOUWY AAATWV KTA.

- Xxeblaon g yewpetplag oe KATAAANAO AOYLOULKO, QVATTTUEN LOVTEAOU TIEMEPACHEVWV
oTolelwv yLa TNV avaAiuon tou Bepuikol mpoBARLATOG.

- EKTéAEon MPOCOUOLWOEWY, EMEEEPYATLA AMOTEAECUATWY, TTApouaiach.

ATIOULTOULEVEG YVWOELG:

- MaBnuatika
- Metadoon BepuodtnTag
- M£Bobog Twv MNemepaopévwy ITolyeiwy

BiBAloypadia:

- EIZATQrH ITH MEGOAO NEMEPAXMENQN XTOIXEIQN (EKAOZH SI), DARYL L. LOGAN, 6n
Apepikavikr Ekdoon, 2021, ISBN 978-960-645-184-3, EKAOZEIZ KAEIAAPIOMOZ.

- Chandrupatla T.R. and Belegundu A.D., “Introduction to Finite Elements in Engineering”,
Prendice Hall, 1991, EAAnviky Metadpaon, ekbooelg Kheldaplbuog



1.6 YmoAoywotiky Siepevvnon NG Oepuikng amoddoong NG aviiotaong o€
OLKLOKOUG Bpaothpeg vepou.

Ot owklakol Bpaotipeg vepoU lval Lo CGUCKEUN TIOU UTTAPXEL 0 TTOAAQ oTtiTLa yLa TN ypryopn B€puavaon

TOU vepou. Yrapyouv Stadopa HovTEAD Twv omoiwv Sladopormoinon mpogpxeTal -UeTAly AAAWVY- Ao T

YEWUETPLA Kal TN B€on TNG NAEKTPLKAG avtioTaong. ZTOX0G TG MTUXLAKNG Epyaciog ival n dlepeuvnon

™G anodoong evog Bpacthipa yla SLddopeg yeWHUETpLeg TNC avTiotaong kol B€ongTng LEoa oto Bpaotrpa

(epBamTiopévn, KATW amo Tov MUOpEva KTA.).

Mpoobokopeva amoteAéopara:

- Avaokomnnon BiBAoypadiag: TUTKEC YEWUETPLEG, OE0ELG KL LOLOTNTEG OVTIOTACEWVY KTA.

- Xxeblaon g yewpetplag oe KATAAANAO AOYLOULKO, QVATTTUEN LOVTEAOU TIEMEPACUEVWV
oTolelwv yLa TNV avaAiuon tou Beppikol TpoBARUOTOG.

- Extéheon mpooopolwoswy, enefepyacio anmoteAecpdTwy, mapouvoiaon.

ATLOUTOU LEVEG YVWOELG:

- MaBnuatika
- Metadoon BepuodtnTag
- M£Bobog Twv MNemepaopévwy ITolyeiwy

BiBAloypadia:

- EIZATQrH ITH MEGOAO NEMEPAXMENQN XTOIXEIQN (EKAOZH SI), DARYL L. LOGAN, 6n
Apepikavikr Ekdoon, 2021, ISBN 978-960-645-184-3, EKAOZEIZ KAEIAAPIOMOZ.

- Chandrupatla T.R. and Belegundu A.D., “Introduction to Finite Elements in Engineering”,
Prendice Hall, 1991, EAAnviky Metadpaon, ekbooelg KAeldaplbuog



1.7 Npooopolwon KUKAWUATOG amoBrKeuong EVEPYELAC.

2TA CUCTALATO ATTOKOWULENG EVEPYELAC UTIAPXEL TIAVTA £VOl KUKAWLO TO OTolo armoBnKeUEeL TV eVEPYELQ,
wote autn va eivat StaBéoiun otav xpelaotel. Yapyouv Stadopeg cuvSeapoloyieg avaloya Le ThV TNyn
TIPOEAEUONG TNG EVEPYELAC. ZTOXOC TNG IMapovloag epyaciag ival va LeAeTnBoUV KATIOLO TIPOTELVOEVA
KUKAWHOTO WG TTPOG TLG SUVATOTNTEG TOUG (0moBNKEVOEVN EVEPYELAG, XPOVOG OTIOKPLONG, ATIWAELEG KTA.)
yla SLapopeg TIHEG Twv oTolxelwv Toug. Ol mpooopolwoel Ba mpaypatononBoluv pe TN yAwooo
Modelica, kat Ba kataokeuaoTel TO KUKAWUA LE TIG KAAUTEPEG LOLOTNTEG.

MNpoodokoueva anoteAéopata:

- Avaokonnon BipAoypadiog: TUMIKEG TOTOAOYIEC KUKAWUATWY OMMOKOULOAG EVEPYELAG A0
ToAavtwon.

- Xxeblaon kol mpooopoiwon KUKAwHATwY o yAwooa Modelica. MeAétn tng anddoong oe
OX£0N UE TIG TTAPOUETPOUC TOU KUKAWUATOC.

- EKTéAEon MPOCOUOLWOEWY, EMEEEPYATLA AMOTEAECUATWY, TTApouaiach.

ATIOULTOULEVEG YVWOELG:

- MaBnuatika
- HAektpwd KukAwpoato
- Mpoypappatiopdcg H/Y

BiBAloypadia:

- A. Urquia and C. Martin, “Modeling and simulation in Engineering using Modelica”
https://itunes.uned.es/000101/101 modeling/contenido_modeling.pdf



https://itunes.uned.es/000101/101_modeling/contenido_modeling.pdf

2 OEMATIKH MEPIOXH: ZY3THMATA AYTOMATOY EAEMXOY

2.1 Zxeblaon kaiL ulomoinon ouoTHUOTOC €€OLKOVOUNONG EVEPYELAG YL TO

dwTLopNO €Bvikwy obwv —'Eyve Avabeon

O emapkn¢ GwTIoNOG TwV €Bvikwv o0dwv elval Kplowung onuaciog ya tTnv aopdAsla. Ta onpepva
cuUOTAUATA PWTLOUOU AELTOUPYOUV e XPOVOSLAKOMTN, woTe Ta dwTa va avafouv Kal va ofrivouv oe
T(POKOOOPLOUEVEG XPOVLKEG OTLYUEG OE OAO TO UNKOG TNG 080U. KATL TéTolo, OpWG, EMLPEPEL OTIATAAN
evépyelag, KaBwe eival moAl mBavo o pHeyAdAo UEPOG TOU QUTOKLVNTOSPOOU VA UNV KLVELTOL KavEéva
ouToKivnTo. H mpotewvopevn tuxlakn epyooia adopd oxedioon kat tnv uAomoinon evog cUCTHUATOC TO
omoio Ba mapakoAouBel tnv Kivnon twv oxnuatwv kot Ba avaBel ta pwrta povo ota onueia mou
XpelaleTal.

MNpoodokopeva amoteAéopata:

- Avaokomnon BiBAloypadiag: Ymapxovta CUCTAUATO Kol TIPOTEWVOpEVEC AUOELS. Avalntnon
MapapETpwy aodpaleiag (andotacn YMPooTd Kal iow omd to Oxnua mou TPEMEL va ¢dwtiletal,
ouvBnKeg GpWTEVOTNTOC TTOU KABLOTOUV AmapaitnTo To GpwTLopo tng 060U KTA.).

- Ixeblaon kot vAomoinon cuotiuatoc (oe upikpoypoadia) pe xpnon Hkpoeleykty (Arduino),
aletntpwy, Kot KOTAAMNAWY NAEKTPLKWYV Slatdfewy.

- Mepapatikn enidelln, enetepyaoia anoteAeopdtwy, mapouoiaon.

ATLOULTOULEVEC YVWOELC:

- MaBnuatikd
- MMpoypappatiopdcg H/Y

BiBAloypadia:

- https://docs.arduino.cc/

- BuBAlo [77106782]: AwoBntrpeg Métpnong kat EAEyxou, 3n Ekdoon, KahoBpktng Kwvotavtivog

- BiBAlo [102070452]: ARDUINO: AATOPIOMIKH, MPOTPAMMATIZEMOZ KAl EDAPMOTES,
APIZTEIAHZ 2. MMNOYPAZ, TTANNHZ ©. KANMOZ



https://docs.arduino.cc/

2.2 Zxeblaon kat uAomoinon cuotnuatog yepiopatog Se€apevng

H mpotelvopevn mruylokn epyacio adopd oxeblaon kot Thv ulomoinon evog cuctiuatog To onoio Ba
S€xetal wg elocodo TNV emBUUNTH oTddun piag de€apevig kal Ba tn yepilel xwpig va unepPel To avwtoto
0pLo TMANPwWonG. OUCLACTIKA, TPOKELTAL YLa UAOTIOLNGON €VOG ZAE e Xprion HKPOEAEYKTA KOl KOTAANAWY
alobntpwv/evepyomontwv.

MNpoodokopeva anoteAéopata:

- Avaokoénnon BiBAloypadiag: Ymdpxovta CUOTHMOTA Kol TpOTevOpUEveG AUoelg (P-, Pl-, PID-
Control).

- Xxeblaon kot vlomoinong cuotiuatog (oe pikpoypadia) pe xprion Uwkpoeheyktn (Arduino),
aodnTApwy, Kal KATAANAWY NAEKTPLKWY Slatdéswy.

- Mewpapoatikn enidelln, enefepyaoia anoteAecpdtwy, mapouoiaon.

ATLOULTOU LEVEG YVWOELG:

- Mabnuatka
- Mpoypappatiopdc H/Y
- Yuotnpata Autopdtou EAéyxou

BiBAloypadia:

- https://docs.arduino.cc/

- BuBAlo [77106782]: AwloBntrpeg Métpnong kat EAEyxou, 3n Ekdoon, KahoBpktng Kwvotavtivog

- BiBAio [102070452]: ARDUINO: AATOPIGMIKH, MPOTPAMMATIZMOS KAl EQOAPMOTES,
APIZTEIAHZ 2. MIMOYPAZ, NANNHZ ©. KAMMNOZ

- BuBAlo [68369734]: Juotrpata Autopdtou EAéyxou, 2n Ekdoon, Mahatéotog MavteAng



https://docs.arduino.cc/

3 OEMATIKH MNEPIOXH: ANOKOMIAH ENEPTEIAZ

3.1 Zxeblaon kot uAomoinon cUCTAKATOG AMOKOULONRG EVEPYELAG amo to Badiopa

—'Eywve avaBeon

Kata tn Stdpkela Tng PAdlong, oL OOAEC TWV MAMOUTOWWV SE€xovtal PeEYAAa pnxavikd doptia Kot
napapopdwoelg. H evépyela autr XAvetal oto meplPdAlov e tn popdrn Bepuotntag. YmApxel pia
katnyopia VAkwvY mou ovopdlovtal Me{oNAEKTPIKA, Kal £Xo0uV Thv WBLOTNTA va epdoavilouv Tdon ota
AaKkpa Toug, Otav TMopapopdwBolv pnxovikd. Ta UAIKA autd pmopouv va aflomolnBolv, wote va
OUAAEEOUV TNV evépyela Tou Ba yavotav umd popdr Bepuotntog, Kol va TNV amoBnkeloouv ylo
UEAAOVTLKA Xprion.

MNpoodokopeva amoteAéopata:

Avaokomnnon BipAloypadiag: Ymdapyovia CUCTAHATA KoL TIPOTEWOUEVEG AUOELS. Avalntnon
VAkwvV (riielomoAupepn, melokepapika). Avalitnon ocuvdeopoloyiag Kol KUKAWUATWY yLo Thv
anoBnKevon NAEKTPLKNG EVEPYELACG.

JUyKplon Kat erthoyn KatdAAnAou UAKoU.

IxeSlaopog Kot UAOTIOINON KUKAWHATOC aroBrKeuong EVEPYELOC.

MpoBAedn SUVOTOTATWVY KAL TIEPLOPLOUWY TNC CUCKEUNG/KUKAWUATOG.

ATLOUTOU LEVEG YVWOELC:

MaBnuatikda
HAEKTPLKA KUKAWOTA

BiBAloypadia:

Force Analysis and Energy Harvesting for Innovative Multi-functional Shoes
https://www.frontiersin.org/articles/10.3389/fmats.2019.00221/full

WANG, Xu. Frequency analysis of vibration energy harvesting systems. Academic Press, 2016.
ISBN 9780128023211 http://trove.nla.gov.au/version/236643444



https://www.frontiersin.org/articles/10.3389/fmats.2019.00221/full
http://trove.nla.gov.au/version/236643444

4 OEMATIKH MNMEPIOXH: ENEPIEIAKEZ MEAETEZ

4.1 MeA€tn Beppopndvwaong Ktnpiou kot Stapopomolnoelg LeTaE TEPLOXWY OTNV
EANada —'Eyve avabeon

H mapouoa rtuylakn anookormnel otny ektéAeon Ogppopdvwonc ktnpiou pe Baon to OEK A 362/4.7.1979

yla Suo SladopeTikeg eploxEg Tng EANGSag, pia otn Zwvn A Kat pia oth Zwvn T. ZTtdxocg elvat va yivel pia

TIANPNC LEAETN, OLKOVOUOTEXVLKH avaAUGCN Kol SnULoUPYLa OLKOVOULKAG TIPOodOopag yla Evav eAdTn.

Mpoobokopeva amoteAéopara:

- Avoaokonnon BiBAloypadiag: MeAétn Tou KavoviopoU Bepuopdvwong, Epsuva ayopdg / THwV.
- Melétn Beppopdvwonc ktpiou umoBstovtog otL auto Bpioketat otn Zwvn A/ T.

- ZUyYKpLON avaykwv Kot KOoTtoug Beppopdvwaong Ktnpiou.

- X0vtoén TMANPOUC OLKOVOUOTEXVLKNG LEAETNC KAl UTTOBOAN OLKOVOULKAC TPATACNC.

ATLOULTOULEVEC YVWOELC:

- Mabnuatka
- Metadoon Oepuodtnrag

BiBAloypadia:

- https://www.kodiko.gr/nomothesia/document/589883
- https://www.kodiko.gr/nomologia/download fek?f=fek/1979/d/fek d 362 1979.pdf&t=dbebc
177706e0ccb24be94dad613d6bf



https://www.kodiko.gr/nomothesia/document/589883
https://www.kodiko.gr/nomologia/download_fek?f=fek/1979/d/fek_d_362_1979.pdf&t=dbe6c177706e0ccb24be94da4613d6bf
https://www.kodiko.gr/nomologia/download_fek?f=fek/1979/d/fek_d_362_1979.pdf&t=dbe6c177706e0ccb24be94da4613d6bf

