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AMOOAZEIX

AplOu. 26147

Tpomomoinon tng un’ ap. 3855/2024 (B’ 1312) anégaong tng ZuykAntou «Emkaipomnoinon Kavovi-
opov Agrtoupyiag Touv Alatpnpatikov MNpoypdppatrog Metantuyiakwy Xmouvdwv (AMME) twv Xxo-
Awv Xnuikwv Mnxavikwv, MnxavoAdywv Mnxavikwy, NMoMitikwv Mnxavikwv, Navrinywv MnxavoAo-
ywv Mnxavikwv kat Epappoopévwv Madnpatikwv kat Quoikwv Emotnuwv tou EBvikov Metodpiou
MoAvteyveiou, pe Titho «Ymohoylotiki Mnxaviki (Computational Mechanics)».

H ZYTKAHTOZ TOY EONIKOY METZOBIOY NMOAYTEXNEIOY

‘Exovtag unoyn:

1. Tov v. 4957/2022 «Néoi OpiCovtec ota Avwtata EkmaideuTikd 1§pupata: Evioxuon tng moldtntag, g
AEIToUPYIKOTNTAC, Kal TNG oUvdeong Twv A.E.l. pe TnVv Kowvwvia Kat Aotrmég diata&eic» (A’ 141), 1diwg tnv mep. B
™NE Tmap. 4 Tou apBpou 16, TNV MEP. y TNG TTap. 2 Tou dpbpou 79 Kal To apbpo 80.

2.Tnv mep. B TNg map. 2 Tou ApBpou 5 Tou v. 3469/2006 «EBvIKG Tumoypapeio, Epnuepic tng KuBepvrioewg
Kat hotrég Satagelg» (A'131).

3.To dpBpo 90 Tou Kwdika vouobeoiag yia tnv KuBépvnon kat ta kuPepvnTtikd opyava (m.6. 63/2005, A'98)
o€ ouvOUAOUO UE TNV TTEP. 22 Tou ApBpou 119 Tou v. 4622/2019 (A’ 133).

4.Tom.8.75/2013 «1§puon Zxohwv oto EOvikd MeTadBlo MoAuteyveio» (A'119).

5.Tnv ur’ ap. 35010/2-7-2018 (B’ 3265) amdpacn mou agopd otnv emavidpuon tou AMMZ «YTTOAOYIOTIKN
Mnxavikn.

6.Tnv um’ ap. 3855/12-2-2024 (B'1312) mou agpopd otnv emKkalpornoinon tou Kavoviopou Asitoupyiag Tou
ATIME «YTToAoyloTIKA Mnxavikr».

7.Tnv ané@aon ¢ Emtpornnc Npoypdupatog Zmoudwv (cuvedpiaon 10-02-2026) tou AMMI «Ymohoy!t-
OTIKA Mnxavikn».

8.Tnv amo6 10-03-2026 e1orjynon t¢ Emrtpomnric Metantuyiakwy Zmoudwv (ouvedpiaon 2n/2026) oxeTIKA
ME TNV TpOTTOTIoiNoN TOU EMKaAlpomolnuévou Kavoviopol Asttoupyiag tou AMNMME «YmoAoyloTikly Mnxavikr».

9.Tnv elorjynon tou lMputavn.

10. Tnv amd 07-04-2026 andgaon tng 5n¢/2026 cuvedpiaong TN ZUYKARTOU.

11.Tnv uné otoixeia QA_3070/06-05-2026 andgaon Miotomoinong tou AMME «YToAoyloTikr) Mnxavikr»
amo tnv EOAAE.

12.To yeyovég 611 n mapoloa Tpomomoinon 6ev a@opd o oTolXEld TwV TIEP. B) KAl OT) TG TApP. 3 TOU dp-
Bpou 80 Tou v. 4957/2022.

13.To yeyovog 0Tt ol S1atdéelg TG mapouoag Sev agopouv o€ dlotknTikr dladikaacia yia tnv omoia untapxel
uToxpEwaon Kataxwpnong oto EMAA-MITOX.

14.To yeyovog OTI UE TNV apoLoa anmogaon dev mpokaAeital Samavn o€ BAPOC Tou KPATIKOU TTpoUTToNO-
ylopou, ano@acidet:

Eykpivel tnv tpomomoinon T um’ ap. 3855/12-2-2024 (B’ 1312) and@aong Tng ZuykAnTou «Emikalpormoinon
Kavoviopou Agitoupyiag tou Alatunuatikov Mpoypdupatog Metamtuxiakwy Zmoudwv (AMNMEY) twv Xxohwv
XnUIKwv Mnxavikwy, Mnxavohoywv Mnxavikwy, MoArtikwv Mnxavikwy, Nauvrnywv Mnxavohdywv Mnxavikwv
kal Epappoopévwv Madnuatikwy kat Quoikwv Emotnuwy tou EBvikol Metoodfiou MoAuteyxveiou, pe TitAo
«YmohoyloTikii Mnxavikry (Computational Mechanics)», w¢ akohoVBwc:
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A) To apBpo 23 «Mpdypaupa Zmoudwv» TNG Tt ap. 3855/12-2-2024 (B’ 1312) anmdégaong TnG ZUyKARTou
EMM Siaypdpetal kat avtikabiotatal amd to akéAoubo:

«ApBpo 23
«Mpdypappa Zmoudwv»

To MPOYPAUUA TWV HETATITUXIAKWY HaBnudtwy mephapBdvel pabruata koppou Kat padruata e€eidikevong.

H mapakoAo0Onon Twv HaBnpudTwy Kal UTTOAOYIOTIKWV 1} EPYACTNPIOKWY AOKACEWV Eival UTTOXPEWTIKH KAl
Slapkei duo e€aunva, evw oTo Tpito e€apnvo ekmoveital n Metamtuxlakr Aimwpatikn Epyacia, pe cuyypaen
oTNV ayYAIK: YAwooa.

To mpoypaupa omoudwv mephapBavel tpia (3) umoxpewTikd pabripata (Y), 1 kat' emAOYV UTTOXPEWTIKO
pAONnua (KEY), mévte (5) pabripata emAoynic (E) kat tn Metamtuxiakn Aimwuatikni Epyacia.

Ot petamtuxlakoi @oltnTEG Tou Sev eMTUYXAVOUV G TOUAAXIOTOV SUO paBruaTa TOU TPWTOU e€aprvou
Slatnpouv 1o Sikaiwpa eyypa@ng oto SeUTePo e€AUNVO, XWPIC OUWCE VA €xouv SiKaiwpa SAwoN pabnuatwy
Tou deuTtépou e€apnvou.

MNa tv améktnon tou AMAWPATOE METATTTUXIOKWY ZTTOUSWV amalTeital N GUPIARPWON 90 TOTWTIKWVY
povadwy - ECTS ol omoieg mpoKUTITouV armd Tnv mapakoAouBnon Kal Tnv emTuxn €€£TA0N TWV LABNUATWY Kal
TNV ekmovnon Metantuxlakig Atmwpatikig Epyaciac.

lMNa tnv améktnon touv AMX amatteital n mapakoAouBONon Kat EMTUXNAG £€€Taon o€ Habrjpata mou cuvo-
AIKA QVTIOTOIKOUV O€ TOUAAXIOTOV 60 TMOTWTIKEG MovAdeG (ECTS), evw n ekmdvnon Kat emMTuxnG e€€taon tng
Metantuxiaknic AE icoduvapei pe aAeg 30 povadec.

EvOelkTikd mpoypappa omoudwv gaivetal otov Mivaka mou akohouBei:

A'EEAMHNO

3 YNOXPEQTIKA MAGHMATA (Y) & 1 KAT'EMIAOITHN YMNOXPEQTIKO MAGHMA (KEY)

MAGHMATA ECTS
Mnxavikn Zuvexoug Méoou (Y)
Continuum Mechanics
Elcaywyn 0To ouvexég PEoo Kal EQappoyEg, Slaviopata Kat SEIKTEG, TAVUOTEG, KIVNUATIKE OUVEXOUG IEGOU
— UAIKA KOl XWPIKA TTEPLYPAQT), LETATOTTOEI, TTOPAUOPPWOELG KAl TAVUOTEC TTAPAUOPPWONG, CUVORKES
ouPPBATOTNTAC, TAVUOTEC TACEWY, KIVNTIKH TOU CLUVEXOUC HECOU, VOUOL S1aTripnong opurig Kat lcoppoTtiag
- Slatripnon padag, 1oopPoTia YPAUUIKAG OPUAG KAl OTPOPOPUNC, BEPUOSUVAUIKES APXEC, KATAOTATIKEG
£€loWOEIC — ENAOTIKA UAIKA TUTTOU Cauchy, NeUTWVELQ PEVOTA, HETAPOPA BEPUOTNTAC, VOUOL aYWYR S OepUo-
TNTAG, KATAOTATIKEC EEIOWOEIC YIa CLLEVYEVA TIPOBAAATA, YPOUMIKOTIOINUEVN EANACTIKOTNTA — BEPENIWOELG
€€lIOWOELG.

7

Introduction to continuum mechanics and applications, vectors and indicial notation, tensors, kinematics of
a continuum - material and spatial descriptions, displacements, deformations, and strain tensors, compat-
ibility conditions, stress tensors, kinetics of a continuum, conservation and balance laws - conservation of
mass, balance of linear and angular momentum, thermodynamic principles, constitutive equations — Cauchy
elastic materials, Newtonian fluids, heat transfer, heat conduction laws, constitutive relations for coupled
problems, linearized elasticity — governing equations.

YmoAoyloTIKEG TexVIKES kal ANyop1Bpot Emriduonc (Y)
Computational Techniques and Solution Algorithms
Mpoacéyylon UOIKWVY TPOPRANUATWY PE HeBOSoUC YTTOAOYIOTIKAS MnXavIKAG: Tpapuikomoinon, Slakpltormoi-
non (memepaopéveg Sla@opéc Kat 0yKol, KUpiwg yia Sounpéva mAéyuata), aplOunTikn emiluon. Baoikéc ema-
VAANTITIKEG UEBOSOL, OPANUQ, UTTONOLTTO, KPITHPLA GUYKALONG. AKPIBAC KAl TIPOCEYYIOTIKN TTApayovTomoinaon,
péBodoc MSIP. MéBodol unoxwpwv Krylov, uébodoc GMRES. MNpootaBepomoinon. MéBodog moAUTAEYLaTOC.
MapaAAnAomoinon. YrmoAoyloTikd 6€pata.

8

Approximating physical problems in Computational Mechanics: Linearization, discretization (finite differences
and volumes, mostly on structured grids), numerical solution. Basic iterative solution methods, error, residual,
convergence criteria. Exact and approximate factorization, the MSIP method. Krylov subspace methods, the
GMES method. Preconditioning. Multigrid. Parallelization. Computational homework.
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Mpoxwpnuéveg Yrmohoylotikég MéBodol kal Epyaotripto (Y)
Advanced Computational Methods and Laboratory

H pébodog Twv memepacuévwy otolxeiwv og cuvduaouo pe tn pébodo otabuiopévwy umoloinwv Galerkin
Y10 TNV TTPOCEYYIOTIKN EMMAUCN TTPOBANUATWY UNXAVIKAG. EQapuoyr 0€ YPAUUIKA KAl UN YPOUMIKA TTPOBAR-
pata Sla@oplkwv e§1I0WoewV HE pia kal SUo SlaoTdoelg Tou xWwpou. OikoSouUNon MNyaiwv UTTOAOYICTIKWY
KWOIKWV Kal TTPAKTIKA ekmaideuon.

8

The finite element method in combination with the Galerkin weighted residual method for the approximate
solution of problems in mechanics. Application to linear and nonlinear differential equation problems in
one and two spatial dimensions of space. Development of in-house computer codes and hands-on training.

Metagopd Opunc-Oepudtntag kat Madlag (KEY)

7
Momentum, Heat and Mass Transfer

To paBnua eotidlel oTic BePeEMWOEIC APXEC TNG UNXAVIKAG TWV PEVOTWVY KAl TWV QAIVOUEVWVY UETAPOPAC,
KOAUTITOVTAC TNV KIVNUATIKN TWV PEVOTWV Kal TIC lowaelg Slatripnong padag, opung Kal evépyelag (Navier-
Stokes). EmmAéov elodyetal n povtehomoinon tng TUpRnc. Méoa amo S1aAé€elg, AOKAOEIC KAl ATOMIKEG EpYa-
oleg, ol PoITNTEC AVATITUCOOULV IKAVOTNTEG AVAYVWPLoNG Kal emAuong TPoBANUATWY PORE, KATAVONONG TNG
(PUOIKAG ONUaciag Twv e€I0WOEWV KAl EQAPUOYNG TOUG O€ TTPOKTIKA TTIPOBAAUATA UNXAVIKOU.

The course focuses on the fundamental principles of fluid mechanics and transport phenomena, covering
fluid kinematics and the conservation equations of mass, momentum, and energy (Navier-Stokes). It also
introduces turbulence modelling. Through lectures, exercises, and individual assignments, students develop
skills in identifying and solving flow problems, understanding the physical significance of the equations, and
applying them to practical engineering problems.

EAaoTikn kat AvehaoTikn Zuumeplpopd (KEY)

. . . . 7
Elastic and Inelastic Behaviour of Materials

To kaBoAkd 100CUyL0 TG OPMNAG Kal N e€iowon kivnong tng eAacTikotnTac. O TUMoC Tou Cauchy kat cuvo-
PLaKEG ouVONKeG TUTTOU Neuman. H evépyela Kal Ol KATAOTATIKEG OXEOEIG TNG ENAOTIKOTNTAG Kat Oeppogha-
oTikéTNTAG. O1 KATAOTIKEG OXETELS Yia TNV IEwehaoTtikdTNTa KAl TNV 1-6 eAactomhaoTtikdtnTa. To MPORANUa
OPXIKWV-CUVOPLOKWY TIMWV TNG EAACTIKOTNTAC. H apxri Twv Suvatwy épywv Kal n acBevii¢ Slatumwon tng
ENAOTIKOTNTAG. AKPOTATA TOU CUVAPTNOLOKOU TNG EVEPYELAC, TTPOOEYYIOTIKEG HéBoSOL Ritz kat Galerkin.

The global balance of momentum and the equation of elasticity. The Cauchy formula and the Neumann
boundary conditions. Energy and the constitutive relations of elasticity and thermoelasticity. Constitutive
relations for viscoelasticity and 1-d elastoplasticity. The initial-boundary value problem of elasticity. The
virtual work principle and the weak formulation of elasticity. Extrema of the energy functional, Ritz and
Galerkin approximation methods.

ZYNOAO ECTS A’ EZAMHNOY 30
B’EEAMHNO

5 MAOHMATA EMIAOIHX (E)

MAGHMATA ECTS

Méveon kat Mpooapuoyry AptBuntikwy Mieypdatwy (E)
Grid Generation

MéBodol yéveonc UTTOAOYIOTIKWVY TIAEYUATWV. Méveon 24, 3A Kal EME@AVEIOKWY SOUNUEVWY TIAEYUATWY UE
p.6.€ Tumou Poisson. E§lowoelc Gauss-Weingarten. Z0ppBola Christoffel. éveon pn-dopnuévwy mieypdtwy:
Tplywvoroinon katd Delaunay kal n TeEXVIKR Tou TPOoeAAUVOVTOC petwrou. MNpooappoyry (EUTAOUTIONOC,
ATIEUTMAOUTIONOC) TTAEYUATOC 0T AUOT QUGIKOU TIPOBAAATOC. Alaxeipion MAEYHATWY yia Tn AUon W.6.€. 0TV
YmoAoyloTIKr) Mnxavikr).
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Grid generation methods. Generation of 2D, 3D and surface structured grids using Poisson type p.d.e’s. The
Gauss-Weingarten equations; Christoffel symbols. Unstructured grid generation: Delaunay triangulation and
the advancing front technique. Grid adaptation (refinement, derefinement) to physical problem solutions.
Grid-based discretizations of p.d.e’s in Computational Mechanics.

MéBobo¢ Memepacuévwv Alagopwv kat Oykwv EAéyxou. Yohoylotikéc MéBodol og Tup-
Bwbdelc Poéc (E)

Finite Difference and Finite Control Volume Methods. Computational Methods in Turbulent
Flows

OewpnTikA ekmaidevon

MaBnuaTikn TEPLYPAPr] AVOUEVWY UETAPOPAG: DepeAMwdelg apyxég Slatrpnong, e§10avikevoelg. AplBun-
TIKN emilvon Twv e€lowoewv Navier-Stokes. Mpooéyylon 6pwv PEPIKWY Sla@oplkwy e€lowoewyv. MéBobdol
OXNMUATIOPOU TWV £§IOWOEWV TTEMEPACHEVWY Sla@opwv. 816TNTEC aplBUNTIKWVY oxNpdTwy Slakpitomoinong.
H pébodoc twv memepacpévwy Oykwv eAéyxou. MéBodol aplBunTIKA emALUONG CUCTNUATWY AAYERPIKWY
eflowoswv.

MpakTikn ekmaidevon

Elcaywyr| o€ AOYIOpIKO UTTOAOYIOTIKNG PpEUOTOSUVAMIKAG . Aladikaoia TTPOCOMOIWoNG PAIVOUEVWY HETA-
POopAc (Slaoplkég eEI0WOELG, oplakég ouvOnkKeg, MAéypa Slakpitomoinong, aptOunTikoi emAUTeC). Emiduon
PEAMOTIKWYV TTPOBANMATWY OTPWTAC Kat TupPwdouc poric.

Theoretical training

Mathematical description of transport phenomena: fundamental conservation principles, idealizations.
Numerical solution of the Navier-Stokes equations. Approximation of terms of partial differential equations.
Methods for forming the equations of finite differences and finite volumes. Properties of numerical discreti-
sation schemes. The Finite Control Volumes Method. Methods of numerical solution of systems of algebraic
equations. Recent developments.

Practical training

Introduction to computational fluid dynamics software. Process for simulating transport phenomena (dif-
ferential equations, boundary conditions, discretisation grid, numerical solvers). Solve realistic laminar and
turbulent flow problems.

Ymoloylotikég MéBodol o MoAugaaoikd-Nolucuotatikd Avtidpwvta Xuotiuata (E)
Computational Methods for Multiphase, Multi-component Reacting Systems

To pdBnua amooKorel oTNV €l0aywyn Kal avantuén UTTOAOYIOTIKWY HeBGOWV yla TNV povtelomoinon mo-
AUQOAGIKWY, TTOAUCUCTATIKWY KAl aVTIOPWVTWY CUCTNUATWY, OTTWE AUTA amavTwvTal o€ TTARBOG TEXVIKWY
epappoywv. E¢etalovtal ol apxég dlatpnong opuig, evEPYELag Kat PAlag o€ TUpPWOELC TOAUQACIKEG Kal
TIOAUCUGTATIKEC POEC, UE 1 XWPIC TTAapousia XKWV avTtidpdocwv. MapouaotalovTal avaluTIKA oL KUPLOTEPOL
TUTIOl PONG TTOAUPACIKWY CUSTNHATWY, KABWG Kat ol Beppoxnuikég Siepyaaieg mou Siémouv Ta avtidpwvta
ovotnuata. Elcayovtal peBodoloyiec povtelomoinong Kat aplOunTIKAC emiAuong, Ye EUupacn oTa avTidpw-
VIO CUCTAUATA, OTOUG HNXAVIOHOUE XNUIKAG KIVNTIKAG KAl OTNV UTTOAOYIOTIKI TIPOCOUOIWGCN QPAIVOUEVWY
KavoNg Kat SIPACIKWY POWwV. XTo TTAAICI0 TOU HABUATOG TIPAYUATOTTOLETAL AVAAUGOT KAl TIPAKTIKH EQAPHOYN
KWSIKA UTTOAOYIOTIKNC PEVOTOSUVAUIKNG Y10 TNV TIPOCOU0IWoN TTOAUPAGIKWY KAl AVTISpWVTWY CUCTNUATWV.

The course aims to introduce and develop computational methods for modelling multiphase, multicompo-
nent and reacting systems, commonly encountered in a wide range of engineering applications. It covers
the fundamental principles of momentum, energy and mass conservation in turbulent multiphase and mul-
ticomponent flows, both with and without chemical reactions. The main flow regimes of multiphase systems
and the thermochemical processes governing reacting systems are analysed in detail. Detailed modelling
and numerical solution methodologies are presented, with emphasis on chemical kinetics mechanisms,
reacting systems and the computational simulation of combustion phenomena and two-phase flows. The
course also includes the analysis and practical implementation of computational fluid dynamics (CFD) codes
for the simulation of multiphase and reacting flows.
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YmnohoyloTtikéc MéBodol YOpoduvauikng (E)
Computational Methods in Hydrodynamics
Mn YPOUMIKEG pOEG e ENeVBEPN emi@dvela: TpoBArpata Stadoong udaTIvwy Kuuatiopwy. Apxn tou Luke.
Apxn Tou Hamilton. Avanapaotdoelg Tou Kupatikou iediov. Oswpnua Green. AvanmtUypaTa o€ O€IpEC TO-
MKWV 16100LVAPTACEWV. MN-ypappikég e€lowaoelg S1adoong LSATIVWY KUPATIOUWY OE VEPO VOIAETOU
BdaBouc kat og pnxod vePd Kal AmMAOUCTEUMEVA HOVTENA. paUUIKOTIOINUEVES EEIOWOELS Kivnong oTto mredio
ouXVOTATWV. ANNAETIOpaoN e CWHATA. ZUVTENEOTEC ATTOKPLONG. ZUYKPIOELG JIE TIEPAATIKA OTTOTEAECUATA.
YTOAOYI0TIKO €pyacTriplo - avdntuén kKwdikwv oe mepiBaAov Matlab kal epappoyr| oe didpopa oxXeTIKA
(PUOIKA TTPOPARUaTA.

6

Nonlinear hydrodynamic flows with free surface effects. Propagation of water waves. Luke’s variational prin-
ciple and Hamilton’s principle. Representations of the wave fields. Green’s theorem. Modal series expansions.
Non-linear models for the propagation of surface gravity waves in finite water depth and in shallow water.
Simplified depth-integrated models Application to propagation over non-uniform bathymetry. Wave - floating
body interaction. Linearized equations of motion. Hydrodynamic loads and responses. Computational Lab:
Matlab programs and application to various problems concerning water wave propagation over bathymetry.

Mopiakn Mpocopoiwon YAkwv (E)
Molecular Simulation of Materials
H mpotumonoinon Kat n UTTOAOYIOTIKI) TIPOCOOIWGT OE OPIAKO, UECOOKOTTIKO KAl HOKPOOKOTIIKO EMimedo
AmOTENOUV CHEPA CNUAVTIKA EPYANEIA VI TNV KATAVONON TwV OXE0ewV Soun — IdloThATwy —emeéepyaaiag
— eMOOCEWV UAIKWV Kal TO OXESIAOO TTPOIOVTWV TTOU IKAVOTIOIOUV CUYKEKPIUEVEG ATTAITAOELG EPAPHOYAG.
ZeKIvvTag am’ autr T Slamiotwaon, 0Toxol Tou pabruatoc sivat:

« H e€oikeiwon Twv ommoudaoTwv HE TIC APXEC TNG OTATIOTIKNAG MNXAVIKAG CUCTNUATWY VTOC Kal EKTOC Bep-
poduvapIkng loopporiac.

« H xdpaén kateuBuvTtApIwY YPAUHWY YIa TV aVATITUEN UIKPOOKOTIIKWY KAl IEGOOKOTTIIKWY TIPOTUTTWY UAIKWV
yla T BewpnTikr avaAuon Kal TTPOCGOopoiwsr) TOUG.

« H katavonon twv Bacikwy apxwy Kal EQApHoywV 0TOXAOTIKWY (Kupiwg Monte Carlo) Kal VIETEPUIVIOTIKWY
(kupiwe Moplakn Auvauikr) peBdSwv UTTOAOYIOTIKAC TPOCOMOoIWaONC Yia TNV TTPOPPNON ISIOTATWY UAIKWV.
«H e€doknon o€ UMTOAOYIOTIKEG HEBOOOUC XapaKTNEIOMOU TNE OOMAG KAl TNG MOPIAKAC KIVNTIKOTNTAG UAIKWV
Kal OUVEEON TWV ATTOTEAECUATWVY LIE TIEIPAUATIKES LETPNOELG.

6

Nowadays, modeling and computer simulation at the molecular, mesoscopic, and macroscopic levels consti-
tute valuable tools for understanding structure-property-processing-performance relations in materials and
designing products that fulfil specific application requirements. Starting from this realisation, the primary
aims of the course are:

- To familiarise students with the principles of statistical mechanics of systems in and away from thermody-
namic equilibrium.

- To set guidelines for the development of microscopic amd mesoscopic models of materials and their use
towards theoretical analysis and computer simulation of these materials.

- To provide an understanding of the basic principles and applications of stochastic (mainly Monte Carlo)
and deterministic (mainly molecular dynamics) methods of computational simulation for the prediction of
properties of materials from their chemical constitution.

- To introduce students to multiscale modelling strategies for addressing long length and time scales in
real-life materials.

«To train students in computational methods for characterising structure and mobility of materials, in vali-
dating these methods against experiment, and in using them for the interpretation of experimental meas-
urements.
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YmoloyloTtikéc MéBodol otn Alaomopd Purtavtwy (E)
Computational Methods for Pollutant Transport
Meptypdpovtal ol BepeAiwdelg vopoL TTou SIETTOUV TN YUOIKN TN ATUOGPaAlpAE Kal TV TupRwdn dtaomopd
owpaTISIaKWY pUTTWV ¢'auThiv. To padnua eotidlel oTNV APIOUNTIKY TTPOCOUOIWON TOU PAIVOUEVOU KAl TTa-
pouactdlovtal oUyxpova UTTOAOYIOTIKA Epyaleia. Me To 81OV avayvwplopévo avolkTto Aoyiopikd AERMOD
(EPA, HIMA), o1 @o1tnTéC UAOTTOIOUV TIEPITTTWOLIOAOYIKH UEAETN (case study) o€ mpayUaTIKy Tomoypagia Kat
METEWPONOYIQL.

6

The fundamental physics of the atmosphere and the turbulent dispersion particulate contaminants within it
are presented. The course focuses on the numerical simulation of the phenomena and introduces the state
of the art in relevant numerical methods. Students implement the AERMOD (U.S. EPA) simulation package
for a case study of pollutant dispersion over actual topography and meteorology.

MéBodol AITIoKpaTIKAG KAl ZTOXAOTIKNG BeAtioTomoinong kat Epappoyég (E) Deterministic
and Stochastic Optimization Methods and Applications

MéBodol OTOXAOTIKNG, POVO- Kal TTOAU-KPITNPLAKAG BeATioTomoinong. EEeAiktikoi akyopiBuol (AoylopIko
EASY). Meiwon KOOTOUC pe Xprion HETATTPOTUTIWY, UBPISIKA avixveuon kKA. MéBodol attiokpatikng BektioTto-
TToiNONG KAl UTTOAOYIOHOC TNE KAIONG OUVAPTHOEWV-0TOXWY, LE TN ouvexn Kat Siakpttr culuyn pébodo, K.a..
MoooTikomoinon apefatotrtwy Kal oTiBapdc oxedlacudc. Neplopiopoi. Emidelén mpayuatikwy e@apuoywv.
YmoAoylotikd Béuarta.

6

Stochastic, single- and multi-objective optimization methods. Evolutionary algorithms (EASY software). Cost
reduction using surrogate models, hybrid search, etc. Deterministic optimization methods and computation
of the gradient of objective functions, using the continuous and discrete adjoint method, etc. Uncertainty
quantification and robust design. Constraints. Demonstration of real-world optimization problems. Com-
putational homework.

Mn Tpapuikry Auvauikn (E)
Nonlinear Dynamics
>16X0¢ TOU PHaBrpaTog gival n availuon TN XPOVIKAG amOKPIoNG GUOIKWY KAl XNUIKWY CUCTAUATWY TToU
TIEPLYPAPOVTAL ATTO CUCTHMATA UN-YPAUUIKWY SLa@OopIKWV §10WoEWV. Ta TIEPLEXOUEVA TOU LB ATOC gival
Ta €nc:

1. Meplypagry SuVaIKWY cuoTnUdTwy pe cuvhiBelg Slagopikég e€lowaoelc. H évvoleg Tou oTaTikoU onpeiou,
NG TPOXIAC, TNG TIEPIOBIKAC TPOXIAG KAl TOU OPIAKOU KUKAOU.

2. Ju0THATA TToU TrEpLypdg@ovTal amd YpauuIKEG ouvnBelg Slagopikég e€lowaElC. IGloTIpEC Kat IGloS1aviouaTa,
OHOl0 CUCTAATA KAl KAVOVIKEG LOPPEC. AUTOVOUA YPAUULKA cuoTAuaTta oTIC SU0 SIaOTACELC.

3. EuotdBela pn ypapHIKWY SUVAMIKWY CUOTNUATWV. IPAUUIKT avAAuon euoTdaBelac. AvAAuon Tou TAAAVTWTH
Duffing. Movtého Volterra-Lotka.

4. Ytoixelwdelg SlakANadWoelG. Ocwpia KEVTPIKAE TTOAATTASGTNTAG. Ocwpia KAVOVIKWY HOPPWV. AIOKAASWOELS
OAayUaToG-KopPBov, urtepkpiolun SiakAddwon, dixoAdwt dtakhadwon, dtakhadwon Hopf. Epapuoyég otnv
ev(uUIKA KatdAuon, oto povtélo Lorentz kal 0Tn veupopuaololoyia.
5.2ZuCevypévoltahavtwTéc.Eidbnoulevénc. Aiktuatahavtwtwv.EpappoyrioetadaviwtécBonhoeffer-vanderPol.
6. MéBodbol, BIBAIOOAKEC, TAKETA AVAAUONC UN YPAUMIKWY SUVAUIKWY CUCTNUATWV.

7. Xdoc¢ Kat Tpomol YeTdfaong o auto. AIOKPITEC ATTEIKOVIOELG KAl EQAPUOYH 0T AOYIOTIKI OTTEIKOVION.
O taAavtwTA¢ Rossler.

The scope of this course is to analyze the temporal response of physical and chemical systems described by
systems of non-linear ordinary differential equations. The course topics are:

6
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1. Description of dynamical system with ordinary differential equations. Steady states (fixed points), orbits,
trajectories, periodic orbits and limit cycles

2. Systems of linear ordinary differential equations. Eigenvalues and eigenvectors, similar systems and ca-
nonical forms. Autonomous linear systems in two dimensions

3. Stability of non-linear dynamical systems. Linear stability analysis. Analysis of the Duffing oscillator. Volterra-
Lotka model.

4. Elementary bifurcations. Center manifold theory. Theory of normal forms. Saddle-node bifurcation, tran-
scritical bifurcation, pitchfork bifurcation, Hopf bifurcation. Application in enzyme catalysis, Lorentz model
and neurophysiology

5. Coupled oscillators. Type of coupling. Oscillators networks. Application to Bonhoeffer - van der Pol oscil-
lators.

6. Methodes, libraries and packages for the analysis of non-linear dynamical systems.

7. Chaos and transition to chaos. Discrete maps and logistic equation. The Rossler oscillator.

YmohoyloTtikr Euplopnyavikn (E)

) i ) 6
Computational Biomechanics

To HABNUA ETKEVTPWVETAL OTNV EQPAPOYT UTTOAOYIOTIKWY UEBOSWV yia TN PeAETN Bloloyikwv Kal Ploiatpl-
Kwv TpoPAnudtwy. MNa tnv emiluor) Toug, mapouctalovTal aplBUNTIKES TEXVIKEC (TTEmepaoéva oTolxEla Kal
Slapopég) pe xprion MATLAB kat COMSOL Multiphysics. E€etdlovtal Bépata BlopeucTounyavikng, BloUAL-
KWV, VOVOEUBLOUNXAVIKAG, KAl LOVTEND KUTTAPIKWV KAl LOPLAKWY SIEPYATIWV (AVATTTUEN KAPKIVIKWY GYKWVY,
yeveTikd biktua).

This course focuses on the application of computational methods to study biological phenomena and bio-
medical problems. We present numerical techniques (finite element and finite difference methods) using
MATLAB and COMSOL Multiphysics. Topics include biofluidics, biomaterials, and nanobiomechanics. The
course also covers models of cellular and molecular processes including tumor growth and genetic networks.

YmoloyloTtikéc MéBodol Avaluonc Auvauikwy XuoTnuatwy kat Eeappoyéc (E) Computational

Methods for Dynamic Systems Analysis 6

Elocaywyn otnVv UMoAoYIoTIKH SUVAUIKE YPAUMUIKWY CUCTNUATWY, SUVAMIKA XAPAKTNPIOTIKA CUCTNHATWY
€vOC BaBuol ehevBepiac og eheUBepN Kal e€avaykaopévn amokplon, andkplon o€ S1éyepaon YEVIKAC QUONG,
vépol tou Nevtwva Kal e§lowoelc Lagrange otnv Suvapikn povtehomoinon SUVAIKWY CUGTNHATWY TTOAWY
BaBuwv ehevBepiag, aplOUNTIKOG UTTOAOYIOUOC PUOIKWY HOPPWV KAl CUXVOTHTWY O€ CUCTHUATA TTOAAWY
Babuwv eAeubepiag, SUVAUIKA HOVTEAD CUCTNUATWY CLVEXOUG UECOU, SIOKPITOTIOINGN CUCTNUATWY CUVE-
XOUC HEoOU, SUVAUIKI LOVTENOTIOINGOT KOTAOKEUWV LIE TIETTEPACUEVA OTOIXEID, APIOUNTIKOG UTTOAOYIOUOG
anméKPLoNG PEYAAWV Kal UTTOAOYIOTIKA OTIRApWV ouoTnUdTwy, HéBodog ouvBeon IBIOPOPPWY UTTOCUOTN-
MATWY, EQAPUOYEC OTNV AEPOENACTIKOTNTA, UN-YPAMMIKA SUVAUIKA HOVTEND KAl YPAUULIKOTTOINGT, 0 POAOC
NG ApVNTIKAC amdoBeonc, autodiEyElPOUUEVEC TONAVTWOELC, TOTTIKI) KAl OAIKT) UOTABELA Kat SIaKAASWOELC.

Introduction to computational dynamics of linear systems, dynamic characteristics of single degree of free-
dom systems in free and excited oscillations, response to general dynamic excitations, Newton'’s laws and
Lagrange equations in dynamic modelling of multiple degree of freedom systems, numerical evaluation
of natural modes and frequencies of multiple degree of freedom systems, dynamic models of continuous
systems, free and excited vibrations of continuous systems, discretization of continuous systems, finite ele-
ment modelling of structures and dynamic analysis, numerical evaluation of dynamic response in stiff and
large systems, component mode synthesis, applications in aeroelasticity, nonlinear dynamic models and
linearization, the role of negative damping, self-excited oscillations, local/global stability and bifurcations.
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AvdaAuon SlEpyaciwy o€ Pakpo- Kal pikpoavTidpaotrpec (E)
Analysis of processes in macro- and microreactors

O o1dX0¢ TOU PABrpATOC €ival N avanmtuén PEOAIOTIKWY HAONUATIKWY TTPOTUTIWV KAl N TTPOCOUOoIwaoN avTl-
SpacTAPWY, HE XPrioN AOYICUIKOU, GE ONEC TIC KALIAKEG, AT TN HOKPO- HEXPL TN MIKPOKAILOKQ, IE EPAPUOYEG
otn Bropnxavia nuaywywv (m.x. avtidpaotipeg MAACHATOC Kal XNUIKAG andBeong and atud), ota T1pd@iua
KAl 0N Yewpyia (m.X. avtidpaotripeg MAAOUATOG ATHOC@AIPIKAG TTIECNC) KAl TNV ATPIKA Stayvwon (..
MikpoavTidpaotripeg ToAamAactacpou tou DNA).

6

The aim of the course is the development of realistic mathematical models and the simulation of reactors,
through scientific software, at all scales, from macro- to micro-scale, with applications in the semiconductor
industry (e.g. plasma and chemical vapor deposition reactors), in food and agriculture sectors (e.g. atmos-
pheric pressure plasma reactors), and medical diagnostics (e.g. microreactor for DNA ampilification).

Mn Tpapuikd Nemepaocpéva 2toixeia (E)
Nonlinear Finite Elements

To pdBnua mepiéxel Tn SlaTUTTWON KN YPAUUIKWY EEIOWOEWV Kivnong AOyw YEWUETPIAg Kab UAMKOU Pe Tnv
Apxn Auvvatwv Epywv Kal ypapuikomoinon tou mpoAQuatoc. Meptypd@el un ypauuikég pebodug Newton-
Raphson, kal epapuoyég oe emAeypéva mapadeiypata pn YPaUUIKNG CUMTTEPIPOPAC KATACOKELWV. Emiong
TMEPINAUPAVEL TN YN YPAUUKOTNTA TOU UNIKOU UE EQAPUOYH OTA EANACTOTTAACTIKA pUNTPWA oTIRapdtnTag
LOOTIAPAUETPIKOU OTOIXEIOU ETTIMESNC éVTAONC KAl OTOIXEIOU SOKOU KAl IGOTIAPAUETPIKOU OTOIXEIOU KEAUPOUC.

6

The course covers the formulation of nonlinear equations of motion arising from geometric and material
nonlinearities using the Principle of Virtual Work, along with the linearization of the problem. It describes
nonlinear Newton-Raphson methods and presents applications to selected examples of nonlinear structural
behavior. It also includes material nonlinearity, with applications to the elastoplastic stiffness matrices of
isoparametric plane stress, beam, and shell elements.

BeAtiotomoinon kataokeuwv (E)
Structural Optimization
ATIWTEPOC OTOXOC TOU HABNMATOG Eival va aTOKTAGOUV oL 6TTOUSACTEG TO ATTAPAITNTO BeWPNTIKS Kal TEXVO-
Aoyiké urtéBabpo mou Ba Toug emTPEPEl va TTPOTEIVOUV BENTIOTEC KATAOKEVAOTIKEC AUOEIC AVATTTUGOOVTAC
Kal XpNOoILoTIolVTaC Hadnuatikég Stadikaoieg feAtiotomoinong und dedouévoug oxedlaoTikoUG TTEPLOPL-
opoU¢. XuvdualovTtag SIaNEEEIC KAl ETTI TOTTOU EQAPUOYEC OE UTTONOYIOTIKA TTEPIBANOVTQ, Ol oTToudaoTEC Bal
euPBabuvouv ota Bepehiwdn mpoPAruata Bertiotonoinong SilaoTacng, oXNUATOC Kal TommoAoyiac.

6

Structural optimisation teaches methods to design structures that meet performance, weight, cost, and
safety objectives. Topics include formulation of objective and constraint functions, sizing/shape/topology
optimisation, sensitivity analysis, gradient-based and heuristic algorithms and material and manufacturing
constraints. Numerical techniques (FEM integration, penalty/augmented Lagrangian, SIMP), implementation
issues (regularization, mesh dependence), and applications pertinent to structural engineering are empha-
sized, with hands-on projects linking theory to efficient, robust computational workflows and real-world
design requirements.

>toxaoTikd Memepaopéva 2touxeia (E)

Stochastic Finite Elements 6

To paBnua ZtoxaoTikd Memepacpéva 2tolxeia e0Tidlel 0TNV MoooTIKomoinon tnG afefaldtntag otnv umo-
AOYLOTIKR UNXavIKh). Elodyel tn Bewpia mOavotATwy, TIC 0TOXAOTIKEG SlEPYATIES KAl TIC YACHATIKEG AvVATTA-
paoTdoel, kabBwc kal Ti¢ peBodouc Monte Carlo kat petapovtehomoinong. KaAumtel emiong tn Mmebiavn
avaiuon, Tn otoxaoTiKr PEBodo Galerkin kal Tn Bewpia TUXAIWY TAOAAVTWOEWYV YIa TN LEAETN TN EMIGpaoNC
aBéBaiwv mapapétpwy otn Sopikn amdkplon.
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The course “Stochastic Finite Element Methods” focuses on the quantification of uncertainty in computational
mechanics. It introduces probability theory, stochastic processes, and spectral representations, followed
by Monte Carlo simulation and metamodeling techniques. Topics include Bayesian inference, stochastic
Galerkin method, and random vibration theory for analyzing the effect of uncertain parameters on structural
response variability.

Mé&Bodog Zuvoplakwv Ztoixeiwv (E)

Boundary Element Method 6

Alatunwon Twv PO RANUATWY pong yUpw amd TptodldoTata CWHATA UE TNV HEB0OO GUVOPIAKWY OTOIXEIWV
TTOU EMITPETEL TNV AVATITUEN AVWONC (MTTEPUYEC-TITEPLYIA). XPrion OAOKANPWTIKWY £EI0WOEWV 0TA GUVOPA
¢ meploxng (Boundary Integral Equations). Alatunwon e§lowoswv Bernoulli kai Laplace, cuvoplakwyv cuv-
Onkwv kat aplOunTikwy 181opoplwy. Alatunwon Bewpnuatoc Kutta-Joukowski.

Formulation of three-dimensional potential flow problems around lifting bodies (e.g., wings and fins) using
boundary element methods, leading to the derivation of Boundary Integral Equations (BIEs) on the surfaces
of the domain. Formulation of the governing Bernoulli and Laplace equations, of boundary conditions and
of numerical singularities. Formulation of Kutta—Joukowski theorem.

Mnyxavikry MdBnon otnv YmoAoyilotikry Mnxavikn (E)

Machine Learning in Computational Mechanics 6

To padnua “Mnyavikn Mabnon otnv YmoAoytoTikry Mnxavikn” eloayetl cUyXpoveg HeBOSoUC UNXavikAg Ha-
Onong kat pdbnong Bdoet dedopévwy yla Tn HOVTEAOTIOINON KAl TIPOCOMOIWGCN OTN UNXAVIKK. KaAumtel
eMPBAEMOUEVN Kal Un eMPBAEMOUEVN HABNON, VEUPWVIKA SIKTLA KAl UOIKA CUVETEIC TTIPOCEYYIOEIC YId TNV
emiluon Srapopikwyv e§lowoswv. Mpoxwpnuéva Bépata mepIAAUBAVOUV VEUPWVIKOUC TEAECTEC, YEVECIOUPYO
Al, moooTikomoinon afefaldtnTag Kat UTTOKATACTATA MOVTEAD OTNV UTTOAOYIOTIKN avAaiuon.

The course “Machine Learning in Computational Mechanics” introduces modern machine learning and
data-driven methods for modeling and simulation in engineering. It covers supervised and unsupervised
learning, neural networks, and physics-informed approaches for solving differential equations. Advanced
topics include neural operators, generative Al, uncertainty quantification, and surrogate modeling in com-
putational analysis.

>YNOAO ECTS B'EZAMHNOY 30
MEZAMHNO ECTS
EKMONHZH METANTYXIAKHZ AIMAQMATIKHY EPTAXIAX 30
>YNOAO ECTS I"'EZAMHNOY 30
FENIKO XYNOAO ECTS 90

Tpormomoinon Tou MPOYPAUUATOC HAONUATWY Kal avakatavour HETa&l Twy eEauivVwy UmopEi va yivel pe
amo@doelg TG ENX mou emkupwvovtal amod tn ZXoA Xnuikwv Mnxavikwv.

Mropei va yivel Sidaokahia pabnuatog e péoa €€ amooTAoEwe, HETA anmd and@aon TNG ZUVTOVIOTIKAC
Emtponng (ZE).

H UAN Twv pabnuatwyv meptypd@etal otov 0Odnyo Xmoudwv tou AMMX .»

B) Alaypdpetal to Mapdptnua A: Meplexopeva Madbnuatwyv AMME «YTToAoyloTiKy Mnxavikri».

IN 210 dpBpo 29 «Metafatikég Alata&elg» Staypagetal n map. 1 kat avtikabiotatal amd Tnv akoAoudn:

«T1. Ol JETATITUXLAKOI POITNTEC TTOL €XOUV €l0aXOel 0TO TTPOYPAMMA PEXPL KAl TO aKadNUAiko étog 2025-
2026 Ba TEPATWOOLV TIC OTTOUSEC TOUC CUMPWVA HE TIC Statd&elg Tng um ap. 3855/2024 (B” 1312) andpaong
NG ZUYKARTOUL.»
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H amé@aon autr va dnuooieuBei otnv Epnuepida tng KuPepvnoewc.

ABnva, 2 louviou 2026
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