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[Ipotictwe, Ba Bl Vo ELYOPICTACE® TNV OIKOYEVELD [LOV, YloL TV GTNPLEN TOL LoV

Exel TPOoPEPEL KOO OAN TN S1EPKELN TOV POLTNTIKDV OV YPOV@V.

Evyopiotd Oeppd tov emPrémovra kabnynt) Ap. Kovotoviivo Miyoniidn yo v
KaBodMYNoN TOL LOL TOPELYE KOl TNV EVKAPIL TOV OV £XEL TPOGPEPEL VO EPYOCTA UE

éva B¢po oto omoio Ba 0ela va ETEKTEIVO TIG YVAOGELS LOV GTO HEAAOV.

[dwaitepec evyaprotieg opeidw otov voyneo dwaktopa Eipnvaio Xotlnudpkov, yio
M owackoia ypnong tov kmdwo OpenFOAM kot v mapoyn Pondewog oe Tuy®V

AmOPieES TOV TPOEKLILTOV KOL NTOV TAVTOTE SLATEDEUEVOG VAL TIG EMAVGEL.



HEPIAHYH

[Ma T1c VTEPAKTIES AVELOYEVVITPLES, Ol BOAdoo1EG GLVOTKEG Eivar 1) deVTEPT KVUPLOL TN
eEoTepk®V Qopticemv petd amd tov dvepo. Emopévmg, yia ) Soc@AAloT TOL
KoTdAANAOV emmédov ac@aleing kot aflomotiog, ot eEmTePkEG oLVONKES Kot
TOPAUETPOL TPETEL VO AapPavovTor vdyn yoo TV €yKatdotacy) tovs. Katd cuvénela,
glvol amopaitntn 1 ¥PNoN HOVIEA®V TPOCOUOIMONG TOV OKPOI®V QOIVOUEVOV TOL

EVOEYETOL VO TAPOVCLUGTOVY GE L0 TEPLOYT OEGOUEVDV YEMUETPIKMVY YOPUKTNPIOTIKMDV.

2NV TopovGa TTUYLOKY EPYAcia, YIVETAL 1] ¥PNOT TOL AVOIKTOL KMOIKO VITOAOYIGTIKNG
pevotodvvopkig  OpenFOAM  yuo v avaktnon optloviiov  Un-YPOUUIK®OV
VOPOOSLVOUIKAOV — QOPTIcCE®Y OV  TPOKAAOUVTOL Omd  KULUOTICHOVS  O€0OUEVAV

YOPOUKTINPIOTIKADV, GE LOVOTAGGAA0 BoAdGG10G aveLOYEVVITPLOG GTABEPOD TLOUEVA.

[ivovtot GYeTIkég avapopEg Yol To 6TASIN TEPLYPAPNS TNG YEMUETPIOG, ONovpyiog Tov
TAEYLOTOG, AVAAVONG TNG TOAVPUGIKNG TPOGOUOI®MONG, TNV OTTIKOTOINGCT TOV LOVIEAOL
Kot TEAOG TNV OVAKTNOY TOV ATottovpeEVEV TANpogopudv. Eniong, mapovcidlovtal o
AMOTELEGLOTO, ETIAVOTG TOV TPOPANUATOG pE TN YPOoppKY] Oewpio KopoTtiopod Airy Kot
YIVETOL GUYKPIOT) TOV OMOTEAEGUATOV OVTMOV, LE TO, OTOTEAEGLOTO TOV KMOKO od TNV

enilvon tov eElcncemv Stokes 5™ taéng.

A&€g1g kKhed1d: Mnyoavikn pevotov, Pevotodvvauiky , CFD, E&lodogic Navier-Stokes,

Yopodvvapkd goprtia.



ABSTRACT

For offshore wind turbines, marine conditions are the second major source of external
forces besides wind. Therefore, to ensure the appropriate level of safety and reliability,
external conditions and parameters must be taken into account for the installation of
offshore wind turbines. Therefore, it is necessary to use models that simulate extreme

conditions that may occur in an area of known characteristics.

In the present dissertation, the computational fluid dynamics (CFD) method, in
OpenFOAM open source code, is used in order to retrieve horizontal nonlinear
hydrodynamic loads induced by waves of known properties, on a monopile of a fixed

bottom offshore wind turbine.

The dissertation aims to describe the stages of generating the geometry, creating the
mesh, analysing the multiphase simulation, visualizing the model and finally deriving
the required information. Also, the results of solving the problem with the Airy linear
wave theory are presented and these results are then compared with the respective

results of the CFD code, from solving the 5" order Stokes equations.

Keywords: Fluid Mechanics, Fluid dynamics, CFD, Navier-Stokes Equations,

Hydrodynamic loads.
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