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NepiAnyn

>Tnv napoUca JINAWUATIKN €pyaadia enixelpeital a@evoc va kataypapoUlv Ta Bacika oToIXEia TNG
OleBvolC  NPakTIKAC nou akoAouBeiTal yia To oxediaopod povondooahwv  Bahdocoinv
QVEHOYEVVNTPIQV, KUPING HEOW avagopwv ot dleBveic kavoviopoUc kal TeUXn HE KATEUBUVTNPIEG
odnyiec, kal a@eTépou va MeAeTnBei ot eninedo npokaTapTikoU oxedlaopou Mia MpOTUnn
povondooaAn BaAdoaoia avepoyevviTpia e dedopeva Nou a@opolv Tov EAAAdIKO XWpo.

3TO NPWTO KEPAAAIO, KATAYPAPOVTAIl I0TOPIKA Kal KOIVWVIKOOIKOVOUIKA OTOIXEId 600V apopd Thv
UNEPAKTIA aAIOAIKN evEpyelQ.

3710 deUTEPO KeEPAAaIO, YiveTal ava@opd oTouc JIaPopouc TUMOUC BAAACOINV AvEPOYEVVNTPIOV
nou xpnolgonoloUvtal JIEBVMC Kal  OTA EYYEVR] MAEOVEKTAUATA KAl MEIOVEKTAMATA TOUC,
KaTaAfyovTag €101 0 BACIKG KPITAPIA €MAOYNG TOU JOMIKOU Toug ouoThuaTtoc. Mepiypdgetal
£nionNc o TPOMNOC ASITOUPYIAG HIAG AVEUOYEVVATPIAC Kal YiveTal oUykpIon UNEPAKTIAC Kal XeEpoaiag
QIONIKNG EVEPYEIAC,

3To TPITO Keahaio, neplypdgovTal avaAuTika n dladikacia kal ol BacikéC apxEC oxediaopou
Baldcoiwv avepoyevwnTpiwv, cUP@wva pe Ta diebvn npoTuna. Eniong, avagpéperal guvonTika o
TPONOC unoAoyiopoU TwV aspOdUVAMIKMV Kadl UDPOJUVAMIK®MV (POPTIWV MOU KATAMNovouv TIC
BaAdoaoleG avepOYEVVATPIEG, TO OMoio anoTeAsi Eva eydlo ke@aialo kata Tov oxedlaopd Toug.

2T0 TETAPTO KePAAaIo, napoucialeTal n nopeia unoAoyiopoU TNG avToxXnG TwWV KATACKEUAOTIKWV
MEPWV TNC AVEUOYEVVATPIAC OTNV OPIAaKN KATAoTAon actoxiac pe TNV PEBOdO Twv TACEWV, ONWC
npoBAéneral aTov Eupwkwdika 3.

2TO NEUNTO KEPAAAIO, NEPIYPAPETAl N GUHUNEPIPOPA TOU OUCTAKATOC NAcoAAou-edAMOUC Kal N
nopeia unoAoyiopoU TnG PEPOUCAG IKavOTNTAG TOU.

3TO €KTO KepAAdlo, napoucialeTal TeANkd O NPOKATAPKTIKOG OXedIAoPOC MIag npdTunngG
povondooaAng Bahacolac  avepoyevvnTpiaG pe Bdon TIC napandvw avagpopec, n onoia
NPOCOHOIWVETAI JE Xpron Tou eAelBepou AoyiopikoU FAST ano 1o epyactnipio NREL Twv HIMA kai
TOU NpOypANKHATOC NENEPACHEVWY aToIXEIwV ADINA.

270 £Bdo0 KepAAalio, napouaialovral Ta CUPNEPAoHATA TNG SINAWKHATIKAG Epyaciac.
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Abstract

In this dissertation it is first attempted to summarize the fundamental aspects of the
international practice on the design of offshore monopile wind turbines as prescribed by
international standards and guidelines, and then to present a case study for the design
of an offshore wind turbine for Greek sea conditions.

In the first chapter some historical, social and financial data about offshore wind energy
are reported.

In the second chapter, the different types of offshore wind turbines and their
fundamental parts are presented, with reference to their advantages and disadvantages,
in order to outline selection criteria for each structural type. Also, the wind turbines’
function is described and a comparison between offshore and onshore wind energy is
carried out.

In the third chapter, the basic principles and methodology of offshore wind turbines’
design are described, according to international standards. Moreover, the calculation of
wind and wave loads acting on offshore wind turbines is briefly presented.

In the fourth chapter, the methodology for calculation of strength and stability capacity
of structural members is determined in the ultimate limit state as defined in Eurocode 3.

In the fifth chapter, pile-soil interaction is discussed and the steps for calculating the
capacity of the turbine’s foundation are described.

In the sixth chapter, the preliminary design of a monopile offshore wind turbine is carried
out based on the above. The structure is modeled in public domain software FAST
provided by NREL Laboratory in the United STates, and in finite element software ADINA.

In the seventh chapter the conclusions of this thesis are briefly outlined.



