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EYXAPIZTIEZ

©a nBeAa va euxapioTrow Bepud Tov KaBnynTr Hou K. Xapn Mavte, Kabnyntr Tou E.M.M., nou fTav o
EMIBAENWV TNG YETANTUXIAKNG Jou pyaociac. H Siapkng Kal unodelyuaTikr) Tou kaBodrynon pal pe Tnv
apIoTN €MNIOTNHOVIKN TOU KATAPTION ouvéBaAav KATAAUTIKG OTNV OAOKANPwON TNG Npoondadeiac Hou
auTtnc. H npoBupia, To NGO kai n eunicTooUvn Nnou Hou €J€IEE Tov KaBioToUv NpdTuno dackalou.
IdiaiTepa Ba nBeAa va guxapioTnow Tnv Kwvoravrtiva Kouhatoou, Ynowngia AidakTwp Tou E.M.M. yia
TNV 0UCIACTIKOTATN CGUVEPYAGia nou cixape OAo To OIACTNHA €KNOVNONG TNG HETANTUXIAKNG AUTNG
epyaoiag.

Y€ auTO TO ONMEIO OPEIAW va euxapIoTAOW Tov K. ZevopwvTa Aiyvo, pédog E.E.ALTM. Tou EpyaoTtnpiou
MeTaMikwv Kataokeuwv Tou E.M.M., yia TNV €KTEAEON TWV NEIPAPATWY, KABWES Kal yIa TIG NOAUTIHEG
OUUBOUAEC TOU KATA TNV €vaoXOANON HOU HE TIC NEIpApATIKEC OOKIPEC. Enionc, 6a nBeha va
guxapioTnow Tov XTéAo KatoaTtoidn yia Tnv Borbsid Tou Katd Tnv NPOtsTolUacia Kal EKTEAECN TwV
NeipapaTwy.

ra Tn CUMPYETOXN TOUG OTNV €EETACTIKA EMITPONN TNG METAMTUXIAKNG MOU €pyaociac Ba nbeka va
£UXapIOTHOW TOV K. AnunTpn Bappdartoiko, Enikoupo KaBnynTr Tou Touéa AopooTdTikhG Tou E.M.M.
Kail Tov K. NMaulo ©avonoulo, AékTopa Tou Topéa AodoaTaTikng Tou E.M.NM.

'Eva peydho euxapiotw o@eidw otnv Aikatepivn NTaipwTtn, AmnmAwpatouxo MoAimikd Mnxavikd kai
AIdakTwp Tou E.M.M, kabwg kai otov HAia ©avacoula, Ynowngio AiddkTwp Tou E.M.M. yia Tnv
BorBeia kal Tov XpOvo nou Npodupa Pou aPiEpwaav yia Tnv dIEKNEPAIwWaN TNG Epyaciag Hou.

Telog, Ba NBeAa va euxapioTAOW TNV OIKOYEVEIQ POU YId TNV OUKNAPAcTacn TnG o€ 0An Tnv didpkeia
Twv Oonoudwv Hou kai 1BlaiTepa Tov natépa Mou, OinAa oTov onoio €EaoK®w TOo endyyeAua Tou
MoAITIkoU MnxavikoU, 0 onoiog Hou £xel OWOEl ONUAVTIKEG NPAKTIKEC OUMBOUAEC, YVIOEIC Kal HE EXE
BonBnosl va anokTnow opBOTEPN OKEWN PNXAVIKOU... KAl akOun €Xel va Jou JIOAEel NoAAd.

EAgvn Koauidou

OktwpBoioc 2017
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NEPIAHWH

Me Tnv ndpodo Tou XPOVOU, N CUVEXNC au&non TNnG KATavaAwonc eveépyelac odnyei oTnv avaykn
KaAUTEPNC ekPETAAAEUONG Tou aioAhikoU duvapikou. Ma autd Tov Aoyo, To UWoC TwV OUYXPOVWY
avegoyevvnTpiv dlIapkwG au&aveTal, ME anoTEAEOPa va evreivovtal ol eniBaiopeveg @oprioeic. O
Avepog anoTeAei TNV Kupiapyn @OPTION MIAG AVEHOYEVVNATPIAG, Nou AOyw TnG OUVAMIKNG @UONG Twv
aveUonIECEWV Kal TNG avakukAIZOPevNG @OpTIoNnG, odnyesi ot evdexOdevn acTtoxia piag TEéTolag
KATaokeung e€aitiac Tng k6nwongc. Idiaitepo evdiapépov Napouciadel N MEAETN TwV OUVOECEWY WETAEU
d1adoXIKOV TUNHATWY, Ol onoieg katanovouvTal 18iaiTepa and TIG POPTICEIG TOU AVELUOU Kal EUPAvifouv
Qaivopeva aortoxiac. AvTikeidevo Tng napoloac METANTUXIGKNG €pyaciag €ival n  NEpaparikn
a&loAGyNon TNG GUMMEPIPOPAC TWV CUVOECEWV ANOKATAOTACNG TNG OUVEXEIAE METAEU TUNUATWY TOU
NUAWVA JIAag avePoYEVVATPIAG Und aTaTIKA POpPTION.

3TO NPWTO KEPAAAIO NAPOUCIAlETal N QIOAIKN EVEPYEID Kal MEPIYPAPOVTAl CUVONTIKA Td Bacika
XOPaKTNPIOTIKA MIaC avedoyevvnTpiac. EmnAéov, napoucialovral ol TEXVIKEG napaywync Kai
KaTaokeung XaAUBSIVWV OWANVWTAV NUAOVWV. 2To OeUTEPO KEPAAalo napouaialovrtal ol pEBodol
oUvdeonC JIadoxIKWV TUNUATWV €vOG XaAUBOIVOU owAnvwToU nuAwva, nou ulonolouvTal HECW
OAaKTUNIOEIOWV EANAOPATWV OUYKOANUEVWV O KABE TUAKA Tou MUAwvA, TA Onoia ouvdgovTal PETAEU
TOUG ME NPOEVTETAMEVOUG KOXAIEG.

3>To TpiTo KEPAAAIO napoucialeTal OXNUATIKA N nelpapatikn  didtaén Tou nAdigiou nou
XPNOILONOINGNKE yia TNV npayuaronoinon Tng neipapatikng diadikaoiac, kabwe kalr Ta oxedia Twv
e€eTalopevwy Odokigiwv. Ol katnyopieg Twv uno eEétaon Ookipiwv eival: OOKipIo €0wpagng oTo
KEAUPOG Tou NUAWVA, DOKIMIO EGWPAPNG oTNV TOWr AAvTIaG — NUA®va, JOKIPIoO ECWPAPNC OTNY TOWN
PAavTlac — nuAwva Pe oxioun, Ookipio Pe eEwpagr| kal dokipio eEwpaPnc Ye npoegoxn eAavtiac.

>TO TETAPTO KEPAAAIO NApoucialeTal QWTOYPAPIKO UAKO Twv OOKIPiwv and Tnv NEpauarikn
Oladikacia, kabw¢ kal Ta MNEIPAPATIKA anoTeAéopata o€ pop@r  dlaypaupaTwy.  SUVOAIKA,
xpnoigonoinenkav 13 neipapatika dokiyia, Ta onoia TonoBeTnOnNKav Kal €EETACTNKAV O NEIPAYATIKN
diatagn orto Epyaotnpio MetaMikav Kataokeuwv oTto E.M.M. EminAéov, oTa neipauara
xpnoigonoinenkav 2 oddadec KoxAlwv dIapopPETIKAG NPOENEUONC. ZTOXOC TNG NEIpauaTikng diadikaaiag



gival 0 NpoodIopIoUOC TNG avtoxng kabe Ookipiou kal n dlgpelivnon Tou WnxaviopoU aoToyiag
eAaopaToc, koxAia fj cuykOAAnonc.

STO NEPNTO KEQAAAIO YiVETAl Mid nNpoonddesia oUyKpIonNG kal a&loAdynong Twv NEIPAapaTikov
ANOTEAEOUATWY, EVM OTO EKTO KAl TEAEUTAIO KEPAAAIO yivovTal MPOTACEIC YIA TNV NEPAITEPW WEAETN
TNG CUMMEPIPOPAG TWV OUVOETEWV OE NUAWVEG AVEUOYEVVNTPIWV.
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ABSTRACT

Nowadays, growing energy consumption results in an effort for better exploitation of the available
wind resources. For this purpose, the height of modern wind turbines continuously increases and so
do the applied loads. Wind is the prevailing load of a wind turbine. Due to the dynamic and cyclic
nature of wind loads, fatigue is one of the most common cause of failure. Investigation of the
connections between adjacent parts, which are being stressed by wind loads, is of particular interest.
The present postgraduate thesis deals with the experimental evaluation of the behavior of wind
turbine tower connections under static loading.

In the first chapter, a brief introduction to wind power and manufacturing process of steel wind
turbine tower are presented. In the second chapter, typical connections between adjacent parts of
tubular wind turbine towers are described. Such connections are realized by means of ring flanges
that are pre-welded at each part of the tower and are bolted together with fully preloaded bolts.

The third chapter is about the design of the experimental set — up. The geometry of the specimens
and the testing frame used to evaluate the specimens’ behavior are described in detail. The types of
specimens tested are: specimen with butt weld in tower’s shell, specimen with butt weld in flange —
tower’s shell section, specimen with butt weld and defined contact area, specimen with fillet weld and
specimen with fillet weld and projection.

In the fourth chapter, photos as well as experimental results of each specimen are presented. The 13
specimens were tested in a testing frame in the Institute of Steel Structure in National Technical
University of Athens. Furthermore, 2 types of bolts were used in the experiments. The experiments
aim at defining the ultimate strength of each specimen and evaluating the failure of plate, bolt or
weld.

In the fifth chapter, the experimental results are compared and conclusions are extracted. In the sixth
and last chapter, proposals for the further investigation of the behavior of wind turbine tower
connections are suggested.



