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MNEPIAHWH

>TIC JEPEC MAC, MPOKEIPEVOU va agionoinBei NepIooOTEPO AIOAIKO OUVAUIKO YIa TNV NApaywyr NAEKTPIKNG
EVEPYEIAC, Ol AVEPOYEVVATPIEG DEXOVTAI MEPICOOTEPA PopPTia kABwC yivovTal PeyaAuTepec. H kaTdoTaon
auTn Teivel oTn Xprion HeyaAUTEPWV OUVOECEWY AMOKATACTACNG CUVEXEIAG WE ANOTEAEOMA TO KOOTOC
napaywync Twv OUuvOEsEWV va au&avertal onuavTikd. To KOOTOC napaywyng TwV OUVOECEWV AUTWV
au&averal AOyw TNG NePIOTOTEPNG XProNG UAIKOU XaAuBa, al\a kuping AOyw Tng duokoAiag napaywyng
TOUG GUPPWVA WE TIC ONUEPIVEC dUVATOTNTEC TWV BIOKNXAVI®V NApAywync XaAuBa. EnidimkovTag Tn Jeiwon
TOU KOOTOUG, MEAETATAlI N OUMPNEPIPOPA KOIANG opBoywvikng OIaTOPNG WC OUVOEON anoKaTaoTaong
OUVEXEIQG. JUYKEKpIMEvVA, €EeTaleTar n ouvdeon oTo 85% Tou UWOUC Tou MNUAWVA HMIAG TUMIKNG
avepoyevvATPIaG opIfOVTIoU agova TPIMV NTEPUYIV Kal IoxUog 1.5MW. Apxika, XpelaleTal va PeAeTnBei n
oupBartikn nepinTwaon Bpaxéoc L diatounc PL 60x130 péow apiBunTIK@WV avaAUCEWV Kal NEIPAPATWV WOTE
va ekTINNGEI N avToxn TNG oUvOEDNG kal va katavondsi n anokpion Tng, onou napdAAnAa, oToxog €ival Kal
N BEATIOTN npooouoiwon Tnc. 'Eneira, dlepeuvartal n oupnepipopd KoiAng opBoywvikng diatoung RHS
80x120x8 xwpig kai pe evioxuon 4mm nepi Tov KoxAia. Méow napapeTpikwv avaAloewy, EeTalovTal n
£MIPPON TOU NAXOUC TNG dIATOUNG XWPIG Kal UE Napouaia TNG evioxuonc, kabwg Kal n enippon TG evioxuong
Kal ToUu nNayouc TnG. EmnAgov, e€etalovral n enippor] Tou UWouc, Tou NAATOUC, TNG NolOTNTAC Tou XAAuPBa,
NG BEATIOTNG TONOBETNONG Tou koxAia, TNG dUvaung NPOEVTACNG, TNG TonoBETNaNG opifdvTIag evioxuong
OTO WEOOV TNG JIATOMNG Kal N €nippor TG dIaUETPOU Tou KoxAid. MpoCopoI®VETal TO TURKWA OUVOEDNG
BpaxU L oto npdypappa nenepacuévwy otoixsiwv ADINA pe xprion 1nc Ta&ewg oTtoixeia. H xprion un
YPAUUIK@V UAIKQV yia Tov koxAia kai Tn oUvdeon, Kabwg kal N nNpooopoiwan TNG enagnc WETa&l Twv
£MIPavei®v, kKabioTolV To NPORANKA KN YPAUMIKO anaiT@vTac avTioToIXEC UN YPAUMIKEG HEBOdOUC eniluonc.
JuhnepaocpaTikda, NPokUNTEl NWC ol KOIAEG 0pBOYWVIKEG DIATOMEG, VI AUENUEVA UNXAVIKa XapaKTNnpIoTIKA,
nAnaialouv IkavonoInTika Tn oupdnepipopd Tou oupBatikoU Bpaxéog L. EdikdTeEpa, We TNV napouacia Tng
gvioxuong nepi Tov koxAia, aufavetalr akoun nepiocdTEpo n duokapwia kai n avroxn BeATinvovtag,
napahhnAa, Tnv anokpion Tng.
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ABSTRACT

Nowadays, in order to harness more wind potential for electricity generation, wind turbines are receiving
more loads as they get larger. This situation tends to lead to the use of larger connections with the result
that the cost of producing these connections is growing significantly. The production cost of these
connections is increasing due to the increased use of steel material, but mainly to the difficulty of producing
them according to the current capabilities of the steel production industries. In pursuit of cost reduction,
the behavior of a hollow rectangular section is studied as a connection. Specifically, the connection at 85%
of the pylon height of a typical three-blade horizontal axis wind turbine with a power of 1.5MW is
considered. Initially, the conventional case of the L-stub PL 60x130 section is studied in order to estimate
its strength and to understand its response through numerical analyses and experiments, where the aim is
the optimal simulation of the structure. Also, the behavior of a hollow rectangular RHS 80x120x8 section
with and without 4mm reinforcement around the bolt is investigated. Furthermore, the influence of the
section thickness with and without the presence of the reinforcement around the bolt, as well as the
influence of the reinforcement and its thickness are examined through numerical analyses. The influence
of height, width, steel quality, optimum bolt placement, prestressing force, the placement of horizontal
reinforcement in the middle of the section and the diameter of the bolt are also considered. The L-stub
connection part is simulated in the ADINA finite element program using 1st order elements. The use of
non-linear materials for the bolt and the section, as well as the simulation of the contact between the
surfaces, create a non-linear problem, requiring its corresponding solution methods. In summary, it is
shown that the hollow rectangular sections for increased mechanical characteristics sufficiently approximate
the behavior of the conventional L-stub connection. In addition to the presence of the reinforcement around
the bolt, the stiffness and strength are further increased while improving its response.



