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EuxapioTieg

Apxika Ba nBeAa va suxapioThow Bepud Tov kaBnynTr Hou Kail emBAENovTa TNC epyaaiag K. Xapn
FavTe, yia TNV EYNIOTOoUVN Nou pou £X€IEE, kaBwG Kal yia Tnv KaBodrynon Tou G OAn TNV nopeia
uhonoinong TnG dINAWKATIKNAG HOU £pyaaciac. AKON, oPeilw uxapioTiec oTnv unowngpia diIddkTopa
ka. Katepiva NTaipwTn kai Tov K. Indavvn Wapa yia Tnv noAuTIUN BorBeia Touc 0Ta NpoCcouoIwuaTa
TNG £pyaciac, kKabwg kal oTov €NIOTNHOVIKO oUVEPYATN Tou E.M.M. k. BaciAelo MeAiooiavo yia Tnv
kaBodnynon Tou oTn dlacTacioAdynon Twv AenTOTOIXWV OIATOUMY.

EmnAéov, Ba Beka va suxapioTnow OAOUC JoU TOUC (IAOUG, yia TNV adidkonn UMooTRPIEN TOUg
OAa auTa Ta xpovia.

TéNoc, Ba rBeAa va suxaploTHow EEXwpPIoTa TOUC Yyoveic pou, ApTiv kal ‘'OAya, kal Tov adeppo Hou
XpIoTOMOPO yia TNV aydnn kai Tnv UnoaTnpIEn TouG,.
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NMEPIAHWH

2Tnv €noxn Hag, n ¢ATnon evépyeiag au&averal OIAPKWG, ME anoTEAEOHa OAO Kal MEPIOOOTEPEG
XWPEG, avapeoa Toug kai n EAAAdA, va oTpéPouv To evOIAPEPOV TOUC NMPOC TIC AVAVEWOIUES MNYECG
EVEPYEIAC. ZUVENWMG, N avaykn BEATIOTONOINONG TWV CUCTNHATWY NAPAywyng TNG NAIOKNC EVEPYEIAC
gival ENITAKTIKN, ME OKOMO TNV KAAUTEPN €KPETAAAEUON Tou nAlakoU Ouvapikou TngG XWwpPac.
ZnNTAKATA ONWC N YEWHETPIA TwV NACICIWV OTNPIERC TwV PWTOROATAIK®WY NAVEAWY , N EMNIAOYN TWV
KaTtaAAnAwv diaTopwy, N PEANICTIKN EKTIUNON TwV POPTIWV, KABWG Kal n Xprnon Twv IKavOTEPWV
AoyIoHIKQV OXedlagpoUu, anaoxoAoUv Toug NONITIKOUG PNXAavikoUc, JE oKono TNV BIWCIOTNTA Kal
TNV MEiwon Tou KOOTOUC NApaywyne auT®v TWV oUoTNHATWY.

>T0X0C AoIndv TnG napouoac SINAWHATIKNAG Epyaciac, €ival o BEATIOTOC oxXedIAOUOG TwV NAAICIKV
OTNAPIENC TWV QWTOROATAIKOV NavéAwv, WEoWw GUYKPIONG anoTEAEOUATWV Ypauuikwv kal CFD
avaAUOEWV. ZUYKEKPIMEVA, YE TNV XPrion Twv Aoyiopikwv SAP2000 kai RFEM6, npogopolndnkav
OUO OIaPOPETIKEG YEWUETPIEC TWV NAAICIWV, EV® 0 KABE (POPEAC EEETAOTNKE WE KAl XWPIG NAvEAa.
O1 popeic anoTehouvTal ano dlIadoxIKA avoiyuaTa KekAIHEVWV NAdioinv, nou ouvdEovTal PJETAEU
TOUC MEOW TEYIOWV Kal KATAKOPUPWV CUVOETHWV dUOKAPWIAC, EVK Ta UNOOTUAWMATA BewpouvTal
NAaKTwUEVA aTo £dagoc. Me Baon Ta Nnapanavw SIEVEPYNONKAV YPAUMIKEC OTATIKEG avaAUOEIC OTNV
Opiakny Kataoraon AoTtoxiag kai ASIToupylkOTNTAC, HE okono Tn OlEpelivnon TNG ENIPPONG TWV
OIaPOPETIKWV YEWUETPIOV KAl TPONWY MPOCOMOoIWwoNC kal katoniv, akoAoUBnoe oUykpion Twv
anoTEAEOUATWV.

>70 OeUTEPO PEPOG TNG EPYATIAG, ONUIOUPYNONKE €va JOVTEAO 5 DIadOXIK®V OEIPWY PWTOROATAIKWOV
navéAwv ato Aoyliopikd CFD Ultimate Tng Autodesk. konog ATav o akpiBECTEPOC UNOAOYIOHOG TwV
PopTiNV avépou PEow avalloswv CFD, kabwc Kal n avadelEn TN MEIWONG TWV POopPTIwV TOU avEUoU
ano oelpd o oglpd. To yeyovog auTd evOEXETAl va oONYNOEl OE ONUAVTIKN £E0IKOVOUNGN NOpwV yia
TNV KATAOKEUN TWV PWTOBOATAIKWV NAPKWY, KABWG Npog To napov dev AaupaveTal undoyn oTov
UNOAOYIOUO TwV QopTiwv avépou e Pacn Tov Eupwkwdika. XTo TENOC, npayuparonoinénkav
YPAUMIKEG avaAUoEIG PE Ta (POPTIa Nou npogkuwav and Ti¢ avaAuoeig CFD npog diepelivnon Tou
napandavw (paivouevou.
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ABSTRACT

In our days, the demand for energy is constantly increasing, as a result of which more and more
countries, including Greece, are turning their interest towards renewable energy sources.
Therefore, the need to optimize solar energy production systems is imperative, in order to better
exploit the country’s solar potential. Issues such as the geometry of the mounting frames of
photovoltaic panels, the selection of the appropriate cross-sections, the realistic assessment of the
loads, as well as the use of the most capable design software, concern the civil engineers, with the
aim of the sustainability and the reduction of their construction costs of these systems.

On that account, the target of this diploma thesis is the optimal design of the mounting frames of
the photovoltaic panels by comparing results from linear and CFD analyses. Specifically, with the
use of RFEM6 and SAP2000 software, two different geometries were simulated, while each of the
models was examined with and without panels. The models consist of successive spans of inclined
frames, which are connected to each other by purlins and vertical stiffening links, while the columns
are assumed to be fixed in the ground. Based on the above, linear static analyses where perfomed
in the Ultimate Limit State and Serviceability Limit State, in order to investigate the influence of
different geometries and simulation methods, and then a comparison of the results followed.

In the second part of the thesis, a model of five consecutive rows of photovoltaic panels was
created in Autodesk’s CFD Ultimate software. The aim was to calculate the wind loads more
accurately through CFD analyses, as well as highlight the reduction of wind loads from row to row.
This fact may lead to significant savings for the constructions of solar parks, as it is currently not
taken into account in the calculation of wind loads based on the Eurocode. Finally, linear analyses
were performed with the loads resulting from CFD analyses to investigate the above phenomenon.



