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INEPIAHYH

[Tpokepévou va extiunOet kKo va TpoPrepdel n mopaymyn evépyelog amd EOTOPOATUIKA
ocvotipata (OPB) vd S1POPETIKEG OUUOPPDGELS, 1 TOPOVGO STPPN EMKEVTIPMOVETAL GTN
LOVTEAOTOINGN KOl TPOCOUOIMOT] TMV CLUOTNUATOV OVTOV, He TNV akpipr] TpdPrieym g
EVEPYEWOG ElvOL ONUOVTIKY Yo TN PEATIOTOTOINGT TOL GYEOIACUOD TV CLOTNUATOV, TN
Bedtiwomn g amdd0oNg KoL TV EVEOUATMGCT TOV OVOVEDCIU®V TNYDOV EVEPYELNG GTO. dTKTLO
niektpucng evépyetag. H pedém Eexva pe pa BpAoypaiky avackOmnon Tov KOAOTTEL TIG
Baotkég 106eC TG LETATPOTNG TNG NMAMOKNG EVEPYELOGC, TIG TPEYOVCEG EPEVVITIKEG TACELS KO
™V avATTLEN TOV EOTOPOATAIK®V TEXVOLOYIDV, EETAlOVTOS £MioNg TOVG SLAPOPOVS TVTTOVS
QOTOROATAIKMOV GLGTNUAT®V - GLVOEOEUEVA GTO OIKTLO, EKTOG SIKTVOV Kol LPPLOKA - KaBDS
KOl TOL GUOTOTIKG TOLG PEPT, OTMG 01 NALOKOT GCLAAEKTES, Ol LETATPOTELG, Ol UTOTAPIES KOt Ol
ELEYKTEG POPTIONG.

H depeivnon mpoceyyicewv poviehonoinong arotedel onuavtikod ctoryeio g daTpifng,
e€etdlovtag dnpoeiin epyaieio mpocopoimwong, cvuneprrappavopévev tov pvlib, PVsyst,
SAM, HOMER ka1 Modelica, kot avtimapafaAloviog eUTEIPKY, QUOIKE Kot LEPLOIKd
povtéda yoo v a&loAdynon g anddoons tov eotofoitaik®v. H kopua eotioon g
dwTpiPmg etvan  ypnon g Modelica, oG avTiKELEVOGTPAPOVS YADGGOS LOVTEAOTOINGNG
TOV AEITOVPYEL KOAQ LLE GLUGTILATO TOALUTADY TOUEMV, Y10 TN dNULOVPYIL TPOGOUOUDGEMY,
LE TOL GUGTHLOTO GE GTEYT], GTO £J0POG KOl GTOV TOTYO Vo €lval Ol TPELS OLUUOPPDCELS TOV
povtelonoovvtal, e&etdloviag kabe dtopopemon v va astoloynfel n amddoon Ko M
TOPAYWOYT EVEPYELOG GE OAPOPO. GEVAPLOL.

Ta amotedéopata deiyvouv OTL Ol TPOJAYPOUPES EYKATAGTAONG KOl O GYEOIAGUAC TOV
OLOTNUOTOG £YOLV  ONUOVTIIKO OVTIKTUTO GTNV TOPAY®YN EVEPYELNS, TPOCPEPOVTOS
Kkafodnynon yw Tov KaADTEPO TPOTO TOTOOETNONG KO OLAUOPPOCNS TOV POTOROATATKAOV
CLGTNUATOV YL QVENUEVN EVEPYELOKT OG0T, CUUTANPAOVOVTOG TEAKE TN YEVIKOTEPT
oTPOPTN TPOG PLOGYLEG EVEPYELNKEG ADGELS KO TPOGHETOVTOS TN GLUVEYN TPOOTADELD Yol TN

oNuovpyio aKPPECTEPOV, TEKUNPIOUEVOV LE OEOOUEVO EVEPYELOKDV LOVTEAMV.



ABSTRACT

In order to assess and forecast the energy production of photovoltaic (PV) systems under
different configurations, this thesis focuses on modeling and simulating these systems, with
accurate energy forecasting being critical for optimizing system design, improving efficiency,
and integrating renewable energy sources into power grids. The study starts with a thorough
literature review that covers the basic ideas of solar energy conversion, current research trends,
and the development of photovoltaic technologies, examining the various PV system types—
grid-connected, off-grid, and hybrid—as well as its constituent parts, such as solar panels,
inverters, batteries, and charge controllers.

The investigation of modeling approaches is a major component of the thesis, examining
popular simulation tools including pvlib, PVsyst, SAM, HOMER, and Modelica and contrasts
empirical, physical, and hybrid models for evaluating PV performance, with the main focus
of the thesis being the use of Modelica, an object-oriented modeling language that works well
with multi-domain systems, to create simulations. Rooftop, ground-mounted, and wall-
mounted systems are the three configurations that are modeled, examining every configuration
to evaluate performance and energy output in various scenarios.

The results show that installation specifications and system design have a major impact on
energy generation, offering guidance on how to best position and configure PV systems for
increased energy yield, thus complementing the larger shift to sustainable energy solutions
and adding to the continuous drive to create more precise, data-informed energy models.



