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ABSTRACT

Teza de doctorat intitulatd "Contributii privind alimentarea dronelor de suprafatd prin module mobile cu surse
regenerabile" abordeazi o tema de actualitate, concentrandu-se pe integrarea energiei regenerabile pentru alimentarea
dronelor de suprafatd (USV - Unmanned Surface Vehicles) utilizate in diverse domenii, precum cercetare, monitorizare
si aplicatii militare. Teza include o analiza a stadiului actual de dezvoltare a sistemelor fotovoltaice si a utilizarii acestora
pentru alimentarea dronelor de suprafatd. Sunt prezentate modelele de drone existente, atat pentru aplicatii civile, cat si
militare, precum si structura si principiul de functionare al celulelor fotovoltaice. Studiul se axeaza pe evaluarea eficientei
sistemelor fotovoltaice in conditii specifice de mediu, punand accent pe influenta factorilor precum albedoul, radiatia
solard, Tnaltimea valurilor si viteza vantului.

O contributie semnificativa a acestei teze constd In dezvoltarea unui model matematic care descrie variatia
albedoului in functie de conditiile hidrometeorologice, contribuind la predictia productiei de energie electrica in zone
costiere i marine. Modelul a fost integrat in simulari realizate in software-uri specializate precum PVsyst si LabVIEW,
fiind validate prin date experimentale. Aceste date au fost obtinute prin intermediul unor experimente desfasurate la bordul
navelor sau in zone costiere. Teza evidentiazd avantajele utilizarii modulelor mobile cu surse regenerabile, printre care
flexibilitatea amplasarii, independenta energeticd si contributia la protejarea mediului. De asemenea, sunt detaliate
provocarile legate de conditiile meteorologice si influenta acestora asupra eficientei panourilor fotovoltaice, precum si
solutiile propuse pentru optimizarea performantelor.

Concluziile tezei subliniazd faptul ca integrarea energiei regenerabile in alimentarea dronelor de suprafata
reprezinta o solutie viabild si sustenabild, cu aplicatii practice in diverse domenii. Directiile viitoare de cercetare includ
extinderea studiilor asupra altor tipuri de surse regenerabile, imbunatatirea modelarii matematicii prin integrarea unor
factori suplimentari si dezvoltarea unor solutii mai eficiente pentru stocarea energiei.
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ABSTRACT

The doctoral thesis titled "Contributions to the Power Supply of Surface Drones Using Mobile Modules with
Renewable Energy Sources” addresses a current and relevant topic, focusing on the integration of renewable energy for
powering surface drones (USV - Unmanned Surface Vehicles) used in various fields such as research, monitoring, and
military applications. The thesis includes an analysis of the current state of development of photovoltaic systems and their
use in powering surface drones. It presents existing drone models for both civilian and military applications, as well as
the structure and operating principles of photovoltaic cells. The study focuses on assessing the efficiency of photovoltaic
systems under specific environmental conditions, emphasizing the influence of factors such as albedo, solar radiation,
wave height, and wind speed.

A significant contribution of this thesis lies in the development of a mathematical model that describes the variation
of albedo as a function of hydrometeorological conditions, aiding in the prediction of electric energy production in coastal
and marine areas. This model has been integrated into simulations conducted using specialized software such as PVsyst
and LabVIEW and validated through experimental data. These data were obtained through experiments conducted
onboard ships or in coastal areas. The thesis highlights the advantages of using mobile modules with renewable energy
sources, including placement flexibility, energy independence, and contributions to environmental protection. It also
details the challenges associated with meteorological conditions and their impact on the efficiency of photovoltaic panels,
along with proposed solutions for optimizing performance.

The conclusions of the thesis emphasize that integrating renewable energy into the power supply of surface drones
is a viable and sustainable solution with practical applications in various fields. Future research directions include
expanding studies to other types of renewable energy sources, improving mathematical modeling by integrating additional
factors, and developing more efficient energy storage solutions.



