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TOPICS FOR THE ADMISSION TO DOCTORAL STUDIES 

TOPIC 1:  Embedded systems applied in the characterization of renewable energy sources  
Contents / Main aspects to be considered 
Embedded systems and technologies, IoT type, applied in solar energy conversion systems. 
Intelligent systems for the characterization and monitoring of renewable energy sources. 
Artificial intelligence and machine learning applied in data processing for the characterization of 
renewable energy sources. 
Recommended bibliography: 
[1] P. Adrian Cotfas, D. Tudor Cotfas, and H. Hedesiu, ‘Virtual Instrumentation Used in Renewable 
Energy’, LabVIEW - Virtual Instrumentation in Education and Industry. IntechOpen, Mar. 06, 2023. doi: 
10.5772/intechopen.110298. 
[2] Cotfas, P.A.; Cotfas, D.T. Comprehensive Review of Methods and Instruments for Photovoltaic–
Thermoelectric Generator Hybrid System Characterization. Energies 2020, 13, 6045. 
[3] S. Mahmoudinezhad, S. Ahmadi Atouei, P.A. Cotfas, D.T. Cotfas, L.A. Rosendahl, A. Rezania, 
Experimental and numerical study on the transient behavior of multi-junction solar cell-
thermoelectric generator hybrid system, Energy Conversion and Management,Vol. 184, 2019. 
[4] P.A. Cotfas, D.T. Cotfas: Design and implementation of RELab system to study the solar and wind 
energy, Measurement 93, 94-101, 2016. 
[5] Einar Krogh, An Introduction to the Internet of Things, Bookboon, 2020. 
[6] Mansaf Alam, Kashish Ara Shakil, Samiya Khan, Internet of Things (IoT), Springer, 2019. 
[7] Laurence Moroney, AI and Machine Learning for Coders, O'Reilly Media, Inc,2020.  
[8] D.T. Cotfas, “Celule fotovoltaice” Ed. Univ.”Transilvania” Brasov, 2010. 
Prerequisites / Remarks:  
Knowledge of renewable energies, applied electronics and virtual instrumentation 
☒  Scientific Doctorate  
 Professional Doctorate  
☒ without tuition fee (state budget funded) 
 with tuition fee or with funding from other sources than the state budget 

 

 

 

 



TOPIC 2:  Energy harvesting solutions for IoT sensors with renewable energy applications 
Contents / Main aspects to be considered  
Energy harvesting solutions using renewable energy sources for IoT sensors. 
IoT sensors used in the field of renewable energy – concepts and solutions. 
Applications of IoT sensors in monitoring renewable energy sources and climate conditions. Analysis 
by methods based on artificial intelligence of data obtained through monitoring for preventive 
detection of possible defects in renewable energy systems. 
Recommended bibliography: 
[1] Bernardo Yaser León Ávila, Carlos Alberto García Vázquez, Osmel Pérez Baluja, Daniel Tudor Cotfas, 
Petru Adrian Cotfas, Energy harvesting techniques for wireless sensor networks: A systematic 
literature review, Energy Strategy Reviews,Vol. 57, 2025, https://doi.org/10.1016/j.esr.2024.101617. 
[2] Naifar, Slim, Olfa Kanoun, and Carlo Trigona. 2024. "Energy Harvesting Technologies and 
Applications for the Internet of Things and Wireless Sensor Networks" Sensors 24, no. 14: 4688. 
https://doi.org/10.3390/s24144688. 
[3] Ahsan Ali, Hamna Shaukat, Hassan Elahi, Shaista Taimur, Muhammad Qasim Manan, Wael A. 
Altabey, Sallam A. Kouritem, Mohammad Noori, Advancements in energy harvesting techniques for 
sustainable IoT devices, Results in Engineering, Vol. 26, 2025, 
https://doi.org/10.1016/j.rineng.2025.104820. 
[4] M. Eshaghi and R. Rashidzadeh, "An Energy Harvesting Solution for IoT Sensors," 2021 IEEE 
International Midwest Symposium on Circuits and Systems (MWSCAS), Lansing, MI, USA, 2021, pp. 67-
70, doi: https://doi.org/10.1109/MWSCAS47672.2021.9531725. 
[5] Petru Adrian Cotfas, Daniel Tudor Cotfas, and Horia Hedesiu. Virtual Instrumentation Used in 
Renewable Energy. IntechOpen: LabVIEW - Virtual Instrumentation in Education and Industry. 12 June, 
2024. doi: https://doi.org/10.5772/intechopen.102279. 
[6] Tze-Zhang Ang, Mohamed Salem, Mohamad Kamarol, Himadry Shekhar Das, Mohammad Alhuyi 
Nazari and Natarajan Prabaharan. A Comprehensive Study of Renewable Energy Sources: 
Classifications, Challenges and Suggestions. 27 September 2022. doi: 
https://doi.org/10.1016/j.esr.2022.100939. 
Prerequisites / Remarks:  
Knowledge of IoT sensors, renewable energy sources, wireless communication protocols, artificial 
intelligence and virtual instrumentation. 
☒ Scientific Doctorate  
 Professional Doctorate  
☒ without tuition fee (state budget funded) 
 with tuition fee or with funding from other sources than the state budget 
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