
Concentrated Photovoltaic Thermal (CPVT) systems : Recent advancements in clean energy 
applications, thermal management and storage- 

 
Jacob, Jeejaa; Pandey A.K.b; Rahim, Nasrudin Abda, c; Selvaraj, Jeyraja; Samykano M.d; Saidur R.b; 

Tyagi V.V.e 
a Higher Institution Centre of Excellence (HICoE), UM Power Energy Dedicated Advanced Centre 

(UMPEDAC), Level 4, Wisma R&D, University of Malaya, Jalan Pantai Baharu, Kuala Lumpur, 
59990, Malaysia 

b Research Centre for Nano-Materials and Energy Technology (RCNMET), School of Engineering 
and Technology, Sunway University, No. 5, Jalan Universiti, Bandar Sunway, Petaling Jaya, 

47500, Selangor Darul Ehsan, Malaysia 
c Renewable Energy Research Group, King Abdulaziz University, Jeddah, 21589, Saudi Arabia 

d College of Engineering, University Malaysia Pahang, Lebuhraya Tun Razak, Gambang, Kuantan, 
26300, Pahang, Malaysia 

e School of Energy Management, Shri Mata Vaishno Devi University, Katra, 182320, (J&K), India 
 
 
ABSTRACT 
Solar spectrum utilization can effectively deliver a significant stake in the next century's energy 
demand, which lies in tandem with Sustainable Development Goals. Solar energy is a promising, 
sustainable, and cleaner energy source. The photovoltaic thermal system is a solar spectrum 
utilization technique that can generate thermal and electrical energy, but the recovered thermal 
energy can primarily contribute to low-temperature utilizations. This study's motivation lies in 
the great potential of Concentrated Photovoltaic Thermal systems in providing high-grade 
thermal energy and increasing the overall system efficiency. This paper collectively reviews 
advanced thermal management techniques such as using phase change materials and nanofluids 
to avert overheating of the solar panel. A comprehensive review of Concentrated Photovoltaic 
Thermal systems like desalination, greenhouse heating which help in attaining Sustainable 
Development Goals, is also summarized. Heat transfer fluid selection is critical in thermal 
management, and accordingly, a comparison of various cooling methods is also made. The 
current article is a novel attempt to deliver a comprehensive review of the recent advancements 
in thermal management, commercial applications involving clean energy usage, technical 
challenges involved, economic and environmental impacts of Concentrated Photovoltaic Thermal 
systems. Multigeneration Concentrated Photovoltaic Thermal systems are environment-friendly, 
and the carbon dioxide emission per kilowatt-hour is almost half for concentrating systems 
compared with photovoltaic systems. The locational and environmental dependency of these 
systems makes them unattractive for some general applications. For better validation of 
analytical results, more experimental researches are essential in this area. 
 
 
KEYWORDS 
Clean energy; Concentration ratio; CPVT; Heat transfer fluid; Phase change material; 
Sustainability 
 



ACKNOWLEDGEMENT 
The authors acknowledge the financial assistance of Sunway University through Sunway 
University collaborative research fund: MRU 2019 (STR-RMF-MRU-004-2019), for carrying out 
this research. The authors also thank the technical and financial assistance of UM Power Energy 
Dedicated Advanced center (UMPEDAC) and the Higher Institution center of Excellence (HICoE) 
Program Research Grant, UMPEDAC-2018 (MOHE HICOE-UMPEDAC), Ministry of Education 
Malaysia, TOP100UMPEDAC, RU012-2019, University of Malaya. Also, Toyota classic 2018 fund 
by Toyota UMW Sdn Bhd-Development of innovative technology for solar photovoltaic thermal 
cooling system PVU001-2019 is duly acknowledged. 
 
 
 
 
 
 
 

 


