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Abstract— Solar radiation is a practically unlimited source of energy and its large-scale utilization 

holds the promise of being environmentally benign. However, it is intermittent with respect to daily and 

seasonal cycles, and it is mostly available at locations far from populated centers. Thus, storing solar 

energy is crucial to bridging the spatial and temporary gaps between the availability and the demand. 

High energy density storage options appear as the most intriguing due to the potentially highly-

transformative outcomes. They generate exciting opportunities for multidisciplinary studies in the 

classical fields associated with mechanical and chemical engineering such as thermal, 

thermochemical and electrochemical sciences, which are increasingly enriched by elements of 

modern physics, chemistry and biology at multiple scales in space and time. 

The lecture will review advances in thermal and non-thermal paths of solar energy conversion for 

production of power and fuels, with the focus on the underlying fundamental processes. Examples of 

recent research developments in high-temperature solar energy conversion and thermal transport 

phenomena will be discussed. 

 

Wojciech Lipiński received his M.Sc.Eng. degree from the Warsaw University of 

Technology (2000), and doctorate (2004) and habilitation (2009) from ETH Zurich. 

Currently, he is an Assistant Professor in the Department of Mechanical Engineering at 

the University of Minnesota and a Privatdozent at ETH Zurich. He previously held 

Senior Research Associate and University Lecturer positions in the Department of 

Mechanical and Process Engineering at ETH Zurich. His research interests are in the 

fields of thermal and thermochemical sciences, with focus on multi-scale thermal 

transport processes, and applications to novel energy conversion technologies. 

Lipiński has published 55 articles in peer-reviewed journals and conference 

proceedings, and contributed to several books, edited books and e-books. He was 

awarded the 2006 Hilti Award for Innovative Research from ETH Zurich and the 

College of Science and Engineering 2010–2011 Outstanding Professor Award from the University of Minnesota. 

Since 2011, he has served as the Associate Editor in Bioconversion and Solar Chemistry for the ASME Journal 

of Solar Energy Engineering, and the Elected Member of the Scientific Council of the International Centre for 

Heat and Mass Transfer. Lipiński is a member of ASME, AIAA, AIChE, ACS, ISES, EPS, OSA, and AAAS. 
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