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Latent Thermal Energy Storage for Concentrating Solar Power 

 
Abstract – Thermal energy storage (TES) is a distinguishing component of a concentrating solar 
power (CSP) plant that provides important grid services such as dispatchability and predicta-
bility. Latent thermal energy storage (LTES) is an attractive prospect with advantages includ-
ing isothermal operation, high efficiency and high energy storage density. However, its appli-
cation is fundamentally limited by the low thermal conductivity of the phase change material 
(PCM). This talk will describe studies on several strategies to overcome the limitations of LTES 
toward enabling successful application to CSP plants. Computational analysis of various LTES 
configurations for molten salt and supercritical carbon dioxide (sCO2) heat transfer fluids will 
be used to elucidate important performance characteristics from component as well as plant-
integrated system perspectives. The studies will be used to derive guidelines on TES designs 
that meet the U.S. Department of Energy SunShot targets for cost-effective concentrating so-
lar power. 
 
Brief Biography: Dr. Ranga Pitchumani is the George R. Goodson Professor in the Department of 
Mechanical Engineering at Virginia Tech. He has previously served as the Director of Graduate 
Studies and as the Department Head at the University of Connecticut and as the Associate De-
partment Head for Research at Virginia Tech. From 2011–2015, Dr. Pitchumani held an invita-
tional role as the Chief Scientist for the U.S. Department of Energy (DOE) SunShot Initiative 
(www.energy.gov/sunshot), where he defined bold national goals for achieving cost-competitive 
solar energy technologies and their ubiquitous integration into the electric grid, set the science 
and technology directions for the programs, and established funding priorities. At Virginia Tech, 
Dr. Pitchumani directs the Advanced Materials and Technologies Laboratory 
(www.me.vt.edu/amtl), which focuses on research in the areas of energy conversion and energy storage technologies, en-
ergy/water nexus, electric grid integration of renewable energy, advanced materials processing, microsystems and micro-
fabrication, uncertainty quantification and optimization. Dr. Pitchumani is the author of over 225 refereed articles, book 
chapters and edited book volumes and is an inventor on 2 patents. He is an Editor of Solar Energy, has been an Associate 
Technical Editor for the ASME Journal of Heat Transfer, and serves on the Editorial Boards of several materials science jour-
nals. He has received many honors including the Young Investigator Award from the Office of Naval Research and the Dis-
tinguished Alumnus Award from his alma mater, the Indian Institute of Technology, Bombay. He is a Fellow of the American 
Society of Mechanical Engineers and is an elected member of the Connecticut Academy of Science and Engineering. He has 
served on the Executive Committee of the International Energy Agency’s SolarPACES Implementing Agreement and on the 
Advisory Board of the Australian Solar Thermal Research Initiative (ASTRI) of the Australian Renewable Energy Agency 
(ARENA). 
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