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With the development of the human society and economy, the energy consumption all over the world increases drastically 
in recent years. As a consequence, energy issue and environment issue become two global concerns. Refrigeration and 
air-conditioning contribute significantly to the increase of energy consumption, to the ozone layer depletion due to the 
leakage of CFCs and HCFCs as well as to the safety concern of the electric grid due to big load variation over one day. For 
example, the difference of the peak-valley electric load was about 12.0 MkW in the summer of the year of 2013 in Shanghai, 
which accounted for about more than 40.0% of the peak load. Such tremendous variation of the electric load over one day 
will influence the safe operation of the grid and the energy efficiency. Thermal energy storage can be an effective measure 
to serve as the energy buffer to alleviate the mismatch between such energy supply and demand. 
Phase change material slurry can serve as both the energy storage medium and transport medium in an energy system, 
where the pumping power consumption can be largely reduced. The typical phase change material slurries include ice slurry, 
micro-phase change emulsion, microencapsulated phase change material slurry and clathrate hydrate slurry, and they share 
the similar flow and heat transfer characteristics. In this presentation, the thermo-fluidic characteristics of phase change 
material slurry, including fundamental thermo-physical properties, two-phase flow characteristics and flow melting of phase 
change material slurry are discussed. The application of phase change material slurry to thermal energy storage is presented 
and the applicability is also discussed. 

Dr. Peng Zhang is the professor in Mechanical Engineering at Shanghai Jiao Tong University. He has ever spent two years 
in University of Tsukuba in Japan as a JSPS Postdoctoral Research Fellow. Dr. Peng Zhang’s research interests are mainly 
about thermal energy storage by PCMs and slurries, heat transfer and fluid flow. He is the PI of many projects from 
National Natural Science Foundation of China, Ministry of Education, etc. He has coauthored more than 100 referred 
international journal papers in the above research fields. He is the receipt of CEC-ICMC Meritorious Student Paper Award 
(1999), National Excellent PhD Dissertation Award (2002), Young Investigator Award of Chinese Association of 
Refrigeration (2007), and Young Investigator Award of Chinese Society of Thermo-physical Engineering (2012); he was 
honored Danfoss Honoring Professor (2005). He serves as the commission member of International Institute of 
Refrigeration and the editorial board member of Energy. 
 


