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As the world shifts to ever greater proportions of intermittent renewable energy 
generation, it is widely accepted that energy storage will become increasingly 

vital. But so far the debate has focused on largescale pumped hydro, which is 
geographically constrained and smaller scale lithium-ion batteries, which are 
expensive and heavy. Each has its advantages, but both store electrons, whereas 
50%+ of energy demand is thermal; and neither is well suited in providing cooling 
demand for which is booming across the tropical regions. Liquid air or liquid 
nitrogen store energy as thermal energy, rather than electrons alone, making it a 
highly efficient and zero-emission means of providing cooling in both buildings 
and vehicles. Air turns to liquid when refrigerated to around -194°C and can be 
conveniently stored in insulated but unpressurised vessels. Exposure to heat even 
at ambient temperatures causes rapid re-gasification and a 700-fold expansion in 
volume, which can be used to drive a turbine or piston engine. The only exhaust 
is clean cold air. Regasification also gives off large amounts of valuable cold, 
which makes liquid air an excellent means of storing energy when cold and power 
are required simultaneously. The aim of this talk is that of analysing the current 
advancement and research activities around liquid air energy storage. The talk will 
look into the basic principles of liquid air energy storage, the solutions to increase 
roundtrip efficiency (e.g. waste heat recovery) and reduce specific consumption; 
this will be assessed in stand-alone mode as well as in grid/micro-grid scale 
context. The techno-economic analysis will show the opportunity to include liquid 
air as part of an integrated system that includes, for instance, waste-to-energy 
plants, goods vehicles as well as LNG (Liquefied Natural Gas) regasification 
terminals; novel and more advanced concepts contemplating liquid air will also 
be discussed.
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