
Future Energy Exports – Development and demonstration of safe, efficient hydrogen liquefaction through 
optimised mixed refrigerants and plant design 

This Project received funding from the Australian Renewable Energy Agency (ARENA) as part of ARENA's Transformative Research Accelerating Commercialisation Program. 

This project aims to provide significantly lower hydrogen (H2) liquefaction 
costs with novel mixed refrigerant (MR) cycles and smaller, safer plant 
layouts through the development of validated numerical tools. 

We will achieve this by completing three carefully designed and 
integrated core research programs delivering:

Smaller, safer 
plant layouts

A novel demonstration and testing facility for liquid 
hydrogen (LH2) production using MR (lowering power 
consumption and cost)

New tools for understanding the thermodynamics and 
fluid dynamics of cryogenic hydrogen to optimise LH2 
process design, efficiently scale-up turbomachinery, 
and to better predict release incidents

Fit for purpose safety codes for LH2 plants and 
associated infrastructure design so hydrogen 
liquefaction can be both safe and cost competitive
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Cryogenic supersonic 
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Cryogenic H2 
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FAST, ACCURATE DESIGN TOOLS
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Design & 
construction 
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Equations of state
(EoS) and phase 
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H2/air mixtures

New 
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Improved 
release model 
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leak incidents 

Technology 
validation of MR 

facility

Quantitative risk assessment 
(QRA) tools & safety codes for 

H2 production plant layout, 
storage/distribution facilities 

COMMERCIALISATION STAGE

Pilot projects 
established 

Consultancy 
service 

established 

Detailed pilot 
plant design, 

patent secured 
for MR process 

Easy-to-use 
industrial design 

tools 

Translation of 
design tools to 

industry partners 
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