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ÅProject:  Motivation, Background and Goals

ÅInvestigation:  Thermal Storage Strategy for a 

Distributed Energy Storage System

ÅAnalysis:  Thermal Battery Model

ÅExperiment:  Model Validation, 

ÅConclusions:  
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Motivation ðThermodynamic Inefficiency

Å Process inefficiency results in 

waste thermal energy production

Å Steam Turbine Generation

Å Power Conversion

Å Combustion Exhaust

Å Transmission Losses

Å Waste heat is usually expelled to 

the environment

Å Nuclear Power - Lakes

Å Fossil Fuel Combustion - Air

Å Wind/Solar - Air

Å Hydroelectric - Rivers
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Thermal Energy Storage Options:

Sensible Heat Latent Heat Chemical Storage

Geothermal Storage

Hot Water

www.geoenergy-solutions.com

Solid-

Liquid
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Reversible 

Thermochemical 

Processes



Thermal Energy Storage Options 



Background ðH 2Green Energy Corporation

ÅStorage of energy during times of low demand and cost

ÅVarious storage technologies available based on system size

ÅSmall system using hydrogen storage medium investigated
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Project Goals and Expected Contributions

Å Investigate technical and economic feasibility of a 

specific thermal energy storage system for H2Greenôs 

proposed Distributed Storage System

Å Sizing model for Phase Change Material (PCM) storage 

systems for widespread use

Å Validation of model using experimental data and 

Computational Fluid Dynamics (CFD)
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PCM Selection 



Investigation ðEconomic Analysis of  DSS
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Additional Sources of Revenue are Required 

(Heating Fuel Displacement, Oxygen Sales, 

Feed-In Tariffs, etc.)

McMaster Innovation Park heating fuel cost 
during 2008 was $45,000.


