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GeoExchange Renewable Energy Infrastructure



Nomenclature

GeoExchange
Ground Coupled Heat Pumps 
Ground Source Heat Pumps 
Geothermal Heat Pumps



What is GeoExchange



Reduce maximum demand

Reduce annual energy use

Low temperature heat sink in summer

High temperature heat sink in winter

Seasonal thermal energy storage

Why GeoExchange



Ground temperature profile and seasonal 
energy storage



Vertical Ground Heat Exchanger



Horizontal Ground Heat Exchanger



RACV Country Club, Healesville



Water bores Ground Heat Exchanger



Foundation piles Ground Heat Exchanger



Four Seasons Energy Program

Established in 2006
$1.0m funding for two years:

– Fully funded feasibility study
– Bridging finance for ground heat exchangers
– Preparation of case studies
– Dissemination of information



Wangaratta High School – Case Study



Wangaratta High School – Case Study



Integration with building design



Wangaratta High School, Victoria



Wangaratta High School, Victoria



Wangaratta High School – Case Study
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Wangaratta High School – Case Study



Wangaratta High School – Case Study

Demand and Electrical Input for the Two Systems 
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Wangaratta High School – Case Study

Cost and CO 2 Emissions
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Wangaratta High School – Case Study



GeoExchange as renewable energy 
infrastructure



Making the most of natural gas



Thermal output per kg of CO2 emissions
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GeoExchange as renewable energy 
infrastructure
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infrastructure



GeoExchange as renewable energy 
infrastructure



Challenges and opportunities

Energy cost
Installation cost
Integrated urban planning
Revenue generation



Key Stakeholders

State and local governments
Industry
Education institutions
Energy utilities
Community groups



Sustainability Framework

Complement renewable energy mix
Green jobs creation
Community engagement
Demand side management
Energy efficiency



Energy Policy Framework

Energy storage 
Complement smart grid
Demand side management
Energy efficiency



Summary

• 50% reduction of CO2 emissions
• 50% reduction of Maximum Demand
• Better management of local electricity 

networks
• Creation of green jobs
• Complementing other renewable energy 

sources and energy efficiency measures
• Community engagement and education
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Introduction to Building Science Group



Why GeoExchange



RACV Country Club, Healesville



Pond loop Ground Heat Exchanger



GeoExchange as renewable energy 
infrastructure


