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Geo-Exchange w/ Solar Thermal

Evergreen Brickworks Building 16
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Introduction

Nuno Duarte, P.Eng.

BGIS - VP Professional Services 

Greg Woodhouse, P.Eng.

BGIS – Director, Engineering



5

Evergreen Brickworks Site
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How it Started - Preliminary Carbon Neutral Assessment

• BGIS provided a campus wide Carbon Neutral 

assessment and roadmap

• Reviewed all existing buildings accounting for 

preliminary plans for the Building 16 renovation

• Determined that some combination of a geo-

exchange heat pump system and renewables were 

required to reduce/eliminate the reliance on natural 

gas

• BGIS Carbon Neutral Assessment was used to 

obtain grants and incentives to undertake this capital 

intensive project
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Building 16 - Project Goals

• Near Carbon Neutral Building

• First step in Near Carbon Neutral Campus

• Promote education in sustainability and renewables via the space

• Visible system within building

• Extensive use of renewables

• Maximize all available funding avenues
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Evergreen Brickworks – Building 16
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Building 16 Load Profile
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Major Project Obstacles

• Uninsulated old brick building

• Uninsulated Roof

• Roof structure 

• Heritage building

• Building directly in flood plane

• Bore field spatial limitations
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Modelling and Evaluation

• Building modelled using IES

• Loads calculated

• CFD Analysis 

• Dry bulb vs. perceived temperature analysis

• Geo-source Analysis – HGS and Solar Tomorrow

• Preliminary solar thermal investigation

• Borefield sizing

• Borefield temp vs. time

• Solar Thermal array sizing

• NPC analysis
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Modelling Phase 1 - IES Model
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Modelling Phase 1 - IES Space Temperature Analysis, CFD Modelling
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Modelling Phase 1 - IES Space Temperatures

Modelling Internal Temperatures:

• The facility would be tempered in the colder months

• Analyzed Dry Bulb and Dry Resultant temperatures of 

each space within the facility

• Variables:

• Floor temperature

• Roof insulation R values
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Modelling Phase 2 - Solar Thermal Analysis

Solar Thermal Modelling:  Can we do this without a borefield?.....No, we NEED storage.
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Modelling Phase 3 - Geo-Exchange Analysis – HGS Software and Consulting

• Insert snips

Solar Thermal Modelling:  Can we do this without Solar Thermal?.....NO!  We NEED heat.
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Modelling Phase 3 - Geo-Exchange Analysis – HGS Software and Consulting

• NPC Analysis
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Modelling Phase 3 - Geo-Exchange Analysis – HGS Software and Consulting

• Bore Field Temperature vs. Time
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Building System Overview 

• Low temperature radiant floor heating and cooling

• Fan-assist natural ventilation

• Two 60 ton heat pumps

• 40 hole borefield

• 260 panel solar thermal array, 8000 sqft

• 100% OA ventilation unit w/ enthalpy wheel

• Natural gas boiler back up
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Geo-Exchange and Solar Thermal
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Borefield Limitations

East Parking Lot - Owned by CNR

Under building - New floor already poured

Parking lot – Hard cap, contaminated soil 
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Carbon Neutral Results

Proposed 

Avoided 

• Projected Annual Carbon Emittance Avoided  = 647 tons

• Projected Annual Cost Avoidance = $63,000
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Lessons Learned

• Know what you don’t know…Bring in reinforcements! 

• You can’t turn off Solar Thermal 

• Large scale Solar Thermal is unchartered territory…Plan accordingly

• Work with a build team you can trust:

• Geosource Energy

• Ellis Don

• Engie Multitech


