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• Introduction to STEP

• Speaker introduction

• Past projects

• ASHP Campaign

• Future Projects (in the pipeline)

• Future Projects (long-term)

• Q&A
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• Non-profit
• Collaborative
• Research

• Pilots
• M & V
• Clean Tech

• Buildings
• Renewables
• Smart-grid
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STEP
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• Collaborate with government, industry, 
academia, and NGOs

• Study sustainable solutions applicable locally 

• Disseminate findings to help governments 
and individuals make informed decisions 

• Drive us collectively to a more sustainable 
society

STEP

*Icons from Freepik via flaticon.com
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Living Labs

• Living Labs @ Kortright and TRCA buildings provide a friendly 
environment for vetting/testing prior to further deployment

• Open houses, group tours, meeting space, professional 
training, event space 
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Energy Trail
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Partners, Sponsors and Funders



Projects and Pilots
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STEP OverviewCommunications & Outreach
• Homeowner and building-owner webinars
• Presentations to municipal energy management teams
• Industry conferences and publications
• Academic conferences and publications (through academic 

partners)
• Surveys
• Social Media Campaigns
• In-person symposium
• Social media 
• Full reports and white papers (website)
• Stakeholder meetings



Speaker Bio: Gil Amdurski
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• Technical Coordinator with STEP since 2010

• Technical lead/support for pilot projects evaluating renewable energy 
and energy-efficient mechanical systems for homes/buildings

• Diploma in Electro-mechanical Engineering

• Certified Measurement & Verification Professional (CMVP) with AEE

• Certified Energy Manager (CEM) with AEE

• Enthusiastic owner of a cold-climate air-source heat pump



Past Projects
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STEP OverviewDuctless ASHPs retrofits in MURBs
• Replaced electric baseboards with ductless multi-

split ASHPs in Brantford, ON, rowhouse complex

• IPMVP-adherent evaluation of energy/cost savings 
and tenant interviews

Key Lessons

1. Tenants were very positive about the heat 
pumps, but the business case was not strong.

2. A single mini-split used in conjunction with 
existing baseboards would likely have been a 
more cost-effective retrofit option for this type 
of building.



STEP OverviewGas ASHPs
• Air-to-water gas absorption heat pump was used 

to heat and cool Archetype House Lab for 1 year

• Mapped capacity and efficiency against temp 

• Extrapolated results for buildings/applications

Key Lessons

1. Little benefit for space heating across most of 
Canada. It should not be used for cooling 
because is much more carbon intensive. 

2. Moderate carbon savings and potential good 
business case are possible for DHW preheating 
in MURBs.



STEP OverviewRenewables in Social Housing
• Sponsored by MHO to evaluate Renewable Energy 

Initiative (REI) program in social housing

• Site visits, data review, and interviews

Key Lessons

1. Incentives should holistically consider different 
potential building energy upgrades – rather than 
targeting renewables alone. 

2. Multiple examples of solar hot water systems not 
functioning effectively after installation. 

3. Issues with housing provider capacity to manage new 
technologies. M & V needed to ensure systems 
function. 



STEP OverviewGeothermal Feasibility
• Large variation in findings of geothermal feasibility 

studies performed by different consultants

• Worked with Toronto and leading geothermal 
designers to harmonize RFP/RFQ requirements

Key Lessons

1. Many consultants are available to provide low-cost 
(low-quality) assessments. 

2. Quality can be safeguarded through RFP/RFQ 
requirements. 

3. Leading designers follow an iterative design 
procedure that provides a cost-optimized ground heat 
exchanger (GHX).



STEP Overview
Existing Building Commissioning (EBCx) Kortright Visitor Centre

• Partially funded through NRCan

• Used existing TRCA staff to execute commissioning

• Provided staff with EBCx training

Key Lessons

1. Estimated energy savings of 25 MWh; GHG emission reduction 
of 7 tonnes eCO2/yr

2. Costs were reduced by an estimated $4,250 per year as a result 
of initial measures taken to address findings of the EBCx. 

3. Further cost-savings are anticipated as implementation 
progresses.

4. Additional benefit of the internally led EBCx, engagement and 
capacity building of staff. Through project, staff gained 
understanding of site systems, which will result in increased 
operational efficiency moving forward



STEP Overview
Monobloc Heat Pump for Multi-Unit Residential Buildings

• Tested at Archetype House, small 300ft2 unit above garage

• Monobloc – self contained unit, only 2 penetrations 
through building assembly

• Innova – from Italy, local distributor

Key Lessons

1. Not cold-climate; -10°C cut-off

2. Average seasonal COP of 1.66, Avg heating energy 
savings of 40%. Calculated over previous 10 yrs

• We are currently working with TAF on evaluating a larger 
MURB retrofit 



Current Projects
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STEP Overview
FQSF – TAF Contracted Chiller to Heat Pump Retrofit M&V

• First system of its kind in Ontario

• 2 MBTU (~166 ton) chiller. Replaced with 2 Mitsubishi Climaveneta
Air-to-water heat pumps 

• 86 Tons CO2e Offset Annual Compared to NG Boiler

• Intent of influencing market actors and direct 
impact on uptake



STEP Overview
Residential ASHP Communications Campaign 

• Partially funded through TAF and City of Toronto

• Ongoing project; Jan 2022 – Dec 2023

• Multi-faceted approach towards communicating the benefits 
of ASHPs and encouraging uptake
• Homeowner, Energy Advisor and HVAC Contractor Surveys

• Case Studies

• Homeowner testimonial videos

• Webinars for: Homeowner, Architect/Designer, HVAC Contractor, 
Decision Makers, etc.

• Tutorials, Guidance documents for varied audiences

• News-media articles

• Social media push, including paid campaigns

• Intent of influencing market actors and direct impact on uptake





Future Projects
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Upcoming and Future Project Ideas

Hybrid ccASHPs

Hybrid ASHP with Hydronic Back-up

And/or CSA p.9-11

Residential Thermal or Electric Demand 
Shifting and Storage Technologies

Heat Pump RTUs 
Potentially Including Hybrid Options



STEP Overview
Upcoming and Future Project Ideas

Heat Pump Pool Heaters

High Temperature GSHP

Commercial Air-to-water 
CO² DHW heat pumps 

Heat Pump Water Heaters
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Thanks!
Questions?

Ideas?

Gil Amdurski
Gil.Amdurski@trca.ca

For more information:
sustainabletechnologies.ca

mailto:Gil.Amdurski@trca.ca
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