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Presenter – Matthew Dipple

• Professional Engineer

• Principal with Airtight Engineering Inc.

• Certified Passive House Consultant

• Instructor with Passive House Canada

• Specializing in energy modeling, 
mechanical design, and building science 
training
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Land Acknowledgement

We gather today on the 
traditional lands of Treaty 6 
Territory (you) and Treaty 4 
Territory (me). We are 
mindful of our role in 
reconciliation and partnering 
with indigenous people in our 
work. 
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Outline

• Passive House refresher

• Trends

• Barriers

• Opportunities
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Passive House Refresher
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Motivator: where do homes use energy?

Residential Energy Use 
in Canada, 2019
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Source: Natural Resources Canada, 2022



Passive House vs Typical Home

Passive House

• Max 15 kWh/m2-a of heating 
energy demand

• Airtightness of 0.6 ACH @ 50 Pa

• Robust thermal comfort criteria

• Minimum continuous ventilation 
requirements

Source: Ismaiel, et al., 2022, NRCan Energy Use Data Handbook Tables, 2019
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Typical Canadian Home

• 123 kWh/m2-a of heating energy 
demand

• Airtightness of 2.5 ACH @ 50 Pa

• Varied thermal comfort

• Minimum ventilation 
requirements are not continuous



Passive House Design Principles

Start with the envelope…

1. Efficient Form

2. Superinsulation

3. Airtight construction

4. High-performance glazing

5. Thermal-bridge free details

6. Heat recovery ventilation

Now, we can improve the heating 
system efficiency!

Source: Norris, 2019
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Passive House Definition

“A Passive House is a building, for which thermal comfort (ISO 7730) 
can be achieved solely by post-heating or post-cooling of the fresh 
air mass, which is required to achieve sufficient indoor air quality 
conditions – without the need for additional recirculation of air.”

Source: Passipedia, 2018
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Economic Model

• Improve envelope, until 
we can simplify 
mechanical system

• We hit a second local 
optimum point

Source: Passive House Institute
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• Comfort

• Health

• Savings 

• Resiliency

• Environmental stewardship
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Benefits



Comparing Certification Programs

Building Industry 
Organizations

Independent 
Research 
Institutes

Government 
of Canada
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Images: NRCan (A); NRCan (B); NRCan (C); Built Green Canada; Passive House Institute; Canadian Home Builders Association; RND Construction; Living Future 

https://natural-resources.canada.ca/energy-efficiency/energy-star-canada/about/energy-star-announcements/energy-star-participants-updates/22703
https://energuidehomerating.nrcan.gc.ca/
https://natural-resources.canada.ca/energy-efficiency/homes/buying-energy-efficient-new-home/r-2000-environmentally-friendly-homes/20575
https://www.builtgreencanada.ca/
https://passregsos.passiv.de/wiki/File%253ALogo_Passive_House_Institute.png.html
https://rndconstruction.ca/building-environmentally-friendly-homes/leed-for-homes/
https://living-future.org/lbc/


Energy use reduction vs 
code minimum

10% 20% 20% 50% 100% 
offset

70% 70% (with offset)

Total Energy Use 
Intensity (TEUI)

No target No target No target No 
target

0 GJ/a 60 kWh/m2-a No target

Thermal Energy Demand 
Intensity (TEDI)

No target No target No target No 
target

Min 33% < 
code

15 kWh/m2-a 
(80-90%< 

code)

No target

Airtightness 
(ACH @ 50 Pa)

No target 
(points for < 

3)

2.5 No target 1.5 1.5 0.6 No target

Focus beyond energy Water, air, 
waste, 

materials, 
wellness

None Transportation, 
site, water, 

materials, indoor 
quality

Water None Comfort, air 
quality

Place, water, health 
+ happiness, 

materials, equity, 
beauty

Comparing Certification Programs
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https://natural-resources.canada.ca/energy-efficiency/energy-star-canada/about/energy-star-announcements/energy-star-participants-updates/22703
https://energuidehomerating.nrcan.gc.ca/
https://natural-resources.canada.ca/energy-efficiency/homes/buying-energy-efficient-new-home/r-2000-environmentally-friendly-homes/20575
https://www.builtgreencanada.ca/
https://passregsos.passiv.de/wiki/File%253ALogo_Passive_House_Institute.png.html
https://rndconstruction.ca/building-environmentally-friendly-homes/leed-for-homes/
https://living-future.org/lbc/


SK Passive House Trends, Barriers, 
and Opportunities
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SK Passive House Projects

• Still only one certified Passive 
House

• One certified Low Energy Building

• More and more uncertified near-
passive projects

• Plenty of deep passive building 
roots from the Saskatchewan 
Conservation House

Images: Airtight Engineering Inc., Holly Ann Knott
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Temperance St Passive 
House (Saskatoon)

Souls 
Harbour 
Rescue 
Mission 

Low 
Energy 

Building 
(Regina)



Barrier: Single-Family Home Heat Loss

• Reaching 15 kWh/m2-a can be next to 
impossible for single family homes in 
Saskatchewan, due to:

• Size of the house
• Lot restrictions
• Bylaws governing glazing amounts, lot coverage
• Overheating issues
• Increase in envelope cost

• The Temperance St Passive House was a 
duplex!

Image: Passive House Institute
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https://passivehouse.com/


Case Study: Aspen Ridge, Saskatoon

• 2500 ft2, 2-storey, modular build

• Wanted to maintain neighbourhood look

• Had bylaw restrictions on window areas 

• R64 wall, R96 roof, R42 foundation wall 
R17 basement floor

• Heating/cooling: 1.5 ton Mitsubishi air-
source heat pump

• 1.04 ACH @ 50 Pa
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Case Study: Aspen Ridge, Saskatoon

• Plan A: PHI Certified (15 kWh/m2-a heating)

• Plan B: PHI Low Energy Building (30 kWh/m2-a 
heating)

• Plan C: PHIUS Certified (prescriptive requirements 
roughly equal to 35 kWh/m2-a heating for Saskatoon)

• Plan D: EnerGuide label (no minimum requirement)

• Actual result: 32 kWh/m2-a heating
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Case Study: Aspen Ridge, Saskatoon

Factors in certification decision:

• Cost to certify

• Documentation requirements

• Local familiarity with certifications

• Replicability
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Opportunity: Encouraging Efficient Forms

• The Passive House standard 
encourages efficient building forms

Images: Bernhardt, n.d., The Fifth Estate
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https://thefifthestate.com.au/innovation/design/how-changing-building-shape-and-form-can-slash-energy-use/


Barrier: Lack of PH Knowledge, Skills

• Lower market penetration 
of products and skills

• We need more education 
and experience for…

• Trades

• Contractors

• Architects

• Engineers

• Developers

• Code officials

• Etc.!
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Image: Passive House Canada

https://www.passivehousecanada.com/projects/


Opportunity: Training Initiatives

Recent SK initiatives (that we know about!)

• CHBA Net Zero Renovator Bootcamp (Regina, 
Saskatoon)

• Passive House Tradesperson Couse (Regina)

• Real Estate Agent Training (Saskatoon)

• Sask Polytech high performance building 
envelope course development (Regina)

• 4th Year Mechanical Engineering Passive House 
presentation (U of S)

• Passive House Canada Design courses (Online)
Images: Airtight Engineering Inc., Passive House Canada, CHBA
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Opportunity: Motivation from Buyers

• CHBA Home Buyer Preference 
Survey (2023)

• 20,720 homebuyers across 6 
provinces were surveyed on over 
50 home features

• Four of the top ten items related 
to energy efficiency

Source: CHBA, 2023; Image: CHBA  

1. Walk-in closets (primary suite)
2. Kitchen island
3. Energy-efficient appliances
4. Overall energy-efficient home
5. High-efficiency windows
6. Walk-in closets (interior of home)
7. Two-car garage
8. HRV/ERV air exchange system
9. Linen closets
10.Open-concept kitchen

Top 10 Most-Desired Features
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https://www.chba.ca/survey-participation


Barrier: Housing Shortage

• Perceived conflict between energy 
efficiency and housing 
supply/affordability

• Energy efficiency seen as a barrier to 
affordability (capital cost), rather than a 
benefit to affordability (O&M cost)

Image: Edmonton Sun
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https://edmontonsun.com/news/local-news/edmonton-looks-to-spur-green-home-construction-after-alberta-revokes-city-green-building-powers


Opportunity: Modular Construction

• Some SK modular build companies are embracing high-performance

Source: Airtight Engineering, 2019

25

Opportunities

• High-performance in remote 
locations

• Uncomplicated building forms

• Standardized assemblies

• Integrated design + build 
teams

Challenges

• Airtightness testing of multiple 
modules

• Thermal bridges at module junctions

• Unknown final solar orientation 



Case Study: 3twenty Modular

• We have worked on over 15 high-performance projects 
with 3twenty Modular over the past three years

• Residential

• Commercial

• Northern community buildings

• All with ~R40 or greater walls

• Can iterate and refine designs

Images: Airtight Engineering, 3twenty Modular
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Case Study: Horse Dance Lodge

• Rapid housing project in Regina 
by Big Block Construction

• 0.86 ACH @ 50 Pa

• Heating demand is 48% lower 
than a code-built equivalent

• 65 kWh/m2-a TEDI (not a 
passive build, but on the road!)

Source: Airtight Engineering Inc.
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Barrier: Inexpensive Natural Gas

• Current cost of natural gas is 5x-6x 
less than electricity in SK

• Hard to justify additional envelop 
cost when natural gas (currently) 
is so inexpensive

• Even partial heating electrification 
with heat pumps doesn’t see 
significant payback

• What about in 2030 with a carbon 
tax of $170/ton? Or rooftop solar?
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Opportunity: Cold Climate 
Air Source Heat Pumps
Q: Do heat pumps work in SK?
A: Yes!

• Ground-source heat pumps work 
in any climate

• Modern cold-climate air-source 
heat pumps can work down to 
-30C 

• There is significant work at
present to improve cold climate 
heat pumps further (US DOE)
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Images: Airtight Engineering Inc., 3twenty Modular

Cumberland House Cree Nation, SK
Heat pumps + back-up wood pellet furnace

Saskatoon, SK
Heat pumps + back-up electric

Montreal Lake, SK
Heat pump



Q: Will a heat pump save money and 
emissions in SK?
A: It depends.

Let’s look at three houses

And three scenarios…
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Source: Unpublished analysis by Airtight Engineering using NRCan’s ASHP Sizing and Selection Tool V2

Pre-1980s typical
90 W/m2 heating load

Modern efficient
45 W/m2 heating load

Modern best-in-class
30 W/m2 heating load

1
Natural gas heat 
(95% efficient)

2
Heat pump + NG 

backup

3
Heat pump + 

electric backup



Results: annual heating cost difference in SK
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Source: Unpublished analysis by Airtight Engineering using NRCan’s ASHP Sizing and Selection Tool V2, 2024

2024
No carbon tax

$553 $63$493 $298 $85 $210

$173 $200$87 $105 $78

2030
$170/tonne 
carbon tax

$118



2024
Current grid (580 

g CO2e/kWh)

Results: annual carbon emissions difference in SK 
(kg CO2e per year)
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Source: Unpublished analysis by Airtight Engineering using NRCan’s ASHP Sizing and Selection Tool V2, 2024

1329 1283 594 639 336

2030
Future grid (200 

g CO2e/kWh)

-797

336

-795 -549-552-1590-1438



Heat Pump Takeaways

• Building efficiently makes the biggest difference!

• Cost and carbon are both reaching an inflection point

• Think over lifetime of the system (15-25 yrs)

• There are other cases to consider:
• Further dual fuel optimization

• No natural gas available

• Solar energy

• Geothermal heat pumps

• Carbon reductions of natural gas
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Source: Unpublished analysis by Airtight Engineering using NRCan’s ASHP Sizing and Selection Tool V2



Opportunity: New Energy Codes

• SK adopted the 2020 model codes on Jan 1, 2024

• Main energy efficiency changes are:
• Increased insulation 

• Optional airtightness testing

• Lighting and HVAC efficiency updates

• Energy performance tiers added:
• NECB: SK adopting Tier 1 (lowest tier) 

• NBC 9.36: SK adopting Tier 2 (10% more efficient than Tier 1)

• SK proposes to adopt 9.36 Tier 3 (20% more efficient) in 2025

Images: National Research Council; Source: City of Saskatoon Building Standards Director, Sep 20, 2023
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https://nrc.canada.ca/en/certifications-evaluations-standards/codes-canada/codes-canada-publications/national-building-code-canada-2020


Opportunity: Code Direction

• Pan-Canadian Framework on Clean Growth & Climate Change (2016)
• Provinces to adopt “net zero energy ready” model codes by 2030

• Development of “alterations to existing buildings” energy code (timeline: 2030)

• 2030 Emissions Reduction Plan (2022)
• Develop standards & incentives for transitioning heating systems off fossil fuels

• Building code reform to incorporate low-carbon building materials

• Develop approach to require EnerGuide labeling of homes at the time of sale

• Climate Adaptation Home Rating Program

Image: Environment & Natural Resources; Source: Environment & Natural Resources, 2016; Environment & Natural Resources, 2022.
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https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/climate-plan-overview/emissions-reduction-2030.html


Image: Holly Ann Knott

Summary

• No increase in certified passive house buildings 
in SK

• Big increase in interest, passive house-
influenced buildings

• Landscape is rapidly changing (code, building 
methods, technology, demand)

• Gap is closing between passive house and 
conventional build

• How can we encourage more update of Passive 
House-level efficiency here in Saskatchewan?
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Thank You!
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Further questions? 

matt@airtightengineering.ca

www.airtightengineering.ca

mailto:matt@airtightengineering.ca
http://www.airtightengineering.ca/
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