
C A N A D I A N  H O M E  B U I L D E R S ’  A S S O C I AT I O N

Top 6 Net Zero 
Technical Challenges

Net Zero Home Labelling Program



Agenda
- Program Update
1. Achieving 0 GJ in MURBs
2. PV Challenges for MURBs
3. Airtightness in Renovations
4. Fireplace Renovation Strategies
5. Air Distribution & Duct Sealing
6. Sourcing Suitably Sized 

Mechanical Systems 
- Stump the Chump Q&A
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Program Update: Labels to Date

Qualified NZ ParticipantsNZ/r Labelled Homes by Year

 1 2  S e r v i c e  O r g a n i z a t i o n s

 2 9  E n e r g y  A d v i s o r s

 6  T r a i n e r s  

 5 6  B u i l d e r s
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www.NetZeroHome.com
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Net Zero Performance Data

NZ All Electric 39%

NZ Dual Fuel
9%NZr All Electric 

1%

NZr Dual Fuel 
51%

Percentage of all NZ and NZr Homes
by Fuel Source Configuration

www.chba.ca/NZHLPsummaryreports
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Net Zero MURBs and Net Zero Renovations

www.chba.ca/NZMURBs

www.chba.ca/NZRenos



1. Achieving 0 GJ in MURBs
 Multi-unit residential buildings
 Renovations
 New Homes 
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Achieving 0 GJ in MURBs

Issue: It can be challenging for some smaller footprint homes to achieve Net 
Zero Energy consumption.  

Challenges: 
1. Baseload assumptions make it difficult to achieve 0 GJ because the 

builder can only improve about 30-60% of the energy consumption. 
2. Roof space to heated floor volume does not favour net zero. 

Solutions: 
 Net Zero MURB Pilot 
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Baseload Assumptions
Net Zero SFD 

A v e r a g e  3 ,2 2 0  s q f t

Average 48 GJ

SFD 9.36 Home
S o u r c e :  N R C a n

Average 100 GJ

Occupant load = 16 GJ

Operational Load = 10 GJ

Net Zero MURB Unit
A v e r a g e  1 ,2 0 0  s q f t

Average 26 GJ
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Achieving 0 GJ in MURBs

Operational Load PV 

Occupant Load PV 
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Roof Space versus Floor Area

 2,000 - 3,500ft2 floor area
 10-12 KWpv

 550-650ft2 of solar
 More than enough roof space 

for solar

Single Family Home Townhome MURB (8 unit)

 1,300 - 2,000ft2 floor area
 7-10 KWpv

 450-550ft2 solar
 Roof space planning is 

important

 700 - 1,400ft2 floor area per unit
 5-7 KWpv/unit = 40-56 KWpv

 350-450ft2/unit = 2,800-3,600ft2

 Solar optimization and 
architectural design is essential
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PV Optimization in MURBs



2. PV challenges for MURBs
 Multi-unit residential buildings 
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PV Challenges in MURBs

Issue: How do we net meter solar in a multi-unit buildings where one array 
is installed. 

Challenges: 
1. Buildings typically have one point of connection for net metering. 
2. Utility Readiness.

Solutions: 
 Third-party professional solar assessment
 Net Zero MURB Pilot
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Net Metering in MURBs

ECO SOLUTIONS CANADA
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Suite Metering in MURBs

Direct Metering: Each unit is billed directly from the utility with individual meters. 

Bulk Metering: Single meter and one bill for entire building. The condo will bill 
residence based on a formula (ex. Square footage).

Suite Metering: Single main meter. Residence have individual accounts. Also able to 
have meters throughout common areas (HVAC, lighting, solar).
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Third Party PV Design for MURBs

The Net Zero MURB Pilot Requires a professional 
solar design - even for Net Zero Ready buildings.

 Plan for optimization
 Account for shading
 Account for sub arrays  



3. Airtightness in Renovations
 Multi-unit residential buildings (compartmentalization) 
 Renovations
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Airtightness in Renovations

Issue: Projects renovating to Net Zero can have trouble meeting the 1.5 
ACH@50 target that the program has for airtightness. 

Challenges: 
1. Is the entire envelope of the home being renovated?
2. Is aerosol air sealing an option?

Solutions: 
 Education - Understand strategies for airtightness in the design phase.
 Net Zero Renovations Pilot   



20

Why does a NZ Renovation need to be airtight?

Energy

 Most cost-effective energy saving measure (20-30% savings).

 Environmental benefits because we are not wasting energy.

Comfort

 Makes homes quieter and cleaner.

 Makes homes more “comfortable”.

 Makes homes healthier – can control air quality.



Aerosol Air Barrier Systems

Aerosol applied air barriers are a convenient, 
cost effective approach that seals homes in less 
than 3 hours. 
Air change rates of under 1.0 are commonly 
achieved.

Changing the Way Homes are Built with:
 Consistently tighter building envelopes
 Verified and documented results
 A single process
 Time saving
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Compartmentalization in MURBs

 “Compartmentalize” suites

 Seal all exterior wall, ceiling, floor penetrations

 Seal all common wall, ceiling, floor penetrations

 Seal penetrations to common spaces



4. Fireplace Renovation Strategies
 Renovations
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Fireplace Renovation Strategies

Issue: Renovating existing fireplaces must be carefully considered to mitigate 
the risk of combustion back-drafting.  

Challenges: 
1. Air leakage is drastically reduced in a Net Zero Renovation. 
2. Many homeowners want to keep their existing fireplace.
3. Some homeowners want appliances with large exhausts. 

Solutions: 
 Net Zero Renovations Pilot Technical Requirement
 Education – Net Zero Renovations Training 



25

Fireplace Renovation Strategies

Decreased air pressure in the home 
caused by exhaust devices can result 
in back-drafting from the fireplaces. 

 A depressurization test must be 
completed. 

 Make up air should be 
considered. 

 Large exhaust devices should be 
avoided. 

1.5 ACH

8 ACH
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Net Zero Renovations Technical Requirements



5. Air Distribution & Duct Sealing
 Renovations
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Air Distribution & Duct Sealing

Issue: Renovations that are using existing ductwork may struggle to provide the 
required airflow to all rooms. 

Challenges: 
1. Existing ducts are leaky. 
2. Ducts are oversized and are not optimized in design. 

Solutions: 
 Net Zero Renovation Pilot Requirement 
 Education – Net Zero Renovations Training 
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Why Duct Sealing Matters

 Maintains system “pressure”
 Getting air where you need it
 Allow balancing and seasonal 

adjustment to work
 Is an aerosol sealant an option? 



6. Sourcing Suitably Sized 
Mechanical Systems 
 Multi-unit residential buildings
 Renovations
 New Homes 
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Sourcing Suitably Sized Mechanical Systems 

Issue: Builders may struggle to find mechanical systems that are suitably sized.

Challenges: 
1. When optimized, heating loads and cooling loads can be surprisingly low.
2. Oftentimes, Net Zero homes are sized based on cooling loads. 

Solutions: 
 Net Zero Council 
 Education – Net Zero Builder Training 
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HVAC Planning & Design

1997 Code 2017 Code Net Zero/Ready

Heat Loss 8 6 ,0 0 0  B T U s 4 1 ,0 0 0  B T U s 2 7 ,0 0 0  B T U s

Heat Gain 3 9 ,5 0 0  B T U s
(3 .5  T o n )

2 6 ,0 0 0  B T U s
(2 .5  T o n )

1 6 ,0 0 0  B T U s
(1 .5  T o n )

Air Flow 1 4 5 0  C F M 7 5 0  C F M 4 5 0  C F M

Duct Sizes
M a i n s

B r a n c h
8 ” x 3 0 ”

5 -6 ”
8 ” x 1 8 ”

5 ”
8 ” x 1 0 ”

3 -4 ”

Annual Energy $$$ $ 4 ,9 0 0 $ 2 ,6 5 0 $ 1 ,9 5 0

NZ/r Homes are LOW LOAD - Typical 2,300 sqft house:
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Heating and Cooling Systems Selection 

 RIGHT SIZED systems 
(and part load with modulation)

 Natural gas or all-electric?
 Fan and Motor Efficiency
 Simplicity of controls 

(key for fuel switching and backup 
systems)

 Smart controls
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Questions

Wil Beardmore
Bluewater Energy

Andy Oding
Building Knowledge Canada Inc.

Peter Darlington
Solar Homes Inc.

Lauren Lipka
NB Power

Toby Smith
Building Knowledge Canada Inc.
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