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LEEP –Spring Training Update

Overview of LEEP activities and 
focus on upcoming LEEP products

Patric Langevin, LEEP Facilitator and Technical Lead
Natural Resources Canada, CanmetENERGY 

Monday April 15th, 2019

Hockley Valley, Ontario
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LEEP’s Purpose
Home Energy 
Performance

NZE - NZE-R

New Code 
Reqs.

&

Housing 

Programs

BC 9.36

LEEP was developed with the building industry to…

Reduce your time and risk in finding and trying 
innovations that can help you build higher 
performance homes better, faster and more 
affordably.

“LEEP assists with bringing 
innovation into the market in 

a well thought out and 
responsive way.” 
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2018/19 LEEP Delivery - Overview
• 30 High performance LEEP field trials completed in BC

• Enabled over 1000 industry participants to learn about new technological advances at various LEEP 1 and 2 day events in 7 Provinces.

• 3 LEEP Innovation Exchanges (Prince George, Kelowna, Vancouver – all 1 day events)

– Presentations on field trials learnings - 27 from builder volunteers on field trial results + 3 energy advisors on integrated design + 3 on high 
performance envelopes building science + 3 on mechanical sizing and design 

• 3 LEEP Technology Forums (Surrey – 2 day, Victoria – 2 day, Nanaimo – 1 day)

– 8 manufacturer presentations, expert envelope and mechanical system presentations, HTAP Presentation

– High builder interest in participating in second round of LEEP field trials

• 4 LEEP for Renovators Pilot Events (all in London – 2 renovator planning workshops + 2 Technical Forums (Envelopes and Mechanicals)

– Technical presentations on the Why and the How of DEEP energy renovation (Whole home, envelope, mechanicals)  + 

– 9 Manufacturers developed and presented solutions for deep energy retrofit  – 4 on Envelope Systems  plus 5 on mechanicals systems

– Brought stakeholders together for a Fanshawe College proposed Deep Energy Retrofit deploying 5 competing approaches.

• 5 LEEP Gas Mechanical Forums (Toronto, Saskatoon, Regina, Edmonton, Calgary)

– Added new sections and finalized the Master Planning & Decision Guide for Gas Mechanical Systems

– Developed an accompanying tool and mechanical designers in 9 cities are using it and providing feedback

– 5 Manufacturers upgraded offerings and presented solutions.

– Developed 3 expert local panels and demonstration providers brought up to speed for delivery in these markets

• 4 LEEP Atlantic Canada Builder Planning Workshops (St. Johns, NL, Halifax, NS, Charlottetown, PEI, Fredericton, NB)

– Updated base case home and materials for Atlantic market and HTAP presentation, and locally selected technologies

(Technology forums and workshops to follow in 2019/2020)

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017
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The Big LEEP Takeaways - 2018
1. Integrated design rarely happens, but is crucially 

important in high performance housing. ($10, $100, 
$1000 rule)

2. High performance wall systems are challenging. 
(inboard/outboard ratios, vapour permeable/vapour 
closed, vapour retarders, vapour barriers) 

3. Mechanical system sizing is essential, 3rd party 
mechanical design preferable, coordination essential! 

4. PV System cost of continues to drop. ($2.50 - $3.00 
per watt)

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

1 – Integrated Design
1. Integrate the new 

technologies/systems 
into the design from the 
very beginning with the 
support of your client 
and designer;

2. Make sure your Team 
clearly understands the 
systems and pays 
attention to the details;

3. Ensure the client and 
Team are realistic about 
what the technology 
outcomes are expected 
to be;
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2 - High Performance Wall Systems
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 Double 2x4 wall with blown cellulose, 
dual air barrier, exterior insulation

 Metric U-value of 0.097 W/m2K
(approximately R-59)
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25

NRCan Net Zero Energy Wall Guidelines

• Series of 4 Building Science Guidelines being 
developed for 4 common near net zero 
ready wall systems, R-25 to R-40 range (e.g. 
2-6” of exterior insulation on 2x6) 

• Covers design & construction considerations

• Provides Effective R-value Tables

• Commentary on building Science guidance 
(Air, Vapour, Water) for each and rationale

• Includes cladding attachment fastener 
tables

• costing information 

• installation checklists

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

2 – Mechanical System Sizing and Design:

Housing is changing

• More energy efficient construction

• Lower design heating loads

• More open concept and tall homes 

• More attached homes

• Larger windows

• Greater customer expectations

Mechanical systems need to adapt

26
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LEEP FIELD TRIALS & F280-12

RULE OF THUMB F280-12 OVERSIZE

HEATING 64,656 BTU 31,126 BTU 107%

COOLING 43,104 BTU 26,440 BTU 57%

SONBUILT HOMES

RULE OF THUMB F280-12 OVERSIZE

HEATING 71,655 BTU 47,265 BTU 52%

COOLING 47,265 BTU 69,884 BTU 22% undersized

BLACKFISH HOMES

RULE OF THUMB F280-12 OVERSIZE

HEATING 72,945 BTU 36,691 BTU 98%

COOLING 58,356 BTU 38,045 BTU 53%

INSIGHTFUL HEALTHY HOMES

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

HVAC Contractor #1:

$45,000 – 100,000 BTU Furnace & HRV with  4 ton A/C

HVAC Contractor #2:

$75,000 – 60,000 BTU Furnace, HRV & 3 ton Heat Pump, 2 zones

HVAC Contractor #3:

$36,000 – Forced Air Furnace & A/C… Size not Disclosed

Buddy with Free Advice:

$25,000 – Radiant, with no HRV (just open windows), no A/C needed.

TYPICAL QUOTE DILEMMA
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Business-as-usual practices create “issues” for all stakeholders

Stakeholder Gas heat + A/C system – example “issues”

Homeowners Rooms and floors that are too hot or too cold in their NEW home.
Lost and unusable space due to box-outs and floor register placements.

Builders Comfort complaints.  After-hours call backs.  Hard to fix.  Potential 
damage to reputation. Mechanicals bulkheads, box-outs and venting. 

Designers Design services rarely used. When used, last in and ‘bare-bones’ designs 
needed ‘yesterday’. Incomplete info. from builder requires assumptions.

Contractors No specs. Need to ‘wing it’ / use rules-of-thumb.  When things go wrong, 
the contractor is usually blamed.  No margin in price to fix.  

Manufacturers Large brands have focussed on retrofit market 
with double the sales volume and better profit margins.  

29

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

New Guide
Simplifying decision making

for better mechanicals

Offers incremental solutions for all new homes 
(13 pre-design decisions plus discussion of issues, 61 pages).

Gives designers / contractors ‘permission’ to 
proceed with “better-fit” designs.

Can make decisions that apply to an entire 
subdivision in about 1 hour.

Companion Spreadsheet Tool helps focus 
attention quickly on design options that 
will make a difference.

30
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Canadian Guide Trial

• Eight designers worked with 
~40 home builders

• Examples from 5 provinces

• Range of housing types 
and sizes

31
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Duct Design Results from Guide Trial
32
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Results from Guide Trial – Details (4 of 5) 
33

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017
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WHAT DID WE DO IN OUR LEEP HOME?

Determined Mechanicals 
using F280-12 Standard

Smart Duct System & 
Heat Pump

Thermal Image Scan 
Prior to Completion

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

Key Takeaways on Mechanicals
1. Make sure your Team and mechanical trade 

clearly understands the technology and pays 
attention to the details;

2. Make sure you understand your clients goals 
around thermal comfort, system noise, and 
intimate relationship between the right sized 
equipment and the final performance 
outcomes of the home.

3. Engage with trades that are genuinely keen to 
participate and benefit from the new 
technology;

4. Ensure the client and Team are realistic about 
what the technology outcomes are expected to 
be;
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Placeholder – Consumer HVAC 

Guide

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

PV Systems are a cost competitive 

Energy Conservation Measure NOW!
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Selling Solar House vs. Net Zero

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017
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Builder Decision Guide for Solar PV Systems

Offers incremental solutions for all new homes 
(10 pre-design decisions and considerations plus 
discussion of issues).

Can make decisions with a solar professional 
that apply to a home in less than one hour.

Provides background information required to 
support better builder decisions on why, where 
and what application of solar PV for your 
project.  



4/17/2019

26

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

#1
Let’s look at the input 
used in our Energy 
Efficient Technology 
Cost Optimization Tool
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Base Case Home
• Approx 2750 sq ft on three floors, with walk out basement 

• Electric Baseboard heaters & 96% AFUE Natural Gas Furnace

• Basic HRV 65% heat recovery @ 0 degrees C

• Electric 40 Gallon HWT & 0.67 EF Natural Gas Tank

• Main walls: 2x6 @ 16 o.c. R20 batt with 1” EPS sheeting

• Foundation: 8” concrete, 2x4 @ 16 o.c. 2” off foundation, R20 batt

• Interior sealed poly vapor & air barrier

• 1.5 air changes per hour @ 50 pascals

• Double glazed windows with argon gas and low e coating
and insulated spacers

• Weather file for energy model: Fredericton, New Brunswick 

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

Looking at results in 3 climate zones

with updated regional costs

Climate Zone 4 (Vancouver 2850 HDD)

Climate Zone 5 (Toronto 3520 HDD) 

Climate Zone 6 (Halifax 4000 HDD)
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#2
What will it cost to build?

Estimating the cost of reaching various performance 
targets using different technology pathways (clusters 
of technologies)

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

Builders define 
the costs…
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Builders define 

the costs…

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

Decide which technologies 

you want to include

• Builder/EA can toggle either 
yes or no for each technology 
option. 

• Or, can specify discreet 
assembly to include (i.e. EPS, 
XPS, MWB, double stud)
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#3
What will it cost to own?

Energy 
Costs

Payments on interest and principle for 
upgrades (4%, 25 yrs)

Total 
Costs = +

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

Set performance 

target, local 

energy cost, and 

financing costs

1. Select performance 
target from the list

2. Enter cost of NG and 
Electricity

3. Define financing 
costs

4. Additional soft costs

1

2

3

4
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#4
Some examples of 
technology pathways 
that reach NZE and 
NZE Ready

1. Halifax

2. Toronto
3. Vancouver

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

LEEP Costing Comparisons to Base
1. Halifax (Climate Zone 6, 4000 HDD)

LEVEL

1. NET ZERO

2. NET ZERO READY

3. 20% <CODE

SCENARIOS

A = Lowest Cost Default

B = User Limited Options

Step 5 = BC Energy Step Code

Step 3 = BC Energy Step Code
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Scenario B: User Limited Options NZ & NZr

• 1.0 ACH or less

• Ceiling: R-60

• Walls: R-24 XPS or R-40 double stud (lowest cost)

• Below Grade: R-28 walls (stand-off w/EPS)

• U-value Windows: 1.1 or better

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

NZ/NZr Optimization & TEDI

• CHBA Net Zero

– 33% reduction in thermal energy demand

• TEDI: Thermal Energy Demand Intensity

– Annual heat loss (envelope & ventilation)

• BC Step Code

– TEDI target = compliance for heat loss
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Base

TEDI 75.2

Electricity $4560

Annual H/OCost $4560

A B Step 5

49.6 25 24.9 TEDI

$130 $130 $130 Electricity

$3,021 $3,146 $3,144 Annual H/O Cost

$50,713 $52,901 $52,880 Upgrade Cost

13.8 11.3 11.3 PV Size

NET ZERO Lesser of 10 Options Halifax Base

ACH: 3.5

Ceiling: R-49.2

Walls:  R-17.6

BGWalls: R-16.9

Subslab: None

U-value:  1.6

SHGC: 0.25

HRV: 60%

DWHR: No

DHW: Elec. Tank

Space: Elec BB

1

R-22

1.1

0.45

HPHW

ASHP

1

R-60

R-40

R-28

R-10 

1.1 

0.45

HPHW

ASHP

0.6

R-40

R-28

1.1

0.45

78%

HPHW

ASHP

ACH:

Ceiling:

Walls:  

BGWalls: 

Subslab:

U-value: 

SHGC:

HRV

DWHR

DHW

Space 

Available 

rebate:

$7000

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

A B Step 5

29.3 27 24.9 TEDI

$1,985 $1,948 $1,912 Electricity

$3,097 $3,160 $3,159 Annual H/O Cost

$19,507 $21,126 $22,169 Upgrade Cost

11.8 11.6 11.3 PV Size (future)

ACH: 3.5

Ceiling: R-49.2

Walls:  R-17.6

BGWalls: R-16.9

Subslab: None

U-value:  1.6

SHGC: 0.25

HRV: 60%

DWHR: No

DHW: Elec. Tank

Space: Elec BB

1

R-40

R-22

1.1

0.45

HPHW

ASHP

1

R-60

R-40

R-28

R-10 

1.1 

0.45

HPHW

ASHP

0.6

R-40

R-28

1.1

0.45

78%

HPHW

ASHP

ACH:

Ceiling:

Walls:  

BGWalls: 

Subslab:

U-value: 

SHGC:

HRV

DWHR

DHW

Space 

Available 

rebate:

$7000

NZ-Ready Lesser of 10 Options Halifax Base

Base

TEDI 75.2

Electricity $4560

Annual H/OCost $4560
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A B Step 3

47.1 47.2 46 TEDI

$3,631 $3,631 $3,504 Electricity

$3,916 $4,013 $3,761 Annual H/O Cost

$5,004 $6,692 $4,454 Upgrade Cost

108 to 86 GJ 108 TO 86 108 to 88.3 Energy Reduction

ACH: 3.5

Ceiling: R-49.2

Walls:  R-17.6

BGWalls: R-16.9

Subslab: None

U-value:  1.6

SHGC: 0.25

HRV: 60%

DWHR: No

DHW: Elec. Tank

Space: Elec BB

1

R-28

0.5

2.5

R-60

R-28

0.45

1.5

R-28

0.5

ACH:

Ceiling:

Walls:  

BGWalls: 

Subslab:

U-value: 

SHGC:

HRV

DWHR

DHW

Space 

Available 

rebate:

$2000

20%<Code Lesser of 10 Options Halifax Base

Base

TEDI 75.2

Electricity $4560

Annual H/OCost $4560

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

NZ NZr 50% red

36.2 33.1 34.3 TEDI

$130 $2,038 $2,335 Electricity

$3,287 $3,307 $3,342 Annual H/O Cost

$55,385 $22,219 $17,665 Upgrade Cost

12.6 12.2 not targetted PV Size

ACH: 3.5

Ceiling: R-49.2

Walls:  R-17.6

BGWalls: R-16.9

Subslab: None

U-value:  1.6

SHGC: 0.25

HRV: 60%

DWHR: No

DHW: Elec. Tank

Space: Elec BB

0.6

R-24

R-28

1.1

0.45

HPHW

ASHP

1.0

R-60

R-24

R-28

1.1

0.45

HPHW

ASHP

1.0

R-60

R-24

R-28

1.1

0.45

HPHW

ASHP

ACH:

Ceiling:

Walls:  

BGWalls: 

Subslab:

U-value: 

SHGC:

HRV

DWHR

DHW

Space 

Available rebate:

NZ/NZr = $7000

50%<Code = $5000

R20+2”XPS 1.0 ACH/Lowest TEDIHalifax Base

Base

TEDI 75.2

Electricity $4560

Annual H/OCost $4560
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LEVEL

1. NET ZERO

2. NET ZERO READY

3. 50% Savings

SCENARIOS

LEEP Costing Comparisons to Base
2. South Western Ontario (Climate Zone 5, 3520 HDD)

A = Lowest Cost Default

B = User Limited Options

C = 50% Savings (w/ 
User Limits)

Bonus Fun = 20% 
Savings

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

NZ/NZr Optimization & TEDI

• CHBA Net Zero

– 33% reduction in thermal energy demand

• Keeping in Mind Roof area of 800 Ft2

• Residential PV Threshold 10 KW System

• TEDI: Thermal Energy Demand Intensity

– Annual heat loss (envelope & ventilation)



4/17/2019

36

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

B: User Limited Options NZ & NZr
• 1.5 ACH or lower

• Ceiling: Unchecked R80

• Walls Above Grade: Choose from following Types

R22+1” XPS / R20+1.5” XPS / R20+3” XPS 

• Walls Below Grade: Choose from following Types

R20+2”MWB / R22+3”MWB 

• U-value Windows: 1.1 or better

• Under slab- R10 or Higher

• 10 KW PV (Res. Threshold)

• Primary Space Heating: Unchecked the following

Geo-thermal, Combo Heating, Nat. Gas Furnace

• Assumed Water Heaters are rentals.

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

Base

TEDI 67.3

Electricity

Natural Gas 

Total Energy

$1252

$595

110 GJ

Annual H/OCost $1847

A B
50 % 

Savings

39.9 37.6 35.8 TEDI

$72

$0

44.4GJ

$72

$0

43.7 GJ

$2071

$0

51.4 GJ

Electricity

Gas 

Total Energy GJ

$2,858 $2,914 $3,101 Annual H/O Cost

$48,880 $49,845 $18,066 Upgrade Cost

11.2 11 --- PV Size

NET ZERO (NZE) ScenarioToronto Base

ACH: 3.5

Ceiling: R-39.2

Walls:  R-17.6

BGWalls: R-16.9

Subslab: 0

U-value:  1.6

SHGC: 0.25

HRV: 60%

DWHR: No

DHW: NG. 0.67EF

Space: 96% ECM 

Furnace

1

R39.2

R20+1.5” EPS

R22+2” EPS

R10

1.1

0.45

60%

None 

HPHW

Cold-Climate 

ASHP

1.5

39.2

R-20+1.5” XPS

R-20+3” MWB

R20

1.1

0.45

60%

60”

HPHW +DWHR

ASHP

ACH:

Ceiling:

Walls:  

BGWalls: 

Subslab:

U-value: 

SHGC:

HRV

DWHR

DHW

Space 

1

R-39.2

R-20+1.5” XPS

R-20+2” MWB

R-10 

1.1 

0.45

60%

None

HPHW

Cold-Climate 

ASHP
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A B
50 % 

Savings

29.2 29.2 35.8 TEDI

$1641

$56

46.4GJ

$1641

$56

46.4 GJ

$2071

$0

51.4 GJ

Electricity

Gas 

Total Energy GJ

$2,913 $2,948 $3,101 Annual H/O Cost

$21,333 $21,949 $18,066 Upgrade Cost

11.7 11.7 --- PV Size (future)

0.6

R60

R-20+1.5”XPS

R-20+3.5 EPS

R10

1.1

0.45

60%

None 

Cond. Tank 

0.95EF 

CCASHP

0.6

R60

R-20+1.5”XPS

R-22+3” MWB

R10

1.1

0.45

60%

None 

Cond. Tank 

0.95EF 

CCASHP

ACH:

Ceiling:

Walls:  

BGWalls: 

Subslab:

U-value: 

SHGC:

HRV

DWHR

DHW

Space 

NZ-Ready Scenario (NZR)
Base

TEDI 67.3

Electricity

Natural Gas 

Total Energy

$1252

$595

110 GJ

Annual H/OCost $1847

ACH: 3.5

Ceiling: R-39.2

Walls:  R-17.6

BGWalls: R-16.9

Subslab: None

U-value:  1.6

SHGC: 0.25

HRV: 60%

DWHR: No

DHW: NG. 0.67EF

Space: 96% ECM 

Furnace

Toronto Base

1.5

39.2

R-20+1.5” XPS

R-20+3” MWB

R20

1.1

0.45

60%

60”

HPHW +DWHR

ASHP
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20 % 

Savings

50 % 

Savings

67.3 35.8 TEDI

$1471

$26

81.6 GJ

$2071

$0

51.4 GJ

Electricity

Gas 

Total Energy GJ

$2,474 $3,101 Annual H/O Cost

$12,885 $18,066 Upgrade Cost

n/a --- PV Size

2.5

R60

R-22+1”XPS

R-20+1.5” XPS

0

1.1

0.45

78%

No

Cond. Tank .95EF 

96% ECM-Furnace

ACH:

Ceiling:

Walls:  

BGWalls: 

Subslab:

U-value: 

SHGC:

HRV

DWHR

DHW

Space 

Energy Star / Net Zero
Base

TEDI 67.3

Electricity

Natural Gas 

Total Energy

$1252

$595

110 GJ

Annual H/OCost $1847

ACH: 3.5

Ceiling: R-39.2

Walls:  R-17.6

BGWalls: R-16.9

Subslab: None

U-value:  1.6

SHGC: 0.25

HRV: 60%

DWHR: No

DHW: NG. 0.67EF

Space: 96% ECM 

Furnace

Toronto Base

1.5

39.2

R-20+1.5” XPS

R-20+3” MWB

R20

1.1

0.45

60%

60”

HPHW +DWHR

ASHP
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LEVELS OF PERFORMANCE:

1. NET ZERO

2. NET ZERO READY

3. BC Energy Step Code Level 3

SCENARIOS:

Lowest Cost Default

User Limited Options

BC Energy Step Code Level 3

LEEP Costing Comparisons to Base
3. BC Lower Mainland (Climate Zone 4, 2850 HDD)
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User Limited Options NZ & NZr

• 1.0 ACH or less

• Ceiling: R-60

• Walls: R-24 XPS or R-40 double stud (lowest cost)

• Below Grade: R-28 walls (stand-off w/EPS)

• U-value Windows: 1.1 or better
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Base Case (natural gas)

EnerGuide (GJ) 87

TEDI 44

Electricity/Gas $1019/$686

Annual H/O Cost $1705

Lowest Cost User Limits Step 3

54 54 54 EnerGuide (GJ)

29 15 29 TEDI

$-272/$289 $-272/$289 $-272/$289 Electricity/Gas

$4,435 $4,610 $4,435 Annual H/O Cost

$77,500 $80,500 $77,500 Upgrade Cost

17.1 16.8 17.1 PV Size (kW)

NET ZERO Lesser of 10 Options Vancouver Base

ACH: 3.5

Ceiling: R-39.2

Walls:  R-17.6

BGWalls: R-16.5

Subslab: None

U-value:  1.6

SHGC: 0.25

HRV: 60%

DWHR: No

DHW: NG tank 0.67EF

Space: NG furnace 96% AFUE

1

R-39

R-17.6

R-28

R-0

1.6

0.50

60%

60”

NG tank 

ASHP

1

R-60

R-24

R-28

R-0 

1.1 

0.45

60%

None

NG tank

Elec baseboard

1

R-39

R-17.6

R-28

R-0

1.6

0.50

60%

60”

NG tank 

ASHP

ACH:

Ceiling:

Walls:  

BGWalls: 

Subslab:

U-value: 

SHGC:

HRV

DWHR

DHW

Space 

Available rebate 

from FortisBC:

$2000 for Step 3 IF 

Natural Gas 

heating and DHW.  

$4000 for Step 4, 

$8000 for Step 5.
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Lowest Cost User Limits Step 3

54 54 54 EnerGuide (GJ)

30 15 29 TEDI

$1,433/$289 $1,407/289 $1,433/$289 Electricity/Gas

$2,712 $2,913 $2,712 Annual H/O Cost

$17,373 $21,350 $17,373 Upgrade Cost

17.1 16.8 17.1 PV Size (kW)

ACH: 3.5

Ceiling: R-39.2

Walls:  R-17.5

BGWalls: R-16.9

Subslab: None

U-value:  1.6

SHGC: 0.25

HRV: 60%

DWHR: No

DHW: NG tank 0.67EF

Space: NG furnace 96% AFUE

1

R-40

R-16.5

R-28

R-0

1.6

0.50

60%

60”

NG 

tank

ASHP

1

R-60

R-24

R-28

R-0 

1.1 

0.45

60%

None

NG tank

Electric 

baseboard-

needs cooling

ACH:

Ceiling:

Walls:  

BGWalls: 

Subslab:

U-value: 

SHGC:

HRV

DWHR

DHW

Space 

NZ-Ready Lesser of 10 Options Vancouver Base
Base Case (natural gas)

EnerGuide (GJ) 87

TEDI 44

Electricity/Gas $1019/$686

Annual H/O Cost $1705

1

R-40

R-16.5

R-28

R-0

1.6

0.50

60%

60”

NG 

tank

ASHP
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Lowest Cost User Limits

79 66 EnerGuide (GJ)

24 13 TEDI

$1,129/$602 $1,653/$334 Electricity/Gas

$2,754 $3,260 Annual H/O Cost

$17,900 $22,339 Upgrade Cost

- - PV Size (kW)

ACH: 3.5

Ceiling: R-49.2

Walls:  R-17.6

BGWalls: R-16.9

Subslab: None

U-value:  1.6

SHGC: 0.25

HRV: 60%

DWHR: No

DHW: Elec. Tank

Space: Elec BB

1

R-80

R-16.5

R-28

R-0

1.6

0.5

60%

60”

NG tank

NG 

furnace, 

96% AFUE

1

R-60

R-24

R-28

R-0

1.1

0.45

60%

60”

NG tank

Electric base board

ACH:

Ceiling:

Walls:  

BGWalls: 

Subslab:

U-value: 

SHGC:

HRV

DWHR

DHW

Space 

Step Code Level 3 Lesser of 10 Options Vancouver Base
Base Case (natural gas)

EnerGuide (GJ) 87

TEDI 44

Electricity/Gas $1019/$686

Annual H/O Cost $1705
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ATLANTIC

BASE

ATLANTIC

UPGRADE

ONTARIO 

BASE

ONTARIO

UPGRADE
BC BASE

BC

UPGRADE

75.2 49.6 67.3 24.5 44 29 TEDI

$4560 $130

$1252

$595

110 GJ

$72

$0

39.6 GJ

$1,705

87 GJ

$17

54 GJ
Electricity/NG

$4560 $3,021 $1847 $2,944 $1705 $4,435 Annual H/O Cost

N/A $50,713 N/A $50,377 N/A $77,500 Upgrade Cost

N/A 13.8 N/A 10.1 N/A 17 PV Size

NET ZERO ENERGY – LOWEST COSTS ATLANTIC, ONT, BC

ACH: 3.5

Ceiling: R-49.2

Walls:  R-17.6

BGWalls: R-16.9

Subslab: None

U-value:  1.6

SHGC: 0.25

HRV: 60%

DWHR: No

DHW: Elec. Tank

Space: Elec BB

3.5

R-39.2

R-17.6

R-16.9

None

1.6

0.25

60%

No

NG. 0.67EF

96% Furnace

3.5

R-39.2

R-17.6

R-16.9

None

1.6

0.25

60%

No

NG. 0.67EF

96% Furnace

1

R-49.2

R-17.6

R-22

None

1.1

0.45

60%

No

HPHW

ASHP

1

R-39.2

R-17.6

R-28

None

1.6

0.50

60%

60”

NG 0.67 EF 

ASHP

1

R39.2

R20+1.5” EPS

R22+2” EPS

R10

1.1

0.45

60%

None 

HPHW

CCASHP
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ATLANTIC

BASE

ATLANTIC

UPGRADE

ONTARIO 

BASE

ONTARIO

UPGRADE
BC BASE

BC

UPGRADE

75.2 29.3 67.3 36 54 29 TEDI

$4560 $1,985

$1252

$595

110 GJ

$1832

$56

51.3GJ

$1,705

87 GJ
$1,722 Electricity/NG

$4560 $3,097 $1847 $2,683 $1705 $2,712 Annual H/O Cost

N/A $19,507 N/A $13,958 N/A $17,373 Upgrade Cost

N/A 11.8 N/A 13 N/A 17.1 PV Size (future)

NZ-Ready ENERGY – LOWEST COSTS ATLANTIC, ONT, BC

ACH: 3.5

Ceiling: R-49.2

Walls:  R-17.6

BGWalls: R-16.9

Subslab: None

U-value:  1.6

SHGC: 0.25

HRV: 60%

DWHR: No

DHW: Elec. Tank

Space: Elec BB

3.5

R-39.2

R-17.6

R-16.9

None

1.6

0.25

60%

No

NG. 0.67EF

96% Furnace

3.5

R-39.2

R-17.6

R-16.9

None

1.6

0.25

60%

No

NG. 0.67EF

96% Furnace

1

R-49.2

R-40

R-22

None

1.1

0.45

60%

No

HPHW

ASHP

1

R39.2

R-22+1”XPS

R-22+1”XPS

R0

1.1

0.45

60%

None 

Cond. Tank 0.95EF

ASHP

1

R-39

R-17.6

R-28

R-0

1.6

0.50

60%

60”

NG tank 

ASHP
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Next Steps on Costing

• Testing/refinement of spreadsheet tool 
(spring/summer)

• Pilot costing workshop (June 2019 in BC)

• Atlantic Canada workshop trial (Fall 2019)


