
WORKSHOPS PLANNED ACROSS CANADA

 Fall 2024: CHBA delivering 7 sessions in ON, 4 across 
the Prairies, 3 in BC, 4 in YK and 2 in the Maritimes
 Sessions on envelopes, mechanicals, windows, 

resilience and heat pumps offered through local HBAs
 Contact Kay Parkes-Blanc Program Coordinator for 

LEEP for more information!

LEEP RESPONDS TO MARKET NEEDS

 Your feedback today helps us adapt content and meet 
builder needs across the country!

CHBA led LEEP events coming to a region near you



Kay Parkes-Blanc
Project Coordinator, LEEP

613.230.3060 x243
Khadijah.Parkes-Blanc@chba.ca

QUESTIONS & CONTACT

mailto:Khadijah.Parkes-Blanc@chba.ca


CHBA’s Net Zero Leadership Summit
Local Energy Efficiency Partnerships
Air Source Heat Pumps for High Performance Homes

June 10, 2024 - Vancouver
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By the end of today’s session, you will have:

 Learned about best practices for successful heat pump integration into net 
zero new builds

 Identified new technologies and products to improve the performance of a 
local case study home

 Accessed new NRCan Tools for decision making in collaboration with your 
mechanical trades
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Agenda for today

20
min

30
min

Welcome! Who & What is LEEP?
NRCan

PANEL: Builder challenges with heat pumps in high performance housing
Panelists

30

7:30-8:30 BREAKFAST 12:15-1:15 LUNCH

30

10:30-10:45 BREAK

An Introduction to NRCan’s NEW ASHP Sizing & Selection Tool
min NRCan

Ductwork: best practices and solutions for new housing
min Rob Pope - Ecolighten

30
min

60
min

PANEL: Challenges with ductwork & distribution system design
Panelists

Sizing heat pumps: Equipment selection & optimization
NRCan & Rob Pope - Ecolighten

30
min

Controls systems: Best practices in operation for thermal comfort & performance
Rob Pope - Ecolighten

75 Manufacturer Presentations + Q&A
min Daikin, Mitsubishi & Panasonic

3:00-3:15 BREAK

30
min

PANEL: Challenges with heat pump controls & operation
Panelists

30
min

Let’s recap: System selection best practices
NRCan

30 Closing Remarks & What’s next?
min NRCan

4:30 WRAP UP



What is LEEP?
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Local Energy Efficiency Partnerships
We work with Canadian industry to make homes more resilient, energy efficient and 
affordable in the face of climate change.
LEEP reduces industry time & risk in adopting new technology and building innovations.

We’ve been in 
operation for 

15 years

We host

50–60
events per year

50+
manufacturers

We’ve worked with

10 25+
provinces municipalities
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Who is in the room today? Tell us what 
city you're from!

ⓘ Start presenting to display the poll results on this slide.



High 
Performance 

Builders

Net Zero 
Builders

Future 
codes

Code 
minimum

Where is the homebuilding industry heading?

Most homebuilders are here

Code-minimum homes, focus on mass-market 
saleability and costs. Limited adoption of or 
interest in efficiency or performance, fossil 
fuel appliances are common



High 
Performance 

Builders

Net Zero 
Builders

Future 
codes

Code 
minimum

Where is the homebuilding industry heading?

Some homebuilders are here

Programs, incentives and other short-term 
funding may lead to adoption of higher 
efficiency measures but limits long 
integration and “whole home” design.



High 
Performance 

Builders

Net Zero 
Builders

Future 
codes

Code 
minimum

Where is the homebuilding industry heading?
Very few builders today

Many are in the room today! Focus on energy 
efficiency, higher tiers of code, electrification and 
house-as-a-system design.



High 
Performance 

Builders

Net Zero
Builders

Future 
codes

Code 
minimum

Heat pumps are a key component of the transition to net-zero, 
low-emission homes.
Pressures from future codes, programs and consumer demand continue to push the 
industry towards higher levels of performance, efficiency and resilience.

Growing focus on 
embodied and 

operational carbon

Integrate resiliency 
requirements to 
address extreme 
climate events

Growing pressure from 
utilities to manage 
peaks and electrical 

loads

Increasing efficiency 
and performance 

requirements with 
higher tiers of code



Design & Selection of Mechanical Systems is not a “once 
and done” step

UNCLASSIFIED - NON CLASS1IF5IÉ

A C T I V E  L I S T E N I N G  &  I M P L E M E N T A T I O N 
E X E R C I S E  N E E D E D

A PRESCRIPTIVE approach leaves decisions in the hands of 
trades & distributors.

Limited opportunity for design thinking or consideration of long- 
term needs

Assumes that lowest upfront costs are lowest overall costs – but 
may pay more down the road for performance, callbacks, etc.

-VS-

A COLLABORATIVE approach brings together trades, mechanical 
designers and builders, right from the start.

Whole-home approach considers both upfront costs as well as 
operating and emissions costs over time.

Focus on performance and long-term outcomes for builders,
homeowners, grid, etc.

The initial upfront cost of this system is slightly more than a 
traditional system – and I do mean slightly. But with the fewer 
customer comfort complaints on the backend, we are spending 
less time, less service calls, less cost, going out to address 
those concerns on the back end. So we do feel that that cost 
recovery is coming in the form of soft costs on the end.

Brian Watters
Construction Manager, Daytona Homes
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16Key steps to facilitate best practices in HVAC Design & 
Installation

1 2 3 4 5 6 7

8910111213

F280 HL/HG LOADSPRODUCT SELECTIONUTILITY RATESDEHUMIDIFICATIONGHG, COST, ENERGY 
COMPARISON

DUCT SEALING

DISCOVERY CONFIGURATION SIZING APPROACH SUPPLY OUTLET DUCT SIZING CHOOSE ZONING RETURN DUCT
APPROACH DESIGN



Let’s look at our case study home (Climate Zone 5)
UNCLASSIFIED - NON CLASS1IF7IÉ

HOME CHARACTERISTICS
Heating load Cooling Load

Zone 1 (Basement): 11,076 BTU/h 7,756 BTU/h

Zone 2 (Main floor): 9,535 BTU/h 9,983 BTU/h

Zone 3 (Second Floor): 9,383 BTU/h 10,002 BTU/h

29,933 BTU/h (2.49 Ton) 27,441 BTU/h (2.29 Ton)

NET ZERO SPECIFICATIONS
Air Tightness 1.5 ACH50

Attic R60

BUILDER GOALS: Walls R22+10continuous
Basement R22+10continuous

❑ Achieve NZ standard Exposed Floor R40
❑ Improve home thermal comfort Windows Double R4, 0.6 SHGC, 10.6% of wall area

❑ Manage costs Ventilation 75% Efficiency-HRV
Heating & Air Conditioning ??

Design Temperature -23ºC
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Group Discussion
What type of heating system would you install in this home?

TYPE

SIZE

CONFIGURATION 

OTHER
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Coming up next: Panel discussion on Builder challenges 
with heat pumps in high performance housing

ANDY ODING
Vice President, Building Science

Building Knowledge Canada

ROB POPE
Co-founder, Mechanical Designer

Ecolighten Energy Solutions

NATHAN STONE
Managing Partner

Odessa Group

SHAY BULMER
Owner, General Manager

Northern Homecraft



THANK YOU
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Panel Session: Industry Challenges

June 10, 2024 - Vancouver
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New Air Source Heat Pump Sizing & 
Selection App
June 10, 2024 – Vancouver 
Jérémie Léger – LEEP 
Sneha Bernard – LEEP



NRCan’s ASHP Sizing & Selection App
UNCLASSIFIED - NON CLA2SSIFIÉ

01 What is the ASHP Sizing & Selection App?
• Let’s recap on the builder issues
• How can the app assist in selecting better systems

02

03

Demo of the New Web App
• Why should builders care?
• How to use it in IDP?
• Let’s explore on today’s case study home…
• Builder activity on the steps

Today’s Agenda Through the Lense of the HP App

04 Key Takeaways



What is the ASHP Sizing & 
Selection App?
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We heard from you…

UNCLASSIFIED - NON CLASSI4FIÉ

Common issues with HVAC design and performance:
 Experiencing overheating on shoulder season in some rooms (room over garage, second floor

rooms)
  Placement of outdoor unit is a challenge in urban environments with noise complaints and 

bylaws restricting locations
 Wall space for mechanicals and other trades is limited
 Keeping cost low to remain competitive
 Frequent call backs with underperforming systems

Leverage the NRCan ASHP Sizing & Selection App to resolve 
key issues on performance



Mechanical systems don't sell homes, but their 
outcomes can

UNCLASSIFIED - NON CLASSI5FIÉ

Install + Operating Cost

Greenhouse Gas Emissions

Energy Use

Achieving comfort
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How do you typically make decision on selecting mechanical 
equipment, e.g. rely on HVAC contractor, rely on HVAC 
designer, seek advice from industry forums...?

ⓘ Start presenting to display the poll results on this slide.



The ASHP Sizing & Selection Tool allows you to select systems 
based on more than just lowest cost
Facilitate a step-by-step conversation with HVAC trades, designers, and builders to resolve challenges & 
communicate outcomes:

 System sizing & product selection: Access an extensive library of products including all leading brands to select
equipment most appropriate for your new builds

 Energy & GHG Savings: Compare savings, costs and emissions across different products and configurations to 
better communicate with homeowners

 Controls: Optimize controls settings for ease of use, thermal comfort and cost-effectiveness

UNCLASSIFIED - NON CLASSI7FIÉ
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Does business as usual actual get you to optimal 
outcomes?

 Save $$$ on upfront HVAC design
 Lowest cost equipment may win the bid
 Tried & true solutions reduce (perceived) 

risks
 Limits complications for operations & 

maintenance for buyers

B U S I N E S S A S  U S U A L C O L L A B O R A T I V E A P P R O A C H

 Long term savings with reduced
ductwork & labour costs

 Systems optimized for long term 
performance and costs

 New systems and product availability
expand options for homeowners

 Optimize utility & GHG savings, limit 
reliance on back up systems
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Selecting a heat pump without
collaborative HVAC design is like…

Walking into a car dealership without specifying
… what you’ll be using your car for
… where you’ll be driving it
… how big your family is
… your fuel efficiency requirements
… what your price point is
… whether you even know how to drive it!

You could end up with…

-OR-

-OR-



Let’s look at our case study home (Climate Zone 5)
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HOME CHARACTERISTICS
Heating load Cooling Load

Zone 1 (Basement): 11,076 BTU/h 7,756 BTU/h

Zone 2 (Main floor): 9,535 BTU/h 9,983 BTU/h

Zone 3 (Second Floor): 9,383 BTU/h 10,002 BTU/h

29,933 BTU/h (2.49 Ton) 27,441 BTU/h (2.29 Ton)

NET ZERO SPECIFICATIONS
Air Tightness 1.5 ACH50

Attic R60

BUILDER GOALS: Walls R22+10continuous
Basement R22+10continuous

❑ Achieve NZ standard Exposed Floor R40
❑ Improve home thermal comfort Windows Double R4, 0.6 SHGC, 10.6% of wall area

❑ Manage costs Ventilation 75% Efficiency-HRV
Heating & Air Conditioning ??

Design Temperature -23ºC
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1213 Steps to facilitate better HVAC design – we’ll be 
working through these steps throughout the day

1 2 3 4 5 6 7

8910111213

F280 HL/HG LOADSPRODUCT SELECTIONUTILITY RATESDEHUMIDIFICATIONGHG, COST, ENERGY 
COMPARISON

DUCT SEALING

DISCOVERY CONFIGURATION SIZING APPROACH SUPPLY OUTLET DUCT SIZING CHOOSE ZONING RETURN DUCT
APPROACH DESIGN
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Group Discussion
Let’s explore how we can modify our “business as usual” practices

Step Current Interested to explore
1

2

3

4

5

6

7

8

9

10

11

12



Demo: NRCan’s Air Source Heat Pump 
Sizing and Selection Tool

UNCLASSIFIED - NON CLASS1IF4IÉ

Before beginning, you will need:
 The whole home design heating and cooling load of the home
 Be ready to discuss past issues and goals for the project
 Understand market challenges and what is motivating sales

NRCan’s ASHP Sizing & Selection App

https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fnrcan-qa-heatpump-frontend.azurewebsites.net%2Fprojects&data=05%7C02%7Csneha.bernard%40NRCan-RNCan.gc.ca%7Cc50a4bc375904e5dc15b08dc88b66ff2%7C05c95b3390ca49d5b644288b930b912b%7C0%7C0%7C638535564344133256%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=PTq%2FTlVPZcea0XQGt%2BNgWj%2BQ23xfZO2jghku1mlen94%3D&reserved=0


15

How has a collaborative process with your 
trades affected your mechanical design?

ⓘ Start presenting to display the poll results on this slide.



Key takeaways
UNCLASSIFIED - NON CLASS1IF6IÉ

01

02

NRCan’s ASHP Sizing & Selection App provides data to support you selecting your
mechanical systems.
Better data -  leads to effective communication of performance
Careful selection through discussion leads to better performance – and fewer callbacks

Today we will walk through the steps of the app and explore how you can change your 
mechanicals to improve comfort, energy and cost performance
Coming up next:

Duct design option for improving comfort and reducing cost (step 4-8)
Load calculation and selecting systems for heating and cooling best performance (step 2, 3, 9, 10) 
Selecting you control approach to optimize for your goals (Step 11-12)
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Duct Design and Selection
Best practices to optimize for comfort

June 10, 2024 – Vancouver
Rob Pope – Ecolighten Energy Solutions
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Presentation Outline

01

02 HVAC Design with Forced Air Systems
• Builder Collaboration with HVAC Design

Introduction to Current Industry Landscape
• Current Industry Landscape and Practices

03 Utilizing NRCan’s Decision Guide and Tools



Current Industry Landscape
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Changing Technology
VRF, Cold Climate Heat Pumps

[Source: Fire & Ice Heating & Air Conditioning]

Consumer Climate
Motivated Homeowners for GHG Reduction

[Source: Forbes]

Regulatory & Political
Net-Zero Emissions in Canada by 2050 

2030 Emissions Reduction Plan: 40 - 45%
Reduction from 2005 Levels by 2030

[Source: canada.ca]
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Who currently provides your duct design 
for your new construction homes?

ⓘ Start presenting to display the poll results on this slide.



Current Practices
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Design: 
More coincidental 
than coordinated

Verification: 
Commissioning 

is infrequent

Load Calculations: 
Too often the 
“rule of thumb”



Enhanced Practices
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• Best practices in HVAC design start with code compliant F280-12 load calculations as the foundation 
on which all other HVAC decisions are dependent.

• Integrated and coordinated design between builders, architects/designers, mechanical designers and 
contractors will optimize the HVAC system performance within changes in housing form, style, design 
and construction that have impacted the mechanical needs of today’s housing.

LOAD CALCULATIONS:
CSA F280-12 Compliant

HVAC DESIGN:
Integrated design practices

VERIFICATION:
Start-up performance documented



Evolving Practices

UNCLASSIFIED - NON CLASSI7FIÉ

• HVAC design landscape is quickly evolving and driven by regulatory changes (e.g. Energy Step Code)
and new technologies. Adapting to these changes requires better building/design processes.

• Standardizing HVAC design information for purposes of compliance will encourage better practices by 
industry, and result in improved energy performance required by performance-based codes.

INSPECTIONS:
Verifying installation practices

MID-STAGE BLOWER DOOR
TESTING:

Confirm air tightness targets

STANDARDIZING HVAC
COMPLIANCE:

Harmonizing permitting 
requirements
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HVAC Design with 
Forced Air Systems
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HVAC Design – Builder Considerations

Typical home design is done without anticipation or planning for the home’s necessary HVAC system. It is 
imperative that builder/client needs, and project imperatives are established upfront. Consultation will help 
determine the most appropriate HVAC system for the project with respect to the following considerations:

• Housing Type – Low-rise attached houses and multi-level / single- 
storey houses.

• Financial – Budgets, value and costs/benefit.
• Compliance Requirements – Performance codes and HVAC design 

requirements unique to municipalities.
• Comfort & Health – Occupant expectations, indoor air quality and 

humidity controls.
• Design/Construction Coordination – Integrating HVAC with structural, 

architectural and interior design.
• Fuel Source & Systems – Gas, electric and geothermal. Forced air,

radiant or hybrid.



UNCLASSIFIED - NON CLASS1IF0IÉ

HVAC Design – Importance of Bid Specifications

VS

As performance requirements in new construction become more 
complex requiring increased collaboration, it is crucial that the entire 
project team have the same basis of project requirements.

Bid Specifications
• Support a quality HVAC system installation by providing clear 

instructions on the intent, performance and installation requirements 
of the project.

• Key components include:
• Equipment Schedule
• Standards of Practice, and
• Mechanical Design
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HVAC Design – Forced Air System: Ductwork Drawings

Forced air system duct designs are provided in single-line, two-line and 3D formats depending on 
project requirements that incorporate layouts into the architectural plans.

Single-Line Design Two-Line Design 3-Dimensional Design
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HVAC Design – Forced Air System: Drawing Example
Design Intent & 
Standards of 
Practice

Duct Design

Equipment Schedule

Mechanical Room 
Layout & Sections 
for clarity
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HVAC Design – Field Reviews

HVAC field reviews should take place at Start of Construction, During Construction 
(Mid-Stage) and at Completion.

• Prior to construction: Review HVAC design with the designer, installer and 
builder to check and make timely adjustments to the design if required.

• At mid-stage: Review & verify that the design and installation is coordinated 
with electrical, hydraulic, structural, and architectural design, and correctly 
installed as per the design directions. This should occur after rough-in ductwork 
and piping for HVAC system is in place and prior to covering walls and ceilings.

• Post-installation: Review & verify all installed equipment is properly 
commissioned, balanced and ready to use. This should occur at project 
completion but prior to occupancy.
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HVAC Design – Verification of Performance
Verifying in field HVAC system performance provides builders peace of mind knowing that 
industry regulations and standards of excellence will be met.

STEP 1
Mid-stage blower door testing 
to confirm air tightness targets 

will be met.

STEP 2
Duct sealing and visual 

inspection to confirm 
equipment installation meets 
design intent with appropriate 

standard of practice

STEP 3
Ensure start-up equipment 

procedures are followed and 
commissioning documented for 

homeowner.
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1513 Steps to Facilitate Best Practices in HVAC Design & 
Installation

1 2 3 4 5 6 7

8910111213

F280 HL/HG LOADSPRODUCT SELECTIONUTILITY RATESDEHUMIDIFICATIONGHG, COST, ENERGY 
COMPARISON

DUCT SEALING

DISCOVERY CONFIGURATION SIZING APPROACH SUPPLY OUTLET DUCT SIZING CHOOSE ZONING RETURN DUCT
APPROACH DESIGN

Steps 4 through 8 – Today’s Discussion on Ducting
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16Supply Outlet Approach

Option A:
Perimeter Supply

Option B:
Central Supply

Option C:
Hybrid Supply

Various duct distribution methods are all acceptable to achieve performance and depend 
typically on style of structure, aesthetics, and loads.
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17Duct Sizing

Option A:
Low

Option B:
Medium

Option C:
High

System style include low, medium and high velocities, each with their own set of benefits and 
compromises. The style of system should be discussed and determined before duct design.
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18Choose Zoning

18

Option B: 
One-zone 
per floor

Option C: 
Other zoning 

approach

Option A: 
Single-zone 

supply

Forced-air zoning is common, but does have limitations related to equipment fan modulating 
range and external static pressures. Zoning can be accomplished by zone damper controls, or 
multiple fan coils and or heads (such as wall cassettes). Zones can be delineated by floor, load, 
or area/room usage.
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19Return Duct Design

Option A:
Traditional return

Option B:
Simplified return

It is ideal to have return grilles in every room. However, this is not always possible due restraints 
such as budgets, structural restrictions, or aesthetic impact. A simplified return layout with fewer 
centralized grilles is the most common system, utilizing interior door undercuts, and transfer 
grilles when necessary. At the very least, there should be one return at each level.
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20Duct Sealing

Option A:
Seal supply ducts only

Option B:
Seal supply and return ducts

Sealing of all seams, elbow gourds, and joints ensures the air designed to reach of the registers 
will actually occur. Not sealing tends to over-condition the lowest levels and areas closest to the 
equipment, and under-conditions the highest levels and areas farthest away.
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HVAC Design – What Have We Learned

02

01

NRCan Tool Kit for Air Source Heat Pump Sizing and Selection
• NRCan’s “Tool Kit for Air Source Heat Pump Sizing and Selection” is a fundamental 

resource supporting a more effective approach to HVAC decision-making between 
builders and mechanical designers.

Changing Landscape
• HVAC design landscape is quickly evolving and driven by changes to regulation (e.g. 

Energy Step Code), homeowner demand and new technologies. Adapting to these 
changes requires better building/design processes.

• Improved collaboration and verification between builders and mechanical designers will 
optimize the HVAC system within the project requirements.



Let’s take a look at your design decision for the case study home…
UNCLASSIFIED - NON CLASS2IF2IÉ

Step Current Interested to explore

1 Discovery: barriers, challenges & pain points

2 Configuration: centrally ducted system, hybrid install

3 Sizing approach: Emphasis on cooling

4 Supply outlet approach: perimeter supply

5 Duct Sizing: low velocity

6 Choose Zoning: single zone

7 Return Duct design: traditional return design

8 Duct Sealing: base level sealing

9 F280 HL/HG: Work with HVAC contractor to complete
F280 calculations

10 Heat pump selection: HP does not meet full load, 
furnace backup

11 Utility rates/controls: Backup only below TBP

12 Dehumidification controls: not implemented/not
designed

13 GHG, cost, energy outcomes



Panel Session: Duct Design

June 10, 2024 – Vancouver
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Load Calculations for Heat Pumps
Best practices in right sizing systems

June 10, 2024 – Vancouver
Rob Pope – Ecolighten Energy Solutions
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Presentation Outline

01 Importance of Load Calculations
• Right-Sizing with CSA F280-12
• Equipment Selection

02

03

Industry transition to low-GWP 
refrigerants
• Showcasing new research from 

Canmet Energy labs

Envelopes and product availability
• How do heating & cooling loads 

affect available heat pump options?
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313 Steps to Facilitate Best Practices in HVAC Design & 
Installation

1 2 3 4 5 6 7

8910111213

DEHUMIDIFICATIONGHG, COST, ENERGY 
COMPARISON

UTILITY RATES PRODUCT SELECTION F280 HL/HG LOADS DUCT SEALING

DISCOVERY CONFIGURATION SIZING APPROACH SUPPLY OUTLET DUCT SIZING CHOOSE ZONING RETURN DUCT
APPROACH DESIGN

Steps 9 and 10 – Today’s Discussion on Sizing
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Load Calculations – CSA F280-12

CAN/CSA F280-12: Canadian Standards Association (CSA) standard 
on how to properly size residential space heating and cooling 
equipment.
• This standard is nationally recognized and required in the National 

and BC Building Code (Section 9.33)

• It's imperative that residential space heating and cooling systems

have the proper output capacity.

• Too little or too much capacity can create a dangerous and

uncomfortable living environment.
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Calculation Method/Tool Examples
• CAN/CSA F280: Typically Room-by-Room for new construction and Block Load for retrofits
• HOT2000: Step Code energy modelling software. Not CSA F280 compliant. Typically Block Load.

Room-by-Room Block Load

Load Calculations – Room-by-Room vs. Block Loads
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How do your contractors/designers size 
mechanical systems?

ⓘ Start presenting to display the poll results on this slide.



UNCLASSIFIED - NON CLASSI7FIÉ

Consequences of Oversizing
Consequences of Improper Sizing of Equipment

• As homes become more energy-efficient, improper sizing of HVAC equipment
is emerging as one of the more serious performance issues in residential construction.

• The consequences of poorly sized HVAC equipment include:

Poor Comfort and Indoor 
Air Quality

Reduced Efficiency Increased Costs & Liability

Shorter Equipment Life Cycle
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What are some other challenges you have 
seen with oversized systems

ⓘ Start presenting to display the poll results on this slide.
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Load Calculations – Industry Practices

• Most common practice - Rule of thumb.

• Too common practice - Look at rating plate of existing system, then just match it.

• Less common practice is Mechanical Contractors utilizing TECA (BC’s Thermal Energy Comfort
Association) CSA F280 compliant software

• Least common practice is full consultation with CSA-F280-12 load calculations, cost/benefit 
analysis & range of options presented, full commissioning with associated reports, and follow up with 
occupant after commissioning.

Best Practices
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Load Calculations – Industry Trends

Mechanical Designers 
use sophisticated programs 

for load calculations and 
distribution system design.

Example: Wrightsoft

Mechanical Contractors 
use spreadsheet programs 

for load calculations.

Example: TECA Quality
First Companion Software

Energy Modellers
can transfer inputs from 

HOT2000 to Volta Snap for 
CSA F280 compliant load 

calculations.
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Load Calculations – F280-12 Verified Software

• HVAC Designers of Canada has published a list of verified software
tools that are compliant with CSA F280-12.

• Using verified software gives both the HVAC contractor and those who 
rely on the outputs from the software confidence that the tool can 
generate correct results in line with the CSA standard.



F280 compliant software listing
UNCLASSIFIED - NON CLASS1IF2IÉ



Let’s look at our case study home (Climate Zone 5)
UNCLASSIFIED - NON CLASS1IF3IÉ

HOME CHARACTERISTICS
Heating load Cooling Load

Zone 1 (Basement): 11,076 BTU/h 7,756 BTU/h

Zone 2 (Main floor): 9,535 BTU/h 9,983 BTU/h

Zone 3 (Second Floor): 9,383 BTU/h 10,002 BTU/h

29,933 BTU/h (2.49 Ton) 27,441 BTU/h (2.29 Ton)

NET ZERO SPECIFICATIONS
Air Tightness 1.5 ACH50

Attic R60

BUILDER GOALS: Walls R22+10continuous
Basement R22+10continuous

❑ Achieve NZ standard Exposed Floor R40
❑ Improve home thermal comfort Windows Double R4, 0.6 SHGC, 10.6% of wall area

❑ Manage costs Ventilation 75% Efficiency-HRV
Heating & Air Conditioning Cold Climate Air Source Heat Pump

Design Temperature -23°C



Load Calculations – Rule-Of-Thumb vs. F280-12
UNCLASSIFIED - NON CLASS1IF4IÉ

“If you had to calculate the size of the HVAC system on the size of the space, you’d have to assign around 25 BTU per 
square foot of living area. Room height, windows, shade, and insulation are other factors that dictate what BTU rating 
you require for your home.”

RULES OF THUMB?
From Google searched websites for BC interior

“The generally accepted BTU per square foot heating rule of thumb ranges from 30 BTU to 60 BTU per square foot. 
That’s a wide difference, essential one furnace being twice as large as the other, so the size factors are discussed to help 
you narrow down the right BTUs needed for your home…”

“… a 400 to 550 square foot room is best served by an 
air conditioner with between 10,000 BTU and 12,000 
BTU, while a room that’s only 250 square feet would 
probably be fine with an 8,000 BTU unit.”

(28 BTU per square foot)

(22 BTU per
square foot)



Load Calculations – Rule-Of-Thumb vs. F280-12
UNCLASSIFIED - NON CLASS1IF5IÉ

Space Cooling Design Loads
• Applying a ‘rule of thumb’ @ 22 Btu/h per sq. ft.
• CSA F280

3,786 ft2 house
Kamloops, Climate Zone 5

Space Heating Design Loads
• Applying a ‘rule of thumb’ @ 20 Btu/h per sq. ft.
• CSA F280

Example
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Load Calculations – Importance of Right-Sizing

CALCULATE… DON’T GUESS

CAN/CSA F280-12: BC Building Code (Section 9.33.5)

Making sure this standard is used will:
 Ensure comfort & Indoor Air Quality
 Optimize equipment efficiency & longevity
 Reduce HVAC system upfront and operating costs
 Ensure compliance with code
 Reduce liability risks
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Load Calculations – Builder Checklist

HVAC Designer will require the following to ensure a thorough and 
accurate Load Calculation.

1. Construction documents that include:
• Plans with orientation, sections & elevations
• Assemblies with effective R-Values
• Window sizes, USI-values, and SHGC values

2. Airtightness requirement (2.5 ACH50, 1.5 ACH50, etc.)
3. Energy Model documents
4. Any desired iterations and alternatives to explore
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Load Calculations – Builder Checklist

1

1. Check that building 
assemblies and related R- 
values & USI-values make 
sense.

2. Review Total Heat Loss &
Total Heat Gain.

2

What to review and check once 
calculations are completed:
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Load Calculations – Builder Checklist

1. Look at what has most impact on your Design 
Heat Loss/Gain.

2. Review your upgrade options

3. Select your final specifications

A brief summary report will be provided with your
chosen specifications.

3

What to review and check once calculations are 
completed:
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Equipment Selection

ELECTRIC

NATURAL GAS

Energy Performance/Climate Targets
Energy performance/climate targets need to be confirmed upfront as it 
may limit the energy source and equipment selection options.

Energy Sources
Before deciding on an energy source, consider the following:

• Availability and suitability of the energy source
• Operating costs and benefits
• Homeowner interests and motivations
• Accelerating climate change policies and environmental 

impacts
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Equipment Selection

When Discovery, Energy Evaluation & Load Calculations are completed, equipment can then 
be selected based on the following criteria:

• Budget

• Supply chain and product support from suppliers and installers for the project location

• Space Restrictions, Noise Level, Electrical Service Requirements, etc.
• Efficiency & Capacity from equipment specifications (e.g., efficiency, capacity & fan 

performance curves)



UNCLASSIFIED - NON CLASS2IF2IÉ

Equipment Selection
Selecting the appropriate equipment requires technical 
competence beyond sales convenience.



UNCLASSIFIED - NON CLASS2IF3IÉ

Equipment Selection

Two-Stage:
• Offers better control and performance with higher 

efficiency than single-stage equipment.

• Works at 60% – 65% capacity for 80% of the time.

[Source: PickHVAC]

Single-Stage:
• Operates on a full-on or full-off schedule 

and works at 100% capacity all the time.
• Most affordable option but efficiency is the lowest.

Conventional Equipment



UNCLASSIFIED - NON CLASS2IF4IÉ

Equipment Selection

[Source: Bijli Bachao]

Variable Refrigerant Flow (VRF)/Variable Refrigerant Volume (VRV)
• Can modulate and operates at the speed necessary to meet demand.
• 40% - 50% higher efficiency than conventional equipment.
• Capable of serving multiple zones with a single outdoor unit.

High-Performance Equipment
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Equipment Selection
High-Performance Equipment

Cold Climate Heat Pump (CCHP):
• Combines inverter-driven variable-speed 

compressor with newer technologies.
• CCHPs can operate down to -15°C or even as 

low as -30°C without significantly losing its 
capacity.

• CCHPs can meet higher heating demand, but 
they also come with higher installation costs.
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Equipment Selection
All Electric Option and Dual Fuel/Hybrid Technologies

What are the main differences?
All Electric Dual Fuel/Hybrid

Primary Heat Heat Pump Heat Pump

Auxiliary Heat Electric (COP 1 – 100% efficient) Gas Backup (efficiency less than 100%)

Costs Dependent on regional energy costs, equipment 
quality, capacity & efficiency

Dependent on regional energy costs, equipment 
quality, capacity & efficiency

GHG Emissions Minimal (Depending on source, ie. Nuclear,
Hydro, Natural Gas, Coal, etc.)

Can be significant depending on the amount of
gas backup used.

Other
Considerations May require larger electric panel/service capacity

As auxiliary it is sized to full load, therefore can 
function as back-up heat if heat pump fails. Easier 

to connect to back-up generator
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F280– What Have We Learned

01 F280 Load Calculations
• CSA F280 heat loss/gain analysis will right-size heating and cooling systems, improve 

comfort, and can reduce build cost. Getting accurate information in construction 
documents is critical to avoiding issues with improper equipment sizing.

• Code compliant F280-12 load calculations is the foundation on which all other HVAC 
decisions are dependent. Builders need to take ownership of their load calculations.

02 Equipment Selection
• Selecting appropriate equipment is a critical step in its own right and requires technical 

competence from an HVAC designer.

• Criteria for equipment options will include considerations for budget, product support, 
equipment performance specifications.



Industry transition to low-GWP 
refrigerants

Presented by: Jérémie Léger – Local Energy Efficiency Partnerships

UNCLASSIFIED - NON CLASS2IF8IÉ
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CE-O’s Low Global Warming Potential (GWP) Cold 
Climate Heat Pumps R&D Project

Contacts for more 
information:

Jeremy Sager
jeremie.sager@nrcan-rncan.gc.ca

Charles Mougeot
Charles.Mougeot@nrcan-rncan.gc.ca

Technology development

Lifecycle analysis

Guides, tools, resource development

mailto:jeremie.sager@nrcan-rncan.gc.ca
mailto:Charles.Mougeot@nrcan-rncan.gc.ca


What you need to know
2025 transition to new, lower-GWP refrigerants for heat pumps is coming

UNCLASSIFIED - NON CLASS3IF0IÉ

GWP20 GWP100
R134a 3810 1360
R410A 4400 2100
R32 2530 704
R454B 1700 490
R290 1 1
R717 0 0
R744 1 1
R1234ze 4 1
R1234yf 1 1

United Nations Environment Programme. Montreal Protocol on the Substances That Deplete 
the Ozone Layer: 2018 Report of the Refrigeration, Air Conditioning and Heat Pumps Technical 

Options Comittee; United Nations: Geneva, Swietzerland, 2018.

We are here

transitioning here
And eventually moving here
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The carbon footprint of most mechanical systems is 
operational carbon – leakage or combustion.
Note: Modeled using an archetype home at the CCHT Research Facility using Ottawa climate data

Most commercially 
available heat pumps 

are in this range
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The transition to lower GWP refrigerants halves the 
operational carbon emissions of heat pumps

Starting 2025: new 
products available will 

be in this range
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New refrigerant products demonstrated higher COPs in 
lab testing results
• Performance of two 10.6 kW (3 ton) cc-ASHPs evaluated during controlled field trial
• Developed detailed performance maps for systems that used R-410A and R-454B refrigerants



New Refrigerants is Good News!

1. CE-O labs have measured
higher COP

2. Colder operating temperature
3. Lower GWP from leakage

UNCLASSIFIED - NON CLASS3IF4IÉ

Contacts for more 
information:

Jeremy Sager
jeremie.sager@nrcan-rncan.gc.ca

Charles Mougeot
Charles.Mougeot@nrcan-rncan.gc.ca

mailto:jeremie.sager@nrcan-rncan.gc.ca
mailto:Charles.Mougeot@nrcan-rncan.gc.ca


Envelopes and product availability
How do heating & cooling loads affect available heat pump options?

UNCLASSIFIED - NON CLASS3IF5IÉ



Knowing your Loads is Important for Design, but 
What About the Impact on Available Systems?

Does the heat loss and heat gain effect availability of heat
pump?

UNCLASSIFIED - NON CLASS3IF6IÉ

01

02

03 How can the envelope packages be optimized to increase comfort
and energy performance in relation with the available heat pumps

Can we size smaller heat pumps to meet the full load?



Why this is Important
UNCLASSIFIED - NON CLASS3IF7IÉ

Install + Operating Cost

Greenhouse Gas Emissions

Energy Use

Achieving comfort



UNCLASSIFIED - NON CLASSIFIÉ

7.9

12.3 

7.9
7.0

8.5
7.7

5.5 5.5 

14.0

12.0

10.0

8.0

6.0

4.0

2.0

0.0
Code Home NZE Home NZE + Low SHGC NZE + Low SHGC + U-1.05

Windows and 1 ACH

Design Heating Load (kW) Design Cooling Load (kW)

Using the Following Envelope Choices
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Let’s use Newly Developed Heat Pump Tool to 
Navigate the NEEP Database

Can follow along using this tool
(better on laptop or tablet)



For each envelope package we will…
• Model the packages by updating the design heat loss and heat 

gain in the tool
• Look at the following:

• Number of systems available
• System size (Tons)
• Efficiency (COP at design temperature)
• Dehumidification performance factor (ratio of cooling load to min cooling 

capacity)

• Use the tool filters to find a good heat pump for each case

UNCLASSIFIED - NON CLASS4IF0IÉ



41

What typically limits your heat pump 
product selection and suitability?

ⓘ Start presenting to display the poll results on this slide.



Dehumidification Performance Factor
Ratio of Minimum Cooling Capacity to Design Heat Gain

UNCLASSIFIED - NON CLASS4IF2IÉ

Recommended range of sizing AC 
80% to 125% of DHG

The higher DPF the better the 
dehumidification performance

Reminder: What happens if we 
oversize cooling



UUNCLASSINCLASSIFIEDFIED -- 
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Oversized 
on cooling

Undersized 
on heating

Within 
F280 req’s

Heat pump dashboard 
interface (T4 home in Ontario)
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Each point is (at least one) 
HP, can hover to see 
specs and performance



UUNCLASSINCLASSIFIEDFIED -- 
NONNON CCLASSILASSI45FIÉFIÉ

After filtering, can go to list of 
viable heat pumps (that can 
meet 100% of the loads) tab

Can compare all applicable 
systems, and/or do more 
filtering



UUNCLASSINCLASSIFIEDFIED -- 
NONNON CCLASSILASSI46FIÉFIÉ

Once you’ve narrowed the systems down, 
can find the system details by looking up 
AHRI Certified Reference Number in the 
NEEP database



Case 1: Code home
• Heating Loads: 12.27 kW (41,900 BTU/h, 3.49 Tons)
• Cooling Loads: 8.53 kW (29,100 BTU/h, 2.42 Tons)

UNCLASSIFIED - NON CLASS4IF7IÉ
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Filtered by brand:
• Daikin
• Mitsubishi
• Panasonic



UUNCLASSINCLASSIFIEDFIED -- 
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Design temperatures 
for Kamloops
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Code home design 
loads
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9 Available systems 
(stacked)



UUNCLASSINCLASSIFIEDFIED -- 
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• From the 9 similar systems available
• No difference on system size
• Minimal difference on dehumidification 

performance
• Only significant difference is on COP

• Let’s maximize the COP



UUNCLASSINCLASSIFIEDFIED -- 
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For Code Home 
Selected system specs 
and performance: 
Size: 4 tons
COP: 2.14
DPF: 1.87



• Heating Loads: 7.87 kW (26,900 BTU/h, 2.24 Tons)
• Cooling Loads: 7.69 kW (26,200 BTU/h, 2.19 Tons)

Case 2: Net Zero Energy Home

UNCLASSIFIED - NON CLASS5IF4IÉ
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Change loads to Net 
Zero Energy Home 
loads

Now 65 systems 
available (from 9 in 
Code Home)



UUNCLASSINCLASSIFIEDFIED -- 
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Filter for system size 
and COP

Chose max 3 tons, 
and min 2 COP



UUNCLASSINCLASSIFIEDFIED -- 
NONNON CCLASSILASSIFIÉFIÉ

• Now we can further:
• Reduce system size
• Improve dehumidification performance 

factor
• Or Improve COP

• Since the COP modifications have a larger 
impact, chose to improve COP
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NONNON CCLASSILASSIFIÉFIÉ

For NZE Home
Specs and performance 
of selected system: 
Size: 3 tons
COP: 2.41
DPF: 1.79



• Reducing SHGC from 0.6 to 0.3 for resilience and comfort purposes
• Cooling Loads reduced to: 5.52 kW (18,800 BTU/h, 1.57 Tons)

Case 3: NZE Home + Low SHGC

UNCLASSIFIED - NON CLASS5IF9IÉ



UUNCLASSINCLASSIFIEDFIED -- 
NONNON CCLASSILASSIFIÉFIÉ

For NZE Home with 
Low SHGC
Specs and performance 
of selected system: 
Size: 3 tons
COP: 2.41
DPF: 1.79 1.28

Same system as 
previous!



• Upgrading windows (U-1.05 from U-1.4), and airtightness (1 ACH from 1.5 ACH)
• Heating Loads reduced to: 6.95 kW (23700 BTU/h, 1.98 Tons)

Case 4: NZE + Low SHGC + Improved Envelope

UNCLASSIFIED - NON CLASS6IF1IÉ



UUNCLASSINCLASSIFIEDFIED -- 
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For NZE Home with Low 
SHGC and Additional 
Envelope Improvements 
Specs and performance 
of selected system:
Size: 2.25 tons
COP: 2.24
DPF: 1.38
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How did the envelope selection effect HP selections?

House Envelope 
Efficiency Level

Number of 
heat pumps 

meeting 
loads (#)

System Size 
(tons)

Duct Size 
(CFM)

COP at Winter 
Design 

Temperature

Dehumidification 
Performance 

Factor

Code 9 4.00 1600 2.14 1.87
NZE 65 3.00 1200 2.41 1.79

NZE + Low SHGC 56 3.00 1200 2.41 1.28
NZE + Low SHGC

+ U-1.05
Windows and

1 ACH
75 2.25 900 2.24 1.38
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How did the envelope selection effect HP selections?

House Envelope 
Efficiency Level

Number of 
heat pumps 

meeting 
loads (#)

System Size 
(tons)

Duct Size 
(CFM)

COP at Winter 
Design 

Temperature

Dehumidification 
Performance 

Factor

Code 9 4.00 1600 2.14 1.87
NZE 65 3.00 1200 2.41 1.79

NZE + Low SHGC 56 3.00 1200 2.41 1.28
NZE + Low SHGC

+ U-1.05
Windows and

1 ACH
75 2.25 900 2.24 1.38
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How did the envelope selection effect HP selections?

House Envelope 
Efficiency Level

Number of 
heat pumps 

meeting 
loads (#)

System Size 
(tons)

Duct Size 
(CFM)

COP at Winter 
Design 

Temperature

Dehumidification 
Performance 

Factor

Code 9 4.00 1600 2.14 1.87
NZE 65 3.00 1200 2.41 1.79

NZE + Low SHGC 56 3.00 1200 2.41 1.28
NZE + Low SHGC

+ U-1.05
Windows and

1 ACH
75 2.25 900 2.24 1.38



Key takeaways
UNCLASSIFIED - NON CLASS6IF6IÉ

01

02

Not all systems are equal in dehumidification performance
System if good turndown ratio will outperform system with system unable to operate in low-capacity cooling

Lowering heating loads of the house provides more heat pump options
Net zero envelop performance is well position for heat pump use
High-capacity heat pump are more expensive and require bigger ductwork

03

Matching heating and cooling loads helps to get good summer and winter performance 
for heat pumps
Its easier to design one system for two matching loads rather than two separate loads
Keep in mind that high solar heat gain can have negative contribution to comfort



Let's revisit…
UNCLASSIFIED - NON CLASS6IF7IÉ

Step Current Interested to explore

1 Discovery: barriers, challenges & pain points

2 Configuration: centrally ducted system, hybrid install

3 Sizing approach: Emphasis on cooling

4 Supply outlet approach: perimeter supply

5 Duct Sizing: low velocity

6 Choose Zoning: single zone

7 Return Duct design: traditional return design

8 Duct Sealing: base level sealing

9 F280 HL/HG: Work with HVAC contractor to complete
F280 calculations

10 Heat pump selection: HP does not meet full load, 
furnace backup

11 Utility rates/controls: Backup only below TBP

12 Dehumidification controls: not implemented/not
designed

13 GHG, cost, energy outcomes



© His Majesty the King in Right of Canada, as represented by the Minister of Natural Resources, 2022



Control Strategies for Heat Pumps
Strategies for optimising cost, GHG and energy

June 10, 2024 – Vancouver
Rob Pope – Ecolighten Energy Solutions



Heat Pump – Auxiliary Heat
UNCLASSIFIED - NON CLASS2IFIÉ

ALL ELECTRIC - 2 POSSIBILITIES

1. Heat pump is sized for full load and has the capacity to run 
continuously over its full operating range throughout design 
conditions

2. Heat pump is sized to a portion of the load and requires 
auxiliary electric heat
• Auxiliary heater added below the thermal balance point as 

needed to meet the load
• Auxiliary heater can operate simultaneously in conjunction with 

the heat pump
• Heat Pump switch-over runs according to one of the control 

options to be discussed.



Heat Pump – Auxiliary Heat
UNCLASSIFIED - NON CLASS3IFIÉ

NATURAL GAS (Dual Fuel or Hybrid)

1. Heat pump is sized to a portion of the load and requires auxiliary
natural gas heat
• The heat pump is turned off when auxiliary gas starts
• Heat pump and auxiliary do not run simultaneously, only one or 

the other at any given time
• Heat Pump switch-over runs according to one of the control 

options to be discussed

Figure: Hybrid Heating. Used with permission from 
Enbridge Gas Inc. All rights reserved. 2022.



Control Approaches – What is out there?
UNCLASSIFIED - NON CLASS4IFIÉ

There are many different ways to control a system with a Heat Pump and 
auxiliary heat

 Outside Temperature Balance Point Cutoff

 Single Temperature Point Economic Cutoff

 2-Stage – Temperature Driven Cutoff

 2-Stage – Time Based Cutoff



5

What thermostat or controls approach are 
you currently installing?

ⓘ Start presenting to display the poll results on this slide.



Why should we care about the selected control approach?
UNCLASSIFIED - NON CLASS6IFIÉ

1. Energy management
2.Environment

1.Competitive 
pricing – business 
case
2. Customer 
satisfaction

1. Installation cost
2. Operation cost
3.Comfort



UNCLASSIFIED - NON CLASSI7FIÉ

Detailed Review Of Control Approaches

NRCan ASHP Sizing and Selection Tool
We used the sizing tool on the Case Study home in Kamloops.

Keep in Mind
Heat Pump Capacity:
2.5 Tons (under 
consideration)



Heating Load and HP Capacity .vs. Outdoor Temp
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Heating Load and HP Capacity .vs. Outdoor Temp
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System performance may depend on thermostat selection



Control Approach 1
UNCLASSIFIED - NON CLASS1IF1IÉ

Cutoff At Balance Point Temperature (-11oC)
Depending on sizing of heat pump, it may not be able to supply all the heat required for the house. 
Backup may be required below the thermal balance point temperature.

AUXILIARY HEAT
e.g. GAS FURNACE

HEAT PUMP 
HEATING

When the heat pump can no longer 
heat the house, the auxiliary heat 

takes over

THERMAL BALANCE POINT

HEAT PUMP 
COOLING



Control Approach 2
UNCLASSIFIED - NON CLASS1IF2IÉ

Single Point Economic Temperature Cutoff (+3°C)
At a certain temperature, it becomes more cost effective to switch to auxiliary heating

 COP of the heat pump is lower at colder temperatures
 The NRCan HP Sizing Tool can help you determine economic balance point

HEAT PUMP 
COOLING

This 
got 
thinne

When it is more cost effective to run 
auxiliary heat rather than the heat pump

HEAT PUMP
ECONOMIC BALANCE POINT HEATINGr

AUXILIARY HEAT
e.g. GAS FURNACE
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Control Approach 3
2 Stage –Indoor Temperature Driven
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Setpoint temperature is maintained
 Heat pump « off »
 Aux heat « off »

Temperature drops below
setpoint
 Heat pump « off »
 Aux heat « off »

Temperature reaches half
a degree below setpoint
 Heatpump « on » until 

setpoint is reached
 Aux heat « off »

1

2

3

Stage 1: 21.5°C

At warmer outdoor temperature



Temperature reaches half a degree below setpoint
 Heat pump « on » to attempt to bring temperature back up to setpoint
 Aux heat « off »
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2 Stage – Indoor Temperature Driven
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Setpoint temperature is maintained
 Heat pump « off »
 Aux heat « off »

Temperature drops below 
setpoint
 Heat pump « off »
 Aux heat « off »

1

2

3

Setpoint temperature isn’t
reached
 Heat pump « off (for Gas 

systems »
 Aux heat « on » until 

setpoint is reached

4

Stage 1: 21.5°C

Stage 2: 21°C

At warmer outdoor temperature
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Control Approach 4
2 Stage – Time Based
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Setpoint temperature is 
maintained
 Heat pump « off »
 Aux heat « off »

Temperature drops below 
setpoint
 Heat pump « off »
 Aux heat « off »

Attempt to bring 
temperature back up to 
setpoint
 Heat pump « on »
 Aux heat « off »

Setpoint temperature isn’t
reached in 15 min
 Heat pump « off (for 

Gas systems) »
 Aux heat « on » until

setpoint is reached

10:04 10:19 10:33

15 min

Call for heat: 21°C

1

2

3

4



Let’s look at our case study home (Climate Zone 5)
UNCLASSIFIED - NON CLASS1IF6IÉ

HOME CHARACTERISTICS
Heating load Cooling Load

Zone 1 (Basement): 11,076 BTU/h 7,756 BTU/h

Zone 2 (Main floor): 9,535 BTU/h 9,983 BTU/h

Zone 3 (Second Floor): 9,383 BTU/h 10,002 BTU/h

29,933 BTU/h (2.49 Ton) 27,441 BTU/h (2.29 Ton)

NET ZERO SPECIFICATIONS
Air Tightness 1.5 ACH50

Attic R60

BUILDER GOALS: Walls R22+10continuous
Basement R22+10continuous

❑ Achieve NZ standard Exposed Floor R40
❑ Improve home thermal comfort Windows Double R4, 0.6 SHGC, 10.6% of wall area

❑ Manage costs Ventilation 75% Efficiency-HRV
Heating & Air Conditioning Cold Climate Air Source Heat Pump

Design Temperature -23°C



COST PERFORMANCE

UNCLASSIFIED - NON CLASS1IF7IÉ

Energy cost in Kamloops: 

Gas: $13.82/GJ

Electricity: 14.78 ȼ/kwh

Includes all variable 
charges. Excludes monthly 
charges.

Best cost 
performer

Caution: This depends on the efficiency (COP) of the heat pump. At current cost of gas in BC, a heat pump with a
seasonal average COP of approximately 2.5 will be at par. Many products on the market exceed this efficiency



ENERGY PERFORMANCE
UNCLASSIFIED - NON CLASS1IF8IÉ

Best energy 
performer



GHG PERFORMANCE
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WHAT HAVE WE LEARNED?
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01 Current market offering in switch-over strategies and why we should care
• There are different approaches out there and choosing the right one depends on different

factors such as goals, location, equipment

02 Detailed review of various control approaches available
• Operating costs, energy efficiencies, and carbon emissions will vary depending on regional 

utility costs, equipment capacity & efficiency, and Homeowner priorities
• All switch-over approaches require competent HVAC designers to provide accurate and best 

options

03 Case study – Impacts of different control strategies in a Kamloops home
• Control approaches can have vastly different results costing homeowners hundreds of dollars

per year
• Reduced GHG emissions are not necessarily correlated to lower operating costs



Let's revisit…
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Step Current Interested to explore

1 Discovery: barriers, challenges & pain points

2 Configuration: centrally ducted system, hybrid install

3 Sizing approach: Emphasis on cooling

4 Supply outlet approach: perimeter supply

5 Duct Sizing: low velocity

6 Choose Zoning: single zone

7 Return Duct design: traditional return design

8 Duct Sealing: base level sealing

9 F280 HL/HG: Work with HVAC contractor to
complete F280 calculations

10 Heat pump selection: HP does not meet full load, 
furnace backup

11 Utility rates/controls: Backup only below TBP

12 Dehumidification controls: not implemented/not
designed

13 GHG, cost, energy outcomes



Panel Session: Control Strategies

June 10, 2024 – Vancouver
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LEEP Heat Pump Day: 
Net Zero Summit 2024

Ron Sim
Residential Business Manager BC & Yukon 

Mitsubishi Electric Sales Canada Inc. 
ron.sim@mesca.ca

604-343-2832

mailto:ron.sim@mesca.ca
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Mitsubishi Electric Heating and Cooling Canada
A leader in the manufacturing world, Mitsubishi 
Electric has been at the forefront of innovation for 
over 100 years.
Mitsubishi Electric Sales Canada Inc. was established 
in 1979 and provides an extensive line of commercial 
and residential products that includes heating and air 
conditioning, energy recovery and fresh air 
ventilators, water heating and cooling technology, and 
more.
Our BC wholly owned supply branch was opened in 
2009 and has seen growth both in the residential and 
the commercial market every year.

Vision
To be the most trusted industry leader
in providing innovative heating, cooling 
and ventilation technology engineered 
specifically for Canadian climates

Mission
To deliver quality comfort and value 
to all Canadians through leading-edge 
engineering, locally inspired design, 
and a dedication to superior service
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Multiple Indoor Options Available
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Case Study Home
4

HOME CHARACTERISTICS

Heating load
(29,933 BTU/h)

(2,49 Ton)

Cooling Load
(27,441 BTU/h)

(2,29 Ton)

Zone 1 (Basement): 11,076 BTU/h 7,756 BTU/h

Zone 2 (Main floor): 9,535 BTU/h 9,983 BTU/h

Zone 3 (Second Floor): 9,383 BTU/h 10,002 BTU/h

Net Zero Specification 
Air Tightness:…1.5 ACH50 
Attic:…….……….R60
Walls:…….………R22+10continuous 
Basement………R22+10continuous 
Exposed Floor..R40
Windows……….Double R4, 0.6 SHGC, 10.6% of wall area 
Ventilation…….75% Efficiency-HRV
Heat & Air………CCASHP 
Kamloops……….-23ºC Design Temp

BUILDER GOALS:

❑ Achieve NZ standard
❑ Improve home thermal comfort
❑ Manage costs
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Mitsubishi Electric Sales Canada HVAC Solution

5

We propose an all-electric solution to this design comprised of the following:

– Forced Air Central System Servicing the Basement and Ground Floor

-Ducted Ceiling Concealed System Servicing the Second Floor

- Advantage – Standard design – Simpler Installation for Material Costs – 
Reduced Installation Labour – Reduced Ductwork Requirements for Return Air 

Natural zoning with separate systems for the variety of temperature zones
No requirement for zoning systems, reduces requirement for multiple 

thermostats
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System Design Components

OUTDOOR UNIT 
PUMY-HP36NKMU2

6

BASEMENT AND GROUND FLOOR
SVZ-KP24NA

SECOND FLOOR 
PEAD-A12AA

CONTROLLERS 
PAR-41MAAUPAC-MKA33BC BRANCH BOX
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Mitsubishi Heat Pump Auxiliary Heat Options

Central Forced Air Systems have add-on electric heater systems that work in conjunction 
with the heat pump units and are an auxiliary system not a replacement system. Sizing 
ranges from 2 to 17 kW heaters. Only where design temperature exceeds -28 C. require a 
full load secondary heater.

Model: PAC-YU25HT - External Heater Adaptor. With the addition of the External Heater 
Adapter and a 12VDC Relay any secondary heating system can be operated as an auxiliary 
heater. Baseboard heater, Secondary duct heater or Electric Fireplace are some of the 
choices that can be utilized.

Multi-Zone Flexibility- all our Residential indoor units are compatible with our Multi-zone 
Outdoor units allowing a huge variety of possible applications
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OUTDOOR UNIT PERFORMANCE
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Capacity Vs. Heating Load Balance Point
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What an indoor air handling 
unit looks like when 
properly installed.

13

Things to note

1 Tapered return air drop ducting

2 Radius turn inside elbow on the 
return air

3. Full flow return air plenum

4. Cased Filter c/w airtight door

5. Vented condensate drain properly 
trapped

6. Straight piping and tight 90 bends 
with correct radius turns
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PUMY Outdoor Units Evolution

14

www.mitsubishitechinfo.ca

http://www.mitsubishitechinfo.ca/
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What makes our equipment different?

15

Dependability and Reliability have always been the hallmark at Mitsubishi Electric Sales Canada.

Tradespeople, Engineers and Developers have learned over the years to count on our dependability.

Through mandatory requirements of having Certified Journeyperson Refrigeration technicians working for the 
contractor and requiring contractors to take technical training programs both on-line and in-person training.

Technical Support is available with technical advisers based in Burnaby BC and available to travel to various 
communities for training opportunities. Primarily our out-of-town training has focused on Vancouver Island but 
training is being scheduled for the Okanagan communities also.

We offer technical assistance during start-up and diagnostic reviews, our technicians are based in BC, 2 commercial 
technicians and 2 residential and light commercial technicians
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Outdoor Unit Installation Considerations

17
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Key Considerations

20

Your Heat Pump is a long-term investment you are making for the future. 
For best performance and peace of mind, some key considerations include

 Choosing the right contractor:

 For quality work, make sure that your contractor is licensed, bonded and insured to ensure that they meet professional 
standards & legal requirements.

 Check references and reviews to gauge their reputation.
 Look for a contractor with specific experience in heat pump installation and knowledgeable for both design & installation. Ask 

about familiarity with different types of heat pumps
– air source, cold climate, etc.

 Confirm that the contractor is trained by the manufacturer to ensure that your system is optimally installed as recommended by 
the manufacturer.

 A good contractor will guide you through the decision-making process and help you make informed choices. They should provide
high-quality installation to ensure optimal system performance

 A thorough contractor will analyze the home to determine the best heat pump solution. They will consider factors such as
insulation, ductwork and your specific heating needs.

 Inquire about manufacturer’s warranty and on-going maintenance services to keep your system running efficiently.
 ASK QUESTIONS
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Thank You

21

Ron Sim
Residential Business Manager BC & Yukon 
Mitsubishi Electric Sales Canada Inc. 
ron.sim@mesca.ca
604-343-2832

mailto:ron.sim@mesca.ca


Let’s recap: ASHPs for High 
Performance Homes
June 10, 2024 – Vancouver
Sneha Bernard - Local Energy Efficiency Partnerships 
Jérémie Léger - Local Energy Efficiency Partnerships
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01

02 LEEP Technology Guides & Tools
• Master Planning & Decision Tool & Guide for Forced Air Mechanical Systems
• Toolkit for air source heat pump sizing and selection
• Dashboards to navigate the NEEP database for product availability

NRCan’s Air Source Heat Pump Sizing & Selection App
• Supports a collaborative discussion and decision-making process with builders, HVAC designer and 

trades – leading to better-fit equipment that is right sized for the home

LEEP has tools, resources & training to support

03 LEEP video series for new and retrofit housing
• Best practices in heat pump retrofits in a range of communities and housing types across Canada
• Planning, design and best practices in mechanicals system design for new homes

04 Industry expertise!
• Leverage the expertise in the room today!
• HVAC Designers of Canada networks
• Manufacturer & industry training programs for your trades & installers



How did your design selections change through the day?
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Step Current Interested to explore

1 Discovery: barriers, challenges & pain points

2 Configuration: centrally ducted system, hybrid install

3 Sizing approach: Emphasis on cooling

4 Supply outlet approach: perimeter supply

5 Duct Sizing: low velocity

6 Choose Zoning: single zone

7 Return Duct design: traditional return design

8 Duct Sealing: base level sealing

9 F280 HL/HG: Work with HVAC contractor to complete
F280 calculations

10 Heat pump selection: HP does not meet full load, 
furnace backup

11 Utility rates/controls: Backup only below TBP

12 Dehumidification controls: not implemented/not
designed

13 GHG, cost, energy outcomes



TEMPERATURE STRATIFICATION

BULKHEADS THROUGHOUT THE HOME

LARGE FURNACE AND HP – HIGH UTILITY COSTS

LEAKY DUCT

How does this impact our case study home? Let’s look at the business as 
usual scenario…



Steps 4-7: Better distribution design and temperature control through the 
home

FEWER BULKHEADS



Steps 4-7: Better distribution design and temperature control through the 
home

FEWER BULKHEADS

REDUCE STRATIFICATION



Step 8: Reduce duct leakage

FEWER BULKHEADS

REDUCE STRATIFICATION

REDUCE LEAKY DUCTS



Step 9-11: Right-sized equipment, minimize reliance on backup furnace

FEWER BULKHEADS

REDUCE STRATIFICATION

REDUCE LEAKY DUCTS

RIGHT-SIZED EQUIPMENT

MANAGE UTILITY COSTS
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01

02

Improved collaboration and verification between builders and mechanical designers will 
optimize the HVAC system within the project requirements.

Key takeaways

03 Control approaches can have vastly different results costing homeowners hundreds of dollars per 
year

04 NRCan’s ASHP Sizing & Selection App provides data to support you selecting your mechanical
systems.

• Better data - leads to effective communication of performance
• Careful selection through discussion leads to better performance – and fewer callbacks

F280 Load Calculations:
• Code compliant F280-12 load calculations is the foundation on which all other HVAC decisions are dependent. 

Builders need to take ownership of their load calculations.



What other topics would you like to see 
training on?

ⓘ Start presenting to display the poll results on this slide.



What format would you like to access 
training?

ⓘ Start presenting to display the poll results on this slide.



Thank you for joining us today!
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Contact: 
nrcan.leep.rncan@canada.ca

mailto:nrcan.leep.rncan@canada.ca
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