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INTRODUCTION TO GUIDE

• Aim of this publication is to provide builders and 
mechanical HVAC designers with a framework for 
collaboration on the type of mechanical design to use 
for individual homes and for larger developments.

• Guide provides a structured format to define, discuss 
and finalize key design features for forced-air heating 
and central cooling systems.



BENEFITS OF GUIDE FOR BUILDERS

“The Guide is an important tool to help 
builders know what to do next with the 
HVAC system to improve comfort and 

efficiency, while maintaining 
affordability for homebuyers.”

John Meinen, Builder
Pinnacle Quality Homes (Ontario)

What are the Guide’s benefits for builders?

✓ Address changes in housing form, style, design and construction 
that have impacted the mechanical needs of today’s housing.

✓ Improve homebuyer comfort and help manage their energy costs.

✓ Provide saleable benefits that are easy to understand.

✓ Help manage risk of call-backs while controlling costs associated 
with HVAC system design.



BENEFITS OF GUIDE FOR MECHANICAL DESIGNERS

“The Guide takes the guesswork out of 
offering better systems to my clients. At 
the end of the process, my client knows 

what to expect and I know what to 
design.”

Dara Bowser, Mechanical Designer, Bowser 
Technical Inc. (Ontario)

What are the Guide’s benefits for HVAC designers?

✓ Facilitate discussion and collaboration with builders to deliver 
HVAC system designs that address builder goals.

✓ Support HVAC system design from “business as usual” to new  
approaches that deliver enhanced benefits and value to the 
builder and homebuyer.

✓ Provides a structured review process to give the mechanical 
designer permission to make design changes that will improve 
home comfort, efficiency and aesthetics. 



BUILDER CONSULTATION

• Ensure builder 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:

o Housing Type – Low-rise attached houses and multi-level / single-storey houses.
o Financial – Budgets, value and costs/benefit.
o Compliance Requirements – Energy Step Code and HVAC design requirements unique to 

municipalities.
o Comfort & Health – Occupant expectations, indoor air quality and humidity controls.
o Design/Construction Coordination – Integrating HVAC with structural, architectural and interior 

design.
o Fuel Source & Systems – Gas, electric and geothermal.  Forced air, radiant or hybrid.



LOAD CALCULATIONS

• Carrying out CSA F280-12 heat loss/gain analysis will right size heating and 
cooling systems, improve comfort, and reduce your build cost. 

• Room-by-room load calculations to CSA F280-12 is a code requirement under BC 
Building Code.

• Make sure your heat loss/gain is completed using a solution that conforms with 
CSA F280-12 (both software and experienced practitioner).

• CSA F280-12 standard helps builders avoid issues such as: 

o Drastically oversized heating equipment and undersized cooling equipment.
o Poorly sized ductwork with too large and too many bulkheads.
o Short cycling equipment.



WHAT TO LOOK FOR IN A LOAD CALCULATION

TIP 1
Review Total Heat Loss and Total Heat Gain 
to properly size equipment for heating and 

cooling capacity.



WHAT TO LOOK FOR IN A LOAD CALCULATION

TIP 2
Understand what has the most impact 

on your design heat loss (DHL) and 
design heat gain (DHG).



WHAT TO LOOK FOR IN A LOAD CALCULATION

TIP 3
Check that building assemblies and 
related R and U-Values make sense.



WHAT TO LOOK FOR IN A LOAD CALCULATION

TIP 4
Set an infiltration target of 

air changes per hour.



MECHANICAL DESIGN

• Typical home design is done without anticipation or planning for the home’s necessary HVAC system.

• Guide supports a coordinated design approach between builder and mechanical designer versus a 
coincidental design.  HVAC design considerations within the Guide for forced air systems include:

o Supply Outlet Placement – Perimeter supply, central supply and hybrid options that integrate with 
floor and wall framing plans.

o Ducting Options – Duct sizing including low, medium and high velocity options.
o Zoning – Houses with multiple floors, or distinctly different occupancy patterns on a single floor 

may benefit from supply ducting that is divided into a number of separate supply zones.
o Equipment Zoning – Equipment delivers conditioned supply air to separate areas of the house, 

each controlled by an individual zone thermostat.
o Return Inlet Placement – Traditional return system or simplified return system.



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.



CASE STUDY

• Multi-family townhouse project (8 units). 2 buildings with 4 units per building.  
• Units 2,200 sq. ft., three floors with mechanical room in basement.
• City of North Vancouver development complying with Energy Step Code Level 3 requirements.
• Forced-air system selected to achieve mechanical energy use intensity (MEUI) target and provide cooling.
• Equipment selected include ducted heat pump with integrated HRV.  
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KEY DESIGN FEATURES CHECKLIST

• Builder and Ecolighten utilized Guide to 
support mechanical design considerations, 
including:

o Coordinating design with structural, architectural, 
interior design and developer. 

o Support a design to contain the drop ceilings to a 
minimum for aesthetics.

o Utilize hybrid perimeter and central supply ducting 
with ceiling grills.

o Simplified return air approach. 
o Low velocity ducting.
o Integrated heat recovery ventilation (HRV).
o Quality assurance inspections for performance 

verification. 



FORCED AIR DESIGN 

1 2

• Forced air heating system design informed by 
Guide for Wedgewood Ventures project 
includes:

o Equipment summary with rated efficiencies.
o A schematic arrangement of the forced air 

systems (i.e. fittings, air flow (CFM) per branch, 
total external static pressure, etc.)

o Floor plans showing a detailed HVAC design of 
the mechanical room, duct routing and 
terminations, such as grille and registers with 
air flow targets.

o System operation parameters including duct 
and pipe sizing, external static pressure and air 
flow per room.  

MAIN 
FLOOR

UPPER 
FLOOR



KEY TAKEAWAYS

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

2. NRCan Guide - “Master Planning and Decision Guide for Gas Mechanical Systems” is a fundamental tool 
supporting a more effective approach to HVAC decision-making between builders and mechanical 
designers. 

3. Importance of Fundamentals – 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. 

4. Coordination of HVAC Solutions – Improved collaboration and verification between builders and 
mechanical designers will optimize the HVAC system within the project requirements.
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