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CURRENT PRACTICES 

• Typical home design is done without anticipation or planning for the home’s necessary HVAC system.  
This approach often leads to limited design choices, additional costs for mechanicals, inadequate 
performance and frustration for builders and homeowners alike.

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

LOAD CALCULATIONS:
Too often ‘Rule of Thumb’

HVAC DESIGN:
More coincidental than coordinated

VERIFICATION:
System commissioning is infrequent

Commissioned?



BEST PRACTICES 

• 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



NEXT PRACTICES 

• 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 BC Building Code and Energy Step 
Code.

MID-STAGE BLOWER DOOR TESTING:
Confirm air tightness targets

STANDARDIZING HVAC COMPLIANCE:
Harmonizing permitting requirements

INSPECTIONS:
Verifying installation practices



CAN/CSA F280-12

• F280-12 is the CSA standard for how to properly size HVAC 
equipment.  Making sure this standard is used can:

o improve your homebuyer’s comfort
o reduce your installed HVAC system costs
o ensure your comply with code 
o reduce your liability risks

• The original standard was published in 1990  and resulted in the 
oversizing of residential HVAC equipment/ductwork.



KEY CHANGES TO F280-12 STANDARD

• Key changes from the 1990 version include:

o Now recognizes the heat recovery provided by heat 
and energy recovery ventilators.

o Now considers advancements in window and wall 
technologies.

o Updated air tightness metric, and modelling of 
infiltration and basement heat loss.



F280-12 & BC BUILDING CODE

• F280-12 standard is referenced in the BC Building Code and other building industry publications 
including:

• BCBC Section 9.33.5 Capacity of Heating Appliances: 

o “The required capacity of heating appliances located in a dwelling unit and serving only that 
dwelling unit, shall be determined in accordance with CSA F280”

• BC Housing states in Energy Efficiency Requirements for Houses in British Columbia: 

o “HVAC systems and ducts are required to be sized in accordance with good practice”, such as 
described in the Thermal Environmental Comfort Association (TECA) reference material, CSA F280, 
and Section 9.32 and 9.33.”



TREND TOWARDS USE OF F280-12 COMPLIANT SOFTWARE

HVAC designers typically use more 
powerful programs that can also be used 

for distribution system design. 

Wrightsoft is example of company with 
F280-12 updated software.

HVAC Contractors typically use 
spreadsheet programs to determine 
the design heat loss and heat gain.

TECA has released updated F280-12 
Quality First™ Companion Software.

Energy Advisors can use 
HOT2000 to do F280-12 analysis.

Energy Advisor needs expertise 
to use so that mechanical 

contractors can refer to these 
calculations for sizing heating 

and cooling systems



F280-12 AT WORK WITH HIGH PERFORMANCE HOMES

SONBUILT HOMES

• Location:  Chilliwack, BC
• Size:  3,592 ft2

• Construction:  Analysis using 
as-built

BLACKFISH HOMES

• Location:  North Vancouver, BC
• Size:  4,777 ft2

• Construction:  Analysis using 
combination of as-built and 
BCBC Minimums

INSIGHTFUL HEALTHY HOMES

• Location:  North Vancouver, BC
• Size:  4,863 ft2

• Construction:  Analysis using 
as-built



SONBUILT HOMESBLACKFISH HOMES INSIGHTFUL HEALTHY HOMES

F280-12 AT WORK WITH HIGH PERFORMANCE HOMES



LOAD CALCULATION CHECKLIST FOR BUILDERS

1. Plans that include:
a. Floor plans
b. Sections
c. Elevations
d. Building Assemblies with effective R-Values
e. Window sizes with U values & SHGC values

2. Air change target @ 50 pascals (i.e. 2.5 ACH/50, 1.5 ACH/50, etc.)

3. Any alternative building assemblies or window packages under 
consideration.

4. Any mechanical systems already under consideration:
a. Forced-air or radiant
b. High Efficient Boiler or Furnace
c. Air Source Heat Pump, Geothermal
d. HRV or other
e. Solar thermal



LOAD CALCULATION CHECKLIST FOR BUILDERS

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

2. Review Total 
Heat Loss & 
Total Heat 
Gain



LOAD CALCULATION CHECKLIST FOR BUILDERS

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

4. Review your upgrade options

5. Select your final specifications

A brief heat load/gain summary report will be provided with your 
chosen specifications.



CASE STUDY FROM 319 & 321 BLACKMAN STREET

• Two single-detached custom homes, conditioned floor 
space 2,720 ft2

• Architect: Burtwhistle Design + RAAF Projects

• Builder:  Ample Construction

• Homeowner and project team motivated to build better 
than code minimum and attracted to suite of incentives 
and technical support offered to support a better 
constructed home with enhanced benefits. 

• Project targeting Energy Step Code Level 4.



CASE STUDY FROM 319 & 321 BLACKMAN STREET



CASE STUDY FROM 319 & 321 BLACKMAN STREET

• Collaboration between the City, Utility, 
Builder, Energy Advisor and Mechanical 
HVAC Designer through coordinated 
design sessions including Discovery, 
Load Calculations & recommendations 
and HVAC Design review  to achieve 
Step Code 4 house.

HVAC Designer City Representation Homeowners

Architects Energy Advisor

Builder



CASE STUDY FROM 319 & 321 BLACKMAN STREET

• Key outcomes from coordinated design session:

✓ Project team decision to build a Step Code 4 home.

✓ Confirmation of building assembly and mechanical HVAC requirements to achieve 
Step Code 4.

✓ Need for load calculations and alignment with HOT2000 modeling.

✓ Appreciation for homeowner performance priorities. 

✓ Strategies for field coordination between builder and subtrades.

✓ Insights to inform mechanical design routing to achieve performance 
requirements and building aesthetics.



CASE STUDY FROM 319 & 321 BLACKMAN STREET

A B

A. HEATING LOAD 
23,575 BTUs

B. COOLING LOAD 
25,403 BTUs



CASE STUDY FROM 319 & 321 BLACKMAN STREET

F280-12 LOAD CALCULATION
Design Heat Loss from HVAC Designer

23,575 BTU/hr22,220 BTU/hr

HOT2000 ENERGY MODELING
Design Heat Loss from Energy Advisor



CASE STUDY FROM 319 & 321 BLACKMAN STREET

HEATING & COOLING HEAT RECOVERY VENTILATION DOMESTIC HOT WATER
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1. Duct Design

2. Mechanical 
Room

3. Standards of 
Practice

4. Equipment 
Schedule

Mechanical 
HVAC Design



KEY TAKEAWAYS 

1. Improve confidence.  Carrying out CSA F280-12 heat loss/gain analysis will right size heating and cooling systems, 
improve comfort, and can reduce cost. 

2. Ensure F280-12 compliance. Make sure your heat loss/gain is completed using a solution that conforms with CSA 
F280-12.

3. Don’t guess.  Reinforce the importance of taking ownership of the load calculations being completed on the home.

4. Good process leads to good results. Taking a more sophisticated approach to load calculations and HVAC design to 
avoid the issues with poor equipment performance (e.g. oversizing, comfort, etc.).

5. Adopt new Technologies.  Heat pumps are a growing HVAC option in the Lower Mainland that supports electrification 
strategies being implemented by Provincial and local government policy makers.
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