
High-Performance Homes                    
HVAC Mechanical Design

Prepared by:

/ƛǘȅ ƻŦ bŜǿ ²ŜǎǘƳƛƴǎǘŜǊ   CŜōǊǳŀǊȅ ммth, 2021

Rob Pope
Ecolighten Energy Solutions



AGENDA

1. Standards of Practice

2. Importance of Right-Sizing with F280-12

3. Case Study from 319 & 321 Blackman Street

4. Key Takeaways for Builders



CURRENT PRACTICES 

Å¢ȅǇƛŎŀƭ ƘƻƳŜ ŘŜǎƛƎƴ ƛǎ ŘƻƴŜ ǿƛǘƘƻǳǘ ŀƴǘƛŎƛǇŀǘƛƻƴ ƻǊ ǇƭŀƴƴƛƴƎ ŦƻǊ ǘƘŜ ƘƻƳŜΩǎ ƴŜŎŜǎǎŀǊȅ I±!/ ǎȅǎǘŜƳΦ  
This approach often leads to limited design choices, additional costs for mechanicals, inadequate 
performance and frustration for builders and homeowners alike.

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

LOAD CALCULATIONS:
¢ƻƻ ƻŦǘŜƴ ΨwǳƭŜ ƻŦ ¢ƘǳƳōΩ

HVAC DESIGN:
More coincidental than coordinated

VERIFICATION:
System commissioning is infrequent

Commissioned?



BEST PRACTICES 

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

Å 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 
ŀƴŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ǘƘŀǘ ƘŀǾŜ ƛƳǇŀŎǘŜŘ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ ƴŜŜŘǎ ƻŦ ǘƻŘŀȅΩǎ ƘƻǳǎƛƴƎΦ

LOAD CALCULATIONS:
CSA F280-12 Compliant

HVAC DESIGN:
Integrated design practices 

VERIFICATION:
Start-up performance documented



NEXT PRACTICES 

Å 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. 

Å 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

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

o ƛƳǇǊƻǾŜ ȅƻǳǊ ƘƻƳŜōǳȅŜǊΩǎ ŎƻƳŦƻǊǘ
o reduce your installed HVAC system costs
o ensure your comply with code 
o reduce your liability risks

Å The original standardwas published in 1990  and resulted in the 
oversizingof residential HVAC equipment/ductwork.



KEY CHANGES TO F280-12 STANDARD

Å Key changes from the 1990 versioninclude:

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

Å F280-12 standard is referenced in the BC Building Codeand other building industry publications 
including:

Å BCBC Section 9.33.5 Capacity of Heating Appliances: 

o ά¢ƘŜ ǊŜǉǳƛǊŜŘ ŎŀǇŀŎƛǘȅ ƻŦ ƘŜŀǘƛƴƎ ŀǇǇƭƛŀƴŎŜǎ ƭƻŎŀǘŜŘ ƛƴ ŀ ŘǿŜƭƭƛƴƎ ǳƴƛǘ ŀƴŘ ǎŜǊǾƛƴƎ ƻƴƭȅ ǘƘŀǘ 
ŘǿŜƭƭƛƴƎ ǳƴƛǘΣ ǎƘŀƭƭ ōŜ ŘŜǘŜǊƳƛƴŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ /{! Cнулέ

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

o άI±!/ ǎȅǎǘŜƳǎ ŀƴŘ ŘǳŎǘǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ǘƻ ōŜ ǎƛȊŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ƎƻƻŘ ǇǊŀŎǘƛŎŜέΣ ǎǳŎƘ ŀǎ 
described in the Thermal Environmental Comfort Association (TECA) reference material, CSA F280, 
ŀƴŘ {ŜŎǘƛƻƴ фΦон ŀƴŘ фΦооΦέ



TREND TOWARDS USE OF F280-12 COMPLIANT SOFTWARE

HVAC designerstypically use more 
powerful programs that can also be used 

for distribution system design. 

Wrightsoftis 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 
vǳŀƭƛǘȅ CƛǊǎǘϰ /ƻƳǇŀƴƛƻƴ {ƻŦǘǿŀǊŜΦ

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

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

Å Construction:  Analysis using 
as-built

BLACKFISH HOMES

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

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

INSIGHTFUL HEALTHY HOMES

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

Å 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. Checkthat 
building 
assemblies and 
related R-values 
& U- values 
make sense

2. ReviewTotal 
Heat Loss & 
Total Heat 
Gain


