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ABOUT TECA
• Non-Profit Trade Association

• Our Mission:

o Further Education in the HVAC Industry

o Develop & Provide Training in the HVAC Industry

o Practical Training for Trades People & Inspectors

o Advocate for the HVAC Trades to Government

o Advise Regulators & Building Officials on Best 

Practices



EXTREME HEAT REPORT
• Extreme heat wave (or heat dome)

• 619 deaths from extreme heat

• June 25th - July 1st, 2021

• 98% of deaths occurred indoors

• High pressure area trapped heat for days & 

set record temperatures

• Many locations hit 40°C (104°F)

• Overnight temperatures stayed high



CODE REQUIREMENTS
• Heating & Cooling Equipment to be sized using 

CSA F280-12 standard - 9.33.5.1)

• Design temperatures are prescriptive - 9.33.3.1.

• Indoor Setpoint Temperatures

• Outdoor Design Temperatures

• One room must be able to maintain 26°C 

• 9.33.3.1.(2)



CSA F280 STANDARD

Scope of CSA F280-12 (R2021):

• Calculation method for heat loss & heat gain 

• Used for selecting equipment

• Applies to Part 9 Buildings

• Does not comment on distribution systems 
or installation practices

• Only outputs peak loads!



CSA F280 STANDARD
• For entire dwelling heating & cooling

• NOT designed to model a single room

• Assumptions must be made to 

model a single room

• TECA & HVAC DC: 

• Completed modeling guidelines



CSA F280 CALCULATORS

Current List of Certified Calculators: https://hvacdc.ca/?page_id=406



CSA F280 READINESS

How Ready is the HVAC Industry?

• New Construction

• Retrofits

• Room-by-room vs. block load calcs

• Single room cooling requirements



A2L REFRIGERANTS

A2L & Low Global Warming Potential (GWP) Transition

https://www.youtube.com/watch?v=13XdOcT4X-Q&t=1s  

Presented by: Micah van der Heide, 

RSE/Technical Support & Training Manager, Refrigerative Supply

https://www.youtube.com/watch?v=13XdOcT4X-Q&t=1s


WHY A2L?

Why are we changing to A2L Refrigerants?

• International Agreements

• Kigali Amendment to Montreal Protocol

• Climate Change

• Lower GWP Requirements

• Refrigerants with Low GWP Values are 
Mildly Flammable



SALES FOR R-410a

R-410a Refrigerant is being phased out

• USA is driving the reduction of R-410a equipment sales

• Systems & Products are being  phased out

• Between 1 to 3 years depending on system style

• Components for repairs will not be phased out



A2L REFRIGERANTS
• R-454b is likely going to be the most popular selection
• R-32 will also be used
• The red stripe will be identify A2L cylinders



REFRIGERANT COMPOSITION



A2L FLAMMABILITY
How Flammable are A2L Refrigerants?

• There is a lot of confusion and conflicting information about the 
flammability of A2L refrigerants

• A2L refrigerants are flammable, but are not nearly as explosive as 
propane or natural gas



CONDITIONS FOR IGNITION
All 3 elements must be present for ignition to occur!



FLAMMABILITY CLASSES
Flammability Class Properties

• Upper & Lower Flammability (UFL/LFL)

• Burn Velocity (BV)

• Heat of Combustion (HoC)

• Minimum Ignition Energy (MIE)



UFL & LFL
Upper & Lower Flammability (UFL/LFL)
• UFL is the maximum concentration to ignite
• LFL is the minimum concentration to ignite



BURN VELOCITY
• The rate in which a flame spreads

• A2L refrigerants have a burn velocity of 10 cm/s or 3.9 in/s



HEAT OF COMBUSTION
• HoC of A2L refrigerants is significantly lower than propane

• Lower HoC reduces the chances of secondary flame spread



MINIMUM IGNITION ENERGY
• MIE  is the minimum electrical spark energy in millijoules (mJ) 

required to ignite the gas mixture

• Most A2L refrigerants are difficult to ignite due to high MIE

• It is improbable that a household item can generate enough energy to 
create a spark that can ignite A2L refrigerant



REFRIGERANT COMPARISON
REFRIGERANT R-410a R-32 R-454b R-1234yf R-717 R-290

SAFETY GROUP A1 A2L A2L A2L B2L A3

GWP 2088 674 466 4 0 0.072

LFL/UFL NONE 14.4% / 30% 11.8% / 22% 6.2% / 12% 15% / 30% 2.1% / 10%

AUTO IGNITION 
TEMPERATURE

750°C
1382°F

648°C
1198°F

496°C
924°F

405°C
761°F

651°C
1203°F

455°C
860°F

MIN. IGNITION 
ENERGY NONE 30-1000 mJ 100-300 mJ 5000-10000 

mJ 100-300 mJ 0.25 mJ

BURN VELOCITY NONE 6.7 cm/s 5.2 cm/s 1.5 cm/s 7.2 cm/s 46 cm/s

HEAT OF 
COMBUSTION NONE 3869 BTU/lbs 4420 BTU/lbs 4408 BTU/lbs 9673 BTU/lbs 19200 

BTU/lbs



VENTILATED SHAFTS
• Refrigerant piping that penetrates two or more floors shall be 

enclosed in a fire-resistant rated shaft

• When there is 1 or more joints, ventilation must be included



A2L STANDARDS
Applicable Standards

• CSA B52:23

• CSA B52HB:16

• UL-60335-2-40

• BC BUILDING CODE 2024

• ASHRAE 15

• ASHRAE 15.2

• ASHRAE 34



HOME PERFORMANCE 
STAKEHOLDER COUNCIL

HPCN HVAC Registration Requires Training:

• HLHG Certification

• Principals of Moving Air

• House as a System (HPSC)

HPCN membership required for many rebates

https://guides.co/g/updated-home-performance-contractor-network/231461

http://homeperformance.ca/


TECA COURSES
Air to Air Heat Pump 

Guidelines  



QUESTIONS & COMMENTS?

Todd Backus, P.Eng.
Manager – Programs Development
cell: 604.838.7511
email: tbackus@teca.ca
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