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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



ABOUT TECA
TECA provides:

• Training for Heat Loss & Heat Gain calculations

• TECA's HLHG calculator is required for the course

• Collaboration with HPSC

• Acceptable courses for Home Performance Contractor 

Network - HVAC certification

http://homeperformance.ca/


BCBC HVAC REQUIREMENTS
Major HVAC Sections in Part 9:
• 9.32. Ventilation
• 9.33. Heating & Air Conditioning
• 9.36. Energy Efficiency

Equipment efficiency:
• 9.37. GHG Emissions



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



EXTREME HEAT REPORT

Data from: https://climate.weather.gc.ca/



CSA F280 COMPLIANCE
• Critical for proper equipment selection
• Proper calculations & documentation is the 

foundation of HVAC design

• Required for sizing distribution systems
• Duct sizing, and/or
• Hydronic piping

• Verification of code compliance
• Reports must be reviewed by AHJ
• Standard report format facilitates reviews



DESIGN & PLAN CHECKING
Recommended Building Permit Documents:

• Ventilation Checklist

• Heat Loss & Heat Gain Calculation

• Equipment Selection Worksheet

• Design Summary

• System Drawings & Schematics

• Required Permits



CSA F280-12 (R2021)



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: 

• Finalizing modeling guidelines



CSA F280-12 SCOPE

1.3 - Scope

This Standard applies to space heating and cooling appliances for use in housing 
and small buildings of residential occupancy to which Part 9 of the National Building 
Code of Canada applies, where the appliances are permanently installed within 
the dwelling unit they serve.



CSA F280-12 REPORTING

7.1 - Reporting

A table of inputs shall be prepared that lists all of the pertinent information and 

assumptions upon which the calculation is based, including but not limited to

a) a list of the input data contained in the “Heat loss and gain calculation 

summary sheet” shown in Annex D; and

b) the working fluid temperature for heating floor assemblies in contact with soil 

or exposed to the exterior.



CSA F280-12 REPORTING

7.2 - Reporting

Where the facing direction, air-tightness, or interior window shading 

of the building is not known at the time of preparation of the 

calculation (i.e., in cases where the home is not yet built), the table of 

inputs shall clearly indicate that these values are assumed.



CSA F280 REPORTING
CSA Standard F280-12 Report:

• Standard report form is required to 
simplify the review process
• Contains critical design information 

noted in CSA F280 Standard

• Single room cooling also has a 
standardized format



PREVIOUS CSA F280 REPORT



NEW CSA F280 REPORT



CSA F280 REPORTING
Required Input Information:

• Client & Project Number

• Building Location

• Calculation Assumptions

• Design Temperatures

• Building Envelope Properties

• Contact Information of Designer



CSA F280 LIMITATIONS
Calculates Peak Loads:

• Outputs either BTU/hour (or Watts)

• Energy over Time

• Cannot simulate the build-up of heating over time

• If the peak load can be satisfied, partial loads will also be satisfied



ABOVE GRADE WALL CALCULATIONS
Components of the Above Grade Wall Calculation:

Heat LossAGW  =
Area

R
 ∗  ∆T

Where:

• Heat Loss [W or BTUH] = Heat loss requirement at peak load

• Area [m2 or ft2] = The area of the wall (adjusted for stud spacing)

• R 𝑚𝑚
2∗ ℃
𝑊𝑊

 𝑜𝑜𝑜𝑜 ft2∗ ℉
𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵

 = Thermal resistance of wall assembly

• ΔT [°C or °F] = Indoor setpoint temperature - Outdoor design temperature



The U-value has become more popular, it is also common to express as:

Heat LossAGW  = Area ∗ U ∗  ∆T

Note: U =
1
R

ABOVE GRADE WALL CALCULATIONS



FENESTRATION CALCULATIONS

CSA: 6.2.2. Heat gain through transparent & translucent building assemblies

• Solar Heat Gain Coefficient (SHGC)

• Solar Radiation Incident on the Window (based on orientation & latitude)

Heat GainCT  = Area ∗
∆T
R

 +  SHGC ∗ Solaro  ∗  LatitudeFactor

LatitudeFactor = 1 + Latitude − 40 ∗ 0.0375



INTERNAL LOADS: CSA F280
External Loads:
• Conductive heat transfer, solar radiation, ventilation & leakage

Internal Loads for Heat Gain:
• Occupants: 70 W (240 BTUH) per person
• Electrical: 
• Min. 800 W (2,730 BTUH), 
• 4 W/m2 (1.27 BTUH/ft2) if > 200m2  (2,150 ft2)



CSA F280 CALCULATORS

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



BC & NATIONAL CODE REQUIREMENTS



CODE REQUIREMENTS
• Heating & Cooling Equipment to be sized using 

CSA F280-12 standard

• Design temperatures are prescriptive

• Indoor Setpoint Temperatures

• Outdoor Design Temperatures

• One room must be able to maintain 26°C 

• *Applies to BCBC Only



CODE REQUIREMENTS: CSA F280

9.33.5.1. Capacity of Heating and Cooling Appliances

1) The required capacity of heating and cooling appliances located in a dwelling unit 

and serving only that dwelling unit, shall be determined in accordance with CSA F280, 

"Determining the required capacity of residential space heating and cooling 

appliances“ except that the design temperatures shall conform to Subsection 9.33.3. 



CODE REQ: TEMPERATURES
9.33.3.1. Indoor Design Temperatures

1) At the outside winter design temperature, required heating facilities shall be capable 

of maintaining an indoor air temperature of not less than

a) 22°C in all living spaces,

b) 18°C in unfinished basements,

c) 18°C in common service rooms, ancillary spaces and exits in houses with a 

secondary suite, &

d) 15°C in heated crawl spaces.



CODE REQ: COOLING

9.33.3.1. Indoor Design Temperatures

2)   At the outside summer design temperature, required cooling 

facilities shall be capable of maintaining an indoor air temperature of 

not more than 26°C in at least one living space in each dwelling unit.

*NOTE: Sentence 9.33.3.1. 2) applies only to the BCBC.



CODE REQ: OUTDOOR TEMP.
9.33.3.2. Outdoor Design Temperatures

1) The outdoor conditions to be used in designing heating and 
air-conditioning systems shall be determined in conformance 
with Article 1.1.3.1.

1.1.3.1. Climatic and Seismic Values

3) The outside winter design temperatures determined from 
Appendix C shall be those listed for the January 2.5% values. 

5) The outside summer design temperatures determined from 
Appendix C shall be those listed for the July 2.5% dry values.



CLIMATIC DATA
Appendix C Climatic and Seismic Information for Building Design in Canada



HLHG INPUTS & REPORTS

• The following slides demonstrate the TECA HLHG calculator

• CSA F280-12 Table E.1. outlines require report information

• Other certified calculators perform the same calculations and can report 
the information in a standardized form



HLHG BUILDING INFORMATION
DESIGNER & SITE INFORMATION



HLHG REPORT: BUILDING INFO



BUILDING ASSEMBLY INPUTS
Custom Building Assemblies:

• Walls

• Windows & Skylights

• Doors

• Foundations



HLHG REPORT: BUILDING ASSEMBLY

WALLS
• 1/ (Wood Wall), 
• Air Film ‐ Inside Walls, 
• 1/2" Drywall, 
• 2*6, 16" OC w/ R6 Insulation, 
• 2" Type 2 Bread Board as 

Continuous Insulation on 
Exterior, 

• 1/2" Sheeting,
• Wall Material ‐ Softwood, 
• Air Film ‐ Outside Air; 
29.91 R‐VALUE



HLHG ROOM INPUTS
Individual Room Inputs:

• Critical to size HVAC 
distribution systems

• Indoor setpoint 
temperature can be 
unique to each room

• Continuous Ventilation?

• Occupants?

• Electrical Loads?



HLHG REPORT: ROOM BREAKDOWN
Heating System

Cooling System



HLHG REPORT: SUMMARY



HLHG REPORT
Results Output Page:
• Automatically creates a report

• Contains critical design 
information (per CSA Standard)

• Results page submitted to 
Building Official



REVIEWING HLHG RESULTS
VERIFY THE FOLLOWING:

 Outdoor Design Temperature

 Indoor Setpoint Temperature

 Building Construction (R-Values & Glazing Coatings)

 Building Assembly Element Areas

 Building Floor Plan Area & Perimeters of Walls

 Correct Orientation of Building

 Building Latitude

 Ventilation System

 Air Tightness

 Mechanical System



BUILDING ASSEMBLY ERRORS
Ensure Building Construction Elements 
(R-Values & Glazing Coatings):

• Meet Code Requirements

• Match the Architectural Plans

• Are NOT Modified During Construction

• Noted on the HLHG Report



FENESTRATION ERRORS
• Windows & Skylights are often the highest heat 

loss and heat gain components.
• Mistakes inputting window sizes can result in 

equipment sizing and poor distribution systems
• Skylights have a huge impact and must be included

LEVEL 2 FLOOR PLAN

4,669 BTUH

69 BTUH
644 BTUH



BUILDING ORIENTATION ERRORS

Orientation Example:
• 20’ x 20’ Building

• 1 Door & 1 Window per Side

Solar Heat Gains:
• Heat Gain calculations are heavily 

impacted by building orientation

• Heat Loss calculations are NOT 
impacted by orientation.



OVERHANGS
• Latitude Impacts the Effectiveness of Overhangs

• The inclusion of overhangs is not required, omission will be conservative



BLINDS & SHADINGS
Blinds & Shadings can be included to reduce Heat Gain loads

WARNING: I do not recommend!

 Relies on user input



VENTILATION ERRORS
• Only the Principal Ventilation System to be included

• Do not include all ventilation fans in the dwelling

• Select the correct type of ventilation (HRV or Bath Fan)
• HRV efficiency impacts the load



SHORT BREAK!
FOLLOWED BY EXAMPLES



CSA F280 HLHG EXAMPLE
Site Information:

• Vancouver, BC
• -7°C Winter Design Temperature
• 28°C Summer Design Temperature

• 3 Story, 3,067 ft2 detached home

• Indoor setpoint temperature modeled at 26°C for cooling
• CSA F280 specifies indoor setpoint of 24°C for cooling

• Net Zero building assemblies

• 5 Occupants

• HRV: 110 CFM with 82% ASE

• No window shades included



BASEMENT PLAN

12 BTUH

133 BTUH

Heat Gain (Cooling):
145 BTUH
*Mostly below grade

Heat Loss (Heating):
4,477 BTUH

2,618 BTUH

1,859 BTUH



MAIN FLOOR PLAN

2,790 BTUH

321 BTUH

857 BTUH 1,233 BTUH

171 BTUH
69 BTUH

Heat Gain (Cooling):
9,759 BTUH

Heat Loss (Heating):
5,596 BTUH 1,812 BTUH

807 BTUH

2,738 BTUH2,040 BTUH

736 BTUH

1,696 BTUH

82 BTUH



TOP FLOOR PLAN

625 BTUH

59 BTUH

267 BTUH

343 BTUH 1,072 BTUH

387 BTUH

964 BTUH

504 BTUH

48 BTUH
347 BTUH

1,620 BTUH

471 BTUH

565 BTUH748 BTUH

Heat Gain (Cooling):
3,758 BTUH

Heat Loss (Heating):
6,042 BTUH

265 BTUH159 BTUH

116 BTUH 1,240 BTUH



Vancouver:
Temp. @ -7°C

Heat Loss:
16,115 BTUH

HEAT LOSS SUMMARY



Vancouver:
Temp. @ 28°C

Heat Gain:
13,659 BTUH
*Indoor temp 
@ 26°C

HEAT GAIN SUMMARY



SINGLE ROOM CALCULATIONS

9.33.3.1. Indoor Design Temperatures

2)   At the outside summer design temperature, required cooling 

facilities shall be capable of maintaining an indoor air temperature of 

not more than 26°C in at least one living space in each dwelling unit.



SELECTING A SINGLE ROOM
• Must be a finished room

• Can this room be isolated

• Window shades available

• Consider occupant comfort

• How is the ventilation in the room

• How will the occupants use the room

• Consider how many ft2 per occupant



MODELING A SINGLE ROOM

?

How to Model a Single Room to HVAC DC & TECA Standard:

• Calculate heat gain on the single room (must have doors)

• Interior surfaces assumed to be at outdoor design conditions

• Include all dwelling occupants in the single room

• Assume a min. electrical load of 800 Watts (2,730 BTUH)

• Indoor setpoint temperature of minimum 26°C 

• CSA F280 recommends 24°C

• Include ventilation system

?

?



SINGLE ROOM: FAMILY ROOM

?

Family, Kitchen & Nook for Single 
Room Cooling:

• High occupant comfort level
• Cools a large area

• Requires doors to be added!



Family & Kitchen Heat Gain:

4,807 BTUH

Family & Kit. as Single Room:

10,988 BTUH

CSA F280-12

Indoor temperature is 26°C rather than 24°C

FAMILY ROOM COMPARISON

Family, Nook & Kitchen



BASEMENT PLAN

12 BTUH

133 BTUH

Why not use the basement 
for cooling?
• Must add internal loads
• Add 3,924 BTUH

• Heat transfer from above
• No doors to stairs
• Poor occupant comfort

• Does this area even 
require cooling?



WHEN COOLING IS REQUIRED

Move the same house to different locations!
Site Information:

• 3 Story, 3,067 ft2 detached home

• Indoor setpoint temperature modeled at 26°C

• Net Zero building assemblies

• 5 Occupants

• HRV: 110 CFM with 82% ASE

• No window shades included



HEAT GAIN COMPARISON
CSA F280 will always return a heat loss & heat gain value for the peak load

HEAT GAIN COMPARISON TABLE

LOCATION OUTDOOR SUMMER 
DESIGN TEMPERATURE LATITUDE

HEAT GAIN CALCULATED 
(REQUIRED COOLING LOAD)

[BTUH]

Alert, Nunavut 13°C 82.48 5,382 

Baker Lake, Nunavut 23°C 64.32 10,774 

Corner Brook, Newfoundland 26°C 48.95 12,480 

Dawson City, Yukon 26°C 64.07 12,587 

Toronto, Ontario 31°C 43.65 15,441 

Vancouver, British Columbia 28°C 49.25 13,659 



Alert:
Temp. @ 13°C

ALERT HEAT GAIN EXAMPLE

Heat Gain:
5,382 BTUH



COOLING REQUIREMENTS
Why does Alert still require cooling?

• The internal loads from CSA F280

• Occupants: 70 W (240 BTUH) per person

• Electrical loads: Minimum 800 W (2730 BTUH), 

         4 W/m2 (1.27 BTUH/ft2) if > 200m2  (2150 ft2)

• No credit for thermal mass of building

• Below grade elements do not get free cooling from soil temperature

• CSA F280 only allows for calculating peak loads



WHEN COOLING IS REQUIRED

CSA F280 will always output some cooling requirement

• Cannot provide an answer on when cooling is not required

• Does not allow for passive cooling
• Cannot open a window in the model



BSSB INFORMATION BULLETIN
Building and Safety Standards Branch
No. B24-08
April 19, 2024

Protection from Overheating in Dwelling Units
• 5-Page Bulletin on the 26°C Refuge Room
• Passive Cooling Strategies
• Energy Modelling Requirements 

• Use CSA F280, not HOT 2000

• Allows for Passive Cooling Strategies 
• Refers to Sentence 2.2.2.1.(1) of Division C.

https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/construction-industry/building-codes-
and-standards/bulletins/2024-code/b24-08_overheating.pdf



BSSB INFORMATION BULLETIN

Protection from Overheating in Dwelling Units

“Designers following Part 9 are required to provide sufficient information 

to demonstrate that a minimum of one living space in each dwelling unit 

meets the 26°C indoor design temperature requirement through passive 

and/or active measures as per CSA F280.”



BSSB INFORMATION BULLETIN

Division C: 2.2.2.1. General Information Required

1) Sufficient information shall be provided to show that the proposed work 

will conform to this Code and whether or not it may affect adjacent 

property.

Note: CSA F280 was not designed to determine if cooling is required, only to 

provide a peak load



COOLING REQUIREMENTS
How do you prove cooling is not required?

• Simulation data must be provided

• Weather data

• Building thermal mass

• Propagation of heat transfer

• Complex analysis!

• Engineer required?



REVIEWING A SINGLE ROOM
Errors in Modeling:

• Is the heat gain calculation performed on the entire dwelling, not just 
the living room?

• Interior walls and floors will be assumed to have no heat transfer 
because they are modeled as conditioned spaces

• Have the occupants been included in the calculation?

• Have the internal loads been distributed to multiple rooms?

• Avoid these errors by following TECA & HVAC DC's guidelines!



COMMENTS ON FUTURE AMENDMENTS
• CSA F280 is not designed to answer if cooling is required

• NBC is considering adopting cooling requirement
• The NBC is considering whole house cooling

 Rather than allowing a refuge room
• Cut-off temperature for outdoor design temperatures below 26°C

• BCBC will likely modify the cooling clause in the future

• Single room cooling guidelines may be adopted in the BCBC



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



END
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