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Learning Objectives

 Familiarize delegates with the terminology within SB-12.

 Learn how to utilize Tables within SB-12 for planning future housing projects 

in order to be code compliant. 

 Currently 12 tables within Chapter 3(our focus today). It could be difficult to 

determine what tables applies to your project and what it all means.

 Develop knowledge of other code provisions within SB-12. 

 The tables are the fundamental building block of todays session but there’s other 

exceptions and provisions within the code that you should be aware of when 

planning future housing projects.



SB-12 Table Example



Agenda
 Background

 SB-12- What is it and why do we need to use it?

 SB-1- How is climate data used within SB-12?

 Terminology

 Zones

 Heating Degree Days

 Compliance Packages

 Thermal Values- R-value(Nominal and Effective), RSI value, U-Value

 Building Components

 Ceilings

 High Heels Trusses

 Exposed Floors

 Insulation Types- Are they the same?



Agenda
 Walls

 Compacting insulation

 Below Grade Slabs

 Windows, Sliding Glass Doors and Skylights

 Units in glazing

 HRV’s

 HVI Institute

 Domestic Hot Water Tanks

 Design Examples

 Zone 2- Fort Albany First Nation

 Plans Review Examples

 Other Code Provisions

 Questions



Background



MMAH Supplementary Standard SB-12

Energy Efficiency For Housing

 What is SB-12 and why do we need to utilize it?

 “This Supplementary Standard includes design options regarding the energy 

efficiency of a building or part of residential occupancy that is within the scope of 

Part 9 and is intended for occupancy on a continuing basis during the winter 

months.”

 First published in 2009, SB-12 was intended to meet or exceed energy efficiency 

standards of EnerGuide 80 level of energy efficiency.

 The standard has evolved overtime, “Chapter 3” provides a 15% increase in energy 

efficiency compared to the requirements that took place in 2012 ( Chapter 2).

 The standard is prescriptive. No specific labelling such as the EnerGuide labelling is 

required.

 Utilizing the standard will ensure your housing is built to code and energy efficient 

for members of your community.



How is SB-12 Structured?

 Chapter 1- General

 Scope

 Application

 Terms and Abbreviations

 Referenced Documents and Organizations

 Chapter 2- Acceptable Solutions for Compliance Before January 1, 2017

 Chapter 3- Acceptable Solutions for Compliance After December 31, 2016

Our focus today.



What Has Changed?

Chapter 2: Before January 1, 2017 Chapter 3: After December 31, 2016



MMAH Supplementary Standard SB-1 

Climatic and Seismic Data

 Describes how climatic design values are computed and provides 

recommended design data for a number of locations.

 All climatic data are based off weather observations collected by Atmospheric 

Environment Service, Environment Canada.

 Not all locations are identified. i.e. Moose Cree First Nation (Moose Factory)

 May contact Environment Canada for further information.

 Alternatively use a nearby community. i.e. Moosonee.

 If there’s no community close-by, use a community which is further away but is 

more restrictive. 





Terminology

 Zones, Compliance Package, Heating Degree Days… 

What does it all mean?



Zones in Reference to SB-12?

 What is a zone and how is it determined?

 Zone 1- If the building is located in an area where the “Heating Degree Days” is 

less than 5000.

 Zone 2- If the building is located in an area where the “ Heating Degree Days” is 

5000 or more.

 How does this relate to SB-12?

 Your zone narrows down which Table in SB-12 to meet code.

 Once you determine your zone, you narrow down the tables from 12 to 6.

 Don’t confuse SB-12 zones with Energy Star zones. Although they sound the 

same they have a different scale to classify zones in HDD.



Energy Star Zones

Example: Attawapiskat First Nation: 7100 Heating Degree Days 



Heating Degree Days (HDD)

 How is HDD Calculated?

 Data was compiled from stations for the 25 year-period ending in 2006.

 Add the difference between 18 Degrees Celsius and the mean temperature for 

every day in that year when the mean temperature is below 18 Degree Celsius.

 It is assumed no heat is required when the mean outside air temperature for the 

day is 18 degrees Celsius or higher.

 Very little heating degree days in the summer. Summer mean temperatures mostly above 

18 Degrees Celsius daily. If the mean temperature is above 18 Degrees Celsius the HDD for 

the that day would be 0.





Thunder Bay- HDD



Space Heating Equipment and AFUE

 Annual Fuel Utilization Efficiency (AFUE)-

 How efficient is your equipment at utilizing fuel?

 The greater the efficiency, the more heat you get per unit of fuel.

 High efficiency furnaces typically have an AFUE of 90% or more. Units can be as 

efficient as 98% with the exception of electric heat which is 100% efficient.

 Units are labelled which specify efficiency and capacity of the unit in question.

 In order to meet prescription solutions of the selected compliance package, you 

must ensure your equipment meets the minimum AFUE.

 Once you determine your heating equipment and AFUE the Tables get further 

reduced from 6 to 2.



Units- Metric Versus Imperial

 Next you’ll need to determine what type of units you’ll use.

 Imperial Units- Feet, pounds, Celsius, R-value

 Metric Units(English units)- Meter, grams. Kelvin, RSI

 Once you select what type of units you’re comfortable with using, you can 

further reduce the number of Tables from 2 to 1.



Compliance Packages

 Compliance packages are a set of minimum thermal values for each building 

component.

 Once you’ve identified your Zone and your Space Heating Equipment you must 

select a package to which the housing project will comply to.

 You must meet the minimum specification set out in the package. You can’t 

choose a lower spec’d thermal value in another package.



Thermal Values of Housing Components

 Three Thermal Value Types for Assemblies:

 Minimum Nominal R

 Maximum U 

 Minimum Effective R

 Important Note: You must meet one of the above thermal values to be within 

compliance of SB-12. 



Nominal R-Value of Assemblies

 Nominal R-value of an assembly are the values listed for the insulation 

component of the assembly.

 The higher the R-value the better.

 Minimum nominal R-values indicated in SB-12 have two components.

 The first component is the insulating component between your framing. Typically 

batt insulation.

 The second component calls for “ci” which means continuous insulation. 

Continuous insulation is insulation which is uninterrupted by framing components. 

Typically rigid foam insulation is used such as XPS.

 For example: Minimum nominal R-value= 19 + 10ci



Effective R- Value of Assemblies
 Is the summation of the R-value of each individual component/material in the 

assembly. 

 For example, if one would calculate the effective R-value of a wall above grade. 

They would consider the R-value of every component of the wall which includes:

 Exterior Air Film

 Exterior Finish(Siding)

 Air Spaces

 Exterior Insulation(if any)

 Sheathing

 Stud dimensional lumber with the insulating component

 Vapour Barrier

 Drywall

 Interior Air film

 Every material used has an R-value. Different materials have higher or lower 

R-value compared to one-another. 



R-Value of Different Materials

 Different materials have different R-value. 

 Would we “insulate” a  2x6 stud cavity with additional SPF lumber?

 Calculation #1

 SPF Lumber= R-1.23 per inch

 Lumber depth- 5.5 inch

 Therefore 1.23*5.5= R-6.765 per 5.5 inch

 Calculation #2

 R-19 Batt= R-19 per 5.5 inch

Insulating materials discussed have better properties which have a higher thermal resistance.



How Does Framing Effect A Walls 

Effective R- Value?

R=13.4

30% Reduction in R-Value due to Framing

NRCan- Tables for Calculating Effective Thermal Resistance of Opaque Assemblies



Calculating the Effective R-Value for an 

Assembly Example: Wall-Above Grade



EffectiveR.ca



Max U-Value Versus R-Value

 The lower the U-Value the better.

 The industry generally uses R-value. Higher R the better.

 R=1/U or U= 1/R

If the R value of an assembly is R-20 then the u value would be:

U=1/R

U=1/20

U=0.05



Components of A Home



Ceilings

Ceiling with Attic Space Ceiling Without Attic Space



High Heel Trusses

High Heel (HH) Trusses allow for more insulation 

to be installed. Reduce cold spots. More 

efficient.



Exposed Floors

Cantilevered Floor Joists Unconditioned Crawlspace



Types of Insulation

 Rigid Foam Types include: XPS(Expanded Polystyrene), EPS (Expanding 

Polystyrene), Polyisocyanurate.

 Mineral Wool Insulation, AKA Roxul

 Fiberglass Insulation (blown and batt)

 Cellulose Insulation (blown and batt)

 Spray Foams: Open and Closed Cell



Not all Rigid Foams Are The Same

Type of Insulation R-Value per Inch Permeance

XPS R-5 23-92

EPS R-3.75 86-160

Polyiso (foil faced) R-6 4.3



Walls

Basement Wall

Walls Above Grade

What would a rim joist cavity be considered?



Compacting Insulation in Wall Cavities



Below Grade Slabs



Windows, Sliding Glass Doors and 

Skylights

 Be careful of U-value or Energy Rating(ER) of all glazing within the unit.

 Lower U-value= better window. Higher ER= better window.

 Building codes restrict a maximum U-value of glazing or allow minimum 

specified Energy Rating as determined by Energy Star.

 Choose quality windows and sliding glass doors.

 Fixed windows are more energy efficient as compared to operable.

 Ex. Triple glazed, vinyl clad,  gas filled(argon or krypton), low-e coating with 

insulated spacers.

 Windows could take up to 8 weeks shipped from the manufacturer. Talk to 

your supplier to ensure you’re getting what you want. 



Glazing- Units of Measure
Which window is better in terms of U-Factor?

Conversion Factor= 0.176 1.1*0.176=0.194



HRV’s

 Provides ventilation within the home.

 Ensure the unit is sized(minimum CFM’s) and meets the minimum efficiency 

standards.

 Efficiency measured in Sensible Recovery Efficiency (SRE)

 The greater the efficiency the better. More heat gets transferred from the 

HRV’s core.

 HRV efficiency upwards to 88% efficient. Minimum 55%. Compliance package 

will specify minimum efficiency of unit.

 Other considerations include, Brand, pricing, defrost cycles etc.

 Plan where the HRV will be located.



Home Ventilating Institute (HVI)

 3rd Party Testing institution which tests performance of ventilation products 

such as HRV’s, exhaust fans, ERV’s.

 Compiles data of every brand and model available in Canada.

 Data includes Sensible recovery efficiency, Airflow, Power consumed, Energy 

Star certified.

 Sort data to meet your project specifications.



Sorted based on highest efficiency



Domestic Water Heaters

 Compliance determined on Energy Factor (EF) rating. 

 The higher the EF the more efficient the water heater.

 Consider capacity when selecting a water heater as well.

 If a compliance package doesn’t indicate a EF rating then there’s no minimum 

EF requirement to comply too. In other words choose a model that meets your 

needs and budget.

 Consideration should be provided to Hot Water on Demand Tanks.



What Have We Learned So Far?

Can we now utilize the SB-12 tables? Almost…

 Determined what Zone we are in depending on the Heating Degree Days.

 Isolated which Table we will utilize based on:

 Type of heat equipment

 Efficiency of heating equipment

 What type of units you’re comfortable using (Imperial or Metric)

 Discussed the various components of a home.

 Defined and determined Thermal Values and what they mean.



Notes to Tables

 Notes are often provided below tables through out the building code. 

 Subscripts are provide in the Table while the corresponding note is provide 

below which provide additional definitions or exceptions.



Design Example #1: Fort Albany First 

Nation

 Step 1: What Zone Am I In?

 Utilizing SB-1…

Where’s Albany?

Zone 2: Greater than 5000 HDD



Design Example #1: Fort Albany First 

Nation
 Step 2: How will I heat the home? Electric or Gas?

 In Albany, new construction is typically heated by Electric Baseboard Heaters. 

Therefore…



Design Example #1: Fort Albany First 

Nation

 Step 3: Select a compliance package to build to or exceed the thermal values 

of the package.

Don’t reduce efficiency!

Build to C1 as designed.



Design Example #1: Fort Albany First 

Nation

 Step 4: Now what..??

 Speak to your designer and contractor to ensure new construction is built to the 

selected specifications.

 Involve your Tribal Council to perform plans examinations to ensure the plans 

reflect the selected compliance package.

 Acquire inspection services from your Tribal Council or 3rd party to ensure  

specifications are followed. Don’t allow change orders without knowing the 

implications.



Plans Review Example #1

 Walls Above Grade:

Is my design meeting the compliance package?

Nominal R-Value= R-22 + 5ci

Effective R-Value= 22.07

Max. U= 0.045



Design Example #2

Component R-Value

Interior Air Film 0.68

6 mil Poly Vapour Barrier 0

2x6 Studs at 16’’OC w. R-24 

Batt

15.13

1’’XPS 5

½ Plywood 0.615

Blueskin Waterproofing 0

Effective R-Value=21.43

Nominal R-Value= 24+5ci

Max U.= 0.047

Basement Walls;



Design Example #3

Component R-Value

Interior Air Film 0.68

6 mil Poly Vapour Barrier 0

2x6 Studs at 16’’OC w. R-

24 Batt

15.13

½ Plywood 0.615

Blueskin Waterproofing 0

What if the basement wall assembly in the previous example has no rigid foam?

Effective R-Value= 16.425

Nominal R-Value= 24+0ci

U-Value= 0.060



Design Example #4

 Ceiling with Attic Space

Component R-Value

½ Plywood Roof 

Sheathing( not included 

in calculation)

0

Vented Roof Air Space 0.17

Blown Cellulose R38 38

Roof Truss Bottom Chord 

dimensional lumber

2x4, 24’’ O.C. with R-12 

fill between chords

10

6 Mil Poly Vapour Barrier 0

½ Drywall 0.45

Interior Air film- Ceiling 0.62

Nominal R-Value= 50

Effective R-Value= 49.24

U-Value= 0.020



Additional Code Requirements?

 So far we covered the fundamental components of SB-12. Learning and 

understanding the tables are critical. 

 We’ve also examined how notes can provide additional information to aid the 

design process.

 We’ve practised utilizing what we’ve learned in using examples.

 We’ll now discuss other code provisions within SB-12.

There must be more???



Walls Adjacent to Heated Garages… 

Do I Need to Insulate?



Glazing

Potential window upgrades may be required to meet code.

Performance based compliance must be used.



U Value and ER  Equivalency



Air Tightness and Targets



Air Tightness Substitutions

One Substitution OR Two Substitutions



Thermal Resistance of Doors

 Entrance doors, with the exception of the glazed portion of the door, shall 

have a R-value of R-4 where a storm door is not provided.

 Applies to all doors that separate heated space from unheated space.

 Doors shall have an insulated core and be installed with weather-stripping.



Does each door need to be insulated if my porch is heated?



Roof Access Hatches and Eaves

Reduced insulation at attic hatch.

=R-20



Additions to Existing Buildings



Are There Other Ways of Compliance?

 Performance Based Methods

 Measured on simulated energy use of the “proposed building”.

 Select a “reference building” taking in account of zone, energy source and 

equipment efficiency.

 Simulate the annual energy use of the proposed building and reference building 

under specified building designs.

 Reference building design has specified conditions.

 Proposed building design uses your own selection.

 Other Methods

 Meet the performance level of NRCan, “Energy Star for New Homes Standard 

Version 12.6.”

 Meet the NRCan, “2012 R2000 Standard:.



Where To Go From Here?

 Purchase a copy of the Ontario Building Code if you haven’t already yet have 

a copy.

 Familiarize yourself with SB-12 and the rest of the code.

 Take courses to enhance your knowledge.

 Practise applying the code with drawings/examples.

 Once you are comfortable apply your knowledge to future housing projects to 

meet SB-12 standard.



Questions?
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