
Lunch & Learn
Unpacking the Layers: Air Barriers, Vapour Barriers & WRBs

12pm September 25th, 2025

Presenter: Tim Warner
Email: twarner@boabc.org
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Disclaimer
Information presented today does not directly represent the opinions of the Building 

Officials Association of BC (BOABC). This presentation is conceptual and for informal 
educational purposes only. The presenter and Association takes no responsibility for 

application of any concepts or interpretations in this presentation to specific projects. The 
slides must not be considered complete or exhaustive. Code provisions have been generally 

represented and may not reflect all exceptions.
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Land Acknowledgement
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Welcome!
Today's Session:

- The Building Envelope +RECAP
- Hierarchy of Control Layers +RECAP

- Air Barriers, Vapour Barriers and WRBs
- Dew Point
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Building Envelope +RECAP
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What is it?

The building envelope is the system of 
assemblies and materials that separate 
the inside of a building from the outside 

environment.
 This separation is achieved through a 

series of control layers that work together 
to protect the structure and create a 

durable, safe, and comfortable indoor 
environment.

Inside

Outside

Also Outside



Building Envelope +RECAP
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Hierarchy of Control Layers

The "Big 4"
Control Layers

Bulk Water Control Layer

Air Control Layer

Vapor Control Layer*

Thermal Control Layer

also Sound, Light, Pests...



Building Envelope Control Layers
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How Does it Work? What questions are we asking to understand the layers?

How does each control layer work?

The Building Envelope

What are the sources of the 
environmental issue that we're 

trying to control?

How does the code address 
each layer? And it's 

performance?

What forces drive interaction across the 
building envelope?

As building officials, how can we 
make good compliance 

decisions?

Does one product or material 
contribute to more than one 

layer?



Bulk Water Control Layer
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Overview

Bulk Water Sources

Water Control Layer

Rain/Snow

Water in the 
Ground

Wind Driven Rain/Snow

Plumbing LeaksMoved by Gravity, Momentum, 
Capillarity, Hydrostatic Pressure

Bulk Water Forces

What are the consequences?



Air Control Layer
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Overview

Air Control Layer

Mechanical Systems

Wind Pressure

Stack Effect
Moved by air pressure differential 
(the equilibrium of air pressure)

Air pressure moves from high to 
low

Air Movement Sources

Air Movement Forces

What are the consequences?



Vapour Control Layer

10

Overview

Vapour Pressure Forces

Vapour Control Layer

Plants

Humans

Water Leaks

Moved by vapour pressure 
differential (the equilibrium of 

vapour pressure)

Vapour pressure moves from high 
to low

Building Materials

Humidification

Vapour Pressure Sources

What are the consequences?



Bulk Water Control Layer
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How Does it Work?

Bulk Water Sources

Water Control Layer

Rain/Snow

Water in the 
Ground

Wind Driven Rain/Snow

Plumbing LeaksMoved by Gravity, Momentum, 
Capillarity, Hydrostatic Pressure

Bulk Water Forces

What are the consequences?



Bulk Water Control Layer
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How Does it Work? What are the Components?

Bulk Water Control Layer Components

Water Control Layer

Roofing

Cladding

Sealants

Windows

Doors

Eaves

Sheathing 
Membrane

Gutters/Downspouts

Trim

Drainage 
Plane

Flashings

Foundation 
Drainage

Rainwater 
Leaders Sump Pumps Storm Connections, Ditches 

and Rockpits

WRBs



Bulk Water Control Layer
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How Does it Work?
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Water Resistive Barriers
Where does the code fit in?

No Definition

Functional Control 
Properties

Source: BC Building Code 2024, Province of British Columbia
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Water Resistive Barriers
Where does the code fit in?

Material Properties

Installation 
Properties

Source: BC Building Code 2024, Province of British Columbia
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Water Resistive Barriers
Where does the code fit in?

Material Properties

H2o

"Breather Type" H2o

H2o

H2o

H2o

H2o

H2o

H2o

H2o

H2o

H2o

H2o

H2o

H2o

H2o
H2o

H2o

H2o

H2o

H2o
H2o

H2o

H2o

H2o

H2o

H2o

H2o

H2o

H2o

H2o

H2o

H2o

H2o

H2o



Air Control Layer
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How Does it Work?

Air Control Layer

Mechanical Systems

Wind Pressure

Stack Effect
Moved by air pressure differential 
(the equilibrium of air pressure)

Air pressure moves from high to 
low

Air Movement Sources

Air Movement Forces

What are the consequences?



Air Control Layer
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Where does the Code fit in?

Functional Control 
Properties

Definition

Source: BC Building Code 2024, Province of British Columbia



Air Control Layer
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Where does the Code fit in?

Part 9 Material 
Properties

Source: BC Building Code 2024, Province of British Columbia



Air Control Layer
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Where does the Code fit in?

Part 9 Material 
Properties

9.36 also requires full building assessment of performance air barrier system

Source: BC Building Code 2024, Province of British Columbia



Air Control Layer
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Where does the Code fit in?

Part 5 Material 
Properties

Source: BC Building Code 2024, Province of British Columbia



Air Control Layer
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Where does the Code fit in?

Installation Properties

Source: BC Building Code 2024, Province of British Columbia



Air Control Layer
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Where does the Code fit in?

Installation Properties cont.

Source: BC Building Code 2024, Province of British Columbia



Vapour Control Layer
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How Does it Work?

Vapour Pressure Forces

Vapour Control Layer

Plants

Humans

Water Leaks

Moved by vapour pressure 
differential (the equilibrium of 

vapour pressure)

Vapour pressure moves from high 
to low

Building Materials

Humidification

Vapour Pressure Sources

What are the consequences?



Vapour Control Layer
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Where does the Code fit in?

Definition

Source: BC Building Code 2024, Province of British Columbia



Vapour Control Layer

26

Where does the Code fit in?

Functional Control 
Properties

Material Properties

Source: BC Building Code 2024, Province of British Columbia



Vapour Control Layer
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Where does the Code fit in?

Material Properties cont.

Source: BC Building Code 2024, Province of British Columbia



Vapour Control Layer
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Where does the Code fit in?

Installation Properties

Source: BC Building Code 2024, Province of British Columbia



Vapour Control Layer
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Where does the Code fit in?

Installation Properties

Source: BC Building Code 2024, Province of British Columbia



Vapour Control Layer
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Where does the Code fit in?

Installation Properties

Source: BC Building Code 2024, Province of British Columbia



Vapour Control Layer
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Where does the Code fit in?

NBC2020 addition

Why is it important to know the difference?

Source: BC Building Code 2024, Province of British Columbia



Vapour Control Layer
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Position of Vapour Barriers

Source: BC Building Code 2024, Province of British Columbia



Vapour Control Layer
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Position of Vapour Barriers

Source: BC Building Code 2024, Province of British Columbia



Vapour Control Layer
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Position of Vapour Barriers

Source: BC Building Code 2024, Province of British Columbia



The Dew Point
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Dew Point Basics

Air temperature → measure of heat energy.

All air holds water vapour; capacity changes with temperature.

Warm air holds more moisture than cold air.

Relative Humidity (RH) → how full the air is compared to its capacity.

Saturation (100% RH) → air is “full”; extra vapour condenses.

Dew Point → temperature where air reaches saturation.

Condensing Surface → any surface colder than the dew point where moisture will form.



The Dew Point
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Dew Point Basics

On a humid July day, the 
dew point might be 
around 19 °C. 

Your beer can is sitting at 
5 °C — way below that 
line — so the air next to it 
instantly reaches 100% 
RH and dumps water on 
the can.



l

The Dew Point
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Dew Point Basics

Outside (cold in Winter)

Inside (warm in Winter)

22C 40%RH

0C

8C 100%RH
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The Dew Point
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Dew Point and the Position of Low Permeance Materials

22C 40%RH

0C

8C 100%RH

1st Plane of 
Protection

2nd Plane of 
Protection

Vapour 
Barrier

Air Barrier

Thermal Resistance Outboard vs 
Inboard?

Outside (cold in Winter)

Inside (warm in Winter)
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The Dew Point
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Dew Point and the Position of Low Permeance Materials

22C 40%RH

0C

8C 100%RH

1st Plane of 
Protection

2nd Plane of 
Protection

Vapour 
Barrier

Air Barrier

Thermal Resistance Outboard vs 
Inboard?

Outside (cold in Winter)

Inside (warm in Winter)



ll

The Dew Point
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Dew Point and the Position of Low Permeance Materials

22C 40%RH

0C

8C 100%RH

1st Plane of 
Protection

2nd Plane of 
Protection

Vapour 
Barrier

Air Barrier

Thermal Resistance Outboard vs 
Inboard?

Outside (cold in Winter)

Inside (warm in Winter)
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The Dew Point
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Dew Point and the Position of Low Permeance Materials

22C 40%RH

0C

8C 100%RH

1st Plane of 
Protection

2nd Plane of 
Protection

Vapour 
Barrier

Air Barrier

Thermal Resistance Outboard vs 
Inboard?

Outside (cold in Winter)

Inside (warm in Winter)
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The Dew Point
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Dew Point Basics

Outside (cold in Winter)

Inside (warm in Winter)

22C 40%RH

0C

8C 100%RH

1st Plane of 
Protection

2nd Plane of 
Protection

Vapour 
Barrier

Air Barrier



End/Questions:
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Tim Warner
Twarner@boabc.org
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