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What am I here to talk about?

With our eyes on the prize of ultimate sustainability, 

carbon emission reduction, are we too often focusing on 

the tree rather than the forest. We always think we can 

do it better than our predecessors, but sometimes we 

forget what they did, why and how they did it.



˵̠̟Я̥ ̨̖ ̝̝̒ ̝̜̖̚ ̥̠ ̥̙̟̜̚ ̨̖ ̣̖̒ ˤ˦˰



Å Building Envelope Specialist 

Å 27 years experience, 22 of which were with a multi -
disciplinary North American firm.

Å Managed the west coast building science department, 
from Edmonton to San Francisco

Å But only practiced engineering in Vancouver and lower 
mainland 

Å Worked on all types of buildings, although now mostly 
institutional and multi residential NC

Å About 5 years ago, I started Evoke Buildings with a few 
other mischiefs ҭthat has allowed me to be more involved 
in project work again

Who am I 
anyway?

Vancouver 

- Climate zone 4

- Lots of Rain November to April



Things I was told that still ring through today!

SOURCE: PIERRE GALLANT AND MARK LAWTON

Some only have a little to do with building science: 

1

2
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Hire for attitude, you can teach the rest

̠̦̊ ̟̔̒ ̞̜̖̒ ̒ ̞̤̥̜̖̒̚˝ ̦̥̓ ̠̟̕Я̥ ̞̜̖̒ ̥̚ ̘̟̒̒̚

We are both advisors and gate keepers

˺̥ ̠̖̤̟̕Я̥ ̞̥̥̖̣̒ ̤̠ ̞̦̙̔ ̨̙̥̒ ̪̠̦ ̨̜̟̠ ̗̚ ̪̠̦ ̟̟̠̥̔̒ ̠̞̞̦̟̥̖̔̔̒̚ ̥̚

Dwv"uqogvjkpi"vjcv"ku"oqtg"tgngxcpv"vq"vqfc{Ҳu"rtgugpvcvkqp

5 We have done that before.



The drainage 
cavity



Early publications



CBD-40  HTTPS://NRC-PUBLICATIONS.CANADA.CA/ENG/VIEW/FT/?ID=85C77A08-0A5B-4920-8DD5-E8C1EBDF878A 

The drainage cavity

òAs with capillary suction and gravity, water entry resulting from 

an air pressure difference can be controlled by the introduction 

of an air space in the joint or wall.ó

[JS: Summary. While much of the article remains correct and relevant, 

the most jarring omission in the document is any mentioned of what 

today is as the fundamental concept of drained rain penetration control 

strategies: that is a òsecond-line of defenseó or drainage plane / water 

resistant barrier integrated with flashing and weep holesé

https://nrc-publications.canada.ca/eng/view/ft/?id=85c77a08-0a5b-4920-8dd5-e8c1ebdf878a
https://nrc-publications.canada.ca/eng/view/ft/?id=85c77a08-0a5b-4920-8dd5-e8c1ebdf878a
https://nrc-publications.canada.ca/eng/view/ft/?id=85c77a08-0a5b-4920-8dd5-e8c1ebdf878a
https://nrc-publications.canada.ca/eng/view/ft/?id=85c77a08-0a5b-4920-8dd5-e8c1ebdf878a
https://nrc-publications.canada.ca/eng/view/ft/?id=85c77a08-0a5b-4920-8dd5-e8c1ebdf878a
https://nrc-publications.canada.ca/eng/view/ft/?id=85c77a08-0a5b-4920-8dd5-e8c1ebdf878a
https://nrc-publications.canada.ca/eng/view/ft/?id=85c77a08-0a5b-4920-8dd5-e8c1ebdf878a
https://nrc-publications.canada.ca/eng/view/ft/?id=85c77a08-0a5b-4920-8dd5-e8c1ebdf878a
https://nrc-publications.canada.ca/eng/view/ft/?id=85c77a08-0a5b-4920-8dd5-e8c1ebdf878a
https://nrc-publications.canada.ca/eng/view/ft/?id=85c77a08-0a5b-4920-8dd5-e8c1ebdf878a
https://nrc-publications.canada.ca/eng/view/ft/?id=85c77a08-0a5b-4920-8dd5-e8c1ebdf878a


The drainage cavity timeline 

1950 1960 1970 1980 1990 2000 2010 2020

ˢ˪˦ˡЯ̤
Became more 
widely used in UK 
and Ireland 

ˢ˪˧ˡЯ̤ 
Research of 
rainwater 
penetration and 
adoption  begins 

ˢ˪˨ˡЯ̤ 
Cavity in facades 
starts to be more 
widely used in 
Canada 

ˢ˪˩ˡЯ̤ Ь ˢ˪˪ˡЯ̤
̡̖̠̝̖́ ̗̠̣̘̖̥ ̠̦̥̒̓ ̥̚з 

ˢ˪˦ˡЯ̤
̟̖̀ ̠̗ ̥̙̖ ̆̄Я ̗̣̤̥̚ ̣̟̤̣̖̖̟̒̔̚ 
buildings, Alcoa Building

1963 Ь The rain penetration and its 
controls (CBD - 40)
Published and begins adoption

ˣˡˡˡЯ̤
Rainscreen Principle 
brought to U.S. West Coast

1998 Ь Barrett Commission
Commission of Inquiry into the Quality of 
Condominium Construction in B.C.
Ą Building Codes

Ą Building Envelope Professionals (BEP)

Rainscreen cladding can be traced back hundreds of years in some form or another. 



The leaky condo crisis

WIKIPEDIA  HTTPS://EN.WIKIPEDIA.ORG/WIKI/LEAKY_CONDO_CRISIS 

In B.C. alone an estimated $4 billion in damage 
has occurred to over 900 buildings and 31,000 
individual housing units built between the late 
1980s and early 2000s, establishing it as the most 
extensive and most costly reconstruction of 
housing stock in Canadian history. [1]

Similar infiltration problems have been reported 
in highrise  buildings and schools, as well as in 
other climatic zones in Ontario and Nova 
Scotia ,[2] in the United States ,[3] and New 
Zealand .[4]

Not my photos, from RDH Presentation

https://en.wikipedia.org/wiki/Leaky_condo_crisis
https://en.wikipedia.org/wiki/Leaky_condo_crisis#cite_note-1
https://en.wikipedia.org/wiki/Ontario
https://en.wikipedia.org/wiki/Nova_Scotia
https://en.wikipedia.org/wiki/Nova_Scotia
https://en.wikipedia.org/wiki/Leaky_condo_crisis#cite_note-2
https://en.wikipedia.org/wiki/United_States
https://en.wikipedia.org/wiki/Leaky_condo_crisis#cite_note-3
https://en.wikipedia.org/wiki/Leaky_homes_crisis
https://en.wikipedia.org/wiki/Leaky_homes_crisis
https://en.wikipedia.org/wiki/Leaky_condo_crisis#cite_note-4


Ådesign features inappropriate for our climate 

Åa reliance on face - sealed wall systems 

Åa fundamental lack of awareness regarding the 
principles of enclosure design suitable for our climate; 

Åa lack of meaningful inspection at critical stages of 
construction; 

Åand a regulatory system which was unable to 
understand that failures were occurring and to redress 
them.

SOURCE: BARRETT COMMISSION INQUIRY INTO THE QUALITY OF CONDOMINIUM CONSTRUCTION IN BRITISH COLUMBIA

Contributing factors

The evidence suggests that significant building envelope failures 
in British Columbia since the early 1980s ... is a result of 
numerous factors, including 

Not my photos, from image search



History 
repeating 
itself?

ÅTrades appear to be losing collective knowledge 
Ь many old timer retired during Covid, less 
mentorship and lots of turnover.

ÅMore construction needed than people to build it 

ÅVE being necessary for project to go ahead

ÅMany new material flooding the market, new 
assemblies being used

ÅThat buildable space and its exemption still 
pushing design in the wrong direction



Better Insulation



Evolution of Insulation

SOURCE: SOPREMA - OVERVIEW OF THE ORIGINS OF INSULATION

ˢ˪˩ˡЯ̤ Ь ˢ˪˪ˡЯ̤
Increase in insulation thickness 
without much consideration for 

thermal bridges

1950

1960

1970

1980

1990

2000

2010

ˢ˪˦ˡЯ̤
Framing cavity filled with news 
paper, animal wool or sawdust

ˢ˪˨ˡЯ̤
The Oil Crisis of 1973 led to 
improvement in both material and 
technics

ˣˡˡˡЯ̤ -  2010Я̤
Development of tool to better 
evaluate thermal bridging 



The beginning
Before 2010 Winter Olympics



ASHRAE 1365 (2011)

Bedrock of the BETB Guide

Å Validation of procedures and 
software to measured data

Å Borrowed a methodology from 
Europe and applied to North 
American Practice

Å Raised awareness in North American 
of the impact of thermal bridging

Å Demonstrated the value of 3D detail 
database for interface details



From concept to practice 



The thermal bridging guide



BETB Guide and Thermal Bridging

Wall - to - Grade

Intermediate Floor

Window - to - Wall

Balcony

Roof - to - Wall

Interface 
Details

Clear Field 
Assembly

Details 30-70 % 
of Total heat loss

Window perimeter is
 often the largest 

contributor to heat loss

Canopy Outriggers



ÅSignificant database of thermal 
data

Å Integrated thermal calculator

ÅReports and collaboration tools

ÅEducational resources

www.thermalenvelope.ca



SOURCE: ZEBX THERMAL BRIDGING I N NET-ZERO ENERGY-READY BUILDING DESIGN

Better tools, Better results



SOURCE: BC ENERGY STEP CODE

All in the same boat, no surprise Charting the path ahead

TEUI -  Total Energy Use Intensity
 All energy uses in the building
TEDI -  Thermal Energy Demand Intensity 

Annual heating load in the building
      Building envelope performance
      Ventilation system performance
GHGI -  Greenhouse Gas Emissions Intensity    

 From operations



That leaves 
̥̙̖ ̢̦̖̤̥̠̟̚з Is net zero 

ready an 
achievable 

target for an 
entire industry?



Whole Building 
Air Tightness



Building air tightness

IMAGE SOURCE:

ˢ˪˩ˡЯ̤
R2000 home start being built

1950

1960

1970

1980

1990

2000

2010

ˢ˪˨ˡЯ̤
The Oil Crisis of 1973 led to more 
efficient homes, including air 
leakage testing

2010Я̤
New code requiring whole building 
air tightness testing 

1986
First north American 
Code adoption

1990-ˣˡˡˡЯ̤
Status quo

Image : Saskatchewan Research Council



The Saskatchewan Conservation House

SOURCE: CANADIAN CONTRACTOR-TOWARDS THE PASSIVE HOUSE: A SHORT HISTORY OF ENERGY-EFFICIENT HOUSING IN CANADA (5-PART SERIES)  

Finding a way to measure where the leakages of energy 
happen in houses.

Finding a way to minimize the waste of energy (and the 
building of the Saskatchewan Conservation House).

Going out and teaching others how to build and retrofit 
houses to an acceptable energy standard.

STAGE 1

STAGE 2

STAGE 3

STAGE 4 Developing software to design energy - efficient homes 
(and the development of the HOTCAN computer model).

There were four main stages to the process:

Image : Passipedia



Getting an idea of performance

SOURCE: BC HOUSING ð ILLUSTRATED GUIDE TO ACHIEVING AIR TIGHTNESS



Air tightness over time

Image : Retrotech websiteImage : RDH presentation Image : RDH presentation

SOURCE: RDH PRESENTATIONð LARGE BUILDING AIR TIGHTNESS

Tested buildings



Impact of mandatory testing

SOURCE: BC HOUSING ð ILLUSTRATED GUIDE TO ACHIEVING AIR TIGHTNESS



That brings
yet another 
question

CLICK TO EDIT MASTER TEXT STYLES

If you are not 
testing, are you 
really getting 
what you are 
expecting?



The first 5 
takeaways

Patience is in order, it can take a long time 
for a concept to become practice

Legislation or codification is important to 
affect long lasting change

Need for tools and training, and a define 
path to implementation

Measurement and verification is key to 
obtaining the desired results

History has a tendency to repeat itself, letõs 
not let it

1

2

3

4

5



Present day



Where are we standing today?

Image : Boston GlobeImage : Nested Living



̙̖̣̖̅Я̤ ̝̣̖̪̒̒̕ ̒ ̝̠̥ ̥̠ ̙̟̜̅̚ ̟̒̕ ̝̜̅̒ ˲̠̦̥̓˒

Do we really need triple glazing?
What SHGC do we need for comfort versus energy?

What is a TEDI?

What is our building shape?

Can you just tell me the answer?

What are the drawbacks of greater heat recovery efficiency?

What is our maximum glazing ratio?

TEUI?

What effective R - value do we need for the opaque?
How will the building be heated?

Can we achieve that level of air - tightness and take credit?

Can I delete the exterior insulation 
to reduce embodied carbon?

How can they still build like 
this?



Total Emission Reduction

Å Electrification and energy 
efficiency both important 
for reducing GHG

Å Impact of energy use 
reduction not as impactful  
in locations that have a 
lower carbon intensive 
power gird

Å But still need to think about 
grid capacity



Efficiency Rule No. 1:

The best savingsé 

é is what you donõt use in the first place.



̙̥̈̒ ˲̠̦̥̓ бTHE PERFECT WALLв˰

As wall thickness increases to 
meet higher energy performance 
requirements, it might be 
reasonable to look at hybrid walls
Å Vapour - Permeable Membranes

and intelligent vapour  barriers
Å Cladding Attachment Limitations

5 inches of Mineral Wool 8 inches of Mineral Wool

Split Insulated Exterior Insulated

Vjku"ycnn"ku"5Ҷ"ykfgt

R-30 Effective Steel-Framed Wall Assembly

=
Donõt make stupid 

decision for the 
wrong reasons



Needs a mention

Air tightnessAir tightness
Heat 

recovery 
efficiency

Heat 
recovery 
efficiency

Window to 
wall ratio
Window to 
wall ratio



Form Matters

Source:  2017 Metrics Research Full Report, BC Housing

Vertical Surface Area to Floor Area Ratio

Floor to ceiling height matters

Single loaded VS Double loaded



Getting an idea of performance
www.buildingpathfinder.com 

http://www.buildingpathfinder.com/

