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Message from the
President
OBEC President
Ian Miller, P.Eng., LEED AP, CCCA
Project Principal,
Regional Manager (S.W. Ontario)
Pretium Engineering Inc.

A

s the 2018 construction season begins to wind down, you may have
noticed a change in the Ontario
Building Envelope Council’s (OBEC)
look. We’ve recently undertaken a review
of our branding and decided to refresh
OBEC’s logo and colours to reflect our
changing and growing community. Your
board of directors feels that the new imaging better represents the diversity and
vitality of our organization, and we hope
you do, too.
Of course, rebranding isn’t the only
thing we’ve been working on. We’re just
finishing up another successful year of
supporting education in the building envelope design and construction community. We hosted dinner seminars with presentations from some of the industry’s top
representatives on topics including fire
safety, high-performance glazing, and
the wind’s effects on the façade. We also
hosted a great half-day seminar on Passive House, which appears set to become
a very important standard in building enclosure design.
As we work toward spreading our outreach beyond the greater Toronto area,
OBEC recently hosted a dinner meeting
in Waterloo Region in October. We had
presentations from faculty at two of the
region’s post-secondary institutions informing our members of the new ways
young people are learning about building

Working Together:
Diversity, Vitality,
Growth
OBEC 2018 BOARD
OF DIRECTORS
science. It was also a great opportunity
for networking between students in these
programs and some of their potential future employers.
Speaking of students, by the time
this issue is published, we’ll be getting
set to award our scholarships for the
second time to deserving students in
undergraduate and graduate programs
focusing on building envelope design,
construction, and repair. In addition to
wanting to give back to the community,
we hope these scholarships will encourage young people to join what we all see
as a fantastic growing field. As scientists
develop amazing, new building construction materials and techniques, and as our
buildings get more complicated in their
design, detailed involvement of professionals in building envelope design and
construction is becoming more and more
important every day. To keep up with
new developments in building envelope
design and construction, we need the
brightest minds to join us in bettering our
profession.
This November, as with many years
in the past, OBEC is also sponsoring
the Buildings Show (formerly Construct
Canada), which will be held at the Metro
Toronto Convention Centre. The show
will feature many fine speakers from
our industry, and they will be sharing
their knowledge on all topics related to
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OBEC is your organization, and we
want you to be involved. There are
many ways you can participate.
building science and building enclosure
design, construction, and repair.
As 2018 winds down, your board of
directors, and most notably the members
of OBEC’s events committee, are working hard to line up our seminars for 2019
as well. We have a number of wonderful
speakers and topics tentatively coordinated, and we’re really looking forward to
another great year. OBEC also plans to
continue holding some of our meetings
outside the greater Toronto area to better accommodate our members, wherever they are. But this isn’t the only way
for those who happen to be outside of Toronto to participate in our association’s
activities. Our dinner seminars are typically accompanied by a webcast, which
can be viewed online from anywhere in
the world. We’ve had a great response
to these sessions, and some of our web
viewers have had some great questions
answered by our presenters as well.
Something else I want to make note
of is that OBEC is your organization,
and we want you to be involved. There
are many ways you can participate. In
addition to the board of directors, we
have committees assisting the board, and
these committees are dedicated to events,
membership, codes and standards, communications, and awards and scholarships. Beyond our committees, we’re always looking for great speakers for our

seminars and authors for informative
articles in this very publication, Pushing
the Envelope Canada. In addition, part of
our scholarship prizes includes mentorship from a professional in our field. If
you want to get involved, I would encourage you to do so by reaching out to us at
info@obec.on.ca.
I also want to extend thanks to those
who are serving OBEC presently, as directors, committee members, speakers,
and authors. We wouldn’t be where we
are without you, so thank you!
In this issue of Pushing the Envelope
Canada, we have some interesting and
informative articles. On page 15, David
Stanton, RDH Building Science Inc., and
Kim Pressnail, University of Toronto, explore using air flow modelling software
to predict airtightness improvements in
high-rise residential buildings, as airtightness is becoming more and more important now that we’re gaining a greater understanding of building envelope
performance and energy efficiency in
buildings.
Speaking of leaks, turn to page 21,
where you can read about a dream lakehouse that quickly became a nightmare.
In this feature, Kim Pressnail, University
of Toronto, discusses driving rain penetration, the importance of a proper rain
screen, and why you absolutely need a
vented airspace and the best air barrier.

HERE TO SERVE YOU
The Ontario Building Envelope Council is here
to serve you. To become a member of the association or to learn more about its initiatives, go
to www.obec.on.ca.

n
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On page 30, Julia Purdy and Anil
Parekh, Natural Resources Canada,
highlight building envelope thermal
and air leakage characteristics of Canadian housing using data gathered from
NRCan’s new and retrofit housing programs including field evaluations and
produced an excellent database of close
to one million homes, representing about
six per cent of low-rise residential dwelling stock in Canada.
Rounding this issue out, Barbara
Ross, The Research in Architecture
Studio, provides intelligent insight for
our Architect’s Approach column. On
page 39, Ross takes a closer look a recent
study that found water damage to the
building enclosure to be the leading trigger of professional liability claims against
Ontario architects.
From all of us here at OBEC, we hope
you enjoy this issue!
n

SET YOUR
SIGHTS ON
THE STARS!
The Ontario Building Envelope
Council (OBEC) is excited about a
new award that will honour industry
professionals who set their sights on
the stars!
The OBEC Rising Star Award will
be given out biennially to recognize
individuals
who
demonstrate
exceptional knowledge of the design,
construction, and performance of
the building envelope.
NOMINATIONS FOR THE 2019

KEEP IN TOUCH ON SOCIAL MEDIA
You can find us on:
Twitter: @Info_OBEC
Facebook: Ontario Building Envelope Council
LinkedIn: Ontario Building Envelope Council

RISING STAR AWARD
WILL OPEN IN SPRING 2019.

CHECK WWW.OBEC.ON.CA
FOR DETAILS.
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Using Air Flow Modelling
Software to Predict
Airtightness Improvements
in a High-Rise Residential
Building: A Case Study
By David Stanton, M.A.Sc., RDH Building Science Inc. &
Kim Pressnail, Ph.D., LL.B., University of Toronto

A

irtightness is becoming more and
more important as we gain a greater understanding of building envelope performance and energy efficiency in
buildings. The importance of airtightness
for building envelope longevity is demonstrated through the many instances of
building envelope failures resulting from
poor airtightness, leading to uncontrolled
air leakage depositing condensed water
on various components of the building
envelope.
With respect to energy efficiency, uncontrolled air leaking through the building
envelope is estimated to be responsible
for up to 50 per cent of heat loss through
the building enclosure, depending on how
air leaky the building is.1 Beyond this, the
airtightness of buildings also affects the
quality of the indoor air, the comfort of the
occupants, and the smoke and fire spread
within the building.

Although new buildings can be built
with airtightness in mind, the majority of
buildings that are needed for the next 30 to
50 years are already built. This necessitates
retrofitting to improve the airtightness of
these buildings. However, it is often difficult for owners to justify the high upfront
costs of a retrofit without knowing the potential savings and / or monetary gain that
can be achieved from such an undertaking.
This is where modelling comes into
play. Using energy models, owners can be
provided with retrofit options showing the
potential payback of each option, and designers can optimize their designs to maximize efficiency and minimize cost.
Unfortunately, to model the potential
energy savings of various retrofit options,
the potential improvement in airtightness for each option must be estimated.
Herein lies the challenge. Estimating the
effectiveness of retrofit measures on the

improvement in airtightness requires a significant amount of engineering judgment
and experience. Even with experience,
designers and engineers often rely on databases of reported air leakage values or default values in energy modelling software
to estimate the post-retrofit airtightness of
a building. Therefore, it is clear that there
is a need to improve airtightness predictions, particularly for building retrofits.
To improve airtightness prediction for a
building retrofit, a study at the University
of Toronto used air flow modelling software
to predict the post-retrofit airtightness of a
case study building. The predicted airtightness was then compared to the measured
data. The following summarizes the study
and its results.
THE CASE STUDY BUILDING
The case study building is a 13-storey
residential building, located in Vancouver,
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BC, that was originally built in 1986. In
2012, the building enclosure underwent
a retrofit that included installing a new
protected membrane roof, replacing all
windows and doors, and overcladding the
concrete walls. During the retrofit, air sealing was carried out around all rough openings and penetrations, and a liquid applied
membrane was used to seal any cracks observed in the concrete to further improve
the building envelope’s performance.
The airtightness of the building enclosure was measured both pre- and post-retrofit, on a unit-by-unit basis, using a modified version of the guarded air leakage
test. During the testing, none of the purpose-provided openings, including HVAC
and point source exhaust fans, were sealed.
Since the approach used to test the building is time-consuming, the airtightness was
only measured on four floors, each of which
represent one of the four floor plans in the
building. The results of the tests were used
to estimate the airtightness of the whole
building and of the building envelope for
individual floors within the building.
The results of the testing, normalized by
the building envelope area, are provided in

FLOOR

PRE-RETROFIT

POST-RETROFIT

REDUCTION

[–]

[L/s·m2 @ 75 Pa]

[L/s·m2 @ 75 Pa]

[%]

1

1.73

1.00

42.2

3

3.34

1.57

52.9

11

4.41

2.01

54.6

13

4.35

1.70

61.0

Whole Building

3.48

1.60

54.1

Table 1. Airtightness measurement results for the case study building.
Table 1 (on this page). A complete description of the testing completed at the case
study building and the detailed results are
available at the end of this article in the references list.2,3
THE AIR FLOW MODELLING
SOFTWARE
CONTAM4 is a publicly available air
flow modelling software developed by
NIST. The program uses air leakage rates
of building envelope components such
as windows and doors to calculate the
amount of air leaking across the building

16 Fall 2018 • Ontario Building Envelope Council

envelope and to calculate the movement of
air and contaminants within the building.
The component leakage rates can be entered manually from measured rates made
on the building, or they can be obtained
from the program5 or databases available
in literature. Examples of sources include
Numerical Data for Air Infiltration and Natural Ventilation Calculations6 or ASHRAE
Handbook of Fundamentals.7
Unfortunately, the above-mentioned
databases were published nearly 20 years
ago, and the leakage rates provided are not
necessarily representative of the leakage

n

n

n FEATURE

Figure 1. Measured and modelled improvement in the post-retrofit airtightness. In the above figure, “EJ” refers to engineering judgement,
“FA” refers to factorial analysis, and “MC” refers to Monte Carlo.
rates for components on newer buildings.
Fortunately, the building used in the case
study was originally built around the same
time that the database’s component leakage rates were compiled.
CONTAM can easily be configured to
simulate a blower-door air leakage test
on the building, and it can be used to run
batch simulations of multiple different
models. For these reasons, it was used for
the modelling performed at the University
of Toronto.

were within 10 per cent of the measured
pre-retrofit air leakage rates.
To determine the optimal approach for
calibrating the model, the following three
techniques were used and compared:
1. Engineering judgment;
2. Factorial analysis; and
3. Monte Carlo.
The factorial analysis and Monte Carlo calibration techniques used a program
written specifically for the study to vary the

leakage rates of the components and extract
the models that were within 10 per cent of
the whole-floor leakage rate for each floor.
This resulted in multiple calibrated models
and a range of calibrated leakage rates for
each floor and the whole building, as shown
in Figure 1 (on this page).
For the factorial analysis technique,
the program tested 59,049 different variations of component leakage rates, and 76
of these variations resulted in models with

THE APPROACH AND THE
RESULTS
To estimate the airtightness of the
post-retrofit building, an air flow model of
the building was developed using CONTAM. The whole-floor air leakage rates
were split-up into individual building envelope component leakage rates in the model,
including separate rates for the openings
and frames of windows and doors.
Since component air leakage testing
was not completed at the case study building, the two databases mentioned earlier6, 7
were used to obtain component leakage
rates for the CONTAM model calibration.
The calibration was carried out by varying
the leakage rates for each component in
the model until the modelled air leakage
rate for each floor and the whole building

Pushing the Envelope Canada 17
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Figure 2. Measured and calibrated air leakage rates for the pre-retrofit case study building. In the above figure, “EJ” refers to engineering
judgement, “FA” refers to factorial analysis, and “MC” refers to Monte Carlo.
airtightness values that were within the 10
per cent calibrated range. For the Monte
Carlo technique, there were 5,000 different
variations of component leakage rates tested, and 25 of these variations resulted in
models with airtightness values that were
within the 10 per cent calibrated range.
Once the pre-retrofit model calibration
was complete, the post-retrofit models were
developed from the calibrated pre-retrofit
models. In essence, the post-retrofit models
were developed by copying the pre-retrofit
model and changing the leakage rates of the
components that were involved in the retrofit such as the windows to match the leakage
rates specified in the project documents. The
leakage rates of all the other components
were left at their pre-retrofit calibrated values.
After running the post-retrofit models,
the modelled leakage rates were compared

to the pre-retrofit rates to calculate the predicted improvement in airtightness, as shown
in Figure 2 (on this page). This was compared
to the measured improvement to evaluate
the predictability of the different approaches.
From Figure 2, it is clear that the engineering judgement model had the poorest
prediction of the measured airtightness
improvement, while the factorial analysis
and Monte Carlo models had significantly better predictions of the airtightness
improvement. However, the range of predicted airtightness improvement values
for the Monte Carlo model includes some
poorer airtightness improvement estimates
than the engineering judgement model.
In terms of predicting the whole-building airtightness improvement, both the
Monte Carlo and factorial analysis models
were able to predict the whole-building

18 Fall 2018 • Ontario Building Envelope Council

improvement to within 16 per cent of the
measured improvement, while the engineering judgment model underpredicted the
improvement by 40 per cent.
On a floor-by-floor basis, all of the
models generally had better airtightness
improvement predictions for Floors 1 and
13. Floor 11 generally had the worst predictions, while the predictions on Floor 3 were
slightly better. The relative dependence of
the airtightness on the purpose-provided
openings for Floors 3 and 11 was larger
than that of the other two floors, which is
the likely explanation for the poorer airtightness prediction of these two floors.
CONCLUSIONS AND
RECOMMENDATIONS
To improve energy models for building retrofits, researchers at the University

n

of Toronto chose to investigate using air
flow modelling software to predict the
post-retrofit airtightness of a building.
Using a case study building that underwent
an extensive building envelope retrofit,
the researchers were able to predict the
airtightness improvement of the building to within 16 per cent of the measured
improvement. Although this is a promising result, the study only focused on one
building, and the airtightness testing was
performed without sealing any of the purpose-provided openings on the building.
Typically, airtightness tests are performed
with purpose-provided openings sealed. The
high dependence of the air leakage rates for
Floors 3 and 11 on purpose-provided openings is the likely reason for the poorer airtightness improvement predictions of these
floors. Improved airtightness predictions
may be possible if they are made for a building that is tested with the purpose-provided
openings sealed during the test.
Since component leakage rates were
not measured in this building, they were estimated through calibration of a pre-retrofit model using component air leakage
databases. However, improved airtightness

predictions may be possible if the pre-retrofit component leakage rates are measured
along with the whole-building and floor
leakage rate in the building. Further, by
measuring the component leakage rates,
the air leakage rates provided in the component leakage databases can be updated
using the results.
The benefits of airtightness prediction
for design and financial planning make this
an exciting area for research. The research
at the University of Toronto provides a
starting point for others to use to further
improve airtightness prediction.
n
David Stanton is an M.A.Sc. graduate
of the Department of Civil and Mineral Engineering at the University of Toronto. He
currently works for RDH Building Science in
the new construction, existing buildings, and
forensic divisions of the Seattle office. He also
regularly performs large-scale air leakage tests,
which are required for all buildings under the
Washington State and Seattle Energy Codes.
Kim Pressnail is an Associate Professor
of Civil and Mineral Engineering at the University of Toronto. He teaches and researches
Building Science at the University of Toronto.
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The Leaky Lake House:
Driving Rain Penetration & the
Importance of a Proper Rain Screen

By Kim Pressnail, Associate Professor of Civil and Mineral Engineering, University of Toronto &
Andrea Atkins, Adjunct Professor in Architecture, University of Waterloo

I

f you have ever seen the movie The
Lake House (2006) starring Sandra
Bullock and Keanu Reeves, you may
recall it is a movie about reaching across
time. Well, just like the movie, let’s reach
across time and begin by looking at the
Lake House we first described in a Pushing the Envelope Canada article in the Fall
2015 edition. The article was entitled, The
Case of Misplaced Membranes, Rain Penetration & the Decay of Major Structural
Members.
In Part I, we reported that the home
was built back in 1993 with nominal
2x6 framing. In June 2014, subsequent

purchasers moved in and were living happily ever after in a home described by the
realtor as “well-maintained” and a “10+”
house! Well, three months later, a driving
rain event occurred, and more than eight
litres of water began pouring in through
the south-east walls, which faced a large
lake with a fetch of 20 kilometres (fetch is
a nautical term that describes the length
of water over which wind has blown).
The Lake House had been sold to unsuspecting purchasers, and it leaked like
a sieve.
The new homeowners had no idea that
the house had long been suffering chronic

rain penetration problems and was a major
fixer-upper. They believed they were moving into a sound home! Why? All of the
signs of rain penetration had been carefully concealed, hidden behind new drywall
and paint! It wasn’t until the arrival of a
rainstorm with winds that rose to 60 kilometres per hour from the southeast that
rainwater poured into the home. Since the
original rain leakage, similar driving rain
events have occurred between four and six
times per year, mostly in the spring and
fall. It wasn’t until the driving rain came
in September 2014 that the homeowners
realized, “We have a problem.”
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The profile of the “repaired” wall assembly suffering rain penetration.
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Thanks to some good building science
investigations and some clever guidance
and labour from a handyman formally
trained by the school of hard knocks, the
root causes of the rain penetration problems were identified. The walls that were
performing badly were opened up and
examined. They had been constructed,
with repairs attempted, as shown in Figure 1 (on this page). The vinyl siding had
been re-applied directly over the OSB
sheathing that had been retrofitted with
an impermeable peel-n-stick membrane,
forming an air barrier and a water-resistant layer.
In a desperate attempt to keep the
rain out of the wall, a contractor had removed the original vapour-permeable air
retarding membrane and replaced it with
a peel and stick membrane, a product intended for use as an ice and water shield
on sloped roofs.
Sadly, the retrofitted wall was destined
for failure in two possible ways: by concealed condensation due to vapour diffusion from the inside; or by driving rain
penetration. Why? First, the peel-n-stick
membrane was almost impermeable, and

n

n
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A failed attempt to air-seal an electrical outlet.
it was on the cold side of the thermal control layer in a home located in ASHRAE
Climate Zone 6. Even a crude hygrothermal analysis using hand calculations will
show that the retrofitted wall will eventually fail through concealed condensation.
However, since vapour diffusion is an extremely slow process, the wall had not yet

had time to fail by vapour diffusion and
condensation.
However, the wall did fail because of
rain penetration. Although the peel-nstick membrane was intended to keep
water out, in fact, because of the way in
which it was applied, it still let water in but
didn’t allow it to drain back out as easily as

it had before. Rain penetration occurred
because of air leakage and the lack of a
pressure-moderated rain screen. Although
the peel-n-stick membrane was an air barrier, it was not made continuous with any
of the wall penetrations, including windows, sliding glass patio doors, and even
electrical penetrations.
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Although attempts were made to make
the membrane continuous, most of the attempts failed. The photo on page 23 shows
an example of the gobs of silicone sealant
that were applied in vain to an electrical
outlet that penetrated the membrane.
As built, even a small hole in the sealant
would still be a path for air pressure-driven films of water. Without the provision of
a vented cavity and a proper rain screen,
such a brute force caulking approach was
doomed to fail, and it did.
In the photo on this page, you can see
another poor detail for managing rainwater. Someone had attempted to direct
water from the peel-n-stick membrane and
onto the flashing surrounding a shaped
window using duct tape, not flashing tape.
After a few years in service, the duct tape
had become dust tape. Further, following
the removal of the shaped window, it was
found that there was no air seal between
the window frame and the air barrier.
Matters were made worse when no
framing or header support for the shaped
window were provided. This meant that
the window flanges were merely nailed
to the adjacent unsupported OSB sheathing and left unsealed. Since the OSB was
largely unsupported, the window could

deflect up to a centimetre or two in high
winds, thereby causing the face-seal caulking to fail. Not surprisingly, water entered
around the window despite the gobs of
repair caulking, and the wood framing
decayed.
Further, water running down from the
shaped window penetrated the secondfloor patio doors below and wet the supporting sill which formed the header of
the first-floor patio door. The built-up
header, spanning 2.7 metres and comprised of three nominal 2x10 spruce
members, had decayed as well. As you
can see in the photo on the top-left of
the next page, the header is rotten. The
outermost member lost all of its capacity
and the middle member likely lost about
50 percent of its capacity. The innermost member, which had been kept dry
by heat losses from the house, was only
slightly decayed.
As we described in our first article a
couple of years ago, to address the rain
penetration issues, the vinyl siding and
the peel-n-stick membrane were removed.
The impermeable membrane was replaced
with a vapour-permeable air barrier, and
critical areas around windows and doors
were air- and weather-sealed using various

An unsupported and unsealed shaped window.
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flashing tape products. Further, proper
metal head flashings with end dams were
installed.
The rotted and leaking sliding glass
doors were replaced with new insulating glass units, which were designed and
constructed specifically for driving rain
exposure. The sliding glass panels of the
new doors are on the outboard face of the
fixed unit, and so when the wind blows,
the same wind pressure that drives water
inward, also pushes the sliding door more
tightly against the seal: the higher the wind
pressure, the better the seal. This is a great
patio door design for resisting rain penetration, but it’s not perfect. In the winter,
the exterior track must be kept clear of ice
and snow in order to keep the track from
icing.
Having created a continuous air barrier, the next step in creating an effective
rain screen was to add 25-millimetre pine
board and batten siding. The siding was installed over 19-millimetre strapping, which
was used to create an airspace. The board
and batten siding was open to the air at
the top and the bottom of the air space.
As well, since the boards were rough
sawn, a small air gap existed between the
battens and the boards. Accordingly, the
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The rotten header above a three-panel patio door.
air space behind the board and batten
siding was well-vented and, therefore,
pressure-moderated.
After constructing a proper rain
screen, there was one more source of rain
penetration that needed to be addressed.
The original low-slope roof/deck adjoining the first floor and covering a portion
of the walkout basement below was only
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Insulating the protected membrane roof.

25 millimetres lower than the sill of the
sliding patio doors. The roof was lowslope and wind could easily drive rain
under the door and into the house. The
existing roof/deck was covered with an exposed vinyl membrane, and the surface of
the membrane was about 150 millimetres
higher than the interior floor. Such a construction detail was just waiting to fail.

To address the roof/deck issues, the
roof was first lowered about 300 millimetres, and a protected membrane roof
was installed. An EPDM fully-adhered
membrane was applied to 19-millimetre
tongue-and-groove plywood that was supported by nominal 2x10 spruce joists. The
membrane was integrated with the air
barrier on the wall and became a part of
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The board and batten siding has been partially completed.
the air, water, and vapour control system.
Then, 100 millimetres of extruded polystyrene insulation was placed outboard of the
roof membrane, while 100 millimetres of

glass fibre insulation was used to thermally
insulate the joist space. Since the EPDM
membrane served as the vapour control
layer as well, no polyethylene sheeting was
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applied on the interior. Instead, the ceiling
joists were covered with 12.5-millimetre
gypsum board that was painted with two
coats of vapour-permeable latex paint.

n

By leaving out the interior polyethylene
sheeting, small amounts of water entering
the joist space through rain leakage or vapour condensation could still dry by vapour
diffusion to the inside. In place of the polyethylene, a vapour-permeable membrane
was used to protect the gypsum board from
wetting. To date, no water has accumulated
in the joist space. Although it is possible
in very cold weather for condensation to
form on the underside of the plywood roof
sheathing, no water accumulation has occurred. This is likely because during the
coldest months, the home has an indoor
relative humidity below 25 per cent. Further, no rain has entered the low-slope
roof assembly, either by gravity or driven
by air pressure differences. Quality of both
design and workmanship have ensured that
rainwater stays out of the building.
For now, this is the end of the story.
Phase II of the construction has been completed, and so far, it has not rained inside
when it is raining outside. Phase III awaits.
That phase will involve keeping the rain
out of the masonry walls that are visible
in the photo on the previous page. Those
walls are leaking, too, and keeping the
smaller amounts of rainwater out will be a
tougher task for the future.
What lessons have we learned? Well,
pressure-moderated rain screens really do
work. In addition to constructing an outer rain screen, by providing a well-vented
cavity that serves as a drainage plane, and
by ensuring the air barrier is reasonably
continuous, you can keep driving rain out.
We have also been reminded that vapour
diffusion is indeed a slow process. If you
construct a wall with a double vapour
barrier, you will mortally wound a wall
in a cold climate, but it could be a very
slow demise! Finally, we learned that the

problems presented here, like most building science problems, are best solved when
sound designs are implemented with the
guidance and care of skilled hands.
n
Kim Pressnail is an Associate Professor of Civil and Mineral Engineering at the

n

n FEATURE

University of Toronto. He teaches and researches Building Science at the University
of Toronto.
Andrea Atkins is an Adjunct Professor in
Architecture at the University of Waterloo.
She also works as a designer at Blackwell
Engineers in Toronto.

Covering the protected membrane roof with decking.
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Building
Envelope
Thermal &
Air Leakage
Characteristics of
Canadian Housing

By Julia Purdy, B.Sc. and M.Sc.E., Building Energy Research &
Anil Parekh, Senior Researcher, Natural Resources Canada

D

ue to ever-changing code requirements and building practices,
the Canadian housing stock has
undergone significant change over the
years in terms of its thermal performance.
As compared to previous decades, new
houses are built with higher insulation
levels, better airtightness, and more efficient space heating, cooling, and ventilation systems.
NRCan’s flagship new and retrofit
housing programs included field evaluations of each house. The information
gathered for each participating dwelling

produced an excellent database (the socalled EGH database) of close to one
million homes, representing about six per
cent of low-rise residential dwelling stock
in Canada.
For existing homes, the database includes the pre- and post- energy retrofit
information. The thermal picturing of the
housing stock is not only important for
policy decisions and building scientists
but also to building product manufacturers and retrofit service providers. Using
the EGH data, vintage-specific regional
trends have been developed to show the
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typical floor area, insulation levels, and
airtightness characteristics.
This article provides details about the
housing stock thermal characteristics for
various vintages. One of the key elements
of the database analysis is providing region and vintage specific identification of
retrofit opportunities for manufacturers
and retrofit contractors.
INTRODUCTION
Canadians use significant amounts of
energy to heat, cool, and ventilate their
homes, to operate lights and appliances,

n

and to heat water. Residential energy
use was 1,481 petajoules (1 PJ = 106 GJ)
which accounted for 16.6 per cent of secondary energy use in Canada.1 Space and
domestic water heating energy requirements account for over 80 per cent of residential energy demand in most regions.
Improvements in the energy efficiency of
dwellings have become a focus of federal
government agencies in order to reduce
the green gas emissions and the dependence on fossil fuels.
The residential housing stock consists
of 15.03 million units [NEUD 2015]2;

about 54.6 per cent of this stock are detached single-family dwellings, 11.6 per
cent are low-rise row and semi-detached
dwellings, 12.5 per cent are low-rise multiunit residential buildings, and the rest are
mid- or high-rise apartments.
Over the years, the average size of
Canadian dwellings has also steadily increased. Today’s housing has, on an average, 156 m² (1,680 ft²) of conditioned
floor space compared to an average of 116
m² (1,255 ft²) for houses built about 40
years ago. We can therefore assume that
the significant growth in the number and
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the size of dwellings has affected the use
of natural resources and the residential
energy use patterns over the years.
As shown in Figure 1 (on page 32),
about 47 per cent of the housing stock
was built prior to 1983, and therefore
prior to any requirement for energy efficiency measures. Since 1985, national and
provincial building codes slowly started
requiring insulation and ventilation measures. Voluntary programs, such as R2000
Standard, led the introductions of proven
energy efficiency measures covering insulation, airtightness, high-performance
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Figure 1. Canadian housing stock in 2014. Source: NRCan 2016.3
windows, efficient heat recovery ventilation systems, condensing fuel-fired space
heating and condensing domestic hot
water systems. Code changes were, however, gradual over the years; 2012 marked
the first major change, the National
Building Code introduced a key section
on energy efficiency covering the whole
house.
During 2007 to 2013, Natural Resources Canada implemented a nation-wide
program for energy efficiency retrofits of
existing housing with financial incentives.

The ecoENERGY-Retrofits program
offered energy efficiency evaluations to
homeowners for pre- and post-retrofits for more than 846,000 homes. The
co-partnering and incentives from provincial programs, natural gas and electric
utilities, and other stakeholders ensured
the success of the ecoENERGY-Retrofit
program in retrofit uptakes.
The
preand
post-retrofits
energy efficiency evaluations for the
ecoENERGY-Retrofit program provided
excellent quality of thermal, mechanical,
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and energy consumption data for housing.
Data on 140 specific parameters related to
house geometry and insulation levels for
close to 682,000 houses has been collected.
The main goal of this article is to describe the analysis of the housing data for
the thermal, air leakage, and energy use
characteristics. This information could be
used by:
• Renovators, electricity supply utilities,
oil and natural gas companies, and
regulators to formulate appropriate
programs for homeowners;

n

• Building scientists, engineers, architects, and housing professionals to
assess new opportunities for energy efficient construction practices in new
and existing housing; and
• Construction product manufactures
and supply chains.
METHODS FOR DATA GATHERING
AND ANALYSIS
The EnerGuide for Houses (EGH)
database is an information management
tool and central depository for tracking
residential energy evaluations and measuring the benefits from the energy evaluations delivered across Canada [Blais et al.
2005].5
The process of data collection includes
energy advisors collecting house information during a detailed house energy efficiency evaluation.
This data is then used to evaluate the
energy consumption and recommendations for energy efficiency retrofit measures using the energy analysis software
(such as HOT2000).
The energy analysis software file
stores the house energy model, retrofit recommendations and report information. The energy analysis software
also generates a data file that contains
a subset of the house characteristics
and simulation results. Once the house
evaluation is complete and the home
is modelled, the energy advisor e-mails
the saved file and data file to an automated web-based file processor. The
file processor performs validation and
other processes on the received data
file, stores the data, and saves files in
the EGH Oracle database. Each database record contains information on the
house’s physical characteristics and its
energy requirements.
The database contains files for more
than 846,000 houses rated across Canada,
of which 681,587 have been re-evaluated
after homeowners implemented energy
efficiency retrofits. The concepts and
database structure allow for the implementation and management of a largescale energy efficiency program through
various delivery channels. The housing
database keeps house-specific information gathered from field evaluations. For
each house evaluation, the following data
is collected:

• Geometric configurations: The geometric configuration includes plan
layout, dimensions of various components, volume, and orientation, like:
>> Number of levels (storeys);
>> Plan shape;
>> Type of attic/roof; and
>> Foundation type.
• Thermal characteristics: The thermal
characteristics include the make and
composition of envelope components (size and insulation values), predominant heating and hot water
equipment data (type and steady state
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efficiencies), and, in particular, airtightness and ventilation parameters.
The data classifications are as follows:
>> Age or the year in which the house
was built (or retrofitted);
>> Location and region;
>> Thermal insulation levels of
building envelope components;
>> Measurements of airtightness using
the blower door; and
>> Space heating, hot water, and ventilation systems.
• Energy use profiles: For each house
file, there is a full energy analysis using
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Figure 2. Envelope insulation levels (effective thermal insulation value in m2K/W) and average air-tightness of dwellings.4
the Standard Operating Conditions
(SOCs) reporting for the heat losses
for envelope components and energy
use components, like:
>> Space heating and cooling;
>> Domestic hot water;
>> Ventilation; and
>> Base loads for lighting, appliances,
and miscellaneous electrical loads.
PROCEDURES FOR DATA
ANALYSIS
For the comprehensive data analysis, data files containing both pre- and
post-retrofit evaluations were selected
—681,587 house files. This sample size

represents an overall weighted average
of about 4.8 per cent of low-rise housing
stock. This is a large database covering all
climate zones of Canada, including specific regions and different vintages, and
it represents Canada’s existing housing
stock, specifically built prior to 2010.
It should be noted that the EnerGuide
for Houses database contains information
from homes that participated in the federal / provincial or utility supported incentive programs; these homes were not
randomly selected.
The survey data was used to develop
a profile of thermal archetypes based on
the location and the year of construction
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(or the year of major renovation). As construction practices heavily depend on the
requirements of codes and standards, the
vintage of house construction became a
primary factor. Data collation included
the development of representative numeric rules and co-relation-based formulas
for various components. The required primary inputs were the age of the house and
the location. Based on these, all required
thermal insulation and equipment specifications were generated.
The data analysis included sorting for
the vintage, type and thermal indicators,
and then gathering the minimum, 25th percentile, median, average, 75th percentile
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and maximum values for each age group
and region. The resultant values were
further compared with the available data
from other surveys.
THERMAL AND AIR LEAKAGE
CHARACTERISTICS
PROFILES OF BUILDING
ENVELOPE CHARACTERISTICS
The data analysis contained significant information for each vintage, province, and territory. It is beyond the scope
of this article to include all details for all
regions. Therefore, we selected representative analytic results to show the overall
“thermal” picture of dwellings in different
vintages.
Data sets for each province and territory were categorized by vintage and
housing type. All evaluations were combined to represent the national characteristics. The data analysis showed that over
the years, the housing stock has become
more airtight and better insulated; and,
of course, much more energy efficient.
These changes have reduced the overall
annual space heating and total energy
consumption for houses significantly.

Figure 3. More than 62 per cent of stock is below the recommended normal air change rate
of 0.3 and needs mechanical ventilation.6
Figure 2 on the previous page shows
the profile of envelope insulation levels (effective thermal insulation value in
m2K/W) and average air-tightness levels
for dwellings. Each bar represents a range
of values for the 25th and 75th percentiles

with a median value (dot). Over the years,
the overall insulation levels have significantly improved; code changes since 2000
have raised the minimum insulation levels.
Over the years, houses have also
become more airtight. The normal
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Figure 4. The profile of annual space heating and total energy use for dwellings.
natural and mechanical air change rates
for these houses ranges from 0.12 to
about 1.2 air changes per hour during
the heating months (not to be confused
with the measured air change rate at 50
Pa (ac/hr@50Pa)). As houses become
more airtight, the need for mechanical
ventilation becomes imperative. Recent
code changes in all provinces mandate
the installation of mechanical ventilation to bring up the normal air change
rate to about 0.25 to 0.30 per hour. As
shown in Figure 3 (on page 35), more
than 62 per cent of the stock fails to
meet the minimum requirements for
ventilation and requires mechanical
ventilation system retrofits.
Figure 4, above, shows the weighted
average data for the annual space heating
requirements and total energy use profiles. The median value for space heating

requirements for new housing (2014)
is about 264 MJ/m²/year compared to
335 MJ/m²/year for houses built about
15 years ago, during 1995 to 2000. The
combined effects of significant improvements in insulation levels, more airtight
construction practices, and improved efficiencies in mechanical equipment have
led to better overall energy efficiency.
APPLICATION EGH DATA
ANALYSIS FOR INSULATION
RETROFIT OPPORTUNITIES
One key element of the database analysis is to use the region- and vintage-specific housing stock data in work with industry
partners.
One such project focused on identifying opportunities for upgrading insulation levels in existing houses. The objective was to determine how many homes in
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Canada are under-insulated and to estimate, both regionally and nationally, the
energy and cost savings from upgrading
under-insulated homes to contemporary
standard.
The provincial / territorial information
from the EGH database was categorized
based on the type of heating fuel (natural
gas, electricity, and oil), climate zone (region) and house age (vintage). The existing insulation levels were then compared
to those specified in section 9.36 of the
National Building Code (NBC) of Canada.
CONCLUSIONS AND
RECOMMENDATIONS
The EnerGuide for Houses (EGH)
database is a collection of comprehensive information for close to 4.8 per cent
of Canadian housing stock and is available for research purposes. Such a large
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database provides excellent thermal picturing and energy use profiling of the
Canadian housing stock. The large data
set analyses aid in identifying the potential targeted opportunities for energy efficiency retrofits for existing houses and for
incorporating necessary changes to the
codes and standards for the construction
of new housing.
Over the years, there has been a significant increase in the effective insulation levels of houses. Overall, the building envelope insulation levels are much
better for above-grade and attic / ceiling
components. There are still more opportunities for increasing the insulation levels
for the foundation (below-grade) components.
n
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Free Online Learning:
The Fundamentals of Building Science
With the generous assistance of many helping hands, Professors Marianne Touchie and
Kim Pressnail at the University of Toronto have developed a series of online learning
modules related to the fundamentals of building science.

These online resources are free and include modules related to:

The package of modules includes over 100
videos that can be downloaded to various
Learning Management Systems. Or, you can
view them directly at: www.edtech.engineering.
utoronto.ca/project/building-sciencefundamentals.

A variety of presentation formats with embedded
interactive knowledge checks have been used.
Everything from the magical “Lightboard,” to
“Motion Graphics,” to ““Tablet Capture,” to “Live
Demonstrations” have been used to convey the
material in enlightening ways!

If you would like to learn about the basics of
building science, visit the website and let us
know what you think!
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Architect’s
Approach
Working Together to Keep
Water in its Place
By Barbara M. Ross, M.Arch., OAA,
FRAIC, Principal, The Research in
Architecture Studio

I

n a recent research project, we found
that water damage to the building enclosure was the leading trigger of professional liability claims against Ontario
architects. This was the first time that anyone has measured patterns in such claims,
and we were struck by the fact that all
building types were affected, in all regions
of Ontario, and that liability was often
shared with building science consultants.
At www.prodemnity.com, readers of
Pushing the Envelope Canada can access
the Claims Experience Workbook: Lessons
from a review of professional liability insurance claims. Published in early 2018 (by
Pro-Demnity and the Ontario Association
of Architects), the Workbook fully documents our findings and highlights actions
that architects can take to manage their
risks—some of which have implications
for building science consultants.
Because we mention engineers, and
others, frequently within its pages, I’d like
to see non-architects read the Claims Experience Workbook, in its entirety. Here, I
highlight what type of water-related claims
arose most often, how “what failed” varied with building type, and where building science consultants were either part
of the problem or could be part of future

Moisture migration through the wall, as dramatically illustrated in this case in northern
Europe, triggered several professional liability claims in Ontario. Photo credit: Ilya Andriyanov.
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Failure of face-sealed EIFS led to structural damage inside the wall of this five-year-old custom-built Ontario house (and others), which
was later completely re-clad. Photo provided by Pro-Demnity Insurance Company.
solutions. I then suggest how continuing
education for mid-career practitioners
might respond to the patterns we saw in
the claims. Finally, I recommend three
additional items to study—right now—to
help with day-to-day decisions about the
design and construction of better building
enclosures.
WHAT HAPPENED?
We were able to look for patterns
among all of the claims that were lodged
against any Ontario architect, during a
recent five-year period because Pro-Demnity Insurance provides the mandatory
professional liability insurance coverage
for all architectural practices in Ontario.
We found that water damage was “the
biggest of the big” trigger of claims, that

building science consultants were found
liable (alongside the architect) in roughly
20 per cent of enclosure-related settlements, and that roofs, walls, windows, and
foundation walls were each affected, to
varying degrees.
From the individual building owner’s
or occupant’s point of view, each claim
arose because a water-related event
incurred significant un-planned costs
and caused headaches. In a few cases,
an entire building had to be re-clad. In
many more, remedial measures were
substantial and took years to complete.
Each claim was unique, and most arose
because of a cluster of errors or omissions, large or small, perceived or real. In
Ontario, we have not (yet) experienced
a BC-style leaky-condo crisis. But make

40 Fall 2018 • Ontario Building Envelope Council

no mistake, over the course of five years
at numerous sites across Ontario, significant water damage to the enclosure actually happened.
Among the factors frequently at play
were:
• Fundamental choices at the earliest
stage of design;
• The selection of products or systems;
• The quality of the whole design team’s
drawings and specifications;
• Oversights during field review or thirdparty inspection; or
• The acceptance of construction-phase
substitutions of non-specified products.
To the extent that consultants representing themselves as having advanced
knowledge of the science of the building
envelope were involved in any of these

n

activities, they were called to defend their
actions.
As to the physical facts, claims involving water damage to the exterior
wall were the most costly, if not the
most frequent. Next were roof leaks or
condensation (sometimes due, in part,
to insufficient ventilation). Broken
pipes in under-insulated or unheated
spaces made up another class of mishap.
Below-grade leaks, poorly planned (or
constructed) site drainage, and poorly
planned (or constructed) interior floor
drainage also gave rise to claims. Claims
that a window failure involved an architect were remarkably few. The Claims
Experience Workbook suggests some very
general risk-management strategies to
address each of these matters.

BUILDING SCIENCE
CONSULTANTS: PART OF THE
PROBLEM OR PART OF THE
SOLUTION?
Enclosure design consultants, roof
inspectors, and Tarion Bulletin 19 field
review consultants each figured in claims
where architects were also named.
MURBs were the setting of several of
these claims, as were public buildings of
various types, but single-family houses
were not exempt. Icicles, parapet leaks,
missing scuppers, so much mould that
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the wall framing begins to rot—specialists
in this business will recognize the potential consequences of poorly designing or
poorly constructing a building enclosure
in Ontario’s demanding climate. One
spectacular failure of a vegetated roof on
a single-family house was even featured in
the pages of the Toronto Star.
While they have shared in the problem,
clearly building science consultants have a
significant role to play in developing future solutions. There’s a lot to know, and
we practice in one of the fastest-paced

DIFFERENT ISSUES FOR EACH
BUILDING TYPE
Assembly buildings and office
buildings were more often affected by
roof failures and leaky pipes than by
wall failures. These were mostly lowrise buildings with a variety of roof
shapes and roofing systems and plenty
of uniquely-configured roof-to-wall
junctures. In multi-unit residential
buildings (MURBs) and hotels (whether low- or high-rise), the inverse was
true: walls were most often affected.
Face-sealed exterior insulation finishing systems (EIFS), pre-cast concrete
panels, and brick and wood cladding
were all featured in one or more of the
claims we examined. In single-family
houses, costs went mainly to settle
wall failures, but roof failures were as
numerous.
The plaintiffs who lodged the claims
also varied markedly with building type.
For instance, MURBs were distinguished
by a high number of claims lodged
against consultants by condominium associations (or unit owners), regardless
of the fact that these entities were not
the architect’s or specialist consultant’s
original client. Purchasers frequently alleged a designer or field inspector was
liable, regardless of who was originally
contracted to whom.
The Claims Experience Workbook discusses these patterns more thoroughly and suggests building-type-specific
risk-management priorities.
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construction environments in the world. I
strongly suggest we hold hands and work
together.
We were troubled to see, however, that
appropriate insurance of all defending
parties was not in place in all of the claims
Pro-Demnity defended. In Ontario, both
the Architects Act and the Professional Engineers Act require any firm that is giving
advice about the design or construction of
a building (and this certainly includes the
enclosure) to carry professional liability
insurance. In the Claims Experience Workbook, therefore, the OAA and Pro-Demnity

strongly reinforce these requirements, reminding architects to help protect the best
interests of the public by confirming that
any building science consulting firm with
whom they contract carries appropriate
levels of professional liability insurance.
IN-SERVICE (RE-)TRAINING
NEEDED
In a world where new products seem
to emerge nearly every day, where the
pressure to build at the utmost speed is
unrelenting, and where hailstorms, rainfall, and high winds are becoming more
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frequent and more extreme, it seems to
me that continuing education for all building-enclosure professionals is in order.
While just a small percentage of Ontario’s
1,500 architectural firms were named in
the claims we reviewed, the pressures that
led to claims exist for everyone.
I want to see robust continuing education that is multi-disciplinary and is,
at least in part, building-type specific. It
should treat our shared duties to the public as a central theme and express confidence in our shared ability to uphold it.
Climate-appropriate design also ought to
be a featured topic. (Detailing in North
Bay should—to a degree—emphasize
somewhat different concerns than detailing in St. Catharines.) Climate-change resilience is clearly another urgent concern.
(Extremely high winds during the spring
of 2018 produced quite a bit of roof repair
business; but would it not have been preferable to make the roofs more wind-resistant in the first place?)
One of the most exciting building science curricula I’ve seen for architects featured the whole host of actors in the construction process at the podium: building
science professionals, architects, insurers,
builders, and others. For architects, continuing education is best when there is
more emphasis on creative synthesis of
the whole design than on deep analysis of
its parts. We can always use reinforcement
about the management and resolution of
the full range of perspectives (builder,
inspector, designer, occupant, operator,
and so on). Tactile evaluation of materials and systems is always appealing, as are
detailed case studies. Earlier this year, I
thoroughly enjoyed my first-ever trip to
the Canadian Roofing Contractor’s Association’s RoofTech show, where they build
stuff, full-scale. If you’re an architect like
me, who has never been, go! If you’re a
building science professional, encourage
the architects you know to go.
Finally, I think we need to design continuing education for more than one level
of learning. This is very challenging and
needs some shared thought. I’m excited
about the new modules being developed
to support seekers of the Building Science
Specialist designation, and I imagine great
potential for them to be part of a larger
system which could help serve an even larger audience.

n

n

n FEATURE

In his book, Buildings Don’t Lie, Henry Gifford asks, “Why is this wall damaged in this strange pattern?” The claims-resolution process
often involves a similar conundrum. Photo provided by Henry Gifford.
READERS’ CHOICE
For now, as a result of what I saw
in the insurance claims, I recommend
the following web-based video and two
books to anyone with a professional
interest in making better buildings in
Ontario.
First, consider watching Great Lakes,
Global Warming, and Crazy Weather,
presented by TVO’s The Agenda. It’s 30
minutes well spent. Climatologist David

Phillips and Gail Krantzberg, professor
of engineering at McMaster University,
discuss the health of the Great Lakes,
the economics of the cross-border region, and building for resilience. They
suggest that better roofing and storm
drainage are connected to improving
ecosystem health, trade, and community safety. Now, let’s hear from the
architects and consulting engineers!
(The video and transcript are available

online, via the section of www.tvo.org
dedicated to the program The Agenda.
Look for the original air date: September 13, 2017.)
Second, Brian Palmquist’s An Architect’s Guide to Construction, Tales from
the Trenches, aims to increase the effectiveness of everyone involved in the construction process. Although Palmquist
set out mainly to provide intern architects with guidance and inspiration, I
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We found that water damage was “the biggest
of the big” trigger of claims, that specialist
building science consultants were found liable
(alongside the architect) in roughly 20 per
cent of enclosure-related settlements, and
that roofs, walls, windows, and foundation
walls were each affected, to varying degrees.
also found this book (despite my many
years in practice) an inspiring read. The
commentary is informed by extensive
knowledge of professional liability claims
in British Columbia and from the author’s direct experience as consulting architect, building science consultant, and
contractor. Nevertheless, the approach
is upbeat and hopeful. I’ve seen nothing
else in print like it (published in 2015 by
Quality-by-Design Software Ltd., available through www.amazon.ca).

Finally, Henry Gifford’s Buildings Don’t
Lie presents the fundamentals of building
science in a way that engages the advanced
practitioner as well as the novice. The author’s dry humour and probing curiosity
characterize this book, which uses annotated photographs of building failures to help
readers hone their powers of observation
and deduction (published in 2017 by Energy
Saving Press).
While architects and building scientists can jointly be proud that the
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overall cost of resolving errors and
omissions claims has been, to date, but
a fraction of the value of construction
starts in Ontario, we can—and ought
to—continue to strive to do better.
Should water-related damage to the
building enclosure be the most significant single driver of professional liability claims against architects? Or might
that be avoidable?
To the individual building owner,
no leak is an acceptable experience. To
the consulting architect or engineer, no
claims-resolution process is an enjoyable
experience, either. Beyond mere avoidance of trouble, the higher shared goal
really is more comfortable, durable, energy-efficient, and resilient buildings—
buildings that truly benefit from the attention and skills of committed design professionals. I hope that the Claims Experience Workbook will help serve that goal,
starting now. In the future, I hope that the
Ontario Building Envelope Council and
the OAA will continue to work together
to enhance Ontario’s continuing education programs for all building envelope
professionals.
n

n

n

n FEATURE

Barbara Ross is principal of The Research
in Architecture Studio, a licensed Architect
(OAA), a member of the Ontario Building
Envelope Council, and a fellow of the Royal Architectural Institute of Canada. She
was the principal researcher for Pro-Demnity’s Review of Claims and lead author of
the Claims Experience Workbook. A copy of
the Workbook and additional information
about the professional liability insurance program provided to Ontario architects by ProDemnity Insurance Company’s is available
at www.prodemnity.com.
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n NEWS AND VIEWS

BEC
Roundup
BUILDING SMART WITH 2018 BC
BUILDING CODE CHANGES
Learn about changes in Part 9 of the
BC Building Code that will come into force
December 10, 2018. These changes will
include new provisions for stairs, guards,
sound transmission and seismic requirements, accessibility, energy and water
efficiency standards, and other design
elements.
This session will explore a variety of approaches to comply for each of the coming
changes. The focus will be on the requirements that apply to single family and lowrise residential buildings.
The seminar was developed in collaboration with the Building and Safety
Standards Branch, CHBA-BC, BOABC,
EGBC, ASTTBC, AIBC, and new home
warranty providers.
Register for a session in your local community or a webinar by going to www.bcbec.
com/wp-content/uploads/2018/09/BuildingSmart-2018-BCBC-All-Dates.pdf.
STEPPING INTO THE FUTURE:
FORGING THE PATH TOWARD
BETTER BUILDINGS
On October 26, 2018, the British Columbia Building Envelope Council (BCBEC)
held its annual conference and AGM at the
JW Marriott Parq in Vancouver, BC.
As a new provincial Building Code
cycle begins, there is an ever-increasing
emphasis on energy demand and building envelope performance. In response,
the BCBEC prepared an exciting program and range of topics for its 2018
annual meeting to discuss these highly relevant upcoming developments.
The one-day symposium, which was eligible for Continuing Education credits,
provided a platform for thought-provoking,
industry-wide
knowledge
exchange.

Topics included:
• Discussion around the new BC Energy
Step Code and upcoming BC Building
Code changes as they relate to building
envelope requirements;
• New guidelines on TEDI and energy
modelling;
• Whole building airtightness testing;
• Acoustic
requirements,
thermal
comfort and radiant heating; and
• The impact of climate change on
building design and adaptation.
INNOVATION IN BUILDING
SCIENCE: TRANSITION TO LOW
CARBON ENERGY BUILDINGS
On October 31, 2018, the Ontario
Building Envelope Council hosted over 200
attendees at its Innovation in Building Science seminar focused on the transition to
low carbon energy buildings. Steve Kemp,
RDH Building Science, and Rob Quattrociocchi, EllisDon, spoke at the event.
During two hour-long innovation showcase / networking sessions, students displayed their research (posters), entrepreneurs and SMEs showcased their technologies, and research associates / assistants
and postdoctoral fellows showcased their
prototypes, research, and commercialization activities.
Federal and provincial funding agencies Natural Sciences and Engineering
Research Council of Canada, Ontario
Centres of Excellence (OCE), and Mitacs
attended the two networking / innovation
showcase sessions. The funding agencies’
role is to fund industry-academic collaboration (research projects, development projects, demonstration projects, prototype
development, student hiring, and large
scale commercialization).
The launch of Architectural Engineering
(ArchE) program at University of Waterloo
was on display at the event as well. The

program was designed to produce engineers technically skilled in the whole scope of
building design, construction, assessment,
repair, and refurbishment, with an emphasis on communication, collaboration and
design. This studio-based program provides
students with both the technical knowledge,
as well as the design skills necessary to become industry leaders. This design-driven,
program is one-of-a-kind in North America.
Through the program’s studio focus, and
exposure to open-ended design problems,
students engage in hands-on experience,
coupled with peer learning. During their
third year, Architectural Engineering students will directly collaborate with Architecture students and spend two academic terms
at the School of Architecture in Cambridge.
INTEGRATED DESIGN
AND COMPLEX ENVELOPE
HYGROTHERMAL APPROACH
On September 26, 2018, the Quebec
Building Envelope Council hosted a multidisciplinary presentation on the integration
of fenestration systems in architectural
prefabricated concrete panels.
BPDL, Groupe Lessard, and UL CLEB
discussed jointly executed projects (LUMA
Foundation, Gehry Partners / FEDEX
Logistics Hall, Artkansas / Hyperion Wood
Tower, JP Viguier & Associates), as well as
lessons learned as a project team.
Case studies presented took a look at
assisted design through coordination of
different systems, manufacturing, quality
control, and installation of work components and in-situ testing.
The event featured special speaker
François Monnet, a civil engineer and associate director of the engineering department at WIGWAM Engineering. Monnet
joined WIGWAM in 2010, and his team
supports integrated design and quality
monitoring of the building envelope.
n
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Upcoming Events

CANADA

BUILDEX VANCOUVER

BUILDEX EDMONTON

THE BUILDINGS SHOW

February 13 to 14, 2019

March 19 to 20, 2019

November 28 to 30, 2018

Vancouver, British Columbia

Edmonton, Alberta

BUILDEX Vancouver is Western Canada’s lar-

BUILDEX Edmonton is the city’s largest trade-

Get ready for some big changes in 2018 as

gest tradeshow and conference for the construction,

show and conference for the construction, renovation,

STONEX Canada relocates with World of Concrete

renovation, architecture, interior design, and property

architecture, interior design, and property management

Toronto Pavilion and HomeBuilder & Renovator Expo

management industries. With over 600 exhibits and

industries. With over 150 exhibits and more than 35

in the North Building and Construct Canada and PM

more than 80 educational seminars, BUILDEX Van-

educational seminars, BUILDEX Edmonton attracts

Expo expand in the South Building of the Metro To-

couver attracts over 14,000 attendees annually.

over 2,500 attendees annually.

ronto Convention Centre. The enhanced show will

www.buildexvancouver.com

www.buildexedmonton.com

larger-than-life, dynamic exhibits, thought-provoking

FENCON19

INTERNATIONAL

educational discussions, and innovative product show-

March 6 to 7, 2019

BUILDING INNOVATION 2019, CONFERENCE

cases including the new Discovery District and live

Winnipeg, Manitoba

& EXPO

Toronto, Ontario

provide an immersive and unique experience through

demonstration areas.
www.thebuildingsshow.com

FenCon19 will deliver a full-day of fresh and informative programming, networking opportunities and

January 7 to 10, 2019
Washington, D.C.

a trade show designed exclusively for the window and

Attend the National Institute of Building Sciences

THE CANADIAN CONCRETE EXPO

door manufacturing industry. Attendees will include

Seventh Annual Conference and Expo to explore strat-

Toronto, Ontario

owners, managers, line supervisors and other industry

egies that are aimed at “Optimizing for Tomorrow.”

February 6 to 7, 2019

leaders.

Don’t miss the chance to participate in examining pro-

http://fenestrationmanitoba.ca

cesses, communities, workforces, structures, resources,

Canadian Concrete Expo (CCE) is an industryonly trade show that features over 250 exhibiting com-

practices, communications, and collaboration. Be there

panies on 200,000 square feet of exhibit space. CCE

where Science meets Design® for a compelling pro-

creates commerce, partnerships, education, face-to-

gram intended to engage the entire team of building

face meetings with exhibitors and on-site product com-

professionals in creating innovative solutions for the

parisons to an attending national audience representing

built environment.

Canada’s $8 billion per year concrete industry.

www.nibs.org/page/conference2019

www.canadianconcreteexpo.com
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2800-14th Ave., Suite 210
Markham, ON L3R 0E4
Tel: 647-317-5754
Fax: 416-491-1670
Email: info@obec.on.ca
obec.on.ca

HALF YEAR MEMBERSHIP TO MAY 31ST
Since1987 the Ontario Building Envelope Council (OBEC) has been bridging the gaps amongst the architectural, engineering,
research, manufacturers, and construction communities. Their non-profit organization addresses today’s challenges facing
building performance and sustainability.
One of OBEC’s keys to success is their dedication to building science education at all levels.
Guided by the Board of Directors, OBEC is focused on delivering:
•
•
•
•
•

Information forums for the exchange of ideas and information on building science
Access to current technical information and best practices
Educational programs for the benefit of the building community
Guidance on current trends and issues to the research and development community
Recommendations regarding improvements to codes and standards

Educational opportunities exist through conferences, technical forums, field trips, and monthly dinner presentations. This information is made available to members of OBEC. Members can be individuals, corporations, students, or members marked as
Professional for holding a BSS designation.
Corporate Membership - A Corporate Member may be named as such if the member is a corporation, an individual to act as
its representative at any meeting of members of the Corporation must be named as the Corporation’s main representative.
A Corporate Member is entitled to five (5) named persons to be listed in the membership database to receive all society
notifications as well a copy of Pushing the Envelope Canada magazine. All company employees are eligible to receive the
member rate for events.
Individual Membership - An Individual Member may be designated as such if the member is an individual person.
Student Membership - A student is an individual attending a recognized building science program at a college or university
program full time.
Join OBEC and join hundreds of other like-minded people in your industry.
Submit your membership application today and open the door to so much more.
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HALF YEAR MEMBERSHIP APPLICATION TO MAY 31ST

Complete this application ONLY if you are paying via Cheque

u

Payment by Credit Card online at: https://obec.on.ca/member_applications
Select a Vocation:

Select a Membership Type: (Rates are for half year to May 31st)
n Individual Membership - $87.50 + 11.38 HST = $98.88
n Student Membership - $15.00 + 1.95 HST = $16.95
n Corporate Membership - $349.50 + 45.44 HST = $394.94

(select all that apply)

n Architecture

n Contracting

n Consulting

n Education

n Engineering

n Supplier

n Government

n Manufacturing

Other:

This section must be completed in order for the membership application to be processed. OBEC communicates with its membership via e-mail;
in accordance with the Canada anti-spam law that came into effect July 1, 2014 you must indicate whether you wish to receive electronic correspondence from us.

INDIVIDUAL AND STUDENT MEMBERSHIP DETAILS:
n Mr. n Ms. n Mrs. n Dr. n Prof. n Other

Name:

Title:

Company or School if Student:
Address:

City:

Telephone:

Fax:

n I agree to receive electronic correspondence

Postal Code:

Email:

n I DO NOT wish to receive any electronic correspondence.

CORPORATE MEMBERSHIP DETAILS:

Signature:

Date:

3. n Mr. n Ms. n Mrs. n Dr. n Prof. n Other
Name:

Company:

Title:

Address:
City:

Province:

Province:

Postal Code:

Telephone:

Fax:

Email:

1. n Mr. n Ms. n Mrs. n Dr. n Prof. n Other

n I agree to receive electronic correspondence

Name:

n I DO NOT wish to receive electronic correspondence Date

Title:

4. n Mr. n Ms. n Mrs. n Dr. n Prof. n Other

Telephone:

Fax:

Signature

Name:
Title:

Email:
n I agree to receive electronic correspondence

Signature

n I DO NOT wish to receive electronic correspondence Date

Telephone:
Email:
n I agree to receive electronic correspondence

2. n Mr. n Ms. n Mrs. n Dr. n Prof. n Other
Name:

Fax:
Signature

n I DO NOT wish to receive electronic correspondence Date

5. n Mr. n Ms. n Mrs. n Dr. n Prof. n Other
Name:

Title:
Telephone:

Fax:

Email:

Title:
Telephone:

Fax:

Email:

n I agree to receive electronic correspondence

Signature

n I DO NOT wish to receive electronic correspondence Date

Payment Information:

Cheque payable to OBEC and mailed to:
OR
2800-14th Ave., Suite 210
ON L3R
0E4 Envelope Council
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Building

n I agree to receive electronic correspondence

Signature

n I DO NOT wish to receive electronic correspondence Date

Payment by Credit Card online only at:
https://obec.on.ca/member_applications
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