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Where’s “The Beckie” Contest
Somewhere, hidden amongst
the pages of this issue of Pushing
The Envelope can be found a tiny
image of the OBEC President’s
Award (otherwise know as the
“Beckie”). Be the first to fax a
copy of the magazine page clearly
identifying the location of the
Beckie to the OBEC office and
you win a prize. Please make sure
that you provide contact information. Winners in the Toronto
area will receive a free pass to an
upcoming OBEC dinner seminar
of their choice. Other winners will
receive an OBEC gift.

On the cover: Constructed
using the “flying form”
concrete construction
technique invented in Toronto,
these high-rises were built
during a period when energy
was an inexpensive commodity
and the buildings typically
incorporating single glazed
windows that represented a
major source of heat loss. As
shown in our cover photograph,
overcladding retrofits provide
an ideal opportunity to install
high performance fenestration
components. Photo ©William
Conway/Progress Photography.

OBEC does not specifically endorse the editorial, products or services contained within this magazine. These products and services are
presented here as an indication of the various possibilities in the Marketplace. OBEC wishes to advise the reader that sound Building
Science Practices should be applied to any and all product or service selections. OBEC does not make or imply any warrantees as to
the suitability of any of these products or services for any specific situation. Furthermore, the opinions expressed in this magazine’s
editorial content may not necessarily reflect the opinions of OBEC.
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n UP FRONT

Message from
the President
Gerald R. Genge (Jerry), B.A.Sc.,
P.Eng., BDS, C.Arb.,

H

ello again. Well I’m consistent anyway. Every 10 years
something happens that draws
me back into OBEC. It’s been 20 years
since I was OBEC’s second president;
back then we were a fledgling organization. However, with the commitment of
that volunteer Board and the hot issues
around the building envelope in the late
1980s, OBEC soon grew to over 300
members, presented informative daylong seminars on some of the hottest
topics of the day, trademarked our name
and logo, and began talking to regional
members about developing chapters.
It’s been 10 years since I was honoured
with a Beckie. Then we talked about collaboration vs. competition in the consulting community, making OBEC the “go
to” place for all things “envelope”, and
entering the new millennium with fresh
ideas and strong principals on how to
build better, stronger and faster. Today
OBEC is boiling over with plans to continue development of those ideas. Here
are just a few examples.
Building on the work over the past
few years in development of the BSSO,
OBEC is reviewing the curriculum and
seeking ways to present it to allow broader access and adoption of the credential
“Building Science Specialist Ontario”.
OBEC access is also being broadened
through the development of web technology-based access. As such, the Chapter system is back on the table. Anyone
or any group interested in spearheading
a local chapter should not be shy about
contacting any director. All contact information is on the OBEC website.

Anyone or any group interested in spearheading a local
chapter should not be shy about contacting any director. All
contact information is on the OBEC website.
This brings me to the website itself.
OBEC is making it easier for you to
access OBEC events through on-line
registration and lastly, in this tenuous
chain of segues, I strongly encourage you
to register for the GreenPrint 2010 seminar being presented November 12, 2009.
It is a remarkable value and if you miss
it, you’ll not learn the latest about green
roofs, energy-related envelope retrofits, tying the mechanical and building
envelope systems together, the legislative framework and requirements affecting these green technologies, or how
to get funding to undertake the work.
While OBEC has always presented hightech and relevant information needed by
our members, this seminar ratchets that
accomplishment up another notch and
believe me, this one’s a hit!
You may have queried the photograph. I thought that rather than show
you the formal, jacket and tie, “I’m an
expert, trust and follow me” image, I’d
try a different way to represent my methods. First, I’m in a boat. Like OBEC, it’s
not a new boat, but I’m quite attached
to it. It costs a bundle to operate but
most things worth doing include a cost.
As I fully expect of OBEC, it doesn’t
turn exactly when or where I ask it to,
but, with some quick course corrections,
I’ll get it where I want and then docked
with minimal damage. My clothes are
informal; no pea jacket and admiral’s cap
for me. But the garb is befitting the cool
day and much like my approach with the
Board and our objectives, I’ll adjust to
the environment at the time to do what
needs doing to get it done.

2009/2010 Board of Directors
President
Gerald R. Genge (Jerry), B.A.Sc.,
P.Eng., BDS, C.Arb.
GRG Building Consultants Inc.
Past President
Paul Johannesson, A.Sc.T., BSSO
R.J. Burnside & Associates Ltd.
Vice President
Sandra Burnell, BES, BArch, OAA
Revay and Associates Limited
Secretary/Treasurer
Paul Pushman
Trow Associates Inc.
Director, Marketing and Government
Relations
Brian Shedden, BSSO
J. McBride & Sons Ltd.
Director Academic/BSSO Committee
Kim Pressnail
Department of Civil Engineering,
University of Toronto
Director, Technical Committee
Paul Duffy, M.A.Sc., P.Eng.
Icynene Inc.
Directors at Large
Brian Abbey, MAATO, BSSO,
AMSST, CSC, BCQ
Adtek Building Consultants
Alen Vrabec, P.Eng., BSSO
Morrison Hershfield Ltd.

You’ll note that Robbie, the collie,
is wearing a safety vest whereas I’m not.
I’m a swimmer and I have a vest in easy
reach, but more importantly, the risks
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I take, I don’t take with those that put
their trust me. So the trust and loyalty
you’ve shown by electing me and then
appointing me President will not be
misplaced and I am confident that you
will be rewarded with an even stronger OBEC.

Maybe next time you’ll want to jump
on board to help us grow and develop
the best BEC we can be. There may
be some rough water ahead, but we’ll
make it through and if I clip the prop
on a rock, I’ll fix it and maybe you’ll forgive me. We’re still small and sporty but

some day in the not too distant future,
with member support and the hard work
I see in this year’s elected Board, OBEC
will turn into the cabin cruiser we know it
can be, offering our members the highest
quality, great rates, and best ride you’ll
every get. I think I’ve stretched that
analogy about as far as it will go except
maybe to say, I am happy and proud to
be given the driver’s seat once more.
This issue also contains information
about the new and proposed awards program. Nominations were due October
30th and are now being reviewed. Presentations will be given at Construct Canada in December, for the re-invented
Anthony A. Woods Award (The Beckie) as well as two new awards, one for
design and one for innovative materials. For specifics about the new award’s
structure, visit our website at www.obec.
on.ca.
Gerald R. Genge (Jerry), B.A.Sc.,
P.Eng., BDS, C.Arb.,
President
The Ontario Building Envelope
Council
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Overcladding
Technologies:
An Invitation
to Innovation
By Brian Burton
Shown is a conceptual rendering of an “overclad retrofit” of a high-rise building published in the Tower
Renewal Guidelines by Ted Kesik and Ivan Saleff. (Copyright 2000). www.daniels.utoronto.ca/trg.

The following article discusses some of the important elements involved in “overclad”
retrofitting of older Multi-Unit Residential Buildings (MURBs) that were constructed in
an era when energy costs were not a prime consideration. The challenge presented from
a building science perspective, as you will see, is literally an invitation to innovation.

T

he overcladding retrofit of
Multi-Unit Residential Buildings
(MURBs) in Toronto is about to
receive a great deal of attention as a result
of three major initiatives in Ontario.
The first is the city of Toronto’s “Tower
Renewal Project” which is based in large
part on research conducted by the University of Toronto, John H. Daniels Faculty
of Architecture, Landscape and Design by
Professors Ted Kesik and Architect Ivan
Saleff, and ERA Architects.
The second is the completion of the
“Tower Renewal Guidelines – For the
Comprehensive Retrofit of Multi-Unit
Residential Buildings in Cold Climates”
by University of Toronto, John H. Daniels
Faculty of Architecture, and Landscape
and Design Professors Ted Kesik and Ivan
Saleff.
The other high profile venture is the
recently announced Zerofootprint Reskinning Competition. For more details go

to www.daniels.utoronto.ca/trg and www.
zerofootprint.net.
The GTA has an enormous stock of
MURBs and although these buildings are
showing their age they are considered an
extremely valuable resource. This type of
housing is also common in European cities.
Several have already successfully retrofitted apartment blocks effectively demonstrating the feasibility of the concept.
The GTA’s MURBs were constructed
in an era when energy efficiency was not
a priority consideration, subsequently, the
thermal performance of these buildings
is poor. Structurally they are in reasonably good shape, however some exposed
structural components such as balcony
slabs and projecting shear walls require
attention.
Professor Ted Kesik and Architect
Ivan Saleff ran numerous computer simulations and concluded that these buildings represented cost-effective candidates
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for retrofit strategies. The solid exterior
masonry walls of these structures offer
an excellent substrate for the support of
“overcladding” systems and can cut the
total energy requirements by one half.
However, overcladding design, installation and commissioning will require a
tremendous amount of building science
expertise. This is a challenge that Canada
is well equipped to tackle.
Definition of building science
I’m certain that I don’t need to define
building science for the readers of Pushing the Envelope, however, some readers
might benefit from an overview. Building
science or building physics are terms that
apply to the study and analysis of buildings, construction materials and building
systems. Most attention is generally given
to the building envelope components.
There is also a focus on optimizing building performance, maximizing service life,

and ensuring the health and safety of the
building occupants.
I asked the President of OBEC, Gerald
Genge (B.A.Sc., P.Eng.), about how the
term “building science” first came into use.
He responded that the first tying together
of the two words is a matter of debate but
the term was almost certainly popularized
by Neil Hutcheon and Gus Handegord,
both from the National Research Council
Division of Building Research (now the
Institute for Research in Construction
(IRC)) in their teaching text “Building
Science for a Cold Climate”.
Hutcheon, considered by many to be
the “father” of building science in Canada, delivered a paper in 1953 suggesting
that the design of the exterior walls was
“based on building practice as contrasted
with what may be called building science.”
The book “Building Science for a Cold
Climate” was first published in 1983 and is
still considered the “bible” of the business
by most practitioners.
Genge, who is the President of GRG
Building Consultants, added that although
some of the basic principles were understood as early as 1946 the term didn’t
actually come into popular use in the
construction industry until the early 1980s.
Even today, as many practitioners know,
using the term brings a puzzled look from
many when they hear it used.

1. Basic overcladding involves the installation of an air barrier and insulation protected by an exterior cladding applied to opaque wall elements
(excluding balconies) and includes a
replacement of the windows in the
building.
2. Comprehensive overcladding involves
the same approach as the basic methodology, however the cladding is installed
over the entire opaque wall area and
over open balconies and also includes
a window replacement.
3. Integrated overcladding is somewhat
more complex in that it involves installation of a secondary framing system
that enables updating of building services and is more like a double façade
that allows for natural ventilation and
sound control. The ventilated cavity
uses the pressure effects of the wind to
dissipate the energy of driven rainwater
and includes drainage paths that direct
the water away from the cavity.
The success of any of these approaches requires a detailed knowledge of the
physical principles and materials involved.
This knowledge must also be incorporated
into the design details. And if the experts
are correct, no single approach or system
can address all structures and as a result
each structure will require a comprehensive assessment.

Overcladding controls rainwater
Overcladding offers a relatively simple
solution to the problem of keeping rainwater out of buildings and there are several variations.

Advantages of overcladding systems
Overcladding technology is almost certainly an “exportable” technology. It will
also lead to a tremendous amount of
job creation opportunities and significant
overall economic stimulus. Additional
advantages include:
• Compared to demolishing the buildings and reconstruction, overcladding
is almost certainly more financially and
ecologically reasonable.
• Improves thermal performance and air
tightness.
• Enables transfer of the dew point outside the structural wall element.
• Optimises the use of thermal mass.
• Overcladding contributes to improved
sound insulation.
• Quality control is improved as the insulation coverage is visible.
• Avoids internal building work and can
be installed with minimal impact on
occupancy.

Several European cities have already successfully
retrofitted an apartment block, which effectively demonstrates the feasibility of the concept. Shown in this
photograph is a full-scale overcladding retrofit in
progress, underway on a high-rise building in Belgium.
Photo courtesy Graeme Stewart, ERA Architects.

The Rainscreen Principal
Traditional wall construction, which
focused on caulking all of the joints in
the wall assembly, has never worked
effectively over the long-term because
of the practical difficulties involved in
achieving a perfect seal and the differential expansion and contraction caused by
the elements and UV radiation.
A large percentage of the buildings in North America have been constructed using this method and looking
back now with the benefit of hindsight
this approach appears misguided—and
we are paying for it.
Over the past 10 years the approach
to wall construction has moved to the
concept of employing “rainscreen” technology. As a result, most of these retrofit projects will likely involve the application of various forms of rainscreen
overcladding systems that came into use
in Europe in the 1970s.
Two excellent sites for readers wishing to obtain more detail are listed:
• www.nrc-cnrc.gc.ca/eng/ibp/irc/ctus/
ctus-n17.html
• www.aaa.ab.ca/pages/members/media/
RainScreenWallQAwa.pdf
The rainscreen principle involves
intentionally leaving the joints in the
façade open in order to allow air to move
freely between the exterior environment
and the interior cavity. This results in
pressure equalization between the two.
In a rainscreen the air is trapped in the
cavity. Therefore the air pressure equalizes between the exterior and the interior.
In theory when the pressure outside
and inside equalize, the pressure to
push water into the cavity is zero. The
vent holes and the base flashings at the
bottom of the wall permit any water that
has penetrated the cladding to drain.
Air that is continuously flowing through
open joints also provides ventilation for
the interior cavity.
This ventilation is important because
it aids in the prevention of heat buildup and also maintains the effectiveness
of thermal insulation by promoting the
drying of any penetrating humidity in
colder climates.
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• Increases the life expectancy of the
building.
• Does not reduce the size of the rooms.
• Limits disruption to the façade of the
building.
• Renews ageing exterior facades and
improves appearance of structure.
• Lowers maintenance costs and allows
upgrading of building services.
• Improves air quality and general comfort.
• When controlled ventilation is supplied
overcladding helps eliminate internal
problems such as dampness, condensation and mould growth.
• And last but not least, overcladding
retrofits eventually pay for themselves.

The GTA has an enormous stock of MURBs, as shown in this montage photograph of buildings
located in the Parkdale area of Toronto. The design and installation of overcladding will require a
tremendous amount of building science expertise combined with a considerable amount of logistics.
Photo courtesy Jesse Colin Jackson.
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Limitations of overcladding systems
• Overcladding systems may not be as
durable as solid construction and as a
result in damage, can lead to dampness
and weathering problems.
• Overcladding processes can take a considerable length of time to complete,
and requires state-of-the art scaffolding
systems and may be quite noisy. These
factors may annoy tenants, however,

there are strategies to address these
issues.
• Detailing is critical and requires knowledgeable design and care during installation.
• The installation of overcladding systems is premature where an existing
substrate is structurally unsound or
where repairs have not been completed.
• Overcladding systems are not generally
suitable for historic buildings.
Challenges
According to architect Ivan Saleff,
the current condition of these buildings
ranges everywhere from reasonably good
to urgently in need of attention and must
be established by an initial conditional
assessment to determine feasible strategies and associated costs.
Saleff, who is given credit for getting
the ball rolling several years ago when he
offered a research based elective course
on the subject at U of T, also adds that
“when we examine the numerous highrises in Toronto we also encounter almost
every construction material and system
employed over the past 40 years—not
to mention balconies, ledgers, canopies,
parapets, disconnect enclosures, roofing
components and a whole host of building
appendages.”
The key performance issues in broad
terms are safety, occupant comfort, stability, structural performance, acoustics,
energy efficiency, control strategies, air
quality/ventilation, daylighting, maintenance/cleaning and cost.
Overcladding designs will need to consider a comprehensive list of performance
criteria, of which many may be unknown
quantities at the present time, such as
connection details, fasteners, thermal and
moisture movement, loads on the system,
maintenance and serviceability.
The designs will also need to consider acoustics, air permeability, cavity
ventilation, water penetration resistance,
condensation, fire performance, electrical
continuity and the potential for corrosion.
On a broader scale the building site
itself will have to be part of the consideration along with water management as well
as building permits, quality control and
an incredible amount of logistics (climate
may have a significant impact on a retrofit

project but this is nothing new to construction in Canada).
In my view what we’re really looking at
is a building science challenge of the first
order and a classic case of “pushing the
envelope”. This is a challenge that Canada
is well equipped to tackle.
Another key factor, as one might
expect, is the need for financial incentives and addressing issues related to the
building permit process, building code and
by-law requirements.
I am not entirely certain how all of these
challenges can be accomplished, however,

I would suggest that OBEC could consider
mobilizing its expert and creative membership to prepare what would amount
to a proactive proposal to the Municipal,
Provincial and Federal governments to
provide incentives for both preservation of
the building stock and job creation. 
n
Brian Burton is Business Development
Manager for CAN-BEST (Canadian Building Envelope Science and Technology) and
writes a column for Glass Canada entitled
Fenestration Forum. He can be reached at
brian@can-best.com.
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Understanding Evaporation:
Why Don’t Leaks Always Appear
on my Thermal Images?
By Terry Carson, B.Sc., MBA, B.S.S.O., R.H.I., C. Tech.

I

nfrared thermal imagers are often touted as an easy to
operate, sure-fire moisture detector that can quickly scan
large areas and pinpoint moisture with CSI accuracy. This
claim, unfortunately, is only true in specific situations. The
objective of this article is to describe 1) the conditions necessary
for capturing thermal images of interior water leaks, and 2) the
use of non-invasive moisture meters, and air temperature and
relative humidity (RH) measurements to verify the presence
of sub‐surface moisture. The leaks discussed are restricted to
wall and ceiling surfaces viewed from the interior, and do not
include exterior leak detection, such as for flat roofs or EIFS
which would be viewed from the exterior.
Thermal imagers as a moisture detection tool
Modern thermal imagers produce colour images of surface
temperatures, with an amazing sensitivity of 0.06°C. Imagers
used by building investigators today typically cost between
$7,000 and $25,000. They can be useful diagnostic tools for finding building envelope air and water leaks, but require considerable training in building science and thermography to avoid
misinterpretation.
Thermal imagers do not actually detect or measure moisture.
Instead, they show a composite image of surface temperatures
that may be the result of evaporation, air leakage or other
anomalies in the building assembly. Every leak detection situation is unique since there are many types of building assemblies,
potential leak sources, seasonal factors and ambient conditions
interacting. Not all situations will result in sufficient evaporation for useful thermal images.
Quick Review of Evaporation
To understand if evaporation will highlight leaks on thermal
images, we must first know if ambient conditions are favourable for evaporation. Evaporation is the process by which water
changes from a liquid to water vapour at the water-air surface.
It is the same as drying and requires 2250 Joules of heat for
every gram of water that evaporates. The heat required for
evaporation results in a cooler surface temperature, which
explains why we feel cold stepping out of the shower.
The rate of evaporation or drying will be greater when the
amount of moisture in the air is low. The Psychrographic chart
can help us identify the difference in vapour pressure (amount
of moisture in the air) between the wet building surface and
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the air in the room (ambient conditions). We can measure the
surface temperature with a thermal imager or infrared thermometer, and the air temperature and relative humidity of the air
in the room with a thermal hygrometer.
Let us first consider the ideal ambient conditions for evaporation. In the summer of 2008, I travelled to Bodrum in the
south of Turkey. The fruit markets and pedestrian malls have
water misters that lower the temperature by evaporative cooling. You can wash a shirt and dry it on a clothesline in less than
30 minutes in 40°C, 43 percent relative humidity conditions. Air
movement or wind speeds up the drying process, the same as in
a clothes dryer. Clearly, evaporation (drying) is faster when the
ambient temperature is hot; the relative humidity low and there
is air movement.
These same principles are applied by the water restoration
industry to quickly dry flooded interior areas and save interior
drywall finishes before mould germinates, to help minimize the
costs for insurers. Water restoration technicians pump out and
vacuum the liquid water and then install air movers and high
capacity dehumidifiers to draw moisture from the building finishes by evaporation (see IICRC Standard S-500 for details).
Thermal imagers excel at determining the extent of wet
building finishes under such conditions. Investigators will
encounter a variety of leak situations and evaporation conditions, as illustrated by the following cases.
CASE 1 – CONDOMINIUM APARTMENT LEAK

This first case shows ideal conditions for evaporation and
good thermal images. Water from a burst pipe migrated to a
number of apartment suites below. The leak occurred 48 hours
before my visit and restoration crews had vacuumed up water
the previous day, and installed air movers and dehumidifiers.

The thermal image shows water-saturated wall and carpet
finishes in a bedroom closet. The dark blue patterns indicate
where water appears to have wicked up the wall and where the
carpet was wet. Moisture meter readings confirmed thermal
image results.

CASE 3 – OLD HOUSE BASEMENT LEAK AT BOTH
EXTERIOR AND INTERIOR WALLS

Why conditions resulted in a good thermal image
1. The wall assembly consisted of drywall on steel frame
studs. There was no insulation or wood studs to absorb
or store excess water. The drywall was porous and had
considerable surface area where evaporation could take
place on both sides of the wall cavity. For this reason,
water restoration technicians will often create ventilation
holes in wall cavities to speed up drying inside wet wall
and ceiling cavities.
2. The air movers and dehumidifiers created ideal drying
conditions. Ambient conditions were 19°C with a low
relative humidity (RH) of 22 percent (compared to a
typical interior 40 percent RH in winter), resulting in a
vapour pressure decrease between the wet wall finish and
ambient air of 68 percent.
CASE 2 – BASEMENT WINTER SUMP PUMP FAILURE

Sudden freezing conditions resulted in a discharge hose
obstruction, pump failure and standing water on the floor in
this finished basement. The owner removed the water and lower
wall drywall according to my suggestion, but not behind the
sump pump. This thermal image was taken eight days later and
did not pinpoint areas of saturation identified by the moisture
meter, where mould was also visible. I could not determine
whether the cooler temperature was moisture or simply a cooler
outside wall.
Why conditions resulted in a poor moisture image
1. The wall assembly consisted of a stud wall cavity on an
exterior basement foundation wall. The outside temperature
was well below freezing. The fiberglass insulation was acting
like a sponge holding in water while the polyethylene vapour
barrier was retarding evaporation, like plastic pants over a
baby’s wet cloth diaper.
2. The room was poorly heated and there was little air movement. The wall studs in the foreground had a temperature
of only 12°C while the wet drywall surface temperature was
9°C. The vapour pressure drop between the wet wall finish
and ambient air was estimated to be 21 percent, compared
with 68 percent in Case 1.

3. A winter leak occurred along the back wall under the basement stairs of a 90 year old house with a stone foundation.
An interior and exterior wall cavity were affected by the same
leak, allowing a good comparison of evaporation of both an
insulated exterior foundation wall and an interior uninsulated
wall cavity. The outside wall consists of a stone foundation,
wood studs, fiberglass insulation, 6 mil poly and half inch
drywall. The inside partition wall consists of half inch drywall
on both sides of 2x4 wood studs. The baseboard trim was
removed from the interior wall. The owner in this situation
installed air movers and provided heat to speed up drying.
Comparing thermal images of interior and exterior insulated wall cavities
1. It is easier to distinguish cool temperatures that result from
evaporating moisture on a void interior wall cavity wall, than
an insulated exterior wall. The reason is that the inside wall
is only undergoing evaporative cooling, while the exterior
wall cavity will be influenced by a number of thermal events,
in addition to evaporative cooling. There will usually be cooler temperatures at the bottom due to convective air currents,
conductive heat loss to the exterior, as well as air infiltration.
The outline of the wall studs shows differences in thermal
conductivity of wood studs and fiberglass insulation.
2. The surface temperature of the wet exterior wall surface is
18°C, compared to 15°C on the interior side. A temperature
drop of two to three degrees Celcius was noted on the interior wall, as well as in Case 1, and suggests that evaporation
was occurring to a greater rate at the interior wall, compared
with the exterior wall. Both drywall surfaces tested as saturated with a moisture meter.
3. Remember that the blue colour on the floor and walls is
cooler temperature and not water.
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CASE 4 – SUMMER ROOF LEAK
A roofer was in a hurry and proceeded to strip the shingles
from this 1955 home with 1x12 plank sheathing just before a
mid-summer downpour. There was no attic access, so I had to
rely on a moisture meter and my thermal imager to detect the
extent of water damage. The moisture meter showed saturated
ceiling moisture levels, but the thermal image suggested the
moisture was limited to the area around the base of the ceiling
fan. The ceiling collapsed two days later under the weight of the
water soaked cellulose insulation.

approximately 1°C is difficult to note in the thermal image.
Altering the level and span did not improve the image.
Why conditions resulted in a poor moisture image
1. The ceilings and walls consisted of a skim coat of plaster with
oil-based paint over an underlying plaster lath board, which
slowed the passage of moisture. The cellulose insulation
acted as a sponge soaking up excess water.
2. The indoor temperature was 25°C and the relative humidity was 63 percent, a 29 percent difference in vapour pressure, which likely resulted in some evaporation. The ceiling temperature variation (green to dark yellow range) of

CASE 5 – LEAK IN PREFABRICATED CEILINGS AND
WALLS
Prefabricated houses are built as complete wall and ceiling
sections in a factory and are erected on site in a few days. Snow
filled the insulated attic before the roof sheathing was installed,
wetting the interior and some exterior wall cavities. We know
there was water in the exterior wall, but was the cooler blue
colour in the thermal image due to evaporation?

CASE 1:
Interior wall
leak

CASE 2:
Basement
sump failure
exterior wall

CASE 3: Winter
foundation leak
interior wall

CASE 4: Winter
foundation leak
exterior wall

CASE 5:
Summer Roof
Leak

CASE 6: Prefab roof leak
into Exterior
wall

Ambient Air Temp C. (Dry
Bulb Temp)

19

12

16

16

25

17

Ambient Relative Humidity
RH (%)

22%

65% estimated

67%

67

63%

69%

Ambient Vapour Pressure
*(mm Hg)
Surface
Surface Temp IR measured
Surface RH **
Surface Vap Press *
Delta Vap-Press Surfaceambient

3.63

6.8

9

9

14.98

10.03

13
100
11.23

9
100
8.61

15
100
12.79

18
100
14.53

23
100
21.08

17
100
14.54

7.6

1.81

3.79

5.53

6.1

4.51

68%

21%

30%

38%

29%

31%

100%

100%

100%

100%

100%

100%

Good

Poor

Good

Poor

Poor

Good

Case
Indoor Ambient

% Change in Vapour
Pressure
Sub-surface moisture
reading at drywall
IR/Moisture meter
correlation

* Vapour Pressure is calculated from a Psychrographic chart or a calculation program.
**Surface RH is assumed to be 100 percent for comparison purposes and is based on saturated moisture meter readings of wet
surfaces. RH of the air close to the surface can also be measured with a small chamber, such as a GE Protimeter Humidity Box
placed against the surface.
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Recognizing the thermal events
The visual image on the right side of the thermal image is overexposed from the sunlight shining through the window. Solar heating of the exterior wall is affecting the wall cavity and our thermal
image. Thermal conductivity differences of the various materials
in this wall cavity (such as wood studs and insulation), and between
wet and dry insulation seem to be dominating this image. Matted
insulation, voids, air leakage, other anomalies and other factors
may also contribute to these temperature variations. Evaporation
may be happening but is difficult to detect. This case shows the
complexity of thermal events that may occur in images of above
grade exterior walls. We should also remember that evaporation
may occur between the interior cavity and the exterior.

elevated moisture. This unit only senses to ~3/4 inch depth,
suggesting the drywall and insulation close to the vapour barrier
was dry. The moisture meter on the right however shows 11.9
percent, which is near saturation, somewhere within 1.5 inches
of the wall surface. This case demonstrates the importance of
understanding the sensing range and limitations of moisture
meters and the benefits of using more than one moisture meter
for non-invasive moisture verification.

Determining the depth of the water with multiple moisture meters.
Moisture meters were placed on the wall, approximately
one foot to the left of the window. The yellow moisture meter
has one green light lit on the bottom of the scale, indicating no

Conclusions
1. Thermal imagers can be valuable tools for identifying water
leaks and establishing the extent of water damage, provided there is sufficient evaporation. Ambient conditions
and building assembly characteristics will affect the rate of

Pushing the Envelope 17

evaporation. In many cases, there will
not be sufficient evaporation for satisfactory thermal images of wet finishes
or underlying materials in the building
assembly.
2. Thermal images of leaks are more
reliable and better defined if cavity
walls and ceilings are void. Exterior wall cavities with insulation often
have interfering thermal patterns
from outside temperatures, thermal
conductivity of the insulation and
other anomalies. The person analyzing the image should always account
for cool temperature patterns due to
a cause other than evaporation.
3. The greater the difference in vapour
pressure between the wet surface and
the ambient air, the better the thermal
image of the wet finishes should be,
due to higher evaporation. According to my anecdotal observation, a
minimum 30 percent difference in
vapour pressure between the wet
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surface and interior air under normal
interior ambient temperatures generally results in a satisfactory thermal
image, if the cavity is void. This correlation however is not reliable for
insulated wall and ceiling cavities or
surfaces which resist moisture flow.
4. Moisture meters and thermal hygrometers should always be used for verification, but moisture meters may
not be accurate if the moisture is not
within the sensing depth range.  n
Terry Carson, B.Sc., MBA, BSSO,
R.H.I., C. Tech. has over 25 years of experience investigating building leaks and is
the principal of Guardian Home Inspectors Inc. in Toronto. He provides building inspection, thermographic interpretation, moisture detection, litigation support
and course development services. He is
an ASNT Level 3 trained Thermographer.
Terry can be reached at info@guardianhomeinspectors.com.
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Challenges to High Performance
Building Envelope Delivery in
the Far North, Part II,
Building on a Moving Target
By Robert Rymell C. Eng. P. Eng. BSSO; and Bill Wyness MNWTAA MAIBC CCBFC

I

n the spring we wrote on the generalities of building in the far north
and the problems that had to be considered when doing such designs.
Here we would like to touch on the
topic of building on permafrost. The
topic is very complicated and breaches
not only geographic but political and
social borders as well. In no way can a
single article pretend to provide a comprehensive study of such designs, however, many of the considerations will be
pointed out and it is up to the designer
to carry out the study further in the area
of concern for their project. Research
in this field has gone back many years
including work done by NRC in 1965
published in CBD-64.
Currently there are projects being
carried out in Alaska, China, Canada and
in Siberia including hospitals, railways,
pipelines and mining just to name a few.
In each case the need to build a structure on tundra and permafrost is

required. The solutions are just as varied
as the projects.
A basic understanding of tundra
and permafrost and its uniqueness is
required before any structure design can
be considered.
Tundra is generally considered to
be the organic matter overlaying the
ground and is found between the tree
line of the subarctic and the ice cap. This
area will support low lying plants such as
lichen and mosses. Since there is plant
growth and temperature variations it is
not difficult to imagine this layer freezing and thawing annually with the
depth of thaw being dependent on ambient temperature, the amount of

precipitation and the thickness of the
organic matter.
Permafrost is generally considered
the ground that is “permanently” frozen
throughout the year. The depth of the
permafrost is dependent on water content, soil type, particle size and of course
ambient temperatures as well as other
heat sources.
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It is understood that the Permafrost Working Group will be developing a publication that will provide northern municipal infrastructure practitioners with key background and practical direction for how to enhance the resiliency, performance and
sustainability of northern community infrastructure in permafrost regions.
It is therefore easy to see that any
variation of ambient temperature or the
introduction of a heat source will affect
the depth and stability of the tundra
and permafrost. Simple seasonal changes normally melt the tundra and cause
the large bogs that are what everyone
pictures when they imagine the north in
the summer.
The best solution is obviously being
able to build on something stable otherwise known as bedrock. However beyond
that there are basically three ways to deal
with the foundation, accept that the soils
move and design accordingly, go through
the unstable soils and anchor very deep
on stable ground or take steps to stabilize the ground.
Given the choices each factor must be
analyzed including the amount of movement, sources of heat to the ground,

social aspects of the building configuration, materials to be used etc.
Preventing the melt of the permafrost is a concept currently being put
into practice. For example the railway
being built in northern China has a duct
system run through the gravel ballast to
ensure the ground remains frozen. A
hospital in Alaska is utilizing a refrigeration system to cool the subsoils to maintain their stability. In each case the issue
is how and when to build such that the
top layers are not disturbed, before
being able to insulate and refrigerate
the ground.
If it is desired to support a foundation
on deep foundations the issue becomes
how to place such structures into frozen
ground and not to cause melt in the process, or in the future. This principle is
generally used for larger structures which
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would require significant foundations
regardless of the location. Interestingly
it has been found that the piers in the
centre of the structure have to be driven
deeper in the centre of the building
compared to perimeter piers. This would
indicate that the heat gain from the
building is significant enough to affect
even deep piers.
The option of building using an
adjustable design is currently in widespread use for smaller buildings such as
dwellings and warehousing. In this case
the footing is connected to the structure through a connection that is either
self adjusting or manually adjusted as
required. Since the amount of movement is never constant from year to year
or between footings, cross bracing is a
definite requisite for stability. A design
looking very similar to a car jack stand is

common in these applications although
there are proprietary systems as well.
Whichever system is used heat transfer through the connection is a prime
consideration. Natural melt when compounded by occupancy heat can end
in catastrophic results. This would also
apply to services which may be run to the
structures through whatever foundation
system is implemented. For example septic tanks cannot be located in or on the
ground without being thermally isolated.
A simpler solution may be to have storage tanks within the structure.
The occupancy heat transfer through
the foundation must be considered and
compensated for whether it is radiative
from the floor or conductive through the
connections.
What must also be considered in the
design is the ability of controlling or dissipating gases, either methane or carbon
dioxide, which are released during the
melt period.
When designing the connections the
dimensional changes of the materials
used must also be considered. Steel with
a typical thermal coefficient of 13 10-6
m/m K will results in significant stresses
on a connection between summer and
winter exposure. Even if wood is selected, the coefficient is much less 3-5 10-6
m/m K but the resultant stresses are still
very significant and will result in distortion of the structure. The added complication with wood is the increased drying
and embrittlement of wood due to the
climate. Comparatively, long term exposure of steel to low temperatures has been
shown to increase its embrittlement.
Even though there has been considerable research in the design of footings
for permafrost there are still a significant number of existing structures that
require rework in order to keep them
serviceable. If the structure is above
grade then the rework is straightforward
utilizing beams and adjustable jacks. The
complications arise for buildings on piers
which are now insufficiently deep or if
the structure consists of a slab on grade.
In these cases a comparison of costs fro
retrofitting versus rebuilding must be
considered.
In new construction, excavations
can be carried out either by removal of thawed materials using standard

machinery or explosives can be used to
in the case of frozen soils. For an existing
structure either method may cause significant damage to the structure making
the concept of underpinning take on new
meanings.
With the uncertainty of global climate
changes, design for permafrost becomes
even more difficult. If environmental
temperatures continue to rise the depth
at which permafrost is isothermal will
decrease. Increases in environmental
changes will also make structures which
are currently secure, fail in the future. It

has also been shown by the Geological
Survey of Canada of Natural Resources
Canada in a 2000 report, that the presence of a settlement has an effect on the
level at which those isothermals occur.
The social impact on designs must be
considered. A building owner must be
trained on the operations of refrigerant
systems for ground cooling or the means
of adjusting connections to maintain
levels. New industry will soon develop
to undertake the retrofit projects and
become specialists in construction on
permafrost.
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The option of building using an adjustable design is currently in widespread use for smaller buildings such as dwellings and warehousing. In
this case the footing is connected to the structure through a connection
that is either self adjusting or manually adjusted as required.
In conclusion it is good to report
that these issues are being recognized as significant and in order
to address the situation CSA has
formed the Permafrost and Climate
Change Working Group.
It is understood that the
Permafrost Working Group will be
developing a publication that will
provide northern municipal infrastructure practitioners with key
background and practical direction
for how to enhance the resiliency,
performance and sustainability of

northern community infrastructure
in permafrost regions. In particular, it is to identify key risk factors
with respect to permafrost, community infrastructure, and climate
change; provide case histories and
other examples of how such factors
have been addressed in the past;
and suggest best practices for their
mitigation going forward. 
n
Bill Wyness is a registered architect
in B.C., previously in Alberta, and
most recently in the NWT and is a
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founding member of the Northwest
Territories Association of Architects
first Council in 2001.
Robert Rymell is President of RBS
Consulting Engineering Group Inc.
He is a professional engineer and
registered consulting engineer licensed
to practice in Ontario and Alberta.
He is also on the executive board of
Construction Specifications Canada,
and is the president of the National
Building Envelope Council. Rymell
also serves on several building national code committees.
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The Green Energy Act:
What’s it All About?

Ask not what the Green Energy Act can do for the Building Envelope
Industry—Ask what the Building Envelope Industry can do to support the
Green Energy Act.
By Sandra Burnell, BES, BArch, OAA

O

n Thursday, May 14, 2009, the Ontario Legislature
approved the Green Energy Act (GEA). It focuses on
attracting new investments, creating new green economy jobs and better protecting our climate. While combating
the increasingly noticeable climate change, a healthier future
will be created for generations to come.
“Our ambition is to increase the standard of living and quality of life for all Ontario’s families. That is best achieved by
creating the conditions for green economic growth.” – George
Smitherman, Deputy Premier and Minister of Energy and
Infrastructure
The largest climate change initiative targeted by the GEA
is the eradication of coal from the power supply chain by
2014, eliminating the single largest source of air pollution
in Ontario. This is to be done through the growth of clean,
renewable energy sources such as wind, solar, hydro, biomass
and biogas.
According to the Ontario government, investments in renewable energy already in place or under construction in Ontario
are expected to reach $4 billion, creating more than 50,000 jobs
in Ontario over the next three years.
In particular, the GEA intends to expedite the growth of
clean, renewable sources by:
• Creating long-term secure pricing for renewable energy
generation (feed-in tariffs) guaranteeing specific rates differentiated on the basis of technology, size, location and
generating capacity;
• Establishing the right to connect to the electricity grid for
renewable energy projects that meet technical, economic
and other regulatory requirements;
• Establishing a one stop streamlined approval process, providing service guarantees for renewable energy projects that
meet regulatory requirements;
• Encompassing nearly all sources of renewable electricity
generation of all sizes—from residential rooftop and wall
mounted solar panels to wind power plants;
• Including opportunities for renewable energy developments
owned and operated by First Nations and Métis communities;
• Specifically targeting the removal of barriers to municipalityowned and operated renewable energy developments; and

• Implementing a 21st century “smart” power grid to support
the development of new renewable energy projects and prepare Ontario for new technologies such as electric cars.
Making energy conservation a priority, the GEA intends to
set the stage by:
• Making energy efficiency a key purpose of the Ontario
Building Code;
• Making energy efficient products more available to consumers;
• Making energy audits prior to the sale of homes mandatory
(unless waived by buyer);
• Creating new financing tools to help consumers manage the
up-front costs of small-scale renewable energy projects;
• Setting electricity conservation targets for local utilities and
helping them to deliver effective programs to households
and businesses;
• Increasing productivity in the Ontario industrial sector
through energy efficiency programs and demand management plans; and
• Requiring targeted conservation measures to protect low
income Ontarians from increases in energy prices.
Once in force, the GEA, along with complimentary policies and regulations, will provide the necessary tools to make
Ontario one of North America’s renewable energy leaders,
while creating a culture of conservation by assisting homeowners, government, schools and industry embrace lower
energy use.
It will offer a wide range of economic opportunities for
manufacturing and skilled labour as well as new renewable
ventures for Aboriginal communities, farmers and community
groups in rural Ontario, not to mention urban dwellers, schools
and/or companies looking to invest in rooftop and wall mounted
solar systems to cut their operating costs.
Sounds good, but how does this all happen? And can it happen in a timely fashion?
The GEA has the potential to revolutionize energy policy,
planning and development; however, it cannot succeed without the accompanying regulations and directions in place. On
September 24, 2009, the Ontario government announced its
first 10 steps which are summarized here:
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1. The province is preparing to close four coal-fueled power
units in 2010.
2. The Aboriginal Energy Partnerships Program is launched.
3. The $250 million Aboriginal Loan Guarantee Program
(ALGP) is announced.
4. Hydro One is given the go-ahead to begin work on 20 transmission projects that are expected to create 20,000 jobs.
5. A one-time support to community groups will be provided
through the Community Energy Partnerships Program to
assist community groups with the “soft” or developmental
costs associated with renewable energy projects.
6. The Municipal Renewable Energy Program will provide support to municipalities for costs associated with new renewable energy projects. This however does not alleviate the
costs that will be appropriately directed to the developers.
7. The Renewable Energy Facilitation Office (REFO) is
launched as a one-window access point to assist developers,
building owners, communities and municipalities obtain
information on developing Energy Renewable Projects and
help them navigate through the regulatory approvals necessary to bring their projects to life (see www.mei.gov.on.ca ).
8. The Renewable Energy Approval (REA) process, which
is designed to ensure that renewable energy projects have
been developed in a way that is protective of human health,
the environment and Ontario’s cultural and natural heritage,
becomes law.
9. Domestic content requirements are developed ensuring at
least 25 percent of wind projects and 50 percent of large
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solar projects be produced in Ontario. Requirements for
solar will increase on Jan. 1, 2011 and requirements for wind
will increase on Jan. 1, 2012.
10. The Feed-in Tariff program guarantees specific rates for
energy generated from renewable sources. It is designed to
encourage the development of renewable energy projects by
a range of generators including First Nations and Métis communities, homeowners, farmers, schools, stores, factories,
co-ops, offices and larger-scale commercial generators.
The million dollar question...
What does any of this have to do with the Building Envelope
Industry?
As leaders in the building envelope industry, the government
is looking to us for the creation of innovative and cost effective
design solutions for implementation in the development and
construction industries.
If the solutions are not cost effective, the sell to the municipalities, communities, homeowners, school boards, and building
owners / operators will not be an easy one, despite everyone’s
good intentions. From a building envelope perspective, we can
offer solutions that will present more energy efficient and cost
effective options such as the following:
• Reducing the cost of manufacturing building envelope products through the use of green energy;
• Reducing the amount of heat gain in the interior of a building through the use of reflective glazing, window films and
better insulated glass;

• Reducing the amount of energy required to heat/cool the
interior of a building by introducing heated floors;
• Reducing the installation cost of green energy systems by
providing rough-ins for systems that may be installed now or
in the future; and
• Reducing the permit approval process time by using preapproved products and developing pre-approved details.
We are at the beginning of a new exciting era…
Throughout my life, I’ve experienced many changes in the
social and economic environment in Ontario. Our children are
growing up in a world strongly influenced by the modern conveniences which are a by-product of the industrial, atomic, space
and technological ages. Unfortunately, we have also exposed our
children to a climate change which not only threatens their well
being, but also the well being of generations to come. I leave you
with this thought: how might the building envelope industry contribute to the development of a cleaner, healthier environment
for not only Canadians, but the general populace world wide.
Sandra Burnell, BES, BArch, OAA, is a Senior Consultant for
Revay and Associates Limited.

Resources
Article: Green Energy Act regulations in force,
by Dianne Saxe
Websites: REFO (www.mei.gov.on.ca) and Green Energy Act
Alliance (www.greenenergyact.ca)
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EIFS
Standard
Development
By John Edgar
Sto Corp.'s Sun Peaks Resort EIFS project was the winner of the
BCWCA/NWCA BC "Commercial Exterior Project of the Year Award,
2007". Photo courtesy of Sto Corp.

The development of Canadian Standards
for EIFS is making strides in concert with
the Quality Assurance Program and the Best
Practice Guide.

I

n the thirty years that exterior insulation and finish system
(EIFS) has been used in Canada, it has always been treated as
an alternative building material in the National Building Code
(NBC). The growing market for EIFS has certainly influenced the
code. By the 1980s fire test standards had grown out of the need
to clarify how foam, the plastic insulation used in EIFS, would
be evaluated. The CAN/ULC-S134 Fire Test of Exterior Wall
Assemblies was developed and introduced (NBC 3.1.5.5.) largely
to provide a fire performance evaluation for EIFS. In addition,
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CAN/ULC S101 Standard Methods of Fire Endurance Tests of
Building Construction and Materials and CAN/ULC-S114 Standard Method of Test for Determination of Non-Combustibility in
Building Materials were included in the NBC to evaluate material
performance equivalence to concrete and masonry in protecting
foam plastic (3.2.3.8 NBC).
Fire testing was a critical component but not the only one.
Code enforcement agencies were also looking for information
on installation and durability. Information from American
evaluation services provided a useful starting point, but was
not applicable to the Canadian Code. To meet that need,
CCMC developed the EIFS Technical Guide in the early
1990s for use in evaluating the durability and performance
of EIFS.
In a parallel effort, the American International Code Council
– Evaluation Service produced an Acceptance Criteria for the
US market. Building on the ICC Acceptance Criteria, the EIFS
Industry Members Association (EIMA) shepherded a family of
EIFS standards through ASTM. These standards have now been
incorporated into the 2009 International Building and Residential
Codes. As friendly rivalries go, the American EIFS industry had
beaten the Canadians into their respective codes. Clearly, after
30 years of use in the Canadian market, it was time that EIFS be
incorporated into the National Building Code of Canada.
To start the process, Canadian standards would have to be
produced that could be recognized in the NBC. Sponsored by
the EIFS Council of Canada, a Task Group was established
under the auspices of the ULC S 700 Committee to prepare
three new standards:
• ULC S716.1 – A testing standard that is a parallel to the
CCMC Technical Guide. The first edition was published in
January 2009 and will be revised to reflect new information
developed from drainage research.
• ULC S716.2 – An application standard that outlines the
minimum requirements for the installation of EIFS materials. The first draft of this standard has been completed and
is now out for ballot.
• ULC S716.3 – A design guide for architects outlining the
minimum design requirements for incorporating an EIFS
cladding into a wall assembly. The writing of this standard
has just begun and completion is expected early in the new
year. It is an unusual challenge, as there is little precedent
for this type of standard.
The objectives of the new standards are twofold, the primary one being to have EIFS claddings incorporated into the
NBC. The other objective is to provide a structural backstop
to the EIFS Quality Assurance Program now being readied
for introduction. In this regard, the Canadian EIFS industry
is light years ahead of their American cousins.
The EIFS Quality Assurance Program (QAP) is designed
to introduce a level of professionalism to the industry that, in
many ways, is unique. Through EIFS Quality Assurance Inc., an
independent agency managed by Building Professionals Consortium of Winnipeg, all aspects of EIFS QAP installations will
be controlled. This encompasses manufacture to installation.
Even the manufacturer sales representatives will be tested for
their knowledge and licensed.

Hand in hand with the QAP is the development of a revised
EIFS Best Practice Guide. Canada Mortgage and Housing
Corporation (CMHC) originally developed the Guide in the
1990s. Given new research and the development of innovative
liquid applied water resistive barriers, it was time for the Guide
to be updated. In 2009 CMHC turned the document over to
the EIFS Council to rewrite. That process is now underway.
The BPG is an important component for training of applicators
and for guidance to architects. In conjunction with the Guide,
a new training program for EIFS installers and mechanics is
being developed.
For all of these programs, the new standards will be the spine
connecting all the elements. They will outline the minimum
requirements for performance at all levels, and the other programs will provide the methods for compliance. For example,
the design standard may require that water which penetrates
a cladding be directed to the exterior, but will not provide all
the possible ways of doing so. It will be the function of the Best
Practice Guide to provide acceptable alternatives for meeting
the code requirement.
The new standards will close the loop on quality EIFS installations. The final step in the process will be to introduce the
ULC S716 family of standards into the NBC. It is too soon to
predict when this step will occur, but it will be the final stage in
a long process.
n
John Edgar is Technical Manager-Building Science, Sto Corp.
and Chair of the ULC S716 Task Group.
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Building Science 101 n n n
Photo courtesy of Bruce Taylor.

Understanding a
Building Envelope’s
Components
It is OBEC’s mandate to provide the latest information and be
the source of building science information for its membership. It
is to the student membership, and those that are manufacturer’s
representatives, or contractors expediting the work of building
science professionals that this narrative is directed and called
Building Science 101.

By Bruce Taylor, BSSO

T

he building envelope is comprised
of components. Each component
is part of a multi-layered material
assembly that extends from the inside face
of the envelope to the outside face of the
envelope. Its purpose is to separate the
interior controlled environment from the
exterior environment, or the elements of
our climate. The efficiency of the envelope
is measured by its ability to provide the
separation.
Understanding the purpose of each
component, how it will perform under
specific conditions, proper location of
components in the assembly, are needed
for the design of the wall assembly to
work.
My years of work in the architectural
precast concrete industry has afforded
my observation that manufacturer’s representatives focus on their specific product
offering and do not understand how their
product works as part of the assembly at
the interface of dissimilar wall assemblies.
I would be asked to share my architectural
precast concrete expertise with a design
team consisting of the architect, structural
engineer and in later years, a building science professional (engineer). Determining
the correct precast panel attachment and

locations on the superstructure was but
one of the multiple questions the design
team would have.
What was more important was the overall design of the building envelope assembly. Should we use factory assembled insulated precast concrete wall panels? Should
we use a single skin precast wall panel as
the exterior weather component, then add
field installed components to complete the
assembly? How to maintain a consistent
weather seal and vapour seal at the interface of the windows and the roof/parapet
or other dissimilar materials?
In the early years of my career, an
enlightened engineer provided the following insight. “In time all weather seals
in an assembly will begin to leak, it is
what you do with that water in the system
that determines the success or failure
of the assembly. Design the assembly
for that eventuality and get the water to
drain back to the outside”. I shared that
insight at my meetings with the architect
and his design team. I would ask the
questions “what type of window system,
curtain wall, window wall, fixed window
systems are being considered? What will
be the external location of the window
frame relative to the supporting precast
concrete wall panel? Can the proposed
design ensure continuity of the weather
seal? What will be the location of the
interior of the window frame relative
to the supporting precast concrete wall
panel? Where is the continuity of the
vapour seal from one system to the other?
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Window gravity and lateral loads will be
transferred into the precast supporting
element by what means? Is deflection of
the supporting element a concern? Are
the sealants that are proposed to be used
on the architectural precast wall panels
and on the window system compatible?
Constructability; can the trade installer
physically do the detail shown on the
drawings?”
Each window type requires different
techniques to address these questions. The
building envelope, besides providing a separator between exterior and interior, also
provides the buildings aesthetics. Time for
compromises? The designer must balance
the design with the available resources

Figure 1. Courtesy of the CMHC EIFS Best
Practice Guide.

the ground for all structural loads from
the enclosure elements down to the
ground. Avoid excessive deflection of
primary structural components supporting the wall assembly.
• Control rain penetration through the
use of surface features, drip edges,
flashing and proper weather barrier
detailing at the joints. Do not use a face
seal joint system, wherein the integrity
of the system relies entirely on a perfect exterior joint seal.
• Control air flow by ensuring the continuity of the air barrier of the dissimilar

systems. The air barrier can be located
anywhere within the two adjacent wall
assemblies and may very well not line
up. Think in three dimensions when
performing this exercise. See Figure 1.
• Insulate the structural components of
the assembly in so far as possible and
gain the benefits of thermal mass effect
from the super structure being on the
warm side of the insulation.
• Design the enclosure to accommodate
movement and construction tolerances. Provide construction tolerances
in the design that are achievable during

Figure 2. Courtesy of the Canadian Precast Prestressed
Concrete Institute.

including money, labour, materials, technology and time.
Each industry and the technical representatives that work with design consultants need to have a complete understanding how other wall materials and assemblies function and the best techniques for
ensuring a proper integration of dissimilar
materials.
Each trade (architectural precast,
masonry, aluminum window systems, EIFS,
metal panel, wood frame) have addressed
and tested performance requirements as
stand alone products and as part of a
wall assembly. They control air leakage,
water vapour flow, heat flow, resistance to
condensation, transmission of sound and
control of fire propagation.
There is a need for consistent performance criteria at all interfaces between
dissimilar wall assemblies and must be
designed to the same wind pressures, air
leakage rates, water penetration resistance and other performance characteristics common to the main wall assemblies.
However, the nature of construction documents specifies trade responsibility on how
to interface dissimilar wall assemblies in a
variety of locations, and other specification sections. The performance required
of the interface connections is often a grey
area and the physical construction is often
ill-defined by the trades responsible and
assembly thereof.
Building Science 101: The lesson
• When reviewing all components of the
building envelope wall assembly, establish a complete load transfer path to
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on-site construction. A 12mm design
joint may end up as a 6mm in service
construction joint when +/- 6mm construction tolerance comes into play. A
6mm dynamic joint with sealant will not
meet sealant manufacturer design and
application standards, and premature
failure can be expected. See Figure 2.
• Control vapour diffusion by ensuring
the continuity of the vapour barrier
between the dissimilar systems. The
two adjacent assemblies will have the
vapour barrier on the warm side of
the respective assemblies, (in board
of the insulation) thus making it difficult for vapour to enter the assemblies, cool and condense. The vapour
barrier between dissimilar materials
needs to respect this important design
consideration. Once again think in
three dimensions when performing
this exercise. See Figure 1.
• Provide a moisture tolerance design
by assuming moisture will enter
through the weather seal, allow it to
drain, and dry with air circulation
(vented assemblies).
n
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Bruce Taylor, BSSO is the Executive
Director of the Ontario Building Envelope
Council.

Resources
Architectural Precast Concrete Walls Best
Practice Guide published by CMHC
2002.
Exterior Insulation and Finish Systems
(EIFS) Best Practice Guide published
by CMHC 2004.
Flashings Best Practice Guide published
by CMHC 1998.
Glass and Metal Curtain Walls Best Practice Guide published by CMHC 2004.
J.F. Straube and E.F.P. Burnett, Building
Science for Building Enclosures, Building Science Press 2005.
These publications are available for purchase through www.buildingsciencepress.
com and www.cmhc.ca.
The author wishes to acknowledge John
Straube and Eric Burnett and their book
Building Science for Building Enclosures
on which much of the text in this article is
based.
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n MOVERS AND SHAKERS

Ted Kesik:
Optimistic About
Canada’s Building
Science Future
Article arranged by Alen Vrabec, Morrison Hershfield
As an educator, consultant and researcher, Ted
Kesik has enlightened many minds over the years. He
is a professor in the John H. Daniels Faculty of Architecture, Landscape, and Design at the University of
Toronto, teaching building science courses, conducting
research and supporting graduate students. Since 1986,
he has been a practicing professional engineer, focusing
on sustainable architecture and building science.

Q

From inspiring so many others,
what was your inspiration into the
field of building science?
My career in building science was a
happy accident that resulted from the
economic recession of the early 1980s.
There was no work when I graduated, so
I went on to do my Master’s Degree in
connection with the Centre for Building
Science at the University of Toronto.
Great professors like John Timusk and
Ken Selby encouraged professional practice and many of my classmates, such as
Joe Lstiburek, found themselves engaged
in building science consulting.
I established an engineering partnership named Habitechnica with classmate
Michael Lio, which took off within a couple
of years. One day, the late Tony Woods
visited our office and we cut him a cheque
to help found OBEC. That was nearly two
months rent back then, so you can be sure
we were real building science believers.
I guess the real inspiration was to
contribute to a sustainable environment,
in particular, housing that delivered high
performance as properly engineered and
integrated building systems.

Q

Ted Kesik

What has been your biggest accomplishment to date in the field of
building science? What about the industry as a whole?
None of my meaningful accomplishments have been individual efforts. The
key to significant achievements is collaboration, and there are a few notable
efforts. In the mid-1980s I was part of
a consulting team that introduced the
idea of life cycle costing as the basis
for determining the optimal levels of
thermal insulation in Ontario houses.
Our recommendations were accepted
and in the 1990 Ontario Building Code,
the minimum requirements effectively
doubled insulation levels over the 1985
edition.
The methodology we developed is
now part of each code cycle, unfortunately the builder lobby is powerful and
they often champion lower first costs
over building science wisdom. Ontario
houses should have R-60 ceilings, R-40
walls and R-20 basements insulated full
height, and triple glazed windows. It’s
unfortunate that interest groups advocating short-term gains will leave a legacy of

sub-optimal housing to succeeding generations.
For the past several years, my
research on solar building design tools
within the Solar Buildings Research Network, funded by NSERC, has been very
rewarding. Some 4 years ago, 11 universities essentially revived research that had
been shelved some 25 years ago. When
I started my graduate studies in 1983,
Canada was a world leader in solar buildings technology and R-2000 houses were
the most technically advanced building
systems. We are making a great comeback and there will be over 100 graduate students emerging with specialized
knowledge and expertise in this field.
Canada now heads the International
Energy Agency’s task group on Net Zero
Energy Solar Buildings, and it’s nice to
be leading the rest of the pack again.
Most recently, the Tower Renewal
Guidelines (www.daniels.utoronto.ca/
trg) has proven an enjoyable challenge
because it reminds all of us in the building science industry that we have a lot of
work to do retrofitting our existing building stock. We have no excuses for getting it wrong this time around. [Editor’s
Note – The Tower Renewal Guidelines
was reported on in the Fall 2008 issue of
Pushing the Envelope.]
I want to emphasize that significant
achievements are all about collaboration
and making sure that all the stakeholders
are included in the process.

Q

Out of all your roles, which is the
most rewarding?
Being an educator is the most
rewarding role, but in order to be effective, I need to do research and consulting. I guess we all have memories of
professors who read directly from the
textbook and had nothing to share from
their professional experience. Building science is a practical field nested
between engineering and architecture.
If you are not an active practitioner and
researcher, I cannot see how you will
be an effective professor. But if you do
succeed in becoming an effective professor, you are rewarded by the amazing achievements of your students and
the positive contributions they make to
society. Teaching makes everything else
I do worthwhile.
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Q

Any particular things you wish you
could change about the industry?
I wish people in the industry would
realize they are competing for the best
young minds. If you were a bright young
person and could choose your career
path, why would you choose building science? We’re only as good as the young
people coming behind us. More fun
and more money would help, but building scientists need to educate the public about the dangers of unsustainable
building practices in much the same way
as the health sector educates the public

When I started my graduate studies in 1983, Canada was
a world leader in solar buildings technology and R-2000
houses were the most technically advanced building systems.
We are making a great comeback and there will be over 100
graduate students emerging with specialized knowledge and
expertise in this field.
about the dangers of smoking, poor diet
and lack of exercise. Young people want
to stand behind something that will make
a real difference for the average Canadian.
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Q

Where do you see the future of
building science?
As we move towards performancebased design, computer simulation of
everything from energy consumption, to
hygrothermal behaviour, to daylighting
and indoor air quality will become conventional practice. What happened in
structural engineering decades ago will
eventually happen in building science.
Currently, there are very few professors across Canada that teach simulation
within the context of building systems
integration and design. Hopefully that
will change as my generation retires. I
remain optimistic about the future of
building science, and Canada has an
inventory of building stock that will soon
need our very best.
n

Visit OBEC at Construct
Canada

Find us at The Metro Toronto Convention Centre South
Building, Level 700 (between room 707 and 709)!
Construct Canada is a trade exposition and conference held concurrently with PM Expo, Concrete Canada,
DesignTrends, and HomeBuilder & Renovator Expo. This is Canada’s largest annual exposition of products,
services, technologies, and systems used for the design construction, retrofit, and renovation of all forms of
buildings-commercial, high-rise, residential, industrial, retail, and institutional.

OBEC is hosting 16 seminars at Construct Canada! Don’t miss out!
OBEC will also be hosting its Awards Gala at Construct Canada.
For more information visit www.obec.on.ca.

December 2 - 4, 2009
Metro Toronto Convention Centre
South Building
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Back to you n n n

Beckie Re-Named to Honour
Building Science Innovator
By Gerald R. Genge, P.Eng. BDS, C.Arb., President , Ontario Building Envelope Council

T

he Board of Directors of the
Ontario Building Envelope
Council (OBEC) is pleased to
announce that the 2009 Awards Banquet
will be held in conjunction with Construct Canada as an evening of awards
and presentation on December 3, 2009.
This year begins OBEC’s expansion of
the awards and honours offered to our
industry members of distinction.

The Beckie - What’s old is new again
As many already know, Tony Woods,
a long-time OBEC member and originator of the Beckie, and builder of the
building envelope industry, passed away
in May this year. The OBEC Board and
Tony’s family have decided that the
President’s Award is to be renamed the
Anthony A. Woods Award in honour of
his many years of service to the industry
and OBEC. It shall also continue to be
known as The Beckie as that is the name
coined by Tony for this honour. The
recipient of the award will, as always,
provide a brief presentation.
OBEC Awards of Distinction
New this year, OBEC has added a new
category of award to recognize contributions by the building envelope design
community for a specific project. The
category “OBEC Award of Distinction Design” will identify an individual or a
design team that has achieved excellence
for either a new or retrofit design to a
significant component of the building
envelope. This new category will allow
our members to showcase their best work.
The recipient of the award will be given
20 minutes to describe the merits of
their winning work. Honourable mention
awards will be provided to other candidates meeting submission requirements.
Also new this year, OBEC has added
a new category of award to recognize
contribution by the manufacturing industry for a specific material or building system used in the building envelope. The

category “OBEC Award of Distinction
- Materials” will identify an individual
or a company that has introduced a new
product or building system that substantially improves the design, construction,
or performance of the building envelope.
This new category will allow our manufacturing industry to showcase their best
work. The recipient of the award will be
given 20 minutes to describe the merits
of their winning material or building
system. Honourable mention awards will
be provided to other candidates meeting
submission requirements.
OBEC Fellows
New this year, OBEC will induct up
to four members into the category of
Fellow of OBEC. This is a lifetime membership made in recognition of outstanding contribution to the Ontario Building
Envelope Council. The OBEC Board
will be assembling a nomination committee to make these selections.
Down the road…
In 2010, OBEC will be again expanding
its awards program to include an OBEC
bursary of $1,000 to a student in an
Ontario university that produces a thesis
or design completed in the award year in
a graduate or undergraduate level that
demonstrates exceptional merit in the
application and advancement of building
science principles. The recipient of the
award will be given 20 minutes to describe
the merits of their winning work. Judges
will be selected annually from academia,
consulting and the Board of OBEC.
Applications for the awards mentioned above were due October 30, 2009.
Stay tuned to future editions of Pushing
the Envelope for results and pictures.
Thank you all for your careful consideration and participation in this
important task to recognize the outstanding contribution of our members.
And I look forward to seeing you at the
Banquet.
n
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Toronto’s
Mandatory
Green Roof
By-law
By Marshall Leslie

S

teven Chu is a Nobel prize-winning physicist, Barack Obama’s
Secretary of Energy, and former director of the Lawrence Berkeley National Laboratory. Speaking
last May in London at a symposium
of Nobel laureates, Chu observed that
calculations have concluded that, “if
you take all the buildings and make
their roofs white and if you make the
pavement more of a concrete type
of color rather than a black type of
color, and you do this uniformly…it’s
the equivalent of reducing the carbon
emissions due to all the cars on the
road for 11 years.”
Chu was using research to make a
point—sometimes there are simple solutions to complex problems. It’s a point no
one gets in the city of Toronto.
At exactly the same time Chu spoke,
Toronto council passed a by-law that
requires green roofs after January 31,
2010, on new buildings and additions
including:
• Those with a floor area between 2,000
m² and 4,999 m² (minimum coverage
20 percent roof area) with a formula
for vegetative area that increases with
floor area.
• Residential buildings over six storeys
or 20 metres.
• Schools, churches and public buildings.
• Industrial buildings (minimum coverage 10 percent of roof area to a maximum of 2,000 m²).
• The by-law also requires that:
• The Province of Ontario amend the
Building Code Act to include as
applicable law the green roof by-law.
• Toronto’s building department create a
green roof permit and a “Green Roof
Declaration” that absolves the municipality of responsibility for failures.

nn

• The Chief Building Official bring
forward updates to a “Toronto Green
Roof Construction Standard” whenever the American National Standards Institute issues fire and wind
uplift standards (that don’t exist) and
after consultation with a technical
advisory group (that doesn’t include
roofers).
And just to demonstrate the seriousness of its approach…Toronto council
also authorized a cash in-lieu payment of
$200 per m² if an owner does not install a
green roof. Payments (which some observers call a tax) must be made to an “EcoRoof Incentive Program” administered
by a committee of council, an addition to
the by-law that was popular with elected
members.
Torontonians are serious people and
believe their city is “world-class”. This
view is shared by most opinion-makers
(who also live in Toronto). Toronto’s
mandatory green roof by-law is the first
in North America, so on passage Toronto was instantly hailed as a leader in the
green building movement.
Proponents of green roofs say they
are pretty, don’t cost much and don’t
leak. They reduce the “urban heat-island
effect” and help control storm water.
Should they be mandatory? No.
All of positives mentioned above are
moot points, when you consider the
negatives. The experience of green roofs
in Toronto and North America is not
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known. Work done in Ottawa, at the
Institute for Research in Construction,
has concluded that the energy savings
of green roofs can also be obtained
simply by adding insulation. New York
rejected a green roof by-law when it was
told that half its existing building stock
would have to be re-roofed to make any
impact.
North American standards for
green roofs are rudimentary. The
individuals that joined the city’s
“Technical Advisory Group” and
wrote the “Toronto Green Roof Construction Standard” had no experience in standards development, were
neither balanced or representative,
and failed to make recommendations
on important aspects of fire, wind
uplift, design and maintenance. The
by-law also skirts Ontario’s Building Code Act and likely exposes the
Chief Building Official to liability for
negligence. The “Green Roof Declaration Form” conflicts with Tarion’s
Bulletin 19 (Design and Field Review
Reporting) and the recommendations
of Ontario’s professional licensing
bodies. And the by-law diminishes
the impact of sustainable building and
infrastructure efforts that Toronto
makes elsewhere.
What would Steven Chu think? I
think Chu would say we get the building envelope and systems right first, and
tackle green roofs later.
n
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Achieving

Our Potential

By Bruce Taylor, BSSO, Executive Director, OBEC

T

he Strategic Planning Committee has envisioned a future
for OBEC and charted a suggested course for the Board of Directors to follow to take OBEC to a new
higher level of membership value. It
will be the Directors and their specific
committee’s responsibility to set the
sails and run the course as detailed in
the Strategic Plan.
Strategic planning is a management
tool, period. As with any management
tool, it is used for one purpose only: to
help an organization do a better job—to
focus its energy, to ensure that members
of the organization are working toward
the same goals, to assess and adjust the
organization’s direction in response to a
changing environment.
In short, strategic planning is a disciplined effort to produce fundamental
decisions and actions that shape and guide
what an organization is, what it does, and
why it does it, with a focus on the future.
OBEC’s envisage of the future?
Become “The Source”.
OBEC’s purpose? To promote the
pursuit of excellence in the design, construction and performance of the building
envelope.
The Board of Directors has adopted
initiatives/goals to achieve becoming “The
Source”.

Goal: Awareness of OBEC as
the first choice in building
science information.
Strategies:
• Develop a Marketing Master
Plan
• Branding of OBEC and BSSO
• Develop OBEC graphic standards
• Improved communication
> Development of a modern
and user-friendly website,
this will enable our membership to easily source all
matters pertaining to the
building envelope
> Improved External Communications with NBEC
> Establish a yearly schedule
of all external seminars for
posting on the website and
monthly newsletter
> Webinars to share programmes with other areas
of Ontario
> OBEC presence at other
association conferences and
seminars
Develop
an awards program, rec•
ognizing excellence in the Building Envelope Industry, as well as
exceptional educational programs
and students

In short, strategic planning is a disciplined
effort to produce fundamental decisions
and actions that shape and guide what an
organization is, what it does, and why it
does it, with a focus on the future.
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Goal: Increase Transmission
of Technical information.
Strategies:
• Increase the dissemination of Technical
Information to our membership, influence governing bodies, code committees
and standards committee, and increase
the awareness of Technical Information
from governing bodies, code committees and standards committee
> Develop a plan to increase the
involvement of OBEC members
on various technical standards and
committees, i.e., OAA, PEO, OBC,
NBC, ASHRAE standards, etc.
• Develop and publish a technical journal
• Increase technical content of Pushing
the Envelope
• Review technical content of dinner
meetings, seminars and conferences
• Establish a committee to be focused
on sustainable energy as it relates to
the building envelope
• Establish an updated list of members;
including information on various organizations they are involved with, i.e.,
AATO, OAA or PEO committees etc.
Goal: Establishment
of industry recognition of
the BSSO brand, credentials
and technical programs.
Strategies:
• Establish new partners to provide
BSSO school programme throughout
Ontario
• Technical direction to be in keeping
with the industries future
• Develop a plan to market the BSSO
brand and provision of benefits
We have a great deal of exciting work
ahead to achieve the full potential of
OBEC.
n
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Ontario Building
Envelope Council
Membership Application Form
Name:

Mr.
Ms.

Title:

Miss
Dr.

Mrs.
Prof.

Company (School if student):
Address:
City:

Province:

Telephone: (

)

Postal Code:

Ext.

Fax: (

)

E-mail Address:

A

B

C

D

Membership Type

Annual Fee

After January 1, 2010

Fee Owing

Individual

$165.00

$82.50

Corporate

$660.00

$330.00

Student

$25.00/school year

Please mail your membership application form
with cheque to: OBEC, 685 McCowan Road, PO
Box 66541, Scarborough, ON M1J 3N8
Payment by credit card may be faxed to:
416-438-1718
Payment Method:

Cheque

Visa

5% GST
GST No. 124383076
TOTAL

Mastercard

Amex

Please complete for payment by credit card:
Cardholder’s Name:______________________________________________________________________________
Card Number:___________________________________________________________________________________

#

Expiry Date:______________________

Signature:____________________________________________________

Questions? Please contact Bruce Taylor at 519-270-5088.
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The Ontario Building Envelope
Council Presents…
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What’s the plan and where’s the money to make it happen?
GreenPrint 2010 is a one-day seminar* focusing on current funding mechanisms supporting building retrofit; recent and upcoming changes in legislation; and construction techniques aimed at creating cost-effective energy efficient building enclosures.
Topics include: Funding Programs, Green Roofs, Green Energy Act, and the Integration of the Building Envelope and
Mechanical Systems.

Expert Speakers from…
Ontario Power Authority
BOMA
Halsall Associates Ltd.
Morrison Hershfield Limited
Bioroof Systems
NAIMA Canada

November 12, 2009
8:30 am – 4:30 pm

Holiday Inn Conference Centre
3450 Dufferin Street, North York, ON

*Eligible for 6 OAA core learning hour credits

Please register the following for
GreenPrint 2010
Please print name:
________________________________

HOW TO REGISTER ……
All processed registrations will be confirmed.
Total Number of registrations:
Member

Non-Member

Member(s) fee ($398 + $19.45 GST) x ____ = ______
Non - Member(s) fee ($498 + $24.45 GST) x ____ = ______

________________________________

Member

Non-Member

Total Payment: ______
Reply email for confirmation: _____________________________

________________________________

Member

Non-Member

________________________________

Member

Non-Member

________________________________

Member

Non-Member

________________________________

Member

Non-Member

Payment Options:
Cheque (enclosed)
Visa No. ____________________________________
Expiry Date:____________		
Fax to (416) 438-1718 attention: GreenPrint 2010 Registration
Email to: admin@obec.on.ca
Also see www.obec.on.ca
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Premier/Levaque Inc................................... 32
Roofing Consultant
Greenspec Consulting................................. 33
Roofing Contractor
Barker Roofing............................................ 22
Blanchfield Roofing Co. Ltd......................... 22
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Dow Roofing Systems................................... 4
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Enviroshake................................................ 40
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Lowe’s Canada........................................... 22
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Beaver Valley Stone.................................... 38

Hydraulic Mast/Climbing Work
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Klimer Manufacturing Inc............................ 18

Structural Engineering
IRC Building Sciences Group Inc.................. 12

Infrared Thermography
Guardian Home Inspectors.......................... 35
Insulation/Air Barrier Systems
BASF.......................................................... 42

Testing Laboratory Services
CAN-BEST.................................................. 40
Traffic Control and Safety
Beacon Lite Ltd.......................................... 18
Trench Drainage
Norstar Industries....................................... 32

Building Science Specialists
J. McBride & Sons Ltd................................ 25

Locker Manufacturer
Lincora Group............................................. 40

Building Supplier
Beaver Valley Stone.................................... 38

Management Software
Maestro Technologies................................. 18

Building Systems
AMVIC Building Systems............................ IFC

Masonry Colouring Technologies
Nawkaw Corporation................................... 30

Commercial Sealants and Water
Proofing
TREMCO Incorporated . .............................. 21

Moisture Detection
Guardian Home Inspectors.......................... 35
W.R. Meadows............................................. 3

Wall Panels
EMCO BP................................................... 43

Computer Estimating Software
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Roof Consulting
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Window Manufacturer
Norstar Windows........................................ 30
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Manitoulin Truss Company Ltd.................... 40
Urethane Foam Contractors
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