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Message from the
President
As We Approach a
New Year, We Embrace
a New Structure for
OBEC

OBEC President
Marco Guzzo
Dipl. Tech.
Building Science Consultant
Engineering Link Inc.

A

s we wake from our summer slumber (or rather, our rainy, damp,
and cold summer slumber), to
the perennial realization that we are
faced with yet another coming of winter,
the Ontario Building Envelope Council
(OBEC) board looks forward to a new beginning. By the time this issue of Pushing
the Envelope Canada has been published,
the current board of directors and members will be only days away from the annual general meeting.
Although the make-up of the 2018
board is not yet determined, some things
are certain. For one, my term as president
will be coming to an end, and the direction
of OBEC will pass on to Ian Miller. Having spent several years on the board with
Ian, I am sure OBEC will flourish under
his leadership (no pressure!). Ian has a
very sharp and organized way of thinking,
and I am certain the fruits of his abilities
will become apparent very quickly.
However, and by no means to take
away from his abilities, OBEC is bigger
than a single individual. What our members will notice early into the new year is
that the structure of the OBEC board has
changed. Specific roles will now be more
clearly defined, and if all goes according

to plan, OBEC’s influence and outreach
will be the broadest it has ever seen.
This will be no small task.
In September, I received an e-mail
from a long standing OBEC member—
some may refer to this individual as a
cornerstone of OBEC’s growth and current success. The e-mail contained a strategic plan for OBEC from 2000.
(Quick aside: Am I the only one who
feels like 2000 was not that long ago!? It’s
been 17 years!)
A short while after starting to read
through that strategic plan, it became readily apparent that OBEC lacked a certain degree of structure back then. There seemed
to be very little “solid ground” in those days.
There was nothing in the way of promoting
higher education specific to building science; now, we have the BSSO. Dinner meetings were not a regular occurrence; they are
now, and reach farther than ever since we
began streaming live webinars in 2016.
Reading through the list of attendees
at that meeting in 2000 (a real list of
“who’s who” in building science), it made
me stop and think of how far we’ve come
as an organization. It also served as an
inspiration and a warning: Great strides
were made from those humble beginnings,

OBEC is bigger than a single individual. What our members will
notice early into the new year is that the structure of the OBEC
board has changed.
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so now there’s no excuse for failure. Heck,
even the status quo won’t cut it. Thanks
to the hard work of those stalwarts and
the others who came before and after that
meeting, OBEC is on solid ground.
As a final sign-off from yours truly, I
would like to give recognition to the many
talented and gracious speakers who gave
their time and effort to spread their insights to the OBEC community this past
year, including:
• Dr. Ekaterina Tzekova for her presentation titled Insulating from the Inside
Out: Retrofitting Masonry Structures.
• Mr. Robert Ouellette for his presentation called Building Science in a Connected World.
• The panel of speakers at our April
half-day seminar, So Your Condo’s 90%
Glass: What Now?, which included Mr.
Jeff Baker, Mr. Rob Wood, Mr. Elie
Alkhoury, and our very own Ehab Naim
Ibrahim (putting on his brave face)
squaring off against Dr. Ted Kesik in
the open debate.
• In May, we welcomed Mr. Ali Nazari
from the west coast to present on
building modeling.
• In June, Mr. Alex Lukachko enlightened
us on Design and Construction Considerations for Taller Wood Buildings.
• After our summer break, we held our
September event in Toronto’s historic
Distillery District, where Mark Bessoudo
and Antoni Paleshi gave their talk,
entitled Less is More: Net Zero High-Rise.
• In October, Mr. Peter Adams reminded
us that though we need to take mould
seriously, there is nothing to fear so
long as we identify it as early as possible
and develop a knowledge-based plan to
remediate it.
This year is not over just yet, and before it is, we have a few more treats lined
up for you at our November event titled
OBEC All-Stars. Be sure to join us there!
Finally, I would like to close by stating
that it has been a true honour and privilege for me to serve as president of OBEC.
Thanks to Sherry Denesha of Association
Concepts, OBEC’s administrator, for
keeping me organized and (as much as
possible) on-point. And I would be remiss
if I didn’t extend a special thanks to the
members of the board; OBEC wouldn’t be
where it is without all of your hard work.
Take the reins, Ian. They’re all yours! n
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Important Changes to the Educational Requirement of the Building
Science Specialist of Ontario (BSSO) Designation

OBEC is continuously looking to improve access for all members who wish to obtain their BSSO designation.

OBEC is now introducing a series of professional examinations which will allow members to
demonstrate that they meet the educational requirements of the BSSO designation.

While there are a number of reasons for this change, the primary reason for developing these standardized
exams is to provide opportunities for OBEC members across Ontario to achieve the BSSO designation. To
further broaden access to the educational foundation for the BSSO, OBEC is also working with colleges and
universities across Ontario to provide more options for building science education.

How many exams are there?

There are three exam sessions each offered once per year.

The 2018 exams are scheduled as follows:
Building Science Theory . . . . . . . . . . . . . . . . . February 9, 2018, 1-4pm
Building Envelope Systems . . . . . . . . . . . . . . May 11, 2018, 1-4pm
Materials & Mechanical Systems. . . . . . . . . . . October 19, 2018, 1-5pm (2 two-hour exams)
A minimum final exam mark of 65% must be achieved in each of the above-noted exams to be considered a “pass”.

What will the exams cover and how can I prepare for them?

Detailed learning objectives and reference material posted on the OBEC website list everything you need to know to self-study
for the exam.
For an in-class experience, the School of Continuing Studies at the University of Toronto will continue to offer the Building
Science Certificate program, which teaches the fundamentals of building science and building envelope design and can help
you prepare for the exams. OBEC has collaborated with the School since 2009 to create courses that are relevant to industry
standards and can assist learners in achieving their professional designation.

Where can I write the exams?

Exams will be written simultaneously at centres in Toronto, Ottawa and Waterloo (see the BSSO Exam Application on the OBEC
website for specific exam centre locations and addresses). Additional locations will be added based on demand throughout the
province.

What if I’ve already started the Building Science Certificate program at the
University of Toronto’s School of Continuing Studies?

You may continue your studies as planned or choose the self study option. The “BSSO Designation Options until July 2018”
document on the OBEC website details the various paths to achieving your BSSO during the phase-in period from January 1,
2017 until August 1, 2018. From August 1, 2018 onwards, the OBEC exams will be the only way to achieve the educational
requirement of the BSSO.
For more details on exam registration, fees, cancellation and marking, please visit the OBEC website www.obec.on.ca

The BSSO (Building Science Specialist of Ontario) Professional Designation
The BSSO was introduced to further OBEC’s
(Ontario Building Envelope Council) commitment
to raising the level of professionalism within the
Building Science practitioners community.
Obtaining the prestigious BSSO designation
signifies a high level of knowledge and capability
in Building Science theory and practice by
meeting strict educational and practical
requirements set forth by the BSSO Advisory
Board.

By achieving the BSSO designation you:
Confirm your broad competency and mastery of theoretical and practical Building Science
knowledge required to maximize value to your organization and clients;
Better position yourself for career advancement and greater earning power;
Demonstrate your commitment to continued professional development
and to upholding the highest level of professional ethical standards.

obec.on.ca
OBEC Designation Ad-V2.indd 1

2016-03-10 5:55 PM
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Shadow Boxing in a Cold Climate:
Issues & Alternate Solutions
By Rob Quattrociocchi, Building & Material Sciences Manager,
Construction Sciences Division, EllisDon Corporation

O

ver the past several years, the popularity of shadow box spandrels in
curtainwall assemblies have grown
immensely within the design community.
The traditional shadow box assembly (see
Figure 1 on page 22) is comprised of a
transparent monolithic or insulating glass
unit (IGU), an air cavity, a coloured metal
liner, and an insulated metal back pan, and
can be very appealing to designers and
developers due to the increased aesthetic
value they provide.
The shadow box spandrel allows for a
more uniform and continuous appearance
between the spandrel and vision areas
of the curtainwall façade, as the same
glass can be used for both, as opposed to
traditional spandrel assemblies that use
opaque glass.
In fact, the use of a single unit spanning
both the vision and spandrel zones, thereby

eliminating the joint between the two by
using a dummy rail on the interior, is becoming increasingly more prevalent (see
the photo on page 23).
In addition, the cavity between the
glass and the metal liner (typically from 50
to 100 millimetres) provides depth to the
appearance, creating increased visual interest when compared to a conventionally
glazed spandrel. By varying the colour and
pattern of the glass and metal liner panel,
as well as the depth of cavity between the
two, a wide range of aesthetics can be
achieved. However, despite the increased
value they provide from an architectural perspective, there are very significant
issues that have been experienced with
this type of assembly, especially in cold
climates.
Currently, there is no single answer
or approach within the building science

community that addresses all of the various
concerns, as the climate, orientation, and
materials all have a bearing on their ultimate performance.
WHAT’S THE PROBLEM?
The most common and apparent of
the issues experienced with shadow boxes
is visible condensation or frost within the
assembly. Condensation can occur regularly within a typical spandrel assembly,
but it is hidden from view by the opaque
glass. As spandrel cavities are designed to
accommodate a certain degree of moisture, this typically does not produce any
other harmful effects, provided materials
are carefully selected. By replacing the
opaque glass with a transparent unit in a
shadow box application, however, condensation patterns become easily identifiable.
The use of a darker coloured inboard
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Figure 1: A traditional shadow box assembly. Photo credit: Integro Building Systems.
metal liner increases the contrast with the
condensation, accentuating these patterns
and creating undesirable visual effects (see
left-hand photo on page 24). While it’s not
fundamentally a performance issue, per
se, the presence of condensation does detract from the overall appearance of the
building. In cold climates, these unsightly
patterns can be present for several months,
throughout the shoulder seasons and winter months, with relief during summertime.
To help control condensation and promote drying, drainage and / or ventilation
openings are typically provided within
these assemblies, much like in traditional
spandrel applications (more on drainage
and ventilation). The larger the area of
ventilation openings provided, the higher

the rate of air exchange between the air
cavity and the exterior environment.
Over time, this can lead to an accumulation of dust and other pollutants within
the cavity. This, combined with the repeated wetting and drying cycles within
the air cavity, can leave a film or residue
on the interior glass and metal surfaces
(see photos on pages 24 and 26).
In addition, material components
within shadow boxes can release volatile compounds under high temperatures
that can also contribute to the level of
contaminants, magnifying the objectionable staining. As the interior of the glass
surface is inaccessible, there is no easy
way to remove the residue, short of disassembly of the spandrel unit.
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WHERE’S THE MOISTURE COMING
FROM?
The coldest surface within a shadow box
assembly during cold weather is the inner
surface of the exterior glass or IGU. When
this surface temperature is below the dew
point of the air within the assembly, moisture vapour will condense on the glass,
creating the patterns previously described.
During the colder winter months, the condensation can convert to frost in shaded
areas or elevations exposed to limited solar
energy. So, we know moisture vapour is
present in these spandrel assemblies and
available to condense on a surface that is
sufficiently cold enough. The question is,
where is the moisture coming from?
There are various potential sources
of moisture and mechanisms of moisture
transport into shadow box assemblies. For
the purpose of this article, the following
sources will be considered:
• Interior air leaking into the shadow box
cavity;
• Exterior air travelling into the shadow
box cavity;
• Rainwater penetration; and
• Construction moisture.
During colder temperatures, the moisture content of air inside most buildings is
higher than the exterior air. As a result, this
is generally considered the primary source
of moisture within shadow box assemblies.
This is especially the case for specialized
buildings that operate at high indoor relative humidities and are positively pressurized, such as hospital facilities or at the top
of tall buildings that experience stack-effect-induced exfiltration.
There are many potential pathways
for this moisture laden air to migrate into
shadow box assemblies. Due to the large
number of joints in curtainwall framing,
leakage paths are inevitable, whether it is
through incomplete back pan seals, unsealed frame joints (outboard of backpan
terminations), air seal gaskets that may
be discontinuous or not fully engaged,
or penetrations through back pans or air
seals. As a result, a greater degree of air
tightness within the curtainwall assembly
is required, as even small amounts of air
leakage into the shadow box can lead to
visible condensation.
While unitized curtainwall systems that
are pre-manufactured in controlled environments are typically constructed to a

n

higher quality than field stick-built systems,
the potential for air leakage still exists. It
should be recognized in design that curtainwall systems are rated for allowable air
leakage rates based on standard industry
performance testing and, as such, a certain
degree of air leakage should always be anticipated. It is virtually impossible to build
a totally airtight enclosure.
Condensation can also result from
moisture being carried into the cavity by
outside air that enters through ventilation
openings. The extent of this would partially
depend on factors like wind effects, moisture content within the exterior air, and the
size of the openings.
For example, air entering the cavity during the daytime could potentially condense
on the inboard surface of the exterior glass
or IGU when temperatures dip during the
night. The amount of moisture added to
the system via this mechanism during the
winter months, however, would be fairly
limited due to the available moisture in the
exterior air, but it could be more significant
in the shoulder seasons.
Rainwater penetration is another potential source of moisture to the spandrel

n
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A single-panel insulating glass unit extending over both vision and spandrel areas. The
shadow box is comprised of fritted glass and white interior metal liner.
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A visible frost pattern contrasts with the darker interior metal liner.
cavity that can subsequently contribute
to condensation issues. While curtainwall systems are designed to discourage
water entry into the system, the presence
of moisture within spandrel cavities is
not entirely unexpected. This may be a
consideration in isolated cases; however,

A close-up view reveals the residue on the inside surface of the glass.

the widespread nature of the problem
observed by this author on various buildings suggests it is not a significant factor.
Furthermore, condensation / frost patterns typically continue well into the winter, many months after rain events have
ceased for the season.
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The term “construction moisture” is
used to describe the natural moisture content of the building materials in the assembly, as well as any additional moisture the
spandrel assemblies may take on during
transport or the improper storage of panels on-site. Again, this is not considered a

n

major contributor to the problem, as this
moisture load would be expected to dissipate over time.
DEALING WITH THE MOISTURE
As described previously, mechanisms
are put in place to help address moisture
within the shadow box assembly. Drainage openings are typically provided at
the bottom on both sides of the spandrel
assembly to help remove condensate that
has collected. While this may seem simple
enough in theory, it has been this author’s
experience that providing proper drainage
is often a challenge in practice.
In conventionally captured curtainwall
systems, for example, drainage paths can
be blocked or impeded by the presence of
over-sized thermal breaks, setting blocks,
etc. At times, drainage holes are not provided at the lowest point in the assembly,
thereby requiring water to build up to a
certain level in order to drain. Often, moisture traps are inadvertently created within the cavity that retain water and create
cycles of condensation, evaporation and
subsequent condensation.
The right-hand photo on page 26 illustrates a condition whereby the condensation
runs down the interior of the glass, past the
silicone spacer gasket, and collects on the
structural silicone bead. As the drainage
holes are located above this level, the water
is able to accumulate, evaporate, and subsequently condense at the next opportunity.

relatively dry outdoor air, thereby decreasing both the vapour pressure within the
shadow box cavity and the potential for
condensation to form.
However, ventilation openings may
be relatively small in comparison to the
volume of the spandrel cavity or potential breaches in the air seals. As a result, a
certain amount of moisture may evaporate
and vent to the exterior when the shadow
box is heated during the day, while some
moisture will remain and could subsequently condense when cooler temperatures return.

n
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There are potential unintended consequences that should be considered when
venting shadow boxes. For example, if air
is leaking into the spandrel cavity from
the interior, venting can create an easier
flow path of the interior air to the exterior,
thereby drawing more moisture into the
spandrel cavity and increasing the condensation potential. Larger openings will increase air exchange but can, in turn, lead to
dust and moisture entering from outside,
as previously discussed.
Furthermore, excessive ventilation may
impact the thermal performance of shadow

TO VENT OR NOT TO VENT?
That is, indeed, the question for many in
the building science community in relation
to shadow boxes. While there is currently
no consensus on the matter, most shadow
box designs contain provisions for a certain
degree of venting to deal with condensation. Figure 2 (on page 27) is an example
of a more contemporary curtainwall system
incorporating a dedicated and protected
drainage and venting chamber outboard of
the vertical air seal gasket. By introducing
openings in the top portions of the spandrel
cavity to go along with drainage holes at the
bottom, a ventilation loop is created.
Ventilation promotes air exchange from
inside the shadow box cavity to the outside.
The rate of air exchange depends on factors such as opening size, location of openings, and pressure difference. The intent is
to try to dilute moisture in the cavity with
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An example of a complete elevation of ventilated shadow boxes.
box assemblies, as thermal bridging effects
will increase due to reduced temperatures
within the shadow box assembly in colder
months.
DEALING WITH HEAT BUILD-UP
Shadow box assemblies inherently trap
more solar energy than traditional opaque
spandrel panels and, thus, are prone to

Condensate bypassing the gasket and collecting on the structural silicone bead.
overheating. The colour and emissivity
of the metal liner panels will dictate the
amount of energy that is absorbed and
converted into thermal radiation. Therefore, the darker and less reflective the
interior metal liner is, the larger the heat
build-up will be. On sunlit elevations, the
temperature within these assemblies can
easily reach 70º C or higher. These cavities
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are typically ventilated to reduce the temperature within the shadow box to prevent
overheating and allow cooler outside air to
enter at the bottom and warm interior air
to exit through the top.
The extreme environment within shadow box spaces introduces many factors that
should be carefully considered during design, including:

n

n

n FEATURE

Figure 2: An example of a more contemporary curtainwall system with a dedicated drainage and ventilation chamber. Photo credit: Integro
Building Systems.
• Thermal stress: Due to the elevated
temperature of the glass, the risk of
thermal stress breakage is significantly
increased. With single panel IGUs extending over both vision and spandrel
areas within the curtainwall frame, the
temperature differential within the
IGU may be significant enough to cause
thermal breakage (e.g., on cold, sunny
days). As a result, IGU manufacturers
generally recommend using heat-treated glass on the inner lite in these applications.
• Pressure changes: The temperature
delta that can be experienced within
a shadow box will have a profound
effect on the cavity air pressure. Vent
openings help accommodate these
pressure changes, thereby helping to
reduce the potential for bowing of the

glass and / or metal liner. Dimensional changes in these components could
negatively impact aesthetics and, more
importantly, damage materials, seals,
etc.
• The impact on thermal comfort: The
increase in trapped solar energy
compared to traditional opaque
spandrel panels, as well as the heightened thermal bridging effects, may lead
to increased thermal loads within the
building, especially in peak summer
months. Depending on the extent of
shadow boxes on the building façade
and the ratio of vision to spandrel, this
may be significant. This should be taken
into consideration when performing
cooling load calculations to ensure the
mechanical systems are designed appropriately.

• Volatile organic compound accumulation: Various components within
shadow box assemblies, like sealants,
paints, and gaskets, often contain volatiles. When exposed to the high temperature environment within these assemblies, these volatiles may be released.
Subsequently, these compounds can
condense on the glass surface as temperatures fall, resulting in the formation of residue (previously discussed).
Therefore, it is imperative that all materials to be used within the assembly
are tested to ensure they are appropriate for the application.
ALTERNATE SOLUTIONS AND
RECOMMENDATIONS
In light of the risks associated with
using shadow box assemblies, it is highly

Pushing the Envelope Canada 27

FEATURE n n n
recommended to consider an alternate approach—what one could term a “pseudo
shadow box.” This method uses a conventional, opaque spandrel panel with a solid opacifier or ceramic frit applied to the
fourth surface of an IGU. While this option does not provide the same full architectural effect, it does add some level of
depth to the panel while concealing any
potential condensation patterns, volatile
staining, etc.
Furthermore, due to the opacity of
the IGU, the amount of solar energy

trapped within the assembly is significantly reduced. Depending on the extent of spandrels on the façade, this
could have an appreciable impact on
energy usage.
In addition, shadow boxes come with
a fairly significant premium to any curtainwall system. Using the alternative approach, one could expect to realize substantial cost savings, specifically when separate IGUs are used for vision and spandrel
areas. One drawback with this approach,
however, is that it creates a maintenance
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item, as the IGU will inevitably need to be
replaced once it has reached its service life
and begins to exhibit “fogging” between
the glass lites.
If traditional shadow boxes are to be
incorporated into the design of the façade,
the following recommendations should be
considered:
• Consider using an IGU in lieu of monolithic glass. If minimally ventilated, the
surface of the inner lite of an IGU will
be warmer than the interior surface
of monolithic glass. This will reduce
the frequency at which the inner glass
surface drops below the dew point of
the air within the cavity.
• Provide heat-strengthened glass at a
minimum. Review the glass selection
with the glass or IGU manufacturer to
determine whether fully tempered glass
is required.
• Using a fritted pattern on the monolithic glass or IGU of a shadow box
may create visual effects, such as moiré
patterns. It is highly recommended to
perform visual mock-ups prior to finalizing the glass design.
• Carefully select high-quality materials
to be used inside the shadow box that
will not release volatile compounds,
such as neutral-cure silicone sealants,
silicone gaskets, etc. Specify that application-specific compatibility testing be
performed by the product manufacturers.
• Use reticulated foam baffles at vent
openings to reduce the entry of dust
and other pollutants into the shadow
box. It should be recognized, however,
that this may impede air flow through
the openings and reduce the drying potential of the shadow box cavity.
• Avoid dark colours for metal liners.
Lighter, more reflective surfaces will
reduce the heat build-up within the
spandrel and help mask potential condensation patterns.
• Avoid rigidly connecting metal liners
to the framing members to reduce the
likelihood or extent of bowing as pressures build within the cavity.
• Manage building mechanical systems
appropriately during the colder months.
Consider operating on a sliding scale,
reducing interior RH as temperatures begin to drop below freezing.
In addition, the building fan operation
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should be monitored to limit positive
exfiltration pressures in cold weather.
The intent of this article is to bring
attention to important considerations that
should be carefully reviewed prior to adoption of a shadow box approach. Although
steps can be taken to minimize the issues
discussed, shadow boxing in cold climates
is still a risky proposition.
n
Rob Quattrociocchi is the building and
material sciences manager of the construction
sciences division at EllisDon Corporation’s
Mississauga, ON office. EllisDon is a leading
construction and building services company
that operates across Canada and internationally. Quattrociocchi leads a multi-disciplined
team of specialists whose main function is to
mitigate the technical risks associated with
their projects with respect to constructability,
functionality, performance and durability. He
is a graduate of the University of Toronto and
has over 18 years of experience in the construction industry.
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Time to Reflect:
Solar Reflections &
Building Science
By Ryan Danks, P.Eng., Senior Engineer, RWDI

A

London motorist returns to his
car to discover the wing mirror has
deformed. A homeowner in California finds her vinyl siding has warped.
Air traffic controllers in New Hampshire
are blinded. A pedestrian in Calgary has
holes burned into her jacket, and a sleeping hotel guest in Las Vegas complains of
singed hair. These are all real incidents
that occurred as a result of the same problem: uncontrolled solar reflections from
the built environment.
The resulting media attention from
these dramatic events has caused many in
the architecture community to wonder if
they have inadvertently created the next
“death ray.” Currently, building designers work in an environment where regulations to prevent glare are ineffective
or nonexistent. Often, little to no effort
goes into assessing the potential impacts
of reflections during the design of a new
building or a façade retrofit. Problems
remain hidden until injury or damage occurs, typically during or shortly after construction when mitigation measures are
the most expensive and often aesthetically
undesirable.
At RWDI, we leverage our proprietary
solar simulation software Eclipse and the
experience we have gained though studying solar reflection-related issues across
the globe, to contextualize and quantify
the risk associated with reflected sunlight.
However, by understanding the physics of
reflected light and how buildings interact with that physics, anyone can learn to
identify design elements that may lead to
issues and avoid potentially dangerous reflections before they occur.
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THE PHYSICS
When light travels from one medium
to another (for example, from air to
glass), the interface where they meet is
key. When light reaches the interface,
some energy is transmitted through
it and some is reflected from it. Depending on the smoothness of the interface, the reflection is either “specular”
or “diffuse.” In other words, the reflected energy all travels in the same direction or it is scattered. Specular reflections are more likely to cause problems
since all the reflected energy travels in a
single direction. When multiple specular reflections converge, their energy
accumulates, causing problematic heat
gains in an effect the media refers to as
a “death ray.”
Unfocused
specular
reflections,
though less dramatic than “death-rays”
can still have serious effects. Specular
reflections are highly localized in space,
so a viewer quickly shifts from no exposure to fully exposed. This sudden
exposure overwhelms the eye’s ability to
adjust to the increased brightness, causing a distracting glare. If the glare occurs
while a viewer is performing a potentially
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Figure 1. RWDI’s unique capabilities allow experts to predict how intense reflections will be and where focusing occurs. Photo credit: Ryan Danks, RWDI.
dangerous task, like driving a car, lives
can be put at risk.
Reflections have also interfered with
building operations. For example, the
automated daylight control system of
the New York Times headquarters building was rendered ineffective for months
due to unforeseen reflections from an
adjacent building. In other cases, reflected energy caused significant internal heat gains, causing discomfort and
increasing the use of cooling systems.
This can be particularly problematic in
muti-building developments when multiple towers are close together and can
cause frequent or long-duration reflection impacts.
Many façade materials reflect light in
a specular fashion and the critical characteristic to understand about specular

surfaces is that their reflectance changes
depending on the angle at which light
strikes the surface. Figure 2 (on page 35)
illustrates this effect for a typical pane
of float glass. As light strikes the surface
at more glancing angles, the reflected
fraction increases exponentially. Façade
designers must keep this curve in mind
when specifying specular materials since
manufacturers’ specification sheets only
provide a single reflectance value. This
value typically indicates the reflectivity
for light striking the glass at, or close to,
a right angle. Depending on the location
of the sun relative to the glazing unit,
the glazing could be reflecting significantly more light than the specification
would suggest and the nominally “low
reflectivity” glazing unit could still cause
glare.

EFFECTS OF FAÇADE
MATERIALITY
Installing “high performance” glazing
systems is a common technique to improve the thermal performance of highly glazed façades; however, this benefit
comes at a cost. The low-emissivity coatings used in such systems are designed to
selectively reflect the sun’s thermal energy
but not reflect its visible light. Designers
can be lulled into a false sense of security by the low visible reflectance value of
a glazing unit, not realizing that a significant amount of invisible thermal energy
is still reflected. These reflections may be
dim and may not appear intense, but they
can nevertheless cause heat-gain issues,
especially when the reflections are concentrated or are enhanced by occurring at
glancing angles.

Designers can be lulled into a false sense of security by the low
visible reflectance value of a glazing unit, not realizing that a
significant amount of invisible thermal energy is still reflected.
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Fritting can create a similar false
sense of security. For durability reasons,
fritting is not typically applied to the
exterior surface of a glazing unit and,
therefore, has no impact on the first
(and strongest) reflection that occurs
when the light strikes the outermost surface of the unit. Frit only reduces reflections from the interior surfaces, which
have a lower contribution to the overall
reflectance since the light weakens as it
passes through the glazing unit. In fact,
depending on colour and finish, some
fritting can actually increase overall

reflectance. So, even though fritted windows are sometimes thought of as “darker,” and thus less reflective, designers
can’t assume a high frit density always
results in a low reflectivity.
The usual suspect with urban reflections is glass; nevertheless, it’s important to realize that other envelope materials can also create specular reflections. Metals, polished stone and even
photovoltaic (PV) solar panels have
been blamed for reflection-related problems. Many manufacturers in Asia provide specular reflectance information

for architectural metals and stone due
to local façade regulations. However,
this information is rarely available elsewhere, making it difficult to understand
the reflectivity of potential façade materials during design. PV panels are (for
obvious reasons) designed to reflect
away as little solar energy as possible
and many manufactures promote their
panels’ low reflectivity. Yet, the outer
surface of a PV panel is still glass, meaning that like a window, a PV panel will
also see a dramatic rise in reflectivity
when sunlight strikes it at glancing angles, even with anti-reflective coatings
applied. As photovoltaics become more
common and more integrated into the
envelope, designers must be aware of
this fact so they are not caught unware.
EFFECTS OF LOCATION AND
ORIENTATION
The location and orientation of a
building also influences how it will reflect
light. A typical rule-of-thumb in the northern hemisphere is that southern façades
are the “sunniest” so these exposures
tend to get more attention with respect to
solar control. While they are the sunniest
in terms of the total amount of energy received over a year, solar reflections don’t
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follow this same rule-of-thumb. Reflections can occur anytime the building envelope is exposed to direct sunlight. Depending on the location, this means that
the entire envelope could be a source of
glare.
A designer should understand the local sun path to determine which façades
will be more frequently exposed to direct
sun, and, therefore may more frequently
cause reflections, and which façades have
the potential to create more intense reflections due to glancing solar angles. Because most building façades are aligned
with roadways, these more intense glancing reflections have greater potential to
cause dangerous impacts on drivers, and
are by far the most common glare issue we
encounter.
EFFECTS OF FAÇADE SHAPE
The shape of façade elements plays a
critical role in the impact of their reflections. Figure 3 (below) illustrates the reflection patterns predicted by Eclipse for
three façade shapes for the same solar
position.
Convex (outward curving) surfaces act
to scatter specular reflections. They have
a reduced risk of thermal impacts (due
to the scattering) at the cost of affecting

Figure 2. Specular reflectance depends on the angle of the incoming light. Even “low reflectivity” glazing can cause glare at some angles. Photo credit: Ryan Danks, RWDI.

Figure 3. Reflection patterns predicted by RWDI’s Eclipse software are shown for three façade shapes for the same solar position. Photo
credit: Ryan Danks, RWDI.
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a larger area with visible reflections. Depending on how a convex façade is faceted
by the individual glazing units, a stationary observer may experience multiple reflection impacts each day, increasing the
risk of complaints.
Similarly, flat façades present a low
risk of thermal impacts since they can’t
concentrate reflected light. However, flat
façades create the most common form
of reflection impact seen in cities: intense, glancing reflections aligned with
roads that impair the vision of drivers and
pedestrians.

Concave (inward curving) surfaces
have the highest potential for serious
impacts by acting to concentrate the reflected energy within a small volume. This
concentration occurs at large scales when
entire façades are concave in shape, but
can also occur at the scale of individual
glazing units when air pressure causes
panes to deflect. When a façade is concave in the vertical and the horizontal,
the concentration intensifies and leads to
the most severe impacts, as was discovered with the “Walkie Talkie” building in
London.

Not all concave buildings cause reflection problems; so, what differentiates
these buildings from their infamous
counterparts? In some cases, the concave
façade sees limited exposure to direct sun
due to orientation or shadowing from surrounding buildings. In other cases, it is
the design of the building itself. Podiums,
deep mullions, balcony slabs, and other
protruding architectural details can act
to obstruct reflections before they cause
issues.
The uniformity and continuity of
the concave façade also plays a role. A
smooth, continuously curved façade will
more efficiently concentrate reflected
energy compared to a façade where the
curvature varies across the envelope or
features discontinuities. The latter case
results in multiple weaker focal points
rather than one very intense one. This
will also tend to locate any focusing on
rooftops or in midair. While this helps by
locating any focusing away from people,
rooftops can become amenity spaces, and
new buildings can occupy nearby airspace
so it is still important to understand where
the focusing may occur and how intense
it may be.
PREVENTION AND MITIGATION
In my time at RWDI, I have been involved in the study and mitigation of the
reflections from many buildings around
the world. The buildings have ranged
in size from mid-rise offices to supertall
buildings, and the severity of the issues
has ranged from minor visual impacts to
dangerous “death rays.” But in every situation, one thing is the same: the earlier a
glare issue is identified, the easier it is to
mitigate.
In most cases, an early review leads to
minor changes in the form of a façade,
which sufficiently mitigate the impacts.
Other cases require a change in façade
material or the addition of small vertical
mullion fins.
If the problem is discovered late in
design or during construction, more
extensive mitigation approaches are
usually required. Depending on the
scale of the problem, we have recommended measures such as exterior anti-reflective coatings, façade-mounted
shading devices and even ground-level
shading devices to reduce the impact of
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reflections. It is common for a combination of these measures to be employed
to balance mitigation effectiveness
with aesthetics and cost. These options
also tend to be disruptive to construction schedules and / or occupants and
potentially require the involvement of
additional property owners. In particular, building-mounted shading can have
major impacts on the aesthetics of a
building and needs careful consideration if it’s being added late in design.
Often, we have to engage our experts
in ice and snow build-up, wind loading,
and aeroacoustics to review the design
of the shading device to make sure they
don’t cause new issues.
The impacts of uncontrolled solar reflections can be severe, and mitigating
those impacts post-construction can be a
disruptive and expensive proposition. The
current lack of effective regulation means
it is incumbent on designers to identify
and eliminate problems early in design.
While custom computational tools and
engineering expertise are needed to quantify reflection risks, by learning from the
mistakes of the past, designers can gain a
better understanding of how a proposed
building will interact with the sun, eliminate the need for costly mitigation options,
and help ensure the building doesn’t become the latest “death ray.”
n
Ryan Danks is a senior engineer at
RWDI who specializes in the research and
development of tools and methodologies
to better predict how the built and natural
environments interact. His work has helped
architects and urban planners create climate aware designs emphasizing efficiency,
outdoor comfort and safety across five
continents.

A brise-soleil being retrofitted onto the “Walkie Talkie” building located at 20 Fenchurch
Street, in London, UK to prevent focused reflections. Photo credit: Albert Brooks, RWDI.
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Trends,
Expectations &
Realities

in Residential Window Renewal
By Jeremy Nixon, Managing Engineer at Brown & Beattie Ltd.

M

aking the decision to replace
windows in your buildings and
homes is a big one. It can seem
daunting with all of the choices available
out there, not to mention building code
requirements and technical performance
data (which I’ll save us all from getting
into here!), but it doesn’t have to be.

At their most basic, windows are essentially just thin pieces of glass and framing
materials (aluminum, vinyl, wood, fibreglass are the most common) that separate
our interior and exterior environments.
Windows are, of course, much more
complex than that; however, for this purpose, that portrayal should suffice. While
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technologies are evolving, windows remain distinct with limitations compared
to other building envelope components.
While you can stuff lots of puffy, thick
insulating materials into other areas of a
building envelope, windows do not have
the same luxury. They are limited essentially by the air space that one can create

n

New, aluminum-framed windows with operable awnings for fresh air.
between pieces of glass and within framing members.
We can add coatings (like low-emissivity) and replace air with fancy, inert gases
(argon is the most common) in sealed
glass lites to try to “trick” them into performing better. We can sometimes choose

framing materials that are thermally better than others, depending on the situation. Presently, we cannot effectively
match the thermal characteristics that we
can achieve in other areas of the building
envelope (within current technological and manufacturing limits). We are,
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however, often doubling (or more) the
performance of windows that we are replacing, especially in older buildings that
still only have single-glazing. This change
can be significant on the component of
our buildings that are the thermally the
worst performing and typically the cause
for the greatest energy loss.
Before a decision is made to replace
windows, some questions should be asked,
including:
• Why do I want new windows?
• What do I hope they will achieve?
• What do I want them to look like?
• How much am I willing to spend?
After a bit of initial deliberation, it
should become clear that there is a balance to be struck between technical,
architectural, and financial considerations. While some of those considerations
will align, others may not.
Just a few of the important questions
that should be deliberated at the outset of
a project in the design phase include:
• Are my windows leaky or drafty? Do I
feel cold in the winter or perhaps too
warm in the summer? Is condensation
a particular concern?
• Do I want to be able to open any of my
window areas? If so, do I want those
operable components to be sliding
types or compression gasket types

Condensation on an outer slider of a paired assembly, due to interior unit humidity.
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A window replacement project in progress. On the right are old windows, on the left are new ones. While they intentionally look architecturally similar, they are anything but, in terms of performance. Large, overhead paired, single-glazed sliders were replaced with fixed
triple-glazed IGUs. Operable triple-glazed awnings were added in lower window areas. All IGUs were upgraded from double-glazed to
triple-glazed, complete with argon gas fill and two low-emissivity coatings.
complete with cranks on casements or
awnings? Do my new windows need to
be able to accommodate air conditioner units?
• Is technical performance of the utmost
importance, or are the architectural
considerations? For this article, I will
focus on the technical considerations,
as another article in this magazine (on
page 53) looks at the more architectural considerations.
There are many other questions that
could be raised and will undoubtedly
come up. Your building envelope consultant (recommended that you have one)
should be able to help you navigate the
many variables to be considered as well
as the unforeseen conditions that will undoubtedly arise during construction.
EXPECTATIONS VS. REALITIES
Whatever decisions are ultimately
made, it is important that a real, honest
discussion is had about what to expect.

This type of discussion should not only
be at the owner/board/manager level, but
also among the residents, especially if the
building is a condominium, in which there
is a more direct financial impact to the
resident owners.
Now, I’m not suggesting that residents
at large should necessarily be consulted in
detail on what the windows should be, as
that can open an entire side dialogue that
is typically ineffective and causes hard
feelings. There should, however, at least
be a sense among the residents that the
project is felt to be necessary, a belief that
there are problems that can be solved by
replacing the windows, and perhaps some
cursory input into what they want the windows to do and look like, though, ultimately, the owner and/or board are the ones
who need to make final decisions.
The other aspect of open, honest discussion is to make clear what should and
should not be expected of windows. Too
often, expectations among residents are
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that new windows will be the miracle solution to all in-suite conditioning problems,
when, in fact, those concerns are already
somewhat within each resident’s control.
While new windows are certainly a significant part of the overall strategy, it does
not start and end with them—they are
simply one part. When this expectation
is not properly tempered at the outset, it
can create headaches later on. Even when
properly educated, complaints still arise
to varying degrees. Provided the project
team and decision-makers are properly advised, it becomes simpler to target
specific complaints and problems afterthe-fact and often find practical solutions
to them.
It can be difficult to teach residents
that the nature of their occupancy in their
units needs to be in balance with the window technology and building systems.
While anyone can occupy their unit in
any fashion they please, education is required for them to understand that if, for

n

example, they like it hot and humid, no
technology will practically be able to limit the condensation that forms as a result
when it gets even a little bit cool outside.
To make the point of the nature of occupancy from unit to unit clearer, let’s further
discuss condensation for a moment. When
the window technology is the same in every
unit, and condensation is an issue in one
unit but not others that are, say, directly
above and below (thereby having effectively the same external exposure conditions),
it showcases how differences in occupant
behaviour can affect the perceived performance of windows. In my experience, it
does not take much to tip that balance.
That is not to say that choices in window design are at all unimportant—quite
the opposite, in fact—but only that there
is a practical limit to the technology.
Residents retain some of the means to
control conditions within their units by
using existing building systems appropriately (i.e. thermostat settings, humidity
settings if available, function and operation of exhaust fans appropriately, etc.)
to the extent that they are willing and find
it necessary to do so.

WINDOW DESIGN UPDATES
As the nature of the residential marketplace and the consumer becomes increasingly sophisticated, it is clearer that certain
acceptable choices of the past are no longer
so in today’s environment. A staple window
design of the past 30-plus years in multi-unit
residential buildings (MURBs) has been
the classic, double-glazed, fixed insulating
glass unit (IGU) over operable paired single-glazed sliders. The glass may have included a low-emissivity coating, though not always, and probably just air infill in the IGUs.
Presently, while double-glazed IGUs
remain a benchmark choice, they are now
typically updated to include argon gas fill
and low-emissivity coatings. Paired single-glazed operable sliders are, in most
instances, now a poor choice, as they are
thermally inefficient and leaky (both air
and water). They do not perform as well as
double-glazed IGU sliders, or even better,
some type of compression gasket-operable type of IGU casement or awnings.
From a condensation control standpoint,
as well as thermal performance and leakage resistance, the latter choices have certainly demonstrated superiority.
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On most new residential MURBs (in
the GTA, at least), if there are operable
windows at all, they tend to be awning
types. This turnkey industry has perhaps
somewhat recognized the value in a relatively small additional investment as being
worthwhile in terms of fewer call-backs.
Sliding operable windows are increasingly a thing of the past in that application.
In the renewal world, we are seeing more
clients opt for the value of this type of
operable component, as well (in MURBs
in particular). They look much better, too,
at least in this author’s opinion!
As noted, IGUs have effectively
evolved to include argon gas fill as a standard replacement for air, with low-emissivity coatings seemingly being the norm
now. Not as common, though available,
krypton gas fill is an even more thermally
efficient (though costly) alternative, and
does not yet seem to have a significant
share of the marketplace. Spacer technology separating the glass lites is also
improving and can somewhat further affect the overall performance.
Increasingly, IGUs are including triple-glazing, which, in my firm’s
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experience, is where some significant
gains in performance can be realized.
All that means is you now have three
pieces of glass instead of two, stacked
one in front of another between spacers.
Doing so creates two “insulating” airspaces instead of one, to each of which
you can add those fancy inert gas fills and
low-emissivity coatings. The relatively
low-cost premium for roughly doubling
the thermal efficiency of the IGU is, in
my mind, well worth the additional cost
if thinking long-term and, of course, provided you can afford it now.

Framing choices for MURBs are
somewhat limited to thermally broken
aluminum and better-performing fibreglass. Aluminum has the lion’s share of
the local market mostly because the additional premium to fibreglass does not yet
seemingly “pay back” within the life of
the window. The selection of the thermal
break material and configuration is essentially what determines the performance
of aluminum sections. They can vary significantly on type and manufacturer and,
of course, become more costly the more
efficient they are.

For low-rise construction (houses,
townhomes, etc.), the most common modern framing choice is vinyl, the performance of which can also vary somewhat,
depending on type and manufacturer.
Wood is certainly a premium choice worth
considering, and it still has an important
place, especially in higher-end and heritage homes or buildings, although it comes
with a higher maintenance cost than other
choices. While aluminum and fibreglass
are certainly available to low-rise situations, the same cannot typically be said
of vinyl or wood to MURBs due to flame
spread and structural considerations.
ENSURING SMOOTH
INSTALLATIONS
The final aspect of window replacements worth discussing is what happens
when the installations actually start. There
should be a suitable shop drawing review
followed by a mock-up installation and insitu testing. I cannot stress the importance
of not only completing this process, but
of not rushing it. In particular, the mockup permits review of the various flashing and tie-in details that can be critical
to long-term performance. Everyone is

New vinyl townhome windows.
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understandably eager to get the show
on the road; however, the discovery that
happens here can be invaluable to how
well the general installations actually go,
ensuring the windows will perform as
intended.
There is, perhaps, no more intrusive
a project than window replacements, as
contractors are invariably in your home.
Because of that, there is perhaps no greater frustration when a project does not go
well, which, more often than not, is a function of poor planning and rushing. Again,
more reason to complete your due diligence at the outset.
Add to this that while the replacements
are happening, the home is, technically speaking, a construction site and only
authorized persons should be permitted.
Typically, this will exclude the residents,
which most understand, but some are
more “sensitive” to. There are many ways
to create accommodation, though we will
not indulge those here. Ultimately, replacements are meant to occur in a single
day. If this is not feasible, no more will be
removed and replaced in a day than will
allow the safe return of the home to the
residents by the end of that working day.

Follow-ups to repair finishes will typically be required to varying degrees
(which will not usually require residents
to vacate their units). Well-planned, this
should occur within days, though frustratingly, sometimes seem to linger for weeks
or longer. Typically, once things are back to
normal and everyone can just sit back and
enjoy, the disruption will have been worth
it.
There is much more that could be said
on this topic; however, your local, experienced building envelope practitioner will
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be able to build on the discussion in this
article.
n
Jeremy Nixon is the managing engineer
at Brown & Beattie Ltd., a building science
engineering firm dedicated to providing clear
and sensible building improvement, maintenance and repair planning advice by listening to clients’ objectives. Nixon is licenced
with Professional Engineers Ontario (PEO)
and holds a Building Science Specialist of
Ontario (BSSO) designation through the
Ontario Building Envelope Council.
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SET YOUR
SIGHTS ON THE
STARS!
The Ontario Building Envelope Council (OBEC) is excited
about a new award that will honour industry professionals who
set their sights on the stars!
The OBEC Rising Star Award will be given out biennially
to recognize individuals who demonstrate exceptional knowledge of the design, construction, and performance of the
building envelope.
NOMINATIONS FOR THE 2019 RISING STAR AWARD
WILL OPEN IN LATE 2018.

CHECK WWW.OBEC.ON.CA FOR DETAILS.
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Data Collection for Building
Envelope Observations
By Steven F. James, CDT, Digital Facilities Corporation

I

nnovations in technology and field
data services are redefining how service providers and building owners efficiently manage roofing and wall façades.
With specialized hardware, software and
services, field data collection options
are expanding. Combined with evolving
expectations for professionals, building
owners need to evaluate more options to
consider the best strategy for managing
the building envelope.
HISTORICAL PERSPECTIVE
Manual field review processes have
been well-established for years. Typically, information would be collected using
notes and drawings to report current

conditions and to plan for repairs. The
field activity has often been directly related to the deliverable, whether it was a
report, a construction review document,
or an estimate.
Over the last 20 years, building owners,
consultants, and service providers have increasingly used the available technologies
to gather and collect building envelope
data. The competitive market provided
new opportunities for firms to deploy
technology tools to better inspect, inventory, and assess buildings for maintenance
and system replacements.
With the advancement of personal
computers, access to relational databases, and software developers, service

providers could design and build their
own application, or adapt and combine
multiple off-the-shelf programs for assessment of building envelope systems.
However, program designs often followed
the priorities and biases of the firm and
the experience of the program designer,
or restricted use of only certain planned
business applications.
The resulting programs supported
their preference of observation data, naming conventions, and rating systems. If a
hard copy report is the only deliverable,
the data standards may go unnoticed. As
data migration is added to the deliverable, the type of data collected and interoperability of the data is an important
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Thermography data and images help building envelope observers report on current conditions. All photos in this spread provided by Steven F. James, Digital Facilities Corporation.
consideration. This has led to difficult
discussions on client-service provider data
ownership and end-of-life agreements,
or be faced with complex data migration
projects or starting over to reconstruct the
files with a new service provider.
FIELD OBSERVATION DATA
STANDARDS
The endorsement of roofing asset
management programs and façade construction observation practices by a collective of public and private companies has
built a substantial knowledge base of best
practices and standards for building envelope observations. A challenge for firms today is which observation processes to adopt
for consistent references for materials, systems, and recommended repairs. Service
provider firms that can deliver reliable

as-built data and site construction observations are better positioned to produce
more consistent deliverables and benefit
from field data automation.
Adding to the challenges of data consistency, service firms frequently use multiple field observers or deploy multiple
project teams working on remote sites.
Adding technology does not always improve the efficiency or quality of the deliverable. The result may be faster collection
of inconsistent data or some inspectors
collecting data faster in the field only to
find the office administrative costs to
edit records offset the benefit. One strategy that helps is defining the observation
data and procedures prior to starting. By
preparing observation data standards, descriptions, and policies, field observers can
work within reliable guidelines to provide
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the anticipated detail and that improves
efficiency and produces consistency the
client anticipates.
For instance, before the project starts,
identify the “active” data fields that will
be used for the site review. Establishing a
guide and a mandatory data list helps prevent leaving the site without the required
information (an important consideration
when returning to the site requires travel)
as well as positioning access with ladders,
swing staging, or scaffolding.
If a “global data” dashboard is available
in your software, project managers should
review the available fields and highlight
the “active” data fields for the assignment.
Managers can also customize and confirm
the type of observation detail that will be
added in field notes and comments.
When CAD documents are used, the
file type and layers need to be confirmed
and exactly where detail can be added to
the file. Even the size of photo files can
be reduced to under 300KB to improve
system memory and data transfer. Finally,
the type of visual documentation, number of photos, thermographs, and video
length should be defined.
To achieve efficiency using field data
collection devices, managers can set up
predefined pick lists and predefined content that provide a framework for personnel showing which fields should be
edited and which ones must be locked
and restricted. This ensures reliability and
consistency when data is combined from
several sources.
For material descriptions, system construction, and detailing information, MasterFormat® is the premier format for data
standards. Both the Construction Specifications Institute (CSI) in the U.S. and the
Construction Specifications Canada (CSC)

n

publish uniform material descriptions
under MasterFormat®. “MasterFormat® is
a master list of numbers and titles classified by work results or construction practices, used throughout the North American
construction industry to organize project
manuals, detailed cost information, and relate drawing notations to specifications.”1
CSI also publishes UniFormat™, which
essentially presents the same information
by systems and assemblies representing
functional elements.2 UniFormat™ descriptions are part of The National BIM Standard-United States™, with their stated objective to increase interoperability of building information: “Our goal at the National
Institute of Building Sciences is to establish,
through the NBIMS-US™ Project, the standards needed to foster innovation in processes and infrastructure so that end-users
throughout all facets of the industry can
efficiently access the information needed to
create and operate optimized facilities.”3
The (BIM) standard emphasis on
interoperability of facility data has increased the awareness that digital observation and assessment data has value. A
building owner who has access to as-built
electronic records with building information, observation history, and construction repairs can more-efficiently manage
future service requirements.
The National Roofing Initiative (NRI)
reported that over a six-year period, more
than 2,000 facilities were inspected by five
unaffiliated companies to provide condition assessment reports for the U.S. Army
Reserve.4 The ability to move data among
companies and share observation criteria
allowed companies to operate independently with the aggregated data conforming
to agreed material descriptions, assembly
details, and condition criteria.
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Using data checklists helps observers when access to the façade is limited.
to the local area network can access data
from a LAN server. Both are examples of
“thick clients” that are designed to operate whether they are connected to the internet or not.
Internet applications have architectures that access data on internet servers
or cloud-based applications have less dependence on local computing. The transfer of computing from the local machine
to the client server allows a “thin client”
to access the application. The thin client
is a lower-end computer using a graphical user interface (GUI) or a web browser.5 By connecting directly to the server,
data is immediately updated in the application. Inspectors have the option of accessing the application directly from the

site, rather than entering the data in the
office.
Internet-accessed observation software that is purchased as a subscription,
or “software as a service” (SaaS), is client
server software purchased through a subscription fee.
Both platforms would support a variety of software programs that can be used
for field observations. On-site personnel
using systems that require internet connectivity will have to manage the availability of internet access at the building site.
Data transfers from thick-client applications are available in some programs, allowing the exchange of data files between
compatible programs using the internet, a
flash drive, or network.

COMPUTING PLATFORMS
Computing solutions available to service providers have changed dramatically
over the past 20 years in both performance
and cost. There has been a migration to
cloud applications where users only need
access to the internet. Here is a quick
review of the computing platform types
based on the architecture, design, data access, and type of computing processes the
local machine is designed to support.
Personal computers access data on the
local hard drive, while a client connected
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NEW HARDWARE OPTIONS
There is a new generation of tablet
computers and internet-accessible devices to consider for field observations. A
thin client device can be a good option
for data entry when its primary function
is to connect to a hosted client server or
SaaS application. There is a new generation of inexpensive tablet computers and
internet-accessible devices to consider
for field observations. The cost of these
new-generation smartphones, Androids,
and netbooks can be attractive, with
prices starting at under a few-hundred
dollars.
However, service providers that require intensive photos, network software,
or disconnected data entry may prefer a
thick client system or some combination
of both. Both tablets and laptops that are
equipped with operating systems MS Windows® 10 provide viable options for service providers that require thick client site
data collection.
SERVICE VENDORS
Using subcontractors has been a
long-standing practice in the construction industry and, as technology and services become more specialized, service
providers may include one or more vendors in their services. These services may
include hosting, or site-specific services
for geo-tagging, aerial surveys, mapping,
and infrared imaging. These services can
be cost-effective compared to the cost

The use of mobile devices helps observers collect data and reference as built information.
of maintaining staff, training and equipment. Over just the last five years, the
cost of aerial services for mapping sites
is under $100.00 for adding a site report
with aerial images, roof and wall areas,
roof pitch, penetrations and details.

manage the new laws and restrictions
to deploy them. Firms may want to start
by hiring a service instead of taking the
liability for the evolving compliance with
airspace restrictions, pilot training and
local privacy laws.

DRONES
We are just starting to see the potential of unmanned devices to assist in
taking high-definition video and images.
There is new add-on equipment for GIS
mapping and thermography, making
drones a cost-effective option for sites
with difficult access or large-scale building envelope assessments. Firms that are
using these tools need to research and

TECHNOLOGY TRENDS
While no one can predict what new
technologies and standards will emerge
in the future, there are several trends
that indicate how clients will be adjusting
their expectations for building envelope
assessments.
Based on recent observations and
technology publications, building owners
may request the following:
1. Data access vs. hard copy reports;
2. Data ownership;
3. Collaborative and adaptive methods
for data sharing;6
4. Predictive analytics;7 and
5. Data interoperability.8
As clients request more access to electronic data, third-party collaboration, and
data ownership, service providers may adjust their deliverables, rethinking the type
of field data that is included and the type
of technologies to be deployed. We have
heard the Internet of Things is making
real-time information a reality. The contract for a survey deliverable every two
years may be replaced by a service with
evergreen data and client access.
A legitimate concern when firms start
to open data access to clients is allowing
sensitive information developed by one
service firm to be transferred to another.
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If the firm is not prepared to release data
files with a clearly defined data transfer
policy, knowing what can or cannot be
transferred will prevent miscommunication and allow collaboration between
firms providing services to a shared
client.
As outlined in the BIM standard, interoperability is being planned for. Making
data more consistent using MasterFormat®, UniFormat™ descriptions, and
numbering, may be a consideration for
firms that are using a proprietary standard
for observations and reporting.
There is no perfect site observation
solution or technology platform. Both
thick and thin client platforms can support robust observation programs that
can improve data collection efficiency.
The option of smartphones, tablets, or
laptops for gathering observation data
should be balanced with a predetermined
specification for the type, quantity, and
quality of data that needs to be accurately collected.
To evaluate the ideal building envelope solution, review the type of site observation(s) you are planning, building

systems, data standards, the number of
people accessing the data, local and/or
internet access, use of media, database
size, any specialized third-party services,
and both current and anticipated client
requirements.
To be efficient in the field requires
spending time to define the observation
objectives, define the data, and plan the
best process to deliver a quality deliverable, fully recognizing that the electronic
data may be used for many years.
n

n
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Steven F. James, CDT, is a software designer and general manager of Digital Facilities
Corporation, a technology solutions provider
founded in 2002. Steven has held various sales
and business management positions for roofing, façade and below grade waterproofing systems in the U.S. and Canada for W.R. Grace &
Co., CPD, and JPS Elastomerics. Steven currently is a voting member of ASTM Committee
D08 on Roofing and Waterproofing and E06
on the Performance of Buildings. He can be
reached at sjames@digital-corp.net.
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Architect’s
Approach
Integrating Art for Remarkable
Architectural Statements
By Ian Trites, OAA, PMP, Facility Architectural Supervisor, Toronto Transit Commission

T

he Toronto-York Spadina Subway Extension (TYSSE) Project
will provide a critical extension
for the existing Toronto Transit Commission (TTC) subway system across the
municipal boundary between the City of
Toronto and the Regional Municipality
of York Region. The extension is 8.6
kilometres long, running from Sheppard
West Station northwest through York
University within the City of Toronto
and north to the Vaughan Metropolitan
Centre in York Region. Six stations will
be built along the extension. Each station strives for design excellence, which
is reflected in all aspects of the construction, with particular attention being paid
to the building envelope.
Each station has a unique architectural
expression, which resulted from a collaboration of local designers and international
design firms. This article will focus on two
stations, York University and Highway 407
Stations, which offered unique challenges
and opportunities for the building envelope. York University was a collaboration
with ARUP Canada, Adamson Architects
and Foster & Partners in the United Kingdom. Highway 407 Station was the result
of a successful partnership between AECOM and Aedas.

At Highway 407 Station, colour was hand-applied to glass to achieve transparent luminosity,
and then permanently fired into the surfaces, so coloured light projects and reflects throughout the station. Photo credit: Ian Trites.
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to maximize this value, the TTC integrates
the art with the existing finishes of the station. For example, at Highway 407, the art
is integrated with the existing curtainwall
glass, delivering stunning results.
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The Toronto-York Spadina Subway Extension subway alignment and interchanges.
Subway stations are classified as assembly occupancies and are governed by
their own unique section of the building
code, OBC Section 3.13 for Rapid Transit
Stations. All six stations comply with all
regulatory requirements while subscribing
to sustainable design principles; adopting
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the Toronto Green Standard, bird-friendly
development guidelines, cool roof design
and the green roof by-law. These all play an
important part in determining the building
envelope. In addition, the City of Toronto
requires a percentage of the construction
budget be dedicated to public art. In order
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While the regulatory requirements
play an important part in shaping the
building, the TTC design standards call
for column-free spaces (where it is feasible) and natural light and transparency
for safety and security. Furthermore, the
TTC design manual requires durable,
low-maintenance materials that are graffiti-resistant and can withstand the rigours of the transit environment. For this
reason, the TTC makes extensive use of
glass, aluminum, stainless steel and concrete when detailing the building envelope. These materials are used to great effect on the TYSSE to make a remarkable
architectural statement. For example, at
York University station, the architects
have eliminated the need for bulky structural elements by having the curtainwall
share the roof loads, which allows the
entry building to remain light and airy.
HIGHWAY 407 STATION
Highway 407 Station is a multi-modal
transportation hub with TTC subway, YRT
and GO Transit accessible bus service. The

n
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Light projects through coloured enameled glass all the way to platform level. Photo credit: Ian Trites.
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A rendering of the main entrance to Highway 407 Station with an art glass window above. Photo credit: Toronto Transit Commission.
station is a visual landmark, a figurative
and real connection between the City of
Toronto and York Region creating a transit/accessibility node and strong sense of
place through its functional design and engaging form. The oval art glass and sloping
bus terminal roof are the most prominent
elements on the site.
The bus terminal is long and narrow,
with a gently curving sculptural form
over 200 metres long. As a result, expansion and contraction issues presented
real challenges for the building envelope. The roof can expand upwards of 25
millimetres per structural bay, and this
movement must be taken up in the roof

cladding and curtainwall. With respect to
the metal roof, the expansion of the supporting roof structure is taken up incrementally by each sheet.
“The roof is clad with continuous
sheets of Kalzip metal standing seam
roof. Each 400-millimetre panel can be
rolled on site from a continuous coil and is
tapered to accommodate the curving roof
lines,” says Bryan Shaw, an architect with
AECOM.
Furthermore, the clear anodized
aluminum roof is deemed a “cool roof,”
as it reflects solar radiation and does
not contribute to the urban heat island
effect.
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The curtainwall is less resilient to
movement and remains relatively rigid
as the building moves around it. Each
structural bay supporting the curtainwall
can move in each direction upwards by
about 25 millimetres and, as a result, special slip connections were designed to be
able to move horizontally and vertically.
A combination of polished stainless steel
and polytetrafluoroethylene Teflon bearing pads allow for horizontal movement
parallel to the curtainwall. The slotted
connection is bolted together through
a nylon sleeve with a hand-tightened
Nylock nut. The vertical roof deflection
is accommodated by another slotted
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At York University station, architects eliminated the need for bulky structural elements by
having the curtainwall share the roof loads, which allows the entry building to remain light
and airy.

connection with a through bolt and Teflon sleeve.
The requirement to absorb movement is heightened, as it is vital to protect the station artwork. A central feature of the station is the public art created by David Pearl, who works primarily
in enameled glass. The artist identified
two areas for his artwork—the subway
skylights and the western bus station
glass façade, which he describes as “a
simple palette of expressive coloured
glass, which works with the dynamic of
natural light and the movement of the
observer to animate the space and interior surfaces.”

At 407 Station, the head detail of the curtainwall, which allows for building movement.
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The curtainwall head detail allows for building movement and protects the art glass. Photo credit: Ian Trites.
With the advent of digital printing on
glass, the addition of colour to glass is relatively easy; however, the results are opaque,
and this technique was not chosen for Highway 407 Station. To achieve the required
luminosity, colour was hand-applied by

Proto Studios, which specializes in architectural art glass. For the 407 project, Proto
Studios screen-printed transparent enamels onto the second and third surfaces
of the glass, and then permanently fired
the colours into the surfaces. By using these

enamels, the image remains transparent,
and coloured light is projected and reflected
throughout the station, washing the walls,
floors and ceiling with colour. This effect
could not have been achieved if opaque coloured frits had been digitally applied.

South elevation of York University Station. The curtainwall structurally supports the roof structure, allowing for maximum views and light.
Photo credit: Ian Trites.
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YORK UNIVERSITY
York University Station is located
in the centre of the York University
Campus, crossing diagonally under Ian
Macdonald Boulevard, with the main
entrance in the Harry W. Arthurs Common. The Subway Station will replace
an existing system of approximately
1,800 buses per day in the centre of the
campus, providing a more sustainable
transportation alternative for the 40,000
daily commuters. Eliminating the need
to have buses rumbling through the
heart of York University will transform
the common into a more contemplative
environment.
According to the architects, “the key
two drivers of the station envelope design
were maintaining the axial view corridor
along the centre of the commons while
also maximizing the natural light down
into the concourse.”
Two covered entry wings rise up to
the north and south sides, cradling a
light well cut from the central common,
providing daylight to the concourse
and views to the campus. A flowing
roof structure links the two entrance
pavilions and is supported by the vertical curtain mullions. The curtainwall is
used to partially support the roof structurally, eliminating the need for bulkier structural elements and providing a
bright and airy interior. The system was
engineered and fabricated by Gartner
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A dotted pattern is placed on the glass to prevent bird strikes. Fritted glass is a cost-effective
means to meet Toronto’s bird friendly requirements. Photo credit: Ian Trites.
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A birds’-eye view of York University station with the green roof in the foreground. Photo
credit: Toronto Transit Commission.
in Germany. The mullions are constructed from solid, 200-millimetre by
65-millimetre, architecturally exposed
structural steel and are finished with intumescent paint.
Glazing on the east side of the entrance structure provides natural
light down to the concourse level and
views across to Vari Hall. The glazing
also offers opportunities for daylight

harvesting according to the Toronto
Green Standard.
Glass is used extensively in transit
facilities, as it provides transparency
and good sightlines and promotes an
environment in which passengers feel
safe. Furthermore, it must be especially
durable and easily maintained and must
meet the requirements of the Toronto
Green Standard. As public spaces are not
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heated, a single pane of strong, 13.7-millimetre-thick tempered / laminated glass
is specified. To deal with the issue of bird
strikes, visual markers are created by placing a fritted pattern of five-millimetre
dot with 100-millimetre spacing on the
glass. The dot pattern provides enough of
a visual marker to be perceived by birds
and they avoid flying into the glass. This
is a cost-effective approach that is durable
and can be replicated by any number of
suppliers.
The entrance of the main building
has a cool roof similar to Highway 407
Station, while the smaller exit pavilions
support green roofs. These roofs help
with storm water management, increase
biodiversity and are pleasing to look at
from the surrounding building.
As the public areas of the station are
not heated, heat loss is not much of an
issue; however, condensation must be
taken into consideration. Roofs are insulated and public spaces are ventilated
by a combination of natural cross-ventilation and train movements. At 407, the
curtainwall incorporates black anodized
louvers, which allow for cross-ventilation
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Expansion and contraction presents real challenges for a building of this length, particularly when the art glass needs to be protected.
and relief from the piston effect of the
trains. At York University, the high
points of the roof at the entrances are
ventilated, allowing air to move freely.
CONCLUSION
The TYSSE stations represent a new
high watermark for public transportation in Toronto and will rank among
the best in the world. The envelopes are
durable and highly functional, sheltering
the users while being open, transparent
and welcoming. This is an ambitious

urban transportation project scheduled
to open in December 2017. It has delivered world-class designs with durable,
low-maintenance envelopes that meet
all regulatory requirements while harmoniously integrating art, architecture
and engineering.
n
Ian Trites OAA, PMP, is the facility
architectural supervisor at the Toronto
Transit Commission. He currently oversees the architectural designs for the Toronto-York Spadina Subway Extension.

He has over 20 years of transit experience
and has been involved in all aspects of
design and construction, from preliminary planning, site selection and architectural detailing, though to construction
and commissioning. Trites has degrees in
architecture, environmental design, economics and urban planning, is a registered
architect in Ontario and a certified project management professional. In the past,
he has lectured at universities in Canada
and overseas and he is an award-winning
architect.

The Highway 407 Station bus terminal under construction. The sloping roof, large openings, and art glass are the most prominent elements
on the site. Photo credit: Toronto Transit Commission.
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BEC
Roundup
BUILDING PERFORMANCE
PRESENTATION
Slides from Lecture Series 1/2: Building Performance: Maximizing Energy Savings through an Integrated Design Approach
by Jordan Lanoway and Afaf Azzouz are
now available through the Manitoba
Building Envelope Council website.
The presentation includes the history
of energy codes in Canada and a detailed
explanation of heat transfer calculations.
Find a link to the presentation under the
“posts” tab at www.mb-bec.ca.
MARDIS VERTS CONTINUING
EDUCATION CONFERENCE
The ordre des architectes du Quebec
is running the Green Tuesdays sessions,
which each highlight a project distinguished by the care taken in sustainable
development and ecological architecture.
The designers of the selected projects
speak about what they’ve built, the difficulties they have had to circumvent, and
the techniques and materials used.
The conferences are free of charge
and are aimed at the general public as
well as architects. In order to allow greater accessibility to Green Tuesdays, they
offer each session as a video online at
www.oaq.com/lordre/evenements_oaq/
mardis_verts/mardisverts.html.
2017 BSSO RECIPIENTS
Eight Ontario Building Envelope
Council (OBEC) members obtained
their Building Science Specialist of Ontario (BSSO) designation in 2017 to become professional members of the association. Individual members of OBEC

are entitled to seek accreditation as a
BSSO and, if successful, to use the designation BSSO.
Accreditation is subject to the member being in good standing and having
satisfied the BSSO educational and experience eligibility requirements. To
keep the BSSO designation, members
must adhere to the Code of Ethics and
Standards of Conduct for BSSO, maintain an up-to-date professional membership in OBEC and provide proof of
required continued education annually
from the year of accreditation.
This year, Vickilee Pinchin, Maxim
Nikulenko, Daniel Aleksov, Matthew
Baker, Claire Park, Ella Lin, Adam Mamon
and Jim Gerrard completed the program.
ALBERTA BUILDING ENVELOPE
COUNCIL SOUTH LUNCHEON
The Alberta Building Envelope Council
South held Lunch & Learns on October 26
and November 23, 2017, and will be holding more luncheons on January 25, February 22, March 22, April 26 and May 24,
2018, from 11:30 a.m. to 1:30 p.m. at the
Winston Golf Club in Calgary, AB.
Attendees must register before noon
the Monday prior to the events, which
costs $40 for members and $50 for
non-members. Topics will be announced
closer to the event dates. Find more information at www.abecs.ca.
15TH CANADIAN CONFERENCE
ON BUILDING SCIENCE AND
TECHNOLOGY
This biennial conference took place
from November 6 to 8, 2017 at the Hyatt

Regency in Vancouver, BC. It featured a
multi-stream technical program for building science practitioners and researchers.
The program included presentations of
submitted and peer-reviewed technical
presentations and speakers, all on building science- and building envelope-related topics, from building retrofits and
building mechanical systems, to energy
use in buildings and buildings’ airtightness and air leakage.
Attendees included existing and new
Building Envelope Council members
from across Canada, and international
attendees as well. The audience included
representatives from builders, developers, architects, engineers, renovators,
trade contractors, warranty providers,
building suppliers, manufacturers, government, and industry associations.
BCBEC 2017 AGM
The British Columbia Building Envelope Council’s 2017 annual general
meeting (AGM) took place at the 15th
Canadian Conference on Building Science Technology in Vancouver, BC on
November 8 at 8:30 a.m. Memberships
lapsed before the AGM, so current members were reminded to renew before the
event at www.bcbec.com.
BUILDING SMART WITH AIR AND
VAPOUR BARRIERS
This popular event, which took place
on November 21 in Vancouver, BC, focused on the use of air and vapour barriers in single and multi-unit residential
buildings. It examined the challenges
and options for improving the durability,
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comfort and energy efficiency of buildings through the effective use of barrier
materials. Building envelope experts discussed design and installation considerations for Part 9 and Part 3 buildings. Completion of this course counted toward
Continuing Professional Development.

award which will recognize individuals
who demonstrate exceptional knowledge
of the design, construction and performance of the building envelope. Nominations for the 2019 Rising Star Award will
open in late 2018. Watch for more information at www. obec.on.ca.

OBEC AGM & AWARDS
PRESENTATION
On November 22, the Ontario Building Envelope Council hosted its annual
general meeting and awards presentation
at Edward Village in Markham, ON.

ASBESTOS AWARENESS FOR
HOMEOWNERS
From 2006 to 2015, 584 workers died
in B.C. from diseases related to asbestos
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exposure, and more than 400 workers reported being exposed to asbestos in 2015.
WorkSafe BC is hoping to reduce
those numbers with a campaign it started in late 2016 called A Danger Hidden
in Plain Sight. The webpage explains
why asbestos is dangerous, how to identify if it is inside a home, and how to
have it safely removed. Find more information at www.worksafebc.com/en/
health-safety/hazards-exposures/asbestos/
think-asbestos.

ANTHONY A. WOODS AWARD
The Ontario Building Envelope
Council will soon be opening nominations for the Anthony A. Woods Awards
(The Beckie) and wants members to start
thinking about who they think should be
given this distinction.
If you know someone who consistently
promoted better functioning of the building
envelope throughout their career and thereby made a substantial contribution to building science within the context of the building
envelope, consider nominating them for the
2018 Anthony A. Woods Award.
Be prepared to explain why you feel
this individual should receive the award.
In addition to outlining academic and employment background, explain why you
feel this person is deserving of The Beckie. Include details of their career achievements, with particular emphasis on those
contributions to design, construction and
performance of the building envelope you
feel would especially merit the award.
Nomination forms will be sent out to
members in early 2018, and more information will be available at www.obec.
on.ca.
ALBERTA BUILDING ENVELOPE
COUNCIL SOUTH 2018 GOLF
TOURNAMENT
The Alberta Building Envelope
Council 2018 Golf Tournament will be
taking place on June 28, 2018 at the Winston Golf Club from 10:00 a.m. until 4:00
p.m. Details will be available closer to
the event date at www.abecs.ca.
OBEC RISING STAR AWARD
The Ontario Building Envelope
Council has created a new biennial
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Upcoming Events
CANADA
CONSTRUCT CANADA
November 29 to December 1, 2017
Toronto, Ontario
The 29th Annual Construct Canada at the Metro Toronto Convention Centre will be held concurrently with the PM Expo, the
HomeBuilder & Renovator Expo and the World of Concrete Pavilion in the South Building, and IIDEXCanada in the North Building. All shows combined will create the Buildings Show, North
America’s largest exposition, networking and educational event.
Visit 1,600-plus exhibits, including 100-plus international exhibitors
bringing the latest in design and construction innovation in products, technologies, best practices and applications.
www.constructcanada.com
HOMEBUILDER & RENOVATOR EXPO
November 29 to December 1, 2017
Toronto, Ontario
The 20th annual HomeBuilder & Renovator Expo at the Metro
Toronto Convention Centre will be held concurrently with Construct Canada, the PM Expo and the World of Concrete Pavilion in
the South Building, and IIDEXCanada in the North Building. All
shows combined will create the Buildings Show, North America’s
largest exposition, networking and educational event. Visit 1,600plus exhibits, including 100-plus international exhibitors, bringing
the latest in design and construction innovation in products, technologies, best practices and applications.
www.homebuilderexpo.ca
IIDEXCANADA
November 29 to November 30, 2017
Toronto, Ontario
IIDEXCanada is part of the Buildings Show, which includes
Construct Canada, the PM Expo Toronto, the World of Concrete
Pavilion, the HomeBuilder & Renovator Expo, and the Real Estate
Forum Toronto. The Buildings Show is North America’s largest exposition, networking and education event for design, construction
and real estate. It attracts 1,600 exhibitors, world-class keynotes, 500
speakers, 350 seminars and tours, and 30,000 Canadian and international trade attendees, including interior designers, architects,
property managers, landscape architects, facility managers, builders, developers, real estate, suppliers, government, media, creative
thinkers and corporate clients.
www.iidexcanada.com
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PM EXPO
November 29 to December 1, 2017
Toronto, Ontario
The PM Expo continues to lead the way in providing strategies
and solutions for managing and operating all types of buildings. As
Canada’s largest exposition and conference on the design, construction, and renovation of all types of buildings, the PM Expo will be
held at the Metro Toronto Convention Centre in the South Building. The event will be collocated with Construct Canada, the World
of Concrete Pavilion and the HomeBuilder & Renovator Expo.
www.buildingscanada.com/event/pm-expo
WORLD OF CONCRETE PAVILION
November 29 to December 1, 2017
Toronto, Ontario
The World of Concrete Pavilion at the Metro Toronto Convention Centre will be held concurrently with Construct Canada, the
PM Expo and the HomeBuilder & Renovator Expo in the South
Building of the Toronto Convention Centre, with IIDEXCanada
being held in the North Building. All shows combined create the
Buildings Show, North America’s largest exposition, networking and
educational event. Visit 1,600-plus exhibits, including 100-plus international exhibitors, bringing the latest in design and construction innovation in products, technologies, best practices and applications.
www.worldofconcretepavilion.com
OBEC BSSO SEMINAR: BUILDING SCIENCE THEORY
February 9, 2018
Markham, Ontario; Waterloo, Ontario; Ottawa, Ontario
The Ontario Building Envelope Council (OBEC) is continuously looking to improve access for all members who wish to obtain
their BSSO designation. OBEC has introduced a series of professional examinations that will allow members to demonstrate they
meet the educational requirements of BSSO designation. While
there are many reasons for this change, the primary one for developing standardized exams is to provide opportunities for OBEC
members across Ontario to achieve BSSO designation. To further
broaden access to the educational foundation for BSSO, OBEC is
also working with colleges and universities across Ontario to provide
more options for building science education in other parts of the
province. There are three exam sessions, each offered once per year.
The first exam will focus on building science theory and will take
place on February 9, 2018.
www.obec.on.ca/events/2018/02/09/building-science-theory

n

BUILDEX VANCOUVER
February 14 to 15, 2018
Vancouver, British Columbia
BUILDEX Vancouver is Western Canada’s largest tradeshow
and conference for the construction, renovation, architecture, interior design and property management industries. With over 600 exhibits and more than 80 educational seminars, BUILDEX attracts
over 14,000 attendees annually.
www.buildexvancouver.com
BUILDEX EDMONTON
March 20 to 21, 2018
Edmonton, Alberta
BUILDEX Edmonton is the city’s largest tradeshow and conference for the construction, renovation, architecture, interior design
and property management industries. With over 150 exhibits and
more than 35 educational seminars, BUILDEX attracts over 2,500
attendees annually.
www.buildexedmonton.com
OBEC BSSO SEMINAR: BUILDING ENVELOPE SYSTEMS
May 11, 2018
Markham, Ontario; Waterloo, Ontario; Ottawa, Ontario
The Ontario Building Envelope Council (OBEC) is continuously looking to improve access for all members who wish to obtain
their BSSO designation. OBEC has introduced a series of professional examinations that will allow members to demonstrate they
meet the educational requirements of BSSO designation. While
there are many reasons for this change, the primary one for developing standardized exams is to provide opportunities for OBEC
members across Ontario to achieve BSSO designation. To further
broaden access to the educational foundation for BSSO, OBEC is
also working with colleges and universities across Ontario to provide
more options for building science education in other parts of the
province. There are three exam sessions, each offered once per year.
The second exam will focus on building envelope systems and will
take place on May 11, 2018.
www.obec.on.ca/events/2018/05/11/building-envelope-systems
STONEX CANADA
May 30 to June 1, 2018
Toronto, Ontario
STONEX Canada is a dedicated tradeshow and educational program to the stone, ceramic and tile industries. The show will bring
together leading manufacturers, importers, exporters, distributors,
buyers, and building professionals for three days in an exposition
and educational event.
www.stonexcanada.com

n
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OBEC BSSO SEMINAR: MATERIALS & MECHANICAL
SYSTEMS
October 19, 2018
Markham, Ontario; Waterloo, Ontario; Ottawa, Ontario
The Ontario Building Envelope Council (OBEC) is continuously looking to improve access for all members who wish to obtain
their BSSO designation. OBEC has introduced a series of professional examinations that will allow members to demonstrate they
meet the educational requirements of BSSO designation. While
there are many reasons for this change, the primary one for developing standardized exams is to provide opportunities for OBEC
members across Ontario to achieve BSSO designation. To further
broaden access to the educational foundation for BSSO, OBEC is
also working with colleges and universities across Ontario to provide
more options for building science education in other parts of the
province. There are three exam sessions, each offered once per year.
The third exam will focus on materials and mechanical systems and
will take place on October 19, 2018.
www.obec.on.ca/events/2018/10/19/materials-and-mechanical-systems

INTERNATIONAL
ASHRAE WINTER CONFERENCE
January 22 to 24, 2018
Chicago, Illinois
ASHRAE’s Winter Conference is the world’s largest gathering
of HVAC&R professionals. The event includes multiple tracks as
well as keynote speakers.
www.ashrae.org
WORLD OF CONCRETE
January 23 to 26, 2018
Las Vegas, Nevada
With 55,000 registrants, 150-plus education courses, and 1,500
exhibitors, World of Concrete is the largest annual international
event dedicated to concrete and masonry professionals.
www.worldofconcrete.com
BEST 5 CONFERENCE, BUILDING ENCLOSURE SCIENCE
& TECHNOLOGY
April 15 to 18, 2018
Philadelphia, Pennsylvania
The BEST Conference Building Enclosure Science & Technology™ brings together building industry professionals to share
information on specific performance aspects of building systems
designed for high energy efficiency, good indoor climate and longterm performance.
www.nibs.org

YOU WON’T WANT TO MISS OUT ON THESE INFORMATIVE
INDUSTRY EVENTS! YOU CAN ALSO LEARN ABOUT OTHER
UPCOMING INDUSTRY EVENTS BY VISITING WWW.OBEC.ON.CA.
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The Canada
Green Building
Council
Launches
Canada’s First
Zero Carbon
Building
Standard
A

t the end of May, the Canada
Green Building Council (CaGBC) took a major step toward
achieving Canada’s climate change commitments with the launch of the country’s first Zero Carbon Building Standard. This highly-anticipated standard
assesses carbon use in commercial, institutional, and multi-family buildings in
Canada. In order to achieve large-scale

market transformation, it was designed
to be broadly applicable for many types
of new and existing buildings across the
country. It is also the only program of its
kind to make carbon reductions the key
indicator for building performance.
The standard’s focus on carbon is crucial, as the most important factor in the
carbon footprint of a building is often
not energy performance, but the carbon
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intensity of the local electrical grid and
the fossil fuels used. Recognizing these
differences is therefore critical to accurately assessing impacts and guiding investments in energy efficiency, heating
technologies, and renewable energy.
“While there is no doubt that Canada’s building sector has been dramatically transformed over the last two
decades, the time has come to be bolder

n

and more ambitious. The CaGBC’s Zero
Carbon Building Standard brings focus
to carbon emissions reduction, and defines new levels of building performance,” says Thomas Mueller, president
and CEO of the CaGBC.
“This Standard will help the building
industry to show leadership in eliminating emissions from buildings and contribute to shaping Canada’s climate future.”
The Zero Carbon Building Standard
is part of a larger CaGBC Zero Carbon Building Initiative that was created
to champion the move to lower-carbon
commercial, institutional and high-rise
residential buildings in support of Canada’s efforts to reduce greenhouse gas
emissions by 30 per cent by 2030.
It was developed by CaGBC and Integral Group in extensive consultation
with representatives from over 50 industry organizations, utilities, governments
and companies across Canada. CaGBC
is also working with 16 of Canada’s most
sustainable projects in the Zero Carbon
Building Pilot Program. The participating projects will inform further development of the Standard and accompanying
resources and education.
The Standard was formally unveiled at
a press conference in Vancouver in May
by Thomas Mueller, CaGBC president
and CEO, and Doug Smith, director of
sustainability for the City of Vancouver, at
the future site of Firehall 17, a CaGBC pilot project consisting of a 22,600-squarefoot municipal firehall that will be upgraded to be a zero-carbon building.

“It’s exciting to participate in the
Canada Green Building Council’s pilot
program to upgrade Fire Hall 17—Vancouver’s oldest—to be the country’s first
zero-emission fire hall in a busy and
growing neighbourhood,” says Gregor
Robertson, City of Vancouver mayor.
“The new Fire Hall 17 will provide
an essential emergency response hub in
southeast Vancouver, and being built to
progressive, zero-emission standards ensures its resiliency to provide emergency
services and tactical training space for
our first responders well into the future.”
The full requirements are now publicly
available in the official Zero Carbon Building Standard, which can be downloaded

n
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from the CaGBC website by visiting www.
cagbc.org/zerocarbon. Project registration for the standard opened on September 5, as did full pricing and additional
program details. For ongoing updates,
and to follow the progress of CaGBC’s
Zero Carbon Building pilot projects, visit CaGBC’s website and follow along on
Twitter and Instagram with the hashtag
#ZCBCanada.
On May 30 in Vancouver, BC, the industry was also encouraged to attend the
Net Zero Carbon Buildings Summit, which
discussed the new standard in detail, along
with a full stream of education content focusing on Net Zero Carbon Buildings at
Building Lasting Change 2017.
n
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MEMBERSHIP APPLICATION FORM
½ YEAR FEE November 1, 2017 - May 31, 2018
SELECT MEMBERSHIP TYPE

ANNUAL FEE

FEE OWING

■ Individual

■ $87.50

$

■ Student

■ $15.00/school year

$

Contact Information

(if Individual or Student): ■ Mr.

■ Ms.

Name:

■ Mrs.

■ Dr.

■ Prof.

■ Other

Title:

Company (School if student):

Address:

City:

Province:

Telephone: (

)

Fax: (

Postal Code:

)

Email:

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

■ I agree to receive electronic correspondence
■ I DO NOT wish to receive any electronic correspondence.
Signature______________________________________Date________________

SELECT MEMBERSHIP TYPE

HALF YEAR FEE

FEE OWING

■ Corporate

■ $347.50

$

Contact Information

3. ■ Mr.

(if Corporate):

■ Ms.

■ Mrs.

■ Dr.

■ Prof.

■ Other

Company: __________________________________________________

Name: _____________________________________________________

Address: ____________________________________________________

Title: _______________________________________________________

City: _______________________________________________________

Telephone: (

Province: _____________

Email: ______________________________________________________

1. ■ Mr.

■ Ms.

Postal Code: ________________________

■ Mrs.

■ Dr.

■ Prof.

■ Other

4. ■ Mr.

) ____________ Fax: (

■ Ms.

■ Mrs.

■ Dr.

) ______________

■ Prof.

■ Other

Name: _____________________________________________________

Name: _____________________________________________________

Title: _______________________________________________________

Title: _______________________________________________________

Telephone: (

Telephone: (

) ____________ Fax: (

) ______________

) ____________ Fax: (

) ______________

Email: ______________________________________________________

Email: ______________________________________________________

2. ■ Mr.

5. ■ Mr.

■ Ms.

■ Mrs.

■ Dr.

■ Prof.

■ Other

■ Ms.

■ Mrs.

■ Dr.

■ Prof.

■ Other

Name: _____________________________________________________

Name: _____________________________________________________

Title: _______________________________________________________

Title: _______________________________________________________

Telephone: (

Telephone: (

) ____________ Fax: (

) ______________

) ____________ Fax: (

) ______________

Email: ______________________________________________________

Email: ______________________________________________________

VOCATION:
■ Architecture ■ Contracting ■ Consulting ■ Education ■ Engineering ■ Government ■ Manufacturer ■ Supplier ■ Other

MEMBERSHIP TOTAL FEES

HST # 124383076

Subtotal

$

Add 13% HST

$

TOTAL $

Payment:

■ Cheque or money order enclosed payable to: Ontario Building Envelope Council

■ Please charge my credit card

■

■

■

Card Number:

Expiry Date

/

Print Name on Credit Card:
Signature:
Please mail your membership application form with cheque to: Ontario Building Envelope Council
2800 - 14th Avenue, Suite 210, Markham, ON L3R 0E4

Payment by credit card may be faxed to:
(416) 491-1670

QUESTIONS? Please contact OBEC Operations Manager, Sherry Denesha at: Tel: (647) 317-5754 Fax: (416) 491-1670 Email: sherry@associationconcepts.ca
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