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Message from the
President
OBEC President
Sandra Burnell, BES, B.Arch, OAA

I

t was on a bright sunny February ski
day when someone cheerfully introduced our new season, “Sprinter.”
To some, this may be considered amusing; to others who are aware of the impact
the depleting ice surface is having on our
historical weather patterns, this may be
considered alarming.
I would expect no one dreams we can
reverse the effects the industrial age has
had on our climatic conditions; however,
I am aware of a contingent of individuals
who are focused not only on halting the
impact but also providing practical, costeffective solutions that will extend the life
of a building structure while increasing
the comfort of its inhabitants. A majority of these solutions start with the building envelope. To help us appreciate the
dilemma we currently face, the University
of Toronto’s Kim Pressnail will launch
the first of a series of articles in this issue.
Keeping this in mind, in addition to
addressing the development of West
Coast wood frame construction practice,
this issue of Pushing the Envelope Canada
will focus on current developments in the
single dwelling and multi-tenant housing
industry. Issues ranging from the revitalization of wartime housing, the development of alternative solutions for multiunit residential buildings (MURBS),
the introduction of innovation products
exemplifying the benefits of solar air and
our government’s EQuilibrium program
will be addressed.
Looking at OBEC’s current achievements, I am proud to announce that with
the support of Scott Wylie’s sponsorship
program, OBEC has been able to reduce our dinner prices, thus increasing

attendance. Given that our January dinner meeting was attended by more than
70 individuals, I would say that our first
attempt was a success.

For those interested
in contributing to the
growth and influence
of OBEC, feel free to
join one our technical
committees lead by
Jeremy Nixon or
consider providing
input into our fall
edition of Pushing
the Envelope Canada,
which will focus on
roofing.
I look forward to seeing a further
increase in our attendance once the
architectural community begins to appreciate what a fabulous venue we have
to offer. Not only is OBEC offering the
dinner meetings and seminars to OAA
members at OBEC member prices, all
OBEC sessions are eligible for the following ConEd learning hours: dinner
meetings – one hour; half-day sessions
Continued on page 8

Board of Directors
President
Sandra Burnell, BES, BArch, OAA
Revay and Associates Ltd.
Past President
Gerald R. Genge (Jerry), P.Eng., C.
Eng., BDS, BSSO, C.Arb., Q.Med.
GRG Building Consultants Inc.
President Elect
Paul J. Pushman, B. Tech. (Arch. Sc.)
exp.
Secretary/Treasurer
Alen Vrabec, P.Eng., BSSO
Halsall Associates
Director of Marketing
Scott Wylie
Wytech Building Envelope Solutions
Technical Committee
Jeremy Nixon, P.Eng., BSSO
Brown & Beattie
Director of Academic/BSSO
Committee
Kim Pressnail
University of Toronto, Department of
Civil Engineering
Director at Large
Gauss Wong, P.Eng.
Halsall Associates Ltd.
Director at Large
Ian Miller, P.Eng., LEED AP O+M
Read Jones Christoffersen Ltd.
Director at Large
Marco Guzzo, Dipl. Tech.
Morrison Hershfield Ltd.
Operations Manager
Sherry Denesha
OBEC

Pushing the Envelope Canada 7

up front n n n
– 3 hours; and a full-day session – seven
hours. The key now is to spread the
word to all your architectural friends
and associates.
Ian Miller’s initiation of a South-West
Chapter is now underway; our first official
Go-to Meeting presentation took place in

February. With Gauss Wong’s assistance,
OBEC is working on expanding our horizons by making our meetings and seminars accessible to a broader audience.
We are also exploring the expansion
of our horizons through the development of an OBEC LinkedIn discussion
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group. We will keep you posted on our
developments.
For those interested in contributing
to the growth and influence of OBEC,
feel free to join one our technical committees lead by Jeremy Nixon or consider
providing input into our fall edition of
Pushing the Envelope Canada, which will
focus on roofing. Alternatively, consider
presenting at our GreenPrint 2013 seminar, which will also focus on roofing, or
consider submitting papers for Toronto’s
upcoming 2014 CCBST (Canadian Conference on Building Science and Technology) conference. I’m sure Jerry Genge
would welcome the input.
As we continue with our mission to
make OBEC “the Source” for all building
envelope related issues, we recognize our
strength lies in our membership. Anyone
interested in contributing to upcoming
events, feel free to contact Sherry Denesha
at SherryD@taylorenterprises.com and
she will point you in the right direction.
With the winter winds behind us, pull
up a chair, sit back, relax and enjoy all
that our members and directors have to
offer this month.
n

n

n
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West Coast Wood Frame Construction
Building Enclosure Design Guide – Wood Frame Multi-Unit Residential Buildings
By David Ricketts, M.Sc., P.Eng., FEC; and Graham Finch, M.A.Sc., P.Eng.

B

uilding enclosure performance problems have been experienced in low-rise wood-frame buildings and highrise buildings in the coastal climate of British Columbia.
The most significant symptom of these performance problems
in low-rise wood-frame buildings has been the occurrence of extensive wood decay. The Survey of Building Envelope Failures in
the Coastal Climate of British Columbia (Survey) identified key
aspects of the design, construction, operation and maintenance
which led to the problems. Woodframe Envelopes in the Coastal
Climate of British Columbia – Best Practice Guide Building Technology, 1999 and 2001 (CMHC-BPG), was published by Canada
Mortgage and Housing Corporation (CMHC) to provide the design and construction industry with the basis and impetus to avoid
these performance problems in new construction. The document
that is the subject of this paper, Building Enclosure Design Guide
– Wood‑Frame Multi-Unit Residential Buildings (Guide), builds
on this previous work with updates and knowledge gained over
the past 10 years. The guide may be ordered online at hpo.bc.ca/
building-enclosure-design-guide.

The guide
The guide is intended to provide guidance, primarily to designers, for the design of the building enclosures of multi-unit
wood-frame residential buildings in British Columbia. It reflects
current good practice in design and construction. Good practice in the context of this guide means the balanced application
of currently available technology, materials and normal skilled
workmanship to the design and construction of affordable and
durable housing.
The guide is organized to take the user from an understanding
of the behaviour of wood as a material, the fundamentals of heat,
air and moisture control and energy provisions for the building enclosure prior to presenting design guidance specific to assemblies,
details, components and materials. The final chapter addresses
planning for maintenance and renewal of the building enclosure
over its service life.
While it has been updated from early versions of the CMHCBPG publication, there are several key areas that have dictated
some significant changes, including:
• B.C. building code allows wood frame construction to extend to
six storeys, impacting wind and rain loads, impact of shrinkage
and access for maintenance and renewals.
• Impact of heating and ventilation systems, interior space design
and occupant use on the performance of the building enclosure
are addressed.
• Energy efficiency has become a priority in the design of new
buildings. This change in priorities has created some significant
changes for wood frame buildings.

• The guide now includes all climate zones in B.C. and is therefore applicable for most of the rest of Canada.
Behaviour of wood
Basics properties and behavior of wood in construction are described. In particular, issues related to moisture accumulation and
shrinkage in wood are addressed. While the construction of multiunit wood-frame buildings is similar to single family wood-frame
construction in many ways, there are also some key differences
that are reflected within this guide.
Five- and six‑storey wood-frame buildings are now possible.
This means that cumulative frame shrinkage will be greater and
that access for maintenance and renewals will be more difficult.
As a result, design and construction of the building enclosure for
multi-unit wood-frame buildings generally must accommodate
greater shrinkage movement and be more resistant to moisture
sources and/or be more durable (Figure 1).

Figure 1. Impact of wood shrinkage at masonry veneer cladding
interface with wood siding.
Heat, air and moisture control principles
The building enclosure must perform many functions; however,
the control of heat, air and moisture are of critical importance. As
the primary impetus to the creation of the forerunner to this guide
was moisture problems related to rain penetration control, there is a
particular emphasis of this aspect of design and detailing. However,
the guide examines the balance of all wetting and drying mechanisms that impact on performance of the building enclosure (Figure
2 on page 12). Reflecting the emerging energy efficiency priority,
as well as the advent of five- and six-storey buildings, the guide does
provide a greater level of detail concerning these influences.
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Figure 2. Wetting Mechanisms (left): 1. Precipitation; 2. Water vapour
transported by diffusion and/or air movement (outward or inward);
3. Built-in construction moisture; 4. Ground water; and Drying
Mechanisms (right): 1. Evaporation of water at surfaces; 2. Water
vapour transported by diffusion and/or air movement (outward or
inward); 3. Drainage; 4. Ventilation drying by air exchange.
Energy
Recent changes in building codes have greatly increased the thermal performance requirements for wood frame building in general
and wood frame building enclosure assemblies in particular. The
guide explains the current B.C. Building Code requirements and provides practical guidance regarding how to achieve the new requirements. The increased performance expectations have resulted in the
need to consider assemblies that have not been common in wood
frame construction historically, such as walls with continuous exterior insulation. This change introduces additional complexities with
respect to hygrothermal performance and construction detailing.
Assemblies
Considerations for the development of walls, roofs, decks, balcony and window assemblies are presented in a data sheet format.
Particular sensitivities and factors affecting long-term performance are discussed. Although not part of the wood frame building
enclosure, below grade concrete wall assemblies are also presented
due to the fact they are an important element of the overall enclosure and interface with other assemblies. The concept of critical
barriers is introduced in the guide. The term critical barrier refers
to materials and components that together perform a control function within the building enclosure. It has been common to think
of, and define, some critical barriers within an enclosure assembly
such as a vapour retarder or air barrier. This guide also refers to a
‘water shedding surface’ and a ‘water resistive barrier’ to facilitate
a discussion of water penetration control strategies.
Details
Key functions such as air barriers, vapour retarders, water resistive barriers and the water shedding surface must be present not
only in each assembly of the enclosure but also at the interfaces
between assemblies, as well as at penetrations through these assemblies. This is one of the most common and challenging detailing tasks faced by designers and builders.
The guide provides sample details for most of the common detailing situations faced in the design of a multi-unit wood frame
building. The particular design parameters are arbitrary. An actual building design would require an analysis of its unique set of
conditions (Figure 3).

Figure 3. A sample of detail from the Building Enclosure Design guide.
Base of Wall/Foundation Detail 2 SI, Split Insulation. Legend: 1. Wall
assembly - Cladding (stucco with backer board), wood strapping (p.t.),
38mm (1 1/2”) semi-rigid insulation, vapour permeable sheathing
membrane, sheathing, wood framing 38 x 89mm (2x4) with batt
insulation, polyethylene, gypsum board; 2. Sill gasket; 3. Self-adhesive
membrane strip; 4. Filter cloth over top of drainage mat; 5. Wall
assembly - Plastic drainage composite, 50mm (2”) extruded polystyrene
with protective cementitious coating, damproofing, concrete foundation
wall, 10mm (3/8”) air space, wood studs with sill plate (p.t.), gypsum
board; 6. Perforated sheet metal; 7. Pre-finished metal flashing; 8.
Sealant; 9. Extruded polystyrene insulation with spray-in-place foam at
edges; 10. Sheet metal closure (BCBC 9.10.16.2).
Components and materials
The information provided in this section is intended to be used
to customize master specifications and links the discussion of assemblies, details and materials with the project specifications that
form part of the construction document packages.
Maintenance and renewals
A logical extension of the focus during the initial design and
construction of the building enclosure is for the design team to
provide guidance on maintenance and renewals planning so that
the owners of the building can continue to manage and operate
their building with long-term performance in mind.
Conclusions
The design of the building enclosure for multi-unit residential
wood frame buildings is a complex and iterative process. However,
careful consideration of the various design parameters will lead to
the selection of appropriate assemblies and good detailing, which
in turn will result in a durable, energy efficient, cos- effective and
maintainable building enclosure. The guide provides an effective
roadmap for achieving these objectives.
n
David Ricketts, M.Sc., P.Eng., FEC is one of Canada’s leading
experts in building envelope technology. Graham Finch, M.A.Sc.,
P.Eng. is a BCBEC Director and current NBEC President. Both work
for RDH Building Engineering Ltd. in Vancouver, British Columbia.
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Wartime
Housing:
An Enduring Canadian Success
Story

By Brian Burton, Certified CGSB/CMHC
Inspector, exp

I

n 1941, a Canadian Crown Corporation
created by the National Housing Act
called Wartime Housing Ltd. (WHL)
and the Canadian Mortgage and Housing
Corporation (CMHC), which assumed responsibility after WHL ceased operations
in 1946 constructed 45,930 houses at a cost
of $253 million. These houses were intended to provide what was originally planned
to be “emergency” housing for munitions
workers and eventually for our victorious
returning Second World War veterans and
their families.
In 1947, the CMHC began selling floor
plans to private homebuilders and publishing affordable catalogues of designs
produced by Canadian architects. These
plans were available to homebuilders and
homeowners until 1974. Very little attention has been paid to the fact that these
designs were frequently utilized until the
mid-seventies; as a result, when we use
the term “wartime housing,” we are actually referring to a period that covered
over 30 years. Eventually, close to one
million of these durable housing units
were erected.
It’s remarkable from a building science
perspective when one considers that many
of these homes—originally intended to
serve for 10 years as temporary shelter—
are still in serviceable condition. It is estimated that 70 to 80 per cent of the structures are still standing and assuming 3.5
residents per unit, these houses are providing affordable accommodation for close to
two million Canadians.
There is definitely potential for revitalization, which would serve as an excellent
demonstration of how building science
expertise could be successfully applied to
residential housing to maintain affordable
accommodations.

Intended to se
rve as rental un
its, wartime ho
sold for prices
uses cost $30 pe
ranging betwee
r month and w
n
$2,500 and $4
for over $200,0
ere eventually
,500. Today, th
00.
ese properties ch
ange hands
Background
Examples can be found in many municipalities across the country of those involved in wartime industries. In 1947, the
National Film Board (NFB) produced a
documentary which illustrates how the
country was impacted and transformed by
inadequate housing when cities swelled in
population by 30 per cent (the documentary can be viewed at (www.nfb.ca/film/
wartime_housing).
These amazingly resilient structures,
which originally served as rental units at a
cost of $30 per month were eventually sold
for prices between $2,500 and $4,500; for
many, they represented the first opportunity to purchase a home. Today, these properties routinely sell for over $200,000.
It is true that they were built in an era
when very little consideration was given
to energy costs or thermal performance,
and the installation of insulation was not

considered vital. Because the lots are
so large, the land can quickly become more
valuable than the house when the home
suffers from degradation for one reason or
another, especially in urban areas. Often
times, these homes are demolished and replaced by new homes and in some cases,
groups of homes may become the focus of
land speculation.
Origins of the wartime
housing concept
These postwar houses were modeled
on the vision developed by wartime PM
Winston Churchill, who proposed in 1944
to construct 500,000 homes within 10 years
because 25 per cent of the UK’s housing
was destroyed by enemy bombing. The designs were the result of a competition that
saw 1,400 submissions formally reviewed
by the Building Research Establishment.
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The original plan was to “prefabricate”
the dwellings; however, the approach was
changed as a result of on-site conditions,
availability of construction materials and
logistics. Typically, UK designs utilized
aluminum or steel that had been produced
on a large scale during the war. The UK
was only able to produce 180,000 units,
which meant a continuing shortfall of
much-needed housing. In public demonstrations, models were constructed in less
than eight hours and one prototype developed by an aircraft manufacturer could
be assembled in 12 minutes. Eventually
units were assembled at a rate of two per
site per day.
Canadian examples
Parsons Construction built 100 bungalows in Moncton in two months, assembling prefabricated components in a
portable factory in a matter of minutes.
Wall components were then transported
on temporary tracks to individual sites; interior walls were erected first with exterior
components fastened afterward.
The units used timber framing without
exception and featured steeply-pitched
roofs, small sash windows, clapboard
siding, 1” x 8” wood plank sheathing and
asphalt building paper with a minimal
amount of rockwool insulation.
The interiors incorporated luxuries
we now take for granted today, including
flush toilets and full size baths, hot running water, built-in ovens, refrigerators,

water heaters and coal or wood-burning
stoves. Quickly named “Victory Houses,”
subdivisions typically had street names that
reflected our war effort, such as Victory
Crescent, Churchill Boulevard and Lancaster Lane.
Currently, many of these houses have
been renovated to various degrees, resulting in an extremely wide range of
building performance characteristics
depending on the materials used, applied expertise and overall quality of the
renovations.
Potential for revitalization
As mentioned, many houses are in serviceable condition and represent a tremendous stock of affordable housing. In my
opinion, we would be challenged to replace
them, to say the least. They are well-suited
to the application of various revitalization
strategies that involve enclosure renewals
completed in conjunction with upgrading
of HVAC systems, appliances and hot
water heating systems. These retrofits produce the equivalent of “new built” construction and substantially extends service
life.
Revitalizations, when undertaken in
conjunction with proper planning and
analysis, can result in significant improvements in:
• Energy efficiency, thermal performance
and airtightness;
• Air quality, acoustics and general comfort levels; and

• Resistance to formation of mould and
mildew.
In addition, aesthetic renewal retrofits
can lower maintenance costs and enable
service upgrades. Revitalization is generally viewed as more financially and ecologically reasonable than demolition and
reconstruction and they can eventually pay
for themselves as a result of energy savings. Rarely mentioned is the significant increase in home value, which quickly translates into increases in municipal revenues.
Although refurbishment would create a considerable amount of economic
stimulus, the challenge undoubtedly lies
in the funding; however, if retrofit activity was approached in the same intensive
manner as the houses’ construction, especially in light of the fact that the units are
located in clusters, the cost of the retrofits
could undoubtedly be reduced given the
economy of scale factors that would come
into play. Predictably, innovative funding
approaches could likely be developed as
a result of the energy savings produced
and the increased long-term municipal tax
revenues.
CMHC undertook a research project, which demonstrated that the process
was feasible and resulted in substantial
improvements in energy efficiency. The
cost was approximately $80,000—approximately one-fifth the cost of rebuilding.
The cost of these retrofits could be substantially-reduced by partnering with industry, building sector associations, product manufacturers and all three levels of
government.
Revitalizing wartime houses could also
present an opportunity for the building science sector to demonstrate leadership and
innovation in preserving affordable and
environmentally-sustainable housing.
A good starting point would be to commission a feasibility study of several clusters of wartime housing units, preferably
focused on some of the 45,000 original
WHL houses, to demonstrate the benefits
of preserving these sustainable and affordable housing units.
n
Brian Burton is a regular columnist for
Glass Canada and serves on the Personnel
Committee for the CSA’s Fenestration Installation Technician Certification Committee.
Brian is a Research and Development Specialist for exp (formerly Trow Associates Inc.).
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Solar Air: Using Perforated Panels in
Multi-Residential Units

By Julien Feldman, MBA, Matrix Energy Inc.

W

hen
Boston’s
Cambridge
Housing Authority (CHA)
won a U.S.-wide competition
for federal energy grants awarded by the
U.S. Department of Housing and Urban
Development (HUD), agency officials
decided that a Canadian solar air heating
system would lead its portfolio of green
building technologies featured in the
facelift of its 180-unit Lyndon B. Johnson
(LBJ) apartment building.
The LBJ energy efficiency project was
designed to meet the standards of HUD’s
Enterprise Green Communities criteria,
addressing rising utility costs which make
reduction of energy consumption by
multi-residential housing facilities across
North America a top priority of local
housing agencies. More than half of all
public facilities were built before 1970 and
are located in the coldest climate zones,
making achieving energy efficiency objectives in both old and new facilities a significant challenge.
The transpired solar air heating system
custom-designed for LBJ Apartments will
produce approximately 300 million BTUs
of solar heating during each heating season, cutting annual natural gas consumption by more than 100,000 kWh, while
providing an annual 18-ton reduction in
CO2 emissions.

The solar air-heating collector selected for the project rises 12 storeys on the
south-facing wall of CHA’s multi-residential facility, harnessing solar radiation to cost-effectively pre-heat 10,000
CFM of fresh air as it’s drawn into the
building’s ventilation system at the rooftop, providing substantial energy savings
during the heating season. Project specifications included insulating and re-cladding the wall, so the incremental cost of
adding solar air heating was very low.
Once considered exclusively for large
industrial and commercial buildings,
the large potential for energy savings
offered by solar air heating is also fuelling architects’ efforts to incorporate
solar air heating technology into new
multi-residential projects whose design objectives include LEED Canada
for Homes certification by the Canada
Green Building Council. Solar air heating helps achieve CaGBC certification
by generating on-site renewable energy
and improving building ventilation.
The transpired solar air collector’s
perforated steel cladding functions as
an outer skin, seamlessly mounted several inches from the building’s southfacing inner wall, available in industry standard colours and profiles. The
panel’s tiny perforations allow outside

Matrix Energy’s MatrixAir Delta
rooftop solar air heating system is
ideal for multi-residential buildings
where a south-facing wall is not
available for a conventional solar air
heating configuration.

air to travel through the collector face
during the day, absorbing solar heat.
The MatrixAir™ TR (transpired) solar
air heating system also works on cloudy
days, since the diffused light can represent up to 25 per cent of the total solar
radiation available on a sunny day.
Typically, the surface area of a wallmounted solar air-heating system is
sized to provide between three and nine
CFM per square foot of collector area,
according to the fresh air requirements
of the ventilation system. As outside
air passes through the panel during the
winter heating season, the solar energy
is instantly transferred into usable heat
and drawn into the building’s ventilation system. During sunny days, the
collector can preheat intake air by 17°30°C, depending on the ventilation flow
rate and result in economies of 20 per
cent or more.
Solar air heating originated in the
agricultural sector, where it was used
for crop-drying, but studies by the National Renewable Energy Laboratory
(NREL) in Denver, Colorado, led to
the development of various design approaches adopted by the building industry and eventually to recognition
by certification agencies such as CSA
International.
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Determining the potential benefit
of a passive solar air heating system became a relatively simple matter when
Natural Resources Canada began including modeling tools for solar heating in
RETScreen, its widely used, no-cost renewable energy pre-feasibility software.
RETScreen allows users to quickly determine potential energy savings by combining building envelope and ventilation
parameters with environmental data including availability of solar radiation and
local temperatures.
More recently, innovations in solar
air-heating technology have made it far
easier to integrate solar air-heating into
multi-residential architectural designs.
Thanks to modular array rooftop systems such as Matrix Energy’s MatrixAir
Delta, which can be deployed on available roof top areas when conventional,
wall-mounted solar air-heating systems

are less practical because of poor orientation, insufficient wall area, local bylaws
or other obstacles.
This approach is well-suited to new
multi-residential projects because the
layout of roof top areas, placement of
air-handling units and overall ventilation
design can be designed to ensure the maximum benefit from the installation of a
solar air heating array.
Each module in an array comprising
a MatrixAir Delta system is designed to
serve approximately 250 CFM of ventilation air, with modules placed in a series and parallel rows spaced out to avoid
shadowing. Multiplying the total available
roof area in square feet by 4.4 approximates the maximum ventilation (in CFM)
that can be delivered by MatrixAir Delta
in most locations across North America.
In a Montreal suburb, a local housing
authority—OMH Longueuil—is currently

in the process of wrapping up construction of a state-of-the-art, 180-unit public
housing facility that’s among the growing number of multi-residential projects
equipped with solar air heating systems
that have registered with the Canada
Green Building Council’s LEED Canada
for Homes certification.
Rather than attempting to manage a
costly energy retrofit of the site’s aging
structures, OMH Longueuil opted instead
to raze the existing buildings in order
to pursue a brand new, state-of-the-art
residential complex, using cutting-edge
building materials and energy efficiency
technologies.
Although solar air heating systems
are generally used in providing fresh air
for common areas alone, Claude Letourneau, senior architect with Montreal firm
Goyette, Rancourt, Letourneau and Associates, says its approach to qualifying
for the LEED for Homes designation
for the 180 Logements project called for
an “intelligent ventilation” system. Solar
pre-heated fresh air enters the building
through an 80-module MatrixAir Delta
system and is routed to each residential
unit on the fourth -floor rooftop, while a
rotary heat recovery system recycles the
heat.
“Using MatrixAir Delta will significantly reduce our environmental footprint—
and heating costs—during the life of these
buildings,” says Sylvain Boily, executive
director of OMH Longueuil, “and will facilitate our objective of achieving LEED
Canada for Homes certification.”
n
Julien Feldman specializes in solar thermal and efficiency products at Matrix Energy
Inc., which offers sustainable development
and energy efficiency solutions.
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Gemini in the Sky:
A Retrofit Strategy for Aging
High-Rise Residential Buildings?
By M.F. Touchie

R

esidential heating and cooling
loads account for approximately
10 per cent of all energy use in
Canada. In Toronto, multi-unit residential buildings (MURBs) account for about
a third of the total housing stock, yet they
disproportionately produce about 40 per
cent of the residential greenhouse gas
emissions. Many of these buildings are
reaching their fourth or fifth decade of
operation. They are still serviceable but
they are energy inefficient.
These post-war MURBs are a valuable
asset in urban areas because they provide
relatively affordable, family-sized housing
and reasonably high density communities.
From a structural standpoint, many of
these buildings still have decades of service life remaining, making them leading
candidates for renewal. Demolishing and
rebuilding the towers would require massive capital investment, displace paying
tenants and disrupt well-established communities. So, a minimally invasive retrofit strategy is required to vastly reduce
energy use and the environmental impact
of the residential sector.
Every MURB is unique, yet they often
share common challenges when it comes to
improving energy-efficiency. Excessive energy use results from uncontrolled air leakage—building envelopes that leak conditioned air—and envelopes that have little
or no thermal insulation. As well, exposed
floor slabs act as efficient “cooling fins” or
thermal bridges that needlessly waste heat.
Finally, many of these buildings contain

aging mechanical equipment which is
much less efficient than equipment available today. Other, non-energy related issues
include insect, smoke, odour and noise
transmission between units and poor circulation of fresh air. As building envelopes
deteriorate, as mechanical systems reach
the end of their useful life and as energy
prices rise, building owners must address
these interrelated challenges. Doing so can
renew the service life of these buildings
and restore their value.

Every MURB
is unique, yet
they often
share common
challenges when
it comes to
improving energyefficiency.
Adaptation of a retrofit strategy called
Nested Thermal Envelope Design™
(NTED™), first envisioned by Professors
K. D. Pressnail and R.C. Richman, is currently underway by the author at the University of Toronto. Known as “Gemini in

the Sky” after the use of twin envelopes in
a high-rise application, this type of retrofit
can potentially address many of the issues
facing these towers.
The key to applying NTED™ in the
high-rise residential context is to unitize
the building, creating thermally isolated,
air-tight suites. This measure, alone, eliminates some of the longstanding issues
in MURBs, including indoor air quality
and energy use. Since net stack pressure
differences are reduced when suites are
unitized, fresh air can be delivered efficiently and reliably. This unitization also
allows for environmental control on a
suite level and, therefore, energy use can
be sub-metered.
In addition to air sealing between
suites, the unitization also includes adding a second building envelope on the
exterior face of each unit which encloses
each balcony. This second envelope further controls the movement of heat, moisture and air. Then the enclosed balcony,
or heat recovery zone (HRZ), is used to
capture heat losses from the suite and
solar heat gains from the exterior. A heat
pump, situated between the HRZ and the
suite, is used to access this heat energy
and transfer it back into the suite.
Creation of an air-tight unit necessitates alternative ventilation, heating and
cooling strategies as the unit is now separate from the central building-level airhandling systems. Heating and cooling
can be provided, in part, by a heat pump,
as described above, and a unit-based heat
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exchanger controlled by occupancy sensors
can provide fresh air as required on a suiteby-suite basis. A schematic representation
of Gemini in the Sky is shown in Figure 1.
The panelized nature of the second
envelope means it can be prefabricated
to ensure a high level of quality control
and can be installed on a floor-by-floor

or suite-by-suite basis from the exterior,
thereby minimizing disruption to tenants
during installation. Other technologies,
such as solar thermal air and water systems and shading, can potentially be integrated into these exterior panel systems to
further reduce demand on non-renewable
energy sources.

Figure 1. A schematic representation of Gemini in the Sky.
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Preliminary energy modeling of this
concept in 2011 showed that space heating energy use could be reduced by 68
per cent without including the benefits
of solar gains. A more rigorous energy
model is currently being developed and
will be informed by a detailed energy
use monitoring program to be launched
shortly at a Toronto post-war MURB. In
parallel, a full-scale HRZ model is being
constructed in the climate simulator at the
University of Toronto to verify the energy
model findings and test a prototype of
the necessary suite-based HVAC equipment. If successful, a prototype of the integrated over-cladding and HVAC system
will be tested in an occupied suite of the
monitored building. Gemini in the Sky
could provide an effective retrofit solution which dramatically reduces building
energy use and improves the interior environment for residents.
n
M.F. Touchie is a Ph.D. Candidate
in Civil Engineering at the University of
Toronto. For a full list of references for
this article, please send an e-mail to
awalld@matrixgroupinc.net.
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EQuilibrium Housing:
A Path for the Future
By E.S. Tzekova

I

n an era of volatile energy prices and at a time when “sustainable” and “green” have permeated almost every industry, people are beginning to seek out low-energy homes that
are comfortable and more affordable to operate. The EQuilibriumTM Housing Initiative, led by the Canadian Mortgage and
Housing Corporation (CMHC), is striving to achieve these types
of homes. The goal is to reduce the energy demand to the point
where renewable energy sources can be used. By providing an
alternative to status quo designs, it is hoped that homes with
superior indoor air quality and low monthly energy bills can be
designed and built. With these types of homes, CMHC is helping
build infrastructure that not only meets the needs of today but
also of tomorrow.
The EQuilibriumTM houses are not just ideas on paper but
rather proof of concept where private and public stakeholders
come together to construct showcase homes. First, a design is
created that incorporates one of many passive measures such as
maximizing daylighting and solar heat gains, a highly insulated
building envelope and airtight construction. The reduced demand is then met with renewable energy that targets electricity
use, space heating and domestic hot water. As each project is
connected to the grid, there is the ability to sell electricity to local
utilities. In addition to energy conservation, these projects also
target water use reduction and focus on the types of materials
used in order to maintain a high indoor air quality.
National design competitions were held throughout Canada
by CMHC, where the winning design teams constructed their
showcase homes. Currently, the majority of examples have been
constructed in Quebec, Alberta, British Columbia, Ontario and
New Brunswick. By targeting varying climates in Canada and
moving away from a “cookie-cutter” approach, EQuilibriumTM
Housing reinforces the design imperative that every project
should be suited for the local climate and site conditions. Upon
completion, each project is opened to the public for six months,
where site tours and project reports are used to educate the industry and general public on best practice approaches. Once sold
and occupied, each house will be monitored for one year. By
tracking energy consumption, water use, and renewable energy
production, as well as interior conditions such as relative humidity and temperature, design concepts can be verified in practice.
Currently, on-demand PV generation can be tracked online for
several projects.
The EQuilibriumTM new-construction projects have a predicted annual energy use ranging an average of 40kWh/m2 70kWh/m2. In a retrofit project in Toronto, slightly higher consumption of about 100kWh/m2 is expected. More importantly,
the majority of these houses take advantage of passive solar and

Abondance Montréal: le Soleil is one of CMHC’s EQuilibriumTM
Sustainable Housing Demonstration projects. Photo courtesy of
Canada Mortgage and Housing Corporation (CMHC).
internal gains, often adding up to 75 per cent of space heating
requirements. Coupled with significant reductions in water consumption and on-site production of energy, these projects can
produce as much energy as they consume.
Going forward, it will be interesting to see the monitoring results as they become available for the various projects.
As design concepts are verified through these demonstrations,
the lessons learned can be applied to new projects. However,
since less than two per cent of our housing stock is ‘new,’ this
program should concentrate on existing home retrofits in the
future. As energy prices continue to increase and as the need
to lessen our impact on the environment grows, making sure
that all homes are low-energy will become increasingly important. The EQuilibriumTM Housing program is a great start but
we need to do even more in order to make future generations
proud of good works!
n
E.S. Tzekova is a University of Toronto civil engineering student.
For a list and descriptions of strategies used in different EQuilibrium
projects, go to www.cmhc-schl.gc.ca/en/inpr/su/eqho/eqho_007.cfm.
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OBEC Dinner Seminars Expand Reach

O

BEC’s monthly dinner seminars allow building envelope
professionals to come together and learn about the business. To expand its reach, OBEC has made these meetings
available via a remote connection, allowing professionals in the
Grand Valley area to learn more about the industry.
The Toronto presentation is broadcast live to a remote audience
in Kitchener, which can then discuss the topic and pose questions to
the presenter in Toronto.
“Those who don’t move forward fall behind,” says Ian Miller,
Project Engineer at Read Jones Christoffersen and OBEC Director
at Large. “OBEC strives to be a forward-thinking organization

and technology allows us to reach more people and allows greater
member involvement.Videoconferencing and social networking
will allow members to participate in discussions, even if they aren’t
physically present at an event.”
In addition, OBEC has created a presence on LinkedIn,
promoting further group discussion that members can participate in.
“Technology provides the opportunity to obtain feedback, draw
expertise from a wider pool,” says Gauss Wong, Project Manager
at Halsall Associates and OBEC Director at Large. “The next
generation is accustomed to using technology and we can reach
students who will be leaders in the next generation.”
n
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Genge’s
			Gripe
Unscientific Decisionry
By Gerald R. Genge, P.Eng., BDS, BSSO, C.Arb., Q.Med

W

hat is “unscientific decisionry?” A couple of Gripes
ago, I made a comment about
deficiency claims founded on unsubstantiated “potential” for damage and how I believed the Building Science community as
a whole was at risk of being set aside if we
allowed that to happen. Here’s an active
case. No names. No locations. Let’s see
what you think?
Company A (a consulting engineering practice) is retained by Owner A, who
owns a mid-rise Group C building (if you
don’t know, look it up as homework) with
reported leaks. The leaks are not welldocumented but the claim is that the leaks
are on the south side exposed to wind-driven rain. The south side of the building has
punched window openings. The north side
has no windows and no reported leaks.
Owner A wants the leaks stopped and
at the same time wants to use the opportunity to do a little sprucing up. Following the maxim that “If there’s a problem,
someone must be to blame,” Owner A lawyers-up and a six-figure action is started.
They claim against the designers of record,
contractors and principal suppliers of the
original construction. This all takes place
about eight years after the building was
constructed.
Company A wrote two reports. The first
report is a letter that states they saw a sample of leaking areas and confirm that staining indicates leaks. The second is only marginally more comprehensive and provides
an estimated cost for stripping the cladding and replacing the windows. Neither

provides a cogent analysis of the defects
in design or construction that relates the
evidence of distress to recommended
solution. Soon thereafter, Company A
prepared design drawings that are used
for pricing and a contractor is engaged to
perform the specified repairs. The repairs
involve all four walls and all windows.

But I live in hope
that one day, the
defendant’s lawyers
and insurers will
stop processing
claims to minimize
the risk of losing the
big one in court and
take a stand.
Of course, all the defendants are wondering how this is possible. Most are saying, “If I did something wrong, at least let
me try to correct it before you sue me...
and incidentally, what is it you think I did
wrong?”
Of course, on-site inspection and a review of the drawings pretty quickly comes
up with a viable hypothesis for the leaking.
Common sense would allow the allegedly
negligent parties to step up and deal with
their problem. There was a time when the

hypothesis would be tested, amended and
retested to everyone’s satisfaction. But that
level of rational thinking is waning.
I am asked by one defense counsel,
“You’re all professionals—why would they
take this approach? Why charge forward
with a repair that hasn’t been proven to be
either contractually or technically necessary?” I say the answers are speculative but
here are a few possible ones. First, Company A needs to sustain minimum cash
flow to assure viability. A larger repair
equals a large fee. Second, Owner A has
a leak problem and Company A must address it in a way that Owner A can be assured they will have no further leaks. It is
career limiting to get it wrong the second
time around. Third, Company A has already opined on the need to reclad and
replace windows. Backtracking on an opinion boldly pronounced before it was ready
reduces the Owner’s faith in Company A.
So, there it is. Owner A made a decision to spend money they assume will be
recovered through legal action for work
that is not needed. Company A supports
the decision to sustain a business relationship and a financial imperative. All
these motivations trumped the use of
building science and engineering principals. That is what I mean by “unscientific
decisionry.”
But I live in hope that one day, the defendant’s lawyers and insurers will stop
processing claims to minimize the risk of
losing the big one in court and take a stand.
They’ll say, “Go ahead and sue me. As a
group, we’re going to take you to the mat
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and show you that you can’t continue to use
us as a fund for renovation and improvement above the level you paid for.”
One day, a judge will say, “Stop!
Owner A, you are ordered to allow the
trades that originally did the work to do
the repairs. You are ordered to have those
repairs tested and verified by competent
professionals and the costs assumed by
those originally responsible.”
One day, damages will be measured in
terms involving man-hours and materials
rather than money misspent.
If that day doesn’t arrive soon, building
science may be a subject practiced only
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in theory where perfection is always
achieved.
n
Gerald R. Genge, P.Eng. C.Eng., BDS,
BSSO, C.Arb., Q.Med. is Past-President
of the Ontario Building Envelope
Council and has been active in standards
development, education, and improvement
in building science technology for over 30
years. He is a Principal of GRG Building
Consultants Inc. and ArbiTECH ADR.
He specializes in building science,
litigation support, dispute resolution and
neutral evaluation. He can be reached at
jgenge@grgbuilding.com.
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Building a Better Tomorrow
Begins Today! Part I: Buildings,
Climate and Energy
By Kim D. Pressnail, University of Toronto

I

recently came across a yellowed clipping from the Globe and Mail dated
February 19, 2001. The headline read:
“Climate-Related Catastrophes Forecast.
Scientists Say Future Crises are Inevitable, Directly Related to Greenhouse Gas
Pollution.”
On the same day I found the old clipping, the Globe and Mail published
the following headline report: “Year’s
Wild Weather Wreaked Costly Havoc.”
2011 was the second most costly year for
property damaged by severe weather in
Canada, second only to the Ice Storm of
1998. Flooding in Brandon, Manitoba and
St.-Jean-Sur-Richelieu, Quebec, the fire
in Slave Lake, Alberta, hurricane force
winds in Calgary, Alberta—all told, 2011
was a very costly year, with weather-related property losses exceeding $1.5B. According to the article, 2011 was the third
year in a row that property losses were
around the billion dollar mark!

Designing and constructing buildings that do not waste energy will help us build a better
tomorrow. Photo by Marianne Touchie.
Weather-related property losses are
not new and the catastrophic events of
2011 could easily be within the normal
perturbations of climate, so why worry?
Maybe we should worry because the
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climatologists are telling us that global
warming will lead to an increase in frequency and severity of catastrophic weather-related events such as the tornado that
killed 134 people in Joplin, Missouri.
The evidence of global warming is
overwhelming. One need only peruse the
many documents provided by the Intergovernmental Panel on Climate Change
to realize the earth is in a warming period. Scientists at the National Oceanic
Atmospheric Administration (NOAA)
pulled together data from 10 climate
indicators including snow cover, sea ice,
air temperature and ocean heat. These
and other indicators were measured
by 160 research groups in 48 countries
(Globe and Mail July 29, 2010) and the
conclusion was unequivocal—the globe
is warming!
So what is ‘causing’ global warming? Gases such as carbon dioxide and
methane affect the net heat exchange in
the earth’s atmosphere. As carbon dioxide (CO2) levels have risen, so, too,
have global temperatures. Gas bubbles

n

sampled from Greenland and Antarctica
ice sheets have revealed that for the past
10,000 years, CO2 levels were about 260 to
280 parts per million by volume. Since industrial emissions began, CO2 levels have
risen by about 40 per cent, reaching 387
parts per million in 2009! As CO2 levels
have increased, ‘radiative forcing’ or the
net heat exchange in the atmosphere has
changed. CO2 acts much the way clear
glass acts in a greenhouse, effectively trapping heat. Just like a car parked in the sun
on a hot day, our earth is warming.
If global warming threatens our biosphere, our industrialized economies are
threatened by the depletion of cheap oil.
Non-renewable and finite, we are approaching a point in oil production known
as peak oil—defined by some as the point
where the incremental cost of additional
oil becomes too expensive for sustained
economic growth. While there are disputes in the literature as to when peak oil
will occur, most realize that we will soon
reach that point! It’s not a matter of ‘if’
peak oil will occur, it is only a matter of
when! Not surprising, solutions to the

n
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“Adapting” in New Orleans. Photo by Marianne Touchie.
challenges of peak oil and global warming
are related.
So, how do we in the building industry
address these ‘twin’ challenges? In the absence of political will or foresight that is
longer than the time to the next election,
it is time for designers and constructors
to stand up, speak up and lead—and lead
in the best way we can—by designing and
constructing buildings that do not waste
energy! Right now, buildings consume
about 30 per cent of the total energy used
in Canada. We already have the technology to build far more energy-efficient

buildings. Further, because they do not
require large and expensive HVAC systems, well-designed, low energy buildings often have a lower initial capital cost.
When life cycle costs, including operational energy costs, are considered, the
economic case becomes persuasive. Given
that low-energy buildings make both economic and environmental sense, why are
we not building better now? Building a
better tomorrow begins today!
n
Kim D. Pressnail is a Civil Engineering
Professor at the University of Toronto.
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Technical Committee Update
O

ur association is undergoing exciting changes and improvement
in an effort to provide better
learning opportunities to our membership
and create an increasingly stronger voice
in our industry. One of the ways in which
this is occurring is through a more active
technical committee. In time, the intent is
that OBEC, along with all of the BECs in
Canada, will become “the source” for all
matters of the building envelope. Along
with it, a more comprehensive website
with links to relevant outside technical
information, such as codes, research, case
studies, etc., but also content produced
from within the BECs, will be available.
There is also desire that eventually our association will be represented “at the table”
on relevant industry and government committees that have influence on codes.
To these ends, OBEC has formed
technical sub-committees to assist in
these lofty but achievable goals. These
sub-committees currently comprise of
volunteers primarily (but not exclusively)
from within the membership of OBEC,
which share a common goal to contribute
to the improvement of our industry. Anyone willing to contribute is welcome. Each
sub-committee runs independently of, but
within the umbrella of, the technical committee, and periodically reports back to

the technical committee and the Board of
Directors.
At present, a Roofing sub-committee,
and Cladding and Fenestration sub-committee are active. In time, the intent is
that the Cladding and Fenestration subcommittee may split into two distinct subcommittees. There is also desire to initiate an Integrated Systems sub-committee
to address the impact of the interaction
of building systems with the building
envelope.
The Roofing sub-committee is currently focusing on green roofs and is exploring the risks vs. benefits of these roofing
systems and “demystifying the myths”.
The general intent is to explore a claimed
benefit and discuss whether such benefit
suitably meets its claim within the realm of
the associated risks, performance, energy
savings, economics and so on. Review of
the Toronto Green Roof by-law adopted
on May 2, 2009, is also part of this subcommittee’s objective. Many concerns
have been voiced regarding this by-law
and a review by the Chief Building Official and Chief Planner is understood to be
underway.
The Cladding and Fenestration subcommittee recently held its inaugural
meeting at Construct Canada on November 30, 2011. Some topics of discussion

for potential exploration included broader
building components and systems in general, such as masonry, EIFS, metal cladding and windows. Other topics included
detailing, component and trade intersection, energy code, fire code, fenestration
installation training (FIT) certification
and site safety. The initial topic that will be
explored is spray-applied foam insulation.
This topic allows exploration of sub-topics
including suitability as a vapour retarder,
air barrier performance, thermal performance, detailing, combustibility, problems
during application and repair.
Periodically, as topics have been investigated to the satisfaction of the sub-committees, new topics would be undertaken.
All relevant information and insight gathered from these sub-committees would
ultimately be reported back to the Board
of Directors for the benefit of our membership and industry at large as we strive
to become “the source” for building envelope information.
If anyone has a desire to serve on or
lead one of our technical sub-committees,
please contact us at info@obec.on.ca. n
Jeremy Nixon, P.Eng., BSSO, is the
Technical Committee Chair for the Ontario
Building Envelope Council and Managing
Engineer at Brown & Beattie Ltd.
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BEC Roundup
By Graham Finch, MASc., P.Eng.

T

he National Building Envelope
Committee is formed of representatives from each of the Provincial
Building Envelope Councils, including British Columbia, Alberta, Manitoba, Ontario,
and Quebec, plus BECOR and NRCan.
At a recent NBEC meeting, the East Coast

Building Envelope Council (EBEC) started
up again to represent the Maritime Provinces. Rachel Smith with CMHC in Halifax,
NS will head up this endeavor with support
from NBEC and we look forward to having
coast-to-coast coverage of the BECs across
Canada. Rachel is looking for volunteers to

help make this a successful endeavor. If you
are based out of the East Coast and willing
to help out the BEC, please send an e-mail
to rsmith@cmhc.ca.
As for upcoming NBEC conferences and
events, the 14th Canadian Conference on
Building Science and Technology (CCBST)
will be held in Toronto, October 28-31, 2014
at the Metro Toronto Convention Centre.
This not-to-be-missed event will build on the
success of the past conference in Winnipeg in
2011 and feature papers, presentations and a
trade show with the theme of “Buildings for
Tomorrow.” OBEC has begun organizing
the event with the assistance of the NBEC
committee. A conference website has been
launched as a home for further information
and updates (www.obec.on.ca/CCBST2014).
A call for technical conference papers will be
announced later in 2012 and the organizing
committee is seeking interested volunteers,
sponsors and exhibitors.
The NBEC board recently initiated a
National Education Initiative for Building
Envelopes to encourage an open discussion
between educational institutions teaching
building enclosure science and architectural
technology and engineering across Canada.
This has long been a goal of Dr. Eric Burnett, NBEC Director and past professor at
both the University of Waterloo and Pennsylvania State University. This effort will
help disseminate teaching efforts and provide a place to start for prospective students
interested in pursuing a career in the building science field. Bob Rymell, OBEC past
president is chairing this effort with Eric and
seeking the participation of instructors from
trades schools to colleges and universities
across Canada.
NBEC provides the bridge between the
seven Canada-wide BECs and other interested organizations and assists the host BEC with
the Canadian Conference on Building Science
and Technology held every three years. Past
CCBST proceedings and information about
NBEC can be found at www.nbec.net.
n
Graham Finch, MASc, P.Eng, is BCBEC
Director and NBEC President.
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OBEC 2012 Award Winners
OBEC Award of Distinction –
Materials
The OBEC Award of Distinction Materials identifies an individual or a
company that has introduced a product
or building system that has substantially
improved the design, construction, or performance of the building envelope.
This year’s award was presented to
BLOK-LOK, Spira-Lok®. It has been
over 22 years since BLOK-LOK introduced the Helical Tie to North America.
The highly versatile anchor was developed
in the UK. BLOK-LOK has been instrumental in establishing solutions to existing
needs in North America. For the longest
time, the only solution for retrofitting and
repairing walls was threaded rod/epoxy.
The advent of a clean, non-gooey, no fuss
method of attaching multiple wythes of
masonry gained quick acceptance. Totally
dependable and with a successful track record, the dry set solution is the most costeffective retrofit anchoring system.

Basil Fazio, BLOK-LOK (left), accepts Award of Distinction – Materials.
The ties are made from type 304 austenitic stainless steel and are the least
invasive way of retrofitting wall ties
into an existing structure and are extremely well-suited to use in Historical

Building Restoration. The combination
of material and tie configuration provides long-term durability and structural stability for the design-life of the
structure.
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OBEC Award of Distinction –
Design
The OBEC Award of Distinction - Design recognizes a project team that has
achieved excellence for either a new or
retrofit design to a significant component
of the building envelope. This year’s award

was presented to Enermodal Engineering
Headquarters (A Grander View), Robertson, Simmons Architects.
A Grander View, Canada’s most
energy-efficient office, uses 69 kWh/m2
compared to the Canadian office average
of 394 kWh/m2, and achieved an Energy
Star score of 100. This building is also the
top-performing office building at www.
greenbuildingsthatwork.ca. Completed in
2009, A Grander View is the Kitchener
headquarters of Enermodal Engineering,
Canada’s largest green building consulting firm. This 2,150 m2 office achieved the

Steve Kemp, Enermodal Engineering, (left) accepts
Award of Distinction – Design.
first triple LEED Canada Platinum certification (with the NC, CI, and EB:O&M
rating systems). The design was by Robertson Simmons Architects Inc. and built
by Melloul Blamey Construction with
M/E design, LEED consulting, energy efficiency engineering, and commissioning
performed by Enermodal.
Some green features include variable
refrigerant flow heating/cooling, earth
tube and ERV ventilation, exterior shades,
a 5.5 kW PV system, a rainwater cistern,
employee garden plots, native species
landscaping with no irrigation system, triple-glazed windows, an ICF structure, and
an air-to-water heat pump using the server
room to pre-heat domestic hot water.
Anthony A. Woods Award of
Excellence (Beckie)
The OBEC President’s Award of Excellence has been renamed the Anthony
A. Woods Award of Excellence (Beckie).
In recognition of the many years of service
Tony Woods contributed to the discipline of
building science and OBEC, we are thrilled
to rename this award in his honour. This
year’s Beckie was presented to Mark Brook.

OBEC Past President, Gerry Genge (right), presents
award to Mark Brook (left).
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