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BUILDING ENVELOPES

The Importance of Envelopes 

It’s not the first thing people think 
about when buying or renting  
a suite in a building. However, the 
building’s envelope – the system 
of materials and components that 
separate the interior and exterior 
environments – is one of the most 
important elements in ensuring 
comfort, both in terms of interior 
comfort and in investment risk as  
the building ages and is matured  
by weather over time. 

The target set for building longevity 
in SEFC is a minimum 50-year 
lifespan. Building design was also 
expected to target LEED Gold 
certification, requiring a high degree 
of performance and energy efficiency. 
An appropriate envelope design is 
critical to achieving these goals. 

Building envelope knowledge 
has progressed since a wave of 
“leaky condos” made headlines in 
Vancouver throughout the 1980s 
and 1990s, as new materials and 
architectural styles were adopted 
in the city without adequate 
knowledge of their performance in 
the local climate. As a result of this 
experience, Vancouver is now one 
of the most stringent jurisdictions in 
North America in terms of rainscreen 
and envelope design, mandating the 
involvement of professional building 
envelope engineers. 

KEY ENVELOPE PRINCIPLES  The main function of the building envelope is to manage the flow of air, 
moisture and heat between different environments, typically exterior and interior. This helps prevent material 
deterioration, corrosion, mold growth and heat loss. 

Moisture Control 

Especially in a rainforest location, 
one of the envelope’s critical roles 
is to manage the penetration of rain 
into the building wall system. There 
are four key elements to effective 
moisture control: 

•	 Deflection: rain should be deflected  
	 so it avoids hitting the wall system, 	
	 and is effectively shed from the 		
	 system when it does; 

•	 Drainage: walls should incorporate a 
	 cavity behind the cladding, with  
	 drainage to the exterior in case any  
	 water does penetrate the cladding; 

•	 Drying: the wall system must  
	 anticipate the possibility of moisture  
	 being absorbed into the wall, and 
	 provide safe storage until this moisture 
	 can dry to the exterior. The design 
	 must provide a drying time that is less 
	 than the safe storage time (the wall 
	 must regularly dry out); and

•	 Durability: the materials must be  
	 able to endure the safe storage 
	 requirements, and must perform  
	 their function without excessive 		
	 maintenance, repair or renewal. 

A building’s envelope is one of the most important  
elements in ensuring comfort.



Energy Flow through a Window
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Air Leakage Control 

Building envelopes must control  
the leakage of air between interior 
and exterior spaces to ensure 
occupant comfort (loss of heat, 
prevention of drafts), as well as 
to resist condensation inside the 
wall. The envelope must perform 
consistently through air pressure 
differentials that can be caused  
by wind, mechanical pressurization 
or stack effect (the movement of 
airin or out of a building due to 
temperature differences between  
the interior and exterior). An effective 
air barrier must consider:  

•	 Continuity

•	 Structural support (both directions)

•	 Impermeability to air flow

•	 Durability

•	 Constructability/quality assurance. 

Thermal Performance

Reducing heat loss directly relates 
to maintaining energy efficiency. 
An effective envelope therefore 
plays an important role in achieving 
the building’s energy performance 
targets. Buildings at SEFC were 
expected to achieve thermal 

performance of R-16 (net) within 
walls and an R-value of 2.4 (net)  
for the complete window system. 
The ratio of wall to window was  
a consideration in developing good 
thermal performance, as large 
windows are valued by tenants but 

reduce energy efficiency. In addition, 
placement of the insulation within 
the wall assembly has a significant 
impact on its thermal performance, 
as described on the following pages. 

The primary role of the building envelope is to 
separate different environments.  
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BUILDING ENVELOPES EXTERIOR INSULATED WALL ASSEMBLIES 

Energy efficiency in the Olympic Village is greatly enhanced by a decision 
to use an approach to insulating and cladding that is not yet widely adopted 
in mainstream building. All new buildings in the Village have implemented 
“exterior insulated wall assemblies” – meaning the insulation is wrapped 
around the outside of the buildings’ moisture barriers. 

“There’s a continuous moisture/vapour membrane around the whole building, 
and then you have the insulation all on one plane outside that,” says Dave 
Fookes of Morrison Hershfield. Fookes is the envelope engineer for the entire 
Olympic Village site. 

Typical wall assemblies intersperse insulation between a building’s steel 
studs, then wraps the moisture barrier outside this stud-and-insulation layer. 
This uses the 3.5 inch space occupied by the studs, maximizing the floor 
space ratio and endearing the system to developers who seek to market the 
most space possible. However, interior insulation between the studs is not 
as effective resulting in a building that is less energy efficient - and can have 
negative impacts on durability. 

“Most buildings have three-and-a-half inches of insulation between the studs 
[the studs themselves are a thermal bridge],” says Fookes. “At the Olympic 
Village, there is four or five inches of continuous insulation [not interrupted 
by studs], which will provide better performance.” Fookes explains that metal 
studs that touch the exterior membrane also conduct cold into the warm 
interior space, creating a risk of condensation inside the wall. “The exterior 
insulated approach allows you to keep all the interior components of your 
wall warm and dry – and your living space at a more constant temperature. 
You reduce the risk of condensation and corrosion of your wall stud fasteners 
– a potential failure point.” 

Fookes says exterior insulated wall assembly construction may cost a 
bit more, primarily due to installation logistics (and contractors unused 
to the system). Reduced operating costs and reduced risk of wall failure 
(as happened with many leaky condos) can be expected to more than 
compensate for any upfront costs over time. 

Top: Section of exterior insulated wall assembly shows insulation wrapped around building outside the studs.
Bottom left: Exterior insulation prevents thermal bridging (metal studs becoming cooled and leaking heat to the outside). 
Bottom right: Exterior insulated rainscreen wall assembly being installed at Olympic Village. 
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Dave Fookes
Morrison Hershfield

A materials engineer previously 
employed in construction, Dave Fookes 
developed an expertise in building 
envelope materials. This led him to work 
with Morrison Hershfield, a respected 
envelope engineering firm. 

“I decided rather than be on the contract 
side, I’d go to the design side,” says 
Fookes. “Contracting is always about 
money – you might have a better idea but 
if it costs 10 cents more the other guy 
will get the contract. I wanted to help 
solve problems and come up with new 
solutions instead.”

As the envelope engineer of record for 
the entire Olympic Village, Fookes has 
had plenty of opportunities to do just that. 
Multiple contractors had to learn exterior 
insulated wall assembly while using a 
variety of claddings and incorporating 
elements that pierce the membrane, such 
as sun shades. 

“It’s been rewarding to work on this 
project,” says Fookes. “The City wanted 
a high profile project with high levels 
of performance using newer ideas. So 
they’ve been open to trying things, and 
quick to make decisions. 

“I think this project will demonstrate 
what can be done in terms of building 
performance and durability – it has helped 
raise the bar.”

To municipal planners and developers, to negotiate appropriate adjustments 
to floor space ratio (FSR) requirements for new developments, to encourage and facilitate the application of 
exterior insulated wall assemblies (which require a thicker wall), to improve durability, moisture performance and 
energy efficiency across all new building stock. 

CHALLENGE
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With so many contractors and sub-trades 
involved, and with the City’s goal of making 
this a real demonstration project, many 
people became more familiar with building 
envelope technologies. Education was 
definitely part of the project – everyone 
learned from each other.  Dave Fookes

Keith Panel Systems’ “System A” rainscreen wall underwent rigorous testing before 
it was installed, to ensure it will perform as expected. At left, a test section of wall is 
subjected to hurricane force winds and water from an airplane engine. 

“We built several sections of wall at the testing facility in Coquitlam,” says Doug 
Dalzell of KPS (profile, page 37). “The tests included seismic racking, dynamic water 
penetration, and a rainscreen evaluation. It’s very comprehensive.” A custom application 
of System A was installed on the twisting façade of Olympic Village Parcel 4. 



36

BUILDING ENVELOPES MATERIALS

 “What was the challenge? 
It was a huge project 
with strict budget and 
schedule constraints, but 
the world was told that 
these buildings would be 
‘state of the art’ – so we 
all accepted the challenge 
to get them to that level.”
Doug Dalzell

A variety of insulation and cladding materials were used throughout the Olympic Village site. 
These include: 

ROCK + SLAG MINERAL 

WOOL INSULATION (ROXUL)

•	 Manufactured in BC

•	 Consists of basalt rock and recycled 	
	 Steel slag, with a minimum 40% 		
	 recycled content

GREEN ROOF

•	 A growing medium, planted over  
	 a waterproofing membrane and  
	 structural support.

FRITTED GLASS

•	 Glass with enamel image fired onto  
	 surface

•	 Allows durable colour options

MASONRY

•	 Brick, limestone

SWISSPEARL

•	 Fibre reinforced cement panel  
	 available in wide variety of colours

•	 Durable, low-maintenance

ZINC

•	 Known for durability, longevity and  
	 low maintenance

 ALUCOBOND, REYNOBOND

•	 Metal composite sheet materials  
	 with durable finishes

•	 Can be shaped to suit varied 		
	 architectural applications 

•	 Low maintenance
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Keith Panel Systems

Keith Panel Systems (KPS) is a North 
American leader in the design, 
manufacture, and installation of 
rainscreen wall systems. Doug Dalzell  
and Garry Wong established the company 
as part of the Keith Group in 1986.  
KPS now employs 160 people, with the 
head office and manufacturing facility 
located in North Vancouver. 

“Our business is always challenging,” 
says Dalzell. “We are the last people  
on the façade, so we have to manage  
the accumulation of tolerances that occur 
during the construction process. In  
the end, our job is to make sure the 
project ends up looking as it was 
originally conceived. Sun, wind, and  
rain beat on the building envelope –  
these walls must perform on many levels, 
so they have to be done right.”

Architects utilized Alucobond and 
Swisspearl as their materials of choice 
for the Olympic Village. These products 
provide aesthetic value, low maintenance 
requirements, and high longevity  
ratings. In addition, the panel systems 
provided by KPS incorporate pressure 
equalized rainscreen technology.  
“Overall, very innovative and properly 
handled design has been implemented 
in all aspects of the Olympic Village,” 
he says. “I think at the end of the day 
everybody is going to be proud of what 
they’ve done.” 

Testing 

Choosing Materials for Sustainability 

The longevity of building systems and materials is 
an important element of sustainable building design. 
Buildings that require substantial maintenance or repair 
over their lifetime consume more resources than  
those that endure the elements and manage human 
activity with little upkeep. 

One method of considering the sustainability of  
building design is to assess the embodied energy in  
the materials used, factored over the expected lifespan  
of the building. Embodied energy includes the energy 
required to extract and transport raw materials, 
manufacture building materials, transport them to 
the site and install them – plus the additional “energy 
expense” of maintenance (i.e. powerwashing, painting), 
repair (replacing worn materials) and discard (or 
recycling) of end-of-life materials. 

Other key aspects in assessing the sustainability of 
building materials include:

•	 Travel method and distance – not just the distance travelled  
	 from extraction to installation, but the means (i.e. rail  
	 consumes fewer resources than truck);

•	 Reuse – reusing existing materials decreases resource  
	 depletions;

•	 Recycled vs. virgin – materials with a high percentage of  
	 recycled content help reduce the use of virgin resources;

•	 Adaptability, flexibility, ease of disassembly – materials  
	 that are adaptable for future uses, and easy to dismantle  
	 for reuse.

 
LEED Canada (Leadership in Energy and Environmental  
Design) offers one credit based on the durability of building 
materials chosen. 

Diagram charts the loss of performance (deterioration) over time and highlights the effects of maintenance 
and renewals. Durable design can save money over the long term.
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Millennium Group is an award-
winning Vancouver-based team of 
professionals and the developers 
of Millennium Water Olympic 
Village. They are renowned for 
their disciplined commitment 
to high quality architecture and 
luxurious design. At 1.4 million 
square feet, Millennium Water 
is the largest single-phase 
development in Canada. It is 
designed to be Canada’s largest 
LEED Gold neighbourhood and a 
leading model of how to build a 
sustainable residential community.
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The City of Vancouver prides itself 
as being one of the most livable 
cities in the world. The City has 
now also adopted the target of  
being the “Greenest City” in the 
world by 2020. Vancouver has 
received several awards for its 
various services and programs, 
including a United Nations (UN) 
award for Innovation in Public 
Service and being among the four 
inaugural cities invited to join the 
UN’s Carbon Neutral Network. 
To further support these goals 
Vancouver has spent over a decade 
in conceiving, and now developing, 
the South East False Creek Olympic 
Village as a global model for 
sustainable urban development. 

Metro-Can Construction  
(OV) Ltd.

Metro-Can Construction is among 
the top 50 general contractors 
in Canada and the top five in 
British Columbia. Focusing on 
turning visions into buildings and 
delivering value to their clients, 
Metro-Can has completed over 
280 institutional, commercial and 
multi-family residential projects. 
Since placing the first foundations 
on the Millennium Water project 
in June 2007, Metro-Can has 
proceeded to construct 10 LEED 
Gold buildings incorporating 540 
condominiums, 250 social housing 
units, 60,000 square feet of 
retail space and a LEED Platinum 
community and boating centre.

ITC Construction Group 

ITC Construction Group has 
proven capabilities in multi-unit 
residential, commercial and social 
housing construction projects. 
Established in 1983, they have 
successfully completed over 100 
projects for private developers 
and public initiatives in BC and 
Alberta. ITC is proud to be the 
General Contractor of the eight 
luxury waterfront towers at 
Millennium Water. These LEED 
Gold certified structures consist 
of 315 condominiums and will be 
complemented by 13,619 square 
feet of commercial/retail space at 
the ground level. Quality Counts.

Rennie Marketing Systems 

Rennie Marketing Systems 
(RMS) proudly leads the sales 
and marketing campaign for 
the residential component of 
Millennium Water. Led by Bob 
Rennie, RMS works closely as 
‘Millennium’s representative’ 
to bring to market the most 
innovative sustainable community 
in North America. Maintaining the 
project’s identity of environmental 
awareness, RMS utilizes eco-
friendly elements throughout 
the marketing campaign. RMS 
marketing objectives extend beyond 
sales achievements and include 
increasing global awareness of a 
new standard of development.
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Durante Kreuk  
Landscape Architects

Durante Kreuk is an award-
winning landscape architectural 
firm with over thirty years’ 
experience in the private and 
public realms of design and 
development. A broad perspective 
and diverse thinking are the 
key to creating a wide range of 
sustainable, people-focused urban 
places. At Millennium Water, 
the unique challenge of creating 
a sustainable neighbourhood 
through an integrated design 
process was both complex and 
rewarding. The result speaks  
for itself. 

Olympic International Inc. 

Olympic International creates 
comfortable, healthy and energy-
conscious indoor environments.  
As a manufacturers’ representative, 
they are committed to bringing 
the world’s most innovative and 
sustainable technology to local 
markets. The Millennium Water 
project utilizes radiant heating 
and cooling technology, which 
will substantially reduce energy 
consumption and system noise, 
increase available ceiling height 
and improve overall thermal 
comfort and indoor air quality.

Enerpro Systems Corp. 

Enerpro Systems Corp. are market 
leaders in intelligent energy 
management for new construction 
and infrastructure upgrades to 
existing buildings. Since 1996, BC’s  
only customizable energy 
management programs have been 
providing no-cost, full-service 
solutions that maximize efficiencies 
in energy and water use, reduce 
consumption and provide 
numerous economic benefits. 
This groundbreaking innovation has 
spurred a series of firsts in energy 
management, such as the ability to 
view a real-time display of all energy 
and water consumption within 1,100 
housing units at Millennium Water.

Keith Panel Systems 

Keith Panel Systems (KPS) 
is North America’s leader in 
the design, manufacture and 
installation of rainscreen wall 
systems. They are proud to be part 
of constructing Millennium Water. 
The wall systems installed by KPS 
will preserve the performance 
integrity of the exteriors, reduce 
the heating and cooling loads, 
provide an extended service life 
and are virtually maintenance 
free. Alucobond®, Swisspearl® 
and specialty glass are the quality 
exterior finish products featured 
on proprietary systems by KPS.

Wilco Landscape Westcoast Inc. 

Wilco has become expert in the 
construction and delivery of built 
landscapes. Offering project 
management and landscape 
construction services for civil, 
parks and development projects, 
Wilco is a leader in successfully 
delivering complex projects to its 
clients. Wilco thrives on diversity 
and challenges and seeks out 
projects that require the depth of 
experience and knowledge that 
they have accumulated through 
the vast array of projects the 
company has built throughout BC 
and Western Canada.
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Canada Mortgage and Housing 
Corporation

Environment Canada

Subscribe

Be part of this historic resource. Subscribe to The Challenge 
Series e-bulletin to follow the story of Millennium Water:  
The Southeast False Creek Olympic Village.

www.thechallengeseries.ca/subscribe

Next Chapter: Energy
Chapter Five will demonstrate the project-wide effort to reduce 
energy consumption. As buildings are a leading source of 
greenhouse gases in Vancouver, energy conservation is a focal 
point of the Olympic Village development. This chapter presents 
the integrated approach to energy systems at the neighbourhood, 
building and residential unit scale. Topics include sewer heat 
recovery, solar hot water, Net Zero building, radiant heating  
and cooling, and in-suite meters that encourage occupants to  
reduce their energy footprint.

Image Credits

front cover: Danny Singer, 2009; pages 02-03: 
Millennium Southeast False Creek Properties 
Ltd., 2007; page 05: Sarah Hay, 2009; pages 
06-07: City of Vancouver with illustrative support 
from Letterbox Design Group, 2009; pages 
08-09: #1,2,4,5,6 Sarah Hay, 2009; #3 Merrick 
Architecture, 2009; page 10: gBL Architects 
and Merrick Architecture, 2008; page 11: 
flickr.com/photos, #1,2 Leonardo Bonanni, #3 
Dean Melbourne, #4 Laurent SJ; page 12: gBL 
Architects, 2008; page 13: #1,3,4 Danny Singer, 
2009; #2 Roger Bayley, 2009; page 14: Millennium 
Southeast False Creek Properties Ltd., 2008; page 
15: #1-3 gBL Architects, 2007; #4-5 Danny Singer, 
2009; page 16: gBL Architects, 2008; page 17: #1 
gBL Architects, 2008; #2 Roger Bayley, 2009; #3 
Danny Singer, 2009; page 18: Merrick Architecture, 
2008; page 19: #1 Roger Bayley, 2009; #2 Danny 
Singer, 2009; page 20: Merrick Architecture, 2008; 
page 21: Roger Bayley, 2009; page 22: #1 Merrick 
Architecture, 2008; #2-5 Danny Singer, 2009; page 
23: #1 Millennium Southeast False Creek Properties 
Ltd., 2008; #2 Sarah Hay, 2009; page 24: Arthur 
Erickson; page 25: Nick Milkovich Architects Inc. 
2007–2009; pages 26-27: Arthur Erickson, various 
dates; page 28: Walter Francl Architecture, 2008; 
page 29: #1,4 Nick Milkovich Architects Inc., 2008; 
#2-3 Danny Singer, 2009; pages 30-31: #1 Roger 
Bayley, 2009; #2-4 Acton Ostry Architects, 2008; 
page 32- 33: Morrison Hershfield with illustrative 
support from Letterbox Design Group, 2009; page 
34: #1-2 Morrison Hershfield, 2007; #3 Keith Panel 
Systems, 2008; page 35: Danny Singer, 2009; page 
36: #1,3,6 Keith Panel Systems, 2009; #2,7 Walter 
Francl Architecture; #4-5 Roger Bayley, 2009; page 
37: Morrison Hershfield with illustrative support 
from Letterbox Design Group, 2009; back cover: 
Danny Singer, 2009.

Information Sources

pages 6-7: City of Vancouver Passive Design 
Toolkit, http://vancouver.ca/sustainability/building_
green.htm, http://vancouver.ca/sustainability/
building_green.htm; page 14: Millennium Water 
website, www.millenniumwater.com



F
R

O
N

T
 C

O
V

E
R

 A
rc

h
it

ec
tu

ra
l p

h
o

to
m

o
n

ta
g

e 
o

f 
S

E
FC

 in
 A

u
g

u
st

 2
0

0
9

 s
h

ow
s 

th
e 

co
m

p
le

xi
ty

 a
n

d
 

d
iv

er
si

ty
 o

f 
th

e 
b

u
ild

in
g

s 
th

at
 m

ak
e 

u
p

 t
h

e 
V

ill
ag

e.
  

B
A

C
K

 C
O

V
E

R
 In

 t
h

e 
h

ea
rt

 o
f 

th
e 

V
ill

ag
e,

 t
h

e 
co

n
st

ru
ct

io
n

 o
f 

b
u

ild
in

g
s 

an
d

 c
it

y 
in

fr
as

tr
u

ct
u

re
 

n
eg

o
ti

at
e 

th
e 

n
ar

ro
w

 r
o

ad
w

ay
s 

as
 t

h
e 

co
m

p
le

ti
o

n
 d

at
e 

d
ra

w
s 

n
ea

re
r.




