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University of Victoria - Cheko'nien  Passive House
Victoria, BC
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AGENDA

SOLVEIG REY BASc, CPHC

COMMERCIAL SALES
srey@cascadiawindows.com
778. 868.32589

CONTINUING EDUCATION PRESENTATIONSPEAKER INFO
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Mike Battistel
PRESIDENT - CASCADIA WINDOWS & DOORS

AGENDA: WHAT ARE WE LOOKING AT TODAY? 

Å Intro to Cascadia Windows & Doors 

Å Energy Demand and Window Impacts

Å Meeting the Passive House Windows Standard

Å Selecting Passive House Windows

ÅWindow U-values in the Real World 

AGENDA
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825 Pacific Passive House
Vancouver, BC
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INTRO TO 
CASCADIA WINDOWS & DOORS
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CONTINUING EDUCATION PRESENTATION

FIBERGLASS INNOVATION

COMMERCIAL & MULTI-FAMILY
Windows & Window Wall

Storefront Glazing

INSTITUTIONAL
Fixed & Operable Windows

Swing & Sliding Doors
Passive House Windows & Doors

THERMAL SPACER
Exterior Cladding Assemblies
Low-sloped Roofs & Soffits

INTRODUCTION TO CASCADIA WINDOWS & DOORS

BUILDING ENVELOPE TECHNOLOGY FIRM

§ƨƖШůŔƚƚŔŸŰШŔƚШƣŸШũĲċĬШ ŸƖƣőШ ůĲƖŔĦċќƚШƣƖċŰƚŔƣŔŸŰШƣŸШĲŰĲƖŊǃШĲŉŉŔĦŔĲŰƣШ
and durable building design.
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PASSIVE HOUSE PRODUCTS

FIXED WINDOW AWNING WINDOW HOPPER WINDOW

CASEMENT / TILT & TURN SLIDING DOOR SWING DOOR

INTRODUCTION TO CASCADIA WINDOWS & DOORS

2019
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Bush School Passive House
Seattle, WA

CONTINUING EDUCATION PRESENTATION

ENERGY DEMAND
& WINDOW IMPACTS
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HOW MANY 
PASSIVE HOUSE PROJECTS 

HAVE YOU BEEN A PART OF? 

POLL Ɖ PASSIVE HOUSE PROJECTS

ENERGY DEMANDS & WINDOW IMPACTS
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PASSIVE HOUSE PRINCIPLES

Image courtesy of 

Passive House Institute

ENERGY DEMANDS & WINDOW IMPACTS
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CONTINUING EDUCATION PRESENTATIONENERGY DEMANDS & WINDOW IMPACTS

SHIFTING TOWARDS PERFORMANCE
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CONTINUING EDUCATION PRESENTATIONENERGY DEMANDS & WINDOW IMPACTS

Care of: City of Vancouver + HCMA
Passive House Canada Conference 2024
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Bush School Passive House
Seattle, WA

CONTINUING EDUCATION PRESENTATION

MEETING THE 
PASSIVE HOUSE STANDARD
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THERMAL COMFORT & 
DRAUGHT PREVENTION

PASSIVE HOUSE WINDOW STRATEGY

HYGIENE
THERMAL 

PERFORMANCEAIR TIGHTNESS

MEETING THE PASSIVE HOUSE STANDARD
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PASSIVE HOUSE WINDOW STRATEGY

THERMAL COMFORT & DRAUGHT PREVENTION

ɡsi - ɡop ƭ 4.2K (7.6º F) 

ɡSI  = Average Int. Window Temperature
ɡOP  = Average Ambient Temperature

MEETING THE PASSIVE HOUSE STANDARD
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PASSIVE HOUSE WINDOW STRATEGY

HYGIENE

Image courtesy of 

Saga Magazine

MEETING THE PASSIVE HOUSE STANDARD
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PASSIVE HOUSE WINDOW STRATEGY

HYGIENE

AW ƭ 0.80
RELATIVE HUMIDITY AT SURFACE

AW = Relative Humidity

MEETING THE PASSIVE HOUSE STANDARD
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PASSIVE HOUSE WINDOW STRATEGY

HYGIENE

AW ƭ 0.80
RELATIVE HUMIDITY AT SURFACE

ɡsi - ɡe

ɡi - ɡe

ƚRsi =

ƚRSI  = Hygiene Factor
ɡSI  = Int. Cold Point 

ɡe  = Coldest Day Outdoor Temp.
ɡi  = Int. Ambient Temp. 

AW = Relative Humidity

MEETING THE PASSIVE HOUSE STANDARD
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PASSIVE HOUSE WINDOW STRATEGY

HYGIENE

Image courtesy of

Peel Passive House

*COLD CLIMATE

MEETING THE PASSIVE HOUSE STANDARD
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PASSIVE HOUSE WINDOW STRATEGY

AIR TIGHTNESS

0.6 ACH
MEASURED AT 50 PA

ACH = Air Changes / Hour

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

PASSIVE HOUSE WINDOW STRATEGY

Image courtesy of

Cascadia Windows & Doors

0.6 ACH
MEASURED AT 50 PA

AIR TIGHTNESS

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

Ug = U-value of the glass
Ag = Glazing surface area

PASSIVE HOUSE WINDOW STRATEGY

THERMAL PERFORMANCE

Ug

Ag

Ug  x  Ag

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

Uf = U-value of the frame
Af = Window frame surface area

PASSIVE HOUSE WINDOW STRATEGY

Uf

Af

Uf  x  Af

Ug  x  Ag
Ug = U-value of the glass
Ag = Glazing surface area

THERMAL PERFORMANCE

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

Uf = U-value of the frame
Af = Window frame surface area

PASSIVE HOUSE WINDOW STRATEGY

Lg

Uf  x  Af

Ug  x  Ag

ɰg = Glass edge coefficient 
Lg = Glass edge length

ɰg  x  Lg

Ug = U-value of the glass
Ag = Glazing surface area

ɰg

THERMAL PERFORMANCE

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

Uf = U-value of the frame
Af = Window frame surface area

PASSIVE HOUSE WINDOW STRATEGY

Linstall

Uf  x  Af

Ug  x  Ag

ɰinstall = Installed edge coefficient 
Linstall = Installed edge length

ɰg  x  Lg

Ug = U-value of the glass
Ag = Glazing surface area

ɰinstall

ɰg = Glass edge coefficient 
Lg = Glass edge length

ɰinstall  x  Linstall

THERMAL PERFORMANCE

MEETING THE PASSIVE HOUSE STANDARD



WINDOW OF OPPORTUNITY: 
Leveraging Passive House windows in commercial & residential buildings 26

CONTINUING EDUCATION PRESENTATION

Ag + Af

PASSIVE HOUSE WINDOW STRATEGY

Uf  x  Af

Ug  x  Ag

ɰg  x  Lg

ɰinstall  x  Linstall

Uw-install
(W / m2K)

THERMAL PERFORMANCE

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

Ag + Af

PASSIVE HOUSE WINDOW STRATEGY

Uf  x  Af

Ug  x  Ag

ɰg  x  Lg

ɰinstall  x  Linstall

Uw-install
(W / m2K)

0.85 W/m2K

THERMAL PERFORMANCE

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

CERTIFIED VS 
NON-CERTIFIED

PRODUCTS

PASSIVE HOUSE MODELLING

MEETING THE PASSIVE HOUSE STANDARD
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PASSIVE HOUSE MODELLING

MEETING THE PASSIVE HOUSE STANDARD

LOW-E 366 / 180

UW-0.8
STANDARD TRIPLE-GLAZED IGU / 

STANDARD WARM EDGE SPACER

FIXED WINDOW

LOW-E 366 / 180 / i89

UW-0.65
PREMIUM TRIPLE-GLAZED IGU / 

TRISEAL SUPER SPACER

FIXED WINDOW

NON-PASSIVE HOUSE 
CERTIFIED PRODUCT

PASSIVE HOUSE 
CERTIFIED PRODUCT
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PASSIVE HOUSE MODELLING

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

ADDITIONAL PRODUCT PHI INFORMATION

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

POLL Ɖ WINDOW CHARACTERISTICS

HOW FAMILIAR ARE YOU WITH 
HIGH-PERFORMANCE WINDOWS?

POLL т WINDOW CHARACTERISTICS
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CONTINUING EDUCATION PRESENTATION

DESIGN PERFORMANCE LIFESPAN VALUE

PASSIVE HOUSE STRATEGY

+ + =

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

WINDOW PRODUCT STRATEGY

SUMMARY OF GOOD WINDOW DESIGN

TRIPLE PANE
(GAS-FILLED 

& LOW E-COATINGS)

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

WINDOW PRODUCT STRATEGY

SUMMARY OF GOOD WINDOW DESIGN

WARM 
EDGE SPACERS

TRIPLE PANE
(GAS-FILLED 

& LOW E-COATINGS)

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

WINDOW PRODUCT STRATEGY

SUMMARY OF GOOD WINDOW DESIGN

MULTIPLE 
GASKETS

TRIPLE PANE
(GAS-FILLED 

& LOW E-COATINGS)

WARM EDGE 
SPACERS

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

WINDOW PRODUCT STRATEGY

SUMMARY OF GOOD WINDOW DESIGN

INSULATED FRAME
(LOW CONDUCTIVITY 

&/OR THERMAL BREAKS)

TRIPLE PANE
(GAS-FILLED 

& LOW E-COATINGS)

WARM EDGE 
SPACERS

MULTIPLE 
GASKETS

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

WINDOW PRODUCT STRATEGY

SUMMARY OF GOOD WINDOW DESIGN

MULTI-POINT 
LOCKING

TRIPLE PANE
(GAS-FILLED 

& LOW E-COATINGS)

WARM EDGE 
SPACERS

MULTIPLE 
GASKETS

INSULATED FRAME
(LOW CONDUCTIVITY 

&/OR THERMAL BREAKS)

MEETING THE PASSIVE HOUSE STANDARD
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WINDOW PRODUCT STRATEGY

SUMMARY OF GOOD WINDOW DESIGN

MINIMIZED 
FRAME AREA

TRIPLE PANE
(GAS-FILLED 

& LOW E-COATINGS)

WARM EDGE 
SPACERS

MULTIPLE 
GASKETS

MULTI-POINT 
LOCKING

MINIMIZED 
FRAME AREA

INSULATED FRAME
(LOW CONDUCTIVITY 

&/OR THERMAL BREAKS)

MEETING THE PASSIVE HOUSE STANDARD
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DESIGN PERFORMANCE LIFESPAN VALUE

WINDOW PRODUCT STRATEGY

+ + =

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

THERMAL CONDUCTIVITY (W/MK)

FIBERGLASS
0.30 Ɖ 0.15 w/mkALUMINUM

160 w/mk

STEEL
60 w/mk

STAINLESS STEEL
14 w/mk

GLASS
0.96 w/mk PVC / VINYL

0.19 w/mk

WOOD
0.15 Ɖ 0.10 w/mk

WINDOW PRODUCT STRATEGY

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

MATERIAL
MODULUS OF 

ELASTICITY
(GPa)

Steel 200

Aluminum 69

Fiberglass (polyester 

resin)
24

Wood, various 7 - 14

PVC/Vinyl 2.4 ς 4.1

WINDOW PRODUCT STRATEGY

STRENGTH & STIFFNESS

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

THERMAL EXPANSION COEFFICIENT - 10-6M/(MűC)

Neutral Expansion Contraction

Wood

FG

Alu

PVC

0.3x

0.7x

2.7x

5.8x

Glass 1.0x

SELECTING A PASSIVE HOUSE WINDOW

WINDOW PRODUCT STRATEGY
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CONTINUING EDUCATION PRESENTATION

THERMAL EXPANSION COEFFICIENT - 10-6M/(MűC)

Neutral Expansion

Wood

FG

Alu

PVC

Glass

WINDOW PRODUCT STRATEGY

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

THERMAL EXPANSION COEFFICIENT - 10-6M/(MűC)

Neutral Expansion Contraction

Wood

FG

Alu

PVC

0.3x

0.7x

2.7x

5.8x

Glass 1.0x

WINDOW PRODUCT STRATEGY

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

THERMAL EXPANSION ISSUES

THERMOSET VS 
THERMOPLASTIC

THERMOPLATIC CAN
PERMANENTLY DEFORM

VINYL WINDOW 

DIRECT SUNLIGHT + 
AMBIENT TEMPERATURE

MEETING THE PASSIVE HOUSE STANDARD



WINDOW OF OPPORTUNITY: 
Leveraging Passive House windows in commercial & residential buildings 47

CONTINUING EDUCATION PRESENTATION

DESIGN PERFORMANCE LIFESPAN VALUE

WINDOW PRODUCT STRATEGY

+ + =

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

IMPACTS OF 
SHORT LIFESPANS

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

LIFECYCLE COMPARISON

VITALMETRICS (IERS LLC.)

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

EMBODIED CARBON ANALYSIS

Images courtesy - Confidential

MEETING THE PASSIVE HOUSE STANDARD
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IMPORTANT FACTORS ABOUT EPD DATA

ASK 
FOR DATA

Embodied carbon data is 
becoming a key 

performance metric 
informing product 

selection. 

CHECK 
THE PCR

Different manufacturers 
used different Product 
Category Rules (PCR) 

(i.e. declared units, ISO 
standards, etc).

CHECK 
THE DATE

Environmental Product 
Declarations (EPDs) are 
valid for 5-years, then 

must be renewed.

CONFIRM
STAGE

Different manufacturers 
use different Lifecycle 

Stages for Environmental 
Product Declarations 

(EPDs). 

MEETING THE PASSIVE HOUSE STANDARD
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DESIGN PERFORMANCE LIFESPAN VALUE

WINDOW PRODUCT STRATEGY

+ + =

MEETING THE PASSIVE HOUSE STANDARD
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CONTINUING EDUCATION PRESENTATION

DESIGN PERFORMANCE LIFESPAN VALUE

WINDOW PRODUCT STRATEGY

+ + FLEXIBILITY=

MEETING THE PASSIVE HOUSE STANDARD
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Ken Soble EnerPHit 
Hamilton, ON

WINDOW OF OPPORTUNITY: 
Leveraging Passive House windows in commercial & residential buildings  |  Passive House Accelerator

CONTINUING EDUCATION PRESENTATION

U-VALUES
IN THE REAL WORLD
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CONTINUING EDUCATION PRESENTATION

GASTOWN 
CHILDCARE CENTRE
Vancouver, BC

Images courtesy of Acton Ostry Architects & Rikur Energy 

U-VALUES IN THE REAL WORLD т GASTOWN CHILDCARE CENTRE CONTINUING EDUCATION PRESENTATION

ARCHITECT
ACTON OSTRY ARCHITECTS

CONTRACTOR
HEATHERBRAE BUILDERS CO.

OWNER
CITY OF VANCOUVER

NON-CERTIFIED 
CONFIGURATION

SPACE 
CONSTRAINT
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CONTINUING EDUCATION PRESENTATIONU-VALUES IN THE REAL WORLD т GASTOWN CHILDCARE CENTRE CONTINUING EDUCATION PRESENTATION

Images courtesy of Cascadia Windows & Doors



WINDOW OF OPPORTUNITY: 
Leveraging Passive House windows in commercial & residential buildings 57

CONTINUING EDUCATION PRESENTATION

KEN SOBLE TOWER
ENERPHIT
Hamilton, ON

U-VALUES IN THE REAL WORLD т KEN SOBLE TOWER ENERPHIT CONTINUING EDUCATION PRESENTATION

Images courtesy of Intuitive / ERA Architects

ARCHITECT
ERA ARCHITECTS

CONTRACTOR
PCL CONSTRUCTION 

OWNER
CITY OF HAMILTON

BALCONY 
THERMAL BRIDGING

WINDOW SUPPORT 
THERMAL BRIDGING
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CONTINUING EDUCATION PRESENTATIONU-VALUES IN THE REAL WORLD т KEN SOBLE TOWER ENERPHIT 

Images courtesy of Intuitive / ERA Architects

CONTINUING EDUCATION PRESENTATION
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CONTINUING EDUCATION PRESENTATIONU-VALUES IN THE REAL WORLD т KEN SOBLE TOWER ENERPHIT CONTINUING EDUCATION PRESENTATION

Images courtesy of Intuitive / ERA Architects

8ƀ-1Ƃ
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CONTINUING EDUCATION PRESENTATIONU-VALUES IN THE REAL WORLD т PROJECT INNOVATION. PRODUCT INNOVATION.

PROJECT INNOVATION
PRODUCT INNOVATION
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CONTINUING EDUCATION PRESENTATION

COAL HARBOUR
PHASE 2
Vancouver, BC

Images courtesy of Henriquez Partners Architects/Vancouver School Board/City of Vancouver

U-VALUES IN THE REAL WORLD т COAL HARBOUR PHASE 2

ARCHITECT
HENRIQUEZ PARTNERS ARCHITECTS

CONTRACTOR
HEATHERBRAE BUILDERS CO. 

OWNER
CITY OF VANCOUVER

CONTINUING EDUCATION PRESENTATION

BALCONY 
THERMAL BRIDGING

LARGE 
OPENINGS
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CONTINUING EDUCATION PRESENTATIONU-VALUES IN THE REAL WORLD т COAL HARBOUR PHASE 2

Images courtesy of Cascadia Windows & Doors


