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B JELD'WEN Overview |-

JELD-WEN -

=  Who we are?
=  What we do?

How we got here?
=  From Super E to Net Zero
» CHBA & Building Knowledge

The Study

» The Theory

=  Window Optimization
» The Modeling

The Results
Impact of Fenestration on Building Envelope
= The Tool
» Choosing the right glass package
= Cost optimization — initial and operational
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B JELDWEN JELD-WEN: Who we are! [

Top 10 “Must Have” Home Features

Overall
<1. Walk-in closets>
2. Energy efficient appliances WANT /\/EED

3. Overall energy efficient home Y
(High-efficiency Windo®
5. Kitchen islands MUST HA V&

e —
q Linen closets >

7. Open concept kitchens

8. Large windows >

9. 2-Car garage A A\ige

@Walk—in pantry> 3 5232%‘2

™
© 2015 Avid Ratings Co. and Canadian Home Builders’ Association. All Rights Reserved. customers engaged




B JELDWEN JELD-WEN: Who we are! [
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B JELDWEN Operational Footprint in Canada |-

Edmonton 'Saskatoon \ St. Apollinaire
JELD-WEN CANADA } ° @ St. Henrl
m‘ Calgary ‘Winnipeg ?/erst
' Facility — - Ottawa
. Sales Centre Toron

Mampai?xing Manlﬁg(?truring — Distribution Corporate
- Wi..ma‘r’\éi,f.ﬂif,’,f?%i..work (Dngt;igﬂity) — Vancouver Millwork — Sales
— (United-l,:ggargﬁection) — Edmonton Millwork — Marketing
o St ApoIIin_aire I —  Amherst Millwork —  Customer Care
(DF Collection)
Interior Doors ~ —| Admin
Exterior Doors —
Allied Products —
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m JELD'WEN Our initiation to energy efficient |
homes

Super E Housing program — early 2000's

Canadi

CONTACT

f Super E.com

est une nouvelle norme d'habitation
es naturelles Canada (RNCan) qui a ses
mes a trés grand succés - la Norme R—
g de maisons performantes. Il utiise la
construction qui favorise la conservation
ion respectueuse de l'environnement, et

hdiens a base scientifique, Ressources
iété canadienne dhypothéques et de
al de recherches Canada travaillent avec
r d'habitation pour accélérer la recherche

Please choose your country

o) L]
Zzalw= English - United Kingdom

Super E® is a Registered Trade Mark of Her Majesty the Queen in Right of Can,
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B JELDWEN ENERGY STAR [

g

ENERGY STAR
HOMES

IIIIIIIIIIIIIIIIIIIIIIIII



YW

ELD"WEN

WINDOWS & DOORS

2007 —CMHC Equilibrium | A
Sustainable Housing

CMHC EQuilibrium™ Sustainable Housing Demonstration Initiative: Project Profile—EcoTerra™

Photovoltaic film
laminated to steel roofing

Heat recovered from the space
under photovoltaic roofing
supplies dryer, domestic hot
water and basement floor space

Triple-pane
argon filled windows

Air supply
to each room

Wastewater heat
recovery exchanger

Concrete materials
provide thermal storage

Summer
flow

Under-floor air circulation

Heat recovery ventilator

Geothermal well

Winter
flow

Figure 6—Cross-section of EcoTerra™, showing space and water heating technology
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m JELDTWEN 2013 Team Ontario DOE Solar |
Decathlon House

6t over all (19 teams)
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DM JELD'WEN 2014-2015 [

NRCan - Owens Corning EcoEnergy Innovation Initiative




YW

ELD"WEN

WINDOWS & DOORS

2014 — CHBA Net Zero Council | 4

Canadian
Home Builders’
Association

FOR IMMEDIATE RELEASE
December 11, 2014

CHBA ANNOUNCES MEMBERS OF
NET ZERO ENERGY HOUSING COUNCIL

An Action Plan for Net Zero Energy Housing in Canada Moves Forward

Ottawa, ON — On December 9, 2014 the CHBA Board Executive Committee approved the 2015 members of the Association’s
Net Zero Energy Housing Council (NZC). The NZC supports innovation in our industry with the goal of creating a market
advantage for builder and renovator members pursuing Net Zero Energy performance. The Council’s work will help to meet

the housing aspirations of Canadians, and renew Canadian leadership in high performance housing.

The CHBA is proud to ize the

Management Committee Members
Avalon Master Builder

Building Knowledge Canada
Coleman-Dias* Construction Inc.
Denim Homes Inc

Habitat Studio

Insightful Healthy Homes Inc
Landmark Group of Builders
Minto Group

ROC Fine Homes Inc.
Wrighthaven Homes Ltd.

Sponsor Members
Owens Corning Canada
All Weather Windows
Dettson Industries
Enbridge Gas Distribution
JELD-WEN of Canada

General Members
BASF Canada

Canadian Manufactured Housing Institute
Cosella-Dorken

Council of ICF Industries

EnerQuality

Icynene Inc.

Lafarge Eastern Canada

NAIMA Canada

Rheem Canada

Union Gas Limited

VELUX Canada Inc.

Builder/Renovator Members
Brookfield Residential
Corvinelli Homes Ltd.

Doug Tarry Homes

Effect Home Builders Ltd.
Naikoon Contracting Ltd.

1ding M k of the Net Zero Energy Housing Council:

BC Hydro North Ridge Development
Canadian Wood Council Quiniscoe Homes Ltd.
City of Calgary Sean

Sloot Construction Ltd.
Sonbuilt Custom Homes Ltd.
Steve Snider Construction Inc.

Academia Members
Nova Scotia Community College
SAIT Polytechnic GBT Access Centre

Ex-Officio Members

CMHC

NRCan CanmetENERGY

NRCan OEE

CHBA Board/Executive Committee
CHBA Manufacturers’ Council

CHBA Technical Research Committee
CHBA Canadian Renovators’ Council
CHBA Di Ce
CHBA National Marketing Committee

Consistent with the CHBA Strategic Priority to Advance Innovation, the mandate of this self-funding Council is to deliver
services that will support members’ voluntary adoption of Net Zero Energy (NZE) housing. Members were selected for their
demonstrated competence and experience in NZE or R-2000 Housing as well as their knowledge or capability in specialized
areas important to the advancement of NZE Housing.

ABOUT CONTACT
Since 1943, the Canadian Home Builders' Association has been "the voice of Sonja Winkelmann
Canada's residential construction industry"—one of the most vital and Director, Net Zero Energy Housing

enterprising industries in Canada. Representing more than 8,500 member firms Canadian Home Builders' Association
across Canada, CHBA members represent every part of Canada's housing 613.230.3060 x235

industry - home builders, renovators, land developers, trade contractors, winkelmann@chba.ca

product and material manufacturers, building product suppliers, lending

institutions, insurance providers, service professionals and others.

Hih
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Windows are bad...or are they? |

BRITISH COLUMBIA

Z ~“
&

« Membership
- BCBEC Foundation

- Home

- Building Research Committee
- Seminars

- 2011 BCBEC Conference &
AGM

Directors
« Links
- ContactUs

BUILDING ENVELOPE COUNCIL

Home >2011 BCBEC Conference & AGM

2011 BCBEC Conference & AGM
Building the Enclosure - Innovation and Transformation

Wednesday, September 21st, 2011
Fairmont Waterfront Hotel

900 Canada Place Way
Vancouver, BC

This one-day conference by the BC Building Envelope Council will focus on emerging trends
in building enclosure design, integrated energy efficient solutions, thermal performance and
regulatory issues. National and local experts will share lessons learned on themes such as
building enclosure impacts on the energy performance of new and retrofit buildings, design
considerations for wood-frame buildings, air barrier testing and commissioning of large
buildings, and reserve fund case studies.

2011 BCBEC Conference & AGM Information: @
(Updated August 16, 2011)

Conference Presentations:

Energy Efficiency and the Future of John Straube

Building Science University of Waterloo, Building Science
Corporation

Monitoring Results from 4 Allan Dobie

Equilibrium™ Projects - Lessons Canada Mortgage and Housing Corporation

Learned to Date

Energy Impacts of Envelope Andrew Pape Salmon and Rylan Nowell

Upgrades to Existing Houses BC Ministry of Energy and Mines, Energy Efficiency

Through LiveSmart BC Branch

12
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A more holistic approach |-

(| I.’f: //

...........

WALL ASSEMBLY COMPOMNENTS® RSl | R
4 |en=noraram oo | o7
2 |wei siding ino air space) o1 | oEz
3 |asphaizimpregnated paper’ oo | eoo
4 [71e" 11.9mm) 028 seathing o | osz
B [2% traming fiied with R2z bat @ 5 0. 244 | 1385
6 |roiyetiyene oo | aoo
7 |12 1127 oypsum boar oo | nas
B |fnisc 1 coatiatex primerand laex paint oo | oo
9 [interorairiim oz | neg

Efiective REI /R Value of Enbine Assembiy 2.89 1633

Centre of Cavity 317 R Valus 432 | 2452

REIIR ) 357 | 2200

—————— ||

MNot: \unmmmmm;mmmu
used In the assembiy, the thermal resistance vaiue, of long ierm thermal resistance
walue, where appiicabie, of that product s permitied o be used 25 reporied by the
‘Canadian Consiruction Maberiais Cenire (GCAEC] In fhe evaluation of such a product
hmummmcmmmzz.m
Miemibrans Breather Type.”

Reff = 16
R nominal insulation is
22

Courtesy of
CWC

13

PRIVILEGED AND CONFIDENTIAL



m JELD'WEN The Theory |

50% fenestration (R2)
50% wall (R20)

Window: R2 Window: R4 T
Wall: R40 Wall: R20

Courtesy of CLEB
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m JELD'WEN The study |

Canad BUILDING
Home Builders’ — KNOWLEDGE
Association CANADA INC.

House as a system approach
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m JEGDWEN We wanted to know |

1. How the WWR impacts overall total wall
effective R Values
(glazing plus opaque assemblies)

. Builder benefits

. Homeowner benefits

W N




m JELD'WEN Window Optimization for: |

1.0Occupant Satisfaction: Comfort,
Health (Relative Humidity --
Condensation ) Peace....

2.Energy Efficiency: New Codes,
Net Zero and beyond

3.Cost: First Cost & Total Cost

IIIIIIIIIIIIIIIIIIIIIIIII



II".“ JELD'WEN Thermal comfort is |

1.Air Temperature(Ambient)

2.Surrounding Surface
Temperature(MRT)

3.Humidity
4.Air movement-Drafts(Air Speed)

5.0ccupant Activity AND
Sensitivity(Metabolic Rate and Clothing )

ASHRAE 55...."Mean Radiant
Temperature”

http://comfort.cbe.berkeley.edu/

b
o
a
b

o

5
B
o
[
&
B
EE
EE.Z

i3
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m JEGDWEN Thermal comfort is |

N
,//5 “N\ ) "

=P4d KNOWLEDGE
Zone 6_7 CANADA INC

1m from glass, patio door
“Acceptable” room side glass threshold temp= 57F or 14C
Single, metal frame:

= Winter: 3000+ hrs of discomfort
= Summer: 300+ hrs of discomfort
Double , insulated

= Winter: 500+ hrs of discomfort
= Summer: 75+ hrs of discomfort
Triple: Low Solar:

= Winter: 0 hrs of discomfort

= Summer: Ohrs of discomfort
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m JELD'WEN Condensation Resistance |

* Humidity Control is a critical element of EE homes and buildings.

* We spend more time indoors and produce more moisture with our current
lifestyles

* One of the leading warranty calls dealt with by builders across N. America

* Optimum Relative Humidity levels are critical in homes and buildings

ASHRAE recommended idesl wintar humidity levels l

Virusas

Fungi

Mitas

Respiratory
Infactions
Allergic Rhinitis
and Asthma
Chemical
Interactions

Czones
Production

I
L1 10 20 30 I 40 50 G0 70 B0 o0 100

* Amarican Sociaty of Heating, Refrigerating, and Air Conditioning Enginears (ASHRAE)
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m JELD'WEN Condensation Resistance |

Conditions For
Window Condensation

100 Triple-pane with
a0 _two low-e coalings
L~

an T | Double-pane
. L
£ | A /isingle-pane
% 50 b : // /
E 0 .-ﬂ""'ﬂf.rf .ﬁ""ff
g 30 -

20 ,.--""f

10 p—

[—
i

8 R 8 ©° 2 R B 8 B 8
Qutdoor Temperature (°F)
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Choosing the appropriate glazing |

O QO —wmw —~+cCc O

Anatomy of an IG

22



m JELD'WEN Low Emissivity Glazings [

LOW-E

= Low-E is glass that has been coated with LOW-E 180

a low-emittance material N Designed for passive
'S > 4 solar gain applications

= Multiple Low-E types each having unique
characteristics

= |ncreases thermal performance
= Reduces UV rays

= Reduces fading LOW-E 366

Designed for the highest
level of low solar
control applications

» Reduces heating / cooling costs

= Low-E 180 & Low-E 366 standard options
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m JELD'WEN U-Values |

Certified for area indicated.

U Values measure Certifié pour les régions mduquees

e Thermal conductance ' '
Onerfy.

e Does not take into consideration SHGC or air ENERGY STAR
infiltration/exfiltration

Zones =123

ELIXWEN

WINDOWS DOORS

 The lower the number, the better J
VF - DF3103H Hyl:lrld Fixed

Casement/-Cl-arg-180
HK1-FIN NRCan-RNCan
NR5759-10316541-ES
L Measures total prOdUCt Eﬁ NFRC JEL-N-826-00321-00001

National Fenestration
Rating Council®

* Resistance (R) is the reciprocal of Conductance (U) CERTIFIED Py

NERGY PERFORMANCE RATINGS
PROPRIETES ENERGETIQUES

SOLAR HEAT GAIN COEFFICIENT
FACTEUR-L COEFFICIENT DE GAIN DE CHALEUR SOLAIRE

0.17 (U.S.I-P) | 0.97 (Metric/SI) 0.43

ADDITIONALBSRFORMANCE RATINGS
ATLO PLEMENTAIRE DES PROPRIETES

e R=1/0.17 =6.88 UL LcE AT EACE
0.54 0.10 (U.S./I-P) | 0.5 (Metric/SI)

ulictere stipelates that these ratings confosm o, procedus mbl:i-mnmgm;.ndfpdy»\am-mncm s arie chetirmined for a fhoed et o
gotal rondition and a specific product size, . NFR doss. net recommnd am oy product and does ot warrant the suitabidity of any product for any speciic use, Comult

U-FACTOR

e i.e.U-Value =0.97 w/m2= 0.17 btu/ft2-F

terature for aﬂm prodict performance miomation

|crsmmcmﬂmmmwmswwhﬂn\FKWtaa&ilIem\dmeﬂgwmolmmmles:l.u'ﬂ(scnlaﬂmmh
mmusu.lesd-u—m: s prodt spexifiques. NFRC p 7 okl por escung

u-rc;-r ahi b it et pour e indoomation e e w1 sub S wwwnfrr.urg

Condensation
Resistance

U-factor SHGC VT

Air Leakage

JEL-N-826-00321-

00001 07 0.43 054 b

Frame/Sash Glazing Gap

Manufacturer Product Code Gap Fill Grid | Divider | Tint

Type Layers . Widths

Fill 1: ARGJAIR (900100, Fil

1 180-arg-Clarg-180 AN 3 0.068(2),0.088(5) | 0.462,0462| 35D |, ARG/AIR (90/10)
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SHGC — Solar Heat Gain Coefficient

25

Ability for glass to absorb energy from
the sun

High solar gain helps in heating
dominated climates

* Helps reduce energy consumption
« Can lead to overheating

Low solar gain helps in cooling
dominated climates

* Helps reduce cooling loads

* Blocks out more visible light =
darker

SHGC |

Certified for area indicated.
Certifié pour les régions indiquées.

Zones =123 877

WINDOWS DOORS
VF - DF3103H Hybrid Fixed
Casement/-Cl-arg-180
HK1-FIN NRCan-RNCan
NR5759-10316541-ES
NFRC JEL-N-826-00321-00001

National Fenestration
Rating Council®

CERTIFIED

ENERGY PERFORMANGIRRTIN
EVALUATION DES PROJ S ENERGETIQUES

U-FACTOR SOLAR HEAT GAIN COEFFICIENT
FACTEUR-L COEFFICIENT DE GAIN DE CHALEUR SOLAIRE

0.17 (U.S./I-P) | 0.97 (Metric/SI) 0.43

ADDITIONAL PERFORMA - :
EVALUATION SUPPLEMENTAIRE DES PROP

VISIBLE TRANSMITTANCE AlR LEAKAGE
TRANSMISSION VISIBLE INFILTRATION D'AIR

0.10 (U.S.I-P) | 0.5 (Metric/Sl)

oceduses for detienining wheke prodect performance. NFRC ratisgs ane determined for a fhoed et of
ot recommend anry product and does not warrant the suitabidity of any product for any speciic use, Comult

procuit. Les coles dis NFRC sont établies sekon des
[ g

7 ot pour

www.nfrc.org
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DM JELDWEN ER [

ER

Certified for area indi=aiC
Certifié pour les régi<as indiquées.

* Energy Rating which considers U-Value, SHGC
and air infiltration/exfiltration

» Considers that windows absorb heat and help
diminish energy costs during heating season

Zones =123

ELIXWEN

WINDOWS DOORS
VF - DF3103H Hyl:lrld Fixed
Casement/-Cl-arg-180
HK1-FIN NRCan-RNCan
NR5759-10316541-ES
NFRC JEL-N-826-00321-00001

J

 Initially meant to compare how much energy a
window used versus another

National Fenestration
Hatnng Council®

CERTIFIED

* Always meant for smaller WWR (< 18%)

e Can lead to overheating in southern or western
exposure with higher WWR and no shading

ENERGY PERFORMANCE RATINGS
EVALUATION DES PROPRIETES ENERGETIQUES

U-FACTOR OLAR HEAT GAIN COEFFICIENT
FACTEUR-L COEFFICIENT DE GAIN DE CHALEUR SOLAIRE

0.17 (U.S./I-P) | 0.97 (Metric/SI) 0.43

ADDITIONAL PERFORMANCE RATINGS
EVALUATION SUPPLEMENTAIRE DES PROPRIETES

VISIBLE TRANSMITTANCE AIR LEAKAGE
TRANSMISSION VISIBLE INFILTRATION D'AIR

0.54 0.10 (U.S.I-P) | 0.5 (Metric/SI)

» Leads to the lowest energy consumption in GJ

Tl stipulates that thess ratings proceduses blﬂ-lmnnag aMo;.nd p(d mruance NFRC ratisgs ane determined for 2 fhed set of
A —— \un:imm a specific plndx\h i‘um'dul'.\'\cl onmend any product and does ol warrant the suitabdity of any product for any speciic use, Comuht
manfacturer’s iterature for other prodict performance information.

mcmﬂmmmwxemswwhﬁ\l‘xwt éablr km:;wmamm coles du NFRC sont établies sefon des.

 Not meant for MURBS

ia\su.lesd-nm ke prochut speifiquess. NFRC p 7 ool pour cting
wlsation qmmcn sile? b lmérat ot pour e information fur k et e 1t s o prekii, wwwnfrr.urg

26 PRIVILEGED AND CONFIDENTIAL



Condensation Resistance |

CONDENSATION RESISTANCE FACTOR

CR measures how well a window resists the formation of
condensation on the inside surface.

CR is expressed as a number between 1 and 100.

The rating value is based on interior surface temperatures
at 30%, 50%, and 70% indoor relative humidity for a given
outside air temperature of 0° Fahrenheit under 15 mph wind
conditions.

The higher the number, the better a product is able to
resist condensation

CR is meant to compare products and their potential for
condensation formation.

CR is an optional rating on the NFRC label.

World's Best

Window Co.
Sanasg "H00"
Casament

Wryd Sl o Friaes
Dotz ba Ghan=gpArgpen FillslLiw E
LBC.E-1-00001-00309

EMERGY PERFORMANCE RATIMNGS

U-Factor (U5 7 1P =olar Heal Cain Cosfioen
0.35 0.32

ADDITIONAL PERFORMANCE RATINGS

Wighla Traramilanca A Leskaga (LS (17
0.51 0.2

Condensmation Resislance

5 1
Lt i e Tl T Ao (i B AT O B i e i
preabucd pdormane. A retngn o
gt prosiuct men WA ot

i e By sedsd B S e g R petdy e
sy b o it i e
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B JELDWEN Window coatings & affects on CR [

JELD-WEN Windows & Dhoors

Willmiar Collection - Vinyl Casemeant Window Frama ER ]
Uicg U adge U frame U total Height assuming Mo Condensation
W/m2cC Wiimz2C Wi m2C Wm2C i SHGC 2 SHGCtotal  Air Leakage Resistance

O-mir-Cl 272 272 1.34 227 T 0.76 045 i9 46
180-arg-C 147 147 1.53 149 i 062 0.43 3z 60
180-arg-iB9 1.19 119 1.46 128 76 0.62 042 36 47
366-arg-Cl 135 136 155 142 3 027 0As 20 61
J66-arg-ila 11> 112 144 122 3 027 0AE 24 48
180-mrg-Cl-arg-180 0.7z oIy 143 099 i .56 038 4 T
366-arg-Cl-arg-366 069 065 147 004 73 022 016 29 78
LE1B0-arg-LELB0l-arg-isd 0.&7 67 148 004 76 0.53 036 40 62
LE3-mrg-LE]1 Bill-mrg-iEd 0El o6l 153 (R Tz 024 017 30 63
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m JELITWEN Window coatings |-

 Double Pane,
surface 4 LowE.

e Ask for
Condensation
resistance number

e Products work fine
when used in the
correct climate zone
e.g. Zone 4<
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DM JELDWEN =

Be careful of reliance on simple CoriRA EXNEBOY STAR dana foe siions oo seraciionce
ratings with higher efficiency
homes

= The lower Zone 1: <3500 HDDs

the U the Zone 2: 3500 to <6000 HDDs
better Zone 3: 26000 HDDs

= Consider

ENERGY STAR®
. PREE N [| ZONE 3
appropriate LS gﬁ% B zONE 2
SHGC to SX S

S

avoid over
heating

Window Company Ltd,
Prgte ) (penabo Cnarwre
Viey! fpse, tigde glate Low ¢ teatesy =0 72 5500
g ton W fled F Cartan, Gl « o VP

N0 YL

Wy s e e L R P el s L g Red
v (A sam § M v wy SAa T at b 3 Ve et 7

W e W— V) SR PR g e e

B hme v S W W PR gk b o e T me
. Lo e wn on o @ee @ mwgh.smd o) wanams - -

arfa CDA ASEL P 98 Lo ‘e LT PRa"wde peus oo W

B R WO A At Suid o Wre W G Jeeny A
Pl A WP W VRS S Ry W ST S —
B r ki e e el s -
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m JELDWEN Windows: What we now know... |

Amount of Glass in New Homes : More or Less?
2000 or before: 8 to 10%...
2010 to 2016: 12% to 17%....
2016 New product showing: 17% to 25%-+
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m JELDTWEN Windows: What we now know... |

Air Conditioning
Fastest growing peak load
Most costly electrical use in most
Canadian homes
Heat Gain Load determined
primarily by windows(40 to 50%
of cooling load In glass!)
Duct size is determined by
cooling load (not heating load) Iin
most new EE homes




The Study | -

Base
- 2x6 w/ R22
-  Dual Glazed Low-e

Program
- Hot2000 10.51
- 1400+ simulations

Costs:
- Local utility costs

Climate:
- Zone b,6,7a

ASHRAE Climate Zones for NECB 2011
Hestr) Degree Dapn
below 15°C

Zorw & <3000
Jore 5 3000 « 3 090
Zore 6 4000 « 4 50
Zore TA 5000 « S 040
Zorw 78. 6.000 « 0 060
Zorw § 3 7000

Canid
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m JELD'WEN The Archétypes |-
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m JELRDWEN Study Conclusions |

Effective R-value
Triple Glazing vs. R5 Sheathing

25
23 . i
ABOVE 13% Window-to-Wall Ratio
21 1 | USE Triple Glazing
S \
@ I e ;
= 19 R20 Batt + RS A.bwldlng W|th R22 batt walls and
% Double Glazing triple glazed windows has a Higher
= 3 < Effective R-value than a building with
— L .
@ 4o ®e4 ] \\\ | R20 batts walls + R5 sheathing and
o o
w s D double glazed windows
bt R22Batt  [®9e,
13 - . . el
o Triple Glazing Nee
2 oo
g 1 - sy
t -~ <l Jd L™ e g
- T~ - ‘o oo L ™
9 -..._-; ‘.oooo.....
- o % L ®o0e, ce e
7 L o o O B B B B B B O L B o I B i o o S
5 | 1 I i ] | | ] ] |
0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Window-to-Wall Ratio (WWR)
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JWR

36

ELD"WEN

WINDOWS & DOORS

Study Conclusion | A

Effective R-value
Triple Glazing vs. R10 Sheathing

25
\
\
23 ! ABOVE 20% Window-to-Wall Ratio
\ USE Triple Glazing
21 $
Fl R20 Batt + R10 e .
@ 49 R A building with R22 batt walls and
P Double Glazing ) . ]
2 5N triple glazed windows has a Higher
E 17 | ~ Effective R-value than a building with
% Tole L Mo R20 batts walls + R10 sheathing and
s 15 — :
E R22 Batt il l double glazed windows
1 . . [} ~
ﬁ 13 Triple Glazing Sle oL ] : <
2 ®e3
° | ..J'J ® 9
O 11 BN O
E B ‘oo, ®e,
- -l 1 L™ oe " .
9 """-..-.._ | ..'...00.....
z Trm=adi
5’? I - T L
0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Window-to-Wall Ratio (WWR)
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JW R

ELD'WEN Take advantage of growing WWR’s |

The greater the WWR, the more important choosing the right window
becomes for a builder.

In all homes(Zone 5-6) with WWR above 12.5% - Tripane windows
improve the effective R value of AG walls more than 2 x 6 wall with R 20 +
R5 exterior insulation

In all homes (Zone 5-6) with WWR above 20% - Tripane windows improve
the effective R value of AG walls more than 2 x 6 wall with R 20 + R10
exterior insulation

Low Solar Glass (366) can reduce Air Conditioning loads by up to 50%-+ / 1
to 1.5Tons +

Tripanes improve the effective R Value of envelope by

=At 15% WWR — Improvement of 16%

=At 20% WWR- Improvement of 22%

=At 25% WWR- Improvement of 24%

37
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II".“ JELRWEN Builder Roundtable |

Aug. 51" 2015

Large Volume Canadian Production Builders

IIIIIIIIIIIIIIIIIIIIIIIII



m JELRWEN Builder Roundtable |

Feedback:

— Facing aggressive Building Codes, new Volunteer program
targets and optional incentive programs.

— Had heard windows were becoming more important...But
couldn’t find any clear direction Or examples from anyone.

— Found report useful. Liked seeing “Key Conclusions”

— Found pricing estimates in line and accurate

— Recommend starting with comparisons to 1” and 2"of foam. This
IS the critical decision point as builders assess the new building
codes(9.36) and Energy Star program

— Noted Triple Pane units were “Less” than expected....

— Air Conditioning becoming “Normal” inclusion. Specifically on
Multifamily product
* AC loads are increasing each year. Clearly showing builders and

occupants the option of decreasing AC equipment costs and operating
costs through optimized SHGC .
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m JELRWEN Builder Roundtable |

Opportunities Checklist
1.Homeowner expectations are rising
2.Energy codes are advancing
3.TOTAL Cost is a better metric than FIRST Cost
4.Window areas are increasing
5.AC Is now normal in most new homes
6.Humidity Levels need to be maintained for

occupant health, comfort

7/.Select knowledgeable manufacturer partners.
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M JELRWEN The Challenge A

Translating knowledge into value!
- Value for our staff
- Value for our builders

- Value for our homeowners
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A JELDWEN Envelope Optimization Tool |

P

NERCE- L 4 & _— T R eld-Wen Menu = JELD-WEN Windoy

Accueil Compléments Acrobat = e S <
Menu
l ELDWEN@
— D - | Location  « ‘ Zone - | City - | HeatingDegreeDays_Low = ‘ HeatingDegreeDays_High  ~ | HeatingDesignTempCelsius | CuulingDesignTemi
i e e [ 1Toronto Met. 5 Toronto Met. Res., ON 3000 3999 -22.0
e i | 2 Ottawa 6 Ottawa, ON 4000 4999 -27:0
rostype Homes | 3 calgary 7A Calgary, AB 5000 5999 330
Fenestration Ratio
Wall Construction
Window Selection =
Jeld-Wen Study Data
-
4 i >

‘ Werr. num.

Made Formulaire

15:40
2016-01-17

Boite de r... Thermal L. JELD-WE...
| ) 1 |

42 PRIVILEGED AND CONFIDENTIAL



JW R

ELD"WEN

WINDOWS & DOORS

Example [

Tripane

D

Archetype Home
Fenestration Ratio (%)
Model

Zone

Wall Code

Wall Description
ModelLine

Glazing

Effective R-Value
Calculated Energy Cost
GHG Emissions (tonnes/yr)
Des Heat Loss (Btu/h)
Des Heat Gain (Btu/h)
Energy Consumed (GJ)
Total Operating Cost (S)

Zone:b

J

Jeld-Wen Study Data Compare

137

Single Detached Two Storey
15.0%

Standard

6

w1
2x6 @ 16" R22
Donat Flamand
366-arg-ClL-arg-366
12.4
$3109
11.212
42 532.33
18 196.94
140
53109

Natural Gas (0.2975 5/m3 xm3 )+ ( 12 mnth x 20 $/mnth)
Electricity (0.17 S/kWh x kWh ) + ( 12 mnth x 10.46 S/mnth)

ELIXyWEN

WINDOWS & DOORS

131

Single Detached Two Storey

15.00%
Standard
6

W1
2x6 @ 16" R22
Donat Flamand
Cl-arg-180
10.4
$3 370
11.983
46 439.23
27477.96
143
$3 370

«—
D — L
(_I_vaer GHG emmissions

Minimum Code
Window

Better Effective R Value
Lower Energy Costs

9281 BTU drop > % TON
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JW R

ELD"WEN

WINDOWS & DOORS

Example [

Better
Window

ID

Archetype Home
Fenestration Ratio (%)
Model

Zone

Wall Code

Wall Description
Modelline

Glazing

Effective R-Value
Calculated Energy Cost
GHG Emissions (tonnes/yr)
Des Heat Loss (Btu/h)
Des Heat Gain (Btu/h)
Energy Consumed (GJ)

Total Operating Cost ($)

Zone:7A

JEL*'WEN

WINDOWS & DOORS

Jeld-Wen Study Data Compar

327

Single Detached Two Storey
20.0%

Standard

7A

w1
2x6 @ 16" R22
Willmar
366-arg-Cl-arg-366
11.9
52648
11.441
48 445.56
14 167.21
145
$2648

Natural Gas (0.2024 $/m3 xm3 )+ ( 12 mnth x 36.72 $/mnth)
Electricity (0.1227 $/kWh x kWh ) + ( 12 mnth x 19.7 $/mnth)

324
Single Detached Two Storey
20.00%
Standard
7A
w3
2x6 @ 16" R20+R10
Willmar
180-arg-CL
11.4
$2914
12.34
50097.04
27 621.27
144
$2914

Better
Wall

Better Effective|R Value

Lower Energy {Costs
Lower GHG emmissions

13 000 BTU dijop =1 TON
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What does that mean for builders? |

Better windows
« A PO change — No learning curve
« Reduced Callbacks= $$$ savings

 Reduced risk of
condensation

* Increased comfort
e Quieter

« Reduced mechanical size = $$%
savings

Better walls

* Learning curve — additional
labour — thicker foundations =
+$$$

» Bigger mechanical systems =
+$$$ and consumer discomfort

 Increased Callbacks from
condensation and discomfort =
+$$$
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m JELD'WEN Conclusions |

1.If you haven'’t looked at triples lately, as a
builder, you need to!

2. If you need help on how to improve your
e customers comfort levels
e reduce your callback’s

Let’'s have the conservation
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m JELD'WEN Questions |

Questions?
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Providing Solutions for Builders
Thank youl!

'
»

L
Ibergeron@jeldwen.com %ﬁ
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