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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

Overview
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JELD-WEN: Who we are!
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JELD-WEN: Who we are!
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Super E Housing program – early 2000’s

Our initiation to energy efficient 
homes
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ENERGY STAR
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2007 –CMHC Equilibrium 
Sustainable Housing
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6th over all (19 teams)

2013 Team Ontario DOE Solar 
Decathlon House
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NRCan - Owens Corning EcoEnergy Innovation Initiative

2014-2015
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2014 – CHBA Net Zero Council
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Windows are bad…or are they?
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A more holistic approach

Reff = 16
R nominal insulation is 
22

Reff = 3.8
Courtesy of 
CWC



14 P R I V I L E G E D  A N D  C O N F I D E N T I A L

The Theory

Courtesy of CLEB
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The study

House as a system approach
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1. How the WWR impacts overall total wall 
effective R Values
(glazing plus opaque assemblies)

2. Builder benefits
3. Homeowner benefits

We wanted to know
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Window Optimization for:

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

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

3.Cost: First Cost & Total Cost
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Thermal comfort is

1.Air Temperature(Ambient)
2.Surrounding Surface 
Temperature(MRT)
3.Humidity
4.Air movement-Drafts(Air Speed)
5.Occupant Activity AND 
Sensitivity(Metabolic Rate and Clothing )

ASHRAE 55….”Mean Radiant 
Temperature”
http://comfort.cbe.berkeley.edu/
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Thermal comfort is

Zone 6-7: 
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: 0hrs of discomfort
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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
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Condensation Resistance
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Choosing the appropriate glazing

Anatomy of an IG
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Low Emissivity Glazings

 Low-E is glass that has been coated with 
a low-emittance material

 Multiple Low-E types each having unique 
characteristics

 Increases thermal performance

 Reduces UV rays

 Reduces fading

 Reduces heating / cooling costs

 Low-E 180 & Low-E 366 standard options

LOW-E 180

Designed for passive 
solar gain applications

LOW-E 366

Designed for the highest 
level of low solar 
control applications

LOW-E  
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U Values measure

• Thermal conductance 

• Does not take into consideration SHGC or air 
infiltration/exfiltration

• The lower the number, the better

• Measures total product 

• Resistance (R)  is the reciprocal of Conductance (U)

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

• R= 1/0.17 = 6.88

U-Values
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SHGC – Solar Heat Gain Coefficient

• 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
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ER

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

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

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

• Always meant for smaller WWR (< 18%)

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

• Leads to the lowest energy consumption in GJ

• Not meant for MURBS

ER
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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.
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Window coatings & affects on CR
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Window coatings

• Double Pane , 
surface 4 LowE.

• Ask for 
Condensation 
resistance number

• Products work fine 
when used in the 
correct climate zone 
e.g. Zone 4<
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 The lower 
the U the 
better, 

 Consider 
appropriate 
SHGC to 
avoid over 
heating

Zone 1: <3500 HDDs
Zone 2: 3500 to <6000 HDDs
Zone 3: ≥6000 HDDs

Be careful of reliance on simple 
ratings with higher efficiency 

homes
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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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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) in 
most new EE homes
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The Study

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

Program
- Hot2000 10.51
- 1400+ simulations

Costs:
- Local utility costs

Climate:
- Zone 5,6,7a
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The Archétypes
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Study Conclusions
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Study Conclusion
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1. The greater the WWR, the more important choosing the right window 
becomes for a builder.

2. 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

3. 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

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

5. 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%

Take advantage of growing WWR’s
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Builder Roundtable

Aug. 5th 2015

Large Volume Canadian Production Builders



39 P R I V I L E G E D  A N D  C O N F I D E N T I A L

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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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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The Challenge

Translating knowledge into value!

- Value for our staff

- Value for our builders

- Value for our homeowners
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Slide Content

Envelope  Optimization Tool
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Example

Tripane Minimum Code 
Window

Better Effective R Value
Lower Energy Costs

Lower GHG emmissions

9281 BTU drop > ½ TON
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Example

Better
Window

Better
Wall

Better Effective R Value
Lower Energy Costs
Lower GHG emmissions

13 000 BTU drop = 1 TON
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Better windows 

• A PO change – No learning curve 

• Reduced Callbacks= $$$ savings

• Reduced risk of 
condensation

• Increased comfort

• Quieter 

• Reduced mechanical size = $$$ 
savings

What does that mean for builders?

Better walls

• Learning curve – additional 
labour – thicker foundations = 
+$$$ 

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

• Increased Callbacks from 
condensation and discomfort = 
+$$$
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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

• customers comfort levels

• reduce your callback‘s

Let’s have the conservation

Conclusions
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Questions?

Questions
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Providing Solutions for Builders
Thank you!

lbergeron@jeldwen.com


