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Overview 

Current and Future Building Code 
Requirements for Wall and Window 
Thermal Performance 
Design Considerations for High R-value 
Wood-frame Wall Assemblies 
Window and Door Detailing 
Considerations 
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Building Enclosure Thermal 
Performance in Part 10 of BCBC 

Walls: min. R-20 insulation (ie 2x6s) 
°Effectively this provides ~R-15  

Window Thermal Performance in 
Energy Efficiency Act 

Low Rise: U-0.35 maximum 
High Rise:  
°U-0.35 maximum for all frames 

except aluminum 
°U-0.45 maximum for aluminum  
°Alternately ASHRAE 90.1 

compliance 

Recap: Current Energy Code Requirements « Part 9 
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ASHRAE 90.1 Energy Standard  
2004 British Columbia 
2007 City of Vancouver 
3 alternate compliance paths:  
°prescriptive (min. R-values) 
°building enclosure trade-off 
°energy cost budget 

BC Minimums 
R-11.3 effective wood-frame 
walls (i.e. R-13 in 2x4s) 

City of Vancouver Minimums 
R-19.6 effective wood-frame 
walls (i.e. 2x6 + ext. insulation) 

Recap: Current Energy Code Requirements « Part 3 
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Many North American Standards & Codes are currently reviewing 
and increasing minimum thermal performance requirements 

Enclosure (Wall, Roof, Window, Below-Grade) R-values typically 
need to increase to meet various energy consumption targets 
Improved understanding of effective R-values instead of nominal 
insulation values (account for thermal bridging) 

Various energy efficiency/green building programs: Passivhaus, 
Lcr Xcpm* JCCB cra, ¥nsjjgle rfc dpmlr³ 
Ugrfgl @A rfcpc gq _ 0.0. em_j md ¥lcr-xcpm pc_bw³ N_pr 7 lcu 
construction - with incremental code cycle changes to reach this 
goal 
Bgqasqqgmlq _pmslb ¥Clcpesgbc 6. Cosgt_jclr³ gl @A `w 0./0 

Future Building Code & Energy Standard Requirements 
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Energuide Number « is a rating system developed by NRCan 
and is calculated by Hot2000 software 

Based on a 0-/.. Qa_jc ugrf /.. `cgle ¥lcr-xcpm³ 
Scale is not linear & depends on all energy consumed in house 
Energuide 80 is considered excellent 
Asppclr @A@A gq ¥qsnnmqcb rm³ _afgctc Clcpesgbc 55 
Hot2000 smdru_pc gq _jqm `cgle snep_bcbµ 

What does this mean for window and wall performance?  
Need higher overall enclosure effective R-values 

 
Current BCBC (average 3000 ft2 house, 20% WWR ) ~ R-11 effective 
Energuide 80 levels (enclosure only) = R-16.5 to R-22.7  effective in BC 

What does Energuide 80 Mean? 
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Importance of Walls on Energuide 80 Rating 

>30% windows? 
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Importance of Windows on Energuide 80 Rating 
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Example Scenario: 
Average 3000 square foot, 2 storey house with basement in 
Lower Mainland, meeting Part 10 of BCBC  
Baseline House: 2011 Code Minimum Construction, EEA 
Windows (20% WWR) 
Future House: R-20 basement, R-40 walls, R-60 roof/attic  
°3 Window options (20% WWR) 
«U-0.35 (EEA compliant) 
«U-0.27 (high performance double) 
«U-0.17 (high performance triple) 

Impact of Window U-value on Home Energy Consumption 
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Higher performance mainstream windows will be 
necessary to meet overall whole house energy 
performance goals, including Energuide 80 

Maximum wall to window ratio can be constrained « need for 
triple glazing to offset higher WWR ratios for design flexibility 
Hard to design for Energuide 80 with U-0.35 windows (current 
EEA maximum U-value) 
 

Standard practice and detailing for windows will need to 
evolve for generally thicker and higher R-value wall 
assemblies in the future 

Multiple window installation options depending on 
flange/non flange, and preferred window placement 

Well, So What Does This Mean for the Window Industry? 
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Water Control 
Air Control 
Thermal Control 
Vapour Control 
 
Continuity of barriers  
Detailing at interfaces and details 
 

 

Fundamental Design Considerations for Walls 
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Generally greater sensitivity to moisture 
Colder assembly temperatures 
Less drying capacity (less heat flow) 
Less tolerant of air/water leaks (i.e. at windows) 

Use of rainscreen/strapping in all climate zones 
Improves drying capacity and detailing 
Many assemblies will need strapping anyhow for cladding 
attachment 

Alternate/new cladding attachment strategies 
Better use of provided insulation 
Intermittent & optimized for thermal performance 
Structural calculations/checks/tables 

Deep window rough openings « where to put the window? 
 

Trends with Higher R-value Walls 
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Insulation Placement & Moisture Considerations 

Interior 
Insulation 

Exterior 
Insulation 

Split  
Insulation 
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Foam insulations (XPS, EPS, Polyiso, SPF) are vapour 
impermeable 

Is the vapour barrier on the wrong side? 
Does your wall have two vapour barriers? 
How much insulation should be put outside  
of the sheathing? « More the better, but room? 

Rigid Mineral or Glass Fiber Insulation  
(Roxul, Fibrex etc.) are vapour permeable  
and can address these concerns 
Any foam sheathing is at a higher risk of moisture entrapment 
than typical 2x6 wall currently built (rain, air, initially wet) 
Vapour permeance properties of WRB and air-barrier also 
important 

Split Insulation Assemblies 
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Window Placement « ¥Innie³ mp ¥Msrgc³= 
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Increased home air-tightness typically results in higher 
indoor  RH levels - which can increase window 
condensation potential 

Mechanical ventilation systems relied upon for moisture 
control 
This may increase the potential for condensation on glazing 
units and window frames 
°Warm Edge Spacers 
°Triple Glazing 
°Durability of New Technologies? 
°Double glazing with surface#4 low-e coatings?  

 

Other Considerations 
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Surface #4 low-e coatings improve the 
double glazing U-factor from ~U-0.25 to 
~U-0.20 (R-5) 
Good for thermal performance « may allow 
the use of double instead of triple in 
existing window frames 
But « interior surface glazing temperatures 
_pc qgelgdga_lrjw pcbsacbµ 
Center of Glass Reductions: 

Surface 4 Low-e Coatings 

NFRC Values from LBNL WINDOW for several commercially available #4 surface low-e coatings 

IGU Type 
(triple silver soft-coat 
low-e on #2) 

Center of Glass  Temp . 
(NFRC Conditions) 
Clear      -  Low-e #4 

Center of Glass Temp. 
(Vancouver Winter) 
Clear      -  Low-e #4 

Argon Filled 13.3              8.5   16.1              12.6  

Air Filled 11.9              6.8 15.2             11.4 
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Effective R-values in range of R-20 to R-40+ possible with: 
Split Insulation 
Double Stud  
Exterior Retrofit: Larsen Truss 
Others: Vacuum Panels, ICFs, SIPs, 2x10, I-joist studs etc.  

 

Typical High R-value Wood-frame Wall Assemblies 
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Key Considerations: 
Exterior Insulation Type 
Cladding Attachment 
Sequencing & Detailing 

Heat Control: Exterior and Stud 
Space Insulation 

Air Control: Breathable House-
wrap/membrane on sheathing, 
sealants/tapes etc. 

Vapor Control: VB Paint, Poly at 
interior, sheathing? 

Water Control: Rainscreen 
cladding, WRB at surface of 
insulation & house-wrap/membrane 

Split Insulation Walls 
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Strategies to minimize thermal bridging (+ wall thickness) 
Intermittent Clips (i.e. low-conductivity spacers, stainless 
steel clips) 
Screws directly through strapping and insulation  
Brick Ties 
Truss Frame Assemblies 

Attaching Cladding Through Exterior Insulation 

l  k  



Medium Density Mineral Fiber (i.e. Roxul Rockboard 80) 

Attaching Cladding through Mineral Fiber Insulation 

UW/BSC 
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Split Insulation: Window Detailing 
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Window Detailing Already Available for Split Insulation 
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Key Considerations: 
Insulation Type 
Air-sealing 
Rainscreen detailing 

Heat Control: Double stud cavity fill 
insulation(s) 

Air Control: breathable House-
wrap/membrane on sheathing, poly on 
interior, tapes, sealants, (flash and fill?) 

Vapor Control: Poly at interior 

Water Control: Rainscreen cladding 
(new), WRB at house-wrap/membrane, 
flashings etc. 

Double Stud Wall Assembly 
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Double Stud / 2x8, 2x10 Window Detailing 
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Key Considerations: 
Insulation Type 
Air-sealing 
Truss Detailing at interfaces 

Heat Control: Original Stud Space 
and New Exterior Insulation(s) 

Air Control: House-wrap/membrane 
on sheathing, (flash and fill sprayfoam?) 

Vapor Control: Old poly at interior, or 
new sprayfoam or SAM on sheathing 

Water Control: Rainscreen cladding, 
WRB at house-wrap/membrane, 
flashings etc. 

Exterior Retrofit « Larsen Truss Assembly 
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Larsen Truss « Exterior Insulation  Window Detailing 
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