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Advanced Walls?
Average R/U Values

Prescriptive in code

“Additional Measures”

Thermal Bridging

Framing fractions 

WuFi analysis
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Climate Zones
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Choices – 2018 IECC
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A better view…
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2021 IECC Changes
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2021 IECC Addl Eff Packages

9



Addl Eff Packages
R408.2.1 Enhanced envelope 
performance

R408.2.2 More efficient HVAC 
equipment performance

R408.2.3 Reduced energy use 
in service water-heating

R408.2.4 More efficient duct 
thermal distribution system

R408.2.5 Improved air sealing 
and efficient ventilation system

The total building 
thermal envelope 
UA, sum of U-factor 
x assembly area, 
shall be less than 
95% of the total UA 
resulting from 
multiplying 
prescriptive U-factors 
by the same 
assembly area. 
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Advanced Walls

Advanced Energy (left) Paul Francisco (right)



Framing and wall designs
Primary framing and insulation considerations

Advanced 
framing

Staggered 
studs

Continuous 
insulation

Grade 1 
cavities



Advanced wall digest 
Three major wall types: 
1. Thermal break shear wall 

(Ex. P&B, Zip Walls)

2. Intermediate framing with 
exterior rigid insulation

3. 2x4 double stud walls (and 
staggered stud)



2018 and 2021 Prescriptive
Three major wall types: 
1. Thermal break shear wall 

(Ex. P&B)

2. Intermediate framing with 
exterior rigid insulation

3. 2x4 double stud walls (and 
staggered stud)



2021 Additional Measure
Three major wall types: 
1. Thermal break shear wall 

(Ex. P&B)

2. Intermediate framing with 
exterior rigid insulation

3. 2x4 double stud walls



Advanced Walls Research

NEEA Phase 1 Report

NEEA Phase 2 Report

DOE Extended Plate and Beam report

https://neea.org/resources/market-ready-high-performance-walls-phase-1-report
https://neea.org/resources/market-ready-high-performance-walls-phase-2-report
https://www1.eere.energy.gov/buildings/publications/pdfs/building_america/1439541.pdf


Thermal break shear wall



Extended plate and beam 
variation

Photos courtesy of US DOE and Home Innovation Research Labs



Performance
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Code challenges
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http://www.buildinginnovations.org/case-studies/case-studies-building-envelope/

http://www.buildinginnovations.org/case-studies/case-studies-building-envelope/


Intermediate framing with 
exterior rigid insulation

https://www.greenbuildingadvisor.com/article/calculating-the-minimum-thickness-of-rigid-foam-sheathing


Intermediate framing with 
exterior rigid insulation

https://www.greenbuildingadvisor.com/article/calculating-the-minimum-thickness-of-rigid-foam-sheathing


Intermediate framing with exterior 
rigid insulation

 
Photo from Small Planet Supply Photo from buildingscience.com 

https://www.greenbuildingadvisor.com/article/calculating-the-minimum-thickness-of-rigid-foam-sheathing


Performance
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2x4 double stud wall



Double Stud Wall



Staggered stud wall

Quail Homes and Performance Homes



Performance
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Performance
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Performance
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Performance
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Performance
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Windows Matter
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https://www.energy.gov/sites/prod/files/2014/11/f19/ZERH%20Update%20November%202014.pdf

https://www.energy.gov/sites/prod/files/2014/11/f19/ZERH%20Update%20November%202014.pdf


Windows Matter
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https://www.energy.gov/sites/prod/files/2014/11/f19/ZERH%20Update%20November%202014.pdf

https://www.energy.gov/sites/prod/files/2014/11/f19/ZERH%20Update%20November%202014.pdf


Framing and wall designs
Good wall for climate zone 4

 Intermediate framing details (maximize your insulation space)
 Minimum levels of continuous insulation
 Grade I blown insulation
 Air seal with insulation
 Minimum R-21 energy heel

INFRA-RED BLOWN INFRA-RED BATT



Framing and wall designs
Best wall for climate zone 4

 Staggered stud framing with blown 
insulation

 Tight construction
 Energy/raised heel trusses
 Moisture control in the building
 Panelized construction



Framing and wall designs
Good Wall for climate zones 5 and up

 Double wall or Staggered studs
 Rigid foam, rockwool or insulated siding as a potential add
 Radiant barriers when cooling loads exceed heating loads
 Medium density wall cavity fill



Framing and wall designs
Best wall for climate zones 5 and up

 Advanced framing, TGI framing, or Tstud
 Continuous insulation (R-7 to R-16)
 Tight construction
 Drainage plane
 “Perfect wall” alternative



Tstud
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https://www.tstud.com/

https://www.tstud.com/


Framing and wall designs
Key considerations on walls

 Walls with exterior insulation will require 
longer nails, washers when foam is 
outboard, and framing out around windows 
and doors

 In cooler climate zones, keeping the 
exterior sheathing dry, or capable of drying 
to the exterior is critical to building durability

 Advanced framing will require looking at 
hangers and integrating roof truss tie 
downs, and may necessitate 5/8" drywall 
for exterior walls



Coming soon!
TBS, CI exterior, and 
Double Walls to have Tech 
Fact Sheets containing:

Description
Benefits
Energy performance
Pricing
Trade's checklist
Challenges
Case studies/exterior 
support
Code application
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https://betterbuiltnw.com/assets/uploads/resources/NEEA_TRC_
TBS-Wall-Technical-Fact-Sheet_Final.pdf

https://betterbuiltnw.com/assets/uploads/resources/NEEA_TRC_TBS-Wall-Technical-Fact-Sheet_Final.pdf


Resources to enjoy
• https://betterbuiltnw.com/resources/advanced-framing-

debranded

• https://betterbuiltnw.com/resources/advanced-thermal-
enclosure

• https://betterbuiltnw.com/assets/uploads/resources/High-
Performance-Walls.pdf

• https://betterbuiltnw.com/assets/uploads/resources/Thermal-
Enclosure_Efficent-WallsAirtightness.pdf

• https://neea.org/resources/thin-triple-pane-windows-a-market-
transformation-strategy-for-affordable-r5-windows
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https://betterbuiltnw.com/resources/advanced-framing-debranded
https://betterbuiltnw.com/resources/advanced-thermal-enclosure
https://betterbuiltnw.com/assets/uploads/resources/High-Performance-Walls.pdf
https://betterbuiltnw.com/assets/uploads/resources/Thermal-Enclosure_Efficent-WallsAirtightness.pdf
https://neea.org/resources/thin-triple-pane-windows-a-market-transformation-strategy-for-affordable-r5-windows


Contact Info
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