
 

Efficiency Vermont is a Registered Provider with The American 
Institute of Architects Continuing Education Systems (AIA/CES).  
Credit(s) earned on completion of this program will be reported to 
AIA/CES for AIA members.  Certificates of Completion for both AIA 
members and non-AIA members are available upon request.  
 
This program is registered with AIA/CES for continuing professional 
education.  As such, it does not include content that may be deemed 
or construed to be an approval or endorsement by the AIA of any 
material of construction or any method or manner of handling, using, 
distributing, or dealing in any material or product.  "
"
Questions related to specific materials, methods, and services will be 
addressed at the conclusion of this presentation. 
 

Learning Objectives!

•  Identify and communicate the basis for R-Values listed on product 

specifications and their limitations. 

•  Apply preventative approaches in designing and installing systems with 

potentially significant R-Value Losses 

•  Use research results presented to make better product, systems and 

application choices 

•  Support recommendations with real-life examples of various design choices 

considered 

R-value “Myth Busting” 
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What Impacts R-value of 
materials 

•  Density 
•  Material 
•  Temperature (FTC rule) 
•  Airflow 
 
•  Gas fill for some foams 

Fiberglass Batt 

EPS: 2 samples 

Insulation Material Types: Radiation vs Conduction 

Over 1/3 of heat flow IN a batt is radiation 
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Temperature 

R-value of batt varies by up to  
20% over typical temperature 
range 

Polystyrene Types, Density 

Different gases 

Some polyiso is not so great at low temperatures! 

Future products 

•  Vaccum panels: Depends on vacuum 
– R20-30/inch 
– VacuPor 

(Porextherm) 
•  Nanogel/aerogel 

– R12-20/inch 
– AspenAerogel 

Building Science .com 

Better Buildings by Design R-Value "Myth Busting" February 9, 2012

Straube © buildingscience.com 5 of 12



 

 

What affects R-value of walls? 

•  In order of potential performance 
impact 
1. air leakage 
2. thermal bridging 
3. temperature 
4. convection loops 
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Air Sealing 
Walls 

Most air leakage at 
• rim joist 
• windows 
• penetrations 
• bath rooms 

Foam filled stud space 

Building Science 2008  
Insulation and Thermal Bridges    No. 23/65 

Find the thermal bridge 
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Plan View @ rim joist/ floor 

Plan View @ wall 
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Testing 16” o.c. Framing with batt 
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Experimental Verification 

•  C518 tested each material used in wall 
sample at temperature being tested 

•  Therm predicts better than 5% of 
measured overall True R-value 

•  Will be testing more high-R walls in the 
future 
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Summary of results 

R29 

R13 

R19 

R21 

R35 
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BuildingScience.com 

•  Search “High-R Walls”  

42 

Internal Stack Effect & Insulation 

Hot air = light 

Cold air = heavy 

•  Gaps in batt insulation 
on both sides 
• Wrinkles inevitable 

Air gaps Batt 

Hot side 

Cold Side 
Common installation problem 
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Internal Stack Effect 
Cold or Hot Weather 

Hot air  
= light 

Cold air  
= heavy 

Result: Air Flow 

•  Gaps in batt 
insulation on both 
sides 
•  closed circuit 
•  energy cost 
•  cold surfaces 

Cool 
Side 

Hot 
Side 
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Brown and Bomberg 1993 

•  Defects in guarded hot box 
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Results 

•  Glass Fiber and Rockwool 

20% 30% 36% 

What affects R-value of walls? 

1.  air leakage 
–  +/- infinity, often 30% 

2. thermal bridging 
– 5-30% reduction w/wood 

3. Temperature 
- 10% reduction at high, 10% boost at low 
- Except some polysio 

4. convection loops 
– 10-30% reduction if present 

R-value 

•  Choose materials, but 
•  Design 
•  Construction 
•  Are the most critical 

•  All insulation is good. More is better. 
•  www.BuildingScience.com 

Course Evaluations!
In order to maintain high-quality learning experiences, please access 

the evaluation for this course by logging into CES Discovery and 
clicking on the Course Evaluation link on the left side of the page. 
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