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Insulation

What you know
1. Passive House design requires Continuous Insulation on 

all sides of a building.



Insulation

What you might not know
1. The average home has about (4) types of insulation which 

together constitute the Thermal Barrier.



Insulation

So many types!!
Rigid Roof Blown Cavity /

Cathedral

Rigid Wall Spray Foam Foam Board

Attic Fill



Considerations:
1. Application: Cavity v. Exterior

2. Cost

Insulation

source: buildingscience.com



More considerations:
3. R-value per inch

4. Ease of installation

Insulation

source: energy.gov



Still more:
4. Global Warming Potential (GWP)

5. Moisture Management

6. VOC Content

Insulation



Insulation

Modeling the insulation is easy, for each layer in 
an assembly just need:

1. R-value / inch

2. Thickness



Insulation

QA/QC on Site:



Insulation
QA/QC on Site – The Good:



Insulation
QA/QC on Site – The Bad & The Ugly:



Windows are dual function
1. Are part of the Thermal Barrier

2. Allow Natural Light and Wanted (or Unwanted) Solar Heat Gain

Windows



In the planning phase:
1. Control Exposure. 

2. Control Ratio of window to wall.

3. Provide shading on southern exposures.

Windows



Windows

Modeling Windows Thermal Performance is easy, just 
need the size and shape and:

1. Ucog

2. Uframe

3. PSIspacer



Modeling Windows Shading Performance is easy too, 
just need:

1. SHGC

2. Reveal Depth

3. Distance from edge 

of glazing to reveal

4. Shading Devices

Windows



But……Choosing the right product can be daunting

Frame and Sash
1. Clad Wood

2. Aluminum

3. Vinyl

4. Fiberglass

5. New Hybrid Frames

Windows

Glazing
1. Double vs Triple glazed

2. Gas Options Air, Argon, Krypton

3. Low E coatings

4. Spacer Selections



Other things to consider:
1. Cost

2. Durablility

3. Air Tightness

4. Strength

5. Appearance

6. Availabilty

7. Foreign or Domestic?

8. Service and Maintenance

Windows



The Phius Windows database can help….

Windows



…. But these reflect a very narrow set of the possible 
combinations of Window and glazing.

Windows



Common Pitfalls….
1. Windows are an integral part of the home but are often treated as a 

commodity product.

2. The industry is filled with salesmen trying to get orders but often 

lacks in “installation specialists”.

3. Installers often not trained in proper air sealing.

4. Industry seems to push for trained service technicians over well 

trained installers.

5. “Europeans do it better” mindset.

Windows



Take Away…..

There is no “Silver Bullet” Solution.

Windows


