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Fuzzy Solutions: 
Safe, High-performance Enclosures 

with No Foam

Dr John Straube, P.Eng.
Principal, RDH Building Science
Associate Professor, University of Waterloo
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Outline

• Why foam
• Alternate designs with no foam
• Walls
• Roofs
• Basements
• Retrofits
• Field measurements of performance
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Why foam?

• XPS, EPS, ccSPF, ocSPF, PIC
• Stiff, easy to handle
• Vapor resistant (most)
• Air resistant
• Water resistant
• Often cheapest
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Non-foam designs

• Often can use rigid stonewool
– stiff and strong boards depends on density
– stonewool is moisture tolerant

• But…
– Cellulose, straw, and batt need to be protected
– All fibrous insulation designs need to adjust for 

lack of vapor resistance
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Used for over 30 years

R-13 to R-40+

Exterior air barrier
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R-20 to R-40+

“Exterior” air 

barrier
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From: BSC, buildingscience.com
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•
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Resources
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Service wall
• Locates air (maybe vapor) membrane inside 

structure
• Harder to seal flexible unsupported 

membrane
Air control 

Water control 

Vapor
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Deep stud  w/service wall

•

Floor joist details will often degrade these values

Service space m
in 2.5”
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•

Floor joist details can degrade these values

Double stud
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Euro House    ..

• Well-insulated but 
risky

• Lots of complexity
• Challenging air barrier
• Continues 1980’s 

approach
• Hard won building 

science being ignored
From:Mid-Rise 2.0, 
Innovative Approaches to 
Mid-Rise Wood Frame 
Construction. Canada Wood 
Council
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•

From:Mid-Rise 2.0, Innovative 
Approaches to Mid-Rise Wood Frame 
Construction. Canada Wood Council
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Best practise

From: BSC, buildingscience.com
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From: BSC, buildingscience.com
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ROOFS
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Building Science 2008 

Ventilated Attics

R60-75 economically available

or spray foam seal 
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“Traditional” Unvented Roof

•
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Insulating 
Sloped & 

Compact Roofs

New Challenges:
- Getting to higher 
R-values (R-60 to R-100+)
- Roof Venting
- Air Barrier & Air 
Permeable insulation
- Constructability & 
Thickness
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Cathedral ceilings

• Strap- and counter-strap allows ventilation 
even around valleys, dormers etc
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Low-slope Roof Assemblies

Wood-framed 
Insulated Low-Slope 
Roofs

Exterior Insulated+ 
(conventional or 
inverted/PMR)
• Best durability but most 

expensive
• Some challenges with 

more layers of insulation 
& detailing

• Simple design

Deeper Joist/Truss –
(vented or unvented) 
Least durable but least 
expensive
• Simple design
• Standard details with 

deeper structure

Split Insulated 
(unvented)
• Decent durability
• Moderate cost
• More complex design

Conventional

Inverted/PMR

Vented 
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Doing it right 
Hidden rain shedding

Courtesy Cosella-Doerken

Lapped rain shedding

Primary air-water
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Unvented roof

• Similar to wall design
Air control 

Water control 
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Exterior insulation, roof underlayment
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BASEMENTS
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•
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RETROFIT
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•
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• Tight contact: adhered or 
mechanically pressed

Smart vapor retarder
& convection suppressing
membrane (sealed & supported)

Attachment (impaling pin shown)

Steel stud service
distribution space

Painted GWB interior finish

Continuous seal to 
solid floor

Semi-rigid stonewool insulation

Fluid-applied air-water barrier (vapour permeable)
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Fluid-
applied
Air-water 
barrier

rockwool

Partitio
n wall
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•
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FIELD STUDY
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U of Waterloo Field study

• Assess high R-value walls of future
• Moisture performance

– Risk of condensation?
– Tolerance to wetting (drying)?

• Included all fibrous solutions
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R-values

• Four fibrous insulations
• Walls 5 & 6 have no 6 mil poly vapor barrier
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I-joist  w/cellulose

Rockwool sheathing

Double-stud w/cellulose
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Wall isolated from each other
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All walls installed

•
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Instrumentation

•
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Results

• Measured for over two years
– Currently undergoing spring rain wetting
– Drill down on drying performance

• More results will be developed
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OSB Sheathing Temperature 

•

49

N1-TEIM 
N2-TEIM
N3-TEIM
N5-TEIM 
N6-TEIM 
N7-TEIM 

Te
m

pe
ra

tu
re

 (C
)

−25

−20

−15

−10

−5

0

5

10

1 2 3 4 5 6 7 8 9 10 11
Jan - 2014

Stonewool & XPS

polysio

Datum, double 
stud I-joist

49



2020-02-07

25
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Calibrated Air leak
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Air Leakage
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Calibrated water leak
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Water leakage
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Building Science

Thank you!

SEE US ON THE WEB

Building Science
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