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Full Scale Wood Framed Wall Testing in Pacific Northwest
Hygrothermal Performance Analysis of a Flow-through Wood Framed Wall Assembly
Project Overview
A hygrothermal analysis was conducted on multiple residential type wood framed assemblies in the
Pacific Northwest climate. The primary purpose of the study was to assess the hygrothermal
performance of a flow-through assembly using vapor permeable ROCKWOOL™ stone wool
insulation. The secondary purpose was to compare the hygrothermal performance of two residential
type assemblies using kraft-faced fiberglass; with one using vapor permeable stone wool exterior
insulation and the other using a vapor semi-impermeable XPS as the exterior continuous insulation.
The study took place over the course of 2 years, initiated in January 2015 and concluded in February
2017, at the Vancouver Field Exposure Test Facility in Coquitlam, BC. The research was led by RDH
Building Science Laboratories (RDH), supported by Gauvin 2000 Construction Ltd.

Test Assemblies Description
The study can be divided into 2 phases, where
different interior vapor control layers are assessed.
The phases were completed consecutively, using
the same test walls; where Phase 1 was 18 months
in duration and Phase 2 was 8 months.
The stone wool assembly in Phase 1 consists of a
½” interior drywall, 2 x 6 wood stud substrate with
R22 ROCKWOOL COMFORTBATT®, ½” oriented
strand board sheathing, SBPO housewrap (i.e.
Tyvek) exterior water resistive barrier, water vapor
permeable 1.25” (30mm) R5 (RSI 0.88)
ROCKWOOL COMFORTBOARD™ 80 exterior
continuous insulation and fiber cement lapped
siding. The primary vapor control layer is the latex
paint (Class III1) on the interior drywall.
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In Phase 2, the stud cavity insulation was swapped
to an R21 kraft-faced fiberglass. In this assembly,
the kraft-facing (Class II) acted as the primary
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Figure 1: Schematic wall section Wall 1a, including
monitoring equipment location and sensor types.

Building codes have grouped materials into 3 classes of vapor permeance – Class 1 (<0.1 US perm), Class II
(0.1 – 1.0 US perm) and Class III (1.0 – 10 US perm). For more information on understanding vapor retarders,
refer to the ROCKWOOL Vapor Diffusion Guide.
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vapor control layer. The purpose of changing the primary vapor control layer was to assess the
hygrothermal performance of an assembly using stone wool exterior insulation in-line with the typical
residential construction practices of including an interior vapor retarder and compare it to that of an
assembly using semi-impermeable XPS exterior continuous insulation.
Table 1: Wall Assemblies Description - Phase 1 & 2
Phase 1
Wall 1a – ROCKWOOL™ (RW)
Assembly

Phase 2
Wall 1b – ROCKWOOL™
(RW) Assembly

Wall 22 - XPS Assembly

A

Interior Finish

1/2" drywall + paint

1/2" drywall + paint

B

Vapor Control

latex paint (Class III)

kraft facing (Class II)

C

Thermal Insulation

R-22 ROCKWOOL
COMFORTBATT®

R21 kraft-faced fiberglass

D

Framing

2 x 6 wood stud

2 x 6 wood stud

E

Exterior Sheathing

1/2" oriented strand board

1/2" oriented strand board

F

Membrane/Drainage Plane

SBPO housewrap

Continuous Exterior
Insulation

R-5 ROCKWOOL
COMFORTBOARD™ 80
[> 30.0 US perm]

H

Drainage Space

½” x 3” plywood furring

½” x 3” plywood furring

I

Exterior Cladding

fiber cement lapped siding

fiber cement lapped siding

G

SBPO housewrap
R-5 ROCKWOOL
COMFORTBOARD™ 80
[> 30.0 US perm]

R-5 XPS
[~1.0 US perm]

Methodology
The assemblies are located on both the North and South orientations of the test facility. Each test wall
was outfitted with a series of temperature (T), relative humidity (RH), and wood moisture content (MC)
sensors; and continuously monitored throughout the full testing period. Main sensor locations were
selected to monitor the critical layer within the assembly and include both the interior and exterior side
of the OSB sheathing, at the top, middle and lower part of the test panel. For wood framed assemblies
that incorporate both interior and exterior insulation, the exterior sheathing layer is the critical layer
within the assembly as it acts as the first condensing surface3.

2

RDH was concurrently monitoring a wood framed assembly with kraft-faced fibreglass insulation between the
studs, and extruded polystyrene (XPS) as the exterior continuous insulation. While this assembly was not part of
the study initiated by ROCKWOOL, the data collected for this assembly was made available for comparison by
RDH.
3 To learn more about dew point and potential for condensation within a wall, refer to the ROCKWOOL Vapor
Diffusion Guide.
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To determine the relative drying potential of the assemblies, wetting systems were installed below
mid-height on the exterior side of the OSB sheathing (behind the SBPO water resistive barrier) and
directly opposite on the interior side of the OSB sheathing. A total of 6 wetting events occurred
throughout the test period, both in summer and winter conditions to address both inward and outward
drying; all of which consisted of injecting 1.5 ounces (45 mL) in the morning and afternoon for 5
consecutive days.

Results
To assess the performance of the assemblies, the moisture content and relative humidity levels were
analyzed at the OSB sheathing as it is the critical layer for potential condensation within the assembly.
Generally, under normal conditions, to minimize risk of failure and mold growth wood sheathing should
have peak MC levels below 20% and RH levels below 80%4.
In Phase 1, under normal operating conditions5, the stone wool assembly Wall 1a experiencing
adequate RH and MC levels at the OSB sheathing. Overall the North orientation experienced slightly
higher RH in comparison to the South orientation, noticeable in the winter months which has a lower
solar exposure and drying potential.
Relative Humidity [%] at Exterior Sheathing - North & South
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Figure 2: North and south
orientation comparison of
measured relative humidity
[%] at exterior side of
sheathing between fluidapplied water resistive barrier
and insulation (positioned at
80” from bottom of wall
panels) for Wall 1a.

Reference: Smegal, Jonathan, Graham Finch, Alejandra Nieto, and Chris Schumacher. “Comparing the
Enclosure Wall Performance of Low-Permeance Exterior Insulation to High-Permeance Exterior Insulation in the
Pacific Northwest.” Symposium on Advances in Hygrothermal Performance of Building Envelopes: Materials,
Systems, and Simulations, Orlando, FL, October 2016.
5 To asses normal operating conditions, the sensors located near the top of the panel were analyzed as they
were un-affected by the wetting system.
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In Phase 2, under normal operating conditions, the comparison between the stone wool assembly
Wall 1b and the comparable XPS assembly Wall 2 demonstrate adequate RH levels on both the North
and South orientations.
During the exterior wetting events, the stone wool assembly Wall 1b had lower overall moisture levels
and peaks than Wall 2. The drying time after the events demonstrates that the vapor semiimpermeable XPS assembly Wall 2 takes longer to dry out to equilibrium levels in comparison to vapor
permeable stone wool assembly Wall 1b.
During the interior wetting event, both assemblies experienced a significant spike in MC levels,
reaching similar peaks. While the stone wool assembly Wall 1b has a higher overall increase, the
drying rate is significantly faster than the XPS assembly Wall 2. This is indicative of the drying
potential of a vapor open system when experienced to interstitial condensation.
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Figure 3: North and south
orientation comparison of
measured moisture content
[%] at interior side of
sheathing during Phase 2
wetting events for Wall 1b & 2
(positioned at 16” from
bottom of wall panels).

Conclusions
Overall, the hygrothermal performance analysis indicated that a flow-through assembly using stone
wool insulation as an exterior continuous insulation in the Pacific Northwest climate is an adequate
solution. When incorporating an interior vapor control layer, although while under normal conditions
the use of either a vapor permeable or semi-impermeable exterior insulation demonstrated low
durability risks, using a vapor permeable stone wool solution enables higher drying potential and lower
risks of moisture accumulation when an assembly is subjected to water penetration (such as leaks at
windows and connection details).
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