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Field Exposure of Wall Facility (FEWF)

Objectives

• Compare performance of different side-by-side wall assemblies 

• improve understanding of HAM response of wall and window 
assemblies exposed to naturally occurring climate loads of 
Ottawa as well as to indoor environment loads of T, RH and P 
defined by occupancy and HVAC systems. 

• Research the interaction between the building envelope and the 
indoor environment

• Complement IRC’s controlled laboratory test and modeling 
simulations



6 – Moisture Management in Buildings / Gestion de l’humidité dans les bâtiments – 12th CCBST/ 12 CCSTB Montréal, May 2009 

IRC Field Exposure of Wall 
Facility (FEWF)

Roadmap

• Year 1 (2006-2007) Commission the facility by monitoring three identical
test specimens of traditional construction (2x6) through Fall, Winter and
Spring. (Part I)

• Year 2 (2007-2008) Partnership with CMHC & NRCan to investigate the
effects of two energy retrofit strategies on the wetting and drying potential
of wall assemblies. (Part II)

• Year 3 (2008-2009) Partnership with FPInnovation (Forintek) to
investigate the effects of the interior air/vapour barrier polyethylene
membrane on the wetting and drying potential of wall assemblies and
extending the project with CMHC & NRCan for one retrofit strategy.

• Year 4 (2009-2010) Partnership with CMHC & NRCan to investigate the
the dynamic heat transmission characteristics through Insulated Concrete
Form (ICF) wall assemblies over a full year cycle of weather exposure

• Year 5 (2010-2011) PERD Project to Test the Next Generation Envelope
Systems (i.e. Vacuum Insulated Panel)

• Year 6 and beyond Investigate the performance of wall specimens of
different innovative designs based on industrial collaboration/partnership.
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Objectives

• Validate: identical test specimens, protocol and 
instrumentation 

• Characterize heat and moisture response

Part I - Commissioning
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IRC Field Exposure of Wall Facility (FEWF)
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FEWF Instrumentation
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Methodology - Instrumentation

Instrumentation - Plan View
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Experimental Approach

Challenging the wall experimental begins:

• Stage 1- Create air leakage path and monitor 
under naturally occurring int. and ext. conditions 
on two of three specimens (1 week)



19 – Moisture Management in Buildings / Gestion de l’humidité dans les bâtiments – 12th CCBST/ 12 CCSTB Montréal, May 2009 

W1 W2 W3
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Air Leakage 
Path
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Challenging the wall experimental begins:

• Stage 1- Create air leakage path and monitor 
under naturally occurring int. and ext. conditions 
on two of three specimens (1 week)

• Stage 2- Increase indoor RH to 70% and induce 5 
Pa positive pressure while air leak is present in 
two specimens, for a certain period of time

Experimental Approach (Cont’d)
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Challenging the wall experimental begins:

• Stage 1- Create air leakage path and monitor 
under naturally occurring int. and ext. conditions 
on two of three specimens (1 week)

• Stage 2- Increase indoor RH to 70% and induce 5 
Pa positive pressure while air leak is present in 
two specimens, for a certain period of time

• Stage 3- Return to naturally occurring conditions 
to monitor drying.  Disassemble the indoor 
chamber

Experimental Approach (Cont’d)
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Results
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Condition A
• 0 Pa pressure
• 70% RH

• No opening
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Condition B
• 5 Pa pressure
• 50% RH

• 6 mm opening
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Condition C
• 5 Pa pressure
• 30% RH

• 3 mm opening
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Condition D
• 0 Pa pressure
• 50% RH

• 3 mm opening
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Slit in OSB
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Diagram for Moisture 

Detection Tape Locations 

on the interior of the OSB

Slit in OSB



32 – Moisture Management in Buildings / Gestion de l’humidité dans les bâtiments – 12th CCBST/ 12 CCSTB Montréal, May 2009 

Diagram for Moisture 

Detection Tape Locations 

in the Stud Cavity
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Wind speed data 

is from the Ottawa 

Airport
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Wind from the West causes 

+ve pressures and infiltration
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Wind from the East causes   

–ve pressures and exfiltration
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When the chamber is 

pressurized, the exfiltration 

condition is forced (chamber 

and stud cavity pressure is 

higher than exterior pressure)
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When the chamber is 

pressurized, the exfiltration 

condition is forced (chamber 

and stud cavity pressure is 

higher than exterior pressure)

Except when +ve pressures 

from North and West winds 

negate the effect.
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Conditions

Condition Pressure RH Opening Week

A 0 Pa 70% None 7

B 5 Pa 50% 6 mm 3 days in 
week 8

(22 to 24 Feb)

C 5 Pa ~30% 3 mm 2 days in 
week 11
(16 to 17 Mar)

D 0 Pa 50% 3 mm 15

All data presented are averaged over the test period indicated above
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Slit in OSB
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Slit in OSB
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Condition A: 0 Pa, 70% RH, no opening

• Despite the high humidity on the interior of the room 

(71%), the humidity behind the air/vapour barrier is 

low, 15%

• The location with the highest RH is the interior of the 

OSB, at ~81% - still below dewpoint

T RHT TInterior

Exterior
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• The dewpoint of room 

air is ~17°C, a condition 

met by temperatures 

partway through the 

insulation

• The interior of the wall 

remains dry due to being 

well sealed

Condition A: 0 Pa, 70% RH, no opening
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• A large drop in the 

moisture content of the 

air occurs across the 

vapour barrier

• Air moisture content on 

the exterior side of the 

vapour barrier is nearly 

identical to the reference 

wall – with no added 

indoor humidity loads

Condition A: 0 Pa, 70% RH, no opening
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Condition A: 0 Pa, 70% RH, no opening

With no opening, the stud 

cavity pressure follows the 

exterior pressure closely
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Condition A: 0 Pa, 70% RH, no opening

• The interior surface of 

the OSB remains dry at 

all moisture detection 

tape locations

Slit in OSB
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Interior

Exterior

Condition B: 5 Pa, 50% RH, 6mm opening

• The interior of the room is at 49% RH, the humidity 

behind the air/vapour barrier is 30% RH – indicating 

that moisture is being introduced through the opening

• The location with the highest RH is the interior of the 

OSB, at 100% - condensation would be expected

T RHT T
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• The dewpoint of room 

air is ~12°C, a condition 

met by temperatures at 

the middle of the 

insulation

• The opening in the 

vapour barrier allows 

moisture to enter the 

cavity, condensation is 

expected anywhere to the 

exterior of the insulation

Condition B: 5 Pa, 50% RH, 6mm opening
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• The pressure and 

opening allow the high 

RH to enter the interior of 

the wall

• Air moisture content on 

the exterior side of the 

vapour barrier is higher 

than the reference wall –

with no added indoor 

humidity loads

Condition B: 5 Pa, 50% RH, 6mm opening
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Condition B: 5 Pa, 50% RH, 6mm opening

The interior surface of the 

OSB is wet, particularly at 

the base of the wall

Low resistance indicates the 

presence of liquid 

Slit in OSB

Drying

Wetting

Wetting
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Condition B: 5 Pa, 50% RH, 6mm opening

For a large portion of the 

Condition B period, wind 

pressure balanced the applied 

5 Pa chamber pressure.
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Condition B: 5 Pa, 50% RH, 6mm opening

In two instances, the exterior pressure 

dropped below the chamber pressure, 

allowing exfiltration, and corresponding 

to the wetting patterns
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Condition B: 5 Pa, 50% RH, 6mm opening

Slit in OSB
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FEWF Wall 2 - Stud - Layer 5 - Liquid
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Condition B: 5 Pa, 50% RH, 6mm opening

Low resistance indicates the 

presence of liquid at the base 

of the stud cavity
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Condition B: 5 Pa, 50% RH, 6mm opening
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Results

After

Before
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Condition C: 5 Pa, 30% RH, 3mm opening

• The interior of the room is at 27% RH, the humidity 

behind the air/vapour barrier is 29% RH – indicating 

that moisture is being introduced through the opening

• The location with the highest RH is the interior of the 

OSB, at 100% - condensation would be expected

Interior

Exterior

T RHT T
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•The dewpoint of room air 

is ~4°C, a condition met 

by temperatures towards 

the outside of the 

insulation

• The opening in the 

vapour barrier allows 

moisture to enter the 

cavity, condensation is 

expected at the OSB

Condition C: 5 Pa, 30% RH, 3mm opening
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• The pressure and 

opening allow the 

humidity to enter the 

interior of the wall

• Air moisture content on 

the exterior side of the 

vapour barrier is higher 

than the reference wall –

with no added indoor 

humidity loads

Condition C: 5 Pa, 30% RH, 3mm opening
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Condition C: 5 Pa, 30% RH, 3mm opening

East winds for the majority of Condition C, kept 

exterior pressures low and allowed the Chamber and 

Stud Cavity Pressures to remain above the Exterior 

Pressure, creating an exfiltration condition
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Condition C: 5 Pa, 30% RH, 3mm opening

A change in wind direction towards the end of 

Condition C brought exterior pressure conditions 

close to stud cavity and chamber pressure.
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Condition C: 5 Pa, 30% RH, 3mm opening

The interior surface of the 

OSB is wet, particularly at 

the base of the wall
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Slit in OSB
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Condition C: 5 Pa, 30% RH, 3mm opening

Low resistance indicates the 

presence of liquid at the base 

of the stud cavity
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Condition D: 0 Pa, 50% RH, 3mm opening

• The interior of the room is at 50% RH, the humidity 

behind the air/vapour barrier is 27% RH 

•The location with the highest RH is the interior of the 

OSB, at 76% (likely due to the lack of a pressure 

driving force for exfiltration, and warmer exterior 

temperatures)

Interior

Exterior

T RHT T
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•The dewpoint of room air 

is ~12°C, a condition met 

by temperatures at the 

middle of the insulation

•Condensation is 

expected at the OSB, 

however, measurements 

indicate that room air is 

not exfiltrating as much 

as in Conditions B and C

Condition D: 0 Pa, 50% RH, 3mm opening
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• While the air moisture 

content on the exterior 

side of the vapour barrier 

is higher than the 

reference wall, the effect 

is not as pronounced as 

Conditions B and C –

where interior pressure 

was applied

Condition D: 0 Pa, 50% RH, 3mm opening
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Condition D: 0 Pa, 50% RH, 3mm opening

West winds dominate at the 

beginning and end of Condition D, 

creating conditions for infiltration
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Condition D: 0 Pa, 50% RH, 3mm opening

East winds cause the exterior pressure to 

be below the interior pressure, resulting in 

exfiltration conditions
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Condition D: 0 Pa, 50% RH, 3mm opening

The interior surface of the 

OSB is dry at all 

measured locations
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Slit in OSB
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Condition D: 0 Pa, 50% RH, 3mm opening
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The surface of the stud 

cavity is dry
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SUMMARY 

Successful characterization of hygrothermal 
performance.

Water detection tape provided valuable data 
on wetting locations

Strong relationship between wind conditions 
and air infiltration/exfiltration
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SUMMARY (Cont’d)

We looked at risk of condensation due to 
exfiltration (wetting) combined with infiltration 
(drying) 

Similar results for the three test specimens

FEWF can be used for future exposure tests:

• Part II- Exterior energy retrofit strategies

FEWF Results can be used to benchmark 
hygrothermal tools hygIRC
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Questions
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