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Advanced Moisture Management
In Cold Climates



Advanced Moisture Management

* review moisture-driven damages

evaluate the impact of cold climate conditions on building durability

compare different risk assessment methods (dewpoint vs dynamic)

* review data collected from occupied passive house buildings in cold climate zones
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Moisture-Driven Damages

|Corrosion Biological Decay Mold Condensation
(wood rot)

A actual liquid water on
surface - dewpoint
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Moisture Risk Assessment A: Dewpoint

Dewpoint Calculation Of Building

- outside -
inside

Assemblies R
First developed in the 1930s Ry
Oversimplified calculation that could
be done by hand

Only accounts for vapor diffusion
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de m U Structure with residual interstitial condensation: test not passed. Condensation starts in January
Condensation balance: 6622.86 g/m*

Condensation max: 6622.86 g/m* (December)




Dynamic Behavior Of Materials Re Moisture
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@emu

sheathihng

smart vapor retarder
used as AIR BARRIER

- inside -

Perm Rating of Engineered Wood Boards,
Depending on Thickness and Relative Humidity
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Perm Rating of Vapor Retarders

US Perms Depending on Relative Humidity
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==Partel Vara Plus
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Relative Humidity On Inside Of Sheathing - 10 Consecutive Years After Occupancy

Moisture Risk Assessment B:
Dynamic

il
.

smart vapor retarder
used as AIR BARRIER
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-inside -

Wiater Content OF Waod Sheating [W%] - 10 Consecutive Years After Occupancy

Viater contert [4-55]
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Relative Humidity On Inside Of Sheathing - 10 Consecutive Years After Occupancy

Moisture Risk Assessment B:
Dynamic

Lt

- outside -
- inside -

s (P~

smart vapor retarder
used as AIR BARRIER

sheathihng
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Moisture Behavior — In Real Life

GALOO1 - Hourly Readings of Moisture Content
During Construction - Feb 1st-Mar 21st 2019
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ASHRAE 160 Assumed Initial Moisture Content After Construction
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Water Content OF i -10C itive Years After

Comparison: Dewpoint vs
Dynamic
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e m U Structure with residual interstitial condensation: test not passed. Condensation starts in January
Condensation balance: 6622.86 g/m*
Condensation max: 6622.86 g/m* (December)




Interior Relative Humidity

Target:
e RH >30% for human comfort

* RH < 50% for building durability

Impacted by:

* Occupancy

* Climate

e Building Air Tightness
* Ventilation Rates

* Moisture Recovery (ERV vs HRV)
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Interior Relative Humidity - Monitoring

GALOO1
Interior Relative Humidity
RH Monitored vs Predicted T Simplified Assumption (ISO 13788)
(%l Apr 1-30, 2021 "

100% Predicted: current ASHRAE 160
90% 7 Predicted: modified ASHRAE 160

Y
80% P
7 C /
70% -' : : ,
/ s ,_~.r‘ X < T 2 : L [ '
60% 7’ // ....HIIH PL W' { {4
50%

40%

30%

20%

10%

o
<.
.
=
3
o

w’
<
)
(g
<.
4
-
'5:.
3

1]
0% :
R e R N R e o R Y I b S R e k)
mﬁgmjN50o%qumg5ownEmgw;Og%ﬂmﬁmwgggtgg%ggog8§m¢m
TAMTNERRRoorNE T INRERe ONRNIERRERLRMAmInaRSAnI TS
Monit. M. Bath RH, -min  ----- Monit. M. Bedroom RH, 1-min
ASHRAE 160 RH, 24-hr = ASHRAE 160 Modif. RH, 24-hr

= Monit. ERV Extract RH, 24-hr ----- Monit. ERV Intake T, 1-min
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