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Insulated Wall Performancez Thermal & Hygrothermal Dynamicsof
Cold-Side Vapor Barriers with Rgid Insulation in Mixed and Cold
Climatesz¢ 6 %@OAOET O 011 UEOI AUAT OOAOA

Abstract:

Metal stud cavities clad withthrough-fastened rigid insulationwith exterior joint tape
alonecreate a vapor barrier on the cold side of the wall. Temperatures within the nen
sealed interstitial space between insulation panels can create loti@ns that provide
temperature changes conducive to @neration of condensate and mold

Description of Wall Assembly Model:

¢ 6 -fadedEpolyisocyanurate insulation panelare AOOAAEAA O 96 OOAAT 00
#14 galvanized fasteners. Thénsulation panels have weatheproof joint tape on the

exteriorandamEl Ei O ET OOAI1 | AA Z126pbetive®n thefnowitiothej ! 34 -  $
interior side of the stud attached with gypsum board.

This wall assembly analysis was ruron both SOLIDWORKS thermal 3D FEA simulation and
WUFI hygrothermal software.

Considerations:

Incompatible tolerance stackingz per ASTM D2126the board may have up to 2% vaance

ET AEI AT OEAAOCRAT xGBAET Wb A wed AAOA 1 AT COES
Levelness of studg ASTMC840 requiresa tolerance of+/-p T ¢veryp 6 8 4 EA OOAAE
of these tolerances can creat@inO CAD O OE A §yelageAvithik BpeaifiFdpAG 1V

industry standards. These open gaps create, by default, a ceditle vapor barrier in cold

and mixed climates.

Result Summary

Thermal FEA analysis indicates significant temperature differences providing nucleation
sites for condensate.

WUFI simulations utilizing three years of historical weather show six months or moreof
moisture failure in the interstitial insulation space.
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Isometric z Wall Assembly
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Contactresistances &iafilm coefficients were incorporated in the model
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3D Thermak Wall Assembly with Temperature Legend
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3D Thermal Section ViewZoomed in at Insulation Joint
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WUFI Zone 5: Chicago

WUFI File Name: Chicago 2016

Location: Chicago, Illinois
Climate File: Warm year
Foam Thickness: 2"
Wall Exterior Tape, Foil Facéusulation, Air Cavity,
Configuration: Drywall
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Location 1¢ Chicago

Description:Foam @ge inside structure
Results:The location analyzed failed the
ASHRAE 160 requirements forBay

Running Average for more than half the year.
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WUFI Zone 5: Chicago

RH & Temp v. Time30 Day Running Average
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ConclusionThe Chicago 2" foam wall assembly with fastener and extapptied vapor krrier failed

to pass the ASHRAE 160&%/ runningaverage relative humidity criteria. The locatiohfailure was at

the seam between the insulation. The assembly trapped moisture in the insulation layer such that it
failed the 30day running average relative humidity atold-growing concentrations for merthan six
months out of the year.



A2P Engineering Study#16061A

WUFI Zone 4: Baltimore

WUFI File Name: MD 2016

Location: Baltimore Maryland

Climate File: Cold Year

Foam Thickness: 2"

Wall

Configuration: Exterior Tape, Foil Facéusulation, Air Cavity, Drywall
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Location2 ¢ Baltimore
Description:Foamedge inside structure
Results:The location analyzed failed the
ASHRAE 160 requirements forBay
Running Avexge for more than half the year.
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