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Bee was retained by Snyder Architectural Systems, Inc. for the purpose of developing and 
performing a comparative drying study of several commercially available weather resistive 
barriers (WRB’s). In the preparation for the study, BEE chose products in common use in the 
Pacific Northwest market.  
 
The objective of the study was to categorize differential drying rates of plywood substrates with 
the installed product applied to a single exposed plane of the sample. The samples were 
subjected to a moving air stream that was intended to simulate the typical ventilation rates that 
have been reported in commonly constructed ventilated rain screen cavities. 
 
During the course of testing, data was gathered for all samples to at least 300 hours of duration 
(over 12 days). It is our view that the initial 100 hours is an important time period when dealing 
with substrates having elevated moisture content over 19% by weight. Mold colonization and 
the beginnings of wood fungal growth are likely to begin if rapid drying is not initiated. 
 
 
The Products: 
 
All products included in the study were materials meeting the AC38/AC212 Criteria for 
Acceptance as a Weather Resistive Barrier code adopted standard. AC38 establishes guidelines 
for evaluation of water-resistive barriers, which are limited to sheet materials used on exterior 
walls as water-resistive barriers; moisture protection barriers; weather-resistive barriers; and 
(optionally) air barrier materials. AC212 is related to evaluation of fluid applied weather 
resistive barriers. Each product was rated as Air Barrier materials (air leakage rate of less than 
.004 cfm/ft2 @75 Pa) in accordance with ASTM E2178 (with the exception of Vaproshields’ 
Wallshield). Technical data sheets for each product may be found in the appendix to this report. 
Manufacturer’s stated water vapor transmission rate is expressed in US Perms (grain/hour/ ft2/ 
in Hg) and each manufacturer based these results on ASTM E96 Procedure B (wet cup) 
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methods, typical in the polymeric weather barrier industry. The variety of products included 
mechanically attached, adhesively attached, and fluid applied products. 
 
Tyvek Commercial Wrap- Mechanically attached, 7 mil thick 100% flash spunbonded high 
density polyethylene fibers which have been bonded 
together by heat and pressure, without binders or fillers, 
into a tough durable sheet structure. Sheet good is stated to be 28 US Perms. 
 
Cosella Dorken DeltaVent SA- A three ply self -adhering polymeric membrane. Proper 
application includes the use of a proprietary fluid applied solvent based primer called 
DeltaPrimer LVC. It has a printed top layer of spun-bonded polypropylene. The center is a 
vapor-permeable water-tight polymeric sheet. The adhesive is applied to the bottom layer of 
spun bonded polypropylene. Membrane is stated to be 50 US Perms. 
 
Henry VP160- a self-adhering air barrier membrane with an engineered film specifically 
designed to be water resistant and vapor permeable. Proper use includes the use of a water 
based fluid applied primer such as Henry Aquatac. Membrane + Primer is stated to be 18 US 
perms. 
 
Grace Perm-A-Barrier VPS- self-adhering vapor permeable air barrier membrane consisting of a 
breathable carrier film with a specially designed adhesive. Proper use includes the use of a fluid 
applied primer called Perm-A-Barrier Plus, a water based adhesion promoter. Membrane is 
stated to be 15 US perms. 
 
Vaproshield Wrapshield IT- A mechanically attached water-resistive air barrier sheet 
membrane used behind pressure equalized rain screen wall cladding systems such as composite 
panels, metal siding, masonry veneers, stucco and EIFS.  Membrane is stated to be 50 US 
perms. 
 
Vaproshield Wrapshield SA- An adhesively attached water-resistive air barrier sheet membrane 
used behind pressure equalized rain screen wall cladding systems such as composite panels, 
metal siding, masonry veneers, stucco and EIFS.  Membrane is stated to be 50 US perms. No 
primers are required for the proper use of the product.  
 
Vaproshield Revealshield IT- a mechanically attached water-resistive air barrier sheet 
membrane specifically designed for open joint rain screen wall cladding systems, where 
permanent UV exposure is inherent.  Membrane is stated to be 42 US perms. 
 
Vaproshield Revealshield SA- An adhesively attached water-resistive air barrier sheet 
membrane specifically designed for open joint rain screen wall cladding systems, where 
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permanent UV exposure is inherent.  Membrane is stated to be 42 US perms. No primers are 
required for the proper use of the product.  
 
Vaproshield Wallshield- A highly vapor permeable mechanically attached water-resistive air 
barrier sheet membrane used behind pressure equalized rain screen wall cladding systems such 
as composite panels, metal siding, masonry veneers.  Membrane is stated to be 212 US perms. 
This product does not meet the criteria for use as an air barrier material. 
 
Tyvek Fluid Applied WB System- Polyether based elastomeric roller/brush grade liquid applied 
weather resistive barrier/air barrier membrane. 25 mil application yields 25 US perms per 
technical literature. 
 
Prosoco R Guard Cat 5- Polyether based elastomeric roller/brush grade liquid applied weather 
resistive barrier/air barrier membrane. 12 mil application yields 18 US perms per technical 
literature. 
 
Sto Gold- Acrylic based elastomeric roller/brush grade liquid applied weather resistive 
barrier/air barrier membrane. 10 mil application yields 10 US perms per technical literature. 
 
Siga Majvest- Facade membrane for rainproof and windtight facades in exterior applications. 
3-layered; microporous functional layer, reinforced on both sides with PP nonwoven. 
Membrane is stated to be 68 perms. 
 
Typar MetroWrap- 12.1 mil polymeric weather resistive barrier. Membrane is stated to be 10 
perms. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
WRB Drying Study/1402-1012                  5/17/12  3 

 



 
 

The Test 
 
A wood framed air flow plenum was constructed to house the product and control specimens 
for the duration of the test. Vertical racks situated parallel to the air flow stream were placed to 
store three specimens in height for a total of 30 slots. 
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The control and product samples were carefully cut from a single sheet of plywood separated 
into 12” squares. The 12” squares were further cut in half (6” x 12”) to represent control and 
product pair. A self-adhering vapor barrier (asphalt or butyl based polyethylene faced self- 
adhering membrane) was applied to the back and edges of the samples to leave the last 
remaining face as the product or control plane where evaporation was to be assessed.   
 

 
 
The samples were submerged in water filled containers for a period of four (4) days, and were 
observed to have reached near fiber saturation as indicated by Delmhorst BD2100 moisture 
meter1 direct probing to central region of thickness (>40% M.C. by weight). Generally, plywood 
is understood to reach fiber saturation between 28% and 36% moisture content by weight, 
depending on species of manufacture. Excess bulk surface water was removed from saturated 
samples, and sheet applied membranes were installed over one of the two paired samples. All 
samples were prepared and stored in a 2 mil polyethylene sealed bag in order to retard any 
evaporation prior to loading the specimens into the plenum. The paired samples were then 
installed in a rigid foam blank, retained in plane by toothpicks where necessary for stabilization, 
and installed into the test plenum in a random order. 
 
1    Delmhorst BD-2100 Digital Moisture Meter Serial #57254 factory calibrated as new 12- 2013 
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Mechanically attached sheet goods were applied after saturation, while the fluid applied and 
primer reliant self- adhered sheet membranes were applied prior to saturation. This was necessary 
due to the logistics of applying primer or liquids to a saturated substrate. During the test it was 
noted that the self- adhered membranes (and the liquid applied samples to a lesser extent) that 
were saturated in the initial stage exhibited accelerated early drying, this was further considered to 
be related to some water retainage of the fibers of the WRB. The primer reliant samples (Henry 
VP160, Grace VPS, and DeltaVent SA) were reconfigured in the following method on additional 
plywood pieces to allow attachment over pre-saturated sample: 

 
Using the supplied release sheet for each respective self-adhered product, apply layer of primer at 
manufacturer’s recommended application rate (generally as thin as possible). Once the primer 
cures, self-adhered sheet was applied over the primer/release sheet. The composite 
primer/product was then removed from the release paper and applied to the plywood substrate in 
the same manner as the mechanically attached sheets. In this manner, we were able to use the 
primer/self- adhered sheet without needing to apply primer to a saturated plywood sample. These 
samples were restarted concurrently with the ongoing tests. 
 

 
Henry VP160 with Aquatac Primer after transfer from release sheet. Post test photo. 
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Directional air flow was generated using a Retrotec 3350 Series Blower Door Fan Assembly 2, and 
incorporated flow diffusion perforated panels at the intake and exhaust, with a plate baffle near 
the fan to further buffer possible turbulent effects in the chamber. A Retrotec DM32 Dual Channel 
digital manometer3 was programmed with the internal volume of the plenum to determine air 
changes per hour. The overarching goal in treatment of the airflow with diffusers was to minimize 
concentrated regions of accelerated air flow that may affect drying rates over the sample 
population.  
 

 
 
The air exchange rate of 50 ACH was chosen as it represents the likely flows associated with a 
properly vented ½” rainscreen cavity, based on previous publications 4,5  , accounting for 
thermal and moisture buoyancy, convection due to thermal gradients, vent occlusion, and wind 
driven air pressure. 
 

         2 Retrotec SN 3350 PH002041, Factory Calibration date 2-5-2014 
         3 Retrotec DM32 Manometer, SN 400832, Factory Calibration date 2-7-2014 

4  J. Straube, G. -Finch Ventilated Wall Claddings: Review, Field Performance, and Hygrothermal Modeling; Page 11, Figure 5 
5  Steven Doggett, Ph.D.-2012 Building Enclosure publication article “Is Your Rainscreen Deceiving You?” , Page 3 
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 A 48 hour confirmation test consisted of preparing eight  6”x6” oriented strand board samples 
brought to fiber saturation and placed equidistant through the racks was monitored for 
differential drying (by measuring weight lost vs hours), and found to be in close agreement 
(within +/- 5% variance). The actual test included assignment of each specimen a number by 
random number generation, and randomizing all available slots within each weighing 
turnover/reinstallation. This substantially ensured that any in-chamber variance of airstream 
and its possible associated effect on drying potential is moderated by the random placement of 
specimens. 
 
At the specified air exchange rate, it is expected that we are well inside the laminar flow region, 
i.e., the rate of flow that initiates significant turbulent effects within the chamber. Additional 
neutral buoyancy smoke tests under specified flow conditions provided a visual means to 
observe the relative air stream homogeneity. 
 
Ambient temperature and humidity conditions throughout the duration of the test were 
relatively stable at 71 degrees F +/- 5%, and 54% R.H. +/-8% as measured by Extech 
temperature/humidity pen6 and cross checked by Taylor RH/Temp sensor7. Additional 
measurements at various areas in the chamber indicated generally steady state conditions. 
 
The samples were periodically measured using an OHaus digital scale8, and weight data was 
recorded into the spreadsheets. Turnaround and restarting of the test after measurements was 
typically 30-35 minutes. During the measurement process, all samples were removed from the 
chamber and reracked according to the random number distribution. 
 

 
6 Extech RH/Temp pen 445580, SN 1005345, cross checked to Taylor7 sensor prior to test 
7 Taylor RH/Temp wireless sensor, 1525-10, SN 4813V0270, Factory calibrated as new 
8  Ohaus Valor 1000 Digital scale, SN 10922907 Factory calibrated as new 
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Summary:  
 
In the analysis of the first 100 hours of drying, the following order of products was established, 
with the total amount of water evaporated noted. The higher in the list, the greater drying 
potential that was observed for the given air flow rate across the face of the sample. 
 
Product                                                             Grams Lost   
Wallshield 78.1 
Revealshield Mechanically Attached 65.6 
Prosoco Cat 5 Liquid WRB 63.0 
Wrapshield Mechanically Attached 55.1 
Revealshield Self Adhered 51.8 
Wrapshield Self Adhered 47.3 
Siga Majvest Mechanically Attached 44.1 
Tyvek Liquid WRB 42.9 
Delta Vent Self Adhered  23.6 
Tyvek Commercial Wrap Mech. 
Attached 

20.4 

Sto Gold 12.5 
Grace VPS Self Adhered 10.4 
Typar MetroWrap Mech. Attached 4.2 
Henry VP160 2.2 
 
Appendix A of this report contains resultant graphs that depict the noted drying curves. 
Appendix B contains product information for all products tested. 
 
It is of note that the self -adhered membranes that require an additional primer have very slow 
drying rates, even while at least one of the products (DeltaVent SA- 50 perms) has high vapor 
permeance stated by the manufacturer. The Grace VPS and Henry VP 160 both applied with 
recommended primer showed very limited water loss over the course of the test. 
 
Wrapshield SA retained its permeance, being relatively similar to the mechanically attached 
Wrapshield. Following the test, the samples were deconstructed, and the Wrapshield SA 
product was found to be adhered to the substrate to the point of cohesive failure. As the 
product was applied like other sheet goods after saturation of the plywood, this is an indicator 
of excellent adhesion development even on a completely saturated substrate. 
 
The liquid applied product data should be considered informational only, as an initial 
accelerated drying pattern was noted. Additional research will be performed on the statistical 
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variances of the plywood and the possible application of small correction factors due to this 
variability. This data will be subsequently issued as a supplementary addendum to this report. 
 
 
 
Prepared by: 
 
___________________________ 
Mark Hanna, C.B.S.T., Building Science Director 
 
Reviewed  by: 
 
 
___________________________ 
James C. Freeling, P.E 
 
 
 
 
 
 

DISCLAIMER 
Please note that there is no guarantee expressed, written or implied by this report. The data complied herein is subject to change in 
case of new or additional data discovery. The information contained in this report is based on information available at the time that 
this report was prepared. Concerns do not represent a total listing of all locations with issues nor do they imply all similar locations 
to have issues. If additional information is discovered, it should be forwarded to our office for further review and comment. We 
reserve the right to amend and/or modify this report if new and/or significant data becomes available that impacts the situation and 
parameters of this investigation. Our services were performed using the degree of skill normally exercised by practicing investigation 
individuals in this area and similar locales. No other warranty is either expressed or implied. 
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Appendix B: Product Data
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