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Breathable Membrane Systems for Roofs & Walls




Course Description

Studies show that a ventilated rainscreen assembly has the ability to:
A Effectively drain water that has entered the behind the cladding
AReduces the wet time of absorptive claddings
Alncreased drying of the interstitial wall assembly
AMitigate reverse vapor drive for highly permeable Water Resistant

Barrier / Air Barrier (WRB/AB) systems

This course investigates current knowledge of vapor open (permeable)
WRB/AB, ventilated rain screen cladding wall assemblies and their
ability to mitigate water intrusion, reducing long -term exposure and

enhancing the drying capacity of the building assembly providing a
healthy and extended life of the building.




Learning Objectives

At the end of this course, participants will be able to:

AApply building science fundamentals to rainscreen design

ADefine ventilated rainscreen design and its historical development
ADescribe ventilated rainscreen drying mechanisms

Aldentify the benefits of vented, vapor permeable WRB/AB wall assemblies

ARecognize the benefits of highly vapor permeable WRB membranes and
compare the differences between vapor tight WRB membranes

Aldentify rainscreen components to build an effective vented rainscreen cavit
AUnderstand the design details for a ventilated rainscreen system




Overview

A Building science of a wall assembly

A The building enclosure envelopes the building

A History of the Rainscreen

A What is a ventilated rainscreen design

A Evolution of the perfect wall

A Cladding and its function

A Functions provided by the Rainscreen

A Vapor tight and highly vapor permeable WRB membranes

A Benefits of a ventilated vapor open WRB/Air Barrier wall assemblies
A Testing drying capacities of WRB/Air Barrier systems in a simulated Rainscreen
A Rainscreen components to building a ventilated rainscreen cavity

A Rainscreen Cladding Systems
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Building Science

Study of:

flow, flow and
flow through the
building enclosure




Ventilated Rainscreen

BUILDING
ENCLOSURES

The enclosure has four
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or barriers.

That control the physical,

chemical and biological
reactions.




Basic Requirements for a Wall Assembly

Dr. Neil Hutcheon 1963
AThe assembly provides  They need to:

separation between the A Control Heat, Air, Moisture flow
conditioned space and A Control rain
the exterior A Control vapor

A Control rain penetration

A Control light, solar & other radiation
A Control noise & vibration

A Control fire

A Provide strength and rigidity

ABe durable

A Be of economic value

ABe of aesthetic value




Ventilated
Rainscreen History

AStave Church in Norway 1130
Oldest example of a
ventilated rainscreen

AThe Norwegian concept was
advanced in the 1950s into
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Rainscreen Cladding History T

A"This screen could be applied so that water N ‘ .
vapour coming from within is automatically . "\

removed by ventllatlon of the space between oy
N A\ a RQ'N b
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Johansson (1946), The Influence of Moisture onthe Hee = ™ L | E

for Bricks. . ‘ =
Aé @avities should be ventilated to outside, Y~
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Hutcheons (1953), Fundamental Considerations in the RAIN

Design of Exterior Walls for Buildings SCREEN
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Wall Assembly Evolution aé Pr k Jk 2

1964 Hutcheonsi
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IS DIVERTED OUTWARD
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Wall Assembly Evolution aThe New Perfect Wall
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Brick veneer/stone veneer ——», l/ " Latex paint > :
|
Drained cavity va 4 Stucco rendering |
|
. . l
Exterior rigid insulation — extruded — : d Building paper bond break :
i:;oc:cys;y':e:\aet. e:::;:iilpzzes:y::g:’ o Drainage space between bond break and UFS
VRINIS: ! 9 drainage plane :
L/ T : !
Building paper or house wrap drainage plane .
Membrane or trowel-on or spray 7 e :
applied vapor barrier (Class | vapor Non paper-faced exterior gypsum '
retarder), air barrier and drainage d sheathing, plywood or oriented strand
plane (impermeable) board (OSB)
Insulated steel or wood stud cavi
Concrete block = ty
] Cavity insulation (unfaced fiberglass
Metal channel or wood furring 4 batts, spray-applied cellulose or
spray-applied low density foam)
Gypsum board —
7 % Gypsum board
Latex paint or vapor semi- 1 . )
permeable textured wall fiinish ] Latex paint or vapor semi-
/ % permeable textured wall fiinish
2015.12 Joseph Haydn Does the Perfect Wall Building
Science
€ e Corporation <€ >
Vapor Profile 2011.04.15 BSO6: Understanding Vapor Barriges Vapor Profile
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Cladding

Drained and vented cavity

COI’]'[I’O|S , Thermal control layer - Insulation
AHeat flow
A Air flow o
AMoisture flow fnimaﬁﬁiliﬁzfﬂﬁe?p""ed water

Substrate - exterior gypsum

AVapor Open Allowing
vapor movement for
vapor diffusive drying in
both directions

Framing

Vapor Profile




What is a Ventilated Rainscreen?

Ventilated Rainscreen

At RRAY 3 dszﬁ; A K
a Vented and
Drained cavity \
‘ ‘\‘
" ‘\‘ \‘ —— Drying
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Rainscreen Cladding Provides

Ventilated Rainscreen
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Ventilated Rainscreen Advantages

Drainage Benefits:

AAllows cavity moisture to drain
away from the structure

AWater will not impede at sealant
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Ventilated Rainscreen Advantages

. L Ventilated Rainscreen

Venting Benefits: S
AVenting helps dry remaining moisture =~ | <G
AEnhances vapor diffusive drying

AReduces reverse vapor drive
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Non - Permeable Membrane DISADVANTAGES

Non-Ventilated

| I,




Non-Vented, Non -Permeable Membrane
Air:% Water:@®




Water Tight, Air Tight, Water Vapor Open?

Abut not leaking?

A Water vapor in the air is a gas,
Invisible to the eye

A Water Vapor Transmission
IS only measured through solids

US PERM= graingiit K 2 dzNXo A




Vapor Open vs. Non -Permeable Membranes

AHow can a WRB/AB be Vapor Open (Permeable) and Ai
Tight?
A Water molecules

are 25% smaller
than Air Molecules

Air molecule = 32370 pm

Water molecule = 275 picometers (pm)




Vapor Open Membrane and Air Barrier

Water escapes because it is smaller than air

Air:% Water: @ |

" ” n Vapor Escapes
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Barrier membrane



Ventilated Rainscreen

Ventillated Rainscreen ADVANTAGES

A Promotes Drainage and

Drying
A Boosts drying of Cladding
A Enhances vapor diffusion
with a permeable WRB/AB
membrane ——% Drying

A Mitigates reverse vapor drive
Enhances: Buoyancy, Natural =~ gy
Convection or Stack Effect wWind gy

‘A

A Reduces heat transfer

from the cladding —
Drainage :

P Q——




Rainscreen Cavity Size g@]

Capillary Break that allows free drainage (b) CAPILLARITY

. . o . | t C ct
A Minimum 0.5 41.0 mm (v/,& b neeree o
A Typical in constructionat3 -7 mm (aé-1 é b
WBm a program of the
National Institute of Building Sciences
WHOLE BUILDING DESIGN GUIDE
A 64MH DT YME O OE
o
h
Capillary Action




Rain Screen Cavity Size

Drainage
AASTM E2273 Drainage efficiency of EIFS Test

AA 0.5 41.0 mm gap can easily drain 1 L/min

A Hydrogap : 1.0 mm _
A DrainWrap : 0.1 mm 1. Rainscreen
A RainDrop 3D: 0.5 mm 2. Drainage Plane(s)
A TamlynWrap Drainable Housewrap: 1.5 mm 2 Elfslrll?nge Space
A Vvaleron Vortec: 0.08 mm ' g

5. Drain Openings\ :|

7]

J.F. Straube, $megal2009.Modeled and Measured Draina%et;_%m/mﬁ_
and Drying Behind Cladding SystefRResearch Report 0905 Building
Science Corporation

Smegal 2006, Thesis (Ph. D.) University of Waterloo




2021 IBC Rain Screen Cavity Size

L
L ==
Drainage Cavity Required %, Sl=
AASTM E2273 Drainage efficiency of EIFS Test \_ ~ 1 E
Drainage must be 90% or greater " N =
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marine climate zones, a WRB shall comply as noted M
WATER THAT PENETRATES
above. IS DIVERTED OUTWARD
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U.S. & CANADA |-CODES / ASHRAE ZONES

[ CUMATE ZONE 1 M CLIMATE ZONE S & 4 MARINE

B CLIMATE ZONE 2 B CLIMATE ZONE 6 M
@ CUMATE ZONE 3 B CUMATE ZONE 7 & 8

[ CUMATE ZONE 4 o

(EXCEPT MARINE)



Marine (C) Dry (B) Moist (A)

Warm-Humid
below white line

All of Alaska is in Zone 7 except for
the following boroughs in Zone 8:

Bethel, Northwest Arctic, Dellingham,
Southeast Fairbanks, Fairbanks N. Star, Zone 1includes Hawaii,
Wade Hampton, Nome, Yukon-Koyukuk, Guam, Puerto Rico, and

North Slope the Virgin Islands




Venting
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Good drainage
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A Enhances vapor diffusive drying
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Wind iy
. =
el
Drainage

i
|
b
:
:
:
!
&
b

IIEM [esmidngs

i

creen

—=" Drying



Vapor Open WRB/AB High Drying Capacity:
Proven by Science
& &S &S &d
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Vapor Open
WRB/AB High
Drying Capacity

A 14 WRB materials were
evaluated for diffusive drying
A3 fluid applied WRB

A11 membranes some with
primer as per manufacture



Vapor Open WRB/AB High Drying Capacity

Aegi f¢i 8z -p~~i «r"{8zk« pkak «-
A WRB/AB installed on ¥ of the plywood

A Samples placed in drying chamber

50 Air Change Hour (ACH)
21.7 °C (71 °F) £ 5%

54% RH=* 8%




Vapor Open WRB/AB Advantages: High Drying Capacit
WRB installed on plywood in simulated ventilated cavity (50 ACH nominal) T y

200

A Samples weighed
A Weight loss plotted =

140

— 212 perms
—4— 53 perms
~&~ 50 perms
- 42 perms
~ 50 perms
—e— 25 perms
~+~ 50 perms with primer
- 28 perms

= =
o o
=] =}

Average Water Lost (g)

=]
o

60

w0 // —e— 10 perms

. / +~ 15 perms
/ ~ 10 perms

o WE 18 perms with primer

0 100 200 300 400 500 600
Time (hrs)




Vapor Open WRB/AB High Drylng Capacity

WRB installed on plywood in simulated ventilated cavity (50 ACH nominal)

0 50 perms
- - —®— 50 perm product with primer
—@— 10 perm product

- 18 perm product with primer

Average Water Lost (g)
= o

o
o

Proven

- by Science

Weather Resistive Barrier Comparative Dryi

0 100 200 T‘mzo:)hrs) 400 500 600 Study
Project: #14020012, Author: BEE Building
Envelope Engineering, Seattle, WA




Permeable Membrane + Ventilated Rainscree

Blocking External
T Airand Moisture
N

WrapShield SA
Self-Adhered

WRB/Air Barrier - ol ‘ ”’

Reducing =
Energy Loss

Drying Through
Moisture Vapor Diffusion




Rain Screen Detalls:
Self-Adhered Shims

ASimple

AEasy

AEffective

ASeals (gaskets) Fasteners
AAdds Thermal Break

AMinimal Cost

Aaé YA {{p ~a | eg




Ran Screen Detalls: SelFAdhered Shims




Rain Screen Detalls: Drainage Mat

Alnstalled over WRB/AB
APositive drainage cavity
AMultiple depths: 3 mm or 7 mm

Alncreases building envelope

Drainage and Drying
>< ) Verftilatedﬁl :ainsr:freen




Rain Screen Detalls:
Multiple Claddings




Rain Screen Detalls: Stucco

AP  /Drainage matrix is
|BAS  installed over the

A it

i“ e vapor open WRBJ/AIr
| ‘,,,nlll‘ii ti‘u 11 Barrier, behind stucco
N -°

A

| }




It rains in all climates!
ARequired 4.8 mm ( 3/ ")
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Rain Screen Detalls: Stucco




Rain Screen Detalls: Stucco




Ral
IN Screen Detalls: Brick

UCTION SITE ENTRANGE

CONST




Rain Screen Detalls: Brick




Rain Screen Detalls: Open Joint

Avapor open WRB/AIr Barrier (black) for open joint cladding
AGirts create rain screen




