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Course Description

Studies show that a ventilated rainscreen assembly has the ability to:

ÅEffectively drain water that has entered the behind the cladding

ÅReduces the wet time of absorptive claddings 

ÅIncreased drying of the interstitial wall assembly

ÅMitigate 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:

ÅApply building science fundamentals to rainscreen design

ÅDefine ventilated rainscreen design and its historical development 

ÅDescribe ventilated rainscreen drying mechanisms 

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

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

ÅIdentify rainscreen components to build an effective vented rainscreen cavity

ÅUnderstand the design details for a ventilated rainscreen system



Overview

ÅBuilding science of a wall assembly 

ÅThe building enclosure envelopes the building

ÅHistory of the Rainscreen

ÅWhat is a ventilated rainscreen design

ÅEvolution of the perfect wall

ÅCladding and its function

ÅFunctions provided by the Rainscreen

ÅVapor tight and highly vapor permeable WRB membranes

ÅBenefits of a ventilated vapor open WRB/Air Barrier wall assemblies

ÅTesting drying capacities of WRB/Air Barrier systems in a simulated Rainscreen

ÅRainscreen components to building a ventilated rainscreen cavity

ÅRainscreen Cladding Systems
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Building Science

Study of:

Heat flow, Air flow and 
Moisture flow through the 
building enclosure

HAMM



BUILDING 
ENCLOSURES

The enclosure has four 
êg~|®ª~zzs|që p¯|g®s~|«Ï kzk{k|®« 
or barriers.

That control the physical, 
chemical and biological 
reactions.

ÅHeat
ÅAir
ÅMoisture liquid
ÅMoisture vapor



Basic Requirements for a Wall Assembly

ÅThe assembly provides 
separation between the 
conditioned space and 
the exterior

Dr. Neil Hutcheon 1963

They need to:

ÅControl Heat, Air, Moisture flow
ÅControl rain
ÅControl vapor
ÅControl rain penetration
ÅControl light, solar & other radiation
ÅControl noise & vibration
ÅControl fire
ÅProvide strength and rigidity
ÅBe durable
ÅBe of economic value
ÅBe of aesthetic value



Ventilated 
Rainscreen History

ÅStave Church in Norway 1130
Oldest example of a 
ventilated rainscreen

ÅThe Norwegian concept was
advanced in the 1950s into 
+^|^i^ ^« ^| ê~§k| ª^s| 
«gªkk|ë



Rainscreen Cladding History

Å"This screen could be applied so that water
vapour coming from within is automatically
removed by ventilation of the space between
µ^zz ^|i «gªkk|Îë

Johansson (1946), The Influence of Moisture on the Heat Conductance
for Bricks.

ÅêÒcavities should be ventilated to outside,
f· ^sª §^««^qk« ®rª~¯qr ®rk ~¯®kª µs®rkÎë

Hutcheons (1953), Fundamental Considerations in the
Design of Exterior Walls for Buildings

coming from within

HutcheonsΩ мфсп ¢ƘŜ tŜǊŦŜŎǘ ²ŀƭƭ



Wall Assembly Evolution åêPrk Jkªpkg® W^zzë 

1964 Hutcheonsí

À¾¿¾ -ªÎ <~kí« V^§~ª +z~«ki

Must Block:
ÅHeat 
ÅAir 
ÅMoisture 



À¾¿¾ -ªÎ <~kí« V^§~ª +z~«ki-ªÎ <~kí« V^§~ª B§k| 

2011.04.15 BSD-106: Understanding Vapor Barriers

Wall Assembly Evolution åThe New Perfect Wall

2015.12 Joseph Haydn Does the Perfect Wall



êPrk Jkªpkg® W^zzë åSimplified 

Controls:
ÅHeat flow

ÅAir flow

ÅMoisture flow

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



What is a Ventilated Rainscreen?

Å/ƭŀŘŘƛƴƎ άǳƳōǊŜƭƭŀέ ǿƛǘƘ
a Vented and 
Drained cavity



Rainscreen Cladding Provides

ÅCladding Provides:
ÅAesthetics

ÅReduced UV and Rain exposure

ÅDistributes wind pressures

ÅMinimizes physical exposure 
(damage) caused by physical 
contact 



Ventilated Rainscreen Advantages 

Drainage Benefits: 
ÅAllows cavity moisture to drain 

away from the structure

ÅWater will not impede at sealant 
joints, cracks and other areas 
vulnerable to water penetration 



Ventilated Rainscreen Advantages 

Venting Benefits: 
ÅVenting helps dry remaining moisture

ÅEnhances vapor diffusive drying

ÅReduces reverse vapor drive



Non-Permeable Membrane DISADVANTAGES 



Non-Vented, Non -Permeable Membrane

Vapor Barrier 

Water:Air:



Water Tight, Air Tight, Water Vapor Open?

Åbut not leaking?
ÅWater vapor in the air is a gas, 

invisible to the eye

ÅWater Vapor Transmission
is only measured through solids

US PERM= grains/ft2ωƘƻǳǊωƛƴŎƘIƎ



Water molecule = 275 picometers (pm)
Air molecule = 320-370 pm

Vapor Open vs. Non -Permeable Membranes 

ÅHow can a WRB/AB be Vapor Open (Permeable) and Air 
Tight?

ÅWater molecules
are 25% smaller
than Air Molecules



Vapor Open Membrane and Air Barrier

Vapor Escapes
.ǊŜŀǘƘŀōƭŜ ƻǊ ά±ŀǇƻǊ 
hǇŜƴέ ²w.κ!ƛǊ 
Barrier membrane

Water:Air:

Water escapes because it is smaller than air



Ventilated Rainscreen ADVANTAGES

Å Promotes Drainage and 
Drying

Å Boosts drying of Cladding

Å Enhances vapor diffusion 
with a permeable WRB/AB 
membrane

Å Mitigates reverse vapor drive
Enhances: Buoyancy, Natural 
Convection or Stack Effect

Å Reduces heat transfer 
from the cladding



Rainscreen Cavity Size

Capillary Break that allows free drainage

ÅMinimum 0.5 å1.0 mm (1/ 16ëÞ 

ÅTypical in construction at 3 - 7 mm (ȧë -ÌëÞ

Å 6.4-мнΦт ƳƳ όѻέ -ѹέύ 



Rain Screen Cavity Size 

Drainage

ÅASTM E2273 Drainage efficiency of EIFS Test

ÅA 0.5 å1.0 mm gap can easily drain 1 L/min

ÅHydrogap : 1.0 mm
ÅDrainWrap : 0.1 mm
ÅRainDrop 3D: 0.5 mm
ÅTamlynWrap Drainable Housewrap: 1.5 mm 
ÅValeron Vortec: 0.08 mm

J.F. Straube, J. Smegal, 2009. Modeled and Measured Drainage, Storage 
and Drying Behind Cladding Systems. Research Report 0905 Building 
Science Corporation

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



2021 IBC Rain Screen Cavity Size 

Drainage Cavity Required

ÅASTM E2273 Drainage efficiency of EIFS Test

Drainage must be 90% or greater

ÅA 4.8 mm ( 3/16
th ) gap required

нлнм L./ /ƘŀǇǘŜǊ нрΣ άDȅǇǎǳƳ .ƻŀǊŘΣ DȅǇǎǳƳ tŀƴŜƭ 
tǊƻŘǳŎǘǎ ŀƴŘ tƭŀǎǘŜǊΣέ ǎŜŎǘƛƻƴ нрмлΦсΦнΣ ŦƻǊ Ƴƻƛǎǘ ƻǊ 
marine climate zones, a WRB shall comply as noted 
above.







Rain Screen Cavity Size 

Venting

Å+~ik ªkpkªk|gk« ÀÃ {{ Ý¿ëÞ p~ª *ªsgy
Good drainage

Å>7 å10 mm (1/4έ-
3/8έύ ŀƭƭƻǿǎ ǾŜƴǘƛƴƎΥ

Buoyancy, Natural Convection or Stack Effect

Driven by temperature difference

ÅEnhances Cladding drying

ÅEnhances vapor diffusive drying
Higher the PERMS, faster the drying



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



Vapor Open 
WRB/AB High 
Drying Capacity

Å14 WRB materials were 
evaluated for diffusive drying
Å3 fluid applied WRB

Å11 membranes some with 
primer as per manufacture



Vapor Open WRB/AB High Drying Capacity

Å¿í¶¿í §z·µ~~i «^{§zk« µkªk «^®¯ª^®ki µs®r µ^®kª

ÅWRB/AB installed on ½ of the plywood

ÅSamples 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 Capacity  

ÅSamples weighed

ÅWeight loss plotted



Weather Resistive Barrier Comparative Drying 
Study 
Project: #1402-1012, Author: BEE Building 
Envelope Engineering, Seattle, WA

Vapor Open WRB/AB High Drying Capacity



Permeable Membrane + Ventilated Rainscreen



Rain Screen Details: 
Self-Adhered Shims

ÅSimple 

ÅEasy

ÅEffective 

ÅSeals (gaskets)  Fasteners

ÅAdds Thermal Break 

ÅMinimal Cost

Åȧë ÝÁ {{Þ ~ª Ìë ÝÄ {{Þ



Rain Screen Details: Self-Adhered Shims



Rain Screen Details: Drainage Mat 

ÅInstalled over WRB/AB

ÅPositive drainage cavity

ÅMultiple depths: 3 mm or 7 mm

ÅIncreases building envelope

Drainage and Drying 

о ƳƳ  όѾέύ

т ƳƳ  όѻέύ 



Rain Screen Details: 
Multiple Claddings



Rain Screen Details: Stucco

ÅDrainage matrix is 
installed over the 
vapor open WRB/Air 
Barrier, behind stucco

т ƳƳ  όѻέύ 



Concealed WRB

ÅMoist Climates 
It rains in all climates!

ÅRequired 4.8 mm ( 3/16
th )

ÅFor proper drainage and drying 



Rain Screen Details: Stucco



Rain Screen Details: Stucco



Rain Screen Details: Brick



Rain Screen Details: Brick



Rain Screen Details: Open Joint

ÅVapor open WRB/Air Barrier (black) for open joint cladding

ÅGirts create rain screen


