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Rainscreens: 
When, Where, 
and Why?

FEBRUARY 16, 2022

John Straube, PhD, P.Eng.
Principal, Senior Building Science Specialist
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Speaker Slide

A prominent figure throughout North America, Dr. Straube is 
an influential and driving force in the industry. Well-known in a 
variety of building science and research circles, he helps guide 
the direction of RDH and is seen as a mentor to all levels of 
staff.

He has broad experience in the building industry and is 
considered an international expert, having been involved in the 
design, construction, repair, and restoration of buildings in 
Canada, the United States, Europe, Asia, and the Caribbean.

Dr. Straube is also known for his academic contributions as an 
Associate Professor in the Department of Civil Engineering and 
the School of Architecture at the University of Waterloo, where 
he teaches courses in structural design, material science, and 
building science to both disciplines.

O ur Vision + Core Values
We make buildings better 
through the integration of 
science, design and construction 
expertise.
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240+ staff

9 offices

Projects across North 
America

Focus on building 

science
& building enclosures

© RDH Building Science, Inc. 2021

All rights reserved. No part of this presentation may be reproduced 
or transmitted in any form by any means, electronic, mechanical, 
photocopy, recording, or other without prior written permission. 

For permissions to use this content, email onlinelearning@rdh.com.

Disclaimer

This material is intended to be used for reference, continuing education, and training 
purposes only. Neither RDH Building Science, Inc., nor the persons presenting the 
material, make any representation or warranty of any kind, express or implied, with 
regard to whether the material is appropriate for, or applies to, any specific project 
circumstance or condition.

Applicable and current laws, codes, regulations, standards and policies, as well as 
project and site‐specific conditions, procedures and circumstances when applying the 
information, details, techniques, practices and procedures described in this material. 

Education for Professionals
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Today’s presentation

• Some History

• “Rainscreens”… what are they, really

• Specifically, what are
– Drained?

– Ventilated?

– Pressure‐equalized?
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SOME HISTORY

Rain penetration control

• Transition of mass wall to drained was complex

• Pressure‐equalized Rainscreen was proposed in 
the early 1960’s

• Acceptance of drainage and WRB “drainage 
plane” took much longer
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Rainscreen History

• Note, no WRB!  But air barrier
• 1963 CDB 40 (below)‐ seminal

• 1971 AAMA Design Guide (right)

Garden, Rain Penetration Control, CBD40  1963.

AAMA 1971

Pressure equalization 
was the focus

Svendsen 1967 “two‐stage”

• No rainscreen, air barrier or WRB mentioned… but 
components look similar

“Two‐stage 
weathertightening”

Svendsen, S., 1967, “The principles of one‐stage and two‐stage 
seals”. Weathertight Joints for Walls: Proceedings of the 
International CIB Symposium, pp. 25‐28.
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Still no WRB …
• Air barrier is there . . 
and flashing

Max Baker, Roofs,  1980.

Latta, Walls & Roofs for Canadian Climate,  1973.

1981 CMHC 
Masonry Guide
• No WRB

• But… Air + Vapor 
barriers

Plewes, W.G. 1981. Exterior Wall 
Construction in High‐Rise Buildings. 
Advisory Document. Canada 
Mortgage & Housing Corporation, 
1981. 73 pp.
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Explicitly separated 
drainage+ ventilation from 

pressure equalization 

1988.

No WRB!

1991 CMHC Guide

Drysdale and Suter, 1991. Exterior wall construction in 
high‐rise buildings: brick veneer on concrete masonry 
or steel stud wall systems, guide for CMHC, 1991.

• High‐rise steel stud w/ exterior 
paper‐faced exterior gypsum!
and no WRB 

• The recommendation
in 1991
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1991 ASTM
• Practitioners start to get it

“Our experience in evaluating and 
testing various wall systems is that 
much of the leakage can be 
replicated by allowing water to flow 
over the wall system without 
application of a differential pressure 
across the wall"

1991 ASTM
• Practitioners start to get it

• “Drained” & “Cavity Walls”
are defined

“the exterior surfacing screens the rain 
from the waterproofing layer that 
is placed behind it”

“include a back‐up waterproofing system to 
collect water that penetrates the cladding 
surface and drain it back outside” 
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1993 NIST Guide ‐ Dr A Persily
• “…good masonry construction for rain 

penetration should be supplemented 
by the use of a facade or veneer that 
provides a second line of defense 
combined with a drainage system to 
remove the water that penetrates the 
facade.”

• “… flashing must be properly installed 
at all required locations, the cavity 
must be well drained and the backup 
wall must be airtight and watertight.” 

CMHC 1997 

Excellent modern detailing, but 
still water control layer not 
labelled

From: CMHC Best Practise Guide. Brick 
veneer concrete masonry unit backing. 
1997.
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Finally, AISI 
2003

Trestain, T.W., Steel Stud Brick 
Veneer Design Guide, AISI 2003. 
and
Trestain, T.W., Steel Stud Brick 
Veneer Design Guide,CSSBI
2007. 

Today (2022)

• We know (?) we need water and air barriers
• But ….

– Water control layers (WRB) are still often not 
labelled on drawings

– Air barriers often confused with water barriers

– Water barriers often confused with air barriers

– Vapor barrier still confused with air barriers
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Rainscreen

• Once meant: cladding that “screens” rain

– i.e., “cladding that leaks rain” 

• Then “pressure equalized rainscreen”

• Now… ventilated cladding?
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Enclosure Rain Control Strategies

• Assume: rainwater is likely on the wall

• We know: water can penetrate in many ways

Three fundamental approaches …

• Drainage

• Exclusion

• Storage

A total of three fundamental 
approaches

Categorization
• Elements and joints 

can be different

• System developed 
using science, not 
forced to fit standard 
walls

Straube, J., & Burnett, E. F. 1999. “Rain control and design strategies”. 
Journal of Thermal Envelope and Building Science, 23(1), 41‐56.
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glazing steel-clad foam panels

Three Approaches

Building Science

3. Drain (Drained/Screened)

1. Store (Mass)

2. Exclude 
(Perfect Barrier)

glazing steel-clad foam panels

2. Exclude 
(Perfect Barrier)
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Drained Walls
Historically, all labelled as 
rainscreens sometime

Drained

• 5 components

• No air barrier
required
– But air barrier, 
insulation, etc all 
needed in a 
modern wall 

(≈1 mm or more)
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Lapped Water Control Layer

Water-resistive barrier WRB

WRB

Flashing

Joints lapped to
allow drainage

Combined air & water control

•

WRB &
Air Barrier

WRB &
Air Barrier

Tape

Tape

Ta
p

e

Flashing

Joints sealed air 
and water tight
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So what is a Rainscreen?
• A drained wall always has drainage

and may also have

• Large (>6?mm) gap to prevent bridging
and/or
• Venting
and/or
• Ventilation (does this mean a large gap?)
and/or
• Pressure Equalization (this means?)

DRAINAGE & GAPS
The most important and fundamental feature of rainscreens
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Drainage gaps

• Small cracks can allow water to leak past 
cladding

Drainage gaps

• Small cracks can allow water to leak past cladding

• Small gaps also allow drainage 

36

37



Building Science Live - Straube 2022-02-16

19

Drainage gaps

• Small cracks can allow water to leak past cladding

• Small gaps also allow drainage 

• Question: How small? 
Answer:  In the range of 1/16” and smaller

“All specimens, including the one without a furred 
cavity, effectively drained a considerable amount 
of water that entered around and through the 
windows.” 

Conclusion
IRC/NRC Testing 2000
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•Stucco has cracks
•Stucco adheres to paper
•Water builds up & presses 
through flaws in the 
building paper
•Drainage then occurs in 
the drainage gap provided
•Wrinkly building paper 
gap is maybe 15 mil (0.4 
mm), larger at nail heads

Karagiozis, Ltiburek, Straube, Schumacher. PRELIMINARY INVESTIGATION OF 
DRAINAGE IN FULL‐SCALE WALLS CLAD WITH STUCCO AND HORIZONTAL VINYL 
SIDING  For: Seattle Department of Design, Construction and Land Use , 2002.

Many roles for the gap

• Gap avoids hydrostatic pressure 
– if >0.3 mm / 12 mil (approximately)

– drains water away, avoids hydrostatic pressure

• May prevent bridging
– if > 1/8” (>3 mm) based on droplet size 

• Can allow ventilation drying
– If >> 1/8”(3mm), but likely needs over 1/2”
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Bridging of air gap
• Droplets less than ≈3mm, but tolerance often added to 

recommendation

Drops don’t 
bridge

Drops 
contact both 
sides

But, why 
don’t we 
want water 
on the WRB?
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Unintentional 
crack or opening

Water-air 
barrier flaw

Rainwater enters primarily at 
penetrations, and hence often 
onto WRB directly… so is 
moisture bridging important?

“Even when an air space was present behind 
the cladding system, it was beneficial . . . for 
second line of defence, be it a water‐resistive 
membrane or a board stock material, be 
attached in a water‐resistant manner.” 

Lacasse, M. A., 2004. “IRC studies on the control of rain 
penetration in exterior wood-frame walls”. Solplan
Review, 114, pp. 14-15.
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Let’s check the Q&A

VENTILATION
The best reason for bigger cavities
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Why ventilation

• Allow drying of:

– Back of cladding

– Inside drainage cavity

– Sheathing (if vapor permeable WRB)

• By‐pass vapor resistance of cladding

– Cold weather condensation / drying

47

Ventilated Walls
Clear Air Spaces

Vent Holes Above
& Below Window

Vent Holes at Top
& Bottom of Wall

Ventilation provides drying to the exterior 

Can be important for:

1. vapor impermeable cladding

• e.g., metal panels, glazed tiles, etc.

• bypass vapor resistance / avoid condensation

2. systems which store rainwater 

• manage inward vapor drives, dry wet 

cladding

3. Moisture‐sensitive cladding 

• esp. wood, fiber‐cement drying backside

Must there be vents 
top & bottom?
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John Straube

Field drying study
Wood frame walls

• Brick, bottom vents only w/ Tyvek
• Brick, ventilated w/ Tyvek
• Brick, ventilated w/ #15 Felt paper
• Vinyl w/ Tyvek
• Vinyl w/ #15 Felt

Ventilation Research: ASHRAE RP1091

Induced sheathing 
wetting

Brick w/Tyvek
ventilated
Brick w/#15 felt
ventilated

Brick w/Tyvek
non‐ventilated

Example Field Results: ASHRAE RP1091
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Rainscreen Euro‐Con‐fusion

E.g. SwissPearl (2019)
Gap & ventilation but:  
・no WRB! 
・ no mention of 

drainage

Danger! Cool, sexy, 
imported products 
may not work.

Air gap size vs function

Small gaps and 
discontinuities
(no contact) 
allows drainage 
but little 
airflow 

Cladding 
tight to WRB, 
no drainage 
or airflow 
possible

Moderate 
gap (1/2”) 
allows 
drainage, 
decent 
airflow and 
stops drop 
bridging

Full gap (>3/4”) 
allows drainage, 
full airflow and 
stops drop 
bridging
Fire propagation 
becomes a 
concern >1”

rainscreenassociation.org
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Why not bigger is better?
• Fire, rodents, birds. To avoid… gaps of under 2” are preferred

52

rdh.com
Learn more at

@RDHBuildings

RDH Building Science

Discussion 
+ Questions
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PRESSURE EQUALIZATION
The Holy Grail

Pressure Equalized Rainscreens

• Popularized by 
curtainwall industry

• In a time when 
neither air barriers or 
drainage where part 
of all walls !
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PER components

• No drainage

1. Rainscreen cladding

2. Air chamber/compartment

3. Air barrier

4. Vent

5. Compartment seperators

  pressure 
chamber 

air barrier

vent

compartment 
separator
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Wind Pressure

rainscreen

Pressure Equalized Theory

• Theory: no air pressure across cladding 
= no rain leakage

• Locate a single
vent per 
compartment

Entire wind 
pressure taken 
across air barrier

Air enters 
chamber via

vents

No  pressure 
difference across 

cladding

Wind Pressure

Chamber 
pressure 

= 
wind 

pressure
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Theory

Rainfall on wall
Water flows past 

opening

+ -

A
ir 

ba
rr

ie
r

pr
e
ss

ur
e 

ch
a
m

be
r

S
cr

ee
n

+ -

100%
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50%

Wind pressures drive 
airflow & water 

through opening

A perfect air barrer 
results in no airflow or 

pressure across cladding

100%

0%

50%

But cladding leaks anyway ….

Gravity remains 
the biggest
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Opening or 
unintentional 

crack

S
tr

uc
tu

re
 /

 B
ac

ku
p 

w
a

ll

Water-air 
barrier flaw

Opening or 
unintentional 

crack
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Opening or 
unintentional 

crack

1 2 3
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Pressure Equalization Theory
• Curtainwall mullion

“Interior seal … does

not see water”

• Unless it does, e.g. 
surface tension, horizontal 
mullion, sloped curtainwall

Lstiburek,J. Drainage, Holes and Moderation. 2008.

Summary of PE

• PE only stops air‐pressure driven leaks

• Gravity leaks occur anyway

– So you need a good WRB and flashing

• Today, we often combine AB and WRB, thus PE 
means all air pressure is across the WRB

• Dynamic pressure variations are a challenge…
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COMPARTMENTALIZATION

Compartmentalization

• Wind is not spatially uniform

– Pressure at corners can be very different than 
middle of building

– And pressures vary second by second

• Air “chamber” is divided to reduce pressure 
variation
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No compartments
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SO, WHAT IS A RAINSCREEN?

66
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Rainscreen Association

• Recently formed

• Working on terminology and

• Performance standards 

From www.rainscreenassociation.org
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Rainscreen

• Rainscreen is above all, a drained system

• Ventilation can be added
– provides benefit for some, not all, walls

• Pressure‐equalization can be added
– Provides modest improvement to rain control

– Simple venting & airtightness provides most rain 
control improvements over drainage

rdh.com
Learn more at

@RDHBuildings

RDH Building Science

Discussion 
+ Questions
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Contact Us

rdh.com/contact‐us 

Learn Building Science has learning 
opportunities including continuing 
education credit opportunities. Check 
out the website for live events, guides, 
courses, and more!

learnbuildingscience.com 

RDH Technical Library

Free resources are available on our 
website, including building enclosure 
articles, conference papers, 
presentations, research reports, quick 
guides and technical bulletins.

www.rdh.com/technical‐library/

More Continuing Education 
Credit Opportunities

Join Us For Our Next Event!
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