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Welcome!

-~ We are recording.
-~ Some FAQs:

> You will get a follow-up email regarding how to access the
recording and a pdf of slides.

> If you need a completion certificate for self-reporting or
EPP and/or AIA or AIBC credits, please follow the link in the
chat box to let us know.

- Please use chat for housekeeping questions.

- Please use Q&A box for questions for the speaker.
- We will break partway and at the end for questions.

- Use upvote feature to let us know what you’re most curious
about!

More questions? Please contact us at
events@l|earnbuildingscience.com.
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John Straube '

PRINCIPAL, SENIOR BUILDING SCIENCE SPECIALIST

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 f
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.

We make buildings better

== through the‘integration of

science, design and construction
expertise.
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Disclaimer

This material is intended to be used for reference, continuing education, and training © RDH Building Science, Inc. 2021

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 All rights reserved. No part of this presentation may be reproduced
regard to whether the material is appropriate for, or applies to, any specific project or transmitted in any form by any means, electronic, mechanical,
circumstance or condition. photocopy, recording, or other without prior written permission.
Applicable and current laws, codes, regulations, standards and policies, as well as For permissions to use this content, email onlinelearning@rdh.com.

project and site-specific conditions, procedures and circumstances when applying the
information, details, techniques, practices and procedures described in this material.
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Today’s presentation

* Some History
e “Rainscreens”... what are they, really

e Specifically, what are
— Drained?
— Ventilated?
— Pressure-equalized?

RDOH
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Poll Question:
Where do you primarily
practice or operate?

RDOH




Building Science Live - Straube 2022-02-16

SOME HISTORY

RDOH
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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

RDOH
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RAIN SCREEN

Rainscreen History - .
i
‘ 4
. . J ~t ¥ ,
* Note, no WRB! But air barrier / ' ;l 4k
! I ) / Air seal
* 1963 CDB 40 (below)- seminal 2 e B ?J t
* 1971 AAMA Design Guide (right) i
SHINGLES AIR PERMEABLE ‘ Air space
AR SPACL R BRICK WYTHES :L )
AR BagAes | SHEATHING PAPER _ ]
INSULATION B 5 AiR BARRIER i
;ﬁ'alr::'oauq =1 2:3::::SURE (a) (b) Rain screen Inner
L8 BARRER | ] =t \:{!&T;&:}g:’:s \\:_-__ﬂ “ AAMA 1971
[ | ‘reseweT—"1 | Pressure equalization

BOTH of THESE WALLS ALLOY PARTIAL AIR PALSSURE

EQUALIZATION IN CHAMBER

SHINGLED WALL CAVITY BRICK
Garden, Rain Penetration Control, CBD40 1963.

BRICK VENEER

was the focus

12

seals”. Weathertight Joints for Walls: Proceedings of the
International CIB Symposium, pp. 25-28.

RDOH

Svendsen 1967 “two-stage”

* No rainscreen, air barrier or WRB mentioned... but

components look similar SN ] ), Rain barrier
llT -st ‘\\\\\ — ——Wind barrier
WoO-stage \\\\‘ p— /—-Hcat insulation
weathertightening” N /| ;_—{‘Z" /—wu«mour barrier
d two-stage geals s\ \‘\~ —
. £ one-stage 2% N \\\
The princlpyes ° B % N
2 I Y 7T ~
SVEN 1. SVENDi?Eﬁn\G RESEARCH ﬁifb \\\ —
TRONDHEIM, NORW Y=
A
Svendsen, S., 1967, “The principles of one-stage and two-stage I'-ﬁp"l

Fig. 3. The principle of two-stage seal.
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Still no WRB ...

e Air barrier is there ..
and flashing

Latta, Walls & Roofs for Canadian Climate, 1973. _=
-

\\
81NN

LH.
A
g
1. Ain banndien E}—j H:
2. Structural support @—J "
3. Rain banrien b 8 WATER THAT PENETRATES
4. Insulation E}—j LSY ?:Q/ESRJIE}'\}%SOUTWARD
Max Baker, Roofs, 1980.
14

/ 7 Cement parging air
461 . barrier (NBC 5.2)

Vapour barrier (NBC
5.2,5.5,9.26.5)

L-—

1981 CMHC il M.
Masonry Guide 7/ 7N
* No WRB Z '-

/ / i ] Flexible sealant at
hd But... Alr + Va por AL saed g | | perimeter of ir

o

? l+— Gypsum wallboard

TN

. =5 . “jkontinuous flashing . A ¥ e
barriers B AR PR
. “CS5A A371,4.13.3) LA by BN R
g Bl e S P
Weepholes 600 mm DRI ‘|, Adjustsje anchors S OO TN
on centre ((SA  —3 Z -Xorqued.as specifieds ; X 2
5304, 3.13 CSA = " R~ L
A371,4.13.1) o~ d R
Sealant (see Fig. 32) & . v I3
. Expansion gap i _.:,_ s i PR
Plewes, W.G. 1981. Exterior Wall Fe s e ] : TN - s
Construction in High-Rise Buildings. / ol I iy e e R e
Advisory Document. Canada T — == Seapht
i i M rt v vl
Mortgage & Housing Corporation, disance 3/5 onck i 1=
1981. 73 pp. me ey P A=
&2 —% — | Ao =
= & == 3
RO - =y
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\ \\ :’.‘ J M Anderson and J R Gill \ \ .‘
~O0 & | =
\\ N 53‘ : : N >
NN s Rainscreen Cladding N =~
. \\ = a guide to design principles and practice \ "'
N \ oS g princip pr N <]
~ . ~ :%:: \ ‘1
\\ AN ?21 \\ | :]
SO S N <]
NN = \ Se
N \\ b
: <)
:gi.l;sumer drains \4\ =
down reverse, ]
Z'r?ﬂ::d ?;de ° \ | —]
o N &
NE=
No WRB! — N e
‘: I 1% ea . \ \ “ /A
“i / |'| " _EXpIICItIy se.par'ated Figure 12 The protective
' drainage+ ventilation from function of the rainscreen in
ROH pressure equalization a two-stage wall
16
d A M
| —— eenor sheathing
* High-rise steel stud w/ exterior {
paper-faced exterior gypsum!
and no WRB
<
* The recommendation
in 1991 @ =
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.
RDH ,v
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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"

RDOH

18

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”

RDOH
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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 | aivarer
combined with a drainage system to E /
remove the water that penetrates the o N
facade.” - |

« “.. flashing must be properly installed ™" =
at all required locations, the cavity e O -
must be well drained and the backup
wall must be airtight and watertight.” S .
o= \'4 T, Interior
Shelf finish
ROH
20
ez SC L KISk e e
VERTICAL REINFORCING II ’_— % ;':}ICKAP()UH BARRIER
SRSy \-“\\l \&H :;‘:\é?:gclgfn?)(s%ﬁf C M H C 1 9 9 7
GYPSUM WALLBOARD ——__| Il— ><'_-— INSULATION. RETAINER
conceers ewoon ——__| | | | [—1 =) mE
E'):S\.} i i) t:,: O %/—mm OR SEMI-RIGID INSULATION
o O —AIR/VAPOUR BARRIER
pE I = : MEMBRANE (SHEET). OVERLAP
::]_:r%ﬁ?awc\\ ; III ><'__ g FLASH[NG 150mm (6“) MIN.
9 I — g
STEEL WELD PUATE [ :K |UI! él_w_ 3 MORTAR DROPPING CONTROL
r h |21 nams ost o Excellent modern detailing, but
E;ég‘;ié;;%ﬁlla”' still water control layer not

DIMENSION BY
{—1-STRUCTUY NGINEER

SEALANT WiTH AL

BACKER ROD.

SEMI-RIGID GLASS
FBRE INSULATION ———
STEEL CHANNEL CUPS—"]

(SIZE AND SPACING
BY STRUCTURAL ENGINEER)

GYPSUM WALLBOIRCJ—/

WETAL FURRING —— |

VERTICAL REINFORCING
IF REQUIRED

& ER AN
10mm FLASHING (Ii USED) M.LOW FOR

3/87)DRIP EDGE,

MIN FLASHING ¢/w DRP Nor Pmueu‘

PREFINISHED

STEEL FLASHING WITH DRIP
ECGE, SET ON TWO BEADS OF
SEALANT {OPTIONAL)

COMPRESSIBLE BACKER ROD
AND LOW MODULUS SEALANT

CONTINUOUS STEEL
SHELF ANGLE AND
STEEL BRACKET

UNSONDED LENGTH OF AIR
BARRIER WEMBRANE TO ALLOW
FOR DEFLECTION

labelled

From: CMHC Best Practise Guide. Brick
veneer concrete masonry unit backing.
1997.

21
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veneer

Mortar joint

Masonry (or brick)

Exterior sheathing and /or
rigid insulation

Batt insulation

Finally, AlSI

Interior sheathing
(drywall air barrier)

Water barrier

2003

Air space

Vapor retarder

Flashing

Weep holes (open
head joints usually

Sealant for air
barrier continuity

Bottom track

Cast-in-place adjustable

at 24 in. or anchor and shelf angle
600 mm o.c.)
Slab
Sealant and
BOSHArTRS Sealant for air Trestain, TW., Steel Stud Brick
Vent hol barrier continuit) . .
et jgiﬁfs()open y Veneer Design Guide, AISI 2003.
——— Inner and outer top track
; . deflection detail and
DI | . .
. T~ Trestain, T.W., Steejl Stud Brick

_ : Veneer Design Guide,CSSBI
Wire pintle A6
(or tie) E i 2007.

XJ"
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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

RDOH
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Chat Question:

What size of an air gap do
you typically include within
your rainscreen wall
designs?

ROH

24

Rainscreen

* Once meant: cladding that “screens” rain
—i.e., “cladding that leaks rain”

* Then “pressure equalized rainscreen”
* Now... ventilated cladding?

RDOH

25
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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

A total of three fundamental

* Exclusion

approaches
* Storage
ROH
26
Catego rization Enclosure System
* Elements and joints _Joints | [ Etements |
can be different
Imperfect Barrier Perfect Barrier
e System developed
USIHg SC|en.C€, not Mass or Perfect Barrier
forced to fit standard Storage Types Screened Types Types
walls > >
Less mass More mass
and lower and more
permeability permeability
Straube, J., & Burnett, E. F. 1999. “Rain control and design strategies”.
RJ -I Journal of Thermal Envelope and Building Science, 23(1), 41-56.
27
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Rubble

Three Approaches

) ‘__\/ >

1. Store (Mass)
l ! | l
Solid Masonry Composite/
Layered

3. Drain (Drained/Screened)

2. Exclude
(Perfect Barrier)

»

»

g o
’

v ©
ol
»
»
A
»
IS J
Al
w |
»
»
w V¢
»
.
‘l
»
J

»
»

»

} X L N
\ \ i glazing steel-clad foam panels
Lap Siding Panel Cladding Masonry Veneer
Systems
28
)
Perfect Barrier
2. Exclude
(Perfect Barrier)
Perfect Barrier I I T
v ® » ®

RDOH

\

Face
Sealed

Concealed
Barrier

® L
» v
»
» ® |
» A
© A
® w Vi
» »
»
A °

_\/\_

steel-clad foam panels

{ __\/\_

glazing

14
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- "k I8 .
s

5] ;] 4] 1=
. Ny
D . s

9 v, CRPR
X e =

~ ’ 2

Historically, all labelled as

d Wa”S rainscreens sometime

Lap Siding Panel Cladding Masonry Veneer
RDOH
30
Drained
1. "Rainscreen" cladding -
Ul 2
[ ) m
5 components 2. Drainage space(s) B po
. . ~ o
* No air barrier (=1 mm or more) &
. 3. Drainage Plane (WRB .
required nageFisaeIChS -
. 2
— But air barrier, %« FlaEiing — g
insulation, etc all 5 Drain Opening N | &
] ("weep") ‘
needed in a
modern wall
RDOH
31
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Lapped Water Control Layer
\

Joints lapped to
_allow drainage

Joints sealed air
nd water tight

| WRB g

A"' Barria. I

-

16



Building

Science Live - Straube 2022-02-16

So what is a Rainscreen?

* Adrained wall always has drainage Drained or
and may also have Screened Types

* 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?) -

Vented Ventilated Pressure
Moderated

RDOH

34

The most important and fundamental feature of rainscreens

DRAINAGE & GAPS

RDOH

35
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Drainage gaps

* Small cracks can allow water to leak past

cladding

RDOH

36

Drainage gaps

* Small cracks can allow water to leak past cladding

* Small gaps also allow drainage

RDOH

37
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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

RDOH

38

Brow

princ

(1999). Designing exterior walls according to the rainscreen

Conclusion

IRC/NRC Testing 2000

n, W. C., Chown, G. A, Poirier, G. F., & Rousseau, M. Z

iple. Construction Technology, 34, 1-8.

Specimen no. 2

Size of Cavity Required for
Effective Drainage's'¢
IRC conducted rain penetration
tests on four full-scale wood-frame
wall specimens with windows.
Test parameters included type of
cladding used for the first line of
defence, and size of cavity and
type of sheathing membrane used
in the second line of defence. The

= asphalt-impregnated paper over
OSB. The space between the
cement board and the paper pro-
vided the cavity (Figure 8).

= 3-mm plastic furring strips over
asphalt-impregnated paper over

e (71167

Asphaitiemprag

baand farng

windows were installed in flashed 2o QEOSD, providing 3 3:mm  deop
and drained rough openings, and Base coat y (Fig o .
sealed on the exterior. Water pen- Fieen feosse]  The fourth specimen was clad with

anded

etration was measured both with 25-mm  ex polystyrene
and without static and dynamic ( E > stucco fin-
pressure differences across the continu-
specimens, and with several yer of 3-mm plastic 1"!:"'"!:

Specime, over asphalt-impreg

over OSB (Figure 10).

All specimens, including the one
without a furred cavity, effectively
drained a considerable amount of
water that entered around
through the windows. However, a
large amount of water was absorbed
the cement board
imens 1, 2 and 3.

degrees of defect in the sealant,
typical of those defects observed in
the field.

1m0 058
The first three specimens were Rephaliaprypted pepes
clad with 12-mm cement board
with synthetic stucco finish, and
installed over

12 (172°) comant
board

Basecost
Finish (coaras)

* 12-mm cement board fu

ROH

Specimen no. 2

Soren (1)l havig 261

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

s
w003 4005 o 408 men
(167 60 cartee

e (2 14

39
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~ eStucco has cracks

~ eStucco adheres to paper
eWater builds up & presses
through flaws in the
building paper
eDrainage then occurs in
the drainage gap provided
eWrinkly building paper
gap is maybe 15 mil (0.4
'mm), larger at nail heads
araglozils:,l Ltillourek, St;ube, Schmcher. 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.

40

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
e Can allow ventilation drying

— If >> 1/8”(3mm), but likely needs over 1/2”

RDOH

41
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Bridging of air gap

* Droplets less than =3mm, but tolerance often added to

recommendation
Water droplets —>| |«— Tolerance Water droplets N
But, why
n’ w ’ Drops
do twe E:i(;pidon ¢ contact both
want water g cides
on the WRB?

Droplet size —> <—

RDOH

\ Droplet size —>| [«<—

42

Unintentional

Rainwater enters primarily at ;
crack or opening

penetrations, and hence often
onto WRB directly... so is
moisture bridging important?

“Even when an air space was present behind
the cIad(.jlng system, it was.beneflual a fgr barrier flaw
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 y

RJ .I Review, 114, pp. 14-15.

Water-air
pE—

Structure / Baokup wall

43
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Let’s check the Q&A

ROH

44

The best reason for bigger cavities

VENTILATION

RDOH

45
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Why ventilation

* Allow drying of:
— Back of cladding
— Inside drainage cavity
— Sheathing (if vapor permeable WRB)
e By-pass vapor resistance of cladding
— Cold weather condensation / drying

RDOH

46

Must there be vents
Ventilated Walls ~ wosbotor? =
N . <
Ventilation provides drying to the exterior Clear Air Spaces
Can be important for:
1. vapor impermeable cladding Vent Holes Above
e e.g., metal panels, glazed tiles, etc. & Below Window
* bypass vapor resistance / avoid condensation
2. systems which store rainwater
* manage inward vapor drives, dry wet XeBnétlt-:)OrLegfa\}V-;ﬂp
cladding D
3. Moisture-sensitive cladding
. esp. wood, fiber-cement drying backside
ROH ]

47

23



Building Science Live - Straube

Ventilation Research: AS_i-IRAE RP1091

Field drying study

Wood frame walls

|

;
I
I

#i'n“"

Brick, ventilated w/ Tyvek
Brick, ventilated w/ #15 Felt pape

«  Vinyl w/ Tyvek
RIH - Vinyl w/ #15 Felt
48
Example Field Results: ASHRAE RP1091
a0 -+ 1
Induced sheathing Brick w/1:yvek
wetting non-ventilated
25 Brick w/Tyvek
< ventilated
< Brick w/#15 felt
§ 20 1 ventilated
= |
<) J
(&} ,
g 156 4
2 ]
2 i
s |
2 W AAN
Ao & ’ \
2 4 WALAS
h Vinyl wi#15 Felt
] Vinyl w/Tyvek
0 T T T T T T
1-May 8-May 15-May 22-May 29-May 5-Jun 12-Jun

49
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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.

RDOH

Design | Terminology

Swisspearl Largo

Terminology Rear ventilated cladding Ventilation cavity (3)
= The design principle invoives the Cavity behind panel with ventilation
< deflection (screening) of the rain gaps at bottomand top.
( weater. As the panel joints are not
1 » sealed, minimal amounts of water Thermal insulation layer (4)
\ cangainaccess into the air cavity Toincrease the thermal insulation
behind the panel The cavity is capacity of the exterior wall
naturally ventiiated by vent gaps
at bottom and top, S0 that any Substrate (5)
2 e > maisture will evaporate naturally by | Face of exterior wall suchas
{hermal action plaster, concrele, exterior sheating,
wind proofing layer. etc.
N Cladding (1)
S — > Panelswithopenor closedjonisin  Exterior wall (6)
one plane or lapped. Brick, concrete, wood and steel
studs
5 Sub framing (2)
To support the cladding dead and
wind load generally vertical pane!
Py - supports in timber or metal
P
(
-
Vertical section

50

Air gap size vs function

| Cladding

| tight to WRB,
: no drainage

| | or airflow

|: [ possible

|| Small gaps and

| discontinuities
(no contact)

|| allows drainage

| but little
airflow

|

|
Moderate | Full gap (>3/4”)
gap (1/2”) ; allows drainage,
allows I full airflow and
drainage, l ; stops drop
decent | bridging
airflow and I 1 Fire propagation
stops drop | ‘ becomes a
bridging | | concern >1”

rainscreenassociation.org

25
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Why not bigger is better?

* Fire, rodents, birds. To avoid... gaps of under 2” are preferred
“Chimney effect” of exterior cladding
—— Cavity

Fire drawn up through cavity

Exterior cladding

Interior of building

RDOH

52
Source: Probyn Miers B[B|C|

52

Discussion
+ Questions

Learn more at

rdh.com

m RDH Building Science

’ @RDHBuildings

ROH

53
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The Holy Grail

PRESSURE EQUALIZATION

RDOH

54

Pressure Equalized Rainscreens
| TR
* Popularized by ‘ : i
curtainwall industry 4 ; y Rad
: N SR &) $ue
* In atime when 4 D
neither air barriers or 1...
[l
drainage where part ‘ |
of all walls ! e
Fig. ? Essential features of[g'ne sgn scmAar;% ;);e)essme-
ROH - o

55
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PER components
* No drainage g
ainscreen ——> —
1. Rainscreen cladding pressure -2
chamber E
2. Air chamber/compartment airbarier L
3. Air barrier wind Pressure @) [|®| 5 |©
4. Vent eeperaor | | ©
/\x
5. Compartment seperators vent
ROH
56
Pressure Equalized Theory
* Theory: no air pressure across cladding
= no rain leakage — le—
. No pressure Entire wind
L] Locate a S|ng|e difference across Chamber pressure_taken_
cladding pressure across air barrier
vent per > o
Compartment Wind Pressure @ pressg-e) @
Airenters | //1
o —— —
ROH
57
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Theory

» »
T L]
® — 100% — 100%
. 5 — i [
g —
» » - E a (
» o] g £ — —
) 0| G|®
» 5| o2
> ° 2 5|2
et 2 ® O 15% & G - 50%
» s
» ® [¢ _/ _ s |
v g a
»
»
»
v " L oy L oy
»
] — | _—
»
Rainfall on wall W|nq pressures drive A perfect alr.barrer
airflow & water results in no airflow or
Water flows past ) .
through opening pressure across cladding

opening

RDOH
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But cladding leaks anyway ....
//J Opening or

/‘ unintentional —

Opening or Opening or
unintentional unintentional
crack | crack

|

I N}

I | |

I |

I I

5 | &

crack
4 |_| Ys
aravity remains
tho hicaooct

Water-air _|
barrier flaw

Structure / Baokup wall

Structure / Backup wall

=  Structure / Backup wall

Y
'\

N

w

RDOH
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Pressure Equalization Theorv

)

Key Seal is Interior Seal
as it Takes Maximum
Wind Load But it Does
Not See Water

e Curtainwall mullion

“Interior seal ... does

not see water”

* Unless it does, e.g.

surface tension, horizontal
mullion, sloped curtainwall

Not Pressure

1 Pressure in f
Air Enters Joints Chamber

in Cover Plate and is Same as
Pressurizes Chamber Pressure

Outside on Face
of Assembly

Figure 6: More magic: Drainage occurs at mullions as well. Cover cap
? J * is leaky to air allowing air entry to pressure moderate airspace.
I Lstiburek,J). Drainage, Holes and Moderation. 2008.
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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

RDOH
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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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Gradients

6=30°

Spatial

1= 45°

50 50

@0

1>

h;
I

Wind pressure variation over building face as percentage of stagnation
pressure and resulting air flow (adapted from ASHRAE 2017)

RDOH

A7
I
I
I
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horizontal joints

Detail Elevation (A-A) of pressure variation, resulting airflow, and impact

\“‘\Wind“‘flov; @ surface /
1] 1 T
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T
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<—— Width of building face —

on horizontal joints of enclosure (for 6 = 30°)

S S

Wind Direction
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No compartments

a) Exterior
Pressure

Instantaneous pressure distributicm)

Mean pressurg

2P Across Screen

gradient
] *I I* [ Screen
R - - 1
. ! Inner Wythe
(b) Pressure : :
Loss | i
: 1 Most of the pressure loss
i / is across cavity
' 1
(c)=a-b \
1
i
1
I

European Back-Ventilated
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SO, WHAT IS A RAINSCREEN?
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)
R A. ABOUTUS v RESOURCES & EVENTS

RAINSCREEN ASSOCIATION
IN NORTH AMERICA

WHAT IS A RAINSCREEN?

A rainscreen is defined as an assembly applied to an exterior wall which consists of, at minimum, an outer layer,
an inner layer, and a cavity between them sufficient for the passive removal of liquid water and water vapor.

Rainscreens are effective at managing moisture and provide exceptional opportunities for energy-efficient

performance via continuous insulation and reducing thermal bridging.

Assemblies that fall into this definition range from masonry, to clip and rail, and pressure-equalized systems.

68
Rainscreen Association
e Recently formed
* Working on terminology and
 Performance standards
RAINA
RJI'I From www.rainscreenassociation.org
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Rainscreen

e 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

RDOH

70

Discussion
+ Questions

Learn more at
rdh.com

m RDH Building Science

%Y @RDHBuildings
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Contact Us

rdh.com/contact-us

Learn Building Science
Learn Building Science has learning
opportunities including continuing

education credit opportunities. Check

courses, and more!

learnbuildingscience.com

2022-02-16

out the website for live events, guides,

Join Us For Our Next Event!

RP.-?.',:L".X MCCallumSather

Historic Westinghouse HQ:
The Path to Net-Zero Carbon

Presenter: Kristen Yee Loong
Guest Presenters: David Riley and Drew Hauser
Date: April 13, 2022

Time: 1-2pm EDT 7 10-11am PDT
Cost: Free!

VISIT LEARNBUILDINGSCIENCE,CO

BUILDING @«

SCIENCELIVE
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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

»

==

BUILDING SCIENCE LIVE
ON DEMAND

BUILDING SCIENCE LIVE
ON DEMAND

S——

Achieving Airtigh! Materials,
Really Matters
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