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Highly Insulated walls

 Biggest energy users in new Canadian houses
— Space heating followed by
— Domestic hot water
» Codes and Consumers demand more
— Increasing Insulation
— Increasing Airtightness
« Concerns about moisture risk
— Any change comes with risk of unknown

ROH
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Mom’s Rules of

Building Science

“Close the window / door / fridge”

— Airtightness matters
“Wear a hat”

— Overhangs = Sunshade, rain

shelter

“Don’t tuck your pants into your boots”

— Drainage and shingling

“Wear your jacket, sweater, mittens”

« Insulate on the outside

ROH

Design Information older than | am.
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“Perfect Wall” ®

* Why perfect? Identify layers & Arrangement

Cladding
1. Water Control > O
2. Air Control

3. Thermal Control >
4. Vapor Control

A\

Support L~

Service Distribution o)

Interior Finish =

- Double top plate

Taped and painted /2"
gypsum wall board as
interior finish

Vapor control layer

2x4 or 2x6 stud
wall @ 16" o.c.

Fiberglass or cellulose

A insulation in stud space
w®* -
?«9 0 < ! Exterior sheathing
\ 2
“\\_e‘ qa9°‘ 4 !
PR
ba“\e / Housewrap

Can push to near R-
20 with 5” ccSPF

A\
[ 5o Sep

Fiberglass
insulation at rim
joist

ROH




Stuff It?

Wrap It?

UNIVERSITY OF

WATERLOO

But we need more insulation

(L

Base 2x6

Framed Wall
<R-16 (wood)
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Exterior Insulation

|R-15 to R-60+

Issues: thermal bridging, thickness, durability

Split Insulation R-20
to R-60+

Interior Insulation
R-20 to R-30+

Issues: cladding attachment, material selection

. bRy
her Insulation Level

Deep Stud,
Double
Stud,

SIPS

R-20 -
R-80+

Issues: thickness, durability, interior details

4/16/19
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WATERLOO
2x. non-structural —
interior wall X
Double top plate D

2xstructural exterior
wall

Taped and painted S,
/2" gypsum wall S
board as interior finish - 4
Yy
Cellulose insulation

in 2x _ interior wall
stud spaces

6 mil polyethylene vapor - - :.‘

barrier on outside of \ .

interior wall 2
l;i b

Cellulose insulation o
in gap between lramN "
e

|

-Cellulose insulation
in2x exterior wall
stud space

OSB exterior sheathing

Fiberglass ——
insulation at rim
joist

Historically, the first response to higher
R-value 1970’s design. Labour intensive ,

UNIVERSITY OF

WATERLOO

11 7 :
The “Perfect” Compromise? ©

* Works well
with wood

L
Cladding ——F |

Thermal control >

Water-Air Control |
(Vapor permeable)

Structure >

Finish = Ll

ROH
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Single top plate
2x6 stud wall @ 24” o.c.
Taped and painted %"

gypsum board as
interior finish

Fibrous cavity Sheathing
insulation ; f
! Corrugated spunbonded
m int (CI i 7 polyolefin (SBPO) air and
atex pamt (I ass I11) \ water barrier
vapor control >
: Tape joints in sheathing
0’( ~<——— 1710 6” of insulating sheathing
?\_D‘ | r (XPS, EPS, rockwool, PIC)
6\,0 o L
A N ' o
“’ o o( w‘ || [« 1x3 furring strips
< e
?‘o Fiber cement lap siding
Fiberglass
insulation at rim
joist

Lapped to provide drainage
plane continuity; taped for
air barrier continuity

11
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Exterior Insulation Practise ©

Issues

* Insulation choice

Cladding Attachment
Moisture concerns

Window / door penetrations
Decks and porches

ROH ;
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Wood furring for over 2”
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Cladding Attachment: Screws thru Insulatio@

Longer cladding
Fasteners directly
through rigid
insulation (up to 2”
for light claddings)

Long screws through vertical
strapping and rigid insulation
creates truss — short
cladding fasteners into
vertical strapping

Tension
(Screw)
—_—
Service 4 l
Gravi
Load State I i
«—
Compression
(Insulation)
Friction
(Insulation/
Sheathing)
| =
Ultimate ‘ l o
Load State
Tension
= Compression

Substrate

Deformed position
of fastener

Compressive
“strut”

Gravity load of
cladding

4/16/19



Failure modes

UNIVERSITY OF

WATERLOO

>

e
Withdrawal
Tensile Failure Excessive
Bending
Figure 3.11 Illustration of possible mechanical failures relating to a screw securing a
UNIVERSITY OF
WATERLOO
Cladding Attachment: Screws through Insulation @
—o—4"RBS0 [
g —-—4°EPS
g st 4" Thermax C1 |
= ——2"XPS ‘
2 | | ! L ; Wood Siding
o 1 1 1 I 1
0 0.015 0.03 0045 006 0075 009 0105 012 0135 015 0165 018 0195 021 0225 024
deflection (in)
Figure 9: Short term deflection testing results (4” thick insulation)

4/16/19



RO

Fibrous cavity
insulation

Vapor control as
needed

Insulation at rim
joist

Lapped to provide drainage
! plane continuity; taped
for air barrier continuity

2x6 stud wall @ 24" o.c.
Taped and painted /5"

gypsum wall board as
interior finish

Sheathing

Drainage plane and
exterior air barrier
membrane

1”to 6” of insulating
rockwool sheathing

1x3 furring strips

Lap siding (e.g. wood,
vinyl, fiber cement)

UNIVERSITY OF

WATERLOO

Long-term tesg

4/16/19
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Cladding Attachment & Roofing Details®

4/16/19
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WATERLOO

Really Thick Insulation = Really &

vavavavavavavava

WATERLOO

Moisture and exterior insulatio?

» Exterior insulation reduces condensation
— Fewer hours per year
— Lower quantity
 Exterior insulation slows outward drying
— Drainage and ventilation enhance drying

ROH .

4/16/19
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Consider Vapor Diffusion throughgs ™

ALL Layers

* Must consider the whole assembly,
not only the properties of the Air (/Water /Vapor) Barriers

* Sheathing, exterior finishes can have significant resistance

» Don't be tricked by labels... low perm layers are vapor barriers
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Where does condensation occur?
Diffusion or Air Leakage (Convection)

U
OUTSIDE INSIDE
i 21°C (70°F)
-15°C(0°F) —— “Dew point”
. Location of
Exter}or condensation
sheathing and frost

ROH

UNIVERSITY OF

WATERLOO

>
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UNIVERSITY OF
WATERLOO
OUTSIDE %}
Roof Sheathing “Condensation occurs on the
first solid upstream facing
Condensation and Frost
Accumulating on Underside surfacg dow::lstream of the
of Roof Sheathing dewpoint being exceeded”

VENTILATED ATTIC

-15°C (0°F)

Attic
Insulation \

Dew point

INSIDE BUILDING 21°C (70°F)

ROH

Inside of roof sheathing from attic hatch

J Straube Buian Science
Heat Air and Moisture  No.28

14
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WATELOO
Cold Weather Condensation: Keep Surfaces Warm

=i gt
A il

O Ir)terior
% air

sheathing

Safe range
of indoor air
dewpoint

Exterior
Tin' Tou =40°F
R

Tback of sheathing = linterior — (Tinterior' exterior) Rbatt/Rtotal

R ’I-I See also: BSD-163 at buildingscience.com

T Back of

Temperature a

Distance Through Wall

UNIVERSITY OF

Psych Chart: Air Vapour Content vs Tempera't%oo

4 Temperature

Saturation

Air Moisture Content

vapour pressure (Pa, in Hg),
humidity ratio (g/kg, grains/pd)

A0°C @ 0C @  f0°C w  20°C = 30°C w  40°C
14°F ° 32°F 50°F medwdd  68°F 86°F awoiswre 104°F

4/16/19
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WATERLOO
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Condensation Control

Interior ! il _ Interior 1 _ -~
air I | ] 70F 7210 air ,lp_, 70F 721C
Back of
M 60F — sheathing 60 F
L] L] L L] L]
—{50F —10C —{ 50F H10C
L140F 4 Safe Ll 4a0F 4
B || L range of || ||
Back of | J Ll Ll ocC indoor_air - [] ] oc
sheathing = ] 30F [ dewpoint ] 30F N
Safe range of i | L1 20 F || L{ 20 F ||
indoor air 1 ) L] L] L] L]
dewpoint LA i ) 10F -12C / 10F -12 C]
; L | I 1 = . = - L
Exterior i e/ Exterior —1
air T | [ OF [ air [ oOF [
Riaf |\ R19 | - - R1 R2 - -

ROH

UNIVERSITY OF

WATERLOO

R-19 No exterior insulation

The inside face of the
exterior sheathing is
the condensing surface
of interest 80 T ‘ ‘
70 o Dew point temp.

/ | at50% RH., 70°F
/

60 1
P A y
50 1
Mean monthly outdoor —/ \ /
40 temperature F—— %4—

‘ ‘ [ * \ Potential for

30 | ! \ condensationg

Dew point temp. N
20 at 35% R.H., 70°F ™= |= =)\= = F= =

10 Dew point temp. ‘\
at 20% R.H., 70°F
1 |

Wood-based siding

Building paper

Exterior sheathing

R-19 cavity insulation in wood
frame wall

Temperature (°F)

Gypsum board with any paint or
wall covering

0
APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MA
Month

Keep it really dry indoors . . .

R 9u+uilding Science
Heat Air and Moisture  No.32
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WATERLOO

. .
R13+R7.5 Exterior Insulation

The inside face of the
insulating sheathing is
the condensing surface

of interest 80 ‘ ‘ ‘ ‘
§§ — Insulation/sheathing interface
@0 o ] temperature (R-7.5 sheathing, |
-, lj = \ / R-13 cavity insulation as
Wood-based siding = 60 f shown in adjacent drawing) —]
<< e /
- w
. < o Mean monthly outdoor—{
R-7.5 rigid insulation ——— >>;>j s 0 temperature /
= E]
: >(§< s 40 ' ' ' 7
R-13 cavity insulation in wood >’< 2 Potential for
frame wall x/:j aE> 30 / ondensation
— ~
= 20 f
>>< Dew point temp. -
i i —] 9 70°F
Gypsum board with any paint or == 10 at35% RH. 70
wall covering L{ >«'\)f< ‘ ‘ ‘
|

0
APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY
Month

R 9u+uilding Science
Heat Air and Moisture  No.33

UNIVERSITY OF

WATERLOO

>

Drying

« Adding low-permeance sheathing reduces
outward drying

* Low-perm increases risk

* The lower the perm, the greater the R-value

ROH

4/16/19
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WATERLOO

Vapor tight and thin = bad ®

0102002 -

01/01/2002

uuuuuuuuuu

WATERLOO

Vancouver test hut sponsored by Dow/Dupont/Hardie
NRCan-sponsored research at University of Waterloo

FIELD MOISTURE STUDIES

37
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WATERLOO

Field Testing & Demonstration

Field Testing & Demonstration

ROH

/ Taped and painted
'/2" gypsum wall board
as interior finish

- R-20 fiberglass batt
/2" OSB sheathing

Tyvek® DrainWrap™
- 1'/2" XPS insulation

Single layer of 30 min.
building paper

— 3" stucco

uuuuuuuuuu

WATERLOO

4/16/19
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WATERLOO

Round1: Interior Wetting & Raig

i

4/16/19
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WATERLOO

Round1: Interior Wetting & Raif
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Round1: Interior Wetting & Rain”(%%

4/16/19
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Round2: Exterior Wetting & Rain
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WATERLOO

Round2: Exterior Wetting & Rain

vavavavavavavava

WATERLOO

Summary

* Vancouver climate
— 17 XPS insulation outperforms standard 2x6

— Imposed leaks dried out (in), usually more
quickly than standard 2x6

RDH :

23
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WATERLOO

NSERC/ NRCan -> U Waterlo?

» Objective: Assess high R-value walls of future

— Target: About 50%
less heat flow

— Thus .. over R-30 effective
» Moisture performance:
— Risk of condensation?
— Slower drying?
« XPS, Polyiso, EPS, Stonewool

) |
RDH |

ssssssssss

WATERLOO

7 Test Walls

4/16/19
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140 mm Cavity — Polyisocyanurate Exterior Insulation

51 | = =
7l '"'"W = 286 mm Cavity Double Stud — Cellulose
N M 5" [140 mm) = _
L f (140 ] N
B 9 14" [286 mm]
. . . 57 mm)
12" [305 o | 24" [610 mm] " 12" [305 mm) & [mim 57 |
48" [1219 mm] 12" [305 mm] ‘ 24" [610 mm] [ 12° [305 mm]
) = - 48" [1219 mm)
140 mm Cavity — XPS Exterior Insulation =
o (64 mml] i o 241 mm Cavity I-Joist Stud — Cellulose
N N 5" [14’0 mm] S v [
S L 3 [17‘\ mm) I I o' [241 mm)
12" [305 mm) 24 [610 mm) ‘ 12" [305 mm) 1
! [ , J 12" [305 mm] ‘ 24" [610 mm] ‘ 12" [305 mm)
48" [1219 mm| ' !
48" [1219 mm)
140 mm Cavity — Mineral Wool Exterior Insulation
184 mm Cavity Framing with 152 mm ccSPF
\
¥ o] | T T 1 , i
‘ N N E) [ulo mm] A [‘8’4 mm) & [‘5f 1
IANBBARS NN LLH i | -
2" (305 mm) ’ [610 mn) " 305 mn)
12" [305 mm) 24" [610 mm) ‘ 12° [305 mm) e ‘ I -
¥ ! 48" [1219 mm)
48" [1219 mm]

UNIVERSITY OF

WATERLOO

: %
Effective R-values

» 2x8 with ccSPF (max of R28)
» Others R-32ish
« Test Walls 5 & 6 with no 6 mil poly

wall (R effective )
(9.36)
1. Double Stud R44 32?
2. I-Joist R44 30?
3. 2x6 Datum 17.7
4. 2x8 ccSPF R40 27.7
5. 2x6 PIC R22 batt 32.4
6. 2x6 2.5" XPS 32.9
7. 2x6 3" MFI 33.0

ROH ’

4/16/19

25



uuuuuuuu

WATERLOO

Walls isolated from each otheg

4/16/19
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WATERLOO
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Instrumentation

m Fibre Cement, Tyvek, OSB, 2x6, R-22 fibreglass batt, 6 mil poly, latex paint (Base Wall) I

o Assembly
e — % Layer Function Description
o A Interior Finish Painted gypsum board
B Vapor Control 6 mil poly
o 85" [+ Studspace R-22 fiberglass batt
D Framing 2x6
= E  Sheathing 7/16" 0SB
F Membrane Tyvek
G Insulation none
H Drainage 1x3
1 Cladding Cement fibre lap siding
] — Sensor Package
> Layer Code Location
[- SIS o O 48° A taem Interior finish, interior face, 48"
| = rticnm Studspace, interstitial, 48"
D m/tdet Framing, exterior edge, top plate
= D m/tdel Framing, exterior edge, bottom plate
E m/teiu Sheathing, interstitial, 80"
E m/teim Sheathing, interstitial, 48"
E miteil Sheathing, interstitial, 16"
G rfinm Drainage space, interior, 48"
20" | tiem Cladding, interstitial, 48"
-] = 1" © Relative Humidity and Temperature Sensor Package
s T Moisture Content Pins and Temperature Sensor Package
| = A Temperature Sensor
o = = o & Heat Flux Transducer
24°0C | HFED B A

RI! 5
Elevation Section

UNIVERSITY OF

WATERLOO

%g
Results

» Measured for over two years, observed for 5
« Maintained above 35%RH winter RH
» Tested resilience by

— Adding rain leaks, watch drying

— Adding air leaks, watch drying

ROH -

4/16/19
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OSB Sheathing Temperature

/ Stonewool & XPS

® 10
5_: ................................................
0
S 7
© 5. NN\ RN A
5 ]
® ]
5 ]
Q 10l NG R
E -
& ] ‘
~15] [\ /SRR VRSN A S polysio
] |
0 ] — N5-TEIM Datum, double
i — N6-TEIM stud I-joist
] N7-TEIM |
-254——T—7T——T——7r—T—T7rT—T 77
1 2 3 4 5 6 7 8 9 10 11
Jan - 2014
R ’ -I Polyiso performs at less than R12 56

Moisture Content (M%)

RJ 'I Double stud is nearest the edge in Waterloo

UNIVERSITY OF

WATERLOO

,
North OSB Moisture Content

— N1:0SB M
— N2:0SB M

no poly

T - T - T - T - T - T
Sep Nov Jan Mar\ Mav Jul
2013 - 2014 Stonewool

4/16/19
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WATERLOO

Calibrated Air leak ©

===

| Injected Air Flow rate - 1133 L/hr (40 CFH)
1 mm Air-layer flow rate [Max] - 864 ACH
|
= Simulated flow rate calibrated to MC-data
\U> e AN
|

1 mm Air Layer located on
horizontal modeling planes through
OSB MC-sensors

Measured data in-line with horizontal

model plane
/ /T Sensors

73 RH/T Sensors
71 MC/T Sensors

Vertical velocity in cavity (min):
3.4 m/hr for Type 1 (1.7 ACH)

/ 7.8 m/hr for Type 2 (3.8 ACH)
13.9 m/hr for Types 3, 5-7 (6.7 ACH)

S ——<<"— Injected Air Flowpath

30

N [\
o a
pga b b b b

Moisture Content (M%)
(6]

—_
o

[¢)]

Winter Air Leakage

Start air injection

UNIVERSITY OF

WATERLOO

>

Stop Air Injection

Double stud/ I-joist \ ‘

polyiso

Possible Condensation

— N1-OSB L
— N2-OSB L
= N3-OSB.L
— N5-OSB L

N6-OSB L
— N7-OSB L

Ext Insul.

l/‘\ﬂ“\_["—ﬁl Vg T ) -

N N

Mar ! Apr May

59

4/16/19
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WATERLOO

Calibrated water leak %@

24m
72
=}
7

Wetting sheet
OSB exterior

-
g
| ®
L

L

n

Mmi 0.6m iMm
12m

© Moisture Content and Temperature Sensor

& Heat Flux Transducer
® Air Injection and Exhaust Ports

UNIVERSITY OF

WATERLOO

Water leakage @

Foam slows outward drying, foil-faced slows the most

25 = =
1 2 2 — S1-0SB L
] 2 koA — S2-0SB L
{1 = = — S3-0SB L
20— % ................. % ...................................................... S5_OSBL .............
1 = = Datum/ S6-0OSB L

dbl stud — S7-0SB L

Moisture Content (M%)
o
]

Jun Jul Aug Sep

61

4/16/19
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UNIVERSITY OF

WATERLOO
N

Modeling N

» Computer model: WUFI

— Calibrate to measured walls
» Extrapolate to

— Different climates

— Varying Interior RH

— Different insulation levels

ROH -

UNIVERSITY OF

WATLOO
Model vs Measure

Double Stud Wall- OSB Moisture Content
WUFI Model vs Upper OSB Sensor

30
25
g20
=
c
2
c
S1s
g
2
k4]
210
5
—WUFI
—Measured

31
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UNIVERSITY OF

WATERLOO

:
Interior RH really matters

Edmonton , AB Weather (Cold Year)
R-12 PIC Wall- OSB Moisture Content
Three Levels of Interior RH

30

. / /|

\
T~

Moisture Content (%)
&
"l /
[
/

10
—High RH

5 .
—Medium RH
—Low RH

0

UNIVERSITY OF

WATERLOO

N
Real walls

* Real assemblies fail if

— air leakage is too much (and RH is high)

— Too much rain wetting (often windows)
* Re-run models..

— Account for some leakage of air and rain

RDH :

4/16/19
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WATERLOO
%4

Proper conditions: no leaks ©

Poly needed in cold

- vo<akomigonh  [J= e 20t 28%, poinel g gont 1= MC >28%, mosre probles expeced, i desn s NOT reconmended Prairie provinces
Vancouver St. John's Toronto Ottawa Quebec City Calgary Winnipeg Yellowknife |
2.5% Temp. = 7| 25% Temp. = -15 2.5% Temp. = -20 2% Temp. = 25 | 2.6% Temp. = 25| 25% Temp.= 30 | _ 2.6% Temp. = 33 25 Temp.= 41|
Wall Construction HDD 2910 HDD 4881 HDD 3800 HDD 4440 5080 HDD 5000 HDD 5670 HDD 817
Wt | G | Cay | Everwr [BUnsl] Voo |LowRA sd R | LovRH | Ved R | 0T ] e R | LovR ExLowRH Low RH | Wed R
| nsulation | Deph | Insuaon |Thicness| convol _|30155% | 40/60% [ 30155% | 40160t [30155% | 40/60% |30/55% 3% | 40i60% (355 | 4oi60% | 2050% [aorss | aoi60%
atum | Fibergless | 55° | none o | Pobeene

sheel

Latex
ly pantiprimer
PIC |Fiberglass | 55° | POV

cyanurate E—

truded pantpiner
XS |Fiberglass| 5.5 | =™ 25
polystyrene Poyethyens
ded paintsprimer
EPS | Fiberglass| 5.5 | &P 30
polystyrene Foyelhylne
sheet
rockwool paintsprimer
RW | Fiberglass | 55" | insulated | 30"
sheathing Polyethylene
heet
Douti Poyelhylene
.25" 0
g | Cellose | 11.25° | rone o
General Notes:
2.25% Design i c2010
b. Walls are resic ith ligh lored,
. Resulls arefor0SB sheatiing i i 0s8 9
d.Sheatnings ofDensGlas,FberBoard, and Gypsu vapor
e Thicker exteror i i

1. Effectve A Barrier is assumed o be nstalled,as is proper rain control
9. MC values are for nner3 mm 0SB sheathing

UNIVERSITY OF

WATERLOO

Response to Rain & Air leak ¥

= MC <20%,no mold growh [ J= mcis2oo 28%, potental for mold growth - = MC >28%,moisture problems expecied, tis design is NOT recommended

Vancouver Toronto St. Johns
Awe. Annual Temp 9 °C Ave. Annual Temp 7 °C Ave. Annual Temp 4 °C
Wall Construction HDD 2910, 304 mm Driving Rain HDD 3800, 77 mm Driving Rain HDD 4881, 291 mm Driving Rain
wan | Cavty | Cavty | Beeror Bxtinsul| - Vepour |y g k0% Rain eakNo Leakage |19 Reinleak |25 Rain k5% Rain eak{No Leakage |1% Rain eak 2% Rain sk
Insulation | Deph Insulafon | Thickness|  Control
Ny B Folyethylene
Datum| Fiberglass | 5.5 none 0 sheet
Latex
PIC |Fiberglass | 5.5" polyiso- o [Raintprimer
cyanurate
. " extruded | paint+primer
XPS |Fiberglass | 5.5° polystyrene 25 Foyetyiens
sheet
Latex
EPS |Fibergiass | 550 | PO | qp | paneprirer
polystyrene
rockwool . L:fe’_‘
RW |Fiberglass | 55" | insulated | 3o [EEPCTE
sheathing
Double "
Stud Cellulose | 11.25 none 0

General Notes:

a. Walls are residential wood fame with light-colored, tin cladding facing north: this is a worse-case scenario for cold-weather difusion weting

b. Results are for OSB sheating. Plywood sheathing values wil be equal or lower. OSB permeance is always over 60 ng/Pa-s-m in exterior sheating applicatons.

c. Sheathings of DensGlas, FiberBoard, and Gypsum Board are all very vapor permeable and hence will have lower moisture contents

d. Thicker foam will always result in lower winterfime sheating moisture contents

e. Efecive Air Barrieris assumed fo be installed, as is proper rain confrol

f. MC values are for inner 3 mm OSB sheathing by
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N
= MC <20%, no mold growh [ = MCis 2010 28% potenal for mold growh [ = iC > 28%, moisure problems expeced, his design is NOT recormended
Winnipeg Winnipeg Winnipeg i i
R12(RSI21) | R18(RSI3.1) R-24 (RS14.2) R-12 (RSI 2.1) R-18 (RSI3.1) R-24 (RS14.2)
Wall C HDD 5777 HDD 5777 HDD 5777 HDD 8166 HDD 8166 HDD 8166
wanl | Gy | Caviy | Exerir |Extinsi Vapour | LowRH [ Wed RH | LowRH | Med RH | LowRH | Med R || LowRH [Wed RH| LowRH | Ned RH | LowRH | Med.RH
Insulation | Deph | Insuiaion |Thickness|  Conol | 30/55% | 40/60% | 30/55% 30/55% | 40/60% || 30/55% |40/60%| 30/55% | 40/60% | 30/55% | 40/60%
Latex
- 20%
N 20
paint+primer
PIC |Fibergiass | 55+ | POVS™ | 5o

cyanurate | 4o | Polyethylene
sheet

Latex

25" t+primer

) extruded panttp!
XPS |Fiberglass | 5.5 |/ 35
polystyrene | ¢ o | polyethylene
sheet

Latex
expanded | 20| panspirer
polystyrene | ¢ 0. [ Polyethylene
sheet

EPS |Fiberglass | 5.5"

Latex
rockwool | 30" | paneprner
RW [Fiberglass | 5.5" insulated 45"
sheathing | 60" | Polyethylene
sheet

General Notes:

a.2.5% Design Temperature and Heating Degree Days (HDD) from NBCC 2010

b. Walls are residenti: frame with light-colored, thi facing north: this is a diffusion wetting

¢. Results are for OSB sheathing. Plywood sheathing values will be equal or lower. OSB permeance is always over 60 ng/Pa s-m?2in exterior sheathing applications.
ofDensGlas, F , and Gypsum Board are all very vapor p ble and h Il have lower moi

d.

e. Thicker exterior insulation will always resultin lower
f. Effective Air Barrier is assumed to be installed, as is proper rain control
9. MC values are for inner 3 mm OSB sheathing

UNIVERSITY OF

- WATLOO
Study Conclusions

* Increasing exterior insulation R-value
— Safer wall
— IF enough exterior insulation used
« Control interior RH in winter
— 35%RH max when t,; < -5°C

» Poly can cause drying problems with foam + rain
leak

« Poly can be removed if enough insulation
exterior to 2x6 (about R15 in Winnipeg)

ROH i
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