R-value of block wall with

between strapping

R-Value
Cavity Studs

23% framing-no windows

Sup=lotals
letalVWalllR=Vval
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Effective R-value of 2 x 4 wall
with Nno foam sheathing

23% framing-no windows |
Cavity

Sup=lotals
letalVWalllR=Vval

Wednesday, April 24, 13



Effective R-value of 2 x 6 wall
with R-5 foam sheathing

23% framing-no windows |
Cavity

Stbpalotals
etalVWalllR=Vval
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What’s my R-Value?

Total wall R-Value - including

: : . : : framing, insulation, sheetrock,
continuous insulation insulation OSB etc...

2” x 4/6” wall with various cavity and/or

10.17

15.17

20.17

30.13

16.60

M. LaLiberte, J. Wilson- EcoHome 2011
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What’s my R-Value?

Total wall R-Value - including

: : : . . framing, insulation, sheetrock,
continuous insulation insulation OSB etc...

2” x 6” wall with various cavity and/or

14.42

15.05

16.58

20.05

25.05

35.05

M. LaLiberte, J. Wilson- EcoHome 2011
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WRB w/ drainage
Provide relief cuts

every 6" in
extension to allow
for drainage and
ventilation

channels - joints
lapped and taped

Jamb extension -
provide 1" gap
between foam and
window

Mesh screen at
window head

1/2" thick cross
ventilating
battens - placed
over foam

Provide slope at sill

Penetration
flashing - same as
"figure 1"

Mesh screen at wall
base over cross-
vented batten

Dimpled foundation
membrane over

WRB, base flashing
and tape details- same

as "figure 1" damp-proof




Regional issue: Mixed Humid

Moisture drive Drylng

depends on Potential

season :

S

Gypsum
—~— with semi-

permeable
latex paint

“flow thru”
dries in or out

Foam
sheathing a Semi- S

good idea permeable
sheathing

' Unfaced

cavity
Insulation

E © Building Science Corporation. Reprinted with permission.
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Uncontrolled air leakage can result in condensation of
moisture in buildings

Air
leakage
Cold =
Condensation - Vapour

Diffusion
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Surface temperature calculation - 2 x 4
walls, w/ R-13 insulation

Temp. @ sheathing

In =70°F / 30% RH
DewPoint temp. = 37.2°F

35.05°F

Out = 30°F
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Climate zone 4 wall - 2 x 4 framed wall with R-13 in
cavity.
90

Temperature at cavity
side of sheathing- R-13
cavity -

80

70

60 4

50

int at 40% RH, 70°F

40

30 Mean daily temperature

20

10

0
APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR
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Quick calculation-2 x 4 (R-13) wall +

R-5 exterior insulation. Inside it is 70 F
and 30% RH, outside is 30 k

?°F

Temp. @
sheathing

30°F

Temp at Sheathing = Ratio of R-Value x AT + Outdoor
Temp.

Temp at sheathing = 6/19 x 40 + (30) = 42.63° F
Where:

R-5 Exterior Insulation + R-1 OSB/PLY = R-6
R-13 cavity insulation

R-19 = exterior insulation + Interior insulation + OSB efc..

30° F Outside
70° F Inside

Psychrometric chart indicates a DP temp of 37.2 @ 70° F
and 30% RH
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Surface temperature calculation - 2 x 4 walls,
w/ R-13 insulation + R5 ext.

Temp. @ sheathing

In =70°F / 30% RH
DewPoint temp. = 37.2°F

42.6°F

Out =30°F @

32% of the total wall R-value is outside sheathing plane
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Climate zone 4 wall - R-5 ext insulation on 2 x 4 framed
wall with R-13 In cavity.
90

Temperature at cavity
side of sheathing- R-13
cavity w/ R-5 ext.

80

70

60

50
- Dewpoint at 40% RH, 70°F

40

30 Mean daily temperature

20

10

0
APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR
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Surface temperature calculation -CLZ 7 (extreme
- REMOTE 2 x 4/6 walls Ext. insulation= R-25

Ext. Insulation

Air/Weather Barrier
Temp. @ sheathing

5 OE Empty Cavity w/ no VR
67.14 °F

No Poly Vapor Barrier
Condensation cannot occur until
70°F and 92% RH

Average Outdoor
Temp= -10°F

Wednesday, April 24, 13



Class lll Vapor retarders (semi-

oermeable) are permitted if:

Minimum Cont. Insulation R-Value
2 X 4 walls 2 X 6 walls

Climate Zone

R-3.75

R-5 R-7.5
R-7.5 R-11.25
R-10 R-15

2009 IRC section R601.3.1 2012 IRC section R806.5- Condensation Control
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Airspace width as
specified by local code

Roof sheathing Energy heel truss

Baffle

Raised heel as specified 18 inch blown-in

cellulose, 20 inch fiberglass

Self-adhering membrane insulation or as specified

transition over wall

Drip edge
Vapor and moisture

Gutter retarder

Gypsum wall board

Fascia
2-2X4 top plates

Vented soffit R-11 or R-13 batt insulation optional

Exterior membrane

Structural sheathing A great AlaSka

<~ Gypsum wall board

Partner -CCHRC

Gypsum wall board

4-6 inch rigid foam board
(2 or 3 inch layers)

Exterior siding
of your choice

Structural sheathing

Furring attached into
studs with screws

R-11 or R-13 batt insulation optional
Bottom plate

Subfloor sheathing

R-11, R-13 batt insulation, or
high density sprayed-in foam
against rim optional

4-6 inch rigid foam board
(2 or 3 inch layers)

Exterior siding
of your choice

Exterior membrane Floor joist

Metal flashing

ICF foundation wall

Gravel fill for drainage

Sealant
(continuous bead to
seal vapor retarders)

Figure 1. WALL CROSS SECTION
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Image from CCHRC
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Determine the
dewpoint temp. of

air at a temperature

of 70°F and a relative ? <
humidity of 50% &

&
y 175

Humidity ratio
rvapor per pound of dry air)

,}Q
100

! .
f -l 23 S
NS LONT - SN A =
NG SR T A i SIS, o z NG - : e v
S S A & : o s o < A . A& 1SN 7
’ . - Al < y o i * O - o T ~ | N N

)
<%
V4
( Grains of wate

50

><\ N M Munters

T TR :
90 100 110 120 130

30 40 50 60 70 80
Dry bulb temperature ( °F)
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