Vented and Unvented Roofs

Pitched Roof Types
» Vented Attic
Vented and Unvented ROOfS — Insulation/air barrier at ceiling plane

+ Cathedral Ceiling
— Insulation/air barrier at roof plane
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Vented and Unvented Roofs

Vented Attics

» Ductwork placed in ventilated attics!
» Complex roof shapes hard to vent
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Air leakage
through ceiling

into roof 3
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Vented and Unvented Roofs

Condesation forms on nails first (coldest) then

sheathing (cold)

framing (warmest)

Building Science 2008

Joseph Lstiburek — Roofs 11
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Vented and Unvented Roofs

Vented Attics

+ Air leakage thru ceiling is a problem in
colder weather

— Ducts are a disaster in both

» Condensation and heat gain on ducts in
warm climates

* Modern roofs often hard to vent

Building Science.com

Leaky air handling unit
and supply ducts
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‘Air handling
unit
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Supply Return Supply
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Depressurized conditioned space
inducing infiltration

ik A
Note: Colored shading depicts the building’s thermal barrier and pressure boundary.

The thermal barrier and pressure boundary enclose the conditioned space.
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Vented and Unvented Roofs

;Slﬁcing recessed lights in insulated ceilings unless they are
specifically designed to be airtight. Install IC-rated fixtures that have
passed the ASTM E-283 test for air leakage.

Airtightness label

Airtight can

Airtight wire
connection
from junction

Building Science.com

a9 ,PhD Caulked ~—Decorative cover

Big Air Leakage

Sheet metal and Seal thases

igh-temperature

caulk \

Seal HVAC J
rpene«laﬁons
| Seal electrical
| penetrations
\‘ Seal plumbing |
penetrations.

*Ductwork +Ceiling lights
Partitions -Rimjoi_sts
+Dropped soffits ~ *Plumbing stacks
«Cabinetry +Attic hatch
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Airflow Control
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How do | leak?

Building Science.com Ceiling 4 *~—_ Sealant,
gypsum " adhesive or
gasket

Sealant applied
to all joints

Sealant applied
to top of frame

Sealant,
hesive or
Ceilin ad
gypsug\ gasket

Flue

(S

High
temperature
sealant \

Two halves of
firestop nailed
7 in place
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Paritition leaks (1/8°x 100 ft)

Building Science.com

Air sealing

Insulating sheathing
should be extended
up to ventilation air

air

I by s

ventilation |{fi~-

Insulation baffle
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Vented and Unvented Roofs

Straube

Roof insulaion ———___

Insulation wind baffle
2 In, minmum Space ———__

Waer protection
membrane (ice

dam protecton
where required)

(taped or sealed joints)
Continuous = Gypsum board
soffit vent —

Vinyl or N
aluminuem siding —— Caulking or sealant

Rigid insulation Gypsum board
{taped or

senlod joints) ————

Canvity insulation /
with vapor diffusion
retarder backing

Vonted roof with Holst

Notes:
+ V7 ventod ak space connected o sofit and ridge vernts
*+ Gypsum board as ak barmer
+ Use care af recessed fatures
+ Latex paint as prmary vapor retarder

Simple Vented roof

Air leaks!
Ventilation path?

Building Science.com

Roofing telt
Root sheathing
1'," 2 spoce
1° XPS eam

Air Leaks — cathedral ceilings

= i Air lgaves via accidental

Openings of intentional vents

Warm moist inerior air eaks
inla reaf via accidental crack
of openng

Building Science.com

Hard to Vent
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Vented and Unvented Roofs

Unvented Cathedralized Attics

Move air and insulation control from
ceiling plane to roof plane

Allows attic space to be used

Or HVAC into conditioned space

— Saves lots of energy, reduce problems with
comfort, extends life of equipment

Avoids wind blown rain, snow, and

burning wildfire embers

Building Science.com

Roof membrane
Fiberboard hygric buffer

Rigid insulation

Air barrier membrane
Gypsum sheathing
Fluted steel deck

Building Science 2008
~ Roofs 30

Shingles .

N
Roofing paper \\\\

BN

R-40 rigid insulation (6 inches ——_ ™ \\
of R-6.5/inch rigid insulation) in N \\ S ¥
two or three layers with horizontal \ R R
and vertical joinst staggered - “\\\ =

Nail base for shingles (plywood or OSB) ~
screwed through rigid insulation
to wood decking or timber rafters

Air barrier membrane ~
(sheet polyethylene,
membrane roofing in
very cold and cold
climates; housewraps,
building paper in all
other climates)

" Wood decking

" Timber rafter or exposed joist

Building Science 2008

Roofs 31

spray foam insulation (only ccSPF
Zone 5 and above)

Asphalt shingles -

Roofing paper

Roof sheathing

Raised heel truss

Rigid foam, or comparable, -
as backdam

Soffit

Occupied or non
-occupiable space
Roof underlayment -
sealed to drip edge L5

~—~Gypsum board with latex paint
(acts as thermal barrier separating
occupiable space from non-occupiable
space)
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Vented and Unvented Roofs

Ciill A~ACDELC rA~f

Zone 4-5: 6”
Zone 6-8: 8”

[’/ “— 6" (R38) - 8" (48) CCSPF spray foam
0OSB/plywood Gypsum board
Shesting 2x6 wood frame
Drainage plane 3.5” spray cellulose/fiberglass
- 2" HD spray foam
b

Note: rafters insulated on the inside
Building Science.com
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Hybrid Unventilated
Cathedral Ceiling

Building Science
2008

The inside tace of the rool

sheathing forming the cavity

Is the first condensing surface ———_

0SB or plywood nail base for shingles ——__ o
R15- Ra0 unlaced balt csding insulation compressed N\

1o fit within 2x8 rafters or damp speay celdose o\ A

y blown cellulose or fiberglass —— \

R5-R20 rigd insulation (vertcal and horizontal Y\ | _
joints offset from rool sheathing) ——_ | g
\ o

Sealant o—
roof sheathing

Rigid insulation nol N
around roof rafters “~— Gypsum board
and sedled . — ceiling with semi-vapor

permeable (latex) paint
Vinyl o = T Caulking or sealant
aluminum siding =
Rigid insulation (taped, : Gypsum board with
shiplapped or <, G semi-vapor permeable
saaled jonts) —— / (latex) paint

/

Untaced batt insutation

Airflow Control ~ No. 36/79
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Vented and Unvented Roofs

Air Leaks: Monthly Calculation

Compare interior air dewpoint to exterior’sheathing temperature

100
90 | +- Mean monthly |
outdoor temperature
80 | + First condensing surface
temperature (underside of
75 | | roof sheathing) if R-5 rigid |
insulation is installed over
60 | Dew point temperature | root deck |
at50% RH., 70°F
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= at40% R.H., 70°F T
20 | + 4 4 4
10

0 L 1 1 1
APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY

Building Science.com Month
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TABLE RBOG.4

CLIMATE ZONE |

28 and 3B tile roof anly
1,2A 28 3A 3B, IC

4C

4A 4B

3

8

7

0 {none requered)

a. Contributes to but does nol supersede Chapler 11 energy requinements.

... or all airimpermeable insulation

Hybrid Roof Insulation IRC

INSULATION FOR CONDENSATION CONTROL
MINIMUM RIGID BOARD OR AIR-IMPERMEABLE INSULATION R—\i'glpiil:E "

CC:
T
o
o
3+
4+
-
s

Hybrid Code R & fire protection

Cold Climate R30: Zone 3
R38: Zone 4

Roof cladding
1.5" - 2" ccSPF (R9-12)

3" CC spray foam
(R-19.5)

55" ccSPF (R20)
7" (R25)

Building Science
No. 39/65

Building Science.com 38
Roofing
Fully adhered rool membrane underlayment
Upper rool shealmng
Two Lanye: Z Ioil-taced p nurate staggered
ower rood sheatheng
2n12 wood rafers
Fl=d0) CRIAOSE INSUlANDn
=
| Spray foam air seal
- |> 296 24° o.c. advanced
Siding cver 1x4 furting - | framing
Building Scienc | F- G¥PSum Doard with
) sami- parmeabla (latex)
2008 | | ! paint
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Low Slope Roofs

/18" wide membrane strip
/' under parapet folded Air barrier

Metal cap down over exterior
rigid insulation (";fe"r:’gg’:‘%
/~ Coping wedge roofing in very
- 0SB cold and cold
OSB sheathing / /- Rubber roofing climates; house-
Scupper /' / / membrane :ra;gf.ir!‘)gllldmg
Al Rigid insulation | other dima!e§)
Sealant il BRAREEERER ] [
Rigid insulation | n o Vi 0
osB ¥ iy g
Cavity insulation ]
Sealant ——— }
3

Polymer modified (PM) —»{ (= Gypsum board with semi- £

or traditional cement = permeable (latex) paint §

stucco < \ . L
Ilath = —— Sealant, adhesive or gasket at =

Meta = top plate |

Building paper bond T — A :

break over drainage - Cavity insulation

plane h

Building Science.com

-4

H

M

Two layers OSB -

foam insulation

Building paper bond break—
over drainage plane

/ Metal cap

/ 18" wide membrane strip under
/ / parapet folded down over exterior
/' OSB

/~ Coping wedge
0SB sheathi ~OSB
, Rubber roofing—,
membrane \
2
Scupper

igh density spray

Polymer modified (PM) or —»{ \ — Gypsum board with semi- £
traditional cement stucco | permeable (latex) paint §
- Cavity insulation -

etal lath - =

Sealant, adhesive or gasket at
top plate

Caulking or sealant
Cavity insulation

Building Science.com

US Code: IRC R806.4

“Cathedralized attics” explicitly allowed

— Require air impermeable insulation in contact

No additional vapor control needed

in Zones 1-4

Insulation needs to be

— Zone 4 Marine, Zones 5 and higher need retarder
— All of Canada

Hybrid Roof Insulation IRC

« IR 2N0NAQ
TABLE REOS.4

INSULATION FOR CONDENSATION CONTROL

CLIMATE ZONE MINIMUM RIGID BOARD OR AIR-IMPERMEABLE INSULATION R-VALUE
28 and 38 tile roof anly 0 {none requeed) ccSPF
1,24, 28, 34, 38, 3C RS P
4C | (TXT) 2
47, 4B R-15 25"
5 R-20 3+
& b 4+
L4 R-30 5
a R-35 &

4. Canfributes to but does nol superseds Chapler 11 energy requinements.

... or all air impermeable insulation

Building Science.com 44
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Roof Temperatures

Shingle life is affected by high
temperatures

Ventilation does little to cool shingles!
— Extensive field research

Roof color has big effect
* Orientation has a big effect

Building Science Corporation

Hours at Temperature
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Conclusions
 Highly ventilated open attic with R50+ of low
cost fibrous insulation is best

— Requires good air sealing of ceiling
— No duct work! (less than 5% leakage?)

» Unvented roofs provide more options
— Airtightness is again critical to success
— Hybrid foam /fibrous

* Venting does not cool shingles
noticeably

Building Science.com

Vancouver / Windsor: 5
Halifax/St Johns: 6

Ottawa/Toronto/Montreal: 6
Calgary/Edmonton/Quebec: 7

Marine (C) Moist (A)

A of Alaska n Zone 7 ancept 1or the following Borsughs In Zone B:  Dethad, Daingham, Farbarks, N Stur, Nome Nor Sloge. Norfrwest Arctic. Southeast Farbanks, Wade
Harmoion, and Vukco Koy sk

Zome 1 inctudes: Muses Gusm Pusen: ey .
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