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Pitched Roof Types

» Vented Attic

— Insulation/air barrier at ceiling plane
+ Cathedral Ceiling

— Insulation/air barrier at roof plane
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(Conventional) Ventiated Altic Ventilated Cathedral Celing

Pitched Roof Types

* Unvented Cathedralized Attic

— As cathedral but no venting above
insulation

* Unvented Cathedral
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Urverted Cathedrakzed Albc Unvented Cathecval Ceding

FRoof insulation

. Continuous ridge
Insulation wind baffie Y ventilation >
2° minimum space 2 \ =
g
gy
Water protection \ =" Aflic ventiation

membrane

A — Gypsum board with vapor

semi-permeable (latex) paint

S:':::'v‘:::’s =~ Consider increasing depth of
insulation by using deeper
trusses or oversized (longer)

Vinyl or trusses

aluminum siding ™1 " Caulking or sealant

Rigid insutation Gypsum board with permeable

(taped or sealed |oints) (latex) paint

Unfaced cavity insulation,
cellulose or low-density
spray-applied foam
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Air leakage
through ceiling

Building'Science.com

Condesation forms on nails first (coldest) then
sheathing (cold) framing (warmest)
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/[ Ridge vent

AAL\ .
N Typical roof truss

Insulation baffle

Warm air heats the underside of the roc
N sheathing in winter, melts the snow anc
\ then refreezes causing ice damming

' Insulation gap
S between baffle

A LA |
y % (4 ’
P A D RS & > and top of
CAE N S OAATTE T TIE T E exterior wall
prryea—

Air leakage
into house
and through
exterior wall

insulation ventilation

air
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Ventilation: Ice Damming

 Ventilation to remove solar heating
(800-1000 W/m?) requires very high

flows
» Ventilation to remove heat loss through

good insulation (1-5 W/m?2) requires
very little airflow
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~— Ridge vent

/ == Raised heel roof truss

Insulation baffle maintains
1" ventilation air space.
Extends higher than insulation
1o assure clear air flow.

— Full depth of ceiing
| insulation o the exterior
L call

Insulation baffle extends.
across entre truss cavity

/— Insulating sheathing
should be extended

up to ventilation air
,,,,,,,,,,,,,,, P space
Wl
Insulation —*
depth gauge

Cauk, adhesive —
or sealant

Good practice for highly
insulating ventilation roof s

Caulk,

sve
or sealant

AR SEALING LocATIONS

Insulation baffle provides
minimum 2 in. clearance
A under roof sheathing

igid -
insulation
extends
past knee
wall

Knee
wall

Insulation

Rigid insulation
notched around
roof rafters to act
as wind shield for
roof insulation

Sealant, adhesive
or gasket
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Insulating sheathing
should be extended
up to ventilation air
space

LU
y \: *
\ \7 Blown-in insulation

Insulation baffle

ventilation
air
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Vented Attics

« Air leakage thru ceiling is a problem in
colder climates

— Ducts are a disaster

» Condensation and heat gain on ducts in
warm climates

* Modern roofs often hard to vent

Building Science.com

1/16/11



How do | leak?
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Big Air
L e Leakage

Sheet metal and
high-temperature —
caulk \

|
Caulk

dectical | |

fixtures to |
drywall |

Seal HVAC _ |
(Dene«laﬁons
| Seal electrical ___—
| penetrations

| Seal plumbing |
penetrations

B
——

*Ductwork +Ceiling lights
Partitions -Rimjoi_sts
*Dropped soffits *Plumbing stacks
«Cabinetry +Attic hatch

Building Science.com
Airflow Control  No. 2

Air sealing

Building Science.com

Airtight wire
connection
from junction

ing 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

€008 Jseaph Ltk £Eng PO

- Caulked D cover
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Sealant applied
to all joints
outside lvame

Sealant,
Ceiling _I o adhesive or
aypsum gasket
Flue_

€S osesh Latiut, P Eng  FRD.

High
temperature
sealant

|

Sealant applied
to top of frame

Two halves of
-_1 firestop nailed
in place

Partition leaks (1/8"x 100 ft)

Retrofit: Seal from
top with spray foam

u/\ \/—\/\ Y'l(
; j/\ / \/\{/\\//\\.’/\ /\\>\f :“\
= :\, A Ne i A

New: seal between
gypsum and wood
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Building Science.com Ceiling Sealant,
gypsum \ adhesive or
gasket
Roof insulaion ——___
S, .
: Continuous ridge
Insulation wind baffle ventlaion ——»
2 In, minimum Space ———._
Waer protection \ S
mambrane {ice-
dam protecton
where required)

Continuous

soffit vent — /
Vinyl or

aluminum siding

Simple Vented roof
Air leaks!
Ventilation path?

Unvented roof for more
complex roof lines

Building Science.com Latex paiet
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Hard to Vent

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
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———— Roof membrane
~———— Fiberboard hygric buffer

Rigid insulation

' v

Air barrier membrane -
Gypsum sheathing
Fluted steel deck
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Shingles

Roofing paper

R-40 rigid insulation (6 inches
of R-6.5/inch rigid insulation) in
two or three layers with horizontal
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
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High density spray foam insulation

Asphalt shing

Roofing paper

Root sheathing

Raised heel truss ———

Rigid foam, or comparable, -
as backdam

Soffit -

Roof underlayment
sealed to drip edge

Occupied or non
-occupiable space

3 Gypsum board with latex paint
(acts as thermal barrier separating
occupiable space from non-occupiable
space)

The inside face of the rool
sheathing forming the cavity
is the first condensing surface ————___

OSB or plywood nail base for shngles — — Z

R15- R40 unlaced bat csiing insulation compressed ™\
o fit within 2x8 rafters or damp spray cefiose or \
“netted” dry biown cellulose or fiberglass ——_ \ \ =

RS- R20 rigid insulation (vertcal and horizontal \ =
joints offset from rool sheathing) — ~\

Sealant —

insulation no!
around roof rafters \
and - ceiling with semi-vapor

\ permeable (latex) paint
Vinyl o T Caulking or sealant
aluminum siding
Rigid insulation (taped, — Gypsum board with
shiplapped or A semi-vapor permeable
saaled joints) —— ] (latex) paint
/

Unfaced batt insutation —
Airflow Control  No. 36/79
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R40+ roof, fire protection

Roof cladding

Roof underlayment
3" CC spray foam —;
(R-19.5)

L 6'/4" spray fiberglass
(R-21)

Cold Climate Solution

Building Science

Reofing

Fully adhered roof membrane underlayment

Upper roof sheathing
Two layers of 2 foil-faced polyisocyanurate staggered
Lower roof sheathing
2x12 wood rafters

R-40 celiuiose insulation

2008
1% wide mmt'xm strip
under parapet fol p :
Metal’cap- down over exterior g;r"’%’r’:"e
rigid insulation (membrane
Coping wedge roofing in vi
osB cold and col
OSB sheathing > Rubber roofing climates; house-
Scupper ———————— || membrane wraps, building
i Rigid insulation poper "a"altes)
Sealant— S e e e e e
Rigid i
SB
Cavity i
Sealant

Polymer modified (PM) -/ Gypsum board with semi- £
or traditional cement permeable (latex) paint §
Syeeo Sealant, adhesive or gasketat ‘v
Metal lath top plate E

Building paper bond A :

break over drainage Cavity insulation

plane

Building Science.com

— 1/2" gypsum board
=
< Spray foam air seal >
,r o 2X6 24" o.c. advanced
Siding aver 1x4 furring o framing
Building Scienc ! I '/2" gypsum board with
2008 | semi- permeable (latex)
o paint
———Metal cap

18" wide membrane strip under

parapet folded down over exterior

osB

Coping wedge

0osB
OSB sheathing

Rubber roofing

N membrane

Scupper —f
Two layers OSB
High density spray

foam insulation

L Gypsum board with semi-
permeable (latex) paint

“—— Cavity insulation

Polymer modified (PM) or —»|
traditional cement stucco

Sealant, adhesive or gasket at
top plate
Building paper bond break— Caulking or sealant

Metal lath ’
y

over drainage plane ~ Cavity insulation

Building Science.com
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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

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
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Hours in Temparature Bin
»

Temperatures in Vancouver
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Large Vent Areas= Cooling

Conclusions

+ Highly ventilated open attic is with R60+ of low
cost fibrous insulation is best
— Requires exceptional air sealing of ceiling
— No duct work!

» Unvented roofs provide more options
— Airtightness is again critical to success

— Practically means spray foam or full adhered
membrane under rigid insulation

* Venting does not cool shingles

Building Science.com
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