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Vented, Sloped 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 Cefing

Unvented, Sloped Roof Types

* Unvented Cathedralized Attic
— As cathedral but no venting above insulation

e Unvented Cathedral

Urverted Cathedrakzed AlSc Unvented Cathedral Cadling
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Roof insulation ——___

Insulation wind baffle

2" minimum space  ——___

Water protection
membrane ——__

Continuous o
soffit vent g

Vinyl or
aluminum siding

Rigid insulation

(taped or sealed joints) —

Unfaced cavity insulation,
cellulose or low-density

spray-applied foam ——

Building Science .com

Continuous ridge
ventilation ——»

Aftic ventilation

Gypsum board with vapor
semi-permeable (latex) paint

Consider increasing depth of

insulation by using deeper

trusses or oversized (longer)
\, trusses

" Caulking or sealant

< Gypsum board with permeable
(latex) paint

—Roofs 6
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Air leakage through
ceiling into roof

Condensation forms on nails first (coldest) then sheathing (cold)
framing (warmest)

Straube © buildingscience.com 50f 25
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thin ice slab

Ice

Ice dam

Icicles

Thin ice slab
under snow
Melt water il
running under PN
N
. Snow

=

—=
Melt water running

down underside
of sheathing
T T rrrn)
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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
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How do | leak?

* Let me count the ways ...

Building Science.com

52 S !
void placing 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 {20005 Jowaph Lstiowrek, P Eng , PhO ;
— Caulked - Decorative cover
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Sealant or adhesive
—— Solid blocking as draftstop

(seams/joints sealed with
adhesive or sealant)

N Racessed lighting

fixture

GO s inbures. ¥ By Pa3

-~ Spray foam

Replace insulation
Hole in top plate
for plumbing
stack

Continuous bead
of sealant

Additional insulation

around plumbing
penetration
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Sealant applied
to all joints
outside frame

. >

Sealant applied
to top of frame

- Sealant,
adhesive or

‘.

Ceiling —
gypsurgn gasket
High
temperature

sealant \ Two halves of

=1 firestop nailed
! inplace

€005 Jaseph Latburak, P Eng , Ph D

“—_ Sealant,
adhesive or

gasket
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Paritition leaks (1/8”x 100 ft)

5 v/ \ \f §
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00007 Bukng
—_—
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Insulating sheathing
should be extended
up to ventilation air
space

YV YLD

\ \_ Blown-in insulation
ventilation — Insulation baffle

air

O E gy Mlawe "o ||
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* Lowest cost, HighR high performance roof

Vent chute

) % S O i
Spray foam high-R U vl e
heel and air seal e N
continuity e dies A lpsm oy nasmE el

— Blown-in insulation

——— Spray foam airtight layer
OSB/plywood — %

sheathing | o Gypsum board
Drainage plane and ——{»|
air barrier - 2x6 frame wall

Rigid insulation

- Cavity fill insulation
Exterior finish (stucco y

shown)

Vented roof with Holst

Notes:

+ 1147 vented o 3pace connected 1o S0t ane fidge verts.
barrier

* Latex paint as primary vapor retarder -

;s spoce
“ 1" XPS toam

19,7 XPS foam

7' XPS oam

Low censity spray foam

Building Science 2008

Joseph Lstiburek — Roofs 25
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Leaky air handling unit
and supply ducts

i

] Air handling

unit
J J fl
Supply Return Supply

@ 8 @ @

Depressurized conditioned space
inducing infiltration

Note: Colored shading depicts the building’s thermal barrier and pressure boundary.
The thermal barrier and pressure boundary enclose the conditioned space.

Building Science .com

¥ 1 +

Supply Return Supply

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

The thermal barrier and pressure boundary enclose the conditioned space.

Building Science .com
—Roofs 29
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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

Air barrier membrane

Gypsum sheathing
Fluted steel deck

Building Science 2008
Joseph Lstiburek — Roofs 32

Shingles
Roofing paper
R-40 rigid insulation (6 inches

of R-6.5/inch rigid insulation) iR
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

Building Science 2008
Joseph Lstiburek — Roofs 33
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Roof cladding (shingles, tiles, metal, etc.) ————_

Roofing underlayment (water -
control layer)

Minimum two or more layers with
horizontal and vertical joints staggered

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

Airflow control membrane

Wood decking

Timber rafter or exposed joist

Five layers of
2-in. polyiso
foam (R-65)

MODIFIED
ROOF & WALL
SECTION

Four layers of
2-in. polyiso
foam (R-52)

12-in.
HeadLok
screws

Continuous
1-in. strip of

© buildingscience.com
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Ultimate roof

Roof

sheathing
Minimum R-50 rigid Shingles
insulation in two or more : \ |
layers with horizontal and Roofing /
vertical joints staggered paper /__/-*

-

Roof sheathing

Roofing membrane

Vented space

Air barrier
membrane
Wood decking
Timber rafter or
exposed joist
Low density spray foam insulation —————————————__
Asphalt shingles
Roofing paper -

Roof sheathing

Raised heel truss

Rigid foam, or comparable,
as backdam

Soffit - Non-occupiable

space

Roof underlayment
sealed to drip edge

|/

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

Building Science.com
— Roofs 37
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“Housewrap" membrane or roofing
paper over top of roof sheathing and under
rigid insulation acting as additional air barrier

The inside face of the roof

sheathing forming the cavity

is the first condensing surface ———
OSB or plywood nail base for shingles

R-30 unfaced batt ceiling insulation
between 2x8 rafters

R-10 rigid insulation (vertical and horizontal
joints offset from roof sheathing)

Water protection

membrane (ice-
dam protection)

Sealant

OSB or plywood
roof sheathing

Gypsum board ceiling

Vinyl or
aluminum siding ———>(}p

Caulking, sealant or adhesive

Rigid insulation (taped or <—— Gypsum board
sealed joints) notched

around rafters

Ut b, P3P
v et e

Cavity insulation

—Roofs 41

Straube
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Roof cladding

Roof underlayment

3" CC spray foam —,
(R-19.5)

[
L 6'l" spray fiberglass
(R-21)

Roofing

Lapped peel & stick membrane as drainage plane
OSB sheathing

2 - 2'/7" polyisocyanurate (R-32); joints offset
vertically and horizontally

Lapped peel & stick membrane as air barrier
OSB sheathing
Netted and blown cellulose insulation (R-32) ———

“— 1x3 strapping

\ Gypsum board
Cardboard baffle
Aluminum trim details
0SB sheathing
Hardie siding on 2x3” - - 2x6 wood studs fibrous
vertical furring cavity fill insulation
;" - 1" air gap Gypsum board

© buildingscience.com
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Reoling

Fully adhered roof membrane underlayment

Upper roof sheathing

Two layers of 27 foil-faced polyisocyanurate staggered
Lower roof sheathing
2x12 wood rafters

R-40 celiviose iInsulation

— /s gypsum board

Spray foam air seal

2X6 24" o.c. advanced

Siding aver 1x4 furring framing

‘12" gypsum board with
semi- permeable (latex)

Building Science 2008
paint

Straube © buildingscience.com 22 of 25
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Map of DOE's Propused Climate Zones
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IRC R806.4 2009

* “Cathedralized attics” explicitly allowed
— Requires air impermeable insulation in contact

* No additional vapor control needed
in Zones 1-4
* Zone 4 Marine, Zones 5 and higher need vapor

retarder
— ccSPFis a retarder

TABLE R806.4
____INSULATION FOR CONDENSATION CONTROL )
| CLIMATEZONE | MINIMUM RIGID BOARD OR AIR-IMPERMEABLE INSULATION R-VALUE *
|_2B and 38 ble roof only | 0 (none required) R-30
1.2A,28,3A, 38, 3C R-5 R-30
ac | R-10 R-38
LN N— RIS R-38
5 R-20 R-38
€ 1 R-25 R-49
7 | R-30 R-49
8 R-35 R-49

a. Contributes 1o tut does not supersede Chapler 11 energy requirements

© buildingscience.com
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Roof insulation ——___

' ) Continuous ridge
Insulation wind baffle " ventilation ————»
2" minimum space  — —— R

Water protection
membrane (ice-
dam protection

where required) - =

~ Rigid Insulation
(taped or sealed joints)

Continuous /‘ ~ Gypsum board

soffit vent

Vinyl or

aluminum siding ———— Caulking or sealant

Gypsum board with semi-vapor
permeable (latex) paint

Rigid insulation
(taped or
sealed joints) — ———

Cavity insulation /
with vapor
retarder backing —

Building Science .com

—Roofs 50

Conclusions

Get the airtightness right
— Yes, even small cracks can matter

Remove ducts (or seal them perfectly,
insulate)

Insulate to control condensation
Then add R-value

Straube
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