INSP 2 - Dealing with Cathedral
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ACI Solutions For Success
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Wet sheathing
— Air leaks, vapor diffusion
Ice dams
— Air leaks, poor insulation
Temperature, shingles
Wind washing
Vapor permeable insulation w/ non-
insulating vapor barrier
— Inward vapor drive
— Condensing on sheathing

Conventional Strategies

Ventilate roof
— Ridge, soffit
— Propa-vents
Vapor barrier
| — Polyethylene
— Kraft faced batts

Session Objectives

Examine issues; identify risks
Discuss code language and its interpretation
Discuss techniques and products
— Insulating
— Ventilating
— Cathedral ceilings and sloped walls
Identify solutions that meet current NY building code

Learn when to vent and when not to
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Moisture control in roof spaces

Vent it when you can—it's a good idea
Much more important:
— Continuous insulation well installed
— Continuous air barrier

Venting loses effectiveness when there’s good
insulation and air barrier

Interior humidity control
— Difficult to control
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Cellulose is NOT risk-free:

* 65% moisture content near ridge
« 2 summer months after dry-blown
« vapor permeably netting

< we don’t understand this yet




07 NY Code—Roof venting

SECTION R806
ROOF VENTILATION

RE06.1 Ventilation required. Enclosed attics and enclosed
rafter spaces formed where ceilings are applied directly to the
underside of roof raflers shall have cross ventilation for each
separate space by ventilating vpenings protected against the
entrance of rain or snow, Venlilating openings shall be pro-
vided with corrosion-resistant wire mesh, with ', inch (3.2
mm) minimum to '/, inch (6.4 mm) maximum openings.
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07 NY Code—Roof venting

R806.3 Vent clearance. Where eave or cornice vents are in-
stalled, i tion shall not block the free flow of air. A mini-
mum of a I-inch (254 mm) space shall be provided between
the insulation and the rool sheathing at the location of the vent.

(5G

Camtereatan e G

not venti-
ed with an
led

~grade frame walls, floors and ceili
lated 1o allow moistre o escape shall be prov
approved vapor retarder. The vapor retarder shall be instal
on the warm-in-winter side of the thermal insulstion.

Exceptions:

. Inconstruction where moisture or its freezing will not
damage the materials,

- Frame walls, Moors and cetlings in jurisdictions in
Lone 4, (Crawl space oor vapor retarders ane nol ex-

empted. )

=

Where other approved means o avoid condensation
are provided
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07 NY Code—Roof venting

R806.2 Minimum area. The total net free ventilating area
shall not be less than | to 150 of the area of the space ventilated
except that the total area is permitted to be reduced to 1 to 300,
provided at least 50 percent and not more than 80 percent of the
required ventilating area is provided by ventilators located in
the upper portion of the space o be ventilated at least 3 feet
(914 mm) above eave or cornice vents with the balance of the
required ventilation provided by eave or cornice vents. As an
alternative, the net free cross-ventilation area may be reduced
transmission rate not
exceeding 1 perm (574 mg/'s - m* - Pa) is installed on the warm

1o 1 1o 300 when a vapor barrier having :

side of the ceiling.
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07 NY Code—Vapor Retarder

SECTION R322
MOISTURE VAPOR RETARDERS

R322.1 Moisture control. In all framed walls, floors and root/
ceilings comprising elements ofthe building thermal envelope,
avapor retarder shall be installed on the warm-in-winter side of
the insulation.

Exceptions:
1. In construction where moisture or freezing will not
damage the materials.
2. Where the framed cavity or space is ventilated to allow
moisture to escape.

3. Incounties identified with footnote a in Table N1101.2.

2006 IRC

SECTION R806
ROOF VENTILATION

R806.1 Ventilation required. Enclosed attics and enclosed
rafter spaces formed where ceilings are applied directly to the
underside of roof rafters shall have cross ventilation for each
separate space by ventilating openings protected against the
entrance of rain or snow. Ventilating openings shall be pro-
vided with corrosion-resistant wire mesh, with '/, inch (3.2

mm} minimum to '/, inch (6 mm) maximum openings.
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2006 IRC

R806.2 Minimum area. The total net free ventilating area
shall not be less than '/ 5, of the area of the space ventilated
except that reduction of the total area to Y5, is permitted, pro-
vided that at least 50 percent and not more than 80 percent of
the required ventilating area is provided by ventilators located
in the upper portion of the space to be ventilated at least 3 feet
(914 mm) above the eave or cornice vents with the balance of
the required ventilation provided by eave or cornice vents. As
an alternative, the net free cross-ventilation area may be
reduced to Y5, when a vapor barrier having a transmission rate
not exceeding 1 perm (5.7 % 10-" kg/s - m? - Pa) is installed on
| the warm-in-winter side of the ceiling.
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2006 IRC

4. InZones 3 through 8 as delined in Section N1101.2, suf-
ficient insulation is installed to maintain the monthly
average temperature of the condens surface above
45°F (7°C). The condensing surface is defined as either
the structural roof deck or the interior surface of an
air-impermeable insulation applied in direct contact with
the underside/interior of the structural rool deck.
“Air-impermeable” is quantitatively defined by ASTM
E 283. For calculation purposes, an interior temperature
of 68°F (20°C) is assumed. The exterior temperature is
assumed to be the monthly average outside temperature.

O
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2006 IRC

R806.4 Conditioned attic assemblies. Unvented conditioned
attic assemblies (spaces between the ceiling joists of the top
story and the roof rafters) are permitted under the following
conditions:

I. No interior vapor retarders are installed on the ceiling
side (attic floor) of the unvented attic assembly.

[

. An air-impermeable insulation is applied in direct con-
tact to the underside/interior of the structural roof deck.

“Air-impermeable” shall be defined by ASTM E 283,
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2006 IRC

Exception: In zones 2B and 3B, insulation is not
required fo be air impermeable.

3. In the warm humid locations as defined in Section
MN1101.2.1:

a. For asphalt roofing shingles: A 1-perm (57.4
mg's - m? - Pa) or less vapor retarder
(determined using Procedure B of ASTM E
965) is placed to the exterior of the structural
roof deck; i.e., just above the roof structural
sheathing.

b. For wood shingles and shakes: a minimum
continuous 1/d-inch (6 mm) vented air space
the shingles/shakes and the
roofing felt placed over the structural S
sheathing. ( (]
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Best Strategies

Seal air leaks
—Manually or w/ spray foam insulation
Reduce vapor drive from interior
—Mechanical ventilation in building
—Class Il vapor retarder (CZ4-5) = latex
paint
—Class 1II \)égS(CZ 6-7) = kraft facing, VR
aint, 1”
P (56
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More Strategies

Keep sheathing warm with rigid foam
—Expensive on roof

Limit vapor drive and air flow by spraying
foam

—Low density foam needs vapor control
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| The following detail drawings are from:

http://www.buildingscienceconsulting.com

Shingies

Fealing paper {1 paim of kst VT IiMGer a8 \\‘\-.‘_‘
Tt B 8 WS-CUD PPOCECTE feuied In Bome comaee] -
q S
S“Technical  F oy rsulation " S

i
” i nsulation (verical and Perzonal —.
Resources mn;mwamml‘meamr\g- .

->*“Building Picod o 088 ol oast s hiche—
Science 1 rahers
. Fiaal sheathing ————————
Information "
Resources” ' ™ _— N
>“Roofs” e
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= Two Layers of R-6.5/inch rigid insulation yieldinga lotal combined
thickness. of 2.5 inches
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Shingles
A

Foofing paper

R-40 rigid insulation (& inches
of R-6.5/nch rigid insulation) in
two or three layers with horizontal
and vertical joinst staggered

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

Air barrier membrans
(sheet polyethylene
membrane roofing in
very cold and cold
climates; housewraps.
building paper in all

other climates) Waood decking

Timber rafter or exposed jaist

Figure 7
Gompact Unvented Roof Assembly
*R-value increased to R-50 in very cold climate zones to control
ice-damming
*Optimum roof assembly design to enclose pool areas and spas Servors Go

be designed and constructed 1o be either vented
or unvented in any hygro-thermal zone.

In cold climates, the primary purpose of anic ventilation is
10 maintain a cold roof temperature 1o avoid ice dams cre-
aled by g snow, and e venl moisiure thal moves
from the conditioned space to the attic. Melted snow, in
this case, is caused by heat loss from the conditioned space.

In hot climates, the primary purpose of atlic ventilation is
1o expel solar heated hot air from the attic 1o lessen the
building cooling load.

The amount of roef ¢ ntilation is specified by nu-
merous ratios of free vent area 1o insulated ceilin

ranging from 1:150 to 1:600 depending on which bui
L the 1300 ratio being the mos

wode is consy

Control of fce dams, moisture sccumulation and heal gain SG
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Shingles

Rooting paper (1 perm or lower

vapor retarder as tested by the wet-cup

procedure required in some climates)

F-19 batt insulation installed with

wire ST.ElyS or twine

R-5 rigid insulation {vertical and horizontal

joints offset from roof sheathing)

378" sheathing over rigid

insulation

Roof sheathing

Sealant First condensing
surface is the under-

Rigid insulation side of roof sheathin

notched around roof

trusses and sealed

Vinyl or [ Unfaced batt insulation
aluminum siding [ Gypsum board with vapor semi-
Rigid insulation (taped, permeable (latex) paint

shiplapped or sealed joints)

Figure 2
Rigid Insulation Used to Control Condensing Surface Temperatures
*Rigid insulation installed above roof deck
*Ratio of R-value between rigid insulation and batt insulation is
climate-dependent
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Figura @
Air ImpaPmeable Sppay Foam Insalation
# Spray foam protechad with thesmal barrier in ocoupied atlic space ( S G
= Iterior vapor refarder (Class 1) required with low densily spray
foam in Climate Zones & and 7 i Forytin o
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Figure 11
Bnvented Fiat Rool Assemhly
» Thare is no potential for condensation on the underside of the raof
sheathing until inferior moisture levels exceed 50% RH at 70°F
#High density spray feam insulation does not require an interior ( SG
vapor relarder in any climate Camervption Servins Grosg
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(5G

Camteraan e G




