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Structural Insulated Panel Association

The Structural Insulated Panel Association (SIPA) is a non-
profit trade association representing manufacturers,
suppliers, fabricators/distributors, design professionals,
and builders committed to providing quality structural
insulated panels for all segments of the construction
industry.

More information about SIPA can be found at:
WWW.Sips.org
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1. SIPs and Green Building

2. Building Science for SIPs
We will review theory and details for SIPs construction, including:
- drainage planes and claddings
- vapor control
- vented and unvented roofs

- HVAC for airtight, energy-efficient buildings - . .
g oy g Building Science with Structural Insulated Panels (SIPs)

3. SIPs and green building rating tools A B O UT Sl PS CO NSTRU CTION

Please ask questions at any time
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SIPS AND GREEN BUILDING

SIPs and Green Building

SIPs material properties:
-low embodied energy
-efficient use of wood
-reduced construction waste
-low VOC emission

SIPs system properties:

-excels in energy efficiency, durability, indoor
environmental quality

BUILDING SCIENCE ror sips
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Theory: Enclosure Design

Historical changes

— More airtight, less energy ‘flow,” less moisture
tolerance, changing conditions of use

Performance goals
— Comfortable, Healthy, Durable, Resource Efficient
Enclosure requirements
— Control Heat, Air, Moisture (rain, vapor, soil)
» Heat — continuous layer of insulation
 Air — continuous air barrier
» Moisture — drainage plane, capillary breaks
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Building Science with Structural Insulated Panels (SIPs)

RAIN CONTROL

Concept: Layering Materials to Shed Water

Drain
Building

Material
Drain
Wall Drain
Component

Drain \'
Drain Opening \ Drain
S

Drain the Building

I
I

Overhang Overhang

"Kick out"—
flashing

N

I patio
Walkway | slopes,

f
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Drivewa
slopes

Drained and Ventilated Cladding

Provide Drainage Plane and Drainage Gap

SIP wall

Drained and
ventilated cladding

Drainage plane

Gypsum board
Cladding (see notes
below)
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All claddings should be drained and back-ventilated where annual
rainfall exceeds 20 inches
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Exposure

Extreme E Over 60" (1500 mm)
High :| 40" - 60" (1000 mm -1500 mm)
Moderate : 20" - 40" (500 mm -1000 mm)

Low [___| Under 20" (500 mm)

Cladding Types and Drainage Gap

Provide Drainage Plane and Drainage Gap

Wood and Fiber Cement Siding

-install over a 1/4-inch (6mm) spacer strip over a water
resistive barrier

Cedar Shingles, Traditional Stucco, and Manufactured
Stone Veneer

-install over 3/8-inch (9mm) drainage mat over a water
resistive barrier

Vinyl or Aluminum Siding is inherently back-ventilated

Drained and Ventilated Cladding

Provide Drainage Plane and Drainage Gap

Vinyl or aluminum
siding
SIP wall

Drainage plane /
(building paper or non- »
perforated housewrap)

_——— Gypsum board

7 02008 Buildng Scence Corporation

Can be used in all regions
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Water Managed Wall — Brick Veneer

Brick veneer >/ / 1. ;
/T Air space, vented
/ and drained to
/ exterior
»
Drainage plane = ¥ - SIP wall

Every other vertical
jointin first course
left open to facilitate
venting and drainage

AL
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Provide Drainage Plane and Drainage Gap

Polymer modified —
(PM) or traditional
cement stucco

A

Metal lath

I
{
l
i
[
l
[
{
:
{
[
|
Building paper bond —#
break over drainage

I
[
mat over drainage |
plane i

SIP wall
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Gulf Coast Hot-Humid Wall

SIP OSB outer skin ———.

N
4

Fully adhered —————
continuous,
sealed, overlapped '
membrane WRB
(“Vycor™ or “bituthene”)
1x4 furring——————
Ventilated air space
Drained and ventilated——
cladding

2008 Buiking Scence Corporaton

Gulf Coast Hot-Humid Wall
« Ventilated, drained rain screen cladding
« Fully-adhered water resistive barrier (WRB) on exterior of SIP panel

is preferred
(WRB) is acceptable

_~———SIP OSB inner

skin

SIP core

Gypsum board

Latex paint

« Asphalt impregnated felt or building paper as water resistive barrier

Installing a Window with Housewrap

i

CO8 Buskéng Sciencs Crporatin J ©0008 Buiding Science Corporstion
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Wall Penetration Max Size and Flashing

SIP wall panel

Typical penetration
through SIPs
enclosure

Water resistive
barrier

Seal around
penetration

A\ 12 maximum
opening

Water resistive barrier

Prefabricated
flanged flashing

Tape all four sides-
of flanged flashing
to drainage plane
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Building Science with Structural Insulated Panels (SIPs)

VAPOR CONTROL

Theory: Diffusion vs. Air Leakage

‘orFFusion

Higher Dewpoint Temperature Low Dewpoint Temperature

Higher Water Vapor Density Lower Water Vapor Density
or Concentration or Concentration

(Higher Vapor Pressure) (Lower Vapor Pressure)

on Warm Side of Assembly on Cold Side of Assembly
L (P mEmmsow (o)
z Higher Air Lower Air
Pressure Pressure

Diffusion vs. Air Leakage

o

o \ v 4x8 sheet of
" 'O, gypsum board
with a 1in2 hole

g Interior at 70 F
4x8 sheet of Q’ Snd 0% R
D"W.Q' gypsum board u < =]
Interior at 70°'F ’ \‘\,\
and 40% RH 1/3 quart ©
of water <
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; 30 quarts
& of water

Copyright 2008 Building Science Corporation
Copyright 2008 SIPschool

Air Pressure and Vapor Pressure

Vapor
Pressure
difference
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¢
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0SB y OSB outer
< 7 facing
# © X
— Fiberglass == Foam core
o cavity )
" insulation t<—— OSB inner
= 2 facing

e | Interior
- gyspum board

mi‘

<= Condensation
—— location due to
> air leakage and
convection in
cold climate

Typical Stick Frame Wall SIP Wall
« Cavity within typical frame wall is * Gore is “solid" and "homogenous”
prone to airflow and convection and “air impermeable”
« Condensation can occur at exterior « Convection and air leakage is not
sheathing in cold climates possible within SIP
« Condensation due to convection
and air leakage within SIP is not
©0008 Buildeq Sciance Corparation  POSSIbIle
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Bilateral Symmetry

1" OSB (1.0 perm - dry-cup)

3'/;" EPS - Type | (1.0 perm - dry-cup)

/1" OSB (1.0 perm - dry-cup)

¢

Y
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€« >

Uniform vapor resistance
in both directions

Outward and Inward Drying

Quter facing : _~— Inner facing

Back-ventilated and >
drained cladding

Airspace e ! e Interior gypsum board
rap/oull r - X
Housewrap/buliding pape i P Latex paint
Core i k!
H
. s :-
Higher Lower Higher
perm perm perm
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QOuter Layer Towards Cladding Inner Layer Towards Interior
« Outer layer should be more vapor Gypsum Board
permeable than core « Inner layer should be more vapor

« Housewrap/building paper should permeable than core
be more permeable than outer layer « Painted interior gypsum board

« Back-ventilating and draining should be more vapor permeable
exterior cladding makes exterior than inner layer
cladding more permeable than
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Water Vapor Resistance of OSB and Plywood

Water Vapor Permeance, US perms
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Vapor Control Code Language

The 2007 Supplement to the IRC currently defines vapor
retarders under three classes:

Class I: 0.1 perm or less

(Sheet polyethylene, non-perforated aluminium foil)
Class Il: 0.1 perm <=1.0 perm

(Kraft faced fiberglass batts) [SIP wall panel]
Class lll: 1.0 perm <= 10 perm

(Latex or enamel paint)
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Applicable Code Sections

2006 International Residential Code for One and Two-
Family Dwellings

- R202 Vapor Retarder
- N1102.5 Moisture Control

2007 Supplement to the 2006 International Residential
Code for One and Two-Family Dwellings

- R202 Vapor retarder Class

- N1102.5 Vapor retarders

- N1102.5.1 Class lll vapor retarders

- N1102.5.2 Material vapor retarder class
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VENTED AND UNVENTED
ROOFS

Theory: Vented and Unvented Roof Design

Either vented (“cold roof”) or unvented (“hot roof”)

Why vent?

— Cold climates: cold roof surface to control ice dams,
vent moisture

— Hot climates: expel solar heated air to reduce cooling
Other issues

— Roof complexity makes venting difficult

— HVAC system components

SIP Roof — Conditioned Attic Space

SIP screws
Roof shingles
Sealant Roofing paper

Continuous sealant
each side of
framing typ. as
recommended

by manufacturer

Drip

edge

Fascia
\J‘] Continuous sealant

Finish soffit material I each side of framing
i typ. as recommended
| by manufacturer

Drained and ventilated »J\

cladding l‘.

0008 Buldey ‘\
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Applicable Code Sections

2006 International residential Code for One- and Two-
Family Dwellings

- R806.1 Ventilation required

- R806.2 Minimum area

- R806.3 Vent and insulation clearance
- R806.4 Conditioned attic assemblies

2007 Supplement to the International Residential Code
- R806.4 Unvented attic assemblies
- Table R806.4 Insulation for condensation control
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SIP OSB outer skin y

Fully-adhered continuous. V4
sealed, overlapped membrane < 1/
WRB ("Vycor™ or “bituthene’) N

2x2 purfins running - /f:/
vertically

4
/ ¥
g / /
/ '/'
OSB roof sheathing »w/ /
y /f’/ /
& 4 /
Vented air space o /)
4 /£
/

/ &
Metal, clay or » / ,’/

te tile f / X
concrete tile roo 4 & SIP core

Latex paint
Gypsum board

SIP OSB inner skin

Gulf Coast Hot-Humid Roof
« Fully-adhered, continuous, sealed, overlapped membrane
water resistive barrier (WRB)

HVAC FOR AIR TIGHT, ENERGY-EFFICIENT BUILDINGS

General Principles

» Use sealed combustion, power-vented appliances
» HVAC inside conditioned space

» Provide balanced ventilation system

» Effective ventilation for the whole house

» Properly size HVAC system

» Consider HRV in Cold climates

» Provide supplemental dehumidification in Hot-Humid
climates

Copyright 2008 Building Science Corporation
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Use Sealed Combustion and Power-Vented
Appliances

—
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inside conditioned space

Typical

attic ventilation

is not recommended or
required

& 1 &

Supply Return Supply

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

Not recommended: HVAC outside
conditioned space

- Leaky air handling unit

/] and supply ducts
=]

1
‘\ - l\ ]Au handhngl -
'\!i[ { Iumll } )

§ - 1 -

H Supply Return Supply

© e @86

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.

Provided Balanced Ventilation System

|:@ @':'ZIJ{I" ,mw*” ® ! @‘H.‘:
1|

Induced

infiltration exfiltration

>
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I
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Effective Distribution for the Whole House

Mastic

~~ Take-off from
rigid duct air
sealing

Rigid duct air sealing

Air handler air sealing
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Grille located high in
wall on bedroom side
to prevent blocking
by furniture

Cavity is sealed tight,
drywall glued to studs and
plates on both sides

== Grille located low in

s susang seunce copornen WAl ON hallway side

Consider Heat Recovery in Cold Climates

Exhaust e e
Exhavst ==
‘;wfw
1
Kitchen
¢~ Range
e Hood
Suppy Exhaust
o = Oursicto i
| :]JZ Insida Alr
]
T
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Provide Supplemental Dehumidification in

Hot-Humid Climates

Thermal
Envelope

¢

Supply
Bathroom
' @ Fan
. Kitchen Air
Range

Hood Handler

Dehumidifier

Supply
il €= Outside Air

Flow Regulator
(Mototrized Damper)

ﬁ Return
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Building Science with Stru

SIPS AND G

ctural Insulated Panels (SIPs)

REEN BUILDING

PROGRAMS
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NAHB Green Building Standard

— 2.1.6 Use pre-cut or pre-assembled building systems
or methods (12 points)

— 3.3.1 Building Envelope — SIPS (8 points)
Also

— Framing plans, layout

— Resource efficiency

— Airtightness and insulation

— HVAC design

Other programs also give credit for SIP construction

Building Science with Structural Insulated Panels (SIPs)

RESOURCES

New Builder’s Guide to Structural Insulated Panels (SIPs)

300-page building science manual Structural

for SIP construction. Insulated
Panels

Includes HVAC strategies, drainage (SIPs)

planes;air sealing and more!

Available Now

Available at the SIPA Store — www.sips.org
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Online Resources

This presentation is available at
www.buildingscienceseminars.com/presentations
www.sipschool.org/ (home page)

General Building Science
www.buildingscience.com

About SIPs and SIPs Construction
WWW.Sips.org
www.sipschool.org

High-performance building in Louisiana
LSU’s AgCenter “LaHouse” - www.louisianahouse.org
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