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Focus on House Performance
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 Control and Predictability
 AirFlow 18
« Moisture Flow 4 '
e Thermal Flow
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TABLE RATZAT A
AIR BARRIER AND INSULATION INSTALLATION"

COMPONENT AIR BARRIER CRITERIA INEULATION INSTALLATION CRITERIA
A contimmous air barmier shall be installed in the building
emvelops. . . i
G . The exterior 1 e contains 4 comti air Air-permeable msnlatgon shall not be nsed a5 a

barrier. sealing material
Breaks or joints in the air barmer shall be sealed
The air barmer in any dropped ceiling or soffit shall ba
alimned with the insulstion snd any zaps in the air bamer

Ceiling/ztic zhall be sealed. The mﬂs&imdmppad ceiling'sofft shall be
Arcess openings, drop down stairs or knee wall doors to g )
unconditioned artc spaces shall be sealed.

Cm‘jd.swjrhmmm and headers ut'_frmnews]]_s,
The junction of the foumdarion and =ill plate chall be sealed. iﬁﬂ]b&mﬂ‘ib}'cmﬂhﬂgﬂﬁ caviry

. ) ) with a material having ] resistance,
Walls Thﬂnnﬂmnfﬂnmpla‘teandmemufmnﬂs R-value, of not less than B-3 per inch.
: Exterior thermal envelope insulation for framed walls
Fnee walls shall be sealed shall be fnstalled in substantial contact and

contimious aliznment with the sir barrer.

The space between framing and skylizhts, and the jambs
of windows and doors, shall be sealed

Fim joists Fiim joists shall include the air barmer. F.im joists shall be insulated.
Floor framing cavity msulation shall be installed to
maintain pemmanent contact with the mnderside of

Windows, skylights and doors

; - ; subfloor decking Alternatively, floor framing
Floors, incliding cantlevered | The air barrier shall be installed at any exposed edge of cavity insulation shall be in contact with the top side
® o5 insulation of sheathing, or contimaons insalation mstalled on
£ATaE ummﬂnfﬂmﬁmni;;mmnm
from the bottom to the top of all perimeter floor
framine members.
Exposed earth in umvented crawl spaces shall be covered | Crawl space meulation, where provided instead of
Crwl space walks with a Class Ivapor retarder with overlapping joints floor msulation, shall be permanently attached to
taped. the walls.
Duct shafts, ufility penetrations, and flue shafs
Shafts, penetrations opening to exterior or Mmconditoned space shall be —
aled
INTERNATIONAL = = — i e
atts 1o be installed in namow cavities s cut o
ENERGY CONSERVATION N _ fit or namow cavities shall be filled with insulstion
CODE that on installation readily ¢ onforms to the svailable
CaAVItY Space.
- Air sealing shall be provided bemween the garage and
Garage separstion conditionad spaces. -
Recessed lights Fiecessed light fixhmes installed in the building thermal Fecessed light fiviares installed in the building
[ | tmg emvelope shall be sealed to the finished surface. thermal emvelopse shall be air ight and IC rated.

O v wiving i pmoing, ot Hvidtion, fat
. . _ wirng o ing, or insulation,
Phmbing and wiring om installation readily confiorms to avadlable space,
shall extend behind piping and wiring.

The air barmer installed at exterior walls adjscent o

I Shower/ub on excerior wall showers and tobs shall separate the wall from the E:qu-i.or] na]llsaijmmmwersmdnﬁsiha]]be

shower or ulb.

The air barrier shall be installed behind electrical and
comnmmicaton bomes. Alternatively, air-sealed booes —_
shall be installed.

I HVAC supply and renom register boots that penetrate

Elecmical phone box on exterior
walls

HWVAC register boots building thermal envelope shall be sealed to the subfloor, —_
wall covering or ceiling penetrated by the boot.

"Where required to be sealed, concealed fire sprinklers shall
only be sealed in a manner that is recommended by the
Concealed sprinklers manufacturer. C ing or other adhesive sealants shall —_

nmbemedmﬁﬂ%
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2. Inspection of log walls shall be in accerdance with the provisions of ICC 400,




Tapble 402.4.1.]

Component — General Air barrier/Thermal barrier

AlIr Barrier Criteria Insulation Installation Criteria

e A continuous air barrier shall be installed in  Air-permeable insulation shall not be
the building envelope used as a sealing material

e Exterior thermal envelope contains a
continuous air barrier.

» Breaks or joints in the air barrier shall be
sealed IECC

INTERNATIONAL
ENERGY CONSERVATION
CODE"

A continuous air barrier shall be installed in the
building envelope. . _ _
- . ‘ - Air-permeable insulation shall not be used as a
The exterior thermal envelope contains a continuous |~ p
- - sealing material.
air barrier. =
Breaks or joints in the air barrier shall be sealed.
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General requirements
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Section R202 General deftinitions
The Air

Barrier is an assembly not a specific component

Air Barrier

 One or more materials joined together in a continuous manner to restrict or prevent the
passage of air through the building thermal envelope and its assemblies

Continuous Air Barrier

* A combination of materials and assemblies that restrict or prevent the passage of air through the
building thermal envelope

Building Thermal Envelope

» The basement walls, exterior walls, floors, ceiling, roofs and any other buildingelement assemblies

that enclose conditioned spaceor provide a boundary between conditioned space and exempt or
unconditioned space.



 Continuity: The most important element in 3D structures with so many different components

 Impermeability: The ABS must be impermeable to Air

« Strength: The ABS must be designed to transfer the full designed wind load and continue to be
impermeable

 Durability: The ABS must continue to be impermeable throughout its service life

« Stiffness: The ABS must be stiff enough so that irregularities do not change its permeance



Interior vs. Exterior air barrier ™ Details requiring information on
g %

At its simplest form N air barrier continuity

= [nterior drywall

= Exterior sheathing
= House Wrap?
= Drainage Plan

Function
e Enclosing Insulation

e 6 sided encapsulation

e Control & Predictability .'
e Aircontrol
e Thermal Control
* Moisture Control
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Dirty Insulation]

j




NO! . buse

= Wrong question e
= Control air flow

= |n order to control the air g L N
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Real question .......... E;

= Can houses be under-ventilated? —
YES!
Build Tight and Ventilate Right
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Thermal Envelope vs. HVAC

e Is it there and does it work?
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- R-11 R-8

R-4

R-6

R-17

R-5

p— R-5
R-10

R-19 Batt

Courtesy of DOW
Building Materials

®nergylLogic



TABLE RATZATT
AIR BARRIER AND INSULATION INSTALLATION"

COMPONENT AIR BARRIER CRITERIA INSULATION INSTALLATION CRITERIA
A contimmous AT barrier shall be installed in the building
ermelope. . . .
G . The exterior 1 em comtains 8 comti air Air-permeable menlaton shall not be nsed as a

bearmier sealing material

Breaks or joints in the air barrier shall be sealed.

The air barrier in any dropped ceiling or soffit shall be

— mnmﬁemﬂammM'meMmm.. lninéemmrl ped ceiling soffit shall be
Access openings, drop down stairs or knee wall doors to g )

unconditioned artc spaces shall be sealed.

Cmidﬁn'jthﬁlmmsmdhmdarsu{ﬁmnﬂ];
The jumction of the fomdarion and =ill plate shall be sealed. Ml“mh'cmﬂg'ﬂhﬂgm caviry

. . . with a material having ] resistance,
Walls MJmﬂmnfﬂlempla‘beandﬂlemofmnﬂs R-value, of not less than B-3 per inch.
: Exterior thermal envelope insulation for framed walls
Fnee walls shall be sealad shall be installad in substantial contact and

contimons Aliznment with the sir barrier.

The space between framing and skylishts, and the jambs
of windows and doors, shall be sealed

Fim jodsts Fiim joists shall include the air barmer. F.im joists shall be insulsted.

Floor framing cavity msulation shall be installed to
maintain permanent contact with the mderside of

Windows, skylights and doors

; - ; subfloor decking Alternatively, floor framing
Floors, inciacing cantlevered | The air barrier shall be installed at any exposed edge of cavity insularion shall be in contacs with the top side
® o insulation of cheathing, or comtimions insalation mstalled on
EATAE memmmﬂnfﬂmﬁmmf;;m-snanmm
from the bottom to the top of all perimeter floor
framine members.
Exposed earth in unvented crawl spaces shall be covered  |Crawl space msulation, where provided instead of
Crawl space walls with a Class I'vapor retarder with overlapping joints floor msulation, shall be permanently attached to
taped. the walls
Duct shafts, utility penetratons, and flue shaft
Shafts, penerations opening to exterior or Mmconditoned space shall be —
aled
INTERNATIONAL = = — i e
atts to be installed in nammow cavities s ot o
ENERGY CONSERVATION N _ fit or narrow cavines shall be filled with insulstion
CODE that on installation readily conforms to the available
cavity space.
- At sealing shall be provided berween the garage and
Garage separation conditionad spaces. -
Recessed lighting Fecessed light fxtures installed in the building thermal Feecessed light fivtures installad in the building
| envelope shall be sealed to the finished surface. thermal emvelope shall be air tght and IC rated.

" B vouad wicing and pimcbing, or isilaricn, Bt
. . _ Winng pl ing, or msulation,
Phumbing and wiring on installation readily conforms to available space,
shall extend behind piping and wiring.

The air barmer installed at exterior walls adjacent o

I Shower/ub on exterior wall showers and tabs shall separate the wall from the E:qu-iu] na]llsaijmmmn'nmmdnﬁsiha]]be

shower or tub.

The air barmier shall be installed behind electrical and
comnmmication boxes. Alternatively, air-sealed bomes —_
shall be installed.

I HVAC supply and returm register boots that penerate

Elecmical phone box on exterior
walls

HWAC register boots building thermal envelope shall be sealed to the subfloor, —_
wall covening or ceiling penerated by the boot.

Where required to be sealed, concealed fire sprinklers shall
omnly be sealed in 8 manner that is recommended by the
Concealed sprinklers manufacrer. C ing or other adhesive sealants shall —_

ot be medmﬁﬂ%
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a. Inspection of log walls shall be in accerdance with the provisions of ICC 400,
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lable 402.4
Component — Walls — High side holes

AlIr Barrier Criteria Insulation Installation Criteria

* The junction of the foundation and sill plate shall e Cavities within corners and headers of frame walls
be sealed shall be insulated by completely filling the cavity
with a material having a thermal resistance of R3
perinch minimum

e The junction of the top plate and top of exterior

walls shall be sealed _ _ _
 Exterior thermal envelope insulation for framed

walls shall be installed in substantial contact and
* Knee walls shall be sealed continuous alignment with the air barrier

Cavities within corners and headers of frame
The _jllllCtiOll Of flle foundation and Slll plate Sllall be \"alls Sllall be ills‘ulated b}* Conlpletely filllllg th_e
sealed. cavity with a material having a thermal resistance
Walls The junction of the top plate and the top of exterior of R-3 per inch minimum.

walls shall be sealed. Exterior thermal envelope insulation for framed
walls shall be installed in substantial contact and
continuous alignment with the air barrier.
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Knee walls shall be sealed.




The junction of the top plate and top of

exterior walls shall be sealed
High Side Holes
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1. Top plate
2. Bottom plate

3. Side Studs

4. Attic side sheathing

9. Interior drywall is the sixth side
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Component — Rim Joists — Low side Holes

AlIr Barrier Criteria Insulation Installation Criteria

* Rim joists shall include the air barrier * Rim joists shall be insulated

Rim joists Rim joists shall include the air barrier. Rim joists shall be insulated.
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Masonry
Imperfection
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Your First Floor Rooms

Your Basement or
Crawl Space
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RIM Joist
Low side Holes

1. Rim Board to Sub Floor

A | 4 ’ | ! 2. Rim Board to Sill Plate
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lask at Hanad — Break out session

Think about Exercise
e Do you understand table R402.4.1.1?  Pick out a component
e |[ts Mandatory regardless of the path! * How would you describe what is required?
e What does an air barrier mean? e Canyou think of a detail that explains how
 What is code compliant installation of to successtfully complete?
Insulation?  What common language is needed to be

successful?



Principle/Director of Builder Relations

robby@nrglogic.com
720-838-0677
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