INSPECTION PROCEDURES

FOR
2009 RESIDENTIAL ENERGY CODE
VISUAL INSPECTION OPTION




Alr Barriers

New term in the 2009 code

Air Barrier — Material(s) assembled and
joined together to provide a barrier to air
leakeage through the building envelope.
An air barrier may be a single material
or a combination of materials.




Verification Methods

Visual Option Testing Option
I ar
-




Compliance Alternatives

Testing option
Visual Inspection Option

Documentation of nationally recognized

energy certification program ( Earthcratft,
Energy Star, etc.)

This presentation focuses on the Visual
Inspection Option.




Testing Option

Tested air leakage is less than 7
ACH when tested with a blower
door at a pressure of 50 pascals
(0.007 psi). Testing shall occur
after rough-in and after installation
of penetrations of the building
envelope, including penetrations
for utilities, plumbing, electrical,
ventilation and combustion
appliances.

During testing:
1. Exterior windows and doors, fireplace and
stove doors shall be closed, but not sealed;

2. Dampers shall be closed, but not sealed;
including exhaust, intake, makeup air, back
draft, and flue dampers;

3. Interior doors shall be open;
4. Exterior openings for continuous ventilation

gystems and heat recovery ventilators shall
e

closed and sealed:;

5. Hea]:[]ing and cooling system(s) shall be turned
oft;

6. HVAC ducts shall not be sealed; and
7. Supply and return registers shall not be sealed.




Visual Inspection Option




Building Envelope Requirements

Building thermal
envelope

separates

conditioned from
unconditioned
space.




N1102.4.1 Building Thermal

Envelope |
Sealed with caulking

materials or

Closed with gasketing
systems

Joints, seams, and
penetrations sealed or
weatherstripped

Or otherwise sealed

with an air barrier e
material, film or solid E +— 1

material




Mandatory Requirements

Section 402.4.1 Building Envelope

Caulked, gasketed, weatherstripped or otherwise
sealed

All joints, seams and penetration

Site-built windows, doors, skylights

Openings between windows and doors and their jambs and framing
Utility penetrations

Dropped ceilings or chases adjacent to the thermal envelope
Knee Walls

Walls and ceilings separating a garage from conditioned spaces
Behind tubs and showers on exterior walls

Common walls between dwelling units

Attic access openings

Rim joist junction

Other sources of infiltration




Visual Option

List of components
that are necessary to
create an
acceptable air barrier
and achieve code
compliance

Field verified when
the Visual Inspection
option is chosen

Table N1102.4.2

Alir barrier and thermal barrier Exterior thermal envelope insulation for framed walls is installed in substantial contact and continuous
alignment with building envelope air barrier.
Breaks or joints in the air barrier are filled or repaired.

Air-permeable insulation is not used as a sealing materia

Insulation is installed to maintain permanent contact with underside of subfloor decking.
Air barrier is installed at any exposed edge of floor.

Insulation is permanently attached to walls.
Exposed earth in unvented crawlspaces is covered with Class I vapor retarder with overlapping joints
taped.

hafts, penetrations Duct shafts, utility penetrations, knee walls and flue shafts opening to exterior or unconditioned space

are sealed.

Narrow c 5 Baits in narrow cavities are cut to fit, or narrow cavities are filled by spra
Garage separation Air sealing is provided between the garage and conditioned spaces.

Recessed ng Recessed light fixtures are airtight, IC rated and sealed to drywall.
Exception—fixtures in conditioned space.
Plumbing and wiring Insulation is placed between outside and pipes. Batt insulation is cut to fit around wiring and plumbing,
or spray /n insulation extends behind piping and wiring.

Shower/tub on exterior wall

lblown insulation.

Electrical/phone box on exterior
wall

Air barrier is installed in common wall between dwelling units.
HVAC register boots HVAC register boots that penetrate building envelope are sealed to subfloor or drywall.

Fireplace Fireplace walls include an air barrier.




402.4/N1102.4 Air Leakage

Areas for air leakage (Infiltration)

Floor /
Foundation
Infiltration Points

Typical Sources of Air Leakage in the Home




Alr Barrier

Blocks random air
movement through
building cavities
Helps control
moisture in a home
Types

Membranes

Caulk and seal

Drywall

(| | .—— Structural sheathing

=

Wall framing w/ cavity

Exterior insulation /| ———_ insulation

drainage plane

. ~— Interior finish material
Continuous =, L P (wall-board, paneling,

air-barrier ™ 099 0g0! alc.)

QOUTSIDE

Figure 1 - Wall Assembly w/ air-barrier on sheathing




Alr Barrier

Air barrier and thermal barrier Exterior thermal envelope insulation for framed walls is installed in substantial contact and continuous
alignment with building envelope air barrier.
Breaks or joints in the air barrier are filled or repaired.
Air-permeable insulation is not used as a sealing material.
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House Wraps

Tyvek® or Other House Wraps

If the product is cut to extend from the bottom
plate to the top plate without any seams, then
the four edges (top, bottom and right and left)
must be nailed and/or sealed by caulks or
sealant to remove any possibility for air to enter
iIn along any of these four sides. If the material
IS Installed in two or more sections, the upper
portion should overlap the bottom to prevent
water intrusion. The horizontal seam should be
sealed by a product that will remain sealed for
the life of the building.




DuPont™ Tyvek® Water-Resistive and Air Barriers Installation Guidelines

Installation Instructions

Start a1 tha bottorn of the structurs to ansure aroparn shingling throughous the
installatian. Fropar shingling is -aguired 2 shed water end Lo prevent watar ‘rom
entaring tha wall system

STEF 1

JHANRAM rell at comer. leavng B to 12" vertical cverlap.

Frinbed stud matks are geailable an sone CulPont™ Teeek® WSBL to aid ir alignivg with
thie sruds. [e g, studmarks a8 apart for Do Port™ Teaek® HomeWrap®

STEF 2

Rall should bz plumb. Bottom edge of roll should extend cven sill plate imarfecs at least
2% Far naxinuen e leakege reduction fedhen inztallirg as an air bamer), seal wiap at
thie sattars of tha wall wath aeelant i 2, Do ant™ Resdsntal, Dufent™ Cornrmercal
Sealant or recommendac sealant), DuPont™ Tywa:® Tapa, Dulert™ StraightFlash™ or
Culon:'™ Hashirg Tape. Extend to bottorn of =il platz for slab an grade foundatians. For
AHUER BRESRD0E nterAte wath wenp anrsadd,

STEF 3

Saours DuPont™ Tywek® WHEE to tha stud or other naikbasae mataria i-e vwood shaathing.

Faztanars should e spasec ro closer than 6% anzl ne farthar than 18" cn vertical stud
linag. Thiz may invehe penetrating oancbeard or sthar henzenta mambers o maintain
propar spacing. Uea aneor rmoss of tha racan mendsd fastanars balow far uze wath
Culon:™ Tywek® WHRES:

eoak® Waren Cep naila

week® Woten Cep soraws

weak® Wiran Cep Staples fer Stingar™*

1.2 inch rminimum sroevwn staplas”

*Excapt when installing DulPont™ Tywak® WEE ovar foan anc ether narcnaibbaze
saathings.
Flaasa sae " dze of Temporary Fastening hMethods" latar in this guds far nwre
infermatian cn altermate fastening achedules and raguiremeants.
NOTE: Do not fasten wittin 9 of rough opanirg heed.

STEP 4

ol dingcthy ovar windowes and coors. Uppar laver of DuPont™ Tyvek® WHE should
cvarlap bottomn lever by a monimom of §°

Bl Lo L CuPon™ =haeshing Syslares iesallalion Guidelines o peaang and Tsh
weirdonw and door opsnings.

Cogde i T2 2 FL L e Poan de Hersuis ane Conpsarg. all Bigh s Resereecl Reae 217

MOTE: If wincows sre alresdy irsisliag, tra DuPoar™ Tyeak® WERE must ne integrate:
with aramer sbingling with wisdawer fliashingz, If DuPont™ Fleafras™ HF &nc anoe aee
ugen, nstall the ulnnt™ hvak® YubE urades the 2pron o ensurs praper shingling. t
rer=satt glnan rg) Sl fEahing = usan, Install the VB urder e batiarn of the sl
Tty Lo vin b ine prcpes =hingliog.

STEPE

Al vertical seams skall ba
taped wirth DulMont™
Tyvek® Tape, When

nistal ing &% A AIr DAMEr,
alzo 1gne al harznnizl
semt s Tdping Al wrrlical
and Faorizartal asema, erd
taping o sealing all
tormiations (ircluding,
nt nnt bniter ro,
ranf=eaall inberfaces anc
aill plaresi is recqi rag
whien inata ling Dulant™
Tyeek® WHEs as air
marniers, Lise 07 ilont™
Iyvrk® lape when tamng
niorEoatal laps af DuPanT™
Tywek® Sluriuiag® s
DulPont™ Tyved®
Dizirirap™. Use Dulont™
Tywek® Matalizec Taoe
wihen taping DnPont™
Tewek® Thermairap™

STEP G

Al D Pon™ Tyeek®
WRE im inatallad ~afer 1o
the Dulon™ Fleshing
Leetems instaisdian
Gunislings, naralatiog
Iafepctvang for Manaoees
ared Dhaoes AFTER
Plisrer-fasisive Bamear
(LPARE] s fnstaied 1o
przpare and flash
wWANATE And 3008




Ceiling/Attic

Ceiling/attic Air barrier in any dropped ceiling/soffit is substantially aligned with insulation and any gaps are sealed
Attic access (except unvented attic), knee wall door, or drop down stair is sealed.

Attic Attic
Insulation A /- Insulation

Ridged Foam Insulation
(to R-38)

FPlywood
Access Panel }-rf




Walls

Walls Corners and headers are insulated.
Junction of foundation and sill plate is sealed.

THREE-STUD CORNERS

INSULATED THREE-STUD CORNER CONVENTIONAL CORNER
(CALIFORNIA CORNER)

Isolated cavity B

Quitside corner (difficult o insulate) RS

A A AN

INSULATED THREE-STUD CORNER ALTERNATE INSULATED THREE-STUD
(INSIDE CORNER) CORNER (WITH DRYWALL CLIPS)

| Vil

Drywall clip to hold -
drywall in place

Drywall




Insulated Headers

WOOD STRUCTURAL PANEL BEQOX HEADER FOR LOAD-BEARING WALLS

The top and bottom plates of the wood structural ponel box header shall be
continuaus with no vertical joints in the wood structural panel over opening.
For construction details ond maximum spans, see 2012 IRC

Section R602.7.2, Figure R602.7.2 and Table R602.7.2.

—

TWO-SIDED WOOD STRUCTURAL 9 or
PAMNEL BOX HEADER 15°

.?j.'..i" e

Insulation Single bottom plate
(o joints)

Cripple studs on stud layoul

Min. 15/32 Performance Category
wood structural panel or thicker
[sonded or MDO plywood maoy be used
on inside surfoce in liev of drywall)

OME-SIDED WOOD STRUCTURAL
PAMEL BOX HEADER

Cripple studs on stud layout

Min. 15/32 Performance Category
waood structural panel or thicker

Heoder bottom plote
(te complete rough opening of header)

Motes:
1. Framing fastening per code

MNAIL PATTERN

Single top plate

(no joints over opening)

Wood structural ponel foce
shall be single piece of

15/32 Performance Category or
greater sheathing

Cavily insulation spoce
{behind wood structural ponel)

Single stud of sides of
rough opening to 48" wide

Jack stud required if spon > 48

Single top plate

Cavity insulation spoce
(te full width of wall studs)

Drrywall interier finished

Single siud at sides of rough
openings to 48" wide.
Jock stud required if spon > 48°

2. For engineered box heoders with wood structural ponels, refer 1o Noded Structural-Use Ponel ond Lumber Beams, Form Z414

Construction Details

Double 2 =
with foam
insulation

Cripple stud —T

10-8. Double-insulated headers.




Rim joists are insulated and include an air barrier.

Foam axpands to fill all
[~ Existing floor gaps, holes, and joints
assembly susceptible to woad
mowement.

Spray-foam \. _.--—— . Optional
insulation ! cavity
seals air leaks { . insulation
and insulates K T N

in one step

. 1%-inch

| vapor-imper-

/ meable rigid
~.  insulation

T Expanding
foam around
the perimeter
of loosely
cut rigid
insulation

Sill seal

Spray foam sticks
- - ‘ to the rim joist,

1 Seal mudsill sliminating tha
to foundation . % / conden sing swrface.
with elasto- ; .

meric sealant




Floors (including above garage Insulation is installed to maintain permanent contact with underside of subfloor decking.
and cantilevered floors) Air barrier is installed at any exposed edge of floor.




Crawlspace walls

Crawlspace walls Insulation is permanently attached to walls.
Exposed earth in unvented crawlspaces is covered with Class [ vapor retarder with overlapping joints
taped.

= - =
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Shafts and Penetrations

Shafts, penetrations Duct shafts, utility penetrations, knee walls and flue shafts opening to exterior or unconditioned space
are sealed.

Penetrations

There are many types of
penetrations including dryer vents,
bathroom exhaust fans, exterior
electrical outlets, exteriar lights,
gas lines, etc

Seal around all electrical, HVAC and
plumbing penetrations with
DuPont™ Flashing Syster

products, DuPont™ Tyvek

DuPont™ Residential Sea

DuPont™ Commercial Sealant or
recommended sealant.

Start flashing or taping at bottom of
penetrations, shingling upper tape
over bottom tape.

Products that have flanges should be
integrated into the DuPont™ Ty -
WRB using DuPont™ Tyve 3
DuPont™ Flashing Systems prod




Narrow Cavities

Narrow cavities Batts in narrow cavities are cut to fit, or narrow cavities are filled by sprayed/blown insulation.




Garage Separation

Air sealing is provided between the garage and conditioned spaces.

H..tﬂ insuldtees ar asled
wonnd Blocking seabed apd
csulbiod wround the perimeter

Wartiral biesad of cogl keng se allare

Sheemrock

Lincondsoned
garagy




Recessed Lighting

Recessed lighting Recessed light fixtures are airtight, [C rated and sealed to drywall.
Exception—fixtures in conditioned space.




Plumbing and Wiring

Plumbing and wiring Insulation is placed between outside and pipes. Batt insulation is cut to fit around wiring and plumbing,
or sprayed/blown insulation extends behind piping and wiring.




Shower/Tub on Exterior Wall

Shower/tub on exterior wall Showers and tubs on exterior walls have insulation and an air barrier separating them from the exterior
wall.




Electrical/Phone Boxes on
Exterior Walls

Electrical/phone box on exterior Air barrier extends behind boxes or air sealed type boxes are installed.




Common Walls

.ommon wall




HVAC Register Boots

HVAC register boots HVAC register boots that penetrate building envelope are sealed to subfloor or drywall.




Fireplace

Fireplace Fireplace walls include an air barrier.

| Thin profile
~ fe— structural
sheathing

S_haat mietal

-+ Prefabricated
} insulated chimney

Support blocking for —p——a/]x) ¥ Tape
thin profile structural = — =|"_ P

Fireplace enclosure
insulated to top of —

#——— Ripid insulation
second flaor ceiling }

1

|
Tagped oF saaled jinks 1
Rigid ingulation —9

-

Sealant or adhesive

L
b —— s
il f

.'.|.=---——-

" | Thin precfile structura
« Liner ber arcun st T ;
Liner ber around _ = . " b _,_‘-0-"'-'-‘-', sheathing as

cornes, or besd ot

- taped 1o frama i | — q
saalant or ;uJ"l.d:l:\.-.-_- e i.=|.l:' g bath / : - anclosura linar
— sles and oo L= b

Rigid insudatian : e Glogura framing | — <+—— Prefabricated
{tapesd ar saaled t y l:l : c : 7 fiTEPHCE
1 and liraplacs |

ireallation ¢ i - Wood blocking as
Fretabricated ~— e ‘/E.ealam or adhesive /-:Iraﬂstup

fireplace

< Sealant or adhesive
around four edges

Shwathing Enar j
laped 1o Trama
opaning bath
j‘ siles and 109

Rigid insulation”  Sealant Sill gasket

Tape




Duct Sealing and Testing
N1103.2




Verification Alternatives

Testing Option
Rough-in test or
Post-Construction

May be performed by approved
individuals, agencies or
contractors

EXCEPTION:
Not required if both equipment and ducts
are within the conditioned area.

Visual option

Visual checks during
construction

Joints and seams sealed per
N1601.4.1

May require verification from a
3'd party (other than the
installer)




M1c01.4.1

M1601.4.1 Joints and seams.

Joints of duct systems shall be made substantially airtight by means of
tapes, mastics, liquid sealants, gasketing or other approved closure

systems.




ication Form

o

|

Jf' v
Franklin County

Statement of Energy Code Compliance

Address Phone H.II'I'IJEI’l
ContractorfOwner Name Paamit # |

| hereby atiest that | will be Lesing the fllowing Method of compliancs for my HVAC duct saaiing Inspection 35 required oy
Section 403.2.2 of the 2008 Virginia Enargy Consenvation Code (VECCE

1 Wil perform 3 Post Consimuction or Rough-in duct Sgniness fes! (duct biasker) and supply the prescribed iest resuis for
werfication with saction 403.2.2.1 of the 2009 VECC prior to my final Mechanical Inspection.

1 Wil 31 for 3 Mechanical Fougr-n INSPECHcn n My CUCHWERK 3t Which ime 3 VISl ISpection wil be done for the
sa3ing method on the duchION prior o WIapping Wit Insuiation.

- Duxct insulation will b2 Inspected at the time of buliding Insulation Inspaciion or as otherwise amanged Wil the

nyaemmm zurmmwrla Eﬂaw{::mmﬂﬂonﬂe(UE{::]
™1 will perform a Blower Door Test per saction 402 4.2.1

- T comply with this section, tiower door test resuts must b= submitied on a testing company suppiied form with
eyidenca provided that the company |s wsing ralers cerified by an approved agency. Compliance with this section
of e VECC shall be certified.

rl-IlIEBIIEdI.leaMBLH Inspaciion of the alr barmier and penetrations per section 402.4.2 2 of e 2009 VECC .

402,422 of he 2009 VECC.

Using one of the following memods: 0. House Wrap O Caulk & Seal Oz Dryweall
- An Insulation Inspection must also be scheduied efther at e same time or 3t a later dale. All trade roughHn
Inspectons must be comgsted pror io scheduling the Insulation inspection.

- Wil uttize 3 nationally recoqnized energy effiiency program and sUBMI ppropfisle documentation LUpon competion
In accordance with N1101.&

Signature







