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IECC

Real World Application
_—"

Presented by Robby Schwarz

Berthoud, Colorado-based EnergyLogic is a software and building consulting company that has provided
expert resources, education and support to new home builders and energy raters involved in the
construction of high-performance homes since 2006.
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Our Plan

= |Intro

» What is a Rating?

= Diagnostic Testing
= Air Barrier and Insulation Installation Table

= Ventilation and HVAC

Change is Hard ... Change is Good... Change can be Made Easier g
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Expectation
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The code officialis authorized to accept reports of third-party inspection
agencies not affiliated with the building design or construction, pro- vided that
such agencies are approved as to qualifications and reliability relevant to the

building components and systems that they are inspecting.

CODE ENFORCEMENT

®Gnergylogic .




6/1/2019

Different types of ratings, different responsibilities

« HERS minimum rated features vs. code mandatory

+ Cost compliance report, UA compliance report

Testing/inspection for code vs. for a HERS Ratings
« Insulation / air barrier
+ Blower door
» Duct leakage

HERS Index and HERC vs. ERI and ERI Report .AR g wec ‘_/ N
L“\‘ g
h:nji
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» Methodology for evaluating a house = Index score

* Provides = Energy code
o Alignment « ENERGY STAR® e
o Uniformity ﬂ{[wfwf jsld
o Consistency = LEED® Evrver tvoreerceves!
* May also.. = Other program S 45,
0 Assess performance
o Demonstrate compliance * Warranty
o Offer certification = Audit

®Gnergylogic



RESNET® HERS Rating
= Minimum rated features

» Not a pass / fail
evaluation

RESNET

& IHERS

INDEX

Minimum rated features of a home include:

» Building envelope features

» Water heating

» Space heating and cooling systems
= Passive solar

» Solar domestic water heating

= Appliances

» One-site power production

®Gnergylogic SR

following guidelines.

Grade 1

Grade 2

Modeling guidance for derating the R-value of insulation:

= When it is possible to inspect insulation as installed (i.e., new construction),
inspectors shall rate the installation as “Grade |, Il, or IlI” according to the

Grade 3_ |

®Gnergylogic -
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Recommendations for
Installation in Residential
and Other Light-Frame
Construction

N1101.13 (R303.2)

» Materials, systems and equipment shall
be installed in accordance with the
manufacturer’s instructions and the
International Building Code or the
International Residential Code, as
applicable.

* For insulation only Grade 1 installation
meets the intent of the IECC.

®Gnergylogic
= Certification/labeling ENERGY STAR V3
Rating = HERS Index target

e Minimum rated features .
= Thermal enclosure checklist

+ Pass / fail evaluation = Rater HVAC checklist
» HVAC design report
= HVAC commissioning report

» Builder water management
checklist

= Footnote requirements

ENERGY STAR

®Gnergylogic
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Leakage testing required when any portion of ductwork is in unconditioned
space

- Attic
- Unconditioned crawl space

. Isolated mechanical room
with natural draft appliance

- Floor over garage?
- Exterior wall?

®Gnergylogic

Total Duct Leakage Duct Leakage to Outside

Must be tested when using
the performance path of code




Compliance rating
= Minimum rated features

= Pass/ fail evaluation

IECC

INTERNATIONAL
ENER(.::Y CONSERVATION
CODE

®Gnergylogic

Mandatory requirements:

= Compliance modeling
o UA compliance
o Cost compliance
o EIR compliance

= |nsulation installation
= Air barriers

= Air leakage 3/5ACH

» Duct leakage 4%

» High-efficacy lighting

IECC

INTERNATIONAL

ENERGY CONSERVATION
CODE

Definitions

ilding Thermal Envelop g Thermal
The basement walls,

exterior walls, floor, roof,

and any other building

element that enclose the G

conditioned space. This

el
boundary also includes the D » []
boundary between SR 4 paot

conditioned space and any —
exempt or unconditioned
space.

®Gnergylogic

TABLERaZA 1Y
AR BARRIER AND INSULATION INSTALLATION
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Is It There?




_wﬂ__,_f“
Prescriptive Path UA Compliance Path Simulated Energy Rating Index
Performance Path Path

®Gnergylogic

Conditioned space

®Gnergylogic
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 Control and predictability:

16
 Air Flow %

e Moisture Flow T
* Thermal Flow

®Gnergylogic

 Interior vs. exterior air barrier

* At its simplest form:
¢ Interior drywall
 Exterior sheathing

* House wrap?
» Drainage plane

* Function
 Enclosing insulation
+ 6 sided encapsulation
» Thermal control
« Air control
* Moisture control

®Gnergylogic
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NO!

= Wrong question
= Control air flow
= |n order to control the air

Real question...
= Can houses be under-ventilated?

YES!

E}uilding a
Tigh

- ETRGISN S edlucas thermatbidoing -

Build tight and ventilate right!

®Gnergylogic

Control and predictability
= Air flow

» Thermal flow

= Moisture flow

®Gnergylogic

Build Tight!

Insulation

Air
Tightness

Veptdation

Ventilate Right!

6/1/2019
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(Mandatory)

* The building or dwelling unit shall be tested and

verified as having an air leakage rate not exceeding:
* 5ACH®@50 in climate zones 1 and 2
« 3 ACH@50 in climate zones 3 through 8

« Testing shall be conducted by an approved third-party

* Reporting

®Gnergylogic

Blower Door Depressurizing House
To 50 Pascals

e Air out = air in

* The principle behind the blower door

Tight House

6/1/2019
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Air Leakage Report

Property Organization
Ekatrope Ekatrope Rating Co.
123 Fake 5t Test Rater
Anytown, GO 80840

Builder
Confirmed Rating Ekatrope

Eonfimed Rating

HERS Rating Information
Rater |D (RTIN): 5458458
HERS Status: Confimed

ekotrope

Air Leakage

[Measurament Unit [CFM at 50 Pa
Measured Infiliration 1880
[ACHS0 (Calculated) 2.7
[ELA [sq. in (Caleulated) e13

Duct Leakage
[Mumber of Duci Systems 3 Systemis)
Leakage to Outdoars [CFM @ 26 Pa] 0.0
Leakageto Outdoors [CFMZ5 / 100s.E] |00
Total Leakage Test Type [Post-Construcion
Totel Leakage [CFM @25 Pa) oo
Totsl Leakage [CFM25 / 100 s f] 0.0

Mechanical Ventilation

Rate [CFM] 82.0
[Hours per day 240
Fan Watls 150
Recovery Effclency % .0

[Runs at least once every 3 hrs? true
[awarage Rate [CF] s2.0

2010 ASHRAE £2.2 Req. Conl. Ventilafion [82.5

Ekeiraps HERS Rating Tael - Vrsian 2.0.0.1500

@rwergy Ogic :x: :'.'fi‘l:g B3 - FIBERGLASS BATT

Prepared by:

Inspection performed by:
Greg Downing
720-232-2677
grag.downing@nrglegic.com

9191 E 52nd Dr

P for tha "
Denver, CO 80238 =

v R L4
Aﬁ;on Harti stapletan P :f:j @ ’n lEnergy"
Climate Zone: Flan Hame: r v v
5 bry 1120

Target |Measured

« FM@ S0 1ECC  2,044.80 CFM | 1528 CFM
ACHES0 100 CFM [ 2.24
nACH 0.00 CFM | 0.00 CFM

4 House to Garage Connection WfA | -45 Pa

AC [CAZ) to Sarage Hia | WA
doune to CAZ WA

BUILDING SHELL/INSULATION installed to s 5p 1

xterior Walls Insulation Type

6/1/2019
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+ R402.4.1.2 Testing. The building or dwelling unit shall be tested and verified as having an air
leakage rate not exceeding five air changes per hour or 0.30 cubic feet per minute (CFM) per
square foot (ft?) of dwelling unit enclosure areain Climate Zones 1 and 2, and three air
changes per hour or 0.24 CFM per (ft?) of dwelling unit enclosure areain Climate Zones 3
through 8. Testing shall be conducted in accordance with RESNET/ICC 380, ASTM E779 or
ASTM E1827 and reported at a pressure of 0.2 inch w.g. (50 Pascals). Where required by the
code official, testing shall be conducted by an gpprovedthird party. A written report of the
results of the test shall be signed by the party conducting the test and provided to the code
official. Testing shall be performed at any time after creation of all penetrations of the
building thermal envelope.

Exception:

» An air leakage rate not exceeding 0.30 cfm per ft2 of the dwelling unit enclosure area shall be
an accepted alternative in all climate zones for:

 All attached/multifamily building dwelling units.

« Buildings or dwelling units that are 1500 sqgft or smaller.

®Gnergylogic

i
NG CORRATION
ook

* R402.4.1.1 Installation. The components of the building thermal envelope as
indicated in Table R402.4.1.1 shall be installed in accordance with the
manufacturer’s instructions and the criteria indicated in Table R402.4.1.1, as

applicable to the method of construction.

* Building Thermal Envelope. The basement walls, exterior walls, floors,
ceiling, roofs and any other building element assemblies that enclose
conditioned space or provide a boundary between conditioned space and

exempt or unconditioned space.

®Gnergylogic
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2015/18 IECC Table

IECC

INTERNATIONAL
ENERGY CONSERVATION
CODE”

®Gnergylogic

TRETE RE0ZATT
AIR BARRIER AND INSULATION INSTALLATION®

COMPONENT

AIR BARRIER CRITERIA

THSULATION INSTALLATION CRITERIA.

(A contimmons a bammier shal be mwlled i e buldng
emvelope

shall not be used s 8.

The exrerior 3 comimaous air
barrier.
[Breas or joints in the air barrier shall be sealed.

sealing material

The iz barrier in any dropped ceiling or sof5t shall be
alimed with the insulation end any gaps in the air barrier|

Caitingamsic shall be sealed. e msultion in sy dropped cellingsoff sl e
 Access openines, drop down sairs o knee wll doors 0 | V€% =
mconditionsd attic spaces shall be sealed
o
formdarion and si sealsd | shall be msulated by completely filling the cavity
The junction of tha and sl plate <hall b delbern omgpletely I
Walls e fmcsien o e op place nd the o of etericr wals | Rvelue of aotess than 03 pes imch

Fonee walls shall be sealed.

[Excterior thermal emvelope imsulation for framed walls
shall be mstalled in subsizntial contect
contimaons aligument with the air barrier.

Windows, sylights and doors

The space barween Saming and skylizhts, and fhe jambs
‘of windows and doors, shall be sealed.

Rim joists

[Rim joists shall mclude the air bamier.

[Rim joists shall be insulated

Floors, inchuding canrilevered
floors and floars above
amges

[Floor framing cavity msulstion shall be installed
‘maintain permanent contact with the wnderside of
‘subflocr decking. Alternatvaly, floor framm:

S il e i, cobtact i e o side

The air barrier shall
insulation.

of shaathime. or contimios meulaten mstalled on
e mdaride o foor S and shall e
from the bottom to the top of a1l perimeter Hoor
framing members.

Crawi space walls

venied crawl spaces shall be covered
Wi 5 Cla6s 1vaper Tetarast Wik overlgping Joie
taped.

Crawl space msulation. where provided instead of
floor imsulation, shall be pennansarly ansched to
the walls.

[ Duct shafs, utility penstrations, and flue shafis

Shafis, penetrations ‘opening fo exterior or mcondifioned space skl be —
seled.
gl e
. o narmow cavites it o
Harrow cavities - thaton. Iy conform: to the available|
cavity space
(AL sealing sball be provided bevween e garage ad.
Carage separation condittoned spaces. -
E— [Racessed ight Anees imsialled i the Duding thermal | Recessed light foxnmes msualled i the buil
essed lighting ‘envelope shall be sealed to the finished surface. fhermal envelope shall be aiT tight and IC rated.
[ g il o e Sl be sty o
o _ ‘around wiring mnd phumbing, or mulstion,
Phmnbing and wiring mmmlhnmu:dﬂy mmm available space,
extend behind piping and wiring.
The aix barrier istalled st exterior walls djacem
Shower b on exterior wall ‘<howers and mbs shall separate the wall from the [Excterior walls adjacent to showers and fubs shall be
<hower or fub. imenlsted
The air berrier shall be fostolled bekind electrical and
Elecrrical phone bos 00 #8501 | omamunication baes. Alfematively, a-sealed berees —

shall be mstalled.

EVAC register boors

[EVAC supply end renum register boots
bln]ﬂmgdmmalen\'elnpeshdlbesu]edmhmw
mummngmam;pmmad

Cancesled sprinklers

P requied o be setled conceled e sp'n:\k.lm il
nnl\'he sealed in a manmer thar:
or other adhesive sealants shall

mummmﬁmummﬁmmmu
plates and walls or ceilings.

4 Iazzecion ooz ol dhall oo

—

2015/18 IECC Table

IECC

INTERNATIONAL
ENERGY CONSERVATION
CODE

®Gnergylogic

TRETE NA0ZA.T.T
AIR BARRIER AND INSULATION INSTALL?

ON®

cces cpenings, doep o s or el oo 12
umconditionsd aric spaces shall be sealed.

COMPONENT AIR BARRIER CRITERIA INSULATION INSTALLATION CRITERIA

| A contimuous air bamner shall be mstalled in the building
amlops. i shall not be used.
norbesedasa
The exenor 4 contimaous air - -y
Bmsksﬁ]mmsmﬂmml-mzrdmﬂbeszalﬁ
"air barrier in any dropped ceiling of sofft shall be
- mmwﬂmwmmmwwmumm o o g i ol
e alizned;

with the air

Walls

The junction of the top plate and the top of exterior walls
siall be sealed.

[ nee walls shall be sealed.

c:
The junction of the foundation and sill plate shall be sealed |

walls
shall be insulaed by completely flline the caviry
‘with 3 material having mfnmimme }
R, of gotless than R-3 per ich.
[Exieics e esvelope laion fr Sued wll
2l e sl o substntil comsct ad
contimaous alignment with the air barrier.

Windows, seylighs and doors

The space berween faming and skylizhss, and fhe jumbs
of windows and doors, shall be sealed

Rim joists

[Rim joists shall imclude the air bamier.

[Ram joists shall be insulated

Floors, inchuding cansilevered
floors and floors sbove

zanages

[Floos Eing craty mlvicn Sl be Gl
permines conit mm the mduslde of
snhﬂnard.adnng Alternaty

The air barrier shall
insularion

h.uumonuawmmmpm
of sheathing. or conrimons msularion st
the underside of floar :ndsllal]z!ﬁznd
from the bomam to the top of 1l perimeter loor
framing members.

Crawi space walls

T wmvered craw! spaces shall be covered
with a Class 1 vapor retarder with overlapping joints
aped.

[Cra! pace mmlion, whars provided insteed of
‘msulation, shall be permanenfly aftached fo
mewaus.

Shafts, penetrations

[t s, vy peverions md Ty s
‘opening o exerior or mcondisoned space shall be
frey

[Batts to be imstalled in nammow cavities shall be cut o
fit or narrow cavities shall be filled with insulstion.

‘shower or mub.

Narrow caviies - that on installation readily conforms o the available|
cavity space.
- (A5 sealing shall be provided between e parage and. —
Garage separation conditioned spaces.
P Pl b e el B bulg Sl [P et B Bl o e ralang
g eelops shall be sealed 1ot Snished surfice. e s A sl red
[ ol ot s sl b co ooty o
‘around wiring and phunbing, o meulasion.
Phumbing and wiring - o salsbon el conforms o vainie space,
hall extend bebind piping and wiring
The 2 barier istalled af exierior walls adjacent 1o - -
Showertub on exterior wall ‘showers and tubs shall separate the wall from the [Exterior walls adjacent 10 showers and mubs shall be

The aiT barrier shall be imstalled behind elecmical and
‘commmmication boxes. Altematively, air-sealed boxes
shall be installed

lE\-\zsmpk
lhumxlan\?lnpeshn]lbes!:]edmﬂ!mhﬂm
vl:l][mmngun: 2 penetrated by

Concesled sprinklers

“’huel!q\medmbes!:]ei(mm]edﬁmsmmk]mshﬂ

oulybeserled 3 s st recomended by he
o other adhesive sealanrs shall

b et S o e s syt vy

plates and walls or cailings.

& liecion ooz vl ol b

——
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(Mandatory)

e N « The building thermal envelope shall be
e o i constructed to limit air leakage in
WSO & - L= accordance with the requirements of

a e e Sections R402.4.1 through R402.4.4.

N -
S —— T ap o L — * The components of the building
o W I thermal envelope as listed in Table
JABLE 402411 INTI0ZA1.1) . .
oo T e "Nl o R402.4.1.1 shall be installed in
ool | AR o e e | Al i a8 s accordance with the manufacturer’s
P instructions and the criteria listed in
s0aiog
oo 2t Th i b v ] GG | Tl U iy Bo0ed Colasat] Table R402.4.1.1
s"aﬁ(:'?'m::ﬂ.ﬂ:l‘:!f msaiaton and sy shal bo aligned wih the air barmer, e - =
e =%
spaled, Y

®Gnergylogic

®Gnergylogic
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2015 [ECC R402.4

« The components of the thermal
envelope as listed in Table
R402.4.1.1 shall be installed in
accordance with the manufacture's
instructions and the criteria listed
in table R402.4.1.1 as applicable to
the method of construction

Recommendations for
Installation in Residential
and Other Light-Frame
Construction

Filser Class Building Insulation

®Gnergylogic

When insulating walls, place the insulation in the cavity and check to be sure it completely
fills the cavity, top to bottom.

Gently press the insulation at the sides into the framing cavity, usually about 3/4 inch, until
the outside edge of the flange is flush with the face of the framing.

Avoid gaps and “fish-mouths” between flanges and framing (Refer to Figure 3A).

Remember, compressing insulation ... will result in some loss of R-value.

Wherever insulation is installed in a building, it is very important that it fit snugly on all sides.

When the wiring is in the center of the cavity, either a shallow cut in the insulation may be
used to allow the wiring to pass through the insulation or it may be split lengthwise and the
wiring sandwiched within

It is recommended that the insulation be pushed up to the subfloor.
It is important also for the insulation to cover the top plate.

Use baffles if necessary to keep the insulation from blocking the passage of air.

6/1/2019
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Insulation Institute.

KNOWLEDGE. LEADERSHIP. CONFIDENCE.

I'm a Homeowner > Installation > Doing it Yourself > Walls and Knee Walls

Insulation

details for walls and knee w
for fiber glass and mineral w
for insulating near pipes, along rim or band joists and around doors and windows.

®Gnergylogic

About NAIMA | New

About Insulation Why Insulate

Instructions for Installing Wall and Knee Wall

This section provides info on “How to Install Insulation.” It contains specific information on installation
lis that will assist with proper installation to meet RESNET Grade 1 critena
)| batt insulation. Includes information on special situations as wells tips

- Installed according to manufacturer’s instructions
- Fills each cavity side-to-side and top-to-bottom

- Occasional very small gaps are acceptable for “Grade I”
- Wall insulation shall be enclosed on all six sides

edges of each cavity, to the depth of the tab itself.

- No substantial gaps, voids, compressions, or obstructions
- Split or fitted tightly around wiring or obstructions in wall

- Must be in substantial contact with the sheathing material.
- Inset stapling is neat (no buckling), and the batt is only compressed at the

- Compression or incomplete fill amounting to 2% or less, if the empty spaces
are less than 30% of the intended fill thickness, are acceptable for “Grade".

®Gnergylogic

6/1/2019
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Grayl[areasillustrate compregsion
Gray|areas|illustifate gaps & \voids

R-11
R-7

R-10

R-19 Batt

®Gnergylogic

R-8

Courtesy of DOW Building Materials.

6/1/2019
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Insulation traps pockets of air. Stops air movement,
Stagnate air pockets create the R-value. keeping stagnate air pocket.
Now it works!

®Gnergylogic

Resists conduction II‘
Does not resist air flow: Il‘

That is the job of the air barrier

* An air barrier is any solid material that blocks
air flow, including sealing at edges and seams.

®Gnergylogic
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» Mandatory requirements
» Requirements that must be met by every building unless there is a specific exception in

the code.

* Prescriptive requirements
» Requirements that must be met by every building unless an approved tradeoff is utilized
or unless there is a specific exception in the code.

* Performance approach
» An overall performance requirement for the building that replaces the individual
prescriptive requirements for building systems and components.

®Gnergylogic

* R-38 shall be deemed to satisfy the
requirement for R-49 wherever the
full height of uncompressed R-38
insulation extends over the wall top
plate at the eaves.

* Tradeoff -SPP

Raised Heel Ti

3
g Room heat bulldup
3
2

Baffling to prevent
insulation from

blocking ventilation /

=
=
=

®Gnergylogic
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Ventilation air

should only
drop into the
Baffle stops both 18&2. top of the
May need to use insulation.
continuous baffles to stop The depth of
ventilation air from / the material is
bypassing baffles. compensating
T for the inability
/V to enclose it on

all six sides.
1. Wind-washAj

2. Wind intrusion in the insulation

®Gnergylogic SR

« For air permeable insulations in vented
attics, a baffle shall be installed
adjacent to soffit and eave vents.

« Baffles shall maintain an opening equal
or greater than the size of the vent.

* The baffle shall extend over the top of
the attic insulation.

®Gnergylogic SR

24



ESv3: Baffle and Minimum R-21 in CZ-5

ST)"!({FOAM BAFFLE

®Gnergylogic

Vented or unvented?
That is the question!

®Gnergylogic

6/1/2019
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shingles

roof slope:
more than
2in12

ETT——

gutters
not showreg10 CargonDuniop.com

cross
section

®Gnergylogic

» Continuous baffled air space

» Sealed and separated from
the insulation

FIBER, BATT, OR
SPRAY-FOAM
INSULATION

COMBINATION OF PANELS
PROVIDES VENTED ROOF
AT CATHEDRAL CEILINGS
FOR AL TYPES OF
INSULATION

CATHEORAL
CELING

EAVE BAFFLE VENT AND CONTINUATION
PANEL FOR CATHEDRAL CEILINGS

®Gnergylogic

6/1/2019
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Low density spray foam insulation ——n

Asphalt shingles -~

Roofing paper -

Roof sheathing

Raised heel truss

Rigid foam, or comparable, -
as backdam N\

Soffit — Non-occupiable

space

Roof underlayment - Z
sealed to drip edge | 27

™

“—Gypsum board with latex paint
(acts as thermal barrier separating
occupiable space from non-occupiable
space)

Bring mechanical equipment and ductwork into
conditioned space any way you can!

®Gnergylogic .

+ Slab-on-grade floors with a floor surface less than 12 inches (305 mm) below grade shall be
insulated in accordance with Table R402.1.2. The insulation shall extend downward from the
top of the slab on the outside or inside of the foundation wall.

+ Insulation located below grade shall be extended the distance provided in Table R402.1.2 by
any combination of vertical insulation, insulation extending under the slab or insulation
extending out from the building.

+ Insulation extending away from the building shall be protected by pavement or by not less
than 10 inches (254 mm) of soil.

+ The top edge of the insulation installed between the exterior wal/and the edge of the
interior slab shall be permitted to be cut at a 45-degree (0.79 rad) angle away from the
exterior wall. Slab-edge insulation is not required in jurisdictions designated by the code
official as having a very heavy termite infestation

®Gnergylogic .
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Untaed b nsulston

~f—— Gypsum board wioy wapor
ifusion rtartr paint

— Sesant. anasive or gasket

Figid nsuiaion
{isped or seaied jents)

Flashing

\ Frosactu meenbran
\ capary

a0
break)

from wall 8l 5%
{6 . par 10h)

i insutation aeiencs

ol horaorealy 2-07

vapor dfsion
e urcr.

Pl irsslaion ostarding
herioraally horizares] atance

6/1/2019
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1349

Air Barrier Criteria Insulation Installation Criteria

A shall be shall not
installed in the building envelope. be used as a sealing material.

* Exterior thermal envelope contains
a

* Breaks or joints in the air barrier
shall be sealed.

A continuous air barnier shall be mstalled in the
building envelope

Air-permeable insulation shall not be used as a
The exterior thermal envelope contains a continuous |* l'l G \
air barrier sealmg matena

General requirements

Breaks or joints in the air barrier shall be sealed

®Gnergylogic

« Air barrier

* Material(s) assembled and joined together to provide a barrier to air leakage

through the building envelope. An air barrier may be a single material or a
combination of materials.

« Continuous air barrier

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

®Gnergylogic
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+ Continuity: The most important element in 3D structures with many different
components to ensure alighnment between insulation and the air ABS.

* Impermeability: The ABS must be impermeable to air after installation.

« Strength: The ABS must be designed to transfer the full designed wind load,
stop external or internal air movement into the assembly, and continue to be
impermeable.

* Durability: The ABS must continue to be impermeable throughout its service
life, or at the IECC says, “over the useful life of the building.”

« Stiffness: The ABS must be stiff enough so that irregularities in the bwldmg
found at installation of the ABS do not change its permeance.

®Gnergylogic
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« Fully filled cavity

* Enclosed on six sides
» Exception - insulation in a ventilated attic and
rim joist
+ Adjacent and contiguous to thermal
boundary with fully aligned air barriers

« Limited gaps, voids, or compressions
* No thermal bypass

 Grade 1 installs
» Heading toward blown products

®Gnergylogic

ECC

Air Barrier Criteria Insulation Installation Criteria
 The air barrier in any * The in any dropped
shall be aligned with ceiling/soffit

the insulation and any gaps in the
air barrier sealed.

, drop down stair or
knee wall doors to unconditioned
attic spaces shall be sealed.

The air bamer in any dropped ceiling/soffit shall be
aligned with the insulation and any gaps in the an

Ceiling/attic barrier shall be sealed The msulation in any dropped ceiling soffit shall

be aligned with the air barrier
Access openings, drop down stairs or knee wall doors |
to unconditioned attic spaces shall be sealed

6/1/2019
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L PROVIOE INTERIOR SHEATHING AT =
EXTERIOR WALLAND CELNG PROR
TOSOFFTASSEVELY )

& 5
T CONMOOSEER
& OF SEALANT
@ — f C WOOD FRANE SOFFIT
ASSENBLY
— —~ A ~— INTERIOR
CABNETRY —=

@ Fecessed fixture ina

sealed eoffit

®Gnergylogic

Sequencing
1. Airbarrier to bottom cord of
rafter!

. Air barrier to exterior wall!

«~Qver framing for dropped
ceiling!

. Brings drop into conditioned
spacel Lo

®Gnergylogic
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KNEE-WALL DOOR

Add R-value to a knee-wall door by adhering
rigid insulation boards (sandwiched together
with construction adhesive and screws) to the
back of the door. Pay special attention to the
clearance between the insulation and the door
frame and air sealing details.

Gl L | —

®Gnergylogic

| >

Handyman

®Gnergylogic
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Air Barrier Criteria Insulation Installation Criteria

 The junction of the foundation and  « Cavities within corners and headers of

sill plate shall be sealed. frame walls shall be insulated by
completely filling the cavity with a
material having a thermal resistance of
R3 per inch minimum.

 The junction of the top plate and
top of exterior walls shall be sealed.

» Knee walls shall be sealed.

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

rs and headers of
1

Cavities witlun

The junction of the foundation and sill plate shall be
sealed

Walls The junction of the top plate and the top of exterior

walls shall be sealed. £ or thermal envelope insulation for framed
Knee walls shall be sealed. walls shall be installed in substantial contact and
continuons alignment with the air barvier

®Gnergylogic

Junction Of Foundation and Sill Plate Is Sealed

Capillary Break

®Gnergylogic SR
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Sequencing

1. Top plate

2. Bottom plate

3. Side Studs

4, Attic side sheathing

5. Interior drywall is the
sixth side

®Gnergylogic
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Knee walls 1’ or Less

The installed depth of the insulation must be 2 the height of the kneewallin order to forego kneewall
backing. Theinstalled insulation angle should not exceed 45 degrees to ensure that the mounded
insulation provides a minimum acceptable insulation depth over the corner of such structures and to
ensure that it will not slide off. The depth of the insulation asillustrated by the two red arrows shall be
equal hence ensuring at least and R-38 over the outside edge of the knee wall.

For Knee walls 1' or less

Bottom plat of knee wall (top
plate of wall below) should be
separate walls and/or separated
by blocking

®Gnergylogic
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Knee wall greater than 1’

For short knee walls and for raised ceilings that are 2 1’ and or are taller than the the ceiling
below;, the best practice is to install a full attic side air barrier and six sided enclosed cavity
insulation. The air barrier should extend above the raised ceiling, to act as an insulation dam, to

ensure that the higher insulation does not fall off the top plate onto the insulation below.

For Knee walls greater
than 1’

Bottom plat of knee wall (top /

plate of wall below) needed to be
separate walls and/or separated
by blocking

®Gnergylogic

Small Knee Wall Done Right

®Gnergylogic
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Wood backer

Drywall clip

®Gnergylogic

Ladder Blocking Continuous 2x6 Behind 2x4

®nergylogic
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« Exterior thermal envelope insulation BUILDING
for framed walls shall be installed in ENVELW:%%‘,}E
substantial contact and continuous ﬁ =T \%
alignment with the air barrier.

®Gnergylogic

i
Double Walls:
Define where the

thermal barrier is
make a choice.

Seguencing

=T |

®Gnergylogic
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Outside

®Gnergylogic

Chase: Where Is the Thermal Envelope?

Inside

Outside

®Gnergylogic

Chase: Where Is the Thermal Envelope?

Chase
is
within
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Outside

Chase
is
outside

Inside

Air Barrier Criteria

» The space between window/door
jambs and framing and skylights
and framing shall be sealed.

Insulation Installation Criteria

Component — Windows, Skylights, and Doors

andymangl |

Windows, skylights and doors

The space between window/door jambs and fra
and skylights and frammg shall be sealed.

mng,

®nergylogic

1349
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1349

Component — Rim Joists

Air Barrier Criteria Insulation Installation Criteria
* Rim joists shall include the air * Rim joists shall be insulated.
barrier.

[R.i.m Jotsts |R.u11 Joists shall mclude the air barrer. llejoim shall be msulated. |

®nergylogic
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