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Presentation Outline

* Changes between the 2009 [ECC and 2006
IECC

* Sources of Additional Information
* Brief Overview of REScheck
* Brief Overview of COMcheck



Climate Zones — 2009 IECC
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New England Climate Zones

* New England is mostly climate zones 5 and 6,
with small areas of climate zone 4 (area
around New York City) and climate zone 7
(northern Maine)



Changes in Residential Requirements

* Stringency — some key differences

* New requirements
— Building envelope tightness
— Duct testing
— Lighting equipment
— Pool controls and covers
— Snow melt controls

* Moisture control requirements moved to IRC
* No mechanical trade-offs allowed



Envelope Stringency Changes

Change to 2009 IECC

Fenestration U-factor, CZ4,
lowered from 0.4 to 0.35

Wood frame wall U-factor,
CZ5-CZ6, lowered from 0.060
to 0.057

minimum R-value for “batt-only”
raised from 19 to 20
Mass wall U-factor unchanged,
CZ4-CZ7

but minimum R-value, raised for
interior insulation
Basement wall U-factor, CZ6-
CZ7, lowered from 0.059 to
0.050

(minimum R-value raised from
10/13 to 15/19)

How it is handled in

REScheck

* All these stringency
requirements are included
In the base case building,
meaning that certain
designs that passed under
the 2006 IECC will now fail
under the 2009 IECC

« U-factor changes are
addressed in REScheck

* R-value changes with no
change in U-factor are not



Building Envelope Tightness

Change to 2009 IECC

* Mandatory air leakage
section for building
thermal envelope
(402.4.1) has been
revised to mention attic
access openings and rim
joist junctions

* New air sealing and
iInsulation section
(402.4.2) added with
testing and visual
Inspection options

How it is handled in

REScheck

* These requirements have
been added to the
checklist items



Duct Testing

How it is handled in

Change to 2009 IECC REScheck

* New duct testing * A new checkbox has been
requirements in Section added to the Building
403.2.2 for either a post Characteristics section,
construction or rough-in asking whether or not the
test, unless ducts and air ducts and air handlers are
handler are located in conditioned floor space.
within conditioned space How this checkbox is

answered determines the
contents of the checklist
items



Lighting Equipment

How it is handled in

Change to 2009 IECC REScheck

* A new requirement in * This requirement has been
Section 404 that 50% of added to the checklist
lamps in permanently items

installed lighting fixtures
be high-efficacy lamps



Pool Controls and Covers

How it is handled in

Change to 2009 IECC REScheck

°* A new section 403.9 on * These requirements have
pools requires a readily been added to the
accessible on/off switch, checklist items

time switches for heaters
and pumps, and pool
covers



Snow Melt Controls

How it is handled in

Change to 2009 IECC REScheck
* A new section 403.8 on * This requirement has been
snow melt controls has added to the checklist

been added items



Moisture Control Requirements to IRC

How it is handled in

Change to 2009 IECC REScheck

* Moisture control * These requirements have
requirements in 402.5 been removed from the
have been moved to the checklist items.

IRC



No Mechanical Tradeoffs Allowed

Change to 2009 IECC

* Heating and cooling
system efficiencies are
set to “as proposed” in
both the standard
reference design and
proposed design in Table
405.5.2(1)

* This removes the
justification for the simple
mechanical systems
tradeoff used in
REScheck

How it is handled in
REScheck
* The mechanical system

tradeoff has been disabled

If the UA compliance path
IS chosen, no mechanical
system input is allowed
and no credit is given

If the performance
compliance path is chosen,
mechanical system input is
allowed and some minimal
credit may be given in
certain circumstances



Changes in Commercial Requirements

* Envelope
 Addition of U-factor table
« Stringency — some key differences
 Addition of residential occupancy
* Lighting
» Daylight zone control
* New exterior lighting zones

* Mechanical
* Snow melt system controls

 Demand control ventilation
» Allowable fan floor horsepower



Addition of U-factor table

Changes to the 2009 IECC How it is handled in

COMcheck
* Table 502.1.2 with * COMcheck utilizes the U-
opaque assembly U- factor tables in the IECC

factor requirements was
added, making it clear
that assemblies other
than those listed in the
prescriptive R-value
tables may be used



Envelope Stringency Changes - Roofs

Changes to the 2009 IECC How it is handled in

COMcheck
* |nsulation above deck * COMcheck has been
« CZ4, R-value increased updated to read the the
from 15 to 20 ci appropriate baseline U-
* CZ6, increased from20to  factor for roofs from the U-
25 cl factor tables in the IECC

* Metal building roofs,
CZ4-C.Z7, double layer
Insulation required

* Attic roofs, CZ4-CZ6, R-
value increased to R-38
from R-30



Envelope Stringency Changes - Wallls

Changes to the 2009 IECC How it is handled in

COMcheck
* Mass walls, CZ4-CZ7,R-value ® COMcheck has been
increased across all climates updated to read the the

® ildi . .
Metal building walls appropriate baseline U-
« CZ4, R-value increase from

R-13 to R-19 factor for walls from the U-
« CZ5-CZ7, R-value decrease factor tables in the IECC

for second layer of insulation
from R-13 to R-5.6

* Metal framed walls, CZ4-CZ5,
continuous R-value increased
to R-7.5 from R-3.8

* Wood framed walls, CZ5-CZ7,
continuous insulation
requirement added



Envelope Stringency Changes - Fenestration

Changes to the 2009 IECC How it is handled in
COMcheck
* All metal frame windows, CZ7, ® COMcheck has been
U-factor decreased from 0.50 updated to read the the
to 0.45 . :
appropriate baseline U-
* SHGC, CZ7, changed from :
factor for windows and

NR to 0.45 _
e Skylights — one set of skylights from the U-factor

requirements for both plastic tables in the IECC
and glass skylights, based on

old glass skylight

requirements



Addition of Residential Occupancy

Changes to the 2009 IECC How it is handled in
COMcheck
* A separate set of * COMcheck already asks
requirements for Group R the building type for use in
occupancy was added to the lighting calculations.
the R-value and U-factor The building type is used

tables for opaque to select the correct
assemblies opaque envelope
* All other commercial requirements

occupancies use “All
other” requirements



Daylight Zone Control

Changes to the 2009 IECC How it is handled in

COMcheck
* Section 505.2.2.3 * This requirement has been
requires daylight zone added to the checklist
controls for daylight items

Z0Nes

* Daylight zones includes
areas under skylights
and areas adjacent to
vertical fenestration



New Exterior Lighting Zones

Changes to the 2009 IECC How it is handled in
COMcheck
* Section 505.6.2 * COMcheck will now ask for
Implements a new series the type of exterior
of exterior lighting power environment and apply the

requirements based on appropriate baseline
the type of exterior requirements
environment — parks,

residential

neighborhoods, all other
areas, and high-activity
commercial districts



Snow Melt System Controls

Changes to the 2009 IECC How it is handled in

COMcheck
* Section 503.2.4.5 * This requirement has been
requires automatic added to the checklist
shutoff controls for snow items

melt systems



Demand Control Ventilation

Changes to the 2009 IECC How it is handled in

COMcheck
* Section 5023.2.5.1 * This requirement has been
requires demand added to the checklist
controlled ventilation for items

spaces larger than 500
ft2 with an average
occupant load of 40
people per 1000 ft2



Allowable Fan Floor Horsepower

Changes to the 2009 IECC

* Section 503.2.10.1 limits
the fan system motor
nameplate horsepower or
the fan system braking
horsepower

How it is handled in

COMcheck

* This requirement has been
added to the checklist
items



More Information

* REScheck Software - @

www.energycodes.gov/rescheck/index.stm

* COMcheck Software - &l/

www.energycodes.gov/comcheck/index.stm
« COMcheck 2009 IECC will be out later in October



More Training

* Webcasts on REScheck, COMcheck, and the
2009 IECC

www.energycodes.gov/training/onlinetraining/videos.stm

* Presentations on REScheck, COMcheck, and
the 2009 IECC

www.energycodes.gov/training/presentations.stm
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WWW.energycodes.gov

o, : U.5. Department of Energy
[ ;:/ I EI'IBI'Q}' Efficiency and Renewable Energy Bringing youa prosperous future where energy is

clean, abundant, reliable, and affordable

EER

.5, Department of Energy - Energy Effidency and

Building Energy Codes Program  E3EEISEEN

Search energycodes.gov

About the Program 1 The U.S. Department of Energy's Building Energy Codes Program is an information resource on national EERE Information Center
. model energy codes. We work with other government agencies, state and local jurisdictions, national
Compliance Tools 1 - ) - H EVENTS
code organizations, and industry to promote stronger building energy codes and help states adopt,
Training/Education J implement, and enforce those codes. Hold These Dates]

. Energy Codes 2009
Code Analysis and . . . July 27-30, 2009
Development The Program recognizes that energy codes maximize energy efficiency only when they are fully embraced by users and Portland, OR

supported through education, implementation, and enforcement.

Implementation Tools | B FEATURE

Technical Support 1

Free Software and Technical Support

ﬁ REScheck

The REScheck materials have been developed to simplify and clarify
residential code compliance with the Model Energy Code (MEC), the
International Energy Conservation Code (IECC), and state-specific
codes.

ANSI/ASHRAE/IESN
Standard 90.1-2004

Related Links Status of State Energy Codes

m NEWS

Buildings Energy Codes
MNews Headlines

FREE Downloads: REScheck, REScheck-Web, REScheck Package Generator B PUBLICATIONS

January 2009 Setting The
Standard Newsletter
posted 01.05.2009

COMcheck

The COMcheck materials have been developed to simplify and
clarify commerical code compliance withe the International Energy Conservation Code (IECC), ANSI/ASHRAE/IESMNA
Standard 90.1, and state-specific codes. [ XML RSS |

31 I i RSS feed
FREE Downloads: COMcheck, COMcheck-Web, COMcheck Package Generator SCEVE news via our =

Ask an Energy Codes Expert
Need help with the software tools? Need energy codes assistance? Through the Ask an Expert program, energy
codes experts are available to answer your specific questions.

Resource Center
The Resource Center is a web-based system designed to provide users with information about energy codes and
beyond code technologies. Resources are available in a variety of different media types, including articles, graphics,

|#
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£ — REScheck™

Bnrlg! ing you 8 pmspurwsﬁ.lh.lm
is clean, abundant, reliable, an nflmdalis

Desktop Software Tools

REScheck” REScheck-Web"

Windows version or

Mac version
]: ] REScheck”

Package Generator

[ ] Building Energy
Codes Program



et Maln Steps

Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

e Select the Appropriate Code
e Enter Project Information
e Enter Building Components

e Enter Mechanical Equipment
(optional)

e View/Print the Compliance Report

e Save the Data File and the Report

f ] Building Energy
Codes Program



\(@) U.S. Department of Energy

=, APPropriate Code

Bnl\gngyou prosperous future where energy
is clean, abundant, reliable, and affordable

e Energy code
applicable to
your state/
jurisdiction
(Code Menu)

— Status of State
Codes

e Default
e Preferences

il example.rck - REScheck

File Edit Wiew Options BaGEN Tools Help

_ | 1992 MEC
=E & -

1993 MEC

Project | Epvelope 1995 MEC B

Location 1995 IECC
State |Morth Carcl v 2000 IECC ]
2003 IECC
City  |Greensborc  onne 1ECC ]

2006 IRC

Building Characteris|  Arkansas

Georgia
*) 1- and 2-| Minnesata i |

Mew Hampshire
Mew Yark
Vermank
Wisconsin
Pima County, Arizona bk

Info: Find Your Code

f ] Building Energy
Codes Program
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&

=i Preferences

Bringing you a prosperous future where energy
is clean, abu L

ndant, refiable, and affordable

e Edit Menu

- General = Applicant
— File Options — Project Details
— Beyond Code = Reports
Advisor — Signatures
— Version Update _ Email Reports
Check =
e PrOj e Ct View Options Code
— Code/location

— Envelope

f ] Building Energy
Codes Program



‘K(@us Department of Energy
Energy Efficiency
and Renewable Energy

Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

Project Information

e Project location
e Project type
e Project detalls for
report
(optional)
— Title/Site/Permit
— Owner/Agent
— Designer/Contractor
— Notes

Project Details (optional)

| Title/Site /Permit || owner /Agent | Designer/Contractor

Enter the project title, construction site, and permit infarmation.
Thisg information will appear on the compliance cedificate.

Tile: |

Construction Site

Address 1: |
Address 2: |

f ] Building Energy
Codes Program



= BUIIAING COmMponents

Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

e Only components that separate
conditioned space from
unconditioned space

- Only use applicable buttons

e Can group “like” components
e Use of “other” assembly type
e Gross area

f ] Building Energy
Codes Program
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K// Daparh'numEer‘

=eects BUIIAING ENvVelope

Bnng you a prosperous future where energy
is clean, abundant, reliable, and affordable

Consists of:

e \Walls

e Above grade
e Below grade

e Fenestration
e Foundation

f _ Building Energy
| | Codes Program
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=i FoOundations

Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

e Basement button — use If
—basement is conditioned and
—basement walls are insulated

e Floor button — use iIf

—separates conditioned from
unconditioned space

e Crawl Wall button — use If
—crawl space Is unventilated and
—floor above 1s NOT Insulated

—y

-

v f ] Building Energy
Codes Program



‘K\@ USS. Department of Energy

wwiis  Basement vs. Above-Grade Wall

Bringing you a prosperous future where
is clean, abundant, reliable, and affordable

ént wall
Basement Wall - basement wa

>50% below grade

Exterior Wall -
< 50% below grade N

~Below grade
baé’émeng“wall

f _ Building Energy
Codes Program
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memet, ENVElope Screen

Bringing you a prosperous future where energy
is clean, abus E

ndant, refiable, and affordable

e Changes based on code and/or
location selected

— SHGC column

ity example.rck - REScheck

_ O ri e nt ati O n File Edit View Options Cod= Tools Help

ODEE ¥ R X5 & Front Faces: | v|

Project | Envelope | Mechanical

) Fro nt Faces ('Teiling ][ Skeylight: ].[ Wall ][ Windaow ][ Dnlor ][ Basemen :: ][ Flaar ].[ (IZrawIWaII ] ]

—Overhang Projection Factor column

f ] Building Energy
Codes Program



O N——

e, Mechanical Equipment

Bmgcywpmsperwsfutuwhem
abundant, ref

e Section Is entirely optional
e High-efficiency equipment

f’ ] Building Energy
Codes Program
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=t COMpPliance

Bnng you a prosperous future where energy
is clean, abundant, reliable, and affordable

e UA
—“Max UA”
—“Your UA”

e 2006 IECC-based projects

—New Construction

e Must enter a roof, walls, and floor
assembly

—Check Compliance button
e High-efficiency mechanical equipment

e Performance calculation i1f UA calculation
fails

f ] Building Energy
Codes Program



U.S. Department of Energy

s, Screen Operations

Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

i example.rck - REScheck
File Edit View Options Code Tools Help

Dl & 2@ XS &

Project | Envelope | Mechanical

[ Ceiling ][ Sheylight [ wall ][ Window ][ Door ][ Basement ][ Floor ][ Crawl Wall

Gross Area Cavity Continuous Depth of
Component Assembly or Slab Insulation Insulation U-Factar Insulation
Perimeter R-Value R-Value ()

Building

--eiling 1 Flat Ceiling or Scissor Truss

-~ Ceiling 2 Flat Ceiling or Scissor Truss
[=-all 1 wood Frame, 16" o.c,
--Doar 1 Glass

- findow 1 Winyl Frame, Double Pane. ..
--Doar 2 Solid

-l 2 wood Frame, 16" o.c,

: Salid

All-wood JoistfTruss, Ov...
All-wood JoistfTruss, Ov...
Slab-COn-Grade:Unheated

Compliance Bar _
Compliance | Passes | Itz LIA | 467 | Your LA | 398
Statu S Ba r Enter the gross ceiling/roof area in sg. f. (ncluding the area of skylights).

Building Energy
Codes Program
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En rgy Efficiency
and Renewable Energy

Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

Screen Operations

e Colors - Red

il example.rck - REScheck
File Edit View

DEE $ BB XS &

Options Code Tools Help

Project | Envelope | Mechanical

[ Ceiling ][ Slaylight ][ Wwall ][ Window ][ Dioar ][ Basement ][ Floar ][ Crawl wall ]
Gross Area Caviky Continuous Cepth of
Component Bssembly ar Slab Insulakion Insulation J-Factor | W& | SHGC | Insulation
Petimeter R-Yalue R-yalue [ftl
Building N
i Ceiling 1 0.0 00z | 0 |

Flat Ceiling or Scissor Truss LUE | 33.0

f ] Building Energy
Codes Program
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Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

e Colors - Green

P
sssss our 393 . % Better Than Code

f ] Building Energy
Codes Program
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mmn, SCreen Operations

Bringing you & prosperous future where energy
is clean, abundant, reliable, and affordable

~* Colors - Blue

E [ W Check Compliance

f ] Building Energy
Codes Program
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mens SCreen Operations

Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

= Right Mouse Button

b0l I
[ ]

Copy

—“Context” Menu

Duplicate Raow(s)
Delete Row(s)

I‘E;T Edit Slab Inputs

f’ _ Building Energy
| I Codes Program
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(us Department of Enorgy

s, COMpliance Report

Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

e Project complies
View / Print Report

® Vi eW/ P ri nt Select Repart Options
R e p O rt [ | Compliance Certificate

]

[ ] Inspection Checklist

[ oK l [ Cancel

f ] Building Energy
Codes Program




ompliance Report

REScheck Software Version 4.2.0
Compliance Certificate

Project Title: North Meadows Development

Energy Code: 2000 1ECC .
Locafion Gr ro, North Carclina
. . ConsTuction Type S,%HEIE Farnily
P Glazing Area Percantage: 1
roject Information bt 8

Construction Site: Cwimer!Agent DesigneniContracior
Permit Dabe: 317400

Compliance: Passes

Complancs: 14.5% Beltar Than Coda Maximum UA 487 our LA 358

Gross Cavity Cont. Glazing uA
Areaor  R-Value R-Value or Door

Perimeter U-Facior

Celling ng or Sl Truss 3 oa 22

Cail 1; ) rg O SCIB50r Truss 0o 2
Wall 1 Wood Frame, 167 0. €0 a2
Door 12 Glass 0.£00 34
L L Window 1 Winyl Frame, Double Panz with Low-E 0450 a2
Building Components ot o w7
Wall 2 Wood Frame, 15" 0.8 130 0a eyl
Door 3 Solkd 0350 [
Floor 1: A ool JolstTruss, Over Uncanaltioned Space 2 190 0a 44

Floor 20 AB-Wood JolstTruss, Over Cutskde Alr 2 300 0a 1
Floor 3 SE-Cn-Grade Unheaisg g2 E0 [}

rsulaton depn: 200

Compiance Statement The proposed bullding design descrbed hers |s conslsient with the bulding plans, specticatons, and ofner
calcuiETons submitted with the permit appication. The praposed buliding has basn designed i mest ine 2000 1SCC requirements In

Com P liance Statement Commmmmmmmmm———

Mamea - Titiz Slgnature Dtz

Project Notes:

Previously saved project Imformation
1010 Constructian Ave.

. Greensang, North Caroling
rojec otes s oy
Careful Buders, Inc.
120W. 5L
Greensborg, NG 27411

Project THe: Morn Meadoas Developmeant Repart oate: 02110403
Cata tizname: T\Pnogram Fles\Check RESChac ' Laleample. e Page1ao'd




Inspection Checklist

e Mandatory
requirements

— Code presumes
these
requirements
are met

REScheck Software Version 4.2.0
Inspection Checklist

Ceilings:
] Celing 1: Fiat Celling or Scissor Truss, F-33.0 cavily Insuliaion
Commenls:

I C=iing 2: Fiat Celling or Seissor TIiss, F-30.0 cavity InsUamon
Comments:

Abovwe-Grade Walls:
1 'Wall 1:Wood Frame, 187 ouc., R-13.0 cautty + R-6.0 continuous Insulalian

Comments:
O Wall T Woog Frame, 167 .c., R-13.0 cautty insutation
Comments:
Windows:
O Window 1: Vinyl Frame, Double Pane wiih Low-E, UHachor: D250
For wingows without |abeled U-Tactors, deserbe f2alures:
#Panes — Frame Typs Themal Break? — Yes — Mo
Commenls:
Doors:
1 Dioor 1: Glass, U-Tactor: 0.400
Comments:
O Dizor 2: Soild, W-acior: 0.540
Comments:
3 Door 3: Solkd, U-iaciar: 0.250
Comments:
Floors:
] Fioar 1: AlMWood JolstTruss, Over Uncondtionad Space, R-19.0 caviy Insulaiion
Commenls:
] Fioar 2: AlMWood JolsyTruss, Over Cutside A, R-30.0 nEUETIoN
Commenls:
I Fioar 3: Slab-On-GragecUnneated, 2.0 nsulation depth, R-3.0 continuous nsaiation
Comments:

Slab Inguiation exiends down Trom the fop of e slab w0 3t least 2.0 T O down w0 3t least Me bottom of he =& 1nen honzontaly for 3
botal distance of 201

Exterior Inguiation Nas a righl, opaque, weaner-rasslant profective covenng 1nat covers the exposed (above-grac) Ingulation angd extands
&t least § In. below grade

Bir Leakage:
O Jeirts, penesratons, ang al oifer sush openings In ine bulding envelope tat are Sources of ar leakage are sesled
O  Recessed lights are 1 . or 2} Instali=d Inskle an appropriate air-ight assembly wilh a 0.5 clearance from combustblz
malertals. if pon-ic . metures ars Instalied with 3 2 ciearance from Insulation

apor Retarder:
0 Instalied on e wamHN-wIntT Bk of 31 nan-verisd femad celings. walls, and Hoors

Materials |dentification:
] Malenals and equipment are Instalied In accordance win the marufaciurars insialation insTuctions

Project TRe: Morn Meadows Developmant Report oate: 02M003
Data flenams: C\Program FlesiChecki RESchact daDexample.rot Page 2ol 4




mi. Mandatory Requirements

e Moisture control

e Air leakage

e Building mechanical systems and
eguipment

e Service water heating

e Duct construction and insulation

f ] Building Energy
Codes Program



‘(@us Depertomentt of Eneryy

=i Panel Certificate

Bringing you a prosperous future where energy
is clean, ab E

undant, reliable, and affordable

View / Print Report

® U n d e r 2 O O 6 Select Report Options

[ ] compliance Certificate

IECC_based [ ] Inspection Checkist
COdeS, panel [7] Panel Certificate
certificate option (o) (o

2006 IECC Energy
CI Efficiency Certificate

Insulation Rating R-Value

Celling ! Roof 38,00

Wall 15.00

Floar { Foundation 15.00

Duciwork junconditioned spaces):

Window 0.45 035
Dar 0.40 0.35

Heating & Cooling Equipment Efficiency
Walsr Heatar:

Diaite

f ] Building Energy
Codes Program



8. of -
Energy Efficiency
and Renewable Energy
u:d:'er r‘nflun!.'ihle

e Data (File = Save)
e Report (File = Save Report)
e Exchange

QI/REScheck Web




fili REScheck 4.2.1Tools Bl areacalc2.3.0
{7f REScheck 4.2.1

9 Uninstall REScheck 4.2.1

=i AreaCalc

Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

e REScheck desktop
e Calculates building areas
e Areas can be transferred into

d Untitled - AreaCalc 2.3.0

REScheck [z .

Windows 1 Skylights ] Doors ] Ceilings } Walls ]Easements} Floors ]Crawl Walls|
Click a window name Add to Window Unit | Total Comments/
o add it to the window Library| Name: Assembly Type | Guantiy| Width |x) Hehtl = o | Area e SHGC[ Description
list on the right. 1

X
B
Add New... R

&

&

7]

[z |

9

0]

11

|1z

[13]

[1%]

15

[1E]

[17]

18

=]

20

21

22|

22

24 ]

25 |

“Window/ w'all Percent a % window Average U-Factor 0.00

Enter a Window directly into the grid or dlick in the Library Name column to select a Window.

“wiindow Area Total 0.00 f2

Building nergy

Codes Program



et COMMoN Questions

Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

e Additions
e Cavity vs. continuous insulation
 SHGC and U-factor values

f’ ] Building Energy
Codes Program



\@) s
e AJAITIONS

Bringing you pmspuwsfutu whem
is clean,

e Check with local jurisdiction
— Addition only
— Addition plus existing home

e Under 2006 IECC, select Addition/
Alteration as the project type

f ] Building Energy
Codes Program



s, CaVvIly VS. Continuous

Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable
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meeany SHGC and U-Factors

Bnngngyou a prosperous future where
abundant, reliable, and affordable

World's Best
Window Co.

Millarnmium 2000F

Wirp-C e Yol Frame
Dz bl Cafpcrimeg @ A FI0 = Loee |
Propchact Typse Wartical Slider

Lk Fact-::-r[u %P 5-'.'r|:1rHE'aI:GE|Ir'I I:I:l-E-fﬁ-tinEnt

0.35 0.32

ADDITIONAL PERFORMANCE RATINGS

Visibde Tranemittance | Air Leakage (U.S-P)
0.51 0.2
Condensation Resistance |

o1

i R Il e o o e e R i 00 e e
preded perlcrmace. BFEL ol e delerera koo 5 il ot F srvmrerererhl el aad n

il padinl e WP o Bl RS O pacdl i e il ARl T Lkl B Iy
prechecd For arp =pacilc: me. Cooll masobsciose s sk bes -aifer prabad paferrares nlaralion
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COMcheck Basics
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Brmyoupmspurwsﬁ.lh.lm

Desktop Software Tools
Web-Based Tools

COMcheck”
COMcheck-Web"

Windows version or
Mac version

,l'_"' ] COMcheck”
Package Generator

E ] Building Energy
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sme, COmmMmercial Compliance

Building System Compliance Options
Prescriptive
Envelope Option
— Mandatory
Lighting Provisions S——— Energleode
(required for most Option COmp|Iance
compliance options)
Mechanical
hetalrBundimg
HVAC

Periormance

SWH
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= MOre Tralning Opportunities

Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

e COMcheck 101
e COMcheck 201
e Case studies

Wwww.energycodes.gov

f ] Building Energy
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i, INfo You’ll Need

ing you a prosperous future
is clean, abundant, reliable, an aﬁuruaue

e Basic information about the builder and
project
e Area take-offs for exterior walls,

fenestration, roof/ceiling, basement
walls, floors, etc.

e |nsulation R-values, fenestration
U-factors, etc.

e Lighting fixture detalls
e Heating and cooling system details
e Service water heating detalls

f ] Building Energy
Codes Program
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et Maln Steps

Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

e Select the Appropriate Code

e Enter Project Information

e Enter Building Components

e Enter Interior/Exterior Lighting
e Enter Mechanical Equipment

e View/Print the Compliance
Report(s)
= Save the Data File and the Report

C.: “‘.-__‘__o‘”

f ] Building Energy
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Appropriate Code

e Energy code
applicable to
your state/
jurisdiction
(Code Menu)

— Status of State
Codes

e Default

e Preferences

File Edit View
= =
Project | Envelope

Laocation

State |Maontana

City |Bozeman

Project Type
(&) Mew

Project Details {optig

Edit: Project Details

Title/Site/Fermit

Ownerf/Agent

Designer/Cantractc

rﬂ example.cck - COMcheck

Options WeGl= H=zlp

90.1 ('89) Code

90,1 ("99) Skandard
90.1 (2001) Standard
90.1 (2004) Standard
90,1 (2007) Skandard ]
19958 IECC

2000 IECC ]
2001 IECC

2003 IECC

2004 IECC

2006 IECC

T T1

Georgia

Massachusetts

Minnesota 0
Mew Hampshire o
Mew Yark

Verrmonk

Pima County, Arizona

Info; Find Your Code

f ] Building Energy
Codes Program
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=i Preferences

Bringing you a prosperous future where energy
is clean, abu L

ndant, refiable, and affordable

e Edit Menu

- General = Applicant
— File Options — Project Details
— Beyond Code = Reports
Advisor — Signhatures
— Version Update _ Email Reports
Check

rﬁ example.cck - COMcheck
Wiew Options Code

e Project
— Code/location
— Envelope

f _ Building Energy
| I Codes Program
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=, Project Information

Bn you pmspuwsfutu where energy
dsa indant, reliabl aﬂurdabb

e Project location
e Project type

Project Details (optional) [g|

itle/Site /Permit | Owner /Agent | Designer /Contractor
- -
. D proj construction site, and perl il
|||||||||||||||||||| ppear on the compliance certificate.
report —

ddddddd | |

- Address 2

Optl Oona

State: |MNorth Carolina

—Title/Site/Permit
—Owner/Agent
— Designer/Contractor

Permit

Permit #:

Permit Date:

CCCCC

f ] Building Energy
Codes Program
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“ Project Screen

Bringing you a prosperous future where
is clean, abundant, reliable, god.afia

(&4 Untitled.cck - COMcheck

File Edik View Options Code Help

DEE & 2R Xi= &

Project | Envelope | Interior Lighting | Exterior Lighting || Me

Location Building @

State |NE"'I'“I York 3 | [ Add ] [ Delete ] [ Duplicate ]
City |":"":"E"'-"jlf . | Euilding &rea Type Area | Witz
Project Type 1 |Click ko select categary, j

(%) Mew Construction () Addition

Project Details (optional)

Edit Project Details. . ] This inFu:urmat.iDn will appear

on the compliance certificate, Total Area III

Title/Site/Permit @eriurughting Areas
[ le ete Duplicate ] & Help...
OwnerAgent
Exckerior Lighting Area Quankity Units
DesignenContractor 1 [Click ko select area bype, j
e R
- < | >

Envelope Interior Lighting Exterior Lighting @

|Use the “iew' menu to display mandatory requirements.

| | Codes Program
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Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

e VVary by code
e Internal loads
e Lighting power allowances

f’ _ Building Energy
Codes Program
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= BUIIAING COmMponents

Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

e Only components that separate
conditioned space from
unconditioned space/outside air

- Only use applicable buttons

e Can group “like” components
e Use of “other” assembly type
e Gross area

f ] Building Energy
Codes Program
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s Foundations

Bn ing you a prosperous future where energy
dsa abundant, reliable, and affordable

e Basement button — use If
—basement Is conditioned
—basement walls are insulated

e Floor button — use |If

—separates conditioned from
unconditioned space (includes slab-
on-grade floor)

f ] Building Energy
Codes Program



s, Envelope Screen

Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

e Entries can change based on code
and/or location selected

—Assembly types
—Int. Wall button

e Projection Factor

e Orientation

_ Building Energy
Codes Program
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COMcheck Software Version 3.56.3
Envelope Compliance Certificate

2001 IECC

Report Diate: 0371303
Data filename: C\Frogram Files\Check\COMcheck\ 383 example ook

Section 1: Project Information

Project Type: New Censtruction
Praoject Title :

Construction Site: CrwnenAgent: Designer/Contractor:

Section 2: General Information

Building Location (for weather data): Bozeman, Montana
Climate Zone: 15

Heating Degree Days (base 65 degrees F). TEIE

Couoling Degree Days (base 85 degrees F)- 283

Vertical Glazing | Wall Area Faot.: 23%

Activity T 5| Floor Area
Office 4520
Convention, Conference or Meeting Center 420
Caorridor, Restroom, Support Area 1400
Storage, Industrial and Commercial 2520
Industrial Work, < 20 ft Ceifing Height 2700
Lobby - Other GO0

Section 3: Requirements Checklist

Envelope PASSES: ign 5% betier than code.

Climate-Specific Requirements:

Component Name/Description Gross Area  Cavity Cont. Proposed Budget

or Perimeter R-Value R-Value WU-Factor U-Factor

Roof 1 Non-Wood JoistiRaften Truss 6112 0o 221 0.037 0050
Skytght 1: Metal Frame, Double Fane, Tinted, SHGC 0.8D 112 — 0.500 0.050
Exterior Wall 1: Solid Concrete or Masonry <= 87, Furring: Metal 6000 220 0.0 0114 oo72
Door 1: Glass, Clear, SHGC D.52 42 — 0.700 0,520
‘Windew 1: Metal Frame, Doubls Pane with Low-E, Tinted, SHEC 1500 — 0.600 0,520
‘Windew 2: Metal Frame, Double Pane. Clear, SHGC 0.72 56 — 0.700 0520
Door 2: Qverhead 288 — 0.140 0113
Door 3: Salid 40 - 0.200 0113
Interior Wall 2: Metal Frame, 167 o.c. B12 20 on 0.108 o113
Basement Wall 1: Sobid Concrete or Masonry <= 87, Furring: Nane, 2000 — 108 0.oa2 0.nga

5 3.7.0

f’ ] Building Energy
Codes Program
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Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

e Mandatory reguirements

e Interior lighting power
requirements

—Complies if total connected power is
less than interior lighting power
allowance (entire building or partial
building)

Allowed
Wattage

Proposed
Wattage

IA

f ] Building Energy
Codes Program



Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

., |nterior Lighting

e | PDs based on Building Use on
Project screen

e Add fixtures

Cornponent Fizkure ID Fixture Description w&,faaTFangélrpE:er Ballask L?:I}Eirzer N;TE:;LEF ;gtttl-;r:e
Building Allowed wattage = 17320 Proposed watkage = 12475

1 | =-Office (4520 sq.ft.) Allowed wattage = 6730 Proposed wattage = 1976

2 - Incandescent 1 5 Recessed wall washer Incandescent 150W - 1 - 2 150

3 ~Incandescent 2 H Accent track lighting Incandescent SOW - 1 - g =]

4 ~ompact Fluorescent 1 |F Down light, bwin tube Twin Tube 13w - | |Magnetic j z - 31 46

5 | =-Convention, Conference ar I Allowed watkage = 630 Proposed wattage = 3900

£ L.T& T12 Fluorescent 5 |E |8 Ft. Industrial, penda... |95." T 754w j|EIectanic j| 2 j| 30 130

e |dentify exemptions and
allowances (if applicable)

f ] Building Energy
Codes Program
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Bnl\g you a prosperous future where energy
is clean, abundant, reliable, and affordable

e Options menu
e Based on code selected

e Exemptions

—Power for exempt fixtures is omitted
from the proposed wattage

e Allowances

— Allowed wattage for building
Increased by allowable amount

f ] Building Energy
Codes Program
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=z, |Nterior Lighting Results

Bringing you a prosperous future where energy

is clean, abundant, reliable, and aff

COMcheck Software Version 3.6.0 COMcheck Software Version 3.6.0

Interior Lighting Compliance Interior Lighting Application

Certificate Worksheet
2008 IECC 2008 IECC

Section 1: Project Information Section 1: Allowed Lighting Power Calculation

Project Type: Mew Construetion

Project Title - A 8 c g
Area Catagary Floor Araa Allowsd Allewad Watta
Construction Site: CmerfAgent: Designer/Centractor: 2y Watts | 2 B2C)
Office 4520 1 4320
Canwention Center 420 12 S04
Section 2: General Information Warzhouse 2820 2.8 01

Total Allowed Watis. = 7040
Sullging Use Description by:  Activity Type

Lottty Typaia) Eloor &rss Section 2: Proposed Lighting Power Calculation
CMce 4520
Camyertion Genter - Flxturs ID : Dascriptian f L J!.'\-.rna Par Lamp i Ballast L . i ncr Flliju .:cim.
= xtura ID : Dagecription f Lamp / Wattage Per Lamp § Ballass ampa of ture
Warshouzs =2 Fixturs Fleturas  watt.
. . . . OfMce (4520 sq.1.)
Section 3: Requirements Checklist Incandescent 1@ G: Recessad wall Wasner f INCangescant 1500 1 2 150 300
Interior Linhting- Incandescent 2: H- ACC2N! rack Ighting ¢ incandescent S0V 1 5 a1 250
_ g E . Compact Fluorescent 1: - Down light, Swin tube / Twin Tube 18W | Magnetic 2 H 48 1426
a 1. Tetal proposed watts I'I':It:[ oe less than Bfe:.ld 1o total aliowed watls. Convension Center (420 5q;
Allowed Wa Froposed Walls  Complles T8/ T2 Flisarescent 5: £ & . Industrial, pendant mount / 367 T6 750 / Electronic 2 0 130 2900
7040 6136 TES
Warehouse (2520 sq.it.)
Controels, Switching, and Wiring: T8 T12 Fluorasoant 3: C: 4 %L Wal Mous, wiap-around / 48° TE 32w / Blectronic 2 4 65 260
O 2 Independent cantrals for each space (swRchicccupancy sensor). Total Proposed Watts = E136
Exceplicns:
#reas designated as securfy or emergency aneas that must be continuously lluminated. Section 3: Compliance Calculation
Lighzing In stalrways or comlders that are elements of the means of egress.
a 3. Master switch a1 entry o hotel/motel guest room. I the Total Allowed Walts minus the Total Proposed WaTE |e graater than or equal to zero, ihe bullding comples.
O 4 Indlvioual aweling units separately meleran. Total Alowed Waks = 704D
O 5. Each space provided with a manual control to provide uniarm light reduction by at least S0%. Tolal Proposed Watis = 5136
Exceplions: Froject Compliance = ca4

Cnly ane luminalra In space; Intarior Lighting PASSES: Design 13% better than code.

A0 occupant-senging devios condrols the area;
The area Is a comidor, storeroem, resiroom, public loboy or sizeping unit.
Areas that use less than 0.8 Watllsisq. 1.
. Aulomatic ighting shitce! cantrol In bulidings larger than 5,000 sgt
Exceptions:
Slzeping unlls, palient care areas; and spaces where aulomatic shulo'l would endanger safely or securlly.
Phiotocel/astronomical te swich on exterior ights.
Exceptions:
Lighsing Intanded for 24 Nour use.
[0 B Tanoem wirag ene-lamp ang three-lamp ballasted luminalres {No singi2-iamp balasts).
Exceptions:
Elzcironic igh-requency ballasts; LUMINaIras on emengency Sreults of with no avaliable pair.

m

a

bl

a

Section 4: Compliance Statement

f ] Building Energy
Codes Program
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Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

e Based on code selected
e Mandatory requirements
e Exemptions

Total < Ext. Ltg.
Connected Power
Power Allowance

f ] Building Energy
Codes Program
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is

clean, abundant, reliable, and affordable

e Pay attention to Quantity and Units

Exterior Lighting Areas
[ Add l ’ Delete l [ Duplicate ] 4 Help...
Exckerior Lighting &rea CJuankiky Uniks Wllnit | Tradable
1 |Drive-up windaw - 2 window(s) | <400 Mo
£ |Main entry fext - 4 ft of door ...| 30 Yes
3 |Parking areals) || 15000 frz 0.15 Ves
4 |Walkway < 10 Feet wide «|| 100 |fbof walk... | 1.0 Yes

e Tradable

— Common applications where unused power can be
traded where needed

e Non-Tradable
— Less common applications that cannot be traded

f ] Building Energy
Codes Program
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Bringing you a prosperous future where energy
is clean, abundant, reliable, and affordable

COMcheck Software Version 3.5.3
Exterior Lighting Compliance
Certificate

2006 IECC
Report Date: 0312:08
Diata filename: CProgram Flizs\Checs COMehackl 353 Exampie cok

Section 1: Project Information

Project Type: New Construction
Project Title

Construction Site: OwmeriAgent: Designer'Centractor:

Section 2: Exterior Lighting Area/Surface Power Calculation

& B c 1] E F
Exterlor area/Surfacs Guantity Allowed  Tradable  Allowsd Progosed

‘Watta wattags watts watte
iunit IC % D)

Drive-up window 2 windowis) 400 Mo &00 980

Main entrylexit 410 ar door wiain 3 Tes 120 24

Parking area(s) 15000 n2 018 Tes 2280 2200

Walkway = 10 Test wids 100 7 of walkway lengih 1 Yes 100 99

Total Tradable Walls™ = 2470 2383
Total Allowed Watts = 3270
Total Allowed Supplemanial Wails™ = 164
* Watiage trageofs are only allowed betwesn tradable areasisurtacss.
** A supplemental allowance equal o 5% of total allowed waliage may be applled toward compliance of both non-radable and tradable
arsasisurtaces,

Section 3: Exterior Lighting Fixture Schedule

& B c o E
Flxturs 1D : Deacripflon | Lamp /' Wattage Per Lamp i Ballast Lamps/ #of  Flture [CXD)
Flcturs Flsfures  Watt.

Drive-up window (2 window(s)): Non-tradable Wattage

HID 1: Metal Halide 100W / Magnetic 1 E 120 960
Maln ensrylext (4 7 of door widih}: Tradabis Wattage

Compact Flucresoent 1: Spiral 42W | Electronis 1 2 42 34
Parking area(s) (15000 ft2): Tradable Waltage

HID - Metal Hallde 100W / Magnelic 1 5 240 2200
Waloway < 10 feat wide {100 # of walkway lengih): Tradable Watiage

HID 3 Metal Hallde 32W | Electronic 1 El 3 39

Total Tradable Froposed Walts = 2383

Section 4: Requirements Checklist

Lighting Wattage:
[ 1- WEnn 2ach non-radatle arealsuriacs, (0ial proposed watts must be less than or 2qual w103l allowed watls. Across 3l radatie
areas/zurfaces, lotal proposed wakis must be less than or equal to tofal allowed watts.
Compllance: Fasses u=ing supplemeantal allowance watls.

Controls, Switching, and Wiring:

Building Energy

Codes Program



e Mechanical Equipment

e \Works differently than Envelope
and Lighting
e Enter characteristics of
—HVAC system
—Plant
—Water heating

e Generates a customized list of
requirements

f ] Building Energy
Codes Program
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chanical Report

COMcheck Software Version 3.6.0
Mechanical Compliance Certificate

2006 IECC

Section 1: Project Information

Froject Type: Mew Construction
Project Title :

Construction Site: OwnerAgent: DesignerfContractor:

Section 2: General Information

Building Location (for weather datal: Bozeman, Montana
Chmate Zone: Bb

Heating Degree Days (base G5 degrees F): 7836

Cooling Degree Days (base 50 degress Fi- 1769

Section 3: Mechanical Systems List

Quantity System T & Description
2 RT-Z & RT-3 - Pky. gas/elec. RT-2 & RT-3 - Pkg. gasielzc.
1 CU-1 - Condensing unit: Coolng: Field-Assembled DX System, Capacity =80 - <135 kBiuh, Air-Cocled
Condenser / Single Zone
1 UH-1 - Gas unit heater Heatng: Unit Heater, Gas
1 F-1- Gas fumace: Heating: Central Fumace, Gas / Singls Zone

Section 4: Requirements Checklist

Requirements Specific To: RT-2 & RT-3 - Pkg. gasielec. :
O 1. Newiy purchased heatng equipment meets the heating efficiency requirements
O 2- Specified equipment consists of field-assembled compaonents - efficiency documentation provided
O 3 Cooling system provides a means o relieve excess outdoor 3 during economizer cperation.
O 4 Integrated air economizer required

Requirements Specific To: CU-1 - Condensing unit :
O 1. Specified equipment consists of fizld-assemsled components - efficiency documentation provided
O 2- Cooling system provides a means io relieve excess outdoor ar during economizer cperation.
O 3 Integrated air economizer required

Requirements Specific To: UH-1 - Gas unit heater :

O 1. Egupment minimum efficency: Unt Heater (Gas) 80% Ec

Requirements Specific To: F-1 - Gas furnace :
O 1. Mewy purchased heatng equipment meets the heating efficiency requirements

Generic Requirements: Must be met by all systems to which the requirement is applicable:

Building Energy

Codes Program
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win,, Mandatory Requirements

Bringing you pmspemusfutu whefs
is clean,

e Must be met by all buildings
e Included in compliance report(s)
e Viewable in software Help

f ] Building Energy
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and Renewable Energy

&? COMcheck Help
= = &

Back Forward  Print

<

EBX

BGHY ouL S Frmalcn s Mo ey Cortents | index | Search o e [ ki il il il il
8 cet, it ki, i Morditle s e | searcn | 4|coMche..  Fie Edt View  Optons  Context
BcoMcheck - Menu Menu Menu enu Menu

i 7] Quick Start

3] ot Sermen Welcome
[+ @ Envelope Screen

3] @ Lighting Screen(s)

[ @ Mecharical Screen

2] @ Building Use Types

[+ @ Mandatory Requirements
i+ 4@ Screen Operations

i |?] Common Questions

“ 2] Beyond Code Advisor

Energy C

Energy Efficiency and Renewable Energy - U.5. Department of Energy

Quick Start
Project Screen
Envelope Screen

Lighting Screen

Mechanical Screen

Building Use Types

Mandatory Requirements

Screen Operations

Building Energy
Codes Program



oY

'Qg'us.m“m

mens SCreen Operations

Bringing you a prosperous future where energy
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example.cck - COMcheck

File Edit View Options Code Help
D’ & B Xi= &

Project Envelope | Interior Lighting Mechanical

Roof ][ Shylight ][ Ext, wall ][ Ink, Wall ][ Window ][ Door ][ Bassment ][ Floar
Construckion Cavity Continupus Projection
Component Assembly Detais Gross Area Insulation Insulation U-Factor | SHGEC Factar
R-¥alue R-¥alue
BEuilding
1 | 2-Roof 1 Mon-“Wwood Joist/RafterT... = 6112 fe2 0.0 26,1 0.037
2| eakylight 1 Metal Frame, Double Pare  +||Glazing: Ti... « 11z ft2 0500 | 0.80
3 | E-Exterior Wall 1 Solid Concrete or Masonr,., « ||Furring: M., - G000 ftz zz.0 0.0 0.114
4 ~Dioar 1 Glass - ||Glazing: ... - 42 ft2 0,700 0.53 0.00
5 ~Aindow 1 Metal Frame, Double Pan... - ||Glazing: Ti... - 1500 frz 0.600 0.63 0.00
] ~Window 2 Metal Frame, Double Pane  +||Glazing: Cl... = 56 ft2 0.700 0.7z 0.00
7 ~Doar 2 Overhead - z233 ftz 0,140
3 ~Doar 3 Solid - 40 ftz 0,200
9| i Interior Wall 2 Metal Frame, 16" o.c. - 312 fe2 220 0.0 0.106
10| i--Basement Wall 1 |Solid Concrete or Masonr... ¥ ||Furting: M... * 2000 ft2 10.3 0.082
11| i-Floor 1 Slab-On-GradeiUnheated || Insulation:... + 160 ft 10,8

Compliance Bar amy |- | ;

St t B Envelope PASSES: Design 5% hetter than Code Envelope - Interior Lighting _ @
a u S a r I |Use the 'Options" menu to add or remove orientation and daylighting control factor.

Building Energy
Codes Program
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Bringing you a prosperous future where energy
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e Colors - Red

@ Untitled.cck - COMcheck
File Edit View Options Code Help

Deld § 2R XiE &

Project | Envelope | Interior Lighting Exterior Lighting Mechanical

[ R.oof ][ Shkeylight ][ Ext. Wall ][ Int. Wall ][ Windaow ][ Door ][ Basemenk ][ Floor ]
Conskruckion Cavity -ontinuoLs Praojection
Component Assembly ! Gross Area Insulation Insulation I)-Factor | SHEC !
Details Factor
R-4alue R-4alue
Building
1| -Roof 1 All-vood JoistjRafter Truss | (| 0 ftz) 380 0.0 0.027 | |

f ] Building Energy
Codes Program
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s, SCreen Operations

e Colors - Green

Ervelope PASSES: Design 5% better than Code Ergelope Irgerior Lig

f ] Building Energy
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By Colors - Blue

Envelo terior Ligh

f ] Building Energy
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= Right Mouse Button

1 Copy
FPaste

—“Context” Menu

Duplicate Row(s)

Delete Row(s)

f’ _ Building Energy
| I Codes Program
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e Data (File = Save)
e Report (File = Save Report)
e Exchange

\'n_p]‘/ COMcheck-Web

COMcheck-Web i= the web-based version of the : Project Name: !

COMcheck desktop software. It performs just like . i_ji—E':avE 1 ‘

the deslkt i but don't dtod load | . e
e | ad Project ) Delete Projects | Prefer®waas |

: o
or install any software on your computer.

_ Building Energy
Codes Program
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Bn ing you a prosperous future where energy
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e Can | trade over-compliance In
Envelope for under-compliance In
Lighting?

e Cavity vs. continuous insulation

f ] Building Energy
Codes Program



