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« BASC Introduction

— Overview of stakeholders and users
— Tour of core BASC content and user interface

« Overview of BASC Business Applications:
— Develop guidance/training materials for field crews
— Develop construction documents
— Create sales materials
— Use content to prepare presentations
— Develop guidance for company decision makers
— Use content to create code official agreements
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World-Class
Expert
Guidance...

Building America Solution Center

BASC.energy.gov

...At Your
Fingertips



BASC Overview Energy Efficiency &

Renewable Energy

* Continuously Improved vs. Fixed Content

* Fast, Free and Reliable Best Practices

* Focus on ‘Guides’ for Applying Best Practices
* Browsing Capabillity for Galleries of Content
* User Feedback

* Customizable Content

BUILDING AMERICA ‘ D
SOLUTION CENTER -

I BASC.ENERGY.GOV

Building best practices

at your fingertips. % ﬁ
i SRe O

&s

nnnnnnnnnnnnnnnnnnnnnn

4 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market Buildings.Energy.gov



BASC Actionable Content ENERGY | noneranio oy

Architects/l:' Educators/
Engineers:  Trainers
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\

How to Install Builders/ Solution Labeling How to Install
Properly Remodelers ~ Center Programs Properly
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HERS
How to Raters

Specify

How to
Prove Performance
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-
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BASC Simple Interface

Access to:

244 Guides

1,680+ Images

330+ Proven performance
case studies

130+ CAD drawings

975+ Building Science
references & resources

30+ Code compliance
briefs

100+ Videos
40+ Sales briefs

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Login | Register

Enter your keywords ﬂ

Welcome to our new homepage! The Building America Solution Center provides access to expert information on hundreds of high-performance
construction topics, including sir sealing and insulstion, HVAC components, windows, indoor air quality, and much more. Click on the links below to

explore the Solution Center.

Guides A-Z

Solution Center

Building Components

Climate
Packagea

\
0.0‘

Sales Tool

& ZERO /'\H =

E NERGY STAR

Program Checklists

Exustlng Homes

lh il f‘

Recently Added

Content CADFﬂe Posted November, 2017

Foundation wall interior rigid insutation with furring strips
CAD File Posted: November, 2017

Center. If you are interested in submitting content, please become a registered user and see the criteria for

= " S Asacommunity driven tool, we welcome your comments =3 on how to continuously improve the Solution
tered fi
w submissions.

U.S. Departmant of Energy

6 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market

Buildings.Energy.gov



: U.S. DEPARTMENT OF En rgy Efﬁciency &
BASC G U|deS ENERGY | renewable Energy

U.5. DEPARTMENT OF En("fg“nf Emcicncy &
ENERGY Renewable Energy Worksheets. Why register?

Building America Solution Center [Enter your keywords (&Y

EERE » BTO » Building America » Solution Centar » Guides

Log In | Register

Selution Center Homa Drainage Plane Behind Exterior Wall Cladding MOBILE FIELD KIT

Help Feedback G Brntthispege T PDEwersion  The Building America Field Kit

allows you to save items to your

FIND PROGRAMS & GUIDES Scope | Description Success Climate Training CAD Compliance Retrofit More Sales profile for review or use on-site.

Building Components
SCOPG i@ Login
Guides A-Z

Install a fully sealed continuous drainage plane HL]‘__

Existing Homes behind the exterior cladding on the walls of the

home to keep water out of the wall cavities

DOE Zero Energy Ready Home

* Make sure that this layer laps over flashing
ENERGY STAR Certified Homes . .
installed around doors, windows, and wall

EPA Indoor 3irPLUS penetrations and any flashing installed at the top
or base of walls.
Provide an additional bond-break drainage plane

layer behind all stucco and non-structural

EPA WaterSense®

masonry wall cladding assemblies.
FIND RESOURCES ) o . .
Possible monolithic weather-resistant barrier

Sales Toal materials include house wrap that is sealed or

taped at all joints; rigid foam insulation or other

Code Briefs . . . . -
sheathing materials with a weather-resistant e i

coating if all joints are fully taped; building paper

o — !

Case Studies 77 !
or building felt installed with shingle-style laps; 1 |

Image Gallery liquid-applied coatings; or other water-resistive | J

barrier materials recognized by the ICC-ES or House wrap is sealed at all seams and
videos another accredited agency. overlaps flashing to serve as a continuous
drainage plane over the exterior walls.
CAD Files See the Compliance Tab for related codes and
standards requirements, and criteria to meet national programs such as DOE's Zero Energy Ready
Optimized Climate Sclutions Home program, ENERGY STAR Certified Homes, and Indoor airPLUS.

FIND PUBLICATIONS & RESEARCH Last Updated: 06/13/2017

Library

Research Tracker

Building Science Fundamentals

ATION & INTEGRATIO sforming the E Efficiency Market



BASC G U|deS Eﬁ"E“‘REEFY Energy Efficiency &

Renewable Energy

Drainage Plane Behind Exterior Wall Cladding

« Each Guide contains: e
) SCOpe Of Work H?peﬂ Description Success Climate Training CAD Compliance Retrofit More Sales
. . . Scope
« Description (how to install)
Install a fully sealed continuous drainage plane
« Ensuring Success (safety, 12 keop s cutof oot
p | an n i n g) = Make sure that this layer laps over flashing

installed around doors, windows, and wall

- Y o . penetrations and any flashing installed at the top
e Cllmate SpeCIfIC |nf0 or base of walls.

Provide an additional bond-break drainage plane

° Training (images’ prese ntations’ layer behind all stucco and non-structural masonry

wall cladding assemblies.

-

- d Possible monolithic weather-resistant barrier i
VI eOS materials include house wrap that is sealed or

taped at all joints: rigid foam insulation or other
Py CA D d rawi n g S shea_thiljlg m.?to_arials with a wealher—ri_asi?.tant

coating if all joints are fully taped; building paper g
or building felt installed with shingle-style laps; )

° Comp“ance |nfo liquid-applied coatings; or other water-resistive H J ’ I

barrier materials recognized by the ICC-ES or

(COdeS/Stan dardS/programS) another accraditad agancy. House wrap is sealed at all seams and overlaps

flashing to serve as a continuous drainage
plane over the exterior walls.

See the Compliance Tab for related codes and

° Retro-ﬁt info for existing homes standards requirements, and criteria to meet national

o External resources and Case program_ENERGYSTARCertifiedHomes,andlndoorairPLUS.
studies

e Salesinfo

Last Updated: 06/13/2017
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BASC G U|deS Eﬁ"E“‘REEFY Energy Efficiency &

Renewable Energy

Drainage Plane Behind Exterior Wall Cladding

« Each Guide contains: I

® Scope Of Work ‘ Scope Desoriptinn| Success Climate Training CAD Compliance Retrofit More Sales
» Description (how to install) Description

Most exterior wall cladding systems leak. Wind pressure and capillary action can drive rainwater through

° Ensuring Success (Safety’ the many cracks, joints and small gaps in a building's exterior, and with typical residential siding systems,

it is nearly impossible to seal all those holes. Even if a builder succeeds in sealing a majority of the holes,

|an n i n the caulks and sealants used to seal them will not last as long as the exterior cladding materials, and the
p g sealants will need to be reapplied periodically. A wall that tries to block entry of water using caulks and

sealants is sometimes called a "barrier wall” but it is not a very practical system for residential buildings

» Climate specific info (esc 2000,

A more practical way to protect building exteriors from rainwater relies on a "drainage approach,” achieved

° Training (images : prese ntations’ by installing a drainage plane beneath the exterior cladding, with this approach, any water that leaks

through the cladding will run into a water-resistant surface, and safely drain down the wall. For a detailed

Building America sponsored research report about taped insulating sheathing drainage planes, see

VI d eOS) Guidance on Taped Insulating Sheathing Drainage Planes.

To work effectively, the drainage plane must be designed and installed to channel water away from the

® C/ \D d raWI n gS building. This will involve the following (Smegal and Lstiburek 2012):

. - * Lapping drainage plane materials over all exterior wall flashings so water flowing down the walls is
« Compl f
O p Iance I n O directed away from the building. Common wall flashings include flashing at the base of walls,

sidewall flashing where roofs intersect walls, and flashings around window and door openings.

(COdeS/Stan dard S/prog ramS) » Carefully sealing around all penetrations through the wall. Examples of common wall penetrations
include those for water spigots, exhaust vent outlets, HVAC line sets, and wiring for outdoor light
« Retrofitinfo for existing homes
While the primary function of a weather-resistant barrier is rainwater control, the drainage plane may also
serve as an air barrier if the seams in the drainage plane are taped or otherwise sealed. An effective air
° EXte rn al reSO u rces an d Case barrier is critical to long-term durability of the building, particularly in hot and cold climates where

St u d ieS moisture-laden air moving into the enclosure may cause condensation problems (Lstiburek 2008).
Drainage Plane Materials

[ J Sal eS I nfo Materials that may be used to create an effective drainage plane include:

fixtures and receptacles.
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BASC Guides

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

« Each Guide contains:
e Scope of work
« Description (how to install)

« Ensuring Success (safety,
planning)

« Climate specificinfo

« Training (images, presentations,
videos)

« CAD drawings

« Compliance info
(codes/standards/programs)

« Retrofitinfo for existing homes

« External resources and case
studies

e Salesinfo

Drainage Plane Behind Exterior Wall Cladding

L?" Print this page -,.":'l POF version

‘Scope DescriptionJSuccess\ Climate Training CAD Compliance Retrofit More Sales

Ensuring Success

Visually inspect the exterior walls before siding is installed to ensure that the weather-resistive barrier or
rigid foam sheathing is correctly installed and correctly integrated with wall flashings to direct water out
and down, away from the wall cavities. Seams in house wrap and rigid foam insulation should be taped,
and the tape must adhere uniformly to the substrate without peeling or open "fish mouths” (i.e., folds in
the tape that create an opening that does not adhere to the house wrap or rigid foam sheathing).

Figure 1- The tape shown here was not firmly bonded to the house wrap.

Last Updated: 06/13/2017
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BASC G U|deS Eﬁ"E“‘REEFY Energy Efficiency &

Renewable Energy

Drainage Plane Behind Exterior Wall Cladding

- Each Guide contains: o
¢ Scope Of WOrk ‘\:Scope § Description y Success ;climate | Training  CAD Compliance Retrofit More Sales
« Description (how to install) i

« Ensuring Success (safety, o s S e S

Drainable wall assemblies are recommended in all exposure regions. Rain-screen wall systems are

p | an n I n g) considered best-practice upgrades in all exposure regions to ensure the long-term durability of building
assemblies, but are especially recommended in High and Extreme exposure regions, as shown on the map

below (BSC 2004).

« Climate specificinfo

« Training (images, presentations,
videos)

« CAD drawings

« Compliance info
(codes/standards/programs)

« Retrofit info for existing homes

« External resources and case
studies

e Salesinfo
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BASC G U|deS Eﬁ"E“‘REEFY Energy Efficiency &

Renewable Energy

Drainage Plane Behind Exterior Wall Cladding

f“‘:" Print this page T POF version

e Each Guide contains:

* Scope Of Work j(Scc:pe Description Success ClimateJ:TrsiningiLCAD Compliance Retrofit More Salesi ‘
« Description (how to install) Training

. Right and Wrong Images
« Ensuring Success (safety,
planning)

« Climate specificinfo
« Training (images, presentations,
. Flashing at the Bottom of Brick-Veneer Walls [Ic_'y (2 MB)
VI d e OS) Author(s): Steve Easley & Associates
Organization(s): Steve Easley & Associates
. Edit
« CAD drawings | -
Flashing at the Bottom of Stucco Walls (i3] (7 m8)
. . Author(s): Steve Easley & Associates
L C O m p | I an Ce I nfo Organization(s): Steve Easley & Associates

Edit

(COd eS/Stan dard S/prog ramS) Water-Managed Adhered Concrete Masonry [@ (3 Mg)

Author(s): Steve Easley & Associates

® R et ro-ﬁt i nfo for eXi Sti n g h O m eS Organization(s): Steve Easley & Associates

Edit

« External resources and case

St u d I eS Building Enclosure: Exterior Wall Overview (68 MB)
Courtesy Of: NAHB Research Center

Author(s): NAHB Research Center

¢ S al eS I nfo " Organization(s): NAHB Research Center

Presentations
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BASC Guides

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

« Each Guide contains:
e Scope of work
« Description (how to install)

« Ensuring Success (safety,
planning)

« Climate specificinfo

« Training (images, presentations,
videos)

« CAD drawings

« Compliance info
(codes/standards/programs)

« Retrofit info for existing homes

« External resources and case
studies

e Salesinfo

Drainage Plane Behind Exterior Wall Cladding

-"“3" Print this page T POF version

|Scupe Description Success Climate Training |CAD| Compliance Retrofit More Sales

CAD Images

Last Updated: 05/31/2017
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BASC Guides

U.S. DEPARTMENT OF Energy Efficiency &

EN ERGY Renewable Energy

Each Guide contains:

Scope of work
Description (how to install)

Ensuring Success (safety,
planning)

Climate specific info

Training (images, presentations,
videos)

CAD drawings

Compliance info
(codes/standards/programs)

Retrofit info for existing homes

External resources and case
studies

Sales info

Drainage Plane Behind Exterior Wall Cladding

f“‘:" Print this page T POF version

‘Scnpe Description Success Climate Training CAD |Cumpliance| Retrofit Mare Sales

Compliance

The Compliance tab contains both program and code information. Code language is excerpted and
summarized below. For exact code language, refer to the applicable code, which may require purchase
from the publisher. While we continually update our database, links may have changed since posting.

Please contact our webmaster =3 if you find broken links.
ENERGY STAR Certified Homes

EMERGY STAR Version 3/3.1 (Rev. 08) National Pragram Requirements. Exhibit 1. Design the ENERGY STAR
reference design home to meet the following infiltration limits:

IECC Climate Zones 1and 2 - 6 air changes per hour at 50 Pascals (ACHS0)

CZ 3 and 4 -5 ACH50

CZ 5,6, and 7 - 4 ACH50

CZ8-3ACHS0

Rater Field Checklist, Thermal Enclosure Systern:

2. Fully-Aligned Air Barriers.® At each insulated location below, a complete air barrier is provided that is

fully aligned as follows:

Ceilings: At interior or exterior horizontal surface of ceiling insulation in Climate Zones 1-3: at interior
horizontal surface of ceiling insulation in Climate Zones 4-8. Also, at exterior vertical surface of ceiling
insulation in all climate zones (e.g., using a wind baffle that extends to the full height of the insulation in

every bay or a tabbed baffle in each bay with a soffit vent that prevents wind washing in adjacent bays)®
2.1 Dropped ceilings/soffits below unconditioned attics, and all other ceilings.
Footnotes:

(5) For purposes of this Checklist, an air barrier is defined as any durable solid material that blocks air
flow between conditioned space and unconditioned space, including necessary sealing to block excessive
air flow at edges and seams and adequate support to resist positive and negative pressures without
displacement or damage. EPA recommends, but does not require, rigid air barriers. Open-cell or closed-cell
foamn shall have a finished thickness 2 5.5 in. or 1.5 in,, respectively, to qualify as an air barrier unless the
manufacturer indicates otherwise. If flexible air barriers such as house wrap are used, they shall be fully
sealed at all seams and edges and supported using fasteners with caps or heads 21in. diameter unless

sforming the Energy Efficiency Market Buildings.Energy.gov
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BASC Guides

Each Guide contains:
Scope of work
Description (how to install)

Ensuring Success (safety,
planning)

Climate specific info

Training (images, presentations,
videos)

CAD drawings

Compliance info
(codes/standards/programs)

Retrofit info for existing homes

External resources and case
studies

Sales info

U.S. DEPARTMENT OF Energy Efficiency &

EN ERGY Renewable Energy

Drainage Plane Behind Exterior Wall Cladding

f“‘:" Print this page T POF version

|Smpe Description Success Climate Training CAD Compliance|katruﬂt| Maore Sales

This Retrofit tab provides information that helps installers apply this ‘new home” guide to improvement
projects for existing homes. This tab is organized with headings that mirror the new home tabs, such as
“Scope,” "Description,” “Success,” ete. If there is no retrofit-specific information for a section, that heading

is not included.
SCOPE

Retrofit an existing house with a new water control membrane drainage plane behind the existing

cladding.

Remove all existing cladding (siding).

-

Remove any existing building paper or house wrap.

Assess the condition of the exterior sheathing and replace it if necessary.

-

If windows and doors are not properly flashed, remove and reinstall themn to properly integrate them
with the new water control membrane and drainage plane.

-

Follow the steps in the Scope and Description tab for new construction to install a drainage plane
layer.

For more information on conditions that may be encountered when working with walls in existing homes,

see the assessment guide on walls, windows, and doors.

See the U.S. Department of Energy's Standard work Specifications for more on sealing walls to keep out

moisture, air, and pests. Follow safe work practices as described in the Standard Work Specifications.

DESCRIPTION

Retrofitting an existing house with a new drainage plane and water control membrane is an invasive and
costly project that involves removing the exterior cladding in its entirety. It is undertaken in extreme
circumstances such as when a new cladding is desired for aesthetic reasons or because the current siding
is in bad condition, and the existing siding cannot be “over-clad” (for structural reasons or setback
requirements, for example). In these cases, the weather-resistant barrier is often replaced as part of the
cladding replacement. It may also be done if the exterior of the wall has experienced extensive water
damage and repair is not possible without increasing drainage and replacing the water control membrane.
In the latter case, replacement of the exterior sheathing is also frequently required. Stucco or adhered-
stone houses with inadequate drainage have required this type of retrofit

| Asgdescribsd ndhaRersUstian b Shs uerthersragisians Ratrisr ranpanaistalmany ags lmatarial

sforming the Energy Efficiency Market Buildings.Energy.gov




BASC G U|deS Eﬁ"E“‘REEFY Energy Efficiency &

Renewable Energy

Drainage Plane Behind Exterior Wall Cladding

« Each Guide contains: e
e Scope Of Work ‘ Scope Description Success Climate Training CAD Gompliance Retrofit |E| Sales
« Description (how to install) More Info.

Access to some references may require purchase from the publisher. while we continually update our

[ ] Ensu ri ng Success (S afety’ database, links may have changed since posting. Please contact our webmaster E3 if you find broken links.

plann”’]g) Case Studies
Technology Solutions Case Study: Guidance on Taped Insulating Sheathing Drainage Planes T3

» Climate specific info

E Belongs to O Field Kits
Author(s): Building Science Corporation

. Training (images, presentations, Organization(s): Building Seience Corporation

Publication Date: Novemnber, 2014

Vi d e OS) Case study by Building Science Corporation on best practices for using rigid foam sheathing as a drainage
plane in new and retrofit wall construction.

« CAD drawings =

- Compliance info ettt
(codes/standards/programs) P o Ressssch feo

Organization(s): BSC
Publication Date: June, 2008

® RetrOﬁt |nf0 for eX|St| ng homeS Research study discussing how housewraps restrict or permit the passage of water molecules

based on size, but cannot control the direction in which the water vapor molecules move.

e External resources and case uilding America Best Practices Seriss Volume 11 40% Whole-House Enery Savinge in th

. Marine Climate T

St u d I eS Author(s): Baechler, Gilbride, Hefty, Cole, Williamson, Love
Organization(s): PNNL, ORNL

Publication Date: Septemnber, 2010

® SaleS I nfo Report providing builders in marine climates with guidance for building homes that have

whole-house energy savings of 40% over the Building America benchmark with no added overall

costs for consumers.

I = P T T TR T T i@ s — —ss—es — e =
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BASC G U |deS Eﬁ"E“‘REEFY Energy Efficiency &

Renewable Energy

Drainage Plane Behind Exterior Wall Cladding

- Each Guide contains: i
Py Scope Of Work | Scope Description Success Climate Training CAD Compliance Retrofit More ‘El ‘
° DeSC['i pt|0n (hOW tO InStaI I) BUILDING SCIENCE-TO-SALES TRANSLATOR

o E nsu I‘i N g S uccess (S afEty, Continuous/Sealed Weather Resistant Barrier =
planning)

« Climate specificinfo

« Training (images, presentations,
videos)

« CAD drawings

« Compliance info
(codes/standards/programs)

« Retrofitinfo for existing homes
- External resources and case DO ..o s e sy st st

. Barrier means to you is peace-of-mind knowing your home has a comprehensive set
StUd Ies Sales Message of measures that minimize the risk of water damage in your home. Wouldn't

0 you agree every home should have full water protection?
« Sales info

TECHNICAL DESCRIPTION:

A water barrier and drainage plane directs water that leaks through
the part of a wall exposed to the weather, to safely drain down and
away from the wall. The water-resistant surface could be house wrap,
rigid foam insulation that is taped or sealed at all seams, or a
painted-on coating. House wrap should be lapped shingle style over
any exterior wall flashings installed around openings, penetrations,
or where the walls intersect roofs, foundations, or other transitions.
Any holes through the wall, such as for windows, water spigots,
exhaust vent outlets, HVAC condensate lines, or light fixtures and

receptacles, should be carefully sealed and flashed.

Alternate Terms

B Dry-by-Design Wall Construction

m Wall Water Barrier Technology

W Professionally Installed Wall Water Barrier

17 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market Buildings.Energy.gov



Finding BASC Guides ENERGY | nooer e ener &

Renewable Energy

U.5. DEPARTMENT OF Energy Efficiency & Log in or register to create Field Kits and Sales

ENERGY Renewable Energy Worksheets. Why register? Logln\ SEERE

vords ﬂ

Building America Solution Center Enter your ke

EERE » BTO » Building America » Solution Center » Guides

Solutlon Gentar Home Ducts in Dropped Ceilings MOBILE FIELD KIT

Help Feedback & Printthispage ') PDE version The Building America Field Kit
allows you to save items to your

FIND PROGRAMS & GUIDES Scope | Description Success Climate Training CAD Compliance Retrofit More Sales profile for review or use on-site.

Building Components
Scope [l Login
Guides A-Z

Install ducts in dropped ceilings or “fur-down” duct
Existing Homes chases to keep the ducts within the home's thermal
envelope.

DOE Zero Energy Ready Home

Install drywall at the ceiling plane before the
chase is framed to form a continuous air barrier
between the top of the chase and the

ENERGY STAR Certified Homes

EPA Indoor airPLUS
unconditioned attic or floor cavity above.

Install chase framing.

Install the sealed, insulated ducts.

Install drywall on chase sides and bottom when
installing drywall in remainder of the house.

EPA WaterSense®

FIND RESOURCES

Sales Tool

Several trades are critical to the success of this
Code Briefs technique:

Case Studies * HVAC Designers - Design a compact duct layout

that does not cross load bearing walls. Use ACCA

Image Gallery . . :

Manual D to determine the duct size needed. e, 4 1
Vidisos e Framers - Construct any non-load bearing walls - ™

that will serve as one side of the chase with a gap e coywallabove thedtopped cailing cuct
CAD Files of %" between the top plate of the wall and the B e Snie IO Lopipaies

bottom chord of the attic trusses so that drywall [ors contnUu e e
Optimized Climate Solutions can be installed over the top plates to form a

continuous ceiling for the duct chase. Construct remaining duct chase after chase ceiling
drywall is installed.
o Drywallers - Install drywall above duct chase location before framing the chase and before

FIND PUBLICATIONS & RESEARCH

Library installing the ducting. The remaining drywall in the room will be installed after the duct and

chase framing are installed.
e Plumbers and Electricians - Do not use the duct chase as a chase for electrical wiring or
plumbing, and do not cut holes through the chase walls.

Research Tracker

Building Science Fundamentals
a All Tradac - Dartirinata in a Ara-ranctriintinn masting ta iindarctand ranctriintinn cannianaing

orming the E Market



BASC Building Components ENERGY | Soosromrs

Login | Regis

Building America Solution Center Ereryour kepverss [Y

Menu Welcome to our new homepage! The Building America Solution Center provides access to expert information on hundreds of high-performance
Sonifion Cemter Home construction topirts. including sir sealing and insulstion, HAC components, windows, indoor air quality, and much more. Click on the links below to
explore the Solution Center.

Help

Building Components

Building Components

The Building Components tool will help you find new and existing homes guides. Click the images below for a list of subcategories corresponding

to each of the primary categories. Select one category to display a list of related guides.

Whole-Building
Design Strategies

Effective
Construction
Processes

Business Processes

Roofs, Attics,
Renewables

& Ceilings
e V\clilffé: U ppliances,
pening & Lighting

Foundations HVAC
& Floors

Bulldh

Center. If you are interested in submitting content, please become a registered user and see the criteria for
submissions.

w As a community driven tool, we welcome your comments =3 on how to continuously improve the Solution

U.S. Departmant of Energy

Market




BASC Building Components ENERGY | Soosromrs

Login | Register

Building America Solution Center ETL’E'E&'ZEM

Menu Welcome to our new homepage! The Building America Solution Center provides access to expert information on hundreds of high-performance

Sonition Cakaitng construction topics, including air sealing and insulation, HVAC components, windows, indoor air quality, and much more. Click on the links below to
explore the Solution Center.

Help

Building Components

FIND PROGRAMS & GUIDES

Building Components

The Building Components tool will help you find new and existing homes guides. Click the images below for a list of subcatego
to each of the primary categories. Se

e ——

d cesses
Controls

Cooling Equi

Roofs, Attics

& Ceiling Renewables
Heating Equipment
Pressure Balancing
Ventilation
W ter Heaters,
pliances,
oS % Lighting
Foundations HVAC

& Floors

Center. If you are interested in submitting content, please become a registered user and see the criteria for
submissions.

- = : : As a community driven tool, we welcome your comments =3 on how to continuously improve the Solution
Ll

U.S. Departmant of Energy

Efficiency Market Buildings.E



BASC Building Components ENERGY | 5o Efciency &

Renewable Energy

HVAC - Ducts

FILTER BY CONSTRUCTION @
TYPE

Solution Center Guides

Air Handler Closet Retrofit

Guide describing repair and reconfiguration of air handler closet and platform when replacing air handler. e ()
KEYWORDS =
Air Seal HVAC Cabinet Seams Air Sealing (13

Guide describing air sealing of the seams and holes in HVAC air handler and furnace cabinets. Aopliances (1

Attics (5

Balancing (2

Basements (2)

Bathrooms (1

Bedrooms (2

Cantilever (1

Air Sealing Duct and Flue Shafts
Guide describing how to air seal duct and flue shafts.

Back-Draft Dampers at Shared Common Exhaust Duct
Guide describing how to install back-draft dampers in exhaust fans to make a shared duct possible.

Cailings {3)
Building Cavities Mot Used as Supply or Return Ducts Combustion (2)

Guide describing the use of building cavities as supply or return ducts. Consumer (1

Contaminants (2

Building Science Introduction - Air Flow cooling (2

Information guide providing background infermation about air flow in residential buildings. Grawl Spaces (1

Dampers (1
Compact Air Distribution Design (4)
Guide describing design and ins act duct systems for central heating and cooling systems. Ducts (26)

Ducts in Dropped Ceilings

Guide describing method for installifg ducts in a duct chase above a dropped ceiling,

Ducts in Interstitial Floor Framing

Guide for designing and installing interior ducts in an interstitial floor cavity in new and existing homes.
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Building America Solution Center Enter your ke

EERE » BTO » Building America » Solution Center » Guides

Solutlon Gentar Home Ducts in Dropped Ceilings MOBILE FIELD KIT

Help Feedback & Printthispage ') PDE version The Building America Field Kit
allows you to save items to your

FIND PROGRAMS & GUIDES Scope | Description Success Climate Training CAD Compliance Retrofit More Sales profile for review or use on-site.

Building Components
Scope [l Login
Guides A-Z

Install ducts in dropped ceilings or “fur-down” duct
Existing Homes chases to keep the ducts within the home's thermal
envelope.

DOE Zero Energy Ready Home

Install drywall at the ceiling plane before the
chase is framed to form a continuous air barrier
between the top of the chase and the

ENERGY STAR Certified Homes

EPA Indoor airPLUS
unconditioned attic or floor cavity above.

Install chase framing.

Install the sealed, insulated ducts.

Install drywall on chase sides and bottom when
installing drywall in remainder of the house.

EPA WaterSense®

FIND RESOURCES

Sales Tool

Several trades are critical to the success of this
Code Briefs technique:

Case Studies * HVAC Designers - Design a compact duct layout

that does not cross load bearing walls. Use ACCA

Image Gallery . . :

Manual D to determine the duct size needed. e, 4 1
Vidisos e Framers - Construct any non-load bearing walls - ™

that will serve as one side of the chase with a gap e coywallabove thedtopped cailing cuct
CAD Files of %" between the top plate of the wall and the B e Snie IO Lopipaies

bottom chord of the attic trusses so that drywall [ors contnUu e e
Optimized Climate Solutions can be installed over the top plates to form a

continuous ceiling for the duct chase. Construct remaining duct chase after chase ceiling
drywall is installed.
o Drywallers - Install drywall above duct chase location before framing the chase and before

FIND PUBLICATIONS & RESEARCH

Library installing the ducting. The remaining drywall in the room will be installed after the duct and

chase framing are installed.
e Plumbers and Electricians - Do not use the duct chase as a chase for electrical wiring or
plumbing, and do not cut holes through the chase walls.

Research Tracker

Building Science Fundamentals
a All Tradac - Dartirinata in a Ara-ranctriintinn masting ta iindarctand ranctriintinn cannianaing

orming the E Market
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Renewable Energy

us "‘-"-ﬁ-'GJ'Y Energy Efficency & Login | Register
Renewable Energy

Building America Solution Center

Menu Welcome to our new homepage! The Building America Solution Center provides access to expert information on hundreds of high-performance
construction topics, including sir sealing and insulation, HVAC components, windows, indoor air quality, and much more. Click on the links below to
explore the Solution Center.

Solution Center Home

Help

FIND PROGRAMS & GUIDES

Building America Solution Center

EERE » 610 » Building America » Solution

Program Checklists

Help The Building America Solution Center supports a suite of US. Department of Energy (DOE) and USS. Environmental Protection Agency (EPA) labeling
- programs designed to aigd construction of ¢ able. healthy, durable, and energy efficient homes. Click on the program logos below to find
detailed guides to help easures in each program's checklis

FIND PROGRAMS & GUIDES

i Add guides to your Fig b site! Use the Mobile Apps to synchronize your field kits to your mobile devices and use
them whenever and iclp page for detailed information
Guides A2

op builders in the country meet the high performance requirements of the DOE's Zero Enersy
. The Zero Energy Ready label shows that builders have achieved an extraordinary level of excellence.

ng Homes

ENERGY STAR

- are so efficient that with the installation of a renewable energy system, they offset all or most of their annual
DOE Zera Energy Ready Home ption. Learn More about the program.

ZER O Program Checklists

ENERGY READY HOME

EN Al rtifi
delivering energy efficiency savings of up to 30 percent when compared to typical new homes. A new home that has earned

mes are designed and built to standards well above most other homes on the market today,

the ENERGY STAR label has undergone a process of inspections, testing, and verification to meet strict requirements set by
the EPA, delivering better quality, better comfort, and better durability. Learn More about the program.

Code Briefs

ENERGY STAR

udies

Indoor airPLUS helps builders meet the growing consumer preference for homes with improved indoor air quality. indoar

airPLUS builds on the foundation of EPA's ENERGY STAR requirements for new homes and provides additional construction

nage Gallery

specifications to provide comprehensive indoor air quality protections. Learn More about the program.

(= i

Optimized Clim

FIND PUBLICATIGNS & RESEARGH The US. Protection Agency (EPA) W he: provides links to technical guides that align with
Library measures included in the EPA WaterSense New Home Speeification. The numbers and titles of this checklist follow the
same order and numbering of those in the EPA WaterSense Labeled New Home Inspection Checklist. Learn Mo bout the

reh Tracker WaterSense program

> As a community driven tool, we welcome your comments =3 on how fo continuously improve the Solution
Center. If you are interested in submitting content, please become a registered user and see the criter
submissions.

Bulldh

U.S. Departmant of Energy
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U.5. DEPARTMENT OF Energy Efficiency & Log in or register to create Field Kits and Sales

ENERGY Renewable Energy Worksheets. Why register? togin I REBISIer

Building America Solution Center [Enter your keywords (Y]

EERE » BTO » Building America » Solution Center » Checklists

Solution Gentar Home DOE Zero Energy Ready Home

Help The U.S. Department of Energy (DOE) Zero Energy Ready Home is a program conducted by DOE to recognize homes that
achieve exceptional levels of energy savings, comfort, health, and durability. The checklists below provide links to
technical guides providing installation instructions for each measure included in the requirements. For more on
Building Components eligibility, prescriptive and performance path options, and modeling of a target home to qualify via the performance
path, please see the DOE Zero Energy Ready Home National Program Requirements ((Rev.06, for homes permitted on or
Guides A-Z Z E R O after 7/20/2017). Visit the DOE Zero Energy Ready Home website to learn more about training and marketing
ENERGVREADY HOME tools, to find a builder, or to become a partner. Th@Buildj
Existing Homes technical resource for builders and installers. Vi

FIND PROGRAMS & GUIDES

ica Solution Center is an ever expanding and improving

atest guides, resources, and additional content.

DOE Zero Energy Ready Home
» Exhibit 1: Mandatory Requirements for All Labeled Homes

ENERGY STAR Certified Homes

) » Exhibit 2: Target Home
EPA Indoor airPLUS

EPA WaterSense® » Exhibit 3: Benchmark Home Size

FIND RESOURCES

Sales Tool

Code Briefs

Case Studies

Image Gallery

Videos

CAD Files

Optimized Climate Solutions

Efficiency Market Buildings.E
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us oeeantuewt oF | Engrgy Efficiency & Log in or register to create Field Kits and Sales
Y Renewable Energy Worksheets. Why register?

Building America Solution Center [Enter your keywords |6}

EERE » BTO » Building America » Solution Centar » Chacklists

Login | Register

Selutian Center Home DOE Zero Energy Ready Home

Help The U.S. Department of Energy (DOE) Zero Energy Ready Home is a program conducted by DOE to recognize homes that

achieve exceptional levels of energy savings, comfort, health, and durability. The checklists below provide links to

FIND PROGRAMS & GUIDES technical guides providing installation instructions for each measure included in the requirements. For more on

Building Components B eligibility, prescriptive and performance path options, and modeling of a target home to qualify via the performance

path, please see the DOE Zero Energy Ready Home National Program Requirements ((Rev.06, for homes permitted on or

after 7/20/2017). Visit the DOE Zero Energy Ready Home program website to learn more about training and marketing
tools, to find a builder, or to become a partner. The Building America Solution Center is an ever expanding and improving
Existing Homes technical resource for builders and installers. Visit often to see the latest guides, resources, and additional content.

Guides A-Z

DOE Zero Energy Ready Home

* Exhibit 1: Mandatory Requirements for All Labeled Homes
ENERGY STAR Certified Homes

EPA Indoor airPLUS » 1.0 ENERGY STAR for Homes Baseline

EPA WaterSense®

» 2.0 Envelope

FIND RESOURCES

» 3.0 Duct System
Sales Tool

Code Briefs » 4.0 Water Efficiency

Case Studies
» 50 Lighting & Appliances

Image Gallary

» 6.0 Indoor Air Qualit
Videos Q v
CAD Files » 7.0 Renewable Ready

Optimized Climate Solutions

»  Exhibit 2: Target Home
FIND PUBLICATIONS & RESEARCH

Library »  Exhibit 3: Benchmark Home Size

Research Tracker
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BASC Program Checklists

u.s. DEPARTMENT OF | Enargy Efficiency & Log in or register to create Field Kits and Sales

ENERGY Renewable Energy

. Log In Register
Worksheets. Why register? ogin | =

Building America Solution Center

EERE » BTO » Building America » Solution Center » Exhibit I: Mandatory Requiremaents for All Labeled Hormes

Selution Center Home

Help

FIND PROGRAMS &. GUIDES

Building Components

Guides A-Z

Existing Homes

DOE Zero Energy Ready Home

ENERGY STAR Certified Homes

EPA Indoor airPLUS

EPA WaterSense®

FIND RESOURCES

Sales Tool

Code Briefs

Case Studies

Image Gallery

Videos

CAD Files

Optimized Climate Solutions

FIND PUBLICATIONS & RESEARCH

Library

Research Tracker

Building Science Fundamentals

Ducts located within the home’s thermal and air barrier boundary

There are several possible methods for locating the home's HVAC system within the home's thermal air
barrier boundary. See the DOE Zero Energy Ready Home Mational Program Requirements for exceptions and

alternative compliance paths.

The following Solution Center guides provide more information about these measures:

Ducts Buried in Attic Insulation and Encapsulated

This guide describes approaches to buryng and encapsulating ducts in unconditioned attics to increase the
overall R-value of duct insulation.

Encapsulated Ducts
Guide that illustrates how and when to encapsulate ductwork in unconditioned attics, increases the R-value

of duct insulation, mitigating condensation issues and reducing air leakage.

Ducts Buried in Attic Insulation

This guides describes buried ducts in loose-fill attic insulation, a method that can only be used in dry
climates.

Unvented Attic Insulation

Guide describing methods for insulating an unvented attic along the roof line.

Unvented, Insulated Crawlspaces
Guide describing methods for insulating an unvented crawlspace or conditioned basement with rigid foam
on the interior side of the walls to provide an insulated space for HVAC equipment.

Guide describing a method for i d attic by spraying foam insulation along the underside

of the roof deck.

Ducts in Dropped Ceilings

Guide describing method for installing s in a duct chase above a dropped ceiling.

Ducts in Raised Ceiling Sections

Guide describing method for designing and installing ducts in a raised ceiling chase.

No Ducts or Air Handlers Located in Garage

Guide describing how to design HVAC systems to be located within the conditioned space of the home, either
in a utility closet or in an air sealed conditioned attic, basement., or crawl space.

Ducts in Interstitial Floor Framing

Guide for designing and installing interior ducts in an interstitial floor cavity in new and existing homes.

Enter your keywords K@}
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Building America Solution Center Enter your ke

EERE » BTO » Building America » Solution Center » Guides

Solutlon Gentar Home Ducts in Dropped Ceilings MOBILE FIELD KIT

Help Feedback & Printthispage ') PDE version The Building America Field Kit
allows you to save items to your

FIND PROGRAMS & GUIDES Scope | Description Success Climate Training CAD Compliance Retrofit More Sales profile for review or use on-site.

Building Components
Scope [l Login
Guides A-Z

Install ducts in dropped ceilings or “fur-down” duct
Existing Homes chases to keep the ducts within the home's thermal
envelope.

DOE Zero Energy Ready Home

Install drywall at the ceiling plane before the
chase is framed to form a continuous air barrier
between the top of the chase and the

ENERGY STAR Certified Homes

EPA Indoor airPLUS
unconditioned attic or floor cavity above.

Install chase framing.

Install the sealed, insulated ducts.

Install drywall on chase sides and bottom when
installing drywall in remainder of the house.

EPA WaterSense®

FIND RESOURCES

Sales Tool

Several trades are critical to the success of this
Code Briefs technique:

Case Studies * HVAC Designers - Design a compact duct layout

that does not cross load bearing walls. Use ACCA

Image Gallery . . :

Manual D to determine the duct size needed. e, 4 1
Vidisos e Framers - Construct any non-load bearing walls - ™

that will serve as one side of the chase with a gap e coywallabove thedtopped cailing cuct
CAD Files of %" between the top plate of the wall and the B e Snie IO Lopipaies

bottom chord of the attic trusses so that drywall [ors contnUu e e
Optimized Climate Solutions can be installed over the top plates to form a

continuous ceiling for the duct chase. Construct remaining duct chase after chase ceiling
drywall is installed.
o Drywallers - Install drywall above duct chase location before framing the chase and before

FIND PUBLICATIONS & RESEARCH

Library installing the ducting. The remaining drywall in the room will be installed after the duct and

chase framing are installed.
e Plumbers and Electricians - Do not use the duct chase as a chase for electrical wiring or
plumbing, and do not cut holes through the chase walls.

Research Tracker

Building Science Fundamentals
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orming the E Market



BASC Existing Homes ENERGY | Soosromrs

us sesmeentor | Engrgy Efficiency & et
NERGY | renewabie Eneray Eoa lnii | Regesier
Building America Solution Center Enteryour keywerss [
Menu Welcome to our new homepage! The Building America Solution Center provides access to expert information on hundreds of high-performance
construction topics, including air sealing and insulation, HVAC components, windows, indoor air quality, and much more. Click on the links below to

Solution Center Home 3
explore the Solution Center.

Help Lz =

FIND PROGRAMS & GUIDES

Building Components

Existing Homes Tool

Welcome to the Existing Homes taal. Here you will find installation guidance for making existing homes more energy efficient, comfartable, and
less expensive to operate. The tool is designed around common upgrades. Steps are numbered to indicate priorities from a health and safety
standpoint. If you are doing a comprehensive renovation you may be interested in all the listed steps. If you are doing a more limited project, such
as insulating an attic, reroofing, or replacing a water heater, you may focus on just a few steps.

It is worth visiting the first section no matter what project you have in mind. Nine assessment guides are listed to help gauge whether a home is
safe and sound for upgrades plus a guide to help consumers plan a series of upgrades over time. These guides may help ensure that projects
(and bids and contracts) cover related upgrades and are completed in the correct sequence.

If you want to learn more about how the guides work, or about other features in the Solution Center that will help with existing homes, click hers.

v Step 1: Ensure Safe and Durable >
=
Step 2: Ensure Fresh Air
o %
@ Step 3: Ensure Moisture Protection >
@ Step 4: Ensure Draft Free >
ﬁ Step 5: Ensure Thermal Comfort >
—
@ Anytime: Equipment Upgrades >

B " 2 As a community driven tool, we welcome your comments =3 on how fo continuously improve the Solution
“ Center. If you are interested in submitting content, please become a registered user and see the criteria for

submissions.
U.S. Department of Energy
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Existing Homes Tool

Welcome to the Existing Homes tool. Here you will find installation guidance for making existing homes more energy efficient. comfortable, and
less expensive to operate. The tool is designed around common upgrades. Steps are numbered to indicate priorities from a health and safety
standpoint. If you are doing a comprehensive renovation you may be interested in all the listed steps. If you are doing a more limited project, such
as insulating an attic, reroofing, or replacing a water heater, you may focus on just a few steps.

It is worth visiting the first section no matter what project you have in mind. Nine assessment guides are listed to help gauge whether a home is
safe and sound for upgrades plus a guide to help consumers plan a series of upgrades over time. These guides may help ensure that projects
{and bids and contracts) cover related upgrades and are completed in the correct sequence.

If you want to learn more about how the guides work, or about other features in the Solution Center that will help with existing homes, click here.

Step 1: Ensure Safe and Durable >
Step 2: Ensure Fresh Air )
Step 3: Ensure Moisture Protection )

Step 4: Ensure Draft Free

Step 5: Ensure Thermal Comfort

Anytime: Equipment Upgrades >

O o &® ® I Q
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Step 5: Ensure Thermal Comfort CURRENT PROJECT:

The following categories provide information about adding insulation in attics, walls, floors, and foundation

Lo Home Improvement

to 2009 IECC or greater levels. Consult Step 1, Step 2, Step 3 and Step 4 before completing items here. g
Guides

Click on the links below for detailed information about each topic in this step: Step 5: Ensure Thermal

Upgrade Windows

Place HVAC Equipment and Ducts in Conditioned Space

Comfort
ﬁ Insulate Existing Attic or Roof >
‘m‘ Insulate Existing Exterior Walls )
‘g‘ Insulate Existing Foundations )
! Insulate Existing Floors over Unconditioned Space )
H

LL >.< Dehumidification in Hot-Humid Climates >
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Step 5: Ensure Thermal Comfort CURRENT PROJECT:

The following categories provide information about adding insulation in attics, walls, floors, and foundation

. . H I t
to 2009 IECC or greater levels. Consult Step 1, Step 2, Step 3 and Step 4 before completing items here. ome Improvemen

Guides

Click on the links below for detailed information about each topic in this step: Step 5: Ensure Thermal

Comfort
‘e Insulate Existing Attic or Roof )
‘m Insulate Existing Exterior Walls )
‘S Insulate Existing Foundations >
‘! Insulate Existing Floors over Unconditioned Space >
E Upgrade Windows )
Place HVAC Equipment and Du ned Space v

Air Sealed, Insulated Basements,
Ducts in Dropped Ceilings
Ducts in Interstitial Floor Framing
Ducts in Raised Ceiling Sections

No Ducts or Air Handlers Located in Garage

(] (] (o) [on] ] o)

Unvented, Insulated Crawlspaces

LL >.< Dehumidification in Hot-Humid Climates >
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Ducts in Dropped Ceilings

Feedback (5@ Print this page %) PDE version

Scope Description Success Climate Training CAD (:ornpliance|Retrofit| More Sales |

This Retrofit tab provides information that helps installers apply this "new home” guide to
improvement projects for existing homes. This tab is organized with headings that mirror the new

home tabs, such as "Scope,” "Description,” "Success,” ete. If there is no retrofit-specific information

for a section, that heading is not included.
Additional Scope Language for Retrofit Applications

Bring air distribution system including air handling equipment and duct work into the conditioned
space of the house.

Following the design considerations outlined in the Main Body's Description Tab, layout a duct
system that can be enclosed by constructing or retrofitting soffits to form ducts chases. If
needed, relocate air handling equipment into home’s interior or create a sealed closet around
any air handling equipment installed in the garage, crawlspace or attic and connect it to the
home's conditioned space.

Lay out the duct system incorporating the chase work in dropped ceilings, soffits, and
architectural features where possible.

Pre-cut and seal any wall or ceiling penetrations necessary for constructing the chase; seal
around any penetrations in the path of the chase. Repair any pre-existing damage in chase
path.

Install sealed and insulated ducts by suspending from the ceiling.

Enclose the duct work with soffit framing.

Install drywall, mud, and tape or otherwise finish the soffit exterior.
For more on duct sealing and insulating, see the U.S. Department of Energy’s Standard Work
Specifications. The Specifications also discuss safe work practices.

Additional Description Language for Retrofit Applications

Attempting to retrofit ducts in a dropped ceiling is a challenging installation involving replacing or
moving existing ducts and HVAC equipment out of an unconditioned attic or crawlspace and into the
interior of the house. In all but the simplest floorplans this will be a difficult and most often not cost-
effective retrofit. Installing a dropped ceiling or fur-down duct system in a retrofit situation is more
challenging and less likely to be successful than implementing the system in new construction. The

hama'e launnt ie nractirmahlu fivad and tha rhaca cuctarm et ha rmada toownrl with tha avicting

VATION & INTEGRATIO sforming the Energy Efficiency Market

CURRENT PROJECT:

Home Improvement
Guides

Step 5: Ensure Thermal
Comfort

Place HVAC Equipment
and Ducts in Conditioned
Space

Ducts in Dropped
Ceilings

* Project map tracks

existing homes tool clicks.

 User lands either on the

scope tab or retrofit tab.
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Building America Solution Center Enter your keywords [{oY]

Menu Welcome to our new homepage! The Building America Solution Center provides access to expert information on hundreds of high-performance

Sonition Cakaitng construction topiris. including air sealing and insulation, HAC components, windows, indoor air quality, and much more. Click on the links below to
explore the Solution Center.

Help

FIND PROGRAMS & GUIDES

Building Components
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Center. If you are interested in submitting content, please become a registered user and see the criteria for
submissions.

w As a community driven tool, we welcome your comments =3 on how to continuously improve the Solution
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Sales Tool - Whole-House Health Protection System

Whole-house health protection systems provide a comprehensive set of measures for controlling the most significant
contaminant risks in homes. What this means to you is your family can breathe better every day knowing your home was
designed and built to help manage indoor air quality. Explore the terms below to learn more about the sales themes
associated with healthy homes.

Contaminant Resistant Home v

Contaminant resistant homes provide a comprehensive set of measures for controlling the most significant health risks where we live. What this
means to you is your family can breathe better every day knowing your home was designed and built to help manage indoer air quality. Wouldn't
you agree protecting health is too important to ignore in new homes?

Fresh Air System v
Fresh air systems help ensure adequate dilution of any indoor contaminants. What this means to you is your home is supplied with enough fresh
air every day so your family can breathe better. Wouldn't you agree protecting health is too important to ignore in new homes?

Odor and Moisture Exhaust Fans

Odor and moisture control fans help ensure adequate exhaust in bathrooms and kitchens. What this means to you is some of the most
significant contaminants in homes are effectively removed right at their source. Wouldn’t you agree protecting health is too important to ignore
in new homes?

High-Capture Filtration Technology ~

High-capture filtration technologyremove rous particles from the comfort system air stream. What this means to you is your family can

breathe better every day knowin uipped to help manage a critical respiratory contaminant. Wouldn't you agree protecting health

is too important to ignore in ne

® High Capture Filter
® Professionally-Installed Filtration
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BUILDING SCIENCE-TO-SALES TRANSLATOR

Power Word
Translation

FIND PROGRAMS & GUIDES

High-MERV Filter =

Building Cormponants . . . .
) Furnace filters can clean indoor air by trapping dust, pollen, mold spores, pet

dander and other indoor air contaminants. Air filter efficiency is defined in
MERVs, or “Minimum Efficiency Reporting Value.” A typical 1-inch-thick spun Alternate Terms
fiberglass furnace filter has a rating of 1 to 4 on the MERV scale and can trap )
h . . . m High-Capture Filter
particles like sawdust, carpet fibers, dust mites, and pollen. ENERGY STAR Technology AI tern ate
8!
Certified Homes requires filters to be at least MERV 6: these filters can clean the

SI m p I e . air of most cement dust, mold spores, animal dander, and hair spray. DOE's Zero Ter m S

Cuides A-Z

sting Homes

Energy Ready Home program requires that filters be at least MERV 8; these filters can capture even smaller

DeS C r I p tl O n ” Even higher MERV levels are available. HEPA filters with MERV ratings from 17 to 20 can filter out particles sma

than 0.3 microns, including viruses. Higher MERV filters restrict airflow and furnace systems need to be designed

handle their physical size and still meet air flow requirements.
EPA WatarSensed

High Capture Filter High-capture filters can remove dangerous particles from the comfort system air stream. What this
Sales Message

>

means to you is your family can breathe better every day knowing your home is equipped to help manage
a critical respiratory contaminant. Wouldn't you agree protecting health is too important to ignore in new

homes?

]

----- This Sales guidance available on both the guide
“Sales” tab and in the Sales Tool

sforming the En Efficiency Market
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Create new account Login Request new password
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Construction Type *

New and Existing Homes

created content from
your mobile device

Location

state *

Alabama
Alaska
Arizona
Arkansas

Climate Zone *

All Climate Zones

Zone 1

Zone 2

Zone 3 -

36 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market Buildings.Energy.gov



U.S. DEPARTMENT OF Energy Efficiency &

BASC BUSlneSS App|ICatIOnS ENERGY Renewable Energy

« The following slides will illustrate how to:
— Develop guidance/training materials for field crews
— Develop construction documents
— Use content to prepare presentations
— Create sales materials
— Develop guidance for company decision makers
— Use content to create code official agreements
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Solution Center Home

Help

FIND PROGRAMS & GUIDES

Building Components

Guides A-Z

Existing Homes

DOE Zero Energy Ready Home

ENERGY STAR Certified Homes

EPA Indoor airPLUS

EPA WaterSense®

FIND RESOURCES

Sales Tool

Code Briefs

Case Studies

Image Gallery

Videos

CAD Files

Optimized Climate Solutions

FIND PUBLICATIONS & RESEARCH

Library

Research Tracker

Building Science Fundamentals
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Develop Guidance Materials ENERGY | Renewable Energy

Building America Solution Center New Field Kit

i ; : ) View All Field Kits
Welcome to our new homepage! The Building America Solution Center provides access to exp4g

construction topics, including air sealing and insulation, HVAC components, windows, indoor Zero Energy Ready Home e links below
to explore the Solution Center. Project #1

New Construction Specs

Building Components SR

Rennovation
Indoor airPLUS

Sales Binder: Zero Energy
Ready Home Project Specs

Guides A--

Y
'. ” ‘

Sales Tool

Existing Hoxmes

Code Briefs Website Widget

Advanced Framing vs Traditional Framing
Video Posted: March, 2018

Condensing HVAC has Corrosion-Resistant Condensate Drain Pan
Guide Posted: March, 2018

Efficiency Market



U.S. DEPARTMENT OF En rgy Efﬁciency &

Develop Guidance Materials ENERGY | Renewable Energy

U.5. DEPARTMENT OF Energy Efficiency & » ﬁ d 3
ENERGY Renewable Energy : } ] emo .

Building America Solution Center [Enter your keywords [fe}

EERE » ETO » Building America » Solution Centar » Guides

Solution Center Home Ducted Returns
Help E By Print thispage ™1 PDE versior
eedback i@ Printthispage TH) version
IS d Kits
FIND PROGRAMS & GUIDES E Belongs to 0 Field Kit:

Building Components

Scope | Description Success Climate Training CAD Compliance Retrofit More Sales
Guides A-Z

Scope

Existing Homes

Provide for pressure balancing between bedrooms and the rest of the house
DOE Zero Energy Ready Home

7

» Install ducted returns or a combination of ducted returns, transfer grilles, jump ducts,

ENERGY STAR Certified Homes . .
and/or door undercuts in bedrooms to allow pressure balancing between bedrooms

EPA Indoor airPLUS and the rest of the house in homes with ducted heating and cooling systems by
providing a path for room air to return to the central air handler, thereby increasing the

EPA WaterSense® volume of conditioned air circulating in the room.

* Do not use building cavities alone for return air pathways. Return pathways should be

FIND RESOURCES ducted from the return grille to the return plenum of the central air handler. The return

ducts should be sealed with mastic or metal tape at all seams and joints.

Sales Tool * ENERGY STAR Certified Homes requires that the dedicated return ducts, transfer grilles, e

Code Briefs jurmp ducts, and/or door undercuts together achieve a rater-measured pressure A ducted central return brings air from
differential of £3 Pascals (0.012 inch water column) with respect to the main body of central return registers back to the air

Case Studies the house when bedroom doors are closed and the air handler is operating on the handler through insulated, air-sealed ducts

highest design fan speed. A rater-measured pressure differential of <5 Pascals (0.020

Image Gallery inch water column) is acceptable for rooms with a design airflow 2150 cfm.

Refer to the balancing report provided by the HVAC contractor for the bedroom air flows to size the return ducts. If a balancing report

Videos was not provided, the flow of the supply register when the air handler is on high speed may need to be measured using a flow hood,
anemometer, or other flow measurement tool.

CAD Files » Test the pressure differential with the bedroom doors closed.

Optimized Climate Solutions See the Compliance Tab for related codes and standards requirements, and criteria to meet national programs such as DOE’s Zero Energy

Ready Home program, ENERGY STAR Certified Homes, and Indoor airPLUS.

FIND PUBLICATIONS & RESEARCH

Library Last Updated: 03/13/2018

Research Tracker

Building Science Fundamentals

Market




BASC Field Kits for Guidance Materials

San Francisco Zero Energy Ready Home Project #1

Guides

Cantilevered Floor
Guide describing how to air seal and insulate a cantilevered floor.

Step and Kick-Out Flashing at Roof-Wall Intersections
Guide describing how to install step and kick-out flashing on roofs.

Double Walls
This guide describes air barrier and insulation installation, along with air sealing for double walls - h

design as an architectural feature that provides a more dimensional appearance.

Roof Deck Valleys and Penetrations Sealed
Guide describing how to apply heavy membranes at valley/roof deck penetrations in wet climates to
roofing.

Bathroom Fan Ratings
Guide describing the bathroom exhaust fan ENERGY STAR rating requirements.

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Create Field Kits to train
Installation crews. Add any
type of BASC content:

 CAD files

* Images

e Guides

* Information Guides
* Videos

e Case Studies

« Sales Messages
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Share Field Kits with Installers ENERGY | renewable Energy

U.S. DEPARTMENT OF Encrgy EfﬁCICnCy &

ENERGY Renewable Energy

Buildin (= e} Solution Center Field Kit « Pnnl |Enter your keywords m
Message Options

EERE » BTO » Buil - = — —
y N - Arial 10 v A A Api=ei= - = 0= § © : . (£
) = N >
Menu Send Paste . B I U abe X 2 P AL =El=E = = Attach Table Pictures ]
& = 2| X - File & +
Solution Center H To: BE
Ce: = Share this Field Kit =3
Help
Bec: | BE

Subject: | Solution Center Field Kit
FIND PROGRAMS)}

Building Compon! | yant to share a Building America Solution Center field kit with you. You may view it at: https://basc.pnnl.gov/fieldkit/2

Guides A-Z
Existing Homes h walls. e
DOE Zero Energy
ENERGY STAR Cel

EPA Indoor airPLU a future solar photovoltaic (-]

EPA WaterSense®

FIND RESOURCES

Sales Tool

Code Briefs

Case Studies

} e — | i Ty ,E’ i BB i Bkl i Ad B
L B o - ! L) '

Image Gallery

Videos | J e
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BASC Content Browsers

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

nergy Efficiency &

u.s oerarvent o | £
ENERGY Renewable Energy

Building America Solution Center
EERE » BTO » Bullging Amarica » Sciution Center

Menu
Image Gallery

Solution Center Home

Items per page
Help [P

FIND PROGRAMS & GUIDES

Building Components

Guides A-Z

Existing Homes

DOE Zero Energy Ready Home

ENERGY STAR Certified Homes

EPA Indoor airfPLUS

EPA WaterSense®

FIND RESOURCES

Sales Tool

Optimized Climate Solutions

FIND PUBLICATIONS &
RESEARCH

ai Tt
Library B = =
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Build presentations, training
materials and construction
documentation using BASC
Content Browsers:

* Code Briefs
Case Studies
Image Gallery
CAD Files
Videos
Guides A-Z

Buildings.Energy.gov



Construction Documents: Image us. ozearruentor | Energy Efficiency &
Gallery

ENERGY Renewable Energy

Save images to
your computer,
T i RO a Field Kit or

sossasens insert into a
slide deck
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Construction Documents: CAD Files ENERGY | renewable Energy

1*RIGID INSULATION
ROUGH CUTAROUND
VENTILATION CHUTE
-ARR SEAL PERIMETER
WITH EXPANDING
FOAM SEALANT

D OW n | Oad ! = CONTINUOUS BEAD
CAD files .
directly into

1inch rigid insulation as attic eave baffle cut around manufactured vent

AutoCAD dezecy
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Develop Construction Documents ENERGY | Renewable Energy

Blown Insulation for Existing Vented Attic

Feedback (ga Printthispage ") PDE version

“ Scope| Description Success Climate Training CAD Compliance More Sales

Scope

Insulate a vented attic in an existing home by ?
installing blown insulation on the ceiling deck of the
attic, as follows:

Before any retrofit work is done, inspect the roof
and attic; repair any leaks, remove active knob

Use BASC guides to
be vented to the outside. ' - > develop a SCOpe Of Work
S e AR . for a subcontractor.

loose-fill fibrous insulation.

and tube wiring, and remediate any hazardous
materials.
If existing bath fans vent into the attic, they must

Seal all attic floor penetrations with sealant, one-part spray foam, or rigid blocking material as
needed.

Verify that proper ventilation of the attic is provided with soffit vents (preferred) or gable and
ridge vents. Verify that there is a baffle at each soffit vent extending from the top plate to
above the height of the insulation to provide a pathway for ventilation air while keeping
insulation out of the soffit vents.

Install blown loose-fill insulation over the attic floor to levels that meet or exceed the current
adopted building and energy codes.

This approach is suitable for projects with a vented attic where the thermal boundary is established
at the attic floor/ceiling plane. This approach requires that there be sufficient height between the
underside of the roof deck and the top plate at the eave to install the full code-required amount of
insulation while maintaining an air gap for ventilation above the insulation. Installing HVAC ducts
and air handlers in vented attics is not recommended.

Last Updated: 11/30/2015

45 | INNOVATION & INTEGRATIO sforming the Energy Efficiency Market



Create/Access Sales Materials

U.8. DEPARTMENT OF El’lCl’gy Efﬁcicncy &

ENERGY Renewable Energy

Building America Solution Center

Solution Center Home

U.S. DEPARTMENT OF

ENERGY

Welcome to our new homepage! The Building America Solution Center provides ac|

@ ﬁ demo .

Create Sales Worksheet

View All Sales Worksheets

construction topics, including air sealing and insulation, HVAC components, wind Builders Roundtable

Help to explore the Solution Center.

FIND PROGRAMS & GUIDES

Building Components

Guides A-Z

Existing Homes

DOE Zero Energy Ready Home
ENERGY STAR Certified Homes

EPA Indoor airPLUS

S \ ./
EPA WaterSense® .‘ ‘.‘

Sales Tool

FIND RESOURCES

Sales Tool

Code Briefs

Case Studies

Image Gallery EXiSting HO:meS
Videos :

CAD Files

Optimized Climate Solutions

FIND PUBLICATIONS & RESEARCH

Building Components

Climate

Packages -

Code Briefs
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Building America Solution
Center

Building America List
number 2

Building America Sales Tool

Ultra Efficient List

Guides A-Z

Website Widget

Energy Efficiency &
Renewable Energy
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Create Sales Materials ENERGY | 5o Effciency &

Renewable Energy

Create customized fact s I

sheets based on ZERH
value propositions:

-

Advanced Technology 8 ==
Engineered Comfort

Enhanced Durability
Healthful Environment
Quality Built
Ultra Efficient

s
“pert | Disaster
ermite L
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BASC Sales Tool Fact Sheets ENERGY | noneranio oy

Bultdin
ARERICh e
e Access all Sales Tool

The U.S. Department of Energy’s (DOE) Building America program has been a source of innovations
in residential building energy performance, durability, quality, affordability, and comfort for 20 years. This world-

:E;gs: :::gsggggiir?rgsgsrrg:m;nmd‘;stw (including many of the top U.S. home builders) to bring cutting- m e SS ag es an d b u i Id
BUILDING AMERICA: BUILDING AMERICA LIST y() ur own cu StO m ized
NUMBER 2
worksheets

Certified Low/No VOC Finishes

Certified low/no VOC finishes help control one of the most significant health risks where

we live. What this means to you is your family can breathe better every day knowing -

your home was built to help manage a critical respiratory contaminant. Wouldn't you o u I e r O O

agree protecting health is too important to ignore in new homes? )
contact info and

Comfort Vent - .

Comfort vents at each bedroom ensure a continuous flow of heating and cooling even eS C r I p t I O n S

when the doors are closed. What this means to you is that you will not have to
compromise comfort for bedroom privacy. Wouldn't you agree bedroom doors shouldn't
have to be kept open to maintain comfort?

« Save worksheets to
oK R O o your Field Kits, or

protection from locally prevalent seismic activity. What this means to you is better
protection from harm and damage due to one of the mast likely acts of mother nature in

L]
wour location. Wouldn't you agree it's important to protect your family’s safety and
financial investment in a home? n

48 | INNOVATION & INTEGRATIO rming the Energy Efficiency Market



SaleS F|e|d K|t Eﬁ"AE““‘RE’EFY Energy Efficiency &

Renewable Energy

U.5. BEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy

My Account | Log Out

Building America Solution Center Erteryourkeyveor]

EERE » BTO » Building America » Solution Center

Solution Center Home

Sales Binder: Zero Energy Ready Home Project Specs
Help

FIND YOUR TOPIC BY:
Building Components
Sales Messages
High-R Window
ENERGY STAR Certified High-efficiency ENERGY STAR-rated windows perform at least 15% better than a standard window. Ultra-efficient
Homes windows perform at least 50% better. On average, high-efficiency windows save homeowners 7% to 15% on utility bills.

Guides A-Z

These windows use a combination of insulating frames and other features to reduce heat loss. They consist of two or

Zero Energy Ready Home
three glass panes separated by insulating spacers. The space between the glass layers is filled with a nontoxic gas like e

EPA Indoor airPLUS i R . Lo Lo
argon or krypton that insulates better than air and the glass panes are coated with a nearly invisible low-emissivity
coating that reflects heat to keep warm air in during the winter and hot sun out in summer. The coatings also help to

block ultraviolet rays, minimizing fading of curtains and furniture.

FIND RESOURCES:

Sales Tool

CAD Files High-R Insulation

Image Gallery High-performance insulation systems include properly installed insulation in amounts that meets or exceeds the insulation
C Studi . levels required by the 2012 International Energy Conservation Code (IECC), which is ~15% more efficient than the 2009
ase udies

IECC. Ultra-efficient insulation levels exceed the 2009 IECC levels by 50% or more. By using high-efficiency and ultra- (-]

Videos efficient insulation, that is carefully installed to avoid gaps and compression, home builders create well-insulated
Optimized Climate conditioned spaces that require very little effort to heat and cool, provide even comfort throughout the house, and help
Solutions occupants reduce costs.

Code Briefs Fully Aligned Air Barriers

FIND PUBLICATIONS: A whole-house draft barrier is a continuously connected layer of solid or air-tight materials that block air leaks. This
Library barrier can also function as part of a water barrier, thermal barrier, and vapor barrier, if the location and materials are

compatible. For example, rigid foam insulation can provide a combined function. Rigid foam sheets can be used to block

fil

air flow when seams are sealed with tape, caulks or adhesives, or liquid applied sealants. An example of an interior air e
barrier may be the drywall on the home's walls and ceilings, when the seams are taped and mudded, and caulk, spray

Bl

foam, or gaskets are used to seal around wiring, plumbing, and other penetrations. Insulation should be in full contact
with the air barrier layer.

Exterior Insulation Sheathing
A continuous thermal blanket of rigid foam can be installed on the exterior of the walls, either over the plywood or OSB

sheathing or in place of the wood sheathing. Adding sheets of rigid foam insulation to the outside of wall framing has

many advantages. The rigid foam covers the entire surface of the wall or roof, which blocks the transfer of heat through (-]
the studs. When only cavity insulation is used, the studs form a bridge that heat can follow between inside the house

and the exterior. As a form of insulation, rigid foam is a great addition to the thermal barrier, but it can also help block air
leaks, water leaks, and vapor leaks.
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Guidance for Decision Makers: Tl [
BASC L|brary ENERGY | renewable Energy

us u‘.«,.ﬁ..GJ.Y S:‘;w . : Login | Register
Building America Solution Center Enter your keywords [{oY]
Menu Welcome to our new homepage! The Building America Solution Center provides access to expert information on hundreds of high-performance
Sonition Cakaitng construction topiris. including sir sealing and insulation, HAC components, windows, indoor air quality, and much more. Click on the links below to
explore the Solution Center.
Help £ _
—

[ECHNOLOGIES PROGRAM

HNOLOGIES PROGRAM
s
-~

Y
)

/A BEST PRACTICES SERIES

| ENGE GUIDE TO
{ouse Energy e
 Cold and ~Cfhologies:
c HomeS Whates ng

Ctors
OWners

Histort

oratory
pry

Asaco e en tool, we welcome your comments =3 on how to continuously improve the Solution
Center. If you are interested in submitting content, please become a registered user and see the criteria for
submissions.

Bulldh

U.S. Departmant of Energy
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Guidance for Decision Makers: BASC

Climate Packages

s oemucruenor | Enoro Ettciency &
ENERGY | renewable Energy

MARINE

HOT-DRY /
MIXED-DRY

IECE Climate Zones

=1m=2m=3

Climate Zone Maps

Map of Building America climate ragions
(to) for pragram reportingand IECC
climate zones (battorr) as a referencefor
complance information

uildin, + *
ilicy S5

U.S. Department of Energy

Building America’s

u.s sesaxruentor | Enace

RGY | renew

Menu

Optimized Solutions for New Homes

Cold Climate

Solution Center Home

Help

FIND PROGRAMS & GUIDES

Building America Solution Center

Building Components

2 BUILDING AMERICA’S OPTIMIZED SOLUTIONS FOR NEW HOMES: COLD CLIMATE
Th
:: Table 1. Optimized Solution: Cold Climate
x DUE'_s Building America T e Options
1

e Y High-RCelling ~ R-40 + Unvented Attlcs

T efficient design have led to the - Spray Foam Underside Roof
ho Building America Solution Center - Spray Foam + Permeable Insulation
e Builders and contractors are - Efﬂ'ﬂ”ﬂ’rk'gm gty ar i
th §
o encouraged to use this resource to TS

improve the durability and
performance of energy efficiency
options listed in Table 1.

The Building America Solution Center
provides access to expert information
on hundreds of high-performance
construction topics, including air
sealing and insulation, HVAC
components, windows, indoor air
quality. and much more.

YHRAEEEEY HEBQAEY BEH =

Users can navigate the Solution
B Center in one of four ways:

- Building components

BUILDING TECHNOLOGIES OFFICE
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- Labeling program checklists
- Alphabetically

- By publications

Registered users can also save

customized content in their own
fiold-kits!

Find what you are looking for on the
Building America Solution Center
website: basc.energy.gov

- Biown-in or Batt Insulation

Hgh-RWalls  R-20 Cavityand  + Single-Wall Cavity Insulation with Advanced Framing
R0 Continuous - Spray Foam
- Spray Foam + Permeable Insulation
- Exterfor Rigid Insulation
- Double-Wall Cavity Insulation
+ SIPWals
- Insulated Concrete Walls
Basement R-I5 Continuous~ + Exterior Rigid Foundation Insulation
Foundation  or R-19 Cavity - Interior Foundation Insulation
- Rigid Insulation plus Batt
- Cavity with Eatt or Blown-in
- Shallow Frost-Protected Foundation
High-R Us0.27 (R=37)  + ENERGY STAR® Certified Window
Window SHGC=046 - Ideally R-5 Window
AlrTightness ~ ACHS0<2 + ArSealng
« Arr Barrlers
HVAC SYSTEM
Heating 94% AFUE (Gas).  + Direct Vent Gas Furnace
Equpment  or 10 HSPF + Air-Source Heat Pump
(Electricy + Geothermal Heat Pump
+ Ductless Mini-Spirt Heat Pump
Coaling 13 SEER + Alr-Source Heat Pump/Alr Conditioner
Equipment + Geothermal Heat Pump
+ Ductless Minl-Spiit Heat Pump
Duct Location | Conditioned - Raised Ceiling
Space + Dropped Calling
- Buried and Encapsulated Ducts
Whole-House ~ ASHRAE 622 - Exhaust-Only Ventilation
Ventllation 5 cfm/W and + Supply-Only Ventilation

70% Heat Recovery  « Balanced Ventilation

ENERGY EFFICIENT COMPONENTS

Water Hoatihg  EF 0.8 - Gas Tankless
- Heat Pump Water Heator
- Solar

Lighting ENERGY STAR + Compact Fluorescent Light (CFLy

- Light-Emitting Diode (LED)
Appllances  ENERGY STAR
ExhaustFans  ENERGY STAR

Indrvidual Room
+ Central Exhaust

Celling Fans. ENERGY STAR

Abereiatens
Factor (HSF),

o Heat Gain Cosl
Changes Por

iy (AFUE), Hsating Seascest Performancs

nsforming the Energy Efficiency Market

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Login | Register

Enter your keywo{dm

Welcome to our new homepage! The Building America Solution Center provides access to expert information on hundreds of high-performance
construction topics, including sir sealing and insulation, HVAC components, windows, indoor air quality, and much more. Click on the links below to
explore the Solution Center.

Climate
Packages

Help decision makers understand
technical requirements and energy
savings to meet ZERH certification

2 As a community driven tool, we welcome your comments =3 on how to continuously improve the Solution
Center. If you are interested in submitting content, please become a registered user and see the criteria for
submissions.

Bulldis

U.S. Departmant of Energy

Buildings.Energy.gov




BASC Climate Packages ENERGY | ey Effictency &

Renewable Energy

Cold/Very Cold

D CLIMATES

This Building America Optimized Solution describes a zst of building practices necessary to achieve the next building practices necessary to achieve the next building practices necessary to achieve the next g practices necessary to achisve the next

step in energy performance for new homes (approximately 30% energy savings above the B10 Benchmark % - 0% energy savings above the 510 Bes nark T - energy savings above the B10 Benchmark % - srgy savings above the 510 Benchmark % -
roughly consistent with the 2003 Intemational Energy Conservation Code).  This package of messures meets ation Code).  This package of measures meets ation Code). This package of measures meets ode). This package of measures meets
and exceeds DOE's Zero Energy Ready Home (FERH) program requirements and was selected for its am requirements and was selecied for its m requirements and was selected forits irements and was selected for its
performance in the following areas:
*+ Energy Savings
+ Affordability
*+ Buildability
+ Durability
+ Healthy Indoor Environment
The high performance builders profiled in the case studies found below the interactive box show just a few sund below the interactive box show just a few found below the interactive bax show just a few elow the interactive box show just a few
examples of the hundreds of ways a builder can meet the premium levels of energy savings Building America zmium levels of energy savings Building America emium levels of energy savings Building America evels of energy savings Building America
sirives for, while qualifying for the ZERH. Print the Cplimized Solufion for the Cold Climate T . Solution for the Cold Climate % . Ed Solution for the Cold Climate ) . on for the Cold Climate 9.
Energy Savings = Thermal Enclosure | HVAC System Efficient Components System Efficient Components System | Efficient Components N Efficient Components
Measure Performance Options Options Options
‘Water Heating EF 02 + (3as Tankless Direct Vent Gas Fumace = Unvented Attics
+ Heat Pump Water Heater w - Spray Foam on Underside of - —
« Solar Air-Source Heat Pump Roof (IECC 2008)
- Solar Plumbing and Wiring -cothermal Heat Pum - Spray Foam and Permeable
Chase Ductless Mini-Split Heat Pump Insulation mEnergystar V3
= Architectural Drawings = Above Deck Rigid Insulation
= Utility Room Space Air-Source Heat Pump/Air = SIP Roof W zero Energy Ready
= Mounting Surface for Pumps Conditioner - Viented Attic i
 Solar Thennal Bypass Vave - othomel Heat Puy Blown-in Insulation mBuikiing America’
o N = - uilding America’s
+ Hot Water Distribution Ductless Mini-Split Heat Pump - Batt Insulation Optimized Solution
_ for New Homes
= Core Plumbing
- Demand Plumbing Exhaust-Cnly Ventilation
Supply-Only Ventilation = Advanced Framing
Balanced Ventilation - Insulated Corners
Lightin ENERGY STAR « Hi i T
anting High Efficacy Lighting . Insulated Headers
= Compact Florescent (CFL) = Insulated Interior/Exterior Wall  Greenwich_Connecticut ™ (1 ue)
= Light Emitting Diode (LED) Intersections -
= Single-Wall Cavity Insulation
. Brs, Old Greenwich, Connecticut T (1 MB)
Appliances ENERGY STAR . = -
Clothes Washar gpmy anm 4 Permeat that scored HERS 42 withaut P\ o
* Clothes Dryer Venfin g P2y Foam and Permeable d wlls with R-24 blown cellulose plus R-7 5
= Dishwasher Insulation attic, R-13 closed-cell spray foam under the
* Refrigerator ch CT, that scored HERS 42 without P or = Exterior Rigid Insulation =nd radiant floor heat.
d framed walls with R-24 blown celluloze plus R-7.5 = Double-Wall Cavity Insulation
i Devens. M husetts T
Exhaust Fans ENERGY STAR + Indivicual Room pamed i, R-13 closed.cell spray foam under the {8, 1o a5 g et MR 2
i - ond radiant floor hest Insulated Concrete Walls
= Kitchen Exhaust
= Bathroom Exhaust e Loen
= Water Managed Foundation scored HERS 24 without P or HERS -21
+ Central Exhaust LA Managed Foundation e
= Exterior Rigid Foundation Insulation i a:“{"'_';h Re&7 b“’_"‘: ce""b‘:e' plus
. = Interior Foundation Insulation e Pe-panewindoes, snd -
Ceiling Fans ENERGY STAR . ENERGY STAR Cailna Fans & that scored HERS 34 without P or HERS -21
alls, a vented attic with R-57 blown cellulose, plus = Rigid Foam Board Insulation
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Create Code Official Agreements e R [N
with BASC Code Briefs ENERGY | renewable Energy

us serxruewtor | Engray EAf

ENERGY | renewabie Energy Login | Register

Building America Solution Center Enter your keywroros [{oY]
Menu Welcome to our new homepage! The Building America Solution Center provides access to expert information on hundreds of high-performance
Sonifion Cemter Home construction lOpIéS. including air sealing and insulation, HVAC components, windows, indoor sir quality, and much more. Click on the links below to
explore the Solution Center.
Help
FIND PROGRAMS & GUIDES
Code Briefs CURRENT SELECTION
The intent of Building America’s Code Compliance Briefs are to provide code-related information about 31 Code Briefs
Building America's research, best practices, and new innovations to help ensure that the measures will be
accepted as being in compliance with the code. Providing notes for code officials on how to plan review and
conduct field inspections can help builders or remodelers with proposed designs and provide jurisdictional FILTER BY TOPIC @
officials with information for acceptance. Providing the same information to all interested parties (e.g, code
officials, builders, designers, etc)) is expected to result in increased compliance and fewer innovations being
questioned at the time of plan review and/or field inspection
FILTER BY CLIMATE ZONE (&)
Air Sealing and Insulating Attic Knee Walls - Code Compliance Brief
Air sealing and insulating attic knee walls to code.
. X X . i FILTER BY BASC ®
Air Sealing and Insulating Common Walls (Party Walls) in Multi-Family Buildings - Code KEYWORDS
Compliance Brief
Publication Date: May, 2016
The intent of this brief is to provide code-specific information about air sealing and insulating common walls in multi-
family buildings to help ensure that the measures will be accepted as being in compliance with the code. Providing the
same information to all interested parties (e.g, code officials, builders, designers, etc.) is expected to result in increased
compliance and fewer innovations being questioned at the time of plan review and/or field inspection.
Air Sealing and Insulating Garage Walls - Code Compliance Brief Code Briefs
This brief provides an overview of the 2008 through 2015 IRC/IECC code requirements related to air sealing and
insulating attached garage walls.
Bathroom Fan Ratings - Code Compliance Brief
If the bathroom fan is part of the whole-house mechanical ventilation system (WHMV), there are code provisions that
should be verified during plan review and field inspection depending upon codes enforced in your jurisdiction.
B " As a community driven tool, we welcome your comments =3 on how to continuously improve the Solution
4

Center. If you are interested in submitting content, please become a registered user and see the criteria for

submissions.
U.S. Department of Energy
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Buried Ducts in Vented Attics in Hot-humid and Mixed-humid Climate
Zones - Code Compliance Brief

Overview:

The intent of this brief is to provide code-related information about buried ducts in vented attics to help ensure that the
measure will be accepted as being in compliance with the code. Providing notes for code officials on how to plan review and
conduct field inspections can help provide jurisdictional officials with information for acceptance. Providing the same
information to all builders, designers, and others is expected to result in increased compliance and fewer innovations being
questioned at the time of plan review and/or field inspection.

Ducts buried in the insulation of vented attics in hot-humid and mixed-humid climates are not addressed in the
International Energy Conservation Code (IECC) or International Residential Code (IRC). This measure is an
identified code barrier because it is not discouraged or encouraged by the recent model codes (IECC/IRC). This
measure has been researched (successfully installed, tested, and monitored) and found to be nearly as effective
as requiring that ducts be installed in conditioned spaces (inside the building thermal envelope[l] or inside the air
barrier). This alternative method is endorsed by Building America has been submitted to the International Code
Council (ICC) as a proposed code change for the 2018 IECC/IRG code cycle. The “measure/alternative method” of
the study was based on R-8 duct insulation. The proposed code changes require a higher level of duct insulation

id and mixed-humid climates.

Buried ducts in vented attics, provide a cost-effective, energy-efficient alternative solution to installing ducts
inside conditioned space. This is particularly useful for avoiding challenges resulting from many house
configurations, including single-story, slab-on-grade, and two-story houses with complicated framing or open
floor plans. Adapting house designs with standard interior ducts may require the addition of duct chases,
dropped ceilings, soffits, or floors.

fan is part of the whale-house mechanical ventilation system (WHMV), there are cade pravisions that should Heat Pumps (2)

Buried Ducts in Vented Attics in Hot-humid and Mixed-humid Climate Zones - Code Compliance Brief

fan review and field inspection depending upon codes enforced in your jurisdiction. Heating (3)

HVAC Equipment (3)

Show more

Publication Date: May, 2016

The intent of this brief is to provide code-related information about buried ducts in vented attics to help ensure that the

messure will be accepted as being in compliance with the code. Providing notes for code officials on how ta plan review and

conduct field inspections can help provide jurisdictional officials with information for acceptance. Providing the same

information ta all builders, designers, and others is expected to result in increased compliance and fewer innovations being

questioned at the time of plan review and/or field inspection.

Continugus Insulation - Cladding/Furring Attachment - Code Compliance Brief
Guidance is needed for code-compliant installations of various cladding materials when installed over thicker foam sheathing

also known as insulated sheathing or continuous insulation (c.i).

Controlling Moisture in Unvented Attics - Code Compliance Brief

Publication Date: May, 2017
The intent of this brief is to provide code-related infarmation about contralling moisture in unvented attics by installing a

vapor diffusion part/vent that would convey water vapor from an unvented attic to the outside when air-permeable insulation

Market
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Thank you!

Chrissi Antonopoulos
Chrissi.Antonopoulos@pnnl.gov
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