EC64-07/08, Part I
IRC R202 (New), N1102.4.2 (New), Table N1102.4.2 (New), N1102.4.3 (New), N1103.6
(New)

Proposed Change as Submitted:

Proponent: Craig Conner, Building Quality, representing himself

PART Il - IRC

Add new text and table as follows:

SECTION R202
GENERAL DEFINITIONS

AIR BARRIER. Material(s) assembled and joined together to provide a barrier to air leakage through the building
envelope. An air barrier may be a single material, or a combination of materials.

N1102.4.2 Air sealing and insulation. Building envelop air tightness and insulation installation shall be
demonstrated to comply with one of the following options given by Section N1102.4.2.1 or N1102.4.2.2:

N1102.4.2.1 Testing option. Tested air leakage is less than 7 ACH when tested with a blower door at a pressure
of 50 pascals. Testing shall occur after rough in and after installation of penetrations of the building envelope,
including penetrations for utilities, plumbing, electrical, ventilation, and combustion appliances.

During testing:

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

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

3. Interior doors shall be open;

4, Exterior openings for continuous ventilation systems and heat recovery ventilators shall be closed and
sealed;

5. Heating and cooling system(s) shall be turned off;

6. HVAC ducts shall not be sealed; and

7. Supply and return registers shall not be sealed.

2. Visual inspection option: The items listed in Table N1102.4.2, applicable to the method of construction, are
field verified. Where required by the code official, an approved party independent from the installer of the
insulation, shall inspect the air barrier and insulation.

(Renumber subsequent sections)

TABLE N1102.4.2
AIR BARRIER AND INSULATION INSPECTION

COMPONENT CRITERIA
Air barrier and thermal | Exterior thermal insulation is installed in substantial contact and continuous
barrier alignment with building envelope air barrier.

Breaks or joints in the air barrier are filled or repaired.

Air permeable insulation is not used as a sealing material.

Ceiling / attic Air barrier in any dropped ceiling / soffit is substantially aligned with insulation and
any gaps are sealed.

Attic access (except unvented attic), knee wall door, or drop down stair is sealed.

Walls Corners and headers are insulated.
Junction of foundation and sill plate is sealed.
Windows and doors Space between window/door jambs and framing is sealed.
Rim joists Rim joists are insulated and include an air barrier.
Floors (including above | Insulation is installed to maintain permanent contact with underside of subfloor
garage and decking.
cantilevered floors) Air barrier is installed at any exposed edge of floor.
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COMPONENT

CRITERIA

Crawlspace walls

Insulation is permanently attached to walls.
Exposed earth in unvented crawlspaces is covered with class | vapor retarder with

overlapping joints taped.

Shafts, penetrations

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

unconditioned space are sealed.

Narrow cavities

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

Garage separation

Air sealing is provided between the garage and conditioned spaces.

Recessed lighting

Recessed light fixtures are airtight, IC rated, and sealed to drywall. Exception--
fixtures in conditioned space.

Plumbing and Wiring

Insulation is placed between outside and pipes. Batt insulation is cut to fit around

wiring and plumbing, or sprayed/blown insulation extends behind piping and wiring.

Shower / tub on
exterior wall

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

Electrical / phone box

Air barrier extends behind boxes or air sealed type boxes are installed.

on exterior walls

Common wall

Air barrier is installed in common wall between dwelling units.

HVAC register boots

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

drywall.

Fireplace

Fireplace walls include an air barrier.

N1102.4.3 Fireplaces. New wood-burning fireplaces shall have gasketed doors and outdoor combustion air.

(Renumber subsequent sections)

Reason: This proposal is intended to reduce the energy lost to infiltration and to improve insulation installation. The details that seal against
air infiltration also tend to benefit the thermal integrity of the wall, and vise versa. The energy code requirements for infiltration control have
changed little in the last 15 years, except for the addition of recessed lighting specifications. This would be a substantial change that would
lead to significant energy savings.

In principal there are no infiltration leaks. Everything is supposed to be sealed. The IECC and IRC both specify “all joints, seams and
penetrations”, add a list of specific items, and to cover anything that was missed include “other sources of infiltration” are to be “sealed with
an air barrier material ...” (IECC 402.4.1, IRC N1102.4.1). In practice energy losses from infiltration are large. Infiltration is 16% of the
cooling load and 28% of the heating load (2006 Buildings Energy Data Book). Others have higher estimates of infiltration energy loads.

Air infiltration requires air movement. Controlling air means enclosing air, eliminating big holes and paying attention to important
details. This proposal includes two methods for showing a home includes at least a moderate level of air control. The first option is a
“blower door” test, a house pressurization test with a specified a maximum air leakage. The maximum is 7 ACH50, or 7 Air Changes per
Hour at 50 pascals. The ACH50 is a common measurement made where doing air infiltration tests and therefore a reasonable metric for use
in the code. ACH50 can be roughly translated into “natural air changes” by dividing by 20. Therefore the 7 ACH50 translated into a natural
air change rate of 0.35.

The second option is a visual inspection of many air sealing elements and items that relate to the quality of insulation installation. Most
of the items listed in the visual inspection are already in code, this adds a specific requirement to inspect for them as a way of showing
compliance with the air-sealing requirement. Two examples of existing requirements specified for inspection in the table-- the 2006 IRC
(N1102.4) and IECC (402.4) specify “The building thermal envelope shall be durably sealed to limit infiltration.”, which covers most of the
items in the table. Many items are covered explicitly, either on the list of items in IRC Section N1102.4 and IECC Section 402.4, or explicitly
in another section. An example of a section with explicit requirements would be the IECC Section 402.2.5 and IRC Section N1102.2.5 both
require insulation to “maintain permanent contact with the underside of the subfloor.”

This proposal adds a requirement for better performing fireplaces, including gasketed doors and outside combustion air, both for the
energy savings and the indoor air quality. It also adds a definition of “air barrier”, principally to make it clear that an air barrier can be a
combination of materials, rather

Measured data shows a wide variation in the air tightness of individual homes. The biggest effect of this proposal would be to improve
the underperforming half of new homes. (Nevada Study, Page 32; Washington State Study, Page 11; Wisconsin Study, Page 30) A
secondary effect would be to improve the air sealing in most homes due to the increased attention to the important areas. Improved air
sealing and better insulation installation is also likely to increase comfort, for example decreasing cold spots; and to improve the structures
resistance to moisture problems.

The cost for a blower door test varies from about $200 to perhaps $400. The energy savings from reduced infiltration is harder to
estimate. As noted already, summaries of infiltration measurements show large variations in the infiltration rates for actual homes, for
example a study of infiltration measurements (LBNL study, page 2) showed the standard deviation in “normalized leakage area”, which
relates directly to infiltration, was almost as big as the mean; therefore bringing the high infiltration homes down to average would be
significant by itself. The same study compared conventional new homes to energy efficient new homes and showed that reductions in air
leakage of 40-50% are common in energy efficient homes (LBNL study, page 6). Based on the range of infiltration seen in new housing and
the large reduction in infiltration in energy efficiency programs, it seems reasonable to estimate that this code change could produce a 20-
30% the reduction in air infiltration rates with a similar reduction in energy costs for infiltration.

Bibliography
David Hales. Washington State University Extension Energy Program. December 2001. Washington State Energy Code Duct Leakage Study
Report. WSUCEEPO01105. Olympia, WA.

Michelle Britt, Eric Makela. Britt/Makela Group. June 2003. Final Report — Volume I, In-Field Residential Energy Code Compliance
Assessment and Training Project. Nevada State Office of Energy.
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Owner-Occupied Homes Volume 2: Data Book. Research Report, 199-2

Max Sherman and Nance Matson. March 2002. Air Tightness of New U.S. Houses:
A Preliminary Report. LBNL-48671. Lawrence Berkeley National Laboratory (LBNL)
Berkeley, CA

US DOE. September 2006. 2006 Buildings Energy Data Book.
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Cost Impact: The code change proposal will increase the cost of construction.

PART Il - IRC
Committee Action: Disapproved

Committee Reason: This proposal would make it extremely difficult or impossible to achieve 7 ACH with a blower door test after rough in.
The issue of air quality needs to be considered. The test method is not stated. The visual option would require returning to the site 5 or 6
times or obtain a third party and would be added expense for the local jurisdiction.

Assembly Action: None
Individual Consideration Agenda

This item is on the agenda for individual consideration because public comments were submitted.
Public Comment 1:

Craig Conner, Building Quality, representing himself, requests Approval as Modified by this Public
Comment.

Modify proposal as follows:

TABLE N1102.4.2,
AIR BARRIER AND INSULATION INSPECTION

Air barrier and thermal barrier Exterior thermal envelope insulation for framed walls is installed in substantial contact and
continuous alignment with the building envelope air barrier.

Remainder of table is unchanged.
(Portions of proposal not shown remain unchanged)

Commenter's Reason: Jurisdictions legitimately expect the I-codes to be an internally consistent family of model codes that they can use
as the foundation for their own building code. This change is one of a series of changes intended to correct a large number of
inconsistencies in the residential energy requirements in the IECC and IRC. Greater detail is provided in the reason statements for EC6 and
REG.

EC64 alignment: EC64 was Approved as Modified in the IECC and Disapproved in IRC. To realign the two codes, EC64 in the IRC should
be Approved as Modified by the IECC committee.

EC64 content: EC64 adds requirements for air sealing and quality of insulation installation. It requires residences to be tested for air
tightness test or have a visual inspection for a list of items. This represents a moderate beginning towards achieving energy savings from
improved air sealing and better installation of insulation. The energy efficiency available from improved air sealing and better installation of
insulation is more than is available through increased R-value. Incremental quality is more important and incremental quantity.

In principal air sealing and proper installation of insulation is required in code; however, in practice these are not effectively implemented.

EC64 requires gasketed fireplace doors and external combustion air for fireplaces. US Department of Energy states that a traditional
“fireplace is one of the most inefficient heat sources you can possibly use.” The California Energy Commission agrees that “Traditional
fireplaces are an energy loser - it's best not to use them because they pull heated air out of the house and up the chimney.” Gasketed doors
and external combustion air will greatly improve fireplace performance.

1 http://www1.eere.energy.gov/consumer/tips/fireplaces.html
2 http://www.consumerenergycenter.org/tips/winter.html

Public Comment 2:

Brian Dean, ICF International, representing the Energy Efficient Codes Coalition; Bill Prindle, Energy
Efficient Codes Coalition; Jeff Harris, Alliance to Save Energy; Steven Rosenstock, Edison Electric
Institute, Harry Misuriello, American Council for Energy Efficient Economy, request Approval as Modified
by this Public Comment.
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Modify proposal as follows:

SECTION R202
GENERAL DEFINITIONS

AIR BARRIER. Material(s) assembled and joined together to provide a barrier to air leakage through the building envelope. An air barrier

may be a single material, or a combination of materials.

N1102.4.2 Air sealing and insulation. Building envelope air tightness and insulation installation shall be demonstrated to comply with ene-
of the following eptiens-given requirements established by Section N1102.4.2.1 er and N1102.4.2.2:

N1102.4.2.1 Performance Ftesting option. Building envelope tightness and-insulation-instaliation shall be considered-acceptable-when
tested to have an air leakage is less than 0.00036 SLA 7ACH when tested with a blower door at a pressure of 50 pascals_(0.2 inch w.g.).
Testing shall occur any time after rough in and after installation of penetrations of the building envelope, including penetrations for utilities,
plumbing, electrical, ventilation, and combustion appliances_and sealing thereof. Where required by the code official, an approved party
independent from the builder shall conduct the building envelope tightness test. A written test report showing compliance shall be provided to

the code official.

During testing:

OORWN =

Exterior windows and doors, fireplace and stove doors shall be closed, but not sealed;
Dampers shall be closed, but not sealed; including exhaust, intake, makeup air, back draft, and flue dampers;
Interior doors connecting conditioned spaces shall be open; doors connecting to unconditioned spaces closed but not sealed;

Exterior openings for continuous ventilation systems and heat recovery ventilators shall be closed and sealed;
Heating and cooling system(s) shall be turned off;
HVAC duct_s systems shall net be sealed; and Z—Ssupply and return registers shall not be sealed.

402.4.2.2 Vlsual |nspect|on eguwement ephen— BU|Id|ng envelope t{ghtnes&and insulation installation shall be

considered-acceptable-
e field verified to meet the criteria in Table N1102.4.2.

Where required by the code official, an approved party mdependent from the bunder and the installer of the insulation, shall inspect the-air-
barrier-and insulation;_in such case, a written inspection report, including a checklist demonstrating compliance shall be provided to the code

official before interior finish materials are applied.

(Renumber subsequent sections)

TABLE N1102.4.2
AIR-BARRIER-AND INSULATION INSPECTION

COMPONENT

CRITERIA

Airbarrierand-tThermal barrier

Exterior thermal envelope insulation for framed walls is installed in
substantial contact and continuous alignment with building envelope
air barrier.

ioi j j j i j O
B!_ea;sejg ts_ tl e_a_ba erare-filled-o epa ed ol

Ceiling / attic Air barrier in any dropped ceiling / soffit is substantially aligned with
insulation and-any-gaps-are-sealed.

Walls

Rim joists Rim 10|sts are |nsu|ated and mclude an air barrler

Floors (including above garage and cantilevered floors)

Insulation is installed to maintain permanent contact with underside of
subfloor decking.

Crawlspace walls

Insulation is permanently attached to walls.
E . ) . |
FetaFd-er—WKh—GVeﬂa-pplﬂg—]Olﬂt—S—taped—‘ j iof O

Shafts;-penetrations-

3 g 7

. 4 ot

Narrow cavities

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

Garage separation

Air sealing is provided between the garage and conditioned spaces.

Recessed lighting

Recessed light fixtures are airtight, IC rated, and sealed to drywall.

Plumbing and Wiring

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

Shower / tub on exterior wall

Showers and tubs on exterior walls have insulation-and-an-air-barrier-

Eloc . |

Common-wall-

HVAC register-boots-

Fireplace-

634
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N1102.4.3 Fireplaces. New wood-burning fireplaces shall have gasketed doors and outdoor combustion air.

(Renumber subsequent sections)

Commenter's Reason: Properly controlling air leakage and properly installing insulation are both critical to achieve more energy savings in
homes. In particular, reasonable control of air leakage can have an enormous positive effect on building energy efficiency. Since the builder
is already required to properly install insulation and seal the building, the only true incremental cost is the cost of testing and inspection. This
cost is fairly small compared to the benefits of proper sealing and insulation of the home.

EC64 as written (and modified by the IECC Code Development Committee) improves existing code language by setting out clear steps for
inspection and offers a testing option for air leakage. EC64 is an improvement over the existing code and the EECC supported it before the
IECC Code Development Committee, in lieu of our own air leakage/sealing proposal.

However, we are submitting this public comment with a proposed modification because we believe that this proposal can be substantially
improved. For example, while the testing option as written will address air leakage, it does not address proper insulation installation. On the
other hand, the inspection option does not guarantee reduced air leakage; the only way to guarantee it is to require testing.

In order to address these important issues, the proposed modification does the following:

1.  Makes both testing (with a written report) and a more limited visual inspection required;

2. Permits the code official to require independent testing and inspection with written reports;

3. Reduces the burden on code officials by reducing their inspection requirements by eliminating those requirements no longer
necessary as a result of the test;

4.  Allows the infiltration testing to be done “any time after rough in” to alleviate concerns about timing of sealing holes and infiltration
testing.

5. Makes the infiltration testing units consistent with other infiltration units in the IECC with Specific Leakage Area (SLA) and
improves the testing protocol; and

6. Removes the exception for recessed lights that penetrate into spaces that can be interpreted as “conditioned”, such as spaces
between the ceiling and floor.

These changes will make this code change more enforceable and an improvement in energy efficiency over the language in the original
proposal.

Public Comment 3:

Ronald Majette, U.S. Department of Energy, requests Approval as Modified by this Public Comment.

Modify proposal as follows:

SECTION R202
GENERAL DEFINITIONS

N1102.4.2 Air sealing testingand-insulation-Buildi ‘ -t

N1102.4-2.1 Testing-option—Building envelope tightness and-insulation-installation-shall be considered-acceptable-when-tested-airleakage-
is-less than or equal to 7 ACH when tested with-a-blower-doer at a pressure of 50 pascals. Testing shall occur any time after rough in and

after installation of penetrations of the building envelope, including penetrations for utilities, plumbing, electrical, ventilation, and combustion
appliances.

During testing:

Exterior windows and doors, fireplace and stove doors shall be closed-but-netsealed;

Dampers shall be closed;-but-nretsealed; including exhaust, intake, makeup air, back draft, and flue dampers;
Interior doors shall be open;

Exterior openings for continuous ventilation systems and heat recovery ventilators shall be closed-and-sealed;
Heating and cooling system(s) shall be turned off;_and

HVAC dusts-shallnot-be-sealed-and

NookrwNn=

supply and return registers shall be opennet-be-sealed.
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HVAC register-boots-

Fireplace-

N1102.4.3 Fireplaces. New wood-burning fireplaces shall have gasketed doors and outdoor combustion air.

N1103.7 Ventilation fans. Bathrooms and kitchens shall be provided with ventilation that meets the requirements of Section M1507.3.
Alternately, the code official may approve other means of ventilation.

Commenter's Reason: This proposal is intended to reduce the energy lost to infiltration and to improve insulation installation. The energy
code requirements for infiltration control have changed little in the last 15 years, except for the addition of recessed lighting specifications.
This would be a substantial change that would lead to significant energy savings.

This proposal differs from the original proposal approved by the IECC committee by deleting the visual inspection option and requiring
pressure testing of the building envelope. It is difficult to impossible to accurately check for all sources of potential leakage by visual
inspection. Pressure testing is the only way to ensure an adequate level of sealing.

The proposal addresses all the reasons for disapproval provided by the IRC committee:

“This proposal would make it extremely difficult or impossible to achieve 7 ACH with a blower door test after rough in”’. The proposal clarifies
that the test can occur any time after rough in. Once the house is completed and all penetrations are sealed, the 7 ACH rate is not only
possible, but is very reasonable. “The issue of air quality needs to be addressed.” The proposal now requires kitchen and bathroom
ventilation as specified in the IRC. “The test method is not stated”. We believe the test method is adequately specified. “Blower door”
envelope pressure tests have been widely used in Energy Star Homes for many years. “The visual option would require returning to the site
5 or 6 times or obtain a third party and would be added expense for the local jurisdiction.” The revision of the original proposal deletes the
visual inspection option. The envelope pressurization test only needs to occur once.

In principal there are no infiltration leaks. Everything is supposed to be sealed. The IECC and IRC both say “all joints, seams and
penetrations”, add a list of items, and to cover anything that was missed include “other sources of infiltration” are to be “sealed with an air
barrier material ...” (IECC 402.4.1, IRC N1102.4.1). In practice energy losses from infiltration are large. Infiltration is 16% of the cooling load
and 28% of the heating load (2006 Buildings Energy Data Book). Others have higher estimates.

Air infiltration requires air movement. Controlling air means enclosing air, eliminating big holes and paying attention to important details.
This proposal requires a “blower door” test, a house pressurization test with a specified a maximum air leakage. The maximum is 7 ACH50,
or 7 Air Changes per Hour at 50 pascals. The ACH50 is a common measurement made where doing air infiltration tests and therefore a
reasonable metric for use in the code. ACH50 can be roughly translated into “natural air changes” by dividing by 20. Therefore the 7 ACH50
translated into a natural air change rate of 0.35.

This proposal retains proposed requires approved by the IECC committee for better performing fireplaces, including gasketed doors and
outside combustion air, both for the energy savings and the indoor air quality. It also retains specifies kitchen and bathroom ventilation fans
specified in the IRC for air quality.

Measured data shows a wide variation in the air tightness of individual homes. The biggest effect of this proposal would be to improve the
underperforming half of new homes. (Nevada Study, Page 32; Washington State Study, Page 11; Wisconsin Study, Page 30) A secondary
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effect would be to improve the air sealing in most homes due to the increased attention to the important areas. Improved air sealing and
better insulation installation is also likely to increase comfort, for example decreasing cold spots; and to improve the structures resistance to
moisture problems.

The cost for a blower door test varies from about $200 to perhaps $400. The energy savings from reduced infiltration is harder to
estimate. As noted already, summaries of infiltration measurements show large variations in the infiltration rates for actual homes, for
example a study of infiltration measurements (LBNL study, page 2) showed the standard deviation in “normalized leakage area”, which
relates directly to infiltration, was almost as big as the mean; therefore bringing the high infiltration homes down to average would be
significant. The same study compared conventional new homes to energy efficient new homes and showed that reductions in air leakage of
40-50% are common in energy efficient homes (LBNL study, page 6). Based on the range of infiltration seen in new housing and the large
reduction in infiltration in energy efficiency programs, it seems reasonable to estimate that this code change might produce a 10-30% the
reduction in air infiltration rates with a similar reduction in energy costs for infiltration.

References:

David Hales. Washington State University Extension Energy Program. December 2001. Washington State Energy Code Duct Leakage Study
Report. WSUCEEP01105. Olympia, WA.

Michelle Britt, Eric Makela. Britt/Makela Group. June 2003. Final Report — Volume I, In-Field Residential Energy Code Compliance
Assessment and Training Project. Nevada State Office of Energy.

Scott Pigg and Monica Nevius. Energy Center of Wisconsin. November 2000. Energy and Housing in Wisconsin: A Study of Single-Family
Owner-Occupied Homes Volume 2: Data Book. Research Report, 199-2

Max Sherman and Nance Matson. March 2002. Air Tightness of New U.S. Houses:

A Preliminary Report. LBNL-48671. Lawrence Berkeley National Laboratory (LBNL) Berkeley, CA

US DOE. September 2006. 2006 Buildings Energy Data Book.
http://buildingsdatabook.eren.doe.gov/

Final Action: AS AM AMPC D

EC65-07/08, Part |
402.4.3, 502.4.7

NOTE: PART Il DID NOT RECEIVE A PUBLIC COMMENT AND IS ON THE CONSENT AGENDA. PART Il IS
REPRODUCED FOR INFORMATIONAL PURPOSES ONLY FOLLOWING ALL OF PART I.

Proposed Change as Submitted:

Proponent: Lawrence Brown, CBO, National Association of Home Builders (NAHB)
PART |- IECC

Revise as follows:

402.4.3 (Supp) Recessed lighting. Recessed luminaires installed-in that penetrate the building thermal
envelope shall be sealed to limit air leakage between conditioned and unconditioned spaces, Al-Recessed-
luminaires and shall be 1C-rated-and labeled as meeting ASTM E 283 when tested at 1.57 psi (75 Pa) pressure
differential with no more than 2.0 cfm (0.944 L/s) of air movement from the conditioned space to the ceiling
cavity. Recessed luminaires in contact with insulation shall be listed and labeled as IC-rated. Al Recessed-

502.4.7 (Supp) Recessed lighting. Recessed luminaires installed-in that penetrate the building thermal envelope
shall be sealed to limit air leakage between conditioned and unconditioned spaces, Al-Recesseduminaires and shall
be IC-rated-and labeled as meeting ASTM E 283 when tested at 1.57 psi (75 Pa) pressure differential with no more
than 2.0 cfm (0.944 L/s) of air movement from the conditioned space to the ceiling cavity. Recessed luminaires in

contact W|th insulation shaII be Ilsted and Iabeled as IC rated AH—Reeesse%mnmes—shaH—be—sealedwﬂq—a—gasket

Reason: To provide consistency between the IECC and the IRC for luminaries that penetrate the building thermal envelope.

Cost Impact: The code change proposal will increase the cost of construction.

PART I -IECC
Committee Action: Disapproved
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Committee Reason: The committee believed that the language of the standard could be construed to mean that no IC rating is required for
cans that penetrate the ceiling membrane.

Assembly Action: None
Individual Consideration Agenda

This item is on the agenda for individual consideration because a public comment was submitted.
Public Comment:

Lawrence Brown, CBO, National Association of Home Builders, requests Approval as Submitted.

Commenter’s Reason: Simply, the purpose of this Proposal is to reword the text to provide clear and enforceable language as to the
application of this provision for the installation of “ALL” recessed lighting fixtures. The reason the wording of the original text stood out to me
is because | started out in this business as an electrical inspector. Looking at the Code Committee’s statement that, “The committee
believed that the language of the standard could be construed to mean that no IC rating is required for cans that penetrate the ceiling
membrane.” goes directly to the reason for the need of the rewording. The second sentence of this provision states that “All Recessed
luminaires and shall be IC-rated...” Those who work in the energy arena need to understand the difference between an IC rated fixture and
a NON-IC rated fixture. Most importantly, the “IC” rating has nothing to do with energy conservation. It is a concern of the electrical
installation.

If a light fixture is intended for direct contact with insulation, it requires an IC rating (IC stands for Insulated Contact). An IC rated fixture
must be approved for zero clearance insulation cover by a NRTL such as Underwriters Laboratory. If a light fixture is to be installed in a
space that does not contain insulation, a NON-IC rated fixture can be used (NON-IC stands for NON Insulated Contact). Though, if insulation
is present in an application where a NON-IC rated fixture is used, a minimum 3” clearance is required between all sides of the fixture, and no
insulation may be present across the top of the installed fixture. By maintaining these clearance requirements, overheating should not be an
issue according to testing conducted on the fixture.

As currently written, this provision requires an IC rated fixture, even in those interior ceilings and walls where insulation contact is not a
consideration. If you look closely at the changes shown in the original proposal, the application of recessed fixtures that “penetrate” the
thermal envelope will still need to comply with the stated requirements of ASTM E 283. Furthermore, the proposed change clearly points out
that only those recesses fixtures in contact with insulation will need to be IC rated, the same as is required by the NEC.

Final Action: AS AM AMPC D

NOTE: PART Il REPRODUCED FOR INFORMATIONAL PURPOSES ONLY — SEE ABOVE
EC65-07/08, PART Il — IRC BUILDING/ENERGY
Revise as follows:

N1102.4.3 Recessed lighting. Recessed luminaires installed-in that penetrate the building thermal envelope shall be
sealed to limit air leakage between conditioned and unconditioned spaces, by-being: and shall be labeled as meeting
ASTM E 283 when tested at 1.57 psi (75 Pa) pressure differential with no more than 2.0 cfm (0.944 L/s) of air movement
from the conditioned space to the ceiling cavity. Recessed luminaires in contact with insulation shall be listed and
labeled as IC-rated.

Reason: (Same as Part |)

Cost Impact: The code change proposal will increase the cost of construction.

PART Il - IRC Withdrawn by Proponent
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EC66-07/08
402.6

Proposed Change as Submitted:

Proponent: Lawrence Brown, CBO, National Association of Home Builders (NAHB); Craig Conner, Building
Quality, representing himself; William E. Koffel, PE, Koffel Associates, Inc., representing the Glazing Industry
Code Committee; Vickie J. Lovell, InterCode Incorporated, representing the Association of Industrial Metallized
Coaters and Laminators

Delete without substitution:

Reason (Brown): Limits on fenestration U-factor and SHGC tradeoffs restrict ways by which code compliance can be achieved. By
definition, trade-offs are energy neutral, and do not save energy, so this section is not necessary.

Cost Impact (Brown): Potential cost savings.

Reason (Conner): This section should be deleted because it has proven to be confusing, limits flexibility, and does not save energy. A
similar code change passed the IRC committee in the last code cycle.

This section confuses most code users who often interpret it as another prescriptive code requirement comparable to the more stringent
prescriptive U-factor in Tables 402.1.1 and 402.1.3. | have found this requirement very hard to explain and agree with the IRC committee that
the code would be better if it relied only on the U-factor and SHGC requirements in the main requirements table.

The original intent of this section was to eliminate condensation-prone windows in cold climates. The market is already eliminating
condensation-prone windows.

Some common products, such as glass block and garden windows, never meet these “hard limits.” In principle, a calculation or
exemption would be required if more than a small area of these common products are used in new residences. Additions or renovations with
significant areas of these glazing products would be technically illegal unless they include other glazing products, even when the addition or
renovation includes increased efficiency such as improved HVAC efficiency or increased insulation levels.

Cost Impact (Conner): The code change proposal will not increase the cost of construction.

Reason (Koffel): The IECC is intended to provide flexibility to permit the use of innovative approaches and techniques to achieve the
effective use of energy. The sections proposed for deletion not only limit flexibility, they are confusing and do not save energy. Section
N1102.5.1 of the International Residential Code was recommended for deletion by the committee and passed by the members during the
last code cycle.

It should be noted that the performance design still requires one to demonstrate that annual energy cost that is less than or equal to the
annual energy cost of the standard reference design. A true performance approach should not contain limits unless the limits can be justified
as being something that cannot be truly evaluated using the performance approach. It should be noted that the ICC Performance Code for
Buildings and Facilities does not contain such limits with respect to energy efficiency or any other provision. The current limits are similar to
saying that one may use the performance code provided the building is still protected with an automatic sprinkler system.

Cost Impact (Koffel): The code change proposal will not increase the cost of construction and in fact may decrease the cost of construction
by providing additional options.

Reason (Lovell): The U-factor and SHGC cap for fenestration has been deleted in the 2007 Supplement to the International Residential
Code. Eliminating this provision in the code has simplified the process for demonstrating compliance and in doing so allowed more flexibility
in the UA trade-off approach. Unfortunately this artificial cap continues to exist in the International Energy Conservation Code. Those that
argue that the cap is needed claim that builders will install inefficient windows in new homes if this cap is not in place yet they have offered
no technical support for this argument. Also, the envelope provisions in the 2006 IECC have made it very difficult to trade-off non-low E
glazing U-factors in Climate Zones 4 and above. Eliminating the glass area restriction from the IECC has put the emphasis on fenestration
U-factor which typically requires the code user to install a Low E window even using U.S. DOE’s REScheck software or a Section 404
performance based approach.

Those who argue in favor of the window efficiency minimums claim that an unlimited amount of glazing can be installed in any building
therefore certain minimums must be put in place. Technically under Section 404, this assumption is incorrect because a proposed building
with greater than or equal to 18% glass to floor area is now compared to a base case building with 18% glass, making the high glass building
more difficult to comply and essentially placing an energy penalty on these types of buildings.

As with window U-factor, the primary housing markets in Climate Zones 1- 3 are already using low SHGC windows. For example,
housing markets in Southern Nevada, Arizona and Texas have been routinely installed Low E windows to meet the 0.40 SHGC requirements
of the 2003 IECC. This artificial SHGC requirement will have no impact on these markets.

Currently under the 2006 IECC, fenestration SHGC and U-factor are the only two features that have restrictions. Trade-offs are allowed
for all other building envelope features under the Total UA Alternative or the Simulated Performance Alternative even though reduced levels
of insulation in building assemblies will affect the performance of the building. Even California’s Title 24 Energy Code allows unlimited trade-
offs with glazing features under the performance based compliance approach. It is important to note that when a proposal was brought
before the IECC Code Development Committee during the 2004/2005 Cycle that would have placed mandatory minimums on insulation
levels, it was disapproved. One of the reasons for disapproval was that “it would somewhat circumvent the trade off procedure and the
simulated performance methods.”
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Section 402.6 is the remaining confusing provision in an energy code that was drastically simplified in the 2006 version. The language,
as currently in the code, is unenforceable. One must first determine what the term “area weighted average maximum” means and then
determine how to apply this to their design. Separate calculation(s) will then need to be conducted for both the UA trade off approach and
also performance based approach to ensure that the SHGC and U-factor caps are met for both vertical fenestration and skylights.

Finally, this confusing, unenforceable provision restricts product choices for use in the field — which is in conflict with Section 101.3, the
intent of the IECC. The impacts of this provision directly eliminates the use of glazed block as the only window type in small additions in
several climate zones, rather than to “provide flexibility and to permit the use of innovative approaches and techniques”. Fenestration
products, such as glazed block with a U-factor of 0.60 cannot be used in Climate Zones 4 and above as the sole window in a small addition
such as a bathroom unless other windows are installed to meet the weighted average maximum limits.

Cost Impact (Lovell): The code change proposal will not increase the cost of construction.

Committee Action: Approved as Submitted

Committee Reason: The present code language is confusing and it does not allow flexibility in the choice of materials in the thermal
envelope.

Assembly Action: None
Individual Consideration Agenda

This item is on the agenda for individual consideration because a public comment was submitted.
Public Comment:

Brian Dean, ICF International, representing the Energy Efficient Codes Coalition; Bill Prindle, Energy
Efficient Codes Coalition; Jeff Harris, Alliance to Save Energy; Steven Rosenstock, Edison Electric
Institute, Harry Misuriello, American Council for Energy Efficient Economy, requests Disapproval.

Commenter’'s Reason: EC66 should be disapproved. The glazing trade-off maximums currently found in Section 402.6 of the IECC are
simple mandatory measures that ensure that all new homes contain high-quality, cost-effective windows that save energy, resist
condensation in colder climates and block unwanted solar gain in warmer climates. EC66 would take a substantial step backward in energy
efficiency by removing these protections entirely. Without the protection of section 402.6, glazing values could be traded away to levels
unacceptable in modern building practice. For example, without the maximums, cold, uncomfortable windows with high condensation
(including even single pane windows) could be used in colder climates and windows with no solar protection could be used in hot climates.
Given our nation’s high priority for energy efficiency and the low cost (if any) of achieving these maximum values, it is imperative that Section
402.6 remain as currently written in the IECC.

It should be noted that these mandatory maximum values are above the prescriptive values in the code and are, by definition, cost
effective. Even the proponents of EC66 do not claim that these requirements fail a cost-benefit test — instead, they claim that the
requirements may not be necessary because the market may achieve the same results without them, and that these maximums limit
flexibility and are confusing. These claims are not well-supported and are refuted by actual experience.

First, the ability of the market to produce a house that will meet minimum code requirements does not justify the elimination of code
requirements. In fact, it reinforces the value of having such code requirements in the first place. For example, now that all new homes
contain fire alarms, should that requirement be eliminated from the code? The code plays an important role in shaping the market, and
essential provisions should be maintained even when most of the market comes into compliance. If, as the proponents suggest, the market
already produces homes that meet the fenestration requirement 100%, then there can be no legitimate argument for removing the
maximums.

Second, the current glazing maximums are effective and easy to understand. These requirements have been successfully applied for the
past few years. All states that have already adopted the 2004 or 2006 /ECC have adopted these maximums without amendment. They are
also already seamlessly built into compliance software such as the Department of Energy’s REScheck. Compliance could not be simpler.

Third, the area-weighted average approach embodied in Section 402.6 allows considerable flexibility for builders to install decorative
glass, glass block, and other fenestration products, while maintaining a baseline performance for the home’s overall glazing. In short, not all
products need to individually meet the maximum values, only the area weighted average of all products in the home is required to meet the
maximum. Thus, there is substantial room and flexibility for the builder to utilize products that are exceptions. The caps are modest
numbers that are achievable by most glazing products currently on the market in each climate zone. The IECC currently employs a number
of other mandatory measures (including a mandatory maximum fenestration air leakage number) to ensure that the minimum code house is
reasonably constructed — Section 402.6 is no different.

The maximums are a key safety net and homeowner protection in a code that allows unlimited glazing area in the Prescriptive and Total
UA compliance paths (indeed, the adoption of the maximums in the first place was in part a response to the elimination of glazing restrictions
in 2004). Since the 2004 /ECC, these compliance paths no longer tie the glazing area to the home’s overall energy efficiency requirements.
Instead, the IECC takes a component-based approach and allows envelope-based trade-offs within certain guidelines. EC66 removes the
most important restriction on fenestration trade-offs, and substantially increases the risk that a new home will be built with substandard
windows to the long-term detriment of the homeowner. Given the cost of replacement windows, this is not an easy failure to remedy after the
fact. EC66 provides no basis for concluding that elimination of the maximums without reintroducing glazing limits will not increase energy
use.

Fenestration maximums first appeared in the 2004 version of the IECC/IRC, and have been repeatedly challenged and repeatedly upheld
by the [ECC Committee and the ICC in public comment. Even this time, in a complete reversal of previous actions, the IECC Committee
was split evenly, 7-7, with the chair casting the deciding vote. The Committee only cited a claim that the code language is “confusing and
does not allow flexibility ....” As noted above, these claims are not valid. In upholding and retaining Section 402.6 in previous code cycles,
the Committee stated:
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2006/07 (EC58 and EC59) — “Therefore, the limits are needed to assure that other factors created by windows, such as moisture
condensation and creation of hot spots do not cause a need to adjust the thermostat a great degree.”

2004/05 (EC36) — “There is concern with removing the SHGC requirements in the warmer climate zones. The committee also
supported keeping these values because the performance path can be used to accept other values and products which may not
be possible under the prescriptive path. This limitation was placed in the IECC to help offset the fact that the window area
limitations were eliminated by EC48-03/04 in the last code cycle.

Since this would bring about a radical change in the code, and would risk significant losses in energy efficiency nationwide, we believe that the
fenestration maximums should remain in the code -- the proponents of EC66 simply cannot and do not justify this significant departure from the
current code.

Benefits of Retaining Section 402.6 Fenestration Maximums:

1. Quality Windows, Energy Savings and Peak Demand Savings Nationwide. The fenestration maximums encourage the use of cost-
effective low-e windows nationwide. Efficient windows bring immediate cost savings to the builder who can downsize heating and cooling
equipment, and bring long-term energy savings, greater comfort and reduced condensation for consumers. On a larger scale, because low-
SHGC windows reduce energy consumption during the peak summer months in warmer climates, and low U-Factor windows reduce energy
consumption during peak heating months in colder climates, high-quality windows can help reduce the strain on the electric grid and delay
the need to build peak generation. They will also reduce the need for natural gas and help to reduce the amount of oil that is imported.
Consumers also enjoy the reduced costs that come with economies of scale and market transformation. By avoiding extreme trade-offs of
windows with resulting long-term detriment, fenestration maximums are a critical part of a well-functioning energy code.

The following chart, developed by the U.S. Department of Energy’s Lawrence Berkley National Laboratory (LBNL), which is found on the
Efficient Window Collaborative (EWC) website (www.efficientwindows.org), shows the potential for saving peak demand for different window types.
Window F is the low SHGC, low U-factor window that would satisfy the window maximums across the country (by contrast, window A is a single
pane window). As is readily apparent, improved windows are crucial to lower peak cooling loads and smaller HVAC sizes (with lower costs).
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000 100 200 300 400 500 600

mm a0 W e

0 1 2 3 4 5
Tons of Air Conditioning

2. Improved Condensation Resistance. Window condensation and the associated problems are a function of the window’s U-factor, the
indoor relative humidity, and the outside temperature. Glass with a lower U-factor maintains a higher room-side temperature, which means
the glass can withstand lower exterior temperatures and more interior humidity without attracting condensation. Glass with a high U-factor
will succumb to condensation much more easily. The following chart also provided by LBNL on the EWC website shows the condensation
potential for different window types.
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According to the chart, a typical double-glazed low-e window can withstand a 0 degree outdoor temperature and 60% relative humidity inside
before condensation will begin to collect. By contrast, a regular double-glazed window can only withstand 40% humidity at the same outdoor
temperature. In other words, a low-e window has a 50% more effective ability to resist condensation. A single-glazed low e window is far worse —
it can withstand less than 15% humidity at the same temperature — a virtual guarantee of damaging condensation. The fenestration maximums
substantially reduce the likelihood of condensation in the colder months, enhancing durability and long-term benefits for the homeowner.

3. More Comfortable Homes and Less Energy Use. The energy code revolves around occupant comfort -- any perceived energy savings will
be instantly lost if an occupant is uncomfortable and adjusts the thermostat. Incremental changes in window efficiency can have a
disproportionate impact on occupant comfort because even the most efficient windows are, at best, still only the equivalent of an R-3 wall.
Hot spots created by high solar gain in the summer and cold or drafty glass in the winter months can force an occupant to adjust the
thermostat to compensate (which will increase cooling and heating bills at a time when natural gas costs about $1.20 per therm on the
wholesale market and heating oil costs over $3.60 per gallon wholesale). The charts below, again produced by LBNL and displayed on the
EWC website, show that occupant discomfort can double or triple, depending on the type of glass installed.

For example, the following chart shows the probability of discomfort during winter from poorer windows ranging from over 60% with
single clear and almost 40% with double clear. This risk declines to almost 20% with a low-e window as specified by Section 402.6. This
problem is due to the cold window -- at zero degrees outdoors, the single pane glass is less than 20 degrees on the inside surface, the
double clear glass is slightly over 40 degrees, while the low e glass is approaching 60 degrees. Obviously, the warmer the interior glass
surface, the less likelihood of discomfort.
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Similarly, the following chart shows the probability of discomfort during summer from sunlight and hot glass. The potential comfort problem from
bad windows is even worse in the summer. The summertime probability of discomfort ranges from almost 80% with single clear and over 60%
with double clear declining to almost 20% with windows as specified by Section 402.6.
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In heating-dominated climates, a good low-e window will keep occupants more comfortable during the coldest months. In cooling-dominated
climates, windows with low SHGC will protect against hot spots and occupant discomfort, and will make it less likely that occupants will need to
adjust the thermostat and use more energy.

4. Conclusion. As shown above, the fenestration maximums serve an important role in ensuring residential energy efficiency. We recommend
that EC66 be rejected for the obvious negative impact it would have on the energy efficiency and quality of new homes.

Final Action: AS AM AMPC D
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EC67-07/08
403, 403.1, 403.1.1, 403.2.2, 403.2.3, 403.3, 403.4, 403.5, 403.6, 404.2, Table 404.5.2(1)

Proposed Change as Submitted:
Proponent: Ronald Majette, U.S. Department of Energy

Revise as follows:

SECTION 403
SYSTEMS (Mandatory)

403.1 Controls. (Mandatory) At least one thermostat shall be provided for each separate heating and cooling
system.

403.1.1 Heat pump supplementary heat. (Mandatory) Heat pumps having supplementary electric-resistance
heat shall have controls that, except during defrost, prevent supplemental heat operation when the heat pump
compressor can meet the heating load.

403.2.2 Sealing. (Mandatory) All ducts, air handlers, filter boxes, and building cavities used as ducts shall be
sealed. Joints and seams shall comply with Section M1601.3 of the International Residential Code.

403.2.3 Building cavities. (Mandatory) Building framing cavities shall not be used as supply ducts.

403.3 Mechanical system piping insulation. (Mandatory) Mechanical system piping capable of carrying fluids
above 105°F (41°C) or below 55°F (13°C) shall be insulated to a minimum of R-2.

403.4 Circulating hot water systems. (Mandatory) All circulating service hot water piping shall be insulated to
at least R-2. Circulating hot water systems shall include an automatic or readily accessible manual switch that
can turn off the hot water circulating pump when the system is not in use.

403.5 Mechanical ventilation. (Mandatory) Outdoor air intakes and exhausts shall have automatic or gravity
dampers that close when the ventilation system is not operating.

403.6 Equipment sizing. (Mandatory) Heating and cooling equipment shall be sized in accordance with Section
M1401.3 of the International Residential Code.

404.2 Mandatory Requirements. Compliance with this section requires that the mandatory provisions
identified in Section 401.2 eriteria-of Section-404,-402.4,-402.5,-402.6-and-403-be met. All supply and return
ducts not completely inside the building thermal envelope shall be insulated to a minimum of R-4.

TABLE 404.5.2(1)
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS
BUILDING COMPONENT STANDARD REFERENCE DESIGN PROPOSED DESIGN
A thermal distribution system Same as standard reference
Thermal distribution systems efficiency (DSE) of 0.80 shall be design, except as specified by
applied to both the heating and Table 404.5.2(2)._
cooling system efficiencies. Duct
insulation: From Section 403.2.1.

(Portion of table and footnotes not shown remain unchanged)

Reason: The purpose of this code change is to allow duct insulation to be reduced to R-4 in the simulated performance path. The current
code requires either R-6 or R-8 duct insulation with no possibility for trade-offs. R-4 is a more reasonable mandatory minimum value.

Cost Impact: The code change proposal will not increase the cost of construction.

Committee Action: Approved as Modified
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Modify the proposal as follows:

401.2 Compliance. Projects shall comply with Sections 401, 402.4, 402.5, 402.6 and 463 403.1, 403.2.2, 403.2.3, and 403.3 through 403.6
(referred to as the mandatory provisions) and either:

1. Sections 402.1 through 402.3, 403.2.1, and 404.1 (prescriptive); or
2. Section 404 405 (performance).

403.2.1 Insulation. (Supp) (Prescriptive) Supply ducts in attics shall be insulated to a minimum of R-8. All other ducts shall be insulated to
a minimum of R-6.

Exception: Ducts or portions thereof located completely inside the building thermal envelope.

404.2 Mandatory Requirements. Compliance with this section requires that the mandatory provisions identified in Section 401.2 be met. All
supply and return ducts not completely inside the building thermal envelope shall be insulated to a minimum of R-4 R-6.

Committee Reason: The primary modification to the original proposal was to require a minimum insulation of R-6, instead of the proposed
R-4. The committee agreed with the proponent that a minimum amount of insulation should be specified for the performance path. However,
given that, in the prescriptive path the minimum insulation specified is R-6, the committee was more comfortable with R-6 as opposed to R-4.

Assembly Action: None

Individual Consideration Agenda

This item is on the agenda for individual consideration because a public comment was submitted.
Public Comment:

Larry Williams, Steel Framing Alliance, requests Disapproval.

Commenter’s Reason: The IECC committee approved this as modified. It unnecessarily places restrictions on the use of the simulated
performance alternative option permitted under Section 404 of the code. Section 404 is intended to allow flexibility in meeting the code and
this proposal takes away some of that flexibility. If this is indeed a performance option, then it should set an overall standard for compliance
and not place arbitrary and unnecessary restrictions on the user of this section of the code. It also complicates the code in terms of
enforcement and design when one considers the many other proposals approved by the committee that place further restriction on the
performance option.

A better solution would be to modify the end score required by the simulations than to try to implement piecemeal changes with unknown impact
on the overall building’s performance.

Final Action: AS AM AMPC D

EC68-07/08, Part |
403.1.1 (New)

Proposed Change as Submitted:

Proponent: Thomas D. Culp, Ph.D., Birch Point Consulting LLC
PART |- IECC
Add new text as follows:

403.1.1 Programmable thermostat. At least one thermostat per dwelling unit shall be capable of controlling the
heating and cooling system on a daily schedule to maintain different temperature set points at different times of
the day. This thermostat shall include the capability to set back or temporarily operate the system to maintain
zone temperatures down to 55°F (13°C) or up to 85°F (29°C). The thermostat shall initially be programmed with a
heating temperature set point no higher than 70°F (21°C) and a cooling temperature set point no lower than 78°F

(26°C).

(Renumber subsequent sections)

Reason: This proposal adds a new requirement in residential buildings to provide a programmable thermostat with scheduling and setback
capabilities. These thermostats are now commonplace at any home store. A typical programmable thermostat will add between $20-$40
over the cost of manual thermostats. The U.S. EPA Energy Star website promotes that when used properly, programmable thermostats can
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save about $150/year in energy costs. Even if the actual savings are only a fraction of that amount, the payback period is very short. This
proposal also specifies that the thermostat be initially programmed with heating and cooling temperature set points consistent with the
Energy Star program.

Cost Impact: The code change proposal will increase the cost of construction.

PART | - IECC
Committee Action: Approved as Modified

Modify proposal as follows:

403.1.1 Programmable thermostat. Where the primary heating system is a forced air furnace, at least one thermostat per dwelling unit
shall be capable of controlling the heating and cooling system on a daily schedule to maintain different temperature set points at different
times of the day. This thermostat shall include the capability to set back or temporarily operate the system to maintain zone temperatures
down to 55°F (13°C) or up to 85°F (29°C). The thermostat shall initially be programmed with a heating temperature set point no higher than
70°F (21°C) and a cooling temperature set point no lower than 78°F (26°C).

(Renumber subsequent sections)

Committee Reason: Programmable thermostats represent a good opportunity for energy savings. The modification limits the requirement to
forced air furnaces because the application of this type of requirement is practical with this type of equipment.

Assembly Action: None
Individual Consideration Agenda

This item is on the agenda for individual consideration because public comments were submitted.
Public Comment 1:

Shaunna Mozingo, City of Westminster, CO, representing the Colorado Chapter of the International Code
Council, requests Disapproval.

Commenter’s Reason: Colorado Chapter requests disapproval of Part . EC68 Part Il 07/08 was disapproved by the IRC B/E committee.

The results of the Palm Springs hearings have established Chapter 4 of the IECC and Chapter 11 of the IRC as two separate, distinct sets
of minimum standards for the same structure, while the physical dynamics are the same in both.

Divergent actions on this item will lead to confusion and inconsistency in code enforcement and construction. Conflicting requirements
devalue the benefits of the IRC as an effective stand alone document. When the differences are justified based on technical merit, we can
all readily provide a reasonable explanation and achieve code compliance.

This is one of a series of public comments attempting to bring consistency back to the family of I-codes.

Public Comment 2:
Ken Sagan, National Association of Home Builders, requests Disapproval.

Commenter's Reason: The cost of programmable thermostats varies from $30 to as much as $250 or more, depending on the desired
features. Models that are designed for heat pumps are more expensive due to the need for more complicated controls. Conventional
programmable thermostats are not compatible with heat pumps. When a heat pump is in its heating mode, setting back a conventional heat
pump thermostat can cause the unit to operate inefficiently, thereby canceling out any savings achieved by lowering the temperature setting.

A programmable thermostat will not allow properly sized equipment to recover from a summertime set-up, or winter set-back (quick
cool/heat). Most programmable thermostats are not pre-programmed and only adds confusion for older adults that do not know how to
program a thermostat. Clock type thermostats would not be effective for individuals that work different shift s sometimes called swing shifts
where heating and cooling would be utilized on different schedules each week. This often leads to excessive energy usage rather than
conservation and would defeat the intentions of this proposal.

Final Action: AS AM AMPC D
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EC68-07/08, Part Il
IRC N1103.1.1 (New)

Proposed Change as Submitted:

Proponent: Thomas D. Culp, Ph.D., Birch Point Consulting LLC

PART Il - IRC

Add new text as follows:

N1103.1.1 Programmable thermostat. At least one thermostat per dwelling unit shall be capable of controlling
the heating and cooling system on a daily schedule to maintain different temperature set points at different times
of the day. This thermostat shall include the capability to set back or temporarily operate the system to maintain
zone temperatures down to 55°F (13°C) or up to 85°F (29°C). The thermostat shall initially be programmed with
a heating temperature set point no higher than 70°F (21°C) and a cooling temperature set point no lower than

78°F (26°C).

(Renumber subsequent sections)

Reason: This proposal adds a new requirement in residential buildings to provide a programmable thermostat with scheduling and setback
capabilities. These thermostats are now commonplace at any home store. A typical programmable thermostat will add between $20-$40
over the cost of manual thermostats. The U.S. EPA Energy Star website promotes that when used properly, programmable thermostats can
save about $150/year in energy costs. Even if the actual savings are only a fraction of that amount, the payback period is very short. This
proposal also specifies that the thermostat be initially programmed with heating and cooling temperature set points consistent with the
Energy Star program.

Cost Impact: The code change proposal will increase the cost of construction.

PART Il - IRC
Committee Action: Disapproved

Committee Reason: There is no documented evidence that programmable thermostats save energy.

Assembly Action: None
Individual Consideration Agenda

This item is on the agenda for individual consideration because public comments were submitted.
Public Comment 1:

Craig Conner, Building Quality, representing himself, requests Approval as Modified by this Public
Comment.

Modify proposal as follows:

N1103.1.1 Programmable thermostat. Where the primary heating system is a forced air furnace, at least one thermostat per dwelling unit
shall be capable of controlling the heating and cooling system on a daily schedule to maintain different temperature set points at different
times of the day. This thermostat shall include the capability to set back or temporarily operate the system to maintain zone temperatures
down to 55°F (13°C) or up to 85°F (29°C). The thermostat shall initially be programmed with a heating temperature set point no higher
than 70°F (21 °C) and a cooling temperature set point no lower than 78°F (26 ° C).

Commenter’s Reason: Jurisdictions legitimately expect the I-codes to be an internally consistent family of model codes that they can use
as the foundation for their own building code. This change is one of a series of changes intended to correct a large number of
inconsistencies in the residential energy requirements in the IECC and IRC. Greater detail is provided in the reason statements for EC6 and
REG.

EC68 alignment: EC68 was Approved as Modified in the IECC, but Disapproved in the IRC. To realign the two codes, EC68 in the IRC
could be Approved as Modified by the IECC committee.

EC68 content: EC68 requires a programmable thermostat, which the IECC committee limited to forced-air furnaces. This change places the
same requirement into the IRC.
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Public Comment 2:

Thomas D. Culp, Birch Point Consulting LLC, representing himself, requests Approval as Modified by
this Public Comment.

Modify proposal as follows:

N1103.1.1 Programmable thermostat. Where the primary heating system is a fossil fuel forced air furnace, Aat least one thermostat per
dwelling unit shall be capable of controlling the heating and cooling system on a daily schedule to maintain different temperature set points at
different times of the day. This thermostat shall include the capability to set back or temporarily operate the system to maintain zone
temperatures down to 55°F (13°C) or up to 85°F (29°C). The thermostat shall initially be programmed with a heating temperature set point no
higher than 70°F (21°C) and a cooling temperature set point no lower than 78°F (26°C).

Commenter's Reason: The IRC code committee correctly pointed out that standard programmable thermostats can sometimes cause
problems when used with heat pumps and hydronic systems. Therefore, this modification would limit the requirement to only forced air
furnaces, where programmable thermostats are most practical and beneficial. This modification would be consistent with part | as approved
by the IECC committee.

Final Action: AS AM AMPC D

EC69-07/08, Part |
202, 403.2 (New)

Proposed Change as Submitted:

Proponent: Craig Conner, Building Quality, representing himself
PART I - IECC
Add new text as follows:

SECTION 202
GENERAL DEFINITIONS

FURNACE ELECTRICITY RATIO. The ratio of furnace electricity use to total furnace energy computed as

ratio = (3.412*Eag)/(1000*Er_+ 3.412"Exe), Where Exe (average annual auxiliary electrical consumption) and Eg
(average annual fuel energy consumption) are defined in Appendix N to subpart B of part 430 of title 10 of the Code
of Federal Regulations and Er is expressed in millions of Btus per year.

403.2 Furnace electricity ratio. Where not prohibited by Federal law, the furnace electricity ratio shall not be greater
than 2%.

(Renumber subsequent sections)

Reason: Residential furnaces use blowers to distribute warm air. The blower motors account for most of fossil-fuel furnace electricity
consumption. Currently, no minimum efficiency requirement exists for furnace electricity use. In some cases, the furnace blower is the
largest consumer of electricity in the household. Substantial cost-effective electricity savings are available from using efficient blower motors
already in use in some furnaces.

DOE has the authority to regulate furnace electricity; however, DOE chose not regulate furnace blower motors or at least to delay
regulation until an unspecified date in its recent furnace efficiency rulemaking. Although Federal law (NAECA) regulates residential heating
equipment efficiency, the law allows states and regions to petition DOE for a waiver to set higher requirements. Some states and regions
are moving towards higher efficiency requirements for electrical use in furnaces, usually based on the requirement presented here.

Currently most furnace blowers use a permanent split capacitor (PSC) motor. The efficiency level proposed here would probably be
achieved by switching to a brushless permanent magnet (BPM) motor also called an electronically-commutated motor (ECM). Furnaces with
the higher level of efficiency and the BPM motor are available in the market today.

A simple payback can be estimated from DOE’s rulemaking. DOE'’s recent furnace rulemaking estimated an annual energy savings of
about 215 kwh per year (DOE TSD page 8.5-6), or about $21.5 per year for a BPM at $0.10/kwh. DOE estimates the cost of the new fan at
about $213 (TSD page 6.4-2), perhaps decreasing by about 78% (TSD page 8.5-2) to about $166 by 2012 for mature market costs. The
simple payback would be about 8 years in the mature market.

Estimated savings from other studies have been higher. Four other studies are cited in BPM Motors in Residential Gas Furnaces: What
are the Savings? . Based on the cited estimates of savings the simple payback would be 3 to 8 years.

It should be noted that the “furnace electricity ratio” specified in this proposal is based solely on efficiency information already provided
by the manufacturers.

Adoption and use of this proposal would promote significant electricity savings. Inclusion of this change in the IECC/IRC would
encourage states and regions that do get a waiver to use the same requirement; thereby, creating a large market for furnaces with high
efficiency blowers.
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Cost Impact: The code change proposal will increase the cost of construction.

PART |- IECC
Committee Action: Approved as Modified

Modify proposal as follows:

403.2 Furnace electricity ratio. Where not prohibited by Federal law, the fossil fuel furnaces shall have a furnace electricity ratio sha#t not
be greater than 2% and shall include a manufacturer’s designation of the furnace electricity ratio.

(Renumber subsequent sections)
(Portions of proposal not shown remain unchanged)

Committee Reason: This is a feasible and practical requirement that is in use in many areas. The modification simply stipulates that the
manufacturer provide the furnace electricity ratio.

Assembly Action: None
Individual Consideration Agenda

This item is on the agenda for individual consideration because public comments were submitted.
Public Comment 1:

Patrick A. McLaughlin, McLaughlin & Associates, representing The Air-Conditioning, Heating and
Refrigeration Institute, requests Disapproval.

Commenter’s Reason: AHRI requests that this proposal, to establish a maximum furnace electricity ratio, be disapproved because the
National Appliance Energy Conservation Act (NAECA) preempts, and the proponent acknowledges the preemption. Congress stated when
enacting NAECA,; “The purpose of S.83 is to reduce the Nation’s consumption of energy and to reduce the regulatory and economic burdens
on the appliance manufacturing industry through the establishment of national energy conservation standard for major residential
appliances.” Furthermore, the Energy Independence and Security Act of 2007 specifically direct the Department of Energy to prescribe an
efficiency standard for the electricity used by furnaces.

Federal law does allow states to petition DOE for waivers but it is very difficult to get a waiver; in fact, there are none. Therefore, if this
proposal is approved, the requirement cannot be enforced. The intent of the ICC system is to provide uniform regulations nationwide, yet this
proposals intent is to use the Code to encourage variation from federal law and non-uniform requirements.

If the preemption is ignored, note that there are no implementation dates in the proposal, thus the requirements would be effective on the
day that each local jurisdiction adopts the code and receives its waiver. For obvious reasons, any proposal of this nature requires phased
implementation.

The code change should be disapproved because the subject is preempted by NAECA and the proposal will create confusion for
enforcers, consumers and manufactures.

The proposal was disapproved by the IRC RE Committee.

Public Comment 2:

Shaunna Mozingo, City of Westminster, CO, representing the Colorado Chapter of the International Code
Council, requests Disapproval.

Commenter's Reason: The Colorado Chapter requests disapproval of Part I. EC69 Part Il 07/08 was disapproved by the IRC B/E
committee.

The results of the Palm Springs hearings have established Chapter 4 of the IECC and Chapter 11 of the IRC as two separate, distinct sets
of minimum standards for the same structure, while the physical dynamics are the same in both.

Divergent actions on this item will lead to confusion and inconsistency in code enforcement and construction. Conflicting requirements
devalue the benefits of the IRC as an effective stand alone document. When the differences are justified based on technical merit, we can
all readily provide a reasonable explanation and achieve code compliance.

This is one of a series of public comments attempting to bring consistency back to the family of I-codes.

648 2008 ICC FINAL ACTION AGENDA



Public Comment 3:

Ken Sagan, National Association of Home Builders, requests Disapproval.

Commenter's Reason: The furnace electricity ratio is a specification that needs to be covered under Federal law along with SEER and
AFUE. This requirement should not be within the purview of the energy code. This is ahead of what the HVAC industry and DOE is doing
and DOE is intending to address this situation. This is a manufacturing issue and the code should not dictate how manufacturers build
appliances. This is outside the scope of this code.

Public Comment 4:

Ted A. Williams, American Gas Association, requests Disapproval.

Commenter's Reason: The reason for disapproval by the IRC Committee (by a vote of 11 to 0) is correct. Federal law preempts setting of
standards on the products covered by the proposal. ICC should not promulgate requirements that are in conflict with federal preemption
requirements. To do so would make state adoption of the IECC impossible without a parallel approval of federal exemption from preemption.
The U. S. Department of Energy (DOE) has an active agenda for rulemaking covering the subject matter of the proposal in which the
proponent’s proposed technical change can be addressed. The proponent should be encouraged to put the proposal forward there and not
within the IECC. The IECC Committee needs to reconsider its understanding of the federal preemption language as stated at the Palm
Springs hearings and seek guidance from ICC generally on how these requirements relate to IECC proposals. The ICC membership needs
to assess the IECC Committee vote in context of this issue and disapprove the proposal.

Final Action: AS AM AMPC D

EC69-07/08, Part Il
IRC R202, N1103.2

Proposed Change as Submitted:

Proponent: Craig Conner, Building Quality, representing himself

PART Il - IRC

Add new text as follows:

SECTION R202
GENERAL DEFINITIONS

FURNACE ELECTRICITY RATIO. The ratio of furnace electricity use to total furnace energy computed as

ratio = (3.412*Eag)/(1000*Er_+ 3.412"Exe), Where Exe (average annual auxiliary electrical consumption) and Eg
(average annual fuel energy consumption) are defined in Appendix N to subpart B of part 430 of title 10 of the Code
of Federal Regulations and E is expressed in millions of Btus per year.

N1103.2 Furnace electricity ratio. Where not prohibited by Federal law, the furnace electricity ratio shall not be
greater than 2%.

(Renumber subsequent sections)

Reason: Residential furnaces use blowers to distribute warm air. The blower motors account for most of fossil-fuel furnace electricity
consumption. Currently, no minimum efficiency requirement exists for furnace electricity use. In some cases, the furnace blower is the
largest consumer of electricity in the household. Substantial cost-effective electricity savings are available from using efficient blower motors
already in use in some furnaces.

DOE has the authority to regulate furnace electricity; however, DOE chose not regulate furnace blower motors or at least to delay
regulation until an unspecified date in its recent furnace efficiency rulemaking. Although Federal law (NAECA) regulates residential heating
equipment efficiency, the law allows states and regions to petition DOE for a waiver to set higher requirements. Some states and regions
are moving towards higher efficiency requirements for electrical use in furnaces, usually based on the requirement presented here.

Currently most furnace blowers use a permanent split capacitor (PSC) motor. The efficiency level proposed here would probably be
achieved by switching to a brushless permanent magnet (BPM) motor also called an electronically-commutated motor (ECM). Furnaces with
the higher level of efficiency and the BPM motor are available in the market today.

A simple payback can be estimated from DOE’s rulemaking. DOE'’s recent furnace rulemaking estimated an annual energy savings of
about 215 kwh per year (DOE TSD page 8.5-6), or about $21.5 per year for a BPM at $0.10/kwh. DOE estimates the cost of the new fan at
about $213 (TSD page 6.4-2), perhaps decreasing by about 78% (TSD page 8.5-2) to about $166 by 2012 for mature market costs. The
simple payback would be about 8 years in the mature market.
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Estimated savings from other studies have been higher. Four other studies are cited in BPM Motors in Residential Gas Furnaces: What
are the Savings? . Based on the cited estimates of savings the simple payback would be 3 to 8 years.

It should be noted that the “furnace electricity ratio” specified in this proposal is based solely on efficiency information already provided
by the manufacturers.

Adoption and use of this proposal would promote significant electricity savings. Inclusion of this change in the IECC/IRC would
encourage states and regions that do get a waiver to use the same requirement; thereby, creating a large market for furnaces with high
efficiency blowers.
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Lawrence Berkeley National Laboratory, Berkeley, California. LBNL-59866

DOE’s Federal Register Notice dated October 6, 2006. 10 CFR Part 430, Energy Conservation Program for Consumer Products: Energy
Conservation Standards for Residential Furnaces and Boilers; Proposed Rule, and its technical support document (TSD) available at:
http://www.eere.energy.gov/buildings/appliance_standards/residential/furnaces_boilers_1113_r.html

Consumers' Directory of Certified Efficiency Ratings. Gas Appliance Manufacture’s Association..
http://www.gamanet.org/gamal/inforesources.nsf/vContentEntries/Furnace+electrical+efficiency?OpenDocument

Cost Impact: The code change proposal will increase the cost of construction.

PART II-IRC
Committee Action: Disapproved

Committee Reason: This proposal is premature. It is ahead of what industry and DOE is doing. This is a manufacturing issue and the code
should not dictate how manufacturer build appliances. This is not clear that it applies only to fossil-fuel fired furnaces. This would add a
requirement that can only apply if a Federal Law authorizes it.

Assembly Action: None
Individual Consideration Agenda

This item is on the agenda for individual consideration because a public comment was submitted.
Public Comment:

Craig Conner, Building Quality, representing himself, requests Approval as Modified by this Public
Comment.

Modify proposal as follows:

N1103.2 Furnace electricity ratio. Where not prohibited by Federal law, fossil-fuel the-furnaces shall have a furnace electricity ratio shat-not
be-greater than 2% and shall include a manufacturer's designation of the furnace electricity ratio.

(Portions of proposal not shown remain unchanged)

Commenter’s Reason: Jurisdictions legitimately expect the I-codes to be an internally consistent family of model codes that they can use
as the foundation for their own building code. This change is one of a series of changes intended to correct a large number of
inconsistencies in the residential energy requirements in the IECC and IRC. Greater detail is provided in the reason statements for EC6 and
REG6.

EC69 alignment: EC69 was Approved as Modified in the IECC and Disapproved in the IRC. To realign the two codes, EC69 for the IRC
should be Approved as Modified by the IECC committee.

EC69 content: EC69 requires a higher efficiency furnace blower. Inefficient furnace fans can consume a substantial amount of
electricity.

The IRC committee commented that, “it is not clear that it applies only to fossil-fuel furnaces.” The IECC committee’s modification
clarifies that the requirement applies only to fossil-fuel furnaces.

The IRC committee held that, “This proposal is premature.” However, the IECC committee seemed to disagree. Testimony noted that
several states are actively pursuing this exact requirement for efficient furnace blowers. Other evidence of current availability and use is
found in the industry. Since December 2004 the Gas Appliance Manufacturers Association has noted what it calls “electrically efficient
furnaces”--furnaces that meet this exact requirement in their Consumers' Directory of Certified Efficiency Ratings. A look at the most recent
2008 guide shows over 1000 units that meet this criterion. As the IECC committee commented when it approved this change, it is “feasible
and practical’ and “is in use in many areas.”

"March 31, 2008 at http://www.ahrinet.org/Content/ResidentialFurnace_592.aspx

Final Action: AS AM AMPC D
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EC70-07/08, Part |
403.2.2

Proposed Change as Submitted:

Proponent: Craig Conner, Building Quality, representing himself
PART |- IECC
Revise as follows:

403.2.2 Sealing. All ducts, air handlers, filter boxes, and building cavities used as ducts shall be sealed. Joints
and seams shall comply with Section M1601.3 of the International Residential Code

Air handlers with a manufacturer’s designation for an air leakage of no more than 2 percent of the design air
flow rate when tested at an air pressure of 1-inch water gauge when all air inlets, air outlets, and condensate
drain port(s) are sealed shall be deemed sealed. Air handlers with filter boxes shall be tested with the filter box in

place.

Reason: The 2006 IECC and IRC already require sealed air handlers. Requiring sealed air handlers offers, but does not require, one
method for demonstrating what is “sealed.” Under the existing code it is difficult for either a builder or inspector to know if an air handler is
“sealed.” This proposal adds an option based on a measurement that originated in Florida to verify that an air handler is sealed, a
measurement that is already being used by several manufacturers. Air handlers that are sealed, tested, and labeled by the manufacturer as
“sealed in the factory” provide a practical way to verify code compliance in the field.

This change was approved for the IECC during the last code cycle but disapproved in the final action hearing. The main argument
against this change was that manufacturers could not meet the requirement and that few or perhaps no “air-tight” air handlers were available
on the market, which is incorrect. Many manufactures are producing sealed air handlers using the specification proposed here. Examples of
available products that can be verified on the web include those listed below. Other manufacturers also produce air handlers that meet this
requirement.

Amana- Three product lines use this test and meet this requirement. Product specifications for AEPF, ASPF, ARPF (1% to 5 ton) state the
following,

“Complies with the Factory-sealed Air Handling Credit as listed in the 2001 Florida Building Code, Chapter 13, Section 610.2.A.2.1.”
“Factory-sealed to achieve 2% or less leakage rate with or without field-installed filter kits at 1.0” water gauge external duct static
pressure.”

http://www.amana-hac.com/Home/Products/AirHandlers/tabid/292/Default.aspx
http://www.amana-hac.com/Portals/1/pdf/SS-AAEPF.pdf
http://www.amana-hac.com/Portals/1/pdf/SS-AASPF.pdf
http://www.amana-hac.com/Portals/1/pdf/SS-AARPF.pdf

Goodman- Three product lines use this test and meet this requirement. Product specifications for AEPF, ASPF, ARPF (1% to 5 ton) state the
following:

“Complies with the Factory-sealed Air Handling Credit with or without field-installed filter kits as listed in the 2001 Florida Building
Code, Chapter 13, Section 610.2.A.2.1.”

“Factory-sealed to achieve 2% or less leakage rate with or without field-installed filter kits at 1.0” water gauge external duct static
pressure.”

http://www.goodmanmfg.com/Home/Products/AirHandlers/tabid/262/Default.aspx
http://www.goodmanmfg.com/Portals/0/pdf/SS-GAEPF .pdf
http://www.goodmanmfg.com/Portals/0/pdf/SS-GASPF.pdf
http://www.goodmanmfg.com/Portals/0/pdf/SS-GARPF .pdf

Lennox- Two product lines use this test and meet this requirement. Product specifications for
Merit® Series CBX26UH/CB26UH-R and Elite® Series CBX27UH/CB27UH air handlers state the following:

“Meets Florida standards for less than 2% air leakage from unit.”
http://www.lennox.com/products/list.asp?type=8

http://www.lennox.com/products/overview.asp?model=CBX26UH
http://www.lennox.com/products/overview.asp?model=CBX27UH

Cost Impact: The code change proposal will not increase the cost of construction.

PART |- IECC
Committee Action: Approved as Submitted

Committee Reason: This proposal provides a useful and practical method for checking for adequate sealing of air handling equipment.
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Assembly Action: None
Individual Consideration Agenda

This item is on the agenda for individual consideration because public comments were submitted.
Public Comment 1:

Patrick A. McLaughlin, McLaughlin & Associates, representing The Air-Conditioning, Heating and
Refrigeration Institute, requests Disapproval.

Commenter’'s Reason: The proposed code change should be disapproved because of technical and editorial flaws:

1. This is exactly the same proposal that was disapproved by the membership last cycle. Nothing has changed other than ASHRAE has
commenced the project to develop a standard.

2. There is no established test methodology to qualify air handlers to determine compliance. It is premature to require a level of
performance without establishing the testing criteria to gauge the performance. To that end ASHRAE is developing a Standard, SP
193, Method of Testing for Determining the Air Leakage Rate of HVAC Equipment, to provide “a method of testing forced-air heating
and cooling equipment for air leakage”. This proposal should not go forward until that standard is complete.

3. The language, as proposed, is not a code requirement. The section currently requires that ducts, air handlers, filter boxes and building
cavities used as duct be sealed. The proposed code change adds a leakage rate criterion for air handlers as an example when an air
handler might be considered sealed. Specifically, it states that if the criteria is met the handler shall be “deemed” sealed. As written it
could still be sealed if it doesn’'t meet the criteria. This will create confusion within the industry, builders and the enforcement
community.

4. The proponent implies in his reason statement that these products are common in the industry. This is not the case, especially for
furnaces. The products do exist but they account for few of the 10,000 different models currently on the market.

5. The requirements should not be approved because it is not justified. The leakage rate, which is found in the Florida Building Code, is
not a code requirement. The 2 percent leakage rate is only mentioned for residential as a credit factor for Method A performance
calculations. And it was developed from a very limited study of only 69 units of which 60 were heat pumps and only 9 forced air
furnaces. It is not reasonable to establish a national requirement on air leakage for all air handlers based on 9 forced air furnaces.

Disapprove the proposal because of the lack of a standard, confusion on enforcement and the absence of technical justification. The
proposal was disapproved by the IRC RE Committee.

Public Comment 2:

Shaunna Mozingo, City of Westminster, CO, representing the Colorado Chapter of the International Code
Council, requests Disapproval.

Commenter's Reason: The Colorado Chapter requests disapproval of Part|. EC70 Part Il 07/08 was disapproved by the IRC B/E
committee.

The results of the Palm Springs hearings have established Chapter 4 of the IECC and Chapter 11 of the IRC as two separate, distinct sets
of minimum standards for the same structure, while the physical dynamics are the same in both.

Divergent actions on this item will lead to confusion and inconsistency in code enforcement and construction. Conflicting requirements
devalue the benefits of the IRC as an effective stand alone document. When the differences are justified based on technical merit, we can
all readily provide a reasonable explanation and achieve code compliance.

This is one of a series of public comments attempting to bring consistency back to the family of I-codes.

Public Comment 3:

Ken Sagan, National Association of Home Builders, requests Disapproval.

Commenter's Reason: There currently is no consensus standard on how to test for leakage in an air handler. Does every unit need to be
tested, by reading the proposal it appears as if they do. Currently ASHRAE has a proposed standard 193P that will most likely be published
for the next code cycle. NAHB recommends waiting until the testing standard is in place before requiring testing for leakage.

Public Comment 4:
Ted A. Williams, American Gas Association, requests Disapproval.

Commenter's Reason: The reason for disapproval by the IRC Committee is correct. The ICC membership needs to consider the
Committee Reason for disapproval offered by the IRC Committee (i.e., lack of a consensus standard covering method of test) and consider
that the IECC Committee did not address this deficiency.

Final Action: AS AM AMPC D
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EC70-07/08, Part Il
IRC N1103.2.2

Proposed Change as Submitted:

Proponent: Craig Conner, Building Quality, representing himself

PART Il - IRC

Revise as follows:

N1103.2.2 Sealing. Ducts, air handlers, filter boxes, and building cavities used as ducts shall be sealed. Joints
and seams shall comply with Section M1601.3.

Air handlers with a manufacturer’s designation for an air leakage of no more than 2 percent of the design air
flow rate when tested at an air pressure of 1-inch water gauge when all air inlets, air outlets, and condensate
drain port(s) are sealed shall be deemed sealed. Air handlers with filter boxes shall be tested with the filter box in

place.

Reason: The 2006 IECC and IRC already require sealed air handlers. Requiring sealed air handlers offers, but does not require, one
method for demonstrating what is “sealed.” Under the existing code it is difficult for either a builder or inspector to know if an air handler is
“sealed.” This proposal adds an option based on a measurement that originated in Florida to verify that an air handler is sealed, a
measurement that is already being used by several manufacturers. Air handlers that are sealed, tested, and labeled by the manufacturer as
“sealed in the factory” provide a practical way to verify code compliance in the field.

This change was approved for the IECC during the last code cycle but disapproved in the final action hearing. The main argument
against this change was that manufacturers could not meet the requirement and that few or perhaps no “air-tight” air handlers were available
on the market, which is incorrect. Many manufactures are producing sealed air handlers using the specification proposed here. Examples of
available products that can be verified on the web include those listed below. Other manufacturers also produce air handlers that meet this
requirement.

Amana- Three product lines use this test and meet this requirement. Product specifications for AEPF, ASPF, ARPF (1% to 5 ton) state the
following,

“Complies with the Factory-sealed Air Handling Credit as listed in the 2001 Florida Building Code, Chapter 13, Section 610.2.A.2.1.”
“Factory-sealed to achieve 2% or less leakage rate with or without field-installed filter kits at 1.0” water gauge external duct static
pressure.”

http://www.amana-hac.com/Home/Products/AirHandlers/tabid/292/Default.aspx
http://www.amana-hac.com/Portals/1/pdf/SS-AAEPF.pdf
http://www.amana-hac.com/Portals/1/pdf/SS-AASPF.pdf
http://www.amana-hac.com/Portals/1/pdf/SS-AARPF .pdf

Goodman- Three product lines use this test and meet this requirement. Product specifications for AEPF, ASPF, ARPF (1% to 5 ton) state the
following:

“Complies with the Factory-sealed Air Handling Credit with or without field-installed filter kits as listed in the 2001 Florida Building
Code, Chapter 13, Section 610.2.A.2.1.”

“Factory-sealed to achieve 2% or less leakage rate with or without field-installed filter kits at 1.0” water gauge external duct static
pressure.”

http://www.goodmanmfg.com/Home/Products/AirHandlers/tabid/262/Default.aspx
http://www.goodmanmfg.com/Portals/0/pdf/SS-GAEPF .pdf
http://www.goodmanmfg.com/Portals/0/pdf/SS-GASPF.pdf
http://www.goodmanmfg.com/Portals/0/pdf/SS-GARPF .pdf

Lennox- Two product lines use this test and meet this requirement. Product specifications for
Merit® Series CBX26UH/CB26UH-R and Elite® Series CBX27UH/CB27UH air handlers state the following:

“Meets Florida standards for less than 2% air leakage from unit.”
http://www.lennox.com/products/list.asp?type=8

http://www.lennox.com/products/overview.asp?model=CBX26UH
http://www.lennox.com/products/overview.asp?model=CBX27UH

Cost Impact: The code change proposal will not increase the cost of construction.

PART Il - IRC
Committee Action: Disapproved

Committee Reason: The test standard is under development but is not completed. This proposal relies on a Florida Building Code Test
Standard that may not be appropriate.
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Assembly Action:

Individual Consideration Agenda

None

This item is on the agenda for individual consideration because a public comment was submitted.

Public Comment:

Craig Conner, Building Quality, representing himself, requests Approval as Submitted.

Commenter’s Reason: Jurisdictions legitimately expect the I-codes to be an internally consistent family of model codes that they can use
as the foundation for their own building code. This change is one of a series of changes intended to correct a large number of
inconsistencies in the residential energy requirements in the IECC and IRC. Greater detail is provided in the reason statements for EC6 and

REG6.

EC70 alignment: EC70 was Approved as Submitted in the IECC and Disapproved in the IRC. To realign the two codes, EC70 should be
Approved as Submitted for the IRC.

EC70 content: Sealing air handlers has been a requirement in the IECC and IRC since 2006. As the IECC committee stated, “This
proposal provides a useful and practical method for checking for adequate sealing of air handling equipment.”
Leaky air handlers waste conditioned air. Unlike ducts, air handlers are constructed in a factory and best sealed by the manufacturer.
Without this option, it is not clear how to inspect for a sealed air handler. Most air handler manufacturers are already applying this specific

requirement to part or all of their product line.

Final Action: AS

AM

AMPC D

EC71-07/08, Part |
403.2.2, Table 404.5.2(1), Table 404.5.2(2)

Proposed Change as Submitted:

Proponent: Craig Conner, Building Quality, representing himself; Ronald Majette, U.S. Department of Energy

PART I - IECC

Revise as follows:

403.2.2 Sealing. All ducts, air handlers, filter boxes, and building cavities used as ducts shall be sealed. Joints
and seams shall comply with Section M1601.3 of the International Residential Code. Duct tightness shall be
verified by either of the following:

1.

[P

Post-construction test: Leakage to outdoors shall be less than or equal to 8 CFM per 100 ft? of

conditioned floor area or a total leakage less than or equal to 12 CFM per 100 ft* of conditioned floor

area when tested at a pressure differential of 0.1 inches w.g. (25 Pa) across the entire system, including

the_manufacturer’s air handler enclosure. All register boots shall be taped or otherwise sealed during the

test.

Rough-in test: Total leakage shall be less than or equal to 6 CFM per 100 ft? of conditioned floor area

when tested at a pressure differential of 0.1 inches w.qg. (25 Pa) across the roughed in system, including

the manufacturer’s air handler enclosure. All register boots shall be taped or otherwise sealed during the

test. If the air handler is not installed at the time of the test, total leakage shall be less than or equal to 4

CFM per 100 ft* of conditioned floor area.

Exceptions: Duct tightness test is not required if the air handler and all ducts are located within

conditioned space.

TABLE 404.5.2(1) (Supp)

SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS

Thermal Distribution Systems

A thermal distribution system efficiency (DSE)
of 8:80 0.88 shall be applied to both the
heating and cooling system efficiencies_for all

Same-as-standard-reference-design-except—
As tested or as specified in Table 404.5.2(2) if

systems other than tested duct systems. For

tested duct systems, the leakage rate shall be

the applicable maximum rate from Section
403.2.2.

not tested.

(Portions of table and footnotes not shown remain unchanged)
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TABLE 404.5.2(2)
DEFAULT DISTRIBUTION SYSTEM EFFICIENCIES FOR PROPOSED DESIGNS®

DISTRIBUTION SYSTEM CONFIGURATION AND CONDITION: FORCED AIR SYSTEMS | HYDRONIC SYSTEMS"
Distribution system components located in unconditioned space 0.80 - 0.95

Untested dBistribution systems entirely located in conditioned
space © 0.88 1.00
Proposed “reducedleakage™ with-entire-air-distribution-system-
Ieeated—wﬁheeendmened—spaee‘é’ 096 -
compeonentsocated-inthe-unconditioned-space 088 -
“Ductless” systems ©° 1.00 -

a. through c. (No change to current text)

ed. Ductless systems may have forced alrflow across a caoll but shall not have any ducted airflows external to
the manufacturer’s air handler enclosure.

Reason (Conner): Duct losses account for a substantial portion of the energy used in residences. A practical and relatively low cost
means is needed to reduce duct losses. This proposal attempts to get all ducts up to a moderate level of efficiency, it is not attempting to
build a “super duct”. This proposal has several practical aspects. It lets the duct testing occur at one of two different stages in the building
process. This proposal does not specify who has to do the testing. Testing can be avoided by bringing the ducts indoors.

By their nature, duct leaks are unintentional; therefore, the location of the leakage in any particular house is unpredictable and
unknown. Duct leakage will usually create imbalances in the air distribution. Duct leaks can potentially create air quality problems by pulling
pollutants or irritants directly into the house. As our houses get tighter, reducing duct leakage becomes more important for both housing
performance and air quality.

Cost Impact (Conner): The code change proposal will increase the cost of construction.

Reason (Majette): The purpose of this proposal is to reduce energy losses in air-ducted distribution systems.

Is the IECC/IRC requirement for duct sealing working? Despite good intentions, the answer is a convincing “no”. Visual inspection of
ducts is not adequate. Ducts are often located in difficult to access areas such as attics and crawl spaces. Cracks and other leakage points
in ducts may not be visible because they are covered by insulation, hidden from view, or simply too small to be readily apparent to the
human eye. Testing of completed homes in Washington state where prescriptive code requirements for duct sealing apply “showed no
significant improvement” over non-code homes (Washington State University 2001). Another study from Washington State concluded:
“Comparisons to air leakage rates reported elsewhere for homes built before the implementation of the 1991 WSEC show no significant
improvement by the general population” despite years of training emphasizing duct sealing (Hales et al. 2003).

Numerous other studies around the nation show substantial duct leakage in new homes, including those in states with codes requiring
duct sealing. For example, a 2001 study of 186 houses built under the Model Energy Code in Massachusetts reported “serious problems
were found in the quality of duct sealing in about 80% of these houses” (Xenergy 2001). Pressurization tests in 22 of these houses found an
average leakage to the outside of the house of 183 cfm, or 21.6% of the system flow, at a pressure of 25 Pascals.

The energy savings of improved duct sealing are very substantial. A California study estimated a sales-weighted state annual average
savings from duct sealing of 38 therms and 239 kWh for a 1761 ft* house (Hammon and Modera 1999). This is based on an estimated 12%
improvement in duct efficiency based on previous studies indicating a 12-15% improvement potential. Assuming $1.20/therm gas and 9
cents/kWh electricity, this is a savings of $67/year. As much of California’s population is in mild climates savings should be considerably
higher on a national average.

Hammon and Modera (1999) estimate a cost of $214 for materials and labor plus $131 to $163 for testing and suggest costs will be
even lower in a mature market. This does not account for possible cost savings from downsizing HVAC systems because of decreased
design loads. Even with the conservatively low California energy savings estimate, this is a simple payback of 5.1 to 5.6 years. The Journal
of Light Construction (2003) quotes an even lower cost of $220, which indicates a simple payback of under 4 years. Duct pressurization
testing equipment commonly known as “duct blasters” cost about $1500-2000 (Sherman, 2004, PDF page 171). Presumably, this equipment
would come down in price as the market for this equipment grows.

The proposed leakage limits from duct testing sets a modest target that is reasonable for a mandatory minimum code. For example,
Energy Star Qualified Homes must have a leakage of 6 CFM per 100 ft* of conditioned floor area ( or 4 CFM if the “builder option packages”
are used) compared to the 8 cfm per 100 ft? proposed here. The proposal allows a variety of compliance methods. Notably, the testing can
be done at rough-in stage immediately after the ducts are installed. This allows potentially costly call backs to be avoided if the tested
leakage rate exceeds code requirements. Testing is not required if the air handler and ducts are inside the conditioned space.

The residential building energy efficiency requirements in ICC codes have not had a substantial national improvement in 14 years, since
1993. The most notable improvement since 1993 was the addition of the 0.40 SHGC requirement for glazing, and that applies to only the
southern third of the nation and occurred 10 years ago. During that time, fuel prices have increased dramatically and environmental
concerns from energy usage (notably global warming) have come to the forefront. It’s time for the ICC to take serious action to improve
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energy efficiency in buildings and the Department of Energy believes improved duct systems are the place to start. Poor duct sealing is a
widespread problem that will result in senseless energy loss for many decades after a new building is occupied. This proposal represents a
reasonable and cost effective improvement that is badly needed.
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Cost Impact (Majette): The code change proposal will increase the cost of construction.

PART |- IECC
Committee Action: Approved as Submitted

Committee Reason: This code change proposal represents an opportunity for large energy savings using readily available technology.

Assembly Action: None
Individual Consideration Agenda

This item is on the agenda for individual consideration because public comments were submitted.
Public Comment 1:

Shaunna Mozingo, City of Westminster, CO, representing the Colorado Chapter of the International Code
Council, requests Disapproval.

Commenter’s Reason: Colorado Chapter requests disapproval of Part 1. EC71 Part Il 07/08 was disapproved by the IRC B/E committee.

The results of the Palm Springs hearings have established Chapter 4 of the IECC and Chapter 11 of the IRC as two separate, distinct sets
of minimum standards for the same structure, while the physical dynamics are the same in both.

Divergent actions on this item will lead to confusion and inconsistency in code enforcement and construction. Conflicting requirements
devalue the benefits of the IRC as an effective stand alone document. When the differences are justified based on technical merit, we can
all readily provide a reasonable explanation and achieve code compliance.

This is one of a series of public comments attempting to bring consistency back to the family of I-codes.

Public Comment 2:
Ken Sagan, National Association of Home Builders, requests Disapproval.

Commenter's Reason: There are a number of practical implementation problems with this proposal:

. A specific test standard is not referenced on how to perform test.

. There are not enough trained duct tightness testers in the country.

. Education on duct sealing is important. Once a duct installer understands the need and how to properly seal ducts, it will be
incorporated into common practice.

. Once the air sealing is being done properly, this $150-$300 test will continue to be needed on all homes without saving any additional
energy.

. For example, the Energy Star program, an above code program, only requires duct testing on 1 out of every 7 homes because they
understand that once an installer understands how to seal a duct they continue to do it correctly.

This is very subjective and is not spelled out in the proposal. NAHB urges your disproval on this proposal.

Final Action: AS AM AMPC D
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EC71-07/08, Part Il
IRC N1103.2.2

Proposed Change as Submitted:

Proponent: Craig Conner, Building Quality, representing himself; Ronald Majette, U.S. Department of Energy
PART Il - IRC

Revise as follows:

N1103.2.2 Sealing. Ducts, air handlers, filter boxes, and building cavities used as ducts shall be sealed. Joints
and seams shall comply with Section M1601.3. Duct tightness shall be verified by either of the following:

1. Post-construction test: Leakage to outdoors shall be less than or equal to 8 CFM per 100 ft* of
conditioned floor area or a total leakage less than or equal to 12 CFM per 100 ft? of conditioned floor
area when tested at a pressure differential of 0.1 inches w.g. (25 Pa) across the entire system, including
the manufacturer’s air handler enclosure. All register boots shall be taped or otherwise sealed during the
test.

Rough-in test: Total leakage shall be less than or equal to 6 CFM per 100 ft? of conditioned floor area
when tested at a pressure differential of 0.1 inches w.g. (25 Pa) across the roughed in system, including
the manufacturer’s air handler enclosure. All register boots shall be taped or otherwise sealed during the
test. If the air handler is not installed at the time of the test, total leakage shall be less than or equal to 4
CFM per 100 ft of conditioned floor area.

[N

Exceptions: Duct tightness test is not required if the air handler and all ducts are located within
conditioned space.

Reason (Conner): Duct losses account for a substantial portion of the energy used in residences. A practical and relatively low cost
means is needed to reduce duct losses. This proposal attempts to get all ducts up to a moderate level of efficiency, it is not attempting to
build a “super duct”. This proposal has several practical aspects. It lets the duct testing occur at one of two different stages in the building
process. This proposal does not specify who has to do the testing. Testing can be avoided by bringing the ducts indoors.

By their nature, duct leaks are unintentional; therefore, the location of the leakage in any particular house is unpredictable and
unknown. Duct leakage will usually create imbalances in the air distribution. Duct leaks can potentially create air quality problems by pulling
pollutants or irritants directly into the house. As our houses get tighter, reducing duct leakage becomes more important for both housing
performance and air quality.

Cost Impact (Conner): The code change proposal will increase the cost of construction.

Reason (Majette): The purpose of this proposal is to reduce energy losses in air-ducted distribution systems.

Is the IECC/IRC requirement for duct sealing working? Despite good intentions, the answer is a convincing “no”. Visual inspection of
ducts is not adequate. Ducts are often located in difficult to access areas such as attics and crawl spaces. Cracks and other leakage points
in ducts may not be visible because they are covered by insulation, hidden from view, or simply too small to be readily apparent to the
human eye. Testing of completed homes in Washington state where prescriptive code requirements for duct sealing apply “showed no
significant improvement” over non-code homes (Washington State University 2001). Another study from Washington State concluded:
“Comparisons to air leakage rates reported elsewhere for homes built before the implementation of the 1991 WSEC show no significant
improvement by the general population” despite years of training emphasizing duct sealing (Hales et al. 2003).

Numerous other studies around the nation show substantial duct leakage in new homes, including those in states with codes requiring
duct sealing. For example, a 2001 study of 186 houses built under the Model Energy Code in Massachusetts reported “serious problems
were found in the quality of duct sealing in about 80% of these houses” (Xenergy 2001). Pressurization tests in 22 of these houses found an
average leakage to the outside of the house of 183 cfm, or 21.6% of the system flow, at a pressure of 25 Pascals.

The energy savings of improved duct sealing are very substantial. A California study estimated a sales-weighted state annual average
savings from duct sealing of 38 therms and 239 kWh for a 1761 ft* house (Hammon and Modera 1999). This is based on an estimated 12%
improvement in duct efficiency based on previous studies indicating a 12-15% improvement potential. Assuming $1.20/therm gas and 9
cents/kWh electricity, this is a savings of $67/year. As much of California’s population is in mild climates savings should be considerably higher
on a national average.

Hammon and Modera (1999) estimate a cost of $214 for materials and labor plus $131 to $163 for testing and suggest costs will be even
lower in a mature market. This does not account for possible cost savings from downsizing HVAC systems because of decreased design loads.
Even with the conservatively low California energy savings estimate, this is a simple payback of 5.1 to 5.6 years. The Journal of Light
Construction (2003) quotes an even lower cost of $220, which indicates a simple payback of under 4 years. Duct pressurization testing equipment
commonly known as “duct blasters” cost about $1500-2000 (Sherman, 2004, PDF page 171). Presumably, this equipment would come down in
price as the market for this equipment grows.

The proposed leakage limits from duct testing sets a modest target that is reasonable for a mandatory minimum code. For example,
Energy Star Qualified Homes must have a leakage of 6 CFM per 100 ft* of conditioned floor area ( or 4 CFM if the “builder option packages”
are used) compared to the 8 cfm per 100 ft? proposed here. The proposal allows a variety of compliance methods. Notably, the testing can
be done at rough-in stage immediately after the ducts are installed. This allows potentially costly call backs to be avoided if the tested
leakage rate exceeds code requirements. Testing is not required if the air handler and ducts are inside the conditioned space.
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The residential building energy efficiency requirements in ICC codes have not had a substantial national improvement in 14 years, since
1993. The most notable improvement since 1993 was the addition of the 0.40 SHGC requirement for glazing, and that applies to only the
southern third of the nation and occurred 10 years ago. During that time, fuel prices have increased dramatically and environmental
concerns from energy usage (notably global warming) have come to the forefront. It's time for the ICC to take serious action to improve
energy efficiency in buildings and the Department of Energy believes improved duct systems are the place to start. Poor duct sealing is a
widespread problem that will result in senseless energy loss for many decades after a new building is occupied. This proposal represents a
reasonable and cost effective improvement that is badly needed.
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Cost Impact (Majette): The code change proposal will increase the cost of construction.

PART Il - IRC
Committee Action: Disapproved

Committee Reason: It is unclear what is required by the testing procedure. Verification of duct sealing can be achieved with a visual
inspection.

Assembly Action: None
Individual Consideration Agenda

This item is on the agenda for individual consideration because public comments were submitted.
Public Comment 1:

Craig Conner, Building Quality, representing himself, requests Approval as Submitted.

Commenter’s Reason: Jurisdictions legitimately expect the I-codes to be an internally consistent family of model codes that they can use
as the foundation for their own building code. This change is one of a series of changes intended to correct a large number of
inconsistencies in the residential energy requirements in the IECC and IRC. Greater detail is provided in the reason statements for EC6 and
REG.

EC71 alignment: EC71 was Approved as Submitted in the IECC and Disapproved in IRC. To realign the two codes, EC70 for the IRC
should be Approved as Submitted.

EC71 content: EC71 requires ducts be tested or in conditioned space. This is the most energy saving requirement approved this code
cycle.

The IRC committee argued that ducts can be inspected visually. If visual inspection of ducts was sulfficient, duct leakage would not be
one of the largest sources of energy loss in the residence. It seems obvious that ducts are often hidden from view. For any particular duct
run the backside of the duct is usually hidden from view. Even when ducts are visible, pressurized air can leak from a multitude of small
holes that are difficult to see and evaluate visually.

The simple way to meet this requirement is to move all ducts into conditioned space, which is feasible for most housing designs.

Public Comment 2:

Ronald Majette, U.S. Department of Energy, requests Approval as Submitted.

Commenter's Reason: The purpose of this proposal is to reduce energy losses in air-ducted distribution systems.

This proposal has already been approved by the IECC committee and should be incorporated into the IRC as well for code consistency.

The IRC committee reason states that “verification of ducts can be achieved by visual inspection”. The Department of Energy disagrees
that visual inspection of ducts is adequate. An open survey conducted by DOE in 2006 found that 85% of 58 respondents (readers of
“Setting the Standard”: code officials, builders, etc.) believe that the code requirements based only on visual inspection are not adequate
(U.S. DOE, 2006). Ducts are often located in difficult to access areas such as attics and crawl spaces. Cracks and other leakage points in
ducts may not be visible because they are covered by insulation, hidden from view, or simply too small to be readily apparent to the human
eye. Testing of completed homes in Washington state where prescriptive code requirements for duct sealing apply “showed no significant
improvement” over non-code homes (Washington State University 2001). Another study from Washington State concluded: “Comparisons
to air leakage rates reported elsewhere for homes built before the implementation of the 1991 WSEC show no significant improvement by
the general population” despite years of training emphasizing duct sealing (Hales et al. 2003).
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Numerous other studies around the nation show substantial duct leakage in new homes, including those in states with codes requiring
duct sealing. For example, a 2001 study of 186 houses built under the Model Energy Code in Massachusetts reported “serious problems
were found in the quality of duct sealing in about 80% of these houses” (Xenergy 2001). Pressurization tests in 22 of these houses found an
average leakage to the outside of the house of 183 cfm, or 21.6% of the system flow, at a pressure of 25 Pascals.

The energy savings of improved duct sealing are very substantial. A California study estimated a sales-weighted state annual average savings
from duct sealing of 38 therms and 239 kWh for a 1761 ft* house (Hammon and Modera 1999). This is based on an estimated 12% improvement
in duct efficiency based on previous studies indicating a 12-15% improvement potential. Assuming $1.20/therm gas and 9 cents/kWh electricity,
this is a savings of $67/year. As much of California’s population is in mild climates savings should be considerably higher on a national average.

Hammon and Modera (1999) estimate a cost of $214 for materials and labor plus $131 to $163 for testing and suggest costs will be even
lower in a mature market. This does not account for possible cost savings from downsizing HVAC systems because of decreased design loads.
Even with the conservatively low California energy savings estimate, this is a simple payback of 5.1 to 5.6 years. The Journal of Light
Construction (2003) quotes an even lower cost of $220, which indicates a simple payback of under 4 years. Duct pressurization testing equipment
commonly known as “duct blasters” cost about $1500-2000 (Sherman, 2004, PDF page 171). Presumably, this equipment would come down in
price as the market for this equipment grows.

The proposed leakage limits from duct testing sets a modest target that is reasonable for a mandatory minimum code. For example,
Energy Star Qualified Homes must have a Ieakage of 6 CFM per 100 ft* of conditioned floor area (or 4 CFM if the “builder option packages”
are used) compared to the 8 cfm per 100 ft? proposed here. The proposal allows a variety of compliance methods. Notably, the testing can
be done at rough-in stage immediately after the ducts are installed. This allows potentially costly call backs to be avoided if the tested
leakage rate exceeds code requirements. Testing is not required if the air handler and ducts are inside the conditioned space.

The residential building energy efficiency requirements in ICC codes have not had a substantial national improvement in 14 years, since
1993. The most notable improvement since 1993 was the addition of the 0.40 SHGC requirement for glazing, and that applies to only the
southern third of the nation and occurred 10 years ago. During that time, fuel prices have increased dramatically and environmental
concerns from energy usage (notably global warming) have come to the forefront. It's time for the ICC to take serious action to improve
energy efficiency in buildings and the Department of Energy believes improved duct systems are the place to start. Poor duct sealing is a
widespread problem that will result in senseless energy loss for many decades after a new building is occupied. This proposal represents a
reasonable and cost effective improvement that is badly needed.
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Final Action: AS AM AMPC D

EC72-07/08, Part |
403.2.2, 403.2.3

Proposed Change as Submitted:

Proponent: Chuck Murray, Washington State University Extension Energy Program, representing Northwest
Energy Code Group

PART |- IECC
Revise as follows:
403.2.2 Sealing. All ducts, air handlers, filter boxes, and-building-cavities-used-as-ducts shall be sealed. Joints

and seams shall comply with Section M1601.3 of the International Residential Code, or Section 603.9 of the
International Mechanical Code, as applicable.

403.2.3 Building cavities. Building framing cavities shall not be used as supply ducts.

Reason: This proposal has been submitted to reduce the duct leakage in residential structures. This method is prescriptive and is easy to
inspect.
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This use of building cavities as duct work has been noted to be a major contributor to duct leakage. Even when a concentrated effort
has been made by the contractor to provide an air tight seal, ducts used as building cavities almost always leak. The following quotes from a
number of researchers makes the documents the problems with building cavities used as ducts.

Washington State University study of duct leakage in new homes

Systems with ducted returns were 47% tighter than systems that used building cavities as part of
the return system.”

In the final report form "Improved Air Distribution Systems for Forced Air Heating" a project funded by the Bonneville Power Administration
the authors noted,

No matter how hard you try to seal a panned joist or wall cavity, you'll never make it tight enough. In fact, one contractor convinced
the project's organizers that he could seal a panned joist. He failed even after concerted effort. The three houses with panned
Joists were all among the top five leakers. One house had 460 cfm of duct leakage.2

In a report by lain S. Walker, of Lawrence Berkeley National Laboratory the problems of building cavity duct runs were described,
Duct leakage is common when parts of the walls or floor cavities used as ducts, e.g., spaces between ceiling or floor joists or
internal wall stud spaces. Figure 9 shows basement joists that have been made into a duct using sheet metal “panning”. In
addition to the leakage at the unsealed sheet metal edges, these panned joists often have holes for plumbing or electrical
wires/conduit. Usually it is the air returning to the furnace or air conditioner that flows through these ducts. 3

The US Department of Energy Recommends eliminating the use of building cavities as duct work.

The entire air distribution system should be *hard” ducted, including returns (i.e., building cavities, closets, raised-floor air handler
plenums, platform returns, wall stud spaces, panned floor joists, etc., should not be used) ‘,

" David Hales, Washington State Energy Code Duct Leakage Study Report Washington State University Extension Energy Program, 2001.
http://www.energy.wsu.edu/pubs/

2 Energy Source Builder http://oikos.com/esb/42/airdisproj.html

® lain S. Walker, Sensitivity of Forced Air Distribution System Efficiency to Climate, Duct Location, Air Leakage and Insulation, Lawrence
Berkeley National Laboratory, LBNL 43371

* AIR DISTRIBUTION SYSTEM DESIGN Good Duct Design Increases Efficiency, Written and prepared for the U.S. Department of Energy
by: Southface Energy Institute www.southface.org U.S. Department of Energy’s Oak Ridge National Laboratory Buildings Technology Center

www.ornl.gov/btc
www.toolbase.org/PDF/DesignGuides/doe_airdistributionsystemdesign.pdf

Cost Impact: The code change proposal will increase the cost of construction.

PART |- IECC
Committee Action: Disapproved

Committee Reason: In accordance with the proponent’s request.

Assembly Action: None
Individual Consideration Agenda

This item is on the agenda for individual consideration because public comments were submitted.
Public Comment 1:

Ronald Majette, U.S. Department of Energy, requests Approval as Submitted.

Commenter’s Reason: This proposal will reduce duct leakage by eliminating the practice of using building cavities as return ducts. Simply
put, using building cavities as ducts is a bad idea as these are too difficult to seal properly. The reason statement provided by the proponent
of the original proposal (Chuck Murray) provides more support to this claim. Leaks in the return air system will senselessly waste energy for
quite possibly the life of the building, up to 50 to 100 years.

The proponent asked for a negative vote on EC72 in the IECC at the code development hearings because EC71 addressed duct leakage
and was approved. However, EC71 exempts buildings with ducts located inside the condition spaces from leakage testing requirements.
The problem with this is that there still can be pathways through framing cavities to and through the building envelope even when the cavities
used as returns are supposedly “inside”. It may much more difficult to determine if a building cavity is truly inside the seal