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the code’s U-factor requirements. Additionally, the code gives no information about how the ground conductance effect is to be accounted for in the
U-factor requirements and it is therefore difficult for code users (including code compliance software developers) to correctly and consistently match
their calculations to the code requirements.

The proposed U-factors include only the foundation structure and insulation elements. They are based on the assumption of solid concrete
foundation walls with an R-value of 0.375 for an assumed 6 inches of concrete. Where R-13 cavity or R-10 continuous insulation is required, the U-
factor proposed here is based on the assumption of a finished framed wall with R-13 cavity insulation.

Cost Impact: The code change proposal will not increase the cost of construction.
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THIS IS A 2 PART CODE CHANGE. PART I WILL BE HEARD BY THE IECC COMMITTEE. PART II WILL BE
HEARD BY THE IRC BUILDING/ENERGY CODE COMMITTEE. SEE THE TENTATIVE HEARING ORDERS FOR
THESE COMMITTEES.

PART I – IECC

Revise as follows:

403.2.1 Insulation (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: Where all Dducts or portions thereof are located completely within conditioned space inside the
building thermal envelope, supply ducts shall be insulated to a minimum of R-4.

403.2.2 Sealing (Mandatory). All ducts, air handlers, and filter boxes, and building cavities used as ducts shall be
sealed. Joints and seams shall comply with Section M1601.4.1 of the International Residential Code or Section 603.9
of the International Mechanical Code, as applicable.

Duct tightness shall be verified by a test performed by a party approved by the code official after construction is
completed. Where required by the code official, testing shall be conducted by an approved party independent from the
builder and the installer of the ducts. either of the following: A written report specifying the results of the test and
attesting to the accuracy of the results shall be signed by the party conducting the testing and provided to the builder
and the code official.

1. Post-construction test: L As tested, total duct lLeakage to outdoors shall be less than or equal to 8 cfm (226.5
L/min) per 100 ft2 (9.29 m2) of conditioned floor area or a total leakage less than or equal to 6 12 cfm (226.512
L/min) per 100 square feet (9.29 m2) 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.

2. Rough-in test: Total leakage shall be less than or equal to 6 cfm (169.9 L/min) per 100 ft2 (9.29 m2) 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 (113.3 L/min) per 100 ft2 (9.29 m2) of conditioned floor area.

Exceptions: Duct tightness test is not required if Where the air handler and all ducts are located within
conditioned space, total duct leakage shall not exceed 12 cfm per 100 square feet of conditioned floor area
when tested as specified above.

403.2.3 Building cavities (Mandatory). Building framing cavities shall not be used as supply ducts.
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PART II – IRC BUILDING/ENERGY

Revise as follows:

N1103.2.1 Insulation. 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: Where all ducts or portions thereof are located completely within conditioned space inside the
building thermal envelope, supply ducts shall be insulated to a minimum of R-4.

N1103.2.2 Sealing. All ducts, air handlers, and filter boxes, and building cavities used as ducts shall be sealed. Joints
and seams shall comply with Section M1601.4 of the International Residential Code.

Duct tightness shall be verified by a test performed by a party approved by the building official after construction is
completed. Where required by the building official, testing shall be conducted by an approved party independent from
the builder and the installer of the ducts. either of the following: A written report specifying the results of the test and
attesting to the accuracy of the results shall be signed by the party conducting the testing and provided to the builder
and the building official.

1. Post-construction test: L As tested, total duct lLeakage to outdoors shall be less than or equal to 8 cfm (3.78
L/S) per 100 ft2 (9.29 m2) of conditioned floor area or a total leakage less than or equal to 6 12 cfm (226.5
L/min 5.66 L/S) per 100 square feet (9.29 m2) of conditioned floor area when tested at a pressure differential of
0.1 inch w.g. (25 Pa) across the entire system, including the manufacturer’s air handler end closure enclosure.
All register boots shall be taped or otherwise sealed during the test.

2. Rough-in test: Total leakage shall be less than or equal to 6 cfm (2.83 L/S) per 100 ft2 (9.29 m2) 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 (1.89 L/S) per 100 ft2 (9.29 m2) of conditioned floor area.

Exceptions: Duct tightness test is not required if Where the air handler and all ducts are located within
conditioned space, total duct leakage shall not exceed 12 cfm per 100 square feet of conditioned floor area
when tested as specified above.

N1103.2.3 Building cavities. Building framing cavities shall not be used as supply ducts.

Reason: This proposal is intended to substantially improve the code’s current duct insulation, sealing and testing requirements. It is well-recognized
that properly designed, constructed, insulated and sealed ducts are crucial for an energy efficient home and occupant comfort. Among other items,
this proposal:

Reduces allowed total duct leakage by 50% in homes where ducts are not located in conditioned space;
Requires a less stringent duct tightness test for ducts in conditioned space to ensure that conditioned air is delivered to its intended destination;
Requires R-4 duct insulation when ducts are located in the conditioned space to address condensation and house durability issues;
Eliminates the use of building framing cavities as ducts;
Establishes requirements for a written test report, to increase and simplify enforceability and accountability;
Creates the ability for the code official to require an independent party to conduct the test;
Simplifies and makes consistent testing requirements by reducing the four possible tests to a single post-construction test of total duct leakage;
Requires final testing of the ducts when construction is complete to ensure that the home owner is receiving a home that meets the intent of the
code.

Field experience with duct sealing shows that these reduced leakage rates are attainable with today’s technology and practice. It also shows
that duct leakage, even when ducts are in conditioned spaces, can induce energy losses. For example, a leaky duct that does not supply sufficient
airflow to a given space can create negative pressure in that space, inducing air filtration that would not otherwise occur. Such a condition would
also reduce comfort, and could cause occupants to adjust thermostat settings, increasing energy use for the whole zone or house.

These changes are relatively simple and yet add significant energy savings potential and improved enforcement. The estimated savings as
shown in the table below are savings from this proposal in addition to the requirements in the 2009 IECC, which first established a requirement for
testing or locating the ducts in conditioned space in the code. The additional cost for achieving the tested values in this proposal are minimal
compared to energy savings.

Climate
Zone 1

Climate
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Climate
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Climate
Zone 4

Climate
Zone 4M

Climate
Zone 5

Climate
Zone 6

Climate
Zone 7

Climate
Zone 8

Heating, Cooling, Hot Water
Purchased Energy Cost
Percent Savings

2.8% 2.7% 2.5% 2.6% 2.6% 2.7% 2.9% 2.7% 2.5%

Total Purchased Energy Cost
Percent Savings (also
including major appliances
and lighting)

2.0% 1.9% 1.8% 1.9% 2.0% 2.0% 2.3% 2.1% 2.0%
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Cost Impact: The code change proposal will increase the cost of construction.

PART I – IECC

Public Hearing: Committee: AS AM D
Assembly: ASF AMF DF

PART II – IRC BUILDING/ENERGY

Public Hearing: Committee: AS AM D
Assembly: ASF AMF DF

ICCFILENAME: PRINDLE-EC-23-403.2.1-N1103.2.1

EC104–09/10
403.2.2, Chapter 6; IRC N1103.2.2, Chapter 44

Proponent: Craig Conner, Building Quality, representing self

THIS IS A 2 PART CODE CHANGE. PART I WILL BE HEARD BY THE IECC COMMITTEE. PART II WILL BE
HEARD BY THE IRC BUILDING/ENERGY COMMITTEE. SEE THE TENTATIVE HEARING ORDERS FOR THESE
COMMITTEES.

PART I – IECC

1. Add new text as follows:

403.2.2 Sealed air handler. Air handlers shall have a manufacturer’s designation for an air leakage of no more than 2
percent of the design air flow rate when tested accordance with ASHRAE 193.

2. Add new standard to Chapter 6 as follows:

ASHRAE 193 Method of Test for Determining the Air Leakage Rate for HVAC Equipment

PART II – IRC ENERGY

1. Add new text as follows:

N1103.2.2 Sealed air handler. Air handlers shall have a manufacturer’s designation for an air leakage of no more
than 2 percent of the design air flow rate when tested accordance with ASHRAE 193.

2. Add new standard to Chapter 44 as follows:

ASHRAE 193 Method of Test for Determining the Air Leakage Rate for HVAC Equipment

Reason: The requirement to “seal” the air handler is already in the IECC/IRC. Because the air inside the handler is under high pressure, even small
leaks cause considerable air loss. The manufacturer sealing and testing the air handler in the factory is very cost-effective.

A manufacturer’s designation (label) that the air handler is sealed simplifies compliance. Inspection becomes the simple act of verifying that
the manufacturer designation is on the air handler. Most manufacturers are already testing at least some of their air handlers for air tightness.

The ASHRAE 193 standard provides the test for the air handler. ASHRAE 193 is expected to be completed before the end of this code cycle.
If the ASHRAE 193 standard is not completed before the final action hearing then the reference to that standard cannot be put into the energy code.

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

Analysis: A review of the standard(s) proposed for inclusion in the code, ASHRAE 193, for compliance with ICC criteria for referenced standards
given in Section 3.6 of Council Policy #CP 28 will be posted on the ICC website on or before September 24, 2009.
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