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2012 International Residential Code 

N1101.7 (R102.1.1) Above code programs.  

The building official or other authority having jurisdiction shall be permitted to deem a national, state or 

local energy-efficiency program to exceed the energy efficiency required by this code. Buildings 

approved in writing by such an energy-efficiency program shall be considered in compliance with this 

code. The requirements identified as "mandatory” in Chapters 4 and 5 of this code, as applicable, shall 

be met. 

N1103.1.1 (R403.1.1) 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).  
 
N1103.1.2 (R403.1.2) 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.  
 
N1103.2.1 (R403.2.1) 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: Ducts or portions thereof located completely inside the building thermal envelope. 
 
N1103.2.2 (R403.2.2) Sealing (Mandatory).  
Ducts, air handlers, and filter boxes shall be sealed. Joints and seams shall comply with Section 
M1601.4.1 of this code.  
 
Exceptions:  
1. Air-impermeable spray foam products shall be permitted to be applied without additional joint seals. 
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2. Where a duct connection is made that is partially inaccessible, three screws or rivets shall be equally 
spaced on the exposed portion of the joint so as to prevent a hinge effect. 
3. Continuously welded and locking-type longitudinal joints and seams in ducts operating at static 
pressures less than 2 inches of water column (500 Pa) pressure classification shall not require additional 
closure systems.  
 
Duct tightness shall be verified by either of the following: 
 
1. Post construction test: Total leakage shall be less than or equal to 4 cfm (113.3 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 4 cfm (113.3 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 
system, including the manufacturer’s air handler enclosure. All registers 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 3 cfm (85 L/min) per 100 square feet (9.29 m2) of conditioned floor area.  
 
Exception: The total leakage test is not required for ducts and air handlers located entirely within the 
building thermal envelope.  
 
N1103.2.2.1 (R403.2.2.1) 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 in accordance with ASHRAE 193. 
 
N1103.2.3 (R403.2.3) Building cavities (Mandatory).  
Building framing cavities shall not be used as ducts or plenums.  
 
N1103.5 (R403.5) Mechanical ventilation (Mandatory).  
The building shall be provided with ventilation that meets the requirements of Section M1507 of this 
code or with other approved means of ventilation. Outdoor air intakes and exhausts shall have 
automatic or gravity dampers that close when the ventilation system is not operating.  

N1103.5.1 (R403.5.1) Whole-house mechanical ventilation system fan efficacy.  
Mechanical ventilation system fans shall meet the efficacy requirements of Table N1103.5.1.  
 
Exception: Where mechanical ventilation fans are integral to tested and listed HVAC equipment, 
they shall be powered by an electronically commutated motor.  
 

N1103.6 (R403.6) Equipment sizing (Mandatory). & M1401.3 Sizing. 

Heating and cooling equipment shall be sized in accordance with ACCA Manual S based on building loads 

calculated in accordance with ACCA Manual J or other approved heating and cooling calculation 

methodologies. 

M1411.6 Locking access port caps.  

Refrigerant circuit access ports located outdoors shall be fitted with locking-type tamper-resistant caps 

or shall be otherwise secured to prevent unauthorized access. 
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M1507.2 Recirculation of air.  

Exhaust air from bathrooms and toilet rooms shall not be recirculated within a residence or to another 

dwelling unit and shall be exhausted directly to the outdoors. Exhaust air from bathrooms and toilet 

rooms shall not discharge into an attic, crawl space or other areas inside the building. 

M1507.3 Whole-house mechanical ventilation system.  

Whole-house mechanical ventilation systems shall be designed in accordance with Sections M1507.3.1 

through M1507.3.3.  

M1507.3.1 System design.  

The whole-house ventilation system shall consist of one or more supply or exhaust fans, or a 

combination of such, and associated ducts and controls. Local exhaust or supply fans are 

permitted to serve as such a system. Outdoor air ducts connected to the return side of an air 

handler shall be considered to provide supply ventilation. 

M1507.3.2 System controls.  

The whole-house mechanical ventilation system shall be provided with controls that enable 

manual override.  

M1507.3.3 Mechanical ventilation rate.  

The whole-house mechanical ventilation system shall provide outdoor air at a continuous rate of 

not less than that determined in accordance with Table M1507.3.3(1).  

 

Exception: The whole-house mechanical ventilation system is permitted to operate 

intermittently where the system has controls that enable operation for not less than 25-percent 

of each 4-hour segment and the ventilation rate prescribed in Table M1507.3.3(1) is multiplied 

by the factor determined in accordance with Table M1507.3.3(2).  

 

TABLE M1507.3.3(1) CONTINUOUS WHOLE-HOUSE MECHANICAL VENTILATION SYSTEM 

AIRFLOW RATE REQUIREMENTS 

DWELLING UNIT  
FLOOR AREA  
(square feet)  

NUMBER OF BEDROOMS  

0 to 1  2 to 3 4 to 5 6 to 7 > 7 

Airflow in CFM  

< 1,500  30  45 60 75 90 

1,501 to 3,000  45  60  75  90  105  

3,001 to 4,500  60  75  90  105  120  

4,501 to 6,000  75  90  105  120  135  

6,001 to 7,500  90  105  120  135  150  

> 7,500  105  120  135  150  165  
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TABLE M1507.3.3(2) INTERMITTENT WHOLE-HOUSE MECHANICAL VENTILATION RATE 
FACTORSa, b  

RUN-TIME 
PERCENTAGE IN 
EACH 4-HOUR 

SEGMENT  

25%  33%  50%  66%  75%  100%  

Factora  4  3  2  1.5  1.3  1.0  

 
a. For ventilation system run time values between those given, the factors are permitted to be determined by 
interpolation.  

b. Extrapolation beyond the table is prohibited.  

M1507.4 Local exhaust rates.  
Local exhaust systems shall be designed to have the capacity to exhaust the minimum 
air flow rate determined in accordance with Table M1507.4.  
 
TABLE M1507.4 MINIMUM REQUIRED LOCAL EXHAUST RATES FOR ONE- AND TWO-
FAMILY DWELLINGS  

AREA TO BE 
EXHAUSTED  

EXHAUST RATES  

Kitchens  100 cfm intermittent or 25 cfm continuous  

Bathrooms-Toilet 
Rooms  

Mechanical exhaust capacity of 50 cfm intermittent or 20 cfm 
continuous  

 

M1601.4.1 Joints, seams and connections.  
All longitudal and transverse joints, seams and connections in metallic and nonmetallic ducts shall be 
constructed as specified in SMACNA HVAC Duct Construction Standards—Metal and Flexible and NAIMA 
Fibrous Glass Duct Construction Standards. All joints, longitudinal and transverse seams, and 
connections in ductwork shall be securely fastened and sealed with welds, gaskets, mastics (adhesives), 
mastic-plus-embedded-fabric systems or tapes.  
 
Closure systems used to seal flexible air ducts and flexible air connectors shall comply with UL 181B and 
shall be marked "181 B-FX” for pressure-sensitive tape or "181 B-M” for mastic. Duct connections to 
flanges of air distribution system equipment shall be sealed and mechanically fastened. Mechanical 
fasteners for use with flexible nonmetallic air ducts shall comply with UL 181B and shall be marked 
181B-C. Crimp joints for round metallic ducts shall have a contact lap of not less than 1 inch (25.4 mm) 
and shall be mechanically fastened by means of not less than three sheet-metal screws or rivets equally 
spaced around the joint.  
 
Closure systems used to seal metal ductwork shall be installed in accordance with the manufacturer’s 
instructions. Round metallic ducts shall be mechanically fastened by means of at least three sheet metal 
screws or rivets spaced equally around the joint. Unlisted duct tape shall not be permitted as a sealant 
on any duct.  



 
Exceptions:  
1. Spray polyurethane foam shall be permitted to be applied without additional joint seals. 
2. Where a duct connection is made that is partially inaccessible, three screws or rivets shall be equally 
spaced on the exposed portion of the joint so as to prevent a hinge effect. 
3. Continuously welded and locking-type longitudinal joints and seams in ducts operating at static 
pressures less than 2 inches of water column (500 Pa) pressure classification shall not require additional 
closure systems. 
 
M1602.1 Return air.  
Return air shall be taken from inside the dwelling. Dilution of return air with outdoor air shall be 
permitted.  
 
M1602.2 Prohibited sources.  
Outdoor and return air for a forced-air heating or cooling system shall not be taken from the following 
locations: 
 
3. A room or space, the volume of which is less than 25 percent of the entire volume served by the 
system. Where connected by a permanent opening having an area sized in accordance with ACCA 
Manual D, adjoining rooms or spaces shall be considered as a single room or space for the purpose of 
determining the volume of the rooms or spaces.  
 
Exception: The minimum volume requirement shall not apply where the amount of return air taken 
from a room or space is less than or equal to the amount of supply air delivered to the room or space. 
 
ACCA Manual D, Section 4-9: An engineered, low resistance return path shall be provided for every room 
or space that receives supply air. This path may be through a ducted return grille, a transfer duct (fitted 
with two return grilles) to a central return, or a door grille. Air velocity shall not exceed 350 FPM… 
 

 
 

2012 International Mechanical Code 
 
312.1 Load calculations.  
Heating and cooling system design loads for the purpose of sizing systems, appliances and equipment 
shall be determined in accordance with the procedures described in the ASHRAE/ACCA Standard 183. 
Alternatively, design loads shall be determined by an approved equivalent computation procedure, 
using the design parameters specified in Chapter 3 of the International Energy Conservation Code.  
 
401.2 Ventilation required.  
Every occupied space shall be ventilated by natural means in accordance with Section 402 or by 
mechanical means in accordance with Section 403. Where the air infiltration rate in a dwelling unit is 
less than 5 air changes per hour when tested with a blower door at a pressure of 0.2-inch water column 
(50 Pa) in accordance with Section 402.4.1.2 of the International Energy Conservation Code, the dwelling 
unit shall be ventilated by mechanical means in accordance with Section 403.  
 
401.3 When required.  
Ventilation shall be provided during the periods that the room or space is occupied. 
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603.18 Registers, grilles and diffusers.  
Duct registers, grilles and diffusers shall be installed in accordance with the manufacturer’s installation 
instructions. Volume dampers or other means of supply air adjustment shall be provided in the branch 
ducts or at each individual duct register, grille or diffuser. Each volume damper or other means of supply 
air adjustment used in balancing shall be provided with access. 
 
603.2 Duct sizing.  
Ducts installed within a single dwelling unit shall be sized in accordance with ACCA Manual D or other 
approved methods. Ducts installed within all other buildings shall be sized in accordance with the 
ASHRAE Handbook of Fundamentals or other equivalent computation procedure. 
 
605.3 Airflow over the filter.  
Ducts shall be constructed to allow an even distribution of air over the entire filter. 
 

2012 International Energy Conservation Code 
 
R402.4.1.2 Testing.  
The building or dwelling unit shall be tested and verified as having an air leakage rate of not exceeding 5 
air changes per hour in Climate Zones 1 and 2, and 3 air changes per hour in Climate Zones 3 through 8. 
Testing shall be conducted with a blower door at a pressure of 0.2 inches w.g. (50 Pascals). Where 
required by the code official, testing shall be conducted by an approved third party. A written report of 
the results of the test shall be signed by the party conducting the test and provided to the code official. 
Testing shall be performed at any time after creation of all penetrations of the building thermal 
envelope. (NOTE: for IECC, CT is Zone 5A) 
 
During testing: 
1. Exterior windows and doors, fireplace and stove doors shall be closed, but not sealed, beyond the intended 
weather-stripping or other infiltration control measures; 
2. Dampers including exhaust, intake, makeup air, backdraft and flue dampers shall be closed, but not sealed 
beyond intended infiltration control measures; 
3. Interior doors, if installed at the time of the test, shall be open; 
4. Exterior doors for continuous ventilation systems and heat recovery ventilators shall be closed and sealed; 
5. Heating and cooling systems, if installed at the time of the test, shall be turned off; and 
6. Supply and return registers, if installed at the time of the test, shall be fully open.  

 
R403.1.1 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).  
 
R403.1.2 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. 



R403.2.1 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: Ducts or portions thereof located completely inside the building thermal envelope.  
 
R403.2.2 Sealing (Mandatory).  
Ducts, air handlers, and filter boxes shall be sealed. Joints and seams shall comply with either the 
International Mechanical Code or International Residential Code, as applicable.  
 
Exceptions: 
1. Air-impermeable spray foam products shall be permitted to be applied without additional joint seals. 
2. Where a duct connection is made that is partially inaccessible, three screws or rivets shall be equally 
spaced on the exposed portion of the joint so as to prevent a hinge effect. 
3. Continuously welded and locking-type longitudinal joints and seams in ducts operating at static 
pressures less than 2 inches of water column (500 Pa) pressure classification shall not require additional 
closure systems.  
 
Duct tightness shall be verified by either of the following: 
1. Postconstruction test: Total leakage shall be less than or equal to 4 cfm (113.3 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 4 cfm (113.3 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 system, including the manufacturer’s air handler enclosure. All registers 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 3 cfm (85 L/min) per 100 square feet (9.29 m2) of conditioned floor area.  
 
Exception: The total leakage test is not required for ducts and air handlers located entirely within the 
building thermal envelope.  
R403.2.2.1 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 in accordance with ASHRAE 193. 
 
R403.2.3 Building cavities (Mandatory).  
Building framing cavities shall not be used as ducts or plenums. 
 
R403.6 Equipment Sizing (Mandatory).  
Heating and cooling equipment shall be sized in accordance with ACCA Manual S based on building loads 
calculated in accordance with ACCA Manual J or other approved heating and cooling calculation 
methodologies. 


