CLOTHES DRYER EXHAUST
M1502.1 General.
Clothes dryers shall be exhausted in accordance with the manufacturer’s instructions.
❖ Clothes dryers must be exhausted in compliance with the dryer manufacturer’s installation instructions. The manufacturer’s installation instructions apply and where the code provisions are more strict, the code applies. Note that some of the provisions in the code are redundant with the appliance installation instructions. Dryers are designed and built to meet industry safety standards. The manufacturer’s installation instructions are evaluated by the agency responsible for testing the appliance and, therefore, those instructions will prescribe an installation that is consistent with the appliance installation that was tested. This requirement is consistent with Section M1307.1, which addresses the installation of all appliances. The correct terminology is “dryer exhaust duct,” as the term “vent” is used in a different context elsewhere in the code.
M1502.2 Independent exhaust systems.
Dryer exhaust systems shall be independent of all other systems and shall convey the moisture to the outdoors.
Exception: This section shall not apply to listed and labeled condensing (ductless) clothes dryers.
❖ Clothes dryer exhaust systems are a potential fire hazard because of the combustible lint and debris that can accumulate in the duct and the heat source of the appliance. This combination of combustible lint and elevated temperature has been the cause of fires. The dryer exhaust system must be independent of other systems to prevent the hazard associated with one exhaust entering into or affecting other systems or areas in the building.
Clothes dryer exhaust systems must convey the moisture and any products of combustion directly to the exterior of the building (outdoors); therefore, any devices that allow all or part of the exhaust to discharge to the indoors are in violation of the code. The requirement to convey the exhaust to the outdoors applies to both fuel-fired and nonfuel-fired (i.e., electric) appliances. Clothes dryer exhaust systems cannot terminate in or discharge to any enclosed space, such as an attic or crawl space, regardless of whether or not the space is ventilated through openings to the outdoors. The high levels of moisture in the exhaust air can cause condensation to form on exposed surfaces or in insulation materials. Water vapor condensation can cause structural damage, deterioration of building materials and contribute to the growth of mold and fungus. Clothes dryer exhausts that discharge to enclosed spaces will also cause an accumulation of combustible lint and debris, creating a significant fire hazard. An improperly installed clothes dryer exhaust system not only reduces dryer efficiency and increases running time, but also can cause a significant increase in exhaust temperature, causing the dryer to cycle on its high limit control, which is an unsafe operating condition.
The exception specifically excludes condensing clothes dryers from the requirement to exhaust to the outdoors. Condensing dryers are electrically heated and recirculate the same air through the clothes drum. An air-to-air heat exchanger condenses the water vapor in the clothes drum air by using room air as the condensing medium. The condensate is collected in a reservoir that is either manually emptied or automatically emptied by an integral condensate pump. These dryers do not discharge heated air to the outdoors and have the effect of slightly elevating the indoor ambient temperature.
These “ductless” dryers must be listed for this application and installed to comply with the listing. They are commonly installed in applications where a conventional dryer exhaust duct cannot be used because of distance or aesthetics problems.
M1502.3 Duct termination.
Exhaust ducts shall terminate on the outside of the building. Exhaust duct terminations shall be in accordance with the dryer manufacturer’s installation instructions. If the manufacturer’s instructions do not specify a termination location, the exhaust duct shall terminate not less than 3 feet (914 mm) in any direction from openings into buildings. Exhaust duct terminations shall be equipped with a backdraft damper. Screens shall not be installed at the duct termination.
❖ The clothes dryer exhaust discharge must terminate outdoors because of the high levels of moisture, combustible lint and, for gas-fired units, combustion products in the exhaust. If discharged indoors, such exhaust could present a health and fire hazard, could cause structural damage and deterioration of building material and could contribute to the growth of mold and fungus. The exhaust also contains highly combustible clothes fibers and, in the case of gas-fired units, products of combustion.
The requirement to locate the exhaust outlet at least 3 feet (914 mm) from any openings into the building is intended to minimize the possibility of drawing the dryer exhaust into the house through windows, doors or fresh air intake openings. Note that the dryer installation instructions may specify a greater distance. The 3-foot (914 mm) dimension is consistent with similar requirements in the International Mechanical Code® (IMC®) and has been successfully used in the housing industry for years.
Backdraft dampers must be installed in dryer exhaust ducts to avoid outdoor air infiltration during periods when the dryer is not operating and to prevent the entry of animals. These dampers should be designed and installed to provide an adequate seal when in a closed position to minimize air leakage (infiltration). Backdraft dampers are typically of the gravity type, which are opened by the energy of the exhaust discharge. Some dryer manufacturers prohibit the use of magnetically held backdraft dampers because of the extra resistance that the exhaust flow must overcome.
Exhaust terminal opening size is also governed by the dryer manufacturer’s instructions. Full opening terminals present less resistance to flow and might be mandated by the dryer manufacturer. A “full opening” is considered to be an opening having no dimension less than the diameter of the exhaust duct. Screens are prohibited on the duct termination because lint from the dryer will clog the screen creating flow resistance and eventually a complete blockage. This will result in a fire hazard. Consider that the filter screen integral with the appliance becomes restricted with lint in each cycle of operation. The code does not recognize any type or size of screen as being acceptable. Some dryer exhaust terminals are manufactured with a “basket” type of animal screen and the code makes no exception for such screens. Clothes fibers have the ability to coalesce and clog any screen.
M1502.4 Dryer exhaust ducts.
Dryer exhaust ducts shall conform to the requirements of Sections M1502.4.1 through M1502.4.7.
❖ See the commentary to subsequent sections.
M1502.4.1 Material and size.
Exhaust ducts shall have a smooth interior finish and be constructed of metal having a minimum thickness of 0.0157 inches (0.3950 mm) (No. 28 gage). The duct shall be 4 inches (102 mm) nominal in diameter.
❖ This section requires that the diameter of the exhaust duct be 4 inches (102 mm), no larger and no smaller. A 4-inch (102 mm) duct is the basis for the design of the appliance exhaust system. Ducts that are too small would restrict air movement and would cause the dryer to consume more energy because of the longer drying time. They could also cause appliance overheating. Ducts that are too large will cause a decrease in the flow velocity, causing lint and debris to drop out of the exhaust air stream. For example, increasing the duct size from 4 inches to 5 inches (102 mm to 127 mm) will result in a reduction of duct velocity of approximately 37 percent for the typical dryer. The exhaust duct material must be smooth-wall metal with the specified minimum wall thickness. Plastic ducts, corrugated ducts and flexible ducts are all prohibited with the exception of transition ducts in accordance with Section M1502.4.3.
M1502.4.2 Duct installation.
Exhaust ducts shall be supported at intervals not to exceed 12 feet (3658 mm) and shall be secured in place. The insert end of the duct shall extend into the adjoining duct or fitting in the direction of airflow. Exhaust duct joints shall be sealed in accordance with Section M1601.4.1 and shall be mechanically fastened. Ducts shall not be joined with screws or similar fasteners that protrude more than 1/8 inch (3.2 mm) into the inside of the duct.
❖ Clothes dryer ducts must be well supported to prevent deformation and joint separation. The male end of the duct and fittings must point in the direction of airflow to lessen flow resistance, joint leakage and collection of lint. This is common practice for all ducts, regardless of application. Previous editions of the code did not permit duct fasteners to protrude into the inside of the ducts. This created a problem since all ducts have been required by tradition, codes or installation standards to be mechanically fastened at all joints and joint sealing is not equivalent to or a substitute for mechanical fastening (see Section M1601.4.1 applicable to HVAC ducts). This also created a problem when duct cleaning firms attempted to clean dryer exhaust ducts and they would come apart within concealed wall and ceiling spaces. The code permits mechanical fasteners to penetrate up to 1/8 inch (3.2 mm) into the inside of the dryer exhaust duct. A maximum penetration of 1/8 inch (3.2 mm) is expected to create only an insignificant amount of lint buildup. The 1/8-inch (3.2 mm) limitation was intended to allow the use of short pop-rivets and 1/8-inch-long (3.2 mm) screws. Dryer exhaust ducts must be exceptionally well supported and sealed so that the joints will not separate. This is especially important where the ducts are to be concealed within the building construction and where they will be mechanically cleaned by duct cleaning apparatus.
M1502.4.3 Transition duct.
Transition ducts used to connect the dryer to the exhaust duct system shall be a single length that is listed and labeled in accordance with UL 2158A. Transition ducts shall be not greater than 8 feet (2438 mm) in length. Transition ducts shall not be concealed within construction.
❖ Within the context of this section, a transition duct is a flexible connector used as a transition between the dryer outlet and the connection point to the exhaust duct system. Transition duct connectors must be listed and labeled as transition ducts for clothes dryer application. Transition ducts must be listed to comply with UL 2158A. Such transition ducts are not considered as flexible air ducts or flexible air connectors.
Transition ducts are flexible ducts constructed of a metalized (foil) laminated fabric supported on a spiral wire frame. They are more fire resistant than the typical plastic spiral duct. Transition duct connectors are necessary for domestic dryers because of appliance movement, vibration and outlet location. In many cases, connecting a domestic clothes dryer directly to rigid duct would be difficult.
Transition duct connectors are limited to 8 feet (2438 mm) in length and must be installed in accordance with their listing and the manufacturer’s instructions. These duct connectors must not be concealed by any portion of the structure’s permanent finish materials, such as drywall, plaster, paneling, built-in furniture or cabinets or any other similar permanently affixed building component; they must remain entirely within the room in which the appliance is installed. Transition duct connectors cannot be joined to extend beyond the 8-foot (2438 mm) maximum length limit. Transition ducts are to be cut to length as needed to avoid excess duct and unnecessary bends. Note that in the application of Section M1502.4.5.1, the length of the transition duct is not counted in the overall duct system length, despite the fact that the transition duct does contribute considerable airflow resistance to the exhaust duct system.
M1502.4.4 Dryer exhaust duct power ventilators.
Domestic dryer exhaust duct power ventilators shall conform to UL 705 for use in dryer exhaust duct systems. The dryer exhaust duct power ventilator shall be installed in accordance with the manufacturer’s instructions.
❖ The previous code editions did not recognize dryer exhaust duct power ventilators (DEDPVs) as an option for clothes dryer installations. DEDPVs are loosely referred to as “dryer booster fans” in the marketplace. Prior to the 2015 code, the designer’s choices for exhaust duct length were: 1. To limit the duct length to 35 feet; 2. To follow the length limits in the clothes dryer manufacturer’s instructions; or, if neither of those choices work, 3. To relocate the dryer. A fourth option was to get the code official to approve the installation of a DEDPV under the alternative approval provision in Section 105. Exhaust ducts that exceed the developed length allowed by the code are a potential fire hazard, create maintenance problems, increase drying times and cause the dryer to be inefficient and waste energy. Dryer exhaust systems are commonly installed improperly with excessive lengths, too many elbows and the wrong duct materials. Because of the high incidence of reported dryer fires, the code strictly regulates the installation. DEDPVs are listed to a revised version of UL 705 that now contains tests and construction requirements that are specific to these devices. DEDPVs have been around for years but until recently were not listed to a national consensus standard that was specific to these devices. The UL 705 standard contains requirements for the construction, testing and installation of DEDPVs and requires them to be equipped with features such as interlocks, limit controls, monitoring controls and enunciator devices to make certain that the dryers or dryer operators are aware of the operating status of the DEDPVs (see Commentary Figure M1502.4.4).
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Figure M1502.4.4
DRYER EXHAUST DUCT POWER VENTILATOR
M1502.4.5 Duct length.
The maximum allowable exhaust duct length shall be determined by one of the methods specified in Sections M1502.4.5.1 through M1502.4.5.3.
❖ The duct length, the number and angle of fittings and the smoothness of the duct interior all contribute to the total friction loss of the airflow. When the friction loss is excessive, a reduction of the air velocity occurs, allowing lint and debris to accumulate in the duct and thus creating a fire hazard. Impeded airflow will also increase drying time, decrease appliance efficiency and raise system temperatures. The manufacturer’s instructions and the code limitations concerning duct length, the number of elbows installed and the type of termination fittings must be adhered to in order to help prevent a fire hazard and allow proper appliance operation.
Note that this section introduces two distinct choices in its two subsections.
M1502.4.5.1 Specified length.
The maximum length of the exhaust duct shall be 35 feet (10 668 mm) from the connection to the transition duct from the dryer to the outlet terminal. Where fittings are used, the maximum length of the exhaust duct shall be reduced in accordance with Table M1502.4.5.1. The maximum length of the exhaust duct does not include the transition duct.
❖ The maximum exhaust duct length of 35 feet (7620 mm) is the requirement for domestic clothes dryers. The 35-foot (7620 mm) limit is based on the worst case scenario where the dryer is rated for a maximum duct length of 35 feet (7620 mm). The intent was to ensure that the least capable dryer available would be compatible with a 35-foot (7620 mm) duct system. If the exhaust duct system is designed for worst case, it should work properly in all cases. Note that there may be some dryers on the market that specify a duct length of less than 35 feet (10 668 mm), and the manufacturer’s instructions would prevail in such case.
Because the maximum length is based on equivalent length, all fittings must be accounted for in accordance with Table M1502.4.5.1. The length is measured from the point where the transition duct (if used) connects to the rigid exhaust duct system to the terminal outdoors (see Table M1502.4.5.1). The transition duct is excluded from the calculation of equivalent length of the duct system.
Table M1502.4.5.1 assigns an equivalent length to the various types of elbow fittings that are available. The first two rows of the table cover the traditional elbows that the code and dryer manufacturer’s installation instructions have always addressed. The other rows in the table cover newer, high-performance elbows that have longer turning radii and smoother walls (i.e., no mitered joints); thus, the equivalent length is substantially reduced. When an installer discovers that the length of an exhaust duct will exceed the limits of the code, he or she may find that using higher performance elbows will keep the length within the allowable limits.
TABLE M1502.4.5.1
DRYER EXHAUST DUCT FITTING EQUIVALENT LENGTH
	DRYER EXHAUST DUCT FITTING TYPE
	EQUIVALENT LENGTH

	4 inch radius mitered 45 degree elbow
	2 feet 6 inches

	4 inch radius mitered 90 degree elbow
	5 feet

	6 inch radius smooth 45 degree elbow
	1 foot

	6 inch radius smooth 90 degree elbow
	1 foot 9 inches

	8 inch radius smooth 45 degree elbow
	1 foot

	8 inch radius smooth 90 degree elbow
	1 foot 7 inches

	10 inch radius smooth 45 degree elbow
	9 inches

	10 inch radius smooth 90 degree elbow
	1 foot 6 inches


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 degree = 0.0175 rad.
M1502.4.5.2 Manufacturer’s instructions.
The size and maximum length of the exhaust duct shall be determined by the dryer manufacturer’s installation instructions. The code official shall be provided with a copy of the installation instructions for the make and model of the dryer at the concealment inspection. In the absence of fitting equivalent length calculations from the clothes dryer manufacturer, Table M1502.4.5.1 shall be used.
❖ This section allows the 35-foot (7620 mm) limit of the previous section to be exceeded where longer exhaust duct lengths are allowed by the appliance manufacturer’s instructions. Today’s appliances often, but not always, permit longer distances, therefore this section allows the installer to take advantage of those longer distances where specified by the manufacturer. The make and model of the dryer must be provided to the code official, along with the respective installation instructions, to permit the code official to inspect the duct installation based on the manufacturer’s instructions. Because the installation is specific to and dependent on a certain appliance make and model, the code official must follow through to make sure that the appliance did get installed. Remember that the prime objective is to prevent a dangerous mismatch between a dryer and its exhaust system.
Where not otherwise specified by the dryer manufacturer, the flow resistance contributed by fittings installed in the duct system must be in accordance with Table M1502.4.5.1. Each type of fitting and its angle is equated to a certain length of straight duct and this “equivalent length” is added to the actual straight duct length in the system to obtain the total length. The table recognizes newer fitting designs that have smooth bore interiors and much larger turning radii than traditionally used fittings. Such designs greatly reduce friction loss as can be seen by their much smaller equivalent lengths. If an installer is unable to stay within the allowable length on a particular job, he or she may find that substituting better fittings will correct the problem (see Section M1502.4.6).
M1502.4.5.3 Dryer exhaust duct power ventilator.
The maximum length of the exhaust duct shall be determined in accordance with the manufacturer’s instructions for the dryer exhaust duct power ventilator.
❖ See the commentary to Section M1502.4.4.
M1502.4.6 Length identification.
Where the exhaust duct equivalent length exceeds 35 feet (10 668 mm), the equivalent length of the exhaust duct shall be identified on a permanent label or tag. The label or tag shall be located within 6 feet (1829 mm) of the exhaust duct connection.
❖ A point to consider is the situation that will exist when the original dryer is replaced or the original occupant moves out and the new occupant installs a different dryer. In either case, the replacement dryer might not be compatible with the existing duct length. If the duct system equivalent length is not identified in a conspicuous manner, the new resident will be unaware of the potentially hazardous situation that has been created by the dryer and exhaust duct mismatch. It is assumed that the installer will be aware of the equivalent length of exhaust ducts that are entirely exposed and observable (see Commentary Figure M1502.4.6). If the exhaust duct equivalent length is 35 feet or less, there is no point in identifying it because it is assumed to be compatible with all dryers. See Section M1502.4.5.1.
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Figure M1502.4.6
EXAMPLE OF A DRYER EXHAUST LENGTH LABEL
[bookmark: _GoBack]M1502.4.7 Exhaust duct required.
Where space for a clothes dryer is provided, an exhaust duct system shall be installed. Where the clothes dryer is not installed at the time of occupancy the exhaust duct shall be capped or plugged in the space in which it originates and identified and marked “future use.”
Exception: Where a listed condensing clothes dryer is installed prior to occupancy of the structure.
❖ Where a space is provided for the future installation of a clothes dryer, an exhaust duct system must be installed so that such system can be inspected and approved (see Commentary Figure M1502.4.7). Otherwise, it is likely that the dryer and exhaust duct system will be installed later without the code official’s knowledge and it will not be inspected for proper installation. Note that Section M1502.4.5.2 does not appear to be an option when an exhaust duct system is “roughed-in” for future use because the make, model and exhaust capability of the dryer will be unknown. The code official could approve identifying the equivalent length in accordance with Section M1502.4.6 under the alternative approval provisions of Section R104.11.
The requirement to cap the exhaust duct where a dryer is not installed at the time of occupancy is intended to keep the duct from becoming a conduit for air to travel between the inside of the structure and the outdoors. While a backdraft damper is required at the outdoor termination, capping the duct further reduces the chance of air movement. The capping will also prevent the entry of debris and foreign objects. The cap is required inside at the future dryer’s location so that it will be readily apparent when the future dryer is installed. Requiring that a listed condensing dryer be installed prior to occupancy will prevent someone from taking advantage of this exception to avoid installing an exhaust duct system by indicating that a future condensing dryer will be installed (see the commentary for the exception to Section M1502.2).
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Figure M1502.4.7
SPACE FOR CLOTHES DRYER INSTALLATION
M1502.5 Protection required.
Protective shield plates shall be placed where nails or screws from finish or other work are likely to penetrate the clothes dryer exhaust duct. Shield plates shall be placed on the finished face of framing members where there is less than 11/4 inches (32 mm) between the duct and the finished face of the framing member. Protective shield plates shall be constructed of steel, shall have a minimum thickness of 0.062-inch (1.6 mm) and shall extend not less than 2 inches (51 mm) above sole plates and below top plates.
❖ Protection from nail and screw penetration has been required for wiring, vent systems, plumbing piping, fuel piping, hydronic piping and refrigerant piping for some time in the code, and now it is also required for dryer exhaust ducts (see Commentary Figure M1502.5). Depending on the depth of penetration, a nail or screw could create a serious obstruction problem and potential fire hazard.
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Figure M1502.5
DRYER EXHAUST DUCT PROTECTION
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