Michigan Energy Code Compliance Aid:

Residential Duct Leakage Testing
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air distribution system.

Duct Tightness Testing
2015 MEC §R403.2.2 and 2021 IECC §R403.3.5

To verify the integrity of the duct seals, the 2015 Michigan Energy Code (MEC) and the 2021 IECC require that ductwork
be tested. However, the 2015 MEC exempts from this criterion any ductwork located entirely within the thermal envelope.
For the contractor’s convenience, testing can be either at rough-in, before walls are up and the system is enclosed, or after
construction is completed. Generally, it is easiest if testing is conducted at rough-in. When testing occurs post-construction,
correcting any deficiencies is more costly, as walls must be opened to expose ductwork and locate leaks.

The current MEC allows two types of testing: total leakage and total leakage outside the conditioned space. When the
2015 MEC was enacted, it was believed that leakage within the conditioned space was acceptable. Today, however, we
better understand how leakage impacts thermostat function as well as occupant comfort and energy use. To improve
system performance, the 2021 IECC does not exempt systems with all components within the building envelope. Instead,
it relaxes the test criteria for them. The test criteria for the current 2015 MEC and the 2021 IECC are shown in Table 1.

Table 1: Maximum Allowable Duct Leakage Rates

Test Criteria' 2 3
Location 2015 MEC 2021 IECC

Entirely inside the  Rough-in before air handler installed Total Leakage Not Required < 8 cfm/100ft?
building thermal
envelope Rough-in with air handler installed Total Leakage Not Required < 8 cfm/100ft?

Total leakage outside

After construction is complete Ty e Not Required Not Allowed
After construction is complete Total Leakage Not Required < 8 cfm/100ft?
Any portion outside  Rough-in before air handler installed Total Leakage < 3 c¢fm/100ft? < 3 c¢fm/100ft?
the building thermal
envelope Rough-in with air handler installed Total Leakage < 4 cfm/100ft? < 4 cfm/100ft?
After construction is complete Total Iea'k:‘:\ge outside < 4 cfm/100ft? Not Allowed
the conditioned space
After construction is complete Total Leakage < 4 cfm/100ft? < 4 cfm/100ft?

Data adapted from the 2015 MEC and 2021 IECC. Exceptions may apply. See source documents for complete details.

T Test is conducted with registers sealed and pressure differential of 0.1 inch w.g. (25 Pa) across the system.

2 square footage is of the conditioned floor area.

3 Ducts serving separate ventilation systems, for example those for heat or energy recovery ventilators that are not integrated with ducts providing
heating or cooling, are exempt from testing criteria.



Conducting a Duct Leakage Test

SMACNA leakage test methods are referenced for both commercial and residential buildings. However, the 2021 IECC
requires residential duct systems to be tested in accordance with RESNET Standard 380.

Overview of Duct Leakage Test Procedure

R e Figure 2: Conducting Duct Testing

a. all controls to air-handler and any other fans that could
impact the test
b. all vented combustion appliances
2. Remove all air filters in the air distribution system
3. Leave as found:
a. all non-motorized dampers, including balancing dampers
b. all non-dampered openings, including fan-integrated inlets,
for intermittent ventilation
4. Open:
a. all zone and bypass dampers
b. all doors, windows, vents, etc. between the outdoors and any unconditioned spaces, such as attics or
crawlspaces, that the ductwork passes through

5. Close, but do not seal, motorized dampers
6. Temporarily seal:
a. all non-dampered openings, including fan-integrated inlets, for continuous ventilation
b. all registers and grilles
c. all air-handler openings, including the filter slot
7. Install static pressure probe(s) at one of the RESNET380 approved locations
8. Connect the manometer and duct leakage tester tubing to the probes
9. Turn on the duct leakage tester (fan) and develop either a positive or negative pressure differential of 25 Pa
10. Once the differential pressure of 25 Pa is achieved, record the average duct system differential and the CFMas

airflow rate. Indicate whether the differential is positive or negative. NOTE: If a differential pressure of 25 Pa is not
achieved, record the highest duct system differential and airflow rate and convert the measured airflow rate to the
CFM.s rate using the following formula: CFMzs = CFM_.. .. x (25 /dp )o6

measured

Data adapted from Resnet 380-2019. See source document for complete details.

What To Do If Ducts Fail Testing?

Duct testing may result in a pass or fail. The 2015 Michigan Residential Code (MRC) says, “any portions that do not comply
shall be corrected.” Similarly, the 2021 IECC states that, for any work that “does not pass an initial test ..., the necessary
corrections shall be made to achieve compliance...” and the work “shall then be resubmitted...for inspection and testing.”

To locate leaks, one should:

1. Visually inspect all the accessible ductwork and connections, including at the air-handler, for obvious gaps, holes,
tears, and unsealed or incompletely sealed joints.

2. Pressurize the duct and feel for airflow at joints, and/or check for audible leaks, and/or use a smoke bomb or pencil
and look for movement in the smoke.

3. If these methods fail to locate leaks, see the SMACNA HVAC Duct Leakage Test Manual for additional approaches.

Once identified leaks have been repaired, the duct work should be retested. The process should be repeated as needed
until an acceptable leakage rate is achieved. Then the code official should be contacted for a reinspection.
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