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What is a pressurized theatrical fog test?

Pressurized theatrical fog testing is a practical means of making air leakage visible. Itis an
extension of the ASTM E 1186 test method, but at a scale that actually locates leakage sites. ASTM E-
1186 methods like the smoke pen test, only verify that leaks exist. Small-scale visual testing like smoke
puffers and pens rely on the tester’s experience to know where to look for the leaks in the first place. |
first used theatrical fog during a DARPA project in 1999, and fully developed the method to include
verification measures in 2002. The specification and test procedure for this primarily qualitative protocol
was submitted to ASTM in 2003 and has been used since that time by many industry members for both
training and quality assurance of air barrier systems. Pressurized fog diagnostic and quality assurance
(QA) practices are qualitative rather than quantitative, as in the case of a blower door compliance test.
For this reason, the spaces on either side of the pressure boundary do not need to be perfectly isolated
during the procedure for it to work. As long as a pressure difference can be established across the
pressure boundary, the fog will flow through any openings in the boundary and the leakage sites can be
detected visually.

This method is utilized most often to quality assure air barrier installations. Since 1999, none of
my projects have ever failed to meet a specified air barrier performance standard using this practice, and
the pressurized theatrical fog test process has evolved to the point where written air barrier
performance guarantees are possible.

How is it done?

A pressurized theatrical fog test is a non-destructive procedure which involves pressurizing one
side of a surface or enclosed space using any blower, fan, or the building’s heating and/or ventilating
system. In some cases, a temporary pressure boundary (enclosure) must be created in order to establish
a pressure difference across a specific boundary condition, such as an area of wall or a window.

Only a few pascals pressure difference is necessary for this procedure to be effective, and the
exact pressure difference and its consistency is not important to the effectiveness of the process. The
pressure only has to be greater than any ambient conditions to assure directional flow.

Once a pressure difference across a boundary has been established and verified, fog from a
theatrical fog generator is introduced on the side of the boundary that is at the highest pressure. With a
pressure difference across the boundary, fog is forced through any holes in the boundary (wall, roof,
etc.). Since the fog is visible, all leakage sites within the area that is under pressure and exposed to the
presence of the fog become visible.

There are two basic approaches to how the fog is introduced. The test can be done generally for

a confined volume (room or building) by filling the entire pressurized space with fog. The test can also
be done locally by dispensing fog progressively along a wall or roof plane (any boundary condition) from
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the side that is at the highest pressure. The approach selected usually depends on the size and the
practicality of filling the entire volume of the room or building. Either process can be reversed if
introducing the fog from one side or the other is inappropriate for the project needs.

The general approach can be done by one operator. First, a confined space is pressurized, then
the fog machine is placed in the room or temporary enclosure, and the fog machine is turned on. The
operator then goes outside to see where the fog comes out. So, the steps used in the general approach
are as follows:

e Use proper notification protocols.

e Cover all large openings in the building or room, or create a confined space around the
building section to be tested.

* |[nstall a blower door, ventilation fan, or operate the mechanical system components to
create a pressurized or depressurized zone.

e Set up the fog equipment.

® Observe and document the leakage locations on the low-pressure side (outdoors) of the
boundary.

The local test method is most efficient when conducted by at least two operators, one spotter
and one fogger. The spotter observes the low-pressure side of the enclosure, locating and recording
where the fog is coming out, as the fogger blows fog onto the high-pressure side of the surface that is
being tested. Local fog testing is an important capability when diagnosing long and/or complex leakage
paths. By introducing fog locally on one side of the boundary and observing where it exits on the other
side of the boundary, both ends of the leakage path are identified. Fog testing is the only practical, full-
scale method for determining both ends of the leakage path.

Fog Test Applications

1. Pressurized or depressurized fog testing can be used to visually observe the locations of air
infiltration and/or exfiltration. Typically, the building is pressurized, theatrical fog is generated inside
the building, and then observed escaping to the outside or unconditioned sections of the building
such as attics or garages. Large or multi-family residences and commercial buildings may require
using or adjusting the building’s mechanical systems to perform pressurized or depressurized tests.

2. Fog testing can be used to diagnose duct leakage.

3. If additional workers are available, this diagnostic tool becomes a quality assurance procedure as
well. Air sealing work based on repairing any observed leaks can be efficient and cost effective.
Ongoing fog introduction allows the workers to target their repair work only on areas that actually
leak, as opposed to a prescriptive approach which may include work that is not necessary. Workmen
can use this method on a construction site in conjunction with their air sealing work without risking
damage to expensive diagnostic equipment. Fog machines are inexpensive and durable, and most
can be operated continuously without constant attention and/or by remote control.

Notes

1. Fog testing generally poses no threat to personal safety or physical property. Theatrical fog
generators were designed for use on Broadway or at the local theater where large audiences are
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2.

3.

present. The fog produced, which does look like smoke, is completely harmless; individuals should
not be alarmed and call the fire department. Smoke detectors, however, may be set off by these
tests. Remove the batteries or turn off hard-wired detectors. Covering the detectors with plastic
bags may prevent them from being activated, but this is not a guaranteed protection against false
alarms. Building occupants should be informed about the testing procedure, and assured that it
poses no danger. Fire departments should be notified if hard-wired alarm systems cannot be turned
off or if passers-by might call the fire department. Generally, notification of the test procedure is
good policy.

This equipment is not expensive or complicated to operate. Party and Halloween fog machines cost
less than $100; and, while durability may vary, they are a good value. More durable, larger
professional models are typically in the $250 to $500 range. Properly maintained, they can provide
years of service. Twenty dollar window fans can provide adequate pressure and pressure metering is
not required. A small hole in a temporary poly enclosure or a slightly open window or door can verify
a pressure difference and adequate fog volume and dispersal.

This test procedure can be done day or night and at any time of the year. If it is done at night, back-
lighting makes it easier to locate the leakage areas and improves photo documentation of the
process.
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