






























































If the duct system is quite airtight, duct pressures can be measured at any supply or return
register {except the register where the Duct Blaster attached). In this case, we measure duct
pressure through a hole punched in the tape or paper covering the register (a basketball pump
needle works well as a pressure sensor for this application).

C. Magnahelic Gauges
If you are using the Magnahelic gauges perform the following final set-up procedures:

- The top 60 Pa gauge will be used to measure duct reference pressure WRT outside.
Connect a clear plastic hose to the top pressure tap on the 60 Pa gauge. "Warm Up" the
60 Pa gauge by blowing on the hose connected to the top pressure tap until the gauge
reads 60 Pa and then release the pressure.

- Take the top 60 Pa gauge hose and feed the open end into the pressure sensing hole in
the duct system where you will measure duct reference pressure (see Duct Reference
Pressure Measurement above).

- Leave the bottom tap on the 60 Pa gauge open to the house if you have opened an
outside door or window, or you have determined that the house is not depressurized by
the Duct Blaster fan. Otherwise you will need to connect a hose to the bottom 60 Pa
pressure tap and run the house to the outside. (in very windy weather, you may want
to run this hose to the same space as most of the suspected duct leaks (e.g. in the attic
if most of the suspected duct leaks are in the attic.) ;

- Connect a hose to the bottom pressure tap of the 500 Pa gauge. "Warm-up" the two |
fan pressure gauges by sucking on the hose connected to the bottom gauge until the
bottom gauge reads about 500 Pa. Release the pressure. Leave the hose unconnected.
The top pressure taps on the bottom two fan pressure gauges should remain open to the
space where the Duct Blaster fan is installed.

- Install the "shower cap” on the inlet of the Duct Blaster fan to seal off the fan opening.
Now "Zero" the duct reference and fan pressure gauges for the Duct Blaster by turning
the adjustment screw near the bottom of the faceplate of each gauge with a small
screwdriver until the gauge reads zero. Gently tap the face plate of the gauge and re-
adjust to zero if necessary.

= Connect the bottom 500 Pa gauge hose to the pressure tap on the Duct Blaster fan
{Figure 18).

- The proper hose connections for the 3 magnahelic gauges when measuring Total Duct
Leakage in the Pressurization Mode are shown in Figure 19.

D. Digital Gauge

We will use CHANNEL "A" to measure duct reference pressure, and CHANNEL "B" to measure
fan pressure (or fan flow). Connect a hose leading from the duct system pressure measurement
location (see Duct Pressure Measurement above) to the "A" INPUT pressure tap. Insert the
open end of this hose into the hole in the duct system where you will measure duct pressure.
Leave the "A" REFERENCE tap open to the house if you have opened an outside door or
window, or you have determined that the house is not depressurized by the Duct Blaster fan.
Otherwise you will need to connect a hose to the "A" REFERENCE tap and run the house to the
outside. (In very windy weather, you may want to run this hose to the same space as most of
the suspected duct leaks {e.g. in the attic if most of the suspected duct leaks are in the attic.)

Next, connect a hose from the "B" INPUT pressure tap to the pressure tap on the Duct Blaster
fan (Figure 18). Leave the "B" REFERENCE tap open to the space where the Duct Blaster fan is
installed. CHANNEL B is now set up to measure fan pressure. Figure 20 shows the proper hose
connections for the digital gauge when measuring Total Duct Leakage in the Pressurization
Mode.
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With the Duct Blaster fan still off, turn the CHANNEL selection knob to "A" so that we can
measure the "baseline duct pressure”. The "baseline duct pressure” is the pressure difference
between the duct system and outside caused solely by stack and wind effects. This "baseline
pressure” will need to be added to the target duct reference pressure in order to compensate for
the stack and wind effects on the test. With the Duct Blaster fan off and the fan sealed with
the shower cap, record the "baseline duct pressure” WRT outside.

CONDUCTING THE TOTAL LEAKAGE TEST (PRESSURIZATION MODE):

The Duct Blaster fan has 4 different flow capacity ranges depending on the configuration of
Low-Flow Rings in the fan inlet. Before beginning the test, install the Low-Flow Ring which you
think best matches the needed capacity of the fan and will provide a fan pressure over 25 Pa.
Refer to Table 2 which shows the flow range of the fan under each of the 4 inlet configurations.

Turn on the Duct Blaster fan by slowly turning the fan controller clockwise. As the fan speed
increases the fan pressure and the duct reference pressure should also increase. Increase the
fan speed until the duct system is pressurized to the target reference pressure. If you are using
the Digital Pressure Gauge, you will need to add the "baseline duct pressure” to vour target duct
reference pressure to account for stack and _wind effects.

For example, if the program specifies a pressurization test with a target duct reference
pressure of +25 Pa (WRT outside), and you measure a "baseline duct pressure” of -2 Pa
with the digital gauge, the adjusted target duct reference pressure becomes 23 Pa (25

+ (-2})). In other words, 23 Pa becomes the "target pressure” to achieve on Channel A
of the digital gauge.

Note: If you are using magnahelic gauges, this adjustment is not necessary because
wind and stack effects were eliminated when "zeroing" the magnahelic gauges.

Duct reference pressure is measured using the 60 Pa magnahelic gauge or CHANNEL A on the
digital gauge if you set the gauges up according to the procedure presented above. Commonly
used target duct reference pressures are 25 Pa, 50 Pa or the average actual operating pressure
in duct system being tested. Refer to your program test protocol for the target duct reference
pressure to be used for your test.

Record the duct reference pressure. Now record the Duct Blaster fan pressure needed to
pressurize the duct system to the target reference pressure. Fan pressure can be read from
either of the bottom magnahelic gauges (always use the 125 Pa gauge when it is less than full
scale}, or CHANNEL B on the digital gauge. If the Duct Blaster was unable to achieve the target
duct reference pressure in the duct system because the ducts are extremely leaky, record the
highest reference pressure achievable and the corresponding fan pressure. If you were unable
to achieve the target reference pressure because the Duct Blaster was operating with a Low-
Flow Ring installed, install a Low-Flow Ring which provides more fan capacity, or remove the
Rings and run the fan in the "open" configuration. If the fan pressure is less than 25 Pa, install
a Low-Flow Ring with a smaller nozzle (Ring 1 has the largest nozzle, Ring 3 has the smallest
nozzle).

Once you’ve recorded the fan pressure necessary to achieve the target duct reference pressure,
convert the fan pressure reading to flow in CFM (see Chapter 3 - Section 3.1). This fan flow
value is the measurement of Total/ Duct Leakage (in CFM) at the target duct reference pressure.
Note: When using the digital gauge, fan pressure readings will display as a negative vaiue on
Channel B. Use the absolute value of this fan pressure reading when using the flow conversion
table or calibration formulas (e.g. -100 Pa becomes + 100 Pa).
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5.2 Measuring Duct Leakage to the OQutside (Pressurization Mode)

This procedure is used to measure duct leakage to the outside only (including attics,
crawlspaces and other zones that are open to the outside). Use of a blower door along with the
Duct Blaster is required to perform the procedure below.

FINAL PREPARATIONS:
A. Set-Up Blower Door in House:

We will be using a blower door to pressurize the house (WRT outside) to eliminate any flow
between duct leaks and the inside of the house during the duct leakage test. This is
accomplished by first pressurizing the house with the blower door to the target reference duct
pressure, and then pressurizing the duct system with the Duct Blaster until there is zero
pressure between the duct system and the inside of the house. By eliminating duct leakage to
the inside, the duct leakage test will now measure only duct leakage to the outside (or
unconditioned spaces open to the outside).

Install the blower door in a centrally located exterior door. Set up the blower door fan to
pressurize the house (i.e. blowing air into the house). We will need to measure house pressure
WRT outside, but will not need to measure blower door fan flow. For a Minneapolis Blower
Door, this means the fan can be installed in its normal depressurization configuration, except the
fan direction switch should be reversed to blow air into the house. Refer to your blower door

manual for complete instructions on blower door installation.

B. Opening Crawlspace/Attic Vents:

If the ducts leak to a crawlspace, attic, garage or other unconditioned zone that is relatively
airtight, this zone may be pressurized by the duct leaks when the Duct Blaster is operating, and
by house leaks from the blower door. We want to prevent this from happening because the
pressure difference across duct leaks will be different for leaks to the zone compared with other
leaks to the outside. Opening vents, access panels, garage doors between the zone and the
outside should eliminate pressurization problems if they exist. Note: If access door or vents
between the crawlspace or attic do not exist or are extremely difficult to open, conduct the test
without providing pressure relief but try to measure pressure changes in the unconditioned
space during the test to quantify any pressurization problems.

C. Determine Location of the Duct Reference Pressure Measurement:

During the pressurization test we will need to measure the reference pressure in the duct system
with respect to (WRT) the inside. The best location for measuring duct pressure is often in or
near the supply or return plenum. Choose a location which is on the opposite side of the duct
system as the Duct Blaster fan. For example, if the Duct Blaster is connected to a return
register, the supply plenum is a good reference pressure location. If the Duct Blaster is installed
at the air handler access door, choose a location which is a couple of feet away from the supply
plenum in a main supply trunk. Drill a small {1/4" to 3/8" OD) into the plenum to allow a
pressure hose to be installed.

If the duct system is quite airtight, duct pressures can be measured at any supply or return .
register (except the register with the Duct Blaster attached). In this case, we measure duct
pressure through a hole punched in the tape or paper covering the register (a basketball pump
needle works well as a pressure sensor for this application).
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D. Magnaholic Gauges
If you are using the Magnahelic gauges perform the following final set-up procedures:

- The top 60 Pa Duct Blaster gauge will be used to measure duct reference pressure WRT
inside the house. Connect a clear plastic hose to the top pressure tap on the 60 Pa
gauge. "Warm Up" the 60 Pa gauge by blowing on the hose connected to the top
pressure tap until the gauge reads 60 Pa and then release the pressure.

- Take the top 60 Pa gauge hose and feed the open end into the pressure sensing hole in
the duct system where you will measure duct reference pressure {see Duct Reference
Pressure Measurement above).

- Leave the bottom tap on the 60 Pa gauge open to the house.

- Connect a hose to the bottom pressure tap of the 500 Pa gauge. "Warm-up” the two
fan pressure gauges by sucking on the hose connected to the bottom gauge until the
bottom gauge reads about 500 Pa. Release the pressure. Leave the hose unconnected.
The top pressure taps on the bottom two fan pressure gauges should remain open to the
space where the Duct Blaster fan is installed.

- Install the "shower cap™ on the inlet of the Duct Blaster fan to seal off the fan opening.
Now "Zero" the duct reference and fan pressure gauges for the Duct Blaster by turning
the adjustment screw near the bottom of the faceplate of each gauge with a small
screwdriver until the gauge reads zero. Gently tap the face plate of the gauge and re-
adjust to zero if necessary.

- "Zero" the blower door house pressure gauge with the blower door fan sealed.

- Connect the bottom 500 Pa gauge hose to the pressure tap on the Duct Blaster fan
{Figure 18).

- The proper hose connections for the 3 Duct Blaster magnahelic gauges when measuring
Duct Leakage to the QOutside (Pressurization Mode) are shown in Figure 19.

E. Digital Gauge

We will use CHANNEL "A" to measure duct reference pressure WRT inside, and CHANNEL "B"
to measure fan pressure {or fan flow). Connect a hose leading from the duct system pressure
measurement location (see Duct Reference Pressure Measurement above) to the "A" INPUT
pressure tap. Insert the open end of the hose into the hole in the duct system where you will
measure duct reference pressure. Leave the "A" REFERENCE tap open to the house.
CHANNEL A is now set up to measure the duct reference pressure WRT to inside.

Next, connect a hose from the "B" INPUT pressure tap to the pressure tap on the Duct Blaster
fan (Figure 18). Leave the "B" REFERENCE tap open to the space where the fan is installed.
CHANNEL B is now set up to measure fan pressure. Figure 20 shows the proper hose
connections for the digital gauge when measuring Duct Leakage to the Outside {Pressurization
Mode).

CONDUCTING THE OUTSIDE LEAKAGE TEST (PRESSURIZATION MODE):

The Duct Blaster fan has 4 different flow capacity ranges depending on the configuration of
Low-Flow Rings in the fan inlet. Before beginning the test, installi the Low-Flow Ring which you
think best matches the needed capacity of the fan. Refer to Table 2 which shows the flow
range of the fan under each of the 4 inlet configurations.

The first step in measuring Duct Leakage to the Qutside is to turn on the blower door fan and
pressurize the house to the target reference duct pressure. For example, if the target reference
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duct pressure is + 25 Pa, use the blower door fan to pressurize the house to 25 Pa WRT
outside. House pressure WRT outside can be read off the top blower door 60 Pa gauge.

With the house pressurized to the target reference pressure, turn on the Duct Blaster fan by
slowly turning the fan controller clockwise. Increase the fan speed until the pressure between
the duct system and the inside of the house is zero Pa. Duct pressure WRT inside is measured
using the 60 Pa magnahelic gauge or CHANNEL A on the digital gauge if you set the gauges up
according to the procedure presented above. Re-check the blower door and re-adjust to
maintain the target reference pressure in the house. if the blower door is re-adjusted, re-adjust
Duct Blaster to achieve zero pressure between the ducts and inside the house.

Record the house pressure WRT outside from the blower door 60 Pa gauge, the duct reference
pressure (should be zero) and the Duct Blaster fan pressure needed to achieve a duct reference
pressure of zero. Fan pressure can now be read from either of the bottom magnahelic gauges
{always use the 125 Pa gauge when it is less than full scale), or CHANNEL B on the digital
gauge. If you were unable to achieve zero reference duct pressure because of insufficient Duct
Blaster air flow, install a larger Low-Flow Ring which provides more fan capacity, or remove the
Rings and run the "open” fan. If the recorded fan pressure is less than 25 Pa, install a smaller
Low-Flow Ring.

Once you’ve recorded the fan pressure necessary to achieve zero pressure difference between
the duct system and the house (with the house pressurized to the target reference pressure),
convert the fan pressure reading to flow in CFM (see Chapter 3 - Section 3.1). This fan flow
value is the measurement of Duct Leakage to the Outside {in CFM) at the target duct reference
pressure. Note: When using the digital gauge, fan pressure readings will display as a negative
value on Channel B. Use the absolute value of this fan pressure reading when using the flow
conversion table or calibration formulas (e.g. -100 Pa becomes + 100 Pa).

5.3 Using the Can’t Reach Pressure (CRP) Factors:

If the duct system is very leaky and you are not able to generate a target duct reference (25 or
50 Pa depending on the program testing protocol) with the Duct Blaster fan operating at full
capacity ("open fan" inlet configuration and full speed), you can use Table 3 to estimate the 25
or 50 Pa flow. To use Table 3, determine the flow required to maintain the highest achievable
duct reference pressure in Column 1. Multiply this flow by the corresponding "Can’t Reach
Pressure (CRP) Factor” in Column 2 or 3 to estimate the air flow that would be required to
maintain a 25 or 50 Pa duct reference pressure. Table 3 assumes the "Duct Leakage Curve"
for the duct system being tested has an exponent (or "n value”) of 0.65. Preliminary testing
suggests that 0.65 roughly approximates the "n value" of typical residential duct systems.

Note: Before using Table 3, try setting up the Duct Blaster fan without the flexible extension
duct attached in order to generate more fan flow (see Section 4.1 - Installing The Fan Without
The Flexible Extension Duct).

5.4 Finding Duct Leaks

A simple method which may help you determine which duct runs are leaking can be performed
while the registers are taped off and the Duct Blaster fan is running. With the ducts pressurized
by the Duct Blaster, the pressure drop across each taped register is measured by inserting a
small probe connected to a pressure gauge (a basketball pump needle works well). The register
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with the lowest pressure drop may be near a leakage site. In addition, if a few registers show
low pressures relative to the remaining ones, as significant leak may exist near this branch of
ducts. Of course, a low pressure reading could also be an indication that the register(s) is
simply farthest away from the Duct Blaster fan, or the register is connected to a blocked duct
run. Because of this uncertainty, use this method with caution.

5.5 Important Points To Remember

When making repairs to the duct system with mastic or other curing sealants, allow the
sealant to properly cure before conducting a duct leakage test to determine the
effectiveness of your sealing efforts. Refer to sealant installation instructions for proper
curing times.

The fan is powerful and potentially dangerous piece of equipment. Carefully examine
the fan before each use. If the fan housing, fan guards, blade, controller or cords
become damaged, do not operate the Duct Blaster until repairs have been made. Keep
people and pets away from the fan when it is operating. If you notice any unusual
noises or vibrations, stop the fan for examination and contact The Energy Conservatory
if you are unable to locate the source of the problem.

Periodically check the plastic hoses used with your Duct Blaster for air leaks.

Combustion Safety and MAD-AIR Test Procedures: Sealing air leaks (including duct
leaks) in a house can increase the potential for pressure imbalances created by HVAC
and exhaust fan operation. These pressure imbalances can result in backdrafting of
natural draft combustion appliances and increase the amount of soil gas entering the
house. Because of these complicated systemic interactions between air sealing
activities and occupant health and safety issues, technicians should familiarize
themselves with the Combustion Safety and MAD-AIR testing procedures listed in
Chapter 7, in order to reduce the risk of leaving a house with a-potential problem.
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