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ENERGY CONSERVATORY WARRANTY
EXPRESS LIMITED WARRANTY:

Seller warrants that this product, under normal use and service as described in the operator’s manual, shall be free from defects in
workmanship and material for a period of 24 months, or such shorter length of time as may be specified in the operator’s manual, from the
date of shipment to the Customer.

LIMITATION OF WARRANTY AND LIABILITY:
This limited warranty set forth above is subject to the following exclusions:

a) With respect to any repair services rendered, Seller warrants that the parts repaired or replaced will be free from defects in
workmanship and material, under normal use, for a period of 90 days from the date of shipment to the Purchaser.

b) Seller does not provide any warranty on finished goods manufactured by others. Only the original manufacturer’s warranty applies.

) Unless specifically authorized in a separate writing, Seller makes no warranty with respect to, and shall have no liability in connection
with, any goods which are incorporated into other products or equipment by the Purchaser.

d) All products returned under warranty shall be at the Purchaser’s risk of loss. The Purchaser is responsible for all shipping charges to
return the product to The Energy Conservatory. The Energy Conservatory will be responsible for return standard ground shipping
charges. The Customer may request and pay for the added cost of expedited return shipping.

The foregoing warranty is in lieu of all other warranties and is subject to the conditions and limitations stated herein. No other express or
implied warranty IS PROVIDED, AND THE SELLER DISCLAIMS ANY IMPLIED WARRANTY OF FITNESS for particular purpose or
merchantability.

The exclusive remedy of the purchaser FOR ANY BREACH OF WARRANTY shall be the return of the product to the factory or designated
location for repair or replacement, or, at the option of The Energy Conservatory, refund of the purchase price.

The Energy Conservatory’s maximum liability for any and all losses, injuries or damages (regardless of whether such claims are based on
contract, negligence, strict liability or other tort) shall be the purchase price paid for the products. In no event shall the Seller be liable for any
special, incidental or consequential damages. The Energy Conservatory shall not be responsible for installation, dismantling, reassembly or
reinstallation costs or charges. No action, regardless of form, may be brought against the Seller more than one year after the cause of action
has accrued.

The Customer is deemed to have accepted the terms of this Limitation of Warranty and Liability, which contains the complete and exclusive
limited warranty of the Seller. This Limitation of Warranty and Liability may not be amended or modified, nor may any of its terms be waived
except by a writing signed by an authorized representative of the Seller.

TO ARRANGE A REPAIR: Please call The Energy Conservatory at 612-827-1117 before sending any product back for repair or to inquire
about warranty coverage. All products returned for repair should include the reason for repair, a return shipping address, name and phone
number of a contact person concerning this repair, and the purchase date of the equipment.
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Safety Statement

Safety Information

Equipment Safety Instructions

1.

o g M w DN

The Duct Blaster® fan is a very powerful and potentially dangerous piece of equipment if not used and
maintained properly. Carefully examine the fan before each use. If the fan housing, fan guards, blade,
controller or cords become damaged, do not operate the fan until repairs have been made. Repairs should
only be made by qualified repair personnel.

Keep people and pets away from the Duct Blaster fan when it is operating.

Do not operate the Duct Blaster fan unattended.

Do not use ungrounded outlets or adapter plugs. Never remove or modify the grounding prong.

Do not operate the Duct Blaster fan if the motor, controller or any of the electrical connections are wet.

Disconnect the power plug from the Duct Blaster fan receptacle before making any adjustments to the fan
motor, blades or electrical components.

Other Important Safety Instructions

6.

10.
11.

12.

The Duct Blaster fan motor is not a continuous duty motor and should not be run for extended periods of
time (more than 2 hours at one time).

If using a theatrical fogger with the Duct Blaster system, inject the fog stream toward the edge of the fan
housing and not directly into the Duct Blaster fan motor. In addition, clean off any theatrical fog residue
from the Duct Blaster fan motor and fan housing following the test procedure.

Be sure to remove all temporary register seals after completing the test procedure.

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.

Adjust all mechanical equipment (including the air handler fan) so that it does not turn on during the test.

Be sure you have returned the mechanical equipment controls back to their original position before leaving
the building.

Sealing leaks in a duct system should always be part of a larger total system diagnostic procedure which
includes examining total system air flow, system charge, airflow balancing and operation of vented
combustion appliances. In addition, sealing air leaks (including duct leaks) in existing buildings can reduce
the ventilation rate in those buildings. Existing ventilation rates and sources of indoor air pollutants should
be considered by technicians before large changes in ventilation rates are undertaken. Because of these
complicated systemic interactions between air sealing activities and occupant health and safety issues, it is
highly recommended that technicians familiarize themselves with the Pressure Balancing/System
Performance and Combustion Safety test procedures listed in Chapters 14 and 15 before attempting to seal
leaks in a duct system.

1 ETEC
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Chapter 1  Introduction to the Minneapolis Duct Blaster

Chapter 1  Introduction to the Minneapolis Duct Blaster®

Air leakage in forced air duct systems is now recognized as a major source of energy waste in both new and
existing houses and commercial buildings. Research conducted by the Florida Solar Energy Center (FSEC),
Advanced Energy Corporation (AEC), Proctor Engineering, Ecotope and other nationally recognized research
organizations has shown that testing and sealing leaky distribution systems is one of the most cost-effective
energy improvements available in many houses and light commercial buildings

The Minneapolis Duct Blaster® is a calibrated air flow measurement system designed to test and document the
airtightness of forced air duct systems. Airtightness measurements of duct systems are used for a variety of
purposes including:

e Documenting and certifying compliance with building code or other construction standards requiring
airtight duct systems.

e  Troubleshooting comfort and performance complaints from building owners.

e Measuring and documenting the effectiveness of duct sealing activities.

e  Estimating annual HVAC system losses from duct leakage.

This manual describes how to measure duct airtightness using the Minneapolis Duct Blaster. Duct airtightness is
determined by measuring the leakage rate of the duct system when it is subjected to a uniform test pressure by
the Duct Blaster fan. Duct airtightness test results are typically expressed in terms of cubic feet per minute (cfm)
of leakage at a corresponding test pressure (e.g. 155 cfm at 25 Pascals). Duct airtightness test results can also be
expressed in terms of leakage areas (e.g. square inches of hole) or normalized leakage rates (e.g. measured duct
leakage rate as a percent of total system air flow).

A duct airtightness test is performed by first connecting the Duct Blaster system to the ductwork at either a
central return grille or at the air handler cabinet. After temporarily sealing off all intentional openings in the duct
system (e.g. supply and return registers, and combustion or ventilation air inlets which are connected to the duct
system), the Duct Blaster fan is used to pressurize or depressurize the entire duct system to a standard test
pressure. For residential duct systems, 25 Pascals (0.10 inches w.c.) is the most commonly used test pressure.
This test pressure has been adopted by most duct testing programs because research has shown that 25 Pascals
represents a typical operating pressure in many residential systems. The air flow needed from the Duct Blaster
fan to generate the test pressure in the duct system is the measured leakage rate. Both the duct system pressure
and the Duct Blaster fan air flow are measured by a calibrated digital pressure gauge.

In addition to measuring duct airtightness, the Minneapolis Duct Blaster can be used as a powered flow hood to
accurately measure total air flow through the air handler, supply and return registers, exhaust fans and other air
flow devices. The Duct Blaster can also be used as a small Blower Door to test the airtightness of small or
tightly built houses.

Note: The leakage rate of a duct system determined using the airtightness test procedures listed in this manual
may differ from the leakage rates occurring in the duct system under actual operating conditions. When
conducting an airtightness test, all leaks in the ductwork are subjected to approximately the same pressure (i.e.
the test pressure). Under actual operating conditions, pressures within the duct system vary considerably with the
highest pressure present near the air handler, and the lowest pressures present near the registers. Researchers are
working on developing additional test procedures which will provide duct leakage measurements under actual
operating conditions.
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Chapter 2 Duct Leakage Basics

Chapter 2 Duct Leakage Basics

2.1 Why Is Duct Leakage Important?

Studies indicate that duct leakage can account for as much as 25% of total house energy loss, and in many cases
has a greater impact on energy use than air infiltration through the building shell. In many light commercial
buildings, duct leakage is often the single largest cause of performance and comfort problems.

Here are just a few of the problems resulting from duct leakage:

e Leaks in the supply ductwork cause expensive conditioned air to be dumped directly outside or in the attic
or crawlspace rather than delivered to the building.

e Leaks in the return ductwork pull unconditioned air directly into the HVAC system reducing both efficiency
and capacity. For example, if 10 percent of the return air for an air conditioning system is pulled from a hot
attic, system efficiency and capacity are often reduced by as much as 30 percent.

e In humid climates, moist air being drawn into return leaks can overwhelm the dehumidification capacity of
air conditioning system causing buildings to feel clammy even when the system is operating.

o Duct leakage greatly increases the use of electric strip heaters in heat pumps during the heating season.

e  Leaks in return ductwork draw air into the building from crawlspaces, garages and attics bringing with it
dust, mold spores, insulation fibers and other contaminants.

2.2 Where Does Duct Leakage Occur?

Because the air leaking from ductwork is invisible, most duct leaks go unnoticed by homeowners and HVAC
contractors. In addition, ducts are often installed in difficult to reach spots like attics and crawlspaces, or are
"buried™ inside building cavities making them even more difficult to find. And the hard to find leaks are usually
the most important leaks to fix, because they are connected to a hot attic or humid crawlspace.

Common Duct Leakage Problems
Return Leak Through Wall Cavity Supply Leak at Take-Off Connection

Supply duct

!

Wall cavity — ¢

: \. Air from atticis 2

‘ drawn through

Return air » wall cavity into ]
: retum plenum |1

Return air —s;
| iffuser #
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Chapter 2 Duct Leakage Basics

Duct leaks can be caused by a variety of installation and equipment failures including:

Poorly fitting joints and seams in the ductwork.

Disconnected or partially disconnected boot connections.

Holes in duct runs.

Use of improperly sealed building cavities for supply or return ducts.
"Platform" return plenums which are connected to unsealed building cavities.
Poor connections between room registers and register boots.

Poorly fitting air handler doors, filter doors and air handler cabinets.

Failed taped joints.

The impact on a particular building will depend on the size of the duct leak, the location of the duct leak and
whether or not the leak is connected to the outside.

2.3 How Much Can Energy Bills Be Reduced By Sealing Duct L eaks?

Numerous studies conducted by nationally recognized research organizations has shown that testing and sealing
leaky distribution systems is one of the most cost-effective energy improvements available in many houses. A
summary of 19 separate duct leakage studies indicates that the average annual energy savings potential in a
typical home is around 17 percent.!

A 1991 study in Florida found:?

e Air conditioner use was decreased by an average of 17.2% in a sample of 46 houses where comprehensive
duct leakage diagnostics and sealing were performed.
e  These houses saved an average of $110 per year on cooling bills at a cost of approximately $200 for repairs.

Duct leaks also waste energy in heating climates. A study of 18 houses in Arkansas showed that a duct leakage
repair service saved 21.8% on heating bills by eliminating three-quarters of the duct leakage in the study
houses.® In addition to the energy savings, duct leakage repair improves homeowner comfort and reduces
callbacks by allowing the HVAC system to work as designed.

2.4 Duct Leakage to the Outside

Duct leakage to the outside has the largest impact on HVAC system performance. Duct leakage to the outside
commonly results from leaky ductwork running through unconditioned zones (attics, crawlspaces or garages).
Most of the duct leakage research studies referenced in this manual have been performed on houses which
contain significant portions of the duct system in unconditioned zones. However, significant leakage to the
outside can also occur when all ductwork is located within the building envelope. In these cases, leaky ducts

1 Neme, Chris et. al. 1999, "Energy Savings Potential From Addressing Residential Air Conditioner and Heat
Pump Installation Problems".

2 Cummings, James et. al. 1991, "Investigation of Air Distribution System Leakage and its Impacts in Central
Florida Homes".

3 Davis, Bruce 1991, "The Impact of Air Distribution System Leakage on Heating Energy Consumption in

Arkansas Homes".
‘ ETEC
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Chapter 2 Duct Leakage Basics

passing through wall or floor cavities (or the cavities themselves may be used as supply or return ducts) create a
pressure differential between the cavity containing the ductwork and other building cavities indirectly connected
to the outside. Air can be forced through these leaks whenever the air handler fan is operating.

2.5 Duct Leakage to the Inside

Much less is known about the energy and system efficiency impacts of duct leakage inside the house. A study of
new houses in Minnesota has shown that the duct systems are very leaky, but that very little of that leakage was
connected directly or indirectly to the outside.* One of the primary causes of duct leakage in Minnesota houses
was found to be very leaky basement return systems which use panned under floor joists as return ductwork.
Because most of the duct leakage was occurring within the conditioned space of the house, the energy efficiency
penalty from this leakage is thought to be much less significant. Note: In Minnesota, basements are typically
considered heated space.

However, the Minnesota study did find that leaky return systems can cause the basement (where the furnace and
water heater are typically located) to depressurize to the point where combustion products from the water heater
or furnace would spill into the house. Negative pressures from return leaks can also contribute to increased
moisture and radon entry into houses. In addition, summertime comfort problems were often experienced due to
supply duct leaks in the basement delivering cool air to the basement even though the basements have little or no
cooling loads. These problems all suggest that controlling duct leakage to the inside may, in some cases, be just
as important as leakage to the outside.

4 Nelson, Gary et. al. 1993, "Measured Duct Leakage, Mechanical System Induced Pressures and Infiltration in Eight

Randomly Selected New Minnesota Houses".
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Chapter 3  System Components

Chapter 3  System Components

The Series B Minneapolis Duct Blaster System
consists of the following components:

e Series B Duct Blaster Fan

e  Test Instrumentation (DG-700 Digital Pressure
Gauge) and Fan Speed Controller

e  Flexible Extension Duct

e Duct Blaster Carrying Case

3.1 Duct Blaster Fan

The Series B Duct Blaster fan consists of a molded fan housing with a variable speed motor. The Duct Blaster
fan will move up to 1,500 cubic feet of air per minute (CFM) at zero back pressure (i.e. free air), and
approximately 1,350 CFM against 50 Pascals (0.2 inches w.c.) of back pressure. With the flexible extension
duct attached, the fan will move 1,250 CFM (free air) and 1,000 CFM against 50 Pascals of back pressure. Fan
flow is determined by measuring the slight vacuum created by the air flowing over the flow sensor attached to
the end of the motor. The Duct Blaster fan can accurately measure flows between 10 and 1,500 CFM using a
series of three calibrated Flow Rings which are attached to the fan inlet (see Appendix A for issues affecting fan
calibration and accuracy). The Duct Blaster fan motor is not reversible, however the fan can be installed to
either pressurize or depressurize the duct system.

Duct Blaster Fan with Flow Rings Flow Sensor on Duct Blaster Fan

The Duct Blaster fan meets the flow calibration specifications of the CGSB Standard 149.10-M86, ASTM
Standard E779, ASHRAE Standard 152, EN 13829, TM-23 and NFPA 2001. The Minneapolis Duct Blaster has
a fan flow accuracy of +/- 3 percent when using the DG-700 Digital Pressure Gauge. These calibration
specifications include inaccuracies due to production tolerances of the fan and calibration error of the gauge.

; ETEC
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Chapter 3  System Components

3.1.a Determining Fan Flow and Using the Flow Rings:

Fan pressure readings from the flow sensor are easily converted to fan flow readings by reading flow directly
from the digital pressure gauge, using a Flow Conversion Table (see Appendix B), or through use of the
TECBLAST Duct Leakage Test Software program. The Duct Blaster fan has 4 different flow capacity ranges
depending on the configuration of Flow Rings on the fan inlet. Table 1 below shows the approximate flow range
of the Duct Blaster fan under each of the 4 Flow Ring configurations. The greatest accuracy in fan flow readings
will always be achieved by installing the Flow Ring with the smallest opening area, while still providing the
necessary fan flow to pressurize the duct system to the test pressure. Note: When taking Duct Blaster
measurements, stand at least 12 inches from the side of the fan inlet. Standing directly in front of the fan may
affect the flow readings and result in erroneous measurements. Also refer to Appendix A, Section A.2.c for
information on the maximum allowable backpressures to ensure the flow calibration accuracy of the fan.

Table 1: Fan Flow Ranges

Flow Ring Configuration Flow Range (CFM) Minimum Fan Pressure (Pa)
Open (no Flow Ring) * 1,500 — 600 25 Pa
Ring 1 800 — 225 25 Pa
Ring 2 300 - 90 25 Pa
Ring 3 125-10 3 Pa

* The "Open" configuration can only be used when using the Duct Blaster fan to pressurize the duct system, not
when depressurizing the duct system (see Chapters 9-11 for more information on depressurization testing).

Flow Ring Installation:

To install any of the Flow Rings, place the ring against the inlet of the fan so
that the outer edges of the ring roughly line up with the outer edge of the inlet
flange on the fan. Be sure the nozzle located in the middle of the ring is
pointing inward toward the fan motor.

Secure the outer edge of the Flow Ring and the fan flange together by pushing
the black connecting trim over both edges all the way around the fan flange.

Note: You can also attach the Flow Rings using the four 2 inch long
pieces of connecting trim found in the plastic parts bag stored in the
accessory case.

7 ETEC
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Chapter 3  System Components

In addition to the 3 Flow Rings, the Duct Blaster fan comes with a nylon
fan cap to cover the inlet of fan, and a foam foot which can be used to
stabilize the fan housing during fan operation.

3.2 Test Instrumentation (DG-700 Pressure and Fan Flow Gauge)

The DG-700 is a differential pressure gauge which measures the pressure difference between either of its Input
pressure taps and its corresponding bottom Reference pressure tap. The DG-700 gauge has two separate
measurement channels which allows you to simultaneously monitor and display the duct system pressure and the
flow through the Duct Blaster fan during the duct airtightness test. The digital gauge is shipped in a separate
padded case which is stored in the Duct Blaster accessory case. Also included is a black mounting board to
which the digital gauge can be attached using the Velcro strips found on the back of the gauge.

DG-700 Pressure Gauge

on
AM

e ENERGY
CONSERVATORY  wr
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3.3 Fan Speed Controller

The Duct Blaster fan is controlled by a variable fan speed controller. Fan
speed can be manually adjusted using the adjustment knob on the face of
the speed controller. The speed controller is clipped onto the black
mounting board supplied with your Duct Blaster system. The Duct Blaster
fan controller can be removed from the mounting board by sliding the
controller clip off the board.

Minneapolis Duct Blaster®

= Newer Duct Blaster fan speed controllers also contain a fan control

= (ovstrvarony % | communication jack on the side of the device which can be used for cruise
control or computerized fan control.
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Chapter 3  System Components

3.4 Flexible Extension Duct

The flexible extension duct consists of a 12 foot long section of
10" round flexible duct with one square and one round black
plastic transition piece attached at either end. The flexible
extension duct is used to connect the Duct Blaster fan to the duct
system. The round transition piece connects to either the fan
exhaust flange (pressurization testing) or the fan inlet flange
(depressurization testing), while the square transition piece can
be attached directly to a large return register, or installed at the
air handler cabinet. The extension duct allows the Duct Blaster
fan air flow to be easily directed to the duct system while leaving
the fan on the floor or on a table.

The flexible extension duct is connected to the fan flange using
black connecting trim. To connect the round transition piece to the
Duct Blaster fan, first place the round transition piece against the
fan flange so that the outer edges of the transition piece line up with
the outer edge of the fan flange. Secure the outer edge of the
transition piece and the fan flange together by pushing the black
connecting trim over both edges all the way around the fan (similar
to how Flow Rings are attached to the fan).

3.5 The Flow Conditioner

The flow conditioner is used whenever the flexible extension duct is
connected to the inlet side (i.e. the side with the flow sensor) of the Duct
Blaster fan.

The two primary applications which require use of the flow conditioner are:

e conducting a duct leakage test in the depressurization mode (i.e.
pulling air out of the duct system (see Chapter 9).

e using the Duct Blaster as a powered flow hood to measure flows
through supply registers (see Chapter 13).

The flow conditioner consists of a round one-inch wide perforated foam disk
which is stored in the Duct Blaster accessory case. The flow conditioner is
inserted into the round transition piece (part of the flexible extension duct)
before the round transition piece is connected to the inlet flange of the Duct Blaster fan. The flow conditioner
conditions the air flow upstream of the fan flow sensor to provide an accurate fan flow reading when the flex
duct is connected to the inlet side of the fan.

To install the flow conditioner, first line up the crescent shaped key slot on the outside of the foam disk with the
key indentation inside the round transition piece. Insert the flow conditioner all the way into the round transition
piece until it is pushed beyond the three small round indentations located on the inside of the transition piece,
and up tightly against the ridge stop. When fully engaged, the three round indentations will hold the flow
conditioner in place during fan operation.
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3.6 Duct Blaster Carrying Case

The Duct Blaster system is stored in the lightweight fabric carrying case. A shoulder strap on the carrying case
provides an easy method for carrying the system to and from testing locations. Inside the carrying case you will
also find the Operation Manual, laminated flow table, extra tubing and a static pressure probe.

3.7 TECBLAST Duct Airtightness Test Software (Optional)

TECBLAST is a duct airtightness test analysis program for Windows computers. The TECBLAST program can
be used to calculate and display test results from a Duct Blaster airtightness test. In addition, TECBLAST's
choice of professional looking reports makes it simple to present the results of the test to your customers.

3.7.a TECBLAST Features:

o Designed specifically for use with Minneapolis Duct Blaster Systems.

e Easy entry of all test data.

e Calculation and display of test results including leakage rate in cubic feet per minute (CFM), leakage area in
square inches, leakage as a percent of system air flow, and estimated annual system efficiency loss from the
measured leakage rate.

Built-in report generator and file storage features.

TECBLAST lets you print your company logo directly on the reports.

On-line Help.

Compatible with all Windows computers.

Note: A 30 day demonstration copy of TECBLAST is available from The Energy Conservatory's website at
WWWw.energyconservatory.com.
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Chapter 4 Prepare the Duct System and Building for Testing

In order to conduct a duct airtightness test, you will need to prepare both the duct system and building. This
typically includes temporarily sealing off intentional openings in the duct system (e.qg. registers), and adjusting
HVAC controls. The following setup procedures are recommended by The Energy Conservatory. If you are
conducting the airtightness test according to a specific program guideline, the program guidelines may require
you to set up the duct system and building differently than described below.

e Adjust the HVAC system controls so that the air handler fan does not turn on during the test.

e Temporarily seal off all supply and return registers (except any central
return register being used to connect the Duct Blaster system to the
duct system - see Chapter 5). A quick and easy way to temporarily seal
registers is to use Duct Mask™ temporary register sealing material. A
sample roll of Duct Mask is provided with your Duct Blaster system
and additional rolls can be purchased from The Energy Conservatory.
It is also possible to tape directly over the register with high quality
painter's masking tape and masking paper. Most local hardware stores
carry both painter's masking tape and hand-held dispensers of masking

paper.

Duct Mask

Note: Be sure to read the instructions provided with the Duct Mask before applying to registers.
Importantly, it is best not to extend Duct Mask beyond the register because of the risk of damaging paint or
wall paper. While in most applications it would be ideal to seal any leakage between the register and the
wall (or ceiling, floor), there is often too great a risk of damage. Also, Duct Mask should not be applied to
registers that have been painted (i.e. not the original factory finish).

o Temporarily seal off all combustion air and ventilation air inlets which are directly connected to the duct
system. This is usually done by sealing the inlet opening on the outside of the building, but can also be done
by temporarily removing the inlet from the ductwork and taping off the opening.

e Turn off all exhaust fans, vented dryers, and room air conditioners.

e Turn off all vented combustion appliances if there is a possibility that the space containing the appliance
will be depressurized during the test procedure.

¢ Remove all filters from the duct system and air handler cabinet. If the Duct Blaster is installed at a central
return grille, also remove the filter from that grille.

e If ducts run through unconditioned spaces such as attics, garages or crawlspaces, open vents, access panels,
or doors between those spaces and the outside to eliminate pressure changes during the test procedure. This
should also be done if the Duct Blaster fan will be installed in an unconditioned space (e.g. connected to an
air handler located in a garage or crawlspace). Pressure changes during the test in spaces containing
ductwork or the Duct Blaster fan can bias the test results.
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Chapter 5  Setting Up the Duct Blaster for Pressurization
Testing

The following instructions are for conducting a duct airtightness pressurization test. Pressurization testing
involves blowing air into the duct system with the Duct Blaster fan and measuring the duct system'’s leakage rate
when it is subjected to a uniform test pressure. When
conducting a pressurization test of the duct system, the inlet
side of the Duct Blaster fan will be open to the room where the
Duct Blaster is installed, and the exhaust side of the fan will be
connected to the duct system, typically using the flexible
extension duct. In this configuration, the fan housing rests on
the floor or on a table while the square transition piece is
connected to a central return grille, or the air handler cabinet
access panel.

Note: During pressurization testing, the flow conditioner
should not be installed in the round transition piece.

Information on how to conduct a duct airtightness depressurization test (i.e. pulling air out of the duct system)
is discussed in Chapters 9 - 11. Both pressurization and depressurization tests typically provide similar test
results. Use of one procedure over the other is primarily a matter of personal choice. If you are conducting the
leakage test according to a specific program guideline, the program guidelines may specify which procedure to
use.

5.1 Where to Install the Duct Blaster System?

For most duct testing applications, the Duct Blaster System will be connected to the duct system at a large
central return, or at the air handler cabinet. In single, double or triple returned systems, the largest and closest
return to the air handler is often the best choice. Large return grilles typically make a good choice because they
provide the least resistance to air flow from the Duct Blaster fan. In addition, with this type of duct system, it is
common to find the air handler in a location which is difficult to access such as an attic or crawlspace.

In multi-return systems (a return in every room), installing the Duct Blaster at the air handler cabinet is often the
best choice. Return ductwork in multi-return systems is typically small in size, and as a result, can provide
significant restriction to air flow. This restriction in air flow can reduce the maximum operating capacity of the
Duct Blaster fan, can create large backpressures which can possibly degrade the fan calibration and can
contribute to unequal pressures throughout the duct system. In addition, air handlers in these type of houses are
commonly found in basements or air handler closets making them easy to access.
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5.2 Connecting the Duct Blaster to the Duct System

The Duct Blaster System can be connected to the duct system at either a central return, or at the air handler
cabinet (i.e. blower compartment access panel).

5.2.a Installing at a Central Return:

e Option 1: Using the Flexible Extension Duct

The first step is to connect the square transition piece (from the flexible
extension duct) to the return grille. The square transition piece is usually
installed with the flex duct disconnected. Note: Be sure the filter has been
removed from the grille filter rack before attaching the transition piece).

Place the square transition piece up against the middle of the grille and seal
the transition piece to the grille with tape. We recommend using high
quality painter's masking tape. You may also use the two 10" bungee cords
provided with your Duct Blaster to hold the transition piece in place before
using tape to make a final seal.

Once the square transition piece is in place, seal off the remaining opening of the return grille with tape. Now
slide the flex duct fully over the round flange of the square transition piece, and tightly secure the flex duct using
the black Velcro strap attached to the end of the flex duct. Always position the Duct Blaster fan to minimize
very large bends in the flex duct (e.g. over 90 degree bend), particularly where the flex duct is attached to the
fan.

e Option 2: Using the Optional Filter Grille Attachment Panel

An optional 20”x20” filter grille attachment panel is available from TEC to
provide for quick attachment of the Duct Blaster fan to the filter slot of a central
return. To use the attachment panel, first open the filter grille door, remove the
existing filter, and push the attachment panel into the open filter slot. The H-
channel gasket on the edges of the attachment panel should provide an airtight
seal between the panel and the filter slot, and should hold the panel in place. You
may now secure the Duct Blaster fan directly to the attachment panel using the 4
clips mounted on the panel. The clips are pushed down onto the exhaust flange
of the Duct Blaster fan.

Note: This attachment method is very useful if you will be using the Duct Blaster system to also measure total
air handler flow (see Chapter 13) on a single return duct system, and the return ductwork is substantially airtight.
In addition, this method provides greater fan flow by reducing restrictions caused by the flex duct.
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5.2.b Installing at the Air Handler Cabinet:

e Option 1: Using the Flexible Extension Duct

You will need a piece of cardboard (at least the size of the access panel), a box cutter, and masking tape.

First remove the access panel to the blower compartment. Cut a piece of
cardboard approximately the same size as the blower compartment opening.
Now cut a square hole in the center of the cardboard which is approximately one
inch smaller than the outer flange on the square transition piece. It is helpful to
pencil an outline of the transition piece
onto the cardboard before cutting. Center
the square transition piece over the hole
in the cardboard and tape the transition
piece to the cardboard using tape.

Now insert the cardboard into the access opening of the blower compartment
(with the square transition piece remaining outside of the air handler cabinet).
Tape the cardboard to the air handler cabinet making sure to you have made
an airtight seal on all sides.

Slide the flex duct fully over the
round flange of the square transition
piece, and tightly secure the flex duct
using the black Velcro strap attached
to the flex duct. Always position the
Duct Blaster fan to minimize very
large bends in the flex duct (e.g. over 90 degree bend), particularly
where the flex duct is attached to the fan.

e Option 2: Connecting the Fan Without the Flexible Extension Duct

The Duct Blaster fan can be connected directly to the air handler cabinet
without the flexible extension duct attached. The easiest way to install the
fan without the extension duct is to tape the exhaust flange of the fan to a
piece of cardboard which has a round hole cut out which is slightly smaller
than the outside diameter of the exhaust flange. The cardboard can then be
sealed in place of the blower compartment access panel. The fan is light
enough (7 pounds) so that masking tape will hold the fan to the cardboard
without additional support. Attaching the Duct Blaster in this way provides
greater fan flow by reducing restrictions caused by the flex duct.
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Note: If the air flow exiting from the Duct Blaster is severely obstructed by the
air handler fan or other air handler components, this may significantly reduce
the total flow capacity of the Duct Blaster. If this is a problem, try attaching the
Duct Blaster fan to the blower compartment access opening using a small
cardboard box rather than a flat piece of cardboard. This will tend to increase
the Duct Blaster fan flow by providing less restriction to air flow as it enters the
air handler blower compartment.

5.3 The Gauge Mounting Board

The black mounting board for the DG-700 digital pressure gauge and fan speed controller can be attached to any
door or vertical surface using the C-clamp connected to the back of the board. The mounting board can also be
attached to a horizontal surface by rotating the clamp 90 degrees. The gauge mounting board can also be placed
on the floor near the Duct Blaster fan.

5.4 Gauge Tubing Connections for Pressurization Testing

The Duct Blaster comes with 2 pieces of color coded tubing - a 15 foot length of green tubing for measuring
duct system pressure, and a 10 foot length of red tubing to measure fan pressure and flow. Connect the tubing to
the DG-700 gauge as shown below:

Optional fan control
cable (for Cruise
Control).

Connect the Green (or Clear)
tubing to the Chan A Input
tap. The other end of the
Green tubing should be
connected to the duct system

Connect the Red tubing to the
Chan B Input tap. The other end
of the Red tubing should be
connected to the brass tap in the

(see Section 5.5.a). middle of the DB fan housing.
Connect the Chan A Ref tap to " ConsEmATORY i Connect the Chan B Ref tap

MR Sy

inside of building (if gauge is
located in the building, leave this
tap open).

to space where the fan is
installed (if fan and gauge
are in the same space, leave

E L i this tap open).

Minneapolis Duct Blaster® l'

The ENERGY
=== CONSERVATORY
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5.5 Selecting a Location to Measure Duct System Pressure

During the airtightness test we will need to measure the pressure in the duct system created by the Duct Blaster
fan. The duct pressure will be measured using the tubing connected to Channel A Input tap on the digital
gauge. Choose one of the following three most common locations to measure duct pressure:

e A main supply trunkline makes a very good choice due to its location approximately midway between the
Duct Blaster fan and the supply registers.

e  The supply plenum can be used if the Duct Blaster fan is installed at a central return.

e Asupply register can also be used.

Note: If the duct system is relatively airtight (e.g. less than 200 cfm of leakage at 25 Pascals), the pressure in the
duct system will tend to be quite uniform during the test and any of the 3 locations above will provide very
consistent results. If the duct system is very leaky (e.g. more than 500 cfm of leakage at 25 Pascals), there may
be large pressure differences from one part of the duct system to another during the test. In this case, the choice
of pressure measurement locations may effect the test results.

For example in a very leaky duct system, using the farthest supply register from the air handler will tend to result
in a higher leakage rate than would occur from using a supply trunkline, the supply plenum or a register close to
the air handler. In the case of very leaky systems, the operator may wish to conduct 2 separate tests (one with the
pressure measurement location farthest from the air handler and one with a location close to the air handler) and
average the 2 test results. For many duct testing programs, the choice of pressure measurement location is
predetermined by the program guidelines.

5.5.a Insert the Pressure Probe:

e When Using a Supply Trunkline or Supply Plenum:

Drill a small (1/4" to 3/8" OD) hole into the plenum to allow a static
pressure probe to be installed (a static pressure probe is provided with
the Duct Blaster system). Insert the static pressure probe into the hole
and be sure the static pressure probe is pointed into the air stream that
will be generated by the Duct Blaster fan. Connect the remaining end
of the Green tubing to the static pressure probe. If you need additional
tubing, connect the extra 30' of clear tubing stored in the accessory
case to the Green tubing using one of the plastic tubing connectors.

e When Using a Supply Register:

When using a supply register to measure duct pressure, insert the
remaining end of the Green tubing through the Duct Mask or tape
covering the register. When measuring duct pressure at a supply
register, use of a static pressure probe is not necessary.
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5.6 Tubing and Electrical Connections to the Fan

5.6.a Connect Red Tubing to the Fan:

The remaining end of the Red tubing should be connected to the brass
pressure tap on the Duct Blaster fan housing.

5.6.b Electrical Connections:

Connect the female plug from the fan speed controller to the male power
receptacle on the fan housing. To connect the female plug, line up the plug
with the three metal pins on the fan receptacle and push the plug
completely onto the pins. Now secure the plug to the fan by pushing the
locking ring from the plug against the fan and turning the ring clockwise
until it locks in place. The remaining cord (power cord) should be plugged
into a power outlet that is compatible with the voltage specifications of the
fan controller and motor (be sure the fan controller knob is turned all the
way counter clockwise and the power switch is turned to the "off" position
before plugging into the power outlet). The standard Duct Blaster System
sold in the United States is compatible with 110V AC power.

Note: The Duct Blaster fan motor is not reversible

5.7 Fan Control Cable for Cruise Control

Beginning June 2011, Duct Blaster fan speed controllers contain a fan control communication jack on the side
of the device which can be used along with the DG-700’s Cruise Control feature to automatically control the
Duct Blaster fan to maintain a constant duct pressure. To use Cruise Control, you must install a fan control cable
between the fan control jack on the top of the DG-700 and the communication jack on the side of the speed
controller.
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Chapter 6 Conducting a Total Leakage Pressurization Test

This chapter covers the test procedures for conducting a Total Leakage Pressurization Test. The Total
Leakage Pressurization Test is used to measure the duct leakage rate in the entire duct system (including leaks in
the air handler cabinet), when the duct system is subjected to a uniform test pressure. The Total Leakage
Pressurization Test measures both duct leakage to the outside of the building (e.g. leaks to attics, crawlspaces,
garages and other zones that are open to the outside), and duct leakage to the inside of the building. This test
procedure requires use of a Duct Blaster system only.

Figure 1: Hlustration of Total Leakage Pressurization Test
(at a Test Pressure of 25 Pascals)
with Duct Blaster Fan Installed at Air Handler

Pressure in the duct system
with reference to the attic is
+25 Pascals (assuming attic
is well vented).

A Outside Supply Duct Leak

Supply +25
|

Inside Supply Duct Leak

X__

Pressure in the duct system

A with reference to building
Open Window +25 is +25 Pascals.

or Door

Duct
Blaster

No pressure difference Ean

between the building I__I

and outside.

i

Outside Return Duct Leak Crawlspace

e A \\\\Y

Pressure in the duct system
with reference to the
crawlspace is +25 Pascals
(assuming crawlspace is
well vented).

The air flow through the Duct Blaster fan required to pressurize the duct system to the test pressure is the
measured total duct leakage rate.

The following instructions assume you have set up the Duct Blaster system for a pressurization test as outlined
in Chapter 5 above. Information on how to conduct a Total Leakage Depressurization Test (i.e. pulling air out
of the duct system ) is discussed in Chapters 9 and 10.
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Note: Itis possible to separately measure total supply and return duct leaks by installing a temporary barrier in
either the supply or return opening to the air handler cabinet. With a temporary barrier in place, each side of the
duct system can be tested independently. It is also possible to separately measure supply and return leakage
before the air handler or furnace unit has been installed.

6.1 Final Preparations (Open a Door or Window to the Outside)

Open a door or window between the building and outside to prevent changes in building pressure when the Duct
Blaster fan is running. We want to prevent changes in building pressures because the pressure difference across

duct leaks will be different for leaks to the inside of the building compared with leaks to the outside. Changes in
building pressure could be caused by:

= If the Duct Blaster is installed inside the building and there are large leaks between the duct system
and outside, pressurizing the duct system with building air may depressurize the building relative
to outside.

= If the Duct Blaster is installed in an unconditioned space (attic, garage or crawlspace air handler ),
pressuring the duct system with outside air may pressurize the building relative to outside.

6.2 Choosing the Test Pressure and Number of Test Readings

6.2.a Test Pressure:

For residential duct systems, we generally recommend that 25 Pascals (0.10 inches w.c.) be used as the test
pressure. This pressure has been adopted by the majority of residential duct testing programs in the U.S. because
25 Pascals represents a typical operating pressure seen in many residential systems. In cases where 25 Pascals is
not a representative pressure in the duct system being tested, it may be appropriate to use a different test
pressure. For example, in small commercial HVAC systems which typically operate at higher duct pressures
than residential systems, it may be appropriate to use a test pressure greater than 25 Pascals. In extremely leaky
duct systems, such as duct systems found in many basement style houses, typical operating pressures in the duct
system may be significantly less than 25 Pascals. In this case it may be appropriate to use a test pressure lower
than 25 Pascals.

6.2.b Number of Test Readings:

The most common test procedure is to conduct a One-Point Test to measure duct airtightness. The One-Point
Test utilizes a single measurement of Duct Blaster fan flow needed to produce the test pressure in the duct
system. The One-Point Test provides a quick and simple way to measure duct leakage without the need to have
a computer to analyze the test data (although a computer program like TECBLAST can still be useful to
generate reports and store data).

The Multi-Point Test procedure involves testing the duct system over a range of test pressures and analyzing the
data using a duct airtightness test computer program (e.g. TECBLAST). A typical Multi-Point Test of a
residential duct system includes taking measurements at 5 different test pressures including 35 Pascals, 30, 25,
20 and 15 Pascals. Making multiple measurements allows some of the errors introduced by fluctuating pressures
and operator error to be averaged out over several measurements, typically increasing test accuracy.

° ETEC

The Energy Conservatory



Chapter 6 Conducting a Total Leakage Pressurization Test

6.3 Total Leakage Test Procedures Using the DG-700

The following test procedures cover use of the DG-700 for both One-Point Tests and Multi-Point Tests. These
procedures assume that a test pressure of 25 Pascals is being used.

a) Turnon the DG-700 and place it in the proper Mode:

e DG-700: One-Point Test

Turn on the gauge by pressing the ON/OFF button. Press the MODE button three times to put the gauge into
the PR/ FL @25 mode. In this specialized test mode, Channel A is used to measure duct system pressure while
Channel B is used to display estimated total duct leakage at a test pressure of 25 Pascals (CFM25 Total). The
leakage estimate shown on Channel B is determined by mathematically adjusting the actual air flow from the
Duct Blaster fan to a test pressure of 25 Pascals, using the real-time Channel A duct system pressure reading
and a Can’t Reach Pressure (CRP) factor. CRP factors are discussed later in this Chapter.

e DG-700: Multi-Point Test

Turn on the gauge by pressing the ON/OFF button. Press the MODE button once to put the gauge into the
PR/ FL mode. The PR/ FL mode is a multi-purpose mode used to measure a test pressure on Channel A while
simultaneously measuring air flow from the Duct Blaster fan on Channel B.

b) Optional measurement of baseline duct pressure (same for both One-Point and Multi-Point Tests).

When conducting a total leakage test, we want to measure the change in duct system pressure caused by air
flowing through the Duct Blaster fan. In order to measure this change accurately, we sometimes need to account
for any existing pressures on the duct system caused by stack, wind and other driving forces. This existing duct
system pressure is called the "baseline duct pressure".

In many cases, the baseline duct pressure will be very small or zero, and this section of the test procedure can be
omitted. For example, during mild weather conditions (e.g. little wind and less than 20 degrees temperature
difference between inside and outside the building), the baseline duct pressure will typically be less than 1
Pascal and omitting baseline pressure measurements will have little or no effect on the final test results.

If it is very windy or there are very large temperature differences between inside and outside, and the ducts are
located in unconditioned zones (e.g. attics, crawlspaces or garages), baseline duct pressures may be greater than
1 Pascal and should be measured. The DG-700 has a built-in baseline measurement procedure which allows the
user to quickly measure and record the baseline pressure on Channel A, and then display the baseline adjusted
pressure. This feature makes it possible to “zero out” the baseline duct pressure on Channel A, and display the
actual change in duct pressure caused by the Duct Blaster fan.

With the fan sealed off, begin a baseline duct pressure reading from Channel A by pressing the BASELINE
button. The word “BASELINE” will begin to flash in the Channel A display indicating that the baseline feature
has been initiated. Press START to start the baseline measurement. During a baseline measurement, Channel A
will display a long-term average baseline pressure reading while Channel B is used as a timer in seconds to
show the elapsed measurement time. When you are satisfied with the baseline measurement, press the ENTER
button to accept and enter the baseline reading into the gauge. The Channel A display will now show an ADJ
icon to indicate that it is displaying a baseline adjusted duct pressure value.
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c) Choose a Flow Ring for the Duct Blaster fan (same for both One-Point and Multi-Point Tests).

Install the Flow Ring which you think best matches the needed Fan Configuration Flow Range (cfm) for
fan flow. Installation of Flow Rings will depend on the tightness Series B DB fan
level of the duct system being tested. For example, for relatively Open (no Flow Ring) 1,500 - 600
leaky duct systems (greater than 600 CFM25), you will want to 2:29 ; 288: 253
start the test using the Open Fan configuration (i.e. no Flow Ring 3 125- 10

Rings installed). As you test tighter duct systems, you will need
to install Flow Rings 1, 2, or 3. Refer to the Table to the right for approximate flow ranges of the fan using the
various Flow Rings configurations. Don't worry if you guess wrong and start the test with the incorrect Flow
Ring - you can change the Fan Configuration during the test procedure.

d) Enter the selected Flow Ring into the Gauge (same for both One-Point and Multi-Point Tests).

In order for the DG-700 to properly display fan flow, you need to input the Duct Blaster fan model and selected
Flow Ring into the gauge. Check, and adjust if necessary, the selected test Device (i.e. fan) and Configuration
(i.e. Flow Ring) shown in the upper part of the gauge display to match the fan and Flow Ring being used in the
test.

Press the DEVICE button to change the selected Duct Blaster fan.
Device Icon
DB A Series A Duct Blaster fan DB B Series B Duct Blaster fan

Once the fan is selected, the configuration of the fan can be selected by pressing the CONFIG button. The
currently selected Flow Ring configuration is shown in the Config section of the gauge display.

Config Icon
OPEN No Flow Ring B2 Ring 2
Al Ring 1 C3 Ring3

Also be sure that Channel B is showing the proper air flow units for your test (this should typically be set to
CFM). Units can be changed by pressing the UNITS button.

e) Turnon and adjust the Duct Blaster fan:
e DG-700: One-Point Test
If Manually Controlling Fan:

Turn on the Duct Blaster fan controller and slowly turn the fan controller knob clockwise. As the fan
speed increases, the duct pressurization displayed on Channel A should also increase. Continue to
increase the fan speed until the duct pressurization shown on Channel A is between 20 and 30 Pascals.
Do not waste time adjusting and re-adjusting the fan speed control to achieve a test pressure of exactly
25 Pascals. As long you are using the PR/ FL @25 mode and the test pressure displayed on Channel A
is within 5 Pascals of the 25 Pascal target pressure, any errors introduced by estimating the leakage on
Channel B will typically be very small (less than 1%).

If Using Cruise Control:

Turn the Duct Blaster speed controller to the “just on” position (i.e. turn the controller knob all the way
down counter-clockwise and flip the on/off switch to “ON” — the fan will not be turning). Now press
the Begin Cruise (Enter) button. The Channel A display will now show the number 25 (your target
Cruise pressure). Press the Start Fan (Start) button. The Duct Blaster fan will now slowly increase
speed until the duct pressurization displayed on Channel A is approximately 25 Pascals.
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Channel B will now display the One-Point CFM25 total leakage estimate. If the total leakage estimate is
fluctuating more than desired, try changing the Time Averaging setting on the gauge by pressing the TIME
AVG button and choosing the 5 or 10 second or Long-term averaging period. Record the CFM25 total leakage
estimate.

Turn off the fan. If you are using Cruise Control, this is done by pressing the Stop Fan (Clear) button.
(If “-mmm- “or “LO” appear on Channel B, see below).

Whenever “----- or “LO” appears on Channel B in the PR/ FL @ 25 Mode, the DG-700 can not
calculate a reliable leakage estimate. The messages “-----” and “LO” appear on Channel B under the
following three conditions:

L ” is continuously displayed when the duct test pressure from Channel A is below a minimum
value of 5 Pascals. Estimating duct leakage results when the test pressure is below this value may
result in unacceptably large errors. If possible, install a larger Flow Ring or remove the Flow Rings
to generate more fan flow.

= “LO”is continuously displayed when there is negligible air flow through the test device.

= “LO” alternates with a flow reading when the air flow reading through the device is unreliable (i.e.
you are trying to measure a flow outside of the calibrated range of the test device in its current
configuration). If possible, you should change the test device configuration to match the flow rate
being measured (e.g. install a Flow Ring or a smaller Flow Ring).

Note: If you change the Flow Rings on the fan, be sure to change the Configuration setting on the
gauge to match the installed Ring.

e DG-700: Multi-Point Test

Turn on the Duct Blaster fan controller and manually increase the fan speed. As the fan speed increases, the duct
pressure displayed on Channel A should also increase. Increase the fan speed until you achieve the highest
target duct pressure (e.g. +35 Pascals) on Channel A. The fan flow needed to create this duct pressure can be
read directly from Channel B. Record the test readings (duct pressure and fan flow). Now reduce the fan speed
until the duct pressure equals the next target pressure (e.g. +30 Pa). Once again record the test readings.
Continue this procedure for each of the remaining target pressures. Turn off the fan when the final set of
readings are completed.

Enter the test readings into the TECBLAST software to generate the CFM25 total leakage estimate. Note:
Always enter a baseline pressure value of 0 into the TECBLAST Manual Data Entry Screen (because you either
“zeroed out” the baseline pressure using the DG-700’s built-in baseline feature, or you skipped the optional
baseline procedure).

(If “LO” appears on Channel B, see below).

Whenever “LO” appears on Channel B in the PR/ FL Mode, the DG-700 can not display a reliable
fan flow reading. The message “LO” appears on Channel B under the following two conditions:

=  “LO” is continuously displayed when there is negligible air flow through the test device.
= “LO” alternates with a flow reading when the air flow reading through the device is unreliable (i.e.
you are trying to measure a flow outside of the calibrated range of the test device in its current

configuration). If possible, you should change the test device configuration to match the flow rate
being measured (e.g. install a Flow Ring or a smaller Flow Ring).

Note: If you change the Flow Rings on the fan, be sure to change the Configuration setting on the

gauge to match the installed Ring.
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Chapter 6 Conducting a Total Leakage Pressurization Test

6.4 Using the Can’t Reach Pressure Factors (One-Point Tests)

If you were performing a One-Point Test and the Duct Blaster fan was unable to pressurize the duct system by
25 Pascals because one of the Flow Rings was installed, remove the Flow Ring and repeat the test (removing the
Flow Ring will increase the maximum air flow available from the fan). If you were not able to pressurize the
duct system by 25 Pascals (with the "Open Fan" running at full speed) because the duct system is extremely
leaky, use the following instructions:

e For DG-700 Users:

No adjustments to the test procedure above are necessary other than to make sure the gauge was in the

PR/ FL @25 mode during the One-Point Test. If you can not achieve the target test pressure of approximately
25 Pascals because the duct system is extremely leaky, a CFM25 total leakage estimate will automatically be
displayed on Channel B. The leakage estimate shown on Channel B is determined by continuously adjusting
the measured air flow from the Duct Blaster fan to a test pressure of 25 Pascals, using the real-time Channel A
duct pressure reading and the Can’t Reach Pressure Factors shown in Table 2 below.

Table 2: Can't Reach Pressure Factors (25 Pa Target)

Duct Duct
Pressure CRP Pressure CRP
(Pa) Factor (Pa) Factor
24 1.02 14 1.42
23 1.05 13 1.48
22 1.08 12 1.55
21 1.11 11 1.64
20 1.14 10 1.73
19 1.18 9 1.85
18 1.22 8 1.98
17 1.26 7 2.15
16 131 6 2.35
15 1.36 5 2.63

Example: With no Flow Ring installed and the fan running full speed, you are able to achieve a duct
system test pressure of 14 Pascals with a measured fan flow of 1,200 cfm. The corresponding CRP Factor
for a duct pressure of 14 Pascals is 1.42. The estimated total duct leakage at a test pressure of 25 Pascals
is 1,200 x 1.42 = 1,704 cfm.

25 0.60

Can’t Reach Pressure

Factor Current Test Pressure (Pa)

(Channel A)

Note: The TECBLAST program automatically applies the CRP Factors to One-Point Test data.

6.4.a Potential Errors In One-Point CFM25 Estimate from Using the CRP Factors:

Table 3 below show the potential errors in the One-Point CFM25 total leakage estimates from using the CRP
factors. There are two main sources of error:

- The actual test pressure (Channel A) not being equal to the target pressure of 25 Pascals.
- The actual exponent of the leaks being measured differing from the assumed exponent of 0.60.
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Table 3: Error in One-Point Leakage Estimate from CRP Factor

Actual exponent “n”

0.5 0.55 0.6 0.65 0.7 0.75
Test 5 149% 7.7% 0.0% -8.4% -17.5% -27.3%
Pressure in Pa 10 88% 4.5% 0.0% -4.7% -9.6% -14.7%
(Channel A) 15 50% 2.5% 0.0% -2.6% -5.2% -8.0%

20 22% 1.1% 0.0% -1.1% -2.3% -3.4%
25 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
30 -1.8% -0.9% 0.0% 0.9% 1.8% 2.7%
35 -3.4% -1.7% 0.0% 1.7% 3.3% 4.9%
40 -4.8% -2.4% 0.0% 2.3% 4.6% 6.8%

For example, Table 3 shows that for a One-Point 25 Pa duct airtightness test, a 4.5% error would be introduced
if the leakage estimate was determined at an actual test pressure of 10 Pa (Channel A), and the actual exponent
of the leaks was 0.55 rather than the assumed value of 0.60.

6.5 Unable to Reach a Target Building Pressure During a Multi-Point Test?

If the Duct Blaster fan was unable to achieve the highest target duct pressure (e.g. 35 Pascals) because one of the
Flow Rings was installed, remove the Flow Ring and repeat the test. If you were not able to reach the highest
target pressure with the "Open Fan" running at full speed because the duct system is extremely leaky, take your
first set of test readings the highest achievable duct pressure. Continue your test by using the remaining target
pressures which are less than the highest achievable pressure. Enter these test values into the TECBLAST
program to generate your total leakage estimate.

6.6 Before Leaving the Building

Be sure you have returned the building to its original condition before leaving. This includes removing any
temporary register seals, turning HVAC controls to their original settings and closing access doors or vents
opened during the test. In addition, it is highly recommended that the test procedures outlined in Chapters 14
and 15 be performed before leaving the building.
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Chapter 7 Conducting a Leakage to Outside Pressurization

Test

This chapter covers the test procedures for conducting a Leakage to Outside Pressurization Test. The
Leakage to Outside Test is used to measure the duct leakage rate to the outside of the building only, when the
duct system is subjected to a uniform test pressure. This test procedure requires simultaneous use of both a Duct
Blaster and Blower Door system.

During this procedure, a Blower Door fan will be used to pressurize the building to the test pressure, while the
Duct Blaster system is used to pressurize the duct system to the same pressure as the building. Because the duct
system and the building are at the same pressure, there will be little or no leakage between the ducts and the
building during the leakage rate measurement.

Figure 2: Illustration of Leakage to Outside Pressurization Test
(at a Test Pressure of 25 Pascals)
with Duct Blaster Fan Installed at Air Handler

Pressure in the duct system
with reference to the attic is
+25 Pascals (assuming attic
is well vented).

A Outside Supply Duct Leak

Supply

I
D . i i
oressure in the building with , .+ === Inside Duct Leak (no air flow)
reference to outside (or with +25 No pressure difference
reference to an unconditioned  |—f— _ between the duct system
zone containing the majority of 7 and the building.
the ductwork) is +25 Pascals. +25 +25
Duct
~ Blaster
> Fan
Blower - | '4_
Door
Fan
Z N
z I
> ~
‘ Outside Return Duct Leak Crawlspace

Pressure in the duct system
with reference to the
crawlspace is +25 Pascals
(assuming crawlspace is
well vented).

The air flow through the Duct Blaster fan required to pressurize the duct system to the same pressure as the
building (while the Blower Door is pressurizing the building to the test pressure) is the measured duct leakage
rate to the outside.
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Chapter 7 Conducting a Leakage to Outside Pressurization Test

The following instructions assume you have set up the Duct Blaster system for a pressurization test as outlined
in Chapter 5 above. Information on how to conduct a Leakage to Outside Depressurization Test (i.e. pulling air
out of the duct system ) is discussed in Chapter 11.

Note: It is possible to separately measure supply and return duct leaks by installing a temporary barrier in either
the supply or return opening to the air handler cabinet. With a temporary barrier in place, each side of the duct
system can be tested independently. It is also possible to separately measure supply and return leakage before
the air handler or furnace unit has 