-
L2-.adrér.

INDOOR AIR QUALITY SPECIALISTS

Air-Care DLT -5

(Duct Leakage Testing System)
With Full Function Software for Netbook or Laptoomputer

A DiTs0
Control
ArCord ®
INDOOR AIR QUALITY SPECIALISTS
Meter |Report Setup| DLT-5 Computerized Duct Leakage Tester
[hosis |ogtal RSk
Zero Sensors
Raw Data Averaged Test Meter e [
ko Rostlls -, I
341 Pa Duct Pressure 3 ( : ) _ Control Control ;kf‘;-l
Fan Pressure 254 Pa 1
144 Pa Duct Leakage Moo 4d 288
1 : ~ rd o Total Leakage -
Duut_ Pressure 205 CFM Sk = F::mSpeedm I 1l
25.4 Pa P tage Duct =30 307 Control |Auto Cale. @25 Pa
0.102 In. WC SN o —40 40— Averaging Period
Equivalent Leak Area 103 % CrM 50 50 05 v Seconds
o L - -60 60 h
e Sl 93 % SQUARE FT S "
3 / \ )
. [=] ) -
US@TI |ﬂpl.li — e, ! = or 300 |- Manual DLT Frmware:
INPUT: Total System Air How 2000 CFM D I ; } o T
INPUT:Total Conditioned Space 2200 SQUARE FT Mentecrd oy v P15 % Made i HSA
DLT Serial Number-
SYSTEM MESSAGE Test Running, Fan Speed being adjusted EBO0O00156CE 1301

9B O &|4]d e

Note to Operators: The Air-Care DLT-5 is designed to provide simple set up
with user friendly software for data collection and report generation. The operator can
accurately perform many types of pressurization, depressurization leakage tests on air
systems in rooms and small buildings with the information in this manual. Some energy
audits require a very specific protocol to be followed and to insure that the technicians are
competent to follow that protocol; some states require the technician to take certification
training and an exam.
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Introduction

Man has managed to build homes and workplaces teiidlly controlled environments that provide
lighting, heating and cooling for a comfort all yeaund.

The quest of the last few decades has been toasEr@ccupant comfort while reducing energy
consumption with multi-zone systems and by sediads in the building to prevent outside contangsat
and unconditioned air from infiltrating the occupiarea. The goal is to minimize the loss of caoodéd

air seeping out of the building through poorly seavindows, doors and the HVAC system itself.

Many utility companies reimburse contractors foilding leakage tests. There are tests for air deakhe
structure with pressurized doors with sensitiveflawv meter. Once the air leaks were located indeins,
doors, ceilings, floors and other areas in thectiine they could be sealed. These programs savikting
owners and power companies a great deal of mongyenargy, allowing power companies to postpone
building new power plants for some time.

The 2£' Century has experienced even higher energy costhas seen an increase in the efficiency of
furnaces and air conditioners, better insulatiomeisidential and commercial buildings, and les&dga
through the structure’s doors, windows and walls.

With tighter structures and more efficient air gyss the search for additional energy savings and
improved occupant comfort has lead to a study efdhl ducts that deliver the conditioned air to the
occupied area, and return air to the air handf@éften air leaks are caused by inappropriate useatif
cavities and floor joists as air ducts. These pafrthe building were never designed or built toaight

and they can be sites of energy loss. Often duretsouted through unconditioned spaces, suchtias, at
crawl spaces under the floor or even the garagest Macts in these areas are insulated to prevemggn
loss due to heat transfer, but until recently thess not been a simple way to measure how much air
escapes out of the pressurized supply ducts or mmowh unconditioned air is being sucked into the
depressurized return ducts.

With the advent of more sensitive and portable saressand airflow instruments and by adapting thsechba
concept used to measure air leaks in buildingsethee now ways to test the amount of air leakirig or

out of the air system. Properly trained techniciamsl the proper equipment can measure this very
accurately. Typically, the maximum allowable lewélleakage in new residential buildings is 6% while
15% or less in existing residential buildings ie gtandard. Many studies across the United Sketes
found 30% leakage to be common for existing hom#sis incredible that nearly 1/3 of the air being
circulated by the furnace or air conditioner ig.ld$hat loss must be made up by the system runnimger

and using 30% more energy that was actually needa&dh ads 30% to energy costs.

The purpose of DLT is to measure the loss frondagats and locate the problem areas so that thepean

sealed to improve comfort, energy efficiency andolor Air Quality. It is obvious that this is a netitht
must be filled and will be beneficial to everyone.
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supply or return ducts, attic and basement.

Plug the DLT in to a wall outlet; connect the Computer power to the aux outlet on the DLT.
Connect the USB cable from the Computer to the USB port on the Power Panel of the DLT.
Turn on the power switch. Open the computer and turn it on.

Attach the green ¥4" tube to the duct pressure probe and connect the other end of the tube to the
“Duct Pressure” port on the DLT Control Panel. Insert the probe into a supply vent.

Click START, then Click on the A-DLT Icon. Wait for it to initialize and Auto Zero then “READY".

Click on “Reports Setup” tab and enter customer information. Click on “Meter” tab to prepare to run
the duct test. You should first enter values for Total System Air Flow and Square footage.

The default setup is: Duct Pressure = 25 Pa, with AUTO fan control and “@25” Pascal calculations
active. This is the same setup for Pressurization or Depressurization tests.

For Pressurization tests, the 10” hose and collar needs to be connected to the “Blowing” end of
the fan Left side viewed from rear. For Depressurization tests, the 10" hose and collar are
attached to the INLET (Right) side of the fan (Brass Pressure Probe side).

Click on “RUN” & at the upper left of the screen, and Fan will start in 6 seconds. When duct
Pressure is over 10 Pa., the DLT-5 will begin to display Estimates for the Leakage in CFM

The large central dial displays the duct pressure. In pressurization mode the needle will move to
the right. In depressurization mode, the needle will move to the left. The software will estimate and
display CFM leakage information even before the duct pressure stabilizes at 25 pa (or 50 pa)

Click “View and Save” to Preview the Reports, then click “EXPORT to PDF” and the Reports will be

saved to the “C” drive as both Summary and Detail Reports that can be printed, emailed or saved
to a flash drive.
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Chapter 1
Why Measure Duct Leakage?

1.1 Leaks compromise air system balance

Any air system, residential or commercial, is desijto operate at very specific airflow rates tovjie
stable temperatures in all occupied spaces. WHeakaallows some of the conditioned air to escapant
unintentional space, or to the exterior of the ding), the original balance is compromised resuliimg
uneven ventilation and temperatures.

In addition, a leak can reduce the pressure irdtleés and increase the airflow through the furnaaie
conditioner. Changing the flow rate through thehaindler may cause the air handler to operatedauits
ideal efficiency range. This is much more critioal the new high efficiency multi-speed air hansilend
may result in the system never actually runningestk efficiency.

The average leakage in homes across the courdifyoist 30%, that is a huge waste of energy! Widt t
much air going to unintended locations or that maichbeing pulled into the system from the attigtside,
garage, or even from areas exposed to sewer ogoyrsaniously alter the balance of the air systeadifey

to Indoor Air Quality problems and provide condit®that may support mold growth in parts of the
building.

1.2 Duct leakage regulations

As of April 2011, 40 states have adopted the Feédamargy Star protocol for testing and reportingtdu
leakage.

Current Status of Residential Energy Code Adoption

1 American S5amoa
:](L f I Guam
-
' - [ N. Mariana Islands

5 L =
M s HI o B PuertoRico
EEE * ’ B U.5. Virgin Islands. I IECC 2009, equivalent or more stringent|
\

IECC 2006, eguivalent
[ iecc 2003, equivalent or less stringent
[ No Statewide Code
% Adopted Code to be effective ata
later date

As of April 28, 2011
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Generally, new residential buildings must have tbas 6% duct leakage and a less stringent 15%dmak
is required for existing residential buildings. Tdeare already guidelines for commercial buildings,
especially those using high-pressure air distrdsusystems. Inevitability, every builder, and remloty
company will be required to measure, record, angbime cases seal the ducts in nearly all buildifgse
energy savings make it impossible to ignore tHitingely inexpensive way to conserve energy.

1.3 Why are air ducts leaky?

With all of this emphasis on building tightness amdduct tightness and an apparent history ofslbetng
leaky leads one to wonder if this was sloppy workshep, defective products or some other negligent a
That may be true in a very few incidents, but thality is that until very recently, there was nagtical
and economical way to measure the amount of da&ialge, or “duct tightness”. The very best and most
conscientious HVAC contractor working with the vdrgst materials and tools had no way of knowing if
the system was tight or leaky.

Air-Care’s DLT-5 Duct Leak Tester provides a simfdst of an air system’s tightness, and also pesval
way to identify the leaks so the contractor carl #eam. There are several methods of sealing tloesdu
from simply reinstalling a loose flex duct to itapply to introducing micro particles that cling amd
solidify in the cracks. Sealing methods will beatissed in a later chapter.

1.4 Who should measure duct leakage?

To meet state, federal or trade organization giridelusually requires an independefitgirty company
and a technician who is certified by an appropr&tbool to test duct leakage. These schools usually
provide training to a specific protocol, such as @ulifornia Title 24, or EPA (Energy Star requients)

or a more general HERS (Home Energy Rating Syspeogram. Certification will be discussed in a later
chapter. After a certified inspector tests a sysaech it fails to meet criteria for the applicabletpcol, the
contractor must correct the problem and have tegesyre-inspected. This can be a costly procedsém
result in delays.

With the Air-Care DLT-5 duct leakage tester, somasib training and a little experience, a contractor
inspect the ducts for leakage. There is no ceatiic required to do this type of pre-inspectionf by
inspecting and sealing the air system you are alisttassured of passing the certified inspecta® the
first time.

In the case of California Title 24, the system musttested prior to remodeling or additions to stey

and the leakage must be reduced by a prescribedmage. There are alternatives to upgrading the
original air duct system. A room addition can lBvied by a whole new air system without any
modifications to the original system. Instead gfaieing the ducts Title 24 allows the contractordplace

the original furnace with a more efficient unit thaill save an equivalent amount of energy to tloat
through duct leakage.

Whatever method used to meet energy and air balstacelards and guidelines, the decision requires
measurement of duct leakage in the air system.
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Chapter 2
Overview of Instrumentation

2.1 Air Mover

The motorized fan provides the airflow and presdarthe ducts to simulate normal operating condgio
during the leakage (tightness) test. The motor-Blogombination has a stable speed control and geevi
15 to 600 cfm of airflow at 25 pascals (0.100” W60 Pascals (0.200” WG)

Air flow is measured and the USB cable links th&adto the computer software which calculates and
displays the results. All values are visible a& éime in standard units which eliminates the neeslvitch
between displays for CFM leakage, Percent of Awfleeakage or Percentage of leakage per squarefoot
conditioned space. Only the power cord, the 1@% fluct and the Duct Pressure probe need to be
connected to be operational. All other controllealand pressure tubing is pre-connected internally

The DLT-5 molded poly cart holds all of the instremtation and accessories required for the tests It
lightweight with 2 large wheels and a handle fasyetmansport to the test area. The top of thesmaites as
a desktop for its netbook with preloaded softwareyaur laptop computer. You must load the DLT-5
software if using your own computer. The fan aret&bnics are totally enclosed and protected.

2.2 Instrument package

The DLT-5 Instrumentation package consists of 3itBigMicro-Pressure transducers, Five Fan
pressure ports, multiplexing and USB encoding amdreable speed drive for the fan. There is alSboav
Flow” ring for the fan inlet with onscreen promptken it should be removed due to high back pressure

If the USB link is disrupted, and clicking the ‘eSensors” button does not restore and Re-Zero
the sensors, it is recommended that the softwas®pped, the USB cable is momentarily unpluggetiewh
the power is switched off, then on at the DLT pamainstall the USB cable and restart the DLT safev
and it should restart the link, Initialize, and rtitero Sensor” routines. You will need to Selece th
Company and Customer again.

2.2.1 DLT-5 Software Functions
The DLT-5 software has a factory default setup tisatdeal for most Pressure and
Depressure testing. Once your Company informadimhthe Customer info is entered, just
click “RUN". A prompt will appear for you to verifyou are testing at 25 Pa (Default), then
press Enter to start the test. It will detect & fian has been attached for a Pressurization or
Depressurization test and display the mode on thee. The software will Calculate and
display the leakage and leak area when the DusisBre is over 10 Pa. The Duct Pressure
will display in Pa and Inches WG, the Sensor regslifor the fan and the backpressure in
Pa, the cfm of leakage, and the total Leak aretn@aéSquare Inches) and énSquare
centimeters). For the operator’s convenience,Gbetral Dial indicates Pressurization to
the Right and Depressurization to the Left withawgraging for a faster response.

The DLT-5 software controls the speed of the fam#ontain 25 Pa or 50 Pa as selected by
the operator. Also, “Balanced Pressure Tests”lmanun using auto or manual depending on the
configuration used. The software provides the “Eglgnt to” airflow for 25 and 50 Pa when these
exact duct pressure cannot be reached or maintaMeadual fan control is also an option for
special circumstances and the Balance Mode usiog qaressure as a reference. Time averaging
can be setto 0.5, 1, 2, 4, 8, or 16 seconds. Glick/iew and Save Report Data” , then “EXPORT
to PDF” to store the Data in a pdf format reporttioa “C” drive. The “Summary Report” and the
“Detailed Report” can be printed on a portable USiter, emailed or stored on a removable Flash
Drive.
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The Summary Report has the all the data from tke dad calculated system leakage,
percent of total system air flow the leakage regmésand the leakage as a percent of the floor area
of the conditioned space. The Detailed reportuidets calculated loss of efficiency due to the
leakage and the cost of this loss based on the @aEs$100 of heating and cooling bills (if
available). The total size of the leaks is cal@dain square inches and square centimeters as a
helpful reference for the customer.

2.2.2 Duct pressure adjustment

Normal air system operating duct pressure is apprabely 25 pascals (Pa); therefore 25 Pa
is the target pressure for most duct leakage tesvgols. Once the duct openings are sealed and the
DLT-5 1Qediameter hose is attached to it with tdect pressure probe in place, click
“START"wbutton to begin the test. The Motwill start after 6 seconds.

Zeroing Sensors and Baseline adjustments are emadmatically. If there is any doubt that a
reading is correct, there is a Manual “Zero Sesidoutton that can recalculate and zero the ssnsor
To do so, Stop the fan motor, then Click the “Z8emsors” button at the Upper Right of the screen.
This process takes 2 minutes and will show a cawmtdtimer during the process.

2.2.3 Conversion tables

The Air-Care DLT-5 has all of the ————
conversion tables and formulas embeddedirf<P== Resulls Duct Pressur
the software and displays the results in realfan pressue Pa
time on the screen. If the Time Average ismml p.m: Duct Leakage 520-‘10 1
set to 4 seconds, the values will be Pa CFmM ~30
recalculated and updated after each 4 second In_WC e -
set of Data are taken. mm % CFM 50

2.3 Technical support o Cm e 50
As with all Air-Care equipment, Technical suppart ® !
is just an email or free phone call away for agylon ticar innut Denmasrize

as you own itinfo@air-care.conor 800-322-9919

2.4 Calibration

The DLT-5 should be calibrated annually to maintagturacy. If the DLT-5 is dropped or otherwise
stressed beyond the normal operating conditionsiay be necessary to have the DLT recalibrated more

often.

Attach the 10” diameter x 12 foot long hose to @dTPUT end of the fan
as it would be for Pressurization tests. Instad tCalibration Tool” in the
other end of the 10” hose that is fully extended.

Attach the Green tubing to the “Duct Pressure” porthe panel and to th
connector on the Calibration Tool. Install the L&low Ring on the fan

Inlet.

Run a normal test with the default settings.

The test should stabilize between 118 and 132 cfrmdh approximately

2.4.1 Field Calibration tests Set up for Field Calibration.
The field calibration is used to test the calilomatin the field. B w IN- |
If the DLT passes the field test, it does not nieelge factory
calibrated.  ;

20 sq inches of leak area(Check your calibration sheet for exact CH
value for your particular machine.). If it is owsithis range, call Air-Care.
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Chapter 3
Air Duct Leakage Test Procedures

3.1 Pre-Test Procedures and System Preparation

Both terms, “Leakage” and “Tightness” are usedésctibe a test of the amount of air that exitsriers

an air system unintentionally. The test can bequeréd by anyone who understands the process and
follows the procedure, no certification is required provide these numbers, however, some state and
federal test protocols require training and cexdifion in that protocol. Before you contract tefpen the

duct leakage test obtain the specific requirementmust fulfill for your client. If you have anygstions
regarding a particular protocol and you are undbleobtain local information, contact Air-Care for
assistance.

3.1.1 Enter Customer Data on Computer.

The DLT software will not allow the test to be merhed until the basic data is entered on the
Set-Up screen. Also, you should also enter vdime$otal System air flow and Square footage of
Conditioned Space entered on the “Meter” screearbehe a test can be run (“1” is the default).

3.1.1 Check the operation of the air systerefore starting the tightness test preparation

If there are any non-operational parts of the sgstecord them and advise your client before you
proceed.

3.1.2. Locate ALL intentional openings in the air gstem

Supply, return, and exhaust, humidifier and outsidle openings in the air system MUST be
identified so they can be sealed in a later stepellocation has more than one air system, telst o
one system at a time, but be sure the fan on"they&tem does not run during the tests.

3.1.3 Turn the system off so the system fan remaiwgf during the tests

Most of the time, turning the system off at therthestat is sufficient. Some residential air systems
cycle the system fan every 15 minutes or so regasdbf the thermostat setting. This may require
turning off the power at the breaker or unplugdimg furnace.

3.1.4 Remove any air filters in the system

The filters must be removed during the test, busure to re-install all |\
filters after the tightness testing is completed.

3.1.5 Determine the best place to attach the DLT-5
blower’s 10 inch hose and adapter plate.

For accuracy, the largest opening available shbeldised whether ig#
is a central return, a large supply or an access do the furnace. a
When attaching the 10" diameter adapter plate whia 14" x 14" §
square flange to an opening larger than 14" diamet& a piece of§
cardboard a few inches larger than the opening tam place and
attach the adapter to this cardboard with tape.eOnglace, a hol
can be cut in the center of the cardboard tha®’iof larger to fit over
the hole in the adapter plate.
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3.1.5.A 10” diameter hose and adapter plate

The 10” x 12 ft flexible hose and adapter plate lparattached to any opening in the system.
Masking tape, cardboard and sheet metal screwbearsed to attach the adapter plate to
nearly any opening in the system.

Note: It is important to keep the Hose as straight as pagble to insure accuracy.
Stretching the hose to its full length is ideal, @&cially when measuring higher leakage
in pressurization mode where the hose wants to “bgk out”.

3.1.5.B A large opening will allow good airflow forthe leakage test

Often there is a large central return duct wheeeattlapter can be connected, but a large

supply can also be used. _T ‘

3.1.5.C When accessible, the furnace provides a
very good attachment point for the DLT hose

If the furnace is easily accessible, remove theeco
over the blower and attach the hose with
cardboard cutout to match. Be sure that the fuen
blower housing or other internal parts do not blo
the 10” opening in the adapter plate, as this
create “Back Pressure”. If this condition cannot
avoided, use a cardboard box approximating
size of the furnace door and 6” to 12" deep totere|
a plenum space for better air flow, and tape th®o

furnace to prevent leaks. :

3.1.6 Seal all the intentional openings in the agystem

Seal all of the Intentional openings in the syssanthat the | %L =
only place air will be flowing is through the uremtional | :
openings — or an opening that was missed. Thetrieghk or
Duct Leakage can be measured by Pressurizing
Depressurizing the duct system. Pressurizing is rtiost
common, and it requires the sealing procedure thstand
this air pressure from inside the ducts pushingvard. It is
important to inspect all of the sealed points tofyehat they
are in tact and indeed sealed before and aftengestvhen
the ducts are depressurized, the pressure of tme ihigher a2
than the inside of the ducts, so the sealing nadsedare pushed toward the grills and in most cases
maintain a good seal. Again, it is important toifyethat the sealing of each opening is still iottat

the end of the test.

3.1.6.A Masking tape Kraft paper and cardboard to sal ducts

There are a variety of methods available to sdahef various types of grills and diffusers.

The Poly Duct Mask Film is effective in most cas®sMasking Tape is very useful for

textured surfaces and for attaching Kraft papesh@ets of cardboard over large ducts as

well as to secure the edges of the Poly Film orghosurfaces. The grills can also be

covered with brown Kraft paper or masking paper tape. Ceiling, wall, and floor vents

can be sealed by the above methods. Floor ventsoanewhat easier to cover since gravity
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helps hold the covering material in place, withwathout added weight. Lifting up a floor
vent, placing Plastic Wrap over the opening andsteiling the grill can be an effective way
to block off floor vents in houses and manufactuhednes. If the floor grills have a flat
surface, placing a newspaper or a towel with a taitay be all that is needed.

3.1.6.BPoly masking film to seal ducts

The Poly film roll is 8” wide and has a moderatsticky layer to hold it in place on smooth
surfaces. Rolls come pre-perforated for conveniemeearing it off at various lengths. This
material can be unrolled as it is being appliethegrill and smoothed into place. For vents
wider than the roll, apply another sheet that amlthe first by about 1”. It is important to
seal to the edges of the grills and any gaps ardedides of the grill if air is escaping.
The escaped air is still reaching the intended piecliarea, so it is not considered a “leak”,
but all escaping air should be sealed off for agmutesting. Be careful to not damage the
surrounding walls, ceiling and floors while applyithe tape or poly film. Be especially
careful when removing the sealing materials thapaiat or surface finish is damaged.

3.1.6.C Turn off all exhaust fans

Exhaust fans will change the pressure differendevdEn the exterior and interior of the
building and may affect the DLT duct leakage tesuits if left running during the test. Any
other device that pulls air in or pushes air outhaf building should be temporarily turned
off also. This includes clothes dryers, standal@mel window air conditioners, and
evaporative coolers, etc.

3.1.7 Duct pressure Probe placement

The pressure in a leaky system is not uniformlipaits of the ducts or from room to room or
interior to exterior of the building. Taking presswata in the appropriate location or locationi wi
determine the accuracy of the final test report.

3.1.7.A Single pressure Probe testing

A perfectly sealed duct system will have the santernal pressure everywhere. In these
cases, the pressure sensor can be inserted almpshere in the system. The easiest
placement would be to put the vinyl tubing throuagte of the grills then tape the tube in
place to seal the hole into which it has been tegefEven a system with moderate leakage
in many areas should have relatively consistergasure throughout. As a rule of thumb, if
the DLT air mover is attached to a return, the gues sensor should be inserted in a supply
duct and vice versa. In a very leaky air duct systédnere may be a high flow rate through
the duct where the pressure probe is located. is1dhase the probe should be inserted
through a small hole in the duct and the tubingciied to the end. The probe should be
pointed upstream. Though this static probe is ivaays required, it can be used to for all of
the duct pressure readings required in this testquiure.

3.1.7.B When to take multiple pressure readings

If one branch is responsible for the majority cdMdage, it will require a much higher fan
speed to attain 25 Pa of pressure than the otheches in the system. The closer the probe
is to that leak the higher the measured leakagebeil The static pressure probe should be
inserted in 2 or more locations in the duct andtiplel tests are advised. The DLT-5
software will advise you when to alter the Test fipration to reduce back pressure or
attain the desired duct pressure. If that secoadspire test point is the same as the first, you
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may not need to do further tests. If the secondgure reading differs significantly from the
first, it is advisable to take a third or forth daag and average the results.

3.1.7.C Where to take multiple pressure readings

The DLT has vinyl tubing that is 15 ft (red and ggng and 25 ft long (clear) and barbed
plastic couplers to connect them together for al tot over 50 feet. One end of the tubing is
connected to the Duct Pressure Manometer and etietrcan be taken to any supply or
return within 50 feet and inserted through theisgahaterial and taped in place. If the first
pressure reading was in a supply duct, move theepto another supply duct on the other
side of the building for a second pressure for camspn. This comparison of the first

supply duct leakage and the second supply ducaggaknay indicate which supply duct

should be repaired first.

3.1.7.D Eliminate pressure differences between roanin the building

If the building being tested is relatively tighhete could be a pressure difference between
the area where the DLT is set up and the exterfothe building. To neutralize this
condition, open a door or window to the outsideimythe tests. The same is true of rooms
in the building, open doors to all areas with dutftsiucts run through the basement or an
attic space, open the access doors to these argag the test to equalize the pressure in all
parts of the structure. If it is windy outside, thessure in the building may change from
minute to minute. The operator can run the tedt Wianual Mode with a higher Averaging
time and press Save when it appears “Stable Eriough extreme cases, it may be
advisable to postpone the test until the wind gdstsnish and pressure readings stabilize.

3.1.8 Prepare the DLT to run the test.

The Air-Care DLT-5 is designed to provide simplewge The key components are combined into a
single unit with only the power cord, 10” duct ashatct pressure probe and tubing connections to be
made in order to begin testing a duct system vatlesl registers.

3.1.8.A Plug in to a 115-V AC outlet

The Air Care DLT air mover requires 115-volt AC pawfor the Air mover fan and the

electronic package. The computer can run on itebes or plugged in the Auxiliary socket
on the panel. You can now attach the power corthéopanel (Standard Computer type
connector) and plug it into a wall outlet. Turntbe power switch then the computer.

3.1.8.B Set up for Testing

Click START, then click on the DLT icohd DLT” and the Duct Test program will load,
test the hardware, and auto-zero itself. The diefmitings will be adequate for most test
protocols, Auto Fan control for 25 Pascals (0.1®C), 4 second time averadg®25 Pa
Duct Pressure”which will calculate CFM even if the fan cannoachl 25 Pa in a very leaky
duct system. If special settings are required tteey before the test is started .Click on the
“REPORT SET UP’ tab at the Top Left of the screen. This is whgoai enter your
company information and Logo if it has not alreduBen entered. Next enter the Client
name and Air System info that will be added to th&t data and calculated results for a
Detailed and a Summary report that will be generaidis information will not affect the
test data but identify the test location, clientneaand make it possible for the software to
calculate the Efficiency loss due to the Duct Lepkeeasured.
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&
How Ring
LI iari -
INDOOR AIR QUALITY SPECIALISTS
| Meter | Report setup DLT-5 Computerized Duct Leakage Tester

Report Setup | i |
Company Information | == | Optional Information
Company Name <—SELECT COMPANY —> w ) T 2 e i Temp. F
Add I Enter Address FILL IN TECHNICIAN NAME LOCATION OF ATR HANDLEl ~ | INDOOR TEMP -

——— Type of test Air Handler Tons Outdoor Temp. °F
City State Zip Enter City State and Zip TYPE OF TEST = SELECTTONS = OUTDOOR TEMP -
Phone State Protocol Air Handler BTU Weather )
PROTOCOL ~  SELECTETU ~ | WEATHER - Total Leakage -
Compsd Newsie Nomber of Aif Systems A Handler SEER Wind MPH PO
Logo Select Image Files—-> B NO. AIR SYSTEMS w  SELECT SEER ~ WIND = LA AR
1D of tested System Location of Ducts Averaging Period
‘Customer Information B, ID of Tested System w  LOCATION OF DUCTS - B iy
‘Customer Name: <-- SELECT CUSTOMER —: Comment
Address Enter Address [ open
Gty Stale Zip  Enter City State and Zp @
. DLT Firmware:
Phone Enter Pl Number
DLT Senal Number:
SYSTEM MESSAGE System initialization in progress please hold.

There are 2 boxes in the Lower right of the Tese&e that you must fill in with the Total Systemr Ai
Flow and the Total conditioned space in square. fébts will allow the software to calculate the
Percentage leakage by system air flow or buildiggase footage as required by the state or federal
standards in your area.

The percentage of duct leakage will be calculateddmparing the leakage to the total flow
of the air system. The rule of thumb to estimatettital airflow is approximately 400 cfm
per ton and most residential units are between & &ntons. Heating airflow is
approximately 400 cfm per 18,000 Btu/hr

3.1.9 Test procedure

The following procedure will provide the data arebults that are generally required of a Duct
Tightness or Duct Leakage test. There are othetopols generated by various state, federal
governments and local utility companies that mayetsome variance from this procedure.

3.1.9.A Click on “RUN" on the test screen.

Watch the Central Dial as it slowly increase theDaressure to 25 Pa with increasing Fan
speed. The reading may drift up and down slighilyt, the reading should be between 20
and 30 Pascals. The software will calculate theflaw accurately, even it the actual
pressure is only close to 25 Pa

3.1.9.B Save the test data.

The Test is complete when the Duct pressure andhfztor have stabilized to the point that
the readings remain constant, or only have a sragktion up and down over a period of 30
seconds. Once the data is stable, click on “Vied &ave Report Data” at the Upper Right
to save the Data and calculated values. Now CItkEcXPORT to PDF” to save the data in

.pdf format as a Summary Report and a Detail Rgpattcan be printed, emailed, or copied
to a flash drive, and end the test. On a day witstygwinds, the pressure may not stabilize,
if this happens, you may want to use a longer “TAwerage” or even go to manual motor
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control mode for the test. Once the pdf files aeated, you can return to the Meter Screen
by closing the report screen.

3.3 Pressurization verses Depressurization test predures

The DLT can perform either procedure by moving1féflexible hose from the exhaust to the inlet efd
the air mover. The AC4 will automatically changedes.

To change from Depressurization test configuration (Shown Below) to Pressurization configuration, the
10" Mylar hose and collar are moved from the suction end of the Air Mover Housing to the Blowing end.

The Instruments will calculate the airflow.

Depressurization Pressurization

3.3.1 Pressurization is the more common test

Pressurization and depressurization tests of thee sduct system will yield results that are very
similar. Pressurization is the more common prooceduocating leaks with a theatrical smoke
generator is generally easier when pressurizing dbet system to 50 Pa; especially new
construction while the ducting is still visible. :

3.3.2 Supply ducts

Supply ducts are pressurized during normal systeyaration, So £
pressurization testing for duct leakage would bstatwsely duplicating
normal operational conditions.

3.3.3 Return ducts

Return ducts are depressurized during normal sysiperation, so
depressurization duct leakage testing would be mlostly duplicating
normal operating conditions in the return duct eyst

3.4 If the standard test pressure of 25 pascals caot be reached Pressurization

In a very large air system or a normal system wxbessive leakage, the DLT air mover may not be &bl
maintain a standard reading of 25 pascals in tlesdé test may still be conducted by using the 52
feature in the DLT-5 that uses the results fromlthepressure test data and normalize it to thevadgnt
of a 25-Pa test. This is the default setting. Gheater the difference between 25 Pa and the adtul
pressure, the more likely the accuracy will be ddgd. If the Fan goes to Maximum without reaclibg
Pa, it will shut down after 30 seconds unless sm#ched to manual mode and adjusted to less3B4dh
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3.4.1 Testing parts of the air system separately

One way to re-run the test at 25 pascals is to tadlya portion of the system at a time. It is not
uncommon to test the return side separately frarstipply side, and indeed, the return side can be
tested with Depressurization to simulate normalrag@nal conditions, and then the supply ducts
can be tested with Pressurization to simulate thermal operating conditions. The air handler
cabinet can also be temporarily isolated from thetsl by blocking the return and supply ducts at
the air handler. In extreme cases, individual duns can be tested. In these cases, it is likely
there has been a catastrophic breech in only octerdn. The total leakage of the system is thd tota
leakage of the separate tests.

3.5 After testing is complete; restore system to mmal operating conditions.
3.5.1 Review all recorded data

After the test is completed, review the data foviobs errors and omissions. It is much easier to
repeat a data point while the DLT is still setug @he duct openings sealed than it would be to
schedule a return trip, shut down the air systechpaapare it for testing.

3.5.2 Shutdown, disconnect and repack the DLT foihie next test.
3.5.2.A Turn off power

First be sure your test data has been saved, hetiSave View Report Data”, then use the
“STOP” button at the top of the screen to be sheermhotor is stopped. When the Motor is
stopped a message will say, “Motor Stopped, Dataddeed”, which only means that you
should have saved the data with the “View, SaveoRdpata” button first. The software can
now be closed, and the power can be turned off.

3.5.2.C Disconnect flex hose

Remove the hose clamps on both end of the 10”Hlexduct and disconnect the duct from
the air mover and the adapter plate. Place the tester storage area of the Cart, and the
adapter plate in the rear. The %" tubing and tesbg@ can be stored in the rear area.

3.5.2.E Uncover ducts

Remove all the tape, poly film, paper and otheremals used to block off the air duct
openings. Reinstall any diffusers, access dodisydiand any other parts removed for the
test.

3.5.2.F Test air system operation
Turn the air system on and test to be sure it ésaipg as it was prior to the testing.
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Chapter 4
Additional Test Configurations

4.1 Testing supply ducts only

Before beginning repairs to an air system that edsethe permissible leakage, it may be useful to
determine which of the components are tight ancclviare responsible for most of the leaks. One suppl
duct connection has come lose and one simple reptiput the system into compliance with the test
protocol.

4.1.1 Supply duct leak testing procedure

To test a portion of the duct system is accomptisivéh essentially the same procedures as those
used for the whole system test.

4.1.1.A Prepare the system for testing; seal the ms

If you have just tested the whole system, the supehts should still be sealed. If they are
not, seal all the openings with procedures in Grapt

4.1.1.B The DLT must be attached to the supply sid@NLY

The adapter plate can be attached to one of tigerlaupply vent openings or to the main
supply duct at the furnace plenum if it is accdssibhe duct pressure sensor must also be
installed in the supply duct at a reasonable dcgtdrom the DLT air mover adapter plate.

4.1.1.C Isolate the supply ducts from the rest ohe system

It is important to seal off the supply ducts frohe trest of the system. This will require a
main supply duct to be blocked between the furraawe the first supply vent. This can be
accomplished with cardboard, and tape or sealinyg fThe exact location depends on the
access available to each area. If the Plenum bobeapened, the blockage can be located
at the furnace. If the furnace has a place foiterfivhere the return duct connects to the
furnace, wrap the filter in sealing film and insgrback into the furnace. This will isolate
the Supply ducts from the return, but not the faenaself, so check the furnace for leaks
during this test.

4.1.1.D Run the Test with Default settings

Click on “RUN?”"
Allow time for the Duct Pressure to stabilize ara/&the test data.

4.2 Testing return ducts only

4.2.1 Return duct leak testing procedure

This is the same procedure as for the Supply Dieiisthe DLT and probe will be installed to the
Return Ducts.

4.2.1.A Prepare the system for testing; seal the ms

If you have just tested the whole system, the netants should still be sealed. If they are
not, seal all the openings with procedures in Grapt
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4.2.1.BThe DLT must be attached to the return side ONLY

The adapter plate can be attached to the returnimmgper to the main return duct at the
furnace, if it is accessible. The duct pressurs@emust also be installed in the return duct
at a reasonable distance from the DLT air moveptialate.

4.2.1.Clsolate the return ducts from the rest of the syst&

It is important to seal off the Return ducts frome trest of the system. This will require a
main Return duct to be terminated at the furnabés Tan be accomplished with cardboard,
and tape or sealing film or by attaching the DLT &0@apter plate to the return at the
furnace. If there is a place for a filter where Return Duct connects to the Furnace, you
can remove the filter, wrap it in sealing tape agidstall it. The Return duct is now isolated
from the rest of the air system.

4.2.1.D Run the test with default settings

Click on “RUN?".
Allow time for the Duct Pressure to stabilize ara/&the test data.

4.3 Test for Duct Leakage to Exterior only.

4.3.1 Procedure and Equipment Required

This is a very useful test because it measureketiage to the exterior of the conditioned space of
the building. This test requires a Blower DooPt@ssurize or Depressurize the conditioned space.
Air-Care does not sell a Blower Door unit. The D&Twnust be adjusted to pressurize the Ducts to
the same pressure the Blower Door supplies to ¢inditoned space. With the building pressure
the same as the duct pressure, the only air flothenducts will be through leaks to the Exterior of
the conditioned space. Install the Blower Door D@ NOT RUN it until the DLT is connected to
the system, turned on and has completed its izéitdbn and auto Zero routine. Select “Auto Calc
@25” and “Leak to Exterior” test modes, but do N&fart the test until the instructed to do so

below.

4.3.1.A Prepare the system for External Leak testoy equalize room pressure

If you have just tested the whole system for ttgakage, the vents will still be sealed. If
not, you must seal them now.

4.3.1.B Connect the Sensors in “External Leakage”onfigurations. (External Ref or
Balanced)

The Duct Pressure sensor will be connected to tiet Pressure Port on the panel just as it
was for whole system testing, but the Reference IBeow it must be connected to a tube
that leads outdoors so that the DLT-5 has an Eateeference for the External Leakage
test. The Blower door may have a reference toamrglthat can be connected with a TEE
to the DLT Duct Reference port and select “Autodkdte @25 Pa”.

The alternate method is called the “Balanced” meidnad DOES NOT require a reference
pressure from outdoors. Select “Balanced” in plaic8 otal Leakage” or “Leak to

Exterior”. In this configuration the Fan speedstnoe adjusted manually and the Duct
Pressure Maintained at Zero (Balanced with the Blooor pressure) and the Mode
Selected as Pressurization or Depressurizatiotidking on the Green button at the bottom
of the gauge on the screen, Left for DepressudmatRight side for Pressurization.
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Balance: External Referent
4.3.1.C Connect the 10" hose to the DLT-5.

The 10" hose connection is the same for the “Extiebreakage” test as it is for the total
leakage test. For Pressurization, connect itedotbwing end of the air mover, and be sure
the Blower door is pressurizing the interior of thelding by blowing into the building. For
Depressurization testing, connect the hose toubeosn end of the air mover and be sure the
Blower Door is set up to depressurize the buildigdplowing outside.

4.3.1.D Test Procedure.
The DLT-5 must be connected, turned on and compléselnitialization and Auto Zero
routines before running the Blower Door.

Start the fan in the Blower Door and set it forP&. Do not start the DLT-5 test until the
building pressure is at 25 Pa. In some casesdkisnay be required at 50 Pa, the procedure
is the same except the Blower Door and DLT mustdidor testing at 50 Pa.

In the “External Reference” configuration, the DUiiust be in “Auto @25 Pa” and
“External Leakage” mode. Click on “RUN” and the DIill adjust and maintain 25 Pa
(Default). If the Blower door has automatic pressadjustment (a.k.a. Cruise Control) it
will maintain the room pressure, but the Blower Dagthout this feature will need to be
adjusted to get a stable 25 Pa. in the buildingdy take several minutes for both blowers
to stabilize the pressures in the room and thesd@@nce both the room pressure and duct
pressure are stable near 25 Pa the DLT-5 Click éSawiew Report Data" to record the
data, You can now stop the fans.

In the “Balanced” configuration, there is no tulmected to the “Reference Port”. When
the Room Pressure has stabilized with the BloweorDselect Manual Motor speed (the
screen “Switch”), “External” mode and “BalancedThe Motor speed must be manually
adjusted by with “Click and Hold” on the Up or Dovamrow at the bottom of the Manual
Motor speed screen display. You must input theetyp test as Pressurization or
Depressurization by clicking on the Greet buttontha bottom of the Round Gauge. If the
Blower Door is pressurizing the building by blowiag into it, Select “Pressurization”, if
the Blower Door is Depressurizing the building byowang air Outside, select
“Depressurization. Now you can start the Bloweordand adjust the room pressure.

When the building pressure is stable, start the Bl As the DLT motor speed increases,
the needle on the gauge will move toward Zero.h# heedle goes past zero in either
direction, Slow the fan down. As the DLT fan chesgpeed, the Blower Door fan must be
monitored to assure that the pressure remaineatdirect level. Most Blower Doors have
automatic controls for this, but if it does not kaauto control, you must adjust it to the
correct pressure, then adjust the DLT for “0” puessthen recheck the blower door again.
You must repeat this until both pressures are theacorrect settings, then save the data.
You can now stop the Blower Door Fan.
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Chapter 5
Interpreting Results

5.1 Purpose of the duct leakage test must be deteimad prior to testing

If the DLT testing is performed to a specific praag i.e. California Title 24, or EPA Energy Sttrere is

not much room for interpretation of the data. TlieeT24 protocol establishes the desired acceptahles
from the data gathered during the test. If thentlie requesting an estimate of the cost of endrgy may

be saved over a five year period, there may beat gieal of interpretation of the data, since |lotiatate,
building insulation, and the projected cost of gganust be factored into the calculations. Air-Cater-5
software makes these calculations based on sommeorassumptions, data collected from the customer
in addition to the actual Duct Test Data.

5.1.1 Some quick ballpark estimating rules of thumb

The raw data and calculated CFM from the DLT muestlibked to the particular building being
tested. A leakage rate of 400 CFM is meaningledsss it can be related to the size of the air
system with either total system CFM or total buitflisquare footage. Washington State uses the
area of the conditioned space to determine acdeptialct leakage percentage, while California use
total system CFM.

AT

B”

5.1.1.A Total CFM of a building is approximately tre same as its square footage

As a rule of thumb for older buildings, the totaFI[@ of an air system is approximately
equal to the total square footage of the buildiRgr newer, tighter buildings with more
efficient Air Systems, 500 or more square feet mayserved by 400 CFM. To estimate the
percentage of duct leakage in an older building i@ stories and is 3,000 square feet per
floor, divide the measured leakage (400 CFM) byttital CFM of the building (3000 sq
ft/floor x 2 = 6,000 sq feet and approximately 6@0M) then multiply by 100.

400 CFM Leakagey 140 = g 794

6000 CFM Total Rate of Leakage

The same 400 CFM leakage in a 10,000 square faostamy office buildingA” or a 2,000
square foot 2 story townhou¥®” would be:

400 CFM Leakagey 100 = 4% Rate of Leakage
10,000 CFM Total

400 CFM Leakag 3
2000 CEM Total eX 100 = 20% Rate of Leakage

5.1.1.B Each ton is has approximately 400 CFM

Another rule of thumb to estimate total system tdrbased on the rated cooling capacity or
heating capacity of the system. ASHRAE guidelinesuane that most air systems provide
400 CFM of airflow for each ton of capacity. Sianlly, 18,000 Btu/hr of heating is
approximately 400 CFM. Most homes have 2-ton toorb-furnaces, which means
approximately 800 to 2,000 CFM. In most cases aehtirat requires a furnace larger than 5
tons will have a second or third separate systestalled to meet the demand. Each system
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must be tested individually for duct leakage, byt will still have a total CFM of
approximately 400 CFM per ton of cooling and 21FMper kBtu/hr of heating.

5.1.1.C Leakage to outside

Another important value is the estimated energytedhsr lost to the outside due to duct
leakage. Unfortunately, this calculation requirelarge number of measurements that are
difficult to measure accurately, however, a vensel approximation can be calculated using
some assumption that these values fall within aiptable range. If you have a “Blower
Door” and can pressurize the building to 25 Pab(®pa in some states), the DLT-5 can be
used to measure the duct leakage to the exterfecttyi without the need for complex
assumptions.

5.1.1.D Wind and Cold can affect duct leakage test

Extreme weather, such as high winds or below freprémperatures, can cause the duct
pressure to jump up and down during the test. ieé®mmended to postpone the test until
conditions are more stable to provide accurateltsesbut if rescheduling is out of the
question for some reason, and the client agrea<lose approximation, the readings can be
averaged over time. A good rule of thumb is tothatest in Manual Mode forl minute or 5
minutes, then record the readings every 10 to tbreks and average them. It is important
to record the deviations, the readings and the ttaat they have been averaged. This
information may not be of interest to the clientladoes not need to be in the Summary
report, but it should be included in the commeetdion so it will be in the Detailed report
with the data.

5.2 Finding the duct leaks

If duct pressure and leakage were taken at mulliglations, the data can be used to learn moretdbeu
air system. When the DLT is connected to the sugptts, the pressure in the return ducts maydmedb
the same as the supply ducts if a system is rebBotight. If there is significant leakage, the ggare will
be lower in the ducts with more leakage. If thakksge is in the return ducts, there will be a lopresssure
in the return ducts than in the supply side. Thisnesult in HIGHER leakage readings for the dueith
the most leakage.

5.2.1Compare the leakage data for each duct measured

It will become apparent which ducts have the highakage and need to be repaired first. It may
be useful to move the DLT air mover to the oppositee of the system, take readings there and
compare the second set of leakage data to firets dan be particularly useful when the ducts are
not easily accessible for visual inspection. Byniifging the worst leaks in this way, the clienhca
reduce the cost by limiting the amount of dematitrequired to access the larger leaks for repairs.
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Summary Repart
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™

INDOOR AIR QUALITY SPECIALISTS

Test Date:  4/15/2012 Technician Name: Wayne
Test Performed by:  Michaels Air Balance Customer: Janice Doe
808 East Past Roexd 12345678 Ninth Street
Eas ehas, NV ot Henderson, NV 89052
702-454-5515
Test Results:
Measured Duct Leakage : 31.07
Equivalent Leakage Area - 7 SgiN
Duct Leakage as a Percent of Total Conditioned Space 1.4
Duct Leakage as a Percent of Total system Flow 1.6

Pressurization/ Depressurazation :

Actual Duct Pressure

250

De-Pressurization

Type of Test : Exterior Leakage Only
Protocol : CA
Property Info:
Total System Airflow - 2200 CFM
Total Conditioned Floor Area @ 2600 SQFT
Equipment Info:
DLT Model : 1.00.2
DLT Serial Number - F50000156C584501

Estimated Efficiency Loss from Duct Leakage:

Comments:
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Detail Report

f-

L x=

INDOOR AIR QUALITY SPECIALISTS

adZi

Test Date: 4M52012 Technician Name: Wayne
Test Performed by: Michaels Air Balance Customer: Janice Doe _
2058 East Post Road 12345678 Ninth Street
Las Vegas, NV 89120 Henderson, NV 89052
T02-454-5515
Test Results:
Measured Duct Leakage © 3107
Equivalent Leakage Area - 7 SgiN
Duct Leakage as a Percent of Total system Flow 1.6
Duct Leakage as a Percent of Total Conditione 14
Pressurization/ Depressurazation © De-Pressurization
Actual Duct Pressure - 250
Type of Test | Exienor Leakage Only
Protocol © CA
Property Info:
Total System Aiflow @ 2200 CFM
Total Conditioned Floor Area ¢ 260030 FT
Equipment Info:
DLT Model © 1002
DLT Serial Humber © F50000155C584501
Equipment
Settings:
DLT Fan Sensor Reading - -143Pa

Auto/ Manual Fan Speed °
Mode

Averaging Time -

Manual Fan Speed
Manual test Performed
4.05=sc

Estimated Efficiency Loss from Duct Leakage:
A. Annual System Effiency Loss :
B. Estimated Impact on Equipment Efficiency Rating :

Air Conditioner SEER Alr Conditioner Tonnage

Rated Actual Rated Actual
18 1574 2 187
14 13.78 3 295
12 11.81 4 304
10 .84 5 492
g 7.87 10 954

Heat Pump HSPF

Furnace AFUE

Rated Actual Rated Actual
8.5 8.36 G5 93448
8.0 7.87 50 BE 56
7.5 7.38 85 8354
7.0 5.89 80 T2
6.5 £.40 75 7i.80
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Chapter 6
Locating Leaks

6.1 Leakage testing does not necessarily includecsding the leaks

If this service is offered, it must be quoted sapaly. Leakage testing

requires visual access to most, if not all, ofdbets in the system. As discussed in Chapter 3 on
Procedures, testing the supply ducts, the retuctsdar the air handler separately can identifydhets that
have the worst leaks and which are the tightest,those procedures cannot pinpoint the cracks and
breeches that need to be sealed. Often locatintptiks and sealing them is left to an HVAC contyact
Having said that, let’s discuss the methods to mfzleaky areas once they are visually accessible.

6.1.1 When the amount of leakage is documented, it is tiento locate the leaks

There are several ways to locate duct leaks vigudlhere may be obvious disconnected or
damaged portions of the ducts that can be eadiitesp It can be more difficult if there are a krg

number of small leaks throughout the whole ducttesys That will call for some advanced

techniques.

6.2 Using “smoke” to locate leaks

You must be able to observe the exterior of thasluisually to detect where the smoke is comingajut
the ducts for this system to work satisfactorilyodfinew construction has the duct leakage testedeball
the walls and ceilings are installed. This is theal condition for locating duct leaks with smoke.

6.2.1 Theatrical smoke machine

Theatrical smoke generators usually use a mixtéirglywerin and water to produce a fine mist

resembling smoke. This smoke can be introducetidacsystem through the DLT air mover set up
for Pressurization testing. If the system is sefarpDepressurization testing, the process is quite
different.

Follow setup instructions on the smoke generatdrlacate it near the DLT air mover, and turn on
the air mover.

Adjust the airflow to pressurize the ducts to a mmasn of 50 Pa, then start the smoke generator
and let the smoke be pulled into the air mover.

With the smoke pressurized in the ducts, the extesf the ducts must be inspected along their
entire length. If the whole system is being testdldcomponents of it must be inspected such as the
furnace, fresh air intake, humidifier, etc.

As leaks are located, they must be marked and deddior repairs. Record this information in a
log, with the location and the suggested methodepfir. This log can be very useful to the
contractor who will do the actual sealing, or adguio you if you are sealing them yourself.

6.2.2 Puffer bottle of smoke

Air Current test bottles usually have 2 smoke ponay chemicals in a plastic bottle. One is sealed
in a small glass vile that is to be broken by stegn the outside of the plastic bottle. This smok
may be an irritant if directly inhaled and corrasiv left near metal instruments or tools, so fallo
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cautionary labeling. These bottles produce much desoke than the theatrical smoke generators, so
it may take considerably longer to locate all &f tbaks.

The air system may be in normal operation whenstheke bottle is used. Squeeze the bottle to
produce a small amount of smoke around all the duehections and seams.

On the supply side the duct is pressurized andifliescape from a bad connection or leaky seem
causing the smoke to dissipate as fast as it capiaged into the leaky area.

For the return duct leaks, which are depressurittedlsmoke will be sucked into the holes in the
ducts. Both of these smoke indications shoulddraahstrated for the building owner so they can
see the invisible leaks are quite actively movingrdo and out of the ducts in an uncontrolled and
unintentional manner.

The DLT blower can be used to pressurize or depregesthe whole system to use the bottled
smoke to locate duct leaks. It will require tengrdy sealing of the duct openings; so running this
test at the time of the duct leak test is advisable

6.3 Infrared thermometer for locating duct air leaks

During normal operation of the furnace, the conditd air :
will be warmer or cooler than the room, by 18 tod2rees ¥

F. By using an infrared thermometer with a laseinteo,
the temperature of the supply grills can be chedkeda
consistent temperature. The ones that are significa
closer to room temperature or at room temperattobgbly
have the largest leaks. If a disconnected bootoisd,
reinstalling it will significantly reduce the dubtidss. If the
first test could not reach 25 Pa with the duct aisected
hen the retest with the duct reconnected shouldyebs |
able to reach 25 Pa.
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Chapter 7
Sealing Duct Leaks

7.1 Sealing of the duct system should be performdxy a contractor licensed to do such repairs

The Certified company performing the initial least to find the leaks and the post repair leakrngdb
measure the improvement should not be the sameamyipat is doing the repairs. This can have the
appearance of a conflict of interest. It is OK&octompany contracted to test and repair ductklafore
and after tests, but if a certification of comptiaris required to meet a state or federal standad party
post-test is a must, and sometimes both Pre-TeatidgPost Testing requires Certified Barty reports.
Check for state and local and federal procedurasagply in each individual case.

7.1.1 There are a variety of simple, common senseethods to seal most duct leaks

The method will depend on the type of leak beingles but cloth based so-called DUCT TAPE
should NEVER be used to seal ducts. Studies hasersithat this type of tape will degrade in a
few years due the heat in the duct or heat in Bma@t crawlspace in summer. Always use a product
that is approved for use on ducts including Alumintape, Mylar duct tape, Mastics, and Caulks.

Reattach loose flex ducts and secure per code

Use metal tape on steel duct joints

Use the appropriate caulking to seal panned-insduct

Replace severely damaged ducts

There are computer-controlled systems with specidimulated sealing materials that are

fogged into the duct while the DLT air is flowingttv the ducts blocked. The tiny droplets of
sealant collect in the leaks, cure there and bedeaks.
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Chapter 8
Energy Loss

8.1 The formula for calculating energy loss to a high dgree of accuracy is complex

It requires data that is time consuming to acquaethe degree of precision that would justify its
acquisition. Fortunately, most of those data stdkin a predictable range and it is possible tioudate a
very useful estimate by assuming typical valueghem in the equation. This technique yields aneigy
Loss Factor” that multiplied by the actual heatorgcooling bill to provide the building owner a tol
amount that was wasted due to that particularyastesn because the conditioned air escaped frordubes

to the outside environment. The air that escapes the supply ducts or infiltrates the return gduitom
inside the house has not been well studied asi®fthting. It has been assumed that the insid&dge
does not result in very much loss.

8.2 The energy loss calculations are performed by¢ DLT-5 software

The DLT-5 software makes all of these assumptiveutaions very quickly and add the results to the
detailed report it generates from the data entdoedthe duct leakage test and customer provided
information. Using a Blower door and the “Exteri@akage” test produce a more accurate set of data.

8.3 Duct leakage also degrades the specificatiorfstioe furnace

If a furnace is rated at 13 SEER and is 4 tonsnaly service the building properly if a significant
percentage of its capacity is leaking away. Iféhergy loss factor is 0.22, multiplying 1.0 minug2(or
0.78) times the unit SEER (13) and the tonnagegdngs will obtain the actual operating SEER 0f110
and tonnage of 3.1. This illustrates that the obdeaky ducts also results in lower performandechv
results in longer run times and degraded comfarelée The cost of a 4 ton 13 SEER furnace is much
higher than the 3 ton 10 SEER performance at wihishrunning.

8.4 Estimating Wasted Energy Costs

The DLT software estimates the cost of the Energgted by the Duct Leakage measured using some
assumptions. Since most Energy bills do not sgelyrlist the amount of energy used for Heatind an
cooling from the total bill, the DLT estimates tBest of the loss as dollars per $100 of Heatingomiing
costs. This will give the Homeowner a way to eatienwhat is being wasted and the potential forrggvi

if the leaks are sealed. The main assumptionat dhly about 50% of the total Duct Leakage ish®e t
exterior. If the “Exterior Leakage” is calculatéde dollar amount wasted per $100 of Heating adireg
costs must be multiplied by 2, i.e. doubled.
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Chapter 9
Certification Requirements

Certification is not required to operate the DLDi5to test for duct leakage unless the test isatsfy a
protocol by an agency that requires certificatidhyou are called in as an independefiti@rty to test the
leakage of a residential or commercial duct systgay must request the reason for the test and the
protocol to be used to determine if you can meetrdguirements of that protocol.

No certification is required if you are an HVAC d¢wactor “pre-testing” your own duct systems beftire
drywall is installed so leaks can be sealed mosdyed his is a good way to insure your air systems
pass an independent Party test after drywall is up. The Air-Care Dk&n be used by virtually anyone
who follows the protocol in this book, or CalifoanTitle 24 or Energy Star protocols to “pre-testt fluct
leakage prior to the certified®arty testing company.

The Department of Energyz09 IECC (International Energy Conservation Cpdas been adopted by 40
states. This code covers all aspects of Energyeceason from Lighting to Insulation to Duct leakagetc.
State by State details Linkttp://www.bpa.gov/Energy/N/Utilities_Sharing_EEfBuildingCodesofTomorrow. pdf

Their guideline map is below.

Current Status of Residential Energy Code Adoption

1 American Samoa

G(\_ ||I B Guam h
- |
i L h - [ N. Mariana Islands 0
=
M Hi o -; Pue o Rioy *
S o * " B U.S. Virgin Islands B ECC 2009, equivalent or more stringent|
|

[ | IECC 2006, eguivalent
[ iecc 2003, equivalent or less stringent
[ No statewide Code
* Adopted Code to be effective ata
later date

As of April 28, 2011|
In many cases the duct leakage test is part olnangg audit program that can result in tax benefits
rebates from utility companies. One company mayigeo all of the testing of appliances, insulation,
lighting efficiencies, window and door sealing aslivas duct leakage. These classes can be 8 hayrs/d
and 10 days long. Some classes are specific toldakage testing with hands on program lastingtone
three days and may cover new construction or retmgdef existing construction. The programs are
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usually divided into residential and commercialegatries as well. The cost can vary and some utilit
companies offer free training, sometimes co-spatsby an equipment manufacturer.

Links:

Department of Energy:
http://www.bpa.gov/Energy/N/Utilities_Sharing_ EEBuildingCodesofTomorrow.pdf

EPA

Energy Starhttp://www.energystar.gov/index.cfm?c=home_improeatrhm_improvement hpwes
Home Energy Auditwww.energystar.gov/index.cfm?c=home_improvementilmprovement_audits
Home Energy Yardstickwww.energystar.gov/index.cfm?fuseaction=home_engragdstick.showStep2
Energy Star (40 Statesittp://www.energystar.gov/index.cfm?c=behind_thellsMatw_ducts

California Title 24 Air Duct Leakage requirements
Appendix ACM RC2005 (Procedures)
http://energy.ca.gov/title24/2005standards/resideracm/2005_RES_ACM_APP_RC.PDF

Florida Department of Energy
http://www.fhba.com/index.cfm?referer=content.contentltem&ID=1270

Oregon State Department of Energy
http://www.cbs.state.or.us/external/bcd/committees/10cec/proposals/OSSC10-11.pdf

Texas State Department of Energy
http://austinaes.com/duct.html

Washington State University Extension, Energy Paogr
http://www.energy.wsu.edu/

HERS Certification Providers
CHEERS:www.cheers.org
CalCertswww.calcerts.com

NARI, the National Association of the Remodeling Industry: http://www.nari.org/
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Chapter 10
“Can’t Reach” and “Back Pressure” Compensation

10.1 Estimating duct leakage at Duct Pressures oththan 25 Pa.

There are times it may not be possible to obtandata in an accurate range at 25 pascals of duct
pressure. If the system is very large or has &largount of leakage, the air will escape fastan tha
the fan can supply it. In a very small or very tiglr system, the leakage may not be enough to
register on the flow sensor.

In these cases, the “@ 25 Pa” setting will caleutae CFM of leakage as if it were at 25 Pa, efen i
the actual duct pressure is higher or lower tharP@5 This setting is the Default setting for the
DLT-5. This method introduces a slight error thatreases as the duct Pressure goes farther from
25 Pa. The DLT-5 will display a message if thecakdtion cannot be made with reasonable
accuracy. This calculation is also performed for 5@ Pa” tests.

10.2 When Back Pressure prevents accurate results.

Back pressure can occur when there is a very laggein one section of the duct system or when
there is a restriction or large leak in the daydtem between the DLT-5 air mover and the duct
pressure probe. The DLT-5 monitors the back pressuod is able to compensate for it and
calculate the correct results from these data inyngases. When the back pressure is excessive
and accurate compensation is not possible, a wamassage will appear at the bottom of the
screen, “Excessive Back Pressure” or “Excessivék Baessure, Remove Flow Ring”. In the first
case, the test results may still be valid for noostditions, but excessive internal duct restritdio
may be introducing some error. For the secondsigs, the total leakage of the system is greater
than the range of the DLT with the Flow Ring intdl Removing the ring will extend the range of
the DLT into a Larger Leakage range, so an aceursasurement can be taken.

It is also possible that the current connectioth&Air System is not ideal. Moving the Duct
Pressure Probe to another location in the systeyratauce the back pressure to manageable
levels. If the 10” hose is not connected to Hrgest Duct or to the Furnace, this can also cause
excessive back pressure. It is advisable to parfaultiple tests with the Duct Pressure Probe in
multiple locations and average the results inghisation to provide the most accurate test

for this situation.
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Chapter 11
Additional Computer and Communications Features

11.1 DLT-5 REPORTS, Viewing, Printing and Exportingas .pdf documents.

Air-Care has created a proprietary Measuremenivgoét package for the DLT-5. The duct
leakage-testing portion of the program lets therafor enter the customer name, and other data,
plus system information and technical notes. ThetDDest data from the DLT-5 is collected with

the customer data and your company informationsaoied as a Summary report and as a Detall
Report in .rpt format.

The reports can be viewed or printed in this fogrbat it is highly recommended that you
“EXPORT” the reports DURING THE TEST as .pdf forntlicuments so they can be emailed,
saved and printed on computers that do not ha/®tT-5 software.

To VIEW the Reports, Click on “View and Save Repata”. You will be taken to the Summary
Report (A) shown below. To see the Detail Repolitk®n the Detail Button (B).
To Export both reports as .pdf Documents, clicklen“EXPORT TO PDF” box ©

A B C

\ TS *
Naeport Viewer
@Summary  © Detail EXF’ORTtD F'DFI [ Hos= |
& Gh ol -é o] lEg 1 A Wl e SEP CAYEIEL RFPORTAS
Mai1 Report
Surmmary Report
=0
L I-Carléer.
INDOOR AIR QUALITY SPECIALISTS
TeatDate: /162012 Technlclan Name: FILL Ik TECHKICIAN
TestPerformedby: MichazlsAir Balarcs Customer:  JzniceLice
3868 Easl Pusl Ruau 17345678 Ninth Street
s Menas, NV4UL2Y Ferdersnn NV 85052
TO7-4524.R515
TesiResults:
Measured Duct Leakage @ -54.15
Equivalent | eakege Area = #1 Salil CHAA
-CerEntFage Mol Total Fagahio:l Zoom Factor: PzgzWidth
(" 28" i /= | v ” kil Lome e (i

The Summary Report (sample on page 21) has thatedseequired for most Tests.

The Detail Report (Sample on Page 22) containomet data about the size configuration of the
air system tested and additional calculationddfakage and energy efficiency as well as projected
cost of energy losses per $100 of heating or ngalosts due to duct leakage that can be of iriteres
to the customer or the contractor working on tfaqzt,

11.2Computer features
The Notebook Computer included with the DLT-5 fsilly functional, Wi-Fi equipped computer.

If you supply your own Laptop Computer, you wiltegve a copy of the software required by the
DLT-5. If you have technical questions, pleade&i@-Care Free Support line. 800-322-9919
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Ref#

© 00N 0ok~ WN B

L L N < e =
N~No UM WNRO

18
19
20

21
22
23
24
25
26
27
28
29

Air Care DLT Parts List

Description

Air Care DLT-5 (Duct Leakage Testing System (complete assembly) with
Netbook

Air Care DLT-5 (Duct Leakage Testing System (complete assembly) without
Netbook (Software on CD or USB Flash Drive)

DLT-5 in cart without accessories or Netbook

NetBook with Windows 7 starter edition and DLT-5 Software

Tape, Masking, 2" wide, 1 roll

Tape, Duct Mask Register, 12" wide with perforations, 1 roll

Hose, Mylar 10"(Nominal) x 12.5 ft

Hose Clamps, 10" to 12"

Adapter for 10" Hose Collar with 14” x 14” Adapter Plate

“TEE", 1/8 x 1/8" x 1/8” for tubing

“Coupling” 1/8” x 1/8” for tubing

1/8” ID x ¥4” OD vinyl tubing, Green

1/8" ID x ¥4" OD vinyl tubing, Red

1/8”" ID x ¥4" OD vinyl Tubing, Clear

Pressure Probe, 90 Degree

Field Calibration Tool

Flow Ring for Low Flow conditions

Wheels, 8" diameter for ¥2" Shaft

Software for DLT-5 (Not Shown) Specify CD or USB Flash Drive. Customized
for each DLT-5 and cannot be used on other DLT-5 without customization.
Axle, ¥2" (Not Shown)

Front Cover

Top Cover, Desk Top for Computer (Cover Only, does NOT include Electronic
Board)
Board, Electronic for Motor Speed and Pressure Sensing (Not Shown)

Power Panel, Complete
Power Cord, 15 ft, 3 conductor with Computer type connector (Not Shown)
Wheel Caps for Axle
Rear Storage compartment Door, Panel Only (Not Shown)
Storage Door Catch (Not Shown)
Storage Door Knob (Not Shown)
Latch, Double Wing, Turn for 14” x 14” Adapter Plate (Not Shown)
USB 2.0 Cable, Male Type A to Male Type B, 3 ft long (Not Shown)
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M1 P/N
FG0124

FGO0151

SADLT0025
SA00285
DLTCO0001
DLTC0002
DLTO011
DLTCO0014
SADLTO0012
DLTCO0011
DLTCO0012
COMO0189
COMO0191
COMO0192
DLTC0010
SADLT0020
DLTCO0031
DLTCO0030
SADLT0046

DLTCO0045
SADLT0024
SADLT0017

DLTC0023
SADLT0015
EC0012
COMO0095
SADLTO0023
DLTCO0031
DLTCO0032
DLTCO0033
DLTCO0009



Air-Care DLT-5
(Duct Leakage Testing System) Ref#3, Tape, Ref#9, Ref#8, “TEE",
Duct Mask “Coupling” 1/8” x 1/8” x
_ _ Register, 12" 1/8” x 1/8” for 1/8” for tubing
+ DLT-5 Cart with Blower, Electronics, wide with tubinc
Computer desk, Storage for all accessories, | perforations -
+ Low Flow Ring
+ Adapter Plate to attach 10” hose to Ducts
% Field Calibration Ring [y
« Ref #1, without accessories, NetBook showr =
on Desk Top
Ref#4, Tape, Ref#13,
I Masking, 2” Pressure Probe
Ref# 20 Desk top wide
Ref# 22
Power
Panel
Ref #14 Ref#5, Hose, Ref#7, Adapter
Field Calibration Collapsible for 10” hose

Tool

Ref# 16 /22
Wheel /Cap

Ref# 19
Front Cove

Ref#2 Netbook
Compute

N

Ref#6 10" Hose Clamps

Ref#10, 1/8” x 15’ vinyl tubing, Green

Ref#11, 1/8” x 15’ vinyl tubing, Red
Ref #12 1/8” x 25’ vinyl tubing, Clear
Not shown

Ref #15 Low
Flow Ring

Page 32




DLT Specifications

Air Mover:
Fan Type 12” Axial Backward Inclined
Motor PSC Built into Center of Blower Wheel

Case Construction

Rotational Molded

Speed Control

Digital, feedback controlled

Maximum Airflow: Free Air

880 Free Air

Maximum Airflow: 25 Pa

625 w/ Duct attached

Power Required

115 Volt AC @ 2.2 Amps

Instrumentation:

Duct Pressure Sensor

90 Deg tube w/ Magnetic base

Duct Pressure Measurement

Digital Transducer with Multiplex signal processor

Air Flow Sensor

Tri-Port Digital transducer

Air Flow Measurement

Firmware averaging and Software data recording

Back Pressure Measurement

Differential Pressure transducer

Range of Measurement

15 to 625 cfm @ 25 Pa

Dimensions:

DLT-5 Cart with all accessories installed

17.5"Lx14"W x 38" H

Notebook Computer

9”"W x 4" D x 1.8" Thick 10.1 In. Screen

Weight:

DLT-5 Cart with all accessories installed 58 Ibs

Notebook Computer 2 Ibs

Shipping Weight 69 Ibs
Warranty:

Duct Leakage Tester, DLT-5 One Year
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Maintaining and Calibrating the
Air Care DLT

M.1 Maintaining the DLT is simple, check calibration, and keep it clean

M.1.1 Keep the DLT clean

A daily wiping with a clean damp cloth will usualigaintain the exterior of the DLT. Vacuum any
dust that builds up on the inlet grill. If tapeused to secure the Mylar hose to the DLT, it may be
necessary to use an adhesive cleaner to remodeiaétape adhesive before it hardens.

M.1.2 The DLT is factory calibrated

The manometer and flow sensor have been calibedtdek factory and will maintain their accuracy

for 1 year unless damaged by misuse or rough handli is a good practice to field check the

calibration before & after each test. It is recomaded practice to verify that the “Duct Pressure”

Port and the “Reference” display the same readixgépt with a minus sign) with a stable pressure
measurement.

M.2 Check for leaks in the 10” Mylar hose and the wyl tubes

Check the plastic tubing for possible damage dtdeagularly before each test is recommended. ddms
be done with a small syringe by drawing a vacuuth wie syringe on one end of the tubing while haidi
you finger over the other end of the tubing. Tlaeuum should hold for at least 30 seconds to ateinu
DO NOT APPLY ANY PRESSURE TO THE TUBES WHILE THEYRE CONNECTED TO THE
MANOMETER OR IT WILL BE PERMANENTLY DAMAGED.

Inspect the 10" dia. Mylar hose for holes and ted#hen in doubt, connect the 10” hose to the Pressu
side of the fan and hold the other end to a fldiase to seal it off. Turn on the fan at middlehtgh speed
and listen and feel for a hole. If you moisten ywand, you it will be a sensitive leak detector. cOdirse, if
you have a smoke generator, it can be used toddeaks in this hose.

M.3 Factory calibration:

Annual factory calibration is recommended for thHeTEb. Field Calibration checks are possible. For
details on calibration services, call Air-Care 8#R2-9919
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DLT-5 Messages

Message

Action Needed

Auto Run at 25 Pascal Started, Please Wait

Advisory that the test has been started, but the DLT has not reached test
pressure in the duct yet.

Test Running Fan Speed being Adjusted

Wait until fan speed is stable for 30 seconds, then Press View and Save
Data to end test

Data Files have been Saved

Advisory, that data has been saved

Enter Total System air flow or Square Footage of
Conditioned space

On the Test Screen, at the Lower Left, there must be values for the Square
Footage of the Conditioned space and the Total air flow of the system
(usually 400 CFM for each Ton of Air Conditioning or 23.76 CFM for 1000
BTU/Hr of heating)

System Initialized, Ready for Auto / Manual Test

Advisory that the “RUN” button can be clicked to start the test.

Stopping Automatic Process

Advisory that the “Stop” button has been clicked.

M1 High: Fan Speed at Maximum

Advisory that the Fan is at Maximum and if the Leakage data looks stable, it
should be SAVED. The Maximum motor speed is 90 on the Automatic side
or 900 on the Manual side of the vertical indicators.

Duct Pressure could not be reached, check that the
10 inch hose is properly connected. It may be
necessary to change the hose location or the Duct
Pressure Probe location.

The test failed and the Fan was probably turned off. The main causes of this
are a VERY leaky system, the Duct where the pressure probe is located is
disconnected from its duct, or the 10” hose from the DLT-5 has come loose.

DLT-5 Initializing, Please wait

Board Powered ON, Software Loading

Sensors being Zeroed, Please Wait

At Startup, this is a 15 second process. When Manually selected, it requires
120 seconds to run, and a “Count Down Timer” will be displayed.

DLT-5 Initialized, Auto / Manual can be Started

All Basic Startup tests completed, and ready to start the test

Enter Company information

One of your company names must be entered as the Testing company on
the Set Up page

Enter Customer information

The Customer and test location must be entered before the test can be
started.

Test Started, Please Wait

"RUN" button Pressed in - @25 or @50 modes, Duct Pressure UNDER 10
Pa _(+/-) "Test Running, Fan Speed being adjusted" "@ 25 Pa" or "@50
Pa" Duct Pressure Blank Boxes for Calculated Values

"Test Running, Fan Speed being adjusted”

"RUN" button Pressed in - @25 or @50 modes, Duct Pressure over 10 Pa
_(+/-) "Test Running, Fan Speed being adjusted” "@ 25 Pa" or "@50 Pa"
Duct Pressure. . Estimated Values in Boxes for Calculated Values, CFM and
Leak Area.

Duct Pressure could not be reached, Remove Flow
Ring.

Duct Pressure could not be reached with Flow Ring Installed, Please
Remove Flow Ring.

MANUAL MODE

Manual Mode. Fan speed must be adjusted with mouse to set DUCT
PRESSURE to ZERO for Balanced Flow Measurements

P1: Excessive Duct Pressure, Stop Test,

Test in progress, but Duct Pressure excessive. Stop Motor, End Test and
reload the Program. If test still does not run properly, Call Air-Care for
technical assistance.

Excessive Back Pressure, reconfigure connection

Test in progress but there is excessive back pressure that will affect
accuracy. To save data anyway, Click "Save and End". Verify 10" hose is as
straight as possible, Move Duct Pressure sensor to a new location, or Attach
the DLT to a larger opening in the air system.

DLT-5 In PAUSE Mode.

The Pause Button has been pressed. Test values can be changed, the RUN
button can be pressed to start the test.

Excessive Back Pressure, Remove Flow Ring

Remove the flow ring to provide greater air flow and less back pressure for
this test.
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Glossary

Air Conditioner

Device to cool room air by the refrigeration method

Air Flow

The volume of air moving past a point in the aiteyn in a set time frame, usually Cubic Feet perutéi, CFM

Air handler unit

The part of an air system that contains the fanraodes the air through the system, also AHU or AfHUnit”

Air System

The complete system to heat or cool air, distritiutierough a structure and recycle it to maintaimperature ang
sometimes humidity and sometimes exhaust stabndipull in outside air.

]

Back Pressure

Resistance to the main air flow often caused s#riction or an excessive leak at the far enth@Mucts.

Balanced Pressure
Test

A method to determine air flow by connecting alwated fan to an air duct that is adjusted to mttetpressure
of the air system fan to read a pressure of Zero.

BTU

British Thermal Unit, used to measure Heating capac

CFM

Cubic Feet per Minute, a measure of Air Flow volume

Depressurization

Duct Leakage test that exhausts air from the darcBepressurizes them during the test.

Duct Leakage

Air flow that escapes the duct in places that wereintended, i.e. NOT the normal supply registers.

Duct Pressure

The pressure difference between the room and tegan of the ducts while the Air handler is rungin

Duct Pressure
Probe

The probe placed in a sealed duct system duringca [Deakage test so the pressure can be set fteghe

Energy Star

An EPA Program that sets standards for the custaté of the air Energy Efficiency in buildings grdtocol for
verifying buildings meet these standard before #veygiven the “Energy Star” rating.

Exterior Duct Leak

Air flow that escapes to the exterior of the builglienvelope

Filter The device that collects dust and debris from thbefore it returns to the air handler.

Furnace This can include the Heating or the Cooling meddrarand the Fan in the Air Handler that conditithns air.

Grill A diffuser at the end of a supply or return dudntgtimes the Filter is mounted in the Return Gri#a.

HERS Home Energy Rating System. A home using NO enatpsr‘0”, the best. Duct leakage, insulation value,
building orientation and many other factors areduse

In WG A unit of low pressure. One inch of water gaugetist it takes to suck water 1” above the surfate énstraw

Leak area The estimated total leak area of a duct systerhiifi@ area of all the small holes were locatedrie place

Pascal or Pa A unit of very low pressure. 249 Pascals equalinale of water Gauge.

Pressurization Method of testing an air duct system by forcingiftio the sealed duct system to simulate normatatijvey

pressure

Reference Pressure

In Duct Testing, the pressure in the area thathelused as the base for other pressure readirgsas the duct.

Register

A grill or diffuser where conditioned air is supgdito a room, at the end of a Supply Duct.

Return Duct

The duct that collects air from an area and conitdyack to the Air Handler

SEER Measure of an Air Systems efficiency, Seasonal @ngfficiency Ratio.

Supply Duct The Duct that takes conditioned air from the Fuefair Handler to the conditioned rooms in the bimitd
Title 24 The California Air Duct Leakage Protocol

Ton A unit of measure of Air Conditioning cooling cajigc

Total Duct Leakage

All of the air flow that leaks out of a duct systenoth external to the building envelope and ireéyn
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_ArrCard.

INDOOR AIR QUALITY SPECIALISTS

LIMITED WARRANTY

DLT-5
Duct Leakage Tester

Air-Care warrants this product to be free from defen materials and workmanship to the original
purchaser for a period of Two (2) years from theedd purchase. Components listed below are erdud
from this Two year period and are covered for midescribed below:

Blower Assembly 1 Year
Circuit Board 1 Year
Wheels No Warranty

Warranty covers both parts and labiabdr is to be performed at Air-Care’s facility &ied at 3868 E. Post Road; Las
Vegas, Nevada

Individual components included with this equipment/uding but not limited to the Notebook Computer
are only warranted to the extent of that produatufi@cturer’s warranty.

Warranty is extended to the original purchaseriamat transferrable.

This warranty does not extend to any damage t@dugat caused by or attributable to freight damage,
abuse, misuse, improper or abnormal usage. Wanisatso void if the product has been modified or
altered in any way.

The purchaser is responsible for the cost of shgptie equipment to Air-Care’s facility for evaliost. If
found to be defective and covered by the termbisfwarranty, Air-Care will pay FedEx ground shipgi
charges on the repaired or replaced item backetptinchaser’s location. Any additional expedited/ice
charges for quicker shipping shall be born by thecpaser. If the product or component is not fotmde
a warranty issue, the purchaser will be responsislesturn shipping charges.

Air-Care is not responsible or liable for indirespecial, or consequential damages arising out of 0
connection with the use of performance of the patidiamages with respect to any economic loss,dbss
property, loss of revenues or profits, loss of asether incidental or consequential damages of
whatsoever nature.

The warranty extended hereunder is in lieu of anyall other warranties, and any implied warranties
any type.

This warranty gives you specific rights. Theséatsgand others vary from state to state.

Division of D.P.L. Enterprises Inc.
3868 East Post Road, Las Vegas, Nevada 89120, 48@25515, FAX (702) 454-5225
Website: www.air-care.comE-mail: Info@Air-Care.com
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