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This product has been designed and constructed according to general engineering
standards?. Other local regulations may apply and must be followed by the operator.
We strongly recommend that all personnel associated with this equipment be trained
in the correct operational and safety procedures required for this product. Periodic
reviews of this manual with all employees should be standard practice. For your
convenience, we include this sign-off sheet so you can record your periodic reviews.

Date

Employee Signature

Employer Signature

a. Standards include organizations such as the American Society of Agricultural and Biological Engineers,
American National Standards Institute, Canadian Standards Association, International Organization for
Standardization, EN Standards, and/or others.
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AIRLANCO - PULSE JET FILTER 1. INTRODUCTION
DIRECT DRIVE AERATION SERIES: 2000, 2200, 2700, 3000, 3300

1. Introduction

AL-PJF RO

AIRLANCO, along with all of our employees, thank you for selecting us to fulfill
your needs for environmental control equipment.

Pulse jet filters provide a mechanically simple, efficient, and economical means
to separate particulate from a gas stream. The absolute minimum of moving
parts enhances the efficiency and durability of the system. This manual will
provide the information needed for an operator or maintenance technician to
understand the process of fabric filtration and the mechanical operation of your
AIRLANCO pulse jet filter. Understanding these basic principles will assure that
this filter will provide years of dependable service with minimum maintenance.

RECEIVING YOUR EQUIPMENT

A visual inspection of your equipment should be performed before it is removed
from the truck. Dents, scratches, and other damage should be noted and photo-
graphed. The structural integrity of the filter housing will be adversely affected by
dents. AIRLANCO should be notified of any structural damage to your equipment
immediately. Packing lists should be checked thoroughly and shortages should
also be reported to AIRLANCO. It is the purchaser’s responsibility to file shortage
reports and damage claims with the carrier and the supplier. The carrier is
responsible for any damage to the equipment while it is in transit.
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AIRLANCO - PULSE JET FILTER 2. SAFETY
DIRECT DRIVE AERATION SERIES: 2000, 2200, 2700, 3000, 3300 2.1. GENERAL SAFETY INFORMATION

2. Safety

2.1. GENERAL SAFETY INFORMATION

The Safety Alert symbol identifies important safety messages on the product and
in the manual. When you see this symbol, be alert to the possibility of personal
injury or death. Follow the instructions in the safety messages.

Why is SAFETY important?

« Accidents disable and Kkill.
* Accidents cost.
+ Accidents can be avoided.

SIGNAL WORDS: Note the use of the signal words DANGER, WARNING,
CAUTION, and NOTICE with the safety messages. The appropriate signal word
for each message has been selected using the definitions below as a guideline.

Indicates an imminently hazardous situation
that, if not avoided, will result in serious injury
or death.

Indicates a hazardous situation that, if not
avoided, could result in serious injury or
death.

Indicates a hazardous situation that, if not
avoided, may result in minor or moderate
injury.

Indicates a potentially hazardous situation that, if not
avoided, may result in property damage.

AL-PJF RO 7



2. SAFETY

AIRLANCO - PULSE JET FILTER

2.2. OPERATIONAL SAFETY DIRECT DRIVE AERATION SERIES: 2000, 2200, 2700, 3000, 3300

YOU are responsible for the SAFE use and maintenance of your equipment.
YOU must ensure that you and anyone else who is going to work around the
equipment understands all procedures and related SAFETY information
contained in this manual.

Remember, YOU are the key to safety. Good safety practices not only protect
you, but also the people around you. Make these practices a working part of your
safety program.

Important: Below are general instructions that apply to all safety practices. Any instructions
specific to a certain safety practice (e.g., Operational Safety), can be found in the
appropriate section. Always read the complete instructional sections and not just
these safety summaries before doing anything with the equipment.

s

It is the equipment owner, operator, and maintenance personnel's responsi-
bility to read and understand ALL safety instructions, safety decals, and man-
uals and follow them when assembling, operating, or maintaining the
equipment. All accidents can be avoided.

Equipment owners must give instructions and review the information initially
and annually with all personnel before allowing them to operate this product.
Untrained users/operators expose themselves and bystanders to possible
serious injury or death.

Use this equipment for its intended purposes only.

Do not modify the equipment in any way without written permission from the
manufacturer. Unauthorized modification may impair the function and/or
safety, and could affect the life of the equipment. Any unauthorized modifica-
tion of the equipment voids the warranty.

Do not allow any unauthorized person in the work area.

2.2. OPERATIONAL SAFETY

1.

Do not operate this equipment without guards, access doors, and covers
secured.

Lock out power before servicing this equipment.

This equipment is automatically controlled and will start at any time without
warning.

Do not enter access plenum while system fan is operating: airflow can pull
service door closed causing severe injury or entrapment.

OSHA considers some filter housings a confined space. Follow procedures
as set forth by your safety administrator.

Failure to follow these instructions may result
in personal injury or property damage.

AL-PJF RO



AIRLANCO - PULSE JET FILTER 2. SAFETY
DIRECT DRIVE AERATION SERIES: 2000, 2200, 2700, 3000, 3300 2.3. SAFETY DECALS

2.3. SAFETY DECALS

» Keep safety decals clean and legible at all times.

* Replace safety decals that are missing or have become illegible. See decal
location figures that follow.

» Replaced parts must display the same decal(s) as the original part.

* Replacement safety decals are available free of charge from your distributor,
dealer, or factory.

2.3.1. DECAL INSTALLATION/REPLACEMENT

1. Decal area must be clean and dry, with a temperature above 50°F (10°C).

Decide on the exact position before you remove the backing paper.

3. Align the decal over the specified area and carefully press the small portion
with the exposed sticky backing in place.

4. Slowly peel back the remaining paper and carefully smooth the remaining
portion of the decal in place.

5. Small air pockets can be pierced with a pin and smoothed out using the sign
backing paper.

N

2.3.2. SAFETY DECAL LOCATIONS AND DETAILS

AL-PJF RO

Replicas of the safety decals that are attached to the equipment and their
messages are shown in the figure(s) that follow. Safe operation of the equipment
requires that you familiarize yourself with the various safety decals and the areas
or particular functions that the decals apply to, as well as the safety precautions
that must be taken to avoid serious injury, death, or damage.



2. SAFETY AIRLANCO - PULSE JET FILTER
2.3. SAFETY DECALS DIRECT DRIVE AERATION SERIES: 2000, 2200, 2700, 3000, 3300

CAUTION CAUTION

DANGEROUS MOVING FARTE INSIDE

COMPRESSED AIR BEFEMEFL A SRS v
DISCHARGE AREA B T SrEnAT e L s e

CAUTION CAUTION

DO NOT DPEN

DOOR WHILE SYSTEM CGMPRESSED

IS OPERATING AIR

A CAUTION

EXPLOSION VENT
STAND CLEAR

10 AL-PJF RO



AIRLANCO - PULSE JET FILTER 3. INSTALLATION
DIRECT DRIVE AERATION SERIES: 2000, 2200, 2700, 3000, 3300 3.1. FILTER

3. Installation

3.1. FILTER

AIRLANCO pulse jet filters, depending on size, will be shipped either as
complete units or in sections. All units require the installation of the filter
elements along with connections to 110 VAC and compressed air. Larger filters
are shipped in major subassemblies that are bolted together at the job site and
set on the foundation. Refer to the general arrangement drawing for details on
the number of sub-assemblies and the extent of assembly required for your unit.

3.2. COMPRESSED AIR

AIRLANCO pulse jet filters having bags and cages require 90-100 psi clean (5
micron filter), dry (dew point -40°F), and compressed air. Cartridge filters require
60 psi max. This supply is connected to the filter header. The general
arrangement drawing will note the location and pipe size for the compressed air
feed.

3.3. LUBRICATION

There are no lubrication requirements on a pulse jet filter. However, discharge
devices such as a rotary airlock will require lubrication. Refer to the specific
manuals for lubrication of this equipment.

3.4. TOP ACCESS BAG AND CAGE INSTALLATION

Figure 3.1

1. Lower the bottom of the bag through the hole in the tubesheet.
2. Fold the snap band (bag top) to insert it into the tubesheet hole.

3. Fit the groove of the snap band to the edge of the tubesheet and allow the
band to snap into place.

4. Check the fit of the snap band. It should fit securely all around with no
wrinkles in the snap band. The top of the bag should be above the tubesheet
approximately 3/8".

5. Slide the cage into the bag until it rests on the tubesheet.

AL-PJF RO 11



3. INSTALLATION

AIRLANCO - PULSE JET FILTER

3.5. BOTTOM ACCESS CARTRIDGE INSTALLATION DIRECT DRIVE AERATION SERIES: 2000, 2200, 2700, 3000, 3300

CAD

Figure 3.2

OPTIONAL GROUNDING STRIP

If the bags are equipped with a grounding strip, fold the wire over the top of the
bag and down its side prior to fitting in the tubesheet. The wire should be
between the bag cuff and the tubesheet as shown in the illustration.

3.5. BOTTOM ACCESS CARTRIDGE INSTALLATION

1.

Before entering the filter, slide the clamp band over the rubber collar at the
top end of the cartridge.

Enter the filter and fit the cartridge collar over the bag cup.

Move the cartridge up and down over the bag cup until the raised lip inside
the cartridge collar snaps into the groove in the bag cup.

Tighten clamp until cartridge cannot be turned by hand.

Eﬁz‘s .
GROOVE
1 OImunT | o0 i

CLAMFP BAND

LIP

COLLAR

FILTER MEDIA

Figure 3.3

3.6. BOTTOM ACCESS BAG AND CAGE INSTALLATION

1. Before entering filter housing, slide cage into bag. Align seam in bag with

split in cage collar.

2. Fold top 3" of bag and ground strip (if supplied) into cage.

12
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AIRLANCO - PULSE JET FILTER 3. INSTALLATION
DIRECT DRIVE AERATION SERIES: 2000, 2200, 2700, 3000, 3300 3.7. EB6 CARTRIDGE INSTALLATION

3.
4.

Slide clamp band over bag and cage, aligning it above the cage collar ridge.
Enter filter housing with bag, cage, and clamp band assembly. Slide the cage
collar over the bag cup until locking ridges are engaged. Position clamp
screw 90° from bag seam. Tighten clamp band until bag and cage assembly
cannot be turned by hand.

CLAMP BAND

E’%
| SFLIT TOF

CAGE COLLAR

SUPPORT CAGE

FILTER BAG

i

~

Figure 3.4

3.7. E86 CARTRIDGE INSTALLATION

AL-PJF RO

1. Check the sealing gaskets on the cartridge before installation. They should
be secure on both ends. Loose gaskets may be re-attached with silicone
caulk. Minor damage may be repaired with silicone caulk. Major damage will
require replacement of the gasket. Contact AIRLANCO (800-500-9777) for
replacement parts.

2. Insert the cartridge into the cartridge plate hole. Avoid contact between
pleated media and edges, as this could damage the media.

3. Align the flange holes with the studs in the cartridge plate.

4. Tighten the wing nuts by hand until the flange touches the cartridge plate,
fully compressing the gasket. Do not use tools.

WING NuTe\g /CAEEE&GE OESELZED
CLOSED END GUIDE ROD
Figure 3.5
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AIRLANCO - PULSE JET FILTER
DIRECT DRIVE AERATION SERIES: 2000, 2200, 2700, 3000, 3300

3. INSTALLATION
3.8. EXPLOSION VENTS

3.8. EXPLOSION VENTS

14

Fi ®
CORPORATION

INSTALLATION INSTRUCTIONS

Explosion Vents

06-308

WARNING -t
e Read these instructions carefully and completely 3

before attempting to unpack, install or service the b o

explosion vent. ") -d
e Handle the explosion vent with extreme care. DO [ -5

NOT bend, poke, or in any way distort the explosion

vent.
e Do not locate vent assembly where personnel are 9 -l

exposed to the vent or the area above or in front of the

vent, as they may be injured by the release of pressure,

flame, noise, particles, and/or process material. ™ -l
e Locate the explosion vent so that the discharge does

not ignite other combustibles, resulting in an ensuing e

fire or secondary explosion. & -
e Interfacing equipment and/or machinery must also be ="

protected.

e Flow arrows on round explosion vent tags, or explosion
vent tag for square and rectangular vents must be
directed to the atmospheric side of the process.

® Provisions shall be made to prevent personnel from

standing or walking on vents, as they risk falling
through.

e Theventopeningis to be left free and clear. Nothing,
i.e. goods or products, is allowed to obstruct the vent
area as this will decrease vent efficiency.

e Install the enclosed DANGER sign in a conspicuous
location near the zone of potential danger.

GENERAL

An explosion vent is a pressure relief device, designed to
give an instantaneous opening at a predetermined
pressure. lIts purpose is to protect the equipment from
excessive pressures caused by dust or gas deflagrations.

INSPECTION/PREPARATION

WARNING: Always handle the explosion vent with
extreme caution. Handle the explosion vent by its
edges only. Damage to the functional area (center)
or seat area of the explosion vent may adversely
affect the performance of the explosion vent. Read
the explosion vent tag completely before installing
to confirm that the size and type are correct for your
system.

1. Carefully remove the explosion vent from its packaging
container.

2. Inspect the explosion vent for damage.

3. If foreign material is present, carefully clean the
explosion vent with a solvent that is compatible with
your media.

VENT

HoLDDown ~ MEMBRANE

4. Two personnel are recommended for handling of all
vents larger than 24” x 30” (600 x 1000 mm)
(rectangular) and 30” (800 mm) (round) or larger.

5. CV-SF vents require vent frames with back-up bars to
properly function (consult Fike for design
requirements).

INSTALLATION

WARNING: The vent opening should be left free and
clear. Do not insulate any part of the explosion
vent or frame without consulting Fike.

Important: When explosion vents are installed
horizontally, the use of drainage/weep holes in the
holddown frame is required.

1. Use base/inlet of explosion vent frame as a template
to indicate placement of explosion vent on the vessel
or duct to be protected.

2. Cutthe vessel or duct opening to the marked size.
The marked size should match the size identified on
the vent tag.

3. Weld or bolt the inlet angle frame to the vessel or
duct.

Important: The explosion vent frame must be installed
such that the seat area is flat and bolt holes remain
perpendicular (square and rectangular vent frames) or
circular (round vent frames).

AL-PJF RO



AIRLANCO - PULSE JET FILTER 3. INSTALLATION
DIRECT DRIVE AERATION SERIES: 2000, 2200, 2700, 3000, 3300 3.8. EXPLOSION VENTS

4. If sealing is a particular concern due to the nature of
the process, apply a process compatible silicone
sealant or gasket to provide seal between explosion
ventand inlet frame.

5. If using a gasket, select a gasket material that is
compatible with the process, with a suggested
thickness of 1/16" (1.5 mm) maximum. The gasket
is to have the same inside diameter and outside
diameter as the explosion vent frame.

6. Install the explosion vent and outlet flange aligning
the bolt holes. DO NOT force the explosion vent hole

alignment.

7. Apply light oil to the threads and install the nuts and
bolts hand tight.

8. Torque each bolt to the value identified on the explosion
vent tag.

Caution: The torque values should not be exceeded as
this may cause failure of the bolt and/or damage to the
vent.

BURST INDICATOR

The explosion vents can have as an option an integrated
electric burst indicator designed for intrinsically safe
service. Refer to Burst Indicator Instructions / Drawing for
electrical and dimensional specifications.

Caution: Unacceptably high voltage or currents will
permanently damage the electrical system and the use
of a non approved intrinsically safe power supply may even
be the eventual ignition source of a dust or gas explosion.
All burst indicators must be installed in an intrinsically
safe circuit which conforms to the applicable national
standard.

Belgium, +32-14-210031, fike-europe@fike.com | Fike Latina Ldta, Brasil, +55-11-45251277,vendas@fike.com.br

WARNING: Do not bend the electrical cable at any
angle at a distance of less than 8 inch (20cm) from
the mechanical bracing part and do not lift the
explosion vent by the electrical cable, as this may
damage the electrical circuit.

WARNING: The maximum torque values as
mentioned on the nameplate must not be exceeded
as this will permanently damage the electrical
circuit.

MAINTENANCE

The explosion vent is maintenance-free due to its basic
design and concept. Periodic visual inspections should
be performed in accordance to the operating parameters
and severity of service. All operational system parameters
should be observed as a standard maintenance practice.
The explosion vent must be replaced if they appear
damaged, corroded, or leaking.

+91-20-5453336, sameerp@pn2.vsnl.net.in | Fike Japan Corp., +81-3-3595-1291, office@fikejapan.co.jp | Fike Asia Pacific, Malaysia, +60 (3) 7859-1462, fikeap@fike.com

905-681-3100, fikecanada@fike.com | Fike Europe B.v.b.a.,
Fike United Kingdon, +44-1-622-677081, sales@fike.co.uk | Fike France, +33-1-30-31-31-32, Fike.france@fike-france.fr | Fike Deutschland, +49-621-32-1670, info@fike.de |

Fike Italia +39-02-2952-4166, webmaster@fike.it | Fike Iberica +34-93-6000-800, fike@fike.es

Note: Severe service is defined as rapid changes in g g
pressure, high pressure, high temperature, or corrosive £ <
process. @ § =

® % 5
Fike Corporation World Headquarters e Blue Springs, Missouri U.S.A. FI e O =
Phone 816 229-3405 e Fax 816 229-4615 e e-mail fmpsales@fike.com ¢ www.fike.com CORPORATION % %

PN 06-308-1-2 Copyright © 2004 by Fike Corporation. All rights reserved.
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4. OPERATION
4.1. DEFINITIONS

AIRLANCO - PULSE JET FILTER
DIRECT DRIVE AERATION SERIES: 2000, 2200, 2700, 3000, 3300

4. Operation

4.1. DEFINITIONS

Table 4.1

ACR

Air to Cloth Ratio. The velocity that a gas moves through filter media.
Divide the gas volumetric flow rate (cfm) by the total area of filtration
media in (sq. ft.)

Agglomeration

To gather into a mass.

Bag Filter element: sock. Usually supported by a wire cage.
Blindin Filter media becomes air impermeable due to moisture, temperature,
9 or other causes.
Cake Agglomeration of dust particles on the surface of a filter element.
Upward speed of air moving through a filter housing (fpm). Divide the
Can Velocity gas volumetric flow (cfm) by the cross sectional area of the baghouse

(sq. ft).

Cartridge Filter

Filter element consisting of a pleated filter media supported on a steel
or plastic skeletal frame.

CFM

Cubic Feet per Minute - gas flow rate.

Clean Air Plenum

Section of a baghouse directly above the tubesheet and filter bags or
cartridges.

Dew Point

The temperature at which water vapor in a gas will condense into a
liquid state.

Filter Cake

The accumulation of dust on a filter element before cleaning. This
cake assists in the filtration of dust.

Filter Element

Refers to a filter bag or cartridge.

Header

The pressurized reservoir that contains the compressed air supply for
pulsing.

Inch of Water

A unit of pressure equal to the pressure exerted by a column of water
one inch in height at a standard temperature. 27.7 in. wg. = 1psi.

Interstitial Velocity

The apparent velocity of a gas as it passes through the filter element
matrix. It is found by dividing the gas flow rate (cfm) by the cross sec-
tional area of the filter housing less the area occupied by the filter ele-
ments.

Pressure Drop

The resistance of flow of a fluid between two points.

Pulse Duration

The length of time a cleaning pulse lasts.

Pulse Frequency

The time between pulses in a baghouse cleaning system.

Pulse Jet

Generic name given to all pulsing dust collectors.

Purge Pipe

Pipe with holes in it that extends into a filter clean air plenum and
delivers cleaning air from the header to the filter elements.

Re-entrainment

The phenomenon whereby dust is collected from the air stream and
then is returned to the air stream. Occurs when dust is pulsed from a
filter element and then caught by an upward moving air stream.

The application of a relatively coarse, dry dust to a filter element

Seeding before start-up to provide an initial filter cake for immediate high effi-
ciency and to protect filter elements from blinding.
Tubesheet The steel plate from which the filter elements are suspended. Sepa-
rates the clean air and dirty sections of the baghouse.
Venturi Device used to increase the efficiency of a compressed air pulse.

AL-PJF RO
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4. OPERATION AIRLANCO - PULSE JET FILTER
4.2. THE FILTRATION PROCESS DIRECT DRIVE AERATION SERIES: 2000, 2200, 2700, 3000, 3300

4.2. THE FILTRATION PROCESS

Filtration is a dry method of particulate collection in which an array of many
individual targets is assembled into a porous structure through which aerosol-
laden gas is passed. In a filter, the collection target is the filter media. Inertial,
diffusional, electrostatic, and direct interception are the primary forces that
influence the collection of dry particulate on the filter media. As collection
proceeds, particles impinge upon previously collected particles and a deposit is
built up, which, in turn, becomes the principal collection medium. This agglomer-
ation of particles is referred to as a “filter cake.” Filtration efficiency is not
maximized until this filter cake has formed.

As the dust cake builds on the filter element surface, it becomes increasingly
difficult for the gas to pass through the element. A differential pressure gauge
mounted on the filter measures the force required to move air through the filter
media. Normal pressure drop for a filter will fall in the range of 1 to 5 inches of
water after the elements are broken in. The differential pressure reading will
increase as the elements get dirty. The dust cake must eventually be removed
from the filter element surface or airflow will fall to unacceptable levels.

Pulse jet filters are continuous self-cleaning units. A high-pressure blast of clean,
dry compressed air is injected into each filter element at periodic intervals. This
air is stored in a reservoir called a header. Several purge pipes are attached to
the header and extend into the clean air plenum above rows of filter bags or
cartridges. Holes are drilled in the purge pipes directly above each of the filter
elements. Several elements are cleaned by one purge pipe. A solid state timer
controls a solenoid that opens a diaphragm valve allowing air to flow from the
reservoir into the purge pipe and filter element. The element experiences a
shock wave while air is forced through it in a direction opposite to the dirty air
flow. A portion of the dust cake will fall away from the bag into the filter's hopper.
It is normal for some of the dust to re-entrain itself onto the filter element.

High Temperature Precautions: Moisture is one of the most predominant
causes for fabric filter failures. Care must be taken in applications involving high
humidity gas streams. Dryers and other combustion processes pose the greatest
danger for condensation in the filter. The filters and gas stream temperatures
must be maintained at 50°F above the dew point of the gas stream. Excursions
near or below the dew point of the gas stream will result in condensation of the
gas on the baghouse and filter media. This moisture will change the desired dust
cake into an undesirable mud cake, which is difficult to remove and may perma-
nently damage the filter media. Corrosion is also intensified under these condi-
tions. Filters operating under high humidity conditions at any temperature should
be protected from gas condensation. This will require heating the filter to 50°F
above the gas stream temperature and insulation of the filter and ducting. Failure
to take these precautions will result in unsatisfactory performance of the
equipment and possible catastrophic failure of the filter media.

Mechanical Operation: AIRLANCO Pulse Jet Filters are available with
continuous or “on demand” cleaning control. Cleaning duration and frequency
are adjustable on the timer board. Dwyer Photohelic® pressure switches can be
used to control the cleaning cycle, which will conserve energy, reduce element
wear, and lower emissions by maintaining a set pressure drop across the filter
elements. Filter bags are made from felted fibers and are supported on a rigid
wire cage. Filter cartridges are made from pleated filter media and supported on
skeletal frames. The composition of the fiber will vary depending on the dust and

18 AL-PJF RO



AIRLANCO - PULSE JET FILTER 4. OPERATION
DIRECT DRIVE AERATION SERIES: 2000, 2200, 2700, 3000, 3300 4.2. THE FILTRATION PROCESS

gas chemistry, temperature, and gas stream humidity. Consult AIRLANCO
engineering (800-500-9777) for further information on the characteristics and
types of available filter media.

Filter elements are suspended in the filter from the tubesheet in one of the
following configurations:

» Top access filter with bag and cage elements
« Afilter bag is inserted into the tubesheet and held in place with a snap
band. A wire cage is then inserted into the bag for support. The cage col-
lar rests on top of the tubesheet.
» Bottom access filter with bag and cage elements
» A wire cage is slipped into each bag for support. This bag and cage
assembly is attached to bag cups on the underside of the tubesheet with a
clamp.
» Top access filter with cartridge elements

 Cartridges are self supporting. The cartridge is inserted through the top
face of the tubesheet. A flexible tab at the top of the cartridge snaps
through the tubesheet, locking the cartridge into place.

» Bottom access filter with cartridge elements

* Cartridges are self supporting. The cartridge is equipped with a flexible
collar that slips over the bag cup on the bottom side of the tubesheet. The
cartridge is then secured with a clamp.

Dust is collected on the surface of the filter media and eventually forms a cake.
When a pulse of compressed air is injected into the filter element, a shock wave
is induced that causes the dust cake to break away. Some of this air will pass
through the filter media in a reverse direction and further separate the dust cake
from it. The name “Reverse Pulse Jet” is derived from this cleaning method.
Separated dust falls into the hopper where it is removed through an airlock or
other airtight device. The airlock prevents air from entering the hopper through its
discharge. Leakage at the hopper's discharge will cause re-entrainment of dust
onto the filter elements, which could contribute to high differential pressures.

The solid state programmable timer is available with 3 to 32 output connections.
A potentiometer is provided for the adjustment of the pulse duration and
frequency. Duration of the pulse is factory set at 50 milliseconds. Frequency of
the pulse is factory set at 10 to 15 seconds.

4.2.1. SOLENOID AND DIAPHRAGM VALVE

Cleaning air passes from the header through a large diaphragm valve, through
the purge pipe, then into the filter element. This diaphragm valve is controlled by
the timer board with a normally closed solenoid valve (see Figure 4.1).
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Figure 4.1

4.2.2. PULSE JET THEORY OF OPERATION
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1.
2.

Dust-laden air or gas enters the dust collector through the inlet.

Air passes through the filter media while solids are retained on the media’s
surface.

A signal from the timer actuates the opening of the normally closed solenoid
valve.

Opening of the solenoid valve releases the air pressure in the tube
connecting the solenoid to the diaphragm valve, causing the valve to open.

A momentary pulse of compressed air flows from the air header down the

purge pipe and out into each filter bag. This momentary pulse takes all bags
in one row offline through pressure reversal.

Solids are released to fall into the filter hopper or bin.
Filtered air exits through the clean air plenum exhaust.
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Figure 4.2 Bag and Case Pulse Jet Filter

4.2.3. E-86 THEORY OF OPERATION
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2.

Dust laden air or gas enters the dust collector through the inlet.

Air passes through the filter media while solids are retained on the media’s
surface.

A signal from the timer actuates the opening of the normally closed solenoid
valve.

Opening of the solenoid valve releases the air pressure in the tube
connecting the solenoid to the diaphragm valve causing the valve to open.

A momentary pulse of compressed air flows from the air header down the
purge pipe and out into each filter cartridge. This momentary pulse takes all
cartridges in one row offline through pressure reversal.

Solids are released to fall into the filter hopper or bin.
Filtered air exits through the clean air plenum exhaust.
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Figure 4.3 Cartridge Pulse Jet Filter

4.3. FILTER MEDIA PROPERTIES

FILTER MEDIA IS MANUFACTURED FROM VARIOUS MATERIALS, WHICH PROVIDE DIFFERENT BENEFICIAL CHARACTER-
ISTICS. BELOW IS A FABRIC SELECTION CHART, WHICH SUMMARIZES SOME OF THE PROPERTIES OF COMMON FABRIC

MATERIALS.
Table 4.2
[} [0} [} [0} n

Material sz <3 =% 28 5§ ®g B3 g£¢2
g <3 8y 25 Ty Z§ g° d¢

4 4 x &H< x Yo O
Polypropylene E E E E P G 1 180
Acrylic G F G G P G 2 260
Polyester G G G E G E 1 275
Ryton E E E G E \% 6 375
Nomex F G Vv G E E 4 425
Teflon E E E G E F 8 450
Fiberglass E F E P E F 3 500
P-84 Vv F Vv G E E 5 500

P = Poor, F = Fair, G = Good, V = Very good, E = Excellent

POLYPROPYLENE

This synthetic is available in both continuous filament and staple fiber form and is
produced as either a felt or woven material. Its major limitation is its low
maximum continuous operating temperature of 180°F (88°C). Oxidizing agents,
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copper, and related salts damage polypropylene. Its primary benefit is that it is
non-hygroscopic (does not chemically react with water). It exhibits great resis-
tance to static build-up and abrasion, and provides a slick surface for good dust
cake release during bag cleaning. Polypropylene is widely used in the food,
detergent, chemical processing, pharmaceutical, and tobacco industries.

ACRYLIC

These synthetic fibers offer good hydrolytic resistance over a limited temperature
range: 260°F (127°C) continuous and 275°F (135°C) surge. The homopolymer
versions, such as Draylon T® produced by Farbenfabriken Bayer AG, are
normally recommended. Acrylic fibers are used in the manufacture of ferrous and
nonferrous metals, carbon black, cement, lime, fertilizers, and following spray-
dryers in coal-fired burners. They are also used extensively in wet-filtration appli-
cations.

POLYESTER

Today, polyesters are among the most widely used fabrics for general applica-
tions below 275°F (135°C), their maximum continuous-use temperature. Their
maximum surge temperature is about 300°F (149°C). Polyester fibers are
produced in both filament and staple form and are available in both woven and
felted fabrics. The primary damaging agents are water (hydrolysis) and concen-
trated sulfuric, nitric, and carbolic acids. They have good resistance to weak
alkalies and fair resistance to strong alkalies at low temperatures. They have
good resistance to most oxidizing agents and excellent resistance to most
organic solvents.

RYTON

This is a relatively new synthetic fiber with a moderate temperature range: 375°F
(190°C) continuous and 450°F, (232°C) surge. It will hydrolyze, but only at
temperatures above 375°F. It has excellent resistance to both acids and alkalies,
which makes it very useful in combustion-control applications. Its early applica-
tions have been on industrial coal-fired boilers, waste-to-energy incineration
(with and without spray dryers), titanium dioxide, and installations where Nomex
does not perform well due to chemical or hydrolytic attack.

NOMEX

This is a commonly used fiber for applications in the 275-400°F (135-204°C)
range. It is produced in both filament and staple fiber form and is available as
both woven and felted fabrics. It has excellent thermal stability, shrinking less
than 1% at 350°F (177°C). The fiber is flame resistant, but when impregnated
with combustible dusts, will support combustion that will melt and destroy the
fabric. Nomex will begin to hydrolyze at 375°F (190°C) when the relative humidity
is 10% or greater. Hydrolysis changes the normal white or gray fabric to a red-
brown color. The presence of acids will catalyze the hydrolysis process.
Unacceptably short bag life will result where sulfur oxides (SOx) and moisture
are present and frequent dew point excursions occur, such as in coal-fired
boilers. Some acid-retardant finishes have been developed for Nomex, but have
been found to improve bag life by no more than 50%, leaving most bag life cycles
unacceptably short.

TEFLON® (PTFE)

Teflon® is unique among synthetics in its ability to resist chemical attack across
the entire pH range throughout its operating temperature range of 450°F (232°C)
continuous, to 500°F (260°C) surge. This fluorocarbon fiber is non-adhesive, has
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zero moisture absorption, and is unaffected by mildew or ultraviolet light. The
primary shortcomings of Teflon® are its high cost and relatively poor abrasion
resistance. However, the higher cost can often be justified through longer bag life
in extremely corrosive atmospheres. Felted Teflon® is also produced in combi-
nation with staple glass fibers and marketed by DuPont as Tefaire®. This combi-
nation produces some improved filtration and flow characteristics. Applications of
Teflon® include coal-fired boilers, waste-to-energy incinerators, carbon black,
titanium dioxide, primary and secondary smelting operations, and chemical
processing.

FIBERGLASS

Most fiberglass fabrics are woven from minute 0.00015 inch (.0038 mm)
filaments. Many variations of yarn construction, fabric weaves, and fabric finishes
are available. It is also produced in a felted form. Fiberglass has the highest
operating temperature range available in conventional fabrics: 500°F (260°C)
continuous and 550°F (288°C) surge. Above 500°F (260° C), the fiberglass itself
is not directly damaged, but the finish which provides yarn-to-yarn lubrication
begins to vaporize, resulting in accelerated mechanical wear of the glass fibers.
Fiberglass is noncombustible, has zero moisture absorption (cannot hydrolyze),
has excellent dimensional stability, and has reasonably good strength character-
istics. Woven glass fabrics have high tensile strength characteristics but
relatively low flex strength, especially in the fill (circumference) direction of the
bag, and low abrasion resistance. Care must be taken to minimize flexing and
rubbing. Fiberglass fabrics have relatively good resistance to acids, but
impurities in the glass fibers are attacked by hydrofluoric, concentrated sulfuric,
and hot phosphoric acids. They also have poor resistance to hot solutions of
weak alkalies, acid anhydrides, and metallic oxides. For these reasons, glass
fabrics should not be operated below the acid dew point. Fiberglass fabrics are
used extensively with coal-fired boilers and high temperature metals applica-
tions.

P-84

P-84 is an aromatic polymer fiber produced in felt form only. The unique shape of
the fiber produces improved capture efficiency characteristics. This fabric is
specified at 500°F. Composites are available that take advantage of the superior
filtration characteristics of P-84 while reducing its cost. Any of the previous felted
materials can be combined with P-84 to produce a fabric composite that exhibits
the characteristics of both materials.

4.3.1. MEDIA TREATMENTS

24

SURFACE TREATMENT OF FILTRATION MEDIA

Various types of surface treatment are available to enhance the filter media
performance. Discussion of these treatments and their benefits are beyond the
scope of this manual. Please consult AIRLANCO at 800-500-9777 for further
information on this subject.

PRE-COATING FILTER MEDIA

Fine, moist, or adhesive dusts will contribute to premature blinding of filter media.
Pre-coating of the filter media with a layer of an inert dust of known patrticle size
distribution, such as calcium carbonate (CaCO3), can minimize problems
associated with these types of dusts. Consult AIRLANCO at 800-500-9777 for
information and recommendations regarding the pre-coating of your filter bags.
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4.4. OPERATION

Proper startup and shutdown procedures are very important in the successful
operation of a bag house filter. A typical ambient air dust collection system
should follow this sequence of operation.

1. Start the dust removal system that transfers collected material from the filter
hopper. This could include rotary airlocks, pneumatic conveying equipment,
etc. This step is not applicable for Style Il bin vent filters.

2. Start the bag house cleaning mechanism. Before starting additional
equipment, let the cleaning mechanism run long enough to allow the filter
temperature and humidity to stabilize with ambient conditions and to remove
any material that may have been left from the previous day's operation. This
Is most important in high humidity climates.

3. Start the main system fan.

4. Start the operation or process where dust is being collected.

4.4.1. SHUT DOWN

Reverse the order of the operation sequence to shut down the bag house.

1. Shut down the operation or process where dust is being collected.

2. Shut down the main system fan.

3. Shut down the bag house cleaning mechanism after allowing the collected
material to be discharged from the collector.

4. Shut down the dust removal system that transfers material from the filter
hopper (not applicable for Style Il bin vent filters).

4.5. MAGNEHELIC GAUGE OPERATION

The Magnehelic® gauge is used to measure the differential pressure between
the clean gas side (top plenum) and the dirty gas side of the baghouse. It
measures the force required to pass air through the filter media.

Normal pressure drop for a filter will fall in the range of 1 to 5 inches of water
after the elements establish a dust cake. The differential pressure reading will
increase as the elements get dirty. Eventually, the dust cake must be removed
from the filter element surface or air flow will fall to unacceptable levels.
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Figure 4.4
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Very little maintenance is required to achieve maximum efficiency and life from
your AIRLANCO pulse jet filter. The following items should be periodically
serviced.

LUBRICATION
Pulse jet filters have no lubrication requirements.
TIMER ADJUSTMENTS

Do not change the timer adjustments until the filter has had several weeks to
stabilize. This break-in period is required for the filter media to develop a stable
dust cake. After the break-in period, the pulse interval can be increased in order
to conserve energy and compressed air. Increase the pulse interval by adjusting
the potentiometer clearly marked on the timer board. Adjust in 5 second incre-
ments allowing 24 hours of operation between adjustments. Observe the differ-
ential pressure of the unit after 24 hours. The pulse interval can be extended until
an increase in differential pressure is observed in the filter. Do not change the
pulse duration. It should be 40 to 50 milliseconds for best results.

CLEANING AND REPAIR

The external portion of this unit should be treated as any other metal surface that
IS subject to corrosion. Periodic cleaning and painting when required.

Dust may enter the clean air plenum through a leaking or broken filter element.
Remove accumulated dust from clean air plenum and replace filter element
immediately. Dust in the clean air side of a filter element will reduce the life and
performance of the element.

SOLENOID AND DIAPHRAGM VALVES

The solenoid and diaphragm valves may require periodic maintenance
depending on the quality of the compressed air supplied to the unit.

FILTER ELEMENTS

Filter elements do not require any periodic maintenance. However, at some point
the elements will require replacement. This will be indicated by persistent high
differential pressure across the elements. Many factors affect the life of filter
elements. Refer to the section on troubleshooting if low element life or persistent
wear problems are evident.

ROTARY VALVE (AIRLOCK)
Refer to airlock operation and maintenance manual.
SCREW CONVEYOR

The roller chain drive should be kept tight enough so that the chain cannot “climb
the sprocket” and should be oiled lightly once per month. The auger bearings
have been factory pre-lubricated with high quality grease and for normal condi-
tions of service require no further lubrication. Periodic lubrication may be
advisable when service is abnormal with respect to speed, temperature,
exposure to moisture, dirt, or corrosive chemicals, or where extremely long life is
required. Remove pipe plug and replace with a standard grease fitting to
lubricate.
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6. Troubleshooting

The pulse jet is a continuous self-cleaning filter. A jet of high-pressure air from a
compressed air header is directed into each bag at periodic intervals. Air is
distributed to each row of filter bags through a diaphragm valve and blow tube
equipped with drilled nozzles. The high-pressure reverse flow of air momentarily
stops the normal flow and creates a shock wave that knocks the dust from each
bag. A percentage of the dust cake will fall away from the bag into the filter
hopper. It is normal for some of the dust to re-entrain on to the bag.

Troubleshooting the pulse jet is a straightforward process, but does require some
preliminary information to simplify the process. Complete the worksheet on the
following page before calling AIRLANCO (800-500-9777) for service.

Figure 6.1
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Pulse Jet Troubleshooting Worksheet

Customer Name,

Location

Contact Name

Phone Cell Phone Fax

Email Address

Filter Model Serial #

D How long has the filter been in service?

D When did the problem start?

D Please provide a complete description of the problem and a detailed description of the system layout.

D Are the airlock and discharge auger operating, and in the correct rotation?

D Airlock Model # Airlock Serial #

D Is the timer board energized?

Control Voltage 110v 220v[0J 24vDC Other
D Does the filter have an adequate supply of compressed air, and is it turned on?
D Is the compressed air supply regulated to 90-100 PSIG for bags or to 60 PSIG for cartridges?
D Are any bags, cartridges, and/or blank-out plugs missing?

D Check the tubing between the solenoid valves anddiaphragmvalves for cracks or splits.

AL-PJF RO



AIRLANCO - PULSE JET FILTER 6. TROUBLESHOOTING

DIRECT DRIVE AERATION SERIES: 2000, 2200, 2700, 3000, 3300 6.1. TROUBLESHOOTING: POSSIBLE CAUSES AND SOLUTIONS
6.1. TROUBLESHOOTING: POSSIBLE CAUSES AND
SOLUTIONS

AL-PJF RO

PROBLEM: HIGH DIFFERENTIAL PRESSURE ACROSS TUBESHEET

Bad Gauge
» Check the gauge by blowing into it. Do not use compressed air that could

damage the gauge. Replace the gauge if the needle does not move.

Leaking Gauge Lines
» Check the full length of both lines for cracks, splits or breaks. Replace

both lines with new tubing. Copper tubing may be recommended if the
environment is harsh. Clogged gauge lines will give the same result.
Check the small filter, located on the inside of the baghouse just below the
tubesheet. Clean or replace it as required.

Low Header Pressure
* Pulse jet filters require 90 - 100 PSIG for bags and 60 PSIG for cartridges.

Ensure that the pipe to the filter is of adequate diameter for the length of
the run. Check for leaks in the supply line and other equipment. Check the
filter diaphragm and solenoid valves for correct operation. A ruptured dia-
phragm valve or a stuck solenoid valve will drain a compressor. A cracked
or broken line from the solenoid valve to the diaphragm valve will have the
same effect.

Timer board malfunction
» Most timers in use today are solid state. They either work or they do not.

Timers are equipped with a slow blow fuse to protect from power surges.
If a timer does not function, replace the fuse. Replace the timer board if
fuse replacement doesn't correct the problem.

Timer board adjustments
* The filter cleaning pulse will be at equal and regular intervals when the

timer board is operating correctly. Pulse frequency (the time between
cleaning pulses) is factory set at 15 seconds. It may be adjusted to opti-
mize cleaning efficiency and compressed air use. Allow 24 hours of oper-
ation between adjustments to permit the filter to stabilize. Over cleaning
will reduce filter element life expectancy and use excessive compressed
air. Pulse duration (length of cleaning pulse) is factory set at 40 to 50 milli-
seconds. Typically, this setting should be maintained for best cleaning and
air use.

* Media Blinding

» Excessive moisture is the most common cause of blinding. High humidity,

condensation, and leaks in the duct are typical sources. In high humidity
areas, the filter should be operated under no load until air temperatures
stabilize. The air stream temperature crossing the dew point, either from
ambient high humidity or from process moisture, causes condensation. It
may be necessary to pre-heat and insulate the filter to avoid dew point
issues. Duct leaks are found by inspection and routine preventive mainte-
nance.
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* Interstitial or "Can" Velocity too high
» Check the system airflow with the original design values. The fan speed
may have been increased, duct layout may have been modified, or other
changes made in the system may have reduced static pressure. Any
increase in CFM will increase interstitial velocity and tend to "float" dust in
the filter. A change in the process could result in smaller particle sizes in
the dust, which would have the same effect as increased CFM. In either
case, it may be necessary to install a larger filter or reduce airflow to the
original design.
» Bag Fit on Cages
» Check the bag fit on cages with a pinch test. You should be able to pinch
at least ¥2" of fabric at any position. Bags that are too tight will not allow
the bag to "pop", knocking the dust cake loose when cleaned. Replace the
bags if they are too tight.
* Rotary Valve (Airlock) Leakage
* Air leakage through a worn out valve rotor into the filter hopper will re-
entrain dust onto the filter bags. Air leakage will also keep the collected
dust from properly feeding out of the hopper, potentially plugging the filter.
Replace the airlock.
» High Dust Load

* Filters can handle very high dust loads under normal conditions when
properly sized. Has something changed in the process, to either increase
material flow or to decrease particle size? Compare current operating con-
ditions to the original design. It may be necessary to install a larger filter or
reduce airflow to the original design.

PROBLEM: LOW DIFFERENTIAL PRESSURE ACROSS THE TUBESHEET

* Bad Gauge
» Check the gauge by blowing into it. Do not use compressed air that could
damage the gauge. Replace the gauge if the needle does not move.
» Leaking Gauge Lines
» Check the full length of both lines for cracks, splits or breaks. Replace
both lines with new tubing. Copper tubing may be recommended if the
environment is harsh. Clogged gauge lines will give the same result.
Check the small filter in the line. It is located on the inside of the baghouse
just below the tubesheet. Clean or replace it as required.
* Holes in Bags
* Replace all bags. See section on poor bag life.
» System Air Volume too low
» Check the duct system for plugs and closed blast gates. Check the main
system fan for correct RPM or a closed damper.
* Bag & Cage Installation

 Look for dust in the clean air plenum or discharging from the system fan.
Bags may be missing or may not be properly installed in the tubesheet.
Refer to the instruction manual for correct installation.

* Blank-Out Plugs
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* Plugs may be missing or improperly installed. Refer to the instruction
manual for correct installation.

PROBLEM: DUST IN EXHAUST AIR

» Start Up Period
* Allow the filter to run for 48 to 96 hours to establish a dust cake. Some
applications will require "seeding" or pre-coating the bags with an appro-
priate material to establish a cake.
* Holes in Bags
* Replace all bags. See section on poor bag life.
* Bag & Cage Installation
* Look for dust in the clean air plenum or discharging from the system fan.
Bags may be missing or may not be properly installed in the tubesheet.
Refer to the instruction manual for correct installation.
* Blank-Out Plugs
* Plugs may be missing or improperly installed. Refer to the instruction
manual for correct installation.

PROBLEM: POOR BAG LIFE

» Abrasion
» Provide an inlet transition to make use of the full inlet area. Stubbing a
duct onto a plate on the inlet will result in high velocity. Do not mount a
duct elbow directly on the filter inlet, as this will cause eccentric loading
and potentially damaging airflows.
» Damaged Cages
* Filter cages that are bent, have broken wires, or have corrosion will cause
premature failure of the filter bags. Inspect and replace as soon as possi-
ble. Corrosion problems may require coated or stainless steel cages.
* High Air Volumes
* High air to cloth ratios can shorten filter bag life. Compare current operat-
ing conditions to the original design.
* Media Blinding
» Excessive moisture is the most common cause of blinding. High humidity,
condensation and leaks in the duct are typical sources. In high humidity
areas, the filter should be operated under no load until air temperatures
stabilize. The air stream temperature crossing the dew point, either from
ambient high humidity or from process moisture, causes condensation. It
may be necessary to pre-heat and insulate the filter to avoid dew point
issues. Duct leaks are found by inspection and routine preventive mainte-
nance.
* Incorrect Filter Media
» High temperatures, chemical content, and dust composition will affect fil-
ter media life. Consult AIRLANCO (800-500-9777) for alternative media
selections.
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PROBLEM: HOPPER PLUGGING

* Cleaning System malfunction
» Refer to the section on High Differential Pressure.
» Rotary Valve (Airlock) Leakage

* Air leakage through a worn out valve rotor into the filter hopper will re-
entrain dust onto the filter bags. Air leakage will also keep the collected
dust from properly feeding out of the hopper, potentially plugging the filter.
Replace the airlock.

 Airlock/Auger Speed

* If your filter is equipped with an auger/airlock combination slave drive and
operating conditions have changed, the airlock/auger speed may need to
be increased.

Note: The above is intended as a quick reference for common problems that may be
encountered with a pulse jet dust filter. If you are experiencing any difficulties that
are not covered here or have any questions concerning your AIRLANCO filter,
complete the worksheet on page 30 and contact AIRLANCO at
www.airlanco.com or at 800-500-9777.
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7. Appendix

7.1. DIAGRAMS
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Figure 7.1 Electrical Schematic for Photohelic “On Demand” Control of Timer Circuit
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Figure 7.2 Wiring Diagram for Timer Board
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/—OFF & ON TIME ADJUSTMENTS

_+—PROGRAM WIRE

3A FUSE-

N.O. 120 VAC (BY INSTALLER)

L1
L2
SOLENOID VALVES

(PREWIRED AT FACTORY)

Figure 7.3 Wiring Diagram for Bag Dump Station with Limit Switch

LIMIT SWITCH BYPASS

WITH DOOR OPEN FAN STARTS, TIMER STOPS.
BYPASS SWITCH STOPS FAN FOR CARTRIDGE CHANGE.

TIMER BOARD /
(B
L1 L2
2 13
O G DOOR -
LIMIT SWITGH
4 2 14
e )
B
T1
%)2 1 (OH L1460VAC
Q 4 I (O L2460VAC
10
FAN ) 5 (O L3460VAC
Qr MO
]
L2 120VAC‘ ‘U 120VAC

Figure 7.4 Wiring Diagram for Bag Dump Station with Door Limit Switch and Bypass
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TERMS AND CONDITIONS
The ADDRESSEE is hereinafter referred to as PURCHASER and AIRLANCO as SELLER.

A.Shipments, deliveries and performances of work shall at all times be subject to the approval of the SELLER'S
Credit Department and the SELLER may at any time decline to make any shipment or delivery or perform any
work except upon receipt of payment or upon terms and conditions or security satisfactory to such Department.

B.If PURCHASER has resale tax permit and materials are for resale, PURCHASER should show this infor-
mation on his purchase order.

C.Unit paid for, the title to and ownership and right of possession of material covered by this contract shall be
and remain in the SELLER until SELLER'S right to lien attaches to said materials in the structure for which it is
intended, and in case the PURCHASER shall become insolvent, or refuse or neglect to pay for materials herein
provided, the SELLER may at its option, without process of law, retake possession of any or all materials
wherever the same may be found, except as above provided, and credit the account of the PURCHASER with
the value thereof to the SELLER, less the necessary cost and freight charges in retaking the same.

D.It is expressly understood that there are not understandings or agreements other than those expressed herein

E.After acceptance of order, but before shop drawings are made or an order placed in production, or before
buying, or before manufacturing special materials or products, an order may be changed or canceled by mutual
agreement confirmed in writing; but after making shop details or placing an order in production or ordering or
manufacturing special materials or products, an order may not be changed or canceled without the
PURCHASER assuming charges for loss incurred. Such charges will be invoiced at cost plus 15%.

F.Promises of shipment are estimates based upon information at the time and, to the best of our knowledge, are
accurate. Every effort will be made to ship on schedule, but we assume no liability for delays.

G.No materials or equipment will be accepted for return without first obtaining our approval. All products
manufactured by or sold by AIRLANCO are warranted to be free of latent defects in either materials or
workmanship. Any product failing to meet said standards, in either materials or workmanship will be replaced, in
exchange for part in which defect was found. Unless otherwise stated, PURCHASER'S claims must be regis-
tered within 60 days after date of shipment and must be substantiated by our inspection. No claims will be
allowed for correction of alleged misfits, unless the SELLER shall have been notified and his responsibility
proved. Ordinary inaccuracies of shop work shall not be considered misfits. See additional warranty conditions
in Section J.

H.Any modification or change in specifications, design, or price by either the PURCHASER or SELLER affecting
this quotation must be confirmed in writing, showing the number and date of the quotation or order.

I.SELLER certifies that the products covered hereby are fabricated by it in accordance with all federal laws.
WARRANTY

J.The property sold hereunder is warranted for one full year against defective workmanship or materials. Such
warranty is expressly limited to replacing or repairing any property sold hereunder, which is demonstrated to
seller's reasonable satisfaction to have been defective at the time of delivery thereof. The liability of the seller for
defective goods sold under this warranty is hereby expressly limited to the cost of the repairs to alterations of,
corrections on, or replacement of said defective property and no other claims or demands whatsoever shall be
made upon or required to be allowed by the seller. Seller shall not, however, be liable for any charges for
repairs, alterations, corrections or replacement of the property as set out above, unless it has first received
written notice from the buyer of any alleged defect and had a reasonable opportunity to inspect same. In no
event shall seller's liability, exceed such specific direct costs for labor, materials and transportation to repair,
alter, correct, or replace said defective property as it shall have previously been approved in writing. Seller shall
not be liable for any special, indirect, or consequential damages.

Seller will use all reasonable means to deliver within the time specified, but shall not be held responsible or
liable for any loss, damage, detention or delay caused by accidents, strikes, lockouts, fire, explosions, theft,
lightning, windstorm, earthquake, floods, storms, riots, civil commotion, malicious mischief, act of God or by any
other cause beyond its reasonable control whether or not the same is herein specified and in any event, seller
shall not be liable for any special, indirect or consequential damages arising therefrom.

This warranty is expressly accepted by the buyer in lieu of any or all other warranties or representations,
express or implied, in fact or in law arising out of the sale of the property and of all duties or liabilities of seller to
the buyer arising out of the use of the property sold; and no agreement or understanding varying or extending
the same will be binding upon seller unless in writing and signed by a duly authorized officer of seller. All
electrical equipment carries standard manufacturer's warranties.
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