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An inefficient pulse-jet baghouse

dust collector can lead to unneces-

sary downtime, excess energy

consumption, and ineffective dust

filtration. However, you can im-

plement cost-effective modifica-

tions and upgrades that will

provide an immediate impact on

overall baghouse performance

without having to completely re-

build your dust collector. In my

October 2010 article, I gave five

tips for improving your baghouse

performance. Here are five more.

1Correctly install the bag
filters. 

Ensure that your baghouse dust col-
lector’s bag filters are correctly in-
stalled; this will maximize the filter
media’s operating life and minimize
downtime and maintenance costs.
Check that bag filters with flanges or
cuffs that fold over the tops of their
support cages are smooth around the
edge to prevent leakage and bag abra-
sion. Install bottom-loading bags so
that their seams are 180 degrees from
the split or gap in the cage collar; fac-
ing all bags the same direction will aid
troubleshooting procedures. Install
the bag clamps 90 degrees from the
bag seam and position them on the
groove in the cage to ensure a tight
seal. Install top-loading snapband
bags with their seams all facing the

same direction to allow you to quickly
and easily identify areas where prob-
lems may occur.

The clean-on-demand system takes
the guesswork out of knowing
when to manually activate and
deactivate the baghouse pulse-
cleaning cycle.

2Use a clean-on-demand
system.

A typical automatic clean-on-demand
system for a pulse-jet baghouse dust
collector consists of a differential
pressure gauge and a programmable
controller. The differential pressure
gauge measures the difference in pres-
sure between the dirty-air side and
clean-air side of the bag filters in the
baghouse. The pressure gauge sends
the differential pressure readings to
the controller, which is programmed
with a high- and low-pressure set-
point. When the differential pressure
reaches the high-pressure setpoint, the
controller activates the baghouse’s
pulse-cleaning cycle, which restruc-
tures the dustcake on the filters while
moving a portion of the dust into the
hopper of the baghouse, lowering the
pressure. When the differential pres-
sure reaches the low-pressure set-
point, the controller shuts down the
pulse-cleaning cycle.
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Installing a clean-on-demand system
in your baghouse is fairly easy and in-
expensive to do, especially when com-
pared to the benefits you’ll receive
from using one. The clean-on-demand
system takes the guesswork out of
knowing when to manually activate
and deactivate the baghouse pulse-
cleaning cycle and helps prevent the
bag filters from being over- or under-
cleaned. Properly cleaning the bag fil-
ters optimizes their dust collection
efficiency and maximizes their operat-
ing life, which reduces the baghouse’s
energy and compressed-air require-
ments and helps minimize your oper-
ating and maintenance costs.

3
Integrate other controllers
with a clean-on-demand
system.

When a bag filter is pulsed, the air
pulse removes the collected dust from
the bag and rearranges the remaining
dustcake structure on the bag’s sur-
face. If the bag filter rows in a bag-
house with high upward gas velocities
are pulsed sequentially, one row after
the other, submicron dust from the
bags being cleaned can migrate back
onto the clean bags in the previous
row. When this occurs, a dense dust-
cake can form on the bags, which
leads to higher differential pressures
and inefficient baghouse operation.
You can avoid this by using a sequen-
tial controller to stagger the pulse-
cleaning system’s bag-row activation
order.

A sequential controller controls the
order in which the bag filter rows are
cleaned when the pulse-cleaning
cycle is activated. Staggering the
order of rows to be cleaned lessens
dust re-entrainment on the bags and
improves dustcake formation for opti-
mum filtration effectiveness. For ex-
ample ,  you  can  p rogram the
sequential controller to pulse-clean
rows 1, 4, 7, 10, 2, 5, 8, 3, 6, 9, and so
on until all of the bags have been
cleaned.

When using a sequential controller,
program the pulse frequency rate so
that each subsequent row is pulsed

only when the compressed-air pres-
sure in the system’s header is fully re-
gained. This will produce a consistent
pulse force for each bag filter row and
ensure that the bags are properly
cleaned. To further ensure proper bag
cleaning, make sure that the pulse
generated during the pulse-cleaning
cycle is short and crisp, generally
about a 0.1-second interval.

If your baghouse doesn’t have a dif-
ferential pressure clean-on-demand
system, you can use a controller that
can be programmed to activate the
pulse-cleaning system based on time.
A potentiometer on the control panel
allows you to activate the pulse-clean-
ing cycle from every 3 to 30 seconds
or more, depending on your process
operating parameters. Since it’s vital
to maintain a proper dustcake layer on
the bag filters, the cleaning frequency
should be set to ensure that the bags
are not over- or under-cleaned.

To centralize control of your bag-
house dust collector, you can install
an LED controller that provides a 4-
to 20-milliamp signal to an external
PLC controller or computer for re-
mote monitoring and control. This
will also allow you to collect and store
differential pressure readings, pulse-
cleaning cycle activation and deacti-
vation times, and other operating
parameters. Such operational records
will help you more quickly pinpoint
problem areas and correct them.

This cutaway image shows the
correct installation of an auto-
matic clean-on-demand system’s
differential pressure gauge.

Clean Air

Dirty Air

4
Install 1.5-inch double-
diaphragm pulse valves in
the pulse-jet cleaning
system.

In a pulse-jet baghouse dust collector,
the diaphragm pulse valves that gen-
erate the pulse air for cleaning the bag
filters must be able to create a crisp
and instantaneous air pulse that trav-
els the entire length of each bag like a
shock wave to effectively clean it. A
1.5-inch double-diaphragm pulse
valve easily accomplishes this and is
much more effective than a smaller
size double-diaphragm valve or any
single-diaphragm valve.

When a double-diaphragm valve op-
erates, it releases through a small vent
port in the pilot solenoid valve a com-
paratively small volume of air that’s
holding a small secondary diaphragm
closed. At the same time, the air pres-
sure holding the main diaphragm
closed is released through a large vent
port in the pulse valve, which allows
an immediate discharge of pulse air
into the blowpipe to generate a strong
air pulse in the bags. In contrast, a sin-
gle-diaphragm valve releases all of
the air that holds the diaphragm
closed, and that air then travels the
length of the pilot tubing and escapes
through a small vent port in the pilot
solenoid valve. This slows the release
of pulse air into the blowpipe and lim-
its the air pulse in the bags.

In addition to releasing the pulse air
more quickly and forcefully, a 1.5-
inch double-diaphragm valve and
blowpipe have a 1.76-square-inch
cross-sectional area, which provides
sufficient area for the pulse air to flow
unimpeded to all blowpipe orifices. In
contrast, a 1-inch double-diaphragm
pulse valve and blowpipe have a 0.88-
square-inch cross-sectional area,
which imposes a restricted area that
impedes the airflow to the blowpipe
orifices.

Changing to a 1.5-inch double-di-
aphragm valve is fairly easy to ac-
complish and should save you a
significant amount of money in bag
change-outs and production loss
caused by insufficient bag cleaning.
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5Use a leak detection powder.

Many plants spend time manually in-
specting each bag filter for tears,
holes, and leaking seams, which can
take many hours and often doesn’t
find all leaks. In addition, structural air
leaks in the baghouse, such as from
weld cracks or misfitted metal enclo-
sure covers, can’t be detected unless
they’re clearly visible. A more accu-
rate way to test for such leaks is by
using a leak detection powder, also
called a tracer powder.

A leak detection powder is an
inexpensive, lightweight fluorescent
powder that you inject into the
baghouse.

A leak detection powder is an inex-
pensive, lightweight fluorescent pow-
der that you inject into the baghouse.
The powder will take the path of least
resistance and move with the air
through any leaks, accumulating
around the openings. To make the
powder fluoresce (glow brightly),
which pinpoints a leak’s location and
severity, shine a monochromatic light
into the baghouse. After repairing the
leaks, conduct a second test with a dif-
ferent color powder to ensure that
you’ve found and eliminated all leaks.

To ensure that you find all the leaks re-
gardless of their size, use a leak detec-
tion powder with varying particle sizes
to minimize fabric bleedthrough. Ad-
ditionally, select the powder color best
suited for your application since some
colors work better than others depend-
ing on the application and dust being
collected. PBE

For further reading

Find more information on this topic in
articles listed under “Dust collection
and dust control” in Powder and Bulk

Engineering’s comprehensive article
index (in the December 2010 issue and
at PBE’s Web site, www.powder
bulk.com) and in books available on
the Web site at the PBE Bookstore.
You can also purchase copies of past
PBE ar t ic les  a t
www.powderbulk.com.

Note: Learn more about dust collec-
tion in conferences taking place at
PBE’s upcoming 2011 Northeast
Conference and Exhibition, May 23-
25, at the DoubleTree Hotel and Gar-
den State Exhibit Center in Somerset,
N.J. For more details and to register,
go to www.powdershow2011.com.

Tim Stark is an application engineer
at GE Energy, Kansas City, MO
64133; 816-356-8400, fax 816-353-
1873 (t imothy.stark@ge.com,
www.ge-energy.com/filtration).

Dust Collection Webinar

Learn more about dust collec-

tion in Powder and Bulk Engi-

neer ing ’s  dus t  co l lec t ion

Webinar on Thursday, July 7.

Presenter Gary Johnson, a con-

sultant for Workplace Exposure

Solutions, will discuss the Com-

bustible Dust National Empha-

sis Program (CDNEP) and the

broad steps in the rulemaking

process, emphasizing how

companies can provide input for

the process. The Webinar will

also discuss how to get started

identifying and mitigating com-

bustible dust risks in an evolving

regulatory climate and how to

prepare for an OSHA Com-

bustible Dust Inspection. For

more details and to register, go

to www.powderbulk.com and

click on Webinars 2011.


