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Air cannons can be useful in preventing troublesome material accumulation in process equipment, minimizing the
need for downtime and manual labor.

Efficient material flow is a critical element
of wet mining processes. Accumulation or
blockages in storage systems and build-
up in process vessels can impede mate-
rial movement, causing bottlenecks that
interfere with equipment performance,
reduce process efficiency and put a choke
hold on an operation’s profitability. Poor
material flow also raises maintenance
expenses, diverting manpower from core
activities and in some cases introducing
safety risks for personnel.

“Most systems suffer from some
amount of accumulation on vessel walls,
which can rob plant owners of the storage
systems in which they've invested,” ob-
served Brad Pronschinske, global director
of Air Cannons Business Group for Martin
Engineering.

Although many plants still use manual
techniques to remove build-up, the cost
of labor and periodic shutdowns has led
some producers to investigate more effec-
tive methods for dealing with this com-
mon production issue.

Buildup vs. Throughput
Even well-designed processes can experi-
ence accumulations, which have a signif-
icant impact on output and profitability.
Changes in process conditions, raw materi-
als or weather can all have an effect on ma-
terial flow, and even small amounts of accu-
mulation can grow into a serious blockage.
Lost production is probably the most
conspicuous cost of these flow problems,
but the expense can become apparent
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in a variety of other ways. Shutdowns to
clear the restricted flow cost valuable pro-
cess time and maintenance hours, while
wasting energy during restart. Refractory
walls can be worn or damaged by tools or
cleaning techniques. When access is dif-
ficult, removing material blockages may
also introduce safety risks for personnel.
Many of the most common problem
areas for accumulation are classified as
confined spaces, requiring a special per-
mit for workers to enter and perform work.
The consequences of untrained or inexperi-
enced staff entering a silo or hopper can be
disastrous, including physical injury, burial
and asphyxiation. Material adhered to the
sides of the vessel can suddenly break loose
and fall on a worker. If the discharge door
is in the open position, cargo can suddenly
evacuate, causing unsecured workers to get
caught in the flow. Cleaning vessels con-
taining combustible dust — without proper
testing, ventilation and safety measures —
could even result in a deadly explosion.

Getting Professional Help

“While some large facilities choose to make
the capital investment to purchase their
own cleaning gear to clear process equip-
ment and storage vessels — as well as train
personnel — others are finding it more sen-
sible to schedule regular cleanings by spe-
cially-trained contractors,” said Pronschin-
ske. “Given the costs of labor, lost time and
potential risk to employees, this can often
be accomplished for less than the total in-
vestment of in-house cleanouts.”

At one location, for example, the
blockage was so severe in one silo that
it had been out of use literally for years.
While it took a contractor almost two
weeks to fully evacuate the vessel, the
process restored 3,500 tons of storage
capacity. At another facility, the crew was
able to remove enough “lost” product
that the value of the recovered material
actually paid for the cost of the cleaning.
In short, regular cleaning of storage ves-
sels can quickly turn into an economic
benefit — not an expense, but rather an
investment with a measurable ROI.

The Costs of Cleaning

There are a few types of equipment used
for this purpose. One operates like an
industrial-strength “weed whip,” rotat-
ing a set of flails against the material in
the vessel. This approach eliminates the
need for confined space entry and haz-
ardous cleaning techniques, typically al-
lowing the material to be recaptured and
returned to the process stream.

The whip can be set up quickly outside
the vessel, and it's portable enough to move
easily around various bin sizes and shapes.
Typically lowered into the vessel from the
top and then working from the bottom up
to safely dislodge accumulation, the pneu-
matic cutting head delivers powerful clean-
ing action to remove buildup from walls
and chutes without damaging the refracto-
ry. Technicians lower the device all the way
down through the topside opening, then
start at the bottom of the buildup and work
their way up, undercutting the wall accu-
mulation as it falls by its own weight. In
extreme cases, a “bin drill” can be used to
clear a 12-in. (30.5-cm) pathway as deep
as 150 ft (45 m) to start the process.

Flow Aids

Regular cleaning is one approach to keep-
ing materials flowing freely by removing
buildups from silo walls, but there are
other flow aids that may reduce the need
for cleaning or even eliminate it. One
method is through industrial vibrators
designed for bin and chute applications.
Electric vibrators are generally the most
efficient, delivering the longest life, low
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Safe, effective silo cleaning requires tools that work inside
the silo from the top, controlled by personnel outside.

maintenance and low noise. The initial
cost for an electric vibrator is higher than
for pneumatic designs, but the operating
cost is lower. Turbine vibrators are the
most efficient and quietest of the pneu-
matic designs, making them well suited
to applications in which low noise, high
efficiency and low initial cost are desired.

Air cannons are another approach to
maintaining good material flow, particular-
ly in larger vessels. Also known as an air
blaster, the air cannon is a flow aid device
that can be found in mining, coal handling
and many other industries. Applications
vary widely, from emptying bulk material
storage vessels to purging boiler ash to
cleaning high-temperature gas ducts.

In the mining industry, air cannons are
frequently specified to eliminate build-
ups in hoppers, storage vessels, transfer
chutes, bins and other production bottle-
necks. They can also be found in mineral
processing plants where metals are ex-
tracted using processes creating slurries
and other wet, tacky tailings.

Air cannon technology has been used
in mining and material processing for
many years, helping to improve flow and
reduce maintenance. The timed discharge
of a directed air blast can prevent accu-
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mulation or blockages that reduce process
efficiency and raise maintenance expens-
es. In underground mines with potentially
explosive dust, manual firing of cannons
without the use of electrical solenoids is
an option. By facilitating flow and min-
imizing buildup, air cannons help bulk
material handlers minimize the need for
process interruptions and manual labor.

The two basic components of an air
cannon are a fast-acting, high-flow valve
and a pressure vessel (tank). The device
performs work when compressed air or in-
ert gas in the tank is suddenly released by
the valve and directed through a nozzle,
which is strategically positioned in the
tower, duct, chute or other location. Of-
ten installed in a series and precisely se-
quenced for maximum effect, the network
can be timed to best suit individual pro-
cess conditions or material characteristics.

“The core message for mines and ma-
terial processors is that they don’t have to
put up with accumulation problems and
the additional expenses they can cause,”
Pronschinske concluded. “There are a
number of approaches that can help re-
solve those issues before they turn into
expensive downtime, lost material and
safety hazards.”

FLSmidth: Dialed-in to
Digital Solutions

FLSmidth recently called attention to
the industry’s accelerated move toward
digital solutions since the COVID-19 pan-
demic and pointed out that the company
stands ready to support the trend by ap-
plying its decades of research and devel-
opment activity.

Terence Osborn, FLSmidth's director
of product and account management for
sub-Saharan Africa and the Middle East,
said R&D is the lifeblood of the com-
pany’s new technologies. In fact, it has
some 80 projects under way to improve
its mining-related offerings.

“The power of digital technology is
certainly a key element of these efforts,”
said Osborn. “Together with our Blue Box
digital concept, based on our ECS/Con-
trolCenter, which is a cybersecure inter-
face between our equipment and cloud
data storage, we use our SiteConnect
mobile app to monitor the performance
of equipment and process plants in real
time. The ECS/ControlCenter V8 process
control platform sits at the heart of our
digital vision, a key component in our
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growing portfolio of digital solutions and
services that we call ENABLR.”

An example is an FLSmidth REFLUX
Classifier modular plant operating on a
South African mine. Using SiteConnect,
operations managers have real-time access
to more than one hundred operational pa-
rameters for the plant. Data analytics linked
to the cloud data can also generate time-
based trends for instant viewing on the app.

“We have also developed SmartCyclone
technology for our hydrocyclones,” Osborn
noted. “This innovation uses sensors to
detect wear and roping, a condition that
reduces separation efficiency. By sending
an alert when certain operating param-
eters are breached, the system ensures
optimal efficiency is maintained, even as
slurry conditions in the circuit vary.”

He said the company’s machine-lev-
el solutions are offered as part of plant
and process packages. At both plant and
process level, there is also FLSmidth’s
advanced ECS/ProcessExpert solutions,
which facilitate not just monitoring and
control, but advanced optimization en-
abled by state-of-the-art Al technologies.

“It is important to remember that con-
trol systems need to be flexible, so that
they adapt to customers’ needs and to
their existing systems,” he said.

The company claimed its R&D push-
es the boundaries of performance in a
range of mineral processing fields. These
include advancing its lamella plate tech-
nology in mineral separation applications,
adapting its vertical roller mill for dry
grinding in mining, and extending wear
life of pumps with new polymers.

FLSmidth says its expertise in software engineering
and machine control ensures that its machine-level
systems can connect with all commonly used control
systems to seamlessly deliver the data users need for
effective decision-making.
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