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Baghouse
vibrators
keep steel
production

levels sfeady

When baghouse dust buildup
slowed steel production,
installing vibrators refurned
levels to normal.

orth Star Steel Co., St Paul,
Minn., a subsidiary of Car-
gill, operates ten facilities na-

tionwide for steelmaking or rolling
steel. The steelmaker’s St. Panl mill
produces high-quality carbon steel
and alloy steel rounds for the con-
struction industry and makers of
industrinl equipment. The mw mate-
rials consist of about 70 percent
prompt industrial scrap (unused in-
dustrial scrap steel) and 30 percent
frag (fragmented used scrap steel).
The steelmaker produces about 90 vh
of steel

The steel scrap is melted in a 90-1on
DC electric arc furnace that vents
through a reverse-air baghouse o
remove fine dust panticles from the
exhaust. The dust collects in the bag-
house's seven modules. Each module
comains 336 bag filters (or bags)

Dust buildup restricts baghouse
efficiency

In the baghouse, the vertically
mounted bags” boltoms are clamped
(o a tube sheet. In the past, moisiurne
from the frag and from water-cooled
ductwork added moisture (o the fur-
nace exhaust. The moisture caused
dust to accumulate around the inner
circumference of the metal tubes at
the bags’ discharge. The dust would
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anﬂteh.lbﬂshﬂgfsbﬁﬂenduﬂ



eventually close off some tube sec-
tions and back up into the bags,
which restricted baghouse nirflow
and increased pressure drop, reduc-
ing collection eMiciency,

“With decreased baghouse effi-
ciency, we couldn’t fully exhaust the
furmace, so we had to slow produc-
tion,” says maintenance foreman
Gary Wettern. Sometimes produc-
tion slowed to a near standstill,
“There were o couple of isolnted inci-
dents where it got that bad. [ did
everything | could to avoid shutting
down, and we didn’t have to. But it
caused us to cut back on production,”

In addition, when baghouse effi-
ciency dropped, North Star noticed
more dust inside and oulside the
plant. This resulted in added chores
as workers had to spend more time on

housckeeping.
Steelmaker Iries vibrator on tube
sheet

To keep production at normal levels,
North Star considered ways 10 keep
dust from building up inside the bag
discharge tubes. “We tried sonic
homs, but we really didn't give them
a fair chance. When we tackled the
problem, the dust was already built
up,” Wettern says, “The homs ane de-
signed to avoid buildup; they work
better as a preventive step.”

North Star had been using a type of
bin vibrator for a different application
in their plant for several years. “We
had used the vibrators in another bag-
house to remove material from hop-
pers,” Wettern says. “So we decided
to try the same type of unit in the fur-
nace baghouse.” For the fumace ex-
haust application, Wettern got a trial
unit from the manufacturer's local
representative, TeamPro Engineering
in St. Paul. Wettern mounted the vi-
brator on the twhe sheet to dislodge

the buildup at the bags™ discharge.

The trinl unit successfully removed
the dust buildup. North Star con-

cluded that a single vibrator could
maintain an area that would ke no-
merods sonie homs 1o keep clean and
decided 1o install three vibrators in
each baghonse module,

Multiple vibrators are installed in
baghouse

In 1995 North Star installed 21 model
BH 2 impacting vitaators on the bag-
hiouse tube sheels. The BH 2 has a
2-inch pnenmatic piston. Because the
plant’s airline lubrication system was
limited, the vibrators' piston and bore
were Teflon-coated to extend their life.

Aher baghouse efficiency
dropped, North Stor noticed more
dust inside and outside the plant,

To drive the piston back and forth,
compressed nir 15 altemately directed
from one end of the piston o the
other. The force causes the piston to
sharply strike the base of the bore on
each cyele, creating the vibration.
The vibrator housing 15 0 one-piece
ductile iron casting, and the piston is
the vibrator's only moving parn.

The 2-inch impacting vibrtor solves
light- 1o medium-duty bulk material
Mow problems, It operates at a fre-
quency of 4,750 vibrations per
minute. The vibrator weighs 20
pounds and can be used on vessel wall
thicknesses from K to Kinch. Tts air
consumption is 8.3 cfim at 50 psi, and
ity nodse level is 106 dBa. The vibrator
is also available in a silenr model,
which has an air-cushioned paston and
anoise level of 73 dBa. The manufac-
turer recommends the silent model for
light-duty applications with noncobe-
sive or free-flowing materials.

“We tied the vibrators' operation in
with the [baghouse] clean cyele,”

Wettern says. “The vibrulors are ac-
tive for 60 seconds each hour. They
vibrate the tbe sheet, cousing the

dust to fall, preventing buildup.™

Production levels return to normal

With the vibrators mounted on the
tube sheets, North Star Steel has seen
a definite improvement in opera-
tions. Eliminating dust buildup maxi-
mizes airflow, which increazes
haghouse collection efficiency and
allows normal production levels.

In fact, Weltern says the vibrators
work too well sometimes, “If you
don’t monitor the air-to-cloth ratio
carciully, the baghouse will drmw oo
miuch air. And the air oxidizes the
graphile [used o make steel], which
causes graphite overuse,” Weltern
says. When that happens, the sicel-
maker reduces the baghouse fan
capacity via the inlet damper to com-
pensate. As aresult, they save money
on electricity.

Besides keeping production levels on
targel, the vibrators help keep the
plant much cleaner. Dust is elimi-
nated inside and outside. “We contin-
uously show zero emissions from the
baghouse and the melt shop; that’s an
impartant improvement,” Wettern
SaYE.

Wettemn is still working an perfect-
ing the system. “The vibralors occa-
sionally loosen from the mounting
brackets we installed and have to be
tightened. And it tnkes some affort to
keep the vibrators lubricated,” he
says. But overall, he’s very satisfied.
“I would recommend them to any-
one having a similar problem with
dust buildup.™ PBE
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