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Hermetic sealing of an
oxy-fuel furnace crown

Giovanni Cussino™ and Prof Stan Lutskanov** describe the successful
thermal insulation and hermetic sealing of a new silica crown.

etrobalsamo has been manu-

facturing glass containers

since 1938, specialising in

bottles with unique shapes

and quality and occupying a
market segment where innovation and dis-
tinction are essential. The company
adheres to the latest trends in glass tech-
nology with protection of the environment
being one of the main issues.

By adopting oxy-fuel melting technology,
with a burning process using pure oxygen, the
company has been able to reduce the harmful
emissions in the atmosphere, complying with the
latest strict international requirements for clean
air. Its production plant is in Milan in Italy, a few
hundred metres from the famous Teatro degli
Arcimboldi and the Universita della Bicocca,
hence why keeping the air clean is always an
important task for the company.

During the last production campaign the
glass melting furnace at Vetrobalsamo had some
corrosion and rat-hole problems in the area of the
silica crown, which is a typical problem for fur-
naces with oxy-fuel fir-
ing. Vetrobalsamo there-
fore contacted Lubisol
Engineering, a company
with a lot of positive
experience in hermetic
sealing and hot repairs of
silica crowns.

As a result of these
contacts, Vetrobalsamo
decided to apply the
Lubisol materials and
technology for crown
sealing and insulation during the cold repair of
the furnace in 2004. The purpose of this applica-
tion was to protect the silica crown from corro-
sion and rat-holes, and at the same time to apply
a very efficient crown insulation leading to
reduction of the heat losses from the crown and
fuel savings.

The application was done in September/
October 2004. Lubisol Engineering supplied the
needed materials and provided skilled workers
and supervisors. The 450mm silica crown was
built with super-duty silica bricks Stella-GG and
was covered with 100mm mineral wool blanket
as a temporary insulation during the heat-up of
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~ Lubisol #2-SL insulation layer was
applied by light ramming.

the furnace. This insulation was removed at
850 C furnace temperature, when the expansion
joints of the crown were sealed with Lubisol Si-
Seal kit. In line with the special Lubisol technol-
ogy, the expansion joints were covered on the
top with 30mm silica plates for additional her-
metic sealing and pro-
tection.

After that the whole
crown was covered with
a layer of dry silica mor-
tar which was later
removed by brushing
and by moistening, with
the purpose that the mor-
tar could enter deep into
any cracks or loose
joints in the crown. The
next step was to apply a
layer of 30mm Si-Seal kit over the whole silica
crown to prevent the movement of hot flue gases
through the loose joints and cracks. The Lubisol
Si-Seal kit is a special material with a very strong
and durable bond with the silica brick up to
1620C, and a coeffi-
cient of expansion equal
to the expansion of the
silica. The Si-Seal kit
was applied over the
whole silica crown with
dilatation joints of 10mm
in every 700/700 mm in
both directions (see pic-
ture I).

After that, the sili-
ca crown was covered
with 10mm dry silica
mortar and one layer of 64mm light silica
brick insulation, followed by one layer of
125mm Lubisol #2-SL insulation, applied
by light ramming. A small number of light
silica bricks were applied as reinforce-
ment in this layer (see picture 2) and it was
covered with a layer of 30mm Lubisol #3
Cover Coat.

Lubisol #2-SL in an insulating material
with unique properties. It has a volume
weight of only 0.33 kg/dm?, and a very low
thermal conductivity factor, reducing the
heat losses from the silica crown to a very
low level.

~ Lubisol Si-Seal kit was applied as a
30mm layer over the whole crown with
10mm dilatation joints.

The Lubisol #3 Cover Coat has a very
strong surface, without any cracks, pre-
venting the ingress of batch dust through
the insulation. Workers can step over the
crown, if needed, and the coating is very
suitable for any type of cleaning.

After finishing the
insulation on all three
crown sections, it was
found that the surface
temperature was very
low, about 90-95 C.
It was calculated that
heat losses from the
crown have been
reduced from 2500
W/m? in the previous
campaign to 1000
W/m?®. This heat loss
reduction helped cut fuel consumption by
1.5%. Vetrobalsamo will save 1950
nm*/m*year of gas, and for a crown with
78m* area - 152,100 nm*/m¥year worth
about 27000 euros. There will be also a
corresponding saving of oxygen.

It can be expected that the new Lubisol
insulation will reduce the chances for cor-
rosion and will prolong the life of the new
silica crown at Vetrobalsamo. This is very
important because the condensation corro-
sion in the silica crown can limit oxy-fuel
furnace life.

Silica bricks should continue to be used
for building glass furnace crowns, includ-
ing oxy-fuel fired furnaces. Fused alumina
blocks are not justified due to their higher
cost. The positive solution to the silica
crown corrosion problems might offer a
better future for oxy-fuel glass furnaces.
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