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Thermal insulation
and hot repairs

Professor S
Lutskanov* details
some new materials

for silica crowns.

ubisol Engineering specialises

in the thermal insulation and

hot repair of glass furnace silica

crowns. The company produces

special refractory materials for
the glass industry, together with applica-
tion technology and consultations to
improve furnace crown design. The main
goal is to help glass producers to apply
crown insulation with maximum thermal
efficiency, leading to reduced heat losses
and fuel savings. The company also offers
safety solutions for protection against cor-
rosion and rat-holes.

Lubisol has introduced a hermetic seal-
ing kit, Si-Seal, which has a strong and
durable bond with the silica crown brick
up to temperatures of 1620 C, and a coef-
ficient of expansion equal to silica.
Corrosion can be reduced or completely
halted if the crown is hermetically sealed
with a refractory kit bonded with the silica.
This prevents hot flue gases passing
through any loose joints or cracks.

Crown corrosion usually starts with the
movement of hot gases through small,
thin, almost invisible joins and cracks.
This is the initial stage of condensation
corrosion. The best corrosion protection
for the crown is to prevent and completely

Heat Loss Calculations

S1 - Silica crown

S2 - Lubisol Si-Seal kit

S3 - Light silica brick insulation
S4 - Lubisol #2-SL insulation
S5 - Lubisol Cover Coat

~ Fig 2. Expansion joint in a new crown
sealed with Si-Seal kit, covered with 30mm
silica plates for hermetic sealing.

stop this movement of gases, and this is
confirmed by Lubisol’s field testing and
observations on several crowns over the
past six years.

The kit is usually applied in a layer of
20-30 mm over the whole surface of the
new silica crowns to hermetically seal and
protect against rat-holes. Application is
simple and is done by trawling squares of
700/700 mm with 8 mm dilatation joints
(see fig I). The Si-Seal kit is also used for
sealing the expansion joints (see fig 2).

This hermetic sealing protection is
especially important for furnaces melting
boro-silicate, television and sodium sili-
cate glass, where corrosion of the crown
limits the life of the furnace. Glass produc-
ers, including companies operating oxy-
fuel fired glass furnaces, have reported
encouraging results; crowns sealed with
the Si-Seal kit have had no rat-hole prob-
lems for six years. This period is long
enough for Lubisol to forecast that there
are unlikely to be any corrosion problems
until the end of the furnace cam-
paign.

The Si-Seal kit has also been
used for the hot repair of silica
crowns. Hot repair is carried out by
applying thin  silica plates
(230/14/30 mm) with the Si-Seal
kit over the rat-holes. The crown
bricks, silica plates and kit are
bonded together in a composite
structure. The thickness of the sili-
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ca crown can be increased as need-
ed at any time in any corroded area.
When a layer of Si-Seal hermetic
sealing kit has been applied over a

<« Fig 3. Heat losses and tempera-
ture distribution in a new silica
crown sealed and insulated with
Lubisol materials.
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~ Fig 1. A new silica crown covered with a
layer of 30mm Si-Seal kit with 10mm dilata-
tion joints.

rat-hole, corrosion in this area is complete-
ly stopped. Hot repair is only done once
and no new corrosion occurs in the same
area. No further repairs are needed for sev-
eral years and the service life of the silica
crown is significantly increased.

Lubisol has monitored the results of
hot repairs of both small and large rat-
holes by regularly measuring the cold face
temperature above the repaired rat-holes.
Results have shown no increase in temper-
ature and no new corrosion for a period of
six years after the repair.

The Si-Seal kit lasts for around five
years, enabling glass companies to keep a
small amount in stock for a quick response
to any future problems.

Efficient crown insulation
Lubisol has also developed a range of light
crown insulation materials suitable for
working temperatures of 1400-1500 C.
Lubisol #2-SL (Super Light) has a specific
density of 0.33 kg/dm® and a low thermal
conductivity. The material is supplied as a
ready-to-use wet mix, and is applied on
large areas by light ramming. The higher
insulating quality of this material reduces
the insulation thickness that is needed; for
example, one layer of Lubisol #2-SL can
replace two or three layers of silica brick
insulation.

The original Lubisol crown design
comprises of one layer of 20-30 mm Si-
Seal kit for protection against rat-holes,
one layer of 64 mm light silica brick insu-
lation, one layer of Lubisol #2-SL insula-
tion and a top coat with 25 mm Lubisol #3
covering cement. This combination of
materials can reduce heat losses from 6000
W/m?* down to 800-900 W/m?, giving fuel
savings and reducing rat-hole problems for
around 10 years. Fig 3 shows the heat loss-
es and temperature distribution of this

crown design. Gla s
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