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Improved crown insulation:
cold or hot application?

S LUTSKANOV ARGUES THAT THE EFFICIENCY OF FURNACE CROWN
INSULATION CAN AND SHOULD BE FURTHER IMPROVED FOR FUEL SAVINGS

ubisol Engineering has 20 years experience in the

field of thermal insulation and hermetic sealing of

glass furnace silica crowns. As a result of its own

studies the company can verify the latest trends
among the leading glass companies, that the efficiency of
the crown insulation can and should be further improved.
This became possible for Lubisol after it discovered and
started production of a new, very light and very efficient
insulating material — Lubisol #2-SL Super Light — which
proved to be most suitable for glass furnace crown
insulation.

The Lubisol package for the insulation of silica
crowns was applied on more than 100 glass furnaces
around the world. This application was done on various
types of glass furnaces with Lubisol Engineering
supplying the crown insulation design and the application
technology. Every time we had to answer an important
question and to give a recommendation to clients: cold
or hot application?

This insulation package has been offered with a e . . h
flexible approach. It proved to be suitable for application COLD APPLICATION OF LUBISOL SUPER LIGHT INSULATION ON A 180 M2 CONTAINER FURNACE IN TURKEY

on a cold crown before heating-up

Q = 1259 [W/sq.ml= 399 [Btu/sq.ft.hour] or on a hot crown during or after
heating-up of the glass furnace.
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t«=-30C-86F tc= 125 C= 256 F COLD APPLICATION

The advantages of cold application

are lower labour and material costs,

and easy application. When the

application is on a cold crown there

. is no need to use temporary blanket
- 1258 C=2296°F insulation. The labour costs for a

Y = 1283 C=2342 F cold application are much lower and
. application is easy.

The disadvantages of cold
application are that there is a
possibility of rat-hole formation due
[ 0 0 to loose joi i

- = joint or cracks appearing
r = 1483 C=2702 F during the building or heating-up of
the crown. If a glass company has

[} (1] its own previous good experience
tf = 1580 C=287%% F in cold application with no serious
problems of rat-hole formation, the
R = 9508 [mnl Heat Loss Calculations better choice is cold application.
Crown — 180 m? container glass, 2008
HOT APPLICATION
g‘ i g“'ca.f"own 400 mm When talking of hot application, we
Sg : Li;yhflslitl:i?:amiggjlration ;g mm usually mean starting at 800-850°C
S4 — Lubisol #2-SL A (1472-1562°F) furnace temperature
S5 — Lubisol #3 — CP 30 mm when the silica has almost fully
expanded. We start at 8560°C after
HEAT LOSSES AND TEMPERATURES IN A TYPICAL CONTAINER GLASS CROWN - COLD APPLICATION the temporary blanket insulation has
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[image: image2.jpg]been removed with an inspection of the
crown for any cracks formed during
heating up. These cracks are filled with
dry silica mortar by brushing, followed by
a 'seal washing’ with water of the whole
crown. The purpose of this washing is to
convert the dry mortar inside the cracks
into wet mortar ‘slurry’ for hermetic
sealing of the crown.

HERMETIC SEALING

It is strongly recommended to cover the

silica crown with a layer of Si-Seal kit, as

part of the crown insulation, when:

® the furnace has oxy-fuel firing

B melting special glasses such as
borosilicate, sodium silicate, lead TV
glass, opal glass etc.

B the silica crown bricks are left for a
second campaign

B the client wants to have better
protection against rat-holes; the
application of 30 mm Si-Seal kit will
reduce the chances for rat-hole
formation during the full furnace
campaign.

REDUCING HEAT LOSSES

The heat loss from a silica crown with
3-4 layers of light silica brick insulation
is about 1800-2000 W/m?2. A further
increase in the thickness of this type of
insulation gives no further advantage
because of the rising conductivity of the
material at higher temperatures. A better
solution is to combine light silica with
more efficient insulating materials.
Lubisol's standard insulation package
for a new crown incorporates one layer of
15 mm dry silica mortar, followed by one
layer of 64 mm light silica brick, one layer
of 114 mm Lubisol #2-SL Super Light and
30 mm Lubisol #3 Covering Cement.
This package is suitable for cold or hot
application. The first layer of 15 mm
dry silica mortar is applied to allow
independent movement of the crown and
insulation by expansion during heating up.
This better insulation helps to reduce
heat loss from the crown down to 1100
W/m2, bringing additional energy savings
of 900 W/m2 and fuel savings of 1260
m3 natural gas for 1 m2 crown area per
year. The cost of the saved fuel is €400
per m2/year and for a mid-size furnace
with 100 m2 crown it is about €40,000
per year.

LONG-TERM BENEFITS
Customer observations over a long
period of time on a large number of
furnaces have indicated that the
upgraded crown insulation leads to big
fuel savings and long service life of the
crown without rat-holes.

The main advantage of the insulation
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package is the very low specific weight and high
efficiency of the new Lubisol #2-SL special insulating
material, having a specific gravity of only 0.33
kg/dm3 and a thermal conductivity of 0.08 W/mK.
This contributes to reducing the thickness, the total
amount and cost of the insulation materials needed.
The cost of this package based on efficiency
is lower than the price of conventional crown
insulation, so Lubisol is able to offer very light and
highly efficient crown insulation at a competitive
low price with a return on investment in less than
one year. In a rather small thickness of only 223
mm, it is very suitable for the insulation of all types
of glass furnaces, especially for the large span and
large area container and float glass furnace crowns.
By reducing heat loss and fuel consumption in
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the glass industry, Lubisol is making
a small contribution to environmental
protection against climate change. ®
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