Approaches to Fuel saving
&
Glass Quality improvements

Legacy of 100 years

AGC AGc cERAMICS CO, LTD.



Approaches to

1) Fuel saving

2) Glass quality improvement

Refractorv Simulation service

Furnace engineering

Knowledge and Experience

AGC AGCc CERAMICS CO, LTD.




Key Device -1 for Fuel saving

Hyper Regenerator System
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Hyper Regenerator System

Prevention of unbalanced air-flow & gas-flow
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Hyper Regenerator System

Prevention of checker clogging
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Hyper Regenerator System

B Double pass structure

B Prevention of unbalanced air-flow and gas-
flow

B Prevention of checker clogging
B Optimum material selection
and

Proper checker design for efficient heat
exchange
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Key Device -2 for Fuel saving

THERMOTECT

High thermal insulating castable
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Features of THERMOTECT

I mmmmm——————
A 1.High thermal resistance

A Applicable over 16003

A 2.High thermal insulation properties
A Equivalent efficiency to conventional insulation brick

A 3.Low shrinkage

A Linear shrinkage after heating at 16003 hardly changes

A 4.Easy on-site installation

A Either castable or Pre-cast block

A 5.Perfect prevention of gas leakage
A Reduction of the amount of the fuel used

A 6.Human body-friendly

A Non Refractory Ceramic Fiber (RCF) 8
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Applications of Thermotect

Port

Melter

Superstructure

Regenerator Housing
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Result of Energy saving

Fuel Consumption record

~
0)
~
(b}
. * .
g ¢ o
L 2
@
5
S 8-15% Lower
p
c
)
0 50 100 150 200 250 300

Pull rate [ton/day 10

AGC AGCc CERAMICS CO, LTD.



Result of Energy saving

Earth Saving
2[_!20
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Brand - New
High Performance
Regenerator System
And Glass Melter

S—

AGCC Brand-New Hyper Regenerator System
got the official subsidy of

the Ministry of the Environment , Japan .
(Carbon dioxide emissions control measures project cost subsidies.)
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Glass quality improvement

Corrosion Mechanism of

Fused Cast Refractories
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Corrosion Mechanism

Temperature
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In temperature increasing, glass load become higher.
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Corrosion Mechanism

Corrosion speed of AZS refractory at laboratory
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Fig. 3 Refractory corrosion rate".

If temperature increases 50C, corrosion speed is more than doub

2) Nishikawa et alDevelopment of Numerical Prediction Model of Refractory
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Corrosion Mechanism
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Corrosion depth become more than double, with each 50
16

AZS (= Al203, ZrO2, Si0O2 fused cast refractory) AGC AGc CERAMICS CO, LTD.




Corrosion Mechanism

To
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Flux line corrosion
of side tank refractory

Temperature distribution of refractory
affects to corrosion speed.
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Corrosion Mechanism

Corrosion speed of AZS refractory at actual furnace
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Fig. 5 Comparison of the calculation results with reference data.

The thickness of side wall become half after 1 year in 1500C.

2) Nishikawa et alDevelopment of Numerical Prediction Model of Refractory
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Corrosion Mechanism

Conclusions

A High temperature is better for glass load,
but sometimes it causes trouble with refractory.

A Corrosion speed of AZS refractory increases more than
double, with each 503 .

A In order to achieve high reliability and long life furnace, it is
Important well-balanced design and operation which are
based on understanding of corrosion mechanism.

and next THI' S CORRODED A.
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Cat scratch

P At the glass manufacturing process, there are
some kind of glass defect which affect the glass
quality.

P AGC has knowledge of defects from an
experience as the glass manufacturer.

P This is the basic study of glass knot which is
c al | GatdScratdmo .
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Cat scratch

Why cat scratch?

GLASS FLOW

_‘\;ﬁs—?/_

CONDENSATIONj

GLASS FLOW

CONDENSATION
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Cat scratch

Typical Types of Cat Scratch

N . ZrO, Type
U Generally from Melter Zirconia or other
U Not so strong
U Multiple knot
0 Low diffusion speed
n . AlL,O; Type
U Generally from WE, FH aluminum or other
0 Strong
U Single knot
U Higher diffusion speed

n . Mixed Type
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Case Study(Mixed Type) Cat scratch
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Typical Knot Pattern

Cat scratch
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How to Minimize Cat scratch

A Minimize the staghant
1. Good design
2. Keep temperature
3. Freeze the stagnant

AGC AGCc CERAMICS CO, LTD.



