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The furnace No.b for glass-lining
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In the firing process for glass-lining, the furnace temperature control accuracy and
the furnace atmosphere have significant effects upon the glass-lining quality. Thus, the
furnace has changed so far from a heavy oil or gas fired direct heating furnace to an
electric furnace in which a precise temperature control is attained and a clean furnace
atmosphere is obtained without being exposed to any combustion gases.

Nevertheless, the electric furnace has a drawback that a running cost is expensive.
To solve this problem, Shinko Pantec recently developed a high performance furnace
incorporating radiant tubes with a town gas (13 A) combustion recuperator and
introduced it into a firing line at our Harima Plant. As a result, it has been confirmed
that the running cost of the high performance furnace is around one-third of that
required in the conventional electric furnace and that this furnace surpasses the electric
furnace in the furnace temperature control accuracy and the clean furnace atmosphere.
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Table 1 The heating type

of the furnace

Comparison of Furnace Heating Systems

Items to be compared

No.5 furnace with regene
type radiant tube

Electric furnace

Gas fired direct
heating furnace

[Cost effectiveness]
1. Unit cost of energy

2. Exhaust gas or elec-
tric circuit loss

3. Heat radiation, heat
loss to firing base, etc.

4. Heat efficiency

5. Running cost

Gas: 1/3 of electricity

Exhaust gas loss: 15 %

Assumed to be 50 %

42.5%

Ratio to electric furnace:
35%

Electricity:Assumed to be 1

Electric circuit loss: 10 %

Assumed to be 50 %

45 %

Assumed to be 100 %

Gas: 1/3 of electricity

Exhaust gas loss:
70 to 80 %

Assumed to be 50 %

10 to 15%

Ratio to electric furnace:
100 to 150 %

[Quality]
1. Suspended dust

2. Furnace atmosphere

3. Furnace temp. control
accuracy

4. Features

A small quantity of scale
on tubes

Inside of furnace clean by
combustion within tubes

Highly accurate temp. control

Accuracy equal to electric

furnace

-Horizontal direction:
+5C

-Vertical direction:
+10C (Actual temp.)

Radiant heat is strong,
thus speeding up heating
in the firing temp. region.

A great deal of nichrome
scale

No gas generated by heat-
ing with heater

Highly accurate temp.
control
-Horizontal direction:
£ 5C
-Vertical direction:
+10C

Dust folwn up by com-
bustion flame

Products exposed to com-
bustion gases

-Affected by SOx, NOx.
-Glass chipping due to
hydrogen

Uneven temp. occurs in
each section.
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Temperature
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Time —

T1:Time at which the firing of the floor 2 com-
mences

T2:Time at which the firing of the Furnace body 1
commences
(Temperature difference:50 degrees c.)

T3:Time at which the temperatures of the furnace
body 1 and the floor 2 become equal to each other

td : Temperature at the side of the furnace body 1

t6 : Temperature at the side of the floor 2
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Fig. 4 The firing-timing of floor heater
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Time at which the temperatures of the floor 2
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Fig. 5 The off-set of temperature between top and

bottom

6 HELOEET v— b
Fig. 6 The heating-chart of works
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