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A Study on a Reduction in Fuel Consumption in Soakihg Pits
— Inverted-L Type Heating Method —

Yooichi Tamura, Kazuo KuNioka, and Yukio Haca

Synopsis:

Conventional ordinary methods of heating steel ingots in soaking pits consist in setting the furnace
temperature at about 1300°C upon charging hot steel ingots into a soaking pit, feeding the fuel at a
maximum flow rate at the early period of heating, and gradually reducing the amount of the fuel
when the furnace temperature has reached a set value. When the steel ingots heated for a definite
period of time have reached the uniform temperature throughout, the soaking process is completed and
they are extracted and rolled. For this reason, large quantities of heat are given off as the sensible
heat of exhaust gas and as heat radiation from the furnace. Thus this situation is not desirable from
the standpoint of energy-saving. To cope with this high fuel price age after the oil shock, the authors
have studied heating methods and developed “the inverted-L type heating method”, a new method
entirely different from conventional heating methods.

This ;method consists in heating steel ingots with the fuel at a minimum definite flow rate requlred
for heat balance until the latent heat of solidification has spread throughout the steel ingots, lncrcasmg
the fuel flow rate just before extraction, and thereby abruptly heating the surface.

The average unit fuel consumption decreased from 183 x 103 kcal/t in 1973 to 111X 103 kcal/t in 1977
when this method was adopted, thus showing a decrease of 349.
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Fig. 1. Relationship-between ingot temperature and
time from casting (by ordinary heating
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Fig. 2. Relationship between fuel consumption
and track time.
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Fig. 3. Relationship between fuel consumption
and pit time.
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Fig. 4. Pit cycle in heating ingots by ordinary
heating practice.
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Fig. 15. The ideal heating practice.
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Fig. 16. Internal temperature distribution at draw-
ing in an inverted “L” heating practice.
(20-ton ingot, track time; 2h30min, pit
time; 3h30 min).
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Fig. 17. The inverted “L” heating pattern.
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Fig. 18. Influence of fuel consumption on slab
conditioning and electric power consu-
© mption.
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: Fig. 20. Comparison of temperature in an ordinary
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heating practice and in an inverted “L

Fig. 19. Influence of pit time on scale loss. heating practice.

Table 1. Characteristics of the inverted “L” heating pattern.

Features Advantages
l. Constant fuel flow rate heating —— — Simple it/fuel ratio setting
|
2. Low fuel flow rate at the carly r- —-=> Uniform distribution of furnace temperature
stage of heating~ — - ~——— -~ — —— H
I -
ro= Reduction of fuel consumption at prolonged pit time
f .
I
~—=> Earlier solidification
|
L
Decrease of sensible heat of exhaust gas
)
3. Short period of high fem- Decrgcse of heat absorbed by furnace body and
, radiated from furnace surface
perature heating
Prolongation of life of furnace body

= Decrease of scale {oss
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Fig. 21. Solidification time at a cross-section of

17.5-ton ingot.
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Table 2.

Ordinary heating practice

Heat balance.

96.6

Heat efficiency

% 100=34.3 9

Heat input Heat output
Ttem x10%kcal/t] o Item % 103kca1/t] %
(1) Heat by fuel combustion 74.3 76.9 | (6) Heat absorbed by ingot 33.1 34.3
(2) Sensible heat of fuel 0.3 | 0.3 | (7) Sensible heat in scale 2.3 { 2.4
(3) Sensible heat of hot air 10.4 | 108 | (8) §Z§Sible heat lost in exhaust | 43 4 | 449
(4) Heat of atomizer 3.1 | 3.2 |(9) Heatradiated from furnace 8.3 8.6
oday
(5) Heat by scale formation 8.5 8.8 (10) I]if;';’ absorbed by furnace 9.5 9.8
Total 96.6 | 100.0 Total 96.6 100.0
[ » L . . 29.2
Inverted “L” heating practice Heat efficiency —m—x 100=43.59,
Heat input Heat output
Item X 10%kcal/t| 9 Item X 10%kcal/t %
(1 Heat by fuel combustion 49.7 74.0 6) Heat absorbed by ingot 29.2 43.4
Y y
(2) Sensible heat of fuel 0.2 0.3 | (7) Sensible heat in scale 1.7 2.5
(3) Sensible heat of hot air 7.5 | 11.2 | (8) ;z;mble heat lost in exhaust | 99 5 | 33 5
(4) Heat of atomizer 2.1 3.1 (9) Heat radiated from furnace 5.5 8.2
. . body . .
(5) Heat by scale formation 7.7 | 11.4 | (10) ge;; absorbed by furnace 8.3 | 12.4
¢ Total 67.2 | 100.0 Total 67.2 | 100.0
200 A fue Kﬁ?’@i%‘ﬁf%?’: Flg' 22 ccﬁﬁﬁ: %1’ %2’ %3
g [~ -s el ] i
3 at three siabbing and beoming milsl  SSILTHED b — L ORSEHREAT (N THE) L5538
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Fig. 22. Fuel consumption per ton of ingots at
slabbing and blooming mills in Fukuya-
ma works.
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