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Development of Reheating Furnace with Waste Gas Jet
Preheating Equipment

Yozo FURUHISA, Jiro YAMASAKI, Akihiro NAKAMA,

Ryuzo OKUNO, and Syozo MINAMI

Synopsis:

Slab reheating furnace with waste gas jet preheating equipment is purposed for reductin of energy
consumption and the improvement of productivity. This paper describes the utilization of this equipment
with special reference to the reduction of energy consumption.

The high heat transfer coeflicient is obtained by gas jet. The Waste gas of furnace is blown on the
charged slabs at a high speed to preheat slabs. As a result, the heat of waste gas is utilized more by
the new equipment than by the conventional furnace. Kawasaki Heavy Industries Ltd. has studied the
heat transfer of gas jet under the conditions of a actual furnace and the application method of gas jet.

This equipment has been applied to No. 1 reheating furnace of new plate mill of Oita Works. Since
January, 1977, the reheating furnace has been operated well without any equipment trouble and has

improved energy consumption.
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Table 1. Calculating heat balance of 280 t/h walking beam furnace.

Full capacity (280 t/h) Half capacity (140 t/h)
Conventional | With preheating] Conventional | With preheating
furnace equipment furnace equipment

Combustion heat 95.2 81.2 53.1 44.2

Heat Sensible heat of fuel 0.1 0.1 — —

out Sensible heat of hot air 16.0 13.7 .9 6.6

mp Oxidation heat of scale 2.6 2.6 1.3 1.3

Total 113.9 97.6 62.3 52.1

Latent heat of slab 56.1 50.5 28.0 25.6

Heat Sensible heat of scale 0.7 0.7 0.4 0.4

output | Sensible heat of waste gas 41.1 34.6 19.6 15.8

Total heat losses 16.0 11.8 14.3 10.3
Fuel consumption (kcal/ kg) 340 290 379 316
Waste gas temperature ) 900 890 780 760
Preheating air temperature (°G) 450 450 400 400

Unit: Geal/h

Jet zone | Preheating zone

Reheating furnace with jet preheating equipment

- === Conventional furnace
1500
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Fig. 9. Temperature curve in precheating zone.
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Table 2. Capital cost comparison.

Conventional furnace With preheating equipment
Heating capacity 280 t/h 280 t/h
Fuel consumption 340 kcal/ kg 290 kcal/ kg
Yen Consumption (Rnllllrlll?érrllg yz(:ls)t Consumption %};ﬁﬂ i)r;g ycec;ls)t
Fuel 13.3/Nms3 21 500 Nm3/h 1716 18 300 Nms/h 1460
Compressed air 1.7/Nms3 105 Nm3/h 1 105 Nms/h 1
Recirculating water 18/m3 680 m3/h 112 680 m3/h 112
Fresh water 52/m3 0.5 m3/h — 1.5 m3/h —
Electric power 10/kWh 800 kWh 48 1540 kWh 92
Total running cost 1877 1 665
Differential running cost 212 million yen/y
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Fig. 10. Optimum length of waste gas jet
preheating equipment.
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Table 3. Specifications of reheating furnace.

Item Specifications

Furnace type Walking beam

Heating capacity 280 t/h

Heating rate 650 kg/m2h

Furnace size 11400 mm width X47 500 mm
length

Fuel Coke oven gas

Fuel consumption
Slab thickness
Slab width

Slab length

Slab heating temp.

290 kcal/ kg

100~300 mm

1 500~3 000 mm

2 600~5 200 mm X 2 rows
1250°C

Table 4. Specifications of jet preheating
equipment.

Item Specifications

250 mm X 1 900 mm X 4 800
mm X2 rows

Slab size and rows

Nozzle dia. and pitch | 60 mm x 480 p
Jet speed and temp. | 75 m/s, 550°C
Preheating time 24 min

Slab temperature 2004-20°C
Zone length 6 200 mm

Table 5. Specifications of booster fan.

Item Specifications
Type Paddle type
Flow rate 3700 m3/ min
Total pressure 300 mmAq
Waste gas temperature 550°C
Motor 420 kW

(6 600V, 60Hz, 6p)
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Fig. 16. Measured slab temperature of waste gas
jet preheating equipment.

Table 6. Operating conditions of heat balance.

Measuring time
Rolling time
Heating capacity
Slab thickness

Slab length and rows

Slab temperature

480 min
347 min (72.3%,)
167t /h
247 mm

1150°C

3631 mm X2 rows

Table 7. Actual heat balance at Qita works.

Heat input Heat output
(Mcal/h) | (kcal/kg) (%) (Mcal/h) | (kcal/kg) l (%)
. ® Latent heat of
@® Combustion heat | 48 884 293 83.0 discharging slab 31196 187 53.0
® Sensible heat - o @ Sensible heat
of fuel 85 of scale 200 1 0.2
® Sensible heat 6022 36 10.2 Sensible heat 20 225 ’ 121 343
of air of waste gas
"@ Latent heat of ® Heat loss for
charging slab 3139 19 5.4 cooling water 4336 26 7.
® Oxidation heat 809 5 1.+ | @ Radiation heat 1356 8 9.3
of scale losses v
@ Other heat losses 1626 10 2.8
Total 58 939 353 100 Total 58 939 353 100

Heat efficiency= % X 100=63.89%
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