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Additional vews of Edlipse AutoRecupe SER burners showing valving for pulse firing.
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Figure 4: Fuel savings compared with cold air burners
and recuperators
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Table 1 : Specification of ceramic ball regenerative

material
Material Alumina (AL203 : more than 99.7%)
Bulk density of balls Approx.2160 kg/m3
Specific heat 0.245 (at 420 'C) Btu/Ib.F
Specific heat 0.294 (at 1,340 'C) Btu/Ib.F
Specific heat 0.302 (at 1880 'C) Btu/Ib.F

Thermal conductivity

3.0 (at 200 'C)

Btu-in/ft2.hr.F

Thermal conductivity

5.8 (at 600 'C)

Btu-in/ft2.hr.F

Thermal conductivity

8.7 (at 1,000 'C)

Btu-in/ft2.hr.F

Thermal conductivity

11.6 (at 1400 'C)

Btu-in/ft2.hr.F

Average diameter of ball

(13 - 15) average 14

mm

Nominal diameter

13 (1/2)

mm (inch)

Ball room size

700 W x 1250 L x 510H

mm

IE Royal Institute of Technology ,Stockholm
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Table 2 : Measurements results of the three studied cases

Measured parameter Values Unit
Cycle time 50 60 70 | [s]
Furnace wall temperature 970 950 1000 | [CO]
Flue gases temperature inlet, Tgi 1070.4| 1058 | 1100.8 | [CO]
Flue gases temperature outlet, Tgo 286.8 | 279.8 305.1 | [CO]
Combustion air temperature outlet, Tao 962.5 939 1006 | [CO]
Combustion air temperature inlet, Tai 95.8 90.9 95.7 | [CO]
Fuel flow rate, (instantameous) 194.8| 195.1 195.6 | [L/hr]
Firing rate, (instantameous) 2145 | 2148 2154 | KW
Fuel flow rate (average) 171.5| 1674 178.2 | [L/hr]
Air flow rate, ma 2520 | 2518 2521 | [Nm3/hr]
Actual O2 content in flue gas 6 6 6 |[%]

N Royal Institute of Technology ,Stockholm
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Fig.3 5Schematic diagram of the newly developed
regenerative burner
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Recuperator (20~30%)
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Table 1 List of regenerative burner applications in NKK

Burner Fuel cut Wlx cut
Name Y aar Application

umnits Ay ATl A
Fukuvama 1HOT No 3 Continuous Slab Eeheating Furnace 1996 Full T8 25 204 20
KEeihin Electric Furnace Ladle Heater 1954 Full 2 36 29 -
Eethin Seamless Pipe Continuons Eeheating Furnace 1997 Full &l 44 36 52
Fukuvama Plate 211l Mo ]l Bateh-tvpe Feheating Fuuimace 1998 Full 12 40 111 a0
Fukuyama Ne.3 CAL-ET 1999 Full 176 32 21 35
Eeihin Plate Mill No.1 Contmmous Slab Eeheating Furnace 1999 Partial 1& 13 212 il
Fukuyama 1HOT Xo.2? Continnons lab Eeheating Furnace 2000 Full T& 23 204 20
Fukuvama Plate 211l Wo 3 Batch-tvpe Feheating Fumace 2000 Parfial & 37 3l 53
Eeaihin Ingot Soaking Furnace 2000 Full 4 23 14 62
Fukuyama Plate Mill No.l Contmueous Slab Eeheating Furnace 2001 Partial k1 o 65 44
Fukwyama Plate Mill No.2 Contmuous Slab Reheating Furnace 2001 Partial 30 g & 44

fian: NKK



U

9

e0.

1514 Regenerative Burner Tuissine

Application of Regenerative Burner in Japaﬂ
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