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Abstract: This research investigated the effects of regulating airflow rates into the reactor chamber of a
direct-fired iron ore blast furnace equipped with an air preheater. The primary objectives were to
enhance smelting efficiency while concurrently reducing fuel consumption. The experiments were
centered on two critical variables: (1) the frequency of electric current supplied to the air supply device,
which varied between 10 and 50 Hz, (2) the air delivery pattern, which was adjusted through two
settings of the butterfly valve. The analysis of variance conducted on the collected data indicated that
both factors significantly impacted the air velocity at the air holes of the blast furnace reactor layer
(p < 0.001). The findings derived from practical smelting applications demonstrated that optimal
operating conditions varied across different phases. During the furnace preheating phase, a frequency of
40 Hz with the standard temperature air inlet throttle at level 3 and the air preheater throttle closed at
level 0 yielded the best results. In the smelting phase at 1,200 °C, an optimal frequency of 20 Hz was
achieved by setting the standard temperature air inlet throttle to level 1 and the air preheater throttle to
level 3, ensuring proper air mixing with a higher oxygen concentration. By effectively managing these
variables, the research demonstrated significant improvements in combustion efficiency, thereby
enhancing the reduction process. This approach resulted in an average yield of 25.55% mild steel and a

notable reduction in the fuel consumption ratio from 3:1 to 2:1.
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45 2,700 8.699 6.006 8.571 8.205
50 2,900 8.289 7.485 8.936 8.968
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35 12 5.61608 C
30 12 5.07117 C
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20 12 3.56867 E
15 12 2.26367 F
10 12 1.69908 F
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(hold) (hold) (hold) (hold)
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15 900 1.976 1.659 2.106 1.742
20 1,200 2.582 2.003 2.599 2.255
25 1,500 3.085 2.656 3.305 3.268
30 1,800 3.780 2.474 4.278 3.506
35 2,100 4.429 3.309 4.821 4574
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