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Hydraulic Experiment on Macro-instability in Side-Blown Furnace
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Abstract: Macro-instability phenomenon in side-blown furnace was first identified in this paper, and

occurrence conditions, influencing factors and rules, eliminating measures were studied and analyzed by

hydraulic experiment. The results show that occurrence of macro-instability in side-blown furnace needs to

meet certain conditions, which is mainly related to liquid level above jet nozzle, as well as number and

arrangement of jet nozzles. However, the frequency macro-instability is irrelevant to nozzle height, liquid

level, air flow and nozzle diameter, number and arrangement of jet nozzles. Macro-instability phenomenon

in side-blown furnace can be avoided or eliminated by adopting certain measures which can be used as

reference for side-blown furnace design and operation.

Key words: hydraulic experiment; side-blown furnace; macro-instability
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Table 1 Structural parameters

of model and prototype

RgE| JEL A A

AR AL H i R 1:1 1:2
R g7 P 4 [ mm 1200 600
YRI5 B /mm 920 460
AR 5 & /mm 500 250
AR 1 TR AR/ mm? 314 78.5

X0 v BB SR AL vt PAY o R AR 5 TR
o 55 SR B SE BRI IR SR . S BORIRAE S 8L
mr.

JE RS 8 700 kg/m' 5N, B BE 1. 25 kg/m' ;
O, % 1. 43 kg/m’ s RIKTHE 0. 71 kg/m’ s 4k
Jia 80 m’/h,
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Fig. 1 Real facilities and Schematic JE 2B R HA N vk T AR SR sh i A, K] 3 SR SR TR Nk
diagram of experiment facility WA TR G KR I TR A A R R A
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Fig. 2 Macro-instability phenomenon in circular side-blown(0. 5 period)
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Fig. 3 Macro-instability phenomenon in rectangular side-blown (0. 5 period)
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Fig. 4 Normal injection process without macro-instability phenomenon
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Table 2 Experimental data in different nozzle height under same gas flow

N N N EMAREE R S
WEAR B BE o /mm W T 7 B He /mm WEHE LA 38 5 (Hy = Hy — Hy) /mm -
Yes/No i 4% Hz

125 335 210 Yes 1.2
250 460 210 Yes 1.2
375 585 210 Yes 1.2
125 460 335 Yes 1.2
250 460 210 Yes 1.2
375 460 95 No /

®3 HEASKREZFHTAREASERRER

Table 3 Experimental data in different liquid level under same gas flow

N N N TR RE LS
R H fmm Y 5 ) H /mm WS DAL 3 T 85 (Hy = H, — H)) /mm =
Yes/No i 4% Hz

250 380 130 No /
250 385 135 No /
250 390 140 No /
250 395 145 Yes 1.2
250 400 150 Yes 1.2
250 430 180 Yes 1.2
250 460 210 Yes 1.2
250 490 240 Yes 1.2
250 520 270 Yes 1.2
250 550 300 Yes 1.2
250 555 305 No /
250 560 310 No /
250 565 315 No /
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Table 4 Experimental data in different air flow
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Fig. 5 Schematic diagram of number and arrangement of jet nozzles
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Table 5 Experimental results in different

number and arrangement of jet nozzles

Case WEAG it 5 HE A 7 X FEMATEARS
Bt WS E/mm A7 Yes/No  HiA/[Hz
(@) 1 250 0 Yes 1.2
125 45
© 2 250 0 Mo /
0
® 2 250 90 No /
0
@ 2 250 180 Yes 1.2
0
® 3 250 90 No /
180
0
© 4 250 %0 No /
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Fig. 6 Normal injection process without macro-instability phenomenon

Fig. 7
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“Left-right sloshing” macro-instability phenomenon in the side-blown furnace
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Fig. 8

“Center-tearing” macro-instability phenomenon in the side-blown furnace

B9 MRPA“BIERIEEUAREAR

“Forward-backward sloshing” macro-instability phenomenon in the side-blown furnace

Fig. 9
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