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Modeling of Gas and Liquid Flow in Two Dimensional Packed Bed
and Analysis of Dropping Zone in Blast Furnace

Masahiro Martsu-ura and Yotaro Ouno

Synopsis : A mathematical model of liquid dropping flow in a two-dimensional packed bed was developed, in which distribution
of liquid generating points, wall and impermeable region have been considered. The model was combined with the gas
flow model in order to analyze the phenomena in the dropping zone in a blast furnace.

The influence of gas and liquid flow rate on the liquid flow was examined through cold model experiments and the
simulation results were validated by the experimental results.

On the basis of the simulation, liquid flow distribution in the blast furnace becomes uniform through dropping to the
furnace bottom. Flooding tends to occur just below the cohesive layer.

Key words : blast furnace; dropping zone; flooding; gas flow ; ironmaking; liquid flow ; mathematical model; packed bed;
simulation.
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Fig. 2. Influence of gas velocity, Ug, and liquid
velocity, U,, on F, H; and (AU,/AH,).
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Fig. 3. Comparison of observed data'® and calcu-
lated results on the flooding diagram
proposed by Fukutake ef.al.®.

—Is 1 T T 1 T T
KIS .
ua L 4
e i
° o difpdp
é 0.15
21011 0.12 |
5 .09
& L 4
@ o Water
& a Ag.sol.of CaCl2 |
@ ® Ag. sol. of glycerol
g a Ag. sol. of ZnCl2
5 10‘2 1 1 1 1 1
10 10° 10 10°
FERY 1 2
. : s . 4 u(-e)( 8
Dimensionless irrigation density (op,’g’) —‘—d:?'(cosz)

Fig. 4. Comparison of observed data'® and calcu-
lated results on the proposed flooding dia-
gram.
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Fig. 5. Schematic diagram of experimental appara-
tus and an example of liquid flow pattern
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Fig. 6. Effect of gas and liquid flow rate on liquid
distribution in receivers.
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Fig. 7. Calculated distribution of liquid dropping
flow in the experimental apparatus.
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Fig. 8. Comparison of measured and calculated lig-
uid distribution in receivers.

Ty, BFHTHOMIENTSE 2 LH2 615,
4. BFRETHENOHFETIVOEA

4.1 EBERIT~REZEFREEH

AREF NV EIFRFCEAT L CBELTERELICERY
Fig. 9 iR ¥. Wk ($8k, X3 2) ORLERETH 5B HOD
B - BRIEELRTTHY, TEBOEEL LT, =
— 2 AR, ERRL RS LBEYELLLELONS,
ESMIXEOWIRIEIR, MFHER, FRARCHEL,
INHHHEA L TIRED R L 2,

FHESMEE LT, 2—2 2DKARIX50mm, BRAR$K120.7,

Furnace profile Flow network
= Cohesive zone profile —

Lo/Lc distribution
Coke diameter | Dispersion factors
Voidage d o P, a

Liquid properties —! Liquid hold up ’
A

Drop diameter,
Stagnancy factor,
Density, Viscosity,
Surface tension

Liquid flow
distribution

L Temperature distribution

Gas flow distribution

Fig. 9. Factors considered in the calculation of lig-
uid dropping flow in a blast furnace.
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