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Theoretical Analysis and Cold Model Experiment on Burden Flow

in Blast Furnace

Mamoru KUWABARA, Kouichi ISOBE, Keisuke MIO and Iwao MUCHI

Synopsis :

The characteristics of burden flow in blast furnace is discussed based on both theoretical analyses and
observations in two types of cold model experiments with gas blowing. Sublimation of dry ice particles is
utilized in the experiments to simulate coke combustion before tuyeres or the volume reduction of cohesive
layers in blast furnace.

Experimentally observed profile of deadman, which is formed just behind the raceway, is shown to be in
good agreement with a slip line calculated for the passive stress state. Theoretical height of the deadman
is increased by decreased angle of internal friction and increased angle of wall friction.

The burden flow in the shaft is approximately described by a potential flow theory taking account of the
volume change of burden. Below the lower end of the shaft, however, the viscous flow analysis gives more
realistic flow field presumably due to the prevailing passive stress state.

Key words : blast furnace ; burden flow ; stress ; deadman ; model experiment ; visualization ; theoretical
analysis.
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Fig. 1. Effect of flow rate of nitrogen gas on the
rate of sublimation of dry ice particles.
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Fig. 3. Profiles of half-round acrylic models used
in experiment (I).
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Fig. 4. Experimental apparatus (II).
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Fg:ﬁ;‘@%%(ﬁiéﬂ’ (m%/s)
£ ENIERE (m/s?)
Gy: WADE&i#E (kg/m?(bed)-s)
LA OB#E (m)
Mco, : iKBEHT A D 55f-& (kg/mol)
P:It} (Pa)
r BFEHMOHEE (m)
R:uldhh o8 TORM (m)
R, : 5AEH (=8.314) (J/mol-K)
T,: 7 2B (K)
Tyo: F74 714 205 ¥ mE (K)

ﬁf@l_ (m/s)
ch V,: 3= 2 A EFHDEATHE (m3(bed))
S, SLHOWHE (—)
y: EEE & T DO AE (rad)
AH,,,:?#%O)I‘/ g V¥ —24L (J/kg)

2R (—)
0 BE & MBI O AR (rad)
u BRI (Pars)
Mw ' (E(rﬂ)w/a,)) (V)
p: B (kg/m?)

m?/kg)

po: W SHHE (kg/m*(bed))

o r: EEHBLOHAWIES (Pa)
¢ KT KR (—)
B b NEDI X OBEH RS (rad)
(GRZF) g: WA, in: AO, [:#5MA, out: HO,
o PAERAE, s KT, w: BE
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