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Cold Model Study to Evaluate the Critical Condition for
Channelling Phenomena in Bottom Blowing
Tsuyoshi KAI, Kazuo OxOWIRA, Mitsuo HicucHr, and Masazumi HIRATL
Synopsis :

Cold model experiments have been made to clarify critical conditions for the occurrence of channelling
in bottom blowing. Also, factors controlling the quantity of spitting have been examined by using water
and ethyl alcohol as cold bath. Critical bath depth (H¢) at which channelling took place was determin—
ed by a weight measuring technique as H¥** and visual observation as Hg".

Statistical analysis of these data indicates that the critical bath depth[normalized by inner dia. of nozzle
(D)] and the quantity of spitting (W) are expressed, respectively, by ;

HE°®/D=5.07(F )3,

We= 1015.071( F', )3.83( L, /D) -8.95( 4 H / D) ~8.43]4/¢ —0.308, -

where F'.p=(pg0%)/(p,D-g), v: avarage velocity of gas injected into bath (cm/s), g : accéleration of
gravity (cm/s?), pg: density of gas, p,: density of bath (g/em?®), L,: bath depth (cm), 4H: distance
between the static surface of bath and sponge (cm), We=pgD-v?/¢, and ¢ is the surface tension of bath
(dyn/cm). On the basis of these results, bottom blowing condition suited for an LD converter with bottom

blowing is discussed.
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Table 1. Test conditions.
Dia. oErw&Z)Zle 4. 7. 1
Gas flow rate ~
(Nm¥Hr) 20 ~60
Liquid H,0 | C;H;OH
Density of bath 1 0.79
Surface tension
(dyne/cm) 72.8 223
V's°°s(';g) 1002 | 119
- - Gas flow rsat:
60NM¥ Hr
Fig. 1. Experimental apparatus for measurement %@&g;)ﬂmﬂMm
of critical bath depth where channelling occurs. o N a: aH= g0mm
® x| X:AH= 600mm
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Fig. 2. Influence of distance between sponge and
bath level on spitting.
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Fig. 3. Relationship between critical bath depth
for channeling, normarized by nozzle inner di—
ameter and Weber’s number.

ogDvt/c Fp BT, BIE7 v — FEF p=pgv?/(p1- D-
g LoBARL LTEEL, Fig. 3, 4 iRl
K& =F AT A2 VB TORBERIIF T, &
D IS BETE, WThoBkEd From 1/3 Fick
B35 & EXBE bt inoTe.

— 101 —



1966

% & M % 68 &£ (1982) #x¢l4s

.
w
10 h 4
T
@
% AW t 20kd
? sifre |° °
° £
s b
TR
% Dia ot Nozzte |, g [y
HI,O Mes. {g)|aje
Air |Obs.|ololoO
1 C,H,I—OH Mes. ®|® ||
Aie Qbs. @lo
107 500 107 5000 10'

Fro=Pg:v'/ (p4D @)

Fig. 4. Relationship between critical bath depth
for channeling, normalized by nozzle inner di-
ameter, and modified Froude’s number.
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Table 2. Statistical analysis of factors controlling weights of spitting.
Factors Multiple ]
ar:lysi Lo | AH |Fep FeL,| We | Re Lo/ DAH/Dlintercept oc:;;?latim F value
i '2®Z§3 O-Cg? 5.930 0.311 12. 070
2 —‘-(579 -3®43° O'CQDGG 12.416 0.443 18. 268
3 “(-D“ '2@279 0.5 | 9.244 0.338 9.645
s ‘®95° -gf’s 0.347 %-513 12.932 0.468 15. 684
5 3%“ : -05”4 ,—°®°45 -5@990 '%)“ 15.516 0.866 133.700
6 3 ‘%SB ‘%)984 ‘%’531 15.067 0.866 167.830
1 3%33 '0@309 -gfﬁ -%35 15.081 0.866 168.236
where Frp = %%B!éz- (D :Dia. of nozzle) We=pg:vz(d’:5urface tension)
Fhfz—zl_v—;u.uzsath depth) Re=pgiv (#: Viscosity)
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Fig. 5. Comparison of experimental value with

calculated value of weight of spitting.
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Fig. 9. Critical bath depth for channeling, normalized by nozzle inner diameter,

vs modified Froude’s number.
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