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Liquid Holdup and Electric Resistivity in an Irrigated Packed Bed

Mingkai N, Tomohiro Axivama, Reijiro Takauasur and Jun-ichivo Yac

Synopsis : Liquid holdup and electric resistivity in an irrigated packed bed for scrap melting with a high-frequency induction
furnace was examined by using model experiments. In the measurement of liquid holdups, the contact angle between
liquid and particles in the packed bed was controlled above 90°, and the inner wall of the packed bed was lined with
a sheet of regularly arranged hemispherical convexity for eliminating wall effect. In the measurement of electric
resistivity, molten wood’s metal was irrigated to packed beds of graphite or iron particles. As the results, two empirical
formulate were obtained as follows;

For static and dynamic holdups

Euns= 0.181 Cpm~0.458 Gamvo.ozm’ ELa= 158 X 105Rem0.268 Cpm—Z.IGGam—D.EZS

For electric resistivity

= 1/ e&s 61) 1__;]*“-819[ €s <£ -1 )]—0.243
pe=192| (L E) 4 2 N~ rexp( St
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Fig. 3. Radial distribution of voidage in a
packed bed with/without hemispherical
lining .
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a) No hemispherical lining

Q=3.333x10"'m’/s

b) Hemispherical lining
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Fig. 4. Radial distribution of liquid flow rate in
the outlet with/without hemispherical lin-
mg.

Table 1. Physical properties of liquids (30
~45mass%CaCl,+0.00bmass%
Rhodamine B) and Wood’s metal used
in the experiments.

Concentration (mass%) | 30 35 40 a5 | Woods | Metal | siag

Contact angle (Degree) 103.3 109.1 1167 | 121.0 120 125 105

Surface tension (N/m) 0.0866 | 0.0901 | 0.0931 | 0.0967 0.44 11 0.47
Viscosity (Pa-s) 0.0037 | 0.0060 | 0.0098 | 0.0179 | 0.002 0.005 0.3
Density (kg/m®) 1286 1334 1390 1440 9680 6600 | 2500
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Fig. 5. Schematic diagram of experimental appa-
ratus for measurement of electric resis-
tivity.
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Fig. 6. Experimental results of static holdup,
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Fig. 7. Effect of the contact angle on liquid
holdups.
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