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Abstract — Characteristics of overall heat transfer were investigated in a three-phase slurry bubble column with rela-
tively low surface tension media, which has been frequently encountered in the fields of industry. The heat transfer phe-
nomena was examined in the system which was composed of a coaxial vertical heater and a proper of bubble column.
The heat transfer coefficient was estimated from the measured mean value of temperature difference between the heater
surface and the column proper at the steady state condition. Effects of gas velocity (Uy;), solid fraction in the slurry
phase (Cg) and surface tension (o) of continuous liquid media on the overall heat transfer coefficient (h) in the bubble
column were determined. The mean value of temperature difference was estimated from the data of temperature differ-
ence fluctuations with a variation of time. The amplitude and mean value of temperature difference fluctuations with
respect to the elasped time appeared to decrease with decreasing the surface tension of liquid phase. The overall heat
transfer coefficient between the immersed heated and the bubble column increased with an increase in the gas velocity
or solid fraction in the slurry phase, but it decreased with an increase in the surface tension of continuous liquid media.
The overall heat coefficient in the slurry bubble column with relatively low surface tension media was well correlated in
term of operating variables and dimensionless groups within this experimental conditions.

Key words : Surface Tension, Three-phase Slurry, Bubble Column, Heat Transfer Coefficient, Vertical Heater, Temperature
Fluctuations
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Table 1. Physical properties of liquid phase
Liquid Medium e 10° (Pa.s) k, x 103 (W/m'K) G, x 103 (N/m) p, (kg/m3)
Water 0.960 609.12 72.75 1000
Mixture of water & Ethanol (2 wt%) 0.952 600.16 65.18 999.5
Mixture of water & Ethanol (3 wt%) 0.948 595.68 60.92 999.0
Mixture of water & Ethanol (5 wt%) 0.940 586.71 55.73 998.0
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Fig. 3. Effects of gas velocity on the heat transfer coefficient in three

phase slurry bubble columns with relatively low surface ten-
sion media.
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