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Abstract— Effects of temperature(24-600°C) and gas velocity(0.5-2.0m/s) on the decay constant of axial solid holdup
profile of the splash region have been measured in a gas fluidized bed(0.1 m-i.d., 2.1 m height) equipped with an electric
heater. Sand was used as a bed material. The decay constant of axial solid holdup profile in the splash region decreased
with an increase of the gas velocity. As the temperature increased. the effect of the gas velocity decreased slightly. The de-
cay constant increased with the temperature at a certain gas velocity. The effect of the temperature on the decay constant in-
creased as the gas velocity increased. Based on results of this study and previous studies, a correlation on the decay constant

that considers the effect of temperature was proposed as follows:
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Table 1. Summary of previous studies on the decay constant

Faf Ab ol gl @5e] o sk 301

Authors Experimental apparatus  Bed material

Particle density
[kg/m'] [mm] [mis]

Paricle diameter  Gas velocity

Correlation
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3565 a(U UYD,'"=0.88 4204,
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Fig. 1. Schematic diagram of the experimental apparatus.
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Table 2. Physical properties of bed material
Bed material Apparent density Bulk density Steve size Mean diameter Sphericity of Bed voidage at minimum
€ malera, 3 3 . T .-
[kg/m’] {kg/m’] [mm] [mm] a particle[-] fluidizing condition[-]
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Fig. 2. Minimum fluidizing velocity with bed temperature.
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Fig. 4. Typical axial solid holdup profiles in the fluidized bed.
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Authors Particle plkg/m’] d,[mm)] U, Jm/s] Ulm/s) G fkg/ms|
D, « H[m] s
Li & Kwauk{l] 0.09 = 8.0 FCC 1780 0.058 0.0017 1.30 16
Pyrite cinder 3050 0.056 (10028 1.50 129
Adanez et al[3] 0.1+4.0 Coal 1400 0.35 0.0864 1.0 41.7
0.65 0.2124 14 38.6
Sand 2600 0.18 (1.0448 35,40 54.4, 1001
0.40 0.1362 49, 55 59.0, 97.5
.57 (1.2446 3.5 535
0.72 0.3504 535,57, 62 38, 79.4
Cho et al.[4] 0.1 <53 FCC 1720 0.065 0.0021 1.5-35 10-30
Arena et al.9) 0.12<5.75 Ballotini 2543 0.090 0.0080) 5.0 215-251
0.40 < 1005 0.0080 3.0 92-115
Arena et al.[10] 12 <575 Ballotini 2540 0.089 (10080 30 80-133
Bai et al[11] 0.186 < 8.0 FCC 1545 0.054 0.00132 2.43-523 60-120
0.14 < 100
Chot et al{12] 0.1x2.4 Sand 2598 0.247 0.0090 0.81-2.8 0.005-7.8
Choi et al[13] 0.05«<3.8 Silica gel 1000 0.046 0.0013 0.3-0.5 0.12-1.70
Hartge et al[14] 0.4<7.8 Quartz sand 2630 0.056 0.0024 49 118
Horio et al.[15] (.05 x 2,79 FCC 1000 0.060 0.0011 1.2 13.6
Kato et alflo] 0.066< 3.0 FCC 1700 0.061 0.0018 4.0 113-149
Kato et al.[17] 0.15% 3.0 FCC 1770 0.074 0.0028 1.4-1.6 1.9-3.6
Li et al[1¥] 0.09%10.0 FCC 929.5 0.054 1L.0008 1.52-2.10 14.3-24.1
Werther ct al.[19] 0.4<9.0 Sand 2600 0.130 0.02 3.1-5.0 31-70
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Fig. 8. Comparison between measured and calculated values of de-

cay constants by means of the correlation of this study.
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