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Fig.1 Schematic diagram of experimental apparatus
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Table 1 Parameters of particles

Diameter, D, (mm)  Bulk density, p (kg/m°) Internal angle, ¢ (*)

Friction angle

Plexiglass, ¢ () Johnson-net, ¢, (") Mesh-screen, ¢, ()

1.92 802.7 39

11.64 11.7 19.19
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Fig.3 Particle velocity distributions under various gas velocities (Face: Johnson-net)
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Table 2 The critical values of pinning in various apparatuses

Face | 1l 11 \4 \ VI No insert
Cavit Gas velocity (m/s) 0.31 0.30 0.45 0.35 0.34 0.41 0.27
Johnson-net Y Pressure drop (Pa) 838 784 1014 952 885 1023 608
Pinnin Gas velocity (m/s) 0.60 0.78 0.71 0.61 0.66 0.75 0.79
g Pressure drop (Pa) 1380 2129 1942 1585 1664 2096 2177
Cavit Gas velocity (m/s) 0.38 0.40 0.39 0.41 0.34 0.38 0.25
Mesh-screen Y Pressure drop (Pa) 936 1015 943 1023 813 920 587
Pinnin Gas velocity (m/s) 0.46 0.51 0.46 0.49 0.53 0.56 0.61
g Pressure drop (Pa) 1210 1376 1162 1305 1312 1456 1676
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Fig.4 The relation between cavity size and gas velocity
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Table 3 Comparison of calculated data and experimental results for pinning (Pa)

Face | 1 111 \ V VI No insert
Johnsonnet Calculated 1551 2132 2393 2132 2132 2132 2624
Experimental 1380 2129 1942 1585 1664 2096 2177
Mesh-screen Calculated 842 1170 1301 1170 1170 1170 1440
Experimental 1210 1376 1162 1305 1312 1456 1676
Note: 1) Stresses were calculated by Eq.(4).
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Effects of Internals on the Particle Behavior in a Rectangular Moving Bed with Gas Cross-flow
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Abstract: The effects of internals on particle behaviors were investigated in a rectangular moving bed with gas cross-flow by changing
the position and size of internals. Experimental results show that the velocity of particles near upstream face is faster than that of particles
near downstream face in the condition of gas cross-flow. And it is possible that particles move at the same velocity under a certain gas
velocity if an internal is located in a suitable horizontal position. As compared with an apparatus without an internal, location of internal
could suspend the formation of cavity and decrease cavity size while it reduces critical value of pinning. To describe the cavity size and
critical condition of pinning, it is assumed that the particle layer was divided into two virtual channels, whose widths were decided by the
horizontal position of the internal. Using different widths of the two virtual channels, mathematical models for cavity size and critical
condition of pinning were established respectively. The model data agreed with the experimental results.
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