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Characteristics of gas pressure drop in cross-flow rotating-packed bed

LIU Youzhi, LIU Zhenhe, KANG Rongcan, GUO Yu
(Technology and Research Centre of Shanxi Province for High Gravity Chemical Engineering ,
North University of China, Taiyuan 030051, Shanxi, China)

Abstract: The gas phase pressure drop in the cross-flow rotating packed bed (RPB) is an important factor
in its application and design. The gas phase pressure drop was investigated with air-water system. The
total pressure drop was divided into four stages according to gas flow path—gas inlet pressure drop.
rotating packed bed pressure drop, transformation of kinetic energy in gas collector and gas outlet pressure
drop. The total pressure drop was measured and correlated with experimental values. The simulation result
from the model coincide with experimental measurements. The experimental data showed that the total
pressure drop of the cross-flow RPB was influenced by rotating speed, gas flow rate and liquid flow
rate. The total pressure drop decreased first and then increased with increasing gas flow rate in the case of
low gas flow rate and high rotating speed. In other cases the total pressure drop increased with increasing
gas flow rate. The total pressure drop decreased with increasing rotating speed, and the change was
obvious at a low gas flow rate. The total pressure drop increased with increasing liquid flow rate, and the

change was obvious at a low rotating speed.
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Fig. 1 Structure of cross-flow rotating packed bed
1—gas outlet; 2—strainless wire packing;
3—packing brace; 4-—shaft; 5-—shaft seal;
6—gas inlet; 7—liquid distributor; 8—gas seal;
9—Iliquid outlet; 10—liquid inlet
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Fig. 2 Schematic diagram of experimental setup
1—gas inlet; 2—gas seal; 3—liquid outlet;
4—1liquid inlet; 5—gas outlet; 6—manometer;
7—gas flowmeter; 8—air blower; 9—liquid tank;

10—pump; 11—liquid flowmeter
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Fig. 3 Total pressure drop vs gas flow rate
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