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Investigation on the Flow Resistance in Stratified Particulate Packed Beds

LI Liangxing, WANG Kailin, XIE Wei, ZHANG Shuangbao

(State Key Laboratory of Multiphase Flow in Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To study the characteristics of flow resistances in a stratified debris packed bed after
severe accident in nuclear reactor, the paper reports an experimental study on the pressure drops
of single-/two-phase flow through the vertically and horizontally stratified beds. Three types of
particular beds were designed and constructed with different sizes of glass spheres. Type-1 bed is
a homogeneous bed consisting of single size spheres. While Type-2 bed and Type-3 bed are
stratified beds with the structure of horizontal stratification and vertical stratification,
respectively. Both single- and two-phases flow tests were carried out, and the pressure drops
were measured. The results showed that, for a horizontally stratified bed with larger particles
atop and smaller particles down, the pressure drops in each part of horizontally stratified bed are
almost the same as those of homogeneous bed packed with the same size spheres. It seems that
the stratification has less effect on the pressure drops in the stratified bed. While for the
horizontally stratified bed with fine particles atop and coarse particles down, it can be found that
the pressure drops in top layer are higher than those of homogenous bed composed of the same
size particles; the pressure drop is about 1. 25 times that of homogenous bed at the highest test

flowrate; and the pressure drops of bottom layer with coarse particles are similar with those of
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homogenous bed packed with the same coarse particles. For the vertically stratified bed packed

with different size particles, it is believed that lateral flows exist in the vertically stratified bed,

which will decrease the pressure drops in the layer with smaller particles but increase the pressure

drops in the layer composed of coarser particles. The experimental results provide a reference to

improve the analysis on the flow resistance in porous media.

Keywords: stratified packed bed; flow characteristics; pressure drop; porous media
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