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Experimental study on falling process characteristics
of the free falling particle stream

REN Xiaofen'?, WANG Yi*, DUAN Mengjie*, CHU Zongkun®?®, QU Xinrui®*, CAO Yingzue®
(1. College of Energy and Environmental Engineering, Hebei Univ. of Eng. , Handan 056038, China;
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Abstract; To illustrate the mechanism of dust emission during the industrial materials transfer process in industrial
buildings, experimental investigation on the particle behavior of free falling particle stream collision process was
conducted using a high speed camera. The software PCC2. 14 was used to analyze the images. Results indicate that
the centerline velocity of the particle stream monotonically increased from stable regime to transitive regime,
increasing first and then decreasing from the transitive regime to the dispersive regime. The dimensionless
dispersive diameter of the stream has a linear relationship to the dimensionless falling height and the empirical
equation is obtained. The ratio between particle stream core diameter and falling disperse diameter decreased as the
drop height increased, and increased as the drop outlet increased. The ratio could be used to analyze the variation of
flow regimes quantitatively. The research provided initial condition for the collide process study. Thus the particle
disperse could be predicted and controlled. It is important for improving the working environment condition and
managing the dust from the bulk material transport system.

Key words: experimental method; free falling; granular stream; flow characteristics
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Fig. 2 Three regimes of the falling particle stream
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Fig. 3 The centerline velocity of the particle flow
versus the falling height
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