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Behavior of Fugitive Dust in the Process of Filling Powder in the Bags

FENG Bin-bin', TANG Zheng-ning'*
(1.Jiangnan University, Wuxi 214122, China; 2.Jiangsu Key Laboratory of Advanced Food Manufacturing

Equipment & Technology, Wuxi 214122, China)

ABSTRACT: The work aims to explore the influencing factors and distribution law of powdery fugitive dust under dif-
ferent filling heights. Based on the gas-solid coupling theory, the interactive effect between particles and air was analyzed
during powder filling. The falling powdery fugitive dust was simulated by FLUENT under x-¢ turbulence model and dis-
crete phase model (DPM). The particle concentration, the air speed and the particle tracking proportion were analyzed to
confirm the reasonable height of powder filling. Air entrainment was the main factor resulting in fugitive dust, leading to
plenty of backflow of particles in the powder bag. Moreover, when the power was 80 mm to 480 mm from the bag mouth,
the filling amount of the fugitive dust was the minimum. The fugitive dust can be effectively decreased by changing the
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height of powder filling in the bag.
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Fig.1 Gas-solid coupling theory
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Tab.1 Particle concentration and air speed in bag
opening filling
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40 0.659 0.017
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480 0.381 0.038
560 0.522 0.027
600 0.701 0.015
620 0.735 0.012
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Tab.2 Particle proportion in different

distance filling %
S TS E S TS S
S/mm
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600 0 99.51 0.49
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Tab.3 Particle concentration and air speed in different
planes in different distance filling

BiAg 11 WO K R (s )
e (kg'm™)
S/mm TR Rk TRt HoRbE
0 0.283 0.283 0.011 0.011
40 0.084 0.011 0.036 0.015
80 0.063 0.008 0.04 0.01
160 0.065 0.007 0.04 0.007
320 0.041 0.001 0.043 0.002
480 0.083 0 0.032 0.001
560 0.131 0 0.026 0.001
600 0.178 0 0.021 0.001
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