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Question to be answered:
Which process dominates the amount of charge generation?

(a) before contact

(b) contact
and charge transfer

(c) separation
and charge fixation

(d) charge relaxation
due to gas discharge

(e) charge observation
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Impact Charging Experiments with single particles
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Charge relaxation in separation
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The maximum charge is well explained non-empirically
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Break down limit potential, Vs [V]
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Extend the concept to pneumatic conveyed particles
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@Major parameters:
@Particle size: d
@Diameter of pipe: D
@Volume fraction of particles: ¢
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The scheme of ‘charge relaxation’ is applied to the bulk
powder system in pneumatic conveyer

@ Spheres, uniform size

@ Uniform charge

@ Uniform space distribution in pipe

@ Mean field approximation for space charge
@ Metal wall

@ Air of ambient pressure
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Calculus scheme
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Charge relaxation model
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Result
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Normalization
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References

particle

author Cartwright | Nieh Gajewski Matsusaka
year 1985 1988 1989 2002 2003 2007
partlcl.e PE glass PE fly ash fly as.h alumina
material alumina
particle size 800 um 130-550 um | 0.4-2 mm 7 um 4.2 um 3.3 um
3.9 um

stainless,
pipe material steel copper steel stainless stainless aluminum,

copper, brass
pipe diameter 10 cm 5.1 cm 5 cm 4.7 mm 6.0 mm 6.0 mm
pipe length 35 m 10 m 8.8 m 2m 3 m 3 m
pipe shape straight straight straight straight spiral spiral
air or solid 30 m/s 5-28 m/s 1.5-12 m/s 35-80 m/s | 20-40 m/s | 40 m/s
velocity
volume fraction | 0.2-1.5 % 0.05 % 0.85-2 % 0.02-0.05 % | 1.5-2.6 107 | 1.5 107
e 0.2-1.5pC | 0.2:6 pC 7-270 pC 1-1.5 fC 0.7-1.5fC | 1.5-2.5 fC
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Comparison with reported values
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Empirical expression to unify all the conditions
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Discussion (ad hoc)

@ Equilibrium or saturation was not achieved in
experiments?

@ Spatial distribution is not uniform, especially in the
flow direction

@ Highly ionic (conductive) in pipe due to small
discharges
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