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Theoretical Characteristics of the Electric Curtain
of Six-Phase Travelling Wave Type
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In this paper, the electrodynamical behaviours of charged particles in the six-phase travelling
wave non-uniform electric fields are reported. The substitute-charge methods are utilized in
this paper for field calculation, using 6 pairs of the conjugate substitute line charges. The
amplitude of such charges and their locations in the electrodes are determind from the
boundary conditions that the resultant potential due to the substitute charges should coincide
with respective electrode voltage on its surface. With aid of linear approximation of the non-
linear equation of the particle motion, the repulsion force and the transport velocity are
formulated, and their numerical values are calculated, based on the field calculation described
above. Simulitaneously, a computer simulation of particle motion is also performed. The
results of linear approximation agree with those of computer simulation. These results lead
to the following conclusion. With the increase of external drag force of wind, the particle
approaches towards the electrodes with increasing its transport velocity V,. At a certain
value of the external force, V, reaches at its maximum and thereafter V, decreases with the
increase of external force. Finally, the particle is trapped in the vicinity of electrode surface.
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Fig. 1 Six-phase electric curtain and their substitute line charges.
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Fig. 2 Change of substitute charge ¢; as a function of Q¢ (Parameter; d/R)
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Table 1 Maximum error of surface potential for the optimum substitute-charges.

(a) 6/D=1, P=0.01[m],

d=5%10~4[m], Am=0.315, Pn=70[°"]
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Py U Z Vi X8 Wi Y
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Fig. 5 Potential distribution of six-phase electric curtain calculated by substitute-charge method.
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Fig. 6 Computer simulation of particle motion.
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