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PIV study on spray field of coal-water slurry air-blast electrostatic atomization

ZHENG Jie—ging' > HE Hong—zhou' *

(1. School of Physics and Mechanical & Electrical Engineering Xiamen University Xiamen 361005 China; 2. Fujian Province Key Laboratory of Energy
Cleaning Utilization and Development( Jimei University) Xiamen 361021 China)

Abstract: In order to explore dynamic characteristics of coal water slurry charged particle in the high voltage electro—
static field using particle image velocimeter ( PIV) an electrostatic atomization experiment system consisting of a no—
vel threedevel Y-type spraying-pneumatic atomizing nozzles and a ring electrode was applied to perform an in-depth
study on the dynamic characteristics of charged coal-water slurry ( CWS) droplets in a high voltage electrostatic field.

Experimental results indicate that: the trajectory of fine coal-water slurry droplets clusters at the edge area of the spray
field deviated from conventional atomization under the action of static electric force. The streamlines near the electrode
obviously bend and deform which would present three typical forms with the increasing voltage. The axial velocity of
charged droplets of coal-water slurry would decrease and distribute more evenly while the radial velocity would in—
crease and distribute linearly along the spraying developing sections of radial direction with the increasing electrostatic
force. Reynolds stress and vortices in the flow field would be concentrated in the spray axis on both sides the peak val-
ue of Reynolds stress would increase significantly and gradually move out on the cross with the electric field enhanced.

Reynolds stress would distribute more smoothly as the spray developing away from the nozzle.
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