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Fig. 1 Photo and system diagram of the experiment system
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Table 1 Electrode matching and structure size of purification modules
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Fig. 2 Schematic diagram of purification modules
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Fig. 5 Effects of electrode matching and module number on purification efficiency
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Fig: 6 Effects of electrode matching and module number on grade purification efficiency
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Table 2  Effects of electric field residence time on purification efficiency under different module numbers and wind velocities
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Table 3  Effects of collecting voltage on purification efficiency

MEHREAY  BREEGEAA WeEBEAY R % B EAY  BEEEA bRERY R /%
16 2 7 86.63 18 3 9 96.17
16 2 8 88.45 18 4 7 99.64
16 2 9 89.73 18 4 8 99.77
16 3 7 90.98 18 4 9 99.85
16 3 8 92.11 20 2 7 94.20
16 3 9 93.39 20 2 8 94.71
16 4 7 98.63 20 2 9 94.63
16 4 8 98.98 20 3 7 97.50
16 4 9 99.22 20 3 8 97.56
18 2 7 91.94 20 3 9 97.71
18 2 8 92.29 20 4 7 99.91
18 2 9 92.30 20 4 8 99.94
18 3 7 95.70 20 4 9 99.96
18 3 8 96.01
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Effects of electrode matching and operation condition on the oil fume removal
by electrostatic technology
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Abstract  The performance of oil fume removal by electrostatic precipitation and the effects of electrode
matching, electric field wind velocity, ionization and collection voltages on the removal efficiency are
systematically investigated in this study. Dioctyl sebacate (DOS) aerosol in the range of 0.02~2.02 um produced
by an aerosol generator is used to simulate the oil fume. The number and mass concentration of particles are
measured by an Electrical Low-Pressure Impactor plus (ELPI+) particle detector. Results show that the charging
amount and migration distance of oil fume are the key factors affecting purification efficiency. Optimizing
electrode matching significantly increases the purification efficiency. The purification efficiency is better
enhanced- by increasing ionization voltage in the charging zone than increasing collecting voltage in the
collection zone. It is difficult to remove particles of 0.13~0.23 pm in diameter in the oil fume and its graded
purification efficiency greatly affects the overall purification efficiency. The decrease in wind velocity of the
electric field or increase in the number of modules in series can increase the residence time of oil fume in the
electric field and thus improve the purification efficiency. The benefit-cost ratio of applying the oil fume
purification system can be enhanced by scientifically matching the electric field wind velocity and the number of
modules according to the allowed construction space and the flue gas fluctuation.

Keywords clectrostatic separation; cooking oil fume; electrode matching; electric filed wind velocity;
purification efficiency
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