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The objectives of this research are to construct and to test a cyclone scrubber as dust collection
equipment. Various factors influencing the efficiency of cyclone scrubber were investigated using the concept of
collecting fine dust particles by water droplets influent and separating the water droplets from air flow by the
centrifugal force. The investigated parameters were air velocity (10-25 m/s), dust concentration (0.3-1.5 g/m’),
water to air ratio (L/G: 0.44-4.37 lit HZO/mJ air) and the number of nozzles for spraying water (4, 8, 12, 16 and 20
nozzles). The nozzles were arranged in zigzag alignment on the header pipe (4 nozzles to 1 row, full cone nozzle
with 90%). Fine particles used in the experiment were calcium carbonate (CaCO,) of coated surface type (density 2.7
g/cm’). The size distribution ranged from 0.05- 22.5 micron and the average diameter was 1.89 micron.

The experimental results are : 4 nozzles had efficiency of 93.97-97.52%, 8 nozzles had efficiency of
94.43-97.51%, 12 nozzles, efficiency of 92.54-96.75%, 16 nozzles, efficiency of 93-97.68% and 20 nozzles,
efficiency of 91.85-96.75% when the inlet velocity ranged from 10-25 m/s and dust concentration, 0.3-1.5 g/ma.

The factors that had high effect on the collection efficiency of the cyclone scrubber were the inlet velocity
since the velocity of gas inlet had direct effect on the entrainment of water droplets from the gas outlet and affected
the relative velocity between the gas inlet velocity and water spray velocity, which affected the number and size of
water droplets. For example, the 4 - nozzles header had Sauter mean diameter of 259 micron and 19,599,000 water
droplet/s at gas inlet velocity 10 m/s. When the gas velocity increased to 15 my/s, the Sauter mean diameter became
224 micron and the number 30,224,000 droplet/s. The other factors with decreasing effect on the collection
efficiency were: the water droplet overlap, distance from nozzles to gas outlet, L/G ratio and dust concentration,

The dust collection efficiency of the cyclone scrubber revealed that the suitable header pipe should be
equipped with 4 nozzles because of low water consumption (10.67 lit/min) and high mean efficiency (95.75%)

compared with the other header (8 nozzles: 95.61 %, 12 nozzles: 96.65 %, 16 nozzles: 95.54 %, 20 nozzles: 94.41
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