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NUMERICAL STUDY ON THE OPTIMAL DESIGN OF SPRAY SYSTEM IN PACKED BED SCRUBBER

S.W. Ko, K.C. Ro’ and HS. Ryou”

This study evaluates the performance of the packed bed scrubber and proposes the optimization of spray system for
improvements of collection efficiency. The packed bed scrubber is used primarily in the semiconductor manufacturing
process. The mean diameter of entering solid particles in scrubber is the submicron. The impaction between water
droplets and solid particles is an important factor in removing the solid particles. Thus, the coverage area of spray
system influences on the collection efficiency. The collection efficiency of a single droplet is calculated through the
mathematical model and numerical calculations are performed for coverage area for each nozzle type (Droplet diameters:
500, 319.5, 289.5/m) and injected directions (0, 15, 30°. In case of nozzle type 3, the collection efficiency of a single
droplet is highest but the collection efficiency of spray system has lowest value because the ratio of flow rate between
the gas and water is below 0.1. The results show the coverage area ratio is about 85% in the case of nozzle type 3 and
downward direction 15°. It was shown that a coverage area increase by two times than an existing spray system. In
simulation of demister, collection efficiency by demister is predicted about 80% and the pressure drop in demister is
below 3.5 Pa.

Key Words : %18 &(Collection Efficiency), 2~ 2]o] A|2~8l(Spray System), 4% E5 A (Coverage Area)
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Fig. 1 The representative type of spray and gas flow directions
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Table 1 The injected direction of spray system for each case

Down
Direction 90° 0° 15° 30° 15° 15°
Angle
Side
Direction 0° 0° 0° 0° 15° 30°
Angle

Quantity 5

of Nozzle 4 (center nozzle removed)
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Fig. 7 The Spray droplet concentration

Table 2 The characteristics of each nozzle type

0.152 kg/s 120° 500 m

Nozzle 1
Nozzle 2 | 0.1497 kg/s 120° 3195 um 5 kg/cml
Nozzle 3 [0.04491 kg/s 120° 289.5 m 6 kg/cm®
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