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Effect of guide angle of swirl-type scrubber on flow characteristics of exhaust gas
Jin-Woo Park' - Kweon-Ha Park '
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Abstract: Recently restrictions on the pollution of the marine environment have be strengthened, and accordingly a reduction in
SOx emission is required. A scrubber is a typical SOx reduction device and is being extensively researched. In this study, a
guide vane was installed in the scrubber to improve the scrubber efficiency, and the effect of the guide angle-generated swirl
flow on the exhaust gas reduction was analyzed. The pressure distribution, velocity distribution, exhaust gas flow, and cleaning
water distribution tendency were analyzed when the guide angle was increased from 0° to 75°. The exhaust pressure increased
greatly when the guide angle was increased beyond 60°. The exhaust gas movement distance was the maximum at 45 ° and
the cleaning water distribution was distributed most widely at 45°. From the results of the analysis. we confirmed that a guide
angle 45° was the most suitable in terms of swirl flow, gas moving distance contacting with cleaning water, cleaning water
distribution and exhaust pressure drop.
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Figure 1: Scrubber modeling

Figure 2: Swirl plate inlet holes

Figure 3: Inlet guide vane
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(a) Swirl area grlds at 60°

(b) External gas exit packing area grids
Figure 4: Calculation grids
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(a) External area
Figure 5: Scrubber structure

(b) Internal area

Table 1: Input data

A e] shel= Zte

Diameter Condition
Air inlet 63.6mm Inlet gas velocity 22.4m/s
Air outlet 100mm Outlet
Water inlet 3mm Nozzle velocity 6.36m/s
Water outlet 50mm wall
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(a) Guide vane angle 0°, 15°, 30°

(b) Guide vane angle 45°, 60°, 75°
Figure 6: Pressure Distribution of Vertical Section

(2) Guide vane angle 0°, 15°, 30°

(b) Guide vane angle 45°, 60°, 75°

Figure 7: Pressure distribution of horizontal section
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Figure 8: Pressure variation with vane angle
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(b) Guide angle 45°, 60°, 75°
Figure 9: Streamlines of exhaust gas
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(a) Guide angle 0°, 15°, 30°

(b) Guide angle 45°, 60°, 75°

Figure 10: Streamlines in internal area
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(b) Guide vane angle 45°, 60°, 75°
Figure 13: Vector distribution of horizontal section
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Figure 12: Vector distribution of vertical section Figure 14: Gas flow vector distributions in the horizontal sections
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(b) Guide vane angle 15°

(c) Guide vane angle 30°

(f) Guide vane angle 75°
Figure 15: Cleaning water distribution and flow velocity un-

der the guide vane
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