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Analysis of impingement wall for improving injection drop distribution
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Abstract: As the environmental regulations for exhaust gases are gradually strengthened, many techniques for reducing the ex-
haust gas emitted from a combustor have been developed. Selective catalytic reduction(SCR) and scrubbers are representative
ship exhaust emission reduction technologies, which reduce nitrogen oxides and sulfur oxides by injecting cleaning water. The
core technology of these devices is to maximize the reaction of droplets with the exhaust gases by improving their distribution
characteristics. In this study, an impingement spray technology was applied to the cleaning water injection nozzle to optimize
the distribution of cleaning water, and the behavior of the spray droplets according to the position and size of the impingement
wall, which is located in front of the injection nozzle. The wall radii of 0 mm (no-wall) and 0.1 to 2.5 mm, and the wall dis-
tances from 3 to 7 mm were tested. The results of the analysis showed that the impaction spray droplets were distributed
much wider than those in the case of the no-wall. The droplets were distributed in the downward direction when the wall was
smaller, and radially when the wall was larger. The optimum condition under which the droplets were widely distributed in the
entire space was when the impingement radius was 0.2 mm and the distance was 3 mm.
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Table 2: Input data
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Figure 4: Spray distribution in the case of 3mm distance
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Figure 5: Spray distribution in the case of Smm distance
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Figure 6: Spray distribution in the case of 7mm distance
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Figure 12: Vector distribution in the case of 7mm distance
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