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Abstract : The SO, emission from the ship diesel engines will do a negative influence to the human health and the environment.
To reduce the negative environmental effect of the SOy emission caused by the high traffic of ship movements, the SECA (SO
emission control area) has been set on several province around world to carry out the severe emissions control and to meet the
emissions control standard. To cut down the SO emission from the ships, the wet type scrubber is being used widely. In this
work, we prepared a numerical model to simulate the spray type scrubber to study the motion of liquid droplets in the flow of the
scrubber. For the analysis, the CFD (computational fluid dynamics) method was adopted. As a special topic of the study, we
designed the wave plate type of mist eliminator to check the carry over of the uncontrolled water droplet to the exhaust. Numerical
analysis is divided into two stages. At the first stage, the analysis was done on the basic scrubber without the mist eliminator, and
then the second stage of analysis was done on the scrubber with the mist eliminator on several condition to check and compare
with the basic scrubber. On the condition of the basic scrubber, 42.0% of the distributed water droplets were carried over to the
exhaust. But by adding the designed droplet eliminator at the exhaust of the scrubber, only 3.4% of the distributed water droplets
supplied to the scrubber was emitted to the atmosphere.
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Table 1. Wet scrubber principal dimensions with engine power

Engine | Diameter | Length | Height | Dry weight | Operational
(MW) (m) (m) (m) (ton) weight (ton)

4 2.0 3.5 5.6 11.0 13.0

8 29 49 7.2 15.0 18.0

12 35 5.8 8.1 18.0 22.0

16 4.0 6.7 9.0 22.0 29.0

20 4.6 7.8 10.0 25.0 35.0

24 49 83 10.4 28.0 41.0

32 5.9 10.6 11.6 38.0 52.0

55 7.7 139 14.4 62.0 86.0

Outlet

Inlet

\_ Water Outlet

Figure 1. Schematic of default scrubber.
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Figure 2. Schematic of wave-plate mist eliminator.
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Figure 3. Schematic of combined default scrubber with wave plate
mist eliminator.
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Table 2. Fuel oil sulphur limits recorded and corresponding emission

values
Fuel oil sulphur content Ratio emission

(% m/m) SO: (ppm)/CO: (% v/v)
4.50 195.0
3.50 151.7
1.50 65.0
1.00 433
0.50 21.7
0.10 43

Lw.2 Gw.2

L« G

X1 i

Xa Y

Temperature = constant
Pressure = constant

L\\', 1 Gw, 1
Ls Ge
X1 n
Xu Yi

Figure 4. Notation of scrubber.
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Figure 10. Analysis of results in the modified scrubber.
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Figure 12. Efficiency of different droplet sizes.
Table 3. Pressure drop of different length x
Length x (mm) Pressure drop (Pa)
27.5 751.71
30.0 882.79
325 1025.49
35.0 1233.77
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