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Analysis of the Effect of Length and Angle of Vane of
Composite Scrubber with Built-in Vane Type Silencer
on Engine Back Pressure and Noise Reduction
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Abstract : The noise of ships has an adverse effect on crew members, marine ecosystems and residents

around ports when moored. In addition, the sulfur content of the fuel was limited to 0.1% in the emission

control area and 0.5% outside the emission control area. Therefore, there is a need for a complex

application of noise reduction and sulfur oxide reduction technology. In this paper, the effect of the vane

length and angle of a composite scrubber with a vane type silencer attached to the scrubber for removing

sulfur oxides from the exhaust gas was analyzed on engine back pressure and noise reduction. Wet

scrubber and vane type silencer were designed as one device. The length of the vane was changed from

150 mm to 200 mm and the angle of the vane was changed from 0° to 40°. The noise reduction

performance was the highest under the condition of not exceeding the allowable pressure of the target

engine at a vane length of 200 mm and an angle of 40°.
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Fig. 1 Scrubber shape and configuration
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Table 3 Flow analysis calcation conditions

Variable Analysis Type Steady-state
Cases Vane | Vane Shape
length | angle (150 mm) Turbulence model SST (Shear
(mm) ©) Stress Transport)
Case 1 0 Air, water
Case 2 10 Constituent material vapor, water
Case 3 | 150 | 20 liquid
ase Concentration
Case 4 30 — = Wall condensation model boundary layer
Case 5 40 mode(l1
. Liqui
Case 6 0 H0/H01 dce(i:illpgonent pair evaporation
Case 7 10 _ model
Case 8 175 20 Cone angle (°) 30
Case 9 30 Particle diameter 5
Case 10 40 Particle (torm)
. injection Particle mass 11
Case 11 0 4 flow rate (kg/s) )
Case 12 10 S A “The number of 5
N ) injection Regions
Case 13 20 = -
" = Static pressure 1
Case 14 200 30 = = Initial (atm)
? conditions Temperature (°C) 30
C 15 40
ase % Mass flow rate
) (ke/s) 0.55
— — Air inlet X5
Static temperature
oC 230
Table 2 Target engine specifications W)
- . | Opening
Engine Model YANMAR 6-MAL Arr outlet | e (atm) 1
Number of cylinder 4 Porous .
Borexstroke(mm) 200%240 domain Volume porosity 0.902
Combustion chamber . S
type Direct injection
Rated outpui(hp) 640 F ol AFos Geie] £ee B
Rated speed(rpm) 900 A8l A4k
Allowable pressure(Pa) 1,200
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Fig. 2 Grids for flow analysis
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Fig. 3 Pressure drop according to the number of

meshes
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Fig. 4 Grids for acoustic analysis
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3.1 150 mm vane
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Fig. 6 Overall frequency transmission loss at vane
length 150 mm
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