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Value Criteria
Seawater Alkalinity [umol/1] 2200 500 ~ 2500
Washwater pH 2.70 2.5~40
Nominal Flow Rate [m3/h] 2925
Inlet Diameter [mum] 250.0
Num of Struct / Width [mm] 1 0.0 Inducer Design
Num of Discharges / Distance [mm 3 250.0 Discharge Layout
Discharge Angle [deg] 90.0
Equivalent Pupil Diameter [mm] I 250.0 Deff<267.0
Discharge / Jet Velocity [m/s] r i3l [ 331 Design Spec.
Reynold's Number r 8.28E+04 Re > 3000
Neutralization Model Dilution Test Clean Marine. Update DR
Dilution Ratio [ 1:3128  1:9375 Dr < 0.38
Jet Length [m] at pH=6.5 o481 7 1200
Wolume Fraction for pH=6.5 [ 0242 " 0096 for CFD
Jet Interference NO
Developed Turbulent Jet YES YES
MEPC.259(68) Compliance NO NO
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NUMERICAL STUDY ON DISCHARGE STREAM FROM
OPEN-LOOP EXHAUST GAS CLEANING SYSTEM
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ABSTRACT

Under the regulations of IMO on sulphur oxide (SOx) emissions after 2020, exhaust gas cleaning sys-
tems (EGCS) or equivalent measures are commonly adopted on ships. For open-loop type of SOx scrub-
bers one of the requirement of pH-value of discharged washwater plume, measured 4 meters externally
from the ship at rest, shall be no less than 6.5 during commissioning. The compliance of this requirement
will be verified either by means of direct measurement or by using CFD method. The terminology in fluid
dynamics describes the problem as turbulent jet flow. An uniform jet inlet from a circular hole into sta-
tionary water was built up by using Star-CCM+ in coherence with experiment setup. The axial velocity
profiles at several positions were in good agreement with the experiment results, and the universal cone
angle about 12 degrees of the core region. The pH determination is based on the titration curve of Clean
Marine Model. The iso-contour of pH-value equals to 6.5 was captured before its distance from the dis-
charge point could be examined for checking the compliance to the regulation. The test case also included
a configuration with two inline discharging pipes, both equipped with a cross type inducer and diffuser.
Different designs showed considerable effects on the mixing performance and the length of streams.



