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Comparison of emission characteristics between fuel injection systems with
echanical cam and electric control type on low speed 2 stroke diesel engine for

ship propulsion
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Abstract: Many researches have been carried out consistently for the green ship owing to its economic
increasement, efficiency and convenience. One of them is an electronic controlled marine diesel engine.
However, we are suffered from dissemination of above engine, due to its anxiety about safety and reliability.
In order to solve these problems in this study, emission characteristics test of main propulsive two-stroke
diesel engine, equipped both electronic control and cam drive fuel injection systems, has been performed and
evaluated under the various load conditions. From the test results, we have confirmed that exhaust gas
emission characteristics of the electronic control system is similar to the cam drive system in eco-mode
operation, but NOx in emission mode has been decreased 100ppm or more in full load condition. HC
emission from the electronic control system is decreased 10~20ppm at 50% load, and 35~40ppm at 25% load
in comparison to cam drive system. In fuel consumption, it is considered that 7g/kWh is decreased than the
value of cam drive system at 700bar of injection pressure, which is 200bar higher than cam drive system.
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Table 1: Specification of test ship.

Description Specification
Ship’s name T.S. HANBADA
Builder STX SHIPBUILDING

Co., LTD.
Length Overall 117.20 m
Gross tonnage 6,686 Ton
Maximum speed 19.0 knots
Rated service speed 17.5 knots

Table 2: Specification of test engine.

Description Specification

Engine model MAN B&W
6L42MC/ME

Number of cylinders 6
Diameter of cylinder 420 mm
Stroke of piston 1360 mm
Rated output at MCR 8130bhp/5970kW
Rated speed at MCR 176 rpm
Max. combustion pressure 14.6 MPa
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Table 3: Specification of test fuel.
Components MDO e mate
Density (g/cr' at 15°C) 0.8785 i
Viscosity (cSt at 507TC) 5.83
Carbon (wt.%) 87.22 %o
Hydrogen (wt.%) 12.22 i
sulfur (wt.%) 1.13 5 S—
LHV (kcallkg) 10,132 i
3 Az @ 1 Figure 3: Variation of injection pressure according

to the load on ME and MC mode
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Figure 4: Comparison of CO emission between MC,
ME-ECO and ME-EMI mode
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Figure 7: Comparison of HC concentration between
MC, ME-ECO and ME-EMI mode
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