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The Emission Characteristics of a 4-stroke Large Diesel Engines for
Propulsion and Generation Application in IMO modes
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Key Words: Exhaust Emission(8] 7] 4l & & ), Marine Diesel Engine(A3¥-§ T} <lzl), Maximum
Combustion Pressure(d 23 31%9), Injection Timing(AFA]7]), Intake Air Pressure
(FYF71¢9), Intake Air Temperature(& % 3712 %)

Abstract

Environmental protection on the ocean has been interested and nowadays the International Maritime
Organization(IMO) has advanced on the prevention of air pollution from ships. This study presents the
emission characteristics of 4 stroke marine diesel engines in E3 cycle (propulsion application) and D2
cycle (generation application). Also the effects of important operating parameters in terms of intake air
pressure and temperature, and maximum combustion pressure on the specific emissions are described.
Emissions measurement and calculation are processed according to IMO Technical Code. The results
show that NOx emission level in E3 cycle is higher than that in D2 cycle due to lower engine speed
at low load and the maximum combustion pressure by fuel injection timing control and intake air
temperature has strong influence on NOx emission production. And CO, HC emissions are not affected

by maximum combustion pressure and intake air pressure and temperature.
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Fig. 1 The IMO emission regulation limits for
marine diesel engine
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Table 1 Specification of the test diesel engines

Item Unit Propulsion Generation
Power/cyl.
at MCR kW 245 210
Engine speed rpm 775 720
No. of cylinder - 8 9
Bore mm 280 280
Stroke mm 320 320
Compression
ratio - 13.9 13.3
Max. comb.
pressure bar 145 130

Table 2 Specification of exhaust gas analyzer

Meas. item Instrument type Meas. range
NOx CLA-150M (CLD) 0~2000 ppm
co AlA-120 (NDIR) 0~ 1000 ppm
CO, AlA-120 (NDIR) 0~10 %
[} MPA-120 (PMD) 0~25 %
THC FIA-126D (HFID) 0~500 ppmC,

THC Ammbger!
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Fig. 2 Flow diagram of emission measurement
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Table 3 The specification of fuel oil

Physical property Units Value
Specific gravity @15C - 0.8296
Viscosity @40°C 2.70
LHV kealkg 10266
Hydrogen %mass 13.12
Carbon Y%mass 86.62
Nitrogen %mass 0.022
Sulfur %mass 0.038
Oxygen %mass -

Table 4 IMO test mode and weighting factors

Test Cycle E3 CYCLE
Load, % 100 75 50 25 -
Speed, % 100 91 80 63 -
Weighting

factor 0.2 0.5 0.15 0.15 -
Test cycle D2 CYCLE
Load, % 100 75 50 25 10
Speed, % 100 100 100 100 100
Weighting

fastor 0.05 0.25 0.3 0.3 0.1
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Table S Experimental conditions

E’él:;f‘ijfi't’ieo‘;ml Propulsion Genegration
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Fig. 3 NOx emission characteristics
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Fig. 7 CO. emission characteristics
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