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A Experimental Study on the Emission Characteristics in 4
Stroke Propulsion Diesel Engine for Ship
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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 propulsion diesel
engine in E2 cycle (constant speed) and E3 cycle (propeller curved speed). Also the effects
of important operating parameters in terms of intake air pressure and temperature, and
maximum combustion pressure are described on the specific emissions. Emissions
measurement and calculation are processed according to IMO Technical Code. The results
show that NOx emission level in E3 cycle is higher than E2 cycle due to lower engine
speed and lower maximum combustion pressure by retarding fuel injection timing. 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.

Key words: Exhaust Emission(¥]7]8}& &), Propulsion Diesel Engine(F718 t&dA),
Maximum Combustion Pressure(d43 31¢8), Injection Timing(#AIA7]), Intake Air
Pressure(& ¢ #71¢9), Intake Air Temperature(&F 3712 %)
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Table 1 The specification of the test diesel

engine

Item Unit | Value
Power/cyl. at MCR kW 245
Engine speed rpm 775

No. of cylinder - 8
Bore mm 280

Stroke mm 320
Compression ratio -~ 139
Max. cylinder pressure bar 145
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Table 4 IMO test mode and weighting factors

Test Cycle E2 CYCLE
Load, % 100 | 75 50 25
Speed, % 100 | 100 | 100 | 100
Weighting factor | 0.2 05 ;015 {015

Test cycle E3 CYCLE
Load, % 100 |75 50 25

Speed, % 100 | 91 80
Weighting factor | 0.2 05 1015|015
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Table 5 Experimental conditions

Mode Experimental condition Test No.
Lab. condition E3-1
E3 Charge air press. down E3-2
Cycle Charge axr. temp. up E3-3
Max. combustion press. up E3-4
Worst condition E3-W
E2 Lab. condition E2-1
Cycle Worst condition E2-W
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(b) Corrected specific emission
Fig. 3 NOx emission characteristics
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Fig. 8 THC emission characteristics
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