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Abstract

In this study, the characteristics of exhaust emissions in medium speed diesel engine under

various operating conditions were investigated through experiments to derive the optimum

conditions for minimizing the exhaust emissions, especially, nitrogen oxides. The 355 KW x 1200

rpm medium speed diesel engine was intensively examined to investigate the trend of exhaust

emissions in case that the parameters affecting combustion conditions such as fuel injection

timing, intake air temperature and pressure, engine speed and load were changed. The exhaust

emissions for 9 sets of medium speed diesel engine were analyzed in addition. From this study,

NOx level could be reduced by 30~50% through the adjustment of retarded fuel injection timing,

lowered intake air temperature and increased charging air pressure.
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1. Diesel engine

2. Hydraulic engine dynamometer
3. Dynamometer controller

4. Fuel consumption measuring unit
5. A/D converter

6. Computer

7. Pen recorder

8. NO/NOx analyzer

Fig.1 Schematic Diagram of Experimental
Apparatus

9. Oz analyzer

10. CO analyzer

11. Smoke meter
12.Crankangle encoder
13. Pitot tube

14. U-tube manometer
15. Needie lift sensor
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Table 1. Specifications of Medium Speed Diesel

Engine
Items Specifications
Engine Type 4 Cycle,
Intercooled-Turbocharging
Injection Type Direct Injection
Bore % Stroke 160mm x 200mm
Number of Cylinder 6 Cylinder
Output X Speed 355KW x 1200rpm
(Constant Speed)
Injection Timing 21 deg. BTDC
Combustion Pressure Max. 108kg/mc?
Opening Pressure 350kg/cm?
Injection Pressure max. 1100kg/cm*
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Table 2. Specifications of Various Types of Medium Speed Diesel Engines

. Injection Bore x Stroke Output x Speed Combustion
Symbol Engine Type ngype No. of Cyl (mm X mm) (k;\’N X rpg) Chamber

C-1 Constant Speed Direct 6 132.9x 160 184 x 1200 Open Chamber
Cc—2 ” ” 6 160x 200 335x 1200 Open Chamber
C—-3 ” ” 8 200x 300 1022 x 900 Open Chamber
C—-4 ” " 6 220 % 260 974x 720 Open Chamber
V-1 Variable Speed 6 165x 185 425 % 2350 Open Chamber
V-2 ” Indirect 8 170x 175 676 % 2600 Pre-Chamber
V-3 " ” 16 185 x 200 2260x 1790 Pre-Chamber
V-4 ” Direct 4 255 %270 665 % 1000 Open Chamber
V-5 ” ” 6 280 % 320 1471 %775 Open Chambe
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Fig. 2 Performance Data of Experimental Engine
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