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Improvement of combustion efficiency for marine auxiliary diesel engine
Kyun-Sik Jung
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Abstract: The accurate engine output is basically one of important factors for the analysis of engine
performance. Nowadays in-cylinder pressure analyzer in internal combustion engine is also an indispensable
tool for engine research and development, environment regulation and maintenance of engine. The combustion
analysis is desperately needed in order to induce a correct judgment on the condition of the engine and sug-
gest the specific ways to improvement as well as the correct engine output. And these tool is advantageous to
reduce fuel consumption and maintenance of the engine.

In this study, using the developed measuring kit, combustion analysis of marine generator engine which was
adapted as test engine was carried out. It was verified that the good operation condition of the engine as well
as contributing to fuel savings by checking and readjusting accurately the irregular combustion of the test en-
gine were accomplished. From the results all above, it was recognized that the measuring kit by new method
for engine output was developed and verified for its utilities.

Keywords: The combustion analysis, Engine output, Pmax gauge
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Table 1: Condition report of generator engine before

overhaul at engine output 140kW
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Table 2: Condition report of generator engine after

overhaul at engine output 240kW
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Figure 1: Schematic diagram of experimental apparatus

Table 3: Specifications of test engine

Item Specification
Engine Type | Dl Engine with TiC
NO. of Cylinder 5
Bore/Stroke 225/300 mm
Compression ratio 13.0
Output 725BHP at 720rpm

Table 4: Specifications of used encoder

ltem Specification
Type E6C2-CWZ6C
Source Power DC 5Vv~24V
Plus/Rev. 360
Output A B, Z
Tolerance 14T
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Figure 2: P—6 diagram of 50%(240kW)
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Figure 3: dP/6 diagram of 50%(240kW)

254

e
=)
L

Heat release rate(kcal/deg)

25

T
3T
Crank angle(deg)

T
340

Figure 4: Rate of heat release of 50%(240kW)
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Photo 1: Injection timing measuring tool using
high pressure pipe

Table 5: Measuring and adjustment of injection tim-
ing

Measured Retarded Adjustment
injection injection injection
timing timing timing
(BTDC) [deg] (BTDC)
[deg] [deg]
Cyl.l 12.48 2.52 14.52
Cyl.2 12.29 2.71 14.57
Cyl.3 10.95 4.05 14.67
Cyl4 9.7 5.3 14.57
Cyl.5 14.76 0.24 14.0
Ave. 12 3.0 14.47
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Figure 6: P— 1/ diagram of no-load condition &

output
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Figure 7. P—6 diagram after injection timing

adjustment at 50%(240kW) load
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Figure 8: dP—df diagram after injection timing
adjustment at 50%(240kW) load
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Figure 9: Rate of heat release after injection
timing adjustment at 50%(240kW) load

Table 6: Result of fuel consumption effect after in-
jection timing adjustment for No. 1 & 2 generator
engines

Fuel injection

timing Adj. GE 1 GIE 2

Before 208g/IHP.h 231g/IHP.h

After 198g/IHP.h 205g/IHP.h

Fuel Cons.

effect(%) 5.0 12.8

1,500h run-
After Head it

Note ning con-

overhaul dition

Table 7: Result of exhaust gas temperature after in-
jection timing adjustment for No. 1 generator engine

Cyl.
NO. 1 2 3 4 5 | Dev
Timin cl| bel| belf belf Pel] pel
Adj.

Before | 312 | 270 | 345 | 275 | 280 | 75
After 285 | 305 | 300 | 280 | 285 | 20

Table 8 Result of exhaust gas temperature after in-
jection timing adjustment for No. 2 generator engine

Cyl.
NO. 1 2 3 4 5 Dev.
Timin Lcl| el cl| Pcl| el ]
ADJ.
Before 305 | 340 | 350 | 330 | 355 50

After 310 | 330 | 332 | 310 | 335 | 25
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