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Energy efficiency improvements in part load for a marine auxiliary diesel engine
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Abstract : The reduction of CO2 emission has been discussed in the Marine Environment Protection committee
in the International Maritime Organization as the biggest causes of GHG for the purpose of indexing CO2
amounts released into the atmosphere from ships. Accordingly, various methods including the change in the
hull design to improve energy efficiency, the coating development to reduce friction resistances, the additives
development for improving thermal efficiency in an engine, the low-speed operation to reduce fuel con-
sumptions, and etc. have been applied. The main engine of a ship is an electronic engine for improving the
efficiency of the whole load area. However, marine generator engines still use mechanical drive engines in in-
take, exhaust, and fuel injection valve drive cams. In addition, most of marine generator engines in ships apply
a part-load operation of less then 80% due to an overload protection system. Therefore, marine auxiliary diesel
engine set at 100% load is necessary to readjust in order to efficient operation because of part-load operation.
The objective of this study is to report the results of the part-load fuel consumption improvement by in-
jection timing readjust to identifying the operational characteristics of a marine generator engine currently op-
erated in a ship.
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Operation
equipment
Bow thrust
Air Cond.
Air Cond.

Load range
Max. 75%
35~45%
55~70%
25~40%
55~65%

Winter
Summer
Winter
Summer

Operation status
in_port

Arrival/Departure
Nav.

In Port

Table 1: Characteristics of operation loads
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Table 2: Specification of the test engine.
Item Specification
4-Stroke, single acting

Engine Type Diesel Engine with T/C
NO. of Cylinder 5

Bore/Stroke 225/300mm
Compression ratio 13.0

Output 725BHP at 720rpm

Firing order 1-2-4-5-3
Injection timing BTDC 14
Pmax(100%L oad) 11.5MPa

Table 3: Specification of the used encoder.

Item Specification
Type E6C2-CWZ6C
Source Power DC 5V~24V
Plus/Rev. 360
Output A B, Z
Tolerance 14T

Table 4: Specification of the fuel

SR RREIEES

Products Bunker-A

Gravity API@60°F 24.6
S.G.@15/4C 0.9060

Viscosity Kin.cst 8.22(@507C)

Flash Point 76T

Sulfur 1.146%

Water & Sediment 0.01%
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Figure 1: Schematic diagram of the experimental
apparatus.
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Figure 2: Rate of heat release after injection tim-

ing set with a 50%(240kw) load
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Figure 3: Rate of heat release after injection tim-
ing set with a 75%(360kW) load
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Figure 4: P—0 diagram of the 50% load(240kW)
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Figure 5: P—60 diagram of the 75% load(360kW)

Table 5: Comparison of the P—6 diagram for
fuel injection timing for each load

50% Load 75% Load
(B%‘C) 15 |17 | 19| 15 | 17 | 19
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Figure 6: Rate of heat release according to adjust-

ments fuel injection timing with the 50% load.
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Figure 7: Rate of heat release according to adjust-
ments fuel injection timing with the 75% load.

—
—a— 50% Load|
—&— T5% Load|

Specific fuel consumption{g/ps.h)
7

15 16 17 18 19
Crank angle(deg. BTDC)

Figure 8: Specific fuel consumption according to ad-
justments of fuel injection timing for each load.
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