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Comparison of characteristics between cam and electric control type of 2 stroke

diesel engine for ship propulsion
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Abstract: Many researches on green ship with increasing on economics, efficiency and convenience have been
carried out consistently. One of them is development of diesel engines with electronic control. While small
duty one for automobiles had been adopted mainly already, disseminating heavy duty one for ships has trou-
ble due to safety and reliability. In order to solve these problem in this study, performance of electronic con-
trol and cam type engine installed in parallel on training ship HANBADA of korea maritime university was
analyzed and compared. It is certain that specific fuel oil consumption of the electronic control type is lower
than cam type and excellent at lower engine load, especially. And the electronic control type shows more ef-
fective characteristic at sea trial on specific fuel oil consumption.

Keywords: Green ship, Electronic control type, Cam type, Main engine, Specific fuel oil consumption
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Table 1: Specification of tested ship.

Description Specification
T.S. HANBADA

STX SHIPBUILDING

Ship’s name

Builder Co., LTD.
Length Overall 117.20 m
Gross tonnage 6,686 Ton
Maximum speed 19.0 knots
Rated service speed 17.5 knots

Table 2: Specification of tested engine.

Description Specification

Engine model MAN B&W
6L42MC/ME

Number of cylinders 6
Diameter of cylinder 420 mm
Stroke of piston 1,360 mm
Rated output at MCR 8,130bhp/5,970kW
Rated speed at MCR 176 rpm
Max. combustion 14.6 MPa
pressure
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Zy Ao 7)o $HFSE 25%, 50%, 75%, tank on engine of electronic control type (unit
85%, 100%, 110%(Shop testoll 1 Th & WalA|7|wa]  MPa)
AAEAT. o] W Z} JEloHe dasrnsE No Before After Remark
wAxetE, AU EFoMe HprlALEE 1 2.5 2.36 Ahead
- 2 2.36 2.25 Astern
=x]35)o
RCRE 3 225 2.17 Ahead
4 2.17 2.05 Astern
" 5 2.05 1.96 Ahead
v\ ;/ 6 1.96 1.86 Astern
Engine Control Room JU 1 /-'\- 7 1.86 1.77 Ahead
— I \ 8 1.77 1.68 Astern

A3252 el H5422|—z\'_j - -

— [il] L ® 9 1.68 1.60 Ahead

Py 7 : 10 1.60 1.52 Astern

\_ | Prassurs Manftoring G 11 1.52 1.48 Ahead
I it Jun (&80 4 12 1.48 1.40 Astern
/ "I. !
CaCoS—IEDS /:II 1 4
Installd /v T Table 5: Compressed air pressure into starting air
cos i Eighs B 7" ‘ tank on engine of mechanical control type (unit
M;:;ZFH?Q Onine Monitaring ‘|. ] L] MPa)
Engine Room Diesel Engine No. Before After Remark
Figure 1: Schematic diagram of experiments 1 2.55 2.35 Ahead
2 2.35 2.20 Astern
) 3 2.20 2.05 Ahead
Table 3: Specification of tested fuels. 4 2.05 1.92 Astern
Components HFO MDO 5 1.92 1.80 Ahead
Density,@15C g/cn 0.9881 0.8785 6 1.80 1.70 Astern
Viscosity,@50C ¢St 361.5 5.83 7 1.70 1.60 Ahead
Total sulfur %wt. 3.35 1.13 8 1.60 1.50 Astern
Ash %wt. 0.013 0.001 9 1.50 1.42 Ahead
Carbon %wt. 10.1 1.49 10 1.42 1.36 Astern
11 1.36 1.30 Ahead
- 12 1.30 1.23 Astern
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Figure 2: Comparison of Maximum combustion
pressure on shop test between MC and ME
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Figure 3: Opening and closing timing of exhaust

valve on the engine of electronic control type
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Figure 4: Comparison of exhaust gas temperature
at outlet of cylinder head between MC and ME
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