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A Study on the Simulation of the Fuel Injection System
in a Large Low-speed Marine Diesel Engine

J.SKang®, C.S.Lee™, ].S.Choi™*
(Korea Maritime University)

Abstract : In this study, the simulation was carried out by simplifing and modeling, dividing into
fuel injection pump, high pressure pipe and fuel injection valve in the fuel injection system of a
low speed marine diese!l engine. A computer simulation model was developed using the method of
characteristics to analyze the unsteady flow in the fuel injection system considering cavitation and
variation of fuel density and bulk modulus. Comparison was commenced between the calculated
data and experimental data of pressure and injection quantity at the high pressure distributor in
fuel injection system for the training ship "M/V Hanara”. the effects of the high pressure pipe
length, diameter, plunger diameter, nozzle openning pressure were also investigated by simulating

results.

Key words : Fuel Injection System(® 8#A}#8), Marine Diesel Engine(¥}-§t]d7]#),
The Method of Characteristics(E734Y)
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* 7,8,9 : Suction valve 12,13,14 : Non-return valve
1, Can 10, Top cover

2. Roller 11. 0il distributor

3. Plunger 15, Needle valve spring

4. Barrel 16, Nozzle chamber

5, Spill port 17, Needle valve

6. Intake port 18, Sac chanmber

Fig.l Schematics of fuel injection system
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Table.l Specification of Fuel Injection System

Equipments Items Dimension
Base circle diameter 190 mm
Fuel Cam Roller diameter 90 mm
Maximum lift 365 mm
Plunger diameter 28.5 mm
Fuel Pump Plunger lift 395 mm
Spill port diameter 2.5 mm
High Press. | Pipe I length/diameter| 700/6.5 mm
Pipe Pipelllength/diameter; 900/4.5 mm
Needle valve Max kift 1.6 mm
Fuel Spring coefficient 241 N/mm
Injection Opening presstre 325 kgf/cm
Valve Sac volume 127.7 mm®
Hole number 5
Fuel supply pressure: 892 kgf/cm®
Combustion chamber pressure: 50 kgf/cm®

Table.2 Specification of Test Engine

Engine TV, SSANGYONG
ne pe B&W 6L35MC
Cylinder Bore X
Piston Stroke 350 mm@ X 1050 mm
OutputM.C.O) 4000 BHP at 200 R/Minute
Firing Order 1-5-3-4-2-6
(For Astern) (View from stern side)
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Fig.7 Simulated injection rate of various pump speed
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Fig.8 Simulated fuel injection press of various fuel
pipe lengths at the nozzle chamber
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Fig.9 Simulated fuel injection press of various pipe
diameter at the high press pipe distributor
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