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Abstract - The common rail diesd engine used in this study is a remanufactured waste engine. The fudl
injection timing of the waste engine is set to be suitable for the operating conditions of the vehide. However,
the engine of a generator is operated a a congtant gpeed and mainly a partid load. Therefore, it is necessary
to change the fud injection timing suitable for the power generation engine, and the cost and the time
required for such change must be minimized as much as possble. As a reault of the andysis, it was
confirmed that the fud efficiency improves according to the fue injection timing suitable for the engine
for the generator, thereby increasing the performance and fud efficiency
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Table 1. Specifications of fuel injection system.

Nozzle type Mini Sac

Spray Angle 150 deg

Nozzle Hole diameter 0.16 cm
Number of Nozzle Hole 8




fuel injection system

Fig. 2. Engine map using GT-Power program for
engine anaysis
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Fig. 3. Results of injection system simulation
Table 2. Engine specifications
Injection Type Direct Injection
Induction Type Turbo Charger
Displacement Volume(cc) 2,902
Bore x Stroke(mm) 97.1 x 98
Compression Ratio 175
EVO/EVC BBDC 45°/ATDC 30
IVOIIVC BTDC 30°/ABDC 45°
Max. Torque(N-m) 333 a 2,200rpm
Max. Power(kW) 110 at 4,100rpm
Table 3. Experimental conditions
Engine Speed(rpm) 1,500, 1,800, 2,400
Load(%) 50, 100
SOl
(sart of injection) -30 ~ 10 CA.deg
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Fig. 5. Comparison of calculation and experiment
results
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Fig. 8. Comparison torque and BSFC with the parameters

Table 4. Input condition of SOI timing and optimal injec-

tion timing calculated among the variations

Load Speed(rpm)
(%) 1,500 1,800 2,400
-20 -23 -28
-15 -18 -23
50 -10(Base) -13(Base) -18(Base)
-5 -8 -13
0 -3 -8
-32 -35 -40
-27 -30 -35
100 -22(Base) -25(Base) -30(Base)
-17 -20 -25
-12 -15 -20
C] : Optimization of SOI
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con : Control vave

cyl : Cylinder

d . Delivery vave

ini : Initia

I . Pipe line

m : Mass (kg)

need : Needle valve

noz : Nozzle

P . Pressure (Pa)

p . Plunger
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U : Veocity (m/s)

X . Displacement (m)
J2|A EX}

yéi : Bulk modulus of fuel

p : Fuel density (kg/m®)
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