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Abstract: The objective of this study was to investigate, using a numerical method, the fuel injection targeting
for improving the combustion performance in a HSDI diesel engine. In this work, the ECFM-3Z model was
applied as the combustion model, and the injection mass, inclined spray angle, and injection timing were varied
for the study on the targeting of fuel spray. The results of this work were compared in terms of cylinder
pressure, rate of heat release, and exhaust emissions characteristics. It was found that the cylinder pressure
increased when the injection timing was advanced, and the rate of heat release increased when more fuel was
injected into the piston bowl. In addition, NOx emission increased owing to the increase in the rate of heat
release. On the other hand, CO and soot emissions decreased because of the improvement in combustion
performance.
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Table 1 Sub-model for numerical analysis Table 3 Numerical analysis conditions
Phenomenon Model Contents Conditions
Turbulence k-zeta-f Injection mass [mg/stroke] 6, 8, 10
Break-up Wave Injection timing [ATDC deg] -10, -5, 0, 5, 10
Evaporating Dukowicz Inclined spray angle [deg] 100, 130, 156
Wall interaction Walljetl Engine speed [rpm] 1,500
Combustion ECFM-3Z
NOy Extended Zel’dovich
Soot Kennedy-Hiroyasu-Magnussen 10 t,, = BTDC 8deg, P, = 100MPa
m__ = 8mg, 1500rpm
w gl
Table 2 Specifications of test engine % Experiment <
Contents Specification E. 6 -~ Caleulation /\\
Displacement [cc] 1,493 3 / ‘\‘
Bore x Stroke [mm] 75 x 845 o o \
Connecting rod length [mm] 140 S— / ‘\’
Compression ratio 17.8 % y "
Initial pressure [MPa] 0.115 £ 2 / N
Valve IVC (BTDC deg) 128 S L—
timing EVO (ATDC deg) 172 " — 20 0 20 20
Nozzle hole diameter [mm] 0.128

Crank angle [deg]

Fig. 3 The comparison of experimental and numerical
results
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Fig. 4 Comparison of the air-fuel mixture distri-
butions (mi,; = 8mg, tin,j = BTDC 10deg)
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