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Effect of Pilot Injection on Diesel Combustion
(1st Report, Reduction of Ignition Delay)

Masahiro ISHIDA, Zhi-Li CHEN,
Hironobu UEKI and Takeshi YAMADA

To reduce the level of exhaust emissions and to improve the ignition characteristics, the effect
of pilot injection on combustion was examined experimentally in a turbocharged direct-injection
diesel engine, and was analyzed theoretically using a two-zone combustion model. The pilot
injection effect was compared with the combustion in the injection without pilot injection and also
with the effect of fuel additive as an ignition improver in two kinds of fuel: high-quality fuel having
a cetane index of 57 and low-quality fuel having that of 40. It is found that the pilot injection
effectively reduces ignition delay at the retarded injection timing, under the low-load condition, and
in the case of low-cetane fuel. The ignition delay of the main injection is reduced to about a half of
that of the injection without pilot injection by the pilot injection with the short interval between pilot
and main injection. The ignition delay of the low-cetane fuel is reduced to that of the high-quality
fuel by a small amount of pilot injection, or by adding 1% of the ignition improver.
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Table 1 Properties of test fuels

Name of fuel ADO60 | ADO40 LCGO
Sp/Gr@15/4°C 0.8335 0.8914
Viscosity cS1@S0°C 2.42 292 3.10
C.CR. W% 0.01 0.36 0.22
Sultur  w1% 0.14 0.73 0.76
Net Calorific Value MJ/kg 42.91 42.04 42.04
Distillation °C
1.B.P. 183.0 193.5 2135
10% 219.5 236.5 247.0
50% 272.5 292.0 297.5
90% 326.0 351.0 3535
E.P. 356.5 3775 3745
Cetane Index 57.1 40.1 35.6
C/H Ratio 6.39 7.32
8
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Fig.3 Relationship between separation period and
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Fig.4 Effect of interval between pilot and main injection on combustion
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Fig.5 Effect of pilot amount on combustion
(Fuel ADO 60, Pre=3.97 bar, 6in;=5° BTDC)
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Fig. 7 Effect of pilot amount on combustion
(Fuel ADO 40, Pre=8.30bar, n;=5° BTDC)
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(Fuel ADO 60, Pne=8.30bar, 6n;=5"BTDC)
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Fig.8 Effect of pilot amount on combustion
(Fuel ADO 40, Pne=8.30bar, 6in;=5° BTDC)
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