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Simultaneous Reduction of NO. and Smoke based on Port Injection of
Methanol/Water Blend in a DI Diesel Engine

Masahiro ISHIDA*®, Hironobu UEK],
Daisaku SAKAGUCHI and Kiyoshi KUROKAWA

** Dept. of Mechanical Systems Engincering. Nagasaki University,
1-14 Bunkyo- Machi, Nagasaki 852-8521. Japan

The auxiliary port injection system was built up using low pressure injectors installed on a
common rail. Methanol/water blend was injected into each suction port of a four cylinder turbocharg-
ed DI diesel engine by controlling the injection timing and duration electronically. The optimum
conditions of the injected amount of methanol/water blend and the blending ratio of methanol and
water were investigated to obtain simultaneous reduction in both NOr and smoke without increasing
fuel consumption. In the theoretical study, the effect of methanol/water blend on combustion and NO
formation was analyzed by using the two-zone model. The proposed auxiliary port injection of
methanol/water blend combined with the pilot fuel injection could be a feasible countermeasure.
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Table 1 [njected amount of water and methanol

(1) Water 100 %vol. (2) Methanol 100 %vol.

Pme || MXw=Guw/Gqr| Cw/ Gua || Ax,=G\/Ga, | G/ Cren

(MPa) {kg/kg) (kg/kg) (ka/kg) (ka/ka)
0.006 0.284

0.010 0.459 0.011 0.583

0.40 0.020 0.922 0.016 0.971
0.029 1.341 0.022 1.536

0.010 0.313 0.009 0.288

0.83 0.020 0.629 0.016 0.603
0.030 0.915 0.026 1.169

0.034 1.783

(3) Water 75 %vol. (4 Water 50 %vol.
Methanaol 25 %vol. Methanol 50 %vol.

Pme Aw+¥) |(Gw+G)/Gue|| A0wtX1) | (Gt Gra)/Go
(MPa) || (kgkg) kg/kg) (kaka) (kgkg)
0.011 0.539 0.011 0.531
0.022 1.107 0.022 1.198
0.40 0.033 1.673 0.033 1.990
0.045 2.344 0.041 3.033
0.017 0.529 0.017 0.565
0.83 0.034 1.106 0.033 1.235
0.040 1.341 0.044 1.767
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Fig.3 Change in exhaust emissions due to methanol/water (Without or with pilot fuel injection; 8, =TDC)
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Fig.4 Change in combustion history due to methanol/water (P =0.83 MPa; e;njoDC)
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Fig.6 Ignition delay due to methanol/water blend
(P_.=0.40, 0.83 MPa, 8_=TDC)
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Fig.8 Smoke reduction due to oxygen content
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Fig.9 Combustion gas temperatures and NO formation rate based on two-zone model analysis
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