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NO.: Reduction in Diesel Engines due to Port Water-Injection
(Comparison of NO: Reduction Rate between Experiment and Prediction)

Masahiro ISHIDA, Zhi-Li CHEN,
Kenichiro EJIMA and Hironobu UEKI

The effect of port water-injection on the exhaust NO. reduction was examined experimentally
as well as theoretically. In the experiment, water was injected into each suction port of a 4 cylinder
turbocharged DI diesel engine using gasoline injectors. The exhaust NO: was reduced significantly
by port water-injection, and about 50% reduction in NO. concentration was obtained by injecting an
amount of 0.035 kg of water/kg of air under various engine operation conditions. By comparing
between the experiment and the analysis based on the authors’ two-zone model, it is shown that the
NO: reduction is mainly caused by a decrease in the temperature of the burned gas resulting from an
increase in the specific heat due to humidification.
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Fig.2 Diagram of water injection control system
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Fig.3 Trade-off between be & NO: and smoke & NO:
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Fig.4 Change in combustion history due to water
injection
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