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Realizing National Phase IV Emission Standard of Heavy-duty Diesel
Engine by Using Premixed Methanol/Diesel Dual Fuel
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(1. State Key Laboratory of Engines, Tianjin University, Tianjin 300072, China
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Abstract: Premixed methanol diesel dual fuel ( PMDDF) is a combustion mode in which methanol is
injected from the intake port and then ignited by the direct injected diesel in the cylinder. Many studies
have shown that PMDDF mode has the potential to reduce NO_ and PM emissions simultaneously. In this
study, investigation on realizing national phase IV emission standard by using PMDDF combustion mode
coupling with diesel oxidation catalyst (DOC) and particulate oxidation catalyst (POC) was carried out
on a 6-cylinder heavy-duty diesel engine. The effects of premixed methanol on engine combustion process
and fuel economy were also investigated. The experimental results showed that with the engine power
keeping unchanged, the emission level of the engine was improved from national phase Il to IV by using
PMDDF combustion mode and the simple aftertreatment DOC + POC. And the specific fuel consumption
almost remained unchanged. This technology provided a new route for the realization of national phase [V
emission standard. In addition, it was also found that the ignition delay of PMDDF combustion mode was
prolonged and the combustion duration was shortened with the increase of premixed methanol ratio. At
high engine load, the brake specific fuel consumption of PMDDF combustion mode was lower than that of
baseline engine, but it was slightly higher at low engine load. Therefore, the premixed methanol ratio can
be a little higher at high engine load but can not be very high at low engine load.
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Tab.1 Main technical specifications of test engine
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Fig. 1  Photographic view of test engine
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Fig.2 Schematic diagram of engine setup
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Fig.3 Engine external characteristic at different modes
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Tab.2 Premixed methanol ratio of ESC
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Fig.6 Comparison of brake specific fuel consumption
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Fig.8 Smoke emission
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