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Transient Start Characteristics of the Combustion and Emissions under the Quick High Cranking Speed for
Hybrid Electric Vehicles
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Abstract This paper presents atest bench which is constructed to simulate quick start of the engine for an Integrated Start/Generator
(ISG) system of HEV and the transient processes characteristics of the combustion and emissions under the quick high cranking speed for a
port-fuel-injected gasoline engine under various cranking speeds. The test results show that the engine start for a hybrid electric vehicleis
much quicker and more transient than that for anormal vehicle. The intake manifold pressure is lower when the cranking speed enhanced,
thus the fuel metering strategies should be modified. Incompletely combustion and misfire are more easily occur at the first 2~9 cycles
during the start process. With the increase of cranking speed, incompletely combustion is more significant, which leads to higher
hydrocarbon emissions. Under the start condition, the hydrocarbon emissions can not be converted completely, but the catalyst efficiency
is different. When the cranking speed increased, the catalyst efficiency decreases firstly, then it increases again. Under the condition of this
paper, the post-catalyst hydrocarbon emission is minimum when the cranking speed is set at 1000 r/min.
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