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Cold start characteristics simulation by CFD in

a turbocharged gasoline direct injection engine
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Abstract: Cold start characteristics in Changan BlueCore 1.5 TGDI engine, a turbocharged
gasoline direct injection engine was numerically calculated by using two CFD codes, Converge
and STAR-CD. The results show that when in-cylinder gas flow is simulated, there is little
difference between the calculated results of cylinder trapped mass, average pressure,
temperature and tumble ratio by using Converge and STAR-CD. However, some differences exist
when in—cylinder spray and atomization is calculated by these two CFD codes. The results
also show that the contents of fuel recipe has some influence on the spray and atomization
simulation, especially at cold start condition, so when isooctane is selected as fuel
candidate, this impact should be considered. After an optimization of the cold start
injection strategy, the evaporation of almost of the fuel droplets is ensured, so the engine
can get ideal mixture distribution around the sparkplug at spark timing, and it can will
increase the ignitability and decrease the cycle by cycle variations of this engine.
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