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Study of Two-Stage Injection in Optimizing Cold-Start
Emission Characteristics of GDI Engine

LIU Dexin, LIU Bin
(State Key Laboratory of Engines. Tianjin University, Tianjin 300072, China)

Abstract: A new solution to the cold start emissions of gasoline direct injection (GDI) engines
was presented with two-stage injection strategy and special design of piston crown to improve the
distribution of the air-fuel mixture and the combustion stability. AVIL-Fire was used to simulate
the distribution of fuel-air mixture in a cylinder under cold start condition. The cold-start-exhaust
experiment with different injection strategies was conducted. The results show that the two-stage
injection strategy combined with reasonably guiding the air flow would optimize the distribution
of the fuel-air ratio in the cylinder under cold start condition, thus improving the characteristics
of the spark ignition and the spread speed of the flame front, and mitigating fuel wetted-wall phe-
nomenon. It seems that the present method may enhance the combustion stability and reduce the
HC emissions.
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