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3D Numerical Simulation of Effect of Intake Port Water Injection on

the Anti-knock for Gasoline Engine
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Abstract: Intake port water injection on gasoline engine represents an effective option of reducing the in-
cylinder temperature with extending the upper limit of the boost pressure, and increasing the thermal
efficiency at the high load. The automobile engineers are concerned about the water injection in the gasoline
engine. However there are few researches revealing the mechanism and the physical interaction between the
water and fuel in the cylinder. In this paper, the modeled 1.5T gasoline-direct-injection (GDI) and port-water-
injection dual injection engine was operated on 3000 r/min, IMEP 15bar. The effect of water injection timing,
the water injection ratio and the spark timing on the in-cylinder fuel-air mixing, the combustion characteristic
and emissions were investigated by the CONVERGE software. Finally the potential of intake port water
injection on the knock mitigation, the improvement of engine efficiency and the reduction of emissions were
assessed. The numerical analysis can be used to design and conduct the application of the water injection.
The main results of such study reveal that with suitable water injection timing, more water was trapped in
cylinder while the intake port water wetting was reduced. With the increase of the water injection ratio, the
cooling effect of water on the in-cylinder end-gas was enhanced while the homogeneity of the fuel-air mixing
was worsen. With large quantity of the water to fuel ratio, the temperature of the end-gas was further reduced.
On the premise of knock mitigation, the thermal efficiency was improved and the NOx emissions were
reduced with large quantity of water injection and suitable spark advance.
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