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In-cylinder Inclined Swirl of Four Stroke Gasoline Engine
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Abstract; A double eigen angle steady-state flow rig was used to measure three modified options of intake
port on a single cylinder four stroke gasoline engine. The results showed that improving combustion by
enhancing swirl might reduce the flow capacity while improving tumble ratio appropriately could also
increase the intake flow coefficient. Based on the dimensionless swirl ratio and tumble ratio, a group of
simple formulas which were used to calculate the inclined swirl characteristic parameters were proposed,
and related experiments were accomplished to prove their effectiveness. Additionally, linear regression
analysis was conducted between the dimensionless swirl ratio at the condition characteristic angle o of 60°
and the dimensionless inclined swirl ratio synthesized by swirl ratio and tumble ratio, and the correlation
coefficient of three options were 0.96, 0.97 and 0.97 respectively. It was concluded that the
performance of intake port could be evaluated by the dimensionless swirl ratio at a certain angle « instead
of swirl ratio and tumble ratio.
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Fig.1 Three different options of intake port
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Fig.2 Changing curves of dimensionless swirl ratio at different «,8 angle
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Fig.3  Curves of flow coefficient contrast of three options
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Fig.4 Curves of dimensionless tumble ratio of three options
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Fig.5 Curves of dimensionless swirl ratio of three options
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Fig.6 Dimensionless inclination angle of inclined

swirl @ of three options
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Tab.1 Final swirl ratio, tumble ratio and

parameters of inclined swirl

e WL L TR L AHIR I L Rk
B R, R, R, R 6/(°)
1 0.152 0.28 0.319 61
2 0.175 0.297 0.345 60
3 0.152 0.296 0.333 62
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