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Knocking Improvement by Tumble Flow and
Reverse Squish Flow
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Summary

This paper describes knocking improvement by achieving a high heat release pattern at late stage
combustion using a reverse squish flow. The gas flow in a cylinder flowl tumble and squish flow ,
flame propagation, and the combustion pattern were measured with a real SI engine. A flow-
direction relationship between the tumble and squish flows and the influence of a tumble ratio were
examined for each of various combustion chamber shapes. This examination clearly shows the
reverse squish flow becomes intense at a high tumble ratio when the tumble and reverse squish flows
are in the same direction, while it becomes intense at a low tumble ratio when in a conflicting
direction, and a relatively low tumble ratio makes the reverse squish flow the maximum when the
tumble and reverse squish flows are in the conflicting direction compared to that in the same
direction. Increasing the reverse squish flow rate can enlarge the heat release pattern at the late

stage combustion, thus achieving a high effect of knock improvement.
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on Tumble Flow Formation
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Fig.3 Time Histories of Velocity at Plug Location
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Fig.4 Effect of Squish Area Location on Squish
Flow Generation
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Fig.5 Time Histories of Velocity at Squish Entrance
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Fig.6 Flame Propagation Images

- b
- | W Gige o ———1 —— = EX. Side
;E = | 'I:LE-':IH:.H"_E! E | EX Soush Fin o
E | R :_ "y -E
oy | ___,-'-__ X e B
E- | il E
E & | i = | [ £
;1- | - > E 1= _;.‘
rEL I ; - T B
H | P00 e Al £
e B N O
B | :ﬂ !_ j.—'lltl:"i wlh:lulﬁqulhl "
& 4 2 o a 2 4 ]
Flame A Speed [higeg] Flame Srea 5pead [Sag]

Fig.7 Comparison of Flame Area Speed
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Fig.8 Comparison of Rate of Heat Release
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Fig.9 Comparison of Combustion Pattern and Fluctuation
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