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Characteristics of Tumble Flow in Cylinder of 4 Valve Gasoline Engine
by Using Particle Tracking Method

Chang-sik Lee, Mun-soo Chon and Sung-hwan Chung

B), Swirl Intensifying Valve(2=9 7338 ‘@2), Particle Tracking Method(Y A+ 324 9)
Abstract

The in-cylinder flow field of gasoline engine comprises unsteady compressible turbulent flows caused by
the intake port, combustion chamber geometry and the change of the spatial shape. Thus the quantitative
analysis of the in-cylinder bulk flow plays an important role in the improvement of engine performances and
the reduction of exhaust emission. The influences of timble intensifying valve (TIV) and swirl intensifying
valve (SIV), and the various intake-flow conditions are compared with the tumble ratio obtained by the
measured results of the in-cylinder gas flow. In order to obtain the quantitative analysis of the in-cylinder gas
flows of gasoline engine this investigation applied the particle tracking method to the analysis of gas flow
characteristics. Various intake conditions such as tumble and swirl intensifying valve, the deactivated

In-Cylinder Bulk Flow(d ] W AA] %), Tumble Intensifying Valve(d & 23} #

condition of one valve among two intake valves, and the other factors of gas flow are considered.
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Fig. 1 Schematic diagram to measure in-cylinder flow.
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Table 1 Specifications of visualization engine.

Number of cylinder 1
Bore 85 mm
Stroke 88 mm
Displacement 499 cc
Compression ratio 7
VO 18° BTDC
Valve timing ve 54" ABDC
EVO 47° BBDC
EVC 17° ATDC
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Table 2 Crank angle for flow analysis.

Crank angle | Downward distance from TDC
BBDC 60° Tlmm
BDC 88mm
ABDC 60° 71mm
ABDC 120° 27mm

111mm
64mm
38mm[ %ﬁ<&:li§2mm
Exhaust port 28° 30/ Intake port
' 32mm
|: } 49mm

88mm

83mm
Fig. 2 Configuration of intake port of test engine.
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Fig. 3 Nlumination coding pulse used to determine
velocity vector.
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Fig. 4 Procedures for obtaining velocity vector.
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Flg. 6 Schematic diagram of intake flow conditions.
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Fig. 7 Effect of intake flow condition on the flow rate
according to the engine speed.
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Fig. 8 Flow field in cylinder of baseline engine.
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Fig. 9 Flow field in cylinder under 30% TIV condition.
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Fig. 10 Flow field in cylinder under 30% SIV condition.
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Fig. 11 Flow field in cylinder under 1 valve deactivated condition.
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Fig.12 Effect of inlet flow condition on the tumble ratio.
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