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Optimal Gas-Flow Conditions for Stabilization of Lean-Burn Combustion
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Abstract

Gas flow characteristics within the cylinder is important factors in impoving lean combustion

stability. This paper shows the effects of various flow fields generated by a swirl control

valve(SCV) on combustion process in a 4-valve spark ignition engine. An impulse swirl/tumble
meter was used to elucidate the steady-state flow characteristics, and a rotating grating type LDV
was developed to measure the mean velocity and tunbulence intensity in relation to the crank

angle. These methodologies were applied to clarify the correlation between gas flow characteris-
tics and combustion stability at a lean air fuel ratio. An analysis of the correlation revealed the
gas flow conditions required to optimize a lean-burn sysytem.
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Table 1 Specifications of test engine

. Four-stroke, Four-valve
Engine .
S. I engine
Bore x Stroke ¢ 73X 86 mm
Displacement 360 cm?®
Compression ratio 9.9
Combustion chamber Pentroof
Intake Open: TDC
Valve valve Close : 42°ABDC
Timing | Exhaust Open: 46°BBDC
valve Close : 4°BTDC
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Tumble rig

1. Test rig:
@ Cylinder head
@ Tumble rig

2. Measuring section :
® Impulse swirl meter

3. Reading section :
@ Digital readout

4. Flow controlling section :
® Flow control valve
® Connecting pipe
@ Laminar flow meter
Blower

D=DBore

H=22+D/2

L=1.5Dx2

Fig. 2 Schematic of impulse tumble meter
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Table 2 Steady-state flow characteristics

Type| Air motion Mass Swirl | Tumble
no. regimes flow |(ratio(SR)|ratio(TR)
rate(g/s)

[ Low swirl 10.711 0.61 0.76
I High swirl 10.60 2.28 0.68
I |Inclined swirl { 20.56 131 118
IV | Low tumble | 21.62 0.95
V | High tumble | 22.83 1.58
il Baseline 59.22 0.72
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