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A Study on the Effect of Improving In-cylinder Flow on
' Fast and Lean Burn in a Gasoline Engine
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ABSTRACT

An experimental study of in-cylinder flow and combustion characteristics in two gasoline engines
of different intake ports which are denoted as original port and masked shroud head(MSH) ports
is presented. The flows generated by the MSH and the original port are investigated by laser Doppler
velocimeter(LDV) under steady flow and motoring (non-firing) conditions. Combustion characteristics
with different swirl levels produced by two intake ports are analyzed by combustion pressure measure-
ment and statistical calculation.

The swirl level inside the cylinder of the. MSH port engine is found to be much higher than
the original port, and the MSH has a large eddy motion of cylinder diameter size. Using ensemble
average method to evaluate engine turbulence under motoring condition, the MSH port engine is
shown to have higher turbulence intensity than the original port during intake and compression
strokes. The peak combustion pressure of MSH port engine is higher and the time required to reach
at the peak pressure is shorter than the original port, so that the effect of the MSH port on fast
burn is shown. Also the cyclic variations of peak pressure and the reaching time in the MSH port
are apparently reduced.
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Table 1 Princlpal characteristics of the englne
Type of engine MPI engine, 1977 cc
Bore 85.0 mm
Stroke 88.0 mm
Compression ratio 8.6
Intake valve

Number 1
Open 19 deg. BTDC
Cloge 87 deg. ABDC
Exhaust valve.
Number 1
Open 57 deg. BBDC
Close 19 deg. ATDC
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(a) Original port

(b) MSH port

Flg.l Original port and MSH port geometries
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Table 2 Princlpal charcteristics of the laser
Doppler velocimeter

Laser head
Power 2 W, Argon ion
Wave length 514,488 nm
Focal length 120 mm
Measuring vol.
Diametar 0.035 mm
Length 0.18 mm
Fringe spacing 1.32um
Fringe number 28
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