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A Study on Knock Model in Spark Ignition Engine
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ABSTRACT

Spark knock obstructs any improvement in the efficiency and performance of an engine. As the
knock mechanism of spark ignition engine, the detonation and the autoignition theory have been
offered.

In this paper, the knock model was established, which was able to predict the onset of knock
and knock timing of spark ignition engine by the basis of autoignition theory. This model was a
function of engine speed and equivalent air-fuel ratio. When this established knock model was tested
from 1000rpm to 3000rpm of engine speed data, maximum error was crank angle 2 degrees between
measured and predicted knock time.

And the main results were as follows by the experimental analysis of spark knock in spark ignition
engine.

1) Knock frequency was increased as engine speed increased,

2) Knock amplitude was increased as mass of end gas increased.

3) Knock frequency was occured above minimum 18% mass fraction of end gas.
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Tablel Specification of test engine vsed

Item Engine

Type 4 8troke eycle,
overhead cam

No. of cylinder 4 cylinder

Cooling system Water cooled
Fuel supply system | Carburetor
Compression ratio 8.5

Bore X Stroke 76.9 X 86(mm)
Digplacement volume | 1598cce

Length of con. rod | 153.7 (mm)
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