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Methods of Knock Signal Analysis in a SI. Engine

ABSTRACT

In recent years, high efficiency, high performance, and low pollutant emmision engines have been develo-
ped. Knock phenomenon has drawn interests because it became an hinderance to engine power and efficiency
increase through higher compression ratio.

Knock phenomenon is an abnormal combustion originated from autoignition of unburned gas in the
end-gas region during the later stage of combustion process and accompanled a high pitched metallic
noise. And this phenomenon is characterized by knock occurrence percentage, knock occurrence angle
and knock intensity.

A four cylinder spark ignition engine is used in our experiment, and its combustion chamber pressure
is measured at various engine speeds, ignition timing. The data are analyzed by numerous methods in
order to select the optimum methods and to achieve better understanding of knock characteristics.

Methods using band-pass filter, third derivative and step method are shown to be the most suitable,
while methods using frequency analysis are shown to be unsuitable. Because step method only uses signals
ahove threshold value during knocking condition, pressure signal analyses with this method show good
signal-to-noise ratio.
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(@ Pressure transducer ® Accelerometer
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@ Coolant temp. controller @ Charge amplifier
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@ Dynamometer controller @ 80386 P/C

@ Printer & Plotter

Fig.1 Schematic diagram of experimental equi-
pment.

Table 1 Specification of pressure transducer

Type 6053 A 60 6001
Range 0~ 200bar 0~250bar
Sensitivity —205pC/bar | — 15pC/bar
Natural Frequency 200kHz 150kHz
Linearity +1%/FSO | +08%/FSO

Temperature Range | —196~350°C|—196~350°C
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