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Measurement and Analysis of Knock for Rapid Throttle Opening
in SI Engines
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ABSTRACT

In this study, investigation of transient knock characteristics in a spark-ignition
engine has been carried out. The universal knock threshold values were found by a
DFDD method and a NSDBP method which is a non-dimensional version of the SDBP
method. Also modified NSDBP method could be used for transient knock detection.

In a commercial ECU, spark timing was retarded from the steady-state spark timing
during rapid throttle opening to avoid uncomfortable feeling and knock. Knock usually
occurred just after the start of rapid throttle opening when spark timing was set as
values for the steady state condition. We found that air/fuel ratio deeply involved with
the knock during transient condition. Due to the difference of initial heat release rate,
knock occuwrred more easily at rich air/fuel ratio than at lean air/fuel ratio.

o758 : Knock intensity(x7) 7+ =), Threshold(:=# ¢ 7] gk), Back-ground noise
(73 #-2), Rapid throttle opening(F7}<5), Knock retard( 7t A7)
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Nomenclature Passed Filter knock intensity
A air excess ratio( (A/F) / (A/F) ) DFDD  : Degree base first derivative
NSDBP : Normalized Sum of Divided Band differential knock intensity (bar/deg.)
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Fig.1 Schematic diagram of test engine
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Engine speed : 2000rpm , inlat pressure D 36bar =»> 1 bar,Throttle 70 deg
PC ECU-mode Throttle open speed 450 deg /sec
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Fig. 5 Knock intensity of pressure (DFDD) and acceleration data (SDBP,NSDBP)
for rapid throttle opening

Engine spead : 2000rpm , iniet pressure 0 36bar => 1 bar Throttle 70 deg
P ECU-mode, Thraltle open speed : 450 deg./sec
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Fig. 6 Knock intensity of pressure (DFDD) and acceleration data (SDBP,NSDBP)
for rapid throttle opening
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