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Theoretical Prediction Method on Occurrence of Spark Knock
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Abstract

To theoretically predict knock occurrence in S. I. engine as a function of engine design and

operating parameters, transient local temperature and pressure, mixture density of flame front in

combustion period are calculated. We next determined normal combustion period and auto

ignition period of end gas using the prediction method on occurrence of spark knock which we

suggested. We predict knock occurrence in S. 1. engine by comparing consecutively normal
combustion period with the auto ignition period of end gas in combustion period. Engine design
and operating parameters such as compression ratio, engine speed, spark timing, inlet tempera-

ture and pressure are taken into account in this calculations. The predicted results are well

matched with the experimental results in turbocharged engine. Therefore, this method will

provide the systematic guideline for designing engines in view of knocking limits.
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Fig.1 Curves of transient pressure Pt vs. pressure
wave travel distance, r shortly after thermal
explosion of reaction zone in flame
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Fig. 2 Flow chart of knock prediction program
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A . Charge amplifer IC . Intercooler

AFM : Air Flow Meter ID : Ignition Detector

C . Compressor IP . Ignition Prodbe

CA . Combustion Analyzer 0 . Oscilloscope

CAD : Crank Argle Detector PR  : Printer

CBT : Carburetor PT . Pressure Transducer
D . Waterbrake dynamometer SP  : Spark Plug

E . Test engine T : Turbine

FCM : Fuel Consumption Mector TH  : Thermocouple

FMU : Flame arrival time mesuring unit XY : X.Y plotter

FT . Fuel tank

Fig. 7 Schematic diagram of experimental apparatus
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Table 1 Specification of test engine
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Engine type
g P overhead cam type

No. of cylinder 4
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without intercooler
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