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内容の要旨 (Abstract)

This thesis presents cylinder pressure-based adaptive airfuel ratio control and

compressionheattransferanalysis.Inthefirstmainpart,wefocusontheairfuelratio

(AFR)estimationand control.The staticAFRcalculationmodelbasedonin-cylinder

pressuredataandontheadaptiveAFRcontrolstrategyispresented.Themodelutilizes

theintakemanifoldpressure,enginespeed,totalheatrelease,andtherapidburnangle,

as input variables for the AFR computation.The combustion parameters,total heat

release,and rapid burn angle,are calculated from in-cylinder pressure data.This

proposedAFRmodelcanbeappliedtothevirtuallambdasensorforthefeedbackcontrol

system.Inpracticalapplications,simpleadaptivecontrol(SAC)isappliedinconjunction

withtheAFRmodelforport-injectedfuelcontrol.Theexperimentalresultsshowthatthe

proposed model can estimate the AFR,and the accuracy of the estimated value is

applicabletothefeedbackcontrolsystem.Additionally,theadaptivecontrollerwiththe

AFRmodelcanbeappliedtoregulatetheAFRoftheportinjectionSIengine.Forthe

secondpart,wepresentanestimationmethodforthecompressionheattransferandits

application.Based on the first law of thermodynamics,ideal gas law,and some

assumptions,thestate-spacemodelforthecompressionprocesscanbederived.During

thecompressionstroke theheattransferto orfrom,thecylinderwallscanbecomputed

using the least squares regression.The identification results show that the proposed

methodcanestimate the amountofheattransferand its direction.Additionally,these

resultscanbeappliedtoevaluatethepolytropicexponentvariation,whichisaffectedby

heattransfer.Thisvariationismainlyattributedtoboththequantityanddirectionof

heattransfer.Moreoyer,wealsodiscusstheanalysismethodologyandpossiblewaysfor

improvementoftheheattransferestimationmethod.


