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Analyses of cycle-to-cycle variation of combustion in low load conditions by
visualization of fuel mixture formation processes using an optical engine
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Abstract

Reduction in cycle-to-cycle variation (CCV) of combustion has been required because CCV affects fuel consumption,
emissions and drivability. The factors that cause CCV of combustion are considered, such as the variation of in-cylinder
flow, fuel distribution, temperature distribution, ignition energy and EGR distribution. However, it is difficult to measure and
analyze these factors. In this study, CCV of in-cylinder flow on some load conditions are investigated by using optical single-

cylinder engine and high speed PIV measurement system. As a result, CCV of intake flow in cylinder becomes strong in low

load conditions.
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Fig.4 In cylinder pressure and rate of heat release
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Fig.6 Vector velocity (CA = 450deg.ATDC, Ensemble ave.)
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Fig.7 Vector velocity (CA = 540deg.ATDC, Ensemble ave.)
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Fig.8 Vector velocity (CA =630 deg.ATDC, Ensemble ave.)
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Fig.12 Vector velocity (Time ave. flow, net IMEP=150 kPa)
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