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A Study on the Normal Combustion and Abnormal
Combustion in Automotive S.I.LEngine
(Knocking Phenomena 1n Quiscent or Swirl Flow Field)
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K. W. Lee, H. Fupmoto, K. 5. Park

ABSTRACT

In this study, a rapid compression and expansion mﬁchine(RCEM) equipped with a swirl genera-
tor was designed and developed, In order to clanfy normal and abnormal combustion(knocking
phenomena). This RCEM 15 intended to simulate combustion process in actual automotive S.1.en-
gines, having a high reproducibility in the compression stroke. Flame propagation and autoignition
processes assoclated with normal and abnormal combustion were captured by the high speed

schlieren photography. And swirl intensity, equivalence ratio and 1gnition position were varied to
investigate the effect of turbulence, concentration in the unburnt gas region and flame propaga-

tion length. The knock intensity, knock mass fraction and knock mass fraction after autolgnition
were calculated by use of history of measured cylinder pressure.
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Table 1 Driving Conditions of RCEM

Bore x Stroke

Mean Piston Speed m/s
Equivalent Engine Speed [ r.p.m. ]

Wall Temperature of Combustion
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Chamber(Tw) (K]
Mixture Temperature(To) [K]

Initial Pressure(Po) [ MPa ]

Compression Ratio
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Fig.2 Distributions of Cylinder Pressure Spec-
trum by FFT Method
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