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OH PLIF measurement in a spark ignition engine with a tumble
flow1 SIDDHARTHAKUMAR, TATSUYAMORONUKI, MASAYASU SHIMURA,
YUKI MINAMOTO, Department of Mechanical Engineering, Tokyo Institute of
Technology, Japan, TAKESHI YOKOMORI, Graduate School of Science and Tech-
nology, Keio University, Japan, MAMORU TANAHASHI, Department of Mechani-
cal Engineering, Tokyo Institute of Technology, Japan, STRATEGIC INNOVATION
PROGRAM (SIP) TEAM — Under lean conditions, high compression ratio and
strong tumble flow; cycle-to-cycle variations of combustion in spark ignition (SI) en-
gines is prominent, therefore, relation between flame propagation characteristics and
increase of pressure needs to be clarified. The present study is aimed at exploring the
spatial and temporal development of the flame kernel using OH planar laser-induced
fluorescence (OH PLIF) in an optical SI engine. Equivalence ratio is changed at a
fixed indicated mean effective pressure of 400 kPa. From the measurements taken at
different crank angle degrees (CAD) after ignition, characteristics of flame behavior
were investigated considering temporal evolution of in-cylinder pressure, and factors
causing cycle-to-cycle variations are discussed. In addition, the effects of tumble
flow intensity on flame propagation behavior were also investigated.
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