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Flame Structure of Moderately Turbulent Combustion in the Opposed
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Abstract

The measurement of velocity and stain rate field has been conducted in opposed impinging jet combustion.
When a smaller diameter (Smm) orifice of pre-chamber was used, previous studies had reported that the
combustion phase showed a shift from weak turbulent combustion to moderate turbulent combustion in the
modified Borghi Diagram. In the case with smaller orifice diameter (Smm), NOx emission was substantially
reduced by a factor 1/2 while the combustion pressure remains at the same as that in the conventional
combustion. Hence, in this study, the experiment setup using PIV technique was designed to identify the
relation of the strain rate distribution and NOx reduction associated with moderate turbulent combustion. As a
result, it was found that the highly strained pockets are widely distributed during the combustion in the middle
of chamber when the orifice diameter is Smm. And the corresponding PDF distribution of strain rates sho ws
the smoothly distributed strain rate within the range of | £1000 | (1/sec) rather than a spike shape about zero
point. This is the unique feature observed in the combustion with Smm orifice diameter. Therefore, it can be
concluded that the substantial NOx reduction in opposed impinging combustor is mainly attributed to the
strain rate distribution within the range of | +1000 | resulting in the combustion phase shift to moderate
turbulent combustion.
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