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Effects of Premixed Flame on Turbulence Properties in a Pilot Flame
Stabilized Jet Burner

Dae Hoon Lee and Sejin Kwon

Key Words :  Laser Velocimeter(#] ©] A #-<¢4)), Turbulent Premixed Flame(\d# o) &% 2<)),
Turbulence Property(\ct# ¥ 4d), Effects of Flame(2 ¢ &3}

Abstract

Comparisons of measured turbulence properties in the unburned gas region of turbulent premixed flame
stabilized by pilot flame, in cases of combusting and non-combusting flow conditions, are presented.
Methane-air premixed jet at fuel equivalence ratio of 0.6 and 1.0 and Reynolds number of 7,000 was
diagnosed using two-color laser velocimeter to obtain turbulence statistics. Same sst of measurements was
repeated at 21 locations within the unburned gas region of both combusting and non-combusting conditions.
Velocity data were analyzed to evaluate the spatial distribution of turbulence properties including Reynolds
stress, probability densities, joint probability densities and auto correlations. Contrary to assumptions of
current theoretical models, significant influence of flame was observed in every property that was studied in
the present investigation. The effective viscosity increased ten-fold when flame was on from cold flow values.
The effect of mixing on joint probability as well as in turbulence intensity was suppressed by the flame. The
measurements suggest that common assumptions of premixed flame model may result in sizable error in
prediction of flame length and temperature distribution in near-field.
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Fig. 2 Radial mean velocity ¢ = 0.6 (a) Noncombusting
(b) Combusting.
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' Fig. 3 Axial rms velocity ¢ = 0.6 (a) Noncombusting
(b) Combusting.
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Table 1 Effective viscosity calculated.
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