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Research on Turbulent Premixed Flame with Simultaneous
PIV/OH PLIF measurements
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Abstract

Turbulent premixed flames were a subject of many researches for a number of decades.
Especially, Borghi suggested a manificent diagram classifying turbulent combustion reasions and
Lipatnikov and Chomiak modified this diagram. But this diagram has difficulties in defining a
flame thickness and velocity and measuring integral length scales. In addition, recently
experimental techniques are being developed, so we can accurately use PIV diagnostics
meauring 2D velocity field instead of LDV and make good use of PLIF techniques for obtaining
the flame information. In this study, according to deveoping techniques, suggest a new diagram
replacing the existing Borghi diagram. Simultaneous PIV/OH PLIF measurements are used, which
measure a shear strain rate and a location of flames, respectively. The shear strain rate
represents turbulence and the OH signal indicates the flame information, but there is no
geometric information which is very important to flame gquenching. Hence, to consider the
geometric information, calculate fractal dimensions of the OH images. So the diagram suggested
in this research has three axes which consist of strain rate, OH signal, and fractal dimension
and can classify turbulent premixed flames.
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Fig. 1 Opposed impinging jet

combustor
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Table 1 Experimental conditions

Orifice ) .

. Equivalence Initial

size, do . Fuel

ratio, @ pressure
(mm)
propane-air
3,45 0.85, 0.95 i 1 atm
mixture
2.2 Ay Yy
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Fig. 2 Schematic of the simultane
PIV/OH PLIF measurements
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Fig. 3 Schematic of the turbulent
reaction zone
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Fig. 4 Diagram suggested for replacing
Borghi diagram.

8

=
M0

&

1) Borghi R. Prog Energy Combust Sci Vol. 14,
1988, p.245.

2} AN. Chomiak, 2002,
"Turbulent flame speed and thickness", Prog.

Lipatnikov and I

Energy Combust Sci, pp.1-74.

3) Lee, H. G, 1997, An Experimental Study on
Reduction of NOx Production by the Opposed
Impinging Jet Flame, Ph. D. Thesis, Seoul
National University.

4) L.W. Kostiuk, K.N.C. Bray, and R.K. Cheng,
1993, "Experimental Study of
Turbulent Combustion in Opposed Streams. Part
II", Combust. Flame Vol. 92 pp.396-409.

5) KN.C. Bray, M. Champion, and Paul A.
Libby, 1996, "Extinction of Premixed Flames in
Turbulent Counterflowing Streams with Unequal
Enthalpies”, Combust. Flame Vol. 107 pp.53-64.

6) H. O. Peitgen, H. Jurgens, and D. Saupe, 1992,
"Fractal for the Classroom”, Vol. 1, Springer-
Verlag New York, Inc.

Premixed



