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This paper describes the analytical technique for prompt NO formation and flame temperature
by planar laser-induced fluorescence (PLIF). For NO generation, the concentration mappings
of CH (10 ppm), CN (sub ppm) and NH (<100 ppb) which are involved in prompt NO formation
and NO itself with a spatial resolution of 200 um in flame cross-sections have been obtained,
demonstrating that the PLIF technique is effective for prompt NO generation diagnostics. For
temperature, two-dimensional measurement of the NO, rotational temperature has been demon-
strated using PLIF. This method has the advantage of avoiding the limit of the measuring
area due to molecular distribution zone by seeding NO into secondary air or fuel, in addition
to giving us the opportunity to measure the flame temperature above 2100 K. These results are
acquired under low concentration and low quantum yield condition (methane-air flame), showing
that this analaltical technique is applicable to the studies on practical combustors.
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Fig. 1 NO. formation mechanism in hydro-
carbon/air flames.
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LIF signal intensity (arb. units)

(a)

Fig. 3 (a) Direct photograph of a premized bunsen flame (Reynolds
number=2360), (b) CH concentration mapping in a flame cross-section.
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Fig. 4 CN concentration mapping in Fig. 6 NH concentration mapping

a flame cross-section. in a flame cross-section.

LIF signal intensity (arb. units)

Fig. 8 NO concentration mapping in a flame cross-section.
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Fig. 9 CH, CN and NH distribution zones around the flame front (Cz zone).
(a) CH (green+yellow) and Cs zone (yellow -+ white). (b) CN (green+yellow)

and Cz zone (yellow+white). (c) NH (green+yellow) and Cz zone (yellow +
white).
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Fig. 10 2D distribution of NO rotational temperature.
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Fig. 2 Planar laser-induced fluorescence system.
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Fig. 5 (a) Excitation spectra for NH (A3 [v'=1]<X%Y,[v"=0]) around 304 nm overlapping

OH(A*Z[v'=0]—X?T1[v"=0]).

(b) The relationship between the intensity of incident laser of

wihch wavelength is tuned to @Q3(6) line of NH (A31l[v'=1]<X32[v"=0]) and the intensity of

fluorescence at 337+5nm.
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Fig. 7 The relationship between the intensity
of incident laser of which wavelength is tuned
to Q2(28) line of NO(A2X*[v/=0]—X?II[v"=
0]) and the intensity of fluorescence at 247 nm
(v’ >0, 0—2).
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