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ABSTRACT

Simultaneous CH and OH planar laser induced fluorescence(PLIF) and stereoscopic
particle image velocimetry (PIV) measurements have been developed to investigate the
local flame structure of turbulent premixed flames. The developed simultaneous two
radical concentrations and three component velocity measurements on a two-dimensional
plane was applied for relatively high Reynolds number turbulent premixed flames in a
swirl stabilized combustor. All measurements were conducted for methane-air premixed
flames in the corrugated flamelets regime. Strong three-dimensional fluctuation implies
that misunderstanding of the flame/turbulent interactions would be caused by the
analysis of two-component velocity distribution in a cross section. Furthermore,
comparisons of CH-OH PLIF and three-component velocity field show that the burned
gases not always have high-speed velocity in relatively high Reynolds number turbulent
premixed flame. The Reynolds number dependence of the flame front was clearly

captured by the simultaneous CH~OH PLIF and stereoscopic PIV measurements.
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Fig. 1 Schematic of simultaneous CH-OH PLIF and stereoscopic PIV measurements
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Fig. 2 Timing diagram of the simultaneous
CH-OH PLIF and stereoscopic PIV
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Fig. 3 Swirl stabilized burner system
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Fig. 5 Energy spectrum of streamwise velocity
component in the inert flow

Table. 1 Turbulent characteristics of mixture

QUfm}  Rey, wifmvs] {[mm] Almm] npimm] 1/ ul./S,
200 631 124 342 0812 00575 829 320
250 950 159 602 0950 00548 1460 412
300 1150 192 727 0949 00498 1766 499
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Fig. 6 Tublent combustion diagram

Fig. 7 Simultaneous fluorescence images of
CH(left) and OH(right) for Re;=115.0. Visualized
domain size is 3Immx31mm
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Fig. 8 Simultaneous fluorescence images of CH(left)
and OH(right) for different Reynolds number.
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Fig. 10 Simultaneous fluorescence images of CH(left), OH(center)
and velocity distribution(right) for different Reynolds number.
Visualized domain size of PLIF and PIV is 31mm>x31lmm and
16.2mmx16.2mm, respectively.
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