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Motivation ) e
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Experiment Setup
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(Laser System:
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Experimental Details:

¢ 100 fs pulses at 1 kHz
e OPA pumped with 4 m)J
e Maximum of 30 uJ/pulse at 230 nm

e Methane-air flames

Driven
jet
* flame




CO TP-PLIF Spectroscopy )
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Sandia
Power Dependence: LU
CO fs TP PLIF images from
e Steady methane—air Hencken flame Steady Hencken flame
e Equivalence ratio = 1.3
¢ CO concentration =4.0%
e Adiabatic temperature = 1810 K
e Reflected ND filters to reduce energy
e Average and o from 10 sets of 200 images
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Spectral Dependence:

Laser Amplitude
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. Laser spectra recorded with fiber-coupled spectrometer

. Excitation wavelength changed using OPA and mixing crystals
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Photolytic Interferences )

Jet Flame Data:
* Steady methane jet flame

* 10% CO, in coflow

* Average and o from 10 sets of
200 single-laser-shot images

* Moving average of 10 applied to

profiles
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Photolytic Interferences )
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CO Visualizations at 1000 Hz: ) &

Driven jet flame:

* Nozzle ID = 2.2 mm

e Average jet (methane)
velocity = 7.6 m/s

* Average air coflow velocity =
0.33 m/s

e Reynolds number ~ 1000

* Driven at 60 Hz using a
piston device in fuel line

* Single-laser-shot images
acquired at 1 kHz
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CO Visualizations at 1000 Hz: ) &

CO TP-PLIF Signal (counts * 10®)

Driven jet flame:

* Nozzle ID = 2.2 mm

e Average jet (methane)
velocity = 7.6 m/s

* Average air coflow velocity =
0.33 m/s

e Reynolds number ~ 1000

* Driven at 60 Hz using a
piston device in fuel line

* Single-laser-shot images
acquired at 1 kHz




CO Visualizations at 1000 Hz: ) &

PLIF Signal (counts * 107)
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CO Visualizations at 1000 Hz:

h

CO TALIF Signal (counts * 10-%)

Unsteady jet flame:

* Nozzle ID = 2.2 mm

* Single-laser-shot
images acquired at 1
kHz

* Fuel flow rate
increased until flame
became unsteady

* 1 kHz not fast enough
to track flame
fluctuations
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Conclusions 7 i
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. Two-photon CO PLIF performed with fs laser in steady
and driven flames at 1 kHz

. Photolytic interferences studied in sooting diffusion jet
flame

. Spectrally resolved emission characterized

. Single-laser-shot measurements with minimal

photolytic interferences demonstrated in unsteady
flame

Thank you for your attention!
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