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Simultaneous optical ignition and spectroscopy of a two-phase spray

Seok Hwan Lee" - Hyunwoo Kim™ - Hyungrok Do™ - Jack J.Yoh™'

flame for feedback control System

ABSTRACT

Simultaneous laser ignition and spectroscopy is a scheme that enables rapid determination of the
local equivalence ratio and condensed fuel concentration during a reaction in a two phase spray
flame. We have conducted quantitative analysis of the LIBS signals according to the
equivalence ratio, droplet size, droplet number density and droplet concentration as a
part of novel feedback control strategy proposed for flame ignition and stabilization with
simultaneous in situ combustion flow diagnostics. This is a desirable scheme since such
real time information onboard an engine for instance can be constantly monitored and
fed back to the control loop to enhance the mixing process and minimize emissions of
unwanted species and potential combustion instability.
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Fig. 1 Experimental setup.
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Fig. 2 Plasma images at four different
times(200 ns, 500 ns, 750 ns and 1000 ns) in
air and gasoline droplet stream.
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Fig. 3 The mean intensity of high speed
images for air breakdown and spray ignition
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Fig. 4 Ensemble of the LIBS spectra according
to delay time in spray after 1n
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Fig. 5 Calibration curves (a) H/O ratio according
to the equivalence ratio and (b) C2/base intensity
ratio according to the cube loot of liquid fuel
volume fraction.
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Fig. 6 Flow chart of the feedback control
system
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