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HighESpeed$Diagnos0cs$for$Enhanced$Data$Rates$!
!

Piloted$Turbulent$Jet$Flame$
!

Expected$Results$
•  New!data!with!be#er%converged% temperature/

soot!sta1s1cs.!
•  Joint!fv/T!pdf!for!radia1on!modeling.!
•  Canonical!pilot<stabilized!jet!flame!geometry.$
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Mo0va0on$
•  $ Soot$ radia0on$ emission$ is$ dictated$ by$ the$ interplay$
between$concentra0on$and$temperature$fields$

!
!!
•  $ Temporally$ and$ spa0ally$ correlated$ temperature/soot$
sta0s0cs$are$needed$for$model$development$and$valida0on$

!
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CARS/LII$Measurements$in$2Em$Soo0ng$Pool$$Fire3,4!
!
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Correlated!temperature/soot!data!
!
Y!=!1m!above!fuel!surface!
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Sooting Fire
and CARS
light pipes

Sooting Fire
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light pipes
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$LII$images$at$center$
of$the$fire$plume$

$
CARS$Temperature$
pdfs$at$height$Z$=1$m$

$
$LII$Volume$Frac0on$
pdfs$at$3$heights$

$

Averaged$soot$profiles$condi0oned$on$temperature$

•  C2H4$jet$flame$based$on$Zhang$and$Shaddix$design1$
•  PilotEstabilized$ canonical$ flame$ is$ wellEsuited$ for$

model$development$

fs'rota1onal'CARS'monitoring'of'T'and'O2'at'1'kHz'4'2EmEdiamter$toluene/
methanol$fire$

$

•  $kHz$rate$femtosecond,$DPSS,$and$pulseEburst$lasers$
•  $Converged$T/fv$joint$sta0s0cs$
•  3E4x$improvement$in$measurement$precision$
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CARS/LII$beam$arrangement$

$
LII$laser$sheet$

CARS$probe$
volume$

!Re!=!20,000!
LII!

LES$to$capture$fluctua0ons$in$mixing$histories.$
•  Evolve$soot$moments$and$enthalpy.$$
•  Main$flame$chemistry,$soot$sources:$quasiE

steadyEstate$in$mixture$frac0on$and$
enthalpy.$
Suppor0ng$
stochas0c$
simula0ons$with$
ODT$and$OU$
models$$to$
understand$role$
of$fluctua0ons.$$

Soot$surface$$
growth$source!

SAND2014-16150PE


