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|l ow swirl burner

R.K. Cheng et al.
(1995)

Low NOX, low
noise, low PVC ...

A burner chosen
for validation of
simulation models

Lund, Darmstadt




Burner details

CHA4/Air

| swirler

p

40 % through plate
Co-flow 7 Perforated! g0 o4 through swirler

N plates

—> Swirl number 0,55



Lift-off
x/D=0.65




Summary of investigations

er diagnostics

onent PIV at the plane 1 mm above the burner
onent PIV

us OH PLIF and PIV

scattering for 2D temperature field
PLIF of OH and acetone (fuel tracer)
ds: velocity, temperature, fuel, OH

nd validation
wo-scalar flamelet model
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Simultaneous PIV / PLIF

The combined PIV / OH-PLIF results
showing the flame front structure and
its position in the flow field.
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Imultaneous OH/acetone PLIF




Simultaneous PIV, OH/acetone PLIF
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lame front tracker and level-set approach

trailing edge Flame
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lame front tracker and level-set approach




Combustion model:

*Mixture fraction T.E.
*Fuel T.E.

*Flame front by Level-set G
*OH radical T.E.

Inner layer chemistry by
flame-Ilet library approach
extended to stratified
mixtures.

Burner

Snap shot of flame surface colored by mixture
fraction. Flame front is highly affected by
turbulence.



Stratification effects — flame quenching
| and OH-PLIF LES Temperature

&

Alr
pockets
entralned




Published data source

et al, Proc Combust Inst 31 (2007) 1647-1675
t al, Applied Physics 46 (2007) 3928-3936
ombustion and Flame (2008) in press

ata under construction




position (’lift-off height’)
IsSm of flame stabilization




Re 30000,

Flame stabilization

Re 20000, Re 20000,
LES




f the temperature and velocity field
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1.6 ms frame rate
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me evolution of the temperature and velocity field

such a mechanism,
e structures.




Flame stabilization

that the flame is not stabilized by the low speed
e zone, but rather it is the high speed shear-layer
scale vortex shedding structures hold the flame

ted the large scale vortex shedding and
nts

odel do the work

rts here ...)
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Mean flame position
(RANS mean planar flame model)

Mean flan
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Mean flame position

2 ‘ T | T |
measured mean flame front

The conventional RANS mean planar flame
propagation model failed

Is it due to error in the turbulent mean flame speed
modeling?

- How to define a turbulent flame speed?

-S+ =S5, +au’, a=3-/

Is the RANS mean flame approach not appropriate?




Summary

ow swirl flame database developed
enging and interesting case
ather complex to accurately characterize

ent and validation
| accounting for local extinction
o with thickened flame model

tion
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