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Structure of spray jet flame

Context and objectives Burner characteristics

Left: Instantaneous OH-PLIF image. Right: ORZ position (black line) and air entrainment streamlines with the
norm of velocity

Canonical spray burner (CRSB)
from gaseous KIAI burner geometry

Previous numerical studies in simplex configurations concluded that the spray
characteristics (such as droplet size and the evaporation), the turbulence and the

combustion models play a significant role in the flame structure. L U] (mis) |
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= Seeding: solid particles ZrO, (D=1pum) ob (1): Extinctions in the IRZ far away from the flame
b e HS-OH-PLIF - i i _ 30t
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** Phase Doppler Anemometry (PDA): Fuel droplet size distribution & Fuel droplet size-classified R . . —
- ME edge (droplet-flame interactions). ol
velocity . P . o ~
= High validation for Z>10 mm of Tl - : -(3). Pert.urbatlons in the ORZ (droplet-flame B T
°F OH-PLF  FEEEE interactions). X (mm)
= Criteria: 40 000 droplets or 30 s L R R Mean OH-PLIF with extinction positions

Turbulence — flame interactions Droplet — flame interactions
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» The turbulent flow generates strong velocitiy fluctuations in the shear layer. . Fuel droplet mean diameter D, in RC Position (mm) Dy (um) U (1/s) Tgrerters (m/5)
= Flame stretch by local velocity gradients and lean mixtures can cause the local flame extinction. g : % o | T omm B (X=18 & 7=20) 45 10 280
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: LT N The flame induces a drastic change in the droplets
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front by a high strain rate. The large
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until a stable IRZ is no longer possible.

- Strong aerodynamic effect on extinction
mechanisms

- 11
- Small

- droplets

Y
o

/" Gaseous fuel mass fraction \ Fuel droplet velocity

Z (mm)

Droplet evaporation implies a diminution of local
burned gases temperature
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- droplets
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= Local quenching due to large heat loss caused by droplet evaporation
= The n-heptane vapour around the droplet induces locally a rich mixture which
can be superior to the fuel flammability
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Autocorrelation on velocity fluctuations

(X=13 mm & Z=30 mm) in the shear layer 80 80 80 ¢ U ] (mis) Selected HS-OH-PLIF images - time separation = 0.1 ms.
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Vorticity field calculated from HS-PIV images.
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