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Dispersion of afuel spray in a heated channel with controlled turbulence:
characterization of droplet temperature and fuel vapour distribution.
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Abstract
Designing new low-emission combustors requiresdineelopment of computational codes with
high predictive capabilities. Numerical models ugedhese numerical simulations must be vali-
dated against experimental reference cases whemifferent parameters of interest can be meas-
ured and controlled.
This contribution presents experiments where aspedy with a known composition is injected in
a heated channel where homogeneous and isotrapiglénce is developed. Droplet size and ve-
locity distributions as well as the characteristi€surbulence in the gas flowfield were previously
measured. The liquid fuel consists of different tmigs mainly composed of n-decane and a frac-
tion of 3-pentanone varying from 0 to 15 % in vokumir inlet temperature is 560 K, bulk-flow
velocity 2 m/s and turbulence rate about 25 %.
Two laser-based diagnostics are implemented oredtpsriment in order to characterize both the
liquid and the gas phases.
Droplet temperature is first measured with the twter laser-induced fluorescence technique
which requires to dissolve a temperature-sensftiv@escent tracer in the liquid fuel. The fluo-
rescence, induced by a CW argon laser tuned ab 5, is detected over two spectral bands for
which the temperature sensitivity is sufficientlifferent. The ratio of the fluorescence signals
from both bands depends only on temperature. Arpirgry study has clearly pointed out addi-
tional effects of the size polydispersion togethéth the fuel composition on the fluorescence
signal. This study was used to derive a strategyrder to get rid of these phenomena in the pre-
sent experiments. Droplet temperature profiles wecerded along the channel axis together with
radial profiles at different distances from theeripr. A strong increase of droplet temperature is
observed immediately after injection, followed bysmoother heating at larger axial distance.
Adding a little amount of a more volatile componé¥pentanone) leads to a two-stage heating. 3-
pentanone evaporates first, the initial increasegotollowed by a plateau where it all vaporises.
At later stages, this temperature profile tendseoome similar to that of pure n-decane.
In a second step, the spatial distribution of 3tpeone vapour in the gas phase at various dis-
tances from the injector is determined by meanglarfiar laser-induced fluorescence using a fre-
quency-quadrupled output of a Nd:YAG laser at 266.mRluorescence is recorded by an intensi-
fied CCD camera equipped with a high-pass optiti@r fto collect signals at wavelength larger
than 320 nm. Evolution of fuel vapour concentratwith distance from the injector is observed
due to spray spreading and droplet evaporationitivddlly, local flow structures can be visual-
ized and the influence of vortices on droplet thjees can be evidenced.
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