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Abstract

Irrigation sprinkler system is very popular in Epeo To improve its application efficiency, in pattar as re-
gards water distribution uniformity, water lossesl &nvironmental impact of spraying, a better kmalge of
the size and spatial distribution of the generatexplets is necessary. The present study aimsamtacterizing
the atomization of a large-scale pressure-atonjeteaf water. The water jet is injected at highogity into still

air thanks to an industrial nozzle particularlydiggirrigation. The nozzle diameter is 4.36 mm amd velocity
is about 25 m/s.

The droplet size and velocity are analysed by a@lspulsed shadowgraph imaging technique. A pdeticat-

tention is paid to the calibration of the imagingtem, both to define the measurement volume eas®ucio
each droplet size and to improve the estimatiodroplet diameters, especially concerning the appaiee of
unfocused droplets. For simplicity glass spheresused instead of droplets in the calibration pdoce. The
depth of volume measurement is found to be stronglgted to the object size. Furthermore, differiemige
processing methods have been tested to estimasizehef non-spherical liquid fragments.

As the spray width is larger than the depth of mumeasurement, a number of droplets are not detbgtour
imaging system. Moreover the spray is very hetaregas, with more and larger droplets near the)et dn

order to take into account the whole populatiommplets present in the spray at a given distarma the in-
jector, the spray is supposed to be axisymmettie Walidation of the axisymmetric assumption igpingress
by getting volume flux distribution using a mectaatipatternation technique.

Eventually, drop size distributions are obtainedirhgge processing as a function of the turbuleatescof the
upstream flow, as well as Reynolds and Weber nunibarticle Tracking Velocimetry (PTV) is used fiet
investigation of droplet velocities. Preliminarysudts show that log-normal distributions give thestfit to the
experimentally observed drop size distributions.rdbwer the ratio of the mass median diameter (MMgr

the Sauter mean diameter (SMD) is found to be emmhsind equal to 1.2, which is in good agreemetit piie-

vious studies, and yields to a relation betweemikan and the standard deviation of lognormalidisiions.

In the near future, an Eulerian model, developed previous work and validated up to one hundregndiers
from the nozzle, will be extended to the far fialtl coupled with a Lagrangian approach. Numergsllts will

be compared with our experimental data of dropiet and velocity measurements and with Particlegkmde-

locimetry (P1V) measurements in the liquid core.

*  Corresponding author: christophe.stevenin@irftea.



