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Comparative research of two kinds of flat fan nozzle atomization process
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The objectives of this research were to study the atomization characteristics of normal flat fan nozzles and air induction flat fan nozzl es which were made by the LECHL ER Company
by a particle droplet image analysis system (PDIA) with visualized features. Images of ST110-03 and IDK120-03 nozzles’  spraying fan from orifice to 30 mm below nozzle were taken at
0.3 MPato observe the structure of the spraying fan. Spraying visualizations were conduct from 10 to 70 mm with theinterval of 10 mm below the nozzle in the spraying fan centerline
of ST110-01, 02, 03, 04 and IDK120-01, 02, 03, 04 at 0.3 MPato analyze the influence of orifice width on spraying sheet length. To research the influence of spraying pressure on
liquid sheet length and droplet size, spraying visualizations were performed from 10 to 70mm with the interval 10mm below the nozzle in the spraying fan centerline of ST110-03 and
IDK120-03at 0.2, 0.3, 0.4, 0.5, 0.6 MPa The results showed that there was alarger liquid sheet in the ST110-03 spraying fan. It was very easy to observe the wave formation and
irregular atomization holesin the ST110-03 spraying fan. There was asmaller spraying sheet in the IDK 120-03 spraying fan than in the ST110-03. There were many bubblesin the
spraying sheet of the IDK120-03. The data showed that the spraying sheet length of the ST110-03 was increased from 20 to 40 mm and the atomization length of the IDK 120-03 was
increased from 10 to 20 mm, and also resulted in increasing intensity of bubbles with the orifice width increasing. The liquid sheet length of the ST110-03 was decreased from 35 to 22
mm and the dropl ets volume mean diameter was decreased from 128.2 to 92.4 um. Also, thewave’ samplitude was increased by increasing the spray pressure. The liquid sheet-
atomization length of the IDK 120-03 was decreased from 40 to 30 mm and the droplets volume mean diameter was decreased from 366.4 to 285.3 um with increased spray pressure. The
conclusion of the research was that there are huge differences between the spraying sheet and atomization region of IDK and ST nozzles. The air bubble existed in the liquid sheet of
the IDK, and the liquid sheet length showed negative correlation with the droplets volume mean diameter.
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