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Study on Atomization Characteristic and Optimum
Design of a Centrifugal Nozzle
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Abstract: The geometry parameters, injection pressure drop and fuel property of the nozzle are of importance to
study the atomization quality of the nozzle. Numerical simulation and experimental technologies are used for the
study of atomization and differences of swirl atomizers which are supplied with aviation kerosene and 0% diesel
oil. Different geometry parameters are analyzed to investigate their influence on the atomization. The internal
flow field is also revealed through this study. The results indicate that there is deviation between numerical sim-
ulation and experiments, but the trends of spray cone angle and flow coefficient varying with pressure present
highly conformity, which verifies that using the fluid volume function(VOF) to track the oil and gas two phase
interface is properly for the study. The vortices in the liquid phase and gas phase are the motive for instable
flow, which leads to the waves on the liquid sheet. Geometry parameters make a big difference on the atomiza-
tion, After optimizing the structure of the nozzle, the flow coefficient and the spray cone angle are increased by
0. 15 times and 0. 16 times, respectively. The liquid film thickness of the nozzle outlet is decreased by 0. 53
times, which obviously improves the atomization quality of the nozzle.
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Fig.4 Relationship between atomization cone

angle and pressure of auxiliary circuit
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Table 3 Structure parameters of nozzle

7R PEBRKE/mm WOER/mm  BIOEH/C)
E 0.500 2.2 0
HE1 0. 250 .8 15
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FER3 0.750 2.4 45
FR4 1.000 2.6 60
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