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Particle characteristics of centrifugal atomization by
rotary disk for Newtonian viscous fluid
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Abstract; For rotary disk atomizer in this paper, the particle charac-
teristics has been investigated with Rosin/Paraffin mixture as the
working fluid. The effects of different technological parameters on
the ligament number, diameter of ligament, capillary wavelength
and particle diameter were analyzed, and the dimensionless prediction
model was obtained. The result showed that the ligament number is
mainly determined by the Web and the St number, and it is only con-
trolled by the surface tension for low viscous fluids. Due to ligament
stretching caused by centrifugal effect, the pinch-off capillary wave-
length is about 3.56 times of the ligament diameters, however the ac-
tual dominant mode is the short-wave mode. For the fully-ligament
mode, the ligament number will remain unchanged with the
increasing of pouring flow, while the diameter and length will grow.
The diameter of particles is mainly determined by the ligament num-

ber and capillary wavelength. The higher the rotational speed is, the
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larger the tangential slip ratio is, the diameter of particles will not
obviously reduce consequently. It is suggested to control the diameter
of particles by a disk with a large diameter or improvement of the to-
pological structure of the disk rather than by the method of always
increasing the rotational speed.

Keywords: centrifugal atomization; rotary disk; particle characteris-

tics; Newtonian viscous fluid; VOF model
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Table 1 Physical properties of Rosin/Paraffin mixture

W T/ W o/ RBE p/ KK 0/
C (kgem™3) (Pa -+ s) (N +m)
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Figure 1 Schematic diagram of experimental apparatus
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Figure 2 Schematic diagram of droplet generating by

rotary disk atomization
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Figure 3 Schematic of computational domain with relevant

boundary conditions
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Figure 4 Typical mesh of the computational domain
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Figure 6 Ligament mode atomization mechanism by

numerical modeling at t=62.43 ms
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Figure 7 Number of ligaments with increasing
rotational speed
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Figure 8 Relation between number of ligaments and
Weber number
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Figure 9 Diameter of ligaments with increasing

rotary speed
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Figure 11 Diameter of ligaments and wavelength

of capillary waves
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