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Experiment and simulation of atomization of drainage oil biodiesel in swirl nozzle
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Abstract: The internal and external flow fields of
drainage oil biodiesel in the swirl atomization
nozzle were numerically simulated by changing

WNaz7le anerture

the nozzle diameter, swirl core pitch, stud groove
cross-sectional area, groove shape and other

Spiral core pitch

structural parameters, and the atomization velocity - —)

Biodiesel ‘ { —_— [ -
and cable average diameter at the outlet were e Effect v

Channel area

area Atomization effect

obtained. By comparison, the influence of different Swirlmozzle |~~~ Atomization effect
parameters on atomization was studied, and the

Channel shape

model was verified by experiments. The results

showed that the Weber number of 0.7 mm aperture, B

Sauter mean diameter and atomization cone angle

were the best. The atomization characteristics of a

nozzle with a screw pitch of 4 mm were optimal. With the decrease of the screw pitch of the swirl core, the time of the
fluid swirls in the nozzle, the resistance loss and velocity of the fluid in the tangential component increased. Trapezoidal
groove had the best atomization effect. With the increase of the hydraulic diameter of groove shape, the atomization
effect was promoted at the same cross-sectional area. The nozzle with the groove cross-section area of 1 mm? was the
best, because the smaller the groove cross-section area was, the greater the turbulence degree of the fluid in the groove,
the greater the internal shear stress of the fluid, and the sharp increase of the instability wave on the liquid surface.
Comparison of tangential velocity showed that the nozzle with the groove cross-section area of 1 mm? was optimal.
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Table | Simulation and experimental program
Serial number Nozzle aperture/mm Spiral core pitch/mm Channel shape Channel area/mm?
Al 0.7 4 Trapezoidal 2
A2 0.5 4 Trapezoidal 2
A3 0.3 4 Trapezoidal 2
A4 0.7 5 Trapezoidal 2
AS 0.7 6 Trapezoidal 2
A6 0.7 4 Rectangular 2
A7 0.7 4 Circular arc 2
A8 0.7 4 Trapezoidal 1
A9 0.7 4 Trapezoidal 1.5
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Fig.5 Outlet velocity and tangential velocity of fluid near nozzle outlet with different nozzle aperture
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Table 2 Parameters of different nozzle apertures

Nozzle aperture/mm Average velocity/(m/s) Air density/(kg/m?) Surface tension of drainage oil biodiesel/(N/m) Weber number, We
0.3 34.0625 1.293 0.03214 14.0032
0.5 31.1917 1.293 0.03214 19.5704
0.7 29.0438 1.293 0.03214 23.7551
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Nozzle aperture/mm Average velocity/(m/s) Channel shape Hydraulic diameter/mm Reynolds number, Re
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Fig.8 Outlet velocity and tangential velocity of fluid near nozzle outlet with different groove area
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