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Numerical Simulation of Atomization Phenomena from Internal Mixing Twin—Fluid Nozzle

(Part 2: Analysis of Secondary Break-Up of Liquid Droplets Issued after jet )
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The spray flow issued from internal mixing twin-fluid nozzle was analyzed using

a

turbulent disintegration model considering interaction between turbulent flow field and spray
droplets. Calculated results and ones measured by a LDV and PDPA were compared and droplet
disintegration mechanism in the spray from internal mixing twin-fluid nozzle was discussed. The
numerical simulation successfully expressed the secondary break-up phenomena issued after jet,
while the calculated Sauter mean diameter was larger than measured one. In the spray flow
with a strong turbulent intensity, the assumption of the instantaneous velocity difference
between air and droplets generated by turbulent eddy motion caused disintegration of the
droplets was considered to be reasonable. This study showed that turbulent energy of gas phase

played an important role in secondary break-up of droplet in the spray from internal mixing

twin-fluid nozzle.
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Fig.1 Dimensions and structures of internal mixing

twin-fluid nozzle

Table 1 Dimensions of internal mixing twin-fluid nozzle

d [mm] D [mm] Do [mm)] H [mm]
3 5 15 30
5 9 28 56
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Fig.2 Grid arrangement for spray calculation
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Fig. 3 Initial droplets diameter distribution of measured

by means of PDPA at z=9mm
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Fig.4 Spray flow in internal mixing nozzle
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Fig.5 Variations of Sauter mean diameters along

axis of internal mixing nozzle
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of internal mixing nozzle(measurement)
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Fig.12 Radial Sauter mean diameter distributions of

internal mixing nozzle spray
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