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Relation of Turbulence and Spray Structure Issued from Internal
Mixing Twin-Fluid Atomizer of Orifice-Type

Takeshi SAKAI and Daiqing ZHAO

The structure of spray from TFA -IM -O were investigated by means of PDPA and the
results were compared with the turbulent characteristics of air within spray and air jets.
The spray were bell typed and cosisted with finer droplets at the central region and
coarse particles at the outer layer as shroud. Between two regions there were medium
size region. Along the central axis the mean diameters were decreased rapidly from near
the nozzle port to the distance 20D, though the disintegration of liquid seemed to be
continuing untill more than 80D. The disintegration mechanism at the central and
neighbering region were considered by the Reynold’s shearing force which caused from
turbulence, and for the outer shroud region the viscosity shearing force may play as the
driving force which caused by relative velocity of air and jets.

Keywords : Atomizer, Turbulence, Spray, Disintegration Mechanism, Reynold’s stress,
Reynold’s shear
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B, =

b half velocity width of jet ~ (m]

D diameter of nozzle (m]

ds2  Sauter mean diameter [ 4 m])

Fv  flux of volumetric flow rate

(cc/cni s )

r radius or radial distance  [m)

Uo velocity on center axis [(m/s]

U velocity (m/s]

u’ velocity fluctuation (m/s])

W  mass flow rate (g/s])

Z distance for z direction (m]

Subscript

e nozzle port

g gas

1 liquid

0 center axis





