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Effect of Liquid Viscosity on Internal Flow and Spray
Characteristics of Y-Jet Atomizers
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Abstract

Internal flow characteristics within Y-jet atomizers and the local drop size distribution and
cross-sectional averaged drop size at the outside were investigated with the liquid and air
injection pressures, mixing port length of atomizers, and the liquid properties taken as parame-
ters. To examine the effect of the liquid viscosity, glycerine-water mixtures were used in this
study. The liquid viscosity plays only a minor role in determining the internal flow pattern and
the spatial distribution shape of drops, but the drop sizes themselves generally increase with
increasing of the liquid viscosity. An empirical correlation for the liquid discharge coefficient at
the liquid port was deduced from the experimental results; the liquid discharge coefficient
strongly depends on the liquid flow area at the mixing point which is proportional to the local
volurnetric quality (8y), and the volumetric quality was included in the correlation. Regardless of
the value of the liquid viscosity, the compressible flow through the gas port was well represented
by tke polytropic expansion process{k,=1.2), and the mixing point pressure could be simply
correlated to the aspect ratio(/»/d») of the mixing port and the air/liquid mass flow rate ratio
(We/ Wy) as reported in the previous study.
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Table 1 Test conditions

Parameter

Range

Liquid flow rate, W,

0.015~0.1 kg/s

Air flow rate, W,

0.001~0.0042 kg/s

Liquid injection pressure, p,,

0.05~0.5 MPa

Air injection pressure, pgo

0.2,0.3 and 0.4 MPa

Table 2 Liquid properties(20°C)

Liquid Density Viscosity Surface tension
plkg/m®) L (x107*kg/m-s)| o(x107°N/m)
Water 1000.0 10.0 72.8
Water/Glycerine (40%) 1099.0 36.0 71.0
Water/Glycerine (65%) 1171.7 161.0 68.0
Water/Glycerine (68%) 1175.5 184.0 67.9
2 AgolA g3 47 4L J7l= Haksk
8] J2]E o|-&3F Malvern Particle Sizer (Model 3. Zn o nE
2604LC) ot} o] #AAF o} F3te] 7t Xk Fof ot
74 ol BEE SASRe, A =5 3.1 BEAL otE-Fa 2HA)
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