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Air-blast atomizers are utilized for jet engines to atomize a bulk of liquid using accompanying high-speed gas streams.
Although optimizing spray mass flux distribution providing local air-fuel ratio is strongly demanded, there are limited
studies reporting quantitative spray mass flux distribution, because of the measurement difficulty. In the present paper,
quantitative spray mass flux distributions at a planner air-blast atomizer is obtained using a mechanical patternator
newly developed for high-speed air-blast atomizer with changing injection velocities and liquid species as water and
kerosene. It is found that droplets linearly disperse from the exit of atomizer downstream. A prediction model of spray
mass flux distribution is constructed by using a new global length scale of spray based on the liquid/gas momentum
ratio. The model reproduces the experimental results of spray flux distribution with no dependencies on injection
velocities in the rage of gas velocity as 45 ~ 100 m/s and liquid properties.
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Fig.2 Atomizer configurations.
(Left: cross sectional view, Right: bottom view.)

Table 1 Atomizer geometry.

Hg Gas exit height [mm)] 33
Hi Liquid exit height [mm] 0.15
Hyw Wedge height [mm)] 16
Le Chord length [mm] 89
Lyw Wedge thickness [mm] 92
Tw Wing thickness [mm] 8.9
We Gas exit width [mm] 40
Wi Liquid exit width [mm)] 38
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Fig.3 Patternator for high-speed planar air-blast atomizer.

Table 2 Experimental conditions.

\i Liquid velocity [m/s] 0.15~ 29
\7 Gas velocity [m/s] 45 ~ 100

z Distances from atomizer [mm]| 60 ~ 200

t Mesuremets time [s] 30,60

Table 3 Properties of liquids and gas.

Air  Water Kerosene
p Density [kg/m?] 1.2 1000 800
y  Surface tension [mN/m] 73 28
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Fig. 5 Spray flux distributions at different distances from the
atomizer.( vg= 63 m/s, v=10.58 m/s)
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Fig.6 Distribution of ¢ at different distances from the

atomizer.
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Fig.7 Time-integrated drop trajectories with
instantaneous sheet.

Table 4 Experimental conditions at the same A.

A Liquid vi,m/s Gas vg.,m/s
Water 1.5 Air 83
Casel 0,08 Kerosene  0.85  Air 45
Water 1.8 Air 75
Case2 0.09 Kerosene 1.2 Air 45
Water 2.9 Air 90
Gases™ 0:10 Kerosene 1.5 Air 45
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Fig.8 Similarity rule of normalized spray scale(A) for the high-speed air-blast atomizer.
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