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Droplet Sizes and Velocities from Single-Hole Nozzle
in Transversing Subsonic Air-stream

In-Chul Lee* - Woo-Jin Cho* -+ Bong-Su Lee* - Jong-Hyun KIM** - Ja-Ye Koo™*

ABSTRACT

The spray plume characteristics of liquid water jet injected into subsonic cross-flow at 42 m/s were
experimentally investigated. Nozzle has a 1.0 mm diameter and L/D=5. Droplet sizes, velocities,
volume flux were measured at each downstream area of the injector exit using phase Doppler particle
anemometry. Measuring probe position is moved with 3-way transversing machine. Experimental
results indicate that SMD is varied from 75 to 120 pm distribution and it is uncertain layer
structure. SMD peaks at the top of the spray plume. This phenomenon is related to the momentum
exchange between column waves and cross-flow stream. Droplet vector velocities were varied from
115 to 33 m/s. A higher-velocity region can be identified in down edge region at Z/D = 40, 70 and
100. Lower-velocity region were observed on bottom position of the spray plume. Volume flux is a
criterion to the droplet concentration. All volume flux distribution has a same structure that
continuously decreases from the center region to the edge of the plume. Z/D = 20 is spatially less
concentrated than in Z/D = 100.
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Fig 5. Cross sectional distribution of Volume flux.
(@) Z/D=20, (b) Z/D=40, (c) Z/D=70, (d)
Z/D=100 We,=29.92, q=25.1
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