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Spray characteristics of liquid jet in nonuniform crossflow

KONG Xiangzhuang, HE Wu, GUO Zhihui

(National Key Laboratory of Science and Technology on Aero-Engine Aero-thermodynamics,
School of Energy and Power Engineering,

Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: Spray characteristics of liquid jet in nonuniform velocity distribution crossflow
were experimentally studied. The nonuniform velocity distribution was produced by perforated
plates, the images of spray were captured with a light sheet and a single lens reflex camera, and
a phase Doppler particle analyzer (PDPA) was used to measure droplets diameter and velocity.
The experimental results indicated that, in the nonuniform crossflow, the bending state and
breakup regime of each jet section were different, resulting in the difference of penetration and
spray characteristics. Compared with uniform corssflow, the jets penetrated further into the cross-
flow when the column breakup height increased, and the concentration distribution was more uni-
form when the velocity distribution was in positive gradient, in addition, the jet presented a flat
thrown profile. When the velocity gradient was negative, the spray field moved inward and pre-
sented a stratified structure, the jet wake region elongated, and the profile of jet was in collapse
state. Correlations of a liquid jet for nonuniform crossflow are presented. Nonuniform crossflow
can improve atomization and uniformity, and Sauter mean diameter (SMD) reaches a minimum

value when the velocity distribution is negative gradient.
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Fig.1 Schematic of the experimental system
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Table 1 Experimental operation conditions
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