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Characterization of Spray Flow in Rectangular Duct with Several Hollow Cone Nozzles
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The conical spray flow characteristics was studied by numerical and experimental methods. Four
hollow cone nozzles were placed 200mm apart in the rectangular duct. The primary water droplet
velocity distribution was the range from 13 to 25m/s and size distribution was 5-140um at 10mm
lower the nozzle position. Distributions of air velocity, droplets size and droplet mass flux were
measured on the several cross sections at 200-1000mm lower the nozzle position. Flow patterns and
size distributions of droplets in rectangular duct were measured with Phase Doppler Anemometer
(PDA). Numerical simulation of flow pattern and droplet trajectory was also performed by - ¢
turbulence model and Lagrangian method, respectively calculated results were compared with
experimental ones. As the results of analysis, the calculated results were coincided with experimental
ones on distribution of air velocity, droplets size and droplet mass flux. Air was violently induced by
spray in the direction of axis of nozzle and thereby smaller droplets were deviated from original path.
The distribution of droplet mass flux was similar to air velocity pattern. The smaller droplets

consisted of large mass flux in the direction of axis of nozzle.
Key Words : Conical spray, , Phase Doppler anemometer Water droplet,
Numerical simulation, Lagrangian method, Air cleaner, Clean room
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