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Abstract Nucleator nozzles play an important role in promoting the rapid nucleation, crystallization, and snow formation of artificial snow
droplets. A visual experimental platform was designed to investigate the gas-liquid two-phase flow process inside the nucleator nozzle and
its influence on atomization behavior. The results showed the presence of a two-phase annular flow within the nucleator nozzle and a
continuous hollow-cone spray field outside the nucleator nozzle. As the gas-liquid pressure ratio ( @, ) increases, the interfacial
disturbance waves at the gas-liquid interface of the internal flow gradually disappear. As the air core occupied more space, the liquid film
thickness gradually decreased and became uniform and stable. This markedly improved the atomization efficiency and quality. When the
@, was increased from 20% to 67% , the uniformity and stability of droplet distribution increased by 17% and 60%, respectively. This
research offers important guidance for the structural design of high-performance atomized components.

Keywords outdoor snowmaker; nucleator nozzle; internal flow pattern; droplet distribution; high-tech Winter Olympics
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Fig.1 Performance testing system for gas-liquid atomization
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Fig.2 Visualized structure of nucleator nozzle
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Fig.3 Internal flow patterns at different gas-liquid pressure ratio
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Fig.4 Spray patterns at different gas-liquid pressure ratio
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Fig.5 Variation of droplet size at different gas-liquid

pressure ratio
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