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Numerical simulation of flow process
in screw centrifugal nozzle

WU Gaoyang, ZHENG Gang, NIE Wansheng, QIAO ye
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Abstract: The volume of fluid (VOF) model was used to carry out the 3D numerical simulation of
the flow process inside the screw centrifugal nozzle. The flow process of liquid phase in the nozzle
and the distribution of velocity and pressure in each area inside the nozzle were analyzed
emphatically. The results show a cavitation is formed in the joint of spiral groove and entrance when
the liquid phase enters into spiral groove, and the size of cavitation decreases as the liquid phase flows
into the nozzle; A stable gas core is formed in the center of spiral flow, and the liquid film thickness at
the nozzle exit reduce gradually along the axial direction when flow field in the nozzle is stable; The
maximum tangential velocity of liquid phase in the liquid flow region is near the gas-liquid interface
and reduce along the axial direction; The impact of each part in the nozzle on total pressure loss (from
large to small) is convergent section, spiral groove, equal straight section and swirl chamber.
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