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Behavior of Tip Vortex in a Propeller Fan
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Abstract

Flow fields in a half ducted propeller fan have been investigated by three-dimensional Reynolds-averaged
Navier-Stokes (RANS) simulations and a vortex core identification technique. The simulation at the design
operating condition shows that the tip vortex onset point is located at 30 percent tip chord of the suction
surface on the blade tip. There is no interaction between the tip vortex and the adjacent blade, so that the tip
vortex smoothly convects to the rotor exit. However, the high vorticity in the tip vortex causes the wake and
the tip leakage flow to be twined around the tip vortex and to interact with the pressure surface of the adjacent
blade. This flow behavior corresponds well with experimental results by Laser Doppler Velocimetry. On the
contrary, the simulation at the low-flowrate operating condition shows that the tip vortex onset point is located
at the 60 percent tip chord of the suction surface. In contrast to the design operating condition, the tip vortex

grows almost tangential direction, and impinges directly on the pressure surface of the adjacent blade.
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