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Numerical Study of Effect of Propeller 3D Ice Accretion on Aerodynamic Characteristics
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Abstract ; In order to improve the flying ability of small and medium sized UAV with the ice accretion on propeller, and to reduce the
damage to its flying performance, the equation sets were established based on the comparison and analysis of the double phase flow
of air and super—cooled water droplets adapted to the Eulerian multi-phase flow model around accretion of the surface of propeller in
different flying—rotating speed. Three dimensional numerical simulation on ice accreted propeller was studied. Different speed and
cruising point matching on 2714 -type propeller was conducted and its effect on the ice accretion on propeller was compared and
analized.The velocity of bottom region of the design point of propeller before and after ice accretion was studied, with the change of
lift force being observed.The results show that as the speed and cruising point increase, the ice accretion gets bigger and the ice
becomes thicker, the ice outline on the propeller grows along the downstream and eventually takes shape of tangular ice. Upon ice
accretion, the flow field around the propller becomes more chaotic,and the backflow eddy flows out as tangular ice is shaped. When
ice accrets, the velocity of the design point decreases, the thrust weakens, and the aerodynamic performance suffers damage
accordingly.

Keywords ; propeller;three—dimensional ice accretion;aerodynamic performance; speed matching;design point
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