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CFD Smulation and Validation—of Ducted Tail Rotor
YU Ziwen, CAO-Yi-hua

(School of A eronautical Science and Engineering,
B eijing U niversity ‘'0f-A eronautics and A-stronautics, B eijing 100083, China)

Abstract: The flow field and performance-of a helicopter ducted tail rotor in hovering
and sidew ard\flight w ere analyzed using CFD (Computational Fluid Dynamic) technique A t
first the general governing equations of turbulent flow around ducted tail rotorsw ere set up,
and then directly solved by finite volume approach and SM PL E (Semi-mplicit M ethod for
Pressurel inked Equations) approach in an axisymmetric coordinate systen. The inning
fan w as represented as time-averaged momentum source tem s distributed along the gan of
the fanw ith functional relationship to the local flow conditions inN -S equations T he calcula-
tion method al9 included a stair-step representation of the shroud, staggered grid systam, the
k-€ turbulence model andw all function method on the shroud T he calculated results of flow
field and performance correlation show good agreementw ith themeasured data T herefore, it
is concluded that the numerical smulation technique isproved to be feasible for analyzing de-
sign issues of ducted tail rotor.

Key words aerogace propulsion system; ducted tail rotor; turbulent flow;
numerical smulation; momentum source tem; wall function
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Fig 1 M odel of ducted tail rotor
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Fig 5 Fan blade section lift coefficient radial

distribution in hover
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