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Influence of ducted fan profile parameters on

aerodynamic characteristics
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Abstract; The influence of ducted fan profile parameters to aerodynamic characteristics was investigated. The three-dimensional

incompressible viscous Navier-Stokes equations and SST £ — w turbulence model were used to simulate the complex flow of a 2 — blade propeller,

which was based on the sliding mesh method. To demonstrate the feasibility of the method, the result was compared with the experimental data. The

influences of the lip shape, diffuser angle, the height of duct on aerodynamic characteristics and the flow field were analyzed under the condition of

hovering and within the limits of 3000 r/min to 8500 r/min. The thrust coefficient was produced by the ducted fan under the condition that the

elliptical lip is smaller than the others, and its aerodynamic efficiency is very low. The power coefficient is the smallest when the diffuser angle is

8.2°. The flow separation emerges nearer to the duct under the propeller disk, with the increase of diffuser angle. The sensitivity of thrust

coefficient to the change of ducted fan height is low. The power coefficient descends slightly with the increase of height.
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Fig. 1 Two-dimensional profile diagram of ducted fan
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Tab.1 Geometric parameters of ducted fan
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Fig.2 Thrust produced by each part of duct fan
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geomelric parameters
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Fig.3 Diagram of computational domain and

boundary conditions

BERHRE R e JGE g e, SR - 20 B AR A A T
AR ] i PN 2N Vi Pl 1B A W TR POl K B
A7 738 0 AL B, 7R R R O FAR,
PRUERE T2 — 2 PR L, anlEl 4 7R o

R e R m O
L)

B4 SRER WA S TN AS A T 22 RO A
Fig.4 Topological structure and

boundary mesh of rotor
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Fig.5 Comparison between calculation results and

experiment data of C, and C,
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Fig.7 Thrust and power coefficient of
duct fan with different diffuser angles
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duct fan with different heights
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Fig.9 C,/C, value of duct fan with different

lip shapes changed with rotate speed
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diffuser angles changed with rotate speed
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