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Optmum design for ducted fan
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( School of Pow er and Energy,  Northw estem Polytechnical Univ |

Abstract

To explbre a new design method for ducted fan based on free propeller design m ethod

X1 an 710072 China)

a num erical model

caleulating the vortices of propellers was built This model is based on the classical slip theory of Theodorsen, Kutta condr

tions vortices mduced equations Instead of the Prandtlman entum loss factor this vorticesmodelwas applied m an optmum

propeller design The m ethod ofm nimum energy loss for the free propellerwas extended to the ducted fan Finally follw ing

the basic design requirement of ducted fan  all of the gean etry parameters of the propellers and the duct can be obtained by

thismethod A fier caleulated the model developed fran this optinum design method is validated
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Fig 1 Coordinates of ultinate wake
systeam of ducted fan
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Fig 2 Velocity diagran at an inner helical
vortex filan ent of the ultin ate wake
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Fig 5 Nondin ensional vorticity of blade ( A= 0 25)
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Fig 6 Propeller performance variety of different selection of J

Table 1 200KW propeller design perform ance
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Nondin ensional pow er ratio L 96
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Table 2 200kW blade section optinum result
Caleulating Relative Angle of Tw ist angle Axial loss Radial loss A ir flow M ach
station rad s ncidence/( ) (") Chonifn facior facior num ber
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