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Influences of considering hub effects on propeller lifting-
surface design
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(1. China Ship Scientific Research Center, Wuxi 214082, China; 2. Taihu Laboratory of Deepsea Technological Science,
Wuxi 214082, China)

Abstract: The hub effects are usually ignored in the propeller lifting-surface design based on potential flow
theory, the circulation of root is constrained to zero, and the hub is neglected when dealing with boundary
value problems. Herein, the theoretical design method of propeller considering hub effects was established by
coupling image method of two-dimensional flow problem with lifting-surface design method. Two propellers
were designed for a ship by the methods with and without consideration of hub effects respectively, the
geometrical shapes, hydrodynamic coefficients and pressure distributions of two propellers were compared. It
is shown that hub effects in lifting-surface design has no obviously influences on hydrodynamic coefficients,
but the pressure distributions of the propeller designed by the method considering hub effects is in better
agreement with design goals. At the same time, considering hub effects could help to reduce loading of
leading edge in external radius, that would be beneticial to postponing cavitation inception.
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Tab.1 Cylindrical coordinates of vortex nodes

ity 1 R X 0 A3 s 2t R X 6
1 1.0560 —0.7467 —0.5254 12 1.0560 -0.0199 0.0180
2 1.0560 —0.7355 —0.5170 13 1.0560 0.0720 0.0867
3 1.0560  —-0.7095  —0.4977 14 1.0560 0.1588 0.1516
4 1.0560 —0.6696 —0.4678 15 1.0560 0.2382 0.2110
5 1.0560 -0.6165 —0.4281 16 1.0560 0.3083 0.2634
6 1.0560 —0.5517 —0.3796 17 1.0560 0.3674 0.3076
7 1.0560 —0.4767 —0.3236 18 1.0560 0.4141 0.3425
8 1.0560 —0.3934 —0.2613 19 1.0560 0.4471 0.3672
9 1.0560 —0.3038 —0.1943 20 1.0560 0.4658 0.3812
10 1.0560 -0.2101 —0.1242 21 1.0560 0.4734 0.3869
11 1.0560 —0.1147 —0.0529
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Fig.2 Induced velocity of blade vortex and image vortex at field point of hub
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Fig.5 Chordwise distributions of control point normal velocity
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Tab.2 Predicted value of propeller hydrodynamic coefficients

K, 10K, n
Without hub 0.2197 0.3736 0.7121
With hub 0.2240 0.3815 0.7112
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Fig.8 Pressure distributions of blade at 0.3R Fig.9 Circulation distribution modalities of blade at 0.3R
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