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Numerical Optimization of Circulation Distribution

on Marine Propellers

SU Yu-min. HUANG Sheng
(1.College of Shipbulding Engincering, Harbin Engineering University. Harbin 150001, China}

Abstract : Different methods were developed o determine the optimum distribution of cireulation on marine
propeller blades. Most of these methods are based on the Betz condition which is true for uniform flow
only. The optimum distribution of ctreulation on a marine propeller blade is numerically determined by us-
ing the lift-line vortex model and vartational calculus. The circumferentially averaged axial wake . viscous ef-
fect, and the effect of hub can be included and in the case that the load factor or power factor of a propeller
is prescribed, the optimum distribution of circulation caleulated keeps the efficiency of a propeller the high-
est. The results obtained under different vonditions prove the effectiveness of method proposed.
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Fig.1 Coordinate system and vortex madel of propeller
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Fig.2  Inflow velocity and forces on buund vortex
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Fig.3 Image vortex with respect to hub
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Fig 4 Optimum circulation distribution in untform flow
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Fig.6 Effect of hub on vptimum cireulation
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Fig § Optimum efficiency in uniform fow
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Fig.7 Effect nf wake on aptimum creulation
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