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A BEMT body—force method based on improved
induct factor calculation method
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(a. Computational Marine Hydrodynamics Lab (CMHL); b. School of Naval Architecture, Ocean and Civil Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: As a kind of body—force model capable of replacing real propellers, the Blade Element Momentum
Theory (BEMT) has a great application potential in simulating propeller performance and hull-propeller inter-
action. In order to deal with the problem that the traditional BEMT based on the ideal fluid hypothesis cannot
accurately represent the real propeller model in a wide range of working conditions when coupling with the
viscosity solver, an improved induct factor calculation method based on the real propeller was proposed in
this paper. Open—water simulation of KP505 propeller body—force model at /=0.4-0.8 was carried out, and
the simulation results of the body—force model, such as open—water performance, propeller load distribution
and induced velocity field, were compared with those of the real propeller model. The results show that the
maximum error of open water performance is 1.05% at each advance ratio, and the induced velocity field of
the improved body—force model can reflect the wake momentum transport of the real propeller.
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