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Evaluation of Fatigue Loads on a Pre-Swirl Stator Type of Energy
Saving Device
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ABSTRACT

Recently, energy efficiency became a general concern in ship design and a popular strategy consists in
improving the flow into the propeller through the utilization of Energy Saving Device (ESD) such as the Pre-Swirl
Stator (PSS). However, reported PSS fatigue cracking raised a new concern regarding the propulsion system
integrity. This study aimed to establish a methodology to evaluate the fatigue loads exerted on a Pre-Swirl Stator
(PSS) assuming that the fatigue strength of the fins was mostly affected by the ship motions. A bulk carrier fitted
with a 5-fin PSS was chosen and the loads acting on its fins were derived from the inflow velocity field by
employing the Boundary Element Method (BEM). Firstly, the wake velocity field around the PSS was obtained
from Computational Fluid Dynamic (CFD) calculations in calm water. The long term value of ship motions
induced velocity at the PSS was then evaluated through seakeeping analysis applying the potential flow theory, and
the Equivalent Design Wave (EDW) approach. Afterwards, this study summed linearly the wake and the ship
motion induced components of the flow field velocity at the PSS, assuming thus that their effects were independent.
Finally, this study conducted CFD simulations in calm water and in regular linear wave including ship motions.
The BEM load predictions compared well to those produced by CFD analyses. Based on the CFD results, this
study discussed also on the validity of the assumptions and idealizations made to establish this BEM based
simplified approach.
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