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Aerodynamic analysis and experimental study on walker sail for sail-assisted ships

Yihuai Hu and Huawu Zhang
Shanghai Maritime University, China

Wind sail has high efficiency for wind energy utilization
on board ship, which has great significance on ship
energy-saving and emission-reduction. A set of walker
sail model was made and its aerodynamic characteristics
were simulated with Fluent software. The influences of
structural parameters of both diversion airfoil and rear
airfoil on the walker sails’ aerodynamic characteristics
are analyzed. These parameters includes diversion airfoil
length, diversion airfoil deflective angle, rear airfoil chord
length, rear airfoil thickness, rear airfoil deflective angle and
rear airfoil offset clearance. It is discovered that the main
function of diversion airfoil is to guide airflow and regulate
the gap between main airfoil and rear airfoil, improving
airflow condition, reducing flow separation on the surface
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of rear airfoil and in this way increasing the lift coefficient.
The calculated results are ultimately verified by wind tunnel
experiments. The diversion airfoil chord length should be as
short as possible based on the requirements of its working
functions and walker sail arrangement on board ship. If the
deflective angle is too large and beyond the optimum range,
the lift coefficient will be decreased. Longer diversion airfoil
chord length and larger deflective angle could increase
the resistance coefficient. The longer the displacement
of rear airfoil is, the larger the lift coefficient will be. The
displacement of rear airfoil has little influence on the drag
coefficient. Finally, some important conclusions are drawn
out, which lays the theoretical foundations for walker sail
applications on board ship.
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