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Copying nature

Inspired by the observations of marine fauna, engineers from Krakow
developed a ground-breaking technology of propelling vessels, yachts
and submarines.

The conventional propeller screw has been replaced by a wing built of several
tlexible components, which on starting the engine begins to undulate in a way
resembling movements made by a swimming ray.

“The wing sets water in motion. The flow of water propels the entire structure,” says
Michat Latacz, the patent owner. He stresses the fact that the wave propulsion uses
up five times less energy than propeller screws, which partly ‘grind” the air and
vapour bubbles (appearing due to rapid movement of the blades). “In the case of the
new propulsion, water flows along the entire wing, and the air pocket phenomenon
doesn’t occur,” explains Prof. Andrzej Samek from Krakow University of
Technology.

The theory was proved by means of a fully operating model that created a great deal
of excitement at the International Trade Fair for Technological Innovation in Brussels.
The Polish invention was awarded a gold medal with distinction. According to Prof.
Janusz Plutecki, the head of the Flow Machinery Department at Wroctaw University
of Technology, this innovative propulsion might be used in small vessels such as
pleasure boats and yachts, an opinion shared by Latacz, who expects to finish the
construction of the first wave-propulsion vehicle designed for taking passengers on
board. “I am currently discussing the possibility of constructing propellers for
pleasure submarines with a French company Dassault,” said Latacz.

The idea has also been warmly received by environmentalists who appreciate its
energy-saving and low noise emission characteristics.
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Propeller. The submerged wing is encased from above, below and at its sides. It is set
in undulating motion by vertical movement of levers (which transfer the energy from
the crank or the engine). While undulating, the wing encounters water resistance
and, just like an oar, is pushed away from it.

Platform. Thanks to fitting the whole structure on a catamaran, the propeller is
located high enough to work even on the shallows.

Startup and travel. To overcome the initial inertia at the startup, the propeller makes
fewer large-displacement movements. As the speed increases, the undulating
frequency grows and the displacement frequency decreases, thus reducing
resistance.



(In)effective swimmers

Hydrodynamic efficiency is calculated on the basis of dimensions, speed and the
power necessary to achieve it. The resulting value indicates which object moves
through water in the most effective way (ideal score: 1).

Paddle wheel (0.025)
It uses a very small area of the propelling paddles — their sharp edges create bubbles
which slow the vessel down.

Propeller screw (0.05)
Operates in submersion, but the water stream deflected during rotation causes part
of the screw’s surface to be left unused.

Eel (0.14)
Swims by flexing its body to both sides and creates waves which provide propulsion.
However, water resistance makes it impossible to achieve high speed.

Whale (0.23)
Its propulsion is provided by a vertically-moving tail fin, which encounters lower
resistance than in the case of horizontal movement.

Wave propulsion (0.35)

Flexible propeller meets little head resistance, and repeated vertical movements
bounce the wing several times against the water flowing around the propeller. The
resulting efficiency is very high.

Dolphin (0.85)
While swimming, the dolphin bends its whole body vertically and strikes the water
with its fin. Water resistance is eliminated by flexible, extremely smooth skin.



