Marine Emergency Duties (MED A3) and Small Non-Pleasure Vessel Operators Proficiency (SNPVOP)

Sailboats and most commercial
fishing vessels are displacement
hull boats

Surrounding water is displaced
to allow the boats hull to settle
down into it. Displacement hull
forces water around the hull
when speed/power is applied.
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Displacement Hulls

A displacement hull boat pushes away (displaces) water allowing the hull to settle down into
the water. Underway, the hull pushes out this water, creating waves. The water separates at
the bow and closes at the stern. Tremendous forces work against a displacement hull as the
power pushing it and the boat’s speed both increases. At maximum displacement speed,
there is a distinct bow and stern wave. The length of these waves depends upon the boat’s
length and speed. (The longer the boat, the longer the wave length.)

The bow and the stern ride lower in the water as you increase speed and the water level
alongside, amidships becomes lower than that of the surrounding water. This is caused by
the increase in the velocity of the water flowing under the boat and its interaction with the
bow and stern wave. As the boat travels along, it rides in a depression created by its own
passage. The displacement hull vessel’s maximum speed is determined by the vessel’s
waterline length. Heavy displacement hulls cannot exceed a speed of 1.34 times the square
root of their waterline length without requiring excessive power.
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