
So You Want to Be a
Ship Builder?

How do ships float?
Ships float because of buoyancy and displacement. Buoyancy is the force of the
water pushing upwards on a boat. Gravity is the force pulling it down. The buoyant
force is equal to the displacement of water it moves out of the way to occupy that
space. If the buoyant force is greater than the gravitational force the object will float.

So why do ships float? Imagine a ship as an empty box of air. Because air is less
dense than water, ships can float. However, when ships get full they sit lower in the
water (see figure below). That’s because the buoyant force is getting closer to the
gravitational force. If it gets too heavy, a ship can start to sink!

A full cargo ship on the left
and an empty cargo ship on
the right. Notice how the
empty ship sits higher in the
water (Let’s Talk Science using
an image by Youst via
iStockphoto).

What is ballasting?
Ships need to be at different weights for safety reasons. The further down they sit in
the water the more stable they are because their centre of gravity is lower. Smaller
boats don’t need a lot of weight to sit properly in the water, but cargo boats can need
thousands of tons of cargo to operate safely. When cargo ships are empty after
unloading their cargo, they need another source of weight.

That’s where ballasting comes into play! Whenever weights are added to adjust the
way a ship floats, that’s ballasting. The weights are called ballast. What are these
weights? Ballast can be many things. Some ships use a solid ballast such as a
concrete bottom. However, most ships will typically use a free and readily available
ballast… water. Pumps take in and pump out water as needed to get the ship to the
proper Design Waterline (DWL).

Design Waterline (DWL)
Do you see how the ship image above has red and black on its side. The place where
the two colours meet is called the design waterline. Ship engineers design each ship
so that the water comes up to that line. The location changes depending on the
purpose of the ship. It is lower, or near the water, for smaller pleasure ships. It is
higher, or closer to the top of the ship, for larger ships such as big tanker ships.
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