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Windmills and Waterwheels

Harnessing the Energy of Wind and Water

Building Science Concepts

Concept Overview
P H Y S I C A L WO R L D

About the overview
The diagram below shows the science concepts
outlined in this book. The arrows show the links
between concepts and how they might build in
sequence. A “big idea” shows how a fully developed
understanding of the concepts might look. Such
an understanding might not be achieved until level
7 or 8. The big ideas are included to help you build
appropriate concepts with your children, whatever
their age.

Achievement Aim One:
Gain an understanding of the nature of physical
phenomena from practical investigation and the
consideration of scientific models.
Achievement Aim Two:
Establish scientific concepts of energy and investigate
ways in which energy changes can be put to use.
Achievement Aim Three:
Explore and establish trends, relationships, and
patterns involving physical phenomena.
Achievement Aim Four:
Explain how physical phenomena are used in everyday
technology and how such technology affects people
and their environment.
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Big Idea

Machines can be used to
transform energy from one
form to another.

Machines can be used to
transfer energy or change the
direction and/or magnitude
of a force.

Water and air are fluids
whose flow can be harnessed
by machines.

Windmills and waterwheels
do more useful work when
they produce less sound and
frictional heat.

The direction or speed of a
machine’s movement can be
changed by using gears.

The design of a windmill or
waterwheel influences its speed
and its power output.

Some windmills and
waterwheels change
kinetic energy
into electricity.

Some kinetic energy
is wasted by
being transformed
into sound and
frictional heat.

Kinetic energy is
sometimes used to
do useful work.

The “push” of a
moving fluid on a
windmill’s or
waterwheel’s blades
rotates the axle,
which then moves
other parts of
the machine.

The greater the
kinetic energy of
the flowing fluid,
the faster the
blades turn.

Windmills and waterwheels are machines that use motion forces
to grind, chop, lift, pull, or rotate.

The kinetic energy of flowing fluids such as water or air can be used to make machine parts move.

Fluids such as water and air can
flow from one place to another.
As each flows, it can “push”.
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