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ENERGY

This science pack has been created by the Marine Alliance for Science and
Technology (MASTS). MASTS is an organisation that enhances the excellence of
marine research in Scotland across 17 institutes and 700+ members. With such a
large number of scientists working at the forefront of marine science, MASTS
recognises the importance of communicating what we learn to the public.
People Ocean Planet (POP) is an initiative within MASTS, helping to drive positive
changes across society for the ocean by making best use of our scientific
knowledge.
To deliver this information we have worked with experts from MASTS Research
forums. There are 12 of these forums in MASTS, creating a network of experts
who meet to discuss, direct and support the research in their field. In this
section of the pack you will hear from Andrew Want the representative of the
Marine Energy forum.
You can learn more about MASTS, People Ocean Planet and the Marine Energy
Forum in the QR links to the right.

Curriculum Links
Age 11-14
Science - Motion and Forces
- Energy, Earth and Atmosphere
- Relationships in an Ecosystem
Geography - Human and Physical Geography
- Use of resources
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ABOUT ANDREW
HIS JOURNEY INTO STEM
Andrew has loved the natural world since his earliest
memories. Family holidays to the coast gave him his
passion to learn about the fascinating creatures
living in the sea. At school, these interests attracted
him to the field of biology. These studies continued
throughout university. Andrew is now a Doctor of
Marine Ecology.

HIS JOB
Andrew is a Research Associate at Heriot Watt
University in Scotland, where he is a researcher
and works with post-graduate students.

HIS HOBBIES
Andrew likes hiking, snorkeling, volleyball, and
playing guitar.
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THE QUESTION ANDREW WANTS
TO ANSWER IS...
How can we make the transition to generate
electricity from renewable marine sources rather
than carbon-releasing fossil fuels, while also
making sure that sea-life is protected?

ANDREW INSPIRES YOU TO
THINK ABOUT...
Problem-solving to tackle climate change and
ensure that our sea remain healthy and
productive.

UNIVERISTY

IT'S TIME TO EXPLORE MARINE
RENEWABLE ENERGY WITH
ANDREW- LET'S GO!

It is an important part of a scientist's job to ask questions.
Asking questions is the first step to learn more about a topic.
We can then go and find the answers by reading more
information on the topic, or if there are no answers we can do
our own experiments and research to find out.

ACTIVITY 1

After listening to the
introduction video write a list
of questions you have about
marine renewable energy and
climate change?
TIP: you can use a question teller to help
you think of all the different types of
questions you could ask!

Space to w
rite your qu
estions:

Download the
question teller
and other
question makers
using this QR
code!

Now that we have our questions it's time to
find some answers.
Our renewable energy scientist Andrew has answered
some questions below. Read these through carefully as
they will help you with an upcoming activity.

WHAT?
WHAT IS MARINE
RENEWABLE ENERGY?

CAN?
CAN WAVES PRODUCE
ENERGY?

WAVES

WIND

Marine offshore renewable energy means using a
device to capture power to produce electricity
from sources found out at sea. These may be
close to shore in quite shallow waters or far, far
out in deep seas.

At sea, energy can be captured from the waves,
but also tides, the wind blowing across the open
ocean, and even from sunlight far from land.

SUNLIGHT

HOW DO DEVICES TURN
WIND AND TIDAL
CURRENTS INTO
ELECTRICITY?

Once a device is deployed into the water there are
several stages in capturing wind out at sea to
power our homes.
Let's do an activity!
On the next page read the terms and definitions
and fill in the blanks on the paragraph.

TIDAL CURRENTS
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ACTIVITY 2 - FILL IN THE BLANKS

DEVICE

Machines that are engineered to be able to capture energy from one
specific energy source such as wind, wave, sun.

FOUNDATION

How devices are attached to the seafloor to keep them stable.

GENERATOR

Converts movement (kinetic) energy into electrical energy.

RENEWABLE
ENERGY SOURCE

Natural processes with lots energy, such as wind, waves and sun.

CABLES

Often made of metal and enables the transport of electricty from one
location to another.

TURBINE

The energy capturing part of a wind device, containing the blades,
gears, and generator.

The
causes blades of the
to
move/rotate. From this movement we can capture energy using
a
within the
. This energy is
transported by
back to land where it can be
stored, transported and used in places like our homes.

WHY?
WHY ARE PEOPLE SAYING
THAT WE SHOULD
PRODUCE ELECTRICITY
FROM RENEWABLE ENERGY
SOURCES?

Most of our electricity is generated by burning fossil fuels. Once these are burned, they cannot
be used again, and burning them to produce energy also releases lots of carbon dioxide into
the air. However, there are other ways to produce electricity using renewable sources – these
do not run out and do not produce carbon dioxide as they help us power our homes.

WHERE IS THE BEST PLACE TO
PUT A MARINE RENEWABLE
ENERGY DEVICE IF YOU WANT
TO CAPTURE AS MUCH ENERGY
AS POSSIBLE?

DO WE NEED TO BE CAREFUL
ABOUT PUTTING RENEWABLE
ENERGY MACHINES IN THE
SEA?

Firstly, it depends on what type of device
you have:
A floating tidal turbine must be on the
surface of the sea, anchored to the
seabed, and in a place where there is a
strong flow of water driven by the tides.
A wind turbine might be placed on a tall
tower, extending to the seabed, or
floating on the surface with moorings to
the seabed – either way, they must be
placed in a windy area.
It can sometimes be difficult to choose
between places because one area may
occasionally have the strongest seas or
winds, but another place may be more
reliable on more days.

Yes, it is important to put devices in places where
they will have the least impact on the animals and
plants that live in our seas. While it is important to
place them where they can capture the most energy,
we must be careful to not damage the seabed and
avoid areas where important sea life lives. These
machines may include turbines that rotate underwater
or with the wind above the sea surface. These may
make it so animals have to use more energy to swim
around and may create unwanted noise.

ACTIVITY 3 - PLACE YOUR MARINE RENEWABLE DEVICE
You get to place your very own tidal or wind turbine to generate marine
renewable energy.
The speed that the tide flows can be quite different when comparing one
place to another. Tidal currents are usually measured as the number of metres
that the water moves in one second. In engineering this is described as metres
per second, and shown as m/s. On our map, the more symbols for tidal currents
you see the faster the water moves in m/s.
Our map also shows where the main harbour is located at Port Town. Ships from
Port Town would be used to place the tidal turbines in the final chosen site,
and to access the turbines when they need repairing. In addition, the map
indicates cliffs that are home to many important seabirds, fishing grounds
where fishers from Port Town, and areas used by colonies of seals to haul out
and rest, these are usually near areas where they feed.
Based on what you know about marine renewable energy and sea life. Is there
a best location to place the farm of tidal turbines? Are some places better
than others? How do you decide what is the best place? Is the choice easy?
There is space to write about your decision below.

MAP KEY
more symbols means a stronger
wind or currents
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DID YOU CHOOSE A TIDAL
TURBINE OR A WIND
TURBINE? WHY?

It's important as scientists
to understand why we
make decisions and keep
a record of this - we do
this regularly in
laboratory notebooks and
field journals, and more
formally in scientific
papers.

WHERE DID YOU PLACE YOUR DEVICE? WHY?

HOW DID YOU DECIDE WHAT WAS THE BEST PLACE?
WHAT DID YOU CONSIDER? WAS IT EASY?

#popsciKIT
i chose to learn about how
climate change impacts...

i learnt that...

what i will research next is...

i feel inspired to...

#GSSfS2022

