LOCKHEED MARTIN ?

Activity 3: 1. Discuss

Before the activity, ask the children to
think about things that are the same
about living in space as compared to
living on Earth. (For example, we still
need food, water, oxygen, shelter etc.)

The innovation game
Duration: 30 minutes

Objective:

e To investigate and analyse a range of
existing products and determine which
designs have been influenced by the
development of new technologies for space
exploration.

Then ask them what is different. (For
example, there is less gravity so things
float; there is no breathable atmosphere
so you need protection against radiation
in the form of a spacecraft and EVA suits;
you lose bone mass; there is no one to

Child-friendly outcome:
y help if you get sick.)

e To understand how space exploration
affects the products and materials we

use in everyday life. Play the innovation game

Living and travelling in space presents lots of
challenges and in order to solve these
challenges, new innovative materials and
technologies are developed. These
innovations can benefit us here on Earth too.

Video clips:
e Lockheed Martin virtual fieldtrip, Chapter 3.

Resources:
¢ Innovation cards (included at the end
of this activity).

e Space challenges print-out. 2. Reflect

Ask the children if they know of, or have
used, any inventions that might have
been developed for use in space originally
but that we use now.

Introduction

Show Lockheed Martin virtual fieldtrip

video, Chapter 3. Examples could include:

e Memory foam — NASA did invent this.

* Velcro — NASA didn’t invent this, but
people think they did.

¢ Teflon — again, not by NASA but
everyone thinks it is.

¢ Cordless tools — not invented for the
space programme but adapted and
used by them.

3. Share out innovation cards
Divide the children into small groups and
explain that you have cards with some
real NASA or space exploration
innovations on them and a couple of
non-space innovations.
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Each group will also receive a ‘How we
overcame space challenges’ sheet. The
children have to discuss their innovation
cards and compare them to the challenges
and solutions that are on their challenges
sheet to try and determine which products
could have been developed from original
NASA technology.

HOW WE OVERCAME THE CHALLENGES

These are a few ways that sclentists have solved some of the challengs of space exploration.
CHALLENGE EXPLANATION & SOLUTION

Communication Communication signals travel at the speed of light, and this
rmeans that it can take snywhere from Between four and 21
minutes, depending on the position of the planets, for a
imestage to travel from Mars to Earthl
Solution: wireless digital communication equipment that allaws
astronauts to communicate with each other and with Earth s
quickly and easily as passible.

Life support Astronauts need air to breathe and clean water to drink in space.
I a closed spacecralt or spacesult, carbon diaride can build up
and bacteria can enter the water supply.

Selution: monitoring and purification systems ta ensure that sic
leveds and water purity remain at safe levels, and ta help filter
out eontaminants.

Generation of power Spacecraft require enormous amounts of power for life suppart,
research and maintenance. However, traditional fossil fuels are.
ton heavy and difficult to use on 3 space explocation mission.
Solution: the develogment of efficient solar power and
Innovative battery technalogy provides space missions with
renewable and partable energy generation ability.

Reduction of launch mass Mission costs increase dramatically with every kdlogram
launched, and the ability of a craft to travel a specific distance is
retated to the mass of that vehicle.

Solution: lightweight materials that can withstand the forces of
launch, entry and landing, as well as the reduction of equipment
and instrumentation size.

Protection agalnst radiation and Solar and cosmic radiation will darmage not anly humans, but
hardware and software a5 well.

extreme environments
Solustion: Hightwelght materials that shield people and

. equipment from external radiation and extreme emvironments,

When the children have had a chance to
analyse their innovation cards and make their
decisions, invite each group to share their ideas
and their reasoning and see if their classmates
came to the same conclusions, before revealing
the correct answers.

4. Extension
Children could do their own research and
design a poster or an information graphic
for NASA to promote and illustrate the value
of space exploration in our everyday lives.
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HOW WE OVERCAME THE CHALLENGES

These are a few ways that scientists have solved some of the challenges of space exploration.

CHALLENGE ~ EXPLANATION & SOLUTION

Communication Communication signals travel at the speed of light, and this
means that it can take anywhere from between four and 21
minutes, depending on the position of the planets, for a
message to travel from Mars to Earth!

Solution: wireless digital communication equipment that allows
astronauts to communicate with each other and with Earth as
quickly and easily as possible.

Life support Astronauts need air to breathe and clean water to drink in space.
In a closed spacecraft or spacesuit, carbon dioxide can build up
and bacteria can enter the water supply.

Solution: monitoring and purification systems to ensure that air
levels and water purity remain at safe levels, and to help filter
out contaminants.

Generation of power Spacecraft require enormous amounts of power for life support,
research and maintenance. However, traditional fossil fuels are
too heavy and difficult to use on a space exploration mission.
Solution: the development of efficient solar power and
innovative battery technology provides space missions with
renewable and portable energy generation ability.

Reduction of launch mass Mission costs increase dramatically with every kilogram
launched, and the ability of a craft to travel a specific distance is
related to the mass of that vehicle.

Solution: lightweight materials that can withstand the forces of
launch, entry and landing, as well as the reduction of equipment
and instrumentation size.

Protection against radiation and Solar and cosmic radiation will damage not only humans, but
hardware and software as well.

Solution: lightweight materials that shield people and

_> equipment from external radiation and extreme environments.

extreme environments
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Innovations card

Have you got space in your life? Innovations from space technology impact our life in many
ways, from memory foam mattresses to freeze-dried food. Below are seven genuine and two
fake examples of space technology that are in daily use. Can you work out which are real?

Innovation Development of space
technology Yes/No

CMOS (complimentary metal oxide semiconductor)
active pixel sensor.

If you take photos or video on a DSLR camera or mobile
phone, you are using technology developed by NASA to
miniaturise cameras for interplanetary missions. The
CMOS sensor, or camera on a chip, revolutionised digital
photography. Its low energy use and small size make it
ideal for smart phones and mini cams.

Space blankets

Made from a metalized plastic film with an aluminium
infrared-reflective coating originally designed to protect
spacecraft and astronauts from the extreme temperatures
of space, space blankets are now used to prevent
hypothermia at sporting finishing lines and provide
thermal protection in disaster situations.

Tensile membrane roofs

Tensile fabrics were developed to protect Apollo
astronauts. They are stronger and lighter than steel and
allow sunlight to penetrate while keeping extremes of
temperature out. They are very popular with architects as
energy efficient, environmentally-friendly roof structures.

Moon boots

Using materials and technology developed to help
astronauts walk on the Moon, these fashionable boots
offer both protection and comfort.
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Innovation

Development of space
technology Yes/No

UV (ultra violet) sunglasses

As a result of investigating a way to protect astronauts
from harmful light in space, scientists developed a lens
capable of absorbing, filtering and scattering it. Similar
ultra violet filters are now used in many sunglasses to
protect our eyes here on Earth.

Solar panels

Modern, high performance, low cost single crystal silicon
solar power cells, originally developed as a means of
powering unmanned spaceflight, have made solar panels
an affordable and efficient alternative energy source for
many homeowners.

Water purifiers

A filtration system based on the waste-water purifying
system created for the International Space Station now
provides low cost clean water from heavily contaminated
sources in underdeveloped countries.

Aluminium foil

This lightweight and reflective material was developed to
cover spacecraft to provide thermal and radiation
protection. It’s now used to wrap food. The first
aluminium foil was produced in Switzerland in 1910.

High-tech braces

Ceramic braces that are bonded to the teeth and strung
together with a thin wire made of Nitinol
(nickel-titanium), an alloy developed for space exploration
because of its amazing ability to always spring back to its
original shape. The wire exerts a continuous force against
the teeth to move them in a specific direction.
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Innovations — answer sheet (Teachers)

1. CMOS

True. CMOS was developed by scientists at NASA’s Jet Propulsion
Laboratory. It’s now used in all smartphones and in many other
imaging devices including medical applications such as
endoscopes fitted with tiny cameras to take images inside the
body.

2. Space blankets

True. NASA’s newest fabrics have intelligent heat and cooling
properties and these are also being developed for commercial
uses and to help save lives in developing countries or after a
disaster.

3. Tensile membrane

True. London’s Millennium Dome and thousands of other
buildings have roofs made of this space-age fabric.

4. Moon boots

False. Giancarlo Zanatta designed the original Moon Boot in the
1970s based on the shape and technology of astronaut boots.
They are still in production today, but they have no materials or
technology related to space exploration.

5. UV sunglasses

True. NASA scientists studied birds of prey and discovered that
they produce droplets of oil in their eyes that filters light — this
oil formed the basis for the filters they created to protect
astronauts from harmful UV light.

6. Solar panels

True. The need for self-powered space flight created a
NASA-sponsored coalition forming the Environmental Research
Aircraft and Sensor Technology (ERAST) Alliance. They
developed efficient, lightweight and reliable solar sensors.

7. Water purifiers

True. Commercial portable water purifying technology based on
the International Space Station system provide purifiers in
developing countries and potable filters for walkers and
explorers.

8. Aluminium foil

False. The product was first produced in Switzerland in 1910
before the Space Race began.

9. High-tech braces

True. Other NASA materials including a light-absorbing ceramic
material are also used to make invisible ceramic braces.
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