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"Mayday, Mayday!"
“IRERHK

A soldier is lost in the jungle. He radios for help:
“Mayday, Mayday!”. Then the radio goes dead.
A team gets ready to look for him. They are

commandos. Commandos are specially trained soldiers.
They go on search and rescue missions. A commando

never leaves another soldier in danger.

The trees in the jungle grow very close together.
It is difficult to see through the trees from the air.
The commandos have to go in on foot. They carry
everything they need on their backs.

The commandos will use energy on their mission.
Energy makes things happen. It can make objects move.
It can make objects change shape. There are many
different types of energy. Energy lets the commandos
see. Energy powers their tools. Energy keeps them
warm.

Every minute is important. The mission is about to
begin.
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¥ Commandos must be strong and fit.
Their kit bags can weigh more than
22 kilograms (50 pounds). This is as
heavy as a child.
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Jungle drop f

The commandos fly to the jungle in a helicopter. Everything that moves
has energy. The flying helicopter has energy. It has movement energy. |
Movement energy is called kinetic energy. Big, fast objects have a lot
of kinetic energy.

Energy can be changed from one type to another. The helicopter flies |
up. It has kinetic energy. The commandos sitting in the helicopter have |
potential energy. Potential energy is stored energy. The commandos |
have energy that is waiting to be used.

The commandos parachute down to the ground. As they fall, their
potential energy changes. It changes back to kinetic energy. This
is because they are moving. The flowchart on page 7 shows how
energy changes.
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» The falling soldier is moving. He has
kinetic energy.
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The helicopter rises. It
has kinetic (movement)
energy.
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The commandos are
sitting in the helicopter.
They have potential
(stored) energy.
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The falling commandos
have Kinetic (movement)
energy.
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The heat s on
PREA

The air feels hot and damp. The commandos look for tracks on
the ground. They move through the trees. They have kinetic
(movement) energy.

Everything is made of tiny pieces. These tiny pieces are called
particles. The particles vibrate. This means they move back
and forth all the time. The particles have a different type of
kinetic energy. It is called thermal energy.

We cannot see thermal energy. But we can feel it. Thermal
energy causes heat. The commandos feel the thermal energy
(heat) of the hot air.
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Hot or cold?
AR

Hot things have fast-moving particles. The
commandos boil some water. The water particles
move more quickly. The water gets hotter.
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V¥ Everything is made of tiny particles. The
particles have kinetic (movement) energy.
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solid particles (plastic)
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One way only
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Thermal energy (heat) always flows from hot objects
to cooler objects. It never flows the other way. Heat
cannot travel from a cool pan to a hot fire.
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V¥ Heat energy from the campfire
makes the soldiers warmer.
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Daylight is fading fast. The commandos find a clearing to camp in.
They put up hammocks to sleep in. They collect wood. They build a
campfire to boil water and cook food.

The campfire has lots of thermal energy (heat energy). We cannot
see thermal energy. But we notice when it moves from one place to
another. This is called heat transfer. Heat moves from hot substances
to cooler substances. The cooler substances get warmer.

Thermal energy moves from the campfire to other places. Thermal
energy is transferred to the pans. It is transferred to the air. It is
transferred to the soldiers. It makes them warmer.
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Thermal energy
heats the pans.
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The campfire has

thermal energy

(heat).
FRAA AR

Thermal energy
heats the soldiers.
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Pass iton
BiE=

The commandos cook food in a pan. Heat is transferred (moved)
from the hot fire to the pan. Heat can move in three ways.

The first is called conduction. Heat moves through a pan by
conduction.

A pan is made of metal particles (tiny pieces).The particles
vibrate. They move back and forth all the time. The campfire
heats the bottom of the pan. The particles at the bottom of the
pan begin to vibrate more quickly. They now have thermal
energy (heat energy).

The fast-moving particles bump into slower particles. Some of
their energy passes to the slow-moving particles. The slower
particles begin to move more quickly, too. They now have more
thermal energy. They pass it on to particles next to them.

Heat is conducted all the way through the pan. The inside gets
as hot as the outside. The heat cooks the food.
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cold particles
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A In conduction, fast-moving particles bump
into slow-moving particles. Thermal
energy (heat) flows from hot parts of the
pan to cooler parts of the pan.
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Too hot to handle
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The commandos are careful not to touch the hot metal
pan. Metals are good conductors. They pass on heat
when particles (tiny pieces) bump into each other. This
is called conduction.

Metal particles are packed closely together. They bump
into each other often. Heat is conducted (moves) quickly
through a metal. Metal is a solid. Solids are the best
conductors.

Many things do not conduct heat well. They are called
insulators. Gases are good insulators. Air is a gas. Air is
a good insulator. Some solids are good insulators, too.
Plastic is a solid. The commandos use pans with plastic
handles. Plastic is a good insulator. It does not conduct
heat very well. It stays cool enough to touch.
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Good insulators
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Heat is lost through a person’s hands and feet.
Commandos wear boots with thick rubber soles.
- 14 Rubber does not conduct heat well. Rubber is a good
- insulator. It does not take heat away from the feet.
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A Metal binoculars get very hot in the Sun. Commandos use
binoculars with plastic handles. Plastic is a good insulator. It
does not conduct heat very well. The plastic handles stop the
commandos' hands from getting too hot.
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The jungle gets cooler at night. The commandos on night
watch need to stay warm. They collect water to make hot
drinks. They boil it over the campfire.

Water is a liquid. It does not conduct heat as well as the
metal pan. But in a few minutes all the water in the pan
is hot. Heat energy has transferred (moved) through the
water. This is called convection.

The metal pan is hot. It heats the water at the bottom of

the pan. The hot water rises to the top. It carries thermal j
energy (heat) to the water in the rest of the pan. Cold
water sinks. It fills the space left by the rising hot water. J
The cold water is heated up. It rises to the top of the pan. ;'

Water keeps moving around the pan. It keeps moving
until all the water has the same temperature.
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Convection is the second type of heat transfer. g
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“S; 16 » The water in the pan is heated
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by convection.
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