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Energy stores
Objects can have stored energy either because of:

* Their chemical composition — chemical

Their movement — kinetic

S

Their temperature —thermal

Their position in a field — gravitational potential, magnetic, electric

Compression or distortion of an elastic material — elastic potential

These are not different types of energy,
but different ways of storing energy.
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Energy transfers and dissipation

Energy can be transferred to other useful energy stores or
dissipated (stored in less useful ways), but it cannot be created or
destroyed. We can use diagrams to show these transfers.

Transferred as useful
light to the

/ surroundings.

Stored in a battery.
Transferred to an
electric store.

The unit for Dissipated as ‘wasted’

energy is the thermal energy to the
. surroundings
joule —J.

Energy is always conserved because the
total energy in the system stays the same.
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Work done

When work is done by a force, it results in an energy transfer and

Essential knowledge

leads to energy being stored by an object.

Energy can be stored by lifting an
object higher above the ground —
gravitational potential.

4“7’;’?

When it is released and falls, this
energy is stored in its motion —
kinetic.

An object at higher temperature
transfers energy to the

surroundings until they are all at
the same temperature — thermal.

How quickly this happens
depends on the thermal
conductivity of the materials.
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Methods of thermal energy transfer

Thermal energy can be transferred by particles using conduction,

convection and by radiation.
Conduction

N. Convection

Radiation

Describe how thermal
energy is transferred
using:

a) Conduction
b) Convection
c) Radiation

Internal energy is the energy stored in a system by the particles.
When heat is added the internal energy of the particles increases.

better hope - brighter future
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Heat and temperature

Heat is an energy store (thermal) whereas temperature is a measure
of how hot something is.

The thermal energy of an object A B

depends upon its mass, temperature

and what it is made of. 0.5
1kg kg

If these two blocks of iron are heated

to the same temperature, which one
will store the most heat energy?

‘A’; ‘B’ or ‘A and B will store the same’. Iron has a high thermal

conductivity, it is good at
Why? transferring heat.
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Batteries and electrical current

The chemicals in the cells of a battery store energy which is
transferred to charged particles when the battery is connected to a
complete circuit. This causes the current to flow, transferring energy
to other parts of the circuit.

better hope - brighter future
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PlXI— Energy - AnswerlT

1. Name three methods of transferring thermal energy from one

substance to another.
Conduction, convection, radiation.

2. State five reasons why objects might have stored energy.
Chemical composition — chemical, movement — kinetic;
temperature — thermal; position in a field — gravitational,
electric, magnetic; compression or distortion — elastic.

3. These books have been lifted off the ground.

a) What energy store do these books have?
Gravitational potential.

b) If these books were to fall what would happen to this stored

energy”?
Transferred to kinetic energy store.

better hope - brighter future
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4. Draw a Sankey diagram to show the energy transfers taking
place when you play music using an app on your mobile phone.

Chemical Sound
energy store
transferred
by electrical
current

— —

Thermal energy Light
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5. Which of the following would store the most energy and why?
Cup of water at 70°C; swimming pool at 30°C; bucket of water
at 100°C.

Swimming pool; although it is the lowest temperature it has the
highest mass of water; it needs a larger transfer of energy.

6. If anice cube were placed on a table it would melt. Explain why
in terms of energy transfer.
The surroundings have a higher temperature than the ice cube;
heat energy is transferred from the surroundings to the ice
cube; the ice cube increases in temperature until both the
surroundings and the ice cube are at the same temperature.

better hope - brighter future
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Energy

 Practical skills
e Mathematical skills
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Finding the amount of energy stored in a crisp

It is possible to estimate the amount of energy stored inside a
crisp. Set fire to the crisp, then place it underneath a test tube of
water. Measure the temperature of the water before and after
heating. It would be possible to compare different crisps to see
which ones stored the most energy.

In this investigation name the:
a) Independent variable
Type of crisp.
) Dependent variable
Temperature increase of water.
l / Control variables |
Volume of water, mass of crisp, start

temperature of water, distance from
water, time in Bunsen burner flame.

brighter future
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Sankey diagrams

When energy is transferred, the total energy is conserved even
though some energy is dissipated. Look at this Sankey diagram.

Gravitational
potential energy 100 J

Electrical
energy 340

— —

Thermal? Sound 80 )

Calculate the amount of thermal energy which has dissipated to
the surroundings.

340 =100 + 80 + thermal energy

340 - 180 =160J
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Energy efficiency

It is possible to calculate how efficient an energy transfer has been.

Efficiency = useful energy transferred = total energy transferred

Calculate the amount of thermal
energy which has dissipated to
the surroundings.

100 = 12 + thermal energy

100 —-12 =88]

Calculate the efficiency of this
energy transfer.
12 + 100 =0.12 or 12% efficient.

better hope - brighter future
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PlXI— Energy - AnswerlT

1.

|dentify the risks involved in the burning crisp practical. What
precautions would you take to minimise these risks?

Burns — keep away from skin, take care with flame

Glassware — care when handling, sweep up any broken glass
Hot water — allow to cool before handling, use tongs

Calculate the missing value for each of these energy transfers.

a) 100J of energy is stored in coal. When burned in a power
station 70J is dissipated as waste heat energy. Calculate the
amount of energy which is transferred to the electric store.
100J —70J = 30J

b) 60 42] 60J —42]) = 18]

?)
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PlXI— Energy - AnswerlT

3. Calculate the efficiency for each of these energy transfers.
a) 20J of input energy produces 4J of useful energy.
4+20=0.20r20%

b) 15MJ of energy is transferred into 13.5MJ of useful energy.
13.5+15=0.9 or 90%

c) 25J of input energy produces 10J of dissipated wasted energy.

25 —10 = 15J of useful energy
15+25=0.6 or 60%

better hope - brighter future
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PIXL Application

Energy - answers
Look at the following Sankey diagram:

75 54]

?)
Calculate:

a) The amount of energy ‘wasted’ as thermal energy.
75 =54 + thermal energy
75-54=21)
b) The efficiency of the energy transfer.
Efficiency = useful output energy + total input energy
=54+75=0.72 or 72%

better hope - brighter future
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Efficiency - answers
Draw a flow diagram to show the useful transfer of energy
between the energy stores.
Chemical = Electric = Kinetic

Calculate the amount of ‘wasted’ energy. State what happens to
this ‘wasted’ energy.
180 — 160 = 20 J; dissipated to the surroundings

Draw a Sankey diagram showing the transfer of energy from the
electric motor to the blades.
(Size of arrows should relate to amount)

180 160

Calculate the efficiency of the motor to 2 d.p.
160 + 180 = 0.89 or 89%




PIXL Application

Energy transfers

State the type of energy store the ball has whilst held in the air.
Gravitational potential.

Describe the energy changes of the ball during the sequence.
Chemical to kinetic (whilst in hand); kinetic to gravitational
potential (whilst climbing stairs); gravitational potential to kinetic
energy (as it falls); kinetic to thermal, elastic (as it hits the floor);
elastic potential to kinetic energy (as it bounces up); kinetic energy
to gravitational (as it rises).

Explain why, in terms of energy, the ball does not bounce to the
same height it was dropped.
Not all energy is transferred between GPE and KE; thermal energy

dissipated to surroundings.
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Methods of thermal energy transfer

What is the common name for thermal energy?
Heat energy.
State the three methods of thermal energy transfer.
Conduction, convection, radiation.
Which two methods of thermal energy transfer require particles?
Conduction, convection.
Explain how the following features of the vacuum flask help to
prevent thermal energy transfer:
a. Vacuum.
No particles present for convection and conduction; stops
energy transfer between the two walls of the flask.
b. Shiny silver coating.
Reflect infrared radiation; stops energy transfer by radiation.
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