
 Energy transfers 
 
An example of an energy transfer in a 
simple electrical circuit: 
 
 
 
 
 
 
 
 
 
 
 
 
However, 
some energy 
is not useful 
to us. 
surroundings 
by radiation as infrared heat. 

Types of energy 
 

Energy is stored in different ways: 

Energy can by transferred: 
By heating (objects having differences in temper-
ature). 
Mechanically (movement of particles e.g. sound and 
seismic waves). 
Electrically (moving charged particles in a wire). 
By radiation (visible light, infrared light, micro-
waves and radio waves are forms of radiation). 
 
There are other types of transfers too. 

 
 
 
 
A battery is a store of chemical 
energy.  The energy is transferred 
as electrical energy in the wires to 
the lamp.  The lamp transfers that 
energy as light to the surroundings. 
 
We can show these energy 
transfers in a flow diagram: 
 
 
 
 

The lamp 
also trans-
fers energy 
to 
 

 



Sankey diagrams 
 
Energy can be stored or transferred, but it 
cannot be destroyed.  This means that the 
energy in = energy out.  The total energy of a 
system stays the same.  This is called the 
conservation of energy. 
 
We can show an energy transfer using a Sankey 
diagram (an example for a lamp): 

Efficiency 
 
A very efficient device will waste little of its in-
put energy. 
A very inefficient device will waste most of its 
input energy. 
How good a device is at transferring energy input 
to useful energy is called efficiency. 
 
The following is an example of how to calculate 
the efficiency of a light bulb.  The energy sup-
plied to an LED bulb is 140 J.  Out of this total 
energy supplied, 108 J is usefully transferred. 

 
 
Starting on the left of the 
arrow, 100 J of electrical 
energy is transferred to the 
lamp. (commonly called the 
INPUT ENERGY). 
10 J is transferred as light 
energy (commonly called the 
USEFUL ENERGY). 
100 J - 10 J = 90 J is 
transferred to the  
surroundings as radiant heat 
(commonly called WASTED 
ENERGY). 
In this example, the wasted 
energy would increase the 
temperature of the 
surroundings. 



 Stored energy in food 
 

Eating transfers the 
stored energy in food to 
the animal that eats it. 
 
Energy is measured in 
joules (J) or kilojoules 
(kJ). 
 
An older unit for measur-
ing energy is the kilocalo-
rie often called calorie. 1 
calorie is 4.2 J. 
 
A 13 year old boy needs 
about 10,000 kJ/day and 
a 13 year old girls needs 
about 9,000 kJ/day. 
 
 

Investigating the energy in food 
 
A practical can be done to find the energy in food.  By 
burning the food, the energy stored in the food can be 
transferred by heating to the water in the boiling tube. 
The temperature of the water can be measured.  The 
higher the temperature increase, the more energy in the 
food. 
 
 
 
 
 
 
 
 
 
 
Inde- pendent 
varia- ble: the 
food. 
Depend- ent var-
iable: the 
temper- ature of 
the water. 
Control variables: the food is heated for the same time 
to catch fire, the volume of water is the same, the dis-
tance between the food and boiling tube is the same, the 
starting temperature of the water is the same, etc. 

  
 
Nutritional labels found on packaged 
foods are calculated by food companies. 
 
Some food will show a quick reference 
food label that is sometimes traffic 
lighted. 
Other food labels can be more detailed: 



Power ratings and fuel bills 
 
Power is the rate at which energy is used. 
Unit of power is the watt, W. 
1 W = 1 J/s.  E.g. A 20 W lamp uses 20 J of 
electrical energy every second to stay alight. 
 
Electrical appliances have a power rating. 
 
Some appliances use a lot of energy per second. 

1 kW = 1000 W. 
2000 W = 2000 ÷ 1000 = 2 kW. 

 
An example showing how to calculate the energy used by an 
appliance, then how to calculate the cost.  You need to know two 
equations: 
 
 
 
A 3 kW water heat 
is used for 2 hours.  
If 1 kWh cost 16 p, calculate the total cost of using the water 
heater. 
Energy used (kWh) = 3 kW × 2 hours = 6 kWh 
Cost (p) = 6 kWh ×  16 p = 96 p. 


