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Sankey Diagrams

This exercise can be used with trainees, and they, in turn, can use it with their pupils. The situations can be changed and simplified to adapt. The first question has been answered, then follow other questions.

Question: “Consider a person winding up a clockwork train and making it run along the floor. Account for the energy transfers from winding up to when the train has finally stopped.”

Response:
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The height of the box indicates the amount of energy in joules (so boxes should all be the same height) but only some of the energy passes on in a usable, or high grade, form, so the boxes are blackened to show the useless waste heat. The object/machine that causes the energy to be transferred can be written above the arrow. Note that, although there is no loss of energy (since it ends up as waste heat), the usefulness of the energy is gone by the end. To make the train go again you cannot use the waste heat - you have to go back to your body and respire some more food and oxygen (a store of high grade energy) and wind it up all over again. 

Further questions:

Try drawing Sankey diagrams for the following situations, you may find it helpful to look at the list of energy manifestations in the box on the next page): 

i) a motor connected to a battery
ii) a light connected to the mains 
iii) a pulley used to lift an object by pulling on a rope 
iv) a toy car pushed along the floor 
v) a solar calculator 
vi) a growing plant 
vii) playing a musical instrument 

Now try working back to show how all these seven events could have been fuelled by sunlight. (note that some of this will be ‘fossil’ sunlight which is not replenishable).

Levers, gears, belts, pulleys etc can be used to control movement energy, just as switches can control electrical energy. For example, in a clockwork train energy can be stored by winding up a spring. This energy is then transferred through gears etc to the wheels, and the train will move. 

Here is a list of some different manifestations of energy: 

Active

Heat (thermal energy)
Movement (kinetic energy)
Light
Sound
Electrical
Stored (potential)

Chemical* (batteries, fireworks, fuel/oxygen systems) 
Elastic stored energy* (stretched/compressed spring) 
Gravitational potential energy** (objects/materials pulled away from the Earth, such as water behind a dam)

*Note that here energy is stored by pulling against the electrostatic force which glue atoms together. In the case of fuels that burn, the energy has been stored in the fuel/oxygen system – these have been separated, using solar energy, during photosynthesis.

** Note that here energy is stored by pulling objects against the gravitational force. In the case of water behind a dam, the energy is stored in the earth/water system – water and the earth have been separated
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