3 Entropy and Energy

Why is this the basis of all life on planet Earth?
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Activity 1.3.1 – Energy changes

Draw some diagrams of energy changes from Activity 1.1.1 (your morning log). 

Humans transform, exchange and discard energy all the time.

· What are the examples of energy that is transformed from one form to another?

· What are the examples of energy that is exchanged between one object and another?

· What are the examples of energy that is discarded or lost?

So What? Review

The basic system in the universe is based on Energy, underpinning all other systems – Newtonian physics rules!

Entropy

Laws of Thermodynamics

1st Law – Conservation Law - Energy cannot be created or destroyed but can be transformed from one form to another. The scientific principle of the Conservation of Energy states that : “In any chemical or physical change, the total amount of energy remains constant, although the form of the energy may change.”

Everything is energy.

2nd Law – Entropy Law – For each energy transformation the available energy to perform work is decreased ie. The Entropy (increase in unavailable energy) is increased. (For each energy transformation a certain penalty is exacted). The Entropy Law states that: “The universe tends to become more and more disordered.” Dissorder = the dissipation of energy.

Energy moves on a one-way path from usable to non-usable.
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The entropy law is the ultimate scientific law governing the physical world. (The ultimate answer in the universe is not 42!)

Both laws imply that the total energy content of the universe is constant and the total entropy is continually increasing. So the Earth is a closed system.

Entropy is a relative index of the unavailable energy in an isolated system, like the Earth. It is like an hourglass that cannot be turned upside down. 

Entropy can be visualised in many ways eg. Bonfire of wood, meal of food and excrement, grass yield per year, people get old and die, smell dissipates from an opened perfume bottle, waterfall – water flows down not uphill.

Time goes forward because energy is always moving from an available to an unavailable state.

The dissipation of energy in the world is an irreversible process. The world is literally running out of time.
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Entropy in living things

· Living things can move in a direction opposite to the entropy process by absorbing free energy from the sun via plants. Plants suck negative entropy from the sun's rays.

· Living systems are open systems – matter and energy are exchanged with the outside.

· Heat energy is lost at each stage of a food chain.

· So entropy is accelerated by animals but slowed down by green plants.

· Living organisms seem to exist contrary to this law - they are not at equilibrium with their surroundings.

· Organisms produce, develop and maintain highly complex, organised systems.

· Living systems are never at equilibrium with their surroundings, and use energy to keep things functioning.
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The ancient Greek and medieval christian world view was that history was moving from order to decay. This fits the Entropy Law, unlike the modern capitalist world view, and vision that history moves from decay to order. 

This has vast social, economic, political and environmental implications.

· Entropy is a conceptual framework for all social, economic and environmental issues.

· Entropy watersheds happen eg. Peak oil, specific metals.

· Every new matter-energy base sets the development of new technologies.

· The global economy is beginning the transition from an extractive matter-energy base to a new solar age.
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