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Energy on the Move

How do the laws of thermodynamics rule the universe?

Thermodynamics is the study of how energy moves through the world.
Remember, heat is energy moving from one place to another. When heat
adds energy to a substance, the atoms and molecules begin moving more
rapidly—they have more thermal energy. The amount of thermal energy in a
substance determines whether it will be a solid, liquid, or gas.

The molecules in solids are packed tightly together and move slowly.
Heat increases the thermal energy, so the molecules move more rapidly and
bounce against each other with more force. They need more room to move,
so the solid expands and the substance changes into a liquid. More heat
brings more thermal energy, and the substance expands once more to become
a gas.

Energy doesn’t just flow randomly around the universe, though. It
follows the Three Laws of Thermodynamics.

First Law: Energy is neither created nor destroyed. This means that there’s
only so much energy in the universe. It constantly moves around, but the
amount never changes. Drop an ice cube into a cup of hot cocoa and you’ll
see this law in action. Thermal energy moves from the cocoa into the ice,
and the solid turns to a liquid—the ice melts. At the same time, the cocoa
cools because it lost thermal energy to the ice. On a much bigger scale,
energy moves from place to place in the universe, but the total amount never
changes.

Second Law: The natural state of the universe is entropy. When two
substances have different amounts of thermal energy, this second law says
that the energy will move between them until they both have equal amounts.
Heat always flows toward the substance with less thermal energy, though.
The only way to get heat to move in the opposite direction is to use more
energy.

Third Law: 4s a substance
approaches absolute zero, its entropy
becomes total. At absolute zero,
atoms and molecules stop moving.
They have no energy because they’re
spread evenly and randomly
throughout the substance. Absolute
zero is only a theory, though. Just
remember that the colder something
is, the less energy it has.
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