Energy and Energy Transfer

Definition of Energy

Energy is defined as the capacity to do work that causes physical change within a closed system.  In a closed system, energy cannot be created or destroyed only transformed into a different type.
Energy Types

Some scientists state that there are only two types of energy potential and kinetic.  Potential energy is stored energy.  Kinetic energy is energy resulting from motion.  Many forms of energy exist within these two types: mechanical, electrical, thermal, nuclear, wind, chemical, water, geothermal, wave, light, and sound.  

Energy Transfer/conversion
Energy can be converted or transferred from one form to another.  The Law of Conservation of Energy from physics says that the total energy in a closed system is constant over time.  Most forms of energy can be converted from one form to another with a high degree of efficiency.  The exception to the rule is thermal energy: all of the energy in the universe may one day be converted to thermal energy which slowly cools until a very cold equilibrium is reached.   Conversion of thermal energy is limited by the second law of thermodynamics.  A result of this law is that energy cannot be created or destroyed.  It can only be changed from one state to another.  Examples where this change in state occurs are:

1) Hydroelectric dams: Dammed water (potential), moves through turbines and turns them (kinetic) which causes a generator to create electricity (electrical).

2) Electric lamp: Electricity (electrical) makes a light bulb light up (heat and light)

3) Microphone: Sound energy converted into electricity.

4) Fossil Fuel power plant: Fossil fuels (potential) are burned (thermal) to heat water which in turn moves turbines (kinetic) to create electricity (electrical).

5) Friction: Kinetic energy is turned into thermal energy.

6) Solar cells: Light energy is turned into electricity (electrical)

This list is far from exhaustive but should point out the many different ways that energy can be transformed.  

Energy Costs

The cost of energy is more than the price that you pay for the electricity, gasoline, natural gas, etc. that you use.  The financial costs of these items are paid everyday and vary depending on the location where the energy was purchased and the time of year.  The use of energy has hidden costs associated with it such as climate and environmental impact.

Energy Efficiency

Energy efficiency is defined as the process of using less energy to provide the same level of service.  Creating more efficient products such as higher mileage cars, florescent light bulbs, high efficiency furnace and AC units, or appliances can do this.  It can be caused by better insulation or building design.  

Energy Conservation

Energy conservation is the effort to reduce the consumption of energy.  The goal of conservation is to preserve finite resources and reduce pollution.  It can be accomplished by creating more efficient related energy products or simply by creating habits that utilize less energy such as turning off the lights or carpooling.
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