Watt’s Law

You should recall that energy is the ability to do work. Electric companies sell electricity, and the amount charged each account depends on the amount of energy used each month. The amount of electricity used is more than just a measure of the current or voltage because these values constantly change dependent upon the activated equipment and appliances within the home. Electrical energy is measured by the power company through the use of a kilowatt-hour meter.

In order to understand how the Watt measures electrical energy, it is important to know what energy is! Energy is the ability to do work. To do work, two requirements must be met. There must be force acting on an object, and that force must move the object some distance. To calculate the amount of work, multiply the amount of force and the distance the object moves. In the metric system the result is defined by a unit known as a joule. One Newton of force moving an object one meter is equal to one joule.

Electrons can have potential energy stored in them. As an example, the electrons on the negative side of a battery have potential energy.  Electrons can also have kinetic energy because they are in constant motion around the nucleus of an atom. Voltage pushes electrons through a circuit. Coulombs is the unit often used to define the number of electrons or electrical charge at a given point. 6.24 X [image: image2.png]1018



 electrons flowing past a given point in one second is equal to one ampere. In a series circuit containing a one ohm resistor and a one volt battery, the amount of work each second would equal one joule.

Power is the rate of doing work. If something uses energy at the rate of one joule per second, the power would be one watt.  The unit watt is named in honor of the scientist and inventor known as James Watt. He was the same inventor that first produced the steam engine. A watt is a relatively small unit of measure, so power companies often use kilowatt (1000 watts) or megawatt (1 million watts) to measure energy and power output and utilization. A coulomb of electrons per second provides the definition of one ampere and the watt is a measure in terms of current and voltage. Current and voltage are relatively easy to measure and power is easy to calculate.
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Where P is power in watts, I is current in amperes, and E is the voltage drop in the circuit or component. The power circle provides a way to solve the basic power equation.  Simply cover the quantity that you want to calculate and the other two sections will tell you how to calculate that quantity. {P = I*E, I = [image: image5.png]7| O
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