Electric Current

Putting “Electric Current” in Recognizable terms: Electric current is the flow of electric charge from one location to another. This flow of charge is usually electrons, but it can actually be any charge that is in motion. It is measured in amperes, “A”, which is the flow of 1 Coulomb of charge per second (6.24 x 1018 electrons = 1 Coulomb).

Putting “Electric Current” in Conceptual terms: The amount of electric current or flow of charged particles depends on several key variables: voltage (potential difference), conducting material, and temperature.  If electrical current was compared to water flowing through a pipe, voltage would be comparable to pressure.  Water will flow from high to low pressure more rapidly in instances where the pressure difference is greater.  Charge flows similarly from high to low potential energy more rapidly if there is a greater potential difference or voltage. Once again if comparing water flowing through a pipe, conducting material would be comparable to the size/length of the pipe. Water flows readily through a large, short pipe as it creates less resistance or friction.  Charge will flow readily, as well, if the conducting material is thicker and shorter due to less resistance. In addition, resistance of a conducting material varies with the type of conducting material. Some will allow electrical charge to flow freer than others. Finally, a decrease in temperature in a conducting material creates a decrease in resistance increasing the flow of electrical charge.  The resistance decreases due to the atoms becoming more fixed in place making it easier to allow the charge to pass from one atom to another.

Putting “Electric Current” in Mathematical terms: Resistance is the loss of energy by an electric current. The direct current resistance of a conducting material can be calculated by the formula 
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where “R” is the resistance in Ohms, “l” is the length of the material in meters, “A” is the cross sectional area of the material in square meters, and “
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” is the electrical resistivity measured in ohm-meters and is specific to each conducting material. Resistance can also be calculated using the formula
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 where “I” is the current in amperes and “V” is the potential difference in volts and “R” the resistance of the material measured in Ohms.   Within transformers ideally the ratio of voltage change to the change in the number of turns in the conducting wire is equal:   where “V” is voltage, “N” number of turns, “p” for primary, and “s” for secondary. 

Putting “Electric Current” in Process terms:  Electric current can be controlled by creating a closed or open circuit. A circuit is a path made of conducting material.  It generally begins with an electrical source such as a battery, a positive terminal, and wire which runs to a negative terminal. If the path is disconnected, the circuit becomes “open” and no electrical charge can flow.  It will flow again once the circuit becomes “closed”. For instance, a light switch when flipped can close the circuit and charges are allowed to flow through the circuit and the light, but flipped again and the path is broken turning off the light. Sometimes the amount of energy that flows through a circuit needs to be limited or controlled. Often a resistor is inserted into the circuit. It is a device that limits the flow of electricity. Transformers can be used with alternating current to either step down or step up voltage levels and the associated currents using coils of conducting wire.  There are two coils called the primary and the secondary which can be woven together or joined by an iron core. When alternating current is applied to the primary (input), an alternating current is created in the secondary (output). The changing magnetic field created in the primary will induce an alternating current in the secondary. The change in voltage and current from the primary to the secondary depends on the ratio of the number of turns of wire in the primary to that in the secondary coil. Voltage is directly related to the ratio of turns and current is inversely related to the ratio of turns. If there are more turns in the secondary than the primary, the voltage will go up and the current will go down, if there are fewer turns in the secondary the voltage goes down and current goes up.
Putting “Electric Current” in Applicable terms:  Electric current or electricity is an essential part of our modern lives. The applications of electric current are widespread and ever increasing as society becomes more dependent on its technology.
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