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Basic Electricity  

For an electrical component to function, it must meet certain essential requirements: a 
potential diƯerence, a conductive path with a flow of electrons, and a load or resistance. 

Potential DiƯerence: The potential diƯerence, or 
voltage, represents the electrical potential 
disparity between two points. It indicates the 
force with which electrons are driven from one 
point to another and is measured in volts. 

Conductive Path: In electricity, a path for 
electrical flow is commonly known as a 
conductor. An electrical conductor is a material 
that enables the passage of electricity by allowing 
free electrons to move easily between atoms 
when voltage is applied. Metals are often 
excellent conductors due to the presence of free 
electrons in their outer atomic structure. 
Materials like silver, gold, copper, and steel are 
considered optimal conductors and are 
commonly found in automotive systems. 

Resistance and Load: Resistance is the 
opposition to the flow of electrons, measured in 
ohms, while a load is the power required to 
perform work, measured in watts. An 
understanding of Ohm's Law helps to clarify this 
relationship.  

Resistance in an electrical circuit is the 
opposition to the current flow. This opposition is 
determined by factors such as the material's 
properties, length, cross-sectional area, and 
temperature. When resistance is high, current 
flow is limited. Conversely, when resistance is low, current flow is increased. For instance, 
in appliances like toasters and incandescent light bulbs, high resistance in small coils or 
thin filaments causes the current to struggle and generate heat, resulting in the desired 
outcome –toasting bread or producing light. 
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Ohm's Law: Ohm’s law defines the connection between electric current and potential 
diƯerence. In most conductors, the current flowing is directly proportional to the applied 
voltage. This relationship is mathematically expressed as V=IR, where volts equals current 
multiplied by resistance. 

 

In a 12-volt system, a light bulb with a resistance of 
6.5 ohms will draw approximately 1.8 amps of 
current. This calculation is based on Ohm's Law, 
which states that current (I) equals voltage (V) 
divided by resistance (R), or I = V/R. Therefore, with a 
voltage of 12 volts and a resistance of 6.5 ohms, the 
current drawn by the circuit would be calculated as 
12 / 6.5 = 1.8 amps. 

 

 

 

 

There’s two electrical theories are commonly used: Conventional Current and Electron 
Flow. For this article, we will operate under the assumption that the direction of the current 
flow does not impact the current behavior. 

Conventional Current: Conventional Current 
theory is current flows out of the positive 
terminal, travels through the circuit, and 
eventually returns to the negative terminal of the 
source. This convention was established during 
the early days of electricity discovery, although it 
has since been proven incorrect. 
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Electron Flow: Electron Flow theory accurately 
describes the movement of electrons in a circuit. 
Electrons flow out of the negative terminal, traverse 
the circuit, and ultimately enter the positive terminal 
of the source. 

 

 

 

 

 

 

DC Voltage: DC voltage short for Direct Current Voltage, refers to voltage with a consistent 
polarity that drives current in a single direction through a circuit. This type of voltage can 
either be constant, where the voltage and polarity remain the same, or variable, where the 
voltage changes over time while the polarity stays constant. DC voltage is typically sourced 
from a cell, battery, or DC generator, among others. Due to its unchanging polarity, DC 
voltage has a frequency of zero. 

 

 

Application in Automotive Systems: In the automotive context, a potential diƯerence is a 
DC voltage battery, with electrical wires and the metal body/frame serving as conductors. A 
load can take the form of relays, light bulbs, electrical motors, or coils within the vehicle's 
electrical system. 

 

Electrical Safety: Proper wire size, secure connections, and correctly sized fuses are 
essential for ensuring the safety and eƯiciency of a vehicle's wiring system. Undersized 
wires, corroded connections, and oversized fuses can lead to system failure, component 
damage, and potential fire hazards. It is imperative to pay attention to these factors to 
maintain the integrity of the vehicle's wiring system. 

 


