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Alternating Current and Direct Current

 

Direct Current 

This is a Current or Voltage which has a constant polarity. That is, either a positive or negative 

value. 
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Alternating Current 

This is a Current or Voltage which has alternating polarity. It will have both positive and 

negative value in any one cycle. AC electricity mimics the mathematical sine wave as shown 

below: 

 

Thus a typical AC voltage or current looks like this when analyzed with an oscilloscope: 
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Most students of electricity begin their study with what is known as direct current (DC), which 

is electricity flowing in a constant direction, and/or possessing a voltage with constant polarity. 

DC is the kind of electricity made by a battery (with definite positive and negative terminals), or 

the kind of charge generated by rubbing certain types of materials against each other.  

As useful and as easy to understand as DC is, it is not the only “kind” of electricity in use. 

Certain sources of electricity (most notably, rotary electro-mechanical generators) naturally 

produce voltages alternating from a positive state to a negative state (polarity) over time. Either 

as a voltage switching polarity or as a current switching direction back and forth, this “kind” of 

electricity is known as Alternating Current (AC). The diagram below shows how current flows in 

an AC circuit: 

 

Direct vs alternating current 

Whereas the familiar battery symbol is used as a generic symbol for any DC voltage source, the 

circle with the wavy line inside is the generic symbol for any AC voltage source.  

One might wonder why anyone would bother with such a thing as AC. It is true that in some 

cases AC holds no practical advantage over DC. In applications where electricity is used to 

dissipate energy in the form of heat, the polarity or direction of current is irrelevant, so long as 

there is enough voltage and current to the load to produce the desired heat (power dissipation).  

However, with AC it is possible to build electric generators, motors and power distribution 

systems that are far more efficient than DC, and so we find AC used predominately across the 

world in high power applications. 
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AC vs. DC 
 

Advantage Disadvantage  

Alternating Current 1. Simpler  to transmit since generators 
at the power plants produce AC 
Voltage and currents 
 

2. Greater power can be generated 
using turbines 
 

3. Can be transmitted over long 
distances easily 
 

4. Readily Scalable to any desired 
voltage 
 

5. Power can flow it two directions 
(Positive and negative) and a number 
of different phases (2-phase, 3-phase) 
 

1. More dangerous to transmit than 
DC. Requires transformers and 
substations. 
 

2. Causes electromagnetic 
interference 
 

can you think of more? 

Direct Current 1.  Reactance. 
DC system does not introduce a 
reactance in the line. 
 

2. Power 
In DC system, the power is just the 
real component. 
 

3.  Frequency 
In DC system, the frequency is zero, 
thus no frequency variation to 
monitor.  
 

4. Analysis 
Analysis of AC system always involved 
complex numbers, while DC is only a 
real number, thus simplifying the 
analysis. 
 

5. NO skin effect. 
A DC system has no skin effect so we 
can utilize entire cross section area of 
line conductor. 
 
 
 

1. Unable to scale voltages and 
currents efficiently. 
 

2. Large amounts of power is lost 
due to the resistivity of the wire in 
long distance DC transmission 
 

can you think of more? 
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AC transmission from Power plant to Home 
 

 

Could you explain the above diagram? 

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________ 

 

The main advantage offered by using alternating current is that it is easy to achieve the transmission of 

large amounts of power over very long distances and to do it much more cheaply than by using direct 

current.  

The most efficient way to transmit energy by wire is to make it low current and high voltage. AC voltage 

can be transformed very easily with transformers (called stepping-up and stepping-down), and 

transformers only work with AC.  

 

Powerplants produce AC by default, so it would take additional effort to convert it to DC.  It is much 

easier and cheaper to convert AC to DC than to convert DC to AC. 

 


