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Abstract— Until the 1960s, automobiles used DC dynamo 

generators with commutators, but it becomes difficult for 

dynamo when high voltage bulbs and other peripherals gets 

introduced in vehicle. So to overcome this problem a new 

device called “Alternator” came into existence. This was 

encouraged by the increasing electrical power required for 

vehicles. Initially alternators were used in military purposes 

during WWII. In this paper author discuss about the 

importance of alternator and its process of recharging the 

battery at any rpm due to the availability of affordable 

silicon diode rectifiers and why alternators were used 

instead of dyanamo. 
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I. INTRODUCTION 

In 1960 Chrysler Corporation was the first automobile 

company to introduce alternators in vehicles which was then 

followed by Ford and General Motors. An alternator is a 

generator of electric power in a car and is a major 

component of vehicle's charging system. Whenever engine 

is running, the alternator charges the battery and supplies 

additional electric power for the vehicle's electrical systems. 

An alternator is attached to the engine and is driven by a 

drive belt (also known as a serpentine belt). An alternator is 

a maintenance-free unit. When alternator fails the vehicle 

can work for short period of time on battery power, but will 

die as soon as the battery charge is depleted.  

An alternator is the preferred option in an 

automotive role as the current can be varied as required, by 

varying the strength of the magnetic field of the spinning 

electromagnet. A generator is dependent on it's rotational 

speed and will always output the same current at a given 

rpm. Thus alternator is required to charge the battery by 

using the help of mechanical operation of engine into 

electrical energy for charging the battery. 

II. WORKING AN DIAGRAM 

The block diagram of alternator is given below: 

 
Fig. 1: a Block Diagram of Alternator 

Alternators are workhouse of power generation 

industry. It is called as synchronous generator. In alternator 

electricity is produced by electromagnetic induction. The 

induced magnetic field should rotate either in the direction 

of coil or coil should rotate in the direction of magnetic 

field. Salient pole rotor and amateur coil are the main 

components in alternator, in alternator rotor rotates which 

produces rotating magnetic flux and amateur remains 

stationary and the magnetic flux induces electricity in 

amateur coil. This AC electricity produced then converted 

into DC by the commutator and brushes. Nowadays modern 

trucks Lundell alternators are used. It is a wound-field three-

phase synchronous generator containing an internal three-

phase diode rectifier and voltage regulator. 

A. Compact Alternator 

 
Fig. 1: b Compact Alternator 

Compact alternators are also designed in modern vehicles 

which are similar to designs of previous alternators layout 

the only difference is that it contains a better cooling system 

than the previous ones The casing has distinctive radial vent 

slots at each end which is enclosed with fans. The stator 

windings contains a dense central band where iron core and 

copper windings are tightly packed which creates closer 

core spacing which improves the magnetic efficiency. The 

noise produced by the enclosed fans is less generally at high 

machine speed. Hydrogen cooling system played an 

important and efficient role in modern alternators.   

III. ALTERNATOR VS GENERATOR 

Alternator and Generator both have same function of 

producing electricity by mechanical energy but they differ 

by following factors 

 In generator the armature spins which limits the rpm of 

generator and it can without damaging itself. 

Meanwhile   in alternator the armature remains 

stationary and the magnetic field around it rotates which 

solves the problem of high rpm. 

 Alternator is lighter compared to generator and 

alternator also have the ability to charge the battery at 

idle or low rpm. 

 Alternators are easy to repair as compared to generator. 

An modern alternator can run up to eighty to one 

hundred thousand miles with little maintenance. 
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IV. TYPES OF ALTERNATOR 

A. One wire alternator 

 
Fig. 1: c One Wire Alternator 

Alternators that have one positive wire connected to the 

alternator has the ground connected to its case. These 

alternators are provided with separate ground terminals to 

battery and alternators. As shown in the figure one terminal 

of alternator and battery are connected to each other with 

help of jumper wire. 

B. Two wire alternator 

 
Fig. 2: a Two Wire Alternator 

Alternators that have two wires connected to them are self 

excite. The two wires connected to the alternators are the 

positive and negative cables. Similarly like a one wire 

alternator one terminal of alternator and battery are 

connected to each other with help of jumper wire. 

C. Three wire alternator 

 
Fig. 2: b Three Wire Alternator 

Alternators that have three wires connected to them could be 

ignition excite or self-excite with remote voltage sense or 

lamp. 

 

V. ADVANTAGES OF ALTERNATOR OVER DYNAMO  

The function of alternators and dynamo is similar that is 

they both are used to produce direct current to recharge the 

battery. There are several advantages of alternator over 

dynamo they are lighter, cheaper and more rugged. The 

brushes in an alternator carry only excitation current, a small 

fraction of the current carried by the brushes of a DC 

generator, which carry the generator's entire output. A set of 

rectifiers is required to convert AC to DC. Alternators can 

operate at different RPM, and this variation in RPM does 

not contains any problem as alternating current gets rectified 

by direct current through rectifiers. 

On other hand as the number of components are 

increasing in automotives the current required for sensors, 

dashboard etc are also more so in dynamo as load gets added 

it can give handle a limited number of components an if 

number of components exceeds it may leads to overheating 

or burning of dynamo takes place but it is not similar in 

alternator as it is dependent on the generation of rpm and to 

avoid overheating it is provided with the casing that has a 

distinctive radial vent slots at each end with a fan. 

Nowadays modern alternators consists of hydrogen cooling. 

VI. APPLICATIONS 

 Used in diesel engine train to provide electricity for 

traction motors. 

 Used in yacht as marine alternators to conserve power 

and are designed as explosion proof. 

 It is used in radio alternator as a high frequency 

alternator of the variable reluctance type commercially 

to radio transmission in the low frequency radio bands. 

VII. FUTURE SCOPE 

As there is a growth in population there has been increase in 

demands for the installation of new electronic devices in 

vehicles essential for the development of automotives. 

Future technologies may include use of alternator in electric 

cars or invention of new technologies in form of 

regenerative braking which can be useful for the 

conservation of energy and needful for the greener future. 

VIII. CONCLUSION 

Alternator is one of the most important components in car if 

alternator fails this would lead discharge of battery which 

causes dim lights and weak electronics. Alternator is 

efficient for charging the battery at any RPM. Thus by 

further development and its more usage in future it can be 

very beneficial for conservation of energy and countries 

economy. 

REFERENCES 

[1] Bosch & 3rd, pp. 771–772- Applications 

[2] http://auto.howstuffworks.com- Types of Alternator 



Alternators in Automobiles 

 (IJSRD/Vol. 5/Issue 08/2017/185) 

 

 All rights reserved by www.ijsrd.com 692 

[3] http://www.samarins.com- Applications 

[4] https://www.howacarworks.com- Charging System 

[5] Iskra Avtoelectrika d.d- Internal Components of 

Alernator. 

[6] D.M. Whaley, W.L. Soong and N. Ertugrul 

“EXTRACTING MORE POWER FROM THE 

LUNDELL CAR ALTERNATOR” Australian 

Universities Power Engineering Conference (AUPEC 

2004)-26-29 September 2004, Brisbane, Australia 

[7] G. Pellegrino, A. Vagati, P. Guglielmi “Welcome to the 

Modern Age....Alternators” vol 59, No 2, February 

2012 

http://www.samarins.com-/

