Course:
02.461
Physical Science Applications in Agriculture

Unit 5:
Energy and Power Systems
Lesson 9:
Electric Motors as a Power Source 

QCC:
175, 180, 184
Objectives: 

1. 
Describe the principles of operation of an electric motor.

2. 
Identify the components of an electric motor.

3. 
Classify electric motors by type .

4. 
Compare the efficiency of an electrical motor to other type of power sources.

5. 
Illustrate the safety features of an electric motor.

6. 
Demonstrate current draw of an electric motor.

Teaching Time: 
3 Hours
References:

The World Book Encyclopedia Vol. 6 1983

Burke, Stan & T.J. Wakeman. Modern Agricultural Mechanics. 2nd Edition. Interstate Publishers, Inc. Danville, IL.  1992.
Materials and Equipment:

Stationary lab equipment and their name tags

Teaching Procedure
Introduction and Mental Set

Allow students to record information from name plates from equipment motors in the agriculture lab. Discuss what some of the information means as a way to get their interest.

Discussion
1.
What are the three principles electric motors are based upon?

A. 
When an electric current passes through a conductor, it induces magnetism around the conductor. 

· If the conductor is wound in the form of a coil, it becomes an effective bar magnet. 

· The coil is then called an electromagnet because its magnetism is caused by electricity. 

B. 
Like poles on magnets repel each other, and unlike poles attract each other. 

C. 
The direction of the current determines the polarity of an electromagnet. 

· A simple rule of thumb, called the right-hand rule, shows the relation between the direction of the current and the magnetic poles. 

· Hold a coil of wire in your right hand with the fingers pointing with the current. 

· The thumb then points toward the N pole of the coil. 

· If you know the N pole of the coil, you can use the reverse of this rule to show the direction in which the current is flowing.  

· Send a current through a coil of wire and suspend the coil between the ends of a U magnet. 

· The coil will rotate until its N pole is opposite the S pole of the magnet. 

· The coil's S pole will be opposite the N pole of the magnet. 

· This is the basic principle on which the electric motor works.

2.  
If a used direct current motor is available it is suggested that the motor be taken apart and the following parts identified. 

A.  
The parts of a direct-current motor are: 

 

$
a stationary magnet, known as the field magnet

· a coil called an armature that is free to rotate between the poles of the stationary magnet

· a device called a commutator that changes the direction of the current in the armature. The armature is mounted on a drive shaft that can be used to transmit power to other machines.

3.  
Information on types of motors taken from book titled Modern Agricultural Mechanics. pages 476 and 478.
4.  
Protecting from Overloads
A.  
Since motors use much more current to start than they do while operating, it is obvious that regular fuses and circuit breakers are not suitable protection for them.

B.  
A motor can still be used on a circuit with regular fuses if a special device is installed on the connection between the circuit and the motor. For various practical reasons, you must be sure that only the current going to the motor passes through this device and that each motor has its own device.

· You may use, for motor protection, either a time-lag

5. 
The electric motor is exceptionally well suited for farm jobs. When compared to other kinds of farm power, electric motors have many advantages:
A. 
Reasonable initial cost

B. 
Low operating cost

C. 
Long life

D. 
Easy to operate

E. 
Capable of withstanding temporary overloads

F. 
Compact construction

G. 
Safe

H. 
Little affected by hot and cold weather

I. 
Quiet

J. 
Automatic and remote control

· Any one of these items might be sufficient reason for selecting an electric motor as the source of mechanical power for certain equipment. But most assuredly, when a driving machine has all of these advantages, its application merits special consideration.

· Some motors have reset button to protect them from overloads, which is a safety feature. 

· Other motors have capacitor-start, so the motor is capable of starting heavier loads then other motors. 

· The enclosures, or housing, is most important in protecting the working parts of the motor in some locations. 

· The type of lubrication required is very important in some locations which is a safety feature on some motors. 

· Motors have build in protection in case an overload occurs of several different types for safety reasons.

6. 
To demonstrate the electrical draw of an electrical motor you need a watt meter. Connect the watt meter up according to the watt meter manual and turn on the motor. 
The watt meter will tell you the draw that the motor has on the electrical system.

Summary 
The electric motor is a machine that changes electric energy into mechanical power to perform work.  The electric motor is used for almost every purpose that requires electric power to run machinery.  Electric motors range in size from the tiny devices that operate sewing machines to the great engines in heavy locomotives.  In almost all modern factories, each machine is run by its own motor.  Even a machine that generates its own electricity must be driven by a motor.

Evaluation
Written test
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