Course:
02.461
Physical Science Applications in Agriculture

Unit 8:
DC Electrical Systems and Electronics in Agricultural Equipment
Lesson 3:
Magnetic Circuits, Inductance, Electrostatics and Capacitance

QCC:
175, 180, 184
Objectives: 

1. 
Define basic terms associated with electronic circuits such as inductance, impedance, and capacitance.

2. 
Demonstrate how a magnetic field creates electricity.

3. 
Measure impedence, inductance, and capacitance in a DC system.

Teaching Time:

3 Hours
References:

Electricity Fundamental Concepts and Applications.  Delmar Publishers, Albany, 
NY.
Johnson, Donald M.; Harper, Joe; Lawyer, David E. & Buriak, Philip. Mechanical 
Technology in Agriculture. Interstate Publishers, Inc. Danville, IL. 
ISBN: 0-8134-3017-8.
Materials and Equipment:

DC circuit components, digital metal capable of measuring ohms, Farads, and Henrys

Teaching Procedure

Introduction and Mental Set

Bring a small gas engine into the classroom and have a student start it up!  Why did it start?  Answers will vary.  Focus on the response that infers an electrical current.  Where did the electrical charge originate?  Answers again will vary.  How did the flywheel produce the electrical charge?   Two magnets rotating created the electrical field that was transferred eventually to the spark plug wire, through the spark plug, into the engine cylinder...

Discussion

1.
What is capacitance?

A.
the measure of the ability to store an electrical charge

B.
the basic unit of measurement is the farad (F)

C.
the capacitors used in electronics are much smaller than 1 F, therefore most capacitors are rated in either:

· microfarads (uF) =  .000001 F 

· picofarad (pF) = .000000000001 F
2.
What is inductance?

A.
the opposition to any charge (increase of decrease) in current flow in a circuit.

B.
the unit of measurement for inductance is the Henry (H).

C.
one Henry is the inductance required in a circuit to induce one volt in a coil when the current changes its rate of flow by one ampere per second.

D.
the Henry is too large a unit for practical electronic work so the millihenry (mH) is used.

E.
1 mH = .001 H
3.  
What is impedance?  
The total opposition to current flow in a circuit. 

4.
Make use of electricity text to outline terms listed about plus other appropriate terms.  Make use of illustrations and pictures in text and other available sources.
5.
Develop lab sheets and set up circuits where impedance, inductance, and capacitance in a DC circuit can be measured and recorded by students.

Summary                                                                                                            

Have students research agricultural applications where the above information and measurements would need to be performed.
Evaluation

Written quiz

Laboratory activity sheet
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