Course:
02.461
Physical Science Applications in Agriculture

Unit 8:
DC Electrical Systems and Electronics in Agricultural Equipment
Lesson 2:
Voltage and Current Sources

QCC:
 175, 180, 184
Objectives: 

1. 
Describe the characteristics of voltage and the factors that influence voltage levels.

2. 
Describe the characteristics of batteries (rechargeable and non-rechargeable).

3. 
Demonstrate how voltage is created and regulated in a DC system.
Teaching Time:

2 Hours
References:

Buriak, Philip & Edward W. Osborne. Physical Science Applications in Agriculture. 
Interstate Publishers, Inc. Danville, IL 1996.
Electricity Fundamental Concepts and Applications.  Delmar Publishers, Albany, 
NY.
Mechanical Technology in Agriculture.  Interstate Publishers, Inc.  Danville, IL 1996
Materials and Equipment:

Copper rod

Zinc rod

Sulfuric acid

Water

Conductor (aluminum strip)

Ammeter

Light bulb

Teaching Procedure

Introduction and Mental Set

Electricity affects us every day of our lives.  Our homes, offices, schools and farms are all dependent upon this man-made miracle that we cannot see.  In order to utilize electricity we must understand how to control, regulate and create an electrical source.  

(Activity).  Connect a light bulb to a homemade battery (described in #6 of discussion) and show class how it lights.  Tell class what you used to make the battery and ask why the bulb lit.  (Let the students guess this is a battery).  
(Activity) Connect a light bulb to a small battery with an excessively long wire.  Ask students to take note on how bright it shines (should be dim).  Reconnect the bulb with a very short piece of wire and observe the difference (should be brighter).  This is because of a loss of voltage in the long wire.

Discussion

1.  
What is voltage?  The force or flow of electricity or electrons.  Voltage pressure is similar to water pressure.

2. 
Factors that influence voltage are:

A.
distance current must cover

B.
reactiveness of solution and metals

C.
diameter of wire 

3.  
What is a battery?

A.
Made of two or more chemical cells connected together.  

B.
Each cell is composed of two dissimilar metal plates (electrodes).

C.
The electrodes are separated from each other and immersed in an electrolyte (chemical solution that contains positively and negatively charged atoms).
4.  
What are the two battery types?  

A.
Primary battery - cannot be recharged (carbon-zinc, alkaline, and mercury batteries)

B.
Secondary battery - can be recharged (lead-acid and nickel-cadmium)

C.
Batteries are named by the chemicals used to form the electrolyte solution.
5.  
How is voltage created and regulated in a DC system?

A.
Direct current (DC)- electrons flow in only one direction.  (Negative terminal to positive terminal)

B.
DC current must have a fixed polarity.  ( one terminal is always positive and the other is always negative)
6.  
Activity: Make a battery in class using a zinc rod, copper rod, and a solution of sulfuric acid and water.  Suspend the rods in the solution, (do not allow to touch each other).  Voltage can be measured by placing a conductor between the two rods and taking a measurement with an ammeter.
7.
Complete experiment 3, chapter 16 in Physical Science text.

Summary                                                                                                         

The simplest way of understanding voltage pressure and the DC system is by likening it to water pressure.  The longer a water pipe, the weaker the pressure.  This is also true with electrical current.  The measurement of the pressure produced in the pipes is voltage.  A direct current system is one way of utilizing electricity and voltage.

Evaluation

Quiz

Laboratory activity
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