ELECTRICAL CONSTRUCTION

FALL  2006
COURSE TITLE & NUMBER:
ELEC 1440
                                                                  Understanding National Electrical Code
INSTUCTOR:



Chester Mock
OFFICE:



Library – Archives Room
PHONE:



504-460-8967
LECTURE & LAB ROOM:

AST  BLD. 1-302
COURSE OBJECTIVES

1. The student will have a basic understanding of 

                                                                   atomic structure.

2. The Student will have a basic understanding of         

      magnetism.

3. The student will learn to calculate ohms law equations for volts, ohms, resistance, and watts.

4. The student will have a basic understanding of the National Electrical Code and safety on the job.

TEXT REQUIRED:
"Standard Textbook Of Electricity"  By S. Herman "National Electrical Code" (Latest Edition) By National Fire Protection Association

“Understanding the National Electrical Code,” latest edition by Michael Holt
SUPPLIES REQUIRED:

Safety glasses/goggles, padlock, pocket calculator, 

loose leaf binder, #2 pencils, notebook, tools on 

attached list.

COURSE DESCRIPTION:

This is a Service Learning course, which includes 

the following:  lectures, discussions, labs, and study 

schedules so that the student becomes competent 

in the knowledge of electrical resistive load theory in        

 DC and AC circuits.

This is a 16-week course with a tentative schedule as            follows:

Week one consists of the following:

A. Introduction to the course

B. Review of the Syllabus

C. Personal introductions and general discussion

D. An overview or the mechanical side of electrical construction with definition of terms and explanation of types of screws such as machine, sheet metal, wood, dry wall etc.

Objective:

To prepare the student for a practical course in Electrical Construction that contains both hands on and lecture.

Week two, three and four consist of the following:

A. Introduction to the National Electrical Code as outlined by “Understanding The National Electrical Code”.

B. Definitions of terms as used by the NEC.

C. An in depth study of table 310-16 thru 19 to be used in the selection of the proper size conductor for circuit installation as determined by temperature and number of conductors. (Normal building wire 600volts and less)

D. An in depth  study of table 310-15 B-2-a to be used in the de-rating of conductor ampacity as determined by the number of conductors in a raceway.

E. An in depth study of table 310-13 to be used in the selection of proper insulation type to be used as determined by temperature, environmental condition and purpose.

F. An in depth study of “ Fixture”  wire insulations and ampacities as noted in table 402-3 and 402-5 to be used in the installation of fixture circuit wiring.

G. An in depth study of  Chapter 9 Appendix C. Table used to determine conduit and tubing fill for conductors and fixture wire of the same size.

H. An in depth study of Article 250,  Grounding.

I. An in depth study of Wiring Materials and Methods.

J. and securing .

K. An extended period of time is devoted to locating various code rules, articles and sections. An in depth study of  “CONDUITS AND OTHER RACEWAYS” with an emphasis on cutting , bending  

Objective:

To prepare the student for the National Electrical Code test by committing to memory the chapters,  most common  articles and teaching them to experience locating given rules, and  solving problems.

Week five consist of the following:

A. General Safety Rules

B. Effects of Electric Current on the Body

C. On the Job

D. Protective Clothing

E. Ladders and Scaffolds

F. Fires

G. Ground Fault Circuit Interrupters

H. Grounding

Objective:

To impress the student with the importance of safety and ensure that he is able to do the following:

A. State basic safety rules.

B. Describe the effects of electric current on the body.

C. Discuss the origin and responsibility of OSHA

D. Discuss Material Safety Data Sheets.

E. Discuss lock out tag out procedures.

F. Discuss types of protective Clothing.

G. Discuss how to properly place a straight ladder against a structure.

H. Discuss different types of scaffolds.

I. Discuss classes of fires.

J. Discuss ground fault circuit interrupters.

K. Discuss the importance of grounding.

Week six consist of the following:


A STUDY OF ATOMIC STRUCTURE

A. Early History of Electricity

B. Atoms

C. The law of charges

D. Centripetal Force

E. Electron Orbit

F. Valence Electrons

G. Electron Flow

H. Insulators

I. Semiconductors

J. Molecules

K. Methods of producing Electricity

L. Electrical Effects

Objective:

To teach the student to do the following:

A. List the three principal parts of an atom and their charge.

B. State the law of charges

C. Discuss Centripetal force.

D. Discuss the difference between insulators and conductors.

ELECTRICAL QUANTITIES AND OHMS LAW

A. The Coulomb

B. The Ampere

C. The Electron Theory

D. The Conventional Current Theory

E. Speed of  Current

F. Basic Electric Circuits

G. The Volt

H. The Ohm 

I. The Watt

J. Other Measures of Power

K. Ohm’s Law

L. Metric Prefixes

Objective:

To teach the student the following:

A. Define a Coulomb

B. Define an Ampere

C. Define a Volt

D. Define an Ohm

E. Define a Watt

F. Compute different electrical values using ohms law

G. Discuss different types of electrical circuits.

H. Select the proper Ohm’s Law formula from a chart for a given problem.

Week seven consist of the following:


STATIC ELECTRICITY

A. Static Electricity

B. Charging an Object

C. The Electroscope

D. Static Electricity in Nature

E. Nuisance Static Charges

F. Useful Static Charges

Objective:

To teach the student to do the following:

A. Discuss the nature of static electricity.

B. Use an  Electroscope to determine unknown charges.

C. Discuss lightning  protection.

D. List nuisance charges of static electricity.

E. List useful charges of electricity.

MAGNETISM

A. The Earth is a Magnet

B. Permanent Magnets

C. The Electron Theory of Magnetism

D. Magnetic Material

E. Magnetic Lines of Force

F. Electromagnets

G. Magnetic Measurement

H. Magnetic Polarity

I. Demagnetizing

J. Magnetic Devices

Objective:

To teach the student to do the following:

A. Discuss the properties of permanent magnets

B. Discuss the difference between the axis poles of the earth and the magnetic poles of the earth.

C. Discuss the operation of electromagnets.

D. Determine the polarity of an electromagnet when the direction of current is known.

E. Discuss the different systems used to measure magnetism.

F. Define terms used to describe magnetism and magnetic quantities.

Week eight consist of the following:


RESISTORS

A. Uses of Resistors

B. Fixed Resistors

C. Color Code

D. Standard Resistance Values of Fixed Resistors

E. Power Ratings

F. Variable Resistors

G. Schematic Symbols

Objective:

To teach the student to do the following:

A. List the major types of  fixed resistors.

B. Determine the resistance of a resistor using the color code

C. Determine if a resistor is operating with in its power rating.

D. Connect a variable resistor for use as a potentiometer.

SERIES CIRCUITS

A. Series Circuits

B. Voltage Drops in a Series Circuit

C. Resistance in a Series Circuit

D. Calculating Series Circuit Values

E. Solving Circuits

F. Voltage Dividers

G. The General Voltage Divider Formula

H. Voltage Polarity

I. Using Ground as a Reference

Objective:

To teach the student to do the following:

A. Discuss the properties of series circuits.

B. List three rules for solving electrical values of series circuits.

C. Compute values of voltage, current, resistance, and power for series circuits.

D. Compute the values of voltage drop in a series circuit using the voltage formula.

Week nine consist of the following:


PARALLEL  CIRCUITS

A. Parallel Circuit Values

B.  Parallel Formulas

Objective:

To teach the student to do the following:

A. Discuss the characteristics of parallel circuits

B. State three rules for solving electrical values of parallel circuits.

C. Solve the missing values in a parallel circuit using the three rules and ohm’s law.

D. Discuss the operation of a current divider circuit.

E. Calculate current values using the current divider formula.

COMBINATION CIRCUITS

A. Combination Circuits

B. Solving Combination Circuits

C. Simplifying the Circuit

D. Other Electrical Laws

Objective:

To teach the student to do the following:

A. Define a combination circuit

B. List the rules for parallel circuits

C. List the rules for series circuits

D. Solve combination circuits using the rules for parallel circuits and the rules for series circuits and ohm’s law

Week ten and eleven consist of the following;

A. Hands on practical experience.

B. Practicing proper wire stripping.

C. Making proper wire taps.

D. Installation fluorescent ballast

E. Installation of switches and receptacles.

F. Conduit bending.

a. One 90 degree stub 10”

b. One 38” back to back bend

c. One 10” offset at 30 degrees

d. One 3 point 4” saddle

e. One 5” 4 point saddle

G. Introduction to lamps and bases.

a. Candelabra

b. Bi-pin 

c. Bayonet

d. Medium

e. Standard

f. Mogul

g. Uni-pin

h. Incandescent

i. Fluorescent

j. High Pressure Sodium

k. Mercury Vapor

l. Metal Halide

Objective:

To give the student an opportunity for practical hands on experience in some basic areas.

Week twelve consist of the following:


MEASURING  INSTRUMENTS

A. Analog Meters

B. The Voltmeter

C. Multirange Voltmeters

D. Reading a Meter

E. The Ammeter

F. Ammeter Shunts

G. Multirange Ammeters

H. The Ayrton Shunt

I. AC - Ammeters

J. Clamp-on Ammeters

K. DC-AC Clamp-on Ammeters

L. The Ohmmeters

M. Shunt-type Ohmmeters

N.  Digital Meters

O. The Low-Impedance Voltage Tester

P. The Oscilloscope

Q. The Wattmeter

R. Recording Meters

S. Bridge Circuits

Objective:

To teach the student to do the following:

A. Discuss the operation of  a d’Arsonval meter movement.

B. Discuss the operation of a moving-iron type of movement

C. Connect a voltmeter to a circuit

D. Connect and read an analog multimeter.

E. Connect an ammeter to a circuit.

F. Measure resistance using an ohmmeter.

G. Interpret waveforms shown on the display of an ocilliscope.

H. Connect a wattmeter into a circuit.

Week thirteen consist of the following:

A. Using the NEC Charts

B. Factors that Determine Ampacity

C. Correction Factors

D. Computing Conductor Sizes and Resistance

E. Computing Voltage Drop

F. Parallel Conductors.

G. Testing Wire Installations

Objective:

To teach the student to do the following:

A. Select conductor from the proper wire table

B. Discuss the different wire insulation.

C. Determine insulation characteristics

D. Use correction factors to determine the proper ampacity rating of conductors.

E. Determine the resistance of long lengths of conductor.

F. Determine the proper wire size for loads located long distances from the power source.

G. List the requirements for using parallel conductors.

H. Discuss the use of a MEGGER for testing insulation.

Week fourteen consist of the following:



CONDUCTION IN LIQUIDS AND GASES

A. The Ionization Process: Magnesium and Chlorine

B. Other Types of Ions

C. Electroplating

D. Electrolysis

E. Conduction in Gases

F. Ionization in Nature

Objective:

To teach the student to do the following:

A. Define positive and negative ions.

B. Discuss electrical conduction in a gas.

C. Discuss electrical conduction in a liquid.

D. Discuss several processes that occur as a result of ionization.

Week fifteen consist of the following:

A. History of the Battery

B. Cells

C. Cell Voltage

D. Primary Cell

E. Secondary Cells: Lead Acid Batteries

F. Other Secondary Cells

G. Series and Parallel Battery Connections

H. Other small sources of Electricity.

Objective:

To teach the student to do the following:

A. Discuss the differences between primary and secondary cells.

B. List voltages for different types of cells.

C. Discuss different types of primary cells

D. Construct a cell from simple materials.

E. Discuss different types of secondary cells.

F. Connect batteries in series and parallel to obtain desired voltage and ampere hour (A-hr) rating.

G. Discuss the operation of solar cells.

H. Connect solar cells in series or parallel to produce the desired output voltage and current capacity.

I. Discuss the operation of thermocouples.

J. Discuss the piezoelectric effect.

Week sixteen consist of the following:



MAGNETIC INDUCTION

A. Electromagnetic Induction

B. Fleming’s Left-Hand Generator Rule

C. Moving Magnetic Fields

D. Determining the Amount of  Induced Voltage

E. Lenz’s Law

F. Rise Time of Current in an Inductor

G. The Exponential Curve

H. Inductance

I. R-L Time Constants

J. Induced Voltage Spikes

Objective:

To teach the student to do the following:

A. Discuss electromagnetic induction

B. List factor that determine the amount and polarity of an induced voltage

C. Discuss Lenz’s Law

D. Discuss an exponential curve.

E. List devices used to help prevent induced voltage spikes. 

COURSE REQUIREMENTS:

The student must display an adequate understanding 

of the material presented by achieving a total 

combined passing score in the following areas:

1. Tests at varying times throughout the semester,

2. Final exam,

3. Participation 10%,

4. Safety instruction, and

5. Lab work.

BEHAVIOR:



Students may be warned, asked to leave class, or 

referred to the Dean of Student Affairs for 

disciplinary action, depending on the nature of the 

disturbance.

ATTENDANCE:


Sign-in sheets and roll will be used to count 

attendance.  Mandatory drop after 20% absence of 

total course hours.

TYPES OF ASSESMENT &

A
=
90 – 100%

GRADING:



B
=
90 – 89%






C
=
70 – 79%






D
=
65 – 69%







F
=
64 - Below
