	High School Course
	College WECM Equivalent

	Alternating Current Electronics

(ACE-TP) 125471T3 

Prerequisite: Direct Current Electronics
(DCE) 12547106 or (DCE-TP) 125471T6
	AC Circuits
CETT 1305 or CETT 1405 (or CETT 1005 CEU)

OR

	
	Alternating Current Circuits for Industrial Applications
IEIR 1304 or IEIR 1404 OR
IEIR 1203 and IEIR 1204 (or IEIR 1004 CEU)


Course Outcomes – AC Circuits
(CETT 1305/1405)

Course Description:

A study of the fundamentals of alternating current including series and parallel AC circuits, phasors, capacitive and inductive networks, transformers, and resonance.

Learning Outcomes:

Utilizing appropriate safety procedures, the student will identify and diagnose system components; repair or replace system components; perform two and four wheel alignment procedures; and perform tire service and repair. The student will demonstrate appropriate use of test equipment; identify various sources of electricity in AC circuits; analyze AC circuits using appropriate mathematical formulas; troubleshoot various AC circuits using schematic diagrams; and apply and interpret basic principles of magnetism.

	Expected Competencies

(The enhanced course must include the following competencies.)
	Check if “Yes”

	The student can:


	

	1.
	Analyze AC waveforms.
	

	2.
	Evaluate reactance and its effect on the phase relationships between voltage and current in AC circuits.
	

	3.
	Solve for voltage, current, impedance, and power distribution in series, parallel and series/parallel circuits using Ohm’s law, Kirchhoff’s law and Watt’s law.
	

	4.
	Construct circuits to verify parameters for inductors in series and parallel.
	

	5.
	Construct circuits to verify parameters for capacitors in series and parallel.
	

	6.
	Construct circuits to illustrate the use of magnetism in circuits.
	

	7.
	Construct circuits to verify exponential equations and formulas used in capacitive and inductive circuits.
	

	8.
	Construct circuits to verify charging and discharging rates for capacitive and inductive circuits.
	

	9.
	Analyze transformer circuits and characteristics.
	

	10.
	Analyze circuits at resonance.
	

	11.
	Describe basic characteristics of common filters.
	


Textbook, Hardware/Software, and Tool Recommendations: None.
Course Outcomes – Alternating Current Circuits for Industrial Applications

(IEIR 1304/1404)

Course Description:
Fundamentals of alternating current including series and parallel circuits, phasors, and capacitive and inductive networks. Discussion of circuit analysis and measurement.

Learning Outcomes:
The student will define the relationship between voltage, current, and impedance; calculate values of apparent, true, and reactive power; and determine phase angle values of voltage and current.

	Expected Competencies

(The enhanced course must include the following competencies.)
	Check if “Yes”

	The student can:


	

	1.
	Understand Magnetism and electromagnetism.
	

	
	A.  Define magnetism and electromagnetism.

B.  Determine the direction of the magnetic flux created by a current-carrying conductor.

C.  List magnetic quantities.

D.  Properly use the many terms needed to describe magnetism and electromagnetism.
	

	2.
	Explain AC concepts.
	

	
	A.  Differentiate between the various forms of alternating and direct current.

B.  Explain and use the relationship between time and frequency.

C.  Describe four ways to express the magnitude of alternating current.

D.  Explain how a sine wave can be generated.
	

	3.
	Understand and describe phase.
	

	
	A.  Illustrate how three-phase alternating current is produced.

B.  Describe phase relationships in AC circuits.

C.  Use phasor diagrams to represent circuit currents and voltages.

D.  Apply right-triangle relationships to electric circuits to determine phase angles.

E.  Use trigonometric functions to determine resistive and reactive currents and voltages.

F.  Describe the relationship between true power and apparent power.

G.  Explain the importance of the power factor of an electric distribution system.
	

	4.
	Explain capacitors.
	

	
	A.  Explain the construction of capacitors and the purpose of each part.

B.  Explain how capacitors behave in AC and DC circuits.

C.  Explain why a capacitor causes current to lead voltage by 90(.

D.  Solve for circuit values when capacitors are connected in series or in parallel.

E.  Explain the relationship between capacitance, frequency, and reactance.

F.  Determine the values of reactance, voltage, current, and impedance in RC circuits.

G.  Write the specifications needed to order capacitors.

H.  Test capacitors for opens and shorts.

I.  Determine the time required to charge a capacitor in an RC circuit.
	

	5.
	Discuss inductors.
	

	
	A.  Explain inductance and its causes.

B.  Learn the terminology associated with inductance and inductors.

C.  Identify common types of inductors and write complete specifications for them.

D.  Test inductors.

E.  Explain why inductance causes voltage to lead current by 90( and how this affects power values.

F.  Solve circuit values when inductors are connected in a series or in a parallel.

G.  Explain the relationship between inductance, frequency, and reactance.

H.  Determine the values of reactance, voltage, current, and impedance in RL circuits.

I.    Explain what causes and inductor to have resistance and how this controls the quality of the inductor.
	

	6.
	Understand and discuss transformers.
	

	
	A.  Draw the correct symbol for each type of transformer.

B.  Correctly use transformer terminology.

C.  Explain how a transformer is used to change voltage levels, match impedance, and provide electrical isolation.

D.  Select a transformer with ratings that are appropriate for the job to be done.

E.  Test transformers.

F.  Connect transformer windings in series and/or parallel to obtain the desired voltage and current capabilities.

G.  Measure transformer losses and list the causes of losses in transformers.
	

	7.
	Troubleshoot RC, RL, and RLC circuits.
	

	8.
	Define resonance.
	

	9.
	Calculate inductance, capacitance, and frequency for circuits at resonance.
	

	10.
	Explain the purpose and operation of basic filter circuits.
	

	11.
	Identify and classify simple filter circuits.
	


Textbook, Hardware/Software, and Tool Recommendations:

None.

