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PHILOSOPHY/GOALS:

THIS COURSE IS AN ANALYTICAL STUDY OF CHARACTERISTICS,
PERFORMANCE AND CONTROL OF DC GENERATORS AND MOTORS,
SINGLE AND POLYPHASE INDUCTION MOTORS, POLYPHASE
SYNCHRONOUS MACHINES AND TRANSFORMERS, SUPPORTED BY AN
INTEGRATED LABORATORY PROGRAM.

STUDENT PERFORMANCE OBJECTIVES:

UPON SUCCESSFUL COMPLETION OF THIS COURSE, THE STUDENT
WILL BE ABLE TO:

1. HAVE A WORKING KNOWLEDGE OF DC MACHINES.
2. HAVE A WORKING KNOWLEDGE OF AC MACHINES.
3. UNDERSTAND AND DESIGN BASIC MOTOR CONTROL CIRCUITS.

TOPICS TO BE COVERED:

1. CONSTRUCTION OF DC MACHINES.
2. DC GENERATORS.
3. DC MOTORS.
4. INTRODUCTION TO MOTOR CONTROL CIRCUITS.
5. STARTING AND CONTROL OF DC MOTORS.
6. TRANSFORMERS.
7. AC GENERATORS.
8. POLYPHASE INDUCTION MOTORS.
9. SINGLE - PHASE MOTORS.

lB. SYNCHRONOUS MOTORS.
11. STARTING AND CONTROL OF AC MOTORS.
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LEARNING ACTIVITIES REQUIRED RESOURCES

TEXT: ELECTRICAL MACHINES
AND TRANSFORMERS.
RYFF,PLATNICK,KARNAS

1. CONSTRUCTION OF DC MACHINES I CH.2
REVIEW OF DC MACHINE
PRINCIPLES
COMPONENTS OF DC MACHINES
COMMUTATORS AND BRUSHES
ARMATURE WINDINGS
ARMATURE REACTION
INTERPOLES
COMPENSATING WINDINGS

2. DC GENERATORS I CH.3
TYPES OF DC GENERATORS
GENERATOR EQUIVALENT CIRCUITS
SATURATION
ANALYSIS OF GENERATOR
OPERATION
VOLTAGE CONTROL
EFFICIENCY

3. DC MOTORS I CH.4
TYPES OF DC MOTORS
MOTOR EQUIVALENT CIRCUITS
SPEED REGULATION
TORQUE - SPEED RELATIONSHIPS
STARTING AND OPERATING CURRENT
CHARACTERISTICS
SPEED CONTROl.
RATING AND EFFICIENCY
APPLICATIONS

4. INTRODUCTION TO MOTOR CONTROL
CIRCUITS

A NEED FOR MOTOR STARTING
EQUIPMENT
CONTROL OF STARTING EQUIPMENT
LADDER/RELAY LOGIC
SOLID STATE AND
ELECTROMECHANICAL CONTROLS
PROGRAMMABLE CONTROLLERS AND
RELAY LOGIC
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.1

5. STARTING AND CONTROL OF DC
MOTORS

VARIABLE RESISTOR STARTING
MOTOR CONTROL
ELECTRONIC CONTROLLERS
POWER SWITCHING PRINCIPLES
FOUR QUADRANT OPERATION

CH.5

6. TRANSFORMERS I CH.8,9
REVIEW PRINCIPLES OF OPERATION
EQUIVALENT CIRCUITS AND PHASOR
DIAGRAMS
TYPES, CONSTRUCTION AND RATING
PHASING AND POLARITIES
THREE PHASE CONNECTIONS
PARALLEL OPERATION

7. AC GENERATORS I CH.6,7
REVIEW AC MACHINE PRINCIPLES
CONSTRUCTION OF AC SYNCHRONOUS
GENERATORS
ARMATURE WINDINGS
VOLTAGE REGULATION
ARMATURE REACTION
ANALYSIS OF GENERATOR
.OPERATION USING EQUIVALENT
CIRCUITS AND PHASOR DIAGRAMS

8. POLYPHASE INDUCTION MOTORS I CH.IB
GENERAL DESIGN FEATURES
ROTATING FIELD
EQUIVALENT CIRCUITS
TORQUE - SPEED CHARACTERISTICS
APPLICATIONS

9. SINGLE - PHASE MOTORS I CH.ll
PRINCIPLE OF OPERATION

- TYPES AND CONSTRUCTION
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10. THREE PHASE SYNCHRONOUS MOTORS I CH.12
CONSTRUCTION
PkINCIPLE OF OPERATION
ANALYSIS OF OPERATING
CHARACTERISTICS USING
EQUIVALENT CIRCUITS AND PHASOR
DIAGRAMS
EFFICIENCY
APPLICATIONS

11. STARTING AND CONTROL OF AC I CH.13
MOTORS

AUTOMATIC STARTERS FOR
SYNCHRONOUS MOTORS
DYNAMIC BRAKING OF SYNCHRONOUS
MOTORS
EXCITATION SYSTEMS FOR
SYNCHRONOUS MOTORS
INDUCTION MOTOR STARTING
METHODS
INDUCTION MOTOR SPEED CONTROL
INTRODUCTION TO SOLID STATE
DRIVES
VARIABLE FREQUENCY INDUCTION
MOTOR DRIVE

ADDITIONAL RESOURCE MATERIALS:

- - - -
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METHOD(S) OF EVALUATION

TESTS 79\

LAB EXERCISES 39\

TOTAL 199\

THE GRADING SYSTEM USED WILL BE AS FOLLOWS:

At = 99 - 199\ A = 89 - 89\ B = 65 - 79\ C = 55 - 64\

R REPEAT

REQUIRED STUDENT RESOURCES:

TEXT BOOKS: 1. ELECTRICAL MACHINES AND TRANSFORMERS.
PRINCIPLES AND APPLICATIONS.
P. F. RYFF, D. PLATNICK, J. A. KARNAS

. ADDITIONAL RESOURCE MATERIALS AVAILABLE IN THE COLLEGE
LIBRARY BOOK SECTION:

SPECIAL NOTES:

--------


