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Course Name: HV 253 HVACR Motors and Controls 
Course Credit Hours: C - 3, P - 3, CR-4 
Course Prerequisites/Corequisites: ET102

I. Catalog Description:
This course is intended for the heating, refrigeration, and air conditioning technician. It provides the HVAC student with theory and practicum in motors & controls and networking protocols. The course has a blend of theory and practice suitable for vocational-technical students or industry practitioners who wish to upgrade their backgrounds. Electrical principles, components, meters, schematics, and systems are discussed and applied to modern small- and large-scale installations.

II. Student Learning Outcomes: 

After completing this course students should be able to:
1. Understand the principles involved in AC motors operations.
2. Construct, analyze and operate various motor control circuits.
3. Identify, troubleshoot and repair a transformer energized motor control circuit.
4. Construct various single and three phase motor control circuits and identify control functions.
5. Program AC & DC motor drives.
6. Design & troubleshoot complex motor control circuitry.
III. Detailed Course Outline:
1. Safety Practices for HVAC (3 periods)

a. Overview
b. Shocks and good health
c. First Aid & CPR
d. Protecting Electrical Circuits
e. Lock out Tag Out
f. Fire Safety
g. Short Circuits
h. Fire Extinguishers

2. Fundamentals of Electricity (3 periods)

a. Overview
b. Voltage, Current, resistance
c. Basic Parts
d. OHMS Law
e. Calculations involving OHMS law
f. Fundamental Circuits


3. Electrical Circuits (3 periods)
a. Switches
b. Relays
c. Series Connections
d. Parallel Connections
e. Loads
f. Heating Elements
g. Solving for Current, and Voltage
h. Air Conditioning Systems and Voltages
i. Troubleshooting

4. Meters and Tools for HVAC (3 periods)

a. The VOM Meter
b. Magnetic Theory
c. Solenoids
d. Measuring Milli Amps
e. Reading Current with Clamp on Meter
f. Meg ohm meters
g. Wrenches for HVAC
h. Conduit Bending
i. Tools and Tool Belt
j. 
5. Interpretation and Application of Simple Wiring Diagrams (3 periods)
a. Overview
b. Electrical Symbols
c. Thermostats
d. Controls for Heating
e. Electrical Systems for HVAC
f. HVAC Loads

6. Push Buttons & Control Stations (4 periods)

a. Converting Ladder Diagrams to Wiring Diagrams
b. Reading Ladder Diagrams
c. Package Air Conditioners
d. Window Air Conditioners
e. Refrigeration Systems
f. Electrical Wiring


7. Magnetism, Alternating Current & Power Distribution (5periods)
a. Magnetic Theory
b. Electromagnets
c. Cores
d. Reversing Magnetic Polarity
e. Peak & RMS
f. Capacitance
g. True & Apparent Power

TEST (1 Period)

8. Installing HVAC Systems (3 periods)
a. Wiring Sizes and Voltage Drops
b. Transformers
c. Step up & Step Down
d. VA Ratings
e. Delta Wye
f. Three Phase

9. Single Phase Motors (3 periods)

a. Overview
b. The Rotor
c. The Stator
d. The Start Winding
e. End Plates
f. Locked Rotor Torque
g. Centrifugal Switch
h. Start Windings
i. Speed Changes

10. Single Phase Hermetic Compressors (3 periods)
a. Hermetic Compressors
b. Basic Parts
c. Current relay
d. Hot Wire Relay
e. Capacitor Start
f. Theory of Operation
g. CSCR Compressor
h. Troubleshooting

11. Three Phase Open Motors and Compressors (3 periods)
a. Overview
b. The three phase compressor
c. Wiring
d. Controls
e. Changing Connections


12. Relays, Contacts, Solenoids, and Motor Starters (3 periods)
a. Overview
b. Pull in and hold current
c. NEMA Ratings
d. Sizing for motors
e. Fuses
f. Reversing Valves
g. Contactor Control
h. Solid State Starters


13. Thermostats, Pressure Control, and Timers (3 periods)
a. Overview
b. Sensing Temperature
c. Bimetal Elements
d. Programmable Thermostats
e. Pressure Controls
f. Oil Pressure Switches
g. The Fan Switch
h. Timer Circuits


14. Controls for Gas, Electric, and Oil Heating Systems (1 period)

a. Overview
b. Gas Furnace Controls
c. The Main Parts
d. Igniter Circuits
e. Direct Spark Igniters
f. The Gas Valve
g. The oil heating system
h. Boilers
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