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Subject Code
ISET - Integrated Systems Engineering 

Course Number:
1450 

Title:
Heating Ventilation Air Conditioning/Refrigeration I 

Catalog Description:
Learn the basics of refrigeration, heat transfer, and thermodynamics HVAC/R applications. This course covers modern HVAC/R 
systems including their major components, controls, different duct work designs, combustion, HVAC/R blueprint reading, refrigerants, 
working fluids, and energy management systems. 

Credit Hour(s):
2 

Lecture Hour(s):
1 
Lab Hour(s):
2 

Requisites
Prerequisite and Corequisite
None. 

Outcomes
Course Outcome(s):
Explain the basic principles of heat, pressure, and matter in refrigeration systems. 

Objective(s):
1. List the three states of matter and describe how energy affects each state.
2. Define heat, temperature, and pressure, and identify the units used to measure each.
3. Explain the role of refrigerants in the refrigeration cycle.

Course Outcome(s):
Identify and explain the purpose of common tools and safety practices in HVAC-R (Heating, Ventilation, Air Conditioning, and 
Refrigeration) work. 

Objective(s):
1. Identify and list the proper personal protective equipment (PPE) required for different tasks.
2. Describe the function of common tools, instrumentation, and equipment used in the field.
3. Explain the proper way to use fasteners, tubing, and piping to create a secure connection.
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Course Outcome(s):
Describe the processes for managing and charging a refrigerant system. 

Objective(s):
1. Identify the different types of refrigerants and oils and explain why they cannot be mixed.
2. Describe the process of refrigerant reclaiming and retrofitting.
3. Explain the steps involved in correctly charging a refrigeration system.

Methods of Evaluation:
1. Completion of homework assignment
2. Written and/or verbal quizzes covering homework and in class demonstrations
3. In class demonstration of procedures and methods
4. Final exam

Course Content Outline:
1. CONCEPTS

a. Ohm’s Law
b. Matter and Energy
c. Calibration techniques
d. Control circuit principles and applications for HVAC systems
e. Compressor types, components, and applications
f. Overcurrent Protection
g. AC Basic Principles
h. Principles of Refrigeration
i. Types and properties of Refrigerants
j. Meters

k. Principles of control device operation
l. Air Distribution

m. Condensers
n. Flowcharting
o. Troubleshooting techniques
p. Correct applications for tools
q. Electric motor characteristics for HVAC installations and applications
r. Theory of Thermodynamics

s. Safety (codes)
t. Lock-Out/Tag-out procedures
u. OSHA and EPA Standards for storage, disposal, and applications of refrigerants and fuels
v. Preventive maintenance requirements

w. heat pump operation
x. Types and components of HVAC systems
y. Operating principles for combustion heating
z. Fuel Characteristics

aa. Environmental factors
2. SKILLS

a. Installing HVAC systems
b. Installing, maintaining, and troubleshooting control systems for HVAC
c. Testing, inspecting and calibrating HVAC systems
d. Reading instrumentation (meters)
e. Troubleshooting (fundamentals)
f. Creating troubleshooting flow charts
g. Refrigerant charging
h. Safety rule application
i. Sheet metal applications
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j. Interpreting schematics and drawings
k. Interpreting local codes and ordinances
l. Locating additional resources for materials & troubleshooting

m. Identifying measuring and hand tools for specific jobs.
n. Utilizing proper fastening techniques.
o. Following maintenance procedures

3. ISSUES
a. Networking
b. EPA (Environmental considerations)
c. Safe installations
d. Design for future growth
e. Taking a concept and applying it
f. Troubleshooting

Religious Accommodation

Before reviewing the course schedule, students should carefully review the following religious accommodation policy and other 
required instructional policies:

Religious Accommodation:

Students seeking an accommodation for absences permitted under Ohio's Testing Your Faith Act must provide the instructor 
with written notice of the specific dates for which the student requires an accommodation and must do so not later than fourteen 
(14) days after the first day of instruction. Please submit requests for accommodations at this link: https://portal2.tri-c.edu/
ReligiousAccommodation/ Religious Accommodation Form. Students with questions about their religious accommodations under 
Ohio's Testing Your Faith Act may contact the College's Office of General Counsel and Legal Services by phone at 216.987.4856 or via 
email at legal@tri-c.edu.

Other Required Instructional Policies:

https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf

Weekly Schedule

  Topics
Week 1 Explain the basic principles of heat, pressure, and matter in refrigeration systems. 

Lecture: Principles of heat, pressure, and matter in refrigeration systems 
Lab: Heat, pressure, and matter Lab I.

Week 2 Explain the basic principles of heat, pressure, and matter in refrigeration systems. 
Lecture: Principles of heat, pressure, and matter in refrigeration systems 
Lab: Heat, pressure, and matter Lab I cont.

Week 3 Explain the basic principles of heat, pressure, and matter in refrigeration systems. 
Lecture: Principles of heat, pressure, and matter in refrigeration systems 
Lab: Heat, pressure, and matter Lab II.

Week 4 Explain the basic principles of heat, pressure, and matter in refrigeration systems. 
Lecture: Principles of heat, pressure, and matter in refrigeration systems 
Lab: Heat, pressure, and matter Lab II cont.

Week 5 Identify and explain the purpose of common tools and safety practices in HVAC-R work. 
Lecture: Common tools and safety practices in HVAC-R work 
Lab: Tools and safety practices in HVAC-R work Lab I

Week 6 Identify and explain the purpose of common tools and safety practices in HVAC-R work. 
Lecture: Common tools and safety practices in HVAC-R work 
Lab: Tools and safety practices in HVAC-R work Lab I cont.

Week 7 Identify and explain the purpose of common tools and safety practices in HVAC-R work. 
Lecture: Common tools and safety practices in HVAC-R work 
Lab: Tools and safety practices in HVAC-R work Lab II

Week 8 Identify and explain the purpose of common tools and safety practices in HVAC-R work. 
Lecture: Common tools and safety practices in HVAC-R work 
Lab: Tools and safety practices in HVAC-R work Lab II cont.

Week 9 Describe the processes for managing and charging a refrigerant system. 
Lecture: Managing and charging a refrigerant system 
Lab: Refrigerant system Lab I.

https://portal2.tri-c.edu/ReligiousAccommodation/
https://portal2.tri-c.edu/ReligiousAccommodation/
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf
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Week 10 Describe the processes for managing and charging a refrigerant system. 
Lecture: Managing and charging a refrigerant system 
Lab: Refrigerant system Lab I cont.

Week 11 Describe the processes for managing and charging a refrigerant system. 
Lecture: Managing and charging a refrigerant system 
Lab: Refrigerant system Lab II.

Week 12 Describe the processes for managing and charging a refrigerant system. 
Lecture: Managing and charging a refrigerant system 
Lab: Refrigerant system Lab II cont.

Week 13 Describe the processes for managing and charging a refrigerant system. 
Lecture: Managing and charging a refrigerant system 
Lab: Refrigerant system Lab III

Week 14 Describe the processes for managing and charging a refrigerant system. 
Lecture: Managing and charging a refrigerant system 
Lab: Refrigerant system Lab III cont.

Week 15 Describe the processes for managing and charging a refrigerant system. 
Lecture: Managing and charging a refrigerant system 
Lab: Refrigerant system Lab IV

Week 16 Finals Week.

The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.

Required/Recommended Readings
Ronnie J. Auvil. HVAC and Refrigeration Systems.

Resources for the Instructor
Ronnie J. Auvil. HVAC and Refrigeration Systems. 1st. Orlando Park Il: American Technical Publishers, 2024.

Whitman, William, Johnson, William and Tomczyk, John. Refrigeration and Air Conditioning Technology. 1st ed. Thomson 
Learning, 2024.

McQuiston, C. Heating, Ventilating, and Air Conditioning Analysis and Design. 6th ed. Hoboken, NJ: Willey Publishing, 2024.

Andrew D Althouse, Carl H Turnquist, Alfred F Bracciano. Modern Refrigeration and Air Conditioning. 21st. Goodheart-Wilcox, 2024.

Carter Stanfield, David Skaves. Fundamentals of HVACR. 3rd. New York NY: Pearson, 2016.

Eugene Silberstein. Refrigeration & Air Conditioning Technologies. 9th . Boston MA: Cengage, 2020.

Additional Resources for the Instructor
1. Amatrol Software
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