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Catalog Description:
Course covers the function and purpose of evaporators, condensers and compressors used in the refrigeration industry. Included is a 
discussion of the respective components and the respective operation with respect to each other and performance in the air cooling 
process. 

Credit Hour(s):
2 

Lecture Hour(s):
2 

Requisites
Prerequisite and Corequisite
Departmental approval: admission to Pipefitter's apprenticeship program. 

Outcomes
Course Outcome(s):
Explain the function of evaporators in a refrigeration system, the heat exchange process, and the evaluation performance of the 
system. 

Objective(s):
1. Define the terms associated with air cooling and chilled water systems. 
2. Identify the different types of evaporators. 
3. Describe the process of heat absorption using boiling and condensing temperatures of refrigerants. 
4. Discuss the heat exchange characteristics of the evaporator. 
5. Explain the differences between latent and sensible heat. 
6. Explain how optimum performance of an evaporator is determined by superheat. 

Course Outcome(s):
Discuss the purpose of a condenser and its components. 

Objective(s):
1. Identify the parts of a standard condenser. 
2. Describe the operation of a shell tube heat exchanger. 
3. Describe the different types of head pressure controls and discuss the respective operations. 
4. List the different types of condensers. 
5. Discuss the purpose of condensers as related to the refrigeration industry. 
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6. Differentiate between water cooled and air cooled systems. 

Course Outcome(s):
Discuss the purpose of various types of refrigeration compressors and identify their different components. 

Objective(s):
1. Explain how compressors are used to increase the temperature and pressure of vapor refrigerant. 
2. List the different types of compressors. 
3. Identify the components of a standard compressor. 
4. Differentiate between hermetically sealed and bolted compressors. 
5. Explain how rotary compressors are used in conjunction with gear systems. 
6. Discuss the operation of a scroll type compressor with respect to different spiral mechanisms. 

Methods of Evaluation:
1. Class participation
2. Quizzes
3. Tests
4. Final exam

Course Content Outline:
1. Evaporators

a. Terminology
i. Chilled water

ii. Heat change
iii. Dehumidification
iv. Boiling point
v. Convection current

vi. Thermostatic
vii. Film factor

viii. Saturated vapor
ix. Starved coil

b. Types
i. Flooded

ii. Dry
iii. Low temperature
iv. Natural convection
v. Stamped

vi. Finned tube
c. Heat absorption

i. Boiling temperature
ii. Condensing

d. Heat exchange
e. Heat

i. Latent
ii. Sensible

f. Super heat
i. Vapor heat

ii. Boiling point
iii. Interpretation

2. Condensers
a. Types

i. Water cooled
ii. Water

iii. Tube within tube
b. Purpose
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i. Heat exchanger
1. Heat rejection from evaporator
2. Coil heat dissipater

ii. De-super heat
iii. Condense
iv. Sub-cool

c. Water cooled versus air cooled systems
d. Components

i. Fan
ii. Coil

iii. Motor
e. Shell tube

i. Refrigerant discharge
ii. End sheets

f. Head pressure controls
i. Fan cycling

ii. Variable speed motor
iii. Damper
iv. Condenser flooding

3. Compressor
a. Purpose

i. Vapor pump
ii. Pressure increase

iii. Suction pressure control
b. Types

i. Reciprocating
ii. Rotary

iii. Screw
iv. Scroll
v. Centrifugal

c. Components
i. Oil pump

ii. Crankshaft
iii. Piston and rod
iv. Bearings

d. Hermetic versus bolted compressor
i. Advantages

ii. Disadvantages
iii. Similarities

e. Rotary compressor and gears
i. Tapered machined gear

ii. Rotational operation
f. Scroll compressor

i. Compression operation
ii. Coil spring

iii. Pressure protection

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.

https://portal2.tri-c.edu/ReligiousAccommodation/
https://portal2.tri-c.edu/ReligiousAccommodation/
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Other Required Instructional Policies:

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

Weekly Schedule

  Topics
Week 1 Course introduction & refrigeration system overview
Week 2 Refrigeration terminology and basic principles
Week 3 Heat, temperature, and heat transfer concepts
Week 4 Sensible heat vs. latent heat
Week 5 Evaporator purpose and operation
Week 6 Types of evaporators
Week 7 Evaporator heat exchange and performance
Week 8 Superheat and evaporator efficiency
Week 9 Condenser purpose and operation
Week 10 Types of condensers
Week 11 Air cooled vs. water cooled condensers
Week 12 Condenser components and head pressure controls
Week 13 Compressor purpose and basic operation
Week 14 Types of compressors
Week 15 Compressor components and design differences
Week 16 System review, integration, and final assessment

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

Required/Recommended Readings
Instructor-provided materials

Resources for the Instructor
United Association Training Department. HVAC/R Training. International Pipe Trades Training Committee, Inc., Washington, 
D.C., https://ua.org/training/

Althouse, Turnquist and Bracciano. Modern Refrigeration and Air Conditioning. 4th edition. Goodheart-Willcox Co., South Holland, 
Illinois, 1979. 

Thomas W. Frankland. Pipe Trades. current edition. New York, New York: McGraw-Hill, 1969.

Additional Resources for the Instructor
http://www.free-ed.net/sweethaven/MechTech/Refrigeration/coursemain.asp?lesNum=4&modNum=1
http://physics.about.com/od/glossary/g/heat.htm
http://www.refrigerationbasics.com/1024x768/definitions1.htm
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