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1. Air Conditioning Engineering - 5th Edition (Malestrom)- J P
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2. Refrigeration and Air Conditioning, by
Asst. Prof. Dr. Abbas Al Joubory
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Course Description Form

1. Course Name: Freezing systems

2. Course Code: MU0214002

3. Semester / Year: 2025-2026

4. Description Preparation Date: 3-10-2025

5. Available Attendance Forms: Classroom meetings

6. Number of Credit Hours (Total) / Number of Units (Total): 120 hr

7. Course administrator's name

Name: Duha Radhi Nayif
Email: Duha.radhi.nayif@uomus.edu.iq

8. Course Obijectives

Course Objectives e Enabling students to understand thermodynamic principles
and refrigeration cycles of freezing systems and to analyze
their performance.

e Developing students’ ability to calculate thermal loads and
design freezing systems for cold storage facilities and various
industrial applications.

e Preparing students to select the components of freezing
systems (compressors, evaporators, condensers, and
expansion valves) according to operational requirements and
energy efficiency.

e Enabling students to practically evaluate the performance of
freezing systems, diagnose common faults, and propose
appropriate solutions.

¢ Enhancing students’ awareness of occupational safety
standards, environmental requirements, and the use of




environmentally friendly refrigerants in freezing systems.

9. Teaching and Learning Strategies

Strategy

A. Cognitive Objectives

1.

2.

3.

4.

For the student to understand the fundamental principles of freezing
processes, their components, and the different types of freezing systems.
For the student to identify the properties of refrigerants used in cooling
and the methods of selecting them for various applications.

For the student to comprehend the mechanisms of heat transfer in freezing
systems and how to analyze refrigeration cycles.

For the student to distinguish between the types of compressors, heat
exchangers, and control devices used in freezing systems.

B. Skill-Based Objectives

1.

2.

3.

4.

The ability to analyze refrigeration cycles using thermodynamic charts
and refrigerant property tables.

The ability to calculate the thermal load in freezing systems and identify
the factors affecting it.

The ability to diagnose common faults in freezing systems and determine
appropriate corrective actions.

The ability to read freezing system diagrams and relate them to practical
applications.

C. Affective and Value-Based Objectives

=

.

D. Gen

1.

2.

Working in a team spirit within laboratories and workshops.

Adhering to work ethics and occupational safety standards when handling
freezing equipment.

Receiving knowledge and accepting scientific opinions objectively.
Enhancing the student’s sense of responsibility when dealing with thermal
systems and equipment.

eral and Transferable Skills

Developing graduates’ skills in dealing with technical systems and
utilizing them to serve the community.

Enhancing the student’s ability to select the most suitable materials and
equipment for freezing applications.

Acquiring the ability to choose appropriate alternatives for solving
freezing-related problems.

Strengthening skills in dialogue and scientific discussion on topics related
to refrigeration and freezing.




Teaching and Learning Methods

1. Delivering lectures.

2. Practical training in laboratories and workshops.
3. Discussion and problem-solving exercises.

Assessment Methods

PobdE

Midterm and final examinations.
Instructor evaluation of student participation during lectures.
Assessment of student performance in the laboratory.

Evaluation through applied projects assigned to students.

10. Course Structure
Week Hours Required Learning Unit or subject Learning Evaluation
Outcomes name method method
1 | 2theoritical + | Students will be able to underst Introduction to Lecture + Class questions +
2 practical and apply the topic of Introduct Refrigeration Systems | Discussion Assignment
to Refrigeration Systems and and Applications
Applications theoretically and
practically.
2 | 2theoritical + | Students will be able to unders{ Physical Properties Lecture + Problem | Quiz
2practical and apply the topic of of Refrigerants solving
Physical Properties of
Refrigerants  theoretically
practically.
3 | 2theoritical + | Students will be able to Thermodynamic Lecture + Numerical assignn
2 practical understand and apply the Diagrams of Practical exercises
topic of Thermodynamic Refrigeration Cycle
Diagrams of Refrigeration
Cycle theoretically and
practically.
2 theoretical + | Students will be able to Refrigeration Lecture + Assignment +
4 | 2 practical understand and apply the topic | Components Practical Class activity
Refrigeration Components (Compressor) application
(Compressor) theoretically
and practically.
5 | 2 theoretical+ | Students will be able to Condensers and Types | Case study Assignment
2practical understand and apply the topic
Condensers and Types
theoretically and practically.
6 | 2 theoretical+ | Students will be able to Evaporators and Types Problem Quiz
2 practical understand and apply the solving
topic of Evaporators and Types
theoretically and practically.
7 | 2theoritical+ | Students will be able to Expansion Valves Lecture + Assignment
2 practical understand and apply the topic | and Control Devices Application
Expansion Valves and Control
Devices theoretically and




practically.

8 | 2theoritical+ | Students will be able to Cooling Load Practical Activity
2practical understand and apply the topic | Calculations for Demonstration+ evaluation
Cooling Load Calculations for | Freezing Rooms Discussion
Freezing Rooms theoretically
and practically.
9 | 2theoritical + | Students will be able to underst Heat Transfer Lecture + Test
2 practical and apply the topic of Heat in Refrigeration Problem solving
Transfer in Refrigeration Systems
Systems theoretically and
practically.
10 | 2theoritical+ | Students will be able to Multi-stage Practical exercises | Assignment
2practical understand and apply the Refrigeration Systems
topic of Multi-stage
Refrigeration Systems
theoretically and practically.
11 | 2 theoretical+ | Students will be able to Absorption Lecture+ Quiz
2 practical understand and apply the Refrigeration Demonstration
topic of Absorption Refrigeratj Systems
Systems theoretically and
practically.
12 | 2 theoretical+ | Students will be able to Industrial Practical Assignment
2 practical understand and apply the Refrigeration application
topic of Industrial Systems
Refrigeration Systems
theoretically and practically.
13 | 2 theoretical+ | Students will be able to Food Freezing Lecture + Short report
2 practical understand and apply the Technologies Schematic
topic of Food Freezing explanation
Technologies theoretically and
practically.
14 | 2 theoretical+ | Students will be able to Environmentally Discussion + Test
2 practical understand and apply the Friendly Refrigerants Practical
topic of Environmentally Selection demonstration
Friendly Refrigerants
Selection theoretically and
practically.
15 | 2 theoretical+ | Students will be able to System  Performance | Lecture + Midterm Exam
2 practical understand and apply the Efficiency Discussion
topic of System Performance | Calculations
and Efficiency Calculations
theoretically and practically.
16 | 2 theoretical+ | Students will be able to Common Operational Practical Assignment
2 practical understand and apply the topic | Problems demonstration
Common Operational Problems
theoretically and practically.
17 | 2 theoretical+ | Students will be able to Preventive Lecture + Quiz
2 practical understand and apply the topic | Maintenance Video
Preventive Maintenance demonstration
theoretically and practically.
18 | 2 theoretical+ | Students will be able to Fault Detection Schematic Assignment
2 practical understand and apply the Diagnosis explanation +
topic of Fault Detection Lecture

Diagnosis theoretically

practically.




19

2 theoretical+
2 practical

Students will be able to
understand and apply the
topic of Automatic Control
Systems theoretically
practically.

Automatic Control
Systems

Lecture +
Problem solving

Quiz

20

2 theoretical+
2 practical

Students will be able to
understand and apply the
topic of Basic

Controller Programn
theoretically and practically.

Basic
Controller
Programming

Practical
application

Assignment

21

2 theoretical+
2 practical

Students will be able to
understand and apply the
topic of Occupational Safety
Refrigeration Syst]
theoretically and practically.

Occupational ~ Safety
Refrigeration Systems

Discussion +
Exercises

Class activity

22

2 theoretical+
2 practical

Students will be able to
understand and apply the
topic of Thermal Insulation
Freezing Rooms theoretically
practically.

Thermal Insulation
for Freezing Rooms

Practical
demonstration

Practical
evaluation

23

2 theoretical+
2 practical

Students will be able to
understand and apply the
topic of Pipe Sizing and
Pressure Drop
Calculations
practically.

theoretically

Pipe Sizing and
Pressure Drop
Calculations

Lecture

Test

24

2 theoretical+
2 practical

Students will be able to
understand and apply the
topic of Defrost

Systems theoretically
practically.

Defrost Systems

Video +
Discussion

Assignment

25

2 theoretical+
2 practical

Students will be able to
understand and apply the
topic of Case Study of

Cold Storage theoretically
practically.

Case Study of Cold
Storage

Case study

Report

26

2 theoretical+
2 practical

Students will be able to
understand and apply the
topic of Design of
Integrated Freezing
Room theoretically
practically.

Design of
Integrated Freezing
Room

Applied discussion

Assignment

27

2 theoretical+
2 practical

Students will be able to
understand and apply the
topic of Practical Project
(Part 1) theoretically and
practically.

Practical Project
(Part 1)

Practical
application

Practical test

28

2 theoretical+
2 practical

Students will be able to
understand and apply the topi
Practical Project

(Part  2) theoretically
practically.

Practical Project
(Part 2)

Supervised
practical work

Progress
evaluation

29

2 theoretical+
2 practical

Students will be able to
understand and apply the

topic of General

General Review

Group work

Project
evaluation




Review theoretically
practically.
30 | 2 theoretical+ | Students will be able to undersi Comprehensive Exam Oral presentation | Comprehensive
2 practical and apply the topic | and Project Evaluation evaluation
Comprehensive Exam and
Project Evaluation theoretic
and practically.
11. Course Evaluation
First Course Lab. Quiz Second Lab. Quiz Final Exam
Course
10% 10% 5% 10% 10% 5% 50%
12. Learning and Teaching Resources

Required textbooks (curricular books, if any)

rs khurmi

1. Stoecker Jones Refrigeration Air Conditioning
textbook of refrigeration and air conditioning by

Main references (sources)

Refrgration Systems book By Dr.Ahmed Khaled

Recommended books and references (scientific 1.

journals, reports...) 2.

- Air Conditioning Engineering - 5th Edition
(Malestrom)- J P Jones
Refrigeration and Air Conditioning, by
Asst. Prof. Dr. Abbas Al Joubory

Electronic References, Websites




