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PANJAB UNIVERSITY, CHANDIGARH 

REFRIGERATION AND AIR CONDITIONING – A CERTIFICATE COURSE 

 

Outline of tests, syllabi and courses of Reading for an add-on Certificate Course in 

Refrigeration and Air-Conditioning during B.A./B.Sc./B.Com. 

 
Outline of Tests 

 

Paper 

Code 
Paper Paper Name 

Lectures and 

Practicals/week 

University 

Exam. marks 

 
Theory 

Refrigeration and Air 

Conditioning – 1 
4 150 

 Practical -do- 4 50 



PANJAB UNIVERSITY, CHANDIGARH 

SYLLABUS AND COURSES OF READING 

Objective: 

The one year Certificate Course in "Refrigeration and Air-Conditioning" is an introductory 

course for the undergraduate students of Colleges consisting of one theory paper and one 

practical. The objective of the course is to give introduction about the "Refrigeration and Air- 

Conditioning". 

Syllabus 

Title: Refrigeration and Air-Conditioning-1 Max. Marks: 150 

Paper Code: Time: 3 hours 

Course Duration: 90 Lectures 

Note for the paper setter: Total of 8 questions may be set covering the whole syllabus. 

Candidates will be required to attempt five questions in all. 



ADD ON 

CERTIFICATE IN REFRIGERATION AND AIR CONDITIONING 

 
 

SUBJECT: PRINCIPLES OF REFRIGERATION AND AIR CONDITIONING –I 

SYLLABUS 

 
 

1. PRINCIPLES OF REFRIGERATION 

1.1 Meaning 

1.2 Refrigeration methods 

1.3 Units of refrigeration 

1.4 Reversed Carnot cycle 

1.5 Heat pump 

1.6 Coefficient of performance 

1.7 Rating of Refrigeration machines 

 
 

2. REFRIGERATION SYSTEMS 

2.1 Air Refrigeration Cycle-applications and its Limitation 

2.2 Vapour compression cycle 

2.1.1 Effect of sub-cooling and superheating 

2.2.2 Departure of Actual vapour compression cycle from theoretical cycle 

2.2.3 Effect of varying condensing and suction temperature on co-efficient of 

performan754(c)-9.6377m  
 



5.1 Introduction 

5.2 Metabolism in human body 

5.3 Human comfort 

5.4 Applications of air conditioning 

6. AIR CONDITIONING SYSTEMS 

6.1 Description of room air-conditioner 

6.E



SUBJECT: Add-On-Certificate Course "Refrigeration & Air-Conditioning" 

LIST OF EXPERIMENTS 

1. To make detailed study of a given water cooler. Write its specifications. 

2. To make detailed study of a given window air-conditioner. 

3. To determine the Psychrometric properties of air with the help of a Sling Psychrometer 

and compare with the comfortable conditions on the Psychrometric Chart. 

4. To study the various refrigeration servicing tools and perform the following 

operations: 

(i) To cut a copper tube with the help of a tube cutter; 

(ii) To flare a copper tube with the help of a flaring tool; 

(iii) To bend a copper tube with the help of a tube bender; 

(iv) 



 

ADD ON



 

 

 
Objective: 

PANJAB UNIVERSITY, CHANDIGARH 

SYLLABUS AND COURSES OF READING 

The one year Diploma Course in "Refrigeration and Air-Conditioning" is a regular course for 

the undergraduate students of Colleges consisting of one theory paper and one practical. The 

objective of the course is to give through information and theory about the "Refrigeration and 

Air-Conditioning". 

 
 

Syllabus 

Title: Refrigeration and Air-Conditioning -2 Max. Marks: 150 

Paper Code: Time: 3 hours 

Course Duration: 90 Lectures 

 
 

Note for the paper setter: Total of 8 questions may be set covering the whole syllabus. 

Candidates will be required to attempt five questions in all. 



PANJAB UNIVERSITY, CHANDIGARH 

REFRIGERATION AND AIR CONDITIONING - A DIPLOMA COURSE 

 
 

Outline of tests, syllabi and courses of reading for an add-on Diploma course in Refrigeration 

and Air-Conditioning during B.A./B.Sc./B.Com. 

 
 

Outline of Tests 
 

Paper 

Code 
Paper Paper Name Lectures and 

Practicals/week 

University 

Exam. marks 

 
Theory

  



DIPLOMA IN REFRIGERATION AND AIR CONDITIONING 

 



ADD-ON DIPLOMA COURSE IN 'REFRIGERATION AND AIR-CONDITIONING' 

LIST OF EXPERIMENTS 

1. Open a hermetically sealed unit. Sketch its each part and weld it back. 

2. To determine the coefficient of performance of a given water cooler. 

3. Study various types of condensers used in refrigerators, water coolers and air- 

conditioners. Sketch each type of condenser. 

4. Study various types of evaporators used in refrigeration units. Sketch each type of 

evaporator. 

5. To study a given type of split type of air-conditioner. 

6. To charge refrigerant into a given refrigeration unit. 

7. To remove refrigerant from a given refrigeration unit. 

8. To study the following: 

(i) Solenoid valve 

(ii) Oil separator 

(iii) Drier-cum-filter 

9. To study a deep freezer. 

10. To study an absorption refrigerator. 

11. Workshop Practice: 

(i) 



PANJAB UNIVERSITY, CHANDIGARH 

 

 
REFRIGERATION AND AIR CONDITIONING – AN ADVANCED DIPLOMA COURSE 

 

 
Outline of tests, syllabi and courses of reading for an add-on Advanced Diploma Course in 

Refrigeration and Air-Conditioning during B.A./B.Sc./B.Com. 

 

Outline of Tests 
 

 

Paper 

Code 
Paper Paper Name Lectures and 

Practicals/week 

University 

Exam. marks 

 
Theory 

Refrigeration and Air 

Conditioning – 3 
4 150 

 Practical -do- 4 50 



PANJAB UNIVERSITY, CHANDIGARH 

SYLLABUS AND COURSES OF READING 

Objective: 

The one year Advanced Diploma Course in "Refrigeration and Air-Conditioning" is an 

Advanced Course for the undergraduate students of Colleges consisting of one theory paper 

and one practical. The objective of the course is to give Advanced theory and practical 

experience about the "Refrigeration and Air Conditioning". 

 
 

Syllabus 

 
 

Title: Refrigeration and Air-Conditioning-3 Max. Marks: 150 

Paper Code: Time: 3 hours 

Course Duration: 90 Lectures 

 
 

Note for the paper setter: Total of 8 questions may be set covering the whole syllabus. 

Candidates will be required to attempt five questions in all. 



 



8. Multiple Evaporator and Compressor Systems 

8.l-Applications. 8.2-One-compressor system. 8.3-Individual compressors. 8.4 Compound 

compression. 8.5-Comparison of systems. 

9. Refrigeration Control 

9.1-Introduction. 9.2-Liquid-refrigerant control-automatic expansion valve. 9.3 Liquid- 

refrigerant control-thermostatic expansion valve. 9.4- Liquid-refrigerant control-low-side 

float valve. 9.5- Liquid-refrigerant control-high-side float valve. 9.6- Liquid-refrigerant 

control-capillary tube. 9.7-Compressor motor controls. 9.8-Solenoid or magnetic stop Valves. 

9.9-Suction line controls. 9.10-Condensing-water control. 9.11-Compressor-capacity control. 

9.12-Miscellaneous controls. 

10. Absorption Refrigeration and Chemical Dehumidification 

10.1-History and introduction. 10.2-Simple absorption system. 10.3-Practical absorption 

system. 10.4-Refrigerant absorbent combinations. 10.5-Absorption vs. Compression. 10.6-

Domestic unit. 10.7-Large water-chilling unit. 10.8-Absorption-Cycle analysis, 

10.9 Numerical problems. 

11. Low-Temperature Refrigeration 

11.1-Introduction. 11.2-Production of Low Temperatures by Salt-Ice Mixtures. 11.3- 

Production of Low Temperatures by expansion of gases. 11.4-Production of low temperatures 

by evaporation. 11.5-Production of low temperatures by magnetic cooling. 11.6-Production 

of low temperatures by vapor compression refrigeration. 11.7-Liquefaction of air. 11.8-

Helium liquefaction. 11.9-Manufacture of dry ice. 11.10-Applications of low temperature 

refrigeration. 

12. Applications of Refrigeration 



BOOKS: 

 

Sr. 

No. 

Author Tile Edition Publisher 

1. Nag, P.K. Engineering Thermodynamics 1987 Tata McGraw 

Hill 

2. S.C. Arora A Course in Refrigeration & 

Air Conditioning 

First Dhanpat Rai & 

Sons. 

3. N.N. 

Ananthanarayanan 

Basic Refrigeration & Air 

Conditioning 

Fourth Tata McGraw 

Hill 

4. R.J. Dossat Principles of Refrigeration Second Wiley Eastern 

Limited 

5. W.F. Stocker Refrigeration & Air 

Conditioning 

First Tata McGraw 

Hill 

6. C.P. Arora Refrigeration & Air- 

Conditioning 

- Tata McGraw 

Hill 

7. Mc Cabe Warren 

L., Smith, Juliam C. 

Home Refrigeration & Air- 

Conditioning 

Sixth Tata McGraw 

Hill 



SUBJECT: ADD-ON ADVANCED DIPLOMA COURSE IN 

'REFRIGERATION AND AIR-CONDITIONING' 

 
LIST OF EXPERIMENTS 

 
1. Open a hermetically sealed unit. Dissemble its each part. Sketch its each part. 

Reassemble the unit and weld it. 

2. Open a reciprocating compressor. Separate its each part. Sketch its each part and 

reassemble it. 

3. Determine the COP from the design conditions for a given water cooler and compare it 

with the actual COP of the given water cooler. 

4. Study and use various methods of refrigerant leak detection. 


