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Semester: I 
Subject Name:-  Refrigeration and Air Conditioning
Subject Code:  ME40108


	Unit No.
	Topic
	Method
	Media
	Student Activity
	Assessment Tool
	Remarks

	I
	Vapour Compression refrigeration system

Introduction of Refrigeration – Second Law Interpretation, Reverse Carnot Cycle (RCC), Limitations of RCC with vapour as refrigerant, Modifications in RCC with vapour as refrigerant, Dry and Wet compression, Isenthalpic and Isentropic expansion, Ideal vapour compression cycle (VCC), effect of operating parameters on VCC, use of p-h charts, actual vapour compression cycle, method to improve COP of Vapour Compression Cycle, Introduction to multistage systems 

Part B

Single stage compression with two evaporators, two stage compression with liquid intercooler.
	Lecture,

Demonstration

	Power Point Presentation & Black Board.
	Q & A

# Trial on vapour compression test rig, 

Trial on ice plant

# Industrial Visit 


	i) Test I ◘ 

ii) HA 1 

iii) □ Lab.Experiments,  Industrial Visit Report

	Test I out of 30 marks, to be converted to _10_ marks


	II
	Refrigerants and Components of Vapour Compression Refrigeration (VCR) System

Part A

Classification of refrigerants, Desirable properties of refrigerants, Designation of refrigerants, primary and secondary refrigerants, Ozone depletion potential (ODP) Global warming potential (GWP), Montreal protocol, Kyoto protocol

Compressor - Hermetic, scroll, screw, rotary and centrifugal; Condenser - air cooled, water cooled; Evaporator – flooded, direct expansion; Expansion Device - capillary tube, automatic expansion valve, thermostatic expansion valve

Part B

Alternative Refrigerants, Azeotropes, Total equivalent warming impact (TEWI), Shell and tube type of Chillers
	Lecture,

Demonstration


	Power Point Presentation & Black Board.
	# Demonstrations of different VCC components
§ Observation of cut sections models
# Industrial Visit 
Q & A


	i) MCQ based Test II ◘ 

ii) HA 2 

iii) □ Lab.Experiments, Industrial Visit Report

	Test II out of 20 marks, to be converted to 20 marks.

End Sem out of 100 marks, to be converted to 60 marks

	III


	Vapour Absorption and Gas Cycle Refrigeration 

Part A

Vapour Absorption Refrigeration

Introduction to vapour absorption, Simple vapour absorption system, COP of simple vapour absorption system, Desirable properties of refrigerant and absorbent, Requirements of ideal refrigerant-absorbent mixture, Actual vapour absorption system, water ammonia system and lithium bromide system, Comparison between Vapour Compression and Vapour Absorption systems, T-ξ and h-ξ diagrams 

Gas Cycle Refrigeration

Limitations of RCC with gas as refrigerant, Modifications in RCC with gas as refrigerant, Bell Coleman cycle, Aircraft refrigeration - simple, boot strap, reduced ambient, regenerative 

Part B

Electrolux Refrigerator, Dry Air Rated Temperature, Vortex tube refrigeration
	Lecture,

Demonstration
	Power Point Presentation & Black Board.
	Q & A

# Trial on Vapour absorption test rig

	i) MCQ based Test II  ◘

ii) HA 3  


	Test II out of 20 marks, to be converted to 20 marks 

End Sem out of 100 marks, to be converted to 60 marks

	
	
	
	
	
	
	

	IV
	Psychrometry

Part A

Introduction, Psychrometric properties, Use of Psychrometric chart, Psychrometric processes, Application of first law to psychrometric process, Adiabatic saturation, Sensible heat Factor (SHF), Application of psychrometric processes in Air-conditioning equipment - Apparatus Dew Point (ADP), Bypass factor of coil, Air Washer, 
Part B

Mixing of Air, Evaporative cooling, Optimum effective temperature and comfort charts.
	Lecture,

Demonstration


	Power Point Presentation & Black Board & Cut Section
	
	i)  HA 4  
ii) End Sem Exam
iii) Industrial visit report


	End Sem out of 100 marks, to be converted to 60 marks

	V
	Air-Conditioning
Part A 

Thermodynamics of human body, Metabolism of human body, Human Comfort, Factors influencing comfort, Concept of effective temperature
Air conditioning Systems - Unitary, Zoned and Central; Summer, Winter and Year-round 

Part B

Optimum effective temperature and comfort charts, Applications of Air conditioning in Industry and Transport

	Lecture,

Demonstration
	Power Point Presentation & Black Board.
	Q & A

# Trial on Air conditioning test rig.
# Industrial Visit 


	i) HA 5  

ii) End Sem Exam
iii) Industrial visit report


	End Sem out of 100 marks, to be converted to 60 marks 



Levels of Bloom’s Taxonomy applicable for the course – Knowledge / Comprehension / Application / Analysis / Synthesis / Evaluation (Strike out levels not applicable)
Text Books

1. “Refrigeration and Air conditioning”, Khurmi R. S., Gupta J. K., S. Chand Publication (Fifth edition)

2. “Refrigeration and Air conditioning”, Arora C. P., Tata McGraw Hill Co., New Delhi

3. “Refrigeration and Air conditioning”, Dossat Ray J, Wiley Eastern Limited

Reference Books

1. “Refrigeration and Air conditioning”, Arora S. C. and Domkundwar S., Dhanpatrai and Sons, New Delhi

2. “Refrigeration and Air conditioning”, Manohar Prasad, Wiley Eastern Limited

3. “Refrigeration and Air conditioning”, Anantanrayanan, Tata McGraw Hills Co., New Delhi

Additional Reading

1. “Energy approach to Air-conditioning”, Edward Pita, Wiley Eastern Ltd.
Course Outcomes (Theory)
1. To learn fundamental concepts of vapour compression refrigeration systems and its applications.
2. To learn about different refrigerants, concept of ODP, GWP, TEWI and components of   refrigeration system.

3. To learn fundamental concepts of   vapour absorption and gas cycle  refrigeration systems and its applications.
4. Students will be able to apply psychrometric calculations/chart and analyze psychrometric processes for summer and winter air conditioning.
5. To learn fundamental concepts of Air conditioning systems and its applications in industry.
# - 
Details of laboratory course student activity for experiments based on appropriate unit. 
§ - 
Details of Tutorial course student activity based on appropriate unit. 

◘ -
Mandatory Assessment activities as per structure.

Mode of conduct of class test is to be mentioned. 
■ -
Scope of HA should be written in brief. 

□ -
Write unit-wise parameters used for continuous assessment of laboratory course. 

If parameters are used as a whole, they may be described in footer.

○ - 
Write unit-wise parameters used for continuous assessment of tut. course.
Course Code: ME 40308
Course Name: REFRIGERATION AND AIR-CONDITIONING
List of Practicals: 
1. Trial on vapour compression test rig. (CO 1 and 2)

2. Trial on ice plant. (CO 1 and 2)

3. Trial on vapour compression cycle of air conditioning test rig. (CO 1 and 2)

4. Analysis of psychrometric processes using air conditioning test rig. (CO 1 and 2)

5. Determination of COP of vapour absorption system. (CO 1 and 2)

6. Study of transport refrigeration systems. (CO 3)

7. Study various controls of refrigeration and air conditioning systems. (CO 3)

8. Study of various ducts employed in air conditioning systems. (CO 3)

9. Visit to cold storage plant. (CO 3)

10. Visit to central air conditioning plant. (CO 3)

Course Outcomes (Laboratory)
1. Demonstrate hands-on knowledge of the refrigeration systems.
2. Perform experimental analysis of refrigeration and air conditioning systems, analyze the results and draw conclusions.
3. Correlate the refrigeration and air conditioning concepts with the  industrial applications
Text Books

1. Khurmi R. S., Gupta J. K “Refrigeration and Air conditioning”, S. Chand Publication (Fifth edition)

2. Arora C. P., “Refrigeration and Air conditioning”, Tata McGraw Hill Co., New Delhi

3. Dossat Ray J, “Refrigeration and Air conditioning”, Wiley Eastern Limited

Reference Books

1. Arora S. C. and Domkundwar S., “Refrigeration and Air conditioning, Dhanpatrai and Sons, New Delhi.
2. Manohar Prasad ,“Refrigeration and Air conditioning”, Wiley Eastern Limited.
3. Anantanrayanan, “Refrigeration and Air conditioning”, Tata McGraw Hills Co., New Delhi.
4. Edward Pita, “Energy approach to Air-conditioning”, Wiley Eastern Ltd.
Name and Signature of Faculty executing the course plan
1)
 Prof. S.S.Shinde
Signature of Chairman – BOS
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