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RATIONALE:
This subject is classified as an Applied Technology. The 21st century predicts revolutionary developments in Refrigeration and Air Conditioning. Refrigeration and Air conditioning is one of the most meaningful job areas for diploma holders in Mechanical Engineering. Considering the wide and increasing use   of Refrigeration and Air conditioning for domestic, commercial and industrial applications and the challenges put by the use of Refrigeration and air conditioning equipments in existing stage, it is absolutely necessary that Diploma Engineers should learn this subject. They should know the processes, equipments, systems of Refrigeration and Air Conditioning with their functioning, maintenance, repairs and measures to meet the challenges of the near future in this area. The Knowledge of Thermal Engineering and Power Engineering is a prerequisite for this subject.  

OBJECTIVES:
The student should be able to: -

1.  Describe types, working principles and construction of Refrigeration and Air Conditioning systems.

2.  Calculate performance of refrigeration and air conditioning system.

3.  Use various charts and tables used in refrigeration and air conditioning.

4.  Enlist properties of refrigerants, their applications and effects on environment.

5.  Identify various components and controls used in refrigeration and air conditioning.

6. Describe various air conditioning systems and their applications.

7. Estimate cooling and heating loads.

8. Identify and describe different components of air distribution system.

LEARNING STRUCTURE: -
 

CONTENTS: THEORY
	Chapter
	Name of the Topic
	Marks

	01
	Basics of Refrigeration 

1.1 Definition of refrigeration.

1.2 Necessity of refrigeration

1.3  Methods of refrigeration:-

       Ice refrigeration 

       Refrigeration by expansion of air

       Refrigeration by throttling of gas

       Vapour refrigeration system

       Steam jet refrigeration system

       Non conventional methods of refrigeration like Vortex tube, Pulse tube refrigeration, solar refrigeration

1.4 Concept of heat engine, heat pump and refrigerator.

1.5   Unit of refrigeration, C.O.P. and refrigerating effect.

1.6  Major application areas of R.A.C. like domestic, commercial and industrial.
	10

	02
	Refrigeration Cycles

2.1 Reversed Carnot Cycle and its representation on PV and TS diagram.

2.2 Air Refrigeration Cycles: -

· Bell Coleman air refrigerator, it’s representation on PV and TS diagram, types and applications like air craft refrigeration using simple air cooling system..

· (Simple numerical on Reversed Carnot cycle.)

2.3 Vapour Compression Cycle (V.C.C): -

· principle, components, Representation on P-H and T-S diagram,  effects of wet compression, dry compression, calculation of COP, Effect of superheating, under cooling, suction pressure and discharge pressure, Actual V.C.C., (simple numerical), Methods of improving COP

     (no description).

· Introduction to multistage V.C.C., its necessity, advantages.

2.4 Vapour Absorption system : -

· Principle, components and working of aqua- ammonia system (simple & practical)

     Li-Br Absorption System Electrolux Refrigeration System, Desirable properties of Refrigerant and absorbent used in Vapour Absorption System.

Comparison of above Refrigeration Cycles.
	16

	03
	Refrigerants

3.1 Classification of refrigerants.

3.2 Desirable properties of  refrigerants.

3.3 Nomenclature of refrigerants.

3.4 Selection of refrigerant for specific applications.

3.5 Concept of Green House Effect, Ozone depletion, Global warming.

3.6   Eco-friendly refrigerants like R-134a, hydrocarbon refrigerants etc.
	06

	04
	Equipment selection
    

4.1   Components of Vapour Compression Refrigeration System

4.1.1 Compressors: 

      - Classification, Construction and working of open  type, hermetic, centrifugal, rotary, screw and  scroll compressor and their  applications.

4.1.2 Condensers: 

- Classification, description of air cooled and water cooled condensers,  comparison and 

                applications

              -  Evaporative condensers.

4.1.3 Expansion devices: 

     - Types: - Capillary tube, automatic,                              

        thermostatic and their applications

4.1.4   Evaporators and chillers: -

           - Classification of evaporators Construction and working of Bare tube, Plate surface, finned, shell and tube, flooded and dry expansion evaporator

           - Capacity of evaporator and their applications

           - Classification of chillers

           - Construction and working of dry  expansion  Chillers and flooded chillers and their  applications. 

4.2 Selection criteria for Vapour compression refrigeration system components for the following applications: 

             Water coolers, ice plants, cold storage, domestic   refrigerator 
	16

	05
	Psychrometry 



5.1 Definition and necessity of air conditioning.

5.2 Properties of Air, Dalton’s law of  partial pressure

5.3 Psychrometric chart 

5.4 Psychrometric processes, Bypass Factor, ADP, concept of SHF, RSHF, ERSHF, GSHF

5.5 Adiabatic mixing of Air streams

5.6 Simple numerical using Psychrometric chart

5.7 Equipments used for Air- conditioning like humidifier, dehumidifier, filter,  heating and cooling coils.
	10

	06
	Comfort conditions and cooling load calculations
            

6.1 Thermal exchange of body with environment

6.2 Factors affecting human comfort

6.3 Effective temp. and comfort chart

6.4 Components of cooling load- sensible heat gain and latent heat gain sources
	08

	07
	Air- conditioning systems         

7.1 Classification of A.C. systems

7.2 Industrial and commercial A.C. systems

7.3 Summer, winter and year round A.C. systems

7.4 Central and unitary A.C. systems

7.5 Application areas of A.C. systems
	08

	08
	Air distribution systems 
    

8.1 Duct systems: -

        - Closed perimeter system, extended plenum system, radial duct system, duct materials, requirement of duct materials, losses in ducts

8.2 Fans and Blowers: -

       - Types, working of fans and blowers

8.3 Air distribution outlets: -

      - Supply outlets, return outlets, grills, diffusers

8.4 Insulation: -

      - Purpose, properties of insulating material, types of insulating materials, methods of applying insulation.
	06

	Total
	80


PRACTICAL:
Skills to be developed:

Intellectual skills:

1. Identify various components of refrigeration and air conditioning equipment

2. Analyse cooling load based on application.

3. Interpret psychometric chart to find various properties of air.

4. Observe working of test rigs and calculate coefficient of performance.

Motor skills:

1. Handle various tools used for refrigeration and air conditioning plant maintenance 

2. Use of temperature, pressure, energy measuring devices

3. Draw the layout of central Air conditioning plant

4. Perform cooling load calculations  for different air conditioning applications

5. Select and use of different types of insulating material and setting procedures for applying insulations 

LIST OF PRACTICAL: 
1. Trial on water cooler test rig.

2. Trial on ice plant test rig.

3. Visit to cold storage

4. Demonstration of domestic refrigerator in View of construction, operation and controls used.

5. Demonstration of various controls like L.P./H.P. cut outs, thermostat, overload protector, solenoid valve used in RAC.

6. Identification of components of ‘hermetically sealed compressor’.

7. Visit to repair and maintenance workshop in view of use of various tools and charging procedure.

8. Cooling load calculations for cabin, classrooms, laboratory, canteen and dairy plant, milk storage, small freezers (minimum one).

9. Trial on A.C. test rig.

10. Visit to central A.C. plant in view of ducting system, insulation system and Air distribution system (e.g. frozen food industry/ice- cream industry/mushroom plants/textile industries).

 11. Trouble shooting of domestic refrigerator/window air- Conditioner.

LEARNING RESOURCES:
1. Books:

	Sr. No
	Author
	Tit;e
	Publisher

	01
	R.S.Khurmi
	Refrigeration and Air Conditioning
	S.Chand and Co

	02
	Arrora and  Domkundwar
	Refrigeration and Air Conditioning
	Dhanpat Rai and Sons

	03
	Manohar Prasad
	Refrigeration and Air Conditioning
	New Age Publications

	04
	P.N.Ananthanarayanan
	Refrigeration and Air Conditioning
	Tata McGraw Hill

	05
	Roy Dossat
	Principles of Refrigeration
	Pearson Education

	06
	Edwin P. Anderson
	Commercial Refrigeration
	Taraporevala Sons & Co


2. IS/International Codes/Publications:

    a)  ISHRAE handbooks

    b)  Manohar Prasad: Refrigeration and Air Conditioning hand book, New Age Publications.






































































































































































Describe and analyze the concepts of Refrigeration and Air conditioning in view of operating and regularly maintaining related devices and systems in actual practice.





Analyze, identify and operate devices and systems like refrigerators, chillers, water coolers ice pants, cold storages





Analyze, identify and operate devices of Air conditioning systems like window, split , packaged and central air conditioners.





Vapour Compression cycle, Vapour Absorption cycle, Effect of suction and discharge pressure on COP 





Principles of Air Circulation, Humidification and Dehumidification





Methods of Refrigeration,  Ton of Refrigeration, COP, sensible and latent heat





DBT, WBT, DPT, humidity, relative humidity, heating and cooling loads








Compressor, Condenser, Expansion devices, Evaporators, Controls, Refrigerators, Chillers. Water coolers, Window, split, packaged & central air conditioners, fans, blowers, ducts, outlet grills.
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Procedures
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Concept











Facts
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