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RATIONALE: 
I.C. Engines find applications in almost all sectors of industry and in automobiles. Diploma technicians deal with working, testing and maintenance of I.C. Engines. I.C. Engines are one of the major contributors of air pollution. Hence I.C. Engine pollution control plays a vital role in protecting the environment. Use of air compressors is increasing. There is large scope for energy saving in air compressors. Hence it is necessary to understand thermodynamic aspect of air compressor. Gas turbine is used for power generation and for jet propulsion. Diploma engineer should understand the fundamentals of refrigeration and air- conditioning as there is scope for entrepreneurship in this field.   

OBJECTIVES: 
       The Students should be able to:
1. Apply continuity equation to nozzles.

2. Describe construction and working of various types of steam turbines.

3. Explain use of different types of steam condensers and compare various steam condensers.

4. Describe internal combustion engine.

5. Calculate various performance characteristics of IC Engines by conducting trial.

6. Understand working of gas turbines and its application.

7. Select appropriate type of compressor to suit the requirements.

8. Calculate performance parameters of Air compressor.

9. Understand Refrigeration & Air-conditioning processes and  their application

LEARNING STRUCTURE: 












Application









    Procedure

      Principles

      Concepts

              Facts      

CONTENTS: THEORY
	Chapter
	Name of the Topic
	Marks

	01
	I.C. Engine
1.1  Power Cycles - Carnot, Otto, Diesel, Dual, Brayton  

       Cycle, representation on P-V, T-S diagram and Simple numerical on Otto cycle only.

1.2  Classification of I.C. Engines

1.3  Two stroke and four stroke Engines

       Construction and working, comparison, valve timing Diagram.

1.4  Brief description of I.C. Engine combustion (SI & CI), scavenging, preignition, detonation, supercharging, turbo charging, simple Carburetor, M.P.F.I., fuel injection pump

1.5 List of fuel, lubricant additives and their advantages.
	20

	02
	I.C. Engine Testing and Pollution Control
 
2.1   Engine Testing - I.P., B.P. Mechanical, Thermal 

        relative and volumetric efficiency, BSFC, Heat    

        Balance sheet.

2.2   Morse Test, Motoring test

2.3   Pollution Control

        - Pollutants in exhaust gases of petrol and diesel engines, their

          effects on environment, exhaust gas analysis for petrol and diesel

         engine, Catalytic  Converter, Bharat stage I, II, III norms.


	16

	03
	Air Compressor 


3.1 Introduction

3.2 uses of compressed air

      -  Classification of air compressors

      -   Definition: - Compression ratio

      -   Compressor capacity

      -   Free Air Delivered

      -   Swept volume

3.3    Reciprocating air compressor

-  Construction and working of single stage and two stage compressor

· Efficiency: - Volumetric , Isothermal & Mechanical  
( only simple numerical)  

- Advantages of multi staging.

3.4     Rotary Compressor

- Construction and working of screw, lobe, vane,  

                   centrifugal compressors (No numerical)

- Comparison and applications of reciprocating and rotary compressors

- Purification of air to remove oil, moisture and dust

3.5   Methods of energy saving in air compressors.
	16

	04
	Gas Turbine And Jet Propulsion

4.1  Classification and applications of gas turbine.

4.2  Constant volume and constant pressure gas turbines.

      - Closed cycle and open cycle gas turbines and their comparison.

4.3   Methods to improve thermal efficiency of gas turbine- Regeneration, inter- cooling, reheating using T- Ø diagram (no analytical treatment)

4.4   Jet Propulsion

- Principles of turbojet, turbo propeller, Ram jet.

4.5   Rocket propulsion


- Solid propellants and liquid propellants, components of     

                liquid propellants rocket engine.


	12

	05
	Refrigeration and Air- Conditioning

5.1   Introduction 


- COP of Heat Pump and refrigerator, Tonnes of            Refrigeration.

5.2   Vapour compression system


- Vapour compression refrigeration cycle, components of Vapour Compression Cycle.   

               Applications- Water cooler ,Domestic refrigerator, Ice plant & cold storage.

5.3   Psychrometry 

·  Properties of air, psychrometric chart & processes (No Numerical)

5.4  Air conditioning systems


-  Definition of Air conditioning and classification of              

                 Air conditioning Systems.
	16

	Total
	80


PRACTICAL:
Intellectual Skills:
1. Identify components of IC Engines.
2. Understand working principals of IC Engines, Compressors and refrigeration systems.
3. Analyse exhaust gases and interpret the results.
4. Use internet for information search.
5. Interpret the test results.
6. Select tools and gauges for inspection and maintenance.
Motor skills:
1.    Assemble and dismantle engine according to given procedure.
2.   Follow the procedure to start an engine.
3.   Operate IC Engine test rig, refrigeration test rig for measuring various parameters and plotting them.
4.   Operate exhaust gas analyzer for measuring pollutants.
LIST OF PRACTICAL:
1. Dismantling assembly of petrol/diesel engine

2. Trial on single/multi cylinder petrol and diesel engine with heat balance sheet

3. Morse Test on Multi cylinder Diesel/Petrol engine

4. Measurement of I.C. pollutants with the help of Exhaust gas Analyzer for petrol / diesel engine with  

       the help of Exhaust gas 

5. Trial on two-stage Reciprocating compressor

6. Collection and analysis of manufacturer’s catalogue for Reciprocating/Screw compressor 

7.  Visit website- http://library.think.quest.org

       http://www.grc.nasa.goes and prepare a brief report on gas turbine and jet propulsion.

8. Trial on Refrigeration Test Rig for calculation of C.O.P, power required, refrigerating effect.

9. Identify the components and trace the flow of refrigerant through various components in window air conditioner.

LEARNING RESOURCES: 
Books:
	Sr. No.
	Author
	Title
	Publisher

	01
	V. M. Domkundwar
	Course in Thermal Engineering
	Dhanpat Rai & Co

	02
	P.L.Ballaney
	Thermal Engineering
	Khanna Publishers

	03
	R.S.Khurmi
	Text Book of Thermal Engineering
	S.Chand & Co. Ltd

	04
	Patel. Karamchandani
	Heat Engine Vol.-I and Vol.-II
	Acharya Publication

	05
	R. k. Jain
	Automobile Engineering
	Tata McGraw Hill





Enthalpy, Entropy, Cycles, Internal energy, Efficiency, T.D. work





Process, strokes, stages, heat transfer, pressure drop





C.O.P.


Steady flow energy equation


Boyle’s and Charles law


Avogadro’s law, psychometry





Understand, analyze and apply various aspects of Power Engineering in practical application area in relation with construction and working of IC engine, gas turbine, air compressor, refrigeration and air conditioning.








Construction, assembly, dis-assembly, and analysis of IC engine, working of turbine, boiler, condenser, cooling tower








Engine testing, combustion, propulsion 








Laws of conservation of energy


Laws of  thermodynamics.


Continuity equation


Valve timing diagram








I.C. Engine, gas turbine, Air compressor, Refrigerator and air conditioner









