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CHAPTER NO.                                                                    

1. Introduction to Mechanics 

1.1  Force Moment and Couple                                                           

1.2  Principle of Transmissibility                                                      

1.3  Varignon’s Theorem                                                                  

1.4  Resultant of Force System                                                           

1.5  System of Forces                                                                       

1.6  Types of Support                                                                      

1.7  Types of Load                                                                          

1.8  Free Body Diagram                                                                    

1.9  Equilibrium Equation and Support Reaction                       

1.10 Normal and Shear Stress and Strain                                         

1.11 Hookes’ Law                                                                             

1.12 Poisson’s Ratio                                                                        

1.13 Elastic Constants and Their Relationships                              

1.14 Stress-Strain Diagram for Ductile and Brittle Materials             

1.15 Factor of Safety (FoS)                                                              

 

2. Introduction to IC Engines and Electric Vehicles 



2.1  Basic Definitions of IC Engines and Components                      

2.2  Construction and Working of Four Stroke SI Engine               

2.3  Construction and Working of Two Stroke SI Engine                

2.4  Construction and Working of Four Stroke CI Engine               

2.5  Construction and Working of Two Stroke CI Engine                

2.6  Scavenging Process of Two and Four Stroke IC Engines          

2.7  Difference between Two and Four Stroke IC, SI, and CI Engine   

2.8  Components of Electric Vehicle                                                

2.9  Types of Batteries in EV                                                          

2.10 Electric Vehicle Charger                                                          

2.11 Electrical Vehicle Drive System                                                

2.12 Electric Vehicle (EV) Transmission System                              

2.13 Electric Vehicle (EV) Power Devices                                      

2.14 Advantages and Disadvantages of Electric Vehicles (EVs)      

2.15 Hybrid Electric Vehicles (HEVs)                                           

 

3. Introduction to Refrigeration and Air-Conditioning 

3.1  Refrigeration Effect                                                                  

3.2  Ton of Refrigeration                                                                  

3.3  Coefficient of Performance                                                         

3.4  Methods of Refrigeration                                                           

3.5  Construction and Working of Domestic Refrigerator               



3.6  Concept of Heat Pump in a Refrigerator                                   

3.7  Air Conditioning: Meaning and Applications                               

3.8  Humidity in Air-Conditioning                                                   

3.9  Dry Bulb, Wet Bulb, Dew Point Temperatures, and Comfort 

Conditions   

3.10 Construction and Working of Window Air Conditioner            

 

4. Introduction to Fluid Mechanics 

4.1  Introduction to Fluid Mechanics                                               

4.2  Fluid Properties                                                                        

4.3  Pascal’s Law                                                                            

4.4  Continuity Equation                                                                   

4.5  Working Principles of Hydraulic Turbines (Pelton Wheel and 

Francis)   

4.6  Pumps (Centrifugal and Reciprocating)                                        

4.7  Hydraulic Lift                                                                          

 

5. Introduction to Measurement and Mechatronics 

5.1  Introduction to Measurement                                                   

5.2  Errors in Measurement                                                           

5.3  Calibration                                                                             

5.4  Measurements of Pressure                                                    



5.5  Temperature                                                                          

5.6  Mass Flow Rate                                                                       

5.7  Strain                                                                                      

5.8  Force                                                                                    

5.9  Torque                                                                                    

5.10 Concept of Accuracy, Precision, and Resolution                      

5.11 Introduction to Mechatronics                                                

5.12 Introduction to Autotronics, Bionics, and Avionics                    

5.13 Sensors                                                                                 

5.14 Transducers                                                                            

5.15 Overview of Mechanical Actuation System                          

5.16 Hydraulic and Pneumatic Actuation System                        


