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In past few years ESE Main exam has evolved as an examination 

designed to evaluate a candidate’s subject knowledge. Studying 

engineering is one aspect but studying to crack prestigious ESE 

exam requires altogether different strategy, crystal clear concepts 

and rigorous practice of previous years’ questions. ESE mains being 

conventional exam has subjective nature of questions, where an 

aspirant has to write elaborately - step by step with proper and well 

labeled diagrams and figures. This characteristic of the main exam 

gave me the aim and purpose to write this book. This book is an 

effort to cater all the difficulties being faced by students during their 

preparation right from conceptual clarity to answer writing approach. 

MADE EASY Team has put sincere efforts in solving and preparing 

accurate and detailed explanation for all the previous years’ questions 

in a coherent manner. Due emphasis is made to illustrate the ideal 

method and procedure of writing subjective answers. All the previous 

years’ questions are segregated subject wise and further they have 

been categorised topic-wise for easy learning and helping aspirants to 

solve all previous years’ questions of particular area at one place. This 

feature of the book will also help aspirants to develop understanding 

of important and frequently asked areas in the exam. 

I would like to acknowledge the efforts of entire MADE EASY team 

who worked hard to solve previous years’ questions with accuracy. 

I hope this book will stand upto the expectations of aspirants and 

my desire to serve the student community by providing best study 

material will get accomplished.

B. Singh (Ex. IES)

CMD, MADE EASY Group

Director’s
Message

B. Singh (Ex. IES)
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1. Thermodynamics ....................................1-88
1. Basic Concepts, Work and Heat ............................ 1

2. First Law of Thermodynamics ............................... 9

3. Second Law of Thermodynamics.......................24

4. Entropy .....................................................................35

5. Properties of Pure Substances ...........................51

6. Thermodynamic Relations ..................................56

7. Availability ...............................................................72

8. Air Standard Cycle .................................................77

9. Properties of Gas and Gas Mixture ...................81

2. Refrigeration & Air-conditioning ....89-156
1. Air-Refrigerating Cycle .........................................89

2. Vapour Compression Cycle .................................97

3. Vapour Absorption System .............................. 118

4. Refrigerant and Component of

 Refrigeration System ......................................... 124

5. Psychrometry ....................................................... 133

6. Air-Conditioning System .................................. 147

3. Internal Combustion Engines ...... 157-197
1. Combustion in SI and CI Engines ................... 152

2. Carburetor, Ignition and Supercharging ...... 166

3. Fuel and Emission Control ................................ 172

4. Performance and Testing of IC Engine .......... 177

4. Power Plant Engineering .............. 198-288
1. Gas Turbine ........................................................... 198

2. Vapour Power Cycle ........................................... 220

3. Steam Turbine ...................................................... 233

4. Boiler ...................................................................... 251

5. Compressible Fluid Flow ................................... 271

6. Nozzle .................................................................... 284

7. Nuclear Power Plants ......................................... 288

5. Heat Transfer .................................... 289-377
1. Conduction ........................................................... 289

2. FINS ......................................................................... 206

3. Transient Conduction ........................................ 314

4. Convection ........................................................... 320

5. Condensation and Boiling ................................ 345

6. Radiation ............................................................... 348

7. Heat Exchangers ................................................. 365

6. Fluid Mechanics .............................. 378-469
1. Fluid Properties & Pressure Measurement ... 378

2. Fluid Statics and Buoyancy .............................. 378

3. Fluid Kinematics .................................................. 386

4. Fluid Dynamics .................................................... 393

5. Flow Measurement ............................................. 403

6. Flow Through Pipes ............................................ 416

7. Boundary Layer Theory, Drag and Lift .......... 427

8. Laminar Flow ........................................................ 440

9. Turbulent Flow .................................................... 447

10. Dimensional Analysis ......................................... 452

7. Turbo Machinery ............................. 470-560
1. Impulse Turbine .................................................. 470

2. Reaction Turbine ................................................. 495

3. Centrifugal Pump ................................................ 512

4. Reciprocating Pump........................................... 527

5. Reciprocating Air Compressor ........................ 537

6. Centrifugal Compressor .................................... 547

7. Axial Compressor ................................................ 549

8. Theory of Jet Propulsion ................................... 559

8. Renewable Sources of Energy ..... 561-588
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