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ELECTIVE COURSES 

 
 
 

S.No. Semester Course 
code 

Course Title 

1 

6 

ME6002 Refrigeration and Air conditioning 

2 ME6004 Unconventional Machining Processes 

3 ME6021 Hydraulics and Pneumatics 

4 ME6012 Maintenance Engineering 

5 
7 

ME6008 Welding Technology 

6 ME6005 Process Planning and Cost Estimation 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
ME6002                                REFRIGERATION AND AIR CONDITIONING                          L  T  P  C 

3 0   0  3 
 

 
UNIT I             INTRODUCTION                                                                                                             5 
 
Introduction to Refrigeration - Unit of Refrigeration and C.O.P.– Ideal cycles- Refrigerants Desirable 
properties – Classification - Nomenclature - ODP & GWP. 

 
UNIT II            VAPOUR COMPRESSION REFRIGERATION SYSTEM                                             10 
 
Vapor compression cycle : p-h and T-s diagrams - deviations from theoretical cycle – subcooling and 
super heating- effects of condenser and evaporator pressure on COP- multipressure system - low 
temperature refrigeration - Cascade systems – problems. Equipments: Type of Compressors, 
Condensers, Expansion devices, Evaporators. 

 
UNIT III           OTHER REFRIGERATION SYSTEMS                                                                           8 
 
Working principles of Vapour absorption systems and adsorption cooling systems – Steam jet 
refrigeration- Ejector refrigeration systems- Thermoelectric refrigeration- Air refrigeration - Magnetic - 
Vortex and Pulse tube refrigeration systems. 
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UNIT IV          PSYCHROMETRIC PROPERTIES AND PROCESSES                                               10 
 
Properties of moist Air-Gibbs Dalton law, Specific humidity, Dew point temperature, Degree of 
saturation, Relative humidity, Enthalpy, Humid specific heat, Wet bulb temperature Thermodynamic 
wet bulb temperature, Psychrometric chart; Psychrometric of air-conditioning processes, mixing of air 
streams. 

 
UNIT V           AIR CONDITIONING SYSTEMS AND LOAD ESTIMATION                                       12 

 
Air conditioning loads: Outside and inside design conditions; Heat transfer through structure, Solar 
radiation, Electrical appliances, Infiltration and ventilation, internal heat load; Apparatus selection; 
fresh air load, human comfort & IAQ principles, effective temperature & chart, calculation of summer & 
winter air conditioning load; Classifications, Layout of plants; Air distribution system; Filters; Air 
Conditioning  Systems  with  Controls:  Temperature,  Pressure  and  Humidity  sensors,  Actuators  & 
Safety controls. 

 
TOTAL: 45 PERIODS 

 
TEXT BOOK: 
1.        Arora, C.P., "Refrigeration and Air Conditioning", 3rd   edition, McGraw Hill,  New Delhi, 2010. 

 
REFERENCES: 
1.        Roy J. Dossat, "Principles of Refrigeration", 4

th   
edition, Pearson Education Asia, 2009. 

2.        Stoecker, W.F. and Jones J. W., "Refrigeration and Air Conditioning", McGraw Hill, New Delhi, 
1986. 

3.        ASHRAE Hand book, Fundamentals, 2010 
4.         Jones W.P., "Air conditioning engineering", 5th   edition,Elsevier Butterworth-Heinemann, 2001 

 
 
 
 
 

ME6004                        UNCONVENTIONAL MACHINING PROCESSES                             L  T  P  C 
3   0 0  3 

 
UNIT I             INTRODUCTION                                                                                                            6 
 
Unconventional machining Process – Need – classification – Brief overview . 

 
UNIT II            MECHANICAL ENERGY BASED PROCESSES                                                          9 
 
Abrasive Jet Machining – Water Jet Machining – Abrasive Water Jet Machining - Ultrasonic 
Machining.(AJM,  WJM,  AWJM  and  USM).  Working  Principles  –  equipment  used  –  Process 
parameters – MRR- Applications. 

 
UNIT III            ELECTRICAL ENERGY BASED PROCESSES                                                            9 
 
Electric Discharge Machining (EDM)- working Principle-equipments-Process Parameters-Surface 
Finish and MRR- electrode / Tool – Power and control Circuits-Tool Wear – Dielectric – Flushing – 
Wire cut EDM – Applications. 

 

UNIT IV          CHEMICAL AND ELECTRO-CHEMICAL ENERGY BASED PROCESSES               11 
 
Chemical machining and Electro-Chemical machining (CHM and ECM)-Etchants – Maskant - 
techniques of  applying  maskants  - Process Parameters –  Surface finish  and  MRR-Applications. 
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Principles of ECM- equipments-Surface Roughness and MRR Electrical circuit-Process Parameters- 
ECG and ECH - Applications. 

 
UNIT V           THERMAL ENERGY BASED PROCESSES                                                               10 

 
Laser  Beam  machining  and  drilling  (LBM),  plasma  Arc  machining  (PAM)  and  Electron  Beam 
Machining (EBM). Principles – Equipment –Types - Beam control techniques – Applications. 

TOTAL: 45 PERIODS 
 
TEXT BOOKS: 

1.        Vijay.K. Jain “Advanced Machining Processes” Allied Publishers Pvt. Ltd., New Delhi, 2007 
2.        Pandey P.C. and Shan H.S. “Modern Machining Processes” Tata McGraw-Hill, New Delhi, 

2007. 
 
REFERENCES: 

1.        Benedict.  G.F.  “Nontraditional  Manufacturing  Processes”,  Marcel  Dekker  Inc.,  New  York, 
1987. 

2.        Mc Geough, “Advanced Methods of Machining”, Chapman and Hall, London, 1998. 
3.        Paul De Garmo, J.T.Black, and Ronald.A.Kohser, “Material and Processes in Manufacturing” 

Prentice Hall of India Pvt. Ltd., 8thEdition, New Delhi , 2001. 
 
 
 
 

ME6005                          PROCESS PLANNING AND COST ESTIMATION                          L  T  P  C 
3   0 0  3 

 
 
UNIT I             INTRODUCTION TO PROCESS PLANNING                                                             10 
 
Introduction- methods of process planning-Drawing interpretation-Material evaluation – steps in 
process selection-.Production equipment and tooling selection 

 
UNIT II            PROCESS PLANNING ACTIVITIES                                                                           10 
 
Process parameters calculation for various production processes-Selection jigs and fixtures  election 
of  quality  assurance  methods  -  Set  of  documents  for  process  planning-Economics  of  process 
planning- case studies 

 
UNIT III           INTRODUCTION TO COST ESTIMATION                                                                    8 
 
Importance of costing and estimation –methods of costing-elements of cost estimation –Types of 
estimates  –  Estimating  procedure-  Estimation labor  cost,  material  cost-  allocation  of  over  head 
charges- Calculation of depreciation cost 
 
UNIT IV          PRODUCTION COST ESTIMATION                                                                              8 
 
Estimation of Different Types of Jobs - Estimation of Forging Shop, Estimation of Welding Shop, 
Estimation of Foundry Shop 

 
UNIT V           MACHINING TIME CALCULATION                                                                               9 
Estimation of Machining Time - Importance of Machine Time Calculation- Calculation of Machining 
Time for Different Lathe Operations ,Drilling and Boring - Machining Time Calculation for Milling, 
Shaping and Planning -Machining Time Calculation for Grinding 
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TEXT BOOKS: 

1.        Peter scalon, “Process planning, Design/Manufacture Interface”, Elsevier science technology 
Books, Dec 2002. 

 
REFERENCES: 
1.        Ostwalal P.F. and Munez J., “Manufacturing Processes and systems”, 9

th 
Edition, John Wiley, 

1998. 
2.        Russell R.S and Tailor B.W, “Operations Management”, 4th Edition, PHI, 2003. 
3.        Chitale A.V. and Gupta R.C., “Product Design and Manufacturing”, 2nd Edition, PHI, 2002. 

 
 
 

 
 

ME6008                                       WELDING TECHNOLOGY                                                  L  T  P  C 
3   0 0  3 

 
UNIT I             GAS AND ARC WELDING PROCESSES:                                                                    9 
 
Fundamental principles – Air Acetylene welding, Oxyacetylene welding, Carbon arc welding, Shielded 
metal arc welding, Submerged arc welding, TIG & MIG welding, Plasma arc welding and Electroslag 
welding processes - advantages, limitations and applications. 

 
UNIT II            RESISTANCE WELDING PROCESSES:                                                                       9 
 
Spot welding, Seam welding, Projection welding, Resistance Butt welding, Flash Butt welding, 
Percussion welding and High frequency resistance welding processes - advantages, limitations and 
applications. 

 
UNIT III           SOLID STATE WELDING PROCESSES:                                                                     9 
 
Cold welding, Diffusion bonding, Explosive welding, Ultrasonic welding, Friction welding, Forge 
welding, Roll welding and Hot pressure welding processes - advantages, limitations and applications. 

 
UNIT IV          OTHER WELDING PROCESSES:                                                                                 9 

 
Thermit welding, Atomic hydrogen welding, Electron beam welding, Laser Beam welding, Friction stir 
welding, Under Water welding, Welding automation in aerospace, nuclear and surface transport 
vehicles. 

 
UNIT V           DESIGN OF WELD JOINTS, WELDABILITY AND TESTING OF  WELDMENTS     9 
 
Various weld joint designs – Weldability of Aluminium, Copper, and Stainless steels. Destructive and 
non destructive testing of weldments. 
 
TEXT BOOKS: 
1.        Parmer R.S., “Welding Engineering and Technology”, 1st  edition, Khanna Publishers, New 

Delhi, 2008. 
2.        Parmer R.S., “Welding Processes and Technology”, Khanna Publishers, New Delhi, 1992. 
3.        Little R.L., “Welding and welding Technology”, Tata McGraw Hill Publishing Co., Ltd., New 

Delhi, 34th reprint, 2008. 
 
REFERENCES: 
1.        Schwartz M.M. “Metals Joining Manual”. McGraw Hill Books, 1979. 
2.        Tylecote R.F. “The Solid Phase Welding of Metals”. Edward Arnold Publishers Ltd. London, 
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1968. 
3.        AWS- Welding Hand Book. 8th Edition. Vol- 2. “Welding Process” 
4.        Nadkarni S.V. “Modern Arc Welding Technology”, 1st edition, Oxford IBH Publishers, 2005. 
5.        Christopher Davis. “Laser Welding- Practical Guide”. Jaico Publishing House, 1994. 
6.        Davis A.C., “The Science and Practice of Welding”, Cambridge University Press, Cambridge, 

1993 
 

 
 
ME6012                                   MAINTENANCE ENGINEERING                                            L  T  P  C 

3 0  0 3 
 
UNIT I             PRINCIPLES AND PRACTICES OF MAINTENANCE PLANNING                               9 
 
Basic Principles of maintenance planning – Objectives and principles of planned maintenance activity 
– Importance and benefits of sound Maintenance systems – Reliability and machine availability – 
MTBF, MTTR and MWT – Factors of availability – Maintenance organization – Maintenance 
economics. 

 
UNIT II            MAINTENANCE POLICIES – PREVENTIVE MAINTENANCE                                      9 
 
Maintenance categories – Comparative merits of each category – Preventive maintenance, 
maintenance schedules, repair cycle - Principles and methods of lubrication – TPM. 

 
UNIT III           CONDITION MONITORING                                                                                            9 
 
Condition Monitoring – Cost comparison with and without CM – On-load testing and offload testing – 
Methods and instruments for CM – Temperature sensitive tapes – Pistol thermometers – wear-debris 
analysis 

 
UNIT IV          REPAIR METHODS FOR BASIC MACHINE ELEMENTS                                           10 
 
Repair methods for beds, slide ways, spindles, gears, lead screws and bearings – Failure analysis – 
Failures and their development – Logical fault location methods – Sequential fault location. 

 
UNIT V           REPAIR METHODS FOR MATERIAL HANDLING EQUIPMENT                                 8 
 
Repair methods for Material handling equipment - Equipment records –Job order systems -Use of 
computers in maintenance. 
 
TEXT BOOKS: 

1.        Srivastava S.K., “Industrial Maintenance Management”, S. Chand and Co., 1981 
2.        Venkataraman .K “Maintancence Engineering   and Management”, PHI Learning, Pvt. Ltd., 

2007 
 
REFERENCES: 

1.        Bhattacharya S.N., “Installation, Servicing and Maintenance”, S. Chand and Co., 1995 
2.        White E.N., “Maintenance Planning”, I Documentation, Gower Press, 1979. 
2.        Garg M.R., “Industrial Maintenance”, S. Chand & Co., 1986. 
3.        Higgins L.R., “Maintenance Engineering Hand book”, 5th Edition, McGraw Hill, 1988. 
4.        Armstrong, “Condition Monitoring”, BSIRSA, 1988. 
5.        Davies, “Handbook of Condition Monitoring”, Chapman & Hall, 1996. 
6.        “Advances in Plant Engineering and Management”, Seminar Proceedings - IIPE, 1996. 
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ME6021                                         HYDRAULICS AND PNEUMATICS                                 L  T  P  C 
3  0 0  3 

 

 
UNIT I       FLUID POWER PRINCIPLES AND FUNDEMENTALS (REVIEW)                                     3 
 
Introduction to Fluid power- Advantages and Applications- Fluid power systems – Types of fluids- 
Properties of fluids Basics of Hydraulics – Pascal’s Law- Principles of flow – Work, Power and Torque. 
Properties of air– Perfect Gas Laws. 

 
UNIT II       HYDRAULIC SYSTEM AND COMPONENTS                                                                13 
 
Sources of Hydraulic power: Pumping Theory – Pump Classification- Construction, Working, Design, 
Advantages, Disadvantages, Performance, Selection criterion of Linear, Rotary- Fixed and Variable 
displacement pumps, Hydraulic Actuators: Cylinders – Types and construction, Hydraulic motors 
Control Components: Direction control, Flow control and Pressure control valves- Types, Construction 
and   Operation-   Applications   –   Types   of   actuation.   Accessories:   Reservoirs,   Accumulators, 
Intensifiers, Pressure Switches- Applications- Fluid Power ANSI Symbol. 

 
UNIT III       HYDRAULIC CIRCUITS                                                                                                     9 

 
Industrial hydraulic circuits- Regenerative, Pump Unloading, Double-pump, Pressure Intensifier, Air- 
over   oil,   Sequence,   Reciprocation,   Synchronization,   Fail-safe,   Speed   control,   Hydrostatic 
transmission, Accumulators, Electro hydraulic circuits, Mechanical Hydraulic servo systems. 

 
UNIT IV          PNEUMATIC SYSTEM                                                                                                  8 
 
Compressors- Filter, Regulator, Lubricator, Muffler, Air control Valves, Quick Exhaust valves, 
Pneumatic actuators, Servo systems. Introduction to Fluidics, Pneumatic logic circuits. 

 
UNIT V           DESIGN OF HYDRALIC AND PNEMATIC CIRCUITS                                                 12 
 
Design of circuits using the components of hydraulic system for Drilling, Planning, Shaping, Punching, 
Press. – Selection, fault finding and maintenance of hydraulic components- Sequential circuit design 
for  simple  application  using  cascade  method,  Electro  pneumatic  circuits.  Selection  criteria  of 
pneumatic components – Installation fault finding and maintenance of pneumatic components. 
Microprocessor and PLC- Applications in Hydraulic and Pneumatics- Low cost Automation – Hydraulic 
and Pneumatic power packs. 
 

TOTAL: 45 PERIODS 
 

TEXT BOOK 

1.    Anthony Esposito,” Fluid Power with Applications”, PHI / Pearson Education, 2005. 
 

REFRENCES 

1.  Shanmugasundaram.K, “Hydraulic and Pneumatic controls”, Chand & Co, 2006. 
2.  Majumdar, S.R., “Oil Hydraulics Systems- Principles and Maintenance”, Tata McGraw Hill, 2001 
3.  Majumdar, S.R., “Pneumatic Systems – Principles and Maintenance”, Tata McGraw Hill, 2007. 
4.  Micheal J, Pinches and Ashby, J.G., “Power Hydraulics”, Prentice Hall, 1989. 
5.  Dudelyt, A Pease and John J Pippenger, “Basic Fluid Power”, Prentice Hall, 1987. 
6.  Srinivasan. R, "Hydraulic and Pneumatic Control", IInd  Edition, Tata McGraw - Hill Education, 

2012 
 

 


