B.E. IV SEM VIII (MECHANICAL)
B.E. IV SEM VIII (MECHANICAL)
M-801 POWER PLANT ENGINEERING

	Teaching Scheme
	Examination Scheme

	Theory
	Practical
	Theory
	Hrs.
	Sessional 
	Practical/ Oral  
	TermWork
	   Total

	Hrs.
	Hrs.
	Marks
	
	Marks
	Marks
	Marks
	Marks

	4
	2
	100
	3
	-
	25
	25
	150


Steam Nozzles :
Types of nozzles, velocity and heat drop, condition for maximum discharge, effect of   friction and nozzle efficiency. Physical concept of critical pressure. General relationship  between area, velocity and pressure, super saturated flow, effect of variation of back  pressure.

Steam Turbine : 

Principle of operation types of steam turbines, velocity diagrams and compounding of turbines. 

Impulse Turbine : Work done on the turbine blades, diagram efficiency, stage efficiency, axial thrust, multi staging, most economical ratio of blade angles, reheat factor, internal efficiency, effects of finite stages. 

Reaction Turbine : Velocity diagram, degree of reaction. Impulse reaction turbine with similar blade section and half degree reaction, stage efficiency, work done, optimum blade speed ratio, axial thrust, height of reaction balding, effects of varying heat drop, blade sections and losses in turbine.
Industrial steam turbines : 

Back pressure, pass out and mixed pressure turbine topping turbine, steam accumulator.
Method of improving performance of turbines :  

Regenerative feed heating, Re-heat cycle, Binary vapor cycle.
Steam Turbine control and performance :  

Governing of turbines, part lead operation, pressure distribution at part load and

 mechanism of Governing, Integrated control of Thermal power plant.
Gas Turbines :  

Introduction, classification, simple open cycle gas turbine, closed cycle gas turbine,  Actual Brayton cycle, optimum pressure ratio for maximum thermal efficiency, work ratio,  air rate, means of improving the efficiency and specific output of simple cycle, open cycle  gas turbine with regeneration, reheating inter cooling , effect of various modification, effect  of operating variables on air rate, actual cycle gas turbine  with intercooling, reheat and  regeneration. Effect of operating variables on work ratio, water injection, closed cycle gas  turbine, Combustion chambers, applications of a turbines, turbine blade cooling, materials,  protective coating, performance of gas turbines, starting and ignition systems, lubricating  systems.
Co-generation Plant : 

Working on gas and steam turbine – combined cycle. Arrangement combine cycle,  advantages of combines cycle, parameters affecting the efficiency of combined cycle.  Performance of combined cycle, numericals.
Rocket Engines : 

Introduction, Ram jet, Turbo jet, Thrust power, propulsive efficiency, thermal efficiency,  merits and demerits of jet propulsion, turboprop.
Term Work: The term work shall be based on the  topics mentioned above.

Practical / Oral: The candidate shall be examined on the basis of  term-work.

Books:
1. Steam & Gas Turbines – by R Yadav, Central Publishing House

2. A Course in Power Plant Engg – by Arora & Domkundwar,Ed-4th ,Dhanpatrai & Co.

3. Steam Turbine Design & Practice – by Kearton., CBS Pub.

4. Gas Turbines & Propulsive Systems – by Dr. Khajuria & Dubey  etc., Dhanpatrai Pub

5. Applied Thermodynamics – by Eastop & Mc Conkey, Pearson Ed

6. Thermal Engineering by R. K. Rajput, Laxmi Pub., Delhi

B.E. IV SEM VIII (MECHANICAL)
M-802 MACHINE DESIGN
	Teaching Scheme
	Examination Scheme

	Theory
	Practical
	Theory
	Hrs.
	Sessional 
	Practical/ Oral  
	TermWork
	   Total

	Hrs.
	Hrs.
	Marks
	
	Marks
	Marks
	Marks
	Marks

	4
	3
	100
	4
	-
	25
	50
	175


Introduction : 

Introduction to statistical considerations in  design – process capabilities, Natural tolerances, reliability, Hazard rate – mean time before failure       ( MTBF)
Ergonomics :  

Aesthetics and Ergonomics  in design 
Design of gears :  

 Design of spur, helical , bevel and worm gears ,Lewis equation,– form factor, velocity factor, service factor, stress concentration factor for gear tooth profile, reliability factor. Gear tooth profile – surface finish (accuracy) and surface hardness. Selection of materials, checking the gear tooth for dynamic load, wear load endurance strength, calculation of bearing reactions for different types of gear drives, gear lubricants and gear lubrication. Load rating of machine cut spur and helical gears as per IS .power, Introduction to design of speed reducers and multi speed gear box. Selection of spur, helical and worm gear speed reducers with reference to manufacturers catalogues.
Design of bearings :  

Design of sliding contact bearings, hydrodynamic, hydrostatic and boundary lubrication, Petroff’s equation for lightly loaded bearings, Mackers’ equation, determination of coefficient of friction and power loss in bearings, Sommerfield number, checking performance of sliding contact bearing by use of Raimondi and Boyds charts.
Selection of bearings : 

Advantages and disadvantages of rolling contact bearing vs sliding contact bearing, basic dynamic and static capacity of bearings, L10 life, average life of bearings, selection procedure for given loading and life of bearings. Installation of rolling contact bearings, preloading of rolling contact bearings, lubrication of bearings
Design of I C Engine components : 

 Introduction to design of I.C. Engine components like pistons, valves gears, flywheel, crank shafts, and connecting rod.
Design of Hoisting elements : 

– selection of wire ropes, hoisting chains, sheaves, hooks and related components.
        Term work: 

Students will be required to prepare a report of one major problem from  

1.     Speed reducer & Gear Box 

2.     Material handling equipment – hoists, cranes etc.

3.     I C Engine components

4.     Design of simple system involving the design of elements and minor problems from 

        the  above topics.

Students will be required to prepare an assembly and detail drawing on A1 size sheets of major problem.

Practical / Oral: 

The candidate shall be examined on the basis of above termwork.
      Books:
1. Machine Design – by Bhandari, TMH Pub.

2. Machine Design – by Dr. Sadhu Singh, Khanna Pub.

3. Machine Design – by Sharma & Agrawal, S.K.Kataria & Sons

4. Machine Design – by Pandya & Shah, Charotar Publishing House

5. Machine Design – by R C Patel. Vol. II., C. Jamnadas & Co.

6. Machine Design Vol. II & III  by Farzak Haidery , Nirali Prakashan 

7. Machine Design by J.E.Shigley, MGH Pub.
B.E. IV SEM VIII (MECHANICAL)
M-803 CONTROL ENGINEERING

	Teaching Scheme
	Examination Scheme

	Theory
	Practical
	Theory
	Hrs.
	Sessional 
	Practical/ Oral  
	TermWork
	   Total

	Hrs.
	Hrs.
	Marks
	
	Marks
	Marks
	Marks
	Marks

	4
	2
	100
	3
	-
	25
	25
	150


Introduction : 

Types and classification of control systems, applications to engineering industries. 
Basic control system : 

mathematical modeling and its importance, System differential equation of electrical, Mechanical, Thermal, Hydraulic and Electromechanical network, analogy.

Theory of Automatic Control : 

 Concept of feed back referred to linear control systems in general, e.g. displacement and speed control, process control, definition and terminology. Open loop and closed loop systems and advantage.

Block diagrams and signal flow graph representation of physical systems. Block diagram algebra, transfer function from block diagram. Applications of Laplace transform methods,

Basic control actions and controllers – on – off, proportional, derivative and integral and PID controllers, steady – state analysis. Transient response of first order and second order systems to step, ramp and sinusoidal input, steady state errors. Routh’s stability criteria and root locus methods, improving system performance.

Hydraulic system : 

Characteristic of hydraulic components control valves, source of hydraulic power, hydraulic motors, Pistons and transmission. Elements of circuit design. Accumulation control circuits such as position control and speed control circuit. Hydraulic control machine tools. 

Pneumatic systems : 

Pneumatic power supply, amplifiers with different controlling actions, Pneumatic valves and cylinders. Three, four way pilot valves, Pneumatic control of machine tools.
Electrical systems :
 speed control of D.C. motors, Remote control positional servo -mechanism (including effect of gearing between motor and load).
Control components : 

Pneumatic relays, control mechanisms for liquid level, boiler feed control, pressure regulation, throttle valve, temperature regulations and industrial process regulation.
Maintenance of hydraulic system : 

Fire Foam resistance oxidation and corrosion of hydraulic pipe sealing devices, Filters regulator, problems caused by gas in hydraulic circuit cooling of power pack
Microprocessor based digital control :
 State space analysis optional and adaptive control systems – Industrial logic control system - programmable logic controller and its applications.
Fuzzy Logic : 

Concept of fuggy logic, basic notions, linguistic variables of fuggy control comparison of design methodology, examples and case study 
Control Systems for mechanical engineering systems like thermal power plants ,boiler, refrigeration plants , central  air-conditioning plants and automobiles.

Term Work: The term work shall be based on the topics mentioned above.

Practical / Oral: The candidate shall be examined on the basis of above term-work.

Books: 

1. Modern Control Engineering – by Ogata.

2. Control Systems Engineering – by Nagrath & Gopal.

3. Automatic Control Engineering – by Revan 2nd edition.

4. A course in Control Engineering – by Tandon Rao etc.

5. Automatic Control System – by Kuo.

6. Automatic Control Systems – by Verma.

7. Control system engineering by S.K.Bhattacharya

8. Design of Control Systems by George Deosaza

B.E IV SEM VIII (MECHANICAL)
M-804 COMPUTER AIDED MANUFACTURING (CAM)

	Teaching Scheme
	Examination Scheme

	Theory
	Practical
	Theory
	Hrs.
	Sessional 
	Practical/ Oral  
	TermWork
	   Total

	Hrs.
	Hrs.
	Marks
	
	Marks
	Marks
	Marks
	Marks

	4
	2
	100
	3
	-
	25
	25
	150


Introduction :​ 

Rationale for CAD/CAM, Computer aided Manufacturing, The CAM hierarchy, elements of CAM-Database, Production Management, Manufacturing control, NC/CNC, Product Design & Development, benefits, limitations and applications

Computer aided production & operation management :​

Basic concepts of Computer Aided Forecasting and Computer Aided Plant Layout

Material Requirement Planning Systems: basics, input -product tree structure, Master Production Schedule and Inventory Status File, structure, output report, working of system, benefits and limitations, Pegging, Cycle counting, Updating and Time fence, Capacity Requirement Planning. 

Scheduling: Single machine-Branch and bound method

Flow shop-Johnson's rule, and CDS heuristic

Job shop- Priority Dispatching rules, heuristic and Indexing method

Group Technology: Objectives, part families, similarities, design and Manufacturing attributes, two hurdles in implementing G. T., classification methods- visual inspection, product flow analysis and coding, need and types of structure, Opitz, MICLASS and CODE coding systems, G.T. machine cells and types, concept of composite part, benefits and limitations.

Computer Aided Process Planning: Variant and Generative CAPP, benefits, Machinability Data System, Computer Generated Time Standard forward and backward planning, implementation considerations, CAPP Systems-CAM-I CAPP, MUL TICAPP, APPAS and CADCAM, AUTOPLAN, GARI, CPPP and TIPPS.

Computer Aided Quality Control: Computer in Q.C., Contact inspection methods, non contact inspection such as optical and non optical methods, computer aided testing, benefits and limitations.

Numerical control in machine tools :​

Types-Numerical, Direct Numerical, Computerized Numerical and Distributive Numerical, evolution of controller, adoptive control, tool conditioning monitoring, classification of NC/CNC machine tools, velocity control and position control, block diagrams for NC and CNC machines, factors considered for selecting components for NC/CNC machining, factors influencing selection of NC/CNC machine tools.

Construction and working of Main parts of NC/CNC machine tools:-Speed drives, feed drives, re circulating ball screw, linear motion guide, machine slides, spindle, bed, structure, linear and rotary transducers, chip conveyor, automatic tool changer, tools and tool holders, CNC systems and their specifications and advanced features, MCU types and functions, interpolators- functions, types, hardwares and softwares, NC tape, tape formats and various types of tape readers. CNC lath, turning center, CNC milling machine and Machining centers.

NC coordinate systems, work piece zero systems, absolute and incremental programming, NC motion control (PTP, Straight cut and Contouring), open loop and closed loop systems, Component Drawing Instruction and its use.

Manual part programming:  Various types of programming formats, G codes, M codes and other codes, Canned cycles, radius compensation, programming exercises for drilling, milling and turning, subroutine, parametric subroutine.

Computer assisted programming: Enlist languages, Automated programmed Tools (APT)-geometrical motion, auxiliary and post processor statements, APT programs for drilling, milling and turning, tool path generation and verification. CNC programming based on CAD/CAM 

Software:  The CAD/CAM approach to part programming- machining from 3D models.

Flexible Manufacturing Systems : 

Introduction, objectives of an ideal FMS, applications, classification, functional components, hardware components, FMC, pallets and fixtures, elements of an FMS- NC/CNC machines, three coordinate measuring machines, robots, conveyors, AGVs, ASRS and computers and their functions, FMS layouts, specifications, benefits, limitations, quantitative analysis, FMS planning and implementation issues.

Computer Integrated Manufacturing :
Introduction, CIM concepts-IBM, Simens, Digital Equipment Corporation, E-Spirit-CIM-OSA model, NIST, AMRF, CIM hardware CIM software, development of CIM, specifications, CIM database and database management system.

Robots : 

Components, classifications, various types of physical configurations, specifications, basic motions, robot control, methods of programming the robot, economic considerations which can be used as a competitive weapon and selection and industrial applications of robots.

CAD/CAM integration :
Introduction, activities involved in CAD/CAM integration such as 3D modeling, analysis and optimization, 2D drafting and drawing, database management, process planning, tool design, NC programming and inspection, case studies, brief description of commonly used software packages and their use in area of CAD/CAM/CAE.
Term Work: The term work shall be based on the topics mentioned above.

Practical / Oral: The candidate shall be examined on the basis of term-work.

Books:

1. Production & Operation Management-R. Paneerselvam- Prentic Hall

2. Numerical Control & Computer Aided Manufacturing-T. K. Kundra & P.N. Rao​ 

3. CAD,CAM,CIM- P. Radhakrishnan & S.Subranarayan- New Age International

4. CAD, CAM, CIM- Mikell P. Groover & EN. Zimmers- Prentic Hall

5. Computer Aided Manufacturing-Chang and Wysk-

6. Computer Aided Manufacturing​ S. Vishal-S. K. Kataria & Sons-Delhi

7. Computer Aided Production Management-P.B. Mahapatra- 

8. Computer Numerical Control Machines- P. Radhakrishnan-New Age International

B.E. IV SEM VIII (MECHANICAL)
M-805/2 AUTOMOBILE ENGINEERING (E.P. II)
	Teaching Scheme
	Examination Scheme

	Theory
	Practical
	Theory
	Hrs.
	Sessional 
	Practical/ Oral  
	TermWork
	   Total

	Hrs.
	Hrs.
	Marks
	
	Marks
	Marks
	Marks
	Marks

	4
	2
	100
	3
	-
	25
	50
	175


Vehicle Performance :  

Forces acting on vehicle in motion, Transmission efficiency, Factors affecting it. Rolling resistance, Grade resistance, tractive force with uniform speed and with acceleration of vehicle, Traction characteristic. Dynamic factor, weight transfer due to various resistance acting on a vehicle in motion. Stability of a vehicle in motion around the curve. 

Chassis Frame & Body : 

Types of frames engine location. Caparison of front and rear mounting of engine. Arrangement of clutch assembly, gearbox, propeller shaft with universal joints. Front and rear differentials, rear, front and four wheel drives, their relative merits, types of chassis pre requirements of body, types of bodies & their construction.
Transmission System : 

Clutch: Constructional features of clutch used in two wheelers, three wheelers, components of each type, their functions, force acting on them. Calculation of surface area and number of driving and driven plates. Nature of wear and tear each components, effect of misalignment and mis adjustment of components. Trouble shooting charts.

Gear Box: Sliding, constant mesh and synchro mesh, type gear box transfer case of four wheel drive vehicle. Automatic gear transmission fluid coupling torque converter, over speed drive and its working.

Propeller Shaft: Universal joints, slip joint, constant velocity joint, whirling of propeller shaft, Hotchkiss & Torque tube Drives.

Final Drive and Rear Axle: Types of front drive, differential conventional and non-slip type, pinion adjustment. Diagnosis of faults, types of rear axle.
Axle, Suspension and Steering System :
Front Axle: Types, Construction, Components and their functions.

Suspension System: Principle, type of suspension system, conventional and independent front and rear axle. Spring, rubber and air suspensions, automatic/Hydro suspension system.

Steering System: Steering Layout, types of steering gears, staring linkages, steering mechanism, definitions, and significance of camber, caster king, pin inclination, toe in and toe out on turn. Measurement and adjustment of various steering system layouts, steering ratio, under steering and over steering, power assisted steering, steering geometry, wheel alignment, and diagnosis of fault.
Brakes :
 Principles and types of various brakes, power assisted brakes, braking distance, braking efficiency wei9ght transfer, self engineering effect and braking torque capacity. Faults, their diagnosis, adjustment and maintenance. 

Wheels & Tyres : 

Types of wheels, types of tyres, tyre construction, constituents of tyre, tyre tread pattern, tyre pressure and wear, tyre properties tyre size, tyre maintenance.
Electrical Systems : 
Battery: Construction, working, methods of rating, faults, charging methods, test, generator and cranking motor with drive purpose, construction, faults and diagnosis, voltage and current regulator, purpose, typical circuit, layout, working principle, voltage setting.

Lamps, Lighting and other circuits: Electrical necessaries such as fuel gauge, temperature gauge, wiper, speedometer. 

Study of Modern Vehicle :  

Construction and operational features of four wheelers available in Indian market.
Garages & Servicing and Trouble Shooting : 

Garaging & its types, equipments for garages, tools in a service station, services carried out in garages and service station. Necessity and types of servicing, cleaning. Engine decoking automobile overhauling, car battery services, trouble shooting and remedy.
Air Pollution and Control : 

Pollutants from gasoline engines, evaporation losses, crank case blow by, exhaust emission and effect of operating variables and electronic fuel injection, gasoline engine emission control methods a such as engine design modification, treatment of exhaust gas and fuel modification, blow by control package, evaporative loss control device, catalytic voncertor, control of nox and total emission control package, diesel engine emission and control. Standards for emission of pollutants from motor vehicles, National ambient air quality standards, Euro norms, Methods of issuing PUC certificate
Automobile Law : 

Motor vehicle act, Registration of motor vehicles, driving license, control of traffic, Insurance against third party, claims for compensation.
Silencer - Mufflers types : 

Baffle type, wave cancellation type, resonance type, absorber type, combined resonance and absorber type. Their construction and capacity to damp high and low frequency waves.
