B.E. II SEM III (MECHANICAL)
B.E. II SEM III (MECHANICAL)
MA-301 KINEMATICS
	Teaching Scheme
	Examination Scheme

	Theory

hours
	Pract.

hours
	Theory

Marks
	Hours
	Sess.

marks
	Pract./ Oral marks
	T.W. marks
	Total marks

	4
	2
	100
	3
	-
	25
	25
	150


Links & Mechanism : Links  : kinematics pairs, higher and lower  pairs,  constraints, slider  chains,  double slider crank  chains,  inversions.  Exact straight  line  mechanism  of   peaucelliers,  Hart  and   scott, Roussell, Approximate  straight line mechanisms  of  grasshopper, watt   and  Roberts.  Pantograph,  steering  gear  mechanisms, Condition  for  correct steering, Davis  and  Ackermann  steering gears.

Motion : Rectillinear and rotational motion in a plane, compound pendulum, equivalent dynamical system.

Velocity and acceleration in machine parts, instantaneous center, centrode, its laws, velocity and acceleration diagrams for simple kinematic mechanisms. (Vector and graphical approach).

Friction : Inclined plane, condition for maximum efficiency, pivot &  collar friction,  uniform  pressure  & uniform  wear,  friction  circle, friction axis.

Belt  &  rope  drive  effect  of  centrifugal  stress  on   power transmitted, slip & creep effect, use of Jockey pulleys.

Brakes and dynamometers : Simple  block brakes, internal expanding shoe brake, band  brake, braking of a vehicle transmission types of dynamometer.

Cams : Types   of   cams  &  followers,   displacement,   velocity   and acceleration  of  followers, construction of  cam  profiles  with knife-edge, roller and flat faced reciprocating and oscillating followers.

Gear trains : Simple,  compound  and reverted wheel train,  epicyclic  gearing, analysis  of  Sun  and Planet system,  examples  of  multi  speed epicyclic gear boxes, bevel gears epicyclic trains,  differential box.

Text Books:

Theory Of Machines- S S Ratan , Tata Mc Graw Hill  Pub.

Theory Of Machine-  Dr. J. Lal  , Metropolitan  Book  Pub.

Theory of Machine by R.S. Khurmi , S.Chand & Co.

Theory of Machine & Mechanism by P.L. Ballaney, Khanna Publishers
B.E. II SEM III (MECHANICAL)
MA-302 MANUFACTURING PROCESSES - I

	Teaching Scheme
	Examination Scheme

	Theory

hours 
	Pract.

hours
	Theory

Marks
	Hours
	Sess.

marks
	Pract./ Oral marks
	T.W. marks
	Total marks

	4
	4
	100
	3
	-
	50
	50
	200


Foundry Processes  : The  principle  of  sand casting. The mould,  behavior  of  cast metal, gates, risers and drills, making mould, moulding  machines, cores  and  core making, core making machines, patterns,  type  of patterns,  pattern materials, pattern layouts, pattern  shrinkage allowance, other allowances, draft, fillets, locating pads, sands and  other  mould ingredients, melting metals  in  foundry,  the cupola, melting non-ferrous metals, pouring and cleaning  casting ,cell mould casting . 

Hard Mould Casting Process : Metal  mould  casting processes : Permanent  mould  casting,  low pressure  casting,  slush  casting,  disc  casting,  die  casting machines, centrifugal casting, comparison of metal mould  casting methods,  plaster  mould casting, precision  investment  casting, continuous casting.

Basic Machine Tools : Machine  tool  classification, working and  auxiliary  motions  in machine tools, primary cutting motions in machine tools.

Metal Cutting Lathes :Engine  Lathes, construction arrangement and principal  units  of engine  lathes, type and size range of engine lathes,  operations carried  on  engine lathe, attachment extending  the  processing capacities  of  engine  lathes, description  of  other  types  of lathes, plain turning lathes, facing lathes, multiple tool lathes, simple purpose lathes, turret lathes, horizontal and vertical.
Drilling Machines : Purpose  and  field of application of drilling  machines , upright drill processes, radial drills.

Boring Machines : Purpose  and field of applications. Horizontal  boring  machines, precision boring machines.

Unit Built Machine Tools : Purpose of unit built machines tools and their layout.

Milling Machines : Purpose  and types of milling machines, general  purpose  milling machines, different types of milling operations, milling  cutters, attachments  extending  the processing capabilities  of  general purpose milling machines.

Planers, Shapers and  Slotters :
Classification   :  Attachments  extending   the   processing  capacities of each.
Sawing  and  Broaching Machines; Metal sawing  - classification; reciprocating sawing  machines, circular sawing  machines,  band sawing machines.

Types  of  broaching  machines,  advantage  and  limitations   of broaching.

Grinding Machines and Abrasives : Classifications  of  grinding  machines,  cylindrical  grinders, Internal  grinders, surface grinders, tool and  cutter  grinders, surface finishing. Abrasives, manufacture of grinding wheels.

Term Work: Every  student  has to  submit the following term - work :

1. Pattern making including wood turning.                                                 ... One job

2. Casting of the above pattern 

3.  Plain, step and taper turning                                                               
...  One job

4. Thread cutting, right and left hand threads (job without nut)              
...  One job

5. Thread cutting - multistart                                                                      ... One job

6. Machining plane surface on a shaper  and milling machine               ... One job  each

7.  Simple gear cutting job on milling machine                                             ... One job

Text Books :  Work-Shop Technology Vol.-I & II by Hajara Chaudhary

Reference Books :  
1) Production Technology by R.K.Jain, Khanna Publishers.  

2) Production Technology Vol-I & II by O.P.Khanna, Dhanpatrai & Co.

B.E.II SEM III (MECHANICAL)
MA-303 THERMODYNAMICS

	Teaching Scheme
	Examination Scheme

	Theory

Hours 
	Pract.

hours
	Theory

Marks
	Hours
	Sess.

marks
	Pract./ Oral marks
	T.W. marks
	Total marks

	4
	2
	100
	3
	-
	25
	25
	150


Fundamental concepts  and definitions:
Microscopic and  macroscopic point  of  view, Thermodynamic system and control volume,  Thermodynamic properties, Processes and cycles, Homogeneous and heterogeneous systems, Thermodynamic equilibrium, Quasi-static process, Pure substance.
Zeroth Law of Thermodynamics :
First law of Thermodynamics:

First law for a closed system  undergoing (1) A cycle and (2) Change of state, internal energy- a property of the system, Perpetual motion machine of the first kind, Steady flow energy equation applied to Nozzle, Diffuser, Compressor, Turbine, Throttling process, Heat exchanger, Filling and emptying process.

Second law of Thermodynamics :

 Limitation of the first law of thermodynamics. Kelvin-Plank and Clauses statements of second law of thermodynamics, Reversibility and irreversibility - Conditions of reversibility, Various Corollaries of second law. Thermodynamic temperature scale.

Entropy :

Introduction ,  Clausius  theorem, The property of entropy, inequality of Clausius, Entropy  change for open system and reversible processes, principle of   increase  of  entropy. Third law of thermodynamics,  entropy  and   disorder entropy and concept of work.

Available energy  and Irreversibility:

Available energy, high  and low grade energy,  Available  and unavailable  energy - availability of closed system,  availability of  steady flow systems, availability of open  system  processes, irreversibility.

Thermodynamic Relations :

Maxwell's   equation, T-ds equations, Difference in heat capacities, Ratio of heat capacities, , Helm-holtz and Gibbs function, Internal energy relations, Clausius-Claperyon equation, Joule-Thomson Co-efficient, Equation of state,  Ideal gas equation, deviation from ideal gas, Vander Waals equation.

Vapour power cycles:

Carnot cycles, Rankine cycles, Comparison of Carnot and Rankine cycles, Calculation of cycles, Efficiencies, Variables affecting efficiency of Rankine cycle.

Gas power cycle:

Dual cycle, Stirling cycle, Brayton cycle, Calculation of air standard efficiencies- mean effective pressure, brake thermal efficiency, Relative efficiency of I.C. engine, Comparison of Otto, Diesel and Duel cycles.

Combustion of fuels:

Composition of air, combustion equations, minimum air requirement, excess air and air fuel ratio, weight and dry analysis of product of combustion,  Air fuel ratio from analysis of products of combustion, Conversion of Volumetric analysis by mass, calorific value of fuel, Bomb calorimeter, Jankers gas calorimeter,  Enthalpy of formation, Enthalpy of reaction, Adiabatic flame temperature. 

Practical and term work will be based on above syllabus.

Text Books / Reference Books:

1)Engineering Thermodynamics by P K Nag., TMH Publishers, N.Delhi

2)Themal  Engineering  by M L Mathur & F S Mehta, Jain Brothers, N.Delhi

3)Fundamentals of Engineering Thermodynamics by R.Yadav , Central Publishing        
    House, Allahabad

4)Thermal Engineering by P.L.Ballaney , Khanna Publishers , N.Delhi

B.E. II SEM III (MECHANICAL)
MA-304 ELECTRICAL TECHNOLOGY

	Teaching Scheme
	Examination Scheme

	Theory

hours 
	Pract.

hours
	Theory

Marks
	Hours
	Sess.

marks
	Pract./ Oral marks
	T.W. marks
	Total marks

	4
	2
	100
	3
	-
	25
	25
	150


Electrical measuring instruments : Classification, working principles, essentials of indicating instrument, moving coil, moving iron type ammeters and volt meters, dynamometer type wattmeter, induction type energy meter, megger.

Transformer : Construction, working principle, emf equation, transformer on NO load and ON load, equivalent circuit, regulation and efficiency, O.C. and S.C. test, autotransformer, general idea of poly phase transformer.

Motors : Construction, working principle of d.c.motors, three phase induction motors, synchronous motor  and single phase a.c. motors.

Heating and welding : Methods of electric heating, design of heating elements, resistance ovens and furnaces, induction and arc furnaces, eddycurrent and dielectric heating, different methods of resistance and arc welding, equipments and accessories.

Power factor improvement and tariff : Disadvantages of low power factor, necessity of power factor improvement, methods of power factor improvement, most economical power factor, tariffs, flat rate and two part tariff, economical consideration in electrical power utilization.

Substation : Layout and function of different types of substations.

Protection of industrial installation : Protection of motors, electrical safety rules and precautions.

Fundamentals of Electric Drive dynamics : Speed time relationship, the time of motor to come  up  to  speed from rest and to slow down to stand still.
Electrical  Characteristics of Electric Drives :

Starting and running characteristics of  dc shunt motor, dc series motor, dc compound motor, induction motor, electric breaking of dc motors and induction motors.
Speed Control of Electric Drives :

Speed control of dc shunt, series and compound  motors, Ward Leonard method, speed  control of induction motors.

Heating of Electric Motors :

Basic  consideration  and  calculations of  heating  and  cooling  of  electric motors,standard rating, motor for continuos duty. intermittent duty, short time duty.

Electronics :   transistor, SCR  and  UJT., Power  supplies  , Motor control , Digital circuit Microprocessor basic etc.
Practicals and term work will be based on above syllabus. 

Text books:  
1)    A course in electrical power- Soni, Gupta and Bhatnagar

2)    Electrical Technology vol I & II by B L Theraja

3)    Industrial and power electronics- Harish C Rai

Reference books:

1. Basic Electrical Engineering- V N Mittal

2. Electrical power- S L Uppal.

Suggested list of experiments:

1. To find efficiency of transformer by direct load test. ( Single phase)

2. To find efficiency of single phase transformer by indirect tests. 

3. Parallel operation of two phase transformers.

4. To study measuring instruments.

5. Power factor improvement by static capacitor.

6. Measurement of three phase power by two wattmeter method.

7. Layout of substations

8. Study of Megger.

9. Extension of range of instruments.
B.E. II SEM III (MECHANICAL)
MA-305 APPLIED MATHEMATICS 

	Teaching Scheme
	Examination Scheme

	Theory

hours 
	Pract.

hours
	Theory

Marks
	Hours
	Sess.

marks
	Pract./ Oral marks
	T.W. marks
	Total marks

	4
	-
	100
	3
	
	-
	--
	100


Fourier series : Periodic functions, Dirichlet’s conditions, Fourier series, Euler’s formulae, Fourier expansion of periodic functions with period 2(, Fourier series of even and odd functions, Fourier series of periodic functions with arbitrary periods, Half range Fourier series, Harmonic analysis.

Laplace Transforms : Motivation, Definition, Linearity property, Laplace transforms of elementary functions, Shifting theorem Inverse Laplace transforms, Laplace transforms of derivatives and integrals, Convolution theorem, Application of Laplace transforms in solving ordinary differential equations,

Ordinary differential equations : Linear differential equations of higher order with constant coefficients. Method of variation of parameters, Higher order linear differential equations with variables coefficients ( Cauchy’s and Legendre forms ), Simultaneous linear differential equations, Models for the real world problems and their solutions in particular, 

Partial differential equations : Formations of Partial differential equations, Directly integrable equations, Models of Engineering problems leading to first order partial differential equations, lagrange’s equation. Solutions of special type of first order partial differential equations, Homogeneous linear equations with constant coefficients, Applications of partial differential equations, Boundary value problems and method of separation variables Modelling of vibrating spring problem 

Vector Calculus :  Reorientation, Differentiation of vectors, Scalars and vector fields, Gradient of a scalar function, Directional derivative, Divergence and Curl of a vector function and their physical meanings, Irrotational, Solenoidal and conservative vector fields 

Books :

1. Dr. B.S.Grewal : Higher engineering mathematics, Khanna Publishers, New Delhi.

2. Prof. Wartikar & Wartikar : Engineering Mathematics,- Vol I, II Pune, Vidyarthi Griha, Pune.

3. Dhavan & Srivastav : Engineering Mathematics, Danpat Rai & Sons, New Delhi.

4. S.S.Sastry : Engineering Mathematics – Vol . I & II Printice Hall of India, New Delhi.

5. P.D.S. Verma : Mathematics for Engineering Students, kalyani Publishers, Ludhiyana & Delhi.

6. N.P. Bali, Ashok Saxena & Iyengar : A text book on Engineering Mathematics, Laxmi Publication (p) Ltd., New Delhi.

7. Kandasamy, Thilagavathi & Gunavathi : Engineering Mathematics Vol, I,II, III S.Chand & Co.(Pvt.) Ltd., New Delhi.Mathematics (Fifth Edition ), Wiley Eastern Ltd., Delhi.











