B.TECH. SECOND YEAR

(MECHANICAL ENGINEERING)

(Batch 2011)
(Session 2012-2013)
SCHEME OF PAPERS

THIRD SEMESTER (Mechanical Engineering)

	Sr.No.
	Course No.
	Title
	L
	T
	P
	Credits

	1.
	BAS 201
	Numerical Methods and Applications
	3
	1
	0
	3.5

	2.
	BAS 202
	Operations Research
	3
	1
	0
	3.5

	3.
	MCE 251
	Machine Drawing *
	2
	4
	0
	4.0

	4.
	MCE 202
	Basic Thermodynamics
	3
	1
	0
	3.5

	5.
	MCE 203
	Strength of Materials
	3
	1
	0
	3.5

	6.
	MCE 204
	Manufacturing Technology
	3
	0
	0
	3.0

	7.
	BAS 251
	Numerical Methods and Applications Lab *
	0
	0
	2
	

1.0

	8.
	MCE 253
	Strength of Materials Lab *
	0
	0
	2
	

1.0

	9.
	MCE 254
	Manufacturing Technology Lab *
	0
	0
	2
	1.0

	
	
	
	17
	8
	6
	24.0

	Total Contact Hours: 31


* 
MCE 251, BAS 251, MCE 253and MCE 254 are practical papers only.   

  
There will not be any theory examination for these papers.

· In addition to above mentioned subjects, there will be an additional course on Environmental Science as a qualifying subject
University College of Engineering

Punjabi University, Patiala.

General Instructions to the Paper Setters
(Common for B.Tech. in Computer Engineering, Electronics and communication Engineering, Mechanical Engineering, Civil Engineering and Integrated BTech/MBA Branches)

Applicable to 2011 Batch
The B. Tech paper structure will be as shown below:

	Pattern of  Question Paper
TITLE OF SUBJECT (CODE----)

Bachelor of Technology (Branch) Section: ………..

End Semester Exam

TIME ALLOWED: 3 Hour                                                                                                    Roll. No………….

Maximum Marks: 45

Note:- Attempt four questions selecting one question from each section A, B, C and D. Section E is compulsory.

Section-A (From Section A of the syllabus)
Q1. .........................................................................

Q2. .........................................................................
                                                                                       1x9

Section-B (From Section B of the syllabus)
Q3. .........................................................................

Q4. .........................................................................

                                                                         1x9

Section-C (From Section C of the syllabus)
Q5. .........................................................................

Q6. .........................................................................

                                                                         1x9

Section-D (From Section D of the syllabus)
Q7. .........................................................................

Q8. .........................................................................
                                                                                       1x9

Section-E (Common from Whole of the Syllabus)

Q9. 

a).........................................................................

b) .........................................................................

c) .........................................................................

d) .........................................................................

e) .........................................................................

f) .........................................................................

g) .........................................................................

h) .........................................................................

i) .........................................................................                                                                                                  9x1


Note for the paper setter:  

1. Numbers of questions to be set are nine (9) as per the above format. 

2. Section A, B, C and D contain two questions of Nine (9) marks each. However, nine marks question may be splitted into subparts.

3. Section E is compulsory and contains nine sub-parts of one mark each. The answers for each question should preferably be of 2 to 3 lines.

4. The maximum limit on numerical questions to be set in the paper is 35% while minimum limit is 20% except theoretical papers.

5. The paper setter shall provide detailed marking instructions and solution to numerical problems for evaluation purpose in the separate white envelopes provided for solutions.

6. The paper setters should seal the internal & external envelope properly with signatures & cello tape at proper place.  

7. Log tables, charts, graphs, Design data tables etc. should be specified, whenever needed.

8. Use of Scientific calculator should be clearly specified.

9. There are some MBA subjects (like  BAS 202 Operational Research, MBA 5011 Foundation of Financial Accounting, MBA  5012 Foundation of Managerial Accounting, MBA 5022 Foundations of Marketing, MBA 5023 Foundations of Law, MBA 5031 Foundations of Macroeconomics, MBA 5032 Foundations of Microeconomics, MBA-5033 Foundations of International Business,  MBA 5013 Foundations of Finance) where syllabus is not divided among four sections namely A, B,C,D then Question paper must be set by without specifying section in it and giving proper weightage to the respective portions.

BAS 201 NUMERICAL METHODS AND APPLICATIONS







   
L
   T
   P
    Credits








   
3
   1
  0
    3.5

Section-A

Solution of Algebraic and Transcendental Equations: Truncation error; Round-Off error; Absolute and Relative errors; Bisection method; Iteration method: Conditions for the convergence of the Iteration method, Acceleration of convergence-Aitken’s 
[image: image1.wmf]2

d

process; Newton-Raphson method: Conditions for the convergence; Comparison of Regula Falsi method and Secant method; Rate of convergence and geometrical representation of each method; Newton-Raphson method for system of non-linear equations.

Section-B

Solution of system of non-homogeneous linear equations: Matrix inversion method; Gauss Elimination method: Partial and Complete Pivoting.; Gauss Jordan Elimination method; Triangularization method; Factorization method; Jacobi’s method and Gauss-Seidal’s method. Solution of Tridiagonal system of equations. 

Eigen values and Eigen vectors of a matrix: Eigen values of Transpose of matrix, inverse of matrix, Hermitian matrix and Similar matrices; Iterative Methods to find Eigen values and Eigen vectors: Power method and Jacobi method. Diagonalization of a matrix. Curve fitting: Method of Least Squares-fitting a straight line, a second degree parabola and exponential curves. 
Section-C

Numerical Differentiation and Integration: Numerical Differentiation using finite differences, Numerical Integration; Newton-Cotes methods, Trapezoidal rule, Simpson’s 1/3 rule, Simpson’s 3/8 rule.

Section-D

Numerical Solution of Differential Equations: Numerical solution of first order ordinary differential equations using Taylor’s series method; Picard’s method; Euler’s method; Improved Euler’s method; Modified Euler’s method; Runge-Kutta method of Second and Fourth order; Predictor-Corrector methods: Milne’s method and Adam’s method. Boundary values problems for ordinary differential equation by finite difference method.

RECOMMENDED BOOKS

1. Numerical Methods for Mathematics, Science and Engineering by Mathews, Prentice-

    Hall of India. Ed. Second.
2. Numerical Methods for Scientist and Engineering Computation by M. K. Jain, S. R. K.   

    Iyengar and R. K. Jain, New Age International Publisher, Ed. Fourth.

3. Introductory Methods of Numerical Analysis by S. S. Sastry

BAS 202
OPERATIONS RESEARCH








L
T
P
Credits









3
1
0
3.5



Section-A

Definitions, characteristics, necessity, scope and objectives of O.R. Phases of operations Research study, Limitations of O.R.

Linear Programming, assumptions in L.P. formulation of mathematical models for various types of L.P. problems, graphical methods & trial and error methods of solving L.P. problems, Limitations of L.P. methods.

Simplex method, artificial variable technique-the big-M method, degeneracy, unconstrained variables, duality in L.P.

Section-B

Transportation model, formulation and solution of transportation problems, sensitivity analysis in T.P.

Assignment model, formulation and solution of assignment problems, sequencing problems.

Section-C

Game theory, solution of games with and without saddle point, rules of dominance, arithmetic and algebraic methods for 2x2 games solution of 2xn or m x 2 games.  

PERT & CPM Models: Characteristics & uses, Drawing of network, removal of redundancy in network, computing EOR, LOT, Free Slack, Total slack, Crashing, Resource allocations.

Section-D

Inventory control, necessity for maintaining inventory, inventory cost, inventory models for bought-out items with & without shortages, inventory model for made-in items without shortages, inventory models with price-breaks, Inventory management techniques, solution of problems.

Simulation, advantages and limitations of simulation, Monte carlo method, solution of problems using simulation.

Recommended Books:

1. P.K. Gupta and D.S. Hira, Operations Research, S. Chand and Co. Ltd., Ram Nagar, New Delhi, Ed. 1998.

2. H.A. Taha, Operations Research – an Introduction, Macmillan Publishing Co., New York, Ed. 1994.

3. Ravindran, Operations Research, John Wiley & Sons, N. York

4. A.P. Verma, Operations Research, S.K. Kataria & Sons
5. H.M. Wagner, Principles of Operation Research, PHI, New Delhi

MCE 251
MACHINE DRAWING









L
T
P
Credits








2
4
0
4.0

Section-A

Introduction: Sheet sizes, planning of drawings, symbols of standard tolerances, machining symbols, study of drawings with reference to manufacturing processes assembly etc. Surface finish and welding symbols, sectioning representation, types of section planes, dimensioning principals. 

Fastenings: Forms of screw threads, conventional representation of single and multiple start threads, left hand and right hand threads, sketching of square and hexagonal nuts, types of nuts, sketching of square headed and hexagonal headed bolts, types of bolts, studs, sets screws, types of locking arrangements, types of foundation bolts.

Section-B

Rivets and Riveted Joints: Standard rivets and riveted joints, shapes of rivet heads, lap and butt joints, single and multiple riveted joints, straight and zig-zag riveting, caulking and fullering, thickness of cover plates.

Keys, Cotters and Joints: Shafts, splined shafts, keys, keyways, types of keys, light and heavy duty keys, comparision between keys and cotters, cotter joints and knuckle joints.

Section-C

Pipe and Pipe Joints: Pipe and pipe fittings, materials and applications, pipe joints, screwed joints, welded connections, cementing, flange joints, spigot-socket & expansion joints.

Shaft Couplings: Couplings, classifications, materials, Rigid flange couplings and muff couplings, flexible pin type coupling, Oldham’s coupling, Universal Coupling.

Section-D

Bearings, Hangers, Brackets: Bearings, classification, materials, solid journal bearing, bushed bearing, Padestral bearing, footstep bearing, swivel bearings. Wall brackets and Hangers

Recommended Books:

1. P.S. Gill, Machine Drawing, S. K. Kataria & Sons, Ludhiana.

2. N. D. Bhatt, V. M. Panchal, Machine Drawing, Charotar Publishing House.

3. R. K. Dhawan, A text book of Machine Drawing, S. Chand & Co., N Delhi

4. I.S. Code: SP 46: 1993, Engineering Drawing Practice.

5. S C Sharma, Machine Drawing, Standard Publishers Distributers, Delhi

6. V. Lakshmi Narayan & Mathur, A text book of Machine Drawing, Jain Brothers, New Delhi.

7. Narayana, Kanaiah, Venkata Reddy, Machine Drawing, New Age International Publishers, N. Delhi.

MCE 202 BASIC THERMODYNAMICS









L
T
P
Credits








3
1
0
3.5

Section-A

Basic Concepts of Thermodynamics: Thermodynamics system, boundary and surroundings.  Open, closed and isolated systems.  State, ;property, process and cycle.  Reversible, quasi-static and irreversible processes and conditions for reversibility.  Energy and its forms; energy transfer across system boundaries, heat and work, property and energy as point and path functions, Ideal gas and characteristic gas equation.  Zeroth law of thermodynamics, concept of thermal equilibrium and principle of thermometry.

First Law of Thermodynamics: Essence and corollaries of the first law, analytical expressions applicable to a process and cycle; internal energy, enthalpy and specific heats; first law analysis of steady flow, applications of steady flow energy equation to engineering devices.

Section-B

Applications of First Law of Thermodynamics:  Closed and open systems, analysis of non-flow and flow processes for an Ideal gas under constant volume (Isochoric), constant pressure (Isobaric), constant temperature (isothermal), adiabatic and polytropic conditions. Analysis of free expansion and throttling processes,  Representation of these processes on P-V charts and analysis of property changes and energy exchange (work and heat) during these processes.

Second law of Thermodynamics: Limitations of first law, various statements of second law and their equivalence, application of statements of second law to heat engine, heat pump and refrigerator,  Philosophy of Carnot cycle and its consequences.  Carnot theorem for eat engines & heat pump, Classius inequality, concept and philosophy of entropy and entropy changes during various processes,  Temperature – entropy chart and representation of various processes on it, Third law of thermodynamics.

Section-C

Thermodynamic Cycles: Air standard cycles and air standard efficiency, index of performance and mean effective pressure, Otto cycle, Diesel Cycle and Dual cycle, comparison of Otto, diesel and dual cycles

Section-D

Properties of Steam: Pure substance constant pressure formation of steam, steam tables, constant volume, constant pressure and isentropic processes

Non Reacting Gas Mixtures:  Properties of mixtures of gases and vapours, Adaibatic saturation, properties of air, psychometric chart and its use, psychometric processes

Recommended Books:

1. P.K. Nag, Thermodynamics, Prentice Hall of India, New Delhi.

2. Van Wylen, G.J., Fundamental of Classic Thermodynamics, John Wiley, New York.

3. Moran, M.J. and Shapiro, H.N., Fundamentals of Engineering Thermodynamics, John Wiley, New York.

4. Y.V.C. Rao, Introduction to Thermodynamics, Universities Press, N Delhi. 

5. Spalding, D.B. and Cole, E.H., Engineering Thermodynamics, ELBS, N. Delhi

6. Rogers & Mayhew, Engg. Thermodynamics, Pearson Education Asia, N Delhi

7. RathaKrishnan, Fundamentals of Engineering Thermodynamics, PHI, N Delhi

MCE 203 STRENGTH OF MATERIALS

L
T
P
Credits









3
1
0
3.5

Section-A

Concept of Equilibrium: General equilibrium equations, statically determinate, indeterminate systems, force analysis of simple systems including simple frames and trusses. 

Sample Stresses, Strains and Deformations:  Concept of stress, strain and deformation, various types of stresses and strains, relation between simple stress and strain, Mechanical behaviour of materials, types of materials, Generalized Hooke’s law, statically determinate and indeterminate problems on axially loaded bars, bars arranged in series and parallel Thermal stresses and strains.

Section-B

Torsion of Circular Shafts:  Deformation of circular shafts subjected to torsional moment (torque) torsion formula, Power transmitted by shafts, Design of shafts based on strength and torsional stiffness criteria.

Shear Force and Bending Moment Diagrams: Types of loads on beams, types of supports, classification of beams, Analysis of beams-simply supported, over hung and cantilever beams subjected to any combination of point loads, uniformly distributed loads and moments, shear force and bending moment diagrams.

Section-C

Theory of Simple Bending:  Derivation of flexure formula for straight beams.  Bending stress calculations for beams of simple and built-up sections, RCC beams, Shear stress formula for beams, Distribution of shear stress in beams.

Stability of Columns:  Behaviour of axially loaded columns under different conditions and empirical relations (Euler’s and Rankine’s Formula).

Deflection of Beams: Governing differential equation for deflection of straight beams having constant flexural rigidity (no proof), determination of slope and deflection by double integration and Macaulay’s methods. 

Section-D

Analysis of Two-Dimensional Stresses and Strains:  Transformation equations for plane stress and plane strain, Mohr’s circles for stress and strain, Introduction of strain rosettes, measurement of stress using strain rosettes.

Theories of Failure:  Major theories of elastic failure (no derivations), Graphical comparison of theories of failure application of theories of failure in the design of members subjected combined bending and torsion.

Recommended Books:

1. E.P. Popov, Engineering Mechanics of Solids, Prentice-Hall of India Pvt. Ltd., New Delhi, 1996.

2. Timoshenko and Gere, Mechanics of Materials, CBS publishers and Distributors, N Delhi

3. Pytel & Kiusalaas, Mechanics of Materials, Cengage Learning, New Delhi

4. Gere, Mechanics of Materials, Cengage Learning, New Delhi

5. D.K. Singh, Mechanics of Solids, Pearson Education Asia, N Delhi

6. Irning H Shames, James M Pitarresi, Solid Mechanics, PHI, N Delhi

7. Sadhu Singh, Strength of Materials, Khanna Publishers, Delhi.

MCE 204 MANUFACTURING TECHNOLOGY









L
T
P
Credits









3
0
0
3.0


Section-A

Metal Casting: Review of sand casting, sand testing, significance of sand testing, determination of grain fineness number, clay content, permeability number, shatter index, compactability, green strength and dry strength of moulding sand; sand behaviour with changing moisture content, clay content and degree of ramming

Machine moulding, types of moulding machines, Squeeze, Jolt, Jolt-Squeeze and sand slinger moulding machines; Inspection of castings, casting defects, their causes and mitigation

Shell moulding, investment casting, die casting, hot chamber and cold chamber die casting processes, centrifugal casting 

Section-B

Powder metallurgy, characteristics, applications, comparison with other manufacturing processes, steps involved in powder metallurgy, powder preparation, primary and secondary processes involved

Welding: Review of welding processes, weldability, factors affecting weldability, principles and application of TIG and MIG welding, friction and inertia welding, hard facing and metallizing, submerged arc welding, welding defects

Section-C

Metal Cutting: Metal cutting with single point and multi point cutting tools

Milling, up & down milling processes, their applications and limitations, types of milling cutters, milling machines, knee & column type milling machines, bed type milling machines, planer type milling machines, universal milling machines, introduction to indexing, simple/direct indexing only.

Drilling, twist drill geometry, drilling processes, drilling machines  

Grinding and other abrasive finishing processes, types of abrasives and bonds, types of grinding wheels, selection of grinding wheels, Grinding Processes – cylindrical grinding, surface grinding, centreless grinding 

Section-D

Metal Forming: Hot and cold forming, forming processes, forging machines, forging design considerations, forging defects; High energy rate forming processes-explosive forming, electro-hydraulic forming, electro-magnetic forming, applications

Plastic Processing: Plastics, differences between thermosetting and thermoplastics plastics, applications of thermosetting and thermoplastics plastics, various plastic forming-moulding techniques- Compression moulding, transfer moulding, Blow moulding and Injection Moulding

Recommended Books:

1. P.N. Rao, Manufacturing Technology: Foundry, Forming & Welding, Tata Mc-Graw Hill, N Delhi

2. P.N. Rao, Manufacturing Technology: Metal Cutting & Machine Tools, Tata Mc-Graw Hill, N Delhi

3. Kalpakjian and Schmid, Manufacturing Processes for Engineering Materials, Pearson Education Asia, N Delhi

4. Singh, Manufacturing Technology, Pearson Education Asia, N Delhi

5. Amstead Ostwald, Bageman, Manufacturing Processes, John Wiley & Sons, N Delhi.

6. P.L. Jain, Principals of Foundry Technology, TMH, N Delhi

BAS 251
NUMERICAL METHODS AND APPLICATIONS LAB








   L
   T
   P
    Credits








   0
   0
   2
    1.0

List of Experiments

1. WAP to implement Regular Falsi Method
2. WAP to implement Secant Method

3. WAP to implement Newton – Raphson Method

4. WAP to implement Gauss – Elimination Method

5. WAP to implement Gauss – Seidal Method

6. WAP to implement Trapezoidal Rule

7. WAP to implement Simpson Rule

8. WAP to implement Eular’s Method

9. WAP to implement Runge – Kutta Method

10. WAP to implement Predictor Corrector Method

11. WAP to implement Power Method

MCE 253 STRENGTH OF MATERIALS LAB
L
T
P
Credits









0
0
2
1.0

List of Experiments

1. To determine Rockwell hardness number of the specimen of steel / soft metal

2. To determine Brinell hardness number of the specimen of steel / soft metal

3. To determine Vicker’s hardness number of the specimen of steel / soft metal

4. To determine the modulus of rigidity of a bar on torsion testing machine (destructive test)

5. To determine the impact strength of a specimen on Izod / Charpy impact testing machine

6. To determine the Young’s modulus of the material of a beam simply supported at the ends and carrying a concentrated load at the center

7. To determine the Young’s modulus of the a strip on tensile testing machine

8. To study the behaviour of the material on universal testing machine

MCE 254 MANUFACTURING TECHNOLOGY LAB









L
T
P
Credits









0
0
2
1.0


List of Experiments

Sand Testing Shop


1. Determination of the clay content in a sample of moulding sand.
2. Estimation of moisture content of the sample of green sand using Rapid Moisture teller / Rapid Drier.
3. To determine shatter index of the moulding sand.
4. To determine the permeability of a given sample of green sand and dried sand.
5. Determination of mould / core hardness using portable and sand hardness tester.

6. To prepare the green sand for sand moulding, Study of mechanical sand rammer for sand moulding. Relationship between mulling time & green strength, percentage clay contains and green compressive strength.

Foundry Shop

7. Metal casting exercises (Pulley using Cheek, Hollow casting)
8. Study of casting defects and remedies.
Machine Shop

9. Spur Gear cutting on Milling Machine.
10. Demonstration on milling machine: Up & Down milling.

11. Demonstration on Shaper, Drilling machines.

Welding Shop

12. Demonstration on arc welding processes.
13. Testing the strength of a welded joint using MIG welding.
14. Demonstrations of various Resistance Welding Techniques.
ENVIRONMENTAL STUDIES

Time Alloted: 3 hours 




                     
  

Total Marks : 100

Total Lectures : 50
           

    



       Pass Marks : 35

Written Paper : 75 Marks

Field Work : 25 Marks
Instructions

The written paper will have two parts. First part will be of 25 marks it will contain 10 questions, the students will attempt 5 questions of five marks out of this part. The answer to these questions should non-exceed 50 words each.

Part second will be of 50 marks and will contain 10 essay type questions. The candidates will attempt 5 questions out of this part and the answer to each question should not exceed 500 words. Each question will carry ten marks.

Unit 1: The Multidisciplinary nature of environmental studies

Definition, scope and importance, Need for public awareness

(2 Lectures).

Unit 2 Natural Resources :

Renewable and non renewable resources:

Natural resources and associated problems.


a)  
Forest resources: Use and over - exploitation, deforestation, case studies. Timber extraction, mining, dams and their effects on forests and tribal people, b)  Water resources: Use and over utilization of surface and ground water, floods, drought, conflicts over water, dams benefits and problems, c)  Mineral resources: Use and exploitation, environmental effects of extracting and using mineral resources, ease studies, d) Food Resources : World Food problems, changes caused by agriculture and overgrazing, effects of modern  agriculture, fertilizer-pesticide problems, water logging; salinity, case studies, e) 
Energy resources: Growing energy needs, renewable and non-renewable energy sources, use of alternate energy sources, Case studies, F) 
Land resources: Land as a resource, land degradation, man included landslides, soil erosion and desertification.

Role of an individual in conservation of natural resources; Equitable use of resources for sustainable lifestyles.

Unit 3: Ecosystems

Concept of an ecosystem, Structure and function of an ecosystem, Producers, consumers and decomposers, Energy flow in the ecosystem, Ecological succession, Food chains, food webs and ecological pyramids, Introduction, types, characteristic features, structure and functions of the following ecosystem:-Forest ecosystem, Grassland ecosystem,  Desert ecosystem, Aquatic ecosystems ( ponds, streams, lakes, rivers, oceans, estuaries)                                    ( 6 lectures)

Unit 4: Biodiversity and its conservation

introduction - - Definition: species and ecosystem diversity, Biogeographically classification of India, Value of biodiversity: consumptives use, productive, social, ethical, aesthetic and option values, Biodiversity at global, National and local levels, India as a mega-diversity nation, Hot spots of biodiversity, Threats to biodiversity: Habitat loss, poaching of wildlife, man-wildlife conflicts, Endangered and endemic species of India, Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity.                                                                         (8 Lectures)
Unit 5: Environmental Pollution

Definition : Causes, effects and control measures of:-Air Pollution, Water Pollution, Soil Pollution, Marine Pollution, Noise Pollution, Thermal Pollution, Nuclear Hazards, Solid waste Management Causes, effects and control meausers of urban and industrial wastes., Role of and individual in prevention of pollution, Pollution case studies, Disaster management : floods, earthquake, cyclone and landslides.                                                                      (8 Lectures)

Unit 6: Social Issues and the Environment

From Unsustainable to Sustainable development, Urban problems related to energy, Water conservation, rain water harvesting, watershed management, Resettlement and rehabilitation of people; its problems and concerns Case studies, Environmental ethics: Issues and possible solutions - Climate change, global warning, acid rain, ozone layer depletion, nuclear accidents and holocaust, Case studies Wasteland reclamation, Consumerism and waste products., Consumerism and waste products, Environment Protection Act, Air (Prevention and Control of Pollution) Act, Water (Prevention and control of pollution) Act, Wildlife Protection Act, Forest Conservation Act, Issues involved in enforcement of environmental legislation, Public awareness.                  (7 Lectures)

Unit 7: Human Population and the Environment

Population growth, variation among nations, Population explosion - Family Welfare Programme, Environment and human health, Human Rights, Value Education, HIV/ AIDS,  Women and Child Welfare, Role of Information Technology in Environment and human health, Case Studies

(6 Lectures)

Unit 8: Field Work

Visit to a local area to document environmental areas, river/ forest/ grassland/ hill/ mountain, Visit to a local polluted site - Urban/ Rural/ Industrial/ Agriculture, Study of common plants, insects, birds, Study of simple ecosystems-pond, river, hill slopes, etc. (Field work Equal to 5 Lecture hours)

B.TECH. SECOND YEAR

(MECHANICAL ENGINEERING)

(Batch 2011)
(Session 2012-2013)
SCHEME OF PAPERS

FOURTH SEMESTER (Mechanical Engineering)

	Sr.No.
	Course No.
	Title
	L
	T
	P
	Credits

	1.
	HSS 201
	Management Practices & Organisational Behaviour
	3
	1
	0
	3.5

	2.
	ECE 205
	Measurement Science and Techniques
	3
	1
	0
	3.5

	3.
	MCE 205
	Theory of Machines  
	3
	1
	0
	3.5

	4.
	MCE 206
	Fluid Mechanics
	3
	1
	0
	3.5

	5.
	MCE 207
	Applied Thermodynamics
	3
	1
	0
	3.5

	6.
	MCE 208
	Machine Design-I
	3
	1
	0
	3.5

	7.
	ECE 255
	Measurement Science and Techniques Lab *
	0
	0
	2
	1.0

	8.
	MCE 256
	Fluid Mechanics Lab *
	0
	0
	2
	1.0

	9.
	MCE 257
	Applied Thermodynamics Lab *
	0
	0
	2
	1.0

	
	
	
	18
	6
	6
	24.0

	

Total Contact Hours: 30


*
ECE 255, MCE 256 and MCE 257 are practical papers only.  


There will not be any theory examination for these papers.

University College of Engineering

Punjabi University, Patiala.

General Instructions to the Paper Setters
(Common for B.Tech. in Computer Engineering, Electronics and communication Engineering, Mechanical Engineering, Civil Engineering and Integrated BTech/MBA Branches)

Applicable to 2011 Batch
The B. Tech paper structure will be as shown below:

	Pattern of  Question Paper
TITLE OF SUBJECT (CODE----)

Bachelor of Technology (Branch) Section: ………..

End Semester Exam

TIME ALLOWED: 3 Hour                                                                                                    Roll. No………….

Maximum Marks: 45

Note:- Attempt four questions selecting one question from each section A, B, C and D. Section E is compulsory.

Section-A (From Section A of the syllabus)
Q1. .........................................................................

Q2. .........................................................................
                                                                                       1x9

Section-B (From Section B of the syllabus)
Q3. .........................................................................

Q4. .........................................................................

                                                                         1x9

Section-C (From Section C of the syllabus)
Q5. .........................................................................

Q6. .........................................................................

                                                                         1x9

Section-D (From Section D of the syllabus)
Q7. .........................................................................

Q8. .........................................................................
                                                                                       1x9

Section-E (Common from Whole of the Syllabus)

Q9. 

a).........................................................................

b) .........................................................................

c) .........................................................................

d) .........................................................................

e) .........................................................................

f) .........................................................................

g) .........................................................................

h) .........................................................................

i) .........................................................................                                                                                                  9x1


Note for the paper setter:  

1. Numbers of questions to be set are nine (9) as per the above format. 

2. Section A, B, C and D contain two questions of Nine (9) marks each. However, nine marks question may be splitted into subparts.

3. Section E is compulsory and contains nine sub-parts of one mark each. The answers for each question should preferably be of 2 to 3 lines.

4. The maximum limit on numerical questions to be set in the paper is 35% while minimum limit is 20% except theoretical papers.

5. The paper setter shall provide detailed marking instructions and solution to numerical problems for evaluation purpose in the separate white envelopes provided for solutions.

6. The paper setters should seal the internal & external envelope properly with signatures & cello tape at proper place.  

7. Log tables, charts, graphs, Design data tables etc. should be specified, whenever needed.

8. Use of Scientific calculator should be clearly specified.

9. There are some MBA subjects (like  BAS 202 Operational Research, MBA 5011 Foundation of Financial Accounting, MBA  5012 Foundation of Managerial Accounting, MBA 5022 Foundations of Marketing, MBA 5023 Foundations of Law, MBA 5031 Foundations of Macroeconomics, MBA 5032 Foundations of Microeconomics, MBA-5033 Foundations of International Business,  MBA 5013 Foundations of Finance) where syllabus is not divided among four sections namely A, B,C,D then Question paper must be set by without specifying section in it and giving proper weightage to the respective portions.

HSS 201 MANAGEMENT PRACTICES & ORGANISAIONAL BEHAVIOUR









L
T
P
Credits









3
1
0
3.5

Section A 
Introduction to Management: Definition, Importance and functions of Management. Theories of Management; Classical, Neo-classical and Modern. Planning: Nature of planning, planning process, types of plans, Importance and Limitations of Planning. Introduction to MBO (Management by Objectives). Social responsibility of business.
Section-B
Decision Making: Importance and Process. Organization: Process of Organizing, Organizing Principles, Organization Chart, Authority and Responsibility relationship, Steps in Delegation of Authority. Communication: Process, channels, medium of communication, communication barriers. Controlling: Steps, types of control system, essentials.of effective control system. 
Sec t i o n-C
Organizational Behaviour: Concept, features and importance. Personality: determinants and development. Role of Values and Attitudes in individual's behaviour. The concept of motivation and its theories. Perception: Concept, Process, Errors in perceptual accuracy, Role of perception in decision making.
Section-D
Learning: Classical and Operant conditioning theory, Reinforcement-kinds and administration. Concept of group dynamics. Leadership theories and styles. Organizational conflict: Concept, Dimensions, conflict management techniques. Introduction to concept of power and politics in work related organization. Organization culture and effectiveness.
Recommended Books:
1. Aswathappa, K and Reddy G. Sudarsana, Management and Organisation Behaviour, Himalya Publishing House.
2. Pierce John L., Gardner Donald, Gardner Donald, Management and Organisational Behavior: An Integrated Perspective, Ed.1, Cengage Learning India
3. Laurie Mullins, Management and Organisation Behaviour, 7/e, Pearson Education.
4. Stephen,   P.  Robbins, Seema Sanghi and Timothi A Judge, Organizational   Behavior 13/e, Pearson Education.
5. Stephen P. Robbins, Mary Coulter and Neharika Vohra, Management 10/e, Pearson Education.
6. Heinz,   Weihrich   and   Harold   Koontz,   Essentials of Management, Tata McGraw Hill.
7. Gene  Burton  and  Manab Thakur,  Management Today:  Principles and  Practice,
Tata McGraw-Hill.
8.  P C Tripathy, P N Reddy, Principles of Management, Tata McGraw-Hill.
9. Dr. Neeru Vashishth, Principles of Management with case studies, Taxmann Publication.
10. L.M.Prasad,   Principles  &  Practice  of Management,  Sultan Chand  &  Sons    N
Delhi
11. James Stoner, R Edward Freeman and Daniel R Gilbert, Management 6/e, Pearson Education. 
ECE 205 MEASUREMENT SCIENCE AND TECHNIQUES
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Section-A

Introduction: Definition, Significance, modes and applications of measurement systems, Instrument classification, Generalized measurement system and its functional elements, Input-output configuration of measuring instruments, Methods of correction for interfering & modifying inputs, Standards, Calibration, Introduction to Static characteristics  and Dynamic characteristics, Selection of instruments, Loading effects.

Section-B

Error Analysis: Types of errors, Methods of error analysis, Statistical analysis, Gaussian  error distribution, Chi-Square test , Significance test, Method  of least square,  Graphical representation and curve fitting of data.

Section-C

Sensors and Transducers: Definition, classification, Basic principle  & applications of Resistive, Inductive, Capacitive, Piezoelectric, Hall-Effect, photo electric transducer, load cell and Digital Transducers, selection of sensors, Recent trends and smart sensors,  Instrumentation Amplifiers.

 

Measurement of Parameters: Measurement of Temperature, Pressure, Flow, Speed, Force, Torque, Level, Concentration (Conductivity and pH) measurement, Voltage (PMMC, Dual slope), Current and Power.



Section-D
Telemetry, Display devices & Recorders: Telemetry & Remote Sensing, Various display devices   & Recorders, CRO (basic block diagram, deflection sensitivity, voltage, current, frequency and phase angle measurement), digital frequency meter.







 







Recommended Books:

1. Arun k ghosh, Introduction to measurement and instrumentation, PHI.

2. H.N. Norton, Handbook of Transducers, Prentice Hall Inc. 

3. E.O. Doebelin, Measurement Systems, Applications & Design, McGraw Hill.

4. J.P. Holman, Experimental  Methods for Engineers, McGraw Hill .

5. B.C. Nakra and K.K. Chaudhri Instrumentation Measurement and Analysis,TMH.
6. A.K Sawhney, Electronic Measurements  and  Instrumentation
, Dhanpat Rai &  Sons
MCE 205 THEORY OF MACHINES
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Section-A
Basic Concepts: Kinematics and Dynamics of Machines, Mechanisms, Pairs, Inversions of slider crank chains, Degrees of freedom, Kutzbach's equation. Grubler criterion and Numerical problems.

Velocity and Acceleration: Basic concepts of machines, link, Mechanism, Kinematic chain, relative motion of parts of mechanism, displacement, velocity, acceleration diagrams of all basic mechanisms including quick return motion mechanism. Advance problems on velocity diagrams (relative velocity method instantaneous centre method).

Section-B
Force analysis: Equations of equilibrium, Couple, equilibrium of three force and four force systems. Free body diagrams, Forces on slider crank mechanism, quick return mechanism &four-bar mechanism, slider crank mechanism with friction at turning pairs and numerical problems.

Kinematic Synthesis of Mechanisms: Movability, Chebyshev spacing of precision points, Two and three position synthesis of Four- bar mechanism. 

Flywheel and Turning Moment Diagrams: Turning moment and crank effort diagrams for steam and I.C. Engine, dynamics of simple horizontal and vertical engine. Fluctuation of speed, co-efficient of fluctuation of speed and energy. Simple problems on turning moment diagrams.

Section-C

Belts, Ropes and Chains: Materials, type of drive, idle pulley, intermediate of counter shaft pulley, angle and right angle drive, quarter turn drive, velocity ratio, crowning of pulleys, loose and fast pulleys, stepped or cone pulleys, ratio of tensions on tight and slake of belts. Power transmitted by belts including consideration of creep and slip, centrifugal tension and its effect on power transmitted. Use of gravity idler, flat, V- belts and rope materials, Length of belt rope and chain drive types of chains.

Section-D
Friction: Efficiency of inclined plane, Friction in vee-threads, screw-jack, pivots and collars plate and cone-clutches, power lost in friction, friction circle and friction axis of a link.

Brakes and Dynamometers: Types of brakes, principles of friction brakes, band, band and block and internal expanding shoe brakes, simple problems of these brakes, types of dynamometers, measurement of power by prone brake and rope brake dynamometers, Bevis-Gibson's flash light torsion dynamometer, belt transmission dynamometer.

Governors: Functions, types and characteristics of governors, Watt, Porter and Proell governors. Hartnell and Wolson- Hartnell spring loaded governors. Simple numerical problems on these governors. Sensitivity, stability, isochronism and hunting of governors, governor effort and power controlling force curve, effect of sleeve friction.

Recommended Books:

1. 
J. Lal & Sethi, Theory of Machines, Metropolitan Book - Seller & 
Publisher, New Delhi, 1992.

2. 
P.L. Ballaney, Theory of Machines, Khanna Publisher, Delhi, 1994.

3. 
Shingley, Theory of Machines, McGraw Hill, New York 1981.

4. 
V.P. Singh, Theory of Machines, Dhanpat Rai & Company, P.Ltd., Nai Sarak, Delhi 2001.

5.
David S Myszka, Machines & Mechanisms: Applied Kinematic Analysis, Pearson Education Asia, N. Delhi
6.
Amitabh Ghosh and A.K. Malik, Theory of Mechanism and Machines, East West Press, India

7.
Thomas Beven, Theory of Machines, Longman’s Green & Co., London

8.
S. S. Rattan, Theory of Machines, Tata McGraw Hill, New Delhi
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FLUID MECHANICS
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Section-A

Fluid and their properties: Concept of fluid, difference between solids, liquids and gases; ideal and real fluids; capillarity, vapour pressure, compressibility and bulk modulus; Newtonian and non-Newtonian fluids.

Fluid Statics: Concept of pressure, Pascal’s law and its engineering applications, Hydrostatic paradox.

Action of fluid pressure on a plane (horizontal, vertical and inclined) submerged surface, resultant force and center of pressure, force on a curved surface due to hydrostatic pressure.

Buoyancy and flotation, stability of floating and submerged bodies, metacentric height and its determination, periodic time of oscillation, pressure distribution in a liquid subjected to constant horizontal/vertical acceleration, rotation of liquid in a cylindrical container.

Section-B

Fluid Kinematics: Classification of fluid flows, velocity and acceleration of fluid particle, local and convective acceleration, normal and tangential acceleration, streamline, path line and streak line, flow rate and discharge mean velocity, continuity equation in Cartesian and cylindrical, polar coordinates.

Rotational flows, rotation velocity and circulation, stream and velocity potential functions, flow net.

Section-C

Fluid Dynamics: Euler’s equation, Bernoulli’s equation and steady flow energy equation; representation of energy changes in fluid system, impulse momentum equation, kinetic energy and momentum correction factors, flow along a curved streamline, free and forced vortex motions.

Dimensional analysis and Similitude: Fundamental and derived units and dimensions, dimensional homogeneity.  Rayleigh’s and Buckingham’s Pi method for dimensional analysis.  Dimensionless numbers and their significance, geometric, kinematic and dynamic similarity, model studies.

Section-D

Pipe flow, Energy Losses, Darcy-Weisbach equation, Estimation of friction factor, Minor losses, pipe flow computations, hydraulic gradient and total energy lines, concept of equivalent pipe, pipes in series and parallel, Open Channel flow, Velocity distribution, uniform flow, flow resistance equation, flow computation.

Recommended Books:

1. D.S. Kumar, Fluid Mechanics and Fluid Power Engineering, S.K. Kataria & Sons Publishes, New Delhi.

2. A.K. Jain, Fluid Mechanics, Khanna Publishers, New Delhi.

3. Wylie and Streeter, Fluid Mechanics, McGraw Hill Book Company, New York.

4. Fox and McDonald, Introduction of Fluid Mechanics, John Wiley & Sons (SEA) PTE Ltd., New York.

5. Shams, Mechanics of Fluid, McGraw Hill Book Company, New York.

6. K. Subramanya, Theory and application of Fluid Mechanics, Tata McGraw-Hill Publishing Company, New Delhi.

7. S.C. Gupta, Fluid Mechanics & Hydraulic Machines, Pearson Education Asia, N. Delhi.

MCE 207 APPLIED THERMODYNAMICS
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Section-A

Steam Generators: Classification of Steam Generators. Boilers mountings  and accessories. Utility of steam accumulation. Description of Cochran, Locomotive, Lancashire, Babcock and Wilcox boilers. Modern high pressure boilers. Characteristics and advantages of high pressure boilers.

Boiler Draught: Classification, Natural, forced and induced draught, comparison; Estimation of height and diameter of Chimney Condition for maximum discharge. Chimney efficiency, Draught losses. Balanced draught.

Section-B

Performance of Steam Generators: Evaporation, equivalent evaporation, boiler efficiency. Heat losses, Boiler trail and heat balance sheet.

Nozzles and Diffusers: Types and utility of nozzles. Flow of steam through nozzles. Effect of friction. Nozzle efficiency. Critical pressure conditions for maximum discharge. Supersaturated flow. Classification of diffusers, effect of friction and area change. The converging diverging supersonic diffuser.

Section-C

Impulse Steam Turbine: General description, pressure and velocity compounding. Velocity diagram and work done. Effect of blade friction on velocity diagram. Blade efficiency and overall efficiency Reheat factor and condition curve.

Reaction Turbines: Degree of reaction. Velocity diagrams. Blade efficiency; Blade height etc. Rankine cycle, efficiency, effect of superheating, Requirement of an ideal fluid. Binary vapour cycles. Methods of attachment of blades to turbine rotor; Losses in steam turbines, Labyrinth packing and governing of steam turbines.

Section-D

Condensers: Utility of a condenser. Elements of condensing plant. Brief description of different types of Condensers. Dalton's law of partial pressure applied to condenser problems; condenser and vacuum efficiencies. Cooling water calculations. Effect of air leakage. Methods of checking and preventing air infilteration. Description of air pump and calculation of its capacity.

Reciprocating Air Compressors: Use of compressed air in industry, Classification of air compressors, Operation of single stage reciprocating compressors, work input and the best index of compression. Its thermal and polytropic efficiency. Effect of clearance and volumetric efficiency. Multistage compression and its advantages. Cylinder arrangements for  multistage compressors. Work input in multistage compression. Performance of Reciprocating compressor. Reciprocating air motors.

Rotory Compressors: Construction and working of Centrifugal compressors and axial flow compressors
Recommended Books:

1. Vasandani and Kumar, Heat Engineering, Metropolitan Book Co. Pvt. Ltd., Delhi.

2. PL. Ballaney, Thermal Engineering, Khanna Publishers, Delhi.

3. Onkar Singh, Applied Thermodynamics, New Age International Publishers, N Delhi

4. R. Yadav, Thermodynamics and Heat Engines (Vols. I & II), Central Publishers, Allahabad.

5. WAJ Keratan, Steam Turbine Theory and Practice, ElBS Series.

Note: Use of Steam Tables is allowed. 

MCE 208 MACHINE DESIGN – I 
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Section-A

Introduction to Design process, Design Morphology.

General Design Considerations: tearing, bearing, shearing, crushing, etc.   Mechanical behaviour of materials, selection of materials, manufacturing considerations in design.

Stress considerations for variable and repeated loads. Endurance limit, fatigue.

Fits and tolerances and surface finish, Reliability and cost effectiveness etc.

Section-B
Design of: Screws, bolts and bolted joints, Welded and riveted connection, Cotters and cotter joints, pin fasteners knuckle joints.

Design of Shafts, keys and flexible couplings

Section-C

Design of Levers, Gasket, seals and pipe joints

Section-D

Design of Elements under various types of loads such as columns, brackets I.C. Engine connecting rod, frames and housings.

Recommended Books:

1. Vallance & Doughite, Design of Machine Members, McGraw Hill, New York, 1964.

2. P.H. Black, Machine Design, McGraw Hill, New York, 1985.

3. J.E. Single, Machine Design, McGraw Hill, New York, 1989.

4. P.C. Sharma & D.K. Aggarwal, Text Book of Machine Design, S.K. Kataria & and Sons, New Delhi, 1997.

5. R.C. Behal and V.K. Goel, Machine Design, Standard Publishers& Distributors, Delhi, 1982.

Note: Use of Design Data Book is allowed.
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List of Experiments

1. To study the function of function generator and study all its waveforms with the help of CRO. 

2. To study the working and characteristics of Thermocouple. 

3. To measure strain with the help of strain gauge. 

4. To study the working of Anemometer. 

5. To study Dead Weight Pressure Gauge Tester

6. To measure displacement and velocity with the help of vibrometer. 

7. To study about torque measurement. 

8. To measure force using load cell. 

9. To measure speed with the help of tachometer. 

10. To measure the value of unknown resistance using Scheering Bridge. 

11. To study the characteristics of low pass and high pass filter. 

MCE 256 FLUID MECHANICS LAB
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List of Experiments
1. To determine the Reynold’s number and hence the type of flow

2. To determine co-efficient of discharge (cd) for venturimeter and orificemeter & calibrate rotameter

3. To determine the co-efficient of discharge (cd) through different types of notches i.e. Rectangular & V- notch

4. To verify the Bernoulli’s theorem

5. To determine the losses due to friction in pipes

6. To determine the coefficient of Pitot tube and plot the velocity profile across the cross section of pipe

7. To determine the Metacentric height & position of the metacentre with angle of heel for the ship model

8. To determine the co-efficient of discharge and co-efficient of velocity for Orifice & Mouthpiece

MCE 257 APPLIED THERMODYNAMICS LAB
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List of Experiments

1. To determine Study of various components of  Steam Power Plant and types of steam Generators

2. Study of constructional details of Cochran boiler.

3. Study of constructional details of Lancashire boiler.

4. Study of constructional details of Locomotive boiler.

5. Study of constructional details of Babcock and Wilcox boiler.

6. Study of constructional details of High pressure boiler.

7. Study of  various Boiler mountings 

8. Study of various Boiler accessories.

9. Study of various parts /constructional details of impulse steam turbine. 

10. Study of various parts /constructional details of reaction turbine. 

11. Study of functions, constructional details of various types of condensers. 

12. Study / performance of single reciprocating compressor.
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