NORTH GUJARAT UNIVERSITY.

B.E. SECOND YEAR, SEMESTER - IV (MECHANICAL)

   101: ENGINEERING MATHEMATICS - I & II
	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	--
	4
	100
	---
	--
	--
	100


1. Differential Calculus:

a.  Successive   differentiation, Leiboitz theorem, Taylor  & Maclaurin’s Expansions, Indeterminant forms.

b. Tracing of curves- asymptotes (parallel to axis & oblique), Tracing of Cartesian, Parametric & Polar curves.

c.   Partial Diff. - Partial & Total Differential co-efficient, Euler’s theorem, Transformations, Geometrical interpretation of partial   derivatives, Tangent plane  & normal plane, Jacobians, Taylor’s expansion for two variables, Errors and approximations, Maxima And Minima of function of two variables, Lagrange's method of undetermined multipliers to determine stationary values.

2. Integral Calculus:

a.   Reduction formulae for the type 0Sn/2 sinnx dx, 0Sn/2 cosnx dx,   

     0Sn/2  sinmx cosnx dx, 0Sn/4 tannx dx, 0Sn/4 cotnx dx, (m,n  are  positive 

     integers), Beta, Gamma & Error functions, Elliptical functions,

               dO

     0SO -------------- 0 < k < 1 , 0SO (1-k2sin2x)2 dO, 0 < k < 1 

           (1-k2sin2x) 2                 

     Also at O = n/2.

b.   Application of integration-area of bounded region, length of a curve, Volume  & surface area of solid of revolution for Cartesian, Parametric  & Polar Curves.

c.   Multiple integrals  - Double integral, Change of order of integration, Transformation of variables by Jacobian only for double integration, Change to polar co-ordinates in double integration only, Triple integral, Application multiple integration to find Areas, Volumes, C.G., M.I. & Mean values.

3. Complex Numbers: De Moivre's theorem and its application, function of complex   variables  - exponentials, Hyperbolic, Inverse   hyperbolic, Trigonometric & Logarithmic.

Infinite Series: Definition, Comparison test, Cauchey's integral test, Ratio test, Root test, Leibnitz's rule for alternating series, Power Series, Range of convergence, Uniform convergence.

4. Matrix Algebra: Elementary transformations & rank, inverse by elementary Transformation, Normal form of a matrix, Consistency of system of linear Equation, solution of system of equations, linearly dependant vectors in R3, Linear and orthogonal transformations, Eigen values and eigen vectors.

5. Differential Equation and Modeling: Modeling of Engg. Systems  (leading To ODE of 1st order, 1st degree, including orthogonal trajectories), exact differential equation  & integrating factors, Unified approach to solve first order equations, Linear, Reducible to linear, Applications including modeling, Solution of 1st order and higher degree differential equations (Clairut's equation only).

· BOOKS FOR STUDY:

1. Applied Mathematics vol-I           by P.N. Wartikar & J.N. Wartikar

2. Higher Engg. Mathematics            by Dr. B.S. Grewal

3. Engineering Mathematics              by Shrivastva

· BOOKS FOR REFERENCE:

1. Engineering Mathematics Part I & II by Shantinarayan

2. Text Book of Engineering Mathematics by Mathur & Jaggi

3. A First Course in Mathematics for Engineers by Chandrika Prasad

NORTH GUJARAT UNIVERSITY.

B.E. SECOND YEAR, SEMESTER - IV (MECHANICAL)

102: ELEMENTS OF CIVIL ENGINEERING

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	2
	--
	2
	3
	100
	---
	--
	50
	150


1. Introduction to civil engineering:                          

Various branches in civil engineering  & their scope, Role of   civil Engineering in society and   industry, Future scenario.

2.   Elementary building construction:                           

(a) Requirements for different buildings: - Residential, Commercial, Industrial, Public buildings etc., Urban and rural buildings, use   of local materials, Types   of loads on structures.

     (b) Planning: - Elementary   principles, Layout of industrial buildings.

     (c) Construction of buildings: - Load   bearing and frame structures, Introduction to various building components, Foundation of   wall  & R.C.C.  Columns, Machine foundations, Superstructure, Brickwork    for Walls, R.C.C.   Floors, Floorings, Roofs and roof trusses.

3.   Surveying: -                                                      

     (a) Introduction:  - Surveying & leveling, plane  & geodetic surveys, 

          Fundamental principles of surveying, Control Points.

(b) Classification of surveys and surveying methods, common surveying 

instruments and their components, Introduction to   errors   and error propagation.

(c) Linear   measurements: - Chains, Tapes, conventional   symbols, Instruments    used   in   chaining, Methods, Ranging, Obstacles, Accuracies, Introduction to errors, correction.

(d) Directions and bearings: - Types and uses of compass meridians, bearings, angles-WCB, RB, Declinations and dip of needle local attraction, computation of angles, Introduction to errors, Angular (horizontal) measurements, Use of vernier theodolite, Repetition method for measuring horizontal angles.

(e) Elevation   measurements: - Leveling instruments, various types  & Uses, temporary adjustment, Principles of permanent adjustment, Methods of leveling, Recording and methods of reducing, contours, characteristics and applications. Areas and volumes, practical applications of planimeter.

(f) Introduction to modern developments in surveying, Introduction   to Electronic measuring devices, remote sensing, Principles and applications.

· PRACTICAL/TERM WORK:

          It shall be based on above syllabus.

· REFERENCE BOOKS: -

     1. Surveying Vol.I- B.C.Punamia.    

     2. Surveying & Levelling-T.P.Kanetkar.

     3. Building Construction-B.C.Punamia. 

     4. Building Construction-Bindra & Arora.

     5. Surveying Vol.I - K.R.Arora.    

6. Building Construction - Rangwala.

NORTH GUJARAT UNIVERSITY, PATAN.

B.E. FIRST YEAR (CIVIL, MECHANICAL, ELECTRICAL)

103 : ENGINEERING MECHANICS

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	2
	--
	1
	3
	100
	---
	50
	--
	150


1. Introduction: Scalar and vector quantities, composition and resolution of vectors, definitions and units of space, time, matter and force, C.G.S. and F.P.S. systems, the science of mechanics.

2. Statics: Principles of statics, rigid body, support reactions, types of supports-fixed, hinged and roller, free body diagrams, composition and resolution of forces, moment of a force. Coplanar, concurrent and non-current, parallel and non-parallel forces, couples and their properties, combination of coplanar couples and forces, distributed forces. Analytical and graphical conditions of equilibrium for coplanar force systems, simple cases of concurrent forces in space, concept   of statically determinate and indeterminate problems. Plane frame-simplifying assumptions used in the analysis of frames. Perfect, imperfect and redundant frames, analysis of frames, method of joints, graphical and analytical method of sections, method of substitution.

3. Center of gravity and moment of inertia: Center of gravity of lines, plane areas, volumes and bodies, Pappus theorems, moment of inertia   of areas, polar moment of inertia, radius of gyration, parallel axes theorem, moment of inertia of bodies.

4. Friction:  Theory of friction, static and sliding friction, laws of friction, angle and coefficient of friction, function of friction in nature and engineering, wedges, belt and rope friction, screw friction.

5. Kinematics:  Motion of a particle, speed, velocity, acceleration, rectilinear motion-uniform and variable velocity and acceleration, motion- time curves, relative velocity, circular motion, constant and variable angular acceleration, relation between linear and angular acceleration, simple harmonic motion.

6. Kinetics: Mass, inertia, Newton's laws of motion, force, absolute and derived units, gravitational force, engineer’s units, constant and variable forces, motion along inclined planes, moment and impulse, work, energy-kinetic and potential, conservation of energy, impact, torque, angular acceleration, energy of rotating bodies, flywheel and its function, angular momentum, plane motion of rigid bodies, instantaneous canter, De Alembert's principle.

7. Simple Machines:  Velocity ratio, mechanical advantage, efficiency, simple machines such as levers, inclined plane, pulley and pulley blocks, wheel and axle, differential pulley blocks, worm and compound screw jacks etc. reversibility of machines.

· TERM WORK: 

Laboratory practice, Sessional work and term work shall be based on the 

     Course under Engineering Mechanics.

· BOOKS: 

1. Engineering Mechanics (Statics)         Beer and Johnston

2. Engineering Mechanics (Dynamics)        Beer and Johnston

3. Engineering Mechanics Vol I             Meriam J. L.

4. Engineering Mechanics Vol II            Meriam J. L.

5. Applied Mechanics                       S. B. Junnarkar and H. J. Shah

NORTH GUJARAT UNIVERSITY, PATAN.

B.E. FIRST YEAR (CIVIL, MECHANICAL, ELECTRICAL)

104: STRENGTH OF MATERIALS

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	2
	--
	1
	3
	100
	---
	50
	--
	100


1. Strength and Elasticity: Stresses: Axial, normal, in-plane, tensile, compressive, shear, flexural, uniform, non-uniform, simple   shear, complementary shear. Strain: Linear, shear, transverse, Poisson’s ratio. Elasticity:  Elastic, homogeneous, isotropic, orthotropic materials; plastic state, limits of elasticity and proportionality, yield limit, ultimate strength, proof stress, factor of safety, working stress, load factor.

2. Mechanical Properties of Materials: Metals:  Ductility, brittleness, toughness, malleability, behavior of ferrous and non-ferrous metals in     tension  & compression, shear and bending tests, standard test pieces, influence of various parameters on test results, true and nominal stress, modes of fracture, characteristics of stress-strain curves, strain hardening, hardness: different methods of measurement, Izod and Charpy impact tests. Fatigue strength, endurance limit, and creep of metals. Co-relation   between   different mechanical   properties, effect   of temperature, testing machines and special features, different types of extensometers and compressometers, measurement of strain by electrical resistance strain gauges. Timber: Tests and strength parallel and across the grains.

3. Bending moment and shear force: Bending moment and shear force diagrams in statically determinate beams including cantilevers subjected to concentrated, uniformly distributed and varying loads and in plane moment loading, B. M. and S. F. diagrams by analytical and graphical methods, relation between bending moment, shear force and rate of loading, points of contra flexure.

4. Stresses in beams: Theory of simple bending, bending stresses and their distribution, moment of resistance, modulus of section, built-up and composite beam sections, beams of uniform strength, distribution of shear     stress in different sections.

5. Torsion:  Torsion of circular, solid and hollow section shafts, shear stress and strain due to torsion, angle of twist, Torsional moment of resistance, power transmitted by a shaft, keys and couplings, combined bending and torsion, close coiled helical springs.

6. Principal stresses and strains: Compound stresses, analysis of principal planes and principal stresses, Mohr’s circle of stress, principal    strains, angle of obliquity of resultant stress, principal stresses in beams, principal stresses in shafts subjected to bending and torsion-with and without axial stress.

7. Thin cylinder and spherical shells, longitudinal and circumferential shears volume changes.

· TERM WORK: 

This will consist of experiments (minimum 10) and graphical and/or analytical solutions of problems (minimum 25) based on the syllabus of     strength of materials.

· BOOKS: 

1. Mechanics of Structure   Vol. I    S. B. Junnarkar & H. J. Shah

2. Mechanics of Materials              E. P. Popov

3. Strength of Materials              G. H. Ryder

4. Mechanics of Materials             Timoshenko and Gere

5. Mechanics of Materials             Beer and Johnston.

NORTH GUJARAT UNIVERSITY.

B.E. FIRST YEAR (CIVIL, MECHANICAL, ELECTRICAL)

105: ELEMENTS OF ELECTRICAL ENGINEERING AND ELECTRONICS

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	2
	--
	1
	3
	100
	---
	50
	--
	150


1. D.C. CIRCUIT: Ohm's law, Resistance calculation, Resistance combination, Effect of Temperature on resistance and insulators.  Power and energy relationship in electrical, thermal and mechanical system unit. 

2. BATTERIES: Types, Construction and maintenance.

3. ELECTROSTATICS: Concept of electric charge and electric field, Coulomb's law, Electric field intensity, Electric Potential, Dielectric stress and break-down, Capacitor charge and discharge of a capacitor.

4. ELECTROMAGNETICS: Magnetic circuit, Series/Parallel magnetic   circuit calculation, Magnetic material, Permeability, Hysteresis, Electromagnetic induction, Statically and dynamically induced emf. Eddy current and eddy current losses. Growth and decay of current in inductive ckt. 

5. ALTERNATING CURRENT: Single-phase voltage and current sources, Phasor diagram, Properties of R, L and C, Series and Parallel ckt.  Power and power factor and energy, current locus in RLC ckt.

6. POLY-PHASE CKT. : Generation of two and three-phase voltage, Three phase Connection voltage, current and power relationship in balanced three   ckts., Measurement of power in three phase ckt.

ELECTRONICS: 

SEMICONDUCTOR PHYSICS: Types of semiconductors, Diodes, Semiconductor devises, P-N Junction diode and its characteristics, Zener   diode, Transistor their construction and characteristics, Rectifier, CRO and its applications. Basic working principle of telephone, Radio and Television. 

· BOOKS:

1. A text book of Electrical Technology By B.L.Theraja Vol-I

2. A text book of Electrical Technology By B.L.Theraja Vol-IV

3. Electronics Principals By Albert Malvino.

NORTH GUJARAT UNIVERSITY, PATAN.

B.E. FIRST YEAR (CIVIL, MECHANICAL, ELECTRICAL)

106: ELEMENTS OF MECHANICAL ENGINEERING

(Including Workshop)

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	2
	--
	1
	3
	100
	---
	--
	25
	125


THEORY:

1. INTRODUCTION

Prime movers - Sources of energy - Types of prime movers - Force and mass - Pressure - Work - Power - Energy - Heat - Temperature - Units of heat - Specific heat capacity  - Interchange of heat  - Change of state  - Mechanical equivalent of heat - Internal energy - Enthalpy - Efficiency

2. FUELS AND COMBUSTION 

Introduction  - Classification - Solid fuels  - Liquid Fuels  - Gaseous Fuels - Combustion - Calorific values

3. PROPERTIES OF GASES

Gas laws, Boyle's law, Charle’s law, Combined gas law, Gas constant, Non flow process, Constant volume process, Constant pressure process Internal energy, Relation between Cp and Cv, Enthalpy, Isothermal process, Polytropic process, Adiabatic process.

4. PROPERTIES OF STEAM

Introduction  - Steam formation - Enthalpy - Specific volume of steam  -Steam tables  - Internal energy - Non-flow process  - Throttling  - Measurement of dryness fraction - Throttling calorimeter  - Separating calorimeter - Combined calorimeter.

5. HEAT ENGINES 

Thermal prime movers  - Elementary heat engines - Sources of heat  - Working substances - Converting machines - Sink of heat - Classification of heat engines - Heat engine cycles - Carnot cycle - Carnot cycle with vapour - Rankine cycle - Otto cycle - Diesel cycle.

6. STEAM BOILERS 

Introduction  - Classification  - Simple vertical boiler  - Vertical multitubular boiler - Cochran type - Lancashire boiler - Cornish boiler - Locomotive boiler - Marine boiler   (Scotch type) - Babcock and Wilcox boiler  - High pressure boilers - Boiler details - Boiler performance. Functioning of different mountings and accessories.

7. INTERNAL COMBUSTION ENGINES

Introduction - Classification - Engine details - Otto four-stroke cycle - Diesel-four-stroke cycle - Difference between Otto cycle and Diesel cycle Two-stroke cycle - Difference between two-stroke and   four-stroke cycle -indicated power (ip) - Efficiencies.

8. SPEED CONTROL

Introduction - Governors - Steam engine governing - I.C. Engine governing - Flywheel.

9. PUMPS 

Introduction, Reciprocating pump, Reciprocating pump types, Reciprocating pump operation, Bucket pump. Air chamber, Centrifugal pumps, Types of centrifugal pumps - Priming - Rotary pumps.

10. AIR COMPRESSORS 

Introduction  - Reciprocating compressors - Operation of a compressor Work for compression  - Power required  - Reciprocating   compressor efficiency - Multistage reciprocating compressors - Rotary compressors.

11. REFRIGERATION  & AIR CONDITIONING

Introduction - Refrigerant - Types of refrigerators - Vapour compression      refrigerators - Window air conditioners.

12. COUPLINGS, CLUTCHES AND BRAKES 

Introduction - Couplings - Clutches - BRAKES - Types of brakes - Internal expanding shoe brake - Difference between a brake and a clutch.

13. TRANSMISSION OF MOTION AND POWER 

Introduction - Methods of drive - Power transmission elements - shafting- Belt-drive  - Belting - Pulleys - Velocity ratio of pulleys  - Power transmitted by a belt - Chain drive - Friction drive - Gear drive - Spur gear  - Helical gear - Spiral gear - Bevel gear - Worm gear - Rack and pinion  - Velocity ratio of toothed gear - Trains of wheels  - Power transmitted by gearing. Bearing-classification, Bush bearing, Ball  & Roller bearings.

· WORK SHOP:

(a) Instruction / Demonstration:

Should be given for each of following shops  / trade which include importance of the shop / trade in engineering. New materials available, tools / equipments required indicating the use of each tool / equipment. Methods of processing any special machines, power required etc.

(i) Joining process

(ii) Sheet metal work

(iii) Plumbing (metallic & non metallic pipe fittings)

(iv) Electro plating

(v) Metal cladding  & painting

(vi) Manufacture of plastic products

(vii) Metal machining - Turning, drilling, grinding etc.

(viii) Carpentry / Pattern making

(ix) Fitting / Assembly practice

(x) Forging and hot working processes

(xi) Moulding and casting processes

(b) Exercise and Term work:

Each student is required to prepare simple exercises in following so as to have a feeling of how the jobs / parts are prepared and use of tools / equipments (Any Eight)

(i) Electroplating                                       
 - 1 No

(ii) Painting of metal piece                    
    - 1 No

(iii) Sheet metal part                         
  -   1 No

(iv) Plumbing                                                        -  1 No

(v) Arc Welding / Gas welding / welding         -   1 No

(vi) Soldering / Brazing                     
  -   1 No

(vii) Drilling practice                       
  -   1 No

(viii) Fitting / Assembly                     
  -   1 No

(ix) Carpentry practice                        
 -   1 No

(x) Forging practice                           
 -   1 No

Over and above these exercises each student is required to prepare a Laboratory report on instruction / demonstration and exercises prepared by him as a part of term work of (a) above.

· TERM WORK

     Based on above syllabus.

· TEXT BOOKS:

     1. Elements of Mechanical Engineering   Hajra Chaudhary

     2. Elements of Mechanical Engineering   Mathur & Mehta

NORTH GUJARAT UNIVERSITY, PATAN.

B.E. FIRST YEAR (CIVIL, MECHANICAL, ELECTRICAL)

107: ENGINEERING GRAPHICS & BUILDING DRAWING

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	3
	 ---
	4
	4
	100
	---
	     ---
	50
	150


· THEORY:

PART-I PLANE GEOMETRY AND MACHINE PARTS:

1. INTRODUCTION TO ENGINEERING GRAPHICS:

Principles of projection lines and dimensioning. B.I.S. code of practice (SP 46) Scale, Representative fraction, Plane scale, diagonal scale, Vernier scale and scale of chords.

2. ENGINEERING CURVES:

Classification of engineering curves. Construction of conics, cycloid curves, involutes and spiral.

3. LOCI OF POINTS:

Simple mechanism like slider crank mechanism four bar chain mechanism etc.

4. FASTENING AND CONNECTING METHODS:

Screw threads, bolts, nut, stud, locking devices, simple riveted and welded joints, pipefitting, couplings, cotter joints, pin joints.

5. Electrical Electronics, chemical and pipe drawing, Basic notation and Symbols for simple flow diagram.

PART-II SOLID GEOMETRY:

6. INTRODUCTION TO PROJECTION OF POINT, LINE AND PLANE.

Projection of line inclined to both planes and simple cases. True length of straight line and its inclination with reference planes  (traces are not included). Projections of perpendicular and oblique planes.

7. INTRODUCTION   TO   PROJECTION   OF SOLIDS, SECTION   OF             SOLIDS   AND INTERPENETRATION OF SOLIDS.

Classification of solids. Projection of right and regular solids with their axis inclined to both planes. Projection of sphere.  Section of pyramid, cone, prism and cylinder.  Method of determining line of intersection and curve of intersection. Intersection of prism-prism, cone-cylinder, cylinder-cylinder, cylinder-cone, cylinder-prism.

8. DEVELOPMENT OF SURFACES:

Parallel line development, Radial line development. Development of sphere by zone method and lune method.

PART-III : ORTHOGRAPHIC PROJECTIONS :

9. ORTHOGRAPHIC PROJECTION:

Conversion of pictorial views into orthographic views, Type of sections full, half, offset, broken, removed, revolved) Section   views, orthographic reading, missing views and missing line problems.

10. ISOMETRIC VIEW:

Conversion of orthographic views into isometric views.

11. INTRODUCTION TO COMPUTER AIDED DRAFTING:

Advantages of CAD, Elements of CAD, Components of Computer, input and output devices, types of software, Basic functions, Drafting softwares.

· TERM WORK:

PART 1,2 AND 3

Each candidate shall submit a set of the following sheets certified by the principal of the college that they have been executed in a satisfactory manner in the drawing halls of the college

1. One sheet of engineering curves.

2. One sheet of Loci of points.

3. One sheet of projections of points, line and plane surfaces.

4. One sheet of orthographic view with section (two problems one in 1st 

5. Angle and other in 3rd angle system of projections).

6. One sheet of reading of orthographic views and missing lines/missing Views.

7. One sheet on projections of solids and sections of solids.

8. One sheet on Development of surfaces and interpenetration of surfaces.

9. One sheet on isometric projections/views.

10. Sketch book containing sketches of machine parts, electrical, electronics, chemical and pipe drawing, lines, dimensioning, scale, students are given complete understanding of BIS code SP 46.

· TEXTBOOKS:

1. Engg. Drawing Vol. I & II     P. J. Shah

2. Engg. Drawing                 N. D. Bhatt  

3. Civil Engineering Drawing     Gurucharansingh

4. Civil Engineering Drawing     Malik and Meo

5. Machine Drawing               N.D. Bhatt

PART - IV: CIVIL ENGINEERING DRAWING: -   (25 MARKS).

1. Introduction: - Abbreviation   and symbols   for various building

Items. Plumbing and electrification.

2. Drawing   of   building details such as different shapes of brick, Different bonds, wall footing RCC   column footing, simple machine Foundation, RCC lintels with chhajja, typical wall section of two      storied building, roof trusses, RCC stairs, different types of           doors, windows, etc.

3. Typical layouts of residential, public and industrial buildings.

4. Plan, elevation, section and electrical detailing, foundation plan-, Plumbing details of a residential building.

· TERM WORK: -

Based on above syllabus including sketchbook drawing and at least two Sheets.

     PART 4

1. One sheet on residential building showing electric wiring diagram and domestic applications standard electric symbols, main and Distribution boards and simple farthing.

2. One sheet on Industrial structure layout.

· REFERENCE BOOKS:

1. Civil Engineering Drawing--Malik and Meo

2. Civil Engineering Drawing—Gurucharansingh

NORTH GUJARAT UNIVERSITY, PATAN.

B.E. FIRST YEAR (CIVIL)

CL108: CIVIL ENGINEERING MATERIALS

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	2
	 ---
	1
	3
	100
	---
	     ---
	50
	150


THEORY:

1. Introduction: 

Various Civil Engineering structures, their performance and materials required.

2. Building stones: 

Classification of rocks, Sources of stones, Characteristics, testing, Common building stones, Quarrying of stones, Dressing, Preservation of stones, Artificial stones, Types of stone masonry.

3. Bricks: 

Constituents, Manufacturing, Classification, Properties, Testing and Relevant IS specifications.

4. Ceramic materials: 

Tiles-roofing tiles, flooring tiles, glazed tiles, special industrial tiles, terracotta, earthenware, stoneware.

5. Lime:  

Types of lime, methods of preparation and uses, Properties of Lime, Tests for limestones.

6. Cement: 

Raw materials, manufacture, types of cements, ISS for testing and storing. Properties of cement.

7. Concrete and mortars:

Constituents materials, water cement ratio, strength   of concrete and mortars, Indian   standards, curing, Reinforced concrete, Test for mortar, Quality control of concrete, admixtures and waterproofing materials.

8. Timber: 

Types, defects, seasoning methods of preservation, uses, reconstructed wood, plywood, laminated, decorative laminates.

9. Paints: 

Types of paints, varnish, liquors, distempers, wallpapers.

10. Ferrous metals: 

Iron, steel, high tensile steel cables.

11. Non-ferrous metals and alloys.

12. Miscellaneous materials: .

Plastics, HDPE, LDPE, Polymers asbestos, bituminous materials, glass, decorative materials, electrical materials, Thermal insulating and acoustical materials, composite materials.

· TERM WORK:

Based on above syllabus practical especially pertaining to bricks and cement properties.

· REFERENCE BOOKS:

(1) Materials of construction-D N Ghosh,TMH

(2) Civil Engg.Materials-N.Jackson (ELBS)

(3) Civil Engg.Materials-TTTI,Chandigarh,TMH

(4) Building Material and Components-CBRI,TMH

(5) Engg.Materials- Rangwala.

NORTH GUJARAT UNIVERSITY. PATAN

B.E. FIRST YEAR (MECHANICAL)

ME108: BASIC THERMODYNAMICS

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	2
	 ---
	1
	3
	100
	---
	25
	25
	150


1. BASIC THERMODYNAMICS 

Fundamental concepts and definitions, system - closed, open and isolated system, homogeneous and heterogeneous systems, thermodynamic property, path function and point function, microscopic and macroscopic points of view, dependent and independent properties, intensive and extensive properties, intrinsic and extrinsic properties, equilibrium - mechanical, chemical, thermal and thermodynamic Application of system approach to various systems like IC engine cycles etc.

2. Second law of thermodynamics

Limitation   of   1st   law   of   thermodynamics, reversibility    and irreversibility, 2nd low of thermodynamics, statements  - Kelvin-Planck and Clausius      statements, equivalence of Kelvin-planck and Clausius statements of 2nd law      of thermodynamics, Carnot cycle, corollaries of 2nd law.

3. Steam engine

Simple steam engine and its details, p-v diagram, theoretical and actual indicator diagram, diagram factor, mean effective pressure, indicated power, brake power, mechanical efficiency, indicated and brake thermal efficiency, dynamometers for measurement of brake power

4. Combustion of fuels

Types of fuels, coal analysis, ultimate analysis and proximate analysis, calorific value, higher calorific value and lower calorific value of fuels, carbon value, theoretical calorific value of fuel, determination of calorific value of solid, liquid, and gaseous fuel, bomb calorimeter, boys gas calorimeter, Junker gas calorimeter.

5. Combustion of fuel

Chemistry of combustion, chemical reaction, and theoretical air required for combustion, conversion of volumetric composition on mass basis, conversion of composition on mass basis to composition by volume. Mass of actual and excess air supplied, determination of volumetric analysis of fuel gases, Orsat apparatus volume of minimum air required for complete combustion      of gaseous fuel

6. Third law of thermodynamics and its corollaries

7. Boiler draft and chimney height calculation: 

Natural and arificial draft, parameters on which natural draft depends, chimney   height calculation.

NORTH GAJARAT UNIVERSITY.

B.E. FIRST YEAR (EELECTRICAL)

EL108 : CORE COURSE-I (COMPUTER APPLICATION)

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	2
	 ---
	1
	3
	100
	---
	     ---
	50
	150


1. INTRODUCTION TO COMPUTER: 

Functional Organization, Personal Computer, Development of Flowchart/Algorithm.

2. BASIC LANGUAGE: 

Constants, Variables, Arithmetic and String expression, I/O statements  & formats, Control statements, Dimension statement and Arrays, Use of built In functions, Subroutines, Data file handlig, Graphics in BASIC, Application Programs, Plotting of Histograms in Basic, Some Advanced Future of Basic.

3. INTRODUCTION TO DOS: 

Booting, Handling of diskkets, Dates & Time, Files, Directory tree structure, Environment, File name generation, Internal and External commands, Execution of Commands. 

4. INTRODUCTION TO WORD PROCESSING: 

Starting and existing word Perfect, Data entry, File saving and retrieval, Changing default directory, Text editing and Printing, Cursor control, Preparation for Printing, Advanced cursor control, Tab and margin setting Outlining, Block operation, Boldface, Underlining, Mail Merge and Simple Printing, Other   DOT Commands.

5. DBase-IV:  

Introduction to database management, DBase-IV commands, Definition of Fields in DBase, Application of DBase in programming and to the science and technological applications.

· Termwork and Lab work shall be based on above theory.

· BOOKS: 

1) Programming in BASIC By Gottfried Schaum Series 

2) Programming in BASIC By Balaguruswamy

3) Rapidex computer course, a Pustak Mahal publication.              

                          NORTH GAJARAT UNIVERSITY.               

                B.E. SECOND YEAR, SEMESTER IIIrd (Mechanical)

                    ME301: ENGINEERING MATHEMATICS - III

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	--
	3
	100
	---
	---
	--
	100


1. Theory   of complex variables:  Analytic   functions, Cauchy-Riemann Equation, harmonic functions, line integral, Cauchy’s theoram and Cauccy’s integrals, simple form of conformal transformation   with Application of the solution of two-dimensional problems.

2. Finite   differences and difference equations:  Finite   differences, interpolation, Newton's and Lagrange's formula, difference equation with constants co-efficient, solution of ordinary and partial differential equations with boundary conditions by finite difference method.

3. Numerical methods:  Roots of algebraic equations, solution of linear Simultaneous equations, numerical differentiation and   integration, numerical   methods to solve first order; first-degree   ordinary differential equations.

4. Laplace   transforms: Definition, Lap lace transform of   elementary Functions, properties of Laplace transform, inverse Laplace transform, Transform of derivatives, transform of integration, multiplication by tn, division by t, convolution theorem, unit-step and heaviside’s unit Function, dirac-delta function, periodic functions, solution of ordinary Linear differential equations, simultaneous equation with constant co-Efficient applied to electrical circuits

5. Fourier series: Definition of periodic function, Euler’s formula, functions having points of discontinuity, change of intervals, odd and even functions, expansion of odd or even periodic functions, half range sine and cosine series, elements of harmonic analysis.

6. Fourier transforms: Definition, Fourier integral, Fourier sine and Cosine integration, complex form of Fourier integral, Fourier transforms, Fourier sine and cosine transform, invese Fourier transforms.

7. Statistics: Probability, Total probability, Independent events, theorem of compound probability, Bay’s theoram, random variable, discrete Probability   distribution, continuous   probability distribution, Expectation, moment generating function, repeated trials, Binomial, Poisson's and normal distribution applications, calculation of errors, 

· Books:

1. Applied Mathematics vol-I & II by P.N.Wartikar & J.N.Wartikar. 

2. Higher Engineering Mathematics by B.S.Grewal.

3. Engineering mathematics by Shrivastva.

4. Text Book of Engineering Mathematics by A.B.Mathur & V.P.Jaggi.

NORTH GUJARAT UNIVERSITY, PATAN.

B.E. SECOND YEAR, SEMESTER - III (MECHANICAL)

ME302: KINEMATICS

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	25
	25
	150


 Links & Mechanism”:

Links:  kinematics pairs, higher and lower pairs, constraints, Single slider mechanism, chains, double slider crank mechanism, inversions. Exact straight-line mechanism of peaucelliers, Heart and Scott, Russell approximate straight line mechanisms of grasshopper, watt and Roberts. Pantograph, steering gear mechanisms - condition for corrects tearing, Davis and Ackerman steering gears mechanism.

Motion:

Rectilinear and rotational motion in a plane, compound pendulum, equivalent dynamical system. Velocity and acceleration in machine parts, instantaneous center, centroode, its laws, velocity and acceleration diagrams for simple kinematics mechanisms. (Vector and graphical) 

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 with roller and with flat footed for reciprocating and oscillating followers.

Gear trains:

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

NORTH GUJARAT UNIVERSITY, PATAN.

B.E. SECOND YEAR, SEMESTER - III (MECHANICAL)

ME303: MANUFACTURING PROCESSES-I

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	4
	3
	100
	---
	50
	50
	200


1. 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 hell mould casting. 

2. Hard Mould Casting Process

Metal mould casting processes:

Permanent mould casting, law pressure casting, slush casting, disc Casting, die casting machines, centrifugal casting, and comparison of metal Mould casting methods, plaster mould casting, and precision investment Casting, continuous casting.

3. Basic Machine Tools:

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

4. 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.

5. Drilling Machines:

Purpose and field of application of drilling machines upright drill Processes, radial drills.

6. Boring Machines:

Purpose and field of applications. Horizontal boring machines, precision boring machines.

7. Unit Built Machine Tools:

Purpose of unit built machines tools and their layout.

8. 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.

9. Planers, Shapers and Slotters:

Type of planning machines, Planning operations, Type of slotting machine, Slotting operations, Types of Shaping machines, Shaper mechanism, Work holding devices, Shaper operations, Shaper tools.  

10.
Metal Sawing and broaching machines:

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.

11. 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:

 Each candidate shall submit the following term - work:

1. Pattern making including woodturning.                ... One job

     Casting of the above pattern

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

3. Thread cutting, right and left hand threads      ... One job

Job with out nut.

4. Thread cutting – multistart                                 ... One job

5. Machining plane surface on a shaper and             ... One job each

Milling machine                                                         

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

NORTH GUJARAT UNIVERSITY, PATAN.

B.E. SECOND YEAR, SEMESTER - III (MECHANICAL)

ME304: THERMODYNAMICS
	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	25
	25
	100


(A) Basic Thermodynamics

1. Entropy

Introduction: Clausius inequality, entropy - a property of substance, entropy change, for open system and reversible process, principles of increase of entropy, Third law of thermodynamics and its corollaries, entropy and disorder, limitations of the second law, entropy and concept of lost work

2. Irreversibility and Equilibrium:

Availability: High and Low grades of energy. Available and unavailable energy, Availability of closed system, Availability of steady flow systems, Availability of open system processes, Irreversibility, Some idea of energy.

3. Thermodynamic Relations:

Maxwell’s equation, co-efficient of volume expansion and isothermal compressibility, Hemholtz and Gibbs function. Specific heat relations, their difference and ratio. Internal energy relation. Entropy and enthalpy relations. T-ds equations. Clausius - Clapeyron, Joule-Thomson Co-efficient. Clapeyron equation. Equation of state: Ideal gas equation, Derivation from ideal gas-Vander Waals's equation.

(B) Applied Thermodynamics

1. Power Producing Cycles:

Carnot, Otto, Diesel, Dual, Rankine and modified Rankine Cycle, Binary Vapour cycle.

2. Application of First and Second Law of Thermodynamics to closed and open Systems. Thermodynamics temperature scale.

3. Classification of air compressors

Reciprocating compressors, single and multistage, effect of clearance volumetric efficiency, 2 stage air compressor imperfect intercooling, perfect intercooling, ideal intercooling for   2-stage   compression, advantages of multistage compression, actual indicator diagram of single stage air compressor, reciprocating air motor, Screw compressor and vane compressor

NORTH GUJARAT UNIVERSITY.

B.E. SECOND YEAR, SEMESTER - III (MECHANICAL)

ME305: ELECTRICAL TECHNOLOGY-I

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	25
	25
	150


1. D.C.  MACHINE: 

Constructional features and types of D.C.  Machines, Basic   Principles, E.m.f., Torque and speed equations, Performance and speed characteristics of series, Shunt compound generators and motors, Speed control and application of motors, starters.

2. PHASE TRANSFORMERS:  

Construction   and principle of operation, EMF equations, Equivalent circuit    and   phasor    diagram, Testing, Regulation   and   efficiency, Autotransformer, Current   transformer, Potential transformer, Parallel operation, Practical connections.

3. SYNCHRONUS MACHINES:

Constructional features, Principle of operation, EMF equation of alternator, Regulation of alternator, Synchronizing of alternator, Use of synchronous motor for power factor improvement, Starting procedure.

4. INDUCTION MOTOR:

Constructional features and principle of operation, Starting   and    running condition, Speed   torque   characteristics, Starting, Speed control and applications, Single phase motors, Principle of operation, Types of motors and their application. 

5. Electrical   Measurements:

Classification of   electrical   measuring instruments, shunt and instrument multipliers, indicating instrument Damping   systems, watt meters, methods of power and energy   measurement for      three phase systems, Insulation testing and ohmmeters, frequency meters.

6. General principle of Home and factory lighting and Flood lighting calculations, Indian electricity rules.

7. Fault detection in electrical installation, Cable fault location methods and procedures to be followed. Electrical safety rules and precautions.

· Lab work and term work shall be base upon above theory.

· Books:
     1) Electrical Power by S.L.Uppal

     2) Electrical Technology Vol-II by B.L.Theraja

     3) Electrical measurement and Measuring Instruments By Shawny. 

NORTH GUJARAT UNIVERSITY.

B.E. SECOND YEAR, SEMESTER - IV (MECHANICAL)

ME401: INDUSTRIAL DRAFTING & MACHINE DESIGN

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	4
	4
	100
	---
	50
	50
	200


    PART A. Machine Design:
1. Design consideration of Machine Parts: Loads, different types, factors of safety, stress, design stress factors affecting its selection, determination of factor of safety, tensile, compressive, shear, bending, bearing, crushing stresses, bending and Torsional shear stress. Transverse shear, principal stress determination. Eccentric loading, bearing pressure.

2. Cotter and Knuckle joints: Design of simple cotter joints, cotter joint With a sleeve, cotter foundation bolt, Gib and cotter joint, design of knuckle joint, Applications.

3. Design of Riveted joints: types of joints, Design of double and triple riveted butt joint with equal and unequal cover plates. Design of lap joints.

4. Bolts   and Rivets under eccentric loading: Design of riveted Connections subjected to eccentric loading, design of bolts under eccentric loading when (a) load is parallel to the bolt axis (b) perpendicular to bolt axis.

5. Keys and Couplings:  Design of sunk keys, design of muff, clamp, flange (protected type) and bushed pin type of flexible flange couplings.

6. Shafts: Design stress, design of axles, spindles and shafts on the basis of strength, based on Rankine and Guest's theory, design of shafts on the   basis of rigidity (effect of variable loading should not be considered).

7. Introduction and function of Springs: Wahl’s factor and it’s use in Design of springs, effect of end connections on design of compression Springs for circular wire. Buckling of compression spring, length and number of turns calculation, Design of Leaf spring.

8. Struts and Columns: Design of connecting rod, push rods and piston rods.

9. Power screws: Types of threads, design of screw with different types of threads   used in practice. Design of nuts, design of C clamp, screw jack, and design of toggle jack, design of coupler.

10. Levers: General procedure of design of leavers, design of a leaver of a safety valve, design of Bell crank leaver, design of Rocker arm for exhaust valves.

· PART B and PART C are to be dealt in laboratory.

· PART B INDUSTRIAL DRAFTING:
1. Assembly Drawing, Standard drawing, Machine shop drawing, Pattern shop, Sheet metal drawing.

2. Production Drawing:  Element of production drawing, Information on Drawing, Tolerances, Manufacturing methods.

3. Limits, Tolerances and Fits: Indicating geometrical tolerances on the drawing, Standard followed in industry.

4. Surface Roughness:  Roughness and machining symbols, Indication on drawings.

· Part C. AUTO CAD
1. Introduction to Computer Aided Drawing:  Objectives, introduction to drawing using CAD, Advantages of using CAD. 2 & 3 dimensional modeling, application of CAD.

2. AUTO CAD an overview: Introduction, development, systems requirements, and drawing by AUTO CAD.

3. AUTO CAD Basics: Introduction of Main Menu, Starting new drawing, drawing editor, entering commands using mouse, pull down menus, screen menu, getting help from AUTO CAD data entry, error correcting.

4. Working with AUTO CAD: Settings Limits, drawing lines, using zoom, erasing lines, drawing lines, saving the work.

5. Editing, adding dimension and text: Edit commands, trim, fillet, copy, line type, rotate, move commands, dimensioning the drawing, text commands.

6. Plotting the Drawing: Using dot matrix printer and plotter.

· TERM WORK
     Part A Machine Design:

     1. Design of machine elements and preparation of report:

     a) Design of screw, nut and other parts from topic no.9

        (At least one problem)

     b) Design of leavers (one problem)

     c) Design of couplings (one problem)

     d) Design of spring (one problem)

     e) Design of riveted joint (one problem)

     f) Design of shaft (one problem)

     g) Design of column (one problem)

     h) Design consideration (one problem)

· Part B INDUSTRIAL DRAFTING
     2. Design & Assembly & detailed drawing of:

     a) Cotter / Knuckle joint/Connecting Rod (one sheet)

     b) Coupling/Power screw (one sheet)

The design calculations be included in Part an above.  At least one       Drawing should be production drawing out of above. Drawing should be on A2 size (both details and assembly.) Preparation of assembly and detail drawings of Machine components (production drawing)

· PART C AUTO CAD:

Preparation of assembly & detail drawings of machine components, assembly using auto cad.

· NOTE:  Part B/Part C be taught in laboratory & be tested only in oral examination as under.

     a) A sketch be given of any parts design by them in Part A. Students are 

     Required to indicated & explain various symbolism drawing as studied in 

b) Students are required to work on computer for testing their knowledge in auto cad. 13 Marks

     c) Oral Examination based on Part A/ Report prepared. 25 Marks.

· TEXT BOOKS

1.   MACHINE DESIGN - BY PANDYA & SHAH (1994 EDITION)

· REFERENCE BOOKS

1.   MACHINE DESIGN - BY SHARMA & AGRAWAL (6th EDITION 1997)

2.   MACHINE DESIGN - BY KHURMI & GUPTA (1994 EDITION)

3.   MACHINE DESIGN - BY R.B.GUPTA

4.   MACHINE DESIGN VOL.I - BY R. C. PATEL

5.   MACHINE DESIGN - BY NAGPAL

6.   MACHINE DESIGN - BY R.K.JAIN

NORTH GUJARAT UNIVERSITY.

B.E. SECOND YEAR, SEMESTER - IV (MECHANICAL)

ME402: FLUID MECHANICS
	  Teaching Scheme
	Examination Scheme

	Theory `Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	25
	25
	150


1. Properties of fluid:

Introduction:  Fluid, liquids and gases, physical properties such as density, specific weight, viscosity, compressibility, capillarity, surface tension, Vapour pressure, cavitations & its ill effects and remedies, Thoma's cavitations factor.

2. Fluid Static:

Pressure at a point, center of pressure, pressure measurement with manometers, buoyant force, meta center & met centric height - analytical and experimental determination.

3. Kinematics of fluid flow:

Steam line path line, streak line, stream tube, classification of flow steady and unsteady uniform and non-uniform. One type and three-dimensional flow definition, Laminar & Turbulent flow.  Reynolds’s number and critical velocity. Continuity equation for three-dimensional flow in Cartesian co-ordinates, Euler’s equation and its application.  Bernoulli’s equation and its application, Venturimeter, Pitot tube; generalized energy equation.

4. Viscous Flow:

Flow between two parallel fixed plates, Counter flow, viscous flow through pipes, Hagen - Poisulis' equation friction factor, Moody diagram, Darcy   weigh back equation stockes’ law, measurement of viscosity, Viscosity index, petrof’s equation for journal bearings, power lost in over  - coming friction, water hammer & its effects and remedies, surge Tanks.

5. Compressible Fluid Flow:

Thermodynamic concept, speed of a sound wave, Mach number, Mach cone, Mach cone and Mach angle, flow with friction through pipes, adiabatic and isothermal flow, jet propulsion flow through variable area. Flow through nozzle. Back pressure variation.

6. Dimensional analysis:

Fundamental dimension, dimensional homogeneity, Raleigh’s method and Buckingham’s’ theorem for dimensional analysis, dimensionless force ratios, Hydraulic similitude, model testing.

7. Flow Measurement:

Measurement   of   flow   with venturimeter, orifice   plate, notch, nozzles, bendmeter, flow meter and ROTAMETER.

· TEXT BOOKS

1. FLUID MECHANICS -BY BANSAL R. K. 

2. FLUID MECHANICS -BY ARORA K. R. 

3. FLUID MECH. & FLUID POWER ENGG. -BY D. S. KUMAR

· REFERENCE BOOKS

1. FLUID MECHANICS -BY K. L. KUMAR

2. MECH. MEASUREMENTS -BY R. K. JAIN

3. FLUID MECHANICS -BY A. K. JAIN

4. FLUID MECHANICS -BY R. S. KHURMI

· SUGGESTED LIST OF EXPERIMENTS
1. To draw calibration curve for venturimeter and find out its co-efficient of discharge

2. To draw calibration curve for V-notch and find out its co-efficient of discharge

3. To determine L.C. V. and H. C. V. flow through a circular pipe using Pipe friction apparatus.

4. To verify froudes law experimentally

NORTH GUJARAT UNIVERSITY.

B.E. SECOND YEAR, SEMESTER - IV (MECHANICAL)

ME403: COMPUTER APPLICATION
	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	25
	25
	150


1. Computer system:

Introduction: application of computer component of a Computer system advantages and limitation of computer block diagram computer and software computer languages.

     Introduction to the Internet.

Introduction DOS commands operating system with MS-Windows introduction to operating system¬ types of operating system.

2. Algorithms and flow charts:

Problem definition, steps involved in problem solving, algorithms, indotroduction to flow charts, analysis of problem in small amenable steps, their equivalent symbols, synthesis of the symbols in developing program, flow charts, system flow charts.

3. BASIC Language:

Introduction to BASIC, BASIC character set, hierarchy rules, BASIC equivalents of mathematical expressions, assignment statements, built- in factions, input-output statements, control statements, arrays user defined functions and subroutines, concept of file, sequential and random files, sequential file handling, introduction to   graphics, program debugging and testing.

4. Introduction to FORTRAN 77, elements of FORTRAN 77 like constants, variables, subscripted variables, standard functions, type specification statement, expressions & assignment statements, simple if statement, control statements: unconditional go to , compound go to, assignment go to, is statements, do, continue, while loops,

Format specifications like input/output statement, subprograms: function sub program & subroutine subprogram.

· TERM WORK:

The term work shall be based on experimental works on   the topics mentioned above and will be defended by the candidates.

· BOOKS: 

1. Programming in BASIC by Gottfried - Schaum series

2. Programming in BASIC by V. K. Jainss

3. Programming in FORTRAN 77 by  V.Rajaraman

NORTH GUJARAT UNIVERSITY.

B.E. SECOND YEAR, SEMESTER - IV (MECHANICAL)

ME404 ENGINEERING ECONOMICS & INDUSTRIAL MANAGEMENT

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	--
	3
	100
	---
	---
	--
	100


1. Definition, nature and scope of economics, its relation with other social science. 

2. Fundamental concepts of economics: Value & utility, demand supply and Price, Laws of consumption, pricing in different markets, perfect competition, monopoly and monopolistic competition.

3.  Production:  Factors of production and problems underlying them, Productivity of efficiency and factors governing the same. Productivity in India, Laws of costs and returns

Production:  Factors of production and problems underlying them, Productivity of efficiency and factors governing the same. Productivity In India, Laws of costs and returns.

4.  MANAGEMENT AND ORGANIZATION:

Management:  Introduction Evolution of Modern management theory Principle and functions. Scientific management. Introduction to MBO (Management by Objective) Decision-making.

Organization:  Forms of organization, types of organization and their Interrelation ship. Industrial organization and administration. 

5. PERSONNEL MANAGEMENT: Definition, concept, objectives and functions of Personnel Management, Recruitment, Selection and training of workers Job evaluation and merit rating. Wage systems, Introduction to Incentive plans, Industrial Psychology, definition, concept, aims and objectives.

6. PLANT LOCATIONS AND LAYOUT: 

Plant location: Concept and factors governing plant, location merits and Demerits of city, suburb, and rural areas.  Industrial parks (estates). Economic analysis.

Plant layout: Building design, lighting, noise, ventilation and color. Need for facility layout, types, relative merits & demerits.  Layout of different industries, plant house keeping.  

7.
Plant maintenance and replacement analysis:

 Plant maintenance: Objective and importance of plant management, duties, functions, and responsibilities of plant maintenance department, types of maintenance, Plant maintenance schedule, Standard data for maintenance, Recent data for plant maintenance.    

8.
Introduction to Work Study:

Concept of productivity, factors affecting productivity, purpose of work-study, procedure of work study  - Applications, work-study and productivity.

9.  Cost calculations (costing and cost control):

Introduction, Elements of cost such as prime cost, Overheads, factory cost, Total cost, selling price, Nature of cost, Methods of calculating allocation of overheads, Depreciations (budget and budgetary control)

10. Safety Engineering and Labour Management Relations: Industrial hazards, accidents and their preventions, plant safety. Labour laws, workman’s compensation act, factory act, boiler act, industrial dispute and method of settling them.

· BOOKS RECOMMENDED:

1. ELEMENTARY ECONOMIC THEORY - BY K. K. DEWETT & J.D. VARMA PUB: S. CHAND & COMPANY LTD., NEW DELHI.

2. PRINCIPLES OF ECONOMICS - BY K.P.M. SUNDHARAM & M.C.VAISH PUB: VIKAS PUBLISHING HOUX PVT. LTD., GHAZIABAD (U.P)

3. COST ACCOUNTING - BY TATA McGraw-HILL PUBLISHING COMPANY LTD., NEW DELHI.

· REFERENCE BOOKS:

1. ECONOMICS - BY PAUL A. SAMUELSON AND WILLIAM D. NORDHAUS.PUB: McGraw-HILL BOOK COMPANY(INTERNATIONAL EDITION.)

NORTH GUJARAT UNIVERSITY.

B.E.SECOND Year, SEMESTER IVth (MECHANICAL)

ME405: ELECTRICAL TECHNOLOGY-II         

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	--
	25
	25
	100


1. Economics of power: Load curves and other related factors, Cost of generation, Load curves, Different types of tariffs, Different types of distribution systems, Causes and effects of low power factor, Methods of improving power factor.

2. Switchgear and Protection: HRC fuse, Circuit breaker types, construction and working principle, Relaying scheme, Classification of relays.

3. Drives: Fundamental of   Electric Drive dynamics, group and individual drive, Mechanical Characteristics of Electric   Drives, Mechanical characteristics   of D.C.   Shunt motors, Braking of shunt   motors, Mechanical    characteristic   of   D.C.   Series   motors, Mechanical characteristics of induction motors, starter for induction   motor, Breaking of Induction motor, Mechanical characteristics of synchronous motors.

4. Speed Control of Electric Drive: Basic parameters, speed control of D.C. motors, application of rotating amplifiers for speed stabilization and control, speed control of induction motors.

5. Heating   of Electric Motor and Selection of their Rating: Heating and cooling of electric motors, service conditions for   electric drives, Types of duty for electric drives, Load equalization, calculation for fly wheel, motors for particular application, electric propulsion in ship, Applications of 3 phase A.C. Commutator motors for special purpose drives, Tachogenerator.

6. Substations:  Classification of sub station, capacity and number of transformers, arrangement   of sub station, primary    distribution circuit, insulation testing of sub station, equipment and   earthing of equipments.

7. Motor control: Electronics control of D.C. and A.C. motors.

8. Digital circuits: Transistor as a switch, logic gates (AND, OR, NOT, NOR, NAND gates), Flip-flops, registers, Counters.

9. Heating   and Welding: Induction and dielectric heating, High frequency heating, Resistance welding, Basic concepts, Different types   of resistance welding, timing circuits for complete operation cycle control (Sequence, Weld, Hold, off time interval).

10. Ultrasonic   and Transducers: Generation of ultrasonic waves, Types of generation, Application of US waves in communication, material testing, flow detection, study of structure of matters, fatigue detection, Resonance detector, cutting and machining, Separation, degreasing of liquids, Physic, thermal and biological effects, Application   in soldering, welding and drying, Measurement of non-electrical quantities like    Elongation, displacement, force, pressure, temperature, radioactivity, Light etc.

· Lab work and term work shall be based upon above theory.

· BOOKS
1. Electrical Power by S.L.Uppal

2. Electrical measurement and Measuring Instruments By Shawny. 

3. A Course in Electrical Power by Soni, Gupta and Bhatnagar.

4. Industrial electronics By G.K.Mithal.
NORTH GUJARAT UNIVERSITY.

B.E. SECOND YEAR, SEMESTER - IV (MECHANICAL)

ME501: MATERIAL TECHNOLOGY

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	4
	3
	100
	---
	25
	25
	150


1. Theory of alloys: 

Systems, phases   and phase rule, structural constituents, equilibrium diagram, cooling curves, lever  -arm principle, eutectic reaction, protecting   reaction.   Eutectoid reaction. Iron   carbon   diagram, constitution, microstructures & properties of plain carbon steels.

2. Heat treatment of steel:

Study of heat treatment processes such as spherodizing, Hardening carburizing, nitriding, cyaniding, induction hardening, flame hardening, aging, hardenability, and controlled atmosphere in heat treatments. Application of above processes to machine components  & mechanical equipments such as gears, shaft bearings, turbine blades, crankshafts, pistons etc.

3. Refractory materials: 

Properties and classification, acid refractory, basic refractory, Insulation refractory, Selection of refractory for furnaces, boilers, cupola etc.

4. Steels: 

Effect of alloying elements such as manganese, nickel, chromium, molybdenum, vanadium, tungsten, cobalt and boron, Low alloy engineering steels, stainless steel, tool and die steels, high temperature alloys. Selection of steels for various machines components and mechanical equipments, Coding of steels as per ASME and ISI.

5. Cast Iron:

Constitution, properties of gray, white, malleable and spherodial graphite cast irons, heat treatment of cast irons, seasoning of cast iron.  Effect of silicon, manganese, sulphur, phosphorous and other elements on the properties of cast iron. Use of specific grades of cast iron in mechanical field.

6. Non - Ferrous Alloys:

Constitution and properties of the alloys of copper, aluminum, lead, tin, zinc, magnesium etc. Application of mechanical field.

7. Powder Metallurgy: 

Application of powder metallurgy, advantages of powder metallurgy, manufacturing processes, production of powder compacting, sintering, products   of powder, metallurgy, filters, babbitted   bearings   for automobiles, oil pump gears, cemented carbides, and diamond-impregnated tools.

8. Corrosion of metal and alloys: 

Mechanism of corrosion, types of corrosion, prevention of corrosion, metal coatings, organic coatings, lining and claddig, use of inhibitors cathodic protection.

9. Special Materials: 

Ceramic materials, Materials for nuclear reactors.  High temperature alloys, cryogenic materials, Teflon, Araldite etc.

10. Use of engineering Handbooks such as material handbooks, production handbooks.

· TERM WORK:

The term work to be prepared by the candidates shall consists of technical report of about ten experiments performed by the candidates out of which at least two experiments will be based on each of the following topics listed under the headings of 

1. Physical metallurgy

2. Ferrous metallurgy.

3. Non-ferrous metallurgy.

· LIST OF TEXT BOOKS:

1. A Text Book of materials science & Metallurgy. By   O.P. Khanna.

2. Principles of Engineering Metallurgy. By   L. Krishna Reddy.

3. Elements of Metallurgy. By   Dr. D. Swarup.

4. Introduction to Engineering Materials. By   B. K. Agarwal.

· LIST OF REFERENCE BOOKS:

1. Physical Metallurgy - Principles & Practice. By V.Raghavan.

2. Materials Science & Processes. By Dr. Janardan Jha & Prof. V. Jha.

3. Engineering Physical Metallurgy & Heat-Treatment. By Lakhtin.

4. Materials Science By R.S. Khurmi.

5. Metals Handbook - Volume 01,02,03. By American Society for Metals (A S M).

6. Heat  - Treatment - Principles & Techniques. By T.V.  Rajan, C.P. Sharma & Ashok Sharma.

7. Handbook of Heat-Treatment of Steels. By   K.H. Prabhudev.

8. Corrosion Engineering. By Fontanna M.G. & Green N.D.

9. Metals Handbook - Vol.07. By American Society for Metals (ASM) 

NORTH GUJARAT UNIVERSITY.

B.E. THIRD YEAR, SEMESTER - V (MECHANICAL)

ME502: THERMAL POWER ENGINNERING - I

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	4
	3
	100
	---
	50
	50
	200


1. High pressure Boilers: 

La-mount, Benson, Loeffler, Schemidt -hartmann, Velox, Super - Critical and supercharged boilers.

2. Fuel and Ash Handling: 

Fuels for thermal power plant, storing of fuel at plant site, out plant and in plant handling of coal, unloading of coal, Preparation of coal, transfer, different types of conveyer used in thermal power plant, storing procedure, live storage.  Pulverized fuel handling systems, pulverizing   Hills.  Ash handling systems  - Mechanical, hydraulic, Pneumatic and steam ash handling.

3. Fuel Feeding and Burning: 

Over feed and under feed stokers, Traveling Grate stokers, Different types of Liquid fuel burners such as evaporation type, rotating type, recalculating type, and atomizing type, burners; Pulverized fuel burners such as long flame, U - flame, stream lined, short flame, turbulent tangential, cyclone burners.  Methods of water circulation  - Furnace walls, furnace bottom.

4. Condensers and Cooling Towers: 

Jet and surface condensers, Air leakages; vacuum Efficiency.  Condenser water-cooling systems, open and closed systems. Water-cooling methods such as spray pond, Natural draft cooling towers, and Mechanical draft cooling towers; Air-cooled system or Dry-type cooling systems. Performance of condensers and cooling towers. Condensate pump.

5. Heat exchangers in Boilers: 

Economizers, Air  - Preheaters plate type and regenerative type; super heaters convective, radiant, interdeck, over deck, inter tube and inter bank. Super heat control attemprator reheater.

6. Feed water treatment: 

Different types of Impurities in water, Effects of Impurities  - scale formation, corrosion, priming, foaming, carry-over, caustic embitterment; different methods of water treatment Inter boiler water treatment soda ash; Phosphate; colloidal & blow down systems. External water treatment system: Sedimentation; Filtration; Removal of dissolved gases; Removal of solids - Hot - line soda process; zeolite process catexer-nexer (Demineralizing) process; and evaporating process.

7. Boiler house control: 

Measurement of water purity; Fuel flow, temperatures of steam, air and combustion products; O2 and Co2; smoke and dust; Ringelmann charts, steam flow, air flow, feed flow, pressure, draught, water level. Automatic boiler control systems. Electrical variable motor device, hydraulic and pneumatic servo systems, control of pulverized fuel firing, combustion control, fuel feed and water feed control, steam temperature control.

8. Pollution and its control: 

Air pollution by thermal power plants, different pollutant and their effects, control of particulates cyclone & electromagnetic precipitators, control of So2, No2, Fluidized bed combustion system. Control of atmospheric pollution. Noise pollution and its control.

· Books:

1. Power Plant Engg. By R K RAJPUT

2. Power Plant Engg. By Domkundwar and Arora

3. Power Plant Engg. By P.C. Sharma

4. Power Plant Engg. By G.D. Rai

NORTH GUJARAT UNIVERSITY.

B.E. THIRD YEAR, SEMESTER - V (MECHANICAL)

ME503: FLUID POWER ENGINEERING
	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	25
	25
	150


1. Hydropower Station: 

Principles of generation of hydropower components of the plant, layout of plant.

2. Turbo - machinery:

a. Impact of jet on different types of flat and curved plates fixed and moving single and series of plates, derivation of efficiency condition for maximum efficiency and value of maximum efficiency, hinged plate and pipe bends.

b. Hydraulic Turbine:  

Introduction and development of turbines, classification of turbines, Impulse and reaction.  Radial and Axial Tangential and mixed flow turbines, Major components of different turbines, Expressions for work done and efficiency of Pelton wheel, Bucket of Pelton wheel, Size and number of buckets, single jet and multi jet Pelton wheel, Francis turbine, Kaplan turbine and propeller turbines.

c. Performance of turbines:

Specific speed, Range of specific speed for different turbines, performance curves of turbine, selection of turbines according to available head, discharge and load, Governing of turbines.

Pumps:  Rotodynamic pumps, centrifugal turbine pumps and axial flow pumps, constructional features and working theory, Pressure rise through impeller, characteristic curves of C.F. pump, Priming, maximum suction limit  - Minimum starting speed to deliver the discharge, specific speed of pumps, suction specific speed.

Other pumps: Submersible pumps. Deep well turbines. Ejector pump, Mud pump, chemical pumps.

3. Compressors: 

Centrifugal compressors, calculation of pressure ratio, static and total pressure static and total temperatures, work done, power input factor pressure coefficient, slip factor pro-whirl, surging and choking.

4. Axial flow compressors, Drag and lift on aerofoil blade, pressure rise, power input, efficiency, losses. Drag and lift coefficients.

5. Miscellaneous Machines: 

Study of constructional details of Hyd.  Press. Hyd.  Accumulator Hyd. Intensifier. Hyd. crane, Hyd.  Jack.  Hydraulic lift, Hydraulic Ram.

6. Fluid couplings and fluid torque converter, Hydraulic. Dynamometer, Hydraulic clutch, Hydraulic-breaking system.

7. Positive displacement pumps with the constructional details only. 

a. Reciprocating pumps such as Piston pump, plunger pumps, Bucket pump.

b. Rotary positive displacement pumps. Such as gear pump.  Screw pump, vane pump, radial piston pump etc.

· Text Books:

1. Fluid Power Engineering by D.S. Kumar

2. Thermal Engineering by Mathur & Mehta

· Reference Books:

1. Hydraulic Machines by Vasandani

2. Gas turbines & Jet Propulsion by Khajuria & Dubey

NORTH GUJARAT UNIVERSITY.

B.E. THIRD YEAR, SEMESTER - V (MECHANICAL)

ME504: DYNAMICS OF MECHANICS - I

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	25
	25
	150


1. Linkages:

Hook’s joint, Constant velocity joints, Oldham’s’ Coupling, Intermittent motion mechanism, reversing mechanism, Analogue compiling mechanisms.

2. Static Force Analysis in Machines: 

Basic concept of equilibrium, free body diagram, force analysis in various types of mechanisms.

3. Dynamics of Rigid bodies: 

Dynamic force analysis in mechanisms, D’Alemberts principle, inertia force, shaking force. Gyroscopic action, gyroscopic stabilization of ship and vehicles.

4. Control Force Analysis: 

Centrifugal governors, dead weight and spring controlled governors, controlling force, efforts, power sensitiveness, hunting and isochronisms in governors.

5. Theory of gears: 

Law of gearing, conjugate tooth profiles, involutes, cyclodial and circular (Novikov) tooth profiles, interference, minimum number of teeth, arc of contact, contact, ratio, geometry of helical, bevel, worm and spiral gears, construction of clocks and tachometers, force analysis and efficiency of all.

6. Introduction to Synthesis of Mechanisms:

Synthesis of a four bar chain for given instantaneous values of angular velocities and accelerations, four bar chain as a function generator, synthesis for two and three position of link, vector methods, analytical method.

· Term Work:

The term work shall be based on the experimental and analytical works on the topics mentioned above and will be defended by the candidates.

· TEXT BOOKS:

1. Jagdishlal     - Theory of m/c

2. S.S. Ratan     - Theory of m/c

3. P.L. Bellaney  - Theory of m/c

4. R.S. Khurmi    - Theory of m/c

· REFERENCE BOOKS:  

1. Joseph Shigely - Theory of m/c & mechanisms

2. Dug Patti      - Mechanisms & m/cs

NORTH GUJARAT UNIVERSITY

B.E. THIRD YEAR, SEMESTER - V (MECHANICAL)

ME505: COMPUTER PROGRAMMING ­ I

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	25
	25
	150


A.   Programming in C language:

1. Introduction, basic structure of C program

2. Constants, variables and data types

3. Operators & expression

4. Managing input and output operators

5. Decision making and branching

6. Decision making and looping 

7. Arrays

8. Handling of character strings

9. User - defined functions

10. Structure and unions

11. Pointers

· Books

     1. Programming in ANSI C by E. Balaguruswamy

     2. PROGRAMMING IN C - BY Rajaraman

NORTH GUJARAT UNIVERSITY.

B.E. THIRD YEAR, SEMESTER - VI (MECHANICAL)

ME601: MANUFACTURING PROCESS – II

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	25
	25
	150


1. Fundamentals of metal forming:

Classification   of forming processes, mechanics of metalworking. Temperature in metalworking, hot working, cold working, strain rate effects, metallurgical structure, hydrostatic pressure, workability, residual stresses.

2. Primary metal working and processes:

a. Forging: Classification of forging processes, forging equipment, forging defects.

b. Rolling of metals: Classification of rolling processes, principle of metal rolling mills, simplified analysis of rolling load, rolling variables, defects in rolled products. 

c. Extrusion: Classification of extrusion process, extrusion equipments, hot extrusion, deformation, lubrication and defects in extrusion, cold extrusion, hydrostatic extrusion, extrusion of tubing, production of seamless pipe and tubing.

d. Drawing of rods, wires and tubes: Sizing, coining and embossing.

3. Cold forming (Sheet metal working):

a. Drawing, deep drawing, squeezing, bending, blanking, piercing, notching etc., high energy rate forming.  Spinning, operations and applications.

b. Press Work: Types of press, drive mechanisms for presses, feed mechanisms press tools sets, and die classification, Elements of die and punch Design.

4. Fabrication Process:

a. Welding:  Welding process, description of braze welding, forge welding, gas welding, Resistance welding, induction welding, arc welding, electron beam, laser welding, friction welding, thermit welding, flow welding, Cold welding, explosion welding, Plasma arc cutting.

b. The formation of a fusion welded joint, the factors involved. The   nature of heat source, the welding arc, the cathode, the arc, powder source   characteristics, metal transfer, heat flow, metallurgical reactions with weld pool, contraction of weld deposit.

c. Electrode coatings, electrode classification and selection,

d. Source of current supply for arc welding.

e. Welding defects and their detection.

f. Expansion, contraction, distortion and residual stress in welding. Method of controlling distortion and stress in welding.

g. Soldering and brazing, process description and application.

· TEXT BOOKS:

1. Text Books Of Welding Technology - By O.P.Khanna

2. Production Technology - By Jain & Gupta

3. A Textbook Of Production Engg. - By P. C. Sharma

4. Mechanical Metalurgy - By Dieter

· REFERENCE BOOKS

1. Material Science Vol. I & Ii - By Higgins
5.  Welding Engg. - By B. E. Rosset

2. Manufacturing Process - By Lindberg        6. Fundamentals Of Tool Design - By Astme

3. Manufacturing Process - By Begeman
7. Welding Engineering - By Little

4. Manufacturing Process - By Rusinoff

NORTH GUJARAT UNIVERSITY.               

B.E. THIRD YEAR, SEMESTER - VI (MECHANICAL)

ME602: THERMAL ENGINEERING - II          

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	25
	25
	150


SECTION - I

Internal combustion engines

1. Internal Combustion engines and its components:

Function and material of cylinder, piston, piston rings, valve and valve, Gear, mechanism, connecting road, crank, crankcase, cam shaft, flywheel, governor, valve timing diagram of a two stroke/four stroke petrol and diesel engines.

2. Fuel systems:

SI ENGINES:  Carburetor, function, simple carburetor   and its limitations, Modern carburetor, icing, Vapour tank.

C I ENGINES:  Fuel injection system and its requirements, Air injection system, air less or solid injection system, common rail system, individual pump and nozzle system, types of      fuel injection pumps, fuel injector.

3. Ignition system of petrol engines:

Requirement of ignition system, battery ignition system, magneto ignition system, spark plug, firing order of multicylinder engine.

    
Combustion phenomenon in S I and C I engine:

Combustion in S I engines, effects of engine variables on ignition lag, Flame propagation, Detonation and its effects, effects of   engine variables on detonation, preignition, octane number. Combustion in C I engines - phases of combustion, knock in CI engines, cetane number     

4. Cooling and lubrication:

Types of cooling systems - air cooling and water cooling systems of stationary and mobile engines. Function of a lubricating system, properties of lubricants, types of lubricating systems, oil filters, crankcase ventilation.     

5. Testing, Performance and measurement of:

(i) Speed (ii) Air flow (iii) fuel consumption, (iv) Indicated power  (v) brake power (vi) friction power by willan's line method, Morse test and motoring test, mechanical efficiency, indicated and brake thermal efficiency, relative efficiency.

6. (i) Variable specific heats and its effects on thermal efficiency of IC engines.

(ii) Supercharging, its advantages and disadvantages

SECTION II

Refrigeration

(a) Vapour compression refrigeration:

Definition, need for insulation, development of refrigeration  - ice refrigeration, cooling by evaporation, cooling by throttling.  Unit of refrigeration, C O P, T-S diagram, simple Vapour compression system and its representation on T-S diagram, mathematical analysis of vapour compression refrigeration, piston displacement and power required wet compression and dry compression, advantages and disadvantages of wet compression, system - Actual vapor compression cycle on T - S diagram

(b) Air cycle refrigeration:

Advantages  - simple cycle  (Bell  - Coleman cycle) C O P and its derivation, types of air refrigeration closed or dense air system and open system comparison between them.

(c) Simple Vapour  - absorption system and its description, Electrolux refrigerator, Domestic refrigerator and its working.

(II) Air conditioning

Psychrometry  - Composition of air and its effect on human comfort, defination of air conditioning, psychometric terms-specific humidity, relative humidity percentage humidity and absolute humidity  - thier defination, standard air, temperatures - dry bulb, wet bulb and dew point, their definition, carrier ' equation to find out partial pressure of water vapour for a given DBT and WBT, Dew point and wet bulb- depression, enthalpy of air adiabatic saturation process, sigma function, enthalpy deviation, relation of specific humidity in terms of  DBT  and WBT. Thermodynamic WBT and DBT recorded by wet bulb thermometer

Psychometric processes:

Different psychometric processes such as sensible heating and cooling process. Latent heating and cooling process, heating with humidification, cooling with dehumidification, adiabatic cooling, air washer process, contact and bypass factor, apparatus dew point, condition line, sensible heat factor, enthalpy humidity difference ratio, calculation of ADP with the help of the chart.

(III) Non reactive mixture of ideal gases

Avogadro’s hypothesis, mole, universal gas constant, Dalton’s law, mass and mole fraction of the constituent in a mixture, Gas constant of a mixture, Gibbs - Dalton law, volumetric analysis of a gas mixture, specific heats of a gas mixture, internal energy, enthalpy and entropy of a mixture, adiabatic mixing of perfect gases.

· Term work base on the above syllabus or suggested list of practical are as under.
1. To draw value timing diagram of 4-stroke petrol or diesel engine

2. To determine brake power, frictional power and indicated power of multicylinder engine by Morse test.

3. To study ignition systems of petrol engine-Battery ignition and magneto ignition system.

4. To study various components/systems of petrol and diesel engines.

5. To study simple Vapour compression system.

6. To study domestic refrigerator working on Vapour compression system.

7. To study electrolux refrigerator system.

8. To study various instruments such as sling psychrometer, hair hygrometer. Barometer.

9. Tutorial on I C Engine based on the topics under section I

10. Tutorial on air conditioning on psychrometry and psychrometric processes, Vapour compression refrigeration system based on the topics under section II

· BOOKS: 

1. Thermal Engineering by Mathur Mehta

2. I-C Engineering by Mathur & Sharma

· REFERENCE BOOKS:

1. Refrigeration and Air conditioning by Kurmia Gupta

2. Refrigeration and Air conditioning by V K Jain

3. Principles of Air conditioning by Long

NORTH GUJARAT UNIVERSITY.

B.E. THIRD YEAR, SEMESTER - VI (MECHANICAL)

ME603: METROLOGY AND INSTRUMENTATION

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	T/ work Marks
	Total

	4
	--
	2
	3
	100
	---
	25
	25
	150


Metrology

1. Standards of measurements. Sources of error on measurements. Limit, fits, tolerances and allowances. IS for limits and fits. 

2. Methods for measuring lengths, diameter inside a deep hole, small inside diameters, angles, profiles and positions, measurements of flatness, square ness, parallelism and alignment deflection   measurement, linear transverse and Torsional.

3. Gauges’ including their design IS for plug & ring gauges. Interchangeable manufacturing.

4. Amplifying devices and comparators.

5. Surface assessment.

6. Gear measurement.

7. Screw thread measurement.

Mechanical Measurement

1. Motion Measurement: Measurement of displacement, Velocity, Acceleration and vibrations by potentiometer, strain gauges, seismic pick ups, velocity pickups and acceleration pickups, calibration of pick ups.

2. Force:  Torque and shaft power measurement, Basic method of force measurements, elastic force transducers, torque measurement on rotating shaft, shaft power measurement.

3. Pressure Measurement: Basic method of pressure measurement. Dead weight gauges and manometers, elastic transducers and force balance transducer.

4. Flow Measurement: Gross flow rate measuring meters, constants area, variable pressure drop meters (obstruction meters) constant pressure drop variable arc meters  (Rotameter), local flow velocity magnitude and direction meters, Pitostatic tube and vawtube, Hotwire anemometer velometer,

5. Temperature Measurement: Measurement of temperature by liquid in glass   thermometers, pressure   thermometers, thermocouples, their calibration, resistance thermometer, Bimetallic thermometer, thermistors, radiation and optical pyrometers.

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

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

· TEXT BOOKS

1. A Text Book Of Engineering Metrology - By I.C.Gupta

2. A Text Book Of Engg. Metrology - By R.K.Jain

3. Mechanical Measurement & Control - By D.S.Kumar

· REFERENCE BOOKS

1. Dimensional Metrology - By Khare & Vajpayee

2. Instrumentation - By N. Chaudhari

3. Engineering Metrology - By Humar

4. I. S. 919 Recommendations For Limits And Fits For Engg.

5. Mechanical Measurements - By Doeblin

6. Metrology For Engineers - By Galyer & Shotbolt (Elbs)

7. Engineering Metrology - By K. J. Hume

NORTH GUJARAT UNIVERSITY.

B.E. THIRD YEAR, SEMESTER - VI (MECHANICAL)

ME604: DYNAMICS OF MACHINE-II

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	25
	25
	150


Theory
1. Balancing of machines:

Static and dynamic balance, rotating masses in different planes, balancing of reciprocating masses, Balancing of locomotives Balancing of multi - cylinder in line engines, direct and reverse crank concept, balancing of V and radial engines, balancing machines.

2. Mechanical Vibrations:

Natural vibrations, damped and un-damped vibrations, forced vibration methods of solution of vibration problems, single and multidegree systems, transverse vibrations, transmissibility, vibration isolation, Torsional vibration, equivalent Torsional systems, Torsional systems with gears, whirling of shafts, critical speed of vibrating disc, Self- generating vibrations, non-linear vibrations.

3. Cam Dynamics:

Disc, cylindrical   and   conical cams, analytical   and   graphical determination of velocity and accelerations, dynamics of high speed cam systems, polydyn cams, force analysis of cams, vibrations, jump, shock, spring surge criteria in high speed cams.

· Term Work

The term work shall be based on the experimental and analytical work on topics mentioned above.

· Practical and Oral 

The candidate shall be examined orally / practically on the base of above term - work.

· TEXT BOOKS

1. Theory Of Machines - By Jagdishlal

2. Theory Of Machines - By Ballaney

3. Mechanical Vibration - By G. K. Grover

4. Mechanical Vibration - By Sharma

· REFERENCE BOOKS

1. Mechanical Vibration - By Thomson

2. Theory Of M/Cs - By J. M. Shah & Jadwani

3. Theory Of M/Cs - By S. S. Ratan

4. Mechanism And Machine Theory - By Rao And Duhkipati

5. Mechanical Vibrations - By Seto (Schaum Series)

6. Theory & Practice Of Mechanical Vibration - By Rao & Gupta

NORTH GUJARAT UNIVERSITY.

B.E. THIRD YEAR, SEMESTER - VI (MECHANICAL)

ME605: COMPUTER PROGRAMMING ­ II

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	50
	50
	200


1. Introduction to C++

2. Loops and decision-making.

3. Structures and unions.

4. Functions and module programming.

5. Objects and classes.

6. Arrays and strings.

7. Operator overloading and function overloading.

8. Inheritance ­ extending classes.

9. Virtual function and polymorphism.

Books ­  

1. Programming with C++ - by Balaguruswami.

2. Mastering in C++ - By Venugopal.

3. Turbo C++ - By Robert Lafore.

                          NORTH GAJARAT UNIVERSITY.               

B.E. FOURTH YEAR, SEMESTER - VII (MECHANICAL                    ME701: PRODUCTION TECHNOLOGY

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	50
	50
	200


1. Cutting Tools: Types of single point and multi-point tools, tool bit, tipped tools, form tools, tool geometry and tool signature, its systems, tool materials, positive and negative rake cutting.

2. Theory of metal cutting and economics of machining process: Orthogonal and oblique cutting, theory of chip formation, types of chips, thickness ratio and shear plane angle, forces and power in machining, concept of mach inability, tool wear and tool life, Economics   of machining, cutting fluids, types, properties and scope of use.

3. Analysis of machine tools: Study of general features relating to frames, slides, tool holders, bearings, drive, mechanisms, transmission and feed motions, G.P.  Series of speed variations ray and diagrams.

4. Gear manufacturing and newer machining techniques: Study of different gear forming and generating methods with their special features, gear finishing processes. Study of newer machining techniques such as AJM, EDM, HCM, ECM, ECG, SEM, USM, EBM, LBM.

5. Automation in Machining: Profiling and copying, automates - types, tooling and cam design, NC machine tools-concept, elements special features, feed back. Transfer machines- Basic concept types.

6. Jigs and Fixtures: Definition, its importance in mass production, design   principles, locators and clamps with their types, Jig bushes, type of drilling jigs, type of fixtures for various machining operations.

     Practical and term work shall be based on the course of study under Production Technology.

· BOOKS:

1. Production Engg. Science by Pandy & Singh

2. Production Engg. By P.C.Sharma

3. Production Engg. By R.K. Jain

4. Production Technology by H.M.T.

NORTH GAJARAT UNIVERSITY.

B.E. FOURTH YEAR, SEMESTER - VII (MECHANICAL                    ME702: MACHINE DESIGN-I

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	4
	100
	---
	50
	50
	200


· THEORY:

1. Manufacturing consideration in design: Design   of   components   for casting, welding, forging, hot   and   cold working, weld design, lap joint, fillet joint, butt joint, eccentrically loaded welded joints            Limit, fit and tolerances- dimensional and geometrical tolerances, preferred numbers- standardization- cost consideration.

2. Design of interference joints, press and shrink fitted assemblies- hertz contact stresses. Design for creep thermal stresses; wear consideration in design, Human consideration in design.

3. Fatigue loading: completely reversed or cyclic stresses, fatigue and endurance limit- effect of surface finish, size and loading or endurance strength, factor of safety for fatigue loading, stress concentration, theoretical and fatigue- Notch sensitivity, combined steady and variable   loading, soderberg, Goodman, and Gerber’s' criteria for design of parts subjected to steady and variable load combined variable normal and shear stresses- Application in design of shafts and spindles-Designing for  finite  and infinite life.

4. Design of pressure vessels: Classification of pressure vessels- stresses in thin cylindrical shell due to internal and external pressures- design of such vessels- Design of spherical shells subjected to internal and external pressure- Thick cylindrical shells subjected to internal pressure compound cylindrical shells, Design of cylinder, heads and cover plates.

5. Design of pipes, pipe joints, standard pipe flanges for steam, hydraulic pipe joints for high pressure application Design of circular, oval and square flanged pipe joints.

6. Design of power screws for machine tool and screw press application.

7. Type and selection of belt drives- material for belts, properties of belt materials- velocity ratio, center distance and length of belt for belt drives- power transmitted by flat and V belts- selection of V belts by using manufactures' data. Design of flat and V belts pulleys, standardization of pulley diameters. Selections of chains and sprockets- power transmission by chain.

8. Design of clutches, positive and friction clutches.  Design of cone, single and multiplate and centrifugal clutches, application in automotive and industrial machinery.

9. Design of brakes-band brake, external and internal shoe breaks, disc brakes, Application in automotive and industrial machinery. 

B.   Term work and Practical:

     Practical and term work shall be based on 'A' above. Term work to be prepared by the candidate should be as under.

(a) Preparation of design report consisting of one major (from the list given at (c) below) and five minor problems (out of five, one may possibly be solved by computer Programme)

(b) Preparation of working drawings of A2– size of major problem in above consisting of assembly and details (minimum two sheets)

(c) List of major problems:

1. Spring loaded safety valve

2. Steam stop valve

3. Brakes-internal expanding shoe or external expanding shoe band brake.

4. Clutches- cone, disc, multiplate or centrifugal clutch  

5. Belt drive 

6. Compression testing machine

7. Sluice valve

8. Hydraulic accumulator

9. Hydraulic press

10. Hydraulic cylinder or any other topic related to topics covered under 'A' above.

C. Practical examination will be conducted as follows:

1. Students will be required to make sketches of machine elements studied in  ’A’ above at the time of practical exam- 20 marks are reserved for this. 

2. Students will be required to defend the work done in  ’B’ above for which 30 marks are kept.

· Reference books

1. Elements of machine design by Pandya and Shah

2. Machine design Vol. I & II by Patel, Pandya, Sikh  & Rajput 

3. Machine design by R S Khurmi & J K Gupta

4. Machine Design by Sharma & Agarwal

5. Mechanical Engineering Design by Dr. Sadhusingh

6. Machine design by Abdulla Sherif

7. Mechanical Engineering Design by Joseph Shiglay

8. Machine design by R K Jain

9. PSG Data Book 

10. Design Data book by Mahadevan

11. Design of machine elements by V B Bhandari

NORTH GAJARAT UNIVERSITY.

B.E. FOURTH YEAR, SEMESTER - VII (MECHANICAL)

ME703: HEAT AND MASS TRANSFER

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	50
	50
	200


1. One Dimensional steady state conduction. Derivations of generalized equation in the Cartesian and cylindrical co-ordinates. Dependence of thermal   conductivity of gases, liquids, metals, refractory material humidity.  Determination of thermal conductivity of metals, refractories and building materials. Temperature distribution and heat flow in steady state through plane, cylindrical and spherical walls with constant and variable thermal conductivity, composite walls, and Electrical analogy.

2. Radiation: Nature of radiation, its intensity, concept of black and gray surfaces. Laws of radiation; Kirchof’s, Stephen - Baltzmann's, Plank’s  & Wein displacement law. Emissivity. Electrical analogy, Heat exchange between black and gray surfaces with and without irrediating surfaces.  Heat exchange between the enclosed body and the enclosure. Effect of radiation shields.

3. Convection: Dimensionless numbers and their interpretations, continuity equation, Concept of hydrodynamic and thermal boundary layers, Momentum equation and energy equation; use of approximate integral methods in their derivations. Derivation of generalized equation in dimensionless groups by dimensional analysis and principle of similarity.

Natural convection:

Ecker’s equation, use of experimental co-relation to determine the heat transfer coefficient and the heat loss, in finite and infinite spaces.

Force convection:

Determination of the heat transfer coefficient from    experimental co-relation for parallel counter and cross flow    arrangements.

4. Combined modes of heat transfer: Convection and conduction. Heat transfer from fins.  Effectiveness of fins. Types of heat exchangers: Parallel, counter, cross flow and multi-pass, the logarithmic mean temperature difference, the overall heat transfer coefficient.  Effect of fouling on the performance of heat exchanges. Determination of the numbers of passes. Number of tubes per pass and length of tubes for heat exchangers. Effectiveness of exchanger.

5. Combined modes of heat transfer: Convection, conduction and radiation, overall heat transfer coefficient, Heat losses from pipe lines, furnaces, air spaces, critical thickness of insulation.

6. Elementary Mass Transfer: Fick’s law, Equivocal diffusion, Diffusion of Vapour through a stagnam medium, similarity between heat and mass transfer, Heat and mass transfer in humidification and dehumidification, Application to engineering problems.

· Practical work shall be based on the courses of study under "Heat Transfer".

· Term work shall consist of a report of experiment based on the topics of the syllabus.

· The practical examination shall be as under.

· Oral or practical examination based on the Experimental work.

NORTH GAJARAT UNIVERSITY.

B.E. FOURTH YEAR, SEMESTER - VII (MECHANICAL)

ME704: ALTERNATIVE ENERGY SYSTEMS
	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	50
	50
	200


THEORY:


1. Solar Energy:

Solar radiation and instrumentation, the solar constant, spectral distribution of extraterrestrial radiation, Diurnal monthly and annual variation of isolation.  Instruments for measurement of insulation. Computation of solar radiation and choice of design data, estimation of average solar radiation, estimation of direct and diffused radiation, ratio of beam radiation on tilted surface to that on horizontal surface. Ratio of total radiation as a tilted surface to that on horizontal surface.  Collection of solar energy, Flat plate collectors, basic collectors configuration, material   of    construction, general characteristics. Design   and   performance    prediction, efficiency calculations, improvement in design & performance, collector losses. Concentrating collectors, Receiver and recitation, system holiostat, optical losses, materials of construction. Heat transfer in solar collectors, solar air heaters   energy storage systems.

Application: Solar water heater, solar air heater, solar refrigeration, solar heating and cooling of buildings. Industrial and rural application, solar cooker, direct conversion of solar energy into electricity, fundamentals of photovoltaic cells, application.

2. Energy from Winds:

Energy in winds, analysis of wind speeds, wind energy conversion horizontal and vertical axis wind mills, Use of meteorological data for site selection.  Materials of construction, wind machines.  Performance characteristics, applications.

3. Bio gas and Bio mass technology:

Principles of Biogas production. Socioeconomic importance of Gobar gas & Biomass plants energy from Bio-gas & Bio-mass, Design and construction of such plants scope and future.

4. Other energy sources: 

Elementary studies of Tidal energy plants. Ocean thermal energy plants, Geothermal energy plants, water dominated geothermal plants, steam dominated geo thermal plants OTEC principles, closed cycle OTEC system, open cycle OTEC system, hybrid cycle OTEC system Wave energy plants, Magneto Hydro dynamic plants, Energy plantation. Use of non-conventiarul fuels and their applications.

5. Energy Management:

Energy economics, energy conservation, energy audit, the general concept of total energy system. Scope of Alternative energy system in India.

· TERM WORK:

Term work shall consist of laboratory / Practical work to be written and   reported in the form of a Journal.

· PRACTICAL:

After theory exam of university, there will be practical/ oral exam. Students have to face it with external and internal examiners. 

· BOOKS:

1. Solar Energy utilization. By G.D. Rai

2. Non conventional energy sources by G D Rai

3. Solar energy by M P Agarwal

4. Bio gas plants by Khandalwal

5. Solar energy by S P Sukhatme

6. Solar energy thermal Processes. By Beckman and Duffie.

7. Renewable energy sources by Twiedell

8. Energy from waves by Devid Rose

9. Applied solar energy by Davidkut and Garard Hare

10. The generation of electricity by wind by E W Golding

11. Energy sources for electricity supply by United Nations New York 1986

12. Solar power engineering by B S Mangal

13. Biogas energy in India by T K Maulik

14. Renewable energy sources and conversion technology by Bansal

15. Introduction to solar energy by Weider 

NORTH GAJARAT UNIVERSITY.

B.E. FOURTH YEAR, SEMESTER - VII (MECHANICAL)

ME705A: WORK STUDY (ELECTIVE PAPER-I)

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	50
	50
	200


1. Method Study:  Objective and procedure of method study-     Recording techniques- charts, diagrams and models, critical examination-developing new methods.  

2. Motion study:  Classification of movements- principle of motion economy, basic elements of motion- Therblings. Motion Analysis- SIMO charts, two handed process charts- use of cine films cycle graph and chronocy legraph.

3. Work Measurement: Objectives and procedure of work measurement, work measurement techniques, stop watch time study, time study procedure, rating, Qualified worker, from study to standard time, work sampling, standard data synthesis, PMTS-MTM, analytical estimating.

4. Wage administration: Wage payment plans, types of wage incentive plans.

5. Organization of work study departments: Position of Work study personnel in   organization structure, selection and training of work study personnel.

6. Ergonomics: Introduction, Psycho physiological data, Anthopometry, Normal and maximum work areas, Location of control knobs, visual displays, fatigue in industry, environmental requirements.       

· Term work:

1. Minimum four experiments / exercises based on topics of methods    study & motion study.

2. Four experiments/exercises based on topics of work measurement.

3. Discussion of at least one case study on above mentioned topics.

· Practical examination will be based on the topics covered in the syllabus.

· Reference Books: 

1. Introduction to work study - I.L.O.

2. Work study - R.C.Patel & Gupta

3. Time & Motion study - Barnes

4. Work study - R.M. Currie     

NORTH GUJARAT UNIVERSITY.

B.E. FOURTH YEAR, SEMESTER - VII (MECHANICAL)

ME705B : REFRIGERATION ENGINERING (ELECTIVE PAPER-I)

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	50
	50
	200


THEORY:

1. Refrigerants:

Designation, Salient properties and their selection.

2. Air - cycle Refrigeration:

Simple cycles, Bootstrap system, regenerative and reduced ambient temp. System, Air  - craft, refrigeration systems, Actual cycle, ramming, compression and turbine efficiencies, COP, performance of system using moist air.

3. Vapour compression Refrigeration:

Analysis of Vapour compression cycle, representation on T-s and P.H.  Dia., Methods of improving C.O.P, Deviations from the theoretical cycle to actual cycle. Compound compression with liquid flash cooler and flash inter cooler, multiple   evaporator   systems, power required, C.O.P., volumetric efficiency of compressor.

4. Vapour Absorption Refrigeration:

Principles of Rault and Henry. Equilibrium concentration of solutions. Absorption heat of solutions, Enthalpy of solution, Requirement of desirable properties of refrigerants and     solvents, Thermodynamic analysis of absorption system, calculations of heat received, rejected and exchanged during    cycle and C.O.P., Ammonia, water chilling and domestic units, their comparison, applications and performance, study of LI-   Br water cycle.

5. Non - Conventional Refrigeration:

Steam - Jet refri. And its analysis principle of vortex tube refrigeration. Thermo-electric   refrigeration, merits   demerits and their applications.

6. Low - temp. Refrigeration:

Joule - Thomoson expansion, Linde - Hampson cycle and cloude's cycle for air liquefaction, production of dry ice, cascading, magnetic cooling, cycle analysis, yield of liquid and power requirement calculations.

7. Refrigeration Equipments:

Study of diff. types of compressors, expansion devices, evaporators, condensers, piping line valves, solenoid valve, oil separators, driers, filters, moisture indicators and mufflers, defrosting, purging and control systems.

8. Application of Refrigeration:

Such   as   domestic refrigerators, Freezers, ice plant, and   cold storages.

9. Insulation:

Diff. types of insulations, their salient properties and applications.

· Term - Work:

     T.W. will consist of record of practical based on the above syllabus.

· Practical / Oral:

     Practical oral examination will be based on syllabus above.

NORTH GUJARAT UNIVERSITY.

B.E. FOURTH YEAR, SEMESTER - VII (MECHANICAL)

ME705C: COMPUTER AIDED DESIGN (CAD) (ELECTIVE PAPER-I)

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	50
	50
	200


1. Computer Graphic: Computer graphic system, graphic input/output. Constructing geometrical shapes, bullion operations. Transformation, Methods of defining elements such as points, lines etc. In interactive computer graphics.

2. CAD Software and Database: Drafting softwares. Auto CAD. Different features of AUTOCAD features of other drafting softwares, 2D and 3D modeling, wire frame. Sold modeling. Data base structures and content.

3. Computer aided design of machine elements: Preparation of programmes for designing machine elements, deciding dimensions, modifying dimensions, drafting etc.

4. Introduction to Finite Element Method: Introduction application to design and analysis, types of meshes, various shapes of elements application to simple design problem.

5. Introduction to optimization techniques in CAD: Introduction to design optimization, classification of optimization problems, and procedure for optimization.

6. CAD to CAM: CAD as a pre-requisite to CAM-interfacing, conversion of   graphic information to part Programme, simple geometrical shape-typical examples of surfaces and other specifications. Interactive tape preparation system and Manual Data input systems.

· The term - work and practical will be based on above syllabus.

· References:

1. Interactive graphics in CAD by Yvon Garden and Michal  Lucas. Uni. Pub, Ny.

2. Numerical control Mathematics and Applications. By P.Bazier, Jhon Willey. London.

3. Computer control of manufacturing systems by Y.Koron. Mc Graw Hill.

4. Numerical control and computer aided manu.  By R.S.  Pressman and J.E. Williams - John WIlley, NY.

5. Computer aided Design and Manufacturer.  By C.B. Beasant and C.W.K. Lui - John Willey. NY.

6. Fundamentals of Finite Element Analysis by Abel & Desai 

NORTH GUJARAT UNIVERSITY.

B.E. FOURTH YEAR, SEMESTER - VII (MECHANICAL)

ME705D: I.C. ENGINEERING (ELECTIVE PAPER-I) 

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	50
	50
	200


1. Analysis of air cycle:

Generalized air cycle, influence of various factors on thermal efficiency and mean effective pressure of a cycle, cycle with heat addition at constant volume, constant pressure and with combined heat addition. Theoretical cycle of supercharged engines, comparison of these cycles, concept of fuel, air cycle variation of specific heats, dissociation, thermal efficiency and fuel consumption, effect of variables and use of combustion charts/enthalpy tables, comparison of fuel, air and actual cycle. Equation for admission coefficient.

2. Fuel:

Comparison, properties of petrol and diesel, octane number, cetane number, knocks rating additives.

3. Carburetors:

Mixture requirement of S.I. engines, constructional details and working principle of a simple and automobile carburetors, compensating devices, engine warm-up, acceleration, intake manifold design, vapor lock, icing, petrol injection. Determination of air fuel ratio of simple carburetor, calculation of venturi and jet size.

4. Fuel Injection:

Types of fuel injection systems, types of fuel pump, working principle, injectors, and types of injectors. Formation of diesel spray, Atomization, penetration, dispersion, factors affecting spray characteristics. Requirements of fuel injection system, Delivery law, compressibility effect, resilience of components dribbling.

5. Combustion:

Combustion in S.I. engine, Ignition limit combustion phases, factors affecting ignition lag, flame propagation, abnormal combustion, factors affecting it and its prevention. Knock evaluation. Requirements of a good combustion chamber, types of combustion chambers and their comparison. Magnet, battery and electronic ignition systems. Combustion in C.I. engines, Requirements of burning non-volatile liquid fuel combustion phases, ignition lag and factors affecting it, diesel knock and its prevention. Types of combustion chambers, induction swirl, squish compression swirl, combustion swirl, and methods of cold starting.

6. Cooling & lubricating:

Types of cooling system: Air-cooling and water-cooling of stationary and mobile engines, comparison and determination of quantity of heat rejected and quantity of water required. Function of a lubricating system, properties of lubricants, additives, types of lubricating systems, oil filters, crankcase ventilation.

7. Supercharging and Scavenging:

Objects of supercharging, supercharging of petrol and diesel engines, effect on performance, limits, methods of supercharging, and turbocharging limitation of turbo charging.

8. Testing and performance:

(A) Measurement of (i) Speed, (ii) air flow, (iii) Fuel consumption, (iv) Indicated power, (v) brake power, (vi) Frictional power, (vii) Smoke (viii) Emission.

(B) Performance curves of S.I. and C.I. engines.

(C) Testing as per IS: 10000 & 10001

(D) Heat and balance sheet.

9. Unconventional Engines:

Working principles of stratified charge engine, Stirling engine, ankle engine, free piston engine, variable compression ratio engine.  10.    Air 

10. Pollution: Pollutants from petrol and diesel engines and their control.

NORTH GUJARAT UNIVERSITY.

B.E. FOURTH YEAR, SEMESTER - VIII (MECHANICAL)

ME801: THERMAL ENGINEERING-III          

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	50
	50
	200


1. Principle of Turbo machinery:

Euler turbine equation, component of energy transfer, classification of machines, impulse   and reaction efficiency, General   analysis   of turbo machines.

2. 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 backpressure.

3. 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 Steam 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 blading. Effects of varying heat drop, blade sections and losses in turbine.

4. Special steam turbine:

Back pressure, pass-out and mixed pressure turbine topping turbine. Steam accumulator.

5. Method of improving performance of turbines:

Regenerative feed heating, Re-heating of steam, Multi - Vapour cycles. 

6. Steam turbine control and performance:

Governing of turbines, part load operation, pressure distribution at part load and mechanism of Governing Integrated control of Thermal power plant.

7. 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.

8. JET PROPULSION:

Introduction, Turbo jet, thrust power, propulsive efficiency, thermal efficiency, merits and demerits of jet propulsion, turboprop, and Ramjet engines.

· TERM WORK:

1. Term work and practical examination will be based on syllabus of Thermal power Engineering II.

	· TEXT BOOKS

1. Steam & Gas Turbine - By Yadav

2. Thermodynamics & Heat Engines - By Domkundwar, Khajuria Etc.

3. Thermal Engineering - By Rajput

4. A Text Book Of Thermal Engineering - By Khurmi & Gupta
	· REFERENCE BOOKS

    1. Steam Turbine Design & Practice - By Kearton

    2. Steam Turbine - By Raj Mohan Gupta Oxford Ibh.

    3. Turbines Compressors And Fans - By S. M. Yaha        




NORTH GUJARAT UNIVERSITY.

B.E. FOURTH YEAR, SEMESTER - VIII (MECHANICAL)

ME802: MACHINE DESIGN-II          

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	50
	50
	200


1. 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. Checking the gear tooth for dynamic and wear load, selection of materials, surface finish (accuracy) and surface hardness, gear tooth load, calculation of bearing reactions for above gears, gear lubricants and lubrication load rating of machine cut spur and helical gears.

2. Selection of worm and helical speed reducers. 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, Summerfold number, checking performance of sliding contact bearing by use of Raimondi and Boyd’s' charts.

3. Selection of rolling contact bearing: Advantage 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.

4. Design of I.C.  Engine components:  Pistons, connecting rods, Crank shafts, valve gears, fly wheel

5. Design of Hoisting elements - Selection of Wire ropes, hoisting chains, sheaves, hooks and related components.

6. Design of machine tool elements such as spindles and bearings, speed gearbox, tailstock etc.

7. Introduction to optimum design: Application to machine elements like rods, shafts, springs, torsion bars etc.

B.   Practical and term work will based on above syllabus shown at 'A'
· Term work to be prepared by the candidates shall be as under,

(a) Students will be required to prepare a report of one major problem  (from the list given at (c) below) and five minor problems from 'A' above.

(b) Students will be required to prepare an assembly drawing on A1 size sheet of major problem done in (a) above and detail working drawing of the same on A1 size sheet.

(c) Topics of major problems:

1. Speed reducer

2. Speed gear boxes- machine tool of automotive

3. Machine tools such as drilling machine, milling machine, lathe, shaper etc.

4. Material handling equipment- hoists, cranes etc.

5. Air or gas compressors

6. I.C. Engine- petrol or diesel, two stroke or four stroke

C.   In   practical examination, students will be required to defend the work done in 'B' above.  20 marks from practical exam. Are reserved for sketches and 30 marks for oral exam.     

· TEXT BOOKS

1. Machine Design - By Dr. S. Singh

2. Machine Design - By Sharma & Agrawal

3. Machine Design - By Bhandari

4. Machine Design - By Pandya & Shah

5. Machine Design - By R. C. Patel - Vol. II

· REFERENCE BOOKS

1. Optimum Design Of M/C Elements - By Johnson

2. Numerical Control & Machine Tool Design - By N. K. Mehta

3. Principles Of M/C Tools Vol.II - By Sen & Bhattacharya

4. P.S.G. Data Book 

5. Machine Design - By R. K. Jain

6. Hand Book Of Gear Design - By Mitra

7. Machine Design - By Mubeen

NORTH GUJARAT UNIVERSITY.

B.E. FOURTH YEAR, SEMESTER - VIII (MECHANICAL)

ME803: CONTROL SYSTEM ENGINEERING
	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	---
	3
	100
	---
	--
	--
	100


1. Basic control system:

System   differential equation of electrical, Mechanical, Thermal, Hydraulic and Electromechanical network, Analogy.

2. 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 its advantages. Block diagrams and single flow graph representation of a physical system. Block diagram Algebra, Transfer function from a block diagram.

Basic control actions and controllers - on -off. Proportional, derivative and integral controllers, Steady -state analysis. Transient response of first order and second order systems to step, ramp and sinusoidal input, steady state errors. Applications of Lap lace transform methods, Ruth’s stability criteria and root Locus methods Improving system performance.

3. Hydraulic system:

Characteristics of hydraulic components control valves, source   of hydraulic power hydraulic meters. Pitens and transmission.  Elements of circuit design. Accumulation control circuit such as position control and speed control circuit.

4. Pneumatic systems pneumatic power supply, Amplifiers with different controlling actions, Pneumatic valves and cylinders. Theory of four way and pilot valves.

5. Electrical systems:

Speed controls of D.C. motors, Remote center positional serve mechanism (including effect of gearing between motor and load).

6. Control components:

Pneumatic relays, Control mechanisms for liquid level, boiler feed control, pressure regulation, throttle valve, temperature regulations and industrial process regulation.

· TEXT BOOKS

1. Modern Control Engg. - By Ogata

2. Control Systems Engineering - By Nagrath & Gopal

3. Automatic Control Engg. - By Revan 2nd Edition

· REFERENCE BOOKS

1. A Course In Control Engg. - By Tandon Rao Etc.

2. Automatic Control System - By Kuo

3. Automatic Control Systems - By Verma

NORTH GUJARAT UNIVERSITY.

B.E. FOURTH YEAR, SEMESTER - VIII (MECHANICAL)

ME804: INDUSTRIAL ENGINEERING

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	50
	50
	200


1. PRODUCTION PLANNING AND CONTROL:

Introduction:  types of production systems and their characteristics functions and objectives of P.P.C., Product design and development including standardization and simplification, Sales forecasting, Concept, Techniques, Application, Production Planning   and process planning, Sequencing, Loading and scheduling, Techniques and their selection, Line of balance, Assembly line balancing, Dispatching, Progress control.

2. INSPECTION AND QUALITY CONTROL:

Inspection- functions, types, objectives and benefits. Quality control- principles, introduction to concepts of quality circles and total quality management and quality assurance.

Statistical quality control- concept, variable and attributes, normal distribution curves and its property charts for variable and attributes and their applications and interpretation (analysis) process capability, acceptance sampling, sampling plans, OC curves and AOQ curves.

3. NETWORK ANALYSIS:

Introduction, PERT, CPM, Crashing of Network, Resource allocation and updating.


4. VALUE ENGINEERING AND VALUE ANALYSIS:

Value analysis-value, its types, approach and analysis, including techniques, procedures, advantages and application value engineering and value control.

5. SALES AND MARKETING:

Functions and organization, marketing concepts vs selling concept, market research, Advertising, Sales promotion, distribution channels.

6. ENTREPRENEURSHIP:

Concept, Product identification, Infrastructure facilities, Preparation of Project report, Sources of Industrial finance, Resources allocation, and Government incentives to entrepreneurs.

7. MANAGEMENT INFORMATION SYSTEMS:

Introduction, Concept, Elements, Use of Computers in industrial engineering- concept, benefits and applications.

· REFERENCE BOOKS:

1. PPC and Industrial management by K.C. Jain & L.N. Agrawal.

2. Industrial engineering and management by O.P.Khanna.

3. Statistical quality control by Mahajan

4. PERT & CPM by R.C.Gupta.

5. Modern production management by Buffa.

6. Production system, planning, analysis and control by J.L.Riggs.

NORTH GUJARAT UNIVERSITY.

B.E. FOURTH YEAR, SEMESTER - VIII (MECHANICAL)

ME805: PROJECT AND FIELD WORK

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	---
	--
	2
	--
	---
	---
	50
	50
	100


The student will undergo in plant training in an industry for a period of two weeks. They will take up a small project in the industry and submit a report of their project/ training, which will be defended by them in the form of viva examination for which marks of 50 will be assigned.

NORTH GUJARAT UNIVERSITY.

B.E. FOURTH YEAR, SEMESTER - VIII (MECHANICAL)

ME806A: OPERATION RESEARCH

ELECTIVE PAPER-II (WORK STUDY, O.R. GROUP)

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	---
	---
	50
	50
	200


1. Introduction to Operation Research

Introduction and history of O.R., definition and characteristics of O.R., Scope and areas of application of O.R., Phases of O.R. 

2. (a) Linear Programming I

Introduction, Definition   of linear programming (LPP) Mathematical formulation   of the problem, Graphical solution.   Formulation   and reformulation as LPP, Simultaneous linear equations, Slack and surplus variable, Simplex method, Procedure to obtain optimal solution by simplex method, Approximation and equality, Variable unrestricted   design, alternative optimal solution, Minimization problem, BIG M and TWO PHASE Method, Degeneracy.

(b) Linear Programming II

Duality in L.P.P., Dual problem and its construction, Interpretation and properties, Sensitivity analysis, Change in objective coefficient and in right hand side constants, Dual Simplex algorithm, Adding of new constraint. 

(c) Transportation Techniques  

Mathematical Statement of T.P. Methods to obtain the initial basic feasible solution. (Viz: NWCR, VAM, Matrix Minima). Optimal solution by stepping-stone and MODI methods.  Minimization and Maximization problems, conditional allocations over time problems.

(d) Assignment Techniques 

Mathematical Statement of problem, Technique for solution, Hungarian Method, Modified matrix, Maximization problem, Traveling   salesman problem.

3. Replacement Theory  

Introduction, Replacement of equipments that deteriorate or become obsolete, Replacement of that do not degenerate but fail. Replacement by alternative equipment, Capacity correction in alternative equipment, Money value changing with time.  Replacement with   salvage    value considered. Group replacement policy.

4. Inventory Models:

Introduction, Cost elements, Inventory carrying cost, Ordering cost, Shortage cost, Inventory models, Model I(DUI) model smith (I) Finite  rate of  arrival  (II)  Instantaneous replenishment and  shortage  cost  (III) Production  inventory  model with finite shortage cost  (IV)  Model  with discount (V) Probabilistic demand. ABC analysis.     

5. Queuing Theory  

Introduction, Input process, Queue discipline, Service mechanism, Inter arrival times, service time, Kenchals' nationa queuing models, M/M/1 and with finite queue model with Poisson arrival with non-exponential service, Multi-channel queuing model.

6. Dynamic Programming 

Introduction, Structure and characteristic of dynamic   programming, Principle of optimality and dynamic programming model, deterministic finite and infinite decision problems.

· TEXT BOOKS

1. Operations Research - By Kanti Swarup & Manmohan

2. Operations Research - By R. C. Patel - N. R. Dave

3. Operations Research - By Kapoor V. K.

4. Operations Research - By M. M. Gupta

· REFERENCE BOOKS

1. Operations Research For Management - By G. V. Shenoy & Shrivastev

2. Production Management - By Hajara Chaudhari

NORTH GUJARAT UNIVERSITY.

B.E. FOURTH YEAR, SEMESTER - VIII (MECHANICAL)

ME806B: AIR-CONDITIONING ENGINEERING (ELECTIVE PAPER-II)

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	50
	50
	200


· THEORY:

1. Psychrometry:

Construction of td-W and h-w psychometric charts.

2. Psychometric processes:

Constant sensible heat and constant latent heat process, adiabatic saturation and enthalpy deviations, cooling and     dehumidification, heating and humidification, water supply processes saturation with water- steam injection adiabatic mixing of two air-streams, sensible heat factors, EHIR, reference line and room load ratio line, apparatus dew point, air dew point, contact factor, by pass factor, effect of air velocity and no. Of rows of coil on by pass factor.

3. Human comfort:

Air temperature and human health body temperature regulation. Concept of effective temperature, comfort charts and its limitations, ventilation requirements.

4. Load analysis:

Inside and outside design condition, load classification, summer cooling loads, solar heat gain transmission and radiation, flywheel effect of building materials, Sol  - air temperature, equivalent temperature, differential loads due to human - beings, electric lights, equipment and appliances, infiltration and ventilation, product load, miscellaneous such as duct heat gain, duct air leakage, fans, pumps etc., winter heating loads, such as transmission, solar products, infiltration etc.

5. Duct design and Air - distribution:

Different methods of duct design such as velocity reduction, equal friction and static regain, aspect ratio, duct losses, distribution of air in room, return and supply grilles.

6. Air conditioning system:

Unitary and central systems special features or residential, commercial and industrial air-conditioning systems, year - round air - conditioning system.

7. Equipments:

Fans, types of fans, characteristic curves, fan selection.  Air filters and cleaners, Air  - washers, humidifiers and cooling tower, cooling coils, DX  and water coils and their use. Chemical humidifiers, winter heating equipments such as heaters, radiators and convectors, heating coil.

8. Air - conditioning system instruments and control:

Temperature humidity and air-velocity measuring instruments, thermostat and humidistat, by pass and damper control. Dew point control, noise control.

· Term Work:

     Term work will consists of record of practical based on the   above Syllabus.

· Practical/Oral:

     Practical / Oral examination will be based on syllabus above.

· TEXT BOOKS

1. REFRIGERATION & AIR CONDITIONING - BY DOMKUNDWAR

2. REFRIGERATION & AIR CONDITIONING - BY V. K. JAIN

3. REFRIGERATION & AIR CONDITIONING - BY L. N. MISHRA

· REFERENCE BOOKS
1. REFRIGERATION & A/C - BY C. P. ARORA

2. AIR CONDITIONING ENGINEERING - BY JONES

3. REFRIGERATION & AIR CONDITIONING - BY KHURMI & GUPTA

4. REFRIGERATION & AIR CONDITIONING - BY BALLANEY 

NORTH GUJARAT UNIVERSITY.

B.E. FOURTH YEAR, SEMESTER - VIII (MECHANICAL)

ME806B: COMPUTER AIDED MANUFACTURING (CAM)  (ELECTIVE PAPER-II)

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	50
	50
	200


1. Introduction to CAD - CAM / MECHATRONICS:

Definition, Importance of CAD-CAM, role of computer in design and manufacturing, computer system for CAD-CAM, input   output devices. Introduction, definition, importance and need   for MECHATRONICS. 

Programmable logic control. Theory of instructional and data information. Interfacing concept -data and timing need for data conversion; feedback and non-feed back system.  Interface microprocessors, computers and peripherals selection of interfacing devices, Mini micro and programmable controller. List of software available in the market.

2. Numerical Control:

Definition, Merits and demerits, NC, CNC, DNC, NC, machine tools, classification, axes, types of controls, components of controller,  their functions and features, tooling for NC machines, NC part programming, ISO code, formats, manual and computer assisted programming, part programming languages,  APT  and  extended APT languages, part  programs  for  lathe, milling machine etc.

3. Computer Aided Production Management:

Introduction.  PPC fundaments, problems with traditional PPC  use  of Computer in PPC.

4. Group Technology

Introduction,  part  families, part classification and  adding  machining cells, benefits of group technology.

5. Flexible Manufacturing System and Computer Integrated Manufacturing:

Introduction,  types  of  CIM, manufacturing  cells,  CIM  benefits,  FMS  material handling equipments, pallats and automatic quided vehicles,  CIM machine tools and related equipments.

· Term Work

     The term work and practicals will be based on above syllabus.

· References

1. CAD/CAM, Computer Aided Design and Manufacturing by Mikell P. Grover & E.W. Zimmers, Prentice Hall.

2. Numerical Control and Computer Aided Manufacturing,               by T.K. Kundra & P.M. Rao.

3. Numerical Control & Machine Tools.  by Martin S.J. ELBS London.

4. Principles of M/c. Tools by Sen & Bhattacharya.

NORTH GUJARAT UNIVERSITY.

B.E. FOURTH YEAR, SEMESTER - VIII (MECHANICAL)

ME806D : AUTOMOBILE ENGINEERING (ELECTIVE PAPER-II)

	Teaching Scheme
	Examination Scheme

	Theory Hrs.
	Tut

Hrs.
	Pract Hrs
	Theory Hrs
	Theory Marks
	Sessional Marks
	Pra/Oral

Marks
	Term work Marks
	Total

	4
	--
	2
	3
	100
	---
	50
	50
	200


1. 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 characteristics. Dynamic factor, weight transfer due to various resistance acting on a Vehicle in motion. Stability of a vehicle in motion around the curve.

2. Chassis Layout:

Engine location.  Comparison 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.

3. Clutch:

A constructional feature of clutches used in two wheelers, three wheelers and four wheelers, components of each type, their functions, force    acting on them. Calculation of surface area and number of driving and driven plates. Nature of wears and tears each components, effect of Misalignment and mis-adjustment of components. Trouble shooting charts.

4. Gear - box:

Types, Gear arrangement in case of two wheelers and four wheelers (light And heavy vehicles) speed rated in different gears.  Gear shifting Mechanism, shift lever locking devices, synchrony devices, transfer case      of four-wheel drive vehicle. Automatic gear transmission fluid coupling torque converter, over speed drive and its working principle.

5. Propeller Shaft:

Universal joints, slip joint, constant velocity joint, whirling of propeller shaft.

6. Differential Assembly:

Conventional and non-slip type, Functions, principle of working correct     mating of differential pinion and crown gear adjustment.  Diagnosisof faults. Torque reaction. Hotchkiss drive and torque tube drive.

7. Suspension System:

Types, Front and rear axle assembly, constructional features. Design Considerations of various components including axle shaft tube and     spring, materials of critical components,.

Types:  Construction, specification nature of wear, factors affecting     them. Re treading and re-capping. 

8. Steering geometry, definitions and significance of camber, caster king, Pin indication, toe-inland toe-out on turn. Measurement and adjustment of various steering system layouts, power steering mechanical advantage, Diagnosis of faults.

9. Brakes:

Hydraulic and power brake systems: Types & working principles, braking     distance, braking efficiency weight transfer, self engineering effect and Braking torque capacity. Faults, their diagnosis, adjustment and maintenances.

10. Electrical System

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. 

11. Lighting and other circuits:

Electrical necessaries such as fuel gauge, temperature gauge, wiper etc.

· TEXT BOOKS

1. AUTOMOBILE ENGG. - BY K. SINGH

2. AUTOMOBILE ENGG. - BY BANGA & SINGH

3. AUTOMOBILE ENGG. CROUSE

4. AUTOMOBILE ENGG. - BY NARANG

· REFERENCE BOOKS

1. AUTOMOTIVE MACHINES - BY J. HEITNER

2. AUTOMOBILE ENGG. - BY GIRI & SINHA

3. THE AUTOMOBILE - BY HARBANS SINGH RAVAT

4. TECHNOLOGY OF MOTOR MECHANICS - BY S. C. MUDD

