MECHANICAL ENGINEERING

Programme Structure

Course Course Title Lecture | Tutorial | Practical | Total
Code (L) Hours| (T) Hours P) Credits
Per Week | Per Week | Hours
Per

Week
MAE2352 | Thermodynamics 3 - - 3
MAE2452 | Fluid Power Systems 3 - - 3
MAE2552 | KOM 3 - - 3
MAE2652 | DOM 3 - - 3
MAE2752 | Meteorology 3 - - 3
MAE2852 | Project (Mechanical 3 - - 3

Engineering)

TOTAL 18




MECHANICAL ENGINEERING

Syllabus

THERMODYNAMICS
Course Code: MAE2352 Credit Units: 03

Course Obijective:

Obijective of this course is to impart in depth understanding of the principles of thermodynamics and
heat transfer. This course also helps students understand the application of basic fluid mechanics,
thermodynamic, and heat transfer principles and techniques, including the use of empirical data, to the
analysis of representative fluid and thermal energy components and systems encountered in the
practice of electrical, electronic, industrial, and related disciplines of engineering.

Course Contents:

Module I: Basic concepts
Thermodynamic system, intensive and extensive properties, cyclic process, Zeroth Law of
Thermodynamics, Work and heat, Flow work

Module I1: First Law of Thermodynamics
Mechanical equivalent of heat, internal energy, Analysis of non-flow system, flow process and control
volume, steady flow, energy equation, flow processes

Module I11: Second Law of Thermodynamics and Entropy

Heat Engine, heat pump, Kelvin Planck and Clausius statement of Second Law of Thermodynamics,
Perpetual motion machine, Reversible cycle- Carnot Cycle, Clausius inequality, entropy, Principle of
entropy increase, concepts of availability, irreversibility.

Module 1V: Air-Cycles
Carnot cycle, Otto cycle, Diesel cycle, Dual cycle, Stirling cycle, Erricsson cycle, Brayton cycle;
Reversed Carnot cycle.

Module V: Properties of Steam
Use of steam tables, wet steam, superheat steam, different processes of vapour, Mollier Diagram.

Module VI: Reciprocating Air compressors
Single stage compressor, Isothermal efficiency, adiabatic efficiency, clearance volume, volumetric
efficiency, and multi-stage compression with intercooling.

Examination Scheme:

Components A CT SIVIQ HA EE
Weightage (%) 5 10 8 7 70

CT: Class Test, HA: Home Assignment, S/V/Q: Seminar/Viva/Quiz, EE: End Semester Examination;
Att: Attendance

Text & References:

Text:

o P.K. Nag, “Engineering Thermodynamics”, Tata McGraw Hill
e Incropera, “Engineering Thermodynamics”, John Willy



References:

Engel, T. and Reid, P., Thermodynamics, Statistical Thermodynamics & Kinetics, Pearson
Education, 2006

Cengel & Boles, “Thermodynamics”, Tata McGraw Hill.

Sonntag/Vanhylene, Fundamentals of Thermodynamics, Wiley

Rahul Gupta, Engineering Thermodynamics, Asian Books P. Ltd.

Y.V.C. Rao, Engineering Thermodynamics, Khanna Publications

Onkar Singh, Applied Thermodynamics, New Age Publications.

Dhomkundwar Kothandaraman, “A Course in Thermal Engineering”, Dhanpat Rai Publications



FLUID POWER SYSTEMS
Course Code: MAE2452 Credit Units: 03

Course Obijective:

Fluid power systems cover generation, transmission, and control applications of power by using
pressurized fluids. This course imparts the knowledge of different fluid power systems (pneumatic
and hydraulic) which are used in industries and hydropower plants.

Course Contents:

Module I: Introduction
Euler’s equations for turbo machines; impulse and reaction forces due to fluid systems on stationery
and moving system of vanes; jet propulsion.

Module Il: Water Turbines
Classification: Pelton, Francis, Propeller and Kaplan turbines; velocity triangles; efficiency; draft
tubes, governing.

Module I11: Pumps
Centrifugal pumps, velocity triangles, efficiency, turbine pumps, axial and mixed flow pumps.

Module IV: Performance of Fluid Machines

Similarity laws applied to rotodynamic machines; specific speed, unit quantities; characteristic curves;
use of models; cavitations and attendant problems in turbo machines; selection of turbines
hydroelectric plants.

Module V: Hydraulic Power Transmission
Transmission of hydraulic power through pipe lines; water hammer; precautions against water
hammer in turbine and pump installations: hydraulic ram.

Module VI: Power Hydraulics

Positive pumps: gear, vane, screw, pump, variable delivery valves: flow control, pressure control,
direction control, solenoid operated valve, hydraulic circuits, fluid coupling and torque converter.
Pneumatic Power: Basic principles, comparison of pneumatic and hydraulic Systems.

Examination Scheme:

Components A CT SIVIQ HA EE

Weightage (%) 5 10 8 7 70

CT: Class Test, HA: Home Assignment, S/V/Q: Seminar/Viva/Quiz, EE: End Semester Examination;
Att: Attendance

Text & References:

Text:
e Gupta, S. C., Fluid Mechanics and Hydraulic Machines, Pearson Education, 2007
e R.K. Bansal, “Fluid Mechanics & Hydraulic Machines”, Laxmi Publications (P) Ltd., 2002.

References:

e Dr. D.S. Kumar, “Fluid Mechanics & Fluid Power Engineering”, S.K. Kataria & Sons,2001

e D.R. Malhotra & N.K. Malhotra, “The Fluid Mech. & Hydraulics”, Satya Prakashan, 2001

e V.P. Gupta, Alam Singh, Manish Gupta, “Fluid Mechanics, Fluid Mechanics & Hydraulics”,
CBS Publishers; 1999.




BASICS OF KIMEMATICS OF MACHINE
Course Code: MAE2552 Credit Units: 04

Module-I

Introduction

Links-types, Kinematics pairs-classification, Constraints-types, Degrees of freedom of planar
mechanism, Grubler’s equation, linkage mechanisms, inversions of four bar chain, slider crank chain
and double slider crank chain

Velocity in Mechanisms

Velocity of point in mechanism, relative velocity method, Velocities in four bar mechanism, slider
crank mechanism and quick return motion mechanism, Rubbing velocity at a pin joint, Instantaneous
center method, Types & location of instantaneous centers, Kennedy’s theorem, Velocities in four bar
mechanism & slider crank mechanism

Module-11

Acceleration in Mechanisms

Acceleration of a point on a link, Acceleration diagram, Coriolis component of acceleration, Crank
and slotted lever mechanism, Klein’s construction for Slider Crank mechanism and Four Bar
mechanism, Analytical method for slider crank mechanism

Mechanisms with Lower Pairs

Pantograph, Exact straight line motion mechanisms-Peaucellier’s, Hart and Scott Russell mechanisms,
Approximate straight line motion mechanisms—Grass-Hopper, Watt and Tchebicheff mechanisms,
Analysis of Hooke’s joint, Davis and Ackermann steering gear mechanisms.

Module-111

FRICTION

Laws of friction, Friction on inclined plane, Efficiency on inclined plane, Friction in journal bearing-
friction circle, Pivots and collar friction-uniform pressure and uniform wear, Belt and pulley drive,
Length of open and cross belt drive, Ratio of driving tensions for flat belt drive, centrifugal tension,
condition for maximum power transmission, V belt drive

Brakes & Dynamometers

Shoe brake, Band brake, Band and Block brake, Absorption and transmission type dynamometers

Module-1V

CAMS

Cams and Followers - Classification & terminology, Cam profile by graphical methods with knife
edge and radial roller follower for uniform velocity, simple harmonic and parabolic motion of
followers, Analytical methods of cam design — tangent cam with roller follower and circular cams
with flat faced follower

Module-V

Gears & Gear Trains

Classification & terminology, law of gearing, tooth forms & comparisons, Systems of gear teeth,
Length of path of contact, contact ratio, interference & under cutting in involute gear teeth, minimum
number of teeth on gear and pinion to avoid interference, simple, compound, reverted and planetary
gear trains, Sun and planet gear.

Examination Scheme:

Components A CT SIVIQ HA EE

Weightage (%0) 5 10 8 7 70

CT: Class Test, HA: Home Assignment, S/V/Q: Seminar/Viva/Quiz, EE: End Semester Examination;
Att: Attendance



Books and References:

. Theory of Machines - Thomas Bevan

. Theory of Machines and Mechanisms- Shigley

. Theory of Machines and Mechanisms-Ghosh & Mallik
. Theory of Machines and Mechanisms- Rao & Dukkipati
. Theory of Machines-S.S. Rattan

. Kinematics of Machines-Dr. Sadhu singh

. Mechanics of Machines — V. Ramamurti

. Theory of Machines — Khurmi & Gupta

. Theory of Machines — R. K. Bansal

10. Theory of Machines — V. P. Singh

11. Theory of Machines — Malhotra & Gupta
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BASICS OF DYNAMICS OF MACHINES
Course Code: MAE2652 Credit Units: 04

Module 1.

Static Force Analysis: Static force analysis of planer mechanisms, Free body diagrams, dynamic force
analysis including inertia and frictional forces of planer mechanisms

Inertia forces: D-Alembert’s Principle, Velocity and acceleration of piston, Torque exerted on the crank
shaft when friction and inertia of moving parts are neglected, Forces on the reciprocating parts of an
engine considering friction and inertia of moving parts, Turning moment on crank shaft, Dynamically
equivalent system, Torque exerted on the crank shaft, considering the weight of the connecting rod.

Module 2.
Balancing of rotating masses: Balancing of single rotating mass, Balancing of several masses rotating
in the same plane, Balancing of several masses rotating in different planes.

Balancing of reciprocating masses: Balancing of reciprocating engine, Partial balancing of primary
force, Partial balancing of locomotives, Variation of tractive force, swaying couple, hammer blow,
coupled locomotive, primary balance of multi-cylinder inline engine, Secondary balance of multi-
cylinder in line engines, Method of direct and reverse cranks, V-engines balancing.

Module 3.

Governors: Types of Governor, Watt Governor, Porter governor, Proell Governor, Hartnell Governor,
Wilson-Hartnell governor, Sensitivity, Stability, Isochronism, Hunting, Governor Effort and Power,
controlling force

Module4.

Gyroscopic effect and Gyroscope: Spinning and precession, gyroscopic couple, Effect of gyroscopic
couple on the stability of automotive vehicles: Stability of four wheelers, Stability of two wheelers,
Gyroscopic effects on ships and aero planes.

Module 5.

Vibration: Vibration analysis of SDOF systems, natural, damped, forced vibrations, base-excited
vibrations, transmissibility ratio

Examination Scheme:

Components A CT SIVIQ HA EE

Weightage (%) 5 10 8 7 70

CT: Class Test, HA: Home Assignment, S/V/Q: Seminar/Viva/Quiz, EE: End Semester Examination;
Att: Attendance

Text & References:

e PL Ballaney, Theory of Machines,

Hams Crone and Roggers, Theory of Machines

Shigley, Theory of Machines

J. Lal, Theory of Machines

SS Rattan, Theory of Machines

Ghosh and Mallick, Mechanisms and Machines, EWP publication.

R.S. Khurmi, Theory of Machine, S. Chand.



METEOROLOGY
Course Code: MAE2752 Credit Units: 03

Course Obijective:

The main objective of this course is to give the student: a basic understanding of the physical loss
governing metrology and tolerance design. Gain and appreciation for the capabilities and applications
of metrology through hands own experiences.

Course Contents:

Module I: Principles of measurement

Definition of Metrology, difference between precision and accuracy. Sources of errors: Controllable
and Random Errors, Effects of Environment and Temperature, Effects of support, alignment errors.
Length Standards: Line standards, end standards and wavelength standards, transfer from line
standards to end standards. Numerical based on line standards. Slip gauges — its use and care,
methods of building different heights using different sets of slip gauges.

Limits, fits and tolerances: Various definitions, different types of fits and methods to provide these
fits. Numerical to calculate the limits, fits and tolerances, ISO system of limits and fits; Gauges and
its types, limit gauges — plug and ring gauges. Gauge Design — Taylor’s Principle, wear allowance on
gauges.

Module Il: Comparators

Principles and working of Mechanical, Electrical, Optical and Pneumatic Comparators.

Angular Measurement: Sine Bar — different types of sine bars, use of sine bars in conjunction with
slip gauges, Use of angle gauges, spirit level, errors in use of sine bars. Numericals. Principle and
working of autocollimator.

Module I11: Straightness and flatness

Definition of Straightness and Flatness error. Numericals based on determination of straightness error
of straight edge with the help of spirit level and auto collimator

Screw Thread Measurement: Errors in threads, Measurement of elements of screw threads —major
diameter, minor diameter, pitch, flank angle and effective diameter (Two and three wire methods).
Effect of errors in pitch and flank angles

Gear Measurement: Measurement of tooth thickness — Gear tooth vernier caliper, Constant chord
method, base tangent method and derivation of mathematical formulae for each method. Parkinson
Gear Tester.

Module IV

Machine Tool Alignment: Machine tool tests and alignment tests on lathe. Alignment tests on milling
machine. Alignment tests on a radial drilling machine, Interferometry.

Surface texture: Introduction, types of irregularities, Elements of surface

Texture, Measurement of surface finish, Examination of surface Roughness.

Examination Scheme:

Components A CT SIVIQ HA EE
Weightage (%) 5 10 8 7 70

CT: Class Test, HA: Home Assignment, S/V/Q: Seminar/Viva/Quiz, EE: End Semester Examination;
Att: Attendance

Text & References:

Text:

e R.K. Jain, “Engineering Metrology”, Khanna Publishers, Delhi

e 1.C. Gupta, “Engineering Metrology”, Dhanpat Rai Publications, Delhi
References:

e F.W. Galyer & C.R. Shotbolt, “Metrology for Engineers”, ELBS edition.



