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Minutes of Board o Studies Committee Meeting held on Dated 03 086,260
[le Board of Studies Comimiiie Meeting was held in the Bosrd BEaom sl 4 A, 2N

IFollowime members wer present

1. My, Privanka Ihavar , Associate Prof, (Mechanical Engingering | Chs
' D Gt Selokar, Prolessor (Mechanical), Member

1, M. Saniay Kaleaiva, Professor (Mechanical Engineering), Member

Anil Verma, Assistant Professor (Mechanical Engineering), Member

Dhananjay Yadav . Assistant Professor (Mechanical | ngineering), Men

Sachin Baraskar. Assistant Professor (Mechanical Engineering), Member
O Dixil (External Member)
§_ Dr. Nitin Shrivastava { External Member)

Fhe Chairman of Board of Studies Commitlee welcomes and appreciated the

the faculty for progress ol the department activities. The following Ag

and resolved

Agenda Preparation of Syllabus and Scheme for Vand VI SEM CECS,
[iscussion Scheme
S cheme and syllabus was put up before the member as

per recent CBCS guide

ugpested

.ed in detail by the member and som madilicalion Were

discu

Resolution of the Discussion

It is resolved that schem and syllabus s ||||_|]]u.-:-:t wilh




he chairman thanks the member for peaceful conduction of meeting.

Signature of All members (Including Chairman)
|. Mrs. Privanka Jhavar , Associate Prof, (Mechanical Engineering) Chairman L’ff_/_)

T Dr. G.R.Selokar, Professor (Mechanical), Member %J}_}(—’_—_;ﬁ['_‘_

Mr. Sanjay Kalraiya, Professor (Mechanical Engineering), Member :

"
\

Mr. Anil Verma, Assistant Professor (Mechanical Engineering), Member @:}.
—

-

LF

. Mr. Dhananjay Yadav , Assistant Professor (Mechanical Engineering), Member Lo

6. Mr. Sachin Baraskar, Assistant Prof

. essar (Mechanical Engineering), Member %
. Dr. G, Dixit (External Member) /{?

%. Dr. Nitin Shrivastava (External Member) /é_j_'_,/”__'
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MEC-601 NC and CNC Machine tools

UNIT-1:

Introduction: Fundamentals of numerical control, advantages limitations of N.C systems -
classification of N.C systems. Computer Numerical Control: Nomenclature, types and features
of CNC machine tools, machine control unit, position control and its significance, engineering
analysis of NC positioning systems, open loop and closed loop systems, precision in NC
positioning systems-control resolution, accuracy and repeatability. Actuators: servomotors,
stepper motors, transducers and feedback elements.

UNIT - 11

Features of N.C. Machine tools: Design consideration of N.C machine tools - increasing
productivity with N.C machines, tooling for CNC machine. System Device: Feed back system-
counting devices digital analog converters. Interpolations: DDA integrators, simple and
symmetrical DD reference word CNC interpolators.

UNIT - 111

Part Programming: Process planning and flow chart for part programming, systems
nomenclature and tool geometries, Tool presetting & modular tooling. Selection of tools based
on machining capacity, accuracy and surface finish, elements of programming for turning and
milling, part programming. Preparatory codes G, miscellaneous functions M. Interpolation, tool
compensations, cycles for simplifying programming, typical part programming Control Loops
for N C Systems: Introduction-control loops for point and counting systems.

UNIT -1V

Computerized Numerical Control: CNC concepts-advantage of CNC reference planes,
sampled data techniques, microcomputers in CNC. Adaptive Control Systems: Adaptive
control with optimization and constraints-variable gains AC systems.

UNIT -V

Modern CNC machines: CNC lathes, turning centers, machining centres, automatic pallet
changers, automatic tool changers, direct numerical control and applications, CNC machine
design features.

REFERENCE BOOKS:-

1. Numerical control of machine tool — Koren & Ben Uri — Khanna Publisher,Delhi

2. Automation, Production Systems and Computer Integrated Manufacturing - Groover — PHI.
3. CNC Programming - S.K. Sinha - Galgotia

4. Mechatronics - HMT —~TMH,Delhi

5. Numerical Control and Computer Aided Manufacturing -Tewari, Rao, Kundra- TMH, Delhi
6. Machine Tool Design and Numerical Control — N.K.Mehta — TMH Delhi

7. Fundamentals of Computer Numerical Control — NIIT — Prentice Hall, Delhi

List of Experiment (PL. expand it):
Designing and sketching of components contained in the syllabus.
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MEC-602 IC Engines

UNIT I

Internal Combustion Engine: S.I. and C.I. engines of two and four stroke cycles, real cycle
analysis of SI and CI engines, determination of engine dimensions, speed, fuel consumption,
output, mean effective pressure, efficiency, factors effecting volumetric efficiency, heat balance,
performance characteristics of SI and CI engines, cylinder arrangement, firing order, power
balance for multi-cylinder engines, valve timing.

UNIT 2

Combustion in SI engines: Flame development and propagation, ignition lag, effect of air
density, temperature, engine speed, turbulence and ignition timings, physical and chemical
aspects of detonation, effect of engine and fuel variables on knocking tendency, knock rating of
volatile fuels, octane number, H.U.C.R., action of dopes, pre-ignition, its causes and remedy,
salient features of various type combustion chambers, valve timing and firing order.

UNIT 3

Combustion in C.I. Engines: Times base indicator diagrams and their study, various stages of
combustion, delay period, diesel knock, octane number, knock inhibitors, salient features of
various types of combustion chambers, fuel, ignition, cooling, exhaust and lubrication systems;
Simple problems on fuel injection, various types of engines, their classification and salient
features. Rotary I. C. engines, their principles of working.

UNIT 4

L.C. Engine System: Fuels, ignition systems, cooling, exhaust/scavenging and lubrication system.
Fuel metering in SI engine: Fuel injection in SI engine (MPFI & TBI), Theory of carburetion,
simple problems on carburetion. Fuel metering in CI engines: Fuel injection in CI engine and
simple problems, various types of engines, their classification and salient features. Fuels:
Conventional fuels and alternate fuels, engine exhaust emission, carbon monoxide, unburnt
hydro carbon, oxides of nitrogen, smoke, density, measurement and control, hydrogen as
alternate fuel.

UNIT 5
Supercharging: Effect of attitude on mixture strength and output of S.I. engines, low and high
pressure super charging, exhaust, gas turbo-charging, supercharging of two stroke engines.

References:

. Ganeshan V; Internal Combusion engines; TMH

. Mathur ML & Sharma RP; A. Course in IC engines; DhanpatRai

. Gupta HN; Fundamentals of IC Engines; PHI

. Srinivasan S; Automotive Engines; TMH

. Halderman JD and Mitchell CD; Automotive Engines theory and servicing; Pearson

. DomKundwar; Internal Combustion Engines ; Dhanpat Rai Publications

. Taylor GF; Internal Combustion Engines Theory & Practice; MIT Press

. Richard Stone; Introduction to IC Engines; Society of Automotive Engr (Palgrave Mc Millan)
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List of Experiments (PI. expand it):

1. Determination of Valve timing diagram

2. Load test on Petrol Engine

3. Heat Balance of SI engine

4. Heat Balance of CI Engine

5. Study of Battery Ignition system and Electronic Ignition System
6. Study of Diesel fuel pump

7. Study of Diesel fuel injectors

8. Study of a Carburetors

9. Study of Fuel Injection system in SI Engine

1

0. Study of lubricating system in CI Engines
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MEC - 603 Heat and Mass Transfer

Unit-1

Basic Concepts: Modes of heat transfer, Fourier’s law, Newton’s law. Stefan Boltzman law:;
thermal resistance and conductance, analogy between flow of heat and electricity,combined heat
transfer process; Conduction: Fourier heat conduction equation, its form in rectangular,
cylindrical and spherical coordinates, thermal diffusivity, linear one dimensional steady state
conduction through a slab, tubes, spherical shells and composite structures, electrical analogies,
critical-insulation-thickness for pipes, effect of variable thermal conductivity.

Unit 2

Extended surfaces (fins): Heat transfer from a straight and annular fin (plate) for a uniform
cross section; error in measurement of temperature in a thermometer well, fin efficiency, fin
effectiveness, applications; Unsteady heat conduction: Transient and periodic conduction,
heating and cooling of bodies with known temperatures distribution, systems with infinite
thermal conductivity, response of thermocouples.

Unit 3

Convection: Introduction, free and forced convection; principle of dimensional
analysis,Buckingham ‘pie’ theorem, application of dimensional analysis of free and forced
convection,empirical correlations for laminar and turbulent flow over flat plate and tubular
geometry; calculation of convective heat transfer coefficient using data book.

Unit 4

Heat exchangers: Types- parallel flow, counter flow; evaporator and condensers, overall heat
transfers coefficient, fouling factors, log-mean temperature difference (LMTD), method of heat
exchanger analysis, effectiveness of heat exchanger, NTU method:

Mass transfer: Fick’s law, equi-molar diffusion, diffusion coefficient, analogy with heat
transfer, diffusion of vapour in a stationary medium.

Unit 5

Thermal radiation: Nature of radiation, emissive power, absorption, transmission, reflection
and emission of radiation, Planck’s distribution law, radiation from real surfaces; radiation heat
exchange between black and gray surfaces, shape factor, analogical electrical network, radiation
shields. Boiling and condensation: Film wise and drop wise condensation; Nusselt theory for
film wise condensation on a vertical plate and its modification for horizontal tubes; boiling heat
transfer phenomenon, regimes of boiling, boiling correlations.

References:

I. Sukhatme SP; Heat and mass transfer; University Press Hyderabad
2. Holman JP; Heat transfer; TMH

3. Nag PK; heat and Mass Transfer; TMH

4. Dutta BK; Heat Transfer Principles And App; PHI Learning

5. Mills AF and Ganesan V; Heat transfer; Pearson

6

7

. Cengel Yunus A; Heat and Mass transfer; TMH
. Yadav R; Heat and Mass Transfer; Central India pub-Allahabad [b‘




8. Baehr HD;Stephan K; Heat and Mass Transfer: MacMillan Pub
9. Incropera FP and Dewitt DP; Heat and Mass transfer: Wiley

List of Experiments (PL. expand it):

I' Conduction through a rod to determine thermal conductivity of material

2 Forced and free convection over circular cylinder

3 Free convection from extended surfaces

4 Parallel flow and counter flow heat exchanger effectiveness and heat transfer rate
5 Calibration of thermocouple

6 Experimental determination of Stefen-Boltzman constant
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MEC- 604(A) — Power Plant Engineering

UNIT 1

Introduction to methods of converting various energy sources to electric power, direct
conversion methods renewable energy sources, solar, wind, tidal, geothermal, bio-thermal,
biogas and hybrid energy systems, fuel cells, thermoelectric modules, MHD-Converter.

Unit 11

Fossil fuel steam stations: Basic principles of sitting and station design, effect of climatic factors
on station and equipment design, choice of steam cycle and main equipment, recent trends in
turbine and boiler sizes and steam conditions, plant design and layout, outdoor and indoor plant,
system components, fuel handling, burning systems, element of feed water treatment plant,
condensing plant and circulating water systems, cooling towers, turbine room and auxiliary plant
equipment., instrumentation, testing and plant heat balance.

UNIT II1

Nuclear Power Station: Importance of nuclear power development in the world and Indian
context, Review of atomic structure and radio activity, binding energy concept, fission and
fusion reaction, fissionable and fertile materials, thermal neutron fission. important nuclear fuels,
moderators and coolants, their relative merits, thermal and fast breeder reactors, principles of
reactor control, safety and reliability features.

Unit 1V

Hydro-Power Station: Elements of Hydrological computations, rainfall run off, flow and power
duration curves, mass curves, storage capacity, salient features of various types of hydro stations,
component such as dams, spillways, intake systems, head works, pressure tunnels, penstocks,
reservoir, balancing reservoirs, Micro and pico hydro machines, selection of hydraulic turbines
for power stations, selection of site.

Unit V

Power Station Economics: Estimation and prediction of load. Maximum demand, load factor,
diversity factor, plant factor and their influence on plant design, operation and economics:
comparison of hydro and nuclear power plants typical cost structures, simple problems on cost
analysis, economic performance and tariffs, interconnected system and their advantages,
elements of load dispatch in interconnected systems.

References:

1- Nag PK; Power plant Engg; TMH

2- Al-Wakil MM; Power plant Technology; TMH

3- Sharma PC; Power plant Engg; Kataria and sons, Delhi

4- Domkundwar; Power Plant Engg; Dhanpatrai & sons.

5- Rajput RK; A text book of Power plant Engg.; Laxmi Publications.
6- Yadav R; Steam and gas turbine and power plant engg by
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MEC-604(B) Lean Manufacturing Engineering

UNIT 1
Lean Production: Introduction, background, and lean thinking, importance of philosophy,
strategy, culture, alignment, focus and systems view. Discussion of Toyota Production System.

UNIT 2

Lean Production Preparation: System assessment, process and Value-stream mapping, sources
of waste. Lean Production Processes, Approaches and Techniques: importance of focusing
upon flow. Tools include: Workplace organization — 58, Stability, Just-In-Time — One piece flow
— Pull, Cellular systems, Quick change and set-up reduction methods, Total productive
maintenance, Poka-Yoke— mistake proofing, quality improvement, Standards, Leveling and
Visual management, Six Sigma.

UNIT 3

SMED: Single minute exchange of dies — theory and practice of the SMED system, the structure
of production, Set-up operations, Fundamentals of SMED, Techniques for applying SMED,
Basic examples of SMED.

UNIT 4
Employee Involvement: Teams, Training, Supporting and encouraging involvement — Involving
people in the change process; communication; importance of culture.

UNIT 5

Concurrent Engineering: Obeya in Toyota’s new product development process, Cross-
functional teams, use of computer technology, information management for simultaneous
engineering.

Reference Books:

Liker, I, The Toyota Way, McGraw-Hill (2004).

Liker, J and Meier, D., The Toyota Way Fieldbook, McGraw-Hill (2006).

Womack, J and Jones, D, Lean Thinking, Free Press (2003).

Womack, J and Jones, D and Roos. D., The Machine that Changed the World, Rawson
Associates (1990).

Dennis, P., Lean Production Simplified, Productivity Press (2007).

Shingo, S., A Revolution in Manufacturing: The SME.]? System, Productivity Press (1985).




MEC-604(C) Reverse Engineering & Rapid Prototyping
UNIT 1

Introduction: Introduction to rapid prototyping (RP), Need of RP in context of modern
production methods. Review of solid modelling techniques: product design by curves, surfaces
and solids.

UNIT 2

Basic Principles: Basic Principles of RP, Steps in RP, Process chain in RP, RP integrated CAD-
CAM environment, Advantages of RP. Classification of RP processes: Based on raw material,
Based on energy sources

UNIT 3

Rapid Prototyping Systems: Sterolithography, Solid Ground Curing, Ballistic particle
manufacture, Fused Deposition Modeling, Selective Laser Sintering, Laminated Object
Manufacturing, 3D Printing, Laser Engineered Net Shaping etc., Process planning for rapid
prototyping: STL file generation, Defects in STL files and repairing algorithms, Slicing and
various slicing procedures.

UNIT 4

Problem areas of Rapid Prototyping: Accuracy issues in RP, Strength issues of RP Parts,
Surface roughness problem in RP, Part deposition orientation issues of RP Parts and other issues
like build time, support structure, cost etc.,

UNIT 5

Rapid tooling techniques: RTV Silicone Rubber Mold, Spray Metal Tooling, Vacuum Casting,
Cast Resin Tooling, Electroforming, Direct AIM Tooling, Direct Metal Laser Sintering,
Laminated Tooling, Laser Engineered Net Shaping. Reverse Engineering: Introduction to
reverse engineering and its integration with rapid prototyping.

Reference Books:

1. Chua, C.K., Leong, K.F., Rapid Prototyping: Principles and Applications in Manufacturing,
John Wiley and Sons Inc., (2000).

2. Pham, D.T., Demoyv, S.S., Rapid Manufacturing: The Technologies and Applications of Rapid
Prototyping and Rapid Tooling, Springer-Verlag London Limited, (2001).

3. Noorani, R., Rapid Prototyping: Principles and Applications, John Wiley & Sons, Inc., New
Jersey, (2006).

4. Zeid, 1., Mastering CAD/CAM, Tata McCraw Hill, (2006).

5. Patri, K. V., Weiyin, Ma, Rapid Prototyping - Laser-based and Other Technologies, Kluwer
Academic Publishers, U.S.A., (2003).

6. Hague, R.J.M., Reeves, P.E., Rapid Prototyping, Tooling and Manufacturing, iSmithers Rapra
Publishing, (2000).




7. Saxena, A., Sahay, B., Computer Aided Engineering Design, Anamaya Publishers, New Dehi,
(2005).

8. Hopkinson, N., Hague, R.J.M., Dickens, P.M., Rapid Manufacturing- An Industrial
Revolution for the Digital Age, John Wiley & Sons Ltd., U.K., (2006).




MEC-605(A) Renewable Energy System

UNIT-I

Solar Radiation: Extra-terrestrial and terrestrial, radiation measuring instrument, radiation
measurement and predictions. Solar thermal conversion: Basics, Flat plate collectors-liquid and
air type. Theory of flat plate collectors, selective coating, advanced collectors, Concentrators:
optical design of concentrators, solar water heater, solar dryers, solar stills, solar cooling and
refrigeration. Solar photovoltaic: Principle of photovoltaic conversion of solar energy;
Technology for fabrication of photovoltaic devices; Applications of solar cells in PV generation
systems; Organic PV cells.

UNIT-II

Wind energy characteristics and measurement: Metrology of wind speed distribution, wind
speed statistics, Weibull, Rayleigh and Normal distribution, Measurement of wind data, Energy
estimation of wind regimes; Wind Energy Conversion: Wind energy conversion principles;
General introduction; Types and classification of WECS; Power, torque and speed
characteristics; power curve of wind turbine, capacity factor, matching wind turbine with wind
regimes; Application of wind energy.

UNIT-III

Production of biomass, photosynthesis-C3 & C4 plants on biomass production; Biomass
resources assessment; Co2 fixation potential of biomass; Classification of biomass:
Physicochemical characteristics of biomass as fuel Biomass conversion routes: biochemical,
chemical and thermo chemical Biochemical conversion of biomass to energy: anaerobic
digestion, biogas production mechanism, technology, types of digesters, design of biogas plants,
installation, operation and maintenance of biogas plants, biogas plant manure-utilization and
manure values. Biomass Gasification: Different types, power generation from gasification, cost
benefit analysis of power generation by gasification.

UNIT-IV

Small Hydropower Systems: Overview of micro, mini and small hydro system:; hydrology;
Elements of turbine; Assessment of hydro power; selection and design criteria ofturbines; site
selection and civil works; speed and voltage regulation; Investment issue load management and
tariff collection; Distribution and marketing issues. Ocean Energy: Ocean energy resources,
ocean energy routs; Principle of ocean thermal energy conversion system, ocean thermal power
plants. Principles of ocean wave energy and Tidal energy conversion.

UNIT-V

Geothermal energy: Origin of geothermal resources, type of geothermal energy deposits, site
selection geothermal power plants; Hydrogen Energy: Hydrogen as a source of energy,
Hydrogen production and storage. Fuel Cells: Types of fuel cell, fuel cell system and sub-
system, Principle of working, basic thermodynamics

References:

1. Kothari, Singal & Rajan; Renewable Energy Sources and Emerging Technologies, PHI Learn
2. Khan, B H, Non Conventional Energy, TMH.

3. Sukhatme and Nayak, Solar Energy, Principles of Thermal Collection and Storage, TMH.

4. Tiwari and Ghosal, Renewable Energy Resources: basic principle & application, Narosa Publ
5. Koteswara Rao, Energy Resources, Conventional & Non-Conventional, BSP Publication.

6. Chetan Singh Solanki, Solar Photovoltaics: Fundamental, technologies and Application,PHI L
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7. Abbasi Tanseem and Abbasi SA; Renewable Energy Sources; PHI Learning

8. Ravindranath NH and Hall DO, Biomass, Energy and Environment, Oxford University Press.

9. Duftie and Beckman, Solar Engineering of Thermal Process, Wiley

10. Nikolai, Khartchenko; Green Power; Tech Book International

11. Tester, Sustainable Energy-Choosing Among Options, PHI Learning.

12. Godfrey Boyle, Renewable Energy: Power for a sustainable future, Oxford OUP,




MEC-605 (B) Measurement Techniques

UNIT 1

Mechanical Measurement: Need of mechanical measurement, Basic definitions: Hysteresis,
Linearity, Resolution of measuring instruments, Threshold, Drift, Zero stability, loading effect
and system response. Measurement methods, Generalized Measurement system, Static
performance characteristics, Errors and their classification. Linear and angular measurements:
Linear Measurement Instruments, Vernier calliper, Micrometer, Interval measurements: Slip
gauges, Checking of slip gauges for surface quality, Optical flat, Limit gauges, Problems on
measurements with gauge.

UNIT 2

Measurement of Force, Torque and Strain: Force measurement: load cells, cantilever beams,
proving rings, differential transformers. Measurement of torque: Torsion bar dynamometer,
servo controlled dynamometer, absorption dynamometers. Power Measurements. Measurement
of strain: Mechanical strain gauges, electrical strain gauges, strain gauge: materials, gauge
factors, theory of strain gauges and method of measurement, bridge arrangement, temperature
compensation. Displacement, Velocity/Speed, and Acceleration, Measurement: Working
principal of Resistive Potentiometer, Linear variable differential transducers, Electro Magnetic
Transducers, Mechanical, Electrical and Photoelectric Tachometers, Piezoelectric
Accelerometer, Seismic Accelerometer.

UNIT 3

Temperature measurement: Temperature Measuring Devices: Thermocouples, Resistance
Temperature Detectors, Thermistor, Liquid in glass Thermometers, Pressure Thermometers,
Pyrometer, Bimetallic strip. Calibration of temperature measuring devices, Numerical Examples
on Flow Measurement. Metrology: Basics of Metrology, Need for Inspection, Accuracy and
Precision, Objectives, Standards of measurements.

UNIT 4

Metrology of Gears and screw threads: Gear tooth terminology, Sources of errors in
manufacturing of gears, Measurement of tooth thickness: Gear tooth vernier, Constant chord
method, Addendum comparator method and Base tangent method, Measurement of tooth profile:
Tool maker’s microscope or projector, Involute tester, Measurement of pitch, Measurement of
run out, Lead and Backlash checking. Measurement of concentricity, Alignment of gears. Screw
Thread Measurement: Errors in threads, screw thread gauges, measurement of element of the
external and internal threads, thread calliper gauges.

UNIT 5
Metrology of Surface finish: Surface Metrology Concepts and terminology, Analysis of surface
traces, Specification of surface Texture characteristics, and Method of measuring surface finish:
Stylus system of measurement, Stylus probe instruments, Wave length, frequency and cut off,
other methods for measuring surface roughness: Pneumatic method, Light Interference
microscopes, Mecrin Instruments. Comparators: Functional Requirements, Classification,
Mechanical Comparators, Mechanical Optical Comparators, Electrical Comparators, Pneumatic
Comparators.




Reference Books:

I. Engineering Metrology and Measurement, N V Raghavendra and Krishnamurthy, Oxford
University Press,

2. Engineering Metrology and Measurements, Bentley, Pearson Education

3. Theory and Design for Mechanical Measurements, 3rd Edition, Richard S Figliola, Donald E

Beasley, Wiley India
4. Metrology and Measurement, Anand Bewoor & Vinay Kulkarni McGraw-Hill
5. Doebelin's Measurement Systems Ernest Doebelin, Dhanesh Manik McGraw-Hill
6. Instrumentation, Measurement and Analysis, B.C. Nakra, K.K. Chaudhry McGraw-Hill
7. A Text book of Engineering Metrology, I C Gupta, Dhanpat Rai Publications
8. A course in Mechanical Measurements and Instrumentation, A K Sawhney, Dhanpat Rai
Publications
9. Mechanical Measurements and Instrumentations, Er. R K Rajput, Kataria
Publication(KATSON)
10. Mechanical Measurement and Metrology by R K Jain, Khanna PublisherMechanical
Measurement & Control by D.S. Kumar.
I'T. Industrial Instrumentation & Control by S K Singh, McGrawHill
12. Mechanical Measurements by Beckwith & Buck, Narosa publishing House
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MEC-605(C) Welding Technology

UNIT 1

Metal Joining Processes: Introduction, classification of welding processes as per AWS,
commonly welded base metals, advantages and disadvantages of welding. Welding as compared
to riveting and casting. Soldering, brazing, adhesive bonding processes, welding of dissimilar
metals.

UNIT 2

Gas Welding Processes: Introduction, oxy-acetylene welding, oxy-hydrogen, air-acetylene
welding. Principle of operation, types of welding flames, Lighting the torch, flame adjustment,
gas welding techniques .welding techniques- leftward & rightward. Filler metals and fluxes, gas
welding equipments, applications.

UNIT 3

Arc Welding Processes: Introduction, Principle, Working, Specifications, Equipments, Merits
and demerits, applications of Carbon arc welding, Flux Shielded Metal arc Welding, Gravity
Welding, Sub Merged Arc Welding, GTAW Welding, GMAW Welding, CO2 Welding, Flux
Cored Arc Welding(FCAW),Electro Slag welding, Electro Gas welding, Plasma Arc Welding.
Source of Power Supply: AC/DC & their characteristics

UNIT 4

Resistance Welding Processes: Introduction, Principle, Working, Specifications, Equipments,
Merits and demerits, applications of Spot welding, Seam welding, Projection Welding, Upset
welding, Flash Butt welding, Percussion Welding.

UNIT 5

Solid State and Thermo chemical and Processes: Introduction, Principle, Working,
Specifications, Equipments, Merits and demerits, applications of Solid State welding Processes
like Cold (or pressure welding), Diffusion(Bonding), Explosive welding, Friction .Inertia and
forged welding. Thermo chemical welding processes like thermit welding, atomic hydrogen
welding. Weld Defects & Tests :Introduction, type of defects in weldments, causes and remedies
of defects. Repair of defective welds, Visual examination of welding, Fabrication Weldability
tests , Hydrostatic Pressure testing and Hydraulic or Gas Pressure testing for leakage, Use of
NDT for weldments, Pre and post weld heat treatment, safety standards

References:
I. The Metallurgy of Welding, 6th Edition , Lancaster, William Andrew Publishing, NY.
2. Principles of Welding (Processes, Physics, Chemistry and Metallurgy), Robert and Messler,
Wiley Interscience Publishers.
3. Welding Hand Book Vol. 5; 7th edition, AWS, 1984.
4. Welding METALLURGY, S Kou, John Wiley, USA, 2003. %
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MEC-606 (A) Operation Research

UNIT 1

Linear system and distribution models: Mathematical formulation of linear systems by LP,
solution of LP for two variables only, special cases of transportation and assignment and its
solution, Vogel’s forward looking penalty method, cell evaluation degeneracy, use of SW Lindo,
Tora, Excell.

UNIT 2

Supply chain (SCM): Definition, importance, expenditure and opportunities in SCM;
integration of inbound, outbound logistics and manufacturing to SCM, flow of material money
and information, difficulties in SCM due to local v/s system wide (global) optimization and
uncertainties in demand and transportation; Bull-whip effect; customer value; 1T, info-sharing
and strategic partnerships; plant and warehouse-network configuration; supply contracts and
revenue sharing; outsourcing; transportation, cross docking and distribution, forecasting models
in SCM; coordination and leadership issues; change of purchasing role and vendor rating,
variability from multiple suppliers.

UNIT 3

Inventory models: Necessity of inventory in process and safety stock, problem of excess
inventory and cycle time (=WIP/ Throughput), JIT/ lean mfg; basic EOQ/ EPQ models for
constant review Q-system(S,s); periodic review, base stock P-system; service level, lead time
variance and safety stock;; ABC, VED and other analysis based on shelf life, movement, size,
MRP technique and calculations, lot sizing in MRP, linking MRP with JIT: evolution of MRP to
ERP to SCM and e-business.

UNIT 4

Waiting Line Models Introduction, Input process, service mechanism, Queue discipline, single
server (M/M/1) average length and times by Little['s formula, optimum service rate; basic
multiple server models (M/M/s) (b) Competitive strategy: concept and terminology,
assumptions, pure and mixed strategies, zero sum games, saddle point, dominance, graphical,
algebraic and LP methods for solving game theory problems.

UNIT 5

Decision analysis: decision under certainty, risk probability and uncertainty; Hurwicz criteria;
AHP- assigning weight and consistency test of AHP (b) Meta-heuristics Definition of heuristic
and meta-heuristic algorithms; introduction to Tabu search, Simulated Annealing and Genetic
algorithms and solution of traveling salesman and non linear optimization problems.

References:

I. Hillier FS and Liberman GJ; Introduction to Operations Research concept and cases; TMH
2. Simchi-Levi, Keminsky; Designing and managing the supply chain; TMH.

3. Srinivasan G; Quantitative Models In Operations and SCM; PHI Learning

4. Mohanty RP and Deshmukh SG; Supply Chain Management; Wiley India

5. Taha H; Operations research; PHI

6. Sen RP; Operations Research-Algorithms and Applications; PHI Learning
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7. Sharma JK; Operations Research; Macmillan

8. Ravindran , Philips and Solberg; Operations research; Wiley India

9. Vollman, Berry et al; Manufacturing planning and control for SCM; TMH.
10. Bowersox DJ, Closs DJ, Cooper MB; Supply Chain Logisti Mgt; TMH
[1. Burt DN, Dobler DW, StarlingSL; World Class SCM; TMH

12. Bronson R ;Theory and problems of OR; Schaum Series: TMH




MEC-606(B) Statistical Quality Control

UNIT I

Introduction: The Meaning of Quality and Quality Improvement; Brief History of Quality
Methodology; Statistical Methods for Quality Control and Improvement; Total Quality
Management (quality philosophy, links between quality and productivity, quality costs legal
aspects of quality implementing quality improvement).

UNIT II

Modeling Process Quality: Mcan, Median, Mode, Standard deviation, Calculating area, The
Deming funnel experiment, Normal distribution tables, Finding the Z score, Central limit
theorem. Methods and Philosophy of Statistical Process Control: Chance and assignable
causes, Statistical Basis of the Control Charts (basic principles, choices of control limits,
significance of control limits, sample size and sampling frequency, rational subgroups, analysis
of pattern on control charts, warning limits, Average Run Length-ARL)

UNIT II1

Control Charts for Variables: Control Charts for X-Bar and R charts, Type I and Type II
errors. Process Capability: The foundation of process capability, Natural Tolerance limits, Cp -
process capability index, Cpk, pp — process performance index, summary of process measures.

UNIT IV

Control Charts For Attributes: Binomial distribution, Poisson distribution (from the point of
view of Quality control) Control Chart for Fraction Nonconforming, Control Chart for number
Nonconforming, Control Charts for Nonconformities or Defects, Control Chart for Number of
non-conformities per unit.

UNIT V

Lot-By-Lot Acceptance Sampling For Attributes: The accepting sampling problem, single
sampling plan for attributes, Double, Multiple, and sequential sampling, AOQL, LTPD, OC
curves Cumulative-Sum (CUSUM) & Exponentially Weighted Moving Average (EWMA)
Control Charts: CUSUM Control Chart (basic principles of the chart for monitoring the process
mean); EWMA control chart (EWMA control chart for monitoring process mean), design of a
EWMA control chart.

Reference Book

1. Statistical Process Control and Quality Improvement by Gerald M. Smith, Pearson
Prentice Hall.

2. Statistical Quality Control for Manufacturing Managers by W. S. Messina, Wiley & Sons,

Inc., New York, 1987. N
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MEC-606(C) Ergonomics Engineering

UNIT 1
General: Man in industrial work environments, Ergonomics as multidisciplinary fields,
Importance and justification and ergonomics problems, Man-machine-environment system.

UNIT 2

Anthropometry: Significance of human body measurement in design of equipment, Facilities,
Work place and operation, Static and dynamic anthropometry, Anthropometric data. Task
Analysis: Task description, Posture measurement, RULA & REBA analysis and evaluation,
Lifting & lowering tasks, Lifting index, Lifting & carrying tasks, NIOSH lifting equation.

UNIT 3
Biomechanics: Introduction to levers of Human Body, Ligaments & Tendons, Joints. Kinetics to
include forces producing motion.

UNIT 4

Man-Environment Interface: Environmental factors of temperature, Humidity, Lighting and
noise in industry, Effect of environmental factors on human performance, Measurement and
mitigation of physical and mental fatigue, Basics of environment design for improved efficiency.

UNIT 5

Design of Display and Control: Need for information display, Elements of information theory,
Reaction time, Methods and types of displays, Design of audio and visual displays, Design of
hand and foot operated control device, Design of human-computer interface.

References:

I. Bridger, R.S., Introduction to Ergonomics, McGraw Hill (2008).

2. Sanders, M. and McCormick E., Human Factors in Engineering & Design, McGraw Hill
(1993).

3. Maynard, H. B., Industrial Engineering Hand Book, McGraw Hill (1992).

4. David, A., Practice & Management of Industrial Ergonomics, Prentice Hall (1986).

5. Singleton, W. T., Introduction to Ergonomics, WHO, Geneva (1972).
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MEC-501 MACHINE COMPONENT DESIGN

UNIT 1

Design Against Fluctuating Load : causes of stress concentration; stress concentration in tension,
bending and torsion; Fluctuating Stresses, notch sensitivity, fatigue stress concentration factor,
cyclic loading, endurance limit, S-N Curve, loading factor, size factor, surface factor. Design
consideration for fatigue, Goodman and modified Goodman's diagram, Soderberg equation,
Gerber parabola, Fatigue Design under Combined Stresses

UNIT 2

Design of components subject to static loads: riveted Joints, welded joints threaded joints, pin,
key knuckle, and cotter joints, Types of cotter Joint, Dimension of Various part of the knuckle
Joint .

UNIT 3

Springs: Design of helical compression and tension springs, consideration of dimensional and
functional constraints, leaf springs and torsion springs; fatigue loading of springs, surge in
spring; special springs.

UNIT 4

Brakes & Clutches: Materials for friction surface, uniform pressure and uniform wear theories,
Design of friction clutches: Disk , plate clutches, cone & centrifugal clutches. Design of brakes:
Rope, band & block brake, Internal expanding brakes, Disk brakes.

UNIT 5

Spur and Helical Gears: Force analysis of gear tooth, modes of failure, beam strength, Lewis
equation, form factor, formative gear and virtual number of teeth; Gear materials; Surface
strength and wear of teeth; strength against wear; Design of straight tooth spur and Helical
Gears. Bevel Gears: Application of bevel, formative gear and virtual number of teeth; Force
analysis; Lewis equation for bevel gears; Strength against wear; Design of bevel gear.

References:

1. Shingley J.E; Machine Design; TMH

2. Sharma and Purohit; Design of Machine elements; PHI

3. Wentzell Timothy H; Machine Design; Cengage learning

4. Mubeen; Machine Design; Khanna Publisher

5. Ganesh Babu K and Srithar k; Design of Machine Elements; TMH
6. Sharma & Agrawal; Machine Design; Kataria & sons

7. Maleev; Machnine Design;

List of Experiments:-
Designing and sketching of components contained in the syllabus.

I. To study design procedure of Knuckle Joint with detailed drawing
2. To study design procedure of cotter joint with detailed drawing
3. To study design procedure of helical and torsion spring with detailed drawings

SSSUTMS : w.e.f. July 201
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4. To study design procedure of brake with detailed drawings.
5. To study design procedure of clutch with detailed drawings.
6. To study design procedure of spur and helical gear with detailed drawings.

Reqistrar
SA Setya o3t University of Technolagy
& Medica! Sctenans Sehore (M P)
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MEC-502 DYNAMICS OF MACHINES

UNIT 1

Dynamics of Engine Mechanisms: Displacement, velocity and acceleration of piston, turning
moment on crankshaft, turning moment diagram .

UNIT 2

Governor Mechanisms: Types of governors, characteristics of centrifugal governors, gravity
and spring controlled centrifugal governors, hunting of centrifugal governors, inertia ZOVernors.
UNIT 3

Balancing of Inertia Forces and Moments in Machines: Balancing of rotating masses, two
plane balancing, determination of balancing masses (graphical and analytical methods),
balancing of rotors, balancing of I.C. engine.

UNIT 4

Friction: Frictional torque in pivots and collars by uniform wear and uniform pressure,
Boundary and fluid film lubrication, friction in journal and thrust bearings, rolling friction,
Clutches.

UNIT 5

Belt :Belt drives; Velocity ratio, limiting ratio of tension; power transmitted; centrifugal effect
on belts, maximum power transmitted by belt, initial tension, chain and rope drives; Brakes:
Band brake, block brakes, Internal and external shoe brakes, braking of vehicles. Dynamometer
types and uses. Analysis of Cams, Response of un-damped cam mechanism.

References:

1. Rattan SS; Theory of machines; TMH

2. Dr.R.K.Bansal& Dr.Brar; Theory of Machines LP

3. Ghosh and Mallik; Theory of Mechanisms and Machines: Affiliated East-West Press, Delhi
4. Norton RL; kinematics and dynamics of machinery; TMH

5. Grover; Mechanical Vibrations

6. Thomson; Theory of Vibrations

List of Experiment (Expandable)

To study working of friction clutches using models
To study working of internal expanding brake

I. Study of various models of governors.

2. Study of gyroscopic motion and calculation of value of gyroscopic couple.

3. Study of various types of Cams and followers. . Regi:trar

4. Study of various first order vibration systems. Satya Sw University of ¥;
<

6.

-
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MEC-503 Metal Cutting & CNC Machines

UNIT 1

Lathe: Classification of machine tools and their basic components; lathe- specification,
components & accessories, various operations on lathes, capstan & turret lathes, tool
layout,methods of thread production, machining time, single point cutting tools, tool signature
andnomenclature

UNIT II
Grinding: Types of grinding machines, surface, cylindrical and internal grinding, grinding
wheels, specifications, wheel turning and dressing without eccentricity, centre-less grinding.

UNIT III

Milling: Vertical, horizontal and universal type machines, specifications and classifications of
milling machines, universal dividing head plain and different indexing. gear cutting, milling
cutters.

Drilling & Broaching: Fixed spindle, radial and universal drilling machines, drilling time,
broaching principle, broaches and broaching machines.

UNIT IV

Shapers: Classification and specifications, principle parts, quick return mechanism, shaper
operations, speed feed, depth of cut, machining time. Surface qualities, equipment used for rating
surfaces, rms. CLA value, causes for surface irregularities. Gear Cutting: Die casting, methods
of forming gears, generating process, Gear shaping, gear shaving, gear grinding gear testing.

UNITV

Mechatronics: Introduction to control systems, analog control, transfer function, procedure for
writing transfer function, signal flow diagram, introduction to electronic components like
switches, magnetic type, electromagnetic type, transducers and other sensors, servo motors,
basics of CD-ROM players, PLC, applications, CNC machines.

References:

1. Rao PN; Manufacturing Technology vol I and 1T; TMH

2. Hazra Chadhary; Workshop Tech.II; Media Promoter and Pub o Registrar

3. Lindberg RA; Processes and Materials of Manufacturing; PHI. Set Satya Smt University of Technology

4. Raghuvanshi;BS; Work shop technology Vol-I, II; Dhanpat Rai Delhi % Medical Sdences Sehor (M £)
5. Alciatori DG, Histand MB; Introduction to Mechatronics and Measurement system; TMH
6. HMT; Production Processes; TMH

List of Experiment (Pl. expand it):

1. To make a job on lathe machine with all operations like turning, step turning, drilling , tapper
turning ,

thread cutting and knurling .

2. Study of center less grinding machine/ tool and cutter type grinding machine.

3. Study of horizontal/ universal milling machine, diving head and indexing mechanism of it.

SSSUTMS w.e.f. July 2018
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4. To cut a spur gear on milling machine using rapid indexing method.
5. Study of radial drilling machine and preparing a job on it.

6. To study a sapping machine to learn about workin g of quick return mechanism.

Registrar
S Satya Swl University of Technolegy
us:;tai Sdences Sehors (M )
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MEC-504 (A) MECHANICAL MEASUREMENT AND CONTROL

UNIT 1

Measurement : Significance of Mechanical Measurements, Classification of measuring
instruments, generalized measurement system, types of inputs: Desired, interfering and
modifying inputs. Static characteristics: Static calibration. Linearity, Static Sensitivity, Accuracy.,
Static error, Precision, Reproducibility, Threshold, Resolution, Hysteresis, Drift, Span & Range
etc. Errors in measurement: Types of errors, Effect of component errors, Probable errors.

UNIT 2

Displacement Measurement : Transducers for displacement, displacement measurement,
potentiometer, LVDT, Capacitance Types, Digital Transducers (optical encoder) Strain
Measurement : Theory of Strain Gauges, gauge factor, temperature Compensation, Bridge
circuit, orientation of strain gauges for force and torque, Strain gauge based load cells and torque
sensors Measurement of Angular Velocity: Tachometers, Tachogenerators, Digital tachometers
and Stroboscopic Methods, Acceleration Measurement.

UNIT 3

Pressure Measurement: Elastic pressure transducers viz. Bourdon tubes, diaphragm, bellows
and piezoelectric pressure sensors, High Pressure Measurements. Vacuum measurement:
Vacuum gauges viz. McLeod gauge, lonization and Thermal Conductivity gauges. Flow
Measurement: Bernoulli’s flow meters, Ultrasonic Flowmeter, Magnetic flow meter, rotameter.
Temperature Measurement: Electrical methods of temperature measurement Resistance
thermometers, Thermistors and thermocouples, Pyrometers.

UNIT 4

Introduction to control systems, Classification of control system, Open loop and closed loop
systems, Mathematical modelling of control systems, concept of transfer function, Block
diagram algebra.

UNIT 5

Transient and steady state analysis of first and second order system. Time Domain specifications.
Step response of second order system. Steady-state error, error coefficients, steady state analysis
of different type of systems using step, ramp and parabolic inputs.

References:

I. Measurement Systems (Applications and Design) 5th ed.- E.O. Doebelin - McGraw Hill.

2. Mechanical Engineering Measurement - Thomas Beckwith, N.Lewis Buck, Roy Marangoni

Narosa Publishing House, Bombay.

3. Mechanical Engineering Measurements - A. K. Sawhney - DhanpatRai& Sons, New Delhi

4. Instrumentation Devices & Systems - C.S. Rangan&G.R.Sarrna - Tata McGraw Hill.

5. Instrumentation & Mechanical Measurements - A.K. Thayal.

6. Control System Engineering: by Nagrath 1J. and Gopal . =
s . Registrar

R Slvh S Universi of Technctogs
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MEC-504 (B) Industrial Tribology

UNIT 1

Introduction: History, Industrial Importance. Engineering Surfaces: Properties and
Measurement: Measurement Methods, Surface Profilometry, Statistical Description of
Roughness.

UNIT 2
Surface Contact: Hertz contact theory, Greenwood-Williamson model, Elastic-plastic contact.
Adhesion: Basic Models, Factors influencing Adhesion.

UNIT 3

Friction: Measurement Methods, Origin of Friction, Friction Theories — adhesion and ploughing,
Mechanisms, Friction of Metals, Non-metallic Materials,. Wear: Types: Adhesive, Abrasive,
Corrosive, Fatigue, Minor Forms: Fretting, Erosion, Percussion, Delamination Theory, Wear
Debris Analysis, Wear Testing Methods, Wear of Metals, Ceramics, Polymers.

UNIT 4

Surface Engineering: Surface Treatments: Microstructural and Thermochemical Treatments,
Surface Coatings: Hard Facing, Vapour Deposition Processes: PVD, CVD, PECVD etc.
Nanotribology: Measurement Tools: Surface Force Apparatus, Scanning  Tunnelling
Microscope, Atomic / Friction Force Microscope.

UNIT 5

Lubrication: Basic Equations for Fluid Film Lubrication. Hydrodynamic lubrication -Thrust and
Journal bearings, Squeeze Film Bearings, Hydrostatic lubrication, Gas-Lubrication. Lubrication
of rolling element bearings. Boundary lubrication — metal working lubrication, solid film
lubrication, Hygiene of Lubricants.

References:

1. P. Sahoo, Engineering Tribology, Prentice Hall-India, New Delhi, 2009.

2. B. Bhushan, Introduction to Tribology, Wiley, 2002.

3. G W Stachowiak and A W Batchelor, Engineering Tribology, Butterworth-Heinemann, 2005,
4. S.K. Basu, S.N. Sengupta, B.B. Ahuja, Fundamentals of Tribology, Prentice Hall-India, 2005.
5. B € Majumdar, Introduction to Tribology of Bearings, S Chand & Co, 2012.

ﬁeg’ts‘trar
S Satya Sw University of T
& Medical SGengas Sehoie (M P)
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MEC-504 (C) Production & Operation Management

UNIT 1

Introduction : System concept of production; Product life cycle; Types and characteristics of
production system; Productivity; Process and product focused organization structures;
Management decisions — strategic, tactical and operational.

UNIT 2

Forecasting : Patterns of a time series — trend |, cyclical, seasonal and irregular; Forecasting
techniques : moving average, simple exponential smoothing, linear regression; Forecasting a
time series with trend and seasonal component

UNIT 3

Materials Management and Inventory Control : Components of materials management;
Inventory control : EOQ model, Economic lot size model, Inventory model with planned
shortages, Quantity discounts for EOQ model; ABC analysis; Just-in-time inventory
management. Materials Requirement Planning : MRP concept — bill of materials (BOM),
master production schedule; MRP calculations.

UNIT 4

Machine Scheduling : Concept of Single machine scheduling — shortest processing time (SPT)
rule to minimize mean flow time, Earliest due date (EDD) rule to minimize maximum lateness,
Total tardiness minimizing model; Minimizing makespan with identical parallel machines;
Johnson’s rule for 2 and 3 machines scheduling.

UNIT 5

Project Scheduling : Activity analysis; Network construction: critical path method (CPM);
Crashing of project network. Quality Assurance : Meaning of Quality; Quality assurance
system; choice of process and quality; Inspection and control of quality; Maintenance function &
quality; Process control charts : x-chart and Rchart, p-chart and c-chart: Acceptance sampling :
Operating characteristic (O.C) curve, Single sampling plan, Double sampling plan, Acceptance
sampling by variables; concept of Six Sigma.

References :

1. Buffa and Sarin, Modern Production/Operations Management, John Wiley & Sons.
2. R. Panneerselvam, Production and Operations Management, PHI.

3. Russell & Taylor, Operations Management, PHI.

- Adam and Ebert, Production and Operations Management, PHI.

5. Production & Operations Management by Starr, Cenage Learning India.

=S
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MEC-505 (A) Turbo Machinery

UNIT 1 :

Energy transfer in turbo machines: Application of first and second laws of thermodynamics to
turbo machines, Moment of momentum equation and Euler turbine equation, Principles of
impulse and reaction machines, Degree of reaction, Energy equation for relative velocities.

UNIT 2

Steam turbines: Impulse staging: Velocity and pressure compounding, Include qualitative
analysis, Effect of blade and nozzle losses on vane efficiency, Stage efficiency, Analysis for
optimum efficiency, Mass flow and blade height. Reactions staging: Parson’s stages, Degree of
reaction, Nozzle efficiency, Velocity coefficient, Stator efficiency, Carry over efficiency, Stage
efficiency, Vane efficiency, Conditions for optimum efficiency, Axial thrust, Reheat factor in
turbines, Free and forced vortex types of flow, Governing and performance characteristics of
steam turbines.

UNIT 3
Water turbines: Classification, Pelton, Francis and Kaplan turbines, vector diagrams and work
done, draft tubes, governin g of water turbines.

UNIT 4

Centrifugal Pumps: Classification, Advantage over reciprocating type, Definition of mano-
metric head, Gross head, Static head, Vector diagram and work done. Performance and
characteristics: Application of dimensional analysis and similarity to water turbines and
centrifugal pumps, Selection of machines, Hydraulic, volumetric, Mechanical and overall
efficiencies

UNIT 5
Compressors:Centrifugal Compressor — Vector diagrams, Work done, Temp and pressure ratio.
Slip factor, Work input factor, Pressure coefficient, Dimensions of inlet eye, Impeller and
diffuser. Axial flow Compressors Vector diagrams, Work done factor, Temp and pressure ratio,
Degree of reaction.

References:

I.Venkanna BK; turbomachinery; PHI

2. Csanady; Turbo machines

3. Kadambi V Manohar Prasad; An introduction to EC Vol. II] Turbo machinery
4. Bansal R. K; Fluid Mechanics & Fluid Machines;

5. Rogers Cohen &SarvanMulto Gas Turbine Theory

6. Kearton W. J; Steam Turbine: Theory & Practic
- Recistray
o S Universiy of Technoiog
& Mecticy
Sdences Setors (Mp) "
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MEC-505 (B) Material Handling

UNIT 1

Introduction : Definition, importance and scope of materials handling (MH); classification of
materials; codification of bulk materials ; utility of following principles of MH — (i) materials
flow, (ii) simplification, (iii) gravity, (iv) space utilization, (v) unit size, (vi) safety, (vii)
standardization, (viii) dead-weight, (ix) idle time, (x) motion.

UNIT 2

Unit load : Definition; advantages & disadvantages of unitization; unitization by use of
platform, container, rack, sheet, bag and self contained unit load; descriptive specification and
use of pallets, skids, containers, boxes, crates and cartons; shrink and stretch wrapping.
Classification of MH Equipment : Types of equipment — (i) industrial trucks & vehicles, (11)
conveyors, (iii) hoisting equipment, (iv) robotic handling system and (v) auxiliary equipment;
Independent equipment wise sub classification of each of above type of equipment.

UNIT 3

Industrial trucks & vehicles : Constructional features and use of the following equipment — (i)
wheeled hand truck, (ii) hand pallet truck, (iii) fork lift truck; Major specifications, capacity
rating and attachments of fork lift truck.

UNIT 4

Conveyors : Use and characteristics of belt conveyor, constructional features of flat and
troughed belt conveyor; Use and constructional features of Flg. types of chain conveyors —

(1) apron, car and trolley type; Construction of link-plate chains; Dynamic phenomena in chain
drive; Use and constructional features of roller conveyors; Gravity and powered roller conveyor;
Pneumatic conveyor-use and advantages; Positive, negative and combination system of
pneumatic conveyors; constructional feature, application and conveying capacity of screw
conveyor.

UNIT 5

Hoisting Equipment : Advantage of using steel wire rope over chain; constructional features of
wire ropes; Rope drum design; Pulley system-simple vs. multiple pulley; Load handling
attachments : hooks, grabs, tongs, grab bucket; Arrangement of hook suspension with cross piece
and pulleys (sheaves); Use and constructional features of (i) hand operated trolley hoist,

(i1) winchy; (iii) bucket elevator, (iv) Jib crane, (v) overhead traveling crane and (vi) wharf crane;
Level luffing system of a wharf crane; Utility of truck mounted and crawler crane.

References : Regmf
1. S. Ray, Introduction to Materials Handling, New Age Int. Pub. W Setya om U"Wﬁi}ruof T
2. T. K. Ray, Mechanical Handling of Materials, Asian Books Pvt. Ltd. & Medicay STENas Sehorr,

3. T.H. Allegri, Materials Handling: Principles and Practices, CBS Publishers and Distributors.
4. J.A. Apple, Material Handling System Design, John Wiley & Sons.
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MEC-505 (C) Supply Chain Management

UNIT 1

Building a Strategic Frame Work to Analyse Supply Chains: Supply chain stages and
decision phases, Process view of supply chain: Supply chain flows, Examples of supply chains,
Competitive and supply chain strategies, Achieving strategic fit: Expanding strategic scope,
Drivers of supply chain performance. Framework for structuring drivers: inventory,
transportation facilities, information obstacles to achieving fit.

UNIT 2

Designing the Supply Chain Network : Distribution Networking: Role, Design, Supply Chain
Network(SCN): Role, Factors, Framework for design decisions. Materials Management:
Scope, Importance, Classification of materials, Procurement, Purchasing policies, Vendor
development and evaluation. Inventory control systems of stock replenishment, Cost elements,
EOQ and its derivative modules.

UNIT 3

Dimensions of Logistics : Introduction: A Macro and Micro Dimensions, Logistics interfaces
with other areas, Approach to analyzing logistics system, Logistics and systems analyzing:
Techniques of logistics system analysis, factors affecting the cost and Importance of logistics.

UNIT 4

Warehouse and Transport Management: Concept of strategic storage, Warehouse
functionality, Warchouse operating principles, Developing warchouse resources, Material
handling and packaging in warehouses, Transportation Management, Transport functionality and
principles, Transport infrastructure, transport economics and Pricing. Transport decision making.

UNIT 5

IT in Supply Chain

IT framework, Customer Relationship Management (CRM),internal Supply chain management,
Supplier Relationship Management (SRM) and Transaction Management, Coordination in a
Supply Chain. Lack of supply chain coordination and the Bullwhip effect, Obstacle to
Coordination, Managerial levers, Building partnerships and trust. RFID systems.

References:

I. Supply Chain Management Strategy, Planning, and operations, Sunil Chopra and Peter Meindl

2. Materials Management & Purchasing, Ammer D.S. Taraporawala

3. Designing & Managing Supply chain, David Simchi Levi, Philip Kaminsky& Edith Smichi Levi

4. Supply Chain Redesign: Transforming Supply Chains into Integrated Value Systems, Robert B
Handfield, Ernest L Nicholas

5. The Management of Business Logistics: A Supply Chain Perspective, Coyle, Bardi, Langley
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MEC-506 (A) Work Study and Ergonomics

UNIT 1

Method study: purpose of work study, its objectives, procedure and applications; method study
definition and basic procedure, selection of job, various recording techniques like outline process
charts, flow process charts, man machine charts, two handed process charts, string diagram, flow
diagram, multiple activity chart, simo, cyclographs and chrono-cyclographs; critical
examination, development, installation and maintenance of improved method; principles of
motion economy and their application in work design; micro motion study, memo motion study
and their use in methods study.

UNIT 2

Work measurement: Introduction & definition, objectives and basic procedure of work
measurement; application of work measurement in industries; time study: basic procedure,
equipments needed, methods of measuring time, selection of jobs, breaking a job into elements;
numbers of cycles to be timed; rating and methods of rating, allowances, calculation of standard
time.

Work sampling: Basic procedure, design of work sampling study conducting work sampling
study and establishment of standard-time.

UNIT 3

Job evaluation and incentive schemes: Starlight line, Tailor, Merrick and Gantt incentive plans
Standard data system; elemental and non-elemental predetermined motion systems, work
factors system; Methods Time Measurement (MTM), MOST

UNIT 4

Human factor engineering: Definition and history of development of human factors
engineering, types & characteristics of man-machine-system, relative capabilities of human
being and machines; development and use of human factor data; information input and
processing: Introduction to information theory; factors effecting information reception and
processing; coding and selecting of sensory inputs.

UNIT 5

Display systems and anthropometric data: Display- types of visual display, visual indicators
and warning signals; factorial and graphic display; general principles of auditory and tactral
display, characteristics and selection.

References:

1. ILO; work-study: International Labour Organization

2. Khan MI; Industrial Ergonomics; PHI Learning

3. Barrnes RM; Motion and Time Study; Wiley pub

4. Megaw ED; Contenmprory ergonomics; Taylor & fracis

5. Sandera M and Mc Cormick E; Human Factors in Engg and design; MGHill
6. Currie RM; Work study; BIM publications

7. Mynard; Hand book of Industrial Engg;
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MEC-506 (B) Industrial Safety Engineering

UNIT 1

Safety management

Need for safety, safety and productivity, planning for safety, formulation of safety policy, safety
management techniques - job safety analysis, safety sampling technique, incident
recalltechnique, plant safety inspection, safety organizations and its functions.

UNIT 2

Accident prevention

Nature and causes of accidents, accident proneness, cost of accidents, accident
preventionmethods, accident reporting and investigation, personal protective equipment’s, safety
education and training, damage control and disaster control.

UNIT 3

Operational Safety

General safety considerations in material handling — manual and mechanical, safety in machine
shop, safety in use of hand and portable (power) tools, safety in use of electricity, safety in
welding and cutting, principles of guarding, safety in grinding, safety in heat treatment shop,
safety in gas furnace operation

UNIT 4

Occupational Health and Hygiene

Concept and spectrum of health, levels of prevention, functional units of occupational health
service, activities of occupational health unit, occupational and work related diseases such as
silicosis, asbestosis, lead, nickel, chromium and manganese toxicity, prevention and control, gas
poisoning, effects and prevention, hearing conservation programme - physical and chemical
hazards - control measures.

UNIT 5

Fire engineering and explosion control

Fire triangle, classification of fires, fire properties of solid, liquid and gas, building evaluation

for fire safety, fire load, fire resistance materials and fire testing, structural fire protection, exits
and egress - industrial fire protection systems, sprinkler — hydrants, portable extinguishers - fire
suppression systems, detection systems, principles of explosion - detonation and blast waves,
explosion venting, explosion parameters, explosion suppression systems based on CO2 and
halogen.

References:

1. Heinrich H. W, “Industrial accident prevention”, McGraw Hill Company, New

York, 1980

2. Frank P. Lees, “Loss prevention in process industries”, Vol. I, II & III,

Butterworth, London, 1980

3. Brown D. B, “System analysis and design for safety” Prentice Hall, Nemjgra, l9ﬁ&g§:,tr€:r
4. Derek James, “Fire prevention hand book™, Butter Worths and Company&l@ University, o
1986 Sdences Son (Mpy
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5. “Accident prevention manual for industrial operations”, National Safety Council,
Chicago, 1989

6. Clayton and Clayton, “Patty’s industrial hygiene and toxicology”, Vol. I, IT & III,
Wiley.
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MEC-506 (C) Environmental Pollution Monitoring

UNIT 1

Air pollution: Definition, Sources and Classification of air pollutants. Transport and diffusion of
pollutants. Gas laws governing the behavior of pollutants in the atmosphere. Meteorological
parameters, scale of meteorology, Effect of temperature, precipitation, humidity, pressure,
radiation and wind. Heat transferring processes, atmospheric stability, inversions and mixing
heights, Plume behavior and Stack dispersion theories & models of monitoring & control of
exhaust emissions. Effects of air pollution on man, animal, plants, inanimate objects and climate.
Ambient air quality standards and air pollution indices.

UNIT 2

Air sampling and monitoring techniques - Settleable and suspended particulate matter - Dust fall
jar and Impingement Method, RDS/HVS samplers (Ambient Air monitoring); Stack gas/dust
Sampling technique and other techniques of air monitoring for pollutants. Automobile pollution
in Indian cities. Monitoring and control of exhaust emissions. Noise Pollution: Definition,
Sources and Terminology: types of noise; Measurement of noise; Noise indices; Effect of
meteorological parameter on noise propagation. Noise exposure level and Standard Tmpact on
biota and inanimate objects. Noise control and abatement measures.

UNIT 3

Aquatic Pollution: Definition; Sources and classification of aquatic pollutants. Cause and
consequences of pollution on surface, subsurface and marine water sources. Coastal water
intrusion. Oil leakage and industrial effluents. Water quality indices. Thermal pollution: Sources,
causes and effects. Preventive and control measures.

UNIT 4

Soil Pollution: Definition, sources and classification of soil pollutants and their impacts on
physico-chemical and biological properties of soil, plants, animals and man. Physico-chemical
and bacteriological sampling and analysis of soil quality. Industrial waste effluents and heavy
metals, their interactions with soil components, Soil microorganisms and their function,
degradation of insecticides, fungicides and weedicides in soil. Interaction of fertilizer (NPK)
with different components of soil. Soil pollution control Measures.

UNIT 5

Radioactive Pollution: Definition, Radioactivity, Radionuclide, Radiation emissions, sources,
Radioactive decay and buildup. Biological effects of radiation. Radiation exposure Standards.
Radioactive pollution impacts on ecosystem. Pollution control measures. Biological dosimetry.

References:

1. Nandini N, Sunitha N and Sucharita Tandon. (2007). Environmental

Studies, Sapna Book House, Bangalore

2. Stern A.C. (1986). Air Pollution Vol.I-VIII, Academic Press.

3. Henry C. Perkins. (1974). Air Pollution, Mc Graw Hill. Registra

4. William L. Donn. (1975). Meteorology 4th Ed., Mc Graw Hill. S Satye o w;e?e rar
5. Furry R, Baddel.R and Haurker L. (1985). Air Pollution and Lichens& Meeta w&f&t&gfm@
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6. Mansfiels M.R. (1989). Effects of air pollutants on plants.
7. Lodge. (1994). Methods of air sampling and analysis.

8. Trivedy R.K and Goel P.K. (1995). An Introduction to air Pollution, Techno
Science Publications Jaipur.

9. Kudesia V.P. (1993). Air Pollution, Pragati Prakashan, New Delhi.
10. Mishra P.C. (1989). Soil Pollution and Soil Organisms.

I'1. Goel P.K. (1997) Water Pollution-Causes, Effects & Control. Techno
Science Pub., Jaipur.

12. Pratap Mowle P and Venkattasubbayya N. (1990). Air pollution and
Control. Divyajyothi Prakashan, Jodhpur.
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Name of Faculty: School of Engineering
Name of Department: Mechanical Engineering

Minutes of Board of Studies Committee Meeting held on Dated 15.05.2018

The Board of Studies Committee Meeting was held in the Board Room at 2:30 PM. on 15.05.2018,
Following members were present.

|. Mrs. Privanka Jhavar , Associate Prof. (Mechanical Engineering) Chairman
2. Dr. G.R Selokar, Professor (Mechanical), Member

3. Mr. Sanjay Kalraiya, Professor (Mechanical Engineering), Member

e

Mr. Anil Verma. Assistant Professor (Mechanical Engineering), Member

wh

_Mr. Dhananjay Yadav , Assistant Professor (Mechanical Engineering), Member

6. Mr. Sachin Baraskar, Assistant Professor (Mechanical Engineering), Member

7. Dr. G. Dixit (External Member)

8 Dt Nitin Shrivastava (External Member)

The Chairman of Board of Studies Committee welcomes and appreciated the efforts put up by

the faculty for progress of the department activities. The following Agenda point were discusss é
and resolved

Agenda Preparation of Syllabus and Scheme for VII and VIII SEM CBCS.

Discussion Scheme
Seheme and syllabus was put up before the member as per recent CBCS guideline, It was
discussed in detail by the member and some modification were suggested.

gC
=

Resolution of the Discussion

[t is resolved that scheme and syllabus as proposed witl

;ome moditication -.il T Eju& pted
fr"
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['he chairman thanks the member for peaceful conduction of meeting
Signature of All members (Including Chairman)

| Mrs. Privanka Jhavar , Associate Prof.

[
U

. Dr. G.R.Selokar, Professor ( Mechanical), Member WN{

- Mr. Sanjay Kalraiva, Professor (Mechanical Engineering), Member é{;

—

(Mechanical Engineering) Chairman

Laad

¥ £

. Mr. Anil Verma, Assistant Professor (Mechanical Engineering), Member %’_‘
5

. Mr. Dhananjay Yadav , Assistant Professor (Mechanical Engineering), Member g’-

6. Mr. Sachin Baraskar, Assistant Professor fMechanical Engineering), Member ‘%
7. Dr. G. Dixit (External Member)

&. Dr. Nitin Shrivastava (External Member) /gl/
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MEC-701 MECHANICAL VIBRATION AND NOISE ENGINEERING

Unit I

Fundamental Aspects of Vibrations: Vibration, main causes, advantages and disadvantages:
engineering applications of vibration and noise; vector method of representing harmonic motion;
characteristics of vibration, harmonic analysis and beats phenomenon, work done by harmonic
forces on harmonic motion; periodic, non-harmonic functions- Fourier series analysis; evaluation
of coefficients of Fourier series; elements of vibratory system; lumped and distributed parameter
systems.

Undamped Free Vibrations: Derivation of differential equation of motion: the energy method,
the method based on Newton’s sccond law of motion, and Rayleigh’s method. Solution of
differential equation of motion: Natural frequency of vibration. Systems involving angular
oscillations: the compound pendulum.

Unit 11

Damped Free Vibrations: Viscous damping: coefficient of damping; damping ratio;

under damped, over damped and critically damped systems; logarithmic decrement; frequency
of damped free vibration; Coulomb or dry friction damping; frequency, decay rate and
comparison of viscous and Coulomb damping; solid and structural damping; slip or interfacial
damping.

Unit I1I

Harmonically excited Vibration: One degree of freedom- forced harmonic vibration; vector
representation of forces; excitation due to rotating and reciprocating unbalance; vibration
Isolation, force and motion transmissibility; absolute and relative motion of mass (Seismic
Instruments ). Whirling Motion and Critical Speed : Whirling motion and Critical speed :
Definitions and significance .Critical - speed of a vertical. Critical speed of a shaft carrying
multiple discs (without damping ), Secondary critical speed.

Unit IV

Systems With Two Degrees of Freedom : Principal modes of vibration; torsion vibrations;
Forced, Un-damped vibrations with harmonic excitation ; Coordinate coupling; Dynamic
vibration absorber; torsion Vibration Absorber; Pendulum type of dynamic vibration.

Unit V
Noise Engineering -Subjective response of sound: Frequency and sound dependent human
response; the decibel scale; relationship between, sound pressure level (SPL), sound power level
and sound intensity scale; relationship between addition, subtraction and averaging,

Noise: Sources, Isolation and Control: Major sources of noise on road and in industries, noise
due to construction equipments and domestic appliances, industrial noise control, stratggies-
noise control at source (with or without sound enclosures),

References Book :

1- Ambekar A.G.,” Mechanical Vibrations and Noise Engineering; PHI

2- Meirovitch Leonard; Element of Vibration Analysis; TMH

3- Dukikipati RV Srinivas J Text book of Mechanical Vibrations; PHI g Setya Wt (s
4- Kelly SG and kudari SK; Mechanical Vibrations; Schaum Series; TMH@& Meginy <. IVRISEY of Te
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5- Thomson , W.T., Theory of Vibration with Applications , C.B.S Pub & distributors .
Grading System 2013 - 14
6- Singiresu Rao, “Mechanical Vibrations , Pearson Education .

List of Experiments:-

1- To find out effect of load on natural frequency of vibrations of a lever pin supported at one
end carrying adjustable load on a vertical screwed bar and spring supported at some intermediate
point (i) When the dead weight of rods is neglected and (1) when their dead weight is taken into
account .

2- To find out frequency of damped free vibration and rate of decay of vibration-amplitude in
the system.

3- To find out natural frequency and damped free frequency of a torsion pendulum and , hence
to find out cocfficient of damping of the oil ;

4- To observe the phenomenon of whirl in a horizontal light shaft and to determine the critical
speed of the shaft.

5- To observe the mode shapes of a spring-connected, double pendulum and hence to
demonstrate the phenomenon of beats.

6- To demonstrate the principle of tuned Undamped Dynamic Vibration Absorber and to
determine the effect of mass-ratio (of main and auxiliary mass) on the spread of the resulting
natural frequencies ;

7- To take measurements of sound Pressure Level (SPL) and to carry out octave band analysis of
a machine using Noise Level Meter.

Regitrar
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MEC-702 AUTOMOBILE ENGINEERING

Unit-I:

Chassis & Body Engg : Types, Technical details of commercial vehicles, types of chassis, lay
out, types of frames, testing of frames for bending & torsion on unutilized body frame, vehicle
body and their construction, drivers visibility and methods for improvement, safety aspects of
vehicles, vehicle aerodynamics, optimization of body shape, drivers cab design, body materials,
location of engine, front wheel and rear wheel drive, four wheel drive.

Unit-11

Steering System: front axle beam, stub axle, front wheel assembly, principles of types of wheel
alignment, front wheel geometry viz. camber, Kingpin inclination, castor, toe-in and toe out,
condition for true rolling motion, center point steering, directional stability of vehicles, steering
gear, power steering, slip angle, cornering power, over steer & under steer, gyroscopic effect on
steering gears.

Unit-IT1

Transmission System: Function and types of clutches, single plate, multi-plate clutch, roller &
spring clutch, clutch lining and bonding, double declutching, types of gear Boxes, synchroniser,
gear materials, determination of gear ratio for vehicles, gear box performance at different vehicle
speed, automatic transmission, torque converters, fluid coupling, principle of hydrostatic drive,
propeller shaft, constant velocity universal joints, differential gear box, rear axle construction.

Unit-1V

Suspension system : Basic suspension movements, Independent front & rear suspension, shock
absorber, type of springs: leaf spring, coil spring, air spring, torsion bar, location of shackles,
power calculations, resistance to vehicle motion during acceleration and breaking, power &
torque curve, torque & mechanical efficiency at different vehicle speeds, weight transfer, braking
systems, disc theory, mechanical, hydraulic & pneumatic power brake systems, performance,
self-energisation, airbleeding of hydraulic brakes, types of wheels and tyres, tyre specifications,
construction and material properties of tyres & tubes.

Unit-V

Electrical and Control Systems: storage battery, construction and operation of lead acid
battery, testing of battery, principle of operation of starting mechanism, different drive systems,
starter relay switch, regulator electric fuel gauge, fuel pump, horn, wiper, Lighting system, head
light dazzling, signaling devices, battery operated vehicles, choppers. importance of
maintenance, scheduled and unscheduled maintenance, wheel alignment, trouble Shooting
probable causes & remedies of various systems, microprocessor based control system for
automobile, intelligent automobile control systems.

Unit-VI
Emission standards and pollution control: Indian standards for automotive vehicles- Bharat I
and I1, Euro-I and Euro-II norms, fuel quality standards, environmental management systems for
automotive vehicles, catalytic converters, fuel additives, and modern trends in automotive engine
efficiency and emission control.




References Books:

l. Crouse , Automotive Mechanics TMH.

2. Srinivasan S; Automotive engines; TMH

3. Gupta HN; Internal Combustion Engines: PHI:

4. Joseph Heitner, Automotive Mechanics, Principles and Practices, CBS Pub.
5. Kripal Singh, Automotive Engincering Khanna Pub.

6. Newton & Steeds , Automotive Engineering

Emission standards from BIS and Euro | and Euro-I11

List of Experiments

To study the working principles and operation of the chassis,

To study the working principles and operation of the suspension,

To study the working principles and operation of the steering mechanisms,

To study the working principles and operation of the transmission,

To study the working principles and operation of the gear-box,

Differential systems, and electrical systems of various light and heavy automotive
vehicles;

DU A Lo —
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MEC-703 DESIGN OF HEAT EXCHANGERS

Unit I

Introduction: Types of heat exchangers heat transfer laws applied to heat exchangers
convection Coefficients, resistance caused by the walls and by fouling, overall heat transfer
coefficient.

Unit 1

Thermal & hydraulic design of commonly used heat exchangers : LMTD & NTU
Methods, correction factors, Double pipe heat exchangers , shell and tube heat exchangers,
condensers , Evaporators ,Cooling and dehumidifying coils, cooling towers, evaporative
condensers ,design of air washers, desert coolers.

Unit III
TEMA standard: Tubular heat exchangers TEMA standard heat-exchanger nomenclature,

selection criteria for different types of shells and front and rear head ends; geometrical
characteristics of TEMA heat exchangers.

Unit IV
Review of mechanical Design, Materials of Construction, corrosion damage, testing and
inspection.

Unit V
Heat Pipe: Basics & its mathematical model, micro Heat Exchangers , Use of Software in heat

exchanger design.

References Books:

1. Kern D Q, Kraus A D; Extended Surface Heat Transfer; TMH.

2. Kays, Compact Heat Exchangers and London, TMH.

3. Kokac, Heat Exchangers- Thermal Hydraulic fundamentals and design; TMH.
4. Tubular Exchanger Manufacturer Association (TEMA), and other codes

List of Experiments:-

To Study of heat exchangers.

To Study of LMTD & NTU Methods.
To Study of Tubular heat exchangers TEMA standard heat- exchanger nomenclature

To Study of Review of mechanical Design.
To Study of of Software in heat exchanger design.
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MEC 704 (A) INDUSTRIAL ENGINEERING

Unit-I

Introduction to Industrial Engineering - Evolution of modern Concepts in Industrial
Engineering - Functions of Industrial Engineering - Field of application of Industrial Engineering
Product Development and research- Design function - Objectives of design, - Manufacturing vs
purchase- Economic aspects- C-V-P analysis — simple problems.

Unit-11

Plant layout and Material handling- principles of material handling, Types of material
handling equipments, Selection and application. Preventive and break- down maintenance -
Replacement policy-- Methods of replacement analysis-Method of providing for depreciation-
Determination of economic life - Simple problems.

Unit-111

Methods engineering: Analysis of work methods using different types of process chart and flow
diagrams- Critical examinationMicro motion study and therbligs- Principles of motion economy
— Work measurement-Performance rating.-Determination of allowances and standard time. - Job
evaluation and merit rating

Unit-1V

Industrial relations- Psychological attitudes to work and working conditions - fatigue- Methods
of eliminating fatigue- Effect of Communication in Industry-Industrial safety-personal protective
devices-, causes and effects of industrial disputes- Collective bargaining- Trade union - Workers
participation in management.

Unit-V

Production planning and control- Importance of planning - job, batch and mass production-
Introduction and need for a new productproduct life cycle. - Functions of production control -
Routing , Scheduling, dispatching and follow up- Gantt charts. Inventory Control, Inventory
models

Unit-VI

Quality control and Inspection- Destructive and non-destructive testing methods- process
capability- Statistical quality control — causes of variation in quality- control charts for X and R.
Reliabilitycauses of failures- Bath tub curve.-System .TQM, ISO, Six Sigma and Quality circles
(Brief description only).

References Books:

[. B. Kumar, Industrial Engineering Khanna Publishers,2013

2. M Mabhajan, Industrial Engineering & Production Management, Dhanpat Rai, 2005

3. Martand Telsang, Industrial Engineering & Production Management, S. Chand, 2006

{\ LT

™ Sl Umvers:fy of Techniolog)
a% Sclences Sehore (M P)




MEC 704 (B) NANO MANUFACTURING
Unit-1

Introduction to Nano-manufacturing and Nanotechnology, Advantages, disadvantages and
applications of Nanotechnology and Nano-manufacturing, Top-down and Bottom-up techniques,

Unit-11

Self-Assembly, self-assembled monolayer. Characterization Techniques: Scanning Electron
Microscope, Transmission Electron Microscope, Atomic force microscopy (AFM), Scanning
Probe Microscope (SPM),

Unit-111

Scanning Tunneling Microscope (STM), X-ray Diffraction (XRD). Nano-lithography:
Photolithography: UV Photolithography, X-ray Lithography, Electron Beam Lithography,
Particle Beam Lithography’s, Probe lithography’s.

Unit-1V

Micro and Nano machining, Focused lon beam machining. Chemical methods in Nano
manufacturing, Si processing methods: Cleaning /etching, Epitaxy, Molecular-beam epitaxial,
chemical beam epitaxial

Unit-V

Metal-organic CVD (MOCVD), Plasma cnhanced CVD (PECVD), Sol-gel Technique.
Properties and application of Nano Materials: Fullerene Structure, Carbon nano tubes, Nano
Particles, Processing of Nano composites, Micro & Nano Electromechanical Systems (MEMS, &
NEMS).

References Books:

I. Introduction to nanotechnology by Charles P. Poole Jr. & Frank J. Owens Publisher:

John Wiley & Sons (Asia) Pvt. Ltd.

2. Nanotechnology: Introduction to Nanostructuring Technoques by Michael Kohler,

Publisher: John Wiley & Sons (Asia) Pvt. Ltd.

3. Magnetic Microscopy of Nanostructures by H. Hopster & H. P. Oepen, Publisher:Springer

4. Micro-engineering, MEMS and Interfacing: A practical Guide by Danny Banks,

Publisher: Taylor & Francis

5. Nanomaterials Chemistry Recent Developments and New Directions by C. N. R. Rao,
Publisher: John Wiley & Sons (Asia) Pvt. Ltd.
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MEC -704 (C) RELIABILITY ENGINEERING
Unit -1

Reliability: Definition Probability Concept; Addition of Probabilities; Complimentary Events:
Calculation of Reliability, Reliability analysis.

Unit —I1I

Failure Data Analysis: Introduction, Mean Failure Rate, Mean Time to Failure (MTTF), Mean
Time between Failures (MTBF), Graphical Plots, MTTF in terms of Failure Density, MTTF in
Integral Form.

Unit - 111

Conditional Probability : Introduction, Hazard Rate as conditional probability, Principles of
CBM, Pillars of condition monitoring, CBM implementation and benefits, visual monitoring,
vibration monitoring, wear debris monitoring, corrosion monitoring, performance monitoring.

Unit - IV

General Maintenance & Management function : Breakdown, emergency, corrective, predictive,
Objectives and evolution of TPM, Effects and Criticality analysis (FMECA), applications and
benefits, risk evaluation, risk priority.

Unit-V

Maintainability and Availability: Introduction, Maintenance Planning & scheduling,
Maintenance organization, Tools for better maintenance —preventive, shutdown and Scheduled
maintenance.

References Books:

1. Reliability Engineering, L.Balagurusamy, Tata Mc-Graw Hill, New Delhi, 1984.

2. Reliability Based Design, S.Rao, Mc-Graw Hill, 1992.

3. Reliability in Engineering Design, K.C. Kapur and L.R. Lamberson, Wiley Publications.
4. Reliability Engineering, D.J. Smith, 1972, E.W. Publications.

5. Mishra R.C. Reliability and Maintenance Engineering New age International Publisher.

6. Reliability Engineering, L.S. Srinath, Affiliated East-West Press, New Delhi.
7. Reliability Engineering, A.K.Govil, Tata Mc-Graw Hill, New Delhi.
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MEC-705 (A) SIMULATION & PROCESS MODELING.

Unit I:
Introduction to modeling and simulation: Modeling and simulation methodology, system
modeling, concept of simulation; gaming; static, continuous and discrete event simulation.

Unit I1:

Basic concept of probability, generation and characteristics of random variables, continuous and
discrete variables and their distributions; mapping uniform random variables to other variable
distributions; linear, nonlinear and stochastic models

Unit I1I;

Introduction to Queuing Theory: Characteristics of queuing system, Poisson's formula, birth
death system, equilibrium of queuing system, analysis of M/M/1 queues. Introduction to multiple
server Queue models M/M/c Application of queuing theory in manufacturing and computer
system

Unit IV;

System Dynamics modeling: Identification of problem situation, preparation of causal loop
diagrams and flow diagrams, equation writing, level and rate relationship, Simulation of system
dynamics models.

Unit V:

Verification and validation: Design of simulation experiments, validation of experimental
models, testing and analysis. Simulation languages comparison and selection, study of simulation
software - Arena, Pro-model, SIMULA, DYNAMO, STELLA, POWERSIM.

References Books:

. Law AM and Kelton WD; Simulation Modeling and Analysis; TMH

. Gordon G., System simulation, PHI Learningl

. Banks J; Hand book of Simulation; John Wiley.

. Taha H, Operations Research; PHI.

. Hillier FS, Liberman GJ; Introduction to OR; TMH.

. Deo N; System Simulation with Digital Computer; PHI Learning

. Harrell C, Ghosh B, Bowden R; Simulation Using Promodel; MG Hill
. Seila, Ceric and Tadikmalla; Applied Simulation Modeling, Cengage
. Payer T., Introduction to system simulation, McGraw Hill.
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MEC- 705 (B) TRIBOLOGY
Unit -1

TRIBOLOGICAL ASPECTS OF ROLLING MOTION Introduction to trobological systems
and their characteristic features; analysis and assessment of surface; topography; deterministic
and stochastic tribo-models for asperity contacts; techniques of surface examination;
technological properties of surfaces. Quantitative laws of sliding friction, causes of friction,
adhesion theory, laws of rolling friction, measurement of friction

Unit - II

WEAR Introduction, mechanism of wear, types of wear, quantitative laws of wear,
measurement of wear, wears resistance materials

Unit - I

LUBRICANTS Introduction, dry friction, boundary lubrication, hydrodynamic, hydrostatic and
elastohydrodynamic lubrication, functions of lubricants, types and properties, lubricant
additives. Principles, application to rolling contact bearings, cams, Gears

Unit -1V

BEARING DESIGN CONSIDERATION & CHARACTERISTICS Geometry and pressure
equation of journal bearing, hydrostatic bearings, thrust bearings, porous bearings and
hydrodynamic gas bearings. Journal bearings with specialized applications. General
requirements and different types of bearing materials.

Unit-V

SURFACE INTERACTIONS Elastic & Plastic deformation of surfaces. Contact of Solids,
Contact of Ideally Smooth Surfaces. Distribution of Pressure over elastic contact of two
curvilinear bodies. Formulae for calculation of contact area. Physico-Mechanical properties of
surface layers, Characteristics of Surface Geometry. Classes of surface roughness. Contact of
rough surfaces. Interaction of surface peaks. Real and contour area of contact.

REFERENCES Books:
1. Introduction to Tribology of bearings by - B. C. Majumdar., S Chand & Co.
2. Hand Book of Tribology — WHILEY

3. Fundamentals of Fluid film lubrication by — Bernard Hamrock, Mc Graw Hill International
Edition.

4. Tribology in Industries by Sushil. K. Srivastava, S Chand & Publicatio

K (LGS
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MEC - 705 (C) ENERGY CONVERSION SYSTEMS
Unit-1

Introduction: need for energy conservation. Energy conservation in production of heat,
Introduction to different energy conversion systems, site selection criteria of thermal power
plant layout of modern thermal power plant

Unit -11

Details of different components of thermal power plant selection criteria of different
components of thermal power plant ex. Fuel consumption encnomy , firing arrangement and
selection of burners,. Fluidized bed combustion.

Unit-111

Energy conservation in use of heat. Economical design of furnace, water treatment, drying,
conditioning and industrial space heating, boiler accessories etc. Selection of cycles: Combined
cycle, power generation for better energy efficiency management.

Unit-IV

Combined cycle power plant. Energy conservation furnish better management techniques,
improved production design, improved production powers, substituted materials, waste recovery
and recycling. New and renewable energy technologies.

Unit- V

Appropriate energy technology for rural development. Energy conservation in production,
agriculture sector. Instrumentation and control in energy conservation: Economics of
conventional and new and renewable energy technologies. Environmental aspects and case
studies :

References Books:

1.Power plant Engineering Domkundwar

2. Power plant Engineering G.D. Rai

3. Power plant Engineering R.L. Agrawal
4. Energy Technology S. Rao & B.B. Parulka
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MEC-706 (A) - PROJECT MANAGEMENT

Unit 1

Concepts of project management:: Meaning, definition and characteristics of a project, technical
and socio-cultural dimensions; project life cycle phases, project planning and graphic
presentation; work breakdown structure, manageable tasks; size of network: blow down NW:
identity and logic dummy activity; Fulkerson rule for numbering NW; time-scaled NW

Unit-11

NW analysis: PERT network; mean time and variances; probability to complete PERT project in
specified time; CPM network; Event Occurrence Time (EOT); activity start/ finish times:
forward and reverse path calculations, concept and calculation of floats: resource allocation and
critical-chain; overview of MS-project-2000.

Unit-TT1

Project duration and control: Importance and options to accelerate project completion; timecost
tradeoff; fixed variable and total costs; use of floats and cost optimization; project performance
measures; project monitoring info and reports; project control process; Gant chart and control
chart; cost-schedule S-graph; planned cost of work schedule (PV),

Unit-IV

Project organization, culture and leadership: projects within functional organization; dedicated
project/ task-force teams; staff, matrix and network organization; choosing appropriate project
organization; Organization culture; ten characteristics; cultural dimensions supportive to
projects; social network and management by wandering around (MBWA): different traits of a
manager and leader; managing project teams; five stage team development model;

Unit-1V

Strategic planning and project appraisal: Capital allocation key criteria; Porters competitive
strategy modcl; BCG matrix; Strategic Position Action Evaluation (SPACE): time value of
money; cash flows; payback period; IRR: cost of capital; NPV; social cost benefit analysis;
UNIDO approach; project risks and financing.

References Books:

1. Prasana Chandra: Projects: planning Implementation control; TMH.

2. Gray Clifford F And Larson EW; Project The managerial Process; TMH

3. Panneerselven and Serthil kumar; Project management, PHI

4. Burke ; Project Management-Planning and control technics; Wiley India

5. Kamaraju R; Essentials of Project Management; PHI Learning

6. Jack R. Meredith, Project Management: a managerial approach, Wiley.

7. Choudhary ;Project Management; TMH

Registrar
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MEC-706 (B) — FLEXIBLE MANUFACTURING SYSTEMS
Unit-I

Review of Computer Aided Design and Drafting (CADD): The design processes, advantages and
applications of CAD, computer hardware system, computer programming languages, model
storage and data structure, CADD software packages — AutoCAD, orthographic projections.
CAD/CAM Interface and Product Design: Rationale for CAD/CAM,

Unit-I1

Computer Aided Manufacturing, Elements of CAM Systems, NC in CAM, Product Design and
Development. Integrated Manufacturing Systems: (FMS) (CIMS): Components of FMS,
components of CIMS, applications. Hardware and software pertaining to FMS installations.

Unit-TT1

Machine Tool Control: Elements of the NC Systems, Types of Control Systems, NC Part
Programming, Computer Aided Part Programming, Machining Centers. Manufacturing Systems
and Automation:

Unit-1V

Trends in Manufacturing Systems, system Defined, Classification of Manufacturing Systems,
Leveling and balancing the manufacturing Systems, Robotics and Automated Guided Vehicles:
Definition Robotics, Terminology, Types of Robots, basic robot motion and their control, robot
programming,

Unit-V

Automated Guided Vehicles. Typical applications in manufacturing like in welding, assembly,
material handling, spray painting etc., Group Technology (G T): Part families, parts
classification, machine group/cell, CAD/CAM and GT, applications. Flexible Manufacturing
Systems and Computer

References Books:-

1. Computer Aided Manufacturing Rao P N Tewari N K and Kundra
2. Introduction to Robotics — A System Approach Rehg J A

3. CAD/CAM Handbook Tercholz E

4. Robotics: An Introduction Malcolm D R Jr




MEC-706 ( C)TECHNOLOGY ENTREPRENEURSHIP

Unit-I

The Entreprencurial Perspective Introduction to entrepreneurship, need and importance of

entreprencurship, charms ot becoming entrepreneur, evolution of entrepreneurship, characteristics of an
entrepreneur, barriers of entrepreneurship, achievement motivation to become entrepreneur, creativity &
innovation, decision making and other behavioral aspects of entrepreneurship,

Unit-11
Opportunity Recognition and Planning to establish SSI Opportunity identification process, opportunity
evaluation process, market research, market survey, Identification of relevant resources, Steps in
establishing an enterprise / industry, procedure and formalities to establish a SSI or business enterprise,
Incentives and benefits available to SSI units and new entrepreneurs,

Unit-111
Information about various support agencies. Formulation of Business Plan Preparation of market survey
report, techno economic feasibility assessment, preparation of preliminary and detailed business plan.

Unit-IV
Marketing Management Marketing and sales management, demand forecasting, advertising, product mix,
characteristics of a good sales person, Govt support in marketing, Financial Management of small scale
industries Sources of finance, Debt financing, Venture capital sources,

Unit-V
Lease finance, Banking policies & incentives available to entreprencurs, Loanstypes and benefits, Book
keeping and accountancy, working capital management, various financial ratios, Costing, Break-Even-
Analysis

References:-

I. Managing innovation and entrepreneurship in technology-based firms Martin, Michael J.C

2. Technological entrepreneurism: enterprise formation, financing and growth Cardullo, Mario W.

3. Growing new ventures, creating new jobs Rice, Mark P

4. Entrepreneurship development programme in India and its relevance to developing countries Patel,
V.G.




MEC-707 Industrial Training —1I1

Duration:- 2 weeks after the VI semester in the summer break, Assessment in VII semester.
Students must observe following to enrich their learning during industrial training:

- Industrial environment and work culture.

- Organizational structure and inter personal communication.

- Machines/ equipment/ instruments - their working and specifications.
- Product development procedures and phases.

- Project planning, monitoring and control.
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MEC-801 MACHINE DESIGN

Unit I Design of Belt, Rope and Chain Drives: Methods of power transmission, selection and design of
flat belt and pulley; Selection of V-belts and sleave design: Design of chain drives, roller chain and its
selection; Rope drives, design of rope drives, hoist ropes.

Unit I Spur and Helical Gears: Force analysis of gear tooth, modes of failure, beam strength, Lewis
equation, form factor, formative gear and virtual number of teeth; Gear materials; Surface strength and wear
of teeth; strength against wear; Design of straight tooth spur and Helical Gears.

Bevel Gears: Application of bevel, formative gear and virtual number of teeth; Force analysis; Lewis
equation for bevel gears; Strength against wear; Design of bevel gear.

Unit III Design of I.C. Engine Components: General design considerations in I C engines; design of
cylinder; design of piston and piston-rings; design of connecting rod; design of crankshaft.

Unit IV Design of Miscellaneous Components: design of Flanged coupling; Rigid coupling, Design of
Pressure vessels subjects to internal pressure, external pressure, design of penetration, design of flanges,
cone cylinder junctions ,Materials, Fabrication.

Unit V Optimization: Basic concept of optimization, classification of optimization, optimization
techniques, engineering applications of optimization. Classical optimization techniques: unconstrained
optimization single-variable optimization, multivariable optimization, solution by direct search method,
solution by Lagrange-multipliers method.

Note: PSG Design data book and/ or Mahadevan and Reddy’s Mechanical design data book are to be
provided/ permitted in exam hall (duly verified by authority).

References Books:

1. Shigley J.E.; Machine Design; TMH

2. BhandariVB; Design of Machine Elments; TMH

3.Sharma CS and Purohit K; Design of Machine Elements; PHI Learning.

4.Hall and Somani; Machine Design; Schaum Series; TMH

5.Wentzell TH; Machine Design; Cegage Learning

6.Sharma & Agrawal; Machine Design; Katson Rf;'ég__,.-_; Zir

™ &n Sei '.miVEFSii‘;' of Techn,

List of Experiment : & Nedicat Scie
1. To design and sketch of flat belt and pulley
2. To design a connecting rod
3. To design center crankshaft
4. To design of a flanged coupling
5. To design helical gear

oS Sehore (M
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MEC-802 REFRIGERATION & AIR CONDITIONING

Unit-1 Introduction: Principles and methods of refrigeration, freezing; mixture cooling by gas reversible
expansion, throttling, evaporation, Joule Thomson effect and reverse Carnot cycle: unit of refrigeration,
coefficient of performance, vortex tube & thermoelectric refrigeration, adiabatic demagnetization; air
refrigeration cycles- Joule’s cycle Boot-strap cycle, reduced ambient cycle and regenerative cooling cycles.

Unit-II Vapour compression system: Vapor compression cycle, p-h and t-s diagrams, deviations from
theoretical cycle, sub-cooling and super heating, effects of condenser and evaporator pressure on cop; multi-
pressure system: removal of flash gas, multiple expansion & compression with flash inter cooling; low
temperature refrigeration: production of low temperatures, cascade system, dry ice, production of dry ice, air
liquefaction system,.

Unit-I11 (a) Vapour absorption system: Theoretical and practical systems such as aqua- ammonia, electrolux
& other systems; (b) Steam jet refrigeration: Principles and working, simple cycle of operation, description
and working of simple system, (c) refrigerants: nomenclature & classification, desirable properties, common
refrigeration, comparative study, leak detection methods, environment friendly refrigerants and refrigerant
mixtures, brine and its properties

Unit-1V Psychrometric: Calculation of psychrometric propertics of air by table and charts; psychrometric
processes: sensible heating and cooling, evaporative cooling, cooling and dehumidification, heating and
humidification, mixing of air stream, sensible heat factor; principle of air conditioning, requirements of
comfort air conditioning, ventilation standards, infiltrated air load, fresh air load human comfort, effective
temperature & chart, heat production & regulation of human body,

Unit-V Air conditioning loads: calculation of summer & winter air conditioning load, bypass factor of coil,
calculation of supply air rate & its condition, room sensible heat factor, grand sensible heat factor, effective
sensible heat factor, dehumidified air quantity. Problems on cooling load calculation. Air distribution and
ventilation systems

References Books:

1. Arora CP; Refrigeration and Air Conditioning; TMH

2. Sapali SN; Refrigeration and Air Conditioning; PHI
3.Ananthanarayan; Basic Refrigeration and Air conditioning; TMH

4 Manohar Prasad; Refrigeration and Air Conditioning; New Age Pub
S.Ameen; Refrigeration and Air Conditioning; PHI

List of Experiments:-

|.General Study of vapor compression refrigeration system.
2.General Study of Ice Plant
3.General Study and working of cold st Reci.crar

4.General Study One tone Thermax refrigeration unit. Se Satya S University of T: olog
echn Y

5.General Study of Water cooler & Medical Sdiences Sefore (M P)

6.General Study of Psychrometers (Absorption type)

7.General Study of window Air Conditioner.

8.General Study and working of Vapor compression Air conditioning Test rig.
9.Experimentation on Cold Storage of Calculate COP & Heat Loss.
10.Experimentation on Vapor compression Air Conditioning test rig. s




MEC-803 (A) COMPUTER AIDED MANUFACTURING

Unit I Introduction C. N.C. System : Definition, applications, Historical background Role of Computers in
Manufacturing. Computer Numerical control in CAM: Definition, basic components of CAM system,
Procedure, Co-ordinate system, motion control systems, Advantages of CNC system;

Unit II Introduction of CNC Machine tools, Application of CNC systems, Economics of CNC machining
centers, Part Programming : CNC part programming : manual part programming,

Unit IIT Introduction computer aided part programming Robot Technology: Introduction, Industrial Robots,
Robot physical Configuration, Basic Robot motions, Technical features, such as work volume, precision of
movement speed 0 movement, weight carrying capacity, type of drive systems, Programming of the robot,
Introduction to robot languages, End erectors, work cell control and interlocks, Robotic sensors, Robot
applications & economics, Intelligent robots, interfacing of a vision system with a Robot,

Unit IV Introduction Definition and broad characteristics of Flexible Manufacturing Cells, , Group
technology Systems FMS hardware CNC machines tools, robots, AGVs, ASRs, Inspection and Cleaning
stations - Control aspects of FMS-DNC of machine tools, cutting tools, Types of Flexibility in FMS, Flexible
and Dynamic Manufacturing Systems, Computer Aided Inspection:

Unit V Introduction Principles and interfacing, software metrology. Applications of Lasers in precision
measurements - Laser interferometer, speckle measurements, laser scanners. Coordinate Measuring Machine -
Types of CMM - Probes used - Applications - Non contact CMM using Electro optical sensors for dimensional
metrology - Non contact sensors for surface finish measurements. Image processing and its application in
inspection.

ReferencesBooks:-

I. Automation, Production Systems and Computer Integrated Manufacturing M.P.Grover,
2. Principal of Computer integrated manufacturing S.KantVajpayee.
3. Numerical control and computer aided manufacturing Kundra, Rao & Tiwari

" Registrar
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MEC- 803(B) QUALITY MANAGEMENT & CONTROL

UNIT-I

ITRODUCTION: Basic concepts, definitions and history of quality control. Quality function and concept of
quality cycle. Quality policy and objectives. Economics of quality and measurement of the cost of quality.
Quality considerations in design. Process control: Machine and process capability analysis .Use of control
charts and process engineering techniques for implementing the quality plan. Acceptance Sampling: single,
double and multiple sampling, lot quality protection, features and types of acceptance sampling tables.
UNIT-I1

MANAGEMENTDURATION AND CONTROL: Importance and options to accelerate project
completion; timecost tradeoff; fixed variable and total costs; use of floats and cost optimization: project
performance measures; project monitoring info and reports; project control process; Gant chart and control
chart cost-schedule S-graph; planned cost of work schedule (PV), budgeted/ earned cost of work (EV) and
actual cost of work completed (AC).

UNIT-III
QUALITY ORGANIZATION, CULTURE AND LEADERSHIP: projects within functional organization;
dedicated project/ task-force teams; staff, matrix and network organization;; Organization culture; ten
characteristics; cultural dimensions supportive to projects; social network and management by wandering
around (MBWA);; five stage team development model; shared vision; conflicts; rewards; rejuvenating project
teams; project stakeholders; concept of project partnering.
UNIT-IV

STRATEGIC PLANNING AND PROJECT APPRAISAL: Capital allocation key criteria; Porters
competitive strategy model; BCG matrix; Strategic Position Action Evaluation (SPACE): time value of
money; cash flows; payback period; IRR: cost of capital; NPV; social cost benefit analysis; UNIDO approach;
project risks and financing.

UNIT-V

DEFECT DIAGNOSIS AND PREVENTION : Basic causes of failure, curve/control of failure. MTBF.
Maintainability, Condition monitoring and dignostic techniques. different traits of a manager and leader;
managing project teams, choosing appropriate project organization.

References Books:

1. Prasana Chandra: Projects: planning Implementation control; TMH.

2. Gray Clifford F And Larson EW; Project The managerial Process; TMH

3. Panneerselven and Serthil kumar; Project management, PHI

4. Burke ; Project Management-Planning and control technics; Wiley India

5. Kamaraju R; Essentials of Project Management; PHI Learn

./. /
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MEC-803( C) SOLAR ENERGY UTILISATION
UNIT-I

Energy resources and their utilization: Indian and global energy sources, Energy exploited, Energy planning,
Energy Parameters (energy intensity, energy-GDP elasticity), Introduction to various sources of energy, Solar
thermal, Photovoltaic, Water power, Wind energy, Biomass, Occan thermal, Tidal and wave encrgy,
Geothermal energy, Hydrogen energy systems, Fuel cells, Decentralized and dispersed generation.

UNIT-I11

Solar radiations: Extra terrestrial radiation, Spectral distribution, Solar constant, Solar radiations on earth,
Measurement of solar radiations, Solar radiation geometry, Flux on a plane surface, Latitude, Declination
angle, Surface azimuth angle, Hour angle, Zenith angle, Solar altitude angle expression for angle between
incident beam and the normal to a plane surface (no derivation), Local apparent time, Apparent motion of sun,
Day length, Solar radiation data for India.

UNIT-111

Solar energy: Radiation, flat plate and concentrating collectors, fluid flow and heat transfer analysis,
estimation of solar radiation, Active systems, solar pond, passive space conditioning, power generation,
photovoltaic’s. Principles and applications of wave energy, tidal energy, biomass energy, OTEC and
Geothermal energy. MHD Engineering. Fuel Cells. Wind Energy potentials.

UNIT-1V

Solar Photovoltaic: Principle of photovoltaic conversion of solar energy, types of solar cells and fabrication.
Photovoltaic applications: battery charger, domestic lighting, street lighting, water pumping, power generation
schemes.

UNIT-V

Other Non- Conventional energy sources: Geothermal energy — Introduction, Types of geothermal resources,
Methods of Harnessing. Energy from oceans — wave energy, energy conversion devices, tidal energy- Types
of tidal power plants, ocean thermal energy — Introduction, open & closed systems.

References Books:

1. Solar Energy — S.P.Sukhatme, Tata mcgraw hill co.

2. Power Plant Engineering — P.K Nag, Tata megraw hill publishing co.

3. Kothari, Singal & Rajan; Renewable Energy Sources and Emerging Technologies, PHI Learn

4. Solar Energy Fundamentals Design, Modelling and Applications by G.N. Tiwari, Nwrosh.

5. Bansal Keemann, Meliss," Renewable energy sources and conversion technology", Tata Mc Graw




MEC-804 (A) - TOOLS DESIGN AND MACHINE TOOLS

Unit I Basic Features and Kinematics of Machine Tools: Features of basic machine tools; construction and
operation, types of machine tools, machine tools motions, transmission-rotation in to rotation, rotation in to
translation, kinematic-structures of machine tools: elementary, complex and compound structure, kinematic-
features of gear shapers and gear hobbing machine.

Unit IT Regulation of Speed: Design of gear boxes- need for variation of speed, selection of speed range,
laws of stepped regulation, standardization of speeds, speed diagram, analysis of productivity loss, kinematic
advantage of GP, structural diagrams, ray diagram and speed chart. Gear Drives: Belt and cone pulley, slip
gear type, north gear drive, draw key gear drive, clutch type, mechanical step less drives, electrical drives:
hydraulic drive.

Unit I Design of Metal working Tools: Design of press working tools, shearing, piercing, blanking, dies,
compound die design principles for forging dies, bending, forming drawing dies, tooling for forging - design
principles for forging dies, drop forging, upset forging, design principles and practice for rolling, roll press
design.

Unit IV Design of Jigs and Fixtures: Principles of location, locating method and devices, principles of
clamping, clamping devices, drilling jigs, types, drill bushes, fixture and economics, types of fixture,
milling, grinding, broaching, assembly fixturés indexing jig and fixtures, indexing devices.

Unit V Design of Gauges and Inspection Features: Design of gauges for tolerance for dimensions and form
inspection; dies and mould design for Ppastics & rubber parts: compression molding, transfer molding, blow
molding.

References Books:

1. Mehta N.K.; Machine Tool Design and Numerical Control; TMH

2. Sen G.C, Bhattacharya A; Principles of Machine Tools; New Central Book Agency.
3.Donaldson; Tool Design T.M.H.

4.Jain KC and Chitale AK; Text Book Of Production Engineering; PHI Learning
5.Junegja, Sckhon and Seth; Fundamentals of Metal Cutting and Machine Tools; New Age.
6.Krar SF, Gill AR, Smid P; Technology of Machine Tools;TMH




MEC-804(B) WIND ENERGY TECHNOLOGY

Unit-I Historical perspective, latest developments, state of art of wind energy technology, turbine rating, cost
of energy, wind power plant cconomics, installation and operation costs, decommissioning, national scenario
and worldwide developments, present status and future trends.

Unit -Il Nature of atmospheric winds; wind resource characteristics and assessment; anemometry; wind
statistics; speed frequency distribution, effect of height, wind rose, Weibull distribution, atmospheric
turbulence, gust wind speed, effect of topography. Acrodynamics of air of oil; lift; drag; stall; effect of
Reynold's number; actuator disc; momentum theory and Betz coefficient; design of wind turbine blade:

Unit -IIT  design characteristics, multiple stream tube theory, vortex wake structure: tip losses; rotational
sampling, wind turbine design programs, aerodynamic loads, tower shadow, wind shear, blade coning,
gyroscopic, transient Acrodynamic damping and stability, teetering motion, stiff and soft towers.

Unit- IV Power train dynamics, design standards. Innovative designs and recent advances in wind energy
conversion systems. Pitch control, yaw control, aerodynamic braking, teeter mechanism. Wind turbine
dynamics with DC and AC generators: induction and synchronous generators, permanent magnet generator,

Unit -V Wind farm electrical design, Planning of wind farms, special application for developing countries,
maintenance and operation, wind farm management, site selection. Environmental assessment; noise emission.
visual impact, avian mortality, telecommunication interference etc. Instrumentation, data loggers, remote
monitoring and control. Remote sensing applications like SODAR, LIDAR, SAR etc.

Reference Books :

1. Ahmed Siraj (2016). WIND ENERGY: Theory and Practice, 3/e PHI, Eastern Economy Edition ISBN 978-
81-203-5163-9 New Delhi.

2. Thomas Ackermann (2012). Wind Power in Power Systems, 2/¢ Wiley Publications, ISBN 978-0-470-
97416-2 Germany




MEC-804(C) TOTAL QUALITY MANAGEMENT

Unit-I Introduction to TQM, Importance of TQM in manufacturing and service industry, Basic approach of
TQM, Concept of Quality Circle, Tools and system for quality management Just in time(JIT) production
system, quality production through JIT and Kanban,

Unit-IT Focus on total customer satisfaction Development of process Failure Mode & Effect Analysis (FMEA),
Falt Tree analysis (FTA) Implementation and need for ISO 9000- ISO 9000-2000 Quality System — Elements,
Documentation, Quality auditing- QS 9000 Quality system Strategic Quality Planning Case studies of TQM
STATISTICAL QUALITY CONTROL (SQC)

Unit-TIT STATISTICAL QUALITY CONTROL (SQC) Introduction to Quality Control, Fundamentals of
statistical concepts and techniques in quality control and improvement, graphical methods and data
representation. Statistical process control using control charts, Control charts for variables and attributes,
Process capability analysis. Acceptance sampling plans for attributes and variables,

Unit-IV Operating characteristic curves, A & L system for Lot by Lot acceptance sampling, Sampling plans,
MILSTDA411, Dodge -Romig sampling plans, LTPD, AOQL. Chain sampling, Continuous sampling, Skip lot,

Unit-V Economic design of sampling plans. Life testing, Life cycle curve and probability distributions in
modelling reliability, system reliability. Experimental Design and Taguchi Methods, Factorial designs, Signal
to noise ratio, Taguchi definition of Quality

References Books:-

I. Statistical quality control Doulas C. Montgomery,

2. Statistical quality control by Grant Leaven worth

3. Quality planning and analysis J.Juran

4. Dale H Bersterfilled Total Quality Management Pearson Education Asia

5. James R Evan and William M Lindsya The management and Control of Quality
6 Oaland 1.S. tqm Text with Cases Butterworth Heinemann Ltd Oxfod

7
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MEC -805 (A) INDUSTRIAL ORGANISATION & MANAGEMENT

Unit-I Industrial Evolution in India: Downfall of early industries, evolution of modern industry, effects of
partition, industrial policy and progress after independence. Forms of Industrial Organization: Single
Proprietorship, Partnership, Joint Stock companies., Cooperatives and State Enterprises.

Unit-Il Growth of Industry and Management: Meaning of industrial management, functions and tools of
management, growth of management concepts. Principles of Management: Management, different functions of
management: Planning, organizing, coordination and control., Structure of an industrial organization.,

Unit-IIT Functions of different departments. Relationship between individual departments. Human and
Industrial Relations, Human relations and performance in organization. Understand self and others for effective
behavior, Behaviour modification techniques, Industrial relations and disputes, Relations with subordinates,
peers and superiors, Characteristics of group behaviour and trade unionism.

Unit-IV  Professional Ethics: Concept of ethics, Concept of professionalism, Need for professional ethics.
Code of professional ethics, Typical problems of professional engineers, Professional bodies and their role..
Motivation: Factors determining motivation, Characteristics of motivation, Methods for improving motivation,
Incentives, pay, promotion, rewards, Job satisfaction and job enrichment.

Unit-V Leadership: Need for leadership, Functions of a leader, Factors for accomplishing effective leadership,
Manager as a leader. Human Resource Development: Introduction, Staff development and career development,
Training strategies and methods. Accidents and Safety: Classification of accidents; according to nature of
injuries i.e. fatal, temporary; according to event and according to place

. References Books:-

I.Industrial Organization Pepall L., Richards D., and Norman G.
2. The Theory of Industrial Organization. Tirole. J.
3. Industrial Enginecring and Management TR Banga.
4. Industrial Engineering and Management OP Khanna,
5. Industrial Management VK Sharma, OP Harkut.

Registrar
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MEC-805(B) COMPOSITE MATERIALS

Unit-1 Introduction, definition and classification of composite materials, Types of reinforcements, Types of
Matrix, Interface, Wettability, Polymer and Metal matrix composites: Types, lamina, laminate, orthotropy
anisotropy in composites, Processing of Composites:

3

Unit-IT Primary and Secondary Manufacturing- Lay-up, Autoclave Molding, Filament Winding, Pultrusion,
Compression Molding, RTM and RIM, Interface and Applications. Introduction of ceramic matrix composites
Nano-composites. Micromechanics of composites, Density of composites,

5

Unit-III Predication of elastic constants, strength and stiffness, Load transfer in fiber and particulate
reinforced composites, Macromechanics of composites, Elastic constants of an isotropic material and a lamina,

Unit-IV  Analysis of laminated composites, Constitutive classical laminate theory, Stress and strain in
laminate composites, Tensile and compressive strength of unidirectional fiber composites,

Unit-V Introduction to fracture mechanics, failure mechanics and crack propagation in composites, Design
consideration for composite materials, Performance ot composite under fatigue and impact loading.

References Books :-

1. Composite Materials: Science and Engineering Krishnan K. Chawla

2. Mechanics of Composite Materials Autar K. Kaw

3. Composite Materials S. C. Sharma.

4. Composite Manufacturing: Materials, Product & Process Engineering, Sanjay K. Mazumdar

Registrar
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MEC-805( C) COMPUTATIONAL FLUID DYNAMICS

Unit-I Introduction: Mathematical Background: Classification of differential equations, representative
differential equations for heat transfer and fluid flow; Boundary and initial condition: Integral forms. Survey of
Numerical Methods Used in Heat Transfer and Fluid Mechanics

Unit-Il Finite Difference Methods Basic concepts, Direct approximation approach, Taylor series, Control
Volume approach, Truncation error, Discretization and round off errors; convergence, numerical stability,
Solution of simultancous equations, Transient diffusion. Finite Element Methods: Steps for FEM solution,
Fundamentals, Assembly, Steady Diffusion, Transient Diffusion Finite Volume Methods: Problem formulation
for one-dimensional convection diffusion equations.

Unit- TIT Simulation of Transport Process Conduction Heat Transfer: Steady and unsteady state one & two
dimensional problems. Explicit, Implicit and Crank-Nicolson scheme, ADI and ADE methods. Convection
Heat Transfer: Boundary Layer Flows, Similarity solutions, Derived Variables, Patankar/Spalding Methods for
two-dimensional flows.

Unit- IV Elliptic Solutions: Control Volume formulation. Energy and other scalar equations, Momentum
equations, Segregated Solution method; SIMPLE & SIMPLER schemes, Stream Function — Vorticity

Unit-V Transport method. Turbulence: Examples of turbulent flows, Stress relations, Reynolds stresses,
turbulence model computations, Analogy between Heat Transfer and Momentum, Linearization of source

terms.
References Books:-

1.Computational Fluid Dynamics™ by Anderson J D

2.Numerical Computation of Internal and External Flows™ by Hirsch C

3. Computational Fluid Dynamics and Heat Transfer” by Tenehill J C and Pletcher R H

4. An Introduction to Computational Fluid Dynamics: The Finite Volume Method” by H Versteeg
5. Computational Fluid Dynamics™ by Tapan Sen Gupta

Registrar
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MEC - 806 Industrial Training Project - I1

Objectives of the course Industrial Training Project - I1

To provide students with a comprehensive experience for applying the knowledge gained so far by
studying various courses. To develop an inquiring aptitude and build confidence among students
by working on solutions of small industrial problems. To give students an opportunity to do
something creative and to assimilate real life work situation in institution. To adapt students for
latest development and to handle independently new situations. To develop good expressions
power and presentation abilities in students.

The focus of the Major Project is on preparing a working system or some design or
understanding of a complex system using system analysis tools and submit it the same in the
form of a write up i.e. detail project report. The student should select some real life problems for
their project and maintain proper documentation of different stages of project such as need
analysis market analysis, concept evaluation, requirement specification, objectives, work plan,
analysis, design, implementation and test plan. Each student is required to prepare a project
report and present the same at the final examination with a demonstration of the working system
(if any)

Working schedule The faculty and student should work according to following schedule:

Each student undertakes substantial and individual project in an approved area of the subject
and supervised by a member of staff. The student must submit outline and action plan for the
project execution (time schedule) and the same be approved by the concerned faculty.

Action plan for Major Project work and its evaluation scheme #(Suggestive)

Task/Process Week Evaluation Marks For Term
Workf

Orientation of students by HOD/Project [* - -

Guide

Literature survey and resource collection o - -

Selection and finalization of topic before a e Seminar-I 10

committee™

Detailing and preparation of Project 4th to 5th - 10

(Modeling, Analysis and Design of Project

Work

Development stage

Testing, improvements, quality control of 6th to 10th - 23

Project B ke

Acceptance testing 122 - 10
//y R ;( Lirar
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Report Writing 13thto 15th | - 15

Presentation before a committee 16th - Seminar-I1 30
(including user manual, if any)

* Committee comprises of HOD, all project supervisions including external guide
from industry (if any)
# The above marking scheme is suggestive, it can be changed to alternative scheme

depending on the type of project, but the alternative scheme should be prepared in advance
while finalizing the topic of project before a committee and explained to the concerned

student as well.

NOTE: Atevery stage of action plan, students must submit a write up to the concerned guide.

Reg.rar
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MEC — 807 General Proficiency

Objective of GD and seminar- is to improve the MASSCOMMUNICATION and
CONVINCING / under standing skills of students and it is to give student
anopportunityto exercise their rights to expressthemselves.

Evaluation will be done by assigned faculty base don group discussion and power point

presentation.
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Name of Faculty: School of Engineering

Minutes of Board of Studies Committee Meeting held on Dated 11/06/2018

The Board of Studies Committee Meeting was held in the Board Room at 2:30 PM. on
11/06/2018. Following members were present.

I. Dr. G.R.5elokar, Professor (Mechanical). Chairman

2. Dr. Sanjay Rathore, Professor (Physics), Member

3. Mr. Vijay Prakash Singh, Associate Pi‘ui'css.(.n' (Electronics and Communication). Member
4. Dr. Ajay Swarup Associate Professor (Civil Engineering), Member

- Mr. Sanjay Kalraiya, Associate Professor (Mechanical Engineering). Member

n

6. Dr. Prabodh Khampariya, Associate Professor (Electrical and Electronics Engineering), Member
7. Mr. Kailash patidar , Assistant Professor (Computer Science and Engineering), Member

8. Ms. Alka Thakur. Associate Professor (Electrical Engineering). Member

9. Mr. Anil Verma, Assistant Professor (Mechanical Engineering), Member

10. Mr. Manoj Kumar Gandwane. Assistant Professor (Chemical Engineering), Member

[1. Mr. Prashant Singh, Assistant Professor (Aeronautical Engineering). Member

[2. Mr. Devendra Patle, Assistant Professor (Electronics and Communication), Member

All the member elected Dr. G.R.Selokar chairman for today’s Board of Studies Meeting The
Chairman welcomed the members of all department of SOE and appreciated the efforts put up by
the faculty for progress of the departmental activitics. The following Agenda points were

discussed.

Agenda: - Preparation of Syllabus and Scheme for BE First Year. As Per AICTE Norms

& Redistray
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Discussion:

Committec member discussed the first (I) and second (I1) Semester scheme and syllabus. It is
decided that first year scheme should be applicable in group manner that is I Semester for Group
A (July to December) and [I Semester for Group B (July to December) student similarly for
January to June session that is 1 nd Semester for group A and first Semester for group B

Scheme and syllabus was put up before the committee members as per guidelines of ALCTE, It
was discussed in detail and some modification was suggested. So as to finalized the scheme

Resolution:

It is unanimously resolved that scheme and syllabus prepared on the guideline of AICTE New
Delhi may be applicable w.e.f2018-2019

The Chairman thanks to the members for peaceful conduction of meeting.

Signature of All members (Including Chairman)

flJ_”/\rL
I. Dr. G.R.>5c¢lokar, Professor (Mechanical), Chairman E‘.ﬂ =

-

—

. Dr. Sanj.. . Rathore, Professor (Physics), Member =

—_—

2

3. Mr. Vijay Prakash Singh, Associate Professor (Electronics and Communication). Member —~

4. Dr. Ajay Swarup Associate Professor (Civil Engineering), Member l}‘}

n

. Mr. Sanjay Kalraiya, Associate Professor (Mechanical Engineering), Member S
6. Dr. Prabodh Khampariya, Associate Professor (Electrical and Electronics Engineering), Memberg

7. Mr. Kailush patidar , Assistant Professor (Computer Science and Engineering), Member ey

oo

- Ms. Alka Thakur, Associate Professor (Electrical Engineering). Member

9. Mr. Anil Verma. Assistant Professor (Mechanical Engineering). Member @' '

10. Mr. Maiioj Kumar Gandwane, Assistant Professor (Chemical Engineering), Member @’/
: ' \.\./

L 1. Mr. Prashant Singh, Assistant Professor (Aeronautical Engineering). Member \

12. Mr. Devendra Patle. Assistant Professor (Electronics and Communication), Member W

Chairman
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I Semester ( Mechanical Engineering)

Maximum Marks Theory Slot

Subject Code Subject Name

No,

| BEBSC-101 Mathematics-1
2 BEBSC- 202 Engineering Physics
3 BEESC-203 Busic Computer

Engineering
¢ Mechanical
Engineering

4 BEESC-204

5 BEESC-205 Basic € i il Engineering &
Mechanics

6 BEHSMC-206 Language Lab
7 BELC-107 Self’ Study / GD Seminar

Tatal

h:: Mid Assign-
Exam, Tests ments/Cuiz

= 30 10

60 0 10

o) 30 0

6i) 30 10

60 30 0

Jon 150 50

Maximum Marks (Practical Periods/ hour/
Slot) week
Practical Total sty
Record Marks Credits
{Assignment/ L T r
Quiz /
Presentation
=== s | ]
= - 100 3 - 3
—
30 20 150 2 1 2 4
30 20 150 3 - ! 2 q
30 20 150 2 - 2 3
30 20 150 E) - 2 4
30 10 40 I - - ' 2 I
10 ’ 10 ‘ I I 2 |
150 o 750 13 | 12 20




Semester- |

3L:0T:0P 3Hrs/Week

3 credits

[ BEBSC-101 | Mathematics-I

Course Preamble:

This course will also introduce fundamentals of mathematical functions, derivatives and aspects of calculus to
students. This course deep understanding of matrix, differential equations, Sequences and series, Vector Space
as well as a strong sense of how useful the subject can be in other disciplines of learning.

Course Outcome:-

Course work is designed to provide students the opportunity to learn key concepts of mathematical functions,
key concepts of matrix . Vector Spaces as well as fundamentals and applications of integral calculus.

Unit-I

Calculus-Rolle’s theorem, Mean Value theorems, Expansion of functions by Mec. Laurin’s and Taylor’s
for one variable: Taylor’s theorem for function of two variables, Partial Differentiation, Maxima &

Minima (two variables), Method of Lagrange’s Multipliers.

(9 hours)

Unit-11

Integral-Definite Integral as a limit of a sum and Its application -in summation of series; Beta and Gamma
functions and their properties: Applications of definite integrals to evaluate surface areas, Multiple Integral,
Change the order of the integration, Applications of multiple integral for calculating area and volumes of the

curves.
(9 hours)

Unit-II1

Sequences and series-Convergence of sequence and series, tests for convergence; Power series,
Taylor's series, series for exponential, trigonometric and logarithm functions; Fourier series: Half range
sine and cosine series, Parseval’s theorem.

(10 hours)

Unit-1V

iy el A . . SR Tget Oy .
Vector Spmela- Vector Sdee,VECIOI. Sl:lb Space, Lmeg &@Qmmataﬁf}g&?‘?’éﬁéﬁ, Linearly
Dependent, Linearly Independent, Basis of a Vector Space, LirfearePeahdf5 ations.

Unit-V M t/{}/







Matrices-Rank of a Matrix, Solution of Simultaneous Linear Equations by Elementary
Transformation. Consistency of Equation, Eigen Values and Eigen Vectors, Diagonalization of Matrices,
Cayley-Hamilton theorem and its applications to find inverse.

(10 hours)

References:-

NSO Yv AW —

G.B. Thomas and R .. Finney, Calculus and Analytic geometry, 9th Edition,Pearson, Reprint, 2002.
Erwin kreyszig, Advanced Engineering Mathematics. 9th Edition, John Wiley & Sons, 2006.
Veerarajan T.. Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi, 2008.
Ramana B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 1 IthReprint, 2010,
D. Poole, Linear Algebra: A Modern Introduction. 2nd Edition, Brooks/Cole, 2005.

N.P. Bali and Manish Goyal. A text book of Engineering Mathematics, Laxmi Publications, Reprint, 2008.
B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010,

4@17/ o>
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l BEBSC- 202

Course Preamble:

I

2

3

O

~ o

A comprehensive, high-quality education in the physical sciences

A flexible curriculum with multiple concentrations that allows students to tailor their education
according to their specific interests

The opportunity to experience the excitement of scientific discovery through direct participation in
faculty research

An increased awareness of the physical processes in the surrounding world

The essential knowledge and analytical, mathematical and computational tools with which to pursue
post-graduate education ip a variety of physics-related and other fields

The foundation and practical skillsets for eventual success in any of a broad array of careers

The motivation for a lifelong love of learning

(  Course Outcome

Unit I

An ability to apply knowledge of mathematics, science, and engineering.

An ability to design and conduct experiments, as well as to analyze and interpret data.

An ability to design a system, component, or process to meet desired needs within realistic
constraints.

An ability to function on multidisciplinary teams.

An ability to identify, formulate, and solve engineering problems.

An understanding of professional and ethjcal responsibility.

An ability to communicate effectively.

The broad education necessary 10 understand the impact of engineering solutions in a global,
economic, environmental, and societal context.

9. A recognition of the need for. and an ability to engage in life-long learning,

10. A knowledge of contemporary issues.

[1. An ability to use the techniques, skills, and modern engineering tools necessary for engineering
practice.

LI b —

PNoLa

{ Relativistic Mechanics-Frame of reference, Inertial & non-inertial frames, Galilean transformations, Michelson-
Morley experiment, Postulates of special theory of relativity. Lorentz transformations, Length contraction, Time
dilation, Velocity addition theorem, Variation of mass with velocity, Einstein’s mass energy relation, Relativistic
relation between energy and momentum, Massless particle.

Unit I1

(10 hours)

Regiarar

Solid state & Nuclear physics-Free electron theory of m&ﬁ!ﬁ#@uﬁliﬁéﬁ%%&%ﬁﬁﬁ%ﬁmnig-penny model and
origin of energy bands. Intrinsic and Extrinsic Semiconduc?owll aracteristics of PN Junction diode, Zener
diode, Hall-effect. Introduction to Nuclear Physics , Static properties of Nucleus,Nuclear liquid drop model,
Nuclear Shell Model, Linear particle accelelerator, Cyclotron, Betatron, Bainbridge mass sprectro raph.

Unit III q{/\f&tyg/ V
- \
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Quantum Mechanics-Introduction to Quantum mechanics, Wave particle duality, Matter waves, Particle velocity,
Phase velocity , Group velocity and their relation. Heisenberg's Uncertainty Principle. Time-dependent and time-
independent Schrodinger wave equation, Solution to stationary state Schrodinger wave equation for one-
Dimensional particle in a box. Compton effect.

(10 hours)

Unit IV

Wave Opties-Interference Coherent sources, Interference in uniform and wedge shaped thin films, Newton’s
Rings and its applications. Fraunhoffer diffraction at single slit and at double slit, Absent spectra, Diffraction
grating, Spectra with grating, Dispersive power of grating, Rayleigh’s criterion of resolution. Resolving power of
grating and Prism.,

(9 hours)

Unit Vv

Fibre Optics & Lasers: Fibre Opties-Introduction to fibre optics, Acceptance angle, Numerical aperture,
Normalized frequency, Classification of fibre, Attenuation and Dispersion in optical fibres. Laser-: Absorption of
radiation, Spontaneous and stimulated emission of radiation, Einstein’s coefficients, Population inversion, Various
levels of Laser, Ruby Laser. He-Ne Laser, Laser applications,

(9 hours)

Reference Books: -

[. Concepts of Modern Physics - AurthurBeiser (Mc-Graw Hill)
2. Introduction to Special Theory of Relativity- Robert Resnick (Wiley)
3. Optics - Brijlal& Subramanjan (S. Chand ) '

4. Engineering Physics: Theory and Practical- Katiyar and Pandey (Wiley India)
5. Applied Physics for Engineers- Neeraj Mehta (PHI Learning, New)
6. Engineering Physics-Malik HK and Singh AK (McGrawHill) i

NClonidr
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’ BEBSC- 202 | Engineering

_—

Physics

List of Experiments: -

PN AL~

OL:0T:1P -1 credits 2Hrs/Week ]

To determine the wavelength of sodium light by Newton’s ring experiment,

To determine the wavelength of different spectral lines of mercury light using plane transmission grating.
To determine the energy band gap of a given semiconductor material.

To determine the plank’s constant with help of photocell.

Resolving Power of Telescape.

V-I Characteristics of P-N Junction diode.

Zener diode characteristics.
To determine the dispersive

power of prism.

Registrar
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BTEESC- Basic Computer 3L:0T:0P 3 credits 3Hrs/Week
203 Engineering

Course Preamble:
I." Successfully practice computer engineering to serve state and regional industries, government

agencies, or national and international industries,

2. Work professionally in one or more of the following areas: computer hardware and software design,
embedded systems, computer networks and security, system integration, and electronic design

automation.

Achieve personal and professional success with awareness and commitment to their ethical and social

responsibilities, both as individuals and in team environments.

4. Maintain and improve their technical competence through lifelong learning, including entering and
succeeding in an advanced degree program in a field such as engineering, science, or business.

(%]

Course OQutcome

I~ An ability to identify, formulate. and solve complex engineering problems by applying principles of
engineering. science. and mathematics

2. an ability to apply engineering design to produce solutions that meet specified needs with
consideration of public health. safety, and welfare, as well as global, cultural, social, environmental.
and economic factors

3. an ability to communicate effectively with a range of audiences

4. an ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts.

Unit -1

Computer-Definition, Classification, Organization i.e. CPU, register, Memory & Storage Systems, /0
Devices, and System & Application Software. Computer application E-Business, - Bio-Informatics,  health

Care, Remote Sensing & GIS, Meteorology and. Computer Gaming, Multimedia and Animation etc.

(9 hours)
Unit -I1
Registrar
Introduction to Algorithms-Co nplexities and Flowchart, et SatiacBivh Aninersivy, I'Wf?," Categories of
# ¥y & Medical Sclences Sgécn 8

Programming Languages. Program  Design, Programming Paradigms, Characteristics or Concepts of
OOP, Procedure Oriented Programming VS object oriented Programming.  Introduction to C,

Character Set, Tokens, Precedence and Associativity, Program Structure, Data Variables,

Operators, Expressions. Statements and control structures, 1/0 operations, Array,

éyg @l’ 4 ; % : 4 20




Unit — 111

Computer System Overview-Basic Elements, Instruction Execution. Interrupts, Memory Hierarchy, Cache
Memory, Direct Memory Access, Multiprocessor and Multicore Organization. Operating system overview-
Preambles and functions, Evolution of Operating System. - Computer System Organization- Operating System

Structure and Operations- System Calls, System Programs, OS Generation and System Boot.

(9 hours)

Unit IV

Computer Networking-Introductjon. Goals, OSI Model, Functions of Different Layers. Internetworking
Concepts, Devices. TCP/IP Model. Topology, Introduction to Internet, World Wide Web, E+commerce
Computer Security Basics: Introduction to viruses, worms, malware, Trojans, Spyware and Anti-Spyware
Software, Different types of attacks like Money Laundering, Information Theft, Cyber Pornography,
Email spoofing, Denial of Service (DoS), Cyber Stalking, .Logic bombs, Hacking Spamming,

Cyber Defamation, Security measures Firewall.

Unit V

Data base Management System-Introduction, File oriented approach and Database approach, Data
Models, Architecture of Database Systelln. Data independence, Data dictionary, DBA, Primary Key, Data
definition language and Manipulation Languages. Cloud computing:' definition, cloud infrastructure,
cloud segments or service delivery models (laaS, PaaS and SaaS), cloud deployment models/ types of

cloud (public' private, community and hybrid clouds), Pros and Cons of cloud computing.
(10 hours)

Reference books:

Introduction of computers: Peter Norton, TMH |lumval sty o Techtivityy
Object oriented programming with c++ :E.Balaguruswa%m? Sciences Sehore (M.P)
Object oriented programming in C++: Rajesh k.shukla . ey India

Computer network: Andrew Tananbaum,PHI

Data base management system,Korth, TMH

Operating system-silberschatz and Galvin-Wiley India

N AW —
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Engineering

BTEESC-203 fasic Computer OL:0T:1P | 1 credits 2Hrs/Week j
|
|

List of Experiment:-

:-J:’_'r\m-b.l...axx.)——

To Study of input and output devices of computer systems .

Write a program of addition,. subtract, multiplication and division by using C.
Write a program to check weather a number is prime or not.

To Study of various types of Operating System.

To Study and practice of basic Linux commands-Is, cp, mv, rm, chmod kill, ps etc.
Design color coding of straight & crossover cable.

Installation of oracle 10g. Also create a employee table.

Reguual _ . oiog
iversity of Techi
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{BEESC—Z{}«'I T BasFMechanical [ 2L:0T:0P 2 credits 2Hrs/Week
| | |

Enginccriygﬂ_

Course Preamble:
I To provide a comprehensive knowledge of basic mechanical systems,

2. Basic concepts from mechanical engineering sciences,
3. Basic concepts I.C Engine
4. Modern engineering tools (machine-tools, laboratory instrumentation, Working principle of steam

Engine ), and related subjects to design mechanical engineering components
Course OQutcome

After successful completion of this course students will able to

L
2. Todescribe and use basic engineering concepts
3. principles and components of mechanical equipment
4. measuring & testing method of physical quantities
5. Assessment of boiler component.

Unit I

Materials-Classification of engineering material, Composition of Cast iron and Carbon steels, Iron Carbon
diagram. Alloy steels their applications. Mechanical properties like strength, hardness, toughness ductility.
brittleness . malleability etc. of materials . Tensile test- Stress-strain diagram of ductile and brittle materials.

(9 hours)
Unit I1

Measurement-Concept of measurements, errors in measurement, Temperature, Pressure, Velocity, Flow
strain, Force and torque measurement. Vernier caliper, Micrometer, Dial gauge, Slip gauge, Sine-bar and
Combination set. Production Engineering: Elementary theoretical aspects of production processes like
casting, carpentry, welding etc Introduction to Lathe and Drilling machines and their various operations.

(9 hours)

Unit II1

Fluids-Fluid properties pressure, density and viscosity etc. Types of fluids , Newton’
Pascal’s law, Bernoulli’s cquation for incompressible fluids, Only)\ working
machines, pumps, turbines, Reciprocating pumps.

law of viscosity |,
inciple of Hydraulic

R .Lﬁ:_rar (9 hours)
S% Satya Sai University of Technology
Unit IV & Medical Sdenoss Sehore (M P)
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Thermodynamics-Thcnnod_vnamic system. properties, state, process, Zeroth, First and second \9:}91" ’

’ v A

thermodynamics. thermodynamic PFOCESSEs at constant pressure, volume, enthalpy & entropy.
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Steam Engineering: Classification and working of boilers, mountings and accessories of boilers, Efficiency
and performance analysis, natural and artificial draught, steam properties, use of steam tables.

(10 hours)

Unit V

Reciprocating Machines-Working principle of steam Engine, Carnot, Otto, Diesel and Dual cycles P-V &
T-S diagrams and its efficiency, working of Two stroke & Four stroke Petrol & Diesel engines. Working
principle of compressor.

(9 hours)

References: -

[- Kothandaraman & Rudramoorthy, Fluid Mechanics & Machinery, New Age . 2- Nakra &
Chaudhary . Instrumentation and Measurements, TMH.

2- Nag P.K. Engineering Thermodynamics , TMH .

3- Ganesan , Internal Combustion Engines, TMH .

4- Agrawal C M, Basic Mechanical Engineering , Wiley Publication. 6- Achuthan M '
Engineering  Thermodynamics PH].

3
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BEESC-204 | Basic Mechanical OL:0T:1P 2 credits 2Hrs/Week |
Engineering '
List of Experiments:-
[- To Study of Universal Testing machines.
2- Linear and Angular measurement using, Micrometer, Slip Gauges, Dial Gauge and
3- To Study of Lathe Machine.
4- To Study of Drilling Machines.
5- Verification of Bernoulli’s Theorem.
6- To Study of varioys types of Boilers.
7- To Study of different 1C Engines,
8- To Study of different types of Boilers Mountings and accessories.
\
Regiocrar
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BEESC-205 | Basic Civil Engineering & 3L:0T:0P 3 credits 3Hrs/Week
| Mechanics

Course Preamble:

The goal of this Engineering Mechanics course is to expose students to problems in mechanics as applied to
plausibly real-world scenarios. Problems of particular types are explored in detail in the hopes that students will
gain an inductive understanding of the underlying principles at work: students should then be able to recognize
problems of this sort in real-world situations and respond accordingly.

The civil engineering program will serve Connecticut and the nation by providing a quality engineering education
that enables students to enter a profession that can improve the civil infrastructure, and economic welfare. Our
civil engineering program will maintain a strong emphasis on undergraduate education with the goal that our
program will be recognized for quality instruction in civil engineering analysis and design

Course Qutcomes

Demonstrate knowledge of various surveying methods.

Conduct a chain survey.

Conduct a compass survey.

Conduct levelling survey and be able to do R calculations.

Demonstrate knowledge of properties of various building materials.

Draw free body diagrams and determine the resultant of forces and/or moments.

Determine the centroid and second moment of area of sections.

Apply laws of mechanics to determine efficiency of simple machines with consideration of friction.
Analyse statically determinate planar frames.

VRN LWL —

Unit I

Building Materials & Construction-Stones, bricks. cement, lime, timber-types, properties, test & uses.
laboratory tests concrete and mortar Materials: Workability, Strength properties of Concrete, Nominal proportion
of Concrete preparation of concrete, compaction, curing. Elements of Building Construction, Foundations
conventional spread footings, RCC footings, brick masonry walls, plastering and pointing, floors, roofs, Doors,
windows, lintels, staircases — types and their suitability.

(9 hours)

Unit I1
. _ Registrar
Surveying & Positioning-Introduction to surveying Instnmammwwq@_ﬁﬁ o Blane tables and related

devices. Electronic surveying instruments etc. Measurement 9 thﬁti&pal and EDM methods,
measurement of directions by different methods, measurement of clevations by different me

levelling.

w7 il




Basics of Engineering Mechanics covering-Force Systems Basic concepts, Particle equilibrium in 2-D & 3-D;
Rigid Body equilibrium; System of Forces, Coplanar Concurrent Forces ,Components in Space — Resultant-
Moment of Forces and its Application; Couples and Resultant of Force System, Equilibrium of System of Forces,
Free body diagrams. Equations of Equilibrium of Coplanar Systems and Spatial Systems; Static Indeterminacy.

(9 hours)

Unit IV

Centroid and Centre of Gravity covering-Centroid of simple figures from first principle, centroid of composite
sections; Centre of Gravity and its implications; Area moment of inertia Definition, Moment of inertia of plane
sections from first principles, Theorems of moment of inertia, Moment of inertia of standard sections and
composite sections: Mass moment inertia of circular plate, Cylinder, Cone, Sphere, Hook.

(9 hours)

Unit V

Friction covering-Types of friction, Limiting friction, Laws of Friction, Static and Dynamic Friction; Motion of
Bodies, Basic Structural Analysis covering, Equilibrium in three dimensions: Method of Sections; Method of
Joints: How to determine if a member is in tension or compression; Simple Trusses; Zero force members; Beams

& types of beams: Frames.
(9 hours)
Reference Books:

S. Ramamrutam & R.Narayanan; Basic Civil Engineering, Dhanpat Rai Pub.
Prasad I.B., Applied Mechanics, Khanna Publication.

Punmia, B.C., Surveying, Standard book depot.

Shesha Prakash and Mogaveer; Elements of Civil Engg & Engg. Mechanics; PHI

pe
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OL:0T:1P

BEESC-205 | Basic Civil Engineering &
Mechanics

List of Experiments:-

1 credits 2Hrs/Week

I. To perform traverse surveying with prismatic com pass, check for local attraction and determine corrected

bearings and to balance the traverse by Bowditch’s rule.

2. To perform leveling exercise by height of instrument of Rise and fall method.

3. To measure horizontal and vertical angles in the field by using Theodolite,

4. To determine (a) normal consistency (b) Initial and Final Setfing time of a cement Sample.

5. To determine the workability of fresh concrete of given proportions by slump test or compaction factor
test.

6. To determine the Compressive Strength of brick .

7. To determine particle size distribution and fineness modulus of course and fine Aggregate.

8. To verify the law of Triangle of forces and Lami’s theorem.

9. To verify the law of parallelogram of forces.

10. To verify law of polygon of forces

I'l. To find the support reactions of a given truss and verify analytically.

12. To determine support reaction and shear force at a given section of a simply Supported beam and verify in
analytically using parallel beam apparatus.

I3. To determine the moment of inertia of fly wheel by falling weight method.

Regisear
Satys Sa University of T .
Medical Sclences Sehore (M P)
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BEHSMC-206 Language Lab and OL:0T:1P 1 credits 2Hrs/Week W

Seminar

|
| I

Course Preamble:
This course intends to impart practical training in the use of English Language for Communicative purposes and

aims to develop students’ personality through language Laboratory.

Topices to be covered in the Language laboratory sessions:

I
L:

{\)

Introducing oneself. family, social roles.

Public Speaking and oral skills with emphasis on conversational practice, extempore speech,
JAM(Just a minute sessions), describing objects and situations, giving directions, debate. telephonic
etiquette.

Reading Comprehension: Intensive reading skills, rapid reading, and reading aloud (Reading
material to be selected by the teacher).

To write a book review. Standard text must be selected by the teacher.

Role plays: pr : d delivery topic to be selected by teacher/faculty.

. ’?;f
. “‘-,_ -
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BELC-107 Self-Study / GD OL:0T:1P
Seminar

1 credits

2Hrs/Week

Course Preamble:

To improve the mass communication and convincing / understanding skills of students and it is to give
student an opportunity to exercise their rights to express themselves. Evaluation will be done by assigned

faculty based on group discussion and power point presentation.

Course Qutcomes

Analytical thinking
Lateral thinking
constructive argument
Communication skill

Lo

Presentation of views

Students will discuss the course related and interdisciplinary topics for problem solving. They will improve
the mass communication and convincing / understanding skills about subject and their related problem in a

30




IT Semester ( Mechanical Engineering)

Na.

Subject Code

| Subject Name

BEBSC-20]

Mathematics-11

BEBSC-102

BEHSMC-103

BEESC-104
BEESC-105
BEESC-106

BELC-207

Engineering
Chemistry

English for
Communication
Basic Eleciical and
Electronics
Enginecring
Engineering Graphics

Manufacturing
Practices

Industrial Training

| Total

i MG T Maximum Marks Periods/ hour/
Maximum Marks Theory Slot (Practical Slot) Woik
£ Practical
End Tatal L
= % Record Credits
End Sem. Exam. 'I'.\1 5 )\'\Hg"_, Ell.‘l'l:l.. IAssignment/ Macks L T P
Tests ments/Quiz Practieal i
& Viva Qe
Presentation
60 30 {H] - 100 3
6 30 | 10 ‘ 30 ‘ 20 ’ 150 J 3 r - J 2
T
Lt 3l 1] , 30 { 20 ' 150 ’ 2 ) - I 2 3
60 30 10 30 [ 20 ‘ 150 2 I I 4 4
|
2 - - 30 10 40 S ‘ 5 |iig I
l 10 10 - ’ - 2 1
300 150 | 50 130 10 | 750 [13]1]12| 20
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~ BEBSC-201 [ Mathematics-Il | 3L:0T:0P | 3 credits | 3Hrs/Week |

Course Preamble:
|. To introduce the basic concepts required to understand, construct, solve and interpret differential
equations.
2. To teach methods to solve differential equations of various types.
3. To give an ability to apply knowledge of mathematics on engineering problems

Course Outcomes
The students will be able to:

Classity differential equations according to certain features.

Solve first order linear equations and nonlinear equations of certain types and interpret the solutions.

Understand the conditions for the existence and uniqueness of solutions for linear differential equations

Solve second and higher order linear differential equations with constant coefficients and construct all

solutions from the linearly independent solutions

5. Find series solutions about ordinary and regular singular points for second order linear differential
equations.

6. Solve initial value problems using the Laplace transform.

7. Solve systems of linear differential equations with methods from linear algebra

Lo —

Unit-1

Ordinary Differential Equations I-Differential Equations of First Order and First Degree (Leibnitz linear,
Bernoulli’s. Exact), Differential Equations of First Order and Higher Degree, Higher order differential
equations with constants coefficients, Homogeneous Linear Differential equations, Simultaneous Differential
Equations.

(9 hours)
UNIT-II

Ordinary differential Equations II-Second order linear differential equations with variable coefficients,
Method of variation of parameters, Power series solutions; Legendre polynomials, Bessel functions
of the first kind and their properties.

(9 hours)

Unit 111 & Mogics) Sdu":rer,;ty){;}f Technomg,
~ Sehore op,
Partial Differential Equations -Formulation of Partial leh,rentlfl’ equ

Partial Differential Equations, Homogeneous Linear Partial Differential
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(9 hours)

Unit 1V




Functions of Complex Variable-Functions of Complex Variables: Analytic Functions, Harmonic
Conjugate, Cauchy-Riemann Equations (without proof), Line Integral, theorem ,Cauchy Integral formula
(without proof), Singular Points, Poles & Residues, Residue Theorem, Application of Residues theorem for
Evaluation of Real Integral.

(9 hours)

Unit V

Vector Calculus- Differentiation of Vectors, Scalar and vector point function, Gradient, Geometrical
meaning of gradient, Directional Derivative, Divergence and Curl, Line Integral, Surface Integral and
Volume Integral. Gauss Divergence, Stokes and Green theorems.

(9 hours)

References: -

G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson, Reprint, 2002.
Erwin kreyszig . Advanced Engineering Mathematics. 9th Edition, John Wiley & Sons, 2006.

W. E. Boyce and R. C. Dip Rima, Elementary Differential Equations and Boundary Value Problems, 9th
End.. Wiley India, 2009.

4. S. L. Ross, Differential Equations. 3rd Ed., Wiley India, 1984.

5. E. A. Codington, An Introduction to Ordinary Differential Equations, Prentice Hall India, 1995.

6. E. L. Inca, Ordinary Differential Equations, Dover Publications, 1958..

7. 1. W. Brown and R. V. Churchill, Complex Variables and Applications, 7th Ed., McGraw Hill,

G D b=

2004,
8. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications,
Reprint, 2008.

9. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010.
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BEBSC-102 Engineering 3L:0T:0P 3 credits 3Hrs/Week
Chemistry

Course Preamble: :
1. To acquire knowledge about hardness of water and importance of water in industrial purpose.
2. To understand the concept of molecular spectroscopy.
3. To gain the knowledge of about polymeric material and biodegradable substances.

To understand the mechanism of lubricant and properties of lubricant.

Course OQutcomes

Develop innovative methods to produce soft water for industrial use.
Identify the structure of unknown / new compounds with the help of spectroscopy.
Substitute metal with conducting polymers and produce cheaper biodegradable polymers to

w2 -

reduce environmental pollution.
4. Apply their knowledge for use and protect to industrial and domestic equipment.

UNIT-I

Atomic and molecular structure-Schrodinger equation. Particle in a box solutions and their
applications for conjugated molecules and nanoparticles. Molecular orbitals of diatomic molecules and
plots of the multicentre orbitals. Equations for atomic and molecular orbitals. water treatment-
Introduction, hardness of water, Units of hardness, disadvantage of hard water, scale and sludge
formation in boilers, boilers troubles.

(9 hours)

UNIT-II

Spectroscopic techniques and applications -Principles of spectroscopy and selection rules. Electronic
spectroscopy. Fluorescence and its applications in medicine. Vibrational and rotational spectroscopy
of diatomic molecules. Applications. Nuclear magnetic resonance and magnetic resonance imaging,

surface characterisation techniques. Diffraction and scattering.

(9 hours)

UNIT-1II & Medical Sciences Sehors (i i




UNIT-1V

Use of free energy in chemical equilibria-Thermodynamic functions: energy, entropy and free energy.
Estimations of entropy and free energies. Free energy and emf. Cell potentials, the Nernst equation and
applications. High Polymers-Introduction, nomenclature, types of polymerization, classification of
polymers, plastics-important, thermo-plastic resins and thermo setting resin.

(9 hours)

UNIT-V

Periodic properties-Effective nuclear charge, penetration of orbitals. variations of's, p, d and f orbital
energies of atoms in the periodic table. electronic configurations, atomic and ionic sizes, ionization
energies, electron affinity and electronegativity, polarizability, oxidation states, coordination numbers
and geometries, hard soft acids and bases, molecular geometries.

(9 hours)
REFRENCES:
I. University chemistry, by B. H. Mahan
2. Chemistry: Principles and Applications, by M. J. Sienko and R. A. Plane

Fundamentals of Molecular Spectroscopy, by C. N. Banwell

Engineering Chemistry (NPTEL Web-book), by B. L. Tembe, Kamaluddin and M. S.
Physical Chemistry, by P. W. Atkins

engg. Chemistry jain.jain

engg. Chemistry shashi chawla.

N AW
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BEBSC-102 Engineering OL:0T:1P 1 credits 2Hrs/Week
Chemistry

LIST OF EXPERIMENTS:

Determination of surface tension and viscosity

Determination of chloride content of water

Determine the change of viscosity of given lubricating oil with change in temperature by

Redwood Viscometer No. I.

4. Determine the change of viscosity of given lubricating oil with change in temperature by
Redwood Viscometer No. 2.

5. To determine the flash and fire point of given lubricating oil by Cleveland’s open cup
apparatus.

6. To determine the flash and fire point of given lubricating oil by Abel’s closed cup apparatus.

7. To determine the flash and fire point of given lubricating oil by Pensky Marten’s apparatus.

8. To determine the total hardness of given water sample by titrating it against EDTA solution

using EBT as an indicator.

L O
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BEHSMC-103 |  English for 3L:0T:0P | 3 credits 3Hrs/Week
Communication

Course Preamble:

To enhance Professional competence in reading, writing, listening and speaking.

To modify the tactic of providing information about the language by using several techniques.

To minimize the Grammar Translation Method of ELT by replacing it with Direct Learning

Method.

4. To Introduce Communicative Method of ELT and focusing the teaching pedagogy to the student-
centered learning rather than the teacher-centered learning.

5. To develop the skills to master three major forms of communications which are vital in academic
and professional settings namely professional presentations, interviews and group
communications respectively. :

6. To provide a deep insight of techniques for delivering effective presentations, appealing job
interviews, and actively participating in various forms of group communication.

Ll D —

Course Outcomes

At the end of this course students will have:

I. Ability to design a language component or process to meet desired need within  Realistic,
Constraints such as ecopomic, environmental, social, political, ethical Scenario.

2. Ability to analyze the usage of English words in different contexts.
3. An understanding of technical and academic articles’ comprehension.
4. The ability to present opeself at multinational levels knowing the type of different Standards of
English
UNIT-I

Identifying Common errors in writing-Articles, Subject-Verb Agreement. Prepositions, Active and
Passive Voice, Reported Speech: Direct and Indirect. Sentence Structur

(9 hours)

UNIT-1I Registrar

Vocabulary building and Comprehension-/—\cquaintall?@mm‘gmm foreign

languages in English to form derivatives, synonyms, antonyms, Reading comprehension.

(__F ';_—\-’”_F_--.
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Communication-Introduction, Meaning and Significance, Process of Communication, Oral and Written
Communication. 7 ¢’s of Communication, Barriers to Communication and Ways to overcome them,
Importance of Communication for Technical students, nonverbal communication.

(10 hours)

UNIT-IV

Developing Writing Skills-Planning, Drafting and Editing, Precise Writing, Précis, Technical definition
and Technical description. Report Writing: Features of writing a good Report, Structure of a Formal
Report, Report of Trouble, Laboratory Report, Progress Report.

(9 hours)

UNIT-V

Business Correspondence-Importance of Business Letters, Parts and Layout; Application, Contents of
good Resume. guidelines for writing Resume, Calling/ Sending Quotation, Order, Complaint, E-mail
and Tender.

(9 hours)

References:-
1. *Technical Communication : Principles and practice’, Meenakshi Raman and
Sangeeta Sharma (Oxford)
2. ‘Effective Business Communication’, Krizan and merrier (Cengage learning)
3. *Communication Skill, Sanjay Kumar and pushlata, OUP201 1
4. “Practical English Usage Michael Swan OUP, 1995.
5. “Exercises in spoken English Parts [-11I CIEFL. Hyderabad, Oxford University Press
6. On writing well, William Zinsser, Harper Resource Book 2001. -
7. Remedial English Grammar, F.T. Wood,Macmillan2007.

R Bistrar 37
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(I

BEHSMC-  English for
103 Communication

OL:0T:1P

1 credits 2Hrs/Week

List of Experiments

Listening Comprehension.
Pronunciation, Intonation, Rhythm
Practicing everyday dialogues in English
Interviews.

Formal Presentation

T
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BEESC-104 | Basic Electrical and - 2L:0T:0P [ 2 credits 2Hrs/Week
Electronics Engineering 1

Course Preamble:

Impart a basic knowledge of electrical quantities such as current, voltage, power, energy and frequency to
understand the impact of technology in a global and societal context and to provide students the working
knowledge for the analysis of basic DC and AC circuits used in electrical and electronic devices. To
impart basic knowledge of electronic devices and digital conversion.

Course Outcomes

I. To understand and analyze basic electric and magnetic circuits.
2. To study the working principles of electrical machines and power converters.
3. To introduce the components of low voltage electrical installations and safety devices.
4. To introduce with basic electronics devices and logic gates.
Unit-1

Electrical circuit elements-Electrical circuit elements (R, L and C); Concept of active and passive
elements, voltage and current sources, concept of linearity and linear network, unilateral and bilateral
elements. Kirchhoff''s laws, Loop and-delta transformation, nodal methods, Superposition of a theorem,

Thevenin theorem. Norton theorem.
(9 hours)

Unit-11

AC Circuits-Representation of Sinusoidal waveforms —Average and effective values, Form and peak
factors, Concept of phasors, phasor representation of sinusoidally varying voltage and current. Analysis
of single phase AC Circuits consisting of R, L, C, RL, RC. RLC combinations (Series and Parallel),
Apparent, active & reactive power, Power factor, power factor improvement. Concept of Resonance in
series & parallel circuits, bandwidth and quality factor. Three phase balanced circuits, voltage and

current relations in star and delta connections.
(10 hours)

Unit-111

Magnetic circuit-Magnetic materials, BH characteristics, ideal and practical transformer, equivalent
circuit. losses in transformers, regulation and efficiency. Auto-transformer and three-phase transformer
connections.

Components of LT Switchgear: Switch Fuse Unit (SFU). MCB, ELCB, MCCB, Types of Wires and
Cables. Importance of earthing, Types of Batteries, Important characterisgics for Batteries. Elementary

calculations for energy consumption and savings, battery backup.
(10 hours)

Unit-1V R |
Digital Electronics-Number systems used in digital e]ecﬁ%@m%ﬁﬁﬂ Testrgdidiex
their complements, operation and conversion, floating pointan grsi‘gg'ﬁﬁm S, B@#fo aﬁ




theorem, AND, OR, NOT, NOR, NAND, EX-NOR, EX-OR gates and their representation, truth table, half

and full adder circuits, R -S flip flop, ]-K flip flop.
(8 hours)

Unit-V

Electronic Components And Circuits-Introduction to Semiconductors, Diodes, V -
characteristics, amplifiers,transistors, Bipolar junction transistors (BJT) and their working, introduction to
CC. CB & CE transistor configurations, different configurations and modes of operation of BJT, DC biasing

of BJT.
(8 hours)

Reference’s: -

“Basic Electrical Engineering”, Ritu Sahdev,

“Electrical Engineering S. Singh, P.V. Prasad,

E. Hughes. “Electrical Technology,” Pearson Education, 2010. -

. J. Nagrath & D. P. Kothari, ,.Basic Electrical Engineering” TATA McGraw Hill Edu.
V. Del Toro. “Electrical Engg Fundamentals,” PHI Learning.

B. Dwivedi & A. Tripathi “Fundamentals of Electrical Engineering” Wiley India.

D. A. Bell, “Electric Circuits.” 7th Ed., Oxford Higher Education.

Graham Bell: Electronic Devices and Circuits, PHI
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EESC-104 Basic Electrical OL:0T:1P 1 credits 2Hrs/Week
and Electronics
Engineering

Labo

LS B B

Labor
I

Y

-~

J.

4.

ratory objectives:

Read and demonstrate the rating of basic equipments used in electrical engineering
Connections of different components as per the rules

Application different components in electrical field

-atory Outcomes
Get an exposure to common electrical components and their ratings.
Make electrical connections by wires of appropriate ratings.
Understand the usage of common electrical measuring instruments.
Understand the basic characteristics of transformers and electrical machines.

List of Experiments: -

2 b —

A

Verification of Kirchhoff's laws

Verification of Superposition and Thevenin Theorem.

Measurement of power and power factor in a single phase ac series inductive
circuit and study improvement of power factor using capacitor

To Study of phenomenon of resonance in RLC series circuit and obtain resonant frequency.
Connection and measurement of power consumption of a fluorescent lamp (tube light).
Measurement of power in 3- phase circuit by two wattmeter method and
determination of its power factor for star as well as delta connected load.
Determination of parameters of ac single phase series RLC circuit

To observe the B-H loop of a ferromagnetic material in CRO.

Determination of (i) Voltage ratio (ii) polarity and (iii) efficiency by load test of a
single phase transformer

10. Determination of efficiency of a dc shunt motor by load test

I1. To study running and speed reversal of a three phase induction motor and
record speed in both directions.
12. Demonstration of cut-out sections of machines: dc machine, three phase

induction machine, single-phase induction machine and synchronous machine.

13. To study the V-I Characteristics of Transistors.

14. To study V-I characteristics of various Diodes.

V
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| BEESC-105 | Engineering Graphics [ 3L:0T:0P |  3credits | 3Hrs/Week |

Course Preamble:
. Increase ability to communicate with people.

2. Learn to sketch and take field dimensions.
3. Learn to take data and transform it into graphic drawings.
4. Learn basic Auto Cad skills.
S Learn basic engineering drawing formats.
6. Prepare the student for future Engineering positions.
@) Course Outcomes

Student’s ability to hand letter will improve.

I. Student’s ability to perform basic sketching techniques will improve.

2. Students will be able to draw orthographic projections and sections.

3. Student’s ability to use architectural and engineering scales will increase.
4, Students ability fo produce engineered drawings will improve

5. Student’s ability to convert sketches to engineered drawings will increase.
6. Students will become familiar with office practice and standards.

7. Students will become familiar with Auto Cad two dimensional drawings.
8. Students will develop good communication skills and team work.

UNIT-I

Introduction to Engineering Drawing-Principles of Engineering Graphics and their significance,
usage of Drawing instruments, Lettering, Conic sections including the Rectangular Hyperbola (General
method only); Cycloid, Epicycloid, Hypocycloid and Involute; Scales Plain, Dia | and Venire
Scales.
: i (9 hours)
Registrar

UNIT-II Sel Satys S8 University of Technology
& Medical Sclences Sehors (M P)

Orthographic Projections -Principles of Orthographic Projections-Conventions - Projections of Points
and lines inclined to both planes; Projections of planes inclined Planes - Auxiliary Planes; Projections of




Regular Solids those inclined to both the Planes- Auxiliary Views; Draw simple annotation,

dimensioning and scale.

(9 hours)

UNIT-III

Sections and Sectional Views of Right Angular Solids-Prism, Cylinder, Pyramid, Cone —Auxiliary
Views: Development of surfaces of Right Regular Solids - Prism. Pyramid, Cylinder and Cone; Draw
the sectional orthographic views of geometrical solids, objects from industry and dwellings (foundation
to slab only).

(9 hours)

UNIT-1V

[sometric Projections-Principles of Isometric projection —Isometric Scale, Isometric Views,
Conventions; Isometric Views of lines. Planes. Simple and compound Solids; Conversion of Isometric
Views to Orthographic Views and Vice-versa, Conventions.

(8 hours)

UNIT-V

Overview of Computer Graphics-Listing the computer technologies that impact on graphical
communication, Demonstrating knowledge of the theory of CAD sofiware [such as: The Menu System,
Toolbars (Standard, Object Properties, Draw, Modify and Dimension), Objects, Isometric Views of
lines, Planes, Simple and compound Solids; Customization & CAD Drawing consisting of set up of the
drawing page and the printer. including scale settings, Setting up of Units and drawing limits; ISO and
ANSI standards for coordinate dimensioning and tolerance.

(10 hours)
References:-

| Bhatt N.D.. Paschal V.M. & Ingle P.R.. (2014), Engineering Drawing, Charotar Publishing
House

2. Shah, M.B. & Rana B.C. (2008), Engineering Drawing and Computer Graphics, Pearson
Education
3. Agrawal B. & Agrawal C. M. (2012), Engineering Graphics, TMH Publication

Narayana, K.L. & P Kannaiah (2008), Text book on Engineering wing, Scitech Publishers
CAD Software Theory and User Manuals

e




LBEESC—IUi Engineering Graphics OL:0T:1P | 1 credits | 2Hrs/Week

List of Experiments:-

I Sketching and drawing of geometries and projections based on above syllabus
)

2. Term work: A min. of 30 hand drawn sketches (on size A4 graphic sketch Book) plus 5 CAD-
printouts on size A4 sheets plus 10 sheets of size A2 or 6 sheets of size Al, (50% marks to be
allotted for this record + 25% marks for attendance +25%marks for Teachers Assessment

S Satya St (ryverci
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| BEESC-106 Manufacturing } OL:0T:1P { 1 credits 2Hrs/Week ]

| Practices

Course Preamble:

To understand process of cutting shaping.

1

2. To understand working principles for various machining processes.

3. To understand construction, working and applications of various machine tools.

4. To learn basic set up, working and applications of a few important non conventional machining

processes to get hand on experience on various machine tools.

Course Outcomes

_-I‘::.E.JJI\-.}—

The students will be able to understand the details about machines used in production.

The students will be able to understand the mechanics behind metal cutting. ;

The students will be able to understand the finishing and super finishing processes.

The students will be able to understand the Physics of material removal behind the various non-
conventional machining processes.

Manufacturing is fundamental to the development of any engineering product. The course on
Engineering Workshop Practice is intended to expose engineering students to different types of
manufacturing / fabrication processes, dealing with different materials such as metals, ceramics.
plastics, wood, glass etc. While the actual practice of fabrication techniques is given more
weightage, some lectures and video clips available on different methods of manufacturing are
also included.

1. Manufacturing  Methods- casting, forming, machining, Jjoining, advanced
manufacturing methods

2. CNC machining, Additive manufacturing
3. Fitting operations & power tools
4. Carpentry
5. Plastic molding. glass cutting
6. Metal casting
7. Welding (arc welding & gas welding), brazing /
Sat R .
i . . s"‘l &’ Ua'r.iv‘(! 5
List of Experiments:- 2 Motgjony <Y Of oo
S Sehorg o RI0G,,
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Carpentry Shop Experiment To Make a T-LAP joint with wood Pieces

Machine Shop Experiment To Perform Knurling on Iron Rod

WELDING SHOP ( LAP Joint ) , Tools, Accessories, Diagram And Explanation

SHEET METAL SHOP ( Square Tray) , Parts, Accessories, Diagram And Explanation
FITTING SHOP ( Make a Joint) . Parts, Accessories. Diagram And Explanation
CARPENTRY SHOP (T-Lap Joint) , Cutting Tools, Accessories, Diagram and Explanation
MACHINE SHOP ( the lathe machine) , Parts, Accessories, Diagram and Explanation

o 5
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BELC 207 Industrial 0L:0T:1P 1 credits 2Hrs/Week :'

Training

1
2.
3.
4
5

[ndustrial environment and work culture.

Organizational structure and inter personal communication.
Machines/ equipment/ instruments - their working and specifications.
Product development procedures and phases.

Project planning. monitoring and control.

e
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Sri Satya Sai

* University of Technology and Medical Sciences

(Established under Govt. of M.P. Registered under UGC 2(F) 1956)

Bhopal-Indore Road, Opp. Pachama oilfed plant, Pachama, Dist.-Sehore M.P.PIN-466001
Ph. 07562—223647, Fax : 07562—223644, Web: WWWw.sssutms.co.in, info@sssutms.co.in

Name of Faculty : School of Engineering

Name of Department: Mechanical Engineering
Minutes of Board of Studies Committee Meeting Dated on 04.06.2019

The Board of Studies Committee Meeting was held in the room of Department of Mechanical
Engineering at 2:30 PM. on 04.06.2019, Following members were present,

L. Mrs. Priyanka Jhavar, Associate Prof. (Mechanical Engineering), Chairman
2.Dr. G.R. Selokar, Professor (Mechanical Engineering), Member

3. Mr. Sanjay Kalraiya, Associate Prof (Mechanical Engineering), Member
4. Mr. Anil Verma , Asst. Prof, (Mechanical Engineering) - Member

5. Mr. Dhananjay Yadav, Asst. Prof. (Mechanical Engineering), Member

6. Mr. Sachin Baraskar , Asst, Prof. (Mechanical Engineering), Member

7.Mr. Omshankar Jhariya, Asst. Prof. (Mechanical Engineering), Member

8.Dr. A.C.Tiwari Professor RGPV Bhopal External Member

9.Dr. K. R. Aharwal Professor MANIT Bhopal External Member

The Chairman of Board of Studies Committee welcomes and appreciated the efforts put up by
the facuity for progress of the departmental activities. The following Agenda points were

discussed and resolved.

Agenda Preparation of Scheme and syllabus for II1 and IV Sem. Red D
o - Sl

&bﬂt}'& % mi.i/r-_e, «,-
Metiy %‘5}“ of Tacp,,
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Scheme and syllabus was put up before the member as per AICTE guidelines, It was discussed in
detail by the members and modification were suggested,

Resolution of the Discussion:

It was resolved that scheme and syllabus as proposed with modification may be accepted

The Chairman thanks the members for peaceful conduction of meeting.
Signature of All members (Including Chairman)

1. Mrs. Priyanka Jhavar, Associate Prof, (Mechanical En-gineering), Chairman - f.
2.Dr. G. R. Selokar, Professor (Mechanical Engineering), Member C“M-
3. Mr. Sanjay Kalraiya, Associate Prof. (Mechanical Engineering), Member :_;fﬂ
4. Mr. Anil Verma , Asst. Prof. (Mechanical Engineering) - Member g:fli—ﬁ—f y
5. Mr. Dhananjay Yadav, Asst. Prof. (Mechanical Engineering), Member QM

6. Mr. Sachin Baraskar, Asst. Prof. (Mechanical Engineering), Member %/\
7.Mr. Omshankar Jhariya, Asst, Prof. (Mechanical Engineering), Member &_@h

8.Dr. A.C.Tiwari Professor RGPV Bhopal External Member @V/
9.Dr. K. R. Aharwal Professor MANIT Bhopal External Member (\‘}}4/
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III Semester ( Mechanical Engineering)

IIl Semester/ II Year

Maximum Marks Theory Maximum Marks Pﬁ;ll?f/s/
Slot (Practical Slot)
week
Subject : Practical Total .
S.No. Codd Subject Name End da o SE::: Redoid Marks Credits
et | Tests | ments/Quiz Practical /ASSIgI:ImEI]t/ o (e
Exam. | & Viva Quiz /
| Presentation
| ! BEA301 | Mathematies-111 60 0 10 - - 100 3 | = = 3
2 MEA-302 [ Thermodynmmics 6() 0 10 - - 100 3 | - 4
’ 3 MEA-303 | Materials Technology 60 0 10 30 20 150 2 - 2 3
i_._.
[ 4 MEA-304 | Manufacturing Process 6() 0 10 30 20 150 3 - 2 4
L]
5 MEA-303 Strength of Material 60 0 10 30 20 150 2 1 2 4
5 MEA-306 ;{1![:‘1'1":!' Engineering 2 b % 30 20 50 - o 2 1
MEA-307 f::::].z:_'d-" SR P, = 5 - 50 50 2 1
TOTAL 300 | 50 130 750 13(21]10 20
=l




SEMESTER -Iil

| BEA-30T | Mathematics-IIl | 3L:0T:0P | 3 credits | 3Hrs/Week |

Course Preamble:

To enable the students to apply the knowledge of Mathematics in various engineering fields by making
them

I To understand the method of solving algebraic, transcendental equations and to determine the
approximate value of the derivative & definite integral for a given data using numerical
techniques.

Able to expand the given periodic function defined in the given range in terms of sine and cosine
multiple of terms as a Fourier series and to extremise the functional using integration technique
and to solve the partial differential equation using different analytical techniques.

(S8

Course outcomes

On completion of this course, students will be able to

1. Solve field problems in Engineering involving PDEs.

2. Use the root finding techniques to solve practical engineering problems.
3. To apply the concept of numerical analysis to find the relative strengths and weaknesses of

each computation method and know which are most applicable for given problem.
4. To apply the analytical technique to express periodic function as a Fourier sine and cosine
series.
Estimate Laplace and Fourier transform and z transform.

n

Unit I
Numerical Method-Solution of polynomial and transcendental’ equations — Bisection method, Newton-
Raphson method and Regula-Falsi method. Finite differences, Relation between operators, Interpolation
using Newton’s forward and backward difference formulae. Interpolation with unequal intervals:
Newton’s divided difference and Lagrange’s formula.

(9 hours)

Unit I1
Numerical Methods-Numerical Differentiation, Numerical integration: Trapezoidal rule and Simpson’s
[/3rd and 3/8 rules. Solution of Simultaneous Linear Algebraic Equations by Gauss’s Elimination,
Gauss’s Jordan, Crout’s methods. Jacobi’s, Gauss-Seidal, and Relaxation method.

(9 hours)

Unit L1

Numerical Methods-Ordinary differential equations: Taylor’s series, Euler and modified Euler’s
methods. RungeKutta method of fourth order for solving first and second order equations, Milne’s and
Adam’s predicator-corrector methods. Partial differential equations: Finite difference solution two
dimensional Laplage equation and Poission equation, Implicit and explicit methods for one dimensional

o a7
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heat equation (Bender-Schmidt and Crank-Nicholson methods), Finite difference explicit method for

wave equation.
(10 hours)

Unit IV
Transform Calculus-Laplace Transform. Properties of Laplace Transform, Laplace transform of
periodic functions. Finding inverse Laplace transform by different methods, convolution theorem.
Evaluation of integrals by Laplace transform. solving ODEs by Laplace Transform method, Fourier
transforms.

(8 hours)

Unit vV
Concept of Probability-Probability Mass function, Probability Density Function, Discrete Distribution:
Binomial, Poisson’s. Continuous Distribution: Normal Distribution, Exponential Distribution.

(8 hours)

References:
I P. Kandasamy, K. Thilagavathy, K. Gunavathi. Numerical Methods, S. Chand & Company. 2nd

Edition, Reprint 2012.

S.S. Sastry, Introductory methods of numerical analysis, PHI. 4th Edition, 2005.

Erwin kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons,

B.S. Grewal. Higher Engineering Mathematics, Khanna Publishers, 35th Edition, 2010.

N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications,

Reprint, 2010.

Veerarajan T., Engineering Mathematics, Tata McGraw-Hill, New Delhi, 2008.

P. G. Hoel, S. C. Port and C. J. Stone, Introduction to Probability Theory, Universal Book

S. Ross, A First Course in Probability, 6th Ed., Pearson Education India, 2002.

W. Feller, An Introduction to Probability Theory and its Applications, Vol. 1, 3rd Ed., Wiley,

1968. Statistic
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[ MEA-302 | Thermodynamics | 3L:1T:0P | dcredits | 4Hrs/Week L

Course Preamble:

Understand  the applications of Engineering Thermodynamics in real life situations
Understand basics and use of various laws of Thermodynamics

Understand Vapor Power Cycles

Broaden the understanding of Steam Generators

Understanding the thermodynamics of Nozzles and Diffusers

Understanding the basics of Steam Turbines

Understanding the Steam Condensers Operations and uses

A

Course Qutcomes:

By the end of the course the students shall be able to

L. Understand and can apply various laws of thermodynamics. He will be able to solve the problems
related to various laws of thermodynamics

2. Understand Boilers function and its uses. He will be able to do boiler trail for preparing heat
balance

3. Understand function, Types, utility of steam operated devices like nozzles, impulse turbine,
reaction turbine and condenser. He will be able to calculate all thermodynamic quantities like work.
efficiencies etc.

UNIT-I
Basic Concepts & Laws of Thermodynamics: Basic concepts Property, Equilibrium, State, Process.
Cycle, Zeroth law of Thermodynamics, Heat and Work Transfer. First law of Thermodynamics- first
law applied to various systems steady flow process, limitations of first law of Thermodynamics.

(9 hours)

UNIT-11
Second law of Thermodynamics, Heat Engine, Heat Reservoir, Refrigerator, Heat Pump, Carnot's
Cycle, statements of second law Reversible and irreversible processes, consequence of second law,

Clausious Inequality , Entropy, T-S diagrams, Available & Unavailable energy Availability Concept
(9 hours)

UNIT-III
Properties of Steam : Pure Substance. Phase, Phase-transformations, formation of steam, properties of
steam, PVT surface, HS,TS,PV,PH, TV diagram. processes of vapor measurement of dryness fraction,
Use of Steam Tables and Mollier chart.

(9 hours)

UNIT-1V :
Air standard cycles: Carnot. Otto, Diesel. Dual cycles and their comparison, Brayton cycle, Non
reactive gas mixture. PVT relationship, mixture of ideal gases, properties of mixture of ideal gases,
internal energy. Enthalpy and speeific heat of gas mixtures. -

(9 hours)

T
iy e




UNIT-V
Fuels & combustion : Actual & theoretical Combustion processes . Enthalpy of formation & enthalpy
of reaction, first law analysis of reacting systems. Adiabatic flame temperature , Basic concept of
Third Law of thermodynamics . Steam Tables, Mollier Charts & tables connected to reactive systems
are allowed in Examination

(9 hours)

References:

L. P.K.Nag: Engineering Thermodynamics; Mc Graw Hills Fifth Edition

2. Cengel Y; Thermodynamics; MC Graw Hills .Eight Edition

3. Kross & Potter Thermodynamics for Engineers CENGAGE Learning

4. Moran, Shapiro ,Boettner Principles of Engineering Thermodynamics Wiley student edition

5. P Chattopadhya , Engineering Thermodynamics Second Edition,OXFORD University Press
6 Zemansky Heat & Thermodynamics , Eight Edition , Mc Graw Hills India Education

6. Achuthan M; Engineering Thermodynamics by, PHI India.

7. R.Yadav Applied  Thermodynamics, Central Publishing  house  Allahaba
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! | Technology 8

MEA-303 | Materials 2LOT: P | 2credits 2Hrs/Week |

Course Preamble:
1. Know different machine elements and mechanisms, composite material use instead of
traditional heavy.
2. Understand Kinematics and Dynamics of different machines and mechanisms.
3. Select Suitable Drives and Mechanisms for a particular application.

Course Qutcomes:

By the end of the course the students shall be able to
1. Familiarity with common mechanisms used in machines and everyday life.
2. Ability to calculate mobility (number of degrees-of- freedom) and enumerate rigid links and
types of joints within mechanisms.
3. Ability to conduct a complete (translational and rotational) mechanism position analysis.

UNIT-I
Solidification of metals , Crystallization . Crystal and amorphous , different types of bonds in different
metals, Crystallography. Stability and Meta stability of metals. Different mechanical properties of
metals and other engineering materials like strength, hardness, elasticity, plasticity, Malleability,
Ductility, Creep, Fatigue etc .Introduction to industrial metals, steels and prevailing manufacturing
methods by manufacturers.

(9 hours)

UNIT-II

Cooling curves, Isomorphous, Utectic, Eutectoid . Eutectoid solid solution, Peritectic and other phase

diagrams, Alloying . Characteristics of alloying elements, Iron — Carbon phase diagram, T-T-T

diagrams, Types of Cast Iron. Types of Stainless Steels, Elastic, anelastic and Viscoelastic behaviour.
(9 hours)

UNIT-111
Heat treatment of metals, Based on phase diagram and T-T-T-Diagram the heat treatment of various
metals, Bulk heat treatments, surface heat treatments. Case carburizing, Types of Annealing,
Normalising, Spherodising, Phase Transformations like Pearlite, Cementite, Austenite, Troostite.
Bainite, Hard and soft Martensite etc. Laser hardening, Cyniding, Boriding, Nitriding, Flame
hardening, lon implantation, Etc. Heat treatment cycles. Metallographic studies, Optical Microscope,
Electron Microscope.

(9 hours)

UNIT-1V
Destructive and non-destructive testing methods, Tensile test, Compression test, shear test, bend test,
Different types of Hardness tests, Impact tests, Fatigue tests, Hardenability test. Fracture analysis,

NDT Methods. Different properties of Steels, Aluminium and it’s alloys, Copper and it’s alloys,
ckel and it’s alloys,
)

Manganeseynd it’s alloys, Chromium and it’s alloys. Ni
(9 hours)
-
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UNIT-V
Chemical Analysis of different alloying elements in commercial metals, C, Fe, Cr, Ni, Mn, Mg, S, P,
Co. Mo, Etc. Different chemical reagents, Equipments , Volumetric and Gravimetric analysis, Spot
test, Colorimetric methods, Optical and spectrophotometric analysis.

(9 hours)

References:

V. Raghwan, Material Science

G.E.Dieter. MechanicalMetallurgy

P Chalmers, Physical Metallurgy

R. C.Rollason, Metallurgy for mechanical engineers

B
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MEA- 303 Materials 2L:0T: 1P leredits 2Hrs/Week
| Technology

List of Experiments:

| Metallographic studies — Study of Optical microscope. Optically flat surface preparation,
etching reagents, Grain size- ASME no.. micro structures. Image analysis, Standard
specimen,

2. Carbon, sulphur, Phosphorus determination, Strauhlin’s apparatus, Eggert’s Method in

different samples.

Hardness and Hardenability test, Jeremy Cony test. Soft and hard Martensite.

4. Different heat treatment cycles using electric furnace [ Programmable preferred ],
Annealing, Case carburising, Normalising, etc.

5. Gravimetric / Volumetric - chemical analysis of alloying elements like, Cr, Ni, Mn, Si etc.

6. To Study of different instrumental method of analysis, Spectrophotometers, Differential
Scanning calorimeter,

7. Spot test for quick assessment of alloying elements like Mn, Cr, Ni, etc.

8. Experiments / study of Non Destructive Methods, Ultrasonic test. Magnetic particle
inspection. Dye penetration Test, Eddy current Test, Radiography Test. Cupping Test /
Formability Test for sheet metal.

(5]




| MEA-304 | Manufacturing BLAOT:0P | 3credits 3Hrs/Week
' DR Process J [

Course Preamble:
L. To state the importance and need to Manufacturing processes
2. To choose among various tool materials.
3. To aware the students about various Man ufacturing processes
4. To give them practical exposure of various Manu facturing processes
5. To tell them about applications of various Manufacturing processes.

Course Outcomes:
By the end of the course the students shall be able to
1. The Fundamentals of Engineering Materials _
2. The principle working and controlling parameters of metal forming processes and the principle
working and controlling parameters of welding
3. The principle w orking and controlling parameters of foundry and the process of mould
making

UNIT-I
Casting : Types of casting process -Molding and Foundry core sands and their properties, gating,
runners, risers. solidification, defects and elimination, molding machines, centrifugal casting, dye
casting, Shell molding: Lost wax molding: continuous casting; Cupola description and operation.

(9 hours)

UNIT-II
Welding: Types of welding .Gas welding method. Various types of oxy-acetylene gas flames, Gas
Cutting, Electric arc welding, AC and DC welding'machines and their characteristics, flux, electrodes.
submerged arc welding, TIG & MIG welding; pressure welding; electric resistance welding spot,
seam and butt welding; Thermit Chemical welding; brazing and soldering, welding defects &
remedies along with safety precautions .

(9 hours)

UNIT-111
Pattern Making: Types of patters, Pattern and pattern making, pattern allowances: pattern design
considerations. core, core boxes . Forging: types of forging operations Theory and application of
forging processes description; , drop and horizontal forging machines .

(9 hours)

UNIT-1V
Press working: Description and operation of processes, process of shearing, punching, piercing,
blanking, trimming, perfecting, notching, lancing, embossing, coining, bending, forging and drawing;
press, tool dies, auxiliary equipment, safety devices. stock feeders. scrap cutters, forces, pressure and
power requirements . Rolling; Types of Rolling operations. General description of machines and
process: rolling of structural section plates and sheets; hot and cold rolling techniques.

k L&)’UNIT—V
< R _
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Metal Machining : Basics of Lathe macl

hines , operations & com

Shaper & planner ,Introduction to milling .grinding and drilling machi

References:

Kaushish Jp; Manufacturing Proc

:Jl:&luld-—

Philip F Ostwald : Manu facturing
6. Raghuvanshi: Workshop Technol

~

Anderson and Tetro: Shop Theory: Mc Graw Hills

esses: PHI Learning.

Kalpakjian Producting Engineering PEARSON Education
Chapman; Workshop Technology

Process & systems : John
ogy : Dhanpat Rai.

Hajra Choudhary; Workshop Technology:. Vol

ponents ,working principle of
nes .
(9 hours)

Wiley
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| MEA-308 '_'J\-unif.f?ct_u,’-i}ig"_"_'_f”'T}EUT:’;F T ol Beredils 3Hrs/Week
Ig_____ﬂlgt‘_ess______i_______l_ it 4

List of Experiments:

L. To study of tools used for various manufacturing processes, study includes application
& live demonstration of hand and machine tools .

To study of the Pattern Making

To study of Metal Casting of Simple component

To study of gas welding

To study of different welding process

To study of the die Casting

To study and perform various operation of forging machine .

N s
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[ MEA-305 | Strength of Material [ 2L:1T:0P 3credits | 3Hrs/Week [

Course Preamble:
1. Provide clear understanding of principles. assumptions, and limitations underlying the
mechanics of deformable solids in equilibrium. '
2. Apply above principles to engineering design based on strength, stiffness, and stability criteria.

Course Outcomes
L. Given a physical situation the student should be able to develop a physical

understanding of the problem,
The student should then be able to construct an idealized model.
Using equilibrium, compatibility, and force-deformation relation the student should be
able to generate the solution to the problem.
4. The student should be able to analyze and design an element

Using the above principles.

o

UNIT-I
Stress and strain: stresses in members of a structure. axial loading, normal stress, shear stress,
analysis of simple structures, stepped rods, members in series and parallel: stress strain diagram,
Hooke's law. stress due to temperature, Poisson’s ratio, Bulk modulus, shear strain, relation among
elastic constants, residual stress, fiber reinforced composite materials, strain energy under axial loads
and stresses due to impact of falling weights. Transformation of stress and strain, principal stresses,
normal and shear stress. Mohr’s circle and its application to two and three dimensional analysis.

(9 hours)

UNIT-I1
Bending: pure bending, symmetric member, deformation and stress, bending of composite sections,
Eccentric Axial loading, Shear Force and BM diagram, relationship among load, shear and BM, shear
stresses in beams, Strain Energy in bending, Deflection of Beams, Equation of Elastic Curve,
Macaulay’s method and Area moment method for deflection of beams.

(9 hours)

UNIT-II1
Torsion in shafts: Tensional stresses in a shafts, deformation in circular shaft, angle of twist, stepped
and hollow transmission shafts. ' |

(6 hours)

UNIT-1V
Theories of failures: Maximum Normal Stress & Shear stress theory; Maximum Normal and Shear
Strain Energy Theory: Maximum Distortion Energy Theory; application of theories to different

materials and loading conditjens. 5 ,
(9 hours)
f G lio
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UNIT-V
Columns & struts : Stability of Structures, Euler’s formula for columns with different end
conditions, Rankine’s formula.

(8 hours)

References:

Beer FP, Johnson Mechanics of Materials .Sixth Edition :Mc Graw Hills

Debabrata Nag & Abhijet Chanda :Strength of Materials - Wiley

‘Rattan; Strength of materials;Second Edition . Mc Graw Hills

Nash William: Schaum’s Outline Series: forth Edition Strength of Materials:Mc GrawHills
Singh Arbind K; Mechanics of Solids; PHI

Sadhu Singh; Strength of Materials; Khanna Pub.

R Subramannian . Strength of materials OXFORD University Press ,Third Edition.

8 S Ramamurthum . Strength of materials . Dhanpat Rai
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MEA- 305 IStrength of Material ﬁr OL:0T: 1P J Icredits | 2Hrs/Week j

List of Experiments

To perform Standard Tensile Test on MS and ClI test specimen with the help of UTM
To perform direct/ cross Shear test on MS and CI specimen

To perform transverse bending test on wooden beams to obtain modulus of rupture
To perform fatigue test

To perform Brinell Hardness tests

To perform Vicker Hardness test

To perform [zod/Charpy test

To perform Rockwell Hardness test.

FHADIN R W~

S Satya Sed University of Technology
& Muadical Scences Sehare (M P)
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MEA- 306 || Thermal Engineering OL:0T:1P
Lab

Ieredits 2Hrs/Week

Course Preamble:
1. Heat transfer { Micro. Macro and Nano scale)
Combustion Engineering and Flame Dynamics

3. Renewable Energy Systems and Conventional Power Cycles
4. Thermodynamic Energy and Exergy optimization
5. HVAC & Cryogenics

6. Micro and Nano scale fluid transport

- Optical methods in flow visualization

8. Turbulent Dynamics
9. Gas dynamics

List of Experiments:

1
2
B
2,

o

hn

0.
7
S.
9,

To determine volumetric and isothermal efficiencies of a single stage compressor.
To Study of two stages Air Compressor with intercooler.

To determine volumetric and isothermal efficiencies of a two stage compressor.
To Study of different types of boilers and their classifications.

To Study of different types of high pressure boilers.

To determine the performance of boiler.

Temperature measurements, Pyrometers andthermography.

Thermocouples. Temperature sensors,study andcalibration.

To Study and experiments on ORSAT apparatus.

10. Experiments on calorific value of different fuels and analysis of exhaust gases.

60
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MEA-307 | Self-Study / GD OL:0T:1P 1 credits 2Hrs/Week
| Seminar

Course Preamble:

To improve the mass communication and convincing / understanding skills of students and it is to
give student an opportunity to exercise their rights to express themselves. Evaluation will be done
by assigned faculty based on group discussion and power point presentation.

Course Qutcomes

1. Analytical thinking
2. Lateral thinking
constructive argument

~
=

4. Communication skill
5. Presentation of views

The main Preamble is to improve the mass communication and convincing/understanding skills
of students. And to give the students an opportunity to exercise their rights to express themselves.
The evaluation will be done based on their presentation work and group discussion.

/5{ =
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IV Semester ( Mechanical Engineering)

IV Semester/ I Year T
Maximum Marks Theory Maximum Marks Periods/
| 1. Siot _(Practical Sloty hour/ week
iopie 5 Practical s
Subject | . : End Total solee
S.No. | ) Subject Name . Record Credits
Code Assign- Sem. R Marks :
; T /Assignment/ T| P
ments/Quiz | Practical L
[ & Viv Quiz/
iva % :
Presentation
’_ Energy . Ecology,
[ | BEA- 401 Environment and 6() 30 10 - - 100 3 = 3
Sociely

2 MEA-402 | (hSifumentation & 60 30 10 30 20 150 (2 [1] 2 4

3 MEA-03 | Theory of Machines o0 30 10 30 20 150 2 1 2 4

4 MEA-404 [ Fluid Mechanics 60 30 10 30 20 150 3 - 2 4

MEA-4os | Jasufacturing 60 | 30 10 30 20 150 [ 3 [-]2 4
| 6 MEA-406 Software Lab - - - 30 20 50 - - 2 1

r VIR e To be completed during fourth semester semester break. Its evaluation/credit to
L F i NE be added in fifth semester

ToTAL | 300 [150 [ 50 | 150 | 100 750 [13]2]10] 20
S Satyy gy 8 - k
Uh'\'ﬂrsfty
& Meoticay Sclences & TEMMOIe,
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SEMESTER -1V

\_BEAA(}I _Encrgy. Eculogy, Environment & 3L:0T:0P | 3 credits 3Hrs/Week
Society

Course Preamble:
1. To understand the basic principles of Energy. its availability and its economical utilisation.
2. To acquire proficiency in using & calibrating various energy.
3. To understand the problems in society towards environment degradation due to conventional
energy.
4. Society, Ethics & Human values regarding energy.

Course Outcomes:
Students will be able to
1. Understand the fundamental science and engineering principles relevant to energy.

2. Understand the relationship between various energy, characteristic, properties and its
economical use.
3. Processing and energy efficiency achievement.

UNIT -1
Sources of Energy: Renewable & Non Renewable, Fossil fuel. Biomass Geothermal, Hydrogen, Solar,

Wind. hydro. nuclear sources.
(9 hours)

UNIT-2
Segments of Environment: Atmosphere, hydrosphere, Lithosphere, biosphere. Cycles in Ecosystem -
Water. Carbon. Nitrogen. Biodjversity: Threats and conservation.

(8 hours)

UNIT-3

Air Pollution: Air pollutants, classification, (Primary & secondary Pollutants) Adverse effects of
pollutants. Causes of Air pollution chemical, photochemical, Green house effect, ozone layer depletion,
acid Rain. Sound Pollution: Causes, controlling measures, measurement of sound pollution (deciblage),

Industrial and non — industrial.
(10 hours)

UNIT-4
Water Pollution— Water Pollytion: Pollutants in water, adverse effects. Treatment of Domestic &
Industrial water effluent. Soil Pollution — Soil Profile, Pollutants in soil, their adverse effects,

controlling measures.
(8 hours)

UNIT-5

Society. Ethics & Human vajues— Impact of waste on society. Solid waste management Nuclear,
Thermal, Plastic, medical, Agriculture, domestic and e-waste). Ethics and moral values, ethical
situations, objectives of ethics and its study . Preliminary studies regarding Environmental Protection
Acts, introdliction to yalue education, self exploration, sanyam & swasthya.

(9 hours)
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REFERENCES:
Harris. CE. Prichard MS. Rabin's MJ, "Engineering Ethics"; Cengage Pub.

I
2
3
4.
5
0.

3.
g,

. Rana SVS : "Essentials of Ecology and Environment"; PHI Pub.
. Raynold, GW "Ethics in information Technology": Cengage.

Svakumar: Energy Environment & Ethics in society: TMH

. AK De "Environmental Chemistry"; New Age Int. Publ.

BK Sharma, "Environmental Chemistry" ; Goel Publ. House.
7. Bala Krishnamoorthy: "Environmental management"; PHI

Gerard Kiely. "Environmental Engineering" : TMH

Miller GT JR; living in the Environment Thomson/cengage
10. Cunninghan WP and MA: principles of Environment Sc¢; TMH
I1. Gandhiji M.K.- My experiments with truth
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| MEA-402 | Instrumentation & Control | 2L:1T:0P | 3 credits | 3Hrs/Week

o Satya Set University of Technology

Course Preamble:
1. To understand the basic principles, construction and working of engineering mechanical
measurement science.
2. To acquire proficiency in using, calibrating various measurement systems.
3. To understand the problems in measurement system and develop the competency to resolve the
problems.
4. To know all the measuring instruments and to measure different parameters in day-today work.

Course Outcomes:

1. After going through basic study of generalized measurement system, students will be able to
understand the stepwise working of all instruments and will be able to find out the output factors.

2. They will be able to know the importance of all factors affecting on output of instruments i.e.
errors.

3. They can suggest some points in the design & working of instruments after studying the basics if
metrology.

4. Students will be able to differentiate between all types of measurements i.e. Direct & indirect type,
contact & non-contact type as well as they can design the components with provisions of tolerance
in manufacturing.

Unit-1
Introduction to instrumentation systems, classifications, functional elements of a measurement
system. standards and calibration, static performance characteristics, measurement errors and
uncertainties. analysis. sequential and random test. specifications of instrument static characteristics,
data acquisition. reduction, data outliner detection.

(9 hours)

Unit-2
Dynamic characteristics of the instruments, formulation of system equations, dynamic response,
compensation, and periodic input, harmonic signal non harmonic signal, Fourier transform, response to
the transient input, response to random signal input, first and second order system compensation.

(9 hours)

Unit-3

Introduction to instrument systems- (a) Temperature measurements, thermometry based on
thermal expansion, liquid in glass, bimetallic, electric resistance- thermometry, thermocouples,
thermistors. detectors, (b) pressure and velocity measurements, barometer, manometer, dead
weight tester, pressure gauges and transducers, dynamic measurements,(¢) flow measurements,
pressure dikferential meters, orifice meter, venturi meter, rota-meter.

(9 hours)

T
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Unit-4
Strain gauges. strain and stress measurements, electrical circuits, compensations, motion force and
torque measurements. displacement measurements, potentiometers. linear and rotary variable
differential transformers. velocity measurements. electromagnetic technique, stroboscope, load cell,
measurement of torque on rotating shaft. power estimation from rotating shaft.

(9 hours)

Unit-5
Control systems, open loop and close loop control, mathematical modeling of dynamic systems
— mechanical systems, electrical systems, fluid systems, thermal systems. transfer function, impulse
response function, block diagrams of close loop systems, system modeling using software.
(9 hours)

Reference:
. Nakra B.C.Chaudhary K.K, Instrumentation measurement and analysisTata McGraw
Hill.
2. Richard S. Figiola & Donal E. Beasley, John Wiley, Theory and design of mechanical
measurements. :
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MEA_T-_i_{:]é_.[:j_:llﬁ_t_l_‘hl_l__l]]’g‘l_l_ti_lfj_(f!_ll_‘&__gqntl‘ol i ;'_(_}L_:UT:IP r 1 credits | 2Hrs/Week

List of Experiments

. To determine the functional elements of a measurement system.
. To Study of Dynamic characteristics of the instruments

. To Study of Temperature measurements instruments

. To Study of strain gauges, strain and stress measurements.

. To Study of Control systems.

. To Study of open loop and close loop control systems.

L 9 —

o

4 Registrar
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| MEA-403 | Theory of Machines | 2L:1T:0P | 3 credits | 3Hrs/Week |

Course Preamble:
1. This course aims at the fundamental science and engineering principles relevant to
machines.
2. The course will present systematic approaches for the mechanical working of machines.
3. Various machine working principles and how to raise their efficiency.

Course Outcomes:

Students will be able to
1. Understand the fundamental science and engineering principles relevant to machines.
2. Understand the relationship between dynamic and static forces involved on machines.
3. Processing and economical design of machines.

Unit-1
Introduction, kinematics and Kinetics, mechanisms and machines, degree of freedom, types of motions,
kinematic concept of links, basic terminology and definitions, joints and kinematic chains, inversions,
absolute and relative motions. displacement, velocity and acceleration diagrams, different mechanisms
and applications.

(9 hours)

Unit-2
kinematic synthesis of linkages. dynamic motion analysis of mechanisms and machines, D’Alembert’s
principle. number synthesis, free body diagrams, kinematic and dynamic quantities and their
relationships. analytical method and graphical method. :

(9 hours)

Unit-3
Cams, introduction, classifications of cams and followers, nomenclature, analysis of cam and follower
motion. analytical cam design with specific contours, pressure angle, radius and undercutting, motion
constrains and program, critica| path motion, torque on cam shaft.

(9 hours)

Unit-4
Power transmission, kinematics of belt- pulley, flat and v —belt. rope, condition of maximum power
transmission, efficiency, friction, friction devices. pivot and collars, power screw, plate and cone clutch,
brakes, classifications, bock, band, internal and external, friction circle, friction axis.

(9 hours)

Unit-5 ;
Gears, laws of gearing. classification and basic terminology, tooth profiles, kinematic considerations,
types ol gears. spur, bevel, worm. helical, hypoid etc, Gear Trains, Epicyclic, Compound, balancing-
static and dynamic, in same/ different planes. Introduction to vibration, single degree of freedom.

. (9 hours)
e L= Ve
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Reference:

R.L.Norton.kinematics& dynamics of machinery, Tata McGraw Hill, ISBN13
A.Ghosh & A.Malik. Theory of Mechanisms and Machines,EWP Pvt Ltd.ISB
Rao JS and Dukkipati: Mechanism and Machine Theory: NewAge Delhi.
Dr.Jagdish Lal: Theory of Machines; Metropolitan Book Co:

Delhi — 5.Ghosh,A,.Mallik. AK: Theory of Mechanisms &

I

1

-

Machines, 2e.
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[ M_E\EB Tht;r-}z@“a_chines __ | 5 ﬁﬁ"l-"_l-l’—r_- 1 credits | 2Hrs/Week :|

List of Experiments

I To Study of cam and follower and finding velocity and acceleration of follower.
2. To. Study of slider crank mechanism
3. To. Study of different kinematic pairs.
4. Generation of involute teeth profile for different gears.
5. Performance of interference and undercutting of tooth (by
plotting)
6. To Study of Gyroscopic Effect while using Gyroscope.
7. To study working of Differential Gear Mechanism.
8. To study working of sun and planet epicycle gear train mechanism using.
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[ MEA-404 | Fluid Mechanics | | 2L:1T:0P | 3 credits | 3Hrs/Week |

Course Preamble:
1. To understand the structure and the properties of the fluid.
2. To understand the behavior of fluids at rest or in motion and the complexities involved in solving
the Muid flow problems,
3. To solve different type of problems related to fluid flow in pipes and do the prototype study of
different type of machines

Course Qutcomes:
1. Explain the concept of fluid. stability of bodies in fluid and different types of fluid flows.
2. Use Bernoulli’s theorem to solve basic problems involving pressure losses through pipes and pipe
bends and its application
3. Explain the importance of Dimensional Analysis techniques and dimensionless parameters in
fluid mechanics: Reynolds number; Mach number.
4. Lean the concept of potential flow, viscous flow considering viscous forces

Unit-1
Introduction, fluid and the continuum. flujd properties. surface tension, bulk modulus and
thermodynamic properties, Newton's laws of viscosity and it’s coefficients, Newtonian and non
Newtonian fluids. hydrostatics and buoyancy. meta center and metacentric height, stability of floating
bodies.

(9 hours)

Unit-2
Fluid kinematics, Langragian and Eularian mrthod. description of fluid flow, stream line, path line and
streak line. types of flow and types of motion. local and connective acceleration, continuity equation,
potential flow, circulation, velocity potential, stream function, laplace equation, flow nets.

(9 hours)

Unit-3
Fluid dynamics, system and control volume, Reynold transport theorem, Euler’s equation, Bernoulli’s
equation. momentum and moment of momentum equation, their applications, forces on immersed
bodies, lift and drag. streamlined and bluff bodies. flow around circular cylinder and aerofoils.

(9 hours)

Unit-4
Flow through pipes, Reynold number, laminar and turbulent flow, viscous flow through parallel plates
and pipes, Navier Stoke’s equation. pressure gradient. head loss in turbulent flow ( Darcey’s equation),
friction factor. minor losses, hydraulic and energy gradient. pipe networks.

(9 hours)

Unit-5

Introduction to boundary layer theory, description of boundary layer, boundary layer parameters, Von

Karman momentum equation, laminar and turbulent boundary conditions, boundary layer separation,

compressible flow, Mach number, isentropic flow, stagnation properties, normal and oblique shocks,
ih lines, flow through nozzles. -




(9 hours)

Reference:

2

L

Lh Is

Massy B.S., Mechanics of fluid, Routledge

Publication

2.Shames, Fluid Mechanics, Tata McGraw Hills

Fluid Mechanics- Yunush A. Cengel. John M. Cimbala- TMH.Delhi

FFluid Mechanics and Fluid Power Engineering — D.S. Kumar— Kataria & Sons —
5.A text of Fluid Mechanics — R. K. Rajput — S. Chand & Company Ltd., Delhi

—L
/
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MEA-404 | Fluid Mechanics __[OLOTAP| . 1 credits | 2Hrs/Week

List of Experiments:

i
2
3
1
5

0.

. To determine the meta-centric height of a ship model.

- To verify Impulse Momentum Principle.

- To calibrate a Venturimeter and study the variation of coefficient of discharge.
l'o calibrate an orifice-meter,

. To Flow measurement using Pitot tube.

To determine the hydraulic coefficients (Ce, Cd and Cv) of an orifice.

- To determine the coefficient of discharge of a mouth piece. \

To study the variation of friction factor for pipe flow.

" Registrar
St Universtty of Technology
m&mﬁ:ﬂ! Sclences Sehore (M P)
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[ _MEA-405 | Manufacturing Technology | 2L:1T:0p [ 3eredits | 3HrsWeek

Course Preamble:
[ The primary objective of this course is to help the student gain the knowledge about traditional
manufacturing machine like lathe. drilling, milling, grinding and welding machines.
To understand various tools and tool signature used on these machines
To understand importance of measurement and process of measurement.

bl b2

Course Outcomes:
I Identify the different components and operations of traditional machines.
2. Select and apply different manufacturing processes to machine a component.

Unit-1
Analysis of Machining processes. introduction. tool geometry, tool materials, wear characteristics,
cutting forces, | cutting fluids, failure of cutting tools, broaching operation, types of broaching
machines, design of broaching tools. centre Jess grinding, thread chaser, thread grinding boring, super
finishing processes like honing, lapping, electroplating and buffing.

(9 hours)

Unit-2 ' |
Gear machining. types ol gears, elements of gears. different methods of gear production, gear cutting on
milling machine. gear machining by generation method. principles of generation of surfaces — hobbing,
shaping and basic rack cutting, gear finishing by shaving and gear grinding, tooth profile grinding,
suitable gear treatments.

(9 hours)

Unit-3
Plastics. composition of plastic materials. moulding method- injection moulding, compression
moulding. transfer moulding, extrusion moulding, calendaring, blow moulding, laminating and
reinforcing, welding of plastics, ‘

(9 hours)

Unit-4
Unconventional machining processes. introduction, abrasive Jet machining, ultrasonic machining,
electrochemical machining, electro discharge machining, electron beam machining, laser beam
machining, plasma arc machining. non destructjve testing of machined surfaces and tools.

(9 hours)

Unit-5
Extrusion, principles. hot and cold extrusion processes, tube extrusion, sawing, power hacksaw, band
saw., circular saw, Introduction to numerical control machining, NC Machine tools, NC tooling .part
programming, functions, coordjnate systems.

~  Registrar
Satya St University of Teehnelogy
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Reference:
I~ Ghosh A., Mallik A.K..Manu facturing science, EWP Pvt Ltd. ISBN 81 85095 85

2. R.K.Jain, Production Technology, Khanna Publishes. ISBN 81 7409 099 |
3. Campbell J.S.. Principles of Manu facturing Materials and Processes.
4. CMTI Handbook

N

Rao P.N., Manufacturing Technol 2y, Tata McGraw Hill




MEA- 'ilg_‘l[ -.'\Ehufacturiug Technology | OL:0T:1P | 1 credits | 2Hrs/Week |

List of Experiments:

l. To Study of different methods of gear production.
)

To Study ol different grinding machines.
3. To Study of Processing Pimllu Injection Molding.
4. To Study the manufacturi ing of different methods of gear.
5

To Study of hot and cold extrusion processes
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[ MEA-406 | Software Lab [ 3:77p ~ Seredits [ 3HryWeek ]

Course Preamble:

I. To introduce field of Intelligent CAD/CAM with particular focus on engineering product design
and manufacturing.

2. To develop a holistic view of initial competency in engineering design by modern computational
methods.
3. To understand concepts of geometric modelling.

4. Provide theoretical background of CAD/CAM. v) Introduce Rapid Prototyping techniques.

Course Outcomes:
A learner will be able to. ...
L. Identify proper computer graphics techniques for geometric modelling.
2. Transform. manipulate objects. store and manage data.
3. Prepare computer assisted part program and post process.
Prepare part programming applicable to CNC machines.
5. Use rapid prototyping and tooling concepts in any real life applications.

IR

Role of computers in design and manufacture. Drawing software, configuration, function and
facilities. parametric representation. examples of drawings and systems

Surface modeling, curves and surface representation — composite surfaces, case studies in CAD,
parametric representation analytic and synthetic curves, surface manipulation, design and
engineering applications, Current developments in CAD, feature based modeling, design by
feature. Solid modeling. boundary representation, analytic solid modeling, constructive solid
geometry, sweep representation, design and engineering applications,

Strategic plan of CAD system design and development, graphic exchange, features recovery, etc.

Reference:
I Donald H. Paulin M, Computer graphics, Prentice

Hall, Ibrahim z., CAD/CAM. Theory and Practice,

McGraw Hill,

Mec mohan C, Browne. CAD/ CAM Principles- practice and manufacturing management,

Pearson Education Asial_td.

2
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[ MEA- 406 | SoftwareLab [OL:0T:1P | 1 credits | 2Hro/Week i

List of Experiments

2D sketching on CAD software

3D modeling on CAD software
Modeling of IC Engine components
Modeling of hand tools

I —

&

5. Modeling of modern Furniture using CAD software
6. Modeling and Assembling components for a project on CAD software
7. A case study on Product Design using CAD software
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f"_M19;&274?7:_L_@@_@ji-’iim_{—r_"_ [OL:0T:1P] 1 credits | 2Hrs/Week

—

Course Preamble:
Industrial Training is imparted with the following in mind-

I To provide comprehensive learning platform to students where they can enhance their employ
ability skills and become Job ready along with real corporate exposure.

2. To enhance students’ knowledge in electrical technology.

3. To Increase self-confidence of students and helps in finding their own proficiency

4. To cultivate student’s leadership ability and responsibility to perform or execute the given task.

5. To provide learners hands on practice within a real job situation

Course Outcomes:
At the end of the training, a student will be able to:

I acquire and apply fundamental of engineering aspects learned during training.

2. Become updated with all the Jatest changes in technological world.

3. Ability to communicate efficiently.

4. Ability to identify, formulate and model problems in real practical field and find engineering
solution based on a systems approach.

5. Awareness of the social, cultural. global and environmental responsibility as an engineer.

Duration:- 2 weeks after the |V semester in the summer break. Assessment in V semester.
Students must observe following to enrich their learning during industrial training:
- Industrial environment and work culture,

- Organizational structure and inter personal communication,

- Machines/ equipment/ instruments - their working and specifications.

- Product development procedures and phases.

- Project planning, monitoring and control.

==\

\
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Name of Faculty : School of Engineering
Name of Department : Mechanical Engineering
Minutes of Board of Studies Committee Meeting Dated on 01.02.2020

The Board of Studies Committee Meeting was held in the room of Department of
Mechanical Engineering at 2:30 PM. on 01.02.2020, Following members were present.

1. Mrs. Priyanka Jhavar, Associate Prof. (Mechanical Engineering), Chairman

2. Dr.G. R. Selokar, Professor (Mechanical Engineering), Member

3. Mr. Sanjay Kalraiya, Associate Prof. (Mechanical Engineering), Member

4. Mr. Anil Verma, Asst. Prof. (Mechanical Engineering) - Member

5. Mr. Dhananjay Yadav, Asst. Prof, (Mechanical Engineering), Member

6. Mr. Sachin Baraskar, Asst. Prof, (Mechanical Engineering), Member

7. Mr. Omshankar Jhariya, Asst. Prof. (Mechanical Engineering), Member

8. Dr. A.C.Tiwari Professor RGPV Bhopal External Member

9. Dr. K. R. Aharwal Professor MANIT Bhopal External Member

The Chairman of Board of Studies Committee welcomes and appreciated the efforts put up
by the faculty for progress of the departmental activities. The following Agenda points were
discussed and resolved.

Agenda Preparation of syllabus and Scheme for V, VI, VII and VIII Semester.
Discussion Scheme

Scheme and syllabus was put up before the member as per AICTE guidelines, It was

discussed in detail by the members and modification were suggested.




Resolution of the Discussion:

It was resolved that scheme and syllabus as proposed with modilication may be accepted

The Chairman thanks the members for peaceful conduction of meeting.

Signature of All members {including Chairman)

1.

9.

Mrs. Priyanka Jhavar, Associate Prof (Mechanical Engineering), Chairman
Dr. G. R. Selokar, Professor (Mechanical Engineering), Member

Mr. Sanjay Kalraiya, Associate Prof. (Mechanical Engineering), Member —— iy

2o

Mr. Anil Verma, Asst. Prof. (Mechanical Engineering) - Member

: LA
Mr. Dhananjay Yadav, Asst. Prof. (Mechanical Engineering), Member LJ
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Mr. Omshankar Jhariya, Asst. Prof. (Mechanical Engi|1ce1‘il1g]_!__l}/len1l)ez* k(j‘iﬂ,’}*

Mr. Sachin Baraskar, Asst. Prof. (Mechanical Engineering), Member
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Dr. A.C.Tiwari Professor RGPV Bhopal External Member C‘c

2T
Dr. K. R. Aharwal Professor MANIT Bhopal External Member (ﬁ”"b,///
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(Mechanical Engineering )

V SEMESTER

. 3 Maxi n Marks Tot: 5
Maximum Marks Theory Slot {;:::‘:‘;::I HI::]\\ .\II:rII\l.-i Periods/ hour/ week Credits
_— i x T ! Practical
S5.No. Subject Code Subject Name Enid oy Assian- Record
Sem. .I'_,“N ments/Oui IAssignment | I B
Exum. Gk z I Quiz/
Presentation
I MEA-3U1 Machine Component Design ) 30 1 i 20 150 2 | < 1
2 MEA-302 Dviamies of Macles Ol Hil 1 30 0 150 7 2 1
3 MEA-303 Metal Cutting & CNC Machines 6l 30 ] 3 20 150 2 I 2 1
4 MEA-504 Program Elective-] i) 30 1] - 10 i I i} 1
5 MEA-303 Open Core Elecnive - 1 60 R 10 - 100 5 1 i} i
0 MEA-306 Tdusinnal Traimmg-i 150 100 250) 4 2
roTAL 300 150 30 240 160 200 12 ] mn 22
Program Elective - |
MEA-S04 ‘ MEA-504 (A Turbo Machmery 1 MEA-304 (B) Production & Operation Management
Open Core Elective-1
MEA-503 | MEA-303 (A Work Study and Ergonomics MEA-305 (B)Industrial Safery Engmecning
T L
AR
LN
) A
[} N e
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i
SEMESTER -V
"MEA-501 | MACHINE ~ COMPONENT JL:AT:0P | 03 credits | 3Hrs/Week
L___ __ |/DESIGN | | S S i .

Course Preamble:
. To familiarize the various steps involved in the Design process
5. To understand the principals involved in evaluating the shape and dimensions of a
5. Complete to satisfy function and strength requirements.
4. Students shall gain a thorough understanding of the different types of failure modes and
5. Criteria. They will be conversant with various failure theories and be able to judge which
6. Criterion is to be applied for a particular situation.
7. Student shall gain design knowledge of the different types of elements used in
g, the machine design process, for e.g. fasteners. shalts. couplings etc. and will be able to design

these elements for each application.

Course OQutcomes:
I, Ability to analyze the stress and strain of mechanical components and understand,
> Identify and quantify failure modes for mechanical part.
3. Ability to decide optimum design parameters for mechanical systems.
4. Ability to desien mechanical system for fluctuating loads.
s. . Acquire skill in preparing production drawing pertaining to various designs.

UNIT 1

Design Against Fluctuating Load @ causes of stress concentration: stress concentration in tension,
bending and torsion; Fluctuating Stresses, notch sensitivity, fatigue stress concentration factor, cyclic
loading, endurance limit. S-N Curve, loading factor. size factor. surface factor. Design consideration
for fatigue, Goodman and moditied Goodman's diagram, Soderberg Equation, Gerber Parabola.

Fatigue Design under Combined Stresses.
(9 hours)

UNIT 2

Design of components subject to static loads: riveted joints, welded joints threaded joints, pin, key
knuckle. and cotter joints, Types of cotter Joint, Dimension of Various part of the knuckle Joint.
(9 hours)

UNIT 3

Springs: Design of helical compression and tension springs. consideration of dimensional and
functional constraints. leaf springs and torsion springs; fatigue loading of springs. surge in spring;

special springs. N
=,

\ (9 hours)

Fg T L P
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Brakes & Clutches: Materials for friction surface, uniform pressure and uniform wear theories, Design
of friction clutches: Disk , plate clutches, cone & centrifugal clutches. Design of brakes: Rope, band &
block brake. Internal Expanding Brakes, Disk Brakes.

(9 hours)

UNIT 5

Spur and Helical Gears: Force analysis of Gear Tooth, modes of failure. Beam Strength, Lewis
Equation, Form Factor, Formative Gear and Virtual number of teeth: Gear materials; Surface strength
and wear of teeth: strength against wear: Design of straight tooth spur and Helical Gears. Bevel Gears:
Application of bevel. formative gear and virtual number of teeth: Force analysis; Lewis equation for

bevel gears; Strength against wear: Design of bevel gear.

(9 hours)

References:

I. Shingley J.E; Machine Design; TMH

2. Sharma and Purohit; Design of Machine elements; PHI
3. Wentzell Timothy H: Machine Design: Cengage learning

4. Mubeen: Machine Design: Khanna Publisher
Ganesh Babu K and Srithar k: Design of Machine Elements: TMH

6. Sharma & Agrawal; Machine Design: Kataria & sons

Maleev: Machnine Design. C y
L

L
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MEA-301 [h-lé\CTHINiﬂ COMPONENT | OL:0T:2P | 1 credits i'_z'"Hrsm*eck

DESIGN

List of Experiments:-
Designing and sketching of components contained in the syllabus.

[. To study design procedure of Knuckle Joint with detailed drawing

I~

To study design procedure of cotter joint with detailed drawing
3. Tostudy design procedure of helical and torsion spring with detailed drawings

4. To study design procedure of brake with detailed drawings.

h

To study design procedure of clutech with detailed drawings.

6. To study design procedure of spur and helical gear with detailed drawings.
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'MEA-302 | DYNAMICS OF [ 2L:1T:0P | 03 credits | 3Hrs/Week
| MACHINES [

Course Preamble:

I. Tounderstand the concept of balancing of rotating and reciprocating masses.

2. To understand the Force analysis of Reciprocating Engine.

3. Tostudy different types of Gear Trains.

4. To understand the concept of Vibrations. Single Degree ol Freedom systems and the
Forced Vibrations.

5. Tostudy different types of Governors and its functions.

Course Outcomes:
After completion of the course, the student will be able to:

I Apply mathematical principles to perform dynamic force analysis on machine
components,
Establish methods for balancing of machine components.
3. Analyze free vibration of various systems.
4. Analyze forced vibration of various systems.

I[\J

UNIT 1
Dynamics of Engine Mechanisms: Displacement. velocity and acceleration of piston, turning
moment on crankshalt, turning moment diagram.

(9 hours)

UNIT 2

Governor Mechanisms: Types of Governors, Characteristics of Centrifugal Governors, Gravity and
YF =

Spring Controlled Centrifugal Governors, Hunting of Centrifugal Governors. Inertia Governor.

(10 hours)

UNIT 3

Balancing of Inertia Forces and Moments in Machines: Balancing of Rotating Masses. Two plane
balancing, determination of balancing masses (graphical and analytical methods), balancing of rotors,
balancing of I.C. engine.

(9 hours)

UNIT 4

Friction: Frictional Torque in Pivots and Collars by Uniform Wear and Uniform Pressure, Boundary




and Fluid Film Lubrication. Friction in Journal and thrust bearings. rolling friction. Clutches,
(8 hours)

UNIT 3

Belt :Belt drives: Velocity ratio, limiting ratio of tension: power transmitted: centrifugal effect on
belts, maximum power transmitted by belt, initial tension. chain and rope drives: Brakes: Band brake.
Block brakes. Internal and External Shoce brakes, braking of vehicles, Dynamometer types and uses.
Analysis of Cams, Response of Un-damped Cam Mechanism.

(9 hours)

References:
I Rattan SS: Theory of machines: TMH
2. Dr.R.K.Bansal& Dr.Brar: Theory of Machines [P
3. Ghosh and Mallik: Theory of Mechanisms and Machines: Altiliated East-West Press, Delhi
4. Norton RL: kinematics and dynamics of machinery: TMI |
5. Grover: Mechanical Vibrations

.. Thomson: Theory of Vibrations

o
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| MEA-502

List of Experiment

l.

2.
3.
4.
5.

0.

DYNAMICS OF MACHINES [oL:0m2p
=0 OF MACHINES [ 0L:0T:2P

To Study of various models of governors.

To Study of gyroscopic motion and calculation of v
To Study of various Lypes of Cams and followers.
To Study ot various first order vibration systems.
To study working of friction clutches using models
To study working of intern

al expanding brake

[Leredits

alue ol gyroscopic couple,

[ 2HyWeek ]




| MEA-503 [Metal Cutting & CNC | 2L17T505 ]
(SR | Machines

Course Preamble:

2 |-

03credits | SHryWeek |

The main learning objective of this course is to prepare the students for:

| Applying  fundamental knowledge, principles in material removal  processes and
Importance of metal cutting parameters.

Applying the fundamentals of turning and automatic machine tools.

Applying the principles of reciprocating, milling and gear cutting machines.

4. Applying the principles of abrasive processes and broaching processes.

Applying the CNC machine tools and programming manufacturing processes.

tJ

L

N

Course Outeomes:

Upon completion of this course. the students will be able to:

,

. Apply fundamental knowledge, principles in material removal processes and importance
of metal cutting parameters.

Apply the fundamentals of turning and automatic machine tools
Apply the principles of reciprocating, milling and gear cutting machines.

4. Apply the principles of abrasjve processes and broaching processes
Apply the CNC machine tools and programming manufacturing processes

= N B

L

UNIT I

Lathe: Classification of machine tools and their basic components: lathe- specilication, components &
accessories, various operations on lathes. capstan & turret lathes, tool layout. methods of thread
production, machining time, single point cutting tools. tool signature and nomenclature,

(8 hours)

( UNIT 11

Grinding: Types of grinding machines. surface. cylindrical and internal erinding. grinding wheels,
specifications, wheel turning and dressing without ceeentricity, centre-less erinding.
(8 hours)

UNIT 111

Milling: Vertical, horizontal and universal type machines. specifications and classifications of milling
machines. universal dividing head plain and different indexing, gear cutting. milling cutters.

Drilling & Broaching: Fixed spindle, radial and universal drilling machines. drilling time, broaching
principle, broaches and broaching machines. '

(9 hours)
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UNIT IV

Shapers: Classification and specifications. principle parts, quick return mechanism. shaper operations,
speed feed, depth of cut, machining time. Surface qualities. equipment used for rating surfaces, rms.
CLA value, causes for surface irregularities. Gear Cutting: Dic casting, methods of forming gears,
generating process. Gear shaping, gear shaving, gear grinding gear lesting.

(10 hours)
UNITV

Mechatronics: Introduction to control systems. analog control. transfer function. procedure for
writing transfer function, signal flow diagram, introduction to electronic components like switches,
magnetic type, electromagnetic type, transducers and other SCNSOrs. servo motors, basics of CD-ROM
players, PLC. applications, CNC machines.

(9 hours)

References:
I Rao PN: Manufacturing Technology vol I and 11: TM}H
2. Hazra Chadhary: Workshop Tech.Il; Media Promoter and Pub
3. Lindberg RA; Processes and Materials of Manufacturing; PHI.
4. Raghuvanshi:BS: Work shop technologv Vol-1. I1: Dhanpat Rai Delhi
5. Alciatori DG, Histand MB; Introduction to Mechatronics and Measurement system;

6. HMT: Production Processes: TMH
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| MEA-503 | Metal  Catting & CNC | 0L:0T:2p |

| SESE—

__| Machines

List of Experiment:

To make a job on lathe machine with all operations,

1 EI-_c;iiE__'_"_i" 2Hrs/Week
N e B P B e e T }

To Study of center less grinding machine/ tool and cutier type grinding machine.
To Study of horizontal/ universal milling machine, diving head and indexing mechanism of'it.

To cut a spur gear on milling machine using rapid indexing method.
To Study of radial drilling machine and preparing a job on it.
quick return mechanism.

To study a sapping machine to learn about working of

7o) D
“(LYU‘ET '
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[ 3L:ATOP | 0d credits | 3Hrs/Week
| |

| MEA-504 | Turbo Ma chinery

L(A)

+ ]

—_— o

Course Preamble:

The purpose of the course s to introduce the means by which the energy transfer is achieved in the
main types of turbo machines and the different behaviors of individual types in operation. The course
aims at introducing preliminary design fundamentals of twrbo machines including axial and radial flow

turbines and axial and centrifugal flow compressors.

Course Outcomes:

Demonstrate a basic understanding of laws of fluid Tow and thermodynamics in association with the
turbo machinery Course Learning Outcomes:

I1- Tackle turbo machinery problems associated with ndustry

I11- Design some parts in gas turbine systems,

V- Develop computational skills to analyze and design of components such compressor intake.

diffusers, and gas turbine exits
UNIT 1

Energy transfer in turbo machines: Application of first and sccond laws ol thermodynamics to turbo
machines, Moment of momentum equation and Euler turbine cquation, Principles of impulse and
reaction machines, Degree of reaction. Energy equation for relative velocities.

(8 hours)

UNIT 2

Steam turbines: Iinpuise staging: Velocity and pressure compounding, Include qualitative analysis,
Effect of blade and nozzle losses on vane efficiency. Stage etficiency, Analysis for optimum
efficiency, Mass flow and blade height. Reactions staging: Parson’s stages. Degree of reaction,
Nozzle efficiency. Velocity coefficient. Stator efficiency. Carry over cfhiciency. Stage efficiency,
Vane efficiency. Conditions for optimum efficiency, Axial thrust Reheat factor in turbines, Free and
forced vortex types of Mlow. Governing and performance characteristics of steam turbines,

(10 hours)

UNIT 3

Water turbines: Classification. Pelton, Francis and Kaplan turbines. vector diagrams and work done,

draft tubes, governing of water turbines.
(8 hours)

A
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UNIT 4

Centrifugal Pumps: Classification, Advantage over reciprocating type, Definition of mano- metric
head, Gross head. Static head, Vector diagram and work done. Performance and characteristics:
Application of dimensional analysis and similarity to water turbines and centrifugal pumps, Selection
of machines, Hydraulic, volumetric, Mechanical and overall efficiencies.

(10 hours)

UNIT 5

Compressors:Centrifugal Compressor — Vector diagrams. Work done. Temp and pressure ratio, Slip
factor, Work input factor. Pressure coefticient. Dimensions of inlet eye, Impelier and diffuser. Axial
flow Compressors Vector diagrams. Work done factor. Temp and pressure ratio. Degree of reaction.

(9 hours)

References:
I. Venkanna BK: turbomachinery: PHI Csanady: Turbo machines
2. Kadambi V Manohar Prasad; An introduction to EC Vol. 11l Turbo machinery
3. Bansal R. K; Fluid Mechanics & Fluid Machines:
4. Rogers Cohen &SarvanMulto Gas Turbine Theory
5. Kearton W. J; Steam Turbine: Theory & Practic
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MEA-504 F&i{icﬁﬁf"& Operation [ SL:IT:0P | 04 credits | 3Hrs/Week |
M |

| (B) fanagement | | L= s NEL Il

Course Preamble:
[. To introduce the students 1o the types of productions in the industries as well as
» they should be tamiliar with the functions of PPC used in the shop floor of the
e industry.

2. To introduce the students to the design and development of the product as well as
* importance of product characteristic for the design and development of product.
3. To familiarize the students with the batch production of the shop floor for
® optimization for the cost or profit .
4. To introduce the students by using the multi activity chart for calculation of
5. machine cycle efficiency also familiarize with line balancing problems ol shop

s floor.
6. To introduce with calculation of cost of the product as well as replacing the
= machine after its life time.

7. To introduce the students the necessity of maintaining the inventory.

Course Outeomes:
Upon suceessful completion of this course. the student il be able to.....
I Hlustrate the types of production and use of functions of PPC on the shop floor.

2. Hlustrate the design and development of the product on the shop floor.
[Hustrate the optimization technique used in batch production.,

4. To caleulate the idle time and machine cycle efficiency to improve the
5. Todevelop the balanced line of production with minimum idle time.
6. To understand how to maintain the inventory for shop foor.

UNIT 1

Introduction : System concept of production; Product life cycle: Types and characteristics of
production system; Productivity: Process and product focused organization structures: Management
decisions — strategic, tactical and operational.

(8 hours)
UNIT 2

Forecasting : Patterns of a time series — trend . cyclical, seasonal and irregular; Forecasting
techniques : moving average, simple exponential smoothing. lincar regression: Forecasting a time

series with trend and seasonal component.
f\ i (8 hours)
it
b
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UNIT 3

Materials Management and Inveatory Control : Components of materials management; Inventory
control : EOQ model. Economic lot size model, Inventory model with planned shortages, Quantity
discounts  for EOQ model: ABC analysis; Just-in-time inventory management.  Materials
Requirement Planning : MRP concept — bill of materials (BOM). master production schedule; MRP

calculations.
(10 hours)

UNIT 4

Machine Scheduling : Concept of Single machine scheduling — shortest processing time (SPT) rule to
minimize mean flow time. Earliest due date (EDD) rule to minimize maximum fateness, Total
tardiness minimizing model: Minimizing makespan with identical parallel machines: Johnson’s rule

>

for 2 and 3 machines scheduling.
(9 hours)

UNIT 5

Project Scheduling : Activity analysis; Network construction: critical path method (CPM); Crashing
of project network. Quality Assurance Meaning of Quality; Quality assurance system; choice of
process and quality: Inspection and control of quality: Maintenance function & quality; Process
control charts : x-chart and Rchart, p-chart and c-chart: Acceptance sampling : Operating
characteristic (0.C) curve. Single sampling plan, Double sampling plan. Acceptance sampling by
variables: concept of Six Siema.

(9 hours)

References :

I. Buffa and Sarin, Modern Production/Operations Management, John Wiley & Sons.
2. R. Panneerselvam, Production and Operations Management. PHI.

3. Russell & Taylor. Operations Management, PHI.

4. Adam and Ebert, Production and Operations Management, PHI.

- Production & Operations Management by Starr. Cenage Learning India.
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i MEA-305 | Work Study and Ergonomics | 3L:1T:0P | 04 credits | 3Hrs/Week
(A) . . et I

Course Preamble:

This course introduces the role of Work Study in the industry and how productivity issues in the
industry can be addressed by the application of Work Study. while stimulating critical thinking on the
techniques of Method Study and Work Measurement. The course also introduces the concept of
conducting time studies and production studies to assess time standards and production standards for
fulfilling production goals in an organization. The course further introduces the scope of ergonomics
and the application of ergonomic principles to workplace desien and work organization and culminates
with the concept of evaluating the impact of various human factors to design of safe workplace

environment.

Course Outcomes:

The students will be able to:

1. develop a case for productivity improvement in any manufacturing or service industry
scenario
independently conduct a method study in any organization with the objective of

rJ

improving a process, material movement system or design of a work place

L

develop time standards for operations. identify production bottlenecks and improvise
operations

4. apply principles of good ergonomic design of work arcas and equipment

identity. explain and evaluate the impact ol various personal attributes (anatomical,

*th

physiological and anthropometric) on proper safe working practice

UNIT 1

Method study: purpose of work study, its objectives. procedure and applications: method study
definition and basic procedure. selection of job, various recording techniques like outline process
charts. flow process charts, man machine charts, two handed process charts. string diagram, flow
diagram, multiple activity chart, simo, cyclographs and chrono-cyclographs; critical examination,
development. installation and maintenance of improved method; principles of motion economy and
their application in work design; micro motion study. memo motion study and their use in methods

study.
(10 hours)

UNIT 2

Work measurement: Introduction & definition. objectives and basic procedure of work measurement;
application of work measurement in industries: time study: basic procedure. equipments needed,
methods of measuring time. selection of jobs. breaking a job into elements; numbers of cycles to be
timed: rating and methods of rating, allowances, calculation of standard time.




Work sampling: Basic procedure. design of work sampling stdy conducting work sampling study and
establishment of standard-time.

(9 hours)
UNIT 3

Job evaluation and incentive schemes: Starlight line. Tailor. Merrick and Gantt incentive plans
Standard data system; elemental and non-elemental predetermined motion systems, work factors
system; Methods Time Measurement (MTM), MOST.

(8 hours)

UNIT 4

Human facter engineering: Definition and history of development of human factors engineering,
types & characteristics of man-machine-system, relative capabilities of human being and machines;
development and use of human factor data: information input and processing: Introduction to
information theory: factors effecting information reception and processing; coding and selecting of

SENSOry inputs.
(8 hours)
UNIT 5

Display systems and anthropometric data: Display- types of visual display. visual indicators and
warning signals: factorial and graphic display: general principles of auditory and tactral display,
characteristics and selection.

(8 hours)

References:

I. ILO; work-study; International Labour Organization

2. Khan MI: Industrial Ergonomics: PHI Learning

3. Barrnes RM: Motion and Time Study: Wiley pub

4. Megaw ED; Contenmprory ergonomics: Taylor & [racis

5. Sandera M and Mc Cormick E: Human Factors in Enge and design: MGHil|

6. Currie RM: Work study; BIM publications
7. Mynard; Hand book of Industrial Enea:
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| MEA-503 ! Industrial Sa hd’(.‘(\ £ numter—muﬂ_—ﬁ;1'_."1”’ ! 04 credits SPil_stétl‘ ]

£1:) S (S el L e P e .

Course Preamble:
I~ Possess a mastery of Health safety and environment knowledge and safety management skills,
to reach higher levels in their profession.
2. Knowledgeable safety Engineer rendering professional expertise to the industrial and societal
needs at national and global level subject to legal requirements.
3. Well communicate the information on Health salety and environment facilitating collaboration
with experts across various disciplines so as to create and execute safe methodology in complex

engineering activities

Course Qutcomes:

L. Apply knowledge of Mathematics. Science. Engineering fundamentals and an engineering
Specialization for hazard identification. risk assessment, analysis the source of incidents and

control of occupational Dicses & hazards,

2. Design, Establish. Implement maintain and continually improve an occupation health and
safety management system to improve ¢ safety.

3. Conduct investigations on unwanted incidents using ¢.2. (Root cause analysis. what i analysis)
and generate corrective and preventive action to prevent repetition and happening of such
incidents.

UNIT 1

Safety management-Need for safety, saftety and productivity. planning for safety. formulation of
safety policy, safety management techniques-job  safety analysis. safety sampling technique,
incident recall technique. plant safety inspection, salety organizations and its functions.

(8 hours)
UNIT 2
Accident prevention-Nature and causes of accidents, accident proneness, cost of accidents. accident

preventionmethods. accident reporting and investigation, personal protective equipment’s, safety
education and training, dam: age control and disaster control.

(8 hours)
UNIT 3 A ‘
EGloar
. o Satys Sep
Operational Safety Verstty of Techno
: ‘ * Medal Sclnces Senore g1y "

General safety considerations in material handling — manuai and mechanical. safety in machine shop,
safety in use of hand and portable (power) tools, safety in use of electricity, safety in welding and
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cuttmg, principles of guarding. safety in grinding, safety in heat treatment shop, safety in gas furnace
operation.
(9 hours)

UNIT 4

Occupational Heaith and Hygiene-Concept and spectrum ol health. levels of prevention, tunctional
units of occupational health service, activities of occupational health unit. occupational and work
related diseases such as silicosis, asbestosis. lead, nickel, chromium and manganese toxicity,
prevention and control. gas poisoning, effects and prevention. hearing conservation programme -
physical and chemical hazards - control measures.

(10 hours)

UNIT 5

Fire engineering and explosion control-Fire triangle, classification of fires. fire properties of solid,
liquid and gas, building evaluation for fire safety, fire load, fire resistance materials and fire testing,
structural fire protection. exits and egress - industrial fire protection systems, sprinkler — hydrants.
portable extinguishers - fire suppression systems, detection systems. principles of explosion -
detonation and blast waves. explosion venting. explosion parameters. explosion suppression systems
based on CO2 and halogen.

(10 hours)

References:

I. Heinrich H. W, ~Industrial accident prevention™. McGraw Hill

Company. New York, 1980

Frank P. Lees, “Loss prevention in process industries™. Vol. .

I & I, Butterworth, London, 1980

3. Brown D. B, “System analysis and design for safety™ Prentice Hall, New Jercy, 1976

4. Derek James. “Fire prevention hand book™. Butter Worths and Company,
London. 1986

5. “Accident prevention manual for industrial operations™. National Safety
Council, Chicago, 1989

6. Clayton and Clayton, “Patty’s industrial hygiene and toxicology™, Vol. |,
1 & 111, Wiley.
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SEMESTER ~V1

MEA-601 | NC and CNC Machine tools “JL;I"r:nP‘l'{'}'s_c_{-édirs | 3Hrs/Week
| |
. ; |

e

Course Preamble:

Ihis course covers Fundamentals and concepts of CNC machining centers, NC part programming,
Programming through CAD/CAM (Master CAM). and Maintenance and Troubleshooting the CNC
machine tools. This course offers more hands on expericnce through which the participants will be

developing CNC programs and machining complicated shapes by using the CNC machine tools,

Course Outcomes:
The participants will be able to:

I. Understand fundamentals of NC/CNC

2. Learn and Write NC Part Programming
3. Learn NC Programming through CAD/CAM

4. Hands —on experience on Master CAM

Learn Tooling for NC/CNC

6. Understand machines like Chucking and Turning Centres. Machining Centres
7. Learn Maintenance and Trouble Shooting of CNC Machine Tools

Ly

UNIT-1:

Introduction: Fundamentals of numerical control, advantages limitations of N.C systems -
classification of N.C systems. Computer Numerical Control: Nomenclature. tvpes and features of
CNC machine tools, machine control unit, position control and its significance, engineering analysis
of NC positioning systems, open loop and closed loop systems, precision in NC positioning systems-
control resolution, accuracy and repeatability. Actuators: servomotors, stepper motors, transducers

and feedback elements.
(9 hours)

UNIT - 11

Features of N.C. Machine tools: Design consideration of N.C machine tools - increasing
productivity with N.C machines. tooling for CNC machine. System Device: Feed back system-
counting devices digital analog converters. Interpolations: DDA integrators. simple and symmetrical
DD reference word CNC interpolators. (8 hours)

[ 4 @s‘fﬁ
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Part Programming: Process planning and flow chart for part programming. systems nomenclature
and tool geometries, Tool presetting & modular tooling. Selection of tools based on machining
capacity, accuracy and surface finish, elements of programming for turning and milling, part
programming. Preparatory codes G, miscellaneous functions M, Interpolation. tool compensations,
cycles for simplifying programming. typical part programming Control Loops for N C Systems:
Introduction-control loops for point and counting systems.

(10 hours)

UNIT -1V

Computerized Numerical Control: CNC concepts-advantage of CNC reference planes, sampled
data techniques. microcomputers in CNC. Adaptive Control Systems: Adaptive control with

optimization and constraints-variable gains AC systems.

(8 hours)
UNIT -V
Modern CNC machines: CNC lathes. turning centers. machining centres. automatic pallet changers,

automatic tool changers, direct numerical control and applications. CNC machine design features.
(8 hours)

REFERENCE :

I. Numerical control of machine tool — Koren & Ben Uri — Khanna Publisher.Delhi

2. Automation, Production Systems and Computer Integrated Manufacturing - Groover — PHI.
3. CNC Programming - S.K. Sinha - Galgotia

4. Mechatronics - HMT —~TMH.Delhi

5. Numerical Control and Computer Aided Manufacturing -Tewari, . .o, Kundra- TMH. Delhi
6. Machine Tool Design and Numerical Control — N.K.Mchta — TMH Delhi

7. Fundamentals of Computer Numerical Control = NHT — Prentice Hall. Delhi
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' MEA-601 ! NCand CNC Machine tools | 0L:0T:2P | 1 credits T 2Hrs/Week
i

List of Experiment:

ks

sJd g

wn

P

To make a Program on cnc lathe machine with all operations like turning, step turning,
drilling, tapper turning, thread cutting and knurling .

To make a job on enc lathe machine with all operations like turning. step turning, drilling,
tapper turning. thread cutting and knurling.

To Study of different control systems and NC codes.

To Study of different control systems and CNC codes.

To make a Program for circular interpolation.

To make a program on ¢nc milling machine gear teeth

lo make a job on ene milling machine gear teeth

e
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EI_EA 602 | [1 :t and \F\_s Transfer i ___L.S_[__I_IU[’_[ i}j_t_itdi‘\_ __:_ SH rs/Week

Course Preamble:
The main learning objective of this course is to prepare the students for:

[ Applying the principle mechanism of heat transfor under steady state and transient
conditions.

2. Applying the fundamental concept and principles in convective heat transter,
3. Applying the theory of phase change heat transfer and design of heat exchangers.

Applying the fundamental concept and principles in radiation heat ransfer.

f‘\l
S

L

Analyzing the relation between heat and mass transfer and to sofve simple mass transfer
problems.

Course Outcomes:

Upon completion of this course. the students will be able 1o:
!

L. Apply the principle mechanism of heat transfer under steady state and transient conditions.
2. Apply the fundamental concept and principles in convective heat transler.
3. Apply the theory of phase change heat transfer and design of heat exchangers.
4. Apply the fundamental concept and principles in radiation heat transfer.
5. Analyze the relation between heat and mass transter and to solve simple mass transfer
problems.
Unit-1

Basic Concepts: Modes of heat transfer, Fourier’s law. Newton's law, Stetan Boltzman law; thermal
resistance and conductance, analogy between flow of heat and electricity.combined heat transfer
process; Conduction: Fourier heat conduction equation, its form in rectangular. cylindrical and
spherical coordinates, thermal diffusivity, linear one dimensional steady state conduction through a
slab, tubes, spherical shells and composite structures, electrical analogies, critical-insulation-thickness

for pipes, effect of variable thermal conductivity.
(10 hours)

Unit 2

Extended surfaces (fins): Heat transfer from a straight and annular fin (plate) for a uniform cross
section; error ip measurement of temperature in a thermor \elcr well. fin efficiency. lin effectiveness,
J Jo
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applications; Unsteady heat conduction: Transient and periodic conduction, heating and cooling of
bodies with known temperatures distribution. systems with infinite thermal conductivity. response of

thermocouples.
(10 hours)

Unit 3

Convection: Introduction. free and forced convection:  principle of  dimensional analysis
Buckingham “pi¢” theorem. application of dimensional analysis of' free and forced convection
.empirical correlations for laminar and turbulent flow over flat plate and tubular geometry: calculation
of convective heat transfer coefficient using data book.

(8 hours)

Unit 4

Heat exchangers: Types- parallel flow. counter flow: evaporator and condensers, overall heat
transfers coefficient, fouling factors. log-mean temperature difference (LMTD). method of heat
exchanger analysis. effectiveness of heat exchanger. NTU method:
Mass transfer: [ick’s law. equi-molar diffusion. diffusion coefficient. analogy with heat transfer.
diffusion of vapor in a stationary medium.

(8 hours)

Unit 35

Thermal radiation: Nature of radiation. emissive power. absorption. transmission. reflection and
emission of radiation, Planck’s distribution law. radiation from real surfaces: radiation heat exchange
between black and eray surfaces. shape factor. analogical electrical network. radiation shields.
Boiling and condensation: Film wise and drop wise condensation: Nusselt theory for film wise
condensation on a vertical plate and its modification for horizontal tubes; boiling heat transfer
phenomenon, regimes of boiling, boiling correlations.

(10 hours)

References:

I. Sukhatme SP; Heat and mass transfer: University Press Hyderabad A2 i
2. Holman JP; Heat transfer; TMH

3. Nag PK: heat and Mass Transfer: TMH

4. Dutta BK: Heat Transfer Principles And A pp: PHI Learning

3. Mills AF and Ganesan V: Heat transfer; Pearson

6. Cengel Yunus A: Heat and Mass transter; TMH

7. Yadav R; Heat and Mass Transfer; Central India pub-Allahabad

8. Bachr HD;Stephan K; Heat and Mass Transfer: MacMillan Pub

9. Incropera FP and Dewitt DP; Heat and Mass transfer: Wiley
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List of Experiments:

L ko —_

LA

o=

Conduction through a rod to determine thermal conductivity of
material

. Forced and free convection over circular cylinder

Free convection from extended surfaces
Parallel flow and counter flow heat exchanger effectiveness and heat

transler rate

Calibration of thermocouple
- Experimental determination of Stefen-Boltzman constant
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X])ZA-GOS | 1C Eagines 3L:AT:0P (u-:'c.-ums [3H1-stL-ck
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Course Preamble:
L. To make students familiar with the design and operating characteristics of modern
internal combustion engines

2. To apply analytical techniques to the engineering problems and performance analysis
ol internal combustion engines
3. To study the thermodynamics. combustion. heat transler. friction and other factors

affecting engine power, efficiency and emissions
4. To introduce students to the environmental and fucl economy challenges facing the
internal combustion engine
To introduce students to future internal combustion engine technology and market

A

trends
Course Outcomes:

L. Differentiate among different internal combustion engine designs

2. Recognize and understand reasons for differences among operating characteristics of
different engine types and designs
3. Given an engine design specification, predict performance and fuel economy trends with

vood accuracy
4. Based on an in-depth analysis of the combustion process. predict concentrations of primary

exhaust pollutants
UNIT I

Internal Combustion Engine: S.1. and C.1. engines of two and four stroke cycles, real cycle analysis of
Sl and Cl engines. determination of engine dimensions. speed. fuel consumption. output. mean
effective pressure, efficiency. factors effecting volumetric efficiency. heat balance, performance
characteristics of SI and CI engines, cylinder arrangement, firing order, power balance for multi-
cylinder engines, valve timing.

(10 hours)

UNIT 2

Combustion in S| engines: Flame development and propagation, ignition lag, effect of air density.
temperature, engine speed, turbulence and ignition timings, physical and chemical aspects of
detonation, effect of engine and fuel variables on knocking tendency, knock rating of volatile fuels,
octane number, H.U.C.R.. action of dopes. pre-ignition. its causes and remedy. salient features of
various type combustion chambers. valve timing and firing order.

(9 hours)
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INIT 3

Combustion in C.I. Engines: Times base indicator diagrams and their study. various stages of
combustion, delay period. diesel knock, octane number, knock inhibitors. salient features of various
types of combustion chambers, fuel, ignition. cooling. exhaust and lubrication systems: Simple
problems on fuel injection. various types of engines, their classification and salient features. Rotary .
C. engines, their principles of working.

(9 hours)

UNIT 4

I.C. Engine System: Fuels. ignition systems, cooling, exhaust/scavenging and lubrication system. Fuel
metering in SI engine: Fuel injection in S| engine (MPFI & TBI), Theory of carburetion, simple
problems on carburetion. Fuel metering in CI engines: Fuel injection in Cl engine and simple
problems. various types of engines, their classification and salient features. Fuels: Conventional fuels
and alternate fuels, engine exhaust emission. carbon monoxide, unburnt hydro carbon, oxides of
nitrogen, smoke, density, measurement and control, hydrogen as alternate fuel.

(10 hours)

UNIT 5

Supercharging: Effect of attitude on mixtuie strength und output of S.1. engines. low and high
pressure super charging. exhaust, as turbo-charging, supercharging of two stroke engines.

(8 hours)

References:

I. Ganeshan V: Internal Combusion engines: TMH

2. Mathur ML & Sharma RP; A. Course in IC engines: DhanpatRai

3. Gupta HN: Fundamentals of IC Engines; PHI

4. Srinivasan S: Automotive Engines; TMH

5. Halderman JD and Mitchell CD:; Automotive Engines theory and servicing; Pearson
6. DomKundwar: Internal Combustion Engines : Dhanpat Rai Publications

LSy

7. Taylor GF; Internal Combustion Engines Theory & Practice: MIT Press
8. Richard Stone; Introduction to 1C Engines: Society of Automotive Lingr (Palgrave Mc Millan)
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| MEA-603 [MECHANICAL Tﬂ;ﬁflip’ | Odcredits | 3Hrs'Week ]
| MEASUREMENT AND i’ |
e A N SRR
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Course Preamble:

vl 2

To understand the basic principles, construction and working of engineering mechanical
measurement science.

- To acquire proficiency in using, calibrating various measurement systems

To understand the problems in measurement system and develop the competency to
resolve the problems.

. To know all the measuring instruments and to measure different parameters in day-today

work.

( Course Outcomes:

Alter going through basic study of generalized measurement system. students will be able

UNIT 1

L) b

To understand the stepwise working of all instruments and will be able 1o find out the
output factors.

They will be able to know the importance of all factors a ffecting on output of instruments
Ihey can suggest some points in the design & working of instruments after studying the
basics if metrology.

Students will be able to differentiate between all types ol measurements i.e. Direct &
indirect type. contact & non-contact Lype as well as they can design the components with
provisions of tolerance in manufacturing through the concepts ol metrology.

Measurement: Significance of Mechanical Measurements. Classification of measuring instruments,
( teneralized measurement system. types of inputs: Desired. interfering and modifying inputs. Static
characteristics: Static calibration. Linearity. Static Sensitivity, Accuracy. Static error, Precision,
Reproducibility, Threshold. Resolution. Hysteresis, Drift. Span & Range ete. Errors in measurement:

Types of errors, Effect of component errors, Probable errors. : (10 hours)
UNIT 2
Displacement Measurement :  Transducers for displacement.  displacement  measurement.

potentiometer, LVDT. Capacitance Types, Digital Transducers (optical encoder) Strain
Measurement : Theory of Strain Gauges. gauge factor, temperature Compensation, Bridge circuit.
orientation of strain gauges for force and torque, Strain gauge based load cells and torque sensors
Measurement of Angular Velocity: Tachometers, Tachogenerators, Digital tachometers and
Stroboscopic Methods, Acceleration Measurement.

W Satyn St University of Toch

(9 hours)
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UNIT 3

Pressure. Measurement: Elastic pressure transducers viz. Bourdon tubes. diaphragm, bellows and
piezoelectric pressure sensors. High Pressure Measurements. Vacuum measurement: Vacuum gauges
viz. McLeod gauge. lonization and Thermal Conductivity gauges. Flow Measurement: Bernoulli’s
fHow meters. Ultrasonic Flowmeter. Magnetic flow meter. rotameter. Temperature Measurement:
Electrical methods  of  temperature  measurement  Resistance thermometers.  Thermistors  and
thermocouples. Pyrometers,

(10 hours)
UNIT 4
Introduction to control systems. Classitication of control system, Open loop and closed loop systems,

Mathematical modelling of control systems, concept of transfer function, Block diagram algebra.
(8 hours)

UNIT 5
Transient and steady state analysis of first and second order system . Time Domain specifications.
Step response of second order system.  Steady-state error error coefficients. steady state analysis of

different type of systems using step. ramp and parabolic inputs.
(8 hours)

References:

l. Measurement Systems (Applications and Design) 5th ed.- E.O. Doebelin - McGraw Hill.

2. Mechanical Engineering Measurement - Thomas Beckw ith, N.Lewis Buck, Roy Marangoni
Narosa Publishing House, Bombay.

3. Mechanical Engineering Measurements - A. K. Sawhney - DhanpatRai& Sons. New Delhi.

4. Instrumentation Devices & Systems - C.S. Rangan&G.R.Sarma - Tata McGraw Hill.

5. Instrumentation & Mechanical Measurements - A <. Thayal.

6. Control System Engineering: by Nagrath 1J. and Gopal .
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Course Preamble:
I. To develop an ability 1o apply knowledge of Mathematics and [hermal Sciences
2. To develop an ability to design a system component and processes to meet the desired needs of
Power Plant.

o
)

Course Outcomes:

I. Ability to have adequacy with design, erection and development of Power Plant

2. Optimization of Power Plants with respect to avaitable resources.

Unit 1

Introduction to methods of converling various energy sources (o electric power, direct conversion
methods renewable energy sources. solar, wind, tidal. gcothermal. bio-thermal, biogas and hybrid

energy systems. luel cells. thermoelectric modules, MHD-Converter,
(9 hours)

Unit 11

Fossil fuel steam stations: Basic principles of sitting und station design. effect of climatic factors on
station and equipment design. choice of steam cycele and main equipment, recent trends in turbine and
boiler sizes and steam conditions. plant design and lavout. outdoor and indoor plant. system
components, fuel handling, burning systems. element of feed water treatment plant. condensing plant
and circulating water systems, cooling towers, turbine room and auxiliary piant equipment.,

instrumentation. testing and plant heat balance.
(10 hours)

UNIT 111

Nuclear Power Station: Importance of nuclear power development in the world and Indian context,
Review of atomic structure and radio activity. binding eneray coneept. fission and fusion reaction,
fissionable and fertile marterials. thermal neutron Hssion. important nuclear fuels. moderators and
coolants, their relative merits. thermal and fast breeder reactors. principles of reactur control, safety
and reliability features.

(9 hours)

UnitIv

Hydro-Power Station: Elements of Hydrological computations. rainfall run off. flow and power
duration curves. mass curves, storage capacity. salient features of various types ol hydro stations,
component such as dams. spillways, intake systems. head works, pressure tunnels. penstocks,
reservoir, balancing reservoirs, Micro and pico hydro machines, selection of hydraulic turbines for

power stations, selection of site. ‘,«—--;,:“:\
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(9 hours)

Unit vV

Power Station Economics: Estimation and prediction of load. Maximum demand. load factor,
diversity factor, plant factor and their influence on plant design. operation and economics:
comparison of hydro and nuclear power plants typical cost structures. simple problems on cost
analysis, economic performance and tariffs. interconnected system and their advantages, elements of
load dispatch in interconnecied systems.

(9 hours)

References:

I Nag PK: Power plant Lngg: TMIH
2. Al-Wakil MM; Power plant fechnology: TMEH
3

Sharma PC; Power plant Engg: Kataria and sons. Delhi

4. Domkundwar; Power Plant Engg: Dhanpatrai & sons.
5. Rajput RK: A text book of Power plant Engg.; Laxmi Publications.
6. Yadav R; Steam and pas turbine and power plant engy.




| MEA-604 (B) [ Renewable Energy Sysem [ SL0T:0P | 5 areais | Shirgwesi——

Course Preamble:
The course should enable the students Lo:
[ Understand the various forms of conventional cnerey resources.

{\J

Learn the present cnergy seenario and the need jor energy conservation
3. Explain the concept ol various forms of renewable energy
4. Outline division aspects and utilization of renewable cnerzy sources for both domesties and

mdustrial application

7

Analyze the environmental aspects of renewable energy resources,

Course Qutcome:

e

Upon completion of the course. the student will be able to:

I Describe the environmental aspects of non-conventional cnergy resources. In Comparison with
various conventional energy systems, their prospects and limitations,

Know the need of renewable energy resources, historical and latest developments.

Describe the use of solar encrgy and the various components used in the energy production
with respect to applications like - heating, cooling. desalination. power generation, drying,

s 2

cooking cle.

4. Appreciate the need of Wind Energy and the various components used in energy generation and
know the classitications,

5. Understand the concept of Biomass encrgy resources and their classification, types ol biogas
Plants- applications

0. Compare Solar, Wind and bio cnergy systems, their prospects, Advantages and limitations.

7. Acquire the knowledge of fuel cells. wave power., tidal power and geothermal principles and

applications.
( UNIT-I

Solar Radiation: Extra-terrestrial and terrestrial, radiation measuring instrument, radiation
measurement and predictions. Solar thermal conversion: Basics, Flat plate collectors-liquid and air
type. Theory of flat plate collectors. selective coating, advanced collectors, Concentrators: optical
design of concentrators. solar water heater. solar dryers. solar stills. solar cooling and refrigeration.
Solar photovoltaic: Principle of photovoltaic conversion of solar encrgy: Technology for fabrication
of photovoltaic devices: Applications of solar cells in PV generation systems: Organic PV cells.

(10 hours)

UNIT-I1

Wind energy characteristics and measurement: Metrology of wind speed distribution. wind speed
statistics, Weibull. Rayleigh and Normal distribution, Measurement of wind data, Energy estimation

VRt __/,i_,,
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Wind Energy Conversion: Wind energy conversion principles: General introduction: Types and
classification of WECS: Power. torque and specd characteristics: power curve of wind turbine,
capacity factor, matching wind turbine with wind regimes: Application of wind energy wind turbine
with wind regimes;

(9 hours)

UNIT-HI

Production of biomass- photosynthesis-C3 & (4 plants on biomass production; Biomass resources
assessment; Co2 fixation  potential of biomass: Classification  of biomass: Physicochemical
characteristics of biomass as fuel Biomass conversion routes: biochemical, chemical and thermo
chemical Biochemical conversion of biomass to energy: anacrobic digestion, biogas production
mechanism, technology. types of digesters, design of biogas plants, installation. operation and
maintenance of biogas plants, biogas plant manure-utilization and manure values. Biomass
Gasification: Different types. power generation from gasilication, cost benefit analysis of power

generation by gasification.
(10 hours)

UNIT-TV

Small Hydropower Systems: Overview of micro. mini and small hydro system: hydrology; Elements
of turbine; Assessment ol hydro power; selection and design criteria of turbines: site selection and
civil works; speed and voltage regulation; Investment issue load management and tarift collection:
Distribution and marketing issues. Ocean Energy: Ocean energy resources, ocean energy routs;
Principle of ocean thermal enerey conversion system. ocean thermal power plants. Principles of ocean
wave energy and Tidal energy conversion.

(8 hours)

UNIT-V

Geothermal energy: Origin of geothermal resources. type of geothermal energy deposits, site
selection geothermal power plants: Hydrogen Energy: Hydrogen as a source of cnergy, Hydrogen
production and storage. Fuel Celis: Types of fuel cell. fuel cell system and sub- system, Principle of
working. basic thermodynamics. '

(8 hours)

References:

I. Kothari, Singal & Rajan: Renewable Energy Sources and Emerging "Technologies, PHI Learn
2. Khan, B H, Non Conventional Energy, TMH.

3. Sukhatme and Nayak, Solar Energy, Principles of Thermal Collection and Storage, TMH.

. Tiwari and Ghosal, Renewable Energy Resources: basic principle & application, Narosa Publ
. Koteswara Rao, Energy Resources, Conventional & Non-Conventional. BSP Publication.

. Chetan Singh Solanki, Solar Photovoltaics: Fundamental, technologies and Application,PH] L
. Abbasi Tanseem and Abbasi SA: Renewable Energy Sources; PHI Learning

Ravindranath NH and Hall DO. Biomass. Energy and Environment. Oxford University Press.
- Duftie and Bgckman. Solar Engj NQermal Process, Wiley.
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TJL:iﬂiﬁﬁ ]_ 03 credits 3Hrs/Week

Course Preamble:
I Identify and develop operational research models from the verbal description of the real
system.
Understand the mathematical tools that are needed 1o solve optimization problems.
Use mathematical soltware to solve the proposed models
4. Develop a report that describes the model and the solving technique, analyze the results
and propose recommendations in language understandable 1o the decision-making

‘wd D

processes in Management Engineering.

Course OQutcome

Methodology of Operations Research.

2. Linear programming: solving methods, duality, and sensitivity analysis.
3. Integer Programming.

4. Network fows.

5. Multi-criteria decision techniques.

6. Decision making under uncertainty and risk.

7. Game theory.

e

Dynamic programming,

UNIT 1

Linear system and distribution models: Mathematica] formulation of linear systems by LP, solution
of LP for two variables only, special cases of transportation and assignment and its solution. Vogel's
forward looking penalty method, cell evaluation degeneracy. use of SW Lindo, Tora, Excell.

(8 hours)

UNIT 2

Supply chain (SCM): Definition. importance, expenditure and opportunities in SCM; integration of
inbound. outbound logistics and manufacturing to SCM, flow of material money and information,
difficulties in SCM due to local v/s system wide (global) optimization and uncertainties in demand
and transportation: Bull-whip effect: customer value: I'T, info-sharing and strategic partnerships;
plant and warehouse-network configuration: supply contracts and revenue sharing: outsourcing;
transportation. cross docking and distribution. forecasting models in SCM; coordination and
leadership issues: chanae of purchasing role and vendor rating. variability from multiple suppliers.
(10 hours)

UNIT 3
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Inventory models: Necessity of mventory in process and safety stock, problem of excess inventory
and cycle time (=WIP/ Throughput), JI'T/ lean mfg: basic EOQ/ EPQ models for constant review Q-
system(S.s): periodic review. base stock P-system: service level. lead time variance and safety stock;
ABC, VED and other analvsis based on shelf life, movement, size. MRP technique and calculations,
lot sizing in MRP. linking MRP with J17: evolution of MIP to ERP to SCM and e-business.

(9 hours)

UNIT 4

Waiting Line Models Introduction. Input process. service mechanism. Queue discipline. single
server (M/M/1) average length and times by Littles formula. optimum service rate; basic multiple
server models (M/M/s) (b) Competitive strategy: concept and terminology, assumptions, pure and
mixed strategies. zero sum gsames, saddle point. dominance. graphical, algebraic and LP methods for

solving game theory problems.
(9 hours)

UNIT 5

Decision analysis: decision under certainty. risk probability and uncertainty: Hurwicz criteria; AHP-
assigning weight and consistency test off AHP (b) Meta-heuristics Definition of heuristic and meta-
heuristic algorithins: introduction 1o Tabu search. Simulated Anncaling and Genetic algorithms and

solution of traveling salesman and non linear opltimization probleims.
(9 hours)

References:

I. Hillier FS and Liberman GJ: Introduction to Operations Research concept and cases: TMH
. Simchi-Levi, Keminsky: Designing and managing the supply chain: TMH.
Srinivasan G; Quantitative Models In Operations and SCM: PHI Learning
. Mohanty RP and Deshmukh SG: Supply Chain Management; Wiley India
. Taha H; Operations research: PHI

. Sen RP; Operations Research-Algorithms and Applications: PHI Learning
. Sharma JK: Operations Research: Macmillan

. Ravindran . Philips and Solberg: Operations rescarch: Wiley India

9. Vollman, Berry et al: Manu facturing planning und control for SCM: TMH.
10. Bowersox DJ. Closs DJ. Cooper MB: Supply Chain Logisti Mgt; TMH
1. Burt DN. Dobler DW. StarlingSL: World Class SCM: TMI

12. Bronson R ;Theory and problems of OR: Schaum Series. I'MH
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03 credits | 3Hrs/Week

e _Ifn.;gi;.u:r_iilg ] L0700 1

Course Preamble:

This course introduces the role of Work Study in the industry and how productivity issues in the
industry can be addressed by the application of Work Study. while stimulating critical thinking on the
techniques of Method Study and Work Measurement. The course also introduces the concept of
conducting time studies and production studies to assess time standards and production standards for
fulfilling production goals in an organization. The course further introduces the scope of ergonomics
and the application of ereonomic principles to workplace desion and work organization and culminates
with the concept of evaluating the impact of various human factors to design of safe workplace

cinvironment.

Course Outcome:

The students will be able to:

I. develop a case for productivity improvement in any manutacturing or service industry scenario

2. Independently conduct a method study i any oreanization with the objective of improving a
process. material movement system or design of a work place
3. develop time standards for operations. identify production bottlenecks and Improvise operations
4. apply principles of good ergonomic design of work arcas and equipment
5. Identity. explain and evaluate the iImpact of various personal attributes (anatomical,
physiological and anthropometric) on proper saie working practice
UNIT |

General: Man in industrial work environments, Ereonomics as multidisciplinary fields, Importance

~and justification and ergonomics problems. Man-machinc-environment system.

(8 hours)

UNIT 2

Anthropometry: Significance of human body measurement in design of equipment. Facilities. Work
place and operation. Static and dynamic anthropometry. Anthropometric data. Task Analysis: Task
description, Posture measurement, RULA & REBA analysis and evaluation, Lifting & lowering tasks,
Lifting index, Lifting & carrying tasks, NIOSH lifting equation.,

(9 hours)

UNIT 3

Biomechanics: Introduction to levers of Human Body. Ligaments & Tendons, Joints. Kinetics to
include forces producing motion.
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UNIT 4

Man-Environment Interface: Environmental factors of temperature. Humidity, Lighting and noise
i industry, Effect of environmental factors on human performance. Measurement and mitigation of
physical and mental fatioue. Basics of environment desiun for improved efficiency.

(9 hours)

UNIT 3
Design of Display and Control: Need for informaiion display. Elements of information theory,
Reaction time, Mcthods and Lypes of displays. Design of audio and visyal displays. Design of hand
and foot operated control device. Design of human-computer mierface.

(9 hours)

References:
[ Bridger. R.S.. Introduction to Ergonomics. McGraw Hill {2008).

2. Sanders, M. and McCormick E., Human Factors in Engincering & Design, McGraw Hill
(1993).

3. Maynard, H. B.. Industrial Engineering Hand Book. McGraw Hill (1992).
4. David, A.. Practice & Management of Industriul Ergonomics. Prentice Hall
3. Singleton. W. T.. Introduction to Ereonomics. WHO. Geneva (1972).

s gm,;,h Regttray

Unba,
! Medbea) o, Y of Terto 111
2l Scte e s F-.‘)h.'_-r: —:;T}O'OQE'




VII SEMESTER

(Mechanical Engineering )

Maximum Marks
(Practical Slor)

Maximum Marks Theory Slot

Periods! hour! week

]

Practical -
Sul . 3 Tot e
: hject Subiject Name End X [_-'"'] Record “f.”l Credus
ode . Assign- Seny, z Marks [
Sem A pasts fAssignment/ L I P
Bin ments/Quiz | Practical Quir /
e & Viva i
Presentation
S T i o ————
MEA-70) | Mechanical Vibration & 60 30 10 30 £ 150 3 0 2 I ]
\'u::h: Engineering
2 ‘ MEA-702 | Awomobile Engmeering ] 30 10 30 20 150 3 0 2 I
\IL A-T03 | Program Elective-Iv 0l 30 10 100 3 ] 0 i
MEA-T0M Open Core L"t&li\t -1 60 30 1o I - 100 3 0 ] 3
’ MEA-705 { Project Stage-| ’ / 120 80 200 10 3
MEA-T06 Self Study/ (1]) Seninar ‘ ' 200 200 2 I
] ToTAL 240 | 120 [ | s | s 900 12 0 16 2 J

MEA-
704

MEA-703 (A) Design of Heat
Exchanger

MEA-704 (A) Project Management

Program Elective - IV

MEA-703 (B) Industrial
Robotics

__Open Core Elective-111

MEA-704 (B) Nano
Manufacturing

12




SEMESTER V11

[ MEA-701 {

MECHANICAL VIBRATION I .ELE'EF‘[_M credits | 3Hrs/Week
AND NOISE ENGINEERING I [ |

Course Preamble;

L. To state the importance Mechanical Vibrations

2. To make the students aware about various modeling techniques helpful in imitating a
Mechanical system.

3. To give them practical exposure of Elements of a Vibrating system

4. To tell them about applications of Elements of 4 Vibrating system

5. To make students learn the harmful effects of « ibrations and techniques required to
make system safe from its ill effects.

Course Quteomes

I The principle and working of Elements of 4 Vibrating system

2. Formulation of Workable model ol a Vibrating svstem

3. Formulations and solution of cquations ol motion {or various types of vibrating systems

4. Methods to bring reduction in the levels of s ibration in system to which they are harmful
by learning to design vibration controlling Mechanical systems

Unit I

Fundamental Aspects of Vibrations: Vibration. main causes, advantages and disadvantages;
engineering applications of vibration and noise; vector method of representing harmonic motion;
characteristics of vibration, harmonic analysis and beats phenomenon, work done by harmonic
forces on harmonic motion: periodic, non-harmonic functions- Fourier series analysis; evaluation
of coefficients of Fourier series: elements of vibratory system; lumped and distributed parameter
systems.
Undamped Free Vibrations: Derivation of differential equation of motion: the energy method,
the method based on Newton’s second law of motion, and Rayleigh’s method. Solution of
differential equation of motion: Natural frequency of vibration. Systems mvolving angular
oscillations: the compound pendulum.

(10 hours)

Unit I1
Damped Free Vibrations: Viscous damping: coefficient of damping; damping ratio-Under
damped. over damped and critically damped systems: logarithmic decrement: frequency of da
free vibration: Coulomb or dry friction damping; frequency, decay rate and comparison of v
and Coulomb damping: solid and structural damping; slip or interfacial damping.




(9 hours)

Unit 111
Harmonically excited Vibration: One degree of freedom- forced harmonic vibration: vector
representation of forces: excitation due (o rotating and reciprocating unbalance: vibration Isolation,
force and motion transmissibility: absolute and refatiyve motion of mass (Seismic Instruments ).
Whirling Motion and Critical Speed : Whirling motion and Critical speed @ Definitions and
significance .Critical - speed of a vertical. Critical speed of a shaft carrying multiple discs (without
damping ), Secondary critical speed.

(9 hours)

Unit IV
Systems With Two Degrees of Freedom - Principal modes of vibration: torsion vibrations;
Forced. Un-damped vibrations with harmonic excitation ; Coordinate coupling: Dynamic vibration
absorber; torsion Vibration Absorber: Pendulum type of dynamic vibration.

(8 hours)

Unit vV

Noise Engineering -Subjective response of sound: Frequency and sound dependent human
response: the decibel scale: relationship between, sound pressure level (SPL). sound power level
and sound intensity scale: relationship between addition. subtraction and averaging,

Noise: Sourees, Isolation and Control: Major sources of noise on road and in industries, noise
due 1o construction cquipments and domestic appliances. industrial noise control. strategics- noise
control at source (with or without sound enclosures)

(9 hours)

References Book :

[.- Ambekar A.G.,” Mechanical Vibrations and Noise Engineering;
PHI
Meirovitch Leonard: Element of Vibration Analysis: TMH
Dukikipati RV Srinivas J Text book of Mechanical Vibrations:
PHI
4. Kelly SG and kudari SK: Mechanical Vibrations: Schaum
Series: TMH
Thomson , W.T.. Theory of Vibration with Applications , C.B.S
Pub & distributors . Grading System 2013 - 14
6. Singiresu Rao. “Mechanical Vibrations . Pearson Education .
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List of Experiments:-

I- To find out effect of load on natural frequency ol vibrations of a lever pin supported at one
end carrying adjustable load on a vertical screwed bar and spring supported at some intermediate
point (i) When the dead weight of rods is neglected and (ii) when their dead weight is taken into
account .

2-To find out frequency of damped free vibration and rate ol'decay of vibration-amplitude in

the system.

3-To find out natural frequency and damped frec frequency of a torsion pendulum and . hence
to find out coefficient of damping of the oil :

4- To observe the phenomenon of whirl in a horizontal light shaft and to determine the critical

speed of the shafi.

5- To observe the mode shapes of a spring-connected. double pendulum and hence to

demonstrate the phenomenon of beats,

6- To demonstrate the principle of tuned Undamped Dynamic Vibration Absorber and to
determine the effect of mass-ratio (of main and auxiliary mass) on the spread of the resulting

natural frequencies ;

7- To take measurements of sound Pressure Level (SPL) and to carry oul octave band analysis of

a machine using Noise Level Meter.

L2
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Course Preamble:
. Tounderstand the basic concepts about automuobile and
performance parameters.
To understand the working of engine and its sub-svstems.
Lo undersstand about function, necessity and working of various types of clutches. Selection

e 1D

tor different application.
4. To understand power transmission from engine to tyres. Conversions at different stages,
understanding working of different sub-systems in transmission to understand the power flow.
To understand working of various control systems like suspension, steering and brakes.

L

6. To understand the environmental impacts and study various means emission
control from automobile.

Course Qutcomes

I Basic understanding about working of automobile

2. Understanding. importance of various sub-systems in performance of automobile
3. Understand importance of control in automobiic

4. d.bnvironmental [riendly automobiles

Unit-1;

Chassis & Body Engg : Types. Technical details of commercial vehicles. types of chassis, lay out,
types of frames. testing of frames for bending & torsion on unutilized body frame, vehicle body and
their construction, drivers visibility and methods for improvement, safety aspects of vehicles. vehicle
acrodynamics. optimization of body shape. drivers cab design. body materials, location of engine, front
wheel and rear wheel drive. four wheel drive,

(10 hours)

Unit-11
Steering System: front axle beam. stub axle. front wheel assembly. principles of lypes of” wheel
alignment, front wheel geometry viz. camber. Kingpin inclination. castor. toe-in and toe out, condition
tor true rolling motion. center point steering, directional stability of vehicles, steering gear, power
steering. slip angle, cornering power. over steer & under steer, gyroscopic effect on steering gears.

(9 hours

Unit-111

Transmission System: Function and types of clutches. single plate. multi-plate clutch, roller & spring
clutch, clutch lining and bonding, double declutching, types of gear Boxes, synchro¥i sy gear R 6

determination of gear ratio for vehicles. gear box performance at different vehicle ‘Sme%’ Gisttyi g Yech
transmission, torque converters, fluid coupling, principle of hydrostatic drive. propeller shaft, CONStSohors (Mng?g?
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velocity universal joints, differential gear box. rear axle construction.

(9 hours)
Unit-1V
Suspension system : Basic suspension movements. Independent front & rear suspension, shock
absorber. type of springs: leaf spring. coil spring. air spring. torsion bar. location of shackles. power
caleulations, resistance 1o vehicle motion during acceleration und breaking, power & torque curve,
torque & mechanical efficiency at different vehicle speeds. weight transfer., braking systems, disc theory,
mechanical, hydraulic & pneumatic power brake systems, performance, self-energisation, airbleeding of
hydraulic brakes. types of wheels and tyres, tyre specifications, construction and material properties of

tyres & tubes.
(10 hours)

Unit-V
Electrical and Control Systems: storage batlery, construction and operation of lead acid battery. testing
of battery. principle of operation of starting mechanism. different drive systems, starter relay switch,
regulator electric fuel gauge, fuel pump, horn. wiper. Lighting system. head light dazzling, signaling
devices, battery operated vehicles. choppers. importance of maintenance. scheduled and unscheduled
maintenance, wheel alignment. trouble Shooting probable causes & remedies ol various systems,
microprocessor based control system for automobile, inteliigent automobile control systems.

(10 hours)

Unit-Vi

Emission standards and poltution control: Indian standards for automotive vehicles- Bharat | and 11,
Euro-1 and Euro-11 norms. fuel quality standards, environmental management sysiems for automotive
vehicles. catalytic converters. fuel additives. and modern rends in automotive engine efficiency and

emission control. (8 hours)

References Books:

I Crouse , Automotive Mechanics TMH.
2. Srinivasan S: Automotive engines; TMH
3. Gupta HN: Internal Combustion Lngines; PHi:
4. Joseph Heitner, Automotive Mechanics. Principles and Practices, CBS Pub.
5. Kripal Singh. Automotive Engineering Khanna Pub. '
6. Newton & Steeds , Automotive Engineering /
7. Emission standards from BIS and Euro | and Furo-111 4
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List of Experimernts

L. To study ihe working principles and operation of the chassis,
2. To study the working principles and operation ol the suspension,
3. To study the working principles and operation ol the steering mechanismes.
4. To study the working principles and operation of the ransmission.
5. To study the working principles and operation of the gear-box,
Differential systems. and electrical systems of various light and heavy automotive vehicles:
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MEA-703 | hESIGN OF HEAT (3LAOT:0P [ 03 credits | 3Hrs/Week
() EXCHANGERS | | |

Course Preamble:
L. Introducing of various types of heat exchangers providing heat transfer between two or more fluids

and acquiring necessary information for the de sign ol heat exchangers.

Course Outcomes:
At the end of this course students will have the ability of:

I. Learning the essentials and basic concepts ol heat exchangers,
2. Learning heat exchanger types and selection criteris of heat exchanger according

Lo usage arca.

[PV

Capability o do thermal, pressure drop. strength. and cost analysis of heat

exchangers

Unit |

tntroduction: Types of heat exchangers heat transfer fiws applied to heat exchangers convection
Coeflicients, resistance caused by the walls and by fouling. overall heat transfer coeilicient.
(10 hours)

Unit 11

Thermal & hydraulic design of commonly used heat exchangers : LMTD & NTU Methods,
( correction factors. Double pipe heat exchangers | sheli and tube heat exchangers, condensers .

Evaporators .Cooling and dehumiditying coils, cooling towers. evaporative condensers .design of air

washers, desert coolers.

(10 hours)

Unit 111
TEMA standard: Tubular heat exchangers TEMA standard heat- exchanger nomenclature, selection
criteria for different types of shells and front and rear head ends: geometrical characteristics of TEMA

heat exchangers.

S (8 hours)
‘o
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Unit IV
Review o' mechanical Design, Materials of Construction. corrosion damage. testing and inspection.

(7 hours)
Unit V

Heat Pipe: Basics & its mathematical model. micro | el Ixchangers . Use of Software in heat exchanger

design,
(7 hours)

References Books:

I. Kern D Q. Kraus A D: Extended Surface Heat Fransfer; TMH.

2. Kays. Compact Heat Exchangers and London. T™MH.

3. Kokac. Heat Exchangers- Thermal | lydraulic fundamentals and design: TMH.
4. Tubular Exchanger Manufacturer Association (11 MA). and other codes
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[ MEA-703 (B) [ Industrial Roboties C[3L:0T:0P ] 03 eredits 3Hrs/Week _]
| |

(SIS SN e

Course Preamble:

I. To understand the basic coneepts associated with the design and Functioning and applications of
Robots

2. To study about the drives and sensors used in Robois To learn about analyzing robot kinematics
and robot programming,

Course Qutcomes:

L. Upon completion of this course. the students can uble o apply the basic engincering
2. To learn about knowledge for the design of robotics.

3. Will understand robot kinematics and robot prograniming.

Will understand application of Robots

To learn about force and torque sensing

6. To learn about application of robot.

aoa:

L

Unit |
INTRODUCTION: Need and importance, basic concepts. structure and classification of
industrial robots. terminology of robot motion. motion churucteristics, resolution, accuracy,
repeatability. robot applications.
(8 hours)

Unit i1

END EFFECTORS AND DRIVE SYSTEMS: Drive systens for robots, salient features and
comparison, different types of end effectors- Mechanical - Magnetic -Vacuum - Adhesive - Drive
systems and controls; design and applications of end effeciors.

(

Unit L1

SENSORS: Sensor evaluation and selection. Piezoelectric sensors, linear position and
Displacement. sensing. revolvers, encoders. velocity measurement, proximity. tactile, compliance
and range sensing. Image Processing and object recognition,

(10 hours)

(8 hours)

Unit IV
INDUSTRIAL APPLICATIONS : Application of robots in manu facturing, processing operations
like Welding, painting, Assembly. machining. Welding. Assembly, Material transfer and machine
loading/unloading. CIM and hostile and remote environments - safety considerations.
(10 hours)

Unit V
SAFETY AND ECONOMY OF ROBOTS: Work cycle time analysis, economics and

S Sata S5t Unive sy of Tochingis L
A medirat @dances Schore (M9 VO




¢

effectiveness of robots. sa fety systems and de

for industrial robots.

References:

I Mittal RK. Nagrath 11: Robotics and Control- I NTE

2

3

4. Spong Mark and Vidyasagaz:
5.

Groover M.P.Weiss M, Nagel. OdreyNG: Industrizl Robotics-
Groover M.P; CAM and Automation: ) H Learnine

Robot Modelling and control: Wiley India

Yoshikava : Foundations of Robotics- analysis and Control; PH Learning:

6. Murphy : Introduction to Al Robotics: PH| Learning

7. FUKS, Gonzalez RC. Lee CSG: Robotics

8. Shimon. K: Handbook of Industrial Robots: John Wiley & Sons..

9. Ghosal Ashitava: Robotics Fundamental concepts and analysis: Oxford
10. Saha S: Introduction 1o Robotics: TMi|

vices. concepis of testing methods and acceptance rule

(8 hours)
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| MEA-704 (A) | PROJECT MANAGEMENT [3L:07:0P] 03 credits | 3Hrs/Week ]

Course Preamble:

The objectives of this course are to:
I To make them understand the concepts of Project Management for planning to execution of
projects.

2. To make them understand the feasibility analysis in Project Management and network analysis tools

for cost and time estimation.
To enable them to comprehend the fundamentals of Contract Administration, Costing and

fad

Budgeting.
4. Make them capable 1o analyze. apply and appreciaie contemporary project management tools and

methodologics in Indian context

(_ Course Qutcomes:
On completion of this course. the students will be able o

[ Understand project characteristics and various stuges of a project.

2. Understand the conceptual clarity about project organization and feasibility analyses — Market,
Technical. Financial and Economic,

Analyze the learning and understand techniques for Project planning. scheduling and Execution

_L,J

Control.

4. Apply the risk management plan and analyze the role of stakeholders.

5. Understand the contract management, Project Procurement. Service level Agreements and
productivity.

6. Understand the How Subcontract Administration aiid Control are practiced in the Industry.

Unit |
(- Concepts of project management:: Meaning. definition and characteristics of a project, technical and
socio-cultural dimensions: project life cyele phases, project planning and graphic presentation; work
breakdown structure, manageable tasks: size of network: blow down NW: identity and logic dummy
activity: Fulkerson rule for numbering NW: time-scaled NW.
(10 hours)

Unit-11

NW analysis: PERT network; mean time and variances: probability to complete PERT project in
specified time; CPM network; Event Occurrence Time (EOT); activity start/ finish times; forward and
reverse path calculations. concept and calculation of loats; resource allocation and critical-chain;

overview of MS-project-2000.
(9 hours)

S T
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Unit-111
Project duration and control: Importance and options to accelerate project completion; timecost tradeofT:
fixed variable and total costs: use of Noats and cost oplimization: project performance measures: project
monitoring info and reports: project control process: Gant chart and control chart: cost-schedule S-graph;
planned cost of work schedule (PV).

(9 hours)

Unit-1V
Project organization. culture and leadership: projects witisin functional organization; dedicated project/
task-force teams: stalt. matix and network organization. choosing appropriate project organization;
Organization culture: ten characteristics: cultural dimensions supportive to projects; social network and
management by wandering around (MBWA): different taits of a manager and leader; managing project
teams; five stage team development model.

(9 hours)
Unit-1V
Strategic planning and project appraisal: Capital allocation key criteria; Porters competitive strategy
model: BCG matrix: Strategic Position Action Evaluation (SPACE); time value of money: cash flows:
payback period: IRR: cost of capital; NPV: social cost benefi analysis; UNIDO approach; project risks

and financing.

(9 hours)

References Books:
. Prasana Chandra: Projects: planning Implementution control: TMH.
2. Gray Clifford F And Larson EW: Project The managerial Process; TMi
3. Panneerselven and Serthil kumar: Project managemient, PHI
4. Burke : Project Management-Planning and conirol technics: Wiley India
5. Kamaraju R: Essentials of Project Management: i} Learning
0. Jack R. Meredith. Project Management: a manageiial approach, Wiley.
7. Choudhary :Project Management: TMH




| MEA-704(B) | NaNG 3L:0T:0P | 03 credits | 3Hrs/Week {

| MANUFACTURING | | ’

=
|
|

Course Preamble:

[. Tounderstand the scope of micro and nano lechnoiogy:

2. Tounderstand the concepts and Applications of micro- and nanofabrication
3. To understand Nano technology in India

4. To understand the scope for Micro fabrication

5. To understand commercialization Issues of Micro-Nano Technology

Course cutcome:
I. Students will have a complete understanding ol scope. concepts and applications
g i

2. Micro and Nano technology in the field of munuticturing.

Unit-1

Introduction 1o Nano-manufacturing and Nanotechnotoey . Advantages, disadvantages and applications
ol Nanotechnology and Nano-manufacturing. Top-down and Bottom-up techniques.

(9 hours)

Unit-11

Self-Assembly, self-assembled monolayer. Characterization Fechniques: Scanning Electron Microscope,
Transmission Electron Microscope, Atomic force microscopy (AFM), Scanning Probe Microscope

(SPM).
(8 hours)

Unit-111 ;

Scanning Tunneling Microscope (STM). X-ray Diffraction (XRD). Nano-lithography: Photolithography:
UV Photolithography, X-ray Lithography. Elcctron Beam lithography, Particle Beam Lithography’s,

Probe lithography”s.
(10 hours)

Unit-1V

Micro and Nano machining, Focused lon beam machining. Chemical methods in Nano manu facturing,

Si processing methods: Cleaning /etching, Epitaxy, Molecular-beam epitaxial. chemical beam epitaxial.
(8 hours)

Ls
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Unit-V

Metal-organic CVD (MOCVD). Plasma enhanced CVI WECVD), Sol-gel Technique. Properties and
application of Nano Materials: Fullerene Structure. Carbon nano tubes, Nano Particles, Processing of
Nano composites. Micro & Nano Electromechanical Systems (MEMS, & NEMS).

(10 hours)

References Books:

l.

R

Introduction to nanotechnology by Charles P. Poote Ir. & Frank J. Owens Publisher:
John Wiley & Sons (Asia) Pvt. Lud.

lanotechnology: Introduction to Nanostructuring i echnoques by Michael Kohler,
Publisher: John Wileyv & Sons (Asia) Pvi. Lud. '
Magnetic Microscopy of Nanostructures by 11, Hopster & H. P. Oepen. Publisher:Springer
Micro-envincering, MEMS and tnterfacing: A praciical Guide by Danny Banks,
Publisher: layior & Francis
Nanomaterials Chemistry Recent Developments uird New Directions by C. N. R. Rao,
Publisher: John Wiley & Sons (Asia) Pvt. Lid.

125




(Mechanical Engineering )
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SEMESTER —-VII11

Wlb,f\ 801 | REFRIGERATION & AIR  [3L:0T:0P ] 03 credits
| CONDITIONING o .

3Hrs/Week j

NP

L_.

Course Preambie:
I. To know about the difterent refrigeration cycles

i~

Understand the hardware related to the refrigeration systems
3. Understand how the different components harimonize together

Understand the importance of e alxitiiey svstems

T

Course Quteomes:

Upon successful completion of the course. students should be able to:

ol refrigeration. and will be able to explain them

2. Understand and solve the problem of component sclection. refrigerant rel

JuLlnc.mLa and control

aad

issues caused by refrigerant.

4. Analyze a refrigeration problem o carryout necessary calculation,

Unit-1

1. Have areview ol re frigeration cycles and alternate relrigeration system (o enhance their Kknowledge
ated issues and system

Apply their knowledge to appraise different refr Leeration system components and environmental

Introduction: Principles and methods of refrigeration. freezing; mixture cooling by gas reversible

expansion. throttling. evaporation. Joule Thomson effect and reverse Carnot cycle; unit of
refrigeration. coefficient of performance. vortex tube & thermoelectric refrigeration, adiabatic
dcnmwnumuun air refrigeration cycles- Joule's cycle Boot-strap cycle, reduced ambient cycle and

( regenerative cooling cycles.

Unit-I1

(10 hours)

Vapour compression system: Vapor compression cycle, p-h and t-s diagrams, deviations from
theoretical cycle, sub-cooling and su iper heating, eflects of condenser and evaporator pressure on
cop: multi- pressure system: removal of flash gas. iudtiple expansion & compression with flash
inter cooling: low temperature refrigeration: production of low temperatures, cascade system, dry

ice. production of dry ice. air liguefaction system.

Unit-111i

(10 hours)

Vapour absorption system: Theoretical and practical systems such as aqua- ammonia, electrolux &
other systems: (b) Steam jet refrigeration: Principles and working, simple cycle of operation,

description and working of simple s

¢) refrigerants: nomenclature & classification. desirable
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propertics. coimmon refrigeration. comparative study. leak detection methods, environment friendly
refrigerants and relvigerant mixtures. brine and its properties.
(9 hours)

Unit-1V

Psychrometric: Cualculation of psvehrometric properiics of air by table and charts: psychrometric
processes: sensible heating and cooling, evaporative cooling, cooling and dehumidification, heating
and humidification. mixing of air stream. sensible heat factor; principle of air conditioning,
requircments of comfort air conditioning. ventilation standards, infiltrated air load, fresh air load
human comfort. effective temperature & chart, heat praduction & regulation of human body.

(8 hours)

Unit-V

Air conditioning loads: calculation of summer & winter air conditioning load, bypass factor of
coil. caleulation of supply air rate & its condition. room sensible heat factor, grand sensible heat
factor. effective sensible heat tactor, dehumidilicd air quantity. Problems on cooling load

calculation. Air distribution and ventilation Systems,

{5 hours)

Referenees Books:

Arora CP: Refrigeration and Air Conditioning: TMH

Sapaii SN: Refrigeration and Air ¢ onditioning: PHI
Ananthanarayan; Basic Refrigeration and Air conditioning; TMH.
Manohar Prasad: Refrigeration and Air Conditioning: New Age Pub

oW

Ameen; Refrigeration and Air Conditioning: PHI
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REFRIGERATION & AIR  [OL:0T:28 | [ credits | 2Hrs/Week
CONDITIONING f f

List of Experiments:-

= D =

t).

General Study of vapor compression refrigeration system.
General Study of Iee Plant

General Study and working ol cold st

General Study One tone Thermax refrigeration unit.
General Study of Water cooler

General Study of Psvehrometers (A bsorpiion type)
General Study of window Air Conditione

General Study and working of Vapor coupression Air conditioning Testrig.

Experimentation on Cold Storage of Caleulate COP & Heat Loss.

10. Experimentation on Vapor compression Air Conditioning test rig.
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" 03 credits 3Hrs/Week

MEA-802 | A\ hVANCE MACHINE
(A) | DESIGN |

|3 L:ii'f:.ﬂ_l; |[

Course Preambic:
To familiarize the various steps involved in the desien process of mechanical drives such

L. As belt, chain, rope and gear

12

To understand the procedure of selection of machine clements from manufacturers
3. Catalogue.

4. To get knowledge of different types of bearings wnd their selection for a particular

5. Application.

0. Student sha!l apply design knowledge of the difterent types of elements used in the

7. Machine design process. for a design project.
Course outcomes

I Design and analvze belts. brakes. clutches.

2. Understand gear drives and their applications: desizn procedure and introduction to gear
3. Design stundard practices.

4. The construction. working. Important {eatures and sclection process from manufacturers

N

Catalogue for rolling contact bearings
0. Analyze the pressuie distribution and design of journal bearings.,

7. Acquire skill in preparing production draw ing pertiining to various designs.

Unit
Design of Belt, Rope and Chain Drives: Methods ol power transmission, selection and design of
fat belt and pulley: Selection of V-belts and sleeve design: Design of chain drives, roller chain and
its selection; Rope drives, design of rope drives, hoist ropes.

(8 hours)
Unit {1
Spur and Hetical Gears: Foice analysis of gear tooth. modes of failure. beam strength, Lewis
equation, form factor, formative gear and virtual number of teeth; Gear materials: Surface strength
and wear of teeth: steength against wear: Desien of straight tooth spur and Helical Gears.
Bevel Gears: Application of bevel. formative gear and virtual number of teeth; Force analysis;
Lewis equation for bevel gears: Strength against wear: [esign of bevel gear.

(8 hours)
Unit i1l

Design of LC. Engine Components: General design considerations in | C engines; desion of
cylinder; design of piston and piston-rings; design of connecting rod; design of crankshaft.

(8 hours)




Unit iV
Design of Misceltaneous Components: desien of | tanged coupling; Rigid coupling, Design of

Pressure vessels subjects to internal pressure. external pressure, design of penetration, design of

langes. cone evlinder junctions .Materials. Fabrication.
(Y hours)
Unit V

Optimization: Basic concept ot optimization. classification of optimization. optimization
techniques, enginecring applications of optimization. Classical optimization techniques:

unconstrained optimization single-variable

optimization. multivariable optimization, solution

by direct search method. solution by Lagrange-multipiicrs method.

(10 hours)

Note: PSG Design dats book and/ or Mahadevan

aud Heddy’s Mechanical design dita book are

iy wuthority).

to be provided/ permitted in exam hall {duly verifie

Registrar
94 Satys Swl Universtty of Technoiogy
& Medical Sciences Sehore (M £)
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| MEA-802 (B) | COMPUTER INTEGRATED ] 3L:u ;';E)}T']— 03 credits 3Hrs/Week
————LMANURACTUNING | " ] %

Course Preamble:
L. Students will be introduced to CAD/CAM/CAE cancepts.

2. Student will learn Steps in upgrading from FMS (o ¢ M.

3. Students will learn about importance of data gencration and management in CIMS.

Course vutcomes:

L.Students wiil be able 1o apply know ledge abou Conmputer Aided Quality control and Process
Planning Control,

2.Students will be able to Design Flexible manulacturing cell after carrying out Group technology
study and finally creating FMS.

3.Students will be able to apply knowledge about various methods of communication in CIMS.

4. They will able apply data management and its impurtance for decision making in CIMS

cnvironmen:,

Unit |
Introduction (. N.(. System : Definition, applications. Historical background Role of Computers in
Manufacwrine Computer Numerical control in CAM: Definition, basic components of CAM system,
Procedure. Co-ordinaie system. motion control systens. Advantages of CNC system.

(9 hours)

Unit 11
Introduction o CNC Machine tools. Application of CNC systems, Economics of CNC machining
centers, Part Programming : CNC part programming : inanual part programming,

(9 hours)

Unit I}
Introduetion computer aided part programming Robot Technology: Introduction, Industrial Robots,
Robot physical Configuration. Basic Robot motions. Technical features. such as work volume,
precision of movement speed o movement. weight carrying capacity, type of drive systems,
Programming of the robot. Introduction to robot languages, End erectors. work cell control and
interlocks. Robotic sensors. Robot applications & economics, Intelligent robots, interfacing of a visjon
system with a Robot.

(10 hours)

Unit iV
Introduction Definition and  broad characteristics ot Flexible |\/lm‘|uf'zlcuiring Cells, ,_._Gmu_p
technology Sysiems FMS hardware CNC machines ols. robots, AGVs. ASRs, Inspectigniand -
Cleaning stations - Control aspects of FMS-DNC of niichine tools, cutting ols, Types (}I"-if.l'(fle“]IS{. SN\

; {"-- A t\ii:i
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In EMS, Flexible and Dynamic Manufacturing Systems. Computer Aided Inspection,
(9 hours)

Unit v
Introduction Principles and interfacing. software nictrology. Applications of Lasers in precision
measurements - Laser interferometer. speckle measurements, laser scanners. Coordinate Measuring
Machine - Types of CMM - Probes used - Applications - Non contact CMM using Electro optical
sensors for dimensional metrology - Non contact seisors for surface finish fiicasurements. Image
processing and jis application in mspeetion.

(8 hours)

References Books:

Shigley J.E.: Machine Design; TMH
BhandariV: Design of Machine Elments: Tvif |

i

Sharma CS and Purohiy K- Design of Machine | lements; PHI

N (0 p—

Learning.

Hall and Somani: Machine Design; Schaum Scries: TMH
Wentzell TH: Machine Design: Cegage Learning

0. Sharma & Agrawal: Machine Design: Katson

Ln e

wirar

Satya University of Technology
S‘& Medical Sclences Sehore (M P)

132




3Hrs/Week

| MEA-803 [ INDUSTRIAL [3L08:0P T 03 eredits
L (A) | ORGANISATION & | |'
|’

B e SN N

Course Preambie:

This course introduces (he basic concepts of management and organization structure of an industry,
concept of Entrepreneurship, Material management cost analysis, engineering economics and project
management

Course Cutcones:

Student shall be able 1o

I. Demonstrate the concepts ol Management and organizational structure

- Understand the economic and operations management -uneepts useful in the production process.

S8

3. Apply the projec management tools in eifective deveiopinent and implementation of the business

activities,

4. Develop the entreprencurial spirit and plan (o start their own enterprise.

Unit-1
Industrial Evolution in India: Downlall of carly industiies, evolution of modern industry, effects of

partition, industriz! policy and progress alter independence. Forms of Industrial Organization: Single
Proprietorship, Partnership, Joint Stock companies., Cooperatives and State Enterprises.
(8 hours)

Unit-1

("iro\\-th of Industry and Management: Meaning of industrial Mmanagement. lunctions and tools of
management. growth of management coneepts. Principies of Management: Management, different
functions of management: Planning, organizing. coordination and control, Structure of an industrial
organization,

(8 hours)

Unit-111

Functions of different departments. Relationship between individual departments. Human and Industrial
Relations, Human relations and performance in organization. Understand self and others for effective
behavior, Behavior modification techniques, Industrial relations and disputes, Relations with sub-
ordinates. peers and superiors, Characteristics of eroup behavior and trade unionism.

-

};\:{‘swb«- (10 hours)
//
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Unit-1V

Professional Ethics: Concept of ethics. Concept of professionalism, Need for professional ethics. Code
of professional ethics, 1ypical problems of professional engineers, Professional bodies and their role..
Motivation: Factors determining motivatjon. Characteristies of motivation. Methods for improving
motivation. Incentives. pay. promotion. rewards. Job satisiuction and Jobenrichment.

( hours)

Unit-V

Leadership: Need (or leadership. Functions of a leader. *actors for accomplishing effective leadership,
Manager as a leader. Tluman Resource Development: introduction. Staff development and career
development, Training strategies and methods. Accidents and Safety: Classification of accidents:

according to nature of injuries i.e. fatal. temporary; according to event and according to place.

(? iours)

References Books:-

L. Industrial Organization Pepall |... Richards D.. i Norman G.
2. The Theory ol Industrial Organization. Tirole. J.

3. Industrial Engineering and Management TR Bunga,

4. Industrial Engineering and Manugement OP Khanna.,

5. Industrial Management VK Sharma. OP Harkut,

Ragistrar |
Sa Shva % Unhesstty ef Technology

& Medical Sclences Sehoie {(MP)
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E_hﬁi;\-sns_(CT;N_IP'tTJTfﬁ‘E\'i_._” - [3Lniop | O3credits | 3Hrs/Week

— (B |FLUIDDYNAMICS | S A

-

Course Preamble:

To provide bricef introduction of Computational Fluid Dynamics along with chemical engineering

application specifically. analysis of fluid mechanics and heat transfer related problems,

Course Quteomes:

Upon completion of this course. the students will be able to: 1. Solve PDE. 2. Use Finite

Difference and Finite Volume methods in CFD maodcling 3. Generate and optimize the numerical

mesh 4. Simulate simple CFD models and analyze its results.

Unit-1

Introduction:  Mathematical Background:  Classification  of  differential equations,
representative differential equations for heat transfer and fluid flow; Boundary and intial
condition; Integral forms. Survey of Numerical Methods Used in Heat Transfer and Fluid

Mechanics.
(8 hours)

Unit-i1I

Finite Difference Methods Basic concepts. Direct upproximation approach. Taylor serices,
Control Volume approach. Truncation crror. Discretization and round olf errors; convergence,
numerical stability. Solution of simultancous equations, Transient diffusion. Finite Element
Methods: Steps for FEM solution. Fundamentals. Assembly. Steady Diftusion, Transient
Ditfusion Finite Volume Methods: Problem formulation for one-dimensional convection

diffusion equations.

(19 hours)

Unit- T

Simulation of Transport Process Conduction Heat Transfer: Steady and unsteady state one &
two dimensional problems. Explicit, Implicit and Crank-Nicolson scheme, ADI and ADE
methods. Convection Heat Transfer: Boundary Laver Flows, Similarity solutions, Derived
Variables, Patankar/Spalding Methods for two-dimensional flows.

A A QW

Reagistrar
Sa Svho T8t Unbacsity of Techineiogy
& nediral Sctances Sehore [ B)

(8 hewurs)
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Unit- 1V

Elliptic  Solutions: Control  Volume formulation.  Energy and other scular equations,
Momentum equations. Segregated Solution method: SIMPLE & SIMPLER schemes, Stream

Function — Vorticity.

(8 hours)

Unit-V

Transport method. “Turbulence: Examples of wrbulent flows. Stress relations. Revrolds
stresses. turbulence model computations. Analogy between Heat Transfer and Momentum,

Linearization ol source terms.

(9 hours)
References Books:-

I.Computational Fluid Dynamics™ by Anderson J D

2. Numerical Computation of Internal and External i lows™ by Hirsch C

3. Computational Fluid Dynamies and Heat Transfer™ by Tenehill J C and Pletcher 12 1

4 An Introduction to Computational Fluid Dynamics: The Finite Volume Method™ by H
Versteeg

5. Computational Fluid Dynamics™ by Tapan Sen Gupla

Regltrer
M Sha Bt by ef Teo gy
" . ] g | R | FR—_. f 3 |‘
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N Sri Satya Sai
" )! University of Technology and Medical Sciences

\___w" (Established under Govt, of M.P. Registered under UGC 2(F) 1956)

(Minutes of the Board of Studies Committee Meeting)
School Of Engineering
Department of Mechanical Engineering

Board of Studies Meeting of Mechanical Engineering Department was conducted on 25.09.2020
at 1.30 PM by online mode through Google Meet, Following members were present.

1. Mrs. Priyanka Jhaver (Chairman)

. Dr. G.R.Selokar (Member)

. Dr. Subhasis Bose (Member)

- Dr. Nilesh Diwakar (Member)

- Mr. Anil Verma (Member)

- Mr. Sachin Baraskar(Member)

- Mr. Dhananjay Yadav (Member)

. Dr.Vilas Warudkar (External Academic Expert MANIT, Bhopal)

. Dr.A.C.Tiwari (External Academic Expert UIT RGPV)

0. Mr.Surendra Mittal (External Industry Expert, MD, Fitwell Fasteners)

(&%)

1 ON Lh s

D OO0 =

Minutes of Meeting:

1. Dr.Nilesh Diwakar, Member of BOS opened the meeting by welcoming and introducing the
external members, to the internal and co-opted members and thanked them for accepting

to become the member of the Board of Studies

2.The B.E.(Mechanical) Curiculum for 11Trd & [Vth year(based on AICTE Model curriculum)
with scheme & syllabus were presented by Dr.Nilesh Diwakar, Prof&Dean(SOE)

Member of Board of Studies

I. Dr.Nilesh Diwakar expressed their concern about motivating students towards domain
specific courses in 5th semester and discuss about 8th semester courses

IL. Dr. A.C.Tiwari gathered the information and suggested to include some content based on
e-vehicle on a part of curriculum keeping in view the utility of Advanced knowledge in

Automobiles near future. :

HI. Contents of core electives course should be revisited keeping in view of present and future
demand in Mechanical field, suggested by Dr, A.C, Tiwari .

IV. Dr. Vilas Warudkar suggested to include Entrbprenaurship-'iﬁ; 7" sem for the better future
of students was replace by open clective MEA 704(A) Project Management,

Bhopal-Indore Road, Opp. Pachama oilfed plant, : VP
n, info@sssutms.co.in}

Ph. 07562-223647, Fax : 07562-223644, Web:
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all. Bﬂsmmﬁmmy bfection. Hesce, the sylbne and 5 pr W_%ﬁm%

for cooperation, their suggestions and peacefil conduction of

3. Dr. Subhasis Bose (Member) 2325
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Sri Satya Sai

University of Technology and Medical Sciences

{ Established under GovL of M.P. Regigered under UGC 2(F) 1956)

8hepal-indore Aged, Opp. Pachama olifed plant, Pachama, DI9t.-Sahara M. P PIN-456001
Ph. O7562-123647, Fax [ O7562-2236d4, Web: www . ansucms, co.bn, [nfofpnsuome.ca.in

Name af Feculty: School of Enginerring

Nume of Department: Mechanical Engineering — M. Toch, (Thermal Fngineering)

Minunes of Board of Smdies Commines Mecting held on Dawed 0506 2017

The Board of Smdies Commirice Meeting waa held in the Board Reom a1 2:30 PM. on 05062017,
Following members were present.

1. M. Priyanka Jhavar , Associate Prof. {Mechanical Enginesring) Chairmsm

4. Dr. G.R.Selokar, Professor (Mechamical), Member

3. Mr, Samjey Kalmiye, Profewsor (Mechmmical Fnginesring ), Member

4. Mr. Ani| Verma, Assistant Profcssor (Mechanicnl Enginasring), Meamber

5. Mr. Dhananjay Yaday , Assixtuni Professor (Mechmmica! Enginesting), Member
6. Mr. Sachin Barmskar, Awsisterr Professor (Mechanica] Enginesring), Member
7. Dr. d. Dixil (Extermal Member)

B. Dr. Nitin Shrivestsva (External Member)

The Chanrrman of Board of Swudiss Commidee welcomes and appreciaisd the efTons pul up by te Faculry
for progress ol the depanment activiues. The lollowing Agonda poinl were discussed and resolved

Agenda Preparution of Syllabus and Scheme for 3nd semester {Thermal Eaglaeeriog)
Dizcussion Scheme and Syllabus

The Iloterpal members o the Commihee suggestsd thm the Scheme ard Syllabus should be
preparezd a< per curent demand in industry and academics.
The Exlernal members {Academic Exapert) suppested for Modelling And Anabysis of LC.
Engine subjects should be added as an elective.
31 S mikw:fﬁ
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Resohition of the Discussion
Um the basis of disoesion the following smendments were made:

Schome and Syllabys was preparcd an per current demand in industrics.
The Medelling And Amulysls of [.C. Engime_. have been sdded 1= an eleciive Subject.

The chairman thanks the rm¢mbxr for peace ful condugiion of nesting.

Signature of All members {lo¢leding Cheirman)

I. Mrs. Priyanka Jhavar , Associate Profl (Mechanical Engineering) C

2. Dr. G.R Selokar, Professor (Mechanical), Member /3.

3. Mr. Sanjny Knlraiya, Professor {(Mochanical Engineering), Member /E:_rj

4. Mr. Anil Verma, Assistant Professor (Mcchanical Engineering), Member ﬁ’,’/
5. Mr. Dhananjny Yaday , Asistant Professor (Mechanical Engincering), Member b’,
f. Mr. Sechin Baraskar, Ascisimr Professor (Mechanical Engineering), Mm%,
7. Dr. (. Dixit (Exterrml Mermber)

£. Dr. Nitin Sheivasurve (External Merber) L

o
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Stheme of Examinalion
Third Semesier —hdasier of Technologyl Thermal Engg.
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Sti Satya 5ai Universi & Medical Sciences, Sehore (M.P,

MTE-30] Thermal Power Flant Enge.
UNIT |

Conventionad thermal power plants, super-critical power plants and s principles ol working.
paformance curves and Mow disgrams, Type of boiler Working and Principke

Ui <

Power plant componems: Fuel and ach handling, pulvenzed fusl hiving bumen, dust handling,
Muidized bed combustion. Radinm super hestern and re-heaters, econamizer and pre-hester,
combusion and fimecs donign, boiler water supply and vestmenl Dru snd smangament of drafl
fanz, different gypes of cooling aystoms, opan closed, mined and dry cooling lower sys=ma, wir
cookd condensers. Ejecror and vacuum pumps. feed heating syatems, heaters, cvaporators and de-
mimior, [eed line prolection, boiler ferd pumips, différent type of dnves For il sicam urbine driven
feod pirmpm

Llnn 3

Plant insiumeniatton for thermal power plans, need and imponance, distribed and cencralized
prezucnatic and elecho-mechanical rarsducers med controllers, distributed computer conmol, Piping
and insulalion: dezign and layoul of duciiog for wir fuel gases and pulverized faels, selection of
piping, pipc flemibiliry analysis, Vanaus covtrgl valyed snd sciuntors., Insuliion epumum thisknes
and cursls,

Unit 4

Inswallalion, commisdiomng end operwtion: Pretiminary performance checks arul acceptancs teu for
VAN companenls. hed balance of ilema and entire plant. Starting loading and normal operation
checks, marmenance logging parullcl operations, droop seding, performance mralysis, muintenance,
anlely anml pollution canimls.

UNIT 5
Plasn Manayemont: Preparimg apecificatrons ared conman documents, pusmantes. Traming al power
plan: personnel, aalely, and scramic mnalysis. Purchass and contrac for fuel suppliss.

Relf:rcnce Books:

|. Power Plam Enginearing, F T Morse

2. Porarer Plam Enginesning P K Nag

3. Poraer Plant Engineering, Arom and Dombkundwar
4. Power Plant Enginearing R.K Rajmn

M.Techi Thermial Engg.-3W sem) T e 2l wef201218




Sri Satya Sai University of Technology & Medical Sciences, Sehore (M.P.

MIE- 301 (DICOMPUTATIONAL FLUID DYNAMICS

LINIT -1

INTRODUCTION: Finile diference methad, finte volume melhod, finite edement melhod, goveming
equslons and boundary condilins, Cenvelon ol finlle difference equalons.

Solutcy melthods: Sclubon methods of aliptical aquathores — finne difarancs  fammulalions,
intoratiyve solubon methods, direcl melhod with Gavssian shminaton, Parabole squalone-saplel
schemes and Yon Mewmann stabilty analyss, mmplict schemes, atemalng direclion implicil
Sthemey, approximale feclonzalion, ractional step mathods, dirss metiod wilh radiaoonal meone
algoriinm

URy= -

Hyze kol equations. explicl schemes and Yon Meumann siabilmy analysis, impon schemes, muhl
slepr mivhafs, nominear problems, second order ore-dimensicnal wave equatons. Burgers
ane s Erplicit and implel schemes, Runge-utla method

LMIT - I

FORMLULATIONS OF INCOMPRESSIBLE VISCOUS FLOWS: Famulabons of incampressdis
wiscous flows by finle diference methods, preesure Comeclon methods, vorded mathods

Trear=ent of compressible flows: poenial equation, Euler equalions, Mavar-siokes systam of
enustions fiow lield-depandanl vanalion meihods, baundary condrions, axamples problams.

UH1T - iyf
FIMITE VOLUME METHOD: Fine volime method via finne difearsnce metduod, lonmualatons for o
ar hrop-dimensional problems

UNIT - %
ATANDARD VARIATONAL METHODS: Linear NMuid flow problems, sleady slale problemna,
Trarsan! problems

REIFERGFHNLES:

1. Compulaional fluld dynamicsd T, J.C'hung! Cambndge University preas, 2002,

2. Tawl Fook of luid dynamice! Frank Chanlond CRS Publshars & distibutors, 1885

i M r-oneel heal ransfer and Auid fow f Suhas V. Palankar’ Hama shava Publishers corporaton &
M: Gran Hid

Cemieulzlional Fluid Flow and Heal Transfer’ Muralidaran' Margsa Pubhcalens

Ceemealahional Fluid Dynamcs: Pasica wih applicationsidohn O Andersand e Graw Hill
Furndamentals of Compulationgl Flud DynamcaTapan K. Senguple / Universilies Preas

i Lo 1o Thaorbeal and Complatloral Fluld Dyramics’”. Pozrkidis Oxford Linhearsipy

= Ch A g
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T ttrmal Engg. -3 sare )



Sri Satya Sai University of Technolopy & Medical Sciences, Sehore {(M.P.

MTE-J02 {A] Desiprn of heat Exchanpers

LNIT 1
Types of Heat Enchangers, definttons & guanthative relalohship, Bask design methods
for heal exchanger- Design of shall and tube type hagt axchanger, Recent dewslapments in hagt

Bt snas s
s

LINIT 2

Analytical & HNumercal  solutlon  Procedures, Fouling  facers, Correcllon  faclors
Computerized methods for desgn and analysis of heat exchanger. Perfarmance enhancement of
hea' exchanger, fouling af hear sschanger. Testing, evaluarion and maintenance of heat exchanger,

UNIT 3

Thermal & hydraulle desgn of Caommenly used hegt exchangsrs : Double pipe hear
eachanga= , , condensers, Evaparators, Cooling and debhumidifying colls, Coaling towars,
Evanaorative condensers , design of alr washary | deasry conlers .

UNIT 4

Review ol mechanical Design, TEMA Codes Materisls of Consiructian , corrosion demage |
Tasting =nd inspedtion . Fower planl heal exchanger, heal exchanger for heal recovery at low,
medicm and high lemperatures

LUNFT §
Hext Pipe: Basics & its mathematcal model , miere Heal Exchangers. Funaces, Radlathve
hear exchangers Liss of sofowrare in heat snchanger design.

Raferance Rooin:
L. Compart Heat Enchangers Kays and Londah, TMH
2. Hear Euchangers- Thermal Hydraullc fJundamenials and design, Kolac, TMH
1 Extended Surface Heat Transter, O Q Kern, A D Kraus, TMH.
4, Tubulsr Exchanger Manufacturer Assadation (TEMA), and other codes.

M. Techl Thermnal Engd.-3 garmi } e wel 2718
ngy ) g
IF
& o T at
- WWLagi
uwverity o LS




511 Saiya Sai University of Technolopy & Medical Sciences, Sehore

MTE -302 (D) SOLAR ENERGY TECHNOLOGY

UMIT -1

Introduction - Solar energy oplion, speacialty and potanlial — Sun — Earh — Solar radiauon, beam
ant! diffure — measyremenl - esiamalion of average solar radialion on honzontal and thed sufacss —
protienis - applicalions. Capluring solar rediation — physical principgles of collecion — bypes — liquid
Mz! Jiie oolicctors — construchon details — perommance anBlyss — concentraling colkeclon — Aal
plale colleciors wilh plane refleclars — cyindrical parabolic colleciws — Crigmialon and rachang —
Pedoirmiancs Analysis

UN'™ - )

DESHIM OF SOLAR WATER HEATING SYATEM AND LAYOUT

FPower generahion — aolar cavmiral receiver Bysiam — Halioatats and Racsher — Hagt ranapor systern
= 22'0r dignbutan recabvar systam — Powst cyoles, workmg flulds and pHime movers, Sancenbation
ranr:

UK -

THEAM AL EMERGY STORAGE: Imimductinn — Naad for — Mathods af ssnalbis hasi xorana using
aclios ¢ lguids — Packad bad storege - Latanl hast siorsge - working pincpla - corstruchon -
appiv e and limitathar.

(Other solar davices — sdlils, er hepttrs, dopos, Sobwr Fords & Solar Aefrigerstion, adhee sed
pé=ar = heglmg ayebams

UNIT - IV

DIREC™ EMERGY CONVERSION: solld-slate prinaphes — samconduciors — solar celle — Solar cell
erery Sonaersi affichency, 1Y characteristies, sffec of varlaton of eolar Inwlrdon and tempasraturs,
o= - fomiconduciar propertes, energy bevels, basec =qualons, Solar cell, pn juncoon, structure, Solar Y
prect sl performence - modusr ombudion - spplicslios.  coswnwsnn afficiences
cECllatony,

UNIT -V

ECCMOUNMMCS: Princlplsa of Economic Anabyske Incressa in value crestion, Funding and sponsaring
fa:om2n Rleraatwnal organeallons, nalonal posubeibies, ncenines, subsides and feed-in M, =
Dizeoaniad cash fow — Sobar aystem — IHe cycls cosls — cost banafll snatysls and opmimization — co
baitd Grabysis of water haating and photo voltel: Design of aolar PY systems, appllestions, Pressrt &
ful | ¢ sirwche far Golar eresngy

REFERENCENS;
1. “hine dles of solsr snginearing! Kreith and KerderTeylor and Franacafng editon
2. Zaiy 2aergy tharmal pocassas! Duffla and Backman/ lohn Wiley & Son

3~ o energy’ Pancples of Thamal Collaction and Storpge SubkhatmaTHR2nd sdiion
4, Tolo cosrgyl GangTMH

5 =l oncrgu’ MagalfMe Graw Hill

6. Sanl Trormal Engineenng Systamas / Trwan and Suraja/Nansa

—
MY [ Thermal Engi -3 fem) o \ el 20 P-4



Linic |

Basic simulation modaling @ Naium of simulstion, 0 the syusm ooncapt, Sysam amdmnmant,
cenliuan and deowis syxiem | sysiem modeing, Typss of modais (ke siefic physcal, Dyvnamic
Phyzio aid multhemiatical modals, pncpls and n modalmg block uiding elsvencas, soouacy and

aggregalion

Uit 2
Przhabllity Coneapd In Smulsfioh: Sochastic varables, dsoels and corbnuum  probsabiic
funclion, Maasurse of probabliity functan, Eatimation of mesrs varsncs, stndad dervslion.

Uplza

Actal cyclas of Enging operstion, heir analynia, LUss of combustion charte, simulation of sngire
procrosos ke, sichon, comprasion, evaporaton ard avhaust, Besic angine operating cycles their
analyses and samulatiion Developrmend of computer programs ke e

Unit 4

Modeling : Modelng of Carburetwon and inpeclon process  and  simulelion of  hese
process degslapment of simple progrems for analysis. Resuls of simulation, simulelion of engine
trou thin ghooting.

Unit 5

Furlk and Combustion ; Charecterstes —Clasaficatiem-Handing snd Storage -Flagh and Fira Points.-Calorific
Yalye Determination of OV by Bomb Calorimeler-Frommate and [Mimale Anaksls Solld Fuels, Ligued Fosls,
Gl o

Refrrence Books:

L= v ut=ion modeding and snshysls — Averll M, Law, WD Kefion | TMH,

2. Evefem Simulaton - Geolfrey Gardan, Prentics Hel

A Mecrmis Sywtam simuolation - Jary Banks, John 5. Camson, PHI,

4 terliang symposum on fusls end lubrcsnts by Basu PublEhend by Tals Mac Graw HE

—

M.Fechi Thermal Engg.-3 sem) WR L
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Neame v Facualty: "2’ o EBopnenag

Name of Deparment: Mechamical Enginwering — M. Tech. (Thermal Enginesring)
Minuic: 5. owerd of S oo dnee L senng held on Dmed 04.06.2019

The boond o Sidics Commiitee Mesirg was held in the Board Room wt 2:30 PM. on 04.06.2849,
Follow g neobe s —ole plgsdmn

L. Mrs. 'ovenha Jhevar | sssociste Pref (%echanical Engnesring ) Chminman
2.Dr. T Sclokar, Pmlessor (Mechnanical), Member

3. M. Swygay Kaitaiye Prolessor (Mechanical Engineening), Member

&, Mr. Anit Y erna, Assistanl Professor | Mechunical Enginecnny), Member

5. Mir Dt Yodav . Aesistant Professor fechsnical Engineening), Member
6. Mz cun G, Assisant Prolessor (Mechanical Engineening), Member

7. Mr Orshaniar Jharyw, Assistant Prifessor (Mechanical Fngineering), Member
B Dr. AL Tiwan Prolessor RGPY Hlopal {Exlemal Member)

9. I, i Slarwsd Crofesscr s NIET Blipal (Exlemal Member)

The Ui of Boatd of Stbles Commitiee welcomes und apprecisted the efforts put up by the faculty
for progress of the department aetivities, The following Agenda point were discussed and resdolved

Agend Preparation of Syllabus und Scheme for Ard semesier (Thermal Enginecring)

Discus: om Scheme und Syllabus

Thie Internal members of the Commiittes suggested tha the Scheme an ahus should be
prepared 1s per current demamd in indusiry evd scademics, i

o™

S Saryy S Lomeerity of TacTe miog,
B Flaicwd Selerres Sevan (M By



I he External members {Academic Expert) suggested fur Computer Aided Design of Thermal
Syrtem pubjects should be added as an elective,

Resolulivm of rie Dlscussien
On the besis oI discuzsion the {olowing amendinents were made:

Scheme and Syllabus was prepared as per current demand in indowiries.
e Computer Abded Design of Thermal System_ have been added ws an clective Subgject.

The chorman thanks the member for peaceful conduction of mesting.

Shgoature ol st wcahe:s (Includiay Chairman)

1. Mrs. Priyanka Jhavar | Assncisle Prof. {(Mechanica! Enginecring) Chainmman
2. P, & Sedokar, Professor (Meshanical), Member &J;_,.

3, Mr. =urjay ialrein e, Professor {Mechanical Engineering), Member %
A, My, suul Venth, Asssan Frodessor | Mecnansoil Engineering), Member é_?’
5. Me. Lilanuiyuy Yadav | Assistant Professor (Mechanical Engineening), Mﬂmbﬂb/
§. Mr. haciin Dangian, Assisuant Profesor {Mechanical Enginearing), Member

Yo

Lo Me wiclhinew sbiacivw, Assisient Prolessor i Mechanical Engineening}, Member

B De. Al Fiwirn Prodessor ROPY Bhopal (Extermna Member) @J/ﬂ,

O Do, ML Sdwwnd Professor MaNTT Bhopat | Exlemnal Member) € f

2of2




f’- 5t Satyn Swi University of Technobogy & Medical Sclances, Selvore

J {M.P.)
Scheme of Examinstion
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Sri satya Sai University of Technology & Medical Sciences, Sehore [M.P.

UNIT I
Convenuonal thermal power plams, super-critical power plants and ita principles of working,
periormance curves and Naw disgrams. Type of boiler Working and Principle

UNIT 2

fower plam component:: Fuel end ash handling, pulverized fie| Rring bwmers, dusi handling
flvidized bed combustion. Radisr super heatsss and ro-homicrs, sconomizer mwd pre-hesters,
combw lion and fumaoe design, boller water supply and oeatreen. Dl andd srmangemere of dmfi
fans, dillersnt types of coaling sysiems, open closed. miked and dry cooling tower systema, air
coolec condensers, Ejector and vecuum pumps, [eed heating sysierma, healers, evapommiors and de-
airalor, Teed hne protection, boiler feed pumps, differern tvpe of drives for iU steam curbane driven
fexd pumps.

UNIT 3

Plant Gisizumentmion it thermal power plants, need and importance, disoibnied and cenrmalized,
preumzln Al electro-mechanical ransducers and controllers, distribaned compater conmel. Pipmg
wnd rauliceon: design and layour of ducting for wir fucl, pases and pulverized Raels, selection of
piping, pize Pexibilily analysis Yaroua control valves and actumors. [nsulstion optimum thickness
and costs

UNIT &

Inytallalicn, commiziioning and operation: Prelminary performance checks and scceptance =l for
variow. cominonents, heal balance of iterns and entire plant. Starting losding end normal opermtion
cheeks, umonance logzing, parallel operations, droop serting, performance amlysis, mamermnee,
safetv ami polt-Lion canrals,

UNIT ¥
Pl M [anagement: Preparing specifications snd conoact documents, guaraniee. Truining of power
plant porronnel, zafery, and seismic walyxis. Purchest mnd contract for fue]l supples.

Referine - Qopks:

1. Power Mant Enginesring. F T Mooc

2, Power Mant Engineering, P K Mag

3. Power Plant Enginegring, Arore smd Domkundwar
4. Power lant Engineering R.K_Rajpu

wef 201920
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Sri Sacva Sal Unjversity of Technolopgy % Medical Sciences, Sehore [M.P.

MIESLENCOMPUTATIONAL FLUID DYNAMICS

[’NIT - 1

INTRODUCTION: Finite difference method, finite volume method, Anite element method, paverning
exjuliiims ano bowdery comkdivions, Derivation af finile differenes aqumoens.

Sehsiic: sothade: Eelution methods of cllimical cqumiions — finie differener farmulstionrs,
inerw tive solution methods, direct method with Gaustian alimination. Parbolic equuions-explici
schames and Vo Mewrann swhbiliny anelysis, impleit schonmoy wlemating direcnion  mphent
achemes, approximae faclorization, fractionsl step methoda, diredd method with tridimgonal matrix
alger thr1,

UNIT -1

Hypertrlie =meati e avplicit schemnes and Van Nemann stebiliny snalysis, mmplicic schemes, multi
mep nulhads, nonlinesr problems, socond coder one-dimerional wave oquariors.  Burgers
squatinn:. Fyplicir and 1mplicit schemes, Runge-Kuotts method.

UNIT - "

FORMITLATIONS OF INCOMPRESSIBLE YISCOUS FLOWS: Formulstions of
mecrnpre:sible viscous flowa by finite diTerenoe methads, pressuae correction methods, vormx
i be 12

Trestmemt of compreasible fowy: poizntial equadion, Euler cquanions, Navier-sokes sysam of
exuations, flow figl! dependent varinlion methods, boundary conditions, example problems.

UNIT -7V
FINTE YOLUME METHOD: Finite volume methad via Anite diffeenes orethed, fonmulatisns for
two ~nd thrsegimensional proMems.

UNIT - ¥
STANDAND VARIATIONAL METHODS: Lineawr (luid Oow problems, stendy siaie
problems Tmnuenl problerns.

REFIRENCES

L. Corpradonal fduid dynamice’ T, 1O hungd Cambrnidge University prees 2002,

2. Te< kocd ol flind dynamicy’ Frask Chorton’ CBS Publishers & distributors, 1985

1 Mwnctiead heat rawhe and {eid ihyw [ Subes V. Paisnkar! Hena shavs Publiahers cotporation &
Me Graw Hill,

4_Computiansl Fluid Flow and Hexd Tranafer’ Muralidaren' Narosa Publications

3. Compualonal tluid Dynamics: Besics with spplications/John I, Andersen' Mc Graw Hill.

8. Furdiweesmals of Compuistional Fluid DynamicsTapan E_ Sengupr / Universities Pregy,

T. Inivmi v won 1o Theorsical and Computetional Flud Dynemics™C. Pozrikidis /Oxford Univermicy

LS LLLECE
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& Medical S5ciences, Sehore {M.P.

niversity of Technolo

- . I—I_\. ]
SrionivaSsli

o LA

UNIT L
Blegic € -1 s orzviem n Design: Formulatien of Design probleme, conceprual dealgn shars in deign
roces: Do e alged design maenal seieruon.

[TNIT 2

Modeling of Thermul sysiem: | ypes ol mondel, mmhemarical & Physical modaling Dimerogool
Analysis MHumerical modeling & simulstion. amulation of thermal processes Applicdion ta casting
extruizion, hem tremtrenl Refrigeration systems, thermal devign of hest engine.

UNIT
Numencal vodeling & Simulation: Numerical modeling, Systemn simulation, Methods for Numericad
Simulsicr.

LUNTIT 4
Optimizati-n: Basic Conceply, Objective function. consrmnts, Mathomatieal Formularicen,

UNIT ©
Optimizatic r Methods: Caleulus Method, ssarch ovethod linear & dyramic programming, Geometric
Progra—ming Introduction to Generic Algorithms.

Heferrnee Rooks:

[. Desigr of thermal systems by W.F. Sioecker

2. Dresi nol optimization of thermal systems by Yogesh Jahiria

3. Optimie-uon Techrigues by Raa

4, Opuiizavon Techmyucs & Genelic Algorithms by Kalyan Mchan Deb.

wef S0 B-210

M. Tech Therra! Engg.-T sem]

| Sw Unneruty of Technalegs
lmimwhmmﬂ




5ri hatva Sal University of Technology & Medical Sciences, Sehore [M.P]

MTE-302 (A) DESIGN OF HEAT EXCHANGERS

UNIT |
Type ol [Hews Exchangers, definitions & quamiunive relatvanship, Bacie design mehods for hesd
exchuryet Uenigh ol chell apd mbe rype heat onchanger, Recent developmams in hear onchangers,

UNIT 1l

AnalynzAl o Numencal solucor Procadures, Fouling factors, Camrection faciors Compuerized methods
for desi:n und analysis of heal exchanger. Performancs enhancemen of hear exchanger. fouling of hem
exchun cor [esting, evaluation and owintenance of heal exchanger.

UNIT LIT

Thermal & hvdrmulic design al Commonly '] heat exchangers : Double pipe hepl exychangers |,
conden, oy, Lyvaparstons, Cooling and dehumidifying coils, Cooling wwers, Evaporative condensers .
deign 7 20 weashers | desert coolers

C uNrrov
Review o' inechenical Design. TEMA Codes Materials of Construction , corroason demage , Testing and
inapest o1 Power plunt heat exchanger, hewi exchanger for hemt recovery ad low, mednom s high
tmpeTan s

UNITV
Hear Pipe; Nasies & 15 mathematical model , micro Heat Exchangers, Furrstces, Romdiadi ve hest
exchnn : -r+ Use ol software in hesl exchanger design.

Referv oo Honks

L. Comoedl Hewt Exchangers Kavs und London, TMH
1 Heml Tuokangers- Thermal Hydrulic fundamentals and design, Kokae, TMH
3. Extencdodf Surfuce Heat Transfer, DQHEI‘H.,J\- D Kraus, TMH.

C 4 Tubites ! seinger Manmfecturer Azsociation { TEMA ), and other codes.

i Thermal Epgg, -3 sem)




Srisoyae sal University of Technolopy & Medical Sciences, Sehore

MIE-M2 () SOLARENERCY TECHNOLOGY

UNIT - I

Introdnction — Solar ensrgy opdon, speciafty ared potential — Sun — Eanth — Solar mehagticon, beam
md « 7 wasslerwnl - esimanon of average solar radiston oo borizomal and dlesd surfeces -~
pracl .. plhiecione. Cuptuncg solar radistion — physical principles of collection — fypes — liquid
flar piale coileclors — construction deimils - performance salysis — concenoming collection — fla
plue collectors win plane =flectors — cvlindrical parabolic collectors - Orieniation and tracking -
Perfonranve Annlysis.

L

DESTN OF SO 4R WATEHR HEATING SYSTEM AND LAYOUT

Parwss v=aermimm - sniar central receiver symem - Heliostals amd Receiver — Hear transpon system
= 3ol:- isribuied receiver sysiem — Pow cycles, working Muids and prime movers, concerration
Lo,

LINIT - 121
THERM AL ENERCGY STORAGE: ntroduction - Need for — Methods of s=nsible hexi stormge

uding :asls 07 lowids - Packed bed sorage — Letam hem momge — werking principle —
eong e wapdicalion and Lirmititons
{nher ~lur dlewices — shlls, gir heaters. dryers, Solar Pords & Soler Refrigersion, sctive and

pEssive healing sysiems

UNIF - 3%

DIEL . ENERGY CONVERSION: swold-statr primiples — scmiconductors — sole cells — Solar
oell oo ormversion efficiency, -V charact=ristics, effect of varistion of mlar inodstion snd
Emp tunt tews, Sendiconducior propeviey, ewrgy levels, basic oquadons Soler il pa
junetiey cmicore. anlar PY O power plants, performarce — moduler conshraetion — spplieations.

o o elleieneies calculations.

UNIT =%

FOOMNOMEITY Poncigles of Fconomic Analysis .[ncresse in value creation. Fyunding and
sponns 1n acilities internminnal onganizanons. netional pessibilioea. Incentives, suboodies wmd
feexd nffic Uhiseovnted cash low — Solar syslem - lile cycle cosls — cosl henefil anahysis and
ertitl nen el oeaed aaalysis of water hearing and photo volere Design of solar PV sysiema
applicotio: itresent & (urure sanerio for solar encgy.

REFTRENCES:

1. Pr-r alzs of saler engneering! Kreith and KeniderTaylor smd Frenscis 2 adition

2. 850 cernps there ol prosess=- Duffic and BeckmmndJohn Wiley & Sons

3 5. ey Unmelpess oo Thermal Collection and Stomage! Sukharme/TWMH 2 nd edition
4 Solw cnavgys Gacyg,' TMH

5. Bolar energv! MagalMe Graw Hill

6. b Deermay| Eogineenng Systems S Tiwan and SunejaNamas




of Technology & Medical Sciences, Sehore { M.P.

Umlt |

Bask simulation modelsy : Nare of smulation, s the sysiem concspl, sysiem snviroomen,
canli v mod diseree sysiem . system modeling, Types of models Llike stmtic phydcsl, Dynamex
phy. ) oL sthematles! models, oieciple end in modeling block tuilding relevance, scouracy ad
lg,ﬂ_l'l.p...i 2lera

LUpil ?
Prohobilily Comncepl in Simulstion: Siochawic varinbles, discrete snd ntiooum  probability
fungriom Megs s of probabeliy fumcrion. Extimaton of maans yenane:, standasd devistion.

IpH ¢

Atlual v eles ol Engine operation, their enalysia, Use of combustion charts, simulstion of sngime
proce: oo Nike, s Lohon, compression, evaponbon sod exhaost Basic ¢ngine operatimg cyuley ther
ol s o] cemnletion Development of computer programs for these

Unit 4

Moddiny . Moaechng of Caburction and injection proccss ard  simulenen  of  uhese
proce suvelopment of sumple programs [or analysiz. Results of simulation, sinulston of ongoe
ok snonne

ol &

Fuels anrl { ombuation : Characienisiics —Cleasificatoon-Hendling and Storsge -Floh and Fire
Penrer- Loubonfic Value Dacrmmancn of CV by Bamb Calerimersr-Proximate and Ultimade Anislysis
Soll "o s, Ligond - uwls, Geeraus

Refeivpos Mok

Simrulwron made’mg md anadysis — Averill M. Law, W Kelton , TMH,
L Sy drmaition = uestirey Gondon, Prentice Hall
5 Lnscrete Sywiem samelation - Jerry Banks, John 5, Carson, FHI.
. e anal svppasium on Tuels and lubncants by Basu Published by Tota Mac Graw Hill
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Name of Faculty: School of Engineering
Name of Depmrimen: Mochankal Englaeering — M. Tech. {Industrial Design)

Minutes of Board of Sudics Commines Mesting held on Daiad 05.06.2017

The Board of Smdjes Cornmirtee Meming was held in the Board Raom a1 2:30 PM. on 05062017,
Following members were present,

I. Mra. Priyanks Jhavar , Axsociste Prof, (Mechanical Engineering) Chainman

2. Dr. G.R Selokar, Professor (Mechanical). Mamber

3. Mr, Smmjay Kalraiys, Professor (Mechanical Enginesring), Member

4. Mr. Anil Verma Assistant Provfesaor {Mectanical Engineering), Member

3. Mr. Dharanjay Yadev , Aasissnt Professor (Mechsmicsl Engineering), Merober
6. Mr. Sachin Baraskar, Assistant Professor (Mechanioal Fnginessing), Member
1. Dx. G. Daxil (External Member)

8. Dix. Nito Shrivasiavy (External Member)

The Charrman ol Board of Swudies Committee welcomes and appreciated the ¢ fTors pul up by the Taculty
[or progress of the department aciivities, The Tollowing Agenda point were discussed and resolved

Agendn Preparation af Syllubus and Scheme for 3rd semester { Indusirial Design)

Discussion Schems: and Syllabaus

The Internal members of the Committee suggested that the Scheme and Syllabus should be
preparcd as per currend demand in industry wnd academics.
The Exiernal members {Aaademic Experi) suggesied ior 1) Producy)
Composite Materials subjects should be added as an elective,

Rogsutral
" ity Of VeChnENTg,
- 4



Rexolution of the Discmajon

(i the busia of discussion the following amendments were made:

Fcheme and Syllabus was prepared as per curront demand in industries.
The for [) Produet Datn Munsgerwent, [[) Composite Materiabs. have been mdded 1y an
elective Subjec

The charrman (hanks the member for peaceful conduction of mesling.

Signature of All members (Including Chairman) |

I. Mrs. Priyanks Jhavar , Associate Prof. {Mechanical Engineering) Chnim%

2. Dr. G.R.Sclokar, Professor (Mechanical), M e=mber W.-f

3. Mr. Sanjay Kalraiys, Profeasor (Mechanical Engineering), Member

4. Mr. Anil Yerma, Assisam Profeasor (Mechanical Engincering), M ?—@_’
5. Mr, Dhananjsy Yaday , Astistand Professor (Mechanical Engineering), Member

6. Mr., Sachin Baresker, Aasistack (Mechanical Engineering), mmm%

7. Dr. G. Dixit (Exyernal Member) ZL S
3. Dr. Nitin Shrivesiave (Ext=mal M=mber) il/'

B8 Sutye S U ) I*aue 2 a2




Third Semester =Master of Technalogy (industriol Design)

Sri Satva Sal University of T echnology & Medical Sciences, Sehore (M)
Scheme of Examinaction
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Elective —|
MHD-301 {A) Mechpirmics and Flexible Manufscruring
MID-301 {B) Avtometian In Manafaciuring
MID-301 [CYProchnet Dua Moo e
( Elective =il
MID-302 (A) Industrial Robolics
MID-J02 (B) Product Analysis And Cost Ophimiastion
MID-302 (C) Composite Macarlals
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Sri Eatza Sai University of Tech nuInEy & Medical Sciences, Sehore [M.P)

MID 301(A)

Mechatronies and Flcxible Manulacturing
Unit 1

Dafining rechaironies, i charmciaristics, ofa and key miuns, advenisges and development of
CNC honzomtal and verticsl machining canters, ool monitoring on CNC machines, differemiation
batweren FMC, FMS and CIM, banaiits of FME and atabilty to batah production.

Undt 2

Deslgn of CNC machines. struchime, guids-waym fead drives, and epindle BERrngE, AR rERTET
and eonirn systems, aoftwars and user Interfaces, pauging and ol manfioring systams, assambly
bechnigues far gurie-ways, ball-scew and N, spindis baarings, fasdbeck alamants and hydraubics.
Lindl 3

Review of slectrical and slectronic devices; Drives, spindls and fead drives, sarvo principls, drive
profection mnd cpiimization, salsction cril=rs for dmme powes supply, alscrrcal cabnes and sr
coolng, alscincal stardards

Ll #

CNC aywtems, configuralion of CHC  sysiams, nafacing, momtomng  and  dignosics,
compansallon for machina aocuraces, machina dals, Progremmabis Logic Conlroists (FLC), Dred
Numerical Control (DG ); testing of CNC machine 1ool, verficaton of technicsl apecificatons. and
funmonal aspacts, e running teats, machine @0 and work-plece aocursoies,  metal reEmoval
capabiity and aafaly gapacy,

Unh 5§

Programming and opweatiors of CNC machirms, par progrEmming, coomdnale Aysham,
dimanarming, 2xed and malon nomanclabirs, sbuchas of parl pogames, GO2' G03 croular
inarpolslon, ) ocompamaton, suboulnew’ meco, cannsd cyoles (GA1/ GRABY, mamor
IMagng,Rarameirc programming and A-parameters, conetarm spaad and conaba Cuding spead
(S¥ 556). machinmg cycles, examples of madne centar programmng, cass sludies.

Refarmncs;

1. HMT axdbeed, Mechaimonics; TRH

2. Kuman Appu KK Intraduction 1o Mashatmonics; Oaford precs

3, Mahadic NP, Machatronies prinolpks, concepts and applcaiions: THH

4. Emaill A and Mrad F, Machatronicalmisgraled Technology: Oxford Praas

M.Techf industral Dasign -3 sem } wef 21 7-1 8§

ap Urnversty of YA,
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Sri Satya Sai University ol Technology & Medical Sciences, Sehore M.P.)

MID -301(B)
AUTOMATION 1N MANUFACTURING

LIMITH
introduckticn o Awtemation: Automation W Production Syslems-Aulomated Manulacturing
sysiemns, Compulenzed Manufaclunng Supporl Systems, Reasons for Altomation, Automation
Principles and Sirglegies. Manufaciuring operdtions, Production Cancepts and Mathematieal
Models. Costs of Manufacluring Operations, , Rasic Elements of an Aulomated Syvremns, Advanced
Aulomation Functions, Levels of autemation,
UNIT-II
Introduction o Material Hendling: Cverview of Malenal Handling Eguipment, Conslderatlons in
Material Handling System Dasign, The 10 Principles of Macsrlal Hardling, Macerlal Transport
Syatemns, Aulomated Guided Vahlcle Systems, Menaralls and other Rail Guided Vehicles, Conveyar
Syslems, Analysis of Material Transport Sysiems. Slorags Systems, Slorage Systern Performance,
Slorage Loratlon Stralegles, Conventional Storage Methods and Equipmenl, Aulomated Storage
Systems, Engineering Analysls of Storage Systems. Automatic dala caplure-nverview of Aulamaric
identifialion methods, bar code Lechnoiogy, other ADC echnelogles.
LIMIT -[II
Manua! Ascembly Unas : - Fundamemals of Manual Assembly Lines, Alternative Assem bly Syararns,
Design for Assambly, Analysis of Single Model Assembly Lines, Line balancing problem, largest
candidale rule, Kilbridgs and Wester method, and Ranked Pasitional Weights Methad, Mived Model
Assernbly Lines, Conaldersdions in assembly line design.
LNIT-FY
Transfer fnes ; Fundamentals of Aulomated Preduction Lines, Slprage Buffers, and Applications of
Automaled Production Lines. Anabysls of Transfer Lines with no Internal Slorage, Analysis ol Transfer
lines with Slorage Buffers,
LUNIT-W
Artomated Assembly Systama : Fundamentals of Automated Assembly Systems, Deslgn for
Automared Assembly, and Guanlitative Analyss of Assembly Systams - Parts Delivery Sysism at
Work Slatmns, Multi- Slalion Assembly Machines, Single Siatlon Asssrnbly Machines , Paral
Automalion,
Ter Booko:
LAutematlan, Production systems and romputer integrated manufacluring, Mikel P, Groover/
Preirson Eduction.

Anferance Books:

1. CAD CAM : Principles, Praclice and Manufacruring Managemem § Chris Mc Mohan, limmie
Braowne f Pearson edu. (LPE)

2. Automatlan, Buckinghsm W, Haper & Raw Publishers, New York, 1961

3, Ainomaclon for Producthvity, Luke B.D, John Wikey & Sons, New York, 1972,

waf 201 7- 1 &

M.Tuch(Industrial Design.-3*
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Sri Satya Sai University of Technala & Medical Sciences, Sehore

MID -3D](C}
PRODUCT DATA MANAGEMENT

LIMIT |

Cenirallzed Systems: Cliend Scrver Systems, Parsllel Sysems, Diunbuted Sysems, MeraorkTypes,
Farilicl Dugbase, Dranbowed Daishas:, Secunty and Tneegnry, Swandardization views Praducl Dam
Maosycinent : Proguet life cyx ke, Complexity in Produc Developmeny, General Descripuion of PDM

UNTT 2
Bpalc fancdonality of PDM! Information architccture, PDM Sysem archivernee, Applicanons used in
PDM systems. Trands in PDM

UNIT 3

Document Mamsgemenr Systews: Decurnen managemem and PDM, Document life cycle, Coment
Managemenl, Diocumen managament and relaied wehoologies, Documend mansgsmeni resources on the
Imeme.

UNIT 4

Warkflow Mumagement In PDM: Sinucure Management, Engainecing ChangeManagemonl, Helzase
Mansgement, Veruon Management, Canfiguration Mankgemern  Creating Pradoc| Streciores: Pan
cemrc approach, CAD conoic approsch, Produn Stienie aonfigurstion, Mansgmg Product Soucnires
POM Tuowols: Mamx One, TearnCenter, Windehill Enovia, PDM recowt=s an the Intemet.

LUNIT 5
PDM Implementation Cuse Studles: Sun Microsystems, Inc., Menior Graphics Corpouion, Ericsson
Radiy Sysiems AB, Encsson Mobile Communicaions 4B, ABB Auomastion Technology Producia,

Saab MNoch Elecironics AB

REFERENCE BOOKS:

1. Implemendiog s Integrating Frodeci Dals Mansgemeoni mod Software

Configurarion Mamagement - 21 - lvica Cmkovic UI Asklund - Annits Person— Dmbkqvial - Archtech
Houw: Publishers.

2. Frodocl Duls Mansgement - Rodger Bunden - Publisher; Resource Publishing- 1ISBN-

10 7033225, [SBM-13: 9TR-0970035226 — 2(H1),

3. The AutoCAD Darsbme Book — Accessing and Masaging CAD Drawing

Informarion - Galgoiw Publicaions - Third Edition,

waf 207 7-18

M.Tech{Indusrial Design, -3 serm)
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Sri Satva Sai Universi & Medical Sciences, Schore

MID -302{A)
INDUSTRIAL ROBOTICS
LT |

Imtrasduction: Automaten snd Roborks, Robot angtomy, rmibot configuration, mothoant joimt nelation work
volurme, rabat dre gemtem, comml fyitem 3nd dymamk performance, pracidon of moemenr, Contred
System And Components: badr ConCEpt and medals comrolers comtral Fratem anshyals, mdbol acthvallon and
feedback companents. Posttinns FamOrs, vttty sensors, Jclumors SEMEOS, AT trammbalon system,

LINIT; I}

Mofiom Analysls And Controd; Manipulator kinemauc, peation representation foraard Cransformatum,
homogeneour manstomarion, manlpulzror path contral, mobaor dynamc, confipuration of mbot comrmar,

UNIT:

End Effectors: Grippevs-types, opsration, mechansm, frce anafyals, ook an end effeccom cnaldaration In
dnpeer wdachion snd deugn, SENSORS: Deursbls features, tachle, prowimicy and range SETIRCTY, LARS SEMSors
in robonics. MACHIME VISION: Functinns, Senung and Oigitfring-imaging, D, Lighting techniques, Anglog
to digital mngle conversion, mage STOrEge, Image processing and  Anahals-image deta reducthon,
SegrmenLatkan fealure avtraction. Objec recignition, training the vlslon systam, Aobotics apnilcation,

LINIT =

AQROT PROGAAMMING: (rad through Aogramming, Robot pogramming a0 a path In space, Moton
Incerymlation, WAIT, SINOMAL AND DELAY cammands, Branching capabiities and Lmiations. ROBOT
LANGUAGES: Textuwal mobol, |anguages, Ganeration, Acher langusge strod ures, Ermens in Funezhon,

UNIT: ¥

ROEOT JELL DESGIN AMD £DNTROL: Robd cel brponsts-Aobot centered cefl, Indine robot call, Considerations
in work design, Work and control, Inter kcks, Ermor detec lon, Work wel 1 cprirollar, ROBOT APRLICATION:
Material Lranefer, Machine Inading/wnicad iy, Prixmsing cpafation, Asssmbly and Inipcton, Fesure

Apricallan,
Taxt Runiry:

k. Induttrial robordos, Mikel PG roowver /oG Hill,

2. Rabolics, K.5.Fu £ MoGraw Hill

M. Techfindustria! Desmge -3 sem) wef 207218
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Sri Saza Sai Unlvﬂrsilﬂ of Tf:chnn]ng & Medical Sciences, Sehore !M.F‘.::

MID 302 (B}

FRODUCT ANALYSIS AND COST OPTIMIZATION
LINIT )
Introduction: New products, new prodict strategy -market definirion 1das FECTRLion intreduction w the
design process -forecasting sales poteniinl -produrt engincering and marksismonoply comparilive,

LNIT X
Mumufacruring Planming: Sclection of optimum process, sanderdizion, Break even salysimapplicabion
and wrea of uae -problems -mul - product ambysis

UNIT 3

Value analysiy: Siem in selection, analyss and implemenmton, Sclacticn of cutting spead For opirmum
casl -probloms,

Cost Aconunting: Cost estimation ~difference -types -steps invialved in cow crimation.

Types of Cost: Cost Centres, Dircet ~indirect, material cost ~direct indincel maersl cost Orverhoead coml
Elemenis in vverheads: Preparation of cost sheel, maching hotir rate. sppanicning methods,

LNIT 4

Virkunce Annlyals — Labour vanance, Marcrial vanancs and Creerhesd VArince, Acuvity based couing -
Fraroaluclion o uogrel coning.

Co Cakoladon: Con ealoularion for machined companents, welding, casung andd forged componenits

st ralrony calculation of wlcs com

LT 5
Cosi Oprimization Technlgues: Analyiical, Graphical and merementa] methods Leamnmy curver,

REVERENCE BDDKS;

. Decilgn wnd Marketing of New Products - Glen L Urbum - Tohn B Hawer- Prensice Hall
New soraey, 1980,

2. Production ssd Costing - Naryng CHS & Kumar ¥ - Khanne Publishers- 2001,

3. Coxt mamagement In e New Manufacrurisng Age -Yaauhiro Meader

Producu vinyPress- 1§92,

4. Techolges for Vabue Anahxis Asd Exgineering - Mikei | marence. 1 - MeGraw Hill,
New york- 1972,

M. Toch | Indusiriol Destgn. -2 sem] wef 200 -1 8



Sri Satya 5ai University of Technology & Medical Sciences, Sehore [M.P.)

MID - 302 [C)
COMPOSITE MATERLIALS
LT =
INTRODULTHION: CDeflniton - dassHeaton and characterists of Compotite materiald. Advantages ad
applicalion of compoaias, Funcoonal requirermanmms of reinforcamem and martrls, EFac of ralnforcement
(slte, shape, distribadion, volume fracoon) on overgl] composte performance,

LT -1

REMNFORCEMENTS: Preparaiofi4ayup, curing, propériles and applications of glass Abers, crten  Abems,
Eevlar hibers ard Baron filer, Fropertes and applications of whskers, pariicle reinforcements. Mechanal
Rehavior of compositas: Ruls of mbtuees, [nverss fubs of misbures, fsostrain and lsostrmd condibions

LT —

Menufarturing of kbrtel Mtz Compoahtes: Ciatng — Solld ShEne diffusion  techndgue, Chadding - Hot
Isestate presdng. Propevtes and applications, Manutaciuring of Ceramec Matrls Composhes: Uiquic Metal
Infilration — Uguid phata simmeving. Mamdaturing of Carbon — Carhenn composites: Enting, Bralding,
Weaving. Propartes and applications,

UNIT -Y

Manufacouring of Polyenar Murimir Compochee: Préqaraten of Moulding compoundd and prepregl = hand
layup method = Aunoclyve method — Fllament uwinding maethad — Compression moulding — Aeacton njectian
moulding. Properibes and applicatorns,

LT -V

Sarength: Laminar Fallure Criterln-sirengrh ramho, maximum  tress criterls, magimom straln criters,
incerauing fallore criteria, hygrothermal Ry, Gmingte Ael play Biurednsight strength; Laminate
drenpih:ply deounl Lruncated mabmum et crteron; Srengeh dedin WBIng caplet plars; stress
tencenirabions

TEXT B0

1. Materlal Sclemce and Technology = Vol 13 = Composiues by BW Cahn = WH, West (ermamy

2, Materials Scence and Enginesring, An Imtroduction. WD Calllster, Ir., Adspled by A, Baksubramandam,
John Wiley & Sone, NY, [ndlan sdidan, 2007

MEFEREMNCES

1. Hand Book of Comperite Matenaks-ed-Lubin

2. Compoeiie Materlals — K.K.Chauwla

1. Camposite Materials Soence and Applcatons = Debarah DL Chung

4. Composne Marerals Design and Appdicrtlons — Damal Gay, Soong Y. Hoa, agd Stephen W

w20 718
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Name ol Focalty: =200 TEagnsmiag
MName of Uepartment: Mechanical Eagineering — M. Tech. (Industrial Design)

Mimmes o0 Soand of Stedve Conumittes Meeiing biold on Dated 04.06.20159

The | od o Studies Comminse Mesting was higld in the Board Room at 2:30 PM. on 04.06.2019,
Following imembeus wicie plesda.

1. Mrs. Vivonks JThaver | Associste Prof. Mechmnical Engineering ) Chairom

2 by R Se'okr, Professor (Mechanical). Manber

3. Mr. Sunjuy Kalraiys, Profeasor \Mechamead Engineering), Member

4, Mr. Anil Yerma, Assisunl Professor (Mechanical Engineering), Member

5 Mr Doy Yeday o Assizwnt Professor (Mechanical Engineering), Mamber
6 M. .o e ek, At Profeisor (Mechanieal Engineering), Member

7. Mr. O nnsluicar Jhariyn, Asxismnl Professor (Mechaniol Engineeing), Member
§ Dx. AL Tiwan Profouor RGEY Bhopl {External Member)

P L. ki Juerwad Profewsor A NIT Bhopal (Extemnal Member)

The C i i Board of Studies Commitiee welcomes and appreciated the efforts put up by the faculty
for proym [ the department achvities. The following Agenda point were discussed and resolved

Apend's Urevnrntion of Syllabs and Scheme for Ird semesier { [ndustrial Design)

! Gy llabs

[nssmeanm Sohen




ke Exfernal members {Academic Experr) sugpesied ior 1) Reearch Methodology

, i} Compulativnal Methods subjceis should be added as an clective,

BRasinron of 1he Dhareroelon

On e bosis of discussion e following amendments were made:
“icheme and Syllnbus was prepuresd as per currerd demand in indusiries.
The {or 1) Henearch Methodology, IT) Compotatens) Mythods_ ave been added &2 an

eleclive Subjexl.

The chuurmen thanks the member for pesceful conduction of meeting.

Slpnaiure of All members (Inclading Chairman)

L. Mirs. Procwks Thavar , Associme Profl. (Mechsnical Enginesring) Chat

Z.Ih. U R Selokar, Prolessor iMechanics] ), Member W.f

3. Mr. “arjay Kalraiya. Professor (Mechanical Engincering), Member &—2

4, M, ool Vermu A ssasoant Vrofessor (Mecnanicsl Engineering), Member

5, Wi, Dl oy Y aoay . Assislanl Professor (Mechanical Engincenng), Member

6. Mr. Saclay Eavasiar, Assistan Professor (Mechanical Enginsering), M:mbﬂﬁ
7. M. Owndhanaar shariye, Assstanl Profesaor (Mechanical Enginesring), Member

B. Dx. AL Tiwan Pralesaor RGPY Bhopal (Excernal Menber) @"F

9. Dr ¥ It Aharwsl Profeasor MANIT Bhopal (External Member) @MJ
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Scheme of Examination

Thirg Semesier —Masier of Technology findus el Omcign)

Sn Salyw Sai Lniversify of Technology & Medical Sciences, Sehore (M.F)
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Elective -

MID-241 {A) Mechatronics smd Flexible hanu facturing
MID-301 {B) Auomarion In Manufecturing
MID-301 {C) Product Data Mumgement
MID-J01 {0} Resswrch Methodology

Elect|ve I
BAID-302 (A) Lnguanrisd Rakboaocs
MID-302 (B) Preduct Analysis And Cosl Optimization
MID-102 {C) Composite Muerials
MID-302 (DY) Compuintional Methods

L: Lecture-  T:7 M%I
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Sei sarva sai University of Technology & Medical Sciences, Sehore (M.P.

MID 301(A)
Mechairmnics asil Flexihle Manofacimring

Unil

Defiri:.yr mechobruales, its charactenstics, stope and key iouws, sdvintages and developmas of
CNC honzontel and vertical machining centers, 1wol monitoring on CNC machines, differemtistion
berween | MC, FMS and CIM, beoefits of FMS and suitability io batch production

Umin 2

Desigmn of CNC machines, structure, guide-ways, feed drives, snd spindle bearings, messaremeni
ANG ot syseéins, soffware and user interfmes gauging end el maonitoring symems, sxembly
technnjues Lol guide-ways, ball-screw and o, spindle bearings, feedback slements s hydaulics
Uwh 3

Review of eleetrical and slectronic deviess; Drives, spindle and feed driven, servo principle, drive
proicolion anad oplitnizevon, selecuon critcris for drives, power supply, electrical cabinew and air
eohir, ciesirecal slndards,

Umlt 3

CNC  sysiema, configuabon of CNC  sysiems, interfacing. monitoring md  disgnosios,
COmpeilSuion o fudune soorcics mechine das. Progiemmshle Logic Comralbars {PLEC), Direct
Munictical Conmol (DNC), tsing of CNC mechine tools, verificdion of Lechnical specifications
and ol ol wipocls, 1dle Ammung tesia, machioe wol od work-piece actaracies, menl removal
cijab.ire and salety sspects

Unhli 5

Progrumclog sod uoperationn of CNC mechines, part popamming, coondinee sysemn,
dimensioiing, 4xei and mobon nomenclature, siactre of part programs, GO2/ (03 circuler
IESTpmnal 00, Oui  COMpensaion, subrouxines’ macro, canned cycles (GB1/ GE9), mimor
imay g, widncine programming and R-perameters, constenr speed sxd comdend  cuiting  spesd
(G¥7 G96), machining cycles, examples of maching cener programming. case sudics.

Relercnoes:

1. A fels Mechatmopes: TWH.

2 Kues Appu KK, Intraduction o Mechatronica: Onfierd press

3. Munsls NP; Mecharrpnics principles. conespes and spplicatons: TMH

4, Smmlh A oendd Ml F M 't‘hll'l'ﬂ‘l'li ! 1 ':fhfﬂfﬂhm 4.
naidh A and M Bl calmegrated Technology tft""-

M. Tk Fudrerdel Detiin -3 sem) wef 201920

=
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Sr: Satva S0 Uversity of Technology & Medical Sciences, Sehore [MLP.

MID-30{B)
Aytomation [n Msoufetiuring

UNIT-I

Iotreduckion to Aultemabion: Awomation in Production  Sywiems-Automstsd Menufschring
Swstens ¢ ompwertzed Manufsrring Suppon Symems, Aecasons lor Auviomation, Auiometon
Princple, and Slrdeges. Manulacturing operations, Production Concepts snd  Matbernaticsl
Modo - wsls of lanolacruning Operadions, . Bosic Elemen of an Awommed Systems, Advanced
Autonaaan Fonetions, Levels ol aul-mation

UNIT-IT

Intrvlucion to Malerim]l Handbwy: Overview of Materlal Handling Equupment, Considerstions
in “alee! Harwlling Svetern Design, The |10 Principles of Material Handling. Muterinl Transpot
Eysgioon Awomyes Gded Vehicle Sysloms, Movorils snd other Rail Guides] Vehicles, Conveyor
Sysico. Anpyais of Materinl Yranspont Sysiems. Siorage Sysiems, Storage System Performance,
Stero, 0 ecaien Driceies, Convermional Storage Methods and Equipmear, Automaied Storage
Sysieine, [inyncenng Analysis of Stoape Systems. Automatic dals capture-overview of Aidomatic
iderd \T s methads, har oode techmology. other ADC lechnologres.

LI LI L)

Merus! asaembly Lines : - Fundmpentals of Mprug] Assembly Lines Alternstive Assambly
Cyglerny [daeon for  hesembly, Anslysts of Siogle Model Assembiy Lines, Line balencimg
problon aest camhidate rube Kitbridpe and Wester method, wd Ranked Positorml Welghts
Mebod Stvet M aa el Azgembly [ies, Conviderstions in assembly line design

LINTY 0y

Tran: " bUney | [ ordamentals of Avomaled Production Lines Storage Buffers, amd Applicstions of
Autvioe | Producfon Lines. Analysis of Transfer Lines with no lot=mnal Sweage, Analyms of
T=pae [neewith S'orame Buffers

ITNYT - A

AUt eaied tarembly Syseems @ Fundamentals of Awmomsted Assembly Sy=iems, Deopn for
Auomicd aceerphle, pnd Chanbitative Analyais of Asscombly Symems - Parts Delivery Sysiem
At ‘o Simons. Multi- Smtion Assembly Machings, Single Station Assembly Mmchines , Piotisl
MAmrr e

Text Brrla:

Lammaann Peaduction sysiems and compuoer inegrmed manufsctring, Mikel P, Groovesf

Pea» o BEduciion,

Refcrince Books:

1. 07t At Prrciples, Practice apd Manufacuring Management / Chris Mc Mohan, Jimmic
D Fearaon edy {LPE)

2 21 aoamicn, Avckingham W, Haper & Row Puhlishers, New York, 1961

3. A e oo o Productivity, Luke H.D, John Wiley & Sons, New Yoik, 1972,

[ SRR RREREG R L R Ll 2 Rl
M. T oIt rial {enign. -39 sem)




Sris u.*i;u University of Technology & Medical Sciences, Sehore (M.P.

AEL -ABLC)
Frudwel Thara Mansgemenl

LNt
Cemiotesd  Sauteins Clietn Server Svstems,  Pamllel  Sysiems,  Dismibuoted  Syswemns,
Bl Vi Farollel Vwatybhe= . ChHenibored Database, Secunmty and Integnily,. Standardization

viems et Bery Mapaoomiape 0 Deedieel e pvele, Complexity in Product Developmeny,
Clonis prisit ol 13
LT

Ot Donwiicnnliey of FOM: Ynformation archicecioee, POM System architeciure, Applications used
M cibeme. Toencls ig MOl

Lx!

Docvecens Mannmemnt Seslems;  Docoment mansgement snd POM. Documem life cyele,
Corne Smpgamznd, Docwnent manapgermieal and relaed echnolopies, Documenl management
[(EL { EH L

Lyl

Yoo fpn Slanmgonwent i DML Suucture Mansgement. Engimeering  ChangeManegement,
Iities Crege et verson ediapement, Cenliguration Management Creating  Produnt
Hirmes e Appeaee by LAt oo aporoach, Product Simecture conliguradion, Managing
P pres ] Toanlss Moy (ne, TeamCenter, Windchill.Enovia, FDM resources on the
RS

' 5

i hraeteiioe Case nhies) Sun Aicnosvalems, Inc, Mentor (raphics {‘.nr]mrnli:::n,
Fric el mestges AR asger Mokl Communicanens AB. ABB Automation Techmology

|". I k | Bt s T P N
" | i

HEE: B S T
L Gvnpdermenaa e and Integraling Product Disis Management and Software

Coely onenes dhaaapemend - 2] - [vien Cmkovie U Asklund - Anniia PerssonDahlgvist -
F | i o= Bsheee:

doredeas A Ylapeeeaen! - Rodeer Bonden - Pubbisher: Resouree Publishing-

Il TR 0 S = TS W THART ] 52 26 - 2N

T AL Divubang ook — Accessing and Mansping CAD

Pregn oy faliemninn = Galgona Pubbcaions - Third Edidon,

weef 201 9:20

M. i
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Sritotva Sai Undversity of Technology & Medical Sciences, Sehore (M.P.

MID -M{D)
Research Methodslogy

Unit |

Reseer ! Momung, (bjective, Motivadon Types of Resmarch Ressoch Appwosch Rescarch and
Scientiie MMethods, Llenthestion of Problem, Significanes of Defining Reswrch Problem, Res=arch
EMsipn P osearch Srhics

Umit 2
Datw © otzovon Methnds, Pimary Dale. Secondary Trate Creestiomnaore Preperstion, Case Sty Methed,
Mease o “calas, Lewels of measurmment — Nominal, Ordinal. nterval, R Mexsures of Central

Tender v (Mo madinm, Mode), Measures of Dispersion {ninge, men devistion, standard deviation),
Graph': 1§ Mepresemanon of Date Tabular Presendation of Dals, Omut Presemadion, Posters Presentstion

Unit 5

Sampny eemen, sunple Size, hon Responss Chasactetistics of 8 goo] sample, Probability Sample -

Simp'e (G Suocle, Sysiematic Sample, Sratfied Random Sample & Mulo-siage sampling.

Detervuiiing <00l the spmple, Research Queston, Normal Probability Curve, Stovdend  Ermor,

Conflilenes [nlarvitks

Unit 4

Shgeait o 0 ol coreiaion, Pearson’s Froduct Moments Correlation. Regression and Multiple Regression

okt e Fonnition, Hypothesis Testing, Testing the Significance of difference between

mea 1 orem Anabysis of Vanasce (ANOVA) -concept and applications, Chi Square Test steps,

T}r“.- i\ ' T T

Unit >

Writh el Reghonz, biterpretation, Significance of Repont Writing, Steps In Witing Report, Types

of ¥ doshznl Pogmor: Writing, Review of Reloted Liternture, Strocture of The Research Report

Precaon wiayg Heporn Layout of Research Paper, Format and Style, Impact Factor of Journals,

Suitul Lot for Publication, Plagiansm, Citation, Reference Writing, PR, Copyright, Patents,
Tl.l Ed M et

LRes= 0 B S tedhodnligy, Methods and Techmiques, Kothari, C.R, New Age lntermational Publishers,
20110

2.Frzrin s of Myhomalical Statisiics, Guate S, C. and Kepoor, V. ¥, Sulun Chand and Sons, New
De!hi b

3. The - rplioadion of Stetistics, Brace E. Wampold and Difford ). Drew, MeCiraw-Hill
e ruois Buidops 20

& Einsir tesenreh Methods — Donald Cooper & Pamela Schindler, TMGH, %th edition dﬂ"" .
S.ut o Losnreh Nahods - Alin Beymank Emima Bell, Oxford University P:En.w gﬁgﬂ'

6. Fuyi) tewmprcls ethods, Naval Baipad, Pearson ’.,ﬂ'#ax

[ e R

M. Tectnd Inihueirial Destgn.=3 b ) wef 201521




Sri Satva Sai University of Technology & Medical Sciences, Sehore (M.P.

MID-302(A)
Industrial Robotics

UNIT: |

Iatredspaion Adematon and Robodcs, Robo ansionty, b configurstion, motions joint
Daricie o snave pwbane, sobob diid spaign, cohlnol system and dynamic perfoemance, precizon
of mwvement. Comrol System And Componentr: baxic concopt ad modais controllers control
gysle 0 ailasis, mbol acivedon and (eegdhack components Pouitiors seromy, velocily semsrs,
oLl e - rs s, BOWwer ansmission system.

LINET: il

Motiv Aaalysa And Cootrol  Mumpuldor kvmancs, poiton representstion  foraard
iy sdoa. heimgerepus  anslomation, manipimor puh  conirol, obol  dynsmies,
eomiigiatim ol robor conmedler

LMsEL LEs

End Sifctors: Crippers-types, operation, mechanism, force smalyxs, nols o end effecion
gl v cApeer selection and design. SENSORS: Desirable festures, tecrile, proximity and
iy - wnsers in rabotics. MACHINE YISION: Functioos, Sensing snd Dhgitizmg-
ETheL viees Tighung technigues. Analop 1o digial single conversion. image sorge, [mage
s Lk yiis-iiaage Jdata rediction, Segmemmion (eature extraciion. Objecl recognition,
trdn’ r o ulem. [Rokolcs application.

ROLET 0O LHAMMING, Leod tuough programming, Robot programming 43 & path in mpaos

Mo coatve, WalT, SINONAL AND DELAY commends, Bramching capmbilities smd
i WO LANGUAGES: Tentunl robol Jmgusges, Generanion, Robot  |sogusge
struciiines, Elamenis in unctian

LMET

KOPOT ¢7LL DESCIN AND CONTROL: Robat cell layouts-Robot centered cell, In-line robot
cell it vtk dedgn, Work and control, Inter locks, Emmor detect jon, Wark ecl |
camits - LOHIYT A PRLACATION: Material trunsfer, Machine loadingfunloading. Processing
opet Leembly end Tnspection, Festure Application.

Texi Monky:
TH el Y Groovernddeiiraw Hill.

2 Rebirt b b Ao e LRI




Sri Satva Sal University of Technology & Medical Sciences, Sehore (M.P.

[ 5

MID 302 (Hy
Product Analysis And Con Oprindizacon
LINTI' |
Intvod wetion: Sew products, new product sirmegy -market definition ldea generation introduction 1o
the Jooyn process forecnsting sales potential -product engincering and  marketsmonopoly

e

LINIT 2
Maoulaclurmg Planning: Scicction of  opimum  pmo=s,  standanlization. Bremk  even

i o comleeniton snd ares of use -problems -mult - product ol ysis

1INIT 3
Valar inbysia: Swps in selecoon, anelysis and implemenation, Selection of cutting speed for
wplin.. vl -PluieiLs,

Coal Svooaunting: Cost cstumation -difference -tyvpes -steps imvolverl m coul extimation.
Types of ('nst- 051 Centres, Direcl —indirec!, maueris] o <lirect indireci miderial ool Deriaod
cos, Fieinenls in overheads: Preparsdzan of com shest, machine hour rate, spporioning methods

LN
Ya-iuws Amulysis ~ Lahour varsnce., Material vadance and Overbend varimmce, Actrvity Taowsd
Civlin srewhietiom 1n rpel comting.

Cost Calrubarion: Tod calculation for machined compooents, welding, cioming sad  fonged
coran e, iliuatiens -calculation of ssles cos

LN
Coxt Findimizulion Techniques: Analytical, Graphical and incrementnl methods Lesmimg corvet

REV K. ¢ b BTHIRS;

P Ekzsizn aond viarkeling of New Produorty - Glen L Urban - Johm R Huees- Prenbioe
Hall o wow Joogs V980,

o F'reciutin: wpd Ceating - Warang CBS & Kumar ¥V - Khoome Publishers- 2001.

A el rnaarement in Lhe New Manofacturing Ape -Ysuhim

Mona. i, PrsductiviryPress- 1992,

4, Technugue for Valne Anklyviis And Esgineering - Miley Lenmence D) - MoGraw
B i =g LY Y2

SRR & T—
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Sri ootva Sal University of Technology & Medical Sciences, Sehore (M.P.

—
MID - M2 ()
Componiie Malcrlaly
LINIT -1
INTRODUCTION, Delinddon - Classification and charscterinics of Composite materials,
. 4 - arhevlinr of romonsites Fimetional requiremnents of remforcement and madris
Effe - bmecirent  {size, shame, dismibution, volume Mmebon) on owerall composile
|‘|-:II|
LR T 1{

REI™VOHROCFMEUNTS: Preparauon-layup, curing, properiies and applications of gles Abers, carbon
fiberr  Vowlnr fers and Meron Nbers. Poperies and spplicadons of whiskers, particle
reanlorcciients Mohameal Hehavior of composites: Rule of mixtures, [bverss mule of mixbones
Duits s A batress ponditions,

UNIT - 1T

Manulscturiog of Metul Matriz Composites: Casling — Solid Siate diffusion techmique, Cladding —
Hoi 4 L presseng Propeniss and applications. Mmufactunng of Ceramic Mamix Composinss:
Lyt Dl - Lo phase simeding, Mameeturing of Carbon = Carbon comijoes tes:
Kt i, Wedomg, Properae: and applications,

[:'l.'l . LT

Mupafoanine of Polvmer Matrix Composites: Proparmation of Moulding compounds  and
E bood wyup method - Ayloclave methed — Filamernr winding method — Compression
mueklilae ~ fooetomanpey iem mouiding, Properoes and applications.

L'SNLY

Stresgih Laminar Fulye Crens-strength mto, mardmum  stess  criteria, macdmum  sdrain
erifes o nfetucune  Mmilure  criteria, hygrothermal  failure, Laminese firm pley  fadlure-insighe
Bres o cconn o srsnglhepey discowt muncated maximum strain criterion; sirength design using
caphes 1 sifds. ConLEnttaTs

TEX T BOWQKS

& Maioead Science mnd Technology ~ Vol 13 - Composites by RW.Cahn -~ VOCH, West Germany

2 sl Science and  Enpineeting, An oinlmduction, W Calbser, I, Adaped by R
i - m John Witer & Soos. NY. Indian edition, 2007

2 Pt ok Materials-ed-Lub w..@‘f
i b ik il |‘|"|1[‘*'r'i-ll'|"." [ ﬂ'll':'ri.l T b L] N m " :
T

Lt o ke Matorals - KK Chawla o
A Coamponte Meienals Science and Apphicaiions — Deborsh DL {‘mﬂn weti®
.o i sl als Desipn and Applcations - Danied Gay, Suvong vV, Hoa, and Siephen W,

[ L LRERRE R L 1k
M Tl Ui Meton -7 aam)

waf 2iH B2




of Technology & Medical Sciences, Sehore [M.P.

b |

L | "lq

46l

MID - 302 (D)
Compuiahonsl Melbods

vl bugk roand. hasle concept of the Tinite element method, comparison with

{1
selhouds, caleulus ol vapgion, the Rayleigh-Riz and Galerkin mahnds; Finite elememn
1 -IY poblems: lommulation by dilferont approsches (direcl. polemial sremy and
. Lzrrvaiion of elemeamal equalions and their assembly, solution and its post-procesong.
b st vty s mavoanies wnd solid mechanics. Bemding of beama, analysis of

Iii

ool wnadvsis of 2+ probiemss finite element modelling of single variable problems,

v and recianguior eloments; Applications in heat transfer, fluid mechanics and solid

LMt

i =
Er

REy.

I

copstileralions: numerical inlagration, aror analysis, mesh refinement. Plane stress and
i teablers: Bending of plawes; Eigen valve and vime dependem poblems.

W peeprotesors, | postprocessors and finite element packages namely ANSYS.

Ly Ll S BITRLERECY

(R ]

it B element methads far engineer, Cengage [esming, 2009,
ithe. Fimie clement procedurcs, Second Edibion, Preotice Hall, 1996,
Lo perrpadueton W e dnnee elemen mehod | Ind edidon, MoGrawHill, 2004,

ok 1,5 Malkes and M. E. Plesha. Conctpts and Applicarions of Finite Elemerm Analysis,
ok Wil 2007

Wi s

Voo ot B Tavlor, The Finlle Element Method, Tth edition, Butterworth-

b [ duphes. The Finite Element Method, Prentice-Hall, 1986,

- F |'q"-.'_4|'.-F =T
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