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Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester-VII
ME411 Automatic Control Engineering

Teaching Scheme Examination Scheme

Lectures —03 Hours/week ESE70 Marks

Practical —02 Hour/week ISE 30 Marks
ICA-25 Marks

Course Introduction:

In recent years, importance of automatic contrgkeays has been rapidly increasing in all the

fields of engineering. The applications of contsgstems cover a very wide range, from the design of
precision control devices such as delicate eleatrequipment to the design of massive equipment suc
as those used for the manufacture of steel or atldeistrial processes. The principles of contrelotty

are applicable to engineering as well as non-emeging fields.

Course Prerequisites:

1. Concepts in subjects like theory of machines, gtterof materials, thermodynamics and mechanical
measurements.

2. Mathematical equations of mechanical, electri¢ermal and fluid systems.

3. Mathematical concepts of calculus, linear and nieear function

Course Objectives:During this course, student is expected to

. Formulate mathematical model for different typestrol systems.
. Compose the systems with the help of block diagreduction rules to obtain closed loop transfe

function.

. Examine the modes of control in accordance wuitput of control system.
. Analyze transient response of the systems, gt&ate condition and characteristics of a systdranwv

it is in equilibrium state.

. Analyze root locus diagram, Bode plot and dis@iability of mechanical system.
. Evaluate state space techniques for represecaimigol systems.

Course OutcomesAt the end of this course, student will be able to

1.
2.

w

Formulate mathematical model for different typésontrol systems.
Compose the systems with the help of block diagreduction rules to obtain closed loop transfer
function.

. Examine the modes of control in accordance wiiiput of control system.
. Analyze transient response of the systems, gt&ate condition and characteristics of a systdranw

it is in equilibrium state.

. Analyze root locus diagram, Bode plot and disaiability of mechanical system.
. Evaluate state space techniques for represecuimygol systems



Section |
Unit 1 Introduction of control systems No of lectures — 03

Prerequisite: Concepts of mechanical measurements and control
Objectives:

1. To understand the types of control systems

2. To understand the basics of control systems

Outcomes:
After completing this unit, student will be able to

1. Explain the types of control systems

2. ldentify the types of control systems

» Unit Content: Need for control, manual and automatic control,rolp@p and closed loop (feedback)
control systems, modern control systems.

Content Delivery Methods: Chalk and Board, Demonstrations Videos

Unit 2 Representation of control components and Syams No of lectures —10

Prerequisite: 1. Basic equations of mass, spring, damper, resistapacitor, inductor etc.
2. Basic mechanical, electricalytha and fluid systems.

Objectives:

1. To Formulate mathematical model for differeqtey of control systems

2.To obtain transfer function for the closed loop epst

Outcomes:

After completing this unit, student will be able to

1. Formulate mathematical model for different typésontrol systems
2. Compose different systems and obtain its trarfigfection.

Unit Content: Mechanical — helical spring, viscous damper, tmmaispring and damper, Electrical —
resistor, inductor, capacitor, series and paralektric circuit and mech. System, grounded chair
representation. Analogs — direct and inverse asalmgy mechanical, thermal and fluid systems.
Linearization of non-linear functions, linearizatiof operating curves.

Content Delivery Methods:1.Chalk and Board

Unit 3 Block diagram Algebra No of lectures — 4

Objectives:
1. Reduce the block diagram and obtain its closegd transfer function.
Outcomes:After completing this unit, student will be able to
1. Reduce the block diagram and obtain its closed loop transfer function.
2.
Unit Content:
General representation of a feedback control systemsfer functions, rules of block diagram algebr
reduction of block diagram to obtain closed logmsfer function.
Content Delivery Methods: 1. Chalk and Board



Unit 4 Modes of Control No of lectures — 03

Objectives:

1. Examine the modes of control in accordance wuitfput of control system.
Outcomes:

After completing this unit, student will be able to

1. Examine the modes of control in accordance wiitput of control system.

Unit Content: ON/OFF, proportional (P), Integral (I), Derivatiy®) and P+l, P+D, P+I+D controllers
(No numerical treatment).
Content Delivery Methods: Chalk and Board, Demonstrations, Videos

Section Il
Unit 5 Steady state operation &Transient Response No of lectures — 06
Objectives:
1. To analyze transient response of the systems.
2. To analyze steady state condition and charatit=iof a system when it is in equilibrium etat
Outcomes:
After completing this unit, student will be able to
1. Analyze transient response of the systems.
2. Analyze steady state condition and charactesisti a system when it is in equilibrium state.
Unit Content: Steady state analysis for generalized block dragm a feedback control system, steady
state characteristics, equilibrium in a system, im@amd signal plot, load line plot
Types of inputs: unit, step, ramp & sinusoidal, gg@hoperational representation for a differential
equation of control system, distinct, repeated emahplex conjugate zeros, general form of transient
response, Routh’s stability criterion for a consgstem

Content Delivery Methods:Chalk and Board

Unit 6 Root Locus Method No of lectures — 06
Objectives:
1. To draw and analyze root locus diagram.
2. To discuss stability of a mechanical system.
Outcomes:
After completing this unit, student will be able to
1. Draw and analyze root locus diagram.
2. Discuss stability of a mechanical system.

Unit Content: Significance of Root locus, angle and magnitudeddmns, branches of R.L., asymptotes
and centroid, breakaway points, intersection whth itmaginary axis, angles of departure and arrival,
construction of Root locus using general rules stegs, comment on stability

Content Delivery Methods: 1. Chalk and BoardUse of Software MATLAB/SCILAB



Unit 7 Bode Plots No of lectures — 05
Objectives:

1. To draw and analyze Bode plots.

2. To discuss stability of mechanical system.

Outcomes:

After completing this unit, student will be able to

1. Draw and analyze Bode plot.

2. Discuss stability of mechanical system.

Unit Content: Magnitude and Phase angle plots, standard folwper loop T.F. G{) H(jw), Bode plots
for standard factors of Gf) H(jw),steps to sketch Bode plots for following fact@gstem gain K, Poles
& zeroes at the origin, simple poles & simple zerdeequency response specifications, calculation o
Gain Margin and Phase margin from Bode plots, contrae stability from Bode plots

Content Delivery Methods: Chalkand Board, Use of Software MATLAB/SCILAB

Unit 8 State Space Methods No of lectures — 03
Objectives:
1. To understand State space Representation afbbtggstem by various programming methods.
2. To draw computer diagram for representationootio| system.
Outcomes:
After completing this unit, student will be able to
1. Evaluate state space techniques for representimgoteystems
2. Draw computer diagram for regargation of a control system.

Unit Content: State space representation for control system itgctd parallel, series and general

programming, matrix form of representation, compdiagram.

Content Delivery Methods: Chalkand Board, Use of Software MATLAB/SCILAB

Term Work: Any six of the following to be completed

1. Fundamentals of control and control systems

. An experiment on DC/AC motor speed control (olwep / closed loop)

. An experiment to demonstrate various modes wofrob P, P+I, P+D & P+I+D.

. Assignment on formulation of mathematical mddeldifferent types systems, linearization
of nonlinear functions and operating curves.

. Assignment on reduction of block diagrams oftaarsystems using block diagram algebra.

. Assignment on ‘Root Locus Method’

. Assignment on ‘Bode Plots’

. Assignment on ‘State Space Methods’

Every assignment must include a few theory questaon a variety of problems
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Software like ‘MATLAB or SCILAB’ may be used to s@ some problems in assignment numbers Nos.
6 to 8.
Text Books:
1. Automatic control Engineering: F. H. Raven.,Gfaw Hill International editions, New
Delhi, Fifth edition.
2. Control Systems: U.A. Bakshi and V.U. Bakshechinical Publications, Pune, Fifth revised Edition
2007.



+ Reference Books:
1. Modern Control Engineering: K.Ogata, Prenticdl Baindia Pvt. Ltd., New Delhi., 4 Edition.

2. Process Control: C. Johnson: Prentice Hall diarPvt. Ltd., 1996.

3. Closed loop control systems: S.C.Goyal and UakdBi, Technical Publications, Pune, 2002.
4. Feedback Control systems: Bhide, Satyanarayashdagoankar, Technova Publishers, Pune
5. Automatic control systems: B.C. Kuo, Prenticdl ldaindia Ltd.



Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester-1
ME412 Refrigeration and Air Conditioning

Teaching Scheme Examination Scheme

Lectures— 3 Hours/week, 3 Credits ESE~+0 Marks

Practical — ISE 30 Marks
ICA-25 Marks

POE 25 Marks

Course Introduction:

This course deals with study of various refrigemnatprocesses and refrigeration cycles such as Air
refrigeration cycle, Vapour Compression cycle, Mapabsorption cycle. It also covers properties of
refrigerants and various alternative refrigerafrissecond part study of psychometric processestand
analysis for producing required air conditions@ealt. Further it deals with human comfort requieets

and study of air distribution systems.

Course Prerequisite:
Student should have knowledge of basic conceptseomodynamics and laws of heat transfer along with
equations to calculate heat flow rate by variousl@soof heat transfer.

Course Objectives:During this course, student is expected to
1. Familiarize with the terminology associated withrigdration systems and air conditioning
systems.
2. To understand basic refrigeration processes.
To understand basics of psychrometry and pracfiepplied psychrometric.
4. To acquire the skills required to design and areafgérigeration and air conditioning components
and systems.

w

Course OutcomesAt the end of this course, student will be able to
1. Explain Basic Refrigeration Processes
. Analyze and Calculate Performance of Refrigera8ystems
. Select proper Refrigerant for specific applicati
. Define and Calculate Psychometric propertiesirofising chart and tables
. Decide and Analyze Psychometric process foriwibrequired air conditions
. Explain Comfort chart and factors affecting hancamfort.
. Design Air distribution System
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Section |

Unit 1. Basic Refrigeration Cycles No of lectures — 10 hrs

Prerequisite: Basics of thermodynamics.

Objectives:
1.To Study Various Refrigeration Cycles.
2.To Analyze and Find Performance of Refrigerat@ycles.

Outcomes:

After completing this unit, student will be able to

1.Define Refrigeration and its Units.

2.Explain Working of Various Refrigeration CyclasdaCalculate its Performance.

Unit Content:

Refrigeration, Units of refrigeration, Reversed 1@dr cycle with vapour as refrigerant, Vapour
compression cycle, Sub cooling, Superheating, digdi Suction heat exchanger, Analysis and
Performance calculations of above cycles. Actupbua compression cycle. (Numerical Treatment).
Air Refrigeration Systems, Bell Coleman Cycle (EC{;. Calculation of C.O.P., Advantages and
Disadvantages of B.C.C. (Numerical Treatment).

Air Craft Refrigeration-Necessity, Simple, Boot &ir Regenerative and Reduced ambient systems.
(Theoretical Treatment).

Content Delivery Methods:Board, Chalk and Talk.

Unit 2— Multi Pressure Systems No of lectures — 3 hrs

Prerequisite: Basic Refrigeration cycles

Objectives:
1.To Study Multistage Refrigeration Systems.
2.Compare with Simple V.C.C.

Outcomes:

After completing this unit, student will be able to
1.Explain Necessity of Multistage Refrigeration ®yss.
2.Explain Types of Multistage Refrigeration Systems

Unit Content:
Introduction, Multistage compression, Flash gasaeah Flash inter cooling, Complete Multi stage
system, Multi evaporator systems (Descriptive Trresatdt).

Content Delivery Methods:Board, Chalk and Talk



Unit 3— Refrigerants No of lectures — 3 hrs

Prerequisite: Properties of pure substances

Objectives:
1.To Study Various Types & Properties of Refrigéran
2.To Study Effect of Refrigerant on Environment.

Outcomes:

After completing this unit, student will be able to
1.Select Refrigerant for Specific Application.
2.Explain Effect of Refrigerant on Environment.

Unit Content:

Classification, Desirable Properties, Nomenclanfr&efrigerants, Selection of refrigerant, Secogdar
refrigerants, Effect on Ozone depletion and Glob@aiming, Total equivalent warming impact (TEWI),
Alternative Refrigerants.

Content Delivery Methods:Board, Chalk and Talk
Unit 4— Vapour Absorption Systems No of lectures — 4 hrs

Prerequisite: Properties of pure substances

Objectives:
1.To Study Vapour Absorption Systems
2.To Find its Performance.

Outcomes:

After completing this unit, student will be able to
1.Explain Various Types of Vapour Absorption System
2.To Find C.O.P. of Ideal Vapour Absorption system.

Unit Content:

Introduction, Simple Ammonia-Water Vapour absomtgystem, Practical Ammonia-Water Vapour
absorption system, Comparison between Vapour Atisorand Vapour Compression system, COP of
ideal Vapour Absorption System, Electrolux refreger, Lithium Bromide Absorption system. New

Mixtures for Vapour Absorption System.

Content Delivery Methods:Board, Chalk and Talk, Animations.



Section Il

Unit 5— Psychrometry No of lectures — 7 hrs

Prerequisite: Basics of Thermodynamics

Objectives:
1.To Study Properties of Moist Air.
2.To Study Various Psychometric Processes.

Outcomes:

After completing this unit, student will be able to
1.Find Properties of Moist Air.

2.Analyze Various Psychometrics Processes.

Unit Content

Moist air as a working substance, Psychometricpgntees of air, Use of psychometric tables and Ghar
Processes, Combinations And Calculations, ADP, €wibition line, Sensible heat factor, Bypass fgcto
Air Washer and it's applications. (Numerical Treatrt)

Content Delivery Methods:Board, Chalk and Talk.
Unit 6— Heating and Cooling Load Calculations No of lectures — 6 hrs

Prerequisite: Heat transfer

Objectives:

1.To Study Various Loads on Refrigeration Systems.

2.To Analyze Psychometric Processes for obtainsggired Indoor Conditions.
Outcomes:

After completing this unit, student will be able to

1.Calculate Loads on Refrigeration system.

2. Decide and Analyze Psychometric Process

Unit Content:

Representation of actual air conditioning procgskgpout and on Psychometric chart.
Load analysis by RSHF, GSHF, Enumeration and kegflanation of the factors forming load on
refrigeration and air conditioning systems.( Nuroa&riTreatment ).

Content Delivery Methods:Board, Chalk and Talk.
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Unit 7— Comfort Conditions and Air Distribution Systems No of lectures — 4 hrs

* Prerequisite:
Thermodynamics and Fluid Mechanics

Objectives

1.To Study Human Comfort requirements and Comfbre.

2.To Study Air Distribution Systems.

Outcomes:

After completing this unit, student will be able to

1.Explain Comfort Requirements for human.

2.Explain Various Air Distribution Systems.

Unit Content:

Thermal exchange between human body and environnteadtors affecting comfort, Effective
temperature Comfort Chart, Ventilation requiremebisct classification, Duct material and constroisti
Equivalent diameter of a circular duct or rectaagufluct, Duct design methods, losses in duct.
(Theoretical Treatment).

Content Delivery Methods:Board, Chalk and Talk.

Unit 8— Introduction to Cryogenics No of lectures — 3 hrs
Prerequisite: Thermodynamics

Objectives:

To Study Methods of producing low temperatures.

To Study Applications of Cryogenics.

Outcomes:

After completing this unit, student will be able to

1.Explain Methods used to produce low temperatures.

2.Explain Applications of Cryogenics.

Unit Content:

Introduction, Limitations of vapour compressiontsyss for the production of low temperature, Cascade
Refrigeration System, Claude System and Linde 8yster liquefaction of air. Applications of
Cryogenics. (Theoretical Treatment).

Content Delivery Methods:Board, Chalk and Talk

Term Work:
Group 1 (Study, Demonstration of minimum three asginments on following topics)
1. Study of Refrigeration methods
2. Study of Refrigeration Equipments
3. Study of Refrigeration Systems—Domestic refrigare®plit air conditioner, Ice
Plant, Deep freezer etc.
4. Study of charging, leak testing of refrigeratiosteyns
5. Study of nonconventional refrigeration systems



Group Il (Minimum four experiments from following)
Trial on Refrigeration primer / bench
Trial on Air conditioning tutor
Trial on mini ice plant
Trial on Vapour Absorption system
Trial on Heat Pump
. Trial on Vortex tube
Group Il
1. Visit to Refrigeration plant or Central Air Conidihing plant
2.
3. Performance evaluation of any one trial of Groupyllusing MATLAB/C Programming
Text Books:
1. ‘Refrigeration & Air Conditioning’ by C. P. Arora
2. ‘Refrigeration & Air Conditioning’ by Arora &Domkuawar
3. ‘Refrigeration and Air-conditioning’ by S. N. Sapal
Reference Books:

L e

1. ‘Principles of Refrigeration ‘by Roy J Dossat
2. ‘Air Conditioning Applications & design’ by W.P.Jes
3. ‘Refrigeration &Air Conditioning ‘by Stocker



Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester-I.

ME413 OPERATIONS RESEARCH

Teaching Scheme Examination Scheme
Lectures —03Hours/week, 03 Credits ESE~+0 Marks
Practical —02 Hour/week, 01 Credit ISE 30 Marks

ICA-25 Marks

Course Introduction:

Industries across the globe are facing the problginggobal unrest due to multiple reasons. Heneg th
continuously try to adopt various optimization teicfues in their organizations. which help them to
reduce the time and cost of production. This coaosers different optimization techniques assistiray
organizations in managing their resources optimddgtter decision making, transportation issues,
effective planning, replacement policies and alissties in conducting their activities. These ojation
techniques are expected to offer maximum profit i@aiced cost and time. The syllabus is divided int
two sections, each section contains four chapters.

Course Prerequisite Mathematics concepts, Probability Basics, AnefytApproach with exposure to
industrial activities.

Course Objectives:During this course, student is expected to

1. Acquire knowledge of various techniques underations research.

2. Study quantitative techniques in managemensaetimaking and its applications
by using mathematical models.

3. Create awareness about preparation of Projant Pl

Course OutcomesAt the end of this course, student will be able to

1. Knowledge of basic optimization process and Qiiefs.
2. Apply various optimization techniques to indigdtapplications.
3. Develop a project plan for the industry or otigation.




Section |
Unit 1—- Introduction & LPP No of lectures 09

Prerequisite: Mathematics, Exposure to industrial activities.

Objectives:
. To enlighten the students about the basics of tipesaresearch.
. To explain the concepts of LPP.

Outcomes:

After completing this unit, student will be able to

. Apply LPP theory to solve the problems.

. Formulate the LPP problems for industrial situagion

Unit Content:

History and development of OR, methodology in openaresearch, O.R. models and their applications.
Introduction to LPP, Formulation of problem, Gragaiisolution, Simplex method, Big M method, Two
phase method, Duality in LPP, Sensitivity analysider different situation ( No numerical problems).

Content Delivery Methods:Board, Chalk and Talk.
Unit 2— Assignment Model No of lectures -03

Prerequisite: Mathematics, Exposure to industrial activities.

Objectives:
. To enlighten the students about the basics of Assegmnt models.
. To explain the concepts of Assignment models.

Outcomes:

After completing this unit, student will be able to

. Apply the concept of Assignment models to minintieee for production.
. Apply the concept of Assignment models to maxinprefit.

Unit Content:
Mathematical statement, Methods to solve balaneed unbalanced assignment problems,

Maximization problems, Assignment with restrictipiisaveling salesman problem.

Content Delivery Methods:Board, Chalk and Talk.



Unit 3— Transportation Model No of lectures -05

Prerequisite: Mathematics, Exposure to transportation relatenvidies.

Objectives:
. To enlighten the students about the basics of Ppatation models
. To explain the concepts of Transportation models.

Outcomes:

After completing this unit, student will be able to

. Apply the concept of Transportation models to opteravailable resources.

. Apply the concepts of Transportation models to mine the cost of transportation.

Unit Content:

Mathematical formulation, methods to obtain initasic feasible solution (IBFS), NWCR matrix
minima method and VAM, conditions for testing opaiiity, MODI method for testing optimality solution
of balanced and unbalanced problems, Degeneracisargsolution..

Content Delivery Methods:Board, Chalk and Talk.
Unit 4— Job Sequencing. No of lectures 63

Prerequisite: Mathematics, Exposure to shop floor activities.

Objectives:
. To enlighten the students about the basics of Segug models
. To explain the concepts of Sequencing models

Outcomes:

After completing this unit, student will be able to

. Apply the concept of sequencing models to optinaizailable resources.
. Apply the concepts of sequencing models to mininteetotal time.

Unit Content:
Job sequencing, Johnson’s Rule for optimal sequeha jobs on 2 machines, process n Jobs on 3

Machines.

Content Delivery Methods:Board, Chalk and Talk.
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Section Il
Unit 5-Games Theory: No. of lectures — 05

Prerequisite: Linear algebra, theory of probability.

Objectives:

To develop an awareness of strategic environments.

To empower students to formulate two person games.

To develop analytical capabilities to determinecouates of situations.

Outcomes:

After completing this unit, student will be able-

To select best strategy among available alternative

To understand interactions and outcomes withingrkay

Unit Content:

Introduction, terminology, Minimax and Maximin pdiple, Solution of zero sum two person games —%add|
point, algebraic method, Dominance properties, Gicgh method

Content Delivery Methods:Board,Chalk and talk
Unit 6—Replacement Model No. of lectures — 04

Prerequisite: Maintenance program, need of replacement.

Objectives:
To introduce students with techniques used in ogpleent analysis in the organization.
To understand various policies of replacement.

Outcomes:

After completing this unit, student will be able to
Determine optimal replacement age of the equipment.
Apply individual and group replacement policies.

Unit Content:

Replacement problem, Replacement model for itensse/imaintenance cost increases with time (money
value constant) and with change in money valuescdieh of best machine, Replacement of items tuht f
suddenly, Individual and group replacement policies

Content Delivery Methods:Board,Chalk and talk



Unit 7—Inventory Control No. of lectures — 06

Prerequisite: Procurement procedure, inventories in the busieaeggsonment

Objectives:
. To develop awareness among students about invetyfoeg and its need.
. To understand various costs associated with inviestand study different models of inventory cohtro

Outcomes:

After completing this unit, student will be able to

. Determine required level of inventory so that preithn and sales run smoothly.
. Select best quantity and discount offer.

Unit Content:
Introduction, Classification of inventory, costsasiated with inventory, Deterministic Inventory debs-
EOQ model with instantaneous replenishment withwaitidout shortages, quantity discount model

Content Delivery Methods:Board,Chalk and talk
Unit 8— CPM & PERT No. of lectures — 05

Prerequisite: Project scheduling, theory of probability, statisti

Objectives:
. To expose students with project planning and sdivegitechniques.
. To develop awareness of dependence of activitiagpioject and its importance.

Outcomes:

After completing this unit, student will be able to
. Determine project duration and different floats.

. Determine probability of project completion.

Unit Content:

Fundamentals of CPM / PERT networks, CPM — constmof networks, critical path, forward and
backward pass, floats & their significance.

PERT — Time Estimates, Construction of NetworkspbRbility of completing projects by scheduled date.

Content Delivery Methods:Board, Chalk and talk




Text Books:

1. Hamdy Taha, “Operations Research — An Introdutti7th edition PHI (2003)
2. S. D. Sharma, “Operation Research”, KedarnathRamnalt Pub.

3. Hira and Gupta, “Operation Research”, S. ChamtGo.

4. N. D. Vohra, “Quantitative Techniques in Managaiti, TMGH

Reference Books:

1. Operations Research by Hillier and Lieberman HMG
2. Swarop Kanti Gupta P.K. & Manmohan- OR Sultam@h& Sons, New Delhi
3. Shrinath L.S.: PERT & CPM —Affiliate East WeseBs
4. R. Panneerselvam, “Operations Research”, PHIZR0



Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester- |

ME414 (A): Professional Elective-V
Finite Element Method (FEM

Teaching Scheme Examination Scheme
Lectures—3 Hours/week (3 Credits) ESE#0 Marks
Practical —2 Hour/week/batch (1 Credit) ISE -30 Marks

ICA -25 Marks

Oral Exam —25 Marks

Course Introduction

The Finite Element Method (FEM) or Finite Elememnialysis (FEA) is a numerical technique to find
approximate solutions of partial differential eqoas. FEM is an integral part of CAE and is exteaki
used in analysis and design of real life compl@bf@ams. Several sophisticated commercial and fid F
software are available in the market, but to ueseheffectively and to understand &analyze theltesu
theoretical foundations of FEM are essential. Tuisrse is designed to cover both aspects (theaty an
software) of FEM. This course will enable the stitdéo formulate and solve the mathematical
equationsforlD, 2D and 3D finite by hand and udtidM software. This course is designed give the
students a hands on approach on FEM.

Course Prerequisites

Fundamentals of mechanics, elementary solid meckaf8OM), elementary fluid mechanics, and
principles of heat transfer, basic engineering m@idtics (matrices, differential and integral calsyl
numerical methods).

Course Objectives:During this course, student is expected to
1. Understand general procedure involved in FEM adiegpo structural & thermal problems.
2. Apply direct method to formulate FEM equations 1@, 2D and 3D elements.
3. Understand the use of variational formulation arethad of weighted residuals involving field
problems.
4. Use latest FEM software in solving problems foeesh and industry.
Course OutcomesAt the end of this course, student will be able to
1. Implement general procedure of FEA for structural thermal problems.
Formulate stiffness matrices for simple 1D, 2D &bdelements.
Solve 1D, 2D and 3D problems using FEA techniques.
Solve boundary value problems using variationatudak and weighted residuals methods.
Analyze of 1D, 2D and 3D problems using commeraiadpen source FEA software.
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Section |
Unit 1-FEA fundamentals No of lectures — 5Hrs

Objectives
1. Understand the general procedure of FEM.
2. Understand various computational techniques likelHEDM, FVM, and BEM with regards to their
efficacy and applications.

Outcomes
After completing this unit, student will be able to
1. Apply the direct method to develop Finite Elemequétions
2. Recommend computational technique based on agphcdbmain.

Unit Content

History and fundamentals of FEA, General FEM praeceddirect formulation for uniaxial elements using
matrix methods, applications ofFEM, comparison pttmmputational techniques such as FDM, BEM,
FVM and their applications, merits and demerits FEEM compared to exact solutions and
experimentation, overview of free and proprietasynputational software.

Content Delivery Methods: Chalk and talk, PPTs, demonstration using software

Unit 2—Finite element formulation forlD elements No of lectures — 5 Hrs.
Prerequisite: Fundamentals of trusses and beams from basic miesharatrix algebra

Objectives
1. Understand basic formulation of 1D structural dmefmal elements.
2. Learn to use FE software to solve 1D structuralthedmnal problems.

Outcomes
After completing this unit, the student will be altb
1. Formulate the elemental equations for trusses aathb and solve them.
2. Create 1D FE models in software, choose appropsalieer to compute the results and display
results using post processing.

Unit Content

Types of 1D elements, interpolation functions fBrdlements such as truss, beams and thermal element
shape functions for the same, formulation of systepmations for 2Dand 3D trusses and beam elements,
calculation of stresses and strains.

(Derivations & numerical exampleson 1D elements only)

Content Delivery Methods: Chalk and talk, PPTs, demonstration using software



Unit 3—Finite element formulation for 2D elements No of lectures — 5Hrs.
Prerequisite: Basics of 2D stresses and strains from “Strengtfaterials”, Matrix Algebra

Objectives
1. Understand basic formulation of 2D structural dmefinal elements.
2. Learn to use FE software to solve 2D structuralthedmnal problems.

Outcomes
After completing this unit, student will be able to
1. Formulate the elemental equations for 2D structanal thermal problems.
2. Create 2D FE models in software, choose appropsalieer to compute the results and display
results using post processing.

Unit Content

2D Elements such as triangles and quadrilateralscd? triangle for formulating interpolation furaris,
shape functions for 2D elements, LST, CST, linear garabolic quads, axisymmetric elements, 2D shell
elements element.

(Derivations & numerical exercises on linear elements only)

Content Delivery Methods: Chalk and talk, demonstration using software
Unit 4—Finite Element Formulation for 3D elements No of lectures — 5 Hrs.
Prerequisite: Basics of 3D stresses and strains from strengthabérials, matrix algebra.

Objectives
1. Understand basic formulation of 3D structural dmefinal elements.
2. Learn to use FE software to solve 3D structuralthedmnal problems.

Outcomes
After completing this unit, student will be able to
1. Formulate the elemental equations for 3D trussdsaams
2. Create 3D FE models in software, choose appropsialiger to compute the results and display
results using post processing.

Unit Content

Interpolation functions for 3D elements, Pascalrde@dron, shape functions, formulation of system
equations, calculation of stresses and strains.

(Derivations using Lagrangian Polynomials and Smple Numerical Exercises)

Content Delivery Methods: Chalk and talk, PPTs, demonstration using software



Section Il
Unit 5—Mathematical Foundations of FEA No of lectures — 6 Hrs.

Prerequisite: Fundamental knowledge of differential and integaltulus and Matrix Algebra.

Objectives
1. Understand calculus of variations as applied to FEA
2. Understand method of weighted residuals as apmi&dEA.
3. Understand numerical techniques used in solveFE®f software.

Outcomes

After completing this unit, student will be able to
1. Use the Ritz method to solve differential equations
2. Use method of WR to solve differential equations.
3. Solve simultaneous equations using matrix algebra.

Unit Content

Variational calculus, Ritz method, methods of weégghresiduals such as collocation, least squares,
Galerkin-Bubnov, boundary conditions and generahmments, Elimination Method, Penalty Method,
Newton Raphson method, decomposition method.

(Smple numerical exercises on Ritz Method and Galerkin-Bubnov method only, simple problems on
elimination and penalty method)

Content Delivery Methods: Chalk and talk.

Unit 6—Natural Coordinates and Higher order Elemens No of lectures — 6 Hrs.

Objectives
* Understand the concept of local and natural coatds
* Understand higher order elements and its assodiatetinology.

Outcomes

After completing this unit, student will be able to
1. Derive the shape functions in terms of natural dowtes for 1D, 2D and 3D elements.
2. Solve problems deal with “mapping” local and globabrdinates.

Unit Content

Shape functions in Natural coordinates, derivatibshape functions of 1D, 2D and 3D

Elements in natural coordinates, Lagrangian polyatsn Isoparametric elements, mapping and
transformation in higher order elements, Jacoltaimpleteness and convergence of solution
(Derivations using Lagrangian polynomials and Numerical Exercises involving mapping)

Content Delivery Methods: Chalk and talk, PPTs.



Unit 7—Nonlinear and Dynamic FEM No of lectures — 5 Hrs.

Objectives
1. Understand different nonlinearities associated Vil problems.
2. Understand types of dynamic and modal analysisgusiA.

Outcomes

After completing this unit, student will be able to
1. Explain nonlinearities and dynamic consideratiofith wegards to FE problems.
2. Solve simple nonlinear and dynamic problems usigg Boftware.

Unit Content

Nonlinear elasticity problems: Material, geome#na boundary condition non linearity, contact aapsy
Dynamic Problems: Modal Analysis, transient resgoasalysis, harmonic analysis, spectrum analysis,
transient thermal analysis. Introduction to explaialysis, sub modeling and sub structuring.

(No Numerical Questions for exams)

Content Delivery Methods: Chalk and talk, PPT, demonstration using software.

Unit 8—Computational Techniques No of lectures — 4 Hrs.
Prerequisites: Basic knowledge of any 3D modeling software.

Objectives
1. Understand capabilities applications of free anurm@rcial computational software.

Outcomes
After completing this unit, student will be able to
1. Select appropriate FEM software for field problems.
2. Demonstrate the capability of using at least onitwsoe at all levels of FEA (Preprocessing,
Solution, Post Processing)

Unit Content

Review of free and commercial software, comparisbncapabilities, Preprocessing, Solvers, Post
Processing, Commercial finite element software, @hoalidity,mesh design & refinement, element
distortion.

Content Delivery Methods: Chalk and talk, PPT, demonstration using software.



Term Work

1) One assignment with numerical exercises on vanatifmrmulation and method of weighted residuals
formulation.

2) One software assignment supported by hand calonttin 1D problem.

3) One software assignment supported by hand calonttin 2D problem.

4) One software assignment on 3D problem.

5) One software assignment on non-linearity problems.

6) One software assignment on dynamic problems.

7) One assignment on Natural Coordinates and Isop&raiermulation.

8) One assignment on FEA applications and future dgveénts.

Note: All software results must be supplemented withdheadculations wherever possible.

Text Books
1) David V. Hutton, Fundamental of Finite Element Arsad, Tata McGraw-Hill
Education Pvt. Ltd.
2) P. Seshu, Text book of Finite Element Analysis, BeHirning Private Ltd., New Delhi.
3) U. S. Dixit, Finite Element Methods, Cengage
4) S.S Bhavikatti, Introduction to Finite Elements WNAge International Publications.

Reference Books
1) R. D. Cook, et al., Concepts and Applications aifiteéi Element Analysis. Wiley, India
2) K. J. Bathe, Finite Element Procedures Prenticd,dfidndia (P) Ltd., New Delhi.
3) O.C. Zienkiewicz, R. I. Taylor, The Finite Eleméviethod, Butterworth- Heinemann
4) M. J. Fagan, Finite Element Analysis, Theory anacice, Pearson Education Ltd.
5) Daryl Logan, A First Course in the Finite Elemengtiiod, Cengage



Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester-I

ME414 (B): Professional Elective-V
Production and Operational Management

Teaching Scheme Examination Scheme
Lectures—3Hours/week, 3 Credits ESEZ0 Marks
Practical —2Hour/week, 1 Credit ISE 30Marks
ICA25 Marks
OE25 Marks

Course Introduction:

Strategic growth & competiveness of organizatiores depending upon the effective utilization of the
critical production resources of the organizatPrduction / operations function is concerned @éhign

& control systems responsible for the productive akraw materials, human resources, equipment and
facilities in the development of a product or seeg. The syllabus is divided into two sectionsheac
section contains four chapters.

Course Prerequisite:
Exposure to Operations Research, Numerical Methodterstanding of basic industrial activities

Course Objectives:During this course, student is expected to
1. Develop knowledge about the principles of pragmcand operations management.
2 .Solve organizational problems related to produacas well as operations management.
3. Empower students to handle case studies rdiaiedustrial problems.

Course OutcomesAt the end of this course, student will be able to-

1. Explain importance, scope and need of productiahagreration management.

2. Evaluate the future demands using different forogsnethods.

3. Apply the concept of capacity planning and aggregédnning to various types of
manufacturing systems.

4. Explain the importance of production planning andtool, and inventory management in
production process and its elements.

5. Apply the concept of plant maintenance.

6. Analyze/Determine the applications of various adeahtechniques such as value engineering,
six sigma, Kanban, computer aided production mamagé, etc.




Section |
Unit 1-Introduction to Production and Operation Management No of lectures —03

Prerequisite: Fundamentals of Production, Various manufacturireghods

Objectives:

. Demonstrate a basic understanding of productionogedations management.

. Develop an understanding of and an appreciatioth®production and operations management function
in any organization.

Outcomes:

After completing this unit, student will be able to

. Identify the different types of manufacturing sysse

. Explain about production and operation management.

Unit Content:
Definitions, objectives, Scope and History of Praithn Management, Manufacturing system and their

types
Content Delivery Methods:Board, Chalk and talk, Power point Presentation

Unit 2—Forecasting No of lectures — 06

Prerequisite: Curve fitting, Regression & Co-relation Analysis

Objectives:

. To empower students to understand the fundamedtainéages and necessity of forecasting in various
situations.

. To equip students with various forecasting techesgand knowledge on modern statistical methods for
analyzing different situations.

Outcomes:
After completing this unit, student will be able to
. Analyze past patterns in time series data and dp\agbpropriate models for forecasting
. Estimate forecasting models with numerical treatmen
Unit Content:
Need, types of Forecasting, Statistical methodyinpaverage method, exponential smoothing method,
Least square method, Regression and Co-relationanefNumerical Treatment)

Content Delivery Methods: Board, Chalk and talk, Power point Presentation



Unit 3—Capacity Planning No of lectures — 05

Prerequisite: Basic Mathematicg)peration Research

Objectives:

. To understand the relationship of the various glagpractices of capacity planning, aggregate plagn
project planning and scheduling

. To understand the various production and operati@sgyn decisions and how they relate to the olveral
strategies of organizations

Outcomes:

After completing this unit, student will be able to

. Gain an understanding and appreciation of the qnie€ and applications relevant to the planningjglie
and operations of manufacturing/service firms.

. Summarize various aggregate production planningnigoes

Unit Content:
Concept, measurement and measures of capacitygr fatfecting, capacity planning procedure,
Aggregate planning, Investment decision and rephece analysis. (Numerical Treatment)

Content Delivery Methods: Board, Chalk and talk, Power point Presentation
Unit 4—Production Planning and Control No of lectures — 06

Prerequisite: Understanding of basic industrial activities anddtions

Objectives:
. To understand the importance of various PPC funstaf organizations.
. To develop an ability to apply PPC concepts inrous types of industries.

Outcomes:
After completing this unit, student will be able to
. Recognize the objectives, functions, applicatidnBrRC
. Describe way of integrating different departmentsxecute PPC functions\
Unit Content:
Objectives, Functions, Co-ordination of PPC withes Department, Routing Scheduling, Loading and
Sequencing, Line balancing, Production Control sp@tching, Function and documents, Follow up,
Evolution.

Content Delivery Methods:Board, Chalk and talk, Power point Presentation



Section I
Unit 5—-Inventory Management No of lectures — 06

Prerequisite: Operations Research, Mathematics

Objectives:
. To understand the roles of inventories and badiosamaging inventories in various demand settings
. To use basic concepts, strategies and techniguetsatgze a variety of inventory systems

Outcomes:

After completing this unit, student will be able to

. Explain different Inventory control techniques

. Apply and analyze methods used by organizatiombtain the right quantities of stock or inventory

Unit Content:

Inventory concepts, objectives, types of Inventdifferent costs of Inventory, EOQ model, Economic
batch quantity (EBQ) model, Inventory control teicjues, ABC analysis, MRP, Fixed period and fixed
quantity system. (Numerical Treatment)

Content Delivery Methods:Board, Chalk and talk, Power point Presentation
Unit 6—-Plant Maintenance No of lectures — 06

Prerequisite: Various manufacturing systems, Understanding efcoadustrial activities

Objectives:
. To understand the need and importance of plantter@ance.
. To study various maintenance techniques and effdmteak down on production.

Outcomes:

After completing this unit, student will be able to

. Identify maintenance techniques to be used in @iffemanufacturing industries.
. Do the root cause analysis of any break down.

Unit Content:

Definition, Need, Importance, Functions, scope arganization of maintenance department Types of
maintenance- preventive, break down, Identificatddriboreak down using fishbone diagram, and TPM,
Reliability and life testing

Content Delivery Methods:Board, Chalk and talk, Power point Presentation



Unit 7—Value Engineering and Value Analysis No of lectures — 04

Prerequisite: Understanding of basic industrial activities anddiions

Objectives:

. To understand the importance of product and sem@sgn decisions and its impact on other design
decisions and operations

. Introduction to Value Management

Outcomes:

After completing this unit, student will be able to

. Identify and eliminate the unnecessary costs dysneguction process.
. Modify the design as per the requirement of theasr.

Unit Content:
Definition, objectives and use of value analysggson of unnecessary cost, value analysis proeedur
phases of value analysis.

Content Delivery Methods:Board, Chalk and talk, Power point Presentation

Unit 8—-Advanced manufacturing System No of lectures —04

Prerequisite: Understanding of basic industrial activities andgasses.

Objectives:
. Obtain an understanding of quality management jg&dn organizations and how total quality
management and six-sigma facilitate organizatieffactiveness
. To cultivate the ability to develop and implemeatwimproved manufacturing processes resulting in
creation and distribution of value in engineeripgléecations
Outcomes:
After completing this unit, student will be able to
. To inculcate specialized knowledge and skill inathed manufacturing processes using the principles
and methods of engineering analysis and design
. Impart knowledge about the significance of coningllprocess parameters for the optimal performance
for newly developed engineering materials useadustries and research organizations
Unit Content:

Just- in Time (JIT), Kanban System, KAIZAN, Zerefelct, six sigma. Computer aided production
management system.
Content Delivery Methods:Board, Chalk and talk, Power point Presentation
Term Work:
Minimum eight case studies or assignments basedl ¢opics.




» Text Books:
1. Industrial engineering and Production managerngiartand Telsang. (S. Chand)
2. Elements of Production Planning and Control Bgn8el. (Universal Pub.)
3. Modern Production/Operation Management by B8Han. (Wiley)
4. Industrial Engineering and Management by O. lRariaa.

 Reference :1. Production and Operation Management by M. E.k@lmm Rao. (New Age
International Pub)




Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester-I

ME414 (C): Professional Elective-V
Automobile Engineering

Teaching Scheme Examination Scheme
Lectures—3Hours/week, 3 Credits ESEZ0 Marks
Practical — 2Hour/week, 1 Credit ISE 30Marks
ICA25 Marks
ORE25 Marks

Course Introduction:

There is all round development in the field of dasand manufacture of automobile. This has
resulted in vast improvement in their efficiencgntdort and safety. There is consequential tremesdou
increase in production and use of automobiles wadd. This has opened the job opportunities for
Mechanical engineers in Automobile sector.

Course Prerequisites:
4. Knowledge of elementary mathematics,
5. Basic knowledge of various core subjects like Theolr Machines, Manufacturing Process ,

Design engineering, Fluid Mechanics and Electrfiajineering, Engineering materials
Course Objectives:During this course, a student is expected to
1. Study basic principles of actual automobile eryst
2. Study important systems in an automobile
3. Study recent and modern trends in automobil®sec
4. To make the student conversant with automohiletyg, electrical system
5. To make students aware about the entrepreneympalrtunities in automobile engineering field.
Course OutcomesAt the end of this course, student will be able to
1. Demonstrate & explain various systems in anraaotole
2. Describe importance and features of differemmeints like axle, differential, brakes, steering,
suspension, wheel balancing etc.

3. Explain principle of operation, construction aapplications of various sensors used in modern
automobile and understand electric vehicles, hybledtric vehicles and solar



Section |

UNIT 1. Introduction to Automobiles: 04
Prerequisite. Knowledge of Materials

Objectives:

1. To study different layouts of an Automobile.

2. To study different types of body and its conginn of an Automobile.

Outcomes:

After completing this unit, student will be able to

1. Apply the knowledge of different layouts of antdmobile

2. Apply the knowledge of different types of bodydats constructionof an Automobile

Unit Content: Classification of automobiles. Major automobilergmnents and their functions. Types
of vehicle layouts- Front engine rear wheel drivent engine front wheel drive, Rear engine reagelh
drive and All wheel driveTypes of automotive bodies and Body constructiotenls.

» Content Delivery Methods: 1. Chalk and Board ,Demonstrations PPT and Videos

UNIT 2. Performance of Automobiles: 05
* Prerequisite: Basic Knowledge of Mathematics and Strength ofdviats.
* Objective

1.To study different parameters of performaric&uwdomobile

2To study performance curve of an automobile.
Outcomes:
After completing this unit, student will be able to

1.Solve the problems related to performancenciiatomobile

2Apply the knowledge of performance curve of an egbile.
Unit Content: Resistance to vehicle motion- Air, Rolling and @emt resistance., Acceleration, Grade
ability and draw bar pull., Traction and TractiVioe., Power required for vehicle propulsion. (Nencal
Content Delivery Methods: Chalk and Board, Demonstrations PPT and Videos

UNIT 3. Transmission System: 08

* Prerequisite: Knowledge of Materials, Friction, Toothed gear dasi
e Objectives:
1. To study the principles of various transmission ponents.
2. To study characteristics and classification of masitransmission components and Systems.
3. To study construction of wheels and tyres.
* Qutcomes:
After completing this unit, student will be able to
4. Apply the principle on various transmission compuee
5. Select the suitable transmission components aniediBgs
6. Understand the construction of wheels and tyres.
Unit Content: Necessity of transmission system, Automobile clutelquirements, types & functions of-
Single plate, Multi-plate and Centrifugal clutchEkiid flywheel. Types of automotive gearboxesdisigy
mesh, Constant mesh and Synchromesh gearbox. @eerdRrinciple of operation of automatic
transmission, Torque converter, Propeller shaftivehsal and slip joint, Final drive and its types,
Differential, Construction and types of rear axlesroduction to wheels and tyres.



Content Delivery Methods: 1. Chalk and Board
2. Demonstrations
3. PPT and Videos

UNIT 4. Automobile Electricals: 03
* Prerequisite: Basic pinciples of Electrical Engineering.
* Objectives:
7. To study the principles of various Electrical sysseand accessories.
8. To study construction and working of various Eleetrsystems and accessories.
e Outcomes:
After completing this unit, student will be able to
9. Apply the principle on various Electrical systenmsl @accessories
Understand the construction of and working of vasid&lectrical systems and accessbry Content:
Automotive batteries-construction and working addeacid battery, Head light, Electric horn, Elextri
fuel Gauge- thermostatic & balancing coil type, Bfipside indicator circuit, Speedo meter.
Content Delivery Methods: 1. Chalk and Board
2. Demonstrations
3. PPT and Videos

Section Il
UNIT 5. Steering System: 06
Prerequisite: Knowledge of Materials, Principle ofsteering, Friction, Toothed gear design.

Objectives:
1. To understand steering layout various typesesrs1g gear boxes
2. To understand steering geometry, wheel alignment
3. To understand Power steering
Outcomes:
After completing this unit, student will be able to
1.Get basic knowledge ofsteering layout, steergangetry, wheel alignment,wheel alignment
And methods to correct it
2. Get basic knowledge of various power steering.
Unit Content: Function of steering, Steering system layout, Audbwe steering mechanism —Ackerman
and Devis, Types of steering gear boxes, Conditwrtriie rolling, Steering geometry-Camber, Caster,
King pin inclination, Included angle, Toe-in andéeFout, Wheel alignment, Slip angle, Under steer &
over steer, Types and working of power steeringnfilical).
Content Delivery Methods: 1. Chalk and Board

2. Demonstrations
3. PPT and Videos



UNIT 6. Braking System: 06
» Prerequisite: Knowledge of Materials, Friction, Theory of machines

Objectives:

1. To understand various Braking systems

2. To understand braking force, stopping distancegynamic load calculations

Outcomes:

After completing this unit,

1.Students get basic knowledge of various Brakysgesns

2. Students are able to do braking force, stopgistance, dynamic load calculations

Unit Content: Requirements and Function of automotive brake systassification of brakes, Drum &
Disc brakes. Hydraulic & Air brake systems. Powrakies, Anti-lock braking, Calculation of braking
force required, stopping distance and dynamic weigimsfer.(Numerical)

Content Delivery Methods: 1.Chalk and Board
2. Demonstrations
3. PPT and Videos

UNIT 7. Suspension Systems: 04
* Prerequisite: KnowledgeofMaterials, springs, Machine design.
e Objectives:
1. To understand various Suspension systems
2. To understand Hotchkiss and Toque tube drive
* QOutcomes:
After completing this unit, student will be havibgsic knowledge of
1. VariousSuspension systems
2. Reaction members, Hotchkiss andu€dgbe drive
Unit Content: Suspension requirements, Sprung and Un sprung mggss of automotive suspension
systems- Conventional and Independent, Types aiggieaf spring and coil springs, Shock absorber,
Reaction members-Radius rod, Stabilizer bar, Aspsasion system. Hotchkiss and Toque tube drive
Content Delivery Methods1. Chalk and Board
2. Demonstrations
3. PPT and Videos
8. Modern Trends: 04
* Prerequisite: BasicKnowledge ofElectrical and Electronics
Objectives:
1. To understand various Electronic control modwdessors and Actuators
2. To understand Recent trends in Vehicles, safetjces
Outcomes:
After completing this unit, student will be havibgsic knowledge of
1. Various Electronic control modulssnsors and Actuators
2. Recent trends in Vehicles, safety devices
Unit Content:Engine electronic control modules, Introduction $&nsors and actuators used in
automobile controls, Hybrid vehicles, Electricahiae layouts, solar vehicles, safety devices, tadls.



» Content Delivery Methods:1. Chalk and Board
2. Demonstrations
BPT and Videos
e Term Work:
Minimum six experiments from Group A and two expegnt from Group B
are to be performed

 Group A.

. Study and demonstration of four wheeler chassisut.

. Study and Demonstration of working of automoblléches.

. Study and demonstration of synchromesh gearbox.

. Study and demonstration of final drive and ddfdial.

. Study and demonstration of working Hydraulickimg system.

. Study and demonstration of steering gear boxes.

. Study and demonstration of suspension systeetsingour-wheeler.

. Study and demonstration of battery and eledtsi@ating system

9.Study and demonstration of (a) Electric horn Electric fuel Gauge.
(c) Flasher unit. (d) Wiper circuit

00O NO Ol WDN P

* Group B.
1. Demonstration of wheel balancing and wheel afignt.
2. Visit to servicing station for study of vehicteintenance, repairs and report.
3. A case study presentation and report coveriogntetrends in automobiles.

Text Books:

1. Kripal Singh - Automobile Engineering — Standpudblisher.

2. Automobile Mechanics -.N. K. Giri

3. Automobile Electrical Equipment -P. S. Kohali

Reference Books:

1. K. Newton and W. Seeds, T.K. Garrett,Motor Véhi€&lsevier publications

2. Hans Hermann Braess, Ulrich Seiffen, handbookutdbmotive Engineering, SAE
Publications

3. William H. Crouse. Automotive Mechanics - TataGtaw Hill Publishing House

4. Joseph Heitner, Automotive Mechanics -C.B.S Bbbls And Distributors

5. SAE Manuals and Standard

8. Narang G. B. S - Automobile Engineering - S. @hand Company Ltd.



Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester-I
ME414 (D): Professional Elective-V

COSTING & COST CONTROL

Teaching Scheme Examination Scheme
Lectures—3Hours/week, 3 Credits ESEZ0 Marks
Practical —2Hour/week, 1 Credit ISE 30Marks
ICA-25 Marks
OE-25 Marks

Course Introduction:

Strategic growth & competiveness of organizatiamsdepending upon the raw material utilizatiorhie t
organization and cost of raw material and cost ahafiacturing ultimately the profit of the organinat
depend upon effective use of resources. The sylabdivided into two sections, each section costai
ten chapters.

Course Prerequisite:
Exposure to production planning and controls, n@tenanagement and OR understanding of
basic industrial activities
Course Objectives:During this course, student is expected to
1. Develop knowledge about the principles of castind cost control.
2 .Solve organizational problems related to costelsas cost control.
3. Empower students to handle case studies rdiatenst control problems.

Course OutcomesAt the end of this course, student will be able to-
7. Explain importance, scope and need of cost andoowdtol.
8. Evaluate the future demands using different costrobmethods.
9. Apply the concept of cost and cost control to vasitypes of manufacturing systems.
10. Explain the importance of cost and cost contrahm production process and its elements.
11. Apply the concept of cost control.
12. Analyze/Determine the applications of various adeahtechniques such as value engineering



Section |

Unit 1-Introduction to Cost and Cost Control No Of Lectures —03

Prerequisite: Fundamentals of Production, Various manufacturieghods

Objectives:
. Demonstrate a basic understanding cost and cosbton
. Develop an understanding of and an appreciatiothcost and cost control function in any orgatiora

Outcomes:

After completing this unit, student will be able to

. Identify the different types of cost and cost cohtnethods.
. Explain about cost and cost control.

Unit Content:

(a) Concept of cost, cost unit, cost center, di@ssion of cost, different costs for different poses.
(b) Definition of costing, cost-price-profit equatti, desirable conditions for a costing system.
Content Delivery Methods:Board, Chalk and talk, Power point Presentation

Unit 2— Cost Estimating No of lectures — 05
Prerequisite: material managements PPC, OR.

Objectives:

. To empower students to understand the fundamedtantages and necessity of cost estimation in
various situations.

. To equip students with various cost and cost corknowledge on modern statistical methods for
analyzing different situations.

Outcomes:

After completing this unit, student will be able to

. Analyze cost and cost control past patterns in serées data and develop appropriate models for
forecasting

. Estimate cost and cost control models.

Unit Content:
Definition, purpose and functions of estimatiorierof estimator, constituents of estimates, estimgat
procedures.)

Content Delivery Methods: Board, Chalk and talk, Power point Presentation

Unit 3— Estimation of Weight and Material Cost: No of lectures — 05

Prerequisite: Basic Mathematicg)peration Research

Objectives:

. To understand the relationship of the various paattices, project planning and scheduling

. To understand the various production and operati@sgyn decisions and how they relate to the olveral
strategies of organizations



Outcomes:

After completing this unit, student will be able to

. Gain an understanding and appreciation of the pie€ and applications relevant to the cost and cos
control.

. Summarize various cost and cost control. techniques

Unit Content:

a) Process of breaking down product drawing inngpker elements or shapes, estimating the volume,
weight and cost

b) Review of purchasing procedure, recording oflstnd consumption of material by LIFO, FIFO, and
Weighted average method

Content Delivery Methods: Board, Chalk and talk, Power point Presentation

Unit 4— Estimation of fabrication cost: No of lectures — 05

Prerequisite: Understanding of basic industrial activities anddtions

Objectives:
. To understand the importance of various CCC funetiaf organizations.
. To develop an ability to apply CCC concepts in aotss types of industries.

Outcomes:

After completing this unit, student will be able to

. Recognize the objectives, functions, applicationS©C

. Describe way of integrating different departmentsxecute CCC functions

Unit Content:

a) Constitutes, direct cost, indirect cost,

Procedure of estimation of fabrication cost

b) Estimation of foundry cost: Constitutes, direct cost, indirect cost,
Procedure of estimation foundry cost

c) Estimation of forging cost:Constitutes, direct cost, indirect cost,
Procedure of estimation of forging cost.

d) Estimation of machining cost:Constitutes, direct cost, indirect cost,
Procedure of estimation of machining cost.

Content Delivery Methods:Board, Chalk and talk, Power point Presentation
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Section Il

Unit 5— Machine hour rate: No of lectures — 05

Prerequisite: Operations Research, Mathematics

Objectives:

To understand the roles of inventories and bagdiosamaging inventories in various demand settings
To use basic concepts, strategies and techniquesatgze a variety of cost control systems
Outcomes:

After completing this unit, student will be able to

Explain different cost control techniques

Apply and analyze methods used by organizatiombtain the right quantities of stock or inventory

Unit Content:

definition, constituents, direct cost, indirect icateps for

estimation of machine hour rate for conventionatinm@es, CNC lathe and machining
center

Content Delivery Methods:Board, Chalk and talk, Power point Presentation

Unit 6— Labour Cost: No of lectures — 05

Prerequisite: Various manufacturing systems, Understanding efcoadustrial activities

Objectives:
To understand the need and importance of planingpst
To study various maintenance techniques and effemist on production.

Outcomes:

After completing this unit, student will be able to

Identify costing techniques to be used in differ@@inufacturing industries.
Do the roots cause analysis of any break down

Unit Content:
Direct and indirect labour, Workmen classificati@gfinition of wages, Methods of remuneration
Content Delivery Methods:Board, Chalk and talk, Power point Presentation



Unit 7— Cost Control: No of lectures —04
Prerequisite: Understanding of basic industrial activities andgasses.

Objectives:

. Obtain an understanding of quality management jge&dn organizations and how total quality
management and six-sigma facilitate organizatieffactiveness

. To cultivate the ability to develop and implemeatwimproved manufacturing processes resulting in
creation and distribution of value in engineeripglecations

Outcomes:

After completing this unit, student will be able to

. To inculcate specialized knowledge and skill inathed manufacturing processes using the principles
and methods of engineering analysis and design

. Impart knowledge about the significance of coningllprocess parameters for the optimal performance
for newly developed engineering materials useadustries and research organizations

Unit Content: Use of cost data for policymaking and routine agien, control techniques such as
budgetary control, standard cost, variance analgssginal cost and break even analysis

Unit 8— Cost Reduction Areas: No of lectures — 04

Prerequisite: Understanding of basic industrial activities anddtions

Objectives:

. To understand the importance of cost and cost abrsiervice design decisions and its impact onrothe
design decisions and operations

. Introduction to Value Management

Outcomes:

After completing this unit, student will be able to

. Identify and eliminate the unnecessary costs dysnoguction process.

. Modify the design as per the requirement of theaasr.

Unit Content:

Procedures and systems in product, methods andutsggyadministrative and marketing, rejection
analysis, cost of poor quality, value Analysis aatlie engineering, Zero Base Budgeting
Content Delivery Methods:Board, Chalk and talk, Power point Presentation

TERM WORK

Note: Use of computers is essential for at least oneceseer

1. Estimation of weight and material cost for asemsbly of three to five components.
2. Valuation of inventory by LIFO, FIFO, Weightedesiage method

3. Estimation for machine hour rate for represérganachines — one conventional machine and one CNC
lathe or machining center

4. Case study on estimation of overheads for a faatwring unit

5. Study of different methods for allocation, agmsrment, absorption of overheads
6. Case study in any one industry using any ofiteéhod of costing.

7. Different examples illustrating cost control

8. Case studies of cost reduction




REFERENCE BOOKS

. Principles & Practice of Cost Accounting — N.R¢asad (Book Syndicate Pvt. Ltd.)
. Costing Simplified: Wheldom Series — Brown & @W{ELBS)

. Cost Accounting: B. Jawaharlal (TMH)

. Cost Accounting: R.R. Gupta.

. Cost Accounting, 13/e - B. K. Bhar, (Academidbkishers, Kolkata)

. Cost Accounting: Jain, Narang (Kalyani Publisher

. A Text Book of Estimating and Costing Mechanied.S. Charaya & G. S. Narang
(Satya Prakashan)

8. Mechanical Estimation and Costing — TTTI, Cherfm&H)

9. Theory & Problems of Management & Cost AccoumttM.Y. Khan, P. K. Jain
(TMH)
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester- |
ME415 (A): Free Elective -I
Industrial Robotics (IR)

Teaching Scheme Examination Scheme
Lectures—3 Hours/week (3 Credits) ESE#0 Marks
Practical — 2 Hour/week/batch (1 Credit) ISE -30 Marks

ICA- 25 Marks

Course Introduction

This course is designed to give the student arpthdunderstanding of manipulative robotics and its
uses. It covers the following topics;

Automation types, introduction to industrial rolasti Anatomy of an industrial robot, robot history,
configurations, sensors and actuators, end effector

Kinematics of multi-degree-of-freedom systems. baem matrices, kinematics and dynamics. Robot
trajectories.

Mobile robotics. Design, classification, navigati®tGVs, applications

Image Processingsing Scilab/Matlab/Octave or any free/commercial ion software

Design of installations. The work cell —conceptd design.

This course requires the students to take paitérvsits and case study presentations. Studeetalso
required to complete a simulationany Robot Simulation Software and image processg in
Matlab/Scilab/Octave.

Course Prerequisites
Fundamentals machines and mechanisms, basic diff#reand integral calculus, matrix algebra,
fundamental of electrical and electronics, Matlaidé®/Octave programming.

Course Objectives:During this course, student is expected to

1. Understand the basic construction of an indalstobot.

2. Acquaint with existing market distribution andure trends.

3. Understand the technology behind a modern relodt as sensors, actuators, grippers,

Controllers, machine vision etc.

4. Understand and bridge the gap (regarding indistbots) between text books & industry.
Course OutcomesAt the end of this course, student will be able to

1. Solve simple kinematics and dynamics problemsobot motion.

2. Select appropriate robot specificationgridustrial applications.

3. Use Matlab (or equivalent) toolboxes tandastrate machine vision concepts.

4. Use any robot simulation software to seteila robot and its work cell.




Section |
Unit 1-Introduction to Industrial Robots No of lectures — 4Hrs.

Objectives
3. Understand the construction and types of industolabts
4. Understand the market dynamics of industrial rolaois their applications.

Outcomes

After completing this unit, student will be able to
3. Recall construction and classification of industradots
4. Evaluate and compare robots based on their spetbifins.

Unit Content

History and fundamentals of Industrial Robots, Digfon as per ISO & IFR, Technology Evolution,
components of industrial robots, configuration, i¢@b specifications, current market scenario,
“Collaborative Robots”.

Content Delivery Methods: Chalk and talk, PPTs, official documentation frorternational Federation
of Robotics (IFR) and top robot manufacturers.

Unit 2-Sensors, Actuators & End Effectors No of lectures — 8 Hrs.
Prerequisite: Basic electrical and electronics, fundamentals edsarement systems

Objectives
3. Be acquainted with type sensors, actuator and #ed@s used in industrial robots.
4. Be acquainted with types grippers and end effe@ndstheir applications

Outcomes

After completing this unit, the student will be alib
3. Evaluate and select sensorsé& drives used in thstieartion of an industrial robot and its work cell.
4. Evaluate and recommend end effectors based ont@btepplications.

Unit Content

Sensors. Sensor classification, joint angle sensors, rotargoders, proximity sensors &switches, range
sensors, vision sensors, other sensors for diagapselection of sensors.

Actuators. Compare Hydraulic, Pneumatic and Electric drivgsyiew of DC motors and stepper motors,
AC motors, speed control of AC motors, VFD drivasd drive selection criteria.

End Effectors. End effectors & grippers, classification, applicas, design and selection criteria.
Content Delivery Methods: Chalk and talk, PPTs.



Unit 3—Robot Kinematics and Dynamics No of lectures — 4Hrs.

Prerequisite: Theory of machines and mechanisms, basic diffakm@ind integral calculus, matrix
algebra

Objectives
3. Understand forward kinematic and reverse equafam®ined manipulators.
4. Understand dynamic considerations in manipulators.

Outcomes

After completing this unit, student will be able to
3. Solve forward and inverse kinematic equations fiaflanar manipulators.
4. Formulate and solve velocity Jacobian and Eulerrduage equations.

Unit Content

Forward kinematics: Coordinate frames, transforamsti arm equation.

Inverse Kinematics: Tool Configuration, inversedamatics of 2DOF and 3DOF planar manipulator.
Dynamics: Velocity Jacobian, singularities, indud¢erue and forces, Lagrange’s Equation, Dynamic
models of two-axis planar robots.

(Derivations and Numerical Exerciseson simple 2DOFmanipulators only.)

Content Delivery MethodsChalk and talk,demonstration using Matlab/ScilalhéYe
Unit 4—-Robot Control and Trajectory No of lectures — 4 Hrs.
Prerequisite: Fundamentals of control systems, basic electriodledectronic engineering

Objectives
3. Understand fundamentals of manipulator control.
4. Understand modern control strategies used in indlsbbots.

Outcomes
After completing this unit, student will be able to
3. Draw a generalized block diagram for robot jointtrol.
4. Identify control issues and suggest control techesgbased on applications.

Unit Content

The control problem, state equations, actuator alyos set point tracking trajectory planning, jaspiace
schemes, Cartesian space schemes, issues indrajeletnning. Overview of advanced control techegju
such as force control, PID control adaptive congtol

(Smple block diagrams and transfer function, simple trajectory calculations)

Content Delivery MethodsChalk and talk, PPTs, demonstration using software.



Section I
Unit 5—Robot Vision/Machine Vision No of lectures — 6 Hrs.
Prerequisite: Matlab/Scilab/Octave programming.

Objectives
4. Understand components of a machine vision systemtsmvorking.
5. Understand the fundamentals of image processingaalysis.
6. Understand the scope and applications of modermimawision systems.

Outcomes

After completing this unit, student will be able to
4. Use the Image Processing toolbox in Matlab (oedmsivalent in Scilab/LabView/Octave).
5. Use Image Analysis toolbox in Matlab (or its equevd in Scilab/LabView/Octave).
6. Use Computer Vision toolbox in Matlab (or its ecplent in Scilab/LabView/Octave).

Unit Content

Machine Vision definition and system componentghting techniques,

Image processing fundamentals: Edge detection,eshaplysis, segmentation, object identification,
template matching,

Cameras (CCD, CMOS, Area Scan, Line Scan), canpe@fecation and selection, camera calibration.

Content Delivery MethodsChalk and talk, PPTs,demonstration using software.
Unit 6 —Robot Workcells&Programming No of lectures — 4 Hrs.

Objectives
3. Understand robot workcell layout and their features
4. Understand robot programming languages and typpsogfamming.

Outcomes
After completing this unit, student will be able to
3. Explain robot workcell layout and their features.
4. Identify robot programing languages used by difiérebot manufacturers.

Unit Content

Robot cell layout, considerations in workcell desigvorkcell control, cell safety, human machine
interface, robot cell controller.

Lead through programming, walk through programmaffiine programming.

Content Delivery Methods: Chalk and talk, PPT, demonstration using softwiaet] visit.



Unit 7—Industrial Robot Applications No of lectures — 6 Hrs.

Objectives
* Understandapplications of industrial robots in matdéransfer and machine tending.
» Understand applications of industrial robots indugd operations.
» Understand applications of industrial robots ineasisly and inspection

Outcomes
After completing this unit, student will be able to
3. Explain applications of industrial robots in indyst
4. Select appropriate robot configuration and speddibns for a given application.

Unit Content

General considerations for selecting robots (inclgdayout and workcell) for material handling and
machine tending, spot welding, continuous weldisgalant application, spray painting, assembly,
inspection, electronics assembly.

Content Delivery MethodsChalk and talk, PPTs, field visits.
Unit 8-AGVs &Mobile Robots No of lectures — 4 Hrs.
Prerequisites: Basic mechanical engineering.

Objectives
2. Understand the scope of AGVs and other mobile ofmtindustrial applications.

Outcomes

After completing this unit, student will be able to
3. Explain construction of typical AGV, classificati@md navigation techniques.
4. Select mobile configuration based on applications.

Unit Content

AGVs, classification, navigation techniques, apgiiens.

Mobile robots: Classification, wheeled and trackesbots, autonomous navigation and control
methodsand applications.

Content Delivery Methods:Chalk and talk, PPT, videos, field visits.

Note: All software are recommendations. One is frees® any equivalent free or commercial software.



Term Work

9) Survey assignment on robots industry and manufaictand applications.

10)Theory assignment on sensors, actuators and gsipper

11)One software assignment on kinematic and dynamics.

12)One softwareassignment robot motor control usingadéScilab/Octave.

13)One assignment on Image Processing using Matldaif8Oictave/LabView.

14)One assignment on Image Analysis using Matlab/Billatave Labview.

15)Survey assignment on AGVs and mobile robots.

16)One assignment on workcell simulatioraimy robot simulation software (Robot Studio, RobCAD,
Workspace, Delmia IGRIP, V-rep, Gazebo)

Text Books

6) S.K Saha, Introduction to Robotics, McGraw-Hiill.

7) Mikell Groover et.al, Industrial Robotics, McGrawllH

8) James, Keramas, Robot Technology Fundamentals,dD&engage Learning.
9) Spong & Vidyasagar, Robot Dynamics and Control,eil

10)Gunter Ulrich, Automated Guided Vehicle Systemgjrier.

Reference Books

1) Asitava Ghosal, Robotics: Fundamental Conceptsfaradlysis, Oxford Press.

2) Siegwart et.al, Autonomous Mobile Robots, Prentied India.

3) Shimon Nof, Handbook of Industrial Robotics, Wiley

4) Schilling, Fundamentals of Robotics, Prentice Hadia.

5) International Federation of Robotichttps://www/ifr.org

Note: Students are expected to go through websites of top industrial robot manufacturers such as ABB,
Yasakawa, Fanuc, Comau, Kuka, Kawasaki, etc. in addition to the IFR website for up to date and real

world information including statistical data. Content in text books is too generic and may not be up to

date




Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester
MEA415 (B): Free Elective -I

Sugar Technology
Teaching Scheme Examination Scheme
Lectures —3 Hours/week ESE~-0 Marks
Tutorial: 2 hours /week ISE -30Marks

ICA- 25Marks

Course Introduction:

India is the largest sugar consumer and secogédaproducer of sugar in the world. Industry
has total turnover of Rs. 500 billion per annus according to the statistics there is total nunaf&71
sugar factories in India have a production of tqtantity of 19.2 million tones (MT) of sugar pemaim.
Jobsin Indian Sugar Industry have created ample enmét opportunities in rural India. Today the
Indian Sugar Industry has absorbed about 5 lakdl pgople.

This course provides detail information aboualtatugar manufacturing process. Machines and
equipments required for sugar manufacturing, Toigrse also provide an introduction to different
sections in the sugar industry such as, Mill sectioiler section, Quadriple section ,Pan section
,Centrifugal section , It introduces waste wateatment and management, treatment on distillestava
It also covers precautions required for storagaughr in godown. Course will give opportunitieSumgar
Industry for Mechanical Engineers.

Course Prerequisite:Student shall have the knowledge of turbines, pyigs DC electric motors,
knowledge of thermodynamics, basics of heat andmaasfer, Theory of machine, Machine design.

Course Obijectives:During this course, student is expected to

Course Objectives:

1. To prepare the students for knowing the basic natature related to Sugar and sugarcane

2. To familiarize the students with concepts of vasiconcept of mechanical Engineering such as
Design Construction and Working for various equiptegchemical processing of sugar
manufacturing.

3.  To prepare the students to understandgpertunities in Sugar Industry for Mechanical
Engineers.
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Course OutcomesAt the end of this course, student will be able to
By the completion of the course, students mustibe ta:

1. Understand the nomenclature used in SugamEagng

2. Demonstrate the knowledge of various mechaagapments/machinery and chemical processing of
Sugar Industry.

3. Understand mechanical engineering concepgegkto Sugar industry

Section |
Unit 1- Cane Preparatory Devices No of lectures — 5

Prerequisite: Information of electric motors,shaftpbearing

Objectives:

Understand cane handling devices,

To acquire the knowledge of cane preparatory dsvice
Outcomes:

After completing this unit, student will be able to
Explain the working of cane unloaded, feeder table
Describe cane kicker, cane knives, fibrizer

Unit Content

1. Process of Sugar Manufacture in short. Caneadelo,Feeder table, Main cane carrier- Objective,
Length —(horizontal length .Inclined length .totahgth),Speed of cane carrier, Capacity of caneecar
Slope, Width of carrier, Tramp Iron separator, iAgcof rollers, Cane preparation —Objective, cane
preparatory index, Cane kicker or equalizer. Gamees, Fibrizer . Shredder, mill setting

Content Delivery Methods:chalk and talk., Videos
Unit 2—Juice Extraction No of lectures — ...5....

Prerequisite: knowledge of chain, sprockets, weighing machines

Objectives:
To understand the knowledge of cold water and fatemimbibitions systems
To know the principle and working of automatic weitgy machines

Outcomes:

After completing this unit, student will be able to

Know maximum juice extraction is possible by usibg spraying hot water on mill
Explain how total crushing capacity is calculatgdateighing of juice



Unit Content:

Mill Section- Juice extraction from cane, mill drive, typegalfers, pressure in milling maceration and
imbibitions, use of cold and hot water, maceratemhemes and mill sanitation. Measurement and
weighing of juice — Measuring tanks level metergighing machines — manually operated, semi-
automatic

Content Delivery Methods: Chalk and talk, power point presentation

Unit 3— Juice Heaters No of lectures — ...... 5.

Prerequisite: knowledge of applied thermodynamics, heat and rimassfer

Objectives:
. To study and differentiate tubular and plate tygeg heaters
. To understand the construction and working of vafioe juice heater

Outcomes:

After completing this unit, student will be able to

. Know how the juice is heated by using exhaust steam
. To know the use of last body vapours for heatingicke

Unit Content:

Clarification Section-Juice heaters, heat, exchangers, tubular and pjaéeand their operation, lime
slaker, Juice sulphitation, dynamic juice heatbear juice heater, Vapour Line Juice Heater. Juice
clarifier, rotary vacuum filter

Content Delivery Methods:Chalk and talk , Videos

Unit 4— Multiple effect evaporators No of lectures — 5
Prerequisite: ... knowledge of applied thermodynamics, heat andsitrassfer ..................

Objectives:
. To understand the principle and working of Multipléect evaporator
. To understand the principle and working of longet@vaporators

Outcomes:

After completing this unit, student will be able to

. Know juice is boiled at low temperature by usingwam.

. Know how large amount of vapors are generated mgueng tube evaporators

Unit Content:

Quadriple SectionEvaporation — Study and operation of multiple effevaporator, catchalls, scale
formation and their removal, removal of condensatd incondensable gases, brix testing devices,
entrainment, cleaning of evaporators Long tub&aadrrising film evaporator (L.T.V.R.F.E)., Longlie
vertical falling film evaporator (L.T.V.F.F.E). Syp sulphitation

Content Delivery Methods: Chalk and talk, Power point presentation



Section I
Unit 5— Crystallization and Vacuum Pan No of lectures — ...5....

Prerequisite: Fundamentals of Engineering Chemistry

Objectives:
. To understand the crystallization process in vacpam
. To understand the different types of boiling scheme

Outcomes:

After completing this unit, student will be able to

. Know the technique of growth of crystal

. Know boiling schemes are used for maximum sugaaetion from the massecuite.

Unit Content:

Pan SectionAim of pan boiling, theory of pan boiling, Congttion and working of vacuum pan
,massecuite boiling schemes , Graining, slurry gr&on methods, crystal growth mechanism
crystallisers , types of crystallisers, hardenihgrain, False grain and conglomerates-Formatfdalse
grain and conglomerates, causes of formation fais® and conglomerates

Content Delivery Methods: Chalk and talk, Power point presentation
Unit 6— Centrifugal Machines No of lectures —5.......

Prerequisite: Knowledge of theory of machines

Objectives:
. To understand the construction and working of b&gple and continuous type centrifugal machines
. To know centrifugation theory

Outcomes:

After completing this unit, student will be able to

. Know separation of the sugar crystals from théedéint massecuits
. Know automation of centrifugal machines

Unit Content:

Centrifugal Machine Sectioncentrifugal stationCentrifugal machines .- batch type and continuous
type, Construction & working of each type, autormatof centrifugal operation, Centrifugation theory,
gravity factor, Advantages and disadvantages afbatontinuous centrifugal machines.

Content Delivery Methods: Chalk and talk, Power point presentation
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Unit 7— Sugar Drying and cooling No of lectures — ...5....

Prerequisite: basics of applied mechanics, theory of machines

Objectives:

To understand different dryers used for sugar dpyin
To understand the working of sugar graders.

To know the knowledge of storage sugar godowns.

Outcomes:

After completing this unit, student will be able to

Know the process of moisture removal from wet sugar

Know dust produced from sugar is harmful to heatit collected by using different dust collectors
Explain and describe condition required in sugatayms for storage of sugar

Unit Content:

Sugar bagging sectiorSugar conveyorssugar elevator ,Drying of sugar-rotary drier, diued bed
drier , Sugar Grader ,deterioration of sugauytaih indicator, safety factor. Sugar dust colbest Sugar
Godown — Location, staking of sugar bags.

Content Delivery Methods: Chalk and talk, Power point presentation
Unit 8— Industrial Waste treatment No of lectures — ...5....

Prerequisite: Basics of applied chemistry

Objectives:

To make student understand control waste watevetktfrom the factory
To make student understand the control of Distillgaste

To know air pollution control

Outcomes:

After completing this unit, student will be able to

Explain and describe aerobic and non aerobic vegatment

Describe air pollution control methods

Unit Content:

Industrial waste treatment, Treatment of Sugardfgatiaste water ,aerobic type , non aerobic typd, a
distillery effluents and their control, Air polioh control — Control measures for stack gases,, &0
and sugar dust.

Content Delivery Methods: Chalk and talk, Power point presentation




 Term Work:
Five written assignments based on above syllabus
One Industrial visit must be arranged to obseneemachinery, Instruments, layout etc

 Reference Books:

1. Manufacture and refining of raw cane sugar bykBaiV.E.,(1982-11 Edition),Elsevier Publishing Co.
2. Hand book of cane sugar technology by MathuB.JR,(1986-11) ,Oxford & IBH Publishing Co.

3. Unit operation s in cane sugar production byneay.H., (1988-110 Elsevier Publishing Co.

4. Cane Sugar Handbook by Chen , J.C.P.,91985-Hdittbn),Wiley Inter Science.

5. Principles of Sugar Technology Vol.-1 by Pidtemig(1953-Ist ) Elsevier Publishing Co

6. Principles of sugar technology Vol.-1l by Prek#onig(1959-Ist ) Elsevier Publishing Co.

7. Hand book of Cane Sugar engineering by E. H(4886-11ird) Elsevier Publishing Co.

8. Cane Sugar Manufacturing in India by D.P. Kutkar

9. Manufacture of Sugar from Sugar Cane by C.G.MkHerm Work: 1



Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester-I
ME415 (C): Free Elective -I
Entrepreneurship Development

Teaching Scheme Examination Scheme
Lectures —03 Hours/week 3 Credits ESE#0 Marks
Practical — 02 Hour/week, 1Credit ISE 30Marks

ICA 25 Marks

Course Introduction:

Entrepreneurship education in India has gained/aelee in today’s context. Education in the area of
entrepreneurship helps students to develop skliskmowledge, which could benefit them for starting
organizing and managing their own enterprises. dpnéneurship education encourages innovation,
fosters job creation, and improves global competitess. This course will focus on key attributes of
Entrepreneurship : Qualities required to becomecaessful entrepreneur, Entrepreneurship Developmen
Programmes, Ideation Techniques, Business Plan Wfation and its Appraisal, Problems faced by
Entrepreneurs and ways to get through, DifferenveéBament Agencies and Policies, Taxation,
Accounting, Marketing, Export-Import and so on. §ion up, the course will make students to have an
understanding of the complete entrepreneurial estesy.

Course Prerequisite: Nil

Course Objectives:During this course, learners are expected

1. To familiarize with entrepreneurship and itsxdfigance in national development

2. To develop skills required to establish andatwsuccessful enterprise

3. To acquaint with the options available with nemtrepreneurs

4. To formulate business plan/project report fetaatup

5. To acquaint with Government policies and agenagsociated with entrepreneurial
development

Course OutcomesAt the end of this course, learners will be able to
. Identify the qualities required to become a sudoéssitrepreneur

. Identify the business opportunities that fit thdiudual or the group
. Explain factors influencing on entrepreneurial depement

. Analyze various options available for deciding epteneurial career
. Explain various methods and sources for idea génara

. Select financial institutions for establishing nemterprise

. Develop a feasible project report suitable forwuiial or group.
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Course Curriculum:



Section |
Unit 1 — Entrepreneurship No of lectures — 10
* Prerequisite: Nil

» Objectives: During this unit, learners are expected -
1. To get familiarized with entrepreneurship and iigggicance in national development
2. To acquaint with entrepreneurial traits
3. To study corporate entrepreneurship, social ergrequrship, types of entrepreneurs

» Outcomes :After completing this unit, learners will be abte t
1. Describe role of entrepreneurship developmentrengthening National economy
2. ldentify the qualities required to become a sudoéssitrepreneur
3. Classify entrepreneurs in various categories

» Unit Content:
a) Concept, meaning and definitions of entreprenedreantrepreneurship,
b) Importance and significance of growth of entrepteia activity,
c) History of entrepreneurship development in India,
d) Corporate entrepreneurship (intrapreneurship),
e) Social entrepreneurship,
f) Characteristics and qualities of entrepreneurs,
g) Factors influencing entrepreneurial developmentrantvation,
h) Role of culture in entrepreneurial development,
i) Classification and types of entrepreneurs

» Content Delivery Methods: Chalk and talk, presentation, case studies
Unit 2 — Entrepreneurship Development No of lectured0

* Prerequisite: Nil

» Objectives: During this unit, learners are expected -

1.To acquaint with Entrepreneurship DevelopmengRnmmes
2.To recognize problems faced by entrepreneurs

3.To study different options available with entepeurs

» Outcomes:After completing this unit, learners will be abte t

1.Describe entrepreneurship development programmes

2.Analyze problems faced by entrepreneurs

3.Select a suitable form of entrepreneurship feegiset of entrepreneurial conditions



» Unit Content:
a) Entrepreneurial development programmes (EDP): diicdon, Curriculum, Phases, Problems
faced by EDPs.
b) Managerial, marketing, financial & technologicabblems faced by new entrepreneurs and their
probable solutions
c) Options available to entrepreneurs - ancillarisgtioanchising and outsourcing (characteristics,
advantages, limitations, suitability of each op}ion

» Content Delivery Methods:Chalk and talk, presentation, case studies

Section-ll
Unit 3 — Entrepreneurial Project Development No of lectures — 10
* Prerequisite: Nil

» Objectives: During this unit, learners are expected -

1.To study various ideation techniques

2.To understand SWOT analysis

3.To study preparation of a project report/busineas and its appraisal

» Outcomes:After completing this unit, learners will be abte t
1.Apply different ideation techniques to find a ddmusiness idea
2.Evaluate a business idea by performing SWOT arsaly
3.Formulate a project report/business plan foaegb

4.Evaluate feasibility of a project report/businpkm

» Unit Content:

a) ldea generation — sources and methods

b) ldentification and classification of ideas.

c) Environmental Scanning and SWOT analysis

d) Business model formulation, lean canvas model

e) Preparation of a project report/business plan dioly : market plan, financial plan, operational
plan, HR plan, Working capital management, BreakrEAnalysis, etc

f) Significance of project report

g) Project appraisal (feasibility study) — Aspects andthods : Economic oriented appraisal,
Financial appraisal, Market oriented appraisal,hhetogical appraisal, Managerial competency
appraisal

» Content Delivery Methods: Chalk and talk, presentation, case studies



Unit 4 — Small-Medium Enterprises and Support Systes No of lectures — 10
 Prerequisite: Nil

» Objectives: During this unit, learners are expected -

1.To understand concept of micro, small, and nradsuale enterprise

2.To understand government policies and suppotésyfor entrepreneurship development
3.To study taxation benefits available for SMEs

» Outcomes:After completing this unit, learners will be abte t
1.Define micro, small, medium enterprises

2.Describe government policies for entrepreneurdbigelopment

3.List government agencies established for entrequneship development
4.Explore taxation benefits provided for SMEs

» Unit Content:

a) Meaning and definition (evolution) of micro, sm&limedium enterprises

b) Steps in setting up a small unit

c) Ownership patterns : sole proprietorship, partiprgirivate limited company

d) Policies governing SMEs

e) Funding options available : angel investors, ventoapitalists, commercial banks, financial
institutions

f) Support agencies: SIDBI, SISI, NABARD, DIC, MCEDDHE, NIESBUD, EPC etc. — Their role
in the development of SMEs

g) Technology business incubation (TBI) centers

h) Export Potential of SMEs, Export procedure

i) Taxation benefits for SME sector

j) Prospects and Turnaround strategies for SMEs

» Content Delivery Methods:
Chalk and talk, presentation

In Semester Evaluation (ISE):
ISE shall be based upon student’s performance mimnmiim two tests and mid-term
Written test conducted & evaluated at instituteelev




In Semester Continuous Assessment (ICA):
Students of a batch should be divided into groapsagisting of maximum four members) to carry oet th
following tasks:
A] Case studies
1. Case study on male entrepreneur
Case study on female entrepreneur
Case study on social entrepreneur
Interview of a local entrepreneur
SWOT analysis of existing enterprises (minimum 2)

oo

B] Preparation of project report/business plarsfarting a small unit and presentation on the gams&uding
details of business idea, market survey, businestemdifferent plans, etc)

Text Books
1. Management of small scale industries - J.C. Saldegha Biyani, Himalaya Publishing House
2. Small-Scale Enterprises and Entrepreneurship -nfd3asai, Himalaya Publishing House
3. Entrepreneurial Development, S. S. Khanka, SChaididations

Reference Books

1. Dynamics of Entrepreneurial Development and ManaggmDr. Vasant Desai, Himalaya
Publishing House

2. Entrepreneurship - Robert D Hisrich, Michael RePeand Dean A. Shepherd, McGraw Hill
Education

3. Social Entrepreneurship For The 21st Century: latiom Across The Nonprofit, Private, And
Public Sectors - Georgia Levenson KeohaneGraw Hill Education

4. Corporate Entrepreneurship , Paul Burns, Macmlit@rnational Higher Educati



Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester- |
ME415 (D): Free Elective -I
Process Equipment Design

Teaching Scheme Examination Scheme

Lectures— 3 Hours/week 3 Credits ESE 70 Marks

Practical —2 Hour/week, 2 Credit ISE- 25 Marks
ISA25 Marks

Course Introduction:

The Mechanical Engineers are often involved indésign of different types of process equipment$ suc
as pressure vessels, storage vessels, reactioels/dssat exchangers, evaporators, filters, drgads
various types of supports used for pressure vesBeé&se process equipments are mainly used in sugar
industries, dairy industries, petroleum industriasd in chemical industries. This course on Process
Equipment Design includes design and constructeatufes of different items of process equipments.
This subject involves application of fundamentain@iples of machine design to specific items of
equipment.

Course Pre-requisites:

Fundamental concepts of machine design and thirirackl pressure vessels

Course Objectives:

1. To acquire basic understanding of process dgmgumeter.

2. To acquire complete knowledge of design procesitor commonly used process equipment and their
attachments (e.g. internal and external pressiggel® tall vessels, high pressure vessels, Sigogtort

3. To make students understand and learn abotipitey Design and process equipment design.

4. To acquire knowledge of Process Control, marufaginspection and erection of process

Equipment and Applications of CAD to process EquepirDesign

Course Outcomes:

After the completion of course students will beeatal

1. Knowledge of basics of process equipment demighimportant parameters of equipment design

2. Considerably more in-depth knowledge of the majabject and ability to design internal pressure
vessels and external pressure vessels.

3. Ability to design special vessels and variousspaf vessels (e.g. heads)

4. Knowledge of Piping Design and process equiprdesign.

5. Deeper knowledge of Process Control, manufactuspection and erection of process

Equipment

6. Knowledge of applications of CAD to process pguent Design



SECTION-I

Unit 1 Basic Considerations in Process Equipment Design No of lectures — 04

* Prerequisite:
Basic knowledge of design of process equipments

* Objectives:
1. To understand different design consideratiomsl digr the design of process equipments.
2. To understand effect and influence of differfactors in designing the process equipments.

» Outcomes:

After completing this unit, student will be able to

1. Know the different design considerations use&dHe design of process equipments.
2. Apply different types of factors for the desmfiprocess equipments.

» Unit Content:

Introduction, The general design procedure, Conmpitked design, Fabrication techniques, Equipment
classification, Power for rotational motion, Drivies process equipments, Stresses created duatio st
and dynamic loads, Design stress, Elastic instgbflombined stresses and theories of failure gbati
Brittle fracture, Creep, Temperature effects, Rialaeffects, Effects of fabrication methods, Econo
considerations

» Content Delivery Methods:
Board, Chalk and Talk

Unit 2— Pressure Vessels No of lectures — 8 Hrs

 Prerequisite: Basis knowledge of thin and thick cylinders and poments of pressure vessel

* Objectives:

1. To understand the different materials used fesgure vessels under different operating condition
2. To understand different design conditions argigiethe various components of pressure vessel.
* Outcomes:

After completing this unit, student will be able to

1. Select materials for pressure vessels for @iffeoperating conditions.

2. Design different components of pressure vessel

 Unit Content:

Introduction, Operating Conditions, Pressure Vesseées, Selection of material, Vessels operatihgat
temperatures, Vessels operating at elevated tetapesaDesign conditions and stresses, Designedf sh
and its components, Stresses from local load aswinidd gradient, Thermal stresses in cylindricallshe
Review of unified pressure vessel codes, Inspeetimhtests, Numerical examples.

» Content Delivery Methods:

Board, Chalk and Talk, Power point presentation

Unit 3— High Pressure Vessels No of lectures — 4 Hrs

» Prerequisite: Basis knowledge of thin and thick cylinders andrafieg conditions of pressure vessel



* Objectives:

1. To study various constructional features, vesl®aslures and jackets of high pressure vessel.
2. To design the high pressure vessel considerifegeht types of stresses.

» OQutcomes:

After completing this unit, student will be able to

1. Know the construction and working of high pressiessels.

2. Design the high pressure vessel.

» Unit Content:

Introduction, Constructional features, Materials iigh pressure vessels, Solid walled pressureeljess
Multi-shell construction, Vessel closures, Jacketessels, Numerical examples.

» Content Delivery Methods:

Board, Chalk and Talk, Power point presentation

Unit 4— Storage Vessels No of lectures — 4 Hrs

* Prerequisite:

Vessels used for storing the fluids

* Objectives:

1. To study different types of tanks/vessels usestdre the fluids.

2. To study the design procedure of different congmds of storage vessels.

» Outcomes:

After completing this unit, student will be able to

1. Know the constructional features of differergdy of storage vessels.

2. Design various parts of storage vessels.

» Unit Content:

Introduction, Storage of fluids, Storage of Nonatdé liquids, Storage of volatile liquids, Storage
gases, Design of Rectangular tanks, Design of {&d&zles and mountings, Large capacity storagestan
Numerical examples.

» Content Delivery Methods:
Board, Chalk and Talk, Power point presentation

Section Il

Unit 5— Heat Exchangers No of lectures — 6 Hrs
* Prerequisite: Knowledge of heat transfer

» Objectives:

1. To study different types of heat exchangers.

2. To study the design procedure of various pdrteat exchangers.

» OQutcomes:

After completing this unit, student will be able to

1. Understand construction and working of varioeatfexchangers

2. Design different parts of heat exchanger

» Unit Content:

Introduction, Types of heat exchangers, Desigrhefland tube heat exchangers, Numerical examples
» Content Delivery Methods:Board, Chalk and Talk, Power point presentation



Unit 6— Evaporators and Crystallizers No of lectures — 6 Hrs
» Prerequisite: Knowledge of evaporation and Crystallization

» Objectives:

1. To study different types of evaporators andteatiigers.

2. To study design considerations of various pafresvaporators and crystallizers.

» Outcomes:

After completing this unit, student will be able to

1. Know the construction and working of differeypés of evaporators and crystallizers.

2. Design various parts of evaporators and crystad.

» Unit Content:

Evaporators, Types of Evaporators, Entrainment ra¢mas, Materials of Construction, Design
Considerations, Crystallizers, Numerical examples.

» Content Delivery Methods:Board, Chalk and Talk, Power point presentation

Unit 7— Supports No of lectures — 6 Hrs

» Prerequisite: Knowledge of different types of supports used pssce&quipments and design
considerations.

* Objectives:

1. To study various types of supports used for ggs@quipments.

2. To design the supports using different desigrsicterations.

» Outcomes:

After completing this unit, student will be able to

1. Know the applications of various types of supgpased for process equipments.

2. Design the different parts of supports.

» Unit Content:

Introduction, Bracket or Lug supports, Leg suppof®kirt supports, Saddle supports, Numerical
Examples.

« Content Delivery Methods:Board, Chalk and Talk, Power point presentation

Unit 8- Process Hazards and Safety Measures in Equment Design No of lectures — 2 Hrs
» Prerequisite: Knowledge of different types of hazards in the psscindustries

* Objectives:

1. To study and analyze different types of prodesmards.

2. To study different safety measures in equipndestgn.

* Outcomes:

After completing this unit, student will be able to

1. Know the various types of process hazards, taises and effects.

2. Apply different safety measures in process itris

» Unit Content:

Introduction, Hazards in process industries, Analys Hazards, Safety measures, Safety measures in
equipment design, Pressure relief devices.

» Content Delivery Methods:Board, Chalk and Talk, Power point presentation




Term Work:
. Design of different parts of pressure vessel
. Design of different parts of high pressure vesse
. Design of different parts of storage vessel
. Design of different parts of heat exchangers
. Design of different parts of evaporators andtafizers
. Design of different types of supports

O 0D WNPE °

* Text Books:
1) Joshi's Process Equipment Design- V.V. MahajanB.SJmarji, Macmillan Publishers India Ltd.
2) Process Equipment Design : By Browell and Youngnd/iley.

* Reference Books:
1) Theory and Design of Pressure Vessels", by Hasecond edition, CBS publishers and distributors
2) Pressure Vessel Design Hand Book : H .Bedna
3) Chemical Engineering Handbook : Perry John, MeGHill
4) Chemical Equipment Design : B.C. Bhattacharya
5) Chemical Process Equipment Selection and DedignStanley M.Walas,Butterworth-
Heinemann Series in Chemical Engineering



Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester-I
MEA415 (E) Free Elective- I-
Railway Transportation Systems

Teaching Scheme Examination Scheme
Lectures—03 Hours/week, 03 Credits ESEZ0 Marks
Practical —02 Hour/week, 01 Credit ISE 30 Marks

ICA- 29Marks

Course Introduction:

This course presents a comprehensive overviewssgoaer and freight railway transport systems, from
design through to construction and operation. Meeeoit thoroughly covers freight railway systems
transporting conventional loads, heavy loads andgel@us goods. For each system it provides a
definition, a brief overview of its evolution angamples of good practice, the main design, constmic
and operational characteristics, the preconditiongts selection and the steps required to vetfify
feasibility of its implementation. This subject lndes all means of transport whose rolling systems
involve at least one iron component.

Course Prerequisite:
Students shall have introductory knowledge of Cpha# force in physics and Concept of tensile,
compressive &tangential stress.

Course Objectives:During this course, students are expected:

1. To make a student understand concepts of vatypes of railway transport systems.

2. To make a student understand the different &spécailway engineering, their uses, capabiliaes
limitations.

3. To introduce track engineering and fundamerahkdutations for railway tracks.

4. To give students an introduction to rolling $tand their dynamics.

5. To introduce a student to concept of derailnnaihlvay systems.

6. To make a student aware about concepts of ielsystems.

Course OutcomesAt the end of this course, students will be able to

Summaries different components of a railway trangpion system

Interpreting various stresses & deflections geweerat track under various loads.
Analysis of forces on track due to various loads.

Design track under various loads.

Interpretation of behavior of railway track withliog stock.

Evaluating derailment of railway vehicles.

ouabhwbdE




Section |

Unit 1-Introduction to Railway Systems No of lectures — 06
Prerequisite: Basic knowledge of transport systems.

Objectives:

1.To study services & basic design principles ofway systems.

2.To study design and operational considerationsibfay systems.

Outcomes:

After completing this unit, student will be able to

1.Explain design principles of railway systems

2.Summaries different components of a railway system

Unit Content: Introduction to railway systems, Components dfvay systems: Railway infrastructure,
Rolling stock and Railway operation, Fundamentaictional principles, Running on a straight path,
Running in curves, Distinctive features of railweystems, Classification of railway systems, Speed i
railway engineering- Design and operational consitiiens, Classification based on functionality,
Classification of railway systems based on trackgga Classification of railway systems based on
traffic.

Content Delivery Methods: Board, Chalk and talk, animations.

Unit 2—Transport system No of lectures — 03

Prerequisite: Basic knowledge of transport systems, knowledgdesfgn of systems.

Objectives:

1.To make a student understand the different aspéctslway engineering, their uses, capabilitied an
limitations

2.To study design and operational considerationsaoisport systems.

Outcomes:

After completing this unit, student will be able to

1.Explain design principles of transport systems

2.Summaries different components of a transport syste

Unit Content:The capabilities of the railway system: Advantages disadvantages of the railway,
Comparison of the characteristics of railway systei@omparison of the capabilities of different
transportation systems, Historical overview of thidvay and future perspectives.

Content Delivery Methods: Board, Chalk and talk

Unit 3—Vertical loads on track No of lectures —06
Prerequisite: Basic knowledge of Concept of force in physics &uwhcept of tensile, compressive &
tangential stress.
Objectives:

1.To study design and operational considerationiteack under vertical load.

2.To introduce fundamental calculations for railvteacks under vertical load.

3.To introduce the students to concept of transvierads on track.

4.To make a student calculate stresses under aididad.



Outcomes:

After completing this unit, student will be able to

1. Analyze the forces on track due to vertical load

2. Design track under transverse loads.

Unit Content: Classification of loads, Vertical loads on tra8ktatic vertical loads- Axle load, Wheel
weight, Daily traffic load. Quasi-static verticalads: Vertical wheel load due to crosswinds, Vattic
wheel load due to residual centrifugal force. Dyawertical loads- Dynamic vertical wheel load, dlot

vertical wheel load, Design vertical wheel loadslge loads of bridges. (Numerical treatment exmbcte
Content Delivery Methods: Board, Chalk and talk

Unit 4-Transverse loads on track No of lectures — 05
Prerequisite:Basic knowledge of Concept of force in physics &uhcept of tensile, compressive &
tangential stress.

Objectives:

1. To study design and operational consideratiétisaok under transverse load.

2. Tointroduce fundamental calculations for railvieacks under transverse load.

Outcomes:

After completing this unit, student will be able to

1. Analysis of forces on track due to transversel$o

2. Design track under transverse loads.

Unit Content: Transverse loads on track: Gravitational forcege@rforces-Running on straight path,
running in curves, Crosswind forces, Residual degal force, Guidance forces, Forces due to vehicl
oscillations, Total transversal force.(Numericabtiment expected)

Content Delivery Methods: Board, Chalk and talk, animations.

Section Il

Unit 5-Longitudinal force Analysis No of lectures —03

Prerequisite:Basic knowledge of Concept of force in physics &uhcept of tensile, compressive &
tangential stress.

Objectives:

1. To study design and operational consideratidmisaok under longitudinal load.

2. Tointroduce fundamental calculations for railvieacks under longitudinal load.

Outcomes:

After completing this unit, student will be able to

1. Analysis of forces on track due to longitudiluead.

2. Design track under longitudinal load.

Unit Content: Longitudinal forces: Temperature forces, Rail crémpes, Braking forces: Acceleration
forces, Traction forces: Adhesion forces, Fishptatees. (Numerical treatment expected)

Content Delivery Methods: Board, Chalk and talk

Unit 6—Behavior of rolling stock on track No of lectures — 07
Prerequisite:Knowledge of dynamics from physics.
Objectives:

. To give students an introduction to rolling stociddheir dynamics.
. To make students aware about behavior rolling stockack.
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Outcomes:

After completing this unit, student will be able to

Interprets of behavior of railway track withlling stock.

Summaries wheel rolling conditions and bogissription behavior in curves.

Unit Content: Behavior of a single railway wheel set: Movememtstraight path, Movement in curves,
Behavior of a whole vehicle: Operational and tecaAhcharacteristics of bogies- Object and purposes
bogies, Conventional bogies, Bogies with self-steewheel sets, Bogies with independently rotating
wheels, Bogies with creep-controlled wheel setgi@ with wheels with mixed behavior. Wheel rolling
conditions and bogies inscription behavior in cerMeateral behavior of a whole vehicle- Vehicleshwi
conventional bogies, Vehicles with bogies with st#fering wheel sets, Vehicles with independently
rotating wheels, Comparative assessment. Seleotibngie design characteristics based on operdtiona
aspects of networks: High-speed networks, Conveatispeed networks, Mountainous networks, Metro
networks, Tramway networks.(Numerical treatmenteexgd)

Content Delivery Methods: Board, Chalk and talk

Unit 7—Derailment of railway vehicles No of lectures — 04
Prerequisite: Basic Concept of centrifugal force, overturningl &ehavior of vehicle during climbs.
Objectives:

To give students an introduction to derailmentadtiway vehicles.

To analyze overturning and climb phenomenon duwketailment.

Outcomes:

After completing this unit, student will be able to

Evaluating derailment of railway vehicles.

Analyze factors affecting on derailment

Unit Content: Derailment of railway vehicles: Definition, Denaiént through displacement of track,
Derailment as a result of vehicle overturning, Merant with wheel climb- Description of the
phenomenon, Derailment criteria, Factors affectiagailment.

Content Delivery Methods: Board, Chalk and talk, animations

Unit 8—Introduction to Electrical Railway Systems No of lectures — 06
Prerequisite: Knowledge of basic electrical systems, working ppals of AC and DC systems.
Objectives:

To make a student aware about concepts of elestsiems.

To introduce students various electric supply ilway lines.

Outcomes:

After completing this unit, student will be able to

Explain various electric systems in railway lineack and train wheels.

Explain Single Phase and three phase at railwagptation.

Unit Content: Traction Electrification Systems: DC Electrifiaat, Single Phase Electrification at
Railway Frequency, Single Phase ElectrificationVatins Frequency, Three Phase Electrification at
Railway Frequency, Types of Electric Power Supplirailway Lines, Track and Train Wheel.

Content Delivery Methods: Board, Chalk and talk




« Term work:

1.

2.

MinimumFour case studies on:
o Rail transportation systems.
o Failure of railway tracks.
o Loading conditions of various types of coaches laogies.
o0 Advanced electric systems in railways
o Derailment of railway vehicles
Minimum Five assignments on the following
a) Assignment and tutorial on Vertical loads orkra
b) Assignment and tutorial on Transverse loadgackt
c) Assignment and tutorial on Longitudinal forcealysis
d) Assignment and tutorial on Behavior of rollitgek on track
e) Assignment and tutorial on Derailment of railwahicles
f) Assignment and tutorial on Electric Railway Syst
Compulsory: Industrial visit/ field visit to any railway worksip/ railway part manufacturing factory/
railway station.

¢ Text Books:

1.

Railway Transportation Systems — Design, Consioacind Operation, Christos N. Pyrgidis, 2019,
CRC Press

A Text Book of Railway Engineering, S.C. Saxen®,.Arora, Dhanpat Rai Publications (p) Ltd.-new
Delhi, 2010.

Electric Traction for Railway Trains: A Book for &tents, Electrical & Mechanical Engineers,
Superintendents of Motive Power & Others, E. P.cBur McGraw- Hill Book Company.

+ Reference Books:

1.

w

Handbook of Railway Vehicle Dynamics, Simon Ilwnickaylor & Francis Group, CRC Press,
ISBN: 9780849333217, 0849333210

Railway Track Engineering, J.S.Mundrey, Tata McGid Publication.

Principles of Railway Engineering, S.C. Rangaw@laarotar Publication, 2015.

Traction Rolling Stock- Three Phase Technolo§¥. Rawal, Indian Railway Institute of
Electrical Engineering, Nasik Road.

Traction Distribution- Power Supply Electric Trawti A.K. Rawal, Indian Railway Institute of
Electrical Engineering, Nasik Road.



Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester-I.

ME416 Project Work —I

Teaching Scheme Examination Scheme
Practical — 04 Hour/week, 02 Credit ICA- 50 Marks

Course
Objectives:

1. Application of the knowledge gained to practisifhations.
2. Develop the technical problem solving ability.

Course Outcomes:

After completing Project Work —I, students will Bble to;
1. Analyze the Project Problem with schematic Giag
2. Write mathematical model of the Project Problem

Guidelines for Project content & Mark Distribution: Marks
a. Work diary and weekly reporting 20
b. Synopsis 10
c. Progress report submission and presentation 20

Project Term Work:
The term work under project submitted by studeh#dl $nclude:
a. Work diary and weekly reporting:
Work Diary maintained by group and countersignedhgyguide weekly. The contents of work diary
shall reflect the efforts taken by project group fo
1. Searching suitable project work
2. Brief report, preferably on Journals/ reseancbamference papers/ books or literature surveged t
select and bring out the project.
3. Brief report of feasibility studies carried taplement the conclusion.
4. Proposed diagram/ Design calculations, etc.
b. Synopsis:
The group should submit the synopsis (of 4-5 page®llowing form.
1. Title of Project
2. Names of Students
3. Name of Guide
4. Proposed work (Must indicate the scope of thekwloweekly plan up to March end)
5. Approximate Expenditure (if any)
The synopsis shall be signed by the each studeheigroup, approved by the guide and
Endorsed by the Head of the Department
Note:- 1. The project group should consist not more foan students.
c. Progress report submission and presentation:
The group has to give a power point presentatidroint of the faculty of department on
the progress completed till end of first semealeng with the progress report.



Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester-I

ME417 Industrial Training

Teaching Scheme Examination Scheme
Lectures — 1 Hour/week 1Credits $E-— OE-25 Marks
Practical — Hour/week, - Credit ISE- Marks

ICA- 50 Marks

Course Introduction:

Industrial training is must for a fresh&tudents know the theoretical knowledge but peatti
application of same in industry need to be undadst&tudents should understand working of industry,
machinery, quality process, manufacturing procéssae which training is important. Student has to
undergo a training of Two weeks at core Mechardistry either in summer vacation after second yea
Part — | or Third year Part - | or after Third yé&aart - |, i. e in winter vacation. This will hegpudent to
understand industrial culture, working, role ofeargineering etc.

Course Prerequisite:

1. Student must be aware of different manufactupiragesses.
2. Student must be aware of things tolimerved in industry.
3. Student should know basics of diffémaaterial handling systems, design, materials

Course Objectives:During this course, student is expected to

1. Beaware of Industrial culture & Organizational setup
2. Beaware about technical report writing.

Course OutcomesAt the end of this course, student will be able to

1. Understand thindustrial culture & Organizational setup.
2. Writetechnical report and give presentation.

3. Correlate theoretical knowledge with the actndhdustry
4. Responsibility and role of engineer in Industry

Procedure for Assessment of Industrial Training doe by student

- Every student should do Industrial Training of maim Two Weeks.

- Student shoulgrepare a report of training done in a prescritoechét before
end of Part | Semester of BEalpng with a certificate from the concerned indgst

- Format of the report will be decided by the conedrguide.

- The report shall be comprehensive and presentédghcate, typed on a standard A4 size sheet
and bound.
Every student should give presentation to projealeon industrial Training Report.

The University oral examination will be based oa trm work.



Semester-VIII ( BE Part-II)

Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering)

ME421 Industrial Engineering

Teaching Scheme Examination Scheme
Lectures — 3 Hours/week 3 Credits ESE- 70 Marks
Practical — 2 Hour/week, 1 Credit ISE 30 Marks

ICA- 25 Marks

Course Introduction:

Industrial Engineering is concerned with the designprovement and installation of
integrated system of people, material, informatiequipment and energy. Its draws upon
specialized knowledge and skill in the mathematiglaysical and social science together with
the principles and methods of engineering analysisdesign, to specify, predict and evaluate
the results to be obtained from such systems.

This course includes, Introduction of basic conseyt|IE and its applications to improve
productivity for manufacturing and service seciow. understand concept of method study,
work measurement, Job evaluation and merit ratomgnproving overall productivity. To
acquire knowledge about plant layout, facility lbea, safety and ergonomic consideration
for improving productivity.

Course Prerequisite:

1. Knowledge of various manufacturing process.
2. Knowledge of industrial working environment throughustrial training and Industrial visits.
3. Knowledge of Machine drawing, Machine Design.

Course Objectives:During this course, student is expected to

1. To acquire knowledge of work study and techrsgfioe improving overall productivity and
Performance.

Course OutcomesAt the end of this course, student will be able to
1. Analyze & measure productivity.
2. Perform method study and work measurement etc.

3. Develop improved method of working/process for nfaaturing /service sector.




Section |

Unit 1- Introduction to Industrial Engineering No of lectures — 4

Prerequisite: Knowledge of manufacturing process, Industrial ¥isindustrial Training

Objectives:
1. To acquire knowledge about IE and its basic eptscof IE for improving productivity

Outcomes:
After completing this unit, student will be able to

1. To impart knowledge of basic concepts of IE
2. To analyze factors affecting productivity, and edmition of F W Taylor and Gilberth.

Unit Content:

Definitions and meaning of I.E., contribution byAE. Taylor, Gilbreth, objectives of I.E.
Productivity - Factors affecting productivity andys to improve productivity.

Work Study — Definitions, objectives, Importancenairk study procedure, Relation of
work study with — work Simplification, Human Relai

Content Delivery Methods:

Chalk and Talk

Unit 2— Method Study No of lectures — 6

Prerequisite: Basic concepts of |.E.

Objectives:

1. To acquire knowledge of Method Study tools and iégplres for improving productivity.

2. To understand Critical examination and selectict lamplementation method.

Outcomes:

After completing this unit, student will be able to

1. Perform method study using different Charts andrdians, Critical examination techniques.

2. Develop improved method of working/process for nfaoturing /service sector.

Unit Content:

Definition, objective, Scope of method study, Basioccedure symbols and recording of
fact.s, Charting conventions, Charts — Operatiatgss chart, Flow process chart,
Multiple activity chart, Two handed process chBiggrams — Flow and string diagram,
travel chart Templets and models, Micro motion gtucherbligs simo chart, Critical
examination and selection, Implementation method.



Content Delivery Methods:

Chalk and Talk

Unit 3— Ergonomics ancIndustrial Safety No of lectures —6

Prerequisite: Knowledge of Machine Design, Awareness about irrchigafety.

Objectives:
1. To acquire knowledge about ergonomics and im@lisafety for improving productivity

Outcomes:
After completing this unit, student will be able to

1. To perform ergonomic consideration for display, tcolnand material handling equipement etc
2. To analyse safety factors at workpalce and prewerdf accident.

Unit Content:

Definition, Man Machine system, Types of displagpéds of control, manual material handling,
Anthropometry, Design of work place and working @ibions, ILO Norms. Definition of accident,
Cause of accident, Prevention of accident, safetyasures factor acts, minimum wages act,
Employers state Insurance act.

Content Delivery Methods:
Chalk and Talk



Section Il

Unit 4—- Work Measurement: No of lectures — 06

Prerequisite:- Basic concepts of IE, Method Study & Awareness abwlustrial work
environment

Objectives:
. To acquire knowledge of work measurement toolstaodniques for improving productivity.

Outcomes:
After completing this unit, student will be able to

1. To acquire knowledge of work measurement toolstaodniques for improving productivity.
2. Perform work measurement by applying various tepies for enhancing productivity

Unit Content:

Definition, objective and techniques of work measoent, time study, stop watch method,
performance rating, allowance, relaxation interfieeecontingency, policy, calculation of standard
time, work sampling its need and procedure, pregeted motion time study(PMTS).

Content Delivery Methods:
Chalk and Talk

Unit 5- Facility Locations and Plant Layout No of lecture —06

Prerequisite: Knowledge of manufacturing processes, Awarenessgtabdustrial work
environment

Objectives:

1. To understand concepts Facility location anaiHkyout, and material handling equipment to
improve overall productivity.

Outcomes:

After completing this unit, student will be able to

1. Analyze & identify plant location and material héind equipment.
2. Perform selection of plant layout and material hagoequipment.

Unit Content:-

a) Factors affecting site selection:

- Intangible factors for facility location, tangiblctor for facility location, advantages and
disadvantages of facility location in urban andatareas.

b) Plant Layout:

- Characterization of an efficient layout objectivasplant layout, principles of plant layout,
procedure in planning layout, types of plant, layewduct/line layout, process/functional layout,
fixed position/static layout, cellular/Group Techwgy layout, selection of material handling
equipment .

Content Delivery Methods:
Chalk and Talk



Unit 6- Job Evolutions ancMerit Rating No of lectures — 06

Prerequisite: Basic concepts of IE, Method Study , Awareness tiboustrial work environment
& Knowledge of scientific management

Objectives:
1. To acquire knowledge about job evaluation andtmating for improving productivity.

Outcomes:
After completing this unit, student will be able to

1. To understand the concept and procedure of Jolbiai@h and Merit rating.

2. To analyze and select Job description, specifinatieethods of evaluation to improve
productivity.

3. To analyses and perform merit rating methods taavg productivity.

Unit Content:
Job evolution: objectives, advantages and proceghlyenalysis, job description, job
specification, methods of evolution. Merit ratirf@bjectives And Method of Merit rating.

Content Delivery Methods:

Chalk and Talk

Term Work:
Any Six assignment based on productivity, time gfudethod study, layout.

Text Books:

Books Recommended:

1. Industrial engineering and Production managememiagand Telsang. (S. Chand)
2. Engineering management by A. K. Gupta (S. Chand)

3. Industrial Engineering and Management by O. P. Khan

4. Work Study by O. P. Khanna. (Dhanpat Rai and Sons)

Reference Books:

1) Introduction to work study by ILO. (Universal IBlication)




Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester-I|

ME422 Industrial and Quality Management

Teaching Scheme Examination Scheme
Lectures— 3 Hours/week 3 Credits ESE- 70 Marks
Practical — 2 Hour/week, 1 Credit ISE — 30 Marks

ISA- 25 Marks

Course Introduction:

This subject deals with introduction to general agament principles and to functions of the
management. The subject also includes the baswlkdge of different departments in an
industrial organization.

The second section of this subject is related sdigumanagement. The subject focuses on the
basic concepts related to modern approach towaralgy It includes information of quality
control tools and highlights the statistical cohtexhniques used for process control in
manufacturing industry.

Course Prerequisites:

1. Knowledge of industrial working environment througldustrial training and Industrial visits.
2. Knowledge of metrology and measurements.
3. Knowledge of Communication, Applied Statistic




Course Objectives:

1. To give the students an overview of the generattions of Management
applicable to industrial & other organizations

2. To give insight to the philosophy & techniquégjoality management applicable to
industry

Course OutcomesAt the end of this course, student will be able to

1. Describe and explain various management functions.
2. Enlist general principles of management and agmytin practice.

3. Describe concepts related to total quality managgme

4. Enumerate different statistical quality controll®and-apply them for quality
management.

Section’|

Unit 1- Introduction to Management, Planning: No of lectures — 05
Prerequisite:

1. Knowledge ofindustrial working environment throughdustrial training and
Industrial visits.
2. Aware about-Profession Ethics/Manners in Industry.

Objectives:

1. To acquire knowledge about basic concepts of managefunctions and system approach.

2. To-understand importance of planning, decision mgkbocial responsibility and ethics,
etc. in Management.

Outcomes:
After completing this unit, student will be able to

1. Use various planning and decision making technigquésdustrial environment.
2. Describe social responsibility and able to follavieal practices in industrial management



Unit Content:

Nature & purpose of Management. System approabhattagement, Functions of
Managers, Social responsibility & Ethics in Managin

Planning: Meaning, Types of plans, steps in plagnohanning process, decision making.
Content Delivery

Methods: Chalk and

Talk

Unit 2— Organising and Staffing No of lectures — 06

Prerequisite: Knowledge of basic functions of management.

Objectives:

1. To acquire knowledge about basic concepts relatedganizing and staffing.
2. To understand importance of organization structure

Outcomes:

After completing this unit, student will be able

1. Apply the principles of organizing..
2. Describe and apply staffing and performanceapal process.

Unit Content:

Organizing: Nature & purpose of organizing, Orgaftian structure, Span & levels,
Departmentation, Authority delegation, decentraiora

Staffing: Definition, Human resource managemenke@m®n, , Training
& development, Performance ajsaia

Content Delivery Methods: Chalk and Talk

Unit 3— Leading and Controlling No of lectures — 06

Prerequisite:
1. Knowledge of basic concepts of management.
2. Knowledge of Planning, Organizing and Staffing.



Objectives:

1. To acquire knowledge about human factors in managéand theories of motivation.
2. To understand importance communication and itsge®@ organization.

Outcomes:
After completing this unit, student will be able to

1. Explain role of human factors in management aniggint of theories of motivation.
2. Describe leadership styles, and communicationge®@ organization

Unit Content:

Leading: Human factors in managing, Motivation, dies, ‘Carrot & Stick’, Maslow’s
theory,

Leadership: Concept, styles, communication: ggecTypes- oral, written & nonverbal
communication.

Controlling: Process of controlling, control tectnes.
Content Delivery Methods:
Chalk and Talk

Unit 4—Introduction to Basic Departments in Industrial
Organization No of lectures —03

Prerequisite:
1. Knowledge of industrial working environment throughlustrial training and Industrial
Visits.

2. Knowledge of basic concepts of management.

Objectives:

1. To acquire knowledge of basic departments in Inthi€Drganization
Outcomes:
After completing this unit, student will be able to

1. Explain role, nature and functions of Basic &ments in Industrial Organization



Unit Content:

Production /Operations Management, Marketing Mameayg, Financial Management: Role,
Nature and Functions of each department.

Content Delivery Methods:
Chalk and Talk

Section Il

Unit 5— Introduction to Quality No of lectures — 03
Prerequisite: Basic knowledge of design and manufacturing prasess
Basic knowledge of costing

Objectives:
1. To understand concept of quality and elementgpiafity.
2. To understand concepts of quality of designaumality of conformance.
3. To get knowledge of costs related to quality
Outcomes:

After completing this unit, student will be able to
1. describe various elements of quality
2. analyze all costs associated with quality.

3. Distinguish between quality of design and gyaditconformance.

Unit Content:

Definition of Quality, Elements of qualityuglity specifications. Factors affecting quality of
design & quality of conformance, quality contraliadjty costs.

Content Delivery MethodsChalk and Talk



Unit 6— Total Quality Management . No of lecture— 07
Prerequisite: Basic knowledge of quality, differe

meaning of quality. Working of an industry, bt

mathematics.

Objectives:
1. To get the knowledge of different quality guausl their contributions such as
Involvement of employees, continuous improvemestamer satisfaction etc.
2. To get knowledge of different tools of qualityntrol

Outcomes:
After completing this unit, student will be able to
1. Describe contributions of different quality gurus
2. To explain role employee’s involvement, customdiséaction, continuous improvement etc, in

guality management.
3. Apply different tools of quality control for solvinthe problems in industry.

Unit Content:

Quality Gurus, Customer satisfaction, continuouscpss improvement, employee involvement,
supplier partnership, Tools of quality control: €k sheets, graphs, Pareto analysis, cause &
effect diagram, Scatter diagram, control charts.

Content Delivery Methods:

Black board, chalk, talk and power point preseatati



Unit 7-Statistical Process Control No. of lectures — 05

Prerequisite: Basic
knowledge of statistics,
tools and techniques.
Objectives:
1. To impart knowledge of statistical tools such astaa charts, sampling techniques
2. To get knowledge of statistical process control sathpling inspection in quality control

Outcomes:
After completing this unit, student will be able to

1. Use the statistical techniques of control charts arteptance sampling for statistical process
control and quality control in manufacturing proses

Unit Content:

Introduction to SPC, Control charts for variableributes, interpretation & applications of
X,R,P & C charts, Process capability. Acceptanceptimg, Sampling plans- types single &
double, Operating characteristic curve, Producen&sumer risks. (Numerical treatment)

Content Delivery Methods:
Black board, chalk, talk.

Unit 8— Introduction to Various Techniques and Tools No of lectures — 05
Prerequisite: Introductory knowledge of total quality
management

Objectives:

1. To acquaint the students to various.modern con@atgools being used in quality manage

Outcomes:
After completing this unit, student will be able to

1. Describe various recent concepts and tools beiad s quality management in industry.




Unit Content:

Introduction to Benchmarking, Quality Managemenst8gns, Environmental Management
System, Quality function deployment, Six Sigma, FMEotal Productive Maintenance,
Quality Engineering, etc.

Content Delivery Methods: Black board, chalk, talk.

Term Work:
Minimum 8 assignments based on each topic out aftwh case studies related to

industry / Establishments.
Assignment should include seminar, visit reportysy, analysis & numerical problems, etc.

Text Books:
1. Essentials of Management — Koontz Weihrich By TMH
2. Principles of Management & Administration — D. CemBose. PHI
3. Statistical Quality Control — M. Mahajan By DhanRat & Co.
4. Total Quality Management — Besterfield & Others PHI

Reference Books:
1) Principles of Management — Tripathy, Reddy by TMH



Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester-I|

ME423 (A) Professional Elective VI
Non-Conventional Machining

Teaching Scheme Examination Scheme
Lectures—3 Hours/week 3 Credits ESEZ0 Marks
Practical —2 Hour/week, 1 Credit ISE 30 Marks

ICA-25 Marks

OE-25 Marks

Course Introduction:

There is a need for machine tools and processehwhn accurately and easily machine the most
difficult-to-machine materials and workpieces witkricate and accurate shapes. In order to meet
these challenges, a number of newer material rehpogaesses have now been developed to the
level of commercial utilization. These newer methade also called unconventional in the sense
that conventional tools are not employed for met#ting. This course aims at bringing the
students up-to-date with the latest technologiealetbpments and research trends in the field of
unconventional / nontraditional / modern machingmgcesses. It includes study of various non-
conventional machining processes like....

Course Prerequisite:

Student shall have knowledge of different machirpngcesses such as turning, milling, drilling,
grinding, etc. A sound background of different ggyesources like thermal, electrical, mechanical,
chemical, etc. is essential for successful congoedi this course.

CourseObijectives:During this course, student is expected to

1. Study the various non-traditional machining proesss
2. Predict the application of these machining methodsrious fields
3. Use of advance coating technology in various fields

CourseOutcomes:At the end of this course, student will be able to

1. Elaborate the different non-conventional machirpngcess for suitable materials
2. Select suitable machining process for suitable rizdse
3. Summarizes the merits and demerits of the nontioadil manufacturing process



Section |

Unit 1-Overview of Non-conventional Processedlo of lectures — 03

Prerequisite: Knowledge of Manufacturing Processes and Machir@sTand Processes

Objectives:
. To understand different non-conventional processes
. To study need and classification of non-conventipnacesses

Outcomes:

After completing this unit, student will be able to
. Explain different non-conventional processes

. Classify the various non-conventional processes

Unit Content:
Non-conventional machining Process: Need, clasgiio, Comparison with conventional
machining processes, Brief overview of all techegju

Content Delivery Methods:

Board, Chalk and talk, PowerPoint presentation
Unit 2-Mechanical Energy Based Processes No of lectures — 09

Prerequisite: Knowledge of Machining processes and Mechanicalggngources

Objectives:

. To understand the non-conventional processes lmsetchanical energy

. To study working principle, process parametersAiarasive Jet Machining, Water Jet Machining,
Ultrasonic Machining

Outcomes:

After completing this unit, student will be able to

. Outline the non-conventional processes based ohanezal energy source

. Elaborate thébrasive Jet Machining, Water Jet Machining anddsibnic Machiningrocesses

Unit Content:

Abrasive Jet Machining — Water Jet Machining- AbrasWater Jet machining- Ultrasonic
Machining. (AJM, WJIM, AWJM and USM): Working Priiptes, equipment used, Process
parameters, MRR-Variation in techniques used, Agagilbns.

Content Delivery Methods:
Board, Chalk and talk, PowerPoint presentationj#ations/Videos



Unit 3—Electrical Energy Based Processes No of lectures — 08
Prerequisite: Knowledge of Machining processes and Electricatgyneources

Objectives:

. To understand the non-conventional processes lmasetictrical energy

. To study working principle, process parametersapplications of Electric Discharge Machining
(EDM) and Wire cut EDM

Outcomes:

After completing this unit, student will be able to

. Explain the non-conventional processes based atriekd energy source

. Elaborate the Electric Discharge Machining (EDMJl &Mire cut EDM processes

Unit Content:
Electric Discharge Machining (EDM) and Wire cut EDWbrking Principles, equipment, Process
Parameters, MRR, electrode /Tool, Tool Wear, Dieileélushing, Applications

Content Delivery Methods:
Board, Chalk and talk, PowerPoint presentationj#ations/Videos

Section Il

Unit 4—Chemical and Electro-Chemical Energy Based Processe No of lectures — 08

Prerequisite: Knowledge of Machining processes and chemical gseingmical reactions

Objectives:

. To understand the non-conventional processes lmsedemical energy

. To study working principle, process parametersappications of Chemical machining, Electro-
Chemical machining, and Photochemical Machining

Outcomes:

After completing this unit, student will be able to

. Outline the non-conventional processes based amichkand electro-chemical energy source

. Elaborate the Chemical machining, Electro-Chenmmeathining, and Photochemical Machining
processes

Unit Content:

Chemical machining, Electro-Chemical machining cEle-chemical Grinding and Photochemical
Machining (CHM, ECM, ECG and PCM): Principles, gmuent, Etchants, maskant-techniques
of applying maskants,Process Parameters, MRR, éqimins.

Content Delivery Methods:
Board, Chalk and talk, PowerPoint presentationj#ations/Videos



Unit 5-Thermal Energy Based Processes No of lectures — 08
Prerequisite: Knowledge of Machining processes and thermal energy

Objectives:

. To understand the non-conventional processes lmsttermal energy

. To study working principle, process parameters apglications of Laser Beam machining
(LBM), plasma Arc machining (PAM) and Electron Be&achining (EBM)

Outcomes:

After completing this unit, student will be able to

. Explain the non-conventional processes based em#ienergy sources

. Elaborate the Laser Beam machining (LBM), plasma machining (PAM) and Electron Beam
Machining (EBM)

Unit Content:

Laser Beam machining (LBM), Plasma Arc machiningNB,lon Beam Machining (IBM) and
Electron Beam Machining (EBM): Principles, Equiprhemypes, Beam control techniques,
Parameters, MRR, Applications.

Content Delivery Methods:
Board, Chalk and talk, PowerPoint presentationj#ations/Videos

Unit 6—Introduction to Coating Technology No of lectures — 04

Prerequisite: Knowledge of Machining processes and about coating

Objectives:
. To understand the principle of coating technology
. To study physical and chemical deposition and appbns of coating

Outcomes:

After completing this unit, student will be able to

. Explain the working principle of coating technology

. Elaborate the coating methods like Metal SprayMetallic coating, Plasma flame spraying
Unit Content:

Principle of Coating Technology: Mechanism, Chemégad Physical vapour deposition, Application,
Metal Spraying, Metallic coating, Plasma flame gprag

Content Delivery Methods:

Board, Chalk and talk, PowerPoint presentationy#ations/Videos

Term Work:

Total Eight Assignments:

1) Minimum Six Assignments based on above six ®pic

2) Two Case studies for effect of parameters on MIRRon-conventional machining processes
(Refer Journal paper from Reputed JournaldeRaely SCIE)




e Text Books:

Advanced Machining Processes,V.K. Jain, Allied lidrs, 2009.
Non-Conventional Machining, P. K. Mishra, Narosdkuation

Manufacturing Science, A. Ghosh, A. K. Mallick, E¥gest Publication

Modern Machines Process, P. C. Pandey, H. S. Staéa McGraw Hill Publication
Nontraditional Manufacturing Processes, Gary F.BerteTaylor & Francis, 1987.
Advanced Methods of Machining, J.A. McGeough, Sypem 1988.

Advanced Machining Processes: Nontraditional andridyMachining Processes,
Hassan El-Hofy, McGraw-Hill Prof Med/Tech, 2005.

8. Introduction to Micromachining,V.K. Jain,Alpha Soee International Limited, 2010

Nogag,rODdE

« Reference Books:
1. Manufacturing Processes and Systems, P. F. Ostdaldiinoz, John Wiley Sons.
2. Materials and Processes in Manufacturing, E. P.dpef®, J. T. Black, R. A. Kohser, B.
E. Klamecki, Wiley Publication
Advanced Machining Processes, H El-Hofy, McGraw Riblication
Introduction to Manufacturing Processes, J. SchGraw-Hill
5. Micromachining Using Electrochemical Discharge Riteanon, R. Wuthrich, William
Andrew

W
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B.E. (Mechanical Engineering) Semester- |
ME423 (B) Professional Elective -VI
Mechatronics (MTRN)

Teaching Scheme Examination Scheme
Lectures—3 Hours/week (3 Credits) ESEZ0 Marks
Practical —2 Hour/week/batch (1 Credit) ISE -30 Marks

ICA -25 Marks

OE -25 Marks

Course Introduction

The course is an introductory course aimed to desigmechatronic systems, which require
integration of the mechanical, electrical, elecitaand computing engineering disciplines within
a unified framework. Contents covered in this ceurglude mechatronic systems, sensors and
actuators, signal conditioning, machine learnirgipibeques (genetic algorithms, neural networks,
fuzzy logic and reinforcement learning), microcofigrs, PLC and interfaces.

The course is lab-centered and students will ldarnworking with real hardware such as
8085/8051 boards, Arduino and Raspberry Pi BoandsRLCs. Topics covered in the course
include: assembly language programming, interfacihgoftware with hardware; digital logic,
measurement and sensing, ladder programming. Enefeve specific labs on the topics of: sensor
interfacing, DC motor control, stepper motor cohtservo-motor control, and control using PLCs.

Course Prerequisites

Fundamentals of machines and mechanisms, matrigbag fundamental of electrical and
electronics, C/C++ programming, Matlab/Scilab/Oetavogramming, preferably Free Elective —
Industrial Robotics.

Course Objectives:During this course, student is expected to
5. Understand what makes up a mechatronic system.
6. Understand microprocessor/microcontroller architectind assembly programming.
7. Understand the construction, programming and agipdios of PLCs.
8. Acquaint with the developments in mechatronics eigiig related to the field of Al.
Course OutcomesAt the end of this course, student will be able to
6. Recall applications of sensors and actuators irhategnic systems.
7. Program 8085 and 8051 in assembly language (and+;/@ython) to demonstrate
interfacing with sensors and actuators.
8. Program PLCs using ladder logic (both on simulaémod actual hardware).
9. Build and program a mechatronic system which wittept data from input and sensors
and control an output/actuator using any micropmsog microcontroller board (Arduino
or Raspberry Pi can also be used)




Section |

Unit 1-Introduction to Mechatronics No of lectures — 4Hrs.

Objectives
5. Understand fundamental concepts of mechatroniesst
6. Understand how mechatronic system have evolvedtbeeyears.

Outcomes

After completing this unit, student will be able to
5. Recall definition, scope and elements of mechatrepstems.
6. Explain the working of mechatronic systems sucBREs, ABS etc.
7. Draw a conceptual block diagram of mechatronicesyist

Unit Content

Basic Definition, Key elements of Mechatronics, tdigcal Perspective, Examples of
Mechatronics Systems: Car Engine Management, Autor@amera, White goods and domestic
appliances, various systems in a modern autom@hBs, TCS, DAS), Modern HVACs, CNC
machines and factory automation

Content Delivery MethodsChalk and talk, PPTs,
Unit 2—Microprocessors and Microcontrollers No of lectures — 6 Hrs.
Prerequisite: Basic electrical and electronics, basic programming

Objectives
5. Understand the architecture of microprocessorsaocbcontrollers.
6. Understand how to program microprocessors/micrgotdat using assembly and higher
level programming languages.

Outcomes

After completing this unit, the student will be ald
5. Program 8085 and 8051 microcontrollers in assefaiplguage.
6. Interface & program 8051 in C/C++ or any other laage.

Unit Content

Introduction to 8085 microprocessor, 8085 architexst microcontrollers, the 8051
microcontroller, architecture, introduction to Amda and Raspberry Pl development boards,
interfacing sensors and actuators with 8051 miartrodler, realtime instrumentation.

Content Delivery MethodsChalk and talk, PPTs. Demonstration using simulanod actual
hardware.



Unit 3—Sensors and Actuators No of lectures — 6Hrs.
Prerequisite: Basic electrical and electronics, fundamentals edsarement systems,

Objectives
5. Understand classification, basic operation andiegipbns of sensors and actuators.
6. Understand modern trends in sensor and actuat@mdes

Outcomes
After completing this unit, student will be able to
5. Select appropriate sensor and actuator for a gapgfication.
6. Explain the basic principle of operation of senswrd actuators.

Unit Content

Sensors:Classification, Principle of Operation & Characs#ids, Linear and rotational sensors,
acceleration sensors, Force sensors, Torque SerSlos Sensors, Temperature Sensors,
Distance Sensors, Optical Sensors, Ultrasonic $enseelection criteria. Applications: Sensors
for Condition Monitoring, Micro sensors.

Actuators: Classification of Actuators, DC Motors, AC MotorStepper Motors, Switches,
Solenoids, Piezoelectric Actuators, Micro motors.

Content Delivery MethodsChalk and talk,demonstration using Matlab/Scilaltée
Unit 4— Interfacing No of lectures — 4 Hrs.

Prerequisite: Fundamentals of microprocessors, microcontrolleasjc electrical and electronic
engineering

Objectives
5. Understand fundamentals of interfacing and sigoatdioning.
6. Understand how to interface sensors and actuators.

Outcomes

After completing this unit, student will be able to
5. Interface sensors and actuators with microcontslle
6. ldentify signal conditioning requirements for irfeing.



Unit Content

Interfacing, source and sink currents, pull up pall down configuration, motor drivers, relays,
optocouplers, ADC/DAC, OPAMPs, Signal Conditionirgignal Processing, ComputerBased
Instrumentation, Data Recording and Logging, DAQs.

(Smple calculations on ADC, OPAMPS)

Content Delivery MethodsChalk and talk, PPTs, demonstration using soft@acehardware.
Section I

Unit 5—Control using PLCs No of lectures — 6 Hrs.

Prerequisite: Fundamentals of electronics, microprocessors acdogontrollers, Boolean logic

Objectives
7. Understand how a PLC differs from an embedded obeir
8. Understand how to program a PLC using ladder logic.
9. Acquaint with the PLC and automation market scenespecially regards to applications.

Outcomes
After completing this unit, student will be able to
7. Use OpenPLC (or equivalent free or proprietaryvgaie) for ladder programming.
8. Demonstrate simple control tasks on actual PLCs.
9. Compare PLC specifications and make conclusionstaheir capabilities and applications.

Unit Content

PLC architecture, I/O Processing, Ladder Diagramigrnal Relays, Jump and Call, Timers,
Counters, Shift Registers and Data Handling, Pragréor temperature control, sequencing etc.,
PLC Vs. PC based systems, top manufacturers.

Content Delivery MethodsChalk and talk, PPTs,demonstration using software.
Unit 6 —Networking and Communications No of lectures — 4 Hrs.

Objectives
5. Understand fundamentals of networking and data conncation.
6. Acquaint with terminology related totransmissioargtards and communication protocols.

Outcomes
After completing this unit, student will be able to
5. Define transmission and communication protocols staddards.
6. Explain scope and application of networking modeld protocols and systems.



Unit Content

Terminology: Serial and Parallel communications, d&nd baud rate, protocols, data flow,
handshaking, signal transmission

TIA/EIA Serial Standards (RS 232, RS422, RS485EHE488 General Purpose Interface bus.
Computer Networks, OSI model, LAN, WAN, MAN, CAN $uPROFI bus and SCADA.

Content Delivery Methods:Chalk and talk, PPT, videos, expert lecture.
Unit 7-Artificial Intelligence and Mechatronics No of lectures — 4 Hrs.

Objectives
* Understandwhat is meant by Atrtificial Intelligence.
» Understand what is Fuzzy Logic, ANNs and Gas aed #pplications.

Outcomes
After completing this unit, student will be able to
5. Explain in brief Fuzzy Logic, ANNs and Genetic Atfghms.
6. Execute sample Fuzzy Logic and ANN programs in Matnd interpret the results.

Unit Content
Fundamentals of Al, Fuzzy logic, Fuzzy ProcesszFuxpplications, Neural Networks and its
applications, Genetic Algorithms and their applas.

Content Delivery MethodsChalk and talk, PPTs, demonstration using softwexpert lecture.

Unit 8-Mechatronics Applications in Industry No of lectures — 4 Hrs.
Prerequisites: Previous units

Objectives
3. Understand mechatronics applications in industry
4. Acquaint with terminology related to automation dmgh technology.

Outcomes
After completing this unit, student will be able to
5. Explain terms such as automation, Industry 4.0,.10T
6. Explain the application of mechatronics in indusing high technology.

Unit Content
MEMS based applications, Industrial Automation, mae diagnostics, IOT and mechatronic
systems, Industry 4.0.

Content Delivery Methods: Chalk and talk, PPTs, videos, field visits.




1)
2)
3)
4)
5)
6)

7)
8)
9)

Term Work

Survey assignment on mechatronic products.

Theory assignment on sensors, actuators.

One practical assignment on interfacing sensois mitrocontrollers.

One practical assignment on dc motor control usirggocontrollers.

One practical assignment of stepper motor conswigumicrocontrollers.

One practical assignment which includes building akmMechatronics systems
whichmicroprocessor/microcontroller receives infpaim sensors and controls actuators.
One practical assignment on interfacing sensorsaahdators with PLC.

One theory assignment on communication systems.

One MatLab/Scilab assignment on Al.

10)One theory assignment on Mechatronics applications.

Text Books

11)W. Bolton, Mechatronics, Pearson Publishing

12)Shetty & Kolk, Mechatronics System Design,Cengagarhing.

13)Mazidi, 8051 Microcontroller, Prentice Hall.

14)Gaonkar Ramesh, The 8085 microprocessor, Penramétitonal Publishing

6)
7)
8)
9)

Reference Books

Bishop et.al, Handbook of Mechatronics, CRC Press.
Fitzgerald, & Kingsley, Electric Machinery, McGrauill.
Banzi, Getting Started with Arduino, McGraw Hill.

W. Bolton, Programmable Logic Controllers, PearsdiiBhing.

10)Petruzella Frank, Programmable Logic Controllers@vaw Hill.
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ME423 (C) Professional Elective VI
Computational Fluid Dynamics

Teaching Scheme Examination Scheme
Lectures—3 Hours/week 3 Credits ESEZ0 Marks
Practical —2 Hour/week, 1 Credit ISE 30 Marks
ICA-25 Marks
OE-25 Marks

Course Introduction:

Computational Fluid Dynamics (CFD) is the simulatiof fluids engineering systems using
modeling (mathematical physical problem formulafi@md numerical methods (discretization
methods, solvers, numerical parameters, and gneérgéons, etc.). To solve fluid problem, we
should know the physical properties of fluid by ngsiFluid Mechanics. Then we can use
mathematical equations to describe these physiogkepties. This is Navier-Stokes Equation and
it is the governing equation of CFD. As the Navitokes Equation is analytical, human can
understand it and solve them on a piece of pap#rf Be want to solve this equation by computer,
we have to translate it to the discretized forme franslators are numerical discretization methods,
such as Finite Difference, Finite Element, Finitgllune methods. Consequently, we also need to
divide our whole problem domain into many smalltpdrecause our discretization is based on
them. Then, we can write programs to solve theme tjpical languages are Fortran and C.
Normally the programs are run on workstations grescomputers. At the end, we can get our
simulation results. We can compare and analyzeithalation results with experiments and the
real problem. If the results are not sufficienstive the problem, we have to repeat the process
until find satisfied solution. This is the proces<CFD.

Course objectives:

 To learn computational solution techniques for masi types of partial differential
equations

* To model fluid / heat transfer problems and applydamental conservation principles.

» Todiscretize the governing differential equatiang domain by Finite Difference Method.

» To solve basic convection and diffusion equatioms @anderstands the role in fluid flow
and heat transfer.

» To prepare the students for career in industryAi @hrough use of software tools.

» To prepare the students for research leading teehigtudies.



Course Outcomes:
After completion of the course the students willdiée to:-
1. Analyze and model fluid flow and heat transfer peotos.
2. Generate high quality grids and interpret the airmess of numerical results with
physics.
Use a CFD tool effectively for practical problenmlaesearch.
4. Conceptualize the programming skills.

w

Section-I

Unit 1: Introduction to CFD No. of Lects: 06

* Prerequisite:
Fluid Mechanics, Heat transfer, Numerical meth&dsgramming Languages.
* Objectives:
1. To understand mathematical characteristics ofglatifferential equations.
2. To understand basic properties of computationahots — accuracy, stability, consistency
3. To learn computational solution techniques for timigration of ordinary differential
equations
» Outcomes: After completing this unit, students wi be able to-
1. Implement mathematical characteristics of partifiécential equations.
2. To solve Euler and Navier-Stokes equations
* Unit content:
CFD - a research and design tool, CFD as third nisioe of engineering supplementing
theory and experiment, Steps in CFD solution propedstrengths and weakness of CFD,
Flow modelling using control volume - finite andfimtesimal control volumes, Basic
governing equations in integral and differentiahfis — conservation of mass, momentum
and energy (No derivations), Physical interpretatad governing equations, Navier-
Stoke‘s model and Euler's model of equations.

» Content Delivering Methods: Board, Chalk & talk, Computational facility, Pow&oint
Presentation, Animations.

Unit 2: Basic Discretization Techniques No. of Lectures: 07

* Prerequisite:
Fluid Mechanics, Heat transfer, Muical methods, Programming Languages.
* Objectives:
1. To understand various method grid generation.
2. To discretize the domain and governing equations.
3. To use first order and second order equation8riite difference approximation



» Outcomes: After completing this unit, students wl be able to-
1. Apply various methods of grid generation.
2. Apply first order and second order equations iiotd difference approximation.

* Unit content:
Introduction to grid generation, Need to discretize domain and governing equations,
Finite difference approximation using Taylor serits first order (Forward Difference
Approximation, Backward Difference Approximationei@ral difference Approximation)
and second order,explicit and Implicit approachpgliad to 1D transient conduction
equation, Couette flow equation.

» Content Delivering Methods: Board, Chalk & talk, Computational facility, Pow&oint
Presentation, Animations.

Unit 3: Two Dimensional heat conduction No. of Lectures: 07
* Prerequisite:
Fluid Mechanics, Heat transfer, Numerical meth&dsgramming Languages.

* Objectives:

1. To understand Explicit and Alternating Directiongincit method (ADI Method)
of solution.

2. To solve two dimensional steady and unsteady heatluction equation with
Dirichlet, Neumann, robbins and mixed boundary d¢ma To select appropriate
simulation or analysis software

» Qutcomes: After completing this unit, students Wi be able to-
1. Implement Explicit and Alternating Direction Impliaonethod (ADI Method) of
solution.
2. Carry out analysis of two dimensional steady amdteady heat conduction
problems

* Unit content:

Solution of two dimensional steady and unsteadyt lmeaduction equation with Dirichlet,
Neumann, robbins and mixed boundary condition #tgwi by Explicit and Alternating Direction
Implicit method (ADI Method), Approach for irreguleboundary for 2D heat conduction
problems.

» Content Delivering Methods: Board, Chalk & talk, Computational facility, Pow&oint
Presentation, Animations.



Unit 4: Application of Numerical Methods to Convecton — Diffusion System ( No of
Lect.07)

* Prerequisite:
Fluid Mechanics, Heat transfer, Numerical meth&dsgramming Languages.

* Objectives:
1. To understand the concept and physical interpogtati Convection —Diffusion
2. To study and understand the concept of Centragmiffice approach used for CFD
analysis

» OQutcomes: After completing this unit, studentwill be able to-
1. Carry out CFD analysis of 1 D transient convectitifusion system
2. Implement concept of Central difference approadduder CFD analysis

* Unit content:

Concept and physical interpretation of Convecti@iffusion: 1D and 2D steady Convection
Diffusion system — Central difference approach, I&edlumber, stability criteria, upwind
difference approach, 1 D transient convection-giffn system.

» Content Delivering Methods: Board, Chalk & talk, Computational facility, Pow&oint
Presentation, Animations.

Unit5: Incompressible Fluid Flow No. of Lectures: 06

* Prerequisite:
Fluid Mechanics, Heat transfer, Numerical meth&tsgramming Languages.

* Objectives:
1. To solve Navier-Stoke‘'s equation for incompressilflen using SIMPLE
algorithms .
2. To demonstrate flow through pipe using CFD tool.

» Qutcomes: After completing this unit, students Wi be able to-
1. Implement SIMPLE algorithms to solve Navier-Stoketgiation for incompressible
flow.
2. Impement concept of finite Volume Method

* Unit content:
Solution of Navier-Stoke‘s equation for incompréssiflow using SIMPLE algorithms and its
variation (SIMPLER), Application to flow throughpge, Introduction to finite volume method.



» Content Delivering Methods: Board, Chalk & talk, Computational facility, Pow&woint
Presentation, Animations.

Unit 6: CFD as Practical Approach No. of Lectures:07

* Prerequisite:
Fluid Mechanics, Heat transfer, Numerical meth&tsgramming Languages.

* Objectives:
1. To create model in CFD tool.
2. To apply material, boundary conditions and meshing.
3. To interpret CFD results.
» Outcomes: After completing this unit, students wil be able to-
1. Apply CFD tool to solve fluid flow related problems

* Unit content: Introduction to any CFD tool, steps in pre-procegsgeometry creation, mesh
generation, selection of physics and material ptogse specifying boundary condition, Physical
Boundary condition Introduction to turbulence madeReynolds Averaged Navier-Stokes
equations (RANS), k-etc. Simple problems like flow inside a 2-D squigdtedriven cavity flow
through the nozzle.

» Content Delivering Methods: Board, Chalk & talk, Computational facility, Pow&oint
Presentation, Animations.

List of Experiments

1. Program on 1D transient heat conduction

Program on 2D Transient Conduction equation / 2DBv@otion-Diffusion Equation

3. Numerical simulation and analysis of boundary layesr a flat plate are using
any CFD software or computer programming.

4. Numerical simulation and analysis of flow througpipe.

5. Numerical simulation and analysis of 2D squarelhigen cavity using any CFD
software. Effect of Reynolds number on the vorjigiatterns.

6. CFD Analysis of external flow: Circular Cylinder gerofoll

7. CFD analysis of heat transfer in pin fin.

no

Text books and Reference Books:
1. John D Anderson: Computational Fluid Dynamicée TBasics with Applications,
McGraw-Hill
2. J. Tu, G.-H. Yeoh and C. Liu: Computational Blidynamics: A practical approach,
Elsevier.
3. A. W. Date: Introduction to Computational Flu/namics, Cambridge University
Press, India



4. P. S. Ghoshdastidar: Computer Simulation of dFlilow and heat transfer, Tata
McGraw-Hill.

5. Bates, Computational Fluid Dynamics, Wiley India

6. C. Hirsch: Numerical Simulation of internal agxternal flows Vol. 1, John Wiley

7. Tannehill, Anderson, and Pletcher: Computatidilald Mechanics and Heat transfer,
CRC Press.

8. J. H. Ferziger and M. Peric: Computational Mdthéor Fluid Dynamics, 3rd Edition,

Springer

9. Zikanov, Essential Computational Fluid Dynamiasley India

10. Batchelor, An Introduction to fluid Dymanicsa@bridge Uni. Press, india



Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester-
ME423 (D) Professional Elective VI
Procesgibeering (Professional Elective-VI)

Teaching Scheme Examination Scheme
Lectures —03Hours/week 3 Credits ESE80 Marks
Practical =02 Hour/week, 1Credit ISE 30Marks

ICA-25 Marks

OE- 25 Marks

Course Introduction:

Selection of correct operation, process, machowstand other equipment etc. and also correct
selection & design leads to compact & less costystem.

Process planning, design & development, for ammytn process of a given job type component
in a given situation.

Process planning, design & development, for annmoth process of a given batch type
component in a given situation.

Process planning, design & development, for annmoth process of a given mass type
component in a given situation.

Comparison of the processes on the basis of paeasréte cost and processing time

Course Prerequisite:Knowledge of engineering and machine drawing, mactufing process,
Machine tools, tool engineering and metrology

Course Objectives:During this course, student is expected

Objectives

1. To familiarize with the significance of processgyineering with its relevance to manufacturing
operations.

2. To prepare a skills in preparing machining segaeand estimate manufacturing time.

3. To acquaint with the significance of part pamnid control of tolerance in design &
manufacturing.

4. To appraise with basics of process and operatexrming activities.

5. To prepare the student to design & develop dmojn process for a given component in

a given situation.

Course OutcomesAt the end of this course, student will be able to
Outcomes: Learner will be able to...
1. Determine machine sequences to cater to thefatating requirements.

2. Analyze part prints.

3. Prepare process picture, process routing/pretesss.

4. Prepare process plan for a given componenbfgrijatch and mass production
5. Prepare process plan for product within optintume and cost




Section |

Unit 1- Introduction No of lectures — 06
Prerequisite: Knowledge of Manufacturing processes

Objectives:

. To impart the knowledge of manufacturing system eatégories

. To impart the knowledge of product and processreseging departments

Outcomes:

After completing this unit, student will be able to

. Distinguish between different categories of manufiacg system
. Distinguish between product and process engineeiepartments

Unit Content:

a. Manufacturing system, Input & Output of manufisicty system, characteristics of
manufacturing system.

b. Categories of manufacturing system.

c. Manufacturing Engineering.

d. organization chart

e. Position of product & process Engineering Dapartt in organization.

f. Function of product & process Engineering.

Content Delivery Methods: Chalk and Talk

Unit 2— Process planning fundamentals No of lectures — 10.......
Prerequisite: Knowledge of Manufacturing processes and tool ezgging.

Objectives:
. To familiarize with process planning
. To acquaint with part print analysis

Outcomes:

After completing this unit, student will be able to
. Analyze process planning activities

. Demonstrate the part print analysis

Unit Content:

a. Aims & objectives, Design & manufacturing cycle

b. Causes of work-piece variations, variables influegevork-piece control,

c. Dimensional control and geometrical controltfog job

d.Process planning activities.

e.Documents released by product & process engirgedapartment.

f. Part print analysis & details of different stepgolved in part print analysis.
g. Route sheets, operation list, tooting list, diktutting parameters, process chart symbols.
h. Input & output of process planning, process pilag & production planning.
I. Process planning methods.

J. General guidelines for manual process planradyantage & limitations.



k. Basic process planning terminology- processrai & cut.
Content Delivery MethodsChalk and Talk

Unit 3 Drawing interpretation No of lectures — ...04....
Prerequisite: Knowledge of engineering, machine drawing and nhedypo

Objectives:
. To familiarize with the basic concepts of assembly
. To prepare and analyze tolerance for assembly

Outcomes:

After completing this unit, student will be able to

. Demonstrate the concepts in drawing the assembly
. Analyze the tolerance for part and assembly

Unit Content:

a. Introduction to limits, fits and tolerances

b. Interchangeability, standardization, selectisgeanbly.
c. Process tolerance, tolerance stacks- typesteffe

d. Methods to control the tolerance stack

Content Delivery Methods: Chalk and Talk

Section-Il

Unit 4— Feasibility study & selection of sequencef @peration No of lectures 06
Prerequisite: Knowledge of manufacturing processes, machinestatl tool engineering.

Objectives:
. To prepare the students study and analyze diffegpects of feasibility
. To prepare the students study and analyze the optiselection of methods and operations

Outcomes:

After completing this unit, student will be able to

. Demonstrate the concepts of feasibility study

Identify the equipment, machinery and tooling u®doroduct/process

Unit Content:

a. Technical, economical & managerial aspects.

b. Procedure to study feasibility.

c. Classification of operations.

d. Factors deciding the sequence, combining & elating the operation.
e. Factors affecting method selection.

f. Study of alternative methods.

Content Delivery Methods: Chalk and Talk.



Unit 5— Selection of equipments & Selection of toiig No of lectures — 06

Prerequisite: Knowledge of Machine tools

Objectives:

. To impart the knowledge of machine tools selection

. To impart the knowledge of cutting tool and paranstlection

Outcomes:

After completing this unit, student will be able to
lllustrate machine tools capabilities and types
lllustrate cutting tool parameters and capabilities

Unit Content:

a. Factors in equipments selection — Technical &afonal factors, economic & managements
consideration.

b. Various sources of information.

c. Selection criteria for GPM’S, SPM'’S for processi

d. Factors in tool selection, constraints in tadéstion, operating requirements for tool
selection.

e. Technical specification for standard cutting ®&g@auges required various machining
operations

Content Delivery Methods: Chalk and Talk+

Unit 6— Preparation of process sheet for machiningf components for job, batch & mass
production No of lectures — 08.

Prerequisite: Knowledge of manufacturing and machine taols

Objectives:
. To familiarize with process plan
. To familiarize with process picture.

OutcomesAfter completing this unit, student will be able to
. Develop process plan for different products
. Develop process picture for different products



Unit Content:

a. Drawing interpretation.

b. Classifying operations (Study of Basic Procesyasrations, Principal Processes and Auxiliary
Processes, identification of major, critical, gbyatig, re-qualifying and supporting operations),
product and process critical area

c. Process m/c selection & sequencing of procespe&ations.

d. Tooling selection, setting correct cutting pagtens, selecting proper work holding devices,
process pictures, symbols, process pictures faratipes.

e. Selection of proper Inspection method required.

f. Documenting process plan.

g. Costing the process plan.

h . Process bench marking.

Content Delivery MethodsChalk and Talk

Term Work:
* 1. Process plan for processing of component omgslis. (2 Exercises)
2. Process plan for processing of a component tuh limasis. (2 Exercises)
3. Process plan for processing of a component @s iasis. (2 Exercises)
* (These exercises shall include the componentsnagurocessing on at least
* 3 machines)
* Process sheet shall include -
* a. Sequence of operation including m/c selecteldjrpmethod, machining
» data for each set up, time estimate.
b. Specification of gauges & inspection equipments.
c. ISO or any commercial Specification of each.tool
4. Process pictures for various operations fovargcomponent. (2 exercises)
5. Industrial visit to study process planning ofmpmnent & its report.

Text Books:

1. A textbook of Production Engineering — P.C ShaafMillenium editor).

2. Process planning and cost estimation by Vijayaraath and Kesavan, New Age International
Publications

3.Standard Manual of ISO, QS, TS etc.

4. Manufacturing catalogues for cutting tools &gastion equipments

Reference Books:
1. Process planning : Peter Scallen (BH publication)
2. Process Engineering for manufacturing — EarpBndon




Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester-I|
ME423 (E) Professional Elective — VI
Power Plant and Energy Engineering

Teaching Scheme Examination Scheme
Lectures —3Hours/week, 3 Credits ESE+¥0 Marks
Practical — 2 Hour/week, 1Credit ISE 30Marks
ICA-25Marks
OR5 Marks

Course Introduction:

Availability of power is the one key area where tafshe Indian industry is facing problems. In

India, even today, short fall of power generati®about 30 percent. Fuel supply and distribution
is also an area where country is still developimgasth lines of supply. Since power and energy
is required by every sector of economy, the grawtinis sector is must if Indian economy grows
in any sector. Many of the job opportunity in pteras well as public sector are therefore waiting
for students in this field. Hence, this course rafits to provide them basic knowledge of the
technologies available at plant level and woula @squaint them with the latest technological
advances taking place in this sector.

Course Prerequisite:
Basic Mechanical Engineering, Engineering Physiisermal Power Engineering- Boilers,
thermal cycle, Thermodynamic devices

Course Objectives:During this course, student is expected to-

1. To study of Power Station performance evaluafi@ctonomic analysis.

2. To Study of various non-conventional energy sesii& principles of energy Conservation &
audit.

Course OutcomesAt the end of this course, student will be able to-

1. get basic knowledge for effective use of avddamergy sources by suitable planning of
power generation in thermal, hydro, gas & atomia@oplant.

2. create awareness and knowledge for economisaboalysis of electrical energy.



WwwhED

Section |
Unit 1— Introduction of Energy Sources No of lectures — 04

Prerequisite: Basic Mechanical Engineering

Objectives:

1. To explain various Energy Sources.

2. To describe the basic of renewable Energy Sources.
3. To explain common organizations of power sector.

Outcomes:
After completing this unit, student will be able to

1.Describe energy conversion in power plants.

2.ldentify elements and their functions of hydrepthermal, tidal, wave, ocean thermal and

nuclear power plants.

3.Describe role of various organizations of powester

Unit Content:

Forms & characteristics of renewable energy sour©eganization of Power Sector in India,
Impact of energy sources (coal, oil, natural gatars wind, biomass, hydro, geothermal, tidal,
wave, ocean thermal and nuclear) on environmeng &qrivate sector in energy management.

Content Delivery Methods:Board, Chalk and talk, Power point Presentation.
Unit 2— Loads on Power Plant No of lectures — 05

Prerequisite: Basic Mechanical Engineering

Objectives:
To explain various loads on power plant.
Significance of different load curves and load daston power plant.
To explain variable load on power plant.
Outcomes:
After completing this unit, student will be able to
1. explain load curves and load factors.
2. explain design, operation & working of powernila
3. solve various numerical on load calculations.
Unit Content:
Introduction, Different load curves and load fastoEffect of variable load on power plant,
design & operation, comparison of the various popants. (Numerical treatment)

Content Delivery Methods:Board, Chalk and talk, Power point Presentation



Unit 3— Peak Load & Base Load Power Plants No of lectures — 05

. Prerequisite: Basic mechanical Engineering

. Objectives:

1. To explain peak load & base load plant.

2. To study various requirement of peak load plant.
3. To study the Pumped storage plants.

. Outcomes:

After completing this unit, student will be able to
1. study & solve various numericals on base logueék load plant
2. study the load sharing between base load & fmeakpower stations.

. Unit Content:

Introduction & classification, Requirement of pdakd plant, Types, Pumped storage plants,
Compressed air storage plants, Load sharing betwasa load & peak load power stations.
(Numerical treatment)

. Content Delivery Methods:Board, Chalk and talk, Power point Presentation
Unit 4— Economic Analysis of Power Plants No of lectures — 06

Prerequisite: Engineering economics.

. Objectives:

1. To study & explain economics of power plant.
2. To explain cost of electric energy.

3. To study tariff & explain various methods ofitiar

. Outcomes:

After completing this unit, student will be able to
1.explain calculation of fixed & operating cost.
2.explain Methods of determining depreciation.
3.study selection of site for various Power station

. Unit Content:

Introduction, Cost of electric energy, Fixed andeming cost, Methods of determining
depreciation, Selection of site for Power statioeinal, hydro, nuclear), Selection of generation
equipment, Tariff methods. (Numerical treatment)

. Content Delivery Methods:Board, Chalk and talk, Power point Presentation



Section Il

Unit 5— Solar Energy No of lectures — 05
1. Prerequisite: Basic mechanical Engineering

2. Objectives:
1. To explain solar radiations to earth’s atmoseher
2. To study various solar radiation measuring insgam
3. To study & explain Liquid flat plate collector.

3. Outcomes:
After completing this unit, student will be able to
1. Explain various solar radiation measuring insient.
2. Discuss various types of concentrators.
3. Explain effect of various parameters on perfaoroesof power plant.

4. Unit Content:

a) Solar radiation outside the earth’s atmospl&rat the earth’s surface, Solar radiation
measurement — Pyranometer & Pyrheliometer, soldiatian geometry. LAT & SCT, Solar
concentrators-Method and classification, Typesooicentrators.

b) Liquid flat plate collector — General, Performananalysis, Effects of various parameters.
(Numerical treatment)

5. Content Delivery Methods:Board, Chalk and talk, Power point Presentation
Unit 6— Wind Energy No of lectures — 06

1. Prerequisite: Basic Mechanical Engineering

2. Objectives:
1.To study theClassification of WEC systems
2.To explain construction and working of HorizongaVertical axis machines.
3. To study & explain Application of wind energy.
3. Outcomes:
After completing this unit, student will be able to

1. Explain Basic components of ‘WECS'.
2. Explain construction and working blorizontal & Vertical axis machines
3. solve various numerical on wind energy.

4. Unit Content:
Introduction, Power of wind, Basic components ofE@GS’, Classification of WEC systems.,
Horizontal axis machines, Vertical axis machineslv@ntages & Disadvantages of WECS,
Application of wind energy. (Numerical treatment)

5. Content Delivery Methods:Board, Chalk and talk, Power point Presentation



Unit 7— Other Non- Conventional Energy Sources No of lectures — 05

. Prerequisite: Basic mechanical Engineering

. Objectives:

1. To study other non — conventional energy sources
2. To study & explain various types of wave machine
3. To explain types of Ocean thermal energy.

. Outcomes:

After completing this unit, student will be able to

1 Explaincomponents of tidal power plant and its types
2. Explain types of Ocean thermal energy.

3. Explain energy conversion devices.

. Unit Content:

Geothermal energy — Introduction, Types of geotlamesources, Methods of Harnessing. Tidal
energy components of tidal power plant, singlebagstem, Double basin system, Advantages
&Disadvantages of tidal energy. Ocean thermal gneréntroduction, open & closed systems.

Wave Energy — wave energy, energy conversion deviekgh pressure accumulator wave

machines, Dolphin type wave machine, Dam Atoll wanachine.

. Content Delivery Methods:Board, Chalk and talk, Power point Presentation

Unit 8— Energy Audit & Energy Conservation No of lectures — 05

. Prerequisite: Engineering Physics, Basic mechanical EngineeApglied Thermodynamics

Objectives:

1.To study & explain objective of energy audit S&eegy flow diagram.
2. To study energy audit instrument

3.To study energy conservation in various industries.

3.0utcomes:

After completing this unit, student will be able to

1. Explain duties & responsibilities of energy audsto
2. Explain energy conservation act 2001 & its featu
3. Explain energy conservation in various industrie



Unit Content:

Energy Audit - Definition & objective of Energy atidEnergy flow diagram, Energy Audit
Instruments; Duties and responsibilities of eneagglitors, Duties and responsibilities of energy
managers.

Energy Conservation- Introduction, energy condexaact 2001 & its feature, energy
conservation in industries — Chemical industry, @emindustry & Sugar industry. Energy
conservation in house hold & commercial sectors.

4. Content Delivery Methods:Board, Chalk and talk, Power point Presentation

Term Work:

Group - I: Any two Experiment from Expt. No. 1 to 5

1. Solar radiation & its measurement

2. Test on solar water heater

3. Efficiency measurement of standalone solar $&fem

4. Study of components of windmill

5. Identifying & measuring the parameters of as&V module in the field

Group - II: Minimum Six Assignments based on followng topics —

1. Study of solar collectors

2. Study of solar thermal applications- solar waieating, space heating, power

3. Study of solar pond / solar photovoltaic

4. Study of Biogas plants

5. Study of instruments of a power plant water tgufPH meter, Gas analysis, Measurement of
smoke & dust.

6. Study of various pollution control devices

7. Study of various Energy storage devices.

Group - Il

1. The report based on any Industrial Visit to veslgle energy appliances or power generation
transmission station.

Text Books:

1. Generation of electrical energy — B.R.Guptahar@ & co. Itd.

2. A course in Power Plant Engineering — Arora Dandwar ,Dhanpat Rai & co.
3. Solar Energy — S.P.Sukhatme, Tata McGraw hill co

4. Solar Energy — G.D.Rai, Khanna Publisher.

5. Energy Technology — S.Rao & Dr.B.B.Purulekarakha publishers.

6. Power Plant Engineering — P.K.Nag, Tata McGradwphblishing co.

7. Power Plant Engineering — R. K. Rajput

Reference Books:

1. Power Plant Technology — M. M. El Wakil.
2. Berau of Energy efficiency Manual
3. Non-conventional Energy Sources- G.D.Rai, Khapublisher.



Punyashlok Ahilyadevi Holkar Solapur University, Solapur B.E.

(Mechanical Engineering) Semester- Il
ME424 (A) Free Elective-ll
Software Engineering & Cyber Security

Teaching Scheme Examination Scheme
Lectures —3 Hours/week, 3 Credits ESE-+0 Marks
Practical —1 Hour/week, 1 Credit ISE -30 Marks
ISA-25 Marks
OE- 25 Marks

Course Introduction:

Software engineering is an engineering approachséftware development. We can
alternatively view it as a systematic collectionpaist experience. The experience is arranged in
the form of methodologies and guidelines. A smadgpam can be written without using software
engineering principles. But if one wants to devebbparge software product, then software
engineering principles are indispensable to achéeyeod quality software cost effectively. These
definitions can be elaborated with the help of égdng construction analogy.

Despite the threat of viruses and malware almosiesihe dawn of computing, awareness
of the security and sanctity of data with compustigstems didn’t gain traction until the explosive
growth of the internet, whereby the exposure ahsmy machines on the web provided a veritable
playground for hackers to test their skills — bimggdown websites, stealing data, or committing
fraud. It's something we now call cybercrime. Comm this is a multi-disciplinary affair that
spans hardware and software through to policy auple — all of it aimed at both preventing
cybercrime occurring in the first place, or minimg its impact when it does. This is the practice
of cyber security. There is no silver bullet, hoeevcyber security is a constantly evolving,
constantly active process just like the threagsnits to prevent.

Course Objectives:

The Course should enable the student

1. To be acquainted with the software Project dgwekent life cycle models.
2. To design and develop correct and robust so&wesducts.

3. To analyze business requirements pertainingftavare development.

4. To be acquainted with Cyber security norms.

Course Outcomes:

At the end of the course students will be able to

1. Select a proper software life cycle model fosige and development.

2. Prepare a prototype model

3. Focus on the fundamentals of developing a So&Wwaoject.

4. Get Software Requirement Specification fromntli@nalyze, design and estimate the cost of
development of a Software Project



SECTION-I
Unit 1: Introduction to Software Engineering (5Hrs.)
* Prerequisite:

* Objectives:
1. To understand Software Development Life Cycle diedclycle models
2. To understand Software Requirement Analysis andifgegion

» Qutcomes: After completing this unit, students wl be able to-

1. Describe Software Development Life Cycle and liyele models

2. Describe Software Requirement Analysis and Spextitio
 Unit content: Software Development Life Cycle, Life cycle modafgater fall model, Spiral
model, Prototype model, Agile process model. SavRequirement Analysis and Specification:
Value of Good SRS, Requirement Process, Requirensgetcification.
» Content Delivering Methods:Board, Chalk & talk, Computational facility, Poweoint
Presentation, Animations.

Unit 2: Design and Planning a Software Project (16irs.)
* Prerequisite:

* Objectives:
1. To understand the design concepts like couplingesion etc.
2. To understand function and object oriented design
» OQutcomes: After completing this unit, students wl be able to-
1. Implement the design concepts like coupling, casrestc.
2. Apply concepts like function and object orientedida

* Unit content: Design Concepts: Coupling, Cohesion, Open Closextiple, Function-Oriented
Design, Object Oriented Design, Detailed Desigrmifiéation, Metrics and Planning.

» Content Delivering Methods:Board, Chalk & talk, Computational facility, Poweoint
Presentation, Animations.

Unit 3: Agile Project Management and Testing (5Hrs.
* Prerequisite:
* Objectives:

1. To understand the Adaptive Project Managementdytde.
2. To understand testing methods



» Outcomes: After completing this unit, students wl be able to-
1. Apply the Adaptive Project Management Life cycle.
2. Implement various testing methods.

 Unit content: Introduction to APM, Implementation, Iterative Rrojf Management Life Cycle,
Adaptive Project Management Life Cycle, Adaptivel&egrating the APM toolkit. Testing
Concepts, Testing Process , Black-Box Testing, 8YBidix Testing, Object Oriented Software
testing methods, Functional testing, Unit testiBgstem testing, User satisfaction testing.

» Content Delivering Methods:Board, Chalk & talk, Computational facility, Poweoint
Presentation, Animations.

SECTION-II
Unit 4: Introduction to Computer Security (8 Hrs)
* Prerequisite:

* Objectives:
1. To understand the Secure System Planning and astratimon.
2. To understand Security policy requirements, acahility, assurance and documentation
requirements

» Outcomes: After completing this unit, students wi be able to-
1. Describe the Secure System Planning and admindstrat
2. Describe Security policy requirements, accountgbilassurance and documentation
requirements

* Unit content: Definition, Threats to security, Government reqguieats, Information Protection
and Access Controls, Computer security effortsn@eads, Computer Security mandates and
legislation, Privacy considerations, Internatiosaturity activity. Secure System Planning and
administration, Introduction to the orange bookcBry policy requirements, accountability,
assurance and documentation requirements, NetweckriBy, The Red book and Government
network evaluations.

» Content Delivering Methods:Board, Chalk & talk, Computational facility, Poweoint
Presentation, Animations.



Unit 5: Information security policies and procedures: (4Hrs)
* Prerequisite:

* Objectives:

1. To understand corporate policies

2. To understand process of developing policies
» OQutcomes: After completing this unit, students wl be able to-

1. Use corporate policies

2. Implement process of developing policies
» Unit content: Corporate policies- Tier 1, Tier 2 and Tier3 p@gi-process management-
planning and preparation-developing policies-askessification policy-developing standards.
» Content Delivering Methods:Board, Chalk & talk, Computational facility, Poweoint
Presentation, Animations.
Unit 6: Information security: (8Hrs)

* Prerequisite:

* Objectives:

1. To understand Role of information security profesals

2. To understand Information handling Tools of infotioa security
» OQutcomes: After completing this unit, students wl be able to-

1. Describe role of information security professionals

2. Apply Information handling Tools of information sedy

* Unit content: fundamentals-Employee responsibilities- informatadassification-Information
handling Tools of information security- Informatipnocessing-secure program administration.
Organizational and Human Security: Adoption of hnfation Security Management Standards,
Human Factors in Security- Role of information sé@guprofessionals.

» Content Delivering Methods:Board, Chalk & talk, Computational facility, Poweoint
Presentation, Animations.

Text Books

1. Pankaj Jalote’s Software Engineering, A Preéipproach(Wiley Precise Textbook,WILEY
INDIA)

2. An Integrated Approach to Software EngineerBrgledition: Pankaj Jalote (Narosa Publishers)
3.Debby Russell and Sr. G.T Gangemi, "Computer ®&gddasics (Paperback)”, 2ndEdition,O’
Reilly Media, 2006.



References Books:

1. Effective Project Management Traditional,Agibetfeme ,Robert K. Wysocki WILEY
INDIA,6th edition

2. lan Sommerville,software engineering, pearsarcation Asia, 6th edition

3. Software Engineering Fundamentals —Ali Behforand Frederick j. Hudson (Oxford
University Press) . Thomas R. Peltier, “Informati®ecurity policies and procedures: A
Practitioner'sReference”, 2nd Edition Prentice Ha004.

4. Kenneth J. Knapp, “Cyber Security and Globabinfation Assurance: Threat Analysis
and Response Solutions”, IGI Global, 2009.

5. Thomas R Peltier, Justin Peltier and John bégcKRInformation Security
Fundamentals”, 2nd Edition, Prentice Hall, 1996

6. Jonathan Rosenoer, “Cyber law: the Law of therhet”, Springer-verlag, 1997

7. James Graham, “ Cyber Security Essentials” AagnPublication T & F Group.
Term Work:

In Tutorial Session, Students of Different Batchlsuld be assigned Different Case
Studies to Design & Implement products.
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester-II.

ME424 (B)Agro Machine Engineering

Teaching Scheme Examination Scheme
Lectures— 3Hours/week 3 Credits ESEO Marks
Practical — 2 Hour/week 1 Credit IE —30Marks

ICA- 25 Marks

Course Introduction:

India is an agricultural country. Almost 70% peogling farming. Agriculture sector is a back
bone of Indian economy. So for the developmenbohtry, advancement in farming is essential.
For that purpose new technology must be introdutéming to reduce the wastage and increase
the productivity with quality. This course is thencbination of agricultural & technical
knowledge.

Course Prerequisite:

Before study this subject students must well faanwvith the agricultural field. They must know
different agricultural foods, plants, old equipmignAlso they must know different difficulties
faced by farmers during farming.they Also know Km®wledge of machine design, strength of
materials.

CourseObjectives:During this course, student is expected to

1. To explore various agro machinery related opmratsuch as ploughing,harrowing, threshing.
2. To learn the working mechanisms of differenmbagachines.

3. To make the student to know about design aspédifferent agromachines.

CourseOutcomes:At the end of this course, student will be able to

1. Distinguish between various agro operations ssscploughing, harrowing, threshing etc.
2. Select and design mechanism for various agrdimes

Section |
Unit 1-Introduction No of lectures — 4

Prerequisite: student must familiar with agriculture.
Objectives:

To study the present status and Scope of agrieultur
To learn properties of soil & its reaction with too

Outcomes:

After completing this unit, student will be able to
They understand present status & scope

They can select proper material for tool
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Unit Content:
Present Status and Scope, bottle necks of farmanetition and mechanization policy. Dynamic
soil properties affecting soil tool interaction.tétoerg, soil and metal friction

Content Delivery Methods:
Chalk-board & LCD

Unit 2—Primary Tillage Equipments No of lectures — 6

Prerequisite: student must know need of mechanization in farming

Objectives:

To make the students to know about design aspects of different agro machines.
To identify different agricultural equipment.

Outcomes:
After completing this unit, student will be able to

Calculate different forces acting on tillage todfetent
Differential between various farming tools.

Unit Content:

Force analysis of tillage tools and their measurgmould board plough - animal and power
operated, types and construction, working principhccessories of M.B. plough forces acting
on mould board bottom. Disc ploughs, types and tcocison, soil reaction and draft of disk
ploughs, and special tillage implements such as/etbrs sub-soiler, paddy puddler.

Content Delivery Methods:
Chalk-board & LCD
Unit 3—Secondary Tillage Equipment No of lectures — 5.

Prerequisite: students must familiar with primary tillage equipmse

Objectives:

To make the students to select proper harrow fdrqodar application.
To calculate the different forces acting on disada.

Outcomes:

After completing this unit, student will be able to

Select proper Disc harrow for particular applicatio
Calculate different forces acting on disc harrow.
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Unit Content:
Disc harrow types and construction. Selectionisk arrow. Forces acting on disk harrows and
there analysis

Content Delivery Methods:
Chalk-board & LCD

Unit 4—Hitching Implements No of lectures — 5
Prerequisite: students must familiar with primary &secondaryaiijé equipments.
Objectives:

To make aware about different types of hitchinglempents.
To make aware about different types of yokes & basn

Outcomes:
After completing this unit, student will be able to
Differentiate between hitching implements.
Differentiate between yokes &harness.
Unit Content:
Virtual and real hitching for single point, singigis and double hitch implements. Yokes and
harness for draught animals and mechanics of higchi
Content Delivery Methods:

Chalk-board & LCD

Section I
Unit 5—-Sowing, Planting and Fertilizer Application Equipment No of lectures — 6

Prerequisite: students must familiar with hitching implements

Objectives:

To make the students to know about seeding, plg&tfartilizer equipment.

2. To make the students to know about furrow operevering devices, field adjustments.
Outcomes:

After completing this unit, student will be able to

Explain different types of seeding, planting& fezer equipments.

Explain different types of furrow openers, coverdeyices, field adjustments

Unit Content:

Construction and working principles of seedingnfiteg and fertilizer application equipment seed
and fertilizer metering devices, furrow openers eogering devices calibration, field adjustment
and operations

Content Delivery Methods:
Chalk-board & LCD
Unit 6—Inter-culture Equipment No of lectures — 4
Prerequisite: students must familiar with seeding, planting agrdilizer application equipments.
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Objectives:

To make the students to know about different tygfeSultivators, sweeps & shovels.
To make the students to know about different tyggastary hoes, nodders&weeders.
Outcomes:

After completing this unit, student will be able to

Explain different types of Cultivators, sweeps &wgéls

Explain different types ofrotary hoes, nodders&wared

Unit Content:
Cultivators, sweeps and shovels, types and usesyrboes, nodders, classification of weeders
according to power sources.
Content Delivery Methods:

Chalk-board & LCD
Unit 7—Plant Protection Equipment No of lectures — 5

Prerequisite: Students must familiar with Inter-culture Equipneent

Objectives:

To make the students to know about plant prote@mrpment’s.

To make the students to know aboutselection ofpegent for spraying and dustingequipments.
Outcomes:

After completing this unit, student will be able to

Explain different types of plant protection equiprtse

Explain different types ofselection of equipment$praying and dustingequipments

Unit Content:

Plant protection equipments, types constructionvemitking principle. Selection of equipment for
spraying and dusting, characteristics of equipment

Content Delivery Methods:
Chalk-board & LCD

Unit 8—Harvesting, Threshing and Specialized Crop Guipment No of lectures — 5
Prerequisite: students must familiar with Plant Protection Equanitn

Objectives:
To make the students to know about working prirespif reapers, mowers
To make the students to know about working prirestombine harvesters and power threshers

Outcomes:

After completing this unit, student will be able to

Explain different types & working principal of nears, mowers

Explain different types &working principal of corme harvesters and power threshers

Unit Content:
Classification, construction and working principlefsreapers, mowers, combine harvesters and
power threshers



» Content Delivery Methods:
Chalk-board & LCD

* Term Work:
Any six assignments on
Different farm operations and familiarizationthvfarm machines and equipment.
Different animal and tractor drawn mould boaleughs and their evaluation.
Different type of disc ploughs and their evalomt
Blade, drag and power harrows.
Different type of harrows.
Different type of sub-soiling equipment
Paddy and potato planters, sugarcane planters.
Equipment for maize, cotton, sugarcane, roghxend horticultural crops

ONOORWNE

* Text Books:
1. Jain S.C. and Grace Philip, “Farm Machineryapproach”, Standard Publisher and distributor,
Delhi
2. Srivastava, A.K. Carroll E. Georing and RogeRdhrbach "Engineering Principles of
Agricultural Machinery", ASAE Publication, 1993

» Reference Books:

1) Roy Bainer, Kepner R.A. and Berger, E.L. "Principté Farm Machinery", John Wiley and
Sons, 3rd Ed., 1978.

2) Smith. H.P. and Pearson, "Farm Machinery and EqeigimTata McGraw Hill Pub.

Co. Ltd.,1964.

3) Lal, Radhey and Dutta, A.C. "Agricultural Engering through solved examples".



Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester- ||
ME424 (C) Free Elective-ll
Plastic Engineering

Teaching Scheme Examination Scheme
Lectures —3 Hours/week, 3 Credits ESE-+0 Marks
Practical —1 Hour/week, 1 Credit ISE- 30 Marks
ISA25 Marks
OE- 25 Marks

Course Introduction: During this course, student is exposed to foltmnowledge-

1. Study of extraction, manufacturing of plastic afassification.

2. Also study of various properties of plastic matistiaomparativetudy of the plastics on
the basis of parameters like structure, cost andgssing time etc.

3. Study and Comparison of the different processetherbasis of parameters like cost and
processing time etc.

4. Design of plastic part and moldsprrect selection & design leads to compact & tesst
of systems. Bsign & development, for an optimum process ofvamjijob / component in
a given situation

Course Prerequisite:For this course, student is expected to have-
Knowledge of Engineering Chemistry and Polymers.
Knowledge of Basic Manufacturing Process.

Basic knowledge of welding processes
Basic Design Knowledge

Course Objectives:During this course, student is expected to

1. To understand the mechanism of polymerizatiechrniques of polymerization

2. To provide the depth knowledge about differant& of plastic materials based on their
Structure and properties.

3. To make the students familiar about processimdastics and use it for different applications.
4. To provide the knowledge of part design as wellld design for different molding
processes.




Course OutcomesAt the end of this course, student will be able to

1. Select the plastic materials for particular esdr application

2. Predict the structure and properties of diffek@nd of plastic material

3. Know the processing of different plastic matdoased on the end user requirement.
4. Part design as well mould design for differewutding processes.

Section |

Unit 1— Introduction to Plastics No of lectures — 4

* Prerequisite: Knowledge of Engineering Chemistry and Polymers.
* Objectives:
1. To study characteristics and classification of ttas
2. To study different methods of testing for plastics.
3. To study the principles of various Polymerizatioathods.
* QOutcomes:
After completing this unit, student will be able to
1. Understand the characteristics and classificatidPlastics
2. Select the suitable testing methods for particiylpe of plastic.
3. Apply the principle on various Polymerization medko
* Unit Content:

Definition and Classification of Plastic Materialfroperties of plastics,
applications, Testing methods for plastics, add&iin plastics, Monomers & Polymers,
Polymerization - Types of Polymerization.

» Content Delivery Methods: Board, animations, videos, Chalk and talk

Unit 2— Processing of Plastics No of lectures — 6

» Prerequisite: Knowledge of Basic Manufacturing Process.
* Objectives:
1. To study characteristics and classification of ttadvlanufacturing Process.
2. To study various methods of Plastics ManufactuRngcess.
e Outcomes:
After completing this unit, student will be able to
1. Understand the characteristics & classificatioRlafstics Manufacturing Process.
2. Select the suitable methods of Manufacturing Pdes particular type of plastic
component.



Unit Content:

Injection molding, Extrusion molding, sheet formipigpcesses, calendaring, Blow
molding, Processing of thermosetting plastics, ca@sgion molding, Transfer molding,
rotational molding.

Content Delivery Methods: Board, animations, videos, Chalk and talk

Unit 3— Welding of Plastics No of lectures — 4

Prerequisite: Basic knowledge of welding processes.
Objectives:
1. To study characteristics and classification of ttasJoining Process.
2. To study various methods of Plastics Joining Praces
Outcomes:
After completing this unit, student will be able to
1. Understand the characteristics and classificatidPlastics Joining Process.
2. Select the suitable methods of Joining Procespddrcular plastic component.
Unit Content:
Hot gas welding, hot tool welding, High frequenayduction welding, laser
welding, infrared welding, ultrasonic welding, tian welding
Content Delivery Methods: Board, animations, videos, Chalk and talk

Unit 4— Design of Plastic Parts No of lectures — 6

Prerequisite: Basic Design Knowledge.

Objectives:

1. To study characteristics bfsic elements for propplastic partdesign.

2. To study design procedure of all basic eleméntgroperplastic partdesign.
Outcomes:

After completing this unit, student will be able to

1. Understand the characteristicsbafsic elements for propplastic partdesign.
2. Integrate the design of all basic eleméntsproperplastic partdesign.

Unit Content:

Tolerances of molded plastics parts, allowanceslastics, Design corners,
undercuts, curing time, ribs, minimum wall thickeeslesign of inserts, cores mold
materials.

Content Delivery Methods: Board, animations, videos, Chalk and talk

Section Il

Unit 5— Design of compression and transfer molds No of lectures — 6

Prerequisite: Knowledge of compression and transfer moulding @sec
Objectives:

After completing this unit, student will be able to

To study types and main parts of compression anster moulds.
To carry out design of compression mould.



* QOutcomes:

After completing this unit, student will be able to
1. Explain types and main parts of compression amstea moulds.
2. Design compression mould for thermoset plastic. part

* Unit Content:
a) Design and main parts of compression mould dst@hinsert mould body, design of loading
chamber, design of punch, ejectors, stripper gupied
b) Technology of transfer mould, types, main patgpmation in transfer mould.

» Content Delivery Methods: Board, animations, videos, Chalk and talk

Unit 6— Injection Mould Design No of lectures — 6

« Prerequisite: Knowledge of Injection moulding process.

* Objectives:
After completing this unit, student will be able to

1. To study types and main parts of Injection mould.

2. To study Feed system, Temperature control systeinEgection System for Injection
moulding.

3. To carry out design of injection mould.

e Outcomes:
After completing this unit, student will be able to

1. Explain types and main parts of Injection mould.

2. Explain Feed system, Temperature control system Eedtion System for Injection
moulding.

3. Design Injection mould for a thermoplastic part.

* Unit Content:
Injection mould design, Single, multi cavity, seautomatic and automatic moulds. Types
of injection mould, detailed structure and workifgeed system, Temperature control
system, Ejection System, application.

» Content Delivery Methods: Board, animations, videos, Chalk and talk

Unit 7— Cooling of plastic injection mould No of lectures — 5

e Prerequisite: of coolants used for mould cooling and conceptuning time.

* Objectives:
After completing this unit, student will be able to

1. To study the heat quantity dissipated with coolioggling time required and amount of
coolant required to cool the injection mould.

2. To understand summary of dimension and construdi@orrect cooling system.



Outcomes:

After completing this unit, student will be able to

Calculate the heat quantity dissipated with coglirmpling time required and amount of
coolant required to cool the injection mould.

Explain summary of dimension and construction af@ct cooling system.

Unit Content:

Determining the heat quantity dissipated with aogli heat dissipation with natural
cooling, mean temperature, thermal resistance d&d fmedy, summery of dimension and
construction of correct cooling system.

Content Delivery Methods: Board, animations, videos, Chalk and talk

Unit 8— Introduction of advanced Plastics No of lectures — 3

Prerequisite: Knowledge of thermoplastic and thermosetting ptastaterials and their
basic applications.

Objectives:

After completing this unit, student will be able to

To study the concept of composite plastics, polymegradation and biodegradable
plastics.

To study advanced application of plastics in vasibalds.

Outcomes:

After completing this unit, student will be able to

Explain the concept of composite plastics, polydegradation and biodegradable plastics.
Explain advanced application of plastics in variGiakls

Unit Content:

Introduction to composite plastics, Introduction pélymer degradation and
biodegradable plastics, advanced application likgridulture, Packaging, Building,
Transport, Electrical, Electronics, Medical andriture
Content Delivery Methods: Board, animations, videos, Chalk and talk

e Term Work:

1.

A

Introduction to plastic material and processes th3u
Injection mould design for simple component 2 ®urn
Design of Blow Mould 2 Turns
Design of Compression mould 2 Turns
Case study for mould manufacturing 2 Turns
Visit to Plastic industry (Thermo sets & Thermo$&




» Text Books:
3) Prof(Dr.)Sanjay K Nayak, Fundamentals of PlasticauM Design, Tata McGraw Hill Education
Private Limited, New Delhi

» Reference Books:
1. J. A. Brydson, “Plastics Materials”, Butter wortleidemann Oxford,1999
2. Schwartz & good man “Plastics materials and prangss
3. Irwin Rubin “Hand book of Plastic Materials andheology”
4. Fred W. Billmeyer, JR., “Text Book of Polymer Sateh, John Wiley & Sons, Singapore,
1994



Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester-VII|
ME424 (D) Free Elective-lI
Economics for Engineers

Teaching Scheme Examination Scheme
Lectures —03 Hours/week ESE7Z0 Marks
Tutorial — 02 Hour/week ISE 30 Marks

ICA -25 Marks

OE -25 Marks

Course Introduction:

In today’s world, knowledge of Economics is neceg$ar everybody in all walks of life.
In the days of globalization and free economy, ywaergineer in any discipline must have the
knowledge of fundamental concepts of economicake torrect decisions for any firm. With this
purpose, the course covers various concepts ofmgrsapply, pricing, cost estimation, time value
of money, elementary economic analysis and prdifectycle management.

Course Prerequisites:
6. Knowledge of elementary mathematics

7. Basic knowledge of various core subjects like desengineering, manufacturing
processes, industrial engineering etc.

Course Objectives:During this course, a student is expected to
1. Analyze factors affecting demand and supply.

2. Determine various costs and total cost, appakeven analysis.

3. Calculate worth using different techniques imdivalue of money.

4. Take correct decisions regarding make or bugcess or design modifications based on
elementary economic analysis.

5. Carry out better maintenance; take appropriatéstns regarding replacement of assets.

6. Prepare project appraisals, reports and comjaair@us alternatives on economic basis.
Course OutcomesaAt the end of this course, student will be able to
1. Analyze factors affecting demand and supply.

2. Determine various costs and total cost, apmakeven analysis.

3. Calculate worth using different techniques imdivalue of money.



4. Take correct decisions regarding make or bugcgss or design modifications based on
elementary economic analysis.
5. Carry out better maintenance; take appropriatestbns regarding replacement of assets.

6. Prepare project appraisals and apply value asisafyvalue engineering procedure.

Section |
Unit 1 Fundamentals of Engineering Economics No of lectures- 10

Objectives:
1. To understand importance of economics in Enginge
2. To apply the concepts of demand and supplyyaedhe factors affecting them.

Outcomes:
After completing this unit, student will be able to

1. Explain the importance of economics in Engirnegri
2. Apply the concepts of demand and supply, analyzdactors affecting them.

« Unit Content: Definition of Economics, Definition and scope ofdimeering Economics, major
topics in Engineering Economics, concept of efficig Theory of Demand, Law of demand,
determinants of demand, Price Elasticity of Demandfit and loss, total revenue, average
revenue, marginal revenue, Income Elasticity of Bed) Cross Price Elasticity of Demand,
Supply and law of Supply, relationship between dainand supply, Market equilibrium,
Indifference Curves, Welfare Analysis

» Content Delivery Methods 1. Chalk and Boar@. Demonstrations
Unit 2 Costs, Cost Estimation and Break Even Analys No of lectures — 06

Objectives:

1. To determine various types of costs and totsi.co
2. To apply the concept of break even analysis.
Outcomes:

After completing this unit, student will be able to

1. Determine various types of costs and total cost.
2. Apply the concept of break even analysis.

Unit Content: Concept of Cost, difference between cost and ptigees of costs, implicit and
explicit costs, historical and current costs, sankl incremental costs, fixed and variable costs,
long run and short run costs, Elements of costctlimnd indirect costs, material cost, labour cost,
prime cost, overheads, factory cost, productiont,céstal cost, Break Even Analysis,
Profit/Volume ratio, applications

Content Delivery Methods: 1. Chalk and Board



Unit 3 Time Value of Money No of lectures — 4

Objectives:
1. To calculate worth using different techniquesinme value of money.

Outcomes:
After completing this unit, student will be able to

1. Calculate worth using different techniques imetivalue of money.

Unit Content: Time Value of Money, inflation, its reasons & eff®cinterest formulae and their
application, present worth method, future worthhmdt{ annual equivalent method, rate of return
method, net present value, applications of thesietermine worth.
Content Delivery Methods: 1. Chalk and Board
Section Il

Unit 4 Process Engineering and Elementary Economi&nalysis No of lectures — 08
Objectives:
1. To take correct decisions regarding make or buy.
2. To take correct decisions regarding processesigd modifications based on elementary
economic analysis.
Outcomes:
After completing this unit, student will be able to
1. Take correct decisions regarding make or buy.
2. Take correct decisions regarding process ogdesbdifications based on elementary economic
analysis.
Unit Content: Process Engineering, block diagram and steps,irfElémentary Economic
Analysis, Material selection for a product, raw eral substitution, design selection and
modification, process planning and modificationgieeering and economic approach, Make or
Buy decisions, applications
Content Delivery Methods: 1. Chalk and Board

2emonstrations
Unit 5 Maintenance Practices and Replacement No of lectures — 06

Objectives:
1. To carry out better maintenance using effeatinagntenance practices.

2. To take appropriate decisions regarding replaceiof assets.

Outcomes:
After completing this unit, student will be able to

1. Carry out better maintenance using effectiventeaiance practices.
2. Take appropriate decisions regarding replacewfesssets.

« Unit Content: Maintenance and its importance, types of mainte@gractices, preventive and
breakdown maintenance, routine and predictive raaarice, opportunistic maintenance,
condition based monitoring and modern techniquest of maintenance, types and causes of
failure, strategies to prevent them, lives of asegseconomic life, useful life, physical life,
ownership life, need of replacement of an assé¢ndier and challenger, replacement decision

» Content Delivery Methods:1. Chalk and Board



Unit 6 Project Management Life Cycle and Value Engieering No of lectures — 06

Objectives:

1. To analyze phases in project life cycle and to greproject appraisals.

2. To apply value analysis and value engineering mhaefor various products.
Outcomes:
After completing this unit, student will be able to

1. Analyze phases in project life cycle and to prepacgect appraisals.

2. Apply value analysis and value engineering procedar various products.
Unit Content: Project, definitions, features of a project, tyjpégprojects, project management
life cycle, project appraisal, technical appraigelancial appraisal, economic appraisal, social
appraisal, market appraisal, ecological apprai&le, types of values, performance of a product,
functions of a product, value analysis, value eagiing, aims of value engineering, value
engineering procedure
Content Delivery Methods: 1. Chalk and Boar@. Demonstrations

Term Work:

1. Six Assignments based on above units to be caeghl Assignments must include numerical
problems wherever applicable.

2. Presentation of minimum four case studies imag of two students based on various units.

Text Books:

1. Fundamentals of Engineering Economics: Prawim&r, Wiley India Pvt. Ltd., New Delhi.

2. Engineering Economics, R. Panneerselvam: PHinieg Pvt. Ltd., Delhi.

3. Industrial Engineering and Production Managemidiattand Telsang, S. Chand & Company
Pvt. Ltd., Delhi.

Reference Books:

1. Principles of Engineering Economic Analysis:dddhite, Kenneth Case, David Pratt, Wiley
India Pvt. Ltd., New Delhi.

2. Managerial Economics: Varshney and Maheshwatia Chand & Sons, New Delhi.
3. Financial Management: M. Y. Khan, P. K. Jain®daw Hill Publication, New Delhi.



Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester-I|

ME424(E) Free Elective Il Project Management

TeachingScheme Examination Scheme
Lectures— 3 Hours/week 3 Credits ES70 Marks
Practical — 2 Hour/week, 1 Credit SE —30 Marks

ICA- 25 Marks

OE- 25 Marks

Course Introduction:

Project management is important because it ensunas is being delivered, is right, and will
deliver real value against the business opportlrioject management theory, terms and concepts
are introduced in this course. Students will digedheproject life cycle and learn how to build a
successful project from pre-implementation to catiph. Thiscourse will introduce project
management topics such as resources, costs, tmsgraints and projectscopes.

Course Prerequisite:

Student shall have knowledge of basic principleprotesses related to mechanical engineering
like thermal, production and design.A sound backgdof the subjects like operations research
is essential for successful completion of this seur

CourseObijectives:During this course, student is expected to

4. Understandthebasics of project management

5. Study the modules like project planning, selectfmoject network, execution and
controlling

6. Learn about the Project management informatioregayst
7. Study the application of project management so#veard its benefits

CourseOutcomes:At the end of this course, student will be able to

Describe a project life cycle, and can skillfulllameach stage in the cycle
Identify the resources needed for project selediwh planning

Analyze the risk in project management

Evaluate the project execution and performance

Explain the use of project management software

akrowbdPRE
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Section |
Unit 1-Basics of Project Management No of lectures — 06

Prerequisite: Knowledge about project and life cycle

Objectives:
To understand the basics of project management
To project life cycle and project management pples

Outcomes:
After completing this unit, student will be able to

Explain the significance of project management
Analyze the impact of delays in project completions

Unit Content:

Introduction, Need for Project Management, The é&ubjLife Cycle, Phases of Project
Management Life Cycle, Project Management Processepact of Delays in Project
Completions, Essentials of Project Management Bbgby, Project Management Principles

Content Delivery Methods:

Board, Chalk and talk, PowerPoint presentation

Unit 2—Project Selection and Project Planning No of lectures — 07

Prerequisite: Knowledge about basic principles used in projeahping and selection.

Objectives:
To understand the project selection and planningess
To study role of project leader and work breakd®ivocture

Outcomes:
After completing this unit, student will be able to

Outline the project identification and project piamg process
Explain the role of project leader and teamwork
Elaborate the work breakdown structure

Unit Content:

Project Selection: Introduction, Project Identifioa Process, Project Initiation, Pre-Feasibility
Study, Feasibility Studies, Project Break-even poin

Project Planning: Introduction, Project Planningged of Project Planning, Project Life Cycle,
Roles and Responsibilities of Project Leader,TeamrVProject Planning Process, Work
Breakdown Structure (WBS)



Content Delivery Methods:

Board, Chalk and talk, PowerPoint presentation
Unit 3—Resource Consideration and Project Network No of lectures — 07

Prerequisite: Knowledge of CPM and PERT

Objectives:
. To understand the resource allocation and projesit ¢
. To study the time estimation, critical path, CPMI&ERT models

Outcomes:
After completing this unit, student will be able to

. Explain the resource allocation and estimate ofggtaost
. Elaborate the critical path and CPM and PERT méateh project

Unit Content:

Resources Considerations: Introduction, Resourémcation, Scheduling, Project Cost Estimate
and Budgets, CostForecasts

Project Network: Development of Project Networkm€i Estimation, Determination of the
Critical Path, PERT Model, Measures of variabilBPM Model, Network Cost System

Content Delivery Methods:

Board, Chalk and talk, PowerPoint presentation
Section Il
Unit 4-PMIS and Project Risk Management No of lectures — 07

Prerequisite: Knowledge about information system used in prajeahagement

Objectives:
. To understand the project management informatigtesy
. To study the risk management

Outcomes:

After completing this unit, student will be able to

. Explain theplanning and designroject Management Information System
. Outline the steps in risk management

Unit Content:
Project Management Information System (PMIS): ldtrction, Project Management Information
System (PMIS), Planning of PMIS, Design of PMIS
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Project Risk management: Introduction, Risk, Ris&nglgement, Role of Risk Management in
Overall Project Management, Steps in Risk ManagéniRisk Identification, Risk Analysis,
Reducing Risks.

Content Delivery Methods:

Board, Chalk and talk, PowerPoint presentation

Unit 5—Project Performance Measurement and Evaluatin No of lectures — 04
Prerequisite: Knowledge of basics of measurement and controlling.

Objectives:
To understand the project performance and measateme
To study the benefits and challenges in performameasurement and evaluation

Outcomes:
After completing this unit, student will be able to

Explain the project performance evaluation
Elaborate the challenges in performance evaluation

Unit Content:

Introduction, Performance Measurement, ProductjvRyoject Performance Evaluation,
Benefits and Challenges of Performance Measuremadt Evaluation, Controlling the
Projects

Content Delivery Methods:

Board, Chalk and talk, PowerPoint presentation
Unit 6—Project Execution, Control and Project Close out ad Termination ~ No of lectures — 06

Prerequisite: Knowledge of operations research .

Objectives:
To understand the project execution and control
To study steps in closing the project

Outcomes:
After completing this unit, student will be able to

Explain the project control process

Elaborate the steps in closing the project

Unit Content:

Project Execution and Control: Introduction, Prajéxecution, Project Control Process,
Purpose of Project Execution and Control

Project Close-out, Termination and Follow-up: Ituation, Project Close-out, Steps for
Closing the Project, Project Termination, Projeotl&w-up

Content Delivery Methods:

Board, Chalk and talk, PowerPoint presentation
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Unit 7—Introduction to Project Management Software No of lectures — 03

Prerequisite: Knowledge of any basic software

Objectives:
To understand the advantages of usingject Management Software
To study the features available in most of fine@ject Management Software

Outcomes:
After completing this unit, student will be able to

Explain the benefits of usiRgoject Management Software
Elaborate the features available in most offhgect Management Software

Unit Content:
Project Management software, Advantages of Usingeet Management Software,
Common Features Available in Most of the Projectisigement Software, Illustration

Content Delivery Methods:
Board, Chalk and talk, PowerPoint presentationy#ations/Videos

Term Work:

Total Seven Assignments:

1) Minimum Six Assignments based on above six ®pic
2) One Case study for Project management in aid/ fie

Text Books:

1. Project Management and Control,Narendra Singmakhya Publishing House

2. Project Management: A managerial approach, Neekedith & Samuel Mantel, Wiley Indiash7
Ed.

3. Projects- Planning, Analysis, Selection, Finagcimplementation and Review, Prasanna
Chandra, TMGH

4. Project Management - By S. Choudhary

5. Project Management - By Vasant Desai

6. Text Book of Project Management - By P Gopaktkran, V. E. Ramamoorthy

7.Project Appraisal - By P. K. Mattoo

Reference Books:

1. Project Management, Dennis Lock, Gower Publitingland, 8 Ed.
2. Project Management, Gido Clements & Cengageniegr
3. Project Management, Gopalan, Wiley India

4. Preparation, Appraisal, Budgeting, Implemenang Review, Prasanna Chandra TMGH
5. PMP - Project Management Profession&itudy Guide” - By Kimi Heldman



Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester-I|
ME424 (F) Marketing Management (FREE Elective-Il)

Teaching Scheme Examination Scheme
Lectures — 03Hours/week 3 Credits SE-70 Marks
Practical —02 Hour/week, 1Credit I5 —30Marks
ICA- 25 Marks
OE-25 Marks

Course Introduction: Marketing is no longer a company department clthrggh a limited
number of tasks. It is a companywide undertakihdrives the company’s vision, mission and
strategic planning. Marketing succeeds only whéthal departments work together to achieve
goals. The student will be able to understand theseepts.

Course Prerequisite: Industrial visits and in- plant training

Course Objectives:During this course, student is expected

To understand the meaning of marketing, marketorggept and marketing management

To understand how marketing concept and marketimgane integrated in practice

To understand marketing process and strategy;rencetevance of marketing in a developing
economy

Course OutcomesAAt the end of this course, student will be able to

Outcomes: Learner will be able ...

1. To familiarize with marketing, and its concepts.

2. To acquaint with new marketing trends and theketang environment.

3. To study the components of the marketing migntdy how the firms marketing strategy,
marketing mix evolve and adapt to match consumleawaer and perceptions of the product.

Section |

Unit 1- Basics of Marketing No of lectures — 10
Introduction, Nature & scope of marketing, the cosacepts of marketing, marketing in
21st century, marketing environment: Micro and Matrarketing environment,
Marketing Planning and Marketing Planning proc&sferentiation between Sales and
Marketing. Introduction to Services marketing

Content Delivery Methods:

Chalk and Talk



Unit 2— Market segmentation & Consumer Behavior No of lectures — 10.......

A. Market segmentation-Meaning and concept, benefisegmentation, Bases for
market segmentation consumer goods market segnoentiatdustrial goods market
segmentation, Market targeting, Selection of sedspétroduct positioning.

B. Consumer Behavior-Meaning and definition of &amer behavior, importance,
Different buying roles, Consumer buying decisioagass, factors influencing consumer
behavior

Content Delivery Methods:
Chalk and Talk

Section-I|

Unit 3 Marketing Mix No of lectures — ...10....

A. Product Mix: concept of product, product chaesistics, intrinsic and extrinsic,
product life cycle (PLC) concept, product elimiati product diversification, new
product development.

B. Branding and packaging, decisions — conceptafding and packaging, advantages
and disadvantages of branding and packaging, fsaaumrd functions of packaging.

C. Price mix: Meaning, elements, importance of@nux, Factors influencing pricing,
pricing methods and recent trends, price deternaingiolicies.

Content Delivery Methods:
Chalk and Talk
Unit 4— Place & Promotion mix No of lectures 10

A. Place mix: meaning and concept of channel dfibigtion. Types of channel of
distribution or intermediaries, factors influencisglection of channels, types of
distribution strategies, intensive, selective axigsive, recent changes in terms of
logistics and supply chain management.

B. Promotion mix: meaning, elements of promotiox,naidvertising: definition,
importance, limitations, types of media, 5 M’s divartising. Distinction between
advertising and publicity

Content Delivery Methods:
Chalk and Talk.

Term Work:

Identify different types of services available iauy Area / locality and describe those
services and submit a report.

Select any product along with its competitor angdgt Segmentation, Targeting, and
Differentiation and Positioning. Submit a report.

Online exercise: visit any website of FMCG orgahaa study its marketing mix with
respect to product or price and submit a report.

a. In the same organization (FMCG) visited onlstady its marketing mix with respect to
place and promotion and submit a presentation gnoae mix (Place/promotion) in the
class.

b. Select any organization and study its supplyrchenagement.

Note: Relevant audio, video CD’s and case studiesld be discussed. Emphasis should
be given to field assignments.




e Text Books

Marketing Management-Ramswamy V. S., Namakumai&acmil lion Pub lishers India Ltd.
Marketing Management-Raj an Saxena, Tata McGrawHill

Marketing Management: Text and Cases-Tapan Pamxda) Books. Marketing-Etzel, Walker
B., Stanton W., Pandit A., Tata McGrawHill.

Marketing Management- Karunakarn K-Himalaya Pulbicca New Delhi.

* Reference Books:

Marketing Management-a south asian perspectivdeKphillip, Keller Kevin Lane, Koshy
Abrahamand Jha Mithileshwar, Pearson.

Marketing Management: A South Asian Perspectived(d®., Keller K.,Koshy A., Jha M.,
Pearson PrenticeHall.



Punyashlok Ahilyadevi Holkar Solapur University, Solapur

B.E. (Mechanical Engineering) Semester-I|
ME424 (G) Free Elective-ll
Railway Transportation Management

Teaching Scheme Examination Scheme

Lectures—03 Hours/week, 03 Credits ESEZ0 Marks

Practical —02 Hour/week, 01 Credit ISE 30 Marks
ICA-25 Marks

Oral Exam-25 Marks

Course Introduction:

This course seeks to provide an introduction toagament of passenger in interurban railway
transport, its design principles &Qualityparamet&slling stock& its assessment procedures are
also covered in this course. Further the courséagxin detail the freight railway transport, its
Organization and management along with traffic cosmmpn and classification of railway
networks/corridors, Economic profitability. The sad part of this course covers railway safety
and incidents in various parts of railway systernke lrailway tunnels, road overpasses,
embankments, cuttings, railway stations, open gaBt.C’s along with the detailed explanation
of effecton the natural environment due to railveggtem. Energy Consumption and Ecosystem
in Railway are also covered in this course.

Course Prerequisite:
Students shall have introductory knowledge of rajwsystems. Basic knowledge of freight
railway transport, rolling stock, railway track.

Course Objectives:During this course, students are expected:

1. To study the requirements and challenges of orgéiniz and management of railway
transport systems.

To study the economics and profitability of railwsystems

To learn the concepts related to good groundirgilway safety

To learn the needs to be done to minimize accidents

To study Environmental Impact Assessment (ElA)adlirays.

To study the energy consumptions in various railaygstems and their effects on ecosystem.

o gk wh

CourseOutcomes:At the end of this course, students will be able to
1. Explain organizational and management aspedtseafilways

2. Select the proper rolling stock

3. Explain the organization and management of fitaigilway transport

4. Recognize effect of railways on environment amtigation measures are required

5. Implement safety regulations in railway systdéreselect preventive measures required to



reduce accidents.
6.Explain greenhouse gases emitted by the meanansport.

Section |

Unit 1-Organization and management of passenger No of lectures — 04
interurban railway transport

Prerequisite: Types of transport systems, knowledge of desigysfems.
Objectives:

a.To study services & basic design principles of $port systems.

b.To study quality parameters in railway transportifterurban passengers.
Outcomes:

After completing this unit, student will be able to

c.Explain design principles of transport systems

d.Apply quality parameters in railway transport fotarurban passengers.
Unit Content: Services and basic designprinciples, Service leiglterurban passenger railway
transport: Qualityparameters, Scheduling of passetnginservices

Content Delivery MethodsBoard, Chalk and talk, animations

Unit 2—The railway as a transport system No of lectures — 05

Prerequisite: Basic knowledge of rolling stock

Objectives:

e.To study selection criteria of rolling stock.

f. To study requirementof rolling stock for the penfance of scheduled services.

Outcomes:

After completing this unit, student will be able to

g.Select proper rolling stock.

h.Calculate requirementof rolling stock for the peniance of scheduled services.

Unit Content: Selection and purchase of rolling stock&Procedimesassessment of the existing
situation, determination of the target year, asses$ of the situation in the target year,
determination of the transport volume target, deibeation of the service frequency
target(numerical treatmeéntew train timetable scheme, checks on corridaektrcapacity and
transport volume, calculating Required rolling &tdor the performance of scheduled services,
determining practically required rolling stock, uhéhg required rolling stock (descriptive
treatmenit

Content Delivery MethodsBoard, Chalk and talk, animations



Unit 3—Organization and management of freightrailwa transport No of lectures —05
Prerequisite: Basic knowledge aboutfreight railway transport.
Objectives:
To study quality parameters in Service level ofginé railway transport.
. To study transportation of dangerous goods.
. To study scheduling of different types of transpboin methods.
Outcomes:
After completing this unit, student will be able to
» Decide quality parameters in Service level of fineigailway transport.
* Explain special measures required for transponaifadangerous goods.
» Define scheduling of different types of transpodatmethods.
Unit Content: Services and cargo movement, Service level offfiteiailway transport:
Quality parameters, Scheduling of freight trainvems, combined transport, Mass transport,
Transportation of dangerous goods- Differentiaticom the rest of freight transport services,
Creation of safe transport conditions, Special messsto protect the environment (Descriptive
treatment only).
Content Delivery Methods: Board, Chalk and talk, animations

Unit 4—Impact of traffic composition on the econoné  No of lectures — 06
profitability of a railway system
Prerequisite: Basic knowledge of Railway corridor Mathematicahslation.
Objectives:
* To study various types of railway networks/corrslor
* To study the impact of traffic composition on theoeomic profitability of a railway
system
Outcomes:
After completing this unit, students will be abde t
» Explain the various types of railway networks/cdors.
» Determine impact of traffic composition on the earic profitability of a railway system
» Select the operating framework for an existingwai corridor.
Unit Content: Traffic composition and classification of railwagtworks/corridors, Economic
profitability, The problem of mixed traffic operati, Investigation of the impact of traffic
composition on the economic profitability of a veay system, Data published by the railway
networks, Mathematical simulation, Selection of tdperational framework for a new railway
corridor, Selection of the operating framework for existing railway corridor (Numerical
treatment expected).

Content Delivery Methods: Board, Chalk and talk, animations



Section Il

Unit 5—Introduction to Railway safety and Incidents No of lectures —04
Prerequisite: Basic knowledge about safety regulations.
Objectives:

» To study various types of railway incidents.

» To study Significance of safety in railway systesnsl differences in road safety.
Outcomes:
After completing this unit, student will be able to

» Explain various types of railway incidents.

» Differentiate safety in railway systems and in reafety.
Unit Content: Types of railway incidents and definition of radwsafety, Significance of safety
in railway systems and differences in road saf€fgssification of railway incidents, Causes of
railway incidents(Descriptive treatment only).
Content Delivery Methods: Board, Chalk and talk, animations

Unit 6— Railway Safety No of lectures — 04
Prerequisite: Knowledge of different civil engineering structuresed in railways
Objectives:

» To study safety measures in civil engineering stmas.

* To study Correlation between the cost of internvargiand the safety level improvement.
Outcomes:

After completing this unit, student will be able to

* Explain safety measures in civil engineering strces.

» Calculate Correlation between the cost of intemesistand the safety level improvement.
Unit Content: Safety in civil engineering structures (railwaynmels, road overpasses,
embankments, cuttings, railway stations, open ji&&fety at RLCs,Correlation between the cost
of interventions and the safety level improvemer&®iptive treatment only).

Content Delivery Methods: Board, Chalk and talk

Unit 7—Railway and the natural environment No of lectures — 06
Prerequisite: Basic Causes of pollution, working of railway syste
Objectives:

* To study natural environment of the railways.
* To study causes of pollutions produced due to ey
Outcomes:
After completing this unit, student will be able to
Explain natural environment of the railways.
Determine the causes of pollutions produced dueil@ways.
Unit Content: Natural environment of the railway, Air pollutiorsoil and water pollution,
Visual annoyance, Acoustic annoyance(Descriptigatinent only).
Content Delivery Methods: Board, Chalk and talk, animations



Unit 8—Energy Consumption and Ecosystem in Railway No of lectures — 06
Prerequisite: Knowledge of Energy calculations, Vibration measugat & Ecosystem.
Objectives:

* To study the energy consumptions.

» To study the impacts of various means of trangjoditte natural environment.
Outcomes:
After completing this unit, student will be able to

» Calculate energy consumptions.

» Determine the base load requirement.

» Do the Comparative assessment of the impacts adusameans of transport to the

natural environment

Unit Content:Energy consumption, Integration of the track int® tlandscape, Ecosystem
disturbance, Disturbance of local resident acesitiGround-borne noise and vibrations, Impacts
on land use, Comparative assessment of the impagarious means of transport to the natural
environment, Freight transport(Numerical treatmexected).
Content Delivery MethodsBoard, Chalk and talk, animations

Term work:
Minimum four case studies on:
a. Ralil transportation of hazardous materials.
b. Optimum exploitation scenario for an interurbarway corridor by the help of
mathematical models.
Safety in civil engineering structures.
Bio toilets in Railway.
Accidental analysis.
Green energy initiatives in railways.
g. Solar energy generation in Indian railways.
Minimum five assignments on the following
Selection of rolling stock.
Impact of traffic composition on the economic pralfility of railway system.
Ecosystem in railway.
Economic profitability of a railway system.
Freight railway transport.
. Railway safety.
Energy consumption analysis.

~® oo
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Compulsory: Industrial visit/ field visit to any railway maiebance workshop/ railway part
manufacturing factory/ railway station.



« Text Books:
1. Railway Transportation Systems — Design, Consioacind Operation, Christos N. Pyrgidis,
2019, CRC Press.
2. Indian Railway Transportation Management, Vinod Bahri Brothers, (2018) edition 5.
3. A Text Book of Railway Engineering, S.C. Saxen&,.&rora, Dhanpat Rai Publications (p)
Ltd.-new Delhi, 2010.
« Reference Books:
1. Technology in Rail Transport Management,Prabha t8hRanade,ICFAI Books; UK ed.
edition (20 October 2009)
2. Indian Railway Track, M. M. Agarwal, Ruby Jubilee.
Principles of Railway Engineering, S.C. Rangaw@laarotar Publication, 2015.
4. Railway Management and Engineering, V Profillid&utledge; 1 edition (29 November
2017).
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Punyashlok Ahilyadevi Holkar Solapur University, Solapur
B.E. (Mechanical Engineering) Semester-I.
ME425 Project Work -l

Teaching Scheme Examination Scheme
Practical — 04 Hour/week, 02 Credit Oral Exam —100 Marks
ICA- 100 Marks

Course Objectives:
1. Manufacturing/modeling the project work.
2. Analyzing/comparing/evaluating the result of groject work.
Course Outcomes:
After completing Project Work —I, students will Bble to;
1. Present the work in the Journal/conference/sluk
2. Apply for patent/IPR

Guidelines for Project contents & mark distribution:

a) Work diary and weekly reportlng 20
b) Project Report : 40
c) Presentation 1 40

Project Report:

Project report should be of 25 to 50 pages (Magep can be used if needed). For
Standardization of the project reports the follagviarmat should be strictly followed.

1. Page size: Trimmed A4
2. Top Margin: 1.00 Inches
3. Bottom Margin: 1.32 Inches
4. Left Margin: 1.5 Inches
5. Right Margin: 1.0 Inches
6. Para Text: Times New Roman 12 point font
7. Line Spacing: 1.5 Lines
8. Page Numbers: Right aligned at footer, font didf{pTimes New Roman
9. Headings: New Times Roman, 14 point, Boldface
10. Certificate:

All students should attach standard format of ifeste as described by the Department.
Certificate should be awarded to batch and nowiddal student Certificate should have
signatures of Guide, Principal, and External Examii&ntire Report has to be segmented
chapter wise as per the requirement.

11. Index of Report:

i) Title Sheet

i) Certificate from Guide/ College

i) Acknowledgement

iv) Abstract (Brief content of the work)
v) List of Figures

vi) List of Table

1. Introduction (History, Importance of Project Aré’roblem identification, Objective of the
Project)



2. Literature Review

3. Design/ Experimentation/ Fabrication/ Produdtidatual work carried out for the same.
4. Observation/ Analysis/ Findings/Results

5. Discussion on Results and Conclusion

References:

12. References or Bibliography: References shoanet lthe following format

For Books: “Title of Book”; Authors; Publisher; Euatin;

For Papers: Authors, Year of Publication, “TitleRdper”; Conference Details/

General Details; Page No.

b) Presentation:

The group has to prepare a power point presentatiqroject report, project and present it
in front of the faculty of department along witretdemonstration of the project.

One copy of the report should be submitted taitlite/ Department, One copy to Guide and
one copy should remain with each student of thgptg@roup. (Sample Format for Project Work
Diary):

Project Progress Sheet

Activity Week: Date from.. . to.. ool .

Description of the Work Performed by the student

(Literature Survey /Design/ Drawings /Purchase/ Macaturing / Testing/Data
Collection/Analysis/Algorithm/Flowchart/Simulation)

Space for Drawings:
Constraint / Problem Found:

Activity to be carried out in next week:
Remarks by the Guide/ GBuide:

Date: Sign of Guide/G&uide:





