Punyashlok Ahilyadevi Holkar Solapur University
Second Year B.TECH. (Mechanical Engineering)
Semester-111

ME211 :Applied Thermodynamics

Teaching Scheme Examination Scheme
Lectures:03Hours/week, 03Credits ESE: 70Marks
Practical :02Hours/week, 01Credit ISE: 30Marks

ICA: 25Marks

Course Introduction: Applied Thermodynamics is one of the core courses in the Mechanical
Engineering curriculum, as well as one of the traditional courses, dating back from the last
many centuries. In Applied Thermodynamics the significance moves from studying general
concepts with illustrative examples to develop methods and performing analyses of real life
problems. The objective of this subject is to apply knowledge of basic thermodynamic
concepts to understand working and evaluate performance various cycles and devices used in
thermal power plants and air compressors.
Course Objectives:
During this course, student is expected to:

1. To learn about of First law for reacting systems and heating value of fuels

2. To learn about vapor power cycles and their analysis.

3. To learn about flow of steam through nozzles.

4. To learn the about reciprocating compressors with and without intercooling.

5. To analyze the performance of steam boilers, steam turbines and steam condensers.
Course Outcomes:
At the end of this course, student will be able to:

I. Apply mathematics and laws of thermodynamics to solve real-life problems.

2. Evaluate steam properties and analyze the performance of steam generators using

steam table
3. Apply knowledge of basic thermodynamic concepts for analysis of vapor power
cycles

4. Understand thermodynamics of steam nozzles and analysis of steam turbine



5. Study of steam condensers for various applications.

6. Calculate various performance parameters of reciprocating air compressors.
Section |

Unit-1: Basic Laws of Thermodynamics No. of lectures- 08
Unit content: Review of basic concepts, Application of First law of Thermodynamics to
chemically reacting system: the standard enthalpy (heat) of reaction, the standard enthalpy of
formation(Numerical Treatment)

Second Law of Thermodynamics: Limitation of first law of thermodynamics, heat engine,
refrigerator and heat pump, Kelvin- Plank and Clausius statements and their equivalence.
Reversibility and Irreversibility, Carnot cycle. Principle of entropy increase ,Calculation of
entropy change for: i) Phase change of pure substance ii) Change of state of an ideal gas iii)

adiabatic mixing.(Numerical Treatment)

Unit-2: Formation of steam and Steam Generators No. of lectures- 08
Unit content: Properties of pure substance-Property diagram for phase — change processes
SteamProperties (wet, saturated, superheated, degree of superheat and dryness fraction);
Temperature-entropy and temperature-enthalpy diagrams, Mollier diagram.(Theoretical
Treatment)
Classification of boilers , salient features of high pressure boilers, Evaporation, equivalent
evaporation, Boiler efficiency, heat losses in boiler plant & heat balance sheet
(Numerical treatment).
Unit-3:Vapour Power Cycles No. of lectures-04
Unit content: Classification of cycles, vapour power cycles, Carnot vapour power cycle,
simple Rankine cycle, actual Rankine cycle, Effect of operating conditions on Rankine cycle
efficiency. (Numerical Treatment)

Section 11
Unit-4: Steam Nozzles and Turbines No. of lectures- 08
Unit content: Types of Nozzles, flow of steam through nozzles (Theoretical Treatment)
Steam Turbines:- Advantages and classification of steam turbines, simple impulse turbine,
compounding of steam turbines, Parson’s reaction turbine, Velocity diagrams, work done and
efficiencies (Numerical Treatment)
Unit-5: Steam Condensers No. of lectures- 04

Unit content: Elements of steam condensing plants, advantages of using condensers, types of



condensers, Mass of circulating water, vacuum efficiency, Condenser efficiency.(Theoretical
Treatment)

Unit-6: Reciprocating Air Compressors No. of lectures- 08
Unit content: Uses of compressed air, classification of compressor, constructional detail of
single & multistage compressor, computation of work, isothermal work done, isothermal
efficiency, effect of clearance, volumetric efficiency, FAD, theoretical & actual indicator
diagram, Need of multistage, work done, volumetric efficiency, condition for maximum
efficiency, inter cooling. (Numerical Treatment)

Internal Continuous Assessment (ICA):

Any six of the following :

Study of Boilers

Study of Boilers Mountings and Accessories.

Study/ Trial on steam calorimeter

Two problemsusing Steam table software for finding steam properties.

Study/Trial on reciprocating air compressor

Flash & Fire point of a lubricant

Trial on Redwood viscometer
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Study of different types of condensers.

©

Industrial visit to any process / power industry
Text Books:
A Course in Thermal Engineering -S. Domukundwar, Kothandraman, Dhanpat Rai
&Co. Delhi.
Thermal Engineering -R. K. Rajput — Laxmi Publication — New Delhi (Sixth
Edition)
3. Basic & Applied Thermodynamics -P.K. Nag Tata McGraw Hill Publication
4. Anintroduction to Thermodynamics - Y.V.C. Rao — Universities Presss.
Reference Books
1. Thermodynamics by C.P. Arora TMH New Delhi 1998 edition.
2 Thermodynamics & Heat Engine — Vol 1 &Vol 2 — R. Yadav Central Book Depot.
3. Thermodynamics- Cengel Boles, Tata McGraw Hill New Delhi.
4 Steam & Gas Turbines- R. Yadav, CPH Allahabad



Punyashlok Ahilyadevi Holkar Solapur University
Second Year B.TECH. (Mechanical Engineering)
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Sasianen a ME212 :Mechanics of Materials
Teaching Scheme Examination Scheme
Lectures:03Hours/week, 03Credits ESE: 70Marks
Tutorial:01Hours/week, 01 Credit ISE: 30Marks

ICA: 25Marks
Course Introduction:
This course consists of topics from the course Strength of Materials, helpful for mechanical
engineers who haVE prerequisite knowledge of engineering mechanics. The study of stresses
&strains in mechanical components under different types of loads is important in the design
engineering. This course covers the topics of simple stresses & strains, torsion of circular
shafts, strain energy and shear force and bending moment diagrams in first section. In second
section, chapter of bending and stresses in beams, slope& deflection of beams and Principal
stresses & strains are included. The subject emphasizes the fundamentals of strength of
materials necessary for practicing mechanical engineers in the design and analysis of
mechanical components. This course also inculcates problem solving skill amongst the
students.
Course Objectives:
During this course, student is expected to:
1‘ T v d:#‘#‘r nt tvo f $1. frain “d d farm atinn Jnd.. A iv\ manrhaninal
components due to external loads.
2. To study the distribution of various stresses in the mechanical elements such as beams
and shafts etc.
3. To study effect of component dimensions and shape on stress and deformations.
Course Outcomes:
At the end of this course, student will be able to:
1. Demonstrate fundamental knowledge about different types of loading and stresses
induced for given applications.
2. Compute the stresses induced in basic mechanical components subjected to various
axial, torsional flexural load and strain energy under gradual, sudden and impact

loading.



3. Interpret SFD and BMD for different types of loads and support conditions.
4. Develop shear force and bending moment diagrams to analyze the bending & shear
stresses offered by the beam.
5. Compute the principal stresses & position planes in a member subjected to various
types of stress system.
Section |

Unit-1: Simple stress and strain No. of lectures-6
Concept and types of stresses and strains, poission’s ratio, Stresses and deformation in
homogeneous and compound bars under axial loads, Stress-Strain diagrams,Hooke’s law,
Elastic constants and their relationships, Temperature stress & strain in simple bars under
axial loading.
Unit-2: No. of lectures-8
a) Torsion of Circular Shafts:Theory of torsion and assumptions, Torsion of solid and
hollow circular shafts, derivation of torsion equation,determination of torsional shear stress
and angular twist for solid and hollow shafts used in power transmission applications.
b) Strain Energy and Impact Load:Concept of strain energy, proof resilience and modulus
of resilience, determination of strain energy in tension and compression for axially loaded
members due to gradual, sudden and impact loads.
Unit-3:Shear Force and Bending Moments No. of lectures-6
Concept and definitions of Shear force and bending moment in determinate beams, SF and
BM diagrams for cantilever, simply supported beams with or without overhang, Calculations
of maximum shear force and bending moment and point of contra flexure under i)
concentrated load ii) Uniformly distributed load iii) Combination of concentrated and
uniformly distributed load iv) uniformly varying load iv) Couple. Relation between the rate

of loading, shear force and the bending moment.



Section 11

Unit-4:Bending and Shear Stresses in Beams No. of lectures-8
Concept of theory of pure bending of beams, assumptions and sign Conventions, Bending
stresses in beams with derivation and application to commonly used beam cross sections as
circular rectangular, I-sections and T-sections.Concept of shear stresses and shear stress
distribution in beam, determination of shear stresses for rectangular, 1 and T sections of
beams.

Unit-5: Slope and Deflection of Beams No. of lectures-6
Concept and definitions of slope and deflection, relationship between bending moment, slope
and deflection by Macaulay’s method (Introductory treatment) and Moment area method,
Determination of slope and deflections of i)cantilever beam ii)simply supported beam under
concentrated and uniformly distributed load.

Unit-6:Principal Stresses and Strains No. of lectures-6
Concept of Normal and shear stresses on oblique planes, principal stresses and strains and
principal planes, two dimensional stress system, determination of principal stresses and

maximum shear stresses using analytical and Mohr’s circle method(2-D cases only)..

Internal Continuous Assessment (ICA):

List of Experiments/Assignments/Case Studies, etc.

Assignment and tutorial on Simple Stresses and Strains.

Assignment and tutorial on Torsion of Circular Shafts and Strain Energy.
Assignment and tutorial on SFD and BMD.

Assignment and tutorial on Bending and shear stresses in Beams.

Assignment and tutorial on Slope and Deflection of Beams.
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Assignment and tutorial on Principal Stresses and Strains.
Text Books:
1. Rajput R. K., Strength of materials, S. Chand & Co. Ltd., New Delhi.

2. Bansal R.K., Strength of materials, Laxmi publications (P) Ltd., New Delhi.
3. Subramanyam, Strength of Materials, Oxford University Press, Edition 200.



Reference Books
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Timoshenko & Young, Elements of Strength of Materials, CSB Publishers
Ramamrutham S. Strength of Materials Dhanpat Raiand Co.(p) Pvt. Ltd. Delhi

S. S. Rattan Mechanics of Materials, TMH Pvt. Ltd

Basu A. R., Strength of materials, Dhanpat Rai & Co. (P) Ltd., Delhi.

Beer and Johnson, Strength of materials, Mc-Graw Hill International student series.
Khurmi R. S. & Gupta J. K., Strength of materials, S. Chand &Co.Ltd., New Delhi
Basavarajaiah and Mahadevappa, Strength of Materials, Khanna Publishers, New
Delhi.

W. Nash Strength of Materials, Schaum’s Outline Series, McGraw Hill Publication.



Punyashlok Ahilyadevi Holkar Solapur University
Second Year B.TECH. (Mechanical Engineering)
Semester-111

MEZ213 :Manufacturing Processes

Examination Scheme
Lectures:03Hours/week, 03Credits ESE : 70Marks
Practical :02Hours/week, 01 Credit OE : 25 Marks

ISE : 30Marks

ICA : 25Marks
Course Introduction:
This course covers all primary manufacturing processes like casting, forging, rolling,
extrusion and Drawing along with Fabrication. These processes are basics of Mechanical
Engineering Programme. The basics of this processes along with their applications and
equipment and machinery required for the processes is covered in brief. This course also
introduces Manufacturing Techniques for plastic products. Recent trends in various processes
are also discussed in brief.
Course Objectives:
During this course, student is expected to:
1.To introduce to the students the casting technique and its significance in manufacturing.

2.To introduce to the students with various plastic deformation processes and their

application
2 Th intradiina +n tha chiidante tha varinng fahricatinn tanhnianag and thair cignificanca 1n
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Industry.

4.To introduce to the students with various plastic manufacturing processes.

5.To introduce to the students with recent trends in this processes

Course Outcomes:

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

1.Demonstrate the different types of pattern and explain gating system used in casting
process.

2.Identify appropriate melting and molding techniques with classification of different defects
in casting.

3.Explain in brief about various joining processes engineering application.

4 Iustrate and compare the types of forming processes such as rolling, forging, extrusion,



drawing etc.
5.Make use of various advanced application.
6.Illustrate different rapid prototyping techniques.
Section |

Unit-1: Basics of Casting Processes No. of lectures-06
Definition of casting, Basic steps in casting processes, Advantages, limitations and
applications of casting process, General introduction to patterns, Types of patterns, materials
used, Allowances, types of cores and core boxes, molding materials and its properties, Gating
system, types of risers, Function of riser, method to improve efficiency of risers. Riser design
simple numerical problems.

Unit-2:Melting, Molding and Inspection processes No. of lectures-09
Construction and working in brief of melting furnaces such as Cupola, Arc furnaces,
induction furnaces. Green sand molding (hand and machine molding), Shell molding,
Investment casting, centrifugal casting, gravity and pressure die casting processes. Stages in
fettling, Common important defects in castings. Inspection procedure, Computer applications
in foundry processes, foundry Mechanization.

Unit-3:Introduction to Joining processes No. of lectures-05
Welding processes, classification of welding process, arc welding, welding rod selection,
TIG welding & MIG welding, submerged arc welding, gas welding, resistance welding,

Brazing and soldering.

Section 11

Unit-4:Conventional Forming Processes No. of lectures- 09
Introduction to forming process, Classification of forming processes, forging, types of
forging, simple numerical problem on upset forging. Extrusion, Types — direct extrusion,
indirect extrusion, impact extrusion, hydrostatic extrusion, Wire drawing process, Methods of
tube drawing, hot rolling, cold rolling of sheets, classification of Rolling mills, theory of
rolling, simple numerical problems on rolling.

Unit-5:Advanced Forming Processes No. of lectures- 06
Introduction to advanced forming process, High energy rate forming process- explosive,
Electro-hydraulic, magnetic pulse forming. Forming with hydrostatic pressure- hydro
mechanical and hydro forming process

Unit-6:Advanced Manufacturing Processes No. of lectures-05
Introduction to Rapid prototyping (RP), Basic principles, Classification, Steps in RP,



Advantages, disadvantages and applications of RP, Stereo lithography - Selective Laser
Sintering (SLS), Selective Powder Binding (SBP), Fused Deposition Modeling (FDM),
Direct Metal Laser Sintering (DMLS), Advantages, disadvantages and applications

Internal Continuous Assessment (ICA):

List of Experiments/Assignments/Case Studies, etc.
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Design of pattern and core for a simple component.

Testing of silica sand for grain fineness and clay content.

Testing of green sand for green compression strength, permeability.
Study of mold for moisture content and core hardness tester.

Study of VI characteristic of welding process.

Study of manufacturing sequence of upset forging with example.
Demonstration of any one rapid prototyping technique.

Visit to Foundry and Forging unit.

Text Books:

1.

M wn

TV Ramana Rao, METAL CASTING Principles and Practice,
NEWAGEINTERNATIONAL

N.D. Titov, Foundry Practice.

P.L. Jain, Principles of Foundry Technology.

P.N.Rao, Manufacturing Technology: Foundry, Forming and Welding.
Production Technology by P.C.Sharma

Reference Books

1.

o M~ D

Metal Casting Principles and Techniques, 1*Edition, Publisher: American Foundry
Society

Editor: lan Kay

Fundamentals of Modern Manufacturing, M. P. Groover,John Wiley & Sons.

Heine, Lopar, Rosenthal, Principles of Metal Casting.

Metal Forming: Technology and process modelling, McGraw-Hill Education

Rapid Prototyping: Principles and Applications, Chee Kai Chua, World Scientific.
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Punyashlok Ahilyadevi Holkar Solapur University
Second Year B.TECH. (Mechanical Engineering)

Semester-111

S ME214 :Machine Drawing & CAD
Teaching Scheme Examination Scheme
Lectures:03Hours/week, 03Credits ESE: 70Marks (4 hrs.
Drawing :04Hours/week, 02Credits duration)

POE : 50 Marks

ISE: 30Marks

ICA: S0Marks
Course Introduction:Drawing is called as language of engineers. Drawing, as an art, is the
picture is action of the imagination of the scene in its totality by an individual. Machine
drawing on the other hand is the scientific representation of an object, according to certain
national and
international standards of practice. This course consists of selected topics from the subject
Machine Drawing and Engineering Graphics which are helpful for mechanical engineers. It
contains BIS convention, free hand sketching & Production drawing which are vital in
Design engineering. It covers the topics of BIS conventions, free hand sketching, Production
drawing, isometric projections along with assembly and details drawing. It also includes 2D
and 3D drawing using drafting software. This course emphasizes the fundamentals of various

topics under machine drawing necessary for practicing mechanical engineers and inculcates

Course Objectives:
During this course, student is expected to:
1. To understand & use the principles of drawing.
2. Tounderstand and apply drawing practices as per BIS standards.
3. To draw machine components by using principles of free hand sketches
4. To interpret and apply, limits, fits and tolerances to the various machine elements.
5. To interpret and apply technique to draw assembly drawing from given detail drawing
and to draw detail drawing from given assembly drawing.

6. To operate the drafting software.

11



Course Outcomes:
At the end of this course, student will be able to:
1. Apply BIS Convention in drawing mechanical components and assembly drawings
2. Use geometrical, dimensions, tolerances and symbols in part and assembly drawing.
3. Draw assembly, details drawing and identify applications of same
4

Prepare 2D drawing and 3Dof machine components using drafting software.

Section |
Unit-1:Basics of Machine Drawing & B.1.S. Conventions No. of lectures- 08
Types of drawing, Dimensioning :- Placing of dimensions, Functional and Non-functional
dimensions, Dimensioning common features like: Circular Arcs, Diameters, Holes, Angles,
Chamfers, Tapers, Undercut, Repetitive features, Countersunk, Square, Sphere, Across
flat, Threads, etc.
Study of B.1.S. (Bureau of Indian Standards) Conventions-
Significance and importance of BIS Conventions, Drawings sheet sizes and layout
recommended
by BIS. Conventional representation of engineering Materials, spur helical and bevel gears,
worm and worm wheel, rack and pinion, gear assemblies, type of helical, disc and leaf
springs.
Internal and external threads, square head, spline shaft, diamond knurling BIS conventions
for sectioning, type of sections, exceptional cases. BIS methods of linear- and angular
dimensioning. Symbolic representation of welds as per BIS.
Unit-2: Free Hand Sketching of machine component No. of lectures- 08
Importance of sketching and entering proportionate dimensions on sketches. Free hand
sketches of various types of threads, nut, bolts (square and hexagonal flanged nuts, lock nuts,
dome nut, capstan nut, wing nut, castle nut, split pin, square headed bolt, cup headed bolt, T-
headed bolt, Rag foundation bolt, stud, washer. Various types of rivets and riveted joints,
Various types of keys, Socket and spigot (Cotter joint) , Knuckle (pin) joint, Muff coupling,
Protected and unprotected Flanged, coupling, universal coupling, solid and bush bearing.
Plummer block (pedestal bearing), foot step bearing. Flat and V-belt pulleys, Fast and loose
pulleys, speed cone pulleys, Pipe joint for C.I. Flanged, socket and spigot type pipe joint.

Union pipe joint and standard pipe-fitting. The applications of above machine components.
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Unit-3:Production Drawing: Limits, Fits, & Tolerances- No. of lectures- 06
Dimensional Tolerances: Introduction to system of limits and fits. Basic concepts.
Terminology, Tolerances, various types. Necessity of Limit system, Unilateral and Bilateral
Tolerances, Relation between Tolerances and Manufacturing Processes, Methods of
indicating tolerances on drawings, IT grades, Types of fits, Grades of tolerances, types of
Holes & shafts based on fundamental deviations, designation of fit, Systems of fits, Selection
of fits, Selection of tolerances based on fits
Geometrical Tolerances:- Need of Geometrical Tolerances, Terminology, Tolerances for
Single Features such as Straightness, Flatness, Circularity, Cylindricity. Tolerances for
Related Features such as Parallelism, Perpendicularity, Angularity, Concentricity, Tolerance
Symbol and Value, Indicating Geometrical Tolerances on drawings.
Surface Finish:- Surface Texture, Surface Roughness Number, Roughness Symbols, Range
of Roughness obtainable with different manufacturing processes.
(Note : Numerals /calculations/problems/tasks/examples/theoretical questions on UNIT
NO.3)

Section 11
Unit-4:Details and Assembly Drawing No. of lectures- 07
To prepare detail drawings from given assembly drawing. To prepare assembly drawing from
given drawing of details. Preparation of detailed drawing from the given details such as:
Tools post of center lathe, Tail stock, Cross head Assembly, Jigs and fixtures, connecting rod
and piston of I.C. Engines, Gland and stuffing box and many more suitable/considerations
with moderate difficulty level, etc.Selection and showing of all the symbols & surface finish
symbols, fits, tolerancesfor dimensions to details and assembly drawings.
Unit-5: Computer aided drafting (2D)&Isometric Drafting No. of lectures- 06
Isometric Drawing: Isometric scale, Isometric projection, Isometric drawing, Circles in
isometric view, Isometric views of simple object from given orthographic views
The treatment on 2D Drawing with-
1. Basic commands to draw 2-D objects like line, circle, arc, ellipse, polygon etc.
2. Edit & Modify commands: Erase, extension, break, fillet, chamfer, trim, scale,
hatching etc.
3. Dimensioning & text commands
4. Viewing and other : Zoom, pan, block etc.

Computer aided drafting for Isometric Drawing.

13



Plotting of drawings (printing process).
Unit-6:Computer aided drafting (3D) No. of lectures- 05

Introduction to Computer aided drafting (3D). Introduction to modeling: Wireframe, Solid,

Surface Modeling, Three dimensional drawing: UCS & three dimensional co-ordinates,

Viewing in three dimensions, Solid modeling commands: primitive solids, extrude, revolve,

sweep, loft, press pull, etc, Solid editing commands: 3D-rotate, 3D-Move. 3D-Scale, Boolean

operations, Slice, Sections, etc.

Internal Continuous Assessment (ICA):

List of Experiments/Assignments/Case Studies, etc.

1. Sheet no. 1. Based on Basic of drawing & dimensioning along with BIS
conventions mentioned in Unit No.1

2. Sheet no. 2: Based on Free hand sketches, drawing of various machine components
mentioned in Unit No. 2

3. Sheet no. 3. Based on Production Drawing.(Dimensional and Geometrical
Tolerances).

4. Sheet no. 4. Draw details drawing from given assembly & assembly drawing from
the given details drawing (With limits, fits, tolerances)

5. Sheet no.5. Based on Isometric Drawing.

6. Sheet no. 6 Computer aided drafting (2D) of two simple components and print out

7. Sheet no. 7 Computer aided drafting (2D) of isometric drawing and print out

8. Sheet no. 8 Computer aided drafting (3D) of two simple components and print out

Text Books:

1. P.S. Gill, Machine Drawing., S.K. Kataria and Sons , Delhi.

2. N. D. Bhatt,. Machine Drawing. Charotor Publication House, Bombay.

3. N. Sidheshwar . P. Kannaiah and V.V. S. Sastry. Machine Drawing, Tata McGraw
Hill, New Delhi

4. George Omura.,Mastering Auto CAD, BPB Publications.

5. K.L.Narayana, P.Kanniah, & K.V. Reddy,“Machine Drawing” SciTech

Publications (India Pvt. Ltd.) Chennai

Reference Books

1.

IS: SP46- Engineering drawing practice for schools and colleges, B.L.S.
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Publications.

2. IS: 696- Code of practice for general engineering drawings B.1.S. Publications.
3. IS : 2709-Guide for selection of fits, B.1.S. Publications
4. 1S:919-Recommendation for limits and fits for Engineering, B.I.S. Publications

University Theory Paper Exam. Scheme :
Question paper will contain one compulsory question — objective question for 14 Marks.
Question paper will contain one compulsory question on Unit No. 4 for 22-24 Marks.

Question paper will NOT contain any question on Unit No. 5, 6.
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Punyashlok Ahilyadevi Holkar Solapur University
Second Year B.TECH. (Mechanical Engineering)

nfamnw'v:mn Semester-lll

NAAC Accredifed - 2015
‘B’ Grade (CGPA - 2.62)

ME2151 : Microprocessors
in Automation

Teaching Scheme Examination Scheme
Lectures : 03 Hours/week, 03 Credits ESE: 70 Marks
Practical : 02 Hours/week, 01 Credit ISE : 30 Marks

ICA : 25 Marks
Course Introduction

The course is lab-centered and students will learn by working with real hardware such as
8085/8051 boards, Arduino and Raspberry Pi Boards and PLCs. Topics covered in the course
include: assembly language programming, interfacing of software with hardware; digital logic,
measurement and sensing, ladder programming. There are five specific labs on the topics of:
sensor interfacing, DC motor control, stepper motor control, servo-motor control, and control
using PLCs.

Course Objectives
(Shall not exceed 06)
During this course, student is expected to:
1. Understand microprocessor/microcontroller architecture and assembly programming.
2. Understand construction of Arduino and Raspberry Pi and how to use it
3. Understand the construction, programming and applications of PLCs.
4. Understand applications of microprocessors/microcontrollers in automation tasks.
Course Outcomes (Shall not exceed 06)
At the end of this course, student will be able to:

1. Define microprocessor, microcontrollers, peripherals and write simple programs in

assembly.

2. Accomplish simple programming tasks on Arduino and Raspberry Pi.



3. Explain applications of PLCs and program them using ladder logic.

4. Explain the need of interfacing, function and application of each interfacing component.
Section |

Unit-1: Microprocessors No. of lectures - 8

Fundamentals of computing system, microprocessor definition, memory and its types, Von
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Neumann vs Harvard Architecture, RISC/CISC, Introduction to 8085 microprocessor, 8085
architecture and pin layout, memory, 8085 programming and instruction set, addressing and
interfacing.
Unit-2: Microcontrollers No. of lectures - 6
Microcontrollers, Introduction to 8051 microcontroller, architecture and pin layout, interfacing
and programming, instruction set, addressing modes, special registers. simple assembly programs
Unit-3: Programming with Arduino No. of lectures - 6
Arduino Environment: Board, shield, libraries and IDE.
Programming: Arduino programs, build, compiling, uploading
Debugging: Debug environments, UART, serial communication in Arduino

Section 11
Unit-4: Programming with Raspberry Pi No. of lectures - 6
Raspberry Pi Environment: how to set up and configure the board
Programming: Introduction to Linux and Python programming
Interfacing: Communicate devices using the 1/0 pins, programming using python
Unit-5: Programmable Logic Controllers No. of lectures - 8
PLCs, list of manufacturers, PLC architecture, PLC Input and output (NPN/PNP), 1/0
Processing, Boolean algebra, Ladder Diagrams, SFCs and functional block programming,
internal relays, jump and call, timers and counters, latches.
Unit-6: Interfacing No. of lectures - 6
Interfacing, source and sink currents, pull up and pull down configuration, motor drivers, relays,
optocouplers, ADC/DAC, OPAMPs, Signal Conditioning, Signal Processing, Computer Based
Instrumentation, Data Recording and Logging, DAQs

Internal Continuous Assessment (ICA):

List of Experiments/Assignments/Case Studies, etc.

Theory assignment microprocessor and microcontrollers.

One programming assignment on 8085.

One programming assignment on 8051.

One practical assignment on interfacing sensors with Arduino.
One practical assignment on dc motor control using Arduino.

One practical assignment of stepper motor control using Arduino.
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One practical assignment on interfacing sensors with Raspberry Pi.
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8. One practical assignment on dc motor control using Raspberry Pi.
0. One PLC programming assignment featuring, relays, timers etc.

10.  One practical assignment on interfacing sensors and actuators with PLC.

Text Books:
1. Gaonkar Ramesh, The 8085 microprocessor, Penram International Publishing, 3rd
Edition.

2 Kenneth J. Ayala, The 8051 Microcontroller, Delmar Learning, 4th Edition.
3. Banzi, Getting Started with Arduino, McGraw Hill, 2nd Edition
4 Gareth Halfacree, Eben Upton, Raspberry Pi User Guide, O’Riley, 2nd Edition
5. W. Bolton, Mechatronics, 4th edition (or later) Pearson Publishing
Reference Books
1. W. Bolton, Programmable Logic Controllers, Pearson Publishing
2. Bishop et.al, Handbook of Mechatronics, CRC Press
3. Mazidi, 8051 Microcontroller, Prentice Hall, 3rd Edition

4, Petruzella Frank, Programmable Logic Controllers, McGraw Hill, 2nd Edition
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Punyashlok Ahilyadevi Holkar Solapur University
Second Year B.TECH. (Mechanical Engineering)
Semester-111

ME2152 :Internal Combustion Engines

Examination Scheme
Lectures:03Hours/week, 03Credits ESE:70Marks
Practical :02Hours/week, 01Credit ISE:30Marks

ICA:25Marks

Course Introduction: 1.C. Engines are widely used for passenger vehicles, transportation,
agriculture purchases. They are available in different capacities and types. Its study is vital for a

Mechanical Engineer.

Course Objectives:
During this course, student is expected to:
1. Distinguish the different types of engine constructions and their thermodynamic
principles.
2. Differentiate the constructional details of various fuel systems used in different types of
I. C. Engines and calculate major dimensions of carburettor and fuel injection system.
3. Apply the basic knowledge to infer the different methods for enhancing the performance
of I. C. engines
4. Correlate the difference in SI and CI engine combustion processes with the design of
combustion chambers used in these engines
5. Evaluate the performance parameters of I. C. engines to justify their use in different
applications.
6. Categorize different alternative fuels suitable for different engine applications and
compare the pollutants formed in these engines and their control methods
Course Outcomes:
At the end of this course, student will be able to:
1. Recognize and understand the reasons for differences in the construction of different
types of internal combustion engines.
2. Evaluate differences among operating characteristics of different engine types and
designs.

3. Select the appropriate engine for a given application.
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4. Conduct performance tests on engines and Compare experimental results with
Theoretical predictions.
5. Compare experimental results with theoretical predictions and make proper

justifications.

Section |

Unit-1: Introduction to I. C. Engines No. of lectures-05
Introduction, Classification of 1.C. Engines, Engine Cycles-Otto and Diesel Cycle, Valve timing
diagram for high and low speed engines, Port timing diagram for two strokes S.l. Engines
Unit-2: Fuel System for S. I. Engines No. of lectures-06
Engine fuel requirements, Mixture requirements, Simple carburetor, and Additional systems
in modern carburettor, compensating devices, Calculation of air fuel ratio (exact and
approximate methods), Calculation of main dimensions of air and fuel supply (Numerical
calculations of main dimensions of carburetor), Electronic Petrol injection system (MPFI).
Unit-3: Fuel System for C. I. Engines No. of lectures-05
Requirements of fuel injection system for C.I. Engines, Types of injection systems-Individual
pump, Common rail and Distributor systems, Unit injector, Types of fuel nozzles- single hole,
multihole, pintle and pintaux, CRDI.
Unit-4: Supercharging No. of lectures-04
Purpose of supercharging, Turbo charging, Thermodynamic cycle of supercharged and
turbocharged Engines, Advantages and disadvantages, Limits of supercharging for S.I. and C.I.
Engines.

Section 11
Unit-5:Combustion in SI Engines No. of lectures-05
Stages of combustion in S.I. Engines, Ignition lag, Flame propagation, Factors affecting flame
speed, Abnormal combustion, Octane number, HUCR, Requirements of combustion chambers of
S.1. Engines and its types
Unit-6: Combustion in C.1. Engines No. of lectures-05
Stages of combustion in C.I. Engines, Delay period, Abnormal Combustion-Diesel knock,
Requirements of combustion chambers for C.I. Engines and its types. Comparison of abnormal

combustion in S I and C | Engines. Cetane number.

20



Unit-7: Engine Testing and performance evaluation No. of lectures-05
Performance parameters, Measurement of performance parameters like torque, power, and
Volumetric Efficiency, Mechanical Efficiency, bsfc, Brake and Indicated Thermal

efficiencies. Heat Balance Sheet. (Numerical on engine Performance and Heat Balance

Sheet).

Unit-8: Alternative Fuels and Engine Emission No. of lectures-05
Various alternative fuels and their suitability for I. C. Engines. S.1. Engine emissions (HC,

CO, NOx),C.I. Engines Emissions (CO, NOx, Smog, Particulate), Bharat Norms

Internal Continuous Assessment (ICA):
List of Experiments/Assignments/Case Studies, etc.
(minimum 3 from group A and B, and all from Group C)
Group A (Study group)
10.  Constructional details of I.C. engines.
11.  Study of Engine Cooling and Lubrication system
12.  Study of Ignition systems and Starting systems
13.  Study of fuel system for S.I. and C. I. engines
Group B (Trial group)

1 Constant Speed Test (Influence of load on performance)
2 Morse Test
3 Heat balance sheet
4 Test on computer controlled I.C. Engine/ Variable Compression Ratio Engine
5 Measurement of exhaust emissions of Sl / Cl engines
Group C
1 Assignment on recent trends in IC Engine.
2 Visit to an engine (or component) manufacturing company / repairing unit.
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Text Books:

1. Internal Combustion Engines, Mathur and Sharma, DhanpatRai.

2. Engineering Fundamentals of the Internal Combustion EngineS, Willard Pulkrabeck,

Prentice Hall

3. Internal Combustion Engines, R. K. Rajput, DhanpatRai Publications

4, Internal Combustion Engines, V. Ganesan, McGraw Hill
Reference Books

1. Internal Combustion Engines Fundamentals, John Heywood, McGraw Hill
Internal Combustion Engines Emission and Control, Eran Sher, SAE
Engine Emissions Purandir, Narosa
Alternative Fuels, S.S Thipse, Jaico
Internal Combustion Engines Fundamentals, Maleev, McGraw Hill
Internal Combustion Engines Vol. 1 and Vol. 2, C.F Taylor, MIT Press

Internal Combustion Engines, Obert, McGraw Hill

©© N o g &~ w D

Internal Combustion Engines: AppliedThermo sciences, Fergusson & Kirkpatrick,
Wiley
0. SAE Handbook, SAE, SAE.
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ME2153 : Composite

Materials

Teaching Scheme Examination Scheme
Lectures : 03 Hours/week, 03 Credits ESE: 70 Marks
Practical : 02 Hours/week, 01 Credit ISE : 30 Marks

ICA : 25 Marks

Course Objectives:
During this course, student is expected to:
1. To know the different types of composite materials and their applications.

2. To understand the different properties of composite materials.
3. To know various manufacturing processes of composites.
4. To understand process of identi