Walchand College of Engineering, Sangli

(Government Aided Autonomous Institute)

AY 2022-23

Course Information

Programme B. Tech. (Mechanical Engineering)
Class, Semester Third Year B. Tech., Sem. V
Course Code 5ME301
Course Name Heat Transfer
Desired Requisites:
Teaching Scheme Examination Scheme (Marks)
Lecture 3Hrs/week MSE ISE ESE Total
Tutorial - 30 20 50 100
Credits: 3

Course Objectives

To introduce the various mechanisms of heat and mass transfer that characterizes a given physical
system.

To make the students familiarize conservation equations along with models for heat transfer processes.

To prepare the students for analysis of one-dimensional steady and unsteady partial differential
equations.
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To train the students to develop representative models of real-life heat transfer processes and systems

Course Outcomes (CO) with Bloom’s Taxonomy Level

At the end of the course, the students will be able to,

CO

Bloom’s
Taxonomy
Level

Course Outcome Statement/s

Bloom’s
Taxonomy
Description

Co1

Demonstrate the basic laws of heat and mass transfer and compute heat
transfer rates.

Applying

CO2

Analyze problems involving steady and transient state heat transfer.

v

Analysing

CO3

Assess the heat exchanger performance by using the LMTD and NTU. V

Evaluating

Module

Module Contents

Hours

Introduction

Introduction to Heat transfer, difference between thermodynamics and heat transfer,
modes of heat transfer. laws of heat transfer, thermal conductivity coefficient of heat
transfer and Boiling & Condensation ( Theory part)

Conduction

Simple steady state problems in heat conduction, concept of thermal resistance and
conductance. General equation of temperature field in three dimensional Cartesian
coordinate systems. Application of above (one dimensional case) equation to the
system of plane wall (including composite structure) as well as to the system with
radial heat conduction i.e. cylinders and Sphere (including composite structures).
Steady state conduction one dimensional) through extended surface (fins) of constant
cross section. One dimensional steady state heat conduction with uniform heat
generation, (plane wall and solid cylinder) critical radius of insulation. Concept of
unsteady state heat conduction. Transient heat flow system with negligible internal
resistance

Radiation

Nature of thermal radiation, definitions of absorptivity, reflectivity, transmissivity,
monochromatic emissive power, total emissive power and emissivity, concept of black
body and gray body, Kirchhoff laws, Wien’s law and Planck’s law, deduction of Stefan
Boltzmann equation. Lambert’s cosine rule, intensity of radiation, energy change by
radiation between two black surfaces with non-absorbing medium in between and in
absence of reradiating surfaces, geometric shape factor, energy exchange by radiation
between two gray surfaces without absorbing medium and absence of radiation and




radiosity, radiation network method, network for two surfaces

Free Convection
Mass, momentum and energy conservation equations, non-dimensional numbers,
v hydrodynamic and thermal boundary layers, basics of heat transfer in external and 6
internal laminar and turbulent flows, and use of co-relations. Free Convection and use
of its co-relations

Forced Convection

External flow: Thermal analysis of Flow over flat plate, cylinder, sphere and flow
\ across tubes. 6
Internal flow: Convection correlations, Hydrodynamic and thermal considerations,
thermal analysis and convection correlations for circular and non-circular tubes.

Heat Exchangers

Exchangers, Tubular heat exchangers, Extended surface heat exchangers.
Classification according to flow arrangement. Fouling factor, mean temperature
difference, LMTD for parallel flow, counter flow, mean temperature for cross flow,
correction factor, and special cases. The effectiveness by NTU method, effectiveness 5
of parallel, counter flow and cross flow heat exchangers and design consideration.
Heat pipe component and working principle.(Elementary treatment only) Types of
Heat exchangers

VI

Text Books

1 P. K. Nag, “Heat Transfer”, Tata McGraw Hill Publishing, 3 Edition, 2011

N

Yunus. A. Cengel, “Heat Transfer — A Practical Approach”, Tata McGraw Hill,5" Edition, 2017

3 Incropera and Dewitt, “Fundamentals of Heat and Mass Transfer”, Wiley publications, 7" Edition, 2013

References

1 H. Schlichting , K. Gersten, “ Boundary Layer Theory” Springer, 8" Edition, 2000

2 K Ramesh Shah, Dusan P. Sekulic, “Fundamentals of Heat Exchanger Design” Wiley, 5" Edition, 2012
3 J P Holman, Souvik Bhattacharyaa, « Heat Transfer” McGraw-Hill, 10" Edition, 2017
Useful Links
1 https://nptel.ac.in/courses/112/101/112101097/
2 https://www.youtube.com/watch?v=ledD231t5jl4

3 https://web.iitd.ac.in/~pmvs/course_mel242.php

CO-PO Mapping

Programme Outcomes (PO) PSO
1 2 3 4 5 6 7 8 9 10 | 11 12 1 2
Co1 3 1
CO2 1 2 3 2 2
COos3 3 2 2

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO.

Assessment

The assessment is based on MSE, ISE and ESE.

MSE shall be typically on modules 1 to 3.

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can be
field visit, assignments etc. and is expected to map at least one higher order PO.

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on modules 4
to 6.

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ESE are
needed. (ESE shall be a separate head of passing)




Walchand College of Engineering, Sangli

(Government Aided Autonomous Institute)

AY 2022-23
Course Information
Programme B. Tech. (Mechanical Engineering)
Class, Semester Third Year B. Tech., Sem. V
Course Code 5ME302
Course Name Applied Thermodynamics
Desired Requisites:
Teaching Scheme Examination Scheme (Marks)
Lecture 2 Hrs/week MSE ISE ESE Total
Tutorial - 30 20 50 100
Credits: 2

Course Objectives

To learn about gas and vapor cycles and their first law and second law efficiencies

To understand about the properties of dry and wet air and the principles of psychometric.

To learn about gas dynamics of air flow

To learn about the compressors with and without intercooling.

OB WN -

To analyze the performance of steam turbines.

Course Outcomes (CO) with Bloom’s Taxonomy Level

At the end of the course, the students will be able to,

Bloom’s Bloom’s
CO | Course Outcome Statement/s Taxonomy Taxonomy
Level Description
CO1 | Understand various practical power cycles I Understanding
CO2 | Recognize phenomena occurring in high speed compressible flows. I Applying
CO3 | Analyze energy conversion in various thermal devices such as v Analysing
steam turbines and compressors.
Module Module Contents Hours
Vapour Power Cycles
| Revision of basic Rankine Cycle. Rankine cycle with superheat, reheat and 4
regeneration.
Gas Power Cycles
I Air standard Otto, Diesel and Dual cycles, Air standard Brayton cycle, effect 5
of reheat, regeneration and intercooling
Psychrometry
i Psychrometry: Properties of dry and wet air, use of psychrometric chart, 4
Psychrometric processes: involving heating/cooling and
humidification/dehumidification.
Compressible Flow
Basics of compressible flow, stagnation properties, Isentropic flow of a perfect
v ) . 5
gas through a nozzle, choked flow, subsonic and supersonic flows- normal
shocks- use of ideal gas tables for isentropic flow and normal shock flow
Compressors
V Reciprocating compressors: construction, work input, necessity of cooling , 4
isothermal efficiency, heat rejected, effect of clearance volume, volumetric




efficiency, necessity of multistage, optimum intermediate pressure for
minimum work required, after cooler, free air delivered, air flow measurement,
capacity control.

Rotodynamic Air Compressors: Centrifugal compressor, velocity diagram,
theory of operation, losses, adiabatic efficiency, effect of compressibility,
diffuser, pre-whirl, pressure coefficient, slip factor, performance.

Steam Turbines
VI Types of steam turbine, Analysis of steam turbines, velocity and pressure

compounding of steam turbines. Numerical on steam turbines. 4
Text Books
1 P. K. Nag “Engineering Thermodynamics”, Tata McGraw Hill Publication, 6th Edition, 2017
2 R. Yadav, “Fundamentals of Thermodynamics”, Central Publication house, Allahabad, Revised 7th
Edition, 2011
References
1 Cengel and Boles, “Thermodynamics an Engineering Approach”, Tata McGraw-Hill publication,
Revised 9th Edition, 2019
2 Sonntag, R. E, Borgnakke, C. and Van Wylen, G. J., “Fundamentals of Thermodynamics”, John
Wiley and Sons, 7th Edition, 2009
3 Moran, M. J. and Shapiro, H. N., “Fundamentals of Engineering Thermodynamics”, John Wiley
and Sons, 8th Edition, 1999

Useful Links

1 https://nptel.ac.in/courses/112/105/112105123/

2 https://nptel.ac.in/content/storage2/courses/112104117/ui/Course_home-lec6.htm

CO-PO Mapping

Programme Outcomes (PO) PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2
Cco1 3 3 1 2 2
CO2 3 2 |1 2 |3 3 3 1 3 2 2
COos3 3 2 1 2 1 |1 3 1

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO.

Assessment

The assessment is based on MSE, ISE and ESE.
MSE shall be typically on modules 1 to 3.

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can

be field visit, assignments etc. and is expected to map at least one higher order PO.
ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on
modules 4 to 6.

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in

ESE are needed. (ESE shall be a separate head of passing)




Walchand College of Engineering, Sangli

(Government Aided Autonomous Institute)

AY 2022-23
Course Information
Programme B. Tech. (Mechanical Engineering)
Class, Semester Third Year B. Tech., Sem. V
Course Code 5ME353
Course Name Manufacturing Technology Lab
Desired Requisites: Basic knowledge of manufacturing processes and tool engineering.
Teaching Scheme Examination Scheme (Marks)
Practical - LAl LA2 Lab ESE Total
Interaction | 2 Hrs/Week 30 30 40 100
Credits: 2

Course Objectives

1 | Tosummarize the tooling techniques.

N

To illustrate the knowledge to students on various concepts of manufacturing technology.

3 | Toelaborate various techniques for production planning and control.

Course Outcomes (CO) with Bloom’s Taxonomy Level

At the end of the course, the students will be able to,

Bloom’s Bloom’s
CO | Course Outcome Statement/s Taxonomy Taxonomy
Level Description
co1 Classify tools and tooling techniques, production planning control I Understanding
methods
CO2 | Differentiate various concepts of manufacturing technologies v Analysing
CO3 | Design of jig and fixture, press tool VI Creating

List of Experiments / Lab Activities

Interactive sessions and learning activities on any eight topics of the following:
1. Tool geometry of single point cutting tools and inserts.

2. Tool geometry of multipoint cutting tools.

3. Design of drilling jig.

4. Design of milling fixture.

5. Design of press tool assembly.

6. Types of assemblies in manufacturing industries.

7. Different manufacturing process sheets and their selection.
8. Production planning and control techniques.

9. MRP-I and MRP-II

10. Interchangeability and selective assembly.

Text Books

Kalpakjian and Schmid, “Manufacturing Processes for Engineering Materials”, Pearson India, 5"
Edition, 2014

2 P. C. Sharma, “Text Book of Production Engineering”, S. Chand Company, New Delhi, 2008

3 K.C. Arora, “Production and Operations Management” Laxmi Publications Ltd., New Delhi, 2004




References

1 P. H. Joshi, “Jigs and Fixtures”, Tata McGraw-Hill Publishing Ltd., New Delhi,
ISBN:9780070680739, 2010
2 Edward Hoffmann, “Jig and fixture design”, Cengage Learning, 5" edition,2008
Useful Links
1 https://www.youtube.com/watch?v=7yzvno4AvKw
2 https://www.youtube.com/watch?v=9qBZyzjoqAo
3 https://www.youtube.com/watch?v=ygFTjc8foel
CO-PO Mapping
Programme Outcomes (PO) PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2
co1 3 2 2
CO2 3 2 2
COos3 3 2 2
The strength of mapping is to be written as 1,2,3; where, 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO, and preferably to only one PO.
Assessment
There are three components of lab assessment, LA1, LA2 and Lab ESE.
IMP: Lab ESE is a separate head of passing.(min 40 %), LA1+LA2 should be min 40%
Assessment Based on Conducted by Typical Schedule Marks
Lab activities, Lab Course During Week 1 to Week 8
LA1 attendance, Marks Submission at the end of 30
. Faculty
journal Week 8
Lab activities, Lab Course During Week 9 to Week 16
LA2 attendance, Faculty Marks Submission at the end of 30
journal Week 16
Lab Course
Lab activities, Faculty and During Week 18 to Week 19
Lab ESE journal/ External Marks Submission at the end of 40
performance Examiner as Week 19
applicable

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing
experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the
nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and

related activities if any.




Walchand College of Engineering, Sangli

(Government Aided Autonomous Institute)

AY 2022-23

Course Information

Programme B. Tech. (Mechanical Engineering)
Class, Semester Third Year B. Tech., Sem. V
Course Code 5ME351

Course Name Heat Transfer Lab

Desired Requisites:

Teaching Scheme Examination Scheme (Marks)
Practical 2Hrs/Week LAl LA2 Lab ESE Total
Interaction - 30 30 40 100
Credits: 1

Course Objectives

Introduce the various mechanisms of heat and mass transfer that characterizes a given

1 physical system.
Formulate conservation equations along with models for heat transfer processes and use of
analytical to solve one-dimensional steady and unsteady partial differential equations.
3 To develop representative models of real processes and systems and draw conclusions
concerning process/system design or performance from attendant analysis.
To develop a professional approach to lifelong learning in design of some thermal systems to
4 include the awareness of social and environment issues associated with engineering

practices.

Course Outcomes (CO) with Bloom’s Taxonomy Level

At the end of the course, the students will be able to,

Bloom’s Bloom’s
(6{0) Course Outcome Statement/s Taxonomy Taxonomy
Level Description
Understand the basic laws and concepts of Conduction, I Understanding
CO1 | Convection and Radiation, Boiling and Condensation heat
transfer.
Analyze problems of Radiation, Convection Heat Transfer
CO2 | and problems involving steady and transient state heat v Analysing
conduction in simple geometries.
Evaluate the heat exchanger performance by using the V Evaluating
CO3 | method of log mean temperature difference and
effectiveness methods.

List of Experiments / Lab Activities

List of Experiments:
Following practical’s should be considered for ISE and ESE evaluation.
Experiments

©WCoNok~wh P

To find Thermal Conductivity of metal bar, insulating powder.

To find thermal conductivity of Composite wall and evaluate the performance of Pin fin.
To verify the Stefan —Boltzmann constant and find the emissivity of non-black surface.
To find the Heat Transfer coefficient in Natural Convection.

To find the Heat Transfer coefficient in Forced Convection.

Trial on Heat exchanger — parallel / counter flow.

To conduct the experiment on Pool Boiling, critical heat flux.

To find the Heat Transfer coefficient in Drop and film condensation.

Experiment on unsteady state heat transfer.




Trial on compact heat exchanger and its performance
Demonstration / Study

1. Heat Pipe Demonstration.
2. Various applications of heat exchanger in process and food industries.
3. Visit to / Demonstration of Heat exchanger manufacturing plant/dairy plant
Text Books
1 P. K. Nag, “Heat Transfer”, Tata McGraw Hill Publishing, 3" Edition, 2011
2 Yunus. A. Cengel, “Heat Transfer — A Practical Approach”, Tata McGraw Hill, 5" Edition,
2017
3 Incropera and Dewitt, “Fundamentals of Heat and Mass Transfer”, Wiley publications, 7™
Edition, 2013

References

1 H. Schlichting , K. Gersten, “ Boundary Layer Theory” Springer, 8" Edition, 2000

K Ramesh Shah, Dusan P. Sekulic, “Fundamentals of Heat Exchanger Design” Wiley, 5"
Edition,2012

3 J P Holman, Souvik Bhattacharyaa, * Heat Transfer” McGraw-Hill, 10" Edition, 2017

Useful Links

1 https://nptel.ac.in/courses/112/101/112101097/

N

https://www.youtube.com/watch?v=ledD231t5jl4

3 https://web.iitd.ac.in/~pmvs/course_mel242.php

CO-PO Mapping

Programme Outcomes (PO) PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2
Co1| 2
CO2 2 2 2
CO3 | 2 2 2 1 2 2 2

The strength of mapping is to be written as 1,2,3; where, 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO, and preferably to only one PO.

Assessment

There are three components of lab assessment, LA1, LA2 and Lab ESE.
IMP: Lab ESE is a separate head of passing.(min 40 %), LAI+LA2 should be min 40%

Assessment Based on Conducted by Typical Schedule Marks
Lab activities, During Week 1 to Week 8
LAl attendance, Lab Course Faculty | Marks Submission at the end of 30
journal Week 8
Lab activities, During Week 9 to Week 16
LA2 attendance, Lab Course Faculty | Marks Submission at the end of 30
journal Week 16
Lab activities, Labagglg;eef;:lu lty During Week 18 to Week 19
Lab ESE journal/ . Marks Submission at the end of 40
Examiner as
performance . Week 19
applicable

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing
experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the
nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and
related activities if any.




Walchand College of Engineering, Sangli

(Government Aided Autonomous Institute)

AY 2022-23

Course Information

Programme B. Tech. (Mechanical Engineering)

Class, Semester Third Year B. Tech., Sem. V

Course Code 5ME352

Course Name Applied Thermodynamics Lab

Desired Requisites:

Teaching Scheme Examination Scheme (Marks)

Practical 2Hrs/Week LA1 LA2 Lab ESE Total

Interaction - 30 30 40 100

Credits: 1

Course Objectives

1 To learn about of phychrometric processes and comfort conditions

2 To develop the student’s skills in applying the isentropic flow and normal shock to some flow
systems.

3 To develop student’s ability to demonstrate different power cycles

Course Outcomes (CO) with Bloom’s Taxonomy Level

At the end of the course, the students will be able to,

Bloom’s Bloom’s
CO | Course Outcome Statement/s Taxonomy Taxonomy
Level Description
CO3 | Understand different power cycles I Understanding
CO2 | Interpret the different physchrometric processes and v Analysing
CO1 | Investigate the sonic , subsonic and supersonic flow situations i Applying

List of Experiments / Lab Activities

List of Experiments:
Study of factors affecting the performance of Rankine cycle through numericals.
Study of factors affecting the performance of Gas Power cycles through numericals.
Study of different psychrometric processes through numericals.
Study of stagnation properties through numericals.
Study of centrifugal compressor and its performance through numericals.
Study of velocity and pressure compounding in steam turbines.
List of experiments (Trial/Demonstration type)
7. Trial on gasoline engine to understand air standard Otto cycle.
8. Trial on diesel engine to understand air standard Diesel cycle.
9. Trial on reciprocating compressor.
10. Trial on steam power plant and demonstration on Power Plant simulator.
11. Trial of Gas Power Plant on simulator.

ocourwhE

Text Books

1 P. K. Nag “Engineering Thermodynamics”, Tata McGraw Hill Publication, 2017, 6" Edition

R. Yadav, “Fundamentals of Thermodynamics”, Central Publication house, Allahabad, 2011,
Revised 7" Edition

References

1 Cengel and Boles, “Thermodynamics an Engineering Approach”, Tata McGraw-Hill publication,
Revised 9" Edition, 2019

2 Sonntag, R. E, Borgnakke, C. and Van Wylen, G. J., “Fundamentals of Thermodynamics”, John




Wiley and Sons, 7" Edition, 2009

3 Moran, M. J. and Shapiro, H. N., “Fundamentals of Engineering Thermodynamics”, John Wiley

and Sons, 8" Edition, 1999

Useful Links

https://www.youtube.com/watch?v=v36FiXcxtOk&list=PLKUEX3IbW7leYWEBObaTgg6ShS2zV
E-Au&index=3

2 https://www.youtube.com/channel/UC-znD1sQHOQIRgZBrs1UJbA/videos

CO-PO Mapping

Programme Outcomes (PO) PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2
Cco1 3 2 1 2
CO2 3 2 1 3 3 3 3 1 2
COos3 3 2 3 2 1 3 1

The strength of mapping is to be written as 1,2,3; where, 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO, and preferably to only one PO.

Assessment

There are three components of lab assessment, LAL, LA2 and Lab ESE.
IMP: Lab ESE is a separate head of passing. LAL, LA2 together is treated as In-Semester Evaluation.

Assessment Based on Conducted by Typical Schedule Marks
Lab activities, During Week 1 to Week 8
LA1 attendance, Lab Course Faculty Marks Submission at the end of 30
journal Week 8
Lab activities, During Week 9 to Week 16
LA2 attendance, Lab Course Faculty Marks Submission at the end of 30
journal Week 16
Lab activities, | Lab Course Faculty and | During Week 18 to Week 19
Lab ESE journal/ External Examiner as | Marks Submission at the end of 40
performance applicable Week 19

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing

experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the
nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and
related activities if any.




Walchand College of Engineering, Sangli

(Government Aided Autonomous Institute)

AY 2022-23

Course Information

Programme B.Tech. (Mechanical Engineering)
Class, Semester Third Year B. Tech., SemV
Course Code 5ME345

Course Name Mini Project 1

Desired Requisites:

Teaching Scheme Examination Scheme (Marks)
Practical 2 Hrs./Week LAl LA2 Lab ESE Total
Interaction - 30 30 40 100
Credits: 01

Course Objectives

1 To familiarize students with the 2 dimensional CAD modelling.

) To give hands-on experience to students on creating 2 dimensional models of engineering
components.

3 To learn the drafting features of 2 dimensional modelling software.

Course Outcomes (CO) with Bloom’s Taxonomy Level

At the end of the course, the students will be able to,

Bloom’s Bloom’s
CO | Course Outcome Statement/s Taxonomy Taxonomy
Level Description

Use different commands, utilities and tools of 2 dimensional I Understanding
co1 modelling software.
cO2 Produce 2 dimensional models of engineering components using VI Creating

modelling software.

Build drafting drawings of the 2 dimensional model prepared VI Creating
cos using software.

Course contents

Guidelines for Mini Project 1:

1.
2.

3.
4.

Students are required to work in a group of maximum five students per group.

Students shall submit an implementation plan in the form of Gantt/PERT/CPM chart, which will

cover weekly activity of mini project.

A log book to be prepared by each group, wherein the group can record weekly work progress.

Faculty advisor may give inputs to students during mini project activity; however, focus shall be

on self-learning.

The project work shall consist following :

e Learning and using different commands, features, utilities and tools in the 2 D modelling
software such as AutoCAD or other online freeware tools.

e Preparing 2 D models of different engineering components using software. This shall include
sectional views, cut sections, exploded views etc.

e Preparing assembly and component detail drawing along with drafting for simple assemblies.

With the focus on self-learning and innovation within the students through the Mini Projects, it is

preferable that the mini project of appropriate level and quality be carried out.




7. Students may complete a mini project as an industry sponsored project, in consultation with the
faculty advisor.

8. Students are encouraged to produce drawings / 2 D models for components used in industry.

9. The topic / drawing for the mini project shall be chosen in consultation with the faculty.

10. At the end of the project, students are required to submit the soft copy of the models and or print of
the same for evaluation.

Guidelines for Assessment of Mini Project Practical / Oral Examination:
Report should be prepared as per the guidelines issued by the department.
Mini Project shall be assessed through a presentation and demonstration by the student project group to
faculty advisor / a panel of examiners.
Students shall be motivated to publish a paper based on the work in students competitions / Conferences /
journals.
1. Mini Project shall be assessed based on following points;
Quality of problem and clarity
Proper use of drawing conventions, standards and standard practices
Effective use of skill sets
Contribution of an individual’s as member or leader
Clarity in written and oral communication

ok own

Text Books

George Omura, Brian C. Benton, “Mastering AutoCAD 2019 and AutoCAD LT 20197, Wiley
India Pvt Ltd, 2018 edition, ISBN: 9788126578443, 8126578440

2 Sunil K. Pandey, “Learn AutoCAD in a Easy Way”, Unitech Books, 2010

References

Cadfolks, “AutoCAD 2019 for Beginners”, Kishore 2018, ISBN 8193724119, 9788193724118

Bill Fane, “AutoCAD Dummies”, 18th edition

https://images-na.ssl-images-amazon.com/images/I/C1BxaOCO-IS.pdf

AWNF-

www.thesourcecad.com/autocad-commands/

Useful Links

1 www.youtube.com/watch?v=QuR-VKis3jU

2 www.youtube.com/watch?v=JfHGU6M_Uwyg

CO-PO Mapping

Programme Outcomes (PO) PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2
Cco1 3 1 2 3 3 3
CO2 2 2 3 2 3 3 2 1
COos3 3 3 1

The strength of mapping is to be written as 1,2,3; where, 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO, and preferably to only one PO.




Assessment

There are three components of lab assessment, LA1, LA2 and Lab ESE.
IMP: Lab ESE is a separate head of passing.(min 40 %), LA1+LA2 should be min 40%.

Assessment Based on Conducted by Typical Schedule Marks
Lab activities, During Week 1 to Week 8
LA1 attendance, Lab Course Faculty | Marks Submission at the end of 30
journal Week 8
Lab activities, During Week 9 to Week 16
LA2 attendance, Lab Course Faculty | Marks Submission at the end of 30
journal Week 16
. L Facul .
Lab activities, abagglg:erj:lu v During Week 18 to Week 19
Lab ESE journal/ . Marks Submission at the end of 40
Examiner as
performance . Week 19
applicable

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing
experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the
nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and
related activities if any..




Walchand College of Engineering, Sangli

(Government Aided Autonomous Institute)

AY 2022-23

Course Information

Programme B.Tech. (Mechanical Engineering)
Class, Semester Third Year B. Tech., SemV
Course Code 5ME346

Course Name Mini Project 2

Desired Requisites:

Teaching Scheme Examination Scheme (Marks)
Practical 2 Hrs/Week LAl LA2 Lab ESE Total
Interaction - 30 30 40 100
Credits: 01

Course Objectives

To familiarize students with the different 3 dimensional modelling software available in the
department / freeware available on-line.

To give hands- on experience to students on 3 dimensional modelling of simple assemblies.

To enable students to use drafting features of 3 dimensional modelling software.

Course Outcomes (CO) with Bloom’s Taxonomy Level

At the end of the course, the students will be able to,

Bloom’s Bloom’s
CcO Course Outcome Statement/s Taxonomy Taxonomy
Level Description
co1 Use different commands, utilities and tools of 3 dimensional I Understanding
modelling software.
cO2 Create 3 dimensional models of engineering components and VI Creating
assemblies using modelling software.
Build drafting drawings of the 3 dimensional model / assemblies VI Creating
cos prepared using 3 D modelling software.

Course contents

Guidelines for Mini Project 2:

1.
2.

3.
4.

Students are required to work in a group of maximum five students per group.

Students shall submit implementation plan in the form of a Gantt/PERT/CPM chart, which will cover

the weekly activity of the mini project.

A log book to be prepared by each group, wherein the group can record weekly work progress.

Faculty advisor may give inputs to students during mini project activity; however, focus shall be on

self-learning.

The project work shall consist following :

e Students will learn different commands, features, utilities and tools in the 3D modelling software
such as CATIA, SOLIDWORKS or other freeware available online.

e Students will prepare 3 D models of different engineering components and assemblies using the
software.

e Students will prepare assembly drawing and drawing of components, exploded views, sectional
views, detailed drafting drawing etc. for the 3 D model.




e Students may opt for modelling of the components / assemblies of standard engineering parts.

6.  With the focus on self-learning and innovation within the students through the Mini Projects, it is
preferable that the mini project of appropriate level and quality be carried out.

7. Students may complete a mini project as an industry sponsored project, in consultation with the
faculty advisor.

8.  Students are encouraged to produce drawings 3 D models for components used in industry.

9.  The topic / model for the mini project shall be chosen in consultation with the faculty.

10. At the end of the project, students are required to submit the soft copy of the models and or print of
the same for evaluation.

Guidelines for Assessment of Mini Project Practical / Oral Examination:

Report should be prepared as per the guidelines issued by the department.

Mini Project shall be assessed through a presentation and demonstration by the student project group to
faculty advisor / a panel of examiners.

Students shall be motivated to publish a paper based on the work in students competitions / Conferences /
journals.

Mini Project shall be assessed based on following points;

1. Quality of problem and clarity

Proper use of drawing conventions, standards and standard practices

Effective use of skill sets

Contribution of an individual’s as member or leader

Clarity in written and oral communication

akrw

Text Books

Danan Thilakanathan, “3D Modeling for Beginners”, CreateSpace Independent Publishing
Platform, 27-Mar-2016, ISBN 1530799627, 9781530799626

Naresh Bhagat, “Workbook on 3 D modelling”, LeLogix Design Solutions Pvt.Ltd., 2019, ISBN
8193928504

References

Sachidanand Jha, “CATIA EXERCISES: 200 Practice Drawings For CATIA and Other Feature-
Based Modeling Software”, Kindle edition, 2019

Useful Links

1 www. youtube.com/watch?v=PJxr-Va4u7U

N

www.youtube.com/watch?v=z44k-T5gBlg

3 www.youtube.com/watch?v=2y1HFiraQQQ

CO-PO Mapping

Programme Outcomes (PO) PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2
Cco1 3 2 3 3 3
CO2 2 2 3 2 3 3 2 1
COos3 3 3 1

The strength of mapping is to be written as 1,2,3; where, 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO, and preferably to only one PO.




Assessment

There are three components of lab assessment, LA1, LA2 and Lab ESE.
IMP: Lab ESE is a separate head of passing.(min 40 %), LA1+LA2 should be min 40%

Assessment Based on Conducted by Typical Schedule Marks
Lab activities, During Week 1 to Week 8
LA1 attendance, Lab Course Faculty | Marks Submission at the end of 30
journal Week 8
Lab activities, During Week 9 to Week 16
LA2 attendance, Lab Course Faculty | Marks Submission at the end of 30
journal Week 16
. L Facul .
Lab activities, abagglg:erj:lu v During Week 18 to Week 19
Lab ESE journal/ . Marks Submission at the end of 40
Examiner as
performance . Week 19
applicable

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing
experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the
nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and
related activities if any.




Walchand College of Engineering, Sangli

(Government Aided Autonomous Institute)

AY 2022-23

Course Information

Programme

B. Tech. (Mechanical Engineering)

Class, Semester

Third Year B. Tech., Sem. V

Course Code

SME312

Course Name

Advanced Strength of Materials

Desired Prerequisites:

Strength of Materials

Teaching Scheme

Examination Scheme (Marks)

Lecture

2 Hrs/week

MSE

ISE

ESE

Total

Tutorial

30

20

50

100

Credits: 2

Course Objectives

To provide students a sound knowledge in strength of materials required to solve the problems in
industry

5 To teach the mathematical and physical principles in understanding the linear continuum behavior of

solids.

Course Outcomes (CO) with Bloom’s Taxonomy Level

At the end of the course, the students will be able to,

Bloom’s Bloom’s
(6{0) Course Outcome Statement/s Taxonomy Taxonomy
Level Description
CO1 | Explain the concept of theory of elasticity I Understanding
CO2 | Analyse the deformation behavior of solids under different types of .
loading and obtain mathematical solutions for simple geometries. v Analysing
g pleg
CO3 | Show basic relations between stress and strains from the theory of
elasticity perspective and use energy methods to solve structural i Applying
problems.
Module Module Contents Hours
Introduction to stress analysis
Assumptions and application of theory of elasticity, Body Force, surface force
| and stress tensor, The state of stress at a point, Normal, Shear and Rectangular 4
stress components, Stress components on an arbitrary plane, Equality of cross
shears
Analysis of stress
I Principal stresses, Stress invariants, Octahedral stresses, Cauchy’s stress formula, 5
Differential equations of equilibrium, Equations of equilibrium in cylindrical
coordinates
Analysis of Strain
Concept of strain, Deformations in the neighborhood of a point, Change in length
1 of a linear element, Interpretation of shear strain components, Plane strains in 4
polar coordinates, Compatibility conditions, Strain rosettes and Strain
Measurement.
Stress-Strain Relations
v Generalized statement of Hooke’s law, Stress-strain relations for isotropic 5
materials, Relation between the elastic constants, Plane Stress and Plane strain,
Mohr’s circles for the 3-D state of stress
V Energy Methods




Introduction, Work done in deformation, Reciprocity theorem, Castigliano 4
theorem, Principle of virtual work, Principle of minimum potential energy,
Rayleigh- Ritz method

Shear Center
VI Bending of Beams, Shear stress distribution and shear centre for thin walled open

. 4
sections
Text Books
1 S.P. Timoshenko and J.N. Goodier, “Theory of Elasticity”, McGraw-Hill Publishing Co. Ltd., 3"
Edition, 1970.

2 Beer and Johnston, “Mechanics of Materials”, McGraw Hill, 6" Edition , 2012

3 L.S. Srinath, “Advanced Mechanics of Solids”, Tata McGraw-Hill Publishing Co. Ltd, 3" Edition 2009.

References

Shames, I.H. and Pitarresi, J.M, “Introduction to solid Mechanics”, PHI learning Pvt. Ltd, 3
Edition, 2009

2 | Hulse, R and Cain J, “Solid Mechanics”, Palgrave publisher, 2" Edition, 2004.

3 F.B Seely and Smith, “Advanced Mechanics of Materials”, John Wiley & Sons, 2™ Edition, 1978.

Useful Links

1 https://nptel.ac.in/courses/112/101/112101095/

N

https://nptel.ac.in/courses/105/105/105105177/

3 https://nptel.ac.in/courses/112/107/112107146/

CO-PO Mapping

Programme Outcomes (PO) PSO
1 2 3 4 5 6 7 8 9 10 11 | 12 1 2
CO1 2 2
CO2 2 3 3 2
CO3 2 2 3 2

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO.

Assessment

The assessment is based on MSE, ISE and ESE.

MSE shall be typically on modules 1 to 3.

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment
can be field visit, assignments etc. and is expected to map at least one higher order PO.

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on
modules 4 to 6.

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in
ESE are needed. (ESE shall be a separate head of passing)




Walchand College of Engineering, Sangli

(Government Aided Autonomous Institute)

AY 2022-23

Course Information

Programme B.Tech. (Mechanical Engineering)
Class, Semester Third Year B. Tech., Sem IV
Course Code 5ME313

Course Name Composite Materials

Desired Requisites:

Teaching Scheme Examination Scheme (Marks)
Lecture 2Hrs/week MSE ISE ESE Total
Tutorial - 30 20 50 100
Credits: 2
Course Objectives
1 To understand the mechanical behavior of composite materials.
2 To get an overview of the methods of manufacturing composite materials.
Course Outcomes (CO) with Bloom’s Taxonomy Level
At the end of the course, the students will be able to,
Bloom’s Bloom’s
(6{0) Course Outcome Statement/s Taxonomy Taxonomy
Level Description
CO1 | Summarize advantages, applications of composites, and Effect of I Understanding
reinforcements.
CO2 | Outline usage, properties various laminates and its role and i Applying
Manufacturing of composite materials
CO3 | Evaluate mechanics of laminates. V Evaluating
Module Module Contents Hours
INTRODUCTION: Definition — Classification and characteristics of
Composite materials. Advantages and application of composites. Functional
I ) . . . . 4
requirements of reinforcement and matrix. Effect of reinforcement (size,
shape, distribution, volume fraction) on overall composite performance
I Fibers- glass, carbon, ceramic and aramid fibers; Matrices- polymer, graphite, 4
ceramic and metal matrices; characteristics of fibers and matrices.
Lamina- assumptions, macroscopic viewpoint, generalized Hookes law,
" reduction of homogeneous orthotropic lamina, isotropic limit case, orthotropic 5
stiffness matrix, commercial material properties, rule of mixtures,
transformation matrix, transformed stiffness.
Manufacturing of composite materials, bag moulding, compression moulding,
v pultrusion, filament welding, other manufacturing processes 4
Basic assumptions of laminated anisotropic plates, symmetric laminates, angle
ply laminates, cross ply laminates, laminate structural moduli, evaluation of
lamina properties, determination of lamina stresses, maximum stress and strain
v criteria, von Mises Yield criterion for isotropic materials, generalized Hill’s 5
criterion for anisotropic materials, Tsai-Hill’s criterion for composites,
prediction of laminate failure, thermal analysis of composite laminates
Analysis of laminated plates- equilibrium equations of motion, energy
VI formulation, static bending analysis, buckling analysis, free vibrations, natural 4

frequencies




Text Books

1 Krishan K. Chawla Composite Materials: Science and Engineering, 3rd ed. 2012 edition,
Springer.
2 Krishan K. Chawla Metal Matrix Composites ,2006 edition, Springer-Verlag New York Inc.
3 Mulmudi Hemant Kumar, Applications of Composite Materials, Arcler Education Inc, 2018
Edition.
References
1 Gibson R.F. Principles of Composite Material Mechanics, second edition, McGraw Hill,1994
2 Hyer M.W., Stress Analysis of Fiber- Reinforced Composite Materials, McGraw Hill,
3 ASM handbook Vol.21, Composites, Editor: D.B. Miracle and S.L. Donaldson, Edition 2020.
Useful Links
1 https://www.twi-global.com/technical-knowledge/fags/what-is-a-composite-material
2 https://netcomposites.com/guide/
CO-PO Mapping
Programme Outcomes (PO) PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2
CO1 2 2 1 2 1
CO2 2 2 2 1
CO3 1 2 2 2 1

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO.

Assessment

The assessment is based on MSE, ISE and ESE.
MSE shall be typically on modules 1 to 3.

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can
be field visit, assignments etc. and is expected to map at least one higher order PO.

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on
modules 4 to 6.

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in

ESE are needed. (ESE shall be a separate head of passing)




Walchand College of Engineering, Sangli

(Government Aided Autonomous Institute)

AY 2022-23

Course Information

Programme B.Tech. (Mechanical Engineering)
Class, Semester Third Year B. Tech., SemV
Course Code 5ME311

Course Name Plastic Technology

Desired Requisites:

Teaching Scheme Examination Scheme (Marks)
Lecture 2 Hrs/week MSE ISE ESE Total
Tutorial - 30 20 50 100
Credits: 02

Course Objectives

1 To make the students to understand fundamental principles of plastics technology.

5 To provide the students the knowledge of new concepts like polymers, packaging and processing
techniques.

3 To prepare the students to analyze / suggest implementation of plastics and polymer moulding
methods.

Course Outcomes (CO) with Bloom’s Taxonomy Level

At the end of the course, the students will be able to,

Bloom’s Bloom’s
co Course Outcome Statement/s Taxonomy Taxonomy
Level Description
co1 Classify various plastic moulding processes. I Understanding
coO2 Articulate design procedure for design of plastic moulds. I Applying
cO3 Discriminate different polymers and their characteristics. v Analysing
Module Module Contents Hours
Polymers
I Types of polymer, Polymer alloys, Polymer blends, Composites, Ceramic 4
based composites, Recycling of polymers.
Introduction to Moulding Techniques
Il Compression molding, Basic process and molding cycle, Transfer molding, 5
Rotational molding, Injection molding, Laminates, FRP techniques, Casting.
Equipments used for Plastic Moulding
i Equipments for compression and transfer molding, Equipments for rotational 4
molding, Equipments for casting, Equipments for injection molding.
Design of Plastic Moulds
v Design of Compression moulds, Multi-cavity moulds, Transfer moulds, 5
Moulds heating.
Plastic Packaging Techniques
Plastics for packaging, Packaging Characteristic, Various plastics materials
v used in packaging their properties, advantages & limitations, Fabrication & 4
decorative Techniques.
Different Plastic Processing Techniques
VI Extrusion, Sheet extrusion, Profile extrusion, Calendaring, Blow Moulding, 4

Thermoforming, Finishing and machining plastics, Equipments for extrusion,




| calendaring, blow moulding.

Text Books

1 Bikales, Compression and Transfer Moulding, Wiley, 2™ Edition, 1986

N

Bullers, A guide to Injection Molding of Plastics, Wiley, 1* Edition, 2000

3 J.H. DuBois, W.1. Pribble, Plastic Mold Engineering, Van Nostrand Reinhold, 1% edition, 2000

References

R.P. Singh L.K. Das S.K. Mustafi, Polymer Blends & Alloys, Asian Book Pvt. Ltd., New Delhi,
2" edition, 2001

John Briston, Advances in plastics packaging technology, John Wiley & sons, New York, 2"
edition, 2005

3 Handbook of Engineering Plastics — by Brown / Derock

4 Plastic Engineering Handbook — by Joel Frados

Useful Links

1 https://nptel.ac.in/courses/112/107/112107221/

N

https://nptel.ac.in/courses/112/107/112107086/

3 https://onlinecourses.nptel.ac.in/noc20_ch41/preview

CO-PO Mapping

Programme Outcomes (PO) PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2
Cco1 3 2 2 2
CO2 2
COos3 2 1 1

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO.

Assessment (for Theory Course)

The assessment is based on MSE, ISE and ESE.

MSE shall be typically on modules 1 to 3.

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can
be field visit, assignments etc. and is expected to map at least one higher order PO.

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on
modules 4 to 6.

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in
ESE are needed. (ESE shall be a separate head of passing)




Walchand College of Engineering, Sangli

(Government Aided Autonomous Institute)

AY 2022-23
Course Information
Programme B. Tech. (Mechanical Engineering)
Class, Semester Third Year B. Tech., Sem. V
Course Code 5ME356
Course Name Industrial Hydraulics and Pneumatics Lab
Desired Requisites:
Teaching Scheme Examination Scheme (Marks)
Practical 2 Hrs/Week LAl LA2 Lab ESE Total
Interaction - 30 30 40 100
Credits: 1

Course Objectives

1 To develop an interest in oil hydraulic and pneumatic systems.

To prepare the students to select an appropriate system for an industrial problem with due reference
to the advantages, limitations, cost, economy, etc.

3 To design a hydraulic and pneumatic system for various applications.

Course Outcomes (CO) with Bloom’s Taxonomy Level

At the end of the course, the students will be able to,

Bloom’s Bloom’s
(6{0) Course Outcome Statement/s Taxonomy | Taxonomy
Level Description
CO1 | Operate and control the hydraulic and pneumatic systems. Il Applying
co2 Analyse _different components and circuits of hydraulic and v Analysing
pneumatic systems.
CO3 | Design and build hydraulic and pneumatic circuits for automation. VI Creating

List of Experiments / Lab Activities

Laboratory work shall contain any 8 experiments from following list :
1. Experiments on hydraulic trainer kit with following circuits
Basic hydraulic circuit for linear and rotary motion.
Regenerative circuit
Traverse and feed circuit
Meter-in, meter-out and bleed-off circuit.
Sequencing circuit with sequence valve
Synchronization motion of cylinders.
2. Experlments on pneumatic trainer kit with following circuits
a. Pneumatic circuits for linear and rotary motion
b. Sequencing circuit of type A+ B+ A—B—
c. Sequencing circuit for A+ B+ B— A—
d. Sequencing of cylinders with electric and electronic control

o o0 o

Text Books

S R. Majumdar, “Oil Hydraulic Systems-Principles and Maintenance ”, Tata McGraw-Hill, New-
Delhi, 2006




2 S.R. Majumdar, “Pneumatic Systems: Principles and Maintenance”, Tata McGraw-Hill, New-

Delhi, 2006

References

1 D.A. Pease, “Basic Fluid Power”, Prentice Hall Ltd., 1988

2 J.J. Pipenger, “Industrial Hydraulics”. McGraw-Hill Publications, 1979

3 Goodwin, “Power Hydraulics

Useful Links
1 https://www.youtube.com/watch?v=dxAsr14DW6Y &list=PLbMVogVj5nJTKwm1WjlutrAEZrL
E995Ja
CO-PO Mapping
Programme Outcomes (PO) PSO
1 2 3 4 5 6 7 8 9 10 11 12 2
Co1 1 3
CO2 3 3 1
COo3 3 1 1
CO4
The strength of mapping is to be written as 1,2,3; where, 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO, and preferably to only one PO.
Assessment
There are three components of lab assessment, LA1, LA2 and Lab ESE.
IMP: Lab ESE is a separate head of passing.(min 40 %), LA1+LA2 should be min 40%
Assessment Based on Conducted by Typical Schedule Marks
Lab activities, During Week 1 to Week 8
LA1 attendance, Lab Course Faculty | Marks Submission at the end of 30
journal Week 8
Lab activities, During Week 9 to Week 16
LA2 attendance, Lab Course Faculty | Marks Submission at the end of 30
journal Week 16
Lab activities, Lab Course Faculty | During Week 18 to Week 19
Lab ESE journal/ and External Examiner | Marks Submission at the end of 40
performance as applicable Week 19

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing

experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the
nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and
related activities if any.
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(Government Aided Autonomous Institute)

AY 2022-23

Course Information

Programme B. Tech. (Mechanical Engineering)
Class, Semester Third Year B. Tech., Sem. V

Course Code 5ME357

Course Name Mechanical Measurement and Control Lab

Desired Requisites:

Teaching Scheme Examination Scheme (Marks)
Practical 2 Hrs/Week LAl LA2 Lab ESE Total
Interaction - 30 30 40 100
Credits: 1

Course Objectives

1 Students will be able to use various experimental techniques relevant to the subject.
2 Students will acquire hands on experience on the various test-rigs, Experimental setup.
3 Students will be able to function as a team member
Course Outcomes (CO) with Bloom’s Taxonomy Level
At the end of the course, students will be able to,
Bloom’s Bloom’s
CO | Course Outcome Statement/s Taxonomy Taxonomy
Level Description
CO1 | Measure various mechanical quantities. \Y Evaluating
CO2 | Calibrate various mechanical measuring instruments v Analysing
CO3 | Compare different measurement techniques. v Analysing

List of Experiments / Lab Activities

List of Experiments

OO ~NOoO Ok~ WNE

. Calibration of Bourdon Tube Pressure Gauge.

. Speed measurement.

. Strain measurement using resistance strain gauge.

. Displacement measurement by using LVDT.

. Vacuum measurement.

. Calibration of Rota meter for fluid flow measurement.

. Force measurement using dynamometer.

. Measurement of the vibration parameters of a rotary machine.
. Noise measurement and addition /subtraction of noise levels.

10. Measurement of the torque.
11. Calibration of thermocouple and measurement of the temperature using various temperature sensors.

Text Books
1 Kumar D.S., Mechanical Measurement and Control, Metropolitan Book Co. Pvt. Ltd., New Delhi,
4th Edition, 2007.
2 Beckwith and Buck, Mechanical Measurement, Pearson Education Asia, 5th Edition, 2001.
3 Rao S. S., Mechanical Vibrations, Pearson education, 5th edition, 2010
References
1 Doebel in Emesto, Measurement Systems, McGraw Hill International Publication Co. New
York, 4th Edition,1990




Rettinger Michael, Acoustic Design and Noise Control, Vol. | &I1I, Chemical Publishing Co. New
York, 1st edition, 19

Useful Links

1 | http://mdmv-nitk.vlabs.ac.in/

N

http://va-coep.vlabs.ac.in/

3 | https://sm-nitk.vlabs.ac.in/

CO-PO Mapping

Programme Outcomes (PO) PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2
Co1 1 2 2 1
CO2 3 1 2
COos3 3 2 2 1
The strength of mapping is to be written as 1,2,3; where, 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO, and preferably to only one PO.
Assessment
There are three components of lab assessment, LA1, LA2 and Lab ESE.
IMP: Lab ESE is a separate head of passing.(min 40 %), LA1+LA2 should be min 40%
Assessment Based on Conducted by Typical Schedule Marks
Lab activities, During Week 1 to Week 8
LA1 attendance, Lab Course Faculty | Marks Submission at the end of 30
journal Week 8
Lab activities, During Week 9 to Week 16
LA2 attendance, Lab Course Faculty | Marks Submission at the end of 30
journal Week 16
Lab activities, Lab Course Faculty During Week 18 to Week 19
Lab ESE journal/ and Ey.iternal Marks Submission at the end of 40
performance Exam.mer as Week 19
applicable

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing

experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the
nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and
related activities if any.




Walchand College of Engineering, Sangli

(Government Aided Autonomous Institute)

AY 2022-23

Course Information

Programme B. Tech. (Mechanical Engineering)

Class, Semester Third Year B. Tech., Sem. V

Course Code 5ME354

Course Name Mechatronics Systems Lab

Desired Requisites:

Teaching Scheme

Examination Scheme (Marks)

Practical 2Hrs/Week LAl LA2 Lab ESE Total
Interaction - 30 30 40 100
Credits: 1
Course Objectives
1 To revise basic electronic/electrical concepts and understand use of basic electronics components

like diodes, transistors etc. and their use in amplification and switching.

microcontroller for doing various tasks.

To Demonstrate use of sensors and their integration with microcontroller and PLC and use of

3 To make students familiar with various modern and advanced control tools.

Course Outcomes (CO) with Bloom’s Taxonomy Level

At the end of the course, the students will be able to,

Bloom’s Bloom’s
CO | Course Outcome Statement/s Taxonomy | Taxonomy
Level Description
Select appropriate electrical/ electronic components like diodes, .
co1 transistors etc. to form meaningful circuits. I Applying
CO2 Ana_lyze logic for operating a particular system by using a PLC or v Analysing
a microcontroller
CO3 Summarize the requirements of process elements and equipment’s V Evaluating

available in modern era

List of Experiments / Lab Activities

Term work shall contain experiments from following list:
1. Demonstration and development based on Relay logic control
2. PLC based Ladder logic programming
3. Traffic control system for three road crossing.
4. Traffic control system for four road crossing
5. Traffic control system for six road crossing
6. Programming and controlling for lift/ elevator system.
7. Programming and controlling for coin counter systems.
8. Demonstration and use of star delta starter.
9. Programming and controlling for HMI.
10. Programming and controlling for Vending machine operation.

Text Books

1 ‘ Gaonkar, “Introduction of 8085, Penram International Publishing (1) Pvt. Ltd, 2002.




Hackworth J.and Hackworth D. It, “Programmable Logic Controller — Programming Methods and
Applications”, Pearson Education, 2006.

References

1 “Manufacturer’s Manuals for different PLC Systems”.

2 Gary Dumming, “Introduction to PLC”, Delmar Publication

Useful Links

https://www.youtube.com/watch?v=J89K1x7h6Ec&list=PLg0bf3CfplmwNBrz-

! OERNOAVU_iMpaclW
CO-PO Mapping
Programme Outcomes (PO) PSO
1 2 3 5 6 7 8 9 10 11 12 2
Co1 2 1
CO2 1 2
COo3 2
The strength of mapping is to be written as 1,2,3; where, 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO, and preferably to only one PO.
Assessment
There are three components of lab assessment, LA1, LA2 and Lab ESE.
IMP: Lab ESE is a separate head of passing.(min 40 %), LA1+LA2 should be min 40%
Assessment Based on Conducted by Typical Schedule Marks
Lab activities, During Week 1 to Week 8
LA1 attendance, Lab Course Faculty Marks Submission at the end of 30
journal Week 8
Lab activities, During Week 9 to Week 16
LA2 attendance, Lab Course Faculty Marks Submission at the end of 30
journal Week 16
Lab activities, | Lab Course Faculty and | During Week 18 to Week 19
Lab ESE journal/ External Examiner as | Marks Submission at the end of 40
performance applicable Week 19

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing

experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the
nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and
related activities if any.




Walchand College of Engineering, Sangli

(Government Aided Autonomous Institute)

AY 2022-23

Course Information

Programme

B. Tech. (Mechanical Engineering)

Class, Semester

Third Year B. Tech., Sem. V

Course Code 5ME355

Course Name

Microprocessors in Automation Lab

Desired Requisites:

Teaching Scheme

Examination Scheme (Marks)

Practical 2Hrs/Week LA1

LA2

Lab ESE

Total

Interaction - 30

30

40

100

Credits: 1

Course Objectives

1 To introduce the basic concepts of Digital circuits, Microprocessor system and digital controller.

2 To acquire hands on experience on various experimental set ups related to automation segment

industries

To develop a professional approach to lifelong learning in design of some automated systems in

Course Outcomes (CO) with Bloom’s Taxonomy Level

At the end of the course, the students will be able to,

Bloom’s Bloom’s
CO | Course Outcome Statement/s Taxonomy Taxonomy
Level Description
CO1 | Understand basics of microprocessor and its components I Understanding
Demonstrate use of microprocessor in control and .
€02 communication v Analysing
CO3 | Apply digital control algorithms for signal processing I Applying

List of Experiments / Lab Activities

Term work shall contain any 10 experiments from following list :

Application of 8087 math coprocessor

Nk~ E

Raspberry pie

Use of peripheral devices and their interfacing
Analog to Digital converter and Digital to Analog Converter
Multiplexed seven segments LED display systems
Interrupts and their use in control - Practically demonstrate use of interrupts using Arduino/

Introduction to Number Systems, codes, digital electronics: Logic Gates.
Assembly language programming of 8085 microprocessor
Assembly language programming of 8086 microprocessor

9. Stepper motor Control using Arduino/ Raspberry pie — Use PWM for speed control of DC motor,

output measure motion for stepper motor
10.

encoder, light) and display the measured quantity

11.
12.
13.

Interfacing hardware for drives
Demonstration on water level controller
Demonstration on X-Y plotter

Read sensor input using Arduino/ Raspberry pie (Sensors— temperature, proximity, and Infrared




Text Books

William H. Gothmann, “Digital Electronics. An Introduction to Theory and Practice ”, PHI
Learning Private Limited, 2" Edition, 1982

2 Albert Paul Malvino, “Digital Computer Electronics.” An Introduction to Microcomputers”, Tata
McGraw-Hill Publishing Company Ltd, 3" Edition, 2017

3 Ramesh Gaonkar, “Microprocessor Architecture, Programming, arid Applications with the 8085”,

References

1 Benjamin C. Kuo, “Digital Control Systems”, Oxford University Press, 2" Edition, 2007

2 Lance A, Leventhal, “Microcomputer Experimentation with the Intel SDK-85”, Prentice Hall, 1980

3 S. G. Tzafestas, “Microprocessors in Robotic and Manufacturing Systems”, Springer Publications,
1981

Useful Links

https://link.springer.com/article/10.1007/BF01047156

https://ieeexplore.ieee.org/document/4321442

https://youtu.be/NRdmle9Afcs

AWNE

https://www.iitk.ac.in/new/microprocessor-and-microcontroller-laboratory

CO-PO Mapping

Programme Outcomes (PO) PSO

1 2 3 4 5 6 7 8 9 10 11 12 1 2

Co1 1 3

CO2 3 2 1 2
CO3 3 2 1 2
CO4

The strength of mapping is to be written as 1,2,3; where, 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO, and preferably to only one PO.

Assessment

There are three components of lab assessment, LA1, LA2 and Lab ESE.
IMP: Lab ESE is a separate head of passing.(min 40 %), LA1+LA2 should be min 40%

Assessment Based on Conducted by Typical Schedule Marks
Lab activities, During Week 1 to Week 8
LAl attendance, Lab Course Faculty Marks Submission at the end of 30
journal Week 8
Lab activities, During Week 9 to Week 16
LA2 attendance, Lab Course Faculty Marks Submission at the end of 30
journal Week 16
Lab activities, | Lab Course Faculty and | During Week 18 to Week 19
Lab ESE journal/ External Examiner as | Marks Submission at the end of 40
performance applicable Week 19

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing
experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the
nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and
related activities if any.
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Programme

B. Tech. (Mechanical Engineering)

Class, Semester

Third Year B. Tech., Sem. VI

Course Code

SME321

Course Name

Design of Machine Elements

Desired Requisites:

Teaching Scheme

Examination Scheme (Marks)

Lecture

2Hrs/week MSE ISE ESE

Total

Tutorial

30 20 50

100

Credits: 2

Course Objectives

1 To take overview of codes, standards and design guidelines for different machine elements.

2 | Toexplain the effect of combined loading on machine elements and safety critical design.

3 To appraise the relationships between component level design and overall machine system design

and performance.

Course Outcomes (CO) with Bloom’s Taxonomy Level

At the end of the course, the students will be able to,

Bloom’s Bloom’s
(6{0) Course Outcome Statement/s Taxonomy | Taxonomy
Level Description
COL1 | Apply theories of failure in design of various machine elements. i Applying
CO2 | Estimate design parameters of machine elements. v Analysing
COos3 E_valuate the_ perforr_n_ance of machine elements subjected to v Evaluate
different loading conditions.
Module Module Contents Hours
Basics of engineering design
| General Design process and procedure, types of loads, factor of safety- its 4
selection and significance, theories of failure and their applications, aesthetic
and ergonomic considerations in design
Design of shafts and accessories
Design of solid and hollow shafts based on elastic theories of failure,
I transmission and line shafts, splined shafts, types of couplings, design of muff, 5
rigid flange and flexible bushed pin type flange couplings, design of keys and
splines
Design of screws and joints
Forms of threads, design of power screws and nuts, types of induced stresses,
i efficiency of power screw, self-locking and overhauling properties, 5
introduction to re -circulating ball screw.
Types of welded, bolted and riveted joints, design of welded, bolted and
riveted joints subjected to transverse and eccentric loads
Design of clutches, brakes and springs
v Uniform pressure and wear theory, types of clutches and brakes, types of 4
springs, stress and deflection equation for helical springs
Design of rolling contact bearing
\Y/ Design and analysis of rolling contact bearings, selection of bearings from 4

manufacturer’s catalogue




Design of sliding contact bearing
VI Design and analysis of sliding contact bearings, hydrodynamic and hydrostatic 4
bearings, Reynold’s equation and numerical solutions using dimensionless
parameter
Textbooks
1 V. B. Bhandari, “Design of Machine Elements”, Tata McGraw Hill Publication, 3" Edition,
2008
2 J.F. Shigley, “Mechanical Engineering Design”, McGraw Hill Publication, 8" Edition, 2008
3 R. L. Norton, “Design of Machinery”, McGraw Hill Publication, 3" Edition, 2003
References
1 Timothy Wentzell, “Machine Design”, Cengage Learning, 1% Edition, 2009
2 M. F. Spotts, T.E Shoup, Hornberger, Jayaram, Venkatesh, “Design of Machine Elements”,
Pearson Education, 8" edition, 2011
3 PSG Design Data Book, Third Edition, 1978
Useful Links
1 ' https://nptel.ac.in/courses/112/105/112105124/
CO-PO Mapping
Programme Outcomes (PO) PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2
Cco1 2 3 1 2
CO2 1 2 2 1
COo3 2 3 1 2

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO.

Assessment

The assessment is based on MSE, ISE and ESE.

MSE shall be typically on modules 1 to 3.

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can
be field visit, assignments etc. and is expected to map at least one higher order PO.

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on
modules 4 to 6.

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in
ESE are needed. (ESE shall be a separate head of passing)







