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Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 onwards 

Course Information 

Programme B. Tech.  

Class, Semester Final Year B. Tech., Sem. A / Sem B 

Course Code 7CC401 

Course Name  Co-curricular Activities Portfolio  

Desired Requisites: - 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture - LA1 LA2 ESE Total 

Tutorial - 30 30 40 100 

Practical 2 hrs./week  

Interaction - Credits: 1 

 

Course Objectives 

1 To expose students to the professional/industrial environment. 

2 Develop skills like teamwork, and communication through field experience. 

3 
Enhance understanding of the socio-economic impact of engineering projects and technology 

on society. 

4 Apply engineering knowledge and problem-solving skills to address real-world challenges. 

Course Outcomes (CO) 

At the end of the course student should be able to 

CO Description 
Blooms Taxonomy 
Descriptor Level 

CO1 
Exhibit social awareness and communications skills and excel at 

the technical competitions. 
Understand II 

CO2 

Apply project planning, teamwork, communication, and 

organizational skills to conduct a technical activity/event for 

societal benefit and prepare an activity report. 

Apply III 

CO3 Analyse the real-life problems in the society. Analyze IV 

CO4 
Work in teams, collaborate with local residents/authorities and 

propose a solution to a techno-socio problem(s). 
Create VI 

 

Lab Activities/Topics  

List of Activities: Students are expected to complete at least one of the following activities 

Co-curricular activity (Team Activity) 

a) The students shall form groups and organise techno-socio activity for the students/community 

in rural areas backward areas. 

b) The students are expected to provide innovative solutions through technical know-how to the 

problems faced by the community/society. 

c) A student or a group of students shall participate in any social activity like “Swach Bharat 

Abhiyan”, “Blood Donation Camp”, or any social activity announced by Govt. / Corporation / 

Panchayat.  

d) A student or a group of students shall participate in University, State, or National-level 

technical events/competitions.  
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e) A student shall complete online course(s) on topics beyond the syllabus from Coursera, Udemy, 

Sky-fi lab or courses offered by CSIR / IIRS or Outreach Programmes by AICTE, such as 

ATAL Course or courses on SWAYAM by NPTEL. 

f) A student shall develop any innovative Patent /Gadget / Solution / System and transfer in the 

interest of the Nation / Society / Institute (WCE).  

g) A student shall work as a Volunteer/ Co-ordinator in the students’ organisations/clubs 

within/outside the institute. 

h) A student shall contribute to the departmental development programs, such as Laboratory 

development, NBA/NAAC preparation. 

Involvement in techno-socio activity  

a) Presentation on involvement in techno-socio activity individually/through student clubs during 

FY B. Tech. to TY B. Tech. 

b) Presentation on involvement in techno-socio activity individually/through NGO’s, Government 

Initiatives, etc., during FY B. Tech. to TY B. Tech. 

c) Submission of a summary report on these activities. 

Submission of certificates/documents required for student portfolio  

a) GATE/CAT/GRE, Participation in Co-Curricular and Extra-Curricular Activities within and 

outside the institute. 

b) Awards/Recognitions received in any techno-socio activity can be submitted as achievements.  

c) A student shall publish paper (s) in National / International conferences/journals 

 

References 

1 National Institute for Engineering Ethics (NIEE) 

2 Professional ethics, National Society of Professional Engineers (NSPE). 
 

Useful Links 

1 (https://www.asce.org/pdf/ethics_manual.pdf)  

2 https://www.aicte-india.org/atal  

3 https://nptel.ac.in/  

4 https://swayam.gov.in/  

 

CO-WK Mapping 

 Knowledge and Attributes (WK) 

COs 1 2 3 4 5 6 7 8 9 

CO1 2  1  3 2 3 1 2 

CO2 2  1  2 3 3 1 2 

CO3 2  1  2 3 3 1 2 

CO4   1     2  

The strength of mapping: - 1: Low, 2: Medium, 3: High 

 

CO-PO Mapping 

 Programme Outcomes (PO) PSPO 

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

WK 1,2,3,4 1,2,3,4 3,4,5 8 2,6 1,5,7 9    8 1,2,3,4 1,2,3,4 

COs              

CO1 2 2 3 1 2 3 2 3 3 2 1 1  

CO2 2 2 2 1 3 3 2 3 3 3 1 1  

https://www.asce.org/pdf/ethics_manual.pdf
https://www.aicte-india.org/atal
https://nptel.ac.in/
https://swayam.gov.in/
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CO3 2 2 2 1 3 3 2 3 3 2 1 1  

CO4 1 1 1 2    3 3 1 2 1  

The strength of mapping: - 1: Low, 2: Medium, 3: High 

 

Assessment 

There are three components of lab assessment, LA1, LA2 and Lab ESE.  

Important: ESE is a separate head of passing. (min 40 %), LA1+LA2 should be minimum 40%  

 
Assessment Based on Marks 

LA1 

Extra-curricular and Co-curricular activities: 

Participations in technical competitions, Volunteer and Coordinator 

for technical/non-technical events, Organization of events, Awards 

and recognitions, Online courses, Paper publication, Product/ gadget 

creation, Contribution to department development, Participation in 

social activity, Organizing social activity etc. 

Students shall submit the certificates/relevant documents in hard form 

and soft form; and give a five minute’s presentation. 

30 

LA2 30 

ESE 

Group Activity: 

Group activity for providing technical solution to local, societal 

problem. This activity is to be done in this semester ( i.e., 7th semester). 
40 

 
 

Sr. 

No. 

Change in 

the Syllabus 

Change 

(%) 
Remarks (Rationale behind the change) 

1 

Revised 

course 

contents 

20 Removed Internship from syllabus, as it is separate course 

2 Revised COs 25% COs changed/modified  

3 

Broadened 

assessment 

scope to 

consider 

activities 

carried out  

through 

NGO’s and 
Government 

Initiatives 

 

20% 

Added following component considering student activities through 

NGO’s and Government Initiatives 

Presentation on involvement in techno-socio activity individually 

/through NGO’s, Government Initiatives, etc. during FY B. Tech. to TY 
B. Tech. 

4 
Revised CO-

PO Mapping  
25% 

Introduced CO-PO Mapping for newly added CO and revised CO-PO 

Mapping of existing COs to newly formed 11 POs.  

 

 



 

Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 
Course Information 

Programme B.Tech. (Mechanical Engineering)  

Class, Semester Final Year B. Tech., Sem VII/VIII 

Course Code 7VS402 

Course Name  Skill Based Learning 

Desired Requisites:  

 

Teaching Scheme Examination Scheme (Marks) 

Practical 2 Hrs./Week LA1 LA2 Lab ESE Total 

Interaction  30 30 40 100 

  Credits: 1 

 

Course Objectives 

 

Develop industry-relevant practical skills. 

Gain hands-on experience with engineering tools and equipment. 

Improve engineering problem-solving through relevant skills. 

Enhance teamwork, technical communication, and professional practices. 

 

Course Outcomes (CO) with Bloom’s Taxonomy Level 
At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s  
Taxonomy  

Level 

Bloom’s 
Taxonomy 

Descriptio

n 

CO1 

Explain the principles, operating procedures, and applications of 

modern engineering tools, equipment, and techniques used in 

mechanical engineering practice. 

II Understand 

CO2 

Apply appropriate engineering tools, software, laboratory 

equipment, and standard operating procedures to perform industry-

oriented practical tasks. 

III Apply 

CO3 

Analyze experimental, manufacturing, or simulation data to 

identify engineering problems and interpret the results for decision-

making. 

IV Analyzing 

CO4 

Evaluate engineering solutions, methodologies, or processes based 

on technical performance, quality, safety, sustainability, and 

professional practices. 

V Evaluating 

    

    

1 Not applicable. 

 

References 

1 Not applicable. 

 

Useful Links 

1 Not applicable. 



 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

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

CO1        1     1 1 

CO2         2     2 

CO3           3  1  

CO4       1      3  

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. 

 

 



 
 

Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Mechanical Engineering) 

Class, Semester Final Year B. Tech., Sem VII/VIII 

Course Code 7RM402 

Course Name  Research Methodology 

Desired Requisites: 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 2Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

 - Credits: 02 

 

Course Objectives 

1 To prepare students for undergoing research, identify and formulate the research problems. 

2 
To enable students to interpret the results, propose theories, design a research layout and 

identify alternative solutions. 

3 
To impart knowledge to analyze literature and publish research in reputed conferences/ 

journals. 

4 To expose students to research ethics, IPR and Patents 

 

Course Outcomes (CO) with Bloom’s Taxonomy Level 
At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 
Taxonomy 

Description 

CO1 Identify and process the research areas/ topics II Understanding 

CO2 Classify the research problem and research plan III Applying 

CO3 Analyze the data and research methodology IV Analyzing 

CO4 Interpret research papers, technical reports, IPRs, etc V Evaluating 

 

Module Module Contents Hours 

I 

What is research, Literature survey and review, Types of research, The 

process of research, Steps in conducting research, Research problem 

identification, Formulation of a research problem, Meaning, Need and 

Types of research design, Research Design Process, 

6 

II 

Sampling fundamentals, Verification of the proposed methodology, 

Measurement and scaling techniques, Concept, types and methods of 

data collection, Processing and analysis of data, Verification methods, 

Modeling and simulation 

7 

III 

Statistical tests, Preliminary data analysis and interpretation, Testing of 

hypothesis, Uni-variate, bi-variate and multi-variate analysis of data, 

Techniques such as ANOVA, statistical tests etc., Use of standard 

statistical software 

7 



IV 

Research Communication, Writing a conference paper, Journal Paper, 

Technical report, Project report. Presentation techniques, Ethical aspects, 

Copyrights, Patents and other IPRs, software for report writing. 

6 

 

Text Books 

1 Kothari C. R, “Research Methodology”, 5th Edition, New Age International, 2023. 

2 
Deepak Chawla and Neena Sondhi, Research Methodology: Concepts and Cases, Vikas 

Publishing House, New Delhi, 2011. 

3 
Kumar Ranjit, “Research Methodology: A Step-by-Step Guide for beginners”, SAGE 
Publications, 4th edition 2023. 

 

References 

1 
Melville Stuart and Goddard Wayne, “Research Methodology: An Introduction for Science & 
Engineering Students” Juta and Company Ltd, 4th edition 2023. 

2 G. Ramamurthy, Research Methodology, Dream Tech Press, New Delhi, 2011. 

3 
Merges Robert, Menell Peter, Lemley Mark, “Intellectual Property in New Technological 
Age”, ASPEN Publishers, 2018. 

 

Useful Links 

1  

2  

3  

 

 

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   

CO2 2 2 2         2   

CO3 2 2  2 1       2   

CO4  2  2 1 2  2 2 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 (for Theory Course) 

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 2. 

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 2 and 60% weightage on 

modules 3 to 4.  

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 2026-27 

Course Information 

Programme B.Tech. (Mechanical Engineering) 

Class, Semester Final Year B. Tech., Sem VII/VIII 

Course Code 7ME411 

Course Name  Materials Technology 

Desired 
Prerequisites: 

- 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 
Hrs/week 

MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 
To provide students with a deep understanding of phase transformations, kinetics, and 
advanced heat treatment methodologies used to tailor the microstructures of engineering 
alloys. 

2 
To introduce modern surface modification technologies, deposition kinetics, and high-
temperature environmental barrier coatings used to protect mechanical components from 
aggressive environments. 

 

Course Outcomes (CO) with Bloom’s Taxonomy Level 
At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 
Bloom’s 
Taxonomy Level 

Bloom’s 
Taxonomy 
Description 

CO1 

Analyze TTT/CCT diagrams and phase transformation 

kinetics to design optimal heat treatment and surface 

hardening protocols for targeted microstructural 

features in industrial steels. 

IV Analyzing 

CO2 

Evaluate surface degradation mechanisms (wear, high-

temperature oxidation) of a mechanical component and 

select the appropriate pre-treatment, vapor deposition 

(PVD/CVD), or thermal spray coating strategy. 

V Evaluate 

CO3 

Calculate fracture toughness , estimate sub-critical 

crack growth using fatigue laws, and apply creep life-

prediction models (Larson-Miller parameter) alongside 

NDT techniques to diagnose mechanical structural 

failures. 

 

III Applying 

CO4 

Contrast the performance limits, degradation 

mechanisms (such as void swelling, radiation 

embrittlement, and creep), and selection criteria of 

advanced materials operating under cryogenic, 

hypersonic, or high-flux nuclear radiation 

environments. 

IV Analyzing 



 

Module Module Contents Hours 

I 

Phase Transformations & Heat Treatment 

Fe-C equilibrium diagram, cooling curves, Gibbs phase rule, TTT and 

CCT diagrams, phase transformation kinetics, austempering, 

martempering, patenting, dual-phase steel treatment, carburizing, 

nitriding, carbonitriding, induction, flame, and laser hardening 

techniques. 

7 

II 

Advanced Engineering Alloys 

Advanced steels such as DP, TRIP, TWIP, maraging and tool steels, 

classification and properties of stainless steels, nickel/cobalt/iron-based 

superalloys, aluminum, magnesium, and titanium alloys, along with 

their microstructure, processing, and engineering applications. 

6 

III 

Modern Engineering Materials 

Composite materials including MMC, CMC, and PMC, rule of mixtures, 

fabrication methods, carbon-carbon composites, engineering ceramics, 

zirconia toughening, smart materials, shape memory alloys, 

piezoelectric, magnetostrictive, and self-healing materials with 

applications. 

6 

IV 

Fracture, Fatigue & Creep 

Plastic deformation mechanisms, strengthening methods, ductile and 

brittle fracture, Griffith theory, stress intensity factor, fracture 

toughness, fatigue behavior, S-N curves, crack growth, creep 

deformation, stress rupture, and Larson-Miller parameter. 

7 

V 

Failure Analysis & Non-Destructive Testing 

Failure analysis using fractography, optical microscopy and SEM, 

fundamentals and applications of NDT methods including visual 

inspection, liquid penetrant, magnetic particle, ultrasonic, radiographic, 

and eddy current testing. 

 
7 

VI 

Materials for Extreme Environments 

Materials for aerospace, hypersonic, cryogenic, and nuclear 

applications, single-crystal superalloys, ultra-high temperature 

ceramics, heat shield materials, Al-Li alloys, radiation damage 

mechanisms, Zircaloys, nuclear graphite, and radioactive waste 

vitrification materials. 

 
6 

 

Text Books 

1 
Callister, W.D., & Rethwisch, D.G. – Materials Science and Engineering: An Introduction, 10th 
Edition,  

2 Wiley. Dieter, G.E. – Mechanical Metallurgy, McGraw-Hill. Budinski 

3 K.G., & Budinski, M.K. – Engineering Materials: Properties and Selection, Pearson. 

 

References 

1 Ohring, M. – Materials Science of Thin Films, Academic Press (Module 4 Context). 

2 
Was, G.S. – Fundamentals of Radiation Materials Science: Metals and Alloys, Springer 
(Module 6 Context). 

3 Campbell, F.C. – Manufacturing Technology for Aerospace Structural Materials, Elsevier 



(Modules 2 & 6 Context). 

 

Useful Links 

1 https://nptel.ac.in/ 

2 https://www.youtube.com/@nptelhrd 

 

CO-PO Mapping Programme Outcomes (PO) 
PSO 

  

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

CO1 3 3 2 - - - - - - - - 1 3 - 

CO2 3 2 2 2 - - 1 - - - - 1 2 2 

CO3 3 3 2 3 2 1 - - - - - 2 3 - 

CO4 3 2 - 2 - 2 2 - - - - 2 2 3 

 

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 2026-27 

Course Information 

Programme B. Tech. (Mechanical Engineering) 

Class, Semester Final Year B. Tech., SEM-VII/VIII 

Course Code 7ME412 

Course Name  Gas Dynamics and Jet Propulsion 

Desired Requisites:  

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs./week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 To introduce students about the basic difference between incompressible and compressible flow 

2 To provide knowledge related to phenomenon of shock waves and its effect on flow. 

3 To prepare the students To gain some basic knowledge about jet propulsion and Rocket Propulsion. 

 

Course Outcomes (CO) with Bloom’s Taxonomy Level 
At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 
Taxonomy 

Level 

Bloom’s 
Taxonomy 

Description 

CO1 
Interpret the basic difference between incompressible and 

compressible flow. 

II Understanding 

CO2 Recognize phenomenon of shock waves and its effect on flow. III Applying 

CO3 analyze gas dynamics principles in the Jet and Space Propulsion IV Analyzing 

CO4 Evaluate the performance of jet propulsion systems. V Evaluate 

 

Module Module Contents Hours 

I 

Basic Concepts And Isentropic Flows  

Energy and momentum equations of compressible fluid flows – Stagnation states, 

Mach waves and Mach cone – Effect of Mach number on compressibility – 

Isentropic flow through variable ducts – Nozzle and Diffusers. 

7 

II 

Flow Through Ducts  

Flows through constant area ducts with heat transfer (Rayleigh flow) and Friction 

(Fanno flow) – variation of flow properties. 

7 

III 

Normal And Oblique Shocks  

Governing equations – Variation of flow parameters across the normal and 

oblique shocks – Prandtl – Meyer relations – Applications 

6 

IV 

Jet Propulsion  

Theory of jet propulsion – Thrust equation – Thrust power and propulsive 

efficiency – Operating principle, cycle analysis and use of stagnation state 

performance of ram jet, turbojet, turbofan and turbo prop engines. 

7 

V 

Space Propulsion Gas Dynamics And Jet Propulsion  

Types of rocket engines – Propellants-feeding systems – Ignition and combustion 

– Theory of rocket propulsion. 

 

6 



VI 

Performance Study  

Performance study – Staging – Terminal and characteristic velocity – Applications 

– space flights. 

 

6 

 

Text Books 

1 Anderson, J.D., “Modern Compressible flow”, 3rd Edition, McGraw Hill, 2003. 

2 
Yahya, S.M. “Fundamentals of Compressible Flow”, New Age International (P) Limited, New Delhi, 
1996. 

 

References 

1 Cohen. H., G.E.C. Rogers and Saravanamutto, "Gas Turbine Theory", Longman Group Ltd.,1980 

2 Ganesan. V., "Gas Turbines", Tata McGraw Hill Publishing Co., New Delhi, 2010. 

3 
Shapiro. A.H.," Dynamics and Thermodynamics of Compressible fluid Flow", John wiley, New York, 

1953. 

 

Useful Links 

1 https://nptel.ac.in/courses/112/106/112106166/ 

2 https://web.iitd.ac.in/~pmvs/course_mcl341.php 

3 https://arc.aiaa.org/loi/jjp 

 

 CO-PO Mapping 

 Programme Outcomes (PO) PSO 

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

CO1 2 1          1 3  

CO2 2 2          1 2 2 

CO3 3 3 2 1 1       2 2 1 

CO4 3 3 2 2 2  1    1 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 2026-27 

Course Information 

Programme B.Tech. (Mechanical Engineering) 

Class, Semester Final Year B.Tech., Sem VII/VIII 

Course Code 7ME413 

Course Name Instrumentation & Control 

Desired Requisites:  

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial 1 Hrs/week 30 20 50 100 

Practical - - 

Interaction - Credits: 3 

 

Course Objectives 

1 To provide a basic knowledge about measurement systems and their components. 

2 To introduce various sensors used for measurement of mechanical quantities 

3 To teach system stability and control. 

4 
To show integration of the measurement systems with the process for process monitoring and 

control. 
 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

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

CO1 
Select suitable instrumentation systems for monitoring and control of industrial 
processes. 

Apply 

CO2 
Measure mechanical quantities using instruments, their accuracy & range, and use 

the techniques for controlling devices automatically. 

Analyse 

CO3 Analyze the system and its mathematical model for standard input responses. Evaluate 

CO4  Analyze and evaluate control system performance using mathematical modeling, 

transfer functions, stability analysis, frequency response techniques and industrial 

controllers 

Evaluate 

 

Module Module Contents Hours 

 
 

 
I 

Significance of mechanical measurements, Classification of measuring 

instruments, Generalized measurement system, Types of inputs: Desired, 

interfering and modifying inputs. 

Static characteristics: Static calibration, Linearity, Static sensitivity, Accuracy, 

Static error, Precision, Reproducibility, Threshold, Resolution, Hysteresis, Drift, 

Span & Range etc. 
Errors in measurement: Types of errors, Effect of component errors, Probable 

errors. 

 
 

 
6 

 

 
II 

Displacement Measurement: Potentiometer, LVDT, Capacitance Types, Digital 

transducers, Nozzle flapper transducer. 

Measurement of Angular Velocity: Analog and Digital tachometers, Stroboscopic 

Methods. 
Acceleration Measurement: Theory of accelerometer and vibrometers 

Strain Measurement : Theory of strain gauges, gauge factor, Temperature 

compensation, Bridge circuit, Strain gauge based load cells and torque sensors 

 

 
7 



 

 
III 

Pressure Measurement: Elastic pressure transducers, High pressure measurements, 

Bridge man gauge. Vacuum measurement 

Flow Measurement: Ultrasonic flow meter, Magnetic flow meter, Rota meter. 

Temperature Measurement: Resistance thermometers, Thermistors and 

Thermocouples, Pyrometers, Sensitivity analysis of sensor. 

 

 
7 

IV 
Introduction to control systems. Classification of control system. Open loop and 

closed loop systems. Mathematical modelling of control systems, Concept of 
transfer function, Block diagram algebra. 

7 

V 
Time Domain specifications. Step response of second order system. Steady-state 

error, Error coefficients, Steady state analysis of different type of systems using 
step, ramp and parabolic inputs. ON-OFF control, P-I-D Control. 

 
6 

VI 
 

Introduction to concepts of stability, The Routh criteria for stability, Experimental 
determination of frequency response, Stability analysis using Root locus, Bode 
plot and Nyquist Plots. 

7 

 

Text Books 

1 
Ernest O. Doeblin, “Measurement Systems: Application and Design”, Tata McGraw- Hill, 5th 
Edition, 2004. 

2 
Katsuhiko Ogata, “Modern Control Engineering”, Prentice Hall of India Pvt. Ltd., 5th Edition, 
2010. 

3 Kumar D S, “Mechanical Measurements and Control”, Metropolitan publication, 4th Edition, 2006. 

 

References 

1 
Thomas G. Beckwith, Roy D. Marangoni, John H. LienhardV , “Mechanical Measurements”, 
Pearson Education India, 6th Edition, 2007. 

2 
Gregory K. McMillan, “Process/Industrial Instruments and Controls Handbook”, McGraw-Hill: 

New York, 5th Edition, 1999. 
3 Holman J.P., “Experimental Methods for Engineers”, Tata McGraw-Hill., 7th Edition, 2004. 

4 Williams Bolton, “Instrumentation and control”, Elsevier Limited, 2nd Edition, 2015. 

5 Kevin James, “PC Interfacing and Data Acquisition: Techniques for Measurement, Instrumentation 
and Control”, Newnes Publishers, 1st Edition, 2000. 

 

Useful Links 

1 https://nptel.ac.in/courses/108/101/108101037/ 

 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

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

CO1 3 2 3 2 2       1 2   

CO2 3 2 2 2        1 2   

CO3 3 3  3        1 3   

CO4 3 3 2 3        2 3   

The strength of mapping is to be written as 1,2,3; Where, 1:Low, 2:Medium, 3:High 

 

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) 

Assessment (for Theory Course) 



 

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 2026-27 

Course Information 

Programme B.Tech. (Mechanical Engineering) 

Class, Semester Final Year B. Tech., Sem VII/VIII 

Course Code 7ME414 

Course Name  Industrial Product Design 

Desired Requisites: 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

 - Credits: 03 

 

Course Objectives 

1 
To introduce systematic industrial product design methodologies and product development 

strategies for engineering applications. 

2 
To develop the ability to integrate aesthetics, ergonomics, manufacturing, sustainability, and 

user-centered considerations into product design. 

3 
To familiarize students with modern product design tools such as CAD-based conceptual 

modeling, digital prototyping, design evaluation, and AI-assisted generative design. 

4 
To enable students to analyze industrial products from functional, economic, environmental, 

and commercialization perspectives. 

 

Course Outcomes (CO) with Bloom’s Taxonomy Level 
At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 
Taxonomy 

Description 

CO1 
Explain industrial product design principles, product development 

processes, and user-centered design methodologies. 
II Understanding 

CO2 
Apply ergonomics, aesthetics, material selection, and 

manufacturing considerations in industrial product design. 
III Applying 

CO3 

Analyze product functionality, sustainability, reliability, and 

market feasibility using modern design tools and evaluation 

techniques. 

IV Analyzing 

CO4 
Evaluate and develop innovative industrial product concepts using 

CAD, rapid prototyping, and recent digital design approaches. 
V Evaluating 

 

Module Module Contents Hours 

I Introduction to Industrial Product Design 

Evolution and scope of industrial product design, Product design and 

development cycle, Design thinking methodology, User-centered and 

customer-driven design, Product life cycle considerations, Need analysis and 

product specifications, Role of industrial designers in manufacturing 

industries 

6 

II Product Form Development and Ergonomics 

Elements and principles of form design, Aesthetic considerations in product 

design, Human factors engineering and ergonomics 

7 



Anthropometric data and workstation considerations, User interaction and 

usability analysis, Color, texture, and visual communication in products, 

Design for safety and comfort 

III Materials and Manufacturing Considerations in Product Design 

Material selection strategies for industrial products, Design for manufacturing 

and assembly (DFMA), Cost-effective product design, Sustainable materials 

and eco-friendly product development, Design for reliability and 

maintainability, Product standardization and modular design, Industrial case 

studies 

7 

IV CAD-Based Product Modeling and Digital Prototyping 

CAD tools for industrial product design, Surface modeling and freeform 

modeling concepts, Reverse engineering basics, Virtual prototyping and 

simulation, Rapid prototyping and additive manufacturing applications, 

Digital twins in product development, Product rendering and visualization 

techniques 

7 

V Product Evaluation, Sustainability, and Commercialization 

Product testing and validation methods, Design evaluation techniques, 

Product reliability and quality considerations, Sustainable product design and 

circular economy concepts, Product packaging and branding, Intellectual 

property rights and design patents, Product costing and commercialization 

strategies 

6 

VI Recent Trends in Industrial Product Design 

AI-assisted generative design, Smart and connected products (IoT-enabled 

products), Industry 4.0 in product development, Bio-inspired product design, 

Digital manufacturing and cloud-based collaboration, Human-centered 

innovation and inclusive design, Industrial case studies on modern product 

development 

6 

 

Text Books 

1 Karl T. Ulrich and Steven D. Eppinger, Product Design and Development, McGraw Hill Education. 

2 Chitale A. K. and Gupta R. C., Product Design and Manufacturing, PHI Learning. 

3 Dieter George E. and Schmidt Linda C., Engineering Design, McGraw Hill Education. 

 

References 

1 Nigel Cross, Engineering Design Methods: Strategies for Product Design, Wiley. 

2 Tim Brown, Change by Design, Harper Business. 

3 
Kevin Otto and Kristin Wood, Product Design: Techniques in Reverse Engineering and New 

Product Development, Pearson. 

4 Ashby Michael F., Materials Selection in Mechanical Design, Elsevier. 

 

Useful Links 

1 
Autodesk Fusion 360 Product Design Resources 

https://www.autodesk.com/products/fusion-360 

2 
Industrial Designers Society of America (IDSA) 

https://www.idsa.org 

3 
MIT OpenCourseWare – Product Design and Development 

https://ocw.mit.edu 

 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

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

CO1 3 2 1      1 1  1   

CO2 2 3 3 1 2  1  1 1 1    

CO3 2 3 2 2 2 1 3   1 2 2   

https://www.autodesk.com/products/fusion-360
https://www.idsa.org/
https://ocw.mit.edu/


CO4 2 2 3 2 3  2 1 2 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 (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 2026-27 

Course Information 

Programme B.Tech. (Mechanical Engineering) 

Class, Semester Final Year B. Tech., Sem VII/VIII 

Course Code 7ME415 

Course Name  Industrial Engineering 

Desired Requisites: 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

 - Credits: 03 

 

Course Objectives 

1 
Understand the principles of Industrial Engineering, productivity enhancement and 

operations management in manufacturing and service industries. 

2 
Apply Industrial Engineering tools and Lean techniques for improving operational 

efficiency and industrial productivity. . 

3 
Analyze production systems, supply chains and industrial operations using modern 

engineering approaches.  

4 
Evaluate smart manufacturing systems, sustainability practices and project 

management strategies for industrial excellence. 
 

Course Outcomes (CO) with Bloom’s Taxonomy Level 
At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 
Taxonomy 

Description 

CO1 
Explain Industrial Engineering principles, productivity 

concepts and manufacturing systems. 
II Understanding 

CO2 
Apply work-study, method-study and operational 

planning techniques for industrial problem solving. 
III Applying 

CO3 

Analyze manufacturing systems and inventory operations 

problems using Industrial Engineering tools and 

analytical methods. 

IV Analyzing 

CO4 
Evaluate manufacturing systems and project management 

strategies for improving operational excellence. 
V Evaluating 

 

Module Module Contents Hours 

I 

Introduction to Industrial Engineering and Productivity 

Evolution and scope of Industrial Engineering, Functions of 

Industrial Engineering in manufacturing and service sectors, 

Productivity concepts and measurement, Factors affecting 

productivity, Value engineering and value analysis, Production 

6 



Planning and Control (PPC), Capacity planning and forecasting 

techniques 

II 

Facility Planning and Material Handling Systems 

Plant location and site selection, Plant layout principles and 

objectives, Types of layouts and layout design techniques, Line 

balancing, Cellular manufacturing systems, Material handling 

principles and economics, Material handling equipment selection, 

Unit load concept 

7 

III 

Method Study and Ergonomics 

Method study and recording techniques, Process charts and flow 

diagrams, Principles of motion economy, Micro-motion study and 

Therbligs, MOST and PMTS, Ergonomics and human factors 

engineering, Workplace safety and fatigue analysis, Human-

machine interaction 

6 

IV 

Work Measurement and Lean Principle 

Time study and work measurement techniques, Performance rating 

and allowances, Work sampling, Group timing techniques, Lean 

Manufacturing principles, Kaizen, 5S methodology 

6 

V 

Inventory Control 

Inventory management concepts, EOQ and inventory models, ABC 

analysis, MRP and MRP-II, ERP concepts, Make-or-buy decisions 

7 

VI 

Project Management 

CPM and PERT, Network construction and scheduling, Time-cost 

optimization, Resource allocation and leveling 

7 

 

Text Books 

1 
Khanna O.P., “Industrial Engineering and Management”, Dhanpat Rai Publications (P) Ltd, New 
Delhi. 1 January 2018 

2 
Martand Telsang “Industrial Engineering and Production Management” S. Chand & Company Ltd., 
New Delhi Year 2003 

3 Miller.D.M. & Schmidt. J.W. “Industrial Engineering & Operations Research” WIE 1984 

 

References 

1 Gavrial Salvendy” Handbook of Industrial engineering” John Wiley and sons, New York, 2007 

2 Jeffrey Liker, “The Toyota Way”, McGraw-Hill 2004 (Second edition published in 2021)  

4 Maynard.H.B.(Ed.). “Industrial Engineering Handbook” McGraw Hill, 16 June 2001 

 

Useful Links 

1 https://nptel.ac.in/courses/112/107/112107142/ 

2 https://www.myklassroom.com/Engineering-branches/28/Industrial-Engineering 

3 https://www.youtube.com/watch?v=yhywrCChJBQ&feature=emb_imp_woyt 

  

 

 

 

 

 

 

 



CO-PO Mapping 

 Programme Outcomes (PO) PSO 

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

CO1 2     1     1 1 2  

CO2 2        1 1   2  

CO3 2  2       1 1  2 2 

CO4 2  2  1 2 1 1    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 (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 2026-27 

Course Information 

Programme B.Tech. (Mechanical Engineering) 

Class, Semester Final Year B. Tech., Sem VII/VIII 

Course Code 7ME416 

Course Name  Cryogenics 

Desired Requisites: 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 
To enable the students to analyze and solve cryogenics related problems by applying 

principles of mathematics, science and engineering. 

2 
To prepare students to use modern tools, techniques and skills to fulfill industrial needs 

related to low temperature systems. 

3 
To train students with effective communication skill to demonstrate cryogenics theories. 

4 
To develop skills in the analysis of cryogenics systems in research or design. 

5 

To develop a professional approach to lifelong learning in the refrigeration/air 

conditioning/cryogenics to 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, 

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 
Taxonomy 

Description 

CO1 
Recall knowledge of mathematics, science, and 

engineering for the needs in Cryogenic. 

II Understanding 

CO2 
Apply knowledge of mathematics, science, and 

engineering for the needs in Cryogenic. 

III Applying 

CO3 

Analyze different Cryogenic systems. 

 

IV Analyzing 

CO4 
Evaluate and interpret the analysis reports  in the field 

of Cryogenic 

V Evaluating 

 

Module Module Contents Hours 



I 

Module 01 

Introduction, properties of cryogenic fluids, properties of materials 

used in cryogenics at lower temperature, superconductive materials, 

applications of cryogenics, cryogenic space technology, space 

simulation, cryogenics in biology & medicines.    

6 

II 

 

Module 02 

Gas liquefaction & refrigeration systems, Basics of refrigeration & 

liquefaction, ideal thermodynamic cycle, Joule Thomson effect, 

adiabatic expansion, various liquefaction cycles, Liquefaction systems 

for air, Neon, Hydrogen & Helium gas, Effect of components’ 
efficiencies on system performance.                                                                       

7 

III 

 

Module 03 

Gas separation and purification – principles, Gas separation systems for 

air, hydrogen, and helium.       

6 

IV 

 

Module 04 

Cryocoolers, Cryogenic refrigeration systems, Ideal & practical 

systems, Joule-Thompson cryocoolers, Stirling Cycle Refrigerators, 

Gifford-McMahon Cryocoolers, Pulse Tube Refrigerators,  

Regenerators used in Cryogenic Refrigerators, Dilution refrigerators. 

7 

V 

 

Module 05 

Cryogenic fluid storage & transfer systems, Cryogenic Dewar, 

Cryogenic Transfer Lines, Two phase flow in cryogenic transfer 

system, Insulations used in Cryogenic Systems    

 

7 

VI 

 

Module 06 

Instrumentation in cryogenics to measure Flow, Level and 

Temperature., Introduction to vacuum technology, safety in cryogenics        

 

6 

 

Text Books 

1 Barron. R.F. Cryogenic Systems, McGraw-Hill, 2nd edition 1985. 

 

References 

1 
Thomas M. Flynn, “Cryogenic Engineering”, Marcel Dekker. Inc New York illustrated 
edition 1997.  

2 

Marshall Sittig, D. Van Nostrand Co. “Cryogenics - Research and Applications”, Princeton 
N.J, Van Nostrand . 1963Scott, R. B, Cryogenic Engineering, Scott, R. B. D’Van-Nostrand, 

1962.  

3 Vance, R. W., Applied Cryogenic Engineering, , John Wiley and sons, 1st edition 1962.  

4 IHRAE Handbook – Fundamentals of Refrigeration, 2015 

 

Useful Links 

1 https://archive.nptel.ac.in/courses/112/101/112101004/ 



 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

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

CO1 3 1          1 2  

CO2 3 2 1  1       1 3  

CO3 2 3 1 2 1       1 3 1 

CO4 2 3 1 3 2       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 

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 2026-27 

Course Information 

Programme B. Tech. (Mechanical Engineering) 

Class, Semester Final Year B. Tech., Sem VII/VIII 

Course Code 7ME417 

Course Name  Design of Transmission Systems 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 
To gain knowledge on the principles and procedure for the design of Mechanical power 

transmission components. 

2 
To train students in the standard procedure available for design of transmission systems of 

machines. 

3 To provide the students with knowledge of gear design. 

  

Course Outcomes (CO) with Bloom’s Taxonomy Level 
At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 
Taxonomy 

Level 

Bloom’s 
Taxonomy 

Description 

CO1 
Understand various transmission system components and their 

functions 

II Interpreting 

 

CO2 Explain the theory of power transmission and gear box design. III Apply 

CO3 
Use the given data tables to arrive at proper specifications of 

flexible power transmission element. 

IV Analyze 

CO4 Design the gear box as per the need and functioning of machine. IV Evaluate 

 

Module Module Contents Hours 

I 

Flexible transmission elements- design of flat belts & pulleys, selection of 

V-belts and pulleys, selection of hoisting wire ropes and pulleys, design of 

chains and sprockets 

6 

II 

Gear transmission- speed ratios and number of teeth, force analysis, tooth 

stresses, dynamic effects, fatigue strength, gear materials; Design of 

straight tooth spur gear and parallel axis helical gears based on strength and 

wear considerations, pressure angle in the normal and transverse plane; 

equivalent number of teeth and forces for helical gears. 

8 

III 

Straight bevel gear- tooth terminology, tooth forces and stresses, equivalent 

number of teeth. Estimating the dimensions of a pair of straight bevel 

gears; Worm gear, merits & demerits, terminology, thermal capacity, 

materials, forces & stresses, efficiency, estimating the size of worm gear 

7 



 

pair. Cross helical gears, terminology, helix angles, sizing of a pair of 

helical gears. 

IV 

Gear box- geometric progression, standard step ratio; Ray diagram, 

kinematics layout; Design of sliding mesh gear box, Design of multi-seed 

gear box for machine tool applications; constant mesh gear box 

8 

V 

Design of plate clutches, axial clutches, cone clutches, internal expanding 

rim clutches; Electromagnetic clutches; Band and Block brakes, external 

shoe brakes, internal expanding shoe brake. 

6 

VI 
Cam design, types: pressure angle and undercutting base circle 

determination, forces and surface stresses 

 

5 

 

Text Books 

1 Bhandari V, Design of Machine Elements, 3rd  Edition, Tata McGraw-Hill Book Co, 2010. 

2 
Shigley J., Mischke C., Budynas R. and Nisbett K., Mechanical Engineering Design, 8th ed., Tata 

McGraw Hill, 2010. 

3 N. K. Mehta, Machine Tool Design and Numerical Control, 3rd ed., Tata McGraw Hill, 2012.  

 

References 

1 R. L. Norton, Design of Machinery, McGraw Hill Publication, 3rd Edition, 2003 

2 Jindal U.C., Machine Design: Design of Transmission System, Dorling Kindersley, 2010. 

3 Maitra G. and Prasad L., Handbook of Mechanical Design, 2nd ed., Tata McGraw Hill, 2001. 

4 PSG Design Data Book 

  

 

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 2 

CO2   3     2     2 2 

CO3   3 2         3 2 

CO4  2    1       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 2026-27 

Course Information 

Programme B. Tech. (Mechanical Engineering) 

Class, Semester Final Year B. Tech., Sem VII/VIII 

Course Code 7ME418 

Course Name  Automobile Engineering (PE) 

Desired Requisites:  

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs./week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 To familiarize students with the fundamental systems of a modern automobile. 

2 
To introduce the mathematical concepts necessary for analyzing vehicle performance and critical 

systems, such as the steering and brake systems. 

3 
To raise student awareness about the latest trends in transportation, focusing on safety, pollution 

reduction, and automation. 

4 
To equip students with the confidence and skills needed to effectively handle real-world 

automotive challenges. 

 

Course Outcomes (CO) with Bloom’s Taxonomy Level 
At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 
Taxonomy 

Level 

Bloom’s 
Taxonomy 

Descriptio

n 

CO1 

Describe the classification of automobiles, major components, their 

functions, and the requirements and suitability of automotive power 

plants, including electric and hybrid vehicles. 

II Understand

ing 

CO2 
Apply knowledge of vehicle dynamics and power systems to the 

design and development of automotive systems. 

III Applying 

CO3 

Analyze factors affecting vehicle performance, including resistance 

to motion, power for propulsion, and selection of gear and axle 

ratios. 

IV Analyzing 

CO4 

Evaluate the functions, types, and requirements of automobile 

systems (transmission, suspension, steering, braking, and electrical) 

and solve related numerical problems. 

V Evaluating 

 

Module Module Contents Hours 

I 

Introduction, classification and Automotive power plants  

Introduction, Broad   classification   of   Automobiles.   Major   components   

and   their functions. Types of vehicle layouts, Types of bodies. Requirements of 

automotive power plants, Comparison and suitability considerations. 

Electric and Hybrid vehicles- Layout, advantages and limitations. 

4 

II Vehicle Performance  7 



Resistance to vehicle motion, Air, Rolling and Gradient resistance, 

Acceleration, 

Gradeability and draw bar pull, Traction and Tractive effort, Distribution of 

weight, Power required for vehicle propulsion, Selection of gear ratio, Rear axle 

ratio. 

III 

Automobile Systems 

Transmission System : Function, requirement and types of following parts: 

Automobile clutch, Gearbox, Differential, final drive, rear axle, propeller shaft.  

Suspension, Steering Braking and Electrical System:  

Function, types, requirements of the above mentioned systems. Key concepts of 

each of the mentioned systems. (Numericals from suspension, steering and 

braking systems only. Theory part of electrical system) 

9 

IV 

Introduction to Hybrid and Electric Vehicles 

Electric Vehicles: Architecture of an electric vehicle, essentials and performance 

of electric vehicles Traction motor characteristics, tractive effort, transmission 

requirements, vehicle performance, energy consumption, advantage and 

limitations.  

Hybrid Vehicles: Hybrid electric drivetrains concepts, architecture, design, 

control strategies, merits and demerits. 

6 

V 

Electric Propulsion Systems & Energy storage devices 

Electric propulsion systems: DC motor drives, induction motor drives, permanent 

magnet motor drives and switched reluctance motor drives. 

Energy Storage Devices: Electrochemical batteries, thermodynamic voltage, 

lead-acid batteries, nickel based batteries, lithium based batteries, flywheel and 

ultra-capacitors, Battery management systems, range calculation. 

7 

VI 

Vehicle Testing and Recent trends in Automotive Development  

Road Test, free acceleration test, down test, passer by noise test, road load data 

acquisition for vehicle.  

Test tracks: Proving ground testing, high speed track, pavement track, corrugated 

track, mud track, steering pad, gradient and other related tests. NVH and 

crashworthiness of vehicles, Emission norms and control. Recent advances in 

automobiles.  

6 

 

Text Books 

1 
Kripal Singh, “Automobile Engineering Vol. II”, Standard Publishers Distributors, Tenth Edition , 
2021. 

2 P S Gill, “Automobile Engineering II”, S K Kataria and Sons, Second Edition, 2022. 

3 R K Rajput, “Automobile Engineering”, Laxmi Publications, First Edition, 2017. 

4 Iqbal Husain, “Electric and Hybrid Vehicles: Design Fundamentals, CRC Press, 2023. 

5 
Mehrdad Ehsani, YiminGao, Sebastien E. Gay and Ali Emadi, “Modern Electric, Hybrid Electric and 
Fuel Cell Vehicles: Fundamentals, Theory and Design”, CRC Press, 2022. 

 

References 

1 
Newton, Steeds and Garrett, “The Motor Vehicle”, Butterworths International Edition, 11th Edition, 
2008. 

2 Crouse and Anglin, “Automotive Mechanics”, McGrawhill Publication, Tenth Edition, 2007 

3 P W Kett, “ Motor Vehicle Science Part - 2, “ Chapman & Hall” , Second Edition, 2015. 

4 James Larminie, “Electric Vehicle Technology Explained”, John Wiley & Sons, 2003. 
5 Sandeep Dhameja, “Electric Vehicle Battery Systems”, Newnes, 2000 

 

Useful Links 



1 https://nptel.ac.in/courses/107/106/107106088/  

2 https://nptel.ac.in/courses/107/106/107106080/  

3 https://ed.iitm.ac.in/~shankarram/Course_Files/ED5160/ED5160_Journal_Complete_Notes.pdf  

4 http://nptel.ac.in/courses/108103009/ 
 

 

 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

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

CO1 2 2 2       2   2   

CO2 2  2 2       2   2  

CO3 2 2  2  1      2  3  

CO4 2  2  1 1  2 2  2 3    

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) 

 

 

 

 

https://nptel.ac.in/courses/107/106/107106088/
https://nptel.ac.in/courses/107/106/107106080/
https://ed.iitm.ac.in/~shankarram/Course_Files/ED5160/ED5160_Journal_Complete_Notes.pdf


 

 

Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Mechanical Engineering) 

Class, Semester Final Year B. Tech., Sem VII/VIII 

Course Code 7ME421 

Course Name  Dynamics of Machines 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 2 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 2 

 

Course Objectives 

1 To make students aware about causes and effects of the vibration on mechanical systems. 

2 To discuss types of vibrations namely un-damped, damped, free and forced. 

3 To elaborate the process of transmission of force and motion due to vibration. 

4 To demonstrate mechanical vibration measuring instruments 

  

Course Outcomes (CO) with Bloom’s Taxonomy Level 
At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 
Taxonomy 

Level 

Bloom’s 
Taxonomy 

Description 

CO1 Explain the basics of vibration, causes and basic elements and 

its measurement 

II Understand 

CO2 Apply numerical methods in finding natural frequency and 

corresponding mode shapes of systems 

III Apply 

CO3 Analyze linear and torsional systems with single and two degree 

of freedom under free and forced vibrations, for their natural 

frequency and response to excitations  

IV Analyze 

CO4 Evaluate the natural frequency of flexible shaft with rotor IV Evaluate 

 

 

Module Module Contents Hours 

I 

Introduction 

Importance and scope, Concepts and terms used, SHM, vector method of 

representing harmonic motions, Complex method of representing vibration, 

Fourier series and harmonic analysis, stiffness of springs in combinations. 

4 

II 

Single degree free vibration: Damped and undamped  

Undamped free vibrations, derivation of differential equation with solution, 

energy method, types of damping, free vibrations with viscous damping, 

logarithmic decrement, coulomb damping, and damping materials. 

5 

III 

Single degree forced vibration: Damped and undamped  

Forced Vibrations: Types of excitation, forced excitation, forced vibrations 

with constant harmonic excitation, steady state vibration, excitation due to 

unbalance in machines, support excitation, response due to above types of 

excitations, transmissibility, force transmissibility and motion 

5 



 

transmissibility, vibration isolators, commercial isolation materials and 

shock mounts 

IV 

Two degree free and forced vibration  

(a) Free un-damped vibrations – Principal modes and natural frequencies, 

co-ordinate coupling and principal co-ordinates. (b) Forced vibrations (Un 

damped) – Harmonic excitation, vibration, dampers and absorbers, dynamic 

vibration absorber – tuned and Un tuned type 

5 

V 

Torsional Vibration 

Natural frequency of free torsional vibrations, effect of inertia of the 

constraint on torsional vibrations, free torsional vibrations of a single rotor 

system, two rotor system and three rotor system. Torsionally equivalent 

shaft, free torsional vibrations of a geared system. 

4 

VI 

Critical Speed of Shaft  

Critical speed of a light shaft having a single disc with and without damping,  

secondary critical speeds 

3 

 

Text Books 

1 G. K. Grover, “Mechanical Vibration” Nemchand and Brothers, Roorkee, Third Edition, 2006 

2 Dr. V. P. Singh, “Mechanical Vibrations”, S. Chand and Sons New Delhi, Second Edition, 2004 

3 
J. S. Rao “Introductory Course On Theory And Practice Of Mechanical Vibrations”, New Age 
International Publishers, Second Edition, 1999 

 

References 

1 Austin Church, “Mechanical Vibrations”, Wiley Eastern. First Edition, 1963  
2 Cyril M. Harris, Charles E. Crede, “Shock and vibration handbook”, McGraw-Hill, 1976 

3 S. S. Rao, “Mechanical Vibrations”, Fourth Edition, 2006 

 

 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

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

CO1 3 2   1       1 3 1 

CO2 3 3 1 2 1       1 2 2 

CO3 2 3 2 3 1       1 1 1 

CO4 2 3 2 3 1       1 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 

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 2026-2027 

Course Information 

Programme B.Tech. (Mechanical Engineering) 

Class, Semester Final Year B. Tech., Sem VII/VIII 

Course Code 7ME422 

Course Name  Refrigeration and Air Conditioning 

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 enable the students to analyze and solve refrigeration related problems by applying 

principles of mathematics, science and engineering. 

2 To prepare students to use modern tools, techniques.  

3 
To practice effective communication skill to demonstrate refrigeration/air conditioning 

theories. 

4 
To develop skills in the analysis of refrigeration/air conditioning/cryogenics systems in 

research or design & industrial needs. 

5 
To develop a professional approach to lifelong learning in the refrigeration/air 

conditioning/cryogenics to include the awareness of social and environment issues. 

 

Course Outcomes (CO) with Bloom’s Taxonomy Level 
At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 
Taxonomy 

Description 

CO1 

Understand the principles of thermodynamics, refrigeration 

cycles, psychrometry and heat transfer used in refrigeration and 

air-conditioning systems. 

I Understandi

ng 

CO2 

Apply engineering principles and modern tools to analyze the 

performance of vapour compression, vapour absorption, 

cryogenic and multi-pressure refrigeration systems. 

III Applying 

CO3 

Analyze refrigeration equipment, cooling load calculations and 

air-conditioning processes considering energy efficiency and 

environmental sustainability. 

IV Analyzing 

CO4 

Evaluate refrigeration and air-conditioning systems through 

teamwork, communication, professional ethics and project 

management practices. 

V Evaluating 

 

 

 

 

 

 

 



Module Module Contents Hours 

I 

Review of Thermodynamics: 

Laws, General equations, Processes, Equations applied to processes. 

Applications of refrigeration. 

Basic Refrigeration Cycles: 

Carnot cycle, Reversed Carnot cycle, Simple Vapor compression cycle, 

effect of sub-cooling, suction vapor superheating, Liquid to suction vapor 

heat exchanger, , Calculations and performance of above cycles, Actual 

vapor compression cycle, Bell Coleman - Reversed Bryton cycle, Air 

cycles for aircrafts  (Descriptive Treatment). 

5 

II 

Multi pressure System and  Refrigerants: 

Multi pressure System 

Removal of flash gas, Flash inter-cooling, Water-cooling, Multistage, 

Multi-evaporator and Cascade System. 

Refrigerants: 

Classification, Desirable Properties like Thermodynamic, physical, & 

chemical. Comparison among commonly used refrigerants, Selection of 

Refrigerants,  

Effect on Ozone depletion and global warming, Alternative Refrigerants.  

 

4 

III 

Cryogenics and Vapor Absorption System: 

Cryogenics: 

Introduction to cryogenic engineering and application, liquefier and 

cryocoolers. 

Vapor Absorption System: 

Aqua Ammonia system, Enthalpy-Concentration chart. analysis of system 

Lithium Bromide -water vapor absorption system, Coefficient of 

Performance, Comparison with Vapor Compression cycle. (Descriptive 

treatment only). 

5 

IV 

Refrigeration Equipments  

Types of Compressor, Condenser, Evaporator, Expansion devices, & 

selection, use of insulation, its types & applications... 

3 

V 

Psychrometry  

Moist air as a working substance, Psychrometric properties of air, Use of 

Psychrometric tables and charts, Processes, Combinations and 

Calculations, ADP, Coil Condition line, Sensible heat factor, Bypass 

factor, Air washer and it’s applications. 
Comfort: 

Thermal exchange between human body and environment, factors 

affecting comfort, effective temperature comfort chart, ventilation 

requirements 

 

5 

VI 

Heating and Cooling Load Calculation: 

Representation of actual air conditioning process by layouts and on 

Psychrometric charts, load analysis, RSHF, GSHF, ESHF, Enumeration 

and brief explanation of the factors forming the load on refrigeration and 

air conditioning systems, Energy requirements of different types of air 

conditioning systems, Energy conservation in air conditioning. 

 

4 

 

Text Books 

1 
C. P. Arora ,“Refrigeration and Air conditioning”, Tata McGraw Hill Education Private 
Limited , third edition, 2008 

2 Roy J. Dossat “Principle of Refrigeration”, Pearson, fourth edition, 2007. 
 

References 



1 
Wilbert F. Stoecker, Industrial refrigeration handbook, 1st edition, McGraw-Hill    

Professional Publishing,1998 

2 
Wilbert F. Stoecker, Jerold W Jones ,“Refrigeration and Air Conditioning”, McGraw-Hill 

Publishing , 2nd edition ,2008 

3 
Shan K. Wang, “Handbook of air conditioning and refrigeration” McGraw-Hill international 

second edition. 

 

Useful Links 

1 https://nptel.ac.in/courses/112/107/112107208/ 

2 https://nptel.ac.in/courses/112/105/112105128/ 

 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

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

CO1 2 1     1     1 3  

CO2 3 2 1  2  1     2 2 2 

CO3 3 3 2 2 2  3     2 2 2 

CO4 2 2 1 1 1 1 2 2 2 2 3 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) 

 

 

 

 

 



 

Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B.Tech. (Mechanical Engineering) 

Class, Semester Final Year B. Tech., Sem VII/VIII 

Course Code 7ME431 

Course Name  Solid Mechanics 

Desired Prerequisites: Advanced Strength of Materials  

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 
To provide students a sound knowledge in stress analysis required to solve the 

problems in industry 

2 
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, 

CO Course Outcome Statement/s 

Bloom’s 
Taxonom

y Level 

Bloom’s 
Taxonomy 

Description 

CO1 
Discuss the different concepts in stress analysis. II Understandin

g 

CO2 
Apply basic relations between stress and strains to 

solve complex problems in stress analysis. 

III Applying 

CO3 

Analyze the deformation behavior of solids under 

different types of loading and obtain 

mathematical solutions for simple geometries. 

IV Analyzing 

CO4 Analyze the plastic behavior of materials IV Analyzing 

 

Modul

e 

Module Contents Hours 

I 

Analysis of Stress and Strain 

Introduction, Concepts in Stress and Strain analysis, 

Principal stresses, Governing equations in cartension and 

polar  coordinates, Generalized Hooke’s law 

7 

II 

Two Dimensional Problems in Elasticity  

Plane stress and plane strain problems. Stress function, stress 

function for plane stress and plane strain cases. Solution of 

6 



two-dimensional problems with different loading conditions 

by the use of polynomials.  

III 

Axisymmetric Loaded Members 

Governing equations, stress in thick walled cylinder under 

internal and external pressure, stresses in rotating flat solid 

disk, flat disk with central hole 

6 

IV 

Torsion 

Torsion of prismatic bars of solid section, Membrane 

analogy, Torsion of thin walled of open cross section and 

multiple cell closed sections. 

7 

V 

Thermal Stresses 

Thermoelastic stress-strain relations, Equations of 

equilibrium, Strain-displacement relations, Thin Circular 

disk: Temperature symmetric about centre, Long Circular 

cylinder  

 

7 

VI 

Plasticity 

Theoretical concepts of plasticity, The flow curve, True 

stress and True strain, Yield criteria, Plastic stress strain 

relationship, Elastic plastic problems in bending. Some 

engineering applications of elasticity and plasticity 

 

6 

 

Text Books 

1 
S.P. Timoshenko and J.N. Goodier, “Theory of Elasticity”, McGraw-Hill 

Publishing Co. Ltd., 3rd Edition, 1970. 

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

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

Ltd, 3rd Edition 2009. 

 

References 

1 
Shames, I.H. and Pitarresi, J.M, “Introduction to solid Mechanics”, PHI 

learning Pvt. Ltd, 3rd Edition, 2009 

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

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

2nd Edition, 1978. 

 

Useful Links 

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

2 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  

CO4 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) 

2026-2027 

Course Information 

Programme B. Tech. (Mechanical Engineering) 

Class, Semester Final Year B. Tech., Sem VII/VIII 

Course Code 7ME432 

Course Name Fracture Mechanics 

Desired Requisites: Basic course in Metallurgy and Mechanics of Material 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs./week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

Credits: 3 

Course Objectives 

1 
To determine the stress–strain and load–displacement fields around cracks using linear elastic 

fracture mechanics (LEFM). 

2 To recognize and formulate the stress intensity factor (K) for typical crack configurations. 

3 To identify and formulate the strain energy release rate (G). 

Course Outcomes (CO) with Bloom’s Taxonomy Level 
At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 
Taxonom

y Level 

Bloom’s 
Taxonomy 

Description 

CO1 
Explain the basic concepts of fracture mechanics. II Understandin

g 

CO2 
Apply fracture mechanics principles to crack analysis. 

 

III Applying 

CO3 
Analyze crack behavior and failure mechanisms. 

 

IV Analysing 

CO4 
Evaluate fracture behavior of engineering components. 

 

V Evaluating 

 

Module Module Contents Hours 

I 

Mechanical behavior of engineering materials, elastic and plastic 

deformation, stress–strain relationship, basics of dislocation theory, ductile 

and brittle materials. 

6 

II 

Introduction to fracture mechanics, types of material failure, historical 

development, fracture, fatigue, creep, crack initiation and propagation, modes 

of fracture. 

7 

III 

Surface energy, Griffith's theory of brittle fracture, strain energy release rate, 

crack resistance, stable and unstable crack growth, R-curve concept, stress 

intensity factor, basics of fracture toughness. 

7 

IV 

Stress and strain near crack tip, plastic zone, crack tip deformation, effect of 

specimen thickness, effective crack length, introduction to Linear Elastic 

Fracture Mechanics (LEFM). 

6 

V 

ntroduction to elastic-plastic fracture mechanics, concept of J-integral, 

fracture toughness testing, standard test specimens, engineering applications 

of fracture mechanics. 

7 

VI 

Crack Tip Opening Displacement (CTOD), basic failure analysis techniques, 

fracture case studies in engineering components, applications of fracture 

mechanics in design and maintenance. 

7 



 

Text Books 

1  Prashant Kumar, "Elements of Fracture Mechanics", Tata McGraw Hill, New Delhi, India, 2009 

2 K. Ramesh, e-Book on Engineering Fracture Mechanics, IIT Madras, 2007 

 

References 

1 
D. Broek, "Elementary Engineering Fracture Mechanics", Kluwer Academic Publishers, 

Dordrecht, 1986.  

2 
T.L. Anderson, "Fracture Mechanics – Fundamentals and Applications", 3rd Edition, Taylor and 

Francis Group, 2005.  

 

Useful Links 

1 https://www.youtube.com/watch?v=eGwqCwgFBlw  

2 https://www.youtube.com/watch?v=rKi6_ibjVPA 4.  

3 1JPwCRj9Gq 2. https://www.youtube.com/watch?v=9IwnE77utoo 3.  

4 https://www.youtube.com/watch?v=hnkFRS5J_Ifw&list=PLfFNJ1DPG4nwAQAY8aEi2-  

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

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

CO1 3 2   1       1 3 2  

CO2 3 3 2 2 2       1 3 3  

CO3 2 3 3 3 2       2 2 2  

CO4 2 3 3 2 2 1  1    2 2 3  

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 2026-27 

Course Information 

Programme B. Tech. (Mechanical Engineering) 

Class, Semester Final Year B. Tech., Sem VII/VIII 

Course Code 7ME433 

Course Name  Mechanical System Design 

Desired Requisites: 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 To prepare the students to succeed as designer in industry/technical profession. 

2 
To Provide students with a sound foundation in mechanical system design required to solve the   

problems in industry. 

3 To train the students for safe and efficient design of structural parts of the mechanical system. 

 

Course Outcomes (CO) with Bloom’s Taxonomy Level 
At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 
Taxonomy 

Level 

Bloom’s 
Taxonomy 

Description 

CO1 
Explain the fundamental principles, theoretical concepts, and 

standard design considerations associated with the system elements. 

II Understanding 

CO2 
Use Johnson’s method of optimum design to design mechanical 
components. 

III Applying 

CO3 

Analyze mechanical configurations, graphical layouts, or design 

parameters to determine performance capabilities and operational 

variations. 

IV Analyzing 

CO4 
Evaluate the reliability, safety margins, or structural integrity of 

system designs based on statistical data and technical standards. 

V Evaluating 

 

Module Module Contents Hours 

I 

Introduction to optimum design for mechanical elements, adequate and 

optimum design, Johnson’s method of optimum design- simple problems in 

optimum design like axially loaded members, shafts subjected to torsional and 

bending moments, helical spring, levers. Optimum design with in Lagrange 

multipliers 

6 

II 

Statistics in design, probability, random variables- sample and populations, 

Normal distribution, Sampling distribution, Confidence intervals, population 

combinations, Design for natural tolerances, Statistical analysis of tolerances. 

Introductions to reliability and its applications for selections of factor of safety, 

study of process capability for design. 

7 



 

III 

System Approach to Design; Mathematical model; Lumped system; Dynamic 

response of lumped & distributed system; Modeling of masses, Elasticity, 

Inertia, Damping and friction. 

7 

IV 

Types of pressure vessels-Horizontal and vertical; Classification of pressure 

vessel as per IS2825, 1969.Introdduction to design of pressure vessels as per 

IS Codes. Shell and end closures. Effect of opening & nozzles in shell & 

covers. Types of pressure vessel support 

7 

V 

Determination of variable speed range- Graphical representation of speeds- 

Structure diagram- Deviation diagram- Ray diagram- Selection of optimum ray 

diagram- Difference between number of teeth of successive gears in a change 

gear box- Analysis of twelve speed gear box- Compound ray diagram 

 

6 

VI 

Approach   to   industrial   product   based   on   idea   generation   and 

innovations to meet the   creative process involved in idea marketing, 

designers, mind-criticism, design process, creation needs of the developing 

society. Design and development process of industrial products, various steps 

such as Ergonomics and aesthetic requirements of product design 

7 

 
Text Books 

1 V. B. Bhandari, “Design of Machine Element”, Tata Mc- Graw Hill Publication, 4th Edition, 2001 

2 
Shigley and C. R. Mischk , “Mechanical Engineering Design”, Tata Mc- Graw Hill Publication, 

2001 

3  M. F. Spotts, “Mechanical design analysis”, Prentice Hall publication, 1964  
4  Black P. H. and O. Eugene Adams, “Machine Design”, Tata Mc- Graw Hill Publication, 3rd 

Edition, 1993 

5 W. H. Mayall, “Industrial Design for Engineers”, Illife, 1967 

 

References 

1 M. V. Joshi, “Process Equipment Design”, Macmillan Publication, 1976  

2 Robert L. Norton, “Machine Design”, Tata Mc- Graw Hill Publication, 2001 

3 Anurag Dixit, “Mechanical System Design”, SCITECH publication, 2005 

4 Percy H. Hill “The Science of Engineering Design”, Holt McDougal, 1970. 
 

Useful Links 

1 https://nptel.ac.in/courses/112/105/112105124/ 

2 https://onlinecourses.nptel.ac.in/noc20_ch17/preview 

 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

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

CO1 3  2        3 3 2 2 

CO2   2   2     2 2 1 2 

CO3   2   2     2 2 2 2 

CO4 1  2 1         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 2026-27 

Course Information 

Programme B.Tech. (Mechanical Engineering) 

Class, Semester Final Year B. Tech., Sem VII/VIII 

Course Code 7ME435 

Course Name  Industry 4.0 (PEC - 4) 

Desired Requisites: Manufacturing, Cyber physical manufacturing 

  

Teaching Scheme Examination Scheme (Marks) 

Lecture 3Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

 - Credits: 03 

 

Course Objectives 

1 To develop fundamental understanding of smart manufacturing systems 

2 To enable integration of digital manufacturing technologies 

3 To equip with skills in industrial sensing and IIoT-based connectivity 

4 To build competency in predictive maintenance and smart logistics automation 
 

Course Outcomes (CO) with Bloom’s Taxonomy Level 
At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 
Taxonomy 

Description 

CO1 
Explain smart manufacturing, digital manufacturing and 

Industry 4.0 
II Understanding 

CO2 Apply industrial sensors and IIoT III Applying 

CO3 Analyze manufacturing systems for connected machines  IV Analyzing 

CO4 
Decide predictive maintenance and smart material 

handling. 
V Evaluating 

 

Module Module Contents Hours 

I 

Module 1: Introduction to Smart Manufacturing & Industry 

4.0 

Evolution from Industry 1.0 to Industry 4.0, Smart factory concepts 

and digital transformation, Cyber-Physical Systems (CPS) and IoT 

basics, Digital manufacturing ecosystem, Components of smart 

manufacturing systems, Applications in automotive, aerospace, and 

process industries 

6 

II 

Module 2: Digital Manufacturing Systems & Automation 

CNC machines and machining centres Flexible Manufacturing 

Systems (FMS), CAD/CAM integration, PLC and SCADA basics, 

7 



Manufacturing Execution Systems (MES), Real-time machine 

utilization and OEE monitoring 

III 

Module 3: Industrial Sensors and IIoT 

Types of industrial sensors: Vibration sensors, Acoustic sensors, 

Thermal sensors, Force and pressure sensors, Signal conditioning 

and data acquisition, Industrial IoT (IIoT) architecture, Smart sensor 

networks, Cloud-based machine monitoring 

6 

IV 

Module 4: Connected Machines & Data Analytics 

Machine-to-machine communication, Digital retrofitting of 

conventional machines, Industrial communication protocols, Data 

logging and visualization, Manufacturing data analytics, 

Introduction to AI/ML in manufacturing 

7 

V 

Module 5: Predictive Maintenance & Condition Monitoring 

Reliability and maintenance strategies, Failure modes in rotating 

machinery, Predictive maintenance techniques, Vibration and 

thermal analysis, Diagnostics using sensor data, Case studies: 

pumps, motors, compressors, HVAC systems 

7 

VI 

Module 6: Smart Material Handling & Logistics Automation 

Automated Guided Vehicles (AGVs), Autonomous Mobile Robots 

(AMRs), Conveyor and transfer systems, Automated storage and 

retrieval systems (ASRS), Digital warehouse management, Smart 

supply chain and logistics 

6 

 

Text Books 

1 Alasdair Gilchrist, Industry 4.0: The Industrial Internet of Things, Apress, 2016. 

2 
Mikell P. Groover, Automation, Production Systems and Computer-Integrated 

Manufacturing, 5th Edition, Pearson Education, 2020. 

3 
R. Keith Mobley, An Introduction to Predictive Maintenance, 2nd Edition, Elsevier, 

2002. 
 

References 

1 
Kaur, G., Dhillon, J. S., Rani, G., &amp; Elngar, A. (2024). Intelligent manufacturing: 

Exploring AI, blockchain, and smart technologies in Industry 4.0. Routledge. 

2 
Jeschke, S., Brecher, C., Song, H., & Rawat, D. B. (Eds.), (2017). Industrial internet 

of things: Cybermanufacturing systems. Springer. 

3 
J. Paulo Davim (Ed.), Industrial IoT and Intelligent Manufacturing Systems, Springer, 

2021. 
 

Useful Links 

1 https://www.sciencedirect.com/science/article/pii/S2667344423000099 

2 
https://www.iiot-world.com/smart-manufacturing/discrete-manufacturing/digital-twins-in-

cnc/ 

3 
https://www.siemens.com/global/en/products/automation/systems/cnc-

sinumerik/automation-systems/sinumerik-one/digital-twin.html 

4 
https://www.fanucamerica.com/products/cnc/cnc-software/smart-digital-twin-for-

manufacturing 

5 https://nraoiekc.blogspot.com/2020/11/digital-twins-of-cnc-machines.html 

https://www.sciencedirect.com/science/article/pii/S2667344423000099
https://www.iiot-world.com/smart-manufacturing/discrete-manufacturing/digital-twins-in-cnc/
https://www.iiot-world.com/smart-manufacturing/discrete-manufacturing/digital-twins-in-cnc/
https://www.siemens.com/global/en/products/automation/systems/cnc-sinumerik/automation-systems/sinumerik-one/digital-twin.html
https://www.siemens.com/global/en/products/automation/systems/cnc-sinumerik/automation-systems/sinumerik-one/digital-twin.html
https://www.fanucamerica.com/products/cnc/cnc-software/smart-digital-twin-for-manufacturing
https://www.fanucamerica.com/products/cnc/cnc-software/smart-digital-twin-for-manufacturing
https://nraoiekc.blogspot.com/2020/11/digital-twins-of-cnc-machines.html


6 https://www.mdpi.com/2504-4494/9/7/211 

 

 

 

 

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          

CO3  2 2            

CO4   2 2 2 3         

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) 

 

 

 

https://www.mdpi.com/2504-4494/9/7/211


 

 

Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B. Tech. (Mechanical Engineering) 

Class, Semester Final Year B. Tech., Sem VII/VIII 

Course Code 7ME436 

Course Name  Total Quality Management 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 To make the students to understand fundamental principles of total quality management. 

2 
To provide the students the knowledge of new concepts like customer focus, customer retention 

and associated costs. 

3 To prepare the students for the analysis and use of various TQM tools. 

  

Course Outcomes (CO) with Bloom’s Taxonomy Level 
At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 
Taxonomy 

Level 

Bloom’s 
Taxonomy 

Description 

CO1 
Understand on quality management philosophies and 

frameworks. 

II Interpreting 

 

CO2 
Develop in-depth knowledge on various tools and techniques of 

quality management and their application. 

III Applying 

CO3 
Learn the applications of quality tools and techniques in both 

manufacturing and service industry. 

IV Analysing 

CO4 

Evaluate various quality management systems such as ISO 

9001, ISO 1400 and understand their role in facilitating 

organizational excellence. 

 

V 

 

Evaluate 

 

Module Module Contents Hours 

I 

Introduction 

Definitions of quality, need and evolution of quality, product quality and 

service quality, costs and value of quality, basic concepts of TQM, TQM 

framework, quality gurus and contributions, barriers to TQM, customer 

focus, customer satisfaction, customer complaints and customer retention 

7 

II 

TQM Principles  

Leadership, strategic quality planning, employee involvement and 

empowerment, teamwork, quality circles, recognition and reward, 

performance appraisal, continuous process improvement, supplier 

partnership, supplier rating and selection 

6 

III TQM Tools  7 



 

Control charts, process capability, six sigma- concepts, methodology, 

applications, bench marking process, FMEA- stages and types, PDCE 

cycle, 5S, Kaizen 

IV 

TQM Techniques  

Just in time (JIT), Quality Function Deployment (QFD), Taguchi 

quality loss function, TPM- concepts, improvement needs, 

performance measures 

7 

V 

Quality systems  

Need for ISO 9000, ISO 9001-9008; Quality system- elements,  

documentation,; Quality auditing, QS 9000, ISO 14000- concepts, 

requirements and benefits 

6 

VI 

TQM Implementation  

TQM implementation in manufacturing and service sectors, case 

studies of TQM implementation 

6 

 

Text Books 

1 Besterfield D.H. et al., Total quality Management, 3rd ed., Pearson Education Asia, 2006 

2 
Evans J.R. and Lindsay W.M., The management and Control of Quality, 8th edition, 

Cengage Learning, 2012 

3 Janakiraman B. and Gopal R.K., Total Quality Management, Prentice Hall India, 2006 

 

References 

1 Juran J.M. & Gryna , Quality Planning and Analysis 

2 Feigenban, Total Quality Control, McGraw Hill Book Company 

3 Suganthi L. and Samuel A., Total Quality Management, Prentice Hall India, 2006 

 

Useful Links 

1 https://nptel.ac.in/courses/110/104/110104080/ 

2 https://nptel.ac.in/noc/courses/noc18/SEM1/noc18-me26/ 

 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

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

CO1 1            2  

CO2 2  2     2   1    

CO3 1 3       1       

CO4 1   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) 

 



Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B. Tech. (Mechanical Engineering) 
Class, Semester Final year B. Tech., Sem.VII/VIII 

Course Code 7ME437 

Course Name Energy Conservation and Management 

Desired Requisites:  

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 2Hrs/week MSE ISE ESE Total 

Tutorial  30 20 50 100 
                                                                                 Credits: 3 
 

Course Objectives 

1 
To introduce energy and power scenario, electrical systems, energy auditing, energy conservation 
and energy impact on environment. 

2 To provide knowledge of energy management, energy auditing and energy conservation. 

3 To develop skill to carry out energy audit and to suggest methodologies for energy savings. 

4 
To prepare the students for higher studies and research in the field of energy conservation and 
management. 

Course Outcomes (CO) with Bloom's Taxonomy Level 

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

CO Course Outcome Statement/s 
Bloom's 

Taxonomy 
Level 

Bloom's 
Taxonomy 
Description 

CO1 Explain the fundamentals of energy conservation and energy 
management. 

II 
Understanding 

CO2 Explain energy and power scenario, electrical systems, energy 
auditing, energy conservation and energy impact on environment. 

JJJ 
Applying 

CO3 Carryout energy accounting and balancing. IV Analysing 

CO4 Exercise energy audit and suggest methodologies for energy 
savings. 

V Evaluate 

 

Module Module Contents Hours 

 

 
 

Introduction 
Introduction to energy and power scenario of world; national energy 
consumption data, environmental aspects associated with energy utilization, 
energy auditing - need, types, methodology and barriers, role of energy 
managers, instruments for energy auditing 

 

3 

 

 

II 

Electrical Systems 
Components of EB billing, HT and LT supply, transformers, cable sizing, 
concept of capacitors, power factor improvement, harmonics, electric motors — 
motor efficiency computation, energy efficient motors, Illumination — Lux, 
Lumens, types of lighting, efficacy, LED lighting and scope of energy 
conservation in lighting 

 

 

5 

 

 

III 

Energy Management and Audit 

Definition, energy audit, need, types of energy audit. Energy management 
(audit) approach-understanding energy costs, bench marking, energy 
performance, matching energy use to requirement, maximizing system 
efficiencies, optimizing the input energy requirements, fuel and energy 
substitution, energy audit instruments and metering 

 

 
 



 

 

IV 

Thermal Systems 

Thermal systems, boilers, furnaces and thermic fluid heaters- efficiency 
computation and energy conservation measures; steam distribution and usage, 
steam traps, condensate recovery, flash steam utilization; insulation & 
refractories 

 

4 

 

V 

Energy Conservation in major utilities 
Energy conservation in major utilities, pumps, fans, blowers, compressed air 
systems, refrigeration& air conditioning systems, cooling towers, dg sets. 
energy economics- discount period, payback period, internal rate of return, net 
present value; life cycle costing- ESCO concept 

 

5 

 

VI 

Energy and environment, air pollution, climate change 
United nations framework convention on climate change (UNFCC), 
sustainable development, Kyoto Protocol, Conference of Parties (COP), clean 
Development Mechanism (CDM), Prototype Carbon Fund (PCF) 

 

4 

 

Textbooks 
 

 
Witte L.C. Schmidt P.S. and Brown D.R., “Industrial Energy Management and Utilization”, 
Hemisphere Publ., Washington, 1988 

2 
Callaghn P.W., “Design and Management for Energy Conservation”, Pergamon Press, Oxford, 
1981 

3 Murphy W.R. and McKay G., “Energy Management”, Butterworths, London, 2003 

4 Energy Manager Training Manual, Bureau of Energy Efficiency (BEE) under Ministry of 
Power, GOI, 2008 (available at www.energymanager training.com) 

 

References 
 

 
Recent reports of agencies: International Energy Agency (IEA), Ministry of New and 
Renewable energy (MNRE), Technology and Action for Rural Advancement (TARA) 

2 Dale R Patrick, Stephen W Fardo, “Energy Conservation Guidebook”, 2‘d Edition, CRC Press 

3 Albert Thumann, “Handbook of Energy Audits”, 6° Edition, The Fairmont Press 

4 Bureau of Energy Efficiency Reference book: No.1, 2, 3 4 
 

Useful Links 

i http://nptel.iitm.ac.in/ 

2 www.bee.com 

3 www.powermin.nic.in 

 
 CO-PO Mapping 

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

CO1 2 1     2    1 1 1  
CO2 3 2 1  2  2    1 2 2 1 
CO3 3 3 1 2 2  1    2 2 2 2 
CO4 3 3 2 2 2 1 3   1 2 3 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. 

 

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) 

Assessment 

http://nptel.iitm.ac.in/
http://www.bee.com/
http://www.powermin.nic.in/


Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B. Tech. (Mechanical Engineering) 
Class, Semester  Final Year B. Tech., Sem. VII/VIII 

Course Code 7ME438 

Course Name Power Plant Engineering 

Desired Requisites:  

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 2Hrs/week MSE ISE ESE Total 

Tutorial — 30 20 50 100 
  Credits: 3 
 

Course Objectives 

1 To introduces the students about different power plants, energy audit and economics. 

2 To prepare the students to analyze the power plants and its various parameters. 

3 To develop the skill to select, analyze the power plant system and allied parameters 

4  

Course Outcomes (CO) with Bloom's Taxonomy Level 

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

CO Course Outcome Statement/s 
Bloom's 

Taxonomy 
Level 

Bloom's 
Taxonomy 

Description 

CO1 Explain the fundamentals of power generation and power plant 
systems. 

II Understanding 

CO2 Describe energy harvesting from water, fuels like coal, nuclear, 
diesel and hydrocarbon 

III Applying 

CO3 Distinguish and interpret the parameters related to power plants. IV Analysing 

CO4 Select the appropriate system, instruments and allied parameters 
based on performance, energy consumption and economics. 

V Evaluate 

 

Module Module Contents Hours 

I 
Introduction 
Energy resources and their availability, types of power plants, selection of the 
plants, review of basic thermodynamic cycles used in power plants 

4 

 

II 

Hydro-Electric Power Plants 
Rainfall and run-off measurements and plotting of various curves for 
estimating stream flow and size of reservoir, power plants design, construction 
and operation of different components of hydro-electric power plants, site 
selection, comparison with other types of power plants 

 

5 

 

III 

Steam Power Plants 
Flow sheet and working of modern-thermal power plants, super critical 
pressure steam stations, site selection, coal storage, preparation, coal handling 
systems, feeding and burning of pulverized fuel, ash handling systems, dust 
collection-mechanical dust collector and electrostatic precipitator 

 

5 

 

 

IV 

Other Power Plants 

Basic principles and types of diesel plants, advantages and disadvantages of 
diesel plants ,operation performance of a diesel engine, construction and 
working principles of gas turbine power plants, basic components and auxiliary 
systems used in gas turbine power plants, different types of fuels and materials 
used in gas turbine power plants. Principles of nuclear energy, basic nuclear 
reactions, nuclear reactors-PWR, BWR, advantages and limitations 

 

 

5 



 

 

 

V 

Power Plant Instrumentation and Energy Audit 

Steam pressure and steam temperature measurement, flow measurement of 
feed water, fuel, air and steam with correction factor for temperature, speed 
measurement, level recorders, smoke density measurement, dust monitor, flue 
gas oxygen analyzer — analysis of impurities in feed water and steam, dissolved 
oxygen analyzer, ph meter-fuel analyzer, and pollution monitoring instruments, 
current simple methods of energy auditing 

 

 

4 

 

VI 

Power Plant Economics 

Load curve, different terms and definitions, cost of electrical energy, tariffs 
methods of electrical energy, performance & operating characteristics of power 
plants- incremental rate theory, input-output curves, efficiency, heat rate, 
economic load sharing and simple numerical 

 

4 

 

Textbooks 

1 EL-Wakil, “Power plant Technology”, M.M., McGraw Hill, 1st Edition, 2017 

2 P.K. Nag , “Power Plant Engineering”, Tata McGraw Hill,4* Edition 2017 

3 Domkundwar, Arora, “Power plant Technology”, Dhanpat Rai and Co. sixth edition 2013 
 

References 

1 
Weisman, J., and Eckert, L., “Modem Power Plant Engineering”, Prentice Hall, 1't edition. 
1999. 

2 Kam W. Li and A. Paul Priddy, “Power Plant System Design”, John Wiley, 1" edition, 2018. 

3 
Recent reports of agencies: International Energy Agency (IEA), Ministry of New and 
Renewable energy (MNRE), Technology and Action for Rural Advancement (TARA) 

 

Useful Links 
 

 
NPTEL Course on POWER PLANT ENGINEERING, Department of Mechanical Engineering 
IIT Roorkee - https://nptel.ac.in/courses/112/107/112107291/ 

2 
Course on Power Plant Engg., IIT Kharagpur, https://youtube.com/playlist? 
list=PLwOhSTeCfDgmA7LFqMnT0yb83dmr9esWZ 

 
CO-PO Mapping 

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

CO1 2 1     1     1 3  
CO2 2 2 1    2     1 2 2 
CO3 3 2 2 1 1  1    1 2 2 2 
CO4 3 3 2 2 2  2    2 2 2 3 

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) 

 

https://nptel.ac.in/courses/112/107/112107291/
https://youtube.com/playlist


 
 

Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2026-27 

Course Information 

Programme B. Tech. (Mechanical Engineering) 

Class, Semester Final Year B. Tech., Sem VII/VIII 

Course Code 7ME439 

Course Name  Waste Heat Management 

Desired Requisites: 

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3Hrs/week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

 - Credits: 03 

 

Course Objectives 

1 To understand the concept, sources, and significance of waste heat in industrial 

systems. 
2 To analyze different waste heat recovery technologies and their applications. 
3 To study heat exchangers, thermal storage systems, and cogeneration systems used in 

waste heat utilization. 
4 To evaluate economic, environmental, and energy-saving aspects of waste heat 

management. 
5 To develop the ability to design and assess waste heat recovery systems for industrial 

applications. 
 

Course Outcomes (CO) with Bloom’s Taxonomy Level 
At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 
Taxonomy 

Description 

CO1 
Explain the sources, characteristics, and importance of waste 

heat generated in industrial systems. 
II Understanding 

CO2 
Apply waste heat recovery methods and heat exchanger 

concepts for industrial thermal systems. 
III Applying 

CO3 
Analyze the performance of thermal energy storage and 

advanced waste heat utilization systems. 
IV Analyzing 

CO4 
Evaluate suitable waste heat recovery solutions based on 

technical, economic, and environmental considerations. 
V Evaluating 

 

Module Module Contents Hours 

I 

Introduction to Waste Heat Management 

Energy scenario and energy conservation, Sources of waste heat in 

industries, Classification of waste heat based on temperature level, 

Characteristics of waste heat streams, Energy auditing and 

identification of waste heat sources, Potential for waste heat 

recovery in different sectors, Environmental impacts of waste heat 

 

 
7 



discharge, Waste Heat Management – Industrial Applications

  

II 

Waste Heat Recovery Methods and Devices  

Principles of waste heat recovery, Direct and indirect heat recovery 

systems, Recuperators and regenerators, Economizers and air 

preheaters, Heat pipes and heat wheel systems, Selection criteria for 

waste heat recovery systems 

 
6 

III 

Power Plant Cycles 

Energy Cascading, Rankine Cycle, Gas Turbine Cycle, Combined 

Cycle, Combined Gas Turbine-Steam Turbine Power Plant, Heat 

Recovery Steam Generators, Thermodynamic cycles for low 

temperature application, Numerical on power cycles 

 

 
7 

IV 

Heat Exchangers and Thermal Energy Storage 

Classification of heat exchangers, LMTD and effectiveness-NTU 

methods, Special Heat Exchangers for Waste Heat Recovery, Heat 

exchanger design considerations, Fouling and maintenance issues, 

Thermal energy storage systems, Sensible heat storage, Latent heat 

storage using phase change materials (PCM) 

 

 
7 

V 

Advanced Waste Heat Utilization Systems 

Cogeneration systems, Trigeneration systems, Combined Heat and 

Power (CHP) systems, Thermoelectric generators, Waste heat 

driven refrigeration systems, Heat pumps for waste heat recovery 

 

 
6 

VI 

Economic and Environmental Aspects 

Economic analysis of waste heat recovery systems, Energy 

efficiency and sustainability, Payback period and life cycle cost 

analysis, Carbon footprint reduction, Environmental regulations 

related to industrial emissions, Recent trends in waste heat recovery 

technologies 

 

 

 
6 

 

Text Books 

1 D. A. Reay, M. A. Rosen and S. MacMichael, Heat Recovery Systems, CRC Press. 

2 
Trivedi, PR, Jolka KR, Energy Management, Commonwealth Publication, New 

Delhi, 1997 
 

References 

1 
Frank Kreith and D. Yogi Goswami, Energy Management and Conservation 

Handbook, CRC Press 

2 

Bureau of Energy Efficiency. (2015). General aspects of energy management & 

energy audit (3rd ed.). Ministry of Power, Government of India. 

https://beeindia.gov.in 
 

Useful Links 

1 https://onlinecourses.nptel.ac.in/e-learning/preview/noc25_me167 

 

 

 

 

 

 

https://beeindia.gov.in/


CO-PO Mapping 

 Programme Outcomes (PO) PSO 

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

CO1 2     1 1   1  1 1 1 

CO2 3 2          1 2 1 

CO3 3 3 1 2        1 2  

CO4 3 3 2 2  2 2   1 2 2 1 3 

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 2026-27 

Course Information 

Programme B. Tech. (Mechanical Engineering) 

Class, Semester Final Year B. Tech., Sem VII/VIII 

Course Code 7ME440 

Course Name  Autonomous Vehicles (PE) 

Desired Requisites:  

 

Teaching Scheme Examination Scheme (Marks) 

Lecture 3 Hrs./week MSE ISE ESE Total 

Tutorial - 30 20 50 100 

  Credits: 3 

 

Course Objectives 

1 To familiarize students with the fundamental systems of a modern automobile. 

2 
To introduce the mathematical concepts necessary for analyzing vehicle performance and critical 

systems, such as the steering and brake systems. 

3 
To raise student awareness about the latest trends in transportation, focusing on safety, pollution 

reduction, and automation. 

4 
To equip students with the confidence and skills needed to effectively handle real-world 

automotive challenges. 

 

Course Outcomes (CO) with Bloom’s Taxonomy Level 
At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 
Taxonomy 

Level 

Bloom’s 
Taxonomy 

Descriptio

n 

CO1 
Understand the fundamentals and architecture of autonomous 

vehicles. 

II Understand

ing 

CO2 
Apply vehicle dynamics and performance concepts to autonomous 

driving systems. 

III Applying 

CO3 
Analyze sensing, perception, localization, and decision-making 

techniques. 

IV Analyzing 

CO4 
Study planning, control, safety, and testing methodologies used in 

self-driving vehicles. 

V Evaluating 

 

Module Module Contents Hours 

I 

Introduction, classification and Automotive power plants  

Vehicle Performance and Dynamics for Autonomous Vehicles: Resistance to 

vehicle motion, Air, Rolling and Gradient resistance, Acceleration, Gradeability 

and draw bar pull, Traction and Tractive effort, Distribution of weight, Power 

required for vehicle propulsion, Selection of gear ratio, Rear axle ratio. 

7 

II 

Introduction to Autonomous Vehicles and ADAS:  

Evolution of intelligent transportation systems, Levels of vehicle automation 

(SAE Levels 0–5), Architecture of autonomous vehicles  

7 



Advanced Driver Assistance Systems (ADAS), Adaptive Cruise Control (ACC), 

Lane Keeping Assist (LKA), Automatic Emergency Braking (AEB), 

Autonomous vehicle applications and challenges 

III 

Sensors and Perception Systems 

Sensors used in autonomous vehicles, Cameras, Radar, LiDAR, Ultrasonic 

sensors, GPS and IMU. Sensor characteristics and limitations. Sensor fusion 

techniques. Object detection and tracking Lane detection and traffic sign 

recognition Environmental perception 

10 

IV 

Localization, Mapping, Planning and Control 

Vehicle localization techniques, GPS-based and inertial navigation, Kalman Filter 

and Extended Kalman Filter Simultaneous Localization and Mapping (SLAM) 

High-definition maps and navigation, Path planning algorithms: RRT Trajectory 

generation and motion planning Longitudinal and lateral vehicle control PID and 

Model Predictive Control (MPC) 

8 

V 

Safety, Connected Vehicles and Future Mobility 

Functional safety and ISO 26262 Cybersecurity in autonomous vehicles, Vehicle-

to-Vehicle communication, Vehicle-to-Infrastructure communication, Simulation 

tools for autonomous vehicles (CARLA, MATLAB/Simulink), Hardware-in-the-

Loop (HIL) testing Ethical, legal, and regulatory considerations Future trends in 

autonomous and connected mobility 

 

7 

 

Text Books 

 

1. George Dimitrakopoulos, Aggelos Tsakanikas, Elias Panagiotopoulos, 

“Autonomous Vehicles Technologies, Regulations, and Societal Impacts”, Elsevier 
Publications, 2021.  

2. Dietmar P.F. Möller, Roland E. Haas, Guide to Automotive Connectivity and 

Cybersecurity: Trends, Technologies, 2019, Springer Publications.  

3. Hanky Sjafrie, “Introduction to Self-Driving Vehicle Technology”, 1st  Edition, 
Published December 11, 2019 by Chapman and Hall/CRC  

 

References 

 

1.G. Mullett, Wireless Telecommunications Systems and Networks, Thomson – Delmar Learning, 

ISNB#1-4018-8659-0, 2006  

2. G. Mullett, Basic Telecommunications: The Physical Layer, Thomson – Delmar Learning, ISBN#1-

4018-4339-5, 2003  

3.Tom Denton, Automobile Electrical and Electronic Systems, 3rd Edition Elsevier Publications 2004. 

 

 

 

 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

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

CO1 2 2 2       2   2   

CO2 2  2 2       2   2  

CO3 2 2  2  1      2  3  

CO4 2  2  1 1  2 2  2 3    

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 2026-27 

Course Information 

Programme B.Tech. (Mechanical Engineering) 

Class, Semester Final Year B. Tech., Sem VII/VIII 

Course Code 7ME471 

Course Name  Dynamics of Machines Lab 

Desired Requisites: NA 

 

Teaching Scheme Examination Scheme (Marks) 

Practical 2 Hrs./Week LA1 LA2 Lab ESE Total 

Interaction - 30 30 40 100 

  Credits: 1 

 

Course Objectives 

1 To be aware about causes and effects of the vibration on mechanical systems. 

2 To demonstrate mechanical vibration measuring instruments 

3 To analyze types of vibrations namely un-damped, damped, free and forced vibrations. 

4 To determine the transmission of force and motion due to vibration. 

 

Course Outcomes (CO) with Bloom’s Taxonomy Level 
At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 
Taxonomy 

Level 

Bloom’s 
Taxonomy 

Description 

CO1 Demonstrate the concept of vibration, causes and basic elements 

and its measurement. 
III Applying 

CO2 Determine natural frequency and corresponding mode shapes of 

systems. 
IV Analyzing 

CO3 Measure force and motion transmissibility of given system. V Evaluating 

CO4 Prepare detailed report of measured vibrations for effective 

condition monitoring. 

II Understanding 

 

Course contents 

Any ten experiments/lab sessions from the list given below  

List of experiments (study type) 

1. Study of natural frequency of two degree of freedom spring mass system. 

2. Study of natural frequency of double pendulum system. 

3. Determination of mode shapes of beam with various boundary conditions. 

List of experiments (Trial / Demonstration type) 

1. Determination of stiffness of spring from static deflection. 

2. Determination of natural frequency of single degree of freedom spring mass system. 

3. Determination of radius of gyration of compound pendulum 

4. Determination of torsional vibrations of single/two rotor system. 



5. Demonstration of plot response curve of system under forced vibration. 

6. Determination of damping effect on a system under forced vibration with viscous damping. 

7. Determination of optimal frequency for dynamic vibration absorber. 

8. Measurement of various parameters of vibrations. 

9. Determination of critical speed of shaft. 

 

Text Books 

1 G. K. Grover, “Mechanical Vibration” Nemchand and Brothers, Roorkee, Third Edition, 2006 

2 Dr. V. P. Singh, “Mechanical Vibrations”, S. Chand and Sons New Delhi, Second Edition, 2004 

3 
J. S. Rao “Introductory Course on Theory and Practice of Mechanical Vibrations”, New Age 
International Publishers, Second Edition, 1999 

 

References 

1 Austin Church, “Mechanical Vibrations”, Wiley Eastern. First Edition, 1963 

2 Cyril M. Harris, Charles E. Crede, “Shock and vibration handbook”, McGraw-Hill, 1976 

3 S. S. Rao, “Mechanical Vibrations”, Fourth Edition, 2006 

 

Useful Links 

1 
https://mdmv-nitk.vlabs.ac.in/ 

Virtual Laboratory 

 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

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

CO1 2 1  1 3       1 1 1 

CO2 2 3  3 2       1 2 2 

CO3 2 2  3 3       1 1 1 

CO4 1 1  1 2    1 3 1 1 1 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 

LA1 

Lab activities, 

attendance, 

journal 

Lab Course Faculty 

During Week 1 to Week 8 

Marks Submission at the end of 

Week 8 

30 

LA2 

Lab activities, 

attendance, 

journal 

Lab Course Faculty 

During Week 9 to Week 16 

Marks Submission at the end of 

Week 16 

30 

Lab ESE 

Lab activities, 

journal/ 

performance 

Lab Course Faculty and 

External Examiner as 

applicable 

During Week 18 to Week 19 

Marks Submission at the end of 

Week 19  

40 



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 2026-27 

Course Information 

Programme B.Tech. (Mechanical Engineering) 

Class, Semester Final Year B. Tech., Sem VII/VIII 

Course Code 7ME472 

Course Name  Refrigeration & Air Conditioning Lab 

Desired Requisites:  

 

Teaching Scheme Examination Scheme (Marks) 

Practical 2Hrs/Week LA1 LA2 LA ESE Total 

Interaction - 30 30 40 100 

  Credits: 1 

 

Course Objectives 

1 
To enable the students to analyze and solve refrigeration related problems by applying 

principles of mathematics, science and engineering. 

2 To prepare students to use modern tools & techniques.  

3 
To train students with effective communication skill to demonstrate refrigeration/air 

conditioning theories. 

4 To develop skills to fulfill industrial needs. 

5 
To develop a professional approach to lifelong learning in the refrigeration/ air conditioning 

/cryogenics. 

 

Course Outcomes (CO) with Bloom’s Taxonomy Level 
At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s  
Taxonomy  

Level 

Bloom’s 
Taxonomy 

Description 

CO1 
Understand refrigeration and air-conditioning system 

components and operations. 

II Understandi

ng 

CO2 
Apply laboratory methods and tools for refrigeration and air-

conditioning experiments. 

III Applying 

CO3 
Analyze the performance of refrigeration and air-conditioning 

systems using experimental data. 

IV Analyzing 

CO4 
Demonstrate teamwork, communication and professional 

ethics during laboratory work. 

V Evaluating 

 

List of Experiments / Lab Activities 

List of Experiments: 

Course Contents: 

Following practical’s should be considered for ISE and ESE evaluation 

Experiments 

1 Trial on vapour compression refrigeration system. 

2 Trial on Heat Pump. 

3 Trial on ice plant. 

4 Trial on Cascade system. 

5 Trial on air conditioning system. 

Demonstration / Study 



1. Study and demonstration of refrigeration system for house hold refrigerator, water cooler, ice plant 

and cold storage.(Industrial Visit is desirable) 

2. Study and demonstration of controls in refrigeration  

3. Study and demonstration on window, split & central air conditioner. 

4. Study of dehydration, charging leak testing and testing of refrigeration system. 

5. Study and demonstration of absorption system.  

6. Study of method for star rating and EER for domestic appliances like house hold refrigerator. 

7. Study of heat pump. / Vortex tube /pulse tube refrigeration. 

8. Study/ Trial on multi stage compression refrigeration system. 

9. Study/ trial on air washer. 

10. Study/ trial on multi evaporator refrigeration system. 

In case of mini-projects, drawing, presentations etc., write the relevant details of the same. 

 

Text Books 

1 Dossat “Refrigeration”, Pearson, fourth edition, 2007. 

2 
C. P. Arora ,“Refrigeration and Air conditioning”, Tata McGraw Hill Education Private 
Limited , third edition,2008 

 

References 

1 Stocker. ,“Refrigeration and Air Conditioning”, McGraw-Hill Publishing , 2nd Edition,2008 

2 W. P. Jones, “Air Conditioning Engineering”, Rutledge, 5th Revised Edition, 2001. 
3  Willis H. Carrier, “Carrier Hand Book  ”Jonathan Castro, 2013 

 

Useful Links 

1 https://www.youtube.com/watch?v=4HmA3sT0C1Y&t=11s 

2 https://www.youtube.com/watch?v=5dgRgBuWDZw&t=2s 

3 https://www.youtube.com/watch?v=MjZahESS-48 

4 https://www.youtube.com/watch?v=14-kyt-a1DU 

  

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   1  

CO2 2 2   1        1 1 

CO3 2         1 1  3  

CO4 2 2 3 1 2     2 3  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 (for 26-week Sem) Marks 

LA1 

Lab activities, 

attendance, 

journal 

Lab Course 

Faculty 

During Week 1 to Week 8 

Marks Submission at the end of Week 

8 

30 

LA2 

Lab activities, 

attendance, 

journal 

Lab Course 

Faculty 

During Week 9 to Week 16 

Marks Submission at the end of Week 

16 

30 



Lab ESE 

Lab activities, 

journal/ 

performance 

Lab Course 

Faculty and 

External 

Examiner as 

applicable 

During Week 18 to Week 19 

Marks Submission at the end of Week 

19  

40 

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 2026-27 

Course Information 

Programme B. Tech. (Mechanical Engineering) 

Class, Semester Final Year B. Tech., Sem VII/VIII 

Course Code 7ME491 

Course Name  Project  

Desired Requisites: Basic and advanced concepts and principles in mechanical engineering, 

graduate level courses. Latest developments in engineering fields. 

 

Teaching Scheme Examination Scheme (Marks) 

Practical 10 Hrs./Week LA1 LA2 Lab ESE Total 

Interaction - 30 30 40 100 

  Credits: 5 

 

Course Objectives 

1 To help students to identify real life needs and discuss project requirements. 

2 To give technical solutions through the latest design & development tools. 

3 To direct students to compare and analyze the IT platforms for efficient solutions. 

 

Course Outcomes (CO) with Bloom’s Taxonomy Level 
At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 
Taxonomy 

Level 

Bloom’s 
Taxonomy 

Description 

CO1 

Will be able to understand the importance of team work and will be 

able to work in a team for achieving group goals / will be prepared 

to assume a leadership role in any team. 

III Applying 

CO2 
Will have ability to explain various concepts and tools used in their 

project. 

IV Analyzing 

CO3 
Will be able to analyze and give solutions for a specific problem 

statement related to their project. 

V Evaluating 

CO4 
Will be able to prepare and present a detailed report based on 

project work spread over two semesters. 

VI Create 

 

Course contents 

● Completion of manufacturing / processing-assembly / testing / analysis / simulation work of the 

project. 

● Testing, result analysis etc. 

● Demonstration of the working of the project set-up / model / software program as applicable. 

● Rectifications/ correction if required to be completed. 
Students are encouraged to publish a technical paper in conference / reputed peer reviewed journals 

based on their mini project work. 

Project shall be assessed based on following points; 

1. Quality of problem and Clarity 

2. Innovativeness in solutions 



3. Cost effectiveness and Societal impact 

4. Full functioning of working model as per stated requirements 

5. Effective use of skill sets 

6. Effective use of standard engineering norms 

7. Contribution of an individual’s as member or leader 
8. Fluency in written and oral communication 

9. Quality of project report 

 

Text Books 

1 Suitable books based on the contents of the project selected. 

 

References 

1 
Suitable books based on the contents of the project selected and research papers from reputed 

national and international journals and conferences. 

 

Useful Links 

1 As per the need of the project. 

 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

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

CO1 3        3   3 3  

CO2  3 3 3 3  2  3  3  2 1 

CO3  3      3  3 3   1 

CO4        1  1  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 

LA1 

Lab activities, 

attendance, 

journal 

Lab Course Faculty 

During Week 1 to Week 8 

Marks Submission at the end of 

Week 8 

30 

LA2 

Lab activities, 

attendance, 

journal 

Lab Course Faculty 

During Week 9 to Week 16 

Marks Submission at the end of 

Week 16 

30 

Lab ESE 

Lab activities, 

journal/ 

performance 

Lab Course Faculty and 

External Examiner as 

applicable 

During Week 18 to Week 19 

Marks Submission at the end of 

Week 19  

40 

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. 

 

 



 


