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22MEC14 MACHINE DESIGN  
 L T P C 
 3 1 0 4 

PREREQUISITE :   

 Course Objective:  

 To introduce the design methodology of machine elements 
  To acquire knowledge on analysis of forces acting on the machine elements and 

appropriate design methodology  
 To analyse the stresses acting on the temporary and permanent joints  
 To gain knowledge about the design of couplings and/or springs  
 To teach various standards, and selection procedures of machine elements 

 Course Outcomes 
 The Student will be able to 

Cognitive 
Level 

Weightage of COs in 
End Semester 
Examination 

CO1 
Apply concepts of strength of materials to estimate the 
stresses in a machine element and predict failure of 
components. 

Ap 20% 

CO2 
Analyse the effect of fatigue load on machine elements 
and factors affecting it to predict failure. An 20% 

CO3 
Design the machine elements such as Shafts, Keys, 
springs and bearings An/E 40% 

CO4 Design the various joints such as temporary joints, 
permanent joints and couplings E 20% 

CO5 Implement standards, codes, and regulations in 
machine design U/Ap Internal Assessment 

 
UNIT I : STRESSES IN MACHINE ELEMENTS (9+3) 

Procedure in design process - factors influencing machine design - selection of materials based on mechanical 
properties preferred numbers, fits and tolerance - direct, bending and torsional stress equation - Modes of 
failure- bending stress incurved beams - crane hook and ‘C’ frame - factor of safety - theories of failures 

UNIT II :VARIABLE STRESSES AND DESIGN OF SHAFTS (9+3) 
Variable stresses in machine parts - stress concentration factor - cyclic stresses - fatigue and endurance limit - 
Goodman and Soderberg methods - combined normal stress and variable stress - design of solid and hollow 
shafts based on strength and rigidity 

UNIT III : PERMANENT AND TEMPORARY JOINTS (9+3) 
Welded joints - types - basic weld symbols - strength of transverse and parallel fillet welded joints - 
eccentrically loaded welded joints. Threaded joints - terms - forms - design of bolted joints under eccentric 
loading - introduction to riveted joints 

UNIT IV : DESIGN OF COUPLINGS AND SPRINGS (9+3) 

Couplings - types - design of muff coupling, unprotected type flange coupling, bushed pin flexible coupling -
Introduction to ELBO flexible pin-type coupling, springs- types, helical springs, materials, end connections, 
terms used in compression springs - stresses and deflection in helical springs of circular wire - surge in 
springs - design of leaf springs - stress and deflection equation, nipping 
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UNIT V : BEARINGS (9+3) 
Sliding contact bearings – theory of lubrication, hydrodynamic bearings, Sommerfield number – design of 
hydrodynamic bearings – rolling contact bearings, static and dynamic load capacity, cubic mean load, 
variable load, probability of survival, selection of deep groove ball bearing, Introduction to Magnetic 
bearings and its applications. 
S. 
No. 

Practice Titles  Unit  

1 
2 
3 

Fits and Tolerances 
Welded joints 
Helical Springs 

1 
3 
4 

TOTAL :  60 Hours (45 L +15 T) 
TEXT BOOKS 

1. Joseph Shigley, Charles Mischke, Richard Budynas and Keith Nisbett “Mechanical Engineering Design”, 
10th ed., McGraw-Hill Education, 2015 

2. Bhandari V.B, “Design of Machine Elements”, 4th ed., McGraw Hill Education India Private Limited, 2017 
REFERENCES: 

1. Khurmi. R.S and Gupta. J. K, “A Textbook of Machine Design”, S. Chand and Company Ltd., New Delhi, 
2014 

2. Jalaludeen S.Md, “Machine Design (Volume-1)”, 4th ed., Anuradha Publications, Chennai, 2011 
3. Sundararajamoorthy T. V. Shanmugam. N, “Machine Design”, Anuradha Publications, Chennai, 2003 
4. Robert C. Juvinall, Kurt M. Marshek, “Machine Component Design”, Wiley India Pvt Ltd., 2016 
5. Ganesh Babu.K, Srithar.K, “Design of Machine Elements”, 2nd ed., McGraw Hill Education (India) Private 

Limited, 2009 
 

Mapping of COs with POs / PSOs 

Cos 
Pos PSOs 

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

1 3                  3   

2  3                 3   

3   3                3   

4    2             3   

5            2          

CO 
(W.A) 3 3 3 2    2     3  
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22MEC15 METROLOGY AND MEASUREMENTS 
 L T P C 
 3 0 0 3 

PREREQUISITE :   

 Course Objective:  

 To introduce the principles of metrology and measurements 
 To acquire knowledge on measurement parameters and its applications 
 To acquire knowledge on the concept of various measurements like linear and 

angular measurements  
 To impart knowledge on statistical measurements and surface finish  
 To gain knowledge on laser and advances in metrology system 

 Course Outcomes 
 The Student will be able to 

Cognitive 
Level 

Weightage of COs in 
End Semester 
Examination 

CO1 Apply the concept of measurement system for 
industrial components 

Ap 30 

CO2 
Apply the various measuring  methods in mechanical 
applications Ap 30 

CO3 Design the various components using measuring 
instruments 

Ap 20 

CO4 
Develop competence in form measurement and optical 
measurement methods, including 3D surface 
metrology 

An 20 

CO5 
Engage in independent study as a member of a team or 
individual and make effective oral presentation on 
measurement systems 

U Internal Evaluation 

 
UNIT I : MEASUREMENT SYSTEMS (9) 
General concept - units and standards - characteristics of measuring instruments - sensitivity, stability, range, 
accuracy and precision - static and dynamic response - repeatability, hysteresis - systematic and random errors 
- correction, calibration - interchangeability 
UNIT II : PARAMETER MEASUREMENTS (9) 
Measurement of force, torque, power using mechanical, pneumatic, hydraulic, electrical instruments - flow 
measurement - rotameter,  pitot tube - Temperature measurement - bimetallic strip, thermocouple, electrical 
resistance thermometer 
UNIT III : LINEAR AND ANGULAR MEASUREMENTS (9) 

Linear measuring instruments - vernier, micrometer, slip gauges, limit gauges, tool maker’s microscope - 
interferometry, optical flats, comparators - mechanical, pneumatic, electrical applications - angular 
measurements - sine bar, sine center, bevel protractor, autocollimator, Angle Dekkor. 

UNIT IV : FORM MEASUREMENT  (9) 
Fundamentals of GD & T - Measurement of Screw Thread - Measurement of Gears - Measurement of 
straightness, flatness and roundness - measurement of surface finish - stylus based - Tomlinson surface meter 
and Taylor-Hobson Talysurf - optical measurement - light cross section method - Introduction to 3D surface 
metrology 
UNIT V : ADVANCED METROLOGY (9) 
Precision instruments based on laser principles - interferometer - application in linear, angular measurements - 
Coordinate Measuring Machine (CMM) - constructional features - types, applications - computer aided 
inspection - Introduction to machine vision system - Demonstration of Modern Measurement System for 
Industrial Applications. 
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TEXT BOOKS: 

1. Thomas G. Beckwith, Roy D, Marangoni, John H.Lienhard V., “Mechanical Measurements”, 6th ed., 
Pearson Education India, 2014 

2. Jain R.K., “Engineering Metrology”, 20th ed, Khanna Publishers, 2009 
REFERENCES: 

1. Raghavendra N.V, Krishnamurthy L, “Engineering Metrology and Measurements”, 1st ed., Oxford 
University Press, 2013 

2. R.K.Rajput A textbook of measurement and metrology ,S.K. Kataria & Sons,2013.  
3. Gupta.I.C., “Engineering Metrology”, 10th ed., Dhanpat Rai Publications, 2013 
4. Anand K Bewoor, Vinay A Kulkarni, “Metrology & Measurement”, McGraw Hill Education, 2009 
5. Mahajan.M, “Engineering Metrology”, Dhanapat Rai publications, 2014 
6. Tayal A.K, “Instrumentation and Mechanical Measurements”, 4th ed., Galgotia Publications, 2000 

 
 
 

Mapping of COs with POs / PSOs 

Cos 
POs PSOs 

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

  
2 

         
1 

  
4     2         1  
5     2         2  

CO 
(W.A) 3 2 2  2        1.67 1.67 
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22MEC16 HEAT AND MASS TRANSFER 
 L T P C 
 3 0 0 3 

PREREQUISITE :   

 Course Objective:  

 To introduce the concept of heat conduction in various systems.  
 To analyze about the internal heat generation and transient heat conduction.  
 To acquire knowledge on convection in various systems.  
 To acquire knowledge on Boiling and Condensation, radiation heat transfer.  
 To learn the basic of heat exchangers, develop the basic concept, diffusion and 

convective mass transfer. 

 Course Outcomes 
 The Student will be able to 

Cognitive 
Level 

Weightage of COs in 
End Semester 
Examination 

CO1 
Apply the concept of heat transfer to calculate the 
rate of heat transferred through conduction and 
convection in various thermal systems. 

Ap 40% 

CO2 
Numerically determine and compare the emissivity of 
grey bodies with that of a black body. Ap 20% 

CO3 
Compare the modes of heat transfer by solving 
numerical problems relevant to real-time applications. Ap 20% 

CO4 
Analyze the transfer of matter on a microscopic level 
as a result of diffusion from a region of higher 
concentration to lower concentration region.  

An 20% 

CO5 
Engage in an independent study to deliver a 
compelling oral presentation on heat transfer modes 
in diverse thermal applications. 

U Internal Assessment  

 
UNIT I : STEADY STATE HEAT CONDUCTION (9) 
Mechanisms of heat transfer - General heat conduction equation in Cartesian coordinates –One dimensional 
steady state heat conduction in composite and plane walls with constant thermal conductivity - critical radius 
of insulation - Rectangular plate fins and pin fins with uniform cross section - Efficiency and effectiveness - 
circumferential fins. 
UNIT II - CONDUCTION WITH HEAT GENERATION (9) 
Solid cylinder with internal heat generation - Transient heat conduction - plane wall with negligible internal 
resistance - heat flow in an infinitely thick plate - chart solutions of transient heat conduction problems in 
plane wall. 
UNIT III - CONVECTION (9) 
Thermal and velocity boundary layer in flow over flat plate and flow through circular pipe - forced convection 
- correlations for flow over flat plate - flow across tube banks - correlations for flow through circular tubes - 
Natural convection in vertical and horizontal plates 
UNIT IV - RADIATION, BOILING AND CONDENSATION  (9) 
Thermal radiation - emissive power - absorption, reflection and transmission - Plank's, Wien’s displacement, 
Stefan- Boltzmann, Kirchhoff's laws - emissivity - grey body - Radiation shields - pool boiling curve for water - 
boiling correlations -Nusselt's theory - condensation on vertical surfaces and horizontal tubes 
UNIT V – HEAT EXCHANGERS AND MASS TRANSFER (9) 
Types of heat exchangers - overall heat transfer coefficient - fouling factors - LMTD and NTU methods - 
Diffusion mass transfer - Fick’s law of diffusion - diffusion coefficient - equimolar counter diffusion - 
concentration boundary layer - governing equations - convective mass transfer correlations 

TOTAL  = 45 PERIODS 
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TEXT BOOKS 
1. Sachdeva.R.C, “Fundamentals of Engineering Heat and Mass transfer”, 6th ed., New age international 

publishers, 2022. 
2. Yunus A Cengel, “Heat and Mass Transfer”, 6th ed., McGraw Hill Education (India) Pvt Ltd, 2020 

REFERENCES: 
1. Kothandaraman.C.P, “Fundamentals of Heat and Mass transfer”, 4th ed., New age international 

publishers, 2012 
2. Nag.P.K, “Heat and Mass Transfer”, 3rd ed., McGraw Hill Education, 2011 
3. Holman.J.P, “Heat Transfer”, McGraw Hill Education (India) Pvt Ltd, 2017 
4. Incropera and Dewitt, “Fundamentals of Heat and Mass Transfer”, 7th ed., Wiley India Pvt Ltd, 2013 

 

Mapping of COs with POs / PSOs 

COs 
POs PSOs 

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

1 3            2  

2 3            2  

3 3            2  

4  3           2  

5          2     

CO 
(W.A) 3 3        2   2  
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22MEC17 HYDRAULICS AND PNEUMATICS 

 L T P C 
 3 0 0 3 

PREREQUISITE :   

 Course Objective:  

 To provide the knowledge on the working principles of fluid power systems.  
 To study the fluids and components used in modern industrial fluid power 

system.  
 To develop the design, construction and operation of fluid power circuits.  
 To learn the working principles of pneumatic power system and its components.  
 To provide the knowledge of trouble shooting methods in fluid power systems. 

 Course Outcomes 
 The Student will be able to 

Cognitive 
Level 

Weightage of COs in 
End Semester 
Examination 

CO1 Apply the concepts of fluid power in controlling 
actuators/components.  AP 20 

CO2 Apply the concepts of hydraulics and pneumatics to 
obtain automation industrial applications.  

AP 40 

CO3 
Analyze various fluid power circuits and select suitable 
actuators and control components.  AN 20 

CO4 
Design hydraulic and pneumatic circuits to meet the 
given specifications.  AN / C 20 

CO5 Formulate, Design, Implement, Demonstrate, Analyze 
a mini project relate to the course.  

AN / C Internal Assessment 

 
UNIT I - FLUID POWER PRINICIPLES AND HYDRAULIC PUMPS  (9) 
Fluid power systems – Introduction to Fluid power – Advantages and Applications –Types of fluids - Properties 
of fluids – Basics of Hydraulics – Pascal’s Law – Problems, Sources of Hydraulic power: Pumping Theory – 
Pump Classification – Construction, Operation, Advantages, Disadvantages and Applications 
UNIT II - HYDRAULIC ACTUATORS AND CONTROL COMPONENTS  (9) 
Hydraulic Actuators: Cylinders – Types and construction, Application, Hydraulic cushioning – Rotary 
Actuators – Hydraulic motors - Control Components: Direction Control, Flow control and pressure control 
valves – Types, Construction, Operation and Applications – Fluid Power ANSI Symbols 
UNIT III - HYDRAULIC CIRCUITS AND SYSTEMS  (9) 
Accumulators, Intensifiers, Industrial hydraulic circuits – Regenerative, Pump Unloading, Double-Pump, 
Pressure Intensifier, Sequence, Reciprocation, Synchronization, Fail-Safe, Speed Control, Deceleration circuits 
– Applications – Mechanical, hydraulic servo systems 

UNIT IV - PNEUMATIC AND ELECTRO PNEUMATIC SYSTEMS  (9) 
Properties of air – Air preparation and distribution – Filters, Regulator, Lubricator, Muffler, Air control Valves, 
Quick Exhaust Valves, Compressors and types, Pneumatic actuators, Design of Pneumatic circuit – 
classification – single cylinder and multi cylinder circuits – Cascade method – Electro Pneumatic System – 
Elements – timer circuits 
UNIT V – TROUBLE SHOOTING AND APPLICATIONS  (9) 
Installation, Selection, Maintenance, Trouble Shooting and Remedies in Hydraulic and Pneumatic systems,  
Design of hydraulic circuits for Drilling, Surface grinding, Press and Forklift applications – Design of Pneumatic 
circuits for metal working, handling, clamping counter and timer circuits – IoT in Hydraulics and pneumatics 

TOTAL  = 45 PERIODS 
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TEXT BOOKS: 

1. Anthony Esposito, “Fluid Power with Applications”, Prentice Hall, 2009.  
2. James A. Sullivan, “Fluid Power Theory and Applications”, Fourth Edition, Prentice Hall, 1997 

REFERENCES: 
1. Jagadeesha. T., “Pneumatics Concepts, Design and Applications “, Universities Press, 2015.  
2. Joshi.P., Pneumatic Control”, Wiley India, 2008.  
3. Majumdar, S.R., “Oil Hydraulics Systems – Principles and Maintenance”,TataMcGraw Hill, 2001.  
4. Shanmugasundaram.K., “Hydraulic and Pneumatic Controls”. Chand & Co, 2006.  
5. Srinivasan.R., “Hydraulic and Pneumatic Controls”, Vijay Nicole Imprints, 3rd edition,2019. 

 
 

 
 
 
 

 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 

CO 
POs PSOs 

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

1 3            3  

2 3            3  

3  3           3  

4   3          3  

5   2      2 1 1 1 3 2 

CO 
(W.A) 3 3 2.5      2 1 1 1 3 2 
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22MEC19 MECHATRONICS & IoT 
L T P C
3 0 0 3 

PRE REQUISITE : 22MEC17 

Course Objectives: 

 To make students get acquainted with the sensors and the actuators in
mechatronics systems  

 To provide insight into the control systems in Mechatronics  
 To understand the concepts and programming in PLC 
 To make students familiarize with the fundamentals of IoT systems 
 To inculcate skills in the design and development of mechatronics and IoT

based systems 
Course Outcomes 

The Student will be able to 
Cognitive

level 

Weightage of COs
in End Semester

Examination 

CO1 Apply the concept of sensors and actuator for mechatronics
application Ap 40% 

CO2 Analyze the output response of various control modes of systems An 20% 

CO3 Investigate and analyze the operations of microcontroller and PLC
for mechatronics applications An 20% 

CO4 Interfacing the IoT concepts in the Mechatronics systems Ap 20% 

CO5 
Engage in an independent study as a member of a team or individual
and investigate, design, develop a mini-project demonstrating the
Mechatronics and IoT applications 

C Internal
Assessment 

UNIT I - SENSORS AND ACTUATORS (9) 
Introduction to Mechatronics - emerging areas of Mechatronics - sensors and transducers - static and dynamic
characteristics, transducers - resistive, capacitive, inductive and resonant, optical sensors - photodetectors -
vision systems - laser - fibre optic - non-fibre optic, solid state sensors, piezoelectric and ultrasonic sensors -
humidity sensor - temperature sensors - actuators - brushless permanent magnet DC motor - PM, VR and
hybrid stepper motors - DC and AC servo motors 
UNIT II - CONTROL SYSTEMS, MICROPROCESSOR AND MICROCONTROLLER (9) 
Control systems - open and closed loop systems - automatic control of water level - analogue and digital
control systems - control modes - two step, proportional, derivative, integral and PID controllers -
microprocessor - architecture of 8085 microprocessor - pin configuration - architecture of 8051
microcontroller - single-chip microcontroller systems - single-board microcontroller systems - single-board
computer systems - embedded systems - peripherals - typical architecture of a CAN based system 
UNIT III - PROGRAMMABLE LOGIC CONTROLLER (9) 
Programmable logic controller - architecture - input / output processing - ladder diagrams - latching,
sequencing, timers, counters and internal relays - data handling - selection of PLC - application of PLCs for
control 
UNIT IV - FUNDAMENTALS OF IoT AND CONTROLLERS (9) 
TThe Internet of Things ( IoT) - introduction to the IoT framework - IoT enabling technologies - the effective
implementation of IoT - foundation topics: Programming Languages: C and Python - Arduino: the Arduino
Boards - Arduino peripherals- Arduino IDE - ESP series Wi-Fi module - (typical peripherals) interfacing and
controlling I/O devices by Arduino : LEDs - sensor and actuator interactions 
UNIT V – MECHATRONICS AND IoT CASE STUDIES  (9) 
Mechatronics systems: Drone actuation and Control -Autonomous Robot with Vision System, Automotive
Mechatronics: Electronic Ignition System - ABS - EBD - Adaptive Cruise Control. IoT case studies: Remote
Monitoring Systems- Remotely Operated Autonomous Systems - Centralized Water Management System -
IoT sensors for climate control - IoT Enabled Robotic Camera Dolly - Portable, Wireless, Interactive IoT
Sensors for Agriculture - IoT Vehicle Management System with Network Selection 
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TEXT BOOKS: 
1. D.A. Bradley, N.C. Burd, D. Dawson, A.J. Loader, "Mechatronics: Electronics in Products and Processes", 

Routledge, 2018. 
2. S.H. Sami and G. Kisheen Rao, "The Internet of Mechanical Things: The IoT Framework for Mechanical 

Engineers", CRC Press, 2022. 
REFERENCES: 

1. John Billingsley, “Essentials of Mechatronics”, Wiley, 2006. 
2. David H., Gonzalo S., Patrick G.,Rob B. and Jerome H.,“IoT Fundamentals: Networking Technologies, 

Protocols, and Use Cases for the Internet of Things”, Pearson Education, 2018 
3. Nitin G and Sharad S, “Internet of Things: Robotic and Drone Technology”, CRC Press, 2022 
4. Newton C. Braga, “Mechatronics for The Evil Genius”, McGrawHill, 2005.  
5. Bell C., “Beginning Sensor Networks with Arduino and Raspberry Pi”, Apress, 2013  

 
 
 

Mapping of COs with POs / PSOs 

COs 
POs PSOs 

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

1 3            3 1 

2  3           3 1 

3  3  1         3 1 

4 3            3 1 

5   1 2 1    1 1 2 1 3 1 

CO 

(W.
A) 

3 3 1 1.5 1    1 1 2 1 3 1 
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