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Institute Vision

To be one of the top 100 Engineering Institutes of India in coming five years by offering
exemplarily Ethical, Sustainable and Value Added Quality Education through a matching

ecosystem for building successful careers .

Institute Mission

1. Serving the needs of the society at large through establishment of a state-of-art Engineering
Institue.

2. Imparting right Attitude, Skills, Knowledge for self-sustenance through Quality Education.

3. Creating globally Competent and Sensible Engineers, Researchers and Entrepreneurs with an
ability to think and act independently in demanding situations.
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LIST OF ABBREVIATIONS IN CURRICULUM STRUCTURE

Sr. No. Abbreviation Type of Course
1. BSC Basic Science Course
2. ECC Engineering Core/ Science Course
3. HSMC Humanities, Social Sciences and Management Course
4. PCC Programme / Professional Core Course
5. PEC Programme / Professional Elective Course
6. OEC Open Elective Course
7. PROJ Project
8. INTR Internship
9. AC Audit Course
10. MC Mandatory Course
11. LS Life Skill
12. PFC Proficiency Course
13. MO MOOC Course
14, L Lecture
15. P Practical
16. T Tutorial
17. H Hours
18. CR Credits
19. IE Internal Evaluation
20. MTE Mid Term Evaluation
21. ETE End Term Evaluation
22. T™W Term Work
23. OR Oral
24, PR Practical
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CURRICULUM FRAMEWORK
(2020-2021; 2021-2022; 2022-2023; 2023-2024)

The Course and Credit Distribution

Iig. Type of Courses No of Courses | Total Credits No
1. Basic Science Course (BSC) 8 23
2. Engineering Core/ Science Course (ECC) 13 22
3 Humanities, Social Sciences And 6 13
Management Course (HSMC)
4. Professional Core Course (PCC) 17 48
5. Professional Elective Course (PEC) 6 18
6. Open Elective Course (OEC) 6 18
7. Project (PROJ) 2 16
8. Internship (INTR) 1 3
9. Audit Course (Audit) 3 -
10. Mandatory Course (MC) 2 -
11. Life Skill (LS) 4 -
12. Proficiency Course (PFC) 4 -
Total 72 161

TY B Tech (Mechanical Engineering), PCCoE, Pune




Department of Mechanical Engineering

COURSE DISTRIBUTION : SEMESTER WISE
Sr. No of Courses/ Semester
No. Type of Course 2 2 : . = 5 Total
1. Basic Science Course (BSC) 3 3 2 - - - - - 8
2. Engineering Core Course (ECC) 6 5 1 1 - - - - 13
o | it St S n® Lo x| s
4. Professional Core Course (PCC) - - 5 4 3 3 2 - 17
5. Professional Elective Course (PEC) | - - - - 2 2 2 - 6
6. Open Elective Course (OEC) - - - 1 1 2 2 - 6
7. Project (PROJ) - 1 - - - - - 1 2
8. Internship (INTR) - - - - - - - 1 1
9. Audit Course (Audit) - - - 1 1 1 - - 3
10. | Mandatory Course (MC) - - - - 1 1 - - 2
11. | Life Skill (LS) 1 1 1 1 - - - - 4
12. | Proficiency Course (PFC) - - 1 1 i 1 - - 4
Total 11 | 11 | 11 | 10 | 10 | 11 6 2 72
CREDIT DISTRIBUTION : SEMESTER WISE
1 Lecture hour =1 Credit 2 Lab Hours=1 Credit 1 Tutorial Hour =1 Credit
Ii(r)-. Type of Courses 1 > No 3? f Crefits /?emeSBter 7 3 Total
1. Basic Science Course (BSC) 9 9 5 - - - - - 23
2. Engineering Core Course (ECC) 9 7 3 3 - - - - 22
== e EEE
4. Professional Core Course (PCC) - - 11 (12 | 9 8 8 - 48
5. Professional Elective Course (PEC) - - - - 6 6 6 - 18
6. Open Elective Course (OEC) - - - 3 3 6 6 - 18
7. Project (PROJ) - 2 - - - - - | 14 16
8. Internship (INTR) - - - - - - - 3 3
9. Audit Course (Audit) - - - - - - - - -
10. | Mandatory Course (MC) - - - - - - - - -
11. | Life Skill (LS) - - - - - - - - -
12. | Proficiency Course (PFC) - - - - - - - - -
Total 20| 20 | 22 | 20 | 20 | 22 | 20 | 17 161
TY B Tech (Mechanical Engineering), PCCoE, Pune 3




Department of Mechanical Engineering

Curriculum structure

TY B Tech
Mechanical Engineering
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CURRICULUM STRUCTURE FOR 3rd YEAR B. TECH. MECHANICAL ENGINEERING

SEMESTER -V

Teaching Scheme Evaluation Scheme
Course |Course
Course Name
Code Type CR
L|P|T|H TATPRToml IE IMTE|ETE [TW |PR|OR | Total
BMES5410 | PCC | Heat Transfer 31 -1-13]|3]- 3 |20 30 | 50 - -1 - 100
BMES5411 | PCC | Machine Design 3|1 -1-|3]3]- 3 [20 | 30 | 50 -1 -] - 100

BME5412 | pcc | Fluid Mechanics & 2tz -l o] - - |2s)-]25] s0
Machinery Lab

BME5413 | PCC | Heat Transfer Lab - 21-12 - 1 1 - - - 25150 - 75

BMES5414 | PCC | Machine Design Lab -1 21-12]-1]1 1 - - - 25| -150 ]| 75

BMES501 | pEC | Professional Elective 5| 14 3t 3| | 3 |20 30 |50 | -|-|- 100
Course- | (Thermal)

Professional Elective

BME5502 | PEC 3 -1-13]3]| - 3 |20 30 | 50 -l -] - 100

Course - 11
OEC | Open Elective - Il 3| -1-|3] 3] - 3 [20| 30 | 50 -l -1 - 100
BHM5113 | HSMC | HSMC-V 2 -l-121 2] - 2 |30 - 20 -1 -1 - 50
BMES913 | PFC | CAE Analysis -1 21-121-1- -

Professional
BHM5917 | MC | Development Training- | 3 | - |- | 3 | - | - - GRADE

|
BHM9961 [AUDIT | Environmental Science | 1 -1-11 - - -

Total 211 8 | -[2917| 3 | 20 [130] 150 [ 270 | 75 | 50| 75 | 750

Abbreviations are: L-Lecture, P-Practical, T-Tutorial, H- Hours, IE- Internal Evaluation, MTE-
Mid Term Evaluation, ETE- End Term Evaluation, TW —Termwork, PR-Practical, OR - Oral
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Semester - V

List of courses — Professional Elective Course — |

Course Code

Course Name

BMES501A

Design of Fan, Blower and Compressor

BMES501B

Incompressible Flow Machines

BMES501C

Steam and Gas Turbine

BMES501D

Internal Combustion Engines

Choose any one

List of courses — Professional Elective Course — |1

Course Code

Course Name

BMES502A

Product Design and Development

BMES502B

Smart Manufacturing

BMES502C

Advanced Materials & Manufacturing

BMES502D

Design Thinking

BMES502E

Design for Reliability

Choose any one

List of courses — Open Elective Course — 11

Course Code Department Course Name
BAS5607 AS&H Statistical Data Analysis Using R
BCI5602A CIVIL Total Quality Management
BC15602B Intelligent Transport System
BCE5601 Data Structures Using Python
BCE5602 COMPUTER Programming with C++ Choose any one
BET5601 R TC Smart City: An Electronic Perspectives
BET5602 Modeling and Simulation
BIT5601 IT Object Oriented Programming

List of courses — Humanities, Social Sciences and Management Course — V

Course Code

Course Name

BHM5113

Principles Management

List of courses — Proficiency Course — 111

Course Code

Course Name

BME5913

CAE Analysis

List of courses — Mandatory Course — |

Course Code

Course Name

BHM5917

Professional Development Training- |

List of courses — Audit Courses — 11

Course Code

Course Name

BHM9961

Environmental Science
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CURRICULUM STRUCTURE FOR 3" YEAR B. TECH. MECHANICAL ENGINEERING

SEMESTER -VI
Teaching Scheme Evaluation Scheme
Course | Course
Course Name
Code Type CR
L{P|T|H THTPR TToml IE IMTE|ETE|[{TW| PR [OR| Total
Numerical
BME6413 | PCC Methods & 2 1-1-121] 2 - 2 20 | 30 | 50 | - - - 100
optimization
BMEG6414 | PCC Mechatronics 3 1-1-13 3 - 3 20 | 30 | 50 | - - - 100
BME6415 | pcc | DeSIon - lole B4 16l - - | - |25| - | 25| s0
Engineering lab
Numerical
BME6416 | PCC Methods & -l21-12 - 1 1 - - - - | 25 - 25
optimization Lab
BME6417 | PCC MechatronicsLab | - | 2| - | 2 - 1 1 - - - - - 25 25
BME6503 | pec | Professional s|-[-|3|3| -3 |20|s|s0]|-]|-]-]10
Elective- 11
Professional
BMEG6504 | PEC Elective- IV 3|-]1-13]3 - 3 20 | 30 | 50 | - - - 100
(Design)
OEC Open Elective-Ill | 3 [ -] -] 3 [ 3 - 3 20 | 30 | 50 | - - - 100
OEC Open Elective-IV | 3 [ - | -3 [ 3 - 3 20 | 30 | 50 | - - - 100
BHM6114
To HSMC | HSMC-VI 21-1-121] 2 - 2 30 - 20 | - - - 50
BHM6116

BMEeo14 | prc | Computational — - o o b f
Fluid Dynamics

Professional -
BHM6918| MC Development 31-1-13 - -

Training-11 GRADE

Constitution of

BHM9962 | AUDIT .
India

Total 238|031 19]| 3 22 | 150 | 180 (320 25| 25 | 50 | 750

Abbreviations are: L-Lecture, PR-Practical, T-Tutorial, H- Hours, IE- Internal Evaluation, MTE- Mid
Term Evaluation, ETE- End Term Evaluation, TW —Term-work, PR-Practical, OR — Oral
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Semester - VI

List of courses — Professional Elective Course — 111

Course Code Course Name
BMEG503A | Non - Conventional Energy Systems
BMEG6503B Biomechanics and Biomedical Engineering.
BMEG503C | Hydraulics & Pneumatics
BMEG503D | Industrial Engineering
BMEG503E Design of Transmission Systems
BMEG6503F Alternative Energy Sources for I. C. Engines

Choose any one

List of courses — Professional Elective Course — 1V

Course Code Course Name

BME6504 Mechanical System Design (Design Module)

List of courses — Open Elective Course - 111

Course Code | Department Course Name
BAS6608 AS&H Multivariate Data Analysis Using R
BCI6603A CIVIL Remote Sensing and GIS
BC16603B Building Services and Maintenance
BCE6603 Information Security

COMPUTER — —
BCE6604 Principles of Software Engineering Choose any one
BET6601 Designing with Raspberry Pi
E&TC Sy Sl
BET6602 Basics of Automotive Electronics
BIT6601 . Web Technology
BIT6602 Mobile Application Development

List of courses — Open Elective Course - IV

Course Code | Department Course Name
BCI6604A CIVIL Smart Cities & Building Automations
BC16604B Mechanical Electrical Plumbing (MEP) Systems
BCE6605 Fundamentals of Machine Learning
COMPUTER
BCE6606 JAVA Programming Choose any one
BET6603 ERTC Designing with Arduino platform
BET6604 Communication Protocols for e-Vehicle
BIT6602 IT Mobile Application Development
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List of courses — Humanities, Social Sciences and Management Course — VI

Course Code | Course Name
BHMG6114 Project Management
BHMG6115 Financial Management Choose any one

BHM6116 Entrepreneurship Development

List of courses — Proficiency Course — 1V

Course Code Course Name

BMEG6914 Computational Fluid Dynamics

List of courses — Mandatory Course — 11

Course Code Course Name

BHM6918 Professional Development Training- |1

List of courses — Audit Courses - 111

Course Code Course Name

BHM9962 Constitution of India

TY B Tech (Mechanical Engineering), PCCoE, Pune
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Course Syllabus
TY B Tech

Semester-V
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Program: | B. Tech. (Mechanical) Semester : V
Course: Heat Transfer Code : BME5410
Teaching Scheme Evaluation Scheme
Lecture | Practical Hours Credit IE MTE ETE PR TW Total
3 - 3 3 20 30 50 - - 100

Prior knowledge of:
a. Mathematics: Integration and derivatives
b. Steady flow energy equation
c. Concept of boundary layer..... are essential

Course Objectives:
1. Tounderstand the application of conduction equation to various geometries with and without heat generation
2. To get conversant with transient analysis of lumped systems.
3. To get conversant with methods of determining heat transfer coefficient in natural and forced convection heat transfer
4. To learn estimation radiation heat transfer between objects with simple geometries
5. To get conversant with methods of design and analysis of heat exchanger.

Course Outcomes: After learning the course, students should be able to
1. Analyze the basic heat conduction equation for steady, one dimensional thermal systems with and without internal
energy generation.
Compare insulation thickness and evaluate heat augmentation by fin application.
Analyze transient one dimensional thermal system by using governing equations and charts.
Analyze the heat transfer phenomenon in natural and forced convection.
Evaluate heat transfer by radiation between objects with simple geometries
Design and evaluate the performance of parallel/ counter/ cross flow heat exchangers.

IS A

Detailed Syllabus:

Duration

(H)

Unit Description

Modes of Heat Transfer and General Heat Conduction Equation:

Modes and Laws of heat transfer, thermal conductivity, thermal diffusivity. Boundary and initial
1 Conditions, Solution of Steady one dimensional heat conduction Problems by applying boundary 7
conditions. One dimensional steady state heat conduction with and without heat generation in plane
wall, solid cylinder & sphere, with different boundary conditions.

Composite Materials and Extended Surfaces:
Electrical analogy, thermal contact resistance, Thermal resistance network, Application to multi-
layered (Composite) plane wall, hollow cylinder and hollow sphere, critical thickness of insulation for

2 cylinder and sphere, economical and cost consideration. Heat transfer from finned surfaces, Types of 8
fins, Governing Equation for constant cross sectional area fin, Solution for infinitely long fin, negligible
heat loss from fin tip, short fins (corrected length), Fin efficiency & effectiveness.
Transient heat conduction:

3 Validity and criteria of lumped system analysis, Biot and Fourier number, Transient analysis using 7

lumped system analysis, Time constant and response of thermocouple, Transient heat analysis with
special effects by using Heisler and Grober charts.

Convective Heat Transfer:

Fundamentals of convection: Mechanism of natural and forced convection; local and average heat
transfer coefficient, concept of velocity & thermal boundary layers, External Forced Convection:
Dimensionless numbers and their physical significance; Flow over flat plates, cylinders, spheres,
4 | empirical correlations for both laminar and turbulent flows; Internal Forced Convection : General 8
Thermal analysis with Constant surface heat flux and constant surface temperature conditions |,
Empirical correlations for both laminar and turbulent flows in tubes .natural convection: Introduction,
dimensionless numbers and their physical significance, Empirical correlations for natural convection
over surfaces.

Thermal Radiation:
Fundamental concepts of radiation, Different laws of radiation, Radiation shape factor, Radiation heat
transfer between black surfaces, Radiation heat transfer between Diffuse Gray surfaces, Radiation

® | shield !
Boiling and condensation: Pool boiling curve, different regimes of boiling heat transfer, critical heat
flux, Film and drop wise condensation
Heat Exchanger:
Classification, applications, concept of overall heat transfer coefficient, fouling factor, Heat exchanger
6 analysis using LMTD for parallel flow and counter flow heat exchange, LMTD correction factor for 8
multi-pass and cross flow heat exchangers by using charts, Effectiveness— NTU method for parallel
flow heat exchanger and counter flow heat exchanger, use of charts for multi-pass and cross flow heat
exchangers selection of heat exchangers.
Total 45

TY B Tech (Mechanical Engineering), PCCoE, Pune 11
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Text Books:
1. Y.A. Cengel and A. J. Ghajar, Heat and Mass Transfer — Fundamentals and Applications, Tata McGraw Hill
Education Private Limited, 2019
2. F.P.Incropera, D.P. Dewitt, Fundamentals of Heat and Mass Transfer, John Wiley, 2009.

Reference Books:
1. J. P. Holman, Heat Transfer, McGraw — Hill publication, 2002.
2. P. K. Nag, Heat and Mass Transfer, McGraw Hill Education Private Limited, 2011
3. R.C. Sachdeva, Fundamentals of Engineering Heat and Mass Transfer, New Age Science, 2009.
4. C.P. Kothandaraman, S.V.Subramanyam, Heat and Mass Transfer Data Book, New Academic, 2008.

TY B Tech (Mechanical Engineering), PCCoE, Pune 12
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Program: | B. Tech. (Mechanical) Semester : V
Course : Machine Design Code : BME5411
Teaching Scheme Evaluation Scheme
Lecture | Practical Hours Credit IE MTE ETE PR T™W Total
3 - 3 3 20 30 50 - - 100

Prior knowledge of:

Engineering Mechanics,

Elements of Mechanical Engineering
Strength of Materials

Engineering Materials and metallurgy
Kinematics and Theory of machines

f. Manufacturing Science....... are essential

Poo0oTe

Course Objectives:
This course aims at enabling the students to:
1. Analyze and define the industrial problem in the domain of machine design, and provide alternate solutions.
2. Choose best solution by evaluation of alternate solutions
3. Present the solution graphically using modern tools for modeling with representation of GD&T.

Course Outcomes:

After learning the course, the students will be able to

Decide the appropriate design considerations and design the simple machine parts..
DESIGN the shaft and helical springs for strength and rigidity.

DESIGN the machine elements subjected to fluctuating stresses.

DESIGN the power screws and bolted connections for the industrial applications.
SELECT arolling contact bearing for the given application.

DESIGN the spur gears for the industrial applications

o wdE

Detailed Syllabus:

Duration

(H)

Unit Description

Design of simple machine elements- Design, types of design, design cycle, design considerations,
Design for manufacture, design for assembly, preferred number and series, use of standards and
code in design, Material selection methods, Design of Knuckle joint, design of axially and
eccentrically loaded parts.

Design of Machine elements for Strength and Rigidity
2. Design of shafts, helical compression spring based on strength and rigidity. 8
Design of Splines, Keys, Flange couplings.

Design of Machine elements subjected to fluctuating stresses

S N Diagram, Endurance limit, endurance strength, design of components for infinite and finite life
under cyclic loading, Design of parts for infinite and finite life under fluctuating stresses based on
Soderberg, Goodman diagrams and Gerber parabola.

Design of Power Screws and bolted connections

Power screws- Suitable thread forms, Torque required in overcoming thread friction while lifting
4, and lowering the load, efficiency and self-locking/ overhauling conditions, compound and 7
differential screws,

Bolted connections- Design of eccentrically loaded bolted connections.

Rolling Contact Bearings
Classification, selection of bearing type for given application, Static and dynamic load carrying

2 capacity, selection of deep groove and taper roller bearings, Design for varying load and speeds, !

Bearings with life other than rated life., Bearing mounting and preloading of bearings.

Design of Spur Gears
6 Design of spur gears- Selection of appropriate gear drive for given application, Fundamental 7

' geometric relations, Gear tooth failures, Design based on reversed bending stress fluctuating contact
stresses, Gear lubrication.
Total 45

Text Books:

V B Bhandari, Design of Machine Elements, Tata McGraw Hill Publication, 4™ Edition 2017

J K Gupta, R S Khurmi, A test Book of Machine Design, S Chand Publication, 2005.

Kamlesh Purohit, K. C. Sharma, Design of Machine Elements - Prentice Hall India Publication, 2002.
N. C. Pandya, C. N. Shah, Machine Design, Charotar Publishing, 2006.

P C Gope, Machine Design Fundamentals and Applications, , PHI, EEE, 2012.

agrwbdE
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Reference Books:

1. Robert L Norton, Machine Design: An Integrated Approach, Pearson Education, 2000
2. George E. Dieter, George Ellwood Dieter, Linda C. Schmidt, Engineering Design, McGraw-Hill Education, 2008
3. Richard Gordon Budynas, J. Keith Nisbett, Shigley's Mechanical Engineering Design, McGraw Hill, 2015.
4. 'V B Bhandari, Machine Design Data Book, , TMH Publication, 2019.
5. Paul H. Black, O. Eugene Adams, Paul H. Black, O. Eugene Adams, Machine Design by, McGraw Hill, 1981
6. Merhyle Franklin Spotts, Terry E. Shoup, Lee Emrey Hornberger, Design of Machine Elements Vol 1 and 2,
2004
e-sources:

NPTEL Course lectures links:

https://www.youtube.com/watch?v=o0fmbhbVCUql &list=PL3D4EECEFAA99D9IBE&index=3
https://www.youtube.com/watch?v=__py5xbKHGA
https://www.youtube.com/watch?v=SL21aDqgs8Q

https://youtu.be/PEKfS2Q1WqM
https://www.youtube.com/watch?v=PEKfS2Q1WqgM&list=PL3DAEECEFAA99DIBE &index=19
https://www.youtube.com/watch?v=TPURJnlekeo
https://www.youtube.com/watch?v=WRoPQGEQOW(dI
https://www.youtube.com/watch?v=WRoPQGEOWdI
https://www.youtube.com/watch?v=WRoPQGEOWdI
https://www.youtube.com/watch?v=__py5xbKHGA
https://www.youtube.com/watch?v=YZY cMtkZiDY
https://www.youtube.com/watch?v=__py5xbKHGA
https://www.youtube.com/watch?v=__py5xbKHGA
https://www.youtube.com/watch?v=YZY cMtkZiDY
https://www.youtube.com/watch?v=tTBnW5gAieM
https://www.youtube.com/watch?v=46quOD7V-cQ

https://youtu.be/T4lgtIkBnOo
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Program: | B. Tech. (Mechanical) Semester : V
Course : Fluid Mechanics & Machinery Lab Code : BME5412
Teaching Scheme Evaluation Scheme
Lecture | Practical Hours Credit IE MTE ETE TW OR Total
- 2 2 1 - -- -- 25 25 50

Prior knowledge of:
a. Fundamental concepts and laws/governing equations of Fluid Mechanics.
b. Fundamental concepts and laws/governing equations of physics and Mathematics.
are essential

Course Objectives:
1. Tolearn to use various instruments related to measurement of Pressure, Temperature, Velocity, Flow rate etc.
2. To experimentally verify the principles of Fluid Mechanics
3. Tolearn to conduct trials of various equipment like turbine, pumps, compressors
4. To learn to evaluate and analyze the performance of equipment like turbine, pumps, compressors

Course Outcomes:

After learning the course, students should be able to

Do measurements of flow properties like Pressure, Temperature, Velocity, Flow rate etc
To identify the types of flows

To experimentally verify the impulse momentum principle

To use and calibrate various flow measurement devices

To conduct trials on impulse and reaction turbines and analyze the performance.

To conduct trials on centrifugal Pump and Compressor and analyze the performance.

IR AN

Detailed Syllabus:

LIST OF EXPERIMENTS
Any four experiments out of 1 to 7 and any four out of 8 to 14 are to be conducted
1. Determination of viscosity of liquids and its variation with temperature.
2. Determination of Laminar and Turbulent flow by Reynolds’s apparatus.
3. Verification of modified Bernoulli’s equation.
4. Calibration of Orifice meter/ Venturimeter.
5. Determination of hydraulic coefficients of orifice/ V-notch
6. Determination of Major and minor losses through pipes.
7. Measurement of static pressure distribution, lift and drag around an aerofoil using wind tunnel apparatus.
8. Verification of Impulse Momentum Principle
9. Design of Pumping system using industrial manuals.
10. Performance analysis of Impulse Turbine under different conditions.
11. Performance analysis of Reaction Turbine under different conditions.
12. Performance analysis of Centrifugal Pump under different conditions.
13. Performance analysis of Centrifugal Compressor under different conditions.
14. Case study on 'Use of fans/blowers/compressor/pumps in Process Industry. (Student has to visit process industry
using any of the listed turbo machines and prepare case study report on the same.)

Text Books:
1. Modi P N & Seth S N, Hydraulics, Fluid Mechanics and Machinery, Standard Book House, New Delhi, 2017
2. Manish Dubey, BVSSS Prasad, Archana Nema ,Turbo-Machinery, , McGraw Hill,2018
3. Chow, V.T. and Maidment, Hydrology for Engineers, McGraw-Hill Inc., Ltd,2014

Reference Books:
1. William W. Perg, Fundamentals of Turbomachinery, John Wiley & Sons,2007
2. S.M. Yahya ,Turbines, Compressors & Fans, Tata-McGraw Hill, 1983
3. B. U. Pai,Turbomachines, Wiley India,2018
4. Johann Friedrich Gulich ,Centrifugal Pump ,2007cae
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Program: | B. Tech. (Mechanical) Semester : V
Course : Heat Transfer Lab Code : BME5413
Teaching Scheme Evaluation Scheme
Lecture | Practical | Hours Credit IE MTE ETE TW PR Total
- 2 2 1 - - -- 25 50 75

Prior knowledge of:
a. Mathematics: Integration and derivatives
b. Steady flow energy equation
c. Concept of boundary layer ........ are essential

Course Objectives:
1. Tounderstand the application of conduction equation to various geometries with and without heat generation
2. To get conversant with transient analysis of lumped systems.
3. To get conversant with methods of determining heat transfer coefficient in natural and forced convection heat
transfer
4. To learn estimation radiation heat transfer between objects with simple geometries
5. To get conversant with methods of design and analysis of heat exchanger.

Course Outcomes:
After learning the course, students should be able to
1. Understand the fundamental principles and concept of heat transfer, including conduction, convection and radiation.
2. Acquire practical skills in measuring and analyzing temperature distributions, heat fluxes, and thermal properties of
materials.
3. Enhance team work and communication skill through collaborative laboratory work and reporting of experimental
result.
4. Understand the importance of safety procedure and precautions when working with high temperature, and heat
transfer equipment.
5. Apply theoretical knowledge of heat transfer to real world engineering problems and systems.

Detailed Syllabus:

LIST OF EXPERIMENTS

Any eight experiments (1-11) and two assignments (12-14) from the following list
Determination of Thermal Conductivity of metal rod

Determination of Thermal Conductivity of insulating powder

Determination of Thermal Conductivity of Composite wall

Determination of Thermal Contact Resistance

Determination of heat transfer coefficient in Natural Convection

Determination of heat transfer coefficient in Forced Convection

Determination of temperature distribution, fin efficiency in Natural / Forced Convection
Determination of Emissivity of a Test surface

9. Determination of Stefan Boltzmann Constant

10. Determination of effectiveness of heat exchanger

11. Study of pool boiling phenomenon and determination of critical heat flux

12. Assignment on 1-D transient heat transfer program using finite difference methods.
13. Assignment to solve transient heat transfer problem using Heisler and Grober charts.
14. Assignment on multi-pass / cross-flow heat exchanger using effectiveness charts.

N WNE

Text Books:
1. Y.A. Cengel and A. J. Ghajar, Heat and Mass Transfer — Fundamentals and Applications, Tata McGraw Hill
Education Private Limited, 2019
2. F.P.Incropera, D.P. Dewitt, Fundamentals of Heat and Mass Transfer, John Wiley, 2009.

Reference Books:
1. J. P. Holman, Heat Transfer, McGraw — Hill publication, 2002.
2. P. K. Nag, Heat and Mass Transfer, McGraw Hill Education Private Limited, 2011
3. R.C. Sachdeva, Fundamentals of Engineering Heat and Mass Transfer, New Age Science, 2009.
4. C.P. Kothandaraman, S.V.Subramanyam, Heat and Mass Transfer Data Book, New Academic, 2008.
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Department of Mechanical Engineering

Program: | B. Tech. (Mechanical) Semester : V
Course : Machine Design Lab Code : BME5414
Teaching Scheme Evaluation Scheme
Lecture | Practical Hours Credit IE MTE ETE TW OR Total
- 2 2 1 - - -- 25 50 75

Prior knowledge of:
a. Engineering mechanics
b. Strength of materials
c. Engineering materials and metallurgy
d. Kinematics and theory of machines
e. Manufacturing science.
f. Computer-aided machine drawing I & 11 ...... are essential

Course Objectives:
This course aims at enabling the students to:
1. Conduct Problem analysis, define the real-life problem, and provide the solution.
2. Present the design decisions graphically using modern tools for modeling and drafting.

Course Outcomes:
After completion of the course, students will be able to
1. Design Mechanical components based on design considerations such as strength, rigidity, wear, manufacture,
assembly, and weight.
2. Represent the design decisions through the production drawings.

Detailed Syllabus:

Term work shall consist of the following
Design Project: Any ONE topic based on real-life application
i. Design of Power screw in real-life application.
ii. Design of gearbox for industrial applications.
iii. Design of automotive valve operating mechanism.
Design data book shall be used wherever necessary to achieve a selection of standard components leading to a minimum
cost of the product being developed.

e - The detailed design report containing problem selection, problem analysis, problem definition, Solution based
on all applicable design considerations, exclusive summary reflecting final dimensions of parts, Leaflet
comprising the final specifications of the product design, cost, and Instructions to the users shall be submitted.

e - 2D Part drawing in two views (preferably one sectional view exploring internal features of the parts) with the
representation of geometric, dimensional tolerances, surface roughness symbols, and other instructions such as
the surface coating and heat treatments to be submitted.

e - 2D assembly drawing in two views (preferably one sectional view exploring internal features of the
assembly), with the representation of overall dimensions, center distances, dimensions ensuring alignment of
parts in assembled condition, locations at which a particular fit is to be achieved, bill of materials representing
the OEM parts and parts to be manufactured in-house with a correct representation of materials quantity,
costing, Warranty applicable to OEM parts.

Note: 4-5 students shall work together on the design project.

Reference books:
1. V B Bhandari, Machine Design Data Book, , TMH Publication, 2019.
2. Design databook, PSG College of Engineering, Coimbator
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Department of Mechanical Engineering

Program: B. Tech. (Mechanical) Semester : V
Course : Design of Fans, Blowers and Compressors (Professional Elective-I) Code : BMES501A
Teaching Scheme Evaluation Scheme
Lecture Practical Hours Credit IE MTE ETE Total
3 - 3 3 20 30 50 100

Prior knowledge of:

a. Fundamental concepts and laws/governing equations of Fluid Mechanics.
b. Fundamental concepts and laws/governing equations of Engineering Thermodynamics.
c. Fundamentals of Mathematics.....are essential

Course Objectives:

This course aims at enabling the students to

1. To make the students conversant with the basic principles, governing equations and applications of Fans, Blowers
and Compressors in real life and industrial domain.

2. To understand the construction, working principle and evaluate the performance characteristics of Fans, Blowers
and Compressors.

3. To develop the competency to identify and analyze the losses and flow instabilities in Fans, Blowers and
Compressors.

4. To create awareness about present energy scenario and energy conservation in compressible flow machines
through the design modifications.

5. To create awareness about the recent innovations in compressible flow machines

Course Outcomes:

After learning the course, the students will be able to:

1. Apply the impulse momentum principle to different plate profiles and recognize use of turbo machines for
enabling a sustainable society.

2. Design Centrifugal Compressors under different fluid flow conditions.

3. Analyze the performance of Axial flow Compressors under different fluid flow conditions.

4. Analyze the performance of Fans and blowers under different fluid flow conditions.

5. Identify the opportunities of energy conservation in the applications of compressed air

6. Identify and appreciate the recent developments in fans, blowers and compressor technology and improvement in
their performance

Detailed Syllabus:
! . Duration
Unit Description (H)

Fundamentals of Turbomachinery

Classification of Turbomachines, Basic equation of energy transfer between fluid and rotor, Navier
Strokes Equation, Impulse Momentum principle and its applications, force exerted by jet of water on 7
flat plate(Fixed, Moving),curved plate at its center or one of the tip(Fixed and Moving),Series of
plates(Flat and Curved), Performance analysis of above cases in terms of efficiency and work done.

Centrifugal Compressor

Classification of rotodynamic compressors, blowers and fans.
Centrifugal compressor: Construction and working, flow process on T-S Diagram, velocity diagram 8
and Euler's work, slip factor and its effect on work input, actual work input, dimension parameters,
pre-whirl losses, performance characteristics ,surging, choking, and stalling characteristics.

Axial Flow Compressor

Construction and working, stage velocity triangles and its analysis, flow process on T-S Diagram ,
dimensionless parameters, flow through the blade rows, pressure rise across the stage, stage losses
and efficiencies, performance characteristics.

Fans and Blowers

Classification of Fans and blowers, Basics of stationary and moving air, Eulers characteristics,
velocity triangles and operating pressure conditions, governing equations for blowers, Losses and
hydraulic efficiency, surge and stall, Applications of blowers and fans.

Energy Conservation in Compressed air system
Present energy scenario, Applications of compressed air in industry, Compressed air network, Leak 7
detection in compressed air network, Methods to improve the performance.

Recent innovations in compressible flow machines
Recent developments/innovations in fans, blowers and compressor technology for improvement in 8
performance metrics and functionality.

Total 45
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Department of Mechanical Engineering

Text Books:
1 Manish Dubey, BVSSS Prasad, Archana Nema ,Turbo-Machinery,McGraw Hill,2018
2 S.M. Yahya, Turbines, Compressors &Fans,, Tata-McGraw Hill,2005.
3 R. K. Rajput, Thermal Engineering, 2009.

Reference Books :
1  William W. Perg, Fundamentals of Turbomachinery, John Wiley &Sons,2007.
2 L.C.Witte, P.S.Schmidt, D.R.Brown ,Industrial Energy Management and Utilisation, Hemisphere Publication
Washington,1988.
3 W.C.Turner , Energy Management Handbook, Wiley, New York, 1982.
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Department of Mechanical Engineering

Program: B. Tech. (Mechanical) Semester : V
Course : Incompressible Flow Machines (Professional Elective-1) Code : BME5501B
Teaching Scheme Evaluation Scheme
Lecture Tutorial Hours Credits IE MTE ETE Total
3 -- 3 3 20 30 50 100

Prior knowledge of:
a. Fundamental concepts and laws/governing equations of Fluid Mechanics.
b. Fundamental concepts and laws/governing equations of Engineering Thermodynamics.
c. Fundamentals of Mathematics...... are essential

Course Objectives: Students are expected to study,

1. To make the students conversant with the basic principles, governing equations and applications of Hydraulic turbines
and water resource devices in real life and industrial domain.

2. To understand the construction, working principle and evaluate the performance characteristics of Hydraulic Turbines

and rotary pumps.

To develop the competency to identify & analyze the losses and flow instabilities in Hydraulic Turbines & rotary pump

To create awareness about present energy scenario and hydro potential.

To make the students conversant with the various industrial pumps.

Qo PHw

ourse Outcomes: The Students will be able to,
1. Apply the impulse momentum principle to different plate profiles and recognize use of Turbomachines for
enabling a sustainable society.

2. Estimate load factor, utilization factor, capacity factor of Hydropower plants

3. Design Impulse water Hydraulic Turbines and Analyze the performance of under different fluid flow conditions.

4. Design Reaction water Hydraulic Turbines and Analyze the performance of under different fluid flow conditions.

5. Design rotary pumps and Analyze the performance under different fluid flow conditions.

6. Select pumps for various industrial applications

Detailed Syllabus:

. . Duration

Unit Description (H)

Fundamentals of Turbomachinery:

Classification of Turbomachines, Basic equation of energy transfer between fluid and rotor, Impulse
1 | Momentum principle and its applications, force exerted by jet of water on flat plate(fixed, 8
moving),curved plate at its center or one of the tip(Fixed and Moving),Series of plates(flat and curved),
Performance analysis of above cases in terms of efficiency and work done.

Basics of Hydropower Plants:
2 | Classification of Hydropower plants, Definition of terms — load factor, utilization factor, Capacity 7
factor, estimation of hydropower potential. Hydropower development in India.

Impulse Water Turbine:
Classification of Hydraulic Turbines, Working principle, construction, velocity diagram, Multijet Pelton

) Wheel, design aspects ,Performance parameters, characteristics curves, Unit Quantities, specific speed, g
Selection of Turbines
Reaction Water Turbine:

4 Classification of Reaction water turbines, Working principle, construction, velocity diagram, degree of 7

reaction, Performance parameters, characteristics curves, Draft Tube-types and analysis, Cavitation,
Governing of water Turbines

Rotary Pumps:

Classification of rotodynamic pumps, components of centrifugal pump, types of heads, velocity
5 | triangles and their analysis, effect of outlet blade angle, cavitation, NPSH, Thoma“s cavitation factor, 8
priming of pumps, specific speed, performance characteristics of centrifugal pump, series and parallel
operation of pumps, system resistance curve, selection of pumps.

Industrial Pumps:
Turbine Pumps, API Process Pumps, Canned Motor Pumps, Circulator Pumps, Drum Pumps,

6 Submersible Pumps, End Suction Pumps, Grinder Pumps, Chopper Pumps, Booster Pumps, Syringe !
Pumps.
Total 45
Text Books:

1. Manish Dubey, BVSSS Prasad, Archana Nema ,Turbo-Machinery,McGraw Hill,2018.
2. Chow, V.T. and Maidment, “Hydrology for Engineers”, McGraw-Hill Inc., Ltd,1987.
3. P N Modi &Seth ,Fluid Mechanics and Hydraulic Machines , Standard book house,2006.

Reference books:
1. Subramanya, K., “En