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SEMESTER Il
PERIODS TOTAL
5o FoonsE COURSE TITLE SATY | PERWEEK | CONTACT | CREDITS
' | T | PERIODS
THEORY
1. MA3351 | Transforms and Partial BSC 1
Differential Equations
2. ME3351 | Engineering Mechanics ESC 0
3. ME3391 | Engineering PCC
Thermodynamics 310 0 3 3
4. CE3391 | Fluid Mechanics and
Machinery ESC 3|1 0 4 4
5. ME3392 |I\E/Ingmeerlng Materials and PCC 3 |0 0 3
etallurgy
6. ME3393 | Manufacturing Processes PCC 310 0 3 3
PRACTICALS
7. ME3381 | Computer Aided Machine 0 |0 4 4 2
X ESC
Drawing
8. ME3382 | Manufacturing Technology PCC 0|0 4 4 2
Laboratory
9. GE3361 | Professional Development® EEC 0|0 2 2 1
10. | MS3311 | Industrial Training | EEC 010 0 0 2
TOTAL | 18 | 2 | 10 30 27
$ Skill Based Course
SEMESTER IV
“ IPERIODS TOTAL
Nl B COURS“/L CATES || PERWEEK £ N0ONTAETY ) CREDITS
- /\ j iIE 7)) P | LRERIODS
THEORY
1. ME3491 |Theory of Machines Qumle () 0 3 3
2. ME3451 |Thermal Engineering PCC 4 |0 0 4 4
3. ME3492 |Hydraulics and Pneumatics PCC 310 0 3 3
4. ME3493 | Manufacturing Technology PCC J==(a'0 0 3 3
5. CE3491 | Strength of Materials PCC 310 0 3 3
6. GE3451 EnV|ronme.ntaI”SC|ences BSC > | o 0 > >
and Sustainability
7. NCC Credit Course Level 2* 310 0 3 3#
PRACTICALS
8. CE3481 Strength of Materials and PCC 010 4 4 2
Fluid Machinery Laboratory
9. ME3461 | Thermal Engineering PCC 0|0 4 4 2
Laboratory
10. | MS3411 | Industrial Training Il EEC 010 0 0 2
TOTAL | 18 | 0 8 26 24

# NCC Credit Course level 2 is offered for NCC students only. The grades earned by the students will be recorded in
the Mark Sheet, however the same shall not be considered for the computation of CGPA.
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ME3491 THEORY OF MACHINES L T P (o
3 0 0 3

COURSE OBJECTIVES:

1 To study the basic components of mechanisms, analyzing the assembly with respect to the

displacement, velocity, and acceleration at any point in a link of a mechanism and design cam
mechanisms for specified output motions.

2 To study the basic concepts of toothed gearing and kinematics of gear trains

3 To Analyzing the effects of friction in machine elements

4 To Analyzing the force-motion relationship in components subjected to external forces and
analyzing of standard mechanisms.

5 To Analyzing the undesirable effects of unbalances resulting from prescribed motions in

mechanism and the effect of dynamics of undesirable vibrations.

UNIT -1 KINEMATICS OF MECHANISMS 9
Mechanisms — Terminology and definitions — kinematics inversions of 4 bar and slide crank chain —
kinematics analysis in simple mechanisms — velocity and acceleration polygons— Analytical methods —
computer approach — cams — classifications — displacement diagrams - layout of plate cam profiles —
derivatives of followers motion — circular arc and tangent cams.

UNIT -1l GEARS AND GEAR TRAINS 9
Spur gear — law of toothed gearing — involute gearing — Interchangeable gears — Gear tooth action
interference and undercutting — nonstandard teeth — gear trains — parallel axis gears trains — epicyclic gear
trains — automotive transmission gear trains.

UNIT -1l FRICTION IN MACHINE ELEMENTS 9
Surface contacts — Sliding and Rolling friction — Eriction drives — Friction in screw threads — Bearings and
lubrication - Frictiongclutches\ —pBelt and #6pe [driveSy— JFrictionyaspects™in brakes=sFriction in vehicle
propulsion and/braking.

UNIT - IV FORCE ANALYSIS 9
Applied and Constrained Forces — Free body diagrams — static Equilibrium conditions — Two, Three and
four members — Static Force analysis in simple machine members — Dynamic Force Analysis — Inertia
Forces and Inertia Torque — D’Alembert’s principle — superposition principle — dynamic Force Analysis in
simple machine members

UNIT-V BALANCING AND VIBRATION 9
Static and Dynamic balancing — Balancing of revolving and reciprocating masses — Balancing machines —
free vibrations — Equations of motion — natural Frequency — Damped Vibration — bending critical speed of
simple shaft — Torsional vibration — Forced vibration — harmonic Forcing — Vibration isolation. (Gyroscopic
principles)

TOTAL: 45 PERIODS

OUTCOMES: At the end of the course the students would be able to

1. Discuss the basics of mechanism.

2. Solve problems on gears and gear trains.

3. Examine friction in machine elements.

4. Calculate static and dynamic forces of mechanisms.

5. Calculate the balancing masses and their locations of reciprocating and rotating masses.
Computing the frequency of free vibration, forced vibration and damping coefficient.
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TEXT BOOKS:

1. Uicker, J.J., Pennock G.R and Shigley, J.E., “Theory of Machines and Mechanisms”, Oxford
University Press, 2017.

2. Ramamurthi. V, “Mechanics of Machines”, Narosa Publishing House, 3™ edition 2019.

REFERENCES:

1. AmitabhaGhosh and Asok Kumar Mallik, “Theory of Mechanisms and Machines”, Affiliated East-West
Pvt. Ltd., 1988.

2. Rao.J.S. and Dukkipati.R.V. “Mechanism and Machine Theory”, New Age International Pvt. Ltd., 2"
edition,2014.

3. Rattan, S.S, “Theory of Machines”, McGraw-Hill Education Pvt. Ltd., 5™ edition 2019.
4. Robert L. Norton, Kinematics and Dynamics of Machinery, Tata McGraw-Hill, 2013.
5.  Wilson and Sadler, Kinematics and Dynamics of Machinery, Pearson, 2008.
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ME3451 THERMAL ENGINEERING L T P C
4 0 0 4
COURSE OBJECTIVES:
1 To learn the concepts and laws of thermodynamics to predict the operation of thermodynamic
cycles and performance of Internal Combustion(IC) engines and Gas Turbines.
2 To analyzing the performance of steam nozzle, calculate critical pressure ratio
3 To Evaluating the performance of steam turbines through velocity triangles, understand the need
for governing and compounding of turbines
4 To analyzing the working of IC engines and various auxiliary systems present in IC engines
5 To evaluating the various performance parameters of IC engines
UNIT | THERMODYNAMIC CYCLES 12

Air Standard Cycles — Carnot, Otto, Diesel, Dual, Brayton — Cycle Analysis, Performance and Comparison,
Basic Rankine Cycle, modified, reheat and regenerative cycles.

UNIT 1I STEAM NOZZLES AND INJECTOR 12
Types and Shapes of nozzles, Flow of steam through nozzles, Critical pressure ratio, Variation of mass flow
rate with pressure ratio. Effect of friction. Metastable flow.

UNIT 1l STEAM AND GAS TURBINES 12
Types, Impulse and reaction principles, Velocity diagrams, Work done and efficiency — optimal operating
conditions. Multi-staging, compounding and governing. Gas turbine cycle analysis — open and closed cycle.
Performance and its improvement - Regenerative, Intercooled, Reheated cycles and their combination.
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UNIT IV INTERNAL COMBUSTION ENGINES — FEATURES AND COMBUSTION 12
IC engine — Classification, working, components and their functions. Ideal and actual : Valve and port timing
diagrams, p-v diagrams- two stroke & four stroke, and S| & Cl engines — comparison. Geometric, operating,
and performance comparison of Sl and CI engines. Desirable properties and qualities of fuels. Air-fuel ratio
calculation — lean and rich mixtures. Combustion in S| & Cl Engines — Knocking — phenomena and control.

UNITV INTERNAL COMBUSTION ENGINE PERFORMANCE AND AUXILIARY SYSTEMS 12

Performance and Emission Testing, Performance parameters and calculations. Morse and Heat Balance
tests. Multipoint Fuel Injection system and Common rail direct injection systems. Ignition systems —
Magneto, Battery and Electronic. Lubrication and Cooling systems. Concepts of Supercharging and
Turbocharging — Emission Norms

TOTAL :60 PERIODS

OUTCOMES: At the end of the course the students would be able to

1. Apply thermodynamic concepts to different air standard cycles and solve problems.

2. To solve problems in steam nozzle and calculate critical pressure ratio.

3. Explain the flow in steam turbines, draw velocity diagrams, flow in Gas turbines and solve
problems.

4. Explain the functioning and features of IC engine, components and auxiliaries.

5. Calculate the various performance parameters of IC engines

TEXT BOOKS:
1. Mahesh. M. Rathore, “Thermal Engineering”, 1st Edition, Tata McGraw Hill, 2010.
2. Ganesan.V, " Internal Combustion Engines" 4th Edition, Tata McGraw Hill, 2012.

REFERENCES:

1. Ballaney P, ¥Thermal Engineering’, 25th Edition, Khannha |Pablishers, 2017 !

2. Domkundwar, Kothandaraman, &Domkundwar, “A Course in Thermal Engineering”, 6th Edition,
DhanpatRai& Sons, 2011.

3. Gupta H.N, “Fundamentals of Internal Combustion Engines”, 2nd Edition Prentice Hall of India, 2013.

4. Mathur M.L and Mehta F.S., “Thermal Science and Engineering”, 3rd Edition, Jain Brothers Pvt. Ltd,
2017.

5. Soman. K, “Thermal Engineering”, 2nd Edition, Prentice Hall of India, 2011.
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ME3492 HYDRAULICS AND PNEUMATICS L T P Cc
3 0 0 3

COURSE OBJECTIVES:

1. To provide the knowledge on the working principles of fluid power systems.

2. To study the fluids and components used in modern industrial fluid power system.

3. To develop the design, construction and operation of fluid power circuits.

4. To learn the working principles of pneumatic power system and its components.

5. To provide the knowledge of trouble shooting methods in fluid power systems.

UNITI FLUID POWER PRINICIPLES AND HYDRAULIC PUMPS 9
Introduction to Fluid power — Advantages and Applications — Fluid power systems — Types of fluids -
Properties of fluids and selection — Basics of Hydraulics — Pascal’'s Law — Principles of flow - Friction loss —
Work, Power and Torque- Problems, Sources of Hydraulic power: Pumping Theory-— Pump Classification —
Construction, Working, Design, Advantages, Disadvantages, Performance, Selection criteria of pumps —
Fixed and Variable displacement pumps — Problems

UNIT -1l 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 and Operation — Accessories: Reservoirs, Pressure Switches — Filters —types
and selection- Applications — Fluid Power ANSI Symbols — Problems

UNIT -1l HYDRAULIC CIRCUITS AND SYSTEMS 9
Accumulators, Intensifiers, Industrial hydraulic circuits — Regenerative, Pump Unloading, Double-Pump,
Pressure Intensifier, Air-over oil, Sequence, Reciprocatien,g Synchronization, Fail-Safe, Speed Control,
Decelerationy cireuitsp Sizingyef hydraulic Systems, phiydrostatic gransmission,, Eleetroghydraulic circuits, —
Servo and Proportional valves = Applications- Mechanical, hydratlig,serva 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, Pneumatic actuators, Design of Pneumatic circuit —classification- single cylinder and
multi cylinder circuits-Cascade method —Integration of fringe circuits, Electro Pneumatic System — Elements
— Ladder diagram — timer circuits-Problems, Introduction to fluidics and pneumatic logic circuits

UNIT-V TROUBLE SHOOTING AND APPLICATIONS 9
Installation, Selection, Maintenance, Trouble Shooting and Remedies in Hydraulic and Pneumatic systems,
Conditioning of hydraulic fluids Design of hydraulic circuits for Drilling, Planning, Shaping, Surface grinding,
Press and Forklift applications- mobile hydraulics; Design of Pneumatic circuits for metal working, handling,
clamping counter and timer circuits. — Low-cost Automation — Hydraulic and Pneumatic power packs, 10T in
Hydraulics and pneumatics

Note: (Use of standard Design Data Book is permitted in the University examination)

TOTAL: 45 PERIODS

OUTCOMES: At the end of the course the students would be able to
1. Apply the working principles of fluid power systems and hydraulic pumps.
Apply the working principles of hydraulic actuators and control components.
Design and develop hydraulic circuits and systems.
Apply the working principles of pneumatic circuits and power system and its components.

Identify various troubles shooting methods in fluid power systems.

o DN
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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, 3™ edition,2019.
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ME3493 MANUFACTURING TECHNOLOGY | T P C
3 0 0 3
COURSE OBJECTIVES:
1 To study the concepts and basic mechanics of metal cutting and the factors affecting
machinability

2 To learn working of basic and advanced turning machines.
3 To teach the basics of machine tools with reciprocating and rotating motions and abrasive

finishing processes.

4 To study the basic concepts of CNC of machine tools and constructional features of CNC.

5 To learn the basics of CNC programming concepts to develop the part programme for Machine
centre and turning centre

UNIT - | MECHANICS OF METAL CUTTING 9

Mechanics of chip formation, forces in machining, Types of chip, cutting tools — single point cutting tool
nomenclature, orthogonal and oblique metal cutting, thermal aspects, cutting tool materials, tool wear, tool
life, surface finish, cutting fluids and Machinability.

UNIT -1I TURNING MACHINES 9
Centre lathe, constructional features, specification, operations — taper turning methods, thread cutting
methods, special attachments, surface roughness in turning, machining time and power estimation. Special
lathes - Capstan and turret lathes- tool layout — automatic lathes: semi-automatic — single spindle: Swiss
type, automatic screw type — multi spindle

UNIT -1l RECIPROCATING MACHINE TOOLS 9
Reciprocating machine tools: shaper, planer, slotter: Types and operations- Hole making: Drilling, reaming,
boring, tapping, type of milling operations-attachments- types of milling cutters— machining time calculation

binils app on Google Play Store
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- Gear cutting, gear hobbing and gear shaping — gear finishing methods Abrasive processes: grinding
wheel — specifications and selection, types of grinding process — cylindrical grinding, surface grinding,
centreless grinding, internal grinding - micro finishing methods

UNIT -1V CNC MACHINES 9
Computer Numerical Control (CNC) machine tools, constructional details, special features — Drives,
Recirculating ball screws, tool changers; CNC Control systems — Open/closed, point-to-point/continuous -
Turning and machining centres — Work holding methods in Turning and machining centres, Coolant
systems, Safety features.

UNIT -V PROGRAMMING OF CNC MACHINE TOOLS 9
Coordinates, axis and motion, Absolute vs Incremental, Interpolators, Polar coordinates, Program planning,
G and M codes, Manual part programming for CNC machining centers and Turning centers — Fixed cycles,
Loops and subroutines, Setting up a CNC machine for machining.

TOTAL 45 PERIODS

OUTCOMES: At the end of the course the students would be able to

1. Apply the mechanism of metal removal process and to identify the factors involved in improving
machinability.

2. Describe the constructional and operational features of centre lathe and other special purpose
lathes.
Describe the constructional and operational features of reciprocating machine tools.

4. Apply the constructional features and working principles of CNC machine tools.

5. Demonstrate the Program CNC machine tools through planning, writing codes and setting up
CNC machine tools to manufacture a given component.

TEXT BOOKS:

1. Kalpakjian: Sy “Manufacturing\ Engineering and Technology”, Pearsen Education India, 7™ Edition,
2018.
2. Michael Fitzpatrick, Machining and CNC Technology, McGraw-Hill Education; 4™ edition, 2018.

REFERENCES:

1. Roy. A. Lindberg, Processes and materials of manufacture, PHI / Pearson education, 2006.

2. Geofrey Boothroyd, “Fundamentals of Metal Machining and Machine Tools”, McGraw Hill, 1984.

3. Rao. P.N “Manufacturing Technology,” Metal Cutting and Machine Tools, Tata McGraw- Hill, New
Delhi, 2009.

4. A. B. Chattopadhyay, Machining and Machine Tools, Wiley, 2™ edition, 2017.

5. Peter Smid, CNC Programming Handbook, Industrial Press Inc.,; Third edition, 2007
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CE3491 STRENGTH OF MATERIALS L T P c

COURSE OBJECTIVES: 3 0 0 3

¢ To understand the concepts of stress, strain, principal stresses and principal planes.

e To study the concept of shearing force and bending moment due to external loads in
determinate beams and their effect on stresses.

e To determine stresses and deformation in circular shafts and helical spring due to torsion.

e To compute slopes and deflections in determinate beams by various methods.

e To study the stresses and deformations induced in thin and thick shells.

UNIT I STRESS, STRAIN AND DEFORMATION OF SOLIDS 9
Rigid bodies and deformable solids — Tension, Compression and Shear Stresses - Deformation of
simple and compound bars — Thermal stresses — Elastic constants - Volumertric strains — Stresses on
inclined planes — Principal stresses and principal planes — Mohr’s circle of stress.

UNIT Il TRANSVERSE LOADING ON BEAMS AND STRESSES IN BEAM 9
Beams — Types - Transverse loading on beams — Shear force and Bending moment in beams —
Cantilever, Simply supported and over hanging beams. Theory of simple bending — Bending stress
distribution — Load carrying capacity — Proportioning of sections — Flitched beams — Shear stress
distribution.

UNITIIILT TORSION 9
Theory of Torsion — Stresses and Deformatiens in Salidgand Hollow Circular Shafts — Combined
bending morflent’ andftorsion of shafts f/Pawér fiansmiited 16 Shaft —gSRHaftgifiserieStafidyparallel —
Closed and Open Coiled helical\springs = springsiin serieés and parallel!

UNITIV DEFLECTION OF BEAMS 9
Elastic curve — Governing differential equation - Double integration method - Macaulay's method -
Area moment method - Conjugate beam method for computation of slope and deflection of
determinant beams.

UNITV  THIN CYLINDERS, SPHERES AND THICK CYLINDERS 9

Stresses in thin cylindrical shell due to internal pressure - circumferential and longitudinal stresses -
Deformation in thin cylinders — Spherical shells subjected to internal pressure — Deformation in
spherical shells — Thick cylinders - Lame’s theory.

TOTAL: 45 PERIODS

OUTCOMES:
At the end of the course the students would be able to

1. Understand the concepts of stress and strain in simple and compound bars, the
importance of principal stresses and principal planes.

2. Understand the load transferring mechanism in beams and stress distribution due to
shearing force and bending moment.

3. Apply basic equation of torsion in designing of shafts and helical springs

4. Calculate slope and deflection in beams using different methods.

S. Analyze thin and thick shells for applied pressures.
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TEXT BOOK

1. Rajput R.K. “Strength of Materials (Mechanics of Solids)", S.Chand & company Ltd., New Delhi,
7" edition, 2018.
2. Rattan S.S., “Strength of Materials", Tata McGraw Hill Education Pvt .Ltd., New Delhi, 2017.

REFERENCES:

1. Singh. D.K,, “Strength of Materials”, Ane Books Pvt Ltd., New Delhi, 2021.

2. Egor P Popov, “Engineering Mechanics of Solids”, 2" edition, PHI Learning Pvt. Ltd., New
Delhi, 2015.

3. Beer. F.P. & Johnston. E.R. “Mechanics of Materials”, Tata McGraw Hill, 8" Edition, New Delhi
2019.

4. Vazirani. V.N, Ratwani. M.M, Duggal .S.K “Analysis of Structures: Analysis, Design and

Detailing of Structures-Vol.1”, Khanna Publishers, New Delhi 2014.
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GE3451 / ‘Er\TVIROleréL lm,NI:T erlsrt;s'méstﬁ: ) ;-'i T) |; ;:

UNIT - | : ENVIRONMENT AND BIODIVERSITY

Definition, scope and importance of environment — need for public awareness. Eco-system and
Energy flow— ecological succession. Types of biodiversity: genetic, species and ecosystem diversity—
values of biodiversity, India as a mega-diversity nation — hot-spots of biodiversity — threats to
biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts — endangered and endemic
species of India — conservation of biodiversity: In-situ and ex-situ.

UNIT-11 : ENVIRONMENTAL POLLUTION

Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions.
Solid, Hazardous and E-Waste management. Case studies on Occupational Health and Safety
Management system (OHASMS). Environmental protection, Environmental protection acts.

UNIT - lll: RENEWABLE SOURCES OF ENERGY .

Energy management and conservation, New Energy Sources: Need of new sources. Different types
new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal energy
conversion. Concept, origin and power plants of geothermal energy.

UNIT - IV : SUSTAINABILITY AND MANAGEMENT

Development , GDP ,Sustainability- concept, needs and challenges-economic, social and aspects of
sustainability-from unsustainability to sustainability-millennium development goals, and protocols-
Sustainable Development Goals-targets, indicators and intervention areas Climate change- Global,
Regional and local environmental issues and possible solutions-case studies. Concept of Carbon
Credit, Carbon Footprint. Environmental management in industry-A case study.
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UNIT- V : SUSTAINABILITY PRACTICES

Zero waste and R concept, Circular economy, ISO 14000 Series, Material Life cycle assessment,
Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, Energy
efficiency, Sustainable transports. Sustainable energy: Non-conventional Sources, Energy Cycles-
carbon cycle, emission and sequestration, Green Engineering: Sustainable urbanization- Socio-
economical and technological change.

TOTAL: 30 PERIODS
TEXT BOOKS:

1. Anubha Kaushik and C. P. Kaushik’s “Perspectives in Environmental Studies”, 7th Edition,
New Age International Publishers ,2022.
2. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi, 2016.

REFERENCES :

1. R.K. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and
Standards’, Vol. | and Il, Enviro Media. 38 .
2. Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ., House,

Mumbai, 2001.

3. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT. LTD, New Delhi,
2007.

4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press, 3™
edition, 2015.

5. Erach, Bharucha “Textbook of Enviropmental Studieswfor Undergraduate, Courses” Orient
Blackswan Pvi.\Ltd. 34edition,2021.

CE3481 STRENGTH OF MATERIALS AND FLUID MACHINERY LABORATORY L T P C
0 0 42

COURSE OBJECTIVE:

1. To study the mechanical properties of metals, wood and spring by testing in laboratory.

2. To verify the principles studied in fluid mechanics and machinery theory by performing
experiments in laboratory.

UNIT — | STRENGTH OF MATERIALS 30
LIST OF EXPERIMENTS

Tension test on mild steel rod

Torsion test on mild steel rod

Hardness test on metal (Rockwell and Brinell Hardness)

Compression test on helical spring

Deflection test on carriage spring

ahwON =
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UNIT - Il FLUID MECHANICS AND MACHINES LABORATORY 30
LIST OF EXPERIMENTS
1. (a) Determination of coefficient of discharge of a venturimeter
(b) Determination of friction factor for flow through pipes
2. (a) Determination of metacentric height
(b) Determination of forces due to impact of jet on a fixed plate
3.  Characteristics of centrifugal pumps
4, Characteristics of reciprocating pump
5.  Characteristics of Pelton wheel turbine

TOTAL: 60 PERIODS

OUTCOMES: On completion of the course, the student is expected to be able to

y Determine the tensile, torsion and hardness properties of metals by
’ testing

2. Determine the stiffness properties of helical and carriage spring

3 Apply the conservation laws to determine the coefficient of discharge of
’ a venturimeter and finding the friction factor of given pipe

4 Apply the fluid static and momentum principles to determine the

metacentric height and forces due to impact of jet
Determine the performance characteristics of turbine, rotodynamic

5. pump and positive displacement pump.
PO PSO
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ME3461 THERMAL ENGINEERING LABORATORY L T P
0 0 4
COURSE OBJECTIVES
1 To study the valve and port timing diagram and performance characteristics of IC engines
2 To study the Performance of refrigeration cycle / components
3 To study the Performance and Energy Balance Test on a Steam Generator.

PART I: IC ENGINES LABORATORY

List of Experiments

1. Valve Timing and Port Timing diagrams.

2. Actual p-v diagrams of IC engines.

3. Performance Test on four — stroke Diesel Engine.
4. Heat Balance Test on 4 — stroke Diesel Engine.
5. Morse Test on Multi-Cylinder Petrol Engine.

6. Retardation Test on a Diesel Engine.
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7. Determination of p-8 diagram and heat release characteristics of an IC engine.
8. Determination of Flash Point and Fire Point of various fuels / lubricants
9. Performance test on a two stage Reciprocating Air compressor
15
PART Il STEAM LABORATORY
List of Experiments:
1. Study of Steam Generators and Turbines.
2. Performance and Energy Balance Test on a Steam Generator.
3. Performance and Energy Balance Test on Steam Turbine.

LIST OF EQUIPMENTS FOR A BATCH OF 30 STUDENTS

Sl. No. Name of the Equipment Qty.

1 I.C Engine — 2 stroke and 4 stroke model 1 set
2 Apparatus for Flash and Fire point 1 No.
3 4-stroke Diesel Engine with mechanical loading 1 No.
4 4-stroke Diesel Engine with hydraulic loading 1 No.
5 4-stroke Diesel Engine with electrical loading 1 No.
6 Multi-Cylinder Petrol Engine 1 No.
7 Single Cylinder Petrol Engine 1 No.
8 Ifta AcqwsMoA/temlh) I(I\ ’I I 'b%englrt / )| Tll .
9 Steam Boﬂer with turbine setup 1 No.

TOTAL:60 PERIOD
OUTCOMES:
At the end of the course the students would be able to
1. Conduct tests to evaluate performance characteristics of IC engines

2. Conduct tests to evaluate the performance of refrigeration cycle
3. Conduct tests to evaluate Performance and Energy Balance on a Steam Generator.

PO PSO
CO
1 2 3 4 5 6 7 8 9 10 [11 |12 |1 2 3
1 2 2 1 1 1 1 1 1 1
2 2 2 1 1 1 1 1 1 1
3 2 2 1 1 1 1 1 1 1
Low (1); Medium (2); High (3)
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