NR20 B.Tech Mechanical NRCM
NARSIMHA REDDY ENGINEERING COLLEGE HYDERABAD
B.Tech. in MECHANICAL ENGINEERING
COURSE STRUCTURE (NR20)
Applicable from 2020-21 Admitted Batch
lll Year | Semester

S.No | Course COURSE LIT |P CREDI
. Code TITLE TS
1 ME3101PC | Dynamics of Machinery 311 |04
2 ME3102PC | Design of Machine Members-I 30 ]0(3
3 ME3103PC | Metrology & Machine Tools 310 [0]3
4 SM3104MS | Business Economics & Financial Analysis 310 [0]3
5 ME3105PC | Thermal Engineering-II 310 [ 0]3
6 ME3106PC | Operations Research 310 |03
7 ME3107PC | Thermal Engineering Lab 010 |21
8 ME3108PC | Metrology & Machine Tools Lab 010|201
9 ME3109PC | Kinematics & Dynamics Lab 0O0 | 21
10 *MC3002 Java Programming 30 ]0]|0

Total Creditd 21 (1 | 6 22
1l Year Il Semester
S.No | Course COURSE LIT |P CREDI
. Code TITLE TS
1 ME3201PC | Design of Machine Members-II 3|0 0|3
2 ME3202PC | Heat Transfer 311 |04
3 ME3203PC | CAD & CAM 30 ]0(3
4 Professional Elective - | 30 ]0(3
5 Open Elective - | 310 | 033
6 ME3204PC | Finite Element Methods 310 [0]3
7 ME3205PC | Heat Transfer Lab 010 |21
8 ME3206PC | CAD & CAM Lab o0 |21
9 EN3207HS | Advanced Communication Skills lab 010|201
10 *MC3001 Intellectual Property Rights 310 |0]0
11 *MC3003 Artificial Intelligence 30 ]0]|0

Total Creditd 241 | 6 22




NR20 B.Tech Mechanical NRCM
IV Year | Semester
S.No | Course COURSE LT |P CREDI
. Code TITLE TS
1 ME4101PC | Refrigeration & Air Conditioning 310 [ 0]3
2 Professional Elective — Il 310 03
3 Professional Elective — 11l 310 0|3
4 Professional Elective — IV 310 03
5 Open Elective - II 310 | 013
Industrial Oriented Mini Project/
6 ME4103P |SummerInternship 0O |0 2%
C
7 ME4104PC | Seminar 0|0 211
8 ME4105PC | Project Stage - | 0|0 6 |3
Total Credit§ 15|10 | 8 21
IV Year Il Semester
S. Course Course Title L [T [P Credits
No. Code
1 Professional Elective — V 3 |00 (3
2 Professional Elective — VI 3 |00 (3
3 Open Elective - llI 3 |00 3
4 ME4201P Project Stage - Il O |0 |14]7
C
Total Credit§9 |0 | 14 16

*MC — Satisfactory/Unsatisfactory

Note: Industrial Oriented Mini Project/ Summer Internship is to be carried out during
the summer vacation between 6th and 7th semesters. Students should submit report
of Industrial Oriented Mini Project/ Summer Internship for evaluation.

Professional Elective - |

ME3201PE Unconventional Machining Processes
ME3202PE Machine Tool Design
ME3203PE Production Planning & Control

Professional Elective — Il

ME4101PE Additive Manufacturing
ME4102PE Automation in Manufacturing
ME4103PE MEMS

Professional Elective —IlI

ME4104PE Power Plant Engineering
ME4105PE Automobile Engineering
ME4106PE Renewable Energy Sources
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NR20 B.Tech. Mechanical Engg

Professional Elective — IV

NRCM

ME4107PE Computational Fluid Dynamics
ME4108PE Turbo Machinery
ME4109PE Fluid Power Systems

Professional Elective — V

ME4201PE Industrial Robotics
ME4202PE Mechanical Vibrations
ME4203PE Composite Materials

Professional Elective — VI

ME4204PE Industrial Management
ME4205PE Production and Operations Management
ME4206PE Tribology

Open Elective — |

ME32010E Operation Research
ME32020E Fundamentals of Mechanical Engineering
ME32030E Metallurgy of Non-Metallurgists

Open Elective — I

ME41010E Fabrication Processes
ME41020E Total Quality Management
ME41030E Energy Management and Conservation

Open Elective — Il

ME42010E Reliability Engineering
ME42020E Industrial Management
ME42030E Renewable Energy Sources




NR20 B.Tech. Mechanical Engg NRCM
ME3101PC: DYNAMICS OF MACHINERY

B.Tech. lll Year | Sem. 3
Prerequisites: Kinematics of Machinery

Course Objectives: The objective is to introduce some of the components mainly used in IC Engines
and make analysis of various forces involved. Subjects deals with topics like inertia forces in slider crank
mechanism; IC Engine components & the analysis like governors is introduced. It also deals with
balancing of rotating & reciprocating parts. Studies are made about balancing of multi cylinder engines,
Radial engines etc. study of primary & secondary forces are considered while balancing. Finally they
are introduced to the topic of vibrations. The study deals with linear, longitudinal, & torsional vibrations.
The idea is to introduce the concept of natural frequency and the importance of resonance and critical
speeds.

Course Outcome: the study of KOM & DOM are necessary to have an idea while designing the various
machine members like shafts, bearings, gears, belts & chains and various I.C. Engine Components &
Machine tool parts.

UNIT -1

Precession: Gyroscopes - effect of precession - motion on the stability of moving vehicles such as
motorcycle - motorcar - aeroplanes and ships.

Static and Dynamic Force Analysis: Static force analysis of planar mechanisms - Analytical
Method - Dynamic Force Analysis - D'Alembert's principle, Dynamic Analysis of 4-link mechanism,
Slider Crank Mechanism.

UNIT -1l

Turning Moment Diagram and Flywheels: Engine Force Analysis - Piston Effort, Crank Effort, etc.,
Inertia Force in Reciprocating Engine - Graphical Method - Turning moment diagram -fluctuation of
energy - flywheels and their design - Inertia of connecting rod- inertia force in reciprocating engines -
crank effort and torque diagrams.-.

UNIT -1

Friction: pivots and collars - uniform pressure, uniform wear - friction circle and friction axis: lubricated
surfaces - boundary friction - film lubrication. Clutches - Types - Single plate, multi-plate and cone
clutches. Brakes and Dynamometers: Types of brakes: Simple block brake, band and block brake-
internal expanding shoe brake-effect of braking of a vehicle. Dynamometers - absorption and
transmission types. General description and methods of operation.

UNIT - IV

Governors: Types of governors - Watt, Porter and Powell governors. Spring loaded governors -
Hartnell and Hartung with auxiliary springs. Sensitiveness, isochronisms and hunting - stability - effort
and power of the governors.

Balancing: Balancing of rotating masses- Primary, Secondary, and higher balancing of reciprocating
masses. Analytical and graphical methods. Unbalanced forces and couples. Examination of "V" and
multi cylinder in-line and radial engines for primary and secondary balancing- locomotive balancing -
Hammer blow - Swaying couple - variation of tractive effort.

UNIT -V

Vibrations: Free Vibration of mass attached to vertical spring - Transverse loads - vibrations of beams
with concentrated and distributed loads. Dunkerly's method - Raleigh's method. Whirling of shafts -
critical speed - torsional vibrations - one, two and three rotor systems.
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NR20 B.Tech. Mechanical Engg NRCM

TEXT BOOKS:
1. Theory of Machines /S.S.Rattan / Mc Graw Hill.
2. Theory of Machines /Sadhu Singh/ Pearson

REFERENCE BOOKS:
1. Theory of Machines and Mechanisms/Joseph E. Shigley / Oxford
2. Theory of Machines/ Rao,J.S & R.V. Duggipati/ New Ag
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ME3102PC: DESIGN OF MACHINE MEMBERS |

B.Tech. lll Year | Sem. T P C
0O 0O 3

L
3

Note: Design Data Book is permitted. Design of rivets, welded joints, knuckle joint, cotter joint and
shaft coupling components should include design for strength and rigidity apart from engineering
performance requirements.

Prerequisites: Engineering mechanics, mechanics of solids, manufacturing processes, metallurgy
and material science.

Course Objectives:
e To understand the general design procedures and principles in the design of machine elements.
e To study different materials of construction and their properties and factors determining the
selection of material for various applications.
e To determine stresses under different loading conditions.
e Tolearn the design procedure of different fasteners, joints, shafts and couplings.

Course Outcomes:
e The student acquires the knowledge about the principles of design, material selection,
component behavior subjected to loads, and criteria of failure.
e Understands the concepts of principal stresses, stress concentration in machine members and
fatigue loading.
e Design on the basis of strength and rigidity and analyze the stresses and strains induced in a
machine element.

UNIT -1

Introduction: General considerations in the design of Engineering Materials and their properties -
selection -Manufacturing consideration in design. Tolerances and fits -BIS codes of steels.

Design for Static Strength: Simple stresses - Combined stresses - Torsional and Bending stresses

- Impact stresses - Stress strain relation - Various theories of failure - Factor of safety - Design for
strength and rigidity - preferred numbers. The concept of stiffness in tension, bending, torsion and
combined situations.

UNIT -1l

Design for Fatigue Strength: Stress concentration-Theoretical stress Concentration factor-Fatigue
stress concentration factor- Notch Sensitivity - Design for fluctuating stresses - Endurance limit -
Estimation of Endurance strength - Gerber's curve- Goodman's line- Soderberg's line.

UNIT - 11

Riveted, Welded and Bolted Joints: Riveted joints- methods of failure of riveted joints-strength
equations-efficiency of riveted joints-eccentrically loaded riveted joints.

Welded joints-Design of fillet welds-axial loads-circular fillet welds under bending, torsion. Welded joints
under eccentric loading.

Bolted joints - Design of bolts with pre-stresses - Design of joints under eccentric loading - locking
devices - bolts of uniform strength.

UNIT - IV
Keys, Cotters and Knuckle Joints: Design of keys-stresses in keys-cotter joints-spigot and socket,
sleeve and cotter, Gib and cotter joints-Knuckle joints.
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UNIT -V

Shafts: Design of solid and hollow shafts for strength and rigidity - Design of shafts for combined
bending and axial loads - Shaft sizes - BIS code. - Gaskets and seals (stationary & rotary)

Shaft Couplings: Rigid couplings - Muff, Split muff and Flange couplings. Flexible couplings - Flange

coupling (Modified).

TEXT BOOKS:
1. Design of Machine Elements / V. Bhandari / Mc Graw Hill

2. Machine Design / Jindal / Pearson

REFERENCE BOOKS:
1. Design of Machine Elements/ V. M. Faires / Macmillan
2. Design of Machine Elements-1 / Kannaiah, M.H/ New Age
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B.Tech.

ME3103PC: Metrology & Machine Tools

wr
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Il Year | Sem.

Prerequisites: None

Course

Objectives: The course content enables students to:

Acquire the knowledge of Engineering metrology and its practice which is having increasing
importance in industry.

Specifically make the student to improve applications aspect in the measurements and control
of process of manufacture

Impart the fundamental aspects of the metal cutting principles and their application in studying
the behavior of various machining processes.

Train in knowing the fundamental parts of various machine tools and their kinematic schemes.
Discuss various principles of jigs and fixtures which will be used to hold and guide the work
pieces and cutting tools in various machine tools

Course Outcome: At the end of the course, the student would be able to

Identify techniques to minimize the errors in measurement.

Identify methods and devices for measurement of length, angle, gear & thread parameters,
surface roughness and geometric features of parts.

Understand working of lathe, shaper, planer, drilling, milling and grinding machines.
Comprehend speed and feed mechanisms of machine tools.

Estimate machining times for machining operations on machine tools

UNIT -1

Metal cutting: Introduction, elements of cutting process - Geometry of single point tools. Chip formation
and types of chips. Engine lathe - Principle of working, types of lathe, specifications. Taper turning, -
Lathe attachments. Capstan and Turret lathe - Single spindle and multi-spindle automatic lathes - tool

layouts.

UNIT -1l

Drilling

and Boring Machines - Principles of working, specifications, types, and operations

performed; twist drill. Types of Boring machines and applications. Shaping, slotting and planing
machines - Principles of working - machining time calculations.

UNIT - 11

Milling machines - Principles of working - Types of milling machines - Geometry of milling cutters
methods of indexing. Grinding - theory of grinding - classification of grinding machines. Types of
abrasives, bonds. Selection of a grinding wheel. Lapping, honing and broaching machines,
comparison and Constructional features, machining time calculations

UNIT - IV

Limits, fits and tolerances- Types of Fits - Unilateral and bilateral tolerance system, hole and shaft
basis system. Interchangeability and selective assembly.

Limit Gauges: Taylor's principle, Design of GO and NO-GO gauges, Measurement of angles using
Bevel protractor and Sine bar. Measurement of flatness using straight edges, surface plates, optical flat
and auto collimator.

oT

w0
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UNIT -V

Surface Roughness Measurement: Roughness, Waviness. CLA, RMS, Rz Values. Methods of
measurement of surface finish, Talysurf. Screw thread measurement, Gear measurement; Machine Tool
Alignment Tests on lathe, milling and drilling machines. Coordinate Measuring Machines: Types and
Applications of CMM.

TEXT BOOKS:
1. Machine Tool Practices/ Kibbe, Johne. Neely, T. White, Rolando 0. Meyer/ Pearson
2. Engineering Metrology/ R.K. Jain/ Khanna Publishers.

REFERENCE BOOKS:

Principles of Machine Tools, Bhattacharyya A and Sen.G.C / New Central Book Agency.
Fundamentals of Dimensional Metrology / Connie Dotson / Thomson

Fundamentals of Metal Machining and Machine Tools / Geoffrey Boothroyd / McGraw Hill

Principles of Engineering Metrology/ Rega Rajendra/ Jaico Publishers.
Metrology and Measurement/ Bewoor & Kulkarni/ Tata Mc Graw Hill
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SM3104MS: Business Economics & Financial Analysis

B.Tech. lll Year | Sem.

wr
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Course Objective: To learn the basic Business types, impact of the Economy on Business and Firms
specifically. To analyze the Business from the Financial Perspective.

Course Outcome: The students will understand the various Forms of Business and the impact of
economic variables on the Business. The Demand, Supply, Production, Cost, Market Structure, Pricing
aspects are learnt. The Students can study the firm's financial position by analysing the Financial
Statements of a Company.

UNIT - I: Introduction to Business and Economics

Business: Structure of Business Firm, Theory of Firm, Types of Business Entities, Limited Liability
Companies, Sources of Capital for a Company, Non-Conventional Sources of Finance.

Economics: Significance of Economics, Micro and Macro Economic Concepts, Concepts and
Importance of National Income, Inflation, Money Supply in Inflation, Business Cycle, Features and
Phases of Business Cycle. Nature and Scope of Business Economics, Role of Business Economist,
Multidisciplinary nature of Business Economics.

UNIT - Il: Demand and Supply Analysis

Elasticity of Demand: Elasticity, Types of Elasticity, Law of Demand, Measurement and Significance
of Elasticity of Demand, Factors affecting Elasticity of Demand, Elasticity of Demand in decision making,
Demand Forecasting: Characteristics of Good Demand Forecasting, Steps in Demand Forecasting,
Methods of Demand Forecasting.

Supply Analysis: Determinants of Supply, Supply Function & Law of Supply.

UNIT - lll: Production, Cost, Market Structures & Pricing

Production Analysis: Factors of Production, Production Function, Production Function with one
variable input, two variable inputs, Returns to Scale, Different Types of Production Functions.

Cost analysis: Types of Costs, Short run and Long run Cost Functions.

Market Structures: Nature of Competition, Features of Perfect competition, Monopoly, Oligopoly, and
Monopolistic Competition.

Pricing: Types of Pricing, Product Life Cycle based Pricing, Break Even Analysis, and Cost Volume
Profit Analysis.

UNIT - IV: Financial Accounting: Accounting concepts and Conventions, Accounting Equation,
Double-Entry system of Accounting, Rules for maintaining Books of Accounts, Journal, Posting to
Ledger, Preparation of Trial Balance, Elements of Financial Statements, and Preparation of Final
Accounts.

UNIT - V: Financial Analysis through Ratios: Concept of Ratio Analysis, Liquidity Ratios, Turnover
Ratios, Profitability Ratios, Proprietary Ratios, Solvency, Leverage Ratios (simple problems).
Introduction to Fund Flow and Cash Flow Analysis (simple problems).

oT
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NR20 B.Tech. Mechanical Engg NRCM
TEXT BOOKS:

1. D. D. Chaturvedi, S. L. Gupta, Business Economics - Theory and Applications, International
Book House Pvt. Ltd. 2013.

2.

Dhanesh K Khatri, Financial Accounting, Tata McGraw Hill, 2011.
3.

Geethika Ghosh, Piyali Gosh, Purba Roy Choudhury, Managerial Economics, 2e, Tata McGraw
Hill Education Pvt. Ltd. 2012.

REFERENCE BOOKS:

1.

Paresh Shah, Financial Accounting for Management 2e, Oxford Press, 2015.
2.

S. N. Maheshwari, Sunil K Maheshwari, Sharad K Maheshwari, Financial Accounting, 5e, Vikas
Publications, 2013.
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ME3105PC: THERMAL ENGINEERING. I
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B.Tech. lll Year | Sem.

Note: Steam Table book Permitted.
Prerequisite: Thermodynamics

Course Objective: To apply the laws of Thermodynamics to analyze steam and gas turbine cycles and
to perform analysis of the major components of steam and gas turbine plants and their applications.

Course Outcomes: At the end of the course, the student should be able to

e Develop state - space diagrams based on the schematic diagrams of process flow of steam
and gas turbine plants

e Apply the laws of Thermodynamics to analyze thermodynamic cycles

e Differentiate between vapor power cycles and gas power cycles

e Infer from property charts and tables and to apply the data for the evaluation of performance
parameters of the steam and gas turbine plants

e Understand the functionality of major components of steam and gas turbine plants and to do
the analysis of these components

UNIT -1

Steam Power Plant: Rankine cycle - Schematic layout, Thermodynamic Analysis, Concept of Mean
Temperature of Heat addition, Methods to improve cycle performance - Regeneration & reheating.
Boilers - Classification - Working principles with sketches including HP Boilers - Mountings and
Accessories - Working principles- Boiler horse power, Equivalent Evaporation, Efficiency and Heat
balance - Draught- Classification - Height of chimney for given draught and discharge- Condition for
maximum discharge- Efficiency of chimney.

UNIT -1

Steam Nozzles: Stagnation Properties- Function of nozzle - Applications and Types- Flow through
nozzles- Thermodynamic analysis - Assumptions -Velocity of nozzle at exit-ldeal and actual expansion
in nozzle- Velocity coefficient- Condition for maximum discharge- Critical pressure ratio- Criteria to
decide nozzle shape- Super saturated flow, its effects, Degree of super saturation and Degree of under
cooling - Wilson line.

UNIT - 11

Steam Turbines: Classification - Impulse turbine; Mechanical details - Velocity diagram - Effect of
friction - Power developed, Axial thrust, Blade or diagram efficiency - Condition for maximum efficiency.
De-Laval Turbine - its features- Methods to reduce rotor speed-Velocity compounding and Pressure
compounding- Velocity and Pressure variation along the flow - Combined velocity diagram for a velocity
compounded impulse turbine.

Reaction Turbine: Mechanical details - Principle of operation, Thermodynamic analysis of a stage,
Degree of reaction -Velocity diagram - Parson's reaction turbine - Condition for maximum efficiency.

UNIT - IV

Steam Condensers: Requirements of steam condensing plant - Classification of condensers -
Working principle of different types - Vacuum efficiency and Condenser efficiency - Air leakage,
sources and its affects, Air pump- Cooling water requirement.

Gas Turbines: Simple gas turbine plant - Ideal cycle, essential components - Parameters of
performance - Actual cycle - Regeneration, Inter cooling and Reheating -Closed and Semi-closed
cycles - Merits and Demerits- Combustion chambers and turbines of Gas Turbine Plant- Brief
Concepts.

11
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NR20 B.Tech. Mechanical Engg NRCM

UNIT -V

Jet Propulsion: Principle of Operation -Classification of jet propulsive engines - Working Principles
with schematic diagrams and representation on T-S diagram - Thrust, Thrust Power and Propulsion
Efficiency - Turbo jet engines - Needs and Demands met by Turbo jet - Schematic Diagram,
Thermodynamic Cycle, Performance Evaluation Thrust Augmentation - Methods.

Rockets: Application - Working Principle - Classification - Propellant Type - Thrust, Propulsive
Efficiency - Specific Impulse - Solid and Liquid propellant Rocket Engines.

TEXT BOOKS:
1. Thermal Engineering / Mahesh M Rathore/ Mc Graw Hill
2. Gas Turbines - V. Ganesan /Mc Graw Hill

REFERENCE BOOKS:
1. Gas Turbine Theory/ Saravanamuttoo, Cohen, Rogers/ Pearson
2. Fundamentals of Engineering Thermodynamics / Rathakrishnan/ PHI
3. Thermal Engineering/ Rajput/ Lakshmi Publications

10
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ME3106PC: OPERATIONS RESEARCH

wr
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B.Tech. Ill Year | Sem.

Prerequisites: None

Course Objectives: Understanding the mathematical importance of development of model
in a particular optimization model for the issue and solving it.

Course Outcome: Understanding the problem, identifying variables & constants,
Formulation of optimization model and applying appropriate optimization technique

UNIT - |
Development-definition-characteristics and phases-Types of models-Operations Research
models- applications.
Allocation: Linear Programming Problem Formulation-Graphical solution- Simplex method-
Artificial variable techniques: Two-phase method, Big-M method.

UNIT -1l
Transportation problem - Formulation-Optimal solution, unbalanced transportation
problem- Degeneracy.
Assignment problem- Formulation-Optimal solution, - Variants of Assignment problem-
Travelling salesman problem.

UNIT - 1l
Sequencing- Introduction-Flow-Shop sequencing- n jobs through two machines — n jobs
through threemachines- Job shop sequencing-two jobs through ‘m’ machines
Replacement: Introduction- Replacement of items that deteriorate with time- when
money value is notcounted and counted- Replacement of items that fail completely- Group
Replacement.

UNIT - IV
Theory of Games: Introduction- Terminology- Solution of games with saddle points and
without saddlepoints. 2 x 2 games- dominance principle- m x 2 & 2 x n games- Graphical
method.
Inventory: Introduction- Single item, Deterministic models- purchase inventory models
with one price break and multiple price breaks- Stochastic models _ Demand may be
discrete variable or continuousvariable- single period model and no setup cost.

UNIT -V
Waiting lines: Introduction- Terminology- Single channel- Poisson arrivals and Exponential
service times with infinite population.
Dynamic Programming: Introduction- Terminology, Bellman’s principle of optimality-
Applications of Dynamic programming- shortest path problem- linear programming
problem.

13
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NR20 B.Tech. Mechanical Engg NRCM

TEXT BOOK:
1. Operations Research/ J. K. Sharma4e./ MacMilan
2. Introduction to OR/ Hillier & Libemann/TMH

REFERENCE BOOKS:

1.
2.
3.

Introduction to OR/Taha/PHI

Operations Research/NVS Raju/SMS Education/3™ Revised Edition

Operations Research /A. M. Natarajan, P.Balasubramaniam, A. Tamilarasi/Pearson
Education.

Operations Research/ Wagner/ PHI Publications.

Operations Research/M.V. Durga Prasad, K.Vijaya Kumar Reddy, J. Suresh
Kumar/CengageLearning.
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ME3107PC: THERMAL ENGINEERING LAB

B.Tech. lll Year | Sem.

Prerequisite: Thermodynamics & Thermal Engineering - |

Objective: To understand the working principles of IC Engines, Compressors.

List of Experiments

1.

© oNOo G WN

I.C. Engines Valve / Port Timing Diagrams

I.C. Engines Performance Test for 4 Stroke Sl engines

I.C. Engines Performance Test for 2 Stroke Sl engines

I.C. Engines Morse, Retardation, Motoring Tests

I.C. Engine Heat Balance - CI/SI Engines

I.C. Engines Economical speed Test on a Sl engine

I.C. Engines effect of A/F Ratio in a Sl engine

Performance Test on Variable Compression Ratio Engine

IC engine Performance Test on a 4S CI Engine at constant speed

10 Volumetric efficiency of Air - Compressor Unit
11. Dis-assembly / Assembly of Engines
12. Study of Boilers

Note: Perform any 10 out of the 12 Exercises.

15
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ME3108PC: Metrology & Machine Tools Lab

B.Tech. lll Year | Sem.

or
o -
N T

Course Objectives:
1. Toimport practical exposure to the metrology equipment & Machine Tools
2. To conduct experiments and understand the working of the same.

Prerequisites: Theoretical exposure to Metrology and machine tools.

List of Experiments:

1.

© N UMW

=
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11.
12.
13.
14.

Step turning on lathe machine

Taper turning on lathe machine

Thread cutting and knurling on lathe machine (2 exercises)

Measurement of cutting forces on lathe

Machining of holes using Drilling and boring machines.

Gear cutting on the Milling machine

Grinding of Tool angles using Cylindrical / Surface Grinding

Measurement of lengths, heights, diameters by vernier calipers, micrometers.
Measurement of Diameter of bores by internal micrometers and dial bore indicators.
Use of gear teeth vernier calipers for checking the chordal addendum and chordal height of
the spur gear.

Angle and taper measurements by bevel protractor and sine bars.

Thread measurement by 2-wire and 3-wire methods.

Surface roughness measurement by Tally Surf.

Use of mechanical comparator

16
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ME3109PC: KINEMATICS AND DYNAMICS LAB

B.Tech. lll Year | Sem.

L T P
0O 0 2

Prerequisites:

Prerequisites for the graduate-level course are Kinematics, Dynamics, differential equations, motion
simulation, displacement, velocity, acceleration, force, torque, power, Newton's motion laws, vibration,
Gyroscopic Effect, Cams, Bearings.

Course Objectives: The objective of the lab is to understand the kinematics and dynamics of
mechanical elements such as linkages, gears, cams and learn to design such elements to accomplish
desired motions or tasks.

Course Outcomes: Upon successful completion of this lab, students should be able to:

Understand types of motion

Analyze forces and torques of components in linkages

Understand static and dynamic balance

Understand forward and inverse kinematics of open-loop mechanisms

Experiments: (A Minimum of 10 experiments are to be conducted)

1.

©e NG M~ WD
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To determine the state of balance of machines for primary and secondary forces

To determine the frequency of torsional vibration of a given rod

Determine the effect of varying mass on the centre of sleeve in porter and proell governor
Find the motion of the follower if the given profile of the cam

The balance masses statically and dynamically for single rotating mass systems
Determine the critical speed of a given shaft for different n-conditions

For a simple pendulum determine time period and its natural frequency

For a compound pendulum determine time period and its natural frequency

Determine the effect of gyroscope for different motions

. Determine time period, amplitude and frequency of undamped free longitudinal vibration of

single degree spring mass systems.

. Determine the pressure distribution of lubricating oil at various load and speed of a Journal

bearing.

. Determine time period, amplitude and frequency of damped free longitudinal vibration of single

degree spring mass systems

17
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ME3201PC: DESIGN OF MACHINE MEMBERS-II

B.Tech. lll Year Il Sem.
L T P C

3 0 0 3

Note: Design Data Book is permitted. Design of all components should include design for strength and
rigidity apart from engineering performance requirements.

Prerequisites: Study of engineering mechanics, design of machine members-l and theory of
machines.

Course Objectives:
e To gain knowledge about designing the commonly used important machine members such as
bearings, engine parts, springs, belts, gears etc.
e To design the components using the data available in design data books.

Course Outcomes:
e Knowledge about journal bearing design using different empirical relations.
e Estimation of life of rolling element bearings and their selection for given service conditions.
e Acquaintance with design of the components as per the standard, recommended procedures
which is essential in design and development of machinery in industry.

UNIT-I
Sliding contact bearings: Types of Journal bearings - Lubrication - Bearing Modulus - Full and
partial bearings - Clearance ratio - Heat dissipation of bearings, bearing materials - journal bearing
design.

UNIT-II
Rolling contact bearings: Ball and roller bearings - Static load - dynamic load - equivalent radial load
- Design and selection of ball & roller bearings.

UNIT-1II
Engine Parts: Connecting Rod: Thrustin connecting rod - stress due to whipping action on connecting
rod ends -Pistons, Forces acting on piston - Construction, Design and proportions of piston.

UNIT-IV

Mechanical Springs: Stresses and deflections of helical springs - Extension and compression springs
- Design of springs for fatigue loading - natural frequency of helical springs - Energy storage capacity
- Helical torsion springs - Design of co-axial springs, Design of leaf springs.

Belts & Pulleys: Transmission of power by Belt and Rope Drives, Transmission efficiencies, Belts -
Flat and V types - Ropes - pulleys for belt and rope drives.

UNIT -V
Gears: Spur gears& Helical gears- Brief introduction involving important concepts - Design of gears
using AGMA procedure involving Lewis and Buckingham equations. Check for wear.

TEXT BOOKS:

1. Design of Machine Elements / Spotts/ Pearson
2. Machine Design / Pandya & Shah / Charothar

18
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REFERENCE BOOKS:
1. Design of Machine Elements-Il / Kannaiah / New Age
2. Design of Machine Elements / Sharma and Purohit/PHI
3. Design Data Book / P.V. Ramana Murti & M. Vidyasagar/ B.S. Publications
4. Design Data Handbook / S. Md. Jalaludeen/ Anuradha Publishers

19
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ME3202PC: HEAT TRANSFER

B.Tech. lll Year Il Sem.
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Note: Heat Transfer Data Book is permitted.
Prerequisite: Thermodynamics

Course Objectives: To provide knowledge about application of conduction, convection and radiation
heat transfer concepts to different practical applications

Course Outcome: Atthe end of this course, student will be able to
e Understand the basic modes of heat transfer
e Compute one dimensional steady state heat transfer with and without heat generation
e Understand and analyze heat transfer through extended surfaces
e Understand one dimensional transient conduction heat transfer
e Understand concepts of continuity, momentum and energy equations
e Interpret and analyze forced and free convective heat transfer
e Understand the principles of boiling, condensation and radiation heat transfer
e Design of heat exchangers using LMTD and NTU methods

UNIT -1

Introduction: Modes and mechanisms of heat transfer - Basic laws of heat transfer -General
discussion about applications of heat transfer.

Conduction Heat Transfer: Fourier rate equation - General heat conduction equation in Cartesian,
Cylindrical and Spherical coordinates - simplification and forms of the field equation - steady, unsteady,
and periodic heat transfer - Initial and boundary conditions

One Dimensional Steady State Conduction Heat Transfer: Homogeneous slabs, hollow cylinders,
and spheres- Composite systems- overall heat transfer coefficient - Electrical analogy - Critical radius
of insulation

UNIT -1l

One Dimensional Steady State Conduction Heat Transfer: Variable Thermal conductivity - systems
with heat sources or Heat Generation-Extended surface (fins) Heat Transfer - Long Fin, Fin with
insulated tip and Short Fin, Application to error measurement of Temperature

One Dimensional Transient Conduction Heat Transfer: Systems with negligible internal resistance
- Significance of Biot and Fourier Numbers -Infinite bodies- Chart solutions of transient conduction
systems- Concept of Semi-infinite body.

UNIT -1

Convective Heat Transfer: Classification of systems based on causation of flow, condition of flow,
configuration of flow and medium of flow - Dimensional analysis as a tool for experimental investigation
-Buckingham n Theorem and method, application for developing semi - empirical non- dimensional
Correlation for convection heat transfer - Significance of non-dimensional nhumbers - Concepts of
Continuity, Momentum and Energy Equations - Integral Method as approximate method -Application of
Von Karman Integral Momentum Equation for flat plate with different velocity profiles.

Forced convection: External Flows: Concepts about hydrodynamic and thermal boundary layer and
use of empirical correlations for convective heat transfer -Flat plates and Cylinders.

UNIT - IV
Internal Flows: Concepts about Hydrodynamic and Thermal Entry Lengths - Division of internal flow
based on this -Use of empirical relations for Horizontal Pipe Flow and annulus flow.
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Free Convection: Development of Hydrodynamic and thermal boundary layer along a vertical plate -
Use of empirical relations for Vertical plates and pipes.

Heat Exchangers: Classification of heat exchangers - overall heat transfer Coefficient and fouling
factor - Concepts of LMTD and NTU methods - Problems using LMTD and NTU methods.

UNIT - V

Heat Transfer with Phase Change:

Boiling: - Pool boiling - Regimes - Calculations on Nucleate boiling, Critical Heat flux and Film boiling.
Condensation: Film wise and drop wise condensation -Nusselt's Theory of Condensation on a vertical
plate - Film condensation on vertical and horizontal cylinders using empirical correlations.

Radiation Heat Transfer: Emission characteristics and laws of black-body radiation - Irradiation - total
and monochromatic quantities - laws of Planck, Wien, Kirchoff, Lambert, Stefan and Boltzmann- heat
exchange between two black bodies - concepts of shape factor - Emissivity - heat exchange between
grey bodies - radiation shields - electrical analogy for radiation networks.

TEXT BOOKS:
1. Heat and Mass Transfer - Dixit /Mc Graw Hill
2. Heat and Mass Transfer / Altamush Siddiqui/ Cengage

REFERENCE BOOKS:

1. Essential Heat Transfer - Christopher A Long/ Pearson
2. Heat Transfer -Ghoshdastidar / Oxford
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ME3203PC: CAD & CAM
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B.Tech. lll Year Il Sem.

Prerequisites: To learn the importance and use of computer in design and manufacture

Course objectives: To provide an overview of how computers are being used in design, development
of manufacturing plans and manufacture. To understand the need for integration of CAD and CAM

Course Outcomes: Understand geometric transformation techniques in CAD. Develop mathematical
models to represent curves and surfaces. Model engineering components using solid modeling
techniques. Develop programs for CNC to manufacture industrial components. To understand the
application of computers in various aspects of Manufacturing viz., Design, Proper planning,
Manufacturing cost, Layout & Material Handling system.

UNIT -1

Fundamentals of CAD/ CAM, Application of computers for Design and Manufacturing, Benefits of CAD/
CAM - Computer peripherals for CAD/ CAM, Design workstation, Graphic terminal, CAD/ CAM
software- definition of system software and application software, CAD/ CAM database and structure.
Geometric Modeling: Wire frame modeling, wire frame entities, Interpolation and approximation of
curves, Concept of parametric and non-parametric representation of curves, Curve fitting techniques,
definitions of cubic spline, Bezier, and B-spline.

UNIT - 1l

Surface modeling: Algebraic and geometric form, Parametric space of surface, Blending functions,
parametrization of surface patch, Subdividing, Cylindrical surface, Ruled surface, Surface of revolution
Spherical surface, Composite surface, Bezier surface. B-spline surface, Regenerative surface and
pathological conditions.

Solid Modelling: Definition of cell composition and spatial occupancy enumeration, Sweep
representation, Constructive solid geometry, Boundary representations.

UNIT -1

NC Control Production Systems: Numerical control, Elements of NC system, NC part programming:
Methods of NC part programming, manual part programming, Computer assisted part programming,
Post Processor, Computerized part program, SPPL (A Simple Programming Language). CNC, DNC and
Adaptive Control Systems.

UNIT - IV

Group Technology: Part families, Parts classification and coding. Production flow analysis, Machine
cell design.

Computer aided process planning: Difficulties in traditional process planning, Computer aided
process planning: retrieval type and generative type, Machinability data systems.

Computer aided manufacturing resource planning: Material resource planning, inputs to MRP, MRP
output records, Benefits of MRP, Enterprise resource planning, Capacity requirements planning.

UNIT -V

Flexible manufacturing system: F.M.S equipment, FMS layouts, Analysis methods for FMS benefits
of FMS.

Computer aided quality control: Automated inspection- Off-line, On-line, contact, Non-contact;
Coordinate measuring machines, Machine vision.

Computer Integrated Manufacturing: CIM system, Benefits of CIM
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TEXT BOOKS:
1. CAD/CAM Concepts and Applications / Alavala / PHI
2. CAD/CAM Principles and Applications / P. N. Rao / Mc Graw Hill

REFERENCE BOOKS:

1. CAD/CAM/ Groover M.P/ Pearson
2. CAD/CAMICIM/ Radhakrishnan and Subramanian / New Age
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Prerequisites: Mechanics of Solids

Course Objective: The aim of the course is to provide the participants an overview on Finite Element
Method, Material models, and Applications in Civil Engineering. At the end of the course, the participants
are expected to have fair understanding of:

e Basics of Finite Element Analysis.

¢ Available material models for structural materials, soils and interfaces/joints.

e Modeling of engineering systems and Soil-Structure Interaction (SSI).

e Importance of interfaces and joints on the behavior of engineering systems.

e Implementation of material model in finite element method and applications

Course Outcomes: At the end of the course, the student will be able to, Apply finite element method
to solve problems in solid mechanics, fluid mechanics and heat transfer. Formulate and solve problems
in one dimensional structures including trusses, beams and frames. Formulate FE characteristic
equations for two dimensional elements and analyze plain stress, plain strain, axi- symmetric and plate
bending problems. ANSYS, ABAQUS, NASTRAN, etc.

UNIT -1

Introduction to Finite Element Methods: General Procedure - Engineering Applications - Stress and
Equilibrium, Strain - Displacement relations. Stress - strain relations: Finite Elements: 1- Dimensional,
2 - Dimensional, 3-Dimensional & Interpolation Elements

One Dimensional Problems: 1-D Linear and 1-D Quadratic Elements - Finite element modeling,
Coordinates and shape functions. Assembly of Global stiffness matrix and load vector. Finite element
equations, Treatment of boundary conditions, Quadratic shape functions.

UNIT -1

Analysis of Trusses: Derivation of Stiffness Matrix for Plane Truss, Displacement of Stress
Calculations.

Analysis of Beams: Element stiffness matrix for two noded, two degrees of freedom per node beam
element, Load Vector, Deflection.

UNIT -1l

Finite element modeling of two-dimensional stress analysis with constant strain triangles and treatment
of boundary conditions, Estimation of Load Vector, Stresses

Finite element modeling of Axi-symmetric solids subjected to Axi-symmetric loading with triangular
elements. Two dimensional four noded Isoparametric elements and numerical integration.

UNIT - IV
Steady State Heat Transfer Analysis: one dimensional analysis of Slab, fin and two-dimensional
analysis of thin plate.

UNIT -V

Dynamic Analysis: Formulation of finite element model, element - Mass matrices, evaluation of Eigen
values and Eigen vectors for a stepped bar, truss and beam.

Finite element - formulation to 3 D problems in stress analysis, convergence requirements, Mesh
generation. Techniques such as semi-automatic and fully automatic use of software such as ANSYS,
ABAQUS, NASTRAN using Hexahedral and Tetrahedral Elements.
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TEXT BOOKS:
1. Finite Element Methods: Basic Concepts and applications/Alavala/PHI
2. Introduction to Finite Elements in Engineering, Chandrupatla, Ashok and Belegundu /Pearson

REFERENCE BOOKS:
1. AnIntroduction to the Finite Element Method / J. N. Reddy/ Mc Graw Hill
2. Finite Element Analysis / SS Bhavikatti / New Age
3. Finite Element Method/ Dixit/Cengage
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ME3205PC: HEAT TRANSFER LAB

Il Year Il Sem.

Prerequisite: Thermodynamics

Course Objectives: To enable the student to apply conduction, convection and radiation heat

transfer concepts to practical applications

Course Outcome: At the end of the lab sessions, the student will be able to

NRCM
L T P
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Perform steady state conduction experiments to estimate thermal conductivity of different

materials

Perform transient heat conduction experiment

Estimate heat transfer coefficients in forced convection, free convection, condensation and

correlate with theoretical values

Obtain variation of temperature along the length of the pin fin under forced and free

convection

Perform radiation experiments: Determine surface emissivity of a test plate and Stefan-
Boltzmann's constant and compare with theoretical value

Minimum twelve experiments from the following:

© XN A~WNE
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Composite Slab Apparatus - Overall heat transfer co-efficient.

Heat transfer through lagged pipe.

Heat Transfer through a Concentric Sphere
Thermal Conductivity of given metal rod.
Heat transfer in pin-fin

Experiment on Transient Heat Conduction
Heat transfer in forced convection apparatus.
Heat transfer in natural convection

Parallel and counter flow heat exchanger.

. Emissivity apparatus.

. Stefan Boltzman Apparatus.

. Critical Heat flux apparatus.

. Study of heat pipe and its demonstration.

. Film and Drop wise condensation apparatus
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ME3206PC: CAD & CAM LAB

B.Tech. lll Year Il Sem.
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Prerequisites: To give the exposure to usage of software tools for design and manufacturing. To
acquire the skills needed to analyze and simulate engineering systems.

Course Objectives: To be able to understand and handle design problems in a systematic manner.
To be able to apply CAD in real life applications. To be understand the basic principles of different types
of analysis.

Course Outcomes: To understand the analysis of various aspects in of manufacturing design

Note: conduct any TEN exercises from the list given below:

1. Drafting: Development of part drawings for various components in the form of orthographic and
isometric. Representation of dimensioning and tolerances.

2. Part Modeling: Generation of various 3D Models through Protrusion, revolve, sweep. Creation of

various features. Study of parent child relation. Feature based and Boolean based modeling and

Assembly Modeling. Study of various standard Translators. Design of simple components.

Determination of deflection and stresses in 2D and 3D trusses and beams.

Determination of deflections, principal and Von-mises stresses in plane stress, plane strain and

Axi-symmetric components.

Determination of stresses in 3D and shell structures (at least one example in each case)

Estimation of natural frequencies and mode shapes, Harmonic response of 2D beam.

Study state heat transfer analysis of plane and axi-symmetric components.

Development of process sheets for various components based on Tooling and Machines.

Development of manufacturing defects and tool management systems.

10 Study of various post processors used in NC Machines.

11. Development of NC code for free form and sculptured surfaces using CAM software.

12. Machining of simple components on NC lathe and Mill by transferring NC Code / from CAM software.

Hw
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EN3207HS: ADVANCED COMMUNICATION SKILLS LAB

L T P

B.Tech. lll Year Il Sem. 0O 0 2

Introduction:

The introduction of the Advanced Communication Skills Lab is considered essential at 3" year level. At
this stage, the students need to prepare themselves for their careers which may require them to listen
to, read, speak and write in English both for their professional and interpersonal communication in the
globalized context.
The proposed course should be a laboratory course to enable students to use 'good' English and
perform the following:

+ Gathering ideas and information to organize ideas relevantly and coherently.

+ Engaging in debates.

» Participating in group discussions.

* Facing interviews.

» Writing project/research reports/technical reports.

* Making oral presentations.

* Writing formal letters.

» Transferring information from non-verbal to verbal texts and vice-versa.

» Taking partin social and professional communication.

2. Objectives:
This Lab focuses on using multi-media instruction for language development to meet the following
targets:
e Toimprove the students' fluency in English, through a well-developed vocabulary and enable
them to listen to English spoken at normal conversational speed by educated English speakers and
respond appropriately in different socio-cultural and professional contexts.
e Further, they would be required to communicate their ideas relevantly and coherently in writing.

e To prepare all the students for their placements.

3. Syllabus:

The following course content to conduct the activities is prescribed for the Advanced English

Communication Skills (AECS) Lab:

1. Activities on Fundamentals of Interpersonal Communication and Building Vocabulary -
Starting a conversation - responding appropriately and relevantly - using the right body language
- Role Play in different situations & Discourse Skills- using visuals - Synonyms and antonyms, word
roots, one-word substitutes, prefixes and suffixes, study of word origin, business vocabulary,
analogy, idioms and phrases, collocations & usage of vocabulary.

2. Activities on Reading Comprehension -General Vs Local comprehension, reading for facts,
guessing meanings from context, scanning, skimming, inferring meaning, critical reading& effective
googling.

3. Activities on Writing Skills - Structure and presentation of different types of writing — letter
writing/Resume writing/ e-correspondence/Technical report writing/ - planning for writing -
improving one's writing.

4. Activities on Presentation Skills - Oral presentations (individual and group) through JAM
sessions/seminars/PPTs and written presentations through posters/projects/reports/e-
mails/assignments etc.

5. Activities on Group Discussion and Interview Skills - Dynamics of group discussion,
intervention, summarizing, modulation of voice, body language, relevance, fluency and organization
of ideas and rubrics for evaluation- Concept and process, pre-interview planning, opening
strategies, answering strategies, interview through tele-conference & video-conference and Mock
Interviews.
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4. Minimum Requirement:
The Advanced English Communication Skills (AECS) Laboratory shall have the following infrastructural
facilities to accommodate at least 35 students in the lab:

. Spacious room with appropriate acoustics.

. Round Tables with movable chairs

. Audio-visual aids

. LCD Projector

. Public Address system

. P - IV Processor, Hard Disk - 80 GB, RAM-512 MB Minimum, Speed - 2.8 GHZ
. T.V, adigital stereo & Camcorder

. Headphones of High quality

5. Suggested Software:
The software consisting of the prescribed topics elaborated above should be procured and used.
e Oxford Advanced Learner's Compass, 7" Edition
e DELTA's key to the Next Generation TOEFL Test: Advanced Skill Practice.
e Lingua TOEFL CBT Insider, by Dream tech
e TOEFL & GRE (KAPLAN, AARCO & BARRONS, USA, Cracking GRE by CLIFFS)

TEXT BOOKS:
1. Effective Technical Communication by M Asharaf Rizvi. McGraw Hill Education (India) Pvt. Ltd.
2d Edition
2. Academic Writing: A Handbook for International Students by Stephen Bailey, Routledge, 5"
Edition.

REFERENCE BOOKS:

1. Learn Correct English - A Book of Grammar, Usage and Composition by Shiv K. Kumar and
Hemalatha Nagarajan. Pearson 2007

2. Professional Communication by Aruna Koneru, McGraw Hill Education (India) Pvt. Ltd, 2016.

3. Technical Communication by Meenakshi Raman & Sangeeta Sharma, Oxford University Press
2009.

4. Technical Communication by Paul V. Anderson. 2007. Cengage Learning pvt. Ltd. New Delhi.

5. English Vocabulary in Use series, Cambridge University Press 2008.

6. Handbook for Technical Communication by David A. McMurrey & Joanne Buckley. 2012.
Cengage Learning.

7. Communication Skills by Leena Sen, PHI Learning Pvt Ltd., New Delhi, 2009.

8. Job Hunting by Colm Downes, Cambridge University Press 2008.

9. English for Technical Communication for Engineering Students, Aysha Vishwamohan, Tata Mc
Graw-Hill 2009.
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*MC3001: INTELLECTUAL PROPERTY RIGHTS
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B.Tech. lll Year | Sem.
3 0 0 O
UNIT =1
Introduction to Intellectual property: Introduction, types of intellectual property, international

organizations, agencies and treaties, importance of intellectual property rights.

UNIT =1l

Trade Marks: Purpose and function of trademarks, acquisition of trade mark rights, protectable matter,
selecting, and evaluating trade mark, trade mark registration processes.

UNIT =11l
Law of copy rights: Fundamental of copy right law, originality of material, rights of reproduction, rights
to perform the work publicly, copy right ownership issues, copy right registration, notice of copy right,
international copy right law.
Law of patents: Foundation of patent law, patent searching process, ownership rights and transfer

UNIT = IV
Trade Secrets: Trade secrete law, determination of trade secrete status, liability for misappropriations
of trade secrets, protection for submission, trade secrete litigation.
Unfair competition: Misappropriation right of publicity, false advertising.

UNIT -V
New development of intellectual property: new developments in trade mark law; copy right law, patent
law, intellectual property audits.
International overview on intellectual property, international — trade mark law, copy right law,
international patent law, and international development in trade secrets law.

TEXT BOOKS & REFERENCE BOOKS:
1. Intellectual property right, Deborah. E. Bouchoux, Cengage learning.
2. Intellectual property right — Unleashing the knowledge economy, prabuddha ganguli, Tata McGraw
Hill Publishing company Itd.
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*MC3003: ARTIFICIAL INTELLIGENCE

B.Tech. lll Year Il Semester L T PC
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Course Objectives: To train the students to understand different types of Al agents, various Al searchalgorithms,
fundamentals of knowledge representation, building of simple knowledge-based systems and to apply
knowledge representation, reasoning. Study of Markov Models enable the student readyto step into applied Al.
Course Outcomes:

e Able to use search algorithms in Al

® Able to apply learning and reasoning to Al systems

UNIT -1
Introduction: Al problems, Agents and Environments, Structure of Agents, Problem Solving Agents Basic
Search Strategies: Problem Spaces, Uninformed Search (Breadth-First, Depth-First Search, Depth-first with
Iterative Deepening), Heuristic Search (Hill Climbing, Generic Best-First, A*), Constraint Satisfaction
(Backtracking, Local Search)

UNIT -1l
Advanced Search: Constructing Search Trees, Stochastic Search, A* Search Implementation, Minimax Search,
Alpha-Beta Pruning

Basic Knowledge Representation and Reasoning: Propositional Logic, First-Order Logic, Forward Chaining
and Backward Chaining, Introduction to Probabilistic Reasoning, Bayes Theorem

UNIT - 111

Advanced Knowledge Representation and Reasoning: Knowledge Representation Issues, Non-monotonic
Reasoning, Other Knowledge Representation Schemes

Reasoning Under Uncertainty: Basic probability, Acting Under Uncertainty, Bayes’ Rule, Representing
Knowledge in an Uncertain Domain, Bayesian Networks

UNIT - IV
Learning: What Is Learning? Rote Learning, Learning by Taking Advice, Learning in Problem Solving, Learning
from Examples, Winston’s Learning Program, Decision Trees.

UNIT -V
Expert Systems: Representing and Using Domain Knowledge, Shell, Explanation, KnowledgeAcquisition.

TEXT BOOKS:
1. Russell, S. and Norvig, P, Atrtificial Intelligence: A Modern Approach, Third Edition, Prentice-Hall, 2010.
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ME4101PC: REFRIGERATION AND AIR CONDITIONING

BP.-rr:-(;: I\'/s\'{t?[rlhirer:]no.d namics L T P C
guisite: yl i 30 0 3

Course Objective: To apply the principles of Thermodynamics to analyze different types of refrigeration
and air conditioning systems and to understand the functionality of the major components.

Course Outcomes: At the end of the course, the student should be able to Differentiate between
different types of refrigeration systems with respect to application as well as conventional and
unconventional refrigeration systems. Thermodynamically analyse refrigeration and air conditioning
systems and evaluate performance parameters. Apply the principles of Psychometrics to design the air
conditioning loads for the industrial applications.

UNIT =1
Introduction to Refrigeration: - Necessity and applications — Unit of refrigeration and C.O.P. —
Mechanical Refrigeration — Types of Ideal cycle of refrigeration.
Air Refrigeration: Bell Coleman cycle and Brayton Cycle, Open and Dense air systems — Actual air
refrigeration system — Refrigeration needs of Air crafts- Air systems — Application of Air Refrigeration,
Justification — Types of systems — Problems.

UNIT -1
Vapour compression refrigeration — working principle and essential components of the plant — Simple
Vapour compression refrigeration cycle — COP — Representation of cycle on T-S and p-h charts — effect
of sub cooling and super heating — cycle analysis — Actual cycle Influence of various parameters on
system performance — Use of p-h charts — Problems.

UNIT -1
System Components: Compressors — General classification — comparison — Advantages and
Disadvantages. Condensers — classification — Working Principles. Evaporators — classification —
Working Principles. Expansion devices — Types — Working Principles. Refrigerants — Desirable
properties — common refrigerants used — Nomenclature — Ozone Depletion — Global Warming —
Azeotropes and Zeotropes.

UNIT - IV
Vapor Absorption System — Calculation of max COP — description and working of NH3 — water system
— Li — Br system. Principle of operation Three Fluid absorption system, salient features.
Steam Jet Refrigeration System —Working Principle and Basic Components
Principle and operation of (i) Thermoelectric refrigerator (ii) Vortex tube or Hilsch tube.

UNIT =V
Introduction to Air Conditioning: Psychometric Properties & Processes — Sensible and latent heat
loads — Characterization — Need for Ventilation, Consideration of Infiltration — Load concepts of RSHF,
ASHF, ESHF and ADP.

Concept of human comfort and effective temperature —Comfort Air conditioning — Industrial air
conditioning and Requirements — Air conditioning Load Calculations.
Air Conditioning systems - Classification of equipment, cooling, heating humidification and

dehumidification, filters, grills and registers, deodorants, fans and blowers.
Heat Pump — Heat sources — different heat pump circuits — Applications.

TEXT BOOKS:
1. Refrigeration and Air conditioning / CP Arora / Mc Graw Hill
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2. Refrigeration and Air-Conditioning / RC Aora / PHI

REFERENCE BOOKS:
1. Principles of Refrigeration - Dossat / Pearson
2. Basic Refrigeration and Air-Conditioning / Ananthanarayanan / Mc Graw Hill
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