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B.TECH. MECHANICAL ENGINEERING

Il Year Semester I
COURSE STRUCTURE

CODE SUBJECT T P/D C
Industrial Management 4+1* 0 4
CAD/CAM 4+1* 0 4
Metrology and Surface Engineering 4+1* 0 4
Refrigeration and Air Conditioning 4+1* 0 4
Design of Machine Members — II 4+1* 0 4
Thermal Engineering - 1l 4+1* 0 4
Metrology and Machine Tools Lab 0 3 2
Advanced English Communication Skills Lab 0 3 2

TOTAL 30 6 28
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INDUSTRIAL MANAGEMENT
UNIT |

Concepts of Management and Organisation — Functions of Management — Evolution of Management
Thought : Taylor's Scientific Management, Fayol's Principles of Management, Douglas Mc-Gregor’'s Theory
X and Theory Y, Mayo’s Hawthorne Experiments, Hertzberg’s Two Factor Theory of Motivation, Maslow’s
Hierarchy of Human Needs — Systems Approach to Management.

UNIT Il

Designing Organisational Structures : Basic concepts related to Organisation - Departmentation and
Decentralisation, Types of mechanistic and organic structures of organisation (Line organization, Line and
staff organization, functional organization, Committee organization, matrix organization, Virtual Organisation,
Cellular Organisation, team structure, boundaryless organization, inverted pyramid structure, lean and flat
organization structure) and their merits, demerits and suitability.

UNIT I

Plant location, definition, factors affecting the plant location, comparison of rural and urban sites-methods for
selection of plant- Matrix approach. Plant Layout — definition, objectives, types of production, types of plant
layout — various data analyzing forms-travel chart.

UNIT IV

Work study - Definition, objectives, method study - definition, objectives, steps involved- various types of
associated charts-difference between micromotion and memomotion studies. Work measurement- definition,
time study, steps involved-equipment, different methods of performance rating- allowances, standard time
calculation. Work Sampling — definition, steps involved, standard time calculations, differences with time
study.

UNIT V

Materials Management-Objectives, Inventory — functions, types, associated costs, inventory classification
techniques-ABC and VED analysis. Inventory Control Systems-Continuous review system-periodical review
system. Stores Management and Stores Records. Purchase management, duties of purchase of manager,
associated forms.

UNIT VI

Introduction to PERT / CPM : Project management, network modeling-probabilistic model, various types of
activity times estimation-programme evaluation review techniques- Critical Path-probability of completing the
project, deterministic model, critical path method (CPM)-critical path calculation-crashing of simple of
networks.

UNIT VII

Inspection and quality control, types of inspections - Statistical Quality Control-techniques-variables and
attributes-assignable and non assignable causes- variable control charts, and R charts, attributes control
charts, p charts and c charts. Acceptance sampling plan- single sampling and double sampling plans-OC
curves. Introduction to TQM-Quiality Circles, 1ISO 9000 series procedures.

UNIT VIl

Introduction to Human Resource Management, Functions of HRM, Job Evaluation, different types of
evaluation methods. Job description, Merit Rating.- difference with job evaluation, different methods of merit
ratings, wage incentives, different types of wage incentive schemes. Marketing, marketing vs selling,
marketing mix, product life cycle.



TEXT BOOKS:

1. Amrine, Manufacturing Organization and Management, Pearson, 2nd Edition, 2004.
2. Industrial Engineering and Management O.P. Khanna Dhanpat Rai.

REFERENCES :

1. Stoner, Freeman, Gilbert, Management, 6th Ed, Pearson Education, New Delhi, 2005.

2. Panner Selvam, Production and Operations Management, PHI, 2004.

3. Dr. C. Nadha Muni Reddy and Dr. K. Vijaya Kumar Reddy, Reliability Engineering & Quality Engineering,
Galgotia Publications, Pvt., Limited.

. Ralph M Barnes, Motion and Time Studies, John Wiley and Sons, 2004.

. Chase, Jacobs, Aquilano, Operations Management, TMH 10th Edition, 2003.

. L.S.Srinath, PERT / CPM, affiliate East-West Press, New Delhi, 2000.

. Gary Dessler, Human Resource Management, Pearson Education Asia, 2002.

. Phillip Kotler, Marketing Management, Pearson, 2004.

. A.R.Aryasri, Management Science for INTU (B.Tech), Tata McGraw-Hill, 2002.
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(ME 05108) CAD / CAM
UNIT -1
Computers in Industrial Manufacturing, Product cycle, CAD / CAM Hardware, Basic structure, CPU,
Memory types, input devices, display devices, hard copy devices, storage devices.

UNIT —1I

Computer Graphics : Raster scan graphics coordinate system, database structure for graphics modeling,
transformation of geometry, 3D transformations, mathematics of projections, clipping, hidden surface
removal.

UNIT =1l
Geometric modeling : Requirements, geometric models, geometric construction models, curve
representation methods, surface representation methods, modeling facilities desired.

UNIT - IV
Drafting and Modeling systems : Basic geometric commands, layers, display control commands,
editing, dimensioning, solid modeling.

UNIT -V

Numerical control : NC, NC modes, NC elements, NC machine tools, structure of CNC machine tools,
features of Machining center, turning center, CNC Part Programming : fundamentals, manual part
programming methods, Computer Aided Part Programming.

UNIT - VI
Group Tech : Part family, coding and classification, production flow analysis, advantages and limitations,
Computer Aided Processes Planning, Retrieval type and Generative type.

UNIT - VII

Computer Aided Quality Control: Terminology in quality control, the computer in QC, contact inspection
methods, noncontact inspection methods-optical, noncontact inspection methods-nonoptical, computer
aided testing, integration of CAQC with CAD/CAM.

UNIT — VI

Computer integrated manufacturing systems: Types of Manufacturing systems, Machine tools and
related equipment, material handling systems, computer control systems, human labor in the manufacturing
systems, CIMS benefits.

TEXT BOOK :
1. CAD / CAM A Zimmers & P.Groover/PE/PHI
2. CAD / CAM Theory and Practice / Ibrahim Zeid / TMH
REFERENCES :
1. Automation , Production systems & Computer integrated Manufacturing/ Groover/P.E
2. CAD / CAM / CIM / Radhakrishnan and Subramanian / New Age
3 Principles of Computer Aided Design and Manufacturing / Farid Amirouche / Pearson
4 CAD/CAM: Concepts and Applications/Alavala/ PHI
5 Computer Numerical Control Concepts and programming / Warren S Seames / Thomson.
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METROLOGY AND SURFACE ENGINEERING
UNIT -1
Systems of limits and fits: Introduction, normal size, tolerance limits, deviations, allowance, fits and
their types — unilateral and bilateral tolerance system, hole and shaft basis systems — interchangeability
and selective assembly. Indian standard Institution system — British standard system, International
Standard system for plain ad screwed work.

UNIT =1

LINEAR MEASUREMENT : Length standard, line and end standard, slip gauges — calibration of the slip
gauges, Dial indicator, micrometers.

MEASUREMENT OF ANGLES AND TAPERS : Different methods — Bevel protractor — angle slip
gauges — spirit levels — sine bar — Sine plate, rollers and spheres used to determine the tapers.

LIMIT GAUGES : Taylors principle — Design of go and No go gauges, plug ring, snap, gap, taper, profile
and position gauges.

UNIT =1l

OPTICAL MEASURING INSTRUMENTS : Tool maker’'s microscope and its uses — collimators, optical
projector — optical flats and their uses, interferometer.

FLAT SURFACE MEASUREMENT : Measurement of flat surfaces — instruments used — straight edges
— surface plates — optical flat and auto collimator.

UNIT — IV

SURFACE ROUGHNESS MEASUREMENT : Differences between surface roughness and surface
waviness-Numerical assessment of surface finish — CLA,R, R.M.S Values — Rz values, Rz value, Methods
of measurement of surface finish-profilograph. Talysurf, ISI symbols for indication of surface finish.
MEASUREMENT THROUGH COMPARATORS : Comparators — Mechanical, Electrical and Electronic
Comparators, pneumatic comparators and their uses in mass production.

UNIT-V
SCREW THREAD MEASUREMENT : Element of measurement — errors in screw threads — measurement
of effective diameter, angle of thread and thread pitch, profile thread gauges.

UNIT -VI
MACHINE TOOL ALIGNMENT TESTS : Requirements of Machine Tool Alignment Tests, Alignment
tests on lathe, milling, drilling machine tools.. Preparation of acceptance charts.

UNIT- VI

GEAR MEASUREMENT: Gear measuring instruments, Gear tooth profile measurement. Measurement
of diameter, pitch pressure angle and tooth thickness.

Coordinate Measuring Machines: Types of CMM, Role of CMM, and Applications of CMM.

UNIT — VI
SURFACE ENGINEERING : Surface treatment processes and their character tics and applications. (a)
Overlay coatings (b) Diffusion coatings (c) Thermal or mechanical modification of Surfaces

TEXT BOOKS :

1. Engineering Metrology / | C Gupta./ Danpath Rai

2. Engineering Metrology / R.K. Jain / Khanna Publishers

REFERENCES :

1. BIS standards on Limits & Fits, Surface Finish, Machine Tool Alignment etc.

2. Fundamentals of Dimensional Metrology 4e / Connie Dotson / Thomson

3. Handbook of Tribology: Materials, Coating, and Surface Treatments/ Bharat Bhushan and
B.K.Gupta.

4. Surface Engineering with Lasers/ Dehosson J.T.

5. Surface Engineering for corrosion and wear resistance / JR Davis/ Woodhead Publishers.
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REFRIGERATION AND AIR CONDITIONING

UNIT -1

Introduction to Refrigeration : Necessity and applications — Unit of refrigeration and C.O.P. —
Mechanical Refrigeration — Types of Ideal cycles of refrigeration.

Air Refrigeration: Bell Coleman cycle and Brayton Cycle, Open and Dense air systems — Actual air
refrigeration system problems — Refrigeration needs of Air crafts.

UNIT —1I

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 — numerical Problems.

UNIT Il

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 — classification refrigerants used — Nomenclature — Ozone Depletion
— Global Warming .

UNIT IV

Vapor Absorption System — Calculation of max COP — description and working of NH3 — water system and
Li Br —water ( Two shell & Four shell) System. Principle of operation Three Fluid absorption system,
salient features.

UNIT V
Steam Jet Refrigeration System — Working Principle and Basic Components.
Principle and operation of (i) Thermoelectric refrigerator (ii) Vortex tube or Hilsch tube.

UNIT - VI

Introduction to Air Conditioning : Psychometric Properties & Processes — Characterization of
Sensible and latent heat loads — Need for Ventilation, Consideration of Infiltration — Load concepts of
RSHF, GSHF- Problems, Concept of ESHF and ADP.

UNIT VII
Requirements of human comfort and concept of effective temperature- Comfort chart —Comfort Air
conditioning — Requirements of Industrial air conditioning , Air conditioning Load Calculations.

UNIT — VIII

Air Conditioning systems - Classification of equipment, cooling, heating humidification and dehumidification,
filters, grills and registers, fans and blowers.

Heat Pump — Heat sources — different heat pump circuits.

TEXT BOOKS :

1. Refrigeration and Air Conditioning / CP Arora / TMH.

2. A Course in Refrigeration and Air conditioning / SC Arora & Domkundwar / Dhanpatrai
REFERENCES :

1. Refrigeration and Air Conditioning / Manohar Prasad / New Age.

2. Principles of Refrigeration - Dossat / Pearson Education.

3. Refrigeration and Air Conditioning-P.L.Bellaney

4. Basic Refrigeration and Air-Conditioning — Ananthanarayanan / TMH

5. Refrigeration and Air Conditioning — R.S. Khurmi & J.K Gupta — S.Chand — Eurasia Publishing

House (P) Ltd.
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DESIGN OF MACHINE MEMBERS - I

UNIT — |
BEARINGS : Types of Journal bearings — Lubrication — Bearing Modulus — Full and partial bearings —
Clearance ratio — Heat dissipation of bearings, bearing materials — journal bearing design — Ball and roller
bearings — Static loading of ball & roller bearings, Bearing life.

UNIT —1I

ENGINE PARTS : Connecting Rod : Thrust in connecting rod — stress due to whipping action on
connecting rod ends — Cranks and Crank shafts, strength and proportions of over hung and center cranks
— Crank pins, Crank shafts.

UNIT Il
Pistons, Forces acting on piston — Construction Design and proportions of piston., Cylinder, Cylinder
liners,

UNIT - IV
Design of curved beams: introduction, stresses in curved beams, Expression for radius of neutral axis for
rectangular, circular, trapezoidal and T-Section. Design of crane hooks, C —clamps.

UNIT -V

POWER TRANSMISSIONS SYSTEMS, PULLEYS : Transmission of power by Belt and Rope drives

, Transmission efficiencies, Belts — Flat and V types — Ropes - pulleys for belt and rope drives, Materials,
Chain drives

UNIT - VI

SPUR & HELICAL GEAR DRIVES : Spur gears- Helical gears — Load concentration factor — Dynamic
load factor. Surface compressive strength — Bending strength — Design analysis of spur gears — Estimation
of centre distance, module and face width, check for plastic deformation. Check for dynamic and wear
considerations.

UNIT = VII

Design of power screws : Design of screw, Square ACME , Buttress screws, design of nut, compound
screw,

differential screw, ball screw- possible failures.

UNIT — VI
Machine Tool Elements : Design of beds, slide ways, spindles- material selection, design of strength
and rigidity of parts.

TEXT BOOK :
1. Machine Design, V.Bandari Tmh Publishers
2. Machine Design, S MD Jalaludin, Anuradha Publishers
3. Machine Design, Kannaiah/ Scietech.

REFERENCES :

1. Design Data hand Book, S MD Jalaludin, Anuradha Publishers
2. Machine Design / R.N. Norton

3. Data Books : (I) P.S.G. College of Technology (ii) Mahadevan

4. Mech. Engg. Design / JE Shigley

5. Thermal Engineering — R.S. Khurmi & J.S.Gupta / S.Chand Pub.
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THERMAL ENGINEERING - I
UNIT — |
Basic Concepts : Rankine cycle - Schematic layout, Thermodynamic Analysis, Concept of Mean
TempOerature of Heat addition, Methods to improve cycle performance — Regeneration & reheating.
Combustion: fuels and combustion, concepts of heat of reaction, adiabatic flame temperature, stoichiometry,
flue gas analysis

UNIT II

Boilers : Classification — Working principles — with sketches including H.P.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 — artificial draught, induced and forced.

UNIT =1l

Steam Nozzles : Function of nozzle — applications - 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 - IV

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.

UNIT V
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 VI

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.

UNIT - VII

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, Brief concepts about compressors, combustion chambers and turbines of Gas Turbine Plant.

UNIT — VI

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 / R.K. Rajput / Lakshmi Publications

2. Gas Turbines — V.Ganesan /TMH

REFERENCES :

1. Thermodynamics and Heat Engines / R. Yadav / Central Book Depot

2. Gas Turbines and Propulsive Systems — P.Khajuria & S.P.Dubey - /Dhanpatrai

3. Gas Turbines / Cohen, Rogers and Saravana Muttoo / Addison Wesley — Longman
4. Thermal Engineering-R.S Khurmi/JS Gupta/S.Chand.

5. Thermal Engineering-P.L.Bellaney/ khanna publishers.

6. Thermal Engineering-M.L.Marthur & Mehta/Jain bros.
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METROLOGY AND MACHINE TOOLS LAB
Section A:
1. Measurement of lengths, heights, diameters by vernier calipers micrometers etc.
2. Measurement of bores by internal micrometers and dial bore indicators.
3. Use of gear teeth, vernier calipers and checking the chordal addendum and chordal height of spur
gear.
Machine tool “alignment of test on the lathe.
Machine tool alignment test on milling machine.
Tool makers microscope and its application
Angle and taper measurements by Bevel protractor, Sine bars, etc.
Use of spirit level in finding the flatness of surface plate.
Thread measurement by Two wire/ Three wire method or Tool makers microscope.
Surface roughness measurement by Taly Surf.
Surface Wear Resistances Test using Electro Spark Coating Device.
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Section B :

1. Introduction of general purpose machines -Lathe, Drilling machine, Milling machine, Shaper,
Planing machine, slotting machine, Cylindrical Grinder, surface grinder and tool and cutter grinder.
Step turning and taper turning on lathe machine

Thread cutting and knurling on -lathe machine.

Drilling and Tapping

Shaping and Planing

Slotting

Milling

Cylindrical Surface Grinding

Grinding of Tool angles.
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ADVANCED ENGLISH COMMUNICATION SKILLS LAB

1. Introduction

The introduction of the English Language 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 globalised context.

The proposed course should be an integrated theory and lab course to enable students to use ‘good’
English and perform the following:
e Gather ideas and information, to organise ideas relevantly and coherently.
Engage in debates.
Participate in group discussions.
Face interviews.
Write project/research reports/technical reports.
Make oral presentations.
Write formal letters.
Transfer information from non-verbal to verbal texts and vice versa.
e To take part in social and professional communication.
2. Objectives:
This Lab focuses on using computer-aided multimedia instruction for language development to meet the
following targets:

e To improve 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.

3. Syllabus:
The following course content is prescribed for the Advanced Communication Skills Lab:

» Functional English - starting a conversation — responding appropriately and relevantly — using the
right body language — role play in different situations.
» Vocabulary building — synonyms and antonyms, word roots, one-word substitutes, prefixes and
suffixes, study of word origin, analogy, idioms and phrases.
» Group Discussion — dynamics of group discussion , intervention, summarizing, modulation of
voice, body language, relevance, fluency and coherence.
» Interview Skills — concept and process, pre-interview planning, opening strategies, answering
strategies, interview through tele and video-conferencing.
» Resume’ writing — structure and presentation, planning, defining the career objective, projecting
ones strengths and skill-sets, summary, formats and styles, letter-writing.
» Reading comprehension — reading for facts, guessing meanings from context, scanning, skimming,
inferring meaning, critical reading.
» Technical Report writing — Types of formats and styles, subject matter — organization, clarity,
coherence and style, planning, data-collection, tools, analysis.
4. Minimum Requirement:
The English Language Lab shall have two parts:
i) The Computer aided Language Lab for 60 students with 60 systems, one master console,
LAN facility and English language software for self- study by learners.
ii) The Communication Skills Lab with movable chairs and audio-visual aids with a P.A System,
aT. V., adigital stereo —audio & video system and camcorder etc.
System Requirement ( Hardware component):
Computer network with Lan with minimum 60 multimedia systems with the following specifications:
i) P — IV Processor
a) Speed-2.8 GHZ
b) RAM —512 MB Minimum
¢) Hard Disk —80 GB
i) Headphones of High quality
5. Suggested Software:
The software consisting of the prescribed topics elaborated above should be procured and used.
Suggested Software:
e Clarity Pronunciation Power — part I|



Oxford Advanced Learner’'s Compass, 7™ Edition

DELTA'’s key to the Next Generation TOEFL Test: Advanced Skill Practice.
Lingua TOEFL CBT Insider, by Dreamtech

TOEFL & GRE( KAPLAN, AARCO & BARRONS, USA, Cracking GRE by CLIFFS)
The following software from ‘train2success.com’

Preparing for being Interviewed,

Positive Thinking,

Interviewing Skills,

Telephone Skills,

Time Management

Team Building,

Decision making

English in Mind, Herbert Puchta and Jeff Stranks with Meredith Levy, Cambridge
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6. Books Recommended:

1.

2.
3.
4

11.
12.
13.

14.
15.

Effective Technical Communication, M. Ashraf Rizvi, Tata Mc. Graw-Hill Publishing Company
Ltd.

A Course in English communication by Madhavi Apte, Prentice-Hall of India, 2007.
Communication Skills by Leena Sen, Prentice-Hall of India, 2005.

Academic Writing- A Practical guide for students by Stephen Bailey, Rontledge Falmer, London
& New York, 2004.

English Language Communication : A Reader cum Lab Manual Dr A Ramakrishna Rao, Dr G
Natanam & Prof SA Sankaranarayanan, Anuradha Publications, Chennai

Body Language- Your Success Mantra by Dr. Shalini Verma, S. Chand, 2006.

DELTA’'s key to the Next Generation TOEFL Test: Advanced Skill Practice, New Age
International (P) Ltd., Publishers, New Delhi.

Books on TOEFL/GRE/GMAT/CAT by Barron’s/cup

IELTS series with CDs by Cambridge University Press.

Technical Report Writing Today by Daniel G. Riordan & Steven E. Pauley, Biztantra Publishers,
2005.

Basic Communication Skills for Technology by Andra J. Rutherford, 2" Edition, Pearson
Education, 2007.

Communication Skills for Engineers by Sunita Mishra & C. Muralikrishna, Pearson Education,
2007.

Objective English by Edgar Thorpe & Showick Thorpe, 2" edition, Pearson Education, 2007.
Cambridge Preparation for the TOEFL Test by Jolene Gear & Robert Gear, 4™ Edition.
Technical Communication by Meenakshi Raman & Sangeeta Sharma, Oxford University Press.

DISTRIBUTION AND WEIGHTAGE OF MARKS:

Advanced Communication Skills Lab Practicals:

1. The practical examinations for the English Language Laboratory practice shall be conducted as per the
University norms prescribed for the core engineering practical sessions.

2. For the English Language lab sessions, there shall be a continuous evaluation during the year for 25
sessional marks and 50 End Examination marks. Of the 25 marks, 15 marks shall be awarded for day-to-day
work and 10 marks to be awarded by conducting Internal Lab Test(s). The End Examination shall be
conducted by the teacher concerned with the help of another member of the staff of the same department of
the same institution.



