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GRBT- 19 COURSE STRUCTURE
Mechanical Engineering

B. Tech. I Semester

Period Week
S. Course Course Subject Title crioas per yree Credits | Internal | External | Total
NO Code Type
L T P

1 19198101 BSC | Mathematics-I 3 0 0 3 30 70 100
2 19198102 | HSMC | Communicative English I 3 0 0 3 30 70 100
3 19198103 BSC Engineering Chemistry 3 0 0 3 30 70 100
4 | 19199104 | psc | BasicElectrical& 3 0] o 3 30 70 100

Electronics Engineering
5 19198105 MC Professional Ethics & ’ 0 0 0 30*

Human Values - -
6 19198176 ESC Engineering Graphics 1 0 3 2.5 30 70 100
7 | 19198111 | Hsmc | Communicative English 0 0| 3 1.5 50 50 100

Laboratory
8 | 10198112 | Bsc | Engineering Chemistry 0 0| 3 1.5 50 50 100

Laboratory

Basic Electrical &
9 19199113 ESC Electronics Engineering 0 0 3 1.5 50 50 100

Lab

Total 15 0 12 19 300 500 800
BSC=17.5 | ESC=7 HSMC=4.5 MC=0

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA
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B. Tech. II Semester

Period Week
. Course Subject Title erioas per wvee Credits | Internal | External | Total
NO Code
L T P
1 19198201 BSC Mathematics-II 3 0 0 3 30 70 100
2 | 19198202 | msmc | Communicative 3 0| o 3 30 70 100
English 1I
Engineering Physics
3 19198203 BSC . .. 3 0 0 3 30 70 100
and its Applications
4 | 19199204 | psc | Problem Solving & 2 1] 0 3 30 70 100
Programming in C
5 19198205 MC Environmental Studies 2 0 0 0 30%* _ _
6 | 19198206 | Esc | Eneineering 2 1] 0 3 30 70 100
Mechanics
Communicative
7 19198211 HSMC English Laboratory -II 0 0 3 1.5 50 50 100
8§ | 19198212 | Bsc | Emeineering Physics 0 0| 3 1.5 50 50 100
Laboratory
Problem Solving &
9 19199213 ESC Programming 0 0 3 1.5 50 50 100
Laboratory using C
10 | 19198214 | Esc | Basic Engineering o | 0| 3 15 50 50 100
Workshop
Total 15 2 12 21 350 550 900
BCS=7.5 | ESC=9 HSMC=4.5 MC=0

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA
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DEPARTMENT OF MECHANICAL ENGINEERING
4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20)

B. Tech. III Semester

« GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY

Period Week
S. Course Subject Title erocS per nee Credits | Internal | External | Total
NO Code L T P
1 19139301 BSC Mathematics-III 3 0 0 3 30 70 100
2 | 19130302 | Esc | Metallurgy &Materials 310 o 3 30 70 100
Science
3 19130303 PCC Mechanics of Solids 2 1 0 3 30 70 100
4 19130304 PCC | Kinematics of Machinery 2 1 0 3 30 70 100
5 19130305 PCC | Thermodynamics 2 1 0 3 30 70 100
Fluid Mechanics &
6 19130306 PCC Hydraulic Machinery 3 0 0 3 30 70 100
7 | 19130387 | wmc | Design Thinking & > o] o 0 30%
Product Innovation - -
8§ | 19130311 | pcc | Mechanics of Solids & 0| o 3 1.5 50 50 100
Metallurgy lab
Fluid Mechanics &
9 19130312 PCC Hydraulic Machinery Lab 0 0 3 1.5 50 50 100
Total | 17 3 6 21 280 520 800
BCS=3 | ESC=3 PCC=15

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA
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B. Tech. IV Semester

Period Week
S. Course Subject Title CTIOCS per 1ree Credits | Internal | External | Total
No Code L T P
Numerical Methods and
1 19139401 | BSC Probability & Statistics 3 0 0 3 30 70 100
2 19130402 | PCC | Dynamics of Machinery 3 0 0 3 30 70 100
3 19130403 | PCC | Thermal Engineering -1 3 0 0 3 30 70 100
4 19130404 | PCC | Production Technology 3 0 0 3 30 70 100
Open Elective-1
191314654 Environmental Pollution &
Control
191324654 Utilization of Electrical
Energy
5 | 19134465a | ogpc | Internet of Things 3 0 0 3 30 70 100
19135465a Operating Systems
191364654 Elements of Mining
Technology
191374654 Ba81.c Au.tomoblle
Engineering
6 | 19130411 | pcc | Computer Aided Machine 1 0 3 25 50 50 100
Drawing Practice
7 19130412 | PCC | Thermal Engineering Lab. 0 0 3 1.5 50 50 100
8 19130413 | PCC | Production Technology Lab 0 0 3 1.5 50 50 100
9 | 19130421 | pRr | Community Service 0 0 1 0.5 100 100
Oriented Project -
Total 16 0 10 21 380 520 900
Bcs=3 | B5€C PCC = 145 OFL= PR

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA
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DEPARTMENT OF MECHANICAL ENGINEERING
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B. Tech. V Semester

Periods per Week
S- Course Subject Title P Credits | Internal | External | Total
No Code L T P
| 19130501 PCC | Design of Machine Members 2 1 0 3 30 70 100
2 19130502 PCC | Thermal Engineering -11 2 1 0 3 30 70 100
3 | 19130503 | pcc | Metal Cutting & Machine 3 0 0 3 30 70 100
Tools
Department Elective-1
19130564A g lj“ue?ls Corntbulstlon and
4 PEC | TISSION CONO 3 0 0 3 30 70 100
19130564B B. Tribology
19130564C C. Industrial Robotics
19130564D D. Advanced Materials
Open Elective-2
19131565a Solid Waste Management
19132565a Energy management
5 19134565a OEC Digital It}qage Proc.essmg 3 0 0 3 30 70 100
19135565a Information Security
191365654 Dlggster Management in
Mining
19137565a Hybrid and Electric Vehicles
6 19193511 PCC | Theory of Machines Lab. 0 0 3 1.5 50 50 100
19193512 PCC | Machine Tools Lab. 0 0 3 1.5 50 50 100
19139513 | HSMC | Soft Skills 0 0 1.5 50 50 100
o | 19130521 | pr | Mini Project-1/Study 0 0 0 15 100 100
Project/Internship -
Total 14 1 9 21 400 500 900
pECc=3 | "BVE | pcc-12 OEC=3 | PR=15

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA
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B. Tech. VI Semester

Period Week
- Course Subject Title eriods per Yvee Credits | Internal | External | Total
No Code L T P
1 19130601 PCC | Design of Transmission Elements 2 1 0 3 30 70 100
2 19130602 PCC Industrial Engineering & Management 3 0 0 3 30 70 100
3 19130603 PCC Heat Transfer 2 1 0 3 30 70 100
4 19130604 PCC | Metrology and Instrumentation 3 0 0 3 30 70 100
Department Elective-2
19130665A A. Refrlgérat.lon and Air
Conditioning
5 19130665B PEC |B. Mechatronics 3 0 0 3 30 70 100
19130665C C. Advanced Foundry and Welding
Technology
19130665D D. Non Destructive Evaluation
Open Elective 3
a. Global Environment
19131666a Problems & Policies
19132666a b. Renewable Energy
Resources
6 19134666a OEC ¢. Data Communication 3 0 0 3 30 70 100
19135666 d. Humgn Computer
Interaction
191366664 e. Remote sensing & GIS in
Mining
19137666 f. Modern Vehicle
Technology
7 19139687 MC Constitution of India 2 0 0 0 30* - -
8 19130611 PCC Heat Transfer Lab 0 0 3 1.5 50 50 100
9 19130612 PCC | Metrology and Instrumentation Lab 0 0 3 1.5 50 50 100
Total 18 2 6 21 280 520 800
pEC=3 | HSMC PCC=15 OEC | pr=0

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA
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B. Tech. VII Semester

Periods per Week
S- Course Subject Title P Credits | Internal | External | Total
No Code
L T P
19130701 PCC | Finite Element Methods 3 0 0 30 70 100
2 19130702 PCC | CAD/CAM 3 0 0 30 70 100
Department Elective-3
19130763A A. Power Plant Engineering
3 19130763B PEC B. Mechamgal Vlbr?tlon's 3 0 0 3 30 70 100
19130763C C. Automobile Engineering
19130763D D. Advanced Machining
Processes
Department Elective-4
19130764A A. Gas Dypamlcs & Jet
Propulsions
B. Micro Electro
4 | 19130764B | ppc | \echanical System 3 0 0 3 30 70 100
C. Design for
19130764C Manufacturing
D. Automation in
19130764D Manufacturing
Open Elective-4
191397654 a. Managerial Economics
and Financial Analysis
b. Entrepreneurship
191397650 Qualities for Engineers
19139765c¢ c. Principles of Management
19139765d (fl F};naqmal Management
5 OEC |~ —NSllicers 3 0 0 3 30 70 100
19139765¢ e. Operations management
19139765f f. Digital Marketing
g. Total Quality
19139765g Management
19139765h h. Orgamzatlonal
Behaviour
19139765i 1. Human Resource
Management
6 19139786 MC Intellectual Property Rights ) 0 0 0 30%
and Patents - -
7 19130711 PCC | CAD/CAM Lab 0 0 3 1.5 100 100
8 19130721 PR Mini Project - 2/Internship 0 0 0 2 100 100
9 19130731 PR Fabrication Project 0 0 5 2.5 50 50 100
Total 17 0 8 21 430 400 800
PEC=6 MC=0 | PCC=17.5 OEC =3 | PR=4.5

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA
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B. Tech. VIII Semester

S. . Periods per Week
Course Code Subject Title Credits | Internal | External | Total
No L T P
1 19139801 HSMC | Operations Research 3 0 0 3 30 70 100
Department Elective-5
19130862A A. Compu‘Fational Fluid
Dynamics
2 19130862B PEC | B. Nano Technology 3 0 0 3 30 70 100
19130862C C. Additive Manufacturing
19130862D D. Production Planning
and Control
3 19130841 PR Project 0 0 18 9 80 120 200
Total 6 0 18 15 140 260 400
PEC =3 PR=9 HSMC =3
NOTE:- L - LECTURE T- THEORY P - PRACTICAL C - CREDITS

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA




‘E i,

w: GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY

An Autonomous | istituti
INBA Lot o

o,

((AuTONOMOUS)

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada

DEPARTMENT OF MECHANICAL ENGINEERING
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COURSE COMPONENT DISTRIBUTION

Sl .. Categ | GRBT | APSCH | AICTE
No. Category Category Description ory 19 E credits
1 Basic Sciences Basic Science courses BS 21 24 25

Mandatory Courses[Environmental
) Mandatory Sciences, Induction training, Indian MC 0 0 0
Courses Constitution,Essence of Indian Traditional
Knowledge](non-credit)
Eneineerin Engineering Science courses including
3 &l & workshop, drawing, basics of electrical/ ES 19 24 24
Sciences .
mechanical/ computer etc
4 Protgzsrleonal Professional core courses PC 64 51.5 48
5 Professional Professional Elective courses relevant to PE 15 15 18
Electives chosen specialization/branch
6 Open Electives Opeq subjects — Electl\(es from other OF 12 15 18
technical and /or emerging subjects
Humanities & . . .
7 Social . Humanltles and Social Sciences HS 135 13 12
. including Management courses
Sciences
] Projects Project wprk, seminar and internship in PR 155 13 15
industry or elsewhere
9 Lab Courses Practical Lab based Courses LC 0 4.5
Tot
al =—=> 160 160 160

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA
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forms and natyre of the Quadrati
diagonalisation ang orthogona

Lagrange multipliers,

Evaluation of double integrals (cartes;

 variables, change of or

DEPARTMENT OF MECHANICAL ENGINEERING
4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20)

=

Goda;ari Institute of Engineering &
echnology (Autonomous)

[ B.Tech. | Sem
(1 Semester)

MATHEMATICS -1
(COMMON 10 ALL BRANCHES)

THEMA
Total contact hours - 48

Crequisite(s):
Tequisite(s); Types of Matrices, Limits, continuity

and ability to handle reg world
Course Outcomes:

tic forms, reduction of Quadrati
ltransfonnation.

¢ form to canonical form by

Unit IT: Mean Value Theorems

Unit IV: Multiple Integrals

an and polar Coordinates) anqg

. e triple inte
On, areas encloseq by plane cury, jihs

€s.
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Unit v: Special Functiong
Beta ang Gamma functions
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%eg;?tjon Godavari Institute of Engineering &
=19 Technology (Autonomous
gy ( ) I B.Tech. | Sem
ICOMMUNICATIVE ENGLISH —I (1 somaxtar)
(common for all the branches)
Teaching | Total contact hours - 54 L (T [P |C
Prerequisite(s): Learner should be equipped with basic language and| 3 |- = 3
communication skills like Reading, Writing, Listening and Speaking.
Course Objectives: This course aims
¢ To focus on appropriate reading strategies for comprehension of various academic texts and
authentic materials
e To impart e.ﬁ"ectivc strategies for good writing , summarize information and practice writing
essays
* To provide the knowledge of grammatical structures, vocabulary and encourage their
appropriate use in speech and writing
Course Outcomes:
ompletion of the course, the students will be able to
| students will be able to develop effective reading strategies
| will be able to demonstrate writing skills that are required for professional
| development and use graphic elements for communication \
will be able to apply grammatical skills and vocabulary effectively in speech and
| writing
Syllabus:
_UNIT-I
READING: Detalled Text: Exploration- “A Proposal to Girdle the Earth (Excerpt)” by Nellie Bly,
from English All Round: Communication Skills for Under Graduate Learners-1 by ORIENT BLACK
SWAN.
¢ Non-Detailed Text: ‘An Idecal Family' by Katherine Mansfield from 'Panorama: A Course on
: Reading."-OXFORD
GRAMMAR: Concept of word Formation, Verbs, adjectives, adverbs, Word order in sentences
)
VOCABULARY: Content words and function words; Word forms
) WRITING SKILLS: Paragraph writing-Beginnings and endings of paragraphs - introducing a topic,
{ providing a transition to the next paragraph. 2
| UNIT-II
2
READING: Detailed Text: On Campus - An excerpt from “The District “School as' It Was by One
.‘ Who Went to It” by Warren Burton from English All Round: Communication Skills for Under
) Graduate Leamers-\ | by ORIENT BLACK SWAN T

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA
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Y Luigi Pirandello from P :
G PRI anorama: A Course on Reading " .QxF ORD

resources)From English All Roung: - The Future of Work? (Adopted from web
2 ¢ Communication Skils for Under Gra
URIENT BLACK SWAN duate Learners-1 by

GRAMMAR: Tense and aspect; direct and ind;
VOCABULARY: Prefixes and suffixes
WRITING SKILLS: Summarizing
redundancies and repetitions
UnitIv

READING: Detailed Text: Fabric of Change-
Peter J. Bowler from English All Round: C
ORIENT BLACK SWAN

GRAMMAR: Correction of sentences-scauencing jumblod sontence

- identifying main idea/s and rephrasing what is read; avoiding

H. G. Wells and the Uncertainties of Progress by
ommunication Skills for Under Graduate Leamners-1by

VOCABULARY: use of antonyms and homophones

based on information provided in figures/charts/graph
Ctying

Unit-V

READING: Detailed Text: Tools for Life -Leaves from the Mental Portfolio of a Eurasian by Sui Sin
Far From English All Round: Communication Skills for Under Gradu

s/tables -Sensible writing, Defining and

ate Leamers-1 by ORIENT

BLACK SWAN
GRAMMAR: Reading comprehension- framing right answers and editing the given text
' VOCABULARY: Idioms and Phrases
| W:ITING SKILLS: Writing structured essays on specific topics using suitable claims and
) Text Books
Detailed T . : ication
’ : ed Textbook: ENGLISH ALL ROUND: Communication Skills for Under Graduate Learners-1
Published by Orient Black swan Pyt Ltd v

Nou-deiaiicd Texibook: PANORAMA: A COURSE ON ‘READING; Published by Oxford Universi R T
y 1
) Press India

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA
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REFERENCE BOOKS:

® Chase, Becky Tarver. Pathways: Listening, Speaking and Critical Thinking. Heinley
ELT; 2nd Edition, 2018,

InfoTech English by Maruthi Publications

WEB REFERENCES:
' All Skills (LSRW)
) https://www.englishclub.com/
; :/iwww.world-english. o

//learnenglish britishcouncil.or

)
)
) CO-PO Mapping:
) (1: Slight [Low]; 2: Moderate [Medium]; 3: Substantial IHighl,  '“': Mg Coirelaiivn Y]
)
y
)
y
)
’ i LS ~
y
b J
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t\.
Regulation Godavari Institute of Engineering & Technology

—GRBT-19 | (Autonomous) I B.Tech. I Sem
Course Code ENGINEERING CHEMISTRY (1 semester)
19198103 (COMMON 10 MECH, AME, CIVIE & MINING)
Teaching Total contact hours—65 L|T|pe|cC]|
f rérequisite(s): Knowledge of theoretical and experimental from,
mer_medlate level, Application of Chemistry theory and calculations| 3 - - 3
required course. 1
Course Objective:
0 acquaint the students with soft and hard water types and softening methods, introduction
of the

basic concepts of electroch

emical cells and photovoltaic cells and to familiarize the
Students with engineering material

s, their properties and applications.

Course Outcomes:

B N VR T
% Completion of the course, the students will be able to-
Co1 |

Distinguish between temporary and permanent hardness of water

CO2 | The concept applications of solar energy
CO3 ' | Identify different organic coatings

CO4 | Understand the setting and hardening of cement
COS | Analyze the importance of nano materials

Syllabus:
UNIT I

WATER TECHNOLOGY A

Introduction —Hard and Soft water, Estimation of hardness by EDTA Method - Boiler
troubles - scale and sludge-priming and foaming, Boiler Corrosion,  specifications for
drinking water, Bureau of Indian Standards (BIS) and World health organization (WHO)

standards, Industrial water treatment — zeolite and ion-exchange processes- desalination of
brackish water, reverse osmosis (RO) and electro dialysis.

UNIT-1I

ENERGY SOURCES AND APPLICATIONS
Electrode potential, determination of single electrode potential

cell — lithium batteries (Lithium-MnO,) - fye] cell, hydrogen-oxygen fuel cell,  Solar

UNIT - I

CORROSION ENGINEERING
' Corrosion: Definition — theories of corrosion, chemical and electro chemical corrosion —
pitting corrosion, differential aeration cormosion, passivity, galyanic series, factors affecting
corrosion. SIRECEI YL e Nk, Rl

j - - INDIA
Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. - A.P.- IN
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Corrosion controllin

: _ g methods: Sacrificial and Impressed current cathodic protection,
Metallic coatings, ano '

iy 10dic coatings, cathodic coating, galvanizing and tinning, Electroplating —
gam_c surface coatings, paints (constituents and their functions).

UNIT - 1v

ENGINEERING MATERIALS AND POLYMERS
Celpent: Portland cement, constituents, Manufacture of Portland Cement, chemistry of
;ettlng and hardening of cement (hydration, hydrolysis, equations).

olymers:. Introductxon,Types of polymerization ,mechanism of addition polymerisation,
compounding and fabrication of plastics, differences between thermoplastic and thermo

setting resins, Preparation, properties and uses of Bakelite, PVC and polyetylene.

UNIT -V

NANO MATERIALS
Nano Materials: Introdpction to Nano materials, chemical synthesis of nanomaterials: Sol-
gel method, Reverse micellar method, Characterization of nanoparticles by SEM method

andTEM (includes bgsic principle of TEM), Applications of nanomaterials. Definition
.classification ,properties and failures of Refractories.

Text Books:

1. P.C.Jainand M.J gin, Engineering Chemistry, 15/ Dhanapat Rai & Sons, (2014).
2. B.K. Sharma, Engineering Chemistry, Krishna Prakasham, (2014).

References:

1. (S;ggl Chawla, A Textbook of Engineering Chemistry, Dhanapath Rai and sons
3) ’

2. B.S Murthy and P. Shankar, A Text Book of NanoScience and NanoTechnology
University Press (2013), ’

3. S.S. Dara, A Textbook of Engineering Chemistry, S.Chand & Co, (2010)
4. V.Raghavan, A Material Science and Engineering, Prentice-Hall India Ltd, (2004).
5

. N. Krishna Murthy and Anuradha, A text book of Engineering Chemi
Publications (2014). gineering stry, Murthy

Weblink:

1. www.btechguru.com/courses--nptel--chemistry-and-biochemistry-video-lecture--
cbc.html

2. www.chem.tufts.edu
CO-PO Mapping:
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Regulation |Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous)
o BASIC ELECTRICAL AND ELECTRONICS I B.Tech
ourse Code .
ENGINEERING (Common for CIVIL, ECE,
MECH, CSE,AME, MINING)
Teaching Totalcontacthours-45 LiT}|P|C
Prerequisite(s): Basircs of Physics 3|0 0 3

Course Obj ective:

1. To learn the basic principles of electrical law’s and analysis of networks.

2. To understand the principle of operation and construction details of DC machines.

3. Tolearn the principle of operation and constructional details of transformers,
alternator and induction motors.

4. To study the operation of PN junction diode, half wave, full Wave rectifiers and OP-
AMPS

5. To study operation of PNP and NPN transistors and various amplifiers.
Course Qutcomes:

On Completion of the course, the students will be able to-
CO1: | Analyze the various electrical networks

COZ: | Understand the operation of DC machines,3-point starter and conduct the
Swinburne’s Test.

C0O3: | Analyze the performance of transformer, operation of 3-phase alternator and 3-phase
induction motors.

C04: | Analyze the operation of half Wave, full waye rectifiers, op-amps.
COS: | Explain the single stage CE amplifierand concept of feedback amplifier.

Syllabus:
UNIT -I Electrical Circuits

Basic definitions, Types of network elements, Ohm's Law, Kirchhoff's Laws, inductive networks,
capacitive networks, series, parallel circuits, star-delta and delta-star transformations.

UNIT -II DC Machines —

Principle of operation of DC generator- emf equation, types, DC motor types, torque equation,
applications, three point starter, Swinburne’s Test, speed control methods.

UNIT -III AC Machines
Principle of operation of single phase transformers, e
Principle of operatien of alternators, Principle of operati
characteristics, efficiency.

m.f. equation, efficiency and regulation.
on of 3-Phase induction motor- slip-torque

/

j — - IA
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UNIT -1V Rectifiers & Linear Integrated Circuits
PN junction diodes, diode applications - Half wave and bridge rectifiers. Characteristics of
operation amplifiers (OP-AMP) - application of OP-AMPS (inverting, non-inverting, integrator and

differentiator).
UNIT -V Transistors

PNP and NPN junction transistor, transistor as an amplifier, single stage CE amplifier, frequeney——
response of CE amplifier, concepts of feedback amplifier.

Text books:
1. Electronic Devices and Circuits, R.L. Boylestad and Louis Nashelsky, 9th edition, PEI/PHI
2006.

2. Electrical Technology by Surinder Pal Bali, Pearson Publications. .
3. Electrical Circuit Theory and Technology by John Bird, Routledge Taylor &Francis Group

Reference Books: ‘

g 1. Basic Electrical Engineering by M.S.Naidu and S.Kalnakshiah, TMH Publications

- Fundamentals of Electrical Engineering by Rajendra Prasad, PHI Publications, 2th edition

2
; 3. Basic Electrical Engineering by Nagsatlcar, Sukhija, Oxford Publications,2nd edition
. 4. Industrial Electronics by GK. Mittal, PHI

) Web Links:

) h 1. www.electrical4u.com
2. www.nptel.com

CO-PO Mapping:

( 1:Slight [Low]; 2: Moderate[Medium]; 3:Substantial[High], '-':No Correlation)
)
PO2i1 | PO3IA1IPO4 POl PO B R O R OB R O S P 0 L O e OGP
) 3 2 1 3 = z 2 - 1 - 1
3 - - 3 % - 2 3 - - 1
) 3 |- - 3 - 2 3 - . 1
1 2 = 3 = - 2 2 - - 1
4 1 - . 8 = lw - 1 - 1
’
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’

y \_
Reaulation ~ ) - )
) Godavari Institute of Fngincering & Technology

1 B.Teceh.
GRBT-19 (Autonomous)

“ourse Code
AN PROFESSIONAL ETIHICS AND

IHUMAN VALUES

S B . T o T ) 8
T'eaching Fotal contact hours - 48 L l : &

Prerequisite(s): Basic Knowledge on Human Values, moral valuesand | 3 | 0 0
cthics,

Course Objectives:

The objectives of this course on Professional Ethics and Human Values' are:

(1) to understand the moral values that ought to guide the Engineering profession,
(2) to resolve the moral issues in the profession, and

(3) 10 justify the moral judgment concerning the profession.

Course outcomes:

On Completion of the course, the students will be able

 COI: | Create awareness on professional ethics and Human values

CO2: | Create awareness on engineering ethics providing basic knowledge about engineering
ethics , Variety of moral dilemmas Professional ideas and virtues

CO3: | Provide basic familiarity about engineers as responsible experimenters, Research

etics, codes of ethics, Industrial standards

CO4: | Inculcate knowledge and exposure on safety and risk, risk benefit analysis and

have an idea about collective bargaining, confidentiality, professional, employee,
intelluctual property rights

COS: | Have an adequate knowledge about MNC's Business environment, computer ethics
smoral leadership Sample code of conduct, cyber crime

UNIT I: Human values

Morals, Values and Ethics - Integrity — Work Ethics - Sery
Respect for others — Living Peacefully - Caring - Sharing - Honesty -Courage - Value time —
Co-operation - Commitment - Empathy - Self-confidence — Spirilualit)u Character.

ice Learning - Civic Virtue -

UNIT I1: Engineering ethics:

The History of Ethics-Purposes for Engineering Elhics~Engineering PiRics-Consensus ana
Con.troversy ~Professional and Professionalism ~Professiona| Roles 10 be played by an
Engineer—Se)r Interest, Customs and Religion-Uses of Ethical - Theories-Professional

E”‘iCS'T)’P s of Inquiry - Engineering and Ethics-Kohlblyore 1 o S
Heing's Diigemma, = b } \ *18"s Theory — Gilligan“s Argument -

2

j - - INDIA
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Av == v \ L o—— N N —

UNIT HI: Engineering as social experimentation:
Comparison with Standard Experiments
Information - Leaming from the Past -
Accountability - Role of Codes

= Knowledge gained - Conscientiousness  Relevant
Ingineers as Managers, Consultants, and Leaders
= Cades and 1aperi ature of ineeri
& B i 2] ntal Nature of Engineering.
Glohalization- Cross-¢ sues-Fnvi - -
hlxsn-umcmmclall' ((Jm.s; 'LlllllH'C lss'ucs-l-_lmr()nmcnml Fthics-Computer J.thics-computers as the
o nethical behaviour-computers as the objeet of Unethical Acts-autonomous
o | |P-~1 ()‘IhpL.IICl codes of Lthics-Weapons Development-lithics and Rescarch-Analysing
-thical Prablems in Research-Intellectual Property Rights,
\ 1 et X .
UNIT IV: Engincers’ responsibility for safety and risk:
Safety and Risk, Conceept of Safety - 1 ypes of Risks - Voluntary v/s Involuntary Risk- Short
oy U N - = . T . oy -
term v/s Lol_\g term Consequences - Lxpected Probability - Reversible Effects- T hreshold
Levels for Risk- Delayed v/s Tmmediate Risk - Safety and the ngincer - Designing for Safety
- Risk - Benefit Analysis-Accidents

UNIT V: Enginecr’s responsibilities and rights:

Collegiality - Techniques for Achieving Collegiality ~Two Senses of Loyalty-obligations of
Loyalty — misguided — Loyalty - professionalism and Loyalty- Profcssional Rights —
Professional Responsibilities — confidential and proprietary information-Conflict of Interest-
solving conflict problems — Self Interest , Customs and Religion- Ethical egoism-Collective
bargaining Confidentiality Acceptance of Bribes/Gifts-when is a Gift and a Bribe-cxamples of
Gifts v/s Bribes-problem solving-interests in other companies-Occupational in other
companies- Occupational - price fixing-endangering lives- Whistle Blowing-tvpes of whistle
blowing-when should it be attempted-preventing whistle blowing.

TEXT BOOKS

1. “Engineering Ethics includes Human Values” by M.Govindarajan, S.Natarajan
and V.S.SenthilKumar-PHI Learning Pvt. Ltd-2009
2. “Professional Ethics and Morals” by Prof.A.R.Aryasri, Dharanikota Suyodhana -

Maruthi -Publications
3. “Professional Ethics and Human Values” by A.Alavudeen, R.Kalil Rahman

and M.Jayakumaran- Laxmi Publications

Reference:

1. “Ethics in Engineering” by Mike W. Martin and Roland Schinzinger —
Tata McGraw-Hill -2003. . | B e ,
2. “Engineeririg Ethics” by Harris, Pritchard and Rabins, CENGAGE Learning, ’
India Edition, 2009. , )
3. “Professional Ethics and Human Values” l:y !’rof.D.R.Knan-
“ 4. “Indian Culturés Values and Professions! Ethics” by PSR Murtly-BS Publication a

w
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Regulation Godavari Institute of Engineering & Technology

GRBT-19 (Autonomous) I B.Tech. I Sem
(1 semester)

Cod
s Engineering Graphics

Teaching Total contact hours - 40 L i P C

Prerequisite(s):  Aptitude to Learn and Basic Geometry

Course Objectives:

e To highlight the significance of universal language of engineers.

e To impart basic knowledge and skills required to prepare engineering drawings.

e To impart knowledge and skills required to draw projections of solids in different contexts.
e  To visualize and represent the pictorial views with proper dimensioning and scaling. Course

Course Outcomes:

On Completion of the course, the students will be able to-

CO1: | Apply principles of drawing to represent dimensions of an obJect
CO2: | Outline the polygons and engineering curves.

CO3: | Illustrate projections of points, lines, planes and solids.

CO4: | Illustrate the 3D views through isometric views.

COS5: | Create the isometric views and orthographic views

Syllabus:

UNIT-I
POLYGONS: Constructing regular polygons by general methods, inscribing and describing polygons on circles.
CURVES: Parabola, Ellipse and Hyperbola by general methods, cycloids, involutes.

UNIT-IT

ORTHOGRAPHIC PROJECTIONS: Horizontal plane, vertical plane, profile plane, importance of reference lines,
projections of points in various quadrants, projections of lines, lines parallel either to one of the reference planes (HP,VP
or PP)

PROJECTIONS OF STRAIGHT LINES: Inclined to both the planes, determination of true lengths, angle of inclination
and traces- HT, VT.

UNIT-HI
PROJECTIONS OF PLANES: Regular planes perpendicular/parallel to one plane and inclined to the other reference
plane; inclined to both the reference planes. <"
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UNIT-1V
PROJECTIONS OF SOLIDS: Prisms, Pyramids, Cones and Cylinders with the axis inclined to one of the planes..

i |

UNIT-V
ISOMETRIC VIEWS: Conversion of isometric views to orthographic views; Conversion of orthographic views to

isometric views.
COMPUTER AIDED DESIGN: Drawing practice using Auto CAD, Creating 2D&3D drawings of objects using Auto

CAD
Note: In the End Examination there will be no question from CAD.

Text Books:
1. Engineering Drawing by N.D. Butt, Chariot Publications.
2. Engineering Drawing by Agarwal&Agarwal, Tata McGraw Hill Publishers.

Reference Books:

1. Engineering Drawing by K.L.Narayana& P. Kannaiah, Scitech Publishers.
2. Engineering Graphics for Degree by K.C. John, PHI Publishers.

3. Engineering Graphics by PI Varghese, McGrawHill Publishers.

4. Engineering Drawing + AutoCad — K.Venugopal, V. Prabhu Raja, New Age

CO-PO Mapping:

( 1: Slight [Low]; 2: Moderate[Medium]; 3: Substantial[High], '-': No Correlation)
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egulation davari Institute of Engineering

\ RBT-19 echnol

| ' nology (Autonomous) B Mort T
’ 5 3 -10800 I ¥ am

COMMUNICATIVE ENGLISH LAB- I k PSS
)
»’ Total contact hours — 48 L
\ l."_l-_ .c':')'.'_'site(.s) ljw:-::c;: sha:*.:d be cquipped with basic languag
: mmunication .Sk.llls like, Listening and Speaking which|~ [ |3 1.5

: sure good pronunciation and ease in communication .

Course Objective: The course aims to

y fdopt activity based teaching-learning methods to ensure effective learning hath in the
ClassToom and laboratory sessions. = R

tate effective listening skills for better com rehensi ic lectun
s ension of acad
) En%hsh spoken by native speakers ’ S S e
© Improve speaking skills through participation in activities
: : sueh

) c?scussmns and structured talks/oral presentations ataf o
: _Lourse Outcomes:

00 Lomplet ‘the co irse, the students will be able to-
) R Leaming to communicate in English
’ ; ”_: Comprehend native speakers accent.
’ :‘"‘:é; Speak appropnately in real life situations _f

Syllabus:
)
, WI:BMIC AURAL AND ORAL SKILLS
: Listening: Identifying the topic, the context and specific pieces of information by listening to

short audio texts and answering a series of questions. Asking and answering general
questions on familiar topics such as home, family, work, studies and interests; introducing
onecelf and other

) Speaking: Phonetics-Accent and pronunciation

) UNIT 2 CONVERSATIONAL SKILLS

, Listening: Listening to audio texts, framing question in order ta find o

ut the aict af the toxt

’ Speaking: Discussion in pairs/ small groups on specific topics followed by short structured
talks

UNIT 3: LANGUAGE IN USE
Listeming: Lisicning for giobai comprehension and summarizing,
i Speaking: 1. Asking for Clarifications, Inviting, Expressing Sympathy

o - Congratulating
=y 2. Apologizing, Advising, Suggesting, Agreeing and Disagreeing
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——r

UNIT 4: LANGUAGE APPPLICATOIN

Listening: Making predictions while listenin
listening to video and narrating the theme.
| S ~Hdy ' .
peaking: word stress-di-syllabic words, Poly-Syllabic words

conversational English in academic ¢ '
. ontexts (formal and informal) - aski ivi
information/directions; e -

g 10 conversations/ transactional dialogues;

-Role plays for practice of

UNIT &: FORMAL INTERPRETATION
Listening: TED Talks — understanding the summary

S - . . T 1 3
. 3 2 .
mhng IOImal 018.1 ﬁlesentatlmls on tODIC»S ﬁODA aCQ(L mic ‘-‘J.’.‘.‘-uw SN swAaaival Dachk

Suggested Text book: INTERACT from Orient Black Swan
Reference Books:

1. English Pronunciation in use- Mark

: Han . Sty P
: 2. English Phonetics and Phonology S e

-Peter Roach, Cambridge University Press.
. Wah Enks:
i httsz/www.usingmglish.com/comprehension/

https://www.englishclub com/reading/sho i
A Tt-st ;
https://www.english-online.at ¢ i

CO-PO Mapping:
)

2 ; :
: ( 1: Slight [Low]; 2: Moderate[Medium)]; 3:Substantial[High], *-':No Correlatiom
)
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e L e

Regulation Godavari Institute of Engineering & Technology

GRBT-19 ) (Autonomous) 1 B.Tech, I Sem

CourseCode

(1 semester)
19198112 |ENGINEERING CHEMISTRY LABORATORY N
(COMMON TO MECH, AME, CIVIL and MINING) .

Teaching

Total contact hours 45 LIT|P C
of Engineering Chemistry Applications

Prerequisite(s);Basic knowledge

COURSE OBJECTIVES

lab, training the

truments and to demonstrate the digital and instrumental
methods of analysis.
COURSE QUTCOMES
-On Completion of the course, the students will be abie to- AR e

CO1: | Explain the functionin
y Potentiometric meters
CO2: | Determine the total hardness of water o

CO3: | Perform various Redox titrations —————
CO4: | Preparation of polymers

g of the instruments such as PH, Conductivity and

CO5: | Compare viscosities of different oils

LIST OF EXPERIMENTS

—_———= e LINI DS

Determination of strength of an acid by pH metric method
Determination of Fe (II) in Mohr’s salt by potentiometric method
Determination of conductance by conductometric method

Determination of Hardness of a ground water sample.

Determination of chromium (VI) in potassium dichromate

Determination of strength of KMnOy using standard Oxalic acid solution.
Determination of Zinc by EDTA method.

Preparation of Phenol-Formaldehyde resin

Determination of viscosity of a liquid

W ® N9 O LA WD

10. Determination of surface tension of a liquid

11. Estimation of active chlorine content jn Bleachin g powder
¢
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TEXT BOOKS

1. Mendham J, Denney RC, Barnes JD, Thosmas M and Sivasankar B Vogel’s Quantitative
Chemical Analysis 6/e, Pearson publishers (2000).

2. NX Bhasin and Sudha Rani Laboratory Manual on Engineering Chemistry 3/e, Dhanpat
Rai Publishing Company (2007).
CO-PO Mapping:

1: Slight [Low]; 2: Moderate[Medium]; 3: Substantial[High], '-' : No Correlation

2 |2 J2 1 [2 |2 |- - 11 |- - 1
£l 3 2 |2 |1 1 |2 - - 127 |- - 1
2 2 |2 |1 1 |2 i - - - - 1
B3 [2 (2 |1 1 |2 - - 2 |1 & 1
 EE PR 1-- |2 |- - - - . 1

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA



emraee GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY

((auTONOMOUS)

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada

DEPARTMENT OF MECHANICAL ENGINEERING
4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20)

Regulation | Godavari Institute of Engineering & Technology
GRBT-19 ‘ (Autonomous)
I B.Tech
Cutiree Code BASIC ELECTRICAL AND ELECTRONICS
ENGINEERING LAB (Common for CIVIL,
ECE, MECH, CSE,AME, MINING)
Teaching Total contact hours - 45 L|{T|P|C
Prerequisite(s): B:asics of Electricity 0| O 3 |15

My B

Course Objective:

To determine performance of electrical machines.

To determine characteristics of electronic devices

To control speed of DC motor

To identify the types of different suitable devices for conducting of experiment.
To understand Kirchhoff's laws.

Course Qutcomes:

-On Completion of the course, the students will be able to-
CO1: [Determine performance of electrical machines
. €02: [Determine characteristics of electronic devices
; C03: | Control speed of DC motor
C04: |Measure current, voltage and power in a circuit.
) C05: |Determine current and voltage using Kirchhoff’s laws.
) List of Experiments:
g 1. Verification of Kirchhoff’s laws
2. Verification of Ohm’s laws
) 3. Measurement of current, voltage, power in R-L-C series circuit excited by single
phase supply
4, Verification of voltage & current relations in Star & delta connections
5. Study of various wiring components (wires, switches, fuses, sockets, plugs, Lamp
holders, lamps etc. their uses and ratings)
6. Swinburne’s test on a DC shunt machine.
7. Speed control of D.C. Shunt motor by Armature Voltage control and Field flux
control method '
8. Efficiency and regulation of a single phase transformer by OC & SC tests.
9. Brake test on a three phase squirrel cage induction motor
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» Regulation Godavari Institute of Engineering &
d GRBT-19 Technology (Autonomous)
o — I B.Tech. Il Sem
S MATHEMETICS -Ii (2% semester)
N (common to all except CSE)
h\
h) Teaching Total contact hours - 48 LIT| P |
b Prerequisite(s): Fundamentals of ODE, PDE and Vectors 3| - - 3
)
Course Objective:
) * To enlighten the learners in the concept of differential equations and multivariable calculus.
b) * To furnish the learners with basic concepts and techniques at plus two level to lead them
y into advanced level by handling various real world applications
3 Course Outcomes:

.On Completion of the'course, the students will be able to-
) COJ. i | Solve higher order differential equations wi
| method of variation of parameters,

i | Solve Cauchy’s and Le

€quations

Solve first order linear an

) Apply del to Scalar and
| Curl operators

‘ | CO5: | Understand Green's,

th constant coefficients, apply

gendre’s linear equations, applications of differential

d nonlinear pde’s , Solve higher order pde’s
vector point functions, illustrate Gradient, Divergence and

Stokes and Gauss divergence theorems and applications
\

Syllabus:

UNIT I: Linear Differential Equations of Higher Order

Definitions, complete solution, operator D, rules for finding complimentary function, inverse

ular integral, method of variation of parameters,

Cauchy’s and Legendre’s linear equations, simultaneous linear equations with constant

coefficients, Applications: Mass spring system and L-C-R Circuit problems.

UNIT II: Partial Differential Equations

First order partial differential equations, solut_ions of first order linear and non-linear PDEs,

Solutions to homogenous and non-homogenous higher order linear partial dj

fferential equations,
UNIT IV: Multivariable Calculus (Vectol"differentlation)

Scalar and vector point functions, vector operator 0 S el s i e e
Gradient, directional derivative, de] appli

irotational and solenoidal vector fields.

‘ .—A.P.- INDIA
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V: Multivariable Calculus (Vector integration)

Line intepral- i :
- Cir . . , .
e culation- work done, surface integral- flux, Green’s theorem in the plane (without

proo » < . 5
f). Stoke’s theorem (without proof), Gauss Divergence theorem (without proof).

Text books:

1. Erwi i T—
Twin Kreyszig, Advanced Engineering Mathematics, 10/e, John Wiley & Sons, 2011.
2.B.S. Grewal, Higher Engineering Mathematics, 44/e, Khanna publishers, 2017.

Reference Books:

1. Dennis G. Zill and Warren . Wright, Advanced_ Engineering Mathematics, Jones and
Bartlett, 2011.

2. Michael Greenberg, Advanced Engineering Mathematics, 2/e, Pearson, 2018

3. George B. Thomas, Maurice D. Weir and Joel Hass, Thomas Calculus, 13/e, Pearson
Publishers, 2013.

4. TK V.Iyenger, et.al., Engineering Mathematics, Volume-I, S.Chand Publicatiobns, 2016.

5. R K Jainand S. R. K. Iyengar, Advanced Engineering Mathematics, 3/e, Alpha Science
International Ltd., 2002.

6. Glyn James, Advanced Modern Engineering Mathematics, 4/e, Pearson publishers, 2011.

Web Links:

1. https://nptel.ac.in/courses/111108081/
2. https://nptel.ac.in/courses/111105093/
3. https://nptel.ac.in/courses/111105122/
4. https://nptel.ac.in/courses/111107108/

CO-PO Mapping:

( 1: Slight [Low]; 2: Moderate[Medium]; 3: Substantial[High], '-':No Correlation)
3 3 2 2 - ¥ 1
3 3 3 2 - = 2 - - ‘|
3 3 3 2 g z d 1
3 3 3 2 » = = - 1
3 3 2 2 i’ o Y i |
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Regulation . ,
Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) I B.Tech. ISem
COMMUNICATIVE ENGLISH —II (II semester) '
Teaching Total contact hours - 54 L{T|P
‘Preleqmss'::z;)l Learner should possess the primary communicative
bilities e for global exposure and professional communnication 4 ) o .

Course Objective: This course aims to

* Provide training and opportunities to de in i parti
velop fl icipation i
formal group discussions and presentstisng imuge::g‘;l\:gfis:im SEESSS
¢ Demonstrate good writing skills fo ffect i I
= ey g T eltective paraphrasing, argumentative essays and

* Encourage use of a wide range of grammatical structures and vocabulary in speech and

writing
Wrttno

sirategies and conventions

SN AW UdLUE Sullavie

- Make formal structured presentations
| relevant graphical elements

on academic topics using PPT slides with

peech at the Nobel Prize ceremony.
AVENUES-Course Book-1I by ORIENT BLACK SWAN Pvt Ltd e

Non-Detailed Text: The Scare Crow by Satyajit

Ray from "Pan. : ing."
g > orama: A Course on Reading."-

GRAMMAR: Conjunctions and sentence connectors
, VOCABULARY: Adjective-noun collocations

WRITING SKILLS: E-mail wiiting. suuciure, etquerte.
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R GRH
. - ST TR e W
i
UNIT: 11
READING: DET .
CK SWAN Pyt 1td S¥ BOOR-11 by

NON—DETA[LED CAvi
7 TEXT: A village Lost to the Nation by Krishna Chandra Pujari
= Readmg."-OXFORD andra Pujari from "Panorama-

GRAMMAR: Active and naceiva vaine £oo.:. .
r v YVICS, 10T CXpressions in l‘.‘;l]ghsh

WRITING SKILLS
¢ F i
S ST 0!"mal letter writing- structure, conventions and etiquette (enqui
, seeking permission, seeking internship); enquiry,

UNIT: 11
READING: DETAILED |
‘ s TEXT: “You § i i
irnsnckli BLACK St lll)w tirntd Dying Slowly by Pablo Neruda, AVENUES-Course
| Non-Detailed Text: Martin
: ‘ & . Luther King hy Chinnn Anlal. o 3 ’
' * OXFORD S0y Lhmue Achoebs Som Fanorama: A Course on
Gi : subj
. RAMMAR: subject agreement, verb-noyp collocations
' VO(?ABULARY: word roots
WRITING: - i
’ Resume- drafting a cover letter for job application
UNIT 1V: .
)
READING: DETAILED TE
: ! XT: ‘M iful’ i
. et BEACK Syyarr Ltdost Beautiful’ by Ruskin Bond. AVENUES-Course Book-I1
G :
) RAMMAR. Misplaced modifiers-conditiona] clauses
) VOCABULARY: Idiomatic expressions
N TING: Note taking- avoiding redundancjes and clichée in it :
| o TS S Wnllen commumnicaiion
READING: DETAILED 2y
) TEXT: “Film Making” ii
i o s e ng” by Satyajit Ray. From AVENUES-Course Book
' 2

GRAMMAR: Editi '
: Editing short texts, eorrecting common errors in grammar and
VOCABULARY: words often confused i

understanding the pirnoss of eacl, P PR
s i saca AOIL Siginiic A
Conclusion e

W W we

1
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S
¥ e ..u..x.n_.. SRR ; R il it -+ 4

iy s i s

Prescribed Text books:

DETAILED TEXTBOOK: AVENUES-Course Book-11 by ORIENT BLACK SWAN Pwt Ltd
NON-DETAIL TEXT BOOK: "Panorama: A Course on Reading."-OXFORD

Reference Books:

* Bailey, Stephen. Academic writing: A handbook for international students. Rutledge, 2014,

. C_Zl}uo, Becky Tarver. Pathways: Listening, Speaking and Critical Thinking. Henley ELT; 2nd
Edition, 2018, :

WEB REFERENCES:

English Language Learning Online
RRC Vocabulary Games

Free Rice Vocabulary Game

CO-PO Mapping:

I ( 1: Slight [Low]; . 2: Moderate|Medium]; 3: Substantial[High), ' : No Correlation)
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]
Regulation | Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) [ B.Tech. I Sem
Course Code Engineering Physics (1 semester)
(Civil, Mechanical, Mining and Automobile) |
| Teaching Total contact hours - 55 LIT|P]|C

Prerequisite(s):

Knowledge of theoretical and experimental physics from Intermediate]
Level

("8 )
]

W

W

; Course Objective

) Physics Curriculum is re-oriented to the needs of Civil, Mechanical, Mining and Automobile

branches of graduate engineering courses that serve as a transit to understand the specific
advanced topics.

Course Outcomes:

On Completion of the course, the students will be able to-
| CO1: | To identify forces and moments in mechanical systems using scalar and vector

; techniques and interpret the equation of motion of a rigid rotating body (torque on
' a rigid body)
; CO2: | To explain how sound is propagated in buildings and to analyze acoustic
properties of typically used materials in buildings
) CO3: | To interpret stress and strain curve and to develop the relationship between elastic
~_| constants
) CO4: | To identify the different modes of heat, transfer and to determine the thermal
conductivity of metals and non-metals

' CO5: | To identify different types of sensors and applications and to explain physics
: behind the working principles of sensors with different applications

) Syllabus:
) UNIT -1

) ACOUSTICS AND ULTRASONICS
Classification of Sound, decibel, Weber-Fechner law — Sabine’s formula — for growth and

}  decay of sound intensity— Reverberation Time. Absorption coefficient and d inati
~ —factors affecting acoustics of buildings and their remedies. iy oioger

j - - INDIA
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UNIT <1

ELASTICITY
Concepts of elastici
one-dimensiona] st
relationships; Straj

ty, plasticity, strain hardening, failure (fracture / yielding); Idealization of
Tess-strain curve; Generalized Hooke’s law; elastic constants and their
D energy

UNIT -1v

J
HEAT TRANSFER

Transfer of heat energy
and Debye theories -
laws — heat conductio

— thermal expansion of solids and liquids - Specific heats- Einstein’s
thermal conduction, convection and radiation and their fundamental
ns in solids — thermal conductivity - Forbe’s and Lee’s disc method:

) theory and experiment — applications (qualitative only)
! UNIT -V
: SENSORS

: Sensors:(qualitative description onl
Ssure sensors- Piezoelectric, ma
strip and pyroelectric detectors.

y): Different types of sensors and applications; Strain and
gneto-strictive sensors, Temperature sensor - bimetallic

> Text books:
1. D. Kleppner and Robert Kolenkow “An introduction to Mechanics™-I1 -Cambridge
' University Press, 2015

\ 2. GaurRK. and Gupta S.L., “Engineering Physics”
3. MN.Avadhanulu & P.G Kshirsagar
Publications, 2017

Ian R Sinclair, Sensor and Transducers 3rd eds, 2001, Elsevier (Newnes)

- Dhanpat Rai publishers, 2012
“A Text book of Engineering Physics” - S. Chand

e
j Reference Books:
1. MK Varma “Introduction to Mechanics’

*-Universities Press-2015.
2. DX Bhattacharya and A. Bhaskaran,

Engineering Physics”- Oxford Publications-2015

Web Links:
1. https://www.britannica, com/science/interference-physics
2: http://vlab.amﬁtaedu/index.php -Virtual Labs, Amrita University

j — - IA
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CO-PO Mapping:

1: Slight [Low]; 2. » .
e % ’ M d N 1 . .
~' : No Correlation Oderate[Medium]; 3: Substantial[High].
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Regulation® Godavari Institute of Engineering &
GRBT-19 Technology (Autonomous) Bt g
AMMING IN .Tech.

Course Code PROBLEM SOLVING‘g(’ PROGR

19199105

Teaching Total contact hours- 48 LIT|P]|C
Prerequisite(s): Basic knowledge of Mathematics, Logical
Ability 21110

s e S—

Course Objective(s) )
This course is intended to teach the problem solving through programming

and to train the student to the basic concepts of C-programming language.
This course involves a lab component which is designed to give the student

- hands-on experience with the concepts.

Course Outcomes:
On completion of the course, the students will be able to-
CO-1. Obtain the knowledge about different languages wused in computer
programming and basic terminology used in the computer programming.
CO-2. Write algorithm, flow chart, and structure of C program and make use of

different C tokens inside C program.
CO-3. Develop program by using Control structure, different looping and Jump

statement.
CO-4. Implement applications of Array, Structure and String inside the program.
: Also acquire the knowledge of different FILE operations.
. | CO-5. Obtain knowledge about accessing the memory in the program and also to
: develop the program by using different types of function calls.

- UNIT-1
Introduction to Computers: Generations, CPU, Memory, I/o Devices

Introduction to Problem Solving: Algorithm, Pseudo code and Flowchart.
Introduction to Computer Programming: Computer Languages: Machine level,
- Assembly level and High-level language.

~ UNIT-2
= C“Fundamentals: Structure of a C-program, C-character set, C Tokens: variables,
~ constants, identifiers, data types and sizes, operators, Preprocessor.
~_I/O Functions: Header files, Standard 1/0 library functions-formatted I/O0
_ functions.

- Decision making statements: simple if, if-else, nested if-else, else-if ladder,

Switch-case statements and sample programs.

'_‘thtrative Statements: for, while, do-while. Jump Statements-break, continue
~ goto '

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA




wense GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY
((auTONOMOUS)
Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada

DEPARTMENT OF MECHANICAL ENGINEERING
4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20)

UNIT-3

Introduction to Arrays, Strings

Arrays- Declaration, initialization, storing and accessing elements of 1-D, 2-D and
| multi-dimensional arrays.
. Array Applications: addition, multiplication, transpose, symmetry of a matrix.
Strings: declaration, initialization, reading and writing characters into strings,
string operations, character and string manipulation functions.

UNIT-4: Pointers, Functions & Storage Classes
—Pointers: Introduction to pointers, defining a pointer variable, Pointer to
Pointer, Examples of pointers, using pointers in expressions, pointers and
arrays.
‘Functions: declaration, definition, prototype, function call, return
— statement, types of functions, parameter passing methods, and function
- recursion.
- Stordge Classes: Auto, Static, Extern and Registerf
 UNIT-5
Structures, Unions and Files
- Structure and Union: Declaration, initialization, storing and accessing elements
by using structure and union.
___ Files: Definition, Input and output operation into file.

Text Books

1. Problem Solving and Programming Concepts, Maureen Sprankle and
Jim Hubbard, Pearson, 9% Edition.

2. “Programming in ANSI C” by E.Balagurusamy, McGraw Hill Publications.

3. "Programming in C” by Ashok N. Kamthane, 2/e Pearson, 2013.

4. “The C - Programming language” B.W.Kernighan, Dennis M. Ritchie.PHI.

5. "Let Us C”, 12" Edition by Yashavant P. Kanetkar online in India.

Reference Books

1. Programming in C by Ajay Mittal, Pearson.

~ 2. Programming with C, Bichkar, Universities press.
+ 3. Programming in C, Reema Thareja, OXFORD.

-PO Mapping:
: Slight [Low]; 2: Moderate [Medium]; 3: Substantial[High], '-' : No Correlation)
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S B Ul

R(f}fgulation Godavari Institute of Engineering & Technology
RBT-19 (Autonomous) I B.Tech. [ISem
ClourseCode ENVIRONMENTAL STUDIES - acimestar)
9198293 (COMMON FOR CE,AME,MM,MECH)
Teaching Totalcontacthours- 65 LI T|P|C
Berequisite(s): Knowledgeofenvironment studies 3101010

;ourse Objective:To make the students to get awareness on environment, to understand the
Importance of protecting natural resources, ecosystems for future generations and pollution causes due
10 the day to day activities of human life to save earth from the inventions by the engineers.

Course Qutcomes:

On’'Completion of theicourse; the students will be able to- :

CO1: N Gain a higher level of personal involvement and interest in understanding and solving environmental
problems. . .

C02: | Comprehend environmental problems from multiple perspectives with emphasis on human modem
lifestyles and developmental activities

L£03: | Demonstrate knowledge relating to the biological systems involved in the major global environmental

; -| problems of the 21st century

L£04: | Recognize the interconnectedness of human dependence on the earth's ecosystems

£05: | Influence their society in proper utilization of goods and services. B

Syllabus:

UNIT - I: MULTIDISCIPLINARY NATURE OF ENVIRONMENTAL STUDIES

Definition, Scope and Importance — Need for Public Awareness.

NATURAL RESOURCES : Renewable and non-renewableEnergy resources — Natural resources and
' associated problems — Forest resources — Use and over — exploitation, deforestation, case studies -
; Timber extraction — Mining, dams and other effects on forest and tribal people — Water resources — Use

and over utilization of surface and ground water — Floods, drought, conflicts over water, dams -
benefits and problems — Mineral resources: Use and exploitation, environmental effects of extracting
and using mineral resources, case studies — Food resources: World food problems, changes caused by

agriculture and overgrazing, effects of modem agriculture, fertilizer-pesticide problems, water logging,
salinity.

—

UNIT - II: Ecosystems, Biodiversity, and its Conservation
ECOSYSTEMS: Concept of an ecosystem. — Structure and function of an ecosystem — Producers,
consumers and decomposers — Ecological succession — Food chains, food webs and ecological
pyramids — Introduction, types, characteristic features, structure and function of the following
ecosystem:

a. Forest ecosystem.

b. Grassland ecosystem

¢. Desert ecosystem )

d. Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries)
BIODIVERSITY AND ITS CONSERVATION : Definition: genetic, species and ecosystem diversity -
Value of biodiversity: consumptive use, Productive use, social, ethical, aesthetic and option values -

Biodiversity at global, National and local levels ~ India as a mega-diversity nation - Hotspots of
1 ' 2 N2,

U VU VWV VvV v v v -
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: biodiversity - Threats fo biodiversity: habitat loss, poaching of wildiife, man-wildiife conflicts -
Conservation of bicdiversity: In-situ and Ex-situ conservation of biodiversity.

UNIT - Iii: Environmental Pollution and Solid Waste Management
' ENVIRONMENTAL POLLUTION: Definition, Cause, effects and control measures of :
Air Pollution.
Water pollution
Soil poliution
Marine pollution
Noise pollution
Thermal pollution
Nuclear hazards

Q@ moa0cowm

SOLID WASTE MANAGEMENT :Causes, effects and control measures of urban and industrial wastes

— Role of an individual in prevention of pollution - Pollution case studies — Disaster management:
floods, earthquake, cyclone and landslides

UNIT - IV: Social Issues and the Environment

SOCIAL ISSUES AND THE ENVIRONMENT: Urban problems — Water conservation, rain water
harvesting, watershed management — Resettlement and rehabilitation of people; its problems and
concems. Case studies — Environmental ethics: Issues and possible solutions — Climate change,
global warming, acid rain, ozone layer depletion, nuclear accidents and holocaust. Case Studies -
Wasteland reclamation, — Consumerism and waste products, — Environment Protection Act. — Air
(Prevention and Control of Pollution) Act. — Water (Prevention and control of Pollution) Act - Wildlife

Protection Act - Forest Conservation Act - Issues involved in enforcement of environmental legislation
— Public awareness.

UNIT - V: Human Population and the Environment

HUMAN POPULATION AND THE ENVIRONMENT: Population growth, variation among nations.
Population explosion — Family Welfare Programmed, — Environment and human health -Valye
Education - HIV/AIDS — Women and Child Welfare - Role of information Technology in Environment
and human health.

FIELD WORK : Visit to a local area to document envionmental assets River/forest

grassland/ill/mountain - Visit to a local polluted site-Urban/RuraI/Industﬁal/Agn’cultural Study of
common plants, insects, and birds — river, hill slopes, etc..

TEXT BOOKS :
1. Text book of Environmental Studies for Undergraduate Courses
University Grants Commission, Universities Press.
2. Environmental Studies by Palaniswamy — Pearson education
3. Environmental Studies by Dr.8.AzeemUnnisa, Academic Publishing Company

REFERENCES :
1. Textbook of Environmental Science
Publications.
2. Text book of Environmental Sciences and Technology by M.Anji Reddy, BS Publication.
3. Comprehensive Environmental studies byJ.P.Sha
4

: : sl ma, Laxmi putlications. -
- Envircamental sciences and engineering - J. Glynn Henry and Gary W, Heinke — Prentice hall
of India Private limited. : ,

5. A Text Book of Environmental Studies by G R Chatwal, Himalaya Publishing House

by ErachBharucha for

by Deeksha Dave and E.Sai Baba Reddy, Cengage
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Course Code Engincering Mechanics (2 semester)
Teaching Total contact hours-48 LT P C

(]

Prerequisite(s): Engineering Physics 1 1] 3

Course Objectives:

The students completing this course are expected to understand the concepts of forces and its resolution in different planes,
resultant of force system, Forces acting on a body, their free body diagrams using graphical methods. They are required to
understand the concepts of centre of gravity and moments of inertia and their application, Analysis of frames and trusses,
different types of motion, friction and application of work - energy method,

Course Quicomes:

On Completion of the course, the students will be able to- |
Understand the concepts of forces and its resolution in different planes, resultant of force
CO1: | system, Forces acting on a body. Describe the concept of friction and analyse the
equilibrium of rigid bodies subjected to force.

Analyse planar and spatial systems to determine the forces in members, to understand the
CO2: | concepts of Equilibrium of Systems of Forces, law of Triangle of forces and converse of the
law of polygon of forces

Discuss the concepts of " centre of gravity” and ™ centroids” and compute their location for
C03: | bodies of arbitrary shape, to understand the concepts of Area moments of Inertia, Mass
Moment of Inertia.

CO4: | llustrate the laws of motion, kinematics of motion and their inter relationship.

Able to determine basic dynamics concepts - the Work- Enu:rgy pﬂntlph.‘ Impulse-

C05: | Momentum principle and 1o understand the concepts of Equations for Translation,

D' Alembert’s principle in rotation.

Svllabus:

UNIT -1

INTRODUCTION TO ENGINEERING MECHANICS = BASIC CONCEPTS.

Systems OF Forces: Coplanar Concurrent Forces — Components in Space — Resultant — Moment of Force and its
Application — Couples and Resultant of Force Systems. Introduction, limiting friction and impending motion, coulomb’s
laws of dry friction, coefficient of friction, cone of friction.

UNIT- 11

EQUILIBRIUM OF SYSTEMS OF FORCES: Free Body Diagrams, Equations of Equilibrium of Coplanar Systems,
Spatial Systems for concurrent forces. Lamis Theorm, Graphical method for the equilibrium cr&fcnplanar forces, Converse
of the law of Trianzle of forces. converse of the law of polveon of forces condition of equilibrium.
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UNIT — I
CENTROID: Centroids of simple figures (from basic principles) — Centroids of Composite Figures.
CENTRE OF GRAVITY: Centre of gravity of simple body (from basic principles), centre of gravity of comp051te bodies,
pappus theorem.
AREA MOMENTS OF INERTIA: Definition — Polar Moment of Inertia, Transfer Theorem, Moments of Inertia of
Composite Figures, Products of Inertia, Transfer Formula for Product of Inertia. Mass Moment of Inertia: Moment of
Inertia of Masses, Transfer Formula for Mass Moments of Inertia, mass moment of inertia of composite bodies.

UNIT -1V
KINEMATICS: Rectilinear and Curvilinear motions — Velocity and Acceleration — Motion of Rigid Body — Types and

their Analysis in Planar Motion.
KINETICS: Analysis as a Particle and Analysis as a Rigid Body in Translation — Central Force Motion — Equations of

Plane Motion — Fixed Axis Rotation — Rolling Bodies.

UNIT-V
WORK - ENERGY METHOD: Equations for Translation, Work-Energy Applications to Particle Motion, Connected
System-Fixed Axis Rotation and Plane Motion. Impulse momentum method.

Text Books:
1. Engineering Mechanics statics and dynamics:A Nelson , McGraw Hill publications

2. Engineering Mechanics, S S Bhavikatti, New Age International Publications

References:

Engineering. Mechanics - S.Timoshenko & D.H.Young., 4™Edn -, McGraw Hill publications.
Engineering Mechanics: Basudeb Bhattacharyya, Oxford University Press

Engineering Mechanics: statics and dynamics — [.LH.Shames, — Pearson Publ.

Engineering Mechanics, Tayal A.K. (2010) Umesh Publications

Engineering Mechanics,Khurmi R.S. (2010), S. Chand & Co.

v B W N

Useful Web-links : http://nptel.ac.in/courses.php
http://mit.espe.edu.ec/courses/mechanical-engineering/
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L SREmIy | tuts of Englaseringa]
SVVAMUIGEY 1Al i.unnmnus] . 1 B.Tech. I1 Se
: .y . 1. 1T Sem
bttt COMMUNICATIVE ENGLISH LAB. 11 (H Semaster)
Teaching |Total contact hours — 4 [ [ [
-4 LitTlp | el
kills oo mn.} Learner should be equipped with basi ; i
e ' ¢ equipj asic langua
nication skills like Listening and Speaking ahs |1 3 |15

ourse Ubjectives the course aims

* To enable '
students to develop listening skills for better comprehension

presentations, lectures and speeches of academic

cung: Listening for prescatation strategies and answering questi
audience and key points. s 00 the speaker,
mw—manddm'ts—mm{ntufadcbmc
LTNHI:FEEHTﬂT[ﬁﬁm
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)
y
‘wam - INTTTST~ x

\ y ‘m L4 ANTERVIEW SKILLS-industry readiness

1Stening: Watch; isteni job i
: i eaking atching and listening to job interviews-understanding interview questions
' p g: Mock Interviews-Interview etiquette
' ENIT S: PROFESSIONAL COMPETENCE

istening: Watchin isteni

g and listening to news and i i
| panel discussions: icati
| iy > et st ; workplace communication -
y Speaking: speech presentation.
)
Suggested :

' ugg Text Book: INTERACT by Orient Black Swan

SOFTWARE: :l"rain to Success series and Speak Well
‘ References book: Infotech Engli i

nglish, Maruthij Publications.
; Web Resources:

' * l-language com
) Te http://www.Sminuieenglish.conﬂ
, . .https://www.eng]ishpractice.com/

CO-PO Mapping: '

(1:Slight [Low]; 2 Moderate[Medium]'

3:
SubSlantlal[High], -":No Correlatlon)

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA



GY
eese GODAVARI INSTITUTE OF ENGINEERING & TECHNOLO

((auTONOMOUS)

ffiliated to JNTUK, Kakinada
i 12(b) of UGC, Permanently A

i ‘A+ Recognized under 2(f) and

dited by NBA & NAAC ‘A+’ Grade,

Approved by AICTE, Accre

DEPARTMENT OF MECHANICAL ENGINEERING
4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20)

-
v '“‘l-lri‘.n.,a.. ! Ml LGE o 4 dediba Tk u‘-hﬂ'» R <;¢l~.14““‘.’5"‘~&“ e BB BElRe i
K}
S
y Rogulutfon Goduvarl Institute of Engineering & Tee hnology f
GRIT-19 (Autonomous) IB. Tech, 1 $em l
v CourseCodq Engineering Physics Laboratory (1 sementer) -I
) (Civil, Mechanic al, Mining and Automobile)
N Touching Lotal contact hours- 4% [ I P (
- ) )
J
) Course Objective
b Physicy Curriculum is re-oriented (0 the needs of Civil, Mechanical, Mining and Automobile
branchey of graduate engineering courses that BOrve as a transit to understand the specific
b advanced topicy,
b N
Course Outcomes:
On Completion of the course, the students will be able o e s ‘ ’
5 C To estimate the mechanical properties of materials and determine moment of inertia of g
| flywheel
) CO2: | To compare heat transfer in different material
) €03 [ To determine thermal conductivity of good and bad conductorg ' o
) 04| To measure the elastic constants of the material ’ I
’ > H y mis
’ 1. Rigidity modulus of material of a wire-dynamic method (Torsional pendulum)
) 2. Moment of inertia by Flywheel
3. Hooke's Law experiment
b 4. To verify laws of vibration using Sonometer
5. To determine the acceleration due to gravity using Compound Pendulum
' 6. To determine the thermal conductivity of a bad conductor by Lee’s disc method
) 7. Determination of velocity of sound - Volume Resonator
8. Study of Weight Measurement by using Strain Gauge
) 9. Thermal expansion of solids —~ bimetallic strip
)
) References
) 1. A Text book of Practical Physics, Balasubramanian S, Srinivasan M.N, § Chand
Publishers, 2017
.
Web Links:
) i » &
1. huplWvlnb.undta.edu/index.php?lub?1&brch=194&sim=354-&cm=l T
)
b
) 8
)

i .~ AP.-INDIA
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References:

1S Balasub i
. Tamani ini P
p lishers, 17 an, M|N. Srinivasan “A T'ext book of Practical hysics”- S Chaud

Web link:

1, : i
c http.//vlab.amnta. edu/ind

(0] Mapping:
1: Slight [Low];

'-': No Correlation

ex.php -Virtual Labs, Amrita University

2; Moderate[Medium]; 3: Substantial [High],
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Regulation Godavari Institute of Engineering &
GRBT-19 Technology (Autonomous)
. - I B.Tech.

Course Code Problem Solving & Programming

19199113 Laboratory Using C

Teaching Total contact hours- 36 LIT|P|C
Prerequisite(s): Basic knowledge of Mathematics, Logical | g |0 | 3 |1.5

Abhilitaw

Course Objective(s):

This course is intended to impact adequate programming skills to solve
~mathematical problems and to develop programming skills using the
fundamentals and basics of C language. This enables effective usage of arrays,
strings, functions, pointers and files.

;—Course OQutcomes:

On completion of the course, the students will be able to-
CO-1.Know concepts in problem solving.

CO-2.Analyze a problems and Implement programs in C language.
CO-3.Work with arrays, pointers and structures.

CO-4.Apply functions concepts for problem solving.

| CO-5.Implement FILE operations for storage purpose.

Programs:
1. Write a C Program to
a) Calculate the area of triangle using the formula
e Area = (s (s-a) (s-b) (s-c)) 1/2, where s= (a+b+c)/2
b) To find the largest of three numbers using ternary operator.
¢) To swap two numbers without using a temporary variable.
2. Write a C program that perform the following operations:
a) Reading and writing a complex number
b) Addition of two complex numbers
; 3. Write a C program to
5 a) 2“s complement of a number is obtained by scanning it from
e right to left and complementing all the bits after the first
appearance of a 1. Thus 2“s complement of 11100 is 00100. Write
, a C program to find the 2“s complement of a binary number.
o 2 b) Find the roots of a quadratic equation.
el c) Take two integer operands and one operator form the user,
Performs the operation and then prints the result. (Consider the
operators +,-,*, /, % and use Switch Statement)
4. Write a C Program to print the following patterns
__a) Floyd's triangle
P b) Pyramid
i c) Pascal Triangle
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5. Write a C program to
a) Check whether the given number is Armstrong number or not.
i b) Check whether the given number is palindrome or not. |
¢) Find the sum of individual digits of a positive integer and find the B
reverse of the given number. §
d) A Fibonacci sequence is defined as follows: the first and second ,
terms in the sequence are 0 and 1. Subsequent terms are found by
adding the preceding two terms in the sequence. Write a C program
to generate the first n terms of the sequence.
e) Generate all the prime numbers between 1 and n, where n is a
value supplied by the user.
6. Write a C Program to
a) Print the multiplication table of a given number n up to a given
value, where n is entered by the user. ’
i b) Enter a decimal number, and calculate and display the binary
e equivalent of that number.
c) Enter a binary number, and calculate the decimal equivalent of
, that number.
_jf-’; 7. Write a C program to
a) Interchange the largest and smallest numbers in the array.
b) Implement a linear search.
¢) Implement binary search.
- 8. Write a C program to
e a) Examples which explore the use of structures, union and other |
s user defined variables.
b b) Declare a structure for calculating the percentage achieved by 3
students, by considering the structure elements as name, pin no,
mark1, mark2, mark3.
9, Write C Programs
a) For the following string operations without using the built in
functions to
i. length of a string
ii. reverse a string
iii. append a string to another string
iv. compare two strings
b) Write a C Programs to check whether the given string “MADAM”
is palindrome or not without using the built in functions.
10. Write a C program
a) Use functions to perform the following operations:
i. To insert a sub-string in to given main string from a given
position.
ii. To delete n Characters from a given position in a given string.
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b) To replace a character of string either from beginning or ending
or at a specified location . ‘
11, Write a C Programs for the following string operations with
and without using the built in functions
a) To reverse a string using pointers.
b) To concatenate two strings by using pointer. .
12, Write a C programs that use both recursive and non-recursive
‘ functions for the following
A a. To find the factorial of a given integer.
b. To find the GCD of two given integers.
c. To find Fibonacci sequence.
13. Write C programs to
a)Find the area of triangle by using call b

reference concepts. ; .
b) Pointer based function to exchange value of two integers using

passing by address.

y value and call by

.14, Write C programs to '
i a) Read and display the data from a file. _
"‘4‘ b) Copy the data from one file to another file.

3: Substantial[High], =" : No Correlation)

po1 | PO2 | PO3 po4 | PO5 | PO6 | PO7 pPO8 | PO9 | PO10 !’011 !’012
1].- - e v :

- 2 3| = - - - - -

= A e 3 |- = = : = :

e 2 I i R (AR : ;

o ” So[iE
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Regulation Godavari Institute of Engineering & Technology Loy
GRBT-19 { Autonomous) [ B.Tech. Il Sem
Course Code (2 semester)

Engineering Workshop

Teaching Total contact hours — 48

IPrerequisite(s) : Aptitude to leam .

Course Qutcomes:

[ On ( Cmnp]t.lum of the course, the students will be able to-

COl: Experiment with various basic house wiring techniques such as connecting one Iarnp with
" | one switch, connecting one lamp with two switches, series and parallel connection.

CO2: l)q.wlqp basic prototype in the trade of tin smlth} such as square tray and openscoop.

| CO3: | Design v-fitting and square fitting in the trade of fitting
| CO4: Making square rod and L-bend from the round rod in blacksmithy
CO35: | Build various prototype like T lap joint, dD\’Ctﬂll]Dlm cross lap ete. in the irade u[‘cnrpcnln |

List of Experiments:

Note: At least two exercises should be done from each trade.

1. Carpentry
I. T-Lap Joint
2. Cross Lap Joint
3. Dovetail Joint
4, Mortise and Tenon Joint
2. Fitting
I. Vee Fit
2, Square Fit
3. Half Round Fit
4. Dovetail Fit
3. Black Smithy
1. Round rod to Square
2. 5-Hook
3. Round Rod to Flat Ring
4. Round Rod to Square headed bolt
4. Tin Smithy
I. Taper Tray
2. Square Box without lid
3. Open Scoop
4. Funnel
5. House wiring
1. Ordinary bulb connection
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2. Staire case connection
3. Parallelconnection
4. Series connection Ay

Workshop Manual is to be given

Workshop Manual by P.Kannaiah & K.L.Narayana-Scitech Publishers

CO-PO Mapping:

( 1: Slight [Low]; 2: Moderate[Medium]; 3: Substantial[High], '-': No Correlation)
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\

}g’éﬁ?m’“ Godavari Institute of Engineering &
| Technology (Autonomous)
II B.Tech. I Sem
MATHEMATICS-III (3 semester)
(COMMON TO CE, ME, AME and MM)
Teaching Total contact hours - 48 L|T|P C
Prerequisite(s); Derivatives, integration and complex numbers 3| - - 3
Course Objective:

To fam.iliarize the techniques in partial differential equations and complex variables.
* To equip the students to solve application problems in their disciplines.

Course Outcomes:

-On Completion of the course, the students willbe able to- :
—:COl_‘;, | Demonstrate the knowledge of continuity, analytic and C-R equations of complex function,
_ | evaluate Taylor and Laurent series and apply Cauchy residue theorem

| Understand properties of Laplace and inverse Laplace transformations, apply to solve
differential equations

~“(3()3 Evaluate Fourier series for different functions
£0.4 | Understand properties of Fourier transformation apply for different function
€O5: | Classify nature of pde’s and solve boundary value problems

Syllabus:

Unit I: Complex Variables

Review: Simple functions of a com

may base on this portion.

Differentiation, Cauchy-Riemann equations, analytic functions
~harmonic conjugate. Integration in the complex plane: Cauchy theorem (without proof), Cauchy

integral formula (without proof), zeros and singularities of analytic functions, Residue, Cauchy’s

residue theorem (without proof), Evaluation of integrals of the type OF) 02" f(cos6, sing)de
and (ii) f R(x)dx

plex variable - real and imaginary parts- No questions

- harmonic functions, finding

Unit II: Laplace Transforms
Definition of Laplace transform, existence conditions, properties of Laplace transforms, inverse
Laplace transforms, transforms of den'vgtives transforms of integrals, multiplication by

ion ' : 10ns, unit step function, unit impulse function,
(without proofs). Applications to ordinary linear differential equations with constant coefficients.

Unit III: Fourier Series
Dirichlet’s conditions, Fourier series, conditions fo

r a Fourier expansion, functiors of any peri
odd and even functions - half range series. VPRI,

A e

{
C U P UV U UV YUV LU DY YUY UWY YUY GPYGYEE Y voywe s

¢ djc - DL — AP - INDIA
Lnaidnyd Smowlicage CIty, INr-10, Rdjdndgdrdinl, Rajanmunary — 353494. £.U.DL




GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY
" ((AUTONOMOUS) ffiliated to JNTUK, Kakinada
Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliate §

DEPARTMENT OF MECHANICAL ENGINEERING
4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20)

-

UnitIV: F ourier Transforms

Fourier integrals. Fourier sine an

d cosine integrals, Fourier transform, sine and cosine transforms,
properties, convolution thedbrem

Unit V: Applications of Partial Differential Equations . _
Meth_"d of separation of variables, Classification of second order partial differential equations,
solution of ID-wave, ID-heat and 2D-Laplace’s equation in Cartesian coordinates.

Text books:

L “ “a il

1. BS. Grewal, Higher Engineering Mathematics, Khanna Publishers, 43/e, 2010.

2. Erwin kreyszig, Advanced Engineering Mathematics, 9/e, John Wiley & Sons, 2006.

Reference Books:

1. W.E BoyceandR C. DiPrima,
-Problems, 9/e, Wiley India, 2009.

2. B A, Coddington, An Introduction to Ordinary Differential Equations, Prentice Hall
India,1995.

3. J.W.BrownandR V. Churc
Hill, 2004.

4. N.P. Bali and Manish Go
Publications, 2008.

Elementary Differential Equations and Boundary Value

hill, Complex Variables and Applications, 7/e, Mc-Graw

yal, A text book of Engineering Mathematics, Laxmi

5.
Web Links:

1. https:/nptel.ac.in/courses/111 103070/
2 th_tps://nntel.ac.in/coursesll 11/106/111106084/
) 3. https://nptel.ac.in/courses/] 11/106/111106046/
4. https://nptel.ac.in/courses/111 105093/

CO-PO Mapping:
)
: (1: Slight [Low]; 22 Moderate[Medlum]; 3: Substantlal[l-ligh], -":No Correlation)
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(3 semester)

Course Code =
Metallurgy & Material Science

Teaching Total contact hours-48

Prerequisite(s): Engineering Physics and Engineering Chemistry

Course Objective: To understand the basic fundamentals of Material science and Physical metallurgy. The basic concepts
to be taught will help for the improvement, proper selection and effective utilization of materials which is essential to
satisfy the ever increasing demands of the society.

Course Outcomes:

On Completion of the course, the students will be able to- & s |
COl: | Demonstrate the knowledge of science and fundamentals of materials. S ]
CO2: | Describe the regions of stability of phases that occur in the alloy systems. __ am “‘

|

CO3: | Able to classify steels and cast Irons with applications. -
CO4: | Able to select heat treatment methods and non-ferrous materials.
COS: | Explain the concept of ceramics and composites.

Syllabus:

UNIT -1
Structure of Metals and Constitution of alloys: Bonds in Solids—Metallic bond - crystallization of metals, grain and grain

boundaries, effect of grain boundaries on the properties of metal / alloys — determination of grain size. Necessity of
alloying, types of solid solutions, Hume Rotherys rules, intermediate alloy phases, and electron compounds.

UNIT -1
Equilibrium Diagrams :Experimental methods of construction of equilibrium diagrams, Isomorphous alloysystems,

equilibrium cooling and heating of alloys, Lever rule, coring miscibility gaps, eutectic systems, congruent melting
intermediate phases, peritectic reaction. Transformations in the solid state — allotropy, eutectoid, peritectoid reactions,
phase rule, relationship between equilibrium diagrams and properties of alloys. Study of important binary phase diagrams
of Cu-Ni-, Al-Cu, Bi-Cd, Cu-An, Cus-Sn and Fe-Fe3C.

UNIT -1
Cast Iron and Steels: Classification of Cast Iron-Structure and properties of White Cast iron, Malleable Cast iron, grey

cast iron,Spheriodal graphite cast iron, Alloy cast irons.
Classification of steels- structure and properties of plain carbon steels, Low alloy steels, Hadfield manganese steels, tool

and die steels.

UNIT -1V
Heat treatment of Alloys: Effect of alloying elements on Fe-Fe3C system, Annealing, normalizing,

Hardening, TTT diagrams, tempering, Hardenability, surface - hardening methods, Age hardening treatment,
Cryogenic treatment of alloys.

Non-ferrous Metals and Alloys: Structure and properties of copper and its alloys, Aluminium and its alloys, Titapium and

its alloys. Magnesium and its alloys ” fapei _ , Y fiﬂl d_
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UNIT -V

Ceramic: Crystalline ceramics, glasses, cermets, abrasive materials nano-materials.

Composites: Definition, properties and applications of the above. Classification of composites-particle — reinforced
materials, fiber reinforced materials, metal ceramic mixtures, metal — matrix composites and C — C composites various
methods of manufacturing of composites.

Text Books:

1. Introduction to Physical Metallurgy - Sidney H. Avener — McGrawHill
2. Material science and Engineering - V. Rahghavan

References:

Material Science and Metallurgy — Dr.V.D.kodgire.

Materials Science and engineering - Callister &Baalasubrahmanyam

Material Science for Engineering students — Fischer — Elsevier Publishers
Introduction to Material Science and Engineering — Yip-Wah Chung CRC Press
Material Science and Metallurgy — A V K Suryanarayana — B S Publications

Material Science and Metallurgy — U. C. Jindal — Pearson Publication
Material Science and Metallurgy for Engineers-Kodgire-Everest Publishing House

ol e

Useful Web-links : http://nptel.ac.in/courses.php
http://mit.espe.edu.ec/courses/mechanical-engineering/

CO-PO Mapping:

( 1: Slight [Low]; 2: Moderate[Medium|; 3: Substantial[High], '-': No Correlation)
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Course Cod (
L Mechanics of Solids
Teaching Total contact hours — 62 L | T p &

2 | 0

LI

Prerequisite(s) :  Engineering Mechanics .

Course Objective:

The objective of this course is to make the students understand the concept of stress and strain in different types
of structure different loading conditions. The course also covers the simple and compound stresses due to forces,
stresses an circular section, strain energy, different theories of failure, stress in thin cylinder thick cylinder and
spheres due to internal pressure.

Course OQutcomes:

On Completion of the course, the students will be able to-
f CO]L | Understand the concepts of stress and strain at a point as well as the stress-strain
' | relationships for homogenous, isotropic materials.
Calculate the stresses and strains in axially-loaded members, circular torsion
Cc02: : :
Y2 | members, and members subject to flexural loadings.
‘:C.OB'E.: Determine the dgﬂections and rotations produced by the three fundamental types of
2" | [oads: axial, torsional, and flexural.
co 4_' Calculate the stresses and strains associated with thin-wall spherical and cylindrical
: " | pressure vessels.
. CO5: Able_tp calculate the failure load of column and struts with different type of end
" | condition.
Syllabus:
UNIT -1

SIMPLE STRESSES & STRAINS: Elasticity and plasticity — Types of stresses & strains—Hooke’s law & Generalized
Hook’s law, Engineering stress — strain diagram for mild steel — Working stress — Factor of safety — Lateral strain,
Poisson’s ratio & volumetric strain — Bars of varying section — composite bars — Temperature stresses. Stresses on an
inclined plane under different uniaxial and biaxial stress conditions. Principal planes and principal stresses — Concept of
Mohr’s circle.

UNIT -II

SHEAR FORCE AND BENDING MOMENT: Definition of beam — Types of beams — Concept of shear Torce and
bending moment — S.F and B.M diagrams for cantilever, simply supported and overhanging beams subjected to point loads,
uniform distributed load, uniformly varying loads and combination of these loads — Point of contra flexure — Relation

B S =Y.

between S.F., B.M and rate of loading at a section of a beam.
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FLEXURAL STRESSES: Theory of simple bending — Assumptions = Derivation of bending equation; M/ | = fiy = E/R
Meutral axis — Determination bending stresses — section modulus of rectangular and circular sections Solid and Hollow, 1T
sections — Design of simple beam sections. Aow

UNIT =111

SHEAR STRESSES: Derivation of formula — Shear stress distribution across various beams sections like rectangular,
circular, triangular, I, T sections.

DEFLECTION OF BEAMS: Bending into a circular arc — slope, deflection and radius of curvature — Differential
equation for the elastic line of a beam - Double integration and Macaulay’s methods — Determination of slope and
deflection for cantilever and simply supported beams subjected to point loads & U.D.L. Mohr’s theorems — Moment area
method — application to simple cases including overhanging beams. Brief explanation of statistically indeterminate Beams
and solution methods.

UNIT -1V

THIN CYLINDERS & SPHERES: Thin cylindrical vessels subjected to internal pressure, longitudinal and
circumferential stresses & strains, Volumetric strains — changes in dimensions of thin cylinders — Thin spherical shells.
THICK CYLINDERS: Stresses in a thick cylindrical shell, lame's equation — cylinders subjected to inside & outside
pressures — stress in compound thick eylinder.

UNIT =V

TORSION: Introduction- Derivation- Torsion of Circular shafts ~Transmission of power by circular shafis, composite
shafis.

COLUMNS & STRUTS: Buckling and stability, slenderness ratio, Failure of Columns & Struts, End conditions for long
columns, effect of end conditions on column buckling, Expressions for crippling loads. Euler’s theory of Columns,
Rankine's Formula.

Text books: Iy -
1. Mechanics of materials- BC Punmia, Lakshrs Publications( PY LT D,
2. Strength of materials, 5. Ramamrutham, Dhanpathrai Publishing Company

Reference Books:
1. Strength of materials by R.K.Bansal, Laxmi Publications .

2. Strength of materials by Bhavikatti, Lakshmi publications

3. Strength of materials by RK Rajput, 8 Chand publications.

4. Mechanics of materials- BC Punmia, Jain, Jain

3 Sadhu Singh, “Strength of Materials”, Khanna Publishers, New Delhi, 2000.

6.  Timoshenko S.P., “Elements of Strength of Materials™, East-West affiliated, New Delhi, 2000,
Web Links: -

http://nptel.ac.in/courses.php
http://mit.espe.edu.ec/courses/mechanical-engineering/
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Kinematics of Machinery

Teaching Total contact hours— 48 L | T P G

2
Prerequisite(s) :  Engineering Mechanics . ] ¢ 4

Course Objectives:

The students completing this course are expected to understand the nature and role of the kinematics of machinery, the
mechanisms and machines. The course includes velocity and acceleration diagrams, analysis of mechanisms joints, Cams
and their applications. It exposes the students to various kinds of power transmission devices like belt, rope, chain and gear
drives and their working principles and their merits and demerits.

Course Outcomes:

On Completion of the course, the students will be able to-
CO1: | To know about the degrees of freedom for a particular combination of linkages.

CO2: | Understand the working of different mechanisms.
.~ | The kinematics of machines deals with the motion of members of the mechanisms which
C03: includes the determination of velocities and acceleration of the machine members.
CO4: | Analyse the motion of the cams and followers.
CO35: | Understand the motion of the component of the mechanisms automobile and gear trains.

Syllabus:

UNIT -1

MECHANISMS : Elements or Links — Classification — Rigid Link, flexible and fluid link — Types of kinematic pairs —
sliding, turning, rolling, screw and spherical pairs — lower and higher pairs — closed and open pairs — constrained motion —
completely, partially or successfully constrained and incompletely constrained .Gruebler’s criteria , Grashoff’s law ,
Degrees of freedom, Kutzbachcriterian for planar mechanisms, Mechanism and machines — classification of machines —
kinematic chain — inversion of mechanism — inversions of quadric cycle chain — single and double slider crank chains.

UNIT-1I

LOWER PAIR MECHANISM: Exact and approximate copiers and generated types — Peaucellier, Hart and Scott Russul
— Grasshopper — Watt T. Chebicheff and Robert Mechanisms and straight line motion, Pantograph.

Conditions for correct steering — Davis Steering gear, Ackermans steering gear — velocity ratio; Hooke’s Joint: Single and
double — Universal coupling—application—problems.
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UNIT —1III

KINEMATICS: Velocity and acceleration — Motion of a link in machine — Determination of Velocity and acgeleration
diagrams — Graphical method — Application of relative velocity method - Four bar chain. Velocity and acceleration analysis
of a given mechanism, Kleins construction - Determination of Corioli’s component of acceleration.

Plane motion of body: Instantaneous center of rotation, centrodes and axodes — relative motion between two bodies —
Three centres in line theorem — Graphical determination of instantaneous centre, diagrams for simple mechanisms and
determination of angular velocity of points and links.

UNIT -1V

CAMS: Definitions of cam and followers — their uses — Types of followers and cams — Terminology —Types of follower
motion: Uniform velocity, Simple harmonic motion and uniform acceleration and retardation. Maximum velocity and
maximum acceleration during outward and return strokes in the above 3 cases.

Analysis of motion of followers: Roller follower — circular cam with straight, concave and convex flanks.

UNIT -V

GEARS

Higher pairs, friction wheels and toothed gears—types — law of gearing, condition for constant velocity ratio for
transmission of motion, Form of teeth: cycloidal and involute profiles. Velocity of sliding — phenomena of interferences —
Methods of interference. Condition for minimum number of teeth to avoid interference, expressions for arc of contact and
path of contact — Introduction to Helical, Bevel and worm gearing.

Gear Trains

Introduction to gear Trains, Train value, Types — Simple and reverted wheel train — Epicyclic gear Train. Methods of
finding train value or velocity ratio — Epi cyclic gear trains. Selection of gear box-Differential gear for an automobile.

Text Books:

1. Theory of Machines by Thomas Bevan/ CBS
2. Theory of Machines — S. S Rattan- TMH

References:

1. Theory of Machines Sadhu Singh Pearsons Edn

2. Theory of machines and Machinery /Vickers /Oxford .

3. Theory of Mechanisms and machines — A.Ghosh&A.K.Malik — East West Press Pvt. Ltd.
Popov Eger P., “Engg. Mechanics of solids”, Prentice Hall, New Delhi, 1998.

4. Theory of machines and Mechanisms — J. J. Uicker, G.R.Pennock & J.E. Shigley — Oxford
publishers.
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Teaching Total contact hours-48 E | T P C
Prerequisite(s): Fundamentals of Engineering Thermodynamics 2 I 0 3

Course Objective:
e Familiarize concepts of heat, work, energy and governing rules for conversion of one form to other.
e Explain relationships between properties of matter and basic laws of thermodynamics.
e Teach the concept of entropy for identifying the disorder and feasibility of a thermodynamic process.
e Introduce the concept of available energy for maximum work conversion.
» Familiarize stcam properties to understand working of steam power plants.
s Provide fundamental concepts of thermodynamics cycles used in steam power plants, IC engines and gas turbines.

Course QOutcomes:

On Completion of the course, the students will be able to-

| Explain the importance of thermo dynamic properties related: to conversion of heat energy
COL: | into work.

| Apply the laws of thermodynamics to boilers, heat pumps, refrigerators, heat engines,
Coz: compressors and nozzles.

CO3: | Utilize steam properties to design steam based components.

CO4: | Compare thermodynamic relations and air standard cycles.

CO5: | Applications of the thermo dynamics in Engineering.

Syllabus:

UMNIT-1

INTRODUCTION: BASIC CONCEPTS: Concept of continuum, macroscopic and microscopic approach,
thermodynamic systems - ¢losed, open and isolated and surroundings, thermodynamic equilibrium: properties, state, path
and process, quasi-static process, work, modes of work, laws of thermodynamics-Zeroth, first and Second Law. —concept
of temperature and heat.

FIRST LAW OF THERMODYNAMICS: First law of Thermodynamics — Corollaries — First law applied to a Process -
applied to a flow system — Steady Flow Energy Equation. Limitations of the First Law — Thermal Reservoir, Heat Engine,
Heat pump , Parameters of performance, PMM I - Joule™s Experiments.

UNIT -1 i
SECOND LAW THERMODYNAMICS: Kelvin's and Clausius statements and their equivalence, corollaries-PMM-11,
Heat Engines, Refrigerator and Heat Pump, Coefficient of Performance, Carnot’s principle, Carnot cycle and its specialties,
Thermodynamic scale of Temperature.,
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ENTROPY: Clausius Inequality, Entropy, Principle of Entropy Increase — Energy Equation, Availability and
Irreversibility — Thermodynamic Potentials, Gibbs and Helmholtz Functions, Maxwell Relations ,Clausius Clapeyron
equations, Joule Thomson coefficient, Elementary Treatment of the Third Law of Thermodynamics. €7

UNIT- 111

PROPERTIES OF STEAM

Pure Substances, p-V-T- surfaces, T-S and h-s diagrams, Mollier Charts, Phase Transformations — Triple point at critical
state properties during change of phase, Dryness Fraction — Clausius — Clapeyron Equation Property tables. Mollier charts
— Various Thermodynamic processes and energy Transfer — Steam Calorimetry.

Perfect Gas Laws — Equation of State, specific and Universal Gas constants — various Nonflow processes, properties, end
states, Heat and Work Transfer, changes in Internal Energy — Throttling and Free Expansion Processes — Flow processes.

UNIT -1V

Deviations from perfect Gas Model — Vader Waals Equation of State — Compressibility charts — variable specific Heats,
Mixtures of perfect Gases — Mole Fraction, Mass friction Gravimetric and volumetric Analysis — Dalton’s Law of partial
pressure, Avogadro’s Laws of additive volumes — Mole fraction , Volume fraction and partial pressure, Equivalent Gas
const. And Molecular Internal Energy, Enthalpy, sp. Heats and Entropy of Mixture of perfect Gases and Vapour,
Atmospheric air - Psychrometric Properties — Dry bulb Temperature, Wet Bulb Temperature, Dew point Temperature,
Thermodynamic Wet Bulb Temperature, Specific Humidity, Relative Humidity, saturated Air, Vapour pressure, Degree of
saturation — Adiabatic Saturation , Carrier’s Equation — Psychrometric chart.

UNIT -V

AIRSTANDARD CYCLES: Otto, Diesel, Dual Combustion cycles, Sterling Cycle, Atkinson Cycle, Ericsson Cycle,
Lenoir Cycle — Description and representation on P-V and T-S diagram, Thermal Efficiency, Mean Effective Pressures on
Air standard basis — comparison of Cycles.

REFRIGERATION CYCLES: Brayton and Rankine cycles — Performance Evaluation — combined cycles, Bell-Coleman
cycle, Vapour compression cycle-performance Evaluation.

Text Books:
1. P.K.Nag, Engineering Thermodynamics, 5/e, Tata McGraw Hill, 2013.
7. J.B.Jones and G.A.Hawkins, Introduction to Thermodynamics, 2/e, John Wiley & Sons, 2012.

References:
1. Moran, Michael J. and Howard N. Shapiro, Fundamentals of Engineering Thermodynamics, 3/e, Wiley, 2015
2. Claus Borgnakke Richard E. Sonntag, Fundamentals of Thermodynamics, 7/e, Wiley, 2009
3. R.K.Rajput, S.Chand& Co., Thermal Engineering, 6/e, Laxmi publications, 2010.
4. Yunus A. Cengel, Michaela A. Boles, Thermodynamics, 7/e, Tata McGraw Hill, 2011.
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Regulation Godavari Institute of Engineering & Technology B
GRBT-19 (Autonomous) 11 B.Tech. I1I Sem

Course Code (3 semester)

Fluid Mechanics & Hydraulic Machinery

19130306
Teaching Total contact hours-48 LT P C
Prerequisite(s): Engineering Mechanics 3 0 0 3

Course Objectives:

The students completing this course are expected to understand the properties of fluids, its kinematic and
dynamic behavior through various laws of fluids like continuity, Euler’s, Bernoulli’s equations, energy and
momentum equations. Further, the student shall be able to understand the theory of boundary layer, working
and performance characteristics of various hydraulic machines like pumps and turbines.

Course Qutcomes:

On Completion of the course, the students will be able to-
Col- Describe the properties of fluids and Explain the mechanics of fluids at rest and in motion by
i " | observing the fluid phenomena.
 CO2: | Distinguish the types of flows and continuity equation.
CO3: | Derive Eulers Equation of motion and Deduce Bernoulli’s equation.
. CO4: | Examine energy losses in pipe transitions and Sketch energy gradient lines.
CO5: | Describe Basic working of hydraulic turbines and hydraulic pumps.

Syllabus:

UNIT-I

FLUID STATICS: Dimensions and units: physical properties of fluids- specific gravity, viscosity surface
tension- vapor pressure and their influence on fluid motion- atmospheric gauge and vacuum pressure —
measurement of pressure- Piezometer, U-tube and differential manometers.

UNIT-II

FLUID KINEMATICS: stream line, path line and streak lines and stream tube, classification of flows-steady
& Unsteady, uniform, non uniform, laminar, turbulent, rotational, and irrotational flows-equation of continuity
for one dimensional flow.

FLUID DYNAMICS: surface and body forces —Euler’s and Bernoulli’s equations for flow along a stream
line, momentum equation and its application on force on pipe bend.

UNIT-1I

CLOSED CONDUIT FLOW: Reynold’s experiment- Darcy Weisbach equation- Minor losses in pipes-
pipes in series and pipes in parallel- total energy line-hydraulic gradient line. Measurement of flow: pilot tube,
venturi meter, and orifice meter, Flow nozzle.

BOUNDARY LAYER THEORY AND APPLICATIONS: Concepts of boundary layer, boundary layer

st =% 1 e
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i and equatic : : . _
th.lcknes‘s q txon's, momentum integral equation, boundary layer separation and its control, Cavitation.
Circulation, Drag and lift on immersed bodies, Magnus effect

UNIT-IV

BASICS OF TURBO MACHINERY: hydrodynamic force of jets on stationary and moving flat, inclined,

and curved vanes, jet striking centrally and at tip, velocity diagrams, work done and efficiency, flow over
radial vanes.

HYDRAULIC TURBINES: classification of turbines, impulse and reaction turbines, Pelton wheel, Francis

turbine and Kaplan turbine-working proportions, work done, efficiencies , hydraulic design — draft tube-
theory- functions and efficiency.

PERFORMANCE OF HYDRAULIC TURBINES: Geometric similarity, Unit and specific quantities,
characteristic curves, governing of turbines, selection of type of turbine, cavitation, water hammer.

UNIT-V

CENTRIFUGAL PUMPS: classification, working, work done — manomertic head- losses and efficiencies
specific speed- pumps in series and parallel-performance characteristic curves, NPSH. RECIPROCATING
PUMPS: Working, Discharge, slip, indicator diagrams.

Text Books:

1. Fluid Mechanics and Hydraulic Machines byBansal.
2. Hydraulics, fluid mechanics and Hydraulic machinery by Modi and Seth.

Reference Books:

1. Fluid Mechanics and Fluid Power Engineering by D.S. Kumar, Kotaria&Sons.
2. Fluid Mechanics and Machinery by D. Rama Durgaiah, New Agelnternational.
3. Hydraulic Machines by Banga& Sharma, KhannaPublishers.

Useful Web-links: http://nptel.ac.in/courses.phP

http:/m it espe.edu.ec/courses/mechanical-engineering/
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Regulation
GRBT-19

Godavari Institute of Engineering & Technology
(Autonomous)

Course Code

Design Thinking and Innovation

II B.Tech. III Sem
(3 semester)

Teaching Total contact hours-42

Prerequisite(s):

Course Objectives:

Build mindsets & foundations essential for designers

Learn about the Human-Centered Desi gn methodology and understand their real-world

applications

Use Design Thinking for problem solving methodology for investigating illdefined problems.

Undergo several design challenges and work towards the final design challenge.
Apply Design Thinking on the following Streams to

Project Stream 1: Electronics, Robotics, IOT and Sensors

Project Stream 2: Computer Science and IT Applications

Project Stream 3: Mechanical and Electrical tools

Project Stream4: Eco-friendly solutions for waste management, infrastructure, safety,
alternative energy sources, Agriculture, Environmental science and other fields of engineering.

How To Pursue The Project Work?

The first part will be learning-based-masking students to embrace the methodology by
exploring all the phases of design thinking through the wallet/ bag ch allenge and podcasts.

The second part will be more discussion-based and will focus on building some necessary
skills as designers and learning about complementary material for human- centered design.

The class will then divide into teams and they will be working with one another for about 2 —

3 weeks. These teams and design challenges will be the basis for the final project and final
presentation to be presented.

The teams start with Design Challenge and go through all the phases more in depth from
coming up with the right question to empathizing to ideating to prototyping and to testing.

Outside of class, students will also be gathering the requirements, identifying the challenges,

usability, importance etc

At the end, Students are required to submit the final reports, and will be evaluated by the

faculty.
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Tasks To Be Done:
Task 1: Everyone is a Designer

e Understand class objectives & harness the designer mindset
Task 2: The Wallet/Bag Challenge and Podcast

e (Gain a quick introduction to the design thinking methodology
e Go through all stages of the methodology through a simple design challenge
e Podcast: Observe, Listen and Engage with the surrounding environment and identify a design
challenge.
Task 3: Teams & Problems
e Start Design Challenge and learn about teams & problems through this
e TFoster team collaboration, find inspiration from the environment and learn how to identify
Problems.
Task 4: Empathizing
e Continue Design Challenge and learn empathy
¢ Learn techniques on how to empathize with users
e Go to the field and interview people in their environments
e  Submit Activity Card
Task 5: Ideating
e Continue Design Challenge and learn how to brainstorm effectively
e Encourage exploration and foster spaces for brainstorming
e Submit Activity Card
Task 6: Prototyping
e  Continue Design Challenge and learn how to create effective prototypes
e  Build tangible models and use them as communication tools
e  Start giving constructive feedback to classmates and teammates
e ubmit Activity Card
Task 7: Testing
¢  Finish Design Challenge and iterate prototypes and ideas through user feedback
e Evolve ideas and prototypes through user feedback and constructive criticism
e Get peer feedback on individual and group performance
e  Submit Activity Card
Task 8:
e Final Report Submission and Presentation
Note: The colleges may arrange for Guest Speakers from Various Design Fields: Graphic Design,
Industrial Design, Architecture, Product Design, Organizational Design, etc to enrich the students
with Design Thinking Concept.
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REFERENCES:
1. Tom Kelly, The Art of Innovation: Lessons in Creativity From IDEO, America’s Leading e

Design Firm (Profile Books, 2002)
2. Tim Brown, Change by Design: How Design Thinking Transforms Organizations and Inspires

Innovation (HarperBusiness, 2009)
3. Jeanne Liedtka, Randy Salzman, and Daisy Azer, Design Thinking for the Greater Good:

Innovation in the Social Sector (Columbia Business School Publishing, 2017).

OTHER USEFUL DESIGN THINKING FRAMEWORKS AND METHODOLOGIES:
e Human-Centered Design Toolkit (IDEQ); https://www.ideo.com/post/design-kit
e Design Thinking Boot Camp Bootleg (Stanford D-School);

https://dschool.stanford.edu/resources/the-bootcamp-bootleg

Collective Action Toolkit (frogdesign); https://www.frogdesign.com/wpcontent/uploads/2016/
03/CAT 2.0 English.pdf

e Design Thinking for Educators (IDEO); https://designthinkingforeducators.com/
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Regulation Godavari Institute of Engineering & Technology i
GRBT-19 (Autonomous) 11 B.Tech.l Sem
Course Code Mechanics of Solids & Metallurgy lab 5-oamentec)
Teaching Total contact hours-42 E | T P C
o i i . I y ] 3 1.5
Prerequisite(s); Engineering Physics and Engineering Chemistry

Course Objective:

The students completing this course are expected to understand the testing methods to find the strength of different
materials, microstructure of various materials,

Course Outcomes:

On Completion of the course, the students will be able to-
Determine the Young's Modulus for ductile materials and analyze the various points on
1k ) e S
stress strain diagram. {Level 5)
CO2: | Analyze& compare the hardness values for various materials. (Level 4)
CO3: | Experiment on a spring to interpret the stiffness and shear modulus. (Level 3)
CO4: Outline the concept of impact loading and to determine impact values for various materials.
“lflevel2y 00000000
CO5: | Compare the Micro structures of Ferrous & Non-Ferrous Alloys. (Level 1)

List of Experiments:
Any 6 experiments from each section A and B

(A) METALLURGY LAB:

. To Study effect of carbon % on Micro Structure of different types of steels

Bl

. To study the effects of heat treatment. (annealing, normalising, and hardening) on hardness and Microstructure
of steels.

3. To Determine the grain size in given specimen of steels.

4. To Determine hardenability of steel specimen by Jominy End quench Test.

5. To Study the Micro structures of Non-Ferrous Alloy like Aluminum and brass.

6

. Ta find out the hardness of various treated and untreated steels.

{B) MECHNICS OF SOLIDS LAB:

|. Tension test to determine the % elongation, % reduction in cross sectional area of the specimen,

2. Bending test
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a) Simple supported beam
b) Cantilever beam

3. Torsion test

4. Hardness test

a) Brinells hardness test
b) Rockwell hardness test
5. Test on springs

6. Compression test on cube
7. Impact test

a) Izod test

b) Charpy test

8. Double shear test

Lab Manual is to be given

CO-PO Mapping:

( 1: Slight [Low]; 2: Moderate[Medium|; 3: Substantial[High], '-': No Correlation)
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Course Code
Fluid Mechanics & Hydraulic Machinery Lab

11 B.Tech. 11l Sem
(3 semester)

Teaching Totalcontacthours-48

Prerequisite(s): Engineering Mechanics

Course Outcomes:

Course Objective: To impart hands-on practical exposure on study of fluid flow and working of hydraulic machinery.

On Completion of the course, the students will be able to-

COl: | Perform experiments to determine the coefficient of discharge of flow measuring devices.

CO2: | Conduct experiments on hydraulic turbines and pumps to draw characteristics.

Lok knowledge in real life situations.

Test basic performance parameters of hydraulic turbines and pumps and execute the

CO4: | Determine the energy flow pattern through the hydraulic turbines and pumps.

CO5: | Exhibit his competency towards preventive maintenance of hydraulic turbines.

List of Experiments:

L.

_Calibration of Orifice meter.

Calibration of Venturimeter.

Performance Test on Single Stage Centrifugal Pump.
performance Test on Multi Stage Centrifugal Pump.
performance Test on Reciprocating Pump.

Determination of friction factor for a given pipe line.

rmination of loss of head due to sudden contraction in a pipeline.

Performance Test on Pelton Wheel.

10. Impact of jets on Vanes.

11. Performance Test on Francis Turbine.

12. Determination of Reynolds n

umber of fluid flow.

13. Verification of Bernoulli’s theorem
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principle of least squares, method of least squares, regression lines.

@,mam.mg-&_—mnamm
probability, Baye's theorem, random variables (discrete and continuous), probebility density
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Course Code . .
Dynamics of Machinery

Teaching Totalcontacthours-55 L T P C

Prerequisite(s): Kinematics of Machinery 3 0 0 3

Course Objective:

The students completing this course are expected to equip the student with fundamental knowledge of
dynamics of machines so thatstudent can appreciate problems of dynamic force balance, transmissibility of
forces, isolation ofsystems, vibrations.Develop knowledge of analytical and graphical methods for
calculating balancing of rotaryand reciprocating masses.Develop understanding of vibrations and its
significance on engineering design.Develop understanding of dynamic balancing, flywheel analysis,

gyroscopic forces andmoments.

Course Outcomes:

On Completion of the course, the students will be able to-

COl: | Analyze stabilization of sea vehicles, aircrafts and automobile vehicle. (Analyze)

CO2: | Compute frictional losses, torque transmission of mechanical systems (Compute)
CO3: | Analyze and design the flywheels and governors (Analyze).
CO4: | Estimate the unbalanced forces in reciprocating and rotary masses (Estimate).

COS5: | Understand free and forced vibrations of single degree freedom systems (Understand).

Syllabus:

UNIT-1
PRECESSION: Gyroscopes, effect of precession motion on the stability of moving vehicles such as
motor car, motorcycle, aeroplanes and ships.

UNIT-II

FRICTION: Inclined plane, friction of screw and nuts, pivot and collar, uniform
pressure, uniform wear, friction circle and friction axis, lubricated surfaces, boundary friction, film,
lubrication.

CLUTCHES: Friction clutches- single disc or plate clutch, multiple disc clutch, cone clutch,
centrifugal clutch.

BRAKES AND DYNAMOMETERS: Simple block brakes, internal expanding brake, band brake of
vehicle.General description and operation of dynamometers: Prony, Rope brake, Epicyclic, Bevis Gibson
and belt transmission,

UNIT-I1I

TURNING MOMENT DIAGRAMS: Dynamic force analysis of slider crank mechanism, inertia
torque, angular velocity and acceleration of connecting rod, crank effort and turning moment
diagrams—fluctuation of energy—flywheels and their design.

GOVERNERS:  Watt, Porter and  Proellgovernors,  Springloadedgovernors—
HartnellandHartungwithauxiliary springs. sensitiveness, isochronism and hunting.
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UNIT- 1V

BALANCING: Balancing of rotating massessingleandmultiple—single and differentplanes,use of
analyticalandgraphicalmethods. Primary, secondary,
andhigherbalancingofreciprocatingmasses. Analyticalandgraphical methods, unbalancedforcesandcouples —
examinationof*“V” multicylinderinlineandradialenginesforprimary and
secondarybalancing,locomotivebalancing, hammerblow,swayingcouple,variationoftractiveeffort.

UNIT-V

VIBRATIONS: Free vibration of spring mass system — oscillation of pendulums, centres of oscillation
and suspension, transverse loads, vibrations of beams with concentrated and distributed
loads.Dunkerly’smethods,Raleigh’smethod,whirlingofshafts,criticalspeeds,torsionalvibrations, two and
three rotor systems. Introduction to damped and forced vibrations.

Text Books:
1. TheoryofMachines,”S.SRatan,Mc.GrawHillPubl.
2. Theory of Machines, "Thomas Bevan,. CBS Publishers

References:
1 Theoryof Machines,-Khurmi, S.Chand publications
Useful Web-links: http://nptel.ac.in/courses.php

CO-PO Mapping:

( 1: Slight [Low]; 2: Moderate[Medium]; 3: Substantial[High], '-': No Correlation)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12
CO1 |2 - - - - - - - - - - -
cOo2 - - - - - - - - - - - -
COo3 - - - - - 3 - - - - - -
CO4 - - 3 - - - - - - - - -
CO5 - - - - - - 2 - - - - -
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Thermal Engineering-I

IT B.Tech. Il Sem
(4 semester)

Teaching Total contact hours - 48

Prerequisite(s): Basic knowledge of Thermodynamics.

Course Objective:

1. Understand ideal and air standard vapor cycle and evaluate the performance in open systems like steam power

plant, gas turbine etc.

2. Analyse different air standard cycles specifically related to IC engines and solve problems on the intricacies of

performance of the cycle.

3. Understand the direction law and concept of entropy increase of the universe.

Course Qutcomes:

On Completion of the course, the students will be able to-

Analyse all the thermodynamic relations of IC Engines & Air Compressors

Classify various types of IC Engines, Air compressors & cycle of operations

Demonstrate the effect of various operating variables on engine performance

Estimate performance and various efficiencies of IC Engine & Air compressors

Design and evaluate performance and various efficiencies of IC Engine & Air compressors.

COl:

CO2:

CO3;

CO4:

C05:
Syllabus:
UNIT -1

I. C. ENGINES: Classification - Working principles, Valve and Port Timing Diagrams, - Engine systems — Fuel,
Carburetor, Fuel Injection System, Ignition, Cooling and Lubrication, principle of wankle engine, principles of

supercharging and turbo charging.

UNIT -1I

Actual Cycles and their Analysis: Introduction, Comparison of Air Standard and Actual Cycles, Time Loss Factor, Heat
Loss Factor, Exhaust Blowdown-Loss due to Gas exchange process, Volumetric Efficiency. Loss due to Rubbing Friction,

Actual and Fuel-Air Cycles of CI Engines.

UNIT —III

Combustion in S.I. Engines: Normal Combustion and abnormal combustion — Importance of flame speed and effect of
engine variables — Type of Abnormal combustion, pre-ignition and knocking — Fuel requirements and fuel rating, anti

knock additives — combustion chamber — requirements, types.
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Combustion in C.I. Engines: Four stages of combustion — Delay period and its importance — Effect of engine variables —
Diesel Knock— Need for air movement, suction, compression and combustion induced turbulence — open and divided
combustion chambers and nozzles used — fuel requirements and fuel rating. e

Measurement, Testing and Performance: Parameters of performance - measurement of cylinder pressure, fuel
consumption, air intake, exhaust gas composition, Brake power — Determination of frictional losses and indicated power —

Performance test — Heat balance sheet and chart.

UNIT - IV

COMPRESSORS: Classification —positive displacement and roto dynamic machinery — Power producing and power
absorbing machines, fan, blower and compressor — positive displacement and dynamic types — reciprocating and rotary
types.

Reciprocating Compressors: Principle of operation, work required, Isothermal efficiency volumetric efficiency and effect
of clearance, stage compression, under cooling, saving of work, minimum work condition for stage compression.

UNIT -V

Rotary Compressors (Positive displacement type): Roots Blower, vane sealed compressor, Lysholm compressor —
mechanical details and principle of working — efficiency considerations.

Dynamic Compressors: Centrifugal compressors: Mechanical details and principle of operation — velocity and pressure
variation. Energy transfer-impeller blade shape-losses, slip factor, power input factor, pressure coefficient and adiabatic
coefficient — velocity diagrams — power.

Axial Flow Compressors: Mechanical details and principle of operation — velocity triangles and energy transfer per stage
degree of reaction, work done factor - isentropic efficiency- pressure rise calculations — Polytropic efficiency.

Text Books:

1. 1.C. Engines / V. GANESAN- TMH
2. Heat engines, Vasandani & DS Kumar, Metropoliton Book Company, New Delhi

References:
1. IC Engines — M.L.Mathur & R.P.Sharma — DhanpathRai & Sons.
2. LC.Engines—Applied Thermosciences—C.R.Ferguson&A.T.Kirkpatrick-2 nd Edition-Wiley Publ
3. LC. Engines - J.B.Heywood /McGrawHIIL.
4. Thermal Engineering — R.S.Khurmi & J.S.Gupta- S.chandPubl Useful

Web Links:

1.http://nptel.ac.in/courses.php http://mit.espe.edu.ec/courses/mechanical-engineering/

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA



= GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY
((auTONOMOUS)
Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada

DEPARTMENT OF MECHANICAL ENGINEERING
4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20)

GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY
((AUTONOMOUS)
Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada

DEPARTMENT OF MECHANICAL ENGINEERING

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20)
CO-PO Mapping:

( 1: Slight [Low]; 2: Moderate[Medium]; 3: Substantial[High], '-': No Correlation) "

g, |

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY
((auTONOMOUS)
Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada

DEPARTMENT OF MECHANICAL ENGINEERING
4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20)

.- i GODAVARI INSTITUTE ?F ENGINEERING & TECHNOLOGY
(AUTONOMOLS)
Approved by AICTE, Accredited by NEA & NAAC A+’ Grade, Recognized under 2{f) and 12{b) of UGE, Permanently Affiliated to INTUK, Kakinada
DEPARTMENT OF MECHANICAL ENGINEERING

4 Yenrs B.Tech. (Mechanical Engineering) Course Structure: (2009-20)

Regulation Godavari Institute of Engineering & Technology -
GRBT-19 { Autonomous) I1 B.Tech. Il Sem
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Production Technology

L | T P C

Teaching Total comtact hours — 48

Prerequisite(s): Metallurgy and Material Science, Engineering Workshop| 3 | 0 | 0 3

Course Objectives:
To impart basic knowledge and understanding about the primary manufacturing processes such as casting, joining, forming
and powder metallurgy and their relevance in current manufacturing industry; To introduce processing methods of plastics.

Course Outcomes:

On Completion of the course, the students will be able to-

COl: | Understand the fundamentals of manufacturing process.
CO2: | To gain knowledge in manufacturing techniques like casting, welding, forging etc.
CO3: | Apply principles of production techniques and be able to fabricate basic parts.
C04: | Understand the principles of forming techniques to fabricate ;‘E:l'“l-bd parts .

CO5: | Apply the principles of plastic processing to fabricate plastic parts.

Syllabus:

UNIT -1

CASTING: Steps involved in making a casting, Advantage of casting and its applications, Patterns and Pattern making,
Types of patterns — Materials used for patterns, patiern allowances and their construction, Principles of Gating, Gating ratio
and design of Gating systems.

UNIT - 11

Methods of melting and types of furnaces, Solidification of castings, Solidification of pure metals and alloys, short & long
freezing range alloys. Casting design considerations, principle and applications of Permanent mould casting, Centrifugal
ecasting, Die casting and Investment casting,

Continuous casting,

LINIT =11

Welding: Classification of welding processes, types of welded joints and their characteristics, Gas welding, Different types
of flames and uses, Gas cutting.Principles of Arc welding, Manual metal arc welding, Carbon arc welding, Sub merged arc
welding, Inert Gas welding- TIG & MIG welding.

Resistance welding, Solid state welding processes- Friction welding, Friction stir welding, Forge wt.:ld'mg,- Explosive
welding, Thermit welding, Plasma welding, Laser welding, Electron beam welding, Soldering & Brazing.Heat affected
zones in welding, Weldability of metals, welding defects — causes and remedies, Destructive and non-destructive testing of
welds, Design of welded jointss,
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UNIT -1V

Plastic deformation of metals and alloys, Hot working and Cold working, Strain hardening and Annealing.

Bulk forming processes: Forging - Types Forging, Smith forging, Drop Forging, Roll forging, Forging hammers Rotary
forging, forging defects, Rolling — fundamentals, types of rolling mills and products, Forces in rolling and powet
requirements. Extrusion characteristics, Types of extrusion, Impact extrusion, Hydrostatic extrusion, Drawing-Wire
drawing, Deep Drawing and Tube drawing.

Introduction to powder metallurgy — compaction and sintering, advantages and applications.

UNIT -V

Sheet metal forming - Blanking and piercing, Forces and power requirement, stretch forming, Bending, Bending,
Springback, Coining, Spinning, Types of presses and press tools.Processing of Plastics: Types of Plastics, Properties,
Applications and their processing methods, Blow and Injection moulding.

Text Books:

1 Manufacturing Processes for Engineering Materials - Kalpakjian S and Steven R Schmid- Pearson
Publ, S"Edn.

2. Manufacturing Technology -Vol I- P.N. Rao- TMH

References :

1.  Manufacturing Science — A.Ghosh&A.K.Malik — East West Press Pvt. Ltd

2. Process and materials of manufacture- Lindberg- PHI

3. Production Technology- R.K. Jain- Khanna

4. Production Technology-P C Sharma-S. Chand

5. Manufacturing Processes- H.S. Shaun- Pearson

6. Manufacturing Processes- J.P. Kaushish- PHI

7. Fundamentals of Modern Manufacturing - Mikell P Groover- Wiley publ — 3™ Edition
Useful Web-links : http:/mptel.ac.in/courses.php

http://mit.espe.edu.ec/courses/mechanical-engineering/ N
L]
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r—
Regulation | Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) II B.Tech. II Sem
Course Code | UTILIZATION OF ELECTRICAL ENERGY (% memrggtar]
(Open Elective-I)
Teaching Total contact hours - 45 L|T P C
Prerequisite(s): Basic electrical engineering 3|0 0 3

Course Objective:

To Identify most appropriate heating or welding techniques for suitable applications
To understand various level of luminosity produced by different illuminating sources
To identify a suitable motor for electric drives and industrial applications

To Plot speed-time curves for different services.

To Understand Specific energy consumption

S S e

Course Qutcomes:

On Completion of the course, the students will be able to-

CO1: | identify most appropriate heating or welding techniques for suitable applications
CO2: | understand various level of luminosity produced by different illuminating sources
C03: | identify a suitable motor for electric drives and industrial applications

CO4: | Plot speed-time curves dfor different services.
COS: | Understand Specific energy consumption

Syllabus:

UNIT -1

Electric Heating’ Advantages and methods of electric heating—Resistance heating, induction
heating and dielectric heating.

Electric Welding: Electric welding—Resistance and arc welding-Electric welding equipment—
Comparison between AC and DC Welding

UNIT-11

INlumination Fundamentals: Introduction, terms used in illumination-Laws of illumination—
Polar curves— Integrating sphere-Lux meter—Sources of Ij ght

Various Illumination Methods: Discharge lamps, MV and SV lamps — Comparison between
tungsten filament lamps and fluorescent tubes—Basic principles of light control- Types and design
of lighting and flood lighting—LED lighting.
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UNIT - 111

Selection of Motors: Choice of motor, type of electric drives, starting and running
characteristics— Speed control-Temperature rise—Applications of electric drives—Types of
industrial loads—continuous—Intermittent and variable loads—Load equalization,

UNIT -1V

Electric Traction — I: System of electric traction and track electrification— Review of existing
electric traction systems in India— Special features of traction motor— Mechanics of train
movement-Speed-time curves for different services — Trapezoidal and quadrilateral speed time
curves.

UNIT -V

Electric Traction — I1: Calculations of tractive effort— power —Specific energy consumption for
given run—Effect of varying acceleration and braking retardation—Adhesive weight and braking
retardation adhesive weight and coefficient of adhesion— Principles of energy efficient motors.

Text Books:
1. Utilization of Electric Energy — by E. Openshaw Taylor, Orient Longman.
2. Art & Science of Utilization of electrical Energy — by Partab, DhanpatRai& Sons.

Reference Books:

1. Utilization of Electrical Power including Electric drives and Electric traction — by
N.V.Suryanarayana, New Age International (P) Limited, Publishers, 1996.
2. Generation, Distribution and Utilization of electrical Energy — by C.L. Wadhwa, New Age
International (P) Limited, Publishers. 1996.

Web-Resources:

1. www.electricald4u.com
2. www.nptel.com

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA



= GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY
((auTONOMOUS)
Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada

DEPARTMENT OF MECHANICAL ENGINEERING
4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20)

CO-PO Mapping:

(1:Slight [Low]; 2: Moderate[Medium]; 3: Substantial[High], '-': No Correlation)

PO1 |;PO2-= | PO3 | PO4- | PO5 - | P06 | PO7 --POB =['PQ9 | BO10 |"PO1Li|PO12
Cco1 | - 2 - - - - - - - - - -
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COo3 | - - 3 - - - - - - E - -
CO4 | - - 2 - - - - 5 - - - -
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e

Regulatioinf | Godavari Institute of Engineering & Technology

GRBT-19 (Autonomous) 11 B.Tech. I1 Sem
| Course Code INTERNET OF THINGS (4 semester)
| (Common for CSE, ECE, EEE, Mining, ME, AME, CE)
i Teaching Total contact hours - 50 LI|T|P]|C
! Prerequisites: Knowledge of Logic Gates, Relays, Registers, Counter,
| Microcontroller, ~ Microprocessor, Sensors, Interfacing, Digital] 3 | - | - | 3
! communication, Basic operations and Internet basics.

Course Objectives:

1. Understand the concepts of IOT development infrastructure.
Understand the principles of wired and wireless communication protocols.
Understand the threats and security issues in the development of IOT.
Understand the types of measurement errors and sensors.
Understand the design and development process of IOT platform.

bh b b 19

Course Outcomes:

On Completion (?f the course, the students will be able to

CO1: | Understand IOT development cycles, Infrastructure, challenges and requirements.

CO02: | Learn about the wired and wireless communication protocols implementation.

. | Learn about Privacy, Types of Threats and Security challenges present in IOT and
CO03:
[oT Clouds.

Analyze various measurement methods and errors and their impact on IOT
development.

CO4:

CO5: | Develop 10T based products for real life problems.

Syllabus:

UNIT-1 Fundamental of IoT

Internet of things definition, IoT Functional view Internet of things today, Internet of things
tomorrow, Potential success factors, Internet of things vision, Future communication
challenges-5G scenario, Fundamental characteristics of IoT, IOT Layered Architecture,
Detailed IoT layered architecture, IoT Enabling technologies, IoT Smart Environment and
smart space creation. IoT Applications and use case scenarios. Resource management for IoT.

UNIT-2 Communication Protocols for IoT

Wired Communication Protocols:

I12C, SPI, One Wire,RS232, Ethernet, RS 485, UART, USART, USB,
Wireless Communication Protocols:

Blue tooth, ZigBee, Z-Wave, LoOWPAN, WiFi-ah, NFC, RFID), Application Protocols MQTT,
CoAP, HTTP.

UNIT-3 Threats, Security, Privacy and IoT Cloud
IoT as Interconnection of Threats:
Phase attach, Attack as per Architecture, Attach-based on Components.

—
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Security Engineering for IOT Development:

Building Security into design and development, Secure Design: Safety and Security Design,
Processes and Agreements, Technology Selection.

Mitigating to Privacy Concern: '

Privfacy Challenges introduced by IoT, Guide to perform PIA, PbD Principles, Privacy
Engineering Recommendations

10T Cloud:

Concepts of Cloud, Your Organization and Cloud Computing, Cloud Computing Services
(IaaS, Paa$, SaaS).

Case Study: ThingSpeak Cloud, Blynk Cloud, MQTT Cloud

UNIT-4 Measurement Errors and Sensors
Measurement Errors:

Gross Error, Systemic error, Absolute Error, Relative Error, Accuracy, Precision, Resolution,
Significant Figure, Measurement Error Combinations, Basics of Statistical Analysis.
Sensors and Transducers:

Passive and Active Sensors, Resistive Sensors, Capacitive Sensors and Inductive Sensors,

Temperature Sensor, Humidity Sensor, Ultra-Sonic Sensor, IR Sensor, PIR Sensor, Vibration
Sensor, Gas Sensor, Hall Effect Sensor.

UNIT-5:
Hardware:
Arduino Uno Board, NodeMCU Board

Software Tools:

Arduino IDE, Compilers, Cross-Compilers, Linkers, Libraries, Debuggers, Simulators,
Emulators, Serial Monitor, Intel Hex File and Motorola Hex File Format.

Programming Language:

Arduino Programming Structure, Data Types, Operators, Control Statements (IF, IF-ELSE,

WHILE, DO-WHILE, FOR, SWITCH-CASE, SWITCH-CASE-BREAK, SWITCH-CASE-
CONTINUE) and Precompiled Functions.

Case Studies:
Home Automation, Agriculture 3.0, Health Care, Industry 4.0

Development Platform: Hardware, Software, Programming Language

Text books:

1. O.Vermesan, P.Friess, “ Internet of Thihgs-From Research and Innovation to Market

Deployment”, River Publishers, 2014.

2. B.Russell and D.VanDuren, “Practical Internet of Things Security”, -Packt Publishing,
2016.

3. A.T.Velte, T. J. Velte, R.Elsenpeter, “Cloud Computing — A Practical Approach” Mg-
Graw Hill, 2010.

4.

R. B. Northrop, “ Introduction to Instrumentation and Measurement” Second Edition,
CRC Taylor and Francis 2005.
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P ¥

!

™ Regulation Godavari Institute of Engincering & Technology A
GRBT-19 (Autonomous) HIB :I'ech [ Sem

Course Code OPERATING SYSTEMS (5 semester)

19150506 (OPEN ELECTIVE) '

Teaching Total contact hours- 48 LIT]| P ¢
Prerequisile(s): Basic knowledge about Computer Peripherals and

Computer Architecture 3|00 3

Course Objective(s):
» Tounderstand the general structure of modern computers

» To acquire the knowledge of general purpose, structure and functions of operating systems
» Toidentify and illustrate the of OS aspects by example '

Course Outcome(s):

After successful completion of this course, a student will be able to-

CO-1: Describe the general architecture of computers

CO-2: Describe, contrast and compare differing structures for operating syslems:

C0-3: Understand and analyse theory and implementation of: processes, resource control
(concurrency etc.), physical and virtual memory, scheduling, /0 and files

UNIT-1

Computer System and Operating System Overview: Overview of computer operating system,

Operating system structure, operating system operations, protection and security, services,
systems calls. operating system generation.

UNIT-2

Process Management: Process concept- process scheduling, operations, Process scheduling

f criteria and algorithms, and their evaluation, Multi Thread programming models, Inter process
communication. ‘

s
UNIT-3
Concurrency: Process synchronization, the critical- section problem, Peterson’s Solution,
synchronization hardware, semaphores, classic problems of synchronization, monitors.
UNIT-4
Memory Management: Swapping, contiguous memory allocation, paging, structure of the page
table, segmentation,

Virtual Memory Management: Virtual memory, demand paging, page-Replacement
algorithms, Allocation of Frames, Thrashing
UNIT-5

l\‘iass-Slomge Structure: Overview of Mass-storage structure, Disk structure, disk attachment
disk scheduling (FCFS, SCAN, CSCAN, SSTF) ' ' '
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| Text Books ' :
‘ 1. Operating System Conccpts-
Edition, John Wiley.

2. Operating Systems - Interna| and Desiy
Pearson education. ’

Abraham Silberchatz, Peter B. Galvin, Circg: Gagne 7th

n Principles Stallings, Sixth Edition--2005,

Reference Books ' !
| 1. Opemting systems- A Concept based Approach-D.M.Dhamdhere, 2nd Edition, TMH
| 2. Operating System A Design Approach-Crowley, TMH.
3. Modern Operating Systems, Andrew S Tanenbaum 3cd edition PHI.

Web Reflerences;
https:/mptelac.in/courses/106/106/106106144/

CO-PO Mapping: . i
(1: Slight {Low]; 2: Moderate[Medium];  3: Substantial[High], *-': No C|orrclalion)

PO1 | PO2 | PO3 | PO4 | POS | POG [PO7 | POS [ POY [ POIO [POIT [ POI2
corl 3 | - | 2 s L~1T == 1 =1°% . :
co2| - | 2 | 3 - - | - | - |- S =
CO3| 1 - 1T 213 [ - [ - [ -1 - |- S -
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/T:i;n Godnv(\riM_“_. I

e '?-19 ko of Eingineering g, 'I‘m:lumlulf”
/(mgf (/\nl.«mnmmm) ’ (1 T Tech, 1) Bem
Course Codec ELEMENTS o T —— (," genenlen)

F MiNInG TRCHNOLOGY '

/’.' " = -

Teaching Fotal contnet honry o 145 S, ﬂl ','". T (!
/’7_.‘ g —— . r "
prerequisite(s): NIL, gl .1 - |5
L— S S N I S N
course Objective:

1. Tointroduce the concepy of ethody of
i ; dw of mining,
2. Toimpart the knowledpe of classification of conl m:mnr[t.
3. To explain the concepts of drilling, methody,
4. To impart the knowledgc of differen( explosives uged in mining,
5. To elaborate the coneept of blnsling techniques and dyj)| bity used,

different m

Course Outcomes:

On Completion of the course,

the studénts will ho abia toe AR g
C01: | Know the various Elements of Mining and stap

stages/phases i Minins

C02: | Know the concepts of Mining Methods, *phases In Mining. T
C03: | Know the Drilling methods,
C04: | Understand the explosives,

CO5: Blasting practice in mines,

Syllabus:
UNIT -1

Introduction and sta

ges of Mining - Contribution of Mining
Definitions of term

nctivitles of civilization.-
8 ~Mining Industries in the slate and in {he country - pyg
mining ‘and post-mining - ancillary mining operations, Types of entrion (o
mineral depositg —

Shaft, Incline, Adit -~ applicable conditions- limitations, compure
shaft vs incline,

UNIT -11

C°n°¢Dts and Definition of terms

commonly used in conl ang non-¢
assification of the mineral deposit

oal mlnlnp.
8 basing on varlous factors, shallow, deep, very
deep, Steeply inclined, moderately inclined, inclined vein ‘
“Posits. Classification of coal seams - Thick, mode

v Mannlye
rately thick, thin Heny

e L,
methods  of working Conl-oponcuy
wall-Advancing and relreating, '

teree £assy sgeams, Classification of
Undergr ound-Bord and Pillar/ long

UNIT gy "

rilling methods Use of Horcholes - (Classification) mothody - 0
;tOO S Used for drilling ~successive and rolary, fe
Y

: Taulic feed mechanism - mud flushing -sludge and core, corg recovery methy

 Core Tecovery ~ reasons for deviation of bore holes, §

e ingle tube, doubly tbe ayy
¢line core barrel. : - ’ 7

\pplicablg conditiongy.,
ed mechaniam - Jerew fee and
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. \ SEE—
7 " I, W
R,

gNIT -1V

& qlosh'es - Uses of explosives in
pasing on strength, speed ang
ocr'nPOSiﬁ"n' properties - explosiy
iacluding LOX, slurries, boosters,
explosives = tools, applicability,
explosives = factors, Initiation of
Detonators — types, composition, cq

mining industry, characteristics Classiﬁ‘::a‘m).n
application, low and high explosives, t.heu‘
es used in underground in opencast WOTKIngS
Primer - their composition application permitted
examples with their composition. Selection of
explosives - fuses — safety fuse, cortex fuse.
nstructional details and applications.

UNIT -V

Blasting practice in mines -
blasting-different types of bla
Reconditioning-Dangers and
blasting and misfire dealing.

Sf)lid blasting-rules and provisions related-induced
sting Practice-different types of drill bits-Drill ware —
precaution measures of blasting, fuse and electric

Text books:

1. Elemex?ts of Mining Technology: Vol-I; D.J. Deshmukh
2. Explosives and Blasting practice; G.K.Pradhan

Reference Books:

L Elt?me_nts of Mining Technology Vol-II; D.J. Deshmukh
2. Principles and Practices of Modern Coal Minin
International, 1997.

3. Modern Coal Mining Technology: S. K. Das,
Publishers, 1994.
Web Links:;

g R. D. Singh, New Age

2nd edition, Lovely Prakashan

L https:l/www.slideshare.net/umer_l/elements-of-mining

2. https://en.wikipedia.org/wiki/Drilling_and_blasting

3. http://www.maden.org tr/resimler/ekler/e04e05fbed8920b_ek.pdf
4. https://www.cdc.gov/niosh/mining/userﬁles/workslpdfs/ac—obo.pdf

Co-po Mapping:

(1=Sllght [Low]; 2: Moderate[Medium]; - 3:Substantial[High], . <"1 No Correlatig
?(.)T 017 11 p022[ P03 [ P04 |:POS: |:PO6: |'PO7::'PO8 - . PQI - ‘PQ10T EOll\m
Td-? 2 1 - 2 3 3 2, 3 - 2 2 2
o 2 1 " 7 3 3 2 | 3 - 2 2 2 ]
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Lo5T——=— £ 3 2 . s 1




wense GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY
((auTONOMOUS)
Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada

DEPARTMENT OF MECHANICAL ENGINEERING
4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20)

Regulation Godavari Institute of Engineering & Technology
r GE"I;T‘IEI (Autonomous) 11 B.Tech2 ndSem
(4 semester)
CourseCode OPEN ELECTIVE
X000 BASIC AUTOMOBILE ENGINEERING

Teaching Totalcontacthours-50 LT P C

Prerequisite(s): 3 | o 0 3
principles

Course Objectives:
To make the student able to

1. Under stand working of different automobile structures and layouts.

2. Recognize different types of automobile engines and different components in it.
3. Identify different transmission elements and control systems.

4. Distinguish the functions of auxiliary systems.

5. Analyze different types of safety systems.

6. Judge effective pollution reduction methods.

Course Qutcomes:

On completion of the course, the students will be able to-

Co1: Compare different types of automobiles and their components.

Ccoz: Differentiate working principles of different types of automobile engines.

C03: lllustrate working of different transmission elements and control systems.

CO4: Implement different types of safety systems.

C05: Implement effective pollution reduction methods. |
UNIT-I

Introduction to Automobiles & Engines:

Functions and characteristics of different types of automobiles and their power
sources.Specifications, Performance Parameters, Quality standards, Trends in automobile
design.Engine Specifications with regard to power, speed, torque, no.of cylinders and arrangement,
lubrication and cooling etc. Reciprocating Engines, Rotary Engines.

Engine Lubrication systems, splash and pressure lubrication systems, oil filters, oil pumps, Engine
cooling system, Engine fuel systems, Engine intake & exhaust systems.

UNIT-I

Transmission Systems:

Clutches, principle of operations, types, cone clutch, single plate clutch, multi plate clutch, magnetic
and centrifugal clutches, fluid fly wheel-gear boxes, types, sliding mesh, constant mesh, synchro-
mesh gear boxes, over drive, torque converter.propeller shaft, Torque tube drive, universal joint &
slip joint, Hotch-kiss drive, differential rear axles-types-wheels and tyres.

UNIT-III

Control Systems: _

Steering geometry-camber, castor, king pin rake, combined angle toe-in, center point steering. types
of steering mechanism-Ackerman steering mechanism, steering gears-types, steering linkages.
Médwanical, hydraulic_pngumagie-&,vacuum brakes-brjef description, anti lock brake system (ABS)
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and electromagnetic retarder. Telescopic suspension, Rigid axle suspension and independent
suspension, Shock absorbers, Torsion bar, Stabilizer, Different types of springs used in automobile

suspension.

UNIT-IV

Auxiliary Systems:

Electrical and electronic systems, voltage regulators, bendix drive mechanism solenoid switch,
lighting system, horn, wiper, fuel gauge, Heating, Ventilation, and Air Conditioning (HVAC) systems,
Vehicle Thermal Management System and Vehicle body design features, Tipping Systems(lifting).

UNIT-V
Vehicle Safety Systems & Eco Friendly Systems and Vehicles:

Safety: Introduction to safety systems, seat belt, air bags, bumper, wind shield, suspension sensors,
traction control, mirrors, central locking and electric windows, speed control.

Different pollutants, Effects of pollution on environment, human.Regulations, Emission
standards.Introduction to Electric Vehicles and Hybrid Vehicles.

TEXT BOOKS:

1. Automotive Mechanics, William H Crouse and Donald L Anglin, Tata McGraw - Hill Publishing
Co. Ltd. 2004, 10 Edition.

Automobile Engineering - R.B. Gupta.

Automobile Engineering (Vol. 1) - Dr. Kirpal Singh

Automobile Engineering (Vol. 2) - Dr. Kirpal Singh

Automobile Engineering - KK Ramalingam

FERENCES
Automobile Engineering --- G.B.S. Narang.

IC Engines - V.Ganeshan/TMH

IC Engines - ML Mathur& RP Shrma

IC Engines - Domkundvar

BP Obert IC Engines & Air Pollution - Harper & Row pub.
Bosch Gasoline Engines Management - Bosch Pub.
Bosch Diesel Engine Management - Bosch Pub.

U'l-PUJN
NonaAwppgo T

CO-PO Mapping:
(1 Shght [Low]; 2; Moderatg [Medlum] 3 Substantlal [High], 4:No Correlatlon)

|'POL{'PO2 | PO3. |'PO4 8| P09 [[PO10 ['POIT [PO12
C01- 3 3
€02 |3 2 1
€03 |3 2 1
Co4 |3 2 2 1 1
.CO5 | 2 2 3

A
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) Il B.Tech. Il Sem -
Course Code Computer Aided Machine Drawing (4 semester)
Teaching Total contact hours — 42 L T P C
Prerequisite(s): Engineering Drawing | 0 3 25

Course Objective:
Students will able to understand the CAD software and can model simple to complex machine elements,

Course Oufcomes:

On Completion of the course, the students will be able to-

.| Demonstrate the conventional representations of materials and machine components
C0ol:

" | (Understanding).

C02: | Model riveted, welded and kcyjmnt*i using CAD system.. (Applving).
C03: | Create solid models and sectional views of machine components (Creating).
C0O4: | Translate 3D assemblies into 2D drawings{ Understanding) I i
CO5: | Create manufacturing drawing with dimensional and geometric tolerances( Cn.atmy,}

Svllabus:

UNIT -1

The following contents are to be done by any 2D software package

Conventional representation of materials and components:

Detachable joints: Drawing of thread profiles, hexagonal and square-headed bolts and nuts, bolted joint, bolted joint with
washer and locknut, stud joint, screw joint.

Riveted joints: Drawing of rivet, lap joint, butt joint with single strap, single riveted , double riveted double strap joints.
Welded joints: Lap joint and T joint with fillet, butt joint with conventions.

Keys: Taper key, sunk taper key, round key, saddle key, feather key, woodruff key.

Shaft coupling, bushed pin-type flange coupling, universal coupling, Oldhams’ coupling.

UNIT -1

The following contents to be done by any 3D software package

Sectional views

Creating solid models of complex machine parts and create sectional views.

Assembly drawings: (Any four of the following using solid model software)

Lathe tool post, ton] head of shaping machine, tail stock, machine vice, gate valve, carburettor, piston, connecting rod,
excentric, screw jack, plumber block, axle bearing, pipe vice, clamping device, Geneva cam, universal coupling, -

Manufacturing drawing:
Representation of limits, fits and tobemm:m for mating parts. Use any four parts of above assembly drawings and prepare
manufacturing drawing with dimensional and geometric tolerances,
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Text books:
L. Machine Drawing —K.L.Narayana, P.Kannaiah& K. Venkata Reddy - New Age Publications. ; Ay

2. Mastering Auto CAD 2013 and Auto CAD LT 2013 — George Omura, Sybex

Reference Books:
1. Machine Drawing — N.Siddeswar, K.Kannaiah&V.V.S.Sastry - TMH
2. Machine Drawing — Ajeeth Singh, McGraw Hill
3. Mastering Auto CAD 2013 and Auto CAD LT 2013 — George Omura, Sybex
4. Engineering Drawing and Graphics using Auto Cad — T Jeyapoovan, vikas
5.Machine Drawing — Dhawan, S.Chand Publications
6. Engineering drawing by N.D Bhatt , Charotar publications
7. Machine Drawing-VijayaBhaskar Reddy, R. Rajesh and R. Suresh — Falcon Publications

Web Links:
1.http://nptel.ac.in/courses.php
2.http://mit.espe.edu.ec/courses/mechanical-engineering/

CO-PO Mapping:
( 1: Slight [Low]; 2: Moderate[Medium]; 3: Substantial[High], '-': No Correlation)
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. . s ———
Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) II B.Tech. II Sem
Course Code =

Thermal Engineering Lab (etis)

[ Teaching Total contact hours 42 L T P e

Prerequisite(s): Basic knowled

Edineeciin:l ge of Thermo Dynamics and Thermal| ¢ | 0 3 15

jective: To i i y :
bourte Ob]ecll‘.’ o impart pra.ct:cal eXposure to the student on the performance evaluation methods of
various types of internal combustion engines and compressors.

Course Outcomes:

On Completion of the course, the students will be-able:tos it T ‘ :
CQI: 7 The student will be able to calculate the various efficiencies, various horse powers and
B energy balar_lce for several types of Internal Combustions Engines and compressors.

CO2: | Classify various types of IC Engines, Air compressors & cycle of operations

C03 Demonstrate the effect of various operating variables on engine performance

:(;043 Estimate performance and various efficiencies of IC Engine & Air compressors

COS . Design and evaluate performance and various efficiencies of IC Engine & Air compressors.

List of Experiments:

L.1C. Engines valve / port timing diagrams.

2.1C. Engines performance test (4 -stroke diesel engines)

3.1C. Engines performance test on 2-stroke petrol.

4. Evaluation of engine friction by conducting morse test on 4-stroke multi cylinder petrol engine.
3. Determination of FHP by retardation and motoring test on IC engine.

6.1C. Engines heat balance.

1. Economical speed test of an IC engine. _

8. Performance test on variable compression ratio engines.

9. Performance test on reciprocating air compressor unit.

10. Study of boilers

11. Dis-assembly / assembly of Engines.

12, Find out properties of fuel (Flash point, Fire point, Viscosity, Calorific value etc).
13. Determine COP of Refrigeration test rig.

14. Determine COP and tonnage capacity of Air conditioning test rig.

Text Books:

L ;.{C. Engines / V. GANESAN- TMH
eatengines, vasandani& K@ publications Therm(’z?ll
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RcrcrchCSI

1. 1CEngines — M.L.Mathur & R.P.Sharma — DhanpathRai & Sons

7. 1.C.Engines—Applied Thermosciences—c p 1 ; . » .
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- Oduction Technology Lab (4 semester)
Teaching Total ‘W
Prerequisite(s): Engineering WorkshOp and Production T sl
n Techno

arse Objective: To impart hands-on pracrimy ———

o ands-on practica] ©Xposure on manufacty
qimum of 12 Exercises need to be performed

LT P C

ring processes and equipment.

ourse outcomes:

On Completion of the course, the Students will be able to- =7
COl: | Understand the fundamentalg of pattern makeinp‘_ e
C02: | To gain knowledge in manufacturing techni US;
CO03: | Apply principles of production techniques a:d b
CO4: | To gain knowledge of forming techniques to fab

CO5: | Apply the principles of plastic processing to fab

molding process.

like casting, welding, forging etc.
e able to fabricate basic parts.
ricate rolled parts

ricate plastic parts.

List of Experiments:

LMETAL CASTING:

l.  Pattern Design and making - for one casting drawing,
L Sand properties testing - for strength and permeability
. Mould preparation, Melting and Casting

. C02 Core making process

LWELDING:

Gas welding
© Gascutting
Manual metal arc welding - Lap & Butt Joints

TIG Welding
MIG We]ding

Resistance Spot Welding

Brazing ang soldering
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1l METAL FORMING AND POWDER METALLUR s G130

GY:

1. Blanking & Piercing operat;
& Operations and study of simple, compound and progressive dies

) Deep drawing and extrusion Operations
3. Bending and other operations
4. Basic powder compaction angd sintering

IVPROCESSING OF PLASTICS
i Injection Moulding

-} Blow Moulding

Text Books:

1. Manufacturing Processes fi i i :
Publ, SPEdn or Engmeermg Materials - Kalpakjian S and Steven R Schmid- Pearson

Ly ro

Manufacturing Technology -Vol I- P.N. Rao- TMH

References -

Manufacturing Science — A.Ghosh&A K .Malik — East W

b

.) ~ -

5' g rocess and materials of manufacture- Lindberg- PHI est Press Pvt. Lud
) nr Oducuon Technology- R.K. Jain- Khanna

5: ;\;odu;non TeCh“‘-’]Og}'-P C Sharma-S. Chand

6 “anuiacturing Processes- H.S. Shaun- Pearson

Manufacturing Processes- J.P. Kaushish- PHI
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) III B.Tech. I Sem
Course Code Design of Machine Members (5" Semester)
Teaching Total contact hours-64 L T P C
Prerequisite(s): Engineering Mechanics, Mechanics of Solids. 2 1 0 3

(Use of approved design data book is permitted in the end semester examination)

Course Objectives:

e To learn about the basic stresses in machine elements and manufacturing considerations in Machine
design.

To learn about the strength of various machine elements.

To learn about the design of riveted and welded and bolted joints of machine components.

To learn about the design principles in the cotter joints and levers.

To learn about the design and various application of springs.

Course Outcomes:

On Completion of the course, the students shall be able to-

COl: Describe the concepts of basic machine elements.

Identify the preferred sizes, codes and selection of proper material for design of

Co2: machine element

CO3: Design the machine element under static and dynamic loading conditions.

Choose the temporary and permanent joints required to assemble the machine

CO4: elements.

COs: Suggest the required spring for the given application.

Syllabus

UNIT-I

INTRODUCTION: General considerations in the design, Engineering Materials and their properties —
Selection —-Manufacturing considerations in design, tolerances and fits —BIS codes of steels.

STRESSES IN MACHINE MEMBERS: 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-II

STRENGTH OF MACHINE ELEMENTS: Stress concentration — Theoretical stress concentration factor—
Fatigue stress concentration factor— Notch sensitivity — Design for fluctuating stresses — Endurance limit —
Good man’s line — Soderberg’s line — modified Good man’s line.

UNIT- 11

RIVETED JOINTS: Types of riveted joints, Design of riveted joints, Boiler shell riveting, eccentric loading.
WELDED JOINTS: Design of transverse and parallel fillet welded joints. Eccentric loading of welded
joints.

UNIT- IV
BOLTED JOINTS: Forms of Screw threads, Stresses in Screw fasteners, Design of bolts with pre-stresses —
Design of joints under eccentric loading
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COTTER AND KNUCKLE JOINTS: Cotter joints-Socket and spigot, Sleeve and cotter, Jib and cotter
joints- Knuckle joints.

UNIT- V

MECHANICAL SPRINGS: Stresses and deflections of helical springs — extension -compression springs—
Springs for fatigue loading, energy storage capacity — Helical torsion springs — Co-axial springs,
leaf springs.

LEVERS: Design of levers — Hand levers-Foot lever — Cranked lever — Bell cranked lever of a lever safety
loaded valve- rocker arm.

Text Books:
1.V.B. Bhandari, Machine Design of Machine Elememts, 4/e, Tata McGraw Hill, 2017.
2.Norton, R. L., Machine Design: An Integrated Approach, 5/e, Pearson, 2013.

3.Faculty of Mechanical Engineering, Design Data: Data Book of Engineers, PSG College of Engineering,
2012

References:
1.R.S. Khurmi and J. K. Gupta, Machine design, 25/e, S.Chand Publishers, 2014.
2.T.V. Sundaramoorthy& N.Shanmugam, Machine Design, 6/e, SciTech Publishers, 2010.

3.Shigley, J.E and Mischke, C. R. Mechanical Engineering Design, 8/e, Tata McGraw Hill, 2008.
4.Design data hand book, S. Md. Jalaludeen.
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) 111 B.Tech. I Sem
Course Code (5" semester)

Thermal Engineering-II1

Teaching Total contact hours-62 L T P C

Prerequisite(s): Fundamentals of Engineering Thermodynamics 2 1 0 3

Course Objectives:

e To investigate thermodynamic analysis of steam power plants and various methods to improve
efficiencies.

To predict various types of boilers and their performance.

To name various types nozzles and condensers and to find their efficiencies.

To examine the performance evaluations of various Turbines.

To investigate and analyse performances of various systems such as gas turbines, jet and rocket
propulsion.

Course Outcomes:

On Completion of the course, the students will be able to-
CO1: | Analyze the thermal power plants and different methods to improve plant efficiency.

CO2: | Evaluate the performance of various steam nozzles.

CO3: | Examine various efficiencies of Condensers and steam turbines.

CO4: Discuss gas turbines working principle and different methods to improve thermal efficiencies
" | of gas turbines.

CO5: | Choose optimal parameters of jet propulsion units.

Syllabus:

UNIT-I

BASIC CONCEPTS: Carnot cycle - Rankine cycle-schematic layout- Thermodynamic analysis- Concept of
mean temperature of heat addition-Methods to improve cycle performance— Regeneration &reheating.
combustion: fuels and combustion-Concepts of heat of reaction-Adiabatic flame temperature-Stoichiometry-
Fluegas analysis.

UNIT-II

BOILERS: Classification — Working principles of water tube and fire tube boilers with sketches—
Mountings and accessories— Working principles-boiler horse power- equivalent evaporation-Efficiency and
heat balance— Draught- Classification— Height and diameter of chimney for given draught and discharge-
Condition for maximum discharge-Efficiency of chimney— Artificial draught, induced and forced.

UNIT-III

STEAM NOZZLES: Function of a nozzle — Applications- types-Flow through nozzles-Thermodynamic
analysis— Assumptions- Velocity of fluid at nozzle exit- Ideal and actual expansion in a 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.

STEAM TURBINES: Classification — Impulse turbine; mechanical details — Velocity diagram — Effect
of friction — Power developed, axial thrust, blade or diagram efficiency — Condition for maximum
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efficiency. De-Laval turbine - Methods to reduce rotor speed- Velocity compounding, pressure
compounding and velocity & pressure compounding, velocity and pressure variation along the flow —
Combined velocity diagram for a velocity compounded impulse turbine-Condition for maximum
efficiency.

UNIT-IV

REACTION TURBINE: Mechanical details— Principle of operation, thermodynamic analysis of a stage
and degree of reaction— Velocity diagram— Parson’s reaction turbine— Condition for maximum efficiency—
Calculation of blade height.

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-V

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-Types of combustion chambers.

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 turbojet— Schematic diagram, thermodynamic
cycle, performance evaluation andthrust augmentation— Methods.

Text books:

1. Thermal Engineering by RK Rajput Laxmi publications (P) LTD, Tenth Edition, 01 January 2018 .
2.“Thermal Engineering”-P.L.Bellaney, Khanna publishers, Fifth Edition.

3. “Gas Turbines”-V.Ganesan,TMH, Forth Edition, 01 July 2017

References:

1.” Gas Turbines and Propulsive Systems”, P.Khajuria & S.P.Dubey, Dhanpatrai
2.” Thermal Engineering”,R.SKhurmi, JSGupta,S.Chand.

3.” Thermal Engineering”,M.L.Marthur&Mehta,Jainbros
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Regulation Godavari Institute of Engineering & Technology

GRBT-19 (Autonomous) 11 B.Tech. I Sem
(5™ semester)

Course Code . .
Metal Cutting & Machine Tools

Teaching Total contact hours—60 L T P C

Prerequisite(s): Material Science, Strength of Materials 3 0 0 3

Course Objectives:

e The course provides students with fundamental knowledge and principles in material removal processes.
e To demonstrate the fundamentals of machining processes and machine tools.

e To develop knowledge and importance of metal cutting parameters.

e To develop fundamental knowledge on tool materials, cutting fluids and tool wear mechanisms
e Train in knowing the fundamental parts of various machine tools and their kinematic schemes.

Course Outcomes:

On Completion of the course, the students will be able to-

CO1: | Explain the cutting tool geometry, chip formation and cutting forces.

Describe the various parts and operations of machine tools viz. lathe, shaper, planer,

Co2: drilling, boring, milling, grinding and broaching machine.

CO3: | Identify various machine tools viz. lathe, shaper, planer, drilling, boring, milling and
grinding machine for various applications.
CO4: | Discuss various principles and applications of jigs and fixtures .

COS: | Explain the working principles of various Non Traditional Machining.

Syllabus:

UNIT-I

FUNDAMENTALS OF MACHINING: Elementary treatment of metal cutting theory — Elements of cutting
process — Geometry of single point tool, tool signature, chip formation and types of chips — Built up edge and
its effects - Chip breakers, mechanics of orthogonal cutting — Merchant’s circle, cutting forces, cutting speed,
feed, depth of cut, metal removal rate, tool life, heat generation in metal cutting, coolants, tool materials,
machinability, economics of metal cutting.

UNIT -II

LATHE MACHINES: Engine lathe — Working principle, specification of lathe — Types of lathe — Work
holders and tool holders —Lathe operations- Problems on taper turning and thread turning, lathe attachments,
constructional features of speed gear box and feed gear box. Turret and Capstan lathes - Tool layout. Principal
features of automatic lathes — Classification — Single spindle and multi-spindle automatic lathes — Tool layout.
SHAPING, SLOTTING AND PLANING MACHINES: Working principle— Principal parts —
Specifications, Operations performed, Machining time calculations.

UNIT - 1II

DRILLING AND BORING MACHINES: Working principle, specifications, types, operations
performed — Tool holding devices — Twist drill- Deep hole drilling machine - Boring Machines —
Fine Boring Machines — Jig boring machine,..
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MILLING MACHINES: Working principle — Specifications — Classification of milling Machines —

Principal features of horizontal, Vertical and universal milling Machine, Machining operations, types of
cutters, geometry of milling cutters — Methods of indexing - Accessories of milling machines.

UNIT -1V

FINISHING PROCESSES: Theory of grinding — Classification of grinding machines, cylindrical and
surface grinding machines, tool and cutter grinding machines - Types of abrasives, specification and selection
of a grinding wheel. Dressing and truing of grinding wheels, Lapping, Honing.

JIGS & FIXTURES: Principles of jigs and fixtures design - Classification of jigs & fixtures,

principles of location and clamping, types of clamping devices.

UNIT - V

Introduction to Non Traditional Machining:

Classification of machining processes, Principle, Applications, Advantages and disadvantages of Ultra Sonic
Machining (USM), Abrasive Jet Machining (AJM), Electrochemical machining (ECM), , Electro Discharge
Machining (EDM), Electron Beam Machining (EBM), Laser Beam Machining (LBM), Plasma Arc
Machining(PAM).

Text Books:
1.“A Course in Workshop Technology”, B.S. Raghu Vamshi, Dhanpat Rai & Co., Vol. II, 10" Ed., 2012.
2.“Production Technology: Manufacturing Processes, Technology and Automation”, R.K. Jain, Khanna
Publishers, 6™ ed., 2004.
3. Machining Technology: Machine Tools and Operations Hardcover , Helmi A. Youssef & Hassan
El- Hofy — 9 May 2008.

References:
1.“Manufacturing Technology: Metal Cutting and Machine Tools”, P.N Rao, McGraw Hill
Education, Vol. 2, 3ed., 2013
2. “Advanced Machining Processes”, V. K. Jain, Allied Publishers Pvt. Ltd., New Delhi, 2007
3.“Manufacturing Processes for Engineering Materials”, Serope Kalpakjian, Steven R.Schmid, Pearson
Education, 14" ed., 2016.
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) III B.Tech. I Sem
th
Course Code Fuels Combustion and Emission Control (57 semester)
(Department Elective-I)
Teaching Total contact hours — 64 L T P C
Prerequisite(s): Internal Combustion Engines 3 0 0 3

Course Objectives:
e To identify solid, liquid and gaseous fuels and their properties, analysis of fuels, process and handling.
e To outline thermodynamics of combustion and equilibrium compositions of gaseous fuels.
e To discuss the chemical and dynamic structure of laminar an turbulent premixed flames, diffusion, and
turbulent diffusive combustion in one and two-phase flows.

e To identify emissions from combustion and their controlling measures.

Course OQutcomes:

On Completion of the course, the students will be able to-

CO1- Describe various types of fuels, combustion equations, adiabatic flame temperature and
pollutant concentration.

CO2: | Examine various properties of fuels and their analysis.

CO3: | Identify the various factors responsible for laminar and turbulent flame propagation.
CO4: | Use different principles of flame stabilization and ignition to design combustor.

COS5: | Categorize emissions associated with combustion and identify their control techniques.

Syllabus:

UNIT-1

Fuels: Introduction - Classification of fuels — Conventional and Unconventional, Solid, Liquid, gaseous and
nuclear fuels — Origin of Coal — Analysis of coal. Coal — Carburisation, gasification and liquefaction —
Lignite: Petroleum based fuels — Problems associated with very low calorific value.

Gases: Coal gas, Blast furnace gas, Alcohols and Bio-gas.

UNIT -II
Fundamentals of Fuels: Definitions, properties and various measurements- Definitions and properties of
solid fuels- Definitions and properties of liquid and gaseous fuels- Various measurement techniques as per
standards.

UNIT- IIT
Thermodynamics of Combustion: Enthalpy of formation — Heating values of fuel — Adiabatic
flame Temperature — Equilibrium composition of gaseous mixtures.

UNIT -1V

Laminar and Turbulent Flames Propagation and Structure: Flame stability — Burning velocity

of fuels — Measurement of burning velocity — Factors affecting the burning velocity. Combustion of

fuel, droplets and sprays — Combustion systems — Pulverized fuel furnaces — Fixed, entrained and
fluidised bed Systems.
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UNIT -V
Environmental Considerations: Air pollution — Effects on environment, Human health etc.
Principal pollutants and their effects — Legislative measures — Methods of emission control.

Text Books:
1. Fuels and combustion / Sharma and Chander Mohan/ Tata McGraw Hill
2. Combustion / Sarkar / Mc. Graw Hill, Third edition, 2009
3. Combustion Engineering / Gary L. Berman & Kenneth W. Ragland/ Mc. Graw Hill
International Edition, 06 Dec 2007

References:
1. Combustion Fundamentals / Roger A Strehlow / McGraw Hill
2. Combustion Engineering and Fuel Technology / Shaha A.K./ Oxford and IBH.
3. Principles of Combustion / KannethK.Kuo/ Wiley and Sons.
4. An Introduction to Combustion / Stephen R. Turns/ Mc. Graw Hill International Edition.
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Regulation Godavari Institute of Engineering & Technology

GRBT-19 (Autonomous) I B.Tech. I Sem

h
Course Code Tribology (5™ semester)
( Department Elective-I)

Teaching Total contact hours-62 L T P C

Prerequisite(s):  Fluid Mechanics 3 0 0 3

Course Objectives:
e To provide the knowledge and importance of Tribology in Design, friction, wear and lubrication aspects
of machine components.
e To select proper grade lubricant for specific application.

e To understand the principles of lubrication, lubrication regimes, theories of hydrodynamic and the
advanced lubrication techniques.

e To introduce the concept of surface engineering and its importance in tribology.
e To understand the behaviour of Tribological components.

Course OQutcomes:

On Completion of the course, the students will be able to-

CO1: | Describe the viscosity and laws of fluid flow with reference to lubrication.
CO2: | Examine hydrodynamic and hydrostatic properties of lubricants.

CO3: | Explain the journal and slider bearings under different load carrying conditions.

CO4- Describe the oil flow through bearings under different pressures and with thermal
" | equilibrium conditions.

COs- Analyze the behavior of tribological components and measures subjected to different
" | working conditions.

Syllabus:

UNIT -1

Introduction: Nature of surfaces and contact, surface topography- Friction and wear mechanisms and effect
of lubricants, methods of fluid film formation-Selection of rolling element bearings Nominal life, static and
dynamic capacity - Equivalent load- Probabilities of survival, cubic mean load — Bearing mounting details -
Preloading of bearings, condition monitoring using shock pulse method.

UNIT -11

Hydrodynamic bearings: Fundamentals of fluid film formation — Reynold’s equation; Hydrodynamic
journal bearings — Sommerfeld number —Performance parameters — Optimum bearing with maximum load
capacity — Friction — Heat generated and heat dissipated. Hydrodynamic thrust bearings: Raimondi and Boyd

solution for hydrodynamic thrust bearings — Fixed and tilting pads, single and multiple pad bearings —
Optimum condition with largest minimum film thickness.

UNIT - 111

Hydrostatic bearings: Thrust bearings — Pad coefficients — Restriction — Optimum film thickness —
Journal bearings — Design procedures- Aerostatic bearings: thrust bearings and journal bearings,
design procedure - Dry rubbing bearings Porous metal bearings and oscillatory journal bearings,
qualitative approach only.
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UNIT -1V

Lubrication: Choice of lubricant type, oil, grease and solid lubricants, additives- Lubrication
systems and their selection — Selection of pump, filters, piping design, oil changing and oil
conservation.

UNIT-V

Seals: Different types, mechanical seals, lip seals, packed glands, soft piston seals, mechanical piston rod
packing, labyrinth seals and throttling bushes, oil flinger rings and drain grooves-Selection of mechanical
seals.Failure of tribological components - Failure analysis of plain bearings, rolling bearings, gears and seals,
wear analysis using SOAP and Ferrography.

Text Books:
1. Fundamentals of Tribology — S.K. Basu, S.N. Sengupta& B.B. Ahuja — PHI, 2015.
2. Engineering Tribology — Prasanta Sahoo — PHI, 2013.

References:
1. Tribology Handbook — Neale M J — Neumann Butterworths, 2016.
2. Introduction to Tribology — Bharat Bhushan — — John Wiley and Sons Ltd, 2013.
3. Hydrostatic and Hybrid Bearing Design — Rowe W W& O’ Dionoghue — Butterworths& Co.
Publishers Ltd., 2012
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) I B.Tech. I Sem
Course Code Industrial Robotics (5" Semester)

(Department Elective-I)

Teaching Total contact hours-64 L T P C

Prerequisite(s): KOM 3 0 0 3

Course Objectives:

e To understand the functions of the basic components of a Robot.
e To study the use of various types of End Effectors and Sensors.
e To impart knowledge in Robot Kinematics and Programming.

e To learn Robot safety issues and economics.

Course OQutcomes:

On Completion of the course, the students will be able to-

COl: | Discuss the fundamental components and coordinate systems of different industrial robots.
CO2: | Explain different types of drives used in robots and end effectors.

CO3: | Describe types of sensors used in industrial robot.

CO4: | Analyze the kinematics of robot arm.

COS5: | Identify the suitable robot for different industrial applications with economic considerations.

Syllabus:

UNIT-I

INTRODUCTION TO ROBOTICS: Automation and Robotics - Robot — Definition — Robot anatomy —
Co ordinate systems, work envelope types and classification-Specifications-Pitch, yaw, roll, joint notations,
pay load- Robot parts and their functions-Need for robots-Different applications.

UNIT-II

ROBOT ACTUATORS AND END EFFECTORS: Pneumatic drives-Hydraulic drives-Mechanical drives-
Electrical drives-D.C. servo motors, stepper motors, A.C. servo motors-Salient features, applications and
comparison — End Effectors-Grippers-Mechanical grippers, pneumatic and hydraulic grippers, magnetic
grippers, vacuum grippers — Two fingered and three fingered grippers — Internal grippers and external
grippers — Selection and design considerations.

UNIT-1I

MOTION ANALYSIS: Homogeneous transformations as applicable to rotation and translation — problems.
MANIPULATOR KINEMATICS: Specifications of matrices, D-H notation joint coordinates and world
coordinates Forward and inverse kinematics — problems.

UNIT-IV

Differential transformation and manipulators, Jacobians — problems, Dynamics: Lagrange — Euler and
Newton — Euler formulations — Problems.

FEED BACK COMPONENTS: Position Sensors — Potentiometers, Resolvers, and Encoders — Velocity
Sensors.
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UNIT-V

ROBOT PROGRAMMING AND IMPLEMENTATION : Lead Through Programming, Robot
Programming Languages -VAL Programming - Motion Commands, Sensor Commands, End Effectors in
Robotics - Commands and Simple Programs - RGV, AGV; Implementation of Robots in Industries - Safety
Considerations for Robot Operations - Economic Analysis of Robots.

Text Books:

1.

Groover M.P., “Industrial Robotics -Technology Programming and Applications”, McGraw Hill, 2012.

2. Klafter R.D., Chmielewski T.A and Negin M., “Robotic Engineering - An Integrated

Approach”,Prentice Hall, 1989.

References:

1.
2.

W

AN D

Craig J.J., “Introduction to Robotics Mechanics and Control”, Pearson Education, 2008.
Deb S.R., “Robotics Technology and Flexible Automation” Tata McGraw Hill Book Co.,
1994,

. Koren Y., “Robotics for Engineers", Mc Graw Hill Book Co., 1992.
. Fu.K.S.,Gonzalz R.C. and Lee C.S.G., “Robotics Control, Sensing, Vision and Intelligence”,

McGraw Hill Book Co., 1987.

. Janakiraman P.A., “Robotics and Image Processing”, Tata McGraw Hill, 1995.
. Rajput R.K., “Robotics and Industrial Automation”, S.Chand and Company, 2008.
. Surender Kumar, “Industrial Robots and Computer Integrated Manufacturing”, Oxford and

IBH Publishing Co. Pvt. Ltd., 1991.
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) 111 B.Tech. I Sem
h
Course Code Advanced Materials (5" Semester)
( Department Elective-I)
Teaching Total contact hours—64 L T P C
Prerequisite(s): Metallurgy & Material Science 310 0 3

Course Objectives:

e To understand the concepts and need of composites in various applications.

e To learn about manufacturing of different types of composites and their properties.

e To understand the macro-mechanical analysis procedure of composite lamina.

e To understand the fundamentals of functional graded materials, shape memory alloys and nano materials.

Course Outcomes:

On Completion of the course, the students will be able to-

CO1: | Discuss the composites and their classification.

CO2: | Describe polymer composites and their manufacturing methods.

CO3: | Analyze the mechanical behavior of composite laminates.

CO4: | Investigate properties and applications of functionally graded materials and shape memory
alloys.

COS: | Explain the properties and applications of nano materials.

Syllabus:

UNIT-I

INTRODUCTION TO COMPOSITE MATERIALS: Introduction, classification- Polymer matrix
composites, metal matrix composites, ceramic matrix composites, Carbon Fibre composites, Carbon—Carbon
composites, fibre reinforced composites and nature-made composites, Properties of Composites in
comparison with standard materials and applications.

REINFORCEMENTS: Classification of Reinforcement - Fibres, Filled, Whiskers, Flake, Particulates,
Directly Solidified Eutectics.

UNIT-II

Polymer composites, thermoplastics, thermosetting plastics, manufacturing of PMC, MMC & CCC and their
applications.

MANUFACTURING METHODS: Autoclave, tape production, moulding methods, filament winding, hand
layup, Pultrusion, RTM.

UNIT-III

MACROMECHANICAL ANALYSIS OF A LAMINA: Introduction, generalized Hooke’s law, reduction
of Hooke’s law in three dimensions to two dimensions, Types of Laminates-Symmetric Laminates, Anti
symmetric laminate, Balanced Laminate, Quasi-Isotropic Laminates. Relationship of compliance and stiffness
matrix to engineering elastic constants of an orthotropic lamina.

UNIT-IV
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FUNCTIONALLY GRADED MATERIALS: Types of functionally graded materials-Classification
different systems-Preparation-properties and applications of functionally graded materials.
SHAPE MEMORY ALLOYS: Introduction-Shape memory effect-Classification of shape memory alloys
composition-Properties and applications of shape memory alloys.

UNIT-V

NANO MATERIALS: Introduction-properties at nano scales-Advantages & disadvantages-Applications in
comparison with bulk materials ( nano — structure, wires, tubes, composites ). Special nano materials: carbon
nanotubes, fullerenes, nanowires, porous silicon. Piezoelectric materials, Electro active polymer (EAP) ,
Magnetostrictive material.

Text Books:

1. Nano material /A.K. Bandyopadyay/New age Publishers

2. Material science and Technology: A comprehensive treatment/Robert W.Cahn,/VCH

3. Engineering Mechanics of Composite Materials / Isaac and M Daniel/Oxford University Press

References:

1. Mechanics of Composite Materials / R. M. Jones/ Mc Graw Hill Company, New York, 1975.
2. Analysis of Laminated Composite Structures / L. R. Calcote/Van Nostrand Rainfold,NY 1969

3. Analysis and performance of fibre Composites /B. D. Agarwal and L. J. Broutman /Wiley-Interscience,
New York, 1980 4. Mechanics of Composite Materials - Second Edition (Mechanical Engineering) /Autar
K.Kaw / CRC Press.

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA



smse GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY
((AuTONOMOUS)
Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada

DEPARTMENT OF MECHANICAL ENGINEERING
4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20)

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA



= GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY
((auTONOMOUS)
Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada

DEPARTMENT OF MECHANICAL ENGINEERING
4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20)

m] Godavari lnsmering & Technology

’c‘oll:r:-cadc Wutonomous) 11l B.Tech. Il Sem
191‘1 0661 SOLID WASTR MANAGEMENT (6 semester)

T (OPEN ELECTIVE.I1)

’-_T_efinng TWLU‘S -48 LlTtlrlc

prerequisite(s): Basics of Waste and Environmental Engincering

L

Course Objective:
a. To impart the knowledge the methods of
routing of municipal solid waste.
To acquire the principles of treatment of municipal solid waste
To know the impact of solid waste on the health of the living beings
To learn the criterion for selection of landfill and its design
To plan the methods of processing such as composting the municipal organic waste.

collection and optimization of collection

0RO &

Course Outcomes:
On Completion of the course, the students will be able to- - &)
COI | Understand the Objects of Solid waste management
CO2 |Understand the elements of Solid waste management
CO3 Design the Transportation facility in Solid waste management
CO4  |Characterise the solid waste and design a composting facility
[ COS  [Know the criteria for selection of landfill
Syllabus:
Unit—1
Enlroduction to Solid Waste Management: Goals and objectives of solid waste management,
-lassification of Solid Waste - Factors Influencing generation of solid waste - sampling and
:haracterization —Future changes in waste composition, major legislation, monitoring
Csponsibilities.
Jnit ~ 17
Jasic Elements in Solid Waste Management: Elements and their inter relationship — principles

''solid waste management- onsite handling, storage and procefising of solid waste

llection of Solid Waste: Type and methods of waste collection systems, gnalys:s of collection
¥stem - optimization of collection routes— alternative techniques for collection system.

Init -y
Tangfer and Transport: Need for transfer operation, compaction of solid waste - transport
%eans angq ' : d design requirements.

| met ation types an 3 o ) .
“Daratip, an}:de';‘, tmn?fe::atlioﬂ 3;? Solid Waste: unit operations used for separation and
"EfnSFOFmalion- shrzggisn;r materials separation and recovery, source reduction and waste

Mmizatjon.

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA

AR S BTy e



smse GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY
((AuTONOMOUS)
Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada

DEPARTMENT OF MECHANICAL ENGINEERING
4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20)

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA



((auTONOMOUS)
Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada

DEPARTMENT OF MECHANICAL ENGINEERING
4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20)

_“Iit = IV

,mﬂw'ni ;::ldcogcsz:li:\em: Pmce.ssi”g of solid waste -~ Waste transformation through
ombustio p g, anaerobic methods for materials recovery and treatment — Energy

scovery — biogas generation and cleaning— Incincrators
mit-V )
'iS‘lmS“] o SU]": NS Methods of Disposal, Landfills: Site selection, design and operation,
rainage and leachate collection systems ~designated waste landfill remediation
‘ext Books:
! ?;;fgc Techobanoglous “Integrated Solid Waste Managemént”, McGraw Hill Publication,
3.
leferences:
Vesilind, P.A., Worrell, W., Rei ‘s B .
: D:]hi, o einhart, D. “Solid Waste Engincering”, Cenage learning. New

. Charles A. Wentz; “Hazardous Waste Management”, McGraw Hill Publication, 1995.
’eb-Resources: www.nptel.com ,
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1. To provide students with
s a genecral aw i i
R bl 2 awarcness on the importance of energy and its
To provide students on its impact on society, various energy sources

BY conversion processes, energy ma
i ) ; nagement
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urse Outcomes:

fter successful completion of the course, a successful student will be able to

Ol: he students shall have an understanding of the impact of energy on society ,

02: |the need for sustainable energy, global and Indian energy policies

03 [They woLEId have gained knowledge on various techniques of energy management and
conscrvation.

O4: [They would also have gained the basic ideas of conducting an energy audit
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Couquoéo Se INFORMAT ION SECURTTY (6 semester)
o w - —Open Elective
-_;!'iac- .l.ng 1__ Total cantact lours-48 LTt 1lrlc
prerequisite(s): - Basic Conceps of Computer Science and Securit
Systems ) slolols
Ll
Course Objective(s):

» Confidentiality. integrity, and availability and these are the three ma

: 3 % in objectives of
information security !

L]
» Principal concepts, major issues, technologies, and basic approaches. in information
security.

3

-» Foundation for understanding the key issues associated with protecting Computer
Systems & Information Assets. :

Course Qutcome(s):

After successful completion of this course, a student will be able to-

CO-1: Evaluate vulnerability of an information system and establish a plan for risk
management. ‘ )

CO-2: Demonstrate basic principles of Web application secunity -

CO-3: Evaluate the authentication and encryption needs of an information system.

C0-4: Demonstrate how to secure a network and Evaluate a company’s security policies and

procedures . §

.
.

UNIT-1

INTRODUCTION TO INFORMATION
Security, Need for Security - Threats to secunty
Actess Controls - System access and data access.

SECURITY: Introduction o Information
& Attacks, Computer System Security and

UNIT-2

COMMUNICATION SECURITY:
Encryption & Decryption Techniques - ous lypes of ciphers.
thanne] ysed in cryplogr aphic sysw{“- Vg‘lﬂctiﬂn-

and Da{a inlcgril}’. Sccun[y ofHaShlnB n .

Introduction  to cryptography,  cryplosystems,
lassical encryption techniques, communication
‘ Cryplanalysis, Hash function

UNIT.3 m‘nil Security, IP Security, Web Securily,
NETWDRK: Introduction 10 N
Kerberos, X.509 techniques.

UNIT-4 :
SCANNING & ENUMERAT!

]‘Iﬁnn‘. . i r~enntinn SY

ctwork Security: E

[INOLOGY: Mulicious softwate's, Firewalls,
o Tﬁﬁusion Prevention sysiem
s{er,

'

e T AE
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N R T T

i

1cs IN INFORMATION SECURITY, Implementing Information TSccufif}f, Legal

& Professional issues in Informatjon Security

m\'lT's

gTH
pihical

Text Books

. Matt Bishop, “Computer Security: Art and Science”, Addison-Wesley Professional,
irst Edition, 2003. ISBN: 0201440997, -

7. William Stallings, “Cryptography and Network Security”, Pearson Education, Fourth
Edition, 2006. ISBN: 8177587749

Reference Books :
1. Michael E. Whitman, Herbert J. Mattord ,*Principles of Information Seé.u:ity" Cengage
Leamning, Fourth Edition, 2010, ISBN: 1111138214 N
9. Charlie Kaufman, Radia Perlman, Mike Speciner, “Network se';curi'ty: private
communication in a public world”, Second Edition, ISBN; 0130460192."
3. Dieter Gollmann ,”Computer Security , Third Edition, ISBN: 0470741 155.

CO-PO Mapping: _ :
(1: Slight [Low}; . 2: ModeratefMedium]; 3 Substantial[High];  *':No Cormrelation)
PO1 | PO2 | PO3 | PO4 | POS | POG | POT | POB | PO9 POI10 | POIL | POI2
corl 1 - - 2 - - - - - = - -
2| 1] -] -1-13|-F-1-1-1- = = .
co3| - - & o - o - - e
|_C04 - 4 2 - 3 - - = - - : -. N
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[/R?@m" Godavari Institye of Engincer]
RET-19 NE& Tech T
['F['E'L:B-d_cﬂ“ Disaste utonomou) Ry
Cours r Managemmh_m M B. Tech. I Sem.
i///_)y-___ (Open Electiw-z] ng (5™ Semester)
f Tcafﬁ’jlg,_———‘_l“tal Contact hours. 50

|
(rerequisites: il =0 T [Pl cC
i Toelaborate the concepts of hazard ap
, Toimpart the knowledge on classif;
, Todiscuss the approaches and mea

, Toelaborate different disaster man
; Toimpartthe knowledge on disast

d disastor.

Catio ’

- n ofl]azal dsand thejr consequences
res in disaster management |

agement technigues, .

€r management iy, India,

(ourse QUECOMES

on Completion of the course, the students w;
"1 | Comprehend the concepts of hazard 2::::)518 =
o | Assess the types of hazards and thejr consequences
(03: | Comprehend the approaches and measures in I
(04: | Distinguish various techniques in disaster ma
1 005:

aster management,

disaster management.
. : nagement.
omprehend the statutory provisions related to disaster management in India

Syllabus
INITI
loncept of Hazards and Disasters

Eslcae:zilznwiogm;ma] hazards, environmental disasters; Different approaches & relation

m gengraphiz} resn sc};:pe. ecasystem and percepti‘on approach, human ecology & its application

Katural b earches; Natural h_azards and disasters - Man induced hazards & disasters -
azards- Planetary hazards/ disasters- Endogenous hazards - Exogenous hazards.

INIT 1

Gassiﬁcation of Hazards

rjxl::iez;JOIFanic haz.ards/disasters. causes and cli?tributlon of volcanoes, hazardous effects of
e of eal::}llons. envnr.onr.nental impacts of volcanic eruptions; Earthquake Hazards/disasters,
carty ind.quakes, distribution of earthquakes, hz‘xz.nrd'ous effects of earthquakes, earthquake
andimpacts-A'a. human adjustment, perception & mitigation of earthquakes; Landslides- causes

s Avalanches-causes and impacts; Infrequent events: Cyclones - Lightning - Hailstorms,

with
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el
u.\':;ach es and Measures in Disaster Management
'Eﬂerging appl.oach.e_j;; Pre-. disaster Stage-preparedness

E‘Ekabi”tation provision of immediate reljef me
s & disasters; Measures of adjustment t n

» €Mergency stage, post disaster stage-

a . .
sures to disaster affected people; Prediction of

hazard atural hazargs,

TV

pisaster Management

,,ge;enro[ugicai observatory; Seismological observatg
pspectorate; Institution of urban & regional planners;
yzional standards committee; Integrated planning- Contingency man i

giecetion on disasters; Community involvement; Adjustment of humiﬁersjgl:]afi]::atlfdnnae;sra_l

paards & dlfa.SIEl.'S; ROJE_ i monitoring Mmanagement- Discuss the programme of disaster
rsearch & mitigation of disaster by different organizations,

r¥: Hydrology laboratory; Industrial safety
Chambers of architects; Engineering council;

INITY

Disaster Management in India

Eolegical planning for sustainability & sustainable development in India; Sustainable rural
development: A remedy to disasters; Role of panchayats in disaster mitigati;ns; Environmental
plicies & programmes in India; Institutions & National centers for natural disaster reduction,
ADM&, NDRF; Environmental Legislations in India, awareness, conservation movement, education
&maining; Recent disaster that occurred in India.

Text books

L Jagbirsingh, Disaster management - Future challenges and opportunities, LK. International
publishing house, 15t edition, 2005.
2 Coppala P Damon, Introduction to International Disaster management, ABD publishers, 2007.

Reference Books

L R. B. Slngh, Envjronmental Geography' Heritage PUb]iShETS. New Delhi, 1st edItian, 1990,
- Kates, B White, G.F, The Environment as Hazards, Oxford publishers, 5 edition, New York,
1978,

3 . . e
RB.Singh, Disaster Management, Rawat Publication, New Delhi, 1= edition, 2000.
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Godavari Institute of Engincering &3

ml,,f,ﬂ;:n il B & Technology | 111 B Tech. [ Sem
N0 th
.“?:uﬁ’f-('odc NYBRID AND ELECTRIC VERiCLEs — e

(Open Elective-11)

Total contact hours- 4§ |

jﬁ@g’-' ic Automobile Enginceri L IT[PIC

wﬂ@;msnc utomobile nEInCGWW\MMli'g FTT

COURSE OBJECTIVES

|, Analyzing various aspects of hybrid and electric drive trains such as their configuration
nyes of electric machines that can be used, energy storage devices, elc. .

2 Get exposed to research and development challenges involved in various types of fuel
cells.

Course Qutcomes:

0z Completion of the course, the students will be able to- j

(0L: | Operate of fuel cell technology

(0% | ldentification of fuel based vehicles

(022 | Determination of hybrid electric technology and electronic drive trains

(04: | Construction of hybrid electric vehicles

(0: | Construction of hybrid vehicle technology

Sillabuys:
INIT]

EHE ;
MFT;UC DRIVETRAINS: Basic concept of electric traction, introduction to various
i Crve-train topologies. Electric Propulsion unit: Introduction to electric components

liad ST .

”'”‘:uo'l] Erljcznc vehicles, Configuration and control of DC Motor drives, Conficuration and
ool Induction Motor dr; )

LNIT[[ drives.

BBy 5
Beic o ELECTRIC TECHNOLOGY: Impact of modern drive-trains on energy supplics.
o PO hybrid traction, introduction to various hybrid drive-train topologies, power

Y CORlEG] i riqort 9 4 s :
EN]TH;O] 0 hybrid drive-train topologies, fuel efficiency analysis.

g
b ;
n VEHICLE TECHNOLOGY: Sizing the drive system: Matching the electric

hine

“Cand ) ; o asticl . ‘e

L m the interpal combustion engine (ICE), Sizing the propulsion motor, sizing the ;
q\ Unigg, selecting the enerpy storage technology, supporting subsystems. Encrgy
. . T A
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ent Strategies in hybrid and clectric vehicles

: Case Studies: Des; i
icle (HEV), Design of a Battery Electric Vehi . e ol Eybeld

!
cle (BEV)

t.”-ifv(:h
]
oI ELECTR!C YEHIC.LES: Principles of Hybrid Eleciric
; S - Electrical distribution, Hybrid conro Stralegies ~
' Id Praclical Models - Toyota Prius,
e

S Duty Vehicles.

Drive trains.
. Parallel Hybrid, Series
Honda Insight. Heavy Vehicles Hybrid Electric

{cELL TECHNOLOGY = Structures, Operations and properties of Fuel cells —
1sphoric Acid Fuel ?cll, P'roton Exchange membrane Fuel cell, Direct Mcthanol fuel cell
i e Fuel Cells, Solid Oxide Fuel Cell, Molten Carbonate Fuel Cell)

51, CELL BASED VEHICLES STRUCTURE: PEMFC: Operating principle,

FC: Operating principle

5iT BOOKS

Basu .S, “Recent Trends in Fuel cell Science and Technology”, Anamaya Publishers,
New Delhi.,2007.

§ Viswanathan,- B. and AuliceScibioh, M., “Fuel Cells Principles and Applications™.
Universities Press (India) Pvt. Ltd., Hyderabad, 2006.

EFERENCES

 Larminic, ). and Dicks, A., “Fuel Cell Systems Explained” John Wiley & Sons. Ltd..
 New York, 2001.

{ Ali Emadi, MchrdadEhsani, John M. Muller, “Vehicular Electric Power Systems ™,

| Marcel Dekker, Inc., 2004,

S"ﬂ"lllm‘rl; 2: Moderate[Medium]; 3: Substantial]High], '3 No Correlation)
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) III B.Tech. I Sem
Course Code Theory of Machines Lab (5% semesten
Teaching Total contact hours-48 L T P C
Prerequisite(s): Engineering mechanics, Theory of machines 0 0 3 1.5

Course Objectives:

e To understand the principles of gyroscope and governors.

e To determine the frictional forces and power of brakes.

e To determine the moment of inertia of flywheel.

e To determine the static and dynamic balancing of rotating mass systems.

e To determine the frequency of free and forced vibrations of spring mass systems.

Course Outcomes:

On Completion of the course, the students will be able to
CO1: | Assess the gyroscopic effect and angular displacement of cam follower.

CO2: | Analyze the characteristic curves of different governors.

CO3: | Illustrate about different types of gears and four bar mechanism.

CO4: | Evaluate belt drives, mass balancing system.

COS5: | Analyze different types of vibration systems and spring mass systems.

Syllabus:

The following experiments will be carried out:

Study the gyroscopic effect of a rotating disc.
To find out the angular displacement of various cam follower pairs.
Determination of characteristics curves of various governors by universal governor.
To study undamped free vibrations of a spring.
To calculate equivalent spring stiffness for springs in series.
To study the natural vibrations of a spring mass system.
To study forced damped vibration of a spring mass system.
To study about Simple and Compound Screw Jack and measure various parameters.
Determination of moment of inertia of Flywheel.
. Determination of the whirling speed of shaft.

A N A o i o

—_
— O

. To calculate co-efficient of friction in-between the belt and pulley.
. Study the types of Gears.
. Study the Four Bar Mechanism.

—_ = =
A WD

. To show that a two mass system statistically balanced, but not dynamically balanced.

—_
W

. To show simple dynamic balancing of a three mass system.

—
[©))

. To show simple dynamic balancing of a four mass system.

—_
~

. To demonstrate balance of four bar system both statically, dynamically.
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) I B.Tech. T Sem
th
Course Code Machine Tools Lab (3 semesten
Teaching Total contact hours-55 L T P C
Prerequisite(s): Material Science, Workshop Technology 2 1 0 3

Course Objectives:
e To understand terminology and geometry of tools and various operations on lathe.
To understand various milling operations.

To understand operations carried out on drilling, boring and broaching machines .

To understand operations carried out on grinding machines.

Familiarize different machine tools used in production floor.

Course Outcomes:

On Completion of the course, the students will be able to-

Perform step and taper turning, thread cutting, knurling and boring operations on cylindrical
work pieces using lathe machine.

Produce prismatic parts with desired surface finish using surface grinding machine and tool
angles using tool and cutter grinder machine.

CO3: | Perform indexing to machine spur gears on milling machine.

COl1:

CO2:

Execute sequence of operations on slotting and shaping machines to generate keyways and
splines on the given work piece.
CO5: | Carry out drilling and tapping operations to produce desired hole pattern on the given job.

CO4:

Syllabus:

The following experiments will be carried out:
1. Step Turning & Taper Turning operation using Lathe Machine.
2. Knurling, Thread cutting and grooving operation using Lathe Machine.

3. Single Start Thread Cutting operation using Lathe Machine.

4. Multi Start Thread Cutting using Lathe Machine.

5. Eccentric Turning operation on Lathe Machine.

6. Surface Grinding operation on reciprocating table type horizontal spindle surface grinder.
7. Slot cutting on a Slotting Machine.

8. Key way cutting using Shaping Machine.

9. Production of Flat surface from round block using Shaping Machine.

10. Cutting Cylindrical work piece into Prismatic Bar on Shaping Machine.
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11. Gear cutting using Milling Machine.

12. Contour Milling using vertical milling attachment on universal milling machine.
13. Drilling & Tapping operation using Radial Drilling Machine.

14. Measurement of cutting forces using Tool Force Dynamometer.

15. Grinding of tool angles using Tool and Cutter Grinder

16. Boring operation on Lathe Machine.
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) I B.Tech. IT Sem
h
Course Code Design of Transmission Elements (6% semester)
Teaching Total contact hours-64 L T P C
Prerequisite(s): Engineering Mechanics, Mechanics of Solids. 2 1 0 3

(Use of approved design data book is permitted in the end semester examination)

Course Objectives:

e To learn about the types of shafts, keys, coupling joints and their suitability.

To learn about the Design and selection of journal and ball bearings to suit requirements.

To learn about the Procedures to design the engine components like piston, connecting rod, and cylinder.
To learn about the Procedures to design the various types of gears.

To learn about the concepts of flexible elements.

Course Outcomes:

On Completion of the course, the students shall be able to-

COl: | Find required sizes of shaft, keys and couplings for the given application.

CO2: | Identify a suitable bearing for the given application.

CO3: | Design of gear for a given application.

CO4: | Design of suitable I.C. engine parts for a given application.

COS5: | Suggest suitable flexible elements required to transmit the desired power.

Syllabus:

UNIT-I

KEYS AND COUPLINGS: Purpose of key, different types of keys, Design — Square and flat keys,
Kennedy keys and splines, purpose of shaft couplings, different types of couplings — Design of rigid
couplings - muff coupling, split muff coupling and flanged coupling, Design of Flexible couplings - bushed-
pin flexible coupling, Oldham’s coupling and Universal coupling.

SHAFTS: Design of solid and hollow shafts for strength and rigidity — design of shafts for combined bending
and axial loads — shaft sizes — BIS code. Use of internal and external circlips, gaskets and seals (stationary &
rotary)

UNIT-II

BEARINGS: Classification of bearings- applications, 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

UNIT- III

DESIGN OF 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 centre cranks —
Crank pins, crank shafts. Pistons— forces acting on piston — construction design and proportions of piston,
cylinder— cylinder liners.
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UNIT-IV

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-V

DESIGN OF FLEXIBLE ELEMENTS: Belts and their construction - Flat belts versus V- belts, Open and
cross belt arrangement, Ratio of belt tensions-Centrifugal tension-Effect of centrifugal tension, Design of flat
belts and V-belts, Selection of wire rope and Pulleys, Introduction to Chain drive - its merits and demerits,
Constructional features of a chain drive.

Text Books:
1.V.B. Bhandari, Machine Design of Machine Elememts, 4/e, Tata McGraw Hill, 2017.
2.Norton, R. L., Machine Design: An Integrated Approach, 5/e, Pearson, 2013.
3.Faculty of Mechanical Engineering, Design Data: Data Book of Engineers, PSG College of Engineering,
2012

References:
1.R.S. Khurmi and J. K. Gupta, Machine design, 25/¢, S.Chand Publishers, 2014.
2.T.V. Sundaramoorthy & N.Shanmugam, Machine Design, 6/e, SciTech Publishers, 2010.
3.Shigley, J.E and Mischke, C. R. Mechanical Engineering Design, 8/e, Tata McGraw Hill, 2008.
4.Design data hand book, S. Md. Jalaludeen.
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Regulation Godavari Institute of Engineering & Technology

GRBT-19 (Autonomous)
III B.Tech. II Sem

(6™ semester)

Course Code Industrial Engineering & Management

Teaching Total contact hours- 62 L T P C

Prerequisite(s): Manufacturing Concepts. 3 0 0 3

Course Objectives:
e To understand the concepts of Industrial Engineering and Principles of Management.
e To understand the methods for improving productivity in manufacturing industries.
o To familiarize various techniques of HRM, Quality Control, Work Study and Project Management.

Course Outcomes:

On Completion of the course, the students will be able to-

COl1: | Describe the various concepts of management techniques.

CO2: | Identify a suitable plant location and layout by considering various industrial aspects.
CO3: | Use work study concepts to improve productivity.

CO4: | Apply the suitable quality management techniques.

COS5: | Assess the project duration and crashing of any network problems.

Syllabus:

UNIT -1

INTRODUCTION:

Industrial Engineering- Role of Industrial Engineer- IE Applications — Productivity — Scope of Industrial
Engineering.-Management Concepts, Origin, Importance, functions of management, F W Taylor’s Scientific
Management, McGregor’s theory X and theory Y— Henry Fayol’s Management Principles-Human Resource
Management: Functions of HRM, Job-evaluation, merit rating

UNIT -1I

PLANT - FACILITY LOCATION & LAY-OUT:

Factors governing plant location - Location Economics, types of sites, types of plant, Plant layout techniques
PRODUCTION -Types of Production- Advantages and disadvantages - Aggregate Production Planning.
Plant maintenance — Types — Preventive, predictive, breakdown — Reliability - Availability concepts .

UNIT - III

OPERATIONS MANAGEMENT - WORK STUDY:

Work study — Objectives of work study: Role of work study in improving productivity — Method/Motion
Study: Procedure, objectives, applications, recording techniques: charts, diagrams, graphs and models —
Micro-motion study: Procedure, objectives, applications, Therbligs — Time study/work measurement:
Procedure, objectives, applications - Time study techniques: stop watch method, PMTS, work sampling —
Concept of allowances, performance rating, estimation of standard time- Introduction to Ergonomics.

UNIT -1V
QUALITY MANAGEMENT:
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Introduction to quality - Statistical quality control (SQC): Control Charts, Numerical Examples on X Bar, R
Charts, C Charts and P Charts - Sampling plans, Total Quality Management (TQM): DEMING cycle,
DMAIC Cycle, Zero Defects, Quality Circles, ISO Quality Systems, 5S, Six Sigma

MATERIALS MANAGEMENT-Inventory, basic EOQ model, Selective Inventory Control techniques —
ABC, VED, FSN, XYZ — MRP- ERP- Supply Chain Management-Value Engineering — Value Analysis.

UNIT -V

PROJECT MANAGEMENT: Introduction to Network Diagrams - CPM and PERT - Critical Path Analysis
- Activity times and floats, Project completion times. PERT and three Time Estimates, critical path analysis of
a PERT network, Probability of completion of project - Simple Numerical Examples on CPM & PERT
Project crashing.

Text Books:
1. Industrial Engineering and Management, OP Khanna, Khanna Publishers, 2018-19(17™ Edition)
2. Industrial Engineering and Production management, MartandTelsang, S Chand & Co New Delhi, 2006
(2™ edition)

References:
1. Industrial Engineering and Management, M Mahajan, 2014 (2™ Edition)
2. Production and Operations Management — Paneerselvem — PHI.
3. Introduction to Work Study, .L.O., 4" Revised Edn., 1992
4. Handbook of Industrial Engineering: Technology and Operations Management By GavrielSalvendy, A
Wiley-Interscience Publication, 2001 (Third edition)

Useful Web-links : http://nptel.ac.in/courses.php
http://mit.espe.edu.ec/courses/mechanical-engineering/
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) I B.Tech. I Sem
Course Code (6™ semester)

Heat Transfer

Teaching Total contact hours-64 L T P C

Prerequisite(s): Fundamentals of Engineering Thermodynamics 2 1 0 3

Course Objectives:

e To understand the modes of heat transfer and thermo-physical properties.
o To understand the concepts of various experimental heat transfer correlations in engineering
applications.
e To understand velocity and thermal boundary layers in convective heat transfer.
e To learn concepts of heat exchangers.
e To understand the radiation heat transfer.
Course Outcomes:

On Completion of the course, the students will be able to-

CO1: | Explain the basic concepts of heat transfer.

Solve the problems involving steady state and transient heat conduction in simple
geometries.

CO3: | Analyze the forced and free convective heat transfer through various systems.

CO4- Analyze the performance of heat exchangers and evaporators using boiling and condensation
" | principles.

CO2:

COs: | Illustrate the real time applications of radiation heat transfer.

Syllabus:

UNIT-I

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. Steady, unsteady and periodic heat transfer — Initial and
boundary conditions.

ONE DIMENSIONAL STEADY STATE CONDUCTION HEAT TRANSFER: Homogeneous slabs,
hollow cylinders and spheres — Overall heat transfer coefficient — Electrical analogy — Critical radius of
insulation- Variable thermal conductivity — Systems with heat sources and heat generation.

UNIT -1

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 - Chart solutions of transient conduction
systems.

CONVECTIVE HEAT TRANSFER: Classification of convective heat transfer , dimensional analysis as a
tool for experimental investigation — Buckingham Pi Theorem for forced and free convection, application for
developing semi , empirical non- dimensional correlation for convective heat transfer — Significance of non-
dimensional numbers — Concepts of continuity, Momentum and Energy Equations.
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UNIT- III

FORCED CONVECTION

EXTERNAL FLOWS: Concepts about hydrodynamic and thermal boundary layer and use of empirical
correlations for convective heat transfer-flat plates and cylinders.

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.

FREE CONVECTION: Development of hydrodynamic and thermal boundary layer along a vertical plate —
Use of empirical relations for vertical plates and pipes.

UNIT -1V

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.

HEAT EXCHANGERS: Classification of heat exchangers —Overall heat transfer coefficient and fouling
factor — Concepts of LMTD and NTU methods — Problems.

UNIT -V

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 Transfer/JP HOLMAN/TMH/10%editon
2. Heat Transfer/P.K Nag,/TMH/3™ edition /2011

Reference books:

1.Heat and Mass Transfer/Yunus A Cengel; Afshin J. Ghajar/McGraw-Hill/ 5™ edition/ 2017
2. Heat and Mass Transfer/ D.S. Kumar, S.K. Kataria&Sons./2013

3. Heat and Mass Transfer/Arora and Domkundwar,Dhanpatrai& sons/2007

4. Fundamentals of Engg. Heat and Mass Transfer/R.C.Sachdeva/New Age Science/2009
5.Heat and Mass Transfer/R.K.Rajput/S. Chand Publishing/2019

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA



s,
o

» ﬁT
GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY
((AuTONOMOUS)

Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada

DEPARTMENT OF MECHANICAL ENGINEERING
4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20)

Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) I B.Tech. IT Sem
Course Code . (6" semester)
Metrology and Instrumentation
Teaching Total contact hours- 60 L T P C
Prerequisite(s): 3 0 0 3

Course Objectives:
1. To understand selection of fits and tolerances in manufacturing industry.
2. To develop the basic knowledge on linear and angular measurements and their standards of
measurements.
3. To learn about different techniques to measure surface finish, flatness, gear and screw thread
parameters.
4. To understand principle and operation of comparators and machine tool alignment tests.
. To understand the construction and working principle of measuring instruments of displacement,
temperature, speed, flow and pressure.
6. To understand the construction and working principle of stress and strain measuring instruments and
concept of control systems.

9]

Course Outcomes:

On Completion of the course, the students will be able to-

CO1: | Examine the tolerances, limits and fits of engineering components.

CO2: | Describe linear, angular measuring instruments comparators and limit gauges.

CO3: | Discuss surface roughness, gear and screw thread measurements.

Explain instruments for measurement of displacement, temperature, pressure, speed and flow
parameters.

CO5: | Use instruments for measurement of stress and strain, fluid flow, torque and power.

CO4:

Syllabus

UNIT-I

SYSTEMS OF LIMITS AND FITS: Introduction - limits, fits — tolerances ,deviations, Unilateral and
bilateral tolerance system, hole and shaft basis systems- interchangeability and selective assembly -
International standard system of tolerances.

LIMIT GAUGES AND GAUGE DESIGN: Taylor’s principle — design of go and no go gauges - plug,
ring, snap, gap, taper, profile and position gauges.

COMPARATORS: Working principle and uses - Types ,mechanical, optical, electrical and electronic,
pneumatic comparators.

UNIT-II
LINEAR MEASUREMENTS: Line standards, end standards - slip gauges, calibration of the slip gauges,
dial indicators, micrometers, vernier calipers.

MEASUREMENT OF ANGLES AND TAPERS: Bevel protractor, angle slip gauges, angle dekkor, spirit
levels, sine bar, rollers and spheres used to measure angles and tapers.

FLATNESS MEASUREMENT :Measurement of flatness of surfaces- straight edges,surface plates, auto
collimator.
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UNIT - 111

SURFACE ROUGHNESS MEASUREMENT: Differences between surface roughness and surface
waviness —Numerical assessment of surface finish, Centre line average, Root mean square method, Method of
measurement of surface finish — Profilograph, Talysurf, ISI symbols for indication of surface finish.

GEAR MEASUREMENT: Nomenclature of gear tooth, tooth thickness measurement with gear tooth
vernier & flange micro meter, pitch measurement, rolling gear tester, involute profile checking.

SCREW THREAD MEASUREMENT: Elements of screw parameters — errors in screw threads-
measurement of effective diameter, two wire and three wire methods.

MACHINE TOOL ALIGNMENT TESTS: Requirements of alignment tool tests -instruments used -
Alignment tool tests on lathe, drilling and Milling machines.

UNIT -1V

Definition — Basic principles of measurement — measurement systems— Types of errors.

MEASUREMENT OF DISPLACEMENT: Working principle of transducers, types, LVDT, piezo electric,
inductive, capacitance, resistance transducers.

MEASUREMENT OF TEMPERATURE: Classification, principles of measurement — expansion,
electrical resistance, thermistor ,thermocouple, pyrometers, temperature indicators.

MEASUREMENT OF PRESSURE: Working principle of Manometers, Bourdon pressure gauges, bellows
— diaphragm gauges and Low pressure measurement, thermal conductivity gauges ,McLeod pressure gauge.
MEASUREMENT OF SPEED: Mechanical tachometers — electrical tachometers — stroboscope, non-
contact type of tachometers, principles of seismic instruments — vibrometer and accelerometer using this
principle.

UNIT -V

FLOW MEASUREMENT: Magnetic, ultrasonic, turbine flow meter, hotwire anemometer, laser Doppler
anemometer (LDA).

STRESS STRAIN MEASUREMENTS: Working principle of Electrical strain gauges — method of usage of
resistance strain gauge for bending compressive and tensile strains , strain gauge rosettes.

MEASUREMENT OF FORCE, TORQUE AND POWER: Principle and working of Elastic force meters,
load cells, torsion meters, dynamometers, proving ring.

ELEMENTS OF CONTROL SYSTEMS: Introduction, importance — classification — open and closed
systems.

Text Books:

1. R.K.Jain, Engineering Metrology”,Khanna Publishers, New Delhi 2018.

2. Dr.D.S.Kumar ,Mechanical Measurement and Control, Metropolitan book co,New
Delhi 2019.

References

1. Doeblin Earnest, O.Adaptation, Manik, Dhanesh,Measurement systems: Application and
Design Tata McGraw— Hill, New Delhi, Fifth edition, 2007.

2. J.P.Holman, Experimental Methods for Engineers, McGraw- Hill,New Delhi Eight edition,
2011.

3. M. Mahajan, Text book of Metrology, DhanapatiRai publications, New Delhi 2007.
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DEPARTMENT OF MECHANICAL ENGINEERING
4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20)

Regulation . . . .
Godavari Institute of Engineering & Technology (Autonomous
GRBT-19 BICETE e ( il B.Tech. 1 Sem
Course Code Refrigeration and Air-Conditioning (6" semester)
( Department Elective-11)
Teaching |Total contact hours- 64 L|T|[P|C
Prerequisite(s): Thermodynamics and Thermal Engineering 2(1]107]3

Course Objectives:

e To learn the fundamental concepts of refrigeration and air conditioning.

To study various refrigeration cycles and evaluate their performance using Mollier charts.
To compare properties, applications and environmental issues of different refrigerants.
To understand the basic concepts of air conditioning processes and its applications.

To study the various equipments of refrigeration air conditioning systems.

Course Outcomes:

On Completion of the course, the students will be able to-

CO1: | Describe the concepts and applications of refrigeration systems.

CO2:
system.

Compare & contrast the performance of vapor compression and absorption refrigeration

CO3: | Explain steam jet refrigeration system and their components.

CO4: | Discuss various refrigerants and components used in refrigeration plants.

CO5: | Classify air conditioning systems and assess their performance.

Syllabus:

UNIT-I

INTRODUCTION TO REFRIGERATION: Necessity and applications — unit of refrigeration and
COP.-Mechanical refrigeration — types of ideal cycles of refrigeration. Air refrigeration: Bell-Coleman

cycle - open and dense air systems — refrigeration systems used in air-crafts and problems.

UNIT-II

VAPOUR COMPRESSION REFRIGERATION: 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 — use of p-h charts — numerical problems.

VAPOR ABSORPTION SYSTEM: Calculation of maximum COP — description and working of NH3 —
water system and Li Br —water (Two shell & Four shell) System, principle of operation three fluid

absorption system.

UNIT- III

STEAM JET REFRIGERATION SYSTEM: Working Principle and basic components. Principle and

operation of (i) Thermoelectric refrigerator (ii) Vortex tube.

REFRIGERANTS: Desirable properties — classification of refrigerants -azeotrops— nomenclature —

secondary refrigerants —effect on ozone depletion— lubricants.

REFRIGERATION EQUIPMENTS: Compressors- Types of compressors. Condensers — Types of

condensers. Evaporators — Types of Evaporators. Expansion Devices — Types of expansion devices.
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UNIT -1V

INTRODUCTION TO AIR- CONDITIONING: Psychometric Properties & Processes— Relations—
Characterization of Sensible heat and latent heat loads — Heat load concepts: RSHF, GSHF —Problems.
Requirement of the human comfort — Concept of Effective Temperature — Comfort Chart — Comfort Air-
Conditioning, Need for ventilation, Consideration of Infiltrated air.

UNIT -V

AIR-CONDITIONING EQUIPMENTS AND APPLICATIONS: Humidifiers—Dehumidifiers — Air
filters—fans and blowers, grills and registers, ducts—supply ducts—outlets—return outlets.

A/C SYSTEMS - Summer A/C,Winter A/C, Year round A/C, Central A/C, Unitary A/C systems.

Text Books:
1.““A Course in Refrigeration and Air Conditioning”, S.C. Arora & Domkundwar, DhanapatRai
Publications, New Delhi.
2.“Refrigeration and Air Conditioning”, C.P. Arora, Tata McGraw Hill.

References:
1.“A Text book of Refrigeration and Air-Conditioning”, R S Khurmi, S C Chand Publications.
2.“Refrigeration and Air Conditioning”, Manohar Prasad, New Age Publishers.
3.“Refrigeration and Air Conditioning”, Wilbert F. Stoecker, Jerold W. Jones, McGraw Hill,
1982.
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) 111 B.Tech. 1T Sem
h
Course Code Mechatronics (6" Semester)

( Department Elective-II)

Teaching Totalcontacthours-64 L T P C

Prerequisite(s): Basic Electrical and Electronics Engineering 3 0 0 3

Course Objectives:

To understand the elements and techniques involved in mechatronics systems.

To learn the concepts of actuators and their uses.

To understand the applications of microprocessors and microcontrollers in mechanical systems.
To learn architecture and system interface of analog and digital convertors.

To understand the concept of PLC system and its programming, and its significance.

Course Outcomes:

On Completion of the course, the students will be able to-

CO1: | Discuss the key elements of mechatronic system.
CO2: | Outline various sensors and actuators for an engineering application.
CO3: | Describe various microprocessors and microcontrollers.

Use appropriate microprocessor and microcontroller for interfacing sensors, actuators and
other mechatronic elements.
CO5: | Construct PLC program and implementation of real life systems.

CO4:

Syllabus:

UNIT- 1

INTRODUCTION: Mechatronics systems — Elements & levels of mechatronics system, mechatronics design
process - System, measurement systems, control systems, microprocessor-based controllers, advantages and
disadvantages of mechatronics systems. Sensors and transducers, types, static and dynamic characteristics of
sensor - Potentiometers — LVDT — Capacitance sensors — Strain gauges — Eddy current sensor — Hall effect
sensor — Temperature sensors — Light sensors.

UNIT -II

ACTUATORS : Hydraulic and pneumatic systems, components, control valves, electro- pneumatic,
hydro-pneumatic, electro-hydraulic servo systems. Mechanical actuating systems, basic principles and
elements. Electrical actuating system, types of stepper and servo motors — Construction — Working Principle —
Advantages and Disadvantages.

UNIT- III

MICROPROCESSOR AND MICROCONTROLLER: Introduction — Architecture of 8085 — Pin
Configuration — Addressing Modes —Instruction set — Timing diagram of 8085 — Concepts of 8051
microcontroller — Block diagram.

UNIT -1V
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SYSTEM INTERFACING: Introduction — Architecture of 8255, keyboard interfacing, LED display

interfacing, analog to digital convertor and digital to analog convertor interface — Temperature Control —
Stepper Motor Control — Traffic Control interface.

UNIT -V

PLC AND MECHATRONIC SYSTEM DESIGN : Introduction — Basic structure — Input and output
processing — Programming — Mnemonics — Timers, counters and internal relays — Data handling — Selection
of PLC.Design process-stages of design process — Traditional and mechatronics design concepts — Case
studies of mechatronics systems — Pick and place robot — Engine management system — Automatic car park
barrier.

Text Books:
1. Bolton, “Mechatronics”, 5 th Edition, Pearson Education India, 2011
2. Ramesh S Gaonkar, “Microprocessor Architecture, Programming, and Applications with the 8085, 6
th Edition, Penram International Publishing Pvt. Ltd, 2013.

References:

1. Bradley D.A, Dawson D, Buru N.C and Loader A.J, “Mechatronics”, Chapman and Hall, 1993.

2. Clarence W, de Silva, "Mechatronics" CRC Press, First Indian Re-print, 2013

3. Devadas Shetty and Richard A. Kolk, “Mechatronics Systems Design”, PWS publishing company,
2007.

4. Krishna Kant, “Microprocessors & Microcontrollers”, Prentice Hall of India, 2007.

5. Michael B.Histand and Davis G.Alciatore, “Introduction to Mechatronics and Measurement systems”,
McGraw Hill International edition, 2007.
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) III B.Tech. II Sem
th
Course Code Advanced Foundry and Welding Technology (67 semester)
( Department Elective-1I)
Teaching Total contact hours- 60 L T P C
Prerequisite(s): Manufacturing Technology 3 0 0 3

Course Objectives:

e Familiarize the concepts related to moulding techniques.

e To understand the industrial practice, and their comparative merits and demerits.

e To gain knowledge on various advanced welding processes so that the students can apply them in
engineering industry applications.

e To gain knowledge on the design of welded joints and the quality control of weldments.

Course Outcomes:

On Completion of the course, the students will be able to-

COl: | Describe various moulding techniques.

CO2: | Explain the principles of solidification and melting.

CO3: | Apply the knowledge of solid state welding process for engineering applications.
CO4: | Discuss the various advanced welding techniques.

CO5: | Identify the optimal welding process parameters for any welded joint.

Syllabus:

Unit-I

Moulding and Casting: Development of metal castings- Materials for moulding- Foundry sand control, core
making processes- Materials for core making- Different types of cores- Moulding and core making
machines. Recent developments in core and mould making- Cold set process, Investment casting- Shell
moulding- Continuous casting; Hot box method- Shaw process. Vacuum moulding for mass production.

Unit-11

Melting and Solidification: Furnaces used in foundry for melting ferrous and nonferrous metals- principals
of operation of cupola and charge calculations. Principles of Solidification: Nucleation- Crystal growth-
Morphology and structure of cast metals and alloys- Pure metals- Single phase alloys and eutectics.
Solidification in sand and chill moulds. Family of cast irons, Production of malleable and S.G. Irons-
Methods of alloying and inoculants and their effects on the structure and properties of cast iron.

Foundry Mechanization: Layout for ferrous and nonferrous foundries- Description of equipment used for
mechanization- Sand conditioners- Conveyors- Cranes- Equipment for handling moulds, Cores and molten
metal- Knock out of moulds- Fettling equipment.

Unit-111

SOLID STATE WELDING PROCESSES: Fundamental principles- Survey of the various pressure
welding processes and their applications-Friction, friction stir, explosive, diffusion, and Ultrasonic welding —
Principles of operation- Process characteristics and application.
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Unit-IV

ELECTRON AND LASER BEAM WELDING: Heat generation and regulation- Equipment details in
typical set-up -Electron beam welding in different degrees of vacuum, advantages and disadvantages,
applications- Laser Welding: Principles of operation, advantages and limitations, applications.

PLASMA WELDING : Special features of plasma arc- transferred and non-transferred arc, key hole and
puddle-in mode of operation - Micro low and high current plasma arc welding and their applications, plasma
cutting, surfacing and app.

Unit -V

TESTING AND DESIGN OF WELDMENTS: Design and quality control of welds - Edge preparation
types of joints, welding symbols. Stresses in butt and fillet welds — weld size calculations - Design for
fatigue - Testing — tensile, bend hardness - Impact, notch and fatigue tests -Life assessment of weldments.

Text Books:
1. Principles of Foundry Technology, by Jain P.L-TMH Publications,2017.
2.Welding Engineering and Technology, by R.S. Parmar -Khanna Publications,2013.

References:
1. Foundry Engineering by R. L Agarwal, T. R Banga-Khanna Publications,1987.
2. Foundry Engineering by Howard F. Taylor& Others-Wiley Publications,1993.
3.Principles of Metal Castings by Heine & Others(2017).
4. Modern Welding Technology by Howard B. Cary, Scott Helzer- Pearson publications,2004.
5. Welding Metallurgy S.Kou, 2"edition, John Wiley and Sons, New York, NY ,2003.
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) II B. Tech. IT Sem.
Course Code Non Destructive Evaluation (6" semester)
( Department Elective-I1)
Teaching  [Total contact hours - 64 L | T P C
Prerequisite(s): | Engineering Physics 2 1 0 3

Course Objectives:
e To learn about the basic principles and techniques of various NDE methods such as Visual, Penetrant
Testing, Magnetic Particle Testing, Ultrasonic Testing, Radiography, Eddy Current.
o To learn the advantages, limitations and applications of Non-destructive testing methods.
To identify the appropriate NDE methods.
o To create awareness related to recent developments and future trends in NDE.

Course Outcomes:

On Completion of the course, the students will be able to-

COl1: | Compare destructive testing and non destructive evaluation methods.

CO- Discuss working principle and construction details of magnetic particle, liquid penetrant and
" | eddy current test.

CO3: | Explain the working principle and construction details and methods of ultrasonic test.

CO4: | Describe the working principle and construction details and methods of radiography test.
COS5: | Plan the suitable NDE methods based on the required application.

Syllabus:

UNIT -1

Introduction to Non-destructive testing: Introduction to Material Testing, classification of material testing,
comparison between destructive testing and NDT —Discontinuities, origin and classification of discontinuities
— Importance of NDT, scope and limitations of NDT — Visual inspection, unaided and aided, visual inspection
aids.

Liquid Penetrant Test: Basic Principle — Liquid penetrant system, types and properties of liquid penetrant
and developers — TestProcedure — Interpretation of results — Effectiveness and Limitations of Liquid Penetrant
Testing — Applications of Liquid Penetrant Testing.

UNIT - 1I

Magnetic Particle Testing- Theory of magnetism — Magnetization of Materials, different methods of
Magnetization — Demagnetization of Materials — Magnetic Particle Test principle, equipment, test procedure —
Interpretation and evaluation of test indications — Effectiveness and Limitations of Magnetic particle testing,
Applications.

UNIT - III
Ultrasonic Testing: Basic principles of sound wave propagation, types of sound waves, sound field —
Principle of ultrasonic testing — Ultrasonic transducers, piezoelectric materials, various types of

transducers/probe — Equipment for ultrasonic testing — Pulse-echo method, transmission method, resonance
method — Different ultrasonic inspection techniques — Data representation, A/Scan, B/scan, C/scan—
Applications and limitations.

UNIT -1V
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Radiography Testing: Basic Principle — Sources of X and Gamma Rays and their interaction with Matter —
Imaging, film and film less techniques — Types and use of filters and screens — geometric factors, inverse
square law — Characteristics of films, graininess, density, speed, contrast, characteristic curves, penetrameters
— Exposure charts — Radiographic equivalence— Fluoroscopy, Xero-Radiography, Computed Radiography,
Computed Tomography.

UNIT -V

Eddy Current Testing: Generation of eddy currents — Properties of eddy currents — Eddy Current Test
System, Sensing elements, Probes, Instrumentation, Types of arrangement — Interpretation/Evaluation of test
results — Applications, effectiveness and limitations.

Industrial Applications of NDT: Comparison and selection of NDT methods —Span of NDT Activities and
its industrial applications.

TEXT BOOKS:
1. “Practical Non-Destructive Testing”, Baldev Raj, T. Jayakumar, M.Thavasimuthu, Narosa Publishing
House, 3" Edition, 2019.
2. “Non-destructive test and evaluation of Materials,” J Prasad, GCK Nair, TMH Publishers, 2" ed.,
2011.

REFERENCES:
1. “ASM Handbook: Non Destructive Evaluation of Materials” Aquil Ahmed and Leonard J Bond, ASM
International, Volume 17, 2018.
2. “Non-destructive Hand Book” — R. Hamchand, McGraw-Hill Education; 2™edition, 2012.
3. “Ultrasonic Nondestructive testing of Materials”, Karl Langenberg, Klaus Mayer, CRC Press; 4th
edition, 1% edition,2017.
4. “Non-destructive testing”, Warress, IMCGonmade, AIRWALK PUBLICATIONS, 1 edition, 2017.
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Course Objectivc‘s:
ot GOy are to make the student learn about
. Tounderstand the various forms of conventional energy resources,
. Leam the present energy scenario and the need for energy conservation
;. Explain the concept of various forms of rencwable energy
Outline division aspects and utilization of renewable energy sources for both domestics and

4
industrial application

(ourse Outcomes:

0n Completion of the course, the students will be able to-
(0L JAnalyze solar radiation data, extraterrestrial radiation, radiation on carth’s surface.

(2 Design solar thermal collections.

] WD i i hniques in sol
7 [Develop maximum power point techniq

:‘"—-__ o >
" TCompare Solar, Wind and bio cnergy systems, their prospects, Bdyaiagosand

—limitations

ar PV and wind

-
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Tt Books:

| Solar Energy: Principles of Thermal Collection and Storage, S. P. Sukhatme and J. K.
vavak, TMH, New Delhi, 3% Edition.

y Renewable Energy Resources, John Twidell and Tony Weir, Taylor and Francis -second
edition, 2013.

Energy Science: Principles, Technologies and Impacts, John Andrews and Nick Jelly,
Oxford

e

Rference Books:

. Renewable Energy- Edited by Godfrey Boyle-oxford university, press, 3* edition, 20}3' ;
) Handbook of renewable technology Ahmed and Zobaa, Ramesh C Bansal, World scientific,
Singapore.

‘ i ‘ 4 jar /Narosa.
* Renew cchnologies /Ramesh & Kun ' . )
— . A practical guide for beginners — Chetong Singh Solanki,

% Renewable energy technologies — N H, Khan. TMH-2* -

PHI. Non conventional energy source
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» How to design and evaluate interactive technologies
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After successful completion of this course, a student will be able 1o

C0-1: Explain the capabilities of both humans and comput ) .
. ! ers fi
information processing, P rom the viewpaint of human

€0-2: Describe typical human-c¢ omputer interaction (HCI)
historic HCI paradigms.

C0-3: Apply an interactive design process and universal design principles to designing HCI
syslems. '

models, styles, and various

UNIT-1
Introduction: Usability of Interactive Systems- introduction, usabilily goals and measures,

uahility motivations, universal usability, goals for our profession Managing Design
Processes: Introduction, Organizational design to support usability, Four pillars of design,
development methodologies, Ethnoegraphic observation, Participatory dcsig:_:,_ S:clta'triu
Development, Social impact statement for early design review, legal issucs. Usability Testing

and Laboratories

Boxes: Introduction, Task- Related Menu
le Menus, Content Organization, Fast
Form Fill-in, dialog Boxes, and

UNIT-2

Menu Selection, Form Fill-In and Dialog ‘
Organization, Single menus, Combinations tff Multip |
Movement Through Menus, Data entry with Menus:

' i 5
Uematives, Audio Menus and menus for Small Display | i

iT-3 d organization Functionality,

: an .

Commang and Natural Languages: [""ﬂd“m.mr-h nfm:lr:luml Language in Computing
. . ations, .

“eties and Structure, Naming and Abbrevt Keypads, Pointing Devices: Speech and

"raction Devices: Introduction, KeY boards and

"I'-ﬂhl.j.]-}- Interfaces, Displays- Small and large ¢ Respons
ﬁi’il"}' of Service: Introduction, Models © se Ti
|!lde5l U“r Prﬂduﬁtivhyi Uaﬁﬂbilit}' n RI:'SPUI'I

i d
e-Time impacts, Expeclations an

& 1ENCES
Frustrating EX pener
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UNIT-3

mrm:mall.on Search: Introduction, Searching in Textyal

yMultimedia Document Searches_ Advanced Filier Xtual Documents
Ting

|pformation  Visualization; Introduction Data T
Information Visualization <P

-
L]

: and Datr!basc Querying,

and Searching Interfaces.

¢ by Task Taxonomy, Challenges for

Text books
I. Designing the User Interface, St

d, B i . :
S5ed, Ben Shnelderman, Catherine Plaisant, Maxine Cohen, Steven M Jacobs, Pearson

2. The Essential guide to i . X
DresmaTech. user interface design,2/e, Wilbert O Galitz, Wiley

Relerence Books
1. Human Computer, Interaction Dan R.Olsan, Cengage, 2010
2. Designing the user interface, 4/e, Ben Shneidennann,‘PEA.
3. User Interface Design, SorenLaucsen . PEA
4. 4.Interaction Design PRECE, ROGERS, SHARPS, Wiley.

. ———— -

Web Links:
https://nptel.ac.in/courses/106/103/106103115/
C0-PO Mapping:
(1: Slight [Low]; 2: Moderate[Medium];  3: Substantial[High], *': No Correlation)

| PO1 [ PO2 | PO3 | PO4 | POs | PO6 | POT7 | POS | PO9 | POIO | POII | POI2
Co) o - 5 - & - N = I B - -
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-

~egulation Godavari Institute of Engincering & Technology |

‘ |

L tAuonomons) 11 B. Tech. 11 Sem. |

; Remote Sensing & GIS in Mining (6t Semester) {

(Open Elective-3) - o |

/’T'egching Total contacthours - 50 L l i ,,rf,i_(;.f

. ] |

prerequisites: Basic Con'lpu.ter knowledge and Basic physics, T | n ! |

Mine surveying 2|0 ]0]?]
\/—"”—_n-_ g

courseé objectives

To discuss the basic principles of Remote Sensing,

To elaborate the concepts of visual and digital image analysis.
To illustrate the concepts of GIS.

To impart the knowledge on the concept of spatial analysis.
Te communicate the applications of remote sensing and GIS.

S =

gourse Qutcomes

(o Completion of the course, the students will be able to-

0L | Outline the basic principles of Remote Sensing.

oz Develop the concepts of visual and digital image analysis.
i (03: | Summarize the basic concepts of GIS.
(04 | Perform spatial analysis.

(05: | Apply knowledge of remote sensing and GIS in various fields.

Syllabus
UNIT -|
Introduction to remote sensing

Bisic concepts of remote sensing, electromagnetic radiation, electromag g .
¥ith atmosphere; energy interaction with the earth surfaces characteristics of remote sensing

§jstems,

netic spectrum, interaction

Sensors ang platforms

Intr ’
"roduction, types of sensors; i
Eth&Cteristics, digital image data formats-band interlcaved by pixe

sequential; IRS, LANDSAT, SPOT, Advanced sensors and its applications.
Wir-

airborne remote sensing, space borne remote sensing; image data
|, band interleaved by line, band

|

Mage "“alysis

ity . '

imaadum”“v elements of visual interpretations,
geenhan“"‘@nt. image classification, supervise

digital image processing- image pre-processing,
d classification, unsupervised classification,
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_:g”rr- i 7 R I I S e
el
Ur-l;aphic [nformation System
0 ,
'G,mductiﬂnl key components, application areas of GIS, map projections.
.amenm and preparation
R ALE input, raster data models, vector data models,
r
-V .
gpatial data analysis

ptroduction, overlay function-vector overlay operations, raster overlay operations, arithmetic
pperators, comparison and logical operators, conditional expressions, overlay using a decision
Erble network analysis-optimal path finding, network allocation, network tracing.

’

-V 2
spplications of Remote sensing and GIS

land cover and land use pattern, forestry, geology, geomorphology and mining operations.

Text books
1 Bhatta B, Remote sensing and GIS, Oxford University Press, 2008.
2 Narayan LRA, Remote Sensing and its Applications, Universities Press, 2012.

Reference Books i

1 Lilles and, T.M, R.W. Kiefer and |.W. Chipman, Remote Sens
India Pvt. Ltd., New Delhi, 2013. .

L Chor Pang Lo and A K W Yeung, Concepts and Technigues of G
Prentice Hall (India), 2006. .

3 Kand Tsung Chang, Introduction fto Geographic
Education, 2009.

4 George Joseph, Fundamentals

Demers, M.N, Fundamentals of Geographic

ing and Image Interpretation, Wiley
eographical Information System,
Information Sys'tems, McGraw Hill Higher

,2013.

ing Universities Press
L e ley India Pvt. Ltd, 2013.

Information Systems, Wi

e
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GODAVARTINSTUIL 1O ) N« )
sV inBY AICTE  ACCREDITEDBY Npa o F'I-!I‘L(I“\ X RTANITTTRY

T R R e ion :11:? TOINTUK, KAKINADA

RS L AR

TR SHPIREAER A5 is RPN T TR LA
Regultin Godavari Institute of Engineering & Techmology i1 57 s TToem—
QRIB_T_;'E___. . (Autonomous (6';' !cc ; ’.cm
T[!UI'SE Code MODERN V EHICLE TECHNOLOGY bmf cmester) ‘
r
Teaching__ | Total contact hours-4§ e o
W/ﬂ,ﬂﬂﬁgﬁic Automobile Engineering 3 ’ g | g ; g_j

Course Objectives:
1. Tomake the student to design and develop modern vehicles
2 Tomake the student to analyze and control the exhaust emissions and noise

3. Tomake the student to analyze the vehicle operation and incorporate and develop the
electronic control systems

4 Tomake the student to distinguish and choose the fuel injection system
Course Qutcomes:

On Completion of the course, the students will be able to-
(COI: | Design and develop modern vehicles
(02 | Analyze and control the exhaust emissions and noise

Analyze the vehicle operation and incorporate and develop the electronic control [
systems r

0OF, | : &
Sl |

Distinguish and choose the fuel injection system
0s: | Classify the design analysis of injection systems

S.""ﬂbuS:

UNIT.J

tTrc'nds in Automotive Power Plants: Hybrid Vehicles - Stratified charged / lean burn
(B “Hydrogen Engines-Electric vehicles-Magnetic track vehicles solar powered vehicle

U\T?Md power source vehicle, types of hybrid drives, Toyola hybrid system.
J _u-

su‘sm"ﬁ‘mi Interconnected air and liquid suspensions, Hydrolastic suspension system,
ﬂ:a r‘?ngas Suspension,

"tf{.negr:i"'f“‘”ls_ and safety: Modern rear wh ‘
il ang disc brake, brake limiting device, ﬂ.ﬁll-S‘
i{\ “S¥stem. Closed loop suspension; Regenerative br

v | -~

heel brake, indircct Mloating caliper dise brake,
Jie system, lord Escot and Orion
aking; Passenger comlud,

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA



GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY
((auTONOMOUS)
Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada

DEPARTMENT OF MECHANICAL ENGINEERING
4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20)

Py
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E
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e W ARNENTEDGE Gy ey MIENGRY A p i‘<‘>i\'

ao M HEEAN 4““.!&]‘"'””“'

P
'ﬁ“ Al
| ‘_LH-‘-'

WA I AC S

amd Noise Pollution Control: Introduction, Engine emissions, types of catalytic
< open 100 and closed loop operation 1o the oxidizing catalytic converter,
alive emissions, Internal and External Noise, Identification of Noise sources, Noise
| Techniques. SCR, DPF and DOC.

1V

{c Operation and Control: Fundamentals of Automotive Eleclronics - sensors,
s, Processors. Computer Control for pollution, noise and for fuel economy -
e Fuel Injection and Ignition system,

=—

IV

jeetion Systems: SPF1, MPFI, DI, Pilot Injection, Unit Injection. CRDI; Two
i Technology: DTS- i, DTS - Fi, DTS - Si; Four Wheeler Technology: WT, Cam less
.GDI.

BOOKS:

Wse/Anglin “Automotive Mechanics”

Newion, W.Steeds “The Motor Vechicle”

RENCES ;

X Ramalingam, “Automobile Engineering”, Scitech Publications Pyi. >
"NK. Giri, “Automobile Mechanic”, Khanna Publishers, 2006

iz Heigler “Advanced Vehicle Technology” ELSEVIER

*Mapping; -
L,‘"’f"L““'J; 2: Moderate [Medium]; 3: Substantial [High], - : No Correlation)
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T
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) III B.Tech. II Sem
(6™ semester)
Course Code Heat Transfer Lab
Teaching Total Contact hours-55 L T P C
Prerequisite(s): Thermo Dynamics and Fluid Mechanics 0 0 0 3

Course Objectives:

e To understand the various modes of heat transfer and their applications in real life problems.

¢ To understand the concepts of overall heat transfer coefficient in various geometries using conduction
heat transfer.

e To learn the estimation of heat transfer in free and forced convection.

e To learn the concepts of radiation heat transfer.

Course Outcomes:

On Completion of the course, the students will be able to-

COl1: | Evaluate the conduction, convection and radiation heat transfer through experiments.

Analyze the problems involving steady state and transient heat conduction in simple
geometries.

CO3: Evaluate heat transfer coefficients for natural convection and forced convection.
CO4: | Estimate the LMTD of heat exchanger.

COS5: | Evaluate the Stefan Boltzmann constant and emissivity of different bodies in radiation.

CO2:

Syllabus:

. Determination of overall heat transfer co-efficient of a composite slab.

. Determination of heat transfer rate through a lagged pipe.

. Determination of thermal conductivity of a metal rod.

. Determination of heat transfer coefficient in natural convection.

. Determination of heat transfer coefficient in forced convection.

. Determination of effectiveness of parallel and counter flow heat exchangers.

. Determination of emissivity of a given surface.

. Determination of Stefan Boltzmann constant.

. Determination of heat transfer rate in drop and film wise condensation.

. Determination of critical heat flux.

. Demonstration of heat pipe.

. Study of two — phase flow.

. Determination of thermal conductivity of an insulating powder.

. Determination of the heat transfer coefficient, fin efficiency and temperature distribution
of a pin-fin in natural convection.

. Determination of the heat transfer coefficient, fin efficiency and temperature distribution
of a pin-fin in forced convection.

. Determination of Heat transfer coefficient of horizontal tube in natural convection.
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) III B.Tech. II Sem
Course Code Metrology and Instrumentation Lab (6" semester)
Teaching Total Contact hours-55 L | T P C
Prerequisite(s): Engineering Physics, Metrology and Instrumentation. 0 0 0

Course Objectives:

e Able to learn the use of various measuring instruments like sine bar , bevel protractor, slip gauges , dial
indicators and spirit level
e Able to learn the calibration process of measuring instruments.

e Able to measure the parameters of temperature, pressure, fluid flow and displacement by using different
instruments.

Course Outcomes:

On Completion of the course, the students will be able to-

COl- Measure the linear and angular dimensions of components using vernier calipers, outside
" | micrometers , bevel protractor, sine bar and transducers etc.

CO2: | Assess the accuracy and errors of measuring instruments.

CO3: | Check the machine tool alignment using dial indictors and spirit level.

CO4: | Calibrate instruments to measure fluid flow, temperature, speed, pressure and displacement.

COS: | Investigate the vibration parameters using vibrometers.

Note: The students have to conduct at least 8 experiments from each lab.

METROLOGY LAB

. Measurement of lengths, heights, diameters using vernier callipers, micrometers.
. Measurement of gear parameters using gear tooth vernier.

. Measurement of cylinder bore using inside micrometers and bore gauge.

. Machine tool alignment test on the lathe.

. Machine tool alignment test on drilling machine.

. Machine tool alignment test on milling machine.

. Angle and taper measurements with bevel protractor, Sine bar.

. Use of spirit level in finding the straightness of a bed and flatness of a surface.

. Measurements using Optical Projector / Toolmaker Microscope.

O 00 1N LN B~ WK —

INSTRUMENTATION LAB
1. Calibration of transducer for temperature measurement.
. Study and calibration of LVDT transducer for displacement measurement.
. Calibration of strain gauge.
. Calibration of thermocouple.
. Calibration of capacitive transducer.
. Study and calibration of photo and magnetic speed pickups.
. Calibration of resistance temperature detector.
. Study and calibration of a rotameter.
. Study and calibration of Mcleod gauge for low pressure.

O 003N L bW
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) IV B.Tech. I Sem
(7™ Semester)
Course Code Finite Element Methods
Teaching Total contact hours-64 L|{T]|P C

Prerequisite(s): Engineering Mathematics, Strength of Materials, , Heat
transfer, CAD/CAM.

Course Objectives:

To learn basic concepts of finite element analysis.

To learn the theory and characteristics of finite elements that represent engineering structures.
To Learn the method of solving a characteristic equation of given problem.

To learn and apply finite element solutions to structural, thermal and dynamic problems.

To impart skills needed to effectively evaluate finite element analyses.

Course Outcomes:

On Completion of the course, the students will be able to-

COl: | Ilustrate the concepts behind variational and weighted residual methods in FEM.

CO2: | Analyze the applications and characteristics of finite element modeling.

CO3: | Investigate element characteristic equation and generate global stiffness matrix.

Apply suitable boundary conditions to a global structural matrix equation and reduce it to

CO4:
solvable form.
COs- Identify an appropriate FEM approach to solve problems involving dynamics and heat
" | transfer.
Syllabus:
UNIT-I

INTRODUCTION TO FINITE ELEMENT METHODS: Stresses and Equilibrium — Strain-Displacement
Relations — Stress-Strain Relations, Plane Stress and Plane Strain Conditions — Variational and Weighted
Residual Methods — Concept Of Potential Energy.

STATIC ANALYSIS: One Dimensional Problems — Discretization Of Domain, Element Shapes —
Discretization Procedures — Assembly Of Stiffness Matrix, Band Width, Node Numbering — Mesh Generation
— Interpolation Functions — Local and Global Coordinates, Convergence Requirements — Treatment Of
Boundary Conditions.

UNIT -II

ANALYSIS OF TRUSSES: Finite Element Modeling — Coordinates and Shape Functions — Assembly Of
Global Stiffness Matrix and Load Vector — Finite Element Equations — Treatment of Boundary Conditions —
Stress, Strain And Support Reaction Calculations.

ANALYSIS OF BEAMS: Element Stiffness Matrix for Hermite Beam Element — Derivation Of Load Vector
For Concentrated And Udl — Simple Problems On Beams.

UNIT- 111

TWO DIMENSIONAL PROBLEMS: Finite Element Modeling of Two Dimensional Stress Analysis with
Constant Strain Triangles And Treatment of Boundary Conditions.

AXISYMMETRIC PROBLEMS: Introduction — Axisymmetric Formulation — Finite Element modeling:
Types of elements, triangular element.
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UNIT -1V

HIGHER ORDER AND ISO-PARAMETRIC ELEMENTS: One Dimensional Quadratic and Cubic
Elements in Natural Coordinates — Two Dimensional Four Noded Iso-Parametric Elements and Numerical
Integration.

UNIT -V

STEADY STATE HEAT TRANSFER ANALYSIS: One Dimensional Analysis of A Fin and Two
Dimensional Analysis of Thin Plate — Analysis of A Uniform Shaft Subjected To Torsion.

DYNAMIC ANALYSIS: Formulation of Finite Element Model — Element Consistent and Lumped Mass
Matrices — Evaluation of Eigen Values and Eigen Vectors — Free Vibration Analysis.

Text Books:
1. Introduction to Finite Elements in Engineering, Tirupathi R. Chandrupatla, Ashok D.Belegundu, Fourth
Edition, Pearson education, 2011.
2. Finite Element Analysis by Md.S.Jalaluddin.
3. The Finite element method in engineering, S.S.Rao, 5th edition, Elsevier publications, 2010.

References:
1. Finite element analysis, S.S. Bhavikatti, New Age International, 2005.
2. Finite Element Analysis: Theory and Programming, C.S. Krishnamoorthy, Tata McGrawHill Education,
1995.
3. An introduction to the Finite element method, JN Reddy, McGraw Hill Education, 3rd edition, 2005.
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) IV B.Tech. I Sem
Course Code CAD/CAM (7" Semester)
Teaching Totalcontacthours-60 LT P C
Prerequisite(s): Computer Graphics 3 0 0 3

Course Objectives:

« To learn the basic concepts of computer aided design / manufacturing.

* To understand geometric modeling and manipulation methods.

* To familiarize with the part programming of NC and CNC machines.

* To Understand and concepts of Group Technology, CAQC, FMS and CIM.
Course Outcomes:

On Completion of the course, the students will be able to-

COLl: Explain the basic concepts of CAD and Computer graphics.
CO2:

CO3:

Use the mathematical models to represent various geometries.

Compose the part programs for engineering components.

CO4: Explain the concepts of Group Technology and Computer Aided Quality Control.

CO5: | Discuss the elements of Flexible Manufacturing Systems and Computer Integrated
Manufacturing .

Syllabus:

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.

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 -II

GEOMETRIC MODELING: Requirements, geometric  models, geometric  construction
models, curve representation methods, surface representation methods, modeling facilities
desired.

DRAFTING AND MODELING SYSTEMS: Basic geometric commands, layers, display
control commands, editing, dimensioning, solid modeling.

UNIT - III

PART PROGRAMMING FOR NC MACHINES: NC, NC modes, NC elements, CNC
machine tools, structure of CNC machine tools, features of Machining center, turning
center, CNC Part Programming: fundamentals, manual part programming methods, Automatically
Programmed Tools(APT),Computer Aided Part Programming, Direct Numerical Control, Adaptive Control.
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UNIT-1V
GROUP TECHNOLOGY: Part family, coding and classification, production flow
analysis, types and advantages. Computer aided processes planning — importance, types

COMPUTER AIDED QUALITY CONTROL: Terminology wused in quality control, use
of computers in Quality control. Inspection methods- contact and noncontact types,
computer aided testing.

UNIT -V

FLEXIBLE MANUFACTURING SYSTEMS: Introduction to FMS— Development of manufacturing
systems — Benefits — Major elements — Types of flexibility — FMS application.

COMPUTER INTEGRATED MANUFACTURING SYSTEM: Types of manufacturing system,
material handling systems, material requirement planning, computer control systems, human labor in
manufacturing systems, CIM benefits.

Text Books:
1.“CAD/CAM” E Zimmers & M.P Groover, Pearson, 1% edition,2003.
2.“Automation, Production systems & Computer integrated Manufacturing” M.P Groover, Pearson,4™
edition,2016.

References:

1.“CAD / CAM Theory and Practice”, Ibrahim Zeid & R. Sivasubrmnin, Mc grw Higher Ed, 1** edition,
2003.

2.“Principles of Computer Aided Design and Manufacturing”, Farid Amirouche,Prentice Hall, , 2™
edition, 2004.

3.“Computer Numerical Control Concepts and programming”, Warren S Seames, Delmar Cengage
Learning, 4™ edition,2001.

4." Product manufacturing and cost estimation using CAD/CAE”, Kuang Hua Chang, Elsevier, 1%
edition, 2013.
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) IV B.Tech. I Sem
h
Course Code Power Plant Engineering (7" semester)
(Department Elective-I1I)
Teaching Total contact hours- 64 L | T P C
Prerequisite(s): Thermal Engineering 3 0 0 3

Course Objectives:

To gain the basic knowledge on power plants operating with various energy sources.

To understand diesel, gas and hydro electric power plant elements and their operations.

To discuss the nuclear power plant operation using various reactors.

To compare various combined plants and usage of instruments to measure various pollutants.
To understand power plant economics and impact on environment.

Course Outcomes:

On Completion of the course, the students will be able to-

CO1: | lustrate various power plant layouts and their working principles.
CO2: | Describe various elements involved in different power plants.
CO3: | Explain Nuclear power plants with various reactors.

CO4: | Analyze various combined plants and find importance of measurement of pollutants.

CO5: | Evaluate economic parameters and pollutants and their prevention.

Syllabus

UNIT -1

INTRODUCTION: Introduction to the sources of energy - Resources and Development of power in India —
Power generation concepts.

STEAM POWER PLANT: Plant layout, design of plant layout, working of different circuits, fuel and
handling equipment’s, coal handling, coal storage, ash handling systems. Coal combustion: Properties of coal
- Overfeed and Underfeed fuel beds, traveling grate stokers, spreader stokers, retort stokers, pulverized fuel
burning system and its components, advantages & disadvantages, - Ball mills — Bowl mills - Combustion
needs and draught system, cyclone furnace, design and construction, dust collectors, ESPs - Cooling towers -
and Feed water treatment..

UNIT - 1I

DIESEL POWER PLANT: Plant layout with auxiliaries - Fuel supply system, air starting equipment, super
charging — Advantages and Disadvantages.

GAS TURBINE PLANT: Introduction — Components of gas turbine - Classification — Gas power plant
layout with auxiliaries, combined cycle power plants and comparison.

HYDRO ELECTRIC POWER PLANT: Water power - Hydrological cycle - Flow measurement - Drainage
area characteristics - Hydrographs - Storage and Pondage - Classification of dams and spill ways — Typical
hydro electric power plant operation.

HYDRO PROJECTS AND PLANT: Classification - Typical layouts - Plant auxiliaries - Plant operation -
Pumped storage plants.

UNIT -1II
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NUCLEAR POWER STATION: Nuclear Energy-Fission, fusion reaction nuclear fuel- Breeding and
fertile materials - Nuclear reactor - Reactor operation. Environmental considerations.

REACTORS: Types- Pressurized water reactor, boiling water reactor, sodium-graphite reactor, fast breeder
reactor, homogeneous reactor, gas cooled reactor, radiation hazards and shielding - Radioactive waste disposal.

UNIT -1V

COMBINED OPERATIONS OF DIFFERENT POWER PLANTS:

Introduction, advantages of combined working, load division between power stations, storage type hydro-
electric plant in combination with steam plant, run-of-river plant in combination with steam plant, pump
storage plant in combination with steam or nuclear power plant, co-ordination of hydro- electric and gas
turbine stations, co-ordination of hydro-electric and nuclear power stations, co-ordination of different types of
power plants.

POWER PLANT INSTRUMENTATION AND CONTROL: Importance of measurement and
instrumentation in power plant, measurement of water purity, gas analysis, O2 and CO) measurements,

measurement of smoke and dust, measurement of moisture in carbon dioxide circuit, nuclear measurements.

UNIT-V

POWER PLANT ECONOMICS AND ENVIRONMENTAL CONSIDERATIONS: General arrangement of
power distribution, load curves, load duration curve, definitions of connected load, maximum demand,
demand factor, average load, load factor, diversity factor - Related calculations. Costs associated with power
production. Effluents from power plants and their Impact on environment - Pollutants and pollution standards
- Methods of pollution control.

Text Books:

1. “A course in Power Plant Engineering,” Arora and Domkundwar, Dhanpatrai & Co, 6 ed, 2013.
2. “Power Plant Engineering,” P.C. Sharma/ S.K. KatariaPub, 2013.

References:
1. “Power Plant Engineering,”P.K. Nag, TMH Pub, 2 ed,2006.
2. “Power station Engineering,” EIWakil, McHill.
3. “An Introduction to Power Plant Technology,’G.D.Rai,Khanna Pub; 3 ed, 1987.
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) IV B.Tech. I Sem
h
Course Code Mechanical Vibrations (7" semester)
(Department Elective-I1I)
Teaching Totalcontacthours-62 L T P C
Prerequisite(s): Engineering Physics, Engineering mechanics 3 0 0 3

Course Objectives:

e To understand the fundamentals of different motions and vibrations.

e To study about damped and un-damped vibrations under single degree of freedom.

e To study about un-damped vibrations under two and multi degrees of freedom and also torsional
vibrations.

e To learn various vibration measuring instruments.

e To understand the concepts of modal analysis and condition monitoring.

Course Outcomes:

On Completion of the course, the students will be able to-

CO1: | Describe the types of vibrations with simple harmonic motion.

CO2: | Explain the un-damped vibration systems with single degree of freedom.

CO3: | Discuss the damped and forced vibration systems with single degree of freedom.
CO4: | Analyze the torsional vibrations of multi degree of freedom and its measurement.

COS: | Examine the modal analysis and condition monitoring of vibration systems.

Syllabus:

UNIT-I
Introduction: Definitions, Types of vibrations, Simple Harmonic Motion (S.H.M.), Work done by harmonic
force, Principle of super position applied to SHM, Beats, Fourier theorem and problems.

UNIT-II

Un-damped (Single Degree of Freedom) Free Vibrations: Derivations for spring mass systems, Methods of
Analysis, Natural frequencies of simple systems, Springs in series and parallel, Torsional and transverse
vibrations, Effect of mass of spring and Problems.

UNIT-III

Damped free vibrations (Single Degree of Freedom): Types of damping, Analysis with viscous damping -
Derivations for over, critical and under damped systems, Logarithmic decrement and Problems.

Forced Vibrations (Single Degree of Freedom): Introduction, Analysis of forced vibration with constant
harmonic excitation - magnification factor, rotating and reciprocating unbalances, excitation of support
(relative and absolute amplitudes), force and motion transmissibility, Energy dissipated due to damping and
Problems.

UNIT-1V

Vibration Measuring Instruments and Whirling of shafts: Seismic Instruments Vibrometers,
Accelerometer, Frequency measuring instruments and Problems. Whirling of shafts with and without
damping, critical speed of shafts and Problems.
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Systems with two degrees of Freedom: Principle modes of vibrations, Normal mode and natural
frequencies of systems (without damping) — Simple spring mass systems, masses on tightly stretched strings,
double pendulum, torsional systems, combined rectilinear and angular systems, geared systems and Problems.
Undamped dynamic vibration absorber and Problems.

UNIT- V

Numerical Methods for multi degree freedom of systems: Introduction, Maxwell’s reciprocal theorem,
Influence coefficients, Rayleigh’s method, Dunkerley’s method, Stodola method, Holzer’s method,
Orthogonality of principal modes, method of matrix iteration and Problems

Modal Analysis and Condition Monitoring: Signal analysis, dynamic testing of machines and structures,
Experimental modal analysis, Machine condition monitoring and diagnosis.

Text Books:
1.Elements Of Vibration Analysis 2nd Edition by Meirovitch L , McGraw Hill, March 2014.
2.Mechanical Vibrations by V.P.Singh.

Reference Books:
1.Mechanical Vibrations / SS Rao / Pearson
2.Mechanical Vibrations /Rao V. Dukkipati , J Srinivas/ PHI
3.Mechanical Vibrations by Shcam Series.
4.Vibration Analysis by Nakra.
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) IV B.Tech. I Sem
h
Course Code Automobile Engineering (7" semester)
(Department Elective-I1I)
Teaching  [Total contact hours — 64 L | T P C
Prerequisite(s): Internal Combustion Engines 3 0 0 3

Course Objectives:

e To study basic and advanced automobile systems and subsystems.

e To impart knowledge on the construction and operating principle of automobile engine and auxiliary
systems.

e To Understand the Vehicle Noise, Vibrations, Harshness, Comfort and Safety Systems.

e To analyze the feasibility of alternate fuels / power source and emission control.

Course OQutcomes:

On Completion of the course, the students will be able to-

COl: | Describe various functional components of an Automobile.

CO2: | Explain engine auxiliary systems used in SI and CI engine.

CO3: | Compare manual transmissions systems with automatic transmission systems.

CO4: | Illustrate the working of steering, braking and the suspension systems.
COS5: | Justify the importance of alternative fuels.

Syllabus:

UNIT-I

INTRODUCTION: Components of a four-wheeler automobile, types of automobiles, Chassis types, power
unit, power transmission, rear wheel drive, front wheel drive, Four wheel drive, Advantages and
disadvantages, types of automobile engines, cylinder liners-dry and wet, naturally aspirated engines, turbo
charging and super charging.

LUBRICATION SYSTEM: Necessity, functions of lubrication, properties of lubricants and grading,
lubrication systems and types, oil filters, oil pumps, crankcase ventilation, waste oil disposal methods.

UNIT -II

S.I. ENGINE FUEL SYSTEM: Fuel supply systems, Mechanical and electrical fuel pump, filters, simple
carburetor and its functions, modern carburetors — Zenith & Solex, Air Filters, Gasoline Direct Injection
(GDI), Multipoint Fuel Injection system (MPFI), Selection of fuel injection system.

C.1. ENGINE FUEL SYSTEM: Requirements of diesel injection systems, types of injection systems, fuel
pump- types, fuel injectors-types, Common Rail Direct Injection System (CRDI).

COOLING SYSTEM: Cooling requirements, air cooling, liquid cooling, Types, cooling thermo, and forced
circulation System, Radiators-Types, Cooling Fan, water pump, thermostat, antifreeze solutions.

UNIT- 1T

IGNITION SYSTEM: Function of an ignition system, battery ignition system, auto transformer, contact
breaker points, condenser and spark plug, magneto coil ignition system, electronic ignition system (CDIS &
TACIS), Ignition Timings- Ignition advance and its necessity, Centrifugal Spark Advance Mechanism,
Vacuum advance mechanism.
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ELECTRICAL SYSTEM: Charging system, cut-off relay, starting system, Bendix drive, Horn, wiper, Fuel
gauge, oil pressure gauge, and Engine temperature indicator electrical circuit of automobile.

UNIT -1V

TRANSMISSION SYSTEM: Types of clutches -single plate, multi plate, and centrifugal clutches, fluid fly
wheel, gear box- types, sliding mesh, constant mesh, synchromesh, over drive,torque converter, Propeller shaft
— Hotchkiss drive, Torque tube drive, universal joint, differential, rear axles.

UNIT -V

STEERING SYSTEM: Steering geometry — camber, castor, king pin rake, combined angle toe-in, toe out,
center point steering. Steering gears — types, steering linkages, Stub axle, power steering.

SUSPENSION SYSTEM: Elements of suspension systems — rigid axle suspension system, torsion bar, shock
absorber, Independent suspension systems (Wishbone, Macpherson Strut).

BRAKING SYSTEM: Types - Mechanical, hydraulic, pneumatic & vacuum suspended servo-brake system,
brake fluids and properties.

Text Books:

1. Kirpal Singh, Automobile Engineering, Volume-I & Volume-II, Tata McGraw Hill, New Delhi,2012.
2. V.M Domkundwar, Automobile Engineering, Dhanpatrai& Co,1/e, New Delhi, 2008.

References:

1. Dr. N. K. Giri, Automobile Mechanics, 5/e, Khanna Publications, 2014

2. Heitner J, Automotive Mechanics, 2/e, CBS Publications, 2000.

3. William H Crouse, Automotive Mechanics, McGraw Hill Education (India)Private Limited, 10th edition.
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) IV B.Tech. I Sem
h
Course Code Advanced Manufacturing Processes (7% Semester)

(Department Elective-I1I)

Teaching Total contact hours-55 L T P C

Prerequisite(s): Production Technology and Metal Cutting and Machine
Tools.

Course Objectives:

To understand Surface Treatments methods for different applications.

To learn about Non-Traditional Machining techniques.

To understand working principle of Electric Discharge Machining and WEDM.
To study the concepts of IBM, LBM, EDM and PAM.

To learn about concepts and manufacturing of composites.

Course Outcomes:

On Completion of the course, the students will be able to-
COl1: | Select suitable surface treatment technique for any given application.
CO2: | Describe working principles of mechanical energy based nontraditional machining processes.

CO3: Discuss different electro chemical and discharge machining processes and also their
" | applications.

CO4 | Describe working principles and applications of IBM, LBM, EBM and PAM.
CO5 | Explain various manufacturing techniques of composites.

Syllabus

UNIT -1

Surface Treatment: Scope, Cleaners, Methods of cleaning, Surface coating types - Ceramic and organic
methods of coating, Electro forming, Chemical vapour deposition, thermal spraying, Ion implantation,
diffusion coating, diamond coating and cladding, economics of coating.

UNIT - 11

Non-Traditional Machining: Classification of unconventional machining processes and their capabilities,
Ultrasonic Machining(USM), Abrasive jet machine(AJM),Water jet machining(WIM) .

Mechanism of material removal, Process Parameters —Effects on material removal rate and surface finish,
Electro Chemical Machining — Principle of working, equipment, performance characterization,
Applications.

UNIT - 111
Electric discharge machining (EDM), Wire EDM — Mechanism of material removal, Process Parameters —
Effects on material removal rate and surface finish, Electro chemical discharge grinding.

UNIT - IV

Ion Beam Machining — Principle of working, equipment, Material removal rate, Process parameters,
performance characterization, Applications.

Laser Beam Machining — Principle of working, equipment, Material removal rate, Process parameters,
performance characterization, Applications.

Plasma Arc Machining — Principle of working, equipment, Material removal rate, Process parameters,
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performance characterization, Applications.
Electron Beam Machining - Principle of working, equipment, Material removal rate, Process

parameters, performance characterization, Applications.

UNIT -V

Manufacturing of Composites: Reinforcements and its types- Classification of composites, MMC,
Polymer matrix composites, manufacturing methods, stir casting, laser melt technique, friction stir
processing, hand layup process and other techniques.

Text Books:
1. Manufacturing Engineering and Technology, Kalpakijian, Adisson Wesley, 7" edition 2018.
2. Process and Materials of Manufacturing, R. A. Lindburg, 4th edition, PHI 2015.

References:
1. Advanced Machining Processes, V.K.Jain, Allied Publications.
2. Introduction to Manufacturing Processes, John A Schey, McGraw Hill.
3. Mechanics of Composite Materials, Second Edition (Mechanical Engineering), By Autar K.
Kaw, CRC Publisher, 2006.
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) IV B.Tech. I Sem
h
Course Code Gas Dynamics and Jet Propulsions (7" Semester)

(Department Elective-1V)

Teaching Total contact hours-62 L T P C

Prerequisite(s): Thermodynamics, Fluid Mechanics 2 1 0 3

Course Objectives:

o To learn the fundamental concepts of Thermodynamics and fluid mechanics.

e To solve problems of fluid flow through ducts with and without heat flow including friction.
o To describe the changes in fluid flow properties across shock waves in various flow regions.
o To find performance parameters of jet propulsion engines.

¢ To examine Space (Rocket) propulsion engines and their performance parameters.

Course Outcomes:

On Completion of the course, the students will be able to-

COl: | Solve basic problems of thermodynamics and fluid mechanics.

CO2: | Solve fluid flow problems through ducts with and without heat flow including friction.

CO3: | Analyze the change in flow properties across shock waves in different flow regions.

CO4: | Examine performance of jet propulsion engines.

CO5: | Find the performance of Rocket engines using principles of gas dynamics.

Syllabus:

UNIT -1

BASIC CONCEPTS AND ISENTROPIC FLOWS: Energy and momentum equations of compressible
fluid flows — Stagnation states, Mach waves and Mach cone — Effect of Mach number on compressibility —
Isentropic flow through variable ducts — Nozzle and Diffusers — Use of Gas tables.

UNIT -II
FLOW THROUGH DUCTS: Flows through constant area ducts with heat transfer (Rayleigh flow) and
Friction (Fanno flow) — variation of flow properties — Use of tables and charts — Generalised gas dynamics.

UNIT -1II
NORMAL AND OBLIQUE SHOCKS: Governing equations — Variation of flow parameters across the
normal and oblique shocks — Prandtl — Meyer relations — Use of table and charts — Applications.

UNIT- IV

JET PROPULSION: Theory of jet propulsion principle of operation, cycle analysis — Thrust equation —
Thrust power and propulsive efficiency, use of stagnation state performance of ram jet, turbojet, turbofan and
turbo prop engines.

UNIT -V

SPACE PROPULSION: Types of rocket engines, theory of rocket propulsion — Propellants-feeding
systems — Ignition and combustion —Performance study — Staging — Terminal and characteristic velocity —
Applications — Space flights.
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Text Books:

1. Anderson, J.D., Modern Compressible flow, McGraw Hill, 2017.
2. S.M. Yahya, fundamentals of Compressible Flow, New Age International (P) Limited, New Delhi,
2003.
References:

1. P. Hill and C. Peterson, Mechanics and Thermodynamics of Propulsion, Addison — Wesley
Publishing company.

2. G.P. Sutton, Rocket Propulsion Elements, John wiley, New York.

3. V. Ganesan, Gas Turbines, Tata McGraw Hill Publishing Co, New Delhi.

4. PR.S.L. Somasundaram, Gas Dynamics and Jet Propulsions, New Age International Publishers.

5. V. Babu, Fundamentals of Gas Dynamics, ANE Books India, 2008.

6. Ethirajan Rathakrishnan, Applied Gas Dynamics, Wiley-India Edition.
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) IV B. Tech. I Sem.
th
Course Code Micro Electro Mechanical Systems (77 Semeser)
(Department Elective-1V)
Teaching Totalcontacthours-64 L T P C
Prerequisite(s): [Engineering Physics, Basic Electronics. 3 0 0 3

Course Objectives:
e To understand the operation of major classes of MEMS devices/systems.
e To learn the fundamentals of standard micro fabrication techniques and processes.
e To understand the unique demands, environments and applications of MEMS devices.

Course Outcomes:

On Completion of the course, the students will be able to-

CO1: | Describe the working principles of micro-sensors and actuators.

CO2: | Explain the application of scaling laws in the design of micro systems.
CO3: | Identify the typical materials used for fabrication of micro systems.

CO4: | Discuss the principles of standard micro fabrication techniques.

COS5: | Analyze various micro electro mechanical systems and their construction.

Syllabus

Unit—1

INTRODUCTION: Definition of MEMS, MEMS history and development — micro machining —
lithography principles & methods, photolithography — structural and sacrificial materials, thin film
deposition — impurity doping — etching — surface micro machining — wafer bonding — LIGA.
MECHANICAL SENSORS AND ACTUATORS: Principles of sensing and actuation, beam and
cantilever, capacitive sensors, piezo-electric sensors and actuators — measurement of strain, pressure and
flow, pressure measurement by micro phone — MEMS gyroscopes, shear mode piezo actuator, gripping piezo
actuator, Inchworm technology.

Unit — 11

THERMAL SENSORS AND ACTUATORS: Thermal energy basics and heat transfer processes, —
thermisters, thermo devices — thermo couple, micro machined thermo couple probe — Peltier effect heat
pumps — thermal flow sensors — micro hot plate gas sensors — MEMS thermo vessels — pyro electricity —
shape memory alloys (SMA), — U-shaped horizontal and vertical electro thermal actuator — thermally
activated MEMS relay — micro spring thermal actuator — data storage cantilever.

Unit — III

MICRO-OPTO-ELECTRO MECHANICAL SYSTEMS: Principle of MOEMS technology — properties
of light — light modulators, beam splitter, micro lens, micro mirrors — digital micro mirror device (DMD) —
light detectors — grating light valve (GLV) — optical switch, wave guide and tuning, shear stress
measurement.
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Unit -1V

MAGNETIC SENSORS AND ACTUATORS: Magnetic materials for MEMS and properties — magnetic
sensing and detection — magneto resistive sensor, hall effect — magneto diodes, magneto transistor — MEMS
magnetic sensor — pressure sensor utilizing MOKE — mag MEMS actuators — bi directional micro actuator —
feedback circuit integrated magnetic actuator — large force reluctance actuator — magnetic probe based
storage device.

Unit—V

MICRO FLUIDIC SYSTEMS: Applications — considerations on micro scale fluid — fluid actuation
methods, Dielectrophoresis (DEP), Electro wetting, Electro thermal flow, thermo capillary effect, electro
osmosis flow, Opto-electro wetting (OEW) — tuning using micro fluidics — typical micro fluidic channel, —
microfluid dispenser — micro needle — molecular gate — micro pumps.

CHEMICAL AND BIO MEDICAL MICRO SYSTEMS: Sensing mechanism & principle — membrane-
transducer materials — chem.-lab-on-a-chip (CLOC) — chemoresistors, chemocapacitors, chemotransistors —
electronic nose (E-nose) — mass sensitive chemosensors — fluroscence detection — calorimetric spectroscopy.

Text Books:
1.“MEMS”, NitaigourPremchandMahalik, TMH Publishers, 1% Edition, 2008.

References:
1.“Foundation of MEMS”, Chang Liu, Prentice Hall Ltd., 2009.
2.“MEMS and Micro Systems: Design and Manufacture,” Tai-Ran Hsu, TMH Publishers, 2002.
3.“Introductory MEMS”, TM Adams, R A Layton, Springer International Publishers, 2007
4.“Fundamentals of Microfabrication”, Marc Madou, CRC press 2002.
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) IV B.Tech. I Sem
th
Course Code Design for Manufacturing (77 Semester)
(Department Elective-1V)
Teaching Total contact hours - 56 L | T P C
Prerequisite(s): Fundamentals of Production Technology and Metal cutting 3 0 0
and Machine tools 3

Course Objectives:

e To understand the complex interrelationships between design and manufacturing.
e To explore and understand basic manufacturing processes.
e To identify the various process parameters of manufacturing processes.

Course Outcomes:

On Completion of the course, the students will be able to-

CO1: | Discuss the design rules for manufacturability with economical aspects.

CO2: | Investigate different machining processes to attain design tolerances.

CO3: | Identify the suitable casting method and process parameters for a given component.
CO4: | Design of weldments and bulk forming processes.

COS5: | Recommend the design parameters for sheet metal forming and processing of plastics .

Syllabus:

UNIT - T

Design Philosophy: Design for assembly and evaluation, minimum part assessment. Design for minimum
number of parts, development of modular design, minimizing part variations, design of parts to be multi-
functional, multi-use, ease of fabrication.

General design rules for manufacturability-Basic principles of designing for economical production -
Creativity in design.

UNIT -II

Machining processes: Overview of various machining processes-General design rules for machining-Surface
finish, review of relationship between attainable tolerance grades and different machining processes. Analysis
of tapers, screw threads, applying probability to tolerances.

Design for machining - Ease —Redesigning of components for machining ease with suitable examples.
General design recommendations for machined parts.

UNIT - 11

Metal casting: Appraisal of various casting processes, selection of casting process- General design
considerations for casting-Casting Tolerance, solidification, simulation in casting design - Product design
rules for sand casting. Redesign of castings based on parting line considerations, redesigning cast.

UNIT -1V

Metal joining: Appraisal of various welding processes, factors in design of weldments — General design
guidelines-Pre and post treatment of welds effects of thermal stresses in weld joints-Design of brazing and
soldering joints.

Forging: Design factors for forging — Closed die forging design — Parting lines of dies — Drop forging die
design — General design recommendations. Keeler Goodman forging line diagram.
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UNIT - V

Extrusion: Design guide lines extruded sections, Design factors for direct, indirect and hydraulic extrusion
Sheet metal work : Design principles for piercing, blanking, bending Die design for blanking and piercing.
Design factors of drawing process.

Plastics: Visco elastic and creep behaviour in plastics-design guidelines for plastic components-Design
considerations for injection moulding — Design guidelines for machining and joining of plastics.

Text Books:
1. “Product Design for Manufacture and Assembly”, Geoffrey Boothroyd, Peter Dewhurst, Winston A
Knight, CRC Press, 3™ Edition, 2010.
2. “Design for Manufacture: Strategies, Principles and Techniques”, John Corbett, Mike Dooner, John
Meleka, Christopher Pym, Pearson Education.

References:
1.“Design for Manufacturability Handbook”, James G. Bralla, McGraw Hill, 2" Edition, 1998
2. “ASM Handbook — Material Selection and Design”, George E Dieter, ASM International, Vol. 20,
1997.
3.Spotts M.F., “Dimensioning and Tolerance for Quantity Production”, Prentice Hall Inc., 1983.
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) IV B.Tech. I Sem

(7™ Semester)

Automation in Manufacturing

C Cod
ourse Lode (Department Elective-IV)

Teaching Totalcontacthours-55 L T P C

Prerequisite(s): Production Technology 3 0 0

Course Objectives:
e To attain the knowledge on basic concepts of Automation.
e To learn about line balancing methods.
e To understand the concepts of material handling systems.
e To learn the concepts of adaptive control systems.

Course Outcomes:

On Completion of the course, the students will be able to-

CO1: | Discuss the different fundamental concepts of automation and its tools.

CO2: | Analyze the automated flow lines & line balancing methods.
CO3-: Classify the automated material handling, automated storage and retrieval systems in
" | industries.

CO4: | Explain the working of adaptive control systems for temperature, vibration, forces etc.

COS: | Describe various automated inspection methods.

Syllabus:

UNIT -1

INTRODUCTION: Types and strategies of automation - Pneumatic and hydraulic components, circuits -
Automation in machine tools, mechanical feeding and tool changing and machine tool control.
AUTOMATED FLOW LINES: Methods of part transport, transfer mechanism, buffer storage-control
function, Design and fabrication considerations.

UNIT -1

ANALYSIS OF AUTOMATED FLOW LINES - General terminology and analysis of transfer lines
without and with buffer storage-partial automation, implementation of automated flow lines-Geneva
mechanism.

ASSEMBLY SYSTEM AND LINE BALANCING: Assembly process and systems, assembly line, line
balancing methods, ways of improving line balance, flexible assembly lines.

UNIT — III

AUTOMATED MATERIAL HANDLING AND STORAGE SYSTEMS: Types of equipment, functions-
analysis and design of material handling systems, conveyor systems, automated guided vehicle systems
Automated storage and retrieval systems-work in process storage, interfacing handling and storage with
manufacturing.

UNIT -1V
ADAPTIVE CONTROL SYSTEMS: Introduction, adaptive control with optimization, adaptive control
with constraints-application of adaptive control in machining operations.

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA
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Consideration of various parameters such as cutting force, temperatures, vibration and acoustic emission in
the adaptive controls systems.

UNIT -V

AUTOMATED INSPECTION: Fundamentals types of inspection methods, procedure, accuracy and
equipment, Coordinate Measuring Machines - Constructional detail, Programming and Operation, Machine
Vision.

Text Books:
1.Automation, Production Systems and Computer Integrated Manufacturing : M.P.GROOVER,/PE/PHI
2.Numerical Control and Computer Aided Manufacture by Pressman and Williams/john wiley/1977

References:
1.Computer Control of Manufacturing Systems by YoramCoren ,McGraw Hill Education India
2. CAD / CAM by Mikell P Groover and Emory W Zimmers/prentice hall/1 dec 1983
3.Manufacturing and Automation Technology by R. Thomas Wright/good heart —willcox pub/ june 2006

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA
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Repulation Godavart Institute of Enpineering & Technolopy
GRIVT-19 (Autonomous) B3, T'eeh.
N MANAGERIAL ECONOMICS AND FINANCIAL
Clourse Code ANALYSIS |
Common to all Branches  Yyper Lac
Feaching, Total contact hours - 48 L. I P f :
Prerequisite(s): Basic knowledge of Feonomics and accounts 3 . 3

Course Objective:

The objective of this course is

1. To acquaint the students regarding various accounting concepts and its application in
managerial deeision making,

2.To enable the students to analyze a company’s financial statements and come to a reasoned
conclusion about the financial situation of the company.

3.To introduce prospective managers of new ventures to prepare and analyse financial
statements.

4.To enable the students understand how organizations make important investment and
financing decisions

Course Qutcomes:

On Completion of the course, the students will be able to-
CO1 Analyze the scope of managerial economics

Co2 Aimlyzc various aspects of managerial economics, production & cost analysis, markets &
pm.mL :;tr'llq,lcs B
| CO3 | Develop an ability to identify, formulate, and solve engineering problems by applying the
subject knowledge of Managerial cconomics.

i CO4 'Apply capital budgeting, financial analysm techniques in evaluatmg various investment
' opportunities

| CO5 | Enhance their c;\p;\bi]iiies n t‘h-eﬂtcrprclat'i_c;ﬁ of balance sheets are followed in industrics,
I organizations & institutes.

Syllabus:
UNIT -1

Introduction to Managerial Economics and demand Analysis:

Definition of Managerial Economics —Scope of Managerial Economics and its relationship
with other subjects —Concept of Demand, Types of Demand, Determinants of Demand-
Demand schedule, Demand curve, Law of Demand and its limitations- Elasticity of Demand,
Types of Elasticity of Demand and Measurement- Demand forecasting and Methods of
forecasting..
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UNIT -I1

Production and Cost Analyses:

Concept of Production function- Cobb-Douglas Production function- Leontief production
function - Law of Variable proportions-Isoquants and Isocosts and choice of least cost factor
combination-Concepts of Returns toscale and Economies of scale-Different cost concepts:
opportunity costs, explicit and implicit costs- Fixed costs, Variable Costs and Total costs —
Cost —Volume-Profit analysis-Determination of Breakeven point(simple problems)-
Managerial significance and limitations of Breakeven point.

UNIT 111

Introduction to Markets, Theories of the Firm & Pricing Policies:

Market Structures: Perfect Competition, Monopoly, Monopolistic competition and Oligopoly
— Features, Introduction to e-commerce — Price and Output Determination — Managerial
Theories of firm: Marris and Williamson’s models — other Methods of Pricing: Average cost
pricing, Limit Pricing, Market Skimming Pricing, Internet Pricing: Flat Rate Pricing, Usage
sensitive pricing and Priority Pricing.

UNIT -1V

Types of Business Organization and Business Cycles:

Features and Evaluation of Sole Trader, Partnership, Joint Stock Company — State/Public
Enterprises and their forms — Business Cycles : Meaning and Features — Phases of Business
Cycle - Capital Budgeting Techniques.(simple problems)

UNIT -V

Introduction to Accounting & Financing Analysis:

Introduction to Double Entry Systems — Subsidiary books- Preparation of Financial
Statements-Analysis and Interpretation of Financial Statements-Ratio Analysis — Preparation
of Funds flow and cash flow statements (Simple Problems)

Text books:

1. Dr. N. AppaRao, Dr. P. Vijay Kumar: ‘Managerial Economics and Financial
Analysis’,

2. Dr. A.R. Aryasri — Managerial Economics and Financial Analysis, TMH 2011

3. Prof. ]J.V.Prabhakararao, Prof. P. Venkatarao. ‘Managerial Economics and Financial

Reference Books:

1. Dr. B. Kuberudu and Dr. T. V. Ramana: Managerial Economics & Financial
Analysis,Himalaya Publishing House, 2014.

2. V. Maheswari: Managerial Economics, Sultan Chand.2014

3. Suma Damodaran: Managerial Economics, Oxford 2011.

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA
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- VanithaAgarwal: Managerial Economics, Pearson Publications 2011.

. Sanjay Dhameja: Financial Accounting for Managers, Pearson.

). Maheswari: Financial Accounting, Vikas Publications.

7.8. A. Siddiqui& A. S. Siddiqui: Managerial Economics and Financial Analysis, New
Age International Publishers, 2012

8. Cengage Publications, New Delhi — 2011

9. Analysis’, Ravindra Publication.

wn o=

-

CO-PO Mapping:
( 1: Slight [Low];  2: Moderate[Medium]; 3: Substantial[High], EUEH
No Correlation)

POl [PO2 [PO3 [PO4 [PO5 [PO6 [ PO7 [PO8 | PO9 [ POI0 [ PO1L [POI12 |
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—

RR

GRBTI9 . Godavari Institute of Engincering & Technology 3. Tech.
| (Autonomous)
ourscCode | ENTREPRENEURSHIP SKILLS FOR
| ENGINEERS  (Open Elective) = 1 ¢ |
Teaching l‘ Totalcontacthours-48 LjT|r|¢
- |3 |
J e

Course Objectives:

T ! i 1 : - s » v s H 4 adip
To develop and strengthen entreprencurial quality and motivation in students and to impart badic
prtramrar rorw e |

ntreprencurizl skills and understanding to run a business efficiently and cffectively.
Course Outcomes:

cmmerr 4l

On Compoletion of the course, the students e e -
Co1: know the importance of entrepreneurship in cconomic developments, cthics and its

y zhle to know the finance resources, motivating, rngrjzclinggg(l internet advertising.

C04:  Caununderstand the problems related to selection of layout. o
CO3:  Can know the production techniques, inventory and quality control in plobal aspects.

UNIT-LI

i iti Intreprenc sntreprencurial Traits
Introduction to Entreprencurship Definition of Entreprencur, Lntrepren | I. ' ”H,
e r " e The Entreprencurial decision
Entrepreneur vs. Manager, Entrcprencur v5 Intraprencur. The Entreprencurta ; s
iy of ip in I i svelopment,  Lithics and  Socia
oe= Pole of Entrepreneurship in Economic Devcelog :

process. . l, g i S

g ibility of Entreprencurs Opportunitics for Entreprencurs in India and abroad.

responsibilit) encurs. : . it il oot o
4 Entreprencur Creating and Starting the Venture, Sources of new ldeas,

Woman as Entreprencur. Lredl ! ‘ g8 '

" Ghisd { generaling  ideas creating  problem  solving, product  planning and

Methods o6 gene 15 4

developmentprod

UNIT-II: _—

The Business Plan Nature and scope of Busm' 5
} : : p

Business plans, Using and implementing business
ok

o

izationz 4 ing formalitics.
nd the organizational plan, Lzunching formahtics

plan, Writing Gusiness Plan, livaluating
plans. Marketing plan, financial plan

-
a
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UNTT -111;
Financing and managing the
mvestment, Record kee
controls. Marketing
advertising,

new venture, Sources of capital, venture capital, angel
PINg. recruitment, motivating and leading teams, and financial
and sales controls, E-commerce and Entreprencurship, Internet

UNIT-1V:

lew 3 c LXpe 1 1 . o
T\L“.V.umm' Expansion Strategies and Issues, Features and evaluation of joint ventures,
acquisitions, merges, franchising. Public issucs, rights issucs, bonus issues and stock splits.
Choosing location and layout, Issues related to Selection of layout.

UNIT V:

Production and Marketing Management Thrust of production management, Selection of
production Techniques, plant utilization and maintenance, Designing the work place,
Inventory control, material handling and quality control. Marketing functions, market
segmentation, market rescarch and channels of distribution, Sales promotion and product
pricing. Global aspects of Entreprencurship.

Text Books:

2. Robert Hisrich, & Michael Peters: Entrepreneurship, TMH, SthEdition
3. Dollinger: Entrepreneurship,d/e, Pearson,2004,

Relerences:

I, Vasant Desai: Dynamics of Entrepreneurial Development and management
Himalaya Publishing House,2004.

. Harvard Business Review on Entreprencurship. HBR Paper Back, 1999,
Robert J.Calvin: Entrepreneurial Management, TMH,2004.
GurmeetNaroola: The Entrepreneurial Connection, TM1H,2001.

Bolton & Thompson: Entrepeneurs- Talent, Temperament, Technique,
Butterworth Heinemann,200].

Agarwal: Indian Economy, WishwaPrakashan2005.

Dutt&Sundaram: Indian Economy. S. Chand,2005.

Srivastava: Industrial Relations &Labour Laws, Vikas,2005.

ArunaKaulgud: Entrepreneurship Management by. Vikas publishing house,2003,

]
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Tacralatio =T o ; —— e ) T
Regulation | ¢odavari Institute of Engincering & Technology ; w
GRIVT-19 (Autonomous)

Princinles Of Management
(Open Elective)

Total contact hours ’\;?

Course Code

Teaching

I’|crcquisilc(s]:lénmxlmlge of General Management

Course Objectives:

Jation to study other
ith the conceptual framework and the theories

The course is to give a basic perspective of Management. This will form founc
functional areas of management and to provide the students w
underlying Management.

Course outcomes:

_Qliom1>l_9u0n,n_f,i,hv_Ltu@lL-\:LHJCLllI},IElIFS}VML‘_:\blﬂ__!g-,. I e Fowws
co1 Gain the knowledge ol basie coneepls, {ested principles emerging ideas.cvolving theories and —\

3 latest techniques. e e
€02 | Understand the importance of crilical decisions that ensure growth and sustainability of the \

orpanization. e
€03 | Understand theoretical aspeets and its application to modein management practice

Demonstrate eritical thinking when presented with managerial issues and problems

’_—“"_———-———"__"_-_-—‘__— A '._‘7”’.7_".—_A"’_ =
Understand the importance of Professional Management for elfective utilization of resources in

organizations. |
|

UNIT ]

Introduction to Management: Nature and scope of Management, Funetions of Management Management as
o Science, Art and Profession - Management & Administration - Principles of Management- Managerial

= ! " -

roles: Mintzberg Model - Contributions of F.W.Taylor and Henry Fayol

UNITII
Planning: Planning premises, Lypes of plans and Planning process, Decision making meaning and
importance- types of decision- steps in decision making. Forecasting techniques.

UNIT I

Organization: Structure, types of organizations, principles of organizing, Authority and span of control. delegatio

and decentralization, Line and stall relationship.
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UNIT VI

nation- types of

H 0 . v lorely e 1 onele \hi 3 (_‘U'UH“ ®
Directingd Controlling: Nature and scope. Leadership- styles ol |eadershiy i

P : T s elTective.-techniqu
interdependence. Controfling: Process of contalling- making controtling ¢llective
controlling,

UNIT -V

oaee Process
TR T e emenl - [Business Process

Contemporary issues ~ (Briel Study) Quality circle-Total Quality Manugement

Reenginecring (BPR)- Six sigma.

\ i -y from any unil.
S i i e ease 1 compulsory fromany'
Relevant cases have to be discussed in cach unit and in examination case 15 cOMy

References: *
- Deincinles of Management, TMH, 2010.
Harold Koontz, einz Weihrich AR Aryasri, Principles of I‘\Lma&,u;n.nl. [
; s H i " 2 ~ Jae el L
Dilip Kumar Battacharya, Principles of Management, Pearson. 2012 o blicationsNew Delhi
el M Ceneave > |
Kumar, Rao. Chhaalill *Introduction to Management Science™ Cengage Pubhici

L)t -

3 : Jec Wdition, 2012.
1. V.S.P.Rao. Management Textand Cases, Excel, Second Edition, —Uam
i . 4 e Gelonee Press 3
5. K.Anbuvelan, Principles of Management, Universily Sciencel ress; 201 W ——
6. K.Aswathappa ™ Oreanisational Behaviour-Text, Cases and Games™, Timalayz a

New Delhi.2008. ) S ——
7. Steven L Me Shane, Mary Ann Von Glinow. Radha R Sharma: Organisational Behaviour .
Education, New Delhi 2008

CO-PO Mapping:

( 1:Slight [Low]; 2: Moderate[Medium]; 3; substantial[lligh], '-':NoCo rrelation)
P0G | P07 | P08 | P09 | PO10 | PO1L | PO12 |
ICEN S R S T T
3 |- 3 1 | - -
- 3 3 | - | 1 | |
2 - | .
- 3 [+ [ - | - 1 - |
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Regulation ) ) ) ”/ﬁ
& Godavari Institute of Engineering & Technology (Aumnumuns) B.Tech.
RBT-19
] fL s M oy,
Cours. Code oy ; . v
Financial Management for Engincers
(Open Elective)
Teaching Total contact hours -4 8
‘ Course outcomes:
On Completion of (he course, the students will be able to- — T |
COl: | The students would be able to understand and define basic terminology used in finance an

accounts :
e 3 S in

CO2: | The students would be able to prepare& appraise Financial Stalements and evaluate a company

the light of diflerent measurement systems. _

CO3: | The students would be able to analyse the risk and return of alternative sources of financing.

CO4: | Estimate cash fows from a projecl, including operating, net working capital, and capital

spending.

COS5: | To estimate the required return on projects of differing risk. to estimate the cash flows from an
investment project. calculate the appropriate discount rate, and determine the value added from lheJ

project, and make a recommendation to aceept or reject the project.

Unit 1

Introduction to Financial Accounting, Book keeping & Recording - Meaning, Scope and importance of
Financial Accounting. Financial Accounting - concepts and conventions, classification of accounts, Rules
and principles governing Double Entry Book-kecping system. Mecaning, Preparation of Journal, Ledger .
Cash book & Trial balance. (Practical application on tally)

UNIT II

Financial Statement Preparation, analysis& Interpretation— Preparation of financial statement and Profit &
Loss Account. Balance Sheet. , Ratio Analysis - classification of various ratios. (Calculation on Excel)

Scanned by CamScanner
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UNIT

) un T BTTY o A il ‘ \ A [ " - v ) eliIves
Introduction To Finaneial Management- Concept of business finance, Goals & objectives

of Tinancial
management, Sources of financing = LONG TERM: shares, debentures,

term loans, lease & hire
purchase, retained carnings, public deposits, bonds (Types, features & ulility), SIORT TERM: Bk
finnce, commercial paper, trade eredit & bills discounting, INTERNAL: Retained earnings,

Unit-1V

Jenple} ™ 1 ~ - . . . "= . ' ac "
Working Capital Management- Coneept ol working Capital, significance, Lypes. Adequacy ol
working capital, Factors affeeting working capital needs, Financing approaches for working capital,

Methods of foreeasting working capital requirements, meaning & importance of accounts receivable.
(Excel based)

Unit-V

Time Value of Money & Capiltal Budgeting- Concept of time v

alue of money, Compounding &
discountings

Future value of single amount & annuity, present value of single amount & annuity:
Practical application of time value technique. Capital budgeting - Nature and significance,
(echniques of capital budgeting -Pay Back Method, Accounting rate of return, Internal Rate of
Return. DCF, Net Present Value and profitability index. (Application on Excel)

Relevant cases have to be discussed in each unit and in examination ease is compulsory

from any unit.

References

I. Financial , Cost & Management Accounting by Dr.P.Pariasamy, HH Publication
Suggested Readings:

. Financial Management by Khan & Jain, Tata Mcgraw Hill
2. Financial Management by Dr. P.C.Tulsian 8 Chand.

3. Financial Management by Ravi Kishore, Taxmann
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7 L
Ao Autonomous | istitution
INBA Lot & RAAC ' Grade

GRIT-=19 Godavari Institute ol Enpineering & Technolopy
(Autonomons) I el
CourseCode OPERATIONS MANAGEMENT

(Open Eleetive)

Feaching Totaleontacthonrs-1§

'rerequisite(s):

Course Qbjective:
Objective: This Course is designed to make student understand the strategic sugnlhcuncc_til
Operation management, to acquaint them with application of discipline to deal with real life

business prablem,

Course Oulcomes:

On Completion of the course, the students

COI: | Are able to understand the basic concepts in operations and production activilies.

CO2: | Canidentify factors influencing plant location and plant layout.

CO3: | Canidentify the production process and exceute the customer order timely.

CO4: | Can manage the materials, manpower effectively by using appropriate inventory and time
study techniques.
COs: ] Can improve the productivily by using efTective quality control standards and techniques.

Introduction to Operation Management: Nature & Scope al Operation/ l’ruduct!un
Management, Relationship with other functional arcas, Recent trend in Opcration
Management, Manufacturing & Theory of Constraint, Types ol Production System, Just in

Time (JIT) & lean system.

UNIT -11:Product Design & Process Selection: Stages in Product Design process, Value
Analysis, Facility location & Layout; Types, Characleristics, Advantages and Disadvantages,
Work measurcment, Job design,

UNIT- Ill:Forecasting & Capacity Planning: Methods of Forecasting, Overview ol
Operation Planning, Aggregate Production  Planning, Production  strategies, Capacily
Requirement  Planning, MRP, Scheduling, Supply  Chain  Management,  Purchase

Management, Inventory Management. Unit- IV: Productivily: Factors, Affecting Productivity
- JobDDesign _ Process Flow Charts — Methods Study — Work Measurement - Lngineering

and Behavioral Approaches.

vlidltallyd DIUWICURT CUily, IN1I1-1U, Ddjallagaldlll, Ndjallllululy — 000474, L.J. L. — AL .~ 1INDLA

a
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i iy ality
UNIT -V:Quality Management: Quality- Definition, Dimension, Cost of Quality, Qualty

Circles-Continuous improvement (Kaizen), 1SO (9000814000 Scries),
Statistical Quality Control: Variable & Attribute, Process Contr
Acceptance Sampling Operating Characteristic Curve (AQL, LTPD,
Total Quality Management (TQM).

ol, Control Chnr.ts -
Alpha & Beta risk),

i i o rion case is compulsory
Relevant cases have to be discussed in each unit and in examination ¢

from any unit. y
ateg d Analysis.
References: 1. Krajewski&Ritzman (2004). Operation Management -Strategy an
Prentice Hall of India. _ ~
2. PannerSelvem, Production and Op'erallon Mmagel?:]qgﬁll:y
3. Chunnawals, Production & Operation Management FiF= - 4
4. Charry, S.N (2005). Production and Operation Management- Concep
John Willy& Sons Asia Pvt Limited. . ) ”
SC., ]K Asivmhappa& Sridhar Bhatt, Production & Opcrations

Mumbai.

ntice Hall of India.

a, Mumbai
o Mecthods Strategy.

anagement, Himalaya,
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Godavari Institute of Engineering & Technology
(Autonomous)
DIGITAL MARKETING
(Open Elective)
Totalcontacthours-63

B.Tech.

Course Objective: - okt il g
The objective of this course is to understand the importance of digital marketing
applications.

Course Qutcomes:

e AR )
l On Completion of the coursg, the students

1 COol: ' Would be able to learn about mode! approach of Marketing,

[ C02: | Would be able to learn various methods and channels of digital marketing

[ CO3: | Would be introduced to Digital Markeling planning execution ]
| CO4: | Get concept of SEQ’s is introduced for the benefit of students asp iringstartups |
\ COs5: \ Can learn advertising strategies of Digital Marketing have been introduced

dyllabus:

* UNIT -1I:
Understanding Digital Marketing: Concept, Components of Digital Marketing, Need and
Scope of Digital Marketing, Benefits of Digital Marketing, Digital Marketing Platforms and
Strategies, Comparison of Marketing and Digital Markelting, Digital Marketing Trends.

UNIT - II:

Channels of Digital Marlketing: Digital Marketing, Website Marketing, Search Engine
Marketing, Online Advertising, Email Marketing, Blog Marketing, Social Media Marketing,
Audio, Video and Interactive Marketing, Online Public Relations, Mobile Marketing,
Migrating from Traditional Channels to Digital Channels.

UNIT - 1I:

Marketing in the Digital Era: Segmentation — Importance of Audience Segmentation, How
different segments use Digital Media - Organizational Characleristics, Purchasing
Characleristics, Using Digital Media to Reach, Acquisition and Relention of new customers,
Digital Media for Customer Loyalty.

UNIT - III:

Digital Marketing Plan: Need of a Digital Marketing Plan, Elements of a Digital Marketing
Plan — Marketing Plan, Executive Summary, Mission, Situational Analysis, Opportunities and
Issues,Goals and Objectives, Marketing Strategy, Action Plan, Budgel, Writing the
Marketing Plan andImplementing the Plan.

I A
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UNIT - 1V: i
Search Engine Marketing and Online Advertising: Importance of SEM, ””d“m.“.mhl-]i-; ]
Web Search - keywords, HTML ags, Inbound Links, Onlinc Adverlising vS- Imdltngl]l]ﬂc
Advertising,Payment Mcthods of Online Advertising - CPM (Cusl-pcr_']-jmusuncl) and e
(Cost-per-click),Display Ads - choosing a Display Ad Format, Landing Page et 3%
Imporlance,

UNIT - V:

SPci:\I Media Markefing: Understanding Social Media, Social Networki
LinkedIn, Blogging as a social medium, Microblogging with Twitter,

YouTube,Social Media for Customer Reach, Acquisition and Retention.

Measurcment of Digital Media: Analyzing Digital Media Performance,
Performance, Analyzing Advertising Performance.

ng with F:lccbook:
Social Sharing with

Analyzing Website

Suggested Readings:

Michael Miller, B2B Digital Marketing, l¢, Pearson, 2014.

Vandana Ahuja, Digital marketing, Oxford University Press 2015

Michael R Solomon, Tracy Tuten, Social Media Marketing, Pearson, le, 2015.

Judy Strauss & Raymond Frost, E-Marketing, Pcarson, 2016

Richard Gay, Alan Charles worth and Rita Esen, Online marketing — A customer led
approach '

Oxford University Press 2007.

7. Arup Varma, Pawan S. Budhwar, Angelo S. De Nisi, Digital Marketing, Wiley, 2016.

EJ'\JLL;JM»—-

boh
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., Reculation

Godavari Institute of Engincering & Technology (Autonomous)
GRBT-19 i

B.Tech.

CourseCode I .
TOTAL QUALITY MANAGEMEN']

(Open Elcetive)

Teaching Totalcontacthours—04 L

Pre-requisites/Exposure :Exposure of Supply Chain and Operations

Coursc outcomes:

On Completion of the course, the students will be able to- R
COl: | Torealize the importance of significance of quality.

CO2: Manage quality improvement teams

COs5: Identify requirements of quality improyvement programs

CO4: Develop a thinking towards Quality systems and Thinking.

CO3; Acknowledge the strategic value of leading practices and therefore their implementation « Efficiently
desioning the effective performance measurement systen. ‘

OBJECTIVES: To Iacilitate the understanding ol Quality Management principles and process.
UNIT-I

INTRODUCTION: Introduction — Need for quality — Evolution of quality - Delinitions ()f qugllil_\' i
Dimensions of product and service quality — Basic concepts of TOM - TQM Framework — Conltributions of
Demine. Juran and Crosby — Barriers 10 TOM - Quality statements — Customer focus — Customer
orientation. Customer satisfaction, Customer complaints. Customer retention — Costs of quality.

UNIT-11
TQM PRINCIPLES: Ieadership — Strategic quality planning, Quality Councils — Employce involvement —

Motivation. Empowerment, Team and Teamwork, Quality circles Recognition and Reward, Performance
appraisal - Continuous process improvement - PDCA cycle, 55, Kaizen = Supplier partnership — Partnering.

Supplicr s¢lection, Supplier Rating.
UNIT-HI

TOM TOOLS AND TECHNIQUES: The seven traditional toals of quality — New management tools - Six
si"n.m: Concepts. Methodology. applications to manufacturing. service scetor including 17 - Bench marking
— Reason to bench mark, Bench marking process - FMEA - Stages, Types.

UNIT-IV

TOM TOOLS AND TECHNIQUES II: Control Charts - Process Capability — Concepts of Six Sigma -
Quality Function Development (QrFD) - Taguchi quality loss funclion - TPM — Concepts. improvement
needs — Performance measures. - : 7

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA
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UNIT-V
QUALITY SYSTEMS: Need for [S

< Quality f\tld'lli\'[bv] I;E)\l“:;(;:,ud Ilsl 15O 9000 - 150 9001-2008 Quality System = Elements, Documentution,
l;lill'lllf'l\:lurin ,l}‘ 1 e (}7 ' (AJ Iv~‘1(};).() - Conceps, Requirements and Benefits = TOM Implementation in
apply llh ‘A I‘:. ‘.lm ol il v l(.) FAL: 45 PERIODS OUTCOMES @ x The student would be able to
APy the tools and techniques of quality management 1o manufacturing and services processes.

TEXTBOOK:

1. Dale . Besterfiled, et at., “Tot ali 2 ; : R .
Reprint 2006, ed. etat., "Total Quality Management™, Pearson Education Asia, Third Edition. Indian

| REFERENCES:

1. James R. Bv: a1 . ; . ;
ames I_l.’l_\ ans and William M, Lindsay, “The Management and Control of Quality”, 8th Edition, First
Indian Edition, Cengage Learning, 2012,

2. Sueanthi 1 , , ;
2. Suganthi.L and Anand Samuel, “Total Quality Management™, Prentice Hall (India) Pvt. Lid., 2006.

3. Janakiraman. B and Gopal .R.K., T i T i
an. B¢ al.R.K., " Total Quality Management - Text and Cases™, Pre i
b Q y geme I'ext and Cases™. Prentice | Hall (India)

CO- PO Mapping
( 1:Slight [ Low]; 2: Moderate [ Medium); 3: Substantial [ High] “: No Correlation)

PO1 | P02 PO3 [ P04 [ POs | POG | P07 | PO8 | PO3 WWWH‘

LEOI 1 3 N = = 3 5 R et - -
co2 3 = 5 = 2 . = | _1_____2_
l o3 2 ’ 1 3 2 T T
’ co4| 2 3 r 2 —l—‘____hz_
'ios 3 2 I Z‘L j 3 et
S

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA



s

e GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY
((auTONOMOUS)
Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada

DEPARTMENT OF MECHANICAL ENGINEERING

INBA Lot & RAAC ' Grade

4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20)

1
Regulation Godavari Institute of Engincering & Technology N
GRBT-19 (Autonomous) B.Tech.
CourscCode ORGANISATIONAL BEITAVIOUR |
(Open Elective)
Teaching Totalcontacthours-48 L rpr C

Course Objeetive:

The main objective of Organizational Behavior is to understan ; in
s ; u ; ; i i . - . ttaining

organization, find what is driving it and influence it for getting better resulls in attaining

business goals.

d the human interactions in an

Course Outcomes:

By studying this course students arc able to -

CO1: | Understand the basic concepts in organizational behavior.

CO2: | Protect the cause and effect relationship of the people in a work place.

CO3: | Understand the group behaviour and its impact on work performance and organization.
CO4: | Understand the managerial strategics in achieving the goals of organizations.

CO5: Improve the results- performance outcome through human behaviour and organizationa
behaviour can aid them in their pursuit of the coals.

UNIT-I
Focus and Purpose:Definition, need and importance of organizational behavior — Nature an
scope — Frame work — Organizational behavior models.

UNIT-1I
Individual Behavior:Personality — types — Factors influencing personality — Theories —
Learning — Types of learners — The learning process — Learning theories — Organizational

behavior modification.Misbchavior — Types — Management Intervention.Emotions -
Emotional Labor — Emotional Intelligence — Theories. Attitudes — Characteristics —
Components — Formation — Measurement- Values.Perceptions — Importance — Tactors

influencing perception — Interpersonal perception- Impression Management. Motivation —
importance — Types — Effects on work behavior.

UNIT-IIT
Group Behavior:Organization structure — Formation — Groups in organizations — Influence —
Group dynamics — Emergence of informal leaders and working norms — Group decision

making techniques — Team building - Interpersonal relations — Communication — Contral.
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}
UNIT-V
' Dynamics of Organizational Behavior: Organizational culture and climate - Factors
/ affecting  organizational  climate - ImportanceJob satisfaction - Determinants -

Measurements — Influence on behavior. Organizational change — Importance — Stability Vs
Change — Proactive Vs Reaction change — the change process — Resistance to change —
Managing change. Stress — Work Stressors — Prevention and Management of stress —
Balancing work and Life.Organizational development — Characteristics ~ objectives —.
Orpanizational effectivencss.

TEXT BOOKS

1. Stephen P, Robins, Organizational Behavior, PHI Learning / Pearson Education,

11th edition, 2008.
. Fred Lullmns Organizational Behavior, McGraw Hill, [1th Edition, 2001.

REFLRENCES

1. Schermerhorn, Hunt and Osborn, Organizational behavior, John Wiley, 9th Edition,
2008. - )

2. Udai Parcck, Understanding OrganizationalBehavior, 2nd Edition, Oxford Higher

Education, 2004.

4th Edition, Tata Mc Graw Hill, 2007.

3. Mc Shane & Von Glinov, OrganizationalBehavior, o o aming, 11ih

4, Hellrigal, Slocum and Woodman, Organizational Behavior, Ceng

Edition 2007. .
5. Ivancevich, Konopaske & Maheson, 01EamzmlonaIBehawor& Management, 7th edition,

Tah McGraw Hill, 2008.
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Godavari Institute of Engincering & Technology
B LE
(.Ifn | 1 9 - (Alllonomous) B.Tech.

HHUMAN RESOURCE MANAGEMENT
W (Open Elective)

_ Teaching Totalcontacthours-48 L T’ | g

CourseCode

3-]- 3

Course Objective:

I'o equip the students with basic concepts of Human Resource Management and the various

functions of HRM including Industrial Relations in the liberalized, socialism environment.
Course Outcomes:

———
On Completion of the course, the students |

COl1: Inteprated perspective on role of HRM in modern business. Ability to plan human
| Tesources and implement techniques of job design
Co2: C:E]l] conduct job analysis and scientific recruitment and selection process for the
_ higher productivit

CO3: | _Can pet compelency to recruit, train, and appraise the performance of employces
LO4_ Can learn rational desipn of compensation and salary administration
| COS: | Areable to handle employee issues and evaluate the new trends in HRM

UNIT -]

HRM: Significance - Definition and Functions — evolution of HRM- Principles - Ethical
Aspects of HRM- - HR policies, Strategics to increase firm performance - Role and position
ol HR department —aligning HR strategy with organizational strategy - HRM —changing ,
global perspective challenges, environment — crosscultural problems — emerging trends in

HRM.

UNIT -1I

Investnient perspeetives of HRM: HR Planning — Demand and Supply forecasting -
Recruitment and Selection- Sources of recruitment - Tests and Interview Techniques -
Training and Development — Methods and techniques— Job design , evaluation and Analysis -

Management development - HRD concepts.

UNIT -I1I
Performance Appraisal: Importance — Methods — Traditional and Modern methods — Latest

trends in performance appraisal - Carecr Development and Counseling- Compensation -
Concepts and Principles Influencing Factors- Current Trends in Compensation- Methods of
Payments in detail - Incentives rewards compensation mechanisms,
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UNIT -1V I

Wage and Salary Administration: Concept- Wage Structure- Wagc and Sl, ary : o ,C:itjc

Legal Frame WorkDeterminants of Payment of Wages- Wage lefcrcnn‘és -n,;:Zf:[ory
/ Payment Systems. Welfare management: Nature and conceplts — statutory and no

welfare measures.

UNIT -V o B
; . . on Scnemes

Managing Industrial Relations: Trade Unions - Employec ‘I amm%a;lrc[ rpecil

Collective Bargaining— Grievances and disputes resolution mcchamsn}s, o y]a:ce e

nature and importance — work hazards — safety mechanisms - I\"Iﬂﬂaglﬂ,b_ con; J?J leory from

Relevant cases have to be discussed in each unit and in examination case is comp

any unit.

References:

1. K Aswathappa: “Human Resource and Personnel Management”, Tata McGraw Hill, New
Eeg.iézlgloi.sivn Rao and Dr. Nirmal Kumar: “I-!um:m Resource Management and Industrial
I;.e]ﬁg:;fi';: H;:;ils‘;);iﬁszgfig:I]?Il{ljgll;;e, ]\If:s];]l?racle Managcmenl:Asoulh—Asin Perspective”,
g.egﬁ%%azLf{c;;lg?!‘;‘,P]::s‘::mDn:{lg;j()lliiﬁlnn Resource Management-Text and Cases”, Himalaya
IS’UbI\‘/;ZZY]fJI:]SI;‘[ﬁ‘:HjD aS‘i;i?:nB'QasimZasidi: “Human Resource Management”, Excel Books,

New Delhi, 2010
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Regulation | ¢ qavari Institute of Engincering & Technology 1
S .Tech.
GRBT-19 (Autonomous) B.Tech
Course Code INTELECTUAL PROPERTY RIGHTS & i
PATENTS
Teaching Total contact hours - 30 L[ T| P C
Prerequisite(s): Basic knowledge of Real Property and Personall 3 0 3
Property Intellectual Property and Patents and Trand marks.

Course Objectives:

Objectives of intellectual property refer to the purposes of protection granted to creators of
innovative intellectual creations. Intellectual property (IP) rights serve the important purpose
of ensuring that creators will be recognized for their efforts and protected from infringement.
When they are sure that their works are protected, creators are more likely to come up with
more new creations. As such, IP also helps to promote creativity and innovation. There are
many different forms of 1P, each of which is protected by a certain type of IP rights.

Course outcomes:

On Completion of the course, the students will be able to-

CO1: | to understand the concept of intellectual property rights.

CO2: | Develops procedural knowledge to Legal System and solving the problem relating to

_ intellectual property rights.

CO3: | Skill to pursue the professional programs in Company Secretaryship, Law, Business
International Affairs, Public Administration and Other fields. -

CO4:  Employability as the Compliance Officer, Public Relation Officer and Liaison
Officer. )

COS5:  Establishment of Legal Consultancy and service provider.cyber crime

UNIT I Introduction to Intellectual Property Rights

Introduction to Intellectual Property Law — Evolutionary past — Intellectual Property Law
Basics - Types of Intellectual Property - Innovations and Inventions of Trade related
Intellectual Property Rights — Agencies Responsible for Intellectual Property Registration —
Infringement - Regulatory — Over use or Misuse of Intellectual Property Rights - Compliance

and Liability Issues.
UNIT I Copyrights

Introduction to Copyrights — Principles of Copyright — Subject Matters of Copyright — Rights
Afforded by Copyright Law —Copyright Ownership -- Transfer and Duration — Right to
prepare Derivative Works —Rights of Distribution — Rights of performers — Copyright
Formalities and Registration — Limitations — Infringement of Copyright — International
Copyright Law- Semiconductor Chip Protection Act.

UNIT III Patent Rights and Laws

Introduction to Patent Law — Rights and Limitations — Rights under Patent Law — Patent
Requirements — Ownership and Transfer — Patent Application Process and Granting of Patent
— Patent Infringement and Litigation — International Patent Law — Double Patenting — Patent
Searching — Patent Cooperation Treaty — New developments in Patent Law- Invention
Developers and Promoters. 2

\/uauauya 1\11UWICU5C L/IL_)’, INLLIT 1V, 1\a_] auagcuaul, 1\aJa1uuuuu1_y TIIIOLTF. LL.J UL T AL T LN
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UNIT IV Trade Marks

Introduction to Trade Mark — Trade Mark Registration Process — Post registration procedures
— Trade Mark maintenance — Transfer of rights — Inter parties Proceedings — Infringement —
Dilution of Ownership of Trade Mark — Likelihood of confusion — Trade Mark claims —
Trade Marks Litigation — International Trade Mark Law.

UNIT V Trade Secrets and Cyber Laws

Introduction to Trade Secrets — Maintaining Trade Secret — Physical Security — Employee
Access Limitation — Employee Confidentiality Agreement —Trade Secret Law — Unfair
Competition — Trade Secret Litigation - Breach of Contract — Applying State
Law.Introduction to Cyber Law — Information Technology Act - Cyber Crime and — Data
Security — Confidentiality ~ Privacy — International aspects of Computer and Online Crime.

Text Books:

1. Deborah E.Bouchoux: “Intellectual Property”. Cengage learning , New Delhi
2. Kompal Bansal & Parishit Bansal "Fundamentals of IPR for Engineers", BS Publications
(Press)

3. Cyber Law. Texts & Cases, South-Western’s Special Topics Collections

Reference:

1. Richard Stim: "Intellectual Property", Cengage Learning, New Delhi.

2. R. Radha Krishnan, S. Balasubramanian: "Intellectual Property Rights", Excel Books. New
Delhi.

3. M. Ashok Kumar and Mohd. Igbal Ali: “Intellectual Property Ri ght” Serials Publications.

4. Prabhuddha Ganguli: * Intellectual Property Rights” Tata Mc-Graw — Hill, New Delhi

Web Links:

1. . www.nptel.com

2. www.mooks.com

CO-PO Mapping:
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Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) IV B.Tech. T Sem
(7 Semester)
Course Code CAD/CAM Lab
Teaching Totalcontacthours-55 L T P C
Prerequisite(s): Computer Aided Design and Finite Element Methods. 3 0 0 3

Course Objectives:
e To familiarize the fundamentals of CAD/CAM software.
e To provide necessary skills for numerical analysis of structural, heat transfer and fluid flow problems
using analysis package.
e To understand the NC codes for simple turning and milling operations through simulation package.

Course OQutcomes:

On Completion of the course, the students will be able to-

CO1: | Analyze various types of 2D and 3D trusses by static and dynamic analysis using ANSYS.

CO2: | Solve the static problems involving corner bracket and cylinder components.

CO3: | Examine the beams with various end conditions subjected to static load.
CO4: | Analyze various thermal properties of bodies with different geometries.

COS5: | Compose NC code for turning and pocket milling operations.
List of Experiments

—

Static analysis of 2D truss

Static analysis of 3D truss

Static analysis of corner bracket

Static analysis of an Axis-symmetric component (Cylinder).
Dynamic analysis of 2D truss

Dynamic analysis of 3D truss

Static Analysis of 3D structure

Structural Analysis of a Cantilever Beam

Y 0 N kv

Structural Analysis of a Fixed Beam

—
S

. Structural Analysis of a Overhanging Beam

—
p—

. Steady state heat transfer analysis on Circular rod

—_
[\

. Steady state heat transfer analysis on rectangular plate with a central circular hole

[
98]

. Transient heat transfer analysis on rectangular plate with a central circular hole

—_
~

. Generation of NC code for turning operation

—
9

. Generation of NC code for pocket milling operation

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA
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Regulation
GRBT-19

Godavari Institute of Engineering & Technology
(Autonomous)

Course Code

Operations Research

IV B.Tech. II Sem
(8™ semester)

Teaching

Total contact hours-64

L T P C

Prerequisite(s): Probability theory

2 1 0

Course Objectives:

e To impart knowledge on various concepts of Operations Research.
e To understand mathematical models used in Operations Research.

e To understand the techniques constructively for making effective decisions.

Course OQutcomes:

On Completion of the course, the students will be able to-

CO1: | Describe the various operations research models and their applications.

CO2:

Solve the various engineering and managerial problems of LPP, transportation, assignment,
sequencing and replacement.

CO3: | Apply game theory in different competitive situations.

CO4: | Solve the problems related to theories of waiting line and inventory models.

COS5:

Apply the principles of dynamic programming and simulation framework to solve various
decision making situations.

Syllabus:

UNIT -1

Development, Definition, Characteristics and phases, Types of operation research models, Applications.

LINEAR PROGRAMMING PROBLEM: Linear programming problem formulation - Graphical solution -
Simplex method -Artificial variables techniques -Two—phase method - Big-M method - Special cases:

degeneracy, multiple optimal solution, infeasibility and unbounded solution, duality principle.

UNIT - 11

TRANSPORTATION PROBLEMS: Formulation - Initial and optimal solutions for balanced and

unbalanced transportation problems — Degeneracy in transportation problems.

ASSIGNMENT PROBLEMS: Formulation - Optimal solution - Variants of assignment problem- Traveling
salesman problem.
SEQUENCING: Introduction, flow — Shop sequencing, n jobs through two machines, n jobs through three

machines - Job shop sequencing, two jobs through ‘m’ machines.

UNIT —III

REPLACEMENT: Introduction — Replacement of items that deteriorate with time, when money value is not

counted and counted, replacement of items that fail completely, group replacement.

THEORY OF GAMES: Introduction — Mini. max (max. mini) — Criterion and optimal strategy, solution of
games with saddle points, rectangular games without saddle points, 2 x 2 games, dominance principle, m x 2

& 2 x n games , graphical method.
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UNIT-1V

WAITING LINES: Introduction — Single channel, Poisson arrivals, exponential service times, with infinite
population and finite population models, multichannel, Poisson arrivals , exponential service times with
infinite population single channel Poisson arrivals.

INVENTORY: Introduction, Deterministic inventory models — Static economic order quantity models,
Dynamic economic order quantity models - Probabilistic Inventory Models — Continuous review models,
single period models and multi period models, P-System, Q-System.

UNIT -V

DYNAMIC PROGRAMMING: Introduction — Bellman’s principle of optimality, applications of dynamic
programming, capital budgeting problem, shortest path problem, linear programming problem.
SIMULATION: Definition, types of simulation models, phases of simulation, applications of simulation,
inventory and queuing problems, advantages and disadvantages, simulation languages, problems on inventory
and queuing models.

Text Books:
1.“Operations Research,” S.D.Sharma, Kedarnath,Ramnath&Co, 5thedition, 2008.
2.“Operations Research -An Introduction” H.A. Taha., PHI, 8™ edition, 2008

References:

1.“Operations Research Theory &Applications” J.K.Sharma, Macmillan, 6™ edition, 2013.

2.“Operations Research,” A.M. Natarajan, P. Balasubramani, A. Tamilarasi, Pearson Education, 2" edition,
2014

3.“Operations Research,” Methods & Problems, Maurice Saseini, ArhurYaspan& Lawrence Friedman, 1%
edition, 1959

4 “Operations Research,” R.Pannerselvam, PHI Publications, 2™ edition, 2009.

5.“Operations Research,” S Kalavathy, Vikas Publishers, 4™ edition, 2013.
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G

Regulation Godavari Institute of Engineering & Technology
GRBT-19 (Autonomous) IV B.Tech. Il Sem
h
Course Code Computational Fluid Dynamics (8" Semester)

(Department Elective-V)

Teaching Total contact hours-60 L T P C

Prerequisite(s): Engineering Mathematics, Fluid Mechanics & Heat Transfer | 2 1 0 3

Course Objectives:

e To familiarize the concepts of Computational Fluid Dynamics

e To learn numerical techniques for solving the partial differential equations governing the
fluid flow.

e To learn the methods to solve complicated problems by using the techniques of CFD

e To learn the concept of finite difference and finite volume methods.

Course OQutcomes:

On Completion of the course, the students will be able to-

COl: | Identify different application of CFD.

CO2: | Analyze governing equations of fluid dynamics using CFD.

CO3: Examipe the behavior of hyperbolic, parabolic and elliptic equations by using explicit and
implicit approaches.

CO4: | Evaluate the transformed governing equations using boundary conditions.

COS: | Asses the linear 3D FVD schemes in fluid flow problems.

Syllabus:

UNIT-I
INTRODUCTION: History and Philosophy of “Computational Fluid Dynamics(CFD)” —CFD as a design
Tool—Applications of CFD in engineering.

UNIT -II

GOVERNING EQUATIONS OF FLUID DYNAMICS: Models of the flow— The substantial derivative—
Physical meaning of the divergence of velocity—The continuity equation—The momentum equation— The
energy equation—Governing equations for fluid dynamics, Navier-Stokes equations for viscous flow, Euler
equations for inviscid flow — Physical boundary conditions — Governing equations suited for CFD,
conservation form of the equations, shock fitting and shock capturing—Time marching and space marching.

UNIT- 1T

MATHEMATICAL BEHAVIOR OF PARTIAL DIFFERENTIAL EQUATIONS: Classification of
quasi-linear partial differential equations —General behaviour of hyperbolic, parabolic and elliptic equations.
BASIC ASPECTS OF DISCRETIZATION: Introduction to finite differences—Finite difference equations
using Taylor series expansion and polynomials— Explicit and implicit approaches—Errors and an analysis of
stability.

UNIT -1V

GRIDS WITH APPROPRIATE TRANSFORMATION: General transformation of the equations —
Metrics and Jacobians —The transformed governing equations of the CFD—Boundary fitted coordinate
systems— Algebraic and elliptic grid generation techniques—Adaptive grids.
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FINITE DIFFERENCE FORMULATIONS: Parabolic partial differential equations, elliptic equations and
hyperbolic Equations.

UNIT -V

FINITE VOLUME METHOD FOR UNSTRUCTURED GRIDS: General description of the finite volume
method, Cell Centered and Nodal point schemes—Two - Dimensional Heat conduction with Triangular
Elements — Flux vector splitting scheme.

Text Books:
1. Anderson, J.D.(Jr), Computational Fluid Dynamics The Basics with Applications, McGraw-Hill,Inc.
,2017.
2. Hoffman, K.A., and Chiang, S.T., Computational Fluid Dynamics, Vol. I, I andIIl, Engineering
Education System, Kansas, USA, 2000.

References:
1.Versteeg, H.K. and Malalasekara, W., An Introduction to Computational Fluid Dynamics: The Finite
Volume Method, 2™ Edition, Pearson Education, 2008.
2.Chung, T.J., Computational Fluid Dynamics,2" Edition ,Cambridge University Press, 2010.
3.Richard Pletcher, John Tannehill and Dale Anderson, *Computational Fluid Mechanics and
HeatTransfer, 3™ Edition, CRC Press, 2013.
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Course Code Nano Technology (8" Semester)
(Department Elective-V)
Teaching Total contact hours-53 L T P C
Prerequisite(s): Metallurgy and Material Science 3 0 0 3

Course Objectives:

e To study the classification of nano materials.

e To understand the properties of nano materials.

e To gain the knowledge on characterization techniques like SEM, TEM and XRD.
e To impart the knowledge on the synthesis methods.

Course Outcomes:

On Completion of the course, the students will be able to-

CO1: | Discuss the applications of nano materials in engineering and few other fields.

CO2: | Describe the mechanical, electrical, thermal and physical properties of nano materials.

CO3: | Explain the synthesis and fabrication techniques of nano particles.

CO4: | Discuss the uses of characterization techniques such as spectroscopy, SEM, TEM and XRD.

COS5: | Describe carbon nano technology and its various applications.

Syllabus:

UNIT-I

INTRODUCTION:

History of nano science- definition of nano meter, nano materials, nano technology-Classification of nano
materials-Crystal symmetries, crystal directions, crystal planes-Band structure-Applications in material
science, biology and medicine, surface science, energy and environment-Applications of nano structured thin
fins, applications of quantum dots.

UNIT-II

PROPERTIES OF MATERIALS: Mechanical properties, electrical properties, dielectric properties,
thermal properties, magnetic properties, opto electronic properties. Effect of size reduction on properties,
electronic structure of nano materials.

UNIT-III

SYNTHESIS AND FABRICATION: Synthesis of bulk polycrystalline samples, growth of single crystals.
Synthesis techniques for preparation of nano particle — Bottom Up Approach — sol gel synthesis, hydro
thermal growth, thin film growth, PVD and CVD. Top Down Approach — Ball milling, micro fabrication,
lithography. Requirements for realizing semiconductor nano structures, growth techniques for nano structures.

UNIT-1V

CHARACTERIZATION TECHNIQUES:X-Ray diffraction and Scherrer method, scanning electron
microscopy, transmission electron microscopy, scanning probe microscopy, atomic force microscopy, piezo
response microscopy, X-ray photo electron spectroscopy, XANES and XAFS, angle resolved photoemission
spectroscopy, diffuse reflectance spectra, photo luminescence spectra, Raman spectroscopy.
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UNIT-V
CARBON NANO TECHNOLOGY: Characterization of carbon allotropes, synthesis of diamond —

nucleation of diamond, growth and morphology. Applications of nano crystalling diamond films, grapheme,
applications of carbon nano tubes.

Text Books:

1.Nano science and nano technology by M.S RamachandraRao, Shubra Singh, Wiley publishers.
2.Introduction to Nanoscience and Nanotechnology by k.k chattopadhyay/A.N Banerjee/PHI

References:
1. Introduction to Nano Technology by Charles P. Poole, Jr., Frank J.Owens, Wiley publishers.
2.Nanotechnology by Jermy J Ramsden, Elsevier publishers.
3.Nano Materials- A.K.Bandyopadhyay/ New Age International
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Course Code Additive Manufacturing (8 Semester)
Teaching Total contact hours-48 L T P C
Prerequisite(s): Computer Aided Design 3 0 0 3

Course Objectives:
e To understand the importance of rapid prototyping in manufacturing.
e To understand slicing methods for rapid prototyping.

e To learn liquid, powder and solid based rapid prototyping processes.
Course Outcomes:

On Completion of the course, the students will be able to-

CO1: | Describe rapid prototyping and tooling systems.

CO2: | Recommend the part orientation and slicing methods for rapid prototyping of given part.
CO3: | Identify process parameters of liquid based rapid prototyping to improve the quality.
CO4: | Illustrate powder and solid based rapid prototyping processes.

COS: | Identify process parameters for powder and solid based rapid prototyping.

Syllabus:

UNIT-I
Introduction to Rapid Prototyping/Tooling: Definition - History and development - Classification of Rapid
Prototyping/Tooling systems - Indirect Rapid Tooling - Applications of RP/T.

UNIT -II
Data processing for Rapid Prototyping: Data interfacing for Rapid Prototyping/Tooling - Part orientation
and support generation - Model slicing and contour data organization, direct and adaptive slicing.

UNIT- III

Liquid based Rapid Prototyping Systems: Principles and Processes - Sterco Lithography Apparatus
(SLA), Solid Ground Curing (SGC), Solid Creation System (SCS), E-DARTS system, Perfactory, Multi Jet
Modeling and Rapid Freeze prototyping.

UNIT -1V

Solid based Rapid Prototyping Systems: Principles and Processes —Laminated Object Manufacturing
(LOM), Fused Deposition Modeling (FDM), Paper Lamination Technology (PLT), CAM-LEM’s CL, Offset
Fabbers system, Shape Deposition Manufacturing process (SDM) and Ultrasonic Consolidation (UC).

UNIT -V

Powder based Rapid Prototyping Systems: Principles and Processes — Selective Laser Sintering (SLS),
Three Dimensional Printing (3DP), Laser Engineering Net Shaping (LENS), Direct Shell Production Casting
(DSPC), Multiphase Jet Solidification (MJS), and Electron Beam Melting (EBM).
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Text Books:
1.C K Chua, K F Leong, C S Lim, Rapid Prototyping: Principles and Applications, 2/e, World Scientific,
2003.
2.P.K. Venu Vinod and Weiyin Ma, Rapid Prototyping — Laser based and other Technologies, 1/e, Springer
Science+ Business Media, LLC, 2004.
References:
1.Rafiq I. Noorani, Rapid Prototyping: Principles and Applications, 1/e, John Wiley & Sons, 2006
2.Paul F. Jacobs, Rapid Prototyping and Manufacturing: Fundamentals of Stereolithography, 1/e, Society
of Manufacturing Engineers, 1992
3.D T Pham, S S Dimov, Rapid Manufacturing, 1/e, Springer Verlog, 2001
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Course Code (8™ semester)

Production Planning and Control

Teaching Total contact hours - 60 L T P C
Prerequisite(s): Industrial Engineering and Management and Operations 3 0 0 3
Research

Course Objectives:

e To understand the concepts of production and service systems.
e To learn about various forecasting techniques.
e To learn various inventory concepts and models.

Course Outcomes:

On Completion of the course, the students will be able to-

CO1: | Explain the elements of production planning and control.

CO2: | Investigate various forecasting techniques for manufacturing and service sectors.
CO3: | Use the appropriate inventory model for various industrial circumstances.

CO4: | Create the optimized route and schedule for the product to achieve the desired objectives.

Discuss the dispatch and control activities for production process, and also applications of

SAOSE computers in production planning and control.

Syllabus:

UNIT -1

INTRODUCTION: Definition — Objectives and functions of production planning and control — Elements of
production control — Types of production — Organization of production planning and control department —
Internal organization of department.

UNIT - 11
Forecasting — Importance of forecasting — Types of forecasting, their uses — General principles of forecasting
— Forecasting techniques — Qualitative methods and quantitative methods.

UNIT - III

Inventory management — Functions of inventories — Relevant inventory costs — ABC analysis — VED analysis
— EOQ model — Inventory control systems — P-Systems and Q-Systems— Introduction to MRP I, MRP II,
ERP, LOB (Line of Balance), JIT and KANBAN system.

UNIT -1V

Routing — Definition — Routing procedure —Route sheets — Bill of material — Factors affecting routing
procedure, schedule —Definition — Difference with loading Scheduling policies — Techniques, standard
scheduling methods - Line Balancing, aggregate planning, chase planning.

UNIT-V
PRODUCTION CONTROLLING ASPECTS

Chaitanya Knowledge City, NH-16, Rajanagaram, Rajahmundry — 533294. E.G.Dt. — A.P.- INDIA



o,

“yﬁ i,

w2 GODAVARI INSTITUTE OF ENGINEERING & TECHNOLOGY
((AuTONOMOUS)
Approved by AICTE, Accredited by NBA & NAAC ‘A+’ Grade, Recognized under 2(f) and 12(b) of UGC, Permanently Affiliated to JNTUK, Kakinada

DEPARTMENT OF MECHANICAL ENGINEERING
4 Years B.Tech. (Mechanical Engineering) Course Structure: (2019-20)

Dispatching — Activities of dispatcher — Dispatching procedure, expediting — Follow up — Definition — Reason
for existence of functions — Types of follow up — Applications of computer in production planning and
control.

Text Books:
1.Elements of Production Planning and Control, Samuel Eilon, 1962.
2.Manufacturing, Planning and Control, Partik Jonsson Stig-Arne Mattsson, Tata McGraw-Hill, 2011.

References:
1.Inventory Control Theory and Practice, Martin K. Starr and David W.Miller, 1962
2.Production Planning and Control, Mukhopadhyay, PHI, 2015
3.Production Control A Quantitative Approach, John E. Biegel, 1971 (2™ edition)
4 Production Control, Moore, 1959 (2™ edition)
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