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COLLEGE VISION AND MISSION

VISIOM

Te be plobally recognized for excellence In guality education, innovaton and ressarch for the
transformation of lives 1o sande the socsty.

MISSION

M1: Quality Education:

To provide comprehensive academic system that amaigamates the culling edge technologies with best
praclices,

M2: Research and Innovation:

To fosier wakebased research and Innovation in collabaratien with industries and nstitutions globally
for creafing niallectuals wilh new avenues,

M3: Employability and Entreprencurship:
To inculsabe the employvability and enlrepreneurial skills throwgh value and skill based training.

Md: Ethical Values:;

T insiill deep sense of human values by bending soceial nghieousness with academic professionalism
for the growih of saciety

DEPARTMENT VISION AND MISSION

VISION

The Mechanical Engineering deparment sirives 1o be recognized as an excelleni academic and research
center for creating outstanding Enginesrs, Entrepreneurs and Leaders

MISSION

M1: Professional Skills:
To provide quality educetion to anhance stedents intar-persanal and inlra-personal skills

M2: State-of-art facilities:
To render axcellent infrasiruciure faciliies and laboratories o el a5 skilled prolessmonals

M3: Research Exposure:
To Strangthen Research and Development wilkin the depanment through mdustnial associatbons

M4: Employability:
To put enthusiaslio exedlons fo enhance employatdily and entrepreneurship skills of students

MG Human Values:
To empawer students with professional ethics and human valses 1o serve the sociaty

B.Tech. Mechanical Engineering
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PROGRAMME OUTCOMES [POs)

PO : Engineering knowledge:
Apply tha knowledge of mathematlics, scenca, engineering fundamanials, and an enginaading
specizlization 1o the solution of compiex engineering problems.

PO2: Problem analysis:
identify, formulste, research litersiure. and anelyze complex enginsering pooblems reaching
substantiated conclusiong wsing firgd principles of mathematics, natural sciances, and anginsaring
sciences

PO3: Designidevelopment of solutions:
Design soluliens far complex enginesding probléms and design system camponents of processes thal
measd he specified neads with appropriate consideration lor the public heallh and safedy, and the
cultural, societal, and environmendal considerations.

PO4: Conduct investigations of complex probloms:
Usze research-based knowledge and research mathods incheding dasign of experiments, analysis and
mterpretation of data and symithesis of the information to provide valid conclusions.

POS: Modern tool usage:
Create, select, and apply appropriate technigues, resources, and modem enginesning and 1T tools
mcluding predicibon and modeling o complex anginesnng scilwliea with an understanding of the
Emialicns.

PO&: The engineer and society:
Apply reasoning Rlormed Dy the contextual knowiedge 0 assess soclelal, healin, salely, leg and
cudural issues and the conseguent responsibilifies relevant to the profassional enginaering praclics,

POT: Environment and sustainability:
Umderstand the impact of the professional enginearing solutions e sociatal and anvironmental
conexts, and demonsirate the knowledge of and need for susiainable development.

POA; Ethics:
Apply ethical principlas and commit 0 professional ethics and responsibilities and noms of the
engineefing prachca

PO Individual and team waork:
Funclion effectively a5 an Individual, and @5 a member or leader in diverse teams, and In
s ciplinany sefings,

PO10: Communication:
Communizate effeclively on complex angingening aciivilies with the engnesring commundy and with
sociedy al large, such as, being able fo comprehend and write effeclive repords and design
documentation, make effectve presentabions, and give and receive clear instructions,

PO11: Preject management and finance;
Demonsirata knowledpe and undarstanding of the enginearing and managament principlas and apply
these o one’s own work, as & member and leader In ateam, to manage projects and in muttidisciplinary
enviranments.

POA2: Life-long leaming:
Recognize the nesd for, and hawve the pregaralion and ability 1o engage in independent and Kie-long
learning in the broades! contesxt af flechnalogical ehanges,

——
ﬁ'__ e B.Tech. Mechanical Enginesring
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PROGRAM EDUCATIONAL OBJECTIVES (PEOS)

PED1: Technical knowledge
To foster our young graduates with cagent technical knowledge 5o a5 1o make them smployabls

PEOQ2: Real-Tima Applications
Tao apply the acquired Knovwladge i the field of Mathemalics, Soence and Engineening in developing
redl-tima projects

PED 3; Design Ability
To design a system, companent ar process 1o mest the desired naeds within realistic constraints swch
as manulachuring, econsmy, emdroaments sustainablliity, socal, health and safety

PEDQ 4: Ethics
To prepars the students to become entreprensure with professional alfitude in the beoades ethical
perspeciive

PEQ 5: Life - Long Learning
To crafl curiosily among shedents for life-long learning trrowgh sell-shudy

PROGRAM SPECIFIC OUTCOMES (P50s)

P50 1: Solving real time problems
To develop capability to identfy, analyze and solve enginesrng problems n concem & mechamnissl
enginasnng along with associaled enginearing streams,

PE0 2 Pursue Professional career
To bestow quality leaming emaronment to pursue professional career in mechanical enginasdang with
integrabed knowiedgs

P50 3: Concentrating on skill developmant

To anflama the sfudent’s technizal capabilitses in anginesting design process, inlra and infer personng,
limguistic and hegher level professional skills ragquired in engineering,

‘ﬁk T B.Tach, Mechanical Engingering
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STRUCTURE FOR UNDERGRADUATE ENGINEERING PROGRAM

SL No Course Category Eﬁ'ﬁfgﬂ“
1 | Humanities and Soclal Science (HS) 0g
2 Basic Sciences(B5) 40
3 Enpinaaring Sciences (E5) 30
4 Professional Core (PC) 65
5 Professional Electives {FE) 18
6 Dpen Electives {OE) 0g
7 | Project Work and Intemship (PW) 12
&8 | Employabiity Enh;r:::e_n:eM Courses (EECT) i
8 | Mandatory courses (MC") -
Total 183
SCHEME OF CREDIT DISTRIBUTION — SUMMARY
- AICTE Credits per Semester Total
RO TN R ooy pln{m| ]| v ||| | Credis
1 | Humanifies and Social Sciences(HS) | - |4 | - | - = |31 1 g
2 Basic Sciences (B5) 4|16 3| 3 4 -1 - - 40
3 Engineering Scientes (ES) 16 |10 4 | - . - 0
4 | Professional Care (PC} - - [ i2] 12 |15 8 | 3 1
] Professional Electives [PE) - | - - | 2 2 3| & 5! 18
E | Open Electives (OF) e | o= bima] e e | % ||« g
7 | Project Work (PW) e Mz Mo Qe mm el 3 | B 10
B | internship (PW) P (ERR (L Y (e e - ) 02
g Employabilily Enhancamen N ) ) ) ) )
Coursas (EEC®)
10 | Mandatory coursas (MCT) -1-1-1- = == = -
Total a0 | 30|21 (21| 22 |21 |20 | 18 183

" EEC and MG credils are nol included for CGPA calcilanon

B.Tech. Mechanical Enginaering
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~SEMESTER - |

ol Mg~ Courso Title Category I'_"l“;“r: Cradits m:“’;;:‘“‘:mt
Theory

1 | T4 | Mathematics | Bs |al1|o] 4 25 | 75 | 100
2 | Ti02 | Physics Bs |4|olo| 4 25 | 75 | 100
3 | Ti03 | Chemistry BS |4|o0|o0| a4 25 | 75 | 100
s | Teon [ SNSRI NG Enm Es |al1|o] 4 |25 | 75 | 100
5 | TI05 | Engineering Tharmodynamics es |a|s]a] 4 35 | 75 | 100
6 | TI06 | Computer Programming es |a|s]o] 4 25 | 75 | 100
| Practical

) P01 Computer Programming Lab ES 1] 2 2 &l &0 100
8 | P02 | Engineering Graphics E8 E 1| 2 s0 | 50 | 100
¢ | oy |TEemEtESERRS es |o|lo|l3| 2 | s0 | so | 100

30 | 300 | eoo | ooo
 SEMESTER —1I _

:-EJ:;. “g:;“ Course Title mhmw..“w:-.iﬂd; Gredits m:TﬁTzch
Theary

1| Tio7 | Mathematics-1 BS |31 4 25 | 75 | 100
2 | T0B | Material Science BS |40 4 25 | 75 | 100
% Ti08 Environmenial Science BS 4 WII-I'_ .E_ 4 25 o 10
4| Tio E;;;f:ﬂ,:“d”“‘ﬂ“““' es [«]|ofe| 4 | 25 | 75 | 100
5 | T111 | Engineering Mechanics es |al|1|o]| 4 75 | 75 | 100
_Hﬁ T2 | Communicative English HS 400 4 ‘_?E.._ 75 | 100
Practical

7 | Pios | Physics Laboratory Bs |ol|ofa| 2 so | s0 | 100
B | P05 | Chemistry Labaratory Bs |o|o|3] 2 sa | s0 | w0
8 | P06 | Workshop Practice es |olol|a]| 2 s0 | 50 | 100
Mandatory Course
w0 | P07 | NSSINGC me |olofo| - i | = | =

30 | 300 | 600 | 200

* To be complefed in [ and I semesiers, under Pass / Fall option only and nol counted for CGPA
calcwlation

L B.Tach. Mechanical Engineering
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; _ SEMESTER-1I e
al. Course ; Perods Max. Marks
Mo.|  Code Course Tide Calsgory L Tr[p | “™" [Cam | [ Towal
Theary
oo e Aunalysis and
1 U1SMET3 | Applications of Partial BS 2|12|0 3 25 T3 100
Differential Equalions
Eleclrical and Electronics
2 LSMET32 Engineering ES |00 a 25 75 100
3 LMSAETAZ | Mechanics of Sohds P 22|10 3 25 s 100
4 LH9MET34 | Applied Thermmodynamics FL 212|070 3 25 Th 100
Fluid Mechanics and
5 L SMET3E . P 212|040 3 25 T4 100
Machinery
& UTSMETIS | Enginearing Matallurgy Pl Flojo 3 25 75 | 100
Practical
Electrical and Electronics
1
T U18MEP3Y Engineering Lab ES a|joj2 1 0 ErEI— oo
Material Testing and |
a LamEP32 Matallurgy Lab P a 2 1 50 50 100
Fluid Machanics and
% | UMeMEP33 Machinery Lab PG ojo|z2 1 0 &0 100
Employability Enhancement Course
10 | UISMEC3X | Certificaton Course — 1 ** EEC 01014 - 100 100
Skil Derslopment Course 1:
11 | UEMES3 Ganeral Proficlancy - | EEC Q - 100 - 100
12 | UISMES32 | Skil Development Course 2 EEC oj2] - 100 - 100 |
Mandatory Course
13 | LMOMEM31 | Physical Education | MC |ofa]2 - 100 - 100
21 T00 | 600 | 1300
SEMESTER = IV
£, Course Pariods Max. Marks
Course Tithe Category | Credits
Na. Coda ILIT(P CAM | ESM | Total
Theary
1 | utomeTar | T 'mw“"' and Queuing Bs [z2|z2|o| 3 |25 75 | 1m0
| 2 | U19MET42 | Kinematics of Machinery PC 21210 3 25 T 100
X LU1SMET43 | Heal and Mass Transder PC 21210 ) 25 [ 104
4 LMOMET44 | Machining Procasses Pe 2|00 3 25 L] 104
] LMSMEESX | Profossional Eleclive - 14 PE 3100 3 25 75 104
] NS 04% | Opan Electve — 1 5 QE 1)10|0 3 26 7h 100
Practical
Compuler Aded Mashineg
7| UTaMEP41 Drawing Lab PG D|lo|z 1 &0 a0 O
B | UtAMEP42 | Heat Transfer Lab I Q0|1o]2 1 a0 a0 103
g [ WMeMEP42 | Manufaciuring Processes Lab ofof2 1 50 | 50 | 100
Employability Enhancemant Course
10 | UNOMEC4X | Cortificabon Course —[1** |  EEC 0104 100 - 100
Bkill Devalopment Coursa 3 _
11 | UMTBMES41 Genaral Proficiency - Il EEE a|jo)2 100 100
12 | UMOMES4Z | Bkill Develapmerd Couras 4 EEC 0loj|2 100 - 100
Mandatary Course
13 | U9MEM4T | Indian Constitution MC  [2[0]D - 100 - 100
21 YOO | BOD | 1300

f Professional Electives are to be selocted from the list given in Annexurne |
¥ Opan slectives are fo be selected from the list given in Annexune 1|
** Certification courses are to be selected from the list given in Annaxoara I
* Skl Development Courses (2 and 4] are to be selected from the list given in Annexurs 1Y
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SEMESTER =V
5L Coursae Periods Max. Marks
Course Title Calta Credits | i
Ho. Coda ol CIT[P| CAM | ESM | Total
Theory
1 | utsmersy | Numerical Methods and Bs |z|2lo] 3 |2 | 75| 100
2 | LMAMETS2 | Dasign of Machine Blements PL 2|20 3 25 75 100
3 | LMAMETS3 | Dynamics of Machinery P 2120 3 25 75 100
4 L1OMETSS | Medralogy and Measuremenl PG 3100 5 25 75 100
6 | LWSMEESK | Professional Elactve - 11# PE 3|o0|0 3 25 75 100
B | Wax0sX | Opan Elective —I1 % QE J|o|o 3 25 i 100
Practical
7 | WISWEFS1 | Mumencal Methods Lab BS pjloj2] 1 50 50 e
setrotogy amd
a8 | WSEPSZ K g ok e pc o|a|2 i S0 &0 100
g | WMIEPS3 | Dynamics Lab PC og|o|2 1 S0 50 100
| 10 | LHSMEPS4 | CADVCAM Lab PC N E 1 ] 50 100
Emplayability Enhancemant Courss
11 | WMBMECSY | Certification Course — Il = EEC ojo|4 100 100
Skill Development Courss 5.
12 | LU1OMESST Forsign 1 IELTS - | EEC aia .2 100 100
Skill Development Courss 6:
1| DrIMERsE Presentalion Skills using ICT BER il [ i 1
Mandatory Course
Essanca of Indian Trad#ional
14 | U1EMEMSY Knowledge WC 21040 100 . 100
2 750 | 850 | 1400
SEMESTER - VI
5l Course Periods Max. Marks
Couras Title Catego Credits
No.| Code =Y 1T Te CAM [ ESM [ Total
Theory
1 | WMEMETE1 | Thermal Enginesring PG zl210 3 25 75 100
Design of Tranamission
2 LIEMETER Syziams PC 2120 3 25 5 100
= IUTEMETE | Finite Elament Analysis PC ijojo 3 25 73 100
Advanced Manufacturing
4 LISMETES Technalogy PC 3|00 3 25 T4 100
5 | UMSMEESX | Professional Eleclive - 111* FE ajolo 3 25 75 100
6 | UN9xx06X | Opan Blactve — I * Hs i|olo k] 25 i 100
Practical e
7 LUMEMERET | Thermal Enginearing lab PC njojz 1 50 Bl 100
8 | Utomepga |ComPUEtonsiFIDmamES)  pp 1plof2| s0 | s0 | 100
] L1 SMEPG3 Manufacturing Technoiogy Lab PG njo|z 1 50 =0 100
Employability Enhancement Coursa
10 | LNEMECEX | Cerification Course — IV ** EEC njof4 - 100 - 100
Skill Developmeant Course T,
11 | UISMESST | Eoreign Language /IELTS -1 | FEC (P02 s i
Skill Development Coursa B: E
12 | L1aMESSZ Technical Seminar EEC 21o0]0 100 100
Skill Development Course 0.
13 | WMOMESE3 NPTEL # MOOC - 1 EEC o|o|a 100 - 100
Mandatory Course
14 | UTSMEMST | Professional Ethics Mc [zlofo] - 100 [ - T 100
21 B0g | GO0 | 1400
B Tech. Mechanical Engineering
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SEMESTER = VIl i
5. Course : Periods Max. Marks
Coursae Title Catm Cradits
Ne.| Code Y 17T E CAN | ESM | Total
Theory
Production Planning and
1 UTSMET 71 Cost Esfimation PC 3jo| o 3 25 Fis] 100
Industriat Automation and
2 | INaMETT2 Rubatics. PG ajo 3 25 5 100
3 | UMSMEETX | Prolessional Ebective = I\ PE J|o| | 25 Ei=] 100
4 | LexXOvE | Open Ebsctive — W3 DE ajo| o 3 25 75 100
Practical
Business Basics for
g LSMEFPT1 =R HS olo|l 2 1 100 100
6 | U1OMEPT2 E‘:“"‘E'““" and Robotios pc |ofel|z]| 50 | s0 | 100
T UHSMEFTA | Product Development Lab PC Glo| 2 1 =0 50 100
B U1EMEFT4 | Comprehsnsive Wiva Yioca PC ool 2 i 80 &0 100
Project Work
q LHSMEWT1 | Project Phase - | (2 oja|a 2 &0 A0 100
10 | UMBMEWT2 | Internehip § Inplant Training P Qlaj0 2 100 - 100
20 500 | 500 | 1000
;  SEMESTER - Vil .
SL Course Feriods Max. Marks
Gourse Title Gatego Credils
No. Code g0ty LITIF CAM | ESM | Total
Theary =
1 LU1SMETA1 | Powaer Flanl Enginegring P lo) 0 3 25 75 100
2 LHESMEEEX | Professional Elective — V' * PE 0] 0 3 2h i) 100
3 L19MEERX | Profassional Elactive =1 F FE J|o| 0 29 [ 100
Practical
Enirepransurship .
: U1oMEPE1 Mana whL HS ojo| 2 1 100 100
Project Work
5 | uteMEws! | Project Phase - I P [o|ojwe]| & | 40 | 8o | 100
Employability Enhancement Courss
Skill Development Course 100
3] U18MESET NPTEL / MOGT -1t EEC o|o| o 100 100
[ 315 | 285 | GOOQ

22
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Annesure - |
PROFESSIONAL ELECTIVE COURSES

Professional Elective = | {Offared in Semester IV)
5l No. | Course Code Course Titla
i UISMEE41 | Gas Dynamics and Jat propulsion
2 LIZMEE4Z | Compuler Aided Deasign
3 LISMEE4] Froduct design and Devalopment
q LITEMEE44 | Indusinial Casting Technabogy
5 LU1SMEE4S | Mon-Comventional Energy Sources
Professional Elective = Il (Difered in Samaster V)
SL MHe. | Course Code Coursa Title
1 USMEES1 | Turbo machinery - i
2 U18MEES2 | Powdar Metallurgy and Surface Coating
a UISMEES3 | Green Manufacturing
4 U1OMEES4 | Fluid Power Automation
a UASMEESS | 10T and Smart Manufacluring
Professional Elactive — Il (Offered in Semeastar Vi) -
Sl No. | Course Coda | Course Title T
1 U1BMEEG! | Auwlomobile Engineering
2 LMEMEERZ | Computational Fluid Dynarmics
5 L1OMEEES | Fuzz_'_.' Loghz And Maqral Metworks
4 | UtoEESs | Addilive Manufacturing
5 1aMEEES J Emergy and Climata [‘.‘hanga .
Professional Elective - IV (Offered in Semester VII}
Sl No. | Course Coda Coursa Title
1 U1BMEETT | Indusiral Trbology
2 U1SMEET2 | Advanced 'Walding Technobogy
3 UM1BMEETY | Arificial Infelligence and Machinge Leanning
4 U1SMEET4 | Mano Technology
5 U1EMEETS ModaiSng and Simlation of Manufacturing Systems
Professional Elective = V |Offerod in Semester VIl
Sl.Mo. | Coursa Gmia-d GEEF“ Titke |
1 U1SMEERD Lean Manutaciuring
2 L18MEERT Cryogenic Enginesring
3 | ui9MEESZ | Aulstonics :
4 U1BMEEE2 | Optimization Techniques in Enginearing Dasign
5 U1SMEES4 | Tolal Cuality Management o o
Profassional Elective — VI (Offered in Semester V)
8. Ho. | Course Code Course Title
1 UMEBMEEES | Composites Material
2 L1 9MEERS Altzrmative Fuals
3 UASMEEET | Elechric and Hybrid Vehicles
4 U1SMEEEE Maintznance end Safety Engineering
-] U1SMEERS | Mon-Destructive Evaluation and Tesing

B.Tach. Machanical Enginsaring
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Annexure - ||

OPEN ELECTIVE COURSES

14

§l. No| Course Code Course Title En"“‘m'““t Permitted Departments
Open Elective =1 [Offered in Semester 1V)
Solar Photovoltais Fundamentals ECE, ICE, MECH, CIVIL,
! U19EEQAT | od Appications EEE Mechatronics
ECE, ICE, MECH, CIVIL,
2 LNIEECA2 Electrica Sately EEE Mechationics. BME. [T, CSE
Engineering Computation with ICE, EEE, MECH, CIVIL, EME,
3 [ AHRERORY | gt ECE | Mechatronics
; EEE, KGE, C3E, MECH, IT, CIVIL,
4 LMaECOH2 Consumer Electronics ECE BME, Mechatronics
EEE, ECE, ICE, MECH, CR/L,
5 L9Cs049 Web Development - BME, Mechatronics
: EEE, ECE, ICE, MECH, CIVIL,
& LU19CS042 | Analysis of Mgorithms CSE BME, Mechationics
7 U19CS043 Programming in JAWA CSE ECE, MECH, Machairenica
Catabase Syslem: Desaign & =
8 LSITd Devalopmant 1 EEE, ECE, ICE, BME
EEE, ECE, ICE, BME, MECH,
9 LSITO42 | R programming m Mechatranies
10 LgHL041 Sensors and Transducers ICE ECE, C5E, IT, MECH, CIVIL
11 L1gIC 042 Conlrod System Engineanng ICE CEE, IT, MECH
12 LMaMEC4 Fapid Prodotypng MECH EEE, ECE, ICE, CIVIL, BME
13 L1aMED2 Batesial Handling Syslem MECH EEE, ICE, CIVIL, Mechatronics
Fower Flants lor Electrical
14 LAONMEDLS Engineering MECH EEE
EEE, EGE, MECH, BME, IT,
i5 LHSCED41 Energy and Environment CINIL Mechat
15 LHSCEC42 Building Sclence and Enginesdning CivIL EEE, MECH, BME
EEE, ECE. G3E, IT, ICE, MECH,
17 | U19BMO41 | Medical Electronics BME PR S
18 Laameg Telemedicine BME EEE, ECE, CSE. IT, ICE
i . EEE. ECE, MECH, CIVIL, ICE,
139 L0004 Basic DBMS CCE Mechalronics, BME
Intreduction 1o Communication EEE. CSE. IT, MECH, CIVIL, ICE,
20 LHRCC042 Eyalams CCE Meachatronics
Open Elective = I / Dpen Elective =il
1 USHSO51 T | ryiyet Dvelogment and Design MEA,
U18HSOET ; it g
U1OHS0S2 | ' Common ta B. Tech
2 U18HS062 Intelleciual Propery and Righis MEA e
5. | UIBHSOS3S | Marketing Management and MEA e, I8, IR B;nmE; -
L1SHS063 Fesearch . .
U18HS054 / ; Offered in Semester VI for CSE
2] Tor Enal MBA [ ran m oame f
4 | ctoeidiane. | FrREE MAIGERCN oL Erinpdi IT, MECH, Mechatronics)
U18HS055 / -
5 U1SHS0ES Financs for Engineers MBA

S

e

{l "t‘ﬂ'i..l‘fl_ dew‘:’,ﬂ'r‘}'
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Open Elective — Il | Dpen Elective — 11
(OMered in Semester \ for CSE, IT, MECH, Mechatronies)
{Offered In Semester W1 for EEE, ECE, ICE, CIVIL. BME)

1 LMSEEDSS ! | Conventional and Noa-Comventional EEE ECE, ICE, MEEH. CIVIL, BME,
USEEDSS Energy Sources Machatronics
2 HEEEEEEE: " | Industrial Drives and Cantrol EEE | EGE, ICE, MECH, Mesharonics
g U13ECOS3/ | Electronic Product Design and ECE EEE, CSE, IT, ICE MECH, BME,
U1SECOB3 Fackaging Mechatronics
Ui1ZECOS54 / ’
4 U43ECOGE Aulemative Electionics ECE EEE, ECE, ICE, MECH
L12Cs054 ¢ EEE, ECE, IGE, MECH, CIViL,
5 Uiacones | Flatlorm Technokogy G3E BME
LHaC3055 /) ; y EEE. ECE, ICE, MECH, CIViL,
fi LUS0S08S Graphics Designing CEE BME o
LBITos3 | ; ’ EEE, ECE, ICE, MECH, CIVIL,
T L1ITORS Essenlials of Data Seience IT | E’.‘E‘.E._,.__. O
LBITos4 | : EEE, ECE, ICE, MECH, CIVIL,
8 utaiToss | Mebile App Development T BME, Machatronics
L1aiTosas f
g LGITORS Data Slruclures IT MECH
UiG0s3
10 e Fuzzy logle and neural networks ICE CSE, IT, CIVIL, BME
LHSC0E | ] -
1 L1GIC0a4 Measuramenl and Instruemetiation ICE ECE. Mechatronice
LMGMEDS4 /| Heating, ventlation and air
12 U1OMEDRS candil _:u I&El (HVAD) MECH EEE, ECE, ICE, CIVIL
13 LMSMEDSS /| Creativity Innowvation and Mew MECH EEE, ECE, ICE, CIVIL, BME,
U1IEDES | Prasiel Devalopmant Mechatronics
LMacEDsS § y EEE, ECE, CSE, IT, ICE, MECH,
14 LSCEOSS Digaster Managemsni CIvIL EME
15 18CEDSS ¢ | Ak Pollubon and Salid Washs CVIL EEE, ECE, CSE, IT, ICE, MECH,
L18CEDS4 Management EBME
uisasos3 s : E EEE, ECE, CSE, IT, ICE, MECH,
16 U1SEMOES Bepmatric Syslams BaE Mechatronics
LIT2BEA054 f ’ ; EEE, ECE, C5E, IT, ICE, MECH,
T Uromaces | Medieal Robotics BME | CiviL . Mechatronics
Lacoosl3 s ; EEE, BMAiECH, CIVIL, ICE,
1B | ‘(haccoss | Wewwork Essentals CCE Mechatronics, BME
LacCosg f EEE, ECE, MECH, CIVIL, ICE,
13 | Useccose | VWeb Programming CCE | Mechatronics, BME
!
3y L18ADDST | Principie of Artificial infeligenca and AADS EIE'I.EI',E{:E. GSE, IT, ICE, MECH,
LSAD0E Machine Leaming
LHMgan0s2 f " EEE, ECE, GSE, IT, ICE, MEGH,
21 UASA00ES Dafa scence Application of Vision AlRDS CIVIL, BME, Mechatronies
Dpen Elective =1V (Ofered in Semester Vil
1 UASEEQTS Hybrid and Electical Wehiciz EEE ECE, Mechaironics , MECH
Elecirical Enargy Conservation and ECE, ICE, MECH, CIVIL. BME,
2 U19EEDTE auditing EEE Machat
3 HESECOTS loT end its Applications ECE EEE, ICE, CSE, MECH, IT, CIVIL
. EEE, IGE, CSE, MECH, IT, CIVIL,
4 UHSECOTE Sensors for Industrial Applications ECE BME. Mechatrons
5 U1acs0Tes Artificial Intelégenca CSE EEE, ICE, CIVIL. MECH

tﬂ Bl e by o)
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6

Chowsd Technalagy and EEE, ICE, MECH, CIVIL, BME,
G UM8Cs0OFT its Applications C3E Mechalranics
Aulemation Technlques & Tooks- EEE, ECE, ICE, CSE, MECH,
G L N T | cwiL, BME. Mechalronics
b LISITOT? Augmented and Virtual Reality IT EEE, ICE, MECH, CIVIL, BME
] : EEE, ECE, GSE, MECH, 1T, CIVIL,
] LM8IcOoTs Industrial Autamation ICE BME, Mechalronics,
10 LASCOTE Ulirasonic Instrurnentation ICE EEE, ECE, MECH, Mechatronics
Principles of Hydraullc and
11 U1SMEDTE Preumatic System MECH EEE, ECE, IGE. CIVIL
12 UVIBMEDTT | Supply Chasn Managemen MECH EEE, ECE, CIVIL, Mechatronics
13 UT2CEQTS Enengy Efficient Bulldings CIvIL EEE, ECE, MECH
Eh:l:ual_'nﬂ.l'aﬂnlng and Climala EEE, ECE, GSE, IT, ICE, MECH,
14 LIHSCEQTS Change CIVIL BME
15 1aMCoT Buitding Aulomation bechatronics | MECH, CIVIL
 Autornation in Marufachuring :
16 U1aMCoT2 Systems Mechatronics | MECH, CIVIL
Internet of Things for
17 L1988MO7S P EME EEE, ECE, ICE
18 L1agsove Telshaalth Technology EME EEE, ECE, ICE
: ; EEE, ECE, MECH, CIVIL, ICE,
149 (W e Dakta Sciance using python CCE Machatronics, BME,
Mobile Appdications Development = EEE, ECE, MECH, CIVIL, ICE,
20 URSLEOTE | | g Android S Machatranics, BME,
EEE, ECE, CSE, IT, ICE; MECH,
* L18a0073 Oala Scianca ADP"C—E‘“UH af MLP AEDE CIVIL, BME, Mechatronics
22 U19AD0T4 Arflial inteligensa Applications ALDS EEE, ECE, C3E, IT, ICE, METH,

CIVIL, BME

Annexure - 1l
EMPLOYABILITY ENHANCEMENT COURSES — (A). CERTIFICATION COURSES

5. WMo | Course Code Courss Title
1 UTONMETXK] Prythan Programming
2 UTAMELX2 AuloCAD for Mechanical
3 UTaMECK3 CATIA
4 U1aMECGKS CRED
5 L1OMECKS Solid works
B U1aMECKS Fusion 350
I U19MECKT AMNEYE
] LHSMECKE Automation — |
! IHSMECKS Automation - I
e B.Tech. Mechanical Engineering
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Annexuns - IV
EMPLOYABILITY ENHANCEMENT COURSES —({B). SKILL DEVELOPMENT COURSES

51, No Course Code Coursa Title
1 UISMES 31 Skill Development Gourse 1; General Proficiency = |
Skl Devalopmen Course 2°
1] Two whealer Troubleshooting
2 LHSMEST2 ]

2] Troubleshooting of CHC Milling machine
3) Troubleshooting ol CHC athe machine

- LHIMES41 Sxill Developmen Gourse 3 © General Proliciency - 1|

Skill Development Course 4°
1} Four whealar Troubleshooting

: WEINER | 2} Electronic Troubleshosting for Mechanical Enginesrs

| 3} Hardware Netwarking
5 LH9MESST | Sl Development Gourse 5 © Foreign Language! IELTS |
G U1SMESS2 Sxill Developmant Gowrse § ; Presentation Skdls using 1T
7 UeaMESS Sxill Developmeni Cowrse ¥ Forelgn Language! IELTS - 1
B LHOMESE2 Sxill Developmen] Cowrse B | Technical Semings
4 U1GMESED Ekill Development Cowrse 8 : MPTEL fMOOC - |
10 UtaMESS1 Skill Developrent Course 10 NFTEL / MOOC - I

* Any one course (o be selected from the Nst

E‘L B.Tech, Mechanical Enganaaring
( B Ul e B gard)
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™M MATHEMATICS - | L TP C Hrs
[Comman ko all branches) 31 0 4 &0

Course Objectives

o To introduce the idea of applying calcuius concepls 1o problems in Engineering.
# T understand the concept of padial differantiation

+ To dewelop kxgezal thinking and analylic skills in evaluatig molliphe inbegrals

¢ Tointroduce mathamalical oals i solve first erder differential equeations,

e Toleam lnear diferential equationg of higher ordar with constant coefficiants.

Course Dutcomes

Aftar complation of the course, the students wil be alile fa
COA - Understand the concapt of curvabuna, (K]

CD2 - Balve diferent types of parlial differential eguation. (K3}
C03 - Understandg the concept of double and triple integrals. [K2)
CO4 - Solve differential equations., (K3)

COS - Solve higher order differential equations. (K3}

UNITI CALCULLS {12 Hrs}
Carvaure, radius of cunvature, evoiutes and involutes. Bata and Gamma funclions and their properies,

UMIT Il FUMCTIONS OF SEVERAL VARIABLES {12 Hrz)
Partial derivatives, Tatal derivalives, Differentialion of impkcit functions, Change of variables, Jacobians and their

propartios, Taylor's saras for funclions of hwa variablies, Madma and Minima, Lagrange’s method of undetermined
miultipliars.

UMIT Il MULTIPLE INTEGRALS AND APPLICATIONS (12 Hrs)
hiultigde integrals, change of order of integralion and changs of varatdaes in doubls Integrals (Canesian 1o polar)
Anpdeations: Areas by double imtegration and wolumes by briple integration (Cartesian and polar)

UNIT IV DIFFERENTIAL EQUATIONS (12 Hrs)
Exacl egquatons, First order linear equations, Bemoulli's equation, orhoganal trajeciones, growth, decsy and
geametrical applications, Eguations not of first dagree: equations sohabda for p, equabons sohable for vy,
aqualions solvabls for & and Claraul's type.

UMNITV DIFFERENTIAL EQUATIONS (HIGHER ORDER) {12 Hrs)
Linear differential eguations of higher order — with constanl coeffickentis, the oparator D, Euler's linear equation of
higher order wilh variable coefficients, simullameous linear dilerential equalions, solution by varation of
paramaters method — simple application to electic cirouils,

Text Books

1. Venkatraman M_K, Enginaenng Mathemabcs — First year, Mational publishing company, Cheanai, 2010
2 Greewal B.5,, Higher Englnesnng Mathematics, Khanng Publishers, New Dedhd, 4151 Edition, 2011,

Refarence Books

1. Vaerarzgian T., Engimeering Mathematics for first vear, Tata MeGraw-Hil, Mew Dethi, 2008,

Kandasamy P. st al, Engingaring Mathamatics, Vol 1 & 2.5 Chand & Co., Mew Delhl

Ramana B.V., Higher Enginearing Matharmatics, Tata MeGraw Hill New Delhi, 11th Reprint, 2010

Ersin Kreyszig, Advanced Enginesring Mathematics, John Wiley & song, New Do, 3th Edition.

Bali M. and Goyal M., Advanced Enginearing Mathematics, Lakshmi Publicalions P Lid., Mew Dalhi, 7th
Edilion, 2010,

fr o fa

o, = B.Tach. Mechanical Enginesring
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Waeb References

1. htlps: s yordube combembchPerasiBld3s0g
2. hitps:finplelac.infcourses1 11104111 104092/

3. hifps:inptel.ac.infesursesM 1107111107108/

4. https:ivoww youlube. combvatch Pv=E.]_OFUR0ORE
5. httpa:itvww. youlube combvaichPv=p_didZndwzd
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T102 PHYSICS LTPC Hs
(Common io ail branches) 4 0 0 4 45

Course Objectives

= To undersiand the concopis of acoustics and MDT and &5 significant conbributions in the advancement of
technoiogy and invention of new prodwcts that dramaticafly transformed modern-day society,

¢« To expose the studenls to dilferent areas of physics which have oplics deedd relevance and applications to
differeni Engineering discipines.

»  To understand he concepts of optical devicas, Lasens and Fiber oplics.

» Toungerstand the concepts of wave mechanics,

»  Toundsrstand the concepls of Mudkssr anangy sourcas.

Course Outcomes

ARer complalion of the course, the students will be able o

CO1 - Understand the Basic concepls of sound Enginesning and [deas to gel good audibility inside a hal, Also

gain knowladge aboul the produclion, prapagalion, proparles and applicalien of ullrasonic waves. [K2)

CO2 - Interpret the differant characdarizlic behawvior of light waves with air, glass, lans, grating, prism ele., Gain
adequate knowledga about the intarference, diffracfion and polarization phanomenaon of light waves and
their applications. (K2}

€03 - Understand the principla machanism of lzser light; distinguish batwean ordinary light and laser lighi. Basic
idea aboal the varous laser sources. Also gain knowledge sbouwt the optical fibars and their importance in
communication, (K3}

CO4 . Undesstand the basic concepl of quantum mechanizs, dual nature of matter, and importancs of enengy af
elecirons associated with the properties of the matedals, Also able o caloulate energy of electron in an
anergy level by saldng Schwodinger's equation, (K1)

COS - Gain knowledge aboul the strudure of mucheus ils constitsents, nalune. Understanding the nuclear anesgy
fizsion and fusion concenls. Basie ieas of nudlear resclors to produce energy, (K3}

UNITI ACOUSTICE & NDT {9 Hra)
Ulbraaonics — Mrasonic Wewves productions (piazoslectric & Magnetosiricfion mathod) - Detectons (Acousbic
Grating) MOT applications — Ultrasonic pulsa echo Methad - Bguid pensetrant Mathoed

Agowslies - Faclors affecting Acoustlc of badldings (Reverberation, Lowdness, Focusing, Echo, Echalon Effect and
Resonance) and fhelr Remedies — Sabine's formula for Reverberation Time — Doppdar effect and itz applications
o Radars, (sdementary ldeas)

UNIT Il OFPTICS {9 Hrs)
Interference - Ar wedge — Michelson's Interferomeier - wavelength dedermination =Inbesterence Filler =
Antireflacton Coatings.

Diffraction - Diffraction Grating — Dispersive powar of grating — Resolving power of grating & Prism.

Polarization - Basic concepls of double refraciion — Huygens Theory of Double Refractien - Quarter and Half
Wave Plates — Specific Rotary Power — Laurent Half Shade Polarimelar.

UNIT Il LASERS & FIBER OPTICS (8 Hrs)
Lasers - Princlples of Laser — Sponfanecus and Stmulated Emiasions — Elnslain's Coefficlents — Population
Inversion and Laser Action = Iypes of Optical resonators{gualiiative keas) — Types of Lazers - NdYAG, CO2 laser,
Gafs Laser- applications of lasers

Fiber Qptics - Pringiple and Propagation of light in oplical fiber = Mumeaical agefure and acceplance angle —
Types of oplical fibers (maberdal, refractive indsx, mode) = applications o sensors and Fiber Oplics
Communization,

UNIT IV WAVE MECHAMICS {9 Hrs)
Maiter Waveas — de Brogie Wawalangth — Uncarainty Principbe — Echrodingar Wawe Equation = Time Depandend
— Time Independent — Application to Paricke in 8 Cne Dimensional Potential Box ~ Quantum Mechanical
Tunneling — Tunned Ciods

B_Tech. Mechanical Enginesering
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UNIT Y MNUCLEAR EMERGY S0URCE (9 Hra)
Gieneral Progedies of Mucleus (Slze, Mass, Dansity, Charge) — Mass Defect — Binding Energy - Disintegration in
fission — Nugliar Reachor: Malera Used in Muclesr Reactors. — PWR -BWHR — FETR. Nuclear fusion reactions
For fusion reactors - D-D and O-T reactions, Bagio princgies of Nuclear fusion reactons.

Text Books

W Rajendran, Engineering Physics, 2nd Edition TMH, Mew Dalhi 2011

Arthur Batser, Concepls of Modern Physics, Bth Edilion, TRH, Mew Delhi reprinfed 2008,
Oiptice, K O Maller, {Oxford Lniversity Press)

Eazentials of Quantum Mechenics, B.M Srvastava, Pragsthi Prekasan, 2074,
Aypadhanulu M M, Engineering Physics, 8. Chand & Co, 20049,

o ofe L3 B2 s

Raferance Books

1, Ajay Ghatak, Opbics, Sih Edition TMH, New Daihi, 2012,

2. K. Thyagarajan and Ajoy Ghatak, Laser Fundamentals and Apphications, 2nd Edilicn, Springer 2010

3. R Murugesan, Modem Physics, 5. Chand & Co, New Delhi 2003,

4. W.R.Mambiar, Lasar, Mew fga International, Mew Dadhi, 2008,

5. Science of Engineering Matarials, Znd Edition, C.M. Srivastava and C. Srinivasan, New Age Inl, (P) Lid, Mew
Crethi, 1857

Web References

hips:iswayam. gov.inmd1_nocd_phiSpreview
htps:fswayam.gov infmd1_noc20_ph22fpravies
https: e journals alsavier. cominuchear-physics-a
htpffwdna industrial-eleclironics . comilasear_15.html
hHps: e britannica. comifsciencalcrystal

T
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CHEMISTRY LTPOC Hres

T103 {Common te all branches) 4 0 0 4 45

Course Objectives

¥ Enow e lindamental pinciples of Engineering Chemistry required sclving enginesning problems,

=  Practical implementation of fundamanlal theory concepts,

» Introducing new techniques and kstest mformation hat mothvates (he stedents 19 bring ol Bis or her views and
wiork effectively.

¢ To enable the studenls understand the role of ergineering malerals such as polymers, anergy produwclion,
glectrical fiald bagic concepts of materal behaviowr and study tha emvronmental applicalions in the fiald of
enginaaring and technology

v Toacquirs knowladge of engineening materals and abaul fuels and balteries

Course Cutcomes

After complation of the course, the students will be able o

CO1- Understand the bazle concept of hardnass of water, the chamicals responsible for B, measurament of
hardmess, {5 disadvantages and its remawval. (K2)

CO2 - Understand the synthesis of various organic and inonganic polymer [K3)

CO2 - Understand the applicatian of the concegl of oxidation and reduchion reaction 1o varloss calls (K2

CO4 - Understand the application of electrachemistry in corrosion of metals and also aboul diferant lypes of
corrosion controd methads (K3)

COS - Understand the concapt of phasa equilibrium and its application o diferant types of haleroganaous
equilibrium systam like ewtactic alloys (K3}

UMITI WATER {9 Hrs)
Hardness of water = unils and calcivm carbonate equivalenl. Delermination of hardness of waler- EOTA melhod
Disadvantages of hardwater-boiler scale and sludge, causlic embttiement, priming & foaming and bailer
corrgsion. Watar softening method = intarnal & exlemal condtioning = lime-soda process, pealile process and ion
exchange process. Desalinabion - reverse osmosis & clectirodialysis

UNIT Il POLYMERS {9 Hrs)
Clazsificalion, ypes of polymenzation reactions — mechanism of radical, ionic and Ziaglar-Maita polymerizations.
Polymer properties — Chemical reslstance, crystalinily and effect of temperature, Mn and Mw. Thermoplastics
and lhermosels, Preparation, properies and uses of PYC, TEFLON, Mylons, Bakelite, Polyarithana, rubbar —
vulganizalon, aynthetis rubber, Bubla-5, BuMa-M, Sillcone and butyl rubber. Conducting Polymers — clesaification
and applicalions, Polymar composiles — FRF — laminar comgesliies. Moulding constituents of plastics, moulding
echniques = compression, injection, ransfer and exirusion moulding.

UMIT Il ELECTROCHEMICAL CELLS (9 Hrs)
Galvanic cell, single electrode potential, standard slechrode polential, electromolive series. EMF of a cell and itz
measurameant. Mernst equation, Elsctrolyte concenirafion cell, Reference elecirodes - hydrogen, calomel, AgfhgCl
& glass electrodes. Battaries - primary and secondary calls, Lecianche coll, Lead acid storage cnll, Ni-Cd batbery
& alkaline battery. Fusl cells — H2-02 fus cafl,

UNIT IV CORROSION AND ITS CONTROL {9 Hrs)
Chemical & electrochemical comgsion-Galvanic, pitling, stress and concentration call corrosion. Factors
influencing comasion-cornoaion conlrel methads - cathoedic protection and cormesion inhibitors. Proteclive coating
- fypes of profeclive Coalings - metallc coating - linning and galvanizing, cladding, electroplating and anodizing.

UHITY PHASE RULE (9 Hrs)
Definition and derivalion of phase rule. Application o one componenl System - waler and sulphur Systems
Themal analfysis, condensed phase ndde. Two component syslems = Ph - Ag, Cu-Niand Mg-Zn Systems,

o XN B.Tech. Mechanital Enginsering
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Text Books

1, P.C. Jaln and Monika Jain, Engineering Chemistry, Dhanpst Rai and Sons, Mew Delhi 15th Ed, 2010,

2, BSivasankar, "Engineering Chemizstry *, Tata McGraw Hill, India 2018,

3, Shaley Dberal & Monica Mallk, "Engineedng Chemistry made easy”, Cengage Learning, Dalhi, 2008,

4, Engineering Chermisiry by Rama Dew, Venkata Ramana Reddy and Rath, Cengage learning, Maw Delhi, 2016,
5. Engineering Chemistry by Shikha Agareal, Cambridge Unlverslly Preas, Deind, 2015,

Reference Books

1. 5 3 Dara, A Textoook of Engineenng Chemistry, 11th Ed, 5. Chand & Co_, Lid. New Delhi, 2008,

2. B, K Shamna, Engineering Chemistry, 3rd ediion Krishna Prakashan Media (P) Lid., Mesast, 2001,

3. P. Kannan and A, Ravl Krishnan “Engineering Chemistiny® Hi-Tech 54 Erishna Pubiications, Chennai, Sth Ed,
20049,

4. M. Krishnamurthy, P. Vallinayagam and D, Madnavan, Engineering Chemisiry, 2nd Ed, PHI Learning PVT.,
LTOr, Menw Brelhi, 2008

&GN Agarval, G Naidu, “A text book of Engineering Chemistry”, B3 Publication, Hyderabad, 2012,

Weh References

hitps:thwater usgs govweaduhardness. hitm!

htips:thanna, polymer-project.ong!

wunw.matenials. unsw edu. auulorislsionling-lutorialsizarmasion

weinw elacirochem orgfredcat-blogid-usaful-elecdiochemistr-vwebsiles- 24
hiips:serc carleton eduresearch_educationfsgquilibriatphasensie. himl
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BASIC ELECTRICAL AND ELEGTRONICS LTPC Hs
T104 ENGINEERING

{Caomman to all branches) 4 00 4 60

Course Objeclives

» Tounderstand and gain basic knowledge about magnetc and eksctical cincuits

» Togain basio knowladge about single phase and thees phase powar Maasuramen

= To understand the oparating prnciples of stalionary and roialing machinas

« To understand the charsctaristics and applicatiens of samiconductor davices

» To provide tha basic knowladge in Digital electronics

# Tounderstand the purpose of sommunicaben and aopere knowledgs on diferent communication systems

Course Quicomes

ARler completion of the course, the students wil be able o

COA = Analyze the baslc concapts, various laws and thecrems wsed i DO circuits. (K3

CO2 - Anahlyze and sohe the AL circults and develop resonance circuits for transmitter and receivar. {K4)

CO3 - Gain the knowledge of power production in power systam and application of transfomers and motors in
real time. [(K2)

COM - Understand the cparations of semiconduclor diode, BJT, FET and il5 appbcations. (K2)

CO5 - Bummarize the digilal alactronics concepls far Saquantial and combinational eircuils. (K2

C06 - Explain and Ralaie differend Commumication Systams. (K2)

FART A = ELECTRICAL
UMITI DC CIRCUITS (10 Hrs)
Diefiniton of Vaoltage, Current, Power & Energy, sifcuil parameters, Ohm's law, Krchhoff's law & Its applications
— gimple problems — division of Current in sames & parallel girouits - staddelta conversion = nede and mesh
meathods of analysis of D circuits.

UNIT Il AC CIRCUITS {10 Hra)
Concapts of AC circuits — rme valua, average value, form and peak fectors — simpla BLC series circuits — concept
of real and reactive powsr - power facior — Intreduction to three phase system — power measurement by bwo
wirltmaier mathod

UMNIT Il ELECTRICAL MACHINES AND POWER PLANTS {10 Hrs)
Law of Electromagnetic induction, Fleming's Righl & Left hand rule — Principle of DO rofating machine, Single
Phase fransformer and single phase induction molor (Qualitative approach only) = simple layout of thermal and
hydro generation (block diagram approach only), Fundamentals of fuses and circull breakers

PART B — ELECTRONICS

UNIT IV ELECTRONIC CIRCUITS {10 Hrs)
Vol eharacledstics of diode - Halfowave rectifier and fulbwave rectifier — with and without capacitor filttar —
Transstor - Conglruchon & warking = Input and ewtput charactarztics of CB and CE configuration — Trenskstor as
an Amplifier = Principle and workng of Hartley oscillater and RC phase shift ogcillator ~ Construction and working
af JFET & MOSFET

UNITY DIGITAL ELECTRONICS (10 Hrs)
Boolesn algebra - reduction of Boolean expressions — Die-Maorgen's theorem — Logic gales - Implamantation of
Boolesn expressions — Flip fliops — RS, J¥ T and 0. Combinational logiz — Half adder, Full addar and Sublractors
Saguential logic — Rigple cowntars and ehift ragisters.

UMIT VI COMMUMICATION AND COMPUTER SYSTEMS (10 Hrs)
Modal of communication system = Analog and digital = Wired and wereless channel. Block disgram of various
commumnicafion systems — Microwave, salellils, oplical ke and eellidar mobile system.

Matwark modsl — PAN, LAM, MAM and WAN — Circuit and packal switching = Overview of 1SDN.

B.Tech. Mechanical Engineering
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Text Books

1
2.

&
4.

Kathar D P and Magrath | J, Basic Elecidcal Engingering, Tata MoGraw Hill, 2008, (For Units | bo 11Ty

Rajendra Prasad , “Fundamentals of Electronic Engineering®, Cengage leaming, New Dilhi, first Edition, 2011
(For Und 'V

Morris Mang, "Digital Design”, PHI keamming, Fourlh Editien, 2008 (For Unit V)

Wayne Tomasl, "Elactronic Communication Systems-Fundamentals Theory Advanced”, Siih Edition, Paarsgn
Education, 2004 {(For Unit W)

Reference Books

1.

&
1
4

ok

B.

R. Muthusubramaniam, 5 Salivahanan and KA. Mureleedharan, Basic Electrical Electronics and Computar
Enginesring, Tata MeGraw Hill, 2004

J.B.Gupta, A Course in Elecirical Power, Katson Publishing House, Mew Delhi, 1993,

Diavid. A Bell, “Elecironic Devices and Crcuits”, PHI Learming Private Lid, Indla Fourih Edition, 20048,

. Donald P Leach, Albert Paw Malving and Goutam Sata, “dgital Principles and Applications” Gth adition, Tata

MeGraw Hill Publishing Company Lid., MNew Delhi, 2008,

5 K. Sahdey, Fundamentals of Electical Engineering and Ebectronics, Dhanpal Rai & Co, 2013,

Jacob Miliman and Chrisios C. Halkias, "Electronic Devices and Gircuits” Tata MoGraw Hill, 20048,

F_L. Boylesiad and L. Mashelsky, *Electronic Davices and Circuit Theory”, PHI Learming Privade Limitad, Ninth

edition, 2008.
.5, Sukhga and T.K. Negsarkar, "Basic Eleclical and Electronics Engineering”, Oxford University Press, 2012,

Web References

1-

https:finplel ac.inftourses 1 0808060807

2. hitps:ifees alaciricaldu.com/
3. hbipsiinptel.ac.in/cowrses1 0802108102148/
4. httpielectncal-anginesning-portal.comd
5. hilpciesvw glecironics-lulorials. ws
6. hiipsiifeenw.geaksforgeaks. orgidigital-electronics-logic-dessgn-futorialsl
7. htlpsinplel s nfoowrsead 17 00117102055
COs/POs/PS0s Mapping
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1 3 3 2 2 - - - - - - - - - 1
2 3 3 2 2 = - . - . . . - 1
3 3 3 2 2 - - - - - - - 2 2 2
d4 3 i z 2 - - - - - - - - . - 1
5 a 2 z 2 - - = . . . F = = z i
] 3 . 2 - - - - - - - - - - - 1
Correlation Lavel: 1- Low, 2 - Madium, 3 - High
v 2 B.Tech, Mechanical Engineearing
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T105 ENGINEERING THERMODYMNAMICS L TP C Hrrs
(Camman o all branches) 3491 0 4 &0

Course Objectives

= To understand the basics of the thermodynamic principles

» Toestabsh the relationship of these principles io thermal system behadors

+»  Todevelop metiwdologies for predicting the system behavior
To estabEsh the impodtance of laws of thesmodynamics applied to anargy sysbems

« Toexplain the role of refiigeration and heal pump as enargy systems and develag an intuilive understanding
of underying phy=izal mechanism and & masiery of sohing practical probkems in real world

Course Outcomes

After complation of the cowrss, the sivdents will be abils o

M- Understand the fundamantal themeadynamic concapds and ils bagic Bws. (K2)

CO2 - Apply first law of tharmodynamics concapts bo caleulate e systerm work for closed and open systems, (K3)

CO3 - Apply Second Law of Tharmodynamics and enfropy concepls o avaluats the performances of heal engina,
heat pump and refrigerator. (K3)

CO4 - Apply the principles of gas power cycles to caloulats its tharmal performancs, (K3}

COS - Understand the basic working principle of refrigeration aystems. (K2)

UMITI BASIC COMCEPTS AMD DEFIMITIONS (12 Hrs)
Energy conversion and efficiencies - system, propery and slate = Thermal equilibriem - Temperabure — Zeroth
law of Thermodynamics — Pura substance — P, WV and T diagrams - Tharmodynamis diagrams,

UMIT Il FIRST LAW OF THERMODYNAMICS (12 Hrz)
The concepl of work and adiabalic procass — First law of thesmaodynamics — conservalion of Energy Principle for
closed and open syslems — Calculatien of work for different processes of expansion of gesas

UMNIT Il SECOND LAW OF THERMODYNAMICS {12 Hrs}
Equilibrivem and the second law = Heat engines = Keldn-Plank statement of second law of thermadynamics -
Reversible and irreversible processes - Casnal principle — Clausiug insgualily — Entropy

UMIT IV GAS POWER CYCLES (12 Hrs)

Air standard cyclas: The air standard carnol cycle = Air standard Oilo cycle, Diessd oyele, Dual cycle and Braylon
cycles and thair efficiencias.

UNITY REFRIGERATION CYCLES AND SYSTEMS (12 Hrs)
Reverse Camol cyche — COP — Vapor compression refrigeration oycle and systems {only theory) — Gas
refrigeration cysle = Absorphion refrigeration system — Liquefaction — Solidification (only theory).

Text Books
1. P.K._Mag, "Engineering Thermodynamics', 4th edition, Tada Me-Graw Hill Publishing Ca, L1d., Mew Delhi, 2008.

2. R. K. Singal, Mridul Singal A text book of Enginaarng Thermodynamics®, LE. International Publishing House
Put. Limited, 2010,

3 ErS K Gupta. "Englneering Thermodynamics®, 5. Chand publishers, 2013,

Refarence Books

1. Arora, TP, "Thermadynamics”, Tala Mo-Granw Hill Publishing Co. Lid., New Delhi, 2010,

2. Burghardi, M.D., "Engineering Thermoedynamics with Apphications”, 4ih ediion, Harper & Row, N.Y,, 2009

3. Huang, FF., ‘'Enginggring Thermodynamics” 2nd  edilion, Macmillan Publishing Co, Lid,
MY, 2011.

4, Cengel, ¥.A and Boles, M.A., "Thermodynamics = An Engineering approach”, Sth edifion, Mo Graw Hill, 2008,

5, Wark, K., “Thermodynamics”, 4th edition Mc-Graw Hill, MY, 2003,

- B.Tach. Machanizal Engineering
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Web References
- hitpazinptel scinfcouraesd1 1 21052660

-

2. hitpsinplel ac infeourges 112108148/

3 hitpssifnplel s infeourses 12N 05N 12103275)

4. hitps-iwon linkedin comiompany e al-dransfer-and. process-design-htpd

5. hitpsaiwwos pdemy comicoursedan-introduction-to-heal-iransfer)

COs/POs/IPE0s Mapping
Program Specific
Lo Program Outcomes (PDs) Outcomes [PS0s)
POq | PO2 | PO PEH-' PO& | POE | POT | PO& | POS | POAMD | POAT | POM2 | PSOY | P3OZ | PS03

1 3 ) 2 2 - - - - - - I 2 2 1
2 3 2 2 2 2 - - - - - - 3 2 2 1
3 d 2 L 3 2 - - - 3 2 2 1
& . 2 3 3 = - - - - - = 3 2 2 1i
- 3 2 3 3 - - - = . - - 3 2 2 1

Correlation Lewvel: 1- Low, 2 - Medium, 3 - High

e B, Tech, Mechanical Engimesaring
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106 COMPUTER PROGRAMMING L TP C Hr
(Commort to all branches) 31 0 4 B0

Course Dbjectives

o To inlrodece the basics of computers and mformation technology.
i Toeducate problem oling lechniques.

= Tao impar programming skills in C Engueage.

« To praclice stuchursd programming b soha real e problems,

+  Tosludy the basic concepts of File operations.

Course Qulcomes

After completion of the course, the sludanis wil ba ablg o

GO = ldentily and understand the working components of a8 computer system. (K1)

CO2 - Understand, analyze and implemant like algorithm, pseudo codes and programming siruciures. (K2}
CO3 - Analyze and make use of logical struciure of a C program, (K3}

C04 - Maka use of poinfers, memory allocalion and data handling to implement C programs. (K3}

C05 - Understand the working of fles and directives. [K3)

UMIT I INTRODUCTION TO COMPUTERS (12 Hrs)
Hiztory of computers — Black diagram of 3 compuier = Components of a compater system — Classification of
computers — Hardware — Software — Categaries of Software = Operating System - Applications of Compulers -
Meatwork structure — Infemet and its servicas — Intranet = Study of word processor = Pregaration of workshesis

UMIT Il INTRODUCTION TO C {1Z Hrs)
Problem solving lechniques = Program = Program development cycle — Algorithm design — Flowchard — Pseudo
coda.

Infroduction 1o © = Histery of © = Imporance of © - C tokens — Data lypes — Operalors and exprassions — /O
funcfions.

UNIT Il DECISION MAKING AND ARRAYS {12 Hrs)
Decizion making statemants — branching and lopping = arrays = mullidimensional arrays - Funclions — Recursion
— Passing array to functions. Storage classes — Strings = Siring library funclions.

UNIT IV STRUCTURES AND POINTERS (12 Hrs)
Structures — Arrays and structures — nested structures — passing struciures b funclions - user defined dale types
= Lirion.

Padnlers — pointers and amays — poinkars and funclions — pointar and slrings - pointer and struciures.

UMITY FILE MANAGEMENT AND PREPROCESSORS {12 Hrxg)
Files — operations on a e — Random access o files - command ling arguments. Infroduction to preprocessar —
Macro subsiitislion directives — File inclusian dirgclives - confilional compliation directives - Miscellaneous
directives.

Text Books

1. Balagurusamy, E, "Programming in ANSIC", Tata Me-Graw Hill, sixth eddtion, 2012
2. Ashek N Kamlhane, “Computer programming”, Pearson Edwcation, 2007,

3. Kenneth A Reak, “Paintess an C°, Pearson Education, 2007

Reference Books

Vikas Verma, 4 Workbook on C *, Cengage Learning, Second Editicn, 3012,

Ashok M Kamthane, "Computer Programming”, Pearson educalbion, Second Imprassion, 2008,

Eernighan BW and Ritchie, .M, "Tha C Programming language”, Second Editien, Pearson Educalion, 2006,
R.G. Dromey, “How e Sobve if by Computer”, Pearson Educaton, Fourth Reprint, 2007.

Stephen G, Kochan, “Programming In C°, Thisd Edition, Pearson Education, 2007.

i o L P

B.Tach, Machanical Enginearing
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Web References

1. hilps.fener gecksforgeoks orgiolassification-oleempulers’

2. hiipoffvesrw bBtechsmariclass. comiz_programming'C-Frogram-Devolopment-Lite- Cycle. himl
3. hpa:fenwew learm-c.orgfen'/Mulfidimensional_Arrays

4, hitps:fwwes lutorialspoint.com/cprogramming’c_stnecturas him

5, hilps:envew wiachoots.infc-tulorialcommand-line-argumeanis/

COs/POs/PS0s Mapping

e Program Outcomes [POs) mm“;ffggg:}

PO1 | POZ | POS | POY4 | POSE | PO | POT | POE | POS | PO10 | PO11 | POAE | P30T | PSOE | PSOD

i 2 1 - - 3 - - - - = 2 1 <
FHEIENES S E s || w5l s | = | = : 1 .
5 | & |l vl &&= o] al=]| =] < 2 | =
"WEIAEIER ERE B I ERER 2 | 2
"REIEIEN AN - sl = [ = 2 1

Correlathon Level: 1- Low, 2 - Medlum, 3 - High

B.Tach Mechanical Engineaing
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COMPUTER PROGRAMMING LAB L TP C Hrs

P
Al {Commen to all branches) 003 2 30

Course QObjectives

s Tostudy and understand the wse of OS5 commands

= T gain a hands on expanence of compilation and execution of 'C' programs
= Toundarsiand the working of control stxlements

= Todesign funchonal methods

« Tomake wse pointars in Yarious programes

Course Dutcomas
After completion of the course, the sfudents will be able lo
G0 - Apply and practice lagical ability 1o solve the problems, Understand © programming development,
environment, compding, debugging, linking and executing a program using the devslopment emvironment.
(K2}
CO2 - Anglyzing the complaxity of problems, Modulasize the problems into small modules and \hen eofvart them
into programs, (#2)
CO3 - Understand and apply the (n-bullf funciions and custemized functions for solving the probiems. |[K3)
CO4 - Understand and apply the: poinkers, memary allocation technigues and use of files for dealing with variety
aof problems. (K3}
CO5 - Document and present the algarithm's, flowchars and progeams in faem of user-manuals, (K3)

LIST OF EXERCISES

=
]

Study of OE Commands
Writa a8 C program to find the area of Triangle,
Write 8 C program to find the tolal and average percentage obtained by a studant of & subjects.
Write 8 C program to read a three digilt member and produce output like

1 hundreds

T tene

2 units

for an mput of 172.

5. Witz a C program to check whether a givan charactes is vowel or nob using swilch = Case stalemen,
&, Write a C pregram to print the numbar from 1 b 10 slong with their squaras.,
T
B

ot ol

Wiile a C program bo find the sum of 'n' numbers wsing for, do — while stalements.
. Wurite a © program to find the factodal of & ghvan nember wsing Functions.

B, ‘Writkea C program o swag wo numbers wsing call by valse and call by refarence.

10, Write a O program o find the smallest and largest element in an array.

11. Write 3 C program io pedormm malss mullipleaton,

12. Write 2 C program b demongirabe the wsage of local and Global vanables.

13. Write a C program ko parform various siring handling funclions: sirien, sirepy, sircal, stremp.

14_ Write & C program ko remove all characlars in a siring excepl alphabeds,

15. Write &8 C program fo find the sum of an integer amray using pointers,

16 White a C program io find the Maximum elemant in an integer array using poinlbers

17 White & C program fo create shedant details using Structuras.

18, White 2 C program o dzplay the contents of the file on the monior screen,

19, Create a file by getting the input from the keyboard and retrieve the contants of the file wsing file opaalion
COMim ands:

20, White a C program 1o pass the parameier using command line arguments.

Text Books

1. Balagurusamy. E, "Pragramming n ANSI C°, Tata MeGraw Hill, Sixth edition, 2012
2. Azhok M. Kamthane, "Computer programming”, Pearson Educalion, 2007,
3. KBennath A. Reek, *Pointers on C°, Paarson Edwcabion, 2007,

B, Tech, Mechanical Engineering
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Reference Books

1. VikasVewrna, “A Workbaok on C °, Cengage Leaming, SecondEdiion 2012

2. Ashok M Kamthane, “Computer Programming”, Pearson education, Second Impression, 2008.

3. Kernighan,BAW and Richie, DM, “The C Programming knguage’, Second Ediflon, Pearson Education,
2008

4. RLG. Dromey, "How to Sobve il by Computer”, Pearson Education, Fourdh Repant, 2007

8. Stephan G. Kochan, “Programming in C°, Third Edition, Pearson Education, 2007

Web References

1. httpsifiesieny javalpoe comfacionialk-program-in-c

2. htlps:fwenw sludybenaghl, comiEprogramsfarraylargesl -and-smallest-element-in-amay
3. htlps:fwerw programiz comic-programming’exsmplesinformalion-shruciune-anray

4, htlps:fwenw.geeksforgaeks orgic-program-phnt-conbends-flo'

5. hilps:feane studytomight. comicicommand-line-argument. php

COs/POs/PS0s Mapping

Program Specific

_— Program Outcomes (POs) Oute |PS0s)

PO | POR | POI | PO4 | POS | POE | POT | POS | PO | POAG | PO I PO12 | P304 | PSO2 | P3OQ

i z 1 - - 3 - . 1 i = - . 2 1 -

z 2 1 3 - - - - = 2 1 -

3 3 2 i ] 1 :3 = a a a = - - . 1 -

4 3 i 1 1 3 - - - - - - . z 1 2

! 3 2 1 1 3 i a u n u - 'E 1 =

Corpelation Level: 1- Low, 2 - Medium, 3 - High

ﬁi B.Tech, Mechanical Engineering
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EMGINEERING GRAPHICS L TP C Hrs

A% (ammon o all branches) 2 0 .4 2 B0

Course Objactives

s Toconwey lhe basies of engineering drawing

« Toexpiain the impodanca of an engineenng drawing

¢ Toteach different meihods of making he drawing

s Toastablish e imponance of profects and developments made in drdwing thad Sre used in redl Systams
s Todevelop the role of computer aided design Auto Cad and significance of using these drawings

Course Qutcomes

After completion of the course, the sfudants will be able fo

CO1 - Understand tha basic concepls of enginesring drawings. (K2)

CO2 - Apply various concapts like dimensioning, conventions and BIS codes, the theory and methods of projection,
(K3}

CO3 - Improve thelr imagnation and visualization skills {0 design new products, (K4)

CO4 - Create enginasning drawing of physical object represanting engineering syslems. [K4)

COE - Anaysis the different wews and computer aided drafing tools. (K3)

Infroduction 1o Standards for Engineering Drawing practice, Lettering, Line work and Dimensioning
UNITI {12 Hrs)
onlc seclions, Involutes, Spirals, Halis Projection of Poanls, Lines and planes

UNIT I {12 Hrs)
Projection of Solids and Sections of solids

LIMIT Il {12 Hrs)
Davelopmant of surfaces = Interseclion of sufaces (Cyinder-Cylinder, cylinder-cone)

UMIT IV {12 Hrs}
Isometinc projections and Cohographic peajedtions

UMIT W (12 Hrs)
Compuier Alded Drafling: Introdection to computer Asded Drafting hardware- averview of application softwars -
20 drafling commands (Auto CADY) for simple shapes — Dimansioning.

Text Books

1. K.R. Gopalakrishna and Sudhir Gogalakrizbna, Enginesring Graphecs, Inzing Publishers, 2007,

2. Dhananjayan A. Jolhe, Engineering Drawing with inlroduction to Autecad, Tata McoGrawHsl Publishing
company imited, 2008,

3. Basanl Agrwal and Agarwal G W, Engineering Drawing, Tala Tata MeGrawHil Publshing company limited,
2006

Reference Books

1. N.D. Bhait, Enginsering Drawing. 43th edilion, Chorotar Publishing House, 20068,

2. K. Venugopsal, Enginearing Drawing and Graphics + Auto CAD, ath edifion, Mew Age Infernational Publicaiion
Ltd., 300,

3, Dawid | cook and Fobert M Me Dougal, Engineering Graphics and Design with compuier applications, Halt —
Sounders Int. Edn. 1985

4, James [ Bethune and el al, Modern Drafting, Prentice Hall Int,, 1933

£, K.V, MNalarajan, A Text Book of Engineering Drawing, Dhanalakshumi Pubkshens, 2006

&, BIS, Engineanng Drawing practice for Schools & Colleges, 19592,

i e W B.Tech. Mechanizal Enginearing
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Web Reforances

1. hipfnphelscinfcourses 112103015

2. htps:Nen.wikipedia.crgwikiEngineanng drawing

3. htps:{nptelac.infocowrsast] DB 04105104148/

4. htips:fonlinacourses. nptel ac.in'noc@]_meTHproview

5. https:fwenw blechguru, com/courses--nptel-enginesting-drawing----video-lecture.html

COs/POs/IPS0s Mapping

» Prosram ocomes 70m e
PO | PO2 | POY | PO | POS Pﬂﬂ-] POT | PFO& | POO | PO10 | PO1T | PDA2 | PSOH F50T | F303

1 3|1 a|= |- x 2 - - 3 1 Z 3
2 3 | 1 % | = N . 5 3 1 Z 3
3 3 |4 | - =5 = - 3 1 2 3
4 i || =l F]:]=]=]-= . . 3 1 2 3
5 Vit Tomsl o] & e Proelome] = z - 3 1 2 3

Coarradation Level: 1- Law, 2 - Medium, 3 - High

-,

B.Tech. Mechanical Englnesring
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BASIC ELECTRICAL AND ELECTRONICS LAB L TP G Hm

P103
[(Commean o al branches) 00 3 2 30

Course Objectives

» Toget an expasure on the basic alactrical tools, applications and pracauions

¢ Togain Iraining on differant bypes of wiring used in domeste and indugidal applications

o To detest and find faulls i elactrical lamp and calling fan

« To get an exposure on the measwemants of vollage and phase using CRO, basic oparation and applicatons
of devleas such as PN junctions diode and transislor

= To gain a practical knowledge on the funclions and applications of basic logic gates and flip fiops

Course Cutcomes

After complelion of the couwrse, the sludsats wil be abls o

CGOA - Follow the safaly procaduras when working with sleciricity amd vakous 1ools, (K4)

COE - Do line diagram and wiring practicas for domastic application. (KS5)

CO3 - Usa the protaction circuits for electrical networks, (K3)

CO4 - Design and werify the Kirchoff's law. (Kd4)

£05 - Analyze the charactedstics of PN diods and uss it for rectifier applications. [K4)

CO6 - Galn knowledge on digital elecironics to sohe protlems related fo boolksan algebra. (K4)

LIST OF EXPERIMENTS

ELECTEICAL LAR

. Elecirical Safaty, precautions, study of ioole and accassonies.

Pracilces of differan joints.

Wiring and testing of saries and parallel lmp creits.

Slarcase wirng.

Dector's roam wirng,

Bid roorm wirlng

Godown winng

Whiring and lesting 2 cedling fan and fusrescenl lamp sireul,

Study of different lypes of fuses, circels breakers and A.C and 0.0 maters

0o o e LD R

ELECTROMICS LAB
1. Study of CRO.
{a) Megsuremenl of AC and DC vollages
(b} Freguency and phase measwements (using Lissajou's figures)

2. Verification of Kirchhoff & Vollage and Current Laws
Dotermine the vollage and current in given droylts using Kirchhofl's laws thearetically and verify the laws
cxpemmanially,

A. Characleriztics and applications of PM junclion dioda.
Forerard and Reverse charactenstics of PM junclion diede.
Application of diode as Half wave Rectifier — Measuremant of ripple factor with and without capacitor filter,

4. Frequency response of RC Coupled Amplifiers.
Detemminaton of frequency response of given RC coupled amplifier- Caleulation of bandwidih.

5. Bludy of logic gates
a) Verificalion of Demargan's theorems,
by Verificalion of treh lables of OR, AND, MOT, NAND, NOR, EX-OR, EX-NOR gates and fip-fiops - JK,
RS, Tand D
¢l Implernentafion of digital henctions using logic gakes and universal gales

B.Tech. Mechanical Enginesring
{ &. UE L g g ol
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Reference Books

1.
Z.

3,

Faothar O P 2nd Magrath 1 J, Basic Elecirical Engineering, Tata MoGraw Hill, 2009,

K. Muthusubramaniam. 5 Salivananan and KA Mureleedharan, Basic Elecirical Elecironics and Computlar
Engineering, Tala MoGraw Hill, 2004

Sudhakar and 5. P. Shyam Mohan, "Circults and MNetworks Analysis and Synihesis”, Tata McGraw Hill
Pubfishing Compary Lid., Mew Deld, 4% Edition. 2010,

Rajendra Prasad, “Fundamentals of Eleclronic Engineening”, Cengage leamning, Mew Delhi, First Edition,
2011,

Donald P Leach, Alber Paul Maling and Goulam Saha, "Cigilal Principles and Applications,” 8" edilion, Tala
McGraw Hill Publishing Company Lid. Mew Dhelhi 2008

Morris Mana. “Digital design®. PHI Leaming, Fowrth Editian, 2008,

Edward Hughes, John Hiley, Keith Brown, lan Mc¥enzia Smith, "Electrical and Ekscfronics Techmalogy”™,
Pegrson Education Limited, Mew Delthi, 10" Edition, 2010.

Web Raferences

1. hitps: o electicalu.com/
2. htlps:fwww allabowlcrcuits. com!
3, hitps:feosew circuitlab.comd
4, htlpiesens plectronics-lulorals ws
5, hitps:ffeaanw. geeksiomesks. orgidigitai-electronics-logic-design-tulorials!
.,  hitpsfnptedac.infcowrsas/ 1110011 7102055/
CO=/PO=s/PS0s Mapping
Program Specilic
Program Outcomes (FOs) ﬂun;:‘ i E,.su'}
PO | POZ | FO3 | PO | POS | POB | POT | POB | POS | POY0 | POIY | POT2 | PO | P30Z | P303
1 3 3 3 3 3 . | - - 2 H 2 .
2 3 3 3 3 3 - - - 3 - - - - . 2
3 3 3 2 i 3 : 3 - - . 1 2
4 3 |3l 2|2 === %)= = . - . 1
s |a |3 |z|al2]|-|-]-|%]| - - - : = 1
] 3 3 2 3 . - - - 3 - - - - 1

Correlation Lavel: 1- Low, 2 - Madium, 3 - High

E.Tach. Mechanical Engineering
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T107 MATHEMATICS - I LT
(Comman o 2l branches) = 1

Course Dhjectives

= Tofamiliarize the concept of matrices.

= Toiniroduce the concepts of curl, divergence and integration of vechors in vector caleukis
= To eguip themasabves familiar with Laplace transfonm

= Tosolve the diferential equations using Inverse Laplace transform technigues.

= Togain geod knowledge in application of Fourier transfomm.

Course Dulcomes

After complalion of the course, the students wil be able o

GO 1 = Understand the concept of Eigen walues and Eigen veciors, Diagonaization of a mairx, (K2)
CO 2 - Undarsland the wse of vachor caloulus. (K2)

CO 3 - Apply Laplace transharm of simple funclian. (K3)

CO 4 - Apply inverse Laplace transform of simple functions., (K3}

CO 5 - Computs Fourier transforms of various functions. (K3}

UMITI MATRICES {12 Hrs)
Eigenvalues and Eigen vecloes of a real malre, characterislz eguaton, Properties of Elgenvalues and
Eiganvectors, Cayley-Hamilton Theorem, Diagonalizalion of matrices, Reduction of a quadratic form to cananical
farrn by orthogonal ransfermation. Mature of quadratie forms

WIT I VECTOR CALCULUS {12 Hrs)
Gradiant, divergance and curl, their properties and relations. Gauss dwergence theoram and Stoke’s thaorem
fwithout proof}. Simpls application problams.

UNIT Il LAPLACE TRANSFORM {12 Hra)
Definition. Tranzforme of elementary functions, proparies. Transform of derfvatives and Iinbegrals. Muftiplication
by 1 and division by t. Transform of wnil step function, trensform of perodic functions. Iniial and final walus
Hresirema.

UNITIV APPLICATIONS OF LAPLACE TRANSFORM (12 Hrg}
Methads for datermining inverse Laplace transforme, convalutian thearem, Application lo differential equafiana
and integral eguations. Evaluation of integral by Laplace iransforms,

UNITV FOURIER TRANSFORM (12 Hrs)

Fourier integral theoram (statement only), Fourier transform and i#s inverse, properties. Fourier sine and cosing
transforms, their properiies, convolution and Parseval's identity.

Text Books
1. Venkataramen. M. K., Engineering Mathematics, Mational Publiehing Company, Channai, 2012,
2. Kandasamy P ef al, Engineering Mathematics, vol 2 & 3, 5. Chend & Co., Mew Delhi.

Reference Books

1. Weerarajan T., Engingering Mathematics for firsl year, Tala Melara-Hill, Mew Defta, 2006,

2. Grewal B.S., Higher Engineering Mathemabics, Khanna Publishers, Mew Delhi, 4131 Edilion, 2011,

3. Ramana B.Y., Higher Engineering Mathematics, Tata MoGraw-Hill, New Delhi, 117 Repant, 2010,

4. Erwin Kreyszig, Advancad Engineering Mathematics, John Wilay & Sons, Maw Dalhi,

5. Bali M. & Goyal M. Advanced Enginearing Mathematics, Lakshmi Publicabions Pyl Lid., Mew
Dialhi, ™ Edition, 2010.

B.Tech, Mechanical Engiraering
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Web References

1, hlipadheess, youbube, comdwaich = TwjVdwegx 8

hiip:Mivww snggdcn. ac infpdiiatudy-matenalmathematica/SMch 18, pdf

hitps sy, youbibe, comdwalch PeeMLSMEICwE

htips-fhannw . khanacademy, org/math/dilferential-equationsflaplace -ransformiconvoiution-infe gralfvthe-
convolufion-and-the-laplace-transhorm

5. htip:fhwanw-users math.umnedul-milsDIZFauriertransform, pdf
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COs/POs/PS0s Mapping

Program Outcomes (POs) Program Spacific

Cios Outcomes [P30s)
PO | PO2 | POZ | PO4 | POS | POS | POT | POR | PO9 | PO1D | PO | POMZ | PSOT | PEO2 | PS03

1 2 1 - - - 1 1 . . . . 1 3 i -
EIERE = Fe el T % T 3 - -
3 = 2 i 1 - 1 - - - - . 1 2 1 .
4 5 3 i 1 1 = £ H - - | 2 i -
5 3 2 | 1 . 1 - - - - S 1 1 - 2

Correlation Level: 1- Low, 2 - Madium, 3 - High
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MATERIAL SCIENCE

Ti08 L TP C Hrs
[Commen b all branches) 4 0 0 4

45

Course Objectives

o  Tounderstand the imporance of Material Science g2 & subject that rewchdionized madem day technologies

+ To understand the significance of materal science in the devalopment of new materials and devices far all
branches of Engineering

»  Toimpart knowledge to the Engineering students about some of the impodant areas of Magnetic Malerials so
as bo enabde them parceive the significant contributions of the subject in Enginesding and Technology

o Tounderstand the concepls of Semiconductor and Superconductor.

» Toumderstand the concepts of Advanced Maledals.

Course Quitcomes

Alter completion af the course, the sfudenis will be abla fo

GO - Identify crystal lattices and their strecturas, crysfalline planes and dirsclions in a crysial Bitice in lemms of
Millzr Indicas. To interpret X—ray diffraction studies and different typas of laibce defacts and their mpasct
(HZ)

CO2 - To identify tha nature of poladzation in & dislectric matanal and fo explain the varses dislectric malarial
and their characterzation. (K2)

CO3 - Understand the saurea of a materials magnetc behaviowr and be abls fo distinguish types of magneatizm,
Having Basic idea atoul the read! write mechaniam of various magnetic storage devices. (K3)

CO4 - Differentiate semiconduciors, calculales the nfrinsic camisr concaniration in semiconductors. Understand
tha phancmanon of supercondoctivity: Sludant i5 able (o define basic propenies of superconducting
matariaks and idendily polential areas of thelr applications. (K1)

GO5 - Ahle 1o differantiate batwesn nanomatenials and conventional matesals, Have a broad undarstanding of
the technigues ussd to synthesiza nanormatenials, evaluate the propadtias of nanomatenials, dentify ha
role of nanomatenials in currant nansdechnology revolution, be prepared for more adanced Courses n
Matarials Science and Enginearing. (K1)

UNITI CREYSTAL STRUCTURE AND LATTICE DEFECTS {9 Hrs)
Cryatal Struciure — Bravals Latbices, Crystal Syslems — Coordination Mumber, Stomic Radius, Packing Factar for
FCC & HCP strosiures — Miller Indices— Powder ¥ Ray Diffraction Mathod. Lattice defacts — Qualiative ideas of
point, ne, surface and volume defacts

UMIT Il DIELECTRIC PROPERTIES (9 Hrs)
Disleciric Polanzafion and Machanism — Temperalure dependence of Palanzaflon, intermal or locsl Field -
Clausius-Mossotli relation. Basic ideas of Disleclric loss - equancy dependence of dielectic constant -
Measuremant of Dielectric constant and loss using Scheming bridge — Elarnentary ideas of Plazoelactrics,
Ferrpelactics and Pyroeleciric materiais and Applications.

LIMIT Il MAGHETIC PROPERTIES (9 Hrs)
Origin of sfomiz magnetic momand — Bohr magneion - Elementary Ideas of classification of magnetic niabesisls
{Dia, Para, Ferro, antfarra & Ferr). — Quanium theory of Para & Farro Magnatism — Domain Theory of Hysterasis
= Hemenberg Theory of Exchange Interaction (withoul dervalicn) — CQualitative ideas of Andi farromagnafic
Chgering = Structure and Properties of Ferrites - Propertias of Soft & Hard Magnelic Materials — Applications.
Magnelic dala slorage - Magnetic tlapes, Hard disks, Magneto optical recording

UNIT IV SEMICONDUCTORS AND SUPERCONDUCTORS (9 Hrs)
Spmiconduckars- Derivation ol Carrier concentralisn 0 infringie Semiconduectors — Baske ideas of alecirical
conduchivity in infrinsic and exdringsic semiconduciors (withoul derivation) - lemperalure dependence of carrier
concanbration and alachical conduclivily i semiconductars (qualitative dess), Hall effect in-semiconductors -
Application of Hal Effect, Basic Ideas of Compound Semiconduciors [I1-VT & V) Superconductivity - Basic
concepts — fransition temperalure — Meissener effect — Type | and |1 superconduciors = high temperature
supanconduciors — 123 suparconductar- applications of superconductors

L

B.Tech, Mechanical Engimeasng
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UNITY ADVANCED MATERIALS {9 Hrg)
Liquid Crystats = Types — Application as Display Devices, Metalllc Glasses — preparation by melt spinning. Twin
raller system, properies and applications, Shape Memory Alloys (SMA&), shape memory effect, properties and
applications of SMA,

Manomateriaks - Mano materdals (one, bwo & three dimensional) =Methods of synthesis (PVDCVD lager Ablafion,
Solged, Ball-miling Technigueas), properties and applications of nanomaterials, Carbon nanddubes- synthesis,
FProperties and applications.

Text Books

1. % Rajendran, Enginsering Phyalcs, 2nd Edition, TMH, Maw Delhi 2011,
2. JP Srivastava, Elements of Solid $tate Physics, 2 nd Ed.(PHI, 2007
5 Murugesan, Modem Physics, (3.Chand & Co.}

Reference Books

A8 Omar M, Blementary Solid State Physics, Addison Wesley Publishing Go., 2008,

Willlam O Callister Jr., Materal Science and Engineering, Gth Edition, John Wiley and sons, 2008,

Charles Kitel, Intfroduction to Solid State Physics, Tth edition, John Wiksy and sons, Singapore, 2007,

Y Raghavan, Malerials Sclence and Engineering- A Firsl Course, Sth edition Prentice Hall of India, 2008,

B.5 Murthy, P, Shankzar, Baldev Ral, B.B.Rath, and James Murday, Text book of Wanosclence and
Manotechnology, Universities Press, Hyderabad 2012,

M.N. Avadhanuiy, Engineering Physics: Volume-ll. S.Chand 8Co, MNew Delhi, 2009

Fillai 5.0, Sofid Stalo Physics, BTH Edilion- New Age Intemmialional, 2005,

ok LR

o

Web References
1. hitpsafsswayam, 0oy infed1_nocd0_phiSpeview

2. hitpsiisvayam.gow.inindl_nocdd phZ Zipreview
3. hitps-ontinalilrary. wiley comfournal'i 5214095
4. httpsiwew. lirsldmagnels comfmagnelic-maleials-i158
8. https:iwene slectnicalsu comidistectnic-matarials!
COs/POs/PS0s Mapping
Program Specific
— el s i Outcomes (PSOs)
PO | POZ | PO3 | POL | POS | POE6 | POT | POB | POS | POIO | FOT1 | PO | PSCH | PSOR | P5SOI
1 3 3 | 1 2 3 1 1 1 2 3 1 1 2 -
2 3 3 3 1 2 a | 1 1 1 2 1 3 2 i 1
3 3 3 3 1 | 3 2 1 1 Z 1 EL 3 1 i
4 3 3 3 1 3 3 2 1 1 2 2 3 2 -
5 3 i 3 1 3 3 2 i 1 2 3 i 2 2 3
Caorelation Lavel: 1- Low, 2 - Madium, 3 - High
‘ﬁl. B.Tech. Mechanical Enginaaring
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T109 ENVIRONMENTAL SCIENCE

TP C Hr
{Common 1o all ranches) oo 4

45

-

Course Objectives

= Toknow aboul (he endsanment

+ Toundersiand about environmental pollution

+ To apply the knowizdge in undarstanding various anvironmantal issues and probloms

+ communicate clearly and competendly malters of emdrenmental concern and understanding to a variety of
awdiencas in appropriaie forms

e oyaluale and inferpret varous larms of evdence including fext, data, and other media abowt the ermdronment

Course Outcomes

Alter completion of the course, the sfudents will be able fo

GO = Understand the varlous enviranmenta! segmends, #s significance to life, alse about various natural
resources, effects of ower wilizalion and #s protection which can lead 1o sustamable developmenl. [K2)

CO2 - Understand the study of ecology of various systems of nature and also about the diverse species prasant
arvd Its protection, (K3}

CO3 - Understand variows sources of air poilullon, the scienlific basis behind it and its effect on nature. (K2}

G4 - Understand Bhe vanious ways of waler pollulion, 13 sources and effects, different waler pollution
monitoring technigue, treatment of washe water and akso (he ellecls of solid wasie and its management,
(K3)

GO5 - Undarstand the concept of specirossopy and its application o monttor pollution, (K3}

UNIT I ENVIRONMENT AND ENERGY RESOURCES {9 Hrs)
Envircamental ssgments = atmosphere, hydrosphare, lithosphere and biosphere. Aimosphanc layers. Pollubon
definition and dassfication. Pollutants classification. Forest resources - use Bnd over soploilation, deforastation,
lorest management Water resources - use and condlicis over water, dams-benefils and problems. Mineral
fesources - mineral wealth of Endla, environmendal effects of extracting and using mineral resources. Food
resowrces - workd food problems, envircmmental impact of modern Agricultura - fadilizer and pesficides. Ensogy
resourcas-growing resds, renswiatle and non-rengwable anergy resources and use of alt=rnsle energy soUrces.
Frorn unsustanable o sustamable devalopment

UMIT I ECOSYSTEM AND BIODIVERSITY (3 Hrs)
Concept of an ecosystem - structure and Tunction of an ecosystem, Producess, consumers and decomposers
Energy flow in the ecosystem. Food chains, food webs and ecological pyeamids. Intrsduction, Iees, characlenstic
featuras, struciure and function of forest, grassland, deserd and agquafic (resh waler, estuaring amd maring)
ecogystam. Biodiversity - definifion-genstic specias and ecosystem diversity. WVakue of blodiversdy = consumplive
use, productive use, sockal, ethical, assthetic and option walues. Hot spols of biodivarsily, Theeals to bodivernsity,
habiat loss, poacheng of wildife, human wildiife conflicis. Endangered and endemic species. Consenalion of
bindiversity = In-situ and ex-siu consendation of biodiversiy.

UNIT Il AIR POLLUTION {3 Hrs)
Dafmition and classificatian, Chemical and pholochemical reaction in differant layers of atmosphere. Causas,
sources, affects, and control measwees al air pollutants = oodes of Mitrogen, oxioes of Carbon, oxides of Sulfur,
hydrocarbons, chiore = fluoro carbons and particulates. Mechanism and effects of air pollwtion phenomenon —
Giobal warming, Ozone Deplation, Acid rain, Sulfurous Smog and Photachemical Smog,

UNIT IV WATER AND LAND POLLUTION {9 Hrs)
Watar pollution — causes and effects of organic water pollulanls = peslicides, inseclicides, detergents and
gurfactants, causes and effects of inorganic water pollutants = heavy metal poliulion due (& Hg, Ph, Cr, & Cu
Waler pollution control and monitoring — D0, COD, BOD & TOGC, Land pollution = soid wasle management —
causes, effect and control measuras of urban and indusirial wastes. Thermal and radioactive pollubion,

il o T B.Tech, Machanital Enginesring
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UNITY POLLUTION CONTROL AND MOMITORING {9 Hrz)
Bagic concepts and instrumeniation of IR, UN-WVIS, atomic absarplion spectromelry, Gas Chromalography and
Conductormelry. Analyslz of air poliutants — MOX, COX, 50X, H25, Hydrocarbons and parbieulates,

Text Books
1. K. Raghavan Mambiar, "Text Book of Environmental sfudies” 2nd Ed, Scitech Publications (India} Pwi Lid,
Endia, 2010
2, A M Da, "Environmantal Charmistey” 7t Ed; Maw age International {p) Ltd, Mew Delhi, 2010,
3. G.S. Sodhi, Fundamantal concepls of emviranmental chemastry, | Ed, Alpha Scienca international Ltd, India,
2000,
4. Essentials of Ecology and Ernvironmental Sclence, 3, V. 5. Rana , PHI laarning, 2000
5. Basics of Emvironmental Science and Engineerlng, Sivashanmugam, P, naw publishing book house, 2007,

Reference Books

1. B.K. Sharma, "Environmental chamistry” 11th Ed, KRISHMA Prakashan Media (P} Lid, Megnat, 2007,

2. 5.5 Dera, and D.0. Mishra A text book of environmantal chemistry and poallutian confral, Sth Ed, 5.Chand
and Company Ltd, Mew Delhi, 2012.

3, Richard T, Wright, Emdranmental Scienca: Toward a sustainable future, 10th edition, Prentice Hall, 2008,

4. Emdronmental Ssience, P N Palanssamy , Pearson pubdcationsg, 2012

5. Fundamenials of Environmenial Shedies, Mahua Basu, Xavier Savarimuthu, EJ, Cambridge University Prees-
2017

Wab References

wwrw ifpri orgltopictevronment-and-nalural-resources

hiips e, mecn argloontentbiodersity
htip:itvsrr world orgfwaapollubion

. weenw wiater-pollulion. org, wk

htips:figuides fibrary.illinois.edulc php?g=247044 & p=2343045

L

COs/POs/P30s Mapping
: Program Specific
- Program Outeomes (POs) Outcomes (PS0s)
PO1 | POL | PO3 | POd | FOS | POG | POT | POB | POS | POAG | POAT | PO2 | PRO1 | PEO2 | PS03
1 2 1 1 1 - 1 3 s . ' . 2 2 1 ]
Z 2 1 1 1 v i 3 & = = 5 2 2 1 F
3 . i 1 1 - 1 3 - . = 2 2 T | 2
4 3 1 1 1 . 1 3 - - - 2 2 1 2
] | i 1 1 - 1 3 - - 4 2 i )
Correlation Level: 1- Low, 2 - Medium, 3 - High
[ o B.Tech. Meshanical Enginaering
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T110 BASIC CIVIL AND MECHANICAL ENGINEERING

- r
L=
e T
B0
=
w

Course Dbjectives

=« Tobe abls fo differentiate the type of bulldings accosding to national building coda.

= Tounderstand building componenis and Eheir fundlions,

 Discuss the different lypes of roads, beidges and dams,

=  To describe different types of combushon systems such a3 Intemal and Exlamal Combustion sysiems
=  Todiscuss vanous Energy Resources available for power ganamtion.

= To explain the working of various diffarant manufsciuring process,

Courge Outcomes

Affer completion of the course, the students will ba able fo

CO1 - Undersiand the basic concepis of diferant Lypes of buldings and bullding materials. (K1)

CO2 - Learn varous iypes of bullding components and thelr functons. {K3)

C0J - Descrbe the imporiance of the baalc infrastruciure. {K3)

CD4 - Understand the classification of engines, low presswe Sleam generabors, its mounting and accessorias.
(K2}

COS - Agply e knowledge of thermal systems and equipmeant’s in power plants and analyze the way of
harmessing the renesvable anergies and s ubilizadion. (K3)

C 06 - Undarstand the basic principlas of machining, manufacturing and medal joining processaes such as Lathe
machine, Crilling, Grinding, Welding, green sand moulding foundry process, (K2Z)

PART = A CIVIL ENGINEERING
UNIT | BUILDINGS, BUILDING MATERIALS (8 Hrs)

Buitdings-Definition-Classification according o NBC-plinth ares, Floor area, carpet area, foor space indax-
consiruction materials-sione, brick | cemanl, cemant-mortar, concrete, steal-their properties and uses,

UNIT Il BUILDINGS AND THEIR COMPONENTS (B Hrs)
Budldings: Varows Components and their funclions. Soils and their cdlassification. Foundaton © funcion and typas
Mazonry-function and fypes. Floors: definiion and types of floors. Roofs: definilion and lypes.

UNIT Il BASIC INFRASTRUCTURE {7 Hrs)
Surveying: classiication, general prnciples, types, Uses, instruments used, Roads- typas: components, types
and their advantage and dissdvantages, Bridges: compaonents and types of bridges. Dams: purpose, types of
dams. Waler supply- sources and quality requirements, nesd and principles of rainwater hareesting.

PART- B MECHANICAL ENGINEERING
UNIT = IV INTERNAL AND EXTERNAL COMBUSTION SYSTEMS {7 Hrs)

IZ engines — Classification = Waorking painclples ~ Diegel and pefral engines: two siroke and four stroke engines
— Muarits and demerits.

Steam generaiors [Boilers) = Clagsification = Constrechional festures {of only low pressure boilers) — Boiler
mountings and apcessones = Merils and dements - Apphealions,

UMIT =V POWER GEMERATIONM SYSTEMS (T Hrs)
Conventional and Mon-Comventional: Hydrawfic — Tharmal - Muclear Powar plants - Schames and layouls
{Descriplion only)

Solar — Wind — Geothermal - Wawve — Tedal and Ccaan Thesmal Enargy Convarsion syshems — Basie power plin
soihvemes and layouts (Deacription onby).

UNIT = V1 MANUFACTURING PROCESS {8 Hra)
Machines = Lathe = Drilling = Bending = Grinding = Sheading (Descripton only} Machine Process — Turning —
Planning = Facing = Blanking = Drilling = Punching = Sheanng - Bending - Drawing - Filling - Sawing — Grinding.

B.Tech. Mechanical Engineering
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Meailding and Ketal Joining — Patlern making — Green and dry sand moulding — Arc and Gas welding = Brazing
= Solgering [process descriplion only).

Text Books

L F
2,
3.
a4

B,

Mataragan, K ¥, Basic Civil Engineering, 11th edilion, Dhanalakshmi publications Chennal, 2071,

“enugopal . K and Prabhu Raja, Basic Mechanical Engineenng, Anuradha Publishes, 3012

¥_Pravin Kumar, Basic Mechanical Enginasning, Pearsan Publications, 2003,

Shanmugam G, Palanchamy M5, Basic Civil and Mechanical Enginesring, 150 Edition, MoGraw Hil
Education, 2018,

RB.vaishnavl, M Frabhakaran, V. Vijayan, Basic Civll and Machanlcal Engineenng, 5. Chand Publisher, 2013,

Reference Books

Hoih o R

P

Purushathama Ral P, Basic chil enginesering, 3qd Edn., Dhanam Publications, Chennai, 2001

Rajput, B K, Enginearing Matertzis, & Chand & Co, Lid ., Mew delhi, 2012

Punmia, B.C., et al, suveying, Viol-1, Laxmi publishers, Mew Delni, 20102

Punmia, B.C,, el al, Bullding Censtruslion, Lasmi peblishers, Mew Dalhi, 2012

El. Wakil, MM, Power Plant Technolagy, e Graw Hill Book Co., 1985,

Hajra Choudhry, el al., Warkshop Technology Vol | and II, Media promoters publishers Pyt Lid,, Bombay,
2004,

Lindberg, RA. Process and Materials of Manufzcture, PHI, 1999

H.M.Gupta, B.C. Gupta and Arun Mittal, Manufacheing Process, New Age Publicafions, 2001,

Magpal, Power Plant Engineering, Khanna Publishers, Delhi, 19948,

Web Eeferences

1.

hitps:ftnplel sc infcoursesd 121072014

2, hbps:nplelecinizourses/t 12110301 121032620
3, hitpsiocsw mitedulcourses/mechanical-engineaning/2-61-intarnal-combestion-anginas-spring-20177 lacture-
nakess
4,  hHps:aplelac infcoursesM05102088)
5. hipsiinplelac infcourses 05104101/
COs/POs/PS0s Mapping
diia Program Outcomas (POs) &?msr;;gﬂ;
PO Pﬂ!‘}Fﬂ.‘l P4 | POS | POE | POT | PDB | POD | PO10 | PO11 | PO92 | PEOY | PSOZ | PSO3
| 1 3 1 3 | 9 1 | 2] 1 - 1 2 1 3 ) <
FEREAEAEIEREREAE AEENE
3 3 1 a 1 1 2 1 - i 2 i 3 - -
4 3 2 1 i 2 - K| 3 2 i
5 3 2 2 2 2 2 - - - 3 3 2 1
B 3 2 2 2 2 d 3 3 2 1 ]

Corelation Level 1- Low, 2 - Medium, 3 - High
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ENGINEERING MECHANICS L TP C Hrs
(Cormman to all branches) 3 1 0 4 B

T

Course Objectives

« To understand the vector and scalar representation of forces and momaents, stalic eguilihum of particles and
rigld bodies in two dimansions.

« To comprehend the effect of fricton on eguilibriom

»  To analysis of russes and friction

v To understand the laws of motion, the kinematics of mofion and the interrefafionship and {0 learn (o write the
dymamic equilibrium eguation

= To emphasis the concapts through solved examples

Course Qutcomes

After complelion of Ihe courss, the studants will be able lo

CO1 - understand the concapls of Equilitrium of a body, Moment of a force and 1o convert mulipls forces indo 2
single masultan forca (K2)

COZ2 - Apply the principles of intemal forces, support reactions on TrussesBbeams and friclion betwean two
suriscas. (K3X)

CO3 - Interprat the knowledge of Cantroid and center of gravity for different sections o calculate the moment of
inertia for sections. (K3)

COd - Analyze and compare the principée of conservative forcas, conservalion of anergy and DX alembe's
principle (Kd)
CO5 - Analyze and compare the kinematics and kinetics of rigid bodies. (K4}

UNIT | FUNDAMENTAL OF MECHANICS (12 Hrs)

Basic Concepts Force System and Egoilibrium, Defnifion of force, Momen! and Couple, Prnciple of
Transmissibdty, Varignon's theorem, Resuliant of forca system = Concurmend and non concument coplanar forces,
Condition of static equilibium for coplanar forca system, stabily of aquilibrium, applications In sohing the
prablbems on static equilibriem of bodias.

UNIT I PRACTICAL APPLICATION OF FORCE SYSTEM (12 Hrs)

Stiuclural member Delinition, degree of freedom, concept of free body diagrams, types of suppods and resctions,
types of lnads, Analysizs of trusses-method of joinis, mathod of sectons.
Erictian: Introduciion, Stake dry frchion, simple contact friclion poblams, laddars, wedpges.

UMIT Il PROPERTIES OF SURFACES {12 Hrs)
Properiss of sections — araa, centroids of lings, areas and volumes, moment of inartia first moment of inartia,

second momend of inerfia and product of moment of ineria, polar moment of inerlia, radius of gyration, mass
mament of inertia.

UMIT IV KINEMATICS AMD KINETICE OF PARTICLES {12 Hrs})
Equations of molion = Reclinear modion, curvelinear molion, relative moton, OFAlember!'s principle, work-Enadgy
equabion = conservalive forees and principle of consersation of energy, Impulse — momantum, mpact — Dirac]
cerdral impact and oblique cenlral impac

UNIT V KINEMATICS AND KINETICS OF RIGID BODIES (12 Hrs)

Plane mofion, absolule motion, Relative motion, translaling axes and rofaling axes, work and energy, impuise and
momanium

Text Books

1. Rajesekaran, 3 and Sankara Subramanian., ., Engineering Mechanics, Vikas Publishing Howse Private Lid,,
2002,

2. Dr.l.5.Gujral, "Engineening Mechamcas™ second edition, Lakshmi Publication (P}, Lbd., 2011.

3. Dr. Sadhu Singh, & Texibock Of Engineering Mechanics, SChand & company Pyvi Lid,, 2013,

B.Tech. Mechanical Enginesring
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Refarence Books

1. Palanichamy, M.5. MNagan, 5., Enginesding Mechanics - Statics & Dynamics, Tata MeGrae-HIllL 2011,

2. Beer, F_P and Johnson Jr. ER, Yector Mechanics for Enginears, Vol 1 Slatics and Vol.2 Dynamics. MoGraw
- Hill Intemational Edilion, 1987,

3 Hhavikatl, 5.5 and K.3. Rajashakarappa, Engineering Machanics, Mew Age International (p) Ld, Maw Dalhd,
2010,

4. Arthur P, Bodesl and Riehard J, Schmidl, “Enginearing Mechanics: Statics and Oynamics®, Thomeon Asia
Prwvale Limited, Singapore, 2010,

§ D.P.Sharma “Engineering Mechanics®, Dorling Kindersiey India Pt Lid, New Delhi, 2010

Web References

1. hitp:inptediitm et infvideo phpPsubjectid=112103108

2. hitp:teews npted jibm_ac infcoursesfiieboourse-contentsIIT-KANPUR / Enginesring mechancs | Tabla of
Confents. hbml

3 hitps:npiel e ideourses't 1201 0601121062467

4. hitps:Mensiow coursera, onglleamiengineerning-maechanics.slatics

5 hitps:iinpiel.ac nieourses't 22N 042210401 41

COs/POs/P50s Mapping
Program Specific
o Program Qutcomes (POs) Dutcomes (PSOs)
PO1 | PO2 | PO3 Fm}ms ros | Po7 | PoB | Poa | Pota | PO11 | POtZ | PO | PSOZ | PSO3
1 1 &l & [& 1= |==:2] =] = | = : ] 1 3 | 2
2 3 2 2 3 : £ 1 2 2 2
3 3 2 s 3 - - - - - - - i 2 2 F
4 3 2 2 3 : . " " . ; ; 1 2 2 2
5 3 2 z 3 - - . - = : . 1 ] i i
Correlation Leval: 1- Low, 2 - Madium, 3 - High
o I 8.Tech. Mechamical Engineering
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T112 COMMUNICATIVE ENGLISH L T
{Commaon fo all Branches) 4 0

Course Objectives

s Toimprove the LSEW skills of | B Tech sludenis

s Tolnstl confidence and enabls the students to communicate with easa

= To equip lhe students with the necessary skils and develop thair language prowaess
o Tosegquanst the thought of wiiling with cohesion and coherencs

s Toextend knowisdige on vaned aspects of buginess comespondence

Course Jutcomes

After completion of fhe course, the sfudents will be abla fo

COA- Procure holistic development of LSRW skills {K2)

C02 - Gain efficacies bo compete confidently in tha inberviaws (K3)

L0 - Efeclivly enhances e oral communicalion skils (K3)

COd - Selacd, compia and synthesiza informalion for writlen mode of communication (K2}
CO5 - Familiarize and axcel in different business camespandanca in work place (K1)

UNITI BASIC COMMUNICATION THEORY {3 Hra}
Impodance of Communication — stages of communicaton, modes of communication —bamisrs to communication
— sirafegies for effective communication = Lisiening: Importance, lypes, barmiers — Developing effectve listening
skills,

UNITII COMPREHENMSION AND AMALYSIS {9 Hrs)
Comprehension of technical and non-tachnical material — skimming, scanning, infirring-MNate making  and
extansion of vocabulary, predictng and responding fo conted- Infensve Reading and Raviowing

UHIT Il WRITING (9 Hrs})
Effective senlences, cohasive wriling, dasly and condseness in wriling = Inroduction to Technbzal Writing — Batlar
parageaphs, definitions, praclice in summary Writing = Four maodes of wriling = Usa of dictionarias, indices, Ebrary
raferences — making biblographical entries with regard to sources from books, journats, internat elc.

UNIT IV BUSINESS WRITING / CORRESPOMNDEMCE {8 Hrs)
Report writing — Memorands — Notice — Instruction — Lettars — Rlesumes — Job applications

UMITV ORAL COMMUMNICATION 9 Hrs)
Basics of phonatics — presentation skills — Group discussions — Dialogue wriling — Short Extempers = Debales-
Raola Plays — conversalion Praclice

Text Books
1, Ashral M Rizvi, Efeclive Technical Communication, Tata-McGraw, 2005.

Referance Books

Robert J.Cikson. , Complate Covrse in English, Prantice-Hall of India Pyt. Lid., MewDielhi, 2006,

Hoowve, courttand R 2t al., Business Communication Today. Delhi. Pearson Education, 2002

Meenakshi Raman and Sangeeta Shama., Technical Communication Principles And Practice, QUF, 2007,
Bobert J, Mxson., Everday Dialogues in English, Prentice-Hall of India Pyt Lid., Maw Dalhi, 2007,

Sathl, J and Kamalesh Sadanand,, A Practical course in English Pronunciation, Premdice-Hall of India Py Lid.,
Bew Delnl, 2007.

o gl 2

Web Referencos

1. hitps:fbooks google coinfbooks/aboulENective_Tech_Communication. himl
2 hittp:fenew_ prenhall comifboy

ﬁ& ] N B.Tach. Mechanical Enginearing
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3. hlips:tiglobal oup.comfacadamiciproductiiechnical-communicalicn
4. hifpe-iiwsnw . amazenin'Evanyday-Dialogues-Englizh-Dixson-F-dp
5. htps:ifwevnw . zapnaonline.combookefpractizal-courss-english-pronunciafion-w-sathi-j-81 203 2504x-
H7BE1 203255944

COs/POs/PS0s Mapping
on Program Outcomes [POs) m:m':fﬁ;g:
PO | POR | POY | PO4 | POS | POS | POT | POE i' P09 | PG | POYT | P2 | PEDY | PEO2 | PSOQ

L I R N N o e Y 1 - - 1
& |1 =i = [ | o] =] 3| - | 1 d i 3
% |4 =l = | = | =T TaT=1T. 1
% | A = | =]=]=-]-+ T IERE : : 3

Ak A - EEEE R ; 3 1 i g 3

Comelation Lavel 1- Low, 2 - Medium, 3 - High
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PHYSICS LABORATORY LTPC Hrs
{Common o all bramch) o0 3 2 M

P104

Course Dbjectives

» To provide a practical undersianding of some of the concepls learmt in the theory course n Fhysics,
v Evaluale e process and oulcomes of an experiment quantitatively and gualitatively.

«  Extend the scope of an investgation whather or not resulis come out 85 expscted.

»  Conduct an experiment collaboratvely and ethicaly.

« Cofiect dala and revise an experimantal procadung derately and raflectely,

Course Qutcomes

ARer complelion of the course, the students witl be abla fo

CO - Abilily 1o operate optical equipments like Spectrometer, Polarimater. (K1)

G2 - To find the optical propedies e dispersive power, Resolving power and speciic rotatory power. [K2)

C O3 - Capable of handling screw gauge, venire caliper and fravelling microscope to calculsis the required
parameters. (Kd)

CO4 - Acguired basic knowledge about Thermal conduchion and magnetic feld due to a current canrying coll (K3}

G O35 - Ability to prepare formal laboratory reports describing the resufls of experimeants and to interpret the data
from the experiments.  [K5]

LIST OF EXPERIMENTS (ANY 10 EXPERIMENTS)
Thermal conduclivily - Lee's DISC
Thermal conductivity — radiz fow
Spactromater = Prism or Holow prism
Spactrometer — Transmissan grafing
Spectrometar — Ordinary & Extraordinary rays
Mewion's nings
Bir — wadge
Half shade polarimeler — determination of specific relatory povar
Jolly's expariment — datermination of o
10. Magnedizm: i-h curve
11. Field along the axis of coll carrying current
12. Vibration magnetomater — calculalion of magnetiz moment & pole sirengih
13. Laser experiment: wavelength determination using fransmission grating, reflection grating (vernier calipers) &
paicle size delzmination
14. Determination of optical absorption coefficient of meteraks wsing lasar
15, Determinatizn of numerical sperure of an optical fiber
18, Blecirical conduclivity of samiconducior — two probe { fowr probe method
17. Hall effect in semiconductor

bl S

Referance Books

Practical Physics C.C CQusaph, V.J. Rag and V. Vijayendran

Practical Physics M_M.Srinivasan, Sultan son Pub.

[ P khandetwal, Laboratory Manual of Physics for UG classas (Vani Pub. House, New Delhi)

B Saraf et al. Physics through Expariments, Yol. 1, Mechanical Syslams, (Vikas Pubdication House, Mew Delhi
Verma, Ahhewalia, Sharma, Computational Physics, an Infrodwcton (Mew Age Int, (P Lid}

W Rajopadhye and Y L Purchit, Text book of exparimental Physics.

L

Web References

1. hilpotfemnw, iserpunes, ac. inf~nasbapatiphy2 21 _llesfGratings 2land%20Pismit20Gpectrometear. pdf

2. hilps:ifweny lec-science comihenmodynamacaheatiskpenmental-setup-for-detemmining-the-therma-
canduclivily!

3. hilps:ifspark iop ergintererence-gir-wedgedgrel

hibps-fwena. phywe comfan'phrysics!

5. hitps-ifapniphysics. comftaplaurents-hall-shade-polanimelen!

Lafea | B.Tach. Mechanical Engineering
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COs/POsIPS0s Mapping

51

o Program Outcomes (POs) m‘:"msrﬁg‘;;
POY | PO2 | POY | POE | POS | POR | POT | PO | PO4 | PO1G | POST | PO12 | PSEOY PEO2 PS03
1 3 3 1 1 3 3 2 2 3 3 2 3 2 2 1
2 S|4 | 2|2 =] ]2 %] 3 2 3 1 1
3 S gl ¢ 1 | smla) &) 2 3 1 1
a s 3| 2|1 'SESEIEREDE- 2 3 1 - 1
5 -1l Bl | o o] - - - 1 - 1

Correlation Level: 1- Low, 2 - Medium, 3 - High

ﬁﬁ&a—
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B105 CHEMISTRY LABORATORY L TP C Hrs

{Comman to all branch) 0 0 3 2 30

Course Objectives

To gain a practical knowledge of Engineering Chemistry in refevance to indusirial applications

To enabée the leamears 1o get hands-on exgerience on the principhes discussed in theory sessions and to
udrsdand the apphcations of these concepts In engineering

To understand and explain scientifically the various chemistry related problems in B industry

T develop axparmmantal skils for building technical compelance

Ta learn the labaralory skifs peeded 1o deskgn, safely conduct and interpret chemical research.

Course Dutcomeas

After cornplation of the course, the students will be abla fo
CO1 - Understand about irimealric analysia which can be wsed ta estimata the amount of metal in & mineral,

(K2}

CO2 - Understand about irimelnc analysis which can be used to estimata the amaount of chamical present in

a sample (K1)

CO3 - Understand about irimelss analysis which can be used b estimate the quality of any sample (K2}
CO4 - Parform conduciometric fitralion and #s uses Lo analyze any sample (K3}
G035 - Perform experiments by using colorimater From which concentralion of a sample can be detarmined

N N

from absorbance value (K3)

LIST OF EXPERIMENTS [ANY 10 EXPERIMENTS)
Determination of dissohed oxygen in water,
Determination of 1olal hardness of waler by EOTA method.
Determination of carbonale and bicarbonate in waler.
Esfimalion of chioride cantent in waler,
Estimation of magnesium by EDTA,
Estimation of acetic acid in vindgar,
Esfimation of farrous by permanganomeiry.
Esfimation of ferrous and ferric iron in a soludion mixtere by dichrametry,
Esfimation of available chloring n bleaching powder,

Tﬂ. Esfimation of coppear in copper sulphale solulion
11. Estimation of calcium by parmanganomebry.
12. Estimation of iron by colonmatry.

Damanstration Experiments (Any Two Of The Following)

1.
2.
.

Determination of GO0 of water sample.
Determination of lead Dy conduciomelry,
Parcentage composition of sugar solution by viscometry.

Reference Books

I
z.

3

4.
a.

Vogel's Text book of Macro and Semimicro Qualitative Analysis G, Svehla, Longman Inc., Mewyork. 1007
Basic Principles of Practical Chemisky, Yenkateswaran, V, Veeraswmay. R, Kulandaivelu. AR, Pearson
Education. 18649,

Vogel's Text book of Guant®ative Analysis, Mendham. J, Denney, R.C, Bames, JD, and Thamas, M.
Pearson Education. 1985,

Practical Chemisiry, . N Bajpai, 5. Giri and O P Pandey, Chand Publishing 2013

Allied Practical Chemsilry, & R Kulandaivelu , ¥ Venkateswaran & B Vesraswamy, Chand Publications, 2001

Weh References

SRR

htlps: e du e orgirasourcssitration: sereen-axperimant 2077 aricle
hillpas: Medu e arglresources/aspiin-seresn-expariment/ 1644 _aricle
hitps: e, sterm org. uk fresourcesicollect on/3R5 0 practical-chamistry
httpes: s, sciancainschool.ong2 0 Bissue 1 4ipractical

hittp:Mhanwwr chamiabs. bris ac.ukloulr esourcesToachers_Websiles hml
B.Tach. Mechanical Engimaaring
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COs/POs/PS0s Mapping
Program Spﬂ:ifil::
- Program Outcomes (POs) Duteomes (PSOs)

PO1 | POZ | PO3 | PO4 | POS | POS | POT | PO | POR | PO10 | PO11 | POMZ | PSO1 | PSOZ | PS03

1 - - - 2 i - 1 3 1 - = . 1
2 e =7 =]l x| @ =1 4] 3 1 . . - 1
3 - e . 2 2 . - 1 3 1 - - - 1
4 a (== | ®] % -1 1] 3 1 . . . . 1
5 a |l=| =l2|l2]|]|=|%]38]4 - - - - 1

Coarrelation Level:

1-Liow, 2 - Medium, 3 - High

Blrpo
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LT P C Hrs
o0 3 2 30

P106 WORKSHOP PRACTICE

Course Objectives

= Toconwey the basics of machanical fools used in anginesing

#  Toastablish hamds on experience on the working iools

« To develop basie joints and fitings weing the hand tooeks

= To establish the importanca of joints and fitting in enginearing applications

» To explain the role of basic workshop in enginesring and underlying physical mechanism used in mechanical
machines.

Course Qutcomes

After complalion of the courss, the students witl be able o

GO - Understand the lunchioning and usage of basic hand 1ools of fitling, welding and carpentry. (K2)

CO2 - Apply the knowledge of MEing tools and machineses 1o perfomm the exercise on fifting joints like symmetric
asymmelic and angutar flling. (K3)

03 - Apply the knowledge of gas and Are wekding princpies 10 perform 10 join the metal with joints like Lap and
W- Butt joints. (K3)

L4 - Apply the knowledge of metal joining process using sheet metats and (o pefarm 1o make tray and

frustum. (K3)
CO5 - Apply the knowladge of carpentry toals and equipmeant’s to parform tha joints like modise and balf lap
jolnk. (K3}
5l. No. | Trade List of Exercises
) Filting Shudhy af toods 2nd Machineries. Exercises on symmeiric joinis
and jaints with acute angle.
Study of arc and gas welding aquipment and fools = Edge
2 Walding preparafion — Ewxercise on lp joinl and WV Bull joinls =

Diemonstration of gas welding

Stody of tools and Machinerias — Exercise on simple products li&e
Office tray and waste collection tray.

Study of tools and Machinerias — Exercizes on Lap joinds and
Mortise points

3 Sheet metal work

4 Carpenley

LIST OF EXERCISES
|- FITTING
1. Study of teols and Machinenes
2. Symmebic ity
3. Acwle angle fitlig

Il =« WELDING

1. Study of arc and gas welding equipmeant and tocls
2. Slrmplz lap welding (Arck

38 Single V butt welding {Arc)

It - SHEET METAL WORK

1. Btudy of ools and machinenies
2_Frusium
A Wasle colaction fray

IV - CARPENTRY

1. Study of toaks and machineries
2. Half tag [oin

3, Comer mortise jolnt

i o B 8. Tech. Mechanical Enginesring
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Reference Books

1
z

3
4,
5. RS Khurmi and JiK Gupla, Basica of Workshop Practice, 5 Chand Publishar, 2011

¥Webh References

in e L3 b -

COs/POs/P50s Mapping

HS Bawa, Workshop Practices, Tata Mc Graw Hill Pubfishing Co Lid, 2015

5.k Hajra Choudhury, & K. Hajra Choudhury, “Elements of Workshop Technohogy®, Vol EManufacuning
Proceases, 15h Edilion Reprinted, Media Promoters & Publishers Pt Lid, 2013

. [ Salhish, Enginesring Workshop Praclices Leboratory Manwal, Motion press publisher, 2015

R.E. Rajpul, Workshop Practice, Published by Lazmi Publications Pt Lid. 2611

hitpoifweane. nptelvideos.inf201 21 2imanufaciuring-procasses-i hitrm|

hitp ecoursesonline iassn.res.infmod!pagaiiew. php7id=3602

hitps: fvoa tpetraining. comicollectionsfmachina-shop-practicas-biining
hibps: ifvweane viah. co, mfbroad-area-mechanical-engineering
mibps: A nptel ac.infooursesM 1 20071 12107218

- | Program Outcomes (POs) g.:"hg:‘““r:f Fg,:,“;
POY | PO2 ) POS | PO4 | POS | POB | POT | PO& | POO | POAD | PO1T | POMZ | PS5O P30T PEO3

N ENEIEERENERE N 3 3 ]

a [alal ool lal-1- . 3 2 1

s [slal s Ja]a]1]- : 3 3 1

a a2l ]a]ln]- v =] = 3 2 1

R EIAE I AN A 2 3 | % | 4

Corelation Level: 1- Law, 2 - Medium, 3 - High
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P107 NCC /| NS5

HCC | MSS Iraining is compulsory for all the Undergraduate students

1. Tha above actvities will inchude Practicaliield acliviasExtension leciuns

. Thea abowe activities shall be carmed oul outside class howrs.

- In the above actvitizs, the student paricipation shall ba for a minimum period of 20 hours.

. The above activities will be mondlorad by the raspective facully in-charge,

. Pass /Fail will be delermined on the basis of padicipation, atlendance, performance and behavier, If a
candidzte Fads, ha/she has bo repeat the courss in the subsequant yesrs.

A. Pagss inthiz cowrse s mandatary for the sweard of degres

O de L Pad

! B. Tech, Mechanical Enginesnng
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U1 SMET 34 COMPLEX ANALYSIS AND APPLICATIONS OF L TP C Hms
PARTIAL DIFFERENTIAL EQUATIONS

(Commen to EEE, IGE, MECH, MECHATRONICS) - A

Course Objectives

= Toundersiand the analytic funclicns of complex vanables.

« To apply the analytic function technigues fo transform iregular geometry info regular geometry.
«  Expose tothe concepl of complex intagration.

» Tounderstand the nature of wave egualiions.

#  To know the solutions of one dimensional and wo-gimensional heat ow equations.

Course OQutcomes

After completion of the codrsa, the sludents wil be abie fo

COH - Understand the concepts of functon of 8 complax vanable. (K2)

CO2 - Transfarm complex uncbions foom ome plane to antther plane, (K3)

CO3 - Apply the concepls of comples inlegrabion owver confour. [K3)

COMd - Understand B concepd ol inilial and Boundary value problems [K2)

COE - Solys the ane- and be-dmansional Real equalion wsing Founsr sened. (K3)

UNIT I FUNCTION OF A COMPLEX VARIABLE {12 Hrs)
Continuily, darfvatve and analytic functons — Macessary condifions — Cauchy-Rigmann equalions and suficienl
conditions — Harmonic and orthegonal propertes of analylic funclion — Construction of analylis funclion

UNIT Il CONFORMAL MAPPINGS {12 Hre)
Gonformal mapplng — Simple and standard transformetons ke w = z+c, oz, %, &% sin z, cosh z and =+1/ -
Bilinear transformation and cross ralio property - Taylor's and Laurant’s (haoram = Series adpansikan of complex
valued functions — classification of sagularities.

UNIT Il COMPLEX INTEGRATION (12 Hrs)
Cauchy's Integral theosrem and Ks appdcation — Cauchy's integral formuls and problems — Residuas and evaluation
of resddues — Cauchy's residua theorem — Contour infegration: Cauchy's and Jordan's Lemma = Application of
residue theoram fo svaluata real infegrals — unit circdde and samiciscular confour.

UNIT IV APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS (12 Hrs}
Solution of parial diferential equation by the method of separation of variables — Boundary value problems =
Fourer series soluticns of one dimensional wave equaticn — Transwersa wibeation of an elastic slring

UMIT Y ONE- AND TWO-DIMENSIONAL HEAT EQUATIONS {12 Hrs)
Fouriar series solubons af one dimensional heat flow equation = Founer seres solutlons of o dimensienal heat
flow aquation undar steady stale condilions,

Text Books

1. B. 5. Grewal.. "Higher Enginsaring Mathamafics®, Khanna Publishers, New Delhi, 44" Edition, 2020

2. M.P. Bali and Or. Manizh Goval, "Enginaering Mathemalics™, Lakshmi Publications Pyt Lid,, New Delhi, 97
Edition, 2015.

3. P. Sivaramaknshna Das and C. Vgayakumari, "Enginesring Mathematics®, Pearsons Publicalions, Mew Dl
4'n Edition, 2017.

Referance Boaks

1. C. Gupta, B. Shree Ram Singh, M. Kuemas, "Engingering Mathemalics for semester | & IF, Tata MoGraw Hill,
Maw Dok, 19 Edilicn, 2015,

2. HK Dass & Dr. Rama Yerma, “Infraduclion to Engineening Mathematics - Vadume 11", 5. Chand & Co, New
Diellhi, 9™ Edition, 2019,

3. Erwin Kreyszig, "Advanced Engineering Mathematics”, Jobn Wiley & Sons, New Delhi, 10 Edition, 2018,

3 = 2 #.Tech, Mechanical Engineerning
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4. Fawvish B. Singh and Mukul Bhatt, "Engineering Mathemalics”, Tata McGraw Hill, Mew Dalhi, 1% Edition, 2016.
5 B.Y, Ramana, "Higher Engineering Mathematics®, Tata McGraw Hill, Mew Delhi, 3™ Edition, 2018,

Weh Refarances
htips:finplel ac infcourses 22107038/
htps:fnplelac infcoursesM1 1107119
https:fyoufu b= IHEE Xadne
https:fyoutu. bMwpzizjFiz|
hittpa:fyoutu. BECorAhfOlGo

Wb L fd =

COs/POs/PS0s Mapping

- Program Outcomes (FOs) l;}TbgnTesﬁr:ﬂm_ﬂE
PO1 | PO2 | PO3 | PO4 | POS | POG | POT | POB | POA | POHD | POYY | POM2 | PSOM | PSO2 | PSO3

1 2 1 - - . . - . 1 1 .

2 3 2 1 1 - . - . 1 1 = r

3 3 2 1 1 - - - - 1 1 -

4 2 1 - = 1 - - . 1 2 -

B 3 2 1 1 - 1 - - - 1 2 -

Correlation Lavel: 1- Low, 2 - Medium, 3 - High
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LT P C Hrs

U19MET32 ELECTRICAL AND ELECTRONICS ENGINEERING SRR e

Course Objectives

o To get fasniliar wih the performance charactenatics of single and three phasa transformar,

= To equip the students to undarstand and analyze the characteristics of single and three phase induction

mador.
= Toget he clear knowledge of alternalor and analyse Bs characieristics,

o To familiarize the charactedstics of OF AMP 741 and iz basic application circuwis.
= To impart knowledge on the fundamenial blocks and apphcations of G555,

Course Outcomes

Alter completion of the course, the stedents will be able to

CO1 - Famiiar wilh Ihe pedormance of single phase transformers wsing phasor diagrams and eguivalani

circuits, (K3)

CO2 - Analyze the pedformance of AC machings and special machines. (K3}

COA - Analyze the Performances and characieristics of allemator and to compute the voltage regulatizn with
different methaods. (K4)

GO - Design and analyze the OF AMP based circuils and its charactersiics. (K4}

OS5 - Dasign the mulb-vibrators and counters wsing |G 555 fimes. [K4)

UNIT | TRAMNSFORMERS {9 Hrs)
EMF Eguation — Equivalent clrcuit — Voltage regulation - Opan Circuit and Short Cirguil Test = Efficienoy -
condition for measmurn efficiency — Al day sfficlency — Autoransformer — inlroduction o thres phase
Transhormer.

UMIT Il AC MACHINES {2 Hrs}
Theory and operalion of 3 phase Induction motor - constructional details — stariing methods — spaad conbrol
medhods — principbe of operation of alngle — phase Induction motor — stepper motor — AC serigs mobor —
Applications,

UNIT Il ALTERNATORS {2 Hrs)
Alterratons - constructien - Opasating principle - alternators on Mo load — Altermaters on Load - Phasor diagram
- waltage ragutalion — Losses — Efficiency — Parallef operation of allernators.

UNIT IV ELECTROMICS (9 Hrg)
Op. amp, — Characteristics = Inverling amphiier - Non-iwerting amplifisr - differantiation integration 1 convertar
- Wi convertar - Instrumentation amplifier = adder = subsiracler = Firs! order low pass filter and High pass filter
using op. Amp.

UMIT WV IC 555 {9 Hrs)
Advantages of ICs - pin configurations of 555 IC - Design of astable and mano-stable mulllvbralor using 555 1C
- design of counters using FR-URDOWM counters BCD counters shilt Ragisters - simple applications.

Text Books

1. LJMagrath and D_P Kothan, “Electric Machines®, Tata MceGraw Hill, Mew Dealhi, Sth Edition, 2017,

2. FLK.Rajput, “Elacircal Machines” Laxmi publications Pl Lid, Mew delhi, Gth Edg&ion, 2004,

3, Ramakant & Gayakward, Operatienal Amplifiers and Linear Infegrated circuits, Pearson Education
(Singapane) Pyl Lid., Deird, 2015.

Reference Books

1. AMahing and P.Lesch, "Digital principles and Applications®, 1Y edition, Tata MoGraw Hill, 1228,

2. B.LTheraga & AK. Theraia, “Elecirical Technobogy®, Vol. - I, Mirfja Construction & Development Co. {F) Lid.,
MNew Dalhl, 15995

3 Sergio Franco, “Design with operational amplikers and analog snfegrated circuits”, MoGraw Hill, 1st
Edilion, 2018,

B.Tech. Mechanical Enginesnng
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A

Dravid A, Bell, "Op-amp and Linear 125", Cxford Higher Education, 3rd Edition, 2093,

hittps-tfwevna tutoriatspoint. comisemiconductior_devicesisamiconduclor_devices_oparational_amplifars im

4

5, 5K Sahdey, Electrical Technology, Pearson Publication, 2009
Web Referencas

1. hitp:ielectical-engineening- porial. com/

2. hitpsiinptel.ac.infcowses/ 108/ 05MM0B 105131/

3. blipiieewsy electricaldu com

4.

5. hiipssheww alabouicincuits comivideo-lechuresiop-amp-applications!
.

htlps: e alactronicsfons comfelectronics-projecl a5 55-imerworking-speciicalionsg

COs/POs/PE0s Mapping

e Pregram Duteemes [POs) gﬁg:’nﬂfﬁg;‘j
PO | PO2 | POI | POY | POS | PGS | POT | POB | POS | POMD | PO | PO12 ) PSOY | PEO2 | PS03
1 | 3 3 5 - [ - - - - - - 2z 3 3 I
F i 3 3 3 3 P - - - - - - P 3 3
3 3 3 3 3 - - - - - - - P 3 3
4 3 3 3 2 2 - - - - - 2 3 3
5 3 3 3 2 2 - - - - - 2 3 3

Correlation Level: 1- Low, 2 - Medium, 3 - High
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U1SMET33 MECHANICS OF SOLIDS

Course Objectives

= To understand the fundamentad conceplz of stress straln, principal siresses and principal planss

= Tosfudy the concept of shaaring force and bending momeant due to exdarnal loads in daterminale baams and
thair affect on siresses,

= Tocompule shopes and deflections in determinale beams by variows mothods

= Tounderstand the effed of lorsion on shafls and springs
Tio kzarn about the buckiing failure in columns and calculale the stresses, deformalions inducsd in thin and
thick shells,

L TP C Hes
2 20 3 60

Course Cutcomes

After complelion of the course, the students will be abfe lo

GO - Compute the concepls of strass and stras in simple and comaiend bars and understand the
imporance of principsd stresses and principal planas. [K2)

C02 - Comprehand the load Fansferming mechanism in beams and strass distribution dus 1 shesing force
gnd bending maoment, (K2)

CO03 - Calkculate the slope and deflection in beams using different method=. (K1)

CO4 - Estimate the effect of tarsion In shafts znd hellcal spring.(K3)

CO5 - Calculate the siresses and sirains associated with thin and thick cylinder. (K3)

UMITI STRESSES AMD STRAINS {12 Hrs)
Stress and Strain; Basic of siness & strain, Elastic constant, Stress-sirain diagram - Hook's kaw- Facior of safeqy-
siressas and slrain 7 uniformby vanying sechions- stresses in composite bar- Relation between three modulus
and Poisson's ralio = Thermal strasses.

Bizxial state of stress — Stress al a point — siresses on indined planes = Principal siresses and Prnclpat strains
and Mohr's circla of siress.

LINIT II BEAMS AND SIMPLE BENDING {12 Hrs}
Beams; Canlilever, Simpty supported; Shear Force and Banding Momeant Diagrams. Thetny of simple bending -
Bending stress and shear stress in beams.

UNIT Il DEFLECTION OF BEAMS {12 Hrs)
Defiection of beams: Cantilevar and simply supportad beam by Double integration method = Macauday's method
= Area moment theorems for computation of shopes and deflactions in beams.

LUMNIT IV TORSIOM & SPRING (12 Hrs)
Torsion: Inkoduction « Dedvation of tarsken equation - siresses and deformations in cécular and hollow shafs -
Shalls in Series and paraliel - Combined bending and lorsion- Straln energy due 1o axial forca — Resilience.
Spring: Dpen and closed coil helical springs, Leaf Springs, Application of Torshon springs.

UNITY COLUMNS AND CYLINDERS {12 Hrs)

Theory of columns — Long column and shos solumn - Euler’s formula = Rankines formula,
Thin cylinders and shafls — Deformation of thin cylinders and shells; Thick Cylinders, Compound Cylinder.

Text Books

1, F.K. Bansal, *Strength of Matenals”, Laxmi Publcations, &th adition 2019,

2. D5, Bed, "Slrength of Malerialz”, Khanna Publishing, Gth edition 2015,

3. FLK. Rajput, “Strength of Materials®, 5. Chand Publications, Tth edition 20148,

Reference Books

1. Punmia, Jairn &nd Jain, “Mechanics of Materials® | Lecomi Publications 2019

2 R.GC Hibbeler, "Mechanics of Malerkals®, Pearson Education, Sh Edition, 2018
3. Egor. P.Popoy “Mechanics of Materals® Pearson Education, 2nd Edition, 2016,

— B.Tech. Mechanssl Engineerning
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4. B.5. Raftan ® Strength of Malerals” MoGraw Hil Education (Indsa) Pl Lid., 3rd Edition, 2075
5 UGC.Jindal, "Strength of Materials”, Aslan Books P, Lid., Znd adiion Mew Delhi, 2018

Webh References

| L3R

. hitpa-fnplel o infcourses/1 12107 1464

Rilps fnplelac infcoursesd 12020 1 2102284
Rites s eawe I ae ndmeresearchispectaliz abion-areasisokd-mechanics-and-designimachanics-of-solids
R wena lacweh ilkgp ac inf~jesvanjyoliteachingimechsslids 20180
llpes It couesera, orgleourses Tquany=mechanics % 200 20materials

COs/POs/PS0Ds Mapping
Program Specific
i Program Outcomes (POs) Oulc 5 (P50s)
PCA | POZ | PO3 | POL | POS | POS FD?%PG& PO4 | POIG | PO | POM2 | PSSO | PSO2 | PS03
HEIERERE = |- | - @g | 111
2 3 2 1 1 - - - - - - 3 2 1
3 2 1 1 1 - - - 2 i 1
4 3 2 1 1 : - 3 2 1
5 3 2 1 1 - - - - 3 2 1

Correlation Level; 1- Low, 2 - Medium, 3 - High
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U1SMET34 APPLIED THERMODYNAMICS ; 'EI'
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Course Objectives

=  Understand the concepls of ideal and real gases, gas mixlures and properiies of pure subsiances.
= [dentify the first law, second lsw and entrogy concepls in the enargy syshems,

»  Recognize the concepts of exergy and it applications in energy Systems,

= Aralyze the basies of thermodynamic property relations.

= Reuizw the basic concepds of the combusdion.

Coursse Qulcomes

After completion of the course, the sfudents wil be able fo

GO0 - Describe the concepts of eal and real gases, gas mixures and pure subsiances. [K2)
CO2 - Mustrate the first law, second law and entropy concepls n the thermedynamic devices. [K3)
O3 - Apply the basic concepis of exergy for solving problems in epen and closed system, (K3}
COd - Catagorize thermodynamic propedy relations for differend thermodynamic applicalions, (Kd4)
CO3 - Solva problermns of combustion in thermodynamic systems. [(K5)

UNIT | IDEAL AND REAL GASES, GAS MIXTURES AND PURE SUBSTAMNCES {12 Hrs)
ideal and Real gases. Laws of perfect gases = Bovle's law = Charle's law — Gay Lussac law —Joule's law -
Ayvogadra’s law = slate equation of gases = specific heat of gases, Vander Walls equation, Rediich Kwong eguation,
Dietendc equation, comprassibility chars.

Gias miztures: Mole fraction, mass fraction = calouation of mixure properies.

Fure substances: Phase change, 20 and 20 thermodynamic charls of pure substances = proparies of slesn -
property takbles — Mollier diagram.

UMIT Il ENERGY AND ENTROPY (12 Hrs)
| brei ol thermodynamics = energy balance of closed and open systems. Steady and unsteady flow systems. I Law
al Ihesmodynamics = Enropy genaration principle, its application, entropy balance of closed and open sysiems.

UNIT il EXERGY {12 Hrs)

Introduction o exergy = raversitle work = useful work = decrease of exengy in processes ~ dead siate — avalablity
—irmavarsibility — exergy balanca of closad and open systems = second law efficlencies of emmal equipments.

LIMIT IV THEEMODYNAMIC PROPERTY RELATIONS {12 Hrs)

General thermodynamic property relafions: Mawwsll equations — Tds equaBons —properly relalions of gases =
Chawslus - Clapeyron equetion — Jowle-Thomeon cosfficient — Gibbs phase rula — aquiibsiem condidion,

UNITV COMBUSTION (12 Hrsj
Combushion: Slolchlometry — reactant and product quanbties — Enthalpy of farmation— Sleady flow analysis of
reacling mixtures = Adiabatic Flame lemperature - Enthalpy of reaction and heating valuas — availakility in chemical
reaclions — combuslion analyss,

Text Books

1. Cangal and M.Balss, "Thermodynamics - An Enginegring Approach”, 9ih Edithen, MoGraw Hill, 2018,
2. P.K Mag, "Enginearing Themmodynamics”, Glh Edikon, MoGraw-Hill, New Delhl, 2017

A F.K Rajpul, "Themmal Enginearing, Laxmi Publicafions (P) Lid. 2ih Ediion, 2013,

Reference Books

1. 5. K. Gupla Enginearing Thermodynamics & chand & Company Limited 2013

2, CP Arara, "Thermodynamics®, 256h Reprint, McGraw-Hill, Mew Dealhd, 2013,

3. C.Borgnakke, R.E. Sonntag, "Fendamentals of Thermodynamics, 101 Edilon, John \Wilay & Sons, Inc,, 2019,

4, M.JMoran, H.M Shapire, 0.0 Boetiner and M B, Bailey,, "Fundamentais of Engineenng Thermodynamica, Sth
Edition, John Wiley & Sons, Ing,, 2018,

H.Tech Mechaniczal Emginesting
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& E.Rathakrishnan, "Fundamenials of Enginesring Tharmodyamics”, Znd Edikan, 10Ih Reprind, Prantce- Hall

of Indiz Pwi. Lid, 2013

Web References

hllps:dnptel ac infcoursea’ 12105268/

hlips Anptel ae infeoursesi 12108148/
hips:nptel.acinfsourses’ 121 03112103275
hiips:Mwains Gourkers, ongloourges

htips:fenins wdemy. comioourse/applicd-thermodynamics!

Pt 3P

COs/POs/PS0s Mapping

; 5 Program Specific |

COs oy Churge ik } Qutcomes [PS0z)
Pod | POZ | PO3 | POG | POS | POE | POT | POB | POS | PO10 | POA1 | POY2 | PSOY | PSOZ | PS03

1 3 3 1 3 - - 1 i - 1 1 1 . 1

z 3 3 1 3 - - 1 1 1 1 1 - 1

3 3 3 1 3 - . . 1 1 - 1 2 - 1

4 3 3 1 3 - - - 1 1 1 1 1

5 3 - 2 3 - - 1 1 - 1 - i 2 = 1

Comelation Level: 1- Low, 2 - Medium, 3 - High
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U1SMET35 FLUID MECHANICS AND MACHINERY :

Course Objectives

e Toumderstand the properses of e Nuid @nd Now characerstics

«  Toemphasize the concapt of dimensional anatysis

= Toundarstand the concept of flow through circular pipes and boundary layes flows,

+ To provide knowladge on (he working principle and performance curves of hydraulic turbines.
= Toedusate the working princples and performance analysis of flusd pumps.

Course Qulcomes

After completion of the course, the stedents will be abile to

CO1 - Understand the basic fusd property and ils application. (K2)

02 - To apply the concepts of dimensional analysis on the uid structure. (K3)
G033 - To calcwate the rate of flow and energy losses in flow theough papes. (KS)
C0O4 - To evaluate the cperating characieristics of hydraulic turbines. (K5)

CO5 - Understand the working princlples of hydraulic pumps and pefformances(K)

UNIT I FLLID PROPERTIES AMD FLUID STATICS (12 Hrs)

Units and dimensions - Properties of Muids - mass density, specific weight, specdiic woleme, specific gravity,
viszosily, comprassibdity, vapour pressure, surface bansion and capillarity, Muid stalics, manomelers, Hydrosialic
Foroes, buoyancy, forces on submerged bodiss, stabilty of floaling bodias

UNIT Il FLUID KINEMATICS AND FLUID DYMNAMICS {12 Hrs)
Flow characlersties - eoncept of conlral walume - application of continuity eguation, energy equation and
momentem equalion Bermowll s equadion, applications - Vendur mates, Orifice mater, Pitot fube - dimensional
analysis -Buckingham's w theorem applicalions - simliarity laag and models.

UNIT Il INCOMPRESSIBLE FLUIDS & FLOW THROUGH PIPES (12 Hrz)
Viscous flow - laminar flow bedween paralel plates, - Laminar and Turbulend flow, Reynold's exparimeant flow
through Circular pipes - Darcy - Weisbach equation - fricticn factor minor Iosses = low through pipes in senas
and in parallel - power transmission - boundary layer flows, boundary layer thickness, boundary Byer separation

UNIT IV HYDRAULIC MACHINE & TURBINES {12 Hrs)
Principles of Turbo Machinery: Fiuid Machines — Classification — Introduction to Impact of jel Sladionary plates,
Meving Plates and Vanss - Construction of Velocity Vector Diagram— Unit and Specific Quantities. Turbine -
Classificabon = lmpulge Turbine — Pefion Wheel — Reaction Turbénes — Francis and Kaplan Turbines — Crait
Tube Theory = Velocity Triangle — Eslimation of force, Power and efficiency — General Characterisfics of Turbine
- Similasily Study = Governing of Twibine - Cavitation in Turbine,

UNIT ¥ HYDRAULIC PUMPS {12 Hrs)
Classificafion - Cantrifugal Pump — Velocity Triangle = Estimation of Power Required and elficiency — General
characteristics - Similarity study — Cavitation in Pump = Reciprocatng Pumg = &ir WVessels = [deal and Acul
Indicator Diagram — Estimation of Powsr Raquired, percantage Sip and Efficioncy = Cavilation - special purpose
Pmps.

Text Books

1. R.K.Bansal, "Fluid Mechanics and Hydraulzs Machines®, Laxmi publications (P) Ud., New Delhi, 10"
Exdfilion, 2018

2. V.L. Sireeter and Wylie, E.8., “Fluid Mechamics®, McGraw-Hill, 8 Edithon, 2010

3. K.LEumar, "Enginaering Fleid Mechanics”, Eurasia Publishing Houss (F) Lid., New Delhl, 8*Edition, 2006,

Reference Books
1,  EE Rattan - Fluid Mechanics and Hydrauke Machines- Khanna Publishars, 2019
2, BM. Yabwa, Turblne, Fang and Compressars, Tata MeGraw-Hill- 45 Edition 2017.
;ﬁ B.Tech Mechanical Enginesring

( Lol | e B i)



Academic Curnculum and Syllabi B-20158

67

3 Yunus Cengel, John M Cenbala - Fluid Mechanics Fundamentals and Applications-Me Graw Hill, 4" Ediflion,

2017

4 F.MWhite, “Fluid Mechanics®, Tata MoGraw-Hill, New Daihi, 80 Edition, 2016,
5. P.W_.Modi and 5.8.5eth "Hydraulics and Fluid Mechanics®, Standard Book House, New Delhi, 20™ Edition,

20145,

Weh Relerences

th B4 BRI =

hitps:fnptelac infcoursesit 120 G 1210811 7F
hilips: nptelss infeoursesit 12104118/
b pef T -mrit vtk e in
hlips: Mtansear coursera, ongieourses Touery=fwd%%20mechanics
hitps: fapem itrm s infiuid_meshanics, vml

CO=/POs/PE0s Mapping

COs

Program Outcomes (POs)
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LHOMETIG ENGINEERING METALLURGY
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Courge Objectives

= To leam sofidification structure, sofid solulion and allobropy of metals

= To learn the phase diagrams, various reaclions and properties of sleel
= To lean aboul the heal reatment and its mportance real applications.
= T leam about Recowery, Recrystallization and Grain Growth

« To leam the deformaton and faiures of melals.

Course Qutcomes

After completion of the cowrze, the sfudents witl be able (o

CO1 - Understand the lundamentals af solidification, metal struciure, sold sodution metals. (K2}

C02 - Recognize the phase diagram and equilisrium disgram with reactions. (K1)

CO3 - Undarstand the basie fundamentals al heat frealment and imporance in matals. (K2}

CO4 - Recognize crystal struchere, nucleation, recovery and grain growth. [K1,K3)

CO5 - Undarstand and analysis the behavior of engineering maierials and prevention the failures. {K2,K34)

UMIT I SOLIDIFICATION AND THEORY OF ALLOYS (8 Hrs)
Machanism of crystalization, solidification of melals: pure mefals and alloys, concepl of super cooling,
Mucleation: homeganous nucheation and haterogeneous nucleation, Solid solullons © Substition solid solullan-
Interstitial sofid solution, Hume-Raothary Rule, Lever Rule-ARslropy

LUNIT Il PHASE DIAGRAM AND IRON- CARBON EQUILIERIUM DIAGRAM (9 Hra)
Ceonsiruction and interpratation of binary phase dagrams — Types — Eutectic, BEutactod, Pantectic and Paritactoid
gyslems - lron Carbon equilibrium diagrams - clasgification of stesls end alloy sfesls — types, manufacturing
mathods, properies and appications of cas) rons,

UNIT Il HEAT TREATMENT OF STEELS (9 Hrs)
Introduction to heal ireatmeni- Classificabons, Heal freabment of ferrilic sleels: constand temperature
transformation-Continuous coofing curves-Important of head raatment of sleels- Surface Hardening process:
classifications- Martempering and Ausiempering - Heal reatmani of stainless steal augtenite slalnless steal and
Cwuplax stsinless steal- shot peaning-laser paaning

UNIT IV RECOVERY , RECRYSTALLIZATION AND GRAIN GROWTH {2 Hrs)
Inlreduction o recovery and recrystallization , recrgatallization of ime and temperalure, Degree of cold works and
b work, recrystalilzation of orbgimal grein growih, laws of recrystallizadion, Factors affecting rate of
recryslallizalion - Graln growith - normal grain growth and sbnomal grain growth- grain orientalion- Faciors
affecting rate of grain growth

UMIT ¥ DEFORMATION AND FAILURES OF METALS (9 Hirs)
Introduction deformation- types-strengthening meachanism of akoys, = duslile and brittle behavior of metals-
Ductile to brittie transition- fraciure modes — mechanism creep behavior- creep e predictions- faligus behavior-
&N Curve-design against creep and fatigus

Text Books

1. AlLavakumar, Cencapl of in physical metallergy, Margan & clay pulblicabon, 2017

2. Brinivasan, Engg Materials And Metlalurgy, Tala MoGraw-Hill Education,2nd editon, 2015

3. B K. Mandal, Steal Metallurgy: Properies, Specifications and Applications, McGraw-HEl Education, 2074

Refercnce Books

1. Romesh C. Sharma, Principles of heat freatmen of steals, New Age Intamafional, 2010

2 Hidney H, fener, infroduction to Physical Metalbergy, Tate Mogrewe-Hill Publishing company Ltd, 2nd Edition
2008

3 Kannadi Palankeszhe Balan, Mefallurgical Failure Analysls, Elsevier 2018

B.Tech. Mechanical Enginesring
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4, L, Krishna reddy, Principles of Engresning Metallusgy, Mew Age Pubishing Company Lid, 101h Editson 2011
5 Wiliarn E Hoslord, Physical Metallurgy, Taylor and Francis | 15t Edition 2013

Web References
1. hiipa:inptedac infoowrsss 131 080887
2. hltpadinpbed acivoowrgest 131040741
3. hiipseactory. comdheal-frealment-methods/
4, Klip:henee phasedrans mam.cam.ac ok 2008 growth html
5. htipsahwsns visulac. inflecture_notesfecture 1450443095 pdf
COa/POs/P50s Mapping
Program Spacific
o Program Outcomes | POs) Out (PSOs)
PO | PO2 | POY | DG | POE | POS | POT | POB | POA | PO10 | PO | PO2 | PSOT | PEO2 | PSDI
1 3 2 i 1 - 1 - 1 1 1 1 1
| i i - - i 1 - 1 - 1 1
3 3 - - - - 1 - - 1 - 2 - - -
4 3 1 i i - 1 1 i - 1 i 4 1 . 1
5 3 ) 1 1 £ 1 - 1 2 z 1 2 1 1 1

Correlation Level: 1- Low, 2 - Medlum, 3 - High
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ELECTRICAL AND ELECTRONICS L T P G Hrs
o o0 130

U19MEF 31 ENGINEERING LAB 2

Course Objectives

= Toleam and predeiarmine the equivaleni circuits of single phase ransformer,

= To aquip the siudents (o best and svaluate the performance and characieristics of single and three phass
transformer.

s Tolzam the pefemance characteistics of single phase and thres phase induclion molar.

= To anahyze and calculate the thres phase power measuremeant and pradeterming Fx wollage regulation of
alternator,

= Toundarstand and analyze tha characternistics of elecironic cirouls using 1CT41 and I 555

Course Oulcomes

Affar complation of the course, the sludents will be able o

CO1 - Predelerming the equivalent clreuits of single phase transformer. (K4)

CO2 - Analvze the different performance charactenistics of single phage and three phase transformers. (K4}
03 - Experiment and analyze the pedormance of single phase and thee phase rotating fransformer.[K4)
S04 - Predetarming the vollage regulation of alermalor by using different methods. (K4)

C05 - Design and tes! various waveform generalion circuits using 1T 741 and 10 555, (K4)

List of Experiments
Cpan Gircuit and Short Gircuil Test an Single Phase Transformer
Load Test on Single Phass Transformer
Load Test on 3 Phase Transformer
Load Test on Single Phase Induction Motor
Two Waltmeater Mathod of Power Measuremeant
Load test on three phase squimel cage induction mokor,
Predeterming the voltage regulation of aBernator by using EMF method,
Imverling and Mon-inwsrting Amplifier Using 1C 741
. Astable Multvitbralor Using 1C 555
10, Adder { Subatracior Using 1S 741

R

Reference Books

1. D.P.Kothar, B 5. Umre, “Laboratory Manual for Blecircasl Machines®, LE. International Publishing House,
Mew Dalhi, 2™ Edilion, 2017

2. D.RKohli & 5K Jain, “A aboratory courss i elecirical machies®, New Chand & Brog, Roorkes, 2™ Edition,
2000,

3. Dr. D¥. Chaturvedi, "Electrical Machines Lab Manual with MATLAB Programs”, Laxmi Publications Pt
Limited, 1* Editicn 201 5.

4. E. Filzgerald, Charles Kingsley, Stephen. . Umans, “Electric Machinary”, Tata MoGraw Hill, Mew Deli, 70
Edition, 2013

5 Irding. L. Kosaw, *Electrical Machines and Transformers®, PHI, 2" Edition, 2007,

Ramakant & Gayakward, "Cp-amps and Linear Integrated Circuits”, Pearson Educalion, 5" Editian, 2015

James M. Fiare, "OFAMP's and Linear Integrated Circuits Concepts and Applications”, Cengage keaming,

1% Ediion. 2011,

o

Web References

http:falactrical-enginearing-portal.com/

http:flem-coap. vlabs. ac.inf

hiltp: s aliactricaldu_coam

hitps e tutorialspoint.comisemiconducior_devicessemiconductor_devicas_operabional_amplfiers, im
hitps s _allaboutcircuits comfidao-lectures/op-amp-applications!

hittps e elactronbceforu com/'electronics-projects/555-timer-working-spacifications

N
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COs/POs/PS0s Mapping
Program Specifi
5 PFrogram Outcomes (POs) !_'!Iu*t:‘:mu F;E:}
- ¥
PO | PO2 | PO | PD4 | PODE | POE | POT E POl | POA i PD10 | PO11 | PDE2 | PED1 | PSO2 PS03
1 - S I 78 - = | F | = | = 2 2 3 3
2 s |al#| v a = ¥ | = = : 2 3 3
3 2 uge g [y | .|« |21 - - - 2 3 3
4 - Sl - B T - 2z | - - - 2 3 3
5 o - Wl (T T : ¥ 1 - - - 2 3 3

Corralation Level: 1- Low, 2 - Medium, I - High
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H
LMOMEP32 MATERIAL TESTING AND METALLURGY LAB iy
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Course Objectives

« Tomake stedent familiar with modem and comvantional foals for matzal lasting,

e To preseni real world enginaering examplas of solid mechanics

#  To understand mechanical behavior of various engineering malerials by conducting stendard tesis.

= To perlorm the characledzation of materlats like ricrostructures.

= Tao leam the concepts of improving the mechanical proparties of matersls by diferent melhods Be heal
treatment process.

Course Qutcomes

After compdetion of the course, fhe sfudents will be albile (o

CO1 - Evaluate tha sirength and behavior of maladials. (K3)

CO2 - Examine the hardnass of matanials. (K3)

C03 - Develop the theoretical understanding of the machanical properties of materials, (K3)
CiO - Analysis the procedurs of microsiructure studies of various malarials. (K1)

CO5 - Exscute the varous hast reatment processes for different stages. (K3)

List of Experiments

Materials Testing Laboratory

1. Tension s

2. Torsion tesi

3. Compression test

4. Impacl 185t on a melallic specimen - lzod {est

&, Impaci tast on a metallic spacimen - Charpy tast

&, Hardness test on metallic spacimen - (Brinell, Rockhwell)
7. Ductility test: Sheat metats (Al Gl and M3S)

Metallurgy Laboratory

B, identifization of the Malals using optical microscope
8, Jaminy end guenching lasl

References Books

1. C.Ravichawla Kukreja, K Kmishone, Material Tesling Laboratory, by stangard publishers, 2016

2. R K Rajput. Engineering Matarials and Metallurgy, 5. Chand Pulbishing 2006

3. ASM Handbook Volume 8: Mechanical Testing and Evalualtion, Published by ASM Intesnational, 2000.

4. A K Bhargava, G P Sharma, Mechanical Behaviour and Tesding of Matanals by PHI Learning Pyt Lid, Mew
DCedhi, 2014,

5. R Balasubramaniam, Calister Material Science and Enginearing, 2™ Edilion, Willey Publishers, 2014,

Web Referances

hiips:ivirlkakbs lachistrength-ol-materials)
htip:ism-nitk wviabs ac infindan hbml

htip=:fhenew lablesting. comizeanicasimatanals-tasting!
htips:finptel_ ac.infcourses/ 1121 081 12105253/
htips:finpteleac.infcourses/ 11307 13107078/
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COs/POs/P30s Mapping
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_ Program Outcomes [POs) ;;"tf?m":fﬁg:'
PCH | PO2 | PO3 | PDM | POS | POS | POT | POB | PO | PO1C | PO11 | POMZ | PSOM | PSDZ | PS03
1 alal®m] =] 1] = 2|2 4 < 1 3 3 1
(2 |3 |a|2|e|1]-]-]2]|z2]1 : 1 ) 3 1
| 3 3 2 a i - 2 2 1 - i a3 3 1
4 g (o] wl =1 £] - 2 |z 1 1 3 3 1
5 =@ | B ] ] = z |z |1 = 1 3 3 1
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LHOMEP3I3 FLUID MECHANICS AND MACHINERY LAB

s r
=
o
-0
=
i

a0

Course Dbjectives

= Tounderztand the proparies of the fluid.

= To impar training fo use varous flow meaaswnng davices.

# Tounderstand the consenation of laws to flow through plpes

= Tounderstand the principles and working of hydraulics machines and its applicatons.
T provida practice in estimating friction losses.

Course Ouicomes

After complalion of the course, the sludents wil be able fo

GO - Anslyse and Inberpeel fluid fow parameters by conducting experiments on wanbens: and orifice
experimental selups, (K4}

CO2 - Inlerprel the Now struchures throwugh varous models, [K2)

CO3 - Analyse the performance sharactenists of vanous lypes of pumps. (K4}

CO4 - Correfate the characteristics cunves of gear and Lurbing pump, (K4)

CO5 - Evaluale the performance charactenstic of vanous lypes of turbing. (K5)

List of Experiments
Determination of the coafficiant of discharge of given Orifice mater,
Defarmination of the coaffiziant of discharge of givan Ventun maber,
Vigualizing the flow struclures through vanious models
Conducting exparimante and drawing the characteristics curvas of cantrlugal putnp,
Conducting exgetmeandis and drawing the characteristics curvas of submersible pump,
Cenducling expadmeanis and drawing the characterstics curves of jat pump,
Conducting expadmenis and drawing the characterstics cunsas of pump in series and parallal.
Canducling experdmeanis and drawing the characteriatics curves of reciprocaling pump.
Conducting experments and drawing the characternistics curves of Gear pump
10, Condudling experimants and drawing the characteristics curves of Turbine pump
1. Condusling expenments and drawing the characlenstics curves of Pelbon whael
12, Conducling experimants and drawing the charactesistics curves of Francis turbine.

o B L

Reference Books

1. CWR, Hydraulics Laboratory Manual, 2004

2. M. Kumarasamy, Fluid Mechanics and Machinery laboralory manual. Charolar Publishing Houses P, Ltd.
2008.

3. 50 Gupta, Fluid Mechanics and Hydraulic Machines, Pearson Education India, 2008

4,  Modi PN, & Seth 5 M, "Hydraulcs and Fluid Mechanics™, Sandard Book House, New Delhi, 204h Editicn,
201 5.

5. White, F.NL, "Fluid Mechanlcs®, Tata McGraw-Hll, Mew Dalhi, 8th Edition, 2016,

Web References

htp:imc-ndk.viabs ac.in
hitps:inptel. ac incourses 120103491 21032300
hitps:Mapm stm.ac.in'fuki_mechanics Biml
nittps-ihvirtlabs techifluid macheamics!

hitps:fhaene Bk ac.indmiefluid-rechanics-Laboratony
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LT PC Hrs
0 0 4 - 50

U19MECIX CERTIFICATION COURSE -1

Students shall choose an Intemalional cerification course offered by the repuled ocrganizations &e Google,
Microsaft, 1386, Texas Instruments, Bentley, Autodesk, Eplan and GISCO, ete. The duration of the course is 40-50
hours specified in the curricuham, which will be offered through Centre of Excellence.

Pass Fall will be delermined on the basis of parlicipation, attendance, parformance and complation of the course.
Il & candidate Faids, helshe has 1o repeat the course 0 the subsequent years, Fass incthis course iz mandatory for
the award of degree.

B.Tach, Machanical Engeneering
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SKILL DEVELOPMENT COURSE 1: L TP C Hrs
U1SMESH GEMERAL PROFICIENCY — |
(Common (o all branches) @0 2 - 30

Course Objectives

= To annch strong vocabuwlary and decoding skills through comprehension analysis,
s T advance communication and kadership skills pragmatically,

s To pronaunce English sounds In solation and In connected speech.

= To axpand effective written communication skills to meet organizational goals,

= To axtend Knowkedge on verbal aphilude and peepars for mendiess,

Course Qutcomes

After completion of the course, the sludents wil be able to

COA - Inferprel meaning and spply reading atrategies in technical and non-technical comexd [K2)
C0O2 - Develop interpersonal communication skills professionally. (K3}

C03 - Infer the distinct spesch sounds and owercorne native Enguage influence. (K2}

CiO4 - Demonstrate vanous forms of formal writing. (K2)

CO5 - Apply the techrigues of verbal aplitude in compaliive exams. (H3)

LUNIT | COMPREHENSION AMALYSIS {6 Hrs)
Listening: Listaning Comprehansion (|ELTS based) — Speaking: Brask the iceberg - Reading: Reading tachnical
passage (IELTS based) - Wrting: Wiiting Task 1 {IELTS: Graph! Process fChart Descripbon) Vocabulany:
Syrerymis (IELTS)

UNIT Il PERSOMALITY DEVELOPMENT {B Hrs)
Listening: Intervaw Vidaos- Speaking: Extemporel Presentation {Solf Skills) - Reading: Brifish & American
Wocabulary, Read and review (Books, Magazines) - Wriling: SWOT Analyss Vecabulary, ldsams JELTE)

UNIT Il INFERENTIAL LEARMING (B Hrs)
Lietaning: Lisianing Spaach sounds o cvarcome Mother Tongus Influance, Anecdoles— Speakmg! Interpersonal
Inferaction & Siluational attribution—Reading: Distinguish between facts & opinions - Wiiting: Wiiting Conwersation
to differsnt context Vocabulan: Phrasal Verks [IELTS)

UNITIV INTERPRETATION AND FUNCTIONAL WRITING (6 Hrs}
Ligtening: Groug Diseuszion wideos - Speaking: Group Discuszsion Practoe - Reading: Interpretation of data -
Gragh, table, chart, dizgram ([ELTS basad) -Writing: Writing Task: 2 {IELTS} Vecabulary: Coflacations (IELTS)

LUNITV APTITUDE {6 Hrs)
Lanjuage Enhancement: Aricles, Preposition, Tenses

Werbal Aklity Enhancement Blood Retation, Compéating Statements - Cloze tast, Spotting Emars —Sentence
Improvement, One Word Substiution, Ward Analagy, Word Groups{ GATE)

Reference Books

Jeff Butterfield, S0l Skills for Everyone”, Cengage Leaming, New Delhi, 2012,

Min, Taylor, and Grand Taylor. "English Conversation Practice”. Tala MeGraw-Hill Education, 1875,

Bailey, Stephen. "Academit writing: A prachcal guide for sfudents”. Psychology Prass, 20003,

Aggarval R 5. A Modsm Approach o Werbal & Non Verbal Reasoning™. 5. Chand, 2010,

‘Wren, Percival Christopher, and Wren Madin. "High School English Grammar and Composilion”™. 5 Chand,
2005,

M B L R -

Web References

Rlfpa:haneee bela-cam neligrammarn

hifps; elafocus comi2i 1 T0ANMeallozations-laltal

hiipshevwes, freshersive, cormdoniine-destiblood-relations-guestiong-and-angwers
hitps:henww toppr.comiguides/english-languagereading-comprehension/doze-fest/
hifps:tanweer examsbook combiward-analagy-lest-guestions-wilh-anaweans
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COsPOs/PE0s Mapping
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SKILL DEVELOPMENT COURSE 2 L TP C Hms

LU1SMES32
(Chooees anyone of tha below three cowrseas) o o 2 - 30

1. TWO WHEELER TROUBLESHOOTING

Course Contant:

The main cbjective of this programme 5 1o build students farmilizc wilh he Workshop siluation and a5 well as
io afford the opportusities bo know aboul the basics of the bvo wheeler servicing workshop and i3 environmaend
io make qualified and skiked man poswiar for the two wheeler service sacloe. And 2850 10 Grgate &0 opporunity
for the students {0 hawe practical knowledge and to increase their employabitity. The course has the detailed
axplanation on the classification of two wheelers, working principles, its components uncions. To make e
stisdents familiarize with the procedure of troubdeshooting of two wheelars with both theorebcal and practical

approach,

2. TROUBLESHOOTING OF CNC MILLING MACHINE

Course Content:

LHE miling machines are mast durable, long lasting pisces of squipmant that can be relied upan for thair
redundancy. But in spite of their reliability, programming complexsty and other componsats contained in the
CHE machine aten lead 1o small, bul frustraling problems, This course provides 8 wide knowladge an fhe
CHC Millimg froublezhooting with tips on vibration issues, chip jamming, re-cutfing of chips, un-satisfactony
surface fimish, burr fonmakon, machine power &and tool wear . The common CNC machine problems,  such a3
improper fool seiting, imegular mainkessnce and poor programmng were focused and B2 remedial measunas
ware provided 1o the students.

3. TROUBLESHOOTING OF CNC LATHE MACHINE

Course Content:

This course covers Fundamental concepls of CHC machining centers, NG part programming, Prograsmming
terowsgh CADNCAM, Maintenance and Troubiashooting the CHC machine lools. This course offers more hands
of experence eeugh which the sfudents will be developing CMC programming skils and machining
complicated shapes by using the CNC machine tools. As a part of this programme, the students will b2 able to
handle different fype of machine maintenance, Best malntenance practices followed by CHC machines. Tools
and acoessones used in CNC machine teods maintenance work. Problems related 1o mechanical aystem in
CHC machines. Maaning of e lerm “Backlash®, how o idenlify and measure Backlash. Causes of falure of
alactronis system in CHNC machings and precautions to b observed. Problems relales o pasumatic Syshem
in CHC machinas and the Causes of excessive noise in CHC Mackanes and how 10 elinsinate i

ks - B.Tech. Mechanical Enginsering
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P C Hrz

U1SMEM31 PHYSICAL EDUCATION
g 0 2 - 30
Physis Education i compulsary for all the Undergraduate students and Pass in this course is mandatony for
the award of degree. Physical Education actaitizs will iclude games and sports/extension lectures. The siudent
paricipation shall be for minimum periad of 30 hours, Physical Education activities wil be monfiored by the
Dirgotor of Physical Education. Pass/Fail wi@l be defermined on the basis of paricipation, attendance,
perfermance and condudd, If a candidate faiks, helshe has b repeal the course in the subsequent years.

il B.Tach. Mechanical Enginaering
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PROBABILITY AMD QUEUING THEQORY L TP C Hrms
MHINETS {Common o MECH, BME) 2 2 0 3

Course Objectives

«  Apply fundamental knowledge of the basie probabdity concepts.
=  To intraduce knowladge of standand discraie distributions.

« To acguire knowlsdge on Probabdity Dustnbiliansg

= To understand slrenglhs and weaknesses of Queulng model,

= To gain strong knowledge in principles of Cuewing theory.

Course Outcomes

After completion of the course, the studenitz will be able to

GO - Undersiand the fendamantal knowledge of he probabeliy concepts. [K2)
CO2 - Apply the basic neles of discrate random variables. (K3)

CO3 - Apply the fundamantals of probabdity theory and random processas, (K]
€04 - Undersland and axtand Quewing models io analyze real world sy=stams. (K2
COS - Apply the knowledge of Quauing theory in computer field. (K3}

UNIT I PROBABILITY AND RANDOM VARIABLE (12 Hrs)
Axioms of probability - Gonditional probabilty - Total probability = Baye's theorem— Moments—Moment generaling
funchions and their properises

UNIT Il DISCRETE RAMDOM VARIABLES {12 Hrs)

Randorn WVanables and thedr event spaces, Random variable = Probability mass funciion = Probability density
function - Distribution functions, Binomial, Gasmatric, Negative Binomial, Peisson.

UHITINI CONTINUOUS RANDOM VARIABLES {12 Hrs)
Some important datibutions: Uniform, Exponentizl, Gamma, Weibull and Normal distribulions and {heir
properfies — Funclions of & random variabis,

UNIT Iv QUELING MODELS {12 Hra)
Markovian quepes — Birth and Depth processes — Single and mulfiple server quauing models — Ligtle"s formula —
Clusses with fnile wailing rooms = Queues with Impatient customers: Balking and renaging. (MY (oo JFIF O,
(AR | ), (WURNE ) oo A IIFCD), (AT {MIFIF DY)

UNIT V ADVANCED QUEUING MODELS {12 Hrs)
Finite source models = MG queus = Pallageekihinehin formula - M0 end MEKNM as special cases — Saniea
queues = Dpen Jackson nebworks.

Text Books

1. M. P.Bali and Dr. Manish Goyal, *Enginesring Mathematics®, Lakshmi Publications Pyl Lid,, Mew Delhi, gih
Edilion, 2015.

2. T.Neerarajan, " Probability and Statistics, Fandom Process and Quauing Theary™, Meleaw Hill
Education, 2018,

3, P, Sharamakrishna Dag, C, Vijgyakumari,"Probability and CQuauing Theory”, Paarson Education, 8 Edition,
2018

Reference Books

1. €. B. Gupia, Shrea Ram Singh, M. Kumar, “Engineering Mathemalics for semester | and |1, Tata MeGraw
H#l, New Dweihi, 2015

2. Erwin Kreyszig, “Advanced Engineering Mathemalics”, John Wikey and Sons, Mew Delhi, 10 Edition, 2013

3. John F. Shorlle, James M. Thomson, Donald Gross, “Fundamental of Gueuing theary™, 5 Edition, Wiey
series, 2018

4, M, Bhatt and Ravish R, Singh, “Prooabilty and Statistics”, MoGranw Hill Education, 2017,

P, Kandasamy, K. Thilagavathi and K, Gunevathi, “Probabdity and Queuing Theory™, 5. Chand and So. Py
Lid, 2015,

n
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hitp:ffwrens malhs gmul acukf-picnctes/prob_pdf
hitps:iinplal ac incoursas 17031171030 7Y
hittps:fyoutu be!COHBUMMHTE

hitps:inpial e infcoursesdt 111071148/
hiltps:#youtu bafTaRE-20_2M
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2 0 3

U1SMET42 KINEMATICS OF MACHINERY &0

L

2

Course Objectives

= To undarstand the basics components and layout of linkages in the assembly of a system and machine Lo
wisualize ssmple mechanisms and ds applications

# To lliustrate studenis about Kinemalic Analysis (Instanlaneous center metfed and relative velocity method)
of simple mechanisms

s To provide shidents an understanding of dfferent types of machanisms.

= To teach students about different types of specfied contour and danved contour cams and (b8 Kaermals
analyzes.

#  To explain aboul kinematic advantages. probiems and explain about epleyclic gear frain and Hs speed
calculation.

Course Qulcomes

After completion of the course, the students wil be able fo

CO1 - Demonstrate an understanding of the concepts of various mechanismns and pais, (K2)
CO2 - Soive velocity and acceleration in sinple machanism by Graphical Methad. [K3)

CO3 - Develop 3 simple maechanism such as Four Bar and slider crank Machanism. (K4)
COd - Cesign a layoul of cam for specified mobon. (Kd)

C05 - Sofve problem on gears and gear Train. (K4)

LUNITI BASICS OF MECHANISMS {12 Hrs)
Mechaniszms and machines, Elements of kinemalic chain, mobiiy and range of mowements, Definiiion and
Concepl - inversion of single and double slider chain and four bar chain end its applications Machanism with
[ower pairs -Pantograph, Straight line machanism- exact and approzimale Molico-Minl projects.

UMIT Il KINEMATIC ANALYSIS OF MECHANISMS {12 Hrz)
Analysis of displacement, velocly and accalarafion dagrams of simple planas mechaniams by graphical
{Instantanacus centar mathod and relative velocily methad), analylical and eomguler aidad mathods (for fouwr-
bar and slider crank machanism only.

UNIT Il KINEMATIC SYNTHESIS OF MECHANISMS {12 Hrs)
Hinematic synthesis, graphical method using relative pole methed, verson method and overday 3 point
aynthesis problems - Moton, path and funclion genaration, Chebyshey's speacing of accuracy pairts -
Freadensiein Method of 3 point synthesis of four link mechanism and shdes crank Mechanism- Coupler Gurves,

UNIT IV CAMS (12 Hrs)
Chassification-Cisplacemsnt disggrams-Unifonm velocity, SHM, uniform acceferation and retandation and cycloidal
mations-layout of profife of plate cams of the above types with reciprocating, oscillating, knife edge, raller and Ra
faced Tobowers,

UNITV GEARS AND GEAR TRAIN {12 Hrs)
Claszification and terminoloegy used Fundamental law of gearing — friction whasl, taeth for positive action and
condilian bor sonstant valocity ratio. Conjugste profiles cycloidal and imoluie testh profilas. Invothute constrection,
properies and computalion of path of contact and contact rafic. Interferanca and undarcutiing- Minimum numbar
of teath o avel Inlederence, melhods 1o avold Intederance, Introduction, classification, exampdss. gear ratio in
simple and compound gear irains

Text Books

1. 5 5.Rattan - Theory of Machines, McGraw Hill, Sth Edition, 2018

2. L) Uickes, Jr, GR. Pennock, and J.E. Shighay = Theory of Machines and Mechanisms, Oxford University
Press, Gify Edition, 2016

3. Amitabh Ghesh, Ashok Komar Malik - Theory of Mechanisms and Machines, Edition, 3. Publisher Affliabed
East, 18498

i I B . Tech. Mechanical Enginaasing
[ﬂ K| i v Porg i)



Agzadamic Curricutum and Syllabi B-201%

Reference Books

BE

1, Brian W, Karnighan and Dennls RHchie, “The © Programming Lapguage”, Second Edition, Pearson

Education India, 20157

J.5.Raao and RV, Dukkipati - Mechanism and Machine Thaary, Maw Agi Inemational, 2014,
P.L. Ballaney - Mechanics of Machines, Khanna Publishers, 2012

Thomaa Bavan - Theory of Machines, 3rd Editon, Pearson education, 20048

RS Khurmd, Gupta,.J K. *Theory of Machines”, 5.Chand and Company, 2009

SECRER S

Web References

hif p:ffmem-nik. wlabs, acin

htips: fnplelacin/courses 112104112

https:f cow.mit.adu

hitps:feasyenginaaring netfmaéd 0 i-kinematics-of-machineryf
hitps:fink_springer.comfbook! 101007 /978-24-007-1156-3
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L TP C Hrs

U19MET43 HEAT AND MASS TRANSFER 5 2 0 3 -
Course Objectives

# Tounderstand the conduction type of heat transfer in steady and fransiant condition.

# Toenable the students (o exposa the machanisms of fres and forced convestion type al heal translar,

= To dewvalap the radiafion shape facior for black and grey body radigtions,

= To demonstrate the phase change heat lransfer and calculate the performance of beal exchanging devices.

s Toprovide the knowledge on diffusion and convective mass ransfer,

Course Outcomes

After campletion of (e course. the students wil be able to

CO1 - Undarstand the basic concapts of haatl Iransier and solve steady and unsleady conduchion heal transler
prootems. (K2)

C032 - Determine the temparatura variation and rate of heat flow in convection heat transfer problems. (K4)

C0O3 - Explain basic lews for Radiation and Determine the radiation propadies of a black and grey body
Fadiation. (K2}

COd - Integrate the concepts of phase change heat fransfer and compare the thermal performance of hest
exchangers using LMTD and NTU approach, (K5}

COE - Apply diffusivie and convective mass transfer pquations and coraiations 1o solve problems foe differen
apphcalions. [K3)

UNIT | CONDUCTION {12 Hrs)

Introduction of heat transfer — conduction - conveclion and radialion - Laws — General equation of heat
conduction — Derivation in Cartasian - oylindncal and spharical codrdinalas — Oné dimensicnad sleady skabe heal
conduction in simple geometries — plane wall - cylindar and sphere — Head transfer composite wadls - com posits
cylindars and composite spheras — Condustion with Internal Heat Genaration — Extended Surfaces — Lnslaady
Heat Conduction — Lumpad Analys:s — Sami Infinile and Infinita Solids —Use of Heislar's charts.

UNIT || CONVECTION {12 Hrs)
Boundary fayer theory = Hydrodynamss and Thermal Boundary Layer: Dimensional Analysig-Flow over a flatl=
Flow ovar cylinders -spharngs - tube bank = Inlernal Mow through paees in frced heal ranster = Nalural comvedion
in werlical - inclined and horzontal suriacas = Mixed commcion,

UNIT Nl RADIATION {12 Hrs)
Radiation heal transfer =Thermal radistion - Laws of radialion - Black body concepl — Grey body radiation -
Emissive power — Radiation shape faskor-radation heal exchange belween surfaces — Elecirical Analogy —
Radiation Shields-Radialion through gases.

UMNIT IV PHASE CHAMNGE HEAT TRAMSFER AND HEAT EXCHANGERS {12 Hrs}
Condansation and Boiling — Film wise and drop wise condensation — Fikm condensalicn on a Yerical plate =
Regimes of Boiling — Forced convection boifing. Heal Exchangers — Types and praclical applications = Use of
LKTL — Effeclivensss — MTU method — Compact heat exchangers — Plate heat exchangsrs — Fouling factor.

UNITV MASS TRANSFER (12 Hrs)
Introduction of Maas Transfer — Diffusion Mass Transfer — Fick's Law of Diffusion — Sleady siate Molecular
Diffushon — Comnveclive Mass Transfer — Momenium, Heal and Mass Transfer Analogy —Conveclive Mass
Transfer Comelations-Evaporation of water into air.

Text Books

1 R C Sachdeva, Fundamentals of Healt and Mass Transfer, New Age Intermational Pubdshers, 20017

2 L P, Kothandaraman and 5. Subramanyan, Fundamental of Heat and Mass Transfer, Maw Age International
Publishars, 2012

2 P. K Mag. Heat and Mass Transhar aw Hill Education India Pyl Lid, 2011
B.Tach. Mechanical Enginearing
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References Books

1, G, P, Kothendaraman and 5, Subramanyan, Heal and Mass Transfer Data Book, Fifih Edition, Mew fge
Infernational Publishers, 2018,

2. PFrank, Incropera and David P. Dewill, Incropera’s principles of Heal and Mass Transfer, Wiley India
Edition, 2018

A ANunus, Cengel, Heat and Mass Transfer: Fundamentals and Applications, MoGraw Hll Educabon, 2016,

4. P. 5. Ghoshdastdar, Heal Transfer, Oxford University Press. 2012

5. P. Holman, Heat Transfer, 10th Edition, McGraw-Hill Publishing Company Limited. 2011

Web References
1. hltpa:dnptel ac nfcoursea/1 121081408
2, hitpsnptel ac.nfcourses/1 12106170
3. hitpednptel acnfcourses 12105248
4, hltpiceng luedu giehedimagesfischiwasichem e el ectures - Mans %20 Transfer-1 pdl
8. hitpitveare hibenargy. th sefileadminmiEursenMMYOE Uintroduction-HEX _pdf
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Correlation Laval: 1- Low, 2 - Madium, 3 - High
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U19MET44 MACHINING PROCESSES

Course Dbjectives

# To undersiand tesminology and geometry of bools and various oparations on lathe

= To undersiand operationg carmied o on delling amd baring machines

e To understand the various machining processss such as Shaping, Planar and Slotting.
= To understand waripus milling and grinding oparations

= Tolearn about the nomenclabure of culling lools, cutting fukds, types and tool matanals.

Course Dutcomes

After complelion of the course, the stedents wil be able fo

G0 - Salect the comect tood and performing the various oparations on Bathe, (K1)

02 - Acquire the knowladges of operations to be carried oa drilling and boang machines. (K2)
03 - Perform various oparalions on Shaper, planar and slotting Machines. | K2}

CO4 - Enhanca the knowledge of indexing on milling machine for gear cutting. (K3)

COS - Salact the proper culling ukds or diferant machining process, (K3)

UMIT | TURNING ODPERATIONS [9 Hrs)
Lathe - Typas, Designation, Waork holding devices — Culling Speed, Feed and Depth of Cul, MRR -
Orperations, Machining Time.

UNIT Il DRILLING AND ALLIED OPERATIONS (8 Hrs)
Drilling Machines - Types, Operations, Machining Time - Boring, Reaming and Tapping [Cefinition of
operations only)

LUNIT Il SHAPING MACHINING {9 Hrs)
Shaper, Types, Shaping Oparations, Planner, Typas, Planning Oparation, Slotling Maching Cperialions.

UNIT IV MILLING AND GRINDING MACHIKING {2 Hrs)
Millieg Machine, Types, Miling Procass, Miling Operations, MER, Machining Time. Typas of Grinding,
Shapes and Size of a Grinding YWheel, Various Elemenis of a Gnnding Wheel, Parameters of Grnding
Ciperation. Balancing of Grinding Whesl,

UNIT ¥V CUTTING TOOLS (9 Hra)
Toal Materials, Momenciature and Geomelry of Cutting Tools, Toeol wear Mechanizmas, Tool Life — Tool Lie
Critaria. Cutting Fluids - Categorias, Desirable Propearties, Saelection of Cutling Flics

Text Books

1. R.K_Singal, Mridul Singal, Rishi Singal, “Fundamentals of Machining and Maching Tools™ LK. Inammaticns]
Publizhing Home Pwt. Ltd; Mew Delhi, 2008.

2. B.5 Mapgendra Parashar, B K Mittal “Elemants of Manufactunng Processes”, Prentice - Hall of India Pyt
Lidd, Maw Dednd, 20132,

3. Hassan El-Holy, “Fundamenials of Machining Processes: Conventional and Monconventional Process”,
CRC Press, 2018

Reference Books

R. K. Rajput "& Textbook of Manufachering Technology: Manufaciuring Processes *, Lawmi Publicalions
(P} Ltd., Mew Delhi, 2007.

Sercpe Kalpakjian "Manufacturing Processes for Enginearing Malerials”, Pearson Education, 2009,

J. P. Eaushish "Manufaciuring Processes”, PHI Learning Pyt Ltd, Maw Dalhi, 2000,

H. M. Gupta "Manufecturing Processes”, Mew Age Infernational, 2012,

David Fennar,"Minl-Lathe Tools and Projects”, Fox Chapel Publishing, 2018,

th A L b
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Web References

1,  heps:inpiel acincourses 1207112107219

2. hilps.iopeniregon. pressoooks pubimanulaciuringirocessesd 5

3. httpsfwwesviabocointroad-area-mechanical-enginessing

4.  htlpzifesnw. npltebidacs im0 20 2manufsciuning -processes-i.himi
% hitpcecowrsesonline iasrires infmodipsgetview. php?id=13804

CiOs/POs/P50s Mapping

GO Program Outcomes (POs) f g;“ﬂ“m E{F*;;gi;
PO1| POZ | PO3 | PO4 | POS | POG | POT | POB| POS | PO10 | PO11 | PO12 | PS0D1 | PSOZ | PS03
1 -AREIEREREAES I EE T : 1 1 1
2 3 2 1 . 1 - - . - - F < 2 b 1
3 | sl aTalwl=]=s]=T= . . : 1 2 1
4 HENEREREE e B 2 1 2
5 F:l =% = ] == [+] = 2 2 1 1

Correlation Level: 1- Low, 2 - Medium, 3 - High
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U1SMEPa#1 COMPUTER AIDED MACHINE DRAWING LAB

Course Objectives

« Toaxpose the shedents o CAD /CAE softwars in the dasign and drawing of maching comganens,
« To create assambly moedels of simple maching alements

» To draw various permanend and lemporary joints

= To be able to read and inferprad the disgrams drawn by draweghizman and familiarizing in GOAT.

= To famiiarize on analysis of angineering drawing.

Course Qutcomes
After compiefion of the course, the studants will be abla fo
€A - Dasign and drawing of machine using suitable softwarae. (K3
C02 - Draw 20 Assembly modets of sémple machine alamants. (K3)
€03 - Draw wvarious joints using in machine assambly. (K3)
Ci04 - Apply the concept of GOAT in drewinga, (K3)
COS - Analyze the drawings uging sngineering skilla. [K4)
List of Experiments
1. Freparation of Drawings for Parts and Asaembly of the following by using Drafting software.

Gear couphmg, apring loaded safety valve, levar safely walve, blow-off cock, cast iron flange i, hedraulic
joinl, teed check valve, foot step bearing, ball valee, stuffing box- minemum 5 exsrcizas

L TP C Hrms
o 0 2 1 30

2. Preparation of Production Drawings with iolerances imits and fits using Dvafling software - Minimum one
SXEriss

A Introduction 1o Geometric Dimensioning and Tolerancing, Geomairic Tolerances Symbols- Tolerance Zone,
Rur-oul. Fealwe Condrol Frame and its components, Stralghtness, Flatness, Circularity and Cylindricity,
Parallelism, Perpendicularity and Angutadily, Malerial Condilions. MG and LMC, Position Tolerance and
Daturns, Twelve Degrees of Freedoms and Daten Planes, Swiace Symbols — Roughness- Applying
Faature Conirod Frame usage in drawings

References/ Manuals! Software

1. Ajeet Singh, Maching Drawing, Tata MeGraw-Hill Publishing Comgpany, MNew Deihl, 2nd Edition, 2002

2. BhattN.D. "Machine Dvawing”, Charolar Publishing House, 50ih Edilon, 2018,

3. Narayana, K L., Bheemanjanayulu, 5, "Engiwsening Drawing with AaioCAD 2016", New Age Intemational,
15t Edition, 2018

4. K Venugopal, V. Prabhu Raja, "Engineering Drawing + AutoCAD", Mew Aga Inlernational Sth Editson, 20117,

5. Gowtam Pohit, Goulam Ghosh, Machine drawing with AuloCAD, Pearson Educalion, 151 Edilion, 2007

6. PS5, Gill, Geomslric Dimeansioning and Tolerancing, 5. K. Kalasia and Sons, 2009,

Web Relerences

hetesimech litm_sc InfProduction%200reweng. pdi

hitg:fivlabs Bh ac infvabs-dewilabaimit_boolcamplegraphics_lebfabsindax. php
Rt fweew. nptehddecs. inf2 0121 2tcomputer-alded-design, kitml
mipsifautoceduloriale com

Ftps dwgmodels coum

COs/PO/PS0s Mapping
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Program Spacific
s Program Outcomas (POa) Outcomes [PS0s)
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U1SMEP42 HEAT TRANSFER LAB

Course Dbjectives

= To define the fundamental concapts in he area of heal fransfaes and 22 applicalions

# To recognize e practical significance of vanous paramelers invelved with different modes of heat fransler.
=« Toapgly conduction and convection mode of heat transfer with heat transfer equipment.

= To understand radiation heal transfer congept to find Slefan Boflzmann constant and emissivly,

¢ To teach the principle of paraliel flow, Counter flow and Plale lype heal exchangers

o r
L= |
M D
==
=L
@

Course OQutcomes

After complatian of the coursa, tha sfudents wil be abla o

CO1 - Analyse and Inberpred hoad transler parameless by sonducting experments on conduction and
comachon axperimantal setups. (K4)

C02 - Analysa and Intarprad haat bransfer parametecs by conduding expenments on radialion EEPE”MEHHI
satups, [K4)

CO3 - Analyse and Intarpred hast iransfer paramaters by conducting axperments on Haal sxchanger
expanmeantal sebups. (K4}

C04 - Analyze and nterpred the suface emisshity of a tast plate and Stefan Boftzmann's constant and

compare with theoretcal value. (Kd4)
GOS8 - Analyse and Inferpeed the thermal conductiviby and trensiznt hest conduchon experimants. (K4)

Liet of Exparimants
1. Heat lransfer on cylndrical swrface by natural convection
2. Heat transfer on cylindrical surface by forced comaction
3. Heat transfer from Pin fin by natural convection
4. Heat transfer fram Pin fin by forced convection
5. Heat ransfer on a compaosite wal
B Oetermination of Stefan Boltzmann constant
7. Determination of emisshdty of a specimen
B Expermen) on Paralial fow heat exchanger
8. Experment on Counler fiow heal exchanger
10. Experiment on plale lype heal exchanger

Reference Books

1. C. P. Kothandaraman and 5. Subramanyan, Heat and Mass Transfér Data Book, Fifth Edition, New Age
International Publishars, 2018,

2. R C. Sachdeva, Fundamentals of Heat and Mass Transfer, Maw Agae Intarnational (P} Lid, 2017,

3. J. P. Holman, Heat Transfer, Sth Edition, MoGraw-Hili Publishing Compamy Limilad, 2011,

4, 5P Sukhatme, A ted book on Heat Tranafer, Fourth Edition, Univarsities Press, 2005,

5 C.A. Sundén, Brebhbla, Heal Tranafer X111 Simudstion and Expanments in Heat and Mass Transfar, WIT Prazs,
2013,

Web Referances

. hitp:Mhiv-auvlabs.acin

2. hitps:nptel.ac.infcourses 103 0031030321

3. hitps:¥nplel.ac.infcourses/ 12M M 121010977

4. hitpe: e sk ac.inmefheat-transfar-taboratony

5. hitp:ifeerw cdesp b acinfwebpage_datsfnpieldachanicaliHest¥%20andi2 IMass V20 TransfenTOC him
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COsiPOs/IPS0s Mapping
COs Program Cutcomas (POs) m;mu:r;gt?:]
P01 | PO2Z | PO3 | PO4 | POB | POG | PO7 | POS | PDB | PO | PO11 | PO12 | PSO1 | PSO2 [ PSO3
1 gl 2| 2132 | tl=]=] | = : . . 2 3 2
2 S EIEINEREK e . 1 2 2 2
3 | 3|2 ]2]1 |1 S Er - | 1 z | 2 2
4 s |l a3l ]l2a]-f-1-1]- : 1 3 1 3
5 AR EIEREAE I EREE . : 1 2 2 2

Correlation Leveal: 1- Low, 2 - Madium, 1 - High
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U19MEP43 MANUFACTURING PROCESSES LAB

Course Objectives

« T study Foundry teaks and praparation of solid patierm.

«  To sludy and practics e vanous operations (hal can be perfarmed n miling machine

«  To study and practice the various operations that can be pefomed inshaping and grinding machine.
« To imparl students the fundamenta! knowladge of CNE machines.

= To praglice pari pregramming for furming and milling operabiong

Course Outcomes

After completion of the course, the studenis wil be able fo

C01 - Understand the mould preparations using sofd and split patierns. (K2)
C02 . Undersiand the principle of gear generation, [K2)

C03 - Perform aperations in Soanding machine tool, (K3)

C04 - updecstand e funciions of G and M codes in CRC Machines [K2)
COS5 - Ganarale CHE program for burning and miling, (K5}

List of Experiments
FOUNDRY
1. Demo and practices of foundry tools
2. Mould preparation using solid palterns
3, Mould preparation using split patiemns

GEAR CUTTING

4. Demonsirafion of geas hobbing machine and safety related to each machines
5. =pir gear hobbing

. Spur gear rmilling

7. Halical gear rmilling

TOOL GRINDING
&, Demonsirafion of cutter grinder and safety related to grinding machings
2. Grinding of singhe painl Gulting teol

CHC PROGRAMMING

10, Demonstration of CMEC tuming and milling machines
11, CHE Part Pragramiming for Wumlng

12, CNC Part Programiming for milling

13. APT Programmang for drilling

14, APT Programming for milling

Reference Books

1. RE.Singal, Medul Singal, Rishl Singal, “Fundamentalts of Machining and Machine Tools™ LK. Intermalienal
Publishing Horme Pyt Lid; Mew Dedhd, 2005,

2. Vajpayee 5. Kanl, "Principles of Gomputer Integrated Manufaciuring”, Prenfice Hall of India Leaming, 2003

3. Mikell P.Groover, “Aulomation, Production systems and Cormputer Integrated Manutacturing” PHI Laaring
Pvt Lid., 3rd Edition, 2004,

4. Harshal Dhawas, "CNC Programming For Lathe and M#ing: Siemens Sowmer Contral”, Kindbs Edition,
2015,

5. Kumar, Kaushik, Ranjan, Chikesh, Davim, J. Paulo, "CHNC Programming for Machining™, Springer, 2020,

Web References

Mitpsimie umass adwmatenals-and-processes-tah

hitps-inplel ac infoonlenlsloragedfosur se st G8 10505

hiitps fsinani cncooakbdok. comis ne=programming-pdl-machine-codesr

hithpes- iwwni wallar-machines. comientoal-machiningoal-grinding-machines!
hittpfwewna itk 3. iInfmmetestTA20

LTl e
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COs/POs/PS0s Mapping
COs Program Outcomes |POs) ;u“mgr“:::f:;;;
PO | PO2 | PO3 | PO4 | POS | POG | POT | POA | POD | PO10 | POTT F'_'D'IE PSO1 | P02 [ PSODT

t | 3|1~ 1=-]- : = | = = | i 1 2 p
2 a 1 2 a 2 Z v 5 = 3 ; 2 5
3 3 1 2 ) 1 y - - 3 " p 5
4 3 2 2 : q = N z : 3 2 2 Z
5 3 z 2 1 2 . . = . 5 2 E_, 2
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LT P C Hrs

UTSMEC4X RSE -
CERTIFICATION COURSE - lI T ——

Students shall choose an Inlemational cerdification course offéred by the repuled organizaions like Google,
Microsofi, IBM, Texas Instruments, Bankley, Autodesk, Eplan and CISCO, ele. The duration of the course k5 40-50
hiours spacifiad in the cumiculum, which will be offerad through Canlre of Excallenca,

Pazs /Fail will be detarmined on tha basis of participation, altendance, perfarmancs and complation of he courss.
If & candidate Faiks, hefshe has to rapeal the coursa in the subseguant years, Pass in this cowrsa s mandatory for
the award of degres.

B.Tech. Mechanical Enginesring
( BB v by o)
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SKILL DEVELOPMENT COURSE 3 LTPC Hrms
LU1SMES41 GENERAL PROFICIENCY <1l
(Common 1o &l branchas) 0oz - W

Course Objectives

«  Topxamine various slandardized 1est in English languages

s Torecognize the key fEalures of varous techaical writing

o Tointegrate LSRW skillz to endorse multifarious skil set in practical sibuafion
« To understand the faciors that influence the wsage of grammar

v Tounderstand the basic concepls of logical reasoning skilks

Course Outcomes

After completion of the course, the students will be able to

GO - Infer ideas to aliend Intemational standardized 1est by broadsning recaptive and produciive
skils, (KZ)

CO2Z - Interpret thi types ol wiiting in different state of aftairs. (K2)

CO3 = Develop language skills prdessionally o groom the overall personalify throwgh sensitlizing vanious
atigueltas in real lime sibuestion. (K3

GO4 - Idenify tha rules of grammar i acsdemic discourss sellings, (K3}

G005 - BExiand the skills to compete in various compelitive exams e GATE, GRE, GAT, UPSG, elc. (Ka)

UMIT | CAREER SKILLS {6 Hrs)
Listening: Listening & specilic conbexts Speaking: Mook iIntendew (Parsonal and Telephonich - Reading: Read
and Review - Newspapes, Adverisement, Company Handbooks, and Guidelines (IEL TS based) Writing: Essay
Wiiling (TOEFL) Viecabulary: Words at specified context (IELTS)

UNIT I CORPORATE SKILLS {6 Hrs)
Listening: Listening and replicating Speaking: Team Presentafion (Work Place Etiquilies) Reading: Sho Texis
(signs. emoficons, massages) Wiriling: E-mail writing- Hard skills -Resume’ Wiiling, Job Appbeation Leather,
Formal Latter Vocabulary: Glossary (IELTS)

UNIT Il FUNCTIONAL SKILLS (6 Hrs)
Listening: Listening TED Talks — Speaking: Brainstorming and  Individual Pressntation, Perseasie
Communication — Reading: Te: Completion (GRE Basad) Writng: Expansion of Compound Words
Viocabulary: Expansion of vocabulary (IELTE)

UNIT IV TRANSFERABLE 3KILLS {6 Hrs)
Listering: Listening Cocumentaries and making nofes — Speaking: Conversation praciice at formal and
informal comext  Reading: Fead and transfonm- repor, mema, nofice &nd adwartisement, Writing: Euphamism,
Redundancy, and Intensifiers vocabulary, Refinement of vocabulary (IELTS)

UNMIT W APTITUDE (B Hrs)
Transformational Grammar: Phrasasz and Clausss, Concord, Condilional Clacses, Voice, Modals

“erbal Abilily Enhancament: Letter Saries, Coding and Desoding, Senfence Complafion (GATE), Crilical
Reasoning and Verbal Deduction {GATE), Syllogism.

Reference Books
1 Loughesd, Lin:. "Bamoa's Writeg for the TOEFL 18T: With Audio CC°. Barron's Educational saries, 2008,

2. Tulgan, Bruce. "Bridging the soft skills gap: How to teach the missing basics to foday's yoeng falanl”, John
Wiley and Sons, 2015,

3 Shediell, Roberdt 8, “Cormerstone: Developing Soft Skills”. Pearsen Education india, 20049,

4 Callen, Paulnge, Amanda French, and Vanessa Jakeman. “The official Cambrdgs guide o IELTS for
acadarmic and general Iraining”, Cambrdge, 2074,

5. Bamesh, Gopalaswamy, "The ace of sofl skifs: aithude, communication and etiquatte for success”. Pearson
Education Indss, 2010,

[ < K B.Tach. Machanical Enginganng
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Web References
1. hips:fwew.anglishclub comigrammarnouns-compound.him

2. hitpa:fillofoya. comffarbal-Test-Quaslions-and-Answers/Sentence-Complation3p1

3. hipaJhasw grammansiz comiphrases-and-clavses-quiz_himl

4, hbipa:ftwen clarkandmiller. comf25-engksh-euphemiams-for-delicate-siuakons!

5, htipotfwsins englishvocabularyexserclses comfgeneral-vocsbulard

COs/POs/PS0s Mapping
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SKILL DEVELOPMENT COURSE 4 L TP C Hrs
(Choose anyone of the below thiee courses) 6 o0 2 - 30

LHaMES42

1. FOUR WHEELER TROUBLESHOOTING

Course Content:

The man goal of this pregramme 5 e in culllvate students with the broad knowiedges on the Workshop situation
and as well & to afford the opportunities fo know abouf the basics of the four whesler saovicing workshop and
It environment (o make qualified and skilled man power for the o whesler service sector, And also o create
an apportunily for the sludents 10 have a praciical knowledge and to increase their employabllity. The cowrse has
thiz detaibed explanation on the dassification of four wheslers, working principles, |ts companants funclions such
a5 clutches, shock absorber, chassis, braking syslems, battery maintenance e To make the students
familiarize wilh the procedurs of troubleshosting of four wheskers wilh bath theoretical and prachcal appraach,

2. ELECTRONIC TROUBLESHOOTING FOR MECHAMNICAL ENGINEERS

Course Content:

This caurse & amed foer mechanical engineering students to provéde a overdappang working areas with eleciricad
and slecironics engineering and in inlerdiscipinary projects. || offers a8 the theorefical knowledge that 2
machanical engines: Beks in fundamantals of elecironics. The course ¢ conducted by a mechanical enginesr
Enowledgeabls of the matenal and based on a book describing the wilal kKnowlsdge of eleclonics far mon-
alacirical enginears. The course covars the basics and practcal applications of dicdes, raquiaior diodes, powed
suppli=s, amplfiers and the distinchion between analog and digital circuts. After completion af this coursa, the
students can be abds o understand and recognize analogue and digital cecuits, tha funclisning and application
of dindes and ftransistors in elsctronics cicuits, realize the perdformance and be able {o design'buildrepair
reciifiers and power supplies, paineg knowledge about imverters and power comveriers, leams how 3 tranmsisbor
can ke wmad for switching or for ampiification and classification of amplifisrs for signal amplification in different
applications.

3. HARDWARE NETWORKING

Courze Content:

Computer hardwara and Mabworking is an interesiing fiald of compuber sience. Thess courses Comprise varnous
condant relatad fo compuber organizalion, alaclical and eletironics crouits. Candidabes pursuing hase cowrses
alzo kearn about tha differant parts of computars and how they funclion. The course enables therm L figure out
and fix hardware and nebwork issues ralated fo computers and othar such devices. This course aims (o prapara
the sbedents & role as an entry-kavel |T Suppor Specialist In this course, the different facats of Information
Technodogy, ke computer hardware, tha Internet, computer softwars, troubbzshooting, and customer sarvice
ware provided. This alao course cowers how the binany systam works, sssemble a computer from seratch, install
an operating systam on a computer, the Internet and s warking, common problam-soling methodolagies and
sofl skills in an Infarmation Technology setting.

i - B.Tach, Mechanical Enginaering
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L TP C Hrs
2 00 - 30

U19MEMA41 INDIAN CONSTITUTION

Thie Constiution of India is the suprems |law of India. Parliament of India cannol make any law which vielates
the Fundemantal Rights enumarated under the Part |l of tha Constitulion. Tha Parliament of India has been
empowered o amand the Constiution under Arficie 368, howewver, it cannot use this power lo change the
"basic structure” of the consfitution, which has been nded and sxplained by the Supreme Cour of India in its
histonical [udgrments. The Constiution of India refiects the dea of "Consfitutionalism™ — a modern and
progressive concepl hislorically developed by the thinkers of "Eberalism” — an ideclogy which has been
recognized a5 ong of the most popular political ideslogy and result of historical struggles against arbiirary use
of stveraign power by stale, The higloric revedufions in France, England, America and particularly European
Renaissancs and Reformation movemen! have resulted info progressive legal reforms in the form of
“constifutionalism” in many counthies. The Constilution of India was made by barrewing madels and princgbes
fram many countries including United Kingdom and America. The Consfilution of India is nal only a legal
documant but it afso reflects social, political and sconomic perspectives of the Indian Society, It reflects India's
legacy of "diversity’_ It has been s&id that Indian constibetion reflacts ideals of ils fraedom movamenl, however,
faw critics. heve argued that it doss not fruly inconporete cur own ancient legal haritage and cultural values. Mo
law can be “statie” and therefors the Constituton of India has also been amandad maore than ons hundred
times. These amendments reflect polles, social and economic developmeants since the year 1950,

Course content

1. Meaning of the conglifulion law and consitubonaism

2. Hislorical perspastive of the Consliulion of India

3. Salient fealwes and characianistics ol the Constitution of India

4. Scheme of the fundamantal righls

5. The schame of the Fundamantal Dulias and its legal slalus

&. The Directive Principles of State Policy — Hs importance and mplamentation

T. Faderal structure and distribution of lagislative and financial powers betasan tha Lindsn and (he Slalas
8, Parliamentary Form of Government in india — The constiution powers and stalus of the President of India
9. Amendment of the Consttutonal Powers and Procedure

10, The historical perspactivies of the constitutional amendmenits in India

11, Emergency Provisions ; Malional Emangancy, President Ruls, Financial Emergancy

12, Local Saif Govamment — Constifutionsd Scheme in India

13. Scheme of the Fundamental Right to Eguality

14, Scheme of the Fundamental Right to certain Freedom wunder Article 19

15. Scope of the: Right o Lile and Fersonal Liberty under Arficle 21,

B.Tech, Mechanical Engingering
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MUMERICAL METHODS AND STATISTICS
{Common to MECH & CCE)

U18METHE ek

K
=
o T
w0

Course Objectives

s Leamn the technigues of soiving algebralc and transcendental equations.

= Tointreduce the numerkcal fechnigques of differentiation and integration.

= Toknow the basic concepls of stalistical paramaeters like mean, median, mode e,
= Tounderstand the concept of iesting of hypothesis using siatiatical analysis.

= ldentify the direction and etrangth of a linear correlation babaean bwo factors.

Course Oulcomes

Aftar cornplation of the course, the sludents will be able lo

201 - Bokve sigebraic and ranscendantal equations, (K3)

CO2 - Apply the knowledge of interpolafion by wsing the numerical methads, (K3}
C03 - Undarstand tha basic concepls of Siatistics, (K2)

CO4 - Apply the concept of testing of hypothesis for small and large samples. (K3)
C05 - Know the applicationz of linear regression and comalation. (K2}

UNITI SOLUTION OF EQUATIONS AMD EIGEM VALUE PROELEMS (12 Hrs)
Solution of algebralc and franscendental equabions — Newlon Raphsan melthod — Gauss alimination method -
Gauss Jordan maihod = Herathe mathods of Gawss Jacobd and Gaess Seidel

LNIT Il HUMERICAL DIFFERENTIATION AMD INTEGRATIOMN {12 Hrs)
Intarpodation: Intarpolation by Mewion's forward and backward difference formulse for equal intervals - Solution
of pedinary differentizl equations — Single step methods — Taylar senes mathod — Ewler methods — Integration by
Trapezoidal and Simpson’s rules — Lagranga's methad for unaqual intervals,

UNIT Il MEASURES OF DISPERSION {12 Hirs}
Standard devialion - Mean deviabion — Quanile devialion — Flange — Messures of Skewness and Pearson’s
coefficien] ol skewness — Momeanis aboul the abilrary asgdn and momerds basad on measwres of skewness and

kurkosis,

UMIT IV TESTING OF HYPOTHESIS {12 Hrs)
Test of significance: Large sarmple best for single proportion, diference af prapartions, single mean, difference of
maans and difference of standard deviaions. Small samples: Tesl for single mean, difference of means and
corralation coofficients = tesd for ralio of varances = Chi-Square lest for goodness of fib and Independencs af
attributas.

UMIT ¥ CORRELATION AND REGRESSIOMN {12 Hrs)
Curve filting - Methad of keast squares — Correlafion — Rank comalation — Regression — Mullipbe and parlial
correlaticn - Plane of regression — Coafficient of multiple corralation — Cosfficiant of padial corredation

Text Books

1. B.S.Growal, “Numencal Methods in Engineering and Science *, Mercury leaming & Information, Kindle
Edilign, 2018,

2. T vesrwajan and T, Ramachandran, “Statistics and Numerical methods®, Mo Graw Hill, 1* Edition, 2019

3. Richard A Johnson, Irwin Miller and John E. Freund, “Probabdlily and Statistics for Engineers”, Pearson
Education, Asia, 9" Edilion, 2018

Reference Books

Rajesh Kumar Guptat, "Sumerical Metheds, Fundamental and its Spplcations”, Cambeidge University, 20159,
Erwin Kreyszig, “Advancad Enginaering Mathematcs®, John Wiley & Sons, Mew Dealhi, 10® EdRion, 2019
Timothy Sauer, “Mumedcal Analysis®, Pearson Education, 3' Edition 2017,

Arvind Fragall Gaulam, “Mumencal Methads®, Alpha Sclence Intemmational Limited 2015,
M., Bali and Dr, Manish Goyal, “Engineering Mathematlcs®, Lakshmi Publications Py, Lid., Mew Delhi, 99

Editian, 2015,
m B.Tech. Mechanical Engireering
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Web References

1. htipuinptel.ac in'courses/1 11107063/
2. hilpsinplel ac infoourses 111071180
3. htips:fieasyengineaeding nebimaB453. statistics-and-numar cal-mathods!
4, htipsiinplel ac.infoourses 1001051 10105087/
5. htipsinptel ac infoowses11/108111105077/
COsPOsPS0s Mapping
Specifi
P Program Cutcomes (POs) mmrm F:;-ln:g
FO1 | PO2 | PO | POM | POS | POG | POT | PDA | PO9 | PO10 | PO11 | PO12 | PSOI | PSOZ | PS03
1 3 b 1 1 1 - - % E: 1 3 1 =
2 3 2z 1 1 : 1 = . - - 1 3 1
3 2 1 3 . | 14 . . : = ; 1 2 2 "
i N - i 1 =5 BT - - 5 o = 1 2 2 .
5 2 1 - - - | = a = . - . 1 2 ) =

Correlation Level 1- Low, 2 - Medium, 3 - High

ﬁ& B. Tech, Mechanical Enginesring
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U18METS2 DESIGN OF MACHINE ELEMENTS
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Course Objectives

= To undersiand e design metdsdobegy 1or machine eiemeants,

= To develop the Knowledge on basic faiuw'e mechanisms of rivetad and welded s,

» To learn the design Procedure for the differant maching elements such az Keys, Cotters and Knuckla joinls,

«  To devebop knowledoe on design dimensions and B compute the stress acling on mechine componants liks
shafls and cowplings

= Teo enable the students to undarstand the dasign procadurs of eprings with appropriate assumgplions,

Course Outcomes

Alter completion of the course, the sfudenfs will be able fo

GO - Understand the design process and Computa the stress acling on variows maching elemands, [K2)

CD2 - Understand differant welded and riveted joints struciure and able to apply its knowledge o analyze is
sirenglh when subjected to axial and accantric loading. (K2}

CD3 - Design and analyse of keys, cobiers and knuckle Joints, (K4)

CO4 - Campule Ihe dimensions, siress reguiremeands of shaft and couplings based on various load conditions. [K5]

G5 - Compube the dimensions of the springs for specific applications. (K5}

UNITI DESIGN FUNDAMENTALS {12 Hrs]
Desion Precess — Computer aided design — Cplimum design — Materal Slandards = Indusirial desgn form and
shape design, ervbodiment design and design for manufaciure. Types of loads —Stresses = Slatic, varying, thermal,
impact and residual. Faciors of safety — Theores of failure — Stress concentralion factors — S-M curves and its
applications,

UMIT 1| DESIGN OF FASTENERS AMD WELDED JOINTS {12 Hrs)
Rivated joints-metusds of failure of riveted joints sirength equations -efciency of rveted jonis- ecoantrically loaded
rivated joints. Design of fls] wekis- axial koads-circular fillal welds-bending and forsion. Design of bols with pre-
stresses- design of joints under eccantric loading -bolts of uniform staenglh,

UNIT Il DESIGN OF KEYS, COTTERS AND KNUCKLE JOINTS {12 Hrs)

Design of Keys-siresses n keys-coltered poinls-spigol and socket, sleeve and cottar, jib and coller joinis-Knuckis
jrints

UNIT IV DESIGN OF SHAFTS AND COUPLINGS (12 Hrs)
Design of solid and hollow shafts for strength and ngidity - Design of shafs for comples loads— Shaft sizes - BIS
code- Design of shafts for gear and bell drives. Rigid couplings - Muflf, Split muff and Flange couplings. Flexble
couplings — Pin-Bush coupling.

UNITY DESIGN OF SPRINGS {12 Hrs)
Stresses and deflections of helical spangs-extension compression springs- spring for static and fatigue leading-
natural frequency of helical springs-energy slorage capacity-hellcal torglon springs-co-awial springs.

Text Books

1. H_Ganesh Babu, K.Srithar, “Design of Machine Elsmants”, 19 Edilion, McGraw Hill, 20083,

2. \.B.Bhandari. “Design of Machine Elemeants'’, 4" adifion, MoGraw Hill Educadion India, 2017,

3. T.Jegadessha, "Design of Machine Elamenis”, Universities Press {India) Privats limited, Hyderabad, 2018,

Reference Books

JE Shighey, “Mechanical Engnesring Design™, 61h ed.. MoGraw-Hill, New Yok, 2001,

R.GoJuvinall, K., Marshek, “Fundamentals of machine component design”, Gth edition, John Wiley.2011.
Design Dala Book for Engineers, PSG College of Technology Colmbatore, Kalaikathir Achchagam 2016,
Robeart L Morton, “Machine Design™ 3 edition Pearson, 2014,

Whai Jiang, "Analysis and Design of Machine Elements”, Wiley, 2013

th et P =
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Web RHeferences

1. htips:inptelacinicourses 120 08/112105123/
2 htips:finptsf acinicoursesi 1205112105124/
3 hips:finptsl acin‘contentistoragedicoursas112 1051 25/pdifmodutes T pdl

4. hhps:fiwene. machinedesign.comifastenmg-joining/articled? 1 81267 walded-joinls

S hHp e synesin comialloysifabncation-brochurefselding-and-joiningfwe d-joint-design

104

COs/POs/P50s Mapping
- Program Outcomes [POs) Eﬁmﬂfrggﬁ}
PO1 [ POz | Po3| PO4 | POs| POE [ POT | POB [ POS | PO10 | PO11 | POM2 | PSO1 | PSO2 | PSOT
| 1 ¥ |2 |08 1 2 1 - 1 - 1 1 3 z z
2 3| 2| 3 1 2 1 - 1 1 1 3 2 2
3 3 |2 | 3 1 2 1 . 1 . 1 1 3 2 2
4 g [ 2| & 4 2 1 1 1 s 1 3 2 | 2
5 BEAEIERESE 1 1 1 3 a T &

Correlation Level; 1- Low, 2 - Medium, I - High
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U19METS3 DYNAMICS OF MACHINERY L1 EE 1

2 2 0 3 B0

Course Objectives

s Toperdomm force analysis and balancing of reciprocating angines and to determing basic parameters of
fywhael and ils lunctions

o Toundersfand the effects of free vibration in single dagrea of fresdom systems

= Tounderstand tha dynamic affact of undesirable forced vibralogs,

« Toundersiand lhe principles in mecharisms used for speed controd and stabllity control

Toperorm balancing of ratating and recigrocaling masses

Course Outcomes

After complation of the cowrse, the sludants wili be able fo

SO - Carry out stalic and dynamic force analysis on various paris of reciprocaling engine and to determine
fhpwhenl parameters by constructing furning maoment diagram [K4]

C02 - Compute the fraquency of free vibration in single degres of freedom syslems (K4)

C03 - Computa the fraquancy of forced vibration in damped and undamped sysiems (K4)

S04 - Calculate the spead, §ft of the gowvamor, and estimate the gyroscopic effiecl on aviomobdes, ships and

alrplanes, (K4}

C03 - Caloulate the magnitude and position of reclprocating and rotating massas and theraby 1o balance them.
(K4,

UNHIT] DYHAMIC FORCE AMALYSIS {12 Hrs)

Dynamic force analysis = Inadia force and Inadia forgue= FAlembed's principle =Dynamic Analysis @
reciprocatng engines — Gas foces — Ineria effed of connecling rod= Bearing loads = Crank shalt torgue —
Turning moment diagrams —Fly Wheals — Flywheels of punching presses.

UNIT Il VIBRATION - SINGLE DEGREE OF FREEDOM SYSTEMS (12 Hrs)
Introchaciion o vibratlon — Terminology — ClassHication of wibrations — Undammed and Damped free vibration of
single degres of freedom systems — Viscous damping — Indroduction to coulemb damping. Forced wibration —
harmanis excilalion = Magnilcation factor — Vibration Bolatien and Trensmizslbility.

UNIT Il TRANSVERSE AND TORSIONAL VIBRATION SYSTEMS {12 Hrs)
Transwarss vibrations of shalls and beams = Rayleigh's amnd Dunkerley's method = Whiding of shafis, Torsional
vibrations = Single rolor, B rotoes and three folors system = abealion of geared Syslems.

UNIT WV MECHAMISM FOR CONTROL {12 Hrs)
Govemors — Types — Genbrifugal govemors — Gravity controlled and spring conbroffed cenfrifegal govemoes =
Characteristics — Effecl of friction — Controlling force curees. Gyroscopes — Gyroscopic forces and forgues =
Gyroscopic stabilization — Gyroscopic effecis in Automobiles, ships and airplanas

UNITV BALAMNCING {12 Hrs)
Stafic and dynamic batancing of rolaling masses in differas] planes - pamial balancing of reciprocating masses
of inline, ¥, W and radial engines

Text Books

1. 5.5_Rattan, Theory of Machinas, 3™ edition, Tata McGraw-Hill Education Indea, 2019

2, Sedhu Singh, Theory of Machines: Kinematics and Cynamics, J=Edifion, Publishes: Pearson Education India,
204

3. Ghosh, A and Mallick, AK., *“Theory of Mechanlsms and Machinesz", 3™ Edition Affilixled East-Wes Pl Lid.,
Maw Dethi, 2006

Reference Books
1. John J, Uicker, Jaseph E. Shighey, “Theary of Mechanisms and Machines™. 5" Edition, Cwford Publications,
2016 '
E& Tz B.Tach. Machanical Enginassing
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2. P.L.Balianey, Theory of Machines and Mechanisms, 25'" Edition, Khanna Publishers, 2016.

3. R.S.Ehurmi, “Theary of Machines®, 14'™ Edition, 5 Chand Publicaiions, 2008,

4. Brian W, Kemighan & Dennis Rilchie. “The © Programming Language”, 2nd Editlon, Fearsoen Education India
Publications, 2015.

& J.5 Rao and BV Dukkipali - Mechanism and Machine Theory, New Age Infernational Publications, 2014

Web References

1. hittpsfinptel ac infoowrsesi 12104174

2. hilps. oow.mit, sdu

3. hilpimmenilk vliabs ac ind

4. hitpsiinpled ac.infcoursest 120 09112707 Oeir
5 htlps:finpledacinfoouersas 1121 06112106270

COs/POsIPSOs Mapping
- Program Outcomes (POs) E“";E;’m“: ff:dﬁ’m“jm
PO1 ] FO2| PO3 | PO4 | POS | POG | PO7 | POB | POS | PO1D | PO11 | PO12 | PSOT | PS02 | PS03
1 |alzlz|-t1zltlz1|-1z]- - | 2 | 2 [
Fe ol L] & [e Fool ¥ Loe [eo] B0f A T 1
3 | 3|22 W F = Laa] Bl =1 = .1 @1 4 i
(= [ || & = = % | |==] sl= 5 2 2 1
RN E R K 2| = 1 2 | 2 i

Correlation Level: 1= Low, 2 « Medium, 3 - High
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19IMETS4 METROLOGY AND MEASUREMENT

Course Objectives

« To provida knowledge on varous metrofogical equipment's availabla in mechanical indusiry.

« Toundersiand fhe basic construclion and working of linear and angular measurement toals.

« To undersiand the basics of modem inspeclion methods and computsrized inspection,

= To acquire about the knowledge on form measurament.

» Tounmderstand the varous measuring bechaigues for power, fow and temperature used in indusines

Course Outcomes

Aftar compisfion of the coursa, the sludenls will ba able fa

GO - Describe fhe concepls of measurements to apply in various melrologlcsl instrements, (K1)

CO2 - Qulling the principhes of Bhear and angular measurement tools used Tor indusirial applications, (K2}
203 - Explain the procadura for condecting computer aided inspaction, (K2}

C0d - Damonatrate the tachniques of form measuremeant used for industrial components. (K2)

C05 - Apply various measwring techniguas of mechanical progedias in industrial needs. (K3)

UHITI BASICS OF METROLOGY {9 Hrs)

Introduction o Metirology — Meed — Elaments = Work piecs, Instiuments = Persons = Emviranmiznl = (heir offiect
on Precision and Accuracy — Errors — Errors in Measurements — Types — Condrol = Types of standards.

UNIT Il LINEAR AND ANGULAR MEASUREMENTS {3 Hrs)
Linear Messunng Instrumants — Evolution — Types — Classification = Limit geuges — gauge design — terminology
= procedure = concepls of Interchangeablity and selecthve assembly — Angular measuning instrumanis — Types
— Boved prodrachor cinomelers angle gasges, spirt levels sine bar — Angle alignment lelescope = Autocollimator
= Applicalionsg

LUMIT I CMM, LASER INTERFEROMETRY AND MACHINE VISION '8 Hrs)
Basic concapd of lasers Advaniages of lasers — laser Interferometars - types < DT and AC Lasars marferometar
— Applications — Straightness — Alignment Basic concapt of CMM - Typas of CMM - Construclional featurss —
Protes — Accessories — Software — Applications — Basic concepls of Maching Vison Systern — Elsmant —
Appdications.

UNITIV FORM MEASUREMENT {9 Hrs)

F'l'i!'iﬂ-ip|ﬁ and Methods af Eh‘i’ﬁgﬂl‘lﬂis - Figiness measurerment = Thiead measurement, DN measurement,
surface finish measuramant, Boundness measurement = Applicdions,

UNIT W MEASUREMENT OF POWER, FLOW AND TEMPERATURE {8 Hrs)
Force, torgue, power - mechanical, Pneumalic, Hydraulic and Elscincal iype. Flow measurement: Venturimeber,
Quificemeler, rolameler, piol tube — Temperature: bimeialic sinp, thesmocouplas, elecirical resistance
themmameter — Rellability and Callbration - Readability and Rellabiity.

Text Books

1. R.K.Rajput, "Engineering Metredogy and Instrumentation”, 5K Kalaria and Soas Publishers, 2019,

2. RK. Jain , "Enginearing Metrology”, Khamna Publishars, 25" Edition 2013

3. JP.Hadiya, H.G.Kataria " Mechanical Measurements and Matrology®, Beoks India Publications, 2016,

Reference Books

1, 1L Gupta, “A Textbook of Enginesrng Metrology” Paperback Dhanpat Ral Pubkcations, 2019,

2. A Bewoor and Vinay Kulkarnd, "Metrology & Messurement” MeGraw Hill Education, 2017,

3. Krishramurihy Raghsvendra, "Engingaring Matrology and Measurements” Oulord University Press, 2013,
4. Raga Rajendira,”Principbas of Enginesring Matrology”, Jaico Publishmg House, J00E,

5. Backwith, Marangoni. Lisnhard, "M ical Measwamants”, Pearson Education, 2006,

B.Tech. Mechanical Engineering
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Web References

1. hitps:inplelec incourgesd 1121081 7N

2. hitps:inplelas infoourses/1121061 38/

3 hitps phoseusbacin

4. hifps:indliitkge.acinfomesiudylengineering
5. hitpifmach4u.in/

COs/POs/PS0s Mapping
Program Specific
— - Program Outcomes (POs) Outcomes (PS0s)
FO1 | POZ | PO3 | PO4 | POS | POS | POT | POS | POS | PO10 | PO11 | PD12 | PO | PSOZ | PS0D
1 3 1 2 - 1 - - 1 - i 2 1 2
2 3 1 1 - g - 5 = = 1 - 1 2 1 7
| 3 1 1 = 1 - - - - 1 - 1 2 1 2
4 3 1 1 = 1 - 1 1 2 1 2
5 3 1 1 - 1 - - - - i - 1 2 1 2
Corredation Level: 1- Law, 2 - Medium, 3 - High
& 2 BE.Tech. Mechanical Engirsering
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NUMERICAL METHODS LAB L TP LS Hrs
U1 SMEPS1 {Comman to ICE & MECH) 60 2 1 1

Course Objectives

« Tolzam the technigues of selving non-linear eguation,

+«  Tofind the solutions of simulaneous eguations.

+  Tomimoduce the numenical lechniques of differentialion and inegration.
+  Toundersiand the curve fiting techniques,

= To study about the single mean and difference of means,

Course Qutcomes
Altar complatian of the course, the students wil be able lo
COA - Find out the mot of the Algebraic and Transcendental equabons. (K3)
GO - Sohee the simultaneous eguations. [K3)
C03 - Know the iterative Interpodation fermula of integration. (K3
Cd - Implamenl Simpsons Hule formula, [K3)
G006 - Solve the Laplace equation using Mumericel metheds. [K3)
List of Experimeants
Foots of nondinear equalion using bisection method,
Roats af man-linear equalion using Mewton's method
Saolwe tha system of linear equaticns wsing Gauss - Elimination mathod,
Solve the system of linear equations wsing Gauss - Saidal itaraton melhod.
Solve the system of linear equations wsing Gauss - Jordan method.
Find the area by using trapszoidal rule,
Fit @ sbralkght line by mathod of least squares.
Fit & parabola by method of least squares.
. Test for Single mean.
10, Test for diference of mean.

o

Reference Books

1. ©. Xader, "C Language And Mumercal Methoda®, Mew Age Intermnational, 2007,

2. P. Biva Ramakrshng Das, *Mumernical Analysis®, Kindle Edition, 2016

3 Timo Heister, Lee G, Rebholz, FeiXue, "Mumerical Analysis an Infroduction’, Publisher De Gruyler, 2018,

4. K. Sankera Rao, "Mumerical Mafhods for Scientists and Enginears”, 3¢ Ediban, PHI Learming Pl Lid, Mew
Diafhi, 2018,

& Stewven G, Chapra, Raymond P, Canale, *Mumesrical Methods for Engineers ™ MoGraw — Hill Higher Education,
2010,

Web References

hitp:fnpiel_ac.infcoursesd111107063

hiltp:iaptel_ac infeourses 22102009

hitp:fimpiel ac.infcourses/ 111071 11107105

itk pcftenane. math, ditbac. In'=baskan'book pdf

hitps:tfarvew. math.ust. hk'-machasinumarical-melhods pdl
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COs/POs/P50s Mapping

Program Outcomes [POs) guﬂicgumrﬁ:fr;ﬁtélﬁ;

OO oGt ro2] Fos | Po4 | Fos | Fos | FOT | PO | P03 | FOTG | 011 | PoTz | PSOT| PS03 | PS03
i | 3| 2 1 1 . 1 . . ¥ . - 1 : 0 1
x |3 E13 |3l =% |= |[=]=[|= 2 1 : 1
3 3l 20 T 5E=1% = [=] = [|= - [ . 1
t 13121011 ]=]=1=T_ %<1=13= - 1 - 3
b a3l 2l a a4 1= 1.1+ s : 1 i : 1

Correlation Laval: 1- Low, 2 - Madium, 1 - High
B. Tech. Machanical Enginaaring
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Hrs
30

U19MEPS52 METROLOGY AND MEASUREMENTS LAB
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Course Objectives

= To acguainl praclical knowledge on various measwing and calbrating devices.

To familiarize with different measurement equipment’s and its usage in mdustng Tor qualily inspection.
To woplkang the working prnciple of mechanical measuring devices

To understand the importance of accurate measurements in the indusirial inspection.

Tio give exposure and hands on experience about the metrology of teoling.

Coursa Oulcomes

Aftar complation of the course, the slvdents will be able lo

COA - Calibrate the verniar, micromatar and slip gawges for tha inspedion, (K1)

CO2 - Maasura the gear booth dimensions, angls using sine bar, slraightness and Natness, Ihresd parameslars,
temperatura using thermocowpds, force, displacamant, lorqua and vibraban, (K1)

CO3 - Organize expanmantal investigalion of perfformance of strain qauges, LVIDT, Acceberodialer,
Stroboscoge and profila projactar. (K3)

CiOd - To relata measuring accuracy of different instrumants according bo the suitabdsy. (K2)

COE - To extract the results of measerement performed by different equipment’s. (K2}

List of Experiments
Calibration of Morometar.
heasurement of taper using Sine Sar.
Tool Maker Microscope {inspection of screws)
Stralghiness and Flatness Measurement using Autocolimator,
Surface Roughness Measuremen
Ingpeciion of Screw Thieads (Effective Diameder].
Measurement of Pressurs using Strain Gauges
8. Determinalion of the Time Congtant of Themmaocoupies.
9. Measurerment of Forcs using Transducers
10, Measurerment of Sirain using Strain Gauges.
11, Study of Displacement wsing LYOT
12, Wibrabon Measureman] using Acteiaromeler,
13, Moasurerment of speed wiing siroboscops
14, Inspaclion of gear Kadh profie wsing profile projeclons

H@m b L o

Reference Books

1. R.E.Rajput, 5.K.Kataria and Sons, Mechanical measuraments and instremastalions, Sk Kalana and Sons,
Mew Dalhi, 2013,

R Jalgaonkar, Mechanical measurements and Controd, Everest publications, Mew Delhi, 2010,

FE.Jaln, Mechanical and Industial easuremeants, Khanna publications, New Delhi; 2010,

Fega Rajendira “Princlples of Englneering Metrology®, Jalco Publishing Howse, 2008

Backwith, Marangonl, Lianhard, “Mechanical Measurements®, Pearson Sducation , 2006

o B w

Web References

1. https:ifwsw viab oo infparticipating-institute-it-bombay

2, httpf208.211.220.205/

3, hitpa:Vsites, google comiview'vlab-bnmitmach/home

4, hitps:Vsites google comfsitefmetralogyiabkirsrmdist-of-experments

5. hitpsifenaw bitswgl. ac inflab-manuats-mechi 1. EM-lab-manuals-converted. pdf

B Tech. Mechanical Engineening
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COs/POs/P50s Mapping
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e Program Outcomes (POs) ;umt::g;:__r;:r;;gj:}
PD1| POZ | PO3 | PO4 | POS | POG | POT | POB | POS | PO1D| PO11 | PO12 | PSO1 | PSOZ | PS03
1 |32z 2]|¢t]- - 1 | 2 | 5| 2 | 3
> |al1lz2z2111- : I |2 % | 5 | %
3 1 xT 112 "=l 2] - 3 -1 | 2| 3 | 2 2
i |al2lal2141]- " R ol 5 | 2
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U1SMEPS53 DYNAMICS LAB '.; ; F!' f Hrs

30
Course Objectives
s Toeguip the students wilh the principle of working of vanous govemnor and gyroscoplo effect
#  To reirtre the students with the different modes of balancing
= Toeguip the students with understanding of the various modes of viration
e Toincyicate the knowledge of understanding radius of gyration of gven systems
«  Toamstil the knsaledge of prezsare digiribution in beanings and 10 study the motion anebysis of CAM

Courae Cuftcomes

After complelion of the course, the students will be able fo

G014 - Demonstrate and perform analysis on various governor and understand the gyroscopic principhes
(K4)

CO2 - Recognize different mades of balancing (Kd)

C03 - ldentily and analysis diferent modes of wibralion {K4)

CD4 - Explaln the gyration effect on given syastems {K4)

COB - Inlerprel the pressure distribution in bearings and demonstrale tha CAM maotion (K4)

List of Experiments
1. Demopaskration of four bar inversion mechanism
2. Natural frequency of single mass, single helcal spring syslem
3. Natural frequancy of combanation of springs — springs in parallzl, 5prings in senies
4, Matural frequency of undamped torsional single robor, double rotor system
Effect of ineria (1) and stifiness(k)

5. Determination of radius of gyration of a given compound pendulum
8, Determination of radiua of gyration, moment of meria — bifilar suspenaion methoed - trifilar suspension

rnethiod
7. Damping coeffcient of lorssonal single retor aystem — Effect of depth of immersion in ofl and damping ratio
B, Resonancs frequency of equivalent spring mass system — undamped and damped condition

a) To plod ampliude Ve frequency graph lor dilferent damping
8, Determination of characteristic curves of Wall, Porier, Proell and spring loaded govamors
10. Static and Oynamic balancing
11, Whirling of shafts! delermination of eritical speed with and without Rolors
12. Gyroscopic couple verification
13. Journal bearing - pressune distribution of different loads al different Speeds
14, Cam motion analysis

Reference Books

1. 5.5 Rattan, Theory of Machinas, 3 edition, Tata McGraw-Hill Education India, 2019

2. Badhu Singh, Theory of Machines: Kinematics and Dynamics, 39 Edition, Publsher. Pearson Education
indla, d014,

3. AGhosh and A K Mallick, “Theory of Mechanisms and Machines®, 3@ Edition, Affiliated East-Wesi Pyl Lid,
Mew Delhi, 2008,

4. Rober L MNorton, “Design of Machinery®, Sth Editlon, MoGraw Hill Publication, 2011,

5 JuJlhcker, GR.Pemock and JE Shigley, “Theory of Machines and Mechanisma, 3rd Edfion, Coedord
Universily Press, 2009

Web References

hittp:ftmm-nidk viabs acinfexp2 @index.html

hitip:ftmm-nitk. viabs.ac.infexpdind ex.himl

hitip:iwtabs. jith ac.infdabs-devilabsiasmlabiabsiegt Wheory. php
hitip:fwtabs.lilh. ac.imiabs-deviiabsimil_bootcampimachine_theorgindas phip
Ftpsdmm-nlts wabs.ac nfexp2ifindex, himl
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COs/POs/P30s Mapping
. Program Ouwteomes (POs=) &nmmm
Po1 | Poz | Poz [ Pos | Pos [ Pos [ Por [ Pos | Pos [ Po10 | Po11 [ PO12 | PSOT [ PSO2 | PS03
1 g |-z [ 2 1 1 ; ‘ : . ; 1 2 2 1
2 a2zl a1 -1- - . = § | 2 | =& 1
3 2 -1 & [ 'y == = - . 1 F 2 1
4 BEEEIEEE - - i 2 2 1
5 F T & [ e == o = F 1 2 R

Correlation Level: 1- Low, 2 - Medium, 3 - High
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LT FPFLC Hms

L19MEP54 CADICAM LAB 00 2 1 30

Coursa Objectives

v Tounderstand code of drawing praclics as per BIS conventions for mechanical elements using CAD
Software and expasung on CNG machanes

s Erepare the -0 and 3-0 drawings using parametric solid software’s a5 per industry femplates.

= To familiarize on the Structural Analysis of 30 elemeants Using Ansys

¢ Toinboduce the concapts of Tool path generation, integration of CADMCAM with the production maching,
and Cormputer controd of machinas and procasses in manuiaciuring systems

o  Tocreate good understanding on reading, drafling, maodaling and analyzing of the given componant

Course COutcomes

After completion of the course, the students will be able fo

C01 - Interpral the given drawing as per BIS convanfions and exposure in CHNE machining, (K1)

C02 - Generate 2-0 and 3-0 drawings using parametric sofid sofiware's as per industry templates, [K4)
CO3 - Perdorm sbnectural analyzls on 20 and 30 slements. [K4)

CO4 - Exlend CAM scfiware to genarate NG codea. (K4)

COS - Interpre| lhe given component and perfarm analysls on 30 elements. (K4)

List of Experiments

Modeling a component using a 30 Modeling Software and Drafiing
Model, Azsamble and Draft a 30 Produc using a 30 Modeding Package
Modaeling a component and Imposding to ANSYS and Meshing
Creating APDL in ANSYS for a parameinc case study
Shear Forca and Bending Momend disgram using AMEYS APDL or Workbench
Struciural Analysis of a 30 Cantilever Beam and Walidating the resulls with 10 and 20 oplions in ANSYS
PFrogrameming and machining of given comgponent wusing CHEC furning canter.
Programming and simulaton of gven componant using CAM software (Lathe),
Programming and machining of given component wusing CHMC machining canter,
1|;| Programming and simulation of given component using CAM software (Milling).

11. Programming and machining of given componeant using Universal Milling Machine

oo o O R R LA R

References! Manuals/ Software

1. REK Singal, Mridul Singal, Rishi Singal. "Fundamentals of Machining and Machine Took™ - LK
Imtermational Publishing Homea Pyt Lid; New Delhi, 2008

2. Ken Evans, "Programming of CHC Machines", Industsial Prass Imc, ULS.; Fourth edition, 20186,

3. Peler Smid, CHC Programming handbook: 2 comprehensive guide to practical GG programming,
Indusirial press, 2018

4, Diwya Zndan, Waorking with ANSYS 1K Imlemational Publishing House Pyt Lid, 2016

Web References

1. www CATIA reolAuiodesk Imsaenton’ Salidworks JANSY 5. Soflwane Tubosals
2. hitpsoisies ualbada calwmoussalansysTutarlal

3 hitpscifweanwe viab cointiroad-area-mechanical-angineening

4. hitp:ivlabs. itkgp. ermetintcad!

& hitpsctwesew. pdidrive comfsearch g=Duane+Waidinger
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COs/POs/P530s Mapping

118 "

Program Outeomes (POs)

Program Specific
Dulcames [PS0s)

s, PO1| POZ | PO3 | POR | POS | POS | POT | POB | POS | PO10| PO11 | POA2 | PSOT | PS03 | PSOT |
1 32| 2 1 1 - . 1 2 2 1
2 3| 21211 1 - ; " - 1 2 2 1
3 a |21 2|1 1 - . . 1 ] 2 1
a - HEEERE 1 - - . 1 2 2 1
5 a | &= 2| 1 : £ - B 1 2 2 1

Correlation Leveal: 1- Low, I - Medium, 3 - High
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L TP C Hrs

U13MECSX CERTIFICATION COURSE - Il
0 0 4 - 50

Students shall choose an International cerlification course offerad by the reputed organizations like Goaghe,
Microsoft, IBM, Texas Insiruments, Bentley, Autodesk, Eplan and CISCO, ele. The dwation of The courss js 40-50
hours specifisd in the curnculum, which will e offered through Centre of Excallance.

Paza /F all will be datermined on the bagis of participation, atiendance, pefamance and completion of the course,
Il @ candidate Fallz, he/she has to repaat the coursa in the subssgquent years. Pass in this courss is mandatory for
the awand ol dedgres.

ﬁk E.Tech, Mechanical Enginesring
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SKILL DEVELOPMENT COURSE 5 L TP G Hms

LT9MESST
(Foreign Language / IELTS - ) 002 - 30

Studenl should choose the Foreign LanguagelELTS course fike JapanessaFrench! Germany|ELTS, elc.
approved by tha Departmant commitiee comprizéng of Ho, Programme Academic Coordinator, Class advisor
and language Experts. The courses are to e approved by Academic Council on the recommendation of Hol
at the beginning of the samesier f necassary, subject to ratification in the nex Academic council maating.
Students have fo complete the courses successhully. The Commities will monitor the progress of the student
and recommend the grads (100% Continuous Assessmend pattzm) based on the completion of course. The

marks attained for this course s ol considered for CGPA calculaltion

ﬁk B Tech, Mechanizal Enginearing
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SKILL DEVELOPMENT COURSE & LTPC Hrs
{Presentation Skills using ICT) 0oz - 30

U19MESS2

The methodolegy used iz "learming by doing®, a hands-on approach, enabling the students {o follow
their own pace. The leacher, afier explaining the project, became a futor, answenng questions and
helping studants on their learming experience.

ICT skills
Unoerstand ICT workflow in cloud computing.
« Manage multitasking.
Deal with main issues uging technolegy in class,
+  Record, edit and deliver audio and video.
s Automate assessments and results.

Teaching tools
«  Different ways to create audiovisual activities,
»  Harndbe audiovisual editors.
Coblaborative working.
Individualize laarning experisnca.
« Gatinstant feedback from stdants.

Each one of the students will be assigned an ICT Topic amnd the student has o conduct 8 detailed
study and have 1o prepare a report, running to 15 o 20 pages for which a demo to be performed
followed by = bref queston and answer gesgion. The dema will be evaluated by the intarnal
assassment committes for a total of 100 marks. The marks attained for this course is not considerad
far CGPA calculation.

e B.Tech, Mechanical Enginesring
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LT P C Hs
o .- 30

U1SMEMS1 ESSENCE OF INDIAN TRADITIONALKNOWLEDGE

Course Objectives
= Togetaknowledge in Indian Cullura
o T Knew Indian Languagpes and LEeratune and the foe arts in India
«  Toexplore the Sclence and Scientisis of Medisval and #Madern India

Course Dutcomes

Affar complefian of fhe course, the sludents wil ke able to
CO1 - Uncherstand phidosophy of ndian cullurne,

COR - Diskenguish the Indian languages and literaiure.

GO - Learn the philesophy of anciant, medieval and modem India.
G0 - Acguire the information about the fine arts in India.

C0O5 - Know the contribution of sclentists of different eras.

UNIT | INTRODUCTION TO CULTURE (6 Hrs}
Culture, civiization, cullure and heritage, general charactenstics of cufture, importance of culture in human
PMerature, Indian Cullure, Ancienl India, Madiaval India, Modarn India

UMIT I INDIAN LANGUAGES, CULTURE AND LITERATURE {6 Hrs)
Indian Lemguages and Literaiure-I: the role of Sanskrit, significance of scriptures o current sociely, Indian
philozaphles, oiher Senskril Merature, Iteralure of soth India Indian Languages and Lilerature-ll: Northam
Indian |anguages & Berature

UWIT 1l RELIGION AND PHILOSOPHY {6 Hrz)
Rafigion and Philosophy in anciend India, Refigion and Philosophy in Medisval Indis, Religious Reform
Movements in Modem India [ssleclad movamants cndy)

UMIT IV FINE ARTS IN INDIA (ART, TECHNOLOGY & ENGINEERING) {6 Hrs)
indian Painting, Indian handicrafts, Muskz, divisions of Indian clagsiz mugie, modem Indian musie, Dance and
Drama, Indian Architecture (ancient, medieval and modern), Sclance and Technology in India, develspmaent of
gcience in ancient, medieval and modem (ndia

UMIT ¥V EDUCATION SYSTEM IM INDIA [& Hrs)
Educalion in ancieni, medieval and modem India, aims of educabion, subjects, languages, Science and
Sciantists of Ancient India, Science and Scienfisfs of Medieval India, Scientisis of Modam India

Reference Books

1, HKapll Kapaoor, “Text and Interprelation; The India Tradiion®, |S8N; 81248033375, 2005

2. “Solence n Samskril®, Samskrila Bharli Publisher, 1588 13 $T8-B187276333, 2007

3, NCERT, *Posiion paper on Arts, Music, Dance and Theaire', ISBN §1-7450 454-X, 200

4. 5. MNarain, "Examinalions in ancien! india”, Arya Book Depol, 1953

5. Salya Prakaszh, "Founders of Sciencas in Ancient India®, Vijay Kumar Publisher, 193

6. M. Hiriyanna, “Essentials of Indian Philosophy”, Motilal Banarsidass Publishers, 15BN 13; 978- 812081020,
A4
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U19METS1 THERMAL ENGINEERING '1; I E i Hrs

Course Dbjeclives

« To study the companents, systems and performance of iMemal combustion engines,

= ToIntegrete lhe concepls, laws and methodologies from the first courses in thermoedynamics inle analysis of
Braylon cycle and sleam power cycles

= To provide knowlsdge on steam nozzles and steam lurbinas

= Toimpart kadededga an working principles and pefarmancs of 280 COMprassons

« T apply the thermodyaamic concapis into refrigeration and air conditioring

Course Dutcomes

Aller complation of the coursa, the students will be able to

COA - Recognize the companeris and siudy the perdormance of internal cembustion engines. (K2}

CO2 - Nustrate the working of Brayten and steam power eycles in T-5 diagram and formulate ks efficiency (K3)
CQ3I - Analyre the problem relales (o sleam nozxles and steam furbines (K3}

CO4 - Compare fhe working parformance of reciprscating and relary comprassors (K4)

C05 - Estmate the performance of refrigerstion and air conditioning (K4)

UMIT I I ENGINES CLASSIFICATION (12 Hrz)
Clazsificalion of IC engines — petrol and diesel engines; bvo stroke and four stroke engines — scavenging in bao
stroke angines - porl and valve tlirming diagrarn - fued sepply system in S8 and CF angines - aniion systarm and it
types — cooling syslem and its bypes — ubvicalion system and i% lypes - = heal balance et far 10 engines,

UNIT I GAS AND STEAM POWER CYCLES {12 Hrs]

Gas power cycle -Oto, Diesal, Dual, Brayton cycles, Calcuistion of mean effective pressure and air standard
efficeency, Sleam power cycles-Rankine cycle, Modifications with rehaater and regenarator.

UNIT Il STEAM NOZZLES AND TURBINES {12 Hrs)
Flow of steam through nozeies. shapes of noezles, effecl of ricbon — Nozzle eficency- General relaticnship
between area, velocily and pressure in nozzle flow, Critical pressare ratio - Impatse and reaclion principles,
compounding, and velocity diagrams for simphe lurbines, speed regulalions = governors, Hehealang the sheam-
Eleeding.

UNIT IV AIR COMPRESSO0OR (12 Hrs)
Classification - Reciprocating Arx Compressor - working principle, work of comprassion with and  withowt
cegrance. Mullistage air compresasr and [nber copling (Descrptive treatment only), Rotary Compressors —
Cantrifugal Compressor and axlal flow compressor (Descriptve freatmeant only), Screw Comprassors

UNIT ¥ REFRIGERATION AND AIR-CONDITIOMNING {12 Hrs)
Furgiamantals of relrigaration and air condifioning - Vapour comprassion ralfigeration cycle- super heal, sub
cooling- Performance calculations- Performance caleulation of vapour absorplion system: Ammaonia- Water,
Lithium barde- water systame— AMemate refrigarants- Ar conditioning systems: Iypes, working principles-
Peychrometry - Cooling Load caloulations — Concept of REHF, GEHF. ESHF.

Text Books

1. Frank Kreilh Ed, The CRC Handbook of Thermal Engineering, CRC Press LLC, 2013,

2. C.P.Kothandaraman, S.Domkundwar, AN, Domkundwar “A course in Ihermal Engineering”. DhanpatRai
and sons, 2004,

3. V.Ganesan, “Internal CombustionEngines”, TataMeGraw-Hill, 2007,

References Books

1. WoWillard Pulkrabek- Intemal Combustion Engines, Prentice Hall of India, 2003.

2. J B Heywood- internal Combuation Engines — fundamentals, MoGraw Hill, 1984,

3. RRuedramoodhy, “Thermal Enginesering”, Tata McGraw Hill Publishers Co, Ltd,, Mew Delnd, 2016,
4, Rajpul RK, Thermal Engineering, 10th edition, Lakshmi Publications, 2018

B.Tech. Mechanical Engineearing
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8. AXunus Cengel, Robert H. Tumer, John M. Cimbala, Fundamendals of Thermal-Fluid Stiences, |ndian
edition, 2014

Web Referonces

htips:inplef acinfcourses 12100 112103262/
https:inplel ac.infcourses/1 121 03112103262/
htlpsinplel ac.infcourses 1211 0311210027
httpa:inptet.ac.in‘coursesM 1210611210613
htlpsinptelacinfcourses 121 0512105125
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COs/POs/PS0s Mapping
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Program COutcomes (POs) mmsrpﬁgﬂ
il PO | POZ | PO3 | PO4 | POS | POS | POT | POR | POS | PO10 | PO11 | POM2 | PBOM | PSOZ | PS03
1 3 2 2 2 - i 2 2 2 3
2 3 2 2 2 - - 1 - 2 2 2 3
3 3 2 2 2 - - 1 - 2 2 2 3
4 3 3 | | - i 2 2 2 3
5 3 3 3 3 - 2 - 1 - - 2 2 2 3

Correlation Laval: 1- Low, 2 - Medium, 3 - High
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U1SMETE2 DESIGN OF TRANSMISSION SYSTEM

Course Objectives

= To shudy about various transmissions system like balt, ropes and chain drive

« To correlate difference between spur gears and helical gears and to design.

« Todesign bevel gears, Worm Jears and skew gears.

= To select suitatle gear box dasign for spacific apgplicaton,

« Towunderstand differant iypes of dutches and brakes, ils Tailures, applications and determine standard design
procedure for single and multi-plate clulches.

o
B =4
2
w0
g3

Course Qutcomes

Affer complation of the coursa, ha students will be abfe fo

01 - Apply the design pracedure Tor bell, repe and chain Dvives using Design Data Hand book. [K3)

CO2 - Undamsland the standard geomealry, applicalion, filures and design of Spur and Helical Gear, (K3)

€03 - Understand the standard geometry, applicstion, filures and dasign of Bavel and Worm Gear. (K3)

CiO4 - identify the gear box for spacific appications (K3}

C05 - Understand differant types of cdulchas and brakes, is failures, applications and determine standard
design procedurs, (K3}

UNITI BELT, CHAIN AMD ROPES (12 Hrs)

Belt Drive: Introduction, types, Material, Design of Balts — Fiat Balls and Pullays < W Balls and Pullays. Chain
and Rope: Design of chain divas — Wire ropas.

UNIT Il GEAR DRIVE: SPUR AND HELICAL (12 Hrz)
Spur gears, Infroduclion, Types of fallure, design requirements, gear terminclogy, design analysis, siress

concantration, dynamic load, surface compressive siress, beam strength, gear malerals, design procedure, Gear

Lubrication.

Helical Gears: Terminology of Helical Gears, Virtual number of leelh, Tooth proportions, Force analysis, SBeam

strangth, Effeclive Load on gear inoth, design procedure,

UHIT Il BEVEL AND WORM GEAR {12 Hrs)
Bevel gears - nomenclature, design of gears — based on bending and wear criteria- based on Lewis and
Buckingham egquallon, worm and worm whesl — nomanclature — design procadura

UNIT IV GEAR BOX (12 Hrs)

Gaomatric Prograssion = standard step Rabo- Struclusal and may diageems - Desgn of slding mesh gaar Boxas
for machine tools — Dasign of Speed redwecers by using spur and helica) geans,

UNITV MOTION CONTROL: CLUTCHES, BRAKES (12 Hrs)

Intemal = Expanding Rlm clutches and Brakes — Externel — Conlracting Rim clutches and Brakes — Band type
Clulehes = Cons cidehes and Brakes

Text Books

1. JE Shigley and C.R.Mischka, “Mechanical Engineerng Design”, MoGraw-Hill Intematianal; 11th Editian
2014,

2. W Bhandad, "Design of Machine Elements”, Tata McGraw-Hill Book Co, 4th Edition 2018,

3. T.1 Prabhu, Design of Transmizsion Elemants, Madras book howse, Chennai, 2018

References Books

1. RS, Bhurmi, J K. Gupts, "Machine Degign”, Euragia Publishing House (Pvi) Lid. Revised Edition, 2008,
2. Sadhu Singh, "Maching Design”, Khanna Publishing House, 1st Edition 2019,

3. P.C. Gope, "Machine Design — Fundamental and Application”, PHI learning private Rd, Mew Deli, 2012,
4. Design Data book= P3G College of Technolegy, Coimbalors, 2018,

5. AC Ugural, "Mechanical Design, An Integrated Approach®, MoGraw Hill Education, 2003

£ B.Tech. Mechanical Engineearing
'[ﬂ B e B i)



Academic Curticulum and Syllabi R-201%
Web References
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1. hitpsfinplelacinfcourses/ 1121031 12103262/
2. hitps:feptelac.infcourses 12106137
3. hitps:fnplelac.infoourses 081 06T OE 1051604
4_ hitps:'nptelac.in/coursesd 121051 12105234/
5. hitps:'nplelac.infcoursasd 1271051 12105124/
CDs/POs/IPS0Ds Mapping
Program Outcemes (POs) gul'ﬂ*g' ﬂmfﬂfggm
COs |—
PO1 | POZ | PO3 | PO4 | POS | POS | POT | POB | POS | PO1D | PO11 | PO12 | PEDT | PSOZ | PS03
1 3 2 3 2 | 2 1 - - - 1 3 2 2
i 3 2 3 2 3 2 1 - - - 1 3 2 2
3 3 2 3 2 3 2 1 4 . " 1 3 2 2
4 3 2 3 2 3 2 - 1 - - - 1 3 3 2
5 3 2 3 2 3 2 - 1 - - 1 3 Z 2
Cormrelation Level: 1- Low, 2 - Medium, 3 - High
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HIMETE2 FIMITE ELEMENT ANALYSIS

Course Objectives

= T learn tha basiz principles of finite elament analysis procadura.

« Tounderskand the concapts of discrefizalion

= To leam lhe theory and characierlsics of finlle elements hat represend engineering stroctures,
= To understand the nabers of Bo-parametnic and iso-perimeliric alamants

= To leam and apply finite slement solulions 1o structural, thesmal, dynamic problem

L=
= o
= o
Ll
&

Course Dutcomes

After complation of the pourse, the sfudents will be able fo

L0 - Discuss the concepts behind varous metheds and weighted residual mathods in FEM. (K2}

C02 - Describe the discrelization concepls. (K2}

03 - identify the applcation and characienstics of FEA elements such as bars, beams, plane and
Emopenmetric elements, and 3-0 elemeand. (K4)

CO4 - Compare the Eo-parametric and o-pefmelrc elements. (K4)

C OS5 - dentily how the finite alement method expands beyand the strectural domain, for problems insohsng in
struciural dynamics, heat transfer and fluid flow, (K4)

UMIT | INTRODUCTION {8 Hrs)
Finite slement mathod, stress and aquilibovm, strain — displacement relations, stress — sirain relations, plans
shpens and plane strain condiions, varous and weightad resideal methods, concept of potential energy, ong
dirnensional problerms.

UMIT I DISCRETIZATION {3 Hrs}
Elemani shapes, discrobizafion procedures, assembly of stifiness mairix, bandwidth, node pumbering, mash
generation, interpofation functions, and kocal and global coordinalos, convergence requirgments, and ireatment of
boundary conditions,

UMNIT Il ANALYSIS OF TRUSSES {9 Hrs)
Finite elemend modeling coordinates and shape funcllons, assembly of globel stiffness mabrix and load vecior,
finite elemeanl equations, Wealmen! of boundary condibens, sbress, strain and suppor rescilon cabculalions,
Analysis of Beams: Element stiffness malrs for Hermil beam elemend, dedvation of load vector for concenirabed
and DL, simple problems on beams. Modeling of lwo dimensional siress analysis with constant sirain (riangkes
and freatmenl of boundary condilions, femulalion of axisymmetric problems,

UNIT IV HIGHER ORDER AND ISOPARAMETRIC ELEMENTS {8 Hra)
{ine dimensional guadratic and cubic elements in natural coomdinalas, two dmansional four nodded isopenimetric
elements snd numerical integration.

UNIT Y STEADY STATE HEAT TRANSFER ANALY SIS {9 Hrs)
One-dimensional analysis of 2 fin and two difmensicnsl analysis of thin ptete, analysss of 2 uniform shatt subjected
b lorsion. Dynamic Analysis: Fammulation of Bnile elemen] moded, shement consisten and lumiped mass malhices,
evatulion of Eigpen vatees and Eigen vectars, free vibration analysis.

Text Books

1. Tirupathi R. Chandrupatla, Ashok 0. Belsgundu, Introduction to Finite Elsmants in Enginesding, 4'* Edition,
Prentice Hall, 2012

2 Singéresu 5 Rao, The Finke Element Methods in Engmeering, & Edition. Elsevier Bulierworih = Heinemann,
2017,

3. Heddy, .M., “&n Infroduction 1o the Findte Element Method®, 3@ Edition, Tata McGraw-Hill, 2005

Reference Books
1. P Seshu, “Text Book of Finlte Element Analysis®, 3rd Edithon, Prentice-Hall of India Pyl L., Mew Dehi, 2007,
2. G.Ramamurihy, "Apphed Finie Ela alysis™, 2™ Edition, Wiley Publication, 2010,

“‘%’: E. Tech, Mechanical Engineering
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3, 5.8iddu, Anup Goel, Parmeshwar Paiil, W, |, Jamader, “Finile Element Analysis™, Tachnical publications, 30149,

4. .5 Krishaamurihy, “Finile Elemend Analysis”, Tala MoGraw-Hill, 2000,

5. Robert O Cook, David 5 Malkus, Michael E Plesha, "Concepls and Applications of Finite Element Analysis®, 4ith
adition, Johin 'Wilay and Sons, Inc., 2003,

Web References

1. hitps:inplel acinfcoursasi 12104783
2. hitps: fsnws Coursara. o
3. hitps:Merew featutorials com
4. hitps: ffewe Bciencedirect comftopics/engineerngfinila-elemant-analysis
5. hitps:ffenwee comsol.co_infmultiphysicsfinite-alement-mathod
COs/POs/PES0s Mapping
Program Specific
.y Program Outcomes (POs] Outcomes (PS0s)
PO{ | PO2 | PO | PO4 | POS | PD6 | POT | POE | PO9 | PO10 | PO11 | PDM2 | PEOT | PR0OZ | PS03
1 3 2 2 2 2 1 = . . . . 1 3 2 i
i 3 2 2 2 ) 1 - . . - . 1 3 2 i
3 3 2 2 2 2 1 - . - - - 1 3 2 i
4 | 3|23 |2|[2]1 - - | 3 2 1
HERERESEIAEREAED R E - - ] i 3 2 1

Correlation Level: 1- Low, 2 - Medium, 3 - High
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U1SMETE4 ADVANCED MANUFACTURING TECHNOLOGY

Course Objectives

e To study aboud the inlroduction of tneonvenlional machining procasses

o To sludy abosd micro machining process and tz matedal removal machanism.

= Toleamn about the micro febrication.

= Tolearn about the importanco of numencal control machines,

¢ Toimparl the knowledge of group lechnology and fexible manufachering syslam,

w -
o -
o
L
x
w

Course Quicomes

After completion of the course, the sfudentz wil be able to

S0 = Acquire knowledge about unconventional machining process and advantages. (K2}
C02 - Gel 2 bioad wisw about mecro machining and simulation of atomic scale leved [(K2)
CO3J - Gel knowledge aboul modern micro fabrication procasses. (K3)

CO4 - Acuire knowledgse about numenical confrol machines. (K2)

CO5 - Bacome Tamiliafize wilh group technalogy and flexible manufaciuring $ystems, (K3}

UNIT] NON TRADITIONAL MACHINING PROCESSES (5 Hra)
introduction o Mon-radigtional machining, Meed for Mon-treditbona! machining process, Comparson between
fraditienal and non-traditionsl machinang. Selection of non-tradittonal machining processes, Specific advaniages,
limitations and appdications of non-tredilional machining processes, Introduction, egquipment and matenal process
of EDM, ECM, ECG, AJM and USM

UNIT Il MICRO MACHINING PROCESS (& Hrs)
Micromachining — definition - principle of mechanical micromachining - Classification of micromachining and Mano
finishing processes, Moleculzr dynamics simedations of machining at atomic scale. Diamond Tum Bachining
(OTH} - components of DTM — regurements of DTWM - materal removal machanizm — molectar dynamics - teod
Feomealry

UMNIT I MICRO FABRICATHOM {8 Hrs)
Materials for Microsystems manufaciure - Substrates and Wafers, active substrate matenals, silicon and silicon
components. Photolthography based micro fabrication processes - Photo resist development, Addifive and
subfractive techmégques — CWD — PYVD — etching - chemical, plasma - resists removal. Large aspect ratic micro
manufacturng - LIGA, Deep Reactive lon Elching.

LUMIT IV MUMERICAL CONTROL MACHIMNES {3 Hra)
M.C. mechines — Introduction. Types, Ecomomics adwantagea and applications, CHC, DNC (Direct and
Distributed). Tuming and Machining cantree— Description and Types of ATC, applicalions. MC par programming -
Types — Introduction t programming languages, APT programming, Examples on CME Turning, Milling & Drilling
operatiens, Preliminery study on simelation of CAD baged MC programming.

UNITY GROUP TECHNOLOGY {9 Hrs)
Group Technology: Par familles — pars classification and coding. Examples ROC Algosiihm, Applcations. Flexibia
Manufachering systems — Types, components, planning and mplementation |sswes. Inbroduction of Leam and
Agile Mamufaciurng systems — Comparisoen

Text Books

1. Mikel P. Groower, Automation, Production Syslems and Computer Integrated manufacturing, PHI Lid., New
Delhi, 2018

2 Halpakjian, Schmid. “Manufactusing Englneering and Techaology™tih ediion, Preatice Hall 2010

3, G Boothrowd et al, Automatic Assembly, Marcel Dekker Inc., Mew York, 1993

T, B.Tech. Machanical Engineering
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Reference Books
1. Chus C.K., Lecng K.F., And Lim C.5_, "Rapid Prafotyping: Principles and Applications”, Third

2
- 3
4.
5,

Editlon, Word Scientific Publishers, 2010

P. Radhekrishnan, NG Machine Tools, Dhanpat Ral & Sons, New Delhl, 2000
F. Rachaknshnan and 3. Subramanian = CADMCAMTIM, Wiley Eastern Lid, 2000,
F.M. Rao el al, Computer Alded Manufacteing, Tala McGraw Hill Publishers, 1253,

Web Refereances

1. hitpcdinpdel acindcourses 112104028/

2. hitpsinptel. ac.infcoursast 1211071 12107078/

3, hitpstinptel. acinfcourseat 120110411 12104 288/

4. hitpainptel acinfcourses!1 1214071 1210707

. hitpazinptel ac infcourseal 12/ 104/1 12104204/

COs/POz/P50s Mapping

Program Specific
cos Program Qutcomes [POs5) Outcomes (PS0s|
PO1 | POZ | PO3 Pnl-j_Fnﬁ POG | POT | POB | POS | PO40 | PO11 | PO42 | PEO1 | PSD2 | PSD3

1 3 2 a - 1 i i - - 2 - 1 2
2 3 2 2 - - 1 1 i - - 2 - 1 2
3 3 2 F . - 1 1 1 - - . 2 - 1 2
4 3 2 2 - 1 1 i - - - 2 - 1 2
] 3 2 2 . - 1 1 1 - = FJ - 1 ]

Correlation Level: 1- Low, 2 - Medium, 1 - High
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U1SMEPE1 THERMAL ENGINEERING LAB

Coursa Objectives

= To provide knowiedpe on the parformance of steam turbing and boiter

» To understand the function of orest apparalus and sloam cablximatar

» To undarstand thie working principle of cooling tower, refrigeralion and Alr-conditioning system
« Te apply the knowledge to conduct parformance {eat on of IC engines.

= To provide knowledpe on Assembly and Dismanila of & Engines.

Course Qutcomes

Alter compladian of the coursa, Ihe students will be able (o

COr - Explain the air conditioning, refrigeration system, codling fower and conduct perfarmandce lest (K1)
GO - Summarize the petrol engine and dissel engine parformance (K2)

CO3 - Apply the theorstical and actual knowladge to draw walve iming and podt liming diagram (K3}
L4 - Anelyse the heal balance test and retasdstion test on diessl engines [K4)

CO5 - Anzlyse the Engine exhaust gas analysis using Orsat apparstus (K4)

List of Expariments

‘alve ard post timing diagrams of 4-stroke and 2-stroke |C angines respactivaly
Parformanca test on Singledmulti cylinder 4-stroke pedrol enginas

Parormance teat on Singlefmulti oyinder 4-stroke Dissel angines

Hizal balance test aa O engines

Retardation and moloring lest on 4-stroke engine

Parformance besl on Vapour comprassion Refrigaration system

Parformance lest on Air-condilioning systenm

Parformance best on caoling Tower

. Parformance best on Vapour absorplion Refrigeralion syslem

10. Engine axhausi gas analysis using Orsal apparatus

11. Parformance test on a boilar

12. Parformance best on sieam turbing

13. Determination of drynass fraction of steam wsing calodmedar

14. Azsembly'Dismantling of Engines to identify the parls and their position in an angine

0 om oW R L

Reference Books

1. V.Ganesan, "Intemal Combustian Englnes”, Tata Molraw-Hill Educaticn, 4'" Editon, 2012,

2 0P Arosa “Refrigeration and Ar Conditloning” Tata MoGraw-Hill Education, 3™ Edition, 2005,

3. LB, Heyweod “Intemad Combustion Engines” fundamentals, MoGrew Hill, 194848, J.B. Heywood— Intemal
Coambustion Engines — fundamentals, MoGraw Hill, 19848,

4. R.Rudramaorhy, “Tharmal Engineering®, Tata MoCraw Hill Pubdishers Co. Lbd,, Mew Delhi, 20146,

5. ALK Rajput, Thermal Engineering, 104h edilion, Lakshmi Publications, 2018

Web Referances

1. hitps:\nptelacinfocoursas 1210351 121032621
2. htpe:inpial.ecincoursast 1211 03M112103262F
3. hoips:Vnpiel.ecinicourses! 1210312103275/
4  hfpsfapel acinfcoursest T2M0EM 121061 33
5 hftpsiinplel ac infcourses! 1205 121051 29¢

B.Tech. Mechanical Enginesring
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COsPOs/P50s Mapping

- Program Outcomes (POs) - ELE::ET;;E;
FOA | PO2 | PO3 | PO4 | POS | POG | POT | POS | POS | PO1D 11| P2 | PRO1 | PS0OZ | PS03

1 3 2 2 . 2 . | - - z 1 2 2 2 1 3

z L 2 i 2 - | - FJ 1 2 2 2 1 3

3 3 2 2 2 | - - F 1 £ 2 2 i 3

4 | rd 2 2 A - - - F 1 2 2 2 1 3

B 3 2 2 2 e - - - 2 1 2 2 2 1 3

Correlation Laval: 1- Low, 2 « Medium, 3 - High

B.Tech. Mechanical Engineering
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U1SMEPE2 COMPUTATIONAL FLUID DYNAMICS LAB

Course Objectives

= Taointroduce the students about the science of computational fuid dymamics and heat transfer

= Ta leach the shegenls on the concepl of boundary layer fiow, the principle of viscosgy, pressure and flow
maasurement,

«  To apply the simulation lechmigues on heat flow problems.

«  Ta apply simulation technigues relates ta thesmal problems.

«  To have a clear understanding on FEM sofbware,

L TP C Hes
o 0 2 1 30

Course Qutcomes

After complation of the couwrse, the sfudanis will be abile fo

S0 - Understand the pre and post processing steps in CFD study (K2)

CO2 - Apply the concapts of boundary layer flow, the principle of viscosity, pressune snd flow measurement
(K3)

C03 - Deslgn Optimization using CFD for fuid flow Simelation {K4)

CO4 - Degign Optimization using CFD for Thermal Simulation {K4)

C05 - Evaluale the problems using FEM software [K4)

List of Experiments
fntermal Pipe flow problem using theoretical FEM.
Analyzing Flow in 8 System of Pipas using AMSYS.
Simulate the dreg coeflicent of a2 droular cylinder immersed in & uniform fluid stiesm using AMNSY S Solid
Wiorks Fhow samulation,
Flow of water through a ball valve assambly using AMSY S Solid Wiorks Flow Simulation.
Fizat Conduction within a Solld using ANSYS,
Tamperatsne distibation B a fin cooled elecironic component using ANSY'S,
30 Heat Conducticn within a Solid-Cell Phone using ANSYS,
Calculation of he effciancy of he cownler Mow el exchanger using ANSY S 5oelid Works Flow Simutation.
Conjugale heat iransfer problem using AMNSY SSolid Works Flow Simatation.
'H] A0 Thermal Analysiz, Finned Pips using ANSY 5.
11. Tharmal stress analysis of pislon

L

Bom -k

Reference Books! Manuals! Software

Janna, W.5., "Design of Fluid Thermal Systems”, Cengage Learning, 3rd Edition, 2011

Jaluriz, ¥, "Deskgn and Cptmization of Themal Systams’, MoGraw-Hil, 2nd Edifion, 2007
McOonald, 8. 5., and Magande, H. L., “Thermo-Fluids Systems Design”, John Wiley, 2012,
Suryanarayanan, M. V. and Aricd, &, “Design ard Simulation of Thermmal Systems’, MoGraw-Hill, 2003,
Jahin O, Anderson, “Computational Fluld Dynamics: An Infroduction”, Springer, 1582,

cb Refersncas
hifps:ifanves. courser, angltoursalispabuilldaerodymamics
hifp:inpted.ac.inftoursas 01 106045
hitp:Nocw.mil. edw'coursesfaeronautics-and-astronaulicsM B-100-aeradynarmics-fil-2005
hifpe:fnpialacin'coursas’ 12104 183
hifps:Maves. featulonats.com
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COs/POs/PS0s Mapping
cosl Program Qutcomes [POs) mmsr;;g:l
01| PO2 | PO3 | PO4 | POS | POG | POT | POB | PO9 | PO10 | PO | PO12 | PSSO | P02 | PSOD

t(al2121vT1 ; o — 1 :
2 3 2 . i 1 ) i - = = ; : . 1
MEAESESESE 3 —t———T T 1
4| 3]a|a]|l2]2 . =1 3 : — - 1
HAEAEYENERE: =T = 1=1 3 _ : : . :

Correlation Level: 1- Low, I - Medium, 3 -
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U1SMEPS3 MANUFACTURING TECHNOLOGY LAB

Course Objectives

« To Study and acquire knowledge on varlows basic machining operations in special purpose machines and s
apglications In manufaciuring of components In the Industry,

» Toacquirs knowiadge in operabon of Miling machines and Hobbing machines,

¢ Tounderstand e basic concepts of Too grinding

¢ Toimpan knowledge on dynamometers for meaguring culling force during miling,

« To acquire knowledge in operation of THC machines.

L TP C Hms
0 02 1 30

Course Outcomes

Affer campietion of the course, the sludents wil be abile (o

CO1 - Desmcnsirale the vanous milling opéralions. (K2)

CO2 - Demonsirale he gear generabon profile, (K2}

GOY - Undersland the function and applications of foal cuftes grinder. (K2)
GO - Dislinguish differen] measuring devices according o the work. (K2]
C05 - Apply G-code programs to CHC lathes and mills. (K3}

List of Experiments
Dermanstiale of milling maching
Cuba Milling & slap milling
Contour Miling using vartical Milling maching
Spur Gear cutling in Milling machine
Helizal Gear Cutting in Milling machine
Cemonstrale of Gear hobbing machins
Gear generation in Hobbing machine
Tood grinding in tood and Cutter Grinder
Measuremeant of cubing forces in Milling ! Tursdng Process
10, CHC Part Programming

Reference Books

1, Yoram Koren, “Computer Control of Manufaciuring Systems”, MoGraw-Hill, 2005,

Z, PN Rao, "Manulacturing Technology — Melal Culting and Maching Tools™-Tata Mo Graw Hill Publishing
Company Lid, 2008

3. Mohd. Mukiiar Alarm, Naresh D8, Girsh Chitoshiva, “Machining and Machine Tools”, Gendus Publication, 2014,

4. 5 Kalpgakpen, 5. 5chimd, "Wanutacturing Enginaering and Technology”, Pearson Educalion, Tih edilian, 2018,

&, Muarnmer Kog Tugrul Oeel, "hWodern Manufaciuning Processes” Wiley, 2018,

Web Resources

1. hitpsanpiel.acin'courseas’1 1210711210721

2. hitps:inpiel.acinfcontentistorage2icourses/1 12105127 pdiiLM- 19.pdE.

3. hitp:felectron.mit. adu/~gsteete/mirrorsfewer nmis_org/Education Training/machineshopdmillfintro. himd,
4. hitp:fhwab.mit edu2 810hwaifileslectimrealecs-machining-201 8 pdf.

&, hitpaweew ede orgicourssffundamenials-of-manufacturing- precessas.

COs/POs/PS0s Mapping

— Program Dutcomes (FOs) Q:;E;T“Sfp?;;
PO1 | PO2 | PO3 | PO4 | POS | POG | POT | POB | POS | PO10 | POA1 | PO12 | PSOM | PS02E | PS03

1 3 2 2 1 1 - - - - - 1 2 2 1
| 3|2 | 2|11 z - e SR 1 2 Z | 1

AEREREARERE . | . 1 z z 1

HELEIENENEN R NN i 5 3 3

5 | 3 2 2 1 1 - - - - - - 1 ¥ 2 1

Correlation Level: 1- Low, 2 - Medium, 3 = High

B.Tech. Mechanical Enginesring
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L TF C Hrs
0 0 4 - 50

U1OMECEX CERTIFICATION COURSE - IV

Students shall choose an Intemational carification course offered by the repuled cogandzations like Google,
Microsoft, 198, Texas Instruments, Bentlay, Autodesk, Eplan and GISCO, ets. The duration of tha course is 40-50
hours speciiad in the curmiculum, which will be offered through Centre of Excellznce,

Pass iFail will ba determined on the basis of participation, attendance, pedformance and completion of the courze,

I a candidete Fails, he'she has o repeat the course in the subsequent years. Pass in this course s mandatory for
e award of degres.

B.Tech, Mechanical Engineering
r ot e pe g aed)
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SKILL DEVELOPMENT COURSE 7 L TP C Hrs
(Forsign Language / IELTS = 1) 4 & 2 - 30

Stedent should choose the Foreign LanguagellELTS course like JapaneseFrenchl GermanyiELTS, elc.
approvid by the Deparmenl commilles compesing of Holl, Programme Academic Coordinatar, Class advisor
and language Experts. The courses are o be approved by Academic Councll on the recommendation of Holr
al the baeginning of the semester if necessary, subject o ralification in he next Academic council meeding,
Students have to complete the courses successiully. The Commiltes will manitar the progress of e studant
and recommend the grade (100% Continuouws Assassment paltarm) based on the complelion of couese. The
marks aitained for this course 5 not considerad for CGPA calculation

L19MESE1

B.Tech, Mechanical Enginaering
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SKILL DEVELOPMENT COURSE B LT P C Hrs
TECHMNICAL SEMINAR 200 - 30

U19MESE2

Course Objectives
= Toencourage the students lo study advanced enginesring developments
= To prepare and present technical reparts.

» Toencouwrage the students to use variows teaching aids such as overheasd projeciors, power point prasentation
and demonstrative models.,

Course COulcomes

Affer completion of the coursa, the studanis will ba able [o
GO - Reviaw, prapam and presant lechnologice developmeants,
Cix - Faca the placeman intarviews.

Method of Evaluation:

+ During the seminar session each sludent 5 expected o prepare and present a topéc on enginesnngltechnaolagy,
for duration of about 20 minules,

»  Ina sussion of three perods per week, B io 10 sludents are expecied 1o presant the seminar.

¢ Each stedent i3 expecied to present atleas! iwice during the semester and the student is evaluatedbased on
that.

v Al the end of the semester, he / she can submil a report on his / ke loplc of seminar and marks are given
based on the reporl

» A Faculty guide is 1o be alkotted and he { she will guids and monlior the progress of the student andmaintain
atlendance also,

« Ewvaluation i 100% internal. The marks altained for this course is nol considered B CEPA calcutation

B.Tach. Mechanical Engineering
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SKILL DEVELOPMENT COURSE 9 p
U19MESE3 :; ; \ e Hey

( NPTEL ! MOOC -1)

= =

Sludent should register onling courses B MODC J SWAYAM | NPTEL e, approved by the Department
commities comprising of HoD, Programme Academic Coosrdinalor, Class advisor and Subjec! Experds,
Sludents have to somplele the relevant onne courses succassiully. The Bst of onling courses 15 o be approved
by Academic Council on the recommendation of HoOr at the beginning of the semester if nocessary, subjecl to
ratification in the next Academic council masating. The Commitbaa will monilor te progress of the student and
recommeand the grade (100% Continuous Assessment pattern) based on the completion of coursa |
marks secured in onkne examinations, The marks atlained for this cowrse is nof considered for CGPA
cabeulation

o,

o B.Tech, Mechanical Engineering
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SEMESTER - VI

ﬁ,(_ o S B.Tech. Mechanizal Enginearing
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U19METT PRODUCTION PLANNING AND COST ESTIMATION

W
o -
= T
w 0
&3

Course Objectives

« To shedy tools and technigue of work sbedy,

» Tounderstand process planning concepds.

# To understand cost estimation

» To knowd about depreciation and ladder cost.

o To shdy about standard Hrme calcuiation and Engonomics

Course Duttomes

After complation of the course, the sfudsais will be gbile fo

GO - Dewvalop oparational procaduras {o perform procass planning in induwsirial set up, (K3)
CO2 - Identify the costing methods and estimation procaduras. (K3)

C03 - Evaluate the cost ladder and vanous slemeanis of cost to arrive the saling cost. (K3)
COd4 - Demaonstrate the machining cosls in an industry and cahoulate the machining tima. (K3}
CO5 - Interpret the standard working proceduras wsing ergonomic princpies. (K2)

UMIT | INTRODUCTION TO PROCESS PLANMING (2 Hrs)

Introduction- mahods of process planning-Drawing mlerpratalon-Material evaluation - steps in process
salaclion- Production equipment and toaling salaction

UMIT Il PROCESS PLANNING ACTIVITIES (2 Hrs)
Process paramelers calculation for various production processes-Selaction jigs and fldures election of qualily
asgurance methads - Set of docurnents for procezs planning-Economics of process planning- case shedies

UMIT [l INTRODUCTION TO COST ESTIMATION (9 Hrs)
Importance of costing and esfimation —methods of cosling-elements of cost estimation =Types of estmatas —
Estimaling procedure- cosl kaddes -Esbmation labour eost, malerial cost- allocalion of ovarhead changes-
Calculaticn of depraciabion cost

UNIT IV PRODUCTION COST ESTIMATION AND CALCUALTION OF MACHINING TIME (9 Hrs)
Estimation of Diffarant Types of Jobs — Estimation of Forging Shop, Estimalion of Walding Shop, Esfimation of
Foundry Shop, Estimaton of Machining Time — Importance of Machine Time Cabtulation- Caleulation of
Machining Tirme with axamplas,

Unity STANDARD TIME CALCULATION AND ERGONOMICS (3 Hrs)
Method siudy = Definition = Objectives-Molion economy- Principles —Applicalions = Work
measuramanis- purpose — use — procadure — Work Allowances-Standard tme caleulation —
Ergonomice — principles — applicabons.

Text Books

1. Peter scabon, “Process planning, Design'Manufacture Inlerface”, Elsevier scence lechnology Sooks, 2002,

2. Sinha B.F, "Mechanlcal Estimating and Costing”, Tate-MoGraw Hill publishing oo, 1985,

3. Mikell P, Groover, Automabion, Production, Systems and Computer integrated Manufacluning, Pearson Edn,
2001

4. Anoop Cesal Aashi Mitlal, “Production Economics”, CRC Press, 2017

5. Rober Bridger , “Infroduction 1o Human Faclors and Ergasomics” | GRG press | 2005

Reference Books

1. M. AdEhan Procass Planning and Cost Estimation, | Mew Age Infernational, 2015

2. RPannerselvam, Process Planning and Cost Estimation, , PHI, 2017

3. Chitale AN, and Gupta RLC., Product Design and Manufacturing, 2nd Edition, PHI, 2012,

4, Banga T R, Sharma 5.C, Mechanaal Estmation and Casting, Khanna Publishers, 2018

5 K.C.Jan, Production Planming Controd and Indwestrisl Management, Khanna Pubishers 2016,

L B, Tech, Mechanical Engineering
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Weh References
1. httpa:inplel ac.inlcourses/1 12 07A12107238)
2. hitpea o vidyarthiplus.comd
3. hilps sy poltulbe comfwatch Pe=BM_KDMNG_BSLIM
& g o woulube oomfwatch PrsLISDMAOKBRO
5. hilps iy mechanical iniprossss-planning-cost-asfimation'
COs/POs/P50s Mapping
Program Specifi
cos Program Outcomes [POs) Outzo r;;&;
PO1 | PDZ | PO3 | PO4 | POS | POB | PO7 | POB | PO3 | PO10 | PO11 | PO12 | PSO1 | PSOZ | PSO3
1 2 |2 ] 1 - : - - 1 E 3 2 2 | 1 ;]
2 2 3 . 2 a = = . 1 - 3 2 2 2 1
3 2 1 - 2 - - - 1 - 3 2 FJ 3 -
4 2 [ FL ] | =] =] =)= ] - : 2 2 3 1 1
5 1 21 - . - . - . - . 2 2 3
Carralation Level: 1- Law, 2 - Madlum, 3 - High
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U1aMETTZ INDUSTRIAL AUTOMATION AND ROBOTICS

o T
w0
x
@

Course Objectives

= T understand the architecture of industnal aulomaton systam.,
= Tiolearm various sensors principles and applications in Roloics
s Todevelop the Knovwedge of PLE Programiming.

« Tolearn the basie of Robotics and s demand.

= To understand the industrial applications of Robodics,

Course Quicomes

After complation of the coursa, e students will be able lo

Lo - Undersland the concepls indusirial automation. {K2Z)

C0OR - Undarstand the concepls of industiral sensars and their applications. {K2)
COd - Analyze and select a suitabla PLC system for the givean application. (K<)

GO - Undearsland the desalopment of robobics and fulure prospects. (K2)

CO5 - Apply the warious applications of robots in material handling and welding. {K3)

UNIT | OVERVIEW OF AUTOMATION {3 Hrs)
Introduction 1o Industial Aulomabon and Conlrod, Architeciure of Indusirial Automalion Systems, Types af
autrmation, significance and mportanca, avaluation of automation, fype of Industies and compones of
Butsmation.

UNIT I TYPES OF INDUSTRIAL SENSDRS (9 Hrs)
Diptical, Inductive, Capacitive, Encoders, Ulrasonke, Themocoupss, Demonstrate Propas Winng Technigusas and
Praclical Appleations.

UNIT Il PROGRAMMABLE LOGIC CONTROLLER {9 Hrs)
Iroduction o PLEC, Meed of PLGC in Designing, Architeciure of PLC, Application and Advantage of PLE, Automation
Concept and Basic Design, PLC Programming.

UWIT IV EVOLUTION OF ROBOTICS (9 Hrs)
Robaolics i science fction, industrial resokdion, history and need of robotics, defoilion of a robot, robol fermincbogy,
types and applications of rabol, ovendew of present stabes and Teture rends, rebatics market and fulure prospects,

UNIT ¥ ROBOT APPLICATIONS {9 Hrs)
Imdustiial Applications — Materal Transler, materal handling, Loading and unloading, processimg, spod and

conlinuous arc welding, spray painting, onnding, Assembly and Inspection and Mon-Industrial Applications

Text Books

I. AK.Gupts, Jean Riescher YWeslcolf, and Sahish Kumar Arora, “Indwstaal Aulomaltion and Raobofics” Laxmi
Publications {F} LTD. 2007.

2. F. ¥.Rajpul ,"Robotics and Industrial Sutomalion”, S Chand Limited, 20048,

3. Mikell P.Groover, Industrial robodics by, Mograw Hill Publications, 2012.

4, 5, Mukhopadhyay, 5. 5en and A. K. Dsb, "Industrial Instrumentatien, Contral and Awtomalion”, Jaico Publishing
House, 2013

5, Stamatios Manesls, George Mikolakopouios,, “Introduction to Indusirial Awtomation”™, CRC Press 2018,

6. Mathan Clark, "PLC Programming”, Kindle Edition, 2018,

Reference Books

Saead Benjamin Nk, "Introduction 1o Robolics: Analysis, Control, Applications”, Second Edilan, Wilsy 2007,
Jamas & Rehg, “Infroduciion to Rebolics in CIM Systems”, Prentice Hall of India, 2002,

Kewin Collins, “PLC Programming for Indwstriz] Automation”, Exposure Pubfishing. 2007,

Groaver,“Indusirial Robolics”. Tata MoGraw-Hll Education, 2004.

Fex Miller, “Robofs and Robotics: Principles, Systems. and Industrial Applications”, Mo Graw Hill.2017T.
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Web References
1. htlps:fonknecourses. nplelac. infnoc2_mes?/
2. https nplel acinfooursas 1200010 121 008!
A httpsinplel acinfcourses! 11201 2102011

4_ https:ifrosindusinal orgl
5. https:Vopensource.comdife| B4iopen-source-robotics-projacts
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U18SMEPT1 BUSINESS BASICS FOR ENTREPRENEUR 18

(=
o =
BT
= N

Course Objectives

s Todevelop a clear understanding om Business Plans and their significance,

s Tohe famikar with various forms of business appropriate for an Individual entreprensur
e Towunderstand variows ways of judging 8 seecessful opportunily for an entrepraneur

e Tokoow the ways o formulate 2 suecassful Operation Plan

= To be aware of things to know bo prepare effective financial and markeding pans

Courge Outcomes

After complation of the course, the sfedents will be able fo

CiD9 - Impact comprehengive knowledge of an enlrepraneurisl ecosystam. (K6}

C02 - Undarstand the need and shgnificancs of Business Plan in the seceess of an Enterprisa, (K2)
CO3 - Understand the ways b judge the ecenomiz and business viability of proposed venture, [K2)
CO4 - Utilze the elements of success of enfreprensurial ventures. [IKF)

CO5 - Eveluats the effectvenass of diferent entreprenaurial straleges. [KS)

UMNITI THE ENTREPREMEURIAL PERSPECTIVE (6 Hrs)
Entreprenaurship and Family Business Management, Enfrepranaurship theory and practics, The Malure and
importance of Entrepreneurs, The Entrepreneurdal and intrapreneurial Mind, The Individual Entrepreneur,
Intamaticnal Entreprensurship Oppordunibies

UMNIT Il CREATING AND STARTING THE VENTURE (& Hrz)
Creathvity and the Business ldea, Legal Issues for the Enfrepeaneur, the Business Plan, the Markeling Plam, the
Financial Plan, the Organizational Plan

UMIT lll FINANCING THE VENTURE (& Hrs)
Raising Finance, scaing up the venture, NDA'S and term sheet, Sources of the Capilal. Informal Risk Capital
amnd Venlure Capetal

Report Submission:
= Grooming Entrepreneurial Mind-set
Imteraction with Business Leaders/BankersMveniure Capitaliais
Fruding and evaiaiing an dea
Cavelop & business plan
= Fmancing for 8 company siard-up
# Setling up a company-legal enlity
= Entreprencurial deselopment and employment creafion
» Effacts of creativity and innavation on B enfrepreneunial performance of family business

Text Books

1. Friend, G, & Zehle, 5, (2004). Guide o business planning. Profile Books Limilad

2, Lasher, W, (2010}, The Perfect Business Plan Made Simpla: The basl guide Lo wiiling a plan thal will securs
financial backing for your business. Broadway Books,

3, Arjun Kakkar, (20049), Small Business Management: Concepls and Techniques for improving Degisions.
Global India Publications,

Referance Books

Mlgsandar Ostarvalder and Yees Ploneur — Business Model Ganaration.
Arthur B DeThomas = Wriling & Convincing Business Plan,

Ban Horowits — Tha Hard Thing About Hasd Things,

Guy Kawssaki — The Art of Start 2.0

Hal Shelton — The Secrets o Writing 3 Suctassiul Business Plan

G e
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Web References

1. htips:feass waveapps comiblog/entrepreneurshipfimporiance-of-a-business-pian

2. hittpa:ftwesi_entreprensur.comianicle/200515

3 htips:ismallbusinessbc,catanicleow-to-usa-viabilty-io-test-il-you-should-invest-in-your-business!

4, hitps S Infoentrepreneuns, ongfe nigeldesisirategic-planning!

5. htlpeiheeiw marketingma comisinaleme-panning/mark eling-plans-budgets/

6. hilps Avwww . mbda. govipagefioan-documentation

COs/POs/P30s Mapping
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LTPC Hrs

U1SMEPTZ AUTOMATION AND ROBOTICS LAB

o0 2 1 30

Course Objectives

To provide the siudent wilh basie skills usadul in entifying he concepls of aulomalion,
To familiarize with part program for gear cutlimg oparations,

To impart knowledge on drilling and Miling operations

Te impart Enowledge on robot kinematics and programming Tor & given applicatson

To provide an infroduction to Indwstry 4.0 its applications in industry.

Course Qutcomes

AfRter completion of the course, the students will be abie fo

GO - Understand the par program for gear cutling using Mill cycla. [K2)

CO1 - Genarate Part program for mulliple dhiling operalion. (K]

CO3F - Understand the concepls indusirial robotics and its application. (K3)

CiO4 - Solve direct and Bverse kinematics and choose appropriate Robal for given application. [K3)

€05 - Choose appropriate malerals handing devices and perfoam robot programming for & gheen application

(K3)

Lizt of Expariments

W mn R L b

]

To prepare part program for gear cutting operation

To prepare part program for gear cutling using mill cycla

To prepare part program for dolling operation,

o prepare part program for multighe drilling in X-axls

To prapare parl program for rmullighe drilling operation in Z-axis.

To prepare parl program for rriLilligle drilling in X and £ axis usng drilling eycla

Demonsiration of rebol with 2 DOF, 3 DOF, 4 DOF.

To detect the sensof stanning sysiem o overcome BEmitation of fi<ed sensors on wvarious robotic
applications, ullrasonic sensor, laser ranga finders, infrared defectors and miniature.

To find the horzontal and verfical movemeant up 1o 1800 in eithar direchon,

10. To detect objacts with infrared Ry dedecior

11. To delermine object distanca (3om — 300cm},

12. To delact distance {10cm to B0 om) with infrared object detactar.

13. To determine § Axis Robotic Arm movement and its degree of rotation.

Reference Books

1.
&

b,

Jarmes A Reha, “Introduction 1o Robotics o CIM Syslems”, Prantce Hall of India, 2003,

Mikall P, Groover, “Aufomation, Predoection Sysiems and Cormpuler Integrated Manufacheing”, Thirl Edition,
Pearsan Education, 2000

Mikall Gzroover, “Fundamantals of modarm manufaciuring”. John Wilay & Saon, 2010,

Rax Millar, “Robais and Robatics: Principles, Systams, and Indusirial Applications”, Mo Graw Hill, 2017,
Slamatios Manesis, Gaorge Mikolekopoulos., "Introduction fo [ndustrial Automation”, CRC Press 2018,

Web References

1.
2.
3.

4.
3

hitpsifinptel ac.intcourses! 112110971121 01 05aF
hiips:fled.iitm.ac.infmgfilesRobobesbdland W2 GAuiomation 0L aboratony

htips:fwvew jnec.orgfabmamn@bsimechbe’sem 1Final 20V ear¥% 208 Tech-ROBOTICS%20LABY
20% 2081 AMUAL

htip:ffweane kotgroups.comfdovwniosdsfilesni43be BE4058.3

htipsffwww srmistedu.nimech-enggirobotics-lab
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COs/POs/PS0s Mapping
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U18MEFTI PRODUCT DEVELOPMENT LAB

Course Objectives

= Competence with a set of tools and methods for new product developmend.
o Todevelop different models and designg of products.

»  Awareness of the role of multiple functions in crealing & new product.

= Toimpart knowledge on 30 Printers, its types and application.

= Toimparl knmededgs of goenesation, waking and analysis of STL files,

Course Outcomes

Alter complation of the course, the students will be abls to

CO1 - Demensirale the working principles of FOM Process and #s application. [K2)

CO2 - Design complex [ creathve models ready for 30 printing. (K3)

CO3 - Develop STL file for CAD models with appropriate support structures and Oriantation, (K3}

CO4 - Budd complex engingering assemblies in plaglic material with minimum budd-ime, [K3)

CO5 - Evaluate the process paramelars of 30 Prinfing machine to improve the guality of the parts Produced.
(K5}

List of Experiments
Genaraling and working with STL fles from the CAD Models,
Degigring of complex geomelries and generating STL files from CAD Data,
Demanstration of Fusion Deposilien Modeling (FOM) 30 Prinkers.
Modeling and 30 Prinling of Engine components
Modeling and 30 Prinling of navigation components
Modeling and 30 Prinling mechanical Joink.
Modeling and 30 Printing of Impaller.
Cesigning and 30 printing of Inicate shapes for medical applicabons.
Processing tha CAD dala in Catalyst and GURA or any slicing software,
10. Simulaben in Catalyst Software for codimizing build-time and materis consumption.
11. 30 printing of machina components vsing 30 Scanning and ra-modelng.
12. Evaluating the qualty of the 30 printad pan in ferme of surface finizh and dimensional accuracy.
13. Evaluating the fabricated part for ite suitability for a glven applicaticn,

R L

Feference Books

1. Thomks, Stefan, and Ashok Mimgade, "IDED Product Development ® Boston, M8 Harvard Business School
Case, 2000

2. Irich, Kad, and Steven Eppingsr, “Product Design and Develapment”, Thid edition, Mew Yaork, MeCeravw-HiE,
2003,

3. Crawtord, M. and [i Benedetto, A, “New prodiicts managemen!”, MoGraw Hll Internalional, 2011

Joan Horvath, “Mastering 30 Prinling”, Apress, 2014,

6. Ryhicki, Frank J., Gram, Gerald T, 3D Prinding in Medicine, Springar, 2017.

£

Web References

hitps:inglelacincourses 1 12N 0T 210721 7¢

hitps:implel acincontenlistorage2icourses 12101 005downloads®iodule_1_Lecture_1_final pdf
hiips:ingtal ac inmhocciCourse smoc2WSEM 1noc 2 0-delsr

httpz:Fnptal ac infcourses’T 12011 040112108265

htips: e additive. sandvikfen'products-serdces-am

@
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U1SMEPT4 COMPREHENSIVE VIVA VOCE

Course Dbjectives

= The objeclive of comprehenshee vivavoce |3 1o assess the overall knowledge of the student in the relevant
figkd al Engineering concepls, ools, and the process of entifying and solving enginesring Problems acquired
owar 4 waars of sfudy in the undergraduate program

TPC Hms
a2 1 45

Course Qutcomes

After cornplelian of the course, the students wil be able o

GO - Rewvise the mechanical enginesring principles postielations and other technical information in crder to apply
in wanous condilions. (K2)

GO « Communicate effectively and knowledge of contemporary [5sues.(K4)

G0 - Collate and justify the design by the acquired comprehensive lechnical knowledge and skill (K5}

CO4 - Design a system, component, or process to ment desined needs within realshic constraints such as
econamic, emironmental, social, political, ethical, heallh care, salely, manufacturabality and
sustainabiity. (K5)

CO5 - Explain the ralevancs of a technical note for a given applicaton. [KS)

CONTENTS
»  The viva shall normaily cover the all subgects laught in all the semesters of B.Tech Programme
= The intermal assessment for 3 total of 50 marks will be made by an internal assessment committes.
= The committea will conduct teo wrillen axaminations of objective or short guestions type from all the core
subjecis.
s The axternal university examinabion, which carries 2 tolal of 50 marks, wil be a Viva Vioee examinalion
conducted by a commitbes of one extarnal axaminar and one intermal ecamings appoinled by e conemillee,

B Tech, Mechanizal Engineering
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U19MEWT1 PROJECT PHASE - |

Course Dbjectives

= To enable students io usa all concepts of Machanical engingering in creating a solullon for.a problem

= To offer students a glimpsa inte real world problems and chaliznges that need.

= To creats awareness among the students of the characterstics of several domain areas where Mechanical
engineering can be effectively used,

= To Improve the team building, communicalion and managemant skils of the shudents,

+  Toindroduce students o the vast array of [iterature available of the various research challenges in the field of
Mechanical enginssring.

L TPC Hms
0 0 4 2 45

Course Oulcomes

Afer complation of e course, the students wil be abie o

CO1 - Identify an innovalive o crealive idea/conceplisaiution 1o a problem, (K1)
02 - Design and Davalop tha working model, [K3)

CO2 - Work indepandanily to lead the project along wilh team members, (K3)
COd - Interprs] the results and documend the repord, (K4}

COS - Communicate effectively through presentation. (K5

CONTENTS
« The Project is a theoretical siudy/analysis/prototype design/modeling and sirmulalion or 3 combination of
Ihase.
= Should be done as group {(preferably four studenis) project,
¢ The progress of the project is evalualed based on a minimawm thrae reviews and final viva-woce examination.
s A project repart |s required bo be submitted in the standard prescribed format.

ez B.Tech. Mechanical Enginesnng
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U1sMEWT2 INTERNSHIP ! INPLANT TRAINING

Course Objactives

« &0 In plant ralning (s 8 Eaming oppanunigy for students. Sdudents should therefore receive feedback on
thair perfornance o that they can grow professionaly. Owerall professional development of diploma
mechanical engineers i the need of the day for enabling them o gustain in competiive global emvironment

LT P C Hrs
o0 0 2 45

Course Outcomes

After complebion of the cowrse, the sfudents will be able fo

CO1 - Exposure to the industrial environment and Recognize the requirement of the industry and cope up
wilh e industral scenario, (K1)

CO2 - ldenlily career palhs laking Inle account their indiddusl strengths and aptitude and Prepare a repor
about the work experisnce in industry, (K2)

COY - Communicate effectivedy through lechnical presentation, [K2)

GO - Enhancing the employability skills and starl-up skils 10 increase his abilly to engage in, ife-long
learming. (K4)

CO5 - Develop individual confidenca to handle vanious engineering assignments and expose themielves o
acqguire life skills to meat socketal challanges. (KS)

CONTENTS

1, The Guide allottzd by the departmeant head have liberty o select nearby organizationfindusiry of local
wicinity with prior agoproval of poncipal of the inslibula. Strectured training to be arranged by guide and
repart of the same shall be submifled by the individual student, to full fll their term work

2. The mechanical enginearing diploma students can take in plant training in any one of the following
indusiries,

a. Public seclor enterprises

b. State govemment undertaking

. Pube; imited compasass

d. Private limifed companies

e. Individual ownarship organisations,

B.Tech. Mechanical Enginasring
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L TP C Hrs
U1SMETEA POWER PLANT ENGINEERING 300 3 60

Course Objectives

» Tounderstand the basics of thermal plant by coal and diesal as the fuels,

¢ Toexpiain the sludents about the nozzles and engines used in the power plants.

« To provede sludents an enderstanding about the power produection from nuclear and renewsable energy
SOUrGES,

« Totaach the students about functioning of material handling system and equipment’s ulfilized in the power
planis

= To explain about the ensrgy, economic and easvironmentz] impacts of a power plant

Course Dutcomes

After compietion of the caurse, the sfudentz wil be able fo

COA - Demonstrate an umderstanding of the concepts of powas produclicn using diffesent fuels (K2).

€02 - Explain the functioning of steam nozzles and working of anginas (K2}

03 - Musirate the workdg of nuclear and renewable energy based power produchion syslems. (K2)

C0d4 - Compare thie funclions of different material handling eguipmeant's inwohed in power production. (B3)

CO5 - Apply the knowledge of energy consumpdion and calculating the tariffs, and analysis on the envinonmental

impact of power planis. (K1)

UNITI THERMAL POWER PLANTS (12 Hrs)
Ranking cycle - improvigations, Layout of modern coal power plant, Super Crifical Boiers, FBC Boilars, Tuerbines,
Condanzers, Steam & Heat rate, Subsysiems of therma! powar plants — Fuel and ash handing, Drawght systam,
Feed water treatmenl. Binary Cycles and Cogeneration aystams.

Cilta, Diesel, Dual & Brayion Cyele - Analyzis & Optimization: Components of Diesel and Gas Turbine power
plants. Combined Cycle Power Plands, Integrated Gasifier based Combined Cycle systems.

UMITI STEAM NOZZLES AND ENGIMES {12 Hrs}
gieam nozzlas — flow through nozzles — nozzle sfficiency — Effect of supar healing — suparsaturatad {or]
metastabie expansion of skeam n 8 nozzle — steam turbines — classification - urbine blading - walacity diagrams
= Compounding of imputse turbine — Reachon twrkine - Blade profiss of impulse and reaction erbines

Extermnal combustian engines - Gas furbine plant cycle — classification — simple cycle — mgeneralive cycle —
reheal cycle = regensralive — reheat cycle — imter-cooling. Combined cycles - Steam and gas turbine Power
plants = cyele analysis.

UNITIl NUCLEAR POWER PLANTS AND RENEWABLE ENERGY {12 Hrs)
Basics of Muckear Engineering- Layoul and subsystems of Muclear Power Planis- YWorking of Nuclear Reacions
Boiling YWater Reactor (BWR)- Pressurized Waler Reacky (PWR)- GCaANaia Deulérum- Uranium reactor
{CANDUY- Breeder- Gas Cooled and Liquid Metal Cooled Reactors. Safely measures for Muchear Power plants,
Hydra Electric Power Plants — Classification, Typical Layoul and associated somponents imchefing Turbines.
Principle, Construction and working of Wind, Tidal, Solar Photo Voltaic (5P, Solar Thermal, Geo Thermal,
Bisgas and Fuel Cell power sysiems.

UHIT IV POWER PLANT HANDLING SYSTEM AND EQUIPMENTS (12 Hrs)
Air handiing systerm: forcad draugiv Fans, primary and secondary air system for solid fuels — flue gas path; method
of producing draught natural, induced draughts = induced deaughl fans = flue gas freatment for patiution:
parficiists emissions and pollutants - cyclong separator, electro-stalic precipdalor - chimney - cabzulaton of
chimney haeight - Bottorm ash handling system. Cooling lowers, Faed waber realmant: demineralised wler,
treatment processes: mechanical, chemical processes — Durafion — fual handling syslem: salid fuels = pubarisard
fuals, bguid and gaseous fuels — supply system.

B.Tech. Mechanical Enginesring
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UMITY ENERGY, ECONOMIC AND ENVIRONMENTAL ISSUES OF POWER PLANTS {12 Hrs)
Power tariff types, Load distribution parameters, load curve, Comparison of site seleclion criberia, relalive merils
& demerils, Capital & Operating Cost of different power plants. Poeliution control technalogies including Wasta
Disposal Options for Coal and Nuclear Power Plants,

Texl Books

1. W, Culp, Principlas of Eneegy Conversion, Tata MeGraw Hill, 2000.

P K.Misg, Power Plant Engineering, Tata MeGraw Hill, 2000,

F. K. Rajput, Alextbookon Power Planl Enginesring, Laxmi Publictiong, 2008,

Domkundwar and Arora Damkundwae, Power Plani Engneering, Dhanpalrai and Son's, 4ih edition, 2046,
P.K Das & ALK Das, An Intreduction fo Thermal Power Plant Engineering and Operation: Foar Powar Plant
Professionals, Notion Prass, 2018,

ok LA

References Books

1, MM, E-wWakll, Powsr Plant Technology, Tala McGraw — Hill Publishing Company Lid., 2090

2. Black & Vealch, Springer, Power Plant Englnearing, 19596,

3. Thomas G. Ellioll, Kas Ghen and Roben . Swanekamp, Standard Handiook of Powar Plani Engineering,
Second Edition, MeGraw - Hill, 1993,

4, Godirey Bovle, Renewabde energy, Open Universily, Oxford Unlversity Press in essociation with the Open
University, 2004,

5. M.DBurghardi, Engingering Thermodynamics with Applicalions, Harper FRow, 1986

Web References

hiltpsinpdel o Infmocicoursesinoc 1ASEM2Inoc2 1-melGi

hittps: gl gov Infpost-graduate-cedificate-course-thermal-power-plant-engineering
Flips. www. coursera.orgieciurelelectricity power-plant s-gAZ 4H

hilips: fpewemmin. gov. iInfenfconlentinational-pover-iraining-instiute.

hilips: e tpctraining comicollectionsfpowear-plant-operations-training
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U1SMEPS1 ENTREPRENEURSHIP MANAGEMENT LN o
Course Dhjectives

s« Todevelop an abidity to identify the critical challenges hindering growth of entrapranswrs

= Tounderstand the significance of Finance Skills, Branding, and Salas Skills far an Eslrepraneur

s Tobe aware of varous Governmenl Schemes and Subsidies avallable for Entrepreneurs

Course Outcomes

Aftar comphalion of the course, the shuden!s will be able fo

CO1 - Devalop and demanstrate the business modeds_ (K2)

COZ - Praclice cash managemend, brand bullding and enhancing tumaover. [Ki)

C03 - Undestand vanious schemeas and subsidies thal ame offersed by vardous Sovernment agencies. (K2)

CO4 - Effaclivaly lackls growlh challenges of their veniure. (K5)

CO35 - Manage and grow i business in terms of expangion and look lor parinerships. [K3)

UNIT | ENTRPRENEURIAL SKILLS 1 (& Hrz}

Inlradughion lo Business Modsa! Generation , Developing Lean Business Madel for the Business |dea, Developing
Prafolype and Evalualing assumpdions in Buginzss Model using profotype cheaply, Presentation of Business
Model, Business Fair

UKIT Il ENTREFRENEURIAL SKILLS 2 {5 Hra)
Financial Skills — Cash Managemeni — Problems of Poor Cash Managemeni = Learning to be Frugal. Branding
= Buliding a ‘nicha’ follower for your product'senice — Developing and Establishing a Brand, Sales skiks — KP| of
Syccess of Entreprenaurship — Ensuring Growth in Turnover

UMIT Il ENTREPRENEURIAL OPPORTUMNITIES (6 Hrs)
Awarenass of Govarnment Schemes and Subsidies for various Entrepreneurial Gategodies = Specigl Schemes
for Women Enlrepreneurs = Understanding the Procedure and Documentalion Process for availing e
Govarnmeant Schemes = Vanlere Capital = Coowdiending = Anged |nveslors,

Report Submission;
1, Howi can | gel fiest 100 cuslomers to pay for my productsfzenices?
Irformation technology as & resource
harketing skil and promation for entreprenaurs
Assassment of factors affecling performance of women entrepransurs
Entrepreneurship a5 -a tool for susfainable empioymsnt
Examination of problem fzcing small scale business
Surdval strategies in small business
Thie rgde ol Insurancs in minimizeeg business sk

L R

Text Books

1. Storey, D. A, & Greeng, F. J. 2010). Sma¥ business and entreprenaurship. Financiad TimesiPresdica Hall
2. Scarborough, B M. {2011). Essentials of entrepreneurship and small business management. Prantice Hall
3 Gupta CE., & Sninlvasan NP, (2020). Entreprensurial Development. Sultan Chand and Sons

Reference Books

Brian Tracy — The Peychology of Salling.

Dele Camagie — How to Win Friands & Influence Peopéa,

Robert Kiyosaki and Sharon Lechter — Rich Dad, Poor Dad.

Reid Hoffrman — The Starbup of Youw: Adapt lo the Future, Invest in Yoursalf, and Transform Your Career,
Michasl E. Garbar — The E-Myth Revisited.

Chris Guillebeay — The Art of Mon-Conformity,

Eric Ries — The Lean Stariup.

Favin 0. Johngson — The Enfrepreneur Mind.

R

o
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Web References

1568

1. htlps: i halpguade. orglariclessiresssirass-managemeant Mm
2. hilpsiifbscdesigner.comid-antrapraneusial-Kpas him
3. hilps:fersns.inc.comiitya-pozin'S-problems-most-entrepreneurs-Tace himl
4. hitps:fwanw.inc.comijessica-stlimanhovw-to-network-will-Super-suctessiul-peaple, nimd
5. hitpazifweanw. endreprensur_ com/farticled 251603
6. hilps:fserat-mvestor comicompassianiclefmdersianding-crowdfunding
COs/POsIPE0s Mapping
Program Specific
itk - Program Qutcomes (POs) Outcomes (PS0s)
POY | PDZ | PO3 | PO4 | POS | POG | POT | POB | POS | PO10 | PO11 | PDI2Z | PSOT | PSOZ | P303
1 1 3 1 2 2 1 3 1 1 3 2 2 2 3 a
z i 1 2 2 1 1 3 2 2 3 3 2 2 2 2
3 1 2 1 i i 2 3 2 2 3 3 F 1 2 3
4 1 2 2 2 d 3 3 3 i 3 2 3 ) 2 ?
5 1 2 2 2 2 3 3|3 3 3 2 i 2 2 2
Correlation Level: 1- Low, 2 - Madiam, X - High
i o N B.Tech. Mechanical Engineering
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U19MEWS1 PROJECT PHASE - Il

Course Objectives

+ Tao develop students ability to apply Mechanical Enginesring knowledge o ransfer ideas o solve real life
problams in industries as an indwidual or as a team,

» To develop effective communicalion sklls and financial managemend for presentation of project relaled
alivilias,

+« To apply and integrate knowledge and understanding of other engineering disciplines to evercome technical
uncerlainty and fo prepare project proposals,

Course Quicomes
Affer complefion of the course, the sfudanis will be abla fo
GO - Dremonstrale and practice the concepls of basics sclances and mechanizal engineering princeples in
addraszing a real time and real life sitwation. [KE)
G002 - Enhance the financial menagament skills to achisve project goal in a stipulated ime by working as a
Team, (K5}
CO3 - Familiarize in technical wriling skills and create a project proposel and report on completion. {KS)
GO - Develop a model comprising of real time applicalion in the ndustry. (Ki)
CO5 - Design a system under the domain of machanical engmesring also Evaluate for simufatlon design, analysis
armd manufaciuring facts of the syslem. (KB)

Guidelines For Carrying Out Project Work

» Create a modelfabricele a medeliconduct experiment’simulate mechanscal systemiimplemant improved ideas
for e progect work

» Analyze data, evaluaie the resulls and conclude the approprigte sclution, suggestion for feature work.

« Tha conlimpous assessment shall be made a5 presoaried in the regulations,

s The review commilies may be constifuted by the Head of the Deparment.

« The progress of the project iz evalueted based on a mindimum of three raviews.

+  Each shudent shall Fnally produce a comprehensive repor coviring background information, lterature sursey,
problam statament, project work datails and conclusion,

o This fial repod £hall be bypewrittan form as specified in the guldelines.

‘ﬁ& B.Tech. Mechanical Enginearing
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SKILL DEVELOPMENT COURSE 10 LTPC Hre

{ NPTEL I MOOC -11) 000 - -

L1 8MESE1

Student should register onlng courses like MOOC 7 SWAYAM [ NPTEL efc. approved by the Department
commilles comprising of HaD, Programme Academic Coordinater, Class adwisor and Subject Experts.
Students have i complate the relavant snling courses successiully. Thie st of anling courses i [o be approved
by Acadamic Council on the recommandaton of HoD at the baginning af e semasher § necessary, subject to
ralificafion in the next Academic council maafing. Tha Commiltes will monitor the progress of e sludent and
recommeand the grade [T00% Continoowes Assassment pattern) based on the complelion of course |
marks secured in online axamingtions. The marks attained for this course i nol considarad Bor CGPA
calculation

o
B.Tach. Mechanical Enginaering
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PROFESSIONAL ELECTIVES - |

L19MEE41 GAS DYMAMICS AMD JET PROPULSION B E R il
3 0 0 3 45

Course Objectives

« To undarstand the basic differénce belween mcompressibla and comprazsible flow.

s Toanalyze the affect of Mach number on compressibaly,

= To examing the flow propedies in variable area and conslant area ducts,

» Touwnderstand the phenomencn of shock waves and its effect on flow.

= To wsderstand the basic Knowkedge aboud @l propulsion and rockel propulsion system.

Course Qutcomes

Affar compigtion of lhe coursa, the students will be able fo

GO - Explan the basic concapts of compressile fiusd fows. (K1)

C02 - Describe e behaviour of Auid fow in constant area ducts. (K1)

G003 - Interprat the eguations gaverning noemal shock. (K2)

GO - Define the perfosmance metnics of turbo j24, ram jet and pulse Bt engines. (K3)

G058 - Explain the basics of rocket propulsion syslems, (K1)

UNIT I BASIC CONGEPTS AMD ISENTROFPIC FLOWS {3 Hrs)

Energy and momeanium aquations far compressibla fluid flows, varmous regions of flows, reference walocities,
stagnation siate, velocity of sound, critical states, Mach number, critical Mach number, types of waves, Mach
cong, Mach angle, effect of Mach number on com pressibility- |sentropic flow through variable ducts — Mozzle and
Diffusers Use of Gas fables.

UNIT Il FLOW THROUGH DUCTS {9 Hrs)
Flow i eonstant area dusls with Iriction (Fanas fow) - Fanno curves and Fanna flow equation, varatian of fow
properties, varation of Mach mumbses with duet length, Flow in eonstant area dusls with haat fransfer (Raylsigh
flevws), Raylelgh line and Raylelgh fow equation, variation of flow properties, maximum heat transter- Applications.

UNIT Il NORMAL SHOCH {9 Hrsz)
Govemning equations, variation of flow parametars like stalic prassuce, static tampearaturs, density, stagnation
pressura and entropy across the normal shock, Prandll — Meyer equation, impossibllity of shock in subsonle
flows, flow in comvargant and divergent nozzla with shock- Usa of tebles and charts.

UNIT IV JET PROPULSION {3 Hrs)
Theory of jei propulsion = types of jei engines - study of berbojet engine components = dilfuses, compressar,
combustion chamber, beibine and exhaust systems, performance of jel engines = thrusl, thrust power, propulsive
and evirall efficiencies,

UNITV SPACE PROPULSION (9 Hra)
Theory of rocket propulsion -types of rockel engines — Propellanis-feeding systems — ignithon and combustion -
racket engines thrust equation — effeclive (21 velocity specific impulse — rocke? enging pedormance — Slaging -
Terminal and charactenstic veloclly - Applicalions — space fhghls,

Text Books

1. J.DArdarson, "Modern Compressibke fiow: 'With historical perspectiva”, 3™ Edilion, MoGraw Hill, 2017,

2. 5.M.Yahya, "Fundamentals of Compressitle Flow with aincraft and rocket proputsion”, New Age Inlemational
Publisher, New Daelhi, 2018,

3. H.Cohan, G.E.C. Rogers and Saravanamutio, "Gas Turbine Theony™, Pearson, 2015,

Reference Books

1. V.Ganesan, "Gas Turbines™, Tata MoGraw Hil, 2010,

2. F.H Oosthuizen, William E.Carscalien, “introduction of Compressible fluid low”, CRC press, 2013
3. E Rathaksishnan, "zas Dynamics”, Prenlice Hall of India. Naw Dalhi, 2014,

- P B.Tach. Mechanical Enginesaring
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4. W Babu “Fundamentals of Gas Dynamics”, Wiley, 2015,

180

5. 5 M.¥ahya, "Gas fables: For compressible fiow calculaBion”, New Age International Publisher New Delhl,

2018,

Weh References

1. hitps={nptalac.in/coursasi 12106166/
2. hitpezinpbelacinfcoursas/ 1011010027
3. hitpszinptelacincoursas’ 12103021/
4. hitp:heww infocobuild. com/educalionfaudio-video-coursas/imachanical-engnaening/GasDynamics

Propulason- IIT-Madras/lectura-21.htmi

5. Jdet Propulsion -hitpaiiiwwes youluba_combwatch tw=cOk4-nkKRhed- nptl

COs/POs/P50s Mapping
s Proagram Dutcomes [POs) ;::ﬁbgrm':fr:ﬂ:r
Po1| Poz| Poa [ Pos | POs | Pos | PO7 [ Pos | POa | PO10 | PO11 | PO12 | PSD1 | PSO2 | PSO3
Ul Fa (A | == 1 =] = e [=]0E] o e [
2 | 3 5 1 1 E g = 2 - - : : :
3 5 - 1 1 = % . E - 1 2 1
R R R - A = : 1 z 1
e = : - " = ; X . 1 2 1

Correlation Level 1- Low, 2 - Medium, 3 - High
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U1aMEE42 COMPUTER AIDED DESIGN

Course Objectives

= To undersfand the basics of CAD and s applications.

» To gain exposure over the algerthms and Iranslormation technigues used In CAD,
« Toleam abou |he geomedric and surface modealling concepta of CAD

« To wndersiand the rendering of models usad in various soffware,

= Townderstand the standards and database in SaD

O
o -
= v+ |
= 0
i

Course Dulcomes
Alter campletion of the cowrse, the sfudenis will be able fo
G0 - Undarstand the imporance of CAD and its hardwara's. (K2}

CO2 - Parform transformation fechniques and apply algosithm for modifying various CAD drawiigs. [K3)
C03 - Develop varkous moedad yzing geemedric and surface modelling technbgues. [K3)

CO4 - Mustrata the working of randering of CAD models. (K3)

CO5 - Apply various standards and database models to exchange CAD data models. (K3)

UMNIT | INTRODUCTION TO CAD AND DISPLAY DEVICES {% Hrs}
Introdusction: Fundamentals of CGAD, Design process, Applications of computer for design, Benefits of GAD,
Computer periphesats for CAD work station, Graphic ferminal, CAD software, CAD dalabase and sinucture.
Display Devices: Video display devices—Raster scan display, CRT . OWSET, Inherent memory display devices,
Random Scan Display, Rasier scan syslems — Video conlrolar, Random scan sysiems — Graphic mondtars and
work slation, Inpul devicas,

UHIT 1l TRANSFORMATIONS (9 Hrs)
Bresenham's line and circle algorthms. Transfanmation in Graphiss: co-ordinate system used n Graphics and
windowing and view porl transformations, Chipging . hidden Bre ebmination, 20 franslormalions = ratation, scaling,
translation, mirror, reflection and shear = homogeneous fransfermations = concatenation, 30 Transformation =
crihographic and Perspactive Projections.

UNIT 1l GEOMETRIC AND SURFACE MODELLING 8 Hrs)
Geomelric Maodeling: 20 wire frame modealling, 30 Wire frame modalling, Wireframe medels, Entifies and their
definitions. Concapt of Parametric and nonparamairic reprasentation of curve, Curve filfing technigues, Definibons
of cubic spines.

Suriace Modeling, Surface modeling and entilles, Algebraic and geomstric form, Parametric space of Surace,
Blending funcliens, parametenzation of sufece palch, Subdividing cylindrical surface, Ruled surface, Suriace of
revobdion, Spherical surface, Composite surface.

UNIT IV REMDERING IN CAD {9 Hrs)
Hidden ling-swface-sobd removal algorithm-shading - colouring-animation Paramelric and variational modeling,
Featura based modeling, An overview of modeling software like PRO-E, CATIA IDEAS, S0LID EDGE and other
advanced Software's.

UNITY STANDARDS AND DATABASE IN CAD {2 Hrs)
Standards for computer graphics (GKS) and Dala exchange stendards — IGES, STEP. Standard for ssxchanga
images (open GLY Cata struciures for Entlty storage — Data structures for interactive modelling- Relational databases

Text Books

1. P. Radhakrishnan, & Subramanyany', Raju, "CADCAMICIM", Naw Ags Intamational, 4th Edifion, 20240,

2, P.M. Rag, "DAD/CAM: Principles and Applications®, Tata MeGraw Hill, 3rd Edition, 2010,

3. lbrahim Zeid and B, Shvasubramaniam, CADVCAM | Theory and Practice, 2nd Edition, Tata MeGraw Hill, 2005

Reference Books

1 Mikedl P, Groowver, “Automation, Producton Systems and Compuler Integrated Manufacturing”, Pearson
Education, Sth Edition 2019

2 James A Behg, Heney W, Krashber, “Compules lntegrated Manufacturing®, Pearson Education. 2007

B.Tech. Machanical Enginesring
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3, [oneld Heam and M. Pauline Baker *Computer Graphics™ with OpenGL Prenfice Hall, Intemational, 2011

4, Chis Mchahon, Jimmie Browne CADCAM: Frinciples, Practice and Manufacturing Management, 2nd Edition,
Pearson publications 1932

6. Sareen Kuldesp, Grewal Chandandesp, CADVCAM: Theary and Concept, 2nd Edition, 5 Chand & Company,
2007,

Web References

hetps:inptet. ac. nfcoursesM 120212102 101

hetz:ihenaa npleividecs.inf2012M 2%computar-zided-design.himl

hetgs i mech it a2c infmelitmicowrselcad-n-m anufachuring'

it Areevideolectures comicoursed 2352 computer-aided-design-and-manufacturing
s haranad, R A InfmamaTE 12
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LT P S Hrs

U19MEE43 PRODUCT DESIGN AND DEVELOPMENT 3 00 s
Course Objectives

v To study the basic concapts of product design and feafures,

¢ Tounderstand the quality function deplogment loal for identifying customer neads.

« To demonstrate knowladge of Brain dominance theary.

» Tounderstand the approach of material seleclion for design,

¢ To gel the Knowledge aboul probiem Soiing tools and codes

Course Quicomes

Affar compietion of the course, the sfudants will be abia lo

CO1 - Explain conceplusd product design technigues. (K1)

GO - [denbfy Gustomer needs and products design specificabions, (K1)

C03 - Use different systematic concepl generation fechniques in product design. (K3)
GO4 - Use the embodiment design principles for environment awara design, (K3)
C05 - Sobtve elhical conflicts and issuas in enginesring environment. {K3)

UMITI INTRODUGTION (3 Hrs)
Cesign warsus Sciankiic mathod, Considerations of a Godd Design, Product Development process cyches,
Organizations for Producl Design, Technological mmovation and Business Sirategles, Modern Produoct
development and design thearias, Raversa enginearing and redesign methodolagy,

UNIT Il PROBLEM DEFINITION {9 Hrs)
Idenlifing Cuglomes needs, Kano Diagram, Establishing Engineering Characteristics, Oualily Function
Daployment {(FD), Product Design Specification (PDE) Design information and sources, Professional societies
and Trade associations, Cades and Standards, Patents and Intellectual Property

UNIT Il CONCEPT GEMERATION 19 Hrs)
Fraud's madel, Brain dommance thaory, Crealive hinking techniques and bariers, Syslematic methods: Tear
down and exparimantation, Fuenclion sirucluse, Morphological methods, Theory of Indenlive Froblem soiving
iTRIZ), Axiomatic Design (AD) Decisian Thaory, Evalualion mathods, Coempanison based on absohie crilens,
Pugh's concapd, Measurament scalas, Wadightad decision Matrix, Analytic Higrarchy process (AHF)

UNIT IV EMBEODIMENT DESIGHN (9 Hrs)
Product Portfolios and Architacture, Configuration and Paramealbic design, dedailed dasign, Ergonamics and Deasign
for Emvironment, Maodeling and Simulation, Material satection for Dasign, Quality assessmant and Robust Dasign,

URNIT ¥ TOOLS AND ETHICAL ISSUES IN ENGINEERING {9 Hrs)
Team Raoles and Cynamics, Efective Team meeting, Robert rules and Parliamentary procedures, Problam sohing
fools, planning and scheduling, Time management. Oogin of laws, Conlracts, Product Liabilily, Tort Law, Codes
of Ethics, and solving sthical conflicts,

Taxt Books

1. George E Deeter, Enginesring Design 3rd Edition McGraw Hill, 2001

2. Earl T. Wirich, Product Design and Developmand, Tala MoGras HIll Internationgd, 2003

3. G. Lawrence Sanders, Developing Mew Products and Services, Publisher; Saylor Foundation2013

Reference Books

Fan Hurst, Enginesnng Dasign Princintes, Elseviar, 1804,

b, Product Cesign, Pearson Education bndia, 2001,

Fahd, W Beltz J Feldhusun, K 5 Grole, Englnesring Design, 3rd Edition, Speimger, 2007

Swen . Bilén, introduction o Engineering Design, MoGraw Hill Leaming Soluticns, 2008.

Steven Eppinger, Barl Ulnch, Product Design snd Developrent MoGraw-Hi#l Higher Education, 2015,

T
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Web Reforences

L

COsPOsPS0s Mapping

hitt s e cligimat nptelicourseshidaal 1210721 TILO _himl
hltpsMnplel ac infeourses! 1120040 12104230
hitp: e nplelvideos, comiechure, phpTide 15853
hitps:ifeasmolearning. orgivides-leciuresmod-4-lec-14-product-design-development-G25.3¢
hiti ps:fweden udamy. comicoursaproduct-gdesion
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UMSMEE44 INDUSTRIAL CASTING TECHNOLOGY

Course Objectives

= Tounderstand the basic principles of melal casting.

s Tokmw the various types of mealting praclices

= To learn about the warious casting techniguas

= To broadan the undarstanding of casting design principles

= Ta knew aboul casfing defedls and its remedial mepsures and automation,

T
= —
= 0
w0
o
o

Course Qutcomeas

After compiation of the course, the students will be able lo

CH - Explain the activitias of foundry shop. (K1)

C02 - Dascriba melling process for various allays. [K1)

C03 - idantify suitable casting technigues for specific applicatons . (K1)
CO4 - Deszign of gates and rigers in castings. (KE)

COS . Recognize the casting defects and describe foundry aubomation. (BA4)

UNIT | MOLDING PRACTICES {9 Hrs)
Intradhactian 1o easting and Foundry industry, Basic prindphes of casting process- Sequence in foundry operation,
Paltterm maftefials, Types = Mold cofe and 115 ypas, core making procass,

UNIT Il MELTING FURMNACES (9 Hrs)
Types of Fumaces used in Foundry — Cupola fumace, Mefling practica for cast iron, Aluminiom afoy, Coppar
glloy, and Magnesium alloy — Sefety considarations.

UNIT Il SPECIAL CASTING TECHNIQUES {9 Hrs)
Investment casting, Shell mould easting, Pressure Die casting — centrifugal casting — Types, CO2 mald casting,
Continuous easling, Full mould casting, Evaporative patlern castings.

UNIT IV SOLIDIFICATION OF CASTINGS {3 Hrs)
Concept of solidification, Directional salidification — Sating and Risering design and analysis — Solidification of
pure metals — Rate of solidfication, Mecro and Micro structare — Salidification contraction.

UNITY CASTING DEFECTS AND AUTOMATION {9 Hrs)
Defects in casling and ks remedies — Melting and Quality conired of varous steels and non-femous alloys —
Feitling, Cleaning and Inzpection of casting — Foundry aulcmatien — kMould machine sutomation of sand plant —
rvoulding and felling section of foundry

Text Books

1. Richard W Heine &1 al. - Principles of Metal Casfing, Tata MeGraw Hill Edflion, 2013
2. P.L.Jain, Principlas of Foundry Techaology, Tata MaGraw Hill, 2009,

3. O.P.Khanna, Foundry Technology, DhanpatRai Publications, 2011

Reference Books

Bndulff, H.F Taylor, M.C Flaming, Foundry Englneenng, Wiley Eastern, 1904,

M K. Srntvasan, Foundry Technology, Khanna Pubkcations, 2001,

TV, Bamana Rao, Metal Casting: Principles and Practics, New Age Intermational, 2010,

Peler Baaley, Foundry Technology, Elsevier, Second Edition, 2001

John Campbell, Complste Casting Handbook: Malal Casting Frocesses, Metallungy, Techmgies and Deslgn,
Elsaviar, 151 Edilion, 2011,

L AT R

Web References

1. htipsiinptel.acin/courses/ 1121071 12107215

2. hipsiinptel ac.infcourses1 121 07/112 107063/

3. hopsdinptel.acinfcourses 1210712107215/

4, hiips.fcursa appienicoursemechanical-metal-casting-y-nptelhrd SR 1 9vMETw2E
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&, hitp:fwesw.infocobuitd comfeducation/audic-video-coursesimechanical-engineenngprinciples-of-casting-
technobegy-iit-roorkas.htmi

COs/POs/PSO0s Mapping
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LM BMEE4S NON - CONVENTIONAL ENERGY SOURCES

Course Objectives

# Tointroduce he basics of NCES and statistical data on coowenbicnal ensngy resources.

= Toshedy about the concept of solar enangy and s types

= Tolzarm the wind ensogy conversion syslams

= Toprovide knowledge on gacthermal energy resources and biomass enangy conversion sysiems
«  Toimpart knowladge abaul Bdal, wave and OTEC enargy power generation syelam
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Caurss Dutcomis
Affer complefion of the course, [he studonts wil be abie o

CO1 - Explain the basics of NCES, (K1)
CO2 - Extract on tha solar enangy and its conversion systems. [K2)

C03 - Doscribe e concepis af Wind enargy conversion syslems. (K1)
CO4 - Describe the hamessing of Geothermal, Jcaan energies. (K1)
CO5 - Compare the fidal, wave and DTEC energy power generalion sysiem, [K2)

UMIT I STATISTICS ON CONVENTIONAL ENERGY SOURCES (8 Hrs)
Slatistics en conventsenal energy sources and supply in deweloping countries, Definition Concepls of MCES,
Limdlafions of RES, Crileria for aszaegaing the polential of MCES. Classificalion of NCES - Sclar, Wind, Gaogthammal,
Bio-mass, Ocean Ensrgy Sourpes, companson of theze energy sourcas,

UNITII SOLAR EMERGY {9 Hrs)
Solar Enargy-Enargy available form Sun, Solar radiation data, Solar energy conyversion inka heal, Fia plate and
Concenirating colactors, Mathematical analysis of Flat plate collactors and colleclor efficienoy, Frincpde of Natural
and Forcad conwvection, Solar angines-Sirling, Brayton enginas, Photovoliaic, p-n junchon, sotar calls, P systams,
Stand-alone, Grd connected solar power satallite.

UMIT I WIND ENERGY 19 Hrs)
Wind energy conversion, General formula -Lift and Drag- Basis of wind energy conversion = Effect of density,
frequency varnances, angle of altack, and wind speed, Windm@l robors Horizontal axis and vedical axis rofors,
Craterminadion of fargue coefficient, Induclion lype generaloes- warking principle,

UNIT IV GEOTHERMAL AND BIDMASS SOURCES {9 Hrs}
Matuwe of Geothermal sources, Definiton and classification of resources, Wilizalion for elechhic generation and
direct haating, Well Head power generafing units, Basic features Atmospharic exhausl and condensing, exhausl
fyp=s of conventonal steam turbines. Pyrolysis of Biomass 1o produce solid, bouwd and gassous fuels, Biomass
gaslfication, Constmection details of gasifier, usage of blogas for chulthas, various types of chulhas for rural energy
needs

UNITY WAVE, TIDAL AND OTEG ENERGY (9 Hrs)
Wava, Tidal and OTELC energy- Diferance: babaeen lidal 3nd wave power generation, Principles of tidai and wave
power genaration, OTEC power plants, Oparalional of small cycle experimental Bcilly, Design of 5 MW OTEC
pro-commercial plant, Economics of OTEC, Environmental impacts of OTEC, Satus of mudliple product OTEC
systems.

Texl Books

1. Khan , BMen-Cormvenlional Energy Resources, MoGees HIll Education Indla Private Limited; Thed editon, 2017
2. 5 5 Thipse, Non-Coementional and Renewable Ensngy Sources, Marpssa publsher 2018

3. MK Eansal Man-Corvesdional Energy Resources, Wieas Publshing Hause, 2014

Reference Books

1, R.Ramash and K U Kumar, Renawable Energy Technologies, Merosa Pubfshing House, Mew Chelhi, 2004,
2. Aghok W Dessd, Non-Convenllonal Energy, Wiley Eastern Lid, Mew Dalhi, 5th edilion, 2011.

3. MMAWakil, Power Planl Technology, McGrew Hill Book CGo, Mew Delnl, 2004,

—
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4. Magal, "Solar Power Engineering”, Tata MoGraw Hll, 2005,

158

5. Mon = Carvenlional Energy Sowces, (3.0, Bal, Khanna Publishers, 4th edition, 2009.

Web References

.. hitpe:{'mptel Bc.infcowsesM 2110611 21106014/

hips:finptel ac.infecowrsas/ 0871 08/ 1081080 7E/

htips:fivasw coursera orglcourses Yguary=renewable®h 20ensogy
hibps: vt youtube comfwaich Pv=GRwlgD4SHEL

hips: s youtube comfwaich Pv=mSIMAGHEOmM
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COsIPOs/PS0s Mapping

cOs Program Dutcomas [POs5) mﬁr;sdﬁ
PO1 | POZ | PO3 | PO4 | POS | POG | POT | PO3 | POS | PO10 | PO41 | PO12 PS0D1 | PS0Z | PS03

1 - 3 1 e I all = 2 - - 1 1 1 1

2 . 1] - - 2 - - - - 1 1 1 1

3 - 1 . - ) - - - 1 i i i

4 i 1 = Y .o - s 1 1 1 1

] - 1 - - E_ g = - 1 1 1 1
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PROFESSIONAL ELECTIVE - I

LT P C Hrm
U19MEEST TURBOMACHINERY 50 0 35 48

Course Objectives

o  Tostudy aboui the classification of turbo machineny in power generation, power absorplion and transporiatian
sectors and themmodynamics of fusd flow in furbo machines

» To leam about energy transfer mechanism in furbine, pumps and compressor and analysis of high speed
machinas

» Toacquire knowladge in classificatian and oparational charactenstics of sieam furbines

¢ Toacquire knowledge in clagssification and operational characteristics of hydraulic rbines

« Toleam about the classification and working of pumps, comprassor and its alficancy

Course Dutcomes

Aftar complelion of the course, the sfudents wil e able o

COM - Able to describe turbo machines and analysis the fluid ficw in machinas, (K1)

COZ - lustrals the energy exchange mechanism in all furbo machines sech as Euler's equation for furbo
machinary. (K1)

C0O3J - Classify tha opefalion and penciphe of Slears lurhines, (K2)

C04 - Classify the hydraulkz turbines and able fo design turbine blades. (KE)

COS5 - Parform the prfiminary design of Wwrba machines (pumps, rolary comprassors and furbines) and analyse
the pedormance of ko machinery. (KB)

UMITI INTRODUCTION (9 Hrs)
imfroduction: Definiion of turbo maching, parts of fubo machines, Comparison with posifive displacemeant
machings, Classfication, Dimensionless paramaters and har significance, EFecl of Reynolds number, Ling and
specific quanlites, modal studies.

Thermodynamics of fluid flow: Applicstion of first and second law of Thermodyiamics o ks machines,
Effeziencies of turbo machines, Stafic and Slagnation skates, Incompressible Tukts and perfect gases, overall
Izentropic efficency, stage efficlency (their companison) and polylrophic efficiency foe bolh comprossion and
expansion processes. Reneat factar for axpansion process

UMIT Il EMERGY EXCHAMNGE IN TURBD MACHIMES {9 Hrs)
Energy exchange in Turbo machines: Eular's turbine equalion, Alermale form of Euler's lurbinge equation, Velogty
triangles for different values of degree of reaction, Components of engrgy fransfer, Degree of Reaction, utilization
factor, Relation between dagree of reacton and Utilization fackor, Problems.

Ganeral Analysis of Tube machines: Radial fiow compressors and pumps = general analyss, Expression for
degres of reaction, velocly fianghas, Effect of blade discharge angle on energy transier and degree of reaction,
Elfect of blade dicherge anpgle on parformanca, Theoretizal head — capacity relafionship, General anahysis of axal
Mo pumps snd comaressors, degrae of reaction, velocily triangles, Problems.

UMIT I STEAM TURBIMES {9 Hrs)
Steam Turbines: Classificalion, Single slage impulse furbing, condition for maximum blade efficiency, slage
efficiency, Mead and methads of compounding, Multi-stage impulse herbing, expression fyr maximuem wilzation
factor. Resction turbine — Parsons’s turbine, condifion for maximum wliization facion, reaclion staging, Problems,

UNIT IV HYDRAULIC TURBINES {9 Hrs)
Hydraulie Turbines; Clessification, warous efficlencies. Pelton turbine = welocity triangles, design parameters,
Maxirmum efficlency, Francls turbine - velocity triangles, design pasrameders, runnar shapes for different blade
speds, Drafl wbes- Types and funclions. Kaplan and Propeller furbines - velocity triangles, design parameters.

UMITY PUMPS AND COMPRESSORS (9 Hrs)
Cantrfugal Pumps: Class#ication and parls of cenirifugal pumgp, different heads and efficiencies of centrifugal
pump. Minimum speed for starisg the fow, Maxirnum suction M. Nel positve suction head, Cavitation, Need for
priming. Pumps in sarises and parallel. Problams.

ﬁ& B Tech, Mechanical Enginearing
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Cenlrifugal Compressors: Stage velocily triangies, slip factor, power input factor, Stage work, Pressure devalopad,
slage elfficiency and surging and problerms. Axlal flow Compressors: Expression for prasswne ratio developed in a

stage, work done Eacior, efficiencies and stalng, Prablems.

Text Books

1. V. Kadambi and Manohar Frasad, An Introdection 1o Energy Comvarsion, Volume Bl Turbs machinery, Mow

Age International Publishars, 7™ Edition 2018,
2, Mansesh Dubey, BAVSES Prasad, Archana Mema, Turbomachimery, Tata MoGraw Hill Co, Lid., 2018,
3, BK.Venkanna, Fundamenlals of Twbo machinery, Phi Leaming Privabe Limited, 2009,

Reference Books

1. 5. M. Yahya, Turbings, Compressors and Fans, Tala MoGraw Hill Co. Lid,, 2nd edition, 2002
. [ G. Shepherd, Principals of Tubo machings, The Macmillan Company, 1964,

. M. 5. Govindegouda and A 8. Nagaraj, Texd Book of Turbo machines, M, M, Publications, $ih Edilicn, 2008

2
3. 5. L. Dicon, Fluid Mechanics and Themmodynamics of Turbe machines, Elsevier, 2005,
i
5

., B R Turton, Principles of Turbomachinery, Springer Methedands, 2012,

Web References
1. hilps:inpiel ecinfcourses 1 1A 00T 101 0548!
2. hitpsinplel acinfzoursesf 112 031 121032459/
3. htips:fervew youtube comivatch w4 TIX Qr JIDZE
4. hitps:heww youlube comiwatch Pv=mLwbdPE2RZo
5. hitps:fhwe scisncedirect. comisciencefarbclelabs/pil51359431118361038
COs/POs/P50s Mapping
Program Specilic
COs Program Cutcomes [POs) Outcomes (PS0s)
PO | POZ | POI | PO4 | PDS | POB | POT7 | POS | POB | PO10 | PO11 | PO | P30T | PS0OZ | PS0OT
1 3|1 1 1 > - i - 1 3 =
2 3 b 2 2 - - - - - - - - - -
3 3 3 1 2 - - - - - 2 -
4 3 F 2 3 - - - - - - . = . -
] a 3 & 3 - - - - - - i 1 -

Correlation Level: 1- Low, 2 - Medium, 3 - High
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LMSMEES2 POWDER METALLURGY AND SURFACE COATING

Course Objectives

s Tomake students undersiand the gifferent types of powder manufactunng meshods and applications,
s Toteach the chasacterizalion technigues and festing of metal powders

= Tomake them understand the peeder compaction methods and selachion of meathods

# Talearn aboul the different lypes of sindaring lechniguas and uses

s Tounderstand powder metallurgy application in aerospace, automabsle and machining matenals

LTPC Hre
2003 45

Course Outcomes

After completion of the coursa, the students will be alie to

CO1 - Agquire the knowledge of Powder Metallurgy History, Applicabions and its manulacturing methods, (K1}
COR - Gain knowledge abowd powder charactenaing echniquas, (K2)

CO3 - Classily tha matal powddr compacion methads, adhasives and Surface eaalings, (K3)

CO4 - Exemplify the suitabla sintering techniquas for powder metallurgy. [K3)

CO5 - Appraise the suitabls matanal for different applications. [K4)

UNIT | POWDER MANUFACTURE AND CONDITIONING {9 Hrs)
Mechanical methods Machine milling, Ball milling, abemisation, sholling- Chemical methods, condensalion, thermal
decormposilion, carbonyl Reduclion by gas-hydride, dehypdiade process, elecho deposilion, precipialon from
agueous sobution and fused salts, hydromelaliurgical methed, Physical methods: Elecirolysis and atomisation
processes, types of equipment, factors affecting these processes, examples of powders produced by thess
methods, applications, powder condilioning, heat treatment, blending and mixdng, types of equipment, iypes of
mixing and blending, Sel- propagating high-temperabure synthesis (SHS), sol-gel synthesis- Mano powder
produciion methods.

UNIT Il CHARACTERISTICS AND TESTING OF METAL POWDERS {2 Hrs)
Samplng, chemical composiion purily, surface contaminalion ele. Particle size and its measurement, Principhe
and grocedure of sieve analysis, microscoplc analysis: sedmentalion, elulriaton, permeability, Adsorpticn
methods and resistivity methods: particle shape, classifications, microsiruciure, specific surface area, apparent
and fap densiy, green density, gréen strenglh, sindered compacl densily, porasity, shrinkage.

UNIT Il POWDER COMPACTION (8 Hrs)
Pressure less compacton: slip casting and skurry casting. Pressurse compaction- lubrication, single ended and
double ended compaction, isostatic pressing, powdsr rolling, forging and extresion, explosive compacton.

UNIT IV SINTERING {9 Hrs)
Stage of sinfering, properly changes, mechanisms of sintenng, liquid phase sintenng and infiitration, activated
ginlering, hol pressing and Hol isostalic Pressing [HIF), vacuum sintering. sindering furnaces-balch and
continuous-sintaring atmosphers, Finishing opesalions = sixing, coining, repressing and heal reatment, special
sinfering processas- microwava sintering, Spark plasma sintaring, Field asssted sintering, Reaclive sintering,
simtenng of nanostruchsred materials.

UNIT Y APPLICATIONS (9 Hrz)
hajor appheations in Aersspace, Muclear and Aulomoblle ndustries- Bearng Matenals-ypes, Seif-lubrication and
afher types, Mathads of production, Propsdies, Applications, Sintered Friction Materials-Clutches, Brake linings,
Tool Materials- Cemanted carbides, Oxide ceramics, Cermels- Disparsion sirengthened materials

Text Books

1. Anish Upadhya and G.5.Upadhaya, "Powdar Matallurgy: Sciance, Technology and Materials, Unhversilias
Press, 2018

2. V. Raghawvan, "Physical Metallurgy: principles and practica” PH| Learning, 3™ Eddions 2015

3. Cuie Wen "Surface Coabing and Modification of Meatallic Biomaterial® Woodhead Publizhing, 2015,

B.Tech, Mechanical Engineasing
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Reference Books

1. Ramakrishnan, P., Powder Metallurgy-Opponunities for Emglneering Industries, Oxford and 1BH Publishing
Co., Pwl. Lid, Mew Defd, 1967,

2. lzaac Chang YuyuanZhao,”Advances i Powder Metallurgy®, 15t Edition, Weosdnead Publishing, 2013,

3. AK_Sinha, “Powder Madallurgy”, ChanpatRai and Sons, New Dellvi, 1962
4. RM. German, "Powder Matallurgy and Parliculate Materials Processing”, Metal Powder Indusiies Pederation,
Princetan, KJ, 2005,

5. P.C.Angelo and R.Subramanien,, “Powdar Melallungy: Science, Technology and Application™ Prentice Hall,
2006

Web Referances
1. hitpe:¥npielacinicourses 1306 1310609 04

2. https:inplelacinicourses1 12005 12105055

3. hitpecdyoubw beduRVaLUOUmAR

4, hitps:iyoube beyTuS4HxSNILY

8, hllps:fironpowders. comiinon-powder-for-surfaca-coating'

e

COs/POs/PS0s Mapping
COs S CRIS s [P o) upﬁ"é.’f’m"!ffﬁl';ﬁ
po1| POz [ PO3 [ PO4 | POS | POG | POT | POB | POS | PO10 | PO11 | PO12 | PSO1 | PSOZ | PS03
1 a % 4 - . - ” z % i -
z - 1 I z | 1 . - - - - -
3 3| 2 1 . . - - - . - 2 -
4 a1 3 1 2 | 1 | - - - - - - =
5 | 3| 2 | 2| - - | - - = | 2 -

Corelation Level 1- Law, 2 - Mediurn, 3 - High

e
{l R L et v gored)

B.Tech. Mechamical Enginaaring




Academic Curmiculum and Syllabd R-2014 |73

U1OMEES3 GREEN MANUFACTURING

Course Objectives

= To describe about sustainabla manufacturing, green product and process

= To study the various principles of grean manufacturing

= To study aboul the semiconductor manufaciuring and closed leap production sysiems
= To study aboul the nana manufacturing and s technalogias

= Todescrbe about the packaging and supply chasn

=
= -
=R = |
@0
e =
wog

Course Chitcomes

After completion of the course, the students will be able fo

201 - Desoribe the basic design concepts, methads, tocks, the key technologies and the operalion of sustainable
green manufaciuring. (K1)

CO2 - Appropriate the principbes, technigues and methods to customize the learned ganeric concepls io meet the
naeds of a paricular Indusingenterprise, (K3}

CO3 - Recognize the strategies for the purpose of satisfying & sel of given sustainable green manufacturing
requiraments. (K1)

GO4 - LUse the nanctechnologies in real Bme applications, (K3}

GOS8 - Design the rules and processes to meel the marked need and the green manufaciuring requirerments by
selecting and evaluating suitable techmical, managenal ! projecl managament and swpply shain
managament schame. (K4)

LMIT I {2 Hrs)
Introdfuction to Green Manufactunng: Why Geeen Manulaciuring, Mollvalions and Barers bo Green Manufactanng,
Environmental impact of Mamilacluring, Slrategies for Green Manufachuning, Suslalnable green mamufaciuring
The Sacial, Business, and Policy Environment Tor Green ManuTactuning: Intreduciion, The Social Environmenl-
Presant Almosphers and Challangaes Tor Graaen Manufacheing, The Busness Environmenl: Present Almasphere
and Challenges, The Policy Environment - Present Arnosphere and Challenges for Green Manufastunng

LUNIT 1l (2 Hrs}
Metrics for Green Manufacturing” Introduction, Onverview of Cumendly Used Metrics, Owverview of LCA
Methodolagles, Metrics Development Methodologles, Ouliook and Research Mesds.

Green Supply Chainc Mobivabon and  Infroduction, Definition, lssues In Green Supply Chains  (G50),
TechniquesMietods of Green Sepply Chain, Future of Green Supply Chain.

Brinciples of Green Manufacturing: Introduction, Background, and Technology Wedges, Principles, Mapping Five
Prncigles o Diher Methods and Solutiong.

LIMIT I {2 Hrs}
Closad-Loop Production Syslems: Lile Cycle of Production Systams, Economic and Ecological Benafils of Closad
Loop Systems, Machine Toals and Energy Consumplion, LCA of Machine Tools, Process Parametar Oplimizakon,
Oy Machining and Minimum Quantity Lubricatron, Remanufacturing, Reuss, Approaches for Sustainable Faciory
Dresign.

Samiconductey Manufecturing: Owverview of Semiconductor Fabricabtion, Micro fabrcabion Processes, Facility
Systems, and Green Manufaciuring in the Samiconducior Industry: Concepls and Challznges, Use-Phase Issues
with Zamiconduciors, Example of Analysis of Semicondector Manufacturing.

LNIT IV (2 Hrs)
Environmental Implications of Mano-manufaciuring: Introduction, Mano-manufaciuring Technologies, Comantional
Envinonmeantal Impact of Nang-manufaciuring, LUnconventional Ervironmantal Impacls of Mand-ranufaciuring,
Life Cycle Assszsment (LCA) of Manotechnologies. Gresn Manufaciuring Throwgh Clean Energy Supply
Infraduction, Clean Energy Technologizs, Application Potentisl of Clean Energy Supplying Graen Manufscturing

UNIT Y {9 Hrs)
Packaging and the Supply Chain: A Look 2l Transporiation Inbroduction, Background, Recommeanded Mealbhod 1o
Detarming Opporiuniies for Improved Pallet Uiilization, Discussion,

o B.Tech. Mechanical Enginesring
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Enabling Technologles for Assuring Green Manwfacturing: Motivatlon, Process Monitoring System, Applying

Sensar Flows in Decision Making: Aulomabed Monitoring, Gase Study,

Concluding Remarks and Observalions aboul the Future: Infroduction, Evolution of Manufacturing, Leveraging

Manufacturing, Energy of Labour.

Text Books

1. Ade Asefzso |, Green Menulfacturing: (Paradigm Shift to Suslainable Capitalizsm), A4 Global Sourcing I8d., 2013
2. Ame Green Manufaciunng: Case Studles o Lean and Sustalinabllity, Productivity Presa, 2017
3. Mrityungay Singh, TatsuklOh)l, Rajlv Asthana, Green and Sustalnable Manufacturing of Advanced Material,

Elsgvier, 2015

Reference Books
1. MNand K. Jha , Green Design and Manutaciuring fer Sustainabiity, CRC Press 2016

2. World commission an Enveonment and Devalopment DNCED), Ouwr Common Future, Csxford University

Fress 2005,
3. Caincrss and Francis = Casting the earth = Hasvard Business School Press — 2003,
4. T.E Gradel and B.R. Allenby = Indusirial Ecology = Prenfics Hall = 2010

5. A David. Dormfeld Grean Manufacturing: Fundamentals and Applications, Springer, 2013

Web References

htips:finptel ac.infcourses T 12010401121 04225
hitlps:fmplel ac. nfoourses T IGA 04110104 118
htips:ftnpted. ac infnocfcoursesinoc FSEM 1o S-mg 24!
htlps: fhveene poulube. comfwalch 7= 16votnhalSw

htips: v poutube. comfalch PrsNSovipHDWY

SRR

COs/POs/PS0s Mapping

o Program Qutcomes [POs) m;mmsr;;giﬁ
PO | POZ | PO3 | PR | POS | POB | POT | POB | POR | PO10 | PO | PO1E | P5OA | PEOE | PS03
1 3 ¥ - 1 - X = . . ¥ - 2 .
2 3 1 1 1 - - . - . . . . . - .
rlafalels]-] === ]=[= :
4 & 2 1 2 - - - - - - - - 2 -
5 3 = . - 2 - - - - - - 1

Corralation Level: 1- Low, 2 - Medium, 3 - High

B.Tech Mechanical Engineenng

[-'1 Bl | e e )




Academic Curmculurm and Syliehi R-2019 _"."{' |

LM SMEES4 FLUID POWER AUTOMATION

Course Objectives

= Torecognize the performance of hydraulic components.

« Torecognizs the paformance of prsumalic components,

s To understand the circst dasign methodology and vanious types of fuld power clrouits,

« T identify the various components related {o elactro-pnewm atic end hydraulic circuits.

« To damonstrate the application, basic froubleshoobing and maintenance for fluid power systam,

L
o =
o
w0
x
o

Course Outcomeas

Alter completion of the course, the sludents will be able fo

&1 - Demonstrate the components and parformance of hydrawsic fluid powar systam. (K2}
C02 - Demonsirata the components and performance of pneumatic fluid power system. (K2)
£03 - lllustrate the circuit design for fuid power system using various typas of circuits. [K5)
COd - Apply the varous componants (o design elactre-pneurnatic and hydreufic circuita. (K3}
COS - Perform basic malntenance and troubleshooting In uld poswer systams. (K2)

UNIT | HYDRAULIC COMPOMENTS {9 Hrs)
Intreduction to fluid power syslem-Pascal’s Law-Hydrawlic Auids-Hydrawlic pumps - Gear, Vane and Piston pumps-
Fump Perfomance-Characteristics and Safection-aciuators-valves-prassure conbrod-low conkral and  direction
control valves-Hydraulic sccassonas-Hydraulic Accumulator.

UNIT Il PNEUMATIC COMPONENTS {9 Hrs)
Introduction b Pnaumalics-Compressors-lypes-Alr realment-FEL wnit-Alr dryer-Controd valves-Logic valves-Time
delay valve and quick exhausl valve-Preumalic Sensors-types-charactenistics and applicalions,

UMIT Il FLUID POWER CIRCUITS {3 Hrs)
Circuit Design Methodology-Sequencing crcuits-Cvarlapping signals - Cascade mathod - BY Map method-
Industial Hydraulic circuis - Double pump circuils-Speed control Circuits-Regenerative crcuits-Safety circuits-
Synchronizing cinculls - Accurnulator circuits.

UNIT IV ELECTRO - PNEUMATICS AND HYDRAULICS {9 Hrs)
Rekay, Swilches-Solenoid - Scolencid ocpsrated walves -Timer-Counter - Serwo and proportional control -
Microconireder and PLC based control-Design of eleciro-pneumatic &nd hydraulic circuits.

UNIT Y APPLICATION, MAINTENANCE AND TROUBLE SHOOTING {9 Hrs)
Development of hydraulic | pneoematic circuils sppded o machine jools-Presses-Materal hendling systems-
Automotive systems-Fackaging indusines-Manulactuning aulomation-Mainlenance and roubleshooting of Fluid
Power circullz-Salely aspects invelved

Text Books

1. 5 John, Cundiff, Michael F. Kacher, “Fluid Power Circuits and Gontrols = Fundamental and application®, CRC
Prass LLC, 2 Edibon 2013,

2. R Snnivasan, "Hydraulic & Pneumalic Contrels” Vijay Micole Imprints Pl Lid, 3™ Edition 2013,

3. Anthony Esposito, *Fluid Power with applcations™ Pearson New Intarmational Edilion, 20132,

Raference Books

1. 5.R Majumdar, "Prsumalic systams-pranciplas and maintanance”, Tata MeGraw Hill, 2017,

2. Nango Sivaraman, “Intreduction bo Hydraukcs and Preumatics”, PHI Leaming Pyl Lid, 2097,

3. M. Winsion, "Essenfial Hydraulics: Fluid Powar: Valuma 27, Creale Spaca Indapendanl Publishing Plalform,
2014.

4. Andrew Parr, "Hydraufics and pneumatics”, Butleraworth-Heinemann, 2011,

5. FESTO, *Fundamanials of Pneumatics™, Vol i, 1I, 1L

E B.Tech. Mechanical Engineering
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Web References

hitpsinptel ac.nfcoursesi 121 050112105047
hitpa-finptel ac.mfcourses’ 0801 051081 5062
nitps s youlube, comiwaich PvsKb-KLWzOiw
hitpsffwan youtube comfwatch?v=5_dan|?GpRo
hitps S youlube comiwalch FvschviwkKynHpB0
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U19MEESS I0T AND SMART MANUFACTURING

Course Objectives

» Topresent a problam orasded in depth Enowiedge of 10T amd Sman Manufaciuring.

v Toaddress the enderlying concepts and methods behind 1OT anvd Sman Manufacturing.

« To leam aboul fhe sman manufacheing distinguish its signification in compafison o conventional
rranurEciuAng,

»  To Study about tools for Smart Manufzctumng and its application.

« Tostedy about Smart and Empowered warking

LT
=
= T
@0
-
Lol

Course Qutcomes

After completion of the course, the sfudents will be able to

CO1 - [dentify different areas of 10T and Sman Manufaciuring. [K2)

CO2 - Acguire a broad view about aulomatic slonage management and ils governance. (K2}
C0d - Get a knowladge about smard manufactenng, (K2}

COd . Altain knowledge about emar design and find appdications of all the sress in daiby lifa. (K3
C05 - Becoms famil@rize with alimination of errar wilh smar bods in opscations, (K3}

UMIT | INTERMET OF THINGS {9 Hrs)
The Internet of Things: An overview, Design Principles for Connected Devicas; Internel Principlas. Thenking abouw
Protodyping = Gosts versus ease of profotyping, profolyping and Production, open source versus Closed Source
Prote fyping Embedded devices = Electronics, Embedded Computing Basies, Arduinof Raspberry Pif Beagle Bane
Black! efc, Elechic Imp and other nofable platforms Profolyping of Physical Design. Profotyping anline
Components = Getling Started with an AP, Writing a New AP, Real Time Reaclions, Diher Prolocols, Technigues
for Wirting Embedded Coda — Memaory Management, Perfermanca and Batlery Lite, Libraries and debugging

UMIT Il AUTDOMATIC STORAGE MANAGEMENT AND SECURITY (8 Hrs)
Automatic Storage Management in & Clawd World = Infrodustion to Cloud, Relational Dakabases in the Cloud,
Automatic Storage Managemend in the Cloud, Smart Conngcled System Design Caze Stedy Inlernel of Things
Privacy, Security and Gowvemnance Introduclion, Owerview of Govesnance, Privacy and Securly lssues,
Condribution from FP7 Projects. Sacunty, Privacy and Trost in loT-Data-Platfoerms for Smart Cllies, First Sleps
Towarde & Secure Platform, Smartie Approach. Data Aggragafion for the [aT in Smart Cifies, Gadurity

UNIT Il INTRODUCTION TO SMART MANUFACTURING {8 Hrs)
Introduciion to  “smart manufacturing”- convenbonallagacy manufactuing -Smart Masulacluring Procassas-
Three Dimensions: Dermand Odiven and Integrated Supply Chains - Dynamically Optimized Manufacheing
Enterprisas {plant = enterprise operations) - Real Time, Susfainable Rasource Management (indalligant energy
demand managemeani, production energy opiimization and reduction of GHEG}

UNIT IV SMART DESIGNIFABRICATION {9 Hrs)
Smiart DeslgndFabncation - Digltal Toods, Product Representation and Exchange Technologies and Standands,
Agile (Additve) Manufacturing Systems and Standerds. Mass Custamization, Smar Machine Teols, Robolics and
Automation (percepton, manipulation, mobilly, sutcnemy), Smarl Perceplion — Sensor networks and Devices.
Srnart Applicatons. Onfne Predictive Modelling, Monflorng and nlelligent Control of Machkining®anufaciuring
and Logistcs/Supply Chain Processes, Smarl Energy Management of manufactunng processes and facilities

UNITY SMART AND EMPOWERED WORKERS {9 Hrs)
Eliminating Erors and Omissions, Deskilling Cperations, Impreving  SpeedfAgiBly, Improving  Irdormiatian
CaptureiTraceability, mproving Infelligent Decsion Making under uncedainly Assistedfuegmenied Produclion,
Agsistedifusgmented  Assemnbly,  Assisledfugmentsd Qualify,  Assistedfhugmented Maindenance,
Aaslstedifugmented Warehouse Cperalions and Assisted Training

Text Books

1. Zaigham Mahmood - The Internet of Things in the Industnal Sechor = Springer = 19 edidion = 2019

2. Lovedzen Gaur Intzmet of Things; &pproach and Applcabilily in Manufaciuring- Chapman and HallCRC -1
Edition - 2018

3. A McEwen and H. Cassimally, Designing the intamel of Things, 1%edition, Wiley, 2014,

i B.Tach. Mechanizal Enginassing
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Reference Books

1. M. “engurekar and P, Bagel, Dalabase Cloud Storage: The Essential Guide to Cracle Automatic Stoage
Management, 151 editlon, MoGraw-Hill Education, 2013,

2. BE. Tripathy - intermst of Things (kaT): Technologhes, Applicatlons, Challenges and Solutions - CRC Press  1#
Edilszn 2018,

3. 5. Jeschke, . Brecher, H. Song, and D. B, Rawal, Indusirial Inernet af Things: Cyber manulacturing Syslems,
Springer, 15t edition, 2017,

4. A Bahga and V. Madisatti, Intermet of Things, A hands-on approach, Creale Space Independent Pubdishing
Platform, 151 edilion, 2014.

5. M. Kuniavsky, Smart Things: Ubiguitous Compufing User Expedence Design, 151 edition, Morgan Kaufmann,
2013

Web References

hiips:iinpiel.acincourses 106/ 105M 06105195/

hitps: fhevew. digimat. n/nptelicoursesindac 106 1031 2L 10 RERI
https: fenvear youtube comiwatch tWw=EV1Ygwb_rCs

hittps: thaneeay. sciencadirect. comfjounalfintermet-cf-things

hEtps: enveay digimat infnptelicoursesfvidend 106 105185001 .html

o b b

COs/POs/IPS0s Mapping

P'ru-gran Spacific
o Program Outcodmes |POs=) Qute ' .

PO | POZ| PO3 | P04 | POS | POE | POT | POS | POG | POM0 (POI1| PO4Z | PSOH Pag PE03

B VR L =) o] P P | = - v =T

. . . . . . . . - - - - 1

|3 | 32 - - - - - - - | - . -
k| 2| 2 3 - - - - - - - - 1 -
Correlation Level: 1- Low, 2 - Madium, 3 - High

g | s | ga | &a

1
Z
K|
4
[

B.Tech, Mechanical Enginesring
':ﬂ K. VE | v Bv Al



Academic Curriculum and Syllabl R-2019 AT

PROFESSIONAL ELECTIVE - il
U18MEES1 AUTOMOBILE ENGINEERING
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Course Dhjectives

+ To explain various lypes of aulomoabiles, their power packs and lypes of vehicle bodies.

+  To analyze ihe various fypes of ransmission systems for vehicle.

« Toanalyze the working parameters of vanous braking and suspansion syslem in a wihiche
« To siudy vasrous albamate fuels and its properies.

*  To undersiand various edectic, hybrid vehicles and Bharal standards,

Course Outcomes

After complafion of the course, the studenis wil be able to

CO1 - Deamonstrale the funclions chassis, body and frame., (K3)

COZ - Interrupt the knowledge an the bpes of ransmission systems, (K4)
C03 - Estabdsh the different suspension and braking systems. (K4)

C04 - Obtaln detalled knowledge about alternats fusts. (K3)

C05 - Acguire knowiedge about Bharat standards. (K1)

LUNIT I INTRODUCTION TO AUTOMORBILE AMD TYPES (9 Hrz)
An averdiew of differand types of automobdes - Trands in automobde design - Classificabion of miermal gcombusiion
enginges - Engine components, Materiale and functions - Blactronic engina managemsanl system lor 51 and Cl
engines - Car body construction - General consideration relating fo chassis klayout - Frame types & matedials -
Rolling, wind and gradien] resuliani-factors affecting resistance — Maono point and Mulli poind injection system -
Superchanging - Turbo Chargers — EGR - Calalylic converier - Poliution Noems.

UNIT I CLUTCH AND TRANSMISSION SYSTEMS {9 Hrs)
Requiremant of fransmission sysiem = culches = plate cufches = semi sdomalic & avtomal: dulches - Gear
box: manual shéft four speed and positive spaed gear boxes - symchromesh devices -fluid transmission = fuid
flywheel and torque converter-automatic fransmission - drive ling - diffefential, comventional and non-Sip Ypes
- drive axle-Propader shalt-Uiniversal joink - Tyres: materials and types - Batlery! lypes.

UMIT Il SUSPENSION AND BRAKING 3YSTEMS {8 Hra)
Suspension system = requirements - righd axle and Independenl suspension - types of suspension - leafl spring -
coil spring = lorsion rod and air suspension = shock absorters, Froml axle: types — front whesl geomelry -
cord®ions for irue rolling, Ackenman and Dawvis sieenng —sieering linkages - steering gearbox-power and power
assislad steering - Whesl akgamen - Braking system - hydraulic traking systems - drum type and disc ype
brakes - powar and power assisted brakes - faclors aflecling brake performance - fests on brakes —ABS- skid
&and skid prenvention.

UNIT IV ALTERNATE FUELS (3 Hrs)
Fussls: classification, properias - Liguid and gaseous fusls - Aamale fuels - Aloehal, LPG, Natural gas, CHG,
Gasahol, Bie-diesel and Hydrogen - Combustion & emission characteristics of allernative fuals in 51 and Cl
Bngires,

UNITV RECENT TRENDS IN AUTOMOBILE TECHNOLOGY (3 Hrs}
Elactic vehicles: classification, Hybrid wehicles - Aulomodive Sengors & ECU - HOCH and RCCI engines -
Autonomous vebicle - Bharath Standards (85) and its norms - Automolive transmizsion - Exhaust emigsions
analyss and s comirol - Manufacturing trends in autemobie industny.

Text Books

1. R.E.Rajpul, "Aulomoblle Engineering”, LP publications”, 2™ Edition, 2018,

2. Hirpdal Singh, “Aclomabile Englneedng Velums | and 117, Standard Publizhers and Distributors, 149 Edition,
2019,

1. MK Gid, “Aubbmative Technalogy”, Khanna Publishess 20 Ediion, 2014,

B.Tech. Mechanical Enginearing

§ ARRT AR



Academic Curmeculum and Syitabki B-2019

Reference Books

130

1, P.&GHL, *A Texibook of Automoblle Engineering — ol 1, Il and NI, 5K Kataria and Sons, 2™ Edilion, 2012,

0.5 Kumar, "Aulomobile Enginesring”, 5. .Katarla and Sons, 2 Edition, 201 5.
Robert Bosch GmbH, “Automotive Handoook”, Robert Bosch, 2004.
K.K.Ramalingam, "Automoabile Engineering”, Seilech publications, 2011,
Halderman, "Audomelive Engines: Theory and Servicing”, Pearson, 2019,

A A L B

Web References

1. hbps:fnpbelac nfeeusses 0T 10B0EG!

httes A nptel.ac. nfoowr sea 0T 0RA 071 0803
hittpes fwww. youtube. comiwatchPv=u_CiLG 1 Ekdl
hitges-fewnw. youtubs. comfwalch Prv=1kuln7 TWAID
hittpa-/fwenw. youtube. com/iwaich Py=owib T GANE

SRR

COs/POs/PE0s Mapping
Program Specific
e Program Quicomes (POsg) Outcomes [PSOs)
PO1 | PO2 | PO3 | PO | POS | POS | POT | POS | PO | POYO | PO11 | POMZ | P5O1 | PSOZ | PS03
1 2 2 1 - - - - - = - - 1 3 1 1
2 3 7 3 " . . - - - - - 1 | 1 2
3 3 =iz == [ = |=]~]-= - - | 1 3 1 2
4 7 7 7 - i . - . - - i 2 1 2
5 s e L] Sl e pme ) e ) < = 1 z 1 2

Correlation Level: 1- Low, 2 - Madium, 3 - High
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LTP C Hrs

U13MEEG2 COMPUTATIONAL FLUID DYNAMICS S0 & s
Course Objectives

o To expose sludenl o widely usad techniquas in the numeancal solution of fiuid squations

« To develop an understanding for the major theories, approaches and methodelogies used In CFD.

¢ To understand the Fansformation of coordinades and principles of grid generation.

¢ To gain sxpenisnce in the applcation of CFD analysis bo real engineering designs.

»  To expose sfudents to varous case studies apphied to hest and fluid flov,

Course Quicomes

After compiation of the course, the students will be able (o

CO1 - Sodve numedcally the governing equetions for flusd fiow. (K3)

GO - Anslyze the nemedical infegration the linear algebra methods in vanous methods. (K4)
CO3 - Apply grid gemeration principles for vanows problems in CAD interfaca. [K3)

CO4 - Solve numerically @ heal transter and Nuid Bow problem. (K3)

C05 - Acquire FEM problams i Awid fow and heal ransfer by various case studies, (R3]

UNIT I EQUATIONS OF FLUID DYMAMICS {2 Hrs)
Basic poneepts Eulerarian and Lagrangian methods of dascribing fluid fow molion, accslerafion and delormalion
of fiuid partice, vartizily, Laws governing fluid mation, continuity, Mavier — siokas & anergy equations. Boundary
layer aquation, Euler aquations, pobentsal low equations, Bernoulli's equation and voricity ranspot equation,
Initial @nd bowndary conditions. Classification of equation of motions - hyperbalic, parabolic, elliptic.

LUNIT Il MATHEMATICAL PRELIMINARIES (9 Hrs)
Mumerical integration. Review of insar algatsa, soulion of Simullansous linsar algebraic equations — matrix
invercion, solwers — direct methods, afimination methods, il condiligaed systems: Gauss- Sidel method,
susrrEssive over relaxation method.

UMNIT Il GRID GENERATION (3 Hrs)
Transformaton of coondinsles. General principles of grid generation = struciured girids in bso and Ehres
dimensions, algebrake grid generation, differential equalicns based grid generadion; Ellipts grid genaration,
algorithm, Grid clustering, Grid refinement, Adaptive grids, Moving grids. Algorithms, CAD interfaces o grid
ganeration. Techniques for complex and large problems: Mult block mathods.

UNIT IV FINITE DIFFERENCE DISGCRETIZATION (% Hrs)
Elamantary finite. difference coafficients, basic aspects of finite differenca equations, consistency, explicit and
implicit mathods, esmors and stability analysis, Stability of eliptic 2nd hyperbolic equations. Fundamentals of fluid

flow modelling-conservalive propery, upwind scheme, fransporting property, higher order unwindeg. Finike
difference applications n heal transfer = conduclion, conwection.

UNIT Y FINITE VOLUME METHOD (9 Hrs)
Introduciion, Applicatica of FYM in diffusion and convection problems, NS equations = stagoered gid, collocaled
grid, SIMPLE algorithmi. Saolution of discretised eguations using TOMA. Finite walume methods for unsieady
prablems — explich scheames, Implicit schemes. Finite Element Mathod: Introsfuction, YWisighled residual and
variational formulations, Interpodation in one-dimensional and two-dimensional cases, Apphcation of FEM 1o 10
and 20 prablems in Nuid fow and heat transfer

Text Books

1. Atul sharma, “Introductian o Computaliona Fluid Dynamics: Development, Application and Anahysis:, Wilsy
publication, 2016,

2. Murzlidhar. ¥ and Sundararajan. T, Computational Fluid Flow and Heal Transfar, Narosa Publishing House,
2014,

3. Versteeg. H.K. and Malalasekera. W, “An infroduction to computational Nuid dynamics®, 2™ Edition, Fearsan,
2007,

—_
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Reference Books

1. Jiywan Tu Guan Heng Yeoh Chaoqun Lib, “Compuiational Fluid Dynamics™, 3= Edition, Buttarworth-
Hainamann, 2018,

2. M Ramakrishna, “Elemants of Computational Fluid Cyramics”, & Golkden Jubiles Publication, 2071,

3. T.J.Chung, "Compuiational Fluid Dynamics”, Cambridge Universily Press, 2002,

4  John FWendt, *Computational Fluid Cynamics - An Intredection”, Springer-Verlag, 1952,

5. R.HPleichar, J.C_Tannehil and Anderson. U8, “Compotationsl Fluid Mechanics and Healt Transher, Taylor
and Francis, 3™ Edilion, 2013,

Web References

1, hitpsdinpiel. st infcourses! 101/ T06M 01 103045/
2. hitps:inptel.ac infcourses/112/105/112 105045/
3 htipsainglelzcinfcourses! 11211041 121 040304
4, hitps:inpéelac infcourses! 11 210312 1032680/
6. hilpshenww, youlube comiwalch?vsES_kyX|iRHc
COs/POs/PS0s Mapping
Program Specific
o Program Quicemes (POs) Outcomes (PSOs)
PO | PO2 | PO3 | POS | POS | POS | POT | POB | POS | POMO | PO11 | POIZ | P30T | PSOZ | PS03
ATl & s s s =] =] ] s . 1 3 3 3
2 3 || | - X = = =l = S - 1 3 3 3
3 2 2 s - - - = = - = - 1 2 1 2
4 2 | 2| 2| - - - - - | - 2 - 1 2 1 2
5 3 P 2 - - - ] - - . - = 1 3 3 i

Correlation Level; 1- Low, 2 - Medium, 3 - High
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U19MEES3 FUZZY LOGIC AND NEURAL NETWORKS
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Course Objectives

= Toexpose the concepts of fuzey sel theory and ils oparations.

+ To provide adequale knowhedge aboud modeiing and confral of Tuzzy logic,

«  To underztand the diffarent hybrid controd schames and its cage sludy.

= To provige adequate knowledge about maodefing and control of newral networks,
= Tounderstand the ANN structures and online leaming afgorithms.

Course Outcomas
Affar compiztion of the courgs, the sludanis will ba shis fa

CO1 - Ganeralize e concept of luzziness invelved in varous syslems and fuzzy sel theary. (K2)
C02 - Apply the huzzy logic control and adaptive fuzzy logic to design the fuzzy control. (K3}
CO3 - Ulifize the hybeid conlbrad schemes in Meuro Fuziy Syslems, (K3)

Ci04 .- Acquive the concepte of Mewral Metworks for modeling and controls, [K3)

C05 - Exacuts the knowladge of AMN struciures and online {raining algorithms, (K3}

UNITI FUZZY SET THECRY {9 Hra)
Fuzzy set theory- fuzzy sets- operabion on fuzzy sets- Scalar cardinality, fuzzy cardinality, union and intersection
complemen (Yeger and sugeno), equilibrium polnts, aggregation, projection, comgosition, cylindnical extension,
Fuzzy relation- fuzey membership lunctions

UNITII FUZZY LOGIC FOR MODELING AND CONTROL {9 Hrs)
hecdelling of nonfinear sysiems wsing fuzzy models = TSR model = fuzey logic conlrofler- fuzzification = knowledge
hase- decklon making logic — de fuzzification — adaplive fuzzy systems — Familiarization with fuzzy logic fooibox

UNIT Il HYBRID CONTROL SCHEMES (9 Hrs)
Fuzzification and e base using ANN = MNeuro fuzzy systems ANFIS — Fuzzy neuron — Introduction o GA -
Optimization of membership fenction and rule base using Genslic slgorithm = Infroduction fo support vecion
machise = parficke swarm oplimizalion = case study - lamiarization with ANFIS loolbox

UNIT IV NEURAL METWORKS FOR MODELLING AND CONTROL {9 Hrs)
hodelling of non-linear systams using AMN- ganeration of training data = optimal anshiteciure = model validation
—control of non- linear systems using ANM — direst and Bdvedt nauro conbed schames = adaptive neurs condrallar
— familiarization with neural nabwork toolbo

URIT YV ANN STRUCTURES AND ONLINE TRAINING ALGORITHMS {9 Hrs]
Recurrent reural network (RRK) - Adaplive resonance theony (ART) based nebyark- Radial basis function nebwork-
Cinfine leaming algodihms: BP thraugh time - RTRL algodthms - Least Mean square algarthm - Reinforcemen
aarning,

Text Books
1. Lawrene V. Fausel, *Fundamentsls of Meural Mabwarks, Architecture, Algorithms, and Applications”, Paarson
Education, 2013.

2. Timathy JRoza, "Fuzzy Loglcwith Engineering Applicationz", Wiley, 3™ Edition, 2010,
3, David E Goldbery, "Gensdic Algorithms in Search, Optimizaticn and Machina Leaming®, Pearson Education,
013

Reference Books

1. W.T.Miller, RS Sutton and P.J.Webrose, "Mewral Networks for Control®, MIT Press, 2 Edilion 2010,

Z.  George J Klir and Bo Yuan, “Fuzzy Sais and Fuzzy Logic: Theory and Applcations”, PHI, 1" Edition, 1588,

3. Chamu C, Agganwal, "MNeural Networks and Deep Learming, Springer, 2018,

4, B Eosko, “Seural Metaorks and Fuzzy Systems: A Dynamical Approach to Machine Intelligence”, Frenhce
Hall, Miw Deinl, 2004

6. Kayacan, MErdal, Furzy neural nelworks for real lime conbrol appécations”, Elsewier, 19 Eddion, 2015,

S
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Web Referances
1. hitps:Anptel.ac.inicoursesd1 270 05 271 0G006S
2. hitps:ieww tuiorialspoind comfuzzy _logictuzziness_in_newral nebworks him
3. hbpoifweaw.scholerpedia orglanicle/Fuzzy _newral nabsvork
4, hips:tewew youdube comiwatch hv=phbLnHZgmd
8. hifps e youdube comiwatch PO e T bKe
COs/POs/PS50s Mapping
Program Specific
i Program Ouicomes (POs) Outcomas (PS0s
PO | PO2 | PO PO | POS | POE | POT | POS | POS | POAG | POMY | POA2Z | PO | PSO2Z PEO3
1 1 1 1 - - 1 1 1 1
) A 2 2 - - - - - 1 2 3 a
3 2 a 3 - - 1 | 2 2
4 a 2 z - - - - - - - i i 3 2
5 2 3 3 - - - - - - 1 A 2 3

Correlation Level: 1- Low, 2 - Medium, 3 - High
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U19MEEG4 ADDITIVE MANUFACTURING
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Course Objectives

s Tounderstand the basic neads, princpds and applications of rapid protolyping.

= Tounderstand the design tools of additive manufactering.

+ Toidanfify the materials, process and agpication of Phote polymenzation and Powder Bed Fusion.
= Toleam the pringiples of Exirusion Based and Sheei Lamination process.

=  Tounderstand the agplication of Beam Depasition process.

Course Qutcomes

Affer complefian of fhe course, fhe stuaents will be able fo

C01 - Understand the role of additive manufacturing in the design process and ihe implications for design, (K2)
G032 - Apply the dasign fools in addithe manufaciuring for medical applications. [K3)

C03 - Analyze the processas of Photo polymerization and Powder Bad Fusion, (Kd)

CO4 - [gstrate extrusion based pracess systams. (Kd)

G0 - Develop the additive manufaciuring process and matenals applications. (KS)

UNITI INTRODUCTION (9 Hrs)
Owerview — Meed - Development of Addilive Manufacturing Technology - Principle = AM Process Chain-
Classification — Rapid Prototyping- Rapid Tooling — Rapid Manufacturing — Applications- Benaefils —Case sludies.

UMIT Il DESIGN FOR ADDITIVE MANUFACTURING (2 Hrs)
Design tools: Data processing - CAD model preparation — Par orientation and suppart struclure gereration -
Modal slicing =Too! path generation- Design for Addilive Manufaciuring: Concepds and objectives- AM unique
capabiliies = DFAM for part quality improvement. Customised design and fabrication for medical applications.

UMIT Il PHOTO POLYMERIZATION AND POWDER BED FUSION PROCESSES 19 Hrs)
Photo polymerization; SLA-Pholo curable materials = Process - Advantages and Applications, Powder Bed Fusion:
51 2-Process descripfion — powder fugion mechanism — Procass Paramelers - Typleal Materials and Application.
Electron Baam Malling.

LUMIT IV EXTRUSION BASED ANMD SHEET LAMIMATION PROCESSES (9 Hrs)
Extrusion Bssad Sysiem: FOM-Introduction — Basic Principle — Malerials - Appheations and Limiations -
Bipedrusion. Sheet Laminaton Process: LOM- Gluing or Adhesive bonding — Tharmal banding.

UMIT W PRINTIMG PROCESSES AND BEAM DEFOSITION PROCESSES [ Hrs)
Droglet formation technobogies — Continuous mode — Drop on Demand mades — Thres Dimansional Printing -
Advantanes = Bloplotder - Beam Depositon Process: LENS- Process dascription — Material dafary — Process
paramsders — Malarials = Benafs = Applications,

Text Books

1. lan Gibzon, Devid W.Rosen, Brent Stucker "Addifive Manufachuring Technologies: Rapid Protalyping fo Dinest
Digial Manufachuring” Springar, 2010,

2. Chua CK, Leong K.F., and Lim C.5., "Ragid prototyping: Principles and applicalions”, Third edifion, Warld
Sejanbific Publshers, 2010,

3 Andreas Gabherdt “Understanding Addities Menufecturing: Flapid Prototyping, Rapid Manufaciuring” Hansas
Gardner Publcation 2011

Reference Books

1. &K Kamrand and E A _Masr, "Rapid Profotyping: Theory and practice”, Springer, 2008,

2. LW Liou and FAY Liou, “Rapid Prototypdng and Enginesring applications: & fool box for protobype
devalopment”, CREC Fress, 2007,

3. Tam Page "Design for Addithve Manwfaciuring® LAP Lamber Academic Publishing, 2012,

4. Amit Bandyopadhyay, Susmita bose , “Addilive Manufacluring”, CRC Presa, 2015

B.Tech. Mechanical Enginesring
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5 DI Micolantondo, Massimo, Rossi, Emiio, Alexander, Thomas “Advances in Adddive Manuiaciuring, Modeling
Systems and 30 Protolyping”, Proceedings of the AHFE 2018,

Web References

hitpsAinplel ac infcourses! 11211041 12104 265/
hitpsinptal acinfcourses/ 112107 12107078/
hitpsMadditivenaws comividaosS

hittps: s journals.elseviar com/fadditive-manufacheing
hittpe s springer comljournalf4 0064
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COs/POs/PS0s Mapping

ame L Program Outcomes [POs) gmsﬁqsg;
PO1 | POZ | PO3 | PO4 | POS | POG | POT | POB | POI | POVO | POYT | POIZ | PSOT | PSOZ | PSD)
1 gl ]y |lzlal4]ls] 1 1 - 2 1 2 1
2 3 1 2 - 2 1 - 2 1 - 2 2 2 2
3 3 1 1 1 2 Z 1 1 1 - 2 2 2 3
4 | 1 1 - 1 1 1 1 1 il 2 2 2 3
5 L 3 1 i . 2 1 1 1 1 1 2 3 3 3 3
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U19MEESS ENERGY AND CLIMATE CHANGE
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Course Objectives

= Tokmpart knowladgs on the global warming, the impadt of climate changs on sociely
=  Torecommend adaptation and milkgalion measunes

«  Toundarstand abaul the slimate change effects on environment

«  Toprovide knowledge on mitigating climate change

+ Todifferantiaie atlernate and renswable fusls

Course Outcomes

Affar complelion of the course, the sludents will be able fo

CO1 - An insighl info carbon cycle, physical basis of the natural grasnhouss effec], incheding the meaning of
the lerm radisactive forcing, climate change, global warming and measures [K3]

02 - Adapt and mitigate the impacis of climate changs. [(K2)

CO3 - Undersiand the growing scientific consensus established throwgh the IPCC a5 wall a5 the complaxitios
and wncartaintias {K3)

CO4 - Plan cimate change mitigalion and adaplation projects (K2)

C035 - Usa of alternata fuals and renawable energy [K2)

UMIT! INTRODUCTION (9 Hrs)
Atmaospiera —weather and Climale = climate parametess = Temperature, Rainfzll, Humidity, Wind — Glotal ocean
circulztion — El Mino and its effect = Carbon Gycli

UNIT [| ELEMENTS RELATED TO CLIMATE {8 Hrs)
Greenhouse gases — Total carbon dioxide emissions by energy sector = indusirial, commercial, ranspariation,
residential — Impacts — air quality, hydrology, green space — Causes of global and regional chmale change =
Changes in patterns of temperature, precipiation and sea lavel rise = Greenhiouse elfect

UMIT Il IMPACTS OF CLIMATE CHANGE (9 Hrs)
ENecls of Climate Changes on living things — health effects. mafnutrition, Feman migratien, Socioeconomic
impacts- tourisn, mdustry and business, wulnerabllty assessment- infrastruciure, popudation and sector =
Agricullure, Toresley, human health, coastal areas

UNIT IV MITIGATING CLIMATE CHANGE {9 Hrs)
IPCC Teshnical Guidelings for Assessing Climate Changs Impact and Adaptalion -ldentifying adapbion oplions
— designing and implementig adaplion measures - surface slbedo environment reflective roofing and refleciive
paving enhancement of evapotranspiration = ee planting programme — green roofing sirategies — energy
consamnvation in buildings — enemy sfficiencies = Garbon Sequesiration,

UNITY UP-SCALING RENEWABLE EMERGY: POLICY INCENTIVES {9 Hrs)
Energy source - Biofeels — Energy policies for a cool fulure = Enargy Audit - Energy and climale governancs,
Glotal Energy - Energy - Geopolittcs - Ensrgy Securily - Energy Production - Energy Consumplissn - Engngy
Markels =« Energy Policy.

Text Books
1. Dash Sushil Kumar, "Climate Change = An Indian Pergpective’, Cambridge University Press India Pyl Lid,
204,

Z.  Velma. I. Grover "Global Warming and Climale™ Ghange, Vol Tand I, Science Publishers, 2005,
3. Twidell and wier™ Renevwable enargy resources”, CRT press (Taylor and Francis), 2015

Reference Books
1. IPCC Fourth Assesamant Report, Cambridge Univarsily Press, Cambridge, Uk, 2007,
2 Thomas E, Loveloy and Lee Hannah “Climate Change and Bicdiversily”™, TERI Pubilishars, 2018,
3. Jan C. van Dam, Impacts of "Climate Change and Climate Varabdily on Hydrological Regimes”™, Cambridge
Undversily Press, 2011
B.Tech. Mechanical Enginesring
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4.
5.

Tiwari and Ghosal” Renewable energy resources” Nargsa publications, 2005,
FRamesh and Kumar® Renewable Energy Technologies “Nardsa pubBcations, 2015,

Weab Roferencoes

188

1. hitpsifnpielac. infcoursas 1004 06 191 08008/
2. hlips:Vewsayam,govnind2_smptd_apSSipreviaw
3. hiips:iinpielac infsoursesMD3ANTAOMOTIETS
4, hitpsVale worldbank, orgleanbentfelim ate changa-online-learming
5 hitpsiinplelac infcourses 1906 131 05015/
COs/POs/IPS0s Mapping
Program Specific
e Program Outcomes [POs) Ou es (PSOs)
PO1 | POZ | PO POL | POS | POS | POT | PO8 | POY | POID | POTT | POIZ | PSOM P50 | PSO3
1 2| 2 2 1 2 1 1 - - 2 1 2 2
2 3 i i 2 - 1 2 1 - - 2 2 1 2
3 a 2 2 1 - 2 1 1 . 1 1 1 2
L] A 2 ] 2 - 2 2 1 - - - 1 1 2 1
5 - 2 Z2 1 1 2 1 . - 2 2 2 1
Correlation Lavel: 1- Low, 2 - Medium, 3 - High
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PROFESSIONAL ELECTIVE - IV

U19MEET1 INDUSTRIAL TRIBOLOGY

Course Objectives

= To understand the fricion charactenistics of diferent malenals

o To understand the different types of wear mechanisms

= To know the different types of lubrication and testing methods

» Toundarstand the concapts of film lubrication

e  Tounderstand the suface modilicalion process and materal setection for differant types of bearings

Course Qutcomes

After complation of the course, the sludents wil be able fo

COH - Explaln the fiiction characteriztics of different aurfaces (K2)

CO2 - Deseribe the different wear situations (K1)

CO3 - Discuss on the different types of lubrication. (K2}

C0M - Dascribe the film ubrication with Reynolds equation and Semerfield diagram (K1)
CO5 - Explain how the surface can be modified with suitable materials to redece frcbon [K2)

UMIT | SURFACES AND FRICTION i3 Hrs)
Topography of Engineering sudaces- Contact between surfaces — Sources of sliding Friction— Adhesion-
Ploughing- Energy dissipalion meshanisgms Friction Characleristics of meatals — Friction of non-metals. Friction of
lamefar sofids — lclion of Casamic matedals and poliymens = Roding Friction — Sowrca of Rolling Fricfion — Stick
slip motion — Maasuramant of Friclion,

UNIT Il WEAR {2 Hrs)
Types of wear — Simpde theory of Sliding Wear, Mechanizm of sliding wear of matals = Abegsive wear - Malenals
for Adhesive and Abrasive wear siluations — Corrosbve waar — Bwrface Faligue wear siluations = Brille Fraciune -
wear—Wear of Ceramics and Polymars —'Wear Measurements.

UMIT Il LUBRICANTS AND LUBRICATION TYPES {9 Hrs)
Types and properties of Lubricans = Tesling methods — Hydrodynamec Lubrication — Elasio- hydrodynamic
lubrication- Boundary Lubrication — Sobid Lubncabon- Hydrostatic Lubication,

UMIT IV FILM LUBRICATION THEORY (2 Hrs)
Fluid filmm in simple shear - Viscous flow bebaean wery chose parallel plates - Shear stress vanafion Reynolds
Equation for film Lubsiczalion - High speed unlpaded jounal bearings - Loadad journal bearings - Reachon torque
on he baarings - Vifuas Co-afficient of friction - The Somerield diagram.

UMIT W SURFACE ENGINEERING AMD MATERIALS FOR BEARINGS {9 Hrs)
Surface modfications - Transformation Hardening, swface fusion - Themrmo chemical processes - Surface

coatings - Plaling and anedizing - Fuslon Processes - Vapour Phase processes - Materials for rolling Element
beearings - Materals lor Nuld film bearngs - Maleriais for marginglly lubricated and dry beanings.

Text Books
1. 1an Huichings, Philip Shipway, Tribology: Frichon and Wear of Engineering Materials, Elsevier, 2017
2. Theo Mang, Kirsten Bobzin, Thorsian Bartels, Industrial Tribology. Trivosystems, Friction, Wear and Surface
Enginaering, Wiley -VCH Verlag publication, 2011
3 AW Batchelor, G W Sfachowiak Gwidon Stachowiak, Andrew W Batchelor, Engireseiing Trloksgy 2005
Ecfiticon,

Reference Books

1. Shizhu Wen, Fing Fuexng , Principles of Tribology, Wikey, 2077,
2. T.A. Snlarski, " Tribology in Machine Design ™, Indugirial Press Inc,, 2000
3. E.P.Bowdan and Tabor [, " Friclion and Lubsication °, Heinernann Educational Books Lid. 1974,

BE.Tech. Mechanical Enginesring
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4 A.Cameron, " Basic Lubncation theory ", Longman, UK., 1981
5 M.l MNeale (Edior), "Tribology Handbook ", Mawnas. Bulier worth, Hainamann, LLEL, 1876,

Web Referances

1. httpa:dnptel acinicoursesd 121021 1210201 564

2. hitps:feore acukizearchhgsINDUSTRIALGIOTRIBOLOGEY

3. hilps:Nonlinecoursesnplel 3¢ infnecdd_mmi12/

4. hitps:tvww classeentral comicourseswayam-friction-and-wear-of-materials-principle-and-case-shedias-
17614

5. https: v digirnal.infrglelcoursesividea 12102014019

COs/POs/PE0s Mapping
cOs Program Qutcomeas (POs) &%mr;gg;
PO1 | POZ | PO3 | PO4 | PO5 | PDB | PO7 | POB | POS | PO10 | PO11 | POMZ | P5O1 | PSOR | PS03
1 3 2 1 - - 1 - - - 1 1 . 2 1
EFBEEES R M S e P E 2 - 2 1
3 3 2 2 - - 2 - - - 1 - z . 2 1
4 3 g 2 2 - 1 - 2 - 2 1
¥ |5 | 2| % E =l == B === = - I3

Correlation Leval: 1- Low, 2 - Medium, 3 - High
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U1SMEET2 ADVANCED WELDING TECHNOLOGY ; : E ': T:

Course Objectives

» To understand the basics of welding process, the symbols used and the various joirts awolved

= Toilustrata students aboul the walding matialurgy

*  To pravide studenls an understanding about the different types of advanced welding processes.

= Toteach siudents about process of plasma ars, resislance wekling, #s bypes, application and the concapt of
welding of plastics,

&  Toexplain aboul the fasfing of wald joints diferent methods,

Course Outcomes

After compiefion af the course, the sfudents will be abls o

CO1 - Demonstrale an understanding of the concepls of welding and ils characlerislics (K2}
C0O2 - Undzrstand the theory of walding matallurgy {K2)

CO3 - Explain the various advanced welding techniguss and its applications. (K2)

COd - Understand the processes of plasma arc, resisiance welding and welding of plastics (K2]
COB - Apply the knowledge of tasting of weld joints and analyses the causas failura (K3)

UNITI INTRODUCTION TO WELDING, SYMBOLS AND ITS TYPES (9 Hrs)
Intreduction to consolidation processaes, Classificalion of welding processes, some commaon concems, lypes of
fugion welds and iypes of joints, Design considaralions, Heal effects, Wedd abiliy and join ability, Wekiing terms
and definiions, welding positions, elaments of and consfruction of welding symbaoals,

UNIT Il WELDING METALLURGY (9 Hrs)
Fundamentals of physical metallurgy: Meed, phase diagrams, Fe-C, AkCu, Cu-2n syslem, phase ransfomalions
in Fe-G system, TTT dizgram, CCT diagram, carbon equivalent, Schalfer dagram, relevance of above in welding,
Princlple of solidification of wald meatal, modes of solidification, effect of welding parameters on weld struclung,
gradn refmement principle of weld metal. HAZ, Transformations in HAZ of stesd, Bctors affeding changes in
microstructure and mechenical proparties of HAZ, reaclions in weld pool- gas mslal reachon, shag melal reschion,

UMIT [l ARC WELDING AND ADVANCED WELDING PROCESSESS (% Hrs)
A Welding ; Intraduction — Elecirodes | Transfer of Metal from electrode- Power Supplies , Operation - Carbon
Are Welkding, Melal Arc Welding, Gas Shield Arc Welding and Submerged Arc Welding Process — Arc Culiing
Procass = Applications. Elactrogas and Eleciroslag Welding — Solid Stale Bonding. Electron Beam Welding —
Lasar Welding = Thermit Welding = Metal Flame Spraying. Inbroduclion to Under watar Welding - Applications,

LIMIT IV PLASMA ARC WELDING, RESISTANCE WELDING, WELDING OF PLASTICS (2 Hrs)
Special feaiures of plasma arc- transferred and non-transferred arc, kay hole and puddia-in mode of operabion,
midcro ko and high cumrent plasma arc welding and their applications, plasma cutling, sufacng and applications.
Reslstance Welding - Types |, Process, Applications. Walding of Plasbcs: Ulirasonic — Friclion — Haot plate — Ht
gas = High Freguency Welding of Plasfics, Welding of plastic Pipes and other Applicafions.

LUNITY WELDMEMT INSPECTION AND TESTING (9 Hrs)
Codes governdng welding inspeciion; Structural welding code; spot examinalion of welded joints, duties of the
inspector, ASTM standards, APl standards.Chemical, Metallwrgical, and Mechanical iesfing of weldmenis,
Companson of desfructive and non-desiructive tests, chemical tests, forms of corosion, testing for cosrosian
resistance, melallographis lests, Liquld penetran test. Magnedic paricle inspaction, Ulirasonic inspeclion: Criteria
for suceessful implementation, test equipement and fechnigues, advantages, limitations.

Text Books

1. Lillke, Princigies of Welding Technology, Tata McoGraw Hill, 1835

2. Parmar, B, 3, Welding Engineering And Technology, Khanna Pubkshers, 2™ Edition, 2013,
3 Dr Yadav, K. 3, Advance Welding Technology, Rajsen’s Publication pvt Lid, 2005,

4, Khanna, 0. P, & Testbook of Welding Technolegy, Dhanpatral and Sons, 2015,
E‘jﬁ_ﬁ_ B.Tach. Machanizal Enginssring
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5. Srinivasan. N. K, Welding Technology, Khanna Publishers, 47 Edition, 2001

Reference Books

B.T Hould Croft, Welding Process Technology, Cambridge University Prass, 1883,

L Carl Love, Welding Procegures and Applications, Prentice Hall Inc., 1833,

BN Walson, Jolming Plastes in Production, Welding Instgute, Cambridge, 1990,

Richard Little, Welding and Welding Technology, KMo Grawhill Education, Indizn Edition, 2017,
ASK Handbook vol 6. welding Brazing & Soldering, 2003

B ofobd B

Web References

1. hitps:fnptel.ac. fooerses’t 1AM 012103244

2. hitpsinptel acinfnocfcoursesinoc 1 8SEM 1inoc 18-me2 0V

3. nllpshwwnw.classceniral comitourselswayam -lundamenial-of-welding-scence-and-lechnology- 13018,
4. hilpshwew wileymetal comd@-advancad-wekding-processes-and-their-applications-axplained’

5. hlps e bes eduiog/weldingtadvanced-welding-techni quest

COs/POsIPSOs Mapping

COs Program Outcomes [POs) m;:;sr;;g‘:a
PC1 | POZ | PO3 | PO4 | POS | POS | PO7 | POE | PDB | FO10 | PO11 | PO12 | PSO1 | PSD2 | PSO3
1 R 2| £ 1Al = = s b el =) molom| ™ 1 2 2
2 T e I O B . - - - - - - 1 1 2 2
3 214 % Lo =2 = T=Jz=] =] = ; 1 1 3 | -3
4 gl w @A | =] == =] = - . 1 1 2 2
5 sl ] A+ =1 1411 i | - 1 1 2 2

Comalation Leval; 1- Low, 2 - Medium, 3 - High
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U1OMEETS ARTIFICIAL INTELLIGENCE AMD MACHINE LT P C Hme
LEARNING 30 0 3 45

Course Objectivas

s To provide an insight Into different search techniques used in problem sohing

= Tointroduce the principlas of knowladge represantation and nference fechnigues

= To familiarize wih the concepl of reasoning and Fuzzy loghs

= To introduce he different Planning and Learning methods in machina learning

« Tolllustrate the ralavance of Al and maching learning with case studies and applications

Course QOutcomes

After completion of the course, the students will be able fo

GO - Understand the logic of different search techniques used for problem sofving (K2}
C02 - Explan Lhe differen methods of knowladge representation (K2)

CD3 - Undessiand the piinclple behind Probabilistic reasoning and Fuzzy logic (K2)
GO - Lindesstand the differen types of planning and lzaming methods (K2}

COS5 - Appreciate the relevance and apphcations of artificlal inteligence [K3)

UNIT I INTRODUCTION TO SEARCH TECHNIQUES {2 Hrs)

Histary of Al - Problem-sodving through search; siale-space - Bind search technigues: BFS, DF 5, UGS, - Hewristic
search lechniques; Besi-first search, Gready search, A* search, ACQ" search- Adversarial search: Mini-max saarch
- alpha-beta cut off - Problem reduction: AMO-0R Graphs - Constraint satisfaction problem - Means Ends Analysis.

UMIT Il KNOWLEDGE REFPRESENTATION AMD INFEREMCE TECHMIQUE {3 Hrs)
Types of Knowlsdge - Knowlsdge Enginesring- Approaches for knoededge reprasentation: Proposilional Logic,
Predicate logic, Reprasanting knowladge using rules, Semantis Metwidks, Frames Sials, Concepiual dependency,
Scripts - Inferance Techniques: Unification, Resolution, Forward and backward réasoning = Conflict Resolution

UNIT Il UNCERTAIN KNOWLEDGE REPRESENTATION AND REASONING {3 Hrs)
Man-Monotonis reasoning - Probabilistic Reasoning — Bayes ruls — Bayesian Baliel Metwarks —Zausal Reasoning
fram Bayesan netaorks - Ceralnly faclors — Fuzzy Logic Fuzzification, Fuzzy Rule Base, Defuzzification -
Reasoning using Fuzzy Logic — Dempster-Shafer Bafef Update Theony

UNIT IV PLANNING AND LEARNING (9 Hrs)
Planning: Stale space planning - parfial order planning - Planning graphs - Conditional planning-Continuous
planning, Planning under uncedainty - Learning Types: Role Learnming, Learning by taking advice, Explanation
based learning, Discovery, Analogy - Supervised and Unsupenised lsaming - Decizion rees based leaming -
Reinforcemant Lesmming.

UNITY APPLICATIONS OF ARTIFICIAL INTELLIGENCE (8 Hrs)
Expert Systems: Characterisfics - Building blocks- Caze Sudy, Intelligant agents: Agent Environment- Case Sludy
- Robatics: Hardware, Perception, Planning - Malural Language Processing: Texf classification, Infarmation
Retrigval and Informabon Exbraclion

Text Books
1. Dr.Dheeraj Mehrotra, Bagsics OF Adificial Inteligence & Maching Learning, Mobion press, 2019
2. Parag Kulkarni and Prachi Joshi, Artificial Intelligence: Building Intelbgent Syslems, PHI Laaming Privala
Limated, 2015,
3. Jaff Heaton, Arificial Intelligence for heman, Create Space Independant Publishing Pladform; 1 ediian, 2013

Reference Books

1. Stuart Russell and Paber Morvig, Arfificial Inteligenca: & Modern Appraach, Third Edition, Pearson Education
Apig, 2015,

2 Winod Chandra 5.5 and Anand Hareandran, Artificial Intelligence and Machine Leaming, First Edilion, Pl
Learning Private Limitad, 2014,

ﬁi. B.Tech. Machanical Engeeenng
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3. Deepak Khemani, A First Cowrse in Adificial Infeligence, Firsi Ed8lon, MeGraw Hill Education {India) Privaie
Limited, 2013

4. Mell Wikins, Arificial Intelligence; An Essendial Beginner's Guide to Al, Machine Learning, Robolics, The
Internet of Things, Neural Metworks, Deep Learning, Reinforcament Learning, and e Future, 2019

&, Chria baker, Arificial Inteligance: Leaming automation skills with python, 2019

Web References

1. hitps:dnptelacinGourses 10RM DR 010507 T

2. hitps:iinptelacinfcourses 1 DEM02M 06 1022200

. hitps/dnptelacin/sourses 1061 050G 10507

4. hitps:ifnpielacincourses! 106106 00 10S202)

5 hiltps:fevewgreatieaming. indgreat-lakes-ariifcial-inteligence-and-machine- saming P ulm

COsPOs/P30s Mapping
i | Program Outcomes (POs) m;".;f r:;gi:j
PO i PO2 | O3 | PO4 | POS | POB | POT | POS F'DEE POA0 | PD11 | PO12 | PEOA | PSO2 | PSSO
1 3 1 1 2 z 1 = 2 z 1 1 z 2 2
F. 3 1 1 2 2 2 - 2 2 F 1 2 2 2
4 d 2 2 2 2 2 - 2 2 2 1 2 2 2
4 3 P 2 2 d 2 = 2 2 2 1 2 2 2
& 3 2 2 2 2 2 - 2 d . 2 1 2 2 4

Corralation Level: 1- Low, 2 - Medium, 3 - High

B.Tach, Mechanical Enginssring
{ﬂ £, UE | s B § el



Academic Cumculum and Syllabi R-2019 195

U1SMEET4 NANO TECHNOLOGY

Course Dbjectives )

# To understand the basic concapls of Nanotechnology

e Toknow tha dimansions and propérties al nanoscab

e To understand different approsches used in the eynthesis of nanostructurad materials,

= Toknow and compare the different lechnigques used in e characierizalion af nanomaterials,
« To appreciate the scope and applicafions of nanotechmalony,

L2 2 ot

o =
o3
w 0

3

Course Outcomeas

After completion of the course, the students will be abls to

COH - Describe the properlies, features and lypes of bonding in narcstruciures. [K1)

CO2 - Discuss on the thermal, chemical, mechanical, magnetic and elactronic properiies of nonmalerial. (K2}
CO3 - Explain the physical and chemizal methods used for synihesising Nang malerials, (K2}

CO4 - Explain the principle behind &fierent material characterisation technigues used in nanslechnology, (K2)
CO5 - Give an account on vanous applications of Manomatenal. (K1)

UNIT | INTRODUCTION TO NAND TECHNOLOGY {9 Hra)
Introduction of nanomatarials and nanclechnologies, Feastures of nanostruciures, Background of nanostructures,
Bonding and structure of the nanomaterials, Predicling the Type of Bonding In a Substance, crystal structure, and
hetalic nanoparticles, Surfaces of Malanals, Manoparticle Size and Properles

UMIT Il HANOSCALE DIMENSIONS AND PROPERTIES {3 Hrs)
Effact of Manossale dimensions on various properies — structural, thermal, chemical, machanical, magnetic, oplical
and alecironis propertes.

UNIT Il SYNTHESIS OF HANOMATERIALS {% Hra)
Fabrication methods: Top down and boliom up approaches-Top down processes: Milling, Lithagraphic, machining
procass, pulsed laser methods- Bottom up processes: Vapour phase deposition methods, PVD, CVD, eleciro
deposition, plasma assisted deposition process, MBE, chemical methods, collofdal and solgel methods,

UMIT IV HNANOSTRUCTURED MATERIALS CHARACTERIZATION TECHNIQUES {3 Hrs}
¥-Ray Diffraction (XRD), Small Angle X-ray scaliering (SAXS), Scenning Electron Microscopy (SEM], Transmission
Electron Microscopy (TEM), Alemic Fodce Microsoopy (AFM), Scanning Tunneling Microscope (ST}, Field fon
Microscops (FEM), Three-dimansicnal Alem Probe (30AF), Mano indentation

UNIT W APPLICATIONS OF NANOMATERIALS (% Hrs)
Mano-plectronics. Micro- and Nano-slectromechanical systems (MEMSNEMS), Manosansors, Manocatahysls,
Cosmetic and Consumear Goods, Struclure and Engineering, Aulomotive Industry, Water Treatment and the
gnvironment, Mano-medical applications, Textles, Paints, Energy, Defence and Space Applications.

Text Books

1. Sanjay Mathur and Mrilyunjay Singh, Manostructured Matenials and Manclechnology - I, Ediion
Wilkay, 2008,

2. Chartes P, Poole, Jr,, and Frank J. Owens, Intreduction to Manotechnology, Wilay India 2012,

3. Amretashis Sengupla, Infroduclion by Mane: Basle 1o Manoscience and nanoctechnology, Springer, 2015,

Reference Books

1, A Gusey and &, A Rempel, Manocrystalline Materiaks, Viva Books, Mew Dalhi, 2008.

2. Gregory Timp, Nanclechnology, Springer-Verlag, 2009

3 Guazrheng Can and Ying Wang, Manostructures and Nanomatedials: Synifesis, Propedies, and Apglications,
‘World Scianfific Series 2011,

- Alassandra LDa Roz. Manosiruclures, Elssaer, 2016

£ Himadri B. Bohidar, Design of nanosiruciures, John WilayCH, 2017

-3
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Web References

1, Mipsfnptel acinvcourses 1020 0T 02107058
2. WYeN AZONEAN.COM

3. hitpsinptel ac.imfcourses 1 181 071181070157
4. hitps:nptel.ac.infoourses! 1 1803 110200
5. hitpsanptel.acin/courses! 1 181061 18 10302 1

s

COs/POs/PS0s Mapping
s Program Outcomes (POs) mwuﬁr;&ﬁ
PO | PO2 | POG | PO4 | POS | POG | POT | POB | POS | PO10 | PO | POIZ | PSOT | PSO2 | PS03

1 3 1 1 - 2 1 s Jee] = 1 1 . 3 1
2 3 1 1 - - 2 - 1 - i 1 - 2 1
d 3 2 2 - 2 2 1 - 2 i - 2 1
4 a 2 2 - 2 - 1 2 1 T 2 1
B 3 2 2 - - 2 - 1 2 1 2 1

Correlation Level: 1- Low, 2 - Madium, 3 - High
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MODELLING AND SIMULATION OF MANUFACTURING

U13MEETS SYSTEMS

W

Course Objectives

«  Tofamiladze the concepts of simulstion and modaling

« To provide an overview of different simulafion models and programming lenguages
e Tointroduce the basics of simulation of manufacluring systems and related software
«  Toenable e sludenis undersland the analysls of simulaticn data

= Tolllusirate the imporiance of simutation with example applications in ergEnesning

Course Quicomes

Altar cormplation of the course, the students will be able o

C0O1 - Understand the principles of discrete and continuous simulation (K2}

CiD2 « Compare FORTRAN, GPSS, SIMAN, SLAM and MODSIM in terms of thair suability for simulation {(K3)
CO3 - lustrale the process of simulating the mamufacturing systems with case sludies (K3

COd - Understand the process of simulation data analysis (K2}

CO5 - Appraciate e importance and refevance of simuation In engineering (K3)

UNITI INTRODUCTION TO SYSTEM SIMULATION {9 Hrs)
Introduction o sysbem simulation = Applications — Discrete and Continugws simulation —Simulation modals -
Simulation procedure = Simulaticn Examples = General Principles -Simulation softwars.

UNITII MATHEMATICAL AMD STATISTICAL MODELS (% Hr=)
Mathematical and statistical madals in Simulalion — review of terminalagy and coencapis. Manual simulafion using
event scheduling and operalions - List processing — basic properties. Infroduction fo programming languages —
simudation in FORTRAN, GPES, SIMAN, SLAM and MODSIM = Companson

UNIT Il SIMULATION OF MANUFACTURING SYSTEMS {3 Hrs)
Simulalion al manufachuring systems — madeds, goals and parformance maasunes Bsues = 5eme preliminary case
shefies of simulation of manufaciuring - study of Software's available in the market = SIM FACTORY IL5,
ProModal, AutoMod, Arena, AIM, Witress, Taylor - Il

UMIT IV AMALYSIS OF SIMULATION DATA {9 Hrs)
Analysis of simulation data - Input data models, Gollection of data, ientification of statistical dstnbution, estimating
parameters and testing for goodness of it Verification and validation of simulation models - Face validity, Valkdation
of assumplions, Input -Curdpad validation.

UMIT Y APPLICATIONS {8 Hrs)
Simulation of Manufacturing and Maters Handbng syslems - Simulation of Computer Systems — Simulation of
Computar Meteorks

Text Books

1. A.Tol, Engineering principles of combad modeling and digiribuled simutation, Wiley, 2012,

2. L.G Bira and G.Arbez, Modefing and simulation, Springsr 2013,

3. DA Murray smith, Testing and vakdation of computer simulation modets; principles, Methods and application,

Sipringer 2015,

Reference Books

1. Averll M. Law and W David Kelon, Simulation Modeling and Analysis, 3rd Edifion, McGaaw Hill, 2000,

2. W David Kellon, Randoll P Sadowskl and Debroah & Sascwski, Simulaton with ARENA, MoGraer Fill, 2002,

3. Guy LCurry, Richard M. Feldman, Manufacturing System Modeling and Analysis. Springer, Second Edition
2008,

4. ByoungyuGhoi, Donghun Kang, Modeling &nd Simulation of Discrate-Event systems, John Wiley and Sons, inc,
2013

5. AMuzy and E.Kofman, Theory of modeling and simulation, 3rd Egdlon, Academdc Press, 2014,

St RN B.Tech, Mechanical Engingering
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Web Referances
1. hitps:d ubalt.adu
2_ https:Ncore ac.ukisearch fo=MODELING%2BAMDWZBSIMULATION%G2BOF %2 BMANUFACTURING %IE
SYSTEMS
3. hitpaainptel ac infocowrsesh TGN 12100 2000
& hitpedieea, digimat innptelicoursesidden't 12107 214/L 12 htmi
&, hilp:eaes nptehideos Ind201 24 2fmanufaciuring-systems-managameant.himi

COs/PO=/P30s Mapping
c0s Program Outcomes (POs) mﬂfm";f E};:,:',i;
PO1 | POZ | PO3 | PO | POS | POG | PO7 | POB | PO3 | PO10 [ PO11 | PO12 | PSOn | PsD2 | Psoa

1 3 1 1 - 1 1 - - 1 1 ] 2 1 1 1
2 | 2 1 f 1 2 - - 1 1 F 2 1 1 1
3 al2|2]|<|2]|2]-]|-]|1 1 s z 1 2 1
4 3 2 2 - 1 2 - - 1 1 F s 1 2 1
& K| 2 i . 1 2 = - 1 1 2 3 1 2 1
Corralation Level; 1- Low, 2 - Medium, 3 - High
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PROFESSIONAL ELECTIVE -V

UMSMEERD LEAN MANUFACTURING

w
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Course Objectives

= To study the various toods for bean manufaciuiing

*» To be appropriate the toods (o mplement LM system in warious organization.

= To goouire knowtedge to deliver value added products and services 10 the Sustomer By LB,
» Tounderstand the tarminalogy relating to lean operalions in both Senvice and manufachring.,
o Toinstruct students aboul stralegic Bsues and process mapping.

Course Qulcomeas

Afiar compialion of the course, the sludents will be able fa

CO1 - Highlighting the lean coneepls in an arganizatisn, (K1}

CO2 - Commenting fundamentals of lean manufactening and Mus acouire the capability 1o apply them. [K2)
CO3 - Examining the concept of lean manufaciuring in the industries. (K3]

COd - Distinguishing lean manufacturing in ot concapls (K4)

CO8 - WValidating the knowladgs of systemiatic planning mathodology (K5)

UNITI INTRODUCTION TO LEAN MANUFACTURING {9 Hrs)
Introduection o Laan and Faslory Simulation; Histery of Lean and comparisan to other methads - Tha 7 Wasies,
their causas and tha eflects - An overdew of Lean Principhes § concepts ! loofs - Stockless Production.

UMIT Il LEAM MANUFACTURING METHODOLOGIES & TOOLS {9 Hrs}
Lean manufachuring basic tools, Technigues, assessment fools, implementalions. Standard work -
communicallon fo employees’ visual control. Total Productive maintenance — Single minutie exchandge of dias,

UNIT Il PROCESS MAPPING {9 Hra}
Walue stream mapping = currenl stale diagram - present & future state. Application to the factory simulation
scenario - reduce stream mapping process mapping overview slep by step approach — whara to use and how 1o
usa. Detail Instruction limit, facilitation,

LUMIT IV IMPLEMENTATION OF LEAN AND JUST IN TIME MANUFACTURING (9 Hrs)
Road map — Senior managemant - Involvemant of bast practices = Toyota production syslem = Lean with 150
8001 —2000. Introdwction and elements of just in time = unifarm production rate pull versus push method, Kanban
syslem — contivesus improvement — kaizen cals for assambly lines — casa studies.

UNIT ¥V WORKER INVOLVEMENT AND SYSTEMATIC PLANNING METHODOLOGY {9 Hrs)
Imcivement = Activities to suppor invelement — Qualily circle aclivily — Kaizen training - Suggestion

Programmes = Hoshin Planning Sysiem (sysiemalic planning meithodology) — Phases of Hoskin Planning —Lean

cultura

Text Books

1, TasichiOhng, The Toyota Production System (Beyond Largs Scale produddion), Portind, Oregon Produchivity
Pregs. 2019,

2. Askin B G oand Goldeerg J B, "Design and Anslysls of Lean Production Systams®, John Wiley and Sans Ing.,
2012

3. Mechasd L Geonge, David T Rowlands, Bill Kagtle, “What s Lean Six Sigma®, McGraw Hll, New York, 2008,

Reference Books

1. Klyozhi Suzaki, The New Manufacturing Challeanga, Free Prass, Mew York 2012

2. Shigeo Shinga, Study of Toyote Production Systermn, Portland, Oragon Produclivily Prass, 2013

A, Micheal Wader, "Lean Tools: A Pocket Guide to Implementing Lean Practices”, Produclivity and Cualty
Publshimg P Lid, 2012

4, Henichi Sekne, “One-Plece Flow', Productivity Presa, Portland, Oragon, 2013,

B.Tech. Mechanical Engineering
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5. Alan Robinson “Centinuous Improvement in Operations”, Productiity Press, Pordland, Cregon, 2015,

Web References

httpsinpielac infcourses 121041 12104 1BB8

htips:iicore. ac ukfsearchTgeL EANY%2OMANUFAC TURING

hitps:npdel acinfcourses 10T I007T 130/

hitips . youlube.combsatch Pv=G_IBFHO_G

hitps: i, youtube. comiwatch Ty=50wQ5Ub TIcalist=PLLy _ZIVCGETBZTTMaplCrividasSmwlvm2

e L3 B2

COsiPOsIPS0s Mapping

. Program Outcomes (POs) g:,"@;“:,f F:;.i;,rf}
£

POY | POZ | PO PO4 | POS | POG | POT | POR | POS | POTO | POTY | POSZ | P3O | P30T | P03
1 22l -1-]-1-[-1-1-01-1*1]3/]- 1
ol el 8] == =] =]=f=]=138]3] % z
¥ (@ lml sl = == jwl=1<l=T=1%]a:= 2
g |2 || gl e |5 [« |alel=]ml=]|*® | a 1 "
6 |a|lz]la]-|-]-]-F-]-|-01-]=s]% |1 2

Correlation Lavel: 1- Low, 2 - Madium, 3 - High
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U1SMEES1 CRYOGENIC ENGINEERING
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Course Objectives

«  To gan knowledge of aboul the eryogenic matanal properiies and s application.

= To impar knowledoe on the liguefaction cyclas and liquefaction syskams,

» To provide knowledge about the bypes of cryegenic refrigerators and purification of gas.
s  Toprosend design aspects of ergegenic storage and transfar lines.

s Tokeam aboul the design aspects of crypgenic instrumantation.

Course Outcomes

Aftar compleiion of the courze, the studenis el ba shie fo

C01 - Mamorizing the effact of material properiies ai cryoganic temperatures and ils application. (K1)

C02 - Comparing the various cryogenic bpusfaction system with their parformance. (K2)

C03J - Executing design the cryogenic refrigeration systems in accordance with agpdcation, (K3)

C04 - Dhiding slorage systema, transfer systam and insulation techaigua used in cryogenic appications, (K4)
CO05 - Exparimenting on cryogenic applications. (K5)

UMITI INTRODUCTION TO CRYOGEMIC SYSTEMS {9 Hrs)
Cryogenic engineering, properfes of cryogenic fluids ke Owygen, Nitrogen, Argon, Meon, Florn, Helum,
Hydrogen, Propedies of material af cryogenic temperature- mechanical, thermal, and  electrical-Super
eanductivity.

UNIT Il CRYDGENIC REFRIGERATION {9 Hra)
Prinziple and Mathods of produciion of kw temperature and their analysis; Jouke Thomson Expansion, Cascads
processes, Odho and para hydrogen corwersion, cold gas relrigeraiors, Linds -Hampson cycles, Claude and
cascaded sysiems, magnalic cooling, Stifing Cyde Cryocesiers, Phillps refrigerators, Gifford single wvolume
rafrigarator, Pulse fuba refrigarators

UHIT 1l GAS SEPARATION AND PURIFICATION {9 Hrs)
Ideal gas, mixbure characledsliics composition diagrams, gas segarafion, principle of reclificaion, plate
calculalbon, llash calculation rectfication column analysiz, separation of air, hydregen and halium, gas purification
methods

UMIT IV CRYOGEMNIC INSTRUMENTATION AMD SAFETY {2 Hrs)
FProperies and characleristics of insbrementation, staain displacement, pressure, flow, liquid kevel, density and
lemparatura measerement in cryoganic range. Salety in cryogenic Nuid handiing, storage and use, Safety agains
cryogen hazards like burns, frostbie, asphyxialion and hypalhesmia

UNIT ¥ CRYOGENIC APPLICATIONS {3 Hrs)
Super conduclive dewices such 23 bearings, motors, cryotrons, magnels, DG, transfermers, tunnel diodas, space
leshnology, $pace simufation, cnyogenics in biology and madicing, food pressnation and nduestial applications,
nuchear propulsions, chemical propesions

Text Books

1. Kiaus O, Temmerhous and Thomas M.Flynn, "Gryogenic Process Engineering™ Planum Press, New Yaork,
2013,

2. Randall Barron, “Cryogenic Systems, MeGraw Hill book publishing Ca, Lid,, Mew York, 2002

3. Dr. Chao Wang, Dv. Zuyu Jhao Crysgenic Engineering and Technologles Principles and Applications of
Cryogan-Fraa Systems CRC Prass, 2012

Reference Books

1. Mamata Mukhopadhyay, "Fundamenial of Cryogenic Engineering®, PHI lzarning Private Limited, Mew Dehi,
2014.

2. Thomas M_Fiynn, *Cryoganic engineering”, mancel dekker, New York, 20035,

3. A R, Jha, “Cryogenic technobogy and applications®, Butterworth-Heinemsann, 2005,

B.Tach. Mechanizal Engineering
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4. Hessiden, G. G, "Cryogenic Fundameantal™, Academsc press, London, 1959,
5 R. B. Scoit, Cryogenic Engineering, Wan Mostrand Co., 1959,

Web References
1. migsfinplelacin'couwrses/ T 12101112101 004)
2. hibgs Aweeew. poutube. comdwalch Pv=f42L-HEW g0 Q
3. Mips s youlube comiwalchyswlee1 TGUF8
4. lps v pordube comiwalch Pe=cSDkMady TAR
8. s Aweens poutube. comdwalch Pw=4gGMBNEzeUG
COs/POs/IP30s Mapping
Program Specific
P Program Qutcomes (POs) Out es (PSOs)
PO | POZ | POY | PO | POS | PG | POT Fﬂll! POS | POM0 | PO | POAZ | P30T | P3ORE P03
1 3 3 3 2 - c : - 1 3 2 3 1
2 3 3 z 1 - - - - - F F 2 2
3 3 L] F 1 x - - . - 1 i 2 2 a
d K| 3 k] 1 - - - - 2 2 1 - -
[ 3 3 3 1 - - - - . - 1 1 2 2 2

Corralation Level: 1- Low, 2 - Madium, 3 - High
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L T P C Hrs
L1SMEEBZ AUTOTRONICS 10 0 3 45
Course Objectives
= Toformulate the shedent undersiand the working of lgnition sysiem storage balieny and princples.
»  Tomake the students understand the working of sllemator and charging systems.
¢ Tolearn working of fusing systems and wiring invoived in aulo elecinical systems
= Tocompose the shesdents understand the electnical accessanies.
» Toenhance the stedents’ knowlsdge ragarding semiconduclor and waves.,
Course Qutcomaes
After camplelion of the course, the sludenfs will be able o
01 - Outlining knowledge aboul igniticn systems (K1)
CO2 - Assoclating the working of alternator and charging systems (K2)
C03 - Examining wiring for sulo elecirical systams (K3}
CO4 -Testng the dash board unds and elecirical accessanias (Kd)
CO5 - Moderating knowledge aboul semi-conductor and waves, (KS5)

UNITI INTRODUCTION {9 Hrs)
Evaluian of elactnonics in automobilas — emission laws — infroduction to Eura |, Eura I, Eura 1, Eura ¥, Eurg
standards - Equivalent Bharat Sfandards. Charging systems: Working end design of charging circuit disgram -
Alternators = Requirements of starting system - Starter molors and starer circuils.

UMIT1 IGNITION AND INJECTION SYSTEMS (9 Hrs)
Ignition systems: Ignition fundamentals - Electronic ignition systems - Programmed Ignition = Distribulion less
tgnition - Direct ignition — Spark Plugs. Electroniz fuel Control; Basics of combustion = Engine fueling and exhaus!
s snng — Electronic control of carburation — Patrol fusl injection = Diesel fuel mjectien.

UMIT Il SENSOR AND ACTUATORS {8 Hrs)
Working principle and charactenistics of Arllow rate, Enging crankshefi angular pasition, Hall effect, Throtile angle,
lemparature, exhaust gas oxygen sensors = study of feel infector, exhaust gas recirculation acteators, stepper
motor aciualos, vacuum operated aclualor,

LUNIT IV ENGINE CONTROL SYSTEMS (% Hrs)
Comiral modes for fusd control-engine control subsystams = ignition conkiol melficdskegies - diferent ECU 5 used
In e angine manzsgemsani — block diagram of the engine managemient Syslem. In sehicle nelwoos, CAMN standard,
format of CAM standard — disgnostics systems m modern aulomobilas,

LUNITY APPLICATIONS IN AUTOMOBILE (9 Hrg)
an Application of mobide okt vision o 8 vehicles Information systems —ohéectives dirsctions-collisions waming
and avoidance system = kw line pressure waming systems, Vehicles inelegancy- vision based autonomous road
vehiclas- architecture for dynamics visions sysioms.

Toext Books

1, M, B, Khatawals Automodive Electrical auxillary aystems 2012
2. ManoDigtal Logis and Compuler Design 2014

3, Wikam B Ribbens Understanding Aulomolive Elecironics 2017

Reference Books

1. Young and Giiffith, BulterwodhAulamotive Eleciical systems 2011
2. CP.Makra, DhanpatRai. Basic aulsmnotive eleciical systems 2000
A William H Grousas, TMH Autamolne machanics 2015

4. PL Kohli, TMHAutomotive Elecirical Equipmant, 2018

&£ AW, Judge Modemn Elecirical Equipmants 20H 7T
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Web Referances

hilps:ifrese,adu il » Programmes 1 All Programmes

hitps: fnplal acinfcourse s 1 2A 071 2107 2404

https: Mnptal ac infcourse s 00A AT 08101 0387

https: e youlube comiwalchhw=LZ82iIANWELD

hitps: ffwww youlube comiwaich fv=hs ThABMIOMI&list=PLygSpOz TEGMAG 2 SNxKISVEjcMSM| JaudF

o Lo P

COs/POs/PSOs Mapping

Program Specific

i Program Qutcomes [POs) Out s (PS0s)
PO1 I POZ | PO3 | PO4 | POE | POG | POT | POE | POR | POI0 | PO | POIZ | PSOA FS0O2 P303

1 gl [ Fl = | = |« [*4] =] » - 2 2 2 3 1

2 . 3 1 - - - 2 - - - = | 3 2 2 2

3 2 3 2 - - - 1 - - - 2 3 2 2 3

4 3 3 1 - - - 2 - - - 3 2 1 2 3

5 | 3 1 - . - i i a = 2 3 2 2 2

Cerrelation Level: 1- Low, 2 - Medium, 3 - High
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U1SMEEEZ OPTIMIZATION TECHMNIQUES IN EMGINEERING DESIGN

Course Objectives

« Toafford the knowledpe of Oplirmization,

s To endow with knowledge on the methods for cptimum design.
= To famiizrize with various unconsirained oplimizadion

«  To give the knowledge of constrained aglimzabion.

o Topresent the knowledae of Modem methods of Optimization.

Course Outcomes
Alter completian of the cowrse, the shudents will be able fo

COH = Findieeg of optimization, (K2

CO2 - Categorizing the varous opfimum design. (K2)

O3 - Choosing ideas on unconstrained optimization, (K3}

CO4 « Mashing aboul consirained oplimization, (K4)

OS5 - Grading aboul Modern methods of oplimization like Meural-Metwork (R4}

UMIT | INTEODUCTION TO OPTIMIZATION {9 Hrs)
Engineering application of Oplimization — Satement of an Oplimization problem - Optirmal Problem formalation -
Cissilication of Optimizalion problem. Opbimum dasign concspts.. Definition of Global and Local opdima =
DpEmahity crileria - Review of basic calculus concepts — Slobal optimality

UMITII LINEAR PROGRAMMING METHODS FOR OFTIMUM DESIGN (9 Hrs)
Ewzluztion of Linear programming methods for oplimurm design = Pest oplimalily analysis - Application of LPP
miodels in design and manwfachuring.

LUMITIN UNCOMSTRAINED OPTIMIZATION (9 Hrs)
Opfimization algorithms for golving unconstrained optimization problems — Gradiend based method, Cauchy's
sleepest descen method, Mewlon's method, Conjugate gradient method

UNIT IV COMSTRAINED OPTIMIZATION (9 Hrs)
Oplimizafion algothms for solving constrained oplimization problems — direct methods — penally funclion methods
— sleapest descent method - Engineering applications of constrained and unconstrained algorthms.

UMITY MODERN METHODS OF QPTIMIZATION {8 Hrs)
Modem methods of Oplimization, Medral-Network based Optimization, Applications. Use of Matlab to solve
oplimization problems.,

Text Books

1. Rao 5. 5. - 'Engineerng Oplimization, Theory and Practice’ - New Age International Publishers, 4th Edidion,
22

2. Kalyanmoy Deb, Oplimization for Engineering Degsign: Algorithms and Examples, Eastern Economy edition,
PHI Laaming Priviaa Limitad, 2012.

3. Hardley 3. -'Linear Programming' - Maresa Book Distributors Private Lid, 2002,

Refereance Books

1. R.VenkalaRao, Vimal J. Savsani, Mechanical Design Oplimization Using Adwanced Optimization Techniques,
Sndinger, 2012,

2. Agera J, - “lafroduction to Optmization Design’ - Elsevier Acadamic Prass, Mew Dadhi - 3004

3, Sargvanan R, - ‘Manufacturing Oplimization through Infelligent Technégues', Tayior & Francis (CRC Press),
A0,

4, Jobn Gere |, Design Opbmization, A2 Academic press, 2012,

5. Ashok [ Belegundue, Tirupathl B, Chandrupaila, Optimization Concepls and Applications in Esginsaring,
Carmbeicge umiversity press, 2011

—
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Web Roferences

1. hiipsiinplelac infcourses 129001 12101298/
2. hiipsiinptel.acinfcoursesi 121108/ 121060647
4. https:ffeaede youlube combwatch Hv=LL20TZGXpa0

4. hitps:ffvnares youlube comiwatch Tv=38Bh_viwzg_0

5. htps:ftenane youtube comiwatch fv=aJKubdd U-=Yg

COs/POs/PSOs Mapping

O Program Outcomes (POs) g mﬁﬁg‘;
PO1 | POZ | PO3 | PO4 | POS | POB | POT | PO& | FOS | PO10 | PO11 | PO12 | PS5O | PSO2 | PS03

1 | |3 | %] 8 |~-]=|=]- . 7 " 2 3 7

2. = |3 [ ] % [ = [+ = | = - =TT S

| g ls |lwlgl= 2| cl=l:cl =1 & | 5 | 2 1 :

§ | 3|3 |F|z]|]ls]]=]=] = 1 3 1 3

% 513 |3l z2l<l-l-1=-1<1<1z213%1 3 :

Correlation Level: 1- Low, 2 - Medium, 3 - High
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L18MEEBR4 TOTAL QUALITY MANAGEMENT

Course Objectives

« To introdece students with the TOM concepts, lachnigues and vanous proceas.
s Toanalysis TOM toods, internationsl slandards,

= T exposs siudants to organizational TOM.

= To Implementstion lechniques of TGM

»  To continuous gualily improvament far vanous industry,

Course Qutcomes

After complalion of the course, the sfudents will be able o

CO1 - Relating saven O tools for data collecton and analysiz. (K1)

C02 - Determine the qualiy system and take correciive aclions when necassary, (K2)

C:03 - Appralsing managament for the TAM appreach developmant. (K]

C04 - Experimenting the TOM approach in an organization for gonbimeows qualily mprovemen. {K4)

CO5 - Measuring an erganization stands on quality managemant with respect to various quality standards. (KE)

UNIT | INTRODUCTION TO TQM (9 Hrs)
Infraduction - keed for quality - Evolution of quality - Definibion of guaily - Dimensions of manufaciuring and
serviee quakly - Basic concepts of TAM - Definiton of TOM — TOM Framewosk - Conlrbulions of Deming, Juran
and Crosby = Barriers i TOM.

UNIT II TOM PRINCIPLES {9 Hrs)
Leadarship — Siratagic qualily planning, Quallty stalements - Customer focus — Cuslomer oneniaton, Customer
aatizfaction, Customer complaints, Custemer retestion - Emplayes invalvement — Molhation, Empowermant,
Team and Teamwork, Recognition and Reward, Pedarmance appraizal - Continuous process improvement -
PDSA cycla, s, Kaizen - Suppliar parinarship = Parinering, Suppher seleclion, Suppler Rating

UNIT Il TQM TOOLS & TECHNIQUES | [3 Hrs)
Thiz seven fraditional oods of guality - Mew managament tools — Sie-sigma: Concepts, methodology, applications
o manufasuring, secvice sector incleding IT - Banch marking — Rieason to bench mark. Bench marking process
— FMEA = Stages, Types

UNIT IV TGM TOOLS & TECHMIGUES II (9 Hrs)
Qualily based product and process Design = Design for reliabilily - Design for maintainability — Quality Fusction
Deployment (QFD) — OFD and Qually Assurance = OFD Pringiples, Concepls and applications — case sbudies.

UNIT ¥V QUALITY SYSTEMS (9 Hrs)
Meed for 150 9000- 150 2000-2000 Qualty System — Elements, Documentation, Qualily audiling- 05 2000 -
150 14000 = Conceps, Requiremenis and Benefits — Case studies of TOM implementation in manufaciurng and
sarvice seckors incudirg 1M

Text Books

1. Dale H.Beslediled, et al. - Total Qualily Management, Pearson Educalion Asia, 4th Edtion, 2015

2. PN Mukheree — Total Quality Management, Prantce Hall of Fndia Lid., New Delhi, 2006,

3, James R Evans and Wiam M Lindsay — CQuality Controd and Managemant, Cesfage Leaming India Pl
Lid, Mew Dend, Bih edition 2010

Reference Books

1.  Poomima M. Charantimath - Tofal Chatily Managemenl - Pearsen Education | 3 edition-2017

2. R Kesavan C Elanchezhian B VijayaRamnath Total Cuality Management - | K International Publishing
House, 2008

3. Tola Quality Management by F.5 Nasgarazan ,Mew Age infernational 3 Edifion, 2015

4,  Besterield Dala H.- Total Qualty Management (TOM) , 5 edsfion, 2018

B.Tech. Mechanical Enginesring
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5 P.M, Hankumar and Susha 0., Totat Quality Management, Abhljeet Publicetions, 2013

Web References

1. hilps:finplel ac.infcowrses1 10010471101 04080
2. hitpafinplel.ac.infcoursest 10010451101 04085

3. hitpa:iseas_ youtube comiwatchPwy=5MO0VZCyW o
4. hitpafeanw poutulbe. com fwatchPy=yWIADFe04g0
5. hitpa ey poutube com hwvatch sty CMel Ne&list=PLusDbnzokDZ - Z) Sigiev-fA2WzHC Enz-0
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COa/POs/PS0s Mapping
Program Specific
— Program Qutcomes (POs) | Outcomes (PSOs)
PO1 | PO2 | PDI | PO4 | POB | PDS | POT | POS | POR | POND | PO11 | POIZ | PSOM | P50Z | PS03
1 = i 3 - - - - - - 2 3 P4 2 3
2 3 a 2 - - = 1 3 2 2 2
3 3 3 2 - - - - - - 2 3 z .| 3
4 TN F = = 1= [:== . 1 3 1 3 a
5 3 3 3 . : ; = - - 2 3 2 3 2
Comelation Level: 1- Low, 2 - Medium, 3 - High
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L19MEEBS COMPOSITES MATERIAL SRR

Course Objectivas

« T understand the need and types of composites evaiable,

»  To know about polymer mabrix composites, their properties, manufacturing methods and applications.
+  To know about metal malri composites, their properties, manufaciuring methods and appfications.

+  Toknow aboul ceramic matrx composites, thelr properies, manufacturing methods and applicalions.
+  To know the recent advancaments in composies.

Course Outcomeas
After completion of the courss, the studen!s will be able fo

CO1 - Gain knowledge on the need of variouws lypes of composies, (K2}

CO2 - Infer differant techniques to wocess pelymer-matris cemposiles and its Emitations. (K3)
03 - Infer differant techniques to procass metal-mabix composites and ks Imitetions, (K3}
CO4 - Infer differant techniquas to process caramic-malrx composiies and its limitations. [K3)
C05 - Select appropriate composites for specific applications. (K3)

UNIT I INTRODUCTION TO COMPOSITES {3 Hrs)
Fundemantals of composites - need for composites = Enhancement of properies - cassiicalion of compaosites
— Matrix-Polymer mabrix composites (PWMCTH Metal malrix composites (MMC), Ceramic malrix composites (CME)
- Redforcement — Particle reinforced composites, Fibre rainforced composites. Applications of varous types of
composites,

UNIT I POLYMER MATRIX COMPOSITES {2 Hrs)
Polymer mairix fesing = Tharmosailing resins, thermoplasic resms — Reinforcemant fibres = Rovings = Woven
fabrics — Mon woven random mats = vanous iypes of fibres. PMC processss - Hand layup processes = Spray up
procasses = Compression moulding = Remnforced reachion injeciion moulding - Resin fransfer moulding =
Pultrusion = Filamen! winding = injection mauding. Fibre reinforced plastics (FRP), Glazs fibre reinforced plaslics
{GRPI.

LIMIT [ METAL MATRIX COMPOSITES (9 Hrs)
Charactaristics of MMC, Various types of Matal matrix composites Allsy v, MMC, Advantages of MMC,
Limitationa of MMC, Matal Matrix, Reinforcements — partiches - fibres. Effec of reinforcement - Volume fraction
= Rule of mixures. Procassing of MMC — Powder metallurgy process - diffusion banding - alir casting - squaaze
casling

UNIT IV CERAMIC MATRIX COMPOSITES {8 Hrs)
Enginearing ceramic matarials = properies — advaniages - imitations — Monolithic ceramics - Need for CRMC —
Caramic matre: - Various types of Ceramic Malrix composibes- oxide ceramics — non oxide ceramics — aluminium
oxide — silicon nitide — minforcaments — partiches- fibres- whiskers, Sintering - Hol pressing — Cold isostatic
preasing (C1Fing) — Hot leostatic Prassing (HIPing).

UNIT V ADVANCES IN COMPOSITES (9 Hrs)
Carbon / carkon composies — Advaniages of carbon ratnix — Bmitations of carbon matrix Carbon fibee = chemical
vapour deposiion of carben on carboen fibee perform; Sol gel technique. Composites for asnsspace applications.,

Text Books

1, Mathews F.L and Rawlings R.D, Composite materials: Engineerng and 3cience, Chapman and Hall,
London, England, 2006,

2. Chawia KK, Composite materials, Sprimger — Verlag, 2013,

3, Autar Ko Kaw, “Mechanics of Composite Materials®, CRC Press, 2006,

B Tech. Mechamcal Engineenng
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Reference Books

1. Clyne T.W. and Withers P.J., Introduction 1o Metal Matric Composiles, Cambridge Universily Press, 2000,
2. Strong AB., Fundamentals of Composiie Manufacturing, SME, 2004.
3. Sharma 3.C,, "Composite materials”®, Narocsa Publications, 2004,
& Broutman, LJ, and Kreck, B, © Modern Composile Materlals®, Addimon-Wesley, 1967,
5. ASM Hand Book, “Composites’, Vol.21, ASM Intemalional, 2001,

Web References
1. httpsinplelac infcontent’sioragedicourses 101 106036/ madDiiecn ]
2. hitps;ftewa classcentral comfcourselfedx-com pasite-materials-overview-for- 10
3, hlipsinpielacinfcourses! 112041 12104168/
4, hipsdinglelacinfcourses! 112041 12 104161/
5. hilps:fongnecourses. nplel ac.inmocZ0_meds!preview
COs/POs/PS0s Mapping
FProgram Spoecific

S Program Outcomes (POs) Outcomes (PSOs)

PO | PO2 | POY | POL | POS | POGE | POT PCIBIFGEI POAD | PO | POA2 | PEOA | PS02 | PS0D
t [ -1 1-1T-T1117-1-1a|-11] 2 1 1
z 3 . 1 . = 1 1 - 1 - 2 i 1 1
5 |2 2 2 1] 1 - 1 : 2 2 z 1
4 | 3 2 -l - 1| - | 2 4 2 1
5 3 2 - i 1 - 1 - 2 2 2 1

Correlation Lewvel: 1- Low, 2 - Medium, 3 - High
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L1SMEESE ALTERNATIVE FUELS 3 0 0 3 48

Course Dbjectives

= To understand the basics of need of an Atematne fusls.

= To explain the characteristics of vegetable od and alcohal as fuels

»  To provide students an understanding abaut the biodiese! and biogas as the fuel.
= To leach shedenis about CHG, LPG and hydrogen fusls.

# To explain about the efectsc, hybrid and fuel cell vehicles.

Course Qutcomes

After compietion af the course, the sfudents will ba able o

CO1 - Undersiand the need of aternate fuels and ils mportancs (K2}

C0O2 - interpret the usage of vegelable oils and alcohols as the fuel o the engines [K2)

CO3 - Adopt the usage of biodiesel and biogas as lhe altemalive fuels (K2)

CO4 - tdentify and understand the utilization of gaseous fuels o e engnes [K2)

COS - Interpret the concept of eclectic, hybrid and fuel call utiized o energies the engines (Ka)

UNITI INTRODUCTION TD ALTERMNATIVE FUEL (9 Hrs)
Introduction to alernative fusls, Nead for alternative fuels, Availability of dilferent alernathse fuels for 31 and C|
engines, Selection criterion of fusl, Selection oriferia of raw madarial. Blending, dual fusl operaton, surface ignition
and ouygenated additves. Performance emission and combastion characieristics in Cl and 31 engines,

UNIT I YVEGETABLE DILS AND ALCHOHOL AS FUELS {8 Hrs)
Various vegetable oils and (helr importand properties. Different methods of using vegetable oils engines —
Blending, proheating Trans esterification and emulsifcation of Vegetable olls — Performance in engines —
Perfsmance, Emission and Cormbuslion Characteristics in diesel engines.

Introduction, Raw Material Selection criteria for Methanol and Ethanol, Petential of Methanol and Ethanol {Peirad
Blends and Diesal Blands, Bio diesel production ingredient, 0F methyl ether, Fuel cell) Production method of
ethanad, Production methods of melhanc!, Methansd Economics, Methangd and Ethanol Safely Aspects,
Properties of Methanol and Ethanol, Methangl and Ethang Engine bests, Methanal and Elhanal Benefits, Engine
Modification required for alcohol uses in 51 and G engineg

LUNIT Il BIODIESEL AND BIOGAS (9 Hr=)

Introduction, Raw malarials used for production of B Diesel Bisdiesel production methods, Bio Diesel
Production Equipment, Types of Transasierification process, Bio Diese Properties, Bio Dlesel Quality Sandards,
Performance characleristics of biodiess!, Engine Tests fxr Bio Diesels, Engine Modification required for biodiesel
uses in engine, Challengas for Bie Diesel,

Indroduction, Biogas production method, Biogas Plants, Faclors affecting teogas formation, Englne Modification
required for béogas uses in S| and Cl engina, Biogas purificadion methods, Emission Charactenstics of Bogas,
Storape and safely aspect of Biogas

UNIT IV CHG & LPG and HYDROGEM {8 Hrs)
Potential of LPG, LPG production, Propedies of LPG, LPG Modeling sbedies, LPG Engine tests, LPG Material
compalibility, LPG Economics, LPG Safely aspects, LPG Merits and Demerits, CNG Storage, CHG Distribution,
CHG Safety, CHG Advantages, CHG challenges, Hydragen Produclion, Hydrogen Storage, Hydrogen Properties,
Hydrogen Economics, Hydrogen Safaty, Hydrogen in Fuel cell, Hydrogen in 81 and Gl englnes, Hydregen
Benafita, Hydrogen Bamiars and challenges

UNIT V¥ ELECTRIC, HYBRID AND FUEL CELL VEHICLES (8 Hrs)
Layout of Elactic wehicle and Hybrid vehicles = Advaniages and drawbacks of electric and hybrid wehicles.
Syslam components, Ekectranic conirol system = Different configurations of Hybrid venkcles. Fower spit device.
High energy and powsr density batlenes — Basics of Fusl call vehicles.

EL B.Tech, Mechanical Enginsering
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Text Books

1.
2

3

& 5 Ramadnas, AHarnative Fuels for Transportaion, CRC, 2011,

K. A&, Bubremanian and M. K. Gajendra Babu, Alternative Transportation Fuels: Utlisation In Combuslion
Enginas, CRC Presa, 2043,

£ & Thipze, Allesnstive Fuels @ Concepds, Technologiss And Developmeants, GBD Publishars, 20100
Richard Folkson, Alemative Fuoels and Advanced \Vehicle Technologies for Improved Environments]
Peformance: Towards Zere Carbon Transportation, Woodhead Publishing in-energy, 2014.

Ayhan Demirbas, “Biediesel A Roaliste Fuel Allemalive far Dissel Engines’, Springar- Verlag London Limited
2008, |5AN-11: 9TETR4E280041

Reference books

1.
Z.

!:.1

Devaradjane, Or, G, Kumaresan. Or. M., "Automobile Engineenng”, AME Publishars, 2013,

Gerhard Knathe, Jon Yan Gerpen, Jargon Krahl, The Blodiesel Handbook, AQCZS Prass Champaign, llinoks
20048,

Richard L Bechlokd P.E., Allernalive Fuels Guide book, Soclety of Automotive Enginears, 1587 [SBN 0-76-
BD-0052-1,

Sciance direct Journals (Biomass & Bio energy, Fuels, Energy, Energy conversion Management, Hydrogen
Energy, sic.) on biofusls.

Tranzactions of SAE on Biofuals {Alcohols, vegelabée oils, GNG, LPG, Hydaegen, Biogas ele.)

Web References

Ll o o B

hitps:itnplel ac. nicomentistoragezicoursasil 12104033/pdl_lecturefechure4d, pdi
hiipsinplelac moorentstorage2icoursest 1 210403 3 pdf_lecturedechrs35. pdf
hitps:inplel ac. infcowrses 131 031121032621

hitps-Tafde energy gowpubicationsfsearchicalegoryMags{l=methanal
htips:ifvnan. sae orgputdicalisns/boaksicontantr=1800

COs/POs/PS0s Mapping

Program Specific

Program Cutcomes (POs) Outcomes (PS0s)

COs POA | PO2 | MDY | PD4 | POR | PO | POT | PO& | POA | PDT0 | PO1T | POM2 | PEDT PE02 P03
1 | 8|2 |%2]|2 : | =] 2 B E 2 2 2
2 | dslalal2| - -]-]-]~-]- = I 2 2 2
BEIEIERE SN AR s - 2 2 2 2
dl gl Alsl2l 1] =] =1=1-+=11 -: | 2 2 2 2
S EEAE A EIERER R 2 2 2 | 2 2

Correlation Level: 1- Low, 2 - Medium, 3 - High
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LHOMEEST ELECTRIC AND HYBRID VEHICLES 3 0 0 3 45

Course Objectives

# To understand the basics of aleciric and hybdd vehicies,

s To axplain the concepl of eleclrie propulscn unit in EV.

=  To provide students an understanding about the energy stordge and siang of the dine System,

# Toteach studenis aboul energy consumglion in EY,
= To explain aboul the energy management sirategies.

Courzse Qutcomes

After complefion of the course, the students wil be able fo

Ci - Undearstand the need and working of elactric and hybrid vehicles (K2).

CO?2 - Explain the working of propulsion unit powered by slsctricily in aulomabile (K2}
CO03 - Undarsiand the cancept of energy storage and the sizing of the drive syslem. (K2)
COMd - Analyze the energy conswmpbion by the drive unit (K3}

CO5 - Analyze and dscuss the concepl of energy managemeant sirategies (K3}

LUHITI INTRODUCTION TO ELECTRIC AND HYERID VEHICLES (9 Hrs)
Infroduction to Hybrid Electric Vehicles, Conventional Yehicles, Hybrid Eleclrg Drive-fraing and Eleciric Drive-
lrains: Basic comcepl of electrie traction, intredwction io variows eleciric drive-train topologees, power llow control
in electrio drive-train topologles, fuel efficiency analyeis.

UMNITII ELECTRIC PROPULSION UNIT {3 Hrs)
Eleciric Propulsion unit Introduction to electric components wsed in bybed and afechss vehicles, Configuralion
and canlred of OC Motor drives, Configuration and condrol of Induction Modor drives, configuralion and contral of

Permanent Magne! hotor drives, Configuration and confrol of Switch Reluciance Molor drives, drive syshem
affciency

UNIT Il EMERGY STORAGE AMND SIZING THE DRIVE SYSTEM {9 Hrs)

Energy Storage: Intreduction to Energy Storage Requirements in Hybrid and Eleciric Vehicles, Battery, Fuel Cel,
Super Capacitor and Flywheel based energy storage and s analysis, Hybridizalion of differend energy storage
devices,

Sizing the drive system: Matching the electric machineg and the internal combustion enginge (ICE), Sizing the

propulsion motor, sizing the power elecironics, ssfecting the energy storage technology, Communications,
supporting subsystemns,

UNIT IV ENERGY CONSUMPTION {9 Hrs)
Energy consumplion Concept of Hybrid Electric Drive Traing, Archieciure of Hybrid Eleciric Drive Trains, Series
Hybrid Electric Drive Trains, Parallel hybrid elechtic drive trains, Eleclric Progulsion unll, Configuration and conral
of O Modor drives, Induestion Motor drives, Pemmanent Magnet Molor drives, swilched rebyctance modor

UNITV ENERGY MANAGEMENT STRATEGIES (9 Hrs)
Energy Management Stralegies: Infroduction o energy management stralegies used in hybrid and eleclric
weticles, classification of different energy management strategies, companson of different energy management

sirategies, implamentation issues of energy managemenl sirategies, Case Sludes. Design of & Hybrid Eleciric
wehicie (HEV), Dasign of a Battery Electric Vehicle (BEV).

Text Books

1. AK. Baby, Electric & Hybrid Vehicles, Khanna Publishers, 2018
2. Mary Murphy Eleciric and Hybrid Yehices: Principles, Design and Technology, Larsen and Keller Publication,
2018

3. Husain, L. "Eledtric and Hybrid Vehlicles™ Boca Raton, CRE Press, 2010
4. Igbal Hussein, Electnc and Hybrid Vehickes: Design Fundamentals, CRC Prass |, 2003

B.Tach. Mechanical Enginaenng
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Metrdad Ehzani, Yiml Gag, Sebazlian E Gay, All Emadi, Modem Electric, Hybrid Elactric and Fuel Call
Vehicles: Fundamenials, Theory and Design, CRC Press | 2004

Reference books

%
Z,

3
4,
5

James Larminie, Johin Lowry, Elecine Wehicle Technology Explained, Wiley , 2003

Chris Mi, M. Abul Masrur, David Wenzhong Gao, Hybrid Electmc Vehicles: Principhss and Applicions with
Practical Perspeciives, John Wiley & Sons Lid. , 2011

Emadi, & (Ed.}, Miller, J., Ehsani, M., “Wehicular Electric Power Syslems” Boca Raton, GRG Press, 2003
Larmimiz, James, gnd John Lowry, "Electric Wehlcle Technobogy Explainad” Joha Wiley and Sons, 2012

. Shelkdon 5, Wilkamsan, *Energy Management Strategees for Eleciric and Plug-in Hyboid Electnc Vahiclas”™,

Springer, 2013

WWeh References

L

hatps-iinplel.ac. nicourses 06103 08103008/

hittps-fonlinecourses_nptal.ac.invnoc20_es18/praview
hitps-iigreenmobility-Borary orpfpublicfindex. phpdsingle-asourca™ 2N b I3 DVSEESSVGISHIZJZFgd UMDY
nitps-afds energy.govwivehiclesielectric_basics_hewv.htmi

nitpiauioceat orgiTechnologies/Hybrid_and_Batten_Eleclric_\ehicles!

COs/POs/IP50s Mapping

Program Outcomes (POs) &ﬁ;ﬂﬁg;
0% | po1 | Poz | Po3 | PO4 | POS | POS | POT | POB | POB | POT0| PO11 | PO1Z | PSOM | PSOZ | PSO3
"DEAFREAR: | s | = |al -] &=]l&5l2]2]a.
2 3|3 ]|z2]2 -t =l=1=1-1=telal|lz]|z
s (sl2lalel-lal==l=1=1=12lalz]a
el Al [@mlalal ] «]=l=]a]l=12]la|2]z2
g slalalalal=]e]la]lalas]-]a]s 2 | 2z

Correlation Leval: 1- Low, 2 - Medium, 3 - High
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MSMEERS MAINTENANCE AND SAFETY ENGINEERING TR R

Course Objectives

¢  Tounderstand the basic definflions of maintenance larms

¥  To explain the different kings of Mainterance required and (hes procedunes.

= To provide studenz an undersfanding about the raintensnce slrategies.

« Toteach about different kinds of Safely procedures followed in indusiries and oeeupabional d=eases

»  Toexplain about the Grileria o choose diferent manenance lechniques or maintenance managemant.

Course Outcomes

Afler complalion of the course, the students will be able o

COA - Demonstrate an understanding of the differant BMaintenancs Enginesring teems. [K2)
C02 - Foliowy the prosaduras and fumctions of differant mainienance methods. (K2)

C03 - Undesstand the varlous strategies followed to carny out mamienance oparations. (K2}
COd - Explain the various safely proceduras and ks related congsequences. (K2}

CO5 - Adopl the knowladge of choage the diferent maintenance lechniquas. (K3)

UNIT| INTRODUCTION TO MAINTENANCE ENGINEERING {2 Hrs)
Intraduction, Maed for Mainmenance, Facis and Figuras, Modem Maintenance, Problem and Mainanance Strategy
far the 21al Cenfury, Engineardng Maintenance Objectives and Maintenanca in Equipment Life Cycle, Tarms and
Dafinilions. Maintenanoe Matual, Faciity Evaluation, Functions of Effective Maintenance Managemenl

LIMIT Il MAINTEMNAMNCE AND INVENTORY {9 Hrs)
Types Of Maintanance: Preventive Maintenance and its alements. Mainlenance Program, Program Evaluaion
and Improwvement, Measures, Models, Comsctive Mainterance and ils Iypes, Downlime Compiasnts, CW
Measures and Models. Emventory Contrad In Maintenancs: Objectves, Basic Invenfory Dacisions, ABC Methad,
Two-Bin Inventory Control and Safety Stock

UMIT I MAINMTEMAMCE STRATEGIES {2 Hrs)
Masnlenanse Sirategies: Break down maintenance, planned mainlenance, stralagias, prewvantive mamtenanca,
design oul mainlenance, planned lubricalion, {ofsl productive maintenance, zero-break down, preventive
inspection of equlpmenl used in emergency.

UMIT IV QUALITY AND SAFETY IN MAINTENANCE 9 Hrz)
Meeds for Quality Maintenance Processes, Usa of Duality Conlred Charts in Maintenanze Work Sampling, Posl
Maintanance Testing, Reasons for Safety Problems in Maintenance, Guidelines o bmpeove Sately in Maintenancs
Work, Budgat, Labor Cost Estimation, Material Cost Estimabion, Equipment Life Cwcle Maintenenoe Cost
Estimation, Maintenance Cost Estmation Models.

UNITY MAINTENANGE MANAGEMEMNT {8 Hrs)
Maintenance Managemenl, produclion maintenance system, obpectives and funchions, forms, policy, planning,
organzation, sconamics of maintenance, manpower planning, matenials planning, spare pars planning and
controd, evalestion of maintanance managament,

Text Books

Venkalaraman, K. , Maintenance Engineering and Managoement, PHI publication, 2010,

R.C. Mishra & K. Pathak, Maintenance Engineading and Managormenl, PHI publication, 2012,
A¥. Gupta, Reliability, Maintenance and Safaty Enginesring, Laxmi Publications, 2015,

E Balagurusamy, Rekabdity Enginearing McGraw Hill Education, 2017,

H, P, Garg, Indusirial Mainleance, S Chand Publicalions, 2014,

i b L6 ha s
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Reference Books

1.

2.
k

iberta Martinetti, Micasla Demichela, and Sarbjeet Singh, Applicaticns and Chabenges of Malnlenance and
Safety Engineering in Indusiry 4.0, 1G] Global, 2020.

Yerma, Ajit Kumar, Ajit, Srividya, Karanki, Durga Rao Reliability and Safety Engineering, Springer, 2016,
Shawn & Balles and Gary R, Shearer, Industrial Mainienance and Mechatnonics, Goodhaar!-VWilloas, First
Edilicn, 2018,

4, Michael E. Brumbach, Jefirey A, Ciade, Industial Maintenance, 2nd Edition, Cengage Learning, 2013,
5. MP Poonta and SC Sharma, industrial safety and Malntenance Managemsnt, Khanna Publications, 20149
Web References
1. hitps:nptelacinicourses 120071 12107143/
2. hitps:ipielec infcoursesf 1207121072410
3. htps:fonlinecoerses. swayam2.ecinmou _me 10 praview
4. hitps;itfreevideclectures. comicourse/4 1 1 inpiekindustrial-safety-enginearing
5. hiips:itanswr classceniral comicourselswayam-indusinal-safety-enginesring-14 124
_COs/POs/P30s Mapping
FProgram Specific
ot Program Outcomes (POs) Outcomes (PSOs)
PO | POZ | P03 | PO4 | POE | P06 | POT | POS | POB | PO1D | PO | PO12 | PS0O1 | PSO2 | PED3
] ) il 7 . : i E - - - 1 2 2 2
3 F 2| 2 - * 4 e = - - 1 i 2 i
3 |2 2]2]- -1=1-1-1- 1 2 2 2
3 2 2 ] - - - - - - - 1 2 2 2
3 | 3 L 1 - 1 1 1 1 - 2 2 | 2 2

Correlation Level: 1- Low, 2 - Medium, 3 - High
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LU19MEERD NON-DESTRUCTIVE EVALUATION AMD TESTING 0 ©

L
3 3 45
Course Objectives

= To understand the besics of HOT and its evaluation.

*  Toillustrate students aboul the die penetration and magnedic particle inspeaction,

= To previde students an wnderstanding abaut the vaniows radiographic method of weald test.

= To teach students abo process of welding tasi by ullrasonic testing mielhods,

e Tomplan about the various specal NDT fechniguees.

Course Quicomes

After completion of the catvse, the studanis wil be able fo

CO1 - Demonsirgte an understanding of the concepts of MOT E basics (K2).

CO2 - Understand the process of die penetration and magnatic particle inspection. (K2)

CO3 - Inferpeel the concepls of testing mathods by radiographic methods, (K2}

CO4 - Analyse and adopl (he vanious lesling methods by wirasonic lesting methods. (K3}

CO5 - Apphy the knowiedge of 1esting of weld [oints by special NOT lechniques and to enatyze some case studes
{3

UNITI INTRODUCTION TO NDT {9 Hrs}
Soope and advanlages af NOT, Comparson of MOT with Cestructive Testing, Some common MOT methads vsed
since ages, Terminology, Flaws and Defects, Visual inspeclion, Equipment used for visual inspection. Ringing
test, chalk tast (ol whilening lesl). Uses af sisual inspection tests in detecling suface defects and their
inferpratation, advariages & limiations of visual nspection.

UNIT Il DIE PENETRATION TEST AND MAGNETIC PARTICLE INSPECTION {3 Hrs)
Die pensfrate tes! (liquid penetrale inspection), Prnciple, scops. Equipment & techiigues, Tests slations,
Achvantages, types of penetrants and developears, Zyglo test, lllustrative examples and inlespesation of defects.
Magneiic paticle Inspection — scope and working panciple, Ferro Magnetic and Monferromagnetc matarials,
equipment & testing, Advantages, limiafions Inlerpretation of resulls, DC & AC magnelization, Skin Efect, use of
dyve & welt powders for magna glow testing, different methods o gerarate magnetic fields, Apphcations.

UNIT Il RADIOGRAPHIC METHOD {9 Hrz)
Infroduction fo electromagnetic waves and radicaclivly, varous decays, Altenuation of eleciromagnetic
radiations, Pholto elechic effect, Rayleigh's scalfering (coherent scalledng), Complon's scattering {Incoherend
scatiering), Pair production, Beam geomatry and Scattering factor, X-ray radivgraphy; principle, equipment &
methodology, applications, types of radiations and limdations, y-ray radiography = principle, equipmen],, source
of radioaciive materials & tachnigue, advantages of y-ray radiography over X-ray radiography Precaulions against
radiabion hazards. Case Study - casting and forging.

UNIT IV ULTRASONIC TESTING METHODS (2 Hrs)
Imtroduction, Principle of operation, Piezoolecticily, Ullrasonic probes, GRO technigues, advaniages, Limitation
& typical applications. Applications in inspection of castings, forgings, Exruded steel pans, bars, pipes, rails and
dimensions measurements. Case Study — URrasonography of human body,

UNITY SPECIAL NDT TECHMIQUES 9 Hra)
Eddy Current Inspection; Prnciple, Melhods, Equipment for ECT, Technigues, Sensilivity, advanced ECT
rmetheds, Appliciion, seope and limilations, types of Probes end Case Stedies. |ntroduction fo Holography,
Thermography and Acoustic emission Testing

Toxt Books
1. J Frasad and C. (3, Knshnadas Mair, Mon- Destructive Test and Evaluation of Materials, Tala MoGras-
Hill, 2008,

2. Lari & Kurnar, Basics of Non-Destruciive Testing, KATSON Books, 2012,
B.Tech. Mechanizal Enginesring

fﬁ B L e B g i)



Acadernic Curricubem and Syllabi R-2018

3

4,
5.
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Baldey Raj. T, fayakumar, M. Thavasimuthy, Practcal Mon-destructive Testing, 2 Edition, Woodhesd
Publizhirg, 2002,

Ravi Prakash, Mon-destructive Testing Techmquas, New Age Scianca, 2009,

T.Raja Santhosh Kumar Dv. AAnderson, Dr, 5 Ramachandran, Mon - Destuclive Tasling, Air walk
Publicaliens, 2017,

Reference Books

N B pa

Raobert C. MchMaster, Mon-destructive Testing Handbook, Amer Socaly for Mondestiructive, 1959,

Barry Hull and Yermon John , Mon Destructive Testing, Spragas Verlag, 1588,

Momammead Omar, Non-Destructve Testing Methods and Mew Applications, InTech, 2021.

Paul E. Mix, Introduction to Mon-destructive Testing: A Trainieg Guide, Second Editian, Wilay, 2004,

MNalhan Ida, Morbert Meyendorf, Handbook of Advanced Mondeskructive Evaluation, Spoanger Inlamational
Fublishing. 2019,

Web References

1. htips:fnptel ac.in/noc/cowsesinoct 2'SEM Vnoc 1 3-mmO 7!
2, htlps; fweane.nde-ed.org
3, hitps:ifveb.itu,edu, nf-aranandt. pdf
4. htlps: e coursena, orgileclure'commosionicomasion-mspaction-GYY G|
5. htlps:iwww eds. crglooursaffundamentals-of-non-destructive-testng
COsPOs/PE0s Mapping
Program Specific
- Program Outcomes (POs) Outcomes (FS0s)
FO1 | POZ | PO3 | PO4 | POE | POG | POT | POB | PDB | POMD | PO4Y | PDE2 | PSO1 | PSO2 | PS03
1 3 2 2 2 - - - 1 - 1- Yy ] 2 &
2 2 3 2 2 - - 2 2 2 2
3 3 1 i 1 - 1 - - - - - 2 2 2 2
4 | 3 | 3 3 1 - . . - 1 2 2 2 2
5 3 3 3 3 1 - i 1 | i - 2 2 2 2
Correlation Level: 1- Low, 2 - Medium, 3 - High
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OPEN ELECTIVE - |

SOLAR PHOTOVOLTAIC FUNDAMEMTALS AND L TP C Hrs
U13EED41 APPLICATIONS 4 00 3 48
{Common 1o ECE, ICE, MECH, CIVIL, Mechatronics)

Course Objectives

» Toimpar fundamenial knowiedgs of solar cell formation and its properties.

e To undarstand the various technologues used 1o improne SOt cells

e To diseuss the vadous companants in On-grid connacted systems,

= To gan knowladga on components in Off-grid connected systems wsing Salar PV,
= Todasign the PV systems for various real load applications wilh cosl benefils,
Coursa Dutcomes

Affer complelion of the course, the sfudants will be able lo

CO1 - Explain the fundamantals of sodar cells. (K2)

CO2 - Racognize the various solar PV tachmologies and thesr up gradations along with their bensits. (K2)
CO3 - Dasign and analyze on—grid PV applicaltions. (Kd4)

COd - Dessgn and analyze ofi-grid PV apphcabons. (K4)

C05 - Realize cost bensfif analysis of PY instaliations., (K4)

UNIT | ESSENTIAL BASICS OF SOLAR CELL {3 Hrs)
Solar call — physics — Photovoltaics in Global Enargy Scenario — Fundamentals of Semiconductars, Energy band,
Charge cerriers — Motion, PM Junction dioda, Solar cells — Design characteristics, Solar radiation

UNIT Il COMMERCIAL AND DEVELOPING TECHNOLOGIES (% Hrs)
Commarcal lechnplpgiss - Mono crystalling and Mulll crystalling, Silkcon —Waler based Solar cell, Thin film solar
oells = A=5i, Cd=Te and GIGS, Concentrated PY cells, Developing technologies — Organic cella, Dye sensitized
calls.

UMIT Il SOLAR PV FOR ON-GRID AFPPLICATIONS (2 Hrs)
Solar calls to solar amay — On—Grid PV system — With and Without storage = Balance of syslem = DC=DC
converlers — Inverers — Mel Metanng — Design and analysis — Perdomance evaluation and mionilorng = Field
wisil — Grid tied PY power plant.

UNIT IV SOLAR PV FOR OFF=-GRID APPLICATIONS {3 Hrs)
CHI=Grid stand alone PV syslem = Sysiem sizing — Module and Battery — Siorage — Betieries for PY systems —
Sun Tracking mechanism = Types of racking = One—gs, Two—axis — Maximum power point racking — Design
and analysis = Perloimance avaluation and monioning = Field wsit = Of=grid PV system

UMNIT WV COST BEMEFIT AMALY SIS FOR SOLAR PV INSTALLATIOMNS (8 Hrs)
Cost and manufacturability — Manufaciuring economics — Scaling — Pricing = Trands in reladl pricng = Energy
economics — Grid fled power plant — Solar streat Bghting system

Text Books

1. C.5. Solanki, "Solar Phodovodiaios = Fundamentals, Technolegies and Applicalions”, PHI Legamang Pvl, Lid,,
24 Edilion, 2011.

2. Martin A. Green, *Solar Calls Operating Principlas, Technology, and System Applcalions®, Prenlice - Had,
1" Editicm, 2008.

Reference Books

1. . Melson, “The Physics of Solar Cells”, Imperial Collage Press, 19 Edition, 2003

2, Thomas Markvarl, "Solar Eleatrizity”, John Wiley and Song, 2™ Edition, 2000,

3. Btuart B Wenham, Marin & Grean, Murial E. Watt, Richard Corkizh | “Appliad Phatowvoltaics”,. Earthscan,
™ Editign, 2011,

4, Michael Bowaell, “The Sotar Electricity Handboak™, Green stream Pubfshing, 109 Edition, 2016,

= B.Tech, Machaniczal Engineering
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5. RikDe Gunther, “Solar Power-Your Home fot Dummies”, Wilsy Publizhing Ing, 2°¢ Edition, 2010.

Web References
1. hitpsafswayam.govinid]_noc20_ph2 tipreview
2. hitps.ifswayam.govinnd2_noul0_agl3ipreview
3. hitpsthenew, studentenergy. orgllopicaizolar-py
4, httpstenw. ia. govienergyexplainedizelanpholovollaics-and-eleciricily. php
5. hiipsifeves energysage comiGolar
6. hiipshevwer bra.gov.sgipubBcationsiothersthandbook_for_solar_pw_syslems, pdf
T, htipaffveenw.oas org/dsdipubicationsfunibioeaT9e'chDS him
COs/POs/PS0s Mapping
| Frogram Specific
sig) Program Qutcomes (POs) Oulcomes (PS0s)
pO1 | POz | PO3 | POa | POs | Pos | PO7 | PoB | Pos | POtD | PON1 | POM2 | PSOM | PS02 | PS03
o ls gl 812 = @l =] =1 = x| 5| 2| 1
2 ! 3 3 3 2 - A - - - - a < 3 1
3 3 3 3 3 2 - 3 - 3 3 3 1
4 3 3 a 3 2 - a3 - 3 3 3 1
5 3 3 4 3 2 : 3 . . - - a 3 3 1

Correlation Level: 1- Low, 2 - Medium, 3 - High
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ELECTRICAL SAFETY L TF C Hs

(Common i ECE, ICE, MECH, CIVIL. Mechatronics, BME, IT,GSE) 3 0 0 3 45
Course Objectives
*  To familiarize the Indian Ebectrcity Fules and Act relabod wilh elecirics salaly,
= To provide & knowiedge aboul electrical shocks and safely precautions.
= T create awareness of the electrical safety asscciated with instaliafion of elecirical equipment.

To analyze differant Hazardous areas for electhical safely.

T gaipose knowhsdge abou! necessity of safety policy and salely nanagemean,

U18EEDQ42

Courze Outcomeas

Alter complelion of the course, the stidents will be ablg fo

COA - Describe the Indtan Eleciriciy {IE) acts and varous rulzs for electrical safaty. [(K2)

CO2 . Expoge salaly measures to préven alealical shoek in kandling of domeastic elsctical appliances. (K3}

CO03 - Evaliale the safely aspects during mstalialion of plant and equipment. {K3)

C04 - Daseribe the varisus hazardows area and application of elecirical safely in vanous places. (K3}

CO5 - Acquirg knowledge aboutimpadances of aleclical safety braining ba improve guality management in elecirical
sysiams. (K1)

UNIT | CONCEPTS AND STATUTORY REQUIREMENTS {2 Hrs)
Objective and scope of elecircal safety - Mational elecirical Safely code - Stalutory requirements — Indian
Eleciricily acls related Lo elecirical Safely - Safely eleclrical one line diagram - Internallonal standards on
glecirizal safely safe imits of currant and voltage - Grounding of eleciical equipment of low vollage and high
voltage sysiems - Salely policy - Elecirical safely cenificale requirement

UNITII ELECTRICAL SHOCKS AND THEIR PREVENTION {9 Hrs)
Primary and secondary elecirical shocks - Possibilities of getting elecirical shock and its saverily - Effect of
alecirical shock of human being - Shocks due to flashf Spark over's - Firing shock - Mulli sloried building -
Preverion of shocks - Salety precautions - Safe guards for operators - Do's and Don'ts for safaty in the wse of
domestic elecirical appliances - Case studies on elecirical ceusas of fire and explosion

UNIT Il SAFETY DURING INSTALLATION, TESTING AND COMMISSIONING, OPERATION AND
MAINTENAMCE {2 Hrs)
Mead for inspection and maintenanca - PreSminary preparabions - Fiald quality and safely - Personal profeclive
equipment - Safe guards for operators - Safety equipment - Risks duning installation of electrical plant and
equipment - Effzct of lightning current on instaflation and baldings - Safely aspecls during installation -Safsly
during nstallation of electrical rotabng machines - Imparance of earthing in insfallabon— Agrcultural pump
inafallation

UNIT IV HAZARDOUS ZONES (9 Hrs)
Primary and secondary hazands - Hazardous area classification and of elecirical eguipments (15, NFPA, AP and
D5HA standards) - Explosive gas area classifications: Class [{Division 1) - foma 0, Zone 1, xone 3 clagsified
locations, Design Philosaphy for Equipment and instalations-Classification of aquipmant enclasura for various
hazardous gases and vapors - flash hazard calculstion and approach distances- calculaling the reguired bavel of
arc protection

UMITY SAFETY MANAGEMENT OF ELECTRICAL SYSTEMS {9 Hrs)
Pringiples of Safely Managemen] - Oceupational safety and health administration standards - Safety organization
- Bafely audiling - Emploves electrical safely leams - Elecirical safely raining Lo improve Ouably management -
Total guality contral and management — Impordance of high kead facler - Causes of low power facior -
Cisadvaniages of low power facior - Power faciar improvement - Imporance of PF, mprovement - Case sludes
of alacincal workplace safety praclices,

o T B.Tech. Mechanical Engimaering
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Text Books

1

2,

3,

4,

John Cadick, Mary CapelliSchellpfefler, Denais Mleitzel, Al Winlield, “Electrical Safely Handbook™, MoGraw-
Hill Education, 4' Edition, 2012

Madden, M. John, “Electrical Safety and the Law: A Guide to Complance®, Wiley publications, 47 Edilion,
200,

Maddsn, M. John, “Electricel Safely and the Law: & Guide to Complance”, Wiley publicafions, 4™ Edilion,
2008,

Mohamed A, El-Sharkawi, “Elecinc Safety: Practice and Standards”, CRC Press; 1% Edtion, 2013

Reference books

¥.
2,

Rob Zacharason, “Electrical Safely”, Delmar Cangage Leaming, 19 Edition, 2011
Peler E. Sutherand, “Principizs of Elecirical Safety”, Wiley-IEEE Fress; 13 Edition, 2014,

Weab References
1. hifps:iwnw apaasiornpower, comidownioadsleiesact2003 pdf

2. hitps:Vsafetyeuliure. comiopics/elecinical-hazards/
3. hifps:fewe e comisoience-educalion 07 14l ectical-saliely- praciulions-and-base- egupment
4. hiipzs-Velactrical-engineering-paral .comi21-safely-rules-fer-working with-elecireal-aquipmant
5. htips:eves eleciricaldu. comisafely- pracaulions-for-alecirical-system)
&, hitpa:tevwes conatelistion.comfanargy-101 felectrical-safety-lips . himl
COs/POs/P50s Mapping ” SE——
Program Specific
Pm-grlidm Qutcomes [POs) Outcomes (PSOs)
COs POM | PO2 | PO3 | PO4 | POS | POS | POT | FOS | POB | POI0 | PO | POTZ | PEON | PSO2 | PSO0Q
1 3 3 3 z - 2 - - - - - F 2 1
2 3 . 3 Zz - z - - - = = 2 2 i
3 3 3 3 z - 2 X . - . . - 2 2 1
4 a 3 3 3 . Z . - - . - - 2 2 1
5 |33 |3flz|-|2|-|-|-|-1]=-1]- - 1

Correlation Level: 1- Low, 2 - Medium, 3 - High
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UMSEC O ENGIMEERING COMPUTATION WITH MATLAB

Course Objectives

= Toundersiand basic representation of Matrices and vactors in MATLAB

= To ksam vanous programming struclunes B MATLAR

& Tostudy built in and user defined funcliens in MATLAE,

=  Tobecomea conversant with 20 as well as 30 graphics in MATLAE

«  Tomake s Graphical Usar Intarfaca (GUI) in MATLAB in order o achigve infarachvily

Course Quicomes

After complalion of the course, the stvdemts will be able lo

GO - Slale the basics of MATLAB, (K1)

GOl - Explain how o work wilth matrices, and ther operalions, [(K2)

CO3 - Use the MATLAB funclions relevant o communicalion engineering, (K3)

CO4 - Demonstrates various file operations in MATLAE. (K3}

CO5 - Applying the plotling capabilibes of MATLAB effactively to various systems. (K1)

UNIT | INTRODUCTION TO MATLAB (9 Hrs)
Menus & Tool bars, Varables - Malrices and Weclors - inifializing wectors - Dada lypes- Funclions = User defined
functions - passing arguments - wiiting data to a file-reading data from a file - using funchoas with wactors and
matrices- cell amays & structures - Sirings - 20 stings-Siring comparing - Concatenation - Input and Cutpaul
stetemeants - Script files .

UNIT Il LOOPS AND CONTROL STATEMENTS (9 Hrs)
Infroduction; Relational & Logical operations - Example programs - Operator precedence - Conbeal & Dedision
statemants- IF - IF ELSE - NESTED IF ELSE - SWITCH - TRY & CATCH - FOR -\WHILE - NESTED FOR - FOR
with IF staterments, MATLAE program organization, Debugging methods - Ermor trapping wsing eval & lasiem
commands.

UNIT I PLOTS IN MATLAE & GUI (9 Hrs)
Basgic 20 plols, Labels, Line slyle, Markers, plot, subpliot, LOG, LOG-LOG, SEMILOG-POLARCOMET, Grid axis,
labeling, fplat, ezplol, ezpokar, polyval, exparting figures, HOLD, STEM, BAR, HIST, inleractive plotiing, Basic
Fifting Interface = Polyfit - 3D plots = Mesh - Gontour - Example programs, GUI - Creation Fundamentals -
Capluring mouss aclions

UNITIV MISCELLANEOUS TOPICS {8 Hrs)
Fif= & Directory managament - Mative Data Files - Data import & Export - Low Leval File 110 = Direchary
management - FTF Flle Operations - Time Computations -Dale & Time — Format Conversions - Dale & Time,
Funclions - Plol labels - Oplimization - zere Finding - Minimization in one Dimension - Minimization in Higher
Cémensions- Practcal ssuss. Differentiation & Integratlion using MATLAB, 10 & 2D Data inlerpoiation

UNITY SIMULINK & APPLICATIONS {9 Hrs)

How b create & run Simulnk, Simulink Desigring - Using SIMULINK Ganaraling an Al sgnal & 2nd orded
systems - Designing of FWR & HWR using Samulink - Craating a subsystam in Simulink. Applcabions Programs
-Fraquency response of filkers. Open Loop gain of OP&MP, I'P characteristics of BJT. Ploting the graph betwaan
Breakdown voltage & Doping Concaniration.

Text Books

1. RudraPratag, Getting Started with MATLAB 8.0 1% Edilon, Oxford University Press-2004.
2 Duane Hapsedman Bruce LittieFleld, "Mastering MATLAER 7°, Pearson Education lne, 2005
1. William J.Palm, “inireduction 1o MATLAR 8.0 for Engineass”, MeGraw Hill £ Ca, 2001,

Reference books
1. M.Hemilzr, "Frogramming in MATLAS®, Thomson Learming, 2001

B.Tech_ Mechanizal Engineering
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2. John Okysredlla, “Eleclronics and circuit analysis using MATLAR", CRT press, 1999
3. E.K.Sharma, "MATLAB Demustdyied”, Vikas Publishing Houss P Lid. 2004

Web References

1. hlipsfadre. mathworks comfproductsimatiab. himl

2. hitps:fhwweea_tutorialspoint comimailabfindes: htm

3. hitpsSewee . cmu eduwicomputing/softwaredzIimatizbd

4 hittps.ictms.engin umich eduw'C T Sfindex. phptauws=Home

COs/POs/PS0s Mapping

Program Specific
Program Outcomes (POs) ﬂutﬁﬂﬂ‘l?_{ip'sﬂ'ﬂ

C0s | pot | oz | Po3 | Pos | POS | POS | PO7 | PO | PDB | PO10 | PO11| PO1Z | PSD1 | PSDZ | PSO3

o —ta () kd e
(%] %) (] P w3
O TN Y EE Y
i | ke | he | b2 | e
(%) Ll (1] L3 L
i
]
(=) [ 3 (%) [
]
pa | pa | ra ] pe | R

Correlation Level: 1- Low, 2 - Madium, 3 - High
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L T P C Hrs

UMSECO42 CONSUMER ELECTRONICS 3 0 0 1 48

Course Objectives

+ To enable the froubleshoot of diffarend fypes of microphones and loudspeakers.

¢ To make e stpdenls o analyee the warking of digial console, digial FM tuner and breubleshool audio
sysbems.

¢ Tofrain and est the working of varous colour T

»  Toemgower them o troubleshoot colowr TV receivans,

» To equip tham to maintain varous elecirenic home and office appliances.

Course Oulcomes

Affer completion of the course, the sludents will be able fo

COM - Dascribe the lundamental audio characteristics and measuramants, oparating pranciplas of micrephone
and loudspeaker, (K1)

02 - Explain the warking of digital consale, digital FM hener and troubleshoo! the audio systams. (K2}

03 - Ddsfinguizh the salient features of colour TV and Mangehrome and troublsshoot TV camera. (K2}

COd - Demonstrate varous interfaces in digital TV, the working of DTH recelver, COMOVD players. (K3)

CO5 - Explain the working of FAX, Microwave oven, Washing maching, Air conditioner, Refrigeralors, camera,
(K2

LUMIT | AUDIO FUNDAMENTALS AND DEVICES {9 Hrs)
Basic characierstics of sound signal, BeMicrophone- working principle, sensifivity, nalure of response. Types of
Microphone, Loud speaker- wiorking principle, Woolers and Tweebars, characieristics. Types of Loudspeaker
Sound recording

UNIT Il AUDIO SYSTEMS (9 Hrs)
Introduction 1o audio system, Digital Console- Bleck diagram, wirking principle, applcations, FM funer- concepls
of digital wning, s used in FM funar TOFO2IT, PA address syslem- Planning, speaker impedance malching,
characteristics, Powser amplifier specifization

UNIT Il TELEWISION SYSTEMS {3 Hrs)
Bonochrome TV slandands, Components of TV system, scanning precess, aspact ratio, persizlence of vision and
flickes, interlace scanning, pichisre resobullon. Composite video signal, Colour TY standards, colour Meory, b,
brightreizss, saiuration, luminance and chrominanca. Different types of TV cameana.

UKIT IV TELEVISION RECEIVERS AND VIDEO STANDARDS {8 Hrs})
Colowr TV recaiver- block dizgram, Digital TVs-LCD, LED, PLASMA, HOTY, 3-D TV, projection TV, OTH recaiver,
Video Interface: Composite, Component, Separate Video, Digital Viden, 301, HOMI, Digial Video interface, CO
and OWVD player working principles, inlerfaces

UMIT Y HOME AND OFFICE APPLIAMCES (2 Hrs)
Microwave Owven; e Types, drtachnicel specifications. Washing Machine: hardware and software. Alr conditones
and Refrigerators: Components features, applications, and technical specification, Digilal camera and ¢am coder;
- pick up deviees piclure prosessing, piclure siorage

Text Books

1. 5.P.Bali, "Consumer Electronics’, copyright, Pearson Education India, 2008,

2, RBall and S5.[.Eali, ‘Audio video systems : principle praciices & Iroubleshooting’, Khanna Book Publishing
Ca. (P} Ld

3, Gulati R.E,, 'Modem Television practices”, 5th edition, Now Age Intermational Publicalion (P) Lid, 2045,

Reference Books
1. RUG.Gupta, “Audio video systems’, 29 edition, Tata Megraw HIL Mew Delnk, India, 2017,
2. Whitaker Jery & Benson Blair, 'Mastering Digial Television', MeGraw-HE Professional, 2006,

2 o TS B.Tech. Mechanical Engingering
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3. Whitaker Jarmy & Banson Blair, 'Siandard handbook of Audio engineering’,
Profassional, 2002

Web References

1, hitpihenw scientificamencan comfaricle cfm?id = axperds, bluetooth-work
2. hitpaiivaww. cosc brocku cafDffenngsBPI2seminarsHD TV ppt

3, hitpiieew orguitsioday. comblu-ray-lechnology-working

4, hitphwww fresvidaclechees com

2 editon, MeGraw-Hill

COs/POs/PS0s Mapping
e Program ucomes (PO R e o
| POT | POZ | PO3 | POS | POS | POS | PO7 | POB | FOS | POTD | POTT | PO12 | PSO1 | PSO2 | P3O
1 | 2 g | e = x| =] . F ; z 2 1
3 | ) gl ¥l - 13- 1-1=14%= - . 1 1
3 2 - 2 1 - i - - . . - = i 1
4 Z a 2 1 i 1 . = - = - - Z - 1
5 2 2 1 - 1 - - - - - z 1

Correlation Laval: 1- Low, 2 - Medium, 3 - High
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WEE DEVELOPMENT L
{Common 1o EEE, ECE, ICE, MECH, CIVIL, BME, Mechatronics) 3

Course Objectives

= To study the fundzmeanals of web application development

= Tounderstand the dasign componenis and {oods wsing CES

= Tolearn the concepls JavaSoripd and programming fundamentals,
= Tosiudy aboul advance scrpting and Ajlax applications.

= Tounderstand the working proceadure of XKML

u1scs041

o -
o
Ly

7

45

Course Qulcomas

Affar complelion af the caurse, fhe students will ba ghle o
C0 - Dwvalop basic weab applications. [KS)

CO2 - Dresign the web apphcabions wsing ©55. (K5]

GO - Validate the web papes using javascripts funclions. (K5)
CO4d - Demonstrate the web 2.0 application 1o advancs scripts. (K3)
CO5 - Updats the knowledge of XML Ceta. (Kd)

UNIT I INTRODUCTION TO WWW & HTML 9 Hrs)
Protocols — Secure Conneclions — Application and development tools — Web browser — Server definition =
Chymamic P, Web Design: Web site design principles = Planning the site and navigation. HTML: Development
process — Himl tags and simple HTML forms — Wb sife structure,

LINIT Il STYLE SHEETS {3 Hrs})
Itfroduct=n b 055 Mead for G55 = Basic syntax and siructure using C55 — Background irmages — Colors and
proparties — Manipuiating texts using fonis, bordars and boxes — Margins, padding lists, positioning using C55
—CBE3,

UHIT I JAVASCRIPTS {9 Hrs)
Chenl side scripfing; Basic JavaScript = Variables = Functions — Condibiens — Loops. Applcations: Page
“alidation = Reporting.

UNIT IV ADVANCE SCRIPT {9 Hrs)
JavaScript and obgects = DOM and YWeb browser environmeanis = Forms and Walidations = DHTML Adsx:
imtroducticn — Web applications — Allernatves of AJAX.

UNITY XML {9 Hrs)
bntroduction o XML — Uses of XML — Simple XML — XML key components — DTD and Schemas — YWell-formed
XML document = Applications of XML = X550 and X5LT

Text Books

1. KeithWald, Jason Lengstorf,” Pro PHP and jQuary®, Paparback, 2016,

2 Semmy Purawal, "Laaming Web App Devalopmant”, C'Rally Maedia, 2014,

3. P Deeitel AMD H M. Deital,” Internet and Weorld Wide Wab - How to Program’”, Pearson  Edwcafion, 2009,

Reference Books

1. Yakov Fain, Victor Rasputnis, Analele Tadakovsky and Viklor Gamoy, “Enterprise Web  Development =,
O Reslty Media, 2014,

2. Heven Sushring, Janst Valade, “PHP, MySQOL, JavaScript & HTMLS All-in-One®, Jobhn Wiey &

Sons, Ing, 2013

Littamb_Roy, “Web Technologias®, Oxford Linversity Press, 2010,

Rajkamal, "Web Technolegy”, Tata McGraw-Hill, 2005,

Shklar, Leon, Rosen, Rich, “Web Applcation Architeclure: Principles. Protocols and Practices”, Wiley

Publication, 2004,

Ao LA
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Weh Referances

1. htlps:fieaww wischools com
2. htlps:ihwww geekeforgeeks orgiweb-lechnology!
3. htlps:ownv . gurug8.comicakephp-futorial himi

4. htipshannw, thands comidogiems-or-php-framework-which-lechnology-s-batier-for-my-business
5. htlpufOnaliylaaming-web-apg

22

COs/POs/PS0s Mapping
P b Program Specific
cOs ram. B mes {PCs) Dutcomes (PS0s)
POt | POZ | PO3 | PO4 | POS | POB | POT | POB | POS | POME | POIY | POA2 | P30T | PEOZ | P50
1 3 3 3 3 3 3 3 3 = 3 . : = =
2 2 2 2 2 2 - 2 2 - P 2 = =
3 3 3 3 3 3 3 3 = - 3 - . . =
4 2 2 2 2 2 . 2 2 L - - -
5 2 2 2 2 - 2 - 2 2 2 - - =
Correlation Level: 1- Low, 2 - Madium, 3 - High
2 2 B.Tach. Machansal Enginearing
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ANALYSIS OF ALGORITHMS L T F C Hrs

(Comman o EEE, ECE, ICE, MECH, CIVIL, BME, Mechatronics) 3 0 0 3 45

Course Objectives

s Toanalyze the performance of algorithms in terms of lime and space complaxity.

= Tounderstand the pedomancs of the algonthms such as divide and conquer, graady mothod

= To solve problems using Oynamic Prograrmming and derive the time complexily.

» Tosolve problems using Backiracking lechnigue @nd darfve the tme compexity

= To ol problems using Branch and Bound technique and derive the time complexty.

U1aCs042

Course Dutcomes

After complelfon of the course, the shdents will be able fo

C01 - Chaose the sppropriate date structure and algorithm design method for a specied applicaten. (K2)

CO2 - Abllity 1o wndesstand the design technigue such es divide and conguer, gready method appked o
realisfic problems and analyze them, [K3)

CO3 - Ability o understand the dynamic programming design technigue and how it iz applied to realistic
problems and analyze them. (K3)

CO4 - Abidly o understand the backirackng design 1echnigue and how it is applied 1o realistic problems and
analyze them. [K3)

GOS - Ability to understand Branch and Bound design teshnique and how il is applied o realists problems and
analyze them. [K2)

UNIT I INTRODUCTION (9 Hrs)
Introduction: Akgorithm, Psewdo code for expressing algarithms, Performance Analysis = Time complexily, Space
eamplexity, Asymptotic Molation — Big oh notation, Dmeaga notation, Theta notation and Little oh notation,

UHNIT Il DIVIDE AND CONQUER METHOD AND GREEDY METHOD {9 Hrs)
Divide amnd Conguer method: Applications — Binary search, Merge sort, Quick sorl. Gready method: Genaral
methed, applications — Knapsack problam, Minimum cost spanning trees, Séngle source shonies! path problam,

UNIT Il DYNAMIC PROGRAMMING (8 Hrs)
Dynamic Programening; Applications - Mulitstage graphs, 001 knapsack problem, All pairs shoriest path probiam,
Traveling salesperson problem, Reiabily design,

UMIT IV BACKTRACKING {3 Hrs)
Backlracking: General method, Applicationz — N-gueen problem, Bum of subssts problam, Graph Coloring -
Harnlionian Cycles.

UNIT V BRANCH AND BOUND {9 Hrs)
Branch and Bound: General method, Applications — Traveling sales person prablem, 01 Knapsack problam, LC
Branch and Bound salution, FIFD Branch and Bound salution,

Text Books

1. E. Homwitz and 5. Sahnd, “Fundamentals of Algorthms®, Galgelia Publizations, 2=2 Edition, 2010

2. TH.Carmen, CELelsersan, BLEwvest, and C.5tein, “Intraduction fo Algorthms®, PHUPesrson Education,
A=Edillon, 2002

3. Anany Levitin, “Introduction fo the Design and Analysis of Algorithms”, Pearson Education, Third Edition,
2012.

Reference Books

1, Bhichssl T. Goodrch and Foberta Tamassia, *Algorthm Design: Foundstions, Analysis and |ntermnsl
Examples’, Wiley India, 2006,

2. Sara Baase and Allen Yan Gelder, “Computer Algorithms Infroduction to Design and Analysis”, Pearson
Edusation Asia, 37 Edition, 2010,

-
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3. Denald E Kruth, “The Ad of Computer Pregramming, Volume | & 1|, Add=on Wessaly, Third Edition, 2011.

4, Alfred V. 8ho, John E. Hoperoft and Jaffray D, Ullman, "Data Struclures and Mlgodithms', Pearson Educalion,
20048,

5. Harsh Bhasin, "Algorithms Design and Analysis”, Crdford univarsity press, 2016,

Web References

https:Mswayam godinted_noc20_csT1/preview

htipsfteeww fulordalspaint comidesign_and _analysis_ ol _algorithms!
htips e javalponi. comidaa-tufarial

htlps-ffvew . quresd . comdesign-analysis-algorithms-fulsdal himl
htipsfferww. gaekslorgeeks. orgliundamentals-of-algorithm s’

B L P s
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L T P € Hrs
Uiacsnds PROGRAMMIMNG IN JAWVA o

{Commoen @ ECE, MECH, Machalromics) 3 45

Courzse Dbjectives

= Topgain and explors the knowledge of Java pragramming

s Tokmow the principles af inheritancas and packagas,

« To learn about the uzage of interfeces in Java.

« To gainand explors the event handing in Java

= T get famikarizad to the interdfaces generic programming, mullithreading concepls

Course Qulcomes

After covnplalian af i course, the sfudents will be able o

Ci01 = Wrile a maintainable va Frogram for a gven algorithm and implement the sama. (K2)
COZ2 - Demonstrate the use of inheritance and package in relevant applicetions. {K3)

C03 - Consirudd Java programs using interfaces. (K3)

L0 - Build Java applications using Evant Handing. (K1)

C05 - Creats Java applications using mullithreading and generic programming. (K3]

UNIT 1 INTRODUCTION TO JAVA PROGRAMMING (8 Hrz)
Tha History and Evolulion of Java - Byle code - Java buzzwords - Data types — Variables — Arrays — Operators -
Condrol statements - Type corversion and casiing - Objects and clazzes in Java - Defining classes — Methods
- Apcass spaciliars — Stafic membens = Construciors = Finalize method,

UMIT Il INHERITAMCE AMD PACKAGES {8 Hrs)
Arrays = Sirngs - Packages - Java-Doc comments — Inheritance — Class hierarchy — Polymorphism — Dynamic
binding = Final keyword — Abstrac classes

UMIT Il INTERFACES {2 Hrs)
The Objecl class = Reflecton = Intefaces = Ohject cloning = Inner classes ~ Proxies - 10D Streams - Graphics
programming — Framea — Componaenis — Waodking with 20 shapes.

UNIT IV EVENT HANDLING {3 Hrs)
Basica of event handling — Event handlers — Adapter classas — Actions — Mousa avents — AWT event hierarchy
= Intrpduction to Swing — ModekView-Controller design pattern — Butlons — Layoul Managemeni — Swing
Componenls - Exceptinn handing — Exception hierarchy — Theowing And catching exceptions.

UNIT V¥ GEMERIC PROGRAMMING AND MULTITHREADING (9 Hrs)
Motivation for generic programming — Genenic classas — Generic methods - Genens code and virmes maching -
Inharitance and genancs — Reflection and genarics - Mulli-threaded progerasnming = Inlefrupling threads = Thresd
States — Thread properies — Thread synchronization — Execuiors — Synchronizers. Enumaration = Auloboxing —
Genaes,

Taxt Books

1. Herbert Schildl, "Java: The Comphete Reference”, TMH Publishing Company Lid, 11th Edition, 2018,

2. Bsgayardj, Danis, Karthik, Gajalakshmi, “JAVA Programming for core and advanced learners”, Universitles
Press Privata Lim#ed, 2018.

3. Cay 5. Horstmann and Gary Cornall, "Core Java: Volume | — Fundamantals®, Sun Microsystems Press, Eighth
Edition, 2008.

4. Herper Schildi, "The Completz Referance JAVA 27, TMH, Seventh Edition, 2008,

Reference Books

1. Cay 5. Horsimann, Gary comell, "Core Java Volime =1 Fundamentats®, Sth Eddion, Prentice Hall, 2013,

2. H.M.Dietel and P.J.Distel, “Java How Lo Program”, Pearson Education’/PHI, 117 Edition, 2017,

4. CGay.5Horstmann and Gary Comell, "Core Java 2°, Vol 2, Advanged Fealures, Pearson
Education 3™ Edition, 2008,

i, B.Tach. Mechanical Enginearing
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4. Java for Programmers, P.J. Dieted and H.M Dietel, Pearson Education (OR) JAVAS
5. Programming in Java, 5.Malhotra and S5.Choudary, Cxdord Univ. Press

Web References

hitphenww, ibmcomfdeveloperwork siaval
hitp:fdecs. oraglha comijaasetiubonialimil
|Bb's tutorials on Swings, AWT conirols and JDBGC,
hiltpaiiwves edureka cofblog

hittpszifwwe geeksforgesks.ong

e

COs/POs/PS0s Mapping

232

Cils

Program Qubcomas (POs)

Program Specific
Qutcomes [P50s)

POZ

PO !i PO4

POS

P08

POF

POE

PO8

PO

o1

FO12 | PO | FEOT | PIO3

1

1

i

i

| B | 4 | k2

| B | k| =

MWNHME

Bl | B3| RE | B | —

i

1
1
1

3

Correlation Level: 1- Low, 2 - Medium, 3 - High

i
i
i

Pl | Bd | B | P | RT

( Ao | st Bu § Al

B.Tech Mechanical Engineesing




Acagemic Curriculum and Syllabs B-2018 Sl
L T P C Hrs
U1gITO4z2 R PROGRAMMING _
{Comman to ECE, MECH, Machabonics) 2 0 0 3 45

Course Objectives

= Touwnderstand the basics in B programming in terms of constructs, sonlnsd statements, sking lunctions
« Tolkeam o apply B programming for Tesd procssing

s Touwderstand e use of data frames and lables

= Toable o appreciate and apely the R programming from a stetistical parspective

= Towndarstand the interface modal

Course Qutcomes

After completion of the course, the sfudents wil ba able fo

CO1 - Creabe artlul graphs fo visuaize complex dala sels and funclions.(K3)

CO2 - Write more efficiant code using parallel B asd vectorzation. (K3}

CO3 - Create data frames and working wilh RGeS, [K3)

CO4 - Inferface R with CiC++ and Python for increased speed or funclionality (K2)

CO5 - Find new packegas for text analysis, image manipulation & perform slatishical analysis. (K4}

UNIT | INTRODUCTION {9 Hrz)
Introducing o B — R Data Siructures = Help funclions in B = Vieclors = Scalars — Declaralions - recycling -
Common Yector operations — Using all and any — Veclorized operalions = NA and NULL values = Fillering =
‘ectonisad i-then else — Veclor Bgquality — Veclor Elameant fnamis

UNIT Il MATRICES AND ARRAYS (8 Hrs)
Matiiens, Arrays And Lists Crealting matrices - Mabrix operations — Applving Functions to Matrix Rows and
Columnsg = Adding and deleling rows and columng — VectoeMatri Distinction — Avaiding Dimansion Reduction —
Higher Dirensional arays - 1818 = Creating lsts - General list operations - Accessing list components and values
— applying funehions b i3l = recursive lists,

LIMIT Il DATA FRAMES {9 Hrs)
Dats Frames Craating Data Frames — Mabix-like operations in frames = Marging Data Frames = Applying
functiona to Data frames — Fectors and Tables - factors and levels — Common furctions used wilh Facters =
\Woaking with fablas - Other factors and table related funcfions

UNIT IV FUNCTIONS AND ARGUMENTS (8 Hra)
Condrol slalemenls - Arhmelic and Boolean operators and values — Defeult values for argumanis - Reterning
Boolean values — funclions are objects — Emdronment and Scope issues — Whiting Upstairs - Recursion -
Replacement funclions = Toeols for compasing function code — Math and Simudations in R Creating Graphs —
Custemizing Graphs = Saving graphs io files - Crealing thres-dimensional plots

UNIT ¥V INTERFACING {2 Hrs)
Interfecing R 1o ofther languages — Parallel R — Basic Satislics — Linear Model = Genoralized Linear models -
Mon-linzar modals — Time Seres and Auto-correlation — Clustaring.

Text Books

1. Morman Matloff, “The Ad of R Programming: & Tows of Statistical Software Design”, Mo Starch Press, 2011,

2 Jared P. Lander, "R for Everyane: Advanced Analylics and Graphics”, Addison-Wesley Data & Analylics
Savies, 2013

Reference books

1. Mark Gardaner, " Beginning K — The Stalistical Programming Language”, Wilay, 2013

Z. Baber Knell, “Entroduectory B & Beginner's Guide to Data Visualsation, Statistical Analysis and Programming
i R®, Amazon Degital South Asia Services Ine, 2013

B.Tech. Meachanizal Engineering
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Weh References

1. https v cowrsera orglleamir-programiming
1. htips: Whwn r-project org/
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SENSORS AND TRANSDUCERS

e
{Common 1o ECE, CSE, IT, MECH, CIVIL) 30

o
L0
- -
@

U1sico41

Course Objectives

v Gel fo know the melhods of measurement classification of Transducers and to analyze emor
» Get exposed to different types of resistive transducers end their application areas

» To-acguire knowledge on capacilive and mductive transducears,

= Togain knowladge on variaty of ransduceres

«  Tomniroduce abow advancements In senzor technology.

Course Outcomes

Affer completion of the course, he sfudents will be able fo

G0 - Understand the concapts of cassification of Transducers. {K2)

Ci02 - Familiar with 1he working of resistance Transducer, [K3)

CO3 - Famalar with the principle and warking of varows Inductive and Capacitive transducer (K1)
CO4 - Abde o design signal condiioning circul o various ransducers [K3)

COS - Abde b identily or choose a ransducer for @ specific measurement application [K4)

UNIT I CLASSIFICATION OF TRANSDUCERS {9 Hrs)
General concepts and teminolegy of measurement syslems, ransducer classification, general ingul-oulpul
configuradion, stalic and dynamis characlenslas of a measuremnent system, Stalistical anatysis of measurement
data.

UNIT Il RESISTANCE TRANSDUCERS {9 Hrs)
Rasisfive lransducers: Potentiometars, metal and samiconducior srain gauges and sgnal condiioning circuits,
eirain gauge applications: Lead and tosgua measuramant, Digital displageman! sansars,

UMIT Il INDUCTWE AMD CAPACITIVE TRANSDUCERS (% Hrs)
Tranedwcars: — Principle of oparation, construckion deteils, charactaristics and applications of LVDT, Indection
potentiomeater — Variable reluctance transducers — Synchros — Microsyn — Principle of operation, consbruction
detalts, characteristics of capacitve transducers — Chffarent types & Sigral Conditioning — Applications:- Capacitor
rvicrophons, Capacitive pressure sensar, Proximity sensor.

UMIT IV OTHER TRANSDUCERS {9 Hrs)
Piezaelecirc transducers and thelr signal conditioning, Setsmic transducer and #s dynamic response,
photoelecinc fransducers, Hall effect sensors, Magneiostrictive tansducers. Eddy current transducers. Hall effect
transducers = Dplical sensoes, 12 sensor for temperaiure = signal conditloning circadts, Intreduction to Fibar optic
sensors = Temperature, pressuss, Now and level measuremant wsing iber oplis Sensors

UNITY SMART TRAMSDUCER {9 Hrs)
Introduction fo semiconduclor sensar, malerals, scaling issues and basics of micre fabricaban, Smarnl sensars,
Imtefigent sensor, Mems Sensor, Mano-sansors, SQUID Sensors, - Erdsonmental Monitoring sensors

Text Books

1. Doebekn E.Q, and Manik DN, “WMeasvremant Syalems®, §th Editien, MoGrew-Hill Education P, Lid. 2011,

2. Meuberd HEP, Inslrument Transducess = An Inlrgduction (o their Pedormance and Design, Oxford University
Press, Cambidge, 2003

J. Meuber HI.P., instrument Transducars = An Infroducton to their Perdomance and Design Clarendon,
Cwford2nd edition Jacob Fradan - 2010

4. [oebinE. O, "Measurement System Applicaiions and Design®, TMH. §h Edidion, 2004

Reference books

1, Belals, Liptak, Iinstrument Engineers' Handbook, Process Measuremen and Analysis, 4th Edition, Yol
ISAFCRE Press, 2003,

Z. BelaG. Liptak, Instrumenl Enginesrs’ Handboak, Propess Measurement and Analysis, sh edition, Vol.2
ASME PTG 2048

ﬁi E.Tach, Machanical Enginaading
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3. [ Patranabis, Sensors and Transducers, 2nd edition, Prentice Hall of India, 2010, E.A,
4, John P. Bandley, Principles of Measuremeant Systems, |l Edition, Pearon Education, 2000

Webh References
1. www pleciricaldu.com

2. hitps:fnptel. ac.infcoursssMDBE1081 47
3. hitpsoiweanw youtube comfwatch®v=1uPTyjxZzyo
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Program Specific
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CONTROL SYSTEM ENGINEERING L T P © Hs

191004
GRS [Comman ta CSE, IT, MECH) 3 0 0 3 45

Course Objectives

= To understand the use of fransfer functon models for analysis physical systems and introduce the control
syslam components.

« To provide adequate Enowlsdge in the me response of systems and slaady stale error anahysis

+ To accord basic knowledge in ablaining the open loop and closed-loop frequency responses of systems

= To infroduce stabdlity analysiz of control 2ystems.

=  To nfroduce compensafion technigue,

Courze Dutcomes

After complelion of the course, the slidents will be able lo

CO1 - Calegorize diffarent iypes of ayatem and identify a set of algebralc equalions fo represant and model a
complicated aystemn Into a more simpiled form, [K2)

CO2 - Perorm lime domain analysis of varous models of Brear system [K3)

CO3 - Do frequency domain analysis of various models of Bnear systen [K4)

C04 - Delerming and analyse the stability of the system [K4)

C05 - Design the compensation {echnique that can be wsed o shabfize coniral systems, (K3)

UNIT | SYSTEM CONCEPTS {2 Hrs)
Types of system — apen ko systems, closed loop syslems, Basic elements in contral system - Mathematical
models of physical system. Differential equation- ransfer functions of smple elecrical networks - D.C and AC
sanvo malor = Mechanical system- Translalional and Rolalional system = Biock diagram redudion Isshnigues -
aignal Now graphs

UHNIT Il TIME RESPOMSE AMALYSIS (8 Hra)
Standard test signals -Time response of firslt and sacond order system, Time domain- specifications- Genesalized
error senes — Seady state eror and error constants

UNIT Il FREQUENCY RESPONSE ANALYSIS 19 Hrs)
Frequency response of the system — Comrstation betwesn lime and requency response — Gain and Phase mangin
~ Booe plot, Polar Plot,

UNIT IV STABILITY ANALYSIS {8 Hrs)
Characteristics equation — Location of roots in 5 plane for stabifity — Routh Hurwitz criterion — Root locus
construction — Myquist stabdity crifarion.

UNIT ¥V COMPENSATION NETWORKS {3 Hrs)
Infroduction (o compensation networks - Lag, Lead and Lag Lead nelworks - Effect of providing Lag, Lead and
Lag-Lead compensation on system performance and design using bode plot

Text Books
1. Magrath | J and Gopal M, Control System Engineering, Mew Age International Pyt Lid, Sixth Edition, 2017
2. Ogata ¥ —Modern Condrol Engineeringll, Prentice-Hall of Indis Pyt Lbd., Mew Defnd, Fifth Edilion, 2015,

Reference Books

1. Morman 5 Mise, Condrol Systam Enginesring , John Wilsy and song, inc., Seventh Edition, 2015

2. Benjamin C Huo, —Awrtamate Control Systemall, Prentice Hall India Pwt. Ltd, Minth Edition, 2015

3. Smarafith Ghosh, —Conftrol Syeiems Theary and Appllcationel, Pesrson Educallon, Singapare, Sivth
Edition, 2015

4, Righard C. Dorf, Roben H Bishop, —Modaern Conirol Systemsl, Pearson Education, Twallth Edition, 2017

Web References
1. hitps:Meciurenates inmolesSSTo-nole-for-conlrel-s yslem-enginsering -coe-by-gyana-ranjan-biswal

2 hiEps: e srarzenikd coming o systems-pdi-nobes-csf
B.Tech. Mechanical Engineering

{'ﬂ Bl e )



Academic Cumiculum and Sytlabi B-201%9

COs/PDs/IPS0s Mapping

| 238

- g Gucones £0 o
FO1 | PDZ | PO3 | POA | POS | PDR | POT | POS | POI | POIO | PO | POHMZ | PSOY | 2502 | PEOD

1 3 1 2 2 1 . - 1 1 1 2 2 - -

2 2 3 2 2 1 2 1 1 1 1 1 2 2 - -

3 ) i 1 2 ¥ 1 1 . . 1 1 2 - -

4 2 2 i 2 2 i 1 - - 1 2 . -

5 a 3 2 2 2 i 1 1 - 1 2 2 - -

Correlation Leval: 1- Low, I - Medium, 3 - High

ﬁx_ﬁ?_ﬁ_ B.Tech. Mechanical Engineearing

( Lk ':-w Fur § #rod)




Academic Curicuien and Syllabi B-2013 e

ENERGY AND ENVIROMMENT L T P € Hrs
(Commmon to EEE, ECE, MECH, BME, IT, Mechatronics) 3 0 0 3 45
Course Objeclives
«  Expdain tha impoctance of enargy, dassifications of energy sources and enamgy damand scenario
« Analyza the impacts of enargy on environment & susiainability energy oplons
«  Quting tha harness of hydrogower and gesthermal enengy Soures
= [hascuss the aspecls of soelar and wind energy
+  Taostudy the imparance of iomass energy and ils apphcations

MSCED

Course Outcomes

After complalion of the course, the students will be able o

GO - Apply the knowledge of science & engineering fo the contemporary (3sues of Energy for better humanking
& emvionmen| (K3)

CO2 - Identify, review & analyze the complex problems of Energy crises in environmeand [K4)

CO3 - Designing sofulions for the enargy crises in the fom of renewable snergy systems to meel he needs by
understanding the limiations (K4)

GOd - Understanding the impact of energy on environment and providing solufions for sustainable development.

(K5)
CO5 - Apply blomass energy under relevant fechnologies (K3}

UNIT | ENERGY {3 Hrs)
Introduction, Imporance of energy, role of energy consumption in economéc and social transformation, Ensngy
needs and crisls. Energy production and willzatien, Types and classification of energy sources, Conventional &
uncwentional energy, FRenswable sources & MNonrenewable sowcas of energy adwantages, limitations,
COMparnsons

LUNIT Il ENVIRONMENT {8 Hrs)
Impact of energy on econpmy Zemdrgnment, Regional impacis of temperalure change - Global warming,
Greenhouse elffecl, Ackd rain, Ozone layer deplstion. Indian anvironment degradation, Environmental Bws - Water
Act-1974 (Pravenbion & coniral of pofulion), Thi enveronmant prolection act 1988, Alr acl.

UNIT Il HYDROPOWER & GEOTHERMAL ENERGY {9 Hrs)
Hydropower Energy = Mroduction. Site selection, layoul of hydro power plant, components & working,
classilications, power slation, structure and conbrol, Geslhasmal Enangy - Introducton, S8e seleclion, layow of
power planl, componenls & working, Advantages and desadvantages

UNIT IV SOLAR & WIND ENERGY {3 Hrs)
Sun as sourca of energy - Intoducton, Site salection, layout of povwer plant companents & woeking, classificalons,
Types of collaclors, collacton systems efiiciancy, Solar celis. Wind Energy - Inlroduction, advanfagesiimitations,
Sibe seleclion, ayout of powsr plan, componenis &working, classificalion,

UNITY BIOMASS ENERGY {3 Hra)
Infroduction, advantagesiimiations, Photosynlbesis, biomass sl bomass gasificatien, biogas from waste
biomass, faciors affecting biogas generation, types of biogas plant, Biomass poogramme in India

Text Books

1. Trived R.R. and Jatka K.R, "Energy Management”, Commonwealth Publication, 2017.

2. Dlamant R.M.E., "Total Energy”, Pergeman, OxfordPublishers, 2017,

3 WG, AJJANMNA ® Energy auditing & demand side management” first edilion, Gouthami Publications, Shimoga

4 Chakraadl, M.L Sond, POV, Gupta U5, Bhalnagar * Power syslem Engineenng” 2001, DhanpatRai&Co, New
Dihi,

5  [DP.Eothar, K.C Singal Rajpesh Ranjan, "Renewable Energy sources and Emerging Technologies” secand
efilicn , PHI | india

— B, Tech, Mechanisal Engineering
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Reference Books

W fe pe ko

Boyle G, Everett B and Ramett J, "Energy systems and sustainability”, Oxford University Prass, 2018
"Pollution Control Acts, Rules and Mofifications”, CPCRE, Pollulen Contral sehes, PO, Vol | 2014
Peavy.H, Rowe. D, and Tchobanoglous, G., Environmental Enginearing, Tata MeGraw-Hill, 2013

£ Rap, Dv. BB Pandakar "Enengy Technologies” Khanna Publications | New Dalhi

D B Buchla, Thomas E Kiszel, Thomas L Floyd "Renswabla Energy systems” Pearson, India
Godiray Boyle "Renswable Enargy power for sustainebla future” oxford Publications | Naw Delhi

Weh References

1.
2.
3
i,
A
b

Mipe Nonlinecourses nptel ac infnoc?0_caliannouncarments
hitps:iswayam. gov inind1_nac20_ce2 Wpreview

W _iucruarg

W CitBs. oig

wwwr_thesummitibali com/

httpofenginearing geoloagy. gov.in/

COs/POs/PSOs Mapping

oo I Program Qutcomes (POs) E:Iﬁnmf r:ggi:}
PO1 | POZ | PO | POM | POS | POS | POT | POB | PO9 | POMD | POIY | POI2 | PSO1 | P3DZ | PS03
1 3 3 2 3 2 K] 3 3 2 a 2 3 2 2 2
2 3 3 2 3 2 3 3 3 2 3 2 3 2 d 1
3 3 32 3 . 2 A 3 | 2 4 2 3 2 2 2
4 3 3 2 3 2 3 3 3 i 2 3 2 3 2 2 2
5 3 3 2 A 2 K| 2 A 2 3 2 K| F 2 -
Correlation Leval: 1- Low, 2 - Medium, 3 - High
e
ﬁ o 1 B.Tech. Mechanical Engineering

(b et g et)




Acacamic ELII'I"i-CI.:MI'I'I- and Syllaki R-2019 241
BUILDING SCIENCE AND ENGINEERING L TP C Hes
iCommon o EEE, MECH, BME) 3 O 0 3 45

UMgCEQ42

Course Objectives

= LUndersiand the baslc materials in chil engineering and Hawve an inzight to different types of doors, windows.
Analyze the types of foundation

Gain the knowledge of byfaws for the planning of @ public/pivate building

Linderstand the dilferent mathods and materals of interars for building

Understand the concept of landscaping

Course Quicomes
ARer complation of the course, the sfudants will be able (o

CO1 - Apply the knowledge of engineering fumdamentals to understand, the characterstics of basic chil
enginearing malerials (K2}

CO2 - Apply the knowledge of engineering fundamentalz and analyze tha types of foundation (K2)

CO3 - Develop plan, seclion and apply bylaws and investigale causes and remedies for cracks, have an insighl
o cost effective construction [(K3)

COd - Understand, design and work in a team and develop the imteriors (KE)

CO5 - Understand, design and work in a leam and develop landscaping lor bulldings s per design guidelines. (K5)

UNIT I MATERIALS FOR CONSTRUCTION {8 Hrs)
Cement concretss iIntroduction, ingredients of cement, grade of concrata, properties, Steel -definition | types of
stel, uzes of steel, markel forms of slesl used in consbruction Coors and windows | localion of doors and windows,
types of doors, types of windows, Stairs | requirements of good stairs, types | stalrs of different materials.

UMIT Il FOUNDATION ANMD STRUCTURAL MEMBERS (2 Hrs)
S=fecton of site, substructure, chjectivas of foundalion, site nspection, soils, loads on foundalions, assantisl
requiramants of good foundation, typas of fundation, failure of Foundation arnd remedial measures. Siroclecsl
members: columns, lintels, roofing (fal reaf and sloped roof}, Rooring (types of fotrs and foar covering), damp

proofing, plastering.

UMIT Il BUILDING PLANMING AND MAINTAINENCE {9 Hrs)
Plan, sacfion and elevalion Intraduction, cassilication of buldsgs, componants of buldings, bullding bylaws,
origntation of buildings, ventilation, acoustic requirements, Superstruisiure; introduction, brick masonry, slone
masonry and ree. Building maiienance Detedoration of conarabe, deterioration of masoary works, prevention of
cracks and lasks, cosl effective construction, anli-kermile freatmand in building

UNIT IV INTERIOR DESIGN {9 Hrs)
Furstional requirement of Interior desbgner, hesic alaments of interior design, design problems ntetior dasign for
spacious rooms, comfortable rooma, theme rooms, living area, cooking area, drinking area dining area, homea
offices, sleeping area, bathrooms, public/private bulldings

UNIT V LANDSCAPING (9 Hrs)

Elements of Landscaps architeclure, specializalion in landscape, landscaps products, landscps materials, and
wiater eflicient landscaping, design guidslines for interior landscape

Text Books

1. Basic civil engineering : M.S. palanichamy fourth edition Tata mograw hill limited | 2005
2. Basic civil engineering : sateeshgopl pearson, 2010

3. Budding Science: Concepls and Applicalions: Jens Polvl, Wilsy-Blackwell, 2011

Reference Books

1. Basic cwil enginesting ;| DrB.C.Punmia, Ashok kwemanain, Arunkwmnarjainlasmi publications year of
prblication 2004

2 Basic civil enginesasing - 5.5 Bhavikal Mew Age Infermnmational Limided, 2010

3 Interior Design and Cecoration: Seatharaman P.2019

B.Tech, Mechanical Enginesring
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Web References

https Jifvesn. yeadube comivalch Pv=XsFeVuviE-E
hittps /i, youtube. comiwatch Pv=LYvDaoy7MtkE
Fiblpss vy, youtube comiwalch Prez| ZVIFERNGY

htps e, youtube comiwalch Fv=pY AX sheF BCE
hitps-ffwans . youtubs combwaichtv=PIYE30acRTe
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COs/POs/PS0s Mapping
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Program Specific

s Program Qutcomes (POs) Outcomes (PSOs)
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MEDICAL ELECTROMICS L T P C Hms
U18BMO41  (Comman lo EEE, ECE, CSE, IT, HOE, CCE, MECH, Mechalronics,
AIEDS) 3 0 0 3 45

Course Objectives

= Togain knowledge sboul thie vanious physiological paramalers measunements
«  Toundersland the vanous biochemical and noneleclneal sensors

=« To sludy aboud the assls) devices

= To gain knowladge on surgical equipments and telemetry in healthcare

«  Toundessiand the contegds of recen! advancements in healthcare

Course Qutcomes

After compiation of the course, the sfudeniz will be able fa

G0 - Explain the eslectro- physiological paramaters and bo-potentials recording (K2)
G022 - Measure the bischemical and non-electrical physichegical parametars (K2)
CO3 - Interpret the vanious assist devices usad in the hospials {K3)

CO4 - identify physical medicine methods and botelemeatry (K3)

CO5 - analyse recent rends in medica! Instrumentation (K3)

UMNIT | ELECTRO-PHYSIOLOGY AND BIO-POTENTIAL RECORDING {9 Hrs)
Sowrces of bio medical signals, Bio-poteniials, Bio potential efectrodes, biological ampifiers, ECG, EEG, EMG,
PG, typical waveforms and signal characteristics

UNIT Il BIO-CHEMICAL AND NON ELECTRICAL PARAMETER MEASUREMENT |8 Hrs)
pH, P02, PCO2, Calardmeer, Bload lew meter, Cardiae sutput, respiratory, blood pressurs, femperature and
putse measuremant, Blood Cell Counters

UMIT I ASSIST DEVICES (9 Hrs)
Arfificial kidnay, Dialysis action, hemodialyser und, mambrang dalysis, porable dialyser moniodng and funclional
paramatars, Haad-Lung Maching

LUNIT IV PHYSICAL MEDICINE AND BIOTELEMETRY (8 Hrs)

Diathermies - Shodwave, ultrasonic and microwave type and thair apphications, Surgical Diathermy, Bictalamaty
- Singke Channel and Mulbple Channel.

UNIT V¥ RECENT TRENDS IN MEDICAL INSTRUMENTATION (9 Hrs)
Telemadicine, Insulin Pumps, Radio pill, Endo.microscopy, Brain maching interface, Lab on a chip, Cryoganic
Technigie.

Text Books

1. Laslie Crormwell, "Biomedizal Instremantalion and Measuramen!l”, Prenlice Hall al Inda, Mew Delhi, 2011
2. Ehandpur, .5, *Handbook of Biomedical Instromeniation”, TATA MeGravw-Hill, Mew Dafa, 2017

3. John G.\Wsbster, "Madical Instrumeantation Application and Design”, Third Edition, Wiley India | 2013,

Reference Books

1. Joseph J.Carr and John M_Brown, “intredoction to Biomedical Equipment Technalagy®, John Wiley and Sons,
Mesar Work, 2011,

2. R.Amandanatarajan, "Blomedical Instremeniation and Measwaments”, Second Edition, PHI Learning, 2018.

3. Mandesp singh, “Intraduction to Blomedical Instrumentation®, Second Edition, Prentice Hall of India, Mew
Chelind 2014

4. Shakli Chatledes, Auber Miller, "Biomedical Instrumentation Systems”, Cengage Learning, 2012

5. C.Raja Rag, Sujoy K.Gukha, * Principles of Medical Elecironics and Blomadical instrumentation®, Univergities
Prass, 2010

Web References
1. hitpewens nap adulread 21784 chapten7

-
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2. hltpsdiwwow embs orglaboud-biomedical-enginesning/our-arsas-of-researchifagnostic-therapetic sysems
3. hitpsiinplel.acinicoursesH 271106811 271061 36/
4. madizinanal comiscriptfmainfart.aspYarticlekey=56414
5. hiltpsfwwew varywellhealth. com/cardiopulmonany-bypass-machine-used-for-surgery-3 157220
COs/POs/PS0s Mapping
Program Specific
P Program Outcomeas (POs) Outcomes (PSOs) _
5?‘01 PO2 [ PO3 | PO4 | POS | POS | POT | POE | PDS | POHOD | PCHY | POAZ | PSOY | PEOZ | PSO3

1 | 2 2 2 2 2 1 - - 2

2 |3a|2|-]2]2|2|-]1}|- - - - 2 -

3 3 2 ] 3 1 - 2

4 3 - 2 2 3 2 - 1 - 2 = =3 2 i

5 I A S - A O B I N (S B ) - 2 ]
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BASIC DEMS L T P C Hrs
Meccoa (Commuen to EEE, ECE, MECH, CIVIL, ICE, Mechatronics, BME
3 0 0 3 45
Eranches)

Course Dbjectives

o Tounderstand aboul basics of Dalabase Managameani Sysiem,

To provide a general introduction 1o relational modal and retational algetra.
Ta sludy aboul normalization and S0L

To actuire knowledge about storage indexing and ransackon mansgemsnt.
Ta gain knowiedge about the backup and recovery in database.

Course Quicomes

Aftar complalion af e courss, the sludants Wil be able o

COA - Explain the concept of database management system.(K2)

COZ2 - Create concephsal data model using entiy refationship diagram, (K2}
CO - Analyze B wasnous normakzation (Kd4)

GO - Dascribe the concept of storaga indexing and fransaclions (K2)
CO5 - Explain the database recovary and securily (K2)

UMIT | INTRODUCTION TO DATABASE MANAGEMENT {9 Hrs)
Infroduciion o Dalabase Mamagerent systems — Hislory - Characteristics — Users- three-level architechse-
Entily-- relationship data model

LUNIT Il THE RELATIONAL DATA MODEL AND RELATIOMAL ALGEBRA {9 Hrs)
[ata struchures — Mapping E-A Modal fo Reldational model — data manipulabion - intagrily < adwvantages — rules
fer fully relational aystems — relaticnal algebra — relational algebra quedies.

UNIT Il STRUCTURED QUERY LANGUAGE AND NORMALIZATION {2 Hrs)
S0L = Data definilions = manipulalion = views SOL in procedursl programming — data int=grily and constrainds =
trigrgers — dalka condrol = dalabase security. Normaizalion = Ungesirable propertses = sengle-valued normalizaticn
— gesirable properies of decompoasifions = mullivaleed dependencses

UNIT IV STORAGE INDEXING AND TRANSACTIONS MANAGEMENT i3 Hrs)
Cifferent types of memories — secondary storage — buffer managemant — e struciuras — heap fliles = sored files
— index and typas — Indexed sequential file — B-tree — B+ fre=. Transaction management = conceapls = examplas
- schadules — senalizabiiity — concurrency control — deadlocks — lock and multiple granularity — nonlocking

techniquas.

UMNITV DATABASE BACKUP, RECOVERY AND SECURITY {9 Hrs)
Databtase syslam failire = backup = recovery and concept of log = Iog-based recovery 12chniques = types of
recovany — log-based mmediale update recovary lachnique. Databasse Securily = violalions = idenilications and
authentication — authorization f accass conlrol — securly of siabistical databases = audil policy = Infermed
appkcations and ancryplion,

Text Books

1. Gupta,5.K, *Detabase Management Systems”, Tata McGraw Hill, 2011

2. Abraham Siberschatz, Henry F Borth, 5 Sudharshan, Catabase System Concepts Tth Edition, MoGraw-Hill
Inmernational Editon, 2019,

3, Ramez Elmasri and Shamkant Mavathe, Dwvasulza VL BN Somayajuly, Shyam B Gupte, "Fundamentals of
Catabase Syslems”, Pearson Education, United States of Amernca, 20148,

Refaerence Books

1. Silbarschatz, Korth.H and Sudarshan.3, ‘Database Syslem Concepls”, 8th Edition, MeGraw-Hillinternational,
2011.

2. Hector Garcdia-Molina, Jeffrey D.UBman, Jermifer Widom, “Dalabase System Tha Complate Book, 15t Edition,
Pearsan 2002

B.Tech Mechanical Enginesring
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3. Dale ©J, Kannan A Swamynathan S, An Introduction to Database Syaiem, Bth Edifion, Pearson Education-
200G,

4. Raghu Ramakrishna, Johannes Gehrke, Database Managemenl Systems, 3nd Edition, McGraw Hill, 2014,

5. Ramez Elmasn, Durvasul VLN Somyazuly, Shamkant B Mavathe, Shyam K Gupte, Fundamenials of Database
Systams”, Tth Edition, Pearson Educabion, 2016.

Wehb References

1_ htips:fidocs oracle comicd'E11882_01/sanvar 11241084 00 him MySQL Onfine Docurmentadion
2 htipetides miyagl comidoo

3.kttt rsprm.comdP DF BCA-4 28% 200 racle. pdf

4 hiflpc it w3zchaoks eam!

5. hillps: Measw codecademy comleamdean.

COs/POs/P30s Mapping
i Program Outcomes (POs) - gmsm;
PO1 | POZ | PO3 | PO4 | POS | POG | POT | POB | POB | PO10 | POV | POM2 | PSOY | P5SOZ | PS03
1 3 1 1 - 1 . - - - - 1 | . - 1
2 a 1 1 - 1 . - - - - 1 1 - - 1
3 Al 2l v« 13 1= =] =] = s 1 1 . . 1
4 a 1 1 Z 1 . . 3 i ; 1 1 : ; 1
B | @] vl = | & = =] o) s % | 3 ] 1

Correlation Level: 1- Low, 2 - Madium, 3 - High
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INTRODUCTION TO COMMUNICATION SYSTEMS L T F € Hrs
(Common to EEE. GSE, IT, MEGH, CIVIL, ICE, Mechatronics, BME) 3 0 0 3 46

Course Objectives

=  To provide basic knowladgs of signals

»  To siudy the various analog and digital medutation technigues

e Tostudy the pulse modulation and muliplexing

= To Infer Digilal transmission technigues

= To provide knowledge aboul various mulliple access lechnology and advanced communication techniques

L19CCO42

Course Quicomes

After compielion of the course. the sfudentz will be alie fo

CO1 - Comprehend the basic Characteristics of the signals JK2)

G032 - Comprehend needs of modulation and various analog modulation technigues (K2}
CO3 - Musirate putse modulation and mulliplexing {K3)

CO4 - Explain Digial ransmission techniques (K2)

COS - Describe mulliple access echnigues and advanced communication systems.(K2)

UNIT | SIGHNAL ANALY SIS (2 Hrs)

Introduction o Signals- Representation and classification of Signals, Represenfation of signal in frequancy
domain, introducton to Specirum of signal- Introduction to Fourier sekes and Fourier Transform

UNIT Il ANALOG COMMUNICATION {9 Hrs)
Meaad for Modulation-— Biock diagram of analog communication System- Amplitude Moduistion - AN, DSBSC,
S5B5C, modulatars and demodufators = Angle modulation — PM and FM — modulstors and demodulators -
Suparhaterodyesd neceivers

UNIT Il PULSE COMMUNICATION {9 Hrs)
Low pass sampling thearem = Quantization = PAM = POM, DPCM, DM, and ADFPCM And ADM - Time Dvision
KMulliplexing, Freguancy Division MuRipledng

UNIT IV DIGITAL COMMUNICATION {9 Hrs)
Cesnpanson of digital and enaloy communication system- Block diagram aof digital communication syslem Phasa
ehilt keying — BPSK, DPSK, QPSK

UNIT ¥ MULTIPLE ACCESS TECHNIQUES AND ADVANCED COMMURNICATION {9 Hrs)
Multiple Access tachniquas- FOMA, TDMA, CDMA- Frequency reuse, Handoff- Biock diagram of
advancad communicalion sysiems - satelile communication — Cebular Mobile Communication — Fibra Oiptical
Communicalion Systam,

Text Books

1. H Taub, D L Schilling, G Saha, *Principles of Communszation Systems”, 37 adition, TMH 2007

2 5 Haykin, “Cigial Commumications’. John Wiley, 2005

1 BP.Lathi,” Modern Digital and Analog Communication Systems’, 37 edition, Owford University Press, 2007

Reference Books

1. H P Hzu, Scheum Outline Sanes, “*Analog and Digital Comimunications”, TMH 2006

2. B.Sklar,” Digital Communicalions Fundarmentaks and Applications”, 2™ edition Pearson Edwcation 2007,
3, ABource Carson and Psul 8.Crlly, *Communication Systems”, 5" Edition, Mo Grawe Hill, 2000
4. Tarrieri, Dan, "Principles of Spread Spectrum Communicalion Systems”, Springar, 2015

5, Simon Haykin, "Cormmunication Systames”, 4th Edition, John Wilay and Sons, 2001,

Web References

1. wenw alaboulcinuils.com

2. hitps:inplelac infcoursest 081020 08 102055/

3. hiipdiwew. slecironics: ulorials. ws

4wk Jutorialspoint.com

5, https:fnptelac.infcoursas!1 081 04 il
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COsPOsPE0s Mapping
Program Specific
e Program Qutcomes {POs) u_l!_tﬁﬂi“ﬂ {P'E-'Dﬁl
PO1 | PO2 | POZ | PO4 | POS | POE | POT | POBE | PO% | POMOD | POAT | POAZ | PEOT PROT PEO3
1 3 1 1 - 1 - - - 1 1 - - 1
2 3 i 1 - 1 . . - 1 ] - - 1
3 3 3 1 - 1 - - - - - 1 1 - - 1
4 a 1 1 X 1 2 = = 5 = 1 ] - 1
5 i 1 1 - 1 5 = z - 3 1 1 : =l 1

Correlation Level; 1- Low, 2 - Medium, 3 - High
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OPEN ELECTIVE-1I

CONVENTIONAL AND NON-CONVENTIONAL ENERGY L T P C Hrs

LM9EEDS3 SOURCES
{Comman 1o ECE, ICE, MECH, CIVIL, BME, Mechatronics)

Course Objectives
¢ Togel knowledge on the stalus of conventienal and non-convenlional energy rescurces in workd.
»  To have a clean idea aboul the operation of conventhonal power planl and its assocaled equipment’s,
= Toleam about the concept of energy harsssting of salar (hrough thenmal and PV module
s To understand the technological basis for hamessing wind energy.
+  Togel a dear knowledge on power generation using Ocean, Tidal Energy and Bao-Energy

3 0 0 3 45

Course Quicomes

After completion of the course, the sfudanis will be able lo

COA - [dentify the world and Indian enargy scenario and the necassity of renewabde enargy sources (K1)

£02 . Gain knowledge for the generation of alacirical power from various powar plants (K1)

CO3 - Analyee and campare the varous solar hansesting techniquas (K3}

Cod - Deasaribi the aerodynamics of wind terbines and calculats their power, anargy production (K1)

C08 - Dascriba the construclion and warking principle of various eguipmeant's usad in Ocean, Tidal Enargy and
Big-Enetgy powes plants [K2)

UNIT | ENERGY RESOURCES (9 Hrs)
Perspeciive of energy resources — Forms of Energy — Conventional and non-comventional sources af energy—
World's energy slatus - Energy reserves in India. Limitations of Comventional sources of energy efficiancy —
Rengwahle Energy Sources — Enangy parameters — Enargy Intensity - Gross Domastic prodect,

UNIT [l POWER PLANTS {8 Hrs)
Thermal powar plant = layoul, warking princple. Gag urbine power plant - layow, working principde. Muclesar
power plants: fuels, nuckear fuel cycle, reaciors and nuclear waste managemenl. Hydro Eleciric plants — Types,
enargy comarsion schemes, envirpnmental aspecls,

UNIT Ill SOLAR ENERGY SYSTEMS {9 Hrs)
Solar radiation - Principles of solar energy collaction —Types of colachor = woarkiewg principles - Characlerisiics -
alficiency - Solar Ensrgy applications — walar heatars, air heatars, solar cooling, salar dring and power
genEiation — solar fower concepl — solar pump. Photowoltaic (PY) lechnology = photosollaic effect = modeding -
Charactarislics — efficlancy of solar calis,

LIMIT IV WIND ENERGY SYSTEMS {9 Hrs)
General theory of wind mills — Typas of wind mils = perfarmance of wind machines—wind power — efficiency.
Merits and Limitations of Wind anargy system — Modes of wind powar generation.

UNITV ALTERNATE ENERGY SYSTEMS (9 Hrs)
Dcean and Tidal energy conversion - working principle of OTEC = Anderson closed cycle OTEC System, Tidal
power — tides - kdal range - types of idal powser plants, single basin and doulde basing schemes, Blo-mass
Energy = Bingas plants.

Text Books

1. 5. Rao and O, B, B, Pandlekar, “Energy Technolodgy®, Khanna Publication, 3 Edition, 1884,

2. B. H. Khan, "Mon-Canventional Enesgy Resources”, Tata MeGraw Hill Education, 2™ Edition, 2000,

3 D.P. Hothari B C. Singal, Rakesh Ranjan, “Renswable Energy Sources and Emerging Technologies®. PHIL.
2011

L B.Tech. Machanical Engineering
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Feference Books

L o L

Web References

G, D Rai, *Mon-convenlional energy sources”, Khanna Publicafion. 4% Edilion, 2002,

Pulfrey, Diavid. L, "Photo wvolfaic Power Generation”, Van Nostrand reinhold Company, 1583,
Abbasik, "Renewable Ensrgy Sources and their Environmeant”, FHE, 2008,

Sleve Daoly, Wayne C, Tumer, "Energy Management Handbook”, Fairmont Press, 8" Edition, 2012,
2.4 Abbasi and M, Abbasi, "Renewable Energy Sources and Their Environmental Impact’, PHI, 2001,

1. httpsaiveww tutosiatspoint. comfranewable _anengyfindes.hbm
2. httpsainptel ac.mfcouwrsas 1 121071 12107 2917
3. httpsWbyjus comiphysica/conventional-and-nonconventional-sources-of-energ yf
4,  hitpaathvwenw jagranioshocomigeneral-knowledge’nonconventional-sources-of-enargy- 14486587 15-1
5. hitpsathwi.gov.in/departmenis-power-and-non-convendional-enangy-sources. aspx
COs/POs/PS0s Mapping
Program Specific
Program Dubcomes (POs)
C0s _| Qutcomes (PS0s) |
FOA | POZ | POA | PD4 | PDS | PO& | POT | POB | POB | POMD | PO1Y | PO92 | PSSO | PS0Z | PS03
1 3 1 i z - 1 2 - - - - 1 - - -
2 a 1 1 ) - 1 2 - - - 1 - -
3 3 1 i 2 - i 2 - - - = 1 = - =
4 3 1 1 2 - 1 2 - - - - 1 - -
5 3 i i 2 - 1 a - - - - 1 - - -

Correlation Level: 1- Low, 2 - Medium, 3 - High
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INDUSTRIAL DRIVES AND CONTROL L T F € Hrs

AR {Commen to ECE, IGE, MECH, Mechatranics) ¥ 03 48

Course Objectives

# To indroduce the concapt of seleclion asd Uliizalion of Elecinic drives,
¢ Tounderstand power Qow diagram for industrial process and drives.

« Tointroduce effect of heating and coofing charactaristics of drives

o Tointroducs the warious speed conlral lechniques Tor DC dives,

o Tointroduce e vanous speed sontrol technkques for AC drives.

Course Quicomes

Alter compledion of the course, ihe siudents will be able o

C01 - Select the appropriate motors (o meet the load requirements. [K3)

CO2 - Explain the Industrial process and sebection of dives for various appicatons . (K2}
CO3 - Describes the therma characteristics of electric motors. (K1)

COd - Analyze the speed lorque characieristics of converter and chopper fed OC drives. (K3}
COS - Apply the various speed confrol methods for Induction and synchronous motor. [K3)

LUMIT I INTRODUCTION TO ELECTRIC DREIVES (3 Hrs)
Mead lor Drive - Concept of electric drives — Motors used in drives — Types of lsads = Choices = Classiication = Mufl
quadrant operation — Fundamental iorgue equation — Mature and classifcation of kasd korques.

UMIT Il INDUSTRIAL PROCESS AND DRIVES (% Hr=)
Procass flow diagram of paper mill = Cement mill = Sugar mill = Steel mill —Textile mills — Hoists and cranes —
Centrifugal pumps and comprassors — Solar powerad pumgp drives ~Selaction of drives.

UNIT 1l THERMAL CHARACTERISTICS OF ELECTRIC MOTORS {9 Hrs)
Effect of haating — Heating and cooling characierislics = Loading condition and classes of duly — Determinaton af
ralevg of motors — Effect of load inaria — Load egualization — Ervirgnmantal faclars,

UNIT IV SPEED CONTROL OF DC DRIVES (3 Hrs)
Confrofiad raclifier fed separataly excited DO drives = Single phase diives — Thres phase drives — Four quasdant
oparation fully contrelled rectifier = Rectiier control of DT sernes motor — Chopper control of separately excited and
senies DT malor

UMIT v SPEED CONTROL OF AC DRIVES (9 Hrs)
WSl and CS| driven induction molor — Closed loop speed control - stalic rotor resisiance conirol - Slip power recovery
schermes — performance cempanson of C51 and WS fad drives — Variabde Iregeency conbral of multgde synohnonous
rrabars.

Text Books

1. B. M. Sarker, “Fundamenials of industrial drives”, PHI Leaming Pwi Lid Educalion, 2011

2, Gobal K, Dubey, “Fundamentals of Electrical Drives”, Alpha Science Inf. Lk, Pangbourne, 2™ Edition, 2002,
3, R Erishaan, "Eleciric Motor Drives—Maodeling, Analysis and Control”, Pearson Education, 1% Edilion, 2002,

Reference Books

1. 5. B. Dewan, G. R. Slemon & A Stranghan, “Power Semiconducior contralled Drives”, John willey Publication

2. KokKiong Tan & Andi Sudjana Pudra, "Drives and Control for Industrial Automatkon Advances in Industrial Contral”,
Springsr Science & Business Media, 2010

3. Juha Pyrhonen, Valedia Hrabovoova, R Scoll Semken, “Elecirical Machine Orives Condrol: An intraduction”, John
Wiley & Sons, 2016

o B.Tech. Machanizal Enginesring
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Weab References
1, oo sigmens com/papenvaw, sismens comicemel

TSt b R

v sigmens. com/metal
WAL SR MIENG. G0 mndsugar
weanw.albb. comdindusirias
wetrw. Krupp polysius.com
vt voith. papsar.com
wanw . abb. comidrives
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U19ECOS3 ELECTRONIC PRODUCT DESIGN AND PACKAGING L T F C Hrs
{Common 1o ECE, ICE, MECH, Mechatronizs) a0 0 3 45

Course Objectives

To provide basic knowledoe about Electroniz Product and Packaging

To Introduce and discuss varous sEwess relatad to the system packaging

T get clear ikdea about design of packagas which can withstand hegher temparature, viorations and shock
To Design of PCEs which minimize the EM| and oparate at higher fraquency

« Toacguire deplh knowledge about the concepds of Testing and tasting mathods

- L § L ] L ]

Course Qutcomes

After completion of (e course, Ihe students will be able lo

CO1 - Explain the basics of Blectronic Product and Packaging, {K2)

COR - Infer warious issues relalad 1o the syslem packaging (K2)

£03 - Summarize the clear idea abaui design of packages which can withsland higher lemperature, vitretions and
shock (K2}

CO4 = Descrine the design of PCBs which minimize the EM! and cparale af higher frequency [K2)

CO5 - Explain the varous testing methods (K2}

UMIT | OVERVIEW OF ELECT RONIC SYSTEMS PACKAGING (8 Hrs)
Definition of a system and history of semiconductors, Products and levels of packaging, Packaging aspects of
handheld products, Definition of FWE, Basics of Samiconducior and Process Nowchart, Walss fabacation, inspeclion
and fesling, Waler packaging; Packaging evofution: Chip connechan choicas, Wine bonding, TAB and lip chip

UNIT Il SEMICONDUCTOR PACKAGES {8 Hrs)
Single chip packages or modules (SCM), Commonly used packages and advancad packages, Matsrials in packages:
Thermal mismateh in packages; Mullichip modules (MOM)-typas, System-in-package [51P); Packaging roadmaps;
Hybrrid circuits.

UNIT Il ELECTRICAL ISSUES IN PACKAGING {9 Hrs)
Elecirical Issues of Systems Packaging, Signal Distributian, Power Distribution, Electromagnetic Inferfersnce,
Transmission Lines, Clock Distribution, Moise Sources, Digital and RF Issues. Design Process Electrical Design
Inferconnect Capaciance, Resistance and Industance fundamentaks;, Packagang roadmaps — Hybed  circuits —
Feslstive, Capacilive and Inductive parasitics.

UNIT IV CHIP PACKAGES {3 Hrs)
IC Azsambly = Purpose, Requirements, Technologies, Wire bonding, Tepe Automated Bonding, Flip Chip, Walar
Level Packagisg, reliability, wafer tevel bum = in and 1est Single chip packaging: funcltions, types, materials
processes, properlies, characlensiics, trends, Mulli chip packaging: types, design, comparison, irends. Systam —in
— package (S1P); Passives: discrsle, integrated, and embadded,

UNITV TESTING (3 Hrs)
Tesling Relability, Baske concepts, Environmental imteractons. Thermal mismalch and fEligue = failumes -theimo
mechanically Inducad -electricaly induced — chemically induced. Elechncal Testing: System laval alectncal festng,
InbEreonnaction lesls, Active Clreuilt Testing, Design for Testability

Text Books

1. Tummala, Ran R, Fundamentals of Microsystiems Packaging, MoGraw Hill, 2001
2. R.G. Kaduskar and V B Baru, Elecironic Prodoct dasign, Wiley India, 2011

3. Tummala, Rao R, Microelecironics packaging kandbook, MoGraw Hill, 2008

g S
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Reference Books

1. Blackwell (Ed), "The alactronic packaging handbaock”, CRC Prass, 2000,

2, R.5 Khandpur, "Printed Circuit Board®, Tata MeGraw Hill, 2005

3, R K. Wrich, "Recent literature in Elsctronie Fackaging”, 2006

4, Michas L, Bushmed and Wishwani D, Agrawal, "Essentials of Electranic Testing for Digits], Mamaory and Mixed
signal VLS Circuils”, Kluwer Academnlc Publishers 2000,

5. M. Abrasmovic, M. A, Brauer, and A.D. Friesdman, "Digital System Tesling and Tezlable Design”, Computer Sclence
Prass,

Web References

httpctwww logopeopla.in'séogiawesome-packaging-design-of-elactronic-products-for-inspiration’

hittpasifwere, pinterest com/Packaging TP alectronic-packaging/

hitbpasiwwrar ednfochips comiblog/samiconductor-and-elecironic-design-natworks-and- profiles-io-follow-in-201 8/
hitpa-enwikipedia orgiwikiElectronic_packaging

hitps:nptel.ac infcourzesH 08/ OB OB 108031/

254

oL . Bl

COs/POs/PS0s Mapping

Program Specific
p— EETIMI SRRO V) Outcomes (PSOs)
PO | PO2 | FO3 | PO4 | POS5 | POG | POT | POS | POD | POY0 | PO | PO12 | PSSO | PSO2 | PEOD
1 3 1 1 - - - - 1 - - -
2 | 1 1 - - - - - 1 = = =
a 31Tl ¥ == 1= =] - 1 -
4 3 | 1 1 : - . 1 " - - - =
[ 3 1 1 = - 3 . a s 1 . - . - -
Correlation Leveal: 1- Low, 2 - Medium, 3 - High
ﬁ& B.Tech. Mechanical Enginearing

[ﬂ LB i B g aed)



Academic Cumculum and Syltabi R-2019

AUTOMOTIVE ELECTRONICS L T P € Hrs

UTaEco% (Common b EEE, ECE, ICE, MECH) 3 0 0 3 45

Course Objectives

«  To provite basic knowledge about Autatronics

¢ Tointoduca and dscuss the fundamentals of Automolive Electronics

e Togel clear idea aboul various Sensors and Acteators for sutomobiles.

s To acguire depth knowledge about the MicrocontrollersiMicroprocessors in Automalive Domain
« To study the Current Trends in Awlomotive ERctionics S

Course Qutcomes

After complation of the course, the studants will be able Io

O - Explain the basics of Autolranics, [K2)

CO2 - Infer the fundamentals of Automalive Electronics. (K2}

CO3 - Surnmarize the clear idea about Sansors and Aduators|K2)

CO4 - Demonstrate the role of MicrocontrollersMicroprocassors in Automotive Domaln (K3}
COS -« Usge Current Trends in Auiomotive Elactraniz Engine Managsmani System (K3)

UMIT I INTRODUCTION TO AUTOTRONICS {8 Hrs}
Auletronics- Definttion- meed, Fiald effect transistor-construction and werking-applications, Silicon conlrofed
rectifers-conginuction and working-applications, logic gates-concepl-AND-OR-NOT gales-working with (ruth tablas,
Flip Nops-concepl-applications, registers-concept, Integrated circuits-concapl-iypes, Binary number sysiem- need-
conversan process, anakeg and digital signals-signal conditioning-need-steps, anateg b digital conversion-slaps

UNIT Il FUNDAMENTALS OF AUTOMOTIVE ELECTRONICS {9 Hr=}
Microprocessor architeciurs, open and closed loop control strabegies, PID control, Look up tables, infroduction to
modam control strategses [ka Fuzzy logic and adaplive control. Parameters 1o be controlied in Sl and Cl engines and
in the otfwer parts of the automobida

UMIT il SENSORS AND ACTUATORS {8 Hrs)
Types ol Sensors: Sensor for Speed- Throtle Postion- Exhawst Cxygen Level- Manifold Pressure- Crankshah
Posilion- Coolanl Temperaiure- Exhawat Temperatura- Air Mass Flow for Engine Application. Solentids- Steppar
Malars- Relay,

UNIT IV MICROCONTROLLERS/MICROPROCESSORS IN AUTOMOTIVE DOMAIN {8 Hra)

Critical review and overview of developmenl within the aulomalive conlex of meroprocessors, microconiroliers and
digital signal processors (architechse of 316 B microcontrobers with emphasks on Pons, Timer'Zounters, Inferrupts,
Watchadog fimers and PWM). Criteria to choose the righl microconiroder/processor for varous swlomaolive
applications. Understanding various architacheral abtribuies refevand o aulomaolive applications. Automotive grade
precessors viz, Renasas, Guoriva, Infinaon.

UMIT VELECTRONICS SYSTEMS (9 Hrs)
Currant Trends in Automotive Electronic Engine Managemant System- Types of EMS Electromagnetic Inlerference
Suppression- Electromagnetic Compatibifity- Elecironic Dashboard Instruments- Onboard Diagnostic System-
Speurily - Warning System infolainment and Telamatics

Text Books

1. William Ribben Buttarswarb-Heinemann, "Undemstanding Automotive Electronics”™ S adition, Elssvier, 1998
2. Jack Erjavac, "A Sysiems Approach to Automelive Techaslogy™, Cengage Leamning, Swedition, 2002

3, Stewa V. Halch, "Bectronic Engine Contrals®, Cengage Leaming, 2012

Reference Books
1. 3. Meyear, J, Vaidord and W, Gessner "Advanced Microsysiems for Automalive Applications®, Springas, 2004
2. Mehrdad Ebsand, All Emadi & Yimin Gao: “Modam Elestronic Hyterid Electric and Fuel Cell Vehicles: Fundamentats,

Theary and Design”, 2 nd Edition, GH% 2009,
o R B.Tech, Mechanical Engineering
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3. Ronald K Jurgen: "Autometive Eleciranics Hendbook”, 2nd Edition, MeGraw-Hill
4. Bannetl , "Truck engines Fusl & computsdzed managernent systems Sean”, Cengage Leaming, 2016

Web References

1. hitp:ewwr diffen. comidiference/analog va Diglal

2, hitpaifwen, youlube combwatch Mv=8i0pY O5E-go

A hltpszifen. wikipedia. omgfwikilSignal_conditioning

4. hitps:ien.wikibooks org/wikilElectronicsiDigital 1o Analog %26

&, hitp:itwww_allaboulcircuits. comitextoookidigital'chpt- 1 Mdalia-sigma-adal
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PLATFORM TECHNOLOGY L TP C Hrs

O
U19G5054 [ Common to EEE, ECE, ICE, MECH, CIVIL & BME 3 0 0O 3 45

Course Objectives

T understand the fundamentals of developing modular appScation by using objedt efienled concepls,
T utibze the CH and  WNET framawork to buikd distribuied entarpase applicabions.

Te develop Console Application, Windows Application and Web Applcalions.

To connect 1o mulllple data sources and managing them effectively.

¢ To develop the Enterpriza kind of applications

Course Qutcomes

After complafion of the coursa, the students wil be albie fo

O - Understand the concept of MET Framawmark, [K2)

CO2 - Devalop, implemant and cresting Applications sith CE. (Kd4)

C03 - Evaluate various graphics and window faems. (K5)

C04 - Integrating front end appdcations with Dadabase conmectivily, (K3)

C05 - Classifying various Enterprise appiications o real workd problams. (K1}

UMIT I INTRODUGCTION TO .MET FRAMEWORK {2 Hrs)
MET Framework - Common language Rundfime (CLR) = Common Type Syslem (GTS) — Comman language
Specification (CLS) — Compilation procass — Assembies — Namespaces — Command line compiler,

UNIT Il CE FUNDAMENTALS {9 Hrs)
C¥# class - ohgect - sinng formatting - Types - scope - Constants - C# iteration - Control fliow - Oparators - Amay -
Sirinvg - Enumaratians - Structures - Custom namespaces. Programming constructs — vatue lypes and reference types
— oijact orientad concepts = Encapsulation = Inherance — polymorphism — Interfaces — colections — Multihreading.

UKIT Il GRAPHICS AND WINDOWS FORMS 9 Hrs)
Tood bax controds — Condainer controd — Benu = Tool bar = Taol lip Contrats durng design Bme — Fun me — Graphics
programming S0+

UMIT IV DATABASE PROGRAMMING (8 Hrs)
Chata Acoess with ADD MET - Architecture — Data readar — Oata Adapler — Command — Conneclion - Data sel -
Dala binding - Data Grid Cantrol — XML baged Data sels.

UNIT V J2EE (9 Hrs)
Enterprise Edition Overview — Mulli-Tier Architeciure = Best Praclices — Camparizon belween J2EE and MET.

Text Books

1. David Chappell, “Understending -MET — A Tutarial and Analysis™, Addison Weshey, 2002,

2. Herbert Schildt, "C# 3.0 The Camplete Reference”, MoGraw-Hill Professional, Third Edilion, 2008,
3. Keogh, "J2EE The Complaie Referenca”, Tata MoGraw-Hill, 2008

Reference Books

Andrew Traalsen, "Pro CH 5.0 and the MET 4.5 Framewak”, Sixth edition, & Press, 3012,
Joh Skaal, "C# in depth, Manning publications®, Third Edition, 2014,

Adraw Slalman and Jennifer Greans, “Head Firsl CE, Thid Edition, O'Reily, 2013,

Rod Johnson, “JZEE Dasign and Development™, Wrox, 2002

bichael Schmalz, "C# Datsbasa Basics™, OReilly Media, January 2012,

L 2o 1 =

Web Relerences

1. hilpsfweenw. npled ac in

2. hilps Shwenw c-shaspeormer comdceharp-tulorials
3. hitlps Sweanw gurudd, comic-sharp-fulorsad, hibm|
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GRAPHICS DESIGNING L T P C Hrs

HEREsh ( Comman to EEE, ECE, ICE, MECH, CIVIL & BME 3 0.0 3 4

Course Objoctives

= To develop basic skills using graphics and theory used in dasign process.

Creals computer-based projects using Adobe Pholoshop,

Understand, devalop and employ wisual kierarchy using images and 1ex

# llga s computer to create and manipulate images and layers for use in vadous pind and digital madivms.
« To acquire the knowledge of Animation

Course Quicomes

Affar complelion of the course, the students wil be able fo

CO1 = Develog the basic deshn elements of graphics. (K3)

CO2 - Apply the various photoshop tools, (K3)

03 = Modily he image size, selschion and grids using tools. (k3]

CO4 - Creale and Wosk with colored |ayers. [Kd)

C05 - Apply different mathods for Animation & Panorarmec PRwre creation, (KS)

LUNIT | BASIC CONCEPTS {3 Hrs)
Baslc Concepts of Designing - Design Principles = Basics of design  elements — Typogeaphy — Color theory -
infroduction to Graphics - Introduction to Pholoshop - Bifmap and Vecksr Images - Understanding Imaga Size and
Fesoldion

UNIT Il INTRODUCTION TO PHOTOSHOR {8 Hrs)
Introduction o Tools - Enviranment - layout of Photoshop - Design layout sebep - color - resolution seltng - using
basic marguee - selection tools Usage of lasso ools - Using brushes - using and filling colars - layers Using fexd ool
< e transform tool - Exerclse; Designing Graeding card | Advertisament

UMIT I IMAGE SIZE, SELECTION, GRID AND GUIDES 9 Hrsj
Modifying Image Size - Resolution, Marques - Lasso - Magic Wand - Selection Toolz - Selecling = Saving - Crop
tool - Coping Selection And Image - Grid and Guide Options —Masks —Channel - Painting and ediing - Working with
quick masks - Painting { Brush, and its effects } - Blending Maodes, Color paleties — Editing - Background - Color -
Touchup - Cleanup - Gradient tools - layer Blending modes - all types of text tools - shape tools Exercise | Designing
Magazine cover - Poster - Brochure

UHIT IV LAYERS {% Hra)
The layer Palette - Changing and controlling layer order - Ediling kyers - Adjusiment Eayers - Layer Effects Filters -
Aclions - Autornation - Extract - Filter Gallery - Liquefy . Pattern making - Vanishing poinl - Bulll in Bitmap Filters -
S parly Pluig-ing - Ualng predefined Actions - Creating and Recording Actions - Lising bus in automation - Leaming
Filler sifects - maraging the les with layers and layer effects - pluging Manipulalion tools - Image conbrol oplions -
HUE - Levels - brightness condrol Using image — modifying - changing color Exercise | Converfing black and while
phota o Golar - designing & phaodo album

UNIT ¥V ANIMATION AND PANORAMIC PICTURE CREATION {9 Hrs}
Creating product Packaging casigns - CO covar - Book and magazing front cover - Envelope - Visiting card - Calor
cormeclion end color channel management - Design automation heocy and Practicals Samples and demos -
guidesnes for freelance work - webaite links - resource sharing - Preparing Image For Prinl and Web -

Calcudating Image size and Resolution, Chenging Image Dimensions - Layaul Preview - Godor Separation - Oplimizing
Images for Web - File Formats - Creating Webpages - web pholo galleriaes

Text Books

1. Adobe Creafiva Team, “Adobe Phatoshop = Classroom in a Book®, Adobe system inconporation, Adobe Press,
2010.

2. Hatherine A Hughes, “Graphic Design®, Leam 0.Da 1CEC Press 2015,

3, Ken Pender, "Digital color in Graphics Design”, CRC Press 20712,

[ S B.Taech, Mechaneal Engingering
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Reference Books
Mike Wooldridge , “Teach Yourself Visually Adobe Photoshop C5 57, Wiley Pubfishing , 2010
Lesa Snider, "Photoshop the missing Manual®, O'Railly Media, inc, 2000

Foppy Evans, Aarts Sherin, ina Les, "The Graphic Design®, Rockport, 2013
Feler Bauer, "Photoshop CC for Dummies”, Wiley, 2013,
Seotl Onsiofl, “Enhancing CAD Drawings with Photoshop®, Wiley, 2006

L S

Web References
1. hitps:itoow.mit adwiooursastelectrical-angineanng-and-computer-sclencet-3 31 -user-interface-design-and-
implamentation-spring-201 1Nectura-notes/MITE_E31511_lect B pdihitip: Moaw mashplant comidirect-oc e zien

ol 2l

COs/POs/PSOs Mapping

hitps:fhwenw o5 montana edulcoursesispring 2004352 fecturas/CS351-GUID e, pdd
nitps: e Luniversity, youthdwork comi'study-materialigraphiz-design-lactura
hitpskmaysunhia wordpress.comiecture-notes!
nitps:iinpiel.ac.infcoursas 106/ 1061 081050907
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ESSENTIALS OF DATA SCIENCE L T P € Hrms

U19ITO53 { Common i EEE, ECE, |GE, MECH, CIVIL & BME) 310 0 3 45

Course Dbjectives

# Togain knowledge about the concapls involved in data analylics.
»  To discover ingights in data wsing R programming.

= To summarizs the opsrations involved in Hadoop Map Reduce,

# Tomake use of algorihms relaled 1o regrassion and classification.
= Toexamene data using time series analysis and bext analys=s

Course Outcomes

Alter completion of the courss, the sfudents will be able fo

CO1 - Exparmant with data analytics using R lEnguage. (K1)

C02 - Demonsirate clustenng slgorithms and association rulaes. (K3)
C0O3 = Use ggorithms retated to regression and classification. (K3)

G4 - Explore data using time seres analysis and fexd analysis. (K2}
COE - Summanze Hadoog pletform to solve map raduece problams. (K2

UNIT | DATA ANALYTICS USING R {9 Hrs)
Big Data Owarview-Examples of Big Dala Anaiytics-Oata Analytics Lifecycle overview-Phasas in the lifecycle-GIMNA
Case Study-Intreduction o R programming-Exploratory Data Analysis-Stalistical Methods for Evaluation.

LUMIT | CLUSTERING AND ASSOCIATION RULES {9 Hes)
Cwerdiew of clustering-Scope of Clustering Techniques- K Means clustering- Addiional Algorithms- Chastening n
practise: Fake news identificaton-Overview of Asscciation rules-Aprion Algoritham-Evatuation of Candidate Rules-
Applications of Assaclation Bules-An Example; Transactions in a grocarny store-Validation and Testing-Diagnasis

UMIT Il REGRESSION AND CLASSIFICATION (9 Hrs)
EScope of Regression Tachnigues-Linear Regression-Logisiic Regression-Addilional Regression models-Scope of
Classification Techniques-Decision Traas-Naive Bayes-Diagnostic: of Classifers-Addtional Classification Methods-
Applications: Pradicton of crop yield

UMNIT IV TIME SERIES ANALYSIS AND TEXT ANALYSIS (2 Hrs)
Creerviow of Time Series Analysiz-ARIMA Model-Additional Mathods-Text Analysis Sleps-A Text Analysis Example-
Cadacting Raw Text-Represanting Tests-TFIDF-Catsgorizing decuments by iopics-Daterminktg Sentinments-Gaining
Insights

LUNIT ¥ HADDOP MAP REDUCE AND DATA AMALYTICS {9 Hrz)
Installing and Understanding Hadoop-HDOFS and Map Reduce Archiecture-Hadoop Map Reduce Example-Hadoop
Map Feduce in B-Data Analytics Problems: Exploring web pages categorization - Compuling the frequency of stock
miarkel changs-Real Time Recommendar model using Apache Spark,

Text Books

1. David Diatrich, Barry Helder and Belbei Yang, "Data Science and Blg Data Analytics: Discovering. Analyzing,
Visualzing and Prasanting Data™, EMC Educalion Services, Reprint 2095, Wiksy, ISEN: 9738125556533,

2. VigneshPrajapathi, "Big Dala Analylics wilh B and Hadoog®, Packl Publishing, 2013, Bimingham, Mumbai.

3. Bill Franks, “Taming the Big Data Tidal Wave: Finding cpporunities in Huge DataStreams with Advanced
Analytics”, John Wilsy & sons, 2012

Reference Books

1. Roger D, Peng, "R Programming for Oate Sclence”, LeanPul, 2015,

2. Barl Baesens, “Analytics n a Big Data World: The Essental Guide 1o Data Science and its Applicalions™, VWilsy
Publishars, 2014,

—a
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Web References

1. wienw lbm_com/Diata Analytics!

2. htips: i ijser orglresearchpspenrimportance-of-Clustering-in-Data-Mming . pdf

3. hitps:idatafloq comiresd! 7 -innovative-uses-of-clustering-aigonithmsG2 24

4.  hiips:Mpublications wasad org 1001 1058 mpreving-fake-news-detection-using-k-means-and-support-vecior-
machine-approaches

5. hiips:istalsbosbyjim comuregressionianen-1s g-negres sion-analysis

COs'POs/PS0s Mapping ) N
| Frogram Specific
e Program Outeomes [POzg) out o5 (PSOs)
POY | POZ | POA | PO4 | POS | POE | POT | POR | POS | POTO | POI | PO12 | PEOY | PSO2 | PEOD
1 3 | 2| 1 f | 2| - ; 3 : X . : }
2 3 2 1 1 2 - - - = . E
3 al2] 1 1 2 . - . . : %
4 2 |1 . -2 |- =1 = : = - - - - -
5 ol il e w R o] ] - ; . : . : )

Gorrelation Lavel: 1- Low, 2 - Medium, 3 - High

e B.Tech. Mechanical Engingesing
§ T B e B g



Academic Curmiculum and Syllai R-2019 263
MOBILE APPLICATION DEVELOPMENT L T P € Hrs
{ Commaon to EEE, ECE, ICE, MECH, CI¥iIL, BME, MECHATROMNICS) 3 @0 0 3 45

Course Objectives

= To understand the basic concepds of mobile computing.

« To be familiar with the network prolocol stack

= To leam the basics of mobde letecammuncabion sysbam

= Tobe exposad to Ad-Hoc networks

* To gain knowledge aboul diferent modile platforms and applicstion development

U12ITOS4

Course Outcomes

After completion of the course, the sludents will ba able fo

M - Explain the basics of mobde telecommunication system (K2}

CO2 - Arliculale the reguired lunctianality at each layer far given application (K2)
C03 - [dantify sohufion fos all funelionality af each layer, (K2j

COd - Use sirnulabsr tools and design Ad hos networks [K3)

C05 - Develop 8 mobile application [K3)

UMITI INTRODUCTION {9 Hrs)
Mobile Compuling — Mobile Computing Vs wirsless Metworking - Maobile Campaling Applications - Cheraciaristics of
Maobile computing — Structure of Mobile Computing Application. MAC Profoeols = Wireless MAC |ssues - Fixed
Assigament Schemes — Random Assignment Schemes — Reservalion Basad Schames,

UNIT Il MOBILE INTERMET PROTOCOL AND TRANSPORT LAYER (8 Hrg)
Owendew of Mobile IP = Fealuras of Maobile 1P = Hey Meshanizm in Mobile [P - roule Optimization. Owverview of
TCRIP — Architecturs of TCPAP- Adaptation of TOP Window = improvement in TCP Parformance.

UNIT Il MOBILE TELECOMMUNICATION 5YSTEM 19 Hrs)
Global System for Mobile Communicafion (G5M) — General Packet Radio Service [GPRS] = Universal Maobile
Telecommunicalion Syatem (LTS,

LIMIT 1l MOBILE AD-HOC NETWORKS (9 Hra}
&d-Hoo Basic Congepts = Chanscienstics — Applications — Design lsswes — Routing — Essential of Traditional Routing
Prodocols =Popular Rouling Protesols = Yehicular Ad Hoo netwarks | VANET) — MANET Vs VANET — Security.

UNIT ¥ MOBILE PLATFORMS AND APPLICATIONS {8 Hrs)
Maoblle Davice Operating Systems — Special Constrains & Reguraments = Commencial Mobile Dperating Sysiems =
Software Development Kit: i05, Androéd, BlackBarry, Windows Phoi = M- Commence = Stucture = Pros & Cong =
Mobite Paymenl System — Security Issues.

Text Books

1. Prasant Kumar Patinaik, Rajib Mall, “Fundameals of Mobile Computing”, PHI Leaming P, Lid, Mew Delhl -
212

2. Jochen H. Schiier, *Mobiiz Communications”, Second Edilion, Pearson Educalion, Mew Delhi, 2007

3. C.H.Toh, “AdHoc Mobde Wireless Metworks”, First Edilion, Pearson Educalion, 2006,

Reference Books

1. Dharma Prakash Aganeal Qg and An Zeng, “Inbreduction to Wirsless and Mobile systems”, Thamson Asia P
Lid, 2005,

2 William O Lee"Mabile  Cellular  Telecommunications-8nalog  and  Degital  Systems®.  Second
Edilion, TalabicGraw Hill Edilien 2008,

3. UweHansmann, LotharMark, Marfin 5. Nicklons and Thomas Staber, "Principles of Mabile Computing”, Springer,
2003,

e,
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Web Relerences

1
2.
3
4

COs/PDs/P50s Mapping

Develepers | htlpideveloper.androld, somindeas. himl
Apple Divalopar : Mtps-Mdeviloper apphe. com/
httpoifdeveloper windowsphone com

BlackBerry Developer ; hitp:Vdeveloper. tiackbemy. comd

264

Frogram Outcomes (POs)

Program Specific

cos Quicomes (P50s)
POt | PO2 | POI | PO4 | POS | POS | POT | POS | POB | POAO0 | PO | POI2 | PSOY | PS0OZ | PS03

1 2 It < =1 = [ < - -

2 2 1 2 = 4 .

3 2 i - - 1 - - - - - - -

4 | 3 il 1 1 - - -

5 3 | 121 - - - -

Correlation Level: 1- Low, 2 - Medlum, 3 - High
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L TP C Hms

U18ITOS5 DATA STRUCTURES 10 0 3 48

Course Objectives

* Toimpart the basic concepls of dala strectures and Rz lerminologies.

= Toundarstand concepls aboul stack and quelss operabiong.,

# Tounderstand basic concepts about finked list and its varidus operations.
= Toundaretand concepts aoout Trae and is applcabions

+ Tounderstand basic concepts aboul Sorfing, Hashing and Graph

Courze Outcomes

After complelion of the course, the sfudenis will ba able fo

G001 - Computs time and space complexily for given problems (K3)
CO2Z - Demonstrate siack, queus and &3 operation, (K3)

CO3 = ustrate the varous operations of inked kst (K3)

CO4 - Use the concepls of tree for various apodcationg. (K3)

COS - Dubiing Ihe vatious sorting, hashing and graph techniquas, (K3}

UMNIT | BASIC TERMINOLOGIES OF DATA STRUCTURES (% Hrs)
introduction: Basic Terminologies: Elementary Data Organizations. Dala Struciure Dperabions: insertion, deletion,
traversal. Analysis of an Algorithm, Asymplolic Molations, Time-Space frade off. Array and it operations, Searching;
Linzar Search and Binary Search Techrigues and thair complaxdly anakyss

UMIT Il STACK AND QUEUE OPERATIONS (8 Hrs)

Stacks and Cluewes: ADT Stack and ils operations, Applications of Stacks: Exprassion Corversion and awvaluabon,
ADT Quewe: Types of Queus: Simple Queve, Ciraukar Quave, Priorily Queue, Operations on each type of Cluswses.

UNIT Il LINKED LIST OPERATIONS {9 Hrs)
Linked Lists: Singly bnked lists: Representation in mamory, Algorkhms of several operations, Traversing, Searching,
Insertion, Deletion in linked Bst Linked representation of Stack and Queus. Douldy linked list operations, Gicular
Linked Lists: operations,

LINIT IV TREES {9 Hrs)

Tress: Basic Traa Terminodogies, Differant iypes of Trees: Binary Tree, Threadad Binary Trea, Binary Search Tree,
Binary Tree Traversals, AVL Tres, Introduction o B-Tree and B+ Tree,

UMIT Y SORTIMG, HASHING AND GRAPHS {9 Hrs)
Sorting: Bubble Sort, Selection Sor, Insedion Sort, Heap Sort, Shell Sorl and Radia Sort. Performance and
Comparison among the sorling methods. Hashing: Hash Table, Hash Function and &5 characlerislics. Graph: Basic
Terminglegies and Representalions, Graph fraverssl algorithms.

Text Books

1. Elis Horowilz, Sartaj Sahni, Fundamentals of Data Strecheres’, llustrated Edition, Compufer Sclence Press,
2018,

7. Thomas H. Goreman, Gharles E. Leiserson, Ronald L. Rivest and Glifferd Stein, “Introduction to Algonthms®, PHI,
Third Edition, 2010

3, Alfred V. Aho, Jeffrey ID. Ulman, John E. Hoporofi, *Data Struciures and Algorithems®, 4th Editien, 2009

Reference Books

1. Mark Allen Weiss,” Algorthms, Data Struciures and Problam Solving with C++7, lllustrated  Edition. Addison-
Weslay Publshing Company, 1985,

2. E.Balagurusamy,” Dala Sruclures using C°, Mclraw Hill Education, 1siEdition, 2017.

3. Aaron M. Tenanbaum, Yedidyah Langsarm, "Dala Strectures Using G °, Pearson, First Eddion, 2018,

4. Feema Tharejs,” Data Struchures Using ©°, Oxford, 2nd Edition, 2044,

5. Salaria,” Data Structures & Algorithms_wsing ©°, 15t Edition, Kharea Pullishers, 2018,

e B Tech: Mechanscal Engineenng
& WE (ot i § &)



Academbc Curriculum and Syliabi R-20149

Web References

1. hitpsiiwww geekslongeeks ongidata-siruclures!
2. hittpszifhereew javal point.comfdata-siruclure-tutonal?
3, hlipscwww studytonight. comidala-structures!
4. hitps:Pwww tutorialspoint.comfdata_structures_akgorithms/
5. hitpazthenws wischaoks infdata-sirectures-tutadsdindro/

COs/POs/PE0s Mapping

COs

Program Cutcomes [(POs)

Program Specific
Outcomes {PS0s)

PO1 | PD2 | PO3

P

PG

POB

POT | POB

Pod

P10

PO11

POiz | PSOY | P202 | PS03

-k | =i

O | Ld | B =
| L | L | e
| B RS R

1

Correlation Lavel:

1- Low, 2 - Madium, 1 - High

e
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DISASTER MANAGEMENT L T P € Hrs

U19CEOLS { Cammon to EEE, ECE, CSE, [T, ICE, MECH, BME) 3 0 0 3 45

Course Objectives

Understand the basic conceplual undesstanding of disasters
Understand approaches of Disastar Managemeant

Build skits 1o respond o disaster

Understand fhe safely precauton

Linderstand the basic plannimg and policy act of the disaster

Course Outcomes

After complabion of the course, the sludaniz will be able Io

CO1 - Underatanding Disasters, man-made Hazards and Vulnerabiilies (K2)
CO2 - Understanding the flood management studies {K2)

COA - Understanding dizaster mitigetion and managemant machanism [K1)
G0 - Understanding the disaster safely precaution {K2)

CO5 - Understanding the disaster plan and act (K3}

UMIT | DEFINITION AND TYPES {9 Hrs)
Hazards and Disasters, Risk and Walnerabdlity in Disasters, Matursl and Man-made disasters, eahaguakes, foosds
drought, landside, land subsidence, cyclones, volcanoes, isunami, avalanches, global climate exirames, Man-mads
digasters: Terrorism, gas and radiations leaks, ko washe disposal, o apiis, forest fires.

UNIT Il STUDY OF IMPORTANT DISASTERS (9 Hrg)
Earthquakes and ils lypes, magnitude and intensity, seismic zones of India, major faull systems of India plate, flood
types and its managemenl, drought iypes and ite management, landside and its managaments case studies of
dizasters in Sikkim (g.g) Eardhquakes, Landside). Soclal Economics and Environmental impact of disaslerns.

UNIT Il MITIGATION AND MANAGEMENT {9 Hrs)
Earthquakes and its 1ypes, magnitude and inkensily, seismic eones of India, major fault systems of India plate, flood
lypes and iis management, drought types and ils managemend, landside and #s managements case studies of
disaslers in Sikkim {2.g) Earthquakes, Landside). Social Econgmics and Environmental impact of disasters,

UMIT IV SAFETY PROCESS {2 Hrs)
Coping with Disaster, Coping Sirategies; alemative adjusiment processes - Changing Concepts of disaster
managament - Industrial Satety Flan; Safety norms and survival kits - Mass media and disaster management

UNIT V PLANNING AND ACT {9 Hrs)
Flanning for disaster management: Sirategies for disaster management planning - Steps for formulating & disastar
risk reduction plan - Disaster managemant Act and Policy in India - Organizational structura for disaster management
in India = Preparation of state and district disaster managamenl plans

Text Books

1. Dr. Mrinalini Pandey, Disaster Management, Wiley india Put. Lid

2. Tushar Bhattacharya, Disaster Science and Management, McGraw Hill Education {India) Py, Lid.

3. Jagbir Singh, Disaster Management: Fulure Challenges and Opportunities, KW Publishars Pyl LEd

4. ) P. Singhal, Disaster Managamant, Laxmi Publications

5 K. Rajan, Mavale Pandharinath, Earth and Atmaspheric Disaster Management - Nature and Manmade, B S

Publication

Reference Books
Disaster Managemeant by Mnnalini Pandey Wilay 201 4.
Disasler Science and Management by T. Bhatiacharya, McGraw Hill Educalion (India) Pyt Lid Wilsy 2015
Earth and Almaspheric Disasters Management, M. Pandharinath, CK Rajan, BS Puhications 2009,
Malional Dasaster Managermnent Plan, Ministry of Home affairs, Govamment of India
Manual an Disaster Managemenl, Ma Dizaster Menagement, Agancy Govt of India,
%L B.Tech. Machanical Engimaading
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Web References
1, httpoffanssa_ndma.gov.infimages/policyplanddmplan’drafindmp.pdf
2. htlgaiinddm gov. infpdffguidelinesisssdmp, pdf
3, hilpedsdmassam,nic ndpdfpublicationiundpidisaster_management_in_india_pdf

COs/POs/PS0Os Mapping

268

o Program Ouicomes {POs) ;Lﬁm:ﬁ;ﬁ}
POH | PO2 | POY | PO4L | POS | POS | POT | POR | POS | POHO | POI1 | PDA2 | PSOY | PSOZ | PSO3
HEINEAEARI EREREAEIFAES R 3| 1 3 3
2 |la | & |5 23|08 | &)-|2|[2]32 3| 1 3 3
8 a|l2|ls|z2]s |a|2]|-|2]2:]2 3] 1 3 3
4 (3 |@m|lalzlalalel-|2g|2]2 3 | 1 3 3
s |5 |2|s|e]s|s]2|l-|2|2]la] 3] 3 3
Correlation Level: 1- Low, 2 - Medium, 3 - High
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AR POLLUTION AND SOLID WASTE MANAGEMENT L T F © Hrs

WIRGERES { Commen 1o EEE, ECE, CSE, IT, ICE, MECH, BME) 30 0 3 45

Course Objectives

= Provide general undersianding of air pollutizn, air pollutants, their sources and their affects

«  Provide knowledge about metecrodsglcal parametars, air sampling and measuramant of pallutaris,

» Provide knowledge of air pollution conroling technologies, air pollufion due o aulomobiles and general Idea of
ricise poliuton,

»  Study the importancs of solid waste management by processing, reatmend, disposal and reuse of solid waste,

o Sludy aboul the equipment used for wasie collection and transportation of sofids wasla.

Course Qutcomes

Aftar camplation of tha course, the students wil be able fo

C01 - understand the type, sources & effect of ar pollutants (K2}

CO2 - know the parameters affecting air polhution and vanious mathods of massurament and aslimatisn of polutants
K3}

Co3 - ;ain kneawledge of basics of noise pollution (K2)

GO - undasstand various air pallutisn sontrel equipment's & pollufion cawsed dus to automobile exhaust (K4

CO5 - undarstand the concepls of solid waste management (K2}

UNIT 1 INTRODUCTION TO AIR POLLUTION {8 Hrs)

fnfrodhsction fo air pollution: Air poflution episcdes, Atmosphere and ils pones, chssilicalion and sowces of air
poludants, effects of air pollutants on man, plants animal & malenals

UNIT | METEQROLOGICAL ASPECTS {8 Hrs}
Mateorological Aspects: AMmaospherie stability, plume behavior, Ambient air sampling and stack sampling, collection
of particulales and gaseous polutants, mathods of estimalion.

UMIT 11 AIR POLLUTION CONTROL METHODS {9 Hrs)
Ajr pollution control methods and equipmeant: Principls of control methods for paricudales and gaseous pollutanis,
graity zatlars, slectrostabie pracipilators, bag fllers cyclones, wet scrubbers, aulomabsle exhaust Pallulion duee to
diagal and patral engines, axheust treatment and abatemeant, noise Podlution: Sowrces, il effecls, conliod measunes,

UMIT IV SOLID WASTE MANAGEMENT {8 Hra)
Infroduction lo solid waste management, sources, guanfification and characterisation, classificalion and componants,
sampling and analysis, Method of callection

UNIT ¥ EQUIPMENT {12 Hrs)
Equipment wsad for cofeclion and transporation, transfer stalions, solid waste processing and managemant,
Tresiment snd disposal methods: composting, sanitary landhills, Incinaration = coneept, components and applications,
leachale management.

Texst Books

1. MLN. Rao & H.V.N. Rao, 1988, Air Pollulion, Tata McGraw Hill Publishing Co, Lid.

2. C.5 RAD, 2007, Ermvironmmental Poliution Conbrol Enginesring, Mew Age inlermational, Wiley Estern Ltd. New
Dalhi.

3. Stem A C 18T, Air poilulion, Acadamic Prass,

4. A0, Bhide & Sunderesan B.B., 1983, Solid Wasle Management m Developing counlries, INSROG, New Delhl

5 Tohobanoglous, 18983, Inigated Solid Wasle Managameni Engineering Principhs and Managemen] [Ssues,
McGraw-HE publication Lid.

Reference books

1. P, dame Vesiling, Willam Worrell & Debra Reinhart, 2002, Solid Waste Engineering, Cengage Leaming India
Pt L,

2 Dr ¥ Anjaneyulu, 2002, Air Poellution and Controd Technodogles, Allied Publisher p. Lid,

=]
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3, Waste Managamant: A Reference Handbook. Conlributors: Jacqueline Vawghn - Authaor, Publishes: ABG-Clio
4, kW, 5 G, Murlikrishna, 1985, Al Pollution, Kaushabh Company.

Weh Refersnces

1. htps:iinplelac infcoursesd 20108005

2. hiip:ifcpheen.goviniupload/uploadileafilesfPant
3. hHpsinptel acinfconientstoragedicoursasf 1 04103022

COs/POs/PS0s Mapping

P

Program Specifi
COs Fragnam Duiemos \ow) t:‘rulgnmes FPE::!:}
PO1 | PO2 | PO3 | PO4 | POS | POS | POT | POE | POS | FO0 | POT1 | POT2 | PSOA P02 | P03

1 2 3 s 3 2 3 3 : 3 3 2 3 3 2 3

2 3 3 2 3 3 3 3 2 3 2 2 3 3 3 3

3 3 3 3 | 2 2 2 3 3 3 3 2 3 3 3 2

4 2 ki 2 3 2 3 a 3 3 2 2 a 3 3 3

5 3 3 3 2 3 3 3 3 3 E— 3 3 3 3 3

Carrelation Level: 1- Low, 2 - Medium, 3 - High
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BIOMETRIC SYSTEMS L T P C Hrs

HASBVINS {Common to CSE, IT, MECH, MECHATRONICS) 3100 3 45

Course Objectives

# Tounderstand fhe basics af Biomelne syslems

« Togain knowledge in dfferent fingerprint technologies

« To understand the classification of face recognition methods

e Tounderstand mulimodal Biomedrics and ifs pedormance evaluation,

e To know personal prvacy and securily implications of Mometrics systems

Course Qutcomes

Aftar completian of the course, the studerts wil be abie fo

GO = Explain the fundamentals of biomeatric systems. [K2)

C02 - Describe the various fingerprint technologizs. (K3)

CO3 - Distinglish diferent face recognition and hand geometry patterm. (K3)

COd - Analyse the mullimodal biemetrics and performance evalualion of biometics. (K4}
C05 - Recognize various Bicematric auhantication methods, (K3}

UNIT | INTRODUCTION TO BIOMETRICS (% Hrs)
Introduction— biometric technologies = passive biometrics = aclivie biomelrics - Biometric systems — Ennolmenl -
templates — algorithm —werification — Auihentcation technologies =Need for sirong auihentication - Protecling privacy
and biometncs pollcy — Blometric applizations — biometrc characlenstics.

UNIT Il FINGERPRINT TECHMOLOGY (3 Hrs)
History of fingerprint palern recagnifion - General degcripbion of fingerprnts - Finger print feature processing
techniquas - fingerprint sensors using RF imaging techniques = lingerprint gually assesamen! - oompualer
enhancament and modelling of fingament images — fingesprinl enhancemeant — Fealure extraction - fingarpeind
clagsification — fingerprint matching

UNIT Il FACE RECOGHNITION AND HAND GEOMETRY {3 Hrs)
Introduction to face recognition - face recognition from correspondence maps - Hand geometry- scanning - featurs
axtraction - Adaplive Classikers - Visyal Based fealure exdraclion and Paltern Classification -typas of algorithm -
Biometric fusian

UNIT IV MULTIMODAL BIOMETRICS AND PERFORMANCE EVALUATION {9 Hrs)
Viice scan - Physiologhcel bomeairics — Behavioural biometnics - Infroduction fo multimodsl bicmelns syslem-
Integeation strategees - Architecture Seval of fesion - combination strategy — training and adaptability - examples of
midlbimodal biomelnc syslems - Performance evaluation - Hatistical Measures of Biometrics- F&R - FRR - FTE - EER
-Memory requiement and allocation

UKRIT V BIOMETRIC AUTHENTICATION {3 Hrs}
Intraduction - Blometrc Authentication Mathods - Biometric authantication by fingarprint - Bismatric Aaudhantication by
Faee Recognitien, Expectation-Maximization theory - Suppord Vecior Machines- Biomelriz swthentication by hand
gieomelry- Securing and tresting a biometric ransaciion — matching location — keeal host - avihentication server -
madch on card (MO0) = Mullibiometrics and Two-Factor Authentication.

Text Books

1. Andl K. Jain, Amun Ross, and Kardhik Nandakumar “Introduchion fo Biametnes®, Springes, 3011,

2. Richard 0. Duda, David G.Stork, Peter E. Harl, “Pattern Classfication,”, Visey 2007,

3. B.¥.Kung, 5.H. Lin, M.\W.Mak, "Biometric Authenfication: A Maching Learning Approach®, Prenlice Hall, 2005

Reference Books
1. Anil K. Jain, Palrick Fiynn, and Arun A Ross, "Handbeook of Biometrics”, Springer, 2008,
2. John Ghirillo, Scedl Blaul, Implementing Bomelre Securily®, John Wiley, 2003.

3. John R. Vacca, ‘Biomebic Technalogies and Verificalion Syslems”, Elsevier Inz, 2007.
ﬁﬁgﬁ‘ B Tech Mechanical Enginesnng
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4, Jarmes ‘Wayman, Anil Jein, Davide Malionl, Dario Maio, *Biometric Systems, Technology Cesign and
Perfermance Evaluation”, Springer 2005
5. Nikolaos V. Boulgouris, Konstantings N. Plataniotis Evangeia Micheli-Tzanakou,"Biometrica; Theory, Methods,
and Applicafions™ , Wiksy 2009,

Web References
1. htgciwedos findbicmetrics comiPapesiglossary. himl
2. httpeiwsio biomadrics gowDatumantsprivacy. pdt

3. htpeizing.ncsl nist.gowbiousafdocsiUsability_and_Bemetrics_fnaid pdf
4. Usar Interface, System Dsesign

8. httpclfweson. cesp.gov.ukisitalastisiomealtricsimedial BEM_ 10, pdf

COs/POs/PSOs Mapping

22

.| Program Dutcomas (POs) ;:ig:;:fr:;g:}
POA | PO2 | POY | PO4 | POS | POS | POT | POB | POS | POAD | POAT | POAZ | PS01 | PSOR | PSD]
1 3 2 - - 1 = - = - 1 - i -
2 3 2 2 1 1 o - - - - - i - 1 -
v [alalaslvlzlzl-]-]-].- - 1 . i .
T AR RN EE R - 1 - 1 -
5 | 1 2 1 2 2 - - - - - 1 - 1 :

Correlation Level: 4- Low, 2 - Medium, 3 - High
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MEDICAL ROBOTICS L T P C Hrs
b {Gommon to GSE, IT, MECH, MECHATRONICS) 3 0 0 3 45

Course Objectives

= Toundarstand the basics of Robolics

= Togam knowledga in Kinemalics

& Toknow aboul the robat wision

=  Togescriba varous motion planning soldions

» To explain various applications of Fobats in Medicne

Course Outcomes

After compiation of the course, the students will be able o

GO1 - Understand the basics of robolic syatems. [K2)

GO2 - Explore workspace and refated modion of the Robads (K3)

GO3 - Analyse and exdract information from the image using Robots (K3)
COd - Design of task planning and semulating the task. [K4)

G085 - Construct Robols for Medical applications [K4)

UNIT | INTRODUCTION (9 Hrs)
Inbraduction- Automation and Robots — Clazsificafion - Applications- Specificalions - Direcl Kinematics Dot and cross
producds = Coordinate frames — Rolations — Homogeneows coordinates Link coordinatien arm equation - Fodr-axis
robal -Five-axis rabot - Sik-axds robot,

URIT Il KINEMATICS (3 Hrs)
Inverss Kinematcs — General properties of sciutions ool conliguration = Workspace analysis and frajectory planeing
Witk envelope - examples- workspace ficiures = Pick and place operations = Coplinuous path motion — Interpolated
mation = Straight-line motion.

LMIT Il ROBOT VISION {9 Hrs)
Robot Vision- Image represantalion = Templiale malching = Polyhedral objects — Shane analysis — Segmentation —
Thrasholding — region laballing = Shrink operalors = Swell operalors — Euler numbers — Perspactive transformation
= Structured illumination — Camara calibration

UNIT IV PLAMNMNING {9 Hrs)
Task Planning — Task level programming — Uncerainty — Configuration — Space, Gross moboen - Planning — Grasp
Planning — Fine-motion planning — Simutation of planar mofion — Source and Goal scenes = Task Planner simulation,

UNIT ¥ BIOMETRIC AUTHENTICATION {8 Hrz)
Appdcations in Biomedical Engineering — Bickogically Inspred Robots — Apphcation n Rehabiltation — Interactive
Therapy — Blonic Amm — Clinical and Suegical = Gynaecology = Orihopaedics — Meurasungany.

Text Books

1. Roberi Schilling, “Fundamentals of Robolics-Analysis and conirol’, Prentice Hall, 2003,

2. Paula Gomes, "Blomedica! Instrument and Robotic Surgery System: Design and Deveioprment for Biomedical
Applicalions”, Waodhead Publishing, 2012

A, Klaler, Chmbsbeuskl and Megln, "Robabic Engineering - An Integrated approach™, PHI, st edilion, 2009,

Reference Books

1. J.J.Crabg, "Infroduction to Robolics”, Pearson Educalion, 2008,

2, Fu, Les and Gonzalez., "Robobizs, conbrod vision and intefigence”, McGraw Hill International, 2nd edifion, 2007
3 John J, Crasgy, “Infroduction to Robolics”, Addison Weslay Publishing, J3rd adition, 20110

4, Baeed B, Mk, "Introduction to Robobics: Analysis, Systems, Appicabions”, Pranfica Hall, 2001,

5 K. 5 Fuy R C. Gonzales and C. 5 3. Les, "Robotice”, McGraw Hill, 2008.
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Webh Referances

hitpanplel acinfcoursea 121051 12105248/

hitpe e intechopen. comibooksimedical_robotlesimotion_tracking for_minimally_invesive  robotic swrgery
hilps e irtechopen. combocksimedical_robolicslrobolie_applicafions_in_neurosurgery

hipsfwww intechopen combooksimedical_robotics/medical_rabolics_in_cardize_surgery

hitpsenen worddscientific. combwaridscnatmrr

B pe & p sk

COsPOs/IP30s Mapping

.| . Program Dul:cumiﬁns] ;::z:::;:{p:;gi;
PO1 POZ | PO3 | POM | POS | POS | POT | POB | PO9 | POT0 | PO11 | POIZ | PSO1 | PSOZ | PSO3
1 a3 ¥ 1 = 1 = - - 1 - 2 -
2 |2 | 2| -11]3]1]- ] [ 1 ] 5 -
- T "TEDER D i i i : 2 n
4 a 1 1 1 1 1 - - - - - 1 = 2 i
_5_ 3 1 1 - 1 1 - -] - - - 1 - 2 -

Correlation Level: 1- Low, 2 - Medium, ¥ - High
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NETWORK ESSENTIALS
U13CCOG3 (Cormmen to EEEMECH, CIVIL, ICE MECHATRONICS, BME)

Course Objectives

v Tounderstand the fundamental concepls of computer communication and data nehworks

» To gain the necessary knowledge and skills 1o work effectivaly with network engineening and administrators
« Tolearn how lo research  communicated natwork and IT issuing by reading relevant industry information

« To understanding the basic technologies and slep required for setting up managing small LAN

« To understard the varous technologizs of security to protect the infaermation in nebaork

wor
O =
=T
w0
I
)

Courge Outcomes

After compledion of the course, fhe siudents will be able o

GO - Understand the basic knowledge and skils 1o implement defined nebwark architesture
G2 - Explain Ihe perommances of data fink conirol and their access madium

CO3 - Describe about internet Protocsd end thair working procassas in IPY.

GO4 - Explain the basic consepts of Transport Protoceds and working of TGP Fayer

GOS - Design and study the operalions of Securlty and thelr different algorithm

UMIT | NHETWORK MODELS {9 Hrz}
Data communications- Nobworks-PAR LAM, MAN  and WAMN- Intemet, Intranet and Extranets- Profoocols and
standards- OSSO reference model- TGRIIP profocol suite-Broadband  13DM-ATM  protocol  reference

mesdel-- SONET/SOH  architecture-Bluatooth  and  UWE <SWHF-WiMax Cognltive  Radics- Adhoc and Sansar
Mebwarks-Greaan communications.

UMIT Il DATA LINK CONTROL AND MEDIUM ACCESS {% Hrs)
Types of errors- Error defecfion and cormeclion- Checksum- Framing-Flow control-Slop and wail pratool
Go-back M- Sslective repeatl protecols HOLG-Random access protacols- Controlled aceess- Wieed LAMS- |[EEE
standards, IEEE &02.3, 8024, 802.5 and BO2.6- - Fast Ethernet- Gigabit Ethernel =\Wiretess LANS- IEEE &02.71,

URNIT I HNETWORK ROUTING {9 Hrs)
Loglcal addrassing- Pvé addresses- IPvE- Inbermel profocol- Transition from IPv4 to IPvG- Mapping logical to
physlcal address- Mapping physical fo legical address- WOMP-Direct Vs Indirect delivery- Forwarding-Linicast
and Mugicast rouling protocots- Differant Rouling Algadthms-Intemnelyorking-Rowers and galeways,

UMNIT IV TRANSPORT AND CONGESTION {9 Hrs)
Elemants af Transpoar Protocels: eddressing, Connection Establishment, Conmeclion Release, Ermor Contrid and
Fiow Conbrol = Congestion conbrol Desirable Bandwidth Allocation, Regulating the Sendng Rate, Wireless 1ssues-
UDP, RPC -TOP Prolacel, TCF eonnection managament, TCP sliding window and congestion control

UNIT V SECURITY {9 Hrs)
introduction bo Cryplography, Cipher texl, symmelic key cryplography —AES and DES, RSA public key and
private kays- Digital signaturg Securily in the infernel, IPSec, PGP, VPN and Firewalls. Authenficafion Protocols:!
Shared Secret Key, Tha Diffie-Hellman Key Exchange, Authentication Using Kerberos. Wireless Sacurily- issues
amnd chall=nge

Text Books

1. William Stallings, “Data and computer cormmenacations”, Ninth Edilion, Pearson Education, Mew Deili, 2074,
2. Bahrour A Forouzan, "Data Communication and Metworking®, Fifth Edition MoGras  Hll, New Delhi, 2013,
5 Palapa Wenkalram and Sathish Babu, B, "Wirsless &Mobile Mebeork sacurily” Tala MoGraw Hl, Mew Dalbi, 2010

Reference Books
1. Douglas E. Comer, "Internetworking with TCRIP (Molume 1) Principles, Protecols and Architecture™ & Edition,
Fearson Educaticn, 2013,
2. Mader F. Mir, “Computer and Communication Metworks', 2*2 Edition, Prentice Hall, 2014,
3. Ying-Dar Lin, Ren-Hung Hwang and Fred Baker, "Computer Metworks: An Open Source Approach® MeGraw
B.Tech. Mechanical Enginearing
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Hill Publisher, 20171.

4. Bahrouz A. Forouzan and Firouz Maosharraf, “Computer Metworks a Top Down Approach”, TataMeGraw-
Hill, 201 7.

5. Rieh Selfert, James Edwards, "The Al Mew Switch Booke The Complete Guide to LAN Swiltching Technolagy”®,
2™ Edithan , Wiley Pubdishing ne, 2011

Weh References

1. hitpsdtinyurl comityoyBed 54

2. hitpsdtinyurl.comiyapngac?

3. hbpsdtingurl, cormiydf33yes

4. hlipsdnplelac, infoowr sea105M 051108105081/
5. hilpsiinglelac. infcourgea 1081 05106105183/

COs/POs/PSOs Mapping
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1 2 1 1 1 1 2 = - . 1 2

2 2 ] 2 1 i - = £ - 9 - = -

3 - T - 1 |'= =1 = - : 1 . : :
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WEE PROGRAMMING L T F C Hms
{Common to EEE,ECE. MECH. GIVIL, ICE MECHATRONICS. BME) 3 0 0 3 45

Course Objectives

« To Leam the fisviamentals of web application development

« To understand the design companents and toals using G535

+  Tolearn the concepts of JavaSerip! and programming fundamentals.
«  Tounderstand the working procedure of XKML

« To study about sdvance scrpling and Ajas applicalions

U1sCCO54

Course Outcomes

After completion of the course, the sfudents will be able lo
GO1 - Comprehend kasic web applications using HTML (K2}

GOZ - Use CS55 to design wad applications {K3)

G033 - Use jave scripts functions for the web page creation (K3)
G4 - Explain XML struclurs (K2}

=05 = Demonsirate the web 2.0 application 1o advanca scripts [K2]

UMIT | INTRODUCTION TO WWW & HTML (9 Hrs)
Prodocals, secwre connections, applicetion and development bools, the wab browser, Whad is server, dynamic [P,
Wab Design: Web s&e design principles, planning the sie and navigation. HTML: The development process, Himl
tags and simple HTML Torms.

LUMIT I STYLE SHEETS 19 Hrs)
055 Need for ©55, Infroduction to G55, basic syntax and sbructure, using G353, background Images, coloes and
proparties, manipulating texts, using fonts, borders and boxaes, margins, padding fisls, positioning usng G335, G352,

UMIT Il JAVA SCRIPTS (9 Hrs)
Cliant side seripling, JavaScripl, develop JavaScripl, simple JaveScript, variables, fumctions, condifions, loops and
repatition.

LIMIT IV XML 12 Hrs)
XML Introduction o XML, uses of XML, simple XML, XML key components, DT and Schemas, Well formed, using
XML with application XML, X5L and X5LT. introduction to X350, XML transformed simple example, X510 slaments,
transforming with XSLT.

UMIT V¥ ADVAMNCE SCRIPT (8 Hrs]
JavaScript and objects, JavaSeripl own objects, the DOM and web browser environments, forms and validations
DHTML: Combining HTML, C55 and JavaScripl, evenis and buttons, confrolling your browsar, AJAK: Introduction
advantages & disadvantages, AJAX based web application, allernatives of AJAX.

Text Books

1, Ralph Mazeley, M.T. Savaliya, "Developing Web Applications”, BPE Publications, 2017,

2, Hirdesh Bhardwa,, “Web Designing®, Pothicom, 2016

3, P, Daxibel and H.M. Deited, Interned and World Wide Web - How to Program, Pearson Edecation, 2008

Reference Books

1. Ralph Moselay, "Developing Web Applications”, Wiley India Pyt Lid, 2013

2. Jog| Sklar, * Principles of Wab Design®, Gth editon, Cengage Learning, Inc. 2014

a, B M. Harwani" Developing Webk Applications in PHP and A8, Tets MeGraw-Hll Education, 2010
4, LHamk Ray, Wb Technologies, Ouford University Preass

Web References
1, hitpa:inptelac. infcourses 106 061 B5 1061 56/
2, hitps:ifwew. coursere.orgfleammimi-cas-javascripl-ior-wab-developers

g B.Tech. Mechanical Engineering
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3. hiipesicode tutsplus comicourses/how-to-bacome-a-web-devalopar

4, hiipzhwebdesignerwall.com/

5. hilipa:Mewew amashingmagazineg. com/

COs/POs/P50s Mapping

i Program Outcomes (POs) E':tgﬂﬂ ! F-‘?;g::li::
PO1 | POZ | PO3 | FO4 | POS | POS | POT | POS | PO | POMO | POY | PO1Z2 | PSO1 | PSOZ | PSO3
R THT Yyl 13 3 =11 =12 |- : - _ 1
g [ 2 [ lel 2 ld =] «1=] = - ; = = :
g | [ wlE | ] &) =] i - - : :
¥ @ 3] vlalz g =l =]=1=]3 : : _
T HENERIARRRER EREN N e _ 1 s ‘

Correlation Level: 1- Low, 2 - Medium, 3 - High
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PRIMNCIPLE OF ARTIFICIAL INTELLIGENCE AND L T P C Hrs

U19AD0O51 MACHINE LEARNING 3 0 0 3 48
(Common to EEE, ECE, CSE, [T, ICE, MECH, CIVIL, CCE)
Course Objectives

= Tounderatand basic principles of Arificial Intelligence

= To learn and design Knowladge fepregentation

» Tounderstand the concept of rasoning

+ Tomasler the lundamentals of machine leaming, mathamatizal framewer® and leaming algonthms

»  Toundersiand the reinforcement and stalistical kearning,

Course Oulcomes

After completion of the coursa, the students will be able to

CO01 - Understand foundabonal principles of atficial inelligence. (KZ)

G002 - Understand foemal melfods of knmdedge representation. [(K2)

C03 - Understand the fundarmental issues and challenges of Reaaoning, (K2)

CO4 - Analyze the underlying mathematcal refalionships with Machine Learning algorithms. {K3)
CO5 - fpply vanous models for Arificial Infelligence programming lechniques. (K4}

UMIT | INTRODUCTION {2 Hrs)
Introduction 1o Arificlal inteligence - Artificial Intalligance Problems -Timelines of Artificlal inteligence - Production
Systems - Stale Space Representaton - Branches of Artificial inteligences - Application of Artificial inteligence.

UINIT Il KENOWLEDGE REPRESENTATION {9 Hrs)
Knowledge Management - Types of Knowledge - Knowisdge representalion - Approaches ko Knowledge
representation - lssues in Knowledge representation - Knowledge base. First order Logic — Frames — Gonceplual
[apendznoy.

UNIT Il REASONING {9 Hrs)
Types of reasoning - reasoning with Fuzzy Logic - Rule based Reasoning - Disgnosis Reasoning.

UNIT IV LEARNING {9 Hrs)
Types of Learning - Machine Learning - Intelligent agents - Associabion Leaming: Apnion Algorihm - Casa Shudy
Cugiomer Saguence and STADA Application = k-Means Clustering - Fuzzy Chestering - Cluster Similaridy

UNIT ¥V REINFORCEMENT AND STATISTICAL LEARNING {3 Hrs)
Markov Decision Problem - Hidden Markow Madel - Linear Classifier - decision Tress: Random forest - Bayasian
Mebwark = AWM - ANN Learning process - Types of Network — Percepiron - RBF Network, - Case shedies: Character
recognition.

Texl Books

1. Anand Hareendran 5., Anand Haresndran, And Vinod Chandra 5.5, "Arificial Integence and Machine Leaming”
PHI Publication, 2014,

2. Tam M. Mitcha8, “Machine Leaming”, McGraw-Hifl Science, 1997,

3. Peter Harringion, "Machine Leaming In action”, Manning Publication, 2012,

Referance Books

1. Charu C. Aggarwal *Data Classification Algorithms and Applications”, Chapman & HalllCRE Data Mining and
Enowledge Discovery Series.

2. Andreas C. Musller and Sarah Guido, “Infroduction o Machine Leaming with Python®, O'Reilly Media, nc. Firsl
Editlon, 2016,

3, Eramy Watl, Reza Borhani, and Aggelos K. Kalsaggelos "Machine Learning Refined Foundations, Algorithms,
and Applcations”, Cambridga University Prass, 2006,

4, Shai Shalev-Shwiariz and Shal Ben-David, *Understanding Machine Leaming: From Theory to Akgorthms®,
Cambridge University Press, 2014,

ﬁi o 0 B Tech, Mechancal Engineering
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Web Resources

1. hilges: e coursera. erglleamdmachine-lzarming

2. hitps:imil-cheaisheel readthadocs, iofenflatestiregression_algos, Mmi
3. hitpsWmachinglearningmasiery. com/fa-dour-al-maching-leaming-algonithms

COs/POs/IPS0s Mapping
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- - Program Outcomes (POs) gm";ff:;g';

PCA | POZ P P4 | POS | POE | POT | POS | POS | POYO | POAY | POM2 | PSSO | PSO2 | PSO3
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2 'I-'I z i = = - - - 5 - i 1 s
3 2 2 1 2 s - = . . . . - 1 ¥
4 3 2 2 2 1 = . " - - 1 - i
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DATA SCIENCE APPLICATION OF VISION L TP C Hres
U19AD0O52 iCommon to EEE, ECE, G5E, IT, ICE, MECH, CIVIL, CCE, BME,

Machatronics) 30 0 3 45

Course Objectives

#  Tounderstand the capability of 8 machine fo get and anatyze visual information and make decsions
=  Tokam methods and algorthms for Vision

» Tobearn how bo use desp leaming for Vision tasks

= Toundersiznd the newral nelwark consapts

«  To slegy the real world applications using computar vision

Course Qutcomes

After completion of (he couwrse, the studanls will be able fo

G0 - Understand the methods and algorithms for mage processing, (K2)

G082 - Apply object detection and segmentafion concapls for image processing, (K4)

CO3 - Apply scalabde algonthms for large dalzsats in vision. (K4)

G4 - Analyze deep kearning and newral natwork architechures for image and video processing. (K3)
COS = Apply visizn-based solullons for specific rea-wadd applications. (K4)

UNIT | IMAGE FUNDAMENTALS (9 Hrs]
Pixgls - The Building Blocks of Images - The image Cocrdinate System - RGE and BGR Ordaring - Scaling and
Aspect Ratios. Image filkers - Gaussian blur - Median [ifler - Dilation and erosion - Custom fiters - Image thresholding
- Edge detection - Sobel ¢dge delector - Canny edge detector,

UNIT Il OBJECT DETECTION AND SEGMEMNTATION {9 Hrs)
Image Fealures - Harls comer delection - Local Binary Patterns - Image slitching - Segmentaion; Comdaur deteclion
= The Watershed algorthm - Super pixels - Homalized graph cut.

UMIT Il MACHINE LEARNING WITH COMPUTER VISION {8 Hrs}
Data pre-processing - Image franslation thiowgh random cropping - Image rotetion and scaling - Applcations of
machine learning for compuber vision - Logistic regression « Support veclor machines - K-means clusiering.

URIT IV IMAGE CLASSIFICATION USING NEURAL NETWORKS 19 Hrs)
Image Classification Basics Types of Leaming - Tha Deap Laaming Classilication Pipeling - IMroducton to Mewrad
Matworks - The Percepiron Algorithm - Backpropagation and BMulti-layef Melwarks - The Fowr Ingredents in a MNeunsl
Matwark Recipe - Weight Initialization - Constant Inifializaton - Uniform and Normal Qistibulions - LeCun Unifomn
and Kormal - Understanding Comvolutions - CAM Building Blocks - Common Architectunas and Training Fablems

UNIT ¥ COMPUTER VISIOM AS A SERVICE {9 Hrs]
Compader vision a5 a senice = architechure - Developing a server-client modal - Computer vision engine.

Text Books

1. Rafasl O, Gonzalez, Richard E. Woods, *Digital image Processing”, Third Edibon, Pearson Education, 2008,

2. Milan Sonka, Vaclay Hlevae, Roger Boyle, “lmege Processing, Analysis and Maching Vision®, Third Edilion,
Cengage Leaming, 2007,

3. Gary Bradski, "Leaming OpenC\’, Firsi Edillon, 2008,

Reference Books

1, Alok Kumar Singh Kushwaha, Rajeey Srivastava, "Recogndion of Humans and Their Activibes for Video
Survelllanca”, 1G] Global, 2014,

2, Ying-ll Tian, Arun Hampapur, Lisa Brown, Rogerio Feris, Max Ly, Andrew Senior, "Evenl Delection, Query, and
Retrieval lor Video Surveillance®, 1G] Global, 2009,

3, Matlhew Tk, Gang Hua, “Vision-besed Inleraction®, First Edition, Morgan Clayposl, 2013,

4, lan Goodiellow, Yoshuo Benglo, Aaron Courville, “Deep Leaming (Adaptive Compulation and Machine Leaning
series)”, MIT Press, 2017,

S
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&. Fan Jiang, “Anomalous Event Detection from Survellance Video', ProQuesal, 2012,

Web Resources
1. hitps=ifwaine kaggie comilaarmicompuber-vision
2. hitps:imiachinelaarningmastary. comfwhal-is-compular-vision
3. hitpezifwwns. wdemy comdeoursedpythono
4. hitpeztewew. analyticevidhya.comiblog' 3018030 pancy-funclions-compuder-wision-pylhon!
&, hitpe-tfevws youtube combfwatch Tw=ME1PCpADwkO&ab_channal=Programmingltnowecdge
COs/POs/PS0s Mapping
Program Specific
comes [POs
cOs FYRram ot (POs) Qutcomes (PS0s)
POY | BOZ | POY ) POS | POS | PO | PO | ROS | PO | POLO | PDYY | POIZ | PSOH PS03 P33
EBEREARIERE = = R - 2 2 :
2 2 1 1 2 = - - . . - 1 1 1
3 2 |2 |21 =] -1 - - - . 1
4 1 2 z 2 1 - - - . . : 1 2 -
5 2 1 2 ] 1 - - ] i 1

Correlation Level: 1- Low, 2 - Medium, 3 - High
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OPEM ELECTINE -1l
L T PF E Hrms
U18HS061 PRODUCT DEVELOPMENT AND DESIGN 3 00 3 4B
Course Dbjectives
« To provide the basic concepts of product design, product features and its architectura.
+ To have a basic knowledge in the common features a product has and how to incorporate them
suitably in product.
= To enhance team warkmg skills,
» Todesign some products for the given set of applications.

= Tocompate with a set of tools and methods for product design and development

Course Outcomes

After complelion of the course, the sludents wil be able fo

SO - Apply the concepl for new product development, (K3}

C0O2 - Validate knowledae on the concepts of product specification. (K5)
€03 - Describe the principles of mdusirial design and profotyping. (K2}

S04 - Apply knowledge on produc] archileciure, (K3}

COS - Review the cancepl of produst developmnent and customer neads, (K5)

UNITI INTRODUCTION TO PRODUCT DEVELOPMENT {9 Hrs}
Producl developrment versas design, product development process, product cost analysis, cosl models, reverse
enginesring and redesign product development process, new praduct development, tear down method,

UNIT Il PRODUCT SPECIFICATIONS {2 Hrs)
Estabiishing the product specfications— Targae! specifications = Refining specifications, concept generation-Clarify
the problem — Search internally - Search externally = Exploe sysiematically - Reflect on the Resulls and the
Frocess,

UMIT Il PRODUCT CONCEPTS (3 Hrs)
A Comcepl generation, product configuration, concept evaluaton and salecton, product embodements.

B: Quality funciion deploymant, proguct design specification, physical prototypes-types and technique,
dimansional analysis, deskgn of exparimants.

UMNIT IV PRODUCT ARCHITECTURE (8 Hrs)
Caoncept salaction- Scresning — sooring. Product amchitesture = Impkeation of architecture - Estabiishing the
architeciura — Related system lewad dasign isswes

UNITY PROTOTYPING (9 Hrs)
RaliabiEy, failere identificabion techniques, Poka-Yoke, Design for the environment, design for maintainabiity,
product safaty, liabiBly and design, design for packaging,

Text books

1. Kari T_Ulrich and Stevan 0.Eppinger, "Product Design and Development®, MoGraw-Hill International
Edns.

2. Siephen Rosenthal ‘Effective Product Design and Developmeant”, Business One Orwin,
Homewood,

3. Ofto, K. M. Product design: technigues in reverse enginesring and new product development.

Reference books
1. Ashby, M. F., & Johnson, K... Matenals and design: the art and science of material selection in
produci design. Bulterworth-Heinamann.
2. Kewin Otio and Kristin Wiood, “Technigues in Reverse Enginaering and New Product Development”,
Pearson Education, Chennal, Editign IIL
B.Tech. Mechanical Enginsering
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3.
4

5.

Chitale A%, and Gupta R.C., "Product Dasign and Manufacturing®, 61h Editien, PHI

Taurt Pugh,"Tool Design = Integrated Methods for Successful Product Engineering”, Addison
Wesley Publishing, Mew york, NY

Kumar, A, Jain, P. K., & Pathak, P. M. Feverss engineering in product manufaciuring: an
overview. DAAAM international scientific book,

Web References

SR

htiptiveenw. worldcalorgfitleiprsduct -design-and-developmentiock 204 505853

hitps Seawer_pdidrive.com/produci-design-and-development-e362E9813,hml

hitips it smashingmagasne. com 201 80 Veom prehensive-guide-product-design/

httes:fenwe smashingrmagazine.comf201 8101 /comprahenshve-guide-product-deggnf

https-fiocw.mis. edwoursesisloan-school-of-managemant’1 5-TA3j-product-design-and-development-
spring-20ddieciure-notesiclas_int_crse_ & pdf

6, httpsfswayam.govinindl_noc2d_delifpreviaw
COsiPOs/PS0s Mapping
Program Specific
COs Program Qutcomes (POs) Oute s {PSOs)
PO1 | PO2 | PO3 | PO | POS | POE | POT | POB | PO9 | PO10 | PO11 | PO12 | PSOA | PSOZ | PS03
1 3 - k! - A - - . = 2 -
2 ] 1 - 2 - 3 - - - - - - 3 - . -
3 1 - 3 - 2 - - - - . . e z 2 i
4 3 1 - 3 - - - - - - 1 - =
5 1 - 3 3 - . ; = 3 - 2 - r

Correlation Lavel: 1- Low, 2 - Medium, 3 - High
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L TP C Hrs

U19HS062 INTELLECTUAL PROPERTY RIGHTS i mnE ;5
Course Objectives

« To introduce fundamental aspects of Intellectual Property Rights to students who are gaing to play

a major role in development and management of innovatlve projects in industries

« To disseminate knowledge on patents, patent regime in India and abroad and registration aspects
s To disseminate knowledge on copyrights and its related rights and registration aspects

= To disseminate knowledge on trademarks and registration aspecis

« Awareness ghout currant trends in IPR and Governmant steps in fostering IPR

Course Qulcomes

After complalion of e course, the students wil be able to

01 - Complate thevr academic poojects, shall get an adequeats knpwledga on patent and copyright for thedr
mnovative resaarch works (K2}

CO2 - Presanting usaful insight on novelty of their idea fom siate-ol-ihe &l search during teir project work
parnd. (K3}

03 - Posting Intaliectual Proparty as a career option like R&D IP Counssl, Government Jobs —Fatent Examiner,
Frivate Jobs, Patent agent andior Trademark agent and Enlrepransur (RE)

C04 - To disseminale knowledge on Design, Geographical Indication, Plant Yariaty and Lavoul Daesign Prolecion
and [heir regisiration aspects (K1)

CO5 - Ceganizing el khea or innovations and analyse ethécal and professional issues which arise in tha
intallectual progeny law conlext, (K4)

UNIT | OVERVIEW OF INTELLECTUAL PROPERTY {3 Hrs)
Indroduction and the need for infellactual propery rght (IPR) - Kinds of Intalleciual Propery Rights: Pafent,
Ceopyright, Trade Mark, Cesign, Geographical Indication, Plant Variaties and Layoul Design = Genalic Resources
and Traditional Knowledge — Trade Sacret - IPR in Indiz - Ganesis and developmint = IPR in abrosd - Majer
Indemational Inslruments conceming Intellectual Property Rights: Paris Comvantion, 1863, the Barne Convention,
1886, the Universal Copyight Convention, 1952, the WIPO Convention, 1367 the Patenl Co-operation Traaty,
15970, the TRIFS Agresment, 1904

UNITII PATENTS {8 Hrs)
Fatents - Blemants of Pateniability: Mowally, Non Obwvisusness [Inventive Steps), Industrial Application - Non -
Patentable Subject Matter - Registralion Procedure, Righlts and Dulizs of Paleniee, Assignmand and licenca,
Restoration of lapsad Patents, Surrender and Revocalion of Patents, Infringement, Remedies & Penalties - Patent
office and Appellate Board

UNIT Il COPYRIGHTS {8 Hrs)
Matura of Copyrighl - Subject matter of copyright: onginal literary, dramatic, musical, arfistic works; cinematograph
films and sound recordings - Registralion Procedure, Term of protection, Ownership of copyrighd, Assignmant
and licence of copyright - Infringemend, Remedies & Penallles — Related Rights - Distinction batween related
nighls and copyrighis

LNIT IV TRADEMARKS {8 Hrs)
Concepl of Trademarks - Different kinds of marks (brand names, logos, signatures, symbols, well known marks,
cortifcabon marks and service marks) - Mon Repgistrable Trademarks - Registration of Trademarks - Rights of
holder and assamment and licensing of marks - Infringement, Remedies & Panallies - Trademarks registy and
appallabe board

UNIT V¥ OTHER FORMS OF IP (% Hrs)
Design; meaning and concapt of novel and original - Procedure for registration, effect of registration and ferm of
protection Geographical Indication (Gl Geographical indicalion: meaning, and difference between GI and
trademarks - Procedure for registration, effect of registration and term of protecken,

- B.Tech. Mechanical Engingering
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Text books
1. Milhywananda, KV, Intellectual Property Righls: Protection and Managameant, India, IN: Cengage Leaming India

Private Limited, 201%

2. Mearaj, P., & Khusdeep, D, Infelectual Fropery Rights. India, [N; PH learning Private Limied. 2044

Reference books

1.
'

3

4.

5.
B,

Ahuja, W K Law redating to InteBectual Propary Rights, India, IM: Laxis Mexis, 2017,

Deborah E. Bouchow, Intelleciual Property: The Law of Tredemarks, Copyrighls, Palents and Trade
Secrals, Cengage Learning, Third Editken, 2012,

Edited by Derak Bosworth and Elizabeth Webster, The Management of Intellactual Proparty, Edward Ebgar
Fubfizhing Lig., 2013

Prabusddha Ganguli, Infellactual Properdy Rights: Unleashing the Knowladge Economy, McGraw Hill
Educabion, 2011,

SV, Satakar, Intallactual Proparty Rights and Copy Righls, Ess Ess Publications, Mew Dathi, 2003,

W Scopla Vinod, Managing Intellactusl Properly, Prantica Hall of India pvt Lid, 2012,

Web Referancoes

1.

T ETE S0

Sybramanian, M, & Sundararaman, M. (2018). Intellactusl Propery Rights — An Owverview. Retrieved from
hitp: e bou ac infeells/pridocsfipr-eng-ebook pdf

Wardd Intelfectual Properdy Organisation, (2004). WIPO Intelleciual property Handbook Ratrieved from
hitps-fwerw wipo.int'edocs/pubdocsienfiniproperty/48934wipo_pub 439 pdf

Call for IFR Promption and Managemand [htpilicipam,gov.ind

Wodd Intalfachual Propardy Organisafion (hbps:Mwwow wipointfaboul-ipfenf)

Office of the Controller General of Patents, Dasigns & Trademarks (hkip:theanw ipindia,ni nd

Journal of Intelleciual Property Righis (JIPR): NISCAIR

COs/POs/PS0s Mapping

Program Specific
Program Outcames (POs) Outcomes (PSOs)
Ak POA | PO2 | PO3 | POY | POS | POG | POT | POS | POS | P00 | PO11 | PD12 | PEOY | PE0OZ| PSOI
i 1 ] 2 1 2 - 2 - - -
2 1 - 3 - 2 - i z - - z " . F
3 | - | - | 2 1 3 | 3 5 | - | - | -
4 ) - 3 2 " 2 2 - - - 2 -

J 1 - 1 - 2 - 1 2 - 2 - - -

Correlation Level: 1- Low, 2 - Medium, 3 - High
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U19HS063 MARKETING MANAGEMENT AND RESEARCH I:; : : : :;E

Course Objectives

» Tofacilitate understanding of the conceptual framework of marketing in enginsering.

» To understand the concepls of product and market segmentation for engineering services and
technological products.

= Anabyzing the various pricing concaplts and promotional sirategies for engineering and iechnology
markets.

= Learn to focus on a research probiam using scliantific methods in engineering and echnoiogical
enterprisas

» To be able to design and execute a basic survay resesrch rapors i in engmesding and
technological enterprises

Course Dutcomes

After camplefion of ihe course, the students wil be able fo

CO1 - Analyze tha undamental principles involved in managng engmeering and echnological markets (K3}

C02 - Understand and develop prodect, 2nd Markel Segmenation for engingaring sersses and lechnsiagical
Products (Kd4)

C03 - Develop priceng and promotional sirategiss for engineerng and technology markeds {K&)

COd - Analyze mamket probiems and be capable of applying refevant modals to ganerate appropeiate solutions
o meel chalenges in engineering and technological enlerprises {K3)

GOS8 - Idenlify the intermelationships between market frends, Innovation, sustainability and communicaticn
in engineering and lechiological enterprises {K5]

LUNITI MARKETING = AN OWVERVIEW {3 Hrs)
DCiefinition, Markeling Process, Dynamics, Meeds, Wanis and Demands, Marketing Concapls, Emarcnment, Rl
Types, Philosophies, Selling vs Markating, Consumer Goods, Indwstrial Goods,

UNIT Il PRODUCT AND MARKET SEGMENTATION (8 Hrs)
Product, Classiications of product, Product Life Cyele, Mesw product developeient, Branding, Segmentation
faciors, Demographic, Psyeho graphic and Geographic Segmeniation, Process, Patterns. Senvices markating and
Industrial markefing,

UMIT I PRICING AND PROMOTIOMNAL STRATEGIES (3 Hrs)
Prica: Objectives, Fricing Decizsione and Pricing Maihods, Pricing Managament Adverdsing-Chadsclaristics,
Impact, Coals, Types, Sales Promolion — Point of purchase, Unigue Selling Propositons, Charactarstcs,
Wholezaling, Fetalling, Channel Design, Logistics

UMIT IV RESEARCH AND ITS FUNDAMENTALS (9 Hrs)
Research: Meaning, Objectives of Research, Types of Research, Signfllcance of Research - Methods Vs
Methodology - Research Procass — Components of Reseanch Problem, Lileralure Survey — Primary Dala and
Secondary Data, Queslionnaire design, Measurement and Scaling Technigues.

UNIT ¥ BASIC STATISTICAL ANALYSIS AND REPORT WRITING {3 Hrs)
Fundamentals of Stafistical Analysis and inference- Measures of Central Tensency -Measures of Dispersion -
Measures of Asyminedny - Reporl Wriling: Types of research reponts, Techniques of Inerpretaticn, Precautions in
Interpretation, Significance of Repar Wriling, Diferent Sieps in Reporl Wriling, Layoul of Research Repor,
Mechanics of Wriling Rasearch Report, Ethics in Research

Text books

1. Philip Kolter & Kellar, "Marketing Managemeant”, Prantica Hall of India, 14th adition, 2012.

2. LEen, Gary |, and Arsnd Rangaswamy. “Markebng managers make ongoing decisions abod producl
features, prices, disribulion options”, The Handboook of Marketing Research: Uses, Mesuses, and Futwre
Advances (2006)

B.Tech. Mechanical Enginaering
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Referance books

1. Chandrasekar, K8, "Marketing Management Text and Cases’, 1st Edilion, Tata McGraw Hill -
Vijaynicoke, 2010,

2. Kotharl, C. "Ressarch Methodology Metheds and Tachniquas®, Mew Age International (F) Lid., 2017

88

3, RajanZexena, Marketing Managemenl: Text cases in Indian Contest.(3rd edifion) New Delhi, Tala MoGraw

hill, 2008

4, Moisander J, Valionen A, "Qualitative marketing research: A cultural approach”, Sage Publisher,

2006.

5. Malhotra MK, Satyabhushan Dash, “Marketing Research: An Applied Orientation”, 7" ed, Pearson
Education, 2018

Weh References

1. hitpafewayam.gov.inind!_noc20_mg2&ipreviaw
2. hitpafevayam.gov.inindl_noc20_mg2ipreviaw
3. mitpszifwesnw entregrenaur.comfancyclopedia/markat-research

COs/POsIPE0s Mapping

i Program Outcomes (POs) g;ﬂ;‘rzfr;;g‘:}
PO | PO2 | PO | PO4 | POS | POG | POTF | POS | PO9 | PO10 | PDYT | PODE2 | PEOT | PEOZ | PEOI
1 - 1 - - - - 1 - 1 - - -
2 - 1 =l - | 9 sl = . . 1 . -
3 - 1 - 1 - . 2 1 . 1 » - =
[ 4 - 3 2 2 - 1 - 1 1 2 - 1 -
B ) - || 2] ] e |2 g-| & | 2 - 1 - :

Correlation Lavel: 1- Low, 2 - Medium, 3 - High
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U19HS 064 PROJECT MANAGEMENT FOR ENGINEERS

W
o =
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45
Course Objectives
» Toundersliand the warious concepis and steps in project management.
# To familiarize the sludents with the peopedt feasibiliy studies and project like cycle
v Toenable the students 1o prepare & project schedule
» Tounderstand the risk managemend and project Condrol process.
= Tolgarn about the closure of a project and slrafegies o ba an efective project managas

Course Oulcomes

After completion of the course, the students will ba able fo

SO - Inferpred the different concepls and the vadous steps in defining a project, (K2}
C02 - Examining the faasibdily of a projecl (K1)

CO3 - Build a schedule for a Projact. {KS)

COd - Pradicl the risk associatad with 3 projact and demonstrale the prajecl audil. (K2)
CO8S - Analysa the project team and culline the Projact chesura. (K4]

UNITI PROJECT MANAGEMENT CONCEPTS {9 Hrs)
Projact: Meaning, Atbibedes of a project, Project Life oycle, Project Stakeholders, Slassification, Importance of
project management, Project Portfofio Management System, Different Projest Managemend Streciure, Steps in
Crefining the Projact, Project Rollup ~ Process breakdown structiure = Responsibilily Malhices = External causes
of delay and inlemal constraints

LINIT Il PROJECT FEASIBILITY ANALYSIS (9 Hrs)
Dppodunily Sludies, Pre-Feasidfly stedies, and Feasibiily Stedy: Marksl Feasibilty, Technical Feasibilily,
Financial FeasibiEly and Economic Feasiblity, Fisancial and Economic Apgratsal of & project, Social Gost Bene(il
Araiysis in India and Praject Life Gyclie

UNIT Il PROJECT SCHEDULING & NETWORK TECHMIQUES {3 Hrs}
Scheduling Resources and reducing Project duration: Typas of project constraints, classification of scheduling
probdem, Resowrces allocation methods, Splitting, Multitasking, Benafits of scheduling sesources, Ralionale for
reducing project duration, Options for accelerating Progect completion

Deweloping and Constructing the Project Metwork (Problems), FERT, CPM; Crashing of Project Mabtwork.,

UMNIT IV PROJECT RISK MANAGEMENT AND PROJECT CONTROL 9 Hrs)
Projeet Risk management; Risk concepl, Risk Mentification, Risk azsessment, Risk response development,
Confingency planning, Conbingency fhnding and Gime buffers, Rk response contrel, and Change control
ARGt

Budpeting and Project Controd Procass, Control issuas, Tendering and Condract Adminisiration. Steps in Projgect
Appraisal Process and Project Audis

UNIT Y PROJECT CLOSURE AND MANAGING PROJECT {9 Hrs)
Praject Closwere: Team, Tearn Member and Profect Manager Evatustions. Managing wersus Leading & Project:
Crualiles of an Efective Praject Manages, Masageng Project Slakehalders, Managing Project Teams: Flee Stage
Team Davelopment Madel, Siuational facters affecting leam developrment and project leam pifalis,

Text boocks

1. Erik Larson and Clifford Gray. "Project Management: The Managenal Process®, 6Gth Edn, MoGraw Hill
Education; 2017.

2. Harold Kerener. "Project Managemenk A systems approach to Planning, Schedufing and Confrolling. 1210
Edn. John Wiley & Sons; 2017

B.Tech, Mechanical Enginesring
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Reference books

1,
&

)

4.
5

Web Referencos

Meredith, J.R. & Mantel, 8, J, “Projec! Management- A Managerial Appraach”. John Wilay. 2017

Prazanna Chandra, "Projecls: Planning, Analysis, Selection, Financing, Implemantalion, and Raview®, gih
Edn. MeGraw Hill Education; 2012
B C Punmia by K K Khandshmal “Project Planning and Conlrod with PERT and CPM, 47 Edn, Laxmi
Fublizations Private Limited; 2016,
Hira M Ahuja, 5.P.Oozzi, 5.0 Abourizk. "Project Managemant™. 2™ Edn. Wilay India Pl Lid; 2013
& guide 1o Project Manzsgement Body of Enowladge”™. 6% Edn. Project Managaement Institubs; 2017,

1. wewnw pmioorg
2. www projectmanagement. com
3. htps:tewew scisncedirect.comfournalfiniernational-journal-of-project-managameant
4. htips:inplelac.infcowsas 1 1007 10107081
5. htips:finplelac.infcourses'1 1001041101 04073
COs/iPOs/IPS0s Mapping
Program Specific
s Program Outcomes (FOs) ﬂ:ﬁg i FIEEDG}
-]

PO | PO2 | PO | PO4 | POS | PDE | POT | POB | POS | PO1O | PDYY | POM2 | PEOA P30Z | PEO3
1 2 . 1 . . . . . ? . i s - - .
2 - 2 1 - ] - 1 1 1 1 - -
5 . 1 3 s o 1 5 -
4 3 i 1 - i 1 - 1 i 3 - -
5 3 3 3| 3 2 3 2 - -

Correlation Level: 1- Low, 2 - Medium, I - High
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U19HS065 FINAMCE FOR ENGINEERS

Course Objectives

v To develop a desper understanding of the fundamentals of Accounting and Finance

«  To kearn how to apply mathematical principles in Finence and the concepts of Rizk and Ratum

» Tpunderstand tha need and procedurs for conducting Financial Anafysis Tor belier decsion-making
v To be fambiar wilh the modes of generating funds for business and their implicalions

»  Tounderstand the sclentific ways to determine deployment of funds In business

L~
o -
TR
= 2
&3

= T

Course Qutcomes

Affer complefion of the cowrse, the shudents will be able fo

€04 - Understand basic concepis in accounting and financae and their importance for anginesrs (K2}

C02 - Demonstrate knowledge and undarstanding of the applications of mathematics in financa (K3)

C0A - Condwet Financial Analyaks and usa the sulcome in making infarmed decisions in investing (K4}

COd - |damtify and Appreciate varlous sownces of procuramant of funds in busineszs and their critical evaluation
(k2

CO5 - Know how [o scientifically deferming the invesling in long-term and short-lerm aszets in business (K3)

LINIT | UNDERSTAMDING THE FUNDAMEMNTALS {9 Hrs)
Agaaty — Mead and Funcliona of Assets — Types of Assels — Factors determining Investments in Assats. Liabilities
— Meaning and Functons of Liabilitiss — Typas of Lisbiliies — Capital az a Lisbdity: Why and How — Concept and
Meaning of Finance — Distinction babwaen Accounting and Finance - Significance of Accounting and Finanee for
Enginasars.

UNIT Il MATHEMATICS OF FINANCE (8 Hrs)
Time Value of Morsy = Computation of Present Value and Fulure Value - Impheations of TWA in Financial
Decisions = Concepl of Risk and Refurn = Measuring Risk and Return = Concepl of Required Rale of Retum and
its significancs in lnvestment Decsions,

LINIT Il FINAMCIAL ANALYSIS {9 Hrs)
Meaning and Cbjaclives of Financial Anahmsis — Annwal Report A5 an Input for Analysis = Basio Undarstanding of
Annual Reports - Toods of Financisd Analysiz — Horzontal Analsis — Varical Analysis — Trend Analysis —
Apcounting Ratios — Significance of Ratio Analysis in Decizinn-making — Snap-shot of the Past o pradict the
Futura — Computation of Key Ratics — Liguidity Ratios — Profitability Riatios — Performance Ratios — Ratios thal
are helpful for Padential Investors.

UNIT IV FUNDS PROCUREMENT [% Hrs)
hMeaning of Funds — Sourees of Funds — Long-Term Sources — Short-Term Sources — Financing Decigions in
Buziness = Capital Struelure = Need and imporlance of Capilai Sructure = Determaining Oplirmum Cagetal
Struclure = Cansepd and Compadation of Earmings Befare Interest and Tax (EBIT), Earmnings Before Tax (EET),
and Earnings After Tax {EAT(Simple Protlems) - Loverage in Finance = Types and Compulation of Leverages
= Dperating Leverage. Financial Leverage, and Combinad Laveragae.

UNIT V FUNDS DEPLOYMENT [9 Hrs)
trvestmeant Decisions — Types of Invesiment Dacisions: Long-Term Inwestment Decisions. Significance —
hethods: Pay-Back Period Mathod, Mat Pressnt Value Mathod and Benefit-Cost Ratio Method., Short-Term
trvestment Decisions — Concept of Working Capital — Meed and Importance of Warking Capital in Business —
Detarminants of Warking Capital in a Business Components of Working Capdlal. Dividends: Concept and
Meaning = Implizations of Ohddend Cecisions on Leguidity Management.

Taxt books

1. R. Marayanaswamy, Financial Accounting = A managerial perspeclive, PHI Learming, New Delhl, (2015 or
later edifion)

2. C. Paramasivan and T, Subramanian. Financal Managemenl, Mew Age Inemational, New Delhl, (2015 or
later edition)

ﬁL e " B.Tech. Mechanizal Enginearing
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Reference books

1. S.M. Masheswari, Sharad K. Maheswar & Sunes! K. Maheswarl, Accounting For Management \ikas
Publishing (2047 or lster edition)

2. Warun Dawar & Marendar L. Ahuja. Financial Accownding and Analysia. Tasmann PubBcations. (2018 or laber
odiion|

3. Athma P. Fancid Accourding and Analysis. Himalaya Publishing House, (2017 or later edlion)

4. Prasanna Chandra. Financial Managemant. Tala-McGeaw Hill Publishirns, Mew Delhi, (2019 o later edsion)

B. S5.C. Kuchhal Financial Management. Chaitanya Publishing House, Allahabad. {2014 or latar adiion}

Web References

hitp: s annualrapons. coms
hitkp:itwowe_mimachennai.srgl

nttps:ifinance. yahoo.coms

hittps:dficmai. inficmail

hittps:ifnpielas infcourses/ 11 0M1 0T 10107 144/
hittps:ihweb utk eduw~peachowiwacho _world html
hitfps:haneae deal orgdindexbkp. html

hitfps: e iesl eduhormel

. hlips:hewes investopedia,comd

10. htlps: e moneycontral som

11. hilps: e rhi.cegind

ol LR R

COs/POs/P50s Mapping
cOa Program Qutcomeas (POs) ;umtg;.mn:ff;ﬁ}
PO1| POZ| PO3| PO4 | POS| POS| POT| POR | PQ3| PO10| PO11| PO12 | PSOM | PSO2| PS03
1 5 1 = = = 2 - 1 z 1 = 1T
2 1 2 . 1 . a . . 2 2 1 -
8 Jo=ot oo | % e § Yo = b Joeel 04 Vol 2 13 -
4 - 3 ) 2 - 1 - 1 1 i 2 i - - -
| 5 | - 2 F] 1 i 2 - i Fl Z ] 1 - . -
Correlation Lewel: 1- Low, 2 - Madium, 3 - High
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U19EEQTS HYBRID AND ELECTRICAL VEHICLE L T F C Hrms
{ Common 10 ECE, MECH, Mechaironics) 3 0 0 3 45

Courae Objectives

To familiaize wilh the furdamaenlal concepl of eleclrical vehicle

o Tourderstand the concepl of hybrid and eleciical vehlcle architeclurs, componant sizing and elackrical mobor

diive.
»  To delermine warkows drives suiteble for electncal wehiches.
« Toundersiand the design concepls of elecirical wehicla

v Tooverview the energy storage echnologles used for hybrid and eleciical vehicle.

Courge Outcomes

After complafion of the cotrze, the sludents wil be able fo

CM - SBummarize the basics of elacirical vehicle based on working prncipla. (K2}

CO2 - Desorive the working of different configurations of hybrid vehicles. [K2)

CO3 - Apply suilable drives for elecincal vehicles. (K2)

CO4. - Reviaw the warking of different configurations of elactical wehicle and its design contepts (K2}
COS - Combina the differant energy storage and their lechnalogies en implementing hybrid vahicla. (K3)

UNIT I INTRODUCTION TO ELECTRICAL VEHICLE {9 Hrs}
Hestory of hybrid and electrical vehlcles - soclal and environmental impariance - impact of modem drive - frains
on energy supplies - Fundamentals of vehice progulsion and Braking: Dynamic Equation - Vehicle Power Plam
and Transmission Charactedstics - Vehide Performance - Braking Performance.

UNIT Il HYBRID VEHICLE (8 Hrs)
Ciassification - Series and Parallal HEYs - Advantages and disadwantages - Seres-Paralel Combination - Internal
Combustion Engines: Reciprocating Engines - Gas Turbing Engine- Design of an HEW: Hybrid Drive frain - Sizing
of Companeants.

UNIT il ELECTRIC PROPULSION DRIVE SYSTEMS (3 Hrs)
Eleciric drives used in EVIHEW. Induction molor drives « DG motor drives « Permanent magnel motor drives - their
Caonfiguralion - Gonfrol and Applications in EVIHEWY,

UNIT IV DESIGN OF ELECTRICAL VEHICLE {9 Hrs)
Componants of EV - advantages - EVY fransmission configuration: Transmission componants - gear atio - EV
mobes sizing - EY market

LUMITY ELECTRICAL VEHICLE STORAGE TECHMNOLOGY {9 Hrs}
Battesy Types - Paramiters - Technica charactenstics = modeling and equivalent cercull - Methods of battery
charging - Fuel cells: Types - Fuel cell alecrical vehiche = Uitra capacions - Hydrogen storage syslems — Flywheesl
technalogy.

Text Books

1. Mehrdad Ehsani, Yimin Gao, Sebastien E.Gay, Ali Emadi, "Modern Electnc, Hybnid Elecirc and Fuel Gell
‘Wehicles®, CRC Press, = Edition, 2014.
2 Igbal Hussain, *Electric and Hybrid Yehicles — Design Fundamentals®, CRC Press, 2* Edition, 2011.

Reference Books

1. K T. Chau, “Eleciric vehicle machines and deives. Design, analysis and application”, John Willey and Sons
Singapone ple. lid., 1 Edilion, 2005,

2. M. Ehsani, ¥. Gao and & Emadi, "Modam electric, hybrid elecliic and fuel cell vehicles, Fundarmentals,
Theory and design®, CRC prass, 2™ Edifion, 2011.

3. A Larminie and J. Lowry, “Eleciric vehicle technology explained”, Johin Willey & Son ltd., 2* Edition, 2012

4. | Husain, “Electric and hybrid vehicles: Design fundamentals”, CRC press, 2003,

f S
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Weh References
1. hbpa:inptel ac.injocourses/ 1 0B 103008/
2 hHpsstvesw eugo comiwhy.evsiypes-of-electric-wehicles!
3. hbpsuhwww electinchybricvehicletechnolegy. com/!
4,  hbgoihaves leaheg org!
5. hilps.twanw san orglleamiconianliacadOs!
G.  htlps. e intechapsn, comback dielacins-vehickes-modelling-and-simusations
COs/POs/PS0s Mapping
St Program Quicomes (POs) mﬁm
PO1| POZ| PO3| PO4 POS| POG | POT| PO | PO3| PO10| PO11| POIL psoi| P50z PSO3
¥ |8 | | 2|2 [+ | = | =] ]| =11 %] 2| 3
¥ |2 | & |3 =] = 3 |- - 1 1 1 3
3 3 3 Zz 2 - = 3 - 1 2 2 1
4 3 3 3 F] - - 3 - i : . 1 3 1 3
5 2 3 3 2 - - 2] - - - 1 1 2 1
Correlation Level: 4- Low, 2 - Medium, 3 - High
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utseeo7s ELECTRICAL ENERGY CONSERVATION AND AUDITING L T P C Hrs
{Commaon to ECE, IGE, MECH, CIVIL, BME. Mechalronics) 3 00 3 45
Course Objectives

= To know the necessity of consenvation of enargy.

= Townderstand the anergy managemeanl schemes i molors,

s Tounderstand the energy mansgement methods in Bghling schemes.
= Ta llustrate the metering schemes for enargy management.

= Tobesrn economic analysis and managemeant fechnigues.

Course Juicomes

After completion of the course, the sludents will be able o

CO1 - Qutline about the enargy audil procass and mstruments. (K2)

CO2 - Apphy the energy efficient mathods for mproving efficiency of alecinc mobars. [K2)
CO3 - Develop good illumination systams and analyze the posner Fackor, (K1)

04 - Acquire knowledge on warious melars used for energy managemenl. [K2]

CO8 - Anglyze and evaluale cost effective model in electrical equipments. (K5)

UNIT | INTRODUCTION {9 Hrs)
Basics of enargy — need for energy management = energy accounting - energy manidoring — targeting and
reporting — enargy awdit — definitions — types of energy audit — audd instrements - audit of process indusiry -
Case shedies.

UNIT Il EMERGY MAMAGEMENT FOR MOTORS AND COGEMNERATION {9 Hrs)
Energy managemant for eleciric molors: energy efficient controls and staring efficiency — motor efiiciency and
Izad analysis = selecton of molors - energy efficient motors, Energy management by cogeneration: forme of
coganeration = elecirical inlerconnection,

UMNIT Il LIGHTING SYSTEMS {9 Hrs)
Emargy management in lighling systems: task and the working space = ighl soumces = balasts = ighling conbrols
- optimizing lightsng energy — reactive power management — capacilor sizing = degree of compensalion -
capacitor loases —eflecl of harmanics — lighting and enangy standards.

UNIT IV METERING FOR ENERGY MAMAGEMENT (8 Hrs)
Mataering for enegy management, units of measure = wlility meters — demand melers — paralleling of cumrem
transformers = instrument transformer burdens = mulll tasking solid siate melers — metaring location ws
requiraments = sowar analyzer = meltering technigues and praciical exampies.

UNIT ¥V ECONOMIC ANALYSIS AND MODELS (2 Hrs)
Power system tarniffs — Economic analysis: cash flow modsl — Time value of manay = pay-back mehod = wlility
rate sinictures - cost of electricity - loss evaluation — kzad management — demand control technigues — wtility
rranitenng and controd sysiem = economic analysis of HWAC sysiems.

Text Books

1. Bamey L. Capshard, Wayne C. Turner, and William J, Kennedy, *Guide o Energy Management’, Tha
Fairmont Press, Inc., 5 Edifion, 2004,

2. Frank Kraith, . Yogi Goswarmi, “Energy Management and Conservalion Handbook®, CROC Press, 2™ Edition,
2018,

3. Wayne C. Turner, "Energy Management Handbook", The Fairmont Press, 47 Edition, 2001,

Reference Books

1. P Venkalaseshamah K.Y, Sharma, *Energy Managemenl and Consarvation”, Dreamtech Press, 1"Edition,
2020,

2. Amil K. Tyagl, “Handbook on Energy Audits and Management’, TERE, 17 Edition, 2003,

3. ICAI “Blestricily in buikiings good praclice guide®, MoGraw-Hill Education, 1¢ Editicn, 2017.

B.Tach. Machanical Enginesring
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Web References

1. hitpsingtel ac infcourses1 0801061061 06022/

2. htips:tfenes youtube comivwatch Pr=onlhwmblLACA
1. hltpsiwww, youlube combwatch Py=CTIyEbokWS
4. hiips:Mesexpire. igde_orghdocament 7T TEE5

5.  htps:Vfesexpiore mae orgidocument &3 185

6. htps:Vessxplore. igea_orgidocementB450335

COs/POs/PSOs Mapping

Program Outeomes (POg) Program Specific

Cos Qutcomes [P305)
PO1| POZ| PO3| PO4| POS| POG| POT| POR| POB| PO1D| PO11] PO12| PSO1| PS02[ PS03
f gl 2] & o= bomd ~ )= Ll e] =0 =1 1 F 3 1 3
2 |al2]3 el mll = L) sl = | 5 | % | #1087 &
3 [a ] 23 - - =1 = 1 | 3 | 1 | 2
ElFIFiE wo| = e | =] = [ =T £ | ¥ 192
5 2. 2] 3 =T =TT =-1T-1T-Tv 1% [ 13

Correlation Level; 1- Low, 2 - Madium, 3 - High
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IOT AND ITS APPLICATIONS
U1SECOTS (Common to EEE, ICE, CSE, MECH, IT, CIVIL)
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Course Objectives

= To impart necessary and practical knowledge of components of Intermel of Things.

» To attain the knowledge aboul diffarent fypes of archilectare and Their elemends of 1aT,
¢ Tounderskand (he concepis of integration of devices and dala's,

s To acouire the knowledge about remaotely monitor data and conlrol devices.

= To develop skills required to budd real-fime loT basad projects

Course Dubtcomes

Aftar complation of the cowrse, the studants wil be alle lo

GO - Understand internet of Things and its hardware and softwares components. (K2}
C02 - Demonsirate the Interfacing of WD devices, Sensors & communication modules, (K3}
CO3 - Understand the concepls of ramotely monitor data and conkrol devices, [K2)

COd - Buid and deploy an variows archieciure with their olements, (K3}

CO5 - Can develop real ime 10T based projects. (K3)

UNIT | INTRODUCTION TO INTERNET OF THINGS {9 Hrs)

The technology of the irdernat of things, making the internel of things, Elemanis of an loT ecosysiem, design
principlas for connected devices, YWab thinking for conneched devices,

UNIT Il ARCHITECTURE OF loT {9 Hrs)
Architeciural Overview, Design principles and needed capabilibes, 10T Apphcations, Sensing, Achualion, Basics
of Mebvodking, M2K and 0T Technology Fundamentats- Devices and gateways, Data management, Business
processes in laT, Everything as a Serdeelkaas), Role of Cloud i ko T, Sacurity aspacts in laT.

UNIT [l ELEMENTS OF laT {8 Hrs)
Hardware Componenis Computing (Arduing, Raspbeny D, Communication, Sensing, Actuation, 11K interfaces,
Software Components- Programming APTs (using PythaniMode. jsfarduing) for Communication Protocels-MOTT,
ZigBea, Bluetooth, CoAF, UDP, TGP,

UHIT IV I1oT APPLICATION DEVELDPMENT (9 Hrs)
Solution framework for 10T appBcalions- Impdementalion of Device integration, Data acquisition and Integration,
[revice data siorage- Unstructured data storage on cloudiocal server, Authenlication, suthorzation of devices

UNIT ¥ IoT APPLICATIONS {9 Hrs)

6T appdlcations for ndustng: Future Factory Concepls, Brownfisid T, Smart Qbjacls, Smart Appicalions, Four
Aspecis i Business 1o Master o, 10T for Retaling Industry, 10T For Oil and Gas indusing, Opinions on 1o
Applicatian and YValue for Industry, Home Management, eHealth.

Text Books

1, Viay Madizetli, Arshdeep Bahga, "Internet of Things, A Hands on Approach” Universily Press, Srdfe, Aug
2018,

2. Ra] HKamal, “lntermel of Things: Architeciure and Design”, McoGraw Hill 158N $TESGL2E06224,
STRD352605224, 2 edition, May 2017

3. Dr. 5AM Reddy, RachilThukrel and Manas| Mishra, “Intreduction o Intarnet of Things: & practical Approach®,
ET1 Labg, 2014

Reference Books

1. Jeeva Jese, “Internet of Things®, Khanna Publishing House, Delhi, 2012

2. Adran MeEwsn, "Designing the Internet of Things®, Wiley, 2007

3. Francs daCosla, "“Refinking the Intermet of Things: A Scalable Approach fo Connecling Everylhing”, 1 84
Edilion, Aprass Publications, 2013

4. CunoPhster, "Geling Skaed with the Internet of Things®, O Reilly Madia, 2015

g o e B.Tech, Mechanical Engineering
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&, Pethuru Raj and Anupama C. Raman, *The Internat of Thinga: Enabling Technologies, Flatiorms, and Use

Cazes®, CRC Prass

Web References

. https:ifawessi-scoop_ewintamead-of-things-guida/

. hitpa:ifaves thedntarmatoRhings.ew'

- hpsitvwes coursera_orgfleamiiol

1
2
3. hiips:Mevww udemy comicoursedcomplete-gulde-to-build-iot-things -from-scratch-to-market!
4
8

- htlps:fonlinecowrses. nplel. acininoc21_ealSipraview

COs/POs/PE0s Mapping -
. Program Outcomes {POs} m;‘:uﬂf;g’g;
PO1| POZ| PO3| PO4 | POS| PDE POE| PO3| PO10| PO11| PO12| PEO1 | PSOZ| PS03
1 2 2 3 3 - . 3 - 2 o 1 2 3
2 3 . 3|2 - - - = - . 3 2 3
5 |2 | 8| 2| -] =1 » A = e : 3 | 2 3
4 ) 7 . . = . . . - 3 - 3 . 3
5 2 |z 31| - - 3 - 1 2 3

Correlation Level: 1- Low, 2 - Medium, 3 - High
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Acadamic Curriculum and Syliabi R-2019 i

SENSORS FOR INDUSTRIAL APPLICATIONS L T P C Hrs
iCamman 1o EEE, ICE, CSE, MECH, IT, CIVIL, EME. Mechalronics) 3 00D 3 45
Courze Dbjectives

+ Tostudy principles of sensor and calibration

*  Tounderstand different types of motion sensors

+ Todemonsirate force, magnetic and heading sensors with ks application 1o the learmers

+ Toenhance stedents to understand 1he concept of optical, presswre and tampaerature sensor

»  Toselech suilatie sensor lor Indugtnial application

UM1SECOTS

Course Outcomes

After complefion of the course, the sludents wiil be able fo

CO1 - Explain principles of sensos and lllusirate the callbration (K2}

CO2 - Demonstrate different types of Ange and sensors (K3)

CO3 - Defermine the principles of Force, magnetic and heading sensors [K3)
CO4 - Describe dfferent oplical and thermal sensors [K2)

C0O5 - Select sudable sensor for real time applications (K3)

UMITI INTRODUCTION {9 Hrs)
Principles of Physical and Chemical Sensors: Sensor classification. Sensng mechanism of Mechanical, Electrical,
Tharmal, Magnetic, Gplical, Chemical and Blological Sensors. Sensor Charactorization and Calibration: Study ol
Static and Dynamic Characteristics, Sensor rellabliity, aging test, failure mechanisms and their evaluation and
slability study.

LUMITII MOTION, PROXIMITY AND RANGING SENSORS (9 Hrs}
Matian Sensors — Potentiometers, Resolver, Encoders — Optkical, Magnats, Inductive, Capacitive, LVDT — RVOT
- Synchwo — Microsyn, Acceleromater- GPS, Bluetooth, Range Sensors — RF beacons, Ulrasonic Rianging,
Refective beacons, Laser Rangs Senzor {LIDAR)

UNIT Il FORGE, MAGNETIC AND HEADING SENSORS {9 Hrs)
Strain Gage, Load Cell and Magnetic Sensors — typas, principla, requiramant and advantages; Magnedo resistive
— Hall Effect = Current sensor Heading Sensors — Compass, Syroscope, Inclinomsdars,

UNIT IV OPTICAL, PRESSURE AND TEMPERATURE SENSORS (2 Hrs)
Pholo conductive cell, phobs veltaie, Pholo resistive, LDR - Fiber optic sensars — Pressure — Diaphragm, Bellows,
Piezoalediric — Taclile sensors, Temperalura —|C, Thamistor, RTD, Thermocouple, Acoustic Sensors = low and
bevel measuramani. Radialion Sensors - Sman Sensors - Fllm sensor, MEMS & Nano Sensors, LASER sensors,

UNIT ¥ APPLICATIONS OF SENSORS {9 Hrs)
Applications of Sensors for Indugtry Avlomalian - Deslgn of sman Industry using Temparature, Humidly and

Presgure sensors - Apphicafions of Fliow sensors in Industnies-Applications of Gyro sensor. Applications of
Foaiton sensors.

Text Books

1. Patranabis D" Sensor and Actuaters™, Prantice Hall el India (Pu) Lid., second edition, 2005, (ravisad)

2. Renganathan 5., Transducer Engineering”, Alliod Publishers [P} Ltd,, 2005. {revised)

1, Emest O. Dosbelin, "Measuramant syslems Application and Design®, International Student Edition, W
Editian, Tata McGraw-Hill Book Company, 2012

Reference Books

1, Kriniewsk, *Smart Sensors for Industrial Applications” ,GRG Press 2017

2. Boltan W, “Mechatronics”, Thomson Press, third edition, 2004,

3. lan B Sinclalr, Sensors and Transducers, Thivd Edition, Mewnes publishers, 2007,

4. Robert B Morthrop, “Introduction fo Instrumentation and Measurement®, 3nd Eddion”, CRC — Press —
Taylor and Francis Group, 2005

5 Curlis 0. Johnson, “Process Contral Instrumentation Technology”, Prentice Hall International Edition,
2015,

ﬁl B.Tech. Machanical Enginsearing
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Web References

1. hatpe- s lirsl-sensor comden/applicationsindwstriall

hitpa-iiwws. finoil. comfblogfop- 15-sensor-typas-usad-iok!

hitps:hwiww iaastaonling comsman-sensors-for-indusirial-appks abions-2/

Bt pasitwves, plantaslomalien-lechnology . comfarticlesfypes-of-sensors-used-in-indusirial-automation
hittps e thomasnet comiaiclesfinsiruments-conbrots/sansorsf

S o

CO=/POs/PS0s Mapping
cos Pragram Outcomaes (POs) m;m;r:ﬁ;
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L 3l 1]1] - -1 -1 -1- - - - 1 1 2 a
¢ A2 -l -l -] -1 -1 ]3] 32 3
¥ | 21213 2 174 [he=l =] te : B 5
o N - O e N I A e U T O . S
2l 2 8 d =) o] =LA kool o) - 1 1 2 3 |

Corralation Level: 1- Low, I - Medium, 3 - High
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ARTIFICIAL INTELLIGENCE

L
U1csore (Cormmon to EEE, ICE, CIVIL, MECH,CCE, FT) 3

=
=
=0
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&3

Course Objectives
» To cower fundamenials of Arificial Intelligence,
To understand various knovwisdgs representation 1echniques,
T prowide knowledge of Al systems and s variants
T umdarstand the planning and different learning.
=  Towundesstand the communicalin process of language ranslator,

Course Qulcomes

After compiletion of the course, the sfudents will be able lo

CO1 - Bnderstand e basics of Addificial Intelligence, (K1)

CO2 - Apply Al problam solving technigues, knowledge representation, and reasenng methods in
rnowledge based systems (Ka)

CO3 « Develop simple Intelligent / exper system using available tools and techniguees of Al o analyze and
interprel domain knowledge, (K3)

CO4 - Become Tamikar with planning &nd different leaming methods. (K3}

CO5 - Underslanding the human language 1o Machine language and Robotics. (K1)

UMIT | INTRODUWCTIOMN {9 Hrs)
Introducdion - Foundations of Al - Histary of Al - Slrucluee of Al agents, Problem solving - Infermed and uninformed
saarch techniguas,

UMNIT Il KNOWLEDGE REPRESENTATION AND REASONING {3 Hrs)
Loglcal Agents - Proposilional logic - First-Order Logic - Forward and backward chaining - Knowledge
Reprezeniation

LINIT lll UNCERTAIN KNOWLEDGE AND REASONING (3 Hrs)
Basic probability notations - Bayss rule —Wumpus world revisiled - Bayesian network.

UNIT IV PLANMING AND LEARNING (3 Hrs)
Infroductan to planning, Planning in situational calculus - Represantation For planning = Parlial order planning
algorithm- Leaming from examples- Knowledge i Leaming - Sfalistical Learning #Methods - Helnbarcamen
Learming

UNITY COMMUNICATING, PERCEIVING AND ACTING {3 Hrs)
Matural Language Processing - Nalueal Language for communization - Perceplion - Robotics

Text Books

1. Mewin Mighl, Elaine Bich, Mair B., "Arificial Intelligence {SIE)", MoGraw Hl2008,
2. Sluarl Russel, Peler Marvig “Al - A Modern Approach”, 2nd Edition, Pearson Education 2007,
3. Palrick Henry Wington,” Artificial intaligence”, Addison Weslay, Books Third edition, 2000.

Reference Books

Geonge F Lsger, Anificial intelligence, Pearson Education, Gih edition, 2009,

Peter Jackson, "Infroducton o Expert Systems’, 3rd Edition, Pearson Education, 2007,
EngeneCharmiak and Drew Mo Dermofl” Intreduction io Arificial intelligence, Addison Weskay 2000
Patrick Henry Winston,” Arificial Inlelligence”, Addizon Wesley, Books Third ediion, 2000.

Hils J. Nitszon,"Principles of Artificial Intelligence”, Marosa Publishing House, 2000,

i & B4R =

Web Referances

hitps: Mo futorialspoint. comdadificial_inteligenceindes him
hittpa:ifwsnw. @vatpoint comianificial-inielligence-telarial
hitpazifwesos . wizchooks . comfaif

hitpa:ifarsis. mygraatieaming . comdbloglardificial-intalligpenco-fuborial’
hitps:inpiel ac. infcourses/1 121 031 12103280

h b L R
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CO=/POs/P50s Mapping

Program Qutcomes (POs)

Program Specilic
Outcomes [P50s)

C0s 501 Poz2[ Po3| Po4| POS| POB| PO7| POG| POB| POT0] PO11] POT2| PSO1| P502| PS03
HEIEAEFIENEIAEIENE 3 | - [ s s |3
2 [z ]l a2z 2| - |2 |-12]-121]¢z2]|2/]-
31 |a|3[3|2[3[a]3]3 - 13 3 [ 3] 3
¥ e zl2[e]-12]-1]3 2 2] 2]z ]
5 |2 |z2]|z|2]-]l2]-|=]-]2]-]2]e]|2] -

Correlation Level: 1- Low, 2 - Medium, 3 - High
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CLOUD TECHMOLOGY AND ITS APPLICATIONS L T P & Hrs
iCommon lo EEE, I2E, MECH, CIVIL, BME, CCE, Mechatranics) 3 0 0 3
Course Objectives

»  Todefing the fundamantal ideas behind Glosd Computing.

»  Toclassity ihe basle ideas and principles in cloud information system

¢ Torelale cloud storage technologies and relevant distrituled fie systams.

= Toexpiain the Cloud Applicalions,

»  Todefne he Fulune of Cloud.

MacsoTT

Courss Cutcomes

After completion of the course, the students will be able (o

€01 - Explain the cora concapls of the eloud computing paradigm: how and why this paradigm shift came
about, the characterisfics, advantages and ehallenges brought about by the various models and sarvices
in cloud computing. (KA)

CO2 - Apgly fundamental concepts in clowd infrasiruciures o understand the radecffs in power, efficiency and
cost, and then study how to leverage and manage singls and mulliple datazentres 1o build and deploy
doud applicationg that are resilient, elastic and cost-efficien] (K3}

COA - Nusirate the lundamental coneepts of Cloud Applications. (K4}

CO4 - Explain the Applications of doud. (K3}

COS5 - Advancing towards a Cloud. (K3)

UNIT I INTRODUCTION {3 Hrs)
Intraduction 1o Cloud Compating- The Evclutien of Cloud Camputing - Hardware Evalution — Intamed Softwara
Evoldlion = Sarver Viruslization - Wab Sarvices Defver from the Cloud - Communication-as-a-Service —
Infrasiructione-as-a-Sendce — Moniloring-as-a-Samvice — Platform-as-a-Senice - Softwars-as-3-Senvice — Building
Cloud Metwork,

UNMIT I CLOUD INFORMATION SYSTEMS (3 Hrs)
Federation in the Cloud - Presence n the Cloud - Privacy and its Rislstion s Cloud-Bagsed Infarmation Sysiems
— Security in the Cloud - Cormmon Standards in the Cioud — End-User Access to the Cloud Compauting

UMIT Il CLOUD INFRASTRUCTURE (3 Hrs)
Introduction — Evalving IT infrastrudiur = Evalving Sofware Applications —Sarvice Oianted Archileciure =
Interoperability Standards for Dala Canter Management - Vitualization — Hyper Threading = Blade Sarvers -
Autamated Provisioning - Policy Based Avlomalion = Applicalion Managemani — Evaluating LRility
Managemeant Technology - Wirdual Test and devalopment Environment.

UNIT IV CLOUD APPLICATIONS {9 Hrs)
Saltware Uty Application Archifecture - Characieristics of 4 Saa5 - Soflware Utility Applications - Cost Versus
Walue - Software Applcation Senvices Framework - Common Enablers = Conceptual view 1o Realily — Business
Profils - implementing [atabase Syatems for Mufitenant Architeciure - Sendce crealien enviconmems to develop
cioud based applications. Development environmeants for senice deveiopment, Amazon, Azure, Google App.

UNIT ¥ FUTURE OF CLOUD {2 Hrs)
Other Design Considarafions - Design of a Web Services Metering Inferface - Application Maonitoring
Implementation - A Design for an Update and Motificalion Polcy - Transforming te Software as a Senice -
Application Transformafion Prograrm - Business Model Scenarios - Virual Sendces for Organizalions - The Fulune,

Text Books

1. Sandesp Bhowmik, & quot; Cloud Compuling & quad; Cambridge Unbeersity Press: First edition, 2017

2. Erl 'Cloud Compuling: Concepts, Technology & Archilecthere’, Pearson Education India, st edition,
1 Janwary 2094,

3, Kai Hwang, Geoffrey C. Fox, Jack G. Dongara, “Distribuled and Clewed Compufing, From Parallal Processing
ko the Internet of Things®, Morgan Keufmann Publishars, 20132,

' B B.Tech Mechanizal Enginesring
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Referance Books

1. Sanjiva Shankar Dubay,” Cloud Compuling and Beyond', Digamiach Prass 2™ aditien, 2018,

2. JohnW. Ritnghouse and James F. Ransome, *Cloud Campufing Implementation, Managemend and Security”,
CRC Prazs, Taylor & Francis Group, Boce Raton  Loadon  Mew ‘York, 2010,

3. George Resaa, "Cloud Application Architecturas®. O'railly Publications, 200E,

4 Alfreds Mendoza, “Lilty Campating Technologies, Standards, and Strategies”, Artech House IMNC, 2007

6. Bunker and Darren Thomsad, “Delvering Lty Computing”, John Wiley & Sons Lid. 2008,

E :_5.“-

Web References

1. wew cofidatacentres.ned’Cloud Technology.

2 www zdnet.com.

3. httpsifvww cloudbakers comiblogiwhat-is-a-cloud-application
4, hblgs:Aweew cloudbakers comibloghwhat-ls-a-clowd-applization
5, hblgsaiblog.servermanla. comiwhat-ls-a-cloud-applicationd

COs/POs/IPE0s Mapping

cOs Program Outcomes [POs) Suﬁtgﬁnar;ﬁﬂcﬁ
PO | POZ| PO3| PO | POS| PO | POT| POE | PO3 | POMO| PO11| PO12| PEDY | PRO2| PSSO
1 2 1 1 1 1 1 - 2 1 3 1 2 3 2
2 [ 214 HWESE - 2| 1 | 2 1 3 3 2
3 2 2 1 1 - = 1 1 2 1 | 1 i 3 |
FIEREEEEIEREIEFIEE BN ESE 3 1 2 2 2
E | 2 |1 | 113|511 ]-]3 7 3 i 3 3 3

Carrelation Level: 1- Low, 2 - Medium, 3 - High
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Academic Cumiculum and Syllabl R-2019 et

AUTOMATION TECHMIQUES & TOOLS - DEVOPS L T PF G Hrm
{Common io EEE, ECE, ICE, C5E, MECH, CIVIL, BME, Mechatronics}] 3 0 0 3 45
Course Objectives
= The Backaround and mindset of Devops
= To enable studants appraciale the agile ked development environment
& Togive the students a perspective to grasp the need for Minimum viable product led developmant using

Sprints.

« Toenable sludents acquire fundamental knowledge of CIHCD and CAMS
=« Toenable leamears raalize various aspacts of Davps Ecosysiam,

LM8ITOTE

Course Dutcomes

After complation of the course, the shudents wil be able fo

C0A - Explain tradilienal soltware developmeant mathodalogias ke waterfal, [(K2)

CO2 - Apply the Agie Melhodology and companing various other software developmend models with agile. {K3)
CO3 - Explain implemanling Continuous Infegration and Continuous Delivery. [K2)

CO4 - Explain CAMS for DevDps (Culbure, Autemaion, Measeremen and Sharing). [K2]

COS5 - Create quick MVP protatypes for madues and funclionalilies, (K3}

UMIT I TRADITIONAL SOFTWARE DEVELOPMENT (2 Hrs)
The Adven] of Softwara Englneering - Softwara Procase, Perspeciive and Speciafired Process Models - Sofleare
Projecl Managemenl: Eslimaticen - Developers ve IT Operations conlicl.

UNIT Il RISE OF AGILE METHODOLOGIES (8 Hrg)
Agila movement in 2000 - Agile Vs Walerfall Method - llerative Agile Software Development - indnidual and team
interactions ower procassas and tools - Warking software over comprenansive documentation - Customer
colizboration over condract negoliation - Respanding io change over following a plan

LINIT I INTRODUCTION DEVOFPS {9 Hrs)
Imroduction 1o DeviOps - Version control - Automated tesling - Conlinuous inlegration - Continuous delvery -
Caxplayment plpeline - Infrastruckes management — Databasss

UNITIV PURPOSE OF DEVOPS (9 Hrs)
Minimum Vable Product- Application Depgloyment- Conbinuoss Integration- Continuous Cadhoery

UNIT V CAMS (CULTURE, AUTOMATION, MEASUREMENT AND SHARING) {3 Hrs)
CAMS — Cullure, CAMS = Audarmalion, CAMS — Measurement, CAMS — Shaming, Test-Driven Dswhaloprment,
Configurafion Management-infrasiruciure Automation- Foot Cause Analysis- Blamelessness- Crganizational
Laarning

Text Books

1. Dew Ops—Volume 1, Pearson and Xebia Press
2. Grig Gheorghiu, Affredo Deza, Kennady Behrman, Moah Gifl, Python for DewOps, 2010

Reference Books

1. The DevOps Handbook - Book by Gena Kim, Joz Humble, Patrick Dabais, and Willls Willis
2. Whal & DevDpa? - by Mike Loukides

3. Joakim Verona, Practical DesDpa, 2018,

Web Referances

1. hilpshwsw pinkelephant.comien-CARG ourseDevOps-Essentials
2. hitpsztwanw edureka coldevops-cedification-training

3. hitpsaidevopsinstiute. com/cadifications/devops-foundation/

4. hitpssiwesnw.softed. comicoursedfoundalion-of-devaps

g o B B.Tech. Mechanizal Engineesring
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C0s/POs/PS0s Mapping
Program Specific
Program Quicomes (POs) Outcomas (PS0s)
e PO1 | POZ| FPO3 | PO4 POS| POG| POT| POB | POS| PO10| PO11| PO12| P50 | PSORZ| PSOJ

1 2 1 - 2 - - - . . . " 3 F 3

2 3 2 1 1 2 . - - 3 2 3

3 2 i - 2 - - - - - ] 2 |

4 2 1 - - 2 - - - - - 3 2 3

L 51 3 z 1 1 2 . . = i » - 3 2 3

Correlation Level: 1- Low, 2 - Medium, 3 - High
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U18ITOTT AUGMENTED AMND VIRTUAL REALITY L TP C Hrs
[Cammon to EEE, ICE, MECH, CIVIL, BME) 3 0 0 3
Course Objectives
» Toleam basics of VR and AR syslems
¢ T know about Basic Augment reality functions
»  To know aboad basic Virtual reahly funclions
v To know aboud Virtual reality efaraament and steps 0 work on it
«  Tolaam vanous appiaation oa AR and VR

Course Qutcomes

After pomplefion of the courss, the students will ba abla fo
CO4 - Undarstand the concepls of VR (K2}

CO2 - Summarize diffarant VR modelling Process (K2)

CO3J - |dantify applications of virtual reality anvirenmand (K2)
COd - Expdore and work on Awsgmeanizd Reality emvironmanti (K2}
COE - lllastrate applicatons related b VR and AR [K3)

UNIT I VIRTUAL REALITY AND 3D COMPUTER GRAPHICS (2 Hrs)
Introduction - Benefils of virlual reality - The Virmual world space — Positioning the virtual observer — Stereo
perspeciive projaction — 30 chipping — Color Theary = Simple 30 modeling - Hluminztion models — Reflection
models — Shading algorithms

UNITII ¥R MODELLING PROCESS {9 Hrs)
Geometrlc modeling — kinematics madaling- physical modeling — behavisw: modehng = modal Managemeni

UNIT Il CONTENT CREATION CONSIDERATIONS FOR VR (9 Hrs)
Muathodalogy and terminodagy - user performance studies - VR haalth and safaly issuas — Usability of virlual reality
system - cyber sicknass -side effects of exposures to virual realily environmant

UNIT W AUGMENTED REALITY [AR} 18 Hrs)
Introdiciion — Benefis of AR = Key players afl AR technalogy - Understanding Augrmentz=d reality - Waorking with
AR and System struciurs

UNITV APPLICATIONS OM VR ) (8 Hrs)

Medical applicatisns- mbatics applications- Advanced Heal lime Tracking-othar applications- games, movies,
aumulations

Text Books

1. Kelly 3. Hale, Kay M. Stanney,” Handbook of Virual Environments: Design,  Implementation, and
Applizations”, Human Factors and Ergonomics, Second Edilian, 2014,

2. &, Burdea and Philippe Colffet, "Virbual Realty Technology”, Gregory, John Wiley and Song, Ing, Second
Edition, 2008,

3. Jason Jerald, The VR Book: Human-Centred Dasign for Virtual Reality”. Association for Computing Machinary
and Morgan and Claypool, New York, 2015,

Reference Books

1. Digter Schmalstey and Tobias Hollerer , “Augmented Reality: Principles and Praclics (Usabiliy)® , Pearsan
Edussion {U5), Addison-Wesley Educaiional Publishers Ing, New fersay, United States, 2016,

2. Sleve Aukstakalnis, ‘Practical Augmentad Reality: A Guide to the Technologies, Applications, amd Husman
Faclors Tor AR and VR (Usabilify]®, Addizon-YWesky Professional; 1 edition, 2016,

3. Tony Parisi, “Leaming Yirtual Realty: Developing Immersive Experiences and Applications for Desklop, Wel,
and Mobile™, OReilly Media, 19 edifion, 2015,

4. Tony Parisi,"Programming 30 Applications wilh HTMLS and WebGL: 2D Arvimation and Viswalzation for Web
Peges”, OReilly Media, 1 adition, 2014,

ﬁ B.Tech, Mechanical Engineernng
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Web Reaferences

1. hitps:fevew.coursera.orgfcoursas Pguenr=augmentadit2Oreality
2. hitps:aplelac infcoursesl 3671 06/ 06106134/
3. hitpoitvwesw vrmeda. ibendour hibmi
4. hifp:iivesn. hitl wazhinglon edulartool kol
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COs/POs/P50s Mapping

Fmgﬂ:ﬂ Outcomes (POs) mmfr;;ﬂ;;
i PO1| PO2| PO3| PO | POS| POS| POT| POE | PO3| PO10| PO11) PO12| PS01 | PS0D2| PSDI

1 2 1 - 2 - . 2 . z 1 2 3

2 2 1 - s - - ) 2 1 2 )

3 2 [ - 2 - - - - ) 2 i 2 3

4 |2 | V| - 2| = |+ =] +] @ Z i ] 3

5 2 1 - 2 - - - 2 ] 2 2 3

Correlation Level: 1- Low, 2 - Medium, 3 - High
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INDUSTRIAL AUTOMATION
iCommaon o EEE, ECE, ©SE, MECH, IT, CIVIL, BME, Mechaironics)
Course Objectives
o Toknow aboul the design of 8 syslem using PLC.
s To siudy about PLE Programeming
= To sfudy knowdedge on application of PLE
= To hawe an expasura SCADA archibectune
=  To ks about the fundamantals of DCS.

U8ICo7Ts

(=
o -
S T
w0
x
@

Course Qutcomes

After compiation of the course, the sfudents will be abia to

SO - Know the fundamentals of data nebworks and Understand working of PLE, MO modules of PLC,
sutamation and applicatons n industry. (K1)

CO2 - Know about the deeign of systems using PLC and PLC programming. (K3)]

CO3 - Acouire knowledge on applicabon of PLC [K3)

COd - Knaw about the SCADA archifeciurs, communication in SCADA, devalop any application bassed on
SCADA slong with GUI using SCADA softeara. (K3)

COS - Know the fundamentals of DS, (K1)

UNIT! PLC ARCHITECTURE (9 Hrs)
Introduection and overviaw of Industrial automation — Block diagram of PLC = different types of PLC - Type of
inpast and culput — Introduction bo ralay lagic- Application of PLC.

UNIT Il PLC PROGRAMMING (2 Hrs)
Introduction to Ladder logic programming — Basic instrectBons — Timer and Counlec instruction Arithmabc and
legical instruction — BCR, PID confroller and other essantial instruction safs - Case studies and examples for
each insfruclion sst

UMIT Il APPLICATION OF PFLC (8 Hrs)
Introduction o high level PLE angiage = Programming of PLC wsing simitation software — Real time interfacs
and control of process riglswilches using PLE,

UNIT IV INTRODUCTION OF SCADA (S Hra)
Infroduction to DCS and SCADA - Black diagram = funclion of each component — Securty objective — Ciperation
and anginearing stalesn interfeis = Communicalion requirsments.

UNITY DISTRIBUTED CONTROL SYSTEM (& Hrs)
Cevealopment of different conirol block using DGS simulalion sofiware — Real fime condrol of test rigs using DCS.
Inroduction to HART, Field bus and PROFIBUS = Application and case shidies of large scale process oonbol
using DICS,

Text Books

1. John W, Webb and Ronald A Reis, Programmable Logic Conbroliers - Pringiples and Applications, Prentics
Hall Ing,, Mew Jerssy, 5% Edition, 2002,

2. Lixcas M.P, Distributed Controd Systema, Van Nostrand Reinhold Co., Mew York, 1505,

3, Frank D. Petruzeila, Programmable Logic Contrallars, MoGraw Hill, Maw York, 4% Edilion, 2010,

Reference Books

1. Deshpande P.B and Ash RH, Blements of Process Gontrol Applications, 134 Press, New York, 15985,

2. Gurtis D. Johnson, Process Gontrol Instrumentation Technology, Prentice Hal, New Delhl, 8th Edition, 2005,
3. Krishna Kant, Computer-based Industrial Gontrol, Prentice Hall, Mew Dedhi, 2 nd Edition, 2011

Web References

1. hitpsainptelac infcourses A 105063

2. hilps:iiwanw, google, comfampsicontralstation. comiwhal-ls-a-disiributed-controk-system/amip!

3. hltpsdmptel ac infcourses 0N 051 0aal
% o N B.Tech. Mechanital Enginaering

iﬂ i UFLJ-LJE.-".H'-H-*.J



Aeademde Currleulim and Syllabi R-2014

4 hlpaonlinesourses nptel ac infnoc20 el prenies
5. hitpsinplel acinfcontent/syllabus_pdf103105086. pdf.
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CO0s/POs/P50s Mapping
Program Specific
Program Outcomes (POs) Outcomes (PS0s)
i PO | POZ| PO3| PO4 | POS| POS| POT| POR| POS| POI0| POY1 PO12| PO | PS0O2| P30S
i 3 3 1 - i - - - 1 1 4 3 a z
. 3 3 1 - 1 - B s 1 1 F 3 4 ]
3 3 2 1 1 . 1 1 2 3 3 Z
i 2 3 1 - 1 - - - 1 1 s 3 a z
5 3 z 1 - 1 - - - 1 il 3 3 3 '

Correlation Leval: 1- Low, 2 - Medium, 3 - High
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ULTRASONIC INSTRUMENTATION
{Commaon to EEE. ECE, MECH, Mechatranics)

L18ICOTE

LE
o -
o T
@ 0
-
&

Course Objactives

s Toknow about the ulfirazonic waves characteristics
To sludy about wlirasonic wave genaration

To sludy Enowledoe on ultrasonic (st methods

To hawve an exposunt on wllrasonic measurements
To explore the ultrasonic applications

Course Quicomes

ARer complalian af the coursa, the sliedents will be abile o
CO1 - Engwr the londamentals of ultrasonic characteastics (K1)
CO2 - Know about the gansration of ulrasonic genesalion (K1)
GO3 - Acquire knowledgs on ultrasonic test methods (K1, K2)
COd - Know about the ukrasonic density (K1)

CO5 - Explore knowledge on wirasonic applications (K3}

UNIT | ULTRASONIC WAVES CHARACTERISTICS {89 Hrs}
Ultrasonis wawes: principle and propagation of varous waves, cheracterization of ulirasonic transmission,
reflaction and ransreission coefficients, infensity and aftenuation of sounds beam .power level, medium
paramatans,

UNIT Il ULTRASOMNIC WAVE GENERATION {3 Hrs)
Generation of ultrasonic waves: magnafostrictive and piezosiecinic effecis, search unil ypes, consbruction and
characterislics

UNIT lll ULTRASONIC TEST METHODS {8 Hrs)
Liltrasonic test methods: pulse echo, transil time, rasonance, direct contact and immersion type and wirascnic
mathads of R delection ’

UNIT IV ULTRASONIC MEASUREMENTS (2 Hrs)
erasonic measuraments: uwirasonic methods of measunng thickness, deplh and flow, warables affecting
ulbrssanis testing in vanows appbcations,

UNITY ULTRASONIC APPLICATIONS (9 Hrs)
Lfirasonic app@cations: ulrasonic applications in medical diggnosis and therapy, aceustical halography,

Text Books
1. Jd.David N, Cheeke, Fundamentals and Apgplications of Uitrasonic Wawes, CRC Prass, 2002,
2. Dale Enzminger, Ultrasonic; Fundameantals, Technology, Applicetions, CRC press. Second Edition, 1968

Reference Books
1. Baldev Raj, Palanichamy P.. Rajendran. ¥, Science and Technalagy Of Ultrasanic, Alpha Scenca, 2004
2. Emmanuad P. Papadakis, Ultrasonic Instruments and Devicas, AR, 1908

Web References

1. hhlips:thesew irdechopen comichaptessM TAT2

2. htipsfinplal.acintcourses 1081051 08105064

3. htips:fwwew tcomiitan'slaabiTofslasbifc pdiFs="1630072871 1896 &mef_url=hlpsW%2a30HaeFWas2F
v googhe. com W2 52F

4, hlips:ipocketdentistry com/B-ullrasanic-instrumentation-echnigue’

B.Tech. Mechanical Enginesring
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COs/POs/PSOs Mapping
Program OQuicomes (POs) ?ﬁ?ﬂﬁf;&"ﬁ

05 oot Poz| PO3| PO | POS| POB| PO7] POB| PO3| PO10] PO11| PO12| PSO1] PSOZ| PS03
| 1 3 | 1 = E: 1 3 2 1 : 2 2 1

2 3 1 1 1 - - 1 - 2 2 1
B EREE T ¥ |2 1

4 2 1 a 1 1 F = - - 1 2 z 1 :

5 |3 1 =l I 1 - z . 1 3 2 1

Correlation Level: 1- Low, 2 - Medium, 3 - High
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EMERGY EFFICIENT BUILDINGS
oy [Comman to EEE, ECE, MECH)
Course Objectives

# Understand the concept of anergy consumplicn of buikiing

& Aware aboul the varous enangy efficlency Implameniation

= Understand the measuremants availabde to indicate energy efficiency
= Undarstand the mvesiment in energy ellicency

#  LUnderstand the audil and management of energy

o
o -
=

45

Course Quilcomes

After complelion of the course, the sfudents wil! be abile (o

CO1 - Azsess the anergy consumplion of Duildings, [KZ)

CO2 - Choose suitable enargy afficiency mplamantalion (K2)

GO3 - Identfy the measurements avadlable to indicate energy sfficiancy (K2)
COd - Apply the investment in anergy efliciency (K]

COS5 - Select the audil &nd apply & for managameant of enengy (K3)

UNIT I INTRODUCTION (9 Hrs)
Enengy consumption of building, Emergy eficiency potentiaf in buldings, Energy efficlent buikding desian
(procedure}, Enengy efficient budkding technologies, energy efficient malerials, cerification of energy efficien
buding, coaling cormfodd in hot cimatas

UMIT Il EMERGY EFFIGIENCGY IMPLEMENTION {9 Hrs)
Eniergy efficiency policies, Target sefling and stekeholder engagement, Various building codes and slandards,
Energy afficient building operation, Passive solar, Matural ventilation, Cay Bghting of building

UMNIT Il ENERGY EFFICIENCY MEASUREMENT {9 Hrs)
Data and energy efficiency indicators, Evaluation of energy efficiency, The mulhpie benafits of energy efficiency,
Biectrical Enargy Measurarmants, Tharmal Energy Measurements, Mechanical & Utity System fMeasurements,
Keasurernent & Verification. Case sludies

UNIT IV ENERGY EFFICIENCY INVESTMENT {9 Hrs)
Energy efficiancy investment — through palicy, through proged standardization, through procuremend, Through

furcting, finance and fiscal instruments, through energy markels. Case sludies with culling edge of sustainabhe
cpstruction.

UNITY ENERGY AUDIT AND MANAGEMENT (2 Hrs)
Delinilion, energy audit, need, types of energy audit, snsrgy management {audil) approach - undersfanding
energy cosls, bench marking, energy performance, malching enargy use to requinement, maximizing sysism
efficiancies, optimizing the inpul enengy requirersents, luel and energy substltution, enargy audit instrumants and
meelading, precavlions, smarl melaring

Text Books

. #&na-Maria Dabija. “Energy Efficient Bulding Design™, Springer Nalure, 2020

Dean Hawkes and Wayna Forster, "Enargy Effichent Buildings™, W.W. Marton & Company, 2002

Amritanshu Shukla, Atul Sharma, “Sustainability Through Energy-Efficient Buildings®, CRG Press, 2016,
Ursula Eicker, “Energy Efficient Buildings with Solar and Geathermal Resowrcas”, John Wilsy & Song, 2014,
Jacob J, Lamb and Bruno Georges Pollet, “Ersrgy-Smant Buildings: Design, Construction and Manitoring of
Buildings for Improved Enerngy Efficlency®, Inslifute of Physics Pulblishing, 2020

oAb e

Reference Books

1. Umbesto Desidasi, Francesco Asdrubali, “Handbook of Energy Eficlency in Bulidings: A Life Cycle Approach”,
Butteraorth-Heimamann, 2018
2. Susan Roaf and Mary Hancock, "Energy Effickant Budlding: & Design Gukde”, Wilsy, 1992

ﬁ B.Tech. Mechanizal Enginesring
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3. Kiaogiang Zhai and Ruzhu Wang, "Handbook of Energy Syslems in Green Buildings®, Springer Bedin

Heidelbarg, 2018

4. Robarte Gonzalo, *Enargy-efficient architecture”, Walter de Gruyter, 2012
5. José Manual And(§er and Sergio Gdmez Malgar, "Energy Efficiancy in Buildings: Badh Mew and Rehabilitatad”,

MO, 2020

Web Referencas

1. hiips:freplelac.infoursesH 06M 02 05 1021TH
2. https:iirplelac.infcourses 050 02H 06102 155
3. hitps:alison comfoourselsustamable-architecture-enongy-eflicency- and-quality

_:!‘H

COs/POsIPS0s Mapping

Frogram Specific

Program ODutcomas [POg) Cutcomes (P50s|
. PO1| PO2| PO POd PDG-E PO | POT | POR | POS| PO10| PO11| PO12| PSSO | PSO2| PS03A
t (21111 [>[as]a]3s]s |8 ||+ [2a]=

2 | 241111 |a|sla]3] 3 3 3 3 2 2

3 e i 1 1 1 a a 3 3 = | 3 3 1 1

4 z 1 1 1 1 3 3 3 3 3 i 3_‘ 3 2 Il ]

5 2 1 1 1 1 3 3 3 3 3 3 3 1 2 1

Correlation Level: 1- Low, 2 - Medium, 3 - High
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U19CEDTE GLOBAL WARMING AND CLIMATE CHANGE L
{Common to EEE, ECE, CSE, IT, ICE, MECH, BME) 3

Courzse Objectives

= Understand the basics and importance of global warming.

# Gain adaquate knowledge about the characteristic of simosphers components.

e G knowdedge aboul mpan of climate chenge.

e Gakn knowledge about the Changes in Climate and Ervironmant

= Impart knowladge about the mitigation measures

Courge Quicomes

Alter complelion of the course, the sfudents will be able o

CO 1 - Underatand the concept and effecis of global wamming (K2}

CO 2 - Understand Climate system, earth's aimosghers and its componants [K2)

CO 3 - Analyze the Impacts of Climate Changs on vaniows sectors (Kd)

CO 4 - Aysess he concepl aboud carbon eredil and clean development machanism (H3)
CO § - Understand climale changes, its impact and mitigation activities (K2}

UNIT | EARTH'S CLIMATE SYSTEM (2 Hrs)
Dzone laysr - Role of czone in environmend - ozone depleding - Groen House gases - ENecls of Greenhouse
Gases - Global Warming - Hydrological Cycle - Radialive Effects and Garbon Gycle,

UNIT Il ATMOSPHERE AND ITS COMPONENTS (9 Hrs)
Importance of Atmosphera - Physical Chemical Characteristics of Almosphere- Verlical struchure of the
atmospheare - Compasition of the atmosphere - Atmaospharic stabiity - Ternperature profile of the atmosphens -
Laps2 rates - Temperahws inversion - effects of meersion on pollution dispearsion,

UNIT I IMPAGTS OF CLIMATE CHANGE 9 Hrs)
Causes of Clmate changs: Changs of Temperature in the envicnmeant-Melling of ke Pole-sea level rise-Impadts
af Clhrmabe Change on varous sectors - Agriculiure, Forestry and Ecosyslem - Water Resources — Human Health-
Inchustry, Selllemenl and Society - Methods and Scenarios - Projected Impacts for Different Regions -
Uincertaintees in the Prosected Impacts of CEmate Change - Risk of Irreversible Changes.

UNIT IV OBSERVED GHAMGES AND ITS CAUSES {2 Hrs)
Climate change and Carbon credils - Initialives in India - Kyoio Protocol-inlergovernmental Panel on Cimate
change - Climate Sensilivity and Feedbacks <The Monlreal Protoss = UNFCCC - IPCC — Evidences of Changes
in Cimate and Envirommeani = on a Global Scale and in Indsa

UNITY CLIMATE CHANGE AND MITIGATION MEASURES {2 Hrs)
Clean Development Machanism - Carpon Trading- examples of Adure Clean Technology = Biodesae! - Malural
Compast — Eco - Friendly Plastic - Allemate Energy - Hydrogen - Bio-fusls - Mitigation Efforls in ladia and
Adaplation funding. Key Mitigation Technologies and Practices - Carbon seguestration - Carbon @giure and
storage (C05) = Intermationgl and Regongl cooperation - Remedial measures,

Text Books

Joan Filzgerald “Greenovalion: Urban Leadership on Climate Change, Oxford University Press, 2020,

J. David Mealin® Climale change and chmale modelling” Gambridge University press, 2011,

Rabin Moilveen “Fundamentals of wealfer and dimate” Oxford Unlversily Press, 2nd Edition, 2010

Andrew Dessler and Edward A. Parson “The Science and Poflics of Global Cimate Change® 2008,

Crash Sushil Kumar, *Climate Changa — &n Indian Perspeclive’, Gambridge Universily Press [ndia Py, Lid,
2007.

h o Lo Pa =

Reference Books

1. Bill MeKibben, The (Hobal Warming Reader;, & Century of Writing About Cimate Changa, Pangpasy, 2012,

2. JasonSmerdon, Climale Chanpe: The Scence of Global Warming and Our Energy Future, Columixa
University, 2008

B.Tech. Mechanical Engimesring
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3. Adaptalion and mitigation of cimale change-Scientific Technical Analysis. Cambridge Universily Pross,
Cambridge, 2006,

4, JM. Wellace and PV, Hobbs, Atmospheric Sclence, Elsevier [ Academic Press, 2006,

5 Jan O, van Dam, Impacts of *Climale Change and Cimale Variabilily on Hydrological Regimes®, Cambridge
Liniversity Press, 2003

Web References

1. hitps:inptelac.infcoursesM 051020859/
2. htps:fwhenwarmbearwor dwide

3. hitps:fnptelac.infcontent’storage

COs/POsIPS0s Mapping
Program Bpecific
Program Qutcomes {FOs) Outzomes {PS0s)
C0% 01| Poz| Poa] Pos| Fos| o8| Po7| Pod| POA| POTa] PO11] FOIZ| PSO1] PE0Z] PS03
t |2 | 21ala 35|23 5] 3 3 3 1 2 3
3 |3l a3l2lal3l3|la 33| 2 3 3 | 3 2 1
y | 3| | 213 3] a13 | 31 %] 3 3 3 3 1 1
BEAEIFIENEANFIENEAEAE 3 3 3 2 1
5 131 31213 31313 3l3] 3 3 3 | 1 | 2 | 3

Correlation Level: 1- Low, 2 - Medium, 3 - High
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BUILDING AUTOMATION

uisMcom {Commen lo MEGH, GIVIL)

W
o o
R
w0
]

45
Course Objectives

= Gain knowledge on Building Management System (BMS) and Aulemation,

= Be farmilianzed wilh vanous ransducers and sensors In BMS.

=« [BEe exposed on Controd panal and Communication.

= Leamn Fire Alarm System (FAS} and sacurity system such as CCTY,

= Gain knowledge on Ensngy Managament in Building Aubomation,

Course Dutcomes

After complalion of the course, the shudents will be able fo

GO - Remembering current philosophy, technology, terminclogy, and practices usad in building aviomation (K1)
C02 - Understand different fire standards, FAS Componants, FAE loops, Architecturas {H2)

CO3 - Apply hardware and softwars for HVAC system (K3)

C04 - Evaluate energy managemend system (K3}

CO5 - Design the new concepts malerials of building audomation (K3}

UNIT I INTRODUCTION TO EMS AND AUTOMATION (B Hrs)
Concepl and applcation of Bullding Managameant System {BMS) and Auwlomation, reguiremaents and design
consideralions and ils effecl on funciional efficiency of bullding sutomation system, archileciure and components
af BMS,

LHITII FAS ANMD SECURITY S8YSTEMS {3 Hrs)
Fire, Fire mades — Fire Alarm Systems components: Fiseld components, pans! components = FAS Architeclures
= Accass Componenis, Access control system Design - COTY camera fypes and operabon —cameara sekeddion
orileria — CCTY Applications.

Security Systems Fundamentals: Introdwction to Security Systems, Concapts. Perimeter Intruson: Concepl
Components, Technology. Securily Deskgn: Concepl of automation in access conbrod system for safely, Physical
seculy sysiem wilth components, RFID enabled access control with components, Computer sysiem access
cantral = DAG, MAL, RBAL,

LMIT Il HVAC SYSTEM {9 Hra)
Fundamentais: HYAG Fundamentals, Basic Procesges (Heabng, Cooling eic) Basic Scienca: Air Properties,
Psychometric Gharl, Heal Transfer mechanisms, Human Comfort. Human comfort zones, Effect of Heat,
Humidity, Heatloss, Processes: Healing Processes (Boiler, Heater), Cooling Process (Chiller), Venlilation Process
(Cantral Fan System, AHW, Exhaust Fans), Unitary Systems (AN, FOUL Control Theory: Instrumentation Basics,
Figld componenis & wse, DOC &applications, Conbol Panel: HYAC Control Pansl, MCC Basics, Panel
Components.

UHIT IV EHERGY MANAGEMENT 5YSTEM {9 Hrs}
ASHRAE Symbols Enargy Management: Energy Savings concept & methods, lighting condrol, Building Efficiency
imprevement, Green Building (LEED) Concept & Examples

UNIT Y BUILDING MAMAGEMENT SYSTEM {% Hrs}
18RS (HVAG, Fire & Securily) project cycle, Proped sleps BME Vedicals: Advanteges & Applications of BMS,
Examples Integration: IBMS Architecture, Narmal & Emergensy operation, Advantages of BMS

Text Books

1. Gerardus Blokdyk "Intelligent Building Automation Systems The Ulmate Step-By-Slep Guide "S55TAR Cooks,
2018,

2. Phil Zito "Building Automation Systems a to Z- How to Survive in & World Full of Bas "CreateSpace
independant Pubdishing Flatforrm, 2016

e B B.Tach. Mechanical Enginearing
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Referenca Books

Jim Sinocpod *Smart Buildings”, Buttervorth-Heinemann imprint of Elseviar, 2nd ed., 2010,

Alber Ting-Pat So, Wailok Chan, Klower “Intsligent Building Systems” Academicpublisher, 3rd ed,, 2012,
Jameas Sinopoil “Advanced Technology for Smart Buildings™ Artech Houss, 2016,

Sibanjan Das, Umit Mer Cakmak *Hands-On Avtiomated Machine Learning: A beginner's guide to budding”

o B a8

Fackl Fublizhing Lid., 2018

o

Platform, 2077,

Weh References

1. hitps e youtsbe.comfwatch Py=whlaYPINWED
2. hitgsa - finpted acinfcourseaMOBM 051 04 105063
3. hiips fesmayam. gov infnd1_noc20_rmiesSipraview

318

Gerard Biokdyk “Budding Aulomation: Guickstan Administration” CreateSpace Independent Publishing

CO=/POs/P50s Mapping
Program Specific
Program Cubcomes [POs) Dutcomas (PS0s)
Eon PO1| POZ| PO3| PO4| POS| POG | POV POB | PO10 | PO41| PO12| PSOH | PSOZ| PS03
f Il ®l@ 0 ] = =1="1: - 3 i 2 3
z Z 3 2 1] - - - 3 3 2 3
EXEIEEEFAERE - 3 | 3 1 3
AEAEIELIERDEERE - | 2] 3 1 3
5 | s8] 8|2 11]-1-1- - 3 1 i 3 |

Correlation Leval: 1- Low, 2 - Medium. 3 - High
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AUTOMATION IN MANUFACTURING SYSTEMS L T P C Hr
(Common to MECH, CIVIL) 3 00O 3 45

U18MCoT2

Course Objectives

#  Toimpar] knowtedge in the field of Autemated Manufachuring systam.

s To llustrate the basic concepis of auiomation in production lines.

= Tounderstand the fendamantals of automation in mull slatien asgembly machines
= Describe the importance of autemated material handling and sioraga systems.

« Toundersiand aubsmated mspection pringiples and strategies in manufacturing.

Course Cutcomes

After compietion of the cowrse, the sfudents will be alie o

CO1 - Understand the basic lypes, levels, sirategies of awlomation, (K1)

CO2 - Understand basic components and their funclions of aulomatzd productien line sysiem_(K2)
C03 - Apply Ihe guantitative analysis and assembly syslems (K2)

COd - Examine vanious siorage system and ransporation requirenvents of adomated systems. [K2)
C06 - Evaluate the process control strategy te an automated system (K3

UMITI INTRODUGTION {3 Hrs)
Facilifies - Manual work systems, worker - machine systems and automated systems. Manufacturing support
systams, Avtomation in Production systams - Aulomated Manufactuning systems, Computenzed manufachuring
support systems, Manual labowr in Produclion systems, Aulomation principles and sirategies.

UNITII AUTOMATED PRODUCTION LINES (9 Hrs)
Fundamenials - System configurations, work part transfer machanisms, Storage buffers, and Caontrol of the
pradustion line, Applicatons - Machining systems and System Design Consideralions. fnahsis of Transler lings
- Transfar lines wilh Mo intemal pards storage, Transfer lines with internal slorages buffers,

UNIT Il AUTOMATED ASSEMBLY SYSTEMS {8 Hrs}
Systam configuratisns, Parts delivery al worksiations and applicalions, quaniitative analysis of assembly systems
- Parts Defivery System at Workstalions, Mulli - Station Assambly Machines, Single Siation Assembly Machinas,
Partial Audomation

UNIT IV AUTOMATED MATERIAL TRANSPORT & STORAGE SYSTEMS 19 Hrs)
Aulomated Material Transpord & Storage systems: Automated Guided Vehicle (AGY) Syslems, Types and
applications, Vehicle Guldance Technology, Vehicle Management and Wehicle safety. Autamaled Slorage and
Ratriewal Syatams (ASRS) and Carousel Storage Sysfams.

UNITY AUTOMATEDINSPECTIONSYSTEMS {8 Hrs]
Cuality in Design and manufactuning, ingpeciion principles and strategies, auiomated inspection, contact Vison-
contact, CMM. Manufacturing suppon syslems, Cuality function deployment, compuler aided process planning,
concurnent enginasning, shap oo contred, just in time and lean production

Text Books

1. Bano Benhebib Manufaciuring: Design, Production, Aufomation, and Inlegration, CRC Press, 2009

2. R. Thomas Wright, Mich-+asl Berkeihissr, ‘Manufactering and Automalion Technalogy’, 2011.

3, Mikell P. Groowar, ‘Automation, Production Systems and Compulee-integrated Manufacluring’, Pearson
Pubdizher, Fowrth Ediien, 2016.

Feferance Books

1. P.Radhakrishnan, 5. Subramaryan andV. Raju, 'CADMCAMCIM', Mew Age Intemational (P} Lid., New
Cualki, 2009

2 SPR.Ceband Sankha Deb, '‘Rebofics Technology and Flexible Automation’, TataMeGrawHill, Second
Edition, MeveDalhi, 2010,

3 Peter Corke, 'Fobotics, Vision and Confrol: Fundamental Mgarnithms in MATLAE, Springer, 2011

ﬁl B Tech, Mechanical Emginearing
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4. Micholas Odray, Mikell P Groover, Roger Magel, Ashish Dulta, ‘Industrial Robolics [SIE): Techaclegy,
FProgramming and Applications’, McGraw Hill, 202,

5. Caustic Kumar {Editor), Divya Zindani {Editor), J. Paulo Davim," Digital Manufactuning and Assaembly
Systema in Indusiry 4.0°, CRC Press, 2021

Webk References

hittpsatinptel. ac infcoursas 1O 0G0 105G
hittps:thane_automationmag.com!

hittps.thavewy. springer.comigo'bock/ATEIIT AT T 1 TES.

hittps:Miwary. autemationdirect. comiindustrial- automation-top- 10-trend s’
hittps:tnpiel ac infcourses/ 1121021 12102011/
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COs/POs/PS0s Mapping

Program Specific

Program Qutcomaes (POs) Cutcomes (PFS0s)
C0s PO1| PO2| PO3| POM4| POS| POG| PO7| PORB| PO3| PO10| PO11| PO12, PSO1| PSO2| PSO3
1 3 2 1 = = = = = = : 3 Zz A i 3

z 3 2 1 3 - - - = £ ) 2 K] r 3

E] 3 a 1 - . - - - 3 2 A i 3
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] 3 2 1 . . . - 3 2 4 2 3
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U18CCOTS DATA SCIENCE USING PYTHON
(Common 1o EEE, ECE, MECH, CIVIL, ICE, Mechatronics, BME])
Courze Objectives
e Tounderstand the concepts of Real world data seience and Python,
e Toleam e O0P:s concepts with data science,
« Tounderstand the MumPy operabions with daia scienca.
= Tp lzam the data manipulafion with Pandas,
¢ Toclean, prepare and wsualize with real data sclence,

e ™
o =
=2
w0
I
&3

Course Qutcomas

After complefion of fhe course, the sludents will be able fo

CO1 - Infer the Real world data science and and salve basic probiems using Python. [K2)

G032 - Design an application with user-defined modules and packages usng DOP concept, (K2}
Ci3 - Employ efficlent siorage and data operalions wsing MemPy arays. (K2)

C0d - Apply powerful data manipulations using Pandas. (K3)

COS - Do data praprocessing using Pandas. (K2)

UNITI INTRODUCTION TO DATA SCIENCE AND PYTHON {3 Hrs)
Infroduction fo Data Science - Why Python? - Essendial Pylhon Bbracies - Python Inbreduction- Fealures,
Identifiers, Raserved words, Indentation, Somments, Buill-in Data ypes and thelr Methods: Sirings, List, Tuples,
Dectiomary, Set - Type Conversion- Dperators.

Becislon Making- Looping- Loop Condrol statement - Math and Random number funclions. User defined funclions
- function arguments & its typas.

UNIT Il FILE, EXCEPTION HANDLING AND OOP {9 Hrs)
Usar defined Modules and Packages @ Pyihon- Filea: Fie manipulations, File and Directory related methods-

Python Exceplion Handling. GiOPs Concepts -Class and Dhjecls, Consiructors — Diata hiding- Data Abstraction-
Inheritanca.

LNITII INTRODUCTION TO NUMPY 19 Hrs)
MumPy Basics: Arrays and Veclorized Computation- The NumPy ndarray- Greating ndarays- Data Types for
ndarrays - Arithmatic with MumPy Arrays- Basic Indexing and Slicing - Boslean Indexing-Tranaposing Arrays and
Swapping Axes. Universal Functions: Fast Shamant-Wise Amay Funclions- Mathemalical and slatistical Melbods-
Sodling Unigue and Other Sat Logic.

UNIT IV DATA MANIPULATION WITH PANDAS (9 Hrs)
Introduction to pandas Data Structures: Seres, DatsFrame, Ezsential Functionafily: Cropping Enfries Indaxing,
Selection, and Filerng- Function Appdcatien and Mapping- Sorting and Ranking.

UNITY DATA CLEANING AND PREPARATION {8 Hrs)
Data Cleaning and Preparation. Handiing Missing Data - Data Transformation: Removing Duplicates,
Transforming Data Using a Function or Mapping, Replacing Yakses, Detscting and Filtering Dulliers - Siring
Manipulation: Vectorized String Funcions in.pandas. Plolling with pandas; Line Plois, Bar Plots, Histograms and
Density Plots, Scalter or Poing Plois.

Text Books

1. . Danial Liang, "Intraduction to Programming using Python®, Pearson, 2012

2. Wes McKinnay, "Pylhon for Data Analysis: Data Wrangling with Pandas, NumPy, and IPython”, O'Reilly, 2nd
Edition, 2018,

3. Jake VandarPlzs, "Python Data Scienca Handbook: Essential Tools for Waorking with Data®, O'Rellly, 20107,

Reforence Books

1. Waslay J. Chun, "CGore Python Programming®, Prentice Hall, 2006

2. Mark Ludz, “Learning Python®, O'Reilly, 4th Edilion, 20093,

3. Sleven 5. Skiena, "Data Science Design Manual™, Spring International Publication, 2017.
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4, Rajendradkerkar, PrilSrinivasSaja, “Ineligence Technigues for Data Sclence®, Spring Indemational

Publicalion, 2076,

5. Longbing Cao "Data Science Thinking: The Mext Scientific, Technological and Economic Revolution®,
Spring Intemational Publication, 2015

Web References

R R

hittps:ffansw_programmean-book s comiEroducing-data-science-pdlf
hitkps:ffanwer_cs. uky adul-keen' 1 BiHaltermanpythonbook. pdf
http:imath ecau. educni-lfzhowseminan|Joal_Grus]_[ata_Science_from_Scrstch_First_Pring, pdf
hittps: e edx. onglcourseipython-basics-for-data-science
nittps: e edx. orglcourselanalyzing-data-with-python

COs/POs/P50s Mapping

Pragram Specifie

Program Outcomes (PO} Outcomes (PS0s)
CO= oo Poz| po3| P4l POS| POs| PO7| POR| POB| PO10| PO11] PD12| PSO1| PEDZ2| PSO3
1 g T2 11 1 x 2 : - - - 3 1 2 3

2 2 al2]2]2] - - - - - - 3 3 - a

v | 2 | 2 | 2 | 2 =1 - | - . . 3 3 2 E]
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5 - HIENEEERE = 3 E = 3 i 5 5

Correlation Level: 1- Low, Z - Medium, 3 - High
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MOBILE APPLICATIONS DEVELOPMENT USING L T P C Hra

U18CCOTE ANDROID

(Common to EEE, ECE, MECH, CIVIL, ICE, Mechalronics, BME)
Course Objectives
»  Understand system requirements for mablle applications
«  Generale sultable design using specific mobile development framewarks
=  Canarata mobile apodcation design
= Implement the design using specfic mobile development frameworks
=  Deploy the mobile applicalions in marketplace for distibution

3 0 0 3 45

Courze Oulcomes

Affar campletion of the course, the siudents will be ale o

C01- Descrine the requinemeanis for mobile applications (K2)

C0O2- Explain the challenges i mobdle application design and development {K3)
C03= Develop design for mobile appications for specific requirements (K3}
COd- Implamant the design wsing Android S0K, (K2)

COS- implameant the design using Objective C and 103, (K2)

UNITI INTRODUCTION {3 Hrs)
Intraduction o mobile applications — Embedded systems - Market and businass drivess for mibile applications -
Publishing and delvery of moblle apphcations — Requiremeants gathering and validalion for mobile apelicatons

UNIT I BASIC DESIGHN (3 Hrs)
Introduction — Basics of embedded systams design = Embedded 0% - Design constrainis for mobile applications,
both hardware and software refated — Archilecting mobile applizations = uses inlerfaces for mobile applicalions
= tauch events and gestures — Achieving quality constraints — performance, usability, sesurly, availabisly and
rradifiability.

UNIT Il ADVANCED DESIGN {9 Hrs)
Dasigning applicatons with mulimedia and web access capabilifes — Intagration with GPS and social media
natwarking applications = Accessing applications hosted in & cloud computing environment = Design pattamns for
mohile applicationg,

UMIT IV ANDROID {8 Hrs)
Infroduction — Eslabiishing the development anironmenl - Android architeclure — Activiies and views —
Inderacting with U1 — Parsisting data using 30Lile - Packaging and deployment — Interaction with server side
applications — Using Google Maps, GPS and Will = Integration with secial media applications.

UNITY 103 (2 Hrs)
Intraduction to Objectve © — 05 features — LN implamentstion = Tewch framaworks = Data persistence using
Care Data and SO0 — Locstion aware applications wusing Core Location and Map Bl = Inegrating calenda and
address book with social media application — Using Wifi - Phone marketplace.

Text Books

1. Lauren Darciey and Shame Conder, “Android Wireless Application Development”, Pearsan Education, 2nd
adition 2011

2. Charlie Caollins, Michasd D, Galpin, Matthias Kipplas, “Android in Practise’, Manning Publicstions Co., 1
adition, 2012,

3. Jeff McWherer, Scolt Gowell, "Prafessional Mobila Application Development”, John Wiley & Sons, Inc., 2012,

Reference Books

1. Jeff MoWharter and Scott Gowell, "Professional Mobile Apolication Development®, Wrox, 2012

2, Charlie Collins, Michael Galpin and Matthias Kappler, "Android in Practice”, DreamTech, 2012

3, James Dovey and Ash Furrow, "Beginning Dbjeclive C°, Apress, 2012

4, David Mark, Jack Mutting, Jeff LaMarche and Frederic CHsson, "Baginning i0S 8 Development; Explaring the
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05 S0OK®, Aprass; 2013,
5. Mark L Murphy, *Baginning Android”, Wiley India Pt Ltd.

Web Reference

1. hitp:fidevaloper android.comddevelopindsas himl

2. hitp:fideveloper.andraid comireferencal
3, hitpe:Uwew wdacty comicourseldevaloping-androbd-appsfundamentals--udB53-nd

COs/POs/PE0s Mapping
Program Outcomes (POs) Efé?m“.:ffﬁé'ﬁ'ﬁ
COs Moo1] pO2] PO3| PO4| POS] POB| PO7| POE| POB] PO10] PO11] PO12| PSOI P502| PS03
1 3 = | ¥1.3 21 3 . - 3 2 2 1 2 3
2 3|l &] 3] 2 2] 8| - L - | 3 z i 3 g )
-HAEAEAREIE RN AEIE | 3 2 2 | 3 z 3
4 3|l 213 |:2 2| 3 - i a * 2 3 2 3
5 3 2 3 z 2| 3 . £ 3 2 2 1 2 3

Correlation Level 1- Low, 2 - Medium, 3 - High
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DATA SCIEMCE APPLICATION OF NLP L TP C Hrs
U18ADOTI {Commoan o EEE, ECE, CSE, IT, ICE, MECH, CIVIL, BME, 10 0 3 45
hechatronics)

Course Objectives

= Tobnlroduce the fundamental concepts and technigues of Matural language Processing{MLP)
=« Toanalyzing words baead on Taxt procsssing.

= Toanalyzing words based on Marphology

= Toexaning ke syntax and lenguage modaling

=  Toget acquainted will syntax and semanlics

Course Culcomes

Affer completion of the courss, the students will be able 1o

C01 - Understand the principles and process the Human Languages such as English using computers. (K2)
C02 - Creating CORPLS linguistics based on digastve approach (Texd Corpus methosd), (K3

C03 - Demonstrate the techniques for text-based Processing of MLP with raspect 1o mompaeiogy. (K3)

CO4 - Perform POS tagging for a given natural language (K2)

CO4s - Check the synfactic and samantic corractness of senfences using grammars and labafing. (K2}

UNIT | INTRODUCTION TO NLP {2 Hrs)
Irlreduction o wasous leveds of natural language processing, Ambiguities and computational challengas n
processing wantous nalural langueges. Introduction to Real ke appkcations of MLP such as spell and grammar
checkarss, information extraction, and machine ranslation

UNIT Il TEXT PROCESSING {9 Hrs)
Characler Encoding, Waord Segmentation, Sentencs Segmentation, Inbrechsction to Corpora, Corpora Analysis,

UNIT Il MORPHOLOGY {3 Hrs)
Inflzectional and Dervation BMorphology, Morphotegical Analysis and Ganaration wsing finile slate ransdetans.

UMIT IV LEXICAL SYNTAX AND LANGUAGE MODELING 9 Hrs)
Introduction kb word iypes, POS Tagging, Maximum Enfropy Models for POS tagging, Mulli-word Expressions -
Tha role of language models. Simphe N-gram models. Esimaling parameters and smoothing, Evaluating
languane modals,

UNIT W SYNTAX AND SEMANTICS (3 Hrs)
Introduction to phrazes, clauses and sentence struciure, Shallow Parsing and Chunking, Shallow Parging with
Conditlonad Random Fields (CRF), Legical Sermantics, Word Senss. Disambiguation, WeordMet, Thamalic Rolss,
Semanlic Role Labeling with CRF=s. Applications of MLP.

Text Books

1. Dan Jurafsky, James H. Marfin, “Speech and Language Pracessing”, Third Egition, Prentice Hall, 2018.
2. Emily Bender, "Linguistics Fundamentais for MLP®, Morgan Claypool Publishers, 213

3. Jacob Eizensiein, “Introduciion io Matwral Language Progessing”, MIT Press, 2018,

Reference Books

1. Gheis Manning, Hinfch Schuetze, *Foundations of Statistical Matural Language Processing”, MIT Press,
1999,

2 Caole Howard, Hobson Lane, Hannes Hapke, “Matural Language Procesaing in Action” Manning Publication
2019,

3. Li Deng, Yang Liv “Deep Learning in Matural Language Processing” Spdnger, 2016,

4. Tom Hoobyar, Tom Dotz, Susan Sanders, "MLP The Essential Guide 1o Neure-Linguistie Programming®,
‘William Morrow Paperbacks, 2013,

5 Kate Burton, "Coaching With NLP For Dummiss™, Wikey, 2011,
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Web References

1. htps.fmachineleamingmastery. cormmatural-angusge- proces sng
2. https:ifowardsdatasciance.comiyour-guide-lo-nalural-nguags-processng-nip-48ea251 1161

3. hips:ffews nlp.comiwhal-is-nigd

COs/POs/IFS0s Mapping

Program Specific

Program Quicomes (POs) Dutcomes (PS0s)
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ARTIFICIAL INTELLIGENCE APPLICATIONS L TP
(Common lo EEE, ECE, CSE, IT, ICE, MECH, CIVIL, BME) I 0 0
Course Dbjectives

= Toshady the besic design concapt of Al

e Tounderstand the Machine keaming concepls,

#  Toleam the concepd of Deep leaming and is applications

«  Toleam the concepd of RPA

= To acquire the skill to design a chatbot using MLP.

U19ADOT4

w0
3
w

Course Qutcomes

After complefion of the course, the sludents will be able o
GO - Apply the concepd of dala stience. (K3)

CO2 - Understand the concept of Maching leaming. (K2)

€03 - Understand the concept of Deep Leaming. (K2)

GO - Apply the design ideas in RPA. (K3)

CO5 - Make wsa of MLP concapls to create chalbal. (K3)

UNITI INTRODUCTION (9 Hrs)
Infroduction = Alan Turing and Turing tesl - The nse and fal of expert systemn - technologlcal drivers of modern
Al - Strecture of Al - Data: lypes of Data - Big Data - Catabase and other lools - Dalta Process - Ethics and
Gowernance - Dala erms.

UNIT Il MACHINE LEARNING (3 Hrs)
Maching leaming - Standard deviation - the normal distribution - Makve Bayes Classifier - K-M=arest Neighbor -
Lineas regressson - K-Means Clustenng

UNIT Il DEEF LEARNING {8 Hrs}
Deap Laaming - Diference batwesn Deap Learning and Machine lzarning — AN — Backpropagation — RN -
CHN = GAM - Deap Learning Applications - Use Case: detécting Alzhelmer's Disease - Deep Learning Hardware
- When touse Desp Leaning? - Drawbacks of diep lEarmincg

UNIT IV ROBOTIC PROCESS AUTOMATION (9 Hrs)
FPA - pros and cons of RPA - Detarmina the right funclion 10 aulomale - assess the processes - RAF and Al -
P& in the real world.

UNIT YV NATURAL LANGUAGE PROCESSING {8 Hrs)
Challenges of NLP - Understanding How &l fransiated Language - NLP in real Wiodd - Voice Commerce - Virtea
&ssisiants = Chatbol - Futwre of MLF - The Future of Al

Text Books

1. Dandgl Jurafsky, James H. Martin, “5peech and Language Processing” Third Edition. 2000,

2. 5. Kanimozhi Suguena, M. Dhivya, Sara Palva, "Arlicial Infelligence {Al) Recent Trends and Applications”
CRC Press, 2021.

3. Wavin Sabharwal; Amit Agrawal, “Cognilive Virflual Assistants Using Google Dialogliow” Apress, 2020,

Reference Books

Dwrkin, J., "Exper] sysiems Design and Development”, Macrmillan, 1994,

Pater Jackson, "Iniroduction to Expert Systems’, Addison Wesley Longman, 1999,

Amir Sheval,” Designing Bots: Crealing Conversalional Experiences” O'Feilly, 2017,

Anik Das and Rashid Khan,"Build Better Chatbols: & Complete Guide o Gelling Starled with Chatbats®

Apreas 20T,

5. Akhil Mitlal "Getling Starad with Chatbots: Leam and creafe your own chatbod with deap underslasidng af
Adificial Infelligence and Machine Leasmning™ BP8 Publications, 2018
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Wab References

1. hilps:feranw favatpoinl comiapplication-of-ai

2. htips:pylorch.angluloriatsibeginnenchatbol_lutorial hirm

3. httpssifwaw mygreatieaming. comiblogibascs-of-building-an-anificial-intelligence-chatbol

4. hitpsioow. miteduicoursesfalecirical-engineering-and-compuler-scienceG-034-anificial-nielligence-fall-
201 Qecture-videos/eciure-3-reasoning-goak-trees-and-rule-bazed-axpart-sysiams’

5. hitpcirees umsledui~joshi’msistBichapt 1 1.him
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